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ABSTRACT
Background: Biochemical markers of ovarian reserve are needed in clinical
practice for early detection of ovarian ageing or premature failure, and also to
predict poor response to ovarian stimulation in assisted reproduction technologies.
Despite limitations to predict pregnancy, anti-Mullerian hormone (AMH) is tne
most reliable single biochemical marker to predict ovarian response. The finding
that AMH can be assessed at any day of menstrual cycle adds agreat advantage ti
this marker over others that require a specific phase for assessment.
Methods: A total of thirty six undiabetic female patients (17 infertile women and
19 with polycystic syndrome) their age ranged from 17-35 years old. Healthy
controls (15) matched in sex and age were enrolled in itris study for thl
determination of AMH concentration.
Results : serum AMH concentration is significantly decrease in infertile women(p-

value < 0.05) when compared with healthy control, on the other hand there is
significantly increase in the level of AMH concentration in women with polycystic
ovary as compared with healthy control(p-value < 0.05).
Conclusion:

Comparison of female AMH level with respect to average age is useful in fertility
assessment, as it provides a guide to ovarian reserve and identifies women that
may need to consider either egg freezing or trying for a pregnancy sooner rather
than later if their long-term future fertility is poor.

INTRODUCTION
Anti-Miillerian hormone (AMH) is a protein hormone structurally
related to inhibin and activin and a member of the transforming growtir
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factor-B (TGF-B) family, it's a dimeric glycoprotein. It inhibits the

development of the -Miillerian inhibiting factor (MIF), Miillerian -
inhibiting hormone (MIH), and Miillerian -inhibiting substance (I\flS).

In humans is encoded by the AMH gene on chromosome 19p13.3, it is
secreted by Sertoli cells of the testes during embryogenesis of the fetal

male. (1,2)
In mammals, AMH prevents the development of the Mtillerian ducts

into the uterus and other Mtitlerian structures. The effect is ipsilateral,

that is each testis suppresses Mtillerian development only on its own

side. This action takes place during the first 8 weeks of gestation .If no

hormone is produced from the gonads, the Miillerian ducts

automatically develop, while the Wolffian ducts, which are responsible

for male reproductive ducts, automatically die.(3)

In healthy females AMH is either just detectable or indetectable in cord

blood at birth and demonstrates a marked rise by three months of age;

white still detectable it falls until four years of age before rising linearly

until eight years of age remaining fairly constant from mid-childhood to

early adulthood it dose not change significantly during puberly; from

25 years of age AMH declines to undetectable levels at menopause.

AMH is expressed by granulose cells of the ovary during the

reproductive years, and controls the formation of primary follicles by

inhiUiting excessive fotlicular recruitment by FSH. It therefore, has a

role in folliculogenesis. (4)
AMH is a substance that is produced by granulose cells in ovarian

follicles, it is first made in primary follicles that advance from the

primordial follicle stage, at these stages follicles are microscopic and

cannot be seen by ultrasound (5).Its level correlate with the number of
antral follicles in the ovaries, it has been documented that women with

lower AMH have lower number of oocytes when compared with

women with higher levels (6).

This hormone levels do not vary with the menstrual cycle and can be

measured independently of the day of the menstrual cycle, it can be

used for (7): l-Evaluating fertility potential and ovarian response in

vitro fertilization (IVF)-serum AMH levels correlate with the number

of early antral follicles. This makes it useful for predicting the ovarian

response in an IVF cycle; women with low AMH levels are more likely

to be poor ovarian responders. 2-Measuring ovarian aging -diminished

ovarian reserve, is signaled by reduced baseline serum AMH
concentrations.
The old standard for ovarian reserye testing was the day 3 Follicles

stimulating hormone FSH level, however, the FSH level is not as

reliable as the AMH level for 3 reasons: The FSH level varies

according to the cycle dates, it depends upon the estradiol level (a high
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estradiol level will artificially suppress a high abnormal FSH level into
the normal range), and it varies from cycle to cycle, so is not always
reliable or dependable. Thus AMH level is a much better marker for
ovarian reserve, it can be measured on any day of the cycle! This is
why most infertility specialists today use AMH to check ovarian
reserve, rather than the old FSH level. (8)
To assess an individual's ovarian reserve, early follicular phase serum
levels of FSH, inhibin B and estradiol (E2) have been measured.
Inhibin B and E2 are produced by early antrar follicles in response to
FSH, and contribute to the classical feedback loop of the pituitary -
gonadal axis to suppress FSH secretion. With the decline of ihe follicle
pool, serum level of inhibin B and E2 decrease and subsequently serum
FSH levels rise (9)
Because these factors are part of a feedback system, their serum levels
are not independent ofeach other.
Furthermore, changes in serum levels of FSH, inhibin B and E2 occur
relatively late in the reproductive aging process (10). so far, assessment
of the number of antral follicles by ultrasonography, the antral follicle
counts (AFC), best predicts the quantitativ. Irpf.i of ovarian reserve
.However, measurement of the AFC requires anadditional transvaginal
ultrasound examination during the early follicular phase. Therefoie, a
serum marker that reflects the number of follicler ihut have mad. th"
transition from the primordial pool into the growing follicle pool, and
that is not controlled by gonadotropins, wouta benent both paiients and
clinician. (11)
In males ,AMH production by the sertoli cells of the testes remains
high thought childhood in males but declines to low levels during
puberfy and adult life, it shown to regulate production of sex hormones
and changing AMH levels ( falling in female, rising in males) may be
involved in the onset of puberty in both sexes.(l2)
Infertility is the inability to get pregnant after a year of unprotected
intercourse, ovulatory disorders are one of the most common reasons
why women are unable to conceive, and account for 3o%o of women's
inferrility. (13)
Polycystic ovary syndrome (pcos), arso known as pcoD (polycystic
ovarian disease) is one of the commonest causes of infertility; ii is one
of the most common female endocrine disorders. pcos is a complex,
heterogeneous disorder of uncertain etiology, but there is ,i.ong
evidence that it can to a large degree be classified as a genetic disease.
PCos produces symptoms in approximately 5yo to lTyo of women of
reproductive age (1245 years old). It is thought to be one of the
leading causes of female subfertility and the *oit frequent endocrine
problem in women of reproductive age. (14, l5)
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Patients suffering- from polycystic ovarian disease (PCOD) have

multiple small cysts in their ovaries (the word poly means many)'

These cysts occur when tb:regular changes of a normal menstrual

cycle arl disrupted. The ovary is enlarged; and it produces excessive

arnounts of androgen and estrogenic hormones. This excess, along with

the absence of ovulation, may cause infertility' (16)

Diagnosis of PCOS can be difficult since a specific test can't be

periormed nor is there a set list of symptoms that doctors can look for.

bach woman's experience of PCOS is unique because no two women

have the exact same symptoms. However, a diagnosis is usually made

when a woman has inegular or absent periods, in addition to signs of

hyperandrogenism without another medical cause. When a woman has

infrequent, ibsent or irregular periods, it is a sign that ovulation may

not be occuring.(l7,1 8)

MATERIALS AND METHODS
A total of thirty six undiabetic patients were included in this study, they

were among patients attending the infertility center in Kamal AL-

Samurai trospiiat during the perlod between March until May 2012 and

their age ranged from 17-35 years old'

The pa:tienttliuid.d in two groups, the first group consists of seventeen

1n:tZ; infertile women, *hil. the second group consists of nineteen

(n:19) with polycystic ovary syndrome (PCOS)'

iiagnosis *u, lnud. by specialized doctors in the above mentioned

hospital.
Control group consists of fifteen (n:15) healthy women with matched

age and normal ovulatory control were selected'

eiufH (ELISA) kit was used o determine the serum level of this

hormone in the sera of patients and control. (AMH Gen II ELISA,

Beckman Coulter, Ref:-A 79765)-

Statistical AnalYsis:
Description was done between the three groups (two groups of patients

with control) showing mean * sD, standard elror, minimum and

maximum values, as shown in table 1'

Multiple comparisons for the level of AMH in the three groups were

done (LSD), as shown in table2.

To find the relation between healthy control group and PCO group was

shown in table 3, while the relation between the healthy control group

and infertile group was shown in table 4'

RESULTS AND DISCUSSIONS
For determination the mean of AMH in healthy control group by using

the median of these data : 2.4113 (Healthy group), so the normal

distribution of this healthy group range between (0.284 -- 3.048) nglml'
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Levels below 0.284nglml are considered low, and indicate that lower
numbers of eggs are within the ovary and decreased fertility. while
anything above 5.Ong/ml is a high value and can indicate pcos.
The lowest level of serum AMH concentrations were recorded in
infertile women, there were significant decrease (p < 0.05) in serum
AMH in infertile women (0.495910.24777) when compared with
healthy control ( 2.4113+ 0.69097).
on the other hand there was an increase in the AMH concentration in
the sera of women with polycystic ovary syndrome (p< 0.05) in serum
of women with PCos (12.4474+2.60733) when compared with healthy
control.
All results were shown in tables: 1,2,3,4, and figures I and2.
The aim of this study was to find the cut-off uulu. of serum AMH in
healthy Iraqi women and to assess their usefulness for predicting
quantitative and qualitative IVF outcomes in infertile women with and
without PCOS; measurement of ovarian reserye is an important part of
any infertility evaluation, in addition to identifoing thoJe women that
may have avery poor chance.
Previously, a number of different hormone blood levels and ultrasound
measurements have been used for ovarian reserve testing. These
include age, day 3 FSH, inhibin B, antral follicle count, ovarian volume
assessment and the clomid challenge test.
Recently , a new hormone marker,AMH has been evaluated as a marker
of ovarian reserve, since it is produced only in small ovarian follicles.
blood levels of this substance have been ur"d to attempt r; ;;;;;
size of the pool of growing follicles in women, researchers show that
the size of the pool of growing follicles is heavily influenced by the size
of the pool of remaining primordial foolicles,therefore ,AIviH blood
levels are thought to reflect the size of the remaining egg supply or
ovarian reserve.(19)
In women, AMH expression can first be observed
primary follicles, and expression is strongest

in granulosa cells of

in preantral and small antral follicles (#4 mm). AMH expression
disappears in follicles of increasing size and is
expression disappears in follicles of increasing size and is almost lost in
follicles larger than 8 mm.(20)
The results of de Vet et al. (2002) also suggest that

changes in serum AMH levels occur relatively early in the
sequence of events associated with ovarian aging(21). Substantially
elevated serum levels of FSH are not found until
cycles have already become irregular (10)
Therefore, a marker that already shows a considerable
change when cyclicity is still normal would better identiff

1  ,
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women with declining fertilitY.
polycystic ovary syndrome (Pcos), one of the most common

endociine disorders in women of childbearing age, is characterizedby a

marked increase in pre-antral follicles number .To date, controversial

data are available regarding the relationship between the high serum

AMH levels and the pre-antral follicles number in PCos patients.

Thus, is still unknown it tt . AMH excess in PCOS is secondary to the

increase in pre-antral follicles number, or if an intrinsic increased AMH

production by the granulosa cells is the cause of follicular arrest in

PCOS.(22)
A direct correlation between ovarian antral follicle counts and ovarian

volume with hyperinsulinemia was referred in PCOS women

.Furthermore, it is-unclear if the PCoS-related hyperinsulinemia state

could induce the development of antral follicles by increasing the

sensitivity of granulotu 
".11t 

to FSH determining an higher number of

follicles and a major ovarian volume(23)'

Accumulated data revealed that a lower serum AMH concentration

preceding or during assisted reproductive techniques was strongly

Lsociated with redu-ced oocyte yield and low oocyte quality, this might

be expected if serum AMH concentrations produced by the small

fotlicles indirectly reflect the remaining follicle pool.Ironica]fV,the

opposite appears io be true for successful treatment of infertilrty in

*o*.n wiift polycystic ovary syndrome, in that those who had the

highest concentrations of AMH seemed to respond less well.(24,25)

Since POCS arc characterized by an increase in follicle number' this

increase has been shown to occur at the earliest stages, and that the

increase in AMH concentration is largely due to the increase in

production of AMH by each follicle and not just a consequence of an

increased in follicle number.

In conclusion, the present study provides that the serum AMH level is

an important marker of reproductive aging in women'

tn adiition, the results ol this study provide useful reference date of

serum AMH in infertile, PCoS and normo-ovulatory women data of

serum AMH ranges in Iraqi women'

Further ,...ur.h of large scale and longitudinal design is necessary to

confirm this result. The major problem with determination of AMH

level is cost, only few laboratories currently offer the AMH test and the

cost is significantly higher than (FSH Level)

Acknowledgment:
I thank all the specialists of infertility center in Kamal Al-samurai
hospital, and I'm grateful to Proff.Dr.Munther Mustafa who helped me

in tisting and knowledge the AMH, ELISA technique'
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P<0.0005

Table-l :shows the descri ofAMH level

N Mean Std.Deviation Std. Error Minimum Maximum

Healthy .17841

PCO 124474 2.60733 .59816

infertilc .24777

'able-2: shows the multiple comparisons of AMH LSD
(I)TypC J)Type Mean DifFcrcnce(I‐ J) Std.Eror Sig.

Healthy PCO -10.03604-' 56849

Infertilc 1.91545' .58306

PCO Healthy 10.03604' 56849

Infcrtile l r.95 149' .54949

Infertilc Healthy 1.91545-' .002

PCO l 1.95 149-' .000

*. The mean difference is significant at the 0.05 level.
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Table‐ 3:showes the cross tabulation type ofAMH(nollllal and high data).

「 ype

TotalHealthy PCO

AMH Normal Count
GP' % wirhin AMH

Gp.

% within Type

12

100.0%

80.00/0

0

.0%

.0%

12

100.0%

35.3%

High   Count

% within AMH
Gp.

%within Type

3

13.60/O

20.00/0

19

86.4%

100.0%

22

100.0%

64.7%

lotal Count

% within AMH
Gp.

%within Type

15

44.1%

100.0%

.9%

100.0%

19 34

100.0%

100.0%

Pく 0.0005

Screening[95%CI]
Sensiti宙ty        :  0.80 [0.51;0.95]
Specincity       :  1.oo [0.79;1.00]
A∝uracy        :  0.91 [0.75;0.98]

Table-4:shows the cЮ sstabulation ofAMH low data

Type

TotalHealthy Infertile

AMH
Gp

しow Count ｎ
υ 4 4

%within AMH
Gp.

.0% 100.0% 100.0%

% within Type .0% 23.5% 12.50/0

Normal ount 12 13 25

%within AMH
Gp.

48.0% 52.0% 100.0%

% within Type 80.0% 76.5% 78。 10/0

IIigh ount 3 0 3

%within AMH
Gp.

100.0% .0% 100.0%

% within Type 20.0% .0% 9。4%
Total Count 15 17 32

%within AMH
Gp.

46.9% 53.1% 100.0%

% within Type 100.0% 100.0% 100.0%
P=0.031
Screening 1950/c CII

Sensiti宙ty        :  0.00 [0.01;0.30]
Speciacity       :  o.76 [0.50;0.92]
A∝uracy        :  0.45 [0.27;0.64]

Shatha
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ABSTRACT
The purpose of the study was tO flnd the assOciation between serum siaHc acid

(SSA), carCinOembryonic antigen(cEA)lcvelS and type 2 diabetcs mellitus

(T2DM)。 A totai number Of 75 patients wlh T2DM were taken from different
regions Of Baghdad city(included 47 fcmales and 28 malcs).ThOSe patients were

sclected by systematic random sampling and(25)samples wcre collccted from
apparently healthy indi宙 duals a control grOup(15 femalcs and 10 males);with
ages'range of(35-75)yearS.This study was cOnducted by taking detailed histOrical

backgЮ und for each sutteCt including sex,age,family history,smoking,and
duratiOn of I〕 Mo serunl sailic acid and CEA levels wcre cstiFnated for both patients

鰍認 leil翼::,そよ圏署壼貯l篇漱:需i:c助‖精a∬[∬棚:
method was used for glucose test in this study.

The results Of this study shOwcd that inost patients' scra had incrcased SSA and

CEA lcvels with signiflcant differences in comparisOn with cOntrol group(P<

0。001)。 The nlean of fasting blood glucosc(FBG)for patients was(216.881■ 36.24
mg/dL)while it was(86。 68± 13.H mg/dL)for cOntrOl group.
The mean of scrum sialic acid lcvels in T2DM paticntゞ sera was(81.21± 9.00 mg
/dL)comparc with cOntЮ l group(65.12■ 3.32 mg/dL);while it was(1.73± 3.83ng
/ml)fOr cEA among paticnts scra in cOmparisOn with(o.45■ 0.39 ng/mi)fOr

暇 辮 1鷺肌 ∫世 g:11霞
Sr∬
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and control group (P< 0.05). Also cEA and SSA levels were increased in smoker

diabetic as compared with non-smoker su

INTRODUCTION
Diabetes Mellitus is a group of metabolic disorders characterized by

hyperglycemia resulting from defects in insulin secretion, insulin action

oi-both; causing a long term damage, dysfunction and failure of various

organs, especially eye, kidney, nerves, heart and blood vessels Il].
Typ" 2 diibetes mellitus (T2DM) is the most common form of diabetes

accountin gfor gOYo of cases. Type 2 diabetes mellitus is associated with

increased obesity, inflammation and sialic acid concentration [2]. Sialic

acid is generic term for the N- or O- substituted derivatives of
neuraminic acid, a monosaccharide with a nine-carbon back bone. It is
also the name for the most common member of this group' N acetyl

neuraminic acid [3].
Sialic acid can be presented as free or lipid-bound forms; they exist

mainly in enzymes, blood type antigen, cell membranes, and blood-

Human serum sialic acid levels are found to be extremely high in
pathological processes such as tissue damage, tissue proliferation and

inflammation. Elevated levels of total and lipid-bound sialic acid are

observed in some diseases including several types of cancer, diabetes

and kidney disorders. Sialic acid is higher in people with type2 diabetes

mellitus than control [4]; and higher levels of circulating sialic acid

precede the development of T2DM and insulin resistance l2).
iutuny studies have also shown that the concentration of
carcinoembryonic antigen (CEA) known as a marker of malignant

transformation and chronic inflammation. It was found that serum from

individual with colorectal, gastric, pancreatic, lung and breast

carcinoma had higher levels of CEA than healthy individuals. Regions

of high CEA levels in the body can be detected with monoclonal

antibody arcitumomab [5]. Carcinoembryonic antigen is a glycoprotein

involve-d in cell adhesion. It is normally produced during fetal

development but the production of CEA stops before birth. Therefore it
is not usually present in the blood of healthy adults, although levels are

raised in heavy smoker [6].
Carcinoembryonic antigen level may also be raised in some non-

neoplastic condition like ulcerative colitis, pancreatitis, cirrhosis,

Crohn's disease as well as in smoker [7].
Inflammation is part of the body's immune system, which triggers a

defense response to harmful stimuli. The body reacts to injury by

sending specialized blood cells to damaged areas where the attack

(invaders)like the renegade molecules called free radicals and clean up

dead and dying cells [3]. In case of inflammation, and diabetes; the
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(invader) i^s though to excess level of insulin, which can be caused by
imbalance of blood glucose and insulin called insulin resistance [g]. '= --. - - -

Inflammation is an important pathological determination, of T2DIVI----' : :
elevated glucose levels could promote inflammation by increased
oxidative stress [9].
The purpose of this study was to explain the relationship between
T2DM with inflammatory markers by measuring the levels of SSA and
CEA in diabetic patients in comparison with healthy subjects as control.

MATERIALS AND METHODS
The study was carried out during the period from May/ 20ll to october
l20ll. one hundred subjects were included in this study, their ages
ranges from (35-75) years. They were involved two groups:
1. Twenty five healthy individuals as control groups
2. Seventy five T2DM patients randomly were selected from
different sites of Baghdad city.
Serum Sialic acid and CEA levels were determined for both patients and
control groups by ELISA technique U0.lll while enzymatic and
colorimetric method was used for glucose test [12].

Statistical Analysis
Results were expressed as mean * standard deviation (SD) with a p
value <0.05 indicating statistical significance. All statistical calculations
were made using the statistical package for social sciences (Spss) [13].

RESULTS AND DISCUSS10NS
Table-l: descriptive statistics of the studied parameters for (patients / control)
groups showed numbers. mean . SD and p valueIuu num m :an, SD and P value

Parameters Groups No. Mean tt SD
Sig. (2-
tailed)

CS
P value

Age (years) Patients 75 53.00± 11.420
0.108 NS (>0.0s)Control 25 57.00■ 8.047

FBG (mg / dL) Patients 75 216.81± 36.244
0.006 s (<0.05)Control 25 86.68± 13.114

S. Sialic Acid (mg / dL) Patients 75 81.21± 9.002
0.006 s (<0.0s)Control く

フ
う
乙 65。 12±3.312

CEA (ngl ml) Patients 75 l。 7360■3.83905
0.006 s (<0.05)Control 25 0.4520■ 0.39064

く
υ
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Figure 1: Mean of age, FBG, and sialic acid (mg/dl.) in control and patients groups

Figure-2: Mean of CEA level (ng/ ml) in control and patients groups.

C= Clontrol, PT=
1.736

0.452

(1

CEA Qぼ ml)

Table-2: Level of serum sialic acid (mg/dl) according to age groups for control and

Ⅳ【ean of Sialic Acid tt SD

=0.037
S(<0.05)

64.01■ 2.8080.17■ 7.98

81.16± 8.42

64.51■ 3.5982.96± 9.11

66.21± 3.8384.93■ 9.13
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ients

:Ag" Groups---
(Years)

Mcan Of sialic Acid tt SD P value
Patients Control

35‐44 215.30■ 30。43 84.00=L10.03

=0.006
HS(<0.01)

45-54 220.14± 48.36 86.00=L13.63
55‐64 223.83■ 30.08 90.00=L13.72
65-75 227.00 ±40.07 94.00=L13.06
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Table-3:Levc1 6F faξ ting b100d glucOsc(mg/dL)according to agc groups fOrps foicontrol
― d pati

Table-4:Level ofCE

Table-5: Level of serum sialic acid (mg/ dL) among smokers and non-smokers
control and

Table-6: Level of CEA (ng/ml) smokers non-smokers

Table I and Figure l, 2 showed high significant differences (p:0.006)
between fasting blood glucose among diabetic patients (216g.s1 t 36.24
mg I dL) in comparison with contror group (g6.00+6g), serum sialic
acid (81.21 * 9 and 65.12 +3.32 mgldL) for patients and control groups
respectively, and cEA (1.73*3.83, 0.45+0.39 ng /ml) for izoM
patients and control group respectively; while they showed no
significant difference for age (p> 0.05).
Tables 2,3 and 4 revealed significant increment in FBG, ssA and cEA
levels with age passing among patients in comparison with control
group (P<0.05). These results were in agreement with results reported
by ll4,15,16, l7l.
The results demonstrated in Table 5 and 6 showed that the levels of
SSA and cEA significantly elevated among smoker T2DM patients
(83.27+9.78), (3.31+5.40) in comparison with non-smoker patients
(79.61+8.08), (0.49+0.48) (P<0.05 for both). These results were
comparable to that reported bV [a].

t7

A to age groups for control and oatients
Age Groups

(Years)
Mcan of Sialic Acid tt SD P value

Patients Control
35-44 0.52■ 0.52 0。 50■ 0.11

=0.021
S(<0.05)

45‐ 54 0.62± 0.51 0。 36± 0.37
55-64 2.53± 4.57 0.57± 0。43
65-75 3.39± 6.05 0.36± 0.37

tients

Studied Groups S SialiC acid Mean tt sD(mノ dL)
P valueSmokers Non-smokers

Patients 83.27■ 9.78 79.61± 8.08 0.042

S(<0.05)Control 65。 36± 3.04 64.93± 3.62

rents grou

Studied Groups CEA Mean + SD (ng/ ml)
P valueSmokers Non-smokers

Patients 3.31± 5。40 0.49■ 0.48 0.0001

HS(<0.01)Control 0.58± 0.41 0.35■ 0。35
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ln the current study mttkers of iniamlntti6n were found to be
signiicantly elevated in T2DM patients.This stud,fOCuse4 on SSA and

CEA levels in those patients;it was observed that there were incrernents

in SAA and CEA levels in total diabetic patientsi sera of females and

males when compared with norrnal suttectS・ These elevations were

statistically signiflcant among T2DM patients and consistent with other

studies[4,18].

The increments in SSA concentrations have been put forward.Research

studies have shown that concentration of sialic acid in serum is elevated

in pathological states when there is tissue damage,tissue proliferation

and  inflanllnationo  Studies  have  also  indicated  that  vascular

permeability is regulated by sialic acid moietieso The vascular

endotheliurn carries high concentration of sialic acid and hence

extensive microvascular damage associated with non― insulin dependent

diabetic mellitus type 2 could account for its shedding into the

circulation leading to an increased in vascular perrFleability and overall

increased SSA concentration[19]・ TiSSue ittury Caused by diabetic

vascular complications stimulates local cytokine secretion from cellular

inflltrates such as macrophages and endothelial cens.This induces an

acute phase response with release of acute phase glycoproteins with

sialic acid fronl the liver into the general circulation again leading to

increased SSA concentration[19]・

Serurn CEA was elevated in gastric, pancreatic, lung and breast

carcinoma. Carcinoembryonic antigen level may also raised in some

non―neoplastic diseases like chronic inflammatory COnditions[20].A

previous study documented the association between serum CEA and

marker of innammation[20].Another study reported that increased

CEA concentrations are an independent deterrninant for acute coronary

syndrome that serum CI〕 A inay be associated with inetabolic syndrome

and increased insulin resistance. The serurn CEA level was also

associated with the components of the metabolic syndrome and the

syndrome itself[21].

In the current study,it was showed that serum SSA and CEA levels

were increased among diabetic smoker patients as compared with non

smoker sutteCtS・ This flnding is supported by previous observations that

serum CEA levels were signincantly higherin smoker and that smoking

is associated with increased serum CEA levels in a dose and duration

dependent rnanner[221.

Smoking reduces the ability of the irnmune systern to produce the

antibodies needed to flght off antigen in the body[23].

In conclusion,this study suggests that serunl SSA and CEA levels:

i.Are higher among diabetic than non diabetic sutteCtS.

18
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ii. Are higher among smoker T2DM
non-smoker.

patients compared with
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ABSTRACT
Back ground:  Insulin rcsistance is assOciated with metabolic syndrome, type 2

diabetes and representing a risk factOr for cardiovascular disease.This relationship

may be modulated to sOme extent by age related changes in sex h0111lone status.

Aim of study: we examined whether free testosterone level 、vere associated with
insulin resiStancc in yOung adult men.MethOds:a tota1 0f 83 men(yOung adu■

men)d市 ided into 2 gЮ up:(groupl)49 men with a risk factOr for insulin resistance
(With a family histOry oftypc 2 diabetes and hypertension)and(grOup2)34 mcn
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(33.40■ 21.94)pg/ml in grOup 2 and no signincant correlation with HOMA― IR also
with insulin in bOth grOup.Free tcstOζterone cOrelated inversely with age(F―

難i鮮麟菖習辮iⅧDne  is non signiflcantly associatcd with
insuHn resistance.
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INTRODUCTION
Insulin resistance is a decreased ability in cells, tissues (especially skeletal
muscle, adipose tissue, liver, or the whole body) response to normal levels
of exogenous or endogenous insulin . Thus insulin resistance has been
implicated in the pathogenesis of the metabolic syndrome[l]. Insulin
resistance predisposes to metabolic syndrome and Vpe 2 diabetes and may
represent a risk factor for cardiovascular disease independently of these
conditions[2,3. Testosterone is one of steroid hormone of the androgen
group. It is the main male sex hormone and anabolic steroid. Testosterone
the most important hormone that men need, and small quantities of
testosterone precursors can provide a very important role for women too.
In men testosterone plays a key role in the development of male
reproductive tissues such as the testis and prostate as well as proming
secondary sexual characteristic such as increased muscle ,bone mass, and
the growth of body hair[4].The testes represented the primary source for
Testosterone. In men, low testosterone concentrations are associated with
insulin resistance [5, 6] and the development of metabolic syndrome and

Wpe 2 diabetes [7,8] . In the circulation, testosterone is bound with high
affinity to sex hormone-binding globulin (SHBG) and weakly to albumin,
with a small fraction of unbound or free testosterone [9]. During ageing,
total and free testosterone levels decline, while SHBG levels increase [10].
Serum testosterone level are greater in the morning upon waking and
decrease throughout the day.

MATERIALS AND METHODS
The study was conducted at National diabetes Center GIDC) ly'J--
Mustansiryia University between (Nov.20l1- April 2012). Eighty three
(young adult ) Iraqi men were enrolled in the study. Group I For(y nine
young adult age, rang (20-40) years were expected to have insulin
resistance (have the risk factor for IR with a family history of type2
diabetes and hypertension) with BMI (31.57+4.94). Group 2 Thi4y four
young adult age, rarlg (20-40)years without any risk factor , with BMI
(29.39t4.34), enrolled in the study, excluded from this study men taking
testosterone replacement, non-fasting men, those with prostate cancer and
those reporting diabetes. The following detailed information were
obtained: Age, the family history of type 2 diabetes and Hypertension. All
patients underwent physical examination. Body mass index (BMI) was
calculated according to the formula, weight (kg) / height2 (rn').
Collection of Blood Samples.'-
Ten ml of blood were obtained by vene puncture using 10 ml disposable
syringes between 8.00 and I 1.00 a.m. after (12-14) hours fasting. The
blood sample was divided into two aliquots;
'one ml of blood was put in a plain tube used before clotting for
estimation of plasma glucose level.
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(250μ l)in Eppendrofftubes and stOred in

for assays ofh011110nes.
Laboratory testsf

Serunl fOr tOtal tcstOstcrone was analyzed by ELISA method

(COmpetit市e Elisa methOd),serum insulin was analyzed by(sandWich

躙 胸 椰 i鮮事轟聾lttF聾sults by homeOstasis model assessment,
according tO the f0111lula[H]:             serum glucOse

(mg/dL)x insulin(μU/mL)/22.5。

H 撫11購Ъ懲1螺tttt鵬∬惚Lta Were presented in siinple measure of
num軌 mem,sD ttd■eprT服

寵:驚野鷺詰漢胤ど1』y蹴ANOVA to test the signiicance

h″o groups,whilc studentis t― test fbr independent samples was uscd tO test
the difference in mean behveen h″ O grOups while different percentages

(qualitat市e data from different PET groups and,om cOntrol group)were
tested using PearsOn Chi‐ square tcst.P valuc less than O.05 was used as thc
leve1 0fsigniflcancc.

RESULTS AND DISCUSSIoNS
As shOwn in table(1)the mean age fOr grOupl were(38.88±

3.08)
years and which were comparable to that of group2 mean(35.56。 ±6.06)
years which was statically not signiflcant(P =0。 208). The grOupl
showed a slightly increased in the rnean of BMI value in cOmparison

弊1辮爵拝i難itti塁鍛電e認鍵乱∫3re was a signiflcant elevation in the
baseline valuc Of FP(〕  in groupl  as  cOmpared with group2
(p=0.013).The mean serum free testOsterone level in the groupl was

(20。 68土 H。 10 ng/ml).This was signincantly 10wer(P=o.001)than that

of grOup2 mean(33.40±21.94 ng/ml).The mean serum tOtal

iFWi館:Ar樅話認をa設サL現lⅧ織grouplwas(18.35± 8.48)which was

斌押惑職i拙週揃踊職1記補s revealed signiflcantly elevated TOtal
cholesterol, LDL, VLDL, and Triglycerides in grOupl versus the
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group2 (P:0.001),(yrD.047),(P:0.0001),(P:0.0001) respectively. But
HDL level is found to be not significantly elevated in group2 (p:
0.3s6) .

significant at the 0.05 level

Correlation of the results :-
Correlation of groupl and group2with free testosterone:-

Table (2) shows a negative significant correlation between free
testosterone level of group2 and age (r -0.415) G. 0.015).A
significant positive correlation between free testosterone level in group2
and total testosterone (r: 0.469) (p< 0.005).

