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ABSTRACT
The humoral immune response play an essential role during hepatitis

B virus (HBV) infection .HBV clearance is associated temporally with

production of anti-envelope antibodies. The aim of this study was to

evaluate the humoral immune response in patient with chronic hepatitis B

virus (CHBV) infection via estimation of serum level of interleukin-4 (IL-

4),interleukin-6 (Il-6),interleukin-10 ([-10) and immunoglobulis IgG IgA

- and IgM .Venus blood samples were collected from 45 patients with CHBV7 
infection. Other 20 blood samples were collected from healthy individuals as
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control group. Enzyme linked immune sorbent assay (ELISA) was used to

estimate the serum levels of IL-4,1L-6 and IL-l0.Single radial immuno-

diffusion (sRID) assay was used to estimate serum levels IgG, IgA and IgM.
The results showed insignificant dropping in serum levels of IL-4 and

IgG respectively while there insignificant elevation in IL-6, IgM and IgA
respectively ,lL-10 levels shows significant elevation in CHBV patients

group as compared with healthy control group.

INTRODUCTION
Hepatitis B virus (HBV) infect more than 400 million people

worldwide and is a common cause of liver disease, HBV a member of the

hepadnaviridae family, is a small DNA virus (l-4).
The chronic HBV and HCV are major causes of morbidity and mortality
(5).Patients with chronic hepatitis B (CHBV) are at risk of developing sever

liver disease, including cirrhosis and hepatocellular carcinoma (6-8). As

HBV is currently viewed as non-cytopathic virus, HBV- associated liver
damage is thought to be the consequence of long lasting cytolytic immune

response against infected hepatocytes (9,10). HBV replicate in hepatocytes

to produce HB5Ag particle can be taken up by antigen presenting cells,
which degraded the viral proteins to peptides that are able then presented on

the cell surface bound to MHC-I or MHC-II molecules ( l,l I ).The degree of
inflammatory activity did not correlate with the intensity of HB5Ag
expression in hepatocytes. However, an inverse relationship between the

degree of diffuse membranous HB5Ag expression and inflammatory local
response in chronic hepatitis B (CHB) of minimal and mild activity was

established (12). In CHBV patients, the T-cell response and circulating
cytokines profile are associated with viral replication and liver function
(13). The clearance of virus was clearly associated with efficient adaptive

immune response (14).Activation of the virus-specific cellular immunity
followed by the humoral response, which appears at last l0 tol2
Weeks after HBV infection. Thz is able to neutralize HBV by antibodies and

inhibit HBV replication through cytokines ( 15,16). The antibody response in
patients with HBV plays a critical role viral clearance through the formation
of complexes with viral particles and their removal from the circulation ( l7-
l9). Th2 response characterizedby [L-4,IL-5 IL-6 and IL-10 (20). However,
recent reports on the ability of IL-4 to induce dendritic-cells-specific ICAM-
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3 grabbing nonintegrin (DC-SIGN), a myeloid DC-specific lectin , suggest

that IL-4 not only suppresses the monocyte and/or microphage lineage but

its actively promotes the differentiation of monocytes along the DC lineage

(21).Previous reports also suggest that IL-4 alone can activate accessory

properties of monocytes and up-regulate MHC-I molecules, co-stimulatory

molecules (22,23) and down-regulate CDl4 on monocytes (22,24). A
number of laboratories have reported that IL-4 inhibits the production of
GM-CSF in a variety of cell including human monocytes (25-29). IL-6 is a

multifunctional cytokine is critically involved in the acute phase response,

T-cell proliferation ,B-cell maturation ,macrophage maturation and cytotoxic

T-cell differentiation. In combination with IL-1,lL-2 and IFN-y, IL-6
induces expression of lL-2 receptor (IL-2R), thus participating in the

activation of resting T-cells (31). Furthermore, IL-6 seems to contribute to

MHC-non-restricted cytotoxic activity by inducing natural killer (NK) cell

proliferation (32). Interleukin-6 is considered a major source of early

Thr/Th2 control during CD4* T-cells activation at it attributes to the

promotion of Th1 polarizalion. Moreover IL-6 activates the production IL-4
by CD4* T-cells and their differentiation into Thz effector cells.

Furthermore , it inhibits Th, differentiation by interference with IFN-y
signaling and the development of Thr cells (33). Up regulation of Thz

response, associated with cytokines IL-6 and IL-10, may occur to some

degree and adversely affected the functioning of Thr response (3a).The

severity of liver injury in hepatitis is regulated by balance between

aggressive and protective cytokines TNF-cr , IFN-y and IL-4 promote liver
inflammation, which is attenuated by IL-6, IL-10 and IL-22 (35). Anti-
inflammatory effects of IL-10 have lead to its use in hyper inflammatory

status. IL-10 possesses anti-fibrotic activity and may be valuable as

therapeutic cytokine for patients with liver cirrhosis (36,37). Successful

clearance of the virus as well as the establishment of liver diseases largely

driven by complex interaction between the virus and host immune response

(38).

MATERIALS AND METHODS
Forty five ( l5-65 years old, mean 39.5years ,25 males and 20 females)

patients with CHBV infection in Kadhmiya teaching hospital, during period

from October 2008 to march 2010 were used for this study. the cause of
chronic liver disease was determined using standard diagnostic criteria.

3
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chronic hepatitis B was diagnosed by positive serological tests for serum

hepatitis B surface antigen (HBsAg) for at least 6 months. Twenty (18-55

years old, mean 33.4 years, l0 males and l0 females ) healthy individuals

were used as control group.

Five ml of venous blood were collected from each individual in plain tube.

Serum were separated , put in eppendorf tubes and stored at (deep freezing -

20 c5.

Immunological assays:

Enzyme-linked immune-sorbent assay (ELISA), (eBiosience,

England) and ( Biosource, Belgium ) was used to estimate the serum levels

of lL-4 and (lL-10,1L-6) respectively.

Single radial immunodiffusion (SRID) assay (Binding site, England) was

used to estimate serum levels of IgG ,, IgM and IgA respectively(39).

Statistical Analysis
Statistical analysis has been performed using (SPSS, version I 1.0) for

windows. Continuous variables were expressed as mean nstandard error

(SE). data were analysed using independent sample student's , test.

Significance was assigned for p values (<0.05) with 95oh confident interval.

RESULTS AND DISCUSSION
Interleukin-l0: Serum levels of IL-10 showed significant elevation in CHB

patients group on (23.67 + 4.68 pgiml ) as compared with healthy control

group ( 4.29+1.08 pg/ml). Fig.1

Interleukin-6: Serum levels of IL-6 showed insignificant elevation in

CHBV patients ( 20.57+ 7.70 pglml ) as compared with healthy control

group ( 17.67 t 4.88 pglml).Fig.l
Interleukin-4: Serum levels of lL-4 showed insignificant dropping in CHB
patients group (26.36 + 3.43 pg/ml ) as compared with healthy control group

(27.00 +354.36 pglml ). Fig.l
Immunoglobulin G: Serum levels of IgG showed insignificant dropping in

CHB patients group (9188.33+1311.64 mg/dl) as compared with healthy

control (9574.44 + 1035.47 mg/dl ). Fig.2

^
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Immunoglobulin M: Serum levels of showed insignificant elevation in
CHB patients (95.67*16.52 mg/dl) as compared with healthy control group (

77 .42 * 15.76 mg/dl ). Fig.3

Immunoglobulin A : Serum levels of IgA showed insignificant elevation in

CHB patients group

( 39.50 + 3.62 mg/dl ) as compared with healthy control group (33.44 * 4.93

mg/dl ).Fig.3

N COntrol 器 Patient

27 2636

リ

０

５

０

５

０

５

０

一Ｅ
ヽ
”
ュ
Ｅ

Ｅ
ｐ
需
わ
０
〓
ｏ
〓
０
９

０

０

０

０

０

８

６

４

２

も
ヽ̈
Ｅ
Ｅ
一ｇＦ
一●
●
ｃ
●
●〓０
●

０

０

０

０

０

０

０

０

“

５。

０

３。

２。

１。

∞

∞

モ
ヽ
Ｅ
Ｅ
５
■
Ｌ一５
Ｅ
８

‖_10

露 Control 鐘 Patient

Control Patient

Fig.2: Serum concentration of lgG

l:_′

議障COntrol 錢 Patient

95.67

lgM            igA

Fig.3:Serum concentration of:gM and:gA

ヽ
り

Conventional definition of Th1 and Th2 cells depend strictly on the ability
to secrete IFN-y and IL-4 respectively (40,41). Th2 response associated with
cytokines IL-6 and IL-10 may occur to some degree and adversely affected
the functioning of Thr response (34).IL-10 is an immunoregulatory cytokine
and its on of the key cytokines in the Th2 response. The decrease in serum

IFN-y levels coincides with increase in the levels of IL-10 which inhibit
IFN-y synthesis (42,43).Interleukin-10 levels were significantly increase

while significant decrease in IL-4 levels were observed in patients with HBV
infection (44). Both of TGF-B and IL-10 negatively regulate

918833
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over expression may impair the

directed against pathogen and tumor antigen (45-47). The persistence ofhigh
IL-10 levels in the convalescent phase is important in the secretion of
surface antibodies against HBV and development of immunity. Anti-HBsAg

block the adherence of viral particles to non infected cells and remove from

the circulation the free antigenic particles, protecting the individual against

reinfection (48). The current study showed significant elevation in serum

levels oflL-10.
The significant elevation of IL- 10 may contribute to its production by

CD4*CD25* regulatory cells (Tregs). Tregs are immunosuppressive T-cells

that play an essential role in controlling immune responses and auto

immunity (49).Recent finding suggest that Tregs also play a role in

regulating immune responses to HBV infection (50). High levels of Tregs

have been detected in CHB and are thought to be responsible for the

chronicity of HBV infection, propably by inhibiting HBV- specific T-cell

response (8).

It was shown that HBV was recognized by Kuppfer cells (KC), although the

virus dose not replicate in these cells, and within hours post infection ,this
recognition lead to the activation of
NFxB and subsequently to release IL-6 and other pro-inflammatory

cytokines (43,5 1). The current study shown insignificant elevation of serum

levels of IL-6 in CHBV patients, our results

agree with other papers which revealed the elevation in serum levels of IL-6
(5 1). Interleukin-6
elevation may refer to Th2 activation, in another words slightly dominant of
Th2 response.

Type 2 cytokines such as IL-4 and IL-5 may also involved in the clearance

of circulating virus by promoting the production the neutralizing antibodies

against the HBV surface and core antigens (51). Current study agree with

Mansour et al (53), which refer to IL-4 dropping

in HBV patients. The elevation of IL-10 leads to suppression of IL-4
production in HBV patients (44), while the elevation of serum levels of IL-4

and IL-6 found in patients with autoimmune CHBV infection (54).

The elevation of IL-4 in CHBV patients with liver damage may revealed

the dominant of Th2 response (20,55) .Severity of liver injury in hepatitis

ヘ
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patients is TNF, IFN-y and IL-4 promote liver inflammation ,which is

attenuated by IL-6, IL-10 andlL-22 (35)
Thz cytokines inhibit growth of extracellular parasites and suppress

phagocytosis They augment B-cells proliferation derive antibody

production switch IgG to IgE class of antibodies (41).Current study showed

slightly elevation of serum levels of IgM while showed slightly dropping in

each of IgG and IgA. Serum levels of immunoglobulins were ranged

between normal to slightly elevation in HBV patients (56). If the host is able

to clear the infection eventually the HBsAg will become undetectable and

will be followed by IgG antibodies to the HBsAg and core antigen (57).

HBV clearance is associated temporally with production of anti-envelop

_ antibodies (58), through the formation of antivirus immunoglobulins-viral
particles complex and there removal from the circulation (17-19).
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ABSTRACT
Smoking is one of the major lifestyle factors influencing the health

of human beings. In response to cigarette smoke, activated inflammatory
cells produce a great variety of inflammatory mediators, such as CRP and

TNF- o, also cigarette smoke affects the IgA levels in serum of smokers.

We included in our study 40 healthy smokers (25 males and 15 females),

and 16 healthy nonsmokers (10 males and 6 females) as a control group.

Smokers group was classified into two subgroups: less than one pack (20

subjects) and more than one pack per day (20 subjects). The serum levels

of CRP and TNF-CI, were assessed by Enzyme-Linked Immuno Sorbent

Assay (ELISA). Otherwise IgA levels were assessed by Radial

immunodiffusion (RID).
The levels of CRP, TNF-u and IgA in serum were significantly higher in
smokers group than non smokers (P< 0.05). CRP and IgA concentrations

are significantly higher (P < 0.05) in serum of smokers with more than one

pack per day compared with those with less than one pack per day. We

also noticed an increased TNF- o, concentration in the serum of smokers

with more than one pack per day compared with those with less than one

pack per day but the result was not significant. We did not found any

significant influence of gender in smokers on TNF-cr, CRP and IgA levels.

On the other hand, the results shown significant increased in the levels of
serum CRP with age increased. There was positive correlation between the

levels of TNF-cr and CRP, the levels of CRP with IgA and weak positive

correlation between the level of TNF-o, and IgA in the serum of our smoker
subjects (r : 0.4), (r : 0.37) and (r : 0.29) respectively. The significant
increased CRP and TNF-u, serum levels could induce in smokers, suggest

the imbalance between proinflammatory and anti-inflammatory factors as a

result of tobacco Smoke exposure. Serum levels of TNF-cr and CRP might
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be useful biomarkers for the selection of heavy

developing smoke induced diseases.

Yol.22, No. 5, 201 I

smokers with a risk of

INTRODUCTION
Smoking is one of the major lifestyle factors influencing the health

of human beings. Tobacco smoking is associated with increased prevalence

of various diseases, both in the respiratory tract and in distal organs. The

possibility that tobacco smoke induced changes in immune and

inflammatory processes may play a part in the aetiology and pathogenesis

of many of these diseases ( I ).
In response to cigarette smoke, activated inflammatory cells

produce a great variety of inflammatory mediators, first of all, acute-phase

proteins (APPs) and cytokines (2). The activation of the acute phase

response fiom infection, immune activation or injury is signaled by

interleukin-6 (lL-6), which produces proteins such as fibrinogen, C-

reactive protein (CRP), and serum amyloid A that lead to inflammatory

reactions. CRP is a member of the class of acute-phase reactants, as its

levels rise dramatically during inflammatory processes occurring in the

body. This increment is due to a rise in the plasma concentration of lL-6,
which is produced predominantly by hepatocytes, as well as adipocytes.

Localized inflammation can induce CRP expression (3). CRP binds to

phosphocholine on microbes. It is thought to assist in complement binding

to foreign and damaged cells and enhances phagocytosis by macrophages

(opsonin mediated phagocytosis), which express a receptor for CRP. It is
also believed to play another important role in innate immunity, as an early

defense system against infections (4).

Inhaled cigarette smoke can also induce tumor necrosis factor-alpha

(TNF-cr) production by alveolar macrophages, which in turn may enhance

metalloproteinases (MMPs) production. MMPs have been involved in
mediating the inflammation and lung destruction (5). TNF-o was

originally described as a factor produced by the endotoxin stimulated

macrophages that causes hemorrhagic necrosis of tumors (6). It is a

powerful proinflammatory cytokine with pleiotropic properties and a key

mediator of inflammation. TNF-cr operates by binding to two structurally

related cell surface receptors: p55 and p75. However, the p55 receptor

seems to be responsible for mediating the majority of TNF-a function (7).
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The effects of cigarette smoking on humoral immunity have been

studied extensively. Several studies have found that smokers had serum

immunoglobulin levels (IgA, IgG, and IgM) l|oh to 20o/o lower than those

of nonsmokers. Mili et al (8) found that IgA, IgG, and IgM levels were

higher among former smokers than current smokers and increased with

duration of smoking cessation. This suggests that the effect was reversible,

with a return toward the immunoglobulin levels of nonsmokers (9).

The present study aimed to 1. measure the CRP, TNF-alpha, IgA serum

levels in healthy smokers compare to healthy nonsmokers, determining the

dose-response relationship with cigarette smoke exposure, 2. analyze the

possible influence of gender and age on this variables 3. determine a

possible association between this variables in healthy smokers.

MATERIALS AND METHODS
Subject: Forty healthy smokers (25 males and 15 females), their age range

between 19-60 years in additionto l6 healthy nonsmokers (10 males and 6

females) age range between 20- 59 years as a control group were included

in this study. Smokers group was classified into two subgroups: less than

one pack (20 subjects) and more than one pack per day (20 subjects).

A clinical and paraclinical evaluation was performed in both groups,

without any evidence of infection or chronic obstructive pulmonary disease

(coPD).

; Details of subject medical histories and smoking status were asked in the

questionnaires.

Specimen collection: Blood was collected from each individual including

in this study, 5 ml of blood was drawn by vein puncture using disposable

syringe. The blood was placed in plastic disposable tubes to obtain serum,

which were stored at -20'C till tested.

Methods: The serum levels of CRP and TNF-o were assessed by Enzyme-

Linked Immuno Sorbent Assay (ELISA) using quantitative CRP in human

serum or plasma kit (IBL international, Germany), following the

instructions provided by the manufacturer and Assay Max TNF -o ELISA

kit (Assaypro, USA) designed for the detection of TNF-o levels in human
t serum or plasma, also following the instructions provided by the
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manufacturer ( l0). On the other hand, IgA levels were assessed by Radial

immunodiffusion according to the guidelines mentioned in the leaflet

supplied by the manufacturer (Immuchem, Belgium) ( I 1).

Statistical analysis:
Data are expressed as mean + standard deviation (SD). The statistical

analysis system SAS (2004) program used to study the effect of smoking

and all of sex and age in TNF-cr, CRP and IgA levels between study

groups. The least significant difference (LSD) test was used to the

significant compare between means, and SAS program was employed for
the correlation coefficient calculation to evaluate the associations between

variables (12).

RESULTS AND DISCUSSION
The levels of CRP and IgA in serum were significantly higher in

smokers group than non smokers (p< 0.05). CRP and IgA concentrations in

serum of smokers with more than one pack per day compared with those

with less than one pack per day also significantly higher (p < 0.05) as it

shown in table 1.

The TNF-c serum level was significantly higher in smokers group than in

nonsmokers (p<0.05). We also noticed a non significant increased TNF- u
concentration in the serum of smokers with more than one pack per day in

comparison to those with less than one pack per day (table I ).

Table -1: Effect of tobacco smoking in the levels of TNF-c, CRP and IgA in
the healthy smokers compared with healthy non smokers (control).

Smokers No.

Mean tt SD

TNF-alpha (pdml) CRP (pglml) IgA (mgldl)

Smokers more
than one pack

20 43.0 ±11.5 a 7.82± 066  a 240.82土 18.01 a

Smokers less than
one pack

20 21.8± 70 ab 3.93± 0.55  b 191.13± 14.09 b

Non smokers 16 9.9± 1.6 b 3.69± 0.48  b 168.32± 17.59 b

LSD 0.025' 1.702' 49.171'

( P< 0.05) .

Mean values that have different letters have significant difference between them. SD: standard deviation
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Results revealed insignificant influence of gender in smokers on

TNF-cr, CRP and IgA levels (table 2). We did not able to show any

significant differences in smokers TNF-cr and IgA levels between age

groups. However, table 3 illustrates higher significant (p< 0.05) levels of
CRP in serum of third age group (more than 40 years) in expense of the

second age group (31- 40 years).

Table -2: Effect of gender on smoker TNF- cr, CRP and IgA levels.

Smokers No。 ⅣIean tt SD

TNF-alpha (pg/ml) CRP (pglml) IgA (mg/dl)

ⅣIale 25 31.9± 10.0 5.72± 0.063 227.53=L16.0

Female 15 23.5± 6.5 7.04■ 1.02 205.23± 20.0

( P > 0.05). SD: standard deviation

There was positive correlation between the levels of TNF-cr and

CRP, also between the levels of CRP and IgA in the serum of smoker

subjects, r : 0.4 and 0.37, respectively. Whereas there was weak positive

correlation between the level of TNF-cr and IgA (r : 0.29) as follows in
table 4.

Table -3: Effect of age on smoker TNF- u, CRP and IgA levels.

Smokers age

group (year)
No. ⅣIean tt SD

TNF-alpha (pdml) CRP (pglml) IgA (mg/dl)

Less than 30‐30 16 18.3± 11.4 5.86± 0.87 ab 222.43± 21.71

31‐ 40 9 30。 7■ 20.3 4.12■ 0.78 b 231.83■ 22.72

More than 41 15 36.8± 9.1 7.58Jヒ 0.88 a 211.13± 21

LSD NS 2.049* NS

( P < 0.05) * , NS : not significant. SD: standard deviation

Mean values that have different letters have significant difference between them.

!
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Related Variables Correlation coeffi cients (r) Significance lcvel

TNF― (land CRP 0.40

TNI'- o and IgA 0.29

CRP and IgA 0.37

*(P<0.05), . *(P<0.01)

Al-M ustansiril ah J. Sci

Table -4: Correlation

Vol. 22, No. 5, 201 I

coefficients between different variables.

In the present study, the levels of CRP in serum were significantly

higher in smokers group than non smokers one. This increase in the CRP

levels was found to be related to the number of smoked cigarette per day.

These results are in agreement with Lao et al ( l3), who found that smoking

is associated with increased CRP and WBC levels in older Chinese men

and with Das ( l4), who stated that male and female smokers showed an

acute phase response indicated by significantly raised serum CRP levels

than non smokers. On contrary, Helmersson et al (15) observed that the

increase in CRP levels in smokers was not statistically si-enificanr. Ohsawa

et al (16) reported that CRP levels are elevated in smokers while the

increased CRP levels unrelated to the number of cigarettes smoked per day.

Lowe el al (17) demonstrated that a dose-dependent correlation between

CRP levels and number of cigarettes per day. No significant gender -
specific differences for smoking and CRP levels were noticed in our

findings. Likewise, Frtihlich et al (18\ suggested that serum CRP

concentrations were significantly higher in male regular smoker than male

never smoker, but no significant differences was observed in women. The

increased CRP has been found to be associated with increasing age (4).

The acute inflammatory response is induced by cigarette smoking

and leads to gross changes in the levels of CRP and other acute phase

proteins. The primary regulators of CRP and the acute phase proteins are

the cytokines interleukin (lL)-6 and IL-lp and tumor necrosis factor (TNF)

- o, which are secreted by neutrophil granulocytes and macrophages at sites

of injury. These cytokines bind to cell surface receptors and initiate an

intracellular signaling cascade, leading to activation of several transcription

factors which is directly responsible for inducing transcription of CRP ( l9).
Our TNF-o results are in agreement with Petrescu el a/ (5) who

indicated that the serum levels of TNF-a were significantly higher in the

smoker group than in the nonsmoker group and the concentration of TNF-a
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is elevated in the senlm of healthy heavy smokers in cigarette dose-

dependent manner also with Wirtz et al (20) who reported a trend for
higher baseline TNF- cr levels among healthy smokers. On the other hand,

these results are not in agreement with Diez-Pina et al (21) who mentioned

that TNF- cr levels in serum did not show either differences between

smoker and non smoker groups. Dissimilarly, Gander et al (22) findings

failed to show significant effects of smoking on TNF- cr plasma levels.

The serum levels of TNF- o were also significantly higher in smoker

of more one pack per day than less one pack per day are in agreement with

the observations of Zoppini et al (23) who demonstrated a marked increase

of TNF- o system activation with an increase in the number of cigarettes

smoked per day. Similar results were reported by Fernandez- Real and

coworkers Q$.
Present work results didn't found any differences in TNF- o level in

serum of two groups according to the age or gender, these results disagreed

with the study of Chatila (25) which showed that tobacco smoke effects

might be sex dependent. Diez-Pina et al (21) found higher levels of TNF- cr

in serum of male smokers, otherwise they have not confirmed any

significant influence of age on TNF- u levels. Himmerich et al (26) showed

a significant influence of age on the serum TNF- cr levels (increasing with

age) and also confirmed a mild influence of gender on the serum TNF- cr

levels. We were not able to verify the influence of these two factors on the

serum levels of TNF- cr.

The major role of TNF- o, in smoke- induced lung injuries is

supported by large number of studies. The components of cigarette smoke

that are responsible for local and systemic inflammatory response have not

fully elucidated. The bacterial endotoxin contained in tobacco can survive

combustion as an active compound of tobacco smoke. Thus, it might be

one of the many pathologic substances involved in cigarette smoke-

induced inflammatory reaction (27).

The levels of IgA in serum were significantly higher in smokers

group than non smokers. IgA concentrations in serum of smokers with

more than one pack per day compared with those with less than one pack

per day were also found to be significantly higher. In regard to smoker

serum level of IgA, no effect of gender or age was observed. Even as Holt
(28) indicated that concentration of the immunoglobulins IgG, IgM and一

一
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IgA are reduced by l0 -20% in the serum of smokers. Gonzalez - Quintela
et al (29) also found that serum levels of IgA in smokers were not

significant different from those of non smokers but agreed with him in the

results show that sex- and age-related changes in immunoglobulin

concentrations are smoking independent.

IgA levels increment, in response to cigarette smoke, activates

inflammatory cells to produce a great variety of inflammatory mediators

like circulating cytokines, one of them IL-6 which is a co-factor for
immunoglobulin synthesis. Beagley et al (30) confirmed that there was

some parallelism between IgA and IgG concentrations and serum

concentration of IL-6, a marker of inflammation. Serum IL-6 levels were

positively correlated with IgA and IgG concentrations.

The serum levels of TNF- o, were positively correlated with CRP levels.

Our findings are in agreement with Petrescu et al (5) who observed the

same result. Also there is positively correlation between the levels of CRP

and IgA in the serum of our smoker subjects; whereas there was a weak

positive correlation between the level of TNF-u and IgA.
TNF-tr and IL-lp are classical proinflammatory cytokines; together, they

initiate a second wave of cyokines, including lL-6, whose activities
include stimulating liver production of acute phase protein such as CRP
(31)

Conclusions: significant increase in CRP and TNF-o serum levels could be

induced in smokers, suggest the imbalance between proinflammatory and

anti-inflammatory factors as a result of tobacco Smoke exposure. Serum

levels of TNF-cr and CRP might be useful biomarkers for the selection of
heavy smokers with a risk of developing smoke induced diseases.
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ABSTRACT
This project was conducted to evaluate the activity of S-layer proteins

extracted from Lactobacillus in comparison with the activity of concentrated

filtrate of Lactobacillus against some pathogenic microorganisms in vitro.

Twelve isolates of Lactobacillus spp. obtained from, vinegar, human milk, cow

milk, yoghurt and vagina, were used to detect the S-layer protein (Slp) by

Sodium Dodecyl Sulfate-Polyacrylamide gel electrophoresis (SDS-PAGE)

then extracted it by excised the Slp pand and treated with 6M guanidin

hydrochloride (G-HCI) to eluted the protein from gel. The Molecular weights

(MW) of Slps were estimated between (37-63 kDa) depending on the

Lactobacillus species. The concentrations of Slp were estimated by using a Kit

based on the Biuret method. One isolate of each of Lactobacillus acidophilus

and Lactobacillus casei, were selected depending on the MW and

concentrations of S-layer proteins. Minimum inhibitory concentrations (MICs)

of Lactobacillus spp. concentrated filtrates were determined. Results showed

40o/o and 50oh of the concentrated filtrate of both Lactobacilli were the MIC

for Pseudomonas aeruginosa, Escherichia coli, respectively, where as MIC

for Salmonella ephimurium and Cadida albicans it was 60oh, while 60oh and

50% of L. acidophilus and L. casei respectively, were MIC against

Staphylococcus aureus. At such MIC,s of Lb. spp., adhesion of E' coli and

Staph. oureus to the uroepithelial cells was minimized when the average

decreases recorded were (5-12) and (4-9) bacterialcell after they were (50-60)

and (29-35) bacteria/cell, respectively. Adhesion of E. coli and Staph. aureus

to the uroepithelial cells was also decreased by S-layer proteins with average

decreased (3-9) bacterialcell for both tested bacteria'

INTRODUCTION
The administration of Lactic Acid Bacteria (LAB) contained in

fermented foods, especially dairy products, has been found to exhibit a wide

range of physiological and therapeutic effects, including enhancement of non-
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specific and specific immune responses, suppression of intestinal infection and

alleviation of food allergies. However, the protective and immune-enhancing
effects of probiotic LAB are known not as genus- or species-specific, but as

strains. Accordingly, probiotic LAB strains have become very important in the
fields of nutrition, health, and food for research and commercial development.
Probiotics LAB have mostly been found in animal sources, dairy products,
human and animal intestines ( I ). An important properry proposed for a

probiotic bacterium is the ability to adhere and colonize host tissues, which
enhances multiplication and survival of bacteria in the host and prevents
colonization by pathogenic bacteria. Suppression of the growth of pathogens
can also be achieved through competition for nutrients as well as by production
of bactericidal components, such as bacteriocins, lactic acid or hydrogen
peroxide (2).

Lactobacilli interact with the host via several distinct surface
components. Adhesion to host tissues is considered to be the first step in
bacterial colonization. The role of proteinaceous surface molecules in adhesion
has been proposed in several studies (3). Like many other bacteria, several
species of Lactobacillus have a surface (S-) layer as the outermost component
of the cell (4). S-layers are periodic crystalline arrays that are composed of
protein or glycoprotein subunits, which form a solid layer to cover the whole
cell surface (5). The function of Loctobacillus S-layers characterized so far is
involved in mediating adhesion to different host tissues. In addition to surface
layer proteins (Slps) adhesive properties, the very large number of S-layer
subunits present on the cell surface has prompted research aiming at the use of
S-layers as a vehicle for the delivery of biologically active compounds, such as
drug molecules, antibodies, enzymes and vaccine antigens (6).The members of
the genus Lactobacillus are important residents of the gastrointestinal (GI)
microbiota and have been subjects of increasing interest due to their possible
role in the maintenance of GI health. Because of this putative health promoting
properties, Lactobacillus species are widely used as probiotics. This study
aimed to extraction S-layer proteins from Lactobacillus spp. of different
sources, evaluating the activity of S-layer proteins and Lactobacillus
concentrated filtrates to inhibit the adhesion of some pathogenic bacteria ln
vitro.
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MATERIALS AND METHODS
Bacterial Isolates:

Bacterial isolates used in this study were obtained from different sources as

indicated below:

Isolation of Luctobscillus from different sources:

Two samples of vinegar, five samples (3ml) of human milk (taken from

healthy women), three samples of cow milk, and four of yoghurl were

collected in order to isolate Lactobacillus, also Lactobacillus isolates were

isolated from the vagina of healthy premenopausal women by the gynecologist

doctor in Kamal Al-Samarai hospital, Baghdad. Lactobacillus isolated

according to the method was performed bV (7).

Detection of S-layer Proteins:
Lactobacillus cells grown in MRS broth were collected by centrifugation

at 10,000 rpm for 10 min at 4oC and washed once with 0.5M Tris-HCl, pH 7'5'

The pellet, equivalent to 1 ml of culture, was resuspended directly in 200 pl of

Laemmli sample buffer and analysed by sodium dodecyl sulfate-

polyacrylamide gel electrophoresis l0% (SDS-PAGE) (8)'

Bxtraction of the S-laYer Protein:
The bands which located in the range between Transferrin and Trypsine was

excised and cut into pieces. The protein was eluted from the gel pieces in 1.5

ml of 6 M guanidine hydrochloride-0.5 M Tris-HCl-2 mM EDTA, pH 7.5, by

incubating in an end-over mixer at room temperature for 10 h. The eluate was

dialyzed against 0.1M Tris-HCl, pH 8.5, at*4oc for 10 h. also analyzedby

(SDS-PAGE), In order to ensure the purity of protein. This method was done

according to (9).

IsolitOI S61t‐ r101 SII1111■|"|

Two isolates of Lactobacillus

acidophilus

chicken

intestine

College of Veterinary Medicine/

Baghdad University

Lactobacillus acidophilus faeces of
children

Biotechnology Research Centre

/Al-Nahrain UniversityLactobacillus casei

Escherichia coli Skin infcction

Biotechnology Department/College

of Science/Al-Nahrain University
Staphylococcus aureus

P seudomonas aeruginosa

Salmonel I a typhimur ium
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Determination of Total Protein:
Protein concentration was estimated using specific kit depending on Biuret

method.

Determining Minimum Inhibitory Concentration (MIC) and Minimum
Bactericidal Concentration (MBC) of Lactobscillus spp. Concentrated
Filtrates:
One hundred ml of filtrate of Lactobocillus was concentrated by oven at 40-45
oC to one- fold (50 ml), two -fold (25 ml) and three- fold ( 12.5 ml).

Serial dilutions (lOml) of three fold concentrated filtrate of Lactobacillus
were made in tubes containing sterile nutrient broth. The ratios were ( 10, 20, 30,
40, 50, 60,70,80 and 90%) giving final volume of I 0 ml in each tube. After each
concentration was inoculated by 0.1 ml of the test organisms (P. aeruginosa, E.

coli, Staph. aureus, Sal. Qphimurium and C. albicars), it rvas incubated at 37 .C

for 24 hr. Growth intensity of each tube was observed by inoculation on nuffient
agar and Sabouraud dextrose agar (for Candida albicans) then incubated
overnight at (37'C) Results were recorded as growth (+), and no growth (-) ( l0).

Bacterial Adhesion Test (11):-
Preparation of .E coli and Stoph. oureusi

Ten milliliter of nutrient broth medium was inoculated with bacterial
growth culture, and incubated at 37"C for 24 hr. After that, the culture of
bacteria was collected by centrifugation at 1000 rpm for 20 min then, washed
twice with PBS and concentrated by centrifugation at 1000 rpm for 20 min and
resuspended in PBS.

Preparation of Epithelial Cells:
Uroepithelial cells were isolated from urine of some healthy females

by centrifugation at 1000 rpm for 5 min then washed three times with 5ml of
PBS and recentrifuged at 1000 rpm for l0 min before resuspension in 5mlof
PBS.

Adhesion Test:
o I mixture of bacterial suspension, and epithelial cells suspension (0.2 ml

for each) beside 0.1 ml of PBS were incubated at37"c for l hr.
o Unattached bacterial cells to uroepithelial cells were removed by

centrifugation in 5ml of PBS at 1000 rpm for l0 min. The filtrate was
ignored.

28



"

Studying the Anti-Adhesion Ability of S-layer Proteins and Filtrate of Loctobucillus spp. Against Some

Pathogenic Microorgani sms I n Vilro

Raghad, Amina, Faris and Maysaa

o The pellet was resuspended in PBS. A drop of suspension was transffered to

a microscopic slide, air - dried, fixed with methanol: acetic acid (3:1) and

stained with methylene blue.

o The adhered bacterial cells to epithelial cells were observed by the

compound light microscope.

. The control contained only epithelial cells.

Effect of Concentrated Filtrates on Adhesion Property of Tested

Organisms:
The minimum inhibitory concentration of the concentrated filtrates of

Lactobacillus spp. isolate was used to investigate its effect on adhesion

property of tested organisms on uroepithelial cells in vitro as following:

Nutrient broth medium containing minimum inhibitory effect of

concentrated filtrates was dispensed in sterile tubes and incubated with a

loopfull of each liquid culture of the tested bacteria at (37"C) for (24) hr..

Adhesion test as mentioned above was reused to examine inhibitory effect of

the concentrated filtrate after treatment.

Effect of S-layer proteins on Adhesion of Tested Organisms (12):

Mixtures consisted of 0.2 ml from each of the following, bacterial

suspension, epithelial cells suspension and S-layer proteins isolated from

Lactobacillus spp. were incubated at37"C for t hr. Procedure was completed

as mentioned above.

RESULTS AND DISCUSSION
S-layer proteins and their extraction with Guanidine HCI:

Presence of crystalline arrays of protein (that so-called S-layer) covering

the cell surface has been shown in several Lactobacillus species (13).

Putative S-layer proteins on the bacterial cell surface can be deduced by the

occurrence of a dominant protein band in the protein profile of non-lysed

bacteria.

Twelve isolates of Lactobacillus spp. were analyzed by electrophoresis using

10% SDS-PAGE and the lane of proteins bands obtained were compared with

four marker proteins (y-globulin MW : 150 kDa, Transferrin MW : 80 kDa,

Trypsine MW : 20 kDa, Lysozyme MW : 14 kDa).
ワ
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To extract S-layer protein, the band which located between Transferrin and

Trypsine excised and treated with 6M G-HCI from crude column.
(4) Found that Lactobacilii surface layer proteins are among the smallest

detected with molecular masses ranging from 25 to 7l kDa. The S-layer
subunits are non-covalently linked to each other and to the supporting cell
envelope, and can be disintegrated into monomers by denaturing agents such

as urea or guanidin HCl, metal-chelating agents or b1, cation substitution ( la).
Results of protein profile by SDS-PAGE revealed that seven bands with MW

range between 10.26-108.71 kDa were obtained after analysis of L. acidophilus
isolate (l) which isolated from chicken intestine. Then, detected band were
excised and treated with 6M guanidine hydrochloride and analysed by SDS-
PAGE. Results showed that only one band was obtained with MW 47.74 KDa.
It was corresponded to the original band in crud column as shown in figure ( I ).
This came in accordance to (15) who mentioned that S-layer proteins of
lactobacillihave molecular mass between 40 and 55 kDa.
Analysis of protein profile of L. acidophilus (2) isolate from chicken intestine
gave eight bands with MW range between I1.50-177.74 kDa. Band with MW
50 kDa represented the S-layer protein, and treatment of this band with 6M
guanidine hydrochloride gave one band with MW 48.37 kDa which
coresponded to the original band in crud column (figure, I ).

rytlebulin,,

Transfe$in,

Trypsino,.

Lysozymo.,

-A- -B-
Fig. -1 : Protein profile analysis of Lactobacillus by l0% SDS-PAGE: (A) I.
acidophilzsl and (B) Z. ocidophihzs2 isolated from chicken intestine.
L1: Protein markers,L2: Crude analysis and L3: Pure S-protein analysis

Results of protein profile analysis of L. acidophilus from feces of
children showed seven bands with MW ranged between 13.10 -147.53 kDa.
Band with MW 49.46 KDa represented the S-layer protein. On the other hand,
five bands were obtained from L.casei of children feces with MW range
between 14.37- 292.50 KDa. Only band with MW 43.59 KDa represented S-
layer protein.
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Analysis S-layer from L. acidophilus and L. casei after treating with 6M

guanidine hydrochloride gave two bands with MW 49.46 and 44.66 KDa,

respectively as shown in figure (2).

-A- -B-

Fig. -2 : Protein profile analysis of Lactobacillus by l0% SDS-PAGE: (A) Z.

acidophilzs (B) L. casei isolated from faeces of children, L1: Protein markers,

L2: Crude analysis and L3: Pure S-protein analysis

Results in figure (3) indicated that bands with MW 46.52 and 44.25 KDa

represented the S-layer protein of L. plantarum and L. acidophilzs isolated

from yoghourt, respectively. Treatment of these bands with 6M guanidine

hydrochloride gave bands with MW 48.69 and 43.42 kDa, respectively, which

were corresponded to the original band in crud column. (16) Found that the

molecular weight of surface protein was 43 kDa when extracted from Z'

acidophilus ATCC 4356 by treatment of whole cells with 4 M guanidine

hydrochloride.

Analysis of protein profile of L. gasseri from human milk gave seven

bands with MW range between 13.70 - 158.94 KDa. Band with 38.92 kDa

represented S-protein; treatment of this band with 6M guanidine hydrochloride

gave one band with MW 37.58 KDa was coresponded to the original band in

crud column as shown in figure (4).
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-A-
Fig. -3 : Protein profile analysis Lactobacillus by l0% SDS-PAGE: (A) a.

plantarum (B)L. acidophilus i from yoghurt
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Fig. -4 : Protein profile analysis

milk by t0% SDS-PAGE

f Lactobacillus gasseri isolated from human

L1: Protein markers,L2; Crude is and L3: Pure S-protein analysis

S-layer proteins did not

fermentun isolated from vagina

of (17) who purified and

appeared in protein profile analysis of L.

figure, 5). This result was disagreed with that
ized a 29-l<Da cell surface protein from Z.

fermentum.
(18) Stated that among ic acid bacteria, the S-layer seems to be a

typical surface structure in Lactobacillus species, e.g., in L.acidophilus,
L. helveticus, L. casei, L. brevis,

L. plantarum .

L. buchneri, L.fermentum, L. bulgaricus , and
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: 1 1-' --i

Fig. -5 : Protein profile analysis of Lactobacillus fermentum \solated from

vagina by l0% SDS-PAGE.

L1: Protein markers,L2: Crude analysis and L3: Pure S-protein analysis

Results of analysis of protein profile of Lactobacillus plantarum from

vinegar, showed that only one band with MW of 63.06 kDa was visible, while

Lactobacilltts plantarttm from cow milk gave S-layer band with MW 51.46

kDa, as indicated in figure (6).

Fig. -6 : Protein profile analysis of Lactobacillus by l0% SDS-PAGE (A)

L.plantorum from vinegar (B) L.plantarum from cow milk'

L1: Protein markers,L2: Crude analysis and L3: Pure S-protein analysis

Protein profile analysis of L. rhamenosus and L. curvatus from cow milk

showed that two bands were obtained with MWs 60.09 and 39.64 kDa,

respectively, (figure, 7).
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(19) Found that the molecular masses of S-layer proteins of Lactobacilltrs spp.

which isolated from pig intestine ranging between 45-62 kDa.

The molecular weight of S-layer protein is varied depending on species and

sources of Lactobacillus. Most S-layers are composed of a single protein
species which greatly varies in size related to different bacterial genera (20).

:o

1:kl

-A-
Fig. -7 : protein profile analysis of Lactobacillus by l0% SDS-PAGE: (K) I.
rhomenosus (L) L. curvatus isolated from cow milk.
Ll: represents protein markers, L2: represents crude analysed cells of
Lactobacillus and L3: is pure protein.

Concentrations of Lactobacillus S-layer proteins:
The concentrations of extracted S-proteins from Lactobacillus were

determined by using Kit which depended on Biuret method.
Results of the concentrations of S-proteins showed that were ranged from

1.87 mg/ml for L.ocidophilus (isolated from chicken intestine) to 0.13 mg/ml
for L. curvatus (from cow milk) as shown in table ( I ). Under laboratory
cultivation conditions, yield of the S-layer glycoprotein ranges between 0.5
and2.0 g wet weight per litre of growth medium (21).

Ll    LE    Li

Table -l: Concentrations of S-layer proteins of Lactobacillus isolates
S-layer protein from Concentration of protein (mg/ml)

-,+

-B-

L. acidophilusl 1.87

1.79

L. plontorum

From feces
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0.32      ‐

0.55

1.21  ‐

0.57

1.17  .

0.13

L. acidopltilus

L, gasseri

L.. ptntoruti

Fro- -itk 
"**

From vinegar

From cow milk

‥

‐

‥

弯

L. plontarum

L. rltamenosus

L. iuiiotus
Two S-layer proteins extracted

their molecular weight were (47 and

(1.87 and 1.39 mglml), respectively,

biological role of S-layer proteins.

from L. acidophilusl and L.casei which

44 kDa) and their concentrations were

were used in this study to evaluate the

Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal

Concentration (MBC) of LAB Filtrates against pathogens:

Results (table 2) indicate that concentrations l|Yo and 20o/o of both L.a

and L.c filtrates had no effect on the tested microorganism when clear groMh

of pathogenic microorganisms was observed after Qahr) of incubation.

Adversely, 40o of both filtrates led to minimized growth (MIC) of P
aeruginosa, while concentration 50% of both LAB filtrates was needed to

inhibit growth of this bacterium completely (MBC).

At the time that a sharp decrease in growth of E. coli was recorded by

treatment with concentration 50% of both LAB filtrates, growth was

completely inhibite dby 60% concentration. The concentrations of 50 o/o and 60
o/o of L. acidophilus and L. casei filtrates respectively, were considered the

MIC,s against Staph.aureas, where as 60 %o and 70 % were the MBC,s.

Concentration 60Yo of both L.a and L.c filtrates (MIC) were sharply reduced

growth of Sal. ephimurium and C. albicares, while 70 % completely inhibited

their growth. (22) found that concentration 50% of LAB was the MIC for E

coli, while 600/o for Staph.oureus and P aeruginosa. (23) found that the MIC of
L.acidophilus and L. plantarum concentrated filtrates were 50Yo and 600/o

respectively, for Proteus mirabilis isolates.

35

じ

υ



Al― Mustansiriyah J.Sci

Table -2: Minimum lnhiblo, Concentrations(MIC,S)

Bactericidal Conccntrations(MBC,S)Of COncentrated

αοゅ みノ′7rs and Z εαsι′against pathogens:

Vo1 22,No.5,2011

and Minimum
Filtrates of ι

Growth = + No Growth= -

Adhesion of Escherichia coli andl Slaphylococcus oureus i
Adherence of pathogenic bacteria to host epithelial cells is an important

step in the initiation of the infectious process (24). Bacterial adhesion is

initially based on non-specific physical interaction between two surface, which
then enable specific interaction between adhesion usually (proteins) and

complementary receptors (25). In the current study, adherence property of E
coli and Staph . aureus as well as how this property may be affected by LAB
isolate and S-proteins, was investigated.

Adherence ability of E.coli and Staph. aureus to uroepithelium (UEP) is
shown in (Figure 8). Results clarified that the average number of E. coli
adhering to UEP ranged from 50-60 bacteria,/cell, whereas the number of
Staph. aureus adhering to UEP ranged from 29-35 bacteria./cell.

Many researches confirmed that pili mediate attachment of uropathogenic E
coli to human urinary tract epithelium (26) while Staph. aureus and

streptococci pyogenes adhere to host epithelial cells through the expression of
surface proteins which bind to the host extracellular matrix proteins such as

fibronectin and collagen (27).

Isolatcs

LAB filtrate concentration (7o)

10 20 30 4() 50 60 70 80 9o

ら
、
ヽ
ミ
ヽ
、
ヽ
ヽ
ぃ
、

．哺

Pseudomonas oe rugittoso + + + +

Esc力′″た力la rο″ + + 十 + +

S o I mo n e I I a ryu p h i m u r i u nt + + + + + +

Stophylococcus tureus + + + + +

Cadido nlbicans + + + + + +

ヽ
、
い
、
ｏ

．『

Pseudomonas oeruginosa + + + +

Esι力′riK・ rr′″rο′′ 十 + 十 + +

Sol mo nel I o 11'ph imu ri unr 十 十 + + + +

Stophylococcus aureus + + + + + +

Cadido olbicans + + + + + +
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AItr,
Fig. -8: Microscopical Examination of Adhesion Property of E. coli and S.

aureus Ureoepithelium cell under Oil - Immersion Objective (l00xs). (A)
Normal Uroepithelial cell (B) E.coli Adhered to Ureoepithelial Cell (C) S.

aureus adhered to Uroepithelial Cell.

Adhesion Inhibition by LAB Filtrates and S-layer protein:
The effect of concentrated filtrate of LAB and S-layer protein against

adhesion property of E. coli and Staph . aureus were studied. Results showed

that the three-fold concentrated filtrate of LAB (L.acidophilus and L.casei)

minimized adhesion of E coli to uroepethilial cell reaching an average of (5-

12) bacteria / cells (fig. 9.A). In this aspect (28) found that L. fermentum
produced a proteinaceous component detectable in spent culture fluid during

growth in both complex and defined media; this component inhibited the

adhesion of E. coli fimbriae to ileal mucus by interacting with mucus

components.

The three-fold concentrated filtrates of both LAB minimized adhesion of
Staph. aureus to the uroepethilial cell reached an average of (4-9) bacteria /
cells (fig. 3-9.B). Study of (29) found that precoating of LAB strains reduced

the binding of uropathogenic (Staphylococci and E. coli) to 8 bacteria /cell.

Similar reduction also observed when the S-layer protein was used and,

adhesion E. coli and Staph. aureus to the uroepethilial cells reached an average

of (3-9) bacteria / cells. S-layer protein has the potential to play a role in the

competitive exclusion of pathogens (5). (30) who found that S-layer protein

extracted from L. helveticus had inhibition effect on enterohaemorrhagic E.

coli adhesion to host epithelial cells.

B
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C D

of E.coli and Staph. oureus

the Concentrated Filtrate of
Fig. -9: Microscopical Examination of Adherence

to the Uroepithelium Cells after Treatment with

LAB and S-layer protein ( 100 X).

-A- After treating E. coli with three-fold of LAB.

-B- After treating Staph. aureus with three-fold of LAB.
-C- After treating E. coli with Slp.

-D- After treating Staph. eureus with Slp.

Three-fold concentrated filtrates of LAB and S-layer protein had effect

on the adhesion of E.coli and Staplt. aureus.
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ABSTRACT
Thymol was extracted from leaves of thymus vtrlgaris, by using

NaOH and diethylether. High performance liquid chromatography

(HPLC) carried out to identifu thymol in the aliqaut extract of thymus

vulgaris depended on retention time of thyme extract and standard of
thymol. The cytotoxic activity of thymol against two human cancer

cell lines HeLa (Human epithelial cervical cancer), H"P (Human

larynx epidermoid carcinoma) and one normal cell line Ref (Rat

embryonic fibroblast) were estimated in vitro. The grown cells in
96 multi well plates were treated with different concentrations of

thymol (15, 30.5, and 61,,122,244) ng/ml and incubated at 37c"

additional period 72hr. Cancer and normal cell lines elicited

various degrees of sensitivity to the cytotoxic effect of thymol

.thymol exhibited significant differences (P<0.05) at all

concentrations against three human cell lines. The results showed

highest toxicity (87.25%) 0f thymol on He[.a cell line, a moderate

cytotoxicity (51.45%) on Hep-2, and slight toxicity (20.94%) on

normal cell line (R"0, furthermore the highest toxicity was

recorded at concentration 30.5 ng/ml for all cell lines. In general, a

dose-dependent decrease the survival of the three cell lines was

observed, in additional to HeLa cell line was showed higher

sensitivity against thymol than the other cell lines. Also the study

was conducted to investigate the effect of thymol intraperitoneally

administration in mice at doses of (1,.25,2.5,5) mg/kg body weight
by determining the cytogenetic analysis represented by (mitotic

index). The results showed significant differences (P<0.05)

between highly doses of thymol and untreated control. Thymol
decreased the mitotic index (MI) in high concentrations (5.0)

mg/kg when compared with control. The results a showed no

effect of thymol in stimulation of leukocytes compared with the

negative control.
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INTRODUCTION
Thyme has a wide spectrum of pharmacological properties. In fact, it

has been reported that the essential oil of Thymus vulgaris, the most

studied species of thyme, has antibacterial, antifungal and antioxidant

activities (1, 2).Additionally, dietary supplementation with thyme oil
maintained significantly higher superoxide dismutase and glutathione

peroxidase activities and total antioxidant status (3,4,5). At non-toxic

concentrations, thyme extract was also identified as a natural antimutagen

with the possibility of enhancement of error-free DNA repair (6).

Furthermore, thyme extract has been shown to induce a considerable

stimulation of leucopoiesis and also an elevation of thrombocyte count in

blood (7). In addition, there is evidence that thymol, a constituent of the

essential oil, could be involved in the stimulation of active proliferation

of pulp fibroblasts (8).

The use of medicinal plants for the treatment of diseases is as old as

mankind. Essential oils and their components are becoming increasingly

popular as naturally occurring bioactive agents (9). Thyme, the most

popular medicinal plant in Morocco, has been used in traditional
medicine for thousands of years in African and European countries,

particularly in the Mediterranean basin (10).

Recent investigations suggested that thyme extracts are anti-

mutagenic due to potent antioxidant properties of thymol (11). Thyme

leave extracts and its phenolic compounds thymol and carvacrol contain

substance induces enzymes of both phase I and phase II biotransformation

of xenobiotic substance in the mice liver (12). Another study conducted

by (13) showed that phenolic chemotype (thymol and carvacrol) posses

stronger anti-oxidant properties than the non-phenolic linal oil in Thymus

vulgaris (14).

Systemic therapy with cytotoxic drugs is the basis of most effective

treatments of disseminated cancers. However, the tumors responses to

chemotherapeutic regimens voy, and failures are frequent owing to the

emergence of drug resistance. Additionally, the induction of tumor cell

resistance to one drug often results in coordinate resistance to other

structurally and functionally unrelated drugs, and this defines the multiple

drug resistance phenotypes (15).

It is expected that drug resistance may be circumvented by the

rational design of new non-cross-resistant agents, by novel delivery or

一
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combinations of known drugs and by the development of other treatments

that might increase the activity of - or reverse resistance to - known

antineoplastic agents ( l6).
The present study was planned with the aim to evaluate the antitumor

potentials of thymol from leaves of thymus vulgaris in vitro by using two

cancer Hela (Human epithelial cervical cancer), Hep (Human larynx

epidermoid carcinoma) and one normal Ref (Rat embryonic fibroblast)cell

lines and estimate the cytogenetic analysis of mitotic index (MI) in mice

bone marrow cells, furthermore its immunomodulation effect on

leukocytes.

MATERIALS AND METHODS
All the chemicals were obtained from Sigma Chemical Co. (USA) and

BDH abundances for each of the populations (England), and the fresh plant

was obtained tiom Jordan.

Extraction of thymol from Thyme leaves:

Air dried leaves of thymus vulgaris were grinded ,then l5g of leaves

powder were extracted with 300m1 of 5% NaOH , then filtrated with

wattman no. l, the filterate mixed with diethylether(2: I )(v:v) in separating

funnel to removed non phenolic constitutes and upper layer was acidified

with concentrated acid (HCL )pH 5.7 , then the product obtained by cooled

the solution in -20c and collected crystallized granules from intemal walls of
flask to use in further experiments ( l7).

Identification of thymol by High performance liquid chromatographic
quantization (HPLC):

The thyme leaves extract and standard compound were dissolved in

DMSO; both samples were analyzed by HPLC separation with column Luna

5u C13 Q50 x 4.6) mm intemal diameter (id). The mobile phase was

acetonitrile (ACN) 100% with a flow rate of o.5 ml/min. Injection volume

for sample and standard solution was l0 pl. The pH was adjusted to 3.5.

The detection occurred at UV light at 305 nm wave length.

1- Cell growth and cytotoxcity assays:

- Cell culture:
HeLa (Human epithelial cervical cancer), Hep (Human larynx epidermoid

carcinoma) and Ref (Rat embryonic fibroblast) cell lines were obtained from

・（
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Iraq Center for Cancer and Medical Genetics Research (ICCMGR)-
Almustansiriya University. cells were cultured in15 ml of RPMI-1640 media

containing l0% Fcs in T-25 tissue culture flask and incubated at 37c for 24-

48 hr.to complete confluent monolayer by changing the media with a new

fresh medium daily.

-Cytotoxcity assay:

Cells growth were detected from the surface of flask and collected by trypsin

/EDTA solution.

The trypsin activity was stopped by adding fresh media, then 200prl of cell

suspension seeded at required density (1x10 cell/ml) in 96 micro-plates, and

incubated for 24hr. in humidified atmosphere supplement with 5Yo at 37c".

The cells were treated with 200p1 of five concentrations (15, 30.5,

61,122,244) ngiml prepared in DMSO: SFM of thymol for additional period

72hr. (in tripicales).

After the end incubation periods,the procedure done according to ( 1 8,19).

2- Experimental Animals:
twenty male albino mice purchased from the Biotechnology Research

Center/ Al-Nahrain University, were used in this study and their ages were

ranged between (8-12) weeks and weighting range from(20-25)

gm,maintained in controlled animal house at25c,l2hr. artificial lightll2hr.
dark .Before carring out experiments, the animals were kept for 5 days prior

to dosing inanimal house of biology department -baghdad university to

allow for their acclimatization for the laboratory conditions.The were

divided into 4 groups, and each group was putted in a separate plastic cage.

The animals were fed with a suitable quantity of water and complete diet.

Administration of Experimental Animals:
The groups of animals used in this experiment were injected

intraperitoneally (I.P) with one dose only of thymol

concentrations( 1 .25,2.5,S)mg/kg B. W. sacrifi ced after 24h.

Groupl: Negative control, injected with (0.25m1) of DMSO.

Group 2: Animal in this group injected I.P with (0.25 ml) of thymol

(t.25mg 
^{g) 

B.W.
t, Group 3: Animal in this group injected .IP with (0.25 ml) of thymol (2.5m9

/Kg) B.W.

・
）
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Group 4: Animal in this group injected I.P with (0.25 ml) of thymol (5mg

/I(e) B.W.

Chromosomal preparation from somatic cells of the mouse bone

marrow:
All this experiment was done according to (20).

3- Immunomodulating effect of thymol:
Immunization procedure:
This procedure was done according to the method described by (21)

Five animals unless control was injected with I mg/ml of thymol

intraperitoneally, after one week, each animal was injected with the same

dose. The animals were killed after one week of the last dose. Blood smear

was done for each anirnal to study the blood picture (Lymphocvte,

Monocyte, Granulocyte), after stained by Giemsa stain

The percent of leukocytes calculation:

The percent of leukocytes determined in microscopically examination for
animals were compared to control group using the following formula (22),

(L: leukocytes):

L ratio in experiment

Control group L%o:----- -- X 100

L ratio in control

Statistical Analysis:
Statistical analyses were done using SPSS (version l7) program. Mean and

standard deviation were descriptive measures of quantitative data using the

analysis of variance test (ANOVA) for independent samples. P-value ,

p<0.05 were considered significant test (23).

RESULTS AND DISCUSION
The HPLC was used to detect the presence of thymol in the leaves

extract. The result showed a retention time of the standard was 3.309 min

and 3.292 min for the sample. Figure (l-A, 1-B). the results gave a white

crystals with aromatic odor.
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Fig. - l: Chromatographic resolution by HPLC of thymol standard (A) and thymol

extracted from leaves of thymus vulgaris (B), in column Luna 5u C1s by mobile
phase acetonitrile (ACN) l00o/o with flow rate 0.5 min/ml, 305nm.

1- Cytotoxcity assays:

To investigate the effect of thymol on two cancer (HeLa, H"p) cell lines and

normal cell line (Re|, HeLa, Hep and Ref, the cell cultures exposed to

r different concentrations of thymol.

じ

47

υ

00            15            50            75            100



Cytotoxic, Cytogenetics and Irnmunomodulatory Effects of Thymol from Thymus
vulgaris on Cancer and Normal Cell Lines in Vitro and in Vivo

Reema

The results showed a significant differences (p<0.05) in percentage of
inhibition on Hela cell line dependet on concentration of thymol ,thus the

percentage of inhibition ranged from(87.25-74.06)yo, and the concentration

renged from(30.5 -244)nglml,the highest inhibition 87.25% recorded at

concentration 30.5 ng/ml after 72hr of exposure.(figure 2)

The results showed a significant differences (p<0.05) in percentage of
inhibition on Hep cell line dependet on concentration of thymol ,thus the

percentage of inhibition ranged from(51.45-28.94)o , and the concentration

renged from(30.5 -244)nglml,the highest inhibition 51.45% recorded at

concentration 30.5 ng/ml after 72hr of exposure.(figure 3)

The results showed a significant differences (p<0.05) in percentage of
inhibition on Ref cell line dependet on concentration of thymol ,thus the

percentage of inhibition ranged from(20.94-10.20)%, and the concentration

renged from(30.5 -244)nglml,the highest inhibition 20.94% recorded at

concentration 30.5 nglml after 72hr of exposure.(figure 4)

This results deal with (24) that thymol was inhibit the growth of HeLa

cell line.

In general, a dose-dependent decrease in survival of the three tumor and

normal cell lines was observed. However, thymol exhibited stronger

cytotoxicity at concentration 30.5 nglml towards three human cell lines.

The inhibition effect of thymol on Ref cell in significant manner lower than

other cell line may be due to high cytotoxicity of thymol toward cancer

(HeLa, Hep) cell line than normal cell line (Ref).

This results were came in agreement with (25) that thyme essential oil,
which contains carvacrol and thymol, as the major components have an

important in vitro cytotoxic activity against tumor cells .The molecular

mechanism of the observed cytotoxicity is unknown, but owing to their

lipophilic nature, plant volatile compounds appear to accumulate in the cell

membrane and increase its permeability, resulting in leakage of enzymes and

metabolites (26,27).
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2- Cytogenetic analysis of thymol on mitotic index:
The effect of thymol administrated (I.P) in three

concentration(1.25,2.5,5)mg&g B.W. in animal groups were studies by

estimating the mitotic index in mice bone marrow cells.

In Table (l) shows significant differences (P<0.05) in MI of bone

marrow cells between animal groups depended on doses of thymol in
compression to negative control animals

Under normal experimental conditions, white mice had a mitotic index
of (49.92) % in their bone marrow cells (table l) this considered as a

negative control.Table (l) was showed that low-dose of thymol don't caused
a significant reduction (p<0.05) in Mr (1.25 and 2.5) mglkg B.w. (49.61%
and48.86% ) respectively , while high dose have shorvn significant reduction
in MI (5.0) mglkg B.W. (47.35%) in comparison with negative conrrol
These results were came in agreement with (28) that Thymol decreased the
MI at the higher concentration without dose-dependent effect. The present
work demonstrated the bad effect of this spice when used in large quantities,
induced DNA damage (29) and inhibit cell proliferation (30) and this may be
due to the poisonous effect of aromatic compound including phenolic
compounds and terpene-phenolic derivatives which are poisonous .this
conclusion is in consistence with those offered by (31).

Table -l: Cytogenetic effect of thyme extract in comparison with control
(0.0) on mouse bone marrow cell.

Concentration o{

thyme extract m/kg
Mitotic index
(mean+Std. deviation)

0.0 49.92± 0.096

1.25 49.61±0.204

2.5 48.86± 0。357

5。 0 47.35± 0。294

Significant different (P< 0.05) .Each value represents Mean* standard
deviation

3- Immunomodulation examination :

The results in vivo procedure were showed; no effects of thyme extract
were seen in stimulation of leukocytes compared with the control. These
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results were came in agreement with (32) that no effects were seen in the

thymus, spleen, lymph nodes, white cell counts, red cell counts,

haemoglobin counts, or hematocrits following the dosing of rats with 1000

or 10000mglkg of food grade thymol for 19 weeks administration.

It can be concluded that thymol have strong antitumar activity against HeLa

cell line and decreased mitotic index at the higher concentration without

dose-dependent effect; also the results showed no effect of thymol in
stimulation of leukocytes compared with the negative control.
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ABSTRACT
The innate immune system has role not only in protecting the host

during the initial period of virus infections but also shaping the nature of
adaptive immune response . The aim of this study was to evaluate the innate

immune response in patients with chronic hepatitis B virus(CHBV) infection
via estimation of serum levels of granulocyte macrophage colony stimulating
factor (GM-CSF), interleukin-lalpha (IL-1o), interleukin-8 (IL-8) and
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complement components C3 and C4. Venus blood samples were collected

from 45 patients with CHBV infection. Other 20 blood samples were

collected from healthy individuals as control group. Enzyme linked immune

sorbent assay (ELISA) was used to estimate the serum levels GM-CSF, IL-1o

and IL-8. Single radial immuno-diffusion (szuD) assay was used to estimate

serum levels of C3 andC4. The results showed significant dropping in serum

levels of GM-CSF and insignificant dropping in C3 and C4, respectively.

While there was insignificant elevation in serum levels of IL-lo, and IL-8,

respectively in CHBV patients group as compared with healthy control group.

INTRODUCTION
Chronic infection with hepatitis B virus is a member of hepadnaviridae,

a heterotropic non-cytopathic DNA virus is a major cause of liver disease

worldwid e 11,21. More than 400 million people are persistently infected and at

risk of developing chronic liver inflammation resulting in liver cirrhosis and

hepatocellular carcinoma. I miliion death each year at directly attributable to

be HBV related liver disease t3-51. Innate immune cell (mainly

monocytes, neutrophils, and dendritic cells) and molecules play a central role

in promptly controlling infections in the early phases and providing

environment required for priming efficient adaptive immune response [6-11].

Both innate and adaptive arms of immune system are generally involved in

responding to viral infection with innate responses being important for control

of viral replication and dissemination very early after infection [12-14]. Due

to the large number of immune cells present, the liver may be considered an

immunological organ, with particular innate features, and therefore thought to

be play an active role in the first line host defense against pathogens [15,16].

After sensing the presence of virus professional innate cells kupffer cells

(KC), dendritic cells (DCs),natural killer (NK) and natural killer T cells

(NKT) produce cytokines and chemokines that have antiviral properties (e.g.,

IFN-u,, IFN-p, TNF-u,, ...) or that are meant to attract and stimulate adaptive

immune cells (e.g., IL-2, IL-6, IL- 1 0 ...) 12,10,17).

り
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ln general, infected cells can detect the presence of viral components of
PAMPs (pathogen-associated molecular patterns) via cellular sensor or PRRs

(patterns recognition receptors), such as Toll-like receptors (TLRs), RIG-like
helicases (RLHs), or Nod-like receptors (NLRs) [ 8,19], and produce

antiviral fypel interferons (IFNs) ,IFNcr and IFNp as well as other pro-

inflammatory cytokines (e.g., IL- I p, IL-6 . ..) [20-23].
TLRs recognize microbes either at the cell surface or on

lysosome/endosome membranes, while pathogens that invade the cytosol are

detected by cytoplasmic PRRs such as RLHs or NLRs [8,19]. Various TLRs

were expressed in parenchymal and non parenchymal cells of the liver 124).
Hepatocyte expressed mRNA for all TLRs [25.26). Whereas KCs

expressTlR4 and TLR2 [27,281. [n the case of lymphocytes T and NK cells

express TLR 1,2,4,5 and 9, whereas B cells express high levels of TLR
1,6,7,9 and l0 1291.

Dendritic cells can be myeloid (mDC) or lymphoid (plasmacytoid, or
pDC) origin, and represent an important component of innate immunity in the

liver. Both recognize and present antigen to T cells but are distinct in their
TLR expression and cytokine production profile [29-31]. Plasmacytoid DCs
express TLR 7 and 9 and produce large amounts of IFN-a, whereas, mDCs
express TLR 2,3, 4 as well as 9 and produce pro-inflammatory cytokines and

IFN-B but not IFN-cr 129,32).
While virtually all liver cells types express RLRs [33]. The downstream

effect of any IFN-o produce may be attenuated in antigen-activated cells

[34,35] or modified by increase in other cyokines such as IL-l [36] and IL-8
137,38). The level of IL-8 typically increase with the increase in HBV DNA,
in keeping with reported ability of HBV to transactivate the IL-8 gene [39].
NK cells have been shown to express the high affiniry IL-S receptor CXCRI
and migrate in response to IL-S [40].

MATERIALS AND METHODS
Forfy five (15-65 years old, mean 39.5years,25 males and 20 females)

patients with CHBV infection in Kadhmiya teaching hospital, during period
from October 2008 to march 2010 were used for this study. the cause of
chronic liver disease was determined using standard diagnostic criteria.
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chronic hepatitis B was diagnosed by positive serological tests for serum

hepatitis B surface antigen (HBsAg) for at least 6 months. Twenty (18-55

years old, mean 33.4 years, l0 males and l0 females) healthy individuals

were used as control group.

Five ml of venous blood were collected from each individual in plain tube.

Serum were separated, put in eppendorf tubes and stored at (deep freezing -

2o"c).

Immunological assays:

Enzyme-linked immune-sorbent assay (ELISA), Immunotech, France)

was used toe estimate serum levels of GM-CSF, IL-1o,, and IL-8.
Single radial immunodiffusion (SRID) assay (Binding site, England) was used

to estimate serum levels of C4 and C3 respectively(a I ).

STATISTICAL ANALYSIS
Statistical analysis has been performed using (SPSS, version I 1.0) for

windows. Continuous variables were expressed as mean istandard error (SE).

data were analysed using independent sample student's / test. Significance

was assigned for p values (<0.05) with95o/o confident interval.

RESULTS AND DISCUSSION
GM-CSF: There was insignificant dropping of serum levels of GM-CSF in
patients with chronic hepatitis B infection (13.00+2.74 pglml) as compared

with healthy control group (35.5+2.57 pglml). Fig.-l
Interleukin-l alpha: Serum levels of IL-1o showed insignificant elevation in

CHBV patients (14.04+2.51 pglml) as compared with healthy control group

( 1 1.34+l .83 pglml).Fig.2

Interleukin-8: Serum levels of IL-8 showed insignificant elevation in CHB

patients group (872.86+173.35 pglml) as compared with healthy control

group (694.44+3 54.36 pglml). Fig.2
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C3 complement: Serum levels of C3 showed insignificant droping in CHB

patients group (1260.5+205.48 mg/dl) as compared with healthy control

(177 4.7 81221.33 mg/dl). Fig.3

C4 complement: Serum levels of C4 showed insignificant dropping in CHB

patients (19.91+5.1 mg/dl) as compared rvith healthy control group

(30.9 113.63 mg/dl). Fig.4.

Macrophage activation represent one of the first events of innate

resistance against intracellular infection. In response to pathogens,

macrophages and other inflammatory cells. Secret cytokines IFNI,
IL1,lL6,lL8 and TNFo. Some of these cyokines lead to activate against

pathogens, activate effector cells involved in the cellular interaction that occur

during inflammation and are part of acute and chronic stages of viral hepatitis

142,431.
The significant dropping of serum level of GM-CSF refer to suppression of its
production by macrophages. GM-CSF paly an important role in activation ,

prolil-eration and differentiation of granuloc)'tes monocytes and macrophages

144-4e).
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A number of laboratories have reported that IL4 inhibit the production

of GM-CSF in a variety of cells including human monocytes [50-5a] by

down-regulation of mRNA precursor [55]. ThllTh2 cytokines producing T

cells were significantly lower in chronic HBV patients as compared to normal

individuals [5]. The Th2 cytokines inhibit growth of extracellular parasites

and suppress phagocytosis [56].
That's mean suppression of GM-CSF production which regulate

phagocytosis function by phagocytic cells particular macrophage.

I1--lcr is a main key of many of cellular responses , by regulation of

GM-CSF production by macrophages [57,58].
The elevation of serum levels of IL-lo agree with Missate (59) which

showed an increase of IL-l in serum of CHB patients. HBV causes an

inflammatory illness characterized by mononuclear and polymorphonuclear

cellular infiltrate with evidence hepatic macrophage activation [60].

These inflammatory cells produce such cytokines as TNF-o, IFN-y, IL-1cr and

IL-6, [60] which mediate the inflammatory process and which contribute to

the successful clearance of virus [61].
IL-1 induce expression of IL2R, thus participating in the activation of resting

T-cells [62].

1/Fl‐ /1‐
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So, the elevation of IL-la in CHB patient may help in support of immune

response.

Mahe [39] had showed that increase levels of IL8 associated with the increase

in HBV DNA. The elevated levels of serum IL-8, IFN-o and NK cell tumor
necrosis factor-related apoptosis-inducing ligand (TRAIL) to patients with
HBV infection with active liver inflammation a apposed to HBV carriers or

control [63]. CHB patients with liver inflammation were accompanied by
increase in NK cell activation and surface TRAIL expression [3].
TRAIL pathway revealed that IL8 is capable of up-regulation a death-

inducing receptor TRAIL.
The complement system plays an important role in immunological and

inflammatory response. Complement deficiency may increase patients

susceptibility to invasive infection. One of the causes of reduced production
of complement components may be hepatic function disturbances in patients
with chronic viral hepatitis [63].Our results agree with (Bussone and

Mouthon)[64] and Sjoholm [65], which (revealed dropping in serum levels of
C3 and C4 in patients with hepatitis B infection. Hepatic function
disturbances in course of chronic viral hepatitis B and C may lead to
deficiency of complement components (hypocomplementaemia) and further
to the risk of invasive bacterial infection [63].
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ABSTRACT
Absence of menstruation(amenOrrhea)is nOt a disease but symptom

that may results from several causes .Cytogenetic investigation have sho、vn

the importance of chromosomal abnollllalities as a cause of amenorrhea.The

present study aiined at perfolllling chromosomal analysis in patients with

prirnary amenorrhea .Cytogenetic investigations were carried out on 55

women with prillnary amenorhea by using GTC}― band analysis of rnetaphases

from peripheral blood leukocytes .The karyotypes results revealed 74.50/0
υ
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(n:41) with normal chromosome composition and 25.5o/o (n:14) showed

chromosomal abnormalities .these abnormalities can be classified into three

types ,the x chromosome abnormality (including monosomy x , pure x
numerical abnormality ,and Tumer mosaicism ) was observed in 57.14%o(n:8)

of all chromosomal abnormalities , the other type of abnormal karyotype in

this study is a karyotype showed pure xy female found in only 4 cases

(28.5Yo),and the last type of abnormalities which represented in structural

abnormalities of x chromosome in 2 cases (l4.2oh)one of theme showed

marker chromosome and the other case showed deletion of x chromosome.

INTRODUCTION
Primary amenorrhea is defined as the absence of menstruation and

sexual characteristics in phenotypic women aged l4 years or older or aged 16

years or older if secondary sexual characteristics are absent Il].Patients rvith

secondary amenorrhea have at least one spontaneous bleeding episode )

followed by no menstruation for a minimum of 12 months at or before the age

of 42 years old [2].The world health organization has estimated 15 o of the

human population as being infertile and amenorrhea as the sixth largest major

cause of female infertility among the general population, amenorrhea seemed

to have affected 2-5 % of all women [3].Hormonal disorders are the main

causes of primary and secondary amenorrhea, common hormonal causes of
primary amenorrhea includes chronic systemic disease, hypothalamic-

pituitary dysfunction and absent ovarian function [4].Secondary amenorrhea

can be due to pregnancy, hypothalamic- pituitary disorders, polycystic

ovarian disease, resistant ovarian syndrome, and absent or premature ovarian

failure [2].Cytogenetic investigation have shown the importance of
chromosomal aberration as an important cause of amenorrhea .different

surveys have implicated chromosomal aberration in causing this symptoms in

16-50 o/o of causes [4] . also genetic or chromosomal causes are the most

important as their presence affects subsequent management , for example ,

girls with XY gonadal dysgenesis have a high ( 30%) risk of gonadal

malignancy and their testes should be removed as soon as possible [2].For

this reason this study is undertaken to determine the frequency and types of
chromosomal abnormalities that result in primary amenorrhea
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MATERIAL AND METHODS
All cases were obtained from Baghdad Govemment and Private

Hospitals . Data on family history ,clinical features ,and laboratory tests were

recorded.

A total of 55 women who failed to menstruate before 18 years of age

were studied between 2008-2010, their age ranged between 18-36 years,

about 1 ml of peripheral blood was collected from each patient in a

heparinized container are used for cytogenetic analysis . About 6-7 drops of
blood from each patient was inoculated in 8 ml of RPMI medium

supplemented with 2 ml of human plasma, 0.3-0.5 ml of PHA

(phytohemagglutinin) and incubated at 37 Co with frequent shaking every 24

hrs. After 71 hours of incubation colcemid ( 0.1 ml ) was added with mild

shaking and incubated for another ( I ) hour , the cells were then harvested by

hypotonic treatment ( 20 minutes with 0.075 M kcl at 37 Co) , fixed and

washed thrice with ( Carnoys fixative ) (methanol and glacial acetic acid in a

ratio of 3: l) and casted on wet, pre chilled ,grease -free slides .Multiple

slides were casted for each sample , slides then stained with freshly made

Giemsa stain (l part Giemsa to 4 parts of Sorensen's buffer) for 2-3 minutes ,

slides then exposed to trypsin solution for banding process for 7-10 seconds

at room temperature . Stained with Giemsa, air dried. For each sample, 10

metaphase were analyzed and karyotype was interpreted, whenever abnormal

karyotype was obtained, a more number of metaphase (25) were analyzed.

RESULTS AND DISCUSSION
About 25.5% of the 55 cases with primary amenorrhea showed an

abnormal karyoype .The type and frequency and aberrations involving the sex

chromosomes are detailed in table (l).A large number of studies undertaken

to ascertain in the frequency of sex chromosomal anomalies in patients

presents with primary amenorrhea have shown a wide variants in the

incidence of chromosomal anomalies 14,6,7,8,9,l0,ll,12,l3l.Ptevious
estimates of the frequency of chromosomal abnormalities vary from 15.9%

[7] to 63.3% [2]. The variation between the present and that of the previous

studies may be due to the difference in the selection of patients include for

analysis.
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Table -l : Constitution Karyotype of Patients with Primary Amenorrhea

Chromosomal abnormalities Karyotype No of cases

l Normal karyotype 46、XX 41(74.55%)

2

a―

1)―

C―

d―

Numerical abnormalities

Monosomy X ( pure turner)

Pure X numerical abnormality
Turner mosaicism

Pure XY female

45,X

47,XXX
45,X/46,XX

46.XY

4(7.27%)

1(1.81%)

3(5.45%)

4(7.27%)

3

a―

b―

Structural abnomral ities

Marker chromosomes

Deletion of X chromosome

46,X,+m

46,X,dcl(xq) 1(1.81%)

r Normal karyotype

" Abnormal karyotype
Fig. -l: The percentage of normal and abnormal karyotype in 55 patients
with primary Amenorrhea.
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' Numerical abnormalities
. Structural abnormalities

Fig. -2 : The percentage of numerical and structural abnormalities in
patients with abnormal chromosomes constituents.

Fig. -3 : The distribution of numerical and structural aberration among

the patients with chromosomal abnormalities

In patients with abnormal chromosome constituents ,85.70 (n:12) exhibit

numerical aberration and 14.3o/o,(n:2) with structural aberration . Fig (2).

Fig (3) shows the distribution of numerical and structural aberration

among the patients with abnormal chromosomal constituents. Among the

different type of chromosomal abnormalities 28.5% (n:4) of them showed

complete Monosomy of (X) chromosome (45, X). The Monosomy of X
chromosome is the typical karyotype of Turner's syndrome [1a]. The clinical

spectrum of patients with abnormalities of the X chromosome is wide. In

‐

‐
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general patients with Monosomy X showed typical Turner's stigmata while

those with structural anomalies showed one or more Turner's-like features

[15]. The differences in clinical manifestation are postulated that genes whose

absences determine the somatic features of Turner's syndrome are distributed

a long all of Xp and the middle of Xq [6].
The obtained results are in good correlation with that of previous

studies as Turner's syndrome is reported to be the leading cause of primary

amenorrhea, also the obtained results further strengthened the role of gene

composition on the X chromosome in the normal female physiology and

reproduction, for this reason this obtained results are in agreement with
studies that conducted in the past. The second frequently occurring karyotype

in this study is the mosaic Turner 45,X \46,XX (21.7%) (n:3).
Patients with 45,X \46,XX karyotype also manifest a wide phonotypical

variability of them have shown a features of Turner's syndrome, variable

gonad morphology ranging from a testis to a streak gonad [ 7]. Also it should

be informed that women with sex chromosome anomalies, especially having

X mosaicism, pregnancy cannot be ruled out [8]. Other X chromosome

abnormalities in this study which pure X numerical abnormality, 47, X^XX.

This abnormality reported in only one case (1.81%). lt has been suggested

that girls with karyotype 47, XXX have a higher incidence of ovarian failure

[9].Also the extra X can slow down emberyonic cell development in a

special way [20].
Male karyotype 46, XY present in a significant percentage 28.5Yo,

(n:4) of patient with abnormal karyotype.

The obtained results are in agreement with the previous studies which

have reported 25oh of cases with Y chromosome constitution [2l].Studies
have demonstrated that a female karyotype can occur in XY embryo when

testes determining factor (TDF) or other genes in the testes determining

pathway are lost, mutated, or compromised 1221. Generally the differential

diagnosis of XY females can be classified into four types, based on clinical
features, hormonal profile and histology of the gonads. The two commonest

and best known are testicular feminizing syndrome (androgen insensitivity
syndrome) and pure XY gonadal dysgenesis (Swyers syndrome) t23).
Pedigree studies have shown that testicular feminizing syndrome is inherited

through a gene whose expression limited to the male sex [24].
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The outstanding feature of this syndrome is feminizing of the patient,

absence of fallopian tubes, uterus and cervix 123,24). On the other hand, pure

XY gonadal dysgenesis is a genetically heterogeneous condition. It appears to

be inherited either as a sex-linked or an autosomal- linked gene Q\. The
presence of cervix or mullerian system, sexual infantilism and low-normal

testosterone levels in these patients serve to differentiate XY gonadal

dysgenesis from testicular feminizing syndrome t4]. The pathological

significance of these two forms is that they at risk of developing malignant

tumors of the gonads [14]. Early diagnosis of XY gonadal dysgenesis and

testicular feminizing syndrome and removal of them as soon as possible

before malignant growth develops [3].the different structural abnormalities of
the X chromosome included deletion of the long arm 46,Xdel(Xq) reported in

only one case (7.loh),and another case showed the presence of marker

chromosome 46,X+m (7 .l%).
The phenotype may be indirectly influenced as per the size and the loss

\gain\ altered genetic function. In the deleted or duplicated segments in X.

l2s).
On the other hand a gene essential for gonadal function are located on

the proximal part of XP, the long arm of X proximal to (Xq13)and\or the long

arm of X distal to Xq 26 120,261. Large deletion of X q with break points at

proximal to q13 are expected to produce gonadal dysgenesis with primary

amenorrhea, half of the patients with such deletion have Turner's syndrome

[27]. Also it has been reported that primary amenorrhea patients with 46, X+
mar karyotype may have usually severe phenotypes ,with mental retardation

or abnormal facial features [28].
In conclusion this study confirms that chromosomal abnormalities are

significant etiological factors in gonadal dysgenesis resulting in primary

amenorrhea. The application of molecular cytogenetic and molecular

techniques would aid in the delineation of the genetic etiology in cases of
amenorrhea presenting with a normal karyotype.
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ABSTRACT
The reproductive cycle and development of oocyte diameter in 235

female, out of 2423 Liza abu (Heckell843) collected from Majidia river,
Northern Basra, were studied. The maturation phases of oocytes were

determined and described according to the vitellogenic process. They were:

Oogonia phase; Primary oocyte phase; Secondary oocyte phase; Ova phase

and Atretic oocyte phase. The ovaries maturation stages were determined

according to the oocytes phases and diameter development in addition to
their morphological characters. They were found to be: - The resting stage

(May-June), their diameters was 0.02 - 0.06 mm, with the dominance of
primary oocytes , and presence of oogonia. In the Developing and Maturity
stage (July- Nov.) eight new oocytes diameter groups appear in this stage

reaching maximum diameter of 0.33mm. In the prespawning stage (Dec.-

Jan.) four new oocytes diameter groups appear, reaching maximum oocyte
diameter of (0.41mm.). The Spawning stage was in Feb. -to the end of
March. The atretic oocytes appear in the spawning stage and increased in
the post-spawning stage. Sex ratio was found to be 2.1female: to I male.
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INTRODUCTION
Liza abu (Heckel 1843) an important species of the family Mugilidae,

Order Perciformes, class: Osteichtheys, phylum Vertebrata, (1, 2). its

distribution included Iraqi freshwater bodies especially the middle and south

of Iraq and also in Euphrates in Syria (2). The total length reported of liza

abu was 31 cm in Mhejran river south of Iraq Basra by Yusuf ( 3) it tolerate

waters of 7.4-9.0 pH (4) and salinity of 5.8-7.34 ppt (5). The mean length

of the first, second, third and fourth year of age are 136, 167, 185, and 202

mm respectively. The females grow faster than males (6; 7). The

reproductive cycle is a crucial link in the life cycle of a fish and its

connection with other links in the cycle insures the representation of an

individual gene in the next generation. Environment has also serious effect

on the reproductive cycle (8). Liza abu is one of the important commercial

fish which represents 29o/o of the total catch of fish in the south of Iraq,

(3).Gonad Somatic Indices GSI, eggs diameter and oocytes stages were used

for the determination of the reproductive cycle of female Liza abu.

MATERIALS AND METHODS
A total of 2423 fish were collected using cast net from Al-Majidia

River, one of the western branches of Shatt Al- Arab waterway at Harthe

northern Basra, from May 1988- Aprill989. Total, standard length and total

weight, of samples were taken. The weights of 235 ovaries were measured

(using Mettler balance) during the whole period at mean of l8-20 ovaries

each month. Each ovary was weighed and reserved separately in buffered
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5% formalin in small plastic vales, for further analysis and histological

sectioning. Gonad somatic index (GSI) was determined as:

100(ovary wet weight / total body wet weight gm.) (9; l0). Histological
sections were used for each ovary. Cross sections were taken, from the

middle of each ovary and the Mallory's triple stain was used for staining.

The diameters of the oocytes in each section were measured, with
micrometer eyepiece; using Olympus microscope ( I I ).The micrometer

eyepiece calibrated with 0.1 mm slide ( 100um) .Only oocytes with clear

nucleus were measured. The diameter then was calibrated as follow:

Real oocyte diameter (mm.) = micrometer eyepiece reading * 4.lum/ 1000

The stage of maturation of each oocyte was determined also in each section

of ovary. The percentage of each stage of maturation was calculated
(primary oocytes, secondary oocytes, ova and atretic oocytes) in each

section.

RESULTS AND DISCUSSION
Oocytes Stages of Maturation: stages of maturation of oocyes in the

ovaries of Liza abu were described for the first time, depending on method
used by Muhsin(ll). Fig (l) shows the monthly percentages of oocytes
phase. These phases are:

1- Oogonia phase (Og): they are very small follicles in the germinal
epithelium. They were grouped in small nests, which are distributed
in the ovary. They can be recognized by one nucleus and only one

nucleolus. Their color was dark orange with Mallory stain. Their
diameter was up to 0.02 mm. they were found only in the resting
stage.

2- Primary oocytes phase(P): they are bigger size than oogonia.they
contain only one nucleus with many nucleolus's on the peripheral of
the nucleus.the cytoplasm stain dark red, while the nucleus appear in
orange color. The maximum diameter of primary oocytes was 0. 14

mm. No yolk appears in their cltoplasm. They appear in all the year
months, and are the most dominance in the resting stage.

3- Secondary ooc)rtes phase(S): These are vitellogenic cells which range
from 0.14 - 0.33mm. in diameter . Yolk vesicles appear first as a ring
on the periphery of the oocyte, spreading inwards towards the nucleus
plate (6). Then later on another type ofyolk appear, yolk granules, in
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orange red color. Yolk granules spread also from periphery toward

the center, while yolk vesicles start to disappear,plates(7and 8). The

vitellogenic deposion start at the Developing and Maturity stage

during July, when oocytes reached 0.l4mm.They appear in the ovary

until the end of spawning season. They are the most dominant at the

pre-spawning stage during December as it reach 75.05% of the total

oocytes. The follicles become complete, enclosing the oocyte, and

vitelline membrane, the oolema is lead down surrounding the oocyte.

4- Ova phase (O): these cells grow to a maximum diameter of 0.41mm.

They are recognized by the brightly yellow-staining yolk deposits.

The yolk granules are still separated. The maximum ova percentage

was 63.34o/o of the total oocytes in the ovary, during the pre-spawning

stage, before it start to decrease, due to releasing eggs until the end of
the spawning season.

5- Atretic Oocytes phase (A): These oocytes are formed only from

oocytes which have began vitellogenesis and laid down an oolemma.

First the follicle hypertrophies, the nucleus of the oocyte becomes

irregular, large number of follicular cells penetrate the broken- down

oolemma appear to phagocytose the cytoplasm of the oocyte. The

regular outline of the oocyte is lost, and it becomes compressed

between neighboring oocytes. Atretic oocytes reached its maximum

percentage at the post-spawning stage (12.4%) during April.
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N*
N

: number of sample ovaries
: number of Oocytes counted for maturation phases.

Oocytes diameter development.
Figure (2) describes the frequency distribution of oocytes diameters for Liza
abu during the reproductive cycle. In the resting stage: oocyte diameter

range (0.02 - 0.08mm). This group of oocytes stays in the ovary even in the

advance stages of maturation. in July there were a little increase in the

oocytes diameters, and even some oocytes show yolk formation. New
groups of bigger oocytes diameter continue to appear. In September 4 new
groups of oocyte diameter were added, reaching 0,25 mm. In October 2 new

oocytes diameter groups were added reaching rnaximum 0.29 mm. in
diameter. In November a new 2 groups of oocytes diameter were added,

reaching 0.33 mm. When ovaries enter the pre-spawning stage, Dec. and

January, four new oocytes diameter groups were added, reaching maximum
diameter of 0.41mm. The spawning season was from Feb. until the end of
March. During the releasing of ova, the larger diameter groups of oocytes
decreased in the ovaries, while the small size groups increased.
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Sex ratio in Liza abu was found to be 2.1 female: to

monthly samples percentages of females and males.
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Fig.-3 : Monthly sex percentage of female and male of Liza ubu

Ovarian maturation: -The morphology and histology of the ovaries

development cycle showed five stages and these are as follows:

1- The resting stage: the ovaries are small and filamentous in shape.

Laying under the vertebrate column, and pink in color. The eggs are

small. The mean GSI (0.65 - 0.68). The histological study showed the

presence of oogonia, while the primary oocytes were the only oocytes

in the ovary, plate ( I ). This stage lasted during May and June.

>-_ o. 1 a?

Plate -l: C.S. of the ovary during resting stage X20 (May-June) P:100%
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2- The developing and maturity stage: the ovaries increased in size

gradually at this stage. Their color was pink with yellow ting. The

ovaries contained the primary and secondary oocytes. Plate (2). The

secondary oocytes increased in numerically reaching 20% at the end

of this stage. This stage started from july to the end of Nov. the mean

GSI increased from 0.8 to 1.79.

i ,,' '

Plate -2: C.S. of ovary during developing and maturing stage. X20. (July-

Nov.) P:800/o, S:20o/o

3- The pre-spawning stage: the ovaries increased in size rapidly and

occupied about two third of the body cavity. Their color was deep

yellow. The surface of the ovaries appeared hyaline, plate (3). The

secondary oocytes increased at the beginning of this stage reaching

75oh of total egg number, while the primary oocytes decreased to

12.9%. the ova appeared for the first time reaching its higher

percentage 63.3oh by the end January. The mean GSI during this stage

(Dec. and Jan.) was (5.83 - 10.99).
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t.l "i
Plate -3: C. S. of the ovary during prespawning stage. Xl4. (Dec-Jan)

P:4.7%, S:30.8%, 0-63j%, A:t%

4- The spawning stage: the ovaries reached their highest size occupying
most of the body cavity. They appeared light yellow in color. The

eggs were easily released by soft massage at the abdornen. This stage

continued during February and March. The ova decreased in number,

while the atretic oocytes increased reaching ll.4Yo due to the release

of eggs with the spawning activities during Feb. plate (4). The mean

GSI was (9.82 - 5.1l).

"',:"
Plate -4: C. S. of the ovary during spawning stage. X6 (Feb-Mar)
P=4.4o/o, S:49Yo, O:37.4%, A:9%

（ヽ

5- The post-spawning stage: the ovaries were wrinkled. Irregular and red

in color. It contained yellow eggs plate 5. The ovary has similar
conditions to that of the spawning stage, with an increase in the

ry
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(Heckel,1843) From South of Iraq
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number of atretic oocytesreached 12.4 % of the total percentage,

while the primary oocytes reached 77.2%.This stage continued during

April. The mean GSI (1.6).

''l ;*
Plate-5: C. S. of the ovary during the post spawning stage X6 (Apl)▼

じ Plate -6: C. S. of the

cytoplasm.)(20

of vesicle yolk in the

Plate -7: C. S. of the ovary shows the appearns of the yolk granules' X20

_a

h-- -

Ovary shows the appearans

P=77.20/0,S=4.50/0,(D=60/0,A=12.4%

じ
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'--:.i-a
Plate -8: C. S. of the ovary shows the yolk granules distribution
disappear of vesicles yolk. X20

and the

Fl:l "- |

Plate -9: C. S. in the ovary with mature ova. X20

Gonad Somatic Indices (GSI) Slow growh
in (Jul.-Nov.). Sharp increase in winter months
season was in (Feb.-Mar.).by the end of April
to ( 1.6). Fig (4)

ロ

was noticed in the ovaries
(Dec. and Jan.). Spawning
GSI declined significantly
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&\ J.,j & S O N 0J F\"1 A

Montlt

Fig. -4 : The mean GSI with 95o/o confidence intervals of female Liza abu

during the annual cycle

In this study five maturation phases of oocytes were determined on

the base of vitellogenic process. They were oogonia, primary oocytes,

secondary oocyte, ovum and atretic oocyte. Reproductive cycle was divided

into five stages, namely, resting stage; developing and maturity stage; pre-

spawning stage; spawning stage and post-spawning stage. Others divided it

into six stages (6); into seven stages Q;0. The difference classification may

be due to the criteria used for their classification. Some are using the ovaries

morphological characters like ovaries color; size; or Gonad somatic index

(GSI); eggs diameters, as indicators for their classification. In this study

both morphological; histological and oocytes diameters of the ovaries were

used in determining the ovaries stages. The vitellogenic process was use to

recognize the oocytes phases in this study, which is much more precise

method for such investigation. The synchronize of all these parameters

(GSl;oocyte diameter; histological changes in the ovaries and oocytes

vitellogenic stages) were used to define each stage in this study.

Liza abu was found to have single annual reproductive cycle each year. In

the Resting stage only the primary oocytes and oogonia were presented.

This was similar to the Barbus luteus(I2), while is different with Phoxinus

phoxinus(11), where secondary oocytes were also presented in the Resting

stage. The accumulation of yolk in the oocytes is the reason behind the GSI

increased in the Pre-spawning stage (13; 1,4; 15; 16 and 3). The presence of
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atretic oocytes in the spawning and post-spawning stages was due to the

failure of someova to be spaw'ned , This was noticed in many other fishes ,

Gadus merlangus; Gadus esmarkii nilsson(17); Cluea harengus( l8);
Limanda limanda(L9); Phoxinus phoxirus(ll);Tilapia nilotica( 20).

Therefore a process of absorption to their yolk took place. Shortage of fbod

intake resulted in reabsorption of yolk from eggs in the ovariesof some

species, Phoxinus phoxinus(11); Salmo gairdneri(21); Gold fish ( 22).

Sex ratio in liza obttwas found to be 2. I female: I male. This was higher than

others, 1.3 female: lmale (6); l.lf:lm (3); 1.09f:l m (4); 1.6 f: I m (23). It
may be due to the sample size, as the size is bigger the result are more

reliable. This study samples size was 1856 female while the largest size of
others was 462 of Namma(6).

So, we can conclude :

l- It was found that November, Dec. and Jan. are the most critical
months in the reproductive cycle of Liza abu. It characterize with
sharp increase in GSI, oocytes diameters and yolk precipitation. This
period may need much food supply to support the ovaries maturation.

2- The histological study shows that morphological characters alone are

not an accurate way for studying ovaries maturation and histological
sectioning is necessary to determine the oocytes phases of maturation
as indicator of ovaries stage of maturation. The yolk vesicles and yolk
granules precipitations in the oocytes are found to be good sign of
indicting the phase of oocyte maturation.

3- The spawning season of Liza abu was found to be from Feb. until the

end of March.

4- The effect of food supply on the reproductive cycle and ovarian
maturation is needed to be investigated to find out how females

response to the shortage of food supply in field on their reproductive
cycle.
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ABSTRACT
Previous study reported increased expression of erythrocyte glutathione

transferase (e-GST) in end-stage renal disease patients on maintenance

hemodialysis (MHD), and physiological e-GST level in chronic kidney diseases
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patients under conservat,r. ,n..upy (CKD). Hyperhomocysteinemia is present in

more than 90Yo uremic patients. In present study we re-evaluated the e-GST

levels in 72 CKD patients divided into four stages according to the Kidney

Disease Outcomes Quality Initiative (K-DOQI) guidelines staging, 62 MHD

patients and 80 healthy controls and studied the correlation between e-GST

expression and plasma homocysteine (Hcy) levels in MHD patients. The e-GST

activity was assayed using a new automated procedure. A new automated

spectrophotometric procedure for e-GST activity, validated by intra-day, inter-

day and recovery experiments, confirmed an increased e- GST activity in MHD
patients (10.2 + 0.4 U/g Hb) cornpared with controls (5.8 + 0.4 U/g Hb). A
surprising significant increase of e-GST activify was observed in predialysis

patients related to K-DOQI stages (7.4 + 0.5 U/g Hb. 8 + I U/g Hb, 9.5 + 0.6

U/g Hb, 12 + I U/g Hb in stages from I to IV, respectively). n direct correlation

between plasma Hcy and e-GST expression was found in MHD patients. e-GST

proposes as new biomarker for MHD and CKD patients.

INTRODUCTION
Glutathione transferases (GSTs) represent a superfamily of enzymes

devoted to the cell protection (l). A prominent function of these enzymes is the

conjugation of glutathione (GSH) to a lot of toxic hydrophobic compounds

provided of an electrophilic center (2). This reaction facilitates their inactivation

and renal elimination (l ). Conversely, red blood cells express almost exclusively
a single GST isoenzyme (e-GST) which has been identified as GSTPI-l (3) and

represents more than 95o/o of the erythrocyte GST pool. Over-expression of e-

GST has been found only in uremic patients under maintenance hemodialysis

(MHD) (4) and in subjects affected by hyperbilirubinemia (5). e-GST expression

has been proposed as possible marker to check the accumulation of uremic

toxins and to probe the efficiency of dialytic procedures (4). In these previous

studies e-GST levels has been checked only in a few chronic kidney disease

(CKD) patients under conservative therapy and the expression of this enzyme

appeared not different from the one found in the controls (a). The first aim of the

present study is to develop a simple method for the determination of e-GST

activity and re-evaluate the e-GST activity on a more representative number of
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CKD patients divided according to K-DOQI staging (6). High-sensitive C-

Reactive Protein (hs-CRP) (7), prognostic inflammatory nutritional index (PINI)
(8), alpha-1 acid glycoprotein, fibrinogen, and beta-2 microglobulin (9) were

also measured to check a possible correlation between e-GST over-activity

versus systemic inflammation (10).

Hyperhomocysteinemia is commonly found in renal patients and attracted

a lot of attention because its relation to renal dysfunction (l l). In non-uremic

subjects homocysteine (Hcy) metabolism is under genetic control. Increased

total plasma Hcy is often caused by genetic defects of metabolic enzymes (12,

l3) such as 5,10- methylenetetrahydrofolate reductase. In renal patients the total

plasma Hcy is significantly increased regardless of genetic defects (12). In fact,

hyperhomocysteinemia is common in uremic MHD patients (14) with > 90oh of
dialysis patients having increased plasma Hcy. Elevated plasma Hcy may

promote endothelial dysfunction, which is probably the consequence of the

oxidative inactivation of endothelium-derived nitric oxide NO) (12). Hcy may

also cause oxidative stress by inhibiting the expression or the activity of cellular

antioxidant enzymes such as glutathione peroxidase-l (GPx-l) (15). Thus a

second target of this study is to veriff a possible relation between the increase of
plasma Hcy level and eGST activity in uremic MHD patients. The direct

correlation found here discloses an interesting scenario where eGST may act as

a new marker complementary or substitutive of Hcy assay for oxidative stress in

MHD patients.

MATERIALS AND METHODS
Patients ond Study Design

All experiments in the present study were conducted at the University of
Rome "Tor Vergata", Italy. Blood samples were obtained from 72 CKD patients

under conservative therapy (33 men, 39 women, mean age 54.5 years, range 24-

80 years), 62 lr4HD patients (29 men, and 33 women, mean age 58.0 years,

range 36-81 years) were on maintenance renal replacement therapy since six

months at least, and 80 healthy controls (35 men, and 45 women, mean age 46.1

years, range 23-75 years) with normal renal function. K-DOQI CKD staging

system was used to group pre-dialysis patients according to their estimated

glomerular filtration rate (GFR). Exclusion criteria for both patients and control

‐
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subjects were a clinical history virus hepatitis B and C or serum AST and/or

ALT > twice the upper limit of normal values, morbid obesify, rheumatologic

disorders as systemic lupus eryhematosus and active malignancy. All 62 MHD
patients were treated with either standard bicarbonate dialysis with 1.5 to 2.0

square-meter hollow fiber low flux polysulphone membranes (or 'on line'
hemofiltration with 1.5 to 2.0 square-meter hollow fiber high flux polysulphone

(B. Braun GMBH, Melsungen, Germany)) four hours, three times weekly

through a well functioning native A-V fistula or a cuffed intemal jugular

indwelling venous catheter. The vascular access performance was satisfactory

with a blood flow of at least 300 mt/min and Kt/V ratio > l.r. Underlying
disease was nephroangiosc lerosis in 20 patients, chronic primary
glomerulonephritis in 23 patients, chronic interstitial nephritis in l0 patients,

polycystic kidney disease in 6 patients and diabetes mellitus in 3 patients.