Oftheab le -l: the mean in and
Mean of parameter patient control p-valu

Age 3888■ 308 3565■ 606
BMI 3157・L494 2939■ 434
VヽHR 100■005 09“0 16 0002■

waist 18■99 1013■ 176
Glucose mmol 625■ 194 568■037 0013+
Free testosterone oslml 2068■ l1 10 3340■ 2194 o Ool十

Insulin uU/mL 1835■848 1230■445
HOMA‐ IR 808・L469 10■ 112
Total testosterone nglml 4494187 782■221
Total cholesterol(mノ dD 20069■5471 16024± 4300 0001*
Tnglycerides (ms/dl) 19694■ 8771 12353■45 17 0000
HDL(mg/dl) 4051■519 4153■ 449 0356
LDL(mノ dl) l1349■4776 9347・L3898 0047*
Vt,DL (mg/dl) 39141L1735 2547± 1028 00001+

Table-2:Correlations of free Testosterone with different parameter in groupl and

** Conelation is significant at the 0.0 I level
atthc 0 05 1evel
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-- Cftrelations of ffbVfA-IR in groupl and group2 I - :'-

between HOMA-IR of the groupl and BMI (r: 0.472) (p<0.001),
Fasting plasma glucose (r 0.512) (p<0.000) , insulin levels (r-0.698)
(p<0.000) .There is a negative significant correlation between HOMA-
IR of the groupland total testosterone (r -0.424) (p< 0.002). There is a
positive significant correlation between HOMA-IR of the group2 and
insulin level (r: 0.982) (p< 0.000).

Table-3:Correlati ofHOMA― IR with differcnt l andlons Wl eter n groupl a
HOMAIR
Grouplwith risk factor Group2without risk factor

Age(ycars) r 0.036 ‐0.325

P 0.805 0.061
BMI(Kg/m2) r 0.472** 0.115

P 0.001 0.516
VヽHR r 0.124 0.013

P 0.398 0.944
Fasting plasma glucose (mmol/L) 0.512** 0.071

P 0.0001 0.691
Total cholesterol (mg/dl 0.237 0.221

P 0.101 0.208
Triglycerides (mg/dl) 0.240 0.060

P 0.097 0.737
HDL(mg/dl) -0.224 ‐0.108

P 0.121 0.545
LDL(mノ dl) r ‐0.064 0.261

P 0.663 0.135
VLDL(mノ dl) r 0.233 -0.063

P 0.107 0.725
insulin(μ U/mL) r 0.698** 0.982**

P 0.0001 0.0001
Total testosterone(nglml) r ‐0.424** -0.217

P 0.002 0.217
Free testosterone r 0.204 0.019

P 0.160 0.915* Correlation is significant at the 0.05 level
**Correlation is significant at the 0.0I level

Insulin resistance is a common feature of disordered carbohydrate
and lipid metabolism and blood pressure ,increase the risk of
developing type2 diabetes and damage to the heart, also called
cardiovascular disease. The initial presentation associated with insulin
resistance is hyperinsulinemia, impaired glucose tolerance[12,13]. This
study has shown that there is a significant increase in mean value of
HOMA IR in group with risk factor than in healthy group without risk
factor . In addition the study shows that there is a positive correlation
between HOMA-IR and fasting plasma glucose in group with risk factor
, and positive correlation between insulin level and HOMA IR in both
groups. Such finding is in agreement with Silva et al. [14] who found
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that HOMA-IR, positive correlated with plasma glucose and serum
insulin in a group of normal glucose tolerant Brazilian adolescents with
family history of type2 diabetes .

This study has shown that the mean serum total and free testosterone
levels for insulin resistance men are significantly lower than that for
healthy . Hyperinsulinemia, as encountered in insulin resistance, might
directly impaired testosterone secretion by the Ledig cell, since there are
insulin receptors on the Ledig cell . Fukui et al.[15] found that serum T
levels are lower in a large number of Japanese patients with T2D when
compared with healthy men in the middle age. These observation
suggest that androgen deficiency plays a central role in the various
pathologies encompassing the components of MetS, including T2D, IR,
obesity. There is no significant correlation between free testosterone
levels and fasting insulin levels in both groupl and group2 .The study
clarifies no significant correlation between free testosterone and
HOMA-IR in both groups as shown in table ( 2). The current findings
are in contrast with previous studies that included middle-aged and
older men Yeap et al.[16] have reported that lower total and free
testosterone were independently associated with higher insulin
resistance in older men. Tsai et al. F7]found a significant negative
correlation between bioavailable and free testosterone with HOMA-IR
were not independent of body fat. There is a positive significant
correlation between total and free testosterone in healthy group. The
relationship between free testosterone may be differ in older and
middle age compared with young adult. In older men circulating levels
of free testosterone are lower but SHBG are higher. The present study
involvement of men younger than 40 years, testosterone levels decline
with aging and will be at a high levels in young adult. A small fraction
exist as unbound or free testosterone, however this form is biologically
active. Therefore, the free hormone concentration is a better indicator of
biological activity than total testosterone. From the present results of
this study, it can be concluded that insulin resistance and
hyperinsulinemia is significantly evident in non-diabetic with risk factor
group. one possible explanation for this observation could be that
higher BMI is correlated with higher circulating insulin levels In
particular , visceral adiposity is an important cause of insulin resistance
and also decreases testosterone concentrations through conversion to
estradiol by aromatase[ 8], the study show no significant correlation
between free testosterone and lipid profile.
conclusion: insulin resistance and hyperinsulinemia were instituted to
be risk factors of decrease testosterone levels Moreover insulin
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associated  with  total  but  not  free  testOsterone
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ABSTRACT

We have seen the importance of troponin test in early diseases of acute
myocardial infarction& a cute angina pectoris as well as accelerated heart rate in
patent admitted to coronary care unit ( CCU) complaining sever chest pain . This
analytical study which was performed in the coronary care unit of Baghdad hospital
/ medical city on patients presenting with chest pain as we mentioned .

We chequed 55 patients ( 25 males , 30 females ).The result was positive troponin
test in 33 patients (60%) ( have damage heart cell and myocardial infarciion ;
,While negative troponin test in 22 patients (40%) ( have no damage heart sell
).This result assure the importance of doing troponin test in the ccu

INTRODUCTTON
Cardiac troponins are regulatory proteins that control the calcium-mediated
interaction of actin and myosin, which results in contraction and relaxation of
striated muscle. The troponin complex is made up of three subunits: troponin
C, which binds calcium; troponin I, which inhibits actin-myosin interaciions;
and troponin T, which attaches the troponin complex by binding to
tropomysin, and facilitates contraction. Troponin C is expressed by cells in
both cardiac and skeletal muscle. In contrast, the amino acid sequences of
troponins I and T are unique to cardiac muscle. This difference has allowed
for the development of rapid quantitative assays to detect elevations of
cardiac troponins in the serum. The plasma troponin level in healthy subjects
is hypothesized to be 0.1-0.2 ng/I-, due to the continuous microscopic loss of
cardiomyocytes during normal life. Il]
The majority of troponin is structurally bound in the contractile apparatus of
the myofibril, but approximately 7% of troponin T and 3%-5% oi troponin I
is free in the cytoplasm [2]. After damage to the myocyte occurs, there is a
biphasic rise in serum troponin that coresponds to the initial release of free
cytoplasmic troponin, followed by the gradual dispersion of myofibril-bound
troponin complexes[3,4]. Transmural necrosis of the myocardium requires at
least 24 hours and may be even longer in the cases of pre-condiiioning,
collateral circulation, or intermittent coronary artery occlusion [5]. Although
troponin kinetics do not reliably permit the very early detection (initial l-2
hours) of myocardial necrosis, troponin can be detected approxim ately 24
hours after the onset of myocardial injury[6,7]. Therefore, blood samplis are
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recommended to be drawn both at presentation and 6-9 hours later to
optimize both the clinical sensitivity for ruling in MI and the specificity for
ruling out MI[5,7] Serum levels can remain elevated for up to 4-7 days for
troponin I, and 10-14 days for troponin T[8]. Although the exact mechanism

of troponin elimination is unknown, given its relatively large molecular size,

troponin is believed to be cleared by the reticuloendothelial system[9].

However, recent evidence suggests that troponin T is fragmented into

molecules small enough to be renally excreted, which may explain the high
prevalence of troponin T elevation in patients with renal failure[l0 ,13].
Troponin I and troponin T are highly specific for myocardial injury [11] more

than creatine kinase-muscle bound enzyme (CK-MB) and help to exclude

elevations of CK(creatine kinase) with skeletal muscle trauma. Troponins will
begin to increase following MI with 4-6 hours, about the same time from as

CK-MB U3l.
However the rate of rise for early infarction may be as dramatic weeks for
troponin T, so for as for CK-MB [13]. Troponin will remain elevated longer

than CK, up to 5-10 days for troponin this reason many studies in this fields
were made the troponin as a superior marker for diagnosis of myocardial

infarction (MI) than LDH(lactate dehydrogenase).The aim of this study to see

the importance role of troponin test in clinical diagnosis of heart disease in
patients admifiehed to the CCU (coronary care unite ) who presented with
chest pain.

MATERIAL AND METHODS
This analyical study was performed in order to determine the

distribution of 55 patients (25 male, and 30 female) were admitted to

CCU in Baghdad hospital/ medical city with chest pain. For all patients

we performed the troponin test measured by errryme immune assay

methods(Germany kits),we took 2 drops of whole blood of the patient

and put it on ready kit then we put I drop of buffer solution on the

whole blood then we waited 15 minutes to see the reaction weather its
positive or negative, all the tests done beside the patients in the coronary

care unit ( CCU) from the2-16 of January 20ll .

RESULT AND DISCUSSIONS
For 55 patients, we do troponin test. Our results show that 33(60%)
patients had positive test results. (24 male and 9 female). And 22(40%)
patients had negative test results (6 male and 16 female).

Thc itive result of patients with their diable― lVC

Number of patients Diagnosis Total Number of patients

12 Acute myocardial infraction
33(60%)
Male 24(72.7%)

Female 9(27.3%)

12 Unstable angina

6 Acute heart failure
０
， Arrythmias(Supra vcntricular tachycardia

=S.V.T)
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n IVe 0 with their d
Number Of patiehls '- 

Diagnosis Total Nulnber Ofpaticntξ

myocardial infraction
22(40%)一

Female 16(72,75)

Male 6(27,3%)

4 Stable angina
Chronic heart failure

1 Arrythmias(S.V.T)
1 cerebro vascular accident (C.V.A)

,: :;-, AEtvIt#AmiriyaH-Sci.- = Vol.24,｀ 6工 201b 三 ―t―・三一

Table 2:The result

In our study in table (1) , we saw changes that troponinp test were positive in
33 patients (60%) among them 27 males(74,7%) and gfemale (27.3%) and
this result was coincide with the incidence of ischemic of heart disease is
more in males [12].
Troponin tests are primarily ordered for people who have chest pain to see if
they have had a heart attack or other damage to their heart. Either a troponin I
or a troponin T test can be performed; usually a laboratory will offer one test
or the other[l7]. Troponins are sometimes ordered along with other cardiac
biomarkers, such as GK-MB or myoglobin. However, troponins are the
preferred tests for a suspected heart iuac|because they are more specific for
heart injury than other tests and remain elevated for a longer period of
time[l4]. The troponin test is used to help diagnose a heart attack, to detect
and evaluate mild to severe heart injury, ffid to distinguish chest pain that
may be due to other causes[2]. In patients who experience heart-related chest
pain, discomfort, or other symptoms and do not seek medical attention for a
day or more, the troponin test will still be positive if the symptoms are due to
heart damagefl5,17].
Also in table (1) we have seen that all positive test patients had acute heart
attack which cause heart damage and release of troponin biomarker, and this
present in many studies [2,7].Six patients with chest pain and heart failure
and three patients with chest pain and arrhythmia ( supra ventrical tachy
cardia), this agree with [10,16,18].
The American college of cardiology & the European society of cardiology
have redefined myocardial infarction as a typical rise in cardiac troponin I &
T a above the 99th centile for normal with at least one of the followings:
Ischemic symptoms, developing Q - wave on ECG.So Ischemic ECG changes
increasing positive in cardiac muscle injury as in heart failure. ST or
decreasing ST[12].
In table 2 cases of negative test arc 22 patients (40%) among them femal
gender are predominate 16 females(72,7%o) they have old myocardial
infarction and chronic stable angina even they complain chest pain and this
results agree with other studies [15,17].
Physical examination , clinical history and ECG also important and some
people who have heart attack will have normal troponin concentration and
some people with increased troponin concentration have no apparent heart
injury because have old MI and stable angina so they have negative troponin
test as in table 211,2).Our study coincide witn clinical trails about role of
troponin test in diagnosing acute myocarc dial infarction and unstable angina
pectoris[1 1,12]
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ABSTRACT

Some new N― subsdtuted_2-methylquinazolinc‐ 4(3H)― onCS(3-12),(13-14),,(15)and
(16-19)haVe bccn synthesizcd from the respcctive rcactiOns ofthiO cOmpounds,4-
chlorophcnylisOthiOcyanatc,thioserni carbazide and variOus anhydrides reactions

with 3-aminO_2… methylquinazolinc-4(3H)―onC(1).The chemical structures ofall
synthesized cOmpOunds elucidated by using some spectroscopic rnethods FT―

IR
,UV― Visible and l H_NMR.

INTRODUCTIoN
Quinazolines containing various moieties have been reported to have
several biological activities such as antitumor tt,z), aniimicrobial(3) ,anticancer $J) ,pesticide(6) ,antifungal(7) ,irr."ti.iJuitii 

"-una

anticonvulsant actives('''u).These recommendations prompted us to
investigate new 3-methylquinazoline-4(3H)-one derivatives with
expected biological activity.

MATERIALS AND MBTHODS
All chemical used of reagent grade and used as supplied .Melting point
were determined with an electrical thermal melting point upparut-u, ard
are uncorrected .The FT-IR spectra in the range(600-+ooo)cm-, were
recorded as KBr disk ..The uv spectra were performed on cintra-5-
Gbes scientific equipment proton NMR rp..tru were recorded on
Broker 400MHz spectrometer using TMS ur int".rrul standard in AL_
albayt University.
3-a m i n o-2-m ethylq u i n azoli n e-4(3H)-o n e(2)
This has,k..n synthesized by following th. pro..dure mentioned inrelerence"' .A mixture of 2-methylquinazoline-4(3H)-
one(l)(0.02mo1.)and hydrazine anhydrous(oox;(tomt; in absoluie
ethanol(2Sml) was refluxed for 7hr. The excess soivents were distille$
off then the product was purified using column chromatography(Silicl
gel ,Benzene ,Methanol (7:3))to afford the 

"o,npound 
(2) as

oil(78%).(Table 1).
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N-Substituted-2-methylquinazoline-4(3H)-one(3-12)
A mixture of 3-amino-2-methylquinazoline-4(3H)-one(0.04mo1.)and
the appropriate mercapto compounds (0.04mo1.) in absolute
ethanol(30m1.) was refluxed for l2-l6hr.till the evolution of ( HzS)
finished. The excess solvent was distilled off and the product(3-
1 2)recryst allized from appropri ate solvent .Tab le( I ).
N-(4-Chlorophenyl)-N'-methyl -4-oxoquinazolin-3(4H) thiourea
(13)
A mixture of compound( 2x0.003mo1.) and 4-
chlorophenylisothiocyanate (0.03mo1.) in absolute ethanol(25ml) was
refluxed for 6hr,then cooled .The formed precipitate was filtered off and
recrystallized from ethanol.(Table I ).
N-(4-Chlorophenyl)-N'-methyl - N'-(2-methyl-4-oxoquinazolin-
3(aQ-yl)N-thioformaylpropanediamide (1 a)
To a compound (13) (0.005mo1.)in dry benzene ,was added malonic
acid (0.005mo1.),then refluxed for 8 hr. the solution was concentrated
and the solid formed filtered off and recrystallized from benzene-ether
.(Tablel).
6- m e t h y l - 2H-IL r2,4,Sltetr azin o [ 1, 6 - c ] q u i n a zo I i n -3 - a m i n e ( I 5)
A mixture of compound( 2x0.003mo1.) and thiosemicarbazide
(0.03mo1.) in absolute ethanol(3Oml) was refluxed for 24hr,then cooled
.The formed solid was recrystallized from ethanol. (Tablel).
2-methylqu inazolin-4(3H)-one derivatives(l 6-1 9)
A mixture of compound( 2)(0.001mo1.) and an appropriate anhydride
(0.01mo1.) and glacial acetic acid(20m1) was refluxed for 3hr,then
cooled and the solid formed filtered off and recrystallized from ethanol.
(Tablel).
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■ め le‐ lCa rties of synthesized com
Comュ→桑庁 .M.P° C Yield% Color Rec. Solvent

1 180-182 92 Light ye110w H20
2 Oily 78 yellow Ben― McOH(7:3)
3 113‐ 115 61 Deep yellow Ethanol:H20(713)
4 121-124 65 Yellow Ethanol:H20(7:3)
5 Oily 50 Brown Ben― MeOH(7:3)
6 pily 60 Light brown Ben― MeOH(7:3)
7 161‐ 164 62 Ye1low Ethanol:H20(7:3)
8 341-346 64 Light ye110w Ethanol:H20(7:3)
9 194‐ 196 55 Yc110w Ethanol:H20(7:3)
0 Oily 65 Brown Ben― MeOH(7:3)
1 119‐ 122 69 Yellow Ethanol:H20(7:3)
2 Oilv 58 Brown Bcn一 MeOH(7:3)
3 131-128 48 Ye1low Ethanol
4 235-237 47 Light yellow Ben:Ether(7:3)
5 91-92 72 Light yellow Ethanol
6 190-192 70 Light yellow Ethanol

226‐ 230 65 Deep yellow Ethanol
8 240‐243 69 Littlt brOwn Ethanol
′9 22θ-222 κ

υ Deep yellow Ethanol

Al- I4rntansiriyah J- Sci.

(16)、AF t>N02

0AF 0
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(19),AF ~HC=HC~

ヽ
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RESULTS AND DISCUSSION
The 3-amino-2-methylquinazoline-4(3H)-one (2)was prepared by
refluxing of compound (l) with hydrazir,e in absolute ethanol for
7hr..The suggested mechanism was shown in scheme (2).

⌒

LCH3)C |_ NH2‐N                       H

/ヽ

H2     

〔

|― NH2

1-OH

IH3

Ｈ
Ｎ
¨
―
―

―

Ｉ

Ｃ

Ｉ

Ｃ

一

０
＝

＝

Ｃ

⌒
N=

P.T.

0

CH3

||

C＼

‖
一NH2

N//C｀H3

Scheme(2)

Rr∬WbttsC肥ら:号%:獅7d ,the  appearance  of new,1660cnl‐
land1629cnl‐ l which

belonged for functional groups v NH2,v C:O and v C:N respectively
.UV spectrum for its showed mainly two electronic transition at 243nm
(n ---n*) (n---+zr*) respectively .While the 'H-NIrm. showed the
chemical following (s,3H,N:C-CH3)d s :2.50 ppm (s,2H,N-NH2)d

13.37 ppm,(m,4H,Ar-H) du:7.56-8.61 ppm.
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)tral data lbr compound 2

Comp.
No.

Ｕ．Ｖ．へ価　　ｎｍ

Characteristic band of I.R spectra 1cm-r .KBr disc)

V(C¨H)d V(C~H)Ar v(C:O) v(C=N) V(C=C)Ar VOH2)

つ
４

９

３

０

４

３

２

５

０

３

２

９

９

２

２ 3076 1660 1629 1523
3335

3207

Al- Mustansiriyah J. Sci. Vol.24,No3「 2013

Table-2:U.V and IR

The compound (3-12) were prepared by the reactions of compound (2)
with various mercapto compounds 2-amino-5-mercapto-1,3,4-
thiadiazol ,2-mercaptobenzoxazol, 2-mercaptoethanol,2-
mercaptopyrid ine,2-mer captopyrimdine, 2-mercaptobenz oimidazol,2-
mercaptoacetamide, 2 - mer captosuccini c acid,2-mercaptobe nzothiazol
and cysteine in boiling ethanol. The reactions were followed using lead
paper till the end of liberation of H2S. This reaction occur via
nucleophilic replacement of SH by amino group of compound (2).
IR spectrum of these compounds (3-12) were showed the
disappearance of absorption bands due to vNH2 and appearance of new
bands at 3ll7-3279cm'r for landl62gcm-r v NH .For other
characteristic bands were shown in table (3). The tH-].ur4R for
compound (11) as representative case was showed the following
chemical shifts (s,3H,N:C-CH3)d a :2.5 ppm (s,lH, NH), rf5.01
ppm,(m,8H,Ar-H)d s:6. 95-8.48 ppm.

Tablc-3:U.V andI-3: U.V and IR spectral data :or compounds (3
Comp.

No.
●
　

Ｘ

Ｕ
・
Ｖ

λｍａ

ｎｍ

Characteristic band of I.R spectra Gmr Xgr disc)

(C‐H)J C‐ H)Ar( (C=0) (C=N) (C=C)Ar (N―H) others

3
５

４

０

２

３

２

４

５

２

７

９

７

２

２ 3091 1670
５

０

３

９

６

５
1514 3279 NH23377

4
１

９

８

０

２

２

２

１

７

３

９

９

２

２ 3072 1680
1614

1585
1539 ｎ

フ (C-0)1240

5
５

４

０

２

３

２

６

４

２

７

９

８

２

２ 3074 1670 1614 1523 3223 (0‐H)3400

6
２

９

８

０

２

２

９

９

９

８

２

２ 3024 1672 1527 3232

7
４

８

０

６

３

２

０

０

２

８

９

８

２

２ 3095 1674
４

０

１

９

６

５
1520 3277

３

７

３

２

３

９

８

７

９

８

２

２ 3057 1674
０

５

６

５ 3157

9
316
219

０

５

９

９

９

８

２

２ 3010
２

２

８

６

６

６
1612 1533 3277 (NH2)

3329
６

４

４

う
ん

６

２

３

２

２

2974
2855

3066

０

３

５

３

０

９

７

７

６

1610 1545 (OH)3200‐ 3321

０

３

２

２

３

２

2956
2877

3061 ′
０

９

６ 1450 3201

12
９

２

０

８

２

２

２

１

９

９

２

２ 3005
０

６

７

６

1616
1545 3205 (NH2)(3336

(OH)3450

37



Synthesis And Spectroscopic Study Of Some New N-Amino-2-Methylquinazoline-4(3h)-One
Derivatives 

Redha, Firyal and Hanaa

On refluxing an equimolar from compound (2) and p-
chlorophenylisothiocyanate in absolute ethanol for t hr. ,the thio urea

derivative (13) was formed.
On treatment the compound (I3)with malonic acid in boiling dry
benzene the pyrimidine derivative (14) was afforded via mechanism as

showllin scheme(3)。

Ar一 N一 :_、 _〈
:〉
一CI

。」
i_82_1を
3

0H  OH
H  S

ArFI―

|「‖
―CCi

O― C一 C― C-OH

志H   ttH

I_II:二 l[1(1)〉

―Cl

占H GH

〈二〉
― C: ‐――――‐

Ar一 N―

l「l―
〈ED湾

0=C~C~C~0

志H  ttH

ぜIL「
'°

OH   OH

―H20

・
Ｈ２。

「Ｃ

０
〓ｏ
Ｓ誹
‐Ｈ２̈ｈ
ｒ
傘

( enol form )

"U-G,
( Keto form )

Al―

疏 H3

Scheme(3)

The structure of compounds (13,l4)were elucidated also by using FTIR
,UV -visible spectroscopic method as show in Tables (4,5).

Table-4:U.V and IR data for com

Comp.
No.

●　
Ｘ

Ｕ
・
Ｖ

λｍａ

ｎｍ

Characteristic band of I.R spectra (cm-l .KBr disc)

(C―H)J (C‐H)Ar (C=0) (C=C) (CN) (N‐H) (C―Cl) (C=S)
３

９

０

０

３

２
2941 3025 ‘

υ 1537 ‘
υ

3292

3184
759

1489

38



tt_禦mstansiⅢ■勲J.SCi.

二  =― Tt=こ
=・
‐li■

Tablc-5:UoV and IR ral data for

The reaction of compound (2) with thiosemecarbazide in boiling ethanol
afforded new derivative (15) through the following mechanism scheme
(4).

nd

H)i Ｓ
＝
Ｃ一ＮＨ２
日
一

一
　

２

.´〒Hi

ぬ I「

C―NH2

漁 Qが
L

N―――NH

PT

*-fir*''
rsr{*-*|]-- 

*--1.,,

Scheme(4)

The FTIR of this compound (14) showed the disappearance of vc:o at
1660cm-l with combined the appearance of new absorption v c: N at
l63lcm-r. Other characteristic bands were show In in iable (6).

Table-6:U.V and IR

:U。 COm 4

輌Ｎｏ．

U.V.

λmax
nm

Characteristic bands of FT-IR cm-1,KBr disk)

[ J“]=Dal (C~H)Ar (C=0) (C=N) (C=C)Ar (C=S) (C‐Cl)

14
２

１

９

２

２

２
2949 3051

８

６

７

１

６

１

７

６

６

1589 1526 1489 723

:U. data for com 4
ｐｏｍ

Ｎ０

Ｃ U.V.

λ max(nm)

Characteristic bands of FT― IR(cm-1,KBr disk)
C―H) (C―H)J (C=N) (C=C)Ar (NH) (NH2)

14
１

４

９

０

２

２ 2941 3010 1631 1537 3120
3292
3184
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The carboxylic acid s (16-19)were prepared by refluxing a mixture
compound (2),appropriate anhydride and glacial acetic acid
appropriate solvent.
The FTIR absorption bands for the carboxylic acids showed

characteristic bands voH at 3160-3486cm-r in addition for new bands
at 1770-1778 for v C: O factional show in table (7).
The proton NMR for compound (19) as representative case showed the
following chemical shifts (d,2H,: CH)d n :2.07 ppm (s,3H, N:C-
CH3)d s:2.14 ppm,(S,lH,N-H)d s:3.91 ,(m,4H,Ar- H)d 116.47-7.66
ppm,(s, lH,O-H)d 11_l 1.40 ppm.

Table-7:U.V and IR l data for
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８
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:∪ . COm nds 6-19

Comp.
No.

Ｖ
・・
Ｕ

λｍａｘ

ｎｍ

Characteristic bands of F' ―IR(cm-1 KBr disk

(C―H)J (C‐H)Ar (C=0) (0-H) (N‐ H) (C=N) (C=C) others

16
２

３

３

２ 2852 3014

８

４

８

２

７

１

７

６

６

3100‐

3497
3192 1516

(N02)
1562

1379

４

３

７

１

２

２

２

５

７

９

９

８

２

２
3014

４

０

０

３

６

０

７

６

６

3313‐

3163
3122 1568 1492

２

８

９

４

２

２

2960
2891

3021

９

８

０

６

７

４

７

６

６

3310‐

3486
3135 1526

19
２

９

０

３

２

２

2982
2941

3064

０

４

８

７

１

７

７

７

６

3333-

3443
ハ
ン 1587 1550
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ABShRACT

In this work a new derivatives from dehydro acetic acid and its chalcone which
synthesized from it, compounds [1,2] were synthesized from the reaction of
chalcone(ch) with malononitrile in the presence of ammonium acetate, piperidine
respectively. Also chalcone react with urea in basic medium to produce compound
[3], while its treatment with urea, thiourea and hydroxyl amine in acidic *idir*
gave compounds f4,5,6). Ethylation of DHA gives compound [7] which when
treated with nitrophenyl hydrazine and acetic acid produced compound tg].
Interestingly, when DFfA itself reacted with phenyl hydrazine and acetic acid in the
presence of sulfuric acid give compound [9]. Besides that, the Chloronation of
DHA with POClr, furnished compound [0] which reacts with aldehydes to give
chalcone fll,l2f, and these chalcones cyclized with phenyl hydrazine urd p-
nitrophenyl hydrazine to yield [3,14] respectively. Schiff bases can be synthesized
from DFIA with amines to give U5,r6,r71, while [lg,2l] can be obtainei from the
reaction of [15,16]with PoClr and DMF. Compounds [15,17) reacted with chloro
acetyl chloride and gave (19,20). At last reaction of [7] with mercapto acetic acid
pro-$!ed [22]. All structures of synthesis compounds characterized by UV, FTIR
ana'Hvnin for some of them.

INTRODUCTION
DHA, appeals to organic and inorganic chemistry working in field of

coordination chemistry. In organic synthesis, DHA have an important
role in synthesis of many compound have prepared drugs for it iuch as
Schiff bases, B-lactam ,pyrazole and chalcones[l].

shiff bases of DIIA showed very interesting biological properties
such as antitumor, antibacterial and antiviral activities[2]. Also
substitution in the ring system of shiff bases attached to N-heierocyclic
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ring system and their corresponding metal chelates have highly effects
on the biological activity of these compound[3].Most of B-Lactam work
by inhibiting cell wall biosynthesis in bacterial organism and the most
widely used group of antibiotics up until 2004, more than half of all
commercially available antibiotics in use were B-Lactam compound[4].
There is growing interest in the pharmacological potential of natural
products of chalcones constitute an important group of natural products.
Chemically they are consisting of an open chain of flavonoids in which
the two aromatic rings joined with three carbon cr,B-unsaturated carbon.
The presence of o,B-unsaturated keto function in chalcone is found to
be responsible for the antimicrobial activity[5].

In recent years a variety of chalcones have been reviewed for their
cytotoxic, anticancer, chemopreventive and mutagenic as well as

antiviral, and insecticidal enzyme inhibitory properties[6] on of
chalcone with thiourea and the studies show that this compounds were
there are several 2-mercapto pyrimidine's derivatives prepared from
reaction tested for antitubercular and antimicrobial activities[7].
Isoxazolines as heterocyclic compounds have been found wide
applications as pharmaceutical and agrochemical agents, For instance,
Isoxazolines possess biological activities, such as insecticidal,
antibacterial, antibiotic, antitumor, antifungal, antimicrobial activities,
and anti-inflammatory and analgesic effects [8,9].The synthetic routes
for the preparation of Isoxazolines derivatives mainly are cyclization
reaction of chalconesfi0,] l].Pyrazole and their derivatives are

considered to be important for drugs and agriculture chemical, some
substituted pyrazole and their derivatives have been reported to possess

several interesting biological activities many of them are used for
treatment of thyroid and leukemia. It has incidental antiviral activity
against herpes infections U2,13)..In the present work, promoted by this
observation, the synthesis of new series derivatives of DHA which
expected to have possible biological activity.