Analylical Procedures

All the reagents in the present study were from Sigma-Aldrich (St. Louis,
USA) and used without further purification. Blood samples were collected from
the antecubital vein in healthy subjects and in CKD patients under conservative

therapy, from the arterial site of the vascular access before dialysis in MHD
patients at the end of the long interval for Hcy determinations. Blood samples

were collected into K3EDTA vacutainer tubes as well, put on ice and

immediately centrifuged and stored at -20oC until analysis. For e-GST activity
determinations, blood drawn was collected on EDTA and stored until used at

4oC for no more than four days. One volume (20 pl) of whole blood was diluted
in 20 volumes (0.5 ml) of bi-distilled water and after five minutes introduced

into the Modular P800 (Roche, Switzerland) automated apparatus for GST
activity determination. GST activity was assayed spectrophotometrically at 340

nm (37"C) using 20 pl of hemolyzed sample in 0.2 ml final volume containing I

mM GSH, 1 mM 1-chloro-2,4-dinitrobenzene (CDNB) in 0.1 M potassium
phosphate buffer, pH 6.5. Time run was one minute. The automated analyzer
uses an optical path length of 0.5 cm and it can perform up to 800 tests per hour.
Hemoglobin was determined with an automated haematology analyzer XE-
2100 (Dasit, Milano, Italy). Results were expressed as enzyme units (U) per
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gram of Hb. One unit represents the amount of enzyme that catalyzes the

conjugation of I micromole of GSH to CDNB in one min at 37"C. Recombinant

human GSTPl-1 expressed in E. coli and purified as described previously (16)

was used as internal standard. All routine laboratory measurements were

performed by nephelometric methods (BN IITM BNHTM nephelometer,

Siemens Healthcare Diagnostics, Milano, Italy), except for fibrinogen that was

quantified by phototurbimetric method (Ca 7000 Sysmex, Japan). Plasma total

Hcy was assayed by a fully automated HPLC method using reversed-phase

separation and fluorescence detection as reported previously (17). Cystatine C

and creatinine were determined as described previously (18). prognostic

inflammatory nutritional index (PINI), alpha-l acid glycoprotein and beta-2

microglobulin were determined as described previously (8, 9).

RESULTS AND DISCUSSION
SimpliJied Procedure for e-GST Activity Determination

Previous studies finalized to quantify e-GST activity needed time

consuming erythrocyte isolation and conspicuous blood volumes (3, 4). Our

simplified procedure, adapted to an automated apparatus (Modular P800),

requires only 20 pl of whole blood and no erythrocyte purification step.

Actually, the amount of extra-erythrocyte GST is always negligible and no

relevant spectrophotometric artifacts occur in the presence of broken

erythrocytes. Furthermore GSTPI-I represents more than 95oh of all GST

isoenzymes found in the red blood cells. This enzyme homogeneity makes the

activity value directly related to the level of expression of GSTPl-1. Linearity
and recovery experiments performed on the automated apparatus using blood

samples implemented by authentic GSTPl-l are shown in fig. la and b. Intra-

day precision and inter-day precision were evaluated using four whole blood

samples. e-GST activity was measured six times for each sample and the relative

SEM was 2.9Yo and 3.5Yo for intra-day and inter-day assay, respectively. A
surprising property of e-GST is represented by its strong stability in whole blood
samples stored at 4"C without dilution. The loss of enzyme activity does not

exceed 7Yo even after twelve days at 4"C (fig. 1c). Conversely, a relevant GST

inactivation occurs during blood storage at -20"C or at 4"C after hemolysis.

Thus, the stability of the GST activity is likely linked to erythrocyte integrify
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while it is lost when GST is under dilute conditions. This behavior is consistent

with the observation that GSTPl-l under dilution, undergoes a remarkable

biphasic inactivation process due to a solvatation of the active site ( l9).
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Fig.-l : Glutathione transferase assay.

(a) Linearity of the automated assay procedure. Recombinant human GSTPI -

l activity was ineasured on the automated Modular P800 apparatus set at

340 rlm(37° C)。

(b)Recovery expe五 ments of GSTPl-l have been perfolllled using the

standard assay procedure on the automated Modular apparatus using

whole blood samples implemented by variable amounts of recombinant

GSTPI-I. The unit values of the endogenous GSTPI-I have been

subtracted in each sample.

(c) Stabiliry of e-GST in blood samples. Squares (4"C), circles (-20"C).
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Evslustion of e-GST Activity in Renal Foilure Patients
The aforementioned procedure was successfully employed to evaluate e-

GST activity in CKD patients under conservative therapy, in MHD patients and

in healthy subjects. Mean clinical features and laboratory findings of healthy

subjects, MHD patients and CKD patients under conservative therapy are

summarized in table 1. e- GST is highly enhanced in MHD patients, according

to previous studies (5, 6). However, in disagreement to a previous report (5), we

observed an increase of e-GST activity also in pre-dialysis patients, and this

seems to be related to CKD stage (table 1 and frg.2).

Table 1. Main clinical features and laboratory findings in 72 pre-dialysis

patients divided into four subgroups according to K-DOQI stage (stage I to IV)
CKD, 62 ESRD patients on MHD and 80 healthy subjects (control group).

Data are expressed as mean + SEM.

'GFR was calculated on the basis of MDRD equation.
6 only two HMD patients showed a residual renal function while 60 were totally

anuretic.

Control
Group

Stage  I

(CKD)

Stage II

(CKD)

Stage III

(CKD)

Stage IV

(CKD)

ESRD
on MHD

e―CST

(U/g Hb)
5。 8± 0.4 7.4■ 0.5 8± 1 9.5± 0.6 12± 1

10.2  土

0。 4

Hs‐CRP

(11lg/1)

1.2± 0。 7 3± 1 3.4± 0.4 4.0■ 0.8 7± 2 7■ 1

GFR

(m1/min)α
118± 2 109± 3 77± 2 42± 2 20± 1 < 4.7b

PINI 0.5■ 0。 1 0。 6± 0.3 1.0± 0。 6 0。 5± 0。 1 1。 3± 0.4 2± 1

alpha‐  l acid

glycoprotein

(g/1)

0。70   土

0.03

0.90  土

0.06

0。95  土

0.04

0。92   土

0.06

1.21  土

0.09

1.24  士

0.05

beta-2
microglobulin
(mg/l)

0。90   土

0。08

1.84  士

0.09
2.2± 0.1 5。 6圭 0.5 12± 1 37± 2

Mean Age
(years)

46。 1 45。 8 51.1 64。4 62.3 58.0
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Fig.-2 : e-GST activity in healthy ,iO.;..,i, pre-dialysis and dialysis patients. e-

GST activity is reported as U/g Hb. Healthy subjects: Control group; pre-

dialysis patients: CKD stage I to IV; dialysis patients: MHD patients.

The difference is statistically significant between healthy subjects and all
CKD patients (P < 0.0001 for groups I to IV and P < 0.0001 versus MHD
patients). Among pre-dialysis patients the difference is significant between
groups I and III (P:0.016), I and IV (P < 0.0001), II and IV (P:0.015) and III
and IV (P:0.04). e-GST activity is significantly higher in MHD patients than in
CKD patients of groups I and II, (P < 0.0001 and P : 0.016) and in healthy
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controls (P 0< 0.0001); surprisingly, it is significantly lower in MHD patients

than in CKD patients of group IV (P:0.034).

e-GST Activity Does not Correlate to Clinicul Inflammotion Markers

When e-GST activity was related to a few markers used to monitor the

progress and gravity of the renal disease, we invariably observed a parallel

increase (table 1). However, a more stringent statistical analysis demonstrated

the absence of any direct correlation between e-GST activity and conventional

markers of either acute phase (i.e. alpha-l acid glycoprotein) or chronic

inflammation (i.e. hs-CRP), or chronic inflammation/kidney disease (i.e. beta-2

microglobulin) and malnutritioninflammation (i.e. PINI) (table 1).

e-GST Activity Coruelutes to Plosma Hcy in MHD Putients

According to previous studies, almost all MHD patients display increased

levels of plasma Hcy (table 2). Interestingly, we found that either mean e-GST

activity and mean plasma Hcy were significantly increased in MHD patients

compared to controls (10.2 + 0.4 U/g Hb versus 5.8 + 0.4Ulg Hb, P < 0.0001;

52 + 4 pmol/l versus 13.6 + 0.8 pmol/l, P < 0.0001) (table 2). Furtheffnore, a

significant direct correlation was also found between plasma Hcy and e-GST

activity (r : 0.796), as represented in fig. 3. A possible direct interaction

between Hcy and e-GST has been checked. e-GST seems to be unable to use

Hcy as substrate as demonstrated by the absence of transferase activity using I

mM CDNB and 1 mM Hcy. On the other hand no detectable inhibition has been

found using up to 1 mM Hcy or Hcy thiolactone in the presence of the classical

GST substrates (lmM GSH and 1 mM CDNB) (not shown). Previous studies

have shown a significant relationship between uremic toxins (such as Beta-2

microglobulin) and residual renal function (20). This has also been established

for homocysteine (21). Therefore, residual renal function might be an important

confounder for the observed relation between e-GST and plasma homocysteine.

However, the multi-regression analysis that includes the residual GFR (assayed

on the basis of cystatine C and creatinine ) did not show any correlation between

e-GST activity and these markers (r2 :0.338 and 0.230 for cystatine C and for

creatinine respectively).
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Table-2: Mean e-GST activity and plasma Hcy in MHD patients versus controls

Data are expressed as mean t SEM. P < 0.05 is considered statistically
significant.

e-GST (U/g Hb)
Fig. -3: Correlation between plasma Hcy levels (pM) and e-GST activity (U/g
Hb).

In the previous study and before eGST activity was measured, eGST was
purified from a human RBCs by affinity chromatography on Sephadex G25.
This technique requires a long time and cause a loss of amount of enzyme
compared with the rapid and simple method used in our study. A simple
procedure to measure the activify of the e-GST on an automated
spectrophotometric apparatus has been optimized and employed to evaluate e-
GST activity in pre-dialysis patients under conseryative therapy and in MHD
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MHD patients Controls P value

e-GST activity (Ule
Hb)

10.2± 0.4 5。 8± 0.4 <0.0001
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o

J・ =θ.ア96

9o ,/

*l

14 16    18

◇／

′

ｏもぼ／／◇W'""oY os

，

一



"

Al-Mustansiriyah J. Sci /ヽol.22,No.5,2011

patients. The use of very small amounts of whole blood that avoids the time-

consuming erythrocyte isolation represents a certain improvement over the usual

procedures. This simplification is possible because the presence of extra-

erythrocyte GST in the blood is always negligible, and broken erythrocyte

membranes in the assay mixture do not perturb the spectrophotometric

measurements. The simplified assay requires only 20 pl of whole blood which

can be collected after a non-invasive pinprick. Furthernore, e-GST activity does

not change appreciably during prolonged storage of the blood samples (4-6 days

at 4"C) (see fig. 1a, and b). Overall, this procedure, validated by classical

recovery experiments, as well as by low intra-day and inter-day variations could

be of interest for routinely controls to test the efficiency of therapeutic

procedures on patients with CDK. Actually, our results confirm previous reports

of an enhanced e-GST activity in MHD patients (4,5); conversely, in opposition

to previous reports (4), in CKD patients under conservative therapy we observed

for the first time a significant and progressive increase of e-GST activity that in

likely related to the K-DOQI stage (fi5. 2 and table 1). Interestingly, we also

found a significantly higher activity of e-GST in pre-dialysis patients of K-

DOQI stage IV compared to MHD patient. This finding is possibly explained by

considering that GST expression reflects the abundance of circulating uremic

toxins and that the hemodialytic procedure likely lowers the level of these toxic

compounds. Both e-GST and inflammation/malnutrition markers are all

significantly increased in CKD and MHD patients compared to controls (table

l). However, we did not find any significant correlation between the increased

level of e-GST and all these markers. This finding is not surprising. In fact not

all toxins ignite chronic or acute inflammation and GSTs are enzymes able to

sweep or inactivate a lot of toxic compounds irrespectively of their

inflammatory action. In this line the level of e-GST may fulfill a snapshot of the

amount of circulating toxins complementary to the classical markers used to test

the severiry of chronic inflammation, malnutrition and kidney dysfunction. The

correlation between the increased level of e-GST and plasmatic Hcy

concentration in MHD patients is of particular interest. Plasma

hyperhomocysteinemia is considered a cardiovascular risk factor and it is often

associated to renal failure (11). The autoxidation of this sulfur-containing amino

acid produces hydrogen peroxide. Moreover, high levels of Hcy reduces the

t03
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bioavailability of nitric oxide forming S-nitrosohomocysteine and inhibiting
NOS. Thus, it has been proposed that high homocysteine levels are deleterious

leading to endothelial dysfunctions and oxidative stress (12). In this view,

homocysteine may represent the active biochemical factor that triggers these

metabolic dysfunctions. However, a very different scenario is possible where

Hcy is not the cause but the consequence of toxic dysmetabolisms, so Hcy could

be only a marker of blood toxicity. Indeed, no effect on mortality and vascular

diseases had been found in MHD patients by lowering their homocysteine level

with folic acid (22). Actually, a paradoxical reverse relationship has been

reported between Hcy and mortality in non-treated patients (23). The correlation

found in the present study between hyperhomocysteinemia and e-GST supports

the proposal that high levels of Hcy may be merely the consequence of high

circulating toxins. In fact, increased levels of e-GST are certainly the effect (and

not the cause) of an increased cell toxici$. In addition, our observation that the

increase of e-GST in CKD patients does not correlate to inflammatory markers

parallels a similar observation found for Hcy (23). The absence of any

significant correlation between e-GST and cystatine C or creatinine means that

the residual renal activity has no or little effect on the e-GST expression. No
causative relation can be supposed for e-GST expression and plasmatic Hcy

levels. It is well known that GST may bind to its active site hundred different
toxic compounds but up today nobody of them is known to interact with the Hcy
metabolism. In addition, we can leave out the possibility that Hcy itself or Hcy

thiolactone may interact directly with e-GST because no detectable transferase

activity is present using I mM Hcy as substrate nor relevant inhibition is caused

by I mM Hcy or Hcy thiolactone. The possible oxidative interaction of Hcy with
the essential sulflrydryl group of e-GST (Cysa7) would be signaled by an

inverse relation between Hcy concentration and GST activify, given that any

chemical modification of this residue strongly inhibits the transferase activity

Q\. ln conclusion, the present findings suggest that e-GST level could be a
marker for toxin exposition and its determination may fulfill a useful probe to
assess the efficiency of dialytic procedures. The e-GST assay may substitute or
be complementary to the standard time consuming and expensive Hcy assay.
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ABSTRACT
This work Involves a number synthesis of derivatives from -2-(4-

bromo phenyl) -4H-1,3-benzodioxin -4- One (l) ,from the reaction of
compound(1) with hydrazine hydrate we got N-amino-2-(4-bromo phenyl)

-4}J-1,3-benzodioxin -4- 0ne(2) derivative and from the reaction of the

Latest compound with chloro acetyl chloride in presence of strong base we

got (N-acetyl chloride -2(4- bromo phenyl ) -4H- 1,3- dioxin -4- one (3) ,

and from the reaction of derivative(3) with thiourea we got Isothiourea

derivative (4) treatment with some carbonyl compounds to give derivatives

(5-8). We got The derivative (9) from the reaction of derivative(3) with
hydrazine which then reacted with suitable Aromatic Aldehydes to
produced new derivatives of Schiff bases (10-13). The compounds (14,15)

were synthesized from the reaction of derivative (3) with (uracil ,Gundine)
in presence of potassium carbonate as base.
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INTRODUCTION

The present work is conjugation with our ongoing programme on the

utilizing of readily obtainable starting materials for the synthesis of hetero

cyclic systems (l-3). The most important features in (4H-1,3-Benzodioxin-

4-one) chemistry is their use us key starting materials for synthesizing new

derivatives. The reactivity of (4H-1,3-Benzodioxnones) synthesizing from

them new heterocyclic systems, potentially with the biological activig @-
7). This paper reports the synthesis of (2-(4- bromophenyl) -4H-1,3-

benzodioxin -4- one) via the reaction of salicylic acid and 4-

bromobenzaldehyde in presence of acetic acid as a solvent & Aluminum
chloride as a catalyst and the salicylic acid is widely used in organic

synthesis and function as a plant hormone it is derived from the metabolism

of salicin.

MATERIALS AND METHODS
Melting points were determined in open capillary tubs on a

Gallenkamp melting point apparatus and are uncorrected. The IR spectra

(KBr disc were recorded with shimadzu -2N, FTIR-8400S.) UV spectra

were recorded on Varian, uv-vis spectrophotometer using absolute ethanol

as solvent. The "H-NMR spectra were recorded in Bruker
spectrophotometer model ultra shield 300 }r4HZ in DMSO -d6 solution
with TMS as internal standard.

Synthesis of 2 -(4-bromo phenyl)-H- 1,3-benzodioxin-4-one (1 ) ( 8 )
A mixture of salicylic acid (0.025 mole),4-bromobenzaldyehyde

(0.05 mole) and aluminum chloride (0.02 mole) in acetic acid (50 ml) was

stirred for 48 hrs at 25" waler (200 ml) was slowly added to the reaction
mixture which was then the precipitate formed was filtered off, and

recrystallized from ethanol to give compounds(1)physical properties

table(1),spectral data of uv& IR table (2).

Synthesis of 3-Amino-2-(4-bromo phenyl)-2,3-dihydro-4H-1,3-
benzoxazin-4-one (2) (9)

To a solution of compounds (1) (0.01 mole) in 50 ml of absolute

ethanol and hydrazine hydrate (0.03 mole) was added and the reaction
mixture was refluxed for 6hrs. then cooling ,the precipitate formed was

filtered off and recrystallized from ethanol to give compounds(2) physical
properties table(l), spectral data of uv& IR table (2).

一
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Synthesis of (3-N-amino Acetyl chloride -2-(4-bromo phenyl) -4H-1,3-

benzoxizn -4- One (3) (10)

To a stirring solution of compound (2)(0.01 mole) in dry benzene ,

triethyl amine (0.01 mole) was added and then (0.01 mole) of chloro acetyl

chloride was added dropwise , the reaction mixture was stirring at room

temperature for two hours and then the solution was left to cool to produce

white precipitate and then washed with sodium carbonate the (2%)

precipitate filtered and recrystallized from Ethanol physical properties

table( I ), spectral data of uv& IR table (2).

Synthesis of (N-acetyl thio urea -2-(4-bromophenyl )-4H-1,3- benzoxine

-4-one (4) (l l)
To a solution of compound (3) (0.01) rnole in absolute (50 ml) and

(0.01) potassium carbonate, Thiourea (0.01)mol was added, and then the

mixture was refluxed for (6hrs) and cooled to room temperature. The

precipitate was filtered and recrystalizalion from ethanol. physical

properties table( I ), spectral data of uv& IR table (2).

Synthesis of heterocyclic carbonyl isothio derivatives (5, 6, 7, andSXl2)

To a solution of compound (4) (0.01 mol) in (25)ml a solute Ethanol

Appropriate carbonyl compounds (0.01 mol) (Acetyl acetone), (p-

bromophenacyl diethyl malonate )&( Ethyl aceto acetate) was added to

produce compound (5,6,7,8) after that the solution mixture was refluxed

for (16 hr) the ppt was filterd & recrystalized from Ethanol physical

properties table(1), spectral data of uv& IR table (3).

Synthesis of (3-N-amino Acetyl hyrazied -2-(4- bromophenyl) 2-3'
dihydro -4H-1,3- benzoxiazin -4- one) (9)

To a stirring solution of compound (3) (0.01 mol) in (50m1) of a

bsolute ethanol , hydrazine hydrate (0.02 mol) was added and the reaction

mixture was refluxed for (12 hrs) and then the solution was left to cool, the

precipitate formed and recrystallized from ethanol give compound (9)

physical properties table(3) spectral data of uv& [R table (4).

Synthesis of Schiff bases (10-13) (13)

To a stirring solution of compound (9) (0.01)mole in absolute

ethanol (10 ml) appropriate aldehydes (0.01)mole was added, the mixture

a

^
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was refluxing for(6hrs) and cooled to room temperature . The precipitate

was filtered and recrystalized from Ethanol physical properties table(4).

spectral data of uv& IR table (5).

Synthesis of (N- (uracelo , Gundino) acetyl (2-4(bromo phenyl) -4H -1,

3-benzo dioxin -4- one (14, 15) (11)

To astirring solute of compound (3) (0.01 mole) in absolute Ethanol

(20 ml) (0.01) potassium carbonate (0.01mole) uracil (14) Guandin (15)

the mixture refluxed for (l2hr) then left to cool, the precipitate was filtered

and recrystalized from Ethanol physical properties table(3) spectral data

of uv& IR table (4).

RESULTS AND DISCUSSION
With the aim of expanding the synthetic potential of the target

compound (4H) 1,3- benzodioxinon , we have prepare new derivative

compounds starling with 2-(4-bromo phenyl)-4H-1,3' benzodioxin -4-one

(1) which were prepared from the reaction of salicylic acid with 4-

bromobenzaldehyde in the presence of (ALCL3 and CH3COOH)

(Table(1)) the formation of this compound was indicated by appearance in

their IR spectra of carbonyl group (C:O) at 1695cm-r combined with the

disappearance of (O-H) stretching bands at (3237)c--'. UV spectra of
compound ( I ) shown intense maxima at 259nm and 308nm which

belonged to rE---71* and n--fi* transition respectively, and the Amino

derivative compound (2), Table (1) that afforded from addition hydrazine

hydrate to compound (1). Which then the Latest compound (2) be good

choice to react with chloro acetyl chloride to give the (N-acetyl chloride)

derivative so that we have prepare new derivative compounds starting with

N-acetyl chloride -2(4-bromophenyl) -4H-1,3-benzodioxine -4- one )(3).
The information of this compound was indicated by appearance in their IR

spectra of the carbonyl group (C:O) at 1679 ..n -' and(C-Cl)at( 694 )t--'
combined with disappearance of the (-NH2) stretching bands. UV spectra

of compound (3) mostly showed intense maxima at 308nm and 222nrt

which belonged to n-+n* transition respectively. The reaction between

compound (3) and thio urea compound in presence of (K2CO3 -EtoH)
afforded the I so- thiourea- derivative (a) in good yield. The spectrum

showed the (N-H) stretching absorption near (3385-3263) cm-l and (C-S)‐
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at ( 1280) cm- I and disappearance of (C-CL) stretching band at (694) cm- I .

UV spectrum of compound (4) mostly showed intense maxima at 3lOnm

and 225nm which belonged to TE---->TI* and n+r* electronic transition

respectively. Reaction of the Iso thiourea derivative (4) with some organic

compounds that contain carbonyl group in their structure to yield new

hetero cyclic derivatives (5-8) and The information of them was indicated

by the presence in their IR spectra of (C:N) at (1626 -1629).--' .o*bined
with disappearance of NH2 &NH stretching band a(3 133,3430) cm- 1. UV
spectra of these derivatives showed intense maxima at 31Onm and 22lnm.
And from the reaction of the Acetyl chloride derivative compound (3) with
hydrazine hydrate in absolute Ethanol the (N- amino acetyl) derivative (9)

obtained in good yield. The information of this compound was indicated by

presence in their IR &UV spectra that show in table (3). Condensation of
compound (9) with aryl aldehydes in absolute Ethanol gave the Schiff
bases (10-13) that indicated by the presence in their IR spectra of
Azomethine (CH:N) stretching band at (1623- 1627) cm -' combined with
disappearance of NH2 stretching band. UV spectra showed mainly intense

maxima at 308nm and 2l0nm. The treatment of the Acetyl chloride

derivative (3) with the uracile and Gundine compound that contain second

Amine at their structure to yield new heterocyclic derivatives (14-15) and

the IR spectra of these compounds showed the disappearance of (C-CL)
stretching band at (694) cm- l. UV spectra of these derivatives showed

intense maxima at 309nm and 223nm due to n---n* and n-n* electronic

transitions respectively.
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Synthesis of New Compounds Derived From 2-(4-Bromophenyl)-4H-1,3-
Benzodioxin-4-one

Wafaa
Table -1 : physical properties of compounds (1-15)
Comp.

No.

M.P.CO Yicld

%
Purification

Solvent.

Molecular

Formula.

1 (79- 80) 58% Ethanol C14H903 Br
つ
乙 (220-222) 62% Ethallol C14 HH02 Br

3 (181-183) 540/0 Ethallol C16H1203N2Br Cl
4 (212-214) 74% Ethallol C17H1503N4S Br
5 (218) 660/0 Ethanol C20H1505N4S Br
6 (190) 810/0 Ethano C31H2303N4S Br
7 (202-204) 790/0 Ethano C22H1903N4S Br
8 (143-145) 44% Ethano C23H2103N4S Br
9 (206--208) 860/0 Ethano C16H1503N4Br
10 (171-173) 770/0 Ethano C23H1803N4Br Cl

(162-164) 830/0 Ethano C25H2403N5Br
つ
乙 (187-189) 690/0 Ethano C23H1805N5Br
う
Ｄ (153-155) 63% Ethano C23H1904N4Br
14 (286--288) 710/0 Ethano C20H1504N4Br
15 (227-229) 52% Ethancr C17H1903N5Br

ワ

"

Table -2: spectral data of compounds (1-4)
Comp.
No.

UV λ max

(Ethanol)

IR Cm

l 308,259,

208

(C¨II)ar 3082,(C=0)1695,(C=C)ar 1585,

(C¨ O)1201,(C¨Br)758.

つ
４

309,220

o(―H)3358,3282,(C―H)ar 3039,(C=0)1687,

(C=C)ar 1591,(C―〇)1219,(C― Br)723.

3
308,222

(C―H)ar 3041,(N―H)3188,(C=C)1589,

(C―Br)791,(C―CL)694.

4 310,225
(C¨H)ar 3037,(C― H)a12941,o― H)3430,3133,(C― S)1280,

(C=N)1626,(C― Br)751.

‐
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Table- 3: spectral data of compounds (5-8) ^

^

Comp.
No.

UV λ max

(Ethanol

IR cm~1

5 310,224

(C―H)ar 3100,(C―H)al.2941,(C― S)1294,(C=N)1624,

(C=O)1652,oヾ ―H)3286

6 310,221

(C―H)ar 3068,(C― H)al.2941,(C=N)1626,(C― S)1283

(C=C)1622,(N― H)3410

7 309,224 (C―H)ar 3074,(C― H)al.2941,(C=N)1627(C― S)1280,

8

307,229 (C―H)ar 3063,(C― H)al.2923,(C― CH3)al.2966,

(C=N)1629,(C― S)1282

Table -4: spectral tlata of compounds (9, 14, and l5)
Comp.
No.

UV IR cm~:

9 310,225 oヾ―H)3414,3360,(C― H)ar 3047,(C―H)al.2915

(C=N)1627,(C=0)1663,(C― Br)715

14 309,223 oヾ Ḧ)3401,(C―H)ar 3095,(C― H)al.2941,(C=N)1626,

(C=C)1651
15 310,224 (C-H) ar 3097, (C-H) al.2939, (N-H) 3400,3220, (C:N) 1624

Table -5: spectral data of compounds (10-I3)
Comp.
No.

UV IIi. cm-'

10 310,210 (C-H)ar 3047, (C-H) a1.2939, (N-H) 3452, (C-CL) 623.

385,320

311,224

(C-H)ar 3046, (C-H)al. 2922,2860, (C:N) 3398.

つ
４ 309,221

(C―H)ar 3041,(C―H)al.2925,(C=N)1623,oヾ―H)3402

(―N02)1466。

う
Ｄ 308,227

(C―H)ar3041,(C― H)al.2921,oヾ―H)3411,(C=N)1627,

(O―H)3461.
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S1'nthesis of New Compounds Derived From 2-(4-Bromophenyl)-4H-113-
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Wafaa
Table -6: chemical shifts in HNMR Spectra of The main compound in

this research.
Comp.
No.

Chemical
shift (S),ppm

Type of signal No.   of
protons

Remarks

l

7.6… 8.7

7.2

Multiplit

singlct

Ｈ

　

　

Ｈ

８

　

　

　

１

due to aromatic protons

due to(O-CH-O) proton

2

7.2‐ 8.0

7.0

4.4

multiplit

singlate

singlet

Ｈ

　

　

Ｈ

Ｈ

８

　

　

　

１

　

２

due to aromatic protons

due to (O-CH-N)

due to (N-H)proton

う
Ｄ

7.6‐ 8.2

4.1-4.3

4.6-4.8

multiplit

duplet

duplet

Ｈ

　

　

Ｈ

Ｈ

８

　

　

　

２

　

２

due to aromatic protons

due to (N-H)proton

due to (C-H) aliphatic proton

9

7.4-7.9

4.3

rllultiplit

singlct

Ｈ

　

　

Ｈ

Ｑ
υ
　

　

　

う
４

due to aromatic protons

due to (N-H)proton

う
４

7.7‐7.9

4.8-4.9

multiplit

singlet

12H

lH

due to aromatic protons

due to Qll-H)proton
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2,2-diamino-bis- 1,3,4-thiadiazole-5-disulfide ,, '! Jl -u^-Lsl i
2-amino-5-mercapto-1,3,4-thiadiazole u-.,b1^ J+Jl ,Fitll ,,,(JJl ;rmethane

i +la;S]* -J_urplSl y , iJ"'("'ll dj).c.tii aJ.-b+ 
"J"*ill 

. tJr r'F -t*'=r i
4$!t^ al-b+ elrs. _.2"J1 orA gs+i,.i ir ar-.SJ,!Jb L*&yb iJ"r,,iJl WLs. ]., -y.:sl
a+lii+ t,ljr.ll WS c*- a^ J":lj'll dirJl ilrJJb irs*idl re1s +.-i,Yb ']rn-ll a,..iYl

.4j1-.,j$l k"-!rr ,r;q e"tsi Jl .!Lrj -rJl q'JlFl ,JiilJl

ABSTRACT
In this work, 2-amino-5-mercapto-1,3,4-thiadiazole(1) was prepared

from thio semicarbized and (CS2) in the presence of anhydrous (NazCO:).

The compound (2)12,2-diamino-bis-1,3,4-thiadiazole-5-disulfide methane]

was prepared from reaction compound (1) with dibromomethane and then

convert into Schiff base (3) by refluxing compound with (p-hydroxy

benzaldhyde, treatment of the Schiff bases (3) with formaldehyde in the

presence of NaOH afforded the corresponding mthylolic phenolic resin (4)

which upon treating with methanol or butanol in the presence of Conc-HzSO+

gave etheric resins (5-7) respectively.

The epoxy resins (8) were prepared from the corresponding etheric resins and

eipychlorohydrine in the presence of NaOH. Finally Reaction of epoxy resins

(8) with morpholine leads to ring open giving resin with unstitched ring (9).

INTRODUCTION
Various derivatives of 1,3,4-thiadiazole have been shown

antitubercular, bactericidal, fungicidal [1] and anti-inflammatory activities [-
2], Schiff bases have also been widely reported to be biological versatile

compound having antifungal and plant growth regulating activates have been

´
〕

ウ
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reported[3] the synthesis of some

thiadiozole moiety was covered

field[a].

MATERIALS AND METHODS
Melting point was determined in (Gallen Kamp) apparatus and

uncorrected. The (FT-IR) spectra of the compound were recorded on

(SHIMADZU) FT-IR, 8300(4000-666) .--' sp".trometer as KBr-Disc, UV

spectra were performed on (Cory/VARIAN) spectrophotometer in (190-

900)nm using absolute ethanol as solvent, elemental analysis (C.H.N) were

performed in SYRIAN ARAB REPUBLIC/ ATOMIC ENERGY

COMMISSION (AECS), thermal gravimetric analysis (TGA) was performed

in center of consulation/ University of Jordon.

Prepa ration of 2-a m i no-5- m erca p to-[,3,4-th iad iazo le ( I )
This compound was prepared according to the method in the literature

( l0) m.p 232 -2340 C (lit.m.p ,,230-232oC).

Preparation of
methane(2)(6)

2,Z-diamino-bis-1J,4-thiadiazole -5-disulfide

Amixture of compound ( I ) (0.01 mol) with (0.04 mol)

dibromomethane in ( 1 5ml) ethanolic.

Sodium hydroxide was refluxed until evolution of HzS ceased (6h). The solid

was filtered off and recrystallized from ethanol.

Preparation of 4-((E)-tl5-({15-tl(IE)-(a-hydroxyphenyl) methylenel

amino)-1,3,4-thiadiazol-2-xl) thiomethyl) thio) 1"3,4-thia diozol-Z-YLl,
mine) methyl) phenol (3)

A mixture of compound (2) (0.007mo1e) and p-hydroxy benzaldehyde

(0.014mo1) in absolute ethanol was refluxed for Sh. The solid formed was

recrystallized from ethanol.

Preparation of 4 ((N)-(15-l(5-((N)-3,5-bis-(hydroxymethyl)-4-hydraxy
benrylidene amino)-1,3,4-thiod iazal-2-Y L-th io) methyl-m io)- 13,4-
thiodiazol -2-YLl, mino)methyl)-2,6-bis(hydroxyl methyl)phenol(4) (7,8)

To a mixture of an appropriate Schiff base (0.003mo1e) and

formaldehyde solution (37-41)% (0.004mo1e) in tetra hydrofuean (50m1),

ethanolic sodium hydroxide solution (10%) was added portion wise to keep

Resins

Redha, Mahmood and Eman

heterocyclic compounds containing 1,3,4-

a wide area of applications in industry

a
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the PH of the reaction mixture (9-10) then heated the mixture in oil bath (50-

600C) for 3h. The reaction mixture was cooled (5-10)0C and neutralized with

alcoholic phosphoric acid (10%), then filtered and dried. The excess solvents

were distilled off and the residue recryslallized from appropriate solvent

(Tablel).
Preparation of Etheric Resins (5-7) (9)

Generul Procedure
To mixed an appropriate alcohol (CH3OH or C4HeOH or Allylalcohol)

(0.8mol) with concentration H2SO4 (0.4mol) was added gently in about th,
then the temperature was increased gradually to the boiling point of the

alcohol used. The mixture was kept at boiling alcohol for 24h then

neutralized the cooled mixture using solid sodium hydroxide-the resin formed

was extracted using CHCI3, then dried and evaporated under vacuum, the

residue was recrystallized from CHCI3.

Preparation of Epoxy Resins (8) (8)

General Procedure
To amixture of an appropriate methyblic phenolic (5) (0.01mol) or

etheric resin (0.12 mol) and eipychlorohydrine to 500C for l5min.was added

gently sodium hydroxide (0.l4mol) in two portions to keep the temperature

below 650C. The stirring was continued for 2hs after first addition the

aqueous layer was separated from the organic layer, then the second portion

of NaOH added and stirred for th and left the mixture at the same

temperature for 50min, and also the aqueous was separated. The organic layer

were dried and excess of eipychlorohydrim and solvent distilled off under

reduced pressure. The formed resins were purified by dissolving it in THF

then filterazation and evaporation of excess solvent at 500C (Tablel).

Preparation of Resins with Unstitched Ring (9)

A mixture of an appropriate epoxy resin (9) (0.07mo1) in cooled

methanol (30m1) and morpholine (0.015mo1) was heated in oil bath (100-125)
0C for continues 72h. After cooling, the solvent was evaporated and the

residue recrystallized from methanol.

‐
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Resins
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Table -1: Some Physical Properties of Compounds (l-9).
Comp.
No.

Molecular
formula

Yield% Colour Purification
soh'ent

M.P. OC

1 C2H3N352 58 Ye1low Ethanol 230-232
つ

一 C5H6N6S4 75 Yellow Ethanol 272.274

3 CleHlaN6SrOz 65 Red Ethanol 164-166

4 C23H22N6S+Oo 65 Red THF OilY

5 CzzH:oNoS+Oo 45 Red THF OilY

6 C:qHsoNoS+Oo 40 Brown cHC13 OilY

7 C35H3sN6SrOo 45 Brown cHcll OilY

8 C33H36N6S+Oa 45 Brown THF OilY

9 CalH56NsSrOro 42 Brown methanol OilY

THF : Tetrahydrofuran

RESULTS AND DISCUSSION
In this study summarized the performed reaction 2,2- diaminobis-

1,3,4- thiadiazole-5-disulfide methane which was prepared by condenstion
of 2-amino-5- mercapte-1,3,4-thiadiazole with di Bromo methan (2). The FT-

IR spectrum showed the stretching bands for (NH2) at (3407-3255) cm-r and

bending vibration of (C-S-C) at (617)cm-r combined with disappearance of
(SH) bands at (2619) .--'. UV spectrum in a maximum absorption at

(335)nm, (295)nm for n-+n, n-)n* (10) respectively, another hand (C.H.N)

analysi s (found) l%H2. I s (2.28) %C2l . 5 8(2 I .6 8)6%N 30.22(30.9 8 )l table (3 ).

Reaction between (2) and P-hydroxy benzaldehyde gave Schiff base (3)

which indicated in FT-IR spectrum stretching band of (OH) near (3295-

3279)cm-r and phenolic (C-O) at (1265,1212) cffi-r, Aromatic (C:C) at

(1581,1512) cm-' and (C:N) absorption bands at (1607,1597) cm-r at

(1265,1212) cffi-r, Aromatic (C:C) at (1581-1512)cm-r combined with

disappearance (NHz) bands at (3407-3255). Also UV spectrum showed

transitions at (365) nm and (305) nm for n-+n*(10).
Also derivatives methylolic resin (4) prepared From reaction Schiff base (3)

with for maldehyde and indicated in FT-IR spectrum of abroad peak for
methylolic group at (3433-3221)cm-t combined with stronge stretching bands

at (2924-2985) cm-' for aliphatic (CHz). UV spectrum showed absorption at

(345)nm and (288)nm due to n-+n*,n+ir*(l l) transition, (C.H.N) analysis
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for (a) found l%H3 .63 (3 .89),ohc45 .5 5 (45 .69),%N 1 3 . 8 6( 1 3 .98)l table (3 ) and

study thermal stability in fig.(1)(table 4).

Compound (4) similarly reacts with (methanol, butanol or

Allylalcohol) afforded esthetic resins (5-7) which indicated in FT-IR
spectrum of stronge bending vibration for (C-O-C) at (l107-1058)cm-r.

Compounds (5) reacted with eipy chlorohydrine afforded epoxy resins

(8) in its FT-IR spectrum of peak is more sharp bands at (3414-3120) cm'l

combined with obtained oxirane absorption bands at (972-952)cm-1, W
spectrum at (392, 3 l0) nm for n->n* ,at (235)nm for n-)n* transition and

study thermal stability in fig (2) andtable(4).

Compound (8) reacted with morpholine afforded resins (9) with
unstitched ring, the FT-IR spectrum display absorption bands of oxirane in
(972-952) .rn-' combined with increasing braading bands of (01a) near

(3387-3143) cm-' and bending absorption of (C-O-C) at (1033-1111) .--'.
Also UV spectrum at (365) nm for n-+ru*(rr) and at (284) nm for x-)x*
transition another hand (found) (C-H-N) analysis l%H 5.91 $-al)%c
51.90(52.60),%N 11.81 (11.99)l in table (3) and study thermal stability in fig
(3) and table (4).(2)

Table -2: spectral data for compounds (1-10)

flⅢp・

NO「 |

UVI■

(EllIII)

Characteristi●
|‐■■dS of(FT,IR)||ICtra cⅢ I111.(率■‐10iSC。 )

λmax

nm

Σmax X 10‐
3 L.mol~
lcnl‐ 1

つNH2,OH DcHz υc・ N υctl IC'th‐lrS

1 310

290

1.90

2.00

3390

3275

1606

1597

ONu :3t24

DsH =zorg

uc-s =oor-zoo

Dc-N =r3or-r:zo
つ
乙 335

295

1.35

1.75

3407

3317

3255

2940

2927

1627

1604

ONH (lz+2,:tog)

3 365

305

0.931

1.429

3295

3274

1622

1597

1580

1512

υcH out ofplane(837)

υcH arom(3024)

υC‐0(1265)

4 345

288

1.032

1.24

3433

3221

3170

2924

2985

2854

1630

1597

1522

1512

Dc-o(rzos)

5 314

202

0.866

1.401

3462

3180

2962

2945

1642

1622

1535

1522

υc_0_c(1056)

υC-0(1209)
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6 216

205

202

0.817

1.248

1.238

3360

3166

2989

2946

2916

1612

1610

1548

1538

Dc-o-c(rooz, rogg)

uc-o( r zls, rzzo)

7 338

295

1.003

1.395

3433

3170

2924

2915

632

620

1550

1538

uc-o{(n07. lo58)

Dc-o(rzrs.rzga)

8 392

310

235

1.420

2.500

3.10

3414

3390

3120

2958

2931

600

577

1512

1518

υ
Rブ
(972,952)

0

9 365

284

1.421

2.725

3387

3143

2931

2850

1635

1604

1540

1535

υcく)_c(llH,1033)

Synthesis and Characterization of Hetero Cyclic Based on 1"3,4 -Thiadiazole and It's

Resins

Redha, Mahmood and Eman

Table-3:Some Elemental Analysis(C.HoN)of Compound(2,4,9)

Comp.
No.

C.HoN Analvsis O/O Calculated

(Found)
%H %C %N

つ

“ 2.15

(2.28)

21.58

(2168)

30.22

(30.98)

4 3.63

(3.89)

45.55

(45。 69)

13.86

(13.98)

9 5。 91

(6.41)

51.90

(52.60)

H。 8

(11.99)

Table -4: The Curing Temperature of Some Phenolic and Epoxy Shiff
Bases Resins

Resi

ns

Primary
degradati
on

Fina‖y

degradati

On

0/050

degradati

on weight

Lirnet
degradati
on degree

Average
degradati
on

o/ocha

r.
conta

nt
4 190 525 370 325 0。96 79。44

9 180 750 612 325 0.069 61.63
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Leptin and Related Biochemical Parameters in Obese Osteoarthritis

Eman, Suad and Mohammed

ABSTRACT
Osteoarthritis (OA) is a joint disorder characterized by progressive

deterioration of articular cartilage.

Obesity (OB) is one of many factors that participate in developing OA.

Most obese (ob) subjects have high leptin (L) level suggesting "leptin

resistance" as a mechanism of OB in this condition.

Other biochemical parameter in addition to L are lipid profile (LP)

including cholesterol (C), triglycerides(TG), lipoprotein(Lp) such as high

&low density lipoproteins (HDL,LDL) that play an important role in OB.

In this study eighty individuals were selected, divided into four groups

twenty in each group.The age ranged from (45 to 55) years with mean

value * standard mean of error(52.34+2.12).

Group (A): OB+ OA.

Group (B): OB.

Group (C): OA.

Group (D): Neither OB nor OA as control (c).

This study shows an elevation in L, LP except HDL semm level in obese

osteoarthritis (OOA) whose their body mass index (BMI) more than (30)

measured by weiglht in kilograms per height square meters (Kg/m2).

INTRODUCTION
Obesity is a growing health problem regarded as a pandemic with

potentially disastrous consequences for human. In 2006 about one quarter

in UK were obese; their body mass index > 30 Kg/m2 compared with 7Yo

in 1980 &16% in 1995 (l)
Obesity is a state of excess adipose tissue mass & white adipose tissue,

has been viewed as a passive depository of energy and as a protective

mechanism for heat loss (2).

Adipocytes are able to produce & secrete a wide number of molecules

including classical cytokines such as interleukin-one & six (IL- 1 &. IL-
6), tumor necrosis factor - alpha (TNF-a ) in addition to noval factors

adiponectin, resistin, visfatin, vaspin &Leptin ,all called adipokins(3,4,5).

Leptin is a peptide in nature, its molecular weight 16 KDa encoded by

obese gene & mainly produced by adipocytes and to a lesser extent other

organs (6,7).
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Leptin expression is prevalently regulated by food intake, hormones and

cytokines (8), also its level is directly correlated with insulin and

negatively with glucocorticoides (9' 10).

The effect of Leptin on body weight are mediated through hypothalamic

center that control feeding behavior and hunger, body temperature and

energy expenditure (8) In essence Leptin provides the body with an index

of nutritional status ( I I ) Cholesterol(C), triglycerides(TG) blood levels

are corelated positively with obesity( l2)although obesity represents a

strongest modifiable risk factor for osteoarthritis. Osteoarthritis (OA) is a
condition characterized by a series of inflammatory processes start as

synovitis which is common as an early and late face (8, l0).
Clinically OA is a disorder of diarthroidal joints leads to pain and
functional limitation (8).

Radiography shows the presence of osteophytes and joint space

narrawing, while histopathologic feature shows alteration in cartilage
integrity, progressive loss of articular cartilage( I 0).

The aim of this study was ro find out if there is any relation
between Leptin and some Biomediacl parameteres in the blood of Obese
patients and the effect of the changes in the levels of these parameters
on the joints which may lead to the development of osteoarthritis and to
find out if the Leptin is the link between Obesity and Osteoarthritis.

MATERIALS AND METHODS
In this study eighty individuals were selected, divided into four

groups twenty in each one (25%o).The age ranged from (45 to 55) years
with mean value * standard mean of error(52.34*2.12).
Group (A): OB+ OA.
Group (B): OB.

Group (C): OA.
Group (D): Neither OB nor OA as control (c).

osteoarthritis is diagnosed by Dr. Mohammed Al-osami a

Rheumatologist in Medical City, Baghdad Teaching Hospital according
to the American College of Rheumatology(AcR) (13).

Blood samples assessed in Central Public Health Laboratory in
Immunological &Clinical Biochemistry Departments by using kits from
SPINREACT - CC to determine TG, C, HDL& LDL calorimetrically
while Leptin was analyzed by Enzyme Linked Immune Sorbent Assay

130



‐

Leptin and Related Biochemical Parameters in Obese Osteoarthritis

Eman, Suad and Mohammed

(ELISA). Body Mass Index represents the ratio of the weight of
individual in Kilogram (Kg) to the height in square meters 1m2; 1t+;.
Statistical Analysis
The data was analysed on computer statistical program SPSS version 10.

The mean + SD was also computed for comparison of the results. The

comparsion of mean between the groups was tested by student's t test.

Results were considered statistically significant if P value is less than

0.05,0.02,0.01.

RESULTS AND DISCUSSION
After collection and categorization of data taken for 60 patients who were

divided into 3 groups as mentioned above and 20 control persons who

mentioned as group D. Statistical analysis was done to find out the

relation of Leptin with BMI and other blood parameters (TG, Cholesterol,

HDL, LDL) for each group, the results revealed the following:

l- Regarding Leptin with BMI:
. There is a significant positive correlation between Leptin and BMI

in group A, when mean level of Leptin (20.12+1.a5) Pg/ml, BMI
(37 .89+2.34)and P<0. 05

. There is a significant negative correlation in group B, between

Leptin and BMI when mean of Leptin levels (12-14+1.26) Vglml,
BMI (22.72+1.02) and P<0.05.

. There is no significant correlation in group C and D between the

Leptin and BMI when means of Leptin level {(15.72+1.89),
(6.44+098)) t-rgl-l and BMI (34.66+1.75),(22.84+2-31) -

2- Regarding Leptin with TG:

o There is no significant correlation in group A, B, and D between

Leptin and TG, Leptin Level means{(20.12+1.45), (12.14+1.26),

(6.44+098))pglml and TG {(150.28+4.22), (133.05+6.19),

(120.1+3.25))meldl .

o There is positive significant correlation in group C between Leptin

and TG, Leptin level means (15.72+1.89) Vglml, TG

(148.21+7 .25)mg/dl and P<0.1.

3- Regarding Leptin with Cholesterol:

o There is positive significant correlation in group A, B, between

Leptin and C when Leptin Level means {(20.12+l-45),
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(12.14± 1.26)}μ3/ml,C{(218。 93± 9。22),(196.4± 5。29)}mg/dl and

P<0。 1.

・  
′
rhere is no signiflcant correlation in group C and D between the

two mentioned parameters Leptin level mean{(15。 72± 1.89),

(6.44± 0。98)}  μg/ml,  C  levels  mean{(201.12± 8。 97),

(183.02± 7.16)}mg/dl.

4-Regarding Leptin with HDL:

● There is no signiflcant correlation in group A, and D between

Leptin and IIDL, when mean level of Leptin {(20.12± 1.45),

(6.44± 0。98)}μg/ml and mean of IIDL level{(32.78± 1.59),

(48.98± 3.53)}mg/dl.

● There is a signiflcant positive correlation in group B Leptin level

mean(12.14± 1.26)μ g/mland HDL level mean(41.19± 2.88)mg/dl     ミ

and,P<0.001.

● There is a signiflcant negative correlation in group C between

Leptin (15。 72± 1.89) μg/ml,  P<0.O  and  HDL  mean

(36.55± 2.11)mg/dl.

5-Regarding Leptin with LDL:

●  There is a signiflcant positive correlation bet、 veen Leptin and LDL

in group A,mean of Leptin(20。 12± 1.45)μ g/ml,LDL mean level

(150.78±7.11)mg/dl,and P<0.05,and gЮ up B when mean Leptin

(12.14± 1。26)μg/ml,LDL(125。27± 8。 91)mg/dl and P<0.02.

●  There is no signiflcant correlation between Leptin and LDL in

group C Leptin mean level(15。 72± 1.89)μg/ml  and LDL(     ヘ
149。 72±6.08)mg/dl and group D when mean level of Leptin

(6.44± 0。98)μg/mland LDL(110.21± 7.58)mg/dl。

Table-l showed the level ofmean+SI)fbr each parameter in each studied groups.
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Table -l: Levels of Mean +SD for each parameter in the four studied

groups
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These results are due to: obesity as well as related metabolic

diseases are the most common and detrimental illness associated with
chronic inflammatory response which characterized by abnormal

cytokines production, increase synthesis of acute phase reactant and

activation of inflammatory signaling pathway (15).The high Leptin level

explained "Leptin resistance" mechanism during OB in many

subject(16,17). Previous studies showed that numerous inflammation
stimuli modulate both Leptin gene expression and circulating Leptin level
(18, 19, 20), although Leptin suppresses expression of hypothalamus
neuropeptide Y, a potent appetite stimulating factor leading to increase

the expression of melanocyte stimulating hormone(MsH) that act through
melanocortin-4 receptor(Mc-4R) to decrease appetite(21), thus Leptin
activate series of downstream neural pathway that alter food seeking
behavior and metabolism(22).Modulation of Leptin level during acute
inflammatory stimuli suggest that this adipokin is participating in the
development of inflammatory processes such as oA(23,24). Leptin as

well as other adipokins is likely involved in the development of articular
cartilage degenerative inflammatory diseases (histopathology of oA) by
inducing interferon - gamma, interleukin - one level and nitric oxide
production via nitric oxide synthase type II in chondrocyte(25,26).
Normal chondrocyte synthesized Leptin in amount less than osteoarthritic
one, Leptin expression is increased in articular rat joint injected
exogenous Leptin which implies a positive feedback regulation (27).
Charles EB in 2004 correlates between OB as risk factor for OA through
studying mechanical processes versus metabolic one (28).
The decrement of HDL blood level in concomitant with increment of TG
is due to the metabolic interaction between these two lipids (29), as well
as the activation of TG synthesis rich Lp in liver latterly increase TG in
lipid particle alters their metabolism and as result the hydrolysis of TG
rich HDL particle enhanced leading to decline HDL level (30) on other
hand the LDL level is
increased. The relationship between OA, OB and BMI was determined by
others (31). From previous explanations that mentioned above show an
agreement with the results that obtained from this study.

So, we can conclude that obesity is considered to be one of the
greatest risk factors for osteoarthritis, a progressive musculoskeletal
disorder that is characterizedby loss ofjoint cartilage.
Leptin is a protein hormone that is produced by fat cells and responsible
for regulating appetite and metabolism. The amount of Leptin in the body
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increases as body fat increases with obese people having high

concentrations of the hormone circulating in their bodies. The results

indicate that Leptin may play an important role in pathophysiology of OA
and that Leptin and BMI were independently associated with lipid and

lipoprotein profiles.
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ABSTRACT
In this work ester compound [H2] has been prepared by reaction 1-

Nitroso-2-Naphthol with ethyl cr-bromo acetate , Then ester compound [H2]

reacted with hydrazine hydrate(98%) to gave hydrazide compound [H:] .The

treatment of hydrazide [H:] with some aldehydes or ketones gave

corresponding azo methen compound [H+-Hz] which converted to

compounds [Hs-He] or to [Hro-Hr1] when reacted with acetyl chloride or

with 2, -dinitrobenzoyl chloride respectively . on other side , the treatment
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of hydrazide [H3] with phenyl isothio cynate gave thiosemicarbazide

derivative [H12] which on dissolve in solution of sodium hydroxide(2N) then

neutralized with HCI gave traizole compound [H13] . The reaction of triazole

[H13] with suitable secondary arnines gave compounds [Hrr-Hru] . As well as

, the treatment of thiosemicarbazide [H12] with anhydrous ortho phosphoric

acid gave compound [H17] .ln addition the reaction of thio semicarbazide

[H12] with phynacyl bromide gave compound [Hrr].

INTRODUCTION
Naphthalene and its derivatives were used as insecticide ( l-2),

a pesticide for moth ball (l-2), deodorant blocks (l-3) and as skin
antiseptic( I -2).

In addition, Naphthalene and its derivatives were used as a precursor
for various dyestuffs , pigments, resins, rubber processing chemicals (4-5).
tanning agent (4-5) and as wetling agent that effecrively disperse colloidal
systems in aqueous media(5-6).

These observations promoted us to synthesize the title compounds as

possible biologically active agents.

MATERIALS AND METHODES
Melting points were recorded on Gallen-Kamp MFB-Melting, Infrared
spectra are obtained using a Shimadzu-2n, FTR-800 spectrophotometer as

KBr discs, and the UV. Spectra were performed on Varian, UV-Visible
spectrophotometer The 'H-NMR spectra recorded on Brucer 60MHz NMR
spectrometer (Jordan) with TMS as intemal solvent.

Synthesis of 2-oxo (o-ethyl acetate)-l-nitroso naphthalene IH2l (7-10)
To a stirring solution of compound[H1] (0.0lmole) and anhydrous

potassium carbonate (0.0lmole) in absolute ethanol (50m1) , o-bromo ethyl
acetate(0.0l mole) was added . The mixture was refluxed for (6hrs) and
cooled The precipitate was filtered and recrystallized from ethanol-water.
Table (1)
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Synthesis of 2-oxo[c-acetic acid hydrazide]-1-nitrosonaphthalene[H3]
(7-10)

To a stirring solution of compound[H2] (0.01mole) in absolute ethanol

(30m1) ,hydrazine hydrate(99%)(0.015mo1e) was added . The mixture was

refluxed for (ahrs) and cooled The precipitate was filtered and

recrystallized from ethanol. Table (l)

Synthesis of Schiff s base [H4-H?l (11)

To a stirring solution of compound [H:] (0.01mole) in absolute
ethanol (15m1) , appropriate aldehyde or ketone (0.01 mole) was added , the
mixture was refluxed for ( 4hrs ) and cooled to room temperature . the
precipitate was filtered and recrystallized from ethanol. Table (2)

Synthesis of 2-oxoIacetic acid-N-acetyl-N-(1-chloro-1-alkyl-1-aryl
methyl)hyd razidel - I -nitroso naphthalene [Hs-H sl(J2)

To a stirring solution of an appropriate Schiff bases [H+-
H5l(0.005mo1e) in dry benzene(15ml),acetyl chloride(0.005mo1e) in dry
benzene(10m1) was added dropwise,The mixture was refluxed for one hour,
after cooling, colored crystals were precipitate and recrystallized from
benzene. Table (3)

Synthesis of 2-oxo[acetic acid-N-(3,5-dinitrobenzoyl)-N-(l-chlorol-alkyl
-1-aryl methyl)hydrazidel-l-nitroso naphthalene [H16-Hrr | (12)

To a stirring solution of an appropriate schiff bases [Ho-Hz] (0.005
mole) in Dry benzene(l5ml) , 3,5-dinitrobenzoyl chloride (0.005mo1e) in
dry benzene (10 ml) was added dropwise,the mixture was refluxed for one
hour , after cooling, if the product was oily , The precipitate was filtered and
recrystallized from benzene. Table (4)

Synthesis of 2-oxo(acetic acid-N-phenylthiosemicarbazide)-1-nitroso
naphthalene [H12] (13-14)

To a suspension of [H3] (0.01 mole) in dry benzene (3o ml) , phenyl
iso thio cynate (0.012 mole) was added and the reaction mixture was

（
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refluxed for (5hr ). After cooling , the solid obtained was filtered off washed

with petroluim ether and recrystallized from ethanol/CHCh. Table ( I )

Synthesis of 2-methoxy(2'-mercapto- l'13',4'-triazol-S'-yl)- 1 -nitroso
naphthalene IH13] (13-l 4)

Compound [H,:] (0.01 mole ) was dissolved in NaOH (30m1 , 2N) and

heated on a water bath for (2hr) cooled and the reaction mixture filtered ,

and the filtrate neutralized with diluted HCI . the solid obtained was filtered

off and recrystallized from ethanol. Table (6)

Reaction 0f 2- oxymethyl (2'-me rcapto- l',3',4'-triazol-5'-yl)- l -nitroso

naphthalene with secondary amines [Hrr-Hrol (15-16)

To a stirring solution of compound [Hr:] (0.00 mole) in dry

dioxan(5ml) , a solution of suitable secondary amine (0.003 mole) in dry

dioxan (5ml) was added . The mixture was refluxed for (ahrs) .After cooling

the precipitate was filtered and recrystallized from methanol . Table (5)

Synthesis of 2-oxymethyl (2'-(N-phenylamino)-l',3',4'-thiadiazole-S'-yl)

-1-nitroso naphthalene [H17] (13-l 4)

The thiosemicarbazide [Hr2](0.0lmole) was added gradually with

stirring to anhydrous ortho phosphoric acid(20m1) at 120'C during (30min) .

The reaction mixture was heated with stirring at 120'C for another (30min)

,cooled poured onto crushed ice and the precipitate formed was filtered,

washed thoroughly with water, dried and recrystallized from Ethanol-Water.

Table(6)

Synthesis of 2-oxo Iacetic acid-N-(3"4'-diphenyl- 1 

"3'-oxazole-5'-ylhydrazidel [H1sl (17)

A mixture of [Hr3](0.0lmolel
ethanol (30m1) was refluxed for

ammonium hydroxide solution. The

with water . dried and recrystallized

solid. Table (l)

and phenacylbromide (0.0lmole) in

(6hr) .cooled and neutralized with

precipitate was filtered off , washed

from methanol giving [Hl7] as white
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Table-l: Physical properties of compounds [H2-H3,HrzrHrs ].

1
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Table-2: Physical properties of compounds[Ha-Hzl.

R-

〔3)ll;'OCH2-[|―

NIIN-1_… ………R

一
）

り

ICIⅢ II:
一Ｒ 一Ψ

一
０
●

●

一

一Ⅷ一％
‐P‐ul11■ catiO‐■‐Sol,011

Hっ ‐OC2H5 118 73 Ethanol-Water

H3 ―NHNHっ
ｐ

Ｏ
　
ｍ

２３
　
∞
ｄ

94 Ethanol

H12 ‐NHNHCSNHPH う
ん
０
４ 80 cthano1/CHC13

H18

抑
沿ph

ｐ

８
　
ｍ

２‐
　
∞

ｄ

う
４ Methanol

CO■ pl IR
R「
‐ ,M:R

ICll
IYi01‐ d.°/0 :Pllri‐ fII●til"IS01,lenf

H4 CH3 6 278 86 Ethanol

H5 CH3 254 92 Ethanol

H6 H 290 90 Ethanol

H7 H φ
OCH3

236 76 Ethanol

145



^

Preparation and Characterization of Some Nervl-Nitroso-2-Naphthol Derivatives

Redha. Nluhannad, Hiba and Emad

Table-3: Physical properties of compounds IHs-Hrl.
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Table-5:Physical properties ofcompoundsIH14~H161・
NO N― N

Table-6: Physical properties of compounds[HlrrHrz].
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RESULTS AND DISCUTION
The preparation of the titled compounds was carried out according to the

following scheme:-
No No

N――N

着スsヽ 1働
I\l

Ar N-C-Rtl
HiC-C Ct"il

o
I Hr Hrl

＼      「        A〉
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Scheme -l : preparation of the prpeared compounds
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Compound [H,] was alkylated with ethyl o- bromo acetate in the

presence of sodium bicarbonate to give ester derivative [H2],The IR.

Spectrum of compound [Hr] clearly showed the disappearance of the

hydroxide (OH) vibration band of the starting material [H1] at (3400 cm-r) ,

combined with the appearance of vibration band at ( 1720 cm-r) due to

carbonyl group (C:O), and at(I170 cm-r) due to (OC2H5) group as well as

appearance of (C-H) aliphatic bands at (2860-2940cm-t), U.V.spectra of
compounds[Hz] showed two intense maxima at (241.5-260.3nm) and (288-

327.4nm) which belonged to (n-ru*) and (n -ru*) transitions respectively.

table(7).

Then treatment of ester [H2] with hydrazine hydrate (99%) yielded

acid hydrazide [H:]. The IR. Spectrum of compounds [H:] showed the

appearance of characteristic vibration bands near (3320 and 3180 cm-'; du.
to the asymmetrical and symmetrical (N-H) stretching vibration , and at

(1665 cm-r) due to carbonyl group which appear at ( 1720 cm-t) in ester

[H2].U.V.spectra of compounds[H3] showed two intense maxima at (232.4-

212)nm) and (288.2-316nm) which belonged to (n-n*)and(zr -n*) transitions

respectively.table(7 ) .

The condensation of the hydrazide [H3] with aldehyde or ketone in

absolute ethanol gave the Schiff bases[Ha-H7] were indicated by the

presence in their I.R spectra of the azomethine (CH:N) stretching band at

(1620cm-r) combined with the disappearance of (NHr) stretching

bands.table(8). U.V.spectra of Schiff bases mostly showed two intense

maxima at (240.7-279.2nm) and (286.5'334.5nm) which belonged to (n-

r*)and(zr-n*) transitions respectively. table( 8 ).
Also treatment of the synthesized Schiff bases [H+-Hz] with acid

chloride gave [Hs-Hr1](schem 1) in which the two groups ( Cl and ArCO)

were introduced in the same steps of the reaction.This reaction was followed

by disappearance of absorption bands of (CH:N) in (1620cm-r) combined

with appearance vibration bands at (1710-1690cm-r) and (730cm'') caused

by (C:O) and (C-Cl) respectively.table( 9 ) . U.V.spectra of compounds [Hs-
Hrr] mostly showed two intense maxima at (241.3,278.2nrrt) and (286-

336nm) which belonged to (n-n*)and(n -n*) transitions respectively.table(9).

In addition of I.R and U.V. spectra the structure of compound [He] have

"

149
"



Preparation and Characterization of Some Nervl-Nitroso-2-Naphthol Derivatives

Redha, Muhannad, Hiba and Emad

been characterized and identified on the basis of rH-NMR spectrum (table

1l),The 'H-NMR spectrum of compound[He] show the following signals:

(S,3H) at 6(2.04ppm) that could be assigned to three protons of methyl
group (CH:).

(S,3H) at 5(2.3ppm) that could be assigned to three protons of another

methyl group of (COCH3).

(S,2H) at 6(4.8ppm) that could be assigned to two protons of methylene

group (CHz).

(S,lH) at 6(7ppm) that could be assigned to one proton of amide group(-

coNH).
(m,10H) at 6(7.4-8.3ppm) that could be assigned to ten protons of aromatic

rings.

As well as treatment the compound [H-r]with phenyl isothiocynate in

dry benzene to gave a compound [H'z]. IR.spectra showed the carbonyl

group(C:O)stretching band at l665cm-r, (N-H) stretching band at

31 80,3190cm-r , U.V.spectra showed intense maxima at(21 2.4-278.1nm) and

(281.3-296.6nm) belonged to n-n* and n-n* respectively.table(7).

The treatment of compound [Hrz] with a solution of NaOH (2N)gave

[Hr:] . I.R.spectra showed t'wo new bands in regions 2600 and 1590 cm-l

which belonged to (S-H) and (C:N) respectively.U.V. spectra of compound

[Hr:] showed intense maxima at (215-278.4rwt) and (288-295.6nm) due to
n-n* and n-zr* respectively.table( 7 ). In addition of I.R and U.V. spectra

the structure of compound [Hr:] have been characterized and identified on

the basis of 'H-NMR spectrum ( table l0 ),The 'H-NMR spectrum of
compound[Hr:] show the following signals: The 'H-NMR spectrum of
compound[Hrs] show the following signals:

(S,1H) at 5(4.02ppm) that could be assigned to proton of thiol group (SH).
(S,lH) at 6(5.6ppm) that could be assigned to two protons of methylene
group of (CH2).

(m,llH) at 6(7.2-7.9ppm) that could be assigned to eleven protons of
aromatic rings.

On other hands the reaction of [H13] with different secondary amines in dry
dioxan gave compounds [H1a-H16], IR.spectra showed the(C-N) group

stretching band at (1150-1l75cm'r), and clearly showed the presence of
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(CHz) absorption bands at 2980cm-r for asymmetrical and at 2870 for
symmetrical stretching band , U.V.spectra showed intense maxima at (215-

234nm) and (286.2-308nm) belonged to n-n* and n-n* respectively. Table

(10). In addition of I.R and U.V. spectra the structure of compound [Hro]
have been characteri zed and identified on the basis of IH-NMR spectrum

(table 11), The 'H-NMR spectrum of compound[H16] show the following
signals:

(S,3H) at 6(2.9ppm) that could be assigned to protons of methyl group

(CH:).
(S,lH) at 5(4.8ppm) that could be assigned to two protons of methylene

group of (CHz).

(m,16H) at 6(6.4-7.9ppm) that could be assigned to sixteen protons of
aromatic rings.

The treatment of compound [Hrz] with ortho phosphoric(20m1) gave

[H17].I.R.spectra showed new band in regions 1610 cm-rwhich belonged to

(C:N) , U.V.spectra showed intense maxima at (205.1-237.5nm) and(281.6-

307nm) belonged to n-n* and n-n* respectively.table(7).

The reaction of [Hr:] with phenacyl bromide in dry ethanol gave

compound [Hts], IR.spectra showed the carbonyl group(C:O)stretching

band at 1660cm-' , (N-H) stretching band at 3l80cm-r , U.V.spectra showed

intense maxima at (220.4-233nm) and(275.3-300.2nm) belonged to n-n* and

n-n* respectively.table( 7 ). In addition of I.R and U.V. spectra the structure

of compound [H1s] have been characterized and identified on the basis of

'H-NMR spectrum ( table 1l ), The 'H-NMR spectrum of compound[H1s]

show the following signals:

(S,lH) at 6(3.6ppm) that could be assigned to proton of methylene group

(CHz).

(S,lH) at 5(4.8ppm) that could be assigned to proton of (:CH) group.

(m,2oH) at 5(6.5-8.2pp*) that could be assigned to twenty protons of
aromatic rings.

(s,lH) at 6(7.2ppm) that could be assigned to two protons of (NH)group.
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Table -7: Spectra data for compounds[H2-Hr, Hrr , Hrz-Hrs I
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Table-8: Spectra data of compounds IHa-H7l
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Table -9: Spectra data for compounds[H3-Hrrl
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Table-10: Spectra data of compounds [H1a-H16]
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Table-ll: The'H-NHR spectrum of some prepared compounds
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ABSTRACT
In this work N- arylsulfonamides maleimides and their

corresponding polymers were prepared from reaction of maleimide as

N-sodium salt with chloro sulfonic acid, then reacted with aryl amines,

the new N- sulfonamide maleimides were polymerized by free radical

using Azobisisobuteronitrile at 70 "C with dioxane as a solvent.The

physical properties of all prepared polymers were studied and

characterized by FTIR and UV. spectroscopy. These new- sulfonamide

polymers were exhibit drugs properties as antibiotics after treating

bacterial infections due to containing the (-SO2NH) and imide groups.

Thermogravimetric analyses of the prepared polymers were measured,

and swelling Yowas studied. and controlled release of ampicillin drug

polymer was studied in{PH:7.4}at 37 oC. some of the prepared

polymers are antibacterial agents to overcome shortcomings which is

critically important.
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INTRODUCTION
In organic chemistry, an imide is a function group consisting of

two carbonyl groups bound to nitrogen. These compounds are

structurally related to acid anhydrides .The relationship between esters

and amide and between imides and anhydrides are analogous, the amine-

derived groups are less reactive. In terms of commercial application,

imdes are best known as components of high strength polymers( 1).

t
Io\.-*-.ro

tlRR

A general linear imide functional group

(Imide) refers to derivation of imide itself (NH) or organic derivation
(RN). The organic functional group called an imide contains two acyl
groups are attached to NHor NR.

Most imides are derived from dicarboxylic acids and their names

reflect the parent acid. Examples are succinimide derived from succinic

acid and phthalimide derived from phthalic acid. For imide derived from
amines (vs.ammonia). the N-substituent is indicated by a prefix, e.g. N-
etheylsuccinimide is derived from succinic acid and ethylamine( I ).

Carbodiimides have the formula RN:C:NR, they are unrelated to
imides.

The ligand in coordination chemistry known as imide has the

formula NH.An imide is an intermediate in nitrogen fixation(2).
Being highly polar, imides exhibit good solubility in polar media.

The N-H center for imides derived from ammonia is acidic and can

participate in hydrogen bonding. Unlike the structurally related acid
anhydrides, they resist hydrolysis and some can even be recrystallized
from boiling water(3).

Many high strength or electrically conductive polymers contain
imide subunits, i.e. the polyimides.One example is Kapton where the

repeat unit consists of two imide groups derived from aromatic (4).

（ヽ

ハ
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Tetracarboxylic acids are another example of The poly imides

polyglutarimide typically made from polymethyl methacrylate

(PMMA) and ammonia or a primary amine by aminolysis and

cyclization of the PMMA at high temperature and pressure, typically in
an extruder.This technique is called reactive extrusion. A commercial

polyglutarimide product based on the methylamine derivative of PMMA,

called kamax (TM), was prodused by the Rohm and Haas company. The

toughness of these materials reflects the rigidity of the imide functional

group(5).

Interest in the bioactivity of imide-containing compounds was

sparked by the early discovery of the high bioactivity of the

Cycloheximide as an inhibitor of protein biosynthesis in certain

organism(4-5 ) Thalidomide is one unfortunate result of this research.A

number of fungicides and herbicides contain the imide functionality.

Examples include captan, which has been phased out because of its
carcinogenic properties, and procymidone(5,6).

' 
Illustrative imides, from left : N-ethylmaleimide, a biochemical

reagent, phthalimide, and industrial chemical intermediate,Captan,a

controversial herbicide, thalidomide, a durg that once caused many birth

defects, asubunit of kaptan, a high strength polymer used to make" space

suits" (5).

Most common imide are prepared by heating dicarboxylic acids or

their anhydrides and ammonia or primary amines.The result is a

condensation reaction :

(RCO)2O * R'NH2---+(RCO)2N R'* H2O

These reactions proceed via the intermadiacy of amides.The

intramolecular reactions of carboxylic acids with amides are far faster

than the intramolecular reaction, which is rarely observed.

' r59
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Certain imides can also be prepared in the isoimide-to-imide Mumm
rearrangement (5 ).

For imides derived from ammonia,the N -H center is acidic. Thus,alkali
metal salts are well known, a well-known example being potassium

pthalimide. These salts can be alkylated to give N -alkylimides,Which in

tum can be degraded to release the primary amine.Strong nucleophiles,

such as potassium hydroxide or hydrazine are used in the release step.

The nitrogen in imides is not very basic, which allows it to form stable

compoundes with halogens.

Treatment of imides with halogens and base gives the N-halid
derivatives. Examples that are useful in organic synthesis are N-
chlorosuccinimide and N-bromosuccinimide (6).

It is the responsibility of anyone who administers drugs to show

animals to do so in accordance with the regulations on the drug's

label.That means giving a drug to an approved animal species, for an

approved indication, by one approved route of administration, and at an

approved dosage as well as observing the approved with drawal times,
unless specifically directed by a veterinarian within avalid veterinarian-
client-patient relationship (7).

Owners of show animals would be wise to remember that sum drugs,
such as sulfonamides, may be detectable in the urinelonger than the
withdrawal time on the product label.lt is prudent. and many other imides
were prepared (8- l0).

MATERIALS AND METHODS
Instruments:

- Gallen-Kamp MFB-600 melting point apparatus.

- Electronic spectra measurements using Cintra-5 UV-Visible
spectrophotometer.

- Infrared spectrophotometer measurements using SP3- I 00 Pye-
Unicam (600-400 cm-l).

- Viscosity measurements using capillary viscometer type Ostward
viscometer, at 30 oC.

- Thermogravimetric analysis using NETSCH Geratebau Gmbtt
Model STA-409.

All chemical materials were purchased from Fluka and BDH.
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Preparation of N- sodium maleimide ( Cl)
In a (100 ml) round bottom flask provided with a magnetic bar

was placed (5 g) of maleimide which was dissolved in (10 ml) of
dioxane ,the 50o/o of sodium hydroxide was added with vigorous stirring

the precipitate was filtered ,then washed with ethanol several time, the

sodium maleimide was obtained with high product.

Preparation of N-sulfonyl maleimide (CZ)
Asample (5g) of the prepared sodium salt Cl was reacted with chloro

sulfonic acid (2.5 m1,0.01 mol) atO oC the mixture was stirred (1hr) .The

product was cooled, and the product was washed by ether for several

times.

The physical properties were measured with High yield which

equalat to (90%) was obtained.

Synthesis of N-Substituted maleimides (C3-C8)

In a (100 ml) round bottom flask was added(2 g.-}.lmol) of N-

Sulfonyl maleimide,dissolved in (lOml) of dry dioxane.

The stochiometric amount of primery amine such as( 4- amino pyridine,

2-amino pyrimdine, 2-naphthyl amine ,2,2,6,6 tetra methyl pipridine,

para amino benzoic acid,and ampicilline. The mixture was refluxed for
(1hr.) the clear solution was cooled to room temperature . The precipitate

of N-Sulfonamide maleimide monomers were characterized ,table (1)

shows the physical properties of C3-C8.

Table- 1: Physical properties of prepared monomers C3-C8
o/t

ll .N-So2-NHAr
\
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´
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ワ
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一一
く
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C3 Brown dark 80

C4 Brown dark 90
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Free radical Polymerization of prepared monomers to C9-C14.
To a screw capped polymerization bottle containing (3g) of N-

Sulfonamide maleimide (C3-C8) were added (0.05g) (0.25%) by weight

of the monomer concentration of AIBN and 20ml of freshly distilled of
dioxane . The clear solution was flashed with pure nitrogen, followed by

stream nitrogen gas. The bottle was closed and incubated in water bath at

(700C1) for (2 hrs.).The mixture was cooled and the contents were poured

in to a beaker. The Polymer was formed, the coagulated polymer was

washed with ethanol and dried in vacuum oven , The physical properties

were studied .

Table -2 : Physical properties of prepared sulfonamide maleimide
polymers (C9-Cl4)

（ヽ

‐

ハ

S02-NHAr

No" I -Ar Color CONVERSION% d1/g。 )(1
Softening
ooint

C9 …RI brown 80 0.41 350>

Cro ―R2 brown 78 0.48 350>
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Controlled Release Drug Polymer (11-13)

20 mg. of prepared polymer C1a was placed in 20 ml of buffer
solution with pH7 .4 at 37 oC. At periodic intervals 3ml of solution with
tested at 320 nm using UV. Spectrophotometer. The amount of released

of Ampicillin was quantified using appropriate calibration curves as

shown in Fig.(7).

RESULTS AND DISCUSSION
In this work, sodium maleimide salt was prepared, then convefted

to N-Sulfonyl maleimide according to the following reaction :-

⑬
ノ
《
げ
ヽ

。

義

Ｈ

ф♯バ躙〉ゝ
。
INttH~晰…黙%劇一

0
Cl

Sl~3を NHAF

C9 _C14

Scheme(1)

で[

・ 器一鉾
一SOがHふ

― S⑬番H

´
〕

O
Ctt C 8

The N-Sulfonamid maleimide monorners (C3-C8) were

polymerized free radically using AIBN as initiator gave different

substituted sulfonoamide maleimide polymers(C9-Cl4), these

sulfonoamide polymers contain the radical SO2NHAr.Which exhibit as

antibiotics to treat bacteria infections by interfering with a bacteriums

production.

These new monomers were characterized and physical properties

were listed in table (1) and their corresponding polymers were listed in

table (2).
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""u*
FTIR spectrum of N-Sulfonyl maleimid" u, ,no*t in( Fig 1)

indicated the absorption of uSO2 which appeared characteristic

absorption at (1388 cm-l ) asymetric SO2 and at (1122 cm-l )

symmetric SO2and The broad absorption ar (3404\ due toOH of Sulfonic

acid.

Figs.(2-5) showed the FTIR spectrum of prepared N-Substituted

Sullbnamide Maleimide monomer which showed the characteristic

absorption of rNH Sulfonamide ar(3292.3335,,3263m 3390cm-1 ) and

u-C=O at (17 16-1666,1714-1626,1720-1766,1707cm-l) for maleimide

monomers, uSo2 Asym. (1354, 1398, 1392, 1394), u-So2sym.at

(ll92,ll20,l l0l,l150) and their corresponding polymers which is the

same absorptions with disappering of vinyl u C=C absorption of
maleirnide. These prepared sulfonamide maleimide derivatives polymers

exhibit outstanding thermal stability, Which are evaluated by

thermogravimetric analysis (TGA) which recorder a function of
temperature with loss of weight of polyrner samples such as C l0,C l2 as

shown in ( Fig.8, Fig.9).

Table 3 shorvs thermal decomposition for typical N-Substituted

Sulfonamid maleimide degradation temperature appeared at (l4l-339
'C) and(279-450"C) this was because high polarity of Sulfonamide

group and aromatic groups which exist in polymer, that restrict the

mobility of chain, therfore polymer degradated befor melting stage.

Table -3: Weight Loss Decomposition temperature for Cl0 and Cl2
poly sulfon amide malimide.

The elemental analysis values agreed quite well with the

calculated values for the proposed polymer structures.

The hydrolysis of the prepared polymers in basic medium in pH

l0 was illustrated as in scheme2.

⌒

^

2778    ‐,5     339
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Scheme (2)

Fig.(6) Swelling curve of (Ce-C14) of N-substituted sulfonamide

polymers at pH7 at 37 oC tho*s the Swelling % through 4 days, we

performed dynamic swelling studies. The S% is calculated according to

the following releation ship:-

S% :(Ml-Mo)AvIo x 100

Where:- M6 is the mass of dry polymer at time 0.

M1 is the mass of swollen polymer at time t.

The S% for all polymers (Cq-Cr+) were ranged between 7-15.8% -

´
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Fig.-1: FT-IR Spectrum of N-2- Sulfonyl maleimide
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The Study of Antibacterial Activity of Capporis Spinosa Flowers
Basma

ABSTRACT
Cappris spinosa has active compounds make it has antibacterial

properties. Antibacterial effects of different concentrations ranging from
(125-1000mg/ml) of hexane and methanol extracts of capparis spinoso

flowers was determined by using agar well diffusion method in clinical

strains:

Klebsiella sp., Pseudomonas oeruginosa, Eseherichia coli, Proteus

sp., Entero coccus sp., Lactobucillus sp., Staphylococcus oureus and

Streptococcus sp.

Methanol extract of cupparis spinosa flowers was the most active

than hexane extract. The activity of cappuris spinosa determined by

measuring inhibition zone as following: Loctobscillus sp., Esclterichia
coli, Streptoccus sp. and Staphylococcus oures showed inhibition zone at

concentration of 125 -1000mg/ml. Klebsiells sp., Spedomonas

arruginoso and Entero coccus sp. Showed inhibition zone of 500-

1000mg/ ml. it was no inhibition zone for Proteus sp.

Hexane extract of Capparis spirosa flowers was less active than

methanol extract against tested bacteria.

Loctobacillus sp., Stuphylococcus oureus coli and Streptococcus sp.

Showed inhibition zone at concentrations 150- 1000 mgl ml while

Eseherichia coli, oureqs and Klebsiella sp. Showed sensitivity at

concentration 1000mg/ml. There was no inhibition zone for
Pseudomonas arruginosa, Enterococcus sp. And Proteus these results

support the notion that plant extracts may have a role as pharamaceutical

and preservatives.

INTRODUCTION
One way to prevent antibiotic resistance of pathogenic species is by

using new compounds that are not based on existing synthetic agents.

Medicinal plants might represent an alternative treatment in none

sever cases ofinfection diseases.

They can be possible source for new potent antibiotics to which

pathogenic strains are not resistant( 1).

In Many part of the world medicinal plants are used for antibacterial,

antifungal and antiviral. They contain numerous biologically activet
compounds, many of which have been shown to have antibacterial
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properties. The first recorded use of Cappairs spinosa was for medicinal

purposes in 2000 Bc by the Sumerians, the ancient Greeks and Romans

also used the plant for these purposes.

The frouits and the root of the plant have been used in gout and also

as diuretics, a stringents and tonics in traditional Iranian medicine.(2).

Also Capparis spinosa effective herbal drug for the treatment of
rheumatism.(3).

Even its flower buds have some medical uses and are taken to
improve liver functions or as a kidney disinfectant. Moreover, it was

reported that the plant possesses significant anti - inflammatory activity
against carrageenan induced edema in rats, (4) and the aqueas extract of
Capparis spinosa exhibited anti- hyperglycernic(5) and hypolipidemic

activities(6).

Other activities include antiviral, immunomodulatroy(7),

anti-allergic, antihistaminic(8), anti fungal, and anti leishmania(9).

Furthermore, whole extracts of the floral buttons, applied topically in

cosmetic bases, are reported to possess stimulant, bioactiving, hydrating
properties on dry, aged, and undernourished skin( l0).

Gram positive and Gram - negative bacteria were selected as the test

microorganisms based on their clinical, pharmaceutical and bromatogical

importance in cases of infections and contamination of food.

The aim of the present study was to evaluate the effect of methanol

and hexane extracts of the flowers against various pathogenic bacteria.

MATERIALS AND METHODS
Copparis sp inoso flowers:

The flowers were collected from AL -Anbar desert in (May 2010).

And was identified by Dr. Ali Al-Mosawy, Department of Biology,

College of Science, Baghdad University.

BACTERIAL STRAINS
All bacterial strains used in the study are clinical strains, and kindly

provided by microbiology labrotary in pharmacy college at (October to
December 12010). They are Klebsiella sp., Pseudomonas aeruginosa,

Eseherichia coli, Proteus sp., Enterococctts sp., Lactobacillus sp.,

Stophylococcus aureus and Streptococcus sp.
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PREPARATION OF EXTRACTION:
For extraction of capparis spinosa flowers, methanol and hexane

were used as solvents, thirty grams of the flowers were extracted with
300m1 of methanol by using soxhlet apparatus for 10hr.(11) Then the

extracts were filtered by using whatman No. 1 filter paper and the solvent

was evaporated using rotary distillation apparatus.

In order to obtain a completing dry extract, the resultant extracts

were transferred to glass dishes and were left in 40"C oven for 24hrs.

Then they were left at 4oC until assessments of their antibacterial

activities.

For extraction of capparis spinosa flowers with hexane, the same

procedure was followed by using the same valume of hexane.

ANTIBACTERIAL ACTIVITY :

The residual extracts were dissolved in their extracting

yield the final concentration: 1000,500, 250 and 125 mg.lml.

The agar were diffusion method was used to
antibacterial activity of extracts (12). The culture medium was

with one of tested bacteria suspended in Mueller -Hinton agar.

Six millimeter diameter wells were punched in to the agar filled
with 0.1 ml of each extract. Solvents were used as negative control while

antibiotic of streptomycin at the same concentration were used as positive

control. By measuring the inhabitation zone diameter observed.

RESULTS AND DISCUSSION
The results showed that the methanol and hexan extracts of

Capparis spinosa flowers had the antibacterial activity. The different

concentration of hexane extract of Cappairs spinose flowers (table l)
produced inhibition zones against tested bacteria; Streptoccus sp.,

Lactobocillus sp. And Staphylococcus aurelts ranging from 1000-

500mg/m1., they are produced the largest inhibition zone, there was no

inhibition zone for Pseudomonas aeruginosa proteus, and Entero coccus

sp. .Escherichia coli and Klebsiella sp. Produce inhibition zone at

concentration of I 000mg/ml

Eseherichia coli, Lactobocillus sp., Staphylococcus aureus and

Streptococcus sp. showed the highest sensitivity to methanol extract of

solvents to

determine

calculated

ワ

お
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Capparis spinosa flowers (table 2), they were sensitive to concentration

ranging from 1000-l25gm.lml. While Klebsiella sp., Pseudomonos

aeruginoso and Enterococcus sp. were sensitive to concentration of 1000-

500mg./ml. Proteus sp. did not showed any inhibition zone to all

concentration of this extract.

Hexane extract of Capparis spinosa was Iess effective than

methanol extract effective against tested bacteria. Solvents (negative

controls) used for preparation different concentrations showed no activity
against any tested bacteria. streptomycin (positive controls) at

concentration of l000mg/ml, showed inhibition zone ranging from 40-23

mm against all tested bacteria (table -3).

Table 1: Antibacterial activities of hexane extract of Capporis spinoso

flowers

Tested bacteria

Inhibition zone diameter (mm)
concentrations of hexan extract of

Capporis spi ttoso (mg/ml)
1000 500 250 t25

Klebsiello sp. 7

Pseuclomonos

oeruginoso

Escrr′′′εrr′α oεθ″ 7

Proteus sp.

Enterococcus sp.

Luctobocillus sp. 10 8

Stophylococcus oureus 7 7

Streptococcus sp. 13 10

Table 2: Antibacterial activities of methanol extract of Capparis

spinoso flowers

Tested bacteria

Inhibition zone diameter (mm)
concentrations of methanol
extract of Capparis spinoso

(mg/ml)
1000 500 250 t25

Klebsiello sp. 8 7

Ps e udo mo n os oe r ugi n o s a 13

Esc力ι″た力lirJ`θ″
つ

一

つ

一
20 14 13
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Table 3: Antibacterial activity of streptomycin 125-1000mg/ml

control

Tested bacteria
Inhibition zone diameter (mm)
concentrations of strepto myc in

(mg/ml)
1000 s00 250 125

Klebsiella sp. 30 28 24 23

Psedomonos oeruginosa 40 39 35 く
υ
つ
Ｊ

Escraιrrcr2′α εθJli 39 35 34 つ
４
つ
Ｊ

Proteus sp. 35 33 30 30

Enterococcus sp. 20 16

Lactobacillus sp. 40 40 35 33

Staphylococcus aureus 40 40 35 30

Streptococcus sp. 35 35 34 33

The present study was designed to obtain preliminary information on

the antibacterial activity of cappairs spinosa flowers on pathogenic

bacteria.

The agar well diffusion method was preferred to be used in this

study. The results showed a remarkable antibacterial activity of the

methanol and hexane extracts of this plant the methanolic extracts had

the best antibacterial activity than hexan extracts, the relatively high

potency of the methanolic extracts may be attributed to the dissolving
power of alcohol over water (13).

In literature it has been indicated that the antibacterial activity is due

to different chemical agents in the extract, including alkaloids,

polyprenols, flavanoids, aliphatic glycosinolates(14), and phenolic

compounds derivatives play an important role in its bioactivities. (The

methanolic extract of Capparis spinosa has an antioxidant effect (15, l6).
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Proteus sp.

Enterococcus sp. 15

Lactobacillus sp. 20 く
Ｊ 7 7

Staphylococcus aureus 18 14 14 つ
乙

Streptococcus sp. 14 14 7
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The antibacterial activity of Capparis spinosa flowers due to
flavanoids, phenolic acids and glycosides (14), (17).

The results showed gram - negative bacteria were shown to be more

resistant than gram positive bacteria.

The resistance of gram negative bacteria towards antibacterial

substances is related to lipopolysaccharides in their auter membrane ( I 8).

The activity is referred to the presence of glycosies which can get

hydrolyzed to release phenolics which are toxic to microbial pathogens

(19), or may be due to impairment of variety enzyme systems including

those involved in energy production and structural component synthesis

(20,21).
Finally, the results of this study revealed that the flowers of

Capparis spinosa possess some antibacterial properties as antibiotics
principles, the diameters of inhibition zone of the antibacterial agents i.e.

Capparis spinosa and streptomyein were different, according to the kinds,

concentrations and purity, and this results obtained support the fact that

more needs to be done on the purification, identification and

quantification of the active of extracts components with the view of their

used for in vivo studies.
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ABSTRACT
The aim of the study was to discover the possibility of taking a hair as

a source of measuring trace elements and vitamins instead of serum. Also
investigate the serum-hair reference range for Zinc (Zn), Copper (Cu),

Vitamins A, and E levels in women age. Serum and hair copper,zinc, Vit.A
and vit E concentrations of 49 females apparently healthy blood donors aged

2045 years old were determined by flame atomic absorption spectrometry
and HPLC. The mean zinc, copper, Vit.E and Vit. A concentrations- in
serum and hair- were (0.10+0.06pgldl; 0.40+0.27pgldl, 0.15*0.01 pgldl;
0.03+0.01pg/dl, I 1.18+2. l4p,gldl; 6.33*l.2lp,gldl and 50.92+l6.38pgldl;
27.83*8.95pgldl, respectively. When the subjects were divided into various
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age groups there appeared to be some increase in copper and Vit.A
concentration as a function of age, whereas zinc concentration appeared to

be some decrease compared to literature data on copper and zinc levels for
various countries.

There were significant variations in zinc, copper, Vit.E and Vit.A
concentrations due to age and the type of sarnple (serum or hair). This study

is the first one evaluating the serum and hair status of zinc, copper, Vit.E
and Vit.A in healthy Iraqi and it has shown that they are at the highest

concentration range for copper, the lowest for zinc, the highest for Vit.E and

the highest for Vit.A in serum.

INTRODUCTION
Vitamins, minerals and trace elements play an irnportant role in the

prevention of many age-associated diseases [ ] and in maintaining normal

immune and cognitive functions [2). Zinc (Zn) and Copper (Cu) are potent

antioxidants involved in cellular defense against oxygen free radicals. The

risk of deficiency in these two micro-nutrients seems also to increase in

proportion to age t3l. Evidence is accumulating that most of the

degenerative diseases have their origin in deleterious free radical reactions

14-61.

Copper and zinc are essential trace elements. Both are important parts

of the enzymes superoxide dismutase, lysyl oxidase and ceruloplasmin,

which protect cells from oxidative damage [-3].Apart from their role in

cancer, a large number of studies have shown that copper and zinc are

implicated in cardiovascular diseases, rheumatoid arthritis and other

degenerative diseases [4,5]. The dietary habits and the environmental

conditions may partly influence the levels of these trace elements in tissues

and biological fluids as well, consequently influencing their participation in

numerous biochemical mechanisms [6]. In most studies copper and zinc

status have been assessed directly by measuring these elements mainly in
plasma or serum. Although various studies concerning the copper and zinc

levels in serum of healthy individuals have been carried out in several

countries [7-10], similar studies in Iraq have not been conducted.

The aim of this study was to establish the reference range of copper

and zinc concentrations in serum and scalp hair of healthy Iraqi individuals

^
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by deteHllining the serurn level of these elements by atornic absorption

spectrometry. The values obtained were compared with literature data for

other countries.The eibcts ofage were also evaluated.

MATERIALS AND METHODS
Subjects

The study was carried out on a sample group of 49 apparently healthy

blood and scalp hair donors females ranging in age from 25 to 45 years. The

individuals included in this study were members of an civilian population

working in college of medicine, almost they are from the same

socioeconomic, and residing in Baghdad-Iraq. The blood and scalp hair

samples were collected during 2008-2009.

Method
This study was conducted in Medical Research Unit, College of

Medicine, Al-Nahrain University, Baghdad, Iraq between 2008-2010. Serum

and hair vitamins A&E were measured using High Performance Liquid

Chromatography (HPLC), Shimadzu (Kyoto, Japan) which consisted of a

system controller model SCL-10 AVP, a degasser model DGU-l2A, two

liquid delivery pumps model LC-8AVP, UV-Visible detector model SPD-

10AVP, and injector model SIL-10A, equipped with 20 pl sample loop. The

HPLC system has been interfaced with computer via a Shimadzu class-VP5

chromatography data system program supplied by the manufacturer; Epson

LQ-300 printer model P852A (Japan) and serum and hair trace elements

were measured using atomic absorption spectrophotometer AA 6200

Shimadzu (Kyoto, Japan) interfaced with computer.

Hair sample preparation
0.01 g of hairwas cut off and mixed with 1.5m1 of nitric acid heated

at 60co and the extracted then diluted fifty folder with deionized water.

Serum sample preparation
Five milliliter of venous blood was aspirated from each patient. In the

analysis of vitamin E the samples prepared by adding 50p1 of l5o/o 5-

sulphosalsic to 400p1 of serum, then mixed and centrifuge at 3000rpm for

1Omin. The supernated was taken and diluted ten folds with distilled water

and filtrated using minipore filter paper . All samples and standard solutions

of vitamin E have been chromatographically analyzed with C-18 column

υ
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using isocratic mobile phase 95%o ethanol,5oA water, flow rate lml/min and

UV-VIS detection at wavelength229 nm in order to estimate serum.

In the analysis of trace elements the samples prepared by diluted

serum ten folder with deionized water and then analyzed by atomic

absorption spectrophotometer.

Collection of serum and hair samples and analytical methods

Untreated (not permed, dyed or bleached) and free (of all gels, oils

and hair cream). Scalp hair samples were collected from the nape of the

neck, blood samples were collected from random subjects in the college.

Serum samples were obtained from the spontaneous coagulation of blood.

The blood was then centrifuged at 2500 rpm for l0 min to obtain serum.

Hemolyzed samples were excluded. The serum was stored at 0 C". All
glassware and bottles used for the isolation of serum and for analysis were

previously soaked in diluted nitric acid ( l0%) for 3 h and rinsed thoroughly
with deionized water. This procedure was followed in order to exclude the

possibility of contamination with zinc or copper. All samples were diluted
( l:a) using water.

All analyses were performed in peak height mode to calculate absorbance

rates. All samples were analyzed in triplicate.

Statistical analysis

The data were subjected to statistical evaluation, using the SPSS

released version 1 1.0 program for Windows. The mean values obtained in
the different groups classified by age were compared using t-test, assuming

that there were significant differences between mean values when statistical
comparisongaveP< 0.05.

RESULTS AND DISCUSSION
There was statistically significantzinc, copper, Vit.E and Vit.A levels

in difference between serum and hair. Significant correlation was seen

between age, trace elements and Vitamins levels.

Table.l give the results of the mean values obtained in serum and hair
of zinc, copper, Vit.A and Vit.E concentrations in healthy individuals group.

Serum Zn level was significantly lower than hair Zn level (0.101+0.06 vs

0.402+0.26; p<0.001).

1,84



‐

Al-Mustansiriyah J. Sci Vol。 22,No.5,2011

Table-l: Comparison of Zn, Cu, and Vit.E between serum and hair
Group N Mean Std.Deviation p-value

Zn
serum 49 0.746

<0.001
hair 49 0.411 0.285

Cu
serum 49 1.36 0.537

<0.001
49 0.278 0.117

Vit.E
serurn 49 12.79 2.873

<0.001
hair 49 8.02 0.665

Vit.A
serurn 49 41.81 5.125

<0.001
hair 49 23.07 2255

Serum Cu level was significantly higherthan hair Cu level (0.149+ 0.0999

vs 0.0262+0.0117; p<0.001). Serum Vit.E level was significantly higher

than hair Vit.E level (11.183+2.143 vs 6.332+1.213; p<0.001). Serum Vit.A
level was significantly higher than hair Vit.A level (50.92+16.38 vs

27.83+8.95; p<0.001). So we cannot depend on hair level of the above

mentioned variables to replace serum levels.

Serum copper levels for all studied subjects ranged between 0.049 and 0.49

pgldl with a mean value of 0.19 pg/dl.

1.4

1.2

1

Zn rt'rcitrt Cu ntr:an

Fig.-l: Serum and hair: Zn, Cu, Vit.E and Vit.A concentration (ppm) in
(n=49) at p<0.05
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The mean copper value in females age (a0 yr) and more was significantly
(p<0.001) higher than in females (20-29yr and 30-39yr), which agrees with
the findings of most authors 17-12), but contrasts with data reported by
others 16,13,14l who found similar serum copper concentrations. These
findings may be due to differences in diet between females or their physical
condition as well as differences in copper absorption16, l2).
Our data for serum zinc level ranged between 0.001 and 0.27 pgldl with a

mean value of 0.1 I pgldl. The mean serum zinc concentration in females
(20-29yr) was significantly ( p .O.OO I ) higher than in females (40yr and
more). This difference is smaller than the one observed for copper, which
agrees with the results of various studies [9,10] which found no significant
differences between the mean serum zinc concentrations for femal es (20-29)
and females(30-39yr). However, 17) found a higher serum mean zinc
concentration in females, although others found no correlation between
serum zinc concentration and sex[8]. There were no significant variations in
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copper and zinc levels due to occupational status and to place of residence,

which has also been previously indicated by [10]. Our findings may be

related to the homogeneity of the daily diet, as well as to a possible

homogeneity of soil of the different areas of Iraq in copper and zinc.

Table.2
Trace elements and Vitamins in all groups

N:subject number

Groupl: females between 20-29

GroupII: females between 30-39

GroupIII: females between 40 and >

The mean copper concentration showed an increase with age in all

individuals studied, which agrees with the findings of [15]. Other studies

have reported inconsistent changes [11,16] or a lack of change with age

[17].
Age had a weak significant effect on copper concentration in females with

an increase from the youngest age group to the oldest. A similar increase has

been repofted by [15]. The lowest copper concentration in females was

observed in females younger than 40 years, which agrees with the findings

of other authors [10,18].
The mean copper concentration in serum and hair remained nearly constant

in females between 20-39 years, whereas the highest concentration was

observed in females older than 39 years, which is in contrast with the

findings of [15] who showed an increase from the youngest age group to the

oldest.

The mean zinc concentration in serum and hair did significantly change

among the different age intervals considered, which is not in agreement with

some authors ll9-21]. Some authors have reported decreases, with l22l and

without [15] statistically significant differences among groups, or decreases

in females(40yr and more) but not in females (20-39yt) 1231.

The zinc concentration in serum of females 20-39 years was relatively

constant, which agrees with the findings of most authors [10, 15,24]. The

lowest mean zinc concentration for females was observed in the interval

between 20 and 29 years old.

The mean Vit.E and Vit.A concentration in serum and hair did significantly

change among the different age intervals considered.
189
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The Vit.E concentration in serum and hair of females in the interval between

20-29 years and 40 and > old years was relatively constant, The highest

mean Vit.E concentration was observed in the interval between 30 and 39

years old. While highest Vit.A mean concentration of females was observed

in the interval between 30-39 years old, and the lowest was in the interval

between 20-29 years old.

As it can be seen from Table 2 the serum copper concentrations in the

population of healthy Iraqi adults studied are similar to those reported for
healthy people from most places. On the other hand, our data on zinc were

lower than those for most places, but similar to the results reported for
Northem Ireland [15].
In conclusion, this study is the first one evaluating the status of copper, zinc,
Vit.E and Vit.A in healthy Iraqi blood and scalp hair donors and it has

shown that they are at the highest concentration range for copper, the lowest
for zinc, the highest for Vit.E and the highest fbr Vit.A in serum. When the

subjects were divided into various age groups there appeared to be some

increase in copper and Vit.A concentration as a function of age, whereas

zinc concentration appeared to be some decrease. There were significant
variations in copper, zinc, Vit.E and Vit.A concentrations due to age and

type ofthe sample (serum and hair).
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ABSTRACT
Oxidative stress is considered as one of the important consequences

of poor glycemic control. This study was designed to explore the possible

clinical utility of ginger as a antioxidant enzymes. This study was

performed on alloxan induced diabetic rabbits with age of (6, l2) month's.

The selected rabbits were allocated into four groups each include l0
rabbits. The first group was healthy rabbits as compared with second
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group. The second diabetic without treatment as control group with the last

three groups. The third and forth group diabetic treated with extract
250mglKg, and 50Omg/Kg of body weight respectively as a single daily
dose for 6 weeks. The elevation procedure was base on the measurement of
the level of (Superoxide dismutase (SOD), Catalase (CAT), and blood

sugar. Analysis of data revealed significant, dose dependent effects of
ginger on the antioxidant enzyme, SOD, and CAT were significantly
elevated, while blood glucose were significantly reduced, associated with
significant improvement in glycemic control.