MATERIALS AND METHODS
Melting points were determined on Gallen Kamp(MFB-600) melting
point apparatus and are uncorrected. IR spectra of the compounds were
recorded on ashimadzu FT-IR-3800 spectrometer as KBr disk. The UV
spectra were performed on Cintra-5-Gbes scientific equipment.
The 'H-NMR spectra (solvent DMSO) were recorded on Bruker 400
MHz spectrophotometer using TMS as internal standard.
Synthesis of compound (1) [14]:
A mixture of chalcone (0.001 mole,0.335g), malononitrile (0.001
mole,0.66 g) and ammonium acetate (0.008 mole,0.6l6 g) dissolved in
ethanol (20 ml) were refluxed on a water bath for 6 hrs., then poured
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and decomposed on crushed ice, neutralized with dil. HCI (10%) and
recrystallized from methanol.
Synthesis of compound (2) [15]:
A mixture of chalcone (0.001mo1e,0.335g), malononitrile (0.001mo1e,
0.66 g) in abs. ethanol containing few drops of piperidine as a catalyst
were refluxed for 8 hrs. The resulting crude product filtered off, dried
and recrystallized from methanol.
Synthesis of compound(f6) [3]:
A mixture of chalcone (0.01mo1e,0.335g), urea (0.0lmole, 0.0069) was
dissolved in ethanolic sodium hydroxide (20 ml) was stirred about 2-3
hrs. with magnetic stirrer, Then was poured into 400 ml of cold water
with continuous stirrer for an lhr. and then kept in refrigeration for 24
hrs. the precipitate obtained was filtered off, washed with D.w and
recrystallized from benzene The completion of the reaction was
monitored by T.L.c(hexan, ethanol)(l-9), table (r) shows some
physical properties of the compounds.
synthesis of compound(4,5) [17]:
A mixture of chalcone (0.01mo1e, 3.359), urea (0.Olmole, 0.69) or
(0.01mo1e,0.769) thiourea in ethanol (20m1) and concentrated HCI
(5ml) was refluxed for 6 hrs. The reaction mixture was then
concentrated to half its volume, cooled and neutralized with ammonium
hydroxide. The solid precipitate was filtered off, washed with D.w,
dried with 85'c and recrystallized from ethyl acetate. table (l) show
some physical properties of the compound
Synthesis of compound(6) [16]:
A mixture of chalcone (0.01mo1e, 3.359) hydroxyl amine hydro
chloride (0.0lmoIe,0.699) and sodium acetate (O.0lmole,0.7g) in abs.
ethanol was refluxed for 6hrs. The reaction mixture was poured into ice
water. The precipitate obtained was filtered off, washed and
recrystallized from benzene. The completion of the reaction was
monitored by T.L.c(cHCl3,dioxin)(3-7). table(l) shows some physical
properties of the compound.

Synthesis of compound(7) [18]:
A mixture of DHA (0.01 mole,1.68 g), ethyl iodide (0.0r mole)
anhydrous potassium carbonate (0.05 mole) and dry acetone(IO0
ml)was refluxed for 24 hrs. The reaction mixture was cooled and
poured into ice cold water, the precipitate formed was filtered off, dried
and then recrystallized from acetone. table (1) show some physical
properties of the compound.
Synthesis of compound(8)[f 9] :
A mixture of compound(7) (O.0lmole, 1.969), and p-nitro phenyl
hydrazine (0.Olmole, 1.53g) was dissolved in 30 ml of glacial acetic
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acid and refluxed for 5hrs, cooled and neutralized with ammonium
hydroxide, filtering off and recrystallized from hexan. table(l) show
some physical properties of the compound.

Synthesis of compound(9) [19]:
A suspension of DHA (0.Olmole, 1.689) and (0.01mo1e,1.08g) of
phenyl hydrazine in glacial acetic acid (30 ml) was treated with few
drop of concentrated sulfuric acid and heated under reflux for 2 hrs.

after cooling to 20"C, the reaction mixture was poured in to ice water
(150 ml ) and stirred until crystallization took place. The resulting a

solid precipitate was collected by filtration, washed with D.W. until
neutral, dried and recrystallized from hexan. table (l) shows some
physical properties of the compound.

Synthesis of compound(l0) [20]:
(0.01mo1e, 1.689) of DHA dissolved in 70ml of POCI: and refluxed for
lhr., cooled and slowly poured into crushed ice (700g) with vigorous
stirring. The solid was collected by filtration and washed successively
with ice-water and crystallized from acetone, physical properties listed
in table (l).

Synthesis of compounds (ll,L2) I2ll
(0.01mo1e,1.87g) of compound [10], (0.01mo1e,1.85g) of bromoben -
zaldehyde (0.01mole), (1.669) or 2,5-dimethoxy benzaldehyde,
dissolved in25 ml CHCI:, then added l0 drops of pipridine stirring till
solving then refluxed for Shrs, then solvent evaporated it and
recrystallized from diethyl ether. Some of physical properties are listed
in table (1).

Synthesis of compounds(l3,1 4) I22l
A mixture of compound(llor 12) (0.01mole), ( 3.3ag) or (3.539)
respectively, and (O.0lmole, 1.08g), (1.53g) of phenyl hydrazine and

P-nitrophenyl hydrazine respectively were dissolved in 30ml of glacial
acetic acid, the mixture was refluxed for 4hrs, then cooled and
neutralized with NH4OH to furnish the solid product. Some of physical
properties are listed in table(1).

Synthesis of compounds (15,16,17) l23l:
A mixture of DFIA (0.01mo1e,1.68g) and phenyl hydrazine or its
derivatives (0.0lmole) or p-amino toluene (0.01mo1e,1.07g) in 30ml of
abs. ethanol was refluxed for 4hrs. cooled filtering of precipitate, then
recrystallized from ethanol 50%. Some of physical properties are listed
in table(1).

44



=―
―Al‐ ン疇 tansiEItth J.Sd. ―     Vol.24,No針 2013

Syntiesis rf .;-;und(24) [18,21]:
To the vilsmeir hacc reagent prepared from DMF(l0ml) and pocl3
(0.012 mole,t.tml) at 0"c,lcnifrbases (0.004mo1e) was added in small
aliquots at time, and the reaction mixture was stirred at 60-65oc for
4hrs., then poured in to ice cold water. The solid separated on neutral -
lization with NaHCq O0%) and filtered off, washed with water and
recrystallized from aqueous ethanol. some of physical properties are
listed in table(1).

Synthesis of compound(l9,20) t25l:
A mixture of compound (l5or 17) (0.01mole) in dry dioxane (20 ml)
and tri ethylamine (0.005mo1e) was taking in a round bottom flask. The
mixture was stirred in an ice bath, and when temperature dropped
below 0-5c, chloro-acetylchloride (0.0l5mole, l.6gg) was addea orop
wise with stirring and reaction mixture were refluxed for l0hrs. ,r;
then kept a side for 50h. Finally the reaction mixture was added in to
ice cold water to obtain the final product. It was dried and purified by
recrystallizationfrom benzene. Some of physical properties are listed in
table(1).

Synthesis of compound (22) [26]:
A stirred solution of compound [r7] (0.01mo1e,2.57g) was refluxed in
dry DMF(80m1) containing a small amount of anhirdrous ZnCl2 and
thioglycolic acid (0.0lmole), (0.9rg) for (15-20)hrs. the reaction was
cooled and poured into ice cold water. The separated solid was filteredofl washed and recrystallized from benzene. Some of physical
properties are listed in table(l).
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RESULTS AND DISCUTION
The first two compounds(1,2) were synthesized from the reaction of

chalcone with malononitrile but in the presence of different materials.
compound (1) synthesized by cyclization of chalcone with
malononitrile in the presence of ammonium acetate, while
compound(2) produced from cyclization of chalcone with malononitrile
in the presence of piperidine, both of them characterized by FTIR,uv
spectra, table(1-3),FTIR of compound (1) showed new band at (2202
cm-') due to stretching vibration of (c=N) group, another band at
(164lcm-t) due.to stretching vibration of (c:Nfandtwo bands at (3217
cffi-r, 3371 cm-r) indicate the presence of (-NHz) . Likewise, compound
(2) exhibited band at(22o4cmr; responsible confirm (cN) moiery and
another two bands at (3260cffi-1, 3387cm-t) due to (-NH, g.orp. Th.
'IslMR spectrum of compound (l) in DMSo as a solvent displayed the
following data in ppm: l5(s,1H, OH), 6.8-7.3(aromatic protons),
6.3(5,1H,CH3 of lactone), 4.5(s,2H,-NH2), 1.98(s,3H,-CH: attach to
lactone ring), 7.5(s,lH,cH of pyridine). The reaction of chalcone with
urea in basic medium produced compound(3), FTIR spectrum of it
proved an absorption band at (3240,3355)cm-r due to CNgr) group and
other at (l620cm -') due to ( c:N ), and at (1255 cm-r) indicate the
presence of (c-N). interestingly, rHNMR gave the following data:
15.2(s,1H,OH of lactone),5.6 (s,2H-NHz), 6.2(s,lH,CH of lactone) 1.9
(s,3H,CH3 attached to lactone ring), 6.9-7.2(aromatic protons) ,6.4
(d,1H,CH of oxazine), 5.8(d,lH,CH-O of oxazine). Beside that, the
reaction of chalcone with urea, thiourea and hydroxyl amine
hydrochloride in acidic medium gave compounds(4,5,6) respectrively,
FTIR spectra of these compounds, table(4) showed new bands at (1620-
1630cm-t) owing to stretching vibration'oi (c:N) and another bands at
(l7ol-l7t0cm-r) represent ihe stretching vibration of carbonyl of
lactone ring. Also a band at 325lcm-r due to starching vibration of -
NH.

rFD{MR for compound (a) in DMSO as a solvent exhibited the
following values in ppm: 15.3(s,lH,oH), 6.9-7.S(aromatic protons), 6.2
(s,1H,CH of lactone ring),1.9(s,3H,CH3,of lactone ring ). Compound(7)
produced by ethylation of DHA with ethyl iodide in the presence of
anhydrous potassium carbonate, the disappearance of oH band of DFIA
at (3423cm-r), and the appearance of band (2933cm-t,2g9O cm-r) due to
(CH2-CH3) and a band at (1252c--'; due to (C-O), which indicate
formation of compound (7). when compounds (7) treated with nitro
phenyl hydrazine in acetic acid in the presence of glacial acetic acid
produced compound[8], while DHA when treated with p-nitrophenyl
hydrazine in glacial acetic acid in the presence of few drops of sulfuric
acid produce compound (9). Both of (8) and (9) showed FTIR spectra
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with bands at (l595cm-r,l601cm-r) indicat the presence of (c:N)
group, and another band at (l249cm-',1268crrtr) reveals the presence of
(C-Nl for compound{8) and(9) respectively, and band at 1519cm-r

indicated the presence of NOz group in compound (8) It's important that

'Fil.{MR of compound(8) gave the following data in ppm:

7 .2(dd,2H,aromatic protons), 8. I (dd,2H,aromatic protons),6. I (s, I H,CH

of lactone ring), 2.6(s,3H,CH3 attached to pyrazole ring),

1.98(s,3H,CH3 attached to lactone ring).
It's worth mention that DHA chlorination with POCI3 to produce

compound(10), the success of reaction confirmed by the

disaipearance of band at(3421 cm-r) which is responsible for (-OH)
grorp, and the appearance of new band in the region (758)cm-l due

tolC-Ct;, table (4). THNMR spectrum in DMSO as a solvent showed the

following data in ppm: 6.5 (s,lH, for CH of lactone ring) , 2.6

(s,3H,O:C-CH:).
It's very important to know that condensation of compound(10) with

(2,5-dimethoxy benzaldehyde, 2-bromo benzaldehyde) to produce

chalco -nes (ll,l2) respectively. .FTIR of. chalcones (11,12)

demonstrated new bands at (1720 cnl',1723 cm-') due to carbonyl of
lactone and another bands at (l632cm-',1643"m-l) indicate the presence

of carbonyl for cr,B-unsaturated compounds for (11,12) respectively.
Also 'fil.{MR spectra for compound (12) in DMSO as a solvent
illustrated the following values in ppm:

7.9(d,1H,COCH:CH),6.2(s,IH,CH of lactone ring), 3.8 (s,6H, OCH3),

6.7 (d,lH,O:C-CH:CH).
On the other side, chalcones (11,12) were cyclized with phenyl

hydrazine and P-nitrophenyl hydrazine in glacial acetic acid to produce

pyrazoles (13,14) respectively, which.their FTIR spectra confirmed the

dlrupp.urance of bands at (1632 cffi-r,1643 cnr-l) for carbonyl of cr,B-

unsaturated compound and demonstrated new bands at (l62lcm-1,
l624cmt) due to (C:N) respectively.In addition FTIR spectrum of
compound (la) displayed band at (1529cm-') due to( NO2 ) group .

Beside that rHNMR spectra for compound (13) in DMSO as a solvent
illustrated the following data in ppm: 6.9 (m,5H,aromatic protons), 7.1

(dd,2H,aromatic protons),7.4(s,lH,aromatic proton), 6.2(s,lH,CH of
lactone ring) 3.7(s,6H,OCH:), 1.98(s,3H,CH3 attach to lactone ring).

Schiff bases (15,16,17) were synthesized by reaction of DHA with
primary amines, azomethene compounds were characterized by FTIR
which demonstrated new bands at (1591c--t,l597crnl) indicate the
presence of azomethene group , other important bands at (1687 c*' ,

iOst.*-t; due to carbonyl of lactone. In addition 'lillIMR spectrum for
compound (15) in DMSO as a solvent showed the following data inａ

ｆ0ppm: 15.5(s,IH,OH
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protons),7.8(d42H, aromatic protons), 6.0(s,lH,NH), 6.2(s,IH,CH of
lactone ring).

when schiff bases (15,16) react with pocl3 in the presence of
DMF to produce compounds (18,21) respectively. FTIR spectra
demonstrated new bands at (l696cnit,l6g4c*-'; du. to carbonyl of
aldehyde, other important band at (2706 cm-',2700cm-r) indicatl the
presence of cH for aldehyde, also 1HNMR spectrum for compound
(18) in DMSO as a solvent showed the following data in ppm:
1 5.3(s, 1 H,OH of lactam ring), 6. I (s,3H,CH of lactone), 9.6(s, I H,CH of
aldehyde), 1.98(s,3H,CH3 affached to lactone ring).

while the reaction of Schiff bases (r5,17)with chloro acetyl
chloride in the presence of tri ethyl amine produced B-lactam (lg,2o),
FTIR of these two compounds demonstrated a new bands at (l730cm-
',1735cm-r) indicate the presence of carbonyl B-lactam ring and other
important bands at (l22ocm-', l224cm-r)_ due to (c-N) r-spectively,
also the disappearance of band at (l69lch-',1694cm-r) which represent
(c:N) group, all that, prove the formation B-lactam ring. Besides that,
'IilrlMR spectrum in DMSO as solvent for 

"o*porrrd(19) 
gave the

following data in ppm: l5(s,lH,OH of lactone), 7.3(dd,2H, aromatic
protons), 8.2(dd,2H.aromatic protons), 6.5(s,lH, NH), 6.2 (s,IH,CH of
lactone ring), 5.2(s,lH, CH-CL), 1.58(s,3H,CH3 attached to B-lactam
ring).

At last when Schiff base (17) reacted with mercapto acetic acid to
form thiazolidin-4-one ring, FTIR spectrum of compound(22) showed
an important band at (1638cm'; du. to stretching vibration of (c:o)
for thiazolidine-4-one ring and another band at (l705cm-r) represent
stretching vibration of (C:O) for lactone ring.
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l: ohvsical properties of the s COm 1-2

Comp.No. M.PO C Yield% Recryst. solvent

1 191-193 ′
υ methanol

2 187‐ 189 67 methanol
157‐ 159 60 Benzene

4 122-124 65 Ethyl acetate

136‐ 138 70 Ethyl acetate

6 101‐ 103 67 Benzene

7 123‐ 125 80 acetone
132‐134 75 hexane

9 147-149 hexane

0 161‐ 163 65 Acetone
1 173-175 65 Diethvl ether

2 188-190 72 Diethvl ether

3 102-104 80 CHCL.
4 115-117 80 CHCLl

128‐ 131 ハ
ン Ethano1 50%

6 119-121 89 Ethano1 50%

7 111--113 70 Ethano1 50%

200‐202 59 Ethano1 50%

9 107-109 72 Benzene
20 185 dcc. 66 Benzene
21 185… 187 60 Ethano1 50%

22 131-133 69 Benzene
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Table―

ofcompounds

Table -3: spectral data of compounds (4-6)

Redhaand Sajida

able -2:spectral data of com
Comp.

No.
UV
Ethanol

λ nlax nm

uH- C
Arom.

uC=C
Arom.

υC=0
Lactonc

others

1 204
371

3070 1608

1560

1718 2202 for CN group

3217,3371 for NH2

3437 for OH group

1641 for C=N

2 202

329

2941

2858
3059 1701 3260,3387 for NH2

2204 for CN group

3446 for OH group

225

330

2941

2887
3015 1702 1620 for C二N

1255 for C‐N
3451 for OH

3240,3355 for NH2

Comp.
No.

UV Ethanol
L."nm

υH_C
alph.

υH_C
Ar.

oC=N others

4 202

312

2978
2922

3061 1620 1527 for C=C arom.

16`4 for C=O amide

3251 for NH.

1710C=0 1acton.

215

327
2957
2881

3084 1630 1512 for C=C arom.

1672C=O thio amidc.

3255 for NH.

1706 for C=C)oflacton.

6 212

374

2971

2960
3101 1627 1201 for C-O ofring.

1527 for C―C ofisoxazol ring.

1701 for C=O oflacton.
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Table -4:spectral data of compounds (7 -22)

岬
Ｎｏ．

Ｃ UV Ethanol
λ mnx(.m)

Characteristics band of FT-IR (Cm-' , KBr)

uH-C alph. uH-CAr. uC:O lactone Others
7 ７

２

０

１

２

３

４

３

８

０

９

８

２

２

ハ
υ 1720 1662 for O=C‐ CH3

1614 for C=C

2933,2890 for CH3
６

９

＾
υ
　
う
４

２

　
３

2922
2882

3119 1705 1595 for C=N

1249 for C―N
1519 for N02

9 218
335

2948
2862

3085 1710 1601 for Cヽ

1268 for C‐N
10 211

343

３

０

６

５

９

８

２

２

3091 1721 758 for C‐CI

1690 for C=O of

ketone
０

２

１

４

２

３

2931
2892

3072 1720 1632 for C=O ofo,B
unsaturated comp.

12 ８

２

０

１

２

３

2953
2841

ハ
Ｖ 1723 1643 for C=O ofo,B

unsaturated comp.
９

２

０

３

２

３

2942
2881

3059 1718 1621 for C N

14 204
341

2923
2866

3061

3047
1720 1624 for C刊

1529 for NO,
５

４

２

３

2912
2840

3086 1689 1597 for C=N

3289 for NH
１

７

１

２

２

３

2924
2843

3097 1687 1591 for C謝

3291 fOr NH
17 ５

２

０

４

２

３

2911
2831

3026 1691 1596 for C=N

3430 for OH
２

４

２

３

2915

2834
3048 1709 1691C=O Jdchyde

1593 for C=N

2706 for CH aldehyde
19 ２

３

０

５

２

３

2919
2850

3086 1715 1730 for C=0

β―laCtam
1220 for C‐N

20 ９

４

０

３

２

３

2910
2884

3100 1712 1735 for C=Oβ 一
lactam

1224 for C‐N
21 ２

２

０

３

２

３

2964
2881

3026 1705 1694 for C=0

aldehyde

1596 for C=N
2700 for CH aldehyde

22 ９

５

０

３

２

３

2921

2884
3091 1705 1638 for C:O of

thiazolidine-4-one
rins
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ABSTRACT

A new series of heterocyclic compounds including four and five member rings have
been synthesized. The new schiff bases derived 

-from 
D-erythroascorbic acid were

synthesized by condensation of D-erythroascorbic acid with aromatic amine(containing 1,3,4-oxadiazole or 1,3,4-thi;diazole unit) in dry benzene using glaciat
acetic acid as a catalyst.

fhe new N-acyl compounds [XIq"-d were synthesized by addition reaction of acidchloride to imine group of Schiff bases in dry benzlne The new diazetine
derivatives [XIII]"-d synthesized by the reaction of N-acyl with sodium azide in
dimethylformamid . While the 1,3-cycloaddition reaction of sodium azide to Schiffbases compounds in dimethylformamid led to formation tetrazole
compounds[XIV]"-".

All.the synthesized compounds have been characterized by melting points ,FTIR and rHIrrtNR (of some oi theme; spectroscopy. The synthesized compounds

antibacterial activity against Escherichia c9!i(G)and Stapipylesocus aureus (G*
INTRODUCTIoN

Heterocyclic compounds have a wide range of applications, but are of
particular interest in medicinal chemistry and industrial applications [1-2). Adiazetine is a four membered ring containing two nitiogen atom[3].
Adiazetine derivatives have played a crucial role as intermediates initre
organic synthesis of number of heterocyclic pharmacological active
compounds[a-5].
Tetrazole is a five membered-ring containing four nitrogen atoms with

one carbon substituted, tetrazoles are reported to possess antibacterial,
anti hypertensive, antiviral, analgesic, anti-inflammatory anticancer
activities 16-71.
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The simplest method to synthesized tetrazole include treatment of organic

nitriles with NaN3 in the presence of iodine [8-10].
The literatures servey revales that no evidience to synthesis 1,3-

diazetine andtetrazole derived from D-erythroascorbic acid therefor we

decided synthesis , characterization and study antibacterial activity of
new derivatives of D-erythroascorbic acid containing diazetine and

tetrazole units.
EXPERIMENTAL

MATERIALS : All chemicals were supplied from Merck , GCC and

Aldrich Chemicals Co. and used as received .

TECHNIQUES : FTIR spectra were recorded using potassium bromide

discs on a Shimadzo (Ir prestige-21) FTIR spectrophotometer . 'HNII'ffi'
spectra were carried out by company : Bruker , model: ultra shield 300

MHz , origin : Switzerland and are reported in ppm(6), DMSO was used

as a solvent with TMS as an internal standard . Measurements were

made at chemistry department, Al-albyat university in Jordan ,

Uncorrected melting points were determined by using Hot-Stage,

Galten Kamp melting point apparatus.

MATERIALS AND METIIODS
preparation of Methyl 4-methoxy benzoate [vl: was prepared

following the procedure described by Vogel [11].
Preparation of 4- Methoxy benzoyl hydrazine [VI]: Was prepared

following the procedure described by Smith [12].
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preparation of 2-'(4'-aminophenyl) -5-(4"-methoxyphenyl) -L,3,4'
oxadiazolelvl[ : Was prepared following the literature [13].
preparation of 2- amino-5- (4'-tolyl) -1,3,4-thiadiazole[VlU ] Was
prepared following the literature [4].
Synthesis of Schiff bases IIXI - [XII

A mixture of new primary amine compounds [V], [WI] or

NIIII (0.01 mol), aldehyde [IV] (0.01 mol), dry benzene (15 mL) and

2 drops of glacial acetic acid was refluxed for 6hrs[15]. The solvent
was evaporated under vaccum and the residue crystallized from
chloroform, m.p. (140 ,172 andl66 "C).

Synthesis of N-(acetyl or anisoyl) derivatives [XIII"-6
To a stirred solution of Schiff bases[X] or [XI] (0.0lmol) in

10 mL dry benzene was added dropwise to acetyl or anisoyl chloride
(0.0l2mol) after cooling , the reaction mixture was refluxed for t hour .

The solvent was evaporated and the residue was washed with water for
many times and recrystallized from petroleum ether. Physical properties

data of these compounds were listed in Table I .

Synthesis of l,3-diazetine derivatives [XIII1"-6
To a stirring solution of N-(acetyl or anisoyl) derivatives

[XII]"-6 (0.Olmol ), sodium azide (0.65gm,0.01mo1) in 10 mL of
dimethylformamid was added. After the addition, the mixture was

refluxed for 2 hrs with stirring, then cooled at room temperature and the
precipitate was filtered-, washed with cold water. recrystallized from
petroleum ether (40-55fC to give ompounds [XIII]"-d. Physical data of
these compounds were listed in Table I .

Elemental analysis of compound [XIII]":
Calcd. : CYo: 63.59, HYo : 4.04, NoZ : 7.61

Found : CYo:62.61 , HYo:4.10 , No :9.46

Synthesis of tetrazoles derivatives [XIV]"-.
To a stirring solution of Schiff bases [IX], [X] and pQ (0.0lmol),

sodium azide (0.65gm,0.01mo1) in l0 mL of dimethylformamid was

added. The mixture was refluxed for 2 hrs with stirring, then cooled at

room temperature and the precipitate was filtered , washed with cold
water. Recrystallized from petroleum ether (40-55)0C to give ompounds

[XIV]*.. Physical data of these compounds are listed in Table I .

RE,SULTS AND DISCUSSION
The novel Schiff bases[IX], [X] and [XI] were synthesized by refluxing
equemolare of D-erythroascorbic acid [IV] with compounds [VI] ,

YIII or [VI[] in dry benzene with some drops of glacial acetic acid
(cAA). These Schiff bases[IX] ,[X] and [XI] were identified by their
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melting points, FTIR, UV-Vis and 'HNMR sptctroscopy. FTIR
absorption spectra showed the disappearance of absorption bands due to
NH2 and c:o groups of the starting meterials together with appearance
of new absorption band in the region (1627-1637) "*-' which is
assigned to azomethine group( c:N stretching), peak at 16g5 cm-r due
to c:c of lactone ring and stretching band at l77o cm-t for c:o of
lactone ring. UV-vis spectra showed ), max at (260.5, 362 , 267.5) nm
data which are characteristic of compounds [IX],[x] and txl] ,
respectively. TFTNMR spectrum (in DMSO) oi s"rrirr bases- [i],
showed a sharp signals at 5 10.3ppm for one proton could be attributed
to the cH:N, two doublet pairs at 6 (7.10-8.20)ppm that could be
attributed to the sixteen aromatic protons and a sharp signals at 6
3.85ppm due to nine protons of three OCH3 groups.

The compounds [xII],-d were identified by their merting points ,
FTIR, uv-vis and 'FI}IMR spectroscopy. FTIR absorptiori spectra
showed the disappearance of absorption bands due to c:N stretching of
Schiff bases with appearance of new absorption band at l70g crn-t
which is assigned to c:o (amide) stretching, peak at 1774 cm-r due to
c:o of lactone ring , and peak at 1687 cm-l due to c:c of lactone ring,
a new band at 846 cm-r of c-cl substituted. The rHNMR spectru- or
compound [xII]"(in DMSo) showed a sharp signal at 6 7.30 ppm which
could be attributed to proton at c5, signals as multiplet af 6 (7.00-
8.04)ppm that could be attributed to the sixteen aromatic protons, a two
signal at 5 3.85 ppm due to three ocH3 groups . This spectrum also
showed a singlet signal at 6 2.88 ppm that could be attributed to the
three protons of CH3 group.
The diazetine derivatives were obtained by addition reaction of
compoundlxlq"-d with sodium azide in dimethylformamid . These
compounds were identified by their melting points , c.H.N analysis ,
FTIR and THNMR 

spectroscopy . The FTII absorption spectra showed
the disappearance of absorption bands due to c-cl with appearance of
new absorption stretching bands around 1640 ..n-' for c:N
(endocyclic) and a broad peak in the region (3420-3275) cm-r assigned
for oH group ( Table 2). THNMR spectrum of compound [xIII]b ,
Figure (1), (in DMSO as a solvent) shows the following signalsr a sharp
singlet signal at 6 8.06 ppm due to a proton of oH group , many signals
in the region 6 6.86-7.90 ppm for aromatic protons and a sharp singlet
signals at 5 3.86ppm could be attributed to tweleve protons of odu,
groups .

Tetrazole derivatives [XIV],-" were obtained by addition reaction of
Schiff bases[IX], txl and tXIl with sodium azide in dry
dimethylformamid., These compounds were identified by their melting
points , FTIR and 'FillMR spectroscopy . The FTIR spectra (Table 2j,
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showed the disappearance of absorption stretching band of imine group

with appearance of new absorption stretching band.in the region around

15l4cm-r which are assigned to N:N stretching. 'FnII\,R. spectrum of
compound p(V1., Figure (2), (in DMSO as a solvent), showed many

signals( tweleve aromatic protons) appeared in the region 6 7.02-7.94
ppm and two sharp signals at 5 3.8lppm and 5 l.93ppm could be

attributed to nine protons of OCHr groups and three protons of CH:
group, respectively.

BIOLOGICAL ACTIVITY
The antibacterial activity of the synthesized compounds was performed

according to the agar diffusion method tl61. The synthesized

compounds were tested against E.coli and Staph. aureus .Each

compounds was dissolved in DMSO to give concentration lppm. The
plates were then incubated at 37 0C and examined after 24 hrs. The

zones of inhibition formed were measured in millimeter and are

represented by (-),(+),(+ +) and (+ + +) depending upon the diameter

and clarity as in Table 3. All the compounds exhibit the highest or low
biological activity against both the organisms . All compounds showed

good inhibition against of the two types of the bacteria, this could be

related to the presence of the imine linkage or diazatine and tetrazole
rings .

Table-1: Physical properties of synthesized compounds [XII]u-6 - [XIV]"

Comp
.No

Nomencalture Structural Formula ‐̈ａｒｍａ

Ｍ
℃ Ylcld% Color

[XII]3

5-C-Chloro-5-C {4'-[5-(4"-
metho4yphenyl- 1,3,4-
oxadiazole -2-yllaniline-N-
acetyl ) -pentulose-lJactone-
2,3-enedianisoate

孵
o―炒|

腎
H〕

輛

0

/‐
CIXl   αК■

C38H30

N3011C
i

Yellow

[XII]b

5-C-Chloro-5-C{4'-[5-(4"-
methoxyphenyl)- 1,1,4-

oxad iazole-2-yl]aniline-N-
anisoyl )-pentulose-1-
Iactone-2,3 -enedianisoate

キ

咄‐』に中Ч」̈

Ｄ同け〔
Ｖ
ｍ

CrlHrl
NrOrzC
I

Green-
Yellow

IXIIIc

5‐C‐Chloro‐ 5‐C‐ (N-15(4'―

tdyl)‐ 1,3,4- thiadiazdc‐ 2‐

yl]― N―acetyl}‐  pentulosc‐γ‐

lactonc-2,3-cnedianisoate

COCH

鴫o-01T×3コ
/~~＼Cl

C∞    00CAFA:

C32H26

0,N3S
CI

White
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０
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Table-2: Characteristic FTIR absorption bands of synthesiedz compounds

ｐＣｏｍ

Ｎｏ
・

vOH
vC―H
aliphatic ＣＣい
ｘｏｃＶ

Ｖ

　

ｅ

vC=N
endocyclic ＣＣ〓Ｃｍ

Ｖ
　
ａ

vN=N

[XⅡ I]a 3370 2922-2850 1640 1611 1550

「XIII]b 3417 2935-2839 1643 1609 1543

[XIII]c 3275 2958-2872 1633 1607 1578

[XHI]d 3270 2950-2870 1640 1607 1577

[XIV]a 2981-2846 1610 1607 1577 1514

[XIV]b 2924-2850 1620 1607 1579 1514

[XIV]c 2956-2850 1630 1605 1578 1516

Table-3 : Antibacterial a_d‐ [XIV]缶 cactivity o the synthesized compounds

Comp. No. EoColi(G― )
Staphlococcus
aurus(G*)

「XHIla ++ +++

[XⅡ 1lb + +

[XⅡ I]c ++ ++

「XⅡ 1ld +十 十

「XIV]n + 十 十

「XIVlト 十 I「

[XIV]c I「F ++

Key to symbols: Highly active = * * *(mor than)I5 mm.
Moderately active: + *(l l-15) mm and slightly active: + (5-10).

プヘ __……
t2 tl to I a ? o q 4 t ? t o Ffi

予ヽ: :峰 :

Figure -l:IFINMR spectrum of compound IXIII]b
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ABSTRACT

The Iraqi government and public have come to realize that the use of chemical
pesticides by farmers to control pests and diseases in the country is increasing. This
excessive application of pesticides on crops renders them toxic and unfit for human
consumption, This study was designed to assess the level knowledge of farmers:
regarding toxicity symptoms associated with pesticide exposure, practices regarding
the use of protective tools, storage of pesticide and fate of empty 

"orrIuin"rr,pesticides used during summer season 2010. The statistical results oi the analysis
showed that farmers reported low levels of knowledge on: toxicity symptoms
related to pesticides (58%), very low level on p.ucii"e, regarding the use of
protective measures (20%), storage of pesticide 49%o, and fate of empiy containers
was 25%o, Malathion was the most common pesticide use by farmers Result
showed that fallllers in Baghdad govemorate used pesticides cxtensively. Thei, ur uq6rruau EuveluurarE ussu pcsuol0es gxtenslvely. lhelf
knowledge on toxicity symptoms related to pesticides and practices of using(}bprotective were

INTRODUCTION
over the last decade, the Iraqi public and government have come to
realize that the use of chemical pesticides by farmers to control pests
and diseases in the country is increasing tl]t2] .This excessive
application of pesticides on crops renders them toxic and unfit for
human consumption [3].
Although pesticides are useful to agriculture because of their ability to
protect crops against pests, a lot of problems come with their use. The
most widespread and well-known issue are deleterious effects on the
nervous, renal, respiratory, and reproductive systems of both men and
women [4] [5], regarding the total exposure to pesticides from all routes
(i.e., food and water ingestion, air inhalation, and skin exposure) and
from environmental and occupational sources. Farmers in many
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countries appear to have higher rates than the general population for
leukemia, multiple myeloma, and cancers of the lip, stomach, prostate,

skin (melanotic,), brain, and connective tissue [6][7]. The World Health
Organization estimates that some 200,000 people die each year from
pesticides poisoning, and at least three million suffer acute health
effects [8].
The cost of agrochemicals is high and consequently increases

production cost of crops. In order to make agricultural production
sustainable and to protect humans and the environment, intensive
farming systems should become less dependent on chemical pesticides.

However, the supply and use of pesticides do not seem to follow any
regulations and direction[3] t9l [0]. In Iraq more than ten thousands
metric tons of formulated pesticides, mainly insecticides and fungicides,
are used annually. Some of these pesticides have been internationally
cancelled because of their mutagenicity, or carcinogenicity[l1] [12].
Several cases of chronic toxicity or acute toxicity have been reported
among farmers exposed to different types of pesticides in Iraq and other
Arabian countries t2l tl3l [a]. This may be due to use or misuse of
these highly toxic chemical compounds, where precautions regarding
wearing protective gear during and application are poorly followed[5]
u6l.
Current sfudy was planned to assess the level knowledge of farmers
regarding, toxicity symptoms associated with pesticide exposure,
practices regarding the use of protective tools, and storage of pesticide

and fate of empty containers.

MATERIALS AND METHODS
*Society and the research sample:

A -The target population was agricultural farmers in Baghdad,
working in open fields, and applying pesticides during summer 2010.

The estimated number of agricultural farmers using pesticides in
Baghdad was 9 out of l0 (personal communication with Ministry of
Agriculture). The research community was including ( which used the
descriptive method) all the farmers in (13) Division of the agriculture
department of Baghdad, which include the following: (Nahrawan,

Almadain, Mahmudiya, Latifrya, Yusufiya, Alrasheed, Kadhimiya,
Baghdad center, Abu Ghraib , Tarmiyah, Alnaser ,Alsalam, Al
Rashidiya),l5o farmers were chosen as a stratified random sample on
two divisions which are : Abu Ghraib, Mahmudiya.
B - Sample of 150lo was selected of total counties in the above-
mentioned divisions in the amount of 23 sector. The sample districts
were selected randomly proportional totaling 6 provinces, divided by of
Agriculture Abu Ghraib, Mahmudiya, respectively, as shown in table-l
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10n two dlvrsion (A Ghra 4ヽahm
No Division Counties No.Total farmers No. samples

Farmers
1 Abu Ghraib Agargof 10

Agrebia 219
Amanaseer （

υ

Total 387
2 Mahmudiya Almjwalea 325 49

Am alresas 77 う
４

Old Mahmudiya 165 う
４

Total 567 86
Total of two division 954 144

Al- Mustansiriyah J. Sci.

Table-1: Distribution of research

Yol.24,No:,2bt: -

le of di bu

*-Data collection tool:
Questioner was adopted as a means of collecting data for research. All
interviews were conducted face to face by investigators, the
questionnaire was based on United States environmental protection
agency questions, and on that used in a similar study with few
modifications. (Pre-test) was performed of the questionnaire in the
Division of Nahrawan on 9ll0l2olo until 1 Sllllz}i}, an interview was
done on (30) farmers where questionnaires were delivered and
discussed .Questioner composed of three parts, included a measure to
assess the level of knowledge of farmers regarding: 1. (a. pesticide
effects ,b. storage of pesticide and fate of empty containers, c.
pesticides used during summer season 2010) 2. The practice use of
protective gear, 3. Toxicity symptoms associated with pesticide
exposure .The data collected on l5ll2l2Tl0 through periodic visits to
each of the division of Abu Ghraib and Mahmudiya. The total response
for the questionnaire interview was loo% (n : 144).The process of
collecting information was ended on 20ll I 2011, Statistical methods
were used percentage, arithmetic mean.

RESULTS AND DISCUSSTION
The study was carried out in Baghdad, which has several environmental
problems, including concern about the effects of pesticide related
human health. when the respondent farmers were questioned about
their knowledge regarding pesticide associated toxicity symptoms, table2 shows that the farmers knowredge about toxicity symptoms as
following: the best known knowledge were Skin rash (n : l'30,90yo),
burning sensation in the eyes (n : 120,83%), fever, (n:110,76;/o1, thr-
highest percentage of farmers level knowledge of (Skin rash, burning
sensation in the eyes, fever) may be due to that farmers experi.n..d
these symptoms in their farmers. while the toxicity symptoms least
known were forgetfulness (n : 44,3oyo), weakness (n:34,1g%) and
abdominal pain and diarrhea (n:20,r4yo), the reason that symptoms
(forgetfulness, weakness, abdominal pain and diarrhea) took lowest
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percentage may be these symptom so common and general between

farmers.

Most of these symptoms are due to inappropriate use of these pesticides

and application equipment. These findings require urgent prevention,

and protection from the ministry of health with collaboration agriculture

extension system[16].

Table -3: The level knowledge of respondents farmers accordance practices of use

Of lVe n=144

Use orotective measures NI血 bcr‐ .Haoe kn6wlelge %Have knoWied10

Wear overalls 60 42%

VVcar widc hat 50 35%

Wear special boots
И
” 310/O

Wear gloves 45 310/0

Wear mask 30 210/0

Not drinkins during application 6 130/O

Not smoking during application 4 09%

Not chewing gum during application 2 08%

Not eating during application 0 07%

Wear goggles 06

Mean 26 20%

Table- 3: shows that the knowledge of protective gear best known were

Wear overalls (n: 6O,42Yo), wear wide hat (n : 50,350 ), Wear special

boots (n:45,31%). While the knowledge of protective gear least known

were :not chewing gum during application (n : 12,08yo), not eating

during application (n: lO,O7%) and not wearing goggles application
(n:8,6Yo). All the interviewed farmers knew that wearing protective

gear can protect the body from the adverse health effects of pesticides,

but very few of them took precautions although they knew about the

tools. As concluded by the interviewer, the reason for not using

Table-1: The level knowledge of respondents accordance toxicity symptoms(
n=144

S'Ⅲpt9■| 躙殿」写胤澱:ツ
g:‐ 0/O FOIⅢ erヽ Knowl10色191
10xtity lvm516●SI■■|

Skin rash 130 90%
Burnins sensation in eyes 120 830/0

Fever 110 76%
Vomiting 105 73%

Headache 100 69%

Dizziness 95 66%
Chest pain 85 59%

Forgetfulness 44 30%
Weakness 34 180/0

Abdominal pain and diarrhea 20 14%

Mean 84 58%
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protective gear among farm workers who knew the benefit of gear,
could be attributed to unavailability of protective devices, cost , 

"nign

temperature in summer make gear discomfort, carelessness [17.] .

Table-4: The level knowledge of farmers accordance storage of pesticide and fate
of empty containers of resnondents (n:144\containers of respondents n=144

variabiё Nurnber.Have
knowledge

o/oHave knowledge

storage of pesticide
storage on farm
storage in home

００

０

１

４

％

％

９

８

６

２

Mean 70 49%
fate of empty containers

Burying
Burning
Throw along the

street
Storage ofother

pesticide
Home use

０

０

８

３

６

４

３

３

５

42%
28%
26%
23%
4%

Mean 35 25Yo

Table- 4 shows that ( n:100 ,690A) farmers stored pesticide containers
on the farm, whereas( n: 40 ,28yo) stored them in ttre home, many
studies found that house dust in 2g homes of farmers and pesticide
formulators in colorado contained organochlorine pesticides in all
environmental media (air, water, food, and house dust/soil [lg ] . Inaddition, (60.42%) buried them in farms , ( n:40.2g%) burning them
while ( n:38 ,26oh) threw the empty pesticide containers aloig the
street. The high percentage of interviewed farmers who burn peslcide
could make high environmental hazards because the main agiicultural
water pollutants is pesticide tr9lt20l. The high percentage of
interviewed farmers who dispose of the empty contalners on the along
the street could put the general population at iisk, leading to toxicity tt
aquatic organisms in water and groundwater l2ll lL2l.
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The level of knowledge pesticides used during summer season 2010Tablc-5:

amon

Asriculture pesticide No.Have knowledge %Ha,ё kn6wledgcl

Insecticides
Organophosphorus

Malathion
Diazinon
Actellic

Parathion
Ultracide

Carbamate
Sevin
Zineb

Aspore
Pyrithroid

Organochlorin
Chloridane

Aldrin
Lindane
Endrin

Fungicides
Actra 25 Wg

Copper oxychloride
Topas 100 Ec
Bavistin 50 Fl

Vapcomyl 50 Wp

０

１

０

５

８

４

３

１

７

65

43
28
t2

２

２

５

０

５

３

２

２

７

５

７

０

７

６

１

１

２

６

８

１

０

５

５

２

２

１

０

45
30
l9
08

６

２

７

４

３

２

１

１

53

45

t2
07
0l

Table- 5 shows that types and names of pesticides that were used during
the summer of 2010 in Baghdad governorate. The most common
insecticides were organophosphates, carbamates, and organochlorines.
Other types of agricultural pesticides used included fungicides. The

distribution of the most common pesticide use by farmers are

organophosphorus insecticide which were as follows Malathion (n:80,
56yo, Diazinon( n:41 ,28yo), Actellic ( n:30,21oh) , Parathion
(n:15,10%) , Ultracide ( n:7, 5oh), these excessive application of
organophosphorus insecticides on crops renders them toxic and unfit for
human consumption which cause manifestations of acetyl cholinesterase

inhibition[2llz3). Table-5 also shows high percentage use of Actra 25

Wg and Copper oxychloridebr farmerc 53o , 45%o rcspectively, the

simplest way to limit pesticide pollution is to reduce or eliminate their
use [24].
. The necessity for the general board of extension to participate

farmers in the training courses related to minimize the use of
pesticides with giving priority to both of use of protective gears and
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ensure rrigr, kn;;ledge on toxicity symptoms related to pesticides to
limit pesticide pollution.

. The demand for-intensive media and extension training about - -
protective gear to protect the body from the adverse health effects of
pesticides.

. Do not allow burial of old pesticides near rivers and water sources
used for irrigation or drinking to avoid a major environmental
disaster.

. The possibility of using alternatives to pesticides such as: use of
predators and parasites, birds and fish in the fight against insects.

o concerted serious control on the import of various types of pesticides
between the competent authorities and stakeholders.
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Registration is a hndamental task in image processing used to match
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images from different medical - modalities for diagnosis. Image
registration, is an important step for a great variety of applications such

as remote sensing, medical imaging and multi-sensor fusion based

target recognition. It is a prerequisite step prior to image fusion or
image mosaic. Its purpose is to overlay two or more images of the same

scene taken at different times, from different viewpoints and/or by
different sensors. It is a fundamental image processing technique and is
very useful in integrating information from different sensors, finding
changes in images taken at different times [1].

Geometric distortion is an error in an image, between recorded image
coordinates and its actual earth coordinates even if projected
theoretically with an ideal sensor under ideal conditions. These

distortions are classified into internal distortions, resulting from the
geometry of the sensor and external distortions resulting from the
attitude of the sensor or the shape of the object. Geometric distortion in
satellite imagery can rise when velocity and orientation are variable
over the scanning period [2].

STATEMENT OF PROBLEM
l-Auto registration problem ( Implementation automatic method).
2- Difference in illumination conditions.
3- Interest point detection in surrounding.
4- Matching two difference sets of points.
5- Image processing speeding problem for high resolution satellites
images.

PROPOSED SYSTEM DESCRIPTION
The image registration is involved on three steps as shown in Fig. (l)
image registration system can be considered a black box that receives a

reference image and a sensed image then resamples the sensed image to
spatially align with the reference image. This operation assigns the same

coordinates to corresponding points in the images, defining both images

in the same coordinate system.
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Figure-l: Components of an image registration system.

OUTER FAR F'OUR CORNERS F'INDING
First advantage for choose outer corners of images as feature points to
applied registration images, that salient and distinctive objects, this
process for any size images, and the initial registration closer io optimal
registration reduces computation time and inireases accuracy, for that
the present program include this steps:

l. Reset counters and variables.
2. Load Distortion Image (Img _ D).
3. Read Width (wl), Height (hl), pix (pixels of Img _D).4. Input of sensed image width (w2), height (h2).
5. Search (x, y) coordinates of corners, xx(1---+4), yy(l___+4) for

Distortion Image (Img _D) by this demo p.ogru*, (for l't
quadratic of Img _D) , see figure- 2 bellow
forx:0towl2-l
fo. y: 0 toW2-l
if counter _corner:1 then 20
sum:0
fori:1to5:forj: lto5
sum: sum + picl(x+i, y+j)
next:next
if (sum:0)or(sum:25*white jixl) then
go to 10

else
counter _corner :1

______--_|>
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xx(counter _comer):x
yy(counter _corner)=y
end if

10 next:next
20 ....

6. Repeat to other comers.
7. Call sub-routine (Affine) to evaluate correction parameter.

8. Redraw correction image.

(w^:to)

{0,.a)

(噛/a (獄th/2)

(継解),癬 2)}

(0,h'1) (lx.[3),w(3]) {w:_1,h-r}
Figure-2: The scene divided into four parts with the coordinates.

MATERIALS AND METHODS
The implemented method can automatically extract outer corners
(feature points) from both images figure-2 and figure-3 then matching
between them. This method can be summarized by following steps:
(l)Establishing a simple and effective program for correction satellite
images which have geometric distortions (manually and automatically).
(2) Determined the feature points (outer corners) in both (reference
image and scene image).

(3)Manual or automatically, corresponding between (reference and
scene images).

(4) Selected the distorted ratio in the scene image before registration [3].
(5) Calculated the corrected ratio from the scene image after registration

t3l.
(6)Calculated the error pixel counter (EPC) from the scene image after

registration t3l.

(直 .0)

(xx13Lw(3))

78



Al- Mustansiriyah J. Sci.
:

(7)Calculated the error ratio [ErroroZ :Sum (lR - Cl) i Sum(Rf, where
(R) is the reference image and (C) is corrected image [3]. ----'-: -

REASULTS AND DISCUSS10N

Figure-3: Reference image, by Landsat (5), the resolution of thematic mapper (TM):
30 meter, Japan, Hachirogata Lake, Akita prefecture at 28 Apr. 1988 [4].

Figure-4: Rotation
Distorted Ratio = 76.16%

Registrated Image
Error Ratio :37.660/o
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Figure-5: Rotation + High Scaling
Distorted Ratio : 81.6%0

Figure-6: Low Scaling
Distorted Ratio = 63.35%

Figure-7: Scaling * Low Rotation
Distorted Ratio : 68.47oh

Figure-8: High Scaling + Rotation
Distorted Ratio : 83.47%

Registrated Image
Error Ratio :46.58Yo

Registrated Image
Error Ratio :31.43o/o

Registrated Image
Error Ratio :29.650/o

Registrated Image
Error Ratio :54.26Yo
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Table-l The Common Results

Ref.lmage
Scene
ImasE

ｄ

“
・Ю
ｉｓｔｏ
Ｍ
Ｄ Corrected

Ratio
Error Metrics

EPC% Err%=SumlR‐ CrSum(R)
Fisure-3 Figure-4 76.16 72.9 28.2 37.66 -
Figure-3 Figure-5 81.6 57.96 25.15 46.58

Fisure-3 Figure-6 63.35 65.89 35.25 31.43
Figure-3 Figure-7 68.47 63.24 37.94 29.65
Fisure-3 Figure-8 83.47 79.29 21.67 54.26

A卜 Mustansiriyah J.Sci. VoF.24,it€2013

First must now that we calculate distortion ratio for each case before
coffected them by calculate the total volume for image by equation :

Total volume (v) :Width (w) x Hight (h) ^ f
After we calculate by counter the number of distorted pixels and divided
them on the total volume then multiplying them by (100), as shown:

Distorted Ratio= 1_

In the other domain after corrected the distortion, we calculate the
corrected ratio by make counter to calculate the corrected pixels from
the total distortion and divided them on the total volume then
multiplying by (100), as shown:

No. Of corrected oixels in resistered
Corrected Ratio: 1- f 100

Total Volume

Then will use the other equation:

Error Pixel Counter (EPC): t- [- x 100
L rotat volum " )

And finally, we used another equation to measure the error ratio in the
corrected image by comprise it with the reference image as we shown

Error %o: [s'- t ntl i*"et {""t x loo
[_ (Sum of Pixels value in ref. Image ) J

The total sum from the different between the pixels value in
reference and corrected images then divided into the total sum
pixels value of reference imagewill be the error ratio.

ｔｈｅ
ｂ

No. of distortion pixels

TotalVolume
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In the first case the distorted ratio equal 76.16% before registered image
and after that the Erfor ratio become 37.66yo,the second case distorted
ratio equal 81.6% before registered image and after that the (Error
ratio)become 46.58Yo, the third case distorted ratio equal 63.35% before
registered image and after that the (Error ratio) become 31.43o/o, the
forth case distorted ratio equal 68.47% before registered image and after
that the (Error ratio) become 29.65yo, finally the last case distorted ratio
equal 83.47% before registered image and after that the(Error ratio)
become 54.26%.
Some conclusions can be drawn from the foregoing results and

discussions:
(l)The distorted ratio in the experiment results was decrease into a half
value and more than in some hard scaling and rotation case.

(2)The method applied affine transform technique after extract feature
points from the reference and the scene images, by using outer corners.
(3)The two sets of feature points (outer corners) can be compared.
(a)The correspondences between the feature points can be established.
(5) The registered image of input reference images can be obtained in
an automatic way.
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ABSTRACT
In this work,the detellllination of the prirnary energy in surface detector of Pierre

Auger Observatory was perfolllled for different particles. We estirnated the lateral

distribution inction at 100o m from the shower core(S looo)fOr primary proton,

Iron nuclei and m破ed particles(p and Fc)at the energies(0.1,1,10,100)EeV for

the zenith angle range 10° -60° .The comparison ofthe calculatcd lateral distribution

inction with that measured gave a good agreement within the energy range

mentioned above.It was fOund that,fOr a givcn energy,the valuc of〔 ,1000 decreascs
with the zenith angle θ,due to the attenuation ofthe shower particle and geometrical
effects。

INTRODUCTION
cosmic rays are particles with high energies coming from outer space.
These particles are permanently hitting and penetrating the earth's
atmosphere, thereby initiating a cascade of secondary particles when
hitting the Earth's atmosphere [], 2]. This cascade develops through the
complete atmosphere and its path can be detected at Earth's surface.
The entity of particles in the atmosphere is known as extensive air
shower (EAS) 13, 41.The Piere Auger observatory is the world's
largest instrument for measuring cosmic rays of ultra high energies [5].
It is used to detect EAS with affay detectors, collectively called the
Surface Detector anay (SD). The SD measures the lateral distribution of
particles on ground with a duty cycle of almost loo% [6]. The signals
recorded by the SD are converted into units of vertical-equivalent
muons (vEM) [7, 8]. one vEM is defined as the average of the signals
produced by a vertical muon that passes centrally through it t9]. one of
the most important methods to study the high energy of EAS is the
lateral distribution function of particles (LDF). In this work the
calculation was estimated for the shower size at a distance of 1000m
from the shower axis, S(1000 m),for primary protons, iron nuclei and
mixed particles
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(deflned as an equal part combination of iron and proton 50:50)for the
energies(0.1, 1, 10 and 100)EeV for different zenith angles.The

comparison of the calculated results of LDF with the measurements

were gave a good agreements.

Theoretical calculations and their comparison with llleasurements:

A good procedure to study the changes ofthe spectralin the atmosphere

is the LDF ofparticles,ュ 1000m).The parameterょ 1000)Characterizes
the energy of a cosmic ray shower detected by the SD array and is the

signalin units of V]EM that would be produced in a tank at a distance of

1000m from the shower a対s[10].TO ind the LDF of particles,x1000

m)WhiCh iS depend on zenith angle and the energy Eo of the initial

priinary particle,at the core distance 1000 rn on can use the expression

[10]:
S(1000)=S38(llα (CoS θ2__cos θξ8)+b(COS θ2__cos θ328)2)       (1)
where the zenith angle(0)range is 10° ‐60°

Where S38 iS the lateral distribution at zenith angles 38°  and can be
obtained by[11]:

E=C(S38)α (2)

where the coefficients a, b, c and d have shown in Table 1. Another
exponential function for S(1000m) can be obtained with the form [10]:

5(1000) = Ssa exp(Xs/ 7. (sec 0 - sec grr)) (3)
where [- (g/cm2) is the total vertical depth of the atmospleie and F-
944 g/cmz which is defined as a spliffing length.

Table-l: Coefficients a, b, c and d for primary protons, Iron nuclei and mixed
particles 01.

ル 0′ Proton Mixed particles

α 1.19 1.12 1.19

b -1.11 1.78 -1.53

θ 0.208 0.239 0.218

グ 1.074 1.069 1.071

RESULT AND DISSECTION
In figure (1) one can see the lateral distribution at zenith angles 38o at
the energy range 1t0t6-101e ; eV for primary iron, proton and mixed
particles and it shows that the signal S3s is proportional to the primary
energy.
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Figure-l.The calculation for S3s at energy range:I016-lOle ev for iron, proton and
mixed particles.

Figure 2(a and b) shows the results of the calculation for EAS initiated
by primary iron, proton and mixed particles for energies (0.1 and 100)
Eev and different angles. The decreasing of s(1000) with zenith angle
arising from the attenuation of the shower and from geometrical effects
and this result comes from the fact that, for large angles, the array
spacing appears smaller from the viewing perspective of the shower
front and, therefore, S(1000) decreases as obtained.
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Figure-2: The calculation of Srooo which approximated by eq. I for primary proton'

iron nuclei and mixed particles at zenith angle's range:l00-60o for energies: (a) 0.1

EeV; (b) 100 EeV.

Figure 3 display the comparison between the estimated S1s6s and that

measured for primary proton, iron nuclei and mixed particles for
different energies and different angles. Through the figure was

demonstrated a good agreement in the range 0.5-1 of cos20 axis.

o.2 0.3 0.4 0.5 0.6 0"7 0.4 o.9 1'o 1- 1
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Figure 4 demonstrate the characteristics of primary partieles (proton,

iron nuclei and mixed particles) for different energies and different
angles through the comparison between the theoretical and experimental

data for Srooo.
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...
Conclusion

In the present work the lateral distribution function of particles, S1s6s ha_s .

been calculated for the development of cascades in the atmosphere for
p, Fe and mixed particles (p and Fe) at the energies (0.1, 1, 10, 100)

Eev for the zenith angle range 10o-60o. The comparison of the

calculated lateral distribution with that measured demonstrates the
possibility to identify the primary particles and to determine their
energies within the energy range mentioned above. It was found that,
for a given energy, the value of S166e decreases with the zenith angle 0,

due to the attenuation of the shower particle and geometrical effects.
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ABSTRACT

The research work to take an interest in studying UV-grade synthetic fused silica
(uvGSFS) through the efficiency of that material in iormed the image in deep
ultraviolet spectrum by means of evaluated line spread function [r_sry unh
cumulative line spread function (CLSF) for perfect opt'ical system at wave lengths
302nm and l500nm ,because the first is used for medical treatment like rickets and
second wave length is employed for sterilize the surgical operations room , where

bL mル

INTRODUCTION
Synthetic fused - Silica material (amorphous Silicon dioxide) (Sio2) is

formed by chemical combination of oxygen tl-31 .Synthetic'fusJ _
silica lenses offer a number of advantugo ou.. giu., or fused quartz
[1,4] such as far purer than fused qruir, low clefficient of thermal
expansion 5.5x10-7/"c which provid^es statitity and resistance to the
over large temperature excursions , the highest iransmission in the deep
ultraviolet as shown in fig.l , v€ry low fluorescence levels
and(UVGSFS) does not fluoresce in response wave lengths longer than
290nm [4-8].
wider thermal operating range , increased hardness and resistance to
scratching , it is less dispersive than fused quartz and does not suffer
degradation when exposed to gamma or x- rays . products manufactured
of (uvGSFS) are many like lenses , windows , wedges , optical beam
splitters , optical filters , prisms , etc [4-10] .

THEORETICAL DETAILS
The efficiency of lenses material in formed the image depended on
spread function [5,11,12] , so that we studying line sprea-d function
(LSF) and cumulative rine spread function lcisF; , LSF is description
of intensity distribution on image plane for Line source and it is
function for lateral distance for image plane , LSF and cLSF were
studied by Struve tl3l and Ander u4) for an aberration free
defocused system . Ahmed [r5] deriveo itre line spread function by
depended on puipl function and he suppose perfect system with circular

stuily th- optical Properties of uv-Grade synthetic

/
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aperture and line source extend on optical axis u:0 for image plane ,

LSF becomes :

...( 1 )

While CLSF is Cumulative summation for LSF , so that cumulative line

spread function derivative as following :

- J J t .f,,.r',-fr.,,.,rM,fu f "iz""t'-") 
dil

!xxt

but Dirac - delta function :>

! riz't'('-il dr= d(,-,,) = I I .fr,,rre dyl 56-,sfl^.r1&,
yx

But 
[ 6r,_,,rfr\.rr&r: f<',,.r>
rt

1LSF : r(r>: t !lf<*,r> l'*oy ...(s)

Where x,y coordinate 
-out put pupil function , Xl, Yl coordinate complex

conjugate. u,i coordinate image plane, Z lateral distance from the

center of the optical axis .

RESULTS AND DISCUSSION
The over - all objective of the work leading to this paper has been to

replace the trial - and - error methods of lens designing by analytical

procedures , selection of suitable material for the used purpose is very

important in design lenses , therefore , we choice ultraviolet -grade
synthetic fused silica for it's interest in medical applications where the

ultraviolet rays treatment of osteomalacia at wave length 302nm [1] ,

corresponding the refractive index 1.48719 , on the other hand ,UV
rays kills the germs at wave length 1500nm in return for refractive

index 1.4446.In this investigation is employed thin lens with constant

curvature radius 150 mm for perfect optical system with circular

aperture and incoherent line source line spread function is studied by

determination of ray tracing [16] where containing of :

*Transfer equation
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x,y coordinates objective plane and x , y coordinate image plane , r is
radius of curvature for lens , n refractive index of air , ,,:n refractive
index of material lens , I is the incident rays angle . The calculation
results of transfer and refraction equations are plotted graphically
utilizing best fit method as shown infig.(2 and 3).
Where that are represented line spread function at 302 nm and 1500 nm
respectively , but cumulative line spread function are evaluated
benefiting from LSF curves by two methods ,firstly, statistically by take
average of maximum and minimum values of intensity as illustrated in
fig.4(a,b) ,secondly, by cumulative summation for line spread function
curves as demonstrate in fig.5(a,b).

CONCLUSIONS
On the strength of this research we clear more significant deductions

i and important lineaments that we arrived to it by mean analytical
mathematical calculations and results of graphically plots , it is noticed

. from the table 1 the material of ultraviolet ray wave length which that
specialized for sterilize is different from material wave length for
treatment purpose because for every case specific value from refractive
index and particular medium for used lens for concentrate rays ( like
treatment of rickets ) or distribute of uniform rays ( such as sterilize the
surgical operations room

Fig。 -1:Thc transmissiOn Ofsynthetic fused silica with wave lcngth[1].

…(7)

…(8)

…(9)
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ABSTRACT
People are exposed to iOnizing radiation fronl the radiOnuclides that are present in

differcnt types of natural sourccs,of which building materials cspecially Ceramic is

of the most important source.Twenty fOur samples of Ceramic which are widcly

used in lraq as building materials were taken in this wOrk tO estiinate the

radio10gical irnpact tO the dweHer. The activity concentration Of radiOnuclides

present in various important Ceramic was analyzed using High Purity Gellllanium

(I‐
IPGo dcteCtOr as a gamma― spectrometry of(31× 3")cryStal dimensiOn at thc
laboratory of radiatiOn detectiOn and measurement in EducatiOn COnage―

Ibn Al―
Hcatham,University ofBaghdad.

The results shOwed that the activity concentration ofi呉 ∫v146,2:242 and
ilκ21 WaS bctwecn(20.464 Bq/Kg)Egypdan― (114.530 Bq/Kg)VLtnamcsc,

Al" Mustansiriyah J. Sci. rヽol.24,No3,2013

(14.442 Bq/Kg) Egyptian - (t26.349 Bq/Kg) vietnamese, and between (169.009
Bq/Kg) Lebanese (1245.200 Bq/Kg) Brazilian respectively. Except the
Vietnamese Ceramic sample (Cl8) which is greater than the maximum permissible
limit of Radium equivalent (Ra.q). Three samples were found to be greater than
unity for intemal hazard indices. The highest value of external annual effective
dose for indoor was (0.845 mSv/y) for Vietnamese ceramic. Absorbed dose rate
and all indoor and outdoor indices also have been calculated in this work.
l.Introduction

All building materials
radioactive nuclides. Materials

contain various amounts of natural
derived from rock and soil contains

95



Natural Radioactivity in Ceramics Building Material in lraq Usirg High Purity Germaniuln Detector

lman,Khalid and Ali

mainly natural radionuclides of the Uranium 2::uИ6 and Thorium
2魂
ThИ2 Series,and the radioact市 e isotope of PotaSSiuml:K21・ In the

Uranium series,the decay chain segment statting■ om Radium2::Ra138

is radiologicany the rnost important because ofit is the origin ofRadon

gas.The world― wide average concentrations of     Radium,Thorium

and Potassium in the earth's crust are about 35Bq/kg,30Bq/kg and

400Bq/kg respectively [1,2].  Radiation exposure due to building

materials can be divided into external and internal exposure; the

external exposure is caused by direct gamina radiation, while the

internal exposure is caused by the inhalation of Radon 2::Rn136'

Thoron 2::Rn134 and their short‐ lived decay products 12].