し

‐

INTRODUCTION
Diabetes mellitus is a disorder of carbohydrate metabolism,

characterized by persistent hyperglycemia, glucosuria and polyuria (1-4).

Diabetes mellitus is one of the pathological conditions that are always

accompanied by oxidative stress, that is, with the preponderance of
oxidative reactions over the anti-oxidative protection of tissues (5-6).

The enzymes responsible for detoxifying free radicals or

regenerating antioxidant molecules can provide an indication of the level

of stress experienced in a cell or tissue. These enzymes are usually

measured by in vitro activity assays, although changes in transcription can

also provide evidence of cell stress. In long-term diabetes, Catalase, GSH

reductase, GSH peroxidase, and SOD decrease in complication-prone

tissue. One study reports elevated CuZn-SOD activity in the blood,

although the increased activity did not correct the deficiency of antioxidant

capacity or hyperglycemia induced lipid peroxidation. The study suggested

that treatment with oral antidiabetic drugs was responsible for decreases in

GSH peroxidase and catalase below control levels(7,8).

Ginger (Zingiber officinale L., Family Zingiberaceae) roots are

commonly used as culinary spice and medicinally used for its antioxidant

,androgenic and hypoglycemic activities which were reported in animal

models. The active ingredients of ginger roots and leaves such as

zingerone, gingerdiol, zingibrene, gingerols and shogaols produced

antioxidant activity(g- 1 3) .

し
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MATERIALS AND METHODS
Diabetes was induced in rabbits by injection of alloxan tetrahydrate

at a dose of 180 mg/kg body weight IV in marginal ear vein(I4).soon the

animal were injected with l0% of glucose solution S/C.

Forty rabbits 6-12 months old and their body weight ranged 1.5-2 kg

were randomly assigned to four groups. Group I of rabbits(control

group)were with healthy glucose level. Group II (diabetic group) received

an IV injection of alloxan tetrahydrate. Groups III and IV of diabetic

rabbits treated with extract of Ginger as a single daily dose 250, 500mg/kg

body weight of extraction dissolve in lcc DW orally for 6 weeks.

Ginger ethanolic Extraction :

The officinale (Ginger) was collected from local market of Baghdad,

which dried and powdered, according to Bhandari method (15). Two
kilograms of air-dried rhizomes of the herb rvas milled into fine pou'der

mechanically and extracted in cold percolation with 95% ethanol for 24h.

The extract was recovered and 95% ethanol was further added to the

ginger powder and the extraction was continued. This process was repeated

three times. The three extracts were pooled together, combined, filtered

and the filtrate was concentrated to dryness under reduced pressure in a
rotary evaporator. The resulting ethanolic extract was air-dried, finally give

80 grams of dark brown, gelatinous extract of ginger dried rhizomes.

Without any further purification, the crude ethanolic extract was used for
the experiments.

Preparation of blood samples

Before taking the blood samples animals were fasted for l2 hours, and

the blood samples were obtained by the heart puncture (3-5ml). The blood

was centrifuged in a test tube at 2500 rpm for 15 minutes, serum was

separated from plasma using a Pasteur pipette supplied with rubber bulb,
and transferred to another test tube.

Biochemical analvsis:
Glucose determination was

ofTrinder( l6)'
Serurn CAT was determined

Superoxide dismutase activity

carried out according to the method

according to Aebi method manually(17).

in erythrocyte was determined by using a

194



Effect of Ginger on the activity of some antioxidant enzymes (Superoxide

dismutase, and Catalase) of Alloxan Experimental Induced-Diabetic Rabbits

Entedhar

modified photochemical nitro-blue tetrazolium (NBT) method utilizing
sodium cyanide as peroxidase inhibitors(17).

Statistical analvsis

Statistical analysis was done using the ANOVA and test for
comparison of data in the control group with the experimental groups. The

results were expressed as mean + S.E.M (standard error of means). P-value

less than 0.05 were considered significant and are written in the

parentheses.

RESULTS AND DISCUSSION
Table (1) showed that the glucose level is significantly increased in

alloxan diabetic rabbits P<0.05 (9 + 1.21) mmolil compared with (3 +
0.15) mmol/L in control rabbit. Aftertreatment with 250 mg of ginger a

significant decreased in glucose level (5 + 0.43) mmol/L was observed

compared with control group which indicated a positive correlation effect

of ginger intake. The level of glucose was significantly reduced P<0.05 (4

+ 0.33) mmol/L in alloxan diabetic rabbits receiving 500mg of ginger

compared with the level of control group.

Table (2) showed that the SOD level is significantly decreased in alloxan

diabetic rabbits P<0.05 (29.78 * 15.21 plml compared with (150.96 +

37.45) p/ml in control rabbit. After treatment with 250 mg of ginger a

significant decreased in SOD level (65.32 + 17.6) p/ml was observed

compared with control group which indicated a positive correlation effect

of ginger intake. The level of SOD was significantly reduced P<0.05 (71.3

+ 17.9) p/ml in alloxan diabetic rabbits receiving 500mg of ginger

compared with the level of control group.

Table (3) showed that the CAT level is significantly decreased in alloxan

diabetic rabbits P<0.05 (10.14+0.23)Stlml compared with (12.56*0.65)

p/ml in control rabbit. After treatment with 250 mg of ginger a significant
decreased in CAT level (11.34*0.36) p/ml was observed compared with
control group which indicated a positive correlation effect of ginger intake.

The level of CAT was significantly reduced P<0.05 (12+0.44) p/ml in
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alloxan diabetic rabbits receiving 500mg of ginger compared with the level

of control group.

Table-l: Effect of administering ginger extract on glucose level in
healthy and diabetic rabbits

Group Glucose (mmolil-)

Mean +S.D.

Normal control 3■ 0.15

D abetic control 9士
つ

一

D abetic+ 25Omg extract 5± 0.43

D abetic+ 500mg extract 4± 0.33

P<0.05

Table-2: Effect of administering ginger extract on SOD level

healthy and diabetic rabbits
Group SOD (p/ml)

Mcan ttS.D.

Normal control 150.96± 37.45

Diabetic control 29.78± 15.21

Diabetic+ 250mg extract 65.32 ±17.6

Diabetic+ 500mg extract 71。 3± 17。 9

P<0.05

Table-3: Effect of administering ginger extract on CAT level in
healthy and diabetic rabbits

Group CAT (p/ml)
Mean +S.D.

Normal control 12.56±0.65

Diabetic control 10.14±0.23

Diabetic+ 250mg extract 11。 34±0.36

Diabetic+ 500mg extract 12±0.44

P<0.05

Intravenous injection of alloxan rapidly damages the p cells of the

islets of langerhans in pancreas. Destruction of pancreatic beta-cells by

alloxan may results from reaction with glutathione or other sulfhydryl
groups of proteins which would inactivate essential enzymes or coenzymes

of the cell, alloxan injection may also results in generation of free radicals

which cause breaking of DNA stands of beta-cells. Alloxan has also been .

in
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shown to inactiv ate Ca*z -and calmodulin-dependent protein kinase, the

activity of this enzyme was related to insulin secretion ( 18,19)

Flavanoids, terpenoids and a host of the secondary metabolites of many

plantsposses hypoglycemic effects in various experimental animal

models(20,21). Many investigators reported that compounds of ginger such

as 6-gingerol, tannins, polyphenolic compounds, and triterpenoids of
possess hypoglycemic and other pharmacological properties (22,23).

Catalase and SOD are the two scavenging enzymes that remove

toxic free radicals (24) are considered primary enzymes, since they are

involved in direct elimination of reactive oxygen species (25).SOD is an

important defense enzyme which catalyses the dismutation of superoxide

radicals (26) and CAT is a hemoprotein which catalyzes the reduction of
H2O2 and protects tissue from highly reactive OH. radicals (27).The

reduced activity of SOD and CAT in the liver and the kidney observed

during diabetes may be due to deleterious effect of the accumulation of
superoxide anion radicals and hydrogen peroxide. Studies conducted on

the chemical compounds of ginger and onion shows that they contain anti-

oxidants. Ginger contains vitamins, flavonoids which their antioxidant

roles have been thoroughly been proved(28,29).

In conclusion, the results of the present study showed that the ginger

have blood glucose lowering effects and it also had potent antioxidant
properties, which may contribute towards preventing peroxidative damage.
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ABSTRACT
The purpose of this work is to report a theoretical study for resonant

tunneling lifetime (z) of electrons tunneling through semiconductor

superlattice system. The system that we have considered is a-Si/Sir-*Ge*

heterojunction superlattice within the energy range of e < the potential barrier

height (V"). From such system, we determined the (z) dependency on mole

fraction (x), the number of barrierS, N, and the dimensions of barriers and

wells width. Our results indicate that there is a possibility to use such device

in laser diodes applications by near future.

INTRODUCTION
The multi-barrier potential profile needed for resonant tunneling may

be realized using semiconductor by variation of doping in the same

semiconductor material, but the most successful approach is to use

heterojunction consisting of different types of semiconductor materials [1]' A

good combination of heterojunction devices is two materials of similar lattice

constants, but different in energy gap(Es) [2]. Recently, extensive research

し
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works have been carried out on heterojunctions between amorphous silicon
(a-Si), and crystalline semiconductors, because of their use in many
semiconductor devices, such as metal-amorphous silicon FET', solar cells.

However, the physics of amorphous-crystalline heterojunctions is not clearly,
understood yet [3]. On the other hand, very little work has been done on the
(a-Si/SiGe) heterojunction, although (a-Si) exhibits a series of important

properties (e.g. wide optical band gap, mechanical strength) and (SiGe) is the

most well known semiconductor material, so that the (a-Si/SiGe)
heterojunction could be very useful in many semiconductor devices. In
(1969), research on quantum structures was initiated with a proposed of an
"engineered "semiconductor superlattice (SL) by Esaki and Tsu [a]. The (SL)
consider an alternating thin layers of two or more materials with different
equilibrium lattice constants [5,6], coherent layers on nanometer thickness
scale may be deposited by molecular-beam epitaxy or metal-organic vapor
deposition, so thus building up a superperiodic structure on layer scale [7].
When electrons are confined within a semiconductor thin film with a
thickness of the order of the de Broglie wavelength, the wave nature of the
electrons becomes important [8], so that quantum phenomena such as
interference, tunneling and energy quantization are exhibited in (RTD.) [9,
l0l.

In classical mechanics, carriers are completely confined by the
potential wells, only those carriers with excess energy higher than the barriers
can escape l2). But in quantum mechanics point of view, a particle can tunnel
through a potential barrier of height higher than that of the incident particle
[1]. The necessary conditions for tunneling are: (1) Occupied energy states
exist on the side from the electron tunnels. (2) Unoccupied energy states exist
at the same energy level on the side to which the electron can tunnel. (3) The
tunneling potential barrier height is low and the barrier width is small enough
that there is a finite tunneling probability, and(4) the momentum is conserved
in the tunneling process 12,9).Tunneling through a double barrier was first
solved in the Wentzel-Kramers-Brillouin (WKB) approximation by David
Bohm in (1951) [1], who pointed out that resonances in the transmission
coefficient occurs at certain incident electron energies. The transmission
coefficient is equal to one, i.e. the double barrier is very transparent for a
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particle transmission. This phenomenon is called resonant tunneling [1]. It is
one of the quantum vertical transport effects in nanostructures [12].

The idea of nanoelectronics has popularized in the mid (1980'). When

pioneered work on resonant tunneling and band gap engineering in low-

dimensional semiconductor quantum wells and superlattices grew and

championed by several groups for the exploration of new opportunities for

circumventing the limit on the downscaling of conventional transistors and

integrated circuits (IC's) [0]. Nanostructures are classified based on the

dimensions, in which carriers are confined in one, two, or three spatial

dimensions, result in quantum wells, quantum wires, and quantum dots

systems. They are usually labeled as (2D), (1D), and (0D) respectively [13].

In quantum wells, i.e.in a thin layer of semiconductor with low energy gap

sandwiched by two barrier layers with higher energy gap, quasi-confined

states are formed at energies determined by the thickness of well (a) [8]. The

resonant quasi-level lifetime, which is referred here as resonant tunneling

lifetime (RTL), is one of the key issues concerning the development of the

novel electronic devices based on tunneling. Furtherrnore, the (RTL) depends

strongly on many parameters such as the height of potential barrier, the mole

fraction of barrier material vis-d-vis the well material, the thickness of the

barrier and well layers and the number of the barriers in the structure'

Specifically, determination of the (RTL) is vital to estimate the frequency

limit of high speed tunneling devices [14].

In this paper, we have considered the tunneling lifetime of ground state

level and first excited state in the (MBS) as a comprehensive manner by

using the energy of incident particles is less than Vo' In addition, we have

examined the dependence of resonant tunneling lifetime on various factors

like the mole fraction(x), the number of barriers (N) and the dimensions of

barriers and wells width of the system.

Theory
It will be better, if we consider a model to understand the tunneling of

electron through multi-barrier semiconductor heterojunction' In such model,

we have a superlattice structure contains alternately semiconductor

heterojunction of (a-si/Si1-*Ge*) (for x:0.2 to 0.8). These two materials have

similar band structure, but different energy gap, where the (Si1-*Ge*) has the

small gap to form the well, and (a-Si) has the large energy gap to form the

barrier. In this structure, the barriers thickness (b), thickness of well (a) and
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the superlattice period (c) are related with each other (c - a + b). If these

systems consist of (N) barriers then one will find (N-l) wells as shown in
figure (1):

~1___∫ ~Ev

Fig. -1: Energy band diagram of stacking layer tlsl.
If electrons or other particles of mass (m*) and kinetic energy (E)

impinge on a potential barrier of energy (V") and the thickness (b) in such
way that (E < Vo), they penetrate into the barrier. If the potential barrier is
thin, there is a significant chance that the particle can transmit through the
barrier [6]. The derivation of (RTL) requires the knowledge of resonant
transmission spectrum. The theoretical model based on the transfer matrix
approach [17] has obtained the transmission coefficient T (E) for (a-Si/Sil-
xGex) superlattice:

T(E *)
1

掛1鶴血雄ギ。1器|だ
………

The resonant tunneling life time of the electrons for incident energies
equal to any of the quasi-level resonant tunneling energy states in the
tunneling band is given by Heisenberg's uncertainty principle[1,16];
t
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Where

z: is the lifetime of the quasi-bound state, which is finite (i.e. the particle or
wave packet will eventually "leak out" from the potential well [1].

h - * , h: is the Planck's constant.

LE^: is the half-width of the resonant peak at half-maximum of the resonant

peak around the resonance energy (E*) [4]. LE* Should be inversely

proportional to the lifetime of the states in the well and obtained from the

curve of transmission coefficient versus incident energy by numerical

computation as shown in figure (2):

versus electron energy and

(3)

(4)
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RESULTS AND DISCUSSION
The resonant tunneling lifetime (t) for first band states (the ground

state level and first excited state, T0 and 11, r€spectively), can be obtained

from Eq. (2). Fig (3) depicts resonant tunneling lifetime r0 and 11 verSUS

barriers number for system, X : 0.5 as a mole fraction and a : b : 1.2 nm.

The diagram clearly shows that the (z) increase for the same values of E^
with increase in (N) in a system, see table (l), and (z) values for the

resonant states decrease as the energy moves towards higher tunneling bands.
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Fig. -3: Variation of resonant tunneling lifetime (z) with different
number of barriers in (a-Si/Sir-*Ge*) superlattice structurer where(x :
0.514:b:1.2nm).

We can see from equation (2), when (E*) decrease conversely the

lifetime increasing and when E- becomes larger, the lifetime decreasing,

and the electrons in resonant states of the higher bands can tunnel faster than

they are in lower bands mainly due to their higher energy.

Table -l: The values of (RTL) ,r, of (a-Si/Si1--Ge*) with (x - 0.5, a = b =
L.Znm) for (N : 3, 5, 7,9) for first band states (the ground state level

(rs) and the first excited state (rr).

a-Si/Sir-,Ge* Superlattice
(x=0.5,a=b

: LZnm)

τ。(.10~・
5seC) 65.912

τl(.10~15seC)
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Figure (4a) shows the relationship between the lifetimes of ground

state levels (26) as a function to the well width. It is so clear, from the figure

that the lifetime of ground state level increases as we increase the well width

and the number of barriers in the system. Fig. (ab) shows the variation of the

lifetime of ground state level (zo) as a function of the barrier width. It can be

seen from the figure that the behavior of the lifetime of ground energy level

is increasing slightly as increased barrier width. In fact, this phenomenon

needs more study and more detailed to access the most appropriate

explanation for this behavior.
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Fig.-4: The lifetime of ground state level as a function of (a) the well

width and (b) the barrier width at constant mole fraction (x = 0.5).

While with regard to the lifetime of first excited level (r1) , it is also

studied as a function of each well and barrier widths and that has been

demonstrated in figure 5 (a and b) respectively. Our results had come in

conformity with the practical results in terms of behavior [14], not in terms of

values because we use amorphous silicon as the large energy gap of the

superlattice structure and according to our knowledge such structure have not

been used by others.
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We also presented the effect of mole fraction system on the value of
both the lifetime of ground and first excited state (rs and 11) . It is clear
that both (r, and rr) are independent on the mole fraction system
(concentration of Ge). This is clearly illustrated in Figure 6.
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Fig. -6: The lifetime of ground state (a) and first excited state (b) as
function of the mole fraction in the system for different number of
barriers respectively

In this paper we have numerically determined the resonant tunneling
lifetime for first band states (the ground state level and first excited state,
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ts and 11, respectively) in a-Si/Si1-xGex multi-barrier structures. We

examined our structures for different parameters such as barrier and well

width, number of barriers and mole fraction. The results are very sensitive to

the geometry of tunneling system (barrier and well dimensions). For high

well and barrier width will find high lifetime. In addition, high number of
barriers shows high lifetime while the lifetime for both ground and first

excited states are independent on the mole fraction of the system.
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ABSTRACT
Optical properties of (CuInSTe) thin films with different thickness

(300, 500, and 700nm) prepared under vacuum at room temperature. The

optical transmission spectrums of films of quaternary thin film (CuInTeS)

are measured in the wavelength range (950-1400 nm) by

spectrophotometer. It is observed that refractive index (n), real dielectric

constant (e1), extinction coefficient (k), imaginary dielectric constant (e2)

increase with the increasing of thickness and decrease with increasing of
wavelength (t). The absorption coefficient (o) increases with photon

energy (hv). It is found that the optical energy gap (Eg) of (CuInSTe) thin

films decreases but then increases with increasing of sample thickness.

The results are explained in terms of variation of the transmittance of the

prepared samples with thickness.

INTRODUCTION
The ability to fabricate light-weight and flexible photovoltaic cells

with scalable processing has initiated numerous research activities in the
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solar community. Among the various materials, chalcopyrites, such as

(CuInSe2 (CIS)), (CuIn(S,Se)2) (CISS), and (Cu(In,Ga)Se2) (CIGS) have

attracted considerable attention. These materials have an absorption

coefficient on the order of (105 .--'), which translates to 90Yo absorption

with (200 nm) thickness [1]. This property renders the chalcopyrites

advantageous for weight considerations. However, the standard thickness

of the chalcopyrite layer in a solar cell is presently (1.5-2 pm) [2], and a

thinner absorber layer thickness is generally associated with an increase

in shunt conductance. The shunting is a result of surface roughness on the

same order as film thickness [3-a].In addition to decreasing the

chalcopyrite thickness, replacing sodalime glass with polyimide
substrates would provide further advantages in reducing the weight of the

device and also the possibility of being flexible. Given that the glass-

transition temperature of polyimide is approximately (773K), adopting
the conventional deposition methods for (CIS), such as coevaporation or
electrodeposition, has been shown to be challenging [5]. Recently, a

solution processing of (CIGS) method has been demonstrated using
hydrazine as a solvent [6]. The chalcopyrite layer, processed at (543K),
has been shown to have a photovoltaic efficiency of I0.2Yo.

On the other hand copper indium diselenide (CIS) is a promising
absorber material for thin film solar cells, mainly due to its appropriate

band gaps, high optical absorption coefficient and proper charge densities

l7l. Various techniques have been reported for the preparation of
(CuInSe2) films such as selenization of metallic precursor [8], elemental
co-evaporation [9], spray pyrolysis [10], electro deposition [11], chemical
vapor depositi [2], and chemical bath deposition [6].

In the present paper we report the optical properties measurements in
glassy (CuInTeS) alloys to study the effect of thickness on the optical
constants of the prepared films.

MATERIALS AND METHOD
Glassy alloys of CuInTeS are prepared by quenching technique. The

exact proportions of high purity (99.999o/o) (Cu,In, Te and S) elements,
in accordance with their atomic percentages, are weighed using an

electronic balance with the least count of ( l0' gm). The material was
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then sealed in evacuated (-10-5 Torr) quartz ampoule (length - 25 cm and

internal diameter - 8 mm). The ampoules containing material are heated

to (1100'C) and were held at that temperature for (12 hours). The

temperature of the furnace was raised slowly at a rate of (3-4 oC / minute).

During heating, the ampoules are constantly rocked, by rotating a ceramic

rod to which the ampoule was tucked away in the furnace. This is done to

obtain homogeneous glassy alloys. After rocking for about (12 hours), the

obtained melt was then rapidly quenched in to air. Thin films of glassy

alloys were prepared by vacuum evaporation technique with different

thickness (300,500, and 700nm), the substrates which were corning glass

were subjected to several cleaning stages. In which the substrates are kept

at room temperature (-25'C) at a base pressure of (10-5 Torr) using a

molybdenum boat. The films are kept inside the deposition chamber for

(24 hours) to achieve the metastable equilibrium. A double UVA/ISAIIR
Computer Controlled Spectrometer (Hitachi-330) is used for measuring

optical transmission of thin films as a function of wavelength of the

incident light.

Basic Considerations
The fundamental absorption edge of polycrystalline or crystalline

semiconductors is the region in which the electrons are excited from the

valence band (V.B) to the conduction band (C.B) by absorbing the

incident photons these photons should have energy equal or greater than

the energy gap of semiconductors. The absorption coefficient (o) which is

the decrement ratio of incident radiation relative to unit length in the

direction of wave propagation inside the medium is relating with the

absorbance (A) through the relation[11] :-
2.303A / r \(f = _ .......(t/

t
Where (t) is the sample thickness. Many researchers t4l put the

empirical equation between the optical energy gap (Eg) and energy of the

incident photon which is:-

(c hv) - A( hv - Eg)'. ...(2)

Where (A) is constant, (hv) is the energy of incident photon which can be

calculated using the equation:-
_ 1240
hv = 

- 
......(3)

A(nm)

‐
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Where (r) is the order of the optical transition depending on the nature

of electronic transition .The transition is called direct if the extremities of
(V.B) and (C.B) lie at the same K-space ,while the transition is called

indirect if the transition possible only with phonon assisted (Ak +
0) [7].Thus the value of (r) may be (112,2,312, and 3) corresponding to the

allowed direct ,allowed indirect, forbidden direct and forbidden indirect
transition recpectively.The absorption edge become wide for
polycrystalline

localized states

states can be ca

and amorphous semiconductors because of allowed

are found in the energy gap, the width of these localized

lculated using Urbach Rule[10]:-

c - coeh'/Ee (4)

Where (oe) is constant and (E.) is the width of localized states.

The optical behavior of materialsutilized to determine its optical
constants (refractive index (n), extinction coefficient (k), real and

imaginary parts of dielectric constants (e1, e2)). Several methods were
proposed to determine the optical constants, they involve
spectrophotometric measurements of reflectance (R) and transmittance
(T) of sample in the wavelength range the extinction coefficient
(imaginary part of the refractive index) can be calculated by the relation

lll:-
-alfi-- 4n ...(5)

Where (),) is the wavelength, (o) is the absorption coefficient which
can be obtained using equation (l).
The refractive index (n) can be measured (when the reflectance (R) and
(k) are known) by using the equation [5]:-

(R+1)

(R-1)

The complex index 1N) is given by[6]:-

N-n-ik -lE .......(7)
Where (e) is the complex dielectric constant, given by:-
r = 11 - iez ....... (s)

The parameter (e1) is the real part of dielectric constant, (e2) is the
imaginary part of dielectric constant, from equations (7) and (8) one can
obtain:-

(R-r1z
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11 : nz - k2 .. ...(9)
Ez:Znk. ........(10)

RESULTS AND DISCCSION
The transmittance spectra of (CuInSTe) films with different thickness

are plotted in Figure (l), the figure show decreasing of transmittance (T)

with increasing of thickness (t) , indeed (T) decrease from (0.830 to

0.452) when (t) increase from 300 to 700 nm. The refractive index (n) of
(CuInTeS) films with different thickness were measured and plotted as

function of wavelength (1.) in Figure (2).It was found that (n) decreased

with (),) in the range (950-1450 nm),on the other hand (n) at )":1200nm

which lies in middle of spectrum of the transparent region increases from

( 1.712 to 2.2409 ) with increasing thickness from (300 to 700nm)

indicating that the increasing of thickness made the samples films more

opaque to the incident light.

The dependence of the extinction coefficient (k) on the wavelength

is shown in Figure (3). It is evident that the values of (k) were reduced,

become smaller at the region beyond the absorption edge, they are

relatively small with increasing of (I).It is remarked that (k) values at at (

),:1200nm) increased from (0.0598 to 0.1094) when t increases from 300

to 700nm ,however (k) decreases with further increasing of (t) .The

increasing of (k) can be attributed to the increasing of absorption

coefficient, hence (k) wick be increased according to equation (5), while

the decreasing of k is ascribes to eliminating of defect states responsible

about the absorption processes in the band gap[3].Real and imaginary

parts of dielectric constant (e1 and e2 ) of (CuInSTe) films deposited at

room temperature with different thickness were calculated using equs.( 9

and l0 ). The dependence of (e1) and (e2) on (),) are shown in Figs.(4)

and (5) ,it is concluded that the variation of (e1) mainly depend on the

value of (n2) because the smaller value of (k) comparison with 1n2; ,while

the imaginary part of dielectric constant (e2) mainly depend on (k) values

which are related to the variation of (o).

The variation of (o hv)2 with photon energy (hv) for direct allowed

transition are plotted in Figure (6) for (CuInSTe) samples with different

thickness and the optical energy gaps are determined which are listed is
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Table.l. It is clear that (Eg) decreases with increasing of thickness,

although (Eg) decreases with further increasing of thickness, moreover

(Eg) decreases from (1.06 to 1.04 eV) when (t) increase from (300to 500

nm), while (Eg) increases from (1.04 to l.l eV) when (t) increase from
(500to 700 nm) this can be explained on the fact that increasing of
thickness approach the material structure from that of bulk material which
accompanies by reduction in bonds lengths and angles which
consequently decreases (Eg) values ,similar results are obtained by Z.

Djebbour et al[3] , they showed that the width of (Eg) has tendency to

decrease with the increasing of film thickness.While the interpretation of
the increasing of (Eg) is likely to be attributed to the decrease in the

amount of (Te) atoms with the increase of thickness.
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deposited at room temperature

Table-l: The values of (n, k, €r, €z), and (T at )'-l200nm) for
(CuInSTe) thin films.

Thickness
(nm)

n k Cl C2 E* (eV) T

300 1.712 0.0598 3.0218 0。2080 1.06 0。830

500 2.226 0。 1409 4。9830 0。 6304 1.04 0.482

700 2.240 0。 1094 5.0561 0。4929 1.10 0。452

The optical transmission spectra of amorphous thin films of
(CuInSTe) thin films are measured in the wavelength range (950-1450

nm) by spectrophotometer. It is observed from optical transmission

measurements that optical energy gap (Eg) decreases for low value of
thickness and increases for residual thickness. It is also found that

refractive index (n), real dielectric constant (e1), extinction coefficient (k),

imaginary dielectric constant (e2) increase with increasing of thickness

but decreasing with increasing of ( ),).
t
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a,a)Lill

NaCl & ,tlrli alrr''..'l-r r:+!rl:Jt ryl .1. +;.Jl aJ)J sL,-r-yl ';rl i-.!r p

c..,Uur:SDl ,r-l,ll illLll : (35Kv) 4-.,i1. A aL,-ll crLr_1fSDJ 4.,S"!l illJ.Jl ,:,tJ (LiF)

Jl (K) l.ti\l ;o i:l.iJl 6'trjSJYl *y..Jl i-iL;'l .r+-,CJl ..,p i.-S,:.Jl:.rl.;Jt +

-1r!ij p;ur'J."-r^ll .3,..,l Cr a:,-.,r^ll 6lir-;(\U 4,S!l :JtUl rJ! erEill ,''+l .(L,M) dtr-Jdl

:;Yl ;^ ai,-.,i^ll ,r-l"ll a-,^Sll alu.lt .ttl (1.1 Mm/sec).:Lj_.;SJYI byt (56KeV)

i Ll (0.02nm) .,._.r- &t J.-!lr (50.8KeV) _,,.ii: (NaCl) 3JA.Dr..,p e..S.i.llj

.(0.014 nm) ,,;_r .J:l J.-!b (44.3KeV) ailJ.Jl r$i! (LiF) 6rri

ABSTRACT
The aim of this research is to determine X-ray emission spectrum of

molybdenum anode by using LiF and NaCl Crystals to calculate the Kinetic
Energy for accelerated electrons in (35KV), The maximum Energy of
electron after collision and reflected from crystals and The velocity of
electron which travels from the (K-shell) to the (L-M shell). The results

showed that the max. Kinetic energy of electrons emitted from the anode

Molybdenum estimated (50.8KeV) and the speed of electrons (1.lMm/sec).
Maximum Quantum energy of x-ray radiation energy which emitted from
anode and reflected by NaCl crystal (50.8KeV) and the shortest wavelength
(0.02nm) either in LiF crystal estimated energy is (44.3KeV) and the shortest
wavelength (0.014nm).

INTRODUCTION
X-rays were discovered in 1895 by William Roentgen and their uses

and benefits were recognized before their risks. The problems caused by X-
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rays are due to their ionizing ability. This means that X-rays are capable of
initiating chemical changes on the atomic level [1].

X-rays primary interact with electrons in atoms. When X-ray photons

collide with electrons, some photons from the incident beam will be deflected

away from the direction where they originally travel, much like billiard balls

bouncing off one another. If the wavelength of these scattered x-rays did not

change (meaning that X-ray photons did not lose any energy), the process is

called elastic scattering (Thompson Scattering) in that only momentum has

been transferred in the scattering process. These are the x-rays that we

measure in diffraction experiments, as the scattered X-rays carry information

about the electron distribution in materials. On the other hand, in the inelastic

scattering process (Compton Scattering), x-rays transfer some of their energy

to the electrons and the scattered x-rays will have different wavelength than

the incidenrx-ray l2).
Diffracted waves from different atoms can interfere with each other and

the resultant intensity distribution is strongly modulated by this interaction. If
the atoms are arranged in a periodic fashion, as in crystals, the diffracted

waves will consist of sharp interference maxima (peaks) with the same

symmetry as in the distribution of atoms. Measuring the diffiaction pattern

therefore allows us to deduce the distribution of atoms in a material [3].
X-ray can be produced in two ways:

By acceleration the charged particles are usually electron-these rays are

bremsstrahung as forms continuous spectrum (a mixtures of electromagnetic

waves is very short and short) .or when the electron transition in the cover of
atom from Avery high level. X-ray will then show a certain wavelength, and

have a specific energy. Both cases above occur in the cavity X-ray, where the

electrons arise from anode (fuse molybdenum) and speed by voltage to

collision by the surface of cathode and then produce X-ray and heat. 99oh of
the electricity used appears as temperature is not helpful and only lYoof the

energy converted to X-rays [4].

Theoretical part:
The difference between the energy of electron accelerated before and

after the collision can be written by the flowing equation:

E: e U: l/2 tnrvt2 : E pt,+t/2 fii"v22 (1)
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: elementary charge of the electron (e:1.602*10-re C;.

anode voltage.

electron mass.

velocity of the electron before the collision.

velocity of the electron after the collision

Epn : energy of the photons (energy of an X-ray quantum).

The energy of radiation quantum is:

Vol.22,No。 5,2011

(2)EF為  =み .√ =み i
力:Planck's constant(力 =6.625*10~34 woseC).

c : light velocity in vacuum (c : 2.998* 108 m . sec-';.

f : frequency.

i. : Wavelength.

The bremsstrahlung has a continuous spectrum with an edge at short

wavelengths. This corresponds to those electrons which transpose their whole

kinetic energy into an X-ray photon (total slowdown, vz:O). The photon has

then a maximum energy; hence its wavelength is minimum in this case [4]:
f,r,, : e tI : Ju. f : Ir cli.*t,
Wavelengths below /. 

^in 
can't occur at a given anode voltage because the

entire kinetic energy of the electrons is already transformed in X-ray quanta.

Equation (3) represented the maximum energy of electrons accelerated to the

shortest wavelength.

Electron Shells:
As a simple model, an atom may be considered to be a positive charged

nucleus surrounded by shells of negative charged electrons. The shells are

termed K, L, M, and N (starting from the innermost, most strongly bound

shell). More accurately, an atom consists of a nucleus surrounded by

electrons that occupy volumes of space (orbital's) around it (Figure 1) only
some of which are spherical.

(3)
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Fig.-l: Actual probability distributions for electron clouds, which are

considered as shells in this discussion.

When a sample is bombarded by an electron beam, some electrons are

knocked out of their shells in a process called inner-shell ionization. About

0.1% of the electrons produce K-shell vacancies; most produce heat. Outer-

shell electrons fall in to fill a vacancy in a process of self-neutralization

(Figure 2). The energy required to produce inner-shell ionization is termed

the excitation potential or critical ionization potential (E.) [5].
eflor.actBrk:tb x-ray

irEidenl
Bl€lctrons

inuijsnt
glectrc,n

bremsslrahlurTl

Blastb s lly
sr;attigrBd
€le8tr,3n

譜盤朧尋低:∝tmn

irlslastic{llV
strattsred rleclron

Fig.-2: Classical models showing the production of bremsstrahlung,

characteristic X-rays, and Auger electrons.
(Left) Electrons are scattered elastically and in elastically by the

positively charged nucleus. The in elastically scattered electron loses energy,

which appears as bremsstrahlung. Elastically scattered electrons (which

include backscattered electrons) are generally scattered through larger angles

than are in elastically scattered electrons. (Right) An incident electron ionizes

the sample atom by ejecting an electron from an inner-shell (the K shell, in
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this case). De-excitation, in turn, produces characteristic X-radiation (above)

or an Auger electron (below) [5].
When outer-shell electrons drop into inner shells, they emit quantized photon

"characteristic of the element". The energies of the characteristic X-rays

produced are only very weakly dependent on the chemical structure in which

the atom is bound, indicating that the non-bonding shells of atoms are the X-

ray source. An atom remains ionized for a very short time (about l0-r4

second) and thus the incident electrons that arrive about every 10-12 second

can repeat atom ionization. However, not all outer-shell electrons can fall in
to produce X-rays [6].

From fig.2 the photons (energy quantum) which are emitted during these

electron jumps are called .ko and tr(B,respectively. The corresponding

wavelength can calculated from:
hc

./rka :
Fl― EI

en"d ?*F =
6;u - Etr

Fig.-3: Bragg reflection of x-ray [6].
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fr,r
(4)

E1 - E6 The difference in electron energy between the L and K -shell.

E;',{ - 66 The difference in electron energy between the M and K -shell.
Because this energy difference is a characteristic of the material, the radiation

is called "characteristic radiation". This radiation exhibits a line spectrum.

Bragg diffraction:
Bragg diffraction occurs when electromagnetic radiation or subatomic

particle waves with wavelength comparable to atomic spacing's are incident

upon a crystalline sample, scattered in a specula fashion by the atoms in the

system, and undergo constructive interference in accordance to Bragg's law.

For a crystalline solid, the waves are scaffered from lattice planes separated

by the linear distance d. Where the scattered waves interfere constructively;

they remain in same phase since the path length of each wave is equal to an

integer number of multiple of the wavelength [4, 5, 6].

/
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The path difference between two waves undergoing constructive

interference is givenby 2dsinO, where 0 is the scattering angle. This leads to

Bragg's law which describes the condition for constructive interference from

successive crystallographic planes (h, k, /) of the crystalline lattice [6]:
2d sin O=nλ

Where n is an integer determined by the order given, and )' is the

wavelength. A diffraction pattern is obtained by measuring the intensity of
scattered waves as a function of scattering angle. Very strong intensities

known as Bragg peaks are obtained in the diffraction pattern when scattered

waves satisfu the Bragg condition.

Selection rules and practical crystallography
Bragg's law, as stated above, can be used to obtain the lattice spacing of a

particular cubic system through the following equation:

ご =
Ⅲ
2+た2+12

where a is the lattice spacing of the cubic crystal, and h, k, and / are the

Miller indices of the Bragg plane. Combining this relation with Bragg's law

[6]:

(轟 )2=

(5)

(6)

sin2 θ

み2+た2+:2'
(7)

One can derive selection rules for the Miller indices for different cubic

Bravais lattices; the selection rules for several will be given at table - 1.

Table -1 : Allowed and Forbidden Reflections of Different Bravais

Lattices

Bravais lattice Allowed reflections :Forbidden reflections

Simple cubic

Body-centered
cubic 

i

:Face―centeredcubiclrrr'ル 'J)a1l odd
l                   l even

I None

la+ル +′ )odd

or alllrrr,・
9の ΠliXed Odd and even

Any力 ,た ,′

“

+ル +の even

ID)iamond FoCoC.   lλ l,1お|:],ir even dι

(‐
above, or even g`( 力+ル+の≠

|

14n                     l

l Triangular lattice l′ eVen,力 +2ル≠3“   |力 +2■ =3“ for odd′     ‐
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To overcome this difficulty, Niels Bohr proposed, in 1913, what is now

called the Bohr model of the atom. He suggested that electrons could only

have certain classical motions lll, l2]:
The electrons can only travel in special orbits at a certain discrete set of
distances from the nucleus with specific energies.

The electrons do not continuously lose energy as they travel. They can only
gain and lose energy by jumping from one allowed orbit to another,

absorbing or emitting electromagnetic radiation with a frequency A
determined by the energy difference of the levels according to the Planck
relation.
The frequency of the radiation emitted at an orbit of period (O is as it would
be in classical mechanics; it is the reciprocal of the classical orbit period[7,9]:
3.

T=予
The particle side:

1- Description of the X-ray device with diffract meter:

The case of the X-ray device shown in figure 4 [The device is made by LD
didactic company, Germany] shielded from radiation consists of three

separated chambers. The largest (right-hand side) chamber is the

experimental space. It contains the geometry (facility for controlling and

measuring angles) that holds the LiF crystal and the detector (Geiger-Muller
counter tube). The X-ray tube is placed in the middle chamber. The left
chamber contains the microprocessor controlled electronics, the controls and

displays. The mechanism of X-ray is excluded because the high voltage at

the X-ray tube is only present when the two sliding doors of the experimental
and the tube chamber are closed. The doors and windows consist of lead
glass, which prevents any escape of inadmissible radiation. Lead glass is soft,

be careful for not to scratch it. The same happens to the LiF crystal fixed on
the geometry [8].

(8)
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Fig.-4: X-Ray device with goniometry [81.

2- For recording the X-ray spectrum in the Bragg arrangement the following

working parameters should be set up: Tube culrent: I : I ffiA , High voltage:

U:35 kV, Measuring time: t:5 s r lnitial angle:5o ,Final angle max.:
400

3- Determine the wavelength and quantum energies for the characteristic

v lines Ko and Kp of the Mo anode for NaCl and LiF .

4- Calculate the maximal quantum energy for each experimental value of the

anode voltage U from the angles belonging to the corresponding short-wave

edge using equation (3). List the energies in a table and compare them with

the kinetic energy E: eU of the electrons accelerated by the voltage U.

5- Calculate the &. - Sg The difference in electron energy between the L

and K -shell and Ejg - g&- The difference in electron energy between the M

and K -shell by using equation (4).

6- Using equation (l) to find the velocity and interval time of electron and the

displacement between the orbits.
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RESULTS AND DISSECTION
l- The kinetic energy of accelerated electrons valued before collision
(56keV) and velocity (1.1Mm/sec).

2-The maximum energy for estimation after collision and reflected from

NaCl crystal (50.8KeV) with wavelength ()",1n:0.0214nm) for first order of
diffraction (k:1), Ey - 4r:l4.16KeV i.e. l.u :0.0876nm and

tr,,.f - [g":6.53 KeV i.e. IB:0.19nm.

β
'`I  ROノ

1'sl   ^

Fig。中5:spectrunl of NaCi crystal

As can be seen from Figure(5)that the spectrum contains and three

sharp lines which characterize the spectrum of X― ray for anode inolybdenum

reflected from a NaC)l crystal with special angle and that can be detellllined

theoretically from the equation(5)

The ratio(d/n)haS meaning in the crystals science ofto imagination surfaces.

Taking into account that the linear spectrurn cannot be done without voltage

estiinated at 35 KV and without that we will get a continuous spectrunl of X―

rays。 ]But the electrons tend to have the movement of vibration energy

generating heat where the electrons do not have the crust to leave(K― shan).

3-The inaxirnunl energy for estimation atter collision and reflected from LiF

crystal(44。 3 KeV)with Wavelength(λmm=0.0 14rlm)fOr second order of

diffraction (k=2),  FL― FA‐=25.3KeV  i.e  λα  =0.0489911m  and

=議
―』恥=14.16 KeV i.e λβ=0.097nm。
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e′ ‐ :  RO′ 1′ s

26       342

40      2938
42      2864

46      2560

52      1876
54      1584

Fig.中6:spectrunl of LiF crystal。

Figure(6)noted a linear spectrum and three peaks characteristic of crystal

LiF.But the flrst peak is getting closer to the shorter wavelength compared to

crystallize NaCl.

4-by using equation (1)tO Calculate the velocity of the electron atter the

collidon and travd from=渾 ―亜稀represented as(vβ =0.046Mm/sec)and

亀‐―島f as(vα =0。 7Mm/sec)in NaCI crystal compare to the LiF(vβ =

0.67Mm/sec)and(Vα =0。 94Mm/sec)。

Conclusions:

1- Increasing the voltage between the anode and cathode (acCelerating

voltage)is nOt the only factor thaザ s causing the igure ofthe linear spectrum

ofX…rays but rnainly depends on the type ofanode rnaterial.

2-lνlost important features of the spectrum of linear high intensity in X― rays

more than 90 tiines or rnore ofthe other rays that have the same wavelength.

3-X― ray radiation,especially(K― Line)playS a main rule in an important

study the crystalline structure of solids。
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id-ill
4fu1+ iJ.'- Jl PbSe,PbS 4+dY i*"."-llb AJiiSJl u,.5l. r\l a-].,rr-l Ci-; i
r:e i.uleYl orA ,',i.U.(1-1.2)pm,sl^,, $c (eU.-,,-alsil-) rt!ts.rL cs.:!^SJl ,.', ',ill

i,]> i-=.;r r:s ir^.l^ll a-,*xeYl ji dr:+:i X-ray sl-r=i.335K,300K |].,;s a-=;r

,'uel^il FTIR jk+.lrii1, lrJl ujl. rll L'r'ur3 JJ.cll 6r:ri-o Ts=335K,300K

dl! l6j\. '+UJl ;.*JYl Ul> a-=.-,r.: tr,,Je ''"3"i LJ|,-Jb 4-.,.rSJill .iL:-9+ill ;i 4Ult
a,.3;JYl u!,2= i+_l & eLjtr,'r,4LJl .,J. onl" 9 -JLi uiL.i,-,.rJ,'\l\<,i3.:.!l
a+..i.nYl .Ts i*+)Yl ;t!:= i=.>;.tj e^ lli23'l.sil ,-,r;rr A+Li*Yf '-r':)rJ 335K,300K

.,'L.+LJ| ,Jc 4+{^lt eIB 
-Lr.;', 

CO2 -11X't..*5'l-.-"=l o-.pJ.i a--,,^ll

ABSTRACT
Fabrication and studying detecting characteristics of PbS and PbSe

by chemical path deposition over Si and glass substrate at thickness (1-

l.2pm). These deposition were plasticized from the degree 300K to 335K.

X-Rays analyses (XRD) have illustrated that the structure of the deposition

film at room temperature T, 300K and 335K is polycrystalline. Optical

properties studied by FTIR, UVA/ISAIIR absorption. The results show that

the films structural and optical properties are influenced by kind and

temperature of substrate. The characteristics of the current and voltage were

studied on Si and glass substrate at Tr 300K and 335K. Responstivity were

studied for the detector PbSe ,PbS as a function to the wavelength , and it
found that is increased with T, increment. The films exhibited as a good

sensitivity to the CO2 gas with more response-recovery characteristics.

INTRODUCT10N
These sensors perforln the irrlportant task of sensing chenlicals

analytes and also giving quantitative infollllation of the concentration of
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analyte in the environment. Today there is a great deal of interest in the

development of gas sensors for application of air pollution monitoring,

detection of harmful gases in mines, grading of agro-products like coffee

and spices, home safety, exhaust gas monitoring, hand held breath analyzers

etc. The infrared region from I pm to 5 m is an area of interest for both

spectroscopic and thermo graphic applications. Lead sulphide (PbS) and

lead selenide (PbSe) are intrinsically photoconductive materials that cover

this important spectral region and have a long history of development and

manufacturing[1]. They have several advantages over competing materials,

but because of their nature, they also have several challenges that need to be

addressed. PbS and PbSe detectors are photoconductive sensors whose

resistance decreases with increasing infrared light. PbS sensors operate from
1.3 prm to 3.2 pm with a peak sensitivity near 2.2 pm, while PbSe sensors

operate from 1.3 pm to 5.2 pm with a peak sensitivity near 4.2 pm[2].They

can be used at room temperature or cooled with a thermoelectric

cooler.Large active area devices (5mm , 5mm) are available. Both PbS and

PbSe detectors are used in pyrometers for temperature measurements, as

flame monitors, in gas sensors and in analytical instruments that PbS and

PbSe have a long history of development and have taken advantage of
advances in manufacturing techniques to continue to be important detectors

for infrared sensing. chemical bath deposition involves relatively low costs

and is a relatively easy technique. Substrates of various sizes and shapes

may be used and no toxic gaseous precursors are needed. Moreover, the

chemical bath deposition method allows the production of large volumes of
powders and films for industrial applications (gas sensor for example)[3].

MATERIALS AND METHODE
A chemical reaction of lead acetate solution Pb(CH3COO), (0.1 M) with
thiourae solution (NH2)2CS (0.1 M) was done to precipitate PbS material on

the bases from the degree 300K to 335K.

A chemical reaction of lead acetate solution Pb(CH3COO)2 (0.1 M) with
selenourae solution (NHr), CSe (0.1 M) was done to precipitate PbSe

material on the bases from the degree 300K to 335K.
The bases were coated with the above solutions then dried by drying oven at

temperature of 333 K.
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RESULTS AND DISSCUSION
The component characteristics are measured by using X-ray system. The

best membranes are that which precipitated on the silicon are it clear in
Figures I to 3.

Spectral tests were conducted using spectral analysis (spectrophotometer) .

Through the study of absorption spectrum of the membranes , it can be

noted a move in the absorption edge towards the short wavelengths when

the temperature substrate increase , as it is appeared in fi5. 4 and 5. This

corresponds with what R.Dalven has got l4), and the reason is due to the

expansion of the energy package not allowed transitions to Chalcogenide

when increasing the temperatures substrate .

The energy gap is counted for direct allowed transition from drawingv

graphic relationship between absorption coefficient with
fallen photon energy. And from the intersection of the straight line tangent

to the curve as in fig.6 and 7 with the X-axis [(ohu)2:0] it can be noted the

value of the direct energy gap(Eg), which equal to 0.29 eV, and its value

increases with the increasing of the temperature substrate that it is equal to

0.32 eY for (PbSe) and Energy gap for PbS 0.43 eV, increase with the

increasing of the temperature substrate equal to 0.47eV which is approach to

the value reached by (heini saloniemi) [5] , that is equal ( 0.27 , 0.31) eV to
(PbSe) , (0.41 - 0.43) eV of (pbs) .

Current change was measured as a bias voltage function , as it was used

infrared light source (lpm -5pm), power supplier, and sensitive measure

of the current (digital electrometer keithely). The current of darkness is

recorded first as a function as a voltages and then re - measured the source

in the presence of light with the introduction of the current of darkness.

つ

´

3-
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Fig.-l : X-ray Spectra for PbS/glass thin Film.
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20(deg.)

Fig. -3: X-ray Diffraction Spectra for PbSe thin Film

5- Comparison between both currents 16 and Iprr was done by drawing $aphic
voltage- curent shown as in fig. 8 to I I .The difference between Ipn and 16

noticed for membranes precipitated on the silicon is clear than membranes

precipitated on the (glass).

6- The spectral response of the prepeared samples , which are deposited on

different bases , has been studied . It can be noticed that the models

deposited on glass bases no response to the IR radiation . while the models

deposited on (Si) showed clear response in fig.12-

7- Graphic relation is drawn between Responstivity (R1) an wavelengths for

manufactured detectors shown in fig.(12). The value of the top response to

the PbSe membranes are equal to ( 0.55 x l0-rA/w), while the value of the

top response to PbS membranes are equal to (0.39 x 10-'A/w; by using

formula (1)t6] are closed to the recorded standard ones [5].
R1:Ipn/Pin or Rr.:V/Pir. (l)

P1n (power of incident light )
8- The sensitivity of PbS and PbSe membranes to CO2 gas is tested . It has

showed a clear sensitivity as shown in figures 13,14, 15 and 16, used

formula (2) for the reducing and oxidizing gases [3] :
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S=△R/Rが r… …………………………。 (2)

Where△R=Rdr― Rgas

0246

Wavelength{μ m}

Absorption Edge for PbSe thin Film

1.5     2     2.5

Wavelength{ltrn)

Fig.- 5: Absorption Edge for PbS thin Film
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Fig. -8: Current- voltage characteristics of
PbSe on glass

Vol.22,No.5,2011

09

0.8

07

06

05

04

0.3

02

Fig. -9: Current- voltage characteristics of
PbS on glass

味
＞
ｏ
．
・‐Ｅ
↓
∞ｏ
【
ｘ
味
ρ
〓
‘
）

殊
＞
ｏ
．
・‐Ｅ
じ
∞ｏ
】
ｘ
Ｎ（ρ
〓
づ
）

08

07

06

0.5

0.4

0.3

02

シ

0  01  02 03 0.4 0.5 0.6
Photon Energy(eV)

Fig.- 6: (uho)2 versus photon energy at 335K Fig. -7: (oho)2 versus photon energy at 335K

50

40

30

20

10

0

10   20   30   40
Bias Voitage(Voll)

10   20   30   40
Bias Voltage(Volt)

（こ
曰
く
ュ
）
↓〓
ｏ』』
〓
０

０

　

　

　

　

　

０

　
　
　

　
　

０

３

　

　

　

　

　

２

　
　
　

　
　

１

（。口
曰
く
ュ
）
一目
〓
』
〓
０

ワ

ワ

239

PbSe

PbS



∞

“

∞

”

１０

０

１

ｐ
ｍ
Ａ
ｕ
Ｉ
ｎ
，
Ｆ
ｕ
ｃ

Study of Chemical Gas Sensing and IR Detector Properties of Lead Chalcogenid

Morooj, Abdul-Hussain, Ashwaq, Mohammed and Karameh

Fig. -10: Current- Voltage
characteristics of PbSe on Si

Fig。 -12:Relationship be●ween the

Responstivi″ &wavelength of
PbSe/Si,PbS/Si
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Fig. -l l: Current- Voltage
characteristics of PbS on Si

0025

002

0015

001

0005

0

50    100    150    200

Time(Sec。 )

Fig.-13:Sensitivlly of PbS/Si

Thin Filmsto C02gaS

■
ぼ
ル
Ｈ
く

0.035

003

0025

`

`  0.02

0,035

0.03

0.025

0.02

0.015

0_01

pbScノ
Si

0        50       100       150       200

rime(sec.}

Fig。 …15:Sensitivlty of PbSe/Si

Thin Films to C02gaS
「

00■5

0.01

0         100        200

Fig。 -14 Sensitivily of PbS/glass

Thin Films to C02gaS

くヽ

↑
』
じ

だ〆

/1
メ    IPbSe
|
1
1
ヽ
1
1
0

240

0     10     20     30     40     50

Bias Vo:的 e fVOlt)

０

　

　

　

０

　

　

　

０

　

　

　

０

　

　

　

０

５
　
　
４
わヽ
」
Ｐ・
ｈ
Ｌ
ｆ
卜
〉
１

23456



0.035

0.03

0.025

∝

≧  0.02
C

0.015

し

Al-Mustansiriyah J. Sci Vol.22,No。 5,2011

:

Fig. -16: Sensitivity of PbSe/glass
Thin Films to CO2 gas

So, we can conclude :

l- The peaks of reflections indicate(XRD) that films are of
polycrystalline structure and the intensity of plane (111) reflection is

higher than that of other planes, which means that this plan is
suitable for crystal growth.

2- The peaks of reflections indicate on Si is suitable for crystal growth

than glass thin film .

3- the results have shown that the best properties to the films, was at the

temperature 335K , and found that energy gap value increased with

Ts increase .

4- It can be e found that Ts increase will reduce of the dark current
E values Ia to half , which leads to the decrease of noise current (In)

and good sensitivity .

No sensetive to IR radiation (1-5)p- for membranes precipitated on

glass but membranes precipitated on Si have a good sensitivity.

Films deposits on Si exhibited good sensitivity to the CO2 gas with
more response-recovery characteristics than glass because crystal

growth of films on Si appear more crystalline than films on glass and

no effect appear when T. increase.

5-
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Femtotechnology - l0-r5 seconds. Where in femtosecond lasers: lasers emitting
pulses with durations between a few femtoseconds and hundreds of
femtoseconds. The generation of ultrashort pulses, that is pulses in the order of
picoseconds and femtosecond lasers involves optical coatings as important

functional elements, e.g. high reflectors (HR), output couplers (OC) and

antireflection (AR) coatings. These optical elements are based on the

interference phenomenon of light. Their theoretical analysis generally relies on

the well-known scattering matrix formalism derived from the Maxwell
equations. Laser performance strongly depends on the quality of optical

coatings: reflectance of high reflectors should approach the ideal 100% value at

the operation wavelengths in order to minimize laser inter cavity losses and

output coupling has to be set to specific values to ensure optimal operation. This

paper reports a theoretical design of dielectric Bragg mirror (DBM) to achieve

high reflectivity and dispersion compensation over a broad bandwidth. Analytic
expressions for reflectivity (R), group delay (GD) and group delay dispersion

(GDD) are used. Dielectric materials TiO2lSiO2 ananged as a periodic stacks

have been used to design Bragg mirrors using the Fusedsilica as a substrate. In
this paper we demonstrate a dielectric multilayer mirror with a controlled
reflectivity and dispersion in the wavelength range 650 - 900nm, it exhibits a

reflectivity of >99.999999%. These stacks have a maximum reflectivity at

800nm. The group delay and group delay dispersion also have shown a low
oscillation.

INTRODUCTION
In this paper, we study the theoretical design of Dielectric Bragg Mirror

(BM). In the design of dielectric mirrors, an optical transfer-matrix method can

be used. The most general method of calculating the reflectance and the

transmittance of a multilayer is based on a matrix formulation, of the boundary
conditions at the film surfaces derived from Maxwell's equations.

A Bragg Mirror is a periodic structure composed of pairs of layers of
dielectric or semiconductor materials characterized by different refractive
indices. A Bragg mirror (also called distributed Bragg reflector) is a structure,
which consists of an altemating sequence of layers of two different optical
materials [1-3].
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The most frequently used design is that of a quarter-wave mirror, where

each optical layer thickness corresponding to one quarter of the wavelength for
which the mirror is designed. The latter condition holds for normal incidence; if
the mirror is designed for larger angles of incidence, accordingly thicker layers

are needed l2).
Bragg mirrors can be fabricated with different technologies:

(a) - Dielectric Bragg mirors, based on thin-film coating technology, fabricated

for example with electron beam evaporation or with ion beam sputtering, are

used as laser mirrors in solid-state bulk lasers. The mirror structure then consists

of amorphous materials [4].
(b) - Fiber Bragg gratings, including long-period fiber gratings, are often used

in fiber lasers and other fiber devices. They can be fabricated by irradiating a
fiber with spatially patterned ultraviolet light t4l. Similarly, volume Bragg

gratings like (BragGrate'' Mirror) can be made in photosensitive bulk glass.

The BragGraterM Mirror is a reflecting volume Bragg grating (RBG) recorded in
a bulk of photosensitive silicate glass. BragGraterM Mirror placed in a laser

resonator enables spectral and thermal management of the laser radiation and

can withstand high optical densities up to 5 Jlcm'. The laser modal structure is

controlled by the longitudinal mode selection with the bandwidth down to 20 pm

and the customized central wavelengths with accuracy of 0.1- 0.5 nm.

BragGraterM Mirrors have record low absorption and allow thermal laser

wavelength shift reduction to 0.005 nm/I( [5,6].
(c) - Semiconductor Bragg mirrors, can be produced with lithographic methods.

They are used, for example, in laser diodes, particularly in surface-emitting

lasers.

There are various types of Bragg reflectors used in other waveguides,

based on, e.g., corrugated waveguide structures which can be fabricated via
lithography. Such kind of gratings are used in some distributed Bragg reflector
or distributed feedback laser diodes [7,8].

PRINCIPLE OF OPERATION
The principle of operation and the theory model for dielectric Bragg

mirror can be understood as follows:
Each interface between the two dielectric materials contributes a Fresnel

reflection [4]:
rr :(nn-n,)l(no+n,) .....(l)
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Where rt. Fresnel reflectivity, nn high refractive index and n, low refractive

index.

For the design wavelength, the optical path length difference between reflections

from subsequent interfaces is half the wavelength; in addition, the reflection

coefficients for the interfaces have alternating signs. Therefore, all reflected

components from the interfaces interfere constructively, which results in a

strong reflection. The reflectivity achieved is determined by the number of layer

pairs and by the refractive index contrast between the layer materials. The

reflection bandwidth is determined mainly by the index contrast [4].
Ultrashort pulse generation has advanced to a level where the bandwidth of
standard Bragg mirrors, composed of SiO2 and TiO2 quarter-wave layers, limits
the pulse width (Figure- 1).

7-9,/4-Layers

Fig.-1 : Standard dielectric quarter-wave Bragg mirror [51

The limitation is two fold. First, due to the limited difference in refractive

index of both materials, SiO2:1.45 and TiO2:2.4, the high-reflectivity

bandwidth of a standard quarter-wave Bragg mirror at 800 nm is only about 200

nm. Second, the higher order group delay dispersion (GDD) produced by

quarter-wave Bragg mirrors further limits the useful bandwidth to about 100 nm

for 10-fs pulses. The effect of the dispersion from quarter-wave Bragg mirrors

on short pulse generation has already been investigated with CPM-dye lasers

tsl.
In this paper, we present the transfer matrix method allowing solving

Maxwell equations in multilayer dielectric structures. We shall consider an

example of a periodical structure (Bragg mirror) and derive general equations in

planar structures. In the beginning, we consider propagation of light in the

normal to layer planes direction. We shall generalize the transfer matrix

approach for TE and TM linear polarizations of light. By definition, TE-

polarized (also referred to as s-polarized) light has the electric field vector

parallel to the layer planes, TM-polarized light (also referred to as p-polarized)

has the magnetic field vector parallel to the planes (see Figure-2).

TiO2 / SiO2
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Fig. -2: Orientation of electric and magnetic fields in TE- and TM-polarized
incident on a planar boundary [9].

What happens to the electromagnetic field at the planar interface between

two dielectric media with different refractive indices? The answer can be found

by resolving the system of Maxwell equations independently in the two media

and then matching of the solutions for electric and magnetic fields by the

Maxwell boundary conditions at the interface. These conditions require

continuity of the tangential components of both fields. Th"y can b€

microscopically justified for any abrupt interface in the absence of free charges

and free currents.

Consider a transverse light-wave propagating along the z-direction in a
medium characterized by a refractive index n that is homogeneous in the xy

plane but possibly z-dependent. The wave equation in this case becomes [ 1 ,9]:

4+=-tdn'r .....(2)
OZ

where ko is the wave-vector of light in a vacuum. The general form of the

solution of Eq. (1) writes:

E = A* e*pQto)+ .d- exp(-tkz) .....(3)

where k = kon, A* , A- are coefficients. Using the Maxwell equation one can

easily obtain the general form of the magnetic field amplitude

B = A* nexp?t )- ,a- nexp( tkz) . . ...(4)

If we consider reflection of light incident from the left side to the boundary

(z = 0) between two semi-infinite media characterized by refractive indices n,

(left) and n, (right), the matching of the tangential components of electric and

magnetic fields would give

Ai +A, =t| ""'(5)
(nl - A,)t, : Aln, .....(6)

BLξ
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where li ,, A; and l,' are the amplitudes of incident, reflected and transmitted

light, respectively. One can easily obtain the amplitude reflection coefficient

,=A'-=nt-" ,.,.,(7)
At nt+n,

and the amplitude transmission coefficient

, = 
A... = 2nt 

.....(g)Ai nt+n)

The ratio ofreflected to incident energy flux (reflectivity) is given by

R= r' .....(9)

and the ratio of transmitted to incident energy flux (transmittance) is

T =n, t' .....(to)
nl

In the last formula, the factor '' "o-"s 
from the ratio of light velocities in two

nl

media.

In multilayer structures, direct application of Maxwell boundary

conditions at each interface leads to the necessity to resolve a substantial number
of algebraic equations (two per interface). A convenient method allowing
reducing the number of equations to be resolved to a strict minimum (four in
general case) is the transfer matrix method, which we are going to describe
briefly here.

Let us introduce the vector

d5(Z)=[:|:|]=|―

f号
)|    ・・・̈ (11)

where E(z), B(z) are the amplitudes of the electric and magnetic field of any
light wave propagating in the z direction in the structure under study. Note that
612; is continuous at any point in the structure due to the Maxwell's boundary

conditions. In particular, it is continuous at all interfaces where z changes
abruptly.

By our deinition,thc transfer mttr破 t across thc layer of width α is
such a 2× 2 rnatrix thati

t61r_O=6=_′  ……(12)
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It is easy to verif, by substitution into Eq.(l1) of the electric and magnetic

amplitudes (2), (3) that if r is homogeneous across the layer,

a -[ coska lrinrrl

'=1,,"",^i, d;] (r3)

The transfer matrix across a structure composed of m layers can be found as

r =llf, . . ...( l4)

Where f is the transfer matrix u..os i-th layer. The order of multiplication in

Eq.(13) is essential. The amplitude reflection and transmission coefficients (r"
and t,) of a structure containing m layers, and sandwiched between two semi-
infinite media with refractive indices nb., n,,ro, before and after the structure,

respectively, can be found from the relation

,l l=[ ''.1 (rs)
ln,,r, - n,rrr, ) ln,,ro,t, l'

One can easily obtain

- - 
n,s+,l tt + nt"lrn rsn,l e. - l a, - ntqnl rz,, = -"*"' " , ''" .....( 16)
lzt - flt"r,l zz - nn,rnrllt * frtr.fiDrxn/tz

t' : 2n'"n 
rr, - n,"r,rrr'r'!')r;r,';r;;r';i,;r, *,rr,''' "( I 7)

The intensities of reflected and transmitted light normalized by the
intensity of the incident light are given by

R=lrl', T = r,'n'lr' .....(18)
fr,,,1,

respectively.

In its turn, the transfer matrix across a layer can be expressed via reflection
and transmission coefficients of this layer. If the reflection and transmission
coefficients for light incident from the right-hand side and left-hand side of the
layer are the same, and n,"r=nright:n (the symmetric case realized, in particular,

in a quantum well embedded in a cavity), the Maxwell boundary conditions for
light incident from the left and right sides of the structure yield:

f Ir*" 
-l-[,'l

' 
ln - nr, ) Ln,, )'

^[ r. T [-r.a I ""(le)
Tl '' l='l-n,,)-l-"*r,,)
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This allows the matrix r to be expressed as:

For a quantum well, /, = I + r. , and Eq. ( 19) becomes

^ tr ol
f,L* =l-zrL l I .....(21)

L t, l
In the oblique incidence case, in the TE-polarization, one can use the

uurir[1,!']-], *n... 8,, B, are the tangential (in-plane) components of the a
lB,('))'

electric and magnetic fields of the light wave. In this case, the transfer matrix (4)

keeps its form provided that the fbllowing substitutions are made:

k- = kcoscp, n ) ncosg .....(22)

where p is the propagation angle in the colresponding medium ( e=0 at normal

incidence).

In the TM-polarization,following Born and Wolf [1] we use the Uurir[B-'f']1,
lE,('))'

which still allows the transfer matrix (12) to be used provided that the

substitutions are done:

k, = kcoscq a
.....(23)

n -"otQ

Note that the transfer matrices uJros the interfaces are still identity matrices,

and Eq. (13) for the transfer matrix across the entire structure is valid.

In the formulas for reflection and transmission coefficients (15-18) one

should replace, in the TE-polarization

n,"f, ) frt"li cosQuf, t nright + nrignt cos(Prisht ' '"'(24)

and in the TM-polarization

flt"t )cosQt.ti t fir,sht -cosq''gn' .....(25)
nt"1i " fir,ghr

where gt"1i, eright are the propagation angles in the first and last media,

respectively. The same transformations would be applied to the transfer matrices ;

４

一
　

１

一
一　

　

十

騨「
一″
２ずヽ

４゙

一
　

年

一
１

　

４

＋

　

　

一

２
４

評
リ

一
　

　

一

，イ
ル
に′

ｒ
ｌ
ｌ
ｌ
ｌ
ｌ
ｌ
Ｌ

ｌ

一
２
〓
〈
ｒ ０つ

″
／
１
ヽ¨

「
―

―

―

―

―

Ｉ

Ｊ

250



;

!

Al-Mustansiriyah J. Sci Yol.22, No. 5, 201 I

(19), (20).Note that any two propagation angles ei, e1 in the layers with

refractive indices ni, n j are linked by the Snell-Descartes law:

n, sincp, = n, sinrp, .....(26)

which is also valid in the case of complex refractive indices, when the

propagation angles formally become complex as well.

The group delay is defined as the negative of the derivative of the phase

response with respect to frequency, GD, also known as "Envelope Delay"

116---+20l.In physics and in particular in optics, the study of waves and digital

signal processing, the term group delay has the following meaning:

The rate of change of the total phase shift with respect to angular frequency

l2t,22l:
d0

GD= _.(27)

Through a device or transmission medium, where / is the total phase shift

in radians, and a., is the angular frequency in radians per unit time, equal to 2t{' ,

where / is the frequency (hertz if group delay is measured in seconds).

Group delay dispersion is a ubiquitous, and often irritating, phenomenon

in ultrafast laser labs. When ultrashort pulses propagate through dispersive

media, their frequency components emerge at different times due to GDD,

causing the resulting pulse to be chirped and stretched and reducing the pulse's

peak power [23].
d'0

GDD = … 。(28)
dat2

This effect can be compensated by using a pulse compressor, which can

introduce negative GDD [20]. The standard method for computing the GDD is

to compute complex reflection coefficients using the transfer matrix technique

and then take successive finite difference over frequency 121,22). Group-delay

dispersion of optical elements is a critical parameter for the generation and

control of femtosecond laser pulses. GDD can either increase or decrease then

pulse duration by modulating the spectral phase of the femtosecond laser pulses.

The effect of GDD becomes more significant as the laser pulse duration gets

shorter. Ideally, a femtosecond dielectric mirror should not only have high

reflectance but also low dispersion over a sufficiently broad spectral bandwidth

1241.
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RESULTS AND DISCUSSION
For the visible region and near infrared region, the most common coating

materials are titanium dioxide TiO2 and the silicon dioxide SiO2. The properties

of dielectric optical materials used in this paper, are shown in table-1.

Table-l: Properties of Dielectric Optical Materials in the Wavelength

Range 650 - 900nm

In this simulation, we used a quarter wave Bragg mirror. The structure of
Bragg mirror design consists of 18 stack layers and in the wavelength range

650-900nm for normal incidence of light from air, with nn=2.2505, nt =1.4716,

for the refractive indices of TiO2 and SiO2 respectively, this results in a

Fresenel reflectivity r=0.209 and optical thicknesses:20Onm. The Bragg

wavelength )"R =800nm in the rang 650 -900nm.
1- Figure-3 shows the relationship between the refrative index and the

wavelength for (the Fusedsilica substrate, TiO2 material and SiO2

material). This determines the dispersion properties of the structure.

Materials

Name

Materials

Symbol

Materials

Index of
Refraction

Physical

Thickness

Optical
Region

Method of Deposition

Titanium

Dioxide
Ti02 2.2505 88.86914 Visiblc

Electron beam

evaporatiorV

Suttering

‐
Silicon

E)ioxldc
Si02 1.4716 135.9065 Infrared

Electron beam

evaporation/

Suttering
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Fig. -3: The relationship between the reflective index and the wavelength

for: a-(Fusedsilica) substrate. b- TiO2 material. c- SiO2 material

2- Figures-4 The relationship between the refractive index and the distance

from substrate.
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Fig.-4 : The relationship between the refractive index and the distance from
substrate

3- Figure-S the relationship between the phase and the wavelength we see

the properties of phase shift in the rang between 650-900nm for DGMs.
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Phase (red)
B

6

4

2

0

660   680   700   720   740   760   700   800   820   840   860   380   900
VVavelength(nm)

Fig.-S : The relationship between the phase and the wavelength.

4- Results given in Figure-6 reveal almost high reflector at design

wavelength ()'t, =800nm) when the distribution Bragg mirror consist of -'

alternating periodic quarter-wavelength stack of low and high refractive

index. It exhibits a reflectivity of >99.999999%.

Reflectance (%)
10

□8

[0

04

02

00
740   760   780   000
VVavelength(nm)

Fig.-6 : The relationship between the reflectance and the wavelength.

5- Figure-7 shows the characteristics of GD as a function of wavelength, I
where the group delay is nearly constant over a bandwidth of about 740-

85Onm.

760    780    800
Wavelength(nm)

320    040    060

Fig.-7 : The relationship between the group delay and the wavelength
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6- Figure-8 shows the dependence of GDD on the optical wavelength. It is
clearly seen that the decrease of the oscillation in GDD in the rang

wavelength from 7 7 0-840nm.

GDD(R)唸

0

5

|

ヽ
ゝ

660   680   700   720   740   760   730   000   020   840   860   880   900
Wavelength(nm)

Fig.-8 : The relationship between the group delay dispersion and the
wavelength

Furthermore, group delay dispersion shows monotonic behavior within
wavelength range. In the case of high reflectors, a combination of materials with
the highest refractive-index ratios n,,ln, is usually preferred since the higher the

ratio, the higher the theoretical reflectance and bandwidth of standard quarter

wave stacks. Among its competitors, the TiOTSiO2 pair has the highest ratio.

The results obtained gives a relatively high density optical coatings of the

TiO2lSiO2 material pairs with low absorption and scattering losses.

These stacks have a peak in the reflectivity at 800nm (Bragg wavelength)and the

group delay, group delay dispersion have low oscillation.
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i,atilt
a,-,,}Jl 6!,sYi 4fuh CdO i+btr CdO/Si J*+.dl d.lill J+.;sl p,',--'ll l* 

"t'
LJ^ .(250 ,200,150nm) a-ilii^ dll-,,Y 4Jluilb UL,J+Sb a-.,Js." J:ll .rlFJl a-!r 6:.a*pJl

c+= -L,,- i. .q+S^,,,J!iU,-,1'4Jl lJ^ CdO i';.lri Oi .l^,i6-il 1X-ray 6-.,8; a-!l
, Ll',:.J (216.5,144.3,123.5 nm) +!EJl .;sJl .+ LiL -j SchererilrL-o 6lrri,Lr olpJl

gr.+ ei s'rXr .: SEMJJ isfi alr:-i .,1,.: .(111) "L:)ll J!-illl *J. (250 ,200,150) dlL-)i

.j,-ueLi {S1-.,J61 crliJl ...:liiii.r }.s.FJ )j q..p,li',u pL el.- *lr CdOJ) a*ti
cJ\-L -Sll ,i Jy .rS Cb ,-ue Li U+i .6JbJl i-:.;r 6r1-,j e -u,:i Ul,JCl A:l:"-rill

r Q.31*10-8cm-3) r (2.95*tdu"*-tlarts cJ-lJl i$:=:-r J-* &t*-r ijill
;oEYi c.-: (I-V) u,,l",i LJ,^-.,rJ+Sll u,-5L-ill cs"^:i..J!dl .,! (5 629*10-ac*'/Vt)

c-b - U-a;i .el^,,f! lSS -iix a..,6-,.;ll +'.,--'\b 4J,i-r"-ell ;,J.,.-dl 6i crl-'i. J i-r ,J}I!r
530, ),_.1tS3 U.-il| 6Jilil JS c.,l*,,- r'ri^.'-, ,ill CdO/Si CH++ll &6^11 4il$ill u'-3l.-ill

.AMl .t:, (401, 381.8, 349m2) *1Sr 4--rii^ll 6ilJl A,il. rir (498, 452pA

ABSTRACT
In the present paper CdO/Si heterojunction and CdO films has been

prepared by rapid thermal oxidation method. Structure, electrical and

photovoltaic characteristics were studied for different thicknesses (150, 200,

250nm). The XRD study reveals that the films are polycrystalline with cubic

structure, the mean X-ray grain size perpendicular to (111) direction was

estimated by using Scherer's relation, the value of grain size is found to be

(123.5, 144.3,216.5 nm) for different thickness (150,200,250nm) respectively.

Scanning electron microscopy (SEM) confirms that all films have a smooth and

homogeneous surface morphology and all films have not cracks. The electrical

characterization shows that the electrical conductivity changed with increasing

temperature. Hall effect measurement study reveals that the carrier
し
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concentration (N), Hall coefficients (R) and carrier mobility (p) are of the

order of (2.95*ld6cm-3),(2.31x10-8cm'3/C) and (5.629*10-ac*'/Vtl respectively.

The optoelectronic characteristics include (I-V) in dark and illumination
conditions, the photoconductivity and photosensitivity shows dependence with
the thickness is an important effect. The photovoltaic characteristics of CdO/Si

heteojunction include short circuit photocurrent (530, 498, 452pA), open circuit
photovoltge (401, 38l.B, 349mV) respectively was studies at (AMl) condition.

INTRODUCTION
The use of transparent conducting oxides (TCO) in optoelectronic and

photovoltaic devices has stimulated research on this field in recent years. The

first report of a transparent conducting oxide (TCO) was published in 1907,

when Badeker reported that thin films of Cd metal deposited in a glow
discharge chamber could be oxidized to become transparent while remaining
electrically conducting. TCOs are essential parl of technologies that require
both large-area electrical contact and optical access in the visible portion of the

light spectrum.

The CdO compound being one of the TCOs, is reddish brown in color
and is formed by burning of Cd in air. The CdO have special features such as

high conductivity, high transmission, and low band gap made it applicable in
photodiodes, phototransistors [], photovoltaics, transparent electrodes, gas

sensors [2], liquid crystal displays, IR detectors [3] and antireflection coatings

[4]. A variety of techniques have been reported to make CdO thin films [5].
The rapid thermal oxidation process relatively low cost comparison with

other process used in preparation film having high efficiency. The reports on
the physical properties of other oxide films prepared by thermal oxidation of
metallic films revealed a strong dependence of these properties on the heating
rate during oxidation process, However, until now, not much attention has been
paid to the preparation of the CdO thin films by thermal oxidation of metallic
Cd thin films [ 6].

Where d (is the thickness of the oxide layer) approach a nearly constant
value at short process-times because the ramping times under oxygen ambient
are not negligible anymore. Since oxidation processes mainly depend on
process-temperature and process-time [7].
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MATERIALS AND METHODS
Cd thin films were obtained by thermal evaporation under vacuum

(1.2*10-5Torr) of metallic cadmium pellets of (99.9%o) purity, from Thomas

Baker Company. The Glass and single-crystal silicon wafers of p-type with

[111] orientation it has a resistivity in the range of (1.5-4Q.cm) with each of
llxlcm2) area and one face of the wafer was polished are used as substrates

during film deposition. These wafers were chemically cleaned in alcohol with
ultrasonic waves in order to remove the impurities and residuals from their
surfaces and Si wafers are cleaned in Ethanol alcohol with (99.99%) purity for
(15 min) to remove the oil dirts, after that the wafers are rinsed with a distilled
water to remove the dust on the surfaces of the samples. The samples were

etched with solution consisting of (H2O, HzOz, HCL) of ratios (2:l:1) will
remove certain ionic and metal surface contamination (2-4min) clean is

recommended. The wafers are put for (Smin) in an (HF) acid solution which is
diluted with distilled water (HF:H2O) with a proportion of (l:10) [8], the

purpose of this process is to remove the thin oxide layer SiO2 (lnm) that usually

covers the surfaces of silicon wafers. Such a layer grows on any silicon wafer
within (24hours), while thicker oxide layers of about (3nm) grow in long

periods of time [9]. As soon as the samples are taken out of the (HF) solution,

they are rinsed in Ethanol alcohol solution. This process decreases the

possibility of the oxide growing again on the surfaces of the wafers. Eventually
the samples are dried with a clean cloth of silk and kept to be used in time. The

cleaned Si substrates were located down stream at a position where the distance

to the Cd source is about (l)cm). The substrate temperature (Ts) during film
deposition was (373'K); the film growth rate was about (2.5nm/sec).A (150,

200, 250nm) thick CdO thin film was grown on glass and Si by rapid thermal

oxidation of deposited Cd film using a halogen lamp with power (650W). The

quartz tube (3cm) diameter with two open ends was used to ensure the flowing
of air through it (source of dry oxygen) attached with halogen lamp to obtain

the temperature of about (625"K) for (45sec) in static air. It is put parabolic

reflector like half circuit under the lamp to increase the heating efficiency. The

ohmic contacts of the device were made by depositing a thick film of indium
(In) films thick (200nm) onto the front of the CdO film and the back surface of
the silicon. Figure (l) shows a cross-section of CdO/Si heterojunction structure.

ヽ
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n-cdo Film - 'tlf
front contact (ln)

._*l

back corrtact (ln)
Cross-

view of
Fig.-l:

sectional
CdO/Si heteroj u nction.

In our work the thickness of the films were measured by using two types:

cross sectional view of SEM image and the weight method. The crystalline

structure of the films was conflrmed by X-ray diffraction (XRD) with CuKcr

radiation (Rigaku Model, ).:1.54059"A). The morphological properties of all

films were investigated using (Zeiss Supra 50VP) scanning electron microscope

(SEM, operating voltage was 20.00 kV). The electrical and photovoltaic

measurements were carried out on films in our study include measure the

current flow within a film in illumination and dark conditions with voltage (0-

0.4volt).

RESULTS AND DISCUSSION
Str uct ura I c h ur s cter izut i o n :

Figure (2) shows the X-ray diffraction profiles of CdO films with
different thickness. The XRD patterns obtained for the films grown on bare

slides glass plates at room temperature were scanned in (20) range of (20-60")

and is shown in this figure. It can observe that all analyzed samples are

polycrystalline; for the as-deposited films the peaks associated to planes (l I l),
(200) and (220) of the cubic structure are observed. The narrow and strong peak

localized at (20:33.02") of (111) plane parallel to the substrate surface for all

thicknesses. The same ( I 1 I ) preferred orientation was found to be characteristic

for the CdO films prepared by other methods such as reactive vacuum

evaporation [0], and sputtering [11]. From X-ray diffraction, it can be seen that

the diffraction peaks are symmetric and wide, and there is a slight shift

regarding their normal position. This means that there are crystallites with
compressed lattice planes and other with expanded lattice planes distributed in

equal proportions (macrostrains are not apparent in our results, and therefore

260



!

今
ヨ
。”
）
ぁ一̈
∽●
０一目
【

Al-M ustansirivah J. Sci Yol.22, No. 5, 201I

they are discarded). The mean X-ray grain size perpendicular to ( I 1 1) direction
was estimated by using coffected Scherer's relation, the values of grain size is

found to be (123.5,144.3,216.5nm) for different thickness respectively.

cdo (l rl)

cdo (22o)

０
　
　
一

″
人

250 nm

id"""'r'i '3U"""'3's' 
;;?h__.; .t 

'sU"""'-s's"' 
eri

Fig. -2 : XRD pattern of a CdO films.
It is known that the surface properties of the TCO films influence

their optical and electrical properties which are important factors for
applications in optoelectronic devices U2); Therefore, it is very important to

investigate the surface morphology of the films. Figure (3) shows the SEM

micrographs of the CdO films for different thickness. The surface properties of
the CdO films appear to change significantly as a function of thickness. It can

be obviously seen from this figures that well-crystallized grains in the (c) image

belongs to thickness (250 nm). Figure (3c) shows the SEM image of film
prepared at (250nm); it consists of closely packed uniform shape without crack.

This indicates the film is well adherent with substrate.

Also, we have found that all films have smooth and homogeneous surface

morphology and all films have not cracks.

Y
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Fig。 -3:The SEM micrographs CdO of rlims by RTO.

Electrical Properties
One of the reasons for the application of the CdO thin films in the

optoelectronic devices technology is their good electrical conductivity even

without any extrinsic doping [13]. The electrical resistivity (p) of the films was

studied by two-probe method in the temperature range (300-473'K). The data

from the electrical resistivity (p) were used to calculate the electrical

conductivity (oo ) and activation energy (E) for CdO films at different

thickness. Figure (4) shows the relation between (lno4) and temperature

(1000/T) for (CdO) films. It can be seen from this figure that the conductivity
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for all films was changed with increasing temperature as expected for
semiconductor materials. The figure reveals the conductivity of CdO films
increase with increasing of cadmium atoms concentration, where could be

attributed to the increasing of average grain size which is accompanied by a

decrease in the grain boundary scattering [12].

Conducuvityl
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Fig。 -4:Variation in conductivity as a function for different thickness。

The(XRD)inveStigations of(CdO)■ lmS ObServed that ■lm is

polycrystalline then two activation energies it will be calculated for low and

high temperatures within thermal range βθθ―イ73℃ [14].Table(1)ShOWS
activation energy ofCdO fllrns.

Table… 1:The obtained results from the measure Electrical conductivity.
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θ.fθ 9イ2ノイ

f5θ

2θθ

25θ

θ.θθ9377

θ.θθD~θθf

θ.θθ2D~93

The data showed that the activation energy decreases slightly with the

increasing of thickness. This change in magnitude of activation energy is
attributed to the decreasing of energy gap with thickness.

The variation of Hall voltage (V) with current (I) through sample at

constant magnetic field is as shown in figure (5) which indicates a linear

increase in Hall voltage with increasing in current through the sample.
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Fig. -5 : Variation of Hall voltage (Vs) with current through the CdO film
constant magnetic field (B)

Table (2) shows the hall coefficient, concentration (Npl and mobility (p7)

of carriers charge of CdO films.

Table -2 : The obtained results from the measurements Hall Effect.

Type
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conductivity
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4* I0'6
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We have found that the carrier mobility and concentration of carriers

charge increasing thickness. This behavior is attributed to the increase of the

number of atoms with the increasing thickness and decreasing of energy gap

(E) as shown in optical measurements. Also, this behavior is attributed to the

increasing grain size due to partial decreases in potential barrier in the grain

boundary Similar results of the Hall Effect were reported by CdO thin films
prepared by C.H. Bhosale et al. [3].
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Fig.-6 : The Photoconductivity as a function of applied voltage for
CdO/glass

Figure (6) shows the photoconductivity of CdO films as a function of
applied voltage. From measurements of the current flow within the film in
illumination (Ipil and dark (I) conditions with applied voltage (V) done the gain

(G) was calculated the gain can be defined as a ratio between illumination

current (Ir) to dark current [15].
Also from measuring the current flow within the film to be done

calculated the photosensitivity was calculated [16]); as shows in figure (7). Also

we can notice from the figures (6 e T that the gain and photosensitivity

increase slightly with the increasing of film thickness. This behavior is

attributed to the increase the number of atoms with the thickness that leads to
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the increase of the number of collisions between atoms, which in turn, leads to

the increase of absorptions.
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Also, the photosensitivity tends to saturate at (V>0.lvolt) due to the total

separation of the photo-generated electron-hole pairs.
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Fig.-7 : The Photosensitivity as a function of applied voltage for CdO/glass

P h otovo ltsic c h sracterist ics :
The two main parameters describe the photovoltalic properties are the

open circuit voltage (Vor) and the short circuit current (1,), where may be

separated of the photo-generated electron-hole pairs in depletion region by
internal electrical field [ 7]. Figure (8) shown short circuit (1,,) cunent and open

circuit voltage (V*) of CdO/Si heterojunction as function of illumination power
density the short circuit current increase with increase the illumination power
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density then (1,) tends to saturate. From the result obtained it is observed that

this is a linear relation between (1,) and the incident photo power until reach a

maximum value beyond which the device tends to be saturated and become

constant. This occurs due to the total separated of the electron-hole pairs.

一，
ヽ
ュ
）
Ｈ
“

C織

5終

=器

4錮

4鶉

358

3尋暑

:1■0

2確

l SC

燦00

鰺

G

f臨lh3t締腎慮F3=幅謂鵬‖ぶ―ヽ

+Thbk.l50 nm
+Thbk.!0{ nm
+Thbk.?50 nm

45縁

ユ遷0

1■■

tOを

言2露

ゞ 2¨

奪闘

鶴ヽ

鶉

●

0    1撻    2朦    S器    400   斑 モ   C{X

‖umin3tbI PO、ver El=n3比
『
imtW∫●mlト

Fig.-8: I,. and Vo. as function of illumination power density for CdO/Si

It can be concluded that the present work summarized as follows:

i. CdO films and CdO/Si heterojunction can be prepared by rapid thermal

oxidation.

ii. The structure, electrical and photovoltaic characteristics are strongly

dependent on the film thickness.

iii. These results confirm the fact that CdO films grown by RTO technique

are very promising for different application.

REFERENCE
1. B.G. Jeyaprakashl, K. Kesavan, R. Kumar, S. Mohan & A. Amalarani,"

Analysis of Precursor Decomposition Temperature in the Formation of
CdO Thin Films Prepared by Spray Pyrolysis Method", Department of
Physics, PRIST University, Thanjavur - 614 904, Tamilnadu, India,

Marsland Press, Journal of American Science 2010.

2. R.S. Mane, H.M. Pathan, C.D. Lokhande & Sung-Hwan Han," An

effective use of nanocrystalline CdO thin films in dye-sensitized solar

cells", Thin Film Physics Laboratory, Department of Physics, Shivaji

University, Kolhapur 416 004, India, Solar Energy 80, p.p185-190,

(2006).

267

リ



Preparation and Study the Characterization of CdO Thin Films Obtained By Rapid

Thermal Oxidation (RTO)

Raad, Ibrahim and Jameel

3. A.A. Al-Qurani, C.H. Champness, in: Proceedings of the 26th IEEE

Photovoltaic Specialists Conference, Anaheim, CA, p. 415, (1997).

4. X. Mathew, J. Phys. D: Appl. Phys. 33,1565, (2000).

5. R. Ferro, J.A. Rodriguez, O. Vigil, A. Morales-Acevedo, G. Contreras-

Puente, Phys. Status Solidi a 177,477, (2000).

6. C. Dant,us, G.G. Rusu, M. Dobromir, M. Rusu, (Preparation and

characterization of CdO thin fllms obtained by thermal oxidation of
evaporated Cd thin films), Al.I. Cuza University, Faculty of Physics,

Carol I Boulevard, No. 11, 700506 Iasi, Romania. Applied Surface

Science 25 5, 2665-267 0, (2008).

7. A.Stadler, T. Sulima, J. Schulze,C. Fink, A. Kottantharayil, W. Hansch,

H. Baumgartner, I. Eisele & W. Lerch " Dopant di usion during rapid

thermal oxidation", University der Bundeswehr Munchen, Germany,

Solid-State Electronics 44, 83 1 -835, (2000).

8. K.L.Chopra, "Thin Film Devices Application", Plenum Press, New York,
( l e83).

9" K. Nishiyamo, M.Arai, N.W. Watanabe, Jap.J. Appl.Phys., 19,563
(1e80).

lO.K.T. Ramakrishna Reddy, C. Sravanib, R.W. Miles "Characterisation of
CdO thin films deposited by activated reactive evaporation", Department
of Physics, Sri Venakteswara, Journal of Crystal Growth 1841I85, 1031-

r034, (1998).

ll.Mauricio Ortega, Guillermo Santanal, and Arturo Morales-Acevedo
"Optoelectronic properties of CdO-Si heterojunctions", Permanent

address: Facultad de Fisica-IMRE, Universidad de la Habana, 43100, and

La Habana, Cuba. Superficies y Vacio 9,294-295, (1999).

268



‐

し

Al-Mustansiriyah J. Sci Vol.22,No.5,2011

l2.Salih Kosea, Ferhunde Atay, Vildan Bilgin, & Idris Akyuz "In doped

CdO films: Electrical, optical, structural and surface properties"

Canakkale Onsekiz Mart University, Department of Physics, 17100

Canakkale, Turkey, international journal of hydrogen energy 34, 5260-

s266, (2009).

l3.C.H. Bhosale, A.V. Kambale, A.V. Kokate, K.Y. Rajpure "Structural,

optical and electrical properties of chemically sprayed CdO thin films"

Department of Physics, Shivaji University, Kolhapur 416 004, India.

Materials Science and Engineering B 122,67-71, (2005).

14.R.S. RUSU & G.I. RUSU "The Hall Effect In CdO:Sn Thin Films", Al.I.
Cuza University, Iasi, Romania, s.l.b.fasc .2 Fizica Starii Condensate,

(2004).

15.I.Zh. Alferov "Semiconductor heterostructures physical processes and

applications" Printed in RSSA, (1989).

16.D.A. Neamen,"Semiconductor Physics and Devices", Richard D. Irwin,

Inc., (1992).

し

269



AFMustansiriyah J. Sci Yol.22, No.5,20ll

Tensile Strength Investigation of UPE and EP Composites Filled
with Rice Husk Fibers

Harith I. Jaffer and Mohammed K. Jawad
Department of Physics, Collage of Science, Universify of Baghdad

Received:11/04/2011 Accepted 2910512011

l"aDtijl

,jjl i-i! -i!l! "jJJl ,#r-)b C+,i.JJrll JLI *tll c..,l,S. 1,1:^J r,:,ll ajli d..r- i
,#Ja.J.)b 6.".tt J+e j-l #t crtSll.,^ cl.6ljl _'J.:.31 L_:.'Jl ,,'\lill ai..,JE ciori',,.,|

,.,(]jo ,;S]J,a,.,,S". ]ri^ll +;ql:Jt Xl r*ill .rl:=..+ ;,*.-i djl.ll ,"Uel-l .jjl ti+.jI.Jl
q[il irS.,.,l<;. u,-:L:i,,1\-, "' (,=J:r+Yl) i.L.]rJl 3r1Jl el ,'uSl ,,rJ.l r*i Lli^ oJ O1S #;-.)t
$Jl d-L-= -,1;r' $ C:lJl+ -jjl di ."lrl. 'l gl .il-.! ;rl^S g5:* ,yJ!n-l J_:+lt cl-

.LJ^+JI c.,1i<!1J

ABSTRACT
Tensile strength for UPE&EP composites filled with Rice Husk has been

investigated. A compressed mold method was used to prepare sheet of UPE&EP
composites filled With Rice Husk. The results show that improving in tensile
properties for the two polymer composites, but the EP composite have the higher
values of tensile strength, since the matrix (EP) have better mechanical
properties than UPE matrix. The filling with the Rice Husk enhanced the tensile
properties of the polymers composites.

INTRODUCTION
Plant-fiber composites and hybrid laminates including plant fibers are

increasingly used for semi-structural applications, as they show a better end-of-
life profile, being intrinsically carbon dioxide neutral . However, the mechanical
behavior of plant fibers as reinforcement is not easily predicted. In particular,
plant fibers are heterogeneous, being cellular structures assembled in nature
through a hierarchical procedure, and present a hollow, or lumen, of variable
dimensions . []. The interest in natural fiber-reinforced polymer composite
materials is rapidly growing both in terms of their industrial applications and
fundamental research. They are renewable, cheap, completely or partially
recyclable, and Biodegradable..[2]. Rice husk (RH) is one of the major
agricultural residues produced as a by-product during rice processing. Usually it
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has been a problem for rice farmers due to its resistance to decomposition in the

ground, difficult digestion and low nutritional value for animals. According to
Marti-Ferrer the lignin and hemicellulose contents of rice husk are lower than

wood whereas the cellulose content is similar. For this reason RHF can be

processed at higher temperatures than wood. Therefore, the use of rice husk in
the manufacture of polymer composites is attracting much attention[3].The
utilization of lightweight, low cost natural fibers offers the potential to replace a

large segment of the glass and mineral fillers in numerous automotive interior
and exterior parts.. The primary thermoset resins used today in natural-fiber
composites for automotive applications are polyester, vinyl ester, and epoxy

resins. Polyester resins are widely used, particularly the "unsaturated" type

capable of cure from a liquid to a solid under a variety of conditions. A range of
polyesters is made from different glycols (polyethylene glycol, ethylene glycol,

etc.), acids (maleic, anhydride), and monomers, all having various properties

.Orthophthalic polyester is the standard economic resin commonly used, and it
yields highly rigid products with low heat resistance . Epoxy resins offer high
performance and resistance to environmental degradation. Typically, the

monomer is produced by reacting epichlorohydrin and bisphenol-A with
hardeners such as amines or anhydrides common in industry. Epoxies have wide

appeal in industry, although in the automotive industry epoxies have not gained

broad use due to longer cure schedules and high monomer cost [4-5]. The

benefits offered by lignocellulosic materials include making the final product

light , decreasing the wear of the machinery used, low cost, biodegradability, and

absence of residues or toxic byproducts[6]. In the present study we used a

thermoset polymer (UPE&EP) as the matrix and a lignocellulosic material(rice-

husk ) as the reinforcing filler to prepare a filler-reinforced composite to

examine the possibility of using lignocellulosic materials as reinforcing fillers

and to determine testing data for the tensile strength properties of the composite

according to the reinforcing filler.

MATERIALS AND METHODS
l-Raw Materials

Two type of polymers (epoxy resin and unsaturated polyester) were used

to prepare sheets of composites which reinforced with rice husk.

1-lEpoxy resin- 
A tlean disposable container was used for maxing epoxy resin type (Euxit

50) supplied by Swiss Chem company, with ratio l:3 the content were mixed

thoroughly by a fan type stirrer for(5)min.
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l-2Unsaturated polyester
100g of unsaturated polyester resin type Viapad (H-265) was mixed with

0.5g accelerator (Cobalt napthenate ) a 29 hardener(Methyl Ethyl Keton
Peroxide) were added to the mixture and the contents again mixed thoroughly
until a homogeneous state of the mixture was obtained.

1-3Rice husk
This type of natural fibers were obtained from local markets. Rice husk

pass throw steps before used as a reinforced fibers:

a) Washing of rice husk
Rice husk were washed with water in order to remove dust and mud.

b) Drying of rice husk
Rice husk were dried under sunlight for 2 days at 38oC , and then in a hot

air oven for 6 hours at 80oC.

l-3 Composites preparation
After prepare the required amount of the resin(epoxy or unsaturated

polyester) about 75% by weight we add the rice husk to the resin which about
25% by weight and mix them thoroughly
until a homogeneous state ,then we emptying the content in the cast mold which
made of iron and consist of two plates, the first one acts as a base with (300 mm
x 300 mm x l0 mm) dimension. This plate should polish without any defect. The
second plate used as a cover putting on the first plate to make symbols thickness
uniform. This plate has dimension (200 mm x 200 mm x 10mm) fixed with
Compression machine to press the symbol. The four sides of the base were made
of iron that connected to the base strips. These sides were removable, so that the
symbol was easy to move, when it dries. Before casting, the iron plates were
cleaned to remove the dirt and dust that were presented on the surfaces .The
plates were dried in an oven, the base
and the cover of the iron plates were coated with wax.

2- Tensile test
The test was conducted according to ASTM D638, and was performed at

crosshead speeds of (2 mm/min), and temperature (25+2 'C) of relative humidity
(50+5). the test were performed with Instron testing machine type Tinius Olsen,
H50 KN full scale load capacity.
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RESULTS AND DISCUTION
Mechanical properties are of major importance for all applications of

natural-filled polymer composites .The results for UPE filled with rice husk(Rh)
natural fibers fig.(1), show that an improving in tensile properties which lead to
increase in the values of ultimate tensile stresses(UTS), yield stress and
modulus of elasticity as shown in table(l), while for pure UPE which obtained
by Farhan the UTS (33.lMPa) and modulus of elasticity( .3GPa) l7l those

values less than for UPE filled with rice husk and that indicate to the effect of
the rice husk act . During the tensile deformation of composites, the applied
stress was partially transfened to strong natural fibers, especially those in the

direction of elongation. Generally, fiber-reinforced composites have higher
tensile strength than particle-reinforced composites[S]. As the filler loading
increased, thereby increasing the interfacial area, the worsening interfacial
bonding between filler (hydrophilic) and matrix polymer (hydrophobic)
decreased the tensile strength, which nevertheless remained within acceptable

levels . Tensile modulus improved with increasing filler loading . For irregularly
shape fillers, the strength of the composites decreases due to the inability of the

filler to support stresses transferred from the polymer matrix [9] while poor
interfacial bonding causes partially separated micro-spaces between filler and

matrix polymer, which obstructs stress propagation when tensile stress is loaded

and induce increased brittleness. The cell wall of a fiber consists of a number of
layers: the primary wall, which is the first layer deposited during cell
development, and the secondary wall, which in turn is made up of three layers,

containing cellulose, hemicellulose and lignin in varying amounts. In addition,
the introduction of plant fibers in a polymer matrix may generate compatibility
issues, whose consequence may be a large scattering of properties in the final
laminate.
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The results for EP filled with rice husk natural fibers fig.(l) show that this
type of composites have good tensile strength and better than UPE composites,
and owned higher values of ultimate tensile stresses(UTS), yield stress and
modulus of elasticity as shown in table(1), also this values are higher than that
for pure epoxy which obtained by Jaffer [10 ] , epoxies are stronger, stiffer,
tougher, more durable. Also fig(2) shows the shape of the crack in the
composites (A) UPE and (B) EP, the photographic pictures make clear that the
adhesion between EP matrix and rice husk is better than for UPE and the rice
husk, which give the EP composite more strength ,because the interfacial
adhesion between the natural fiber and polymer matrix determines the composite
physical properties, it is usually necessary to compatibilist or couple the blend.
The increase in the Young's modulus with the addition of cellulosic depends on
many factors such as the amount of fibers used, the orientation of the fibers, the
interaction and adhesion between the matrix, the ration of the fiber to matrix
Young's modulus, etc.I l]. The matrix acts as the load-transfer medium between
fibers and, in less ideal cases, where loads are complex, the matrix may even
have to partly bear loads. The matrix also serves to protect the fibers from
environmental damage before, during, and after composite processingfl2].This
is a common behavior when rigid fillers are incorporated into softer polymer ma-
trices. Natural lignocellulose fillers have been found as having elastic modulus
higher than polymer matrix. Because of this the rigidity of its composites tends
to strongly increase with addition of these fillers. Some authors have also related
the increase in composites' rigidity with the reduction of polymer chains
mobility in the presence of the filler[13].

Table-l: Value of ultimate tensile stresses(UTS), yield stresses( Oy) and
modulus of elasticitv(Eヽ fo UPE&EP com tes

Sample type UTS (MPa) Oy(MPa) E(GPa)
UPE 33.1 4.3

UPE/Rh 73.42 52.44 6

EP 60.4 44.7 2.79
EP/Rh 117.13 101.99 6.76
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(A) (B)
Fig. -2t Photographic picture show the fracture surface in (A) UPE
composite,(B) EP composite

The use of natural fibers (Rice Husk) improve the mechanical properties(tensile

strength) of Unsaturated polyester and Epoxy polymer composites , The

convenience of these composites lies in the fact that the ingredients are obtained

easily from natural wastes and hence the composites can be made relatively
easily. The EP composite owned good tensile properties better than UPE

composite.

REFRENCES

tll I.M. De Rosa ;C. Santulli &F. Sarasini, 'Natural Fiber Composites

Monitored by Acoustic Emission" Journal Acoustic Emission,Vol.26,pp.220-
228,(2008).