The radioactive rninerals available in the building materials are

the maor sources of garruna radiation apart from the natural
background radiation ofthe locationoln recent years,unknowingly there

is a tendency to use constrllction materials with naturany or
technologicany enhanced levels of radioactivity in high background

radiation areas.Therefore,inost of the building materials contain high

levels ofpriFnOrdial radionuclides and other radionuclides,Uranium is a

COlllmOn element in nature that has fbr centuries been used as a coloring

agent in decorat市 e glass and Ceramics[3].

Human beings who spend more than 80% of their tirne in the

houses and offlce buildings are exposed to radiation ernitted by the

radionuclides available in the building materials 14].The aCtiOn level for

the radiation dose of the public due to the garrllna radiation caused by

building inaterials used in building construction is l mSv per year.It is

necessary to measure the activity concentration of any stone aggregate

intended for use in building construction.If it is acquired frorn an area

in which background radiation from the ground is known to be greater

than the usual [5]. The presence of these radionuclides in the
environment gives rise to natural background radiation.

The priinary consideration in environmental rneasurement is the

assessment and prevention of possible health effects on humans,it is

irnportant to understand how radioactive materials can move from a

release point to possible ingestion. Review of the radioactive
contanlination in the building inaterials in lraq especially for Ceramic

using NaI(Tl)deteCtOr which gives a good agreement with our work[6].

2。 Theoretical Basis
l― Speciflc activity

The speciflc acti宙 ty A(Eγ)in Bq/Kg of a nuclide i,and for a
peak at energy E,is given by[7]:

96



Al- Mustansiriyah J. Sci. Vol.24,No3,2013

ИJrE/ノ =
r×みrE/ノ×εrEγノx“

…″ノ

where N is the number ofcOuntin a given peak area corrected for

background peaks ofa peak at energy E,ε
(Eγ)is the detectiOn efflciency

at energy E,t is the counting lifetime in second,Iγ
(Eγ)is the number of

ganlrnas per disintegratiOn Of this nuclide for a transition at energy E

and m is the mass in Kg ofthe lneasured sample.

2-Radium equ市 alent act市 ity
To represent the acti宙 ty cOncentratiOns Of 2::uИ 6,2魂ThИ2 and

l:K21by a Single quantity,which takes intO accOunt the radiatiOn
hazards assOciated with thenl,a cOrrmon radio10gical index has been

出 辮 私
撻騨
器 器認 棚 鳳 麗総
and l:K21 and is given by the

fol10wing expressiOn[8]:

Rα

“

=И Rα +I.43Aル +aθ 7,Иκ … の
Where,ARa,An and AK are the activities(Bq/Kg)Of 2::u146,

2魂
ThИ2 and i:K21,reSpect市 ely.It was assumed that 370 Bq/Kg of
2::Ra138 259 Bq/Kg of2詭

Th142 and 4810 Bq/Kg Ofl:K21 prOduce the

猟 灘 [1鰐 貯
0搬 鷺 R肥 ∬

eL.n building

淵1淵rettlF釈 1∫
S糊
邊lFttrξttI鮮壁

篤槻11」rt∫現t∬蹴ytts ttl iltti£窯l篭e蹴誡:
garFma dOSe Dγ (nGy/h)in air was calculated using the expressiOn
below[8]:

D/一 aイ624Rα +a6θ4だ動+aθイfみ4F           ...rリ

4‐ External annual effective dose

The annual effective dOse rates(E)is an important pararneter in

order tO judge the health effects Ofthe absOrbed dOsc.TO estimate the

effective dOse rates,the conversion cOefflcient from absorbed dOse in

air tO effect市 e dOse(o.7 Sv/Gy)and ind00r Occupancy factOr(o.80)
propOsed by(UNSCEAR 2000 and 2008 reports)[9,10]are used.The

annual effect市 e dOse in units Of mSv/y was calculated from the
fol10wing expressiOn[8]:

Ⅳ
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E"吻 =D/aCノ リ
XIσ`X8%θ  rt/yXa∂ θ x a7S′ ン    の

where,Dγ (nGy/h)iS the total absorbed dose rate due to gamma
radiations from materials containing natural radionuclides.

For outdoor occupancy factor(0.20)propOSed in re■ (Veiga et

al。 ,2006)[111,the annual effect市e dose rates(E)has been Obtained

[12]:

E"Sつ =D/“ ∽
X Iσ6× 82チθ カク X a2θ X a7的 ,  .¨ r'

5… External annual dose

The external annual effective dose is calculated for a roon■ with

diFnenSions of4m× 5m×2.8nl,and it is estirnated that the rnaterial is used

in floor,ceiling and walls.The external annual effective dose is given

島勒Th財到鶏胤夏1わσ%ンη4フy〃フィx365卿り…ρ
where O。 92,1.l and O.08 are the speciic dOse rates of 2::Ra138'

端Th142 and i:K21 'reSpectively.0。 80 is the estimated indoor

occupancy factor.

6-Activity Concentration lndex
The acti宙ty index(I)for inal building materials intended for use

in building construction is[14]:

f=傷 +島 +:鵠 …r7リ

where ARα ,Az and Aκ  are the act市ity concentration values of

電 Ra138'観Th142 andl:K21 in the ind product expressed h Bq/Kg。

If the value of the activity concentration index is l or less,the

corresponding material can be used,with regard to radioactivity,

without restriction.If the value exceeds l,the corresponding material

can not be used in the building。

7‐ Internal hazard index

The internal exposure to 2::Rn136 and its radioactive progeny is

controned by the interned hazard index(Hin)[7].

″Й=告+劣+鵜       …の
For the safe use of a rnaterial in the construction of dwellings,the

maximum value of(Hh)ShOuld be less than unity.

8‐ External hazard index
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The ultimate use of the measured activities in building materials
is to estimate the radiation dose expected to be delivered externally if a
building is constructed using these materials. To limit the annual
external gamma-ray dose to 1.5 mSv/y (IINSCEAR, 2000)[9], the
external hazard index (H*) is given by the following equation[7]:

t=島 +劣+鵜 …ρノ

3。 Experilnental lnethod
Twenty four imported samples of different Ceramics building

material which is widely used in lraq and sourced fronl supplies and

collected are used for the measurement of act市 ity concentrations.The
samples were grounded intO a flne powder with a particle size less than

600 μnl and then dried in a temperature― controned furnace at 100° C fOr
2h to remOve moisture.Each sample of volume O。 5 1iter at weighting
between(490 g to 712 g)is stOred in a sealed p01yethylene marinelli

beaker for 30 days tO achieve the secular equilibriumo This marinelli

beaker was used as sampling and rneasuring container.Before use the

containers were washed with hydrochloric acid and rinsed with distilled

water.

The acti宙 ties Of natural radionuclides 2::u146'2魂 Th142 and l:K21

in the Cerarnic building inaterials were deterrnined by garnrna rays

spectrometry(I― IPGe)deteCtOr of40%efflciency,coupled to a Canberra

Multi―Channel Analyzer(MCA)with 4096 channels.The determination

of 2::u146'2魂 Th142 and i:K21 aCt市 ity in the samples is based upon the

351.92 KeV for 21lPb132 and 609。 32 KeV for 2::B1131 aS indicator to
2::u146'238.63 KeV for 2::Pb130'538.19 KeV for 2跳

Tlり7 and 9H.16
KeV for 2::Ac139 aS indicator to ttTh142 and 1460。 80 KeV for i:K21'

respectively.

Background activities fOr the seven selected energies were

subtracted from the sample's readings in order to assess the truc

activities of each isOtope.To reduce the background effect the detector

was enveloped by 10 cm thickness iayer of lead cOvering. The
measurement tiine fOr each sample was standardized at 3600 second.

Based on the calculation of cOunting efflciency of the l::]Eu89 Standard

marineni beaker source; it was possible to calculate the energy and

efflciency calibrations as showll in flgure(1).
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4.Results and discussion
Classifled samples shown in table(1), represents the average

acti宙ty concentrations obtained by direct garrma… ray spectrometry

measurements ofthe Ceramic samples.Act市 ity of 23:UИ 6,2魂ThИ2 and

l:K21 iS repotted throughout this paper in Bq/Kgo The average activity

concentration of 2:〕 u146f°r all samples was found to be in the r〔 mge

(20.464‐ H4.530)Bq/Kg,whilc for 2協 Th“2 iS in the range(14.442‐

126.349)Bq/Kg.On the other hand,the aclviサ of l:K21 WaS found to

be in the range 169.009 to 1245。 200 1Bq/Kg.

Generally,the average concentrttion of 23:U146,端 Th142 and

i:K21 in the most sampLs is above the world averageo The lowest

values which is below the average values of 2::u146 Were found in

Egyptian samples(Cl,C2),Syrian sample(CH),U.A.Eo sample(C13),

KoS.A.sample(C15)and Sultanate Oman sample(C19),fOr 2魂 ThИ2 in
Egyptian samples(C2,C3),Syrian sample(CH),KoSoA.sample(C15),

Italian sample(C16)and PO貢ugalian sample(C24)and fOr i:K21 in

Syrian sample(CH), Sultanate Oman sample(C19),Lebanonian
sample(C20), Jordanian sample(C21), and Tunisian sample(C23).

While the highest vdues are in samples(C18 and C24)for2:〕 u146,(C8,

C14,C18 and C22)for 2魂ThИ2,and(C13,C14,C18 and C22)for

i:K21 aS Shown in igure(2)。

In addition,the calculated results of radium equivalent activities

as shown in table(2)were Calculated using equation(2)to compare the
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overall biological damage;it shows that only the Vietnamese Ceranlic

sample(C18)is higherthan 370 Bq/Kg(the maximum permissible value

suggested for buining materials that is equivalent tO annual radiation

exposure of l.5 mSv)[9],While the Spain,United Arab Emirates,
Brazilian samples(C8,C14,C22)in additiOn to Vietnamese sample

(C18)are greater than 247 Bq/Kg,which are calculated accOrding to
l.O mSv/y limit proposed by the European Commission in(1999)and

agree with the permissible limit in lraq.The lowest value(76.792

Bq/Kg)was fOund in Egyptian Ceramic sample(C2).

The Absorbed galllma dose rate(Dγ), annual effect市e dose
(ind00r and outdoor),aCti宙 ty cOncentration index(I)and hazard indices

are calculated and listed in table(2).The Absorbed gamma dose rate

(Dγ)ranges from(37.498 nGy/h)in Sample(C2)to(172.300 nGy/h)in
sample(C18)with an average value of(89。 778 nGy/h).MOSt Of the
Cerarnic samples is higher than the global average value of absOrbed

dose rate 84nGy/h(UNSCEAR 2000)[9].ThiS result is due to the high

concentration in genera1 0fnatural radionuclide in the Ceranlic samples.

The calculated annual indoor and outdoOr effective dOse values

are varies frOm O。 184 mSv/y to O.845 mSv/y and from O.046 mSv/y to

O。2H mSv/y with an average value O.440 and O.HO mSv/y for annud

indoor and outdoOr effective dOse respectively. ′rhe maxirnum values
are recorded in sample(C18)for annual indoOr and outd00r effective

dose and the minimum values are recorded in sample(C2)for annual

indoOr and OutdoOr effective dOse respectively.

The results Obtained for the value of annual effective dOse inside a

room of dimensiOn(4× 5×2.8)m for Ceramic samples were less than the
lraqi limit(l mSv/y)exCept for the samples(C6,C8,C10,C14,C18
and C22)for amual indoOr effect市 e dOse,while the Vietnamese sample

(C18)was greater than the wodd_wide permissibb lim■
(1.5mSv/y)[10].
The acti宙ty concentration index(I)in ceramic samples is

presented too.Three samples(C14,C18 and C22)of 24 samples have a

higher acti宙 ty concentration index(I)than the permissible limit which

is l.  The highest value is due tO high concentrations of 2::u146 and

2魂
ThИ

2・

TabL(2)Jso shOwsthe cdculatcd vahes ofintemd and extemd
hazard index,the same three samples ofhighest value of(I)Were greater

than the unity for Hれ ,while the result for the sample(C18)was greater
than One for Hex.Figure(3)showS a cOmparison of(Raeq),abSOrbed

dose rate(Dγ ), extemal annual effect市 e dose(EAD), act市 ity
concentration index(I)and haZard indices(Hin,Hcx)with the global

pe.11lissible linlits or average values Ofeach One.
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Hence, the extemal hazard index is not acceptable only for

Vietnamese Ceranlic for outdoor as a building material. The average

acti宙ty concentration of 2;:ul“ ,2魂ThИ2 and l:K21 in this work is in a

good agreement with other studies. The Cerarrlics building material

have high values ofaverage concentration compared with other building

materials.

5.Conclusions
l― Most samples of Ceranlics building material, contain higher

average activity concentrttbn of 2::u146,端Th142 and l:K21 than the

world‐wide average(35,30 and 400Bq/Kg[9]),respectively.

2-NIleasurement shows a wide distribution of natural radionuclides in

Cerarnics samples. This variation may be attributed to the different

facts,which are:

Building materials are manufactured in different factories in the

world,and the raw rnaterials for inanufacturing the building materials

are taken from different quarries therefore the raw materials contain

radioactive elements in different proportions depending upon local

geology.

3- Ceramics samples(C6,C8,C10,C14,C18 and C22)of building
material containing high concentrations of natural radioactivity which

are greater than worldwide pernlission lirnit which may be give high

rlsk 6f cancer disease.
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Table -l: The samples classification, mass, origin and the natural activity
concentration nit

Sample
Number

Mass
(e)

Country of
Oriein

Z,Ou

(Bq/K2)

ZjZTh

(Bq/Kg)

40K

(Bq/Kg)
Cl 538 Egvpt 31.535 83.998 493.976

C2 597 Egypt 20.464 14.442 463.327

C3 602 Egypt 48.948 32.224 436。955

C4 528 Iran 51.554 36.157 873.126

C5 638 Iran 56.900 69,875 463.306

C6 605 China 65.895 80。 752 766.483

C7 504 China 62.940 79.424 688.718

C8 600 Spain 79.865 109.347 546.885

C9 712 Spain 47.029 68.617 731.279

C10 611 Spain 74.368 66.966 865.476

CH 648 Syria 32.084 16.964 338.978

C12 540 Syria 54.155 47.498 688.000

C13 556 U.A.E 31.317 69.227 985.232

C14 545 U.A.E 76.295 99.727 1204.200

C15 602 KoS.A 29.669 21.303 644.171

C16 574 Italy 37.694 31.658 448.821

C17 711 Vietnam 76。 923 61.360 766.634

C18 655 Vietnam 114.530 126.349 1032.900

C19 553 Oman 23.370 46.381 377.596

C20 706 Lebanon 41.288 81.310 169.009

C21 629 Jordan 50.041 56.787 383.708

C22 588 Brazil 72。 174 94.699 1245.200

C23 490 Tunisia 66.050 46.022 387.404

C24 704 Portugal 98.478 29.981 476.402

Ave. 601 55。 982 61.295 644.908

Min. 490 20.464 14.442 169.009

Ⅳlax. 712 l14.530 126.349 1245.200
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Table-2:Radium equivalent, absorbed gamma dose, annual effective dose, activity
concentration index and hazard indices.

Sample
Number

Racq

(Bq/K0
Dγ

fnGv/h)

Ein

(1■Sv/v)

Eout

(InSv/y)

EAD
(InSv/y)

I Hh Hex

Cl 189.688 85。903 0.421 0。 105 0.789 0.690 0。597 0.512

C2 76。792 37.498 0.184 0.046 0.352 0.295 0.263 0.207

C3 128.674 60.298 0.296 0.074 0.566 0.470 0.480 0.348

C4 170。489 82.066 0.403 0.101 0.770 0.644 0.600 0.460

C5 192.496 90.648 0。431 0.108 0.816 0.693 0.674 0.520

C6 240.390 111.180 0.545 0.136 1.034 0.879 0.827 0.649

C7 229.548 105。 770 0.519 0.130 0。983 0.836 0。790 0.620

C8 278。341 125.748 0.617 0.154 1.165 0。995 0。968 0.752

C9 201.460 93.666 0。459 0。 115 0.870 0。744 0.671 0.544

C10 236。771 110.896 0。544 0。 136 1.037 0.871 0.840 0.639

CH 82.444 39。204 0.192 0.048 0.369 0.305 0.309 0.223

C12 175.053 82.398 0。404 0.101 0,771 0.647 0.619 0.473

C13 206.174 97.366 0.478 0.119 0.902 0。779 0.641 0.557

C14 311.628 145.699 0.715 0.179 1.355 1.154 1.048 0.842

C15 109.733 53.436 0.262 0.066 0.502 0.420 0。377 0。296

C16 117.524 55.252 0.271 0.068 0.517 0.434 0.419 0.317

C17 223.699 104.569 0.513 0.128 0.979 0.819 0.812 0。604

C18 374.742 172.300 0。845 0.211 1.604 1.358 1.322 1.012

C19 118.770 54.557 0。268 0.067 0.504 0.436 0.384 0.321

C20 170.575 75.234 0。369 0.092 0.691 0.601 0.572 0.461

C21 160.792 73.419 0.360 0.090 0.683 0.579 0.570 0.434

C22 303.474 142.467 0.699 0.175 1.325 1.129 1.015 0.820

C23 161.692 74.467 0.365 0.091 0.698 0.579 0。615 0.437

C24 178.034 83.471 0.409 0.102 0.793 0。637 0.747 0.481

Ave。 193.291 86.119 0.440 0.110 0.836 0.708 0。673 0.522

ⅣIin. 76.792 37.498 0.184 0.046 0.352 0.295 0。263 0.207

Max. 374.742 172.300 0.845 0.2H 1.604 1.358 1.322 1.012
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興 1ロル ひ B(〃)♂ r`sが 日 .2
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ABSTRACT
Let″ be an ininite dimensiOnal separablc cOmplex Or real Hilbert space and let
r∈ B(Jfy,where B(〃 )ヽ the Banach algebra of all bOunded linear operators On
〃.Let s,r∈ B(〃)and 4,T:3(⊃ →B(〃)cither the cにmentary operator
△s,7(χ)=9『―χ  fOr all χ∈B(fっ。r the generaltted de」 va●On
ら,7(χ)=戯「―r fordl χ∈β(島0.
In this paper we prove the fO110wing

l.IfS and r'in 3(〃
)are dominant Operators(Orた ―paran0111lal opcrators)On a

complcx Hilbe■ space〃 ,then 4,7 Salsfy gcncralized Weylゝ thcOrem.
2.Lct r and s in β(〃)are dominant Opcrators on a real Hilbe■ space〃 ,then
4,s Salsfy gcnerdセcd weylゝ theorem.

INTRODUCTIoN
Let  」り  be an inflnite diinensiOnal separable cOmplex IIilbert
space, and B(〃 ) be the set Of aH bOunded linear Operators On ir,
If rcB(⊃ we shall write Ⅳ(3 and R(r)fOr the nuH space and
range   Of   r,   respectively.  AIso,   let   

α(r)=dilnAr(r)
β(r)=dim Ar(r*) and let σ(r) and E(r) denOte the spectrum and
the set Of aH eigenvalues Of r which are isOlated in spectrunl,

respectively.
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An operator r∈ B(」げ)iS Called″ο″2'ンα″
`η
ιFα
"r if there exists a

constant number,νぇ>O SuCh that‖ (r_ガ )Ⅲχ‖″≦νぇ‖(r―ガ)χ‖″fOr

all λ∈C,111.

An operator r∈ β(為D iS Caned Pαrα″οrmα′if llル‖″
2ョ
l r2χ‖〃 for all

unit vector χ∈」り. An operator r∈ B(■o iS Called た一′α″α″ο″″αJ if

‖劉 |〃
た‖
≦
lrl・釧″
fOr SOme mtegerた ≧l and every unit vectoe χ∈〃 .

Recall that r∈ B(fぅ  iS Called ″ο″″α′ο
jグ  if r(r)呵 lr‖ 3(″ ), where

r(r)=sup{lλ 卜λCσ(r))。 It is well known that every paranormal iSた
一

paranollllal.Also everyた一paranollllal iS nolllla10id,see 12].

Let Zs.∈ B(BCD)and RT∈ B(BCD)be the ra/J α″J ttι ′な力′

″″JJ″″εα
`′

ο
“
qりιFα
"FS deined by Ls.(χ

)=y andみ (χ)=ガ ,fOr all

Йr∈ B(乃o, reSpectively, and denote by  
グs,7∈ B(3(島0) either the

ιJι″2ι″
`α

rノ  q′ι″α
`ο

r  △s,rCr)=sχ r―」r  for  all  ,f∈
B(力DOr  the

gι″ιrα′jzι″″ιFルα
`′

ο″as.,7(χ)=x― r forall χ c B(0,131.

In i41,F.Lombarkia gives a neCessary and Sufflcient condition fbr as.,r

to satistt generaliZed Weyrs theorem and showed that 4,r SatiSies the

generalized Weyrs theorem whenever S and rⅢ   are paranormal

operators on 〃。 Also proVed that generalized Weyrs theorem h01dS

/(4,r)and/(が S,r)fOr eVery/∈ 〃(σ(4,T)),the space of analytic

functions in an open neighborhoOd Of σ(r).

In this paper We have been proved that:if S and re donlinant operators

on complex Hllbert space Лr,then the generalized Weyrs theorern holdS

for グs,r and prove that generaliZed Weyrs theOrem holdS /(グ
s,r)and

/(グ
°
S,r)for every/∈ ″(σ (Js・ ,T))・

we also have proved thatif S and r donlinant operators on real Hilbert

space力r,then generalized Weyrs theorenl h01ds fbrグ S,7・

Fina■y we have proved thatif S and r' areた
一paranorrnal operators on

cOmplex Hilbert space 力r,then generalized Weyrs theorerrl holds fOr

グs,r and prove that generalized Weyl!s theorem h01dS /(グ
s,r) and

/(グ
・S,r)for every/∈ 〃(σ (4,ァ ))・

Preliminaries

An operatOr r∈ B(〃)iS Said to have si“glcツα′
“
ι″axJι″sJO“ ′πψιFry

(SVEP)α
`ム
if

for every open setび ⊆C COntaining tt the only analytic solution

g:び → 月「Ofthe equation

(r_λr)g(λ)=0

108

(λ ∈び)



=_ - Al- Mus+areiriyah J.+i€i. - Yol.24,No 3,2013

is the zero function [5]. An operator r is said to have SVEP if f has
SVEP atevery )"e C,[51.
For I e B(I{) and a closed subset F c. C the glocal spectiol sabspuces
Hr(F) defined as the set of all x e 11 such that there is an analytic
function f :C\F-+H suchthat (T-11)f(.21)=x forall ).eC\r, [51.
An operator T e B(II) is said to has Danford's property (C) if every
glocal spectral subspace is closed for every closed set FcC. An
operator T e B(H) is said to has Bishopts property (B) if for every
sequence .f,,[] -+F1 such that (7-11)"f,(1)+0 uniformly on compact

subsets in U , it follows that f, -+ 0 uniformly on compact subsets in U ,

tsl.
It is well known [5] that Bishop's propefi (fl = Dunford's property
(C) + SVEP
Moreover, an operator T e B(H) has decomposition property (r) if
n = Hr(U)+ ttr1V\ for every open cover {U,V} of c, [51.
As shown in [5], properties (p) and (d) are dual to each other, in the

sense that an operator T e B(H) has property (O iff its adjoint has
property (d), and conversely, I has property (d) iff its adjoint has
propeffy (B).
Recall ([6], t7]) that T e B(n is called Fredholm if it has closed range,

finite dimensional null space, and its range has finite co-dimension. The
index of a Fredholm operator is given by i(T):: ae)- pe) .

?'is called Weyl if it is Fredholm of index zero, f7l.
The Weyl spectrum w(T) of I is defined by w(T)={AeC:T-,Lis not
Weyl),( [6], [7])
If we write isoK = K\accK , where accK is the accumulation points of
K g C ,then we let

Eo(T) : {,1 e isoo(T) : 0 < a(T - 1) < *}, ([6], [7]).
In [8], M. Berkani say that an operator T e B(H) is B-Fredholm if there
exists a natural number n for which the induced operator
T,: R(T') -+ R(T') is Fredholm in the usual sense, and B-Weyl,s if in
addition 4 has zero index.

The B-Fredholm spectrum, our(T)and B-Weyl spectrum, orr(T) of T
are defined by [8]
our(T):{)eC :T -21 is not B-Fredholm } and ou*(T) ={teC :T - ),1

is not B-Weyl ).
Following [6], and [9] we say that T e B(H) satisfies
l.llteyl's theorem (in symbols,T e W) if Eoe)=o(T) \w(r)
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2. Generolized Weyl's theorem (i, symbols, T e gW) if
E(T): o(Q\ 6r*(T)
It is well known ([6], I9l) that generalized Weyl's theorem =
Weyl's theorem
From [10] we recall that for T e B(H) , the ascent p(T) and the descent

q(T) are given by
p(T) :inf{n > 0 : ker(Z') = ker(I"*')} and

q(T) = inf{n > O: ran(T"): ran(T"*t)},

with the infimum over the empty set is taken to be m. If the ascent and

the descent of r e B(H) are both finite then p(f = q(T).

The set of poles of the resolvent is denoted by
fI(D : $" e C : p(T - 1I) = q(T - )I)\, l4l.
The operator T e B(H) is said to be Drazin invertible if there is

an operator S and a nonnegative integer n e N such that
T'ST =T' , STS: S, SI =TS ,ll2l.
It is well known that T is Drazin invertible if and only if it has

finite ascent and descent, [12].

The Drazin spectrum of T is defined by or(T)=l)"eC:T-21is not

Drazin invertible ), [12].
It is well known [4] that ou*(T) c. ou(T) for all T e B(H) .

An operator I"e B(A is said to be poloroid if isoo(T)sII(D, [131. If
T eB(H) is polaroid, then II(i"): E(T), [41. Evidently, every polaroid

operator is isoloid (i.e., every isolated point of o(7") is an eigenvalue of
r).
The class of polaroid is large, it contains llN the cluss of hereditarily
normaloid, T e HN if every part of ?'is normaloid, a part of z is its
restriction to an invariant subspace, [4].
Lemma [4] Suppose that S,T e B(n are polaroid operators, then dr.,

is polaroid.
Recall that o(d".r) = o(S) - oQ) and o(A",.) = o(S)o(7) - 1 , [141.

Remark [4] If leisoo(dr..), then one have one of the following cases:

l.If d..r =ds,r, then there exist finite sequences {p,\i=, and 1v,1;=,, of
isolated points in o(S) and o(T), respectively such that ).=p-vi,for
all l<t <n.
2.If ds.r =A".. and ).:-1, then either 0eisoo(s) and 0erioo(Z), or

0 e isoo(S) and 0 eo(T), or 0 eisoo(T) and 0 e o(S).
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3.If ds,r =As,. and 2*-1, then there exist finite sequences Ur,)l=r and
{r,}l=,, of isolated points in o(.s) and o(T), respectively such that
pivi =l+ )", for all I < i < n.
The following results from F. Lombarki a [4], gives a necessary and
sufficient condition for d.,rto satisfy generalizid weyl,s theorem.
Theorem [4] suppose that s,re B(H) are poraroid operators which
satisfy generalized Lv'eyl's tlteorem, then a necessary and sfficient
condition -fo, 6r.rto satisfy generalized Weyl,s theorem is
0o*(6r.r) : (orr(S) - oeDU (o(S) _ or*(T)) .

Theorem l4l suppose that s,ze B(H) are polaroid operators which
satisfy generalized weyl's theorem, then a necessary sfficient condition
.for Lr,rto satisfy generalized Weyl,s theorem is
o u* (Lr.r) : o(S)o u* (DU o r* (S)o(O - {l}.

Genrralized Weyl's Theorem
It is well know [15] that every dominant operator has Bishop,s property
(B). Before proving an important results, we need the followinj 

I

Proposition 1. If r is a dominant operator on a complex Hilbert space
H, then T. has SVEp at 0.
Proof' Since T is dominant operator, then z has properly (fi and
hence I has SVEP. Thus I has SVEP at 0, so -f =O is the only analytic
function f :tJ-+lI satisfying (f -0),f(0)=0 for every open set UcC
containing 0. Again, since z is dominant operator, then there exists a
constant number M^>0 such that ll(r_ 2I). *llo< M^ll(T _ ).l)xll, for
all t.eC, x e H , and hence ll(7_0)..f(0) llnsM^ll(r_0)/(0)ll, Thus we
have -f =o is the onry analytic function f :u --> H satissing
(z-0)'/(0)=0 foreveryopenset ucc containing 0. Therefore z. has
SVEP at 0. I
Remark 2. If T e B(H) is a dominant operator on a complex Hilbert
space H. Then T-)Jis dominant operator for alt s"ec, and hence
(T - il)' has Bishop's property (o for art )" e c . Thus (T - 1I). has
SVEP at 0, for all s" ec .

Theorem 3. If T e B(H) is a dominant operator on a complex Hitbert
space H, then T is a polaroid operator.

Proof. Let ).eisoo(T). since r is dominant, then z- 2I and (T-1r),
have SVEP at 0 for all .r e c by above, and hence p(r - )r) = q(T - )t)
for all zec by t161. So 2err(Z). n
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Corollary 4. Let T e B(H) be a dominant operator on a complex

Hilbert space H, then generalized Weyl's theorem holds for f .

Proof. Since I is dominant, then I is polaroid that is il(o = EQ).

since T has svEP' then ou*(T)= oo(D by [18]' and hence

E(T) :I](7) = o(T)l ou(T) = o(T)l ou*(T)' Thus T e gW' a

Corollary 5. If f. e B(T) is a dominant operator on a complex Hilbert

space H, then generalized Weyl's theorem holds for r '

iroof. Since ?n. is dominant, then ?" is polaroid and has SVEP. Thus

r e gw by [171.

Lemma 6. Let S,7'€ B(fl be dominant operators on a complex Hilbert

space H, then dr,, has SVEP. a

Proof. Since S,I' are dominant operators, then S and f' have property

(B). Hence I has property (d). From [5] , we get both z, and .R. have

property (c) . Since z" and R. commute by [5], then L, - R, and zsRr

have SVEP by [5], thus dr., has SVEP. u

Now we give our main results.

Theorem 7. Let S,T'eB(H) be dominant operators on a complex

Hilbert space H , then dr,, satisfies generalized Weyl's theorem.

Proof. Since S and T' are dominant operators, then S and f are

polaroid. Let ).e(or*(S)-o(7))U(o(s) -orr(T)), then for every

). = /t-v such that pe o(S) and v e o(T), hence p e or*(S) and

v 4ou*(T). Since S and T are satisff generalized Weyl's theorem from

Corollary 4. and Corollary 5., then p e E(S) and v e E(T). Since S and

T ate polaroid, then pe E(s) =fl(^s) and v e E(T):[I(D, it follows from

the proof of [a] that )"e fl(d",r) and hence 5r,, - il is B-Fredholm of

index zero. Thu s o u* (6 r.r) c (or, (S) - og))U (o(s) - o u* (T)).