12] Prakash Tudu , Processing &Characterization of Natural Fiber Reinforced

Polymer Composites ,Bachelor of Technology in Mechanical Engineering.

Thesis Dep. of Mech. Eng . ,National Institute of Technology,Rourkela,pp.l4-
18,(2009).

t3] S.M. Rosa; E.F. Santos ;C.A. Ferreira &S.M. Nachtigall , "Studies on the

Properties of Rice-Husk-Filled PP Composites-Effect of Maleated PP"

Materials Research, Vol. 12( 3):333-338, (2009).

t4l S. Taj ;M.A. Munawar and S. Khan saira, "Natural fiber-Reinforced
P olymer Compos ites ", Proc. Pakistan Ac ad. Sc i., VoL 4 4 (2):129 -1 44,(2007).

t5] N. Chand and B.D. Jhod, "Mechanical ,Electrical &Thermal properties of
Maleik Anhydride Modified Rice Husk filled PVC

C omp o s ite s"B i oRe source s, Vo l. 3 (4 ) : 1228 - 1 243, (2 00 8 ).

275



Al-Mustansiriyah J. Sci Yol.22, No.5,20ll

t6] H.S. Yang, H.J. Kim, J. Son, H.J. Park,B.J. Lee and T.S. Hwang "Rice-husk
flour filled polypropylene composites; mechanical and morphological study"
Composite Structures,Vol. 63,,pp. 3 05-3 12.( 2004).

[7] A.J. Farhanj'Investigation of Some Mechanical properties of Sawdust &
Chopped ReedsAJPE Composites .Msc .Thesis . University of Baghdad .pp.53-
62,(20r1).

t8l G.R. Liu, "A step-by-step method of rule-of-mixture of fiber & particle
reinforced composite materials ",Compos Struct,Vol.a0Q-4):312-322,(1997).

t9l H. Ismail ;J.M. Nizam & A. Khalil, "The effect of compatibilizer on the

mechanical properties and mass swell of white rice husk ash filled natural
rubber/linear low density polyethylene blends", Polym. Testing,Vol.20(2):125-
133,(2001).

[0] H. I. Jaffer. "Investigation of Interlaminar Toughness of Reinforced
Polymer
Blends" PhD. Thesis University of Baghdad.pp.59-65,(2000).

[11] R. Rowell, A. Sanadi, D. Caulfield & R. Jacobson, Lignocellulosic -
Plastics Composites (Utilization of Natural Fibers in Plastic Composites:
Problems and Opportunities), pp23-5 l,(1997).

U2) A. Satapathy ;A. Kumar; S. Mantry; S. K. Singh & A. Patnaik,
"Processing and Characterization of Jute-Epoxy Composites Reinforced with
SiC Derived from Rice Husk ",J. Reinforced Plastic & Composites ,pp.l-
10,(2009).

[3] A.K. Rana, B.C.Mandal , R. Mitra, R. Jacobson, A. Rowell and
Banerjee, "Short jute fiber reinforced polypropylene composites: Effect
compatibilizer". J. of Applied Polymer Science. 69(2):329-338 , (1998).

Ｎ
．
ｏｆ

276

^



ALMustansiriyah J. Sci Vol.22,No.5,2011

The Effect of Cu2O Layer on the Properties of Cu-SiC

Composites Using Liquid Phase Sintering Technique
Samir B. Younis
Department of Applied science, Technology University

Received:27/03/2011 Accepted :2910512011

11日
Jし

““
J:)1.:ibユ |

ぃ逃 り(%25与→ ⅢⅢ)脚 |“ヽ け劇|げ国 |ひ 凸ぃ 戸 ´
い ´ 。ゲ ト ツ|こメ1分 ひ (1100,1000,900)° C歩 も 。工 夢日 |"週|

芍 い し」 工 与・ “
ム‖♂ 8も も 一 “ 亀国 |´ J―

ふ ・ヽ り・与 鷹 1,亀国 |

メ |こ´ 己 」 占→ ,甲 11‐ 増 |■Ⅲ け墨 Jb～ 6り |け墨 ´ 。押 |

JI換 LIも ,卸 lb卜 も う
`。

り Jj甲 |ふ め 凸甲 |♂ げ国 |… 1ひ

― ´・ げ
国 |″ 脚 |→ K山 ぃヽ 碑 工 嘔 ,メi」鈍 ■ L凸 い い ι´

3r)lr,- ,=C j,,.. Js.-.111 r N(5,10) Cllli .rlt .,}1ll ,J--s Jl i!L-bl , c.,bptl Ai -o:\-

.JtJl dL l:JS d u],;'.tt i--._p;:Lr^.; .i' .,.I1Il J* d -orLi Jl iilGYt{ iSli^ll -orLJl

ABSTRACT
SiC particulate-reinforced (25 volYo) copper composites were

fabricated using liquid phase sintering in (900,1000,1100' C) at argon

atmosphere of electric furance. Density, porosity test were performed

Characterization of the composites sintered were conducted by XRD and

microstructure analysis. It was found that CuzO islands formed on the

surface of copper crystallites in the coated particles during sintering at

different temperatures. The oxide layer CuzO was increased on copper, and

this led to porous composites with flocculation of SiC grains and

segregation from coagulated copper blocks when the temperature was

increased. It was found that decreasing in density and increasing in porosity

with temperature . Vicker microhardness, dry sliding wear tests of Cu-SiC,

composites were carried out with a typical experimental plan of
simultaneous variation of loads (5,10)N " Loosing in composite hardness,

moreover wear rate will be increased with highest temperatures.

INTRODUCT10N
Copper and copper a1loys are well known for a combination of good

corrosion resistance in a variety of environments, excellent workability,

し
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high thermal and electrical conductivities, and attractive mechanical

properties at low, normal and moderately elevated temperatures.

Thus they are widely used in the electronic application and bearing

materials. Metal matrix composites combine the advantages of the matrix
and reinforcement to obtain the required properties, to increase strength,

toughness and anti-wear and heat resistance as compared with the

conventional Cu alloys , The composites incorporated with particles
reinforcement, owing to better isotropic behaviors, were mostly used as

bearing materials[ 1 -3].

It is very important to understand wetting phenomena of liquid
metals-ceramics systems in metallurgical, welding and joining fields to
obtain high quality and high performance materials. For example, to
understand phenomena such as a reaction between liquid alloys and

refractory, Metal-ceramics joining and a fabrication of metal matrix
composites, information on wettability of solid oxide, nitride, carbide and

carbon by liquid metals is indispensable[4,5].

Accordingly, many research articles concerning the wettability of
solid ceramics by liquid metals have been published. However, there is a
considerable difference in the contact angle between liquid metal on solid
ceramics, which is one of an index of wettability[6-9].

When analyzing data on interface stability, the most discussed
quantities are the work of adhesion or the wetting angle. By definition, the
work of adhesion is the reversible free energy change for making free
surfaces from interfaces, whereby the free surfaces are in equilibrium with
the solid (or liquid) and gaseous components. For the ceramic (S)/liquid
metal(L)/vapor (V) system, the Dupr6 equation isf10]:
Wad:oSV+oLV-oSL (1)

where oSV is the ceramic surface energy, oLV the liquid metal surface
energy and oSL the interfacial ceramic-liquid metal energy. Wad can be

evaluated by sessile drop data (oLV and contact angle O of the metal on the
ceramic) using the Young-Dupr6 equation:
oSV : oSL+ oLV cos) . . ...(2)
Wad: oLV (l+cos e) .. ...(3)

It is well known that the wettability is affected by many factors such
as temperature, partial oxygen pressure in an atmosphere, surface condition
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of ceramics (surface roughness and surface crystal structure), thermo-

dynamical stability of ceramics and metal and alloying element[ 1].

MATEWRIALS AND METHODS
A composite of copper powder (purity of 95%) reinforced with SiCo

(25 wt%). The composite mixture was prepared by mixing with a ball mill
for two hour to ensure a homogeneity .Gteen compacts pressed at

(250MPa) a steel mold of (l2mm)diameter were then sintered in different

temperatures (900,1000,1 100 'C) for (2) hours in atmosphere of an electric

furnace , the samples were grinded and polished with SiC papers , then

optical microscopy and XRD test were performed as shown in figure (1)

- and (2) respectively . The density of copper composites was determined

according to Archimedes' method. In this technique, density is determined

by measuring the difference between the specimen's weight in air and when

it was suspended in distilled water at room temperature., The porosity can

be determined by the equation :

Fig. -1 : Optical microscopy for copper based composite samples (a)

900oC (b) 1000oC (c) l100oC

・　
し
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!ttI{'ta+r,ifl
:t

Fig.-2 : XttD test for Cu/SiC composites at temperatures (a) 900oC, (b)
1000o C, (c)ll00o C
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P%:1-plp1x100
where (P%) is the pore volume percentage, (p) is the measured

density and (pt) is the theoretical density. Vicker's microhardness test were

then conducted for the sintered samples by (HVS- 1000) instrument . Dry

sliding wear tests of Cu-SiCo composites were carried out using pin on disc

apparatus with a typical experimental plan of simultaneous variation of
loads (5,10)N .the results were prepared in table (l).

Table -1: illustrate variation
temperature.

of composites properties with

RESULTS AND DISCUSSIONS
l. Increasing temperature will reduce composite density due to

segregation of SiCe from coagulated copper blocks when the

temperature was increased, as shown in table (l ).
2. More temperature means more CuzO layer on copper matrix as

illustrated in figure in figure ( 1).

Composites hardness is mainly affected by temperature. The

composite will be more pores with increasing temperature cause to

decrease the hardness.

In the Cu/SiC, composites shows higher wearing rate and penetration

rate when the temperature increased due to increasing composite

brittleness as shown in figure ( I ), b and c .

5. The wear rate of Cu/SiCe increases with increasing loads for the two

wear Tests. Many little shear dimples on it suggest severe

deformation in the subsurface region.

6. XRD test shows CuzO layer is found previously on phase (l1l) in

higher percentage and will increased gradually with temperature.

3.

4.

Temp.(" C)
Density
(g/cm3 )

Porosity
(%)

HV (MPa)
Wear rate
(g/cm)x16-7

at 5 N load

Wear rate
(g/cm;x16-z

at 10 N load

900 7.34 2.71 64.4 27.9 55.2

1000 7.12 2.83 43.7 39.7 73.4

1100 6.84 2.97 39.2 45.6 103.6
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So, we can conclude :

1- The oxide layer CuzO was increased on copper, and this led to porous

composites with flocculation of SiC grains and segregation from
coagulated copper blocks when the temperature was increased.

2- From the microstructure tests indicate the debonding at the SiCp-
matrix interface along the reinforcement. The surfaces of the

composite present numerous microscopic voids and pores that

increased gradually with temperature and effect on microhardness as

illustrated in table ( 1).

3- It is well known that the wear loss is inversely proportion to the

hardness of the material. The un incorporation of SiCp worse the

hardness of the composite markedly and the extent of plastic

deformation for composite is increased under the friction condition.

In addition, a great deal of SiCp are pulled out from the matrix and

trapped into the counterface during the sliding process when the load

is increased.

4- Increasing temperature is one of the methods for reducing contact

angle, but it is not suitable for this composite as illustrated in this
paper.
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ABSTRACT
The effect of amealing ternperature(7し )On the ac conductivity,real

and imaginary part of dielectric constant rら ″,relaxation time rり had been

llneasured for CdTe thin fllrns with 300nm thickness which were prepared at

room temperatureβ .η  using thermal evaporation under vacuum。
Measurements of ac conductivity over frequency range r〆 ―ゴθ5均 in
temperature range 3θ3κ toイア3云〔,showed that the ac conductivity obeys the

fomula cι =ИwS,where(s)lies between(0。 3-0。 95)。 cε deClared exponentially

dependence on the frequency rangeo The results show that distribution

parameter(POlarizibility)“りdecreases while microscopic relaxation time rlリ

increases with the increasing annealing temperatures.Optical energy gap and

tails width were measured in the range of(200-900rlm)WhiCh revealed

a1lowed direct transition. Finany we suggested an experilnental model for

density ofstates.
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INTRODUCTION
Chalcogenide glasses based on sulfides, Selenide and Telluride alloys

in binary and multi-component system, have evoked much interest in terms of
the understanding of basic physics of crystalline and non-crystalline solids, as

well as for the development of various semiconducting devices. These glasses

are also promising materials for various optical and photonic applications [1].
ln recent years, much attention has been shown in semiconducting II-

VI compounds because of their opto-electric properties and their possible

applications in switching and memory devices, photodiodes and solar cells

[2].the existing examples of Cadmium Telluride application indicate the

appreciable dependence of the electrical and structure properties of CdTe

films on the method and technological conditions of its passivation[3-6].

Extensive studies have been made on the structural, electrical and

optical properties of CdTe thin films, but Alternative current behavior are not

very abundant in the scientific literature[7].with the rapid development of
advanced technologies in all areas, today much attention is presently paid to
binary semiconductors AB(A:Zn,Cd,B:S,Se,Te) and their alloys[8].For
fabrication of the CdTe films a variety of preparation techniques have been

employed such as vacuum evaporation[9-1l],chemical spray pyrolysis,

electro-deposition ,electrolyses deposition[9],R.F Sputtering, close-space

sublimation U2l pulsed laser deposition [13].The vacuum evaporation

method has some advantages such as the amount of impurities included in the

growing layer will be minimized, the tendency to form oxides will be

considerably reduced Ia].

MATERIALS AND METHODS
Cadmium telluride thin films were prepared by thermal evaporation of

a stoichiometric powder of the compound (chemical purity 99.999%) in a

residual air pressure of l0-5 Torr ,molybdenum boat sources were used for the

evaporation. glass slides were used as substrates for structural and electrical

characterization. the thickness of the films used for these characterization was

in the range 500-530nm.The structural observations were made on X-ray
diffraction using (Philips PW 1410120 X-ray diffractometer)operating at 40

kV by using Cu(1,:1.54A) as a target. The electrical characterization involved
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the study of the variation of resistivity, capacity and frequencies with
temperatures. HP-LCR meter has been used for electrical characterization,

while for optical measurements we use shemadzu spectroscopy (200-900nm)

wave length.

RESULTS AND DISCUSSION:
1. STRUCTURAL PROPERTIBS:

The evaluation of any material for application is complete and

meaningful only when its structure and compositions are precisely known.

Thermally evaporation CdTe thin films were polycrystalline in nature [15].
The XRD patterns of samples as -deposited and that which annealed at 373

K,423 K and 473 K are shown in Fig.(l).This figure shows a polycrystalline

structure of all samples before and after annealing. They have a highest peaks

at diffraction peaks at 20:23.68,23.78,23.76 and 23.82 respectively which

correspond to reflection planes ( I I 1),while peaks appeared at 2 e
:39.39.39.24,39.46 and 39.59 which coffespond to reflection from planes

(1 l0).The reflection from (102) at20:39.19 and 32.13 are beings to disappear

when the annealing increases to Tu:423 and 473K,this may be due to the

layer stability of (102) planes which reflects the less relaxed bond with
minimum energy, or improved the crystallinity of the structure which leads to

growth in the grain size. In addition to that there is no separate Cd or Te phase

form.

Fig.-l: X-ray diffraction pattern for(A) as-deposited film,(B) T"-373 11

(C) T,:423 K (D)T":473 K
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2. FREQUENCY DEPENDENCE OF CONDUCTIVITY:
Figure (2) shows the total measured conductivity as a function of

frequency o,o,(w) in the frequency range 100-100kHz at various temperatures

in the range 300-423K for CdTe films. The conductivity behavior can be

divided according to the measured frequency (low and high frequencies). In

the low frequencies region, the conductivity is constant and is taken to be the

dc conductivity o7". Theoretically, this behavior may be modeled by transport

taking place through infinite random free-energy barriers [16].When the

frequency increases, the conductivity is found to obey a power relation,

ooc-w', where s is a function of temperature such behavior may be modeled as

transport is dominated by conduction hopping through infinite clusters

[16].The crossover frequency from orr"to on"is frequency loss and increases

with temperature. At higher frequencies, the conductivity tends to stability, at

higher temperature; the curve of logqo, vs. log f becomes nearly linear.

Hence, the total conductivity is a sum of the two components dc conductivity,

which is independent of frequency: and frequency dependent conductivity o,,,

>

i.e.

ornfuD: oae* orc ... """'(1)

The values of oa, are obtained by extrapolating o,,,(w) to w:0. Values

of frequency exponent (s/ is plotted against temperature 7 for each samples of
CdTe films, and shown in Figure(3) .Each curve in this figure shows

decreases in the exponent s with an increase of the temperature, thus the

experimental results agree with the correlated barrier hopping

model(CBH).For a critical test of the CBH models comes from the

temperature dependence of the ac conductivity and the a frequency exponent.

For the mechanism of ac conduction, the model of correlated barrier

hopping (CBH) of bipolarons (i.e. two-electron hopping charge defects D*

and D-) has been proposed. According to the Guintini model, each pair of D*

and D is assumed to form a dipole with relaxation energy. This type of
energy can be attributed to the existence of a potential barrier over which the

carrier can hop. This observation leads to decrease in the density of states due

to the conversion of some bipolaron states (D*,D-) states into a single polaron

state (D0) according to the relation D* +D : 2D0, the theory has explained

many low temperature features, particularly the temperature dependent values

of the parameters I and s. However, it does not explain the high temperature
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behavior so well, particularly in the low frequency range, shimakawa

suggested that D0 states are produced by thermal excitation of D* and lor D-

states and that single polaron hopping (i.e. one-electron hopping between D0

and D* or D-) contributed at high temperature.
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Table-l: the values of exponent s with different annealing temperatures

丁(K)

T.:303K
T"=373
K

T":423K T 
^=473K

S S S S

303 0.68 0.69 0.4 0.39
323 0.82 0.71 0.46 0.41

348 0.90 0.76 0.5 0.47
398 0.94 0.83 0.59 0.53
423 0.92 0.85 0.7 0.59

3. COLE.COLE DIAGRAM: (ANALYSIS OF DIBLECTRIC DATA)
A compact and informative way of display the relation between e'(w) and

c"(w) and their dependence on frequency,wl2n,was proposed by Cole and

Cole [7].The method consists in plotting e"(w) as a function of e'(w) and

such plot is for the Deby equation[ 7]

e{w):e'(w)-ie'(w) ....(2 )

= Eo* !t' -r-,, -,wr-r'(€,-- !*) ...( 3 )l+w-ri) l+w-r;)

Where rp:relaxation time which verifies that locus of the points

[e'(*),e"(w)J is a semicircle with radius (e,-e)/2 and centre on the e':(t,-
e)/2,that is when wrp:l.For Debye dielectric the relaxation time rp can be

determined by measuring the angular frequency at which

e'is maximum. A circular arc is also obtained for the Cole-Cole formula :

e(w): = €,t\''-l-r) .......Tg=t ......(4)\ / ' l+w'tl,
But in this case the centre lies below the horizontal axis. This is confirms the

existence of distribution of te in all films. we present in Figure(3) results of
temperature dependence of the real and imaginary part of dielectric constants

for selected frequencies(lOOHz-100kHz).In our measurements, we observe

that as dielectric properties for deposited CdTe and annealed at 373,423 and

473K are relatively sensitive to change with temperature, where the losses in

dielectric constant increases with increase of temperatures. The values of
polarizibility(p) had been determined by measuring the angles(B:2012) were

listed in table(2).
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It is clear that te for as deposited CdTe films decreases with thermal

treatments, and. The decreases with thermal measurements. The decrease of te
attributed to rising of intermolecular force [8].

Table-2: Polarizibility and relaxation time at room temperature at
different annealing tem peratu re

T{K)

Ta=303K Ta=373K Ta=423K Ta=473K
Ｒ
Ｐ ro(ms) Ｒ

Ｐ t" (ms) Ｒ
ν to (ms) Ｒ

Ｐ to(ms)

303 0.17 0.839 0.34 0725 0.23 0.746 0.21 0.751
323 0.14 0153 0.25 0.148 0.21 0.15 0.18 0.151
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348 0.08 0.163 0.15 0.167 0.17 0.168 0.11 0.164

398 0.04 0403 0.02 0.133 0.07 0.389 0.07 0.389
423 0.02 0.16 0.01 0.159 0.02 0.16 0.01 0.159

4- DENSTTY OF STATES (DOS)

The investigation of steady state and transient is a valuable tool for the

study of transport mechanism and defect states in Chalcogenide glass

semiconductors. The common feature of these glasses is the presence

localized states in the mobility gap as a result of the absence of long range

order as well as various inherent defects.

The localized states in the mobility gap arethe Dn& D- states, so these

measurements in Chalcogenide may be helpful in understanding the

recombination mechanism which in turn gives information regarding the

localized states present in the mobility gap of these materials.

In our study, we obtained the optimum values for the optimum

preparation conditions, as shown in table (3),we assumed a new model

implying the variation of Density of states(Do,$ with annealing temperatures.

For CdTe films the optical energy gap is shown to be increasing from 1.45 to

2.15eV when increasing annealing temperature to To:47 jK.This indicates the

decreasing of defect states inside band gap ,we may deduce that the defect

states decrease as To increase to 473K as shown in Figure(4) we expect the

density of defects decrease of reconstruct almost all the dangling bonds link to

form molecular bonds on the surface, which may produce bonding states near

the edge of the valence & conduction bonds.

The activation energy, which is measured from D.C conductivity,

means that Fermi level shifted up word, or down word C.B or V.B

respectively depending on the type of majority carriers. The Fermi level lay

approximately at the midgap conduction in this region is expected to occur

within about KsT at the edge of E,, therefore we can calculate the density of
extended states N(E",) from the relation (5):[19]

oo@x):p2h/6m)N(E,,) ....(5)
Where oo@xt) pre-exponential factor and m is the electron mass .Table

(3) shows the value of activation energy and density of extended states.

We can calculate the density of states in Fermi level according to the

relation [20]:

o,,(w) =\l*'o url[N(E t))2 a-5 wlln(/*r))'. . . . . . . . .(6)

レ
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i.e. o(w) a. w', where o, is the decay of localized states wave

function,(assuming that cr:0.1 nm)which varies as 1rs, s is weak function of
frequency if w<<l/T.

Table (3) represents the value of Fermi level. For samples as prepared

and those which annealed at 348K, 373K and 423K.

Table-3: activation energy (E), extended states, localized states, density
of Fermi level N(E), tails width and optical energy gap for CdTe films
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Fig.-S: Density of states of CdTe t O
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Density of states of CdTe thin films
Issam

CdTe thin films are prepared by thermal evaporation technique, the

XRD-pattern appeared a polycrystalline structure of as-deposited and

annealed at 373-473 K.From the variation sequence of the (s) values with

temperature one can adopt the (CBH) model to explain our results of CdTe

thin films. The Polarizibility and relaxation time decreases with increase of
temperature. The optical energy gap increases with the increasing annealing

temperatures, also the density of extended and Fermi states are decreases with

increasing of annealing temperature.

From all above measurements, the density of states model was

suggested which showed that Fermi level shifted to middle of energy gap with

increase of annealing temperatures.
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ABSTRACT
The fluorescence spectra for 2-Methyinaphthalene solution、 vhich

dissolved in hexane,ethanol and paraffln as a inction of concentration at

excitation wavelength(λ cx=270nm)waS measured and investigated the

quantum efflciency(qFM),the radiative nuorescence lifetime(τFM),rate

parameter of radiat市 c(KFM)and nOn_radiat市 e(KIM)prOCesses were

calculatedo Where the quantum efflciency is equal to  (qFM=0・ 20)and

(qFM=0・ 15)for 2… lnethylnaphthalene solution dissolved in hexane and

ethanol at concentration[10‐
4M], reSpect市 ely.But the quantum

efflciency of 2-methylnaphthalene in paraffln is equal to(qFM=0。 24)at

same concentration. This different in the values of quantum eficiency

refers to different in polar solvent and viscosity of solutions.It's found

that the increase in molar concentration led to decrease the intensity of
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spectrum, quantum efficiency and rate parameter of radiative process

(K.r) because of the effect of self-absorption phenomena. In additional,

the quantum efficiency measurement was calculated relative to standard

compound of naphthalene with quantum efficiency (QeH,1 :0.14) at same

excitation wavelength. All measurement were carried at room-

temperature.

Theory
Luminescence is the emission of light from any substance and

occurs from electronically excited states. Luminescence formally divided
into two categories: fluorescence and phosphorescence depending on the

nature of the excited state (l). Fluorescence is a radiative process when

molecules transition between states of the same multiplicity (Sr-So). But
when molecules transition between states of different multiplicity is

described as phosphorescence (Tr*So). Symbols (S- Singlet, T- Triplet)
refers to singlet and triplet electronic states respectively. While non-

radiative processes occur when molecules transition betrveen isoenergetic

vibrational levels of different electronic states. Such transitions are

normally preceded by radiationless thermal activation of the initial
electronic state and followed by radiationless de-activation of the final
electronic state. A radiationless transition between states of the same

multiplicity is described as internal conversion (2). One between states of
different multiplicity is described as intersystem crossing as shown in
figure [1].

iPHOSPHORESCENC

Fig.-l: Jablonski diagram the Symbols (ISC and IC) refers to
intersystem crossing and internal conversation(3).
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That each processes a rate constant determines probability

occuffence that process. The molecular fluorescence quantum efficiency

(q*) which is defined the ratio of the number of fluorescence photons

emitted by u system of molecules in dilute solution to the number of
molecules excited into 51 (the number of absorbed photons) is equal to:

9F″ ~
κF″

… … … … (1)
κF″ +κ r〃   τF″

Where Krrr,, and Krvr the rate constant of radiative emission

(fluorescence) and radiationless processes by internal quenching.

ry: the molecular fluorescence lifetime of the excited state which is
defined the average time that molecule spends in the excited state prior to

return to the ground state and is equal to:

τ″ = (2)
κF″十κr″

The lifetime of the fluorescence in the absence of non-radiative

processes is called the intrinsic or natural lifetime, which is defined as the

reciprocal of the radiative transition probabilitY KeH,, (in Sec-r), is given

bv (3):

trm = L .......(3)
Kpu

The intensity of fluorescence can be described by a wide verily of
processes such decreases in intensity are called quenching. Quenching

can occur by different mechanisms. Collision quenching occurs when the

excited state of fluorophore is deactivated upon contact with some other

molecule in solutions, other type of quenching is radiative migration (4).

There is commonly an overlap of the 0-0 bands of the fluorescence and

absorption spectra, the spectral overl ap may be considerable and lead to

self-absorption of the fluorescence emission. If (a) is the probability of
self-absorption of an emitted photon, so that (l- u) is the photon escape

probability. Photons which are absorbed are re-emitted with quantum

efficiency (qor) and lifetime (trur). The phenomena of self- absorption is

reduced through the use of solutions with a low concentration or by the

correction to the value of quantum yield (@er-a) and molecular lifetime (r)

were equal to the following:

τ″

ΦFM=1_a qFM
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τ =  =巫 … … … 。(5)

Practically, the probability of self-absorption (a) is calculated from
the following equation:

α =1-生 Am

Where A| and A- represent the area under the fluorescence spectrum of
the concentrated and diluted solution, respectively. Normalized in the

low-energy region.

Because of the many problems associated with absolute quantum

yield measurements, several simple relative methods have been devised A

which substitute a compound of "known" quantum yield in place of
standard scatter as a reference. Relative measurement full conveniently
into two classes: optically dense and optically dilute methods (5).

The determination of quantum yields using optically dilute
solutions is the most colnlron method currently employed. The optically
dilute measurement rests on Beer's law:

為=為 B=fθ″一rσフゥ

(6)

(7)

Where

B: is the fraction of light absorbed by the sample.

Ie: is the intensity of the incident light (quanta/sec).

Iu: is the intensity of the absorbed light (quanta/sec).

A: is the absorbance/cm.

d: is the path length (cm).

If the luminescence intensity for each compound is proportional to
168, then the expression for the quantum yield becomes (6):

φ″=φ
“
r=)rπ両ノr7)r耳 ) (8)

Where

I(7): is the relative intensity of the exciting light at wavelength )".

r: is the average refractive index of the solution to the luminescence.
D: is the integrated area under the corrected emission spectrum.

" Subscripts x and r refer to the unknown and reference solution.
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At low concentration or in optically dilute solution

B=2。303 A d

A more commonly used relation is obtained by expanding the

exponential of eq. (7) in a power series of (Ad) and truncating the result:

B - (1- 10-oo):1- [ 1- 2.303Ad + (2.303Ad)2 D+ ........1 … …… (9)

Vol.22,No.5,2011

(10)

Substitution of the approximate expression for B in eq. (8) yield the

working equation commonly employed by investigators using calibrated

spectrometers

φ乃ぼ φFR r先 )r器ノr嬌 )r告 ) (11)

Many assumptions are inherent in eq. (8) and (1 1). For both unknown and

reference it is assumed that:

The integrated luminescence intensity is proportional to the fraction of
light absorbed.

All geometrical factors are identical.

The excitation beams are monochromatic.

Reflection losses are the same internal reflection effects are equal.

Re-absorption and reemission are negligible.

All light emanating from the cuvette is isotropic.

If any one of these conditions does not hold, serious elror can be

introduced into the final value. The approximate eq. (9) introduces = 5oh

systematic error for Ad : 0.043 if the detector views either symmetrically

around the centre or the entire cuvette. If this error is unacceptable, the

exact form of the equation or lower optical densities must be used (7).

Alternatively, both the standard and the unknown solution can be made

up to have equal absorbencies at their respective exciting wavelengths

and the need for any correction factor is eliminated. Even if the two

experimental optical densities are not exactly the same, eq. (11) may be

used for relatively high optical densities if the two absorbencies are

comparable. Equations (8) and (11) do not correct for re-absorption and

re-emission. Fortunately, the real beauty of the optically dilute method is

that these corrections are rarely necessary unless the material happens to

２

　
３

　
４

　
５

　
６
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be excited in an absorption minimum and there is substantial overlap

between the absorption & the emission.

Many of researchers used this method such as J.B. Birks and J.B.

Aladekoman (8), to deterrnination of quantum efficiency for aromatic

compound like naphthalene and its derivatives such as (2-

methylnaphthalene), (2,6-dimethylnaphthalene) and (2-ethylnaphthalene) .

ln 1972, A.W. Jackson (9), calculate quantum yield and lifetime of (2,3-

pentanedione) at various temperature. In 1984 (10) study the fluorescence

quantum yield and free rotor effect and found the fluorescence quantum

yield (@70 for dyestffil) approaches unity in ethanol-ether (l:l) glass

at 98k'.
Fluorescence and phosphorescence properties of naphthalene in

aqueous D-G I orcose solutions containi ng (6- Deoxy-6- i odo-p-cyc lodextrin)
at room temperature has been observed by Sanyo Hamai in 1997(l l), the

fluorescence quantum yield of naphthalene in aqueous solution was

evaluated to be (Qttr:0.086). T.S. Ahn(12)and et a|.in2007, study self-
absorption correction for solid-state photoluminescence quantum yield
obtained from integrating sphere measurements. In 2008 (13) study the

measurement of the fluorescence quantum yield using a spectrometer

with an integrating sphere detector. Ryszard Misiak (14) and et al., in
20lL study self-absorption correction and efficiency calibration for
radioactivity measurement of environmental samples by gamma-ray

spectrometry.

MATERIALS AND METHODS
The solution of 2-Methylnaphthalene in hexane, ethanol, paraffin

prepared at room temperature with concentration [10-4, l0-', 1O-', 5*10-2

Ml. 2-Methylnaphthalene purchased from (Jma Company imported from
India. Fluorescence spectra were recorded on a (JASCO- model-FP-770)
spectrofluorometer; samples were mounted in cubic cell of quartz

dimensions (lx1r5) cm3 at right angle 90'with incident beam. This
optical geometry was chosen to eliminate the effect of scattered incident
radiation and reduce the phenomenon of self-absorption. The fluorometry
has dedicated computer which control instrumental operating (excitation

and emission wavelength, monochromator slit width, detector parameter).
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In this research we use exciting wavelength Q",*: 270nm) in the

measurements. When measured the concentration [10-4, l0-' M] we used

slit width of excitation (Sn:1.5 nm) and same value to slit width of
emission (5,*: 1.5 nm), but in concentration [IO-2,5x10-2 M] the slit

width of excitation (S,,:3 nm) and slit width of emission (Sn,: 5 nm),the

measurements were made in the same sensitivity of photomultiplier

where the oxygen was expelled by evacuation prior to sealing the

specimen cell. Naphthalene use as a standard compound dissolved in

hexane, ethanol and paraffin with concentration [tO-4tfut1 and quantum

efficiency equal to (qo, :0.14), at room temperature.

RESULTS AND DISCUSSION
In this research, we study fluorescence spectra of naphthalene solution

dissolved in hexane, ethanol and paraffin with concentration [10-4 M] and

then study the solutions of (2MN) is one of the naphthalene derivatives, is

naphthalene molecule with added methyl group (CHr) as shown in figure

[2], with concentration [10-0, 10-3, 1O-2 & 5x10-2 M] and observation the

effect of increasing concentration in the form of the fluorescence

spectrum as well as calculation of quantum efficiency.

cHu

Naphthalene

C toIIs

2-Methylnaphtholene

CttHto

Fig.-2: Chemical formula of compounds

Figure [3-a] shows the fluorescence spectrum of naphthalene dissolved

in hexane at concentration [10-4 M] at exciting wavelength (]"..:270 nm),

where it appears in the shape of spectrum is structure consists of two

peaks located at wave numbers (29.673 x 103cm-';128.409 x 103cm-l)

which are found the same values of fluorescence spectrum of naphthalene

solutions in ethanol and paraffin as in figure [3- b, c]:
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Fig.-3: fluorescence spectrum of naphthalene in hexane, ethanol and
paraffin at concentration U0-ol M, )".*: 270nm.

The fluorescence spectrum of 2-Methylnaphthalene solutions has

been measured at different concentrations are [10-', l0-', 1O-',5x10-2 M]
in the solvents mentioned previously, at exciting wavelength (7"*: 270
nm). We have found that the fluorescence spectrum of 2-
Methylnaphthalene in hexane at concentration [ 0-4M] be structure into
three peaks located at wave numbers (31.4 x103 cm-l), (30.66 ,103 cm-l)
and (29.93x103 cm-r) as in figure [a]. We found the value of quantum

efficiency is equal to (qo,r,:0.20), notes the increase in the value of
quantum efficiency comparison with the quantum efficiency of
naphthalene, the reason is due to the influence of methyl group substitutes
to increase the rate of radiative processes.

（

´

:

Abdulla, Waleed and Nasma

325 375 423

Wavelength {nm}

302

↑
ヨ
．●
）
＞
〓
′●
Ｃ
ＰＣ
一



!

t

:

Al-Mustansiriyah J. Sci Y ol. 22, No. 5, 20 I I

５

４

３

２

１

０

↑
，
．●
｝＞
一おいＬ
ｏ
一Ｃ
一

275 325 375 425

Wavelength {nm}

Fig. -4: fluorescence spectra of 2MN in hexan at concentration:10-4
M, ).ex: 270 nm

At concentration [ 0-3 M] noted decrease in the relative fluorescence

intensity and disappear the first peak, where the spectrum shows two

peaks located at wave number (30 x103 cm-r) and (29.26x103 cm-r;,

figure-5.

奮
３
．０
）
＞
だ
いＣ
ｏ
一Ｃ
一

275 325 375 415 475

Wavelength(nm)

Fig.-S: fluorescence spectra of 2MN in hexan at concentration
M, )tex: 270 nm

=10-3

But when the concentration equal to [10-',5x10-2 M] the second peak

disappear because of self-absorption was increase and the fluorescence

spectra is structureless as shown in figure [6]:

303



Self-Absorption Effect on the Spectral Properties of 2-Methylnaphthalene in
Different Solvent

Abdulla. Waleed and Nasma

275 325 373 425 475

Wavelengh {nm}

Fig.-6: fluorescence spectra of 2MN in Hexan at concentration (a)

[10'] M, (b) lsxto-21 M, ],ex=270 nm

In addition, for the fluorescence spectrum of 2-Methylnaphthalene in
ethanol and paraffin at same concentrations shown in figure (7), (8). The
quantum efficiency of 2-Methylnaphthalene in ethanol is equal to (qrtr
0.16,), this difference in the value of a quanturn efficiency due to the

different type of solvent. The decrease in the intensity of the peaks with
increased of concentration is caused by the phenomenon of self-
absorption where re-absorption of emitted photons before leaving the
solution by the molecules in the ground state leading to decrease of
quantum efficiency by (2%) or (3o/o), respectively, for the value at the
concentration [104 M] and using the necessary correction, according to
the relation (4), (6) was reached approached value.
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Fig.-7: fluorescence spectra 2MN in Ethanol, 1u"r=270 nm,

(a) poa MI, 1u) [10-3M1, (c) [10-2 Ml (d) [sx 10-2 M]

That decrease in the value of quantum yield will be accompanied by an

increase in the fluorescence lifetime (rru) and thus a decrease in the rate

parameter of radiation processes and increase the rate parameter of
radiationless processes.

し
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Fig.-8: fluorescence spectra 2MN in ParaffinrL"*=270 nm,
(a) [toa Ml, (b) [10-3 M], (c) [10-2 Ml (d) [sx 10-2 Ml

Where increasing rate of non-radiative transition (internal conversion).

The tables [1], [2] and [3] describe the values of quantum efficiency,rate
parameter of radiative and non-radiative processes depending on previous

relationships.
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Table -1: the quantum efficiency, rate of radiative and non-radiative
processes of 2MN solutions in Hexane.

Table -2: the quantum efficiency, rate of radiative and non-radiative
processes of 2MN solutions in Ethanol.

Table-3: the quantum yields of 2-MN solutions in Paraffin

[MJ mol φら、ィ

10-4 0。 24

10‐
3

0。 19

10‐
2

0.17

5x 10-2 0。 14

Reduced intensity of fluorescence spectrum and the quantum efficiency

with increased an molar concentration for 2-Methylnaphthalene because

of the phenomenon of self-absorption of emitted photons before leaving

the solution by the molecules as a result that increase in radiationless

processes and decrease radiation processes. So effect methyl group (CH:)

substation in naphthalene molecule, an increase the rate of radiative

transition and quantum efficiency compared with naphthalene compound.
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ABSTRACT
The work devoted to the design multilayer antireflection coatings for

normal incidence in VIS and IR (3-5) pm bands to reduce reflectance from

glass, germanium(Ge),silicon(Si) and zinc selenide (ZnSe) .the first task was

development a software programme to design and simulate the performance of

multilayer coatings and secondly, the programme verification to match

published researches. After these tasks the designed layers are optimized for

their perforrnance by varying their thickness to get performance for three layers

is very close to four layers .the analysis has shown that the proposed process

was effective in some studied regions.

INTRODUCTION
The antireflection (AR) coating is the most used optical coating in all the

optical systems, in order to reduce the losses Thus, to achieve a high quality

(AR) coating is a need in the optical systems in some applications
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antireflection coatings are required for the reduction of surface reflections. In

other not only reflection is reduced but also transmittance is increased

considerably (that means that absorption coefficient k =0) U,,21.
The theory of antireflection coating is examined by many authors [3, 4] for
determining the optimum thickness and materials to be used as ARCs on

polished or textured silicon. The matrix formula [, 5] is usually employed for
calculation of reflection coefficient. In this paper, we present the result of
calculations obtained by our computer programme of three and four-layers

ARCs on different substrate.

THEORY
These basic equations for designing and simulating the performance of

multilayer coatings

are based on boundary conditions for Maxwell's equations at m'h interface and

are given as these equations as .
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Equations (l& 2) may be formed as Matrix formula, is used to evaluate the
reflectance a multilayer system on glass.Si, Ge and ZnSe substrates. Matrix
formula of N layers interlocked between two semi-infinite mediums is given in
Ref. [s]
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Where i2:-1, n,n is the real refractive index of mth layer, 0,, is the phase

thickness of mth layer, <p :2nn^d, / I *itt d,., as physical film thickness and ),
(400-700nm, 3-5pm) inthis work..
The system shown in Fig.1 is characterized by matrix formula which relates the
amplitudes of electromagnetic field components at (m- I ) interface with the
incident electromagnetic field components at m interface thus, the
consideration requires that the last layer ( substrate) completely defined , at the
last layer then electromagnetic wave travels in infinite thickness medium (that
is means q, equal to zero and there is no reflected wave therefore (E),,:0
, E),,' :l) '

[1 =/
1+おレ
ト光甘〉鳳

[―岩)〆
嶋

(1+ホ)♂
% ||

the reflectance of each layer is gradually included to reach to the incidence
medium (almost air), the reflectance and transmittance are given as

R=({要
÷

)2

7=午
(午)2

(3)

(4)

The reflectance, transmittance and absorptance are then related by R + T * A :
1. The solution of this matrix formula is a laborious job for multilayer coatings.
Based on the matrix formula, we have developed a software program to design

and simulate the performance of multilayer coatings .
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air fl6

m-4=0

m-3=l

m-2=2

m-1=3

m=4
Substrate ns

Fig.-l:A multilayer stack scheme of 4-layers on a semi-infinite substrate n"

The -|, - sign of E;,1-,, E;:-t, E),,' andE,j'represent what take place upper and lower

m'h interface (up and down interface are denoted by symbol (-) and

(+)respectively.

MODELING AND ANALYSIS
Thin film materials are required to have certain characteristics to become a

potential candidate for multilayer structures. This includes high transparency,

homogeneity, high packing density, good adhesion, low stress, hardness and

ability to survive in different environmental and deposition conditions [1].

These materials are then used to reduce reflection from the surfaces, which are

basically caused by the sharp variation of the refractive index at the incident

medium-substrate interface. Multilayer coating structures based on those

materials have wide band of applications in electronics, optoelectronics, optics

and optoelectronics equiPments.

(A) Visible Region: The reflectance profile of three and four -layer coatings

comprising of one layer and two layers are almost more effective [1' 8]. We

have modeled such coatings on glass substrate at a design wavelength of 550

nm. The performance of the three layer

AirAvIgF2/CeO2lSiO/Glass coating is funher improved by the addition of forth

layer. The reflectance is further reduced by four-layer design comprising

l d3

d3

ld3

312



‐

Al-Mustansiriyah J. Sci /ヽol.22,No.5,2011

AirlMgF2lZnSlCeO2lSiOlGLass), but the important feature of this design is the

zero reflectance at two spectral points and the maximum and average

reflectance has appreciably reduced to 0.039Yo and 0.4 o , respectively. The

combined reflectance plot of the four layers configurations is shown in Fig. l.
This application of multiple encourages the use of multi-layers to achieve wide

transmission bands By increasing number of layers .The optimization of
thickness of the three layers coatings shown in the figure 1 reduces reflectance

in some regions (525-625) nm to reach at 575 nm to 0.097% without
optimization of thickness while the reflectance at the same

Table-l: Design data and reflectance values for all configurations on glass

Wavelength was 0.167% for four layers design, these results are very clear in

the associated figure . However, the magnitude of reduction in reflectance

with the optimizing thicknesses

of three layers showed in the Figure I shift the reflectance curve for d2 d3 ,

and d4 thicknesses towards the left and right respectively with respect (d1)

where, dl represents the thickness without use optimizingthicknesses .

The Optimization of thickness of three layers is used for obtaining the

performance is close to the four layers ,but the effect of this process was very

small comparison with four layer coating within the studied bands. This may

suggest that the performance requirements are not very stringent. The reduction

No. of
layers

Ⅳlat. Refl・ .

index(n)

Thickness (d nm) Rp% Rave

d1(nm) d2 d3 d4

Three

layers

ⅣIgF2

Ce02
SiO

1.38

2.2

1.8

99.6

125

78.5

97

122.5

76.9

101

127.5

80

103

130

82

1.2っ 0.8

7,1.67,

2.5*

0.321,0.3

31,0.236

,0.336*

Four-

layers

ⅣIgF2

ZnS

Ce02
Si02

1.38

2.36

2.2

1.8

99。6

58。25

62.5

78.5

0。95* 0。08士

* calculated within the band (450-700) nm
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fourth layer was pretty for obtaining ARC

（ヽ

550      600

(nm)

Fig. -2: Simulated reflectance for confi- guration on glass showed in table

1. The associated figure to show the indicated features of main figure.

(B) Infrared region: Ge, Si and ZnSe have been used as substrates material as

they are commonly used in 3-5pm band for many optical and electro-optical

applications []. All these substrates exhibit a very high reflectance value in the
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said spectrum. In most of the applications, this high value of reflectance is not

acceptable as it reduces the total energy reaching the detector surface with
every increasing optical component in the system or device. Therefore, it is

necessary to reduce their surface reflectance by applying ARC.s. The materials

used as film layers are ZrO2, Si, CdTe, BaF2,Y2O3 and ZnS, MgFr. All these

materials are suitable for antireflection films in the desired region of
wavelength [1, 8] .The reflectance of bare germanium substrate in 3.5mm is

36%. Multilayer coatings can be used to reduce this value to an appreciably

low level [2]. We have modeled such coatings on gerrnanium substrate at a
design wavelength of 4mm. The process starts from a three layers model, and a

layer are increased to reduce the value of maximum and average reflectance

over the desired band. The single and two layers are not effect for obtaining
ARC.s. as in three and four layers [1]. Table 2 shows the model data and

calculated values of maximum and average reflectance over the entire band for
a three layers modal. The data shows that the maximum and average value of
reflectance has decreased form 0.57o/o and0/% respectively while of the four
layers the values were 2.9% and 0.7Yo respectively. The maximum and average

value of reflectance for three layers were smaller than four layers but the

performance for four layers within the range 3.4-4.6pm were 0.5% and0.l5o/o

respectively for the said values. Optimization of thickness for three and four
layers shows that the maximum and average value of reflectance were l.160 ,

0.42% and 2.02oh, 0.680 respectively. The combined reflectance plot of the

two designs is shown in Fig. 2.We note that three layers with optimization of
thickness verif, the goal of the work.

Table-2: Design data and reflectance values for all configurations on
germanium
No.of

layers

マ
【
”
（
①
『
¨
”
一

Refractiv
e index(n)

Thickness
(d nm)

M[a対mum re■

(Rp%)

Ref. average

Rave 7o

dl

(ltm)

d2

(μm) 呻畔
Rp(d2)
0/。

Rave

(dl)°/o

Rave

(dl)°/o

Three

layers

Si

ZnS

MgF2

つ
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４
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４
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３

　
つ
４
　
・１
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４

　

２

２

　

４

　

７

０

　

０

　

０

0.203

0.308

0.532

0.57 1.16 0.4 0.42

,
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Four

layers

Si

CdTe

Zr02

MgF2

3.42

2.24

2.05

1.38

0.29

0.44

0.48

0。 72

0.278

0.425

0.461

0.69

2.9 2.02 0.7 0.68

3.2  3.4  3.6 3.8  4
velength

(mμ )

4.2  4.4  4.6  4.8

0.6

05

0.4

03

0.2

0.1

four layers
for different
thicknesses

Three layers
for different
thicknesses

316

3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8

Fig.-3: Simulated reflectance for configuration germanium showed in

table 2. The associated figure show the indicated feature of main figure

The reflectance from bare silicon substrate surface is 30% [1]. This value is

lower as compared to the germanium, as it has got a lower refractive index in
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the given spectrum. Similar procedure of layer addition has been employed to

model and analyze multilayer structures for reducing reflectance from the

substrate. Table 3 shows the model data with maximum and average values of
reflectance for two configurations. Fig. 3 shows the combined plots for three

and four layer configurations. However, in this case the performance for three

layers configurations is even better and the design curve with Optimization of
thickness is more flatland comparatively closer to the horizontal axis. Only two

materials are used in four layers configuration. This shows that proper

optimization not only helps in getting good performances but also tend to
reduce unnecessary variety of materials which is very critical in manufacturing

process. In the figure 3, shifting to the right side (upper wavelength values) is
obtained. The associated of the main figure shows the effect of optimization of
thickness of four layers in it notes that the curve was more flat than the other

designs, it is closer to the horizontal axis. The maximum and average

reflectance do not show in this work, it is clearly the performance ARC.s. was

good agreement with the work goal within (4-7.5) pm

Table-3: Design data and reflectance values for all configurations on

silicon

No. of
layers

で
い
”
絆
ｏ
「
い
”
”

Refracti

Ve

index(n)

Thickness (d nm) Maximum

refractance
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Reflectance average
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(μm)
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%
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%
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(dl)°/o

Rave

(dl)%

Ｔｈｒｅｅぃ
CdTe
Zr02

4ヽ8F2

４

５

８

６

０

３

つ
４
　
つ
４
　
・１

８

８

　

２

３

４

７

０

　
０

　

０

９

　
９

　
３

３

４

７

０

　
０

　
０

2.4 2.46 1.4 1.4

Ｆ。ｕｒ
ぃ

う
乙
　

　

　

う
´

ＺｎＳ

Ｍ ｇＦ

ＺｎＳ

Ｍ ｇＦ

2.24

1.38

2.24

1.38

0.41

144

088
0.72

0.525

1.84

1.12

0.92

1.68 0.74

317



⌒

Effect Optimized Thickness on the Performance of Multilayer Antireflection Coatings
for VIS and IR (3-5) pm Bands

Adnan

4

3.5

3

2.5

2

1.5

1

0.5

0

０
０
Ｃ
∝
一
〇
０
軍
ω
∝

3 3.2 3.4 3.6 3.8 4

Wavelength

4.4  46  48

Fig.-4:Silmulated reflectance for confngurations on silicon showed in table

1. The associated figure shows the indicated features of main figure

Table -4: Design data and reflectance values for all configurations on zinc

selenide

No. of
layers

マ
【
”
一
ｏ
『
一”
】

Refractiv
e index(n)

Thickness(d

nm)

M【 a対mum re■

(Rp%)

Ref. average

Rave 7o

dl

(μm)

d2

(μm)

RP(dl)

%
Rp(d2)
0/0

Rave

(dl)%

Rave

(dl)%
Three

layers

Zr02

Y203
BaF2

2.05

1.73

1.3

0.48

0.58

0.77

0.49

0.59

0.785

う
Ｄ 4.62

1.29'

0.68 1.16

0.53'

Four

layers

Zr02

Y203
Zr02

MgF2

0.48

0.58

0.48

0.72

0.39

0.475

0.39

0.59

1.73
つ
乙 0.54 0.98

*calculated within the band(3.4… 5)llm
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Foure layers
for different
thicknesses

Three layers
for different
thicknesses

4.53.5

Fig.-4: Simulated reflectance for configurations on zinc selenide showed in
table 4. The associated figure to show the indicated features of main figure

The reflectance of bare ZnSe substrate is 16.81% ll1. Multilayer antireflection

coatings are employed on the substrate to drastically lower this value. Table 4

shows the model data and calculated values of maximum and average

reflectance for three and four layer structures to reduce the reflectance from the

substrate. Figure 4 shows the combined plots of the configurations. The sharp

fall in the reflectance values at the lower side is observed. The showed values

of maximum and average value of reflectance for three layers were smaller

than four layers within the band (3.4-5) pm .thus, three layers ARC.s. with
optimization of thickness may be verified the goal of this work and the

performance may be developed by increasing run of design programme

Multilayer antireflection coatings for normal incidence in VIS and IR
(3.5mm) band have been modeled for three and four layers configuration. The

performance of three layers configuration has been optimized for obtaining
performance of three layers to be close from the performance for four layers .

The analysis of these designs reveal that three layers ARC.s. with optimization
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of thickness was effective in some studied bands and the performance may be

developed by increasing run of design programme.
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ABSTRACT
This paper is devoted to introduce new concepts which are called

K(s*gc), s*gKz and L(s*gc) spaces. Several various theorems about these

concepts are proved. Further properties are stated as well as the relationships

between these concepts and LC-spaces are investigated.

INTRODUCTION
lt is known that compact subset of a Hausdorff space is closed, this

motivates the author [] to introduce the concept of KC-space, these are the

spaces in which every compact subset is closed. Lindelof spaces have always

played a highly expressive role in topology. They were introduced by

Alexandroff and Urysohn back in 1929.In 1979 the authors [2] introduce a

new concept namely LC-spaces, these are the spaces whose lindelof sets are

closed. The aim of this paper is to continue the study of KC-spaces and LC-
spaces.

Preliminaries: The basic definitions that needed in this work are recalled. In

this work, spaces always mean topological spaces on which no separation

axioms are assumed unless explicitly stated, a topological space is denoted

by (X, t) (or simply by X). For a subset A of X, the closure of A in X is
denoted by A. We use the symbol s*g-closed (s*g-open) instead of s* closed

(s* open) which is introduced in [3].

Definition ZJ.lalA set A in a topological space X is semi open (written

S.O) if there exists an open set O such that O e A e o .
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Definition2.2.[31.4 set A in a topological space X is
(i) s*g-closed if the closure of A is a subspace of all semi open set U which

contains A.
(ii) s*g-open set if the complement of A in X is s*g-closed.

So every closed set in a topological space X is s*g-closed but the converse

may not be valid.

Theorem 2.3 [3]:Let AgYcX, Y is open in X. If A is s*g-closed in X, then

A is s*g-closed in Y.

Definition 2.a.[51. A topological space X is said to be s*g -Tr space if for
any two distinct points x and y of X, there are an s*g -open set U of x which

does not contain y and s*g -open set V of y which does not contain x. That

is, xe U,yeUand xeV,yeV.

Theorem 2.5.[51. A topological space X is an s*g -Tr space if every

singleton set is s*g -closed but the converse may not be valid.

Definition 2.6.[51. A topological space X is said to be an s*g-regular space

if given any closed subset F of X and any point x of X which is not in F,

there are s*g-open sets U and V such that x e(J,F c.V ,and UIV =0.

Definition 2.7.l5l.The intersection of all s*g-closed sets containing A is -
called the s*g-closure of A .It is denoted by A''r .

Remark 2.8.151. Let X be a topological space such that A c X, then 7''* is
contained in every s*g-closed set containing A.

Theorem2.9.[5]. Let X be a topological space andAs X,then A is an s*g-

closed set if and only if 7'": A.

Theorem2.10.[31. Let f be a homeomorphism function from a space X in to

a space Y. If B is an s*g-closed set in X, then f(B) is an an s*g-closed set in

Y.
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Definition2.l1. Let X be a topological space and Ac X. A point xe A is said

to be an s*g-interior point of A if there exists an s*g-open set U in X such that

xe Uc A. The set of all s*g-interior points of A is said to be the s*g-interior

of A and is denoted by s*g-in(A).

Strong forms of KC-spaces:

The author in [1] introduced the concept of KC-spaces; while in the present

paper we introduce a new of KC-spaces namely K(s*gc) and s*gK2, also we

study the properties and fact about these concepts and the relationships

between these concepts and KC-spaces.

Definition 3.1. A space X is said to be K(s*gc)-space if every compact set in

X is s*g-closed. So every KC-space is K(s*gc), but the converse is not true in
general.

Example 3.2.LetX+ d and rbe the indiscrete topology on X. Then (X,r) is
K(s*gc) but not KC-space. Since if B is a nonempty proper set in X, then

clearly B is compact which is not closed. Also it is s*g-closed, since the only

serni open set which contains B is the whole space and cl(B): X.

Definition 3.3. A space X is said to be s*gKz if 7'"" is compact, whenever A
is a compact set in X.

Theorem 3.4. Every K(s*gc)-space is s*gKz.

Proof: Let A be a compact set in K(s*gc)-space X.
Then A is s*g-closed.

By 2.9 we get that 2' r: A, which implies that 7'* is also compact.

Theorem 3.5. Every K(s*gc)-space is s*g-Tr.

Proof: Let xe X, since {x} is finite, then it is compact in X, which is K(s*gc)-
space, then it is s*g-closed. So by 2.5 X is sxg-T1.

Definition 3.6. A set M in a topological space X is said to be s*g-

neighbourhood of a point xe X if there exists an s*g-open set U such that xe
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UcM . Clearly every neighbourhood is s*g-neighbourhood but the converse

may be not true.

Example 3.7: LetX+ d and I be the indiscrete topology on X. Then in (X,f

) the set {x} is an s*g-neighbourhood of x but it is not neighbourhood of x .

Theorem 3.8 The following statements are equivalent for a space X:
l) X is s*g-regular

2) If U is open in X and xe X with xe U, then there is an s*g-open set V

containing x such that i' r c U.

3) Each x e X has an s*g-neighbourhood base consisting of s*g-closed

sets.

Proof: (1)- (2) Suppose that X is s*g-regular, U is an open set in X and xe
u.
Then X-U is a closed set in X which is not containing x.

Since X is s*g-regular ,then disjoint s*g-open sets V and W can be found with
xe V and X-UcW.
Then X-W is an s*g-closed such that Vc X-W .

So by 2.8 we get that v''r c X-W.

But X-Wc U which leads to 7'* cg.
(2) -+(3) if (2) applies, then every open set U containing x contains an s*g-

closed neighbourhood (namely Z''" ) of X.

So the s*g-closed neighbourhoods of x form a neighbourhood base.

(3) -(1) suppose (3) applies and A is a closed set in X which is not containing

x.

Then X-A is a neighbourhood of x which leads that X-A is s*g-neighbourhood

ofx.
So by (2), there is an s*g-closed neighbourhood B of x with BcX-A.
Then s*g-lnt(B) and X-B are disjoint s*g-open sets containing x and A
respectively. Thus X is an s*g-regular space.

Definition 3.9. A function f from a space X into a space Y is s*g-closed if
f(F) is an s*g-closed set in Y for each closed set F in X.
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Theorem 3.10. Every continuous function from a compact space X into a

K(s*gc) space Y is an s*g-closed function.

Proof: Let A be closed set in X, which is compact, then A is compact. But f is
continuous, then (A) is compact in Y, which is K(s*gc)-space, then (A) is

s*g-closed. Therefore f is an s*g-closed function.

Theorem 3.11: The property of a space being K(s*gc) is a hereditary on an

open set.

Proof:
Let Y be an open subspace of a K(s*gc) space X and A be any compact

subset of Y. Then A is compact in X which is K(s*gc).
So A is an s*g-closed set in X.By 2.3 we get that A is an s*g-closed set in Y.

Theorem 3.122 The property of a space being K(s*gc) is a topological
property.

Proof:
Let f be a homeomorphism function from a K(s*gc) space X in to a space Y
and B be compact in Y. Then f -'(g) 

is compact in X ,which is K(s*gc).
Then f -'(e) is s*g-closed. By 2.l),we get that (f -r(B)):B is s*g-closed in Y.

Farther type of LC-spaces:

In 1979 the authors [2] introduce a new concept namely LC-spaces, these

are the spaces in which every lindelof sets are closed. In the present paper we

Definition 4.1. A space X is said to be L(s*gc)-space if every lindelof set is

s*g-closed.

So every LC-space is L(s*gc) but the converse is not true in general.

Example 4.2. Let R with the indiscrete topologyf . Clearly (R, r ) is L(s*gc),

since for every Lindelof set difference from R and 7 is s*g-closed but not

closed.

Theorem 4.3. Every L(s*gc) space is s*g-T1.
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2.5 we get that X is s*g-T1.
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is s*g-closed and by

Theorem 4.4. The property of a space being L(s*gc) is a hereditary on an

open set.

Proof:
Let Y be an open subspace of an L(s*gc) space X and A be any lindelof

subset of Y. Then A is lindelof in X which is L(s*gc).

So A is an s*g-closed set in X. By 2.3 we get that A is an s*g-closed set in Y.

Hence Y is an L(s*gc) space.

Theorem 4.5. The property of a space being L(s*gc) is a topological

property.

Proof:
Let f be a homeomorphisrn function from an L(s*gc) space X into a space Y

and B be lindelof in Y. Then f -'(B) is lindelof in X,which is L(s*gc).

Then f '(e) is s*g-closed. By 2.l},we get that f(f -'(g)Fg is s*g-closed in Y.

Definition 4.6. A space X is said to be s*-Tyz space if every s*g-closed set is

closed.

Theorem 4.7zlf X is L(s*gc) and t*-7+ -space, then every compact set in X

is finite.
Proof: Let A be compact set in X. If A is finite, then the proof is finished, if
A is infinite, then either A is countable or uncountable. Suppose A is

countable and U is any set in A, then U is countable, so U is lindelof in A,

which implies it is lindelof in X, which is L(s*gc), then U is s*g-closed in X.

But X is s*-Tr,and then U is closed in X. But UnA:U, then U is closed in

A, that is, A is discrete but A is compact, then A is finite, which is a

contradiction. If A is uncountable, then there exists a subset K of A is

countable and so K is lindelof in A, so it is lindelof in X, which is L(s*gc) and

t*-1space, then K is closed. Put K: {at, ar. . .}. Let U1:K', now o1 6 U2:A-

{az, ay...} and a2EA-{a3, d4...}..., then {u,}1, is an open cover of A, which

has no finite subcover, which is a contradiction. Then A is finite.
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ati R ,l x,y ,-F d(xy+yx):g(xy+yx):0 :;Yl b.i'll J6-ir *._r.yJl *-.ilii:.i,- illr

allr (d,g) r-.iY +.,ti 2 t^Jl c.r '|,ilUt 
aiJU a$i 4i *-a.il- R,ts3l (3). d:g:0

.R d x,y JSJ d(xy+yx):g(xy+yx):xy-tyx :jYl t-li'tl J6-ir *._r.yll *-c.r[ii.,i,,o

ABSTRACT
Let R be a *-ring, The purpose of this paper is to prove the following

result: (1) Let R be a non-commutative prime *-ring with an identity element

which is 6- torsion free. Then R is normal if and only if there exists a non-

zero commuting Jordan *- derivation pair. (2) Let R be a 2-torsion free

semiprime *-ring, and let (d,g) be a *-derivation pair satisfies

d(xy+yx):g(xy+yx):0 for all x,y € R, then d:g:0. (3) Let R be a 2-torsion

free semiprime *-ring, then there is no *-derivation pair (d,g) satisfies

g(xy+yx): d(xy+yx)--xy+yx for all a y e R.

INTRODUCTION
Throughout, R will represent an associative ring with center Z(R). A ring

R is n-torsion free, if nx:0, x e R implies r: 0, where n is a positive

integer. Recall that R is prime if aRD : (0) implies a : 0 or b : 0, and

semiprime if aRa : (0) implies a :0. An additive mapping x ->x* on a ring R

is called an involution if (*y)* : y* x* and (x)** - x for all x, y e R. A ring
equipped with an involution is called *-ring (see [1]). An element x in a *-ring

R is said to be hermitian if x* : x and skew-hermitian if x* : -x. The sets of
all hermitian and skew-hermitian elements of R will be denoted by H(R) and

S(R), respectivelyfl]. Recall that an element x is normal if xx*:x*a and if all
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the elements of R are normal then R is called a norrnal *-ring, for example on

anormal *-ring the ring of quaternions. A description of normal rings can be

found in [2].An additive mapping d: R+R is called a derivation if d(*y):
d(*)y + xd(y) holds for all pairs x,! e R, and is called a Jordan derivation in

case d(x2) : d(r)x + xd(x) is fulfilled for all x e R(see [3]). Every derivation is

a Jordan derivation, but the converse is in general not true. A classical result

of Herstein l4l asserts that every Jordan derivation on a prime ring of
characteristic different from 2 is a derivation. Cusack t5] generalized

Herstein's theorem to 2-torsion free semiprime ring. An additive mapping

D:R -+R, such that R is a *-ring, is called a *- derivation if
D(xy):D(x)y*+xD(y) holds for all pairs x,! € R, and is called a Jordan *-

Derivation in case D(*'): D(x) x* + x D(x) holds for all x e R. The

concepts of *-derivation and Jordan*-derivation were first mentioned in [6].
The study of Jordan *-derivation has been motivated by the problem of
the represented quadratic form by bilinear forms. lf d, g: R-+R are additive

mappings such that

d(*') :d(x) y*2*xg(x) x*+x2d(x) "fo, all x e R.

g(x) :g(x) x*2+xd(x) x*+x'g(x) for oll x e R.

Then (d, d is called a Jordan*-derivation pair. The notion of a Jordan*-

derivation pair first appeared in [7] and [8]. Hence we define a *-derivation

pair(d, g)of an additive mapping d, g I R-, R as follows, an additive pair

(d,d is called a *-derivation pair if satisfu the system of the equations

グ○りχ)=J00ノ場
*+χgレ)χ

*十リッズχ) ルrα〃為ノ∈R
gOり覆)=g00ノ≒*+χるノ)χ*+彎tO) 力rα〃為ノ∈R.
A *-derivation pair (d, S) is called inner if d(x):ax*-xb, and g(x):bx*-

xa,holdsforallx e Randafixedelements a, b e R. Letusrecallaleft
(right) centralizer of R is an additive mapping T: R+R which satisfies T(*y)
: T(x)y (T(ry) : xT(/)) for all x, y e R. A centralizer of R is an additive

mapping which is both left and right cenffalizer. A left (right) Jordan

centralizer of R is an additive mapping T: R-+R which satisfies T(*'): T(x)x

(T1x21: xT(x)) for all x e R. A Jordan centralizer of R is an additive mapping

which is both left and right Jordan centralizer (see [9,10,11, and 12]). Every

centralizer is a Jordan centralizer. B. Zalar ll2l proved the converse when R

is 2- torsion free semiprime ring . A pair (T, S), where T, S: R--- & is called a

double centralizer if T is a left cenlralizer, and S is a right centralizer, and

(1.1)

(1.2)

・
し

(1.3)

(1.4)
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they satisff a balanced condition xT(y) : S(x)y for all x, y e R. The typical

example for *-derivation pair is the following. Let (Tr, S1) and (T2, 52) be

double centralizers. Then the mappings d, g : R --R defined by d(*) : Tr(x*)
+ S2(x), g(x) :-(Tr(x*) + Sr(x)) for allx e R, form a *-derivation pairs. Every
*-derivation pair is a Jordan *-derivation pair but the converse is in general

not true. Majeed and Altay[3] giving a condition on a *-ring R to get the

converse. A Jordan *-derivation pairs (d, d is called commuting on *-ring R
if both d and g are commuting mappinB, i.e. l4@)tl:ld(x),xl:0 for all x e R.

in this paper we will give relation between norrnal *-ring and commuting *-

derivation, and some result on a *-derivation pair.

RESULTS AND DISCUSSION
M. BreSar and J. Vukman In [6] proved that, if R be a non-commutative

prime *-ring of characteristic different from 2, then R is normal ring if and

only if there exists a nonzero commuting Jordan *-derivation. In this section,

we will give a result similar to the result of M. BreSar and J. Vukman [6], but

in case Jordan *-derivation, And we'll give some results on normal *-ring and
*-derivation pair of a semiprirne *-ring.

Theorem 2.1. Let R be a non-commutative prime *-ring with an identity
element which is 6- torsion free. Then R is normal if, and only if, there exists

anon-zero commuting Jordan *- derivation pair.

To proof the above theorem we need the following lemmas have easy proving
Lemma 2.2.Let R be a 6-torsion free with an identity element, and (d,g) is

a Jordan *-derivation pair then

(d-g)(x):ax**xq
(g-dXy):by*+yb

for all χ∈R.

for allノ ∈R.

Where a:d(l), and D:g(1).
Lemma 2.3.Let R be a 2-torsion free ring with an identity element, and let d:

R+R be an additive mapping satisfies

d(xyx): d(x)y*xx+ xd$,,)x*+xyd(x) for all x e R.

Then d is a Jordan *-derivation.

Proof of theorem2.l: If R is a normal *-ring, then let we define
d: R---R by

d(x):2x*-x for all x e R. (2.1)

g: R---+R by

g(x): x*-2x for all x e R. (2.2)

Since,
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dlりχ*2+χg(χン*十χ
2d(χ
)=(2χ
*っ
oχ
*2+χ
(χ
*-2χン*十χ

2(2χ *―x)

=2χ *3-χχ*2+χχ*2-2χ伎*+2お
～
*_χ3=2χ *iχ3=d(χ3)      (2.3)

And,

g。ン*2+χdoン *十χ
2g(χ
)=0*-2χ >*2+χ(2χ

*―χ)χ *十χ
2(χ *…
2χ )

=χ *3-2,宙 *4χ各*+2,α *2+ノχ*-2χ3〒χ*3-2χ3=g(χ3)     (2.4)

Also,

[dO),χ]=[2χ
*―χ,χ]=2レ

*,χ
]=0=lX*-2χ ,χ]=[gO),χ ] fOr all χ∈R。  (2.5)

Since R is a 6-torsion free,then we get(d,g)iS a nOn_zero commuting Jordan

*―derivation pair.

To show the converse,let(d,g)be a nOnzero commuting Jordan*―

derivation pair,then by using Lemma2.2,we gety 

(d-g)(r): ax*+xa for all x e R. (2.6)

Where a--d(l), since (d,g) commuting mapping then (d-g) is a commuting

mapping, therefore

[(d-g)(x),x]:lax*+xa,xl:0 for all x e R. (2.7)

Linearization the relation (2.7), we get

lax*+xa,yl:lx,ay*+yal for allx,y € R. (2.8)

Replace y by I in (2.8) we get, 2lx,a):0 for all x e R, since R be a 6-torsion

free we get a e Z(R), then from (2.8) we get

a lx*, y):a l*, y*f for all x,y e R. (2.9)

Setting x:y in (2.9) we get
v 

a lx , x*]:0 for all x e R. (2.10)

Left multiplication by y we get

a y lx, r*]:0 for all x e R. (2.11)

By primness of a *-ring R we get either R is normal *-ring, or e:0,
hence d:g, then by Lemma2.3, we get d is a Jordan*-derivation hence by the

second result of M. BreSar and J. Vukman [6] , we get R is a normal *-ring.

In the following theorem we will give an important relation to a *-

derivation pair (d,g) on semiprime *-ring.

Theorem 2.4. Let R be a 2-torsion free semiprime *-ring, and let (d,g) be a
*-derivation pair satisfies d(xy+yx):g(xy+yx):0 for all x,y e R, then d:g:O.
Proof: We have, since R is a 2-torsion free

d(x)y*x*+xgQ,,)x*+xyd(x):0 for all a/ e R. (2.12)

! And,
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g(x)y*x*+xdQ,t)x*+xyg(x):0 for all x,y € R. (2.13)

Replace y by (zy+yz), in (2.12) we obtain

d(x)Q,,2+zy)* x**xQ,,z+zy)d(x):0 for all x,y,z e R. (2-14)

If we replace x by $,,2+zy), and y by yt in (2.13), we obtain

Ur+ry) d(y,) $tz+zy)*:O for all x,y,z e R. (2.15)

Setting x:yl in the relation (2.15) we get

$,,2+zy) d(x) Q,'z+zy)*:Q for all x,y,z e R. (2.16)

Left multiplication the relation (2)\by (zy+yz), and using (2.16) we get

(7y+yz)x(zy+yz)d(x):0 for all x,y,z e R. (2.17)

Linearization the relation (2.17) we get

(zy+yz)x(zy+yz)d(w)+(zy+yz)w(zy+yz)d(r):0fora1lx,y,Z,weR.(2.18)<
Replace w by (ab+ba) in (2.18), we get

(zy+yz)(ab+ba)(zy+yz)d(x):0 for all x,y,z,a,De R. (2.19)

Putting (ab+ba) for a in (2.19) we get

(zy+yz)(bab)(zy+yz)d(x):0 for all a,b e R. (2.20)

Hence,

(zy+yz) b1 a b2 Qy+yz) d(x):0 for all a,b5b2 e R. (2.21)

Replace br by d(x) in (2.21) we get

(zy+yz) d(x) a b2 Qy+yz) d(x):0 for all a,b2 e R. (2.22)

Left multiplication the relation (2.22)by br. we get

b2Qy+yz) d(x) a b2 Qy+yz) d(x):0 for all a,b2 e R. (2.23)

Since R is *-semiprime ring, then from the relation (3.23) we obtain

b2@y+yz) d(x):O for all x,y,z,b2 e R. (2.24) a

Left multiplication the relation (2.2$by (zy+yz) d(x),we get

(zy+yz) d(x) b2@y+yz) d(x):O for all x,y,z,b2 e R. (2.25)

Therefore,

(zy+yz) d(x):0 for all x,y,z ePt. (2.26)

Replace z by (zy+yz) we get, yzyd(x):O for all x,y,z e R. Putting d(x)z for z we

get, yd(x)zyd(x):0 for all x,!,2 € R, hence yd(x):O for all x,y € R. Left

multiplication by d(r), we obtain, d(x) y d(x):0 for all x € R. By

semiprimness of R we get, d:0.
Similar way we can show g(x):0 for all x e R.

The following proposition proved there is no *-derivation pair (d,g)

satisfies g(xy+yx):d(xy+yx):xy+yx for all x,.y € R, on a semiprime *-ring R.

332



On *-Derivation Pairs Of Prime And Simeprime *-Ring

Abdulrahman and Ali

Proposition 2.5. Let R be a Z-torsion free semiprime *-ring, then there is no
*-derivation pair (d,g) satisfies g(xy+yx): d(xy+yx)--xy+yx for all a y e R.

To proof above proposition we need the following lemma:

Lemma 2.6.Let R be a semiprime *-ring, if there exist an element fr e H(R)

which satisfiz /, H(R) h:0,then h:0.
Proof: We have, h x h:0 for all x eH(R), Since U+y*) eH(R), for all y €R,

thenhyh:- hy* h forall"y € R. Also since Ahy*) eH(R),therefore hy h
y* h:- hyhy h:0 forall-y € R. Linearization we get, hyhz h+ hzhy
h:0 forall z,y e R. Leftmultiplicationby yhwe obtain hyhzhyh:0 for

all z,y e R. By the semiprimeness of R, we get h:0-

R, Replace x by xy+yx, we have x R x:0, since R is a semiprime *-ring we

get contradiction.

Hence assume that (d,g) be a non-zero *-derivation pair, we have

d(xy+yx): xy+yx for all x, y e R. (2-27)

Replace y by ry+yx in (2.27) we get

d(x2y+y/Y2d(xyxY x2y+yx2+2(*y*) for all x, y e R- (2-28)

Since R is a 2-torsion free, we get from (2.27) and (2-28)

d(xyx):d(x)y*x**xg}h*+xyd(x):xyx for all a y e R- (2'29)

Setting !:h h h, x:d dy d where h,h1,d,d1 e H(R), then from (2.29)we get

x h fu h x:0 for all h,h1 e H(R), (2.30)

v Left and right multiplyingby h, we get

hxhfuhxh:0 forallh,hleH(R), (2'31)

hence by lemma 2.6 we get

h d dt d h:O for all h,d,d1 e H(R), (2.32)

Left and right multiplyineby d in relation (2.32) we get

d h d dt d h d=O for all h,d,d1 e H(R), (2.33)

Then by using Lemma2.6 we get H(R) :0, therefore x:-r* for all x € R,

hence R:0. This is contradiction.
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ABSTRACT
The purpose of this work is to find the degree of the approximation of a

functionf e B(u)byBernsteinpolynomial inLp.o -space,l Sp <m, by

using the modulus of smoothness ,l tf x, 6)p.o

INTRODUCTION
Let X:[0,1] , we denote by L-(X) the set of all bounded measurable

functions with usual sup-norm (tll) .

llfll-= sup {lf(x)l : x e X}
For I S p ( @, let Lo :{f : f is a bounded measurable function for which

v llfllo < -)
where

l- rl/p

ltfilp= [lrrr*ltoo,_] 
(I)

The family of semi-norrns (locally global norms) for 5 > 0 and (l < p < oo) is

defined by ([2]):

t"( r 6 
?ll,orl, 

, 
,r,llflla.o = llfa(.)llo = 

L{['ro,l 
f(v) l: y e 

L. 
- 1,"* , _,, J

The L6,, is the space of all bounded measurable function, such that llflla,o <

oO.

The discrete norm is defined by ([]) :
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… (3)

2k:
Where Xk.n = 

t*ll-, 
k = o, l, . . ., fl.

n+l
The L|(X) space is defined by

L?(x) = {f : X--+ [l , such that llf llr_?,(*) . *]

The degree of best approximations of a function f e Lo(X) with trigonometric
polynomials or with algebraic polynomials in the metric of the space Lo are

given by ([3]):

E"(00= inf tllf -Qllp:Q e P,) ...(4)
Where Pn denotes the set of all trigonometric polynomials or algebraic

polynomials of degree at most n.

「峰∞
=[轟自fCXk押洲

plp<∞

The kth locany lnodulus of smoothness fbr f∈ L∽ is deflned by([3]):

ωk(tX,δ)= Sup{|△‖flt)|:t,t+kh∈ [X――上ユ,x+ザ
lhl≦δ

)‐]∩ X} …。(5)

and the kth difference is deflned by([3]):

△‖tx)=

The kth average modulus of smoothness for f e L, is defined by (t3]):
τk(lδ)p=‖①k(1.,δ )|lp

Where ωk(1.,δ)iS deflned by(5)

… (6)

… (7)

Let cr be any positive number and w(o, x) be a positive function on X
depends on cr. Consider the set of all function f defined on X, such that

l(")l < Mw(o, x), where M is a positive constant. w(cr, x) may be tend to
infinity and suppose that the function (x)/w(cr, x) is integrable, then denote
this set by:

B(o)={f:X---+R:lf(x)l<Mw(cr,x)and 
J ft"l I w(u,x)dx<oo}
X
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The locally inodulus of slnoothness ofthe function f∈ B(α),iS deined by:

①r(tX,δ )α =Supl△ i Кt)/W(α ,t)|:r∈ N,δ≧0,t,t tt rh∈ [x― rらlx+r:]rヽX・ (̈8)
Where:

^i 
(*) = {a(-r)'*' 

(;)". + ih)' x + rh e X

[0, otherwise

the following semi-noffn is defined by:

l- - -lr/o

The set B(cr) with norm llfllo." is a linear normed space

Lo."(X)-sPace. That is:

Lp."(X) = {f : X ----+ R, such that llfllp." < m}

… (9)

If f is integrable,then:

‖11p=‖ 11p・α
which means that iffis intcgrable,then we take α=0(w(α ,X)=1)。

For f ∈ B(α), we deflne f′ , such that f′  = (1:)′  and we say

.        that fhas the second derivative in B(cx)if(十
)″

 exists.

Let us deflne the average integral modulus off∈ B(α),suCh that:

τk(lδ )p,α =‖ωk(1・ ,δ )α llp

=‖ Supl△I刷 |ぃβ
lhl≦δ

The degree of best approximation to

trigonometric polynornials or with algebraic

given by:

En(Op,α =inf{|lf一 QIlp,α :Q∈ Pn}              …・(12)

Where Pn   denotes the set of all trigonometric polynolnials or algebraic

polynonlials ofdegree at most n。

BeⅡlstein polynomial of f∈ B(α)iS deflned by:

…(10)

and is denoted by

… (11)

ag市en function f∈ B(α)with
polynonlials on the interval X is

し
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Bn(lX)= Σ]f(十
)Pn,k(X)

Pn,k(X)== CIXk(1 -X)n_k

for x∈ [0,1],let us deine:

△(X,δ)=δΦ(X)十 δ
2,Φ
(x)=

Saheb and Lekaa

…(13)

….(14)

..。 (15)

…(16)

A(x)= 4q,0(x)= t- *'r I.''- 2!'n +-

The ordinary Ditzian-Totik modulus of smoothness for f e
follows:

B(o), is defined as a

∈
ｆ

刷
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Ｄ B(o) is defined as

,f 1r,*,4;- =r1llu {lAilo, ,ffil : t,t+rghe[x-4,x+]f 
^ 
*f ...(17)

The averageDitzian-Totik modulus of smoothness for f e B(cr) is given by:

,lrt 6)p,o = il rltr ., 5)*ll, …(18)

Let wi[a,bl be the set of all functions f on la, b], such that fl'-r) are

absolutely continuous and fl') e Lo and wf,.,[a,b] be the set of all functions f

on [a, b], such ,rr., [l]t'-" u." absolutely continuous and fl)t" exists
(*/ ' \*/

and integrable.

x(l - x)

,ltf X, D)p., = sup llAio (.)llo.,
0≦h≦δ

where:

△
l。
(。 )ス
X)=

The locally

follows:
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Consider now(see[4]):

Su(X)= {III二
||: :ilil二 |                                    

…。(19)
Some theorems and lerllinas needed in this work are listed as fbllows:

動ιθ″
“
の ,r5/′

Ift g∈ Lp,1≦ p≦ ∞,then:

|lftt gllp≦ |lq p+‖gllp                     …。(20)

,

動′θ″″の ,/6/=

If fis a bounded ineasurable function on[a,b],a,b∈ [];then:

if(X)dX～

上
i「

ll[|【Xl)                           …。(22)

where xi=a十
(b~a)(2i-1)。

二′Marヵ
Let t g∈ B(α),(1≦ p≦ ∞),δ >O then:

τk(lδ )p,α ≦τk((f― g),δ )p,α +τk(g,δ )p,α                    …・(23)
,   Praげ

τk(lδ )p,α =‖ COk(1・ ,δ )α llp

=胞トギ
Then:
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１
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ヽ
１

ノ

ｈ
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＞十
百軸一帥
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（ヽ

胞僣劇
面
C十

`三

~嵌 t:ギ

;「トW(α ,t―

g(t tt ih)

W(α,t+ih)

Zι

“
″α僣ヶ

Let f∈ B(α),(1≦ p≦ ∞),then:

τk(lδ )p,α≦CIlqlp,α ,  C,δ >0
PFθ″
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＋ｋヽ
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ｋ
マ
ん
ｉ〓０

Ｃ
＋ｋヽ

ノ一

ｋ
マ
ん
ｉ〓０
岬
順

情選臨0師畔
g(t tt ih)

W(α ,t tt il

(f一 g)(t+ih)

W(α,t+ih)
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Ｌ
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陣
陣
　
０

１
１
１
１
１
１
　
ｋ
マ
ん
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W(α,t+ih)

=卜嵩卜需|||+卜嵩卜轟||
=‖ωk((f一 g),。 ,δ )α llp+‖①k(g,。 ,δ )α llp
=τ k((f一 g),δ )p,α +τk(g,δ )p,α。 ■

.¨ (24)
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Ckl器
lp

=CIlqlp,α。・
二ι″″α

“

ヶ
lf f∈ Lp,(1≦ p≦ ∞),then:

‖Дlδ.p≦ C(p)|IД lp
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(see[3])

…(25)

´
）

Where c(p)iS a pOSitive constant dependes on p

Praグ

From the deinition ofllqlδ ,p and(22)and(3),we haVe:

≦
[∵ンp【がド
=lill』
:lf(Xi)lp11/p

::||||||lil(1:

二ι″″αの「

Ift g∈ B(α),1≦ p≦ ∞,then:

|lf+gllp,α ≦‖11p,α +‖ gllp,α

‖fgllp,α≦|111p,α llJlq,α , 上+上 =1,1≦ q≦∞,p  q

一
）

…(26)

…(27)

PFο″

Since t g∈ B(α),then flx)/W(α ,X)and g(X)/W(α ,X)are bOunded.

Let:

H(X)=f/W(α ,X)

G(x)=g/W(α ,X)

_         |lf+gllp,α =‖ズ。)/W(α ,。 )+g(。 )/W(α ,。 )|lp

=|IH+GIlp
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by using (20), we get:

|lf+gllp・α≦|IHIlp+‖ GIlp

which prove(26).

Now,to prove(27)

‖fgllp・α=||(【。)/W(α ,。 )).

=|IHGIlp

By using(21),we get:

‖fgllp,α ≦‖HIlpllGIlq, 1
p

That is:

‖fgllp・α≦|111p,α llgllq・α,

Z′″″αの ,/5/′

Su has the fb1lowing

(Bn(Su,x)一 Su(x))≧ 0

1

J (B,(Su, x) - S,(x)) dx < n-'o(
0

Lemms (6), [4J:

Letn c N and g∈  w:[

1

Bn(g,*)-g(*)= I (B"(
0

We attempt

1<p(.o;
smoothness.

「ヽ
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=|lf/W(α ,・洲lp ‖g/W(α ,X)|lp

=‖ qlp,α +‖ g‖

=||ズ。)/W(α )。 )lp‖

=‖月p.(χ ‖gl q.(ぇ

。)/W(α ,。 ))|lp

q

。)/W(α ,。 )|lq

へ

・

…(28)

…(29)

x)-S,(x))g"du,0<x<1 … (30)

N RESULTS
to prove a

for Bernstein

and inverse

B"(0 in terms

theorems in Lp,,,[0,1],

of Ditzian modulus of

つ
乙
И
守
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rttι。″ι
“
の 僣Dlirac′ I″ι9″αJliゥリ′

If f∈ B(α),(1≦ p≦ ∞),then:

Kう 一BKt】枯β≦Cω

'Cヽ

δ、β+τ

'低

り,α

Where c is a positive constant

ηりιθ漁
"π
βりβ物ツιおιルι9″α″|り′

Iff e B(cr),(l S p < m), then:

,g( r,of ,rll = 
1 i 1r- Bk(orp*'(' \'n))r.o nf,o

The following lemmas are needed to prove our theorems:

Lemma (7):

Letn e N and g . w;[a, b], I <p ( oo,then:

llB,(e)-sllp= lllo*"llo ...(31)
n

Proofi
Consider the linear operator:

,ff) = i (Bn(Su, x)- S,(x))*#f o,(* / o "' 0(r) w(cr,u)

Vol.22,No。 5,2011
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= 
r Ii,o,, o,lnl"o l

=l iloilo
n

Let G = 09"
By using (30), we obtain:

ШF牌喘
=‖ Bn(g)一 g‖

So that:

‖Bn(g)一 g)|lp=‖ T(φ g′
′
)|lp

≦上
|lφ
g′
′
|lp・

n

二ι″,″α

`〃

′

L∝ F∈ 嘲レ,切 ,1≦ p

ll(A)'F"llo=;r9 tr

Proof:
Setting:

Ie(*)=ft-I (-r)'-i

I
where h - -n

A-r
F"(x)=++" It-tln ' i=1,2

From (15), we have:
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f(X tt r(上Lち上2))

w(cr, x)

< (oh)'T T l^1,.,2 #*10,,0,,
6 6l ; w(a'x)l t -

Let tl - 2\ - u2 and t2= t)2, we obtain:
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<   |]12(~1)2-rc子
(φh)~          ~r(サ
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w(渡,1)  /ノ
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0 0

畿
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φhφh 2

(φh)-2∫  ∫ Σ (_1)2-rc子
0 0r=0

卜畿 1登げ||卜畿 1鍋蝿

≦2ohJO鶏
h卜轟おldu

=2co3(lx+φ h,φ h)α。  ■
Lemms (10):

Prθ″

If f e B(cr), (1 < p ( *), n) 2, then:

|IBn(F,。 )一 Bn(1。)/W(α
"洲
lp≦ Cτ

'(lδ

)pα

登綱・ 1障而ト

dt,dt,

…(34)

‖Bn(F)一 Bn(0/W(α ,.)|lp=
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By using(33),we get:
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´
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…(35)ン

<c ①3(1l x,δ )p,α。  ・

wl to, ll, then:

Lemma (12), [2J:

Ifl<P,P'So,B€

・
し

1

)一
p

Vヽ:[a,b],1≦ p<αЭ,then:

=τ3(lδ)p,α.  ■
Lemma (11):

LetneNandFe

Prθ″

n

≦上||(△)2F′
′
|lp

n

「
一BnOlb≦ C①

'Cヽ

δヽβ

From (31) and (32), we obtain:

llF - B"(F)llo < 1ll0F"llo

t1(g, A(6))p < crllA(6)ogtu)llo,
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Lemmu (13), [2J:

Iff∈ R,g∈  w:[0,1],

‖Φ
2Bl(011p≦

Cnllql十
,p

‖Bl(011p≦ Cn211qlキ p

F味銚≦に♂+J
‖BI(g)|lp≦ ‖g′

′
|lp

二ι″″α″り
=

If g e *[,o[0, l], l <p <

tp(g, A(6))p.o ( clllA(6)kg(k

Proof:
τk(g,△ (δ ))p.α =‖①k(g,.,△ (

where G= g(。 )

W(α
,。 )

∴τk(g,△ (δ ))p,α =τk(G,△ (

by using(36),we get:

τk(g,△ (δ ))p.α ≦Ckl△ (δ

Lemma (15):

Iff eB(cr),ne !,then:

ll^[*)"""11,, 
<'(n-' 1; o'

Proof:

By using the definition of

北

unbounded Functions by Bernstein operators

Saheb and Lekaa

…(37)

…(38)

…(39)

.… (40)

then:

p,α …(41)

)洲 b

ミ

=Ckll△ (δ)kg(

δ))‖ p

。)Bl(f)|lp,α +n
ヽ

１
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２
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Zι″″α rrの「

If f∈ B(α),g∈ W:,α [0,1],then:

‖Φ
2Bl(011p,α ≦Cnll珂

lp,α

ll Bl(011p,α ≦Cn21111p,α

F珠雌推♂+→酬pβ
‖Bl(g)|lp,α ≦‖g′

′
|lp,α

PFθ″
To prove(43):

Vol.22,No.5,2011

…(43)

。…(44)

¨。(45)

。̈ (46)

´
し

Lct G(x)=畿 ,then:

|IC′ BI(011p,α =‖ぴ BI(G)|lp

By using(37),we get:

‖♂BI側卜,α≦CnllGll+,p

From(25),we obtain:

‖Φ
2BI(011p,α ≦C′n‖ GIlp

=C′ nllqlp,α

Analogously,we get(44)。

To prove(45),we haVe the identity(See[7]):

Φ
2]Bl■x)=n21Σ

I△if(雫 )02(I)pk,n(x)

for f=旦 ,we get:
W

Φ
2BI(辛

)(X)=n21Σl△i(÷ )(上fl)02(キ )pk,n(x)

Note that Φ2(y)≦ Φ2(z)十 上,ifly_刻 ≦上
n         n

し
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So for g∈ B(cX),SuCh that(1))″  exists and belong to w:[0,1]We get:

we get:

憶
Ｆ

綱
ｔｉｍｅｓ，

―
し
　
　
　
　
　
　
　
　
　
　
　
　
　
０

S十

（

ヽ

一一　
　
　
　
　
　
＜
一　
　
　
　
　
　
　
＜
一　
　
　
　
　
　
　
＜
一　
　
　
　
　
　
　
＜
一　
　
　
　
　
　
　
＜
一　
　
　
　
　
　
　
　
〓

ｐ

　
　
　
　

ｐ

ｇ
一
Ｗ

Ｂ
つ
４Φ

Ｙ
Ｉ
Ｉ
Ｉ
ノ
　
ッ
ー
，　
　
　
＆

350



Then:

This implies that:

卜¬酬pβイデ十Jttpβ
Now,to prove(46)using that(see[21)

ΣΦ
-2(x)。 2(キ

)pk,n(x)=I≒千
二ちX∈ [0,1]

and
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)p~1)]|△i(i)(∵ )lplΦ
-2(x)(D2(I)pk,n(x)dX

≦n2p-17]|△
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Proof of Theorem (I):
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By using (33), (35) and (34), we
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Proof of Theorem (II):
We will use the lemma in [8] to prove our theorem namely if pn, vn,

Vn 2 0, with py - vr = 0 satisfying (l < k < n):

/r<)
p" < I t lpro*vp*yp ...(48)

\n/
/t )2v,<l:lvntVr. ...(49)
\n/

Then it fonows that:

幸

        μn≦
(li)|を

Ψk …(50)

Setting:

pn : n rllo'(.)B;(Dllo." + n'llB; (0llo"

vn : n-2llB; (f)llr,"

V,:c"llB,(O-fl10,"
Then:

trn s n-rllo'(.)B[ @o(0)llr,, + n'llB; (Bu(o)llo," + n-rllo'(.)Bl @o(D -
0llo," + n'llB[ (su(o - 0llo,*

' Now, by using (45), (46), (43) and (aa) in lemma (16), we get:

n

n-r [clnllB(0 - fllo,,] + n-2fc2n2llB(0 - fllr,*l

crllBr(0 - fllr," + c2llB1(fl - fllo,"

= "-'llo'B[ 
(0llo,- + "'ll Bil (0llo," + 

" 'll B[ (0llo," +

c:llBt(| - fllr,"
= 1n- 

r k/k)l 
l 
o' B il (0l 

l r," + 1n 
2k2 

tk')l l 
g[ (0 

1 1r,., + 1n-2k2 fit) l B'rl (0l 
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+ callBl(f) - fllo,"

: 1n-'k;;K'llo'g"l(Ollp," + 1n-rK2k) ll Bil(0llr,"l + n-2k2vr. * ryr

< 1n-'k;;t<-'llo'e[ (0llo," + k-'llB[ (0llo,"] + n-2k2vp + vr.
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=(n~lk)μ k+(n~2k2)vk+vk

which prove(48)

Now,to prove(49),we get the following:

vn≦ n-211Bl(Bk(0)|lp,α tt n-211Bl(Bk(0-つ |lp,α

Then,by using(46)and(44)in lernlna(16),we get:

vn≦

「

211B【
(011p・α tt n-2(c4n2)|IBk(0-qlp.α

=n-211B【 (011p・α+C411Bk(0-qlp,α

=(n-2k2/k2)‖ BI(011p,α +Ψk

≦(k/n)2vk+Ψ k

From(48)and(49),we get(50)

Now,let m,n∈ N with(n/2)≦ m≦ n,Such that:

‖Bm(0-qlp,α ≦‖Bk(0-qlp,α ,for any(n/2)≦ k≦ n

By using(2.13)and(2.14),we obtain:
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We found an equivalence between the degree of best approximation of a

function f e B(cr) with respect to Bernstein polynomial and the average

Ditzian - Totic modulus of smoothness
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A,a)tijl

Cr* 4$l-Jt a^i!U^l or=13 iSL ,,Je Jt^ryl ;* niJ35 ali-- UJUi ,',-.,11 l* i
EDD 'orct! LJJ ll^j , .-r,.oll 3!l cl. Cpti..^tt Cr+ta Ol Lqr. J*rilb -us$l alL^

elJrSr.;5 i+Il cK-: l/ci<di lLEi ali .Jl &l J-,# Ei S Pi k# dt,
.ai:.Yl 9a+Ci,',rl^.l;UfJt ..,\:1o.rb-. ;ti-rilSs-.ltili* T*u,, J Eru* nl Ua,.

ABSTRACT
In this paper we consider the problem of scheduling n jobs on a single

rnachine to discuss the relationship between earliness and tardiness problems

(i.e., the problerns 1/c;<d;/fE; and llci>_di}Ti ). These two problems are

NP-hard ,for special case we proved a good result that EDD rule with Ei<Pi

is optimal for 1/c1<d/lE; problem

Also we proved that En.,u* and T*u* are equivalent for l/Ci<d;/ E,,u*

problem and I lc.i>dil T,u* problem. The properties between earliness and

tardiness problems are given with some examples.

INTRODUCTION
The two objectives I Et and IT' that are important in practice

as well. The ll I LTi problem has received an enorrnous amount of
attention in the literature [1] ,[2],[3] .It is well know that the problems ll lL
E1 and ll lZTi and their generalizations IWi Ei and lWi T1 are NP-hard
problems. Since the earliness objectives are non regular functions, hence there

is a few studies to earliness problems.

The scheduling problem under consideration can be described as

follows: there are n jobs to be scheduled on a single machine, which can

handle one job at a time , each job i has a positive integer processing time P;

and a positive integer due date di .Job i (i:1,2,.....,n) becomes available for
processing at time zero . The main object of this paper to prove the

equivalence of the following problems :

６５う
、
ソ



し

Relation between Earliness and Tardiness Problems

1/Ci≦d/Σ Ei  and 1/Ci≧ d/ΣTi , 1/Ci≦di/Emax

where

Tariq and ⅣIanal

and   1/Ci≧d/Tmax

E*u*: Max{E1} : Max{d1_ci ,0 } and T.u,,: Max {T;} : Max {Ci_di ,0 }.
In this paper in section one, we proved that 1/c1<d;/E,no* is equivalent to

1/c.;>d.;/T,ax. and we proved that EDD schedule with Ei<Pi is optimal for
l/ci<d1/lE; .In section two we showed the properties between earliness and

tardiness problems with some examples for each case is given. In section

three we showed the conclusion and future work.

The following lemma shows that the total earliness problem is

equivalent to the total tardiness problem.

Lemma (r) t+I
The following measures are equivalent:

LfE,, 2-fr.
i=l J=l

Proof: Let C: t p ,, consider an instance of the total tardiness (f,f ,l
.i=l' L t=l

problem where Pj: P' and d.; : C- di + P1 forj: 1,2,...,n. Suppose that S

is an optimal schedule for this instance. Define a new schedule S'as follows:

If a job j is the k-th job scheduled in S, then i is the (n-k+l)th job scheduled

in S',where S and S' are scheduled for the tardy and early jobs respectively.

Clearly, we have C; : C-C1+P' and hence

! :max { Cj-dt, 0 } : max {(C-C'+pi)-(C-di +Pi), 0 }
:max{d,-C1,0}:Ei.

Therefore, the minimum total earliness is the same as the minimum total

tardiness. Hence, as we know that the total tardiness problem on one machine

is NP-hard [5], then the totg] earliness must also NP-hard.

It should be noted that in our problem l/ci =dlf Z, every job i is

either early or on time, but in the total tardiness problem I lci>a/ff ,,

every job j is either tardy or on time.

Lemma (z)
Eru* is equivalent to T,nu*

‐
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Proof:
nn

Let C:2p,, consider an instance of the total tardiness (>,7,) problem
j=l' t r=l

where R: Pi and di: C - di + Pi for j: 1,2,...,n. Suppose S is an optimal

schedule for this instance. Define a new schedule S' as follows:

If a job j is the k-th job scheduled in S, then iis the (n-k+l)th job scheduled

in S'. Clearly, we have C1 : C-C1+P; and hence

T,u*:max{l}:max{max{ Cj-dj,0 } }: max {max(C-C;+Pi; -(C-di
+ Pi), 0 ) : max { max{d1 fi,,0 }} : E,u*.

Theorem (r) If the EDD schedule with l<Pj for each job j is

optimal for llc.i>d/fl, , then the EDD schedule with d; : C - d; a
/=l

+ P; and with E1<P1 is optimal fo; I lci<d,l f E, problem.

Proof:
Let S be the optimal schedule for 1 lci>d/ IT; problem obtained by

EDD rule for the due date d.i and with Ij <Pt fbr each j.
Now construct a schedule S' by EDD rule for di : C - d.i + P.;, where C :

tp, and the completion time for each job iis given by Ci : C - C:+ Pi.

From lemma (l) the measures f E, and f,f , are equivalent.
r=l .i=l

For the optimal schedule S, we have I <Pt. Hence C, - d, < P;, using the 
^definition of di and C; in the schedule S' we have for each job i

I : Cj-di :(C+P.i -C,l-(C+P:-d') :di- Ci :Ei < P.; andPi :P:
Then Ei . Pi.

Hence the EDD schedule with Ei < P1 for each job i is optimal for af
lci<dlf p,.

i=l

Now we will give some examples to show some of the important properties

between the earliness and tardiness problem which is given in the above

results.

Example (r) Consider the earliness problem with six job.

We now show that the earliness and tardiness are equivalent with the

following six-job, for which the processing times and due dates are shown in
the following table (l). The jobs are already numbered in EDD order. .^
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Table -l : data for I lci<dilEE; problem

is clear from table( 1) that C : 21 and the minimum ZE,: l0 and
,=l

v Ei < Pi for each i , En.,u* : 4.

Table -2: data for l/c;>dj/ ETj problem

EDD 6 5 4 3
つ
４ l

Pl I つ

“ 4 う
Ｄ

く
Ｊ 6

DJ 0 ９

″ 7 9 つ

“ 17

q I う
０ 7 10 15 つ

４

■ 1 I 0 I 3 4

6

It is clear from table(2) that minimu^ZT,: l0 and I S P, for each j ,T*u*
J=l

-4.
Example (z) shows that, if the EDD rule is optimal for I
lci<dil IE; problem, but there exists a job i with E; > Pi, then there exists an

optimal schedule for I /c1>dj/ Il problem with IEi : Il and with same job
j with I ,P:.

Table -3: data for 1 lci<dilEE; problem

EDD 1
つ

″ 3 4 5 6

Pi 6 5 3 4 2 1

di 10 14 15 18
つ
乙

つ
４
９
´

Ci 6 14 18 20 つ
乙

耳i 4 3 I 0 I I

EDD 1 2 3 4

Pi 4 3 6 2

di 8 12 13 16

Ci 4 7 13
く
Ｊ

Ei 4 5 0 1
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It is clear from table (3) that EDD rule is optimal with Ez: 5 > Pz:3,
4

C: 15, ZE,: 10.
,=l

Table -4 : data for I lci>dj/ ETj problem

It is clear from table(4) that the schedule(4,3,2,1) is optimal, but it is not

EDD schedule, and Il: IEi : 10 and Tz: 5 ) Pz :3.