Conversely, let .Leou*(6r.r). Since dr,. has SVEP from Lemma 6',

then our(6r.r):dr(dr.r) by [18], it follows that ).eoo(6r.r) and so

)"ell(6r.r). Since dr,, is polaroid from [4], then tr(5r,.)=E(d".r) and

thus ).eE(6r.r), consequently )'eisoo(6".r), then there exist finite

sequences {p,}i=, and 1v,1;=, of values p,eisoo(S) and v,eisoo(T) such

that 1= p,-v, for all l<i<n by [4], so 4 eII(S)=E(S) and

v, efl(T)= E(T), for all I <i <n. Also pi eoBW(51 and v, eor*(T), for all

1 <i <r. Therefore ).e(o,*(S)-o(D)U(o(s) -or*(T)). Thus we have

that

う
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0r*(6r.r): (orr(S) o(D)U(o(S) - orr(T)). So dr.. satisfies generalized
Weyl's theorem.
To prove this equality ou*(Ar,r) = o(S)o, *(T)l) ou,n(^S)o(f) -{1}. case 1

),*-l.Let )"eo(S)ou*(T)Uor*(S)o(T)-{U so for every 7=1tv-t such
that peo(s) and v eo(T), we get peou*(s) and veor*(T). Nowsince
,s and T are satis$r generalized weyl's theorem, then p e E(s) and
v e E(T). but ,S and T are polaroid, then p e E(S)= [(S) and
ve E(T):[(D which follows 2e II(A",.) l4l and so Lr.r_il is B_

Fredholm of index zero and so )" e ou*(A,r.r) , hence
or*(Lr.r) 

=o(S)or*(T)U 
ou*6)o(r) - {l}. Conversely, let )" * or*(a,r.r)

Since dr,. has SVEP , then ou*(Ar.r): oo(A.s.r) by [18], it follows that
)" e ou(Lr.r) and so ), e[l(Lr.r). but A",. is polaroid, then
tr(A",r) = E(Ar,.) and thus ). e E(Ls.), consequently ). * isoo(L",r) ., and
hence there exist finite sequences {p,}1, and {v,}i=, of values p, eisoo(s)
and v,eisoo(T) such that pivi=2+l,for all t< ilkt So pieII(.S)=E(S)
and v,ell(T)=E(T), for all l<i<n. Also piI6BW(S) and v,eor*(T),
for all I < i < n. Therefore )" e o(S)or*(f)Uou*(S)o(T)_tl). Hence
ou*(Lr.r) = o(S)ou*(T)U or*(S)o(z) - {1}. Therefore A",. satisfies
generalized Weyl's theorem. Case 2. ).: _l: Let
)'eo(S)or*(T)Uor*(s)o-(Q-{l}, then either 0ersoo(S) and 0 eisoo(T)
or 0eisoo(s) and 0 *o(T), or 0e isoo(T) and 0eo(s)., it follows that
p e ou*(s) and v e ,BW(T). Now using the same argument of (1) we get
orr(Ar.r) s o(T)or*(S)Uor*(T)o(.s)-{t}. Conversely, let I e or*(a,r.r),
Again using the same argument of care (r) we get )"eisoo(a".r)., t
either 0ersoo(s) and 0eisoo(T) or 0ersoo(s) and 0eo1r1, or
0eisoo(T) and 0eo(.s). If 0ersoo(s) and 0eisoo(T), observe
0 e or*(S) and 0 e ou*(T),so )" e o(S)or*(T)Uour(S)o(T)_{t}. Thus
or*(Lr.r)=o(S)ou*(T)Uou*(S)o(f)-{t}. Impels that Ar., satisfies
generalized Weyl's theorem. n
corollary 8. Let s,T. e B(H) be dominant operators on a complex
Hilbert space H, then generalized weyl's theorem holds -f (dr.r) .for
every f e H(o(d".r)).

Proof. Sincedr,. is polaroid from I4l, then dr,, is isoloid. Since
generalized weyl's theorem holds dr., by Theorem 4, then f(dr.r)
satisfies generalized weyl's theorem.by I19] for every f e H(o(dr,.)).n
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Corollary 9. Let S,?n* e B(H) be dominant operators on a complex

Hilbert space H, then generalized Weyl's theorem holds f(d.s.r) for
every f e H(o(d.s,r)).

Proof. Sincedr.. is polaroid from [4] and dr., has SVEP from Lemma

6., then d-s,r satisfies genera\ized Weyl's theorem.by [20] and . Since

dr,. is polaroid, then d's,r is polaroid by [211. Thus d-s,r is isoloid.

From [22] we get f (d. s,r) satisfies generalized Weyl's theorem for

every f e H(o(d-s,r)).n
It seems reasonable to expect that if S and T are dominant operators,

then generalized Weyl's theorem holds for dr,.. We now present new

results for dominant operator on a real Hilbert space which is needed,

then later
Proposition 10. If f is a dominant operator on a real Hilbert space H,

then T' has Bishop's ProPertY (B)-

Proof. Let U c R be an open set, and consider a sequence of analytic

functions f,:U -->H for which (7. -1t)-f,(1)-+o as n-->@ locally

uniformly on U.We want to show that f,-+0 as n-->@, again locally

uniformly on U. Since I is dominant operator, then I has properly (B)

. Hence -f,-->0 as n-->oo uniformly on all compact subsets of U, for

every sequence of analyic functions f,:U --> H for which

(f -At)f,(1)-+O as n-->oo uniformly on all compact subsets of U, but

we need .f, -+0 as n-+@ locally uniformly on (J , when

(f. -l.I)-f,(7)-+O as n-+"o locally uniformly on U. Again, since I is

dominant operator, then there exists a constant number M^>0 such

that ll (T-).\'xllr3M^fiQ-)'I)xll, for all l"eR, xell.Thuswehave

ll (r- il)- f().)llr3 M^ll (r- ).1)f(1)ll, for all ).eU, f,(2) e H . So

(7. - LI)f,(.L) -+O as n-->"o. Therefore r' has Bishop's property (0.a

Remark ll. Notice that the Proposition 10. ,s not true if H is a
complex Hilbert space.

Lemma 12. Let S and T be dominant operators on q real Hilbert space

H, then dr,, has SVEP.

Proof. Since S and T are dominant operators, then S has property (P\

by t15l and r. has proper,ty (0 by Lemma6. - Hence Z has properly

(d). From [5] , we get both r, and R, have property (C) . Since I" and

R. commute by [5], then L, - \ and IrR, have SVEP by [5], thus dr,,

has SVEP. n
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Theorem 15. Let s and T be dominant operotors on a real Hilbert
space H, then dr., satisfies generalized Weyl's theorem.

Proof. By Lemnra 12. and using the same argument of the proof of
Theorem 7 ., we get that dr,. satisfies generalized Weyl's theorem.

Recall that an operator T e B(H) is called &-paranormal if
. ll4lo.' = lla'.'rll for some integer k > I and every unit vectoe x e 11. It is

well known [23] that every t-paranormal is hereditarily normaloid.
Observe that every /r-paranormal is polaroid. Also every k-
paranormal has Bishop's property (fi, [241. n
Note 14. The next results are similar to the proof of Lemma 6. and
Theorem 7.
1.If S,I. e B(n are k-paranormal operators on a complex Hilbert
space H, then dr., has SVEP.

2.rf s,T'eB(rr) are k-paranormal operators on a complex Hilbert
space H, then dr.. satisfies generalized Weyl's theorem. I

REFERENCES
1. Stampfli, J. G. and Wadhwa, B. L., An a Symmetric Putnam-Fuglede

Theorem for Dominant operators,Indiana Univ. Math. J. 25, 359-
365,1976.

2. Istratusco, V. L, Introduction to Linear Operator Theory, 1981,
Marcel Dekker, INC. New York and Basel.

3. Duggal, B. P. and Kubrusly, C. 5., Weyl;s Theorem for posinormal
operators, J. Korean Math. Soc.,42, No. 3,529-541,2005.

4. Lombarkia, F., Generalized Weyl;s Theorem for on elementary
operators, Bulletin of mathematical analysis and applications, 3,
123-131,2011.

5. Laursen, K.B. and Neumann, M.M., An Introduction to Local
Spectral Theory,2000, Mathematical Society Monographs New
Series, 20, Clarcndon Press, Oxford, London..

6. Harte, R.E., Fredholm, Weyl and Browder theory, Proc. Royal Irish
Acad. 85A, I 51-176, 1985.

'l . Harte, R.E., Invertibility and Singularity for bounded linear
operators, Dekker, New York, 1988.

8. Berkani, M., On a class of quasi-Fredhlim operators, Integral
Equations Operator Theory, 34, 244-249, 1999.

9. Berkani, M. and Koliha, J.J., Weyl type theorems for bounded lineor
operators, Acta Sci. Math. (Szeged) 69,359-37,2003.

10. Taylor, A. and Lay, D., Introduction to Functional Analysis, 2nd
ed., 1980, John Wiley & Sons, New York-Chichester,.

11. Drazin. M. P., Pseudoinverse in associative rings and semigrops,
Amer. Math. Monthly 65, 506-514, 1958.

115



Generalized Weyl's Theorem for Elementary Operators with Some Classes;i.on5[f:tiba, 
and Alta

12. Aien, P., Biondi, M. T. and Carpintero, C, On Drazin inveriability,
136, No. 8,2839-2848, 2008.

13. Aien, P. and Biondi, M. T., Weyl type Theorems for polaroid
operators, Extracta Mathematical,23,No. 2, 103-I I8, 2008.

14. Duggal, B. P., Polaroid operators and Generalized Browder, Weyl's

Theorems, Mathematical Procedings of the Royal Irish Academy,

108A, 149-163,2008.
15. Ahmed, B. A. and Al-Janaby, H. F., Hypercyclicity and Countable

Hypercyclicity for adjoint of 0 -operators, Baghdad Science

Journal, 7(1), 191 -199,2010.
16. Aiena, P., Classes of operators satisfuing a-Weyl's theorem, Studia

Math., 169, no. 105-122,2005.
17. Aiena, P., Aponte, E. and Balzatr, E., Weyl type Theorems for left

and right polaroid operators, Integer. Equat. Operat. Theor, 66, l-
20,2010.

18. Berkani, M., Castro, N. and Djordjevic, S. V., Single valued
extension property and generalized Weyl's theorem, Mathematica
Bohemica. 13 1, 29-38, 2006.

lg.Zguitti, H., A note on generctlized Weyl's theorem, J. Math. Anal.
Appl. 316, 373-381, 2006.

20. Aiena, P. and Duggal, B. P., Tensor products multiplications and
weyl's theorem, Rendiconti del mathematico Di Palermo, Serie II,
Tomo LIV., 387 -395, 2005.

21. Amouch, M. and Berkani, M. On the property (S*), Mediterr. J.

math. 5,371-378,2008.
22.Berkani, M. and Arroud, A., Generalized Weyl's theore'm and

hyponormal operators, J. Aust. Soc. 76,291-302,2004.
23. Kubrusly, C. S. and Duggal, B. P., A note on k-paranormal

operators, Operators and Matrices, 4, no. 3, 2L3-223,(2010.
24.Duggal, B. P. and Kubrusly, C. 5., Quasi-Similar k-paranormal

operators, Operators and Matrices, 5, no. 3,417-423,2011.

116



T二 _ _Al― manstrlyah J.Sci. Yol.24, No 3,2013

Monte Carlo Observations of Atomic Number Dependence
Of Saturatioh Thickness f,'or Multiple Back-Scattering

Photons tr'rom Thick Samples

A. N. Mohammadr, A. B. Kadhim2
' The University of Mustansiriyah, College of Science, department of physics.
' University of Baghdad, College of Science, department of Astronomy.

Received 17 I l2l20l2 - Accepted 29/412013

a,aXill
cl. ii:;lt 662keY eil- uK €ulC -o.r'-'iJl 'DJlli-yl 'alsltu d:l_,,ls cr:r ii-,;! c-,r:..1
Louc. :l-icl df^ii_t .J"SlJl o\j$1 ,rl-_!l: e:*_,ril_l ,r. :ll_, +sll_: f_.,1+i^lylJ ;_9a_jS.ll 6il^rJsj 'i'.'- .(-> j* J.-Ji- 5.718 ) 20 cm LJi.J crU:;^ll ct . ,#,.i C .6jli-Yl a+Lc. *L d;ill
(S.T.) ail- 3t;;t i^$ Jl c)-;.l,-,:.:J1 ,sl* -og,.rl.r; q."SrJt6JlLj-yl &l.sy.r+-Jt d.F"it Jl

:i^Jtllaflt, Ji-j
S.I.: (a+ bZ)/(1* cZ + dZ2)
eljj.ll y rul drLllJ i.;iil c++'dJ- Le+ lias irLll6;.:Jr .:r,.!t arr+: cJq tt+:yr ,gr .. gr .rr orrl_r

.6Jr.iiJl iJ*lt
ABSTRACT

Multiple scattering of 662 keV photons in the backward direction from elemental
scatterers, (6c, 13A1, 26Fe, 5ssn, 65Tb and s2Pb), is simulated by Monte carlo method
with a view to estimate its atomic number Z-dependence. The thickness of scatterers
was varied up to 20 cm (5.718 mean free paths). The relative contribution of
multiple scattering events in the backward direction is found to increase with the
sample (scatterers) thickness and to saturate around particular value called
saturation thickness (S.T.) that satisfies the fiued relation, that of type rational
functions, as:

.S. ?.: (a + bZ) /(L * cZ + dZ\.
The saturation thickness decreases with increasing atomic number of material

sample and these results show good agreement with the reported experimental
results.

l.Introduction:
The scattering technique has some attractive superiorities. First, we

can have more freedom in selecting the relative positions of a radiation
source and detectors and can arrange the source and detectors on the
same side of the examined sample, which is very important for a
superficial testing or for objects embedded underground [11. Second,
this technique has greater sensitivity in density variations for low
density materials [2] and for superficial measurement. Furthermore, this
technique can have larger relative contrast and is more efficient for thin
objects [31.

The interaction processes of gamma rays in various media result in
complete absorption, elastic scattering and inelastic scattering of
incident photons l4l. Compton backscattering is a most dominant
process in the intermediate energy range and in low Z-elements at near
backward angles. In the collision between photons and electrons while
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dealing with thick targets, some higher order processes occur due to a
large number of secondary radiations produced in the first encounter,

also known as multiply backscattered radiations. These multiply

backscaffered photons have a noticeable effect in the lower energy

region of Compton continuum because these radiations also reach the

deiector and get counted [51. Therefore, multiple backscattering in finite

volumes has been a major drawback in the extraction of information

from scattered photon flux because during the interaction of gamma

photons with material, these photons continue to decrease in energy as

ihe number of scatterings increases in the target. These low energy

gamma photons get registered in the spectrum along with the singly

icattered events. So, the energy spectrum of such photons is broad and

never completely separate from the singly scattered distribution. This

makes rather difficult to judge the exact contribution of multiply

scattered photons in the lower energy region near the backscattered

peak. For this reason, it acts as noise when one wants to measure the

differential Compton cross section. Radiation shielding calculations

take into account this process. It is, therefore, important to estimate

accurately the intensity and spectral distribution of multiply scattered

photons.
The present simulation were carried out with a view to estimate the

atomiCnumber Z-dependence of the multiple scattering in the

backscattering of 662 keY photons from 6C, 1341, 26Fe, 50Sr, osTb and

s2Pb scafferers.
2. Simulation procedure:

For a good siatistical distribution, 106 photons with 662 keV energy

have been followed. The scattering medium was considered as a

rectangular surface with semi-finite dimensions. The thickness of
scattering medium was changed from (0.1 5) cm. The system

simulated is schematically shown in Fig.l.

- Collirnato

Fig.-l: Schematic view of the simulated system.
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In this model, it was assumed that every photon is emitted from the
source with a 45" toward the target. The predicted history of photon in
our simulation is defined during the following steps:
o. For simplicity, it is assumed that the emitted photons from the

source undergo only one scattering. Also it ignored the small
attenuation by the air between the sample and the source-detector
system.

b. The position of the interaction within the sample is determined by
random sampling of the exponential distribution:

x - -! me - R,) .....(1)
p

Where, Rn is a uniform random number on the interval [0, 1], and
p is the linear attenuation coefficient of y-radiation (with the energy

Er) in the material.
XCOM program [6] has been used to calculate the mass attenuation

coefficients
(F* = p/ p), where, p is the bulk density.

c. According to the value of distance x and incident angle (Oin..), if the
location of interaction is outside the dimensions of the sample, the
history of photon will end. So the energy absorbed into the material
is considered zeto, counter concerned this process will increase
(Nou,), and the program starts from the beginning for another photon.

d. rf the location of an interaction is inside the material, counter
concerned this process will increase (Nin.), and the type of
interaction is sampled (i.e. forward- or back- scattering) using
Kahn's method I7l (a non-uniform rejection method). The final
result of this step is the scattered photon energy.

e. In the compton scattering process, by which an incoming photon is
deflected by an angle 0 with respect to its origin direction after
transferringapart of its energy to an electron, the energy of scattered
photon Ei is given by:[a]

cos 0,,og. = L * (;- i)*"r' .....(2)

where, moc2:51 I keV is the rest mass of the electron, and
E, is the energy of the incident photon (the electron is assumed

initially at rest).
In order to use this relation, our virtual set up allows a clear

determination of this single
scattered process. So, both the radiation source and the detector are

strongly collimated.

f. According to the scattering angle, if the type of scattering is in the
forward direction, a counter concerned this process will increase
(Nr,".), and the history of photon will end.
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g. Whereas, if the type is backscattering, a counter concerned this

process will increase (N6,".), and the new scattered photon trajectory

is determined.
h. The path length of this trajectory determines whether the scattered

photon is still within the dimension of sample or escapes from it
toward the detector.

i. The escaped scaffered photon trajectories lying within a solid angle,

covered by the detector collimator, are to be counted (N6.". 
"oun66).

The graph of the number of scattered events has been determined for
scaffered photons in the backward direction (Nbr..-"ount.6) and theoretical

saturation thickness has been obtained using these results.

A program has been written for this purpose in FORTRAN-95

language.

3. Results and Discussion
In Compton scaffering experiments involving thin targets, the

generation of multiply backscatt-ered photons is less as compared to

singly backscattered events, and so such photons are not heavily
registered in the observed pulse-height distribution. The procedure of
present simulation is in agreement with above experimental result as

showninFie.2.ontheotherhand,withincreaseint@

fig.-Z: Comparison between the number of single and multiple backscattering

events for a various thicknesses of the sample (in cm unit).

the flux of multiply backscattered photons gets enhanced and more

backscattered photons are detected. So, along with the singly
backscattered events, these multiply backscattered events also get

registered. The numbers of multiply backscattered photons also depend
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upon the atomic number of the target used in the experiment. So, in
present work, calculations of the backscattered photons are carried out
both as a function of thickness and atomic number of the target.

The plots of observed number of multiply backscauered events,
having same energy as singly scattered ones, for different atomic
numbers as a function of target thickness, shown in Fig.3. The solid
curyes provide best-fitted curyes to the present theoretical data (filled
geometrical markers).

The registered numbers of the multiply scattered photons as a function
of thickness are s,hown in Fig.3 for 6C, 1341, 26Fe, ,oSn, 65Tb and s2pb
samples. The solid curves provide best-fitted curyes to the present
calculated data (filled geometrical markers). It can be seen that multiple
scaffering in the backward direction increases with the sample thicknlss
and saturates after a particular value depending upon the material, called
the saturation thickness (depth).
The saturation of multiply backscattered photons is due to the fact that
as the thickness of target increases, the probability of the number of
scaffered events also increases, but on the other hand enhanced self-
absorption results in decrease of the number of photons coming out of
the target. Thus, a stage is reached when the ihickness of thi target
becomes sufficient to compensate the above increase and decrease of
the number of photons and, hence, the number of multiply backscattered
photons coming out of the target saturates. Therefore, we can say that
the smallest value of target thickness beyond which the number of
multiply backscattered events, having 

"r..gy the same as in singly
scattered compton distribution, emerging fro- the target remains
constant (within one unit of statistical uncertainty) i, known as
saturation thickness.

つ
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Fig.-3.a&b:Variation ofnuttbers Ofmultiply scattered events for 662 keV gamma

photons for different target thiCknesses and at a scattering angle of 140°
for various

elements.

新驚軍憾弾撫1絲鮮撤ible provides the mean diStance a

留 量 器 訊f:障訂翻 :h奪
“"Ltt bOWnas ie mean

λ=1/1t… ..… …。(3)

Table-1: Simulated and reported experimental values of saturation thickness for

various materials

覇面面高耐ickness(S.T.)
present work Exp`

(C面 )
elemente Z I m.f.p.* M.C.(Cm) M.C.(m.■ p.) EQ.3(cm)

C 6 5.718 12.5 2.186 12.2772 12

Al 4.963 7 1.410 7.39631 7.2

Fc 26 1.728 2.025 3.27344 3.2

Sn 50 1.815 0.9 0.496 0.9482 0.833

Tb
‘
υ 1.392 0.5 0.359 0.4896 0.57

Pb 82 0.800 0.25 0.313 0.24964 0.26
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As shown in Fig.4,the saturation thickness decreases with increasing

鋼認肌鰍∫神
al鶏
鮮霧継蹴瑶昔鮮iW蹴

reportOd by G.Singh and et al.[8].The SOlid curve is the best― nt curve
thЮugh the simulated data(h0110W triangle)of Saturation thickness in

various elements,and indicates that saturation thickness(depth)varies

with atOrnic number as it satisfles the fltted relation of ratiOnal functiOn

type:

s.r.=(α tt bZ)/(1+σ +αZ2).¨ ..・ 。̈(4)
where: α =1.2397506′  b =一 o.73402695 , ε=― o.57623571,
α=0.10283287
with standard error O.0322 1134 and correlation cOefflcient O。 99954377
The saturation thickness that cOuld be used in the radiation shielding

calculation can easily be obtained from Eq.(4)。

Fig.-4: A log-log scale of the saturation thickness vs. atomic number Z of material
sample.

The deviation of some of the simulated points from the experimental
values may be caused by non-inclusion of multiply scattered
contribution from the moving electrons and polarizati-on effects of
scattered photons, which are not taken into account in the present
simulation.
4. Conclusions:

our simulated results, for 0.662 Mev incident gamma photons,
confirm that, for thick targets, there is significant contribution of
multiply backscattered radiation emerging from the target, having
energy equal to that of a singly scattered Compton process. The counted
events of multiply backscattering increase with increase in target
thickness and saturates beyond a particul-ar value, called the saturation
thickness. It has also been concluded that the saturation thickness
decreases for increase in the atomic number of the target. The simulated
and experimental data show similar behavior.
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Here, it is also important to note that attempts on this objective have

been very rare. So our present findings will serve very good reference

for further comparison with experimental data of these processes. The

work on multiple scattering is in progress under different geometrical

conditions for better understanding of the multiple scattering processes.

It is further planned to simulate the future multiple scattering

experiments with more commonly used EGS4 (electron gamma ray

showers) [1] and Geant4 codes [91.
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ABSTRACT
Internet security is a branch of computer security specifically related to the lnternet.
Its objective is to establish rules and measures to use against attacks over the
Internet. The Internet represents an insecure channel for exchanging information
leading to a high risk of intrusion or fraud, such as hackers. Different methods have
been used to protect the transfer of data, including encryption.
The main goal of this research is to establish the authenticity of website by Secure
Socket Layer (ssl) in wireless network. Here, we apply sSL to establish
encryption and identity assurance. It creates an encrypted link between a web server
and a web browser. The link ensures that all data passed between the web server
and browser remains private and secure.

INTRODUCTION
As the World Wide Web (WWW) grows in popularity, more and more
organizations and individuals see the Web as an efficient, inexpensive
means of distributing information, products and services. The internet
does not provide any built - in security. with all of the benefits the
internet may provide, the security of the data is a key issue to be
addressed. If companies want to allow people or business to place
orders online, companies have to worry about electronic fraud,
especially if they intend to transfer critical information through the
internet such as, financial transactions, credit card information and
corporate secrets [5].
Secure websites have become an integral part of our day-to-day life.
People conduct both their personal and job-related business using these
sites. Due to the sensitive nature of these sites, security is a top priority.
They all deploy protocols such as SSL and many of them hire security
experts to conduct vulnerability assessments [4].
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Literature Review
Researchers turned to sfudy ways to secure websites over networks,

here will give a brief description of some of them as following:
In [3] Sameer Verma, claimed wireless networks are not secure at the

physical layer, because unauthorized users do not need access to an
-Bthernet 

jack. He proposed an approach to a secure service which is
based on an open source solution called NoCatAuth. This solution

allows us to implement a Captive Portal with traffic-shaping

capabilities on our wireless nefwork.
In [a] Laura Falk examined the prevalence of user-visible security

design flaws by looking at sites from 214 U.S. financial institutions,

and found thatT60/o of the sites in our survey suffered from at least one

design flaw. This indicates that these flaws are not widely understood,

even by experts who are responsible for web security.

In [7] Schechter et al. shows that most users are unlikely to correctly

interpret SSL security context presented by a browser as part of a

decision whether to authenticate to a website.

In [8] Cranor et al. shows that it can be a significant challenge to

design interfaces that present P3P website privacy policies to users in a

straightforward manner.

Objective of research

In this paper we focused on the following aspects: study the current

status of internet security, and study the current status of using SSL in

solving website security problems specially for web browser and

server, after that we installed Windows seryer 2003, IIS 6.0 on one

laptop and consider it as a server, and used Router for making Wireless

network with another laptop, after that we designed new Website using

HTML, this website can be used for library, company, bank,...etc.

Then we hosted this website at remote server, this server stores the data

and information important to protect from piracy. In the same time we

activated the SSL protocol for establishing an encrypted link between

the web seryer and the browser.

Website Security
The web, indispensable in modern commerce, entertainment, and

social interaction, is a complex delivery platform for sophisticated

distributed applications with multifaceted security requirements. Web

security is a set of procedures, practices, and technologies for assuring

the reliable, predictable operation of web servers, web browsers, other

programs thit communicate with web servers, and the surrounding

Internet infrastructure [1].
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_ with the popularity of Internet technology and development, the

_ 
applications of website are becoming more and more; the attacks of
websites and applications are also more and more [1l].Today's web
security problem has primary three facets Il]:
1. Securing the web server and the data that is on it
2. Securing information that travels between the web server and the
user
3. Securing the end user's computer and other devices that people use to
access the Internet
Windows Server 2003
Windows Server 2003 network administration has two major purposes.
The first is to ensure that network resources such as files, folders, and
printers are available to users whenever they need access. The second
goal is to secure the network so that available resources are only
accessible to users who have been granted the proper permissions [11].

Internet Information Server 6.0
Internet Information services (IIS) is a web server application and set
of feature extension modules created by Microsoft for use with
Microsoft Windows. IIS 6.0 supports HTTp, HTTPS, FTp, FTPS,
SMTP and NNTP. IIS 6.0 provides a redesigned world wide web
Publishing Service (www service) architecture that can help you
achieve better performance, reliability, scalability and security for your
Web sites [0].
Secure Sockets Layer (SSL)
sSL is designed to establish encryption and identity assurance. It
creates an encrypted link between a web server and a web browser. The
link ensures that all data passed between the web server and browser
remain private and secure [1].
SSL is in fact not a single protocol but rather a set of protocols that can
be further divided in two layers [6]:
l. The protocol to ensure data security and integrity: this layer is
composed of the SSL Record Protocol,
2.The protocols that are designed to establish an SSL connection: three
protocols are used in this layer: the SSL Handshake protocol, the sSL
Change Cipher Protocol and the SSL Alert protocol.
The SSL protocol stack is illustrated in Figure l.

一

一
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SSL handshake
protocol

SSL cipher
change protocol

SSL alert
protocol

Application Protocol
{eg. HTTP)

SSL Record Protoco:

Figure-l: The SSL protocol stack.

The SSL record protocol is responsible for data encryption and

integrity. It is also used to encapsulate data sent by other SSL protocols,

and therefore, it is also involved in the tasks associated with the SSL

check dataf2l.
Experimental Design
Following Figure 2 represent the System block diagram. It is shown

that system architecture which main steps are: design a new website

using HTML, then to host this website at remote server, this server

stores the data and information important to protect from piracy. In the

same time we activated the SSL protocol for establishing an encrypted

link between the web server and the browser.

Design a u ebsitc
(In this paper we designed a .

Bank nebsite)

I
V

DNS

.t
I

I

I
Authentication of

\\'ebsite by Ils 6.0.

1l:l
il't

Web certificates by 
)

SSL

;l
I

:l,;l

Hosting the website
on Server

I
I,l

Broadcasting thc
website through wireless ,

:;,. ... ....... i.t}':I "-.

Figure-2: System Block Diagram
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All these steps are in windows Server 2003 Environment. In this paper,
we can require users to provide a valid bank user account name and
password before they access any information on server. This
identification process is called authentication. Secure Socket Layer
(SSL) protocol has been used to ensure secure transactions between
web servers and browsers. The protocol uses a third party, a Certificate
Authority (cA), to identify one end or both end of the transactions. The
process of Authentication can be implemented by the following
handshake steps which have been explained in Algorithm l, Figure 3
shows how the SSL Certificate creates a secure connection.

一

一

　

¨

一　

．

・

|■■■■■|ヽ |

■三|12

WEB BROWSER WEB SERVER

Figure-3: SSL secure connection between web browser and web server

Algorithml: SSL Certificate creating a secure connection
Step 1: Browser connects to a web seryer (website) secured with SSL
(https). Browser requests that the server identify itself.
step 2: server sends a copy of its SSL certificate, including the
server's public key.
Step 3: Browser checks the certificate root against a list of trusted CAs
and that the certificate is unexpired, unrevoked, and that its common
name is valid for the website that it is connecting to. If the browser
trusts the certificate, it creates, encrypts, and sends back a symmetric
session key using the server's public key.
Step 4: Server decrypts the symmetric session key using its private key
and sends back an acknowledgement encrypted with the session key to
start the encrypted session.
step 5: Server and Browser now encrypt all transmitted data with the
session key.
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In order to protect the information exchanged on the Internet the SSL
protocol uses a hybrid encryption. It deals with a threesome of
algorithms, a symmetric, an asymmetric and a hash, obtaining a perfect
balance between security and calculation speed. Every session of the
SSL protocol starts with the "handshake" phase, that is an exchange of
messages using public key cryptography, with the goal of creating a
secure and protected communication channel, peer-to-peer, between
two terminals, a client and a seryer (authentication phase). The next
phase consists in the creation, through client and server collaboration,
of a session key used to increase the speed of the exchanged data,
maintaining their confidentiality and integrity.

Algorithm 2: SSL handshaking

Step 1: The client sends a 'hello' to the seryer as a request for a secure
connection
Step 2: The server sends a'hello'to the client.
step 3: The server sends its authentication certificate and public key
Step 4: The server sends a server key_exchange
Step 5: The server sends a certificate request
Step 6: The server indicates that the server hello is complete.
Step 7: upon verification of the seryer certificate, the client sends its
certificate
Step 8: The client sends a client_key_exchange with a randomly
generated key derived from the server key
Step 9: The client sends a certificate verifu message
Step 10: The client sends a change_cipher_spec
Step 1l: The client indicates that it has finished
Step 12: The server decodes the client key with its own private key
Step 13: The server sends a change_cipher_spec
Step 14: The server indicates that it has finished
Step l5: The client and server exchange encrypted data

RESULTS AND DISCUSSION
In this paper we focused on establishing a secure website over a
wireless network through using SSL protocol, the main steps were to
install Windows server 2003 and IIS 6.0 on one laptop and consider it
as a seryer, and used Router for making Wireless network with another
laptop, after that we designed new website using HTML, this website
can be used for library, company, bank,...etc, but the one which been
used in this paper was a bank website. Then we hosted this website at
remote server, this server stores the data and information important to
protect from piracy.
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secure websites have become an integral part of our day-to-day life.
People conduct both their personal and job-related business using these
sites. By default, web browsing is being performed by use of the HTTP
protocol, i.e. a connection between the client computers (using a web
browser) to the web server. HTTP relies on TCP and uses port 80 on
the listening server.
The main security issue with HTTP is the fact that all the traffic
between the client and the server is done as clear text, meaning that
anyone could potentially "listen" to your talk and grab frames and
valuable information from the net.
Therefore, in the designed system of this paper we activated the SSL
protocol for establishing an encrypted link between the web server and
the browser.
SSL certificates keep online interactions private even though they travel
across the public Internet, and they help customers gain the confidence
to transact with your web site. Doing business online without ssl- is
like leaving customer credit card numbers on the counter or offering a
dressing room without a door.
An SSL certificate is a bit of code on your web server that provides
security for online communications. When a web browser contacts your
secured web site, the SSL certificate enables an encrypted connection.
It's kind of like sealing a letter in an envelope before sending it through
the mail.
SSL certificates also inspire trust because each SSL certificate contains
identification information. When you request an SSL certificate, a third
party verifies your organization's information and issues a unique
certificate to you with that information. This is known as the
authentication process. When an Internet user visits a secure web site,
an SSL certificate provides identification information about the web
server and establishes an encrypted connection. This process happens in
a fraction of a second.
In this paper, HTML has been used to design new website. This website
use to simulate a bank site and apply the authentication process for
every web page in this bank site. we chose bank websites because of
their high security requirements. our website consists from five pages
theses pages are: Main pege, About us, online services, Investments,
and contact us, Figure 4 shows the main page of the designed website.
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Figure-4: Main page of the designed website

After completing the required setting and installations, in order to test

whether the new setting connect or not, we open a browser and type

website name in the address bar for example: http://www.worood-
alhassany.com (see Figure 5).
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Figure-5: Secured website by SSL.
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Its noticeable that there is the letter's'atter'http'which

website is secured now.

CONCLUSIONS

Vol.24,No3,2013

The main conclusions from designing and implementation of the
proposed system are:
l. when a person wants to view or interact with an HTTPS site (a
secure site that uses the SSL protocol) the Web browser requests that
the web seryer identiff itself. The server provides a copy of its SSL
certificate, and the browser decides if it trusts the certificate and the site
before agreeing to exchange encrypted data.
2. SSL enables a secure connection between two entities and guarantees
that the data exchanged is non readable or interpretable by unauthorized,
third parties.
3. The proposed architecture can deal with people who have no skill in
computer sciences.
4. our work also shows that the current set of web security analysis and
design techniques still leave significant security gaps.

The weak links in the SSL scheme are that there's no overarching
system or authority to rate, rank, or approve certificate authorities, and
there are no standards for how certificates are issued. It's up to the
browser vendor to decide whether to trust a specific certificate
authority, and those vendors haven't been careful enough with those
decisions.
There is actually more than one way that authentication can be
supported within the SSL framework as it stands.
Any strong authentication can simply be used after the one-sided seryer
authentication and encryption session has been established. At this
point, the server can request any authentication information from the
client, and the authentication can happen within the encrypted session.
Each website can choose the authentication method it desires, as long
tts browser and client support can be established somehow.
Alternatively, the strong authentication method desired could be used to
"unlock" a private key with a digital certificate on the client side that
can be used to provide the client authentication requested by the SSL
server.
Either way, the current infrastructure can, in fact, support multiple
authentication methods that will help us mitigate the dependence on
user passwords.
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ABSTRACT
Steganography is the art and science of hiding infollllation such that its presence

cannot be detected. It a110ws the pcOple to cOmmunicate secretly by embedding

messages in the texts,images,audio,video flles or other digital carrierso This paper

intrOduces an algorithm of steganography in ilnage that use tcxt flle as a secret

message embedded randomly thrOugh the ilnage cover. A proposed algOrithnl is

executcd by embedding bits frOm a sccret rnessage in bluc color byte of thc pixel.

To decrease the distortion that rcsults due to embedding prOcess,highcr bits Of the

same byte is changed tO cOmpensate the difference be●Ⅳeen modifled and original
value of the c010r. Thc bits Of message are distributcd randoFnly Over thc covcr

image by using Linear cOngruential Generator(LCG).Two metrics(Ⅳ ISE&
PSNR)are applied tO measurc the amount of the distortion that duc tO the hiding

and to test the quality of the lrnages.

1. Introduction:
The idea of communicating secretly is as old as communication itself.

While information hiding techniques have received a tremendous
attention recently, its application goes back to Greek times. According
to Greek historian Herodotus, the famous Greek tyrant Histiaeus, while
in prison, used unusual method to send message to his son-in-law. He
shaved the head
of a slave to tattoo a message on his scalp. Histiaeus then waited until
the hair grew back on slave's head prior to sending him off to his son-
in-law.
Information hiding is an emerging research area which encompasses
applications such as copyright protection for digital media,
watermarking, fi ngerprinting, steganography, and data embedding t I ].

Applications of information hiding are quite diverse. In watermarking
applications, the message contains information such as o*n.i
identification and a digital time stamp. Such applications are commonly
referred to as data hiding or data embedding. other applications of
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information hiding to television broadcasting. Another, more classical

application of infoimation hiding is steganography. Here not only is the

-.rrug" secret, but its very presence within the host data set should be

undete-ctable. This brief discussion suggests that information hiding

borrows from a variety of areas, including signal processing'

cornmunications, and cryptography [2].
There are many information hiding methods. Some of these are

substitution methods, transform methods, and other miscellaneous

methods. Substitution methods are based on the modification of least

significant bits of the cover image using the secret data and some key

based random permutations. Transform methods are based on

modification or rearrangement of transforming domain (discrete cosine,

Fourier, wavelet) coefficients with secret data and some set of rules

about the coefficients. Other miscellaneous methods use techniques

such as fractals, matrix decomposition and predictive quantitation.

Some well-known steganology methodologies are the Least Significant

Bit (LSB) Hiding, Regional Hiding with Segmentation (RHS) and

SCAN Hiding [3]. The first one is the core of our proposed algorithm'

This paper is organized as follows.

2. Basic Model of Steganography System:
The basic model of steganography is consisting of three main objects

carrier, data embedded (message), and stego key. Figure 1 illustrates the

basic model of steganography. The first object which is the carrier is

also known as the cover object. The Message can be defined as the data

that the sender intends to remain confidential. It can be as plain text,

cipher text, other image or anything that can be embedded in a bit

stieam such as copyright mark or serial number. The third objects that

consist of the steganography are the password, and it's also known as

stego-key, which is

Key Transnission
or Recording

_Seg。 .‐………
':egq

黒轟bedded

Signal Sigmal

Fig. 1 Model of Steganography System

ensured that the only the official receiver which knows

corresponding decoding key will be able extract the message from
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cover-object. The cover-object with the secretly embedded message is
then called the stego-object. The cover object and the corresponding key
are required in order to recover a message from the stego-object.
Sometimes the original image also required in order to extract the
message ll,4l.
3. Techniques of Image Data Hiding:

coding secret messages in digital images is by far the most widely
used of all methods in the digital world of today. This is because it can
take advantage of the limited power of the Human visual System
(HVS). Almost any plain text, cipher text, image and any other media
that can be encoded into a bit stream can be hidden in a digital image
12).

To a computer, an image is an array of numbers that represent light
intensities at various points, or pixels. These pixels make up tt. ima[es
raster data. when dealing with digital images for use with
Steganography, 8-bit and 24-bit per pixel image files are typical. g-bit
images ate a great format to use because of their relatively small size.
The drawback is that only 256 possible colors can be used which can be
a potential problem during encoding. Usually a gray scale color palette
is used when dealing with S-bit images such as (.GIF) because its
gradual change in color will be harder to detect after the image has been
encoded with the secret message. 24-bit images offer much more
flexibility when used for Steganography. The large numbers of colors
(over 16 million) that can be used go well beyond the HVS, which
makes it very hard to detect once a secret message, has been encoded.
The other benefit is that a much larger amount of hidden data can be
encoded into 24-bit digital image as opposed to an g-bit digital image.
Information can be hidden many different ways in images. The most
common approaches to information hiding in images are [5,6]:o LSB insertion

o Masking and filtering techniques
o Transformations

Each of these can be applied to various images, with varying degrees of
success.

Least Significant Bit Insertion:
one of the most corlmon techniques used in steganography today is

called least significant bit (LSB) insertion. This method is exactly what
it sounds like; the least significant bits of the cover image are altered so
that they form the embedded information. The following example
shows how the letter A can be hidden in the first eight bytes of thiee
pixels in a24-bit image[7].

(00100111 11lolo01 1lo01000)Pixels:
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(001001 I 1 1 1001000 I 1 101001)
(l 1001000 0010011 I I I 101001)

A: (01000001)
Result: (001001lq 1l101001 I1001000)

(001001 10 I 1001000 1 1 l0l00q)
(1 1001000 001001 I 1 1 I 101001)

The three underlined bits are the only three bits that were actually

altered. LSB insertion requires on average that only half the bits in an

image be changed. Since the 8-bit letter A only requires eight bytes to

hide it in, the ninth byte of the three pixels can be used to begin hiding

the next character of the hidden message [8,9].
4. Proposed Algorithm:

This paper introduces an algorithm of information hiding in image as

a cover for the hidden data. To decrease the distortion that results due to

hiding in the LSB of every color of the image, the proposed algorithm

suggest embedding three bits from the secret message in the three LSB

of blue color byte who has the lower contribution in the value of pixel's

color and human visual system is not sensitive enough to detect and

release the changes in it. Figure 2 show the block diagram of the

embedding process while Figure 3 show the block diagram of the

extraction process and the following steps illustrate both processes:

Let mi. is a bit from the message that will be embedded in the cover,

i: the index of the bits, where i:i+1, i:0,.....,11 .

& b: is a bit from a blue color of the pixel of image cover,

Embedding Process:
Input: the image as a cover media, secret text file as a message & stego

k"y.
Output: stego image.
Process:
Step 1: Split the image colors into its components parts (RGB) and set

blue color in an arcay.

Step 2: Select randomly a pixel from the array of blue color using

(LCG).
Step 3: Embed 3 bits from the secret message in 3 LSB of blue color

byte and change a higher bits of the same byte as follows:
IF( ml: bi ) - nothing is doing for each i:0,1,2
IF( m1:0 & b1:l) + bi:O for each i:0,1,2 &

if ( bi:0) - bi:1 ,i:3
elseif(bi*r:O)- { bi*t:l &bi:0 } ,i:3

elseif(bi*z:O)- { bt*z:l &bi,bi*t:0 } ,i:3
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else if ( bn:O ) - { b,:l , \:7 & b; :0 for each b; ,
i:3,....,6 )

else b;: 0 for each b1 , i:3,....,6
ELSE IF ( m;:l & b1:0) + br:l for each i:0,1,2 &

if ( bi:l) + bi:O ,i:3
else if( bi*r:l) - { bi*r:O & b;:1 }, i:3

else if( bt*z:l) - { bi*z: 0 & bi, bi*l:l }, i:3

else if ( b" :1) -{ bn :0, fl:7 & b; :l for each b; ,
i:3r...,6 )

else b;:1 for each bi , i:3,....,6
Step 4: While not EOF secret text file, Repeat steps (2) &. (3).
Step 5: Save the image with its new values.
Step 6: End process.

Fig. -2:The block diagram of Embedding process

Extraction Process:
Input:, stego image & stego key.
Output: secret text message.
Process:

Split the image & Set blue color in an array

Generate random pixel using (LCG)

Embed 3 bits in 3 LSB of blue color bye using
proposed aleorithm

EOF text secret
message?
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Step 1: Split the image colors into its components parts (RGB) and set

blue color in an affay.
Step 2: Select randomly a pixel from the array of blue color using

(LCG) and the same key.
Step 3: Extract the 3 LSB from blue color byte using the inverse of
embedding algorithm & put it in message anay-

Step 4: While not equal size of secret message, Repeat steps (2) &. (3).

Step 5: Save the secret message in text file.
Step 6: End process.

Fig. -3:The block diagram of Extraction Process

To apply the proposed algorithm, let take the following pixel of the

image cover with its RGB colors as example:
(10111000, 10111000, 10111000) has avalue (12105912)

If we embed 3 bits of value one in the 3 LSB of blue color byte as

follows:

Split the image & Set blue color in an alray

Generate random pixel using (LCG)

Extract 3 LSB from blue color byte using inverse

ofproposed algorithm

Put the extracted bits in the message array

ot equal size ofthe

Save the message in text file
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(l0l I1000, 10111000, l0l I1111) his value will be (12105919) and the
difference between the new and old value of the pixel is 7 which gives
less error in the values of the pixels that lead to lower distortion in the
pixels' color of image if it compared with embedding I bits in LSB of
every three color bytes. So, in general the difference between the new
and old value of the pixel will be +7.

Therefore, to obtain a nearest value to the original pixel's value, it
must be reduce the ratio of error and compensate the difference between
them through changing the values of other (higher) bits. When returning
to first case of the example:

(10111000, 10111000, 10111000) the value of its blue color byte is
(184). When hiding 3 bits with value 1's, the pixel will become:

(10111000, 10111000, l01llr11) which its value of the blue color
byte is (l9l), so the difference will equal to 7. But when changing the
value of a higher bit, the pixel will be: (10111000, 10111000,
10119111)
That implies to the value of new blue color will become (183) and the
difference is I between the previous value and the new one which is the
nearest to the original value of blue color byte. So, if the original binary
value of the last changed bit equals to 0, another higher bit will be tested
and changed, and etc.... Therefore, after embedding in 3 LSB of the
byte, anyone of the higher bits from 4th to 8ft will check to change
according to above algorithm for a purpose of reducing the error of
embedding.
we can get much lower distortion when there is a matching in the
values of the bits of a hidden data with some or all 3 LSB bits of the
pixel such as the following example: (l00l0l10, l00l0l l0,
100101 l0)

When embed three bits of the value I in the 3 least significant bits of
blue color byte. The pixel will become: (10010110, 10010110,
10010111)

It can be noticed; only one bit in the pixel is changed leaving the rest
two bits with their same values. The change in the pixel's value is equal
to I which implies to the difference in the colors of the pixel is one.

The security of proposed algorithm is increased when using a variable
length of a password as stego key which is a private key that associated
between the sender and receiver & it represents the seed for our (LCG)
generator (that illustrated in the next section). So, the numbers that
generated by this generator determines the specific pixel in blue color
array of the image which where the secret massage bits will be hidden
in.
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Linear Congruential Generator:
To distribute the secret message through the cover image randomly,

we select the linear congruential generator (LCG) as a random number

generator who's the most common algorithms for generating

pseudorandom numbers are based on it. The elements of the sequence

are given by [0]:
X,*t=(rX,*c)modm i>0

where:
m, the modulus; m > 0.

a, the multiplier; 0 < a < m.

c, the increment; 0 < c < m.

X6, the starting value; 0 < X6 < m.

For example, the parameters a:6, m:13 and X6 :1 produce the

sequence:
1, 6, lo, 8,9,2, 12,',|,3, 5, 4, 1 l, 1,.....

Notice that the first 12 elements of the sequence are distinct and appear

to have been drawn at random from the set U,2,....,12\. However since

X.:Xo and the maximum possible period is m-1, this will be a full
period generator.

5. Experimental Results:
In this paper, the proposed algorithm used four images of type BMP

format and (5 L2x5l2) pixels as covers as they illustrate in the Figures

(4.a), (5.a), (6.a) &. (7.a) to a hidden message of TXT file. The quality

of stego images in the Figures (4.b), (5.b), (6.b) & (7.b) are measured by

the Mean Squared Error (MSE) and the peak signal-to-noise ratio

(PSNR). They are the most popular criterion to measure the distortion

between the cover image and stego-image, assuming that the orginal

image /(i j) that contains M by N pixels and the stego image / (i i) .

First, the Mean Squared Error (MSE) is computed between the cover

image and stego-image as equation(l) [11,12]:

MSE =*iif fi, i -t*(;,i)l' .....(1)
lu{ lA;* ""

And equation (2) defines the Peak Signal-to-Noise Ratio (PSNR) metric

as follows:

榔 の ヨ創%Ю鼎

2…
<の ,whκ L tthebitドr pixel

This section presents an analysis and a comparison between the results

obtained by the metrics of distortion (MSE & PSNR) applied to the

stego images in previous mentioned Figures when embedding 1 bit from
secret message in LSB of every color of the pixel as in the Table.l.
While Table.2 shows the results of embedding 3 bits of the secret

message in the 3 LSB of the blue color byte only with changing higher
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bits in it. when compare the value of MSE of the images in the two
tables below; we can see the value of it in Table.2 for the two images is
much lower than their values in the Table.l which means the proposed
algorithm gives lower distortion in the second case. Also, the values of
PSNR in Table.2 is greater than from in Table.l that implies the quality
of stego images in the second case is better than from the stego images
obtained by embedding in every color. So, we can conclude the
proposed algorithm that represented by Table.2 gives better results in
MSE & PSNR if it is compared with results in table.land that is clear
from column Figures 8 & 9. Therefore, Table.2 indicates better quality
of stego images that are nearest to the values of the original images
because its results show lower distortion obtained by lower values of
MSE and higher values of PSNR which is in inverse proportion
relationship with MSE.

Table-l:Results of

(a) (b)
Fig.- 4: (a) Cover Image (Nature), (b) Stego Image (Nature)

Fig. -5: (a) Cover Image (Cat), (b) Stego Image (Cat)

1 when hidins in e color of the pixe
Cover Image Size of message file in bytes MSE PSNR

Nature 93213 0.391 52.21

Cat 85233 0.264 53.91

Tree 82567 0.215 54.84
Airplane 79983 0.198 55.19
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Fig.-7: (a) Cover Image (Airplane), (b) Stego lmage (Airplane)

Table.-2:Results of Of m

Cover Image Size of message file in bfies MSE PSNR
Nature 93213 0.064 60.00

Cat 85233 0.047 61.40

Trec 82567 0.041 62.03

Airplane 79983 0.032 63.11

0.45

0.4

0.35

0.3

Ш O.25

=  0.2
0.15

0.1

0.05

0

Cases of hiding (l:when embedding ln LSB of every
cotor,2:Proposed method)

Fig. -8: The values of MSE for the cases of hiding
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E Nature

! Cat

tr Tree

tr

Cases of hiding (1:when embedding in LSB of every
color,2:Proposed method)

Fig.-9: The values of PSNR for the cases of hiding
6. Conclusions:

This paper presents an algorithm of image steganography by hiding
a text message in blue color of the pixel that has the lower contribution
in the value of pixel's color. In stead of hiding the data in every color
(RGB) of the pixel, the proposed algorithm embeds three bits from the
secret message in 3 LSB of blue color of the cover image. Also, it
suggests replacing or changing the value of higher bits of the same color
byte to reduce the distortion resulted due to hiding process. Two metrics
(MSE & PSNR) were applied to the obtained stego images for
measuring the quality of them. The algorithm presents better
performance by lower values in MSE & higher values in psNR
specially when changing the higher bits of blue color byte which shows
a big difference with the results of (MSE & psNR) when hiding in
every color of the pixel.

Generally, the proposed algorithm can be improve the capacity of
secret message because the cover can hold three times of the secret
message size if it is compared with traditional methods those hide in
one bit of the pixel. In addition to the above, by means of this algorithm,
we can get a very little of distortion and remains a good quality of stego
images.
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ABSTRACT
Blood group antigens are iinportant molecules and their phenotype cxprcssions arc

associated with various typcs ofdiseases,as weH as autoimmunc discases.

Onc hundred human female blood samples were collccted,om patients having

Graves'discasc,in addition to cqual samples ofage rnatched healthy controls.

The frcquency ofblood groups ABO,NINS and Lutheran were calculated.The results

showed thc fo1lowing:
‐ There is no signiflcant frequency changes in A,B and AB blood groups in patients

and healthy controls, however, blood group O frequcncy was 430/O in patients and

23%in controls(P<0.01)・
― On the other hand, however, NINS blood group, the phenotype 4ヽtNtt gave the

lowest signiflcant frequency distribution, it reached 39% in patients and 580/O in

controls(P<0.05).
― Lutheran blood group Lu(ダ b+)ShOWed 26%distHbution in patients and 4%in

controls(P<0.01).

The result of the study indicated that there were associations beh〃 een certain blood

groups lnolccule and Graves'discasc.
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+ + + 十 十 A-A +

6 + + + 十 十 A-A +

7 + + + + + A-A +

+ + + + + A-A +

9 + + + + + A.A 十

10 + + + + + A.A 十

+ + 十 + + A.A +

12 + 十 + + + A-A + +

+ + + 十 + A.A +

14 + + + + + A-A +
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十 十 + + + 十 A‐ +

+ + + 十 十 A-A 十
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2 + + 十 + 十 A-A +
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29 十 + + + + A-A +

30 十 + + + + A-A +
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32 + 十 十 + 十 A-A 十

十 十 + A.A +

34 十 + + + + A-A +

+ + + + + A.A +

36 + + + 十 + A-A 十

37 + + + 十 + A-A 十

+ + 十 + + + A-A +

+ + + + + A.A 十

40 + + + 十 十 A.A 十
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ABSTRACT
The airn of this study is to diagnosis some adhesivc algae species on different

submergcd surfaces like roofs hull boats,somc aquatic plants(Reed),00ncrete,

building blocks and mud .The results showed the presence of many species of

adhesive algae which belonging to different algae divisions , Such as green algac,

bluc― green algac and Diatoms(pennals and ccntrales).A total of 67 adhesive

species belonging to 32 gencra of algae were prevailed hcre.Thc numbers of adhesive

algac were 34 species to 21 genera on roofs hull boats, 33 species to 18 genera on

reeds,9 species to 8 genera on concrcte and 16 spccies to ll genera on building

blocks. The adhesive algae rcached to 18 species to 13 gencra in mud due to the

increasing concentration of calcium 1803.6 mg/1 and the presence of dissolved

elements such as ammonia 22.4 mg/1,nitrate 16.8 mg/1,in addition to sodium 768

m3/1 and potassium 30 mg/1.Four adhes市 e algae species recorded for the irst time in

the lraqi aquatic cnvironment , rcpresentcd by Bα θ″′οs″乃ο″ Sp。 , 3αci:JOsrip力οη
ノ4グタ′α′夕s  to class Chlorophycea, ハbs′οθ乃叩sis sp. to class Cyanophyceac and

P′θッrοpsis sp.to class 13acillariophyce,order Pcnnales.
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1)」りヽ|IJ。 (Bacillariophyceae`Chlorophycea`(Cyanophyceac)―
:』Ьひら
'(

J2010■ メ ひ 6J皿 ヽ 。
"♂
6、lメI LlυJヽユ =許 1■ ^■ ^‖ Jヽ L‖ こ:メ |:1‐ J」ヽ

。2011‐

Chroccoccus dispersus (Keis.) Lemmermann

Oscillatoria princeps Vaucher. ex Gomont.

Ao4oc spongiaeforme Agardh ex Born. et Flah.
Nostoc verrucosumYaucher ex Born. et Flah.

Class: Bacillariophyceae
Order : centrals

19

●LLllとり|
1る .■ ^11こメロ l

`り

IJり l _■ 1 札 メ 1 1 6JШ I 脚 |

Class: Cyanophyceae
+

.var. minor Gloeocapsa rupestris +

phormidium anibisuum Gomont +

Lyngbya digueti Gomont. + ++

均ノイgttα ″aliO/ MeneghinH. +

Oscillatoria boryana.Bory ex Gomont. + +

+

Osε′7rarοrた 2`rο″″α″  Skuia. 十 +

Oscillatoria sancta (Kitz.) Gomont + + 十 +
滋 ris″
"θ

グ′αノリ″εα Nteli + 十

ル″′な″9,aグ′αψ _ +

/110S′ Oε″)psrs spX +

+ +

十

』ご′″″″α″げο″Kutz.ex Gomont. + 十

IB“′JJosrip力ο″ レ″′″α″s_ +十+ +

+ +
Coelastrum microporun Niigeli +

Cas″αrル″ψ + +
Oedogonium microgonium. Prescott . + +

2ρFrOyraクοrgaα″α + +

″bsαなα +

c7rο″rrx varfαb′′お +

K″rzOαο″′″″ノ′″た″
“
″ +

cンεノ0″′″ψ

E2坐型墜型笙笙J幽些リ ツ″ツα′ツ″′″θ
+

+ + +

Order : Pennales
Achlrgnthes coarctato.vue.valvaire epivalve. 十

Achnanthes saxanica Krasske. +

Amphora ovalis Kitzins + +

Loccone$ pldsentuall. var.lineata + +

Cymbella cislula (Hemp.) Grunow + +

Cymbella aspera (Ehr.) Cleve 持 + 十

Qmbello yentricosa K0tzing +

ardh. ++ + +
Diatoma vulgares. var.fixation 十 + 十

Epithemia turgida var. granulata (Ehr.) Grunow +
夕rrga〃α″

`∫

 θ9ρ

“
`′

″α ツα″―valvaire II + + 十

Firgallares virescens Ralfs. + +

型 igmα ″
“
″′″r“″ (Kutz.)Rabenhorst + + +

Gyrosigma attenuatum (Kiitz)Rabenhorst + +
Gο型 力ο″

`″
αα
`″
″′″α′′″ Ehrenbcrg + +

Cο″ηp″ο′ο″α οノ′ッαε′α(Lyng.)KO嗜 zing +

Me losira granulata . var.connective. + +



Ⅳ7rzsc力′α■売め′a   W.Smith.

Nitzschia intermedia Hantzsch ex Cleve & Grurow

Ⅳ7rzsc力 fα οら′
“
sα W.Smith

,r=r lrrp-r"^l 
--it!l -j]d-J8ll 1-'i'1ll ;'i+Jl qiiJ'"i-ll cJ""Jl tJt:';;t^tt ulJll lui tJ:*i'1J-g$:

_r.ll 4+X iit:.;qq ζ `o分″メ=‐ `、エ
ユ。分J+)

U% 50 Ar-,!J C_f y fLe ds-f+ ,i,-)l_r_!l ,;!9 ai-lLll LJIJII 3l-5'ri .rhci cr;I
.JlJll t-r i\1, 6 rs-lsll U*l-,=. Yl 33-;.- U" %65.57 4r-,,1r '.v'4 23 , 

"JSllfJ-+ll
JEYIe+ Pennaies 1;.i,1il d.lr-i-eal:JleI-.r sK-l +Jll1i+ .,lc, 6r'iul ,ra 4r^3i3al':ll

.-tf-=Uf 4+J 4+.-, dnl+ 1^+ lt iJ,Jhll .rllJll L-r+- Uoh 38 l'e!^j d.lil+ 1l r 6:Lr-'

.1nLj+Yl d.rjtS, i.+-JillJl .J-llJll t-r- U" %4 Centrales A+js-Fll :'+^JSJJIJI

u\ . Cymbella s Navicula s Nitzschia u"l-i=Yl ,r' 4+'i+il 
'-.,i. 

lJll 6r3LJl

3 Frogilaria capucina s Navicula busiedtii .r' 6.U-,J.1SYI r.-r-lt-=Lll 3t;i
ki+J &rlr ri!J'^:ill'-' ll-L\l Vl . Diatoma elongatum s Cymbella aspera

foi Ot:i , f lrji 9 ajlllJ aJJl a*,lJJl .*lsll '.-brll .r-IJll t-r+- iJ-. %88.88

,jl-;'ll e I-* cJlY +.-SS # gill Bocillosiphon indurutus 'oriJl ,.rllJll
,rJ":-Jf -',+ll lrs-lrj r .:l;^*.,3 C.-;13 !oi::. drlS tJn' ,JJ+i qJS'i eli ' ' ' l- Lll cl:$-l
:a.g 6.:.:-rja ig-Sa dljji Crli .95i3 q]= .l+ i;rg cJsl*,* d.rl5 6.ll& !)ti ,y , - '\- Lll

'o)l)s .-..ll-.,lJ +^:+i.i,3llt';r1...:, qr, cr+-,grJlj gr-;Yl "!^ i+ 15l -,lJll hA

,,JlJll a-r..- ,','.]+: .(17 ),J-+r,$ll -.;r^a ..",*J i4r-;Yl q; j '!^ q:- g-!13 '!^ll
I erairrl-,ll ,.J-llJll rri:L-r, l5 6lU+ft:.JSllL"6r'., r. U"%53.3 a^iJiJlJGill

o,$+J e!-ll .,-lc ai.:U u-ls3 qillJ Spirulina s Nostoc s Oscillatoria ."+

-1-"l1J 
, af-;i ar*a.,:+l^rJl .i-i JJni-,iJ 6afg=p1---JL G--^l- ajF iJi. lJ. ctlJl

qjil 4+J4;^ll el-,.- Yl ,+ ,iJ$ LdG , macrofouling Jl ajJS^Jl eL*=Yl ' i'l*l-e
dl-ll,Jc a-lJF^ll crl-.p,:-,*ll 0-" dsl OJJlij J) g.r3, \-.- eJl 'i- et-Jl 6J,"'i-l
4+jti dr)-:JF sb a^iltJlalJjJlJ.:ill ,itJll u-+ q;s: dll. J! arL:! ,638-ll
all.3S U qJLJI c.r)L-JJ+Jl 6i .r1 , el3all-r -oeJL- 4J-rqlJL c+51-i cl' 'o-.rb d sJl-,
dF #ii-iEs i-iJjFllJ,-bj.ll ,-,lUll t+)= ,,r-t+ har elrdl ai13S ( 10/1) tl-:,= cJ:l-i
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一

血

幽̈
in smilhii vnr amt + +

f″ ″″fr"rara rGre2.ヽ Grunow 十

十 ++

Nilzschia hantzschiana Grunow + 十 +

+ +

Nfrzsc力 fα ′′
“
ιαris    W.Snlith. 十 十

Nitzschia fruticosa Hustedt. +

十 #

Nitzschia sismoidea (Ehr.) W. Smith 十

ハウrzc力 fα sfg″α(Ehr.)W.Smith +

Naッ′ε〃′αb〃sfι Jri′ +++ +

NAνir″ ra r′fッね′ぉ Lange ertalot. + 十

Navicula vitrea
Pinnularia borealis・”一Ｅｈｒ．

十 +

+

Pinnalria karchka ++

Pinnularia tabellaria Ehr. + +

Plowonric sn * +

Phainncnonin 
"rtrvala 

(Kiitz-) Grunow + +

Rhoicosoenia sD
+ +

.lttnorJrn naut Kiitz.ins +

Svnedra vaucheriae Kiitzine +

Stauroneis phenicenteran +

R, n r ron e i r nseu dosuhtus oids 十

Total
Ｓ

Ｇ 那
岬

勁
Ｑ

(s)16
(G)ll

(s)18
(G)13
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戸J6り‐‐lし `こ」 74社 luし 麹 国 1社.し」163_分メ |に」1ヽ Lllこり id´ %506り しり |
.■|メ1御lξ 6JJりI Ⅲ l許 1・ JJ■1ヽ日|ぴ却 υ」―ζ■メ(1)

: J-,;tl_!l CJ.-i & li-il^!l LJt--Ul *l er; . l_ds.i
Class: Cyanophyceae: l- Chroococcus dispersus.2-Gloeocapsa rupestris .var.minor .3- phormidium
anibiguum. 4- Oscillatoria princeps. 5- Oscillaloria sancto. 6-Meiismopedia glauca. 7- Spirulina
maior. Kuetzirg. Class: Chlorophycea:8- Cosmarium sp.9- Oedogonium microgonium .10- Coelastrum
microporum .l l-Bacillosiphon sp. 12- Bacillosiphon induratus .13- Spirogtra subsalsa . prescort
.14- Ulothrixvariabilis.Class: Bacillariophyceae: l5- Cyclotella r"rrghinioro.vue.valvarire. l6-
Amphora avalis. 17-Cymbella aspera. 18- Diatoma vulgare.vra.fixatio;. lg- Fragilaria capucina.vue-
valvaire.20- Gyrosigma acuminarum. 2l- Melosira granulata.vue.connective.
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ABSTRACT
This study airned to evaluatc the biological activity of Shecp Glycomacropeptide

which isolatcd from lraqi Sheep milk cheese whey on Zα θゎらαθ〃Jzs αε′滅η力ilus as
growth stimulation.