Properties
(1)If SPT rule gives maximum value for I lci<di/ IEi problem, then LPT

rule gives maximum value for I /c1>dil rTi problem.

Example (3) Shows that SPT rule is maximum for I /c1<dil IEi and LPT
rule is maximum for I /c.;>dil ITi.

Table -5: data for the example (3) for 1 lci<d.lEE; problem

It is clear from table (5) that C -- 20, and ZE,: 15 (maximum)
,=l

Table -6: data for I /c.;>dj/ETj probl

０６う
、フ

Ｉ
Ｊ 4 3 2 l

島
つ
４ 6 3 4

Oi 1 8 6

cj つ
ん 8

く
Ｊ

■ 1 0 5 4

SPT l

つ

一 3 4 5

Pi
つ
乙 3 4 5 6

di 6 5
つ
乙 20 22

Ci
つ
乙 5 9 14 20

Ei 4 0 3 6 つ
４

)

a p em

LPT 5 4 3 つ

“ I

島 6 5 4 3 2

dj 4 5
つ

´ 18 16

Cj 6 15 18 20

η 2 6 3 0 4
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It is clear from table (6) that LT,: l5 (maxinun).
j=t

The other feasible schedules for I /c.i>d.;/ ITi are:

(5,4,3,1,2) with Il: 14, (4,5,3,2,1) with Il: 14,(4,5,3,1,2) with >l :13.

It is clear from theorem(l) and property(l) above, if LPT rule gives

minimum value for 1 I ci.di / >Ei problem, then SPT rule gives minimum

value for I /c; > dj/ >l problem, see property (2).

(2) If for each job i d, =6 =fP,, then LPT rule is optimal for
J=l

! | lci<di/ EEr problem, and the optimal schedule for ll c.i>d.i l}Tjproblem is

obtained directly by setting dj : Pi for each job j.

Example(4) Shows that if di : d = f p, for each job i for the I

/c;<di :d/ IEi problem and LPT schedule is optimal and if dj = Pj

for each job j, then SPT schedule is optimal for the | /ci>dj / UTi

problem.

Table -7: data for I lc;<d' lZfii problem

I l

つ
ん 3 4 5

Pi 4 う
Ｄ

つ
４ 1

di 15 15

Ci 9 う
４ 14

く
υ

Ei 10 6 3 l 0

5

Itis clear that C=15,and Σ E:=20。
j=l

Table -8: data for 1 /c;>dj / ETj problem
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J 5 4
Ｏ
Ｊ 2 1

乃 1
つ
ん 3 4 5

dJ 1
つ
乙 3 4 5

q 1 3 6 10 15

T」 0 1

う
、
フ 6 10

じ
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It is clear from table (8) that d1 : P.;, ond ZT,:20.
J=l

(3) If for each job i Pi : P, then all the feasible solutions for the

I I ci<di / IEi and for I / q>{ lETi problems are constant and

equal to the optimal one.

Example (5) Shows that if Pi = P for each job i for I lci<dr / IEi
problem and Pj : P for I lc.i>d.i / Il problem then EEi : IIi :
constant for all feasible schedules.

Table -9: data for I /c1<d' lEEi problem

It is clear that C=10,and ΣE=12,

The other feasible schedules are: 
5

(1,3,2,4,5),(2,1,3,5,4),(2,1,3,4,5),(3,1,2,4,5),(3,1,2,5,4) with zE, : 12.
,=l

Iable -10: data for I /c; > d; / ETj problem

It is clear from table (10) thatZf , : 12.
j=l

The other feasible schedules are:
5

(4,5,3,2,r),(5,4,2,3,1),(5,4,2,1,3),(4,5,3, 1,2) with zr, : 12.
j=t

1 2 3 4 5

Pi
つ
ん

つ
乙

つ

″

つ
乙 2

di
ミ
Ｊ 8 7 10 つ

乙

Ci
つ
乙 4 6 8 10

Ei 3 4 l

つ
乙 2

5 4 3
つ
４ 1

一一一一一一一一・・・・^　　　　、

つ
４

つ
４

つ
４

つ
４ 2

島 0 つ
乙

ξ
υ 4 7

q ９

“ 4 6 8 10

■
９

一
2 1 4 3

)
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(4) If in the optimal solution for I lci<dil IEi problem, all the jobs

completed on times (i.e., C1 : d; the ideal solution) then the optimal solution
for I lc.i>d.i/ Il problem all the jobs completed on times.

Example (6) Shows that all jobs completed on their due dates(ideally

solution) for I lci<di / IEi and I lci>dj / tTi problems.

Table -11: data for I /ci<d. lEEi problem

I つ
４ 3 4 5

Pi 4 3 つ
４ 5

di 4 7 8 10 15

C; 4 7 8 10 15

Ei 0 0 0 0 0

Hence it is clearthat C:15, and ZE, - 0.
,=l

Table -12: data for I /c;>d; l2T j problem

Hence it is clear that\f , : 0.
j=t

Conclusions and Future Work
In This study we discussed the relationship between earliness and

tardiness problems. These two problems are NP-hard , and we found a very
good result that the EDD rule with Ei < Pi is optimal for I lc;<di / IEi
problem.

An interesting future research topic would involve experimentation

discuss the relationship between

llci<dilLWiEi and 1/Ci>di/IWiTi

JOJ

ネ
）
・

Ｔ
Ｊ 5 4 3 つ

４ I

島 5 2 1 3 4

島 5 7 8 15

一一一・・・ヽ一））　　　、
5 7 8 15

■ 0 0 0 0 0
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ABSTRACT
The purpose of this paper is to present convergence iteration scheme

which converges strongly in one case and converges weakly in other

cases to a common fixed point of a finite set of nonexpansive mappings.

INTRODUCTION AND PRELIMINARIES
There are a number of fixed point theorems that guarantee the

existence of a fixed point of iterated sequence (Picard sequence)

including the Banach 's fixed point theorem [], for a contraction

mapping defined on a complete metric space.

And then the (Browder- Gohde- Krik) theorem 1965 states that any

nonexpansive mapping T on a nonempty closed bounded and convex

subset of M an uniformly convex Banach space has at least one fixed

point in M, unlike in the case of the Banach 's fixed point theorem, trivial
example show that the Picard sequence for nonexpansive mapping T even

with a unique fixed point may fail to converge to the fixed point. It
suffices, for example, to take T a rotation of unit ball in the plane around

the origin of coordinates 12, p.4751. However in this example one can

obtain a convergent Picard sequence if instead of T. One take the

nonexpansive mappirrg ltl + 7), when I denote the identity mapping of
ll

the plane, i.e. if the Picard iteration is defined for xo in M by

し

・　
） ″″+1=:(|″ +み″), ′≧0
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… (1.1)
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Instead by the usual Picard iteration. It is easy to see that the

mappings T and \U *rl, have the same fixed points, so the limit of

convergen, r"Or.n.l. by (1.1) is necessary a fixed point of T.

More generally, if X is a normed linear space and M is a convex

subset of X a generalization of ( 1.1) which has percent successful in the

approximation of fixed points of nonexpansive mapping T:M---+M, is the

following scheme | 2, p.481),

xo e M, Xn+t:( 1-u)xn*crT(xn ), n) 0, a e [0,1].

However, the most general iterative

xo e M, Xn+r:(l-an)xn* crn T(xn ), n) 0,

when {a,,} c[0.1]is a real sequence satisfying appropriate conditions. The

sequence {x,,} in (1.3) is called Mann iteration [3].

Definition l.l 12, p.4731 X be

subset of X A mapping T:M---X

|ル
ール|≦ lχ―夕| .力r

Definition 1.2 [4] Let X be a Banach space, M be a nonempty convex

subset of X. Suppose {T;:i:1,2,...,k} is a family of nonexpansive self-

mappings of M. Define the following iteration scheme:

Uo:I, I the identity map,

Ur: (1-o) I+o(TroUo ) , cre(0,1),

Uz: ( l-cr) I+o(TzoUr) ,

… (1.2)

… (1.3)

a norlned space and Ⅳl be a nonempty

is called nonexpansive i■

`′

〃χ、ッ∈Ar               .… .。 (1.4)

Uk=(1-α )I+α (TkOUk_1),.

x。 ∈M,xn+1=(1~α )Xn+α(TkOUk_1)(Xn), ″≧0,

… (1.5)

_(1.6)

々

Deflne F=「¬F(写 ),Where F(写 )denOtes the flxed point set of写 .

′=1

Remark l。 3141:ObseⅣ e that for k=1,the sequence(1.6)becomes
Xn+ r:( 1 -cr)xn+crT r (xn ),

which converges to a fixed point of T1 see [5]

366
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Definition 1.4 16l A normed linear space X is said to be strictly convex

when

llr*yll=llxll+llrll ,lf y=ax for att x,yex and a>0-

Definition 1.5 [7] Let X be a Banach space, M is a nonempty subset of
X, T a mapping of M into X. Then T is said to be semi contractive if there

exists a mapping V of MxM into X such that T(u):V(u, u) for u in M

,while:
i. For each fixed v in M, V (.,v) is nonexpansive from M to X.

ii.For each fixed u e M, V (u,.) is completely continuous from M to X,
uniformly for u in bounded subset of M (i.e. if v; cotlv€rges weakly to v
in M and {ui}is a bounded sequence in M, then V (u.i, vi) - V(uj, v)-0,
strongly in M ).

Lemma I.6 [8] Let X be a uniformly convex Banach space, M be a

nonempty closed bounded convex subset of X and T is a semi

contractive mapping of M into X. Then:

i. (I - T) is demi closed and

ii. (I - T) M is closed in X.

Derlnition l.7 12,p.474 1 A Banach space X is said to be a uniformly

convex ifand only iffbr any

χ,y,∈ χ,R>O α4グ ε∈[0,2],′力θrθ θχなお αδ(ε)∈ [0,1],Sνε乃′力α′√

同≦珊 釧 列 卜 洲窮 ムル 4愕0到 坤 ヨ → λ

Lemma 1.8 [9] Let M a subset of a Banach space X and let T be a
nonexpansive mapping from M into X. if there exist x1 and {u,} that

satisff condition A and the Mann iteration scheme (1.7) is bounded, then

xn-T(xr) converges to zero as n--+oo.

Kuhfittig [4], show that Kuhfittting s iteration (1.6) converges strongly to

a common fixed point of the family. His second result is that, if X is
uniformly convex an satisfies Opail's condition and M is closed convex,

then (1.6) converges weakly to a fixed point in F.
＾
し

７６う
、ソ
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convex then Kuhfittting's iteration

point in F.
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uniformly convex and M is closed

(1.6) converges weakly to a fixed

In this paper, we recall a particular iteration which is Kuhfittting s

iteration (1.6) and give all details of two results. The first one due to

Kuhfittting who prove that this iteration scheme converges strongly to
family of nonexpansive mappings defined on convex compact subset of
strictly convex Banach space. The second is Rhoades s results who prove

that Kuhfittting s iteration ( 1.6) converges weakly to a fixed point of a
commutative finite of nonexpansive mappings which defined on closed

convex subset of uniformly convex Banach space.

MAIN RESULT
In order to prove our main theorems we need the following

important propositions :

Also Kuhfittig mention to the following without proof
Proposition 2.1 141 Let X be a Banach space and M be a nonempty

convex subset of X. Suppose {T;: i:1,2,...,k}is a family of nonexpansive

self -mappings on M. Then the mappings Ui and TioUi :M-rM
i:\,2,.. .,k are nonexpansive mappings.

Proof :

Uo:I, I identity map and Us(x):x for all xeM and Ui:(1-u)I+u(T;oUq-1),

then for all x, y€M

llu,t*) - Ur(y) ll: ll tl - u) x+u(T1oUo X") - (l - cr) y+u(TlouoXv) ll:(l - a) x+crT1(x) - (l - a) V+crf,(V) ll

s (1 - "lll * - 
y ll +"ll r,(*) - r,(v) ll

s (1 - ") ll*-yll+oll.-yll:ll*-vll
Thus Ur is nonexpansive mapping

Suppose that it is true when i:k-1(i.e., ll Uo-'(, ) -Ur-r(y) ll sll "-yll ).
To show that when i:k (i.e., to prove ll U* t* ) -Ur (v) ll s ll * - y ll ).

llUot*) - Ur,(y) ll: llf l - o) x+cr(T1oUr-,)(x) - (l - cr) y+cr(Teouo-,)(v) ll
: ll tt - o)(x-y)+u(Te(U1-r (x)) -Tr(Ur-r (v))) ll

s (l - o) ll* - y ll+o llrrlur-, (x)) -rp(Uo-, (v)) ll

８６う
、
υ

ヘ
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s ( I _ o) ll * _ y ll +o ll uo_, (x) _Uo_, (v) ll

< (1 - ol ll*-yll+"11"-vll:ll*-vll
Also, then Ui is nonexpansive mapping for all i.

Now, for all x, y eM

ll lrrour) (x ) - (r1oU1) (v) ll: llr, Ur (x)) - ri (Ui0)) ll

s llu, (r) -Ui (y) ll

sll"-vll
Thus, then T;oUi is nonexpansive for all i.

Demarr [0] proved the following proposition for a commutative family

of contractive mappings here we present it with proof for nonexpansive

mappings:-

Proposition 2.2 Let X be a Banach space, M be a nonempty compact

convex subset of X. If E is a nonernpty family of commutative

nonexpansive mappings on M, then the family E has a common fixed

point.

For the proved of this proposition we will need the following

lemma:

Lemma 2.3 llll Let Mo be a nonempty convex subset of a Banach

space X and f is a nonexpansive mapping of Mo into itself. If there

isacompactset KcMo suchthat K:(K)and K has atleasttwo
points, then there exists a nonempty closed convex set K1 such that f
(KrO Mo ) g K1O Mo and K n Kr- *a (x; is the complement of K1).

Proof of the proposition :

One may show by Zorn's lemma, that there exists a minimal

nonempty compact convex set Mo c M such that Mo is invariant under

each feE. If Mo consists of a single point, then f(Mo): Mo for each feE,

implies nf(u,,)=M,,, then the proposition is proved. We shall now
./ el:

show if Mo consist of more than one point then we obtain a

contradiction.
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We may use Zom's lemma again to show that there exists a

minimal nonempty compact ( but not necessarily convex ) set Nc Mo

such that N is invariant under each feE (i.e., (N)cN), We will now

show that N:{(x):xeN} for each fe E. Since each feE is continuous

and N is compact, f(N) must also be compact. For all feE, we have

f(N)cN. Let us assume that for some geE we have g(N): W lN'
therefore for any xe W, there exists y€N such that x:g(y) because all

functions in E is commutative, we have for all feE,

f(x):(g(y)):e(f(y)) e W, f(x) e W.

Thus, we have f(W) c W c N for each feE. But W is nonempty

compactsubset of Mo,f(W)cW and WcN(W*N).We have

contradicted the

minimally of N. Consequently, our assumption that NIW is false. We

may assume that N has at least two points; otherwise, the theorem is

proved.

We rnay now apply lernrna (2.3) to each feE. Referring to the

notation of lemma (1.5), we see that the set K1O Mo is invariant under

each feE. Since K; is closed, we see that KrO Mo be a nonempty

compact convex subset of Mo. Since Mo OK,.=NO K,.* a, we see that

K1O Mo + Mo. Thus, we see that if Mo has more than one point, then we

obtain a contradiction to the minimality of Mo.

Proposition 2.4 Let X be a Banach space and M a convex subset of X If
{T1:i:1 ,2,...k} is a family of commutative nonexpansive mappings of M.
Then families {Tr, Tz,...,Tr} and {U1, Uz,...,Ur} in (1.5) have the same

set of common fixed point

Proof:
k

Let y.0rf4), then yeF(Ti) (i.e., y: Tr (y)) for all i, Uo(y):y
r=l

Suppose that

i:k
(i.e., to prove

Ur(y): (l - cr) y+ oTr(y): (1 - cr) y + oy: y
it is true when i:k -l (i.e., Ur.-r(y):y). To prove that when

Ur (y):y).
Ut(y) : (l - o) y + o(T1o Ur-r) (y)

:(1 - a) y + crTl (Ue-1 (y))
: (1 - o) y + o Tr (y )

０７う
、ノ



Al-Mustansiriyah J. Sci Yol.22, No.5,201I

:(t-cr)y+cry:y
Thus, y:Ui(y) for all i:\,2,... ,k.

Here, the finite family of commutative nonexpansive mappings

have common fixed points; so, we reform [4, Th. 1] for strongly

converges and Rhoades' theorem for nonexpansive with commutative

condition on {T1:i:1 ,2,...,k}.

Theorem 2.5 Let M be a nonempty convex compact subset of a strictly

convex Banach space X and {T1:i:1 ,2,...,k} is a family of commutative

nonexpansive self-mappings on M. Then the Mann iterates scheme in

(1.6) converges strongly to a common fixed point of {T;: i:\,2,...,k}.
Proof :

By proposition (2.1) the mappings U; and TloUi-r, i:l ,2,...,k are

nonexpansive mappings of M into itself. By proposition (2.4) the families

{Tr, Tz,...,Tr} and {U1, lJz,...,Ur } have the same set of common fixed

point.

Since the sequence (1.6) has the same form as (1.7), {Ur.x"}
converges to a fixed point y of TroU1-r by Edelstein's theorem [3]- We

wish to show next that y is a common fixed point of 4 and Uo-, (82).To
this end we first show that (T1-1oUr-r) (y):y (k>2).Suppose not; then the

closed line segment [y, (T1-loUp-2) (V)] has positive length. Now let

z:Ur-r(y): (1 - cr) y+cr (Tp-1oU1-2) 0).
By hypothesis there exists a Point
T1(w):T2(w):...:Tr.(w):w. Since {T,} and {Ui}
common fixed point, it follows that

(Tp-1oUp-2) (w) :w. By nonexpansiveness

ll 1ro-,ou*-rXy)-* ll s llv-* ll

w such that

have the same

… (2.1)

and

llro(,)-*llsllz-wll .

So w is at least as close to T1(z) as to z. But Tp(z): (TpoUs-,) (y):y,
so that w is a least as close to y as to z:(l-cr)y+cr(T*-roUr-zXy). Since X is

strictly convex, we conclude that

llv _ * ll 
< ll Gk_,our._z) 0) - * ll .

This contradicts (2.5"4), so that (T1-1oUp-2) 0):y.From
IJr-r: (1 - u) I+cr(Te-1oUr-z),
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follows that Ur-r(y):( I - u)y+uy:y and y:(T1oUp-1) (y):Tu(y).

Consequently, y is a common fixed point of T1 and Ur-r.

Since (Tp-1oU1-2) (y) : y, we may repeat the argument to
show that (T1-2oUr.-:Xy):y and that y must therefore be a common

fixed point of T1-1 and Up-2. Continuing in this manner, we conclude that

(Tr o Uo) (y):y and that y is a common fixed point of T2 and U1. Thus, y

is a common fixed point of {T1:i:1 ,2,...,k}.

Theorem 2.6 Let X be a uniformly convex Banach space, M be a
nonempty closed convex subset of X and {T;:i:1,2,...,k} is a family of
commutative nonexpansive self- maps on M. Then Mann iteration

scheme in (1.6) converges weakly to a common fixed point of {Ti:
i:|,2,.. .,k) .

Proof:
By proposition (2.1) the mappings U1 and T; o Ui-r, i:l ,2,...,k are

nonexpansive mappings of M into itself. By proposition (2.4) the families

{Tr, T:,...,Tr} and {Ur,[J2,...,Ur] have the same set of common fixed

points. Let pe F, set S:Tr o [Jr.-r. For any xeM and peF(T), define

E: {ue X: llu - p lls r} oM, where = ll"-p ll .

Then E is a nonempty bounded convex subset of M which is
invariant under the Ui, and Ti and contains x6:x. Thus, without loss of
generality we may assume that M is bounded.

Since S is nonexpansive (1.2),

ll r*, - pll :ll tt - cr)x"+crS(x,)ll

Therefore lim

From lemma

-pll
bounded.

Ｘ
　
。１

劇
Ⅶ
〓
Ｉｘ

け回面
＋α‐‐‐＋α‐胸
同Ｍ
ｓｔｓ，ｗｈｉｃ

刊
・α＞―ｌｅｘｉ

卸
卸
呻
Ｘ

n)@

uniformly convex implies

implies that there is a

weakly to a point qeM.
V(u,v):S(u)+v, then V is
demi closed. That is, if
llT ;;1r-s)(x,i) ll:0, 1r-s)q:q; so that, q

ll*" -S(x,) ll:0. The assumption that X is

that it is reflexive. The boundedness of {*"}
subsequence {*,,} of {x"} which converges

Since S is nonexpansive, if one define V by
semi contractive and from lemma (1.6), S is

{x,i} converges weakly to a point q, since

( 1.8), lirn
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is a fixed point of S. A uniformly convex space is strictly convex, so one

can use the argument of theorem (2.5), which we now do, to show that

q e F(T)

Suppose that q is not a common fixed point of T1-1 and Ur-z.Then

the closed line segment [q, (Tr-r o Ur-z)q] has positive length. Define

z:Ur.-r(g): (l-cr) q + o (Tr.-r o Ur-z) (q).

By hypothesis there exists a point w such that Tr(w)
:Tz(w):...:Tr.(w):w. Since {T1} and {U'} have the same common

fixed point, it follows that
(T1-r o Ur-z) (w): w. Since {Ts} and {U1} are nonexpansive

ll 1ro-,ouo-,) (q)-w ll s ll q-* ll ... (2.2)

llro(,) -* lls ll,-* ll .

Therefore w is at least as close to Tp(z) as to z.But Tr(z): (Tp oUp-

,) (q):q,so that w is a least as close to q as to z:(l-u)q +cr(Tr-r o Ur-z)

(q). Since X is strictly convex, it follows that

llq-* ll. ll(rr,-r o Ux-z) tq) - * ll .

This contradicts (2.2), so that (Tx-r o Ur-z(fl: q. It now follows from

Ur-r:( l-o)I+u(Tr-roU1-z) that U1- 1 
(qF( I --o)q *oq:q and q:(TroUr-r ) (qF

Tx(d.Therefore, q is a common fixed point of T1 and Up-1.

Since (Tr.-r o Ur-z) (q) : g, wg may repeat the above argument to show

that (T1-2 o Ur.-:) (q):q and that q must therefore be a common fixed point

of T1-1 and Up-2.Continuing in this manner, we conclude that (T; o Ue)

(q):q and that q is a common fixed point of T2 and U1. Thus, q is a
common fixed point of {T;:i:1,2,...,k} .

Corollary 2.7 [ 4, Th.3 I tf X is a uniformly convex Banach space

satisfuing Opial's condition, M is a nonempty closed convex subset of X
and if the family of mappings {T1:i:l ,2,..,k} satisfies (1.2), then for any

xeM, the sequence {xn} converges weakly to a common fixed point .

Proof:

It is clear.
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ABSTRACT
In this paper, a discrete-time predator-prey model involving allee effect

is investigated. The existence and local stability of all possible fixed points

are carried out. It is observed that, the allee effect (phenomenon in biology
refer to the positive relationship between aspects of fitness and population

size) made very interesting system when it imposed in predator population.

INTRODUCTION
The dynamical relationship between predator and its prey is continuing

to be one of the dominant themes in both ecology and mathematical ecology

due to its universal existence and importance [1].There are plenty of papers

about the dynamics on the predator-prey system with and without different

kinds of functional responses, so it is worth mentioning that the consequences

of hiding behavior of prey on the dynamics of predator-prey interactions can

be recognized significant [2].
In fact, the Allee effect is a phenomenon in biology named after allee

t3l who brought an attention to the possibility of a positive relationship

between aspects of fitness and population size over fifty years ago [4]. In the

other words, for smaller population, the reproduction and survival of
individuals decrease. This effect usually saturates or disappears as

populations get larger. For more details see [5-11] and the reference within.
Merdan and Duman[l2] presented the stability of the discrete-time

model involving predation and allee effect in general and showed that an allee
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effect has stabilizingrole in there model. Furthermore, Celik et al [13] studied

a discrete-time predator-prey with and without allee effect; they imposed the

effect of Allee on the prey population and exhibit the impact of allee effect on

stability.
Throughout this paper, we consider the discrete-time model with allee

effect inthe closed first quadrant R*2 of the (x,y) plane. Also, we discussthe

existence of fixed points and studied the stability of it by calculating

eigenvalues for the variation matrix at each fixed point. Furthermore, the

predator population occurs with absence of prey population so it is fixed point

found and studied too.

The aim of the present work is to propose the discrete-time predator-

prey model involving allee effect in predator population. It is organized as

follow: in the section 2, the discrete-time predator-prey model with allee

effect is formulated. In section 3, the existence and local stability conditions

of each fixed points are investigated. In section 4, some numerical

simulations are presented. Finally, in section 5, the discussion and remarks

are drawn.

The model:
model is described by difference

Where a,b> 0 such that a is the parameter of the increases of the prey

population in the absence of predator and D is the parameter of the decrease

due to predation. While X, and Y, represent the densities of the prey and

predator populations at the iterationn(n = 0,1,...,), respectively.

Now, consider the system (,r) as a subject to an allee effect on predator

population. Then we get the following system:

The discrete―tirne predator―prey

equations be in the fonowing follll:

(ノ )
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′=χ″+〆″(ノーχ″)一″″ろ

=ろ (f―わ4,)ε
+γ_+″″ろ

Where we take h ut an allee function and s as an allee constant that

satisff ing the assumption:

(αb― b2ε )I NI(α b―ら
2ε
)2-(αわ十ら

2)(α
ε―αbε )

(3)
2(ab + b2)

Remark 2.1:

If the predator density disappears in the systems(f)and(2), then the

prey population satisies the logistic equation and vise versao While if ε=θ in

the system(2),then there is no allee effect on the predator population.

The existence and stability of flxed Points:

In this section,we flrst detelllline the existence of the ixed points of

the system(2), and then investigate their stability by calculating the

eigenvalues for the vanation inatrix ofthe systenl(2)at eaCh flXed point.

By solving the fbllowing nonlinear algebraic equations

(イ )

We get the ixed points(θ ,θり,(ノ ,θり,(θ,夕 and“ ',γり Where χ
ネ=十

and yホ =(α
み~わ Pε 軟ヽαわ―わPεゾくαわ+み Pxαε―αわε),。 bviously rθ ,÷ノexist ifわ >θ and“

*,yり

are the only positive flxed points which exist if α>bytt and ytt have positive

real values.

To study the stability ofthe flxed points of our rnodiflcation inodel,we

flrst recan the useful lelFlina, which can be easily proved by the relation

between roots and coefflcients of a quadratic equation[14].

ｆ
ｌ
．ァド
リ
‐
Ｌ
醜
ｔ

②

>θ
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Lemma 3.1 [14]:
Let F())=),2-87+C.Suppose that F(l)>0then the two roots

)",and,l, of F0) = 0 satisff the following:

(i)|.1,1 <i and lt,l.t ifandonlyif F(-1)>0 andc<1;

(i1)V.t l>l and lt,l, t ifandonly if F(-1)>0 and C> t;
(iii)V.,1 <l and lt,lrr (orlt,l >i and lt).t)ifandonlyif F(-t)<0;

(iv) ,1, =-1 and ls",l+ t if and only if F(-1)=0 and B+0,2 ;

(v) l,and)", are complex andl,t,l=llrl=1 if and only if n'-4C <0and C = l.
Now, let 7,and)", be the two eigenvalues of the fixed point(x,y). We

recall some definitions of topological types for a fixed point(x,y). A fixed

point (x,y) is called a sink if l,L,l< I andll,,l< t , so the sink is locally

asymptotically stable. (x,y) is called a source if ll,l, t and l1,l > l, so the

source is locally unstable. (x,y)is called a saddle if V,,l<l and ll,l, t
(orlt,l> t and lt,l . I ). And (x,y) is called non-hyperbolic if eitherl,r",l= I

orls",l= t .

Substituting the coordinates of the fixed point (0,0) for 1X,r7 of the

system (2) and computing the eigenvalues of the fixed point(O,0), so we

obtained the following proposition.

Proposition 3.2: The origin fixed point (0,0) of the system(2) is a saddle.

Proof:

The Jacobian matrix of the system (2)at the fixed point (0,0) is

given as follow
ft+a 01.tlJ,,=l r (j)

lo o)

and the corresponding characteristic equation can be written as

)2 - 7trJ,,1)" + det(J o) = 0

「ヽ

(6)

Where ffJ,, is the trace and det(J,,) is the determinant of the Jacobian

matrixJ,,. Hence the two eigenvalues of the Jacobian matrixJ,, are

)t =l+a> I and)", =0<1. Accordingtothe lemma 1, we obtainedthatthere

is only one topological type of the origin fixed point (0,0)for all parameters

values, which means it is a saddle fixed point.
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Proposition 3.3: The axial fixed point

topological types, that means (1,0) is:

Yol.22, No. 5, 201 I

(1,0) has at least four different

v

Sinkif a<2 andb<1;
Sourceif a>2 andb>l;
Non-hyperbolic if a = 2 orb = I ;
Saddle other wise.

From the condition (ili) of the proposition 3.3, it is easy to see that one

of the eigenvalues of the fixed point (1,0) is -1 and the other eigenvalue is

neither 1 nor - I and then it also implies that all the parameters locate in the

following set:

H {t.,,1 = {@,b):u + 2,b = l} .

The fixed point (1,0) can undergo flip bifurcation when parameters

vary in the small neighborhood of H,,.,,,, since when parameters are ifl Hqt.ot

[5]. In this case, the predator becomes extinction and the prey pass through

the period-doubling bifurcation to chaos in the sence of Li-Yorke by choosing

bifurcation.

Proposition 3.4: ifb>0, then the fixed fo.f l satisfying the following

topological types for all permissible values of parameters.

i. Sinkif a<landbc>O,
ii. Non-hyperbolic if a = I or be = 0

The eigenvalues of the matrixJ ,,, are 11 = u and x2 = -# .So, from

the existence condition of the fixed point(0,|) we have thatb >0 then we can

say that the second eigenvalue depend on the allee constant and the fixed

point (0,+ ) is non-hyperbolic if there is no allee effect or a = I .

Now, we recall the well known condition [16] and are sufficient for the

local stability of the positive fixed point. The fixed point (X.,Y. ) is stable if it

satisfies the following conditions:
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1.

11.

111.

Proposition 3.5: By

system (2) is asymptotically

y>l
*')*(a-bY )(a+aB-b'Y )

a(β +1)

(α―by拿 )(αβ―b2γ
°
)

α(β―ノ)

After some calculation,

fixed point (X',Y. )is:

J3=

′―α tt by'

by・

So the characteristic equation is:

tr' -(1-a+bY' + Bl.+ p(t-a+bY')

Where

Tr(Jr)=l-o+bY. +P

and

ト

aY [2ε +(1-38)Y -2bY  ]

。such that 2ε +(1-38)Y*-2bY*2

Prool

Det(J,)= FQ-a+bY')+
b2 a - bY')

(fイ )

predator-prey model with allee effect

Alaa

(10)

3), the positive fixed point (X.,Y. ) of the

if the following conditions are satisfied:

Y' (l - 2bY')
ε tt γ
拿

0.

Jacobian matrix of the system (2) at the

'a-bY. )

(ノノ)

b2Y.1a-bY')
=θ (ノ 2)

(ノ 3)

「ヽ

^

β
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From the conditions(9), we obtained that the modulus of two roots of
the equation (11) are in the unit circle if and only ifrlD>O, F(-l)>o and

Det(J,) < /.
Now, according to lemma l, we observed that

Then we investigate the conditions F(-l)>0

implies that F(-l)>0 holds if and only

Det(J,) < t holds fand oJy f響

Numerical simulation:
In this section, we give the numerical simulations to verify our

theoretical results proved in the previous sections. Mainly, we present the

graph of the solutions XnversusYn for the prey-predator model with and

without allee effect (systems (1)and(2), respectively) and show the impact of

the allee effect on the phase portrait of the solutions.

Likely, gelik et al [ 3] fixed parameter values satisfying the existence

conditions of the positive fixed point. So, we used it in our numerical

simulations.

When we analyze the phase portrait of the solutions around the positive

fixed point for both systems, we can easily see the stabilizing effect of allee

function that we imposed on predator population by system(2).

In figure (1) we illustrate the phase portrait of prey and predator

densities in systems (1) and (2) by taking b = 2 and the initial

valuesxo=0.3,y0=0.2.Weused a:1.4 infigures 1(a) and l(c) while a:2.2

in figures l (b) andl (d). Here (a) and (b) show the phase portrait ofprey and

predator densities in system(1), however (c) and 10; colrespond to system (2)

taking the same parameters as in (a) and(b).

We see from figures I (a) and I (c) that in system (1) , the local stability

of fixed point and trajectory of the solution approximates to the

coresponding fixed point much faster than system(2). Furthermore, figures

I (b) and I (d) presents that the corresponding fixed point move from priod-4

to chaotic under the allee effect. Here we take the allee effect function as

l. and take the allee constant &S E = 0.09 .
t+ Yn

′

１＞
＞

一

F(f)>θ h01ds if and only/>ノ。

and Dθ′(J3)<f When/>′ .It

f   <2 hdd%and

holds,so the proofis complete.
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Fig.-l: The graph in (a) (resp. (b)) indicates the solution of system (1)
with a=l.4(resp. a-2.2), however, the graph in (c)(resp. (d)) corresponds
to system (2) with r =0.09.

Figure (2) shows the bifurcation diagrams of prey and predator

densities of systems (l) and (2) with the initial valuesxo =0.3,y0=0.2 as

above and the parameter valuesb=2, s=0.09and a in the[1.9,3]with step

size:0.01 .
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In figure (2), we can see that the stability region in figures 2 (a) and

z (!) are as same as in figures 2 (c) and 2 (d) while the instability region

gives rich dynamic and interesting one when the predator densities is subject

to the allee effect with allee constant &S r = 0.09 .
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Fig.-2: Bifurcation diagrams of prey and

rate in systems (1) and (2)

Growth rate

predator densities with growth

Discussion:

In this paper, the discrete -time prey model with an allee effect was

proposed. Existence and stability of fixed points were int estigated by
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mathematical analysis; we have shown the stability of the positive fixed
point. However, it may be very complicated structure when our system

delayed both prey and predator populations as subject to an allee effect. Thus

it would be very interesting to improve such structure in the future.
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. Blowfish : Towfish , Triple DES , AES(Rijndeal):

ABSTRACT
The process of transfer and exchange of important data files from

one place to another or over the Internet requires high protection and

confidentiality to keep it away from theft and tampering. Therefore, there

are many algorithms that are designed to encrypt files and provide a safe

environment for better transfer of data from one place to another or over

the network. In this research, implementation and evaluation of a

symmetric cryptography algorithms of block cipher type is used to
encrypt and decrypt files with different sizes, four algorithms of
symmetric encryption block cipher type are used, It was found that there

are differences in the time takes to encrypt and decrypt same files which

using different encryption algorithms .So found that the AES algorithm is

the fastest in the encryption and decryption, either 3-DES algorithm was

the slowest. Also found that the time takes to encrypt the files was less
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than the time it takes to decode the files in all algorithms used in this

research. Four algorithms are used to encryption and decryption files

,these are: AES (Rijndeal) , Triple DES , Towfish,and Blowfish.

INTRODUCTION
Nowadays when more and more sensitive information is stored on

computers and transmitted over the internet, we need to ensure

information security and safety.

One of the most uses of encryption is encrypting files to provide

secret transition from location to another or over the internet. It doesn't

depend on if the files send via public or private networks. Files may be

opened by anyone along the way - so anybody , ISP, boss, etc.. Even if
computer connected to server and send files via secret FTP protocols , it

only means that the files can't be seen while transmitting between the

computer and server .When the files reaches to server, it can be seen by

FTP server provider. Then the server usually sends the files to the

recipient in an unsecured way and files can also be easily seen by anyone.

According to all the above , really, there is only one sure way to

protect the files security and privacy - using cryptography .

In this research, different sizes of files are used to implement and

evaluate the encryption and decryption operation. four symmetric

cryptograph algorithms of block cipher type are used ,these are: Towfish ,

AES (Rijndeal) , Triple DES , and Blowfish. It was found that there are

differences in time that takes to encrypt and decrypt same files which

using different encryption algorithms . Also found that the time it takes to

encrypt the files was less than the time it takes to decode the encryption

in all algorithms used in this research.

The experimental part of all selected block cipher algorithms has

been implemented using Visual Basic programming language. Visual

Basic is a high-performance language for technical computing(1). AES

and Towfish has block size of 128 bits, but 3-DES and Blowfish has 64

bits as a block size.

What is Cryptography?
Cryptography is the science of using mathematics to encrypt and

decrypt data, or more exactly is the art of achieving security by encoding

information to make them non-readable (2).

387



Al-Mustansiriyah J. Sci Yol.22, No.5,20ll

In modern times cryptography is considered a branch of both

mathematics and computer science and is affiliated closely with
information theory, computer security and engineering.

Cryptography enables to store sensitive information or transmit it
across insecure networks (like the internet) so that it can't be read by

anyone except the intended recipient (2). The origin of the word

cryptography comes from Greek, where "crypto" meant "hidden" and

"grafik" meant "writing" ( 1).

There are two basic types of cryptography: Symmetric Key and

Asymmetric Key. Symmetric key algorithms are the quickest and most

commonly used type of encryption. A single key is used for both

encryption and decryption(2).

There are two types of symmetric algorithms : Stream ciphers and

Block ciphers. A stream cipher operates on a stream of plaintext bit by

bit, while a block cipher operates on a strearn of plaintext block by block.
That is a stream cipher encrypts plaintext individually, and an encryption

key is used for one bit only in a stream cipher. A block cipher divided a

stream of plaintext into blocks, and an encryption key is used for all bits

in one block in a block cipher. figure( l) illustrate the cryptography
techniques (2).

Fig.-1 : Cryptography Techniques
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Symmetric & Asymmetric Key Cryptography
Symmetric Key Cryptography

In symmetric key cryptography, u single key is used for both

encryption and decryption. The sender uses the key (or some set of rules)

to encrypt the plaintext and sends the cipher text to the receiver. The

receiver applies the same key to decrypt the message and recover the

plaintext(2,3).

They are usually related and it is easy to derive the decryption key

once one knows the encryption key. In most cases, they are identical. A
Secret key should be shared (or agreed) both the communicating

parties(4).

Symmetric key cryptography schemes are generally categorized as

being either stream ciphers or block ciphers. Stream ciphers operate on a

single bit (byte or computer word) at a time, and implement some form of
feedback mechanism so that the key is constantly changing(5).

A block cipher is a scheme to encrypts one block of data at a time

using the same key on each block. In general, the same plaintext block

will always encrypt to the same cipher text when using the same key in a
block cipher whereas the same plaintext will encrypt to different cipher

text in a stream cipher (2,6).

Asymmetric Key Cryptography
Asymmetric key cryptography involves the use of key pairs: one

private key and one public key. Both are required to encrypt and decrypt

a message or transmission. The private key is not to be shared with

anyone. The owner of the key is responsible for securing it in such a

manner that it will not be lost or compromised. Public key cryptography

intends for public keys to be accessible to all users(2,6).

Block Ciphers
Block cipher is a symmetric cipher which encrypts information by

breaking it down into blocks and encrypting data in each block. A block

cipher encrypts data in fixed blocks (commonly of 64 bits). Some

example of a symmetric encryption algorithms of block cipher type are :

AES(Rijndeal), Blowfish, CAST5, DES, Triple DES, IDEA, RC2, RC5,

RC6, Gost, Serpent, and Twofish(7,8). Figure(2) illustrates the encryption

and decryption operation for block cipher.
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Fig. -2: Encryption & Decryption Operation for Block Cipher
Algorithms

In this research, randomly selected four symmetric cryptography

algorithms of block cipher type , all selected algorithms are explained in

below section.

AES Block Cipher (Rijndael Block Cipher)
Rijndael is a block cipher, designed by Joan Daemen and Vincent

Rijmen as a candidate algorithm for the AES. AES stands for Advanced

Encryption Standard. AES is a symmetric key encryption technique

which will replace the commonly used Data Encryption Standard (DES).

The Advanced Encryption Standard algorithm approved by NIST in

December 2001 uses 128-bit blocks(9).

The block cipher currently supports key lengths of 128, 192, and

256 bits. Each encryption key size causes the algorithm to behave slightly
differently, So the increasing key sizes not only offer a larger number of
bits with which can scramble the data, but also increase the complexity of
the cipher algorithm(7).

Triple DBS

Triple DES is a variation of Data Encryption Standard (DES). It
uses a 64-bit key consisting of 56 effective key bits and 8 parity bits. The

size of the block for Triple-DES is 64 bit. The idea behind Triple DES is
to improve the security of DES by applying DES encryption three times
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using three different keys. Triple DES algorithnl is very

banks use it to protect valuable transactions), but it

slow(7,10)。

Haifa

secure(maJOr

is also very

Blowfish Block Cipher
Blowfish is a symmetric encryption algorithm designed in 1993 by

Bruce Schneier as an alternative to existing encryption algorithms.

Blowfish has a 64-bit block size and a variable key length - from 32 bits

to 448 bits. It is a 6-round Feistel cipher and uses large key-dependent S-

boxes.

Blowfish is similar in structure to CAST-128, which uses fixed S-

boxes(7,1 0).

Twofish Block Cipher
Twofish is a symmetric block cipher. Twofish has a block size of

128 bits and accepts keys of any length up to 256 bits. Twofish has key

dependent S-boxes like Blowfish(l l).
Twofish encryption algorithm was designed by Bruce Schneier,

John Kelsey, Chris Hall, Niels Ferguson, David Wagner and Doug

Whiting. The National Institute of Standards and Technology (NIST)

investigated Twofish as one of the candidates for the replacement of the

DES encryption algorithm( I 2).

Related Works
There are various studies and researches about the perfornance

evaluation of block ciphers on low-cost microcontrollers. For example,

Law et al. (2006) evaluated the performance of RC5, RC6, AE,S,

MISTYI, KASUMI, and Camellia block ciphers for l6-bit RISC

microcontroller MSP430Fl49. Rinne et al. (2007) measured the

performance of DESL, Hight, SEA, and TEA / XTEA algorithms for 8-

bit ATMEL microcontroller. Isenbarth et al. (2007) measured the

performance of ES, Hight, Clefia, Crypton, DES, DESXL algorithms. In

another study, Cakiroglu et al. (2010) implemented and evaluated the

SEA, RC6, AES block ciphers for 8-bit TMEL microcontroller, and

Murat Qakiroglu (2010) Software implementation and performance

comparison of popular block ciphers on 8-bit low-cost microcontroller.
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There is many researches about performance evaluation of block

cipher type in term of time and other factors. For example El-Fishawy N.,

El-danaf T., and Abo Zaid Osama (2002) A modification of Rc6 block

cipher algorithm for data security. AJ Elbirt and B.Chelwynd (2000) An
FPGA implementation and perforrnance evaluation of AES block cipher

candidate algorithm finalists.

In this research, four different cryptography algorithms used to

measure the efficiency of cryptograph in terms of time it takes to encrypt

and decrypt different sizes files using symmetric encryption algorithms of
block cipher type.

Hardware & Software Specification
One of the most important performance criteria of the encryption

algorithms is execution time .Execution tirne related to many parameters

such as structure of the algorithm, nurnber of round, size of file, and the

selected target device.[ 1 0 I ]
The encryption and decryption algorithms were implemented by

the following hardware and software specifications:

l- Intel(R) Celeron(R) D CPU 3.06 GHZ.

2- 1 GB RAM.
3- Asrock 945GCM-S Mother Board.

4- Windows XP professional ver.2002, service pack2.
5- Hard disk 320 GB with 80GB free in C partition (C partition used

as a target device).

6- All selected algorithm are tested with 16 round except AES, it
tested with 12 round.

7- 128 bit data block used for AES & Twofish, the Blowfish & 3-DES

used 64bit as a data block.

8- 128 bit used as a key size in both AES ,Blowfish, and Twofish, but

56 bit used in 3 DES.
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The main steps used to encrypt and decrypt the files is represent in

figure(3) as show below:

Original file (plaintext)

Fig.- 3: Main Steps for Encryption & Decryption the Files

EXPERIMENTAL RESULTS

Performance Comparison Of The Selected Block Cipher
Two parameters are used as a factors to measuring the efficiency of

four selected algorithms that are: size of files and the time required for
encryption and decryption the files. The size of files is related with the

time consuming to encrypt or decrypt the file. AES and Towfish has

block size of 128 bits, but 3-DES and Blowfish has 64 bits as a block

size. Among all the selected block cipher algorithms the AES algorithm
was the fastest because it can perform the encryption and decryption

process within shorter time than the others, but the 3-DES algorithm was

the slowest (because it used 3 round of encryption (each round have l6
subround) with different key to improve the security), it takes longest

time than the other algorithms . While the Twofish and Blowfish comes

sequentially after AES and before 3-DES in terms of speed and

efficiency"

Encryption and decryption time for AES, Twofish, Blowfish, and

3-DES algorithms with size 50Mb, l00Mb, l50Mb,200Mb, and 250 Mb
are illustrated in table(l).

Original file (plaintext)

Encryption Algorithm

Encrypted file (Ciphertext)
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Table-1:The experilllental

Vol.22,No.5,2011

results fbr selected algorithms

Algorithm

Size

AES Towfnsh Blowflsh 3-DES

ToEnc T.Dec. ToEnc。 T.Dec。 T.Enc. T.Dec. T.Enc. T.Dec。

50 2:30 3:10 2:70 4:17 3:83 5:50 5:22 7:01

100 4:11 6:12 5:73 8:11 6:92 11:44 9:80 13:04

150 6:08 9:20 9:34 13:02 10:09 16:02 14:84 19:27

200 8:25 15:08 13:55 19:23 17:43 22:97 17:39 28:02

250 10:10 16:90 15:17 23:40 23:60 37:38 23:16 35:15

T.Enc. : Encryption time ; T.Dec. :Decryption time

The time is measured by second and millisecond

AES Algorithm
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Fig.- 4: Execution Time for the AES Algorithm

Twofish Algorithm

The execution time

algorithms are shown in the

m T. Enc.
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L

for the each one

figure(4), figure(5),
of selected block cipher

fi gure(6), and figure(7).
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Fig.- 5: Execution Time for The Twofish Algorithm
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Ellowfish Algorithrn
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Fig. - 6: Bxecution Time for The Blowfish Algorithm
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Fig.- 7: Execution Time for the 3-DES Algorithm

Figure(8),figure(9), figure(10), and figure(11) show the execution

time of encryption and decryption operation for all selected block cipher

algorithms.

Encryption Time For All Selected Algorithms

150
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Fig.-8: Execution Time of Encryption
algorithm
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Decryption Time Al! Selected Algorithms
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Figure(12) show the encryption & decryption time for all selected

algorithms. With all the above figures, it is clear that the AES algorithm

have the best performance to encrypt and decrypt the files ,the Towfish
and Blowfish below the AES, the 3-Des algorithm is the slowest one

among all the selected algorithm, it takes the longest time to encrypt and

decrypt the same size of files.

Encryption & Decryotion Time for Al! Selected
Algorithms

熙
５。

Fig.-l2: Encryption & Decryption Time For All Selected Algorithms

T.Enc.AES : Time Encryption for AES algorithm.

T.Dec. AES: Time Decryption for AES algorithm.

T.Enc. Twofish: Time Encryption for Twofish algorithm.

T.Dec. Twofish: Time Decryption for Twofish algorithm.

T.Enc. Blowfish: Time Encryption for Blowfish algorithm.

T.Dec. Blowfish: Time Decryption for Blowfish algorithm.

T.Enc. 3-DES : Time Encryption for 3-DES algorithm.

T.Dec. 3-DES: Time Decryption for 3-DES algorithm.

Cryptography is used to achieve many goals like confidentiality, data

integrity, authentication, safety transfer of date etc. In order to achieve

these goals various cryptographic algorithm are designed.

□ 丁.Enc AES   I
爾 T.Dec.AES  I
□ T.E nc.ThA/olsh

団 T.Dec ThA/OflSh
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Randomly selected four cryptograph algorithms, these are AES,

Twofish, Blowfish, and 3-DES, in term of specification parameters, it
found that :

1. When increase the file's size, the time taken to encrypt or decrypt

the files also increase.

2. In general, the time taken to encrypt files less than the time taken

to decrypt the files.

3. AES algorithm is the fastest between all selected algorithm,

twofish and Blowfish below the AES, the 3-DES is the slowest

one among all the selected algorithms (it takes longest execution

time to encrypt or decrypt same file).
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ABSTRACT
Encryption is used to securely transillit data in open networks.Each type

of data has its own features;therebre ditterent techniqucs should be used to

protect confldential image data from unauthorized access.This paper,has been

proposed new encryption algorithm using two different images, one is cover

ilnage which acts as key image which is shared by both sender and receiver and

other is lnfomative image.As flrst step, XOR cover image with infollllative

image to obtain resultant irnage.The resultant irnage is decomposed into(nXn)

blocks which passed to the llill Cipher algorithm to fonn encrypted blocks.The

encrypted blocks are transforlned into new locations using pellllutation table.

INTRODUCTION
The rapid growth of computer networks allowed large files, such as text,

audio, and image, to be easily transmitted over the internet and it is important to
protect the confidentiality of image data from unauthorized access t1].
Cryptography is the science of using mathematics to encrypt and decrypt data,
and thus it provides a secure way to store sensitive information or transmit it
across insecure networks such as the internet, so that it cannot be read by
anyone except the intended recipient l2). In general, conventional textual
cryptography algorithms such as Data Encryption Standard (DES), Triple-DES,



Image Encryption Using Permutation and Hill Ciphe. 
ahassan

Data Encryption Standard (AES) and Rivest, Shamir and Adleman (RSA)

cannot be used to encrypt images directly. Images are different from texts in

many aspects such as high correlation among pixels and high redundancy. Thus,

a variety of new image encryption schemes have been proposed [3].
Although the traditional encryption algorithms used to encrypt images

directly, it is not a good idea for two reasons. The first is the image size is often

larger than text. Consequently, the traditional encryption algorithms need longer

time to directly encrypt the image data, the second, is the decrypted text must

be equal to the original text, but this requirement is not necessary for image

data. Due to the characteristic of human perception, a decrypted image

containing small distortion is usually acceptable [4].

Literature Survey
Most of the algorithms specifically designed to encrypt digital images are

proposed in the mid-1990s. There are two major groups of image encryption

algorithms: (a) nonchaos selective methods and (b) Chaos-based selective or

non-selective methods. Most of these algorithms are designed for a specific

image format compressed or uncompressed, and some of them are even format

compliant. The methods that offer light encryption (degradation), while others

offer strong form of encryption. Some of the algorithms are scalable and have

different modes ranging from degradation to strong encryption [5].
Shujun Li et al. [6] have pointed out that all permutation only image

ciphers were insecure against known/chosen plaintext attacks. In conclusion,

they suggested that secret permutations have to be combined with other

encryption techniques to design highly secured images. Mitra A et al.l2l have

proposed a random combinational image encryption approach with bit, pixel

and block permutations. Zhi-Hong Guan et al. [7] have presented a new image

encryption scheme, in which shuffling the positions and changing the grey

values of image pixels are combined to confuse the relationship between the

cipher image and the plain image. Sinha A. and Singh K. [8] proposed an image

encryption by using Fractional Fourier Transform (FRFT) and JigSaw

Transform (JST) in image bit planes. Maniccam S.S. and Bourbakis N G. [5]
proposed image and video encryption using SCAN patterns. The image

encryption is performed by SCAN based permutation of pixels and a

substitution rule which together form an iterated product cipher. Ozturk I. and

Sogukpinar I. [9] proposed new schemes which add compression capability to
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the mirror-like image encryption MIE and Visual Cryptography VC algorithms

to improve these algorithms. Maniccam S.S., Nikolaos G. and Bourbakis. [0]
have presented a new methodology, which performs both lossless compression

and encryption of binary and gray-scale images. The compression and

encryption schemes are based on SCAN patterns generated by the SCAN

methodology. Droogenbroeck M.V. and Benedett R. [ 1] were proposed two

methods for the encryption of an image; selective encryption and multiple

selective encryption. The proposed process divides the image into number of
blocks with predefined maximum and minimum number of pixels (4 " 4) pixels

blocks, resulting in a stronger encryption and a decreased correlation

Encryption Algorithm
In this paper, we implemented Hill Cipher and perrnutation techniques.

The proposed algorithm uses two different images with same size, one is used

cover image which act as key image and is shared by both sender and receiver,

the other one is used a plain image, the algorithm of the proposed system is

shown in algorithrn ( I );

Algorithm (l);
At the sender

Stepl: XOR cover image and informative image (which are the same size) to

obtained resultant image.

Step2: The resultant image from step 1 can be decomposed into blocks; each

one contains a specific number of pixels (4 x 4) pixels blocks.

Increasing the number of blocks by using smaller block sizes resulted

in a lower correlation and higher entropy [5,8].
Step3: The blocks are passed to the Hill Cipher algorithm to form encrypted

blocks.

Step4: The encrypted blocks transformed into new locations using

permutation table.

At the receiver
Step 1: The encrypted image after receiving by receiver transformed to new

location by using permutation table .

Step 2: Apply Hill cipher to those new locations of encrypted image by using

K-' lkey inverse of Hill cipher), to obtain merged image.
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Step 3: The merged image (XOR) with the same key image (which is shared by

sender and receiver) to obtained informative image (plain image)

We can summarized the process of encryption technique in figure 1;

Encrypted image

Fig. -1: Block diagram of the proposed algorithm

Hill Ciphering
The Hill cipher works on groups of letters in a somewhat different

manner. The Hill cipher works by viewing a group of letters as a vector, and

encryption is done by matrix multiplication [12]. Each letter is first encoded as a

number. Often the simplest scheme is used: A : 0, B :1 , ..., Z:25, but this is

not an essential feature of the cipher. A block of n letters is then considered as a

vector of n dimensions, and multiplied by an (n x n) matrix, modulo 26. The

whole matrix is considered the cipher key, and should be random provided that

the matrix is invertible (to ensure decryption is possible). A Hill cipher is

another way of working out the equation of a matrix [13].

If a message 'ACT' (for example), and the key below (or GYBNQKURP in

letters):

Key image shared by
sender and receiver

Decompose the image
tonxnblocks

Encrypt each block using
Hill-cipher algorithm

Transformed each block into new

location using permutation table
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Since'A'is O,iC!is 2 and'T'is 19,the rnessage is the vector:

Thus the enciphered vector is given by:

which coresponds to a cipher― text of'POH',cvery letter has changed.[13]

Algorithlll… Create‐ Permutation‐Table

The encrypted image(plain image XOR with key)is based on the

combination of encrypted block(Hill―Cipher)fOHOWed by permutation process.

In this case,combination of卜 IiH―cipher fbHo、ved by perlnutation process use the

original image (see Fig。 2(a)and Fig。 2(b)) tO prOduce Fig。 (c),(d)respectively.

In this paper standard randomness measures was used to test the pcrmutation

complcxity as fonowed;

Statistical Tests for Randolllness

The blocks was transfolllled to binary forln to get s=sO,sl,S2,"0,Sn_l be a

binary sequence of length n.This subsection presents four statistical tests that

are corlllinonly used for deterlnining whether the binary sequence s possesses

some speciflc characteristics that a tnlly randorn sequence would be likely to

exhibit. If a sequence passes an four tests, there is no guarantee that it was

indeed produced by a randonl bit generator.

Frequency Test(Mo■ 0‐Bit Test)

The purpose ofthis test is to detelllline whether the number ofO's and l's

in s are approxirnately the same,as would be expected for a randonl sequence.

Let nO and nl denote the number of O's and l'sin s,respectively。 「Fhe statistic

used is

4=写
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Serial Test (Two-Bit Test)
The purpose of this test is to determine whether the number of

occurences of 00,01, 10, and 11 as subsequences of s are approximately the

same, as would be expected for a random sequence. Let ne and n1 denote the

number of 0's and l's in s, respectively, and let nes, rle1, 1116, ?fld o11 €Ir€ denote

the number of occurences of 00, 01, 10, 1 I in s, respectively. Note that

nee*ns1*nto*nrr:(n-1), since the subsequences are allowed to overlap.

The statistic used is

耗=∴墓碁ギー鍵ぽ墨

=告罐,‐4‐4打■iF軒■

Poker Test

Let m be a positive integcr such that

:+:二
5ヽこ・.瀾J=lk=it

E)ivide the sequence s into k non― overlapping palts each ol・ length ln,and let ni

be the number of occurences of the ithtype of sequence of length rll, 1≦ i≦2m.

The poker test deteHnines whether the sequences of length m each appear

approxilnately the salme number of tirnes in s, as would be expected for a

randon■ sequence.The statistic used is

… …(2)

… 。(3)

Runs Test
The purpose of the runs test is to determine whether the number of runs

(of either zeros or ones) of various lengths in the sequence s is as expected for a

random sequence. The expected number of gaps (or blocks) of length i in a
random sequence of length n is :

e71n-i+3)l2i*2

Let k be equal to the largest integer i for which ei > 5. Let Bi, Gi be the

number of blocks and gaps, respectively, of length i in s for each i, 1<i < K

々
一イ

”」｝ヽ
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ど
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．
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l十1:雫
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The main algorithm
l: Load the plain Image

2: Input secret key

3: Get the Width and Height of the image

4.1: Lower Horizontal Number of Blocks : Integer (Image Width / 4)

4.2:Lower Vertical Number of Blocks : Integer (Image Height /4)

5: Number of Blocks : Horizontal Number of Blocks x Vertical Number of
Blocks

6: Seed: I Hash value (Key) 
I

7: Counter of Good Keys : 0

8: For [:0 to Number of Blocks -1

8.1: Get the New Location of Block
8.2: By Using all Tests (eq.(1), eq.(2), eq.(3), and eq.(4)), the Good Key

was Chosen.

8.3: Save the Good Key in a Table.

8.4: Increase the Counter of Good Keys by One.

9: By Using Pseudo Random Generator, the Desired Key was Chosen F'rorn a

Permutation Table

10: Set block in its new Location

END PERFORM_PERMUTATION
Input: plain Image (BMP image file) and permutation table

Output: permuted Image.

The proposed combinational scheme along with individual permutations has

been implemented in the Matlab with several test images.

Security Analysis and Test Results

In this section, the performance of the proposed image encryption scheme is

analyzed in detail. The discussion was made of security analysis of the proposed

image encryption scheme including some important ones like statistical

sensitivity, key sensitivity analysis, k"y space analysis etc. to prove the

proposed cryptosystem is secure against the most common attacks.

Visual Testing
A number of images are encrypted by the proposed method, and visual test is

performed. Two examples are shown in Fig. 2 (a) and Fig. 2 (b), where each

image is in 24-bit color with 300x200 pixels. By comparing the original and the

encrypted images in Fig. 2, there is no visual information observed in the \
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encrypted image, and the encrypted images are visual indistinguishable even

with a big difference in the color tone found in the original images.

(C (d
Fig. -2: show the proposed encrypted system, (a) and (b) the original
images of Babylon lion and Iraqi museum, (c) and (d) the encrypted images

of the plain images

Histogram Analysis
To prevent the leakage of information to attackers, it is important to ensure

that encrypted and original images do not have any statistical similarities. The

histogram analysis clarifies that, how the pixel values of image are distributed.
Fig. (3) shows histogram analysis on test image using the proposed algorithm.

|げ||■
「‐い

0'    :ヽ |    ヽヽ

Fig.-3: shows the histograms analysis a)red channel of the plain Babylon
lion image , and b)red channel of the encrypted Babylon lion image

407

ｂ／１
ヽ

ａ
／
１
ヽ

一一一．一一．一一一．．一．一一．．．一一一一一一一一一一一一一一一一一一一一一一一一一

一一一一・一．．．一一一一一一一一一一一一一一一一一一．一一一．一一一一．一一一一一一一一・一一一一一一一一一一一一一一一一一一・一一一一一一一一．．．一．一．・．．．．
．・・・・・一一一一一．一一一一一

一一一一一一一一一一一・・・・・・・・
一一一・一一一・一・・一・一一一一一一一一一一一・一一一一
．．．一一一一一一一
一・一・一一一一一一一一．．．

．．・・・一・一一一一一一一一一・一・一

・・一・．一．一一・一・・・

．●
・
　

・
■
．

●
■
一
↓

一
・　

　

　

・

一一一一．一一一一一一一．．一一・一一一一一一一一一一
，

一一　
　
・
●
・
・一　
．ノ
　
　
　
　
、



Al-Mustansiriyah J. Sci

From figure (3) we can see

between an original and encrypted

Vol.22,No.5,2011

the histogram do not show any silnilarities

llnage.

We can conclude that lmage data has visual information observed in each

image. However, it is very important to disturb these information among image

pixels to increase the security level of the encrypted images, if the encryption

will done on each image. To make a secure image system, the proposed

technique divides an image into blocks of n x n size and then perform double

encryption process. In this paper the proposed algorithm uses two different

images, one is cover image which act as key image which is shared by both

sender and receiver and the other is plain image first we XOR the plain image

and cover image and pass the resultant image to hill cipher algorithm then

transfbrmed the image using pennutation table. Experimental results showed the

histogram analysis of red channel for both plain and encrypted image. The

histogram does not show any similarities for both images. From the results, it is
observed that combined method achieved the advantages all individual

pennutation techniques.
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ABSTRACT
In ilnage classiflcation, color infolHlation ilnproves the classiflcation

accuracy ofthe colored features.In this proposed systern,IDigital Topographic

lmage Classincation(DTIC)in thiS research depending on the features

produce■om color infollllation for entry image for classiflcation algorithm。

Therefore,Proposed a method to classifled topographic image,this rnethod

including three levels,flrst level it to relied on the infollllation of color that

represent RGB values basically , second level is an introduced into the

Covariance  レIatrix to  flnd the properties  of irnages of geography

(′
ropographic)entered and to which they belong such color infollllation for

each class ,and flnany,third level use these properties( it Win be store in

database system)in the classiflcation of entered test images digital geographic

and identiflcation of its class that lmage of geography.Classiflcation system

was perforlned on many digital color images of geography(TOpographic)and

that have proved successful in patients,were,73 images was success frorn 90

ilnages entered into system.

410



\,

\'

Topographic Images Classification Considering Color Information

Sundos and Esraa

INTRODUCTION
Image analysis is the extraction of useful information from images,

mainly from digital image processing techniques. An optical image capture

from camera or other detector can be digitized, converted to digital form, and

stored in the memory of computer, the image is stored as integers representing

of intensity level of picture elements (pixels). Image analysis is used in both

computer vision and image processing applications. ll,2)
One of the most important tasks of an image analysis system is image

classification , digital image was taken of color geographical areas on the

surface of the earth can be classified by using image analysis techniques of
coloring, digitizing and depending on the features of such images from color

and texture. Image classification is the process of assigning thematic labels to

each image pixel. This is a frequently used methodology to produce land cover

maps from arial images or satellite images. Image classification is usually

performed on RGB color space models[3, 4], The use of RGB space for

representing image data is very general in image processing techniques. This

is because of the availability of data produced by the camera apparatus [5].

The biggest motivation for using color is that it provides additional

features at each pixel in an image to be used by a pattern classification system.

Whilst gray information provides the basic representation for image features,

color is a more powerful means for many applications, color was treated as a

generic feature along with others such as shape or texture measures 16,71.

Many image classification techniques and more applications on it have

been proposed during the past years, In the leatrtue survey began from A.

Marcal and T. Mendonc a(2007) were they used black and white air

photographs for the production of historic land cover maps can be done by

image classification with evaluate the ability of texture[3], Imran S. Bajwa and

M. Shahid Naweed (2009) they uses the principal features of an image to

identiff different cloud image types with better accuracy (PCA) is a feature

based classification[9], P. Jeyanthil and V. Jawahar in(2010) the proposed

they use K-means clustering for the classification of feature set obtained from

the histogram refinement method[8]. In this research implemented method to

classified color topographic images including (Water planes, green land, and

Desert) that by using conference matrix considering color information

computed from each of the three RGB planes, then found the features of
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photographic images using Digital Topographic Image Classification System

(Drrc).
Image Classification

Image classification is an important task for many aspects of global

change studies and environmental applications[10]. Classification is the

labeling of a pixel or a group of pixels based on its grey value[11, l2],it is one

of the most often used methods of information extraction. In Classification,

usually multiple features are used for a set of pixels i.e., many images of a
particular object are needed. In Remote Sensing area, this procedure assumes

that the imagery of a specific geographic area is collected in multiple regions

of the electromagnetic spectrum and that the images are in good registration.
Most of the information extraction techniques rely on analysis of the spectral

reflectance properties of such imagery and employ special algorithms
designed to perform various types of spectral analysis [4, 13].

Covariance Matrix
The covariance matrix is

Consider a population of random

as[14]:

symmetric and positive semi definite.
vectors of the image is given by Eq.(l)

x: .......(l)

The mean vector of the population is given by Eq.(2)as :

mx : E{x}
where E{x} is the expected value of the argument,

that m is associated with the population of x vectors.
The covariance matrix ( C ) of the vector population
C* : E((x - m*) (* - **)')
Where Z indicates vector transposition.
From N vector samples from a random population, the mean vector and
covariance matrix can be approximated from the samples equations (l,2,and
3) byll4,l5l:

Xl

Xn

......(2)
and the subscript denotes

is defined in eq(3) as :

......(3)
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ν=十真lχ ′
C=十Σ[g′―νXχ,_ν )「

… …(4)

… …(5)

where: Xi :data sample, M:mean of the set data, (X;-M):distance measure

from mean M to the sample data X', and N:number of sample vector.

Digitat Topographic Images Classification
When looking at nature, there was different types of images of the

geographical nature (Topographic) and in various varieties, in this research

uses three types of Topographic images, first type images for an aqueous such

as water pafts, seas, rivers, second type images there are nature green land

such as agricultural land, forests and gardens rich, and third type images for

the nature of the desert and other manifestations of nature geography.

In this research, Digital topographic Image Classification system(DTlC)

can be divided into two main approaches, Color Features Extraction(CFE) and

Topographic Classification(TC) steps.

RGB color information are used to represent ten features for one

topographic image including in one class, for represented color information

we used RGB (Red, Green, and Blue) plans for each pixel in the entry

topography color image.

For the purpose of determining the quality of images and classified, we can

use a number of ways and means for the purpose of identification and

classification of those images, based on the properties of each class, so uses

the covariance matrix ( Eq. 5) for the purpose of finding a set of values as

properties, that is the average for each class based on values of covariance

matrix of this class of images with geography (Topographic), and therefore

we will defind each class of these images values by extracted the features for

each image.

The matrix (3*3) is used to produce covariance matrix for digital

topographic image entry, Table (1) show how can compute the values for each

features in sample image by (3*3), for this sample matrix is given a nine

values uses to produce the features from covariance matrix.

The result from table (1), find the average values for all images in one

class, that mean we have at last just 10 values for each class, that values and

its average for each class are saved in our database system to uses it in
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classification stage for this system, that mean we have three classes in the

database system, each class for one type topographic image, all steps for this
system are explain in Color Feature Extraction Algorithm (CFE).

ヽ

Table -1 : All features value for sample image
No.

of
pixel

Xi M (Xi一 M)T Val=(Xi一 M)*(Xi一
M)T

C=島Σ樹 7α
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Input: read color image (24 bits) and dimensions (N*N), for each class.

Output: Saved the average covariance values (features) for each class in

database system.

Step 1: Find the average values by using the equation (4).

Step 2: find covariance matrix value from the (equation5).

where: C: covariance matrix, n:number of samples image, T:transpose

operation

The result of this matrix N*N, by using transpose for this matrix we have a

new classifu matrix value:

.......(6)
Itttt vt2 vBl

c =)-lrn v22 vnlH'l I

lv3t v32 v33l

Where V is a vector, and Vl 1,V12,...,V33 are the address of matrix.

Step 3: Compute The ten Features values, 3*3 and the ten value is the average

of nine features value from 3*3 matrix in (eq. 6) from step 2, that we have ten

covariance values (features)for each input digital topographic image.

Step 4: Compute the average values from step 3, for each image in one class,

we have at last just ten values for each class, that values are saved in our

database system and uses to classified the images be using Algorithm(2).

Topographic Images Classification Considering Color Information

Sundos and Esraa

Algorithm -1:Color Feature Extraction (CFE)

The proposed classification algorithm , Topographic Classification (TC)

was applied to the values of the average of varieties resulting from the Color

Feature Extraction algorithm( CFE) using to classified entry topographic

image with the DTIC systems, see algorithm(2).

Algorithm -2: Topographic Classification (TC)
Input: read new digital topographic image.

Output: classified entry image belong one of three classes in DB.
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EXPERIIⅦ ENTAL RESULTS
The system DTIC presented in this work classifled topographic images

using its color features. that by the designed classifler system using Color

feature Extraction (CFE )algorithm and Topography

Classi fi cation(TC )algorithm.

Features Extraction
Ten Average Values results from Algorithm(l) (CFE) in this work is

the task to calculate the ten features of topography images for three classes

stored in database. Database system have saved three feature types, Table(2)

show the average feature values for each class by applied steps in algorithm(1)

from 1 through 4.

Table -2: The Average Features for each class stored in database System

Stepl: applied Algorithm (1) on input image, to extract 10 Features fornew
digital topographic image input

Step 2: Compare the 10 Features from step I within each l0 Features for each

class from our database show in table(2), [ 5]:
10

Vr Fit':L( #) (7)

i=L

Where: F is the summation of ((F1 t lFi db) * 10), 10 is the average of
(100/10) for 10 features, (Fi t) is the feature of test new Topographic digital

image, (Fi DB) is any feature gets it from our database.

Step 3: Get the rate of F > 85% , to say what one features from database is

same of features get it newly from new topographic digital image input to
classified it.

Step 4: If the result is more than one Topographic digital image features have

same rate value ( F > 85% ), the maximum value is the nearest features back

in to test topographic digital image.

Image Fl F2 F3 F4 F5 F6 F7 F8 F9 F10

ClassI

4259 4129 4071 4129 4020 4014 4071 4014 3900 4067

Class2

3934 3517 2863 3518 3235 2756 2863 2759 2785 3136
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Class3

2312 2551 1676 2351 2956 2384 1676 2384 1759 2227

Topographic Images Classification Considering Color Information

Sundos and Esraa

Where

Classl : Water bodies, , seas, and rivers, Class2 : Forest, and green land, and

Class3 : Desert, deserts, and sandy soil.

F 1 ,F2. . .,F 10 : are the ten average features.

Topographic Image CIassifi cation
Topographic images is classified by using feature values from Eq. (5) in

different color channels for RGB color Space. From CFE algorithm steps ,, the

data will be compared with the specification of the topography image and

what had been extracted based on the methods that was represented and

described of the part of Algorithm( 1), considering the features that was stored

in images database.

The experiment is calculated under the following conditions:

l. Only the Digital Topography image (BMP type) get from Personal Camera

is analyzer throughout this system.

2. Some of test images are cutting from photograph image .

3. Al1 of the test images have same size.

In this study, the application system (DTIC) on three varieties of digital

topography images. Table(3), shown a sample test image and its features was

extracted.

From the feature of test image shown in table(3)and features of three

classes shown in Table(2), we finding the rate (F) by applying Eq.(7),the test

image nearest from classl atrategSoA, from class2 at rate 69.80A, and from

class3 atrate 53.90 , that mean the test image classified belong classl. The

Table -3: One test topographic image and its features.
Test Image Fl F2 F3 F4 F5 F6 F7 F8 F9 F10

2312 2551 1676 2351 2956 2384 1676 ４８う
、υ
つ
４ 1759 2227.67
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relation between test image fea

shown in Figure( I ) and Table(4)

Table-4: Test Image Rate (F

Vol.22,No.5,2011

and three classes features in Database

of three Classes for Classification steps
W=Fi t/Fi db Σ

ｗ

F=w*100

Classl
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Conclusions and Suggestion Work
The higher order of Covariance matrix give even more detailed color

features of the digital topography image, the major disadvantage of
Covariance matrix in general is that they are global features rather than local.

In the our proposition for Digital Topography Image with DTIC, firstly

CFE method is using to extract the features based on RGB color information,

One of the ways to do that Image Classification by comparing input test

topography Image features entry with three classes features saved in database.

From TC method result, the ( rate value) more than one of the features will
be seen in database, therefore the Class has Maximum rate value is the Class

that test image entry related it. In this paper uses color information to

classified images , it possible to merge the texture features with color

information for new classification method, and used the method to the

experience of other types of images.
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ABSTRACT
The earliest standard for Wireless Personal Area Networks (WPAN),

Bluetooth has been widely used in cell phone, headsel, car, GPS, etc. As a

frequency hopping based system, however, constructing a large scale network

using Bluetooth technology presents a real challenge. This proposal explores

this problem and presents several feasible solutions. As the Bluetooth based

= 
frequency hopping technology is the major technology employed as in WPAN

space, this proposal explores various associated difficulties and presents

solutions to build a large scale network using Bluetooth technology. A new

method to facilitate network formation and maintenance in a large Bluetooth

network is introduced. To the best of our knowledge, the proposal is one of
the first extensive studies on building large scale frequency hopping

networks.

INTRODUCTION
The difficulty of using frequency hopping technology to construct a

large scale wireless network lies in several areas: Firstly, explicit link
establishment or network formation is difficult. Unlike other kinds of wireless

networks such as WLAN, where devices can talk to each other once they are

within the radio range of each other, in a frequency hopping system, devices
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need to synchronize to each other first so that they can hop along the same

hopping sequence. The needed explicit device discovery and link setup phases

add complexity to the network formation problem. Secondly, network

synchronization is not easy. Unless all the devices in the same network hop in

the same hopping sequence, which is impractical in any large network,

communication in one frequency hopping channel to another may be difficult.
Some type of time division multiplexing may be used for bridge devices to

communicate in multiple frequency hopping channels and relay data among

them. This may require complex scheduling algorithms [1,2].
The major technology operating in Personal Operation Space (POS)

(usually 10 meters), is Bluetooth, which employs a Master/Slave control

structure to lower power consumption while a relatively fast frequency

hopping scheme is used to provide robust short range communications[3].

Although frequency hopping technology has also been defined in IEEE

802.1 I standard, it is never used widely in WLAN space where direct

sequence spread spectrum (DSSS) technology is the dominant scheme.

Problem Domain
Bluetooth presents significant challenges in building up a large

network, as the basic unit of Bluetooth network is a piconet, consisting of a
master and up to 7 active slaves. A large scatternet is needed for a wireless

sensor network.

Bluetooth for sensor network is restricted because of :

1. Network formation problem.

2. Difficultly of network synchronization problem.

The aim of this proposal is to present significant challenges to use on

Bluetooth for
sensor network, and to present simulation results to show that Bluetooth could

be a vital choice for a sensor network .

Review
The low duty cycle of Bluetooth devices could be pushed forward to

make it small enough to be useful for energy constrained sensors and

actuators. It has already caught attention of the IEEE 1451.5 standard

committee which is considering it as one of the candidates for wireless

interface in smart sensors [6].
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Although recently released IEEE 802.15.4 standard has defined

specifications which are more suitable for certain classes of sensor

applications [6]. In 2003 its acceptance in the market is yet to be seen [7].

In 2003 some early work using Bluetooth to build sensor network has

been reported, such as [8].
In 2004 a technique called "wake up" scheduling presents a great

challenge in wireless sensor network [9, 10].

Background
Bluetooth Fundamentals

Bluetooth technology was originally introduced as a cable replacement

technology. It has a quite complex protocol stack (Figure I ) which has many

layers. In view of the popular ISO OSI 7-layer reference model, the whole

Bluetooth stack can also be viewed as a new MAC/PHY which occupies the

lower two layers of the OSI stack. A Bluetooth Network Encapsulation

Protocol (BNEP) layer provides a consistent interface to Logical Link (LL)
sub layer of OSI data link layer [4].

An interface layer Host Controller Interface (HCI) partitions the

protocol stack into two parts: higher stack and lower stack. The former is

usually implemented on the host computer including L2CAP (Logical Link
Control and Adaptation Protocol) layer and above, the latter is implemented

in the device including Baseband and LMP (Link Management Protocol)

layers.

L3

Fig. -1: Bluetooth Stack.
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Baseband handles the frequency hopping kernel, transmission and

receiving, etc. While LMP handles link setup and tearing down, QoS
negotiation and other duties such as managing the low power modes of Hold,

Sniff and Parked state. LMP also handles data encryption/decryption. At the

host part, L2CAP handles data fragmentation, multiplexing data between

different higher layer protocols, etc[8].

The Personal Area Network (PAN) profile basically defines a minimum

bridge interface in IEEE 802 family. A star topology is specified with each

device having a link to the Group Network (GN) or Network Access Point

(NAP) which serves as the coordinator.

Although the media is broadcast in nature, the BNEP broadcasting is

specified as GNNAP sending the broadcast packets to all members of the

PAN, one by one by unicast.

At the baseband Layer, a broadcast packet can be sent once to all
slaves, using the broadcast address. There are two types of baseband

broadcasting: active broadcasting can beconducted any time the master

desires, while piconet broadcasting is performed during the beacon period in
Parked state to parked slaves as we discuss later. Only the master is allowed

to send broadcast packets.

Discovery, Connectivify and Service Discovery
Bluetooth specification defines the Bluetooth network as an ad hoc

network, that is, no fixed infrastructure is assumed. Devices discovering each

other, set up and tear down a connection on their own [3].
Before a connection can be set up, the initiating device needs to know

something about the other party, especially the device address. A knowledge

of the clock of the other end also helps and is obtained by the discovery
process achieved by Inquiry and Inquiry Scan procedures. A device wishing
to be discovered, enters Inquiry Scan state periodically, listening to short ID
packets, hopping at avery slow pace (1 hop every 1.28s) on the predefined 32

frequencies. The device wishing to discover others in the neighborhood enters

Inquiry state, sends out short ID packets, hoppingat a very fast pace (3200

hops every second). Different pace of the hopping sequence makes them

finally to meet to enable the discovering device to obtain the device address

and clock of the discovered device[3].

After acquiring the device address and clock of another device, a
device can initialize the connection setup process by entering the Page state,
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sending out short ID packets at a fast pace. If the other is in the Page Scan

state, it may capture one of the ID packets so that two parties meet at the

correct frequency and finally hop together, to exchange further information to
set up a link. After a link has been set up, devices can inquire further

information of each other using Service Discovery Protocol (SDP).

It may be noted that before a link is set up by the Page/Page Scan

procedures, no substantial information can be exchanged between any two
devices. This is different from other types of wireless networks, where

devices can talk to each other once they are within the radio range of each

other. By Inquiry and Inquiry Scan of the discovery phase, limited

asymmetrical information exchange is feasible, that is, only the device in
Inquiry state knows the device address of the device in Inquiry Scan state, but

not vice versa. The requirement that two devices need to be in complementary

states makes the device discovery and connection set up processes time

consuming, and could last up to several or tens of secondsl3,4,7).

Channel Characteristics
Bluetooth employs unlicensed 2.4GHz ISM band and a relatively fast

frequency hopping scheme. A Bluetooth channel is defined by 3 factors:

1. The frequency hopping sequence determined by the master's clock and

device address.

2. The access code prefixing each transmitting packet derived from the

master's device address.

3. The timing of the slot determined by the master's clock.

A slave needs to synchronize to the channel for receiving a packet

successfully. A slave turns on its receiver for 20ps, on the calculated

frequency, at the right timing (slot beginning), waiting for the access code.

Only if all the 3 elements (the timing, the frequency and the access code)

match, can a packet be received for further processing[6].

In the active mode, the Bluetooth device clock has an accuracy of
+20ppm (parts per million), which implies that a slave device should

synchronize to the channel at least every 400 slots or 250ms. If for some

reasons, a device has lost contact with the master for more than 400 slots, a

different synchronization process needs to be used. The synchronization
windows need to be enlarged to offset maximum possible drift.一

し
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There are two types of Bluetooth physical links: Asynchronous

Connection-oriented Link (ACL) and Synchronous Connection-Oriented

(SCO) link. Regularly spaced slots may be reserved for SCO links to fulfill
tight QoS requirement, especially for voice communication. The rest slots can

be used to carry ACL traffic and channel access is controlled by the master

using a polling scheme. A slave in a ACL link is allowed to send only if it is
addressed successfully in the previous master-to-slave slot.

An adapted Frequency Hopping (AFH) scheme handles better

coexistence issue with 802.1 I networks by instructing the devices to skip over

noisy channels and improve the performance.

Basic Unit of Bluetooth Network
The basic unit of Bluetooth network is a piconet which consists of a

master and up to 7 active slaves. This constraint is imposed by the fact that

the Logical Transport Address (LT ADDR) in a baseband packet is only 3 bits

to identify 7 devices (LT ADDR 0 is used for broadcast purpose) totally. A
piconet has a star like topology (Figure 2)[4,5].

Fig. -2: A piconet

Bluetooth for Sensor Network
In our proposal, the bridging function is implemented using the Sniff

mode. Because the duty cycle of a device is very small, it has plenty of time

to participate in another piconet without having much effects. The bridge

scheduling algorithm is implemented at the LMP layer because piconet switch

and bridge scheduling need to have access to the device internal state and the

exact timing control. However, message forwarding function is handled at a

much higher layer, and each bridge acts as a router[9,10].
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To make a large scatternet to be glued by numerous bridge nodes and
make it easily manageable, we specifu the following constraints on the
network topology and the node's duty cycle.

1. A bridge node is a S/S bridge. That is, it serves as a slave in every
piconet it participates in.

2. A bridge node is allowed to participate in at most 2 piconets.

3. A bridge node has a duty cycle at most 25o at each piconet it is
participating.

lt is well-known that a transceiver consumes significantly large amount
of energy just for being active. There is no significant difference whether it is
transmitting, receiving or being idle. However, the power consumption is 3
orders lower when it is turned off or goes in deep sleep. When calculating
energy consumption, we do not differentiate between the state of the

transceiver either as transmitter, receiver, or being idle. In our simulation
work, we record the total time when the radio is active (Tactive) and the

number of times the radio is turned on (Nwarm-up), since for turning on each

time, a warm up period (Twarm-up) is needed and the energy is consumed.

The warm up period is set to 200 psec. We did not simulate the clock drift
explicitly. However, for the slave, whenever it wakes up at the RP slot, an

average of (500/1000000)Tsniff is added to the active time, so as to
compensate for the channel synchronization time. The devices we simulated
behave close to the current specification. If the beacon packet is used, the

master will have slightly increased energy consumption, up to 4/Tsniff . As
for a slave, the effect is minimum because when the beacon packet is used, a

slave is going to spend one or two slots for receiving the beacon. While the

beacon packet is not used, it has to sniff at every master to slave slot so as to
decode the header and see if the packet is addressed to itself. One may offset
the other. From these considerations, the average duty cycle (d) of a device

over a period of t is set to:

d: (Tactive * Twarm-up x Nwarm-up) /t ......(l)

The scatternet is assumed to have been formed by some scatternet

formation algorithm. A static routing for each pair of source and sink is
generated in a breadth first search manner. This generates a shortest path for
each flow, however it may not be optimized in terms of load balancing. We

feel that this is acceptable since the data rate is supposed to be very low for a
し
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typical sensor network application. The radio channel is assumed to be error

free. However, if both ends of a link do not have any thing to send, the link is
immediately put into the sleep mode[8,9].

Topology
An area of 50x40 m2 which is divided into 80 small cells (Figure 3).

The radio range is assumed to be I 1.2 meters and each cell has the area of
5r5 m2 so that the nodes in adjacent cells are within the radio range of each

other. This enables every node to potentially become a bridge. Each cell has 6

nodes which constitute a piconet. Each piconet also gets one node from its left
and one from its above neighbor cells, respectively, as bridges. Most piconets

have 4 bridges to connect the 4 neighboring piconets, resulting in a mesh

structured scatternet. In total, there are 80 piconets with 480 nodes. There are

ten unicast flows from one side of the area to the other and each flow takes l7
to 35 hops (2 hops for traveling through each cell). The sources and sinks are

randomly generated in each run. Large packets can be generated at the

sources to simulate burst, because it may be segmented into a group of small
baseband packets.

Fig. -3: Mesh structured scatternet with 480 nodes.

Packet delivery Ratio
Bluetooth baseband employs a robust ARQ scheme to ensure packet

delivery at the link layer. The packet loss are due to the buffer overflow at the
intermediate master and bridge nodes. If the data rate is low, the packet
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delivery ratio is almost 100%. However, if the network is congested,

significant packet loss may be observedfS].

Delay Vs. Superframe Size

If the network is not congested, the message delay is predictable. For a

message to pass through a piconet or a bridge, a pass of superframe is needed;

therefore the average delay per hop is expected to be close to half of the

superframe. Again, if the network is congested, the queuing will increase the

delay. [n case of medium and light loads, the observed per hop delay is very

close to the theoretical expectation which is half of the superframef8,10].

Energy Consumption
Energy consumption in terms of ratio of active time over total

measured time for different type of nodes (masters, bridges, and slaves),

different superframe size and traffic loads. If the traffic is very light, the duty

cycle is close to I I 1000, provided the superframe is large enough[10].

Delay Yersus Energy Consumption
One of the very nice properties of Bluetooth system is that the delay is

bounded if the load is not very high. If a delay of 2.5 - 5 seconds per hop is

tolerable (as anticipated for a lot of sensor applications), the superframe of
8192 (5.12 seconds) - 16384 (10.24 seconds) provides a good trade off. It
should also be noted that heavy loaded is relative as per baseband packet type

used and allowed RW size. If most packets are larger than 27 bytes, a multi-

slot packet is more efficient for increased network capacity. Also,

Rendezvous Window (RW) can be set to a larger value and can be made

adaptive as per the traffic loads without having much adverse effect on the

energy consumption of the networks. If no useful packets are exchanged, the

nodes can go to sleep, even earlier than the RW ends [10].

As the one of the first extensive research on building large scale

networks using a frequency hopping system, this proposal demonstrates that:

l. frequency hopping technology is a vital choice for large scale PAN

technology, as the network can be operated efficiently and it avoids

many problems in multi-hop system.

U
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2. Bluetooth wireless technology is an inexpensive, short-range radio

technology that eliminates the need for proprietary cabling between

devises.

3. There are three power saving modes for idle devises. these modes are:

Park, Hold, and Sniff.
4. Piconets can be interconnected into larger multiple-Piconet

environment known as a Scatternet.

5. Scatternet communications tackes place between the Piconet masters.

REFERENCES
l. D. Agrawal and Q. Zeng, lntroduction to Wireless and Mobile Systems, 'i

2"d ed. Brooks/Cole Pulishing, (2006).

2. C. Cordeiro and D. Agrawal, Ad Hoc & Sensor Networks, Theory and

Applications. World Scientific, (2006).

3. J. Haartsen, "Bluetooth: a new radio interface providing ubiquitous
connectivity," in IEEE VTC, 107-l I l(2000).

4- Bluetooth SIG, Specification of the Bluetooth System - Version 2.0 +
EDR, Nov. (2004)

5. IEEE Std 802.15.4, Wireless medium access control (MAC) and

physical layer (PHY) specifications for low-rate wireless personal area

networks (LR-WPANs),(2003 ).
6. IEEE P1451.5 Project. [Online]. Available:

http ://grouper. ieee. org/groups/ 1 45 I /54 .

7 " C. Evans-Pughe, "Bzzzz zzz lzigbee wireless standard]," IEE Review,
49(3), March (2003).

8. M. Leopold, M. B. Dydensborg, and P. Bonnet, "Bluetooth and sensor

networks: a reality check," in Proceedings of the first international
conference on Embedded networked sensor systems. ACM Press, (2003).

9. R. Zheng, J. C. Hou, and L. Sha, "Asynchronous wakeup for ad hoc
networks," in Proceedings of the 4th ACM international symposium on
Mobile ad hoc networking & computing. ACM Press, 35-45(2003).

10. X. Yang and N. Vaidya, "A wakeup scheme for sensor networks:
Achieving balance between energy saving and end-to-end delay," in lOth
IEEE Real-Time and Embedded Technology and Applications
Symposium (RTAS 2004), May (2004). a

430



Al-Mustansiriyah J. Sci Vol.22,No.5,2011

Computer Vision Based on Statistical Analysis for the

Captured Images Using Different Camera Apertures

Anwar Hassan Mahdy, Muna Abul Hussain Radhi and Basher Khalid Mustafa

Computer Science Department, College of Science, Al Mustansiryha University

Received:14/04/2011

も 喝 (“炒」 |ムJし 贔 し)
出」。押 |ヽ3■P国1亀り|

り 」|」 凸L国1上国 ■1、⌒ソ|

Accepted :2910512011

i,.atitt
i-.,Llr d)l*\r- 611 6us-o JJ"-ll 6:-n ctj

AJ^c ,ss l+ i^<+ d)\-lJl "rA .(.l1-ll di)-l,-)

U,-3L-sll ,-Jr .l-o3 )1-, djy-lJl "rA a-!J li*.r"'

ン

い K横 り出 Ъ鳥Lミ 轟 Ч り 出 1■‖Jメ |い ヒ 動 ゃ 1`ム」 |

'lulll cjJ .llilb cgJl+Jl -iF)b Jr,-ll ,ra ;r;, Il 4'61,'--Yl u,-:l-:ijl Jl .aiXi-

岬 IJご 国 |もユ 1.ム LmムJ〃 」 8,Lソ |■理 (,嘔ル ,卜」 し ,い」りも)J

;oL;)1 6r.j, ;1ii e g:ri (":Elt) 6r=lb U,ibll a+-t-.,.1.6J#l o1=;L:-J .+ 4JlJl

.];1^1SJl a^ii J"l"s -uii:
ABSTRACT

Image qualities limited by several parameters internal (optical

systems parameters), and external (environment parameters). These

parameters are very important for computer vision and image analysis.

Therefore an attempt has been made to study these parameters based on

computing the statistical properties of the edge points of captured images.

Where we are studied the characteristics of the images that captured under

different lightness conditions and used different camera apertures. The

statistical properties of image edge points (mean p, standard deviation o,

and contrast ct) of the RGB-color bands and L-component computed for all

the captured images. The results show that the high statistical variations in

image quality in homogeneity and sharpness (contrast) when changing the

lightness and camera aperture diameter.

INTRODUCTION
A computer vision system processes images acquired from an

electronic camera, which is like the human vision system where the brain

processes images derived from the eyes. Computer vision is a rich and

rewarding topic for study and research for electronic engineers, computer
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scientists and many others. Increasingly, it has a commercial future.

Computer vision, the art of processing images stored within a computer,

has seen a considerable amount of research by highly qualified people and

the volume of research would appear to have increased in recent years.

That means a lot of new techniques have been developed, and many of the

more recent approaches have yet to migrate to textbooks. The technology

itself continues to advance. This means that there is new hardware, new
programming languages and new programming environments. In particular
for computer vision, the advance of technology means that computing
power and memory are now relatively cheap. The deformity which attacks

the image often affects the information's data existing in it and weakness

its sharpness and reduces its contrast, then it cause interface between the

details for the different regions, so lessen image clarity(l). Many former
studies concerned with the luminance and contrast effect on the image
quality:

o Eli Peli et.al (2) conducted a study on 1996 for contrast

enhancement through the changes in luminance intensity and spatial

frequency. The study adopted contrast sensing over the threshold by
using contrast analogy.

o William B. et.al (3) suggested on 2003 an algorithm to enhance

image in night scenes by a technique of making the images taken in
the duy light as if they were taken in night images through
decreasing the contrast and brightness for all of the image, adding a

distortion to the image and present the night image characterized
with high noise, loss in optical acuity along with distortion size

taking place in it.

Computer Interfaces
The basic computer interface needs to convert an analogue signal from a

camera into a set of digital numbers. The interface system is called a

framegrabber since it grabs frames of data from a video sequence, and is
illustrated in Figure l. Note that intelligent cameras which provide digital
information do not need this particular interface, just one which allows
storage of their data. However, a conventional camera signal is continuous

432

ベ



Al-Mustansiriyah J. Sci Yo1.22,, No.5,2011

and is transformed into digital (discrete) format using an Analogue to
Digital (ADC) converter (l).

Fig. -1: A computer interface-the framegrabber (1)

The (computer) images comprise a set of points or picture elements

(usually concatenated Io pixels) stored as an aruay of numbers in a

computer. Given the progress in computer technology, computer vision

hardware is now relatively inexpensive; a basic computer vision system

requires a camera, a camera interface and a computer. These days, some

personal computers offer the capability for a basic vision system, by

including a camera and its interface within the system (4).

Cameras
A camera is the basic sensing element. In simple terms, most

cameras rely on the property of light to cause hole/electron pairs (the

charge carriers in electronics) in a conducting material. When a potential is

applied (to attract the charge carriers), this charge can be sensed as current.

By Ohm's law, the voltage across a resistance is proportional to the current

through it, so the current can be turned into a voltage by passing it through

a resistor. The number of hole/electron pairs is proportional to the amount

of incident light. Accordingly, greater charge (and hence greater voltage

and current) is caused by an increase in brightness. In this manner cameras

can provide as output, a voltage which is proportional to the brightness of
the points imaged by the camera. Cameras are usually arranged to supply

video according to a specified standard. Most image processing and

computer vision techniques are implemented in computer software. Often,

only the simplest techniques migrate to hardware; though coding

techniques to maximize efficiency in image transmission are of sufficient
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commercial interest that they have warranted extensive, and very

sophisticated, hardware development(5).

Sobel Edge Detection Operator
Edge detection is one of the fundamental operations in image

processing. Detecting edges is a basic operation in image processing. The

edges of items in an image hold much of the information in the image. The

edges tell us where items are, their size, shape, and something about their
texture (2).

An edge is where the gray level of the image moves from an area of
low values to high values or vice versa. The edge itself is at the center of
this transition. The detected edge gives a bright spot at the edge and dark

areas everywhere else. Convolution of the image with masks is the most

often used technique of doing this. The idea is to take a 3 x 3 array of
numbers and multiply it point by point with a 3 x 3 section of the image,

then sum the products and place the result in the center point of the image

(1,2).
There are many edge detection techniques; in this work Sobel

Operator will be used with different thresholds, where Sobel edge detection

operator consists of two masks to determine the edge in vector form. The

Sobel operator was the most popular edge detection operator. It proved

popular because it gave a better performance than other edge detection

operators. The coefficients of smoothing within the Sobel operator, Figure
2, are those for a window size of 3"3 (l).

1

?

1 -1

0 0

-1 -2 -1

raノ ″コι〃 rbリ ツ2ι〃

Fig. -2 : Templates for Sobel operator
Edge values above a threshold value were set to 255 and all others

were set to zero. This gives a clear picture of edges and no edges (3).

Algorithm (1):Sobel Edge Detection Algorithm (6)

Input: the input of the algorithm is a color image lmg(i,j) RGB of sized

(rxc) with color pixel values between 0 and 255.
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Output:the output of the algorithm is an edge image θI“g(ij)Of SiZed

(r× C)With pixel values either O or 255。

Step l:two square windows each of size(3× 3)as in flgure 2 are used to

scan across the entire ilnage, the flrst fronl left to right and the

second from top to bottom.In each scan the fllter output associated

with center ofthe window is denoted as y(whiCh is representing the

output ofthe algorithm)。

Step 23 CalCulates the weighted inputs sunll,surn2 aS f01low:―

S"“ノ=ΣたlΣ ;二1喝 (り)*fmθ C′ブ)
Sν

“
2=ΣたlΣ;=1%(り)*rmθ∈′ブ)

where」物 gij)denOte the input image,and予 牲 (j′ プ),″ ち(j′ ノ)aS ShOWn in

figure 2.

Step 3: sutlt 1 :abs (sum ) /4
su//t2:abs (sum) /4

Step 4: Evaluate the value of y:

y:max (sum1, sum2)

Step 5: The output y (which represents edge point in the output edge image

elmg (ij)), can be

condition:-
I.f y> th then y: 255

else y:0

determined using the following

Where (th) is represent the threshold value, and different values of
threshold were be used.

(th: 30 ,70, 130 ,170 ,210).
Step 6: End.

Statistical Digital Image Properties

There are several image properties can be calculated from image

data, the most imported properties (mean p, standard deviation o, and

contrast ct) of the image or image regions (7).

The Mean (p)
Image mean brightness is known as the mean brightness for the

image elements and it determined from the following relationship (8):-

p-*ZZf(x,v)
… … … … … … (1)

Where M and N denotes the high and the width of the image, the

multiplication of them equals the number of image elements.
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The Standard Deviation (o)
The standard deviation represent the mean of variations of the

element values with respect to its mean and it determined from the

following relationship (9):-

σ=イπIFΣI(χ′y)ε JИ〃〔′(χ′y)‐
―μ)2 (2)

The Image Contrast (ct)

Contrast is the relation between the object brightness and

background brightness, and it determined from the following relationship: -
ct, - o" /1t". Where p" and oe represent the mean and standard deviation

of the image edge points respectively (10).

Algorithm (2): Evaluatiotrs Fe, 6e, cte Algorithm:
Input: The input of the algorithm is the color image I*g( ij ) and edge

image elmg (ij) after applying sobel operator , where the values of
Img are between 0 and 255,otherwise the values of edge image elmg
are either 0 or 255.

Output: The outputs of the algorithm are p, the mean of edge image

values, std, the standard deviation of values, and ct" the contrast of
edge image values.

Step 1: calculate pe,oe,ct as follow:-
If elmg (ij) :255 then

ne: ne*l
se: se+Img (ij)
sse : sse+Img(ij)^2

end if
Lte = s"fne

Fse = SSrfne

std" -
ct" = stdrf 1t"

Step 2: end.

Where ne -- number of edge points.

se : summation for edge image values (Img(ij)).
sse : summation for square edge image values (Img(ij)^2).

~μ
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lte : mean of edge image values.

Fse : mean of square edge image values.

stdr: standard deviation of values.

ctr: contrast of edge image values.

RESULTS AND DISCUSSION
The captured images under different lightness conditions (low

lightness using one lamp Ll, medium lightness using two lamps L2 and

high lightness using three lamps L3), and varying camera aperture diameter

(D : 23.3 mm) by (D + AD), where AD changed from -2 mm to 2mm,

where AD represent the variations in camera aperture diameter D, when

using fixed distance between the camera and the object (d:lm). The

resulted images shown in Figure 3, from this Figure can be noted the

decreasing of AD make the images of low lightness i.e. that look alike dark

image these for all lightness conditions (Ll ,L2,and L3). Also, can be

estimate that the increasing of lightness (from Ll to L3) gives bright

images. The characteristics of these images which were studied are mean

and contrast of the edge image points, as a function of Sobel operator

threshold values (Th:30, 70, 130, 170,210) by applying algorithm(1) and

algorithm(2).
From Figure 4, it can be observed that the relation between mean pe

of RGBL image edge with the Sobel operator threshold (th) always

constant except for the case of using AD: -2, where the relation gives

increasing i. tr . with increasing (th) for low lightness L1, while for medium

and high lightness (L2 and L3 respectively), the relation approximately

constant. For the low lightness get low separation between the mean of
RGBL-curve for all AD's, i.e. the image edge look alike gray.In figure 4,

also can be note that RGBL- image edge means are stationary for long

range of Sobel operator thresholds, the B-band has a high stationary in

mean values, because RGB-color in these images are approximately equal

(three balloons red, green and blue), these three balloons with a white

background, where the white background has equal contribution of RGB-

color.
Image edge contrast for different lightness and AD's, also shown in

Figure 4, where can be noted that for all AD's the contrast ct" for RGBL-

image edge points decreases with increases (th), for Ll, L2 and L3. The

statistical contrast for the all images is approximately in the same range

437

υ



Computer Vision Based on Statistical Analysis for the Captured Images Using
Different Camera Apertures

Anwar, Muna and Basher

values. For low AD, the contrast ct. for RGBL-image edge points has low
separation at low lightness L1, while forL2 and L3 for all AD's get high
contrast separations for the RGB-bands and L-band. There are decreasing

in edge image point contrast (statistical contrast) with increasing Sobel

operator threshold values, because the images have high homogenously in
the regions around the edges, there are no large contrast among the

different color image regions. Also can be note that the contrast is

stationary and constant in a large region of Sobel thresholds. The contrast

of B-band higher than that of R-band and G-band, this due to the

contribution of the B-band in the color image model, where the B-band has

the lowest contribution in the color image model, so the effect of noise

appear in B-band higher than that of RG-bands, this noise play important
role in increasing the contrast in B-band (false contrast).

Fig.-3 : The captured images under different lightness and
aperture lens of the camera from AD : -2mm to AD :2mm

a) Low Lightness (11)

b) Medium Lightness (12)

c) High Lightness (13)

varying the
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Fig. -4:Image edge mean and contrast as functions of Sobel operator

thresholds

From the results can be conclude that

1. The captured image under different lightness and using different AD,

gives constant mean for image edge points with along range of Sobel

operator thresholds.

2. For low lightness the separations among the p. values of RGBL are

low, this make the images look alike gray image.

3. The contrast of image edge points decreases with increases Sobel

threshold.

4. The contrast (false contrast) of B-band higher than the other RG-

bands, where the noise in B-band is so high.
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ABSTRACT
Become a process of protecting intellectual property rights for

multiinedia flles take a great deal of attention of researchers. And made the

interest of research on the style in which to maintain the watemark

generating digitalilnages and rneet the chanenges that can be exposed.

ィヽlost conllnon examples of the watellllark is the presence of certain

pattems in digital flles that can be seen only when you highlight and logos in

the background document of the printed text. Techniques watellllarks to

prevent counterfeiting and unauthorized repetition ofrnaterial.

This paper proposes a rneans of protecting copyright color JPG irnages

in the settlement ofthe situationo The proposed scheme encodes the layers of

the image jpg watellllark before integration and the promotion oftolerance in

order to ilnprove the attacks. This differs from traditional systems and

wate111larks on the supply ofwater directly to include images host。
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The proposed uses layers of secrecy with the functionality of the host

image by wavelet transform to separate image layers to produce extracts.

Testing, programming and testing of the proposed research was carried out

through the package code and Matlab2008 and results that have been

addressed in the steadfastness of the end of the research proposed the idea in

front of a lot of threats.

INTRODUCTION:
Digital watermark as physical material things, but that technology is

used fbr water content rather than material things. In digital signal energy

saving water gradually embedded in another signal. Called the signal energy-

saving water and imagine some metadata such as security or information

about rights to the main signal. Signal Coverage is generally a static image,

audio, video sequence or text in the document in digital fonn. Classification

techniques can turn the digital information system and water can be

summarized as in Fig. ( I ) and Fig. (2), respectively [.2].
Watermark is a technique for digital intellectual property protection of

digital information. Signature, called a watermark embedded in the form of
the host. When piracy happens, the author may not extract the watermark to
prove ownership. Generally speaking, a good watermarking scheme should be

robust enough to resist attacks; meanwhile, it should be imperceptibility so

that human eyes cannot distinguish the difference between the watermarked

image and the host image. In other words, the watermark embedded in the

host image cannot be removed easily and destroy the host image quality too

much [3].
A watermark can be embedded in either the spatial domain or the

frequency domain. Generally speaking, a watermark embedded in the

frequency domain is more robust than that in the spatial domain [4].
Several researchers have proposed various watermarking schemes in the

frequency domain. The researcher in [5] transformed a host image to the

YCbClr color space, and then the watermark to the frequency domain using

discrete cosine transform (DCT). Next, the luminance Y was transformed to
the frequency domain using the discrete wavelet transform (DWT). Then, the

transformed watermark was embedded in the frequency coefficients of the

luminance. The Researcher in 16l transformed a host image to the DCT
domain, and then embedded a randomly scattered watermark into the
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transformed domain. Nonetheless, one problem with the scaling factors is that

they are adjusted manually, which is time-consuming, if not infeasible.

The structure of this paper can be described as follow: After the

introduction, the concepts and main topics of watermarking are introduced

also the proposed method backgrounds described in Section 2.The proposed

system explained in Section 3. Testing and experimental results for the

proposed method are shown in Section 4. Finally, the conclusions and

recommendations for the future works are explained in the last section.

CONCEPTS&RELATED BACKGROUND:
In this section the description ofwatemarking attacks will be illustrate,

which may be affect on the copyright ofthe tme color images,then researcher

will describe the proposed inethod related background.

ヘ

一
し

Fig. -1: Classification of Information hiding techniques [1].

Cqrnrrnunication
Chann*l

Fig. -2: Digital Watermarking System [2].
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WATERMARKING ATTACKS: [7]

First of all, have to distinguish two purposes for an attack against a

wateffnark image:

Hostile or malicious attacks, which are an attempt to weaken, remove or alter

the watermark, and

Coincidental attacks, which can occur during common image processing and

are not aimed at tampering with the watermark.

Lossy image compression is considered the most common form of attack a

watermarking scheme has to with stand. The harsh term "attack" can be easily
justified: an efficient image compression has to suppress or discard

perceptually irrelevant information the invisible watermark. A wide range of
attacks has been described in the literature [8]. The following four large

categories of attacks can be invoked to penetrate a watermarking system:

a) Removal attacks b) Geometrical attacks

c) Cryptographic attacks d) Protocol attacks

Removol (simple) ottocks attempt to separate and remove the watermark.

lf somebody tries to remove the watermark from the data, this is called a
removal attack. The goal is to add distortion to the host image in order to
render the watermark undetectable or unreadable [91. The attack is successful

if the watermark cannot be detected anymore, but the image is still intelligible
and can be used for a particular determined purpose. Many such attack

operations have been proposed:Lossy image compression (JPEG, JPEG

2000), Addition of Gaussian noise, Denoising, Filtering, Median filtering and

blurring, and Signal enhancement [10].
Geometrical attacks, these attacks are not aimed at removing the

watermark, but try to either destroy it or disable its detection. They attempt to
break the correlation detection between the extracted and the original
watermark sequence, where the image is subjected to translation, rotation,
scaling and/or cropping. This can be accomplished by "shuffing" the pixels.
The values of corresponding pixels in the attacked and the original image are

the same. However, their location has changed.

Cryptogrophic uttscks aim at cracking the security methods in
watermarking schemes and thus finding a way to remove the embedded
watermark information or to embed misleading watermarks. One such

technique is brute-force search for the embedded secret information.
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Protocol uttucks neither aim at destroying the embedded information nor

at disabling the detection of the embedded information (deactivation of the

watermark). Rather, they take advantage of semantic deficits of the

watermark's implementation. The protocol attacks aim at attracting the

concept of the watermarking application. The first protocol attack was

proposed by Craveret in [11].

SUGGESTED METHOD RELATED BACKGROUND: [12]

The techniques that have been used by the proposed method described

briefly in this section, including the color image sampling, the discrete

wavelet transform, the Torus-automorphism transform, and the secret sharing

scheme.

A) Color Image SomPling

The proposed scheme uses the traditional 4:l:l sampling for color

images. The original RGB image is converted to the YCbCr color space

before sampling. The Y component represents the luminance while the Cb

and Cr components represent the chrominance. Fig. 3 show graphically the

structure of the 4:l:l sampling. Only two lines and four pixels per line are

shown in the figure.
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Fig. -3: The structure of the 4:1:1 sampling [12]'

D Discrete ll/avelet Trunsform

The discrete wavelet transform (DWT) is identical to a hierarchical

system and each sub-band of the system represents a section of the frequency

domain of an image. The basic idea of the DWT for an image is that an image

is first decomposed into four sub-bands LLL, LH1, HLl, and HHI' The LLI

sub-band can be further decomposed until there is only one coefficient in the

LL sub-band. Fig. 4 shows the image "Lenna" and the result after the two

level DWT decomposition.
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Fig. -4: Two-level DWT decomposition tl2l.

c) Torus-u utomorpltism tronsform
A two-dimensional Torus-automorphism is considered to be a spatial

transformation of planar regions Il3, l4l.lt is used to scramble the content of
the image, resulting in a chaotic mixing image.

D Secret Sharing
The proposed idea applies (2, 2) secret layer [15, 16l to generate the

layered image for embedding. The secret layering scheme splits an image into
two different layers, which can later be used to restore the content of the
image by stacking them together. The size of the restored irnage is expanded
because each pixel is mapped into a block consisting of several sub pixels.
The effect is called pixel-expansion. Fig.5 shows an example of (2,2) secret
sharing scheme. Fig. 5 (a) is the original image. Fig. 5 (b) is the layer image
produced from the original one. Fig. 5 (c) is the restored image, which
contains the information that can be recognized visually with the human eyes.
Note, the restored image is four times larger than the original one and
contains noise because of pixel-expansion.

(a) (b) (c)
Fig. -5: An example of (2,2) secret layering schemel (a) the original

image; (b) the layer image; (c) The restored irnage
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THE PROPOSED IDEA:
The proposed Idea contains the following two main parts:

Y watermsrk embedding
Y wutermsrk extroction.

The details description algorithms of the embedding operation and the

extraction operation, respectively can be as follow:

WATERMARK EMBEDDING ALGORITHM:
The algorithm first generates the layer image and then embeds it to the

host image for copyright protection, which is described in detail as follows:

v Algorithm (1): Watermark Embedding Operation:
Input: The color host image H (N, 1f), a watermarkW (M" 14) and a secret

k.y.
Output: The watermarked host image.

Step0. Apply the 3-level DWT for the Host Image.

Stepl. Use Torus-automorphism and the secret k.y to scramble the

watermark W into W.

Step2. Extract the features as well as the feature type n and the average M
from the host.

Step3. For each block, generate the principal layer block (shared which is S
t' (r)).

Step4. Collect S(fr) to form the principal layer image Wp for embedding.

Step5. Calculate the JND value from the Y plane of the host image.

Step6. Embed the principal layer image depending on the shared computed

layer (this is the strong of the method).

Step7. Apply the three-level inverse DWT to obtain the watermarked image

(this by using Packet WT).

The watermarked image and the secret key are then saved for the

watermork extraction phase. The result for Embedding operation can be

illustrated as in Fig. 6 below:

;
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lnput lmage 2■●v● :OWr

Fig. -6: Suggested Watermark Embedding Operation.

WATERMARK EXTRACTION ALGORITHM:
The extraction algorithm extracts the embedded principal layer and

then reconstructs the watermark for copyright verification. The detailed

algorithm is listed as follows:

Algorithm (2): Watermark Extraction Operation:
Input: The suspect color image If(N x lf ) and the secret k"y for
unscrambling.

Output: The reconstructed watermark WR (M " M.
<><><<>ffi 3 3 : C : 3 : <><>€C#

Stepl. Apply the three-level DWT on the R and B planes of the suspect color
image ft.
Step2. Extract the embedded principal layer.

Step3. Extract the features as well as the feature type n and the average M.

Step4. For each block, generate the complement layer block.

Step5. Apply the XOR operation on each complement layer block and the

corresponding principal layer block to produce the scrambled watermark W.

Step6. Use Torus-automorphism and the secret k.y to unscramble the

watermark W.

Step7. Use correction as to obtain the corrected watermark.

Step8. Apply reduction to the corrected watermark to obtain the reconstructed

watermark WR.

The result for Extraction operation can be illustrated as in Fig. 7 below:
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Fig. -7: Suggested Watermark Extraction operation.

TESTING&EXPERIMENTAL RESULTS:
In order to evaluate the proposed digital watermark algorithnl,we flrst

took the"Lenna"common test image of Fig。 8(a)and prOduced the
watermarked version of Fig。 8(b)。
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Fig. -8: (a) before watermarking, and (b) after watermarking.

EXPERIMENT #1: UNIQUENESS OF WATERMARK
Fig. 9 shows the response of the watermark detector to 74 randomly

generated watermarks of which only one matches the watermark present in
Fig. 8 (b). The positive response due to the correct watermark is very much
stronger that the response to incorrect watermarks, suggesting that the
algorithm has very low false positives (and false negative) response rates.
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Fig.- 9: Watermark detector response.
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EXPERIMENT #2: IMAGE SCALING

The watermarked image was scaled to half its original size, Fig. 10(a).

In order to recover the watermark, the quarter-sized image was re-scaled to its

original dimensions, as shown in Fig. l0(b), in which it is clear that

considerable fine detail has been lost in the scaling process. This is to be

expected since subsambling of the image requires a low pass spatial filtering

operation.

The response of the watermark detector to the original watetmarked

image was 32.0 to Fig. 8(b), Which compare to a response of 13.4 for the

rescaled version of Fig. l0(b). While the detector response is down by over

5Oo , the response is still well above random chance level suggesting that the

watermark is robust to geometric distortion. Moreover, it should be noted that

75o/o of the original data is missing from scaled down image of Fig. l0(a).

Fig. -10: (a) 0.5 scaled In watermarked ) re-scaled Out

Lenna image.

EXPERIMENT #3: JPEG IMAGE CODING
For the "Lenna" common image JPEG encoding version shows that the

response of the watermark detector is 22.8, again suggesting that the

algorithm is robust to common encoding distortions. The response of the

watermark detector in this case still well above random.

BXPERIMENT #4: IMAGE CLTPPING
Fig. 11 (a) shows a clipped version of the watermarked image of

"Lenna" in Fig. 8(b) in which only the central quarter of the image remains.

In order to extract the watermark from this image, the missing portions of the

image were replaced with portions from the original un watermarked image,

as shown in Fig. 11 (b). In this case, the response of the watermark is 14.6.

Once again, this is well above random even though 75o/o of the data has been

removed
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Fig. -11: (a) Clipped, (b) Restored image depends on Portion of un

watermarked original image.

EXPERIMENT #5: ATTACK BY COLLUSION
In a similar experiment, researcher took five separately watermarked

images and averaged them in order to simulate a simple collusion attack. As

before, the test shows the response of the detector to 1000 randomly

generated watermarks, which include the five watermarks present in the

image. Once again, five spikes clearly indicate the presence of the five

watermarks and demonstrate that simple collusion based on averaging a few

images is ineffective.

A need for electronic watermarking is developing as electronic

distribution of copyright material becomes more prevalent. Previously, paper

outlined the necessary characteristics of such a watermark.

In this paper a details description of the proposed method was given.

Many looked at a range of applications and tried to place the various

techniques in historical context in order to elucidate the relationships between

them, and proposed. The proposed is a new watermarking idea for

watermarking of JPG color images. The proposed idea satisfies the

requirement of imperceptibility and robustness for a feasible watermarking

scheme.

The experimental results showed that the proposed scheme can resist

several attacks including clipping, scaling, and JPEG compression, etc.

Furthermore, the unique identification experiment also demonstrated that the

scheme is capable of extracting unique features from different images, which

is an important requirement for feature extraction.

In watermarking, security measures the ability to resist hostile attacks.

In steganography, there are three types of attacks: passive, active, and
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malicious. Most current waterrnarking methods are designed for the resist any

change which does not interfere with the Work in any way.
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ABSTRACT
Digital image can easily be tampered and destroyed by some people with
malice. Therefore, the protection of digital information transmitted on a

network has become an important research topic in recent years. The major
goal of image authentication is to detect the tampered regions to achieve the

authenticity and integrity. tn this paper one watermark bit will be embedded in
each DCT block by shifting a randomly selected coefficient to have a mapped

value, in a coefficient-binary-mapping function that is identical to the

watermark bit. The method was tested under different attacks and was found to
provide good detection performance while maintaining the quality of the

watermarked imao"

INTRODUCTION
Digital image watermarking has received increasing attention in the few

last years due to rapid growth in the internet traffic. It is gaining popularity due

its significance in content authentication and copyright protection for digital
multimedia data [ ]"

Watermarking applications include copyright protection, authentication,
embedded and hidden information. Firstly, watermarking systems that are

intended for copyright protection require a very high degree of robustness

while watermarking process for authentication belongs to the fragile class of
schemes. Slightest change in the image completely destroys the watermark.
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Finally waterrnarking for embedding information requires resistance against

moderate level of modification due to routine image processing such as

compression or cropping l2]. Two types of authentication exist: Exact

authentication and selective authentication. Exact authentication is
accomplished by fragile watermark, embedded signatures and erasable

watermarks. On the other hand, selective authentication is accomplished by

semi-fragile watermarks, embedding semi-fragile signatures t3]. For

traditional data authentication, the security requirement is to reject any

message that has been altered to the slightest degree which called exact

authentication. Some real applications need exact authentication and do not

accept any alteration in the image at all. Consider for example an image for

crime, changing any thing in the image such as a car number plate may be

caused suspecting a person other than the actual criminal. On the other hand,

some real applications do not need exact authentication they only need to

veriff some selective places in the work in order to be authenticated ll,2l.
Those needed selective authentication distinguish between malicious and non-

malicious attacks (i.e. it distinguishes between legal distortion such as digital

signal processing operation and illegal distortions such as changing a person in

image). Image authentication systems have applicability in: law, commerce,

defense, and journalism. Since digital images are easy to modiff, a secure

authentication is useful in showing that no tampering has occurred during

situations where the credibility of an image may be questioned [4,5].

The Discrete Cosine Transform (DCT)
The DCT is a very popular transform function used in signal processing.

It transforrns a signal from spatial domain to frequency domain. Due to good

performance, it has been used in JPEG standard for image compression. DCT

has been applied in many fields such as data compression, pattern recognition,

image processing, and so on. The DCT transform and its inverse manner can

be expressed as follows:

納=Ψ聾ニカ絲[ΨttΨ } (1)
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DCT transform was used by many researchers in watermark embedding:

Cox et al. [5] uses spread spectrum to embed watermark in the discrete cosine

transform (DCT) domain. To improve Cox's method, Lu et al. t6] uses

cocktail watermark to improve the robustness and used human visual system

(HVS) to maintain high fidelity of the watermarked image. Hsu et al. [7],[8]
embeds watermark bits by modiffing the polarity of DCT and discrete wavelet

transform (DWT) coefficients and uses a meaningful logo image as the

watermark. Huang et al. [9] embeds a watermark pattern by modifuing the DC

components.

Watermark Embedding Process

In this paper the watermark is embedded in three bands (red, green, and

blue). fhe embedding process is based on shifting the selected coefficient C.i,

to have a mapped value in the coefficient binary mapping function Q(c,,) eq.2,

that is identical to the watermark bit Wi .

Stepl: Load the image (O) to be watermarked.

Step2: Load the watermark (W) .

Step3: Segment the image into non-overlapping blocks ( Bi ) of size NxN
pixels, and apply forward DCT to each block (Bi) to produce

corresponding block (Ci) of DCT Coefficients.

Step4: A user key k is used to generate a random coefficient-selection
(lSkSN2), denotes the index of the coefficient to be watermarked in
block Ci.

Step5: let w1 be the watermark bit to be embedded in coefficient c,1 of block
(Ci). The watermarked coefficient c'r; is given by:

a csi if Q(c,1) : wi

I

c',i : I crl +l ifQ(c,;)lwi andc,; (0 ...(l)
II 

c,i - A if Q(c,1) I wi and c,i > 0
Where A is called the quantization parameter, and Q(.) is a coefficient

binary mapping function given by:

if (round (c) / A) is even

if (round (c) / A) is odd 
"'(2)

are embedded in the DCT blocks, the inverse

the watermarked image O'.
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Extraction
In the extraction process, the received, and possibly tampered with,

image O" is the first divided into B blocks each of size NxN .The DCT is

applied to each block B"; to produce a conesponding block C" ; of DCT

coefficient. The same user key fr (hidden in the image file header) that was

used at the transmitter is available also at the receiver and is used to generate

the same random coefficient-selection vector S: {Sr,...,Sa} . This vector is

used to locate the watermark coefficient c"si in each block C"1 .The extracted

watermark bit w", is obtains as follows : W"i=Q(C"s)。

The extracted watermark bit W";is compared to the original watermark bit W;.

If they are identical then the corresponding block B"i is authentic, otherwise it

is inauthentic (i.e. tampered with).

RESULT AND DISCUSSION
For testing the performance of this algorithm, the experiments are

simulated with the software MATLAB. We select bitmap color image of size

(256 x256) that represent the host image, and a binary image of size (128 x

128) represent the embedded watermark. An important parameter that needs

to be set is the block size N. Larger block sizes result in less degradation to the

quality of the watermarked image since less number of bit is embedded. On the

other hand, smaller block size provide better localization of tampering area. In

this paper, the block size is set to 2x2 (i.e N:2). Another major reason for

selecting this block size is that it simplifies the selection of the parameter A.

(a) (c)

Fig.-l: a) AI- Mustansria school represents the host image

b) King Hamorabi represents the watermark.
c) The watermarked image.
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To compute the value for A for best performance, the proposed

algorithm simulate for different values of A ranging from (l-8) on (50) images

and compute the PSNR for each value and image the results shown in the table

(l) and Fig. (2):

Table-l: PSNR valus for different images and A
△=1 △=2 △=3 △=4 △=5 △=6 △〓7 △■8

iⅢ●g01 51.017 51.099 50.506 45.339 43.976 40.742 35。760 30,756

lⅢage‐2 51.160 51.120 49.905 43.968 42.987 41.836 34.873 29.98

lⅢag●| 51.067 51.591 49.942 44.987 42.238 40.671 34.989 31.78

image 4 51.271 51.966 50.643 44.781 43.987 41.892 34.975 29.567

IⅢagol

(5-50)

(av)

51.109 51.602 49.567 44.845 43.276 40。767 34.867 29.954

Average 51.110 51.589 49.621 44.839 43.277 40.808 34.889 29.999

From table ( I ) it is clear that the best perforrnance is achieved when A:2. This
value used in all subsequent results.

A

Fig.-2: PSNR performance for various values of A

In order to evaluate the effect of the proposed method on the quality of
the watermarked image, the PSNR measure is calculate. Different approaches

exist for computing the PSNR of a color image. Because the human eye is
most sensitive to luma information, compute the PSNR for color images by
converting the image to a color space that separates the intensity (luma)
channel, such as YCbCr. The Y (luma), in YCbCr represents a weighted
average of R, G, and B. G is given the most weight, again because the human
eye perceives it most easily.

ご
０

ヽ

　

一

460

ヘ



Image Authentication based on DCT transform watermarking

Musaab

Ｙ

Ｃｂ

Ｃｒ

0.229

-0。 168

0.500

0.587  0。 114

-0。 331  0.500

-0。418 -

0.081

Ｒ

Ｇ

Ｂ

With this consideration, compute the PSNR the luma channel.

PSゝ 薔こ-1 0 1tD31,

Σ  Σ I‐′J― ■)E
r=0 ノ=0

ｎ。
　
　
、
一

， Ｖ
′
　
　
　
´ヽ
¨

ｎ‐

　

″ト

０
　
　

ヽ
一

・

一
一

Where (x,; ), (x"1; ), are

watermarked images and N x N is
the luma Y channel values of host and

the size of image respectively.

a)

b)

C)

d)

Extracted watermark from red band

Extracted watermark from blue band

Extracted watermark from green band

or (red, green, blue) to reduce noise if found

爾

一一一一蝙

(C)

Fig .-4: some type of intentional attacks:
a. Original image b. tampered image

c. distinguishes tampering area using proposed algorithm
d. recovered watermark
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持|

(d)

Fig.-S : some type of accidental attacks:
a. Original image and watermark.
b. Noisy image and recover watermark
c. Darken image and recover watermark.
d. Lightened image and recover watermark

A DCT based watermark methods for image authentication has been

developed. In this method a watermark in the form of a visually meaningful

binary pattern is embedded for the purpose of tamper detection. The method

embeds one watermark bit in each DCT block by shifting a randomly selected

coefficient-binary-mapping function that is identical to the watermark bit. tt
can be seen from the algorithm that the PSNR decreases as A is increased. This

is expected since a large A means that the watermarked coefficient are shifted
by a large amount from there original values. Note that when A is less than l,
no watermarking is achieved, hence the infinite PSNR. The method was tested

under different attacks and was found to provide good detection performance

while maintaining the quality of the watermarked image. Depending on the

type of attack, the method may provide exact authentication, selective

authentication, or localization.
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ABSTRACT
The size-separated number concentrations of aerosols ranging from 0.3

to 25 pm were observed by laser particle counter in two sites one in a

residential and commercial area with narrow Streets and heavy vehicular

traffic and with huge old Factories, and the other in a residential area with

lower traffic density and without Industries or commercial areas for the period

from 4lll to 2311212010 at a rate of 17 sample/day and34 sample/ hour of
total measured days. Daily variation of aerosol number concentrations in

urban area indic ate a high significant for fine particles at night/morning of day

and lowerly at afternoon while for coarse particles are decrease at night time

and increase at day time. The measured mean of aerosol number

concentration for six size channels (0.3,0.5, 1.0,5.0, 10.0 and 25.0 pm) was
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65378961, 23316310, 8242311, 604482, 105690 and 4912 particle/m3

respectively. The increase's ratio of aerosol number concentrations in urban

polluted environment was 71, 44, 56,93, 66 and 56 % up-norrnal for the six

size channels respectively.

INTRODUCTION
Particles in ambient air have size spanning from few nanometers to 100

pm []. These particles of various sizes are generated by different sources in

atmosphere and rapid process of recombination; nucleation, etc. take place in

atmosphere. There are two types of particles in atmosphere: (i) primary

aerosols, which are directly produced in atmosphere by wind-blown dust, soil

erosion, bubble bursts, volcano eruptions and human activities; (ii) secondary

aerosols, which are produced by nucleation of low volatile gases and are

mainly produced by industrial activities, forest fires and vehicular emission,

etc.12-41.

The particles of size > 1 pm called coarse or super micron particles are

mostly generated by dust resulting from excavation, blowing wind, etc. [5].
The particles >2.5 pm are generally remove by upper respiratory tract, called

respirable suspended particulate matter and are not much harmful to health

t6]. The suspended particles of size less than 1 pm are called fine or

submicron particles [7], they are fuither classified as accumulation mode (1-

0.1 pm) and fine particles of this range are dangerous as they penetrate in to

lungs and produce respiratory problems [8].
The Earth's climate is also influenced greatly by the physical and

chemical properties exhibited by atmospheric aerosols, which alter cloud

properties and the Earth's radiative balance [9-11].
Therefore, Particle number concentration in the troposphere is an

important parameter controlling the climate and health impacts of
atmospheric aerosols not only in the visibly affected mega-cities of the

developing world, but also at the relatively low concentrations found in the air

of the more developed world too [2, l3].
The objectives of this study are to determine the aerosol number

concentration in Al-Ramadi city for six sizes channels by leaser particles

counter and to identiff the influence of polluted urban environment on aerosol

number concentrations in this city.
■
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METHODS AND TECHNIQUES
Two sites were chosen for measuring aerosol number concentrations

both of them are located in Al-Anbar, Iraq. The first site was located in Al-
Ramadi City Metropolitan Area [n a residential and commercial area with

narrow Streets and heavy vehicular traffic from 7:00 am to 10:00 pm, so it was

expected to have healy vehicular emissions. The second site was a residential

area with lower traffic density and without Industrial or commercial areas

called Al-Doar city away 35 km from the first site.

The ground-based measurements are the most accurate and low-cost

tools for studying polluted urban environment effects, solne attempts to

distinguish the properties of urban aerosols were previously done [14].
In this study, Aerosol number concentrations ANC was accounted within

six size-ranges (0.3,0.5, 1.0,5.0, 10.0 and 25.0 pm) by laserparticle counter

(model: Climet CI-500) to the rate of flow (28.3 literl Minute) and to Highest

concentrations (1000000 particle/ft'1. T.-p.ratures in the accuracy (+ 0.4'C)
and relative humidity with accuracy (+ 2%) were also measured in the same

place and time of sampling and by using the same device [5].
The samples were recorded in 48 days during the period from 4lll to

2311212010 in Al-Ramadi city, at a rate of 17 sample/day and 34 sample/ hour

of total measured days also recorded samples in 3 days, two of them in
November and one in December for 24 hours in Al-Doar city. Sampling

process was at an altitude of lm above ground surface and for 0.01 m3 as a

sample size in the both sites.

The great efforts have been made to neutralize the effects of some

factors that are not in the objectives of this study, such as wind speed or

direction and the impacts in small scale, which may effect on the fact of ANC.
Also the samples have been neglected in a rainy and dusty days. In addition to

other processes, such as measurement of ANC, temperature and relative

humidity inside and outside the fitting room to make sure that similar internal

and external environment.

RESULTS AND DISCUSSION
Variation of ANC in Al-Ramadi city

The Daily behavior of Aerosol number concentrations are varied with
different size of particles. Fine particles of size less than 1.0 pm have

dissimilarity behavior from that of coarse particles of size greater than 2.5 pm

while that for respirable suspended particulate (2.5 pm > p < 1.0 pm) is
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oscillating inclined
particles, as shown

Table -1: Hourly
Ramadi city
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towards the dominant size-ranges of one of fine or coarse

in Table 1.

mean variation of aerosol number concentration in Al-

Time
(hour)

Aerosol number concentrations (particle/m3;

0.3 pm I o.s p- | t.o p* | s.o p- | to.o p- | zs.o prn

00 70803690.8 22889551 6326037 279187.9 37284.85 1506.475

01 70913483.7 25799028.1 9780126.3 279550.6 54822.88 1156.412
う
４
∩
） 73079267.4 25230226.9 8906412.3 237442.7 55154.03 1016.103

03 72952233.9 21543539 6083130.6 192509.6 40743.7 790。 1852

04 70048420 21477491 3417724.7 193862 54881.13 1135.217

05 69726500.6 17411875.6 3492773.5 189163.2 31413.03 1102.034

06 66315943.4 16473970.3 4057809.6 294578.7 46891.13 1733.833

07 64929754.9 18124980.9 5040503.5 321241.5 66416.69 2438.057

08 65776373.7 20907256.6 6970057.8 493281.7 96952.87 4813.308

09 66119693.7 20300151.7 6607492.4 578685.6 127717.2 4701.563

10 65330259,3 18777137.5 6068015.2 507640.4 114297.3 6080.889

62871150.2 21095717.9 7875699.7 669617.2 l14319。 2 7212.421

12 62633401.1 23577053.6 9840045.7 888137.1 149028.5 10470.89

13 58550106.5 19971458.7 8694783 844382.4 155705.4 12686.42

14 56776394.3 18942573.4 8145634.8 692548.4 168565。 8 9477.73

15 56202153.1 17039490.3 7083998.2 717683.9 142817.6 7819。 167

16 57070989.7 21089057.3 10133153 994911.3 187273.4 10564.39

17 59633109.4 30346654.8 14270594 1415341 207024.9 9058.833

18 63280238.2 33516831.1 14303004 1178958 166398.1 5959.541

19 66110705.5 34479387.8 13824623 1050848 172162.9 6018.919

20 66082944.9 30073620.2 10725955 826496.3 108346.6 3836.806

21 66515398.7 30088724 10489988 746542.6 119433.4 3744.868

22 67634772 26528240.8 8999945.4 574907.8 74221.44 2532.923

23 69738100.4 23907429.4 6677964.4 340061.1 44691.92 2036

Aerosol number concentrations for fine particles are increase at night and

morning of day while decreasing at the afternoon and reached in its highest value

for the three size channels (0.3, 0.5 and 1.0 pm) 73079267,34479387 and

14303004 particle/m3 respectively while reached in its lowest value 56202153,

16473970 and 3417724 particle/m3 respectively. Also the daily variation of
Aerosol number concentrations for coarse particles of size channels (5.0, 10.0

and 25.0pm) are decrease at night time reached 189163, 31413 and 790
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particle/m3 respectively, and increase at the day time reached 141 5341,207024

and 1 2656 particle/m3 respectively. therefor the mean ANC for all six channels is

65378961,23316310, 82423t1, 604482, 105690 and 4912 particlelm3, as shown

in Table 2.

Desert nature surrounding Al-Ramadi city and its dusty wind-blown cause

the up-normal ANC of coarse particles, as well as a little decrease in ANC of
fine particles by compared measured data with other measured data at Baghdad

u 61.

Table -2: aerosol number concentration (Max., Mean, Min.) for six size

channels in Al-Ramadi cify and it's increasing and decreasing at day time.

Particles

size

channels

Day time Aerosol number concentrations

ANC
Increasing time

ANC
Decreasing

time

Max. Mean Min.

P>0.3pm 19pm-1lam 12am-l8pm 73079267 65378961 56202153

P>0.5pm
lTpm-4am
ll am-l3pm

4 am- l0 am

14 pm- 16pm
34479387 23316310 16473970

P> l.0pm
16 pm -2 am

llam-13pm
3am-10am
14pm-15pm

14303004 8242311 3417724

P>5.0pm l0am-17pm l8pm-9am 1415341 604482 189163

P > 10.0 pm 9 am-21 pm 22 pm- 8 am 207024 105690 31413

P > 25.0 pm 8am-2lpm 22pm-7 am 12686 4912 790

Polluted urbon versus clear desert ANC.

The traffic jams areas ll7, 18], large commercial areas, factories and

power stations [13] inside cities cause air pollution and an increase in ANC. For

assessment that pollution was chosen unpolluted city to compare with polluted

city after measured aerosol number concentrations in the same field conditions.

As is evident in Figure (1) Aerosol number concentrations indicate a

significant increase for all size-ranges. That increase's ratio shown in table 3 was

71, 44, 56, 93, 66 and 56 % for the six size channels 0.3, 0.5, 1.0, 5.0, 10.0 and

25.0 pm respectively.
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Table-3: Increase's ratio of ANC in polluted urban environment for six

particle size channels
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The main objective of this study was to determine the aerosol number

concentration in Al-Ramadi city and to identiff the influence of polluted urban

environment on aerosol number concentrations. Aerosol number concentrations

was accounted within six size-ranges (0.3,0.5, 1.0,5.0, 10.0,25.0 pm) by laser

particle counter for 48 days during the period from 4ll1 to 2311212010 in Al-
Ramadi city and 3 days in Al-Doar city.

This study showed that in Al-Ramadi city:

1) Aerosol number concentrations for fine particles are increase at night and

early of day while decreasing at the afternoon while for coarse particles are

decrease at night time and increase at the day time.

2) The highest value of aerosol number concentration in for the six size

channels (0.3, 0.5, 1.0, 5.0, 10.0 and 25.0 pm) was 73079267,34479387,

14303004, 1415341, 207024 and 12686 particle/m3 respectively, and the

lowest value was 56202153, 16473970, 3417724, 189163, 31413 and 790

particle/m3 respectively.

3) The mean aerosol number concentration for the six channels was 65378961,

23316310, 8242311,604482, 105690 and 4912 particle/m3.

4) The increase's ratio of aerosol number concentrations in urban polluted

environment was 71, 44, 56, 93,66 and 56 % up-norrnal for the six size

channels respectively.
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ABSTRACT
This study involved 30 fernale albino rnice were divided into twO

groups,the flrst represent control group,involve 10 1nice, the second

involve 20 mice were ittected by a1loxan and them d市 ide into two sub

group the flrst given orally by alcohol extract of(3J′ ′α″20″ Zッ:α″Jθν″?

plant,the second were ittected by insulin drug.The ottect市 e aim from

this research is to study the plant extract effect(Cグ ル′たν7り &soluble
insulin were induced diabetic them by a1loxan monohydrated where dose

(5%w/v)With(150mg/kg)ofbOdy Weight,alcohol extract for Cinnamon
plant  have been given orany daily  With (200mg /kg )doSe Of body
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weight o insulin drug have been itteCted with(0。 02unit/mg/kg)dose Of

bodyweight.In all tests were conducted it have been demonstrated study

result existence signiflcant differences (p<0.05) was in all groups

compare with control group。 (C′′″α
“
ο
“
ν7722ァルηθノν″ showed have high

effect(lower b10od sugar)comparison with insulin group。
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CJ″″α″zο″νηZ and insulin group

Group Glucose mg/dl
(mean+se)

Control A163。20± 9。05

Treated with alloxan
A238。 80±25.09

Treated with of Cinnamomum
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3Odays after alloxan treatment
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Treated with insulin A153.13EL8◆07

Difference A,B are signiflcant(p<0.05)to compression rows
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ABSTRACT
This experirlllent was carried out in the green house of Biology

Department, Conage of science, AL― ⅣIustansiriyia University, during the

growing season of2009-2010,by using plastic pots with capacity of4000 gm

of soilo The effect of three levels of di― ammonium phosphate(0,150,300
Kg/ha。 )that Symb01ize as(PO,Pl,P2)reSpeCt市 ely,three levels of zinc sulfate

fertilizer(0,5,10 Kg/ha.)that Symb01ize as(ZnO,Znl,Zn2)reSpeCtiVely and

their interaction on elements content(N,P,K,and Ca)in r00t and shoot and

absorption and transport rate ofelement above according Willianl equation.

The experirnent designed according to RCBE)method with three
replicates br each treatment. Data showed that signiflcant effect of two

fertilizers mentioned above on content and absorption and transport rate of

studied elements.The interaction between two factors studied was signiflcant

and treatment(P2+Znl)WaS Superior to all other treatment,such as N content

in root from two harvests(5.45,9.44 mg/g dow。)reSpectively,in shoot(21.97,
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18.31=ZnXP 10.57=Zn 10.57=P 18.87=ZnXP 10.89=Zn 10.89=P LISD
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ABSTRACT
The findings presented in this thesis indicated that there were a

heterogeneous stimulation of different Pseudomonos oeruginosa serotypes for
mouse peritoneal immune cells. Polysaccharide extracted from different times.
Serotype 03 gave a clear increase in the percentages of Large Lymphocytes
dependent on dose and time of stimulation. This serotype stimulated Foam
cells starting at day one after stimulation. Serotype 06 was incapable of
stimulating Foam cells. However, it stimulated Mast cells .Serotype 09 was
similar to 06. On the other hand however , O 1 I serotype was highly efficient
in its stimulating to Large Lymphocytes and Foam cells , The stimulation was
dependent on dose and time. the percentages of large lymphocytes at 50 Mg/ml
(41.867+4.277) cornpared to the control (11.867+0.61l). Serotype O16 was
potent in stimulation Mast cells . In the first day , the percentages at 20 Mg/ml
and at 50 Mg/ml were (20.067+1.405) , (20.533+0757) respectively , compared
to the control (1.400+0.346) , While in the third day the percentages of Mast
cells at 50 Mg/ml Polysaccharide of this serotype was (23.267+1.102)
compared to the control (1.667+0.643). The findings were discussed based on
the available data concerning Pseudomonas aeruginosa s polysaccharide effect
on peritoneal exudates cells and the importance of this bacterial moiety in the
immune response and pathogenesis.

Latilt
,,Ie qt!^ 5!:h Pseudomonos aeruginosa L..,11-:. _.,/l 4i5!l +lS- -1E ,'Ue Li

{iiUX aiJi.- 4^- .,l*jr,G u^ r.,.!SJl +re u=li:-l .tgy5-Jt ,illt ,i_ril i;c.l:Jl l+}ill
..r.J.-rjl -,+i: OtS rii .a-ila- Gbtu_l aih;.- t-.1,;1 O!rr! dt+ll , i_rill Li=lr +.,L e: +,;Hjl

,+ l:L;cl Large Lymphocytes U*Sll LJti^lll q)rlJ ojuis: ; r- . t3 6)3 .J.-^ll

u lrls'il t+i Foam cell Lrertl l+)ill oJBisJ.J UFl^.J.Fl lra ;lSj s .',i,t!, i-!l
4jl Yl , Foam cells L;eJl l+)-ill jyi=:,+ 1,,.15 _.,:. 06 ,-.,._.2-all ols.''Ji=lx;Ell ,,all
4*tiJl l1lrl l::+ !ri-- CIS ii! 09 .i_rgll Li . Mast cells a+r+ll 

-|.1):X 
& ,=+ ,+

1-.,J Ol l -.,._2-all ;lS .tl- .=+ r, L;.jl l;)iX oj+i-i arc, ,r3 06 ,.U..' ll 6- XL3.3 6J*Sll

r['i Jr'^ & rJ , -g!rb a-!l .=Je l'';', L;.Jl !):lb 6J+Sll LJli.l]l l:)rx ,jJi=i ,J
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,/ _r, (0.34611.400) bLr"\! tu_.,ti. Jldl ,;' (0.757t20.533) , (1.405!20.067)

(1.102t23.267) egll ha qlS- +r. o. &/,.1p_rAL 50 4-!l j+=: & eJHl rrCl
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A- rLs cl^ l.r\ o ,''L* F: , LJ

"j iJ.or3.,,o.ll Serotype5 4.: ll 3l

"Jl Serotypes 1r'Lo.:l glrll : 1

札 6Jh. qit'Sll 3

WG unds CJdl 6

Wcl unds CJJ+I
9

W runds6s-#l
■
■
■
■

Wo rnds CJll 16

rx, -r^,+ et-trll'If':ff:
rl 6+till tlrb all"JJl .:t-,) dl
Jin + ,',(J',r Cages i-1^ cr

.,i!-X je-ll J \. Jl

dit+ lb cJCts4Jl -,;par

4-lrJl ;i Lrrr ,Jl JLJIJI _u*

L..'l_r a"+: 15 ;r^J, i12l e_=.;r _

sPJJI L"uJl J*as

.UiS.r drYJc ;,J-Xl .rri-ll JISVI L U

Jl ,+ ai-i^ll 6jt+-ll 4slll c.t-;E

,r^Jt _,,k+ &r J.LJI clll dr J. 1

fulJl LJiSi.;.a qlf-Jl q.lc s,a)ii-,
)monas aeruginosa tJfSi 4J^x al

+.,;+ i-L 18 ;r^l .gii-ll JISYI -t-_

FSJI JJtll 6.=.:,s+L:ll ,FJll &J

.(9) aiJt,-, ..- ILS-JI :

21,

諄 甲|ゝ め (

1し J口 |ィ■」11

い L。 1上 し鴫

1.6;.o ,, rtL Jl &,
''etl s:! 1

monas aeruginosal

2.8■ |ムぃ 1`り
。Autoclaveら ・ヽ́

―:亀 ,いり1几

Pseud(

^´ ´ひ」̀β 7ム

勁 ■|■り百ξ¢

L.r..:i*tt t& at+.

il oljrJl-l

;c. CrL*i-l

+r;"-i:-".J| ar-bll

r3!e:Yl (1) &r+Jl

: 1- cjsr+

ls ciUlr+rJl -2

j].cl ,-,\o.-',..,1

l.-,) ,,.6b,Jl -Fyll .r.
\-1i u,-Uii 

"+ 
O]rs:t

il _2r. J1 o.sr dr k"Je

AJI Ji.,.asi .i.

Jl -'J.:sl i
I i-=.-,;r ,ri Autoclave

,Jl J#.bsi t
iYl I u ar:.i..1

d.rLJlri .. '...-

dr J. 100 j gr;.-Jl

ga)ii-,! *

喝 許

ひヨ|ぃ ル 5

』 ≒ェ け.ゝ島 |

へ

・

枷 |

^

^

ど乏ン」|し 1`ハ Aキ | メallこⅢI



oil,Jl Ji.iX

e!r.rr yai
-:.r.l2s-,Jl qs 15 .,g$i *

ir & 2.5 : 5Yo -,5. -F &+ill &]-- ir & 0.5 a-{l.;l, '$< 'tl qrc i""sl J,ris i
6cfill crn3 c a:1^S ;9$6 ''!,Jl r.,-]FJl qu cl-rL- ir J. 0.5 J) -F!l 'rl.r',l.l,(\l t1;.1-=

.(10) ai5t,., .y.f$l sLr^ll 4. 6-29s-r c-roll ,-il+t^ll jl-6;,lrr"',L i-,i.rll

Plasma dJs. *
'6!l dr lJc dt-= crJl) %100 '"S" Ji+ AB .-:.- a). plasma cl:L- alrr''"'l I

.(es! tJrt +Jt
-: -1i.ill 

, Urt q"U"Jl tr.yill ,Jc .r..],ls-,:l +.rc -.,r$L -rtrt1 1
L 'r:tt r-r,ols-o rr. l>,

JtFill _1

,J--ill 6+b.o g^,oi r alF a:)3 cr ,'uS3i ae3-=^ JS , O],iill dJ. 4:*h- ''' " .:r.i
,',',i-r,&/alprrS*(1,5.10.20,50) -!s"l,ill .lu.-aslC .Control;-rl ,r...llic.r^; jTest

dL+Jl , i:i tl J:.b oir[:Jl sJJl &J=^lL . iii If rr-bS*ll +s o,. rJ*'i -l.,S- :l+ ie:-+- JS

"6,"1.= 
dr^ & r-=l-9g . ira\l cl-l: 6-)l I JJ a.cJ,^=- ,-'ii- 6 .-l^ | i,,, 6+.r+ agL- ,lrli',tr

O!il| g;.l+-,'.(JiJ.& I i.*, ''+$ ifl-,lrr'..'.1-r3 (rr"lFJl rilc q.p)ijrl ,J,t-) ,''l.rkl

.&\s e:: illJl
ijJi..Jl O!,riijl O" efu+Jl #1..*Jl .r,a. *

J.s,lj,r.',ii- i 6J+-r 6Jiil ilieJJsll alrl...Lr 6Jii 1-}S yr:'ir ai: ,o-i-*ll ii5lJl \' - i
.J..3 Cervical dislocation 4n,- 6-;irJl .''r,a b'-U AB -l:.- 6. plasma &I'- ir &
.l+Jl 

"l.ji i d!+ll , i-rill Ol,rs,-lg-r 4iLi-i ;a;,-l-.iJl iiilJl -,,s,ryl ,Ltt ;'t-+t Ut."^

e^=.r ,j+ ,J-i"t CJ3.lt ,!l c+i] i , CA+lt k# Jri3  i.,JFl+ Jiill & F AX ,rfi^ll

-.;rr-a.o J5lJl cFa Polypropylene tube i-,:.3sa & 4$"6-\ Jl.;3iI o+r+i i d*Jl J5lJl

.k+l' r,-lFJl +r. -.;;ri: i-!r rl5Jl l;)ill

JiiIJ ,rpdl dljlJl O" 4r+L..il e$.i.Jl J#arl *

"jr:S. 
j Methanol Jyn!! dni i ic,,*.,,',ii;.J"Bl ir d-ll Ji5lJl i-f,*i J^'i

.$+.-:X "JAb e+.:31 ,33t!r 5 6r^L %98
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2011`5。さ口l`22 1`｀ ハ11

20 ;r^l , ii:. Jl Giemsa stain air.-

4Uy C+,i,JXl .u, i-{,'i'll isL '''iiir

sis aeJ*u.J !Jli3^ o|,p $tB oE-rill

L-r..:i*tt e:to it+-

&l.-+ laj-A J;U+t! ai-':^ll d.!2lll '-ra!ra

Staining jars t+-:,tt '.'l' alrr*' ,! clli: ;'i$r

g1lr gljJ.^, i-.,J.'.i,Jl lsy i C+-tt ra ;r:!l ai,.-Jl

ぺ

ヽ

4J+l+!l Cllt &*i,.1 .f.

Giemsa stain li"S Ai+,a J#.hsi -l
aiJt l-u.-PhOsphate buffer .:ti-eiJl 3Jb cLJ-- -y.:sl -l Lrs aiJ- -'J^:sl i

.ii+-il , i.,i:.',! J+;.Yl J^rLb (11)

Slides Staining d!-iJl U,a3 -2

.6r:Dl air.:ll J]i

4ili 500 rl:,i 63 .jrJl Je-ll ,lrri "1-r "' -i i 't.-'t U-jU i!:'ll '''(J''

, Large lymphocytes 'u;i<\l drl-,rliJJl , Monocytes c;,il '-alrJrr Jl !)Jl '-'ii' ,

Small bl:. \l .iLJliJJl ,Large Granular Lymphocyte (LGL) a1;,SJt ','tlr'll cr1'r--e\iJJl

6Yr,Jl , Foam cells "+pjf l).ll , Mast cell4+Jl lrtill 'Lymphocytes
.NeutroPhiles

AiXll alFl dr eJill :,ll Jr,- .)-i +Jixl r,Jl "rrJl ,.,..'ill e]rAl*l i
..f$l li]rFjYl dlJS-r 6r'!-5Jl acr"+'ll

刈ゝ IJ工i許 LJ工い 典 社」 | JJ .g:lt llrr-s. 3 Lrll {a"i '''::J:'-' rl

.'rr'Jl

alrr',..|r ULI "l! k+-,r&: iLIJJ
tistical Analysis sjt.arll 'JiLljl ,

' q:i ll l+)l e-tsl r,ll AiEi &lsl i
.(12 ) Least Square Di (LSD) ,J,^-i r ANOVA tes ,Jr'!

dBr
iifilt ,-,,.-Llrll -rr.lIJl qrc u.ayii-,1

uJ"-hX qlf,Jl qrc ..,p)-3-l (2) it l-rrr\l -x-t:

.4i::i,.:t a+J.a^Jl r-r.3-/Jl g,o :,."cll qlfJl +.lc d:rl+ls :2-cJS5

ヘ

〔
　
ヽ

■/e羹典L■い■1キエ gj,aajl ,.dJ*all

330 3

420 6

400 9

285
500 16
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型 |夕t」|リムιtt PSθ″rra″θ
““
α′/JJ60加ωαり 甲

～
■」1甲り 凶|ご■ 功 L増 エ メ L

ぬ lゞυm

,lJ」J_

i tt,ハ An uメコ1出鋼 1中エメL=

い 1許 もいり|ム判剪 SerOtypes響し劇|に地り」|、 1卜」1匈工 _メLなも」|【・1ヽム.囁

ひ

“

メL♂恥功田い工ひム。Lこひ 〆‖A・・ “b´響ゝ |り軸ご岬|■副 ■日|

。こ岬||ゝ ♂03が」 1望メ |ごLcヵギ ご班
"eり
』銚 Jい

03:Lコ |とぃ |=
1ヽ・ヽ しい LdL d 03 Jし 」1望メ到 も トリ1狙い1山|ル 増工 _メLごL…

JJ JI● |」 ユ1品‖J工 |ゝ‐K壺 .メ興 |もL Ddlμ 轟 J工ゝムふさL6も 許
5t月 り (0・416± 1.533)ふ /F"愛 Ll c翼 LJ工 iに‐ 1壺 ♂ 16。し
20礼宅ナ、り (0.503± 2.733)」い/涸り|・メIL10乳・ メ、じ (o。 611±2.533)`゛ 二11どい/だりヽュメヽ L

興 いもLぃ (1.217± 3.80)」L/だりヽュメヽL501tナ、り(1.562±3.80)dい /バ♭ヽュメIL
■/江皮
"ヽ
L20_翼 日し L井ぃ L事り Jl、

⌒
ソ1瀕錮 |メ b`(0。 30負 1.467)

L.S.D。 (F test)Jい |ハミ1-10.008 J Probabihty神 lバ、ツIⅢ Ⅲ 菫 50t池

。(3) 羹ゝ こメ|ぴ 1ヽ⌒ソ|
LJェiⅢⅢ lひ JI`さい い i二 1ヽ ⅢJい |ェi山。|ろ1重 りヽ |も国 ||コ劇 I Li

ご
国 |もしし

`(0。
416± 10.533)び辱 」ぃも L(1.833± H。40)cttr聾が りL50為 り 当

りい I FIヽミ1…嘔 `こメ
|び却 亀 Ⅲ 色 J6oし りⅢ I山LJI劇IJェ 16。し 」1(3)あ撃 |ひ

。ご1-ソ I LoS.D。 (F test)
出Kl`ヒ■iデ 16。し 与副 いJ工iJjり国111… 1も国 |ゆ国ld区

。(3)」J■』♂ぴッ 区りしい 63り |

Ⅲ lこり 16共夕
～
コ |じた釧 J工む |メー しも |(3)あ郵 |♂ ♂国 1曳塵 i

Jヨ|と,`(0。346± 1.40)1井押いもL(1・ 00■ 3.533)ふ /e災がIL 50-ぃ
メヽ1バ YヽI(・=11]」e携り■ (10`20`50)も申 りし いMLり こメ1督|ほ ソヽ|
め 場颯,4“

“
6日lυLツ |ハミ・ ‐IJり |。非 0.021,0.038,0.045 JProbaЫ lity

もり|り」 bユ あ |`・JIこ理 が.=卜」1毎■ 蓼ヨ|～Jユ lk l‐ 芍 |どが (1)
。(3)あコ|♂ 区製■」ヽい ●し 酬」1出喝 `Foam cells

‐ ■ 1め 」1凸辱 り J工iJLご hゝろ|メ」 り ふ ご 国 |‐ K♂ □1脚 |め

毎 詢 (0.872±2.800)ふ /eレい L5t月り(0。231±2.133)出 /eレい Llい
50毎 詢 (0・ 611±4.133)ふ /F♭か L20を 用 (0。

529±3.00)出 /Fレい L10

。(0.416± 1.733)手中』ぃもL(1。 332± 4。667ぃ /.災がIL
24



2011`5。当」l`22 1`｀ ^ti L;-a::*lt egte +t+.

勢 ― ´ 区 しギ釧 ≒ 国 1凸LJ国 ユ1・ 」‖Jェゝ|♂ りし 嘔‐ |。しろ|ご国 1凸 ル i

面 Kl`び 辱 」いも L(0.945± 5.533)出 /F■換 L50sぃ Lェ 凄 1(3)ル

F)りい |が ミ`1“10.00」ltメl ctt PrObabilityり 1点 yヽl出も (0.231± 1.867)

。(4)あ却1醸メl ξl.⌒ソI LoS.D。 (test

御 ILJ工 i」Lひ 1〔デ
16も し LI凸 メ i血 り 日 |●し園 ldい ご

ぃ   (1.21■ 78.600)■/e"換 L5乳 り 説 ,(1・ 058± 83.000)cWebt角 LlC翼

句 詢 (2.386±71.267)d● /e"メ L20乳 t用 (0・
529± 75。 000)」● /F携い L10

♂ご国|もLし `(0。 702±82.933)多≒」いもL(1・ 587± 69.800)出 /ebL50
0.00“判 Probability Ⅲ `´

1=111興 1凸嘔国 IJ工i♂ Jし ψ L● 1ヽハξ`
(4)あ却 |

。4.“ こヽ心 |_」IJいツ|・ |ヽミ1.“、

上£光 区 デ 16も りし 亀Ⅲい 8も ユ1山JLれ i凸J」 1酬 劇 ユ1‐ 1嘔

。(4)あ却 |

1(3)島
…
ξ tt Foam Cens tt」|じ爛 lヵと ご□I JIごLリ

(0.643± 3.333)出 /e DゞゝL50-ぃ Lェ 凄 J`♂ |おり ■ 」 I LJ工 i山も |

ひ じ
贔 」ゝろ|ご国 1出夕 dul.メ |」り`い り出 1出 ヵ占 漁 ´ 靭 興 いも L

±6.600)ふ /e"がIL 50 oぃ ム1品‖ LJェi出■ icメ 1凸|」  ム,h ml Jェ |ゝ

。(0.400± 1.800)1メ≒・
」|もしい(0.721

‐ 1ふ /e勝 L(50`20)〔 少」いりNI山嘔 1劇|。しう|』 ぎ国 |もLi

興 い も L` Jり |“■ (3.921± 16.53)`(2。 946± 12.000)■」 I LJ工 i

Ⅲ 山Ⅲ l■ 」ILJエツ♂し ψ L。しろlo■ ξ lヽ ハヽ ソIJヨ |め `(0・ 611± H.867)

。(5)」J却|ひ 区 可 Fいい L50■ 燿 社 Lll工 0.028』 ProbaЫ l■yり 1バ yヽl

/。員 ハ Llも
・
b工
凄 J`こメ |`も ハlj lメ IⅢⅢ I凸り 劇 御 嘔

興 1凸嘔園 ldι→ ♂ (0・ 503±4.733)占 /eレが IL5 t用り(0。 611± 3.333)ル

社 LAllヽ 1と 0.Oo J!り 1バ yヽlム ム
``´
二111`りし LⅢい LJミ Jl,… 1l LJェ il‐ .スュJ

こメI JI―ヘソI LoS.D。 (F test)メ■ |が ミヽ1-|ふ /F災が IL(10`20`50)ひ||

。(5)」J却|

20ぃ LJェ lC二11■ コ|り出鳳 1・ ml Jェ知 りし じL、ぃぅ|ご国 |…

興 |も L(0。 757± 5.667)出 /e聾メ L504り 当 (0。 721± 5。600)ふ /F"」IL

ξ 区 0・00」!り1バヘYI Ⅲ  Ⅲ K LoS.D。 (F test)り い |ハミ・ も `(0・ 643± 1.667)

。(5)興 |

ヘ
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二丸が1夢口 IЧゝ 許 PS′
“
あ″ο
“
αs α′″辱加ωαり甲 ‐ |口 10～ 助出 増エメL

´車 |」回

,しuじ メ

亀手 Ⅲ l神 し ヽいい 6斗JIこ艶も `デ |いり ｀J工1凸
Jう11酬 』 御 嘔

」J却いと脚1心日|りいylぃ がヽミ1-10・ 00 Jlひ /e聾がIL(20`50)‐ぃ 甲1バ ツヽ|

。

(5)

一:凛Lり 国 1乳地 J♂ 鶴

。■日|い劇鼈■ 許 ムよミムb工 りも岬 1壌り甲―』■り」|●卜1

望寧
“
■ 碑 Lψ」I Serotype押 |、ッ」 10非 」磨ヨ|♂ J国 ||ゝ ュ&J-2

・鋤 」|。ゝ♂¨ |げ」いい」いエ

。■日 I ⅢL■ツIJい ご醸 1許」 |つ」 ≒b釧ぃェ砂」-3

榔 |り出|メ曝■り 午 L■1‐1覧諄 ω。尋“洲 乳 口 1辞中 メ轟-4

.メ |、上」´ヽ♂I Foam cells

メリ LO典 望炒」 lc´響 夢 =ユI Mast cells～コ IЧ)出 |_か■ ´ 醜い 出L-5

.Allergy Ⅲ l`“へ]・LI♂ 響 |ぴ響
"。

調 |びL許 おむ 諄
"≒
(奪゛ 〕J二Wllごり ■却 り

｀
とが 3-」聾

。03し ぃ ♂出 口 響回 ‐
“

麹LⅢ
"脚
1響 |い。

毎日|も日 |

(CoS〕 P…value 園 |

ω り |

饉卜 |ゞ

ω い 1

申 |

♂
l'・.｀ tl

」o口」| 11」gtし
)1)」 |

珂 et良
"亀

L

れ LAll い
|  び

ANOVA
(I「
―test)

LSD
(F…test)

0.023

S

0。 176 0.306 1.467 3 。
,ユ
`|^J』

|

61Jil1 6、 (

0.929 0.240 0。416 1.533 3
■
■

C,`ユヨ」 鶴|

0。 170 0.353 0.611 2.533 3 5

0.109 0.291 0.503 2.733 3 10

0.008 0.902 1.562 3.80 3 20

0。008 0。702 1.217 3.80 3 50

18 Tot

９ｌ

Ｓ
・
７

Ｎ

０

0.240 0。416 10.533 3 ●リユ自Jぃ
`」
|

も‖」‖

。,JI`口 |

0.381 0.851 1.474 8.533 3 1

口 |

0.381 1.834 3.177 8.533 3 5

0.518 2.469 4.277 9。067 3 10

0。882 1.778 3.079 10.20 3 20

0。 701 1.058 1.833 11。40 3 50

18 Totz 1

0.240 0.416 1.667 3 oリユ・|^」』1

0。862 0.353 0.611 1.533 3
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0。001

HS
0.040 0。416 0。 721 3.40 3 ″Э

(.り
|`ヨ L:｀日:[ユ|

御
¨̈
脚

0.001 0。 721 1.249 5.20 3 10

0.002 0.406 0。702 4.733 3 20

0.001 0.808 1.40 4.80 3 50

18 Total

６Ｏ

Ｓ
・
Ｏ

Ｈ

０

0.240 0.416 83.267 3 。リユュ|ハ」古I

も
“
」‖

|り颯』しu●」|

0.590 1.286 2.227 84.60 3

(.」 |`ヨ
日`・::ユ |

0.393 2.198 3.807 81。 133 3 5

0.049 2.873 4。976 78.0 3 10

0.011 1。239 2。 145 76.047 3 20

0.003 1.048 1.815 74.267 3 50

18 Total

0.171

NS

0。200 0。346 1.40 3 |"』ュ
J`」
』|

抽́
輸一

0。237 0。529 0。917 2.40 3

(.」 |`ヨ
ロ`L:ill

0.093 0。371 0。643 2.867 3 ″５

0.045 0.808 1.40 3.20 3 10

0.038 0.696 1.206 3.267 3 20

0.021 0.581 1.007 3.533 3 50

18 Total

0.586

NS

0。 176 0.306 1.667 3
・り』
`J“

J』 |

■ゞ 出口1

0.578 0。231 0.40 1.40 3 1

(.J"`ヨ
ロ`日:ill

0。780 ４２■ヽ，． 0。416 1.533 3 ”０

0。780 0.306 0.529 1。80 3 10

0.551 0。495 0。857 1.953 3 20

0.276 0。416 0。 721 2.20 3 50

18 Total

2011`5。よ」|`22 1`｀ ^11 LJyai:*ll fJb 4I?.

NeS◆:None Signiflcant:P>0。 05,S:Signirlcant:P<0。05,H.S.:Highly

Signiflcant:P<0。 01

い |● 出出|ふ ごしい切 翼り ■ (も軋口 IJ工Yllが甲 I ⅢⅢ Iり巳ぃが :4-山■

.03し ぃ び盤 口 1出|口|■工 伊 麹L`ヒ 独 碑 1岬 |

ヘヽ

へ

ヽ

毎日1も口 |

(C.S)P― value lス t ll

ω り |
岬
碑̈

L口 |

♂
1''.｀

'|

』」口」| ム
`ミ

リ疇卜」 1

珂 et良
"■
L

れ 日 | ム.」
`!:二

、」 l  び
ANOVA
(F―test)

LSD
(F―test)

０３

Ｓ
・
Ｏ

Ｈ

０

0.240 0.416 1.733 3 。脚 1

6り|`二 |

0.528 0.133 0。231 2.133 3

(.り H`ヨ
L:ヽ L:ill

0。 109 0.503 0.872 2.800 3 5

0。062 0.306 0.529 3.000 3 10

0.002 0.353 0.611 4.133 3 20

0.00 0。769 1.332 4.667 3 50

18 Total

0.400 0。693 10。600 3
|り」とヽ|■“
ユ1
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.;JL-11ll JflJl Q3 uE Pseudomonos aeruginosa r.lls+i;gJ,aJ! ... J-'.:lt o:+ .{!-, q-rc ..;$i:

(Jir-Jr Jii!

出出1ふ夢 eり 亀
""い
■ (L亀口1』工ゞ )がり|も」1じ爆いが :5-山■

。03む
“
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０３

Ｓ
・
Ｏ

Ｈ

０
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ABSTRACT
A total of 150 unstable angina patients and 100 age and gender

comparable healthy controls were investigated.The study dealt with flnding

the frequency distribution of ABO,Lewis  and VINS blood groups .The

flndings indicated that there was an increase in the frequency of B blood

groups(patients 33.3%versus 29%in control,P<0.05).On the Other hand

however, there was no signiflcant difference in the patients compared to

control. O blood group frequency gave a dccreased frequency in patients

compared to controls,(24.7%in patients vs。 31%in healthy controls,

P<0.05)。 A noticeable increase in the frequency of Lc(a… b―)Was Seen in
patients(30。 7%in patients vs.18%in controls,P<0.05),HoweVer,Lc(a― b+)

demonstrated a relatively decreased frequency in patients compared to

controls, While Le(a+b― )ShOWed no differences in frequency, In NINS
blood groups,NN frequency gave a statistica■ y signiflcant difference,with

a frequency of 19.2%in patients vs ll%in healthy controls.The aim ofthe

study is to flnd a relation between unstable angina and some human blood

groups.
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“̀コ
1)1畠::.:|

こし
“
1 looり  unstable angina も -ヽ11な:」|げ礼脚いむる1150なもう́

山b手 。い !ひ ため 』 `｀ 鳥 し,脚 |げ りL40■ び 国 |ひ 1`ス Jb tチ L,1ヽ ―知

■メロ |。手 dご 口 |い 饉 ,NINS e」 1社 や ヽLewis J ABO F」 |。ぃt_

(P<)ψL ξ lヽ ⌒ ソ1出」 |が J,,1ヽ 勇ヽ |♂ %29J,じ■ メ |♂ %33.3●KB

O― |り 夢い ご ,,1ヘ ーゝ bc_メ1碑 り■ ´A申 loj Ll,0・ 05

脚 |●い,,1ヽ ■ヽマ|」 %31J,%24.7評デ |ひ 凄墨 ,,1ヽ ―ゝ |♂ 4[♂デ |ひ

%12.0ひ り 」IJ ABF」 1亀り _ぬ事 ●Kい ご ,(P<0・ 05)ψL ξ l“ヘツ|

ヵ。シ リ (P<0.05)¨ ξ
L⌒
ソ1岬 |●Kし りi%lo静 ,1ヽ 酌ヽ |(島

%30。 7凄 hJ Lバ‖L′ L 島 ,´メ |■し響 尋 1日|♂ Le(a~b~)J嘔か」 |

(P<み」||ゝ も島 J!L■ ど1・⌒ソ1出国 |●鴫 ,,lへ・ハゝ|♂ %18J辞押 |ひ

,1へ .均|ハ %15.5♂メ |♂静 btt dい 重 Le(a+b― )たり郭I Li,0.o5)
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ABSTRACT
The cases of infertility have increased in women lately, the current

study has been conducted in order to obtain some indicators about the
hormone changes and their relationship with body mass index and shedding
light on the Recurrent Spontaneous Abortion which is may be one of the
factors that lead to infertility. The study included 100 infertile women. In
addition 30 healthy volunteers represented the control cases. The study
period was from November 2007 to May 2008.
This study reached the following results:
The frequencies of infertile women within the age group (25-35) year, the
duration of infenility ( l-4) year & Body Mass Index were significantly
increased increased in infertile women. The level of hormones was
measured in the serum by using Mini-VIDIS device automatically , The
level of FSH, LH , T3 in the serum of infertile women were significantly
decreased (p<0.05) in general in comparison with control group , while the
level of Prolactin increased significantly (p<0.05) in women with
secondary infertility accompanying pervious abortion in comparison with
women with primary & secondary infertility not accompanying pervious
abortion & significant decrease (p<0.05) in the level of the T4 in women
with secondary infertility accompanying pervious abortion as compared
with control group.
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●1ム縄.‖ ,1.点‖ eJふ“ ひ (T3)JIご 烙 ´ リ ロ
|めひ ご 贔 」り(LH)卜 ヽ |

ψ週 |卜鋤 |●しЬ,日|`」 (Prdacun)s、 さ |め,c曇 ― こも |,興 いも L

許」1出しLど も L(P<0・05)もLぃ ■ L´ い 1 6yLも ヽ ど ひ興 |

P<0.05)f‐ ´LIり ■L´い1副Lもヽどひ興|メ ψШりめ
'|

も 工 ♂ ご勁コ
|、が日|卜劉 |● bゝ '国

|`」 (T4)。メ |げも い
"ョ

ロ|(ンテ
`鼻
」

. 'ul : "\! tut\L a+L .rk+J c.,Yk

な:、
`i`L:|

J諄 |ひよ 」1社■ の 二Ъ卜 ´ レ |ム ^出島ユ1,LコLメ Infe■ n■y押 |

(l)d+lb 4*ii rJ-i ill .,J' 'Fil .rlr tJl
roi Cr- 6r-b -il,-;i ,_JJ !.:. Reproductive system gjlslr jl e rll -il| .JJ..-J

rlr ,il r"r-, ;lpt ..,p 
'!--.- i.r'f- &* e lj,i ,JJ e E=l csrll cHl ji ,-.,1-:)l g3-, aiiL3

.5Sl k+.:ii, a-;'Jl Jl .F aL &Jll a- ;.i...-lb i^J*Jl i.i.t ilJ C ,rJ 
-,-.,3Jti 

..-r. 3.':i .rs

"i.."^ll ,+-.+ll Jl-"iYl .,& eb _11-r- r-+ _,l'& _* et_9jJt r--rr ,-:ll _,rlr+r."# "r,ls
. (2) ,J^=lt i!r. alrii',| cy!.-r

aill oYL. ,',Rr ,;lrf i il ,pLc JIS-L fiJl crY\- 6%40,Jt- g"e iJ3i,..*;i;^:t ,:"S

&b' .Jl ,s-l,+i JAYI &Hl Li , Female factors IA ay! a.-l. J^b' C .s* .,,tt

rJ- A+ .erJl =;4iYl d.Ill ..J ;tsA J*>,;rll Oi O+- .,-i , Male factors cJ-.jU a-U'

-,r;. ,-r-S crYlJl ,y%15 aJs;"c )t-ai, eiJl &lr-i ."J6DJl -r,J-jl, a.-1.. JSLi^

.(3) Unexplained ! -; o

:.ra olJl .rrr dJl C,:t- j 4*rl-.i,Jl c.!-Yl .J.

-, 'll ,J] ,.,.,...11 ,c:'+ ;i,js^r (%40) Ovulation failure a*bL)l &3r-= gl.i,i

crL-Sll l-:^ll !'bJ-Fll e--pj.o,;jl t-S el*ll uiJl .r-i i.:-3r-.,p crY):-=l -9i cAge

よ

“

占1社づ光ぃこL■ bし声い iりi P01ycystic Ovary Syndrome(PCOS)

。Premature Ovarian Failure Syndrome(POFS)_s■ |、■■■i

メ |´レi♂!→鯛 」ぴ銘い刊 (%3o Tubd Factors■´ 1ゝ出り|―

Surgeryない |」 Pelvic lnnammatory Diseases(PID)■ いヽ |

ヽ

・

ヘ
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2011`5さ出」|`22 1`ヽ ^ヤ | LJ.aji*.Jl fJb ih-

(%3)Uterine/cervical mucus Factorsが 」I Llミ ^‖ /はルムヽスLふト ー

Infection■Lソ 1望中 しも い メ CeⅣiCal mucusが」 I Llミ ^‖ ♪ ム I Jlび

.Fibroids l,こ 1111ルタい,詢 J`Smokingぃ」IJ

♂!←」1鋼L酔 %lo夢 1ム `,(%15)Endometrioses″デ1亀いもtユ|―
(5,4)の二iルト

ヽ釧 4_贔 地.L…り Ovariesけ
～
甲 |二_コも 。rL a=もっ」lt■.」1甲口出

Follicleヽリコ|ナⅢ出 い 中 1凸甲 |♂ 脚 |力」I Gonadotropin

“

甲 |― 与国 |→い |【 ヽヽ1_騰」督■」♂ 1心L出もDifferendadon嘔 喝

山Lれメ 1場し ♪ ム ど́ 〆I HypOthalamic― Pituitary-Ovarian A対 s(HPOA)

脚 |こ
"り
」|`Follicle Stimulating Homone乳翌ナ』夕Lコ |こ

"り
」| :Ⅲ |ゝ

りEstradiol ふゝJメ_」yl`Pr01actin t、  11ヽ 11●声 ハ `Luteinizing    HoH■ one

HPOA♂ ふ げi“‐ ♂ Ⅲ Li凸L製 |。ゝ
“
l PrOgesteroneこ薦 響 |

ThyroH糧 )』 ´ぃidLィ」 IJ´ レ |ゝび‐ ゛
～
Lソ |ザ夢 Jび島 。(7,6)

一
|こ喝 島 脚 1占≒螂 1判 1許 」も調 い 勢 ♂ l dSeases

脚 驀り13」ljいIJ光エレ `41｀ 浄`ぬ井■■|こ Lも|`」!亀
1ヽ・ い」|い Jし

″やヴコ1鶴』 jふ」 |こbっJl。算1亀 |ヽスツヽ T3こ農が国|(bつら T4ご3り|め 国 |

聾 国 |ルト ぃ ≒」 |げ事 J♂ 銀 |“ J。 (8)ⅢbJ 6」■ 夢 ツ1甲国 |♂■

趣 :こJ。 `SmOking tメ」|`Age,コ |:長島 ,t」|工 μ l出リエ Jl Risk factors

(9),D BOdy Masslndex針 學 |

～
Recurent Spontaneous Abortion(RSA)Jメ⊆」1単■」|し´ →ヽソ|‐ J

■iげLこb.ゎ ←口|といiメニ|」
「
Jt>Habitual abo■ ion Jl・ム‖́ 辱ギ1出≦

メ リ(10ご国 |い 脚 1勢 ゝIⅢ メ i」 鋤 ´ 占刈 脚 IJ脚 IJ饉

ぴ ■ Jが ■ 出 」 1山YLぃ %25J♂ !WH01ヽ ^1口|ム ヽ .J11ム Lヽ△凸いLasl

´ い ソ|ム
K∴Aい ユ」 |ぃ %3♂ L(11)出 日|´日 I JJΔ ♂ しサ ム ´ い ソ|

出 卜 甲響 」 `山 Lッ兜 メ |♂ 出 甲ヽ中 J)」 16も げ J→勇 いゝ 1単■
|

(12)。 」 1甲雪 Jご 格 しゎ 。J■ ひ 凸 り 轟 lj午 L
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脚 1測い 口 |

辞口|げい

″ メ|‐中

♂ |二ヽ )́ル ロ IJ区 脚 d→ 勁 許」ヽ 社社´亀LLり |。ゝ 1・ 1ム t

Ⅲ 」に ふバ 島 ′̈008りび メ
～
喝 ρ007ど日|の出 Ⅲ Ⅲ 出(響内 IJ出b

■いしり彎ヴ」lPrimary infertility島

'1許

」ヽ■1・ ハ̂社■́ 61伊」にも` |`醜■ゃ

"国

1許]ヽ ■1`^ユ■ ン 39´ ■ 日|を却 し `IJL^ヽり |`」 ddlJ_― eエ

t´ ムヽ・ス嘔 ■ ♂ IⅢLル ヽ 地Lた詢メ|`」 出島 Lヽ 卜 ごμゥ SecOndary infe■ility

神 、一 桂 伊 16」 ■ L´ い 1釧 Lも ヽ ど ♂ 卜 ψ tt μ l■し 社 ッ 23

.■L´い1胡Lもヽどル メ
"国
♂|

Control group り摯出|なり■ぃ―

崚 」 の も 山い IJ出 |^1l Ⅲ‖山LじL出|ぃ 6_i「 lι革湛 年 か 」|ふ 【́ふ バ

_し 屹■iム 1、 ス́ 坦Lザiル 」́いユ1バ｀̂～|-1じ上 1サレ」お Yう J■L!ゎ L

。辞 メ IS― ♂ い

e」
1由嗅
'ど
り …2

0甲1相L♂ Lb』 ←む ,1・1‐ tb」 げJle」IⅢ よ5■― ´
´Ⅲ o308」 響的|ふ こり `毬ω lJい1響百J“い"」

|IJ島

Centrifugeこ凡メ |コ |メい Jlム・ 1,Ⅲl d」 は 基 ´ び出 |ごS醜」 亀メ IJハ 乳り。

丼 ‐ υ■1響百札 許 脚 |ゅ `́」
h58島Ⅲ』/り 3000い
。」1ム‐1、め‖醜劇 F20-4り■ヵ

Body Mass lndex(BMI)戸 1毬 い 甲L“_3

1 ‖:A Body weightけ コ 串 |め,1ム  “lι→ 鼻
一
BMI甲 |一 ‐

(2./戸 )～ メ 16… hight」_HI辞 Fい 押 16…
申 b2ゴ fバ (24.9)ぃ JIBMI cギしゞ|:ひ げ い 亀文 とr cl国|もuLり `
。(13)2″ ´ (30)呼りい」とぃじLi t」口|えt,年.」し

2ノ
´ (29.9-25)ヽ 1日 |
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．
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■月JI夢 』ゞ″ ヴ」|-4

50」 e」1出 ♂ (FSH,LH,Prolactin,TSH,T3,T4)● Lttdl`二“ げい ´

Mhi―]jぃ がヽミ1-11'く `Lも|たも■ 」̀り_≦■■ 6い120リ ー
.VIDAS

“
.1,ハ
ヽゞld鼻 」ゞ|-5

Statistical(SPSS))叩 |ご 1ヽ ⌒ ソ|びり I FIヽミ1・“いぃ1、 ⌒ 1凸Lい|あL´

4■」(Chi一 Square)ヴ Kとt´ こメu FI、ミ1.“|り 。Package for Social Science

Least― Signincant differences 歩ヽ… び 出 |りいミ|ヽ
点とIDゝ b」|ごL"

が
ミ`lJ´ 区

`1こ
ヒミムJcナ 1ヽ ^‖ CPあメ |げ出 出も 0.05甲1点 |ヽしj“ 」 3(LSD)

。T¨test for lndependent Samplesム 1“ ,“ム11凸L」1山り・ヽ ム醜IIも国 T―testりい |

福 出しび出 |

がL』 び L出し響 |,国IJ」 -1

い 島 マ|´」|ぃ ご い %61山 1ム
`‐

〕,日 |ぃ Ⅲ 100標 酔 JlJ釧 |。む

」■L´い !凸りしもヽど ♂い %23標 ■レ ψtt μ lい ″
"%390K。(P<0.05)神しもLい ■L´い !dゞLもヽど嶼野 メ %16

井 尋bメし■ 日 1甲い |び‐ ♂1ハマ1押 |ムⅢ ♂ こり ||ゝ 携 島

■Lソ |」 `Type Ⅱ げム 喝` び 劇 IJチ 出 レ■ マIJ‐→■LソIJ`ひ
Ш I

J!ヽ■」いメリエ J`け昼二」|夕■Primary Hypothyroidism“も |ヽヽ島Jヵド轟

■ 日 1挙 ぅこD口 |に」脇 とも |しL崚メ i甲い i出L嘔 `(14)ご
園I JIコILJ

こゝ
」1硼 Ⅲ 国1押 1凸し り げL出 し |も ♂ |こ光 ぴ♭ い L♂ |ヽ脚

外 iが J♂ メ |ぃ い ■ぃ i♂力 |ぃ ,1許 J出 iⅢ 酔 」 ぃ ,出劇 し

出 ♂1与伊 1山国 lυ
…
■ 国1甜 -1こは |」!い ψШ μい いい |

。(15)甲1`^ミツ|…

48



,国1許 ´F‐1毬 瀕むハ響 1●うり|

」いしめ押

*Jt gs-l tii3 nt ;iill pL*rJl C+ld :1 - Lls^&

LJ,"JI diltin Lii3 cir ;iiil rL*jJl ej., -2
.,J.i Oi a*!Jl ef ,'ue Li :t ir,.,tt ,.:rl-.,sll .-r..- sl-_r',iJl ,lJl yje 2 J:+ll Ct*-,

26) \- (25-15) ;)'Jl diJl i, aj- (35-25)'igpA;t cllt O^; ac (%55) 4+*.,

6r-^itJl olJl 'l,l Jl cri,ill ii_,,lji. ler . (%19 )rfU ai.- 35 'l.l Jl ajill k+[ , (%

.il]iYl ats 4+L clbk+l crYL &:s e. L$li^ll F. : ,Sll*ll .s--l,til!: J:Yl aill olrr

C..,:Ldt lr-rr3o;(P. O.OS ,4: 'r-ll c.,-L,.rr,7.967: X2) 4=el -J UYrlr

.F|ill gi$l #b, "4L25-15 'l Jl aj'iJl ..r*- %80.8 J:Yl eJl _rl,S a.g 
31n_21

-x'csjljJl dJl, JKti a-i- 35 'rJl iii.ll ..t^-- %36.8 a+L.rk+l c.YL &:\ 6^
ll , ij* (35-25) : , Jl iSJl O,"--: %21.8 4+l* .lbL<+l sYL= ..i3r-: y Os]rJt

.1cl:+lt de_y
gi 1r.Si ,ir , ( 18, 17 ,16) .]ri=Ul d,- +SJl or_1,i L 6- 4*r!,;^ git J ejEill .rA

,.iYt=i-r;;rt-r-)r'U. l\l .fY'-or6t-i-:l .,,rU:+S!91 .;*!aj-35 ir-l.,SY J,"rJl aril

,JJ .f.3'; l-^ J-l:ll .+i^ll clL:r*_,,6J1 .rJJ Ovaries ,-+l+Jl Lli-' .l Ji: i] , LFk+yl
crlS 
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crL^rtrjl eLrilJ i-E y-Jl LJdl crtiilJ LJrtrJl !i--tJb .rl.syl : 1 - &+

,:`卜“=11rllll

押 |び―ブー|1中|=Lill
1占国|

勺メロ|

‐件■)

Ⅲゝがい

"Ⅲ
嘔許

ⅢL´い!出 ヒゞ
鋤→

“

ひい ″E占

■L´い10L
1出卜■

(%)・」 | (%)。コ | (%)」」 | (%)』コ |

(100)26 (7.7) 2 (11.5)3 (80.8)21 25‐15

(100)55 (21.8ヽ 12 (23.6)13 (54.6)30 35-25

(100) 19 (10.6) 2 (36.8)7 (52.6) 10 ,rG ss

(‐199〉11190 (1‐争‐9■ 1‐

`

(213.,0)●21‐ (`11.:り .‐

`1

(:`」,rlll,||.11

(P<0.05 ) 4+lLJ-Vr, 4 :'r-tl 6L.-.,1r, 7.967 : X2

2011`5。出口|`22 1`ヽ ハ| 与 ム ロ||"～

.fi'Jl 6.l.oJ G3 oL ttrj! pL,,,r1l C+j:E -3

(4- ir^ll .rJ.Yl i-,.;ll cr.,lS, -iJl ;r^.! 'Ug, ,.rU+tl elJl ei3,., 3-3 JS-ll e.-;,l
o/o4'!...',, L,(12-9);u.!!, , o/o29 a-.,.;J ii- (8-5!r-ll laii , %65 ,"'+ ll ,'i- l)

. o/o2 '1 -ir ij- (16-13);r^tt lri
.,-jc a-,,*if rE =!-i 4sJF l ax+|, 4+l+ d c.,l-;iJl olJl .a1-.=!. a1; gtc-;l ;i
;!e ,i:- (4-l) ;rrall 6LriiJf Or i-,-.:tt ou 1ts1-,l o.!,, ,',rS3 $ a.+ll.^ll i'!L-r .-'l-j-!l

(2J3r-J dljnjl ,-ue t'i 1l -*,Jq 6jll rli3 C .r.: .! liJt iii :lri^l e i+*rt .,btirl
aj- 35 .rll clt^i.Jl s^c. ar\y * %o50 ", 't, ij- (16-13) pLJl ;r- d tl.ll:-.rl &..:-

c!#._r Yol2.3 i+-.! L (4-1);r^.!1, %41.4 i+-e ar- (8-5);r.^Jl E- ajJu JisLi

. 0.05 > 4Jl.o3-l ,-e:3.-* r:c L^ri*

墟♂♂挽もい|ン36も 」メi壺 (20,19)い さ♂墟いご□|ふ 山'い
山|ム ´ 夕 こ

面 ■島 単興 |´ ぃ ソ|■り iJ夢 ld週 I Jy― e功 礼肝 」 |

メiJ!ノロ|もも 工らヽド」|ム …ヽ・ JL出も ノロ160b♂ 讐 メ 山̂ジぃが

り島 “
藤 許
増L`|」・ ナ響 Lいし もЪ札 35ひ

が
L』 6蜘 い 1凸国 島 出し口 |,国 |♂ :2-」 J■

t■ |
■ /1～Ⅲ II中 |‐

ギ1・|
■句|

“

b35 351■ 25‐ 25-151

(%)。コ | (%)`」 | (%)。コ | (%)。」 |

(100)65 (12.3)8 (50.8)33 (36.9)24 4-1
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ハ 点‖許 ´ 鉾■1毬 瀕む
`ル
響 |“口 I

BMI 伴゛1亀厖瀕」-4

喝 出甲 |,国|`」 lLヽ週 IBMI J甲 1押 bJエリ1 3 JJ却|～メ
ふ 山
`い J`価 b』 ♂ い

。

`」
(p<0.01)も 品 ぃが oJ的 ご 国 |も ユ iはメ |1即

uts &,-il,;-:Yl ;i 1et*i ;1rJt (23,22,21) ,fi=LJl ir- #S]l ,_,,Si 6.^ 4jsbi. dl:rJl
Under weight ;t.-ill-r ,i Over weight d,n-ril ,/;rl-.,-.,/! .-,,tS ob* ,r-+$ll --+Jl

6JJl ,,,!L" lJJ !.;. cr[r^-.,p.Jl ;c:i-.*.i:+:i ;iJ..,J q gjtsit jk+ll llLi. ,-.'l
,',:S ij^*.,Jt ;i 11 ,elJl .,jr #l JllL,.,.lh!^Yl ua,+ 4+l-)b i;l+Yl _.r",,c,: A.;;;=Jl

.;U.-yll tlrb .+lilb gls*tt o-y 4+l-yl 6JrFtr 6. 4iili^

ULI*I! o[rrt'J1 gL,,ill .,.i 4!.)l^Jl BMI 3 i*p"]t ,+.,i'rb rl.sYl :3 -&+

凸り |-5

FSH L脚 ゝ 劇 |″姜 |  …

“

」」Lひ 1凸L押 |,国 |`」 FSH cLハ J一 ♂ ´ ほ Jご国 |…

」L´ 1 lμ→卜」14,りA■

“

」 。ぃ と
いも LJ´ /乳■趙Lらュむ 渉 (3.588± 4.440)

戸
出|●しЬoL』

`」
∪■1こ鋼 Hゝ ●Kュも (ゝ /4押し 6ユ、 G■ ((1・458± 7.075)

42.4)12

(100) 100 (21.0)21 (51.0) 51

( p.O.OS ) .+lLi=yf ,6: 'f-ll c.rL.-2r , 17.22:X2

‐
〔|,41・

4』  |

, 
a/ is BNrr g+b-

'国
|げ■>=30 29.9-25 く24.9

(%)・コ 1 (%)。コ | (%)・コ l (%)」コ |

(100)30 (3。3)1 (20)6 (76。6)23 押 |

(100)`1 (23.0)14 (60.7)37 (16。4)10 crt,1  許

(100)23 (13.0)3 (47.8)11 (39.1)9
酬L鮨ゝ

“

」いこメG許

Ⅲし´ぃ |

(100)16 (43.8)7 (50)8 (6.3)1
もヽぃJい J♂ E許
ⅢL´ぃ1鋼L

(100)100 (19。2)25 (47.7)62 (33.1)43 押 |

(P<0.01) 4+l\;=Yl, 6 : r:.r-ll 6t._2r, 42.951 : X2
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|」 ‐ lc却 |●メ|ル ■)iLい 08)9006)じ口 I ⅢlL
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…

」

「

― 諄共メStrogen_ゞ |こLyい磨も Lゥ喝 ぃ戸♂国嘔年■国|
。1.ス |」ッ|

匈 』 げ t■ eJ」L´ (出 /中し 3Ⅲ ´ )FSH Oげ 静 “ δ
L:4-山 ■

,́■」・(■ル■||■‐めIFSI‐■仁
“

151113‐ 4£二■14‐

■ ´1 Ⅲ 許 i ciltjull d!.!"t} i sJt.aJl .L*JJI

5。2 10。2 α      l.458± 7.075 20 呻

0。 1 16.6 b     3.588 ± 4。 440 50 脚
´

一ヨ

君

ｉ

Ｊ
ヽ
Ｌ

一■

0。 1 16.6 b    3.484  ± 4.429 33 出
・

0.8 16.6 b     4.609 ± 4.712 12
もヽど ♂レ

`丼
■し´いlttL

2.1 5.0 b     l。217 ±3.860 5
&ss ts,-rili" ;r;i ,rJiU

r^igU.Pqr1 cfU

ヽ`とヽ井´島´ →メリご
“

ユよミムJ｀島ぃ」b讐 占が 。ジ詢 e工 ♂ ム響1鴨 ^‖ ■
"」

|

。(P<0・ 05)■1爪 |ヽ…

N.V。 :Follicular phase:3.9-12 ,Mid cycle peak:6.3-24,  Luteal
phase:1.5-7(卜 41u/ml)

つ
４
く
υ



pL.dJl fe *p 3.+Jl iJ:s,lJrs./et*Jt Ojlct

d$l-r ,10-ry

LH sj3.,rJjl dury{Jl -

& 1l L-rc. c.,t4LJl oLJl (.,J LH uJ,-JA Jr* d !S't*tiirl AjEill ,-uer-i

rr9.1a J:,- ,"# ,61i.:Yl .lK $_r & /n*:t- ;r-_r * (2.437 + 1.847).t++r.l alr,-

6.a (93]iJl ;+. csjtill -ilI c.,l3r crJ 4:i' 3o l^" JJS| (sljYl -ill olrf eLJl t,J LH

4-irt- ubL6l crYL- &jr= H .'"]Fl .g;tJl -ill olrir 4i.,t* ubL€+l crYL- crjr:.

li-r ,,'..,r<1 13-, & /i*tt- ir-'j p (1.708 + 5.020) ;-.rl+ "\l i-cr,^--. H d-,rlL

,l:r+Jl ..=J e--r lJi , (P < 0.05) 1''. a*r;,- +JYr LH a,.j ,-e:i"* Jr" ,y' t61i:':Yl

.5

L.S.D q* d.,;s dsl JU,-l alrr',...1r a*JJr,oll CJ^LJI ;"r-r e=;l..-=Yl illiiJl ''t',

.rjLiJb,rl:Yl -ull c.,lrf eLiJl ser-l (p<0.05) Lr;,---r-*ui:t dl -yl Jt+Lill Jx-Ll

a+L .rLe+) oYL &-rr- y g}3liJl ;. csjtj]!, a+L .rk+J .rYL- &-rb e elJt
. .rL;_,\! fu_,,Li*

LH ,r:lii:l ;i .,ll c.,rlri i':ll (29) (2005 ) ,r+'sll e 4ii!+ dl:rll cra e:eLr

i-iG. r ;[i +:c e+ LH ;.l-ii:l ji .,) {, a*bt)l &:s J-j,i JJ sri c,L;ill ,lJl ierJ

a-i=Ul ,Ui S, . -i,Jl JUlr Amenorrhea c.,.Jll .yL=i *lJ !.-r^ i-lLlll [ill

elrll Jt^Si ip ,-L6,.-.,i:..S: il i-;L,)l &-rb o-i LH &3rl -€.ll JJJI C(31,30)

Jirs:J ,,,!ill l+)ir ' :ili- tl l-,)-:Jl 4ji-lJ dllSJ i.-bL)l f:b- \a9g=i3 .JEll-.,., a-.J+X dkill

ec;)-.,atls3-,rl ol1.. ./ J...)+ LH ary .1ali=:l Li ' O-t-l':":+q-'+ll jF"b JA'-YI f'+ll
otii 1^ lrAr ,rtlJl ol.p. !:!:r Kallmann Syndrome CUL(;.^j)j^J fJl ,=t' i,S. YIJ+JI

OJ-JA cjr..a sr a:J,"^ll 6rtJJl .,,i o.-r fJ ,Jr+Jl a],,.,s.!| ,r-b '-'rii tu],r+ (2006 ) ,-J,.ll

a--bL)l &.-^-- CBf-rr 4-.,.,JFX .;$l J-ll Ji .s.ri *rJt r:J'e ,..r,-li3-' iIL'e LH

I j$lr Ji.-yt -.+ll +.;S_r

1-,5Sr C+"S fJl &a,e i(& /n+t" ;os e!) LH Osnl ,-cJi'r.r.c cj'tro ' 5 - &+
e→ J‐・」(dげ 与

“
5:ヽル)LH“ひ■J出 r.ujl ecar...lt

+#er '4,*l irJb-X dlFJ'Jl t .r;L"sJl .L-3$

1.6 7.2 α       l.708± 5.020 20
-oJhJ*Jl

0.1 14.6 b      2.437 ± 1.847 50 脚
・ ol4irJl rUJl

t''JlC
0.1 6.5 b     l.801  ± 1.630 33 ハ

´

0。 2 14。 6 b     3。969 ± 2.341 12
6Ytr ,'U.- C- rllr".r91:

4l- cJ.et{+!

う
Ｄ
く
υ



1.0 4.7 b       l.503 ±2.100 5
もヽど♂トメ ♂

■し´い1酬L

2011 `5。さ口|`22 1`ヽ ハtl bム ロll"～

$c LJi, ,! uG rf.: s-i,j ad!'-ll , i uJ!: L3,-" 11# r:-. _l fr. # A#L$^ll , i r-Jl

. (P<0.05 ) o+ll;-t ,-c:i.,.

N.V. : Follicular phase : 1.5 - 8, Mid cycle peak : 9.6 - 8O,Luteal phase :

0.2 - 6.5(Mlu/ml)

PRL (++t tt O+.ua) orrlr*Jl OeeA

el--ll .9rl a-nS. Yllll ar---,1a,6_li-s-o Jr-- .r-s.-r:t-i::i i;t-lt ,-"!.Jl ,.)e l^i

qJ-/aF;U (10.194*16.553) o<.+'' l+-lr,-" + il 1 ..:,* drl-iill
a+L .rk+l c.YL &_rJ- y cfspt _.,pc g;it3l .6Jl ,1;.grJ ,r;ti-:Yl l-ra ;15 ri3

crYl-= &3r-.. e- L:r]Fl .e-;l3l -ilI sbr _r ,J:Yl -il1 ol_rr csrj A+ ri t-". J+Sl

lu ei Vi &/clr;V (3.437 + 18.130 );_.p=.Jr a.-cr,^-- H d:tl. 4i..,1* .)bL4;l

. (prO.OS ) a-,;+.- oJY. J+ J .rts:Yt
L.S.D e-* rti Gf -,rt+,-f alrri...Lr' -rJ:.ll eJ^Sf cl+ i:it-=Yl l|llill '';,

ilrr\- c. dsli^Jl -x'csjull aiJl crlrr c^L-.rtL +qL.rk+J oyL. &_rr- y Lfli-lr
. 6 cl-l+ll ,rs g;3* l^S e JYI -rJl o!ri, e+L .rla;.J crYL

d,*!$ 
C+"L;..J pJl dra,c ee (&itlpJ.U) PRL OI11A ,-cJir.r"c cj.r.o r 6 - &+

tJt ,La4.f ( ,J"/ilrgiu) PBL O;<* .rF.,,.a

`」
| な■ヨ|

Ⅲ メ| ■ 許 i ωり |“い」ゞ|‐|‐

"LJ■
JI

11。8 22.3 α      3.437± 18.130 20 ●り』
`Jハ

Jユ l

0.4 41.6 α    10。 194 ± 16.553 50 ♂
¨

一ヨ

著

ｉ

■
ヽ

一孔

0.4 37.5 b   9.526 ± 14。 910 33 ハ
・

6.8 41.6 α    ll.549 ± 22.400 12
6Yl:' &3rr C- ,}lF g3lrti

4qt* &q+!