Bacteria was grown on 14RS― C Broth media which supplemented with sialic and

asialic Sheep Glycomacropeptidc(0,0.2,0。 7,2.0,7.O m3/ml),incubated for 72 hrs.at

37c。 ,the growth percentagc measured before incubation and after 24,48,72 hrs。

The percentage of bactcHa growth rates were obtaincd and compared to cOntrol

(GlycomacЮ peptide frce media)and the obtained result revealed that lraqi Sheep

Glycomacropeptide sumulatcd the growth rate of ιαθゎbαθ〃′霞 αθJグリカ〃
“
s,and the

growth ratc of Lactobacillus acidophilus growl1 0n media supplemcnted with sialic

C〕lycomacropeptide was highcr than that fbr asialic Glycomacropeptide。

HoweveL both siaHc and asialic Sheep Glycomacropeptidc shOwed growth
stirnulation,  but  at  different  percentage,  depending  on  concentration  of

Glycomacropeptide and sialic acid content.
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ABSTRACT
Reccnt studies have demonstrated that blood groups of Lewis participate as lnolecules

associated with diseascs.

The ottect市e Of the present study aimed at uncovers the role of such blood gЮ ups

molcculcs that could play a role in Graves'discasc.

Onc hundred female blood samples were coHected fronl patients having Gravcs'

diseasc in addition to an equal number of age― matched healthy controls. The study

dealt with flnding the frequency distribution of Lcwis blood groups in patients

comparcd to healthy controls.

Thc results showed the fo1lowing:

―There was an increase in the frequency of Lc(a+b+),in patients reached 49%versus

9%in controls(P<0.01).
―Lc(ダb~)apprOached a frequency of28%in patients and 15%in controls(Pく0.05).
―Lc(a~b+)demOnstrated a relat市ely decreased frequency in paticnts compared to

controls,while Lc(a~b‐ )ShOWed nO differences in frequency。

The ilnmunological status in paticnts and controls was studied, based on ncwly

developcd quantitat市 e(Anti― bovine antibody).

The increased anti― bovine antibody titers were associated with Lc(a+b+)b100d grOup

and approached a mean of(228.08+41.62)in patients and a mean of(83.20± 19.20)in

controls,(P<0・ 05)。

On the other hand,anti― bovine antibody titcrs in Lc(a‐ b+)Was(7.37± 1.37)in patients

and(16.42±2.96)in healthy control,(P<0・ 05),while thc tites of Lc(a+b‐ )apprOached

(63.63+22.83)in patiCnts and(28.00± 6.16)in contrOls,(P<0.05).Lc(が b‐)ShOWed nO

difference in frequency.
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:り出 1山町レこ→

ザ鳳淵甘『瞭患子ど
=i褐
瞥ご滅ソ♂

:%0.05が映 J彎ゝメ釧 e」|■:メ ♂じ声
ヴ脚 ||」|メ≦ ひ甲格■脚 |`´‖ム●lJ」 (14)ξ 6さ」」IⅢメ|…

。α」IJ辞い率 ひ
:七藤 劇 1甲冑LЧ u Lewise」 lを,‐ 為■

。(15)ξ 6リリIⅢメ |こ■!
:jlハIⅢ饉増≦

こ曝  (Haemagglutination lnhibition Test)。う刈IL｀
ふりいよ!ιこL!

。(16)ξ 6。J」 I ⅢJLll
卜S,い 」|IJ Ⅲ メ 6ハ1」IJ輛|も

"舅
菫

Microtitration JJこ‐」|♂出・~´ ‖̂0・Ⅲ｀ヽ `(17)ヽユ
1‐ 14‐ 1可

さひ脚 |」一 ひハメIJ‐ い九 勇L50～J´ `ヴメ|』 メ |ぷ Plates
`ル」|ひ メリメL50～日い 。メ さ い Jり 1ゝ6Sヽ 1‐ JL‐ `6井
よ“●J。
6メ 1ゝ6ジ国lc≦jJ`(1/2028‐ 1/2)11.■・.・ ^[11ミL」 (井ヨlt t,こミ1´ L■リ

～
脚 |ン」leJ`｀メJし いメリJヽL50■‐IJ`、スlmム‖坦L`ュメ 申ム‐lmソ

甲井 昴 びしヽ 工Jち ●う刈|ごLC心… ご́18、ハ]山■」【`・ス` ´いJあ井 瀕
。ヽ ン●ぅゝ ■ヽ山 脚 ― 許 1

:“だ11ハヘツ||メ コヽ|

J鯛 」 Faげい メ L亀 lυ」」
⌒ヽ
ソIJ国 |ひ (18)(SAS)び Lノ あ 島 !

ιり

～
脚 165♪ |こlリメ エリ `1る

Lミ JI`".11」 山り ‐ヽ̂ 11ご 三角分・
|。 61・ スリ d tAoさメ

…

lι増
～
メ 163♪ 1亀りL出 ヴK_ごン ιこL!ι→ ´ T.Testり軍■→●

1■ ,・
メ」|

.0.01 JO.05ヽ夕い
`二“
」じJ ttJり」|

祖 出しび出 |
亀 しふ い 重 が I Li`鯛」 げ い

…

亀 lJa JJ細 い い LIり』 ″1-t

,bど い |メ メ メ 1鯛」 FJ♂ い ♂ 脚 ||。 Ⅲ メ Jユ i■1勇 1■01J年 口 |

.リ オ

:0響 eJげ ■ 寧 れ b」

山 |うJ口|りIJSJ Lewis c理 」 F」|ごユ‐ FrequencyりIJ“ 。喚 14コ |メlt‐
11^、 ス1

」
=郷
1出Ь ttJLJヵ分 .|。 61ヽ スリ び Non― Secretors出 しり国|メ リSeCretors

.Controls G喚一」|ひげ即しさ」|■L～ J。分´
":Lewis Blood Groups(■Je」|を中

山し り 」 Le(ダb‐)■ メ 」 IL^Jぅ 。j ll点 J ttJJaAllム
‐ヽ‖
ご
L山 メ |

面Kい ♂ `(X2=5.007,P<0.05)ヴ井 6メ l」 山申 %15■ 亀りL%28
■も L%18ひ 力 分 Ⅲ  Ⅲ

L^劇 ,国|ェ Lc(a‐b+)ヴ」 コ I LJ3り Ⅲ

」こヴメ“ 6メ
。メリJ!メ島 c」・⌒ソ|ご卜」|ごLCコKエリ`●

1ヽ
'｀
~1%69

39



抽 』 メ   

占申 IJ勇♪・
b61・・夕

`」
」 |ど ロリメ Jユ IJ JJγ l珈`」 ひョ」が lc■甲 ψJコ |どぅメ |

=麟
芳推欺躙■酬

ILゝ mメⅢ函ぜ=&"ム P<α的
`」
%9■ 亀りL山1.ふ脚 %49。さj

ヴ
i』ふ ´ J́%7● ヽ _」 ヽ亀りL山 し →J副 %5♂ □ |。。メ 11燻 山■ 」(P<0.01

棚
“
」出L∝ごめコ|…b=写)七なメ出!す 6メ

び型♂ |・tL´」IJ.^1り ひ 辱 リメ 」ひ― t“‖ ふ国 ILc(ダb+)L^J J LoL
。凸|」|ムェスェL■1ヽ 1`り _メ ●i

cコ1、 、ヽ ^11

qt-^ ;rc.'NS .(P<0.01) *+ ,(P<0.05) *

lt.er.u:-Fll q. l+-lN i Ac.r^+-ll -.lj"r r( i (l) J$+.-s 6-:_;ljJl eEill O,!4JUlJl gr:lyYl 16io rg;bl_.pYl .t +.rrll 6.o tr^*-lf a.la J-1.6_1J-a:g ,_-r.-a:f
o^ 6jJiJl +-$<+ll fr^-,,X Secondary Ligands !-rll $t -bj +'j dS_r
d,q-l. crl..'i."Jl o.* c,p-r3j gi gSa, .Vibrio choleroeJ Escherichis coli

(l9) a.:r".11 J;c Jia.;J^ ll #t-*tt 6l-tll
f** u- +i Le(a-b-) L.ill 6;LlJl g-r:..1,y1 *+.yi Jl (20) Jti,t $J
li-Y t.S .V CholeruesEntertoxgenic E. coti r+-.1-'S1 crr f.Uidk-,)l+ L.l-)
OlJ.lJtl c.!t. J Lj)l ,',-1!:taJlt rill3 g5$Jli-*jij g.u3J c.rl...i...o rfS.t (Zf )

.Le(a-b-) icl^+^ll :l_,rsi d t6_,r! dJ"-= g.1lr.' r.., lt oia e';ir1 d=,
'lii." li). J! ,-r*y ;i ,:fu L.FJ-ll 6. t-1a*U) a-r-+-Jl l_.p rbrjl c,r!

.4il,ill""^ i^ L crl*,l_r. J) eU-r cllj O! y! 
-E-.1; q;lJ.! d e+>lf d _,,-rJ

: iliytLllti
crljJlill ,14 a+- os (x2:4.04, P<0.05) q-;*'- i:t;j LJr.-s elfdl o;i
_x- .55i +<+ &l ,dt3:tt ,& Weg: VrZq a+.riJt_, *t--,-*ft* trti" cr\--X
crt-5-Jl 6^ tu_.rtL crt+-Fll €%32Jt ,Ut,atjJuJl _,p _.rt_fi d:l"j gt;J! e.:t:;ll

.%r6

!J+ clr Irewis p i- *- r'l-r, :l-d|リ ユ`

gtS 6l-r. i^I
cJ、 ,ヽ ^ll 出二」_メ |

r」
it夕呻‐～

J口|口 |

(%)
さコ l

御 1 御 |

(%)
o●口」1

*5.007
28 28 Lc(attb‐ )**8.532 69 69 Lc(a‐ b十)*+8.417 9 9 49 49 Lc(attb十 )

NSO.355 7 7 Lc(a‐ b‐ )
%100 100 0/0100 100 脚

“
**8.74 **6.28 glS 61-.1* i.a$

40



０

　

０

　

０

５

　

４

　

３

一■
■
（Ｓ
）

2013`3ユ ユヽ|`24ヽ 1ヽ ^11 ,t, "-i:*ll al.4l+-

●ij」J Jう脚 |メ

こJコ i

凸1ヽ ヽ ^‖ Lメ _亀 りL勇 ォ .悩 」二 'ン ご Gしυ国|メリ●しυロリ メ :1-榔

山 |-1… 」メ !Fェ JL Ⅲ 口 IJ Ji Jl(22)● 1ごLメ し ど い ムLⅢ 出
%40こ 3K]`凸 Lニ ー島 亀υL勇 )obじ 畠 ナ ェ 枯 饉 こ :Ku国 |」!ABH
J亀 Ll.■ Lソ Lじ卜‐」lひ 聴 巧 リロ |_メし L^‖|●1.Jヽ ・̂ 知 %27Jじ 出脚

.りLⅢⅢ■|コlを日 i(ヵlン 2ヽ饉|ン
ひ %78出響J Glycoprotein、丼“JJ,6り墜 6jメIABH山 |ヽバ… ol
♂ ||ゝ 許 LJ!り喚J`19 rPメリメ lo非 滲 ヴ」しSe」Jソ lι→いメ リ即 |
ひうメ メ sese■手メ |こμ → 醜」IJメ |ゝ●メリt■ 醜 jり国い Seseり i Sese“Ⅲ Ⅲ
。毎 。6J,‐ 亀Jヵ メ ≒ ■ ●格

… '|ひ

ABH山 |-1.― ユ (24),内J(23)
び 与 りJゝ 1珀国 |に■ J出 |♂ う、脚 |メ L^JりJ。 」 !凸LIり36エ リ鰤 J

錨   則 :瞥 」ぶ滅
dJメン贔 丼 許 脚 b型 出
脚 |´」rt`L.ぅりLユ|メ 爛 L´ IJい

'|Lc(ご b¨)L^湘 出 国 |、」。しLeぽb~)ヴ、メヨIL^J ol。 (26)ヽメ|コ11・口 |(ヵlJぃ 1
。(27)」メツ1占リンJl●JメIJむうメ |ジ■ひ´

田 員営ぷビご食iだ峰
=糠
どボ
lξ

」翼f土♪小
■い JJ`´ ン出亀 JL口lξ・。分 Jり JJツ 1占リツ 亀光レメ タ ヴ」|ン |ゝ●1｀ 、ヽ .JI

.“メい Lソ |ヽIL 6■うJヴa夕 凸リメ||ゝ
:与口 ILし出

:j嘔

"υ
=」||」 1由 メ`白|｀■1…ハ

“

●1・ム°,」ldタビ
“とが
二 _

J―脚 脚 ||。 Ⅲ´ 6at」IJL加 ヽメIJ脚 |ス品 (2)JJコ|ぃ
許 山申 し山喚 脚 %67J%91■脚 |ヽ岬、ふ 【'いヽ

`61ヽ

,ヽ・ハ1,国し
。3がコ |… mlぃ (T=6。 38,P<0.01)ヴ井 ξL⌒ソIJ劃 |ごL6`J」 り |

一Ｖ

41

０

　

０

７

　

６



cis+-ilr ii1..1r; cb r:rt :.r-F dJ Jdt d .,t,,S Jl.r^.bir ilJiyt il-i ual ertl gU g-ll_Fll 6idliJtl -'-ai

61+s..!l el*ill e I lゃ■日 ^^‖ 。L」ld

:`ヽ黎」し白崎メ|´脚le」
`ヽ
が 3●口 l●l輛|_

メ 1壺 脚 |・Δヽ ヽ 6J`JI J―ゝ|も ぃ J、‐ ξ ■ ゝ l礼|メ1由“ル
i

悧描i安慕菅ど“
□JLゝ
… ご
うメo脚

,6L卜」|,国し
`1・
・ 1メlξ ヽメ|

等腫篭習誌北嵐l
.～メ“メ
しごLとギ|ぷヨ|ごL占

`」
%85。7■■り(0。 98土i33)ひ

ン出Lewis t脚

・ヴメ“りF:NS(P<o.01)**`(P<0.05)*

ra`与メ ♂ ■ 工 GI・`
1-い
分 リメ タ _口||。 ヽ ド

`o日
|ム スゝ |こ出 J Ol

♂♂1出
"～
い ソ|。ゝ J。メ」勇♪ ,b●1,スリ ξ与L■t‐!増 脚 |

ムこLミ ^山LL卜」いムJヽ 1.ツ1出 LLo(JJ^・ 1.“!出 メ 」メ ||ゝ 。メ、J●1.“1ヽ 'ヽ -11
.山1ヽ ヽヽ .^1し 6し リメ |ひ Jヽ ス加 ■ギ |-1-1』 ム亀_´ Jり」

|。
CLヽ

_り
≦ Cコ |｀‐ ・― ぃ な刈 |●.[1.ヽく116ン・ 」J,cLョリ.J亀 |メ |。工 `Lメ

。分 J≦メ 亀 し出 夢 ふ ― 二tL墜 ζJ。ェ ♪ ,｀ Jニ リ
`」
げり」
「
う
げ ヽ
ぃ」脚 |

6さLJュ 1ぃ JJ`●1ヽ ,ヽ・JI"出 も■ :LIJ山 い メ lξ 鯛 」 Fa♂ 甲 Fう
ゝ

井 国 1亜」lξ だ黎 も 増リェ もぃ ■メ ツ GXふ ソ||エリ `げ甲 1出 亀 j光

・
…

6LIが 」!出ЬこLりJ

」 ,

"“
ご脚 lP。 ヽヽ 6』 スlJ ・ヽ ツ|:2-」 9、

T-test r-+ (%)もメ |■」| ぃメ|。」| メ lさ」 | こヨ_」 1

**6.38
91 91 100 出 1ス 'メ |

67 67 100 」  ヽ 1ヽ ^11

【P<0.01)**

」 Ⅲメ 6。日 IJLⅥ も井 3-( |」ユ`

ごン 御

´
… “
‖

c31ヽ ,ヽ  ^11 口出・ _メ ;

がlt―

出

もりい」|

SD土
(%) ぃメl 劇

脚
出御
ＳＤ
土

(%) ぃ 口1 ひ」1。」|

*3.76 ±28.00

6。 16
86。7 13 15

±63.63

22.83
76.6 22 28 Lc(ダ b‐)

*4.63 ±16.42

2.96
62.3 43 69

±7.37

1.37
88.9 16 18 Le (ab*)

*8.75 ±83.20
19.20

55.7 5 9
±228.08

41.62
100 49 49 Lc(ダ b+)

0.661

NS
±3.33

0.98
85.7 6 7

±25.50

14.54
80 4 5 Le (a-b-)

20.77
** 箭
料

192.63
**

6.21
**

``ど
ナ ■

42



2Ol3 ,3 $'ll .24 J+-ll ir-.-]j*ll pb il+-

JlL.a.ll
and Graves' Disease", Clin. Pharmacol.l-Bohn R. S., "Autoimmunity

Ther., 9@): 577-9, (2012).
2- Kumar V., Cotran R. S. and Robbins S. L.,

B. Saunders Company, 726-7 82, (2003).
``Basic Pathology'',7th Ed.,W.

3- Bassi V., Santinell C., Lengo A. and Romano C., "Identification of a

Correlation Between Helicobacter Pylori Infection and Grave's Disease",
J. Helicobacter, I 5 : 558-562, (2010).

4- Laurance D. M. and Spenrcer C. A., "LMPG: Laboratory Support for the
Diagnosis and Monitoring of Thyroid Disease", National Academy of
Clinical Biochemistry, USA, (2002).

5- Sherwood L., "Human Physiology from Cell to System", 5th Ed.,
Thomson Leaming Linc. USA, 81-83, 701-707,733-735, (2004).

6- Fukui H., Taniguchi S., Uela Y., Yoshida A. and Shigemasa C.,
"Enhanced Activity of the Purine Necleotidecycle of the Exercising
Muscle in Patients with Hyperthyroidism", J. Clin Endocrinol. Met.,
86(5): 2205-221 0, (200 l).

7- Fukuda M., Hiroaka N. and Yeh J. C., "Type Lectins and Sialy Lewis X
Oligo Saccharide: Versatile Role in Cell Interaction", J. Cell Biol., a7Q):
467-470, (2000).

8-Holt S., Donaldson H., H., Hazlehnrst G., Varghes 2., Contrera M.,
Sweny P. and Bums A., "Acute Transplant Rejection Induced by Blood
Transfusion Reaction to the Kidd Blood Group System", Nephrol. Dial.
Transplant., I 9(9): 2463 -1406, (2004).

9-Wazirali H. Ashfaque R. A. and Herzing J. W., 'Association of Blood
Group with Increased Risk of Coronary Heart Disease in the Pakistani
Population. Pak. J. Physiol, l(4): l-2, (2005).

l0- Hein H. O., Sorensen H. and Sauadicani P., "The Lewis Blood Group a
New Genetic Marker of Ischaemic Heart Disease", J. Intern. Med.,232:
481-487, (1992).

11- Mercier D., Wierinckx A., Oulmouden A., Gallet P. F., Placic M. M.,
Harduin Lepers A., Delannoy P., Petit J. M., Leveziel H. and Julien R.,
"Molecular cloning, Expression and Exon/Intron organization of the
Bovine B-Glaactoside o 2,6 Sialyltransferase Gene", Glycobiology,
9:851-863, (1999).

12- Costache M., Apoil P. A., Cailleau A., Elmgren A., Larson G., Henry S.,
Blancher A., Inrdachescu D., oriol R. and Mollicone R., "Evolution of
Fucosyl Transferase Genes in Vertebrates", J. Biol. Chem., 272(47):
2972t-29728, (t997).

13- Brecher M. E., "Technical Manual", 14tl' Ed., American Association of
Blood Bank, Bethesdee :325 P., (2003).

14- Rao J. V. R. P., Manchanda V. K. and Ray I., "Guidelines for Seffing up
Blood Storage Centers at First Referral lJnits", Deepak Gupta Joint
Secretory to Govt. India, :36, (2003).

43



4Lメ   `い
→」 し勇 どソ ヽ口島 夕

`」
脚 IP出しメ J二 |り JJソ 1珈‐Jげョメ F」ic=甲 ヴJlコ |ごぅメ |

15-Danicis G。 ,``Human BloOd Group'',Blackwcll sciencc,oxfOrd,77,
(1995)。

′',Uscrs'Guidc statistical Version,7th

Studics On the Synthesis Of Lcwis_Y
01igO Sacchrides'',carbOhydro Res。 ,18(4):2H3-20,(2001).
20… Aritt Zzeman M。 ,Ahmed T。 ,Rahman M.A.,ChOwdhury E.,Roshu R.,
Khon A.,Harris Ro C.,Bhulyan To R。 ,Ryan E.T.,Caldenv00d s.B.and

批 Liぶ 棋 器 λ淵 競

ち)Ы ∞ d GЮtt HⅣC h∝∽
“
d

θ Cttθlcrαι 01 1nfcctiOn'',PLOS Ncgl
Trop.Dis。 ,5(12):e1413,(20H)。
四

熱 瀾 鱗 燃 島
柵 ビL驚誦 L緊麗
Antigcn ls Prilnary Breast carcinomas

and Metastatic Lymph Nodc LessiOns cancer DetcctiOn`髭
PrcvensiOn'',

22(16):499… 505,(1998).
22‐ Ton A.D。 ,Blackwell c.c。,saadi A.T.ダ Wu P.,Lymberi P。,sOudJidell
M. and weir Do M。, ``sccretOr Status and lnfectiOn in Patients with

"蹴総 Tttl辮誦 9ゞ確驚撒 GЮ叩蹄飩mh
ν椰 1ひ聯撻卜も學鮮僻 ,鮮燃鰹
25篭鮮警瑞論洲箸∬鶴ekada B,“島aサ豆S Of Lcwis
Fucosyltransferase Genes froFn the Human Gastric Mucosa of Lewis_

Positive and Negative lnd市 iduals B100d'',82:2915‐2919,(1993).
26‐ Macartney J.c.,``Lcctin HistOchemistry of Glactosc and N¨

Acetyl―
Galactosallnine GlycocOttugate in Nollllal Gastric Mucosa and Gastric

Cancer and the RelatiOnship with ABO and secretOr Status'',J.Path01.,

150:135-144,(1986).

271劉
籠∴ lb鷺 認 :L∫

・

ι£踊 胞 tよw胤 1∴ 黒 ょ∬ 」鳥

慇 導 (陽:"Fucosyhrmstmse 
σUT2ソち■ Bb.Chemっ 2704640‐

44



2013`3ユエユ|`24｀ 1ヽ ^‖ 4J .-n*ll al.4l-

琴 lヵ ‐ り 甲り→ よ ム ♂ AMMIc小 』が ミヽlJ

L」 るヽ llユ iムヘ1ハ 11ム Lヽ 1ヽ1とぃ

♂―‐ナψ・L～L」・L_り
"、
ぅψうメ

社 1リリ1占メロ16Jb/い」口 1り
r」
出16り1ぅJ

2013/3/26岬 |」メむメ‐2012/2/27こ轟い壺むメ

ABSTRACT
AIИMI analysis used for estiinated yield of flve wheat gcnotypes with ●〃o

certifled varieties  in lraq, cultivated in 6 different environments, including hⅣ o

location and three levels of water irrigation(200,300 and 400 mm)during the
growing season of 2010.The results showed that gcnotype 649C superior to the other

genotypes in grain yield(kg/hの Character and the most drought tolerance and there

is no signiflcant efFect with genotypes 603,714 and 708,also thc fourth cnvironment

(Al―Latiflh site at leve1 400 mm)Superior on the other en宙 ronments,whilc the

interaction was not signiflcant effect. We conclude fronl this study that we can use

AMMI analysis to estirnatc genotypes for drought tolerant and the genetic

composition 649(〕 ,which can be registered as droughttolerant variety。
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ABSTRACT
Thc present study was perfolllled to investigate the Prcvalence rates of hepatitis

among thalassclnia patients in Missan Govemorate ,this study include all paticnts of

thalassemia who recorded in hereditary blood diseases ccnter(284)patient and collect

all infollllation about them includc sex,age,accident type,vaccination and residence

,during period frorn 14/1/201l to 25/3/2011.This study show among 284 patient of
thalassemia diagnosis 54 patient、 vith hepatitis in percentage 19%while 230 patient

and 81%don't suffer from hcpatitis,number of hepatitis patients typc C(53)patient

while don't record accidcnt of hcpatitis type B,and record onc patient carry cach C,B

virus. Number  fernalc patient of hepatitis 25 patient froin tota1 124 patient of

thalasselnia record pcrcentage 2o.2% compared with male patient who record 29

patient ofhepatitis from tota1 160 paticnt ofthalasselnia and record percentagc 18。 10/0.

Record number of hepatits among thalassemia patient in 3 rddistrict(Ali AL―

garuby)H patient from 32 patient of thalassemia and record percentage 34.4%its

higher perccnt compared with other districts while the lower percent was in 4rddistrict

(kalat Salah)whiCh record percentage 9.50/0.This study record the number ofhepatitis
patient among thalassemia patient who gct hepatitis vaccinc(53)patient from total

(283)patient and onc paticnt of hcpatitis typc(HCV)dOn't get vaccinc while one
patient of(HCV,HBV)get Vaccine.This study show that age group(16‐ 20)year

record higher percent in accident(32.8%)fol10W by age group(26-30)year in percent

(30%)and age group(11-15)year in percent(25.7%)and nO Cases under age four
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ABSTRACT
Soil moisture plays an important role with atmospheric circulation plays signiflcance

relationship with climate prediction. This rescarch achievcd thc point by using

ECMWF― data ERA-15,for both variablcs soil moisture and potential temperaturc
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´
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"ス

ェ」しなメ |`唖Ⅵ)S戸 :1
メJIドリ と
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凸1ヽり|

K+ Nダ Mg++ cダ
十
Cr S04~ HC03

1

epm 0.52 15.52 9.05 28.09 15。 78 4025 0.80
ppm 12 66.935 110 575 560 1933 49

2
epm 0.82 0.52 11.92 20.46 29.81 2.34
ppm 32 う

４
′
■ 410 ｎ

ン 1432 143

3
epm 0.46 9.13 12.5 26.35 ハ

ン 41.12 1.07
ppm 210 152 528 212 1975 65

4
epm 0.64 73.39 7.40 21.45 2.51 31.61 1.10
ppm 20 1687.97 90 430 89 67
epm 0.46 13.09 ′

υ 13.07 7.90 22.69 2.44
ppm 301.07 ハ

υ 262 280 1050

6
cpm 0.64 12.22 14.14 23.85 16.19 32.00 2.62
ppm 20 う

Ｚ 172 478 574 1537 160

7

epm 0.46 39.17 14.31 29.19 13.9 40.39 2.79
ppm 900.91 174 585 484 1940 170
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::♂l鼻

♂
|なメ い ごメ |■JJメ カ |。い ■ い Jり暉 IⅢ国 |ごL二 い 」
:酔 Kヴ )」 IJ潤 |`し用 Ⅲ 、2001鯛 Lメ ひ ■ |メ1胡」 IJけ」メ |

週 踏 深 i=翻 赴   雌 ヒ
Atomicぅしぃがヽミ1■ Mg・「」Ca‥ ぃ d劇亀6国l●Lタッ1評 引・・・t´ `♂メ |

Jバrヽ K+り Nダ J」タツ1山υ島 .(7)～メ _“J AbsorptiOn Spectrometry

…
♂ |ム■カ リHC03=`S04=`Cr」出タッ|・り島 Flam PhOtOmeterうい
.(1)」Jヽ ど

～
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` ti ^11 rNa/rCl ・口 1出 |
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～
分 Ⅲ

0.85‐ 0.75 分ヽⅢ
0.65-0.75 勧 島 1れ

IV 0.5-0.65 もり■えL
V 0.5ひ よ1 月ヽ 色

:J国IJり却l ξ t43 LIJ』 央|」3し3Lllふ ι■ 出

:2-cJ-rr+りlFL』 」ゝ ξ■メ|・りIJ一|びむ
脚 1´」 rNa/rCl oい l ιゝ・・ 1

1
０
ン

～
,

2 0.09
～
り■

1.52 勺,
4 33.2

～
♪

1.84 ■分

6 0.75 ヽ)
7 2.81 ■分
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Na
SAR=

●メ (Na,Mg,Ca)出Lり |●IJ Iメ0,」|し■Lュ |ス ^11(sAR)■→
●メいヽ ■LひL許 ■りい Jゝい(11)ひお」」(epm)●|ニメも一
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脚 1
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1 0.98 占
・

夢
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I I . iri 1(SAR) i-,Wl#l e-* :4-cj_lr+

- Water class SAR(epm)

Excellent <20

Good 20-40

Perlnissible 40‐60
Doubtnll 60¨80
Unsuitable >80

i-lJJl _.rl+i ,1+l

Type of water T,D.S.(Mノ L) ・り |し」
Fresh water 0-1000 4+re o!-

ｈ

ｒａｃｋｉｓ山
Ｂ

1000-10000 *alse otgg.

Saline water 10000‐ 100000 Llt-.1+
Brine >100000

i*lJJl Jl+i"!Fl l-f\≧脚 1戸 ‐ 夕:7-」
即 1メ リ (ppm)`|ヽメTDS
1 3595.96
う
４ 2372

3160
4 3901.97

2165.07

6 3222

7 4271.91

-dll r1+^l i+"lLll

R # e-*:S-cJ_rr+
-*lld.r SAR(epm)

I 3.60

2 0.12

3 1.75

4 3.53
5 3.96

6 2.80
7 8.40

tJ.r*l]l l.t^illl 4,i- J+ll _il1Y| oll o t$- dr" +:.j qt' ( 12 ) CUI u"t+- alrri..,t - r_r

ol;^ll ,,ttit a-lJLJlJ i.;3Jl crU;,;)l C.+ d). ar 4#J+ll olJ^ll Jt-;) C)-yl i_ggi,,,,,,-.:,

: Gllll ( ;ri. lltl .,.i 1-S ppm crl:rrr
12 . r+ l L9tll;.,-,Sll 

6i6Jl g-g:6-d+\>

B 5)甲メ ;・り■日lJ■ |メIⅢり|□二 lメ|ごむ:8‐J」、
4s. !lil1 dJti-ut
(t'rl .rrL))Ut-rlt

i&Il-ll 4sll i-ls rili-l_r
(' _ir.+) wHo,2006

&Ul
Parameter

1000 1000 TDS
6.5-8.5 6.5-8.5 pH

1530- EC
500 500 TH
200 200 Na*
100 Mg2+
150 100-300 caz十

350 250 Cl‐

400 250 S04
50 N01‐
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ABSTRACT
This search include study methods inputs pattern recognition like linear decision
function , threshold algorithm and maxmin algorithm . And design program using
mathlab 12 this program to receive different samples represent data input , after that
classify data using threshold, and change the threshold value . In the end continuous
the classify on the same inputs using m.axmin and compare results for two methods.

a,.-)l.ill
i:J.ill JlJEll itiil q)l3r i-l_;.: cr^i ,':- LlB.r)l otitg . i+. 'r ,.:_Al fu_,,tir. i-l.,.: ,',-ill ba g.;i;
,',-ilt t.n ir -i\sll rJU .JUIJ_, (Maxmin) t+riloLilJl _.pSl_e (Threshold) i.:,ll qll.jJlF3
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