5。7 20.0 b     6.537 ±13.360 5
もヽぃごい J″ じ
■し´ぃ!釧L

rie LrU- G_# rr=.: .*l,l iibi^ll , ; uJb L-j;,- ,.!_r-'g :_n-, fE # A.{il-I^ll . i,:Jl

N.V : 1.3 - 2l(nglml)
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。(P<0・05)り1バ |ヽし夢“



。

(32)

,国1許 ´伊゙ 1毬″む
`ル
リ|“口|

」単b枷
TSH範 』 j“」|(■増JI…

凄 161■ 口 |,国 |`」 ■ Nメ 劇 こ曖 メ lc」“ JLひ
しも |ご国 ICし■ i

山いo国|`」 とヒbyl lゝ ●K島 出 /ムメし&ヽり(ル (1.662± 2.732)麒日」」おい

●bЬ ,国|`」 Ⅲ メ し、メ|■L´い 1●yL占 ,ゝ ♂Лメ |ュ■ψ調1押 |

― ども
L・L´いいゝ ■ハ どЛメ lψ』Ш μ l山しも 島 lゝeヨ |

ヽゎ出ぃ たり。ぃ二遭、 た り
ILJゞ ル ル嘔

」出 Ⅲ 許 ゛・
572生 2.230)bL中」 |

LoS.D ψ Lひ 夢|が ミヽ・ Ⅲい芍 」い 甲 1碑 ■L⌒ソ|も日 |」崎。●>0・ 05)

静 姜 |ご品 ♂ Ⅲ Ⅲ 16。り |い JI許 尋 |ヽ⌒ !靭。山IЬ
～
井 疑 鰺 メ ´

.7あコ |ひ ひ■メ 区 `型 酬 |げ甲 |`」 TSH ttb」 メ釧 |

り → 勇 戸 井 Jも11荀 』 JLi♂ Ⅲ lメ |ゝどぬ 」 1澤 |メ TSH J

出り ■,』 出しいルンと■」'い 出し二い‐ がひ Ĺご誹″山ヽメ |

J芍」|も」 lυこと
～
響も]1凸甲 |ぃ 嚇 IOdide Trapping t卸 lc/轟 6も 許

菊 」|“ ♂ J」|≒ ｀ヽ11ふ」 |`りL■ッITsH勢争 げい _

与颯芦二 Jlぴッ 」 望Ⅲし(P>0・ 05)ヽ井コ1靭Jも うJ!め ざ醜り ||ゝ ごち

。6事口 |ム、,.J静

匈 』 げ ■ 適eJい ´ (研与 工 5Ⅲ Л  TSH“ ひ ど L」 L:7-JJ■

|́(1必 /1押,6“υ
`ル
)TSH“ひ
“■ ||l  e」 |ル

“
   |

」」口」|

“

 9.411卜
.`|』  |

Ⅲ メ| Ⅲ 許 i

dい yl± ♂ 1・ "｀‖ い さ l

ωり |

■
■ 3.4 α      O.572± 2.230 20 oJILュ 贔゙

“
」|

0.5 8.8 α      l.662 ±2.732 50 脚
´ 一ヨ

。
「
ｌ
Ｊ
ヽ

一■

0.5 8.8 o    l.738 ± 2.827 33 島
¨

1。0 5。8 α     l.400 ± 2.391 12
ら二げ♂い ψ L

■ Lし声い !凸VL

0.8 6.0 α      l.957 ±2.920 5

ユ 掛 メ ψ毬

´い !酬Lらニ
亀 L

(P>0.05)ヽ■。c五メむ導e工 ♂ ムel ttAl■り」|

N.V :0.2 - 4.0(Mlu/ml)
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2011`5。よ」|`22学 | 与 ム 」11"～

T3場||メ
"詢
自|―

凸|ム
“
.‖ 。し」|`」 T3むづ b仁夢“ J。い ひ 也手ム Llさ

ミJ出LJご 国 lc与■ i

`」
(ル18ミ NIIユ OK“ り J/み 、■ (0。 197± 1.764)“」 」 ‐ヽムひ lL"

`」
1,Lメ し 夕劇 ■ L´ い 1む Lゞも 二 げ ♂ 興 lψ国 1諄 1凸b二

1‖
|

い ｀
1押 1凸bも ヽ L´ い 10Lも ヽ

ど 」 メ
|_丼 ψ 国 1押 1山 bも ,国 |

■二二J島 到 d"凄 (0・
251± 1.910)排脚 |― げ も

L(0。 176± 1.793)

。(P<0・05)ヽじ工´ 型NΔ T3`」 L‐ J ・ヽ
Aど
。お
1ミ 封 Hゝ

メ IL.S.D¨ ひ 夢 |ハミ1…1亀 がコ |げ甲 1酔 ■ 1.⌒ソ|も日 1島

♂ ♂ 興
1単 口́1押 1凸 bЬ ,1コ|`」 (P<0・ 05)Ч_LLlξ lヽ ⌒

ソ1出岬 |

ジiのょゝ 1山も 日 |さ銘 ハ ■ コ |たり 中 げ も L■ L´ い 1凸ツLも ヽ

.8あ却|♂ ひむ 区 `負‐ 砂

酔めいⅢbJ"」 けむ J(33)(2007)い→げム
`こ
で国|ふ 凸。い

い 」 |‐ 沖 リメ いヽ|ぃ ヽ い もLげ 〆国 出≦ 'T3出か `J出
♂ ´ LI

T3●刃 、
―

菊 』 6いか 凸L‐ ♂ 凸1脚IJ』 lJJLi a」K34)(2006)
」 1凸し
"》
b■国 |´ カメサ」 |♂ ふメ井― Ⅲ‐ ■い Jヴ手

げ Ljl鷺 ^■汁 → d4彎 T3山 な メ ヒ率 り 4も 芍 」|こ止もtハ 心idよも `Gonadotropin

ひ りこ」|‐ む |・｀ こ滲出 ひり
～
響」1脚 押 し

“
いい |メbl(」 FSH¨

・
～
“

メ」1山嘔りJI醜メ1_メ≦ 』 い勢 LH山 だぃこ光己_3ェ ぬb

¬b』 げい■』い ´(到静凄)T3“ひ
“
‐ハ」L:8-JJ→

い`―
負 夕 い こ鰯 二 →,詢 ご

“

1∴ミ』 ■
"出
し ヽ 井

“
出 か ら 導 e工 ご 出 ヽ →

●鴨』 ■

"JI
。(P<0・05)り 1バ |ヽ

NoV。 :6-120(mmo1/L)

|■|■ (́珂■・■)|ITIIJⅢI‐
`」

 , ltメ|■|

Ⅲ メ| Ⅲ 許 i φい」1挙 |ゞ± ゲ
1・
`ヽ‖五JI

1.4 2.4 α      O。251± 1.910 20 。リユ自Jユ」』l

■
■ 2.4 b     O。 197 ± 1.764 50

`′

1≦』 |
一ヨ

君
ｉ

Ｊ
、

一■

1.6 2.4 α    O.176  ± 1.793 33 ハ
´

１
■ 1.9 c     O.245 ± 1.675 12

drYls &3r: Ca #!.. 49jL:

+!u.lt++t

1.6 2.0 α      O。 178 ±1.780 5
Ⅲ二げごい J夢 L
ⅢL´い1酬L
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eUJl e3e sl f."+Jl iXs.H.g oj-llr,'+lt &jt9lJl

cJSJI o!ls-

T4 $JJl *\t O+s-xtlll OJIJ^ -

T4 rlll 
"fLu o,lrJJLJl i,-,l o:i"* Jr".=/ ' iril^ tplii:l t*., el:ill '"u*ui

r.ir -illJn + (16.828 + 82.126) O+f oJ* e! iJ 1-r" ol-;LJl elJl 6rJ

e+L .Fk+) crYt 3:b e c*lFt csjt3jl .rJl olrj eLJl .e:J rr;Li-:Yl ha ;ts

&3b g. Lt'li^ll -x' csjEll fdl crbi : ol:Yl rill d.,bf otJl .9J 4+ rA L^' J5l

. (P, 0.05) iJL -l iJYr ,:,'is; C .-rsyl ha ;i Yl 4nL 
".r:"k+) 

oYl-=

L.S.D a.*,-l)s ,-isl JLlil ,lrli.'\.r:-,ur^ll cr.tJl ;r i-ul--:Yl +r-;liiJl rrc,

y (J3liJl csjl3ll iJl dlbi e lJl 6rJ (P < 0.05) 
-'\-r,,- l;li=il ii"-=Yl 'J*lll J+ll

.ei .9;Vt c..,1-.,;ljiJl ..JS-Ll CJ , 6J.LpJl ieJ^+- C- fuJls," -tii a+L .rk+J ':YL &-.lr=

. irrir- aJYr

dr$ll e..,.l.^-ll .,J T4 c-r-r-,1rr s:i"'a Jrl- .=# I '' 'i or-li-''Yl t i i,r- Pll tsJc

LL,:)l ..rf. -*-r^ T4 ;-511,1 rr;ti':l r+ rJ ' ':L!Jl dl^ +il| C^ oifr d$l Oii #

i-c,a^;-1 ij-,r[- 'b]-.,/ u:ijijYl J,-i: ha3 Hypothyroidism ':!Jl D"e '&y

a,.j a1 J) F.,, r!,,'r "\b. iJri, Jl 4JYJI J) uq4r lu C:: ;,i 
'rt 

iS! ' "uLl '\l

T3 Jt*ijl J$jl J) J,-i .r-r--.r+ll l:a .r % 80-70 JIF Jb Jl-! ,r'; -:.p:'Jl T4

,t'*ylJ r 6r-rrur i-i:lr .*ri*--r.-r,J) ,i (35) deiodinase 3'-ri r-:^'v

. 9 cl:+ll

a,*.,5sr e#t+-oj eJt d.a,o oe (r!]4r-="!) T4 osrr.,r't ,4

r:c' i-.,3r- .!-# r:^.-l .,j,i +iJii^ll ' ;uJl-l Lr'i''- r.!-# t:''-l frc # 'l'{J\'$^ll 
' a"Jl

ⅢⅢ (́1到■JTl“ ‐ r.ull ieJ'"+ill

1+ +t i4i 
"&i
ωい」1ごい」ゞl± ゲ

1…・`‖LJl

63.6 110。 0 tr 11.974 t 89.320 20 'oJLi-Jl

48.9 116.1 u 16.828 ! 82.126 50 ♂
´

一ヨ

著

ｉ

Ｊ
ヽ

一孔

52.0 116.1 cr 17.132 + 84.330 33 ハ
・

53.1 89.0 b 10.529 r 74.566 12
&sr. 6. #!r" 4et3

4u +tt+! olLr

48.9 110.0 tr 24.254 t85.720 5
&sr. Ci,9!r" Jlo ,jrll

4+l- (J,"t{+! 6Yls

N.V.: 0.95 - 2.5(mmol/L)
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dlUJ4XlJ sl,a4ll dll."Jl J drt-^iirjl plrdlj BMI O# inyrjl -6
, Follicle stimulating hormone .r i-E ,i-oll i1*i-ll c.,,tj;,"Jdl ,-c_iL.* u"S a-.,ln 

,-ue t-i

Jr,- ,"# (P<0.05 ) ur',* tGliijl ot^;LJl clJl ar J.:. j Leutinizing hormone

..l"S g-.,U,r J*lI C Lrl. d , 6Jul Ar.r^-- c. o.lltL BMI Jl ;r!-y oUr.;4Jl 6ra j*St3

BMI Jl ;rlgr c.,E-r-xll 6rA -rsj "+ 
,!r ry..: T4 ,T3 , prolactin ll ,y Js ,6:i*a

,J e>0.05) Lr:,- r3-:-ls .re. : il -y l,JiJ=Xl JK4 J dllJ 6J,t+Jl a.c.r^+^ C^ tu_,rfl

Body 6rl-r;_, ii ..,\l _,yr crA L lrAr . l0 J:+ll .+ g*- l-S or:r*-,;4Jl ira .uS- tr Jr,-
ip GnRH ib"l -b ; "Ul aj^*Jl -ijJ rl , L:--i!l 41, .,r j;- &rx mass index

*lJ !.-r- +lJl dr- LH r FSH di- dS -1.!.,1sl .+ d1-9.Jcll lr,r ,i:*,1,.r- jle Jl ..,-.,

. (37,36) cul 6rJ iJl JlJr+ r ,.*.4trJ1 irJr au.i:r a.r.3 L:L)r &3r- i-j;a

o'b.-*X sl, ajl d.rr-.ll 3 drL^,irjl pL,,:rr BMI gg lly1 : l0 - &1*

N◆V.:FSH:3.9-12
120

1。5-8 ,PRO:1。3-25,T3:0.95-2.5,T4:6‐

1綽1智

`■
"ソ
|´ιコ7句7'こ毛昴サ1島■

aO。330 ±1.730
27.9=27

58

(P<0.05)り 1バヘ|し夢“

1毬|ル山
11111 1‐ ‐ ■ ■ |

・
|‐← ギ

1111‐

■BMr
Z 雰 lrりり′″c■i" II″ FSI

11.974± 89。320

a

0。 251± 1。910

a

3。437± 18.130

a

1.708± 5。 020

a

1。 458± 7.075

a

‐‐
|‐
抑

9。724± 78。 685

a

0。 160± 1.828

a

4.272± 17.000

a

4.877± 5。 114

a

2.755±5.572

a
1251‐ 9-251

15。 483± 85。 244

a

0。 185± 1.822

a

9。 163 ±17.282

a

2.343±2.966

a

3。853± 6。 522

a
26.9‐ 26

17。888± 79。 430

a

12.851± 18.870

a

1.114± 1.230

b

０３６３＋
一
　

ｈ̈
）

５７９

15。627± 91。 400

a

0.070  ± 1。 850

a

6。 151 ±14.850

a

0.028±1.220

b
0.070±4.55

a
12819128

22.500± 81.250

a

0。 141± 1。 800

a

17.041± 16。750

a

0。500± 0。650

b

0.614± 0。 912

b

29,9129

16。411± 78。 940

a

0.152± 1。780

a

9。354± 13。777

a

1.410± 1.553

b

2.709± 4.486

a
|>=30‐



」いしい

eL*jJl f3c et ;.i+Jl iIs .JJ.s.reu{ll OitrXl

-: lJtrJl e*,,5St ir. dit*ci
.csjEJl *,tU tt-Yl .r^ ,Jol .JrYl *J! tL-yt

.crL+Lll e lJl serl bL$ -isl '+ 
q35-25) L"J,"J| a$l

.crl^gJl olJl 6rJ -l],lS _,,KYl ,y' c.,.,\S al,.(4-l) ;u
.oL;L-Jl etJl se:l l*JI aIS .l;Jr 31i:-11
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ABSTRACT

Resistance of the Four Lactic acid bacteria ( LAB) isolates

(Lactobacillus gasseri , Lb.fermentum,Lb plantarum, Lactococcus

lactis) to various levels of pH (1,2,3,4,5,6 ) and bile salts ( 0.05 ,0.15,
O.3O)% for different periods of times( 2,4,6,24 ) h. was studied along with
viability of such isolates during freezing for (3) months, as well as,

testing their susceptibility to antibiotics. The results showed that the

isolates of LAB resist high acidity even with pH I for (24)h. Also the

isolates resist bile salts reaching to concentration (0.30 o/o) for the same

period. Isolates show good ability to survive during freezing for (3)

months. All the isolates of LAB resisted Streptomycin, Cefalexin,

Rifampicin Gentamicin and all of them were sensitive to

Chloramphenicol, but they were different in sensitivity for other

antibiotics.
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.=j5r+dl u"Yl $. 'or; i-itiS a,! 1-S . (l -r 2) o_,1=rr+dl u*yl r:c cry;Jl !q rJ.
iljJl d-,tei U+. (2) ,o:..,-. ,r*ll Lr*yl r..,s iiXll .,y-,x +J. + f-^,+i -.,:S (l)
rY;Jl 4+i+ tuJl-i^ Q : a s 5 s 6) ,o::+"rq*lt u*yl a1r sc r^j aiEs )r1 Lc.lactis
d,Yj' c-r:ls ellr cJS 6- . (l , 2) ,ir.rrr*ll ...,.)l )--: .:y;Jl Gi alj,,ll oJa d.rjls3 ,

JS,.../ r^Jl .l^,',i(03 il , a.:J,.-ll LJIL.-Jr U.ll 4-bJl .,:6 el+SIl 
";-"k 

l-r;<+

(l) O+-:-l+<ll uY! ifu^lb i-.,;^lJl ,;':til ,ji e LJ*yr o::+_ur*dl *yl #
reiu& 'i'.r- .i6jlj.^ oY=!l cII:-ltr'J Js4 dlhl Et-. e-ae4) &rar}6JiiL
j Lb.gasseri ,t\-sil Lrli^l iu! . (9)a-;3 .erll }*fill Jl irrx*l a.:r,".lt
dlr o+l+13 ,l .' afu i;r^-x Lc.lactis j Lb.plontarum j Lb.fermentum

c:]x;r,^tt o+=.r:q4ll ,vYl .rJ ri , eL,-Yl C Y*r;','-Jl ;r+. -l:+ll ,,J- cryjFll

. (5) etJJt J:8..r^ in*r (80) r_r*.,+ (1.8) Jl J--r rlJlt clrb & (S) .x

1- 」Jユヽ

ヒ

pH」L(OD)もしコl亀国| Ⅲ

亀1,ス、1

(な Ll

ム・11),L」  l
2 3 4 ”３ 6

0.0217 0.0229 0.0230 0.0239 0.0241 0.0276 0

い
い

Ｑ
ヽ
ち
ら
ヽ
ヽ
「

0.0245 0.0458 0.0612 0.0636 0.0660 0.1305 つ
４

0.0301 0.0652 0.0776 0.0890 0.0995 0.2456 4
0.0344 0.0676 0.2691 0.3545 0.4208 0.5251 6
0.0615 0.0862 0.9248 1.2656 1.5070 1.7037 24
0.0235 0.0247 0.0250 0.0261 0.0232 0.0282 0

卜
，

ヽ
ミ
いミ
ヽヽ
ミ

0.0355 0.0452 0.0540 0.0792 0.0895 0.2340 つ
乙

0.0749 0.0811 0.0860 0.0936 0.0946 0.6318 4
0.0792 0.0899 0.3501 0.4162 0.4695 0.7167 6
0.1029 0.1236 1.0243 1.2343 1.6813 1.9731 24
0.0218 0.0231 0.0257 0.0265 0.0287 0.0288 0

卜
）

ヽ
ゃ
、
ミ
ミ

ミヽ

0.0266 0.0267 0.0270 0.0274 0.0330 0.1156 つ

一

0.0380 0.0410 0.0479 0.0759 0.0817 0.1709 4
0.0393 0.0557 0.1984 0.3826 0.4784 0.5449 6
0.0589 0.0916 1.0510 1.4288 1.8Hl 1.8646 24
0.0247 0.0233 0.0222 0.0241 0.0260 0.0281 0

い
，

い
や
ら
ヽ
お

0.0261 0.0271 0.0561 0.0624 0.0850 0.0801 2
0.0290 0.0365 0.0622 0.0770 0.0930 0.1249 4
0.0305 0.0408 0.3161 0.4289 0.5164 0.5639 6
0.0439 0.0775 1.1116 1.5523 1.8619 2.0227 24
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●|力■ St← |｀ttお たム」14■

"IJ■
L瞬 ■ Jゞ口 L中出 lc´|メ|ふぅ0

勢中Jヽり1干JOい

ル出 e出 が )出!J!」しり`」 挙
ゝ1砕 Lり ｀ こ≫ も Lこ 戸

げ |ゝ´ メ ILさヽ ひ り邸 |が出 J`(Acid tolerant System)社む
dl

ψ」し(Intracellular pH)Ч 」ゝごLI』 ♂い"コ
|げマ|し 二́♪Lひ どぃ

"響
|

神日 |●嘔 しヽ (ATP)●Lメ |ごXジ エ
jい
し戸 国|げ■J´り と■・」J■

。(14)り岬亀日|ふり|い 」♂ら`
|ふ l`k J

ど ,即 |。非 Ⅲ国|●出ソ|ひ い` I Lbルr“θ4′ク″り邸 d(13)ニツ

J Zbル″
“

θ″′ツ

“
LⅢ Ⅲ LJ(15)り Liい ,辞 L6」 (2)、■ っ ギ IC謂

|

凸り 1出 が洒 出も (2.3J3)曇 、熱 |げツ|ど '口
l ott Zb・ρわ′′αrν″

む姜 許 い |ひ (9)辞 区 '出ツ
|」16ヽ‐ムn cμミヵメし,邸|ひ

ハ 1評 ひ Ч■ ご
“
申 辱りい `´ 'こ

・バ1‐ lゝ υLL lj卸 要
。φり4」勾

“

響 |

,Lμ」lcゝ。iⅢじLJ● 4ぃ
"|い
しい dツ :リエ

い |ヽミ■■ エ リ 申 lξ 鴫 む い り|ユ電 脚 |ぃ `二
b,い 」 |こゝ ゝ 乳句口 |“

脚 1許 挙 洲IJ“Lい ‐ 歩 ⅢLりい !´ 壺 |も 。(12)ば、■が

,二b.gass″iもヽ b工 (2)JJキ||こ工■
"・
・!メ‐」|こ)´iぃ

18ヒミムメリ 、,虫

,上μ」|こルiメリ ιい3c歩レZθ・ルθ′おり二b.′腸″″rク
“
 J Zbtル r″θ″ν″

JO.05)メい ,い」|こ)´ilハメメ」|ひ Zb.gαssθ″′Чメヽ
【`くバ壺

`亀
ぬミ1…1

出しL(4り 2)6」 い」エ ム`L｀ 出Kメ釧♂ 8。り|が 碑 `%(0。30,0。 15

。なL(24)_ヽ 出しL(6)■ uル
“
‐ 1い1｀ 1`

こル i伊 亀盤 L勢事 ´ ひ」1許 挙
"|∪
■ Lb勇 凸ツ )ム曇色:2-山■

(%30),1ル」|

(OD)ヽしコ1亀国|   _____
ス●::1.A:::L:ョ、』 I  Ⅲ

(なL)
神 |

(%)が口 lCゝ|ム響

0.30 0。 15 0.05 b■ ■ 出|キ

0.0281 0.0248 0.0219 0.0210 0

い
，

６

ヽ
」
％
ヽ
ヽ
。ヽ

0.0296 0.0273 0.0275 0.0542 2

0.0436 0.0460 0.0475 0.0825 4

0.1000 0.1220 0.1521 0.3864 6

1.6731 1.8692 1.8730 2.0751 24
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0.0396 0.0366 0.0352 0.0322 0
・一一　
い
，
■
　
・●

・．一一・一・一一一一一一一一一一一一一一一一一一一一一一・． 一・一．・一・一一一一一一一一一一一一一一一一一一一一一一一一
一
一一・一一一一
一
一一　

．．．一一一一一一一一一一一一一一一一

、
ミ
一ミ
ミ
、
一

0.0595 0.0600 0.0644 0.0734 つ
４

0.0856 0.1266 0.1772 0.1944 4

0.4450 0.5990 0.7651 0.8074 6

1.8861 1.9901 2.1220 2.1773 24

0.0378 0.0374 0.0353 0.0349 0 一
一　
一
い
，
一　
●
一

ヽ
ミ
ヽ
ミ
ヽヽ
ミ

0.0611 0.0613 0.0621 0.0644 2

0.5807 0.6852 0.7987 0.8780 4

1.1103 1.1498 1.1532 1.1982 6

1.7054 1.7733 1.8951 1.8962 24

0.0369 0.0366 0.0359 0.0344 0

●
い
、

一一

一
・　
一
卜
ヽ
ヽ
おヽ

0.0626 0.0750 0.0778 0.0838 つ
乙

0.4016 0.5730 0.6357 0.8524 4

0.8783 0。9221 0.9800 1.3942 6

1.6024 1.6362 1.7932 2.0457 24
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t'-rlJt L ,tl ,* 3+;.Jl aJ.L- d b-r, -.-;1ii3 
$.i Lb.fermentum L5,'* V\

.(2 J:r+ ) ,lri-ll C)-i (%0.05) ,JJ.

1.61J*X .rir l-.,Jljii lor- .s+ jt Lb.plantarum LJ,rSi C- t*LL JtJl ;1S3

.i' r^Il ,,., -!1.+ .lbliJ) L-,r\_r , olG-Jl C)-i (%0.05) jS.;l-r bl : "ll .L1,- ,.t'
l-rJlS+ ,''(h.!. Uf;^":t aLU- 6^ oiJtL %(0.30 :0.15) Ji elri.:ll 6>-i uS-, ar\,;

J.ill i-iES c.rrlr-.;1 riii , ebs^-ll C)-i dr -"s. ]i r-:s.-:+ 3;.!l ,rlc ;Jrll t -2.'.1 Lc.lactis

.(2 cJ:+ ) '1,L-tt C)-i %(0.30 -r 0.15 r 0.05) rF. -:+ 
leiini .9J J--t ll i.zii;rL;

,-.,,! L-yl clrE-ll C)-i -!S]i J.-l ,,-Ic +*r-.,1Y1 .aYj,,ll +l+E.l+ fu-;lil| 6rJ

,Gl-iS cr,lS Lr:c , .s_,,iYl ij)jll crYjFll g^ )*s: _.!Si ,.-1S Lb.fermentum i$Al

l-"S elG.-ll c)-i .l^ %(0.30 :0.15 r 0.05) j,sl,ill r:c. crY;Jl il+.1^,,J'i t"r,

"s. Jill r:c 6;aYl oY;Jl r.r alEs dr .,Jci (%0.30) -'"S" Jill rr' lar^i i;i[S cr:lS

. (%0.15) dlli .r JiYl

r Lb.fermentum r Lb.gasseri ,.:Y;Jl ry! ora dl:;Jl U e'-A
s4 s2) a:3^il '-'!nill clli.-ll 6>-i -'"S. l, L:tL & Lr.lactis 3 Lb.plantarum

.! ,Jl, , i.cL (24) ;ut l<r:.x .s.l ,lrti -"JliJ,JA l-si^rtL +6L r,,. )-:i l, a-L (6

,,Jc Ol;)J g:,-lf , ;rri',\l 
"/ 

dL,Jt 6Jiil eli.Jl .J. c.,yyll elh ir! ,=J )-i ,#
JJ alilJl 're I Jl 't-,=jt dr +ilI 'tf.,3^ >-f- .,i,"Jl ol,e.:Jl 6)-i r-n-, rJ^ ft-ll
,,,+t J e!i.-Jl a>-i UrtU,rt .rlJl ;-.1.!,ej; Oi ,F.:.s-.:dl jk+Jl
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し

(PrObiOtiCs)与 凸|よトバ Цい |｀
tt'“ゞ亀ム」 1出

`"IJ踏
LLメ ■ ■ツ_メ 御 lo・ IJ口 |ス

“
lυさ

,鯛りヽ り|ギDJ●い

ぃ (%30)d、 ,1`り 卸 (Surface Layer Protdn― SLP)÷い |」コ 1凸出 ソ

」!ヴリ し ,国 も 国 |とい |ひ め Siふ日|ふ 凸り 黎 1尋■WI´L｀ |

(SLP)山 t■ 九 メム丼 り ぃ い ζ o」用 ″ )^`'日 |″ '11=‖ |ゝ oぃしが

照■ひ ,い出 |こゝiル も底渉しb≦ 甲■ Lり卸 ψ脚IJコ1凸 |」整 ぃ

ご り遍 |“■ dい】 lυ昌 Lし 絲 こN〕温 b」
`判

lJJLi工
(17)」 (8)。嘔 。(16)

許 あ」 |ひ P)夢 い (%0。 3の が井 興 |こLi許 も国1凸呻 |

り0。 15,0.05)メリ→"メ
」い b典 (・ぶ出9』 ぃ LL、 ぃ d≫

。,い」 |こLiひ %(o.30

oL」ソ|い メ` |■式刈|ぃ Lり 、 乳っし み 甲 1凸Lb』 Li

凸 ,い」|こ光 ムゝ‖ヽム‖山り知手島出L、 。ヵ J!もしi饉・メ」|こ光ゝ

出い劇 も国16も ごЬゝ ‐ ♂し(Bile salthydrolase(bs力 )gen→ 曝

い 」 凸唄 1出 ―
。も劇16国|ひ ,い」|こLiい な日|

出 `´
1‐ニミ|♂IBメ)ダοbασたr滋″′ο4gν

“
」二わJοみ4Sο 4ノノ」二b.′ゐηrαrν

“
。(3)り |

亀口 |□J法‖墨 刈 い し 羹ヽ dツ い L

Zθ .ルθ′お J Zι .′ル″ゎ′ν
“
」Zιtル″″θη′ν

“
J ttb.gα ssθ″れ と口|(‐ 10・スti

ふ db」|げ→d(3)あ却 |ぃ Lヽ ・」嘘国1凸国二』ぃ 。」 Ⅲ lヽ “ヽ‖

“

」

J Rifampicin J Cefalexin J Streptomycin)凸IJム州 』りL 出K

甲 |,1漁 “ヽ卜(T五methop五 me)J、スJ仏 iもL‐ 鴫 区 `(Gentamth
‐ジL』≦ `力志 24)静 井 ぃ 率 J!|ゝ Jムム‖`jL立

Zb.yssθ rJ

Lヽ こヽ161・、スⅢしジL●Kt夢 I Lθ .ルθ′お礼メ|,1憔 “ヽい(Ampicinin)」 、ス̂・b」 |

・鼻鳳 (10)単■ ム`LA勢 凄
J、 ■^db」 |け→ 凸句L村 ` 払 ミヽ1・ JI 凸IJニム‖ Ⅲ  db」 |メL醜 い

云
`L、
^メ≦ と、1`」 |こ 1.、 ス嚇 L●K、■IZι・gαssθ″′礼月 |,1憔 “ヽい (Neomycin)

(Erythromycin)Jム
JI“・ スヽ Zθ.肋θ′お り、 し牌 高 ●鴫 ・ 勇 ふ (12)■興 |

。(TetracyClin)」
二 Jも し 出 Kぃ

♂ `メ■ (11)L脚
1 1lLSA力

ひ ぃ

しヽ と`メi五ι.ρttη′α″ν″りZιtル″″θ″′ク″りZι.gαssθ″ノこと口|メL●Kい

(TetracyClin)J`ス
Jメ  (15,20,20)♂り|.非 ■興|ム `■、ム」出iⅢ
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■ J■」い Li。 (Erythromycin)Jム J♂ り |ヽ多 勇■ (15,18J23)

,Cefalexinり Lincomycin)凸IJ二 Jも L二 b.gαSSθrJ型メ |‐饉 山IJ、 ス̂‖

ひ
L工
(CO―t五moxazde)J、 スJ札 1…ヽ■ 出 `ヴ

J可 |♂ (Rifampicin

■ 卸 IJ出 ひ ■ ヽ(C訛五axon)Jム
At暉
・
嚇 L心嘔 `勇■ (29)≒岬 |“藤

凸|」 、ス̂い も L Zbル″″θ′′ν″ じⅢ Ⅲ こ数■iジJ亜 り|。島 ・ 勇 ム (12)

出も 凸|」 スヽA‖ 典 Zθ。わθ′lisり 二b.ρ腸″
"″
ν″ dも」|メL醜い 丘 `ゎしiu`:劇 |

(こ ,.`ス 喝 LL.Kヴ 」1憂り|ひ (Cettriaxon,Cefalexin)・ IJ二 A出りLLェ

Zθ.わθ′お 」L`→ ・ 勇 ふ (11)叫興 静 上■ じ出 .(Lincomycin)Jム △ヽ

出 喝 ・ カ ム (10)与興 |ム `嵐
ム勢 凄
L工
(CO― t五moxazde)J.ス ^11&・ ム

ひ 二脚 1辞Lり嘔 1“勢 L立 (cHOrampheHcd)」 、スJ札 L山 り |む→

。」≒だL(30-20)

Li。 (Streptomycin)J二 ^l Zb・′ル″′α″″ じ典 ム句L」 1(18)り Li

Fレか L(10)_が力 (Ampicillin)J・
スJZわ.ノαη′αrク″ 乳旬Lし出 ツヽ 血 (19)

ιθ.′ασ′お■りLヴ」|_がり|ひ 己静 。́(Erythromycin)」 、ス̂lF♭い L(6)」

い 脚
l cttJ。 (Ewthromycin J AmpidlHnル

」、スAひ 脚 |レメ L(5)

凸1ルバ eヽtニニJ工 い ぅ響 1凸 |」 スヽム11」≦洲 |しか こ L● も Lため 。い |

ル響1静 1́`Li～い 崚■喝 `響 ナ
^||ゝ

d分 出LbJ dツ 1事
。出 釧 |ぃ ぃ 羹 ´ 亀 脚 1凸 IJヽ ス劇 私 ,日 |ム _‖Lふ |い ´6Ч 』

■ギ聾こ国|」こ挙
"|い
Lb■ 凸ツ

～
島′

メ i(3)6」 _郵L滲」|工 こК洲|∪‐LL漁 凸ゝ 毎 も■ 1
。111ぃ鳳‖♂り|´ い |ヽミ11`｀い |♪ム・邸1渉=己ワ 1出 し工い≦軸

とか押|… Ⅲコミい |工 ,印 |に■ 山り 1塾L(4)あコlc■メ
リ Zbルr″θη′ν″ い J工1♂ Lヽ…1´ |』出1も ヽ LJ墨 `〕■i(3)6」

こJIご■ ■」|いL」IJ工 il´、=11し、、と 出も ぁ出 | ・ヽ l Zθ.腸θ′お J Lb.′ル′′α″夕″

■ 出 KヴJ可 |ひ `勇■/小 (810× 2.9り
810× 2J810x3)」 り 1許

れ i♂ ´Lソ |●喝 。メ蝉 小 (810x6り
810×
8り
810×9)メ1出

甲 |ゝ刈 IJ工 i´L!ニ メ1`。光 i出り |♂ ぃ Lメ iZb・ yssθ″Jぃ

Lヴi`メ|‐ 劇 小 (710× 1)Jメ IⅢ 劇 ≒■ (810× 7.7)ぃ
。6工しヽ もり 1"ユリヽ

71

ヘ



い
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ABSTRACT
The aim of the study is to investigate the inhibitory effect of some

natural compounds there are Flavonoids extracted from the dried calax
leaves of fruit roselle (Hibiscus subdariffa Z.) , dried leaves of Rosemary
(Rosmarinus fficinalis L.) and dried leaves of sage (Salvia fficinalis L.)
towards the toxic and mutagenic effects of Aflatoxin B I extracted from
an isolate of the fungus A. Jlavus. Albino male mice (Mus musculs )were
employed as a biological system , to achieve such aim ; two types of short
term assays were employed .The first , included cytogenetic analyses
(Mitotic index of bone marrow and Chromosomal aberrations and sperrn

head abnormality assays. To assess the cytotoxity and mutagenicity of
each extracted flavonoids. gradual concentrations were prepared which
proved no cytotoxic or mutagenic effects , one concentration was selected

to examine the antimutagenic effect of each plant, an interaction was
made between the extracted flavonoids ( ) -g / kg and Aflatoxin Bl
(0.1) p.p.b/ mouse given orally or with contaminated diet using two kinds
of treatment ,(before and after ) given mutagen to determine the
antimutagenic efficiency of extracted flavonoids .

The following results were obtained :-

l- The natural compounds , extracted flavonoids from three plant
showed no cytotoxic or mutagenic effects.

2- The mutagenic effect of Aflatoxin Bl was increased with
increasing concentrations therefore the dose (0.1) p.p.b/mouse was

used as acute dose in the later experiments. The toxic and

mutagenic effects of AFB I caused increasing in mitotic index of
bone marrow and chromosomal aberration.

3- The ideal does of extracted flavonoids showed good protective
activity, This was depicted by reducing the mitotic activity,
chromosomal aberration and sperm head abnormalities.

However the inhibition effiency depended on the type of plant and

type of treatment, Roselle came in the first order, followed by Rosemary
and Sage.
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ABSTRACT
The present study includes comparative anatomical study of leaf

epidermis and cross section of stem , petiole , and blades in some genera

speices the family Cucurbitaceae in Iraq . The present study included the

species Citrullus lanatus ( Thumb. ) Matsum ., Cucumis melo L., Cucumis

melo . var . /lexuosus Naudn. , Cucumis sativus L., Cucurbita maxima

Duchesne ., Cucurbita moschata ( Duchesne ) Poir. , Cucurbita pepo L. ,

and the specie Luffo cylindrica(L ) . Anatomical study of stems , petioles

and blades showed taxonomic value to differentiate the species from other

under study, such as the straight of cells walls on adaxial surface to the leaf
of Ltffi sp., the variation in number of biocollateral vascular bundle in
petiole of Cucurbita pepo and the variation of biocollateral vascular bundle

in the midrib leaf of Cucurbita moxima., and other character.
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Citrullus lanatus ( Thumb. ) e!r$ L-r'' .' ', Lii . .-!lll ,=+ Cucurbitaceae

j Cucumis melo . var . Jlexuosu,s Naudin j Cucumis melo L. 3 Matsum .

j Cucurbita moschata (Duchesne ) poir j Cucurbita maxima Duchesne

,-r'6+.Jl ;..,-," Jiilt c.,liJl ol c-ib . Luffa Cylindrica L. $\ Cucurbita pepo L.

めヽ 1&^く 。しメら嶼→‖t■型 ″ ため』 手 こ羹 1柳
…

Ⅲ l凸L押しめbWb

♂
|も 静 」尋 り |メ |・功 二ηル Sp。 こが 響 lc押 い Ⅲ 銀 |い |

ン
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6!rJl ./ Cucurbitaceae is. ,ilt i.tit'tt cyt:-J tlit .r:+J ijJli" i-. -ral r*!r

-,SJl .lgc cl*.d\-

Ldl 4i.,J, ol.-r]l q1plt i31r^ d UL,JI pj-Jl u. ,lr-i-l ,;S^r Cucurbita pepo

. .5JAi ..ili.: ,Jl arL.) Cucurbita maxima

■ 絶A‖

ふ r、 1ム

"島
しメ |■り |おい |ぃ (CuCurb■acea→ Ⅲ デ IJ■ 国 1壌口|」

」1■国 1凛日1静
`[2]Jメ

‐ゝ  [1]JLi●■ 18工 ■ 1りLi Lぃ句 枯口 |

:ひ ぬ 撃 い

(Fe宙 lleae,Melothrieae,Cucurbitac,Sicyoideae and Cyclanthereac)

メ1∴こ(5)伊ぷ ■ 日1墟」 Ьメ「
1と 4♂ぃ 出 Fe宙neacハ 1ゝ墟り |」 りLし

墟 口 |。LJ[1]c■ りb区 .メ・ la(4)←」 CuCurbhae ■ メ |ひり」 日し

。が日|い ■いyl～ 与いり1辞国|♂ ■レ 喝165oり じ‐ (1001い島

J■り6」口|たっツ|■りIJり|メ|ひ Ⅲメ1社口|■ ●井‐ FL J≦i[3]Li

メ げいi(7)J卜 にL`しメ(650)っヽ喝けい (100)。逃 J Cucurbitdes

榔 `L」 (700)♂ lFJ叫 (90)計当tメ|さい |ぃ い1[4]りLi区・
`メ

|´

J枯 日 |レ轟 16]J[5]Li.Lメ 」 |こ脚 亀し !L`こ げヽ i4渇 dメ |“|り

■も」l oi[5]り LL Subfamilies:Zanoniodeae,Cucurbitoideae L、 (」墨′

■Шたり |ぃ ♂ `い 6の J見
“
(1助 い 6込しり上 戸 』 |

メもし≦。しメ(775)♂トリL■ (100)=5メ 1卜 (7)」lt´ 1-'l Cucurbitoideae

。し■(825)り町 LJ Lぃ (120)FユニLメ 手ヽL」1乳Lし」IJ[6]

井 ヨ |ギ IⅢ
…
1夢 lα″ツ〃クs Fo、k.パ L」嶋 劇 げ哺 |げ■ 喝

C。lanatusと■1凸与遍 め ・ [7]り園 1山も ι螂 螂 」1い 出も Cプ′r"sげ型

e国1斗 ♂」中 コ |げ|～メ |しメ 1辞L♂ (Watemebn)→ 卍 郁 yl

♂J RAGGIor RQQI脚 |」 ♂ |げ→い しdメ |ざ国 I JJo c島 (c井聾りげ |

げ 中りSHUTIじ押 →。rり
`メ

loLが ひ L ξ Li,QARPUZ"げ ヽヽ

。[7]J[8]より」|´ SHAMSI

（

ヽ

０
フ



‐

2011651山己|`22 1ヽヽ Atl 極 鋼 1諄
～

″
“

げ手V付“I Cνθν″お ■ツld[7]J[3]こ>しドリし iご饉 c″`″“
お Lo υ■J Li

げ |■り」 IC″
`″“
お sα″ッ洲 L。 ひ いLこ

"」
1洪ハ |。 (An old Latin name)

ル i・ 図 メ 国 |が 響 lo日 許 」 |」 (“ uぃ り国 1許響 Cucumber

も Sylあ 6り|ど ,Lりい ヽメ 、ぃ Indan re」 On～即 1辞口 |ひ 也

"
C〃
`″
″お″ιわ L.メ 6メ|♂ 穆井」 |♂日|こメI Li・ [7]("Water cucumber)

Musk Mebn,)も ト ツ|か り≒メ I BATAIKHさ■ げ ヽ[7]り [3]■1りLi

♂ 事
I MuSk Melon函 ,井 ♂ 贔SWeet辞 →りTo巳 ♂ Me10n(SWeet Melon

´ bLLIメし6メ|♂ J臨しVanedes、か ら(25)」LJ[10]メ Ь島 ・・メ ´ゝ |

6ェ d。 ,ぃし♂ぃ ぃ、い |い ,国 |。コ|」 1ヽ・り却b・レ喝 ル メ1辞し

BATUSH or響 |びJ■ り|びJ■ ■Cクεν
“
JS″θ′O Ji卍 。|ェPヽJヽ諄ハ凸い

望卜」I Li.甲 |ぁ」し6μl♂ ♂ |げ |こL島 BATUSH AL―ARAB

Snake Snake Cucumber→ ≒メ幽ツ|♂ 卍 C"`″″お″′わ。var.ノの「
“
θSぶ

.Khiyar Tarouzi cw■ りt■ →甲 L」 。どぃ メ 許 メ リ出|ザi`■ ご
“

Gourd,Pumpkin,)c´響″」じ■yげIJd C″
`“
めJ″ L。 脚 |一

。17]p]Lb』 ギ a夕 |ひり6い|♂ ■が一 といi13)■十 び ♂ lSquaSh

乱劇|♂ ,国|■メI SHIJARい ,しコi6_[3]鋤 Li C″ε″ι′″′響θL。む」L

♂ IL。1.KULAKAこ 型ぃしKUNDUQめ ヽく―→― oLヽ・
Sご
・

1ヽムげ■J

…
IL!QHRA HELUメ 」|こメ|→

～
メ 嘔 …りa″θsヵα

`α

(Duchesne)Poir.

L辞 L6工 ♂ メ 色 ″ メ 」 lbLi[1倒 Jp]‖ SWeet gOurd“ 勢 ダ |

み■ うし■ 1岬 |」メ国 し出I Long Neapolitan Squash J Naples Squash

。亀島 夕iジ■ ■め 」1鱒ヽ 二り 凄 L♂ げ型 げ」し出 国いよ■ ´ 島 4姜

Red gourd,も洪もyl cル BOBAR L口lζ望 C.″α′
“
α Duchesneこメ|い

■メ■oL・メ ど,J SHIJAR ASKALA 4く 1、 Jナ島→乱月|´ c´響 ,鋼 `Squash

Li・ [9]ヒ亀́ i… ♂ り墨ι“i・ [11]J[7]」[3]QAR'A AL―JABALしユ■|

Dish Cloth llへ こヽ、ルI Jl.スミ‖た墓いツ|じ二`ヽ遇口
IG■ tt‖ILy//Mille υ■J
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db'i cp Cucurbitaceae ii. .,1,rll tgt tt u"u+i tlrl ci'+l i;yti. i:. ̂ p: Llr

a^,All .u. : rL:i

3l Luffa +l ;* il Luffu a-Yl . ,'uo--.oll L^it^3 Gourd , Vegetable sponge

. Towel gourd 3 Lofah ,,-, irSu. ;,oY! *--+ ' ill enveloP :i ..-.! Wrap

脚 1出 。し」 |

Epidermisり尋|夕之≦:1

■
・

嘔 Lい メlt L.ふ → ‐ も●に 計 じうち 脚 1社 Klも 酔 晏 二 i

♂ |」 Pedhg脚|■鼻「 1ム‐1も亀国しd」|ぃ わ 詳JIが1許 dⅢ

げЬ上旦り 0)島 勢 Jl^‐ 1ヽ ⅢⅢ 」も じL」bり国|むら二」|じ上 岬 Stripping off

■卜 ■■ Petri Dish ψ■ひL Jlひと劇lb即 |【 1́｀lL■ Forcepsご呼」d漁い

‐ Jlを
"劇
|りⅢI[ヽほ。し即lc■ 坦口|ひ」|いも御 |。し脚1地り」,L許

(5-2)3」 ¢■c井 ´■井メリ(%70)ゞりiぬバ ♂
…

|(%1)メ勢 副声 |

甲 |ぃ け豊」凸い 6」 (%70)qttiあぶ嗅Ⅲ Ⅲ 6準iJ!「 '｀ い`‐ `Ⅲ D

り卸|―Dごル円コ|ン bL JC●
…
Ⅲ鴫り IJ!り却lt｀鳳出Ь_6」り|

。も b」しt戸釧 ひ 卜 Lエ
ー
し甲 |夕 Lり c尋島

一:Preparation of Transverse Sections生 あメL出 |で■ L」|、序五≦ -2

d典 ご出 し 碑
～
メ 1辞国 IⅢ (‐ 1・ ⌒ 社井

～
|い 凸|｀ 1こ LbJふ ´ `´

1^｀ミlJ-1

♂ Ⅲ こLり %70 ゛ゝ `´
ll ⅢA´ を L24 3LIFoA.A.… 凸甲 |こち ヽ 3

11、■、“♂
●胸 り■ 2♂ト リ ー ♂ 」1こ 園ゝ |`´ "L`Jム・1瑠 |●脚 な刈 |♂ メ郷 |

ここが L‐J3Sが ひ´ 2L`」 %95-%90-%80じ羹 ldパ ひ 工ヽ1ヽバ

,-' ..it dr*li-o JJt .,lii ,J-l.S.J- ej-,J eLiJl clr-.;-.p b:*r.3 .aJ.K ieL;r^J ,iJ.L ."lil

.ll2) aLu- JEJ J:6cL 6ul ill a-.,I!! F ew:! (3:1,1:l,l:3) 4r.s-:

,J a-L 48 ;r-J, 660 +-.;-q A.,;c d JitJl d)9" lUJl C^r,, 4j,o Y+ , t:" ll dA" "Lill 
..'( " -2

,-,(Jlr./dlp"lrlti.]cY+';:;l-rdlp-l$l ,-,(.. 16rr, JSri^Jl ,jJJ]ill J--d).".]rLJl J-=J

\p v'J. (-

. iJ.lS 4l t])ill .=+ dsj "oJ+:Yl ."+r .'3!^ 6 a,L,ll orA .-LLS r u#cL 6ul drill ,=t' el:-t
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2011`5」出」|`22 ヽ`ヽ ス
'|

横 田 1許
～

■り こ■`■Lさ ご心‐こ`メど■」‐メ‐口|どⅢ不■刈IⅢ脚|■―
-́3

φい こ Ⅲ Ⅲ 脚 IⅢL J‐ 1、 ^Lユ lhtミ 出 卜 許 こЬ園 lα■ も 国 |ヽぃ」 |

.Rotary MicrotomeりbJ ω」 |♂ ♪卜 脚 こ亀いJ仏 崚 め 墜 L

許 Ribbon■ メ iさⅢ 渉 |コ1己む ´ `メ均 兵 L12-1014ム …
‐
こ
ム|」 |`´ ,‐ L`-4

Lュ.じ `ジ
ユニ」|,L趙1心´ LJりち●υぃ→K一 ″ 押 i●´心■ 九」出いム

“
鳳 社 5ヽごい

oい 区 い■ 為 法 団 |ぃ ♂ 1芍!出 ・/5-40社 Lな
“
、ハ許 ご興 |こ句

静 メ串 h｀
へ1●し 」し6い しoヽ岬 6螂 |ごい lt｀ ― 亀´ [1珂 ,J[1劉 ♂

。し ‐

福 Libび国 |

Ordinary Epidermal cell of leaf A-lJJlJ q.rtao)l ;-/idl L"yi -

♭ 卸 |り」 Anticlind cdl walls～ し」 |●b却 IJ嗅 κ 口 iしF」 |)ム ぃ 。占 |

碑』1｀く̀こリマ1醸ヒメ|いい LL←mくゴ♂り1=・ ^亀り 1手 げ暉 |ゝこ」´■■ |ヽ

…

|´ 6ヽ パ・‐ムこ_メ ‐ L。 二しび ♂甲 押 b型 |い日 |

_1^ふ ¨̂渉」1夢ⅢI´ めコ |いX“ K述 (1あい)げし。JS許 い む

Cプ′rν′ルsひ」|♂ ≒卜も Cνεク′bJわ ρυοこJI♂ Strdght curved ‐

ひ
」 16キ■ J Cνθν″お

“
θ′ο りZz拶♭ν′ノ″渉 Jθα●員メ|♂ ■メち ′α′α′νS

♂
LAlもL■ ■ も し 1壺 嗅興 |。E」 国ヽ I Li。 ち 」 |こい |』饉 JShuate

´ ■出 出 K(>♂ `ZZψ ヴ J′渉 Jθα ♂ |♂ Ⅲ 品 出 K血 `げ口 |ご日 |

とい
ylい
ごい 与E場 スⅢL鸞,CνσνrbJ"′響ο」Cνσν″お

“
θわ  ι宅口|

出Ь
`‐
t4il`ⅢⅢ 睡 り1脚|いミ」臨 iの1る|ぃ 区 。(1`2句)なも』事

×32,5)碑 。い が日1辞」 |。■ b却|… さいiJ― ●KJ`|め国|。いiJ!

♂ J襲い JL(37,5× 63,3)り C"θν乃ノ″
“
笏物α こJI♂ 」襲が ,L(22,5

X25)碑
♂
|ごL口 げLE淮 」loL‐ lJヽ ‐̂。K lAll｀ ` Cνσν

“

お sα′′ν
"s ご

口 |

C′′″ν′′νsり Cクθν″わ′′α′υο ご差メ 」襲ハ L(32,5× 53)JJ襲がIL(18,5
× 占 胡 ハロ 1出 碑 社 |ム とい IⅢ

…
Kぃ ♂ 。」脚 り C勉″α′νS

し



dlrjl ,rp Cucurbitaceae AfJ3Jl AljbJl o*u+i gt,ji ,J;+J  iJli" is- -&i r-!r

ppSJl .l.o. 3 rr :i

_rr cLlnJl l(\< Lt l).Jl crjLi.l r.ii.+l.--Jl GJ,-ll b.r't l-^i ..J+lb *li*il i*=L-Jl

.tlyYt tol, Straight i4*iiJl i!+ll

Stomata ofleaves山 |ゞ´
"出
|…

脚 |キJ tt Amphtttomalc haf〔」|い い` 4畿,」|げい |ゝこり1 6bi山戸

芍 」 |とい

'|も

し 1饉 亀 脚 1山 |ヽ 1・ Jl、 Lヽぃ Li。 メロ しψ 」 lι■ 」 1許

lJJLi lパ ,ヽ [15]り [14]。いもL♂ び||も Anomocylctype Ь日lψ調|」が」|

が日|ひ」|メ36ヽい。 Cucurblaceae柱口|げいiとぃiごbi♂
"」
IJJ!

L国 |(1ぶ り 」|り ‐IⅥ 。ムロ |メ 1静 ´ Jぃ日 |バ ♂ 」L

♂小|よ島 Cノ″γ′ルs′α′α′″sデ |び も日|力」り !亀L!Hemわ aracydC
.[16]。≦IL 11山り Cνε

"″
お sα′Jックsご口|

り 型 いい とい
1碑 〆
“
Lミ 1饉 り |ごL許 喝出 し り 1亀K“ 戸 ‐

とし｀い )♂ 単メ」1押 1許 Ⅲ  LA.ゞL」|。L」|じ上 場К メゴ ご 鈍 し

♂ ♂Lメi型1押|♂ り |工 ‐ l Cνεν″ιJ″ ′響ο♂ |,1れ|
:Lり (♪」|ひ」lξ メ 1岬う― 。■勢‐J!こ羹

|げ出ご■』も `」釧|

が 1汗呼 0.6-11.→
“
い一 い メ い い :ハЧ4‐■ |・

′́Z′bν′J′″ Jθα J Cクθッ″ι′ゎρttο りCνθνrbノ的
“
οsθ力α的

とい
|‐ C工ヽ̀

Lり oO.2-21.o碑 Ⅲ 脚 |い ob二 :4¬1出 4」P,A゛ 』́・

.■

"」
|

:L― Jといい」ψ脚 |。日|どL“メ 1出さJぃ ♂
lLψ ッ′ノ″渉 Jθαこメ|ど Cπσπ″bJ″ び国|とり11・ 1ム 1ヽ:ハ,IL井響 |・

。(13.7-9。 1)碑 b―いい メ 1出。●K

碑いbi♂
"劇
1仰ハびり♂b4性リコ|とい I ⅢⅢ「

1ム∴:■国|をひコ|・

C .ib tlTl 4-{ Jl*xi\-,.' -- rJiill i-iEs d Crl+tt l.r a'lSl sj.(24.6-16.3)

ミ

ヽ

b19,J r .;^^-.1J1 aJ,V k;pir!5 3i i3r,11 , ;r-'Ll a+lrl 'l L^.,J L.i:ll 6rLj ji
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“
」L口いⅢ3～

lLヽ光 ぃ 。[19]」 [18]醜■16工 」!)‐ 1島 。こ少 リ メ |。こ』 o男

oLヽ 1胡 、.ム 凸旬 ♭ 血 `"」 IΔい i♂ い ノL出 LJLヽ (1)あ‐

ヽヽくCνθν′bJ"“αχルηαこ脚 j≒ぃ,メ Lヽ(14.4-19.8)融 cl二」|ひ」1許

cju* l-i .*l'i ,-< Luffa cylindrical Z;X A,-Q\- (17.5x27.5) : iri
,.+ Jdl ,-t-:L J'-"S -ij^,Fl.- (17.5) .r#,',-u].i.sJUl Cf*ll *J' -l:,ill rloi

t Jl # -.,pill ,p:p Jr-x >+uQL (12.5): Cucurbita pepo tdl
(19.1x25) ,A ;ill rl--.,i Jr-- C.! LI;-' ,/ . ;.,i :-( Qysumis sativns

tlpJ 6l*lrii\l .J! Li ,Citrullus lanatus tCl *# ,-t'i .-s -r,:.uSl-

. .Jr-ltr,f:lJl a,Fl.-Jl )5e c.,YrlJl eLb r3r- ;+., iJ=ls. .-lSi.s:iYl

Cross section of blade AIJJJI ,J.4X &-ll:..*Jl SILJI -

■ げ、 |ヽとぃ,Mesophyn申 |ひ」 ILバ J」 国 |ため Jごし い ひ 五 i

Lも メ|ぃ ヽしい ヽ 多 ■。日 i。国 |卜勇 l DorJventrJこメ |ひ ●K`嶋』

♂ [15]」 [1倒 製 り面Lど 羹 |も・ム切ヨ|とい |け■ メい甲1押|に｀

.Cucurbitaceae i*" J"ll 4-hJl .11-i+i ,,,1:1 ,i .;* .f a-$L Dorsiventral a-i.-  i

oLi.,-2Jl &-l rtJl eJ.Lll rls*l ,...+ lJ.3J bJl;,-!lrYl ''urui rii 6;AYl a;=lJl ;r

C Lll oA cucurbita pepo 3r.,tt j+^ i,F.i .j6 . sL-Jl , i dl ajtj^ r]c 1--r,.--

cr:ls t^4 .(4 ..-!) tlryt !+ ..r- "f ;S-i l\#.r Jri-Yl ;,o ,-rr=-o3 .rl"Yl 6 6-,.-"

Cucumis sativus tl:rYt "+ 
.Ji-yt ..r a+'- y - ,,J'Yl d,^ 6J*L o$ -ri 6si,i- Lri*.

U"; et* -,J"i rii 4-!Jl + tlr}l iS L"i Cucurbita moschota j Cucumis r

E- el:iJl 6i63 dlli.r .(4:3 o.=r) Ji-!l s..o ,-,r.-.o3,,JcYl U G.*,^ a* --pU a:L

. e=:t, JiS.iJl ,J 6jtlj^ a-" Jill 4-l5tJl gli ,-.,lii.-l ,J-l^J ,#'-u.tt a+f O! [4] .fSiL

(2 &+) a..L-)- dl^E,tlrll sDEiL t=^:b ].xlx,'ue Li sr J.-ilt ,s\^..' 
",-i+ 

t$ f-i

( -257.5) : -,+.rAu (245 -150) ,* CrV Lamina drrl gJ-^; '.,l , ;i t' -N

ucumis 89 C.var.flexuoSUSj Cucurbita moschata .t+.Jl jruQL^ 375.5
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めJ」
"aJrblilracθ

′θⅢ抑L国 げい|こいl´ギもし ミヽ声亀も。

♂ ■J,い

毬 口 |げヽ i… 壺 脚 I Li・ ●与」 1出 酔 ♂ とい IⅢ りど い り・ ″θわ

け」lb〆 弊 許 りLをメ|ル」が日しゥロ1辞」|●I Cucurbitaceaeを引|

ぶ IL Iヽ (5弓 )CJ″ν′′夕Sわ″α′"s♂
|´ メ 1ムヽ スヽしぃ ♂ し咄 』 工 邸

Jヽ
‐̂。ヽ,`さ」|も1臨ムキ|りiむ |う ム1∴ Ш Iぃ tも、ハ″ bl■ 【́ハKひ即し`[14]

が L(35。 5)J Cνσνrb′的 ′響οj■呪角L(18)。い ."コlc■」|げL域■い

が L(12.1)碑 びい が 日 |ひ」 |“Lい “ JL画 ・五ψ ν′″″ Jσα♂

なし り片勢 二Ztt θ2JJJ′″′θαご口|♂ 勇電漁 L(31)」 Cνεγrら′′α″αJ“αこ脚

。押 1押 |♂ Ⅲ メ LA4甲 許 i♂ |。日 1許 興 1島 釧一 ‐K

t4-」 ム
♂ =Lヒ

ミ1♂ I CuiCb輛 |ぃ

…

山 却 ぃ
口 〆lLと Fメ |ル

諄 チ 」 勇 電 漁 L(4.7)リ ェ 短 勇 L(1・ 9い 中 こ 句 り 述 L～ 1と ぃ ヽ|■)ムぃ

出 υ出 出 Kとぃヽ|ヽ島 」 脚 1許 Cノ′″ノ′νs′α″α′νsり C夕θ″ bJ的 ″οsθttα″

。 こLゝユ」|

社

"」
|といツ|ご吟 ひ ■■

」ツ|ム
`｀

Lも ヽo国 |ム 1lL喝 =´
ふバヘ出喧 脚 |ム`:L“ガ 型 J

I、り(4メ そJ)。 Lり Ch10renchyma が |こ

・

」 ヽ■。しJIム
`ヽ

L‖ 【ヽ 私バ 1

ひ」|け基Cクσνrb′"び
却|と い` ■メ1嚇 黎 oい [20]ⅢlJLi L♂ d出

Cノ″
"′

′クs とい |♂ [Lヽハ(2)´ 重■国1明 |ムー エ Ч・げ孔 脚 |

碑 い 工 びり ‐ ♂ ,CνενrbJ′
α ρυ ο J Cνενrbルα ″傷 ′″α り Zα″α′νs

Cνσνrb肋 ♂ |が 1∴ハ(1)メ
'clLり

亀切劇 とい 14→|♂ 【∴ハ(1~勾

。CνθνrbJ"脚 |といlⅢ ″ メ り` 1出奎́ い|｀ミ・ J路ョ出も″οSθ力α′α

」― l… 1画 。ル ゝ Ⅲ 押 |“ メ 藝 Lゝりい oヽ日1甲 1誌 ‐ 鴫

勇電漁 L(150)り C″θνrbJ″
“
οsθ力α′αび出力観漁 L(74.6)●鯛びい t6…

叩 IЧ・DLIム
～

。日 |じ国 |』 ^“ 」ヽ・ム●K述 とい I`Ⅲ ξ Li,Cνθ
““
ぉび

,、 ⌒^こ ^ヽメ|』 い は が Lり し が し―
|■ 」ゝ｀lR」 Jし d嘔メ 1酔 亀■日|

(130。 8)り CνθνrbJ″  ′υοひ」 メ拘兵 L(61.4)み→― びい ｀ 5

♂ も`
バ・ム1井五 ■ハi凸 |ム (♂ リリ leメ|″ Lio Cνσッ″ぉ″θ′0秒も 縄 勇 L

ハ



2011`5o出口|`22 1ヽヽ ハtl 移 国 1許
～

|ル 極 ―́ |卜i‐ 鋤 』■こい |… みひ」|ム `hム ♂■り
|が

。[14]パiL Iも といマ|こレ♂じL」 |

:げい ど烙」1乳地』手こい 1評 ´出も

メ |`■喝か bi許 もL♂ 11`hム か r“・J:ハゝれ中 |・

桑メ|めLし■́ 」喝 `心t宙L●饉i`け」|ム L`“中占為 ごメ|ム■っい

C′υοりa″οscヵα″ 1墨 Cッενrb′″ ιメ郵辞蓼がこ上」リコ|

…
`■喝 か 占ゝ 」レJL脚 |メ|めヽもし|:L自|をリロ|.

・L ZZtt ν′加みたα♂ |ど ここ」島●1いヽ夢― ●饉bメ

■弊 LハLひ島 |ゝ♂ 亀理出1静 卜 gtt JL Lぃ と口 |●K:』出曲1亀じ→」| .

・動 J口 |こい IⅢ 倒 島 り 贔
`二
b

b」 |とい I`Ⅲ ″ Zzψ ヴ ″渉′θαび み ハ iム こヽハ‖ふ が ミヽ1-嘔 』も

`出
"ヽ

。cνθν崩 ね 脚 |と口 絆 Cνενrblira″α J″α♂ |」い 嶋

Ч 甲 b ttj口|●Lメ 1lRぶハ]よ」 |をLoLヽ メー」ヽ ひ巡 い ヽ ■ぃ ■手

`り
Llは ^16編 ヽ^‖ 1,ハ ,ぐ卜 」|■ 夕ヽ |じ ‐ さ釧 1与 響 11た｀|じL出 毬 ぃ 臨 i

。電 ,」|こ口 |ひ4甲 IⅢ

砕 呻 J遇 ♂ い 1嗅 lJこル iり 1凸 |こ ハヽ 勧 ぬ♪ ム ぃ い ル 」 |ご国 IⅢ 業

挽≦Ⅲ■≦■
“
i●b亀脚 ■っ」 |●1こ ハヽ11。iも |ち `ため」|■ げヽツ|こゴ

島 メ■」1脚 |び ヽ
"L`hkヽ

共 典 ■メ|,い J♂ [20]■ 1りLiL I島

.l22lt [21] JlLi ,-.1J..,=! 6r. Js rJ^ u'-li rl;Al c"JL

Cross section of petioles .full ,JJr.-,, oErr;*J ,JAd^...oJl eLi'AJl -
sl"rJa;JFi..*lt et[ill L^j .GL;,YI arir-J*,, le U(ri*rill crL.+Yl gl9-.,i o.;\:^t

crls^-r 4Jt Jl fjFll a.'*,,J lc.j l>l,ill i-itr. ,-51 ,J *Lll Jisill ,js !l;i crr.,i lii 3!rYl

J"-..x rul el.i^ll Js-i gL i*j_2r^Jl gFYl c.,Lii.,rJ ai-ir"i;ll 4-.bJl ,-'-.'iri .ii ..rJii

Ldl ,Ui:-U 1+t+ $!r,ius:l lJUl i.€.ll u- J,,L_, Ji-yt cl- g-rlr. ;. ill Jig,ll rr-L
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6!rJl ,/ Cucurbitaceae 4s. -1.rJl +tit tt o"U+i et91 cJi'{J i;rti 1sr,a: i-5r

脚 均 ,リ

が
ミ`lJが ハ||■ 。メ

“
与い ψ 二|。 辞

週 日F口|が」 |。K血 Cνθνrbノ″ ″鍬 滋 α

. Cucurbila ,-;-ll tlri 4+ri u' edl llA & sf ai.-ll 
"rA

- "u.' :rll ,i a,,s.tt b irll l-.,-):ll .1. r-b , i' L-rl ri! JalJl -lJ etUtt cr l:-u.li L)

(16.9) c.* u 1l\l el^*., Jr-- Ciys +^jyt ;,- i-i,t ,-LYl ..;- t<+t+ als,.Lll ilJl,t."^Jl

Cucumis sativus 3 Cucurbita moschata ,:,:.;11 >:.,-QL (33.58) J JIFI-IS:L

め 与ゞ挙」|り国|ぃ ●1`lLlム L点 ^l cottexり」|ム
`、

Lb即 |ム
`lLメ Jり

|。非

‐ 山L■ 工 ぃ ノLLメ J`AngJar COnenchymaム 」 |ぃ攀 |♂|ひ

Cνεν″お こ,」|♂
“
■J｀ くヽ凸L=L(6-2)ご虐 L´叫 。ユ・ 。い 。ユ,ス K‖メ」|し)ビ」|

い ― Jユぃ L!。 Cνθνrb′″ ″οsθ力αね こ,」
1督´

“

二Ciヽ くヽ 山 1ふ L(H-7)J sα ′JツクS

cl。 1ヽ
くヽ
い L(278.1)J Cνθ″″blira′cρο〔」 1嗜|メ短 兵 L(112.5)標 こ,り■

し ミヽlJ出 、 `凸 」ゝ 1出 碑 J「_出 饉 こり IⅢ Ч ′Cνθν
“

お ″θわ が
|♂

夕却 |め 。(8,74■)(3あ、)ひ_区 い‐ ´ こ羹 10‐ 出 ♂ 1こ‖ふ
Ll`■ り |ゎ副 ■ 日 |ユ L♂ い 巳 ヽ J挽 、 り 1岬 |ム 缶LJメ 」‐

‐甲IⅢL Ⅲ喝ィ‐ いLpqり [1倒 卿 1」Li墜♂ bⅢり 1亀い ツ|

+*jYl u.. ur.r-!-c Lu i iL-h ,Jr.+ll le .' ,+ i1e a!-ij. otJll isLi Bicollateral

k# q:brl rjJl c'ts i*3_.lr^ll u*u+yt 3!ri aJ yl, 2-ring,.llil. i!+.r aj.y-r 4+*Lyl

i r .ii- Jl -iUJYl u.^ 4-cr,a.:i f_Fll dlE ,*-L;."_r .(8 _:7 i-=r) l-ring 6rs!, :it- aj*+ as. y
p-r-lt Jrt: rr. d 2li5 1--,rl r!3 Bund cup fiber L.Jl i+ -iui ,ju,gl le .- *., e^

lp c..,.E>Yl 3!r.:Yl dL.-i Ji Jj- ,"+ 4-<+ 4+i+.:3 ai-S lsolrri.,l gf,,oi ,',J-, Ub,!l

(7)静り Z24動 ヴ 物″ Jσα 〔JI♂ ●Kか 」工 夢 |。 (3 JJ■)c■夕 区 礼 b』

tll llA -Fd iJ Cucurbita pepo e"Il i 4J\-_r i.j-(15) las- j.-3 O...-.,s ,ej-

出も ,Lり 」 |とい｀|≒■ ♂ Lゝ ´ ノ週 |ム
`Lヽ
^ル ||、

…

¨ LJ与 む リ

.lrt Jr,- v) .Cucurbita t",i)t 3Fi arq a,,' gdl lrA .lj. ,J ai.-ll ora alr..r..,l .:s.i

Zψ  醸 脚 井 い し (1280。η J井 崇 L● 57。 5)“ ω勢 Ⅲ り |♂ |

述 、二」 |ム
`Li^し !。(7,84J)Jぃ |“ユ Cνθν′bJ″ ″οsθ力α"Jッ

′″″たα

ハ



I'

20ll ,5 r.rrjl ,22 rlr-qjl

…

1許
～

, i.,i. \l cl-h rlr-i ,''\:.113 $J LJ.!, 'oJ;. JS.i .,.Jc, oj.JJl 4SbJl 4.11r-r\l r_r._:+ r-r;rri

j Cucumis sativus Ji.Jl ,rr .L(2) lau,J .r= ;li 6t, ,i-j;r^.!l #U+Yl 3!fi c.;g

L^) .(8r7) J-rr+ Cucurbita moschata t Il # LiLs r-.,J'1, Cucurbita pepo

.r*'Jl j:.-u!L (44,7)r -r,:^-u!U (25.86) cH arp !i! gslr -r\l cll ;J.! Ju-

tlfyt ,.r,+ )1c,,s ai,.-ll orA r.a,ori.-,..,1 $j Cucurbita pepo t Luffa cylindrica

c.,tir;J a-.r*.r-r"iill u'-5t:ill rr- elij L^ . (8J7 i-,l) (3 cJ-r+) . l.*;*' ;;c a-,r^Jl

6J&,=Jc kpy3 crb,-j,ll J1-11i1 a-iES ii,.- L:;i .,l:"' ,1 JS,+, a-!Jl 'ra *U'Vt 3!r:i

.(3 &r+) ,-!-r*ll

Cross Section of stem ,it-'tl ,ila""nll C'LLvll -

;.S; J ful CJ.Lll JiS; ;L i-9:^.!l LJ*tr..Yl 3fri .tU+J a-,=,. iill 4-!Jl '''' " ri o

1);Yl qj-t-: ) Cl*. .iS; crb kj! 3!rYt g^+ --t*d rG 
'1-J\'e 

:'i'i*lj a'^$ rJ

JiS*: lr diLsi .' .-r-,rJl tl;yf ria,i $e 1);Yl e,^6 Jsi.f itx eltir gi Yl "(

.jL .=+ 6J5h .-ls.i, li cr:ls rJJ.= d , Luffo cylindrica t Jl ,.+ 'rvltl '1'15 '''r-'

dl- ill drrn Jje ./ i;,.:tt or.,A &orr.'' "1 dlh.,.J , Cucurbita moschata ZAI

c.,!- - gylr ae:, Jlsi, lr clJl c-"i 6ilsi t!:rYr as ti . a-rJr^ll tlr,Yt a+ cl'

! lrll 1-,.)-t dr" r^b. i L.'rl rii JiilJl C e_.rUtt * lr-rri 1-! .( 10-19 4-=J )

. Cuticle A-jyl ;.^ ai.,t,rlrYl s- t-6;t4 Jis-ill a--S^ll - i,Jrtt^rJ1 rl LJ--bi+ll

Luffa ,j,-, :uX >:.r-.r!u (23.3\ r i+rsJl.- (10) dr#U lt\l cl^, Jr-- asE-s

L.)ill-., ,', R.i Itu iJsj,SJl L-i . Jt rtl ,Je Cucumis sativus e cylindrica

4=L-,* jL:-i L^ L![;-e Abundant a.*,,b ii+t Ldi-r t14] kJ) -,lt-i .,jJ!, '+:<'\:<ll

'irltl !r.l<,\-r<ll Zi ,y c,ilS: , (in the ribs) 3);Yl r:c' uFiY! t-!Ul r-t'L$

.:li,t (6-10): Cucumis melo plt .*+ crtil (2-5) dr+ l.s,qt lo 6:1r l) '

_r >l^_u!L (76.8) d* c:!ii le( -, Ju- l-i .cucurbita maxima gdt .f

)c. Cucurbita maxima j Cucumis sativus Op Jl -,':^-l-.r!U (165 '2)

;

し
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iilCl ./ Cucurbitaceae is" rll ;.tit :t ,ru+ie!,1 &+ ijJlL i,r.;4: L5r

a;FJl rs. s rL:i

\1)JI i.ii1t dil ii+ll orA r+ . .ilr^Jl eIJ: ,-^-:61o.:s-o cr:ls 3!rYl i+ .,J!dl

i+t (2) dr# k-.,qt ls 6-r!.# i] . i.Ji# stiL"^ ,,-lc i5lJl, r.Jl Ur<\l a+4;SJCl

l-i . (t-4) cl+,''-r!i:.,ur^ll tly.,Yt i;+ Li , Cucurbita moschata 7Al i
(94.25) t Luffa cylindrica t-Il .# -r,:.uQl- (39.4) e+ kS-,, clr-'-

&rA Jj- os +iJl oi.l plrri ,l a$.i a).s'j Cucumis sativus tdl ,rs _1i9^3=,g;L

,d 4J^-,S. jS-Jl l+)j.ll ar- i-3G" *iL,,-ria lar+.t--uill tlrYl iJq d,9 J.,r- !l
Per + k+l' ,3J\.rJlr 4JlcJl e>:U L.--,;r',..,. ails e+; - ++ilt ;lt*..,ll

L.'fqt le cr,ts i) . 4JtJt 4-!Jl eb e JiiJ hAr [14] vascularbundle fiber

(7) t Cucumis sativus t"Jl .=# .+t (2) ;.rYl r-ll l,l-:rl )) (2-7);g, ).ih:.

l-i . Luff, cylindrica j Cucurbita moschata ,s;cr:)l ,rr ,jleYl r.-ll ai..,.t

(138.1) : *-l-l!1-^ (35.90) cr- CrlF 1i^-,s- rK-Jl a{-^ll Eji[il {;!.,'f, ,gl .,

dU\ J , Cucurbita moschata J Cucttrbita pepo .lcJl j:*-r_,r!l-

,-fSYl tl;yt 1.l* .l- ),--zA Cucurbita ,J-i+ll ZFi ,.p os +iJl orl dror:.i .,1

;- ii,J. ;i: a*^,S. ,lS*,:l il;--ll 6JilJl ciL r*., . (4 cJ:r+ ) 4-"!Jl r+ .rL:.;.)l

t ll .=# -r,:--u!l- (275.5) crHl€( ., Jr-'- C:!-: #! i I l.urtl L.)l.iJl

Cνε夕rbJ″ こ,」|り ćloiヽ
くヽヵ踵氏L(584),clJヽ くヽCプ′クrグルs肋″α′νs

,Ui U y q+lut 4*!Jl ejEi ,.,ii',1 rii r+bJJl fu!E*.,yl LUI f-oi . maxima

i.+-rvl ;n ..lir,r-c t i-l..,.if*h le .' ,+ L1.c al-it 4Jb!l ",j-ll ;l-r tl4] o+I

,i 2-rings n*lil=, u.y, Bicollatoral ( "LJJI tjlj ) tihjl ij$:, L*LVI

"illJl +-!rJl elx dl^s . ,-!LJl 'sy ,![i: iJitJt e;rt ;i Jsi x . JLrr ri J,]si

aitll d, *JitJb:..,=-.JlJl a".dil-., a.-6.J^ i-hll + tlpl 4:llerl rjF,Jl ;i u-rt

d o"> iib-r e> (5) d1. Lrs^ a*rr^Jl tlyyt Oti*- elti. 6^; olS i1aJtJl

,"t' esy. l-S fi,'ll =+>_l 
l- ..t' -,;,,lii cllrA OLS .tii iJilJl A.iLll Ui , at: 6

le .'r Cr'i-_ur^ll u"U=!l 3Fi .j; cd +iJt orn 6lrri..,l ;S-i i) . (4 J:r+)

…

Ⅲ 出
ムこ_ム 、ニ ロIJ`HJ♂ 奪 り |が |。工 」 [14]メ ゝ区 。い 脚
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2011`5o出」|`22 1ヽヽ ^tl

…

鋼 1許
～

l- e- cr-.rL1rr o+lLll 4*bJl eS f Gii lrAr , a-,e. -,;i.Il 
aiiul ,-*U+i 3l9i .J; ,;

V\ , Cucubita ,4r gr;i cr+ ilils^ njl-ll ,:Jl lc al- ..ri t20] !l) )-rl

,",^.. ,rl a-i-ll oral lrln-l 1-,rjr.ojl tlyYt -l.6 df.i rii a:JlJl a-].,1rJl etl Cr

n*"uQL (799.16) dr# C:L," e+tc,Jl ftsl ,b! l-i .( ) J-::+.rs i-=;-5'" 6:.b^

Cucumis t Jl *+ ::.uQl- (1089. 5) : iri '-( Cucumis sativus 3:Jl o's

,''\:.f33, iJ ^.JS-i,p +S.y ++lc,!l crl\-J\l cr.:LS riii,-' i':.tl iitr^ Vi .sativus

d.l.i r-(. i. (2-5);J+ lArll.i ,''-r.!r'' -rii,i-3=lr-Jl Lr*li=)l gl;i .ll+ larlr.i

,}'i ,-s Cucurbita moschata erll d , :,. (6-11) : Cucurbita pepo $l
Cucurbita t"ll ,/ -r,l.r-,r!u (29.37) o:+ 6:! rG nl \ -r\l dIX ,I" Ju' Li '

r:ii pith Jl iiLi" l-i . Citurullus lanatus Z-lJt e -r,:-u*l- (90.8) sPePo

. Hollow air.- kiF i-rr^ll t!i)t 4t i ati+- c.,-.11:^l

:O.r! t Ary 6;-, I'u3

Citrullus lonatus t Jl i r,L Hemiparacytic r^l-i^ll , i i\l ,pirjjl jlrJl .l

tlyYt 4++ r,1c 3:Jt J* d ii.-ll oJA alrri"'l d,F.i dllr.-r ,ilJl -.;lJ.lJ aiU)

.～

"」
|

押 1許 メ |り出 1亀К 亀直 がふ I Cνθν″bJ"′響ο ♂ |み 路 i・ 2

甲‐りま
'|い
ψLり |ルモLご り`J」り」|い メ i単興 |

。こリツ|ヽ■もしよ=ツ
|い

渉レ亀し い Cνθνrb′″
“
οsεあα′αびllど もメ| い` 1織ムもし|

。CνθνttJ"脚 |こりi～国もL■日 |り」|い lヽJ t t.ハ ぃ【ヽL｀ |

´■しい ♂礼メ渉」 |こメ11lL♂ ■り |メ|ル
16`ハ が`ミ1-|卜 |

。こリツ|

.3

。4
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脚
…
,リ

Cucurbitaひ国|こりiⅢ ″

び))ニム|ゝ 。CucurbitaしⅢJIこ

めβJ・ 山工L亀も」1手

`L嚇 ぃJ山
1と JI… ´

fulL i-.,-r" 
-,-:,ill 

,-iL l\l dll

)｀スここIШI甲井亀b。 」ヽ )基

. i.J-- i;_t*:+ tlrYl 4L

d!'Jl -/ Cucurbitaceae iD. 
'.,rsJl 

i.ful ,yti.i t!91 uE+J i;r1i" is. ..1,,i: i-!r

ita maximaこり|ふ」 L■iこ戸Lj

榔 もし単メb&メuF日1辞口|●ハ

。の ヽ|… 凸 1き ヽ̂

,Yl 3!rY ir=.,-,.:ill LJil-ill Oi .+ eriii 1-^ o

」いし|い醸い中こい|-3
漁 出も ``メi凸1こ ♂こ羹 |り喝 ～

協

oh)J ,5-f-il olJll o-!rS dJiYl u,.5t -ill C^

pJ ,-laj-s-ii -t L6+* 4sJFl 'r*,'Jl dr'i. ll d,c.

⌒

.5

（

ヽ

ミ

（
ヽ
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Ⅲ 国 1許
～

2011651」|`22 tヽヽ ARI

(勇電ヵ LAll LL)LQコ |げい |こ lJiヽ ω出
絶・ ▲b“
"IL爆

暉さ 毎 ■ ´ Ⅲ 」 し与
超1咄 国 |:1-JJ■

■響 1中|||‐ |‐■ |‐‐
‘

ゞ

・

いこ ●

●

一
一

一
　

．．
|」PごLIユ |

■|‐0■■
‐ 一一一．．．．

．．．
一一．
　

一一一一
　

一一一一．

: L ^、
|ヽ

+φい

」 1し』 ・』 |

tゝ=」 |

』パ
=1.^

1,、へほ ―

11、ヽ、ハ 32.5× 53 18.3

20-17.5

(19・
1)

30-20

解5)
27.5× 47.5 21.6

17.5-12.5

(17.5)

22.5-15

0●
Citrullus lonatus 1

|ゝ」 |

=^1オ
1,.,ハ

ふ、4ム ー

)』

い 27.5× 47.5 18.8

17.5-12.5

(13,75)

27.5-17.5

o2.5)

22,5× 40 18.6

15.5-12.5

(15)

22.5-17.5

曖0
Cucumis melo 2

ユ1」 | 1、 1、 、
^

― ■ン 出

`出

菫

♂ |

22.5× 37.5 24.6
17.5-12.5

(15)

30-17.5

o2.5)

26.25× 34.8 30.2

17.5-10

(15)

30-17.5

92.5)

Cucumis melo.vur.

flexuosus
3

+ゝ |」 |

ぃ 岬 |

1 1 ^、 |ヽ

φ μ
l

』́
一̈
刈“

6ヽ二

ζL'´
出ユ|

22.5× 40 16.3

17.5-10

(12.5)

27.5-15

o2.5)

37.5× 63.3 29
20-15

(17.5)

27.5-14

25)
Cucumis sativus 4
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|
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■メ |

リムめ与年■

1        3,“ユ
|メ

|

IP「 押 |

X8ユ めL

い み

押 ||

瀕
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υ脚 |

鼻1卜 1螂 ■瀕i

b31出

t声 |｀Ⅲi
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と ,21,9
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ごじ」|´ ωσ″めルεθaθ Ⅲ夕1社口|げいiこりi辞中 もし 翠 卜 Lい

砂 」|千J'い

もしま]

l As=1.^

ム 、ヽ 、ハ_

逃
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D : Luffo cylindrica
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4,f!;*Jl 6J4sll is*.., 
"f Optic tectum Slaijl di*Jl i'i+J 1*,,b.

Barbus luteus (Heckel)

4r*,* f.r) JlAji -.p$l l.'rU rr- ll43

stdl rrl. r- - ( f#t .rt) '.ru-,ll i,6 - rlq i--t=

20111 5129 : .''-r\l c!+ e,..,;E 20111 3130 : '''-i\l drii e.;E

ABSTRACT
The ceiling of the midbrain has a couple of optic lobes which

are prominent and used as an optic center that reflex what it
receives from eye retina fibers. The histology of optic tectum has

been studied in Iraqi fish Barbus luteus (Heckel) . It was found that

the number of optic tectum were six main strata organized from the

outside to the inside as follows : the stratum marginal (SM), the

stratum opticum (SO), the stratum fibrosum et griseum superficialis
(SFGS), the stratum griseum central (SGC), the stratum album central

(SAC), the stratum periventricular (SPV), the tow last strata consider

deep layers on the optic tectum. It was noticed that the superficial

strata was the first (SM), while the thickest strata was the four
(SGC), which is (80-100)p m. it was found that the optic fibers that
come from eye retina enter the optic tectum through the second

stratum which is the (SO) . so these fibers go out from optic tectum

through the five stratum which is the (SAC).

La)lill

,J,-J"ill cl^ L.-il Mesencephalon I .,:.Jl tLrll Tectum . li.,ll dlfr^J

llul t].lj optic center reflex LJ.-+ !-\S,jl lFy b.r U-,;Ul optic lobes'r. ill

gJ.-Jt iS--,, ,.,+ t++; optic tectum +:r-+ll . ii .,ll ,.-JQ .eye retina rJ+,ll a$r,i, rJa
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The  Stratumムづ亀劇|二LIヽ Ⅲ`llム
`lLll`θ
′ Griseum Superfleialis(SFGS)
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ABSTRACT
This study anlid to investigate the e■ bcts of crude cthanolic

extraction of Pθ ′rοsθ′″ν″σ″″ν″  leaVes  On the proliferation of the

cancer cen linc   Hep-2. The cytotoxicity of cancer cen line of

concentratlon Of (0。 95,

1.9,3.8,7 .7,15.5,3 | .25,62.5,125,250,500,1000,2000,3000,4000,6000,8000,

10000, 12000 and 16000)pglml showed there was no inhibition observedat

concentration (0.95, 1.9, 3.8, 7.7, 15.5, 31.25 and 62.5)Stglml. While at

concentration of 250,500 and 1000 mg/ml the inhibition percentage was

less than 50%.But at concentration of 2000 and 4000pglml the inhibition
percentage was(63o/o,66o6) respectively at while after 48hrs the

concentration of (6000,8000,10000,12000,14000 andl6000)pglml the

inhibition percentage was more thanT}oh at this study was found that the

alcoholic extract hase toxic effect on cancer cell line ,on hep-2 70.242Yo of
inhibition at 6000pg/ml and 75.778% of inhibition atl6000pg/ml after

24hrs; inhibition percentage was 71.626% and77.093%o at 6000pg/ml and

l6000pg/ml respectively. Exposure and the percentage was 72.594o/o at

concentration 6000 pglml to 77.136% at concentrationl6000 pglml after

72hrs. From this result we can concluded that this plant have a promising

medicinal plant for effect on cancer,through out the toxic effects on cancer

cell line .

i,atst

*-rlr*Jl crtr .9bY flJl sliYl u'-ti-".11 ,rrlJl sJl -,+f:Jt Cr' .ar-:tt ;
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.Hep-2♂L口 1夢国 ILミ ]Dム メ Llふ 許 神口|も島

鋤 蘊 9c用 』い A‖
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υ“嶼
|し饉』土率 IⅢ ■/″出″り|

4,L72 tL 48 な L24

10.22± 72.594 9.20+71.626 2.94+70.242 6000

14.52+75.23 7.05+74.74 4.66± 73.356 8000

6。99± 75,779 8.51+75,086 1.85+74.048 10000

9.80± 76.125 6.58+76.124 3.31+75.086 12000

5.81+77.125 6.20+76.47 2.66± 75.423 14000

13.33+77.136 11.39+77.093 7.49+75.778 16000
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at! L oL].,1rll ora ct^_l 6+L!: *s .1ji..!ll ;^ '':r,Jl 4l JLl,l L lrAJ '''!.ilb -'',6]dl Crf
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{;irl grb". t3yi.Li u! Petroselinum cripumotCrr-.Jl cjl+j d!!y fLill s.lr3y} cFfijdl ,julill g*Jl Ji,iilll

HeP-2,Prqll

6Uli9.Y.i3 g-tc

Salix ,-il,-iJl .:1J fl.Jl c.lL I;.i..,J1 j'13 a-!J' r_,1i"; Jt{jl ,g_r-:Jl-l4

eJls ol;il ++J.ll 4*Jull !)Jb a.gtuu Jl 4*JJl l).Jl r."j !t' acmophylla

.(2006) .o),is i.-L-+,.,...,1il1 i"JS ,-$-"+U aJL"J r".+Jl

,rr{jl ogs Jl-.,iJ ful crl--lii,.,.oil JSi: i-.!r" r;hrj i},^ -,-! ,15-,J+ll-15

+rLJ ..ll l1)ill I-;L:. ,;+ ,,or !"il "f Phoenix dactylifera Cultivar Zahdi

. Jh6^"+t^ alLU .'ud++ll i],Gl .t' ,-r_u;-Jl +.r,.'lll ;sJl ;l.t-.p eL u+. -r e L.il ./
.(2007) .:lri-r i,*L. -pIJl aJK
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igit- 6rLS abj.iJl C*# j a-tS:-.,ie ;tU:Yt ,-,,.rjijtl ,!.Li $ri.ai

, ;rLlll r.rc r,o=l dr=_l Ji.- fl"g- .'"L, J..s-. rr.JJ- ct"o-l , O._S3,-=.i,''(_rr..J*g

rrlri.r ,i,1_;rlJl ,765. ? . ua ,L-..JJiSlb e3J,Jl Ull, crpl ,L*2i-_l clp$jl ,"r.l,-t 6_.1jlr

2011/05/29:ふ JしいゎL

」         |

2010/10/15:【・ヽへJ″出さυL

i,a)-ill

CLi y ,'',,r-$l crlri,- ,-Jr L-rL= a+$i g^ a:-5si"l! ,',Ui4l +lLsi y;-=: i
(THA) r (MTOA) methyl-trioctyl ammonium benzoate ../, +!rl r:---rYl

tri-butyl phosphate LJLII rpl .lrr'' .L3 tetraheptyl ammonium benzoate

.', ur .di- butyl phosphate(DBP)r di- butyl phthalate (DBPH) . (TBP)

k J^,.J dt Xtill cSr-, .r"."-:ll LgL, i',.'l)ji -,;lr-il ,',\ 'lr,-rtt!Yl cra els-l-9-

llr-.,Y| c.rK:6r+a+1r1."1 ,''L.l"u.'-Jl -rtLiYl Ci^+. alils.ll rb^lbpH jli, ..,LiU

ir 6J.'- Jl .-.,IL!Yl Ll . 10-4M J3rr1 ..,ru+sfll c.or^: (60-57mV\decade) U C:h

e- furLll 6rLJl ou -ili: p. Jl-3=Y a+lii "l .ei ot ; C di- butyl phosphate 6rL

. ,-"_inJl .il:ji,-

iL-lJl c.,):.lsll dr-,JU l."sU.'- Jl ,JLLsll a-iK4.0-8.5 ;rpH aS,-,-.r.!,i

# crrls,l,.r- ,'r.!.l1',t!: +,JSll ., c.r)ill , crYljSJYl , ,-,.b',..'ll crU3gi r:*_lj.-rUot'Yl 'rA .,lt

ol-:ai Ll cr)i:ll , c.,Y!S_rYl , ,',!,i-Jl crl:3aY 10-2M r3r^1 +!I! a-iill UliiiYl Jtl,-

.,',,dn+ll agi e Cr+y)l e".ra LJ-IS,-f J+ t"^ 0.5M r:r.+ d4l ci:lSi ,3!.nilb ''t'JSll

.=ll ,l$ll cl- Cy;lL;riJl arlJl i,i,tlr4 +.rc; r3r1 cslS,-rtLlyt oJA -.,l,oc

f urtl 61,5-rij-l+ll c.,tlt--:Yl 4nlaL-lrl d,lr$l .1;ai ,:r+l e,, x.(+Jl:ll ,-LJJI

u!,-r.,-s_ (5.0x10-4 M )-;s" jl 4oh s,''.,r-$l arJY l0-3M 's. !il 2oh 4:a,r+*ll

し
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i.EiL 6.rt-s ,3ld#l ,i*rri l,3 a.rl .r':*i, siliiiJl d{ri'iijl :Cl t#.-.
fu5u u*L: rt*l-l,J#

ABSTRACT

Several benzoate selective electrodes were prepared based on

membranes containing benzoate complexes; rnethyl tri-octyl ammonium

benzoate (MTOA) and tetra-heptyl ammonium benzoate (THA) with

plasticizers; tri-butyl phosphate (TBP), di-butyl phosphate (DBP) and di-

butyl phthalate (DBPH). Electrode parameters were examined including,

Nernest slope, detection limit, concentration range, effect of pH and

interference. All electrodes gave good response with slopes of range 60 - 57

mV/ decade accept for electrodes based on plasticizer di- butyl phosphate

gav poor response may be due to incompatibility of the plasticizer with

benzoate complex. The pH values for the electrodes ranged from 4.0 to 8.5.

The interference was studied in the presence of citrate, oxalate, acetate,

nitrate and chloride ions on benzoate response. Selectivity coefficients were

measured and the values around 0.01 for citrate, oxalate and acetate ions

which indicates no interference on benzoate response accept for nitrate and

chloride ions gave high selectivity around 0.5. The life time for the

electrodes around 2 months after that time the complex start to leach from

the membrane to the external solution. Standard addition method was used

for quantitative determination of benzoate concentration in samples and

found the relative errorare 2oh and 4o/o for benzoate concentrations of 10-3 M
and 5.0 x l0-aM, respectively. As well as the potentiometric method was

used for quantitative determination by using Gran plot method.

Ls.lt

,irlJ-ill o]p3.-Jl ;i ar:.r"i 4+.ell crL-...:^Jl dr -{,j as--:rJl td61Yl -rgdyt

,,-rLt!Yl alrri.,l .-_r. .+Jt_rJl JUIJI ,.+: +++lt ,J;llJl ,a-,-..!-5l}l crl*l;iJl ,i-cLi,-ll

.a#,ill :J<*_r a*,J*,r lr+ ii$. afuIJl A3SJ LJJYI Jb.. ,J 4:6GirYl

ri,- +--# .rJc lu:r,- prOmethazine HCI ','Li -y-:-=]rr (l)a:tt-=., .S.-f# ati

ijrLJl 6rtJl ,rJc' r-i,^ll ,.,Lill ar:-i.*i -!UrL 6rc alr:.'....L.j phosphotungstic acid 6^

99.0 Crf C:lX &\J,Jl i-r-i dllS: +Jbl e iL^, iu Jr-c o.s 'lerJl A+- *: DBPH

. 103%

phosphotungstic 6rt .,lc l.'Jl r,3,-l! Atenolol 4'6llJl 6rlJJ ','La -'+s3 i
r!,.;r-c alrr-, .L,JU.!YI -:r:sl . .(2) +:tt-..., o.l9,-nqj+.t- li,-ll +-:SJ acid
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,',J- DOPH ajrLll 6rl-ll ,=lc, r-oir; 6 r:i 6ti,.-L,^ ,tl,-, t 6 i,-,.r1 gL '' r q-l i-rrL

1こヒこ 尋 lJ● こ
ムLAi J Atendd諄 ひ Fヽミ・ ⅢЪ 55。9mV/decade Jム 」墨 |じLI

,:,^,,-l ;! 'i q-o ijrL rb,^ 6r.c 4- Ampicilline trihydrate .JUil -u.-bs: i, K .i li"tt

OLS: (3)a-:.f--., Al-Haidary J+ er TBP ajrLll 6rLJl ,lrI ...L _ea ,,, Lill oti,.-lr.

4"6l6rYl i*],,.y 7.0 x l0-5 M rJr.S+ L,,-.sj r-=3 58.0 mV/decade J3r.:'.r -.;tr-.:!t

.'Jrl^ll J$liJl ,,r.+ ,/ elerJl ;g,i,

"jb.ll a.eb,.-ll 
"+ 

i*<+tt rlll Cr e:lr-r-Jl crl:i:r.-r 's\.,i'i+ll s:,.t-;rL -.1'-,i;

,J,:ill e)-,1 i+!-r. 6rL^S ,sll.r .,.llJl ,;a,.1-= fq . &^*Jl r!r-: a+re)l a-EiL- r!'^S3

; ajIi.- 6qrc' or} dllEa: (4) ,jS..^Sr -,t*1Xt e\J Ubr;rLS p-:r:r: ll cr$L dlJS-l

.,-i4Xl*Jl ,-'.,ri',rll .+l}!i alrli.,l .,Jc' r.5ri,',1- i-r(-..ll iqll le 1. gl-:-l.l+ll J++'il

.J*yill

f:+_rYl C)t^l .,Jc r&: sJl .-.,tLgl -'J.-b..l-l ,J--i+ (5) a:rt^-., James elul fl-6

6-;rill ;rlJl +-:Sl c,b!l 6- 6rlJl ora d.u$risl ,',.r- Aliquat 3365 r.jL i+.l-.,Jl

(coated wire) Zy ,y ''' l-r-+l ._rl Lal "J t'ti -'J':..ll LrL;rlJ l-decanol iit-:l

10‐ も_脚 |より53.O mV/decadeも _」」ツ1心鴫げりlξ ご刈le｀ミ・ “L

.'- ro-3M

tri-;rLll alrii-L sjtiiiYl ,-,.roi',rll ,.,t 6 
-*.:as,i i (6) 4icl^s.J Hara dsut fl^I

p-t-octyl _l o-dichlorobenzene ;rLyn-oct/lmethylammonium benzoate

,,Jc ''jFJl :.jlr.JlJl$l 
";.^!:'-llpKu #: e+UOVI J-t - tJ+#n di^,i a-!Jl .phenol

heptyl-4-trifluoroacetyl irLJl .rJc. r &,,J1 "','ir+ll ',' Li -,i--loi e., Lt .'.' I ;ll

4+lld C*+.: ,; ,rr',..,1, (7) Katsu and Hanada J+ .l- 'iJl +-:S:l benzoate

l0 L,.."-ill s3 (0.2 - 50 mM) ,r.- ,''.',r-'il]l n*:,n iJ-t"= .eJl ,.J cholinesterase

A卜 」手 ●́ り長=‐Jξ曲 |`´‖…1日11、 Ll■t‐い )凸い |う動 メ Lの 。μM

4"61i:iYl &t'-.ll 'rrJ quaternary ammonium salts alr:.i.,L (8) a:rt^-., Anni

.【 lL`1■ 1ヽ 1‖ げL_メLヴ loメリFェ 」≒t― |ト ユ11に 。■ズ10g=-3.3)

し
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fu3:g ,-us er*rr cJ# 

i'E!t';rt'x 
'{ald+Jl '*$ 

os a'tsi*!e iEijyl d'^i+r cei c#''l

ua,+ C.. +l-.lJl eF.-rYl CLI .l^ iu.S.Jl ,-,,i,iJl .+tl*l -'i.:=1 i,',-i!l l* i

-,;tr-:!t slS,',.r- DBPH J TBP arUl *lc;r-ii,,^lt ,-.,Lt$Vl A,..=l ;lS3 i-:rLJl rpl

oi-o ;lrri.,l JS^,r .J!dl ,J' 58.8 mV/decade r 60.9 mV/decade d.ul1i -Jl ,.-,. _2lli.

脚 1出 」し」 |

: L.ri:..,*Jl ij{-r.Yl

.Expandable Ion Analyzer Orion nA-940 7e ,.,Lill r<+ g*S jk+ -
pH- Meter M82 Radio Copenhagen t3,, aG^lJl ;JlJl u,,l+L - ^

SCE 6+.".tt ,-ll^JlSl tLi -
: L.g:..,,*Jl LJLoSJ| rlsl.ojl

3methyl-trioctyl ammonium benzoate, .y': lrtJl ,":r:.Yl 6)-i
tetraheptyl ammonium benzoate

di- butyl phthalate, di- butyl phosphate, tri-butyl phosphate os a-:rLlt rllb
a;Jlc ;rti: cill ik.^"^ll csFYl :Fl , o+lb ;_rti+ Fluka AG : BDH as>i Cr lie-

. .#>Jl JtL cL d -U'- laJ=J'- r l''.

: &Jl 4i.,r-JE t
C+= (9) C.t -., Craggs 4n.,"t c3.,. JrGi-Jl .,r,,,Lill Ci- -; ,-,L'ill -'J--r-i -l

. a;ill r,*JS+,+i^Jl aGill ,.,L6 4[11 .=+j.ih, r"+ u.,:,Litl ,j,S!

il-h,J,-lii*l ."fLJl p:;.3^Yl C-:. Cr- o/ol0 g- & l0 : a-ll*il| 6rlJl -,r-z;-2
e".ftJl r:#-rYl + J-ll=. 6: di!i3 ,',..'jnill asl e ''rlr.JSll cul JrE i_r e_ry_uJst

al.-h, riii_r'il 'Jl i+tll J--ii. 14!r 30;,, t, e_*r_:Jl c.bJ+ (0.5-0.1 M)

. ''iJl ,Jc ,J:^--X agr:Jl crtLJS

r airLll 6rLll ,_,- (0.369) y ilHl ;rLlt 6- (0.049) eh: e,L.i.ilt *.:-: -3

6Jrr-4+L.j Ji.lr ','( "*, THF .-rr (6ml) de*rtt .Jirl .PVC cl-r'=.^...,. (0.179)

。,L」1許 岬 メコ1却 ‐  (30-35 mm)しり墨     ↑
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Jlrl-r-,--++Jl crl-r3gl s- i-iI-- -''rS" !i "J JU3:YI ,.'Lill r-s+ u",rs: illJl ,o-:=:" -a

CJF.

,-'.,-q-l.,+ll a-rll i.,S. j-r,.,1'ill \€i a,rJ+;.U.'Jl f:-r (1.0xtO-lVtl;f (1.0x10-6 M) .r^

.(Orion Tcycles Sime Logarithmic Paper ) U *rh .ur alr-', ,1r

.(10) t6tiitYl dl^L- d,J#i .J .lllJl 6l +.,;t (16r:.i..l : i..,6[ixYl J^t - -5

襲 Libび出|

(MTOA― benzo試 e),も ヽ
`・

ムJ8全国 lc■ も 国 |ヽⅢし

'|ぃ

1‐ 1-ム‖甲じ鋼 |…

di―butyl phosphateり tri…butyl phosphate亀 週 |。し脚|ズTHA― benzoate)

ぃL」1辱ェぶ≒ご」|夕動JI`L,げ=」|`“ ,_〃 」ヽヽJ込 D● |さ ハヽL脚|こり。

.甲|」Yl oゝ 凸 1と ^ぃ 融 (1)あ 却 |。
11`^国1出)ム |」し 1工

`‖
ナ 3,pHメ L,

(MTOA―  坦 国 |もo日IG上 6ヽ バ・ A‖ 出也 メ 1甲lL`ツ ω 」 1鯉■
島 ι響 (2)ム 」 |

benzoate)

II,I‐VIじL6ヽ■0ム11甲出ッ|●ヽ上ぃゝ 31・ へヽDBPH,DBP,TBP tti」 |。し」IJ

・ Jり |。非 (57mVヽdecade)」 (60 mVヽdecade)ひ メ Lり J｀ 1戸 ビLI

di― 亀劇 16。Lll● |“↓ 」≒ し ■軍 LIザ i、斗彎 ´ ⅡI でも '1`tt■
■`・ ム‖【 Lヽ`‖

げ
d圏 亀劇 16°日 |ふ J‐ Ⅲ 脚 1甲嘔 1諄」 ■ Lメ butyl phosphate

興 |ふ |。 」 |夕 1ヽ 1=‖ い こL■Jヽ■ い い し(MTOA― benzotte)ら 1ヽ・ ム163園 |

ぁ 颯 メ ε
日に り 1計用

“

山1`ヽ 』` 許 げ り 1碑 勢 ― ヨ IFり しげり |,卜 |,LI

,R=14mh」 130 secり Iめ .Li=1 4 min J130 secぃ 蓼 〕め脚 1地L JI

・‐ 井て
ムLひ こ虹 口 1醜 lι■ ξ 甲曲 |。ゝ ハ

ミlJび■ 出も Ⅱ 詢

却 メ 1出喝 」 |(5。 0× 10‐
4M)JI(10・ M)い oい げ b_がり |`L● K饉

.メ リ■ン的 6-9碑 dtt pH出島 ゝしも‐

10‐
6M_)Ⅲ

脚 |夕郷 亀喚 Ⅲ L～L‐|じLIIIIめ ユL許 点`‐J仰 1日

ぃ 。ヽ塾 脚 loメ ♂ 甲」 ||ゝ 社光 aFェ J≒ L40-50 mVも_出 鴫 (10・M

´
）
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拠 L6●区 6脚 凛 」■1ヽtt“しび出ⅥⅢ由ヽ■ ♂‐

…

ハ ,出しい

di― butyl phthalate亀週 1 6oLAll e■ パヽ・1脚 ‐ ひハ|●いて■Ⅲご口lδ性

。(1詢 あヽ ど Ⅱ め ,1土)M TOA― benzo江e地国 16o日し

― THA坦 国 16週 |ひ´亀メLユ ltと |げL6ヽ 点・ ^11甲山 |● 1さ 、ハぃ 醜中出´ L≦

`L心
■二 ゝ 【` ヽヽ (1)」J‐ ど こ む 凸ILり |。 (V,Ⅳ め ,L)benZOate

t´ 1lK,MTOA― benzoateじL`ヽ パ・ハ11甲出 ッ1酔 ¨ |(´ lヽK甲u」YI.コb_

oゝ 」 へヽJ TBP,DBPH亀 」Lふ も」 J脚 |`上 (9.0× 10~DM)J(6.0× 10‐
)M)

げ」|(56.5mV/decade)● =´ ωい り
…

り|｀ 増` ‐ tL・ 1´、 lK甲Lユ翻 |

。(61.2mV/decade)

社 |」 1凸鼈 ツ|い ぃ 勢 」 IⅢ脚 1甲嘔 い い 1許 スL^国|ユ |」1匈 。

与 が
ミ`1'“|■L3ツ lcμLoc>■ り́ NO‐

3,cl_,■
メ」 |,【
´ヽ二ヽ1り |,dヽ 1八メ |ひリ

・出1ヽ Jひ

。(2) 姦ゝ lξ ムヽふ
"■
出ツ|ふしごL

メ■メ多|‐喝Iめ ,「 =`1」り1許 0・5,0.3ひ ぃ ぅポ 1崚|。LI“

甲 |こ

"I LI・
び ツ|二 1∴とツしⅡ め ,1∴=1』鴫 副 男

yb吼 戸 |ご夕|の直|工 ひ

げい ヽ`とJL甲 ■も ぃL」 亀鰺LI Jy― Fユ句 甲L討 |■ぃ lc■ bが い Lメ1壺

い い IⅢメ |‐ 許
…

Ⅵ 醜 |ふ国 こい 醜 o脚 Lに即 1準

メ」|げL山嘔 ツ|ふ |“ ι■
“

。亀ユo6olバ DBP,TOMA― benzoate c■ ψ L,L

―:」口|

NO‐
3>cl‐>acetate>oxalate>citrate.

醜 Vむ去桑メ Fヽミ1・ J‐

…

IC≒麗口 1甲u墨|～ぃ l σtt pHメ L亀 もう´

,+,',-u]l TBP ajrLll ;rlJJ pH r.J9 6K_l pH .sr. J#,6 d 10-3M, 10-2M ,',.,,jS1

‐L■い |“■ pHメLみ翌(4)が」b9-6Ⅲ
…

pH●L DBPH L17-3

亀■Al1 6oLAlし triOCtyl methyl ammonium benzoate,6ヽ 1‐ J16o国 |(ン 山 ■ 」|■夏 口 |

●L夕 ldミ |」 ひ itLりlpHヽ
こ`1lL`11歓ぃ、デ■メ゙ |● |【・11｀ tri―butyl phosphate
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J墨|´ ω」|♂出 。い |いり Ⅲ脚 1醜13S J座 薗 1社`J夢

こも国り ■脚 1醜い 発 諄 1♂ L。‐ ♂ ル |も・エリ″ (r)■ 勁
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♭
^」
1彎

"甲

1甲饉 1凸 1こ `ハぃ :1-あ→

MTOA― benzoate 6ム 許 ‐ Ⅲ ,Ⅱ ,Iめ ,1土

THA― benzoate 6ム 許 ■ヽ・lV,IVめ ,1土

■暉 LYIF工 ど 轟
来

Memb.
No.

Mediator Slope

mV/decad

e

Cone.

Range/NI R

Detection

limit/M

pH Life
time

I Tri-butyl phosphate 60.9 10~1-10‐ ' 0。9993 10-4 3¨ 7 l month

Di- butyl phthalate 58.8 10‐
1…

5× 10~4 0.9997 10 6-9 2 month

Di-butyl phosphate キ *

IV Di- butyl phthalate 58.4

56.5

10‐
l -5× 10~4

10‐
1

10-4

0。9995

0.9998

6x10-5 4-7 2 month

V Tri-butyl phosphate 57.0

61.2

I o-r-5 x 1o-4 0.9996

21

9x10-5 6-8.5 1 month

申 IⅢ贔

“

私 |口1出も鯛 年 出 |ゞ“L:2-あ ■

Interfering
ion

Conc. of
Interfering

ion

Membrane No.

Ｉ
■ IV V

citrate 7x10‐
」

10‐
2

4.6 xl0-'
4.1 ,. 10-3

3.1x10-'
3.3x l0-3

2.9 xl0-3
3 " 10-3

oxalate 7x10

10-2

l.4xl0-'
I .5 x 10-2

2.3x10-'
2.6xlO'2

I .6x 10-'

l.7xl0-2
2.lxI0-'
2"10-2

acetate 7x10‐
5

10-2

0.30

0.35

0.11

0.25

0.16

0.16

0.21

0.22

Cl‐ 7x10~'

10‐
2

0.50

0.55

0.90

1.00

0.32

0.33

0.65

0.66

NO~6 7x10~5

10-2

0.8

0.6

0.54

0.55

ワ

。彎

"事
|が Jめ 出|も半ギ1型 ♂ IL」1亀出 :3-JJ→

Memb. Mediator Cone. of SA MSA Gran plot
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亀
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島 ,t―しい

No. Benzoatel
M

I Tri-butyl
phosphate

10つ 30/0 20/0 50/0

Di- butyl
phthalate

10‐
J

5x104

％

％

２

　

２

％

％

５

　

７

5%

t0%
IV Di- butyl

phthalate

10~
J

5,.10-a

r.6%

t.t%
t.t%
1.2%

1.2%

2%

V Tri-butyl
phosphate

10
.J

5 x l0-a

2%

3.2%

2.4%

5%

1.2%

4%

0

-50

-100

-150

-200

-250

-300

-350

-400

{

＞
Ｆ
″
Ш

1.E-07 1.E-06  1.E-05  1.E-04  1.E-03  1.E-02  1.E-01  1.E+00

con,c. of benzoate (M)

6rfu-all 6.ilJ! DBPH LJ.JI 6.rL-oJl ,lriiul-r,'.:,.lj!l ,..L'ol 
CtsiJt crjrte : 1- LJS-&

MTOA- benzoate

0

-s0

-100

-150

-200

-250

1.E‐ 07 l.E-06 l.E-05 l.E-04 l.E-03 l.E-02 l.E-01 t.E+00

conc. of benzoate (M)

らヽ loA1 3●ulJ TBP亀 週 16●LAll Jヽミ1-`い ■ 瓦 口 |≒■ 出 ω」 |。■ 出 :2-さ出

＞
Ｆ
一́
Ш

169

MTOA- benzoate

ミ



し

じ

2011`5面 `22■‐J 準 銅 辞
～

0

‐100
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‐300

-400
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1.E‐07 1.E‐06   1.E‐05   1.E‐ 04   1.E‐ 03   1.E‐02   1.E-01   1.E+00

conc.of benzoate(M)

6｀ 1● A16o日しDBPH亀 週 16●Lallが ミヽ1“いこ五即 1中国 0」 lc■島 :3-静

THA- benzoate

0

-50

-100

-150

-200

‐250

-300

‐350

1.E-07 1。 E-06  1.E-05  1.E‐ 04  1.E-03  1.E-02  1.E-01  1.E+00

conc.of benzoate(M)

6ヽ■0・16」ulJ TBP L出 16●LAllが ミヽ1…い■E即L■出 0」 |。■出 :4-摩出

THA- benzoate

＞
Ｅ
′Ш

＞
Ｅ
面

ｒ
し

一
し

300
250
200

1:: 
≧

50
0

10   9
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ABSTRACT
This research study on the relationships between the trace elements and

lipid peroxidation marker (MDA) for people with diabetes compared with
healthy people. Samples were taken from the blood of patients (100) sample

for different ages (6-69) years divided into: were patients

Group one: It includes diabetic patients type I of D.M. which the disease

they have it for three years and more. Fifty patients, twenty five male and

twenty five female.

Group two: It includes diabetic patients type 2 of D.M. which the disease

they have it for five years and more. Fifty patients, twenty five male and

twenty five female.

Group three (Control group): It includes Fifty presents. Twenty five male
and twenty five female.

The trace element includes Zn,Mg by using Atomic Absorption Method. The
results show decrement of the constriction level of trace elements (Zn,Mg) of
the two groups of Diabetes Mellitus (type one, type two) in comparison with
the control cases. In this study we attempted to shed light on the possible
relationships between lipid peroxidation markers. Some serum antioxidants
such as vitamin ( A,C,E) were evaluated and were found to be lower
compared to the control group. Different models were analyzed by a spectrum
of Flame Atomic Absorption Atomic Absorption Spectrophotometry and
HPLC.
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,--:=rlt tr Lt. &L!c ril d .eL.,.-Yl u.-l-i-'i,Yl H d-.rtL (MDA)J ( A,C,E) dr*^ljp

, C ,*-,,J1 C-it1 i: ai..(69-9) aifi- Jl^'Y 4.i' (100)

,a:Jl ir- cr.rlS3 a$iYl ,rJc. ,rr +,-Jl &Yl trrtt ,prStJl ,*-zs^,-l^-ri-r :l3Yl leJr^+.Jl

,-rd-l , ],Si (25) 'u--t , a-,*i ,l-;r*.,1^ (50) ,:u,*.r ,$-i3J .JKl, crbi* cr)-l 3r;
. crijl (25) ,iy,:-,

6r.o cllS3 OJ.JiYl ,rJc arr +-Jl J;c,tUiJl 3:Jl g,S*Jt *y Ji^-i3r:L;tiJt 4+,"+^Jl

,],Si (25) .l-.jc:a*.i., L'i).(50) ,.r*;,J^J:. JJsb dJbi- u--s f,t$c. ,-tr!l

. ,,il (25) ,'u-,':ot,-rA-l
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. aj- 69_ 9) c* 6:! *rL"'i niK-r .Fl (25) rus,:,cs
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dlio  ! '''-''ll gpi ;^ '-',''r,

Atomic ,r++Xl cs;rJl o-l-:i.Yl , ; JL JL<+ iJa*h a-iXi- eil; J+t-, +

,lrs+l-" Jhi-t fJl d[-. .,-i 6$Yl qrri."^ ]iil i . Absorption Spectrophotometry

o$ cr$,-tLi AjorlJ +,s"rill ;r^.$U a-,3Ell dlrrJl u^ $ qlarlYl ..fLi njlll ..1) MDA rr.

,.,!o dJJ-l &liiJl ,=Jc, '' ;":4r5J onJt cr6\:-i {b;rJYl ,-e:i-.* 0- L-E jl ,rJ.a;rLJl

nmd 4l a-,,.-l--:^l ,rlrl Lr:J lrs. y .FI-JJ qlaJ)l ,=fLi n lll!: ''i,r:i'l -,,! ::llll "6,.L
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'4(Metab01icDお

ease)
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出 喝 (Ddeen heerぃ 勢 」 1場月 1出 ミヽlJeJ ι_♂ (E)レ ぃ ぃ げ 甲

・JI脚い 。く・ 劇り |

Anto対 dant Solution 3ェ Кゝ |ごLと井ぃ

い しいか (10」)単‐・L:むい|(1:9)… あり 14S ξL嬰

ヘ

。ヽ り|メ]出嘔 り|ひ eレ (0。 1)にし出ツI    T
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(卍鋤
“

国 )脚 ´ 叫 嘔 」鋤 .が (A,C,D仲い 脚 Ⅲ ´ 花 国 C脚 匈 。

■い鋼 1ご饉こ」口し

芦恥みヽ Jい

―:dい」|』

“

燭あ

げ c■〉」|― し6ゝ“くヽ|ごLぁLとぃJI(2)」 Ⅲ必しごL・“』ぃふ (0.1)玉 i

ぃ りい〆1ヽ1～ |…り
・
呻 |♂ 甲|ヨ|ゝゝSSい国り 。単角 ば いい

(10)み≒ (́け :ヽげ)(1:2)■‐ 心い :´ュメ ひ どⅢ11山‐ bど胸脚 |

与 L力 (elution)ゝ工 よ」 I JL FIヽミ1-|♂ 1大L(HPLC)」 |ぅ1⇔ ♂ メ換 L

‐ が重もⅢギふ(1・ 5)●い も響(″:″)(1:1リ ム
…
←L:心甲りい

甲 |`´ 1-ミ キム_ルジL(287)ご詢ぃ‐ げL il-1、 バ^ツ |`´… 1ュもC18(ODS)が

。しヵ 区 ばい|(E)レい ‐ ♂ 喝 い

井出|,日|♂ (EDTA)り 可■ 1諄→ォ ■IЬい与 轟 |ュ■ le｀ミ1“LC酔 い LI

いヽ |げ出がヽミ1.“嘔nm254ヽ こヽご脚ict凶|こも6工 pH二■も

rlln侵金声 あ■ メム ,L(1%)(b晦 ハ(99%)も 三劇|"」 leヽミ1・ JAど》い 出玉

.(13) t3^'ll L"'si''.J 330

a,.a!t;"rbdu:lt

fJfuJf e lr .+y .# O+-:ti:l -'ls;r., Jr,- .e3i,.. i l-;\iijl ell]l .li (l ) J:+lt .r+:

dtsll ,'u 
e 
l'i i) (14) .:L-r)l 4ilsi l- liAr "ut I ,\l a-e:.+^ H u-lti^ (2,1) e*^L+*ll

z 
.tJJS-Jt elr ;o.ttilb r..lrVt SrJl ,=J O:-tutl -'rSj,-cJi.-^ .s-i L;liiil

Cli (100) g- J.1SY !-Li !...::. a:l il ;L;Yl ,"# lr+ L"+ O+^:-tlJl >-:s -r':+
(Alcohol dehydrogenase)'uit+ u.+l"er &-SIl LF^ ./r-

d 6.xf y^e  -..--luJl3 (15) (DNA) ..,l;.-llt ,-':.lJl ;yl.: (RNA),frrIl u'^"Ub

(Collage 0.,=-. YJSII LJ,-JI u^c, ,+ .-.U -',.-i,S i,J--JLll J=+ clJrs: a-.,lill fL"i-ib J-l

)--,.,e LJ-i UL=,,s J+ JS*JI -F1- Jl a+rii -l d,,JLiYl -illrJ i+.r;!-e.Metabolism)

i-xS;rL.; ,rJl L--,, fJl J.- ,/ O+-tlJl 63i,.* t6tii:l .-+ crj+ ,ii nS-, .r.-t*-.lEJl

rl5,+ !81L,.3 rJl dl.-. d j-Frtstt sji",*6rl-rj,,,,,.,t g;Jls-Jt o$ u;s^ i C-,lf dl -,,!{t

i.-ill cd Cl-tlJl 63i..*.,J' J.tt.3 i-.,r-6-. j; a-liil \li'J le diJ.S-l , -,,.!,,{l d Cl--lLll
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201165oお」1`22甲 Ⅲ 枷 1許
～

ど も
Lげ 暉 出嗅郷 |♂む ♂ ´ 出 |≦ e夕 押 |バ メ 」一 J(2)あ 却 1酔

F虫 興 1勇事 び “ ♂ ´
ほ Jご国 に ■ 1(17)出い

'ぃ

|ゝ 夢 Jり刹 |も中

・勢 脚 |― 漁 L工 辞 脚

e虫Ⅲ I芦"♂ 。国 |け」 IJJ●Lソ lf→ ξ Ⅲ 圏 |い口 |ひ e虫Ⅲ I■

`(Iritability)び手 `(TremOr)」LJ`(Muscle weakness)一 |【 ι‐・ス中

・椰 メι山Ll・ しヽ̀ (Hallucinations)社 J」 |

e夕■」|い ざ1山リー碑」ψ釧 |。しタツい (25%)JⅢ」|も却 1山:"

F井‐ 」|― 句 ふ ■ ヴ
」b鋤 ‐ ヵ 国 IJ～い

“

国 |げoソ |ム|コ1坦も F」|♂

.デLk

ab et ^Yl iLl*:u J&aJl &Jt cp lg*gJl ;-;6iJl ol1^sJl ...;o,',\',\l 4-,.; Oi

c# r-*+$Jl c,t i-,* ;i .,--:Stt e* e 4**n-J Ly.a.16-$ a-*-*S;ll ;'. 6s!l crlps.ll

(Parathyroid hormone and rr;ELrUlr OrtF: g1J-J*,)l La ;u$r*> iLL-:, # Jl
& r *err.rill ,i irS*lt :le-ll Jsi J! e+lr-. .l oLr=i ri 

",t_r-yl 
,l-L.b Insulin)

. (18 ) l:*-.,:;,-tt i.r,oS rb-r.,+ll I jJSrSJl ,-d+l 41l^c q,s l:+"+;Jl

J-'++ '';Jl hA_r (Mg ATP) 'eJl ,juS*l (ATP),,,(JJl y (Mg) i:**+iJl "-rl
. o++1'1Jl c.,l:r,._.;6Jl j-6Jslt gr-;l qLc i ""r!. J-+ "l+ 9j (Protein kinase) f,jiYl

,J,-dl :.+r ,pS*Jl olr ,r-;_.x .5l rAl,ii ;i ,js+ iGJl ,J!J- 6J ar^fiyl o$l*ill .,'bliJl

d,,+ jJSrSll :,.+"SJ l-:*-:-,-lt o[i..* J# i]"Se i!)- ,:r.:,',ir, LJ.rll ,'U-i\b OJ"-+Y|

.,jJ"r*:Yl il"L-:u a++llJl if:6Jt elr .+-,r ,.t' iul ;UYl

fJl Ji.- .rJr,-,rri ,rJl ,'rr-,tl ,s(DeValk et al., 1998)+:rr**-r,-sllijr d.r-:Ul r=.j

Jdl aj).l ;r.l !^:: ( 10 mmol) Jl J.-: cr!^S., p+r+,-Jt, ,-;!l ,^U -,+L LJi uL*ix

J-r;r -iji OJ-J.jYl ar+E-: LBrll qr-.,E-Jl clr u.-,;l3Jt glt +"1.'ro  +."^- *-tc

trJ .Ji.t-ll eJ.S Oti L.J'l-r.(18)+*,;i crt+!.A;l 6- e)-;,,.11 .=J eE r i-.', OJ"r;!t LrJ$

. dl crJt rl' llrrr;*ll olL'i rlrjl 6^:lr-.13 -,[rYl cD-: i]" CJIJ dl rJl Lg)r o.i

*i'r^;- ar i-i.-. ,,s (MDA) qb$Yl ,t1.:3 OrUl Gri.,*J;rL; ell.:r ai ( 3 ) J:+Jt C*
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し

(rsr+rr-Is Cr:-.,,S) {/ll .;.a&JL t{jbleJ Js-Jl L;i:l ( A,C,E) 4;"t+ i$. 1, .#,,j gP i-t.t-:t o1.g:Jt i-5t
s..la.rIll .rlU: fu'lt Jb

rElsJ d+s.J A

C+i+ !e +!J! ,-rYr- r.3 'U ',.- o 6Lc^a+ Er=3 ':y JiL 6;latl d ..l-*S *!- Jill 6#Yl :'J^r Ji

,.flj arllb 6-,1,= 4J^..-i ,rh.ob,sr a-l+h.ll g.rlF etsi 3o +jJl .in ejEi ,J,-, ,,-L;!l

)ctarlt .,r 6#Yl ,'il^'l 6r+=J,"5 ,l*lrs .+ a-!il .rn i 4-S ,.. g;ill MDA r;l-trIYl

.l) ,;.g I^" .-6r)l r.:.rYr,- os;r$ alL- ,ar:c r^:r-: .+;!l 6! oLlJl ,'nii $l r, (19

。(20卜輛 IJ‐ ♂L馬 砂」』■ デ lヵ却 けて Ч
・勢 コ |が ど も L♂ チ 」ヽ 国 |(C)仲 い ,Sご 島 ♂ ´ 1さミJ(4)あ■ 碑

LIコ1社Lぃ ごL～
“
Ъ,日|♂ ¨ 国1凸い 国 |い (C)酔い 」 い 謬 |(ル

aiJb_''S-!l lr-;:s;rJl ;41=UJI u:.+r.:.rL^S(21) {S-tt Jl-ill 4lsi.,(E) dr;.l:p,}
,',Jl,rJS-Vl -f,.-o ..1Y eL-.-Yl .+l 4j^ .,;!l sc -$! ,-l"t +:-$ ;i 4+.S1ll

. '..,(jJl +Js".:,,rl. r-.3

hAr .silLJ!, ,-*Ul crile r\l ,jr ajli^ ,',!i'L E: C-r A .rL:-E+X CU e..,Eill '''- " iri

;lj (22) (Anti-oxidants) 6r-.SYl .ilrL;"^ i)- !+ eL+qill or-a ,'rJ e.--: ,r-i -.1*,i;

.(23)4i51-Lr Lli. ohil,._r o-1:^ll jkJl oJlo ,=J 6jj^ll &b,ll o- (Oxidants) .:hJ3Jl

ab ,,r-clJl jre ill -i6l-t-r !Jjb+ -L,".=# j3+ C i*Lr* jq c.,L..bJl j+-i3

.porJ 4+tJl -1s:: o:^E+ll l.ri rrL 6;$l ,''J- .(24) !;)JI orr ij,t: e i:t: a-;ti":l

elrJ3Jl J,s .l* (Membrane lipids) lrrl:.ll i+.i;Yl c-r:ar: (Plasma lipids) L9).+Jl

crt+$Xri*,-',pll elj.rsi ,l:.ll glr iul(rlr rL-r1 #.Jilr ',ll:d.rLJ] &)j cDt-:' O.-

JsUl ajrYt d,!!YI O1 .Q5) (Cytokines) L"etJl ot-s. -.,!l 6L::) ;'*r, (Prostglandins)

J."il h<J k* Yr^; C O+^U+ slS lrle .fL,.Jl jL€+ll a+lLil 4-.1J1 il---ll  --- LI-$

ri i.JUl o-!.1 l-:r',i0,',-rll Jl+- ji+ d,Sl ,lllJl a*!Jl tal.Jcr;l-i ,/l .+1-.,.)l eilnll

..='.Ul jk+ll 4+ll.s -'"ts *J' C dr;^q J.,+ kJ)i d, dl c.,!Nl

.6.ltJ-Jl # 4^ tu_.rti^ ,#JX a-,*,ll+ (E) cl^U+ 'uS-;i ,-e-F.^^ ..t' crli::t (5)cJ-r+ Cr*-,

.(26) ;r;Vl crlrl--a^ d)^ J.=Yl 3o3 ,o-c'E^Jl jkJl ajrL. r ,+ al.lut .e +:+^ri rS;:

olrJ3JL, -ili! $ LrIb a.+liJl el-3n OJar ."# i-ihll 6$Yl crlrl-;. dJ- ajL J-r,3 ,]rr-

l-e.r! r...-r.',r- 1, E O:-E+ ",-i: 
aYL= crL!: (-D-. dJ-"el3X-Yl l\l J-rll d ril .(27)

。(28)も国 |じ国|ひ Jaユマ|こ L!♂ ´ILI♂ い 1ぶ
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2011 35o鮨」|`22 1ヽヽ ^“ Ⅲ 出 1許
～

“

|ミ ニヽ |♂ 嶼 |■L_当 F」|♂ E酔 い ご 品 碑 L年 &麺 光 、 出」

許 ,1ヽスも‖♂ げ
国 |うい 1神腱 諄 ぷ ひ ´LEぃ 。い ぃ ひ ♂ tLC1 0bむ劇 |

卑 L ctt d彎 4Lこメ 1血 `げ日 |う国 |ひ ぃ 叩 ||ゝ メ LりI Ll(29)● Lヽソ |。ゝ

5しぃ )´し ユ電‐ |こゃ、 `NF―KB♂ 」 し(Transcrゎ tiOnねctor)と
1・“・ =ツ IJ´ト ュJ

。(30)Interlukin-1」 D」|こ Llひ

戸どもし辞脚 ■」|(A)レい
"一

♂´1ミ J(6)あ_醜
。
,ユ
ョリ
ー
.』 |

JL_]||ゝ が 山勁 』 JⅥ ぴ t」|メコ lc■ ■ 日|(4LAl■ LAぃ い LJ述

j崚JI神L去メ 」 )Jtt A酔い 。い 二 句 iじ」b諄」 |“ 1ミ ∴ゝ |げL`´ 1ヽK

山嘔    (CD4+ Cell)6ェ
1・“ム11た」日|もし出ILユ」|♂ メ Lδた二●‐りσ31｀ム11

亀|`判 Naturd kHbr cens il… L‖ 墟口|ぃ画1出ヽ り国 |。L」 。(Interlukin-2)

♂ |`‐り t)三 ― JFJの ‐ ひ A″ い 一 ぃ L■ い |せた 上J饉 dム J

もヽ し1^(ハ ♂ 辞 口
|｀‐ 中 ど ざ

6。喝 押
||ゝ 6LIメ|ぃ ■」 ld,L」 。(31)

EJC」 Aこ tL国 ld』 ゛ 、 り |`´ぶ 重 び国 |～L許 凸1ユ国 |。ゝ d通 ひ

。(32)6輛 1凸日・ヽ ^ぃ ひ

渉 り

`メ

|♂ ■ 嬌 二●出 ソ|り 崚 漁 ♂ 1御 1凸饉脚 111ヽ1… ご 盤L6。し ♂ し

。●U与」い Lソ |｀ ス●い 甲 lo■ ●L」ソ|め普
“
J≒ ひ 出」醸 ■ tAll醜」 |`L

:♪ |こLI漁岬 |ごL動。い
りび ■ 日 |り い っ 国

ユ1ふ JI●oLAll isご贔 ♂ LLI・ ル i≦ ご国 |」 。1

.(A,C,E)ぃ t手

い 電刈
|ため Jげ ■ F。 ふ一 ♂ (MDA)■L羽 |ご饉 JLll顔 」 6。嘔

0□ |び口 |,bげ■ い 排 脚 1亀ダ 響 も し ♂日し あ 1ゝ聟Ⅲ ¢飼 |,loひむ
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|… 勁 的 国 )國 ´ 叫 嘔 脚 脚 (A,C,勁 ″ い 脚 Ⅲ ´ 極 国 `脚 匈
』

■い工ゞ|♂饉●♂国し

´町い ヽ

ぃ ´ 」 ψ メヽ 1出い bゞeJい ´ (Zn)む‐ 国 1多事 鋼 L:1-ハ あ■

凍 メ|げ恥 即 |…

Group Mёan tLS.D

(μ
g/dL)Zn」 I JL島

T

Control 11.14+3.89

DMl 6。 13+3。58 P<0.0001

DⅣ12 5,04+2.97 P<0.0001

。醸Ⅲ |ゝ“■税 バヽ・^〕 あり|が|ぃ ψ釧|,b´  DMl:A

ご Ⅲ ツ|じL醜 パヽ・ A〕 メ ♂日|が|ひ び 釧 |・ b♂ チ  DM2:B

興 1芝■メ,´ COntrol

oJよ―♂ (Mg)F_か■劇|メリ的Lハ (2)

i-ca,... O- dSJ dJ cill+r4Jl l-iU.rjlb frJl d,.a.. .,.i lS+-*i.ll "+j cillr : 2- &+

凍 メ|げ恥 卿 |

Group Mean ttS.D

(μg/dL)NIIg」 IJ ・ヽム

T ―test

Control 1.78+1.10

DⅣll 0。 73+0.48 P<0.0001

DM2 0.85+0。 49 P<0.0001

)め 」Jヽ ひ区A,B

し
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2011`53出出`22岬 Ⅲ 出 1諄
～

♂ (MDA)■ い」 |ゞ♂饉 JLAll“ L」 ψい 出 1出い 」ヽ し J ・`
Alひ
れ
":3-あ

ぃ

,,4l,lt g;.t+.-l uLl*Jl 1s3r... pr $an

0101p Mean+S.D MDA

(Ⅲ100/あザリ_

T -test

Control 10。 78± 0.48

DMl 29.5± 4.8 P<0.001

DⅣ12 11.62± 0.98 P<0.05

)め あ、ひ区 A,B

,b ,t (C) A"U+ -iS, ! itySt L(Jir.l4J cJ.lL"ltJ ,/tjijl dl|rjYl cj.r-o .r.r+ : 4- cJsS

cidl e.l+.g UL#JI is3'".. pr

Group Mean+S.D

(mg/dL)(Vit― C)

T ―test

Control 1.98± 0。98

DMl
0。 78± 0。42

P<0.001

Dレ12 0.84± 0.21 P<0.001

(1)詢 あ■ひ区A,B

(E)仲暉 勢り 亀ゞ』ご‐JJ」し♂甲1出いⅥJL」≒ :5-山■

凍メ|げ恥 抑 |… e」 (い´

Group Mean+S.D

(mg/dL)(Vit― E)

T ―test

Control 1.24+0.16

DMl 0.91+1.40 P<0.01

DⅣ12 0.72+5。 40 P<0.001

う
Ｄ
０
０

)わ あヽ ξ tt A,B



(酔 勁 ¨ 回 )國 ´ 叫
…

J脚 1か (A,C,D仲い 郷 Ⅲ 」 極 国 C脚 匈 。

■い0オ 1♂饉●♂国し

恥́み
"メ
吟

い ´ (A)仲暉 ヵい 亀 』ゞ ご Ⅲ J」LAlし げ 甲 |■い Ⅵ JL●増 :6-JJ■

L;&.;*Jl e+ l+.J 6JLi-Jl 4cj,.q-o pr

oro,p ‐  Meanl‐ +S.D

(mg/dL)(Vit=A)

T -test

Control 69.8+10。 2

DMl 40.4+11.5 P<0.01

DⅣ12 31.25+12.5 P<0.001

1)め あヽ ひ区 A,B

1-

-,,;lt a.cll

Selvin E, Steffes MW, Zhu H et al "Glycated hemoglobin, diabetes, and

cardiovascular risk in nondiabetic adults". l,{. Engl. J. Med. 362 (9):800-
1l (20r0).

Stewart WF, Ricci JA, Chee E, Hirsch AG, Brandenburg NA "Lost
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2011/5/29:ふ 出し房ゎL

υコtギ=cユぉLoL

咄 脚b♂1嚇
2011/3/30:1・ 1ヽ、ぃ出さυL

ABSTRACT
This study shed light on the damage caused by varieties of oxygen

effective from free radicals and generating free radicals in patients with
rheumatoid arthritis The study was included (50 patients)-grade

inflammation of rheumatoid arthritis and (30) healthy volunteers as a
control was measured by the rate of oxidation meta-fat as much as it
formed of Malondialdehyde (MDA) it noticed an incresed in MDA level
to (39.8nmol \ 100m1) for males (48.3nmol \ 100m1) in females as

compared with the control group, (13.2 nmol \ 100m1) also a non-

enzymatic defense systems such as vitamins (A, C, E) were measured by
using the HPLC technique .The study showed a decreased in the

concentration of vitamins for patients of both sexes as compared with the

control group' 
i,-rilt

d,^ JliJl a*+Jryf -il-i"-i +.,.,.,3 csll .t.,l,.a]l .,le ,r"-ejl ,Iil!+ L',bJt c-.iAl

(50) i-].,J| ,-,1^ i , e:i-.!f Jt-li^ll .+Le-,Jl ,*y sc, lFl Jriill ; ll: Jb -.J,.Jl 
JrD+Jl

i 6yt;* a.er^+^S ol--!t O- telJ. (30) s ,s.ijl &lil1 +!e.l! L-i.i^ I '' , o

$I (MDA) +bJl selr.ljJiJl ir iuS+ L-1l,i ,.1-eorJJ'Jir;!| ;rJYl Jr.*-,-*ti

(39.8nmol\l00ml) 6J ,', .r- (MDA) Jl cs-ri-,* d -t$lt 3l-i:-2Yl 
L--, I

,-c-:i.-* l*J C!,r:.!l bU* "tl a-cr,^+- cJ d-,rli.,.:E)l r;(48.3nmol\l00ml) IjSJJ

a,^,;r:Yl J+ i+'t Jl a-J;Yl 9:+ u,l+ d clJ.ls (MDA) (13.2nmo1\100m1) Ji

j$JJ,Jl J.-lJl ,J=iill :-,brJl ,-ue 
''!THPLC {1fi,1r-i .1+ (A,C,E) d,lil^li$ &^

. !l : .U i-cJ..- E.o 
d-,rti^ a*-i+ll X ,+-r"lt r:c ..-+ll c.UJ.qP

3n i*.,5St oia O" eiqJl Ol

OrlJl crt i."..lS &.,lt dp AJAJI 
iJiJill 'or-SYl ol1-ri*..rJt rr--att Lrl "-' -l

a-in_;!L3 ,s-:jj,l Ji..-U.ll .-rLaill ,+y pr LJ-:^,rr (MDA) '' :la;rJl 6lr

eL--YL

!t- .J 1^#ll (vitamins A, C, E) .!.6$Yl crlrL-a^ s;4 crLrri.,* j$ '2

t''."<lll JFI dr^,Jl niLSll f.-+
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A 30 13.2±0.48

B 50 39.8± 5。25 P<0.001

C 50 48.3■ 0。 85 P>0.05
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B
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ABSTRACT
This study included chemical constituents of aqueous and alcohol

extracts of Rhubarb roots (Rheum palmatum), the aqueous extracts

contains glycosides ,saponines, (a lot off in hot extract), phenolic

compounds, flavonoids and tannins, no proteins was detected. Ethanolic

extract have no saponines ,flavonoids , and proteins. It also examined

inhibition ratio of S.GOT enzyme for the three types of Rhubarb root
extracts showed( 2.08 %),(3,38 o ) ,and (4.47 %o) for cold ,hot aqueus and

alcoholic extracts respectively. The study included the influence extracts

of Rhubarb root on different types of microorganisms, it was noted that
the concentrations of (50,100) mg lml have inhibition of intended

microorganisms specifically Stapheloco us aure us bacteria.
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(ふ /静 50)が夕1国 `(出 /″ふ1の メリ|工 `(Staphメ ococCus aureu⇒

L)oし (Eo coli)りヽ ど (2。 lmm)JI LLJ`´
11ヽ ハメ ごぃ ムL｀ふ

11_、 出 饉

(ふ /″ふ 100)」ハメI LI`(Staphy10coccus aureus)じ 邸 (H・5mm)

(Staphy10Coccus aureu)り■ |工 (16.3mm)d沖 りし Llふ 戸 邁 こ

“

連塾

(出 /Fユ 1)脚 |(卜→ ´ 島 ´ |“ L」 1日 `(Eo cdり り ヽ 工 LL。し

10)メリ」I LI`もいIJ口 |け上島劇1出、 し L社 涸 |り螂 二■ ム`L｀
ム
ヴ|

(Eo cdi)り ■|工 (1・Omm)JI LLJ己 咆 社 し戸 」響
L(ひ /Fユ

エ
(6。 5mm)JI凸 喝 6→ 邸 1戸 」 出 K(ふ /Fふ50)脚 I LI。

邸 戸 ιtt L■|(占 /■ 100)メリ I LI(Staphy10coccus aureu)じ 邸 |

。(4mm)」 |エ リ (Klebdh sp。 )も邸 |工 LL。しい IЬ L口|工 ■

い 日 I Jt411げ上 ふ 」 |,ぃ 取ヽ Lメ騨
`」

・・ ^‖ J国 |.ゝ ´ 早 Ⅲ I I兜

■ ♂ し(凸申 り
凸い 日し 凸 |ギダ 刈 b dttb凸 嘔 |」し 出 |… 刈 |。非

も挽 押 1心口1山ヽり し 山町 ツI Llふ に■ 出 3●い 」 L。 し卸 J二 ^い が |

ψ二
ll,11=‖ め

ム‐いL】 ■ cキ ■メ 1山Kメ 1 甲 Lこ パ b`■国 |,Lじ ξ

夕 り が Lふ も コ |♂ Ч 響 1由電 副 増国 |ご い ヽ い リ ユ
´
）
・



■ J夕い い
…
許 嚇 b刷 |ふ 日瀾tt瀾 ■叩 1由り 1匈」

」L

」ら出ヽ りい も国1乳■リツ|ヽЁし国|い _軍、し ,(増国|ごい|″
～
■りぃ

。(16)夢恥 が |び国|」■

t ./tJ l-a ejiLd u+* [^.

all-'sJl c.rLrS. !l rr. i.c1^- ,_Jr s:Ul &E l+l .;lJl ,r-li:..*ll o!!-l -1

,,Jc kJlj-l der c.,UJElb eh,:. rixJle c.,Yr$b crLi. 1llJb crl+p:S,)SJIS

)S3 oi:rr:EJl, olrr:-rs)iJl3 c.rlrl..r(rrl<ll .,lc, LcJ3=! JJll "-L:^.^ll 
Ll ,crU;-r.,pJl

. o-:.L u ., crli Or":E:-"^lt

r r_,r$l iUl ,J-li:,*Jl u. 6 etsS Jisl d.AtJl dul ,r-li:-.*lt Jl -2 -t

.(,tl -L100 -l50 ) -'S-lJl sc ,+_ros+lb^ll .,J' 'rifi ./ ;r-sll

Jl k#,.'t..Jl r3*; +J,.-. ( ;r=Sll :.lUl) s3].,!l o14 _.pr-: d.rl-:Ji3.,* 6:^+ gl -3

.(1,2) C"^.1t, tt*Vt, iJJ.6ll rpl g^ 1,t3Ji

.r& l'"i eYs
e).*1 lx.olr:.:...1 uiril s.]t]l c.,t-': A ,f aJ-iJl o!S_./l ,J=r\r.ir q*:.1>-t

. LlrLCFl ui.iir rlill ,llu..,( .lb!*Yl dr +KJl u,.4J1^6Jl rl

c,$ptill .J b_r:r: .fls+ll r^Jl & lo*i:, c.lJl dJ:Yl 'lj+Vl &tjrs. i-\r 2 
+

. iJJ-Jb'Jil^ll

もいり♂
LAllびム L出 (pH)詢 響 |ザ しゞ 亀国 1凸t勇耐|:1-」J■

へ

ヽ

島り1凸い脚準 ごいSb(い口し

PH 凸ヽ ■メ| 山L口 l 出1■ダ刈 | 出口 | 山■ メLall 凸|ヽ角刈 | iJl*ill oLrS. _/l

5.69 + + + + + ぅり|ご口|げ上出劇|

5.94 + + + + + ぃ日|ご園 げユ出劇|

5.20 + + +
c,t,・
ごSI  に
'`」

 L、lLL」  1

(」
Lヨ ■ 脚 換 0出 詢 ■ 喚 1辞レJ■ (+)
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20ll ,5.trrJl (22 J-Jl Lr,.-it*:t e3b il-

;

\,

J^iJl ,Jo ,*.SJl ,J,atl'l.J4lb (C*Ut S s-,rUl) ,lt.cJl ,J4lij....J1 J$il

“　脚́

２

し

）
・

' 'rriill4rJsl*oJl _u5lul Jrc 2

100 50 l0 I ,. I:.r....\lc.; U;Sjl gr

6,2

mm

3,1

mm

l,l
mm

i-iti. +y Y

.lrl!
もいごL

Staphylococcus

aureus
16,3

mm

1 1,5

mm

7,1

mm

1,2

mm
d,trL,tL

12,5

mm

6,5

mm

?s
mm

iih- r-.-lp Y

I :...
-h.l$

JJ

3,4

mm

-?l ,43J.r4 J+JIJ Y

l+$
りいごL

Escherichia coli4,0

Mm
2,1

mm

2,3

mm

1,0

mm
. . i il

LJ,:u r 4JE

5,6

mm

11

mm

1,0

mm

i:it- r=_:p Y

I 3...
-L.l$

.Jrs

\)
mm

2,1

mm

i-iti. r=.-:p Y

-lrl!
もいごし

Klebsila

13,1

mm

11,1

mm

55- )-

mm

1,0

mm
dAL iL

4,0

mm

3,5

mm
1,1

mm

iih^ r-._:r., Y

-lrrul

I*s
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』oこ 4L・

メ 喝 戯 押 甲 |●い 山い ぴ型 な い `暉が
⌒` ^り全国|‐ `げ 、

-10

62-71:o)16`課1小
～ `Ⅲ
』,い|¨ メ 許 いよ・ ―

。(2005)

oり lヵ劇 に|し出|しド」ムニ贔ぃ出 ≒用 し い 14メ回 亀む `め メ L`,b`メ 1許
K一 H

。201o.355-364:φ)5`■戸国 1極甲|`乳コ 1小‐ `

メ喝 (■メ|こF山い 6blび“J山 卜ヽ  鋤 う̀4L一 `｀

⌒ムー12

28■ (1)18`も‐ 」1課1挙
～
`Ⅲ』 'り |メ 許 い

Jtt―

(2007).36

凸tメ轟lυ‐´ ♂♂しり」1 6bl凸
1・ ^ktⅢ ^メL`め ぅL`出 J~13

(2003)`… 極 甲 |`eμ lえ玉 `丼 L地L」 ,メ
1ムミ1し ヽ興 |

凸い ない`…
…

6c」 |`ヽ⌒|りり̀ψ“
ul`´り 喝 `♂り|… 14

123… 128:(4)12`礼 滓 エ ー 11e井
～

い
`凸
日 1凸ぃ ぅし ツ ご tAll tメニ L劇 |

.( 2001)

Determination of Amino Transferases (GOT-GPT) in sera, Britman

S.Frankel S.,Am.J. C lin.path.,28, 5 6( I 9 57 ).

Plaza R., Chan, M. J., E.C. and Krieg N.R,:"Microbiology",5th Ed',

McGraw -Hill book Co.,New York(1986).
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2011 `5錮 `22岬 Ⅲ 口 辞
～

辞 国 F』 い ´

“

卿 1由り 羹
`J出
″ 奪 ■ :喘」

山b岬lι“´
心ヒ|夕ヽFL

,し■い reμ l～峙与ぶ出 1極甲|

2011/5/29:ふ 』といゎL 2011/4/4:【 '1、 111″当こυL

ABSTRACT
This study aims to evaluate lead and glucose level in serum of

workers of (Batries - Factory Al - Wazyryai) . Twenty for the workers

were included in this study and twenty out of the factory were taken as

control group .serum lead , glucose level were significantly higher than

control group . the study demonstrated positive and significant relation

between Lead and glucose level in serum of workers.

:lL“
L“

“
J:)1.::Lユ |

●L」tLEIあぃ ξ が |よ― ´ ■部 ●しひ‐Lり|ごLノ 出 Lい 1饉ギ

ぃ _ (20)J出b岬|ルー どこ■日|ぃ (20)ため』【`Aバ 。例 |♂

´ 力ヽ国 |り ¨ し夢 1山い o16Lb」 I Cu■ |。 ■ L― 脚 lωL     ヘ

税 dL J● メ 1区 ・ Ⅲ L」|をメロ |も L与 ■ とも |工 ●出 国 r』 い

。メ 週 I FDよ― ひ メ
IS卜 ゝ

“

∪ |し曇
“
融
～
ソ も L畢 夢

`t.“
ι:J:i`Qユ |

詢l嘔 が日|♂ 亀メ 1凸1川IF工|ぃ ヵ ,藝 どい ガエ
“
∪ |」

(げ。Lり|●“」)げいり 1増国1占ぬ莉 bLい 工
“
L,夢」1轟しぃ

ぃ 与島 u戸■ゝ♂ 1地Lメも ,(1)が
“
し」|い しが●い1〆 1ミ。国

ぃ響【凸い 、メに‐ ュメ1品 ♂」■甲 |ご1-1♂ 出■ 醐』にも |

(2),い lξ
“
噂 11羹|   ご
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凸b岬 |… ´ 静 国 r』 ■a.´

“

噂 1由晦 |カ ニ,饉 ″ ■ ■ :喘」

OL

,午 ■ メ|,‐ 日 |“ 副 1山b喝 社 1・ハ 」L♂
″LLIけ ‐LJIF…

b」1凸LJthJI`ゝ _九も ,“しJI凸いい りご」lc´しJI(」●山btLJl oゝ 暉J≦

。(3)メツ1脚1夢LJい が ぁ 凸bいし鋤 6tLllご ■口 |ムムL｀ 1出声 も yl

,IJ´ヨ め JI」|■ 1ヽ‐ 6ム の ∪_L.メI JIIどbこ Ll ξ ύ L.メle…

辞■ξ F≦→ ,年口 10国 |【 LlLlひ け_L」le… 喝 ,鋤い 1山い

・山唄 しり押い |

占い ●LI」 ,こ tttVI｀ス |ぃ いし Lヽ→ 4■ し́ し メ リロ 1亀1型|● |

山|ふ鴨、_‖
ξ (x― Ray)■ 押 110ご洲 c与→ め 、 ご 邸 ♂ Fヽミ・・ ‐ し」 |

。ヽじメ」1戯 L」b

勢 e勇 ‐ ドL・ 1ひ ♂コb´メ|」 |ム■ ´ げBL事11メヒ が

Jy‐ Jl ψ換
“

も1区 ,'♭」 leJ凸 り 【_"い J■ む Fe』 メ い e脚 国 |

。 (4)Ⅲ脚IJI Lyヴ リ エ警 凸1ヽ 臨 JI Iり としJ♂ ♂ |。

地Lい  (ettメ |… )」 (C01iCa Pictonum)Liュ タし」しし́ Lっ11合^」」|

押
|●b区 ,♂ |♂ 脚 い ‐`』 e≦出 6興 1凸嘔国 |い‐ 一 メ

ー リ |一 ,国 |― ■メ』 ,い|ひ適 ♂ b“ 喝 」J押 |～ L占‐
“

L_JI

,中 1喝 ■ 」ツト 1・・ ^ylひ メ 釧 。L“ L事 |め|,ヽ≦ゝ ■ 1山ヽ ゝ― 夕|コ |

。4■■́
`り
た`
=い
 4ム L｀し, cュsl, ,1・スツ|, Fi L・ 11

り区 ,♂ り|`」
“

しりlr■ ■1“】 雹 L与 ぃ c虫脚IJッ」101

●b却|,光 ぷ ひ ご鳴 」bJ出ylひ メ 16い 嘔平
“
∪ い脚 1典

ぶ ぃ しれし■ 」|ム_喝 め日 |ぃ ≒」 IJユ殺 ヴ」し
“

∪ 1許 中国 |

メbl♂ッ 」ら、ハ‖ JI出yし ひぃ |`」
“

∪ ■Ⅲ I出 ,響 圏 |が ミ`・ J

″ ふ |■ ´ め 脚 |む よ セ も ■綱 Ⅲ 硼
“
∪ lヵぃ 理

“
い ヽ

db羽 |´LI」 |ザリ もLる。嚇 β l、■ ξ い こ
"工

出｀ こ 脚 1醜口 |

。(5)甲 I JIげ場 釧 国 1山 静 辞 ,FJメ ,こ IL‐ ,脚 |,´ ,り劇 |

…

許 覧粋‐機 」 |ム
Lへ ぃ し Lc算し

～

」 1山鴫 』 山声 |」

許 φ → ,国|ご法 亀
…
ヴコ|にJい日 1弁 |。1山勁 」|【

´
`も あ却

|
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2011 65`"山 `22岬
―
許
～

,',.r- 5lni*.6JLrj,",r- ur clJl .,Je JSt-L rFl*-J l.'Jb,U-1. Ull ..;o LJLc ,,'.'i

ir -,riL-r 'r* tll 6JrJl ','!J.;l-r s'u dl J*iiJ L.J"-ill dy crk+Yl tl gr-rl

.Jl +.r: {ll ,''.r- JL.jl & j:U L+l ajii et;ll .,lc, u,-1. ull J33s t"lL-r,t$l

ab , it ilL l];r;l ._i=l: JL-jl r:c g,.L-;Jl ;r15 ;l ;)-cl 6J6.^ll oL].,1rjl ortile aiJl

,a....li 6r-.^-+ a-bu! A:l^': rJill &'ilaJl 4 "rtarLl :ly-bA..grll qJlyJl a. J$Sll

.rl-jl dr 4Jb ,., 'i gl !rr=.-l r!_r lxJ (12-6\ r+ J$,-rl-=i-il *J. JL.jl ;J$.ib

.(6),.+t. rYl ,rl' ,r.ll 6+1x 
r ly cJ-.-!l , al.i c

.+, L.,.j".I!r d3Lll rl,9Jl 
"-in 31 3\l Di-: .t- ;UYl f,.+ U'-l.-jt cJ=+

d.,l.c! ,l ;r=!, 6JJ ""J#S aeJ+J ,FJrJl rJ^ e b- 4+ 3Jl -,+i: 
g.-+ sl ;S^ Jl rJ^3

.9.,Jt a.,r lil+-l u,-L-jl rJ,^ u-Iiill+ .*ll e_* ..1._,rll dr 4IJt ils _,,1- ,Jc 6J*Ju-

,d;rill .rut.1e 4i. tlU.il;^S3 elFll 1-Di ir:l J:+ll LF.'rr-t1 ,JU3J| r6a

JSUJI Jl g5g . ir - Lti ','.!l .j,il!rl oJg| u,-l rll 6 l*-+ll o..LlJ C lil Ll

.(7)EL r^ sr F dl
+3Y',.o 

"5J, OI;YI f.-+ r;ai i4rlg 3l i'l-o 1+L_9 a+J UC Unt^-jl Ul

ot++-;J!-e.rl;i;:lJl ,s +lj.:Jl 6J-ilb,'Uhll cJ+ g.+lt '' "rll d 4J,+tr c,.l c.,il5

.(6) 'i-ll ..i ',l)6'' CilS drYJr-ll 9l .''J-

[Centers of Diseases (CDC)"r-]yYl 6i.-r ,Lr 'll ,-F-,),J.YI 
'S!l Jl= ril

;l fWorld Health Organization ] (WHO)4i.lUl a-..-ll a--Li.r Control ]

. (8)&+* 15ri^""S (0.05 mg lL ) eJl ..=+ u,-t<rJl Lsj;,.'a

r.;,.l,..jl -!S!=;rqs 3ll_;l Ol r-.-t rhiy' +4r.6JrJl ;.-.J,o.lJl 4-!J d
6-9^.,*lt $JiX ".r.LJl ii.-bJl crrr.: $J .,i.-.ll d O$Ut c;J q C-r-.^Jl oll O.

.rl-jl a+- .rs dr t+Jr ,j"-- oi=ul as"3 . (9) ,r"-!l ''-<(0.05 mg /L ) 4+

;;, L bYr,-,-,-0]r3 U,-1. ,Jll 19j.,'.6 Ul ejiEill '-Ue L!ryJl #^-+ aJLlJl f.ll ,./
. (10) (42 - l0 ) PPm

crts lil_, , l+)-:ll r.: .,Jc j3g ( 14 mgldl ) .r^ &t cr:lS I 1l i-.,;ll Ol

GIAJYI a-.,..,-"^ s+--'Jt -.rk+J!: cl--;b.^+ ,}.rs .,J' -i, (39mg /dl )11. ,Jcl ir--Jl
（

・
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由b岬 い 出 ´ `“
出 e』 い ´

“

噂 |・唖 |カ ニタ壺 ″ ⅢⅢ 匈 」

OL

山い 日|… 山い こサ |夕発 ,い ム
´ ♂
|ポ 1∴ム‖ ひ 鴨 が 国 |」島

e」
|♂

“
喝 1崚‐ か olム A`=ム φり IP」 |うい 1許 bttb午」 |

Lbヽ■ |び響 6工し 」 Ⅲ LヽⅢ 導 y亀 |ひづL (0.05 mg/L)ぃ 夢 |

。
(11)黎

●|→ りJlユツ|`」 け_L_JI(■ユ“なもさごン (勢工ヽ ●い
1・ 1ヽり|ひ―」

J二彎 (15-19 mg/L).』 ♂げBL事ld“ 碑く45.5%)_斤」I JLLIる」L

LI,(6.4)J_り (9 mg/dl)ぃ JIこ‐ 静」沖 (34.5%)ぃ ご (15。 9)

50%JI Lし (9 mg/dl)ひ Jl c募“碑
」●K50%綽 島 ●Ъ■夢I JIユ |

“
tJIび―ひ ゝ1絆」ヽ男ゝ (15-44 mg/d)ぃ 夢1晩‐ 碑」■い|

(12)(45 mg/dl)ひ ょ |

脚 1測い い |

:e」|ここt」
でデや
~i

J■ 拠 L/亀 JI♂ 凸り 却 ld一 ξ が 。日 |ぃ (20)J eJ凸 し 甲― ´

1こ Lミ ^ひ ι ゞ ゝ 亀・ (65-30)融 F」
1沖 寧 ― 観コ|ル ロ |りt工 1鋤

eJぃ (5 ml)こぃ 。山L」岬 1品 ひ ムさLミ管 L島 札 (39-7)こ勢

鋤 凸 bt即 lc卜´ ω Lひ げ 己 L(20)J eJ山 曝 寧 コ ´
』 ｀ ヴリ

|

ひ 尋 L υt■ 1甲絆U´ Ⅲ L■ ‐ ≦ メ Jひ
-3亀

‐(67-28)詢 LI

(3000 rpm)♂ Centerfugeげ羹メ|メ |うい ごeJ凸い
…
,メヨ|ごL

(-20c° )嚇しヽ ジ ひ与 りJ」|いゃ ,3コIJ」 出もム■」|り

。硼国 |,卜|が

:eJ cい ´
“
La」lj野い いい一リ

げ出|メ lψJ ύ |、バ樹 |ぅtぃ JIしい cPヴ Je』 よ~い (l ml)工 |´

。も見メ|ど い 夕|ヽメ´け・L」|タリけ島 Flameless Atomic Absorption
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2011 `5o出』 `22岬 Ⅲ 銅 許
～

:e」|よ
“´メ
ロ|れ出げい一c

与り棚 もヽ
ⅢくVIム Lむ ル ロ l eDよ“ ♂ 」釧 |ム '…

1げい 押 16ゝ ひ ´

。もり|ひ い ひ1亀メ び出も (13),(14)(Glucose Oxidase)も響

襲 Libび出|

。LJ(1)め JJ鉤 (1)め 脚 |´
～
却しい ふ 」 い ♂

|ご国 |ひ

醜」IJ国 |●|ご国 |ごメ ‐ げコLり|タリ Ⅲヽ 6も ´ LLし 。 1‐ 1ヽ 脚 |

―
ど響 りび ツl el亜
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ABSTRACT
In this research, the coating of microtiter plate by any protein, use

of enzyme linked immunosorbent assay (ELISA) in order to prepare the

kits of medical diagnostic for this technology, the coating to microtiter

plate depending on the coating solution and used with protein

(immunoglobulin G type) with factor to remove water (Ethyl (3,3-dimethyl

amine proplene) carbodiimide- HCL (EDC)), which has given good results

compared with the strip imported and the results showed no significant

difference correlation coefficient r:0.99.
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詢 ツ|ごレL劇|め卜」1 亀J■ 1ヽハ|」 |

―凸1換りK)LJあL。 。非 J ttav1 1ヽ こヽヽハ‖L.J´ J`仏い 1亀国 |。軍 ム1-1ミ・幅111調 |

び 、fulこ■麗脚 |)J"JI″ F｀
ミ1~b`(pH=9・6)りし ヽェヽ (″費ヵ」1山Lゎい

(EDC)ゃいよ|びL●ヵ K(C垣が こ牌|」■ ♂饉 3.3)■り ,日 |ムも|ルL6ム (け

6導卜ご
L【‐lLCiご」【Ethyl(3,3…dimethyl amine proplene)carbOdiimide― HCL

o r=0.99上も |ひい 炒ヽ い Sヽ_ゝ F工 ご口 |い こ島 墓 L■ メ ど も 日 ヽ
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L.3q"5:t 4i.^1!llis+ tjrr qpl.i^Jl aJ"Jf,JsJl+ (U.,'\J"fl i-.i,.)L;t5Jt ar*.Jt ;..Ji..JlI*J

,f: rtiis! u,
, iLGll a*!;r gp-= rJ. ]iJYYl fulii',i i-r.orj.,j.ill i'J.ll lrJl -tl;-:1^..rlg,Jil

.(ELISA) L!)Y! di,i^Jl .,.5iYl *f l:^Jl J[+!Jl ijlr,: i-,.-o-'-i'.33Jl s,ll -y.:-]l

Ls"tt

&li:Jl ,o-. j+ Lr^ *lJil; (EIA) .-r^,JYl .f l,.Jl dllJl .rLi JJ

.rj ',;;, . (') lEnryme activity) qog;Vl 4+Jl-ill ,yL!-r (Immunoreaction).rel,..Jl

,J:lJb r+-r_.Utt ,fl,.Jl }t:ll 4+lJ,r€i dJr.,3 (Solid-phase) rl. Il a-t*ll ,rJc. trt*

..,.cl,iYl ."fl,.Jl

-r}J1l gr^-"1!t s,ot.*Jl ,Jilrlll fl"6+r

(ELISA)5glUtij6&(HeterogeneouSenZyme)-,,;Uii.u'.^!i.,c&,J,Js:>

,j3]rt u.. ,lsjl J.lJl !9 . i'-(ll +yt*: iJ.-r^-s jSsi (ELISA) LllYl e;L_r

.(2) ,-i*'Jlll ,r.cl:^Jl ,]l=llb dnXll

rLc ijliall ,-urLu (3) 
lEngvall and Perlmann) J+ ,-* lgTl ?V 5,JNt ajti3 c,ir.,

.l;-.;s d jr.,Jl ,-,i_.1"..-irl-i,3St sc L;-Y 1981

,-11''.'r.*Jl ,-r lr+ +l+ll elXl ,t'!!, s-Sll jri3ll l-di+ (3) iJ.,tll aiLi:ll "rA riJ'j

(Microtitre L;!*ll ai$.ll e-,li.-l\{ ,r-"J 4i.,!,Jl ai$. c.rl-:i kJ ,jUti i rluYl 3i

Lli3ll "\e i':r".ll (J^ JiJL,JsJ '.' ll -ri r.'r.Jl .1. rlP-:ru (5) cr' , i.r.<ll ,F; Plates)

!{J + GF) CUJi ,J.lJl Oc . i i<ll .+JYl ,.fl,.Jl JLiLiJl (Kit) 6re J*.:.:i .b.(4)

r;ll &-:r,(i.Jl,! a-e3^=^ +rf L.r'io J^- el.-,Je,.ji.r^ll (IgG),.fldl uJ"e"":lSll

. (5) c-!Y! (Anti-Human IgM)

tal3 (Heterogeneous) ;ljUi.ll ,r-ijiYl ,t'lill JJ=lll gFi .1. tJP d l,lJyt olrf

t i ku (Competitive assays) q.-lti:ll ddlsljltd. (4) c,)-llll g; .-,..= -iu.-i
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。■JりK藁 出Lも (ELISA― Plates)携喩 |ごL響 げ高 3Zもい IⅢ 」|ご 18ヽ ハ‖

ル ハツ1社晦 ゝバ・劇 」 Δ』 コ |り ヽc助 の 日 |。島 う喝 `り 甲 |メ |

亀 ミヽ■“J ιtttpb嶺 、ハ‖押 1碑 ょ L‐り |ル典 。(6)(PasS市e adsorp■ on)」国 |

`凸り
|`辞」 1札ふ

`り
嘔 ツ|ユ ,話 :い 出 卜 」 ネ 〕 `国 |ユ

嵐 bげ 日 1出」 |♂

メ ●i Lilり]|。 (7)tL、 1国|,SD♂ 」 |,‐ Db興 |｀ジ `じち コ |●り |`ダ柳 |

。(8)だい 切 ■ |りЬψい |」り しb‐ 句 ル lψい |り|`嘔い り1嘔い

,国  喝K ・ヾJ 押 し (HydrophHc)・園  
～
 ご壺 ハ t口 |

■饉洲|ム とヽハみ国 地Lげ い 亀L・卜ご1こ ハヽ‖L、 1■ げLマ ||ゝ 」句 (HydrOphObic)

。(9)´国 1上り |ぬ由 ♂ 1許 6与響 |

」饉 i夢軋 `婆 16J井 8J`の6-wtts)婆 -96ひ ご口 |こ鼻

at」|げし」|_ご 1こ ―ヽll 3ゞ`c嗅声IJ“ りご」bシヨ|`去へL“ム‖い `1こ

Lミム

価 許」|メ≦ ぷ ひい 工許」1許 地国|げ甲 |む詢`♂1許 8し伊 |

一
■ハ‖■」1許 増国|ル |`げい lヵ 。(10)■園|のしLが ミ`・ “い」

(COValent binding)。■ 日 IL」1社嘔 ご|こ1・ ｀ヽt・ 二り。(4)午 |コ1凸光 国 |

Ⅲ  6Li どい L・J メリ `ご 1とハ〕」3(―CHO)ゃい』 ― 亀しい

。(11)c■“
過i、 くヽから■iJ!よ」

“
■1乳与塾出社が出りヽ jt■ (ChemObOnd)

2%タッ|な■」1許  (BO宙ne Serum albumin)嘔口|ひりNIよ“ も

cL■ム‖oぃ |こ用 `(12)」辱」 1凸い ♂ ♂」 1許 4■,Iい|｀
ス‖亀L!¨ (W/V)

0・`1ム J●L9。(13)(Glutaraldehyde)≒いい 16ム が」|■出 ひ私 t`tⅢ ^‖
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もい鰤も 叫 rび ″□ 凛妙典 (じ羹|～呵 もい ●́ 』■口 L・」
夢じ'“
し喝

■二Lが■御 |こ妙 10∴ いヽ理 」(Anthraquinone 3-amine)と f(PS)と庄〃L」』

σgGげ口 |いい |二)■り |■メ 1札喝 `(14)ぃ |ヽげい 亀L卜 ♂ |

。(15)■ハ‖ご日 |♂ Ⅲ3306」 与 も。60工 (Aggregate)脚lb興|

。(15)(Adsorbtion)■藤ツ|■―L許 パヽ‐1二」|'11ムとめi出さぃ 醜典

ごヒ“c」)(Cardi01ipin)ι響いも国lι几o(Lipid antigens)4■」|● |ヽ
、バⅢ̂

‖ ュルK

●ゥ色ハ ｀̀ス LJ瀬 `(16)(Sodiurn deoxy cholate)6oL4掬J(PS)●もりL」 loヽ .1^

(EDC),t411ムも|ムい 亀り」 16。い スヽ‖L選|(Anti― T4)ひ
`炒
日|

ルいズEthyl(3,3‐ dimethyl amine proplene)carbOdiimide― HCL)

。(17)(octadecylamine)3ぬいが」|

び“L 出  ‐  夕ι メヽエ 」贔卜 Jlム・1ヽ“し ご16.^‖  馬
―LK l‐ ゴ 、澤  (CrOtOnic acid)己 り曳ヽ|」―Lりi(18)(Acrylic acid)ご Lメツ|

し 卜 |」■ L● い こ・
3ふ■
(POlymer)ヽ

‐ヽ1』
許 社

=ゝ

I Ll二 、_り (19X060

い うヽ 1ム〕6L卜 ■Lj6(20)句 |ヽ ‐`lJユ iJ.〕 り_Jが …lJ J 61`、Jl、 ふ

け び ″
口 IJ員 脚 |ム

"メ
リ|おり →」り 1詢 `(CrOSS hnkhg)ぴ型

。(17)″ハヵ」1由1もυヽ

「

凸ヽυK d井い 出 甲 し
～

工 L」も,01o出 贔 が、ミ・ ⅢL

脚 1出 」し」 |

準 ξ饉 3.3)夢|― `等bL』 NuncムⅢ ひ Maxisorpび ひ 年‐

`仁L国 |びむ」 1山嚇 り `1^く
Ⅲ
も 島 い (EDC)ゃ tr,|びじ こ力 K(ぬ 〃 レ |

け び げ
口 |… IJ BDHり ぃ (Fタ リ |・い `び 口 1山ЧガK

.む国|♂Lp」 旦磨■ 41・ハこ́ (IgG)

(PerSSOn)山震〃 ■J・ とい|(Human_IgG)単 メJI♂ 3t園1醜しじ国 IL」 ´

。(17)(EDC),日 |ムも1ふL6oL」1ム‐1…し

ヘ
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2011`5`鮨
`l`22岬

準 枷 1辞
～

夢ヨ|ひ メニ 1/e携が IL(100)メカ IgG許」|げ日|ぬメ |クふ -1

(CarbOnate― Bicarbonate buffer)(CBB)凸 嚇 国|ご饉―凸嚇 国|こっ|」 |

びし」1凸しりKひ eレ (1.59)■ IЬトメ昼)(PH=9。6`φゝ 0.05)

.♭ (0.02)`(Na2HC03)諄む」1凸嚇 い ひ e♭ (2.93)り (Na2C03)

』 c奥譲ハリ|げ

'IJェ
リ♂メT力|,国|ひ ル  (800)」 JL海 J□|ひ

。(■夕i】|,日|メ 』諄 |メ|´ PH=9。6

tL(24)6」 ム、
`ヽ

JI凸L"毛 ■」 |“卜 い むム 脚 が L(100)に■ おし

■IЬIナム )(与L国 |(メlψゝЮ。1)メ |ル e｀
ミtも ・亀井 (4)tか も 、

住
"主

夕‐」1凸鴫 い crだりι (0・ 586)とfび 主夕‐」1山t執りK ttr ab。 (0.318)住
"主

タビ」|

戸 |」バ |´ (PH=9・6)JIご擬 りやり|げ I` JI物 ♂メi力i.Lllひ JL(80)‐ b

(PH=9.6,ψゝ 0。2)上」 |しい劇 dL夕 争 e｀ミ1-b`(♂夕i】|,Lllメ出 (100)JI

.pH=9.6`0.1●騨 1脚 ●byl社 |ヽスム,メ昼

い 1 乳」ヽスЪ ∫́ DC/1gG J井 ぃ こン 妙ム さ」が L(100)dぃお1…2

3さLひ 山甲 |のloこ卜 ´“μ 1/chハ
L100)夕繰 IgG単脚 |げ口 |

ル (80)ひ KH2P04ぃ e♭ (0.0408)■ 111´ バヽ)(PH=6.3`jゝ 渉 3)

(100)J「■ lcドレPH=6.3』

“

興 |げ |ゝ」功 ♂夕i力|,日|ぃ

。あ L」|ぃ ジL(1)出 EDC 6ム 酔 ebム (5)嗅■し(♂夕T力|'日IJ出

。も声ub。 (4)ひ tL 246」 ご|こ‖―

が ヽゝユ|ひ い L“ しヽ凸♭ 出)占 ♂夕|力|'Lllこ島も ノ国 lc卜 |■ Lどい i-3

.」 1ム‐1“ツ|

:由bEEゝ |

(16)(Voller)  ■|≒井 学― b理 1亀Lこ■■■メ|も,К りい |´

り井“ (Goat Anti―
Human― IgG…IIRP)■ J五」|(COttugate)ごメ&JL Jぶ ay嘔

り喝 ツ|(BiOm試 )冬メ ぃ (Strips)4メ |ど も 日 に ぃ i・■い I Biokitた婆 ひ
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も中 褐 興 Fび J国 凛卿興 (じ羹1～呵 もい ●卸 ■ 口 L」

渉り,“し均

メ釧 亀■L』 」。 上JIも,厖 社もう色も `(Hiegh binding)り
し LJ 6,K山 格

・■い ツI BiOkれ たち劇HCV-6工 い 出 し 1´ 1ム ミヽlJ J.ぃ二6主ぇメ |

ムよミムメい ♂ |リメニ|(IgG)″日 |●ふ い」LJ1 6,厖 もし 山ぃ |

ゎい 出口 |ユ」 lc妙響 ■圏 |しも りげFいがIL(0。 15,0.6,2.5,10,20,40)

鴨 ψコ 0・ 1`0。2`0.05)1∴ミハル リ (CBB)び主タビ」|(6喝υt争 一凸い,υtSり

―:ハ墜ちPH=9。 6どぃ
"コ
|」ylげ■

ハ 3Sさ い いヽ出 j島兵 L100‐ しもり I Ⅲ 31ヽ
`・
^凸工|-1

句 1醸ヨ φレ タ争脚 平bげ日|いJメ|ひ メリ瀕 めヽ弊 JA●■J

。(CBB諄与―」|・L9JJIヽド 山LガK

・勺中u喝。14)♂ tL24 8」 Jlヽふハ‖心■出 -́2

100),電角 IgG嗅メJl cf口 |●乱禦メロ|`11・ スi  lgG/EDC d丼ぃ tLヽ二|-3

2響 ヽメ ヨ b(EDC)許 申 国 |●Lメ |・の |ミト 」 _μ。1/Fb亀角 L

246」 こ‐り1井 瀕

“

L100″‐ 亀Eyl_喝 。J」1色い ぃ

。手 山喝o(4)ど をL

。6り出 1日 い中 国 d」 IJ報 凸レ 贔 メ |【“‖“-4

(Goat― Anti.Human― IgG HRP)と

“

」|(レ が L(100)‐ |-5

6募贔 」16」|"国 |【 編ミJJ型 (1/50)に■ ■ BbHt亀メ ひ 興 |

。相メIJハ も。どをL`」 ´詢

。((4)」」|♂ 区)d」IJ型 凸|´ t銚 メ |ド‖“-6

中 国 |げLy1 6。口 |ぁL～ り ^」 り げ
Lツ 16。口 |い ェ こ 角 L(100)に■ 占|-7

・も」1功 1ヽも場Ⅲ。(30)6」 ρШい‐ムリ竜卜 脚 (6。メ」16」|

。t漁 cヽヽ 6り国 16ユ」いしド■ムJよ国|■ |ヽどし ぃメリ■ (100)■■i-8

bJツ |うい がも L"L“ 9勾 督戸りい か 許 甲 1亀国 |“ぃ こ■6-9
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´
）

2011`5oュ出 `22■‐J 移 卸 辞
～

秘 Libび出|

じL(CarbOnate― Bicarbonate buffer(CBB))二 」IJ井 ‐ 曳亀メ _メLLともさ

脚 |が 3邸 lcリー 1出 ツ|タリ い ヽヽ11亀 b」loゝ C礼浄 |`♭ツマ1亀LJム 1_1、 バ尉 |

も し 1島 `醜メ討 |こメ リ |も Lり し 甲 1亀国 1凸L炉 上JIぬ ふ」 侮ヴちЮ 。1)

出し LOし ぃ ら 占ぬ響 JJ夕 争 S(ψし 。0・ 1)メ リ |ハミ・ J」 |(25)も コ |´響

。(1)め あヽど― ご
国し。ヽ井 も。(37)コっ■

あ二」ムふLミ ^‖ メち出奪メ」1亀国|ごY―l(t―test)JL■しごしヽ yl J轟」|:1-JJ■

(CBB)● 助 国 |ご饉 ―凸鴫 KL」 |

神い0,
土

SDωい」1出い」ゞ |

一̈
一
一一一・一一御
一

二

Ｆ
一

国
　
．

“̈ 0メ響 ω 」ゝ|がメ|

||    (CBB)二」|

0.05>P

0.011 1.86 0.05

0.043 2.102 0.1

0.031 0.79 0.2

工
(t¨test)」L■|(Signiflcant)"ひ →ヵ 専 年1ヽ⌒yl♂国し

な ミヽ1…1メ リ |`・・ ‐ `ご甲 |,1・
⌒ ylも 、パ‐̂‖ 等 1ヽ ⌒ ツ|あ|コ|ぃ (tOW―tailed)

」 ヽ 3■述』 ご国 |_か甜 ら`・
0ム〕
♂り
|夕 1｀ ⌒ VI凸いLり ご日 lc>よ い LJJIとい劇

凸Lガヽ

「

凸L9JJK,の |」|ぁ日 |が ミ`1-111.J`パ討 |げ噴,り せヽ1亀L辞

脚 |ひ 許 loち 0.05φり |タリ|ひ 許 |ひ 0.1●り |タリ|工 諄口 |

Ⅲ■ξご国|」Clム カ 石1ヽハ&」 ψり |ジメ|おりJ tt J≒LO.2ψり |

(1)`KJめ 。もい IⅢJ Ⅲ ロ リ |■興 KIgGげ び げ 口 |ぬ ド リJメ |

びり |●助け 山嚇 K句1出日 出ツ|」醐 |メ ■゙)●り 1脚IJ融
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スリリヽナ4J`]ス』りり出さ11´ 〔JI■ダ。日 1こ
'JJ日

は,lSll(tり どヽゞ|ス
`、
1生“
●
)ヽリリ ム』リニ』 ス・ 、」Lビ`1ち

ィ
.5

12

1・ i

b.5
:1 0

005
CBB

01       0

脚 ψり 1脚 |

許 J'“しも

月

コ
ヨ

ヨ

■

ゴ

Ⅲ Lバ Aゞし L川 」

…

ψ口 | ∬りl al 社口| :1-」銘

い軸亀曝 (4島凶1亀国 |)

6r' ir (Conjugate) 4O.,lrii,Lr l,!)Yl ijl:i: J:\J+ 6+r> AjEi J&Ei ,',-Jlb

alrr-,..L (1.516) J:'-: -1l1.ib (492) o+r^ &L .,i' i-6r"-bll iil3ll (r:lS r6:rri.,-o

A,JU JI d""'irll i-+i*ll e- iiJtLILJ,IgG .r-lil| JrLp.jSl JiJl.t I ,'-rJb;r-rr:...J| l--FIl

..tJ:+.All FJI eL- & U.,, C! Maxisorp t3,., u- dtJlill srl^ 9.. esri--^lb

alr:.:...L3.{r_i..*ll c. h_,rtL !)Yl _,,tr:! 6rlr g5[uJl o:ls oiijl .JJi+Jl (IgG) ..flill
,',rii 6LUU iJ.,l ',SJr dl.-erl qs:J ill (IgG) ,fl:^.!l ,-d.:-.;lsll u. a$i- 

-us- li
,'Ue Ll_r rr_.:*ll I *rrl!, .rl:r.All l{:lc' LJ dt a.+.-l arir,-bll i-iEsll crYr,^l a.Ub-

J:r+ll d l-S (t-test) _.rtri! aL-=Yl ,JllJtr (Not significant) 6.P,!f r:-,r p-
lJit--l e+ll cl:lr+,rls lrL^3cl ,i!- ol-.=L (r:0.99) Il+bYl J^1,- rb+l i jl .(2)

.rr_.3...11 Ll, .i.ll dls.Il L;L_l al.^it^ll i.-]i.-ll U"51L ;4 elJr,

r'.;.5i...Jl L*l&Jlf LS:,,.*:t i.Jf.alJ i.:, j*al i3t3Jt crJ.rre C;Sl : 2- &+
IgG″出 |♂虫興 |“ 社Lが 脚

一χ

“

■ 1亀ピ団 J,り1鋼L

ψい出1出い 1ゞ土

´出|♂員岬lj野

(J出1/eL良
"■
L)IgG
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Ullman E.F And Maggio E.T,

Boca-Baton, Florida,( I 980).

-;rlall
In "Enzyme Immunoassay", Ch.5, P. 105,

2- William N.Kelley ,M.D. and Shaun Ruddy,M.D,"Textbook

Rheumatology ",fi fth Edition,Vol. l,chapter 16,p.241,(1997).

3- Hiroyuki Watanabe, Mitsuhiro Wakimasu and Koichi Kondo; A
sensitive enzyme immunoassay for atrial natriuretic polypeptide ; J. of
Immunol. Meth, 124, (25-28),( 1989).

Farzana D. & Kai L. G. and Swee C. T.; Antibody immobilization on to

polysfyrene substrate-on-chip immunoassay for horse IgG based on

fluorescence; Biomed Microdevices,Il:653-661,(2009).

L.A. Cantarero , J.E. Butler and J.W.Osborne ; The Adsrpative

Characteristicsof proteins for polystyrene and their Significance in Solid

-Phase Immunoassays; Analytical Biochemistry, 105,37 5 -382,(1980).

Masahiro Sakaguchi ,Sakae Inouye and Shin-ichi Tamura ;Measurement
of antigen -specific mouse IgE by a fluorometric reverse (IgE-

capture)ELISA; J. of Immunol. Meth.;l 16,181-187. (1989).

A.Voller, A.Bartlett and D.E. Bidwell,Microplate enzyme immunoassay

for the immunodiagnosis of virus infections ; J. of Clin. Patho. 31,507-
520, (1978).

Of

4-

5-

6-

薔
:“ ,、 1'114・

`L“

。』  |  
り

| lハ ミヽ■,,・ Aヤ|え、」L´」|

0.006± 1.516 0.006± 1.492 40

0.005± 1.401 0.006± 1.398 20

0.008± 1.223 0.007± 1。 187 10

0.005± 1。 110 0.005■ 0。 106 2.5

0.009± 0。 901 0.008± 0.863 0.6

0.007± 0。432 0。 006± 0.319 0. 15

7-
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Joon Won Park; Dendron― lνlodifled Polystyrene mllicrotiter Plate:

Surface Characterization with Picoforce AFM and lnfluence of Spacing

between IInmobilized Arnyloid Beta Proteins; Langmuir  24, 14296…

14305,(2008).

9- SIN10NE VINCENZI,GIANNI ZOCCATELLI,FABIO PERBELLINI,
CORRADO RIZZI;Quantitat市 e Deterlnination of Dietary Lectin

Activities by Enzyme― Linked IInmunosorbent Assay Using Speciflc

Glycoproteins lmmobilized on Microtiter Plates;J.Agric.Food Chern,

50,6266-6270,(2002)。
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Enzyme lmmunoassay of Pertussis Toxin Using Peroxidase or Biotin

Labelled Antibodies;J.oflmmunoassay;8(1),43-71,(1987)。

11-Heyun Shen, Jutti Watanabeand MIsuru Akashi,;PolyelectЮ lyte

ⅣIultilayers― 4ヽodifled  Polystyrenc  Plate  IInproves  Conventional

IInmunoassay:Full Covering ofthe Blocking Reagent;Anal.Chem。 ,81,
6923-6928,2009.

12‐ Robert Jo Edwards,Alison Ⅳl.Singleton,Alan R.Boobis and Donalds

Davies; Cross… reaction of antibodies tO coupling groups used in the

production of anti― peptide antibodies ; J. of IIIninunol. Ь/1cth. ; 117,p.

215-220,(1989)。
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2011 =5o出出`22岬 iu r,.. tt l,b it-

HYI Llt',, a,aBll dJJEll i*,,,j,r.

r+e JA-,;,. cl6sl*"*_r,;!Jl fr$.!2l L;-,l**J rJ+s.-n 6JI ir:.,,-=*

L斉」しeJ口1功り***り*

…

1私甲|― θμ l響← ,甲1評 **

2011/5/29:こ岬|いゎL 2011/3/24:こ導1卍出さりし

ABSTRACT
pupose of study the Optimal Solutions Conditions which cancer and

diagnostic medical kits in ELISA technique that depending on solvents

with comparison study between same standard .Based on the associated

link (Goat-Anti-Human-IgG-HRp). Study includin. the effect of incubation

time during the coating ELISA fond significant difference (0'05>P)

between the period of incubation(I2 hours) time. The effect of

temperature during the incubation time of the coating operation on the

absorbance of the ELISA technology and proud tile the (4C") given

optional absorbent. The effect of concentration detergent with washing

solution of ELISA the result explain no significant between (Tween-20)

and (Triton X-100) for the optical density and the optimal concentration

for the addition detergent (0.05%) the increasing of the detergent

concentration that decreasing of the ability of conceiting and the effect of

(H2}z)concentration in ELISA showed the volume (50)pl for (5)ml of the

substrate (citrate buffer 0.1M,pH:5'0 ) is optimal

:lロハ
““
J〕,L:L.:|

リ ツ1亀国 へ中■コ IⅢコ|。」 IL国 I Jlヽ ^‖ ぴ
」|り 1亀b。 出

“

渉 も 日1山
｀
・
と|(Standards)■い Jlへ A⇒ 6場Ⅲ 6」 瀕 L砕 ど Ⅲ孵」

亀 bう :ハい 名 bJ●動 。(Go江―Anti―Human― IgG―HRP)(r」
|こが銀|ら

8“ dP(0.05>P)ψⅢ´ごメ 。メリ観申 J り り`1亀壺`二
JI,饉lι■S」|もヽ _メL

口 16L,LI現■|ヽメメL鋤3`屹■ツlι■」1旦島 (をL12)脚 |

手 山鴫o(4)Jメ|も」|。|い リリツ1亀

“

‐ |ヽバ
=ツ
I JC」り |～岬

う
Ｚ

ヘ



UY ijq;"oti3 .-;ir'g$ L5.

rttis! t .:!s oJ"s

]-!JYl ajlji3 d LEll &l=-+ laj$]rir drlaLiJl ty jE +*D *6++ aJ.-L-i.l ,''L.l

Tween-20 ' il^iJl u# (Not significant) 6.fu ,i,,r r-.rr: p:' dul ,'ue l'i

(%0.05) .-iL:^ll . iLioU c.E yt -'$j:]b 4i-1-;ll a-ifiSll drle!il Triton x-100 , iLiJ!,

Lli6., H2Oz jsy _.;r3E +-].2rr3 , LU\l 6e LaS u.o dij trU d-Lj.jl JS, ,/ ;rl5Jl Li

u"LYl ;rUl lrJ=- dr A (5) Jsl y+JrAL (50) r.Jt ;l fE:Jl ,.re r.t ];yyl
。ぁ |ヽメ (pH=5.0,c」迪́ 0.1こJ国|の幅)

L$"Jl

'''r-.t'jr (1) (Engvall and Perlmann) .J+! ,1t r97t rl.. lj,Jyr i:r:i: c,ir.,

.l;j d jr.,Jl ur.-,;,o,_il_isl r:c l-;*y lggl fl.c ajlijll

3i c.,l'.'i..Jl ir l.+ al*l! c.,U<\.fj,lb sxll ]ri:ll tdi+ "jll^rl i.:ljill o.u, u,j
(Microtitre +..,;l;*ll aifJl ils-J! ,*^; L;r9Jl ii*. 6r--,i k# 6r+ti ,r-i rluyl

"ral A+ll ..;. -':lL JSI ,..11 3i r..-,.'J1 ;," ple:r..,ll (5) ac. , i.t<ll ,jS^* plates)

.(2) tuli:ll

a' )*i !G!l crYlJl uEA.ir +ul ,.:LIl ,^ +d ,.t' ].!Jyr i;r1i3 .-,r0,--,,,1

rsJl & ubL,.Y 6_.r<rJl clytJl ,J i.i.tlrl h-$te_r Gr, t-^S gJtri,eJCt +r.sj

i-:ti: al'':.-. ..i * r-+U 1.6iJ^S ;iE_r .il.:_:* r_.ejl iS. y .,,!q Endocrinology ol-o.:ll

'(3) (Human chorionic Gonadotrophin) HCG aJ^ra.rF:cE^ ]ryyr
(Human Placental Lactogen) .rr.,,o-r, (4) (Luteinising Hormone) LH cy.F_r

. (s) HPL

Otlr.Jl Oc , i.i.<ll a-Jrkl:Li-A-3_.pJl ,-":+ !c> ,s-iXl Alf,>,rt ac. , ;.r.<ll a.lri or,
rlull ir i+rul i:.tiJl c,hiJl ,JEs.i.i 1.6+rc dlj^sr 4:-tjll .,ab-yl C- i, ,(6)

.(7) J.-lill .-1.6.i1V ..,,,,*Jl .,,$jt J.Ul JE- i."ChJl

4l.n!l JF !i.i.!-Sll LJr LJ-tlX ])Jy!l ,_!*].-:,, giJl &jL- C ol;l-r Jl dL*3-j

,j+ & LrL= oti;+ crlitr.J!, , (blocking) relilt &lt-- d, (8) rr. rl -t-tl -
irl3'rl crli!^rJl ois rlj (Hydrophopic) clJr urs '_.,pe 

(Hydrophilic) eralr,.,-o
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^e\- 
(72,48,24,12) ijXi- eE:! 4+)ill d dUl j+;..l i_r .L;EJI a.i$r gti.-

礼脚|【 ■̂くしム巧ylこゴJこ]い ｀■■6。 一ヽ警ζコ|●喝ゝ |い 嗚 さ

:リロ1凸リム」ヽ
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.60が■コ16む」ヽ ύ L」lcゝ」IJ‐ 凸|´ こお饉り生ヨ|【′,1、ぉ -2
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6」 ´つ 6脚 16」|“国 |【 品ミJJ響 (1/50)、■■ BiOkitなメぃ
。相メ11か も。(」 tL

。((2)晏」lξ 区)d」|あい・ |´ 】ヽ メ |「 l ⅢA

“

国 |げEッ 1 6oLll學型 リ ム 」り げ Lyl“ tAllひ j軋勇 L(100)■ ■ |

。も」1功ユニも、Ⅲ。(30)6」 ρ出ミー
5奄丼 脚 (61メロ16」|

・夢L瀕 6墓L」16」lψ国|よ国|■り出し ひメリ Lヽ(100)Ⅲ■i

リ ツ|うい が
ミヽt“|メ
"L“
9劾 ξ蓼 藝 許 ■ 口 1亀国 16・炉 出

へ

・

ハ

４

　

５
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rt&s! Li,'13 il+s

:!l,Y)l i.:tt'r, i.,.at a:.yl .,le O#.hslJl 6.r." stjl UlrJl is.-2r .;1E i-,,! :!iti

-tgJl r,5 CO60-U1S 4,.,,,! a.U:. Clti.: &X alr:.',.'! (Vrt; 6Jiiell 6rl-l ,',.:

i=:i.- 1-}Sr L^r^ a-=.-1r(22)-,;44^ll ;'F 4-.Jr_r L-r- i+_,rr (37,4) aili- L-,,F 6b..,+

.l.F"iJ (Yrl) 6jilL'ajiJJtll &lxb.iiE; L;],'- {-.r5,''i,'- ajxjl ftiJl 6

-:llJtl i.:ttrr 4.,-t,aioll sle cJrt*,yl 6.il-cll dJls+ HzOz j$j .1$E i*,,1,1r:l!li

.%6 :$AHzOz dr. aihi- a-:+s 6lrrr',1 13

1/50 J--b--il r-1ii..*ll (Conjugate) dLilll k+L LJJ L;!*ll As,,sr i..;s.- sl i
;r^cl a*.,';Nj) (pH:9.6 ,L9JYJ,^0.1) ,(eyr:,.:lt cr[3,.,-21Sr.,-.-c.,L9-.,11S) LJI &t-+

_,1i= ,-,1,.,c lar-u +5L crL._,;. (4) ,s! 
^eV 

24 6r^l a-+iJl r',t.'-. ,(:.-"GJl-,

(OPD) u*LYl 6rLJl ,'u.' -,d..,.!r,. ei>[i ;r_13i*Jl ;r,lL, .rlJl JJl , Ll=-+ i.+i,.-ll

trL;^ elA (a) 4+li! 6r!^ JL,i-Yl J+ (pH:5.0 ,g*1Y_r 0.1) ,''l,r-' '\l g_;lr &]=^.,

i,-.,..r| ,'U ' -) ttrit L.4l .='r (,''rr .,ll 3-)lr) tJxLYl 6rul ,JJL- dr. ]iIL (S) .f OPD

ir+-lb (%6) "j$y HzO2 ;. ' il''rr r- JgaI i-r,il clSI ' ir" 1, (-,rg:t ','JiUl

,-C''QL (70, 50, 30, 10) a!L-b-Jl

U rJJ,j f- kl ,-.ilG.ll J1..6iI 'J_:,',1 .isl (Ji--8) r3,^e ,lrri..'l i
,i.r.'l ,a-i.,!r (30) ar^,)J.JL A=*i.-Jl d.ri;s,6-.Fs JSI -"J-u!t (100) ' il"'l3H2Oz

6e.!.,f ,',.: r;rr:3..*ll 6r,lL Lr-lJl &lsjl -ilijl &J-- dr 6Ji=r.jSl -;J":l-*t (100)

.(ELISA-Reader) !)Yl jk++ ii^itj (492) (Fr. &t,rl' ar6.r+ll i-ilisJl

―:いいし
`1=LtA‖
拶 メL亀咄』:勁

●い  い J」 ハ TritOn x… 100 1ι■1ム 1し TWeen_20【 ちLヽ All Fヽ■1,“
|

し
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ヽ
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ABSTRACT
This study aims to calculate the vertical velocity of the air using the

method of kinetic equation using continuity equation through the use of
horizontal wind data for the surface layer of the atmosphere with its two

components (U, V) and the calculation of the divergence using finite
differences method by using Taylor theory. The data included the regions of
Iraq and some parts of neighboring areas in the form of data grid extending

from the longitude (37" 5'- 49o E) and from the latitude (37" 5' - 27oN) and

the distance between each two chosen points on the grid was (1.5') and was

for the first day of the months of January and July and for four times of
observations (00, 06, 12, 18) UTC. Contour maps were drawn to the data

obtained from the European site and the calculated in this study for the

vertical velocity to determine the compatibility between them. It has been

observed from these maps that there is a consensus in how the vertical
velocity moves and not in the quantity (magnitude of speed) and this

situation was more pronounced in the month of July compared to January.

As for the effect of time monitoring the behavior of vertical velocity was

compatibility between the behavior of velocities obtained from the ECMWF

and considerably in all observations except the selected time of observation

06UTC where it was the consensus average. For the magnitude of the

calculated vertical velocities have found results that this method involving
ratios effor in the calculation of the magnitude of vertical velocity, has been

attributed to the fact that the calculated value of the velocity of the vertical at

the level Pressure 1000 hPa very close to the surface of the earth (at a height

of 100 m) and it is therefore very sensitive to errors in the boundary layer .

Also, the equation used to calculate the vertical velocity in this study are

subject to the conditions suit the fluid incompressible and non-homogeneous

and this is not compatible with the air, which is the fluid compressible and

homogeneous. In addition to the elliptical shape of the earth was a cause of
error in calculating the distances between the meridians. Therefore, this予
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method is somewhat succeeded in giving a description of the attitude of

vertical velocity but was not successful in the calculation of the magnitude

accurately. Therefore recommended to use other ways to calculate the

magnitude of vertical velocity and compare it with what has been reached in

this study.
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(100 m ttr-,,| ..-J') .r-,rYl e!- J. h+ +:f 1000 hPa +JGll dr3..^ll .i'iJ-lrl

Lrii-^ll ilrlJl Ol 1.S. ;::lJl ai.tll CL-t,,s 3J*i-ll elLi.)l lri i-L^..,,..e l+!

J:\ilb l"li--bi)rl .J+l! J#l illl i)5 I jJ.i.l e;=3 4-bJl 'rA j 'J .Ul a-!l ,.,1.--l

小島●I JI亀 1ユ|.ぃにも 上1と・ヽ J】 めLごL■ ヴ」|・國 |♂ ひ受 ツ |ゝり〔メ嘔
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|り|こ L川 」」脚 こ っ・ LL● |´ LJ■ 【́― 亀ヽ μ l・ゝ ●L～ち

Lメ|」ム 甲1・ “ヽ1しい|あLが ミヽ1“|″,国・い。出 喝|ム 甲1・ “ヽ♂ d藝
.4-!Jl ,rA G-i 4+ll &Jill i t y te!-,)&_r ': .,!ll
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寧 “
|`二|ぃ|_彎 ぃ も JI,い |♂ げ Lり ふ

「
"‖ 与お |こり 1亀ン 」
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♂
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導 ツ モ|【・1'ヽ 1,Li,ス 11凸L■劇|が ｀`こ (divergence or convergence)こ り

し 薦 い 立 しい が ョゝ 許
yl夕 。リー 」 げり L句 L`」 ,り|´り ■LI

■
口 cメ“

立 JづツlcL山 り 中 → 臨 工 」 `(2)さLyl JIも JIザ挽

,Lも・ Llし Ⅲ り 出 )め ヽ|み よ LI早雪 」 `(尋 撃 1辞 日 1出 )メ |

。 (3)6υり ■ い |ヽ脚 IF出 望 円 臨 島 (～ぃ 」 1辞 日 し ご い |

ご
"さ
い `♂Jl υ」』。非 メ■|いがbい 1与 伴ぃ与心|こり1甲 lⅢへ■

」|あ■ ご|‐メ|～■ 贔い t多ツI JI,国 |り■ d越 ‐ りいしeメ|●ド

こりL」甲lξ い 日・切 1卒 許 bLI學銚 メ |い が 中
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“
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o,ヽ b“ ひ ´
≦ Lし L`二 ,Jぃ」|きJ・‐ 」 )ご購 ツ与心 |こり し`♂り |,lL‖
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へ̂
‖ ♂
し■ (m/S)・ |エリ (W)も島国 I JJlヽ ^‖ ど 4押レ|こり |■押 げL

びい J(hpa o hr・ )出 |ェ
"pLヽ

訓 2中りz_J‐ |い 壽 ♂ し (ω)ヽL」 |

。(2)けぅツ|♂出エト・ 」‐ い Jり■ツ|ど (1-10)Cm/s融 ぃ

ヴ
」|もい 虫JIが ミ`1‐|■■^凸しヒblじLこり |ビ′ 凸L井“ じ

Lい 1出

。(側 b LJI`め」|げ甲 _共 抄 J)cカツ|こL″ 壽 J11■ 'む 墨
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dlrJl sl  i*lrl a.c.,,-:t :C ep +,s. >:t ;.irElt fhi:*l i#i6

(30■ メリ1脚|」|ひ響いい )うい |り|ルリとリ メ|“≒ びづツ|。Lひ

Rawinsonde s-r .lr],rJl 6 '' Ut rir"r:r.!.!l A!! .1. AL--i..^ll 6 \' Ull #: . km

. observation

`甲 |夕■|●L■ L国 1凸|」
|い 出 ♂ し が日 |´ ■ 国 辞 日 |」 Ll

こり
]1凸しい oL Lヽ 」 し≒FL-lJ医 ッ|&メ コt,い い しこり |んりⅢげ い び■ もL

,J!: Geostationary satellites a:'.!liJl JL"$yl JD: er t<+lc &":-Jl JS^J 4.!e" riJr JKYI

.,-,- ..11 as;r= _r+l.3 +U.:Jl Jl-IYl Ol, y_l^ll llA Jl ;,+-lL.J. rJ+,-. C-J-r.-:y C+;

.1,-.:!j LDr,-i,.'-,..11 k",", .,3Jl irii. Yl iil,."^lb, CLJI "l+il Jl _p.i,.r,,'-..,11 €F, "l+il

et* ,+ &-=X Doppler radar _.,/.,3: -llr! , irl'rr i , lF3. . Ct*rl AcJ- Jl J:\.I

wind 6\,;Jl ;r.--.; (#J. .r-.rYl el"- ae 16 km r9j knl+ll:6$Jl 4D! fJj^e
,J^+lJ (, G+Jl .t ey Cb LJ)SJI-iJI iJYl ;. .:t-:.,: _:IUo -)b! ,'.r+j . sounding

功 到 い い メ 戸 嚇Ci■ ♂ しこり )ど も‐ ♂ しも二 」 |●Lり|もハ i‐ 許

-o$lJl 
_;l:l2Jl crl.'li sl r 6):-Yl .;lja O' l+*:l .hi!,rb-. crL!4ll orAr r A.rLJlb

'or-..: ,rJl l+LJI=]J crLlrrJt oJA LJ.o -$lJl :r;il| 
"/ 

.i!.jYl i^.j ,JS^! r la:1i Ui+"

. (4) l6km cL-., ol9 :_e^,J k4b:b 6t-.,/l a.c.,! a1r_rc.

t (4) kj^ JSs ': .Ul 4-!l ,:,lJ ,iJ.;r' cll-ir

ilrlJ &lS,ill alrri.,tr,iS: Jra*Yl oi.,Jtll .*:kinematic method 4-,S,!l 4ijJLJl

,-rL.,-3 J#s LJ,"l.;Ll a.ii- Yl CL,Jl c.l'. u alr-i..'l-r continuity equation LJf.3-Yl

6lr-.,!l oLE e ilrJl arc,a drl''. yll il! -3: . divergence correction r'lslt g+=.-i

・御 |■メ 1甲LJ驀 ,LI Ⅲ ´い
J;c 4i.,Jtll ora3 L-.,11;-Jl illrJl ,=Jc '' n"i C!, t adiabatic method i5plryl al;hlt

Jl ejEiJl ,..r_r$_r 6J]FX qjlrYl J*xll ,..1-.:,js^rr. Cl,-rl riLS j clJ.i)J UiS o-l*.=

,;S^! . ,,l.-Jl ,alyll 6.tU^ d l. u - a-,Si- . rrUrg-ll Cldll alr--, .,1-r ii..,Ir L r=
,.l,A.-bi: oUtll oJA L1[i dJi 6-_r r 6reill ttr1Yb 6,]Fl .aUU ;s_l rrc' a{Hl ora . ;,,L_l-,

:
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喝 Lヽ彙 )」嘔 Lハ `‐・・11凸|ェ夢 |ヽLK IJ y11‐ ….b itL｀ Jい |｀ミ1・lrふ ヽ 押 |■

。
い

ふ ♂島 `岬いメ 1増。|ヨ
… …

め :VOrdcity～響 |ヽド|り

ヽ 卜 |ヽ 国 I LI`(tWiSing)■ ゛ ゝ ゛ ゝ |も 到 ヴ与コ |夕」 |い が ■ 月 |

.工甲|工 (cOri01iS parameter)げ Lメ メ勢 もし b■´い■ こ́ 」υづ■

甲L」 JIヴゅ L Ⅲ  llく ,ム

…

|・り |なメ ♂ yし ごり |,国1甲 1…ヽご鶴

.挙メ 1箱LLll≒必 も L■ |―^メ|メ 礼 脚 loゝ が ミ`t“|■心 |■メ |

甲 1甲 1ヽ “ヽ 浄 :quasi… geostrophic omegaムギ典がЦ鰤卜
～

出|れLが ミ`1・ J

こЧメ
凸|―J亀七メ」|“い 山 ゝ・ψ餞ぃJとり ■WI♂ |が ミヽ1-'ヽ cメ。出 ヽ心 |

.ヽ 、“ムが コ |こメ 1融 覺劇 |■月 |い彎 Lり 曝 ylハ 与 り 1鋤脚 1玉Lゝ

い コ |に鋼 。し腱|が
ミ`1-し い 与 り |をメ 1甲L■ LI」 こL■ ≒工 凸Lbo dL

。(Dropsonde) ぃヽ 甲
"」
し ジヽ ュ。りK独 ぃ |(♪Ltン こり 1山しい FIヽミ1、 “|」 、L

許 軍 国 |いい Lも 」 与 心 |こり 16メ |ひ め■ 口1法… い FL♂ 1占ヽ鯛 d,L

名tLll押 」
～
軋口|【
Lレ 出 ,いし ボ 」 も ■ ハ|コツ 」 も い |【 社ハb」Kこ |」 |

。しが ツ|し爆 」1酬 ■ kユJギリツ 」 lcり1電tLが ミヽ・ “|ヴリ 出しまリメ出 メ ■ 甲 |

。が」bメ 」ヽldツLど り物 6メl ξ ttJいメ出ない ゥメ ||[1994Fし ぃ

■脚|」 JI二カ い1“ ひヽ
～
。コ|る脚し:帆メ1礼脚le｀ミ1も りいしりuニッし

。(3)い」 1礼脚 |も し ヽ国 IC到国 |″ メ副 |ど 4→島 ュ■ ごL」 墨 島`」 |

UHF wind―pronling iLし ヽ地 Jl tメ|げ喚 Angevine eL 1997亀口 ♂ リ

。 (5)名 口 1与 」|が IL井 ひ
lL… 。力 也 もう も ハ b radars

鴨 も `硼
|をメ |ち い り 也 喝 Jagannadha Rao FL 2003札 静

いヽ mesosphere―stratosphere―troposphere (NIIST)。´一」|ヴ
“
dlり |。り|ム L.“レ

≦ヽb・J■ 月 い も ぃ 」|♂し Jり1凸1建り 標 も Ld響 い喝 Gadanki lLヽ ム

ひ ≒メ ヨ 1与お |なメ 1山bLI」 ヽ脚 1出喝 `ミぃふり
1山Lぃ 酔 ミヽ■“ 郵ヽ L羽し

い が 勢 -1`LA,1協 .“ぃ るLミ1♂|い 脚 い」り 1出1均 ど い 夢 |■メ |

げ かエリ員が |ぃ 脚 1甲|´
…
」IⅢLひ し出 lb‐ 抑 |が |
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Lr,.
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rl^E 2009 aL A

r'rr'..,.'UrJl-l s-r::.l,,ll en iL--:-. a.-.,,t d.UUt.lrl'' 'L -'Ji*i!nl ,FJ LJi.JYl el"-

'urll nt-,)l +rl -F!l J+.1^;ilr-r"'l e.s--r+,-it-is-l jk+ $ ) dropsonde

s.1^ oetiJl # e*, , National Center for Atmospheric Research (NCAR)
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al:sll Li- ;;B i*;lJ".,Jl e.iJ.-ll 
"f.; dU LJ*,i-Yl ilrl.- al 

rr-....L method
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,lls lrdJ LrttlYl rjc u.;liii3j e!,I-Yl Ll r:r r.rYl ,r.S,i ,J:tll l rt I eL._2r JS]J ,iirE

' ;l',r..r c;ilb . 111 km 1-',.-F .s-U &p li i-=.-).r Js . jis Jis-L jux l.py otilJl

rl' 111.699 km Jl 'L,:-Yl 
Lr r:' 110.567 km ir,j+ljlaYl .r_.rYl glS*i,,.'.,..,-,

eLi-Yl Lr r:c p-9Yl 13S &Ul -t- i-=.;r ,fU J+ll l.rl rl L*.,lt Ll . ,-,tt!Yl

crtilJl A:S3 Al ,,,iJ jSL. (13),-rlJ.!Yl ec 'iJl Jl L'-1i33 ri ll1.32lkm g:U_r

iidi^ll dJllrill 4+J"t ,a:li3 Li ,- J:tll l.rt I t LJL^:. ;r1''r Jl is+.ljl ltis 6^+ c,,*

t** Lr ::. J"t ,;l.. cjs .r+ a-itJl rh'jl i 4iLi l+! finite difference method

l39.6km .gJL";,f.lb ,blJ1 t rl^rl Jr,-ll rlq*l -_r 6JEi^ll is+.ill lt.s: u*Ll .,Jc c+U

lrA . 1 - J:+ll .='s e--r:A l-S . lo JSI 93.067 km ..s-rU i-ilJl Al ql 1.5' JSI

L-lS ..rLl rJc ,;ultil ;.', .ililJl ,-rl-,=l haversine i;4,- ,lrr-'"'L "3L1l i ,l:+ll
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6!lt os 4*.,L:t ir/l vt*.ri lrslJl al*/.:t flst*l f*:,i:

,!Lll hgt^r 6g1 L.3r.,.,-:1 i-g$all AiL.,,."ll e;g : I - &+

Longitude

Latitude

37.5… 39.0 39.0-40.5 40.5-42.0 42,0‐ 43.5 43.5…45.0 45.0-46.5 46.5… 48 48.0-49.5

39.0 129。 6 129.6 129.6 129。 6 129.6 129.6 129.6 129.6

37.5 132.3 132.3 132,3 132。 3 132.3 132.3 132.3 132.3

36.0 134.9 134.9 134.9 134.9 134.9 134.9 134.9 134.9

34.5 137.5 137.5 137.5 137.5 137.5 137.5 137.5 137.5

33.0 139.9 139.9 139。 9 139,9 139.9 139.9 139.9 139。 9

31.5 142.2 142.2 142.2 142.2 142.2 142.2 142.2 142.2

30.0 144.4 144.4 144.4 144,4 144.4 144.4 144.4 144。 4

28.5 146.6 146.6 146.6 146。 6 146.6 146.6 146.6 146.6

27.0 148.6 148.6 148.6 148,6 148.6 148。 6 148.6 148.6

Average 139.6 139.6 139.6 139。 6 139.6 139.6 139。 6 139.6
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