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Effect of Hepatitis C Virus lnfection o■ Lym phocytes Pro‖ feration

ABSTRACT
Recovery from viral infection depends mainly on the potential of

the cellular immunity. This work was performed to assess the efficiency
of T-lymphocytes in control hepatitis C virus infection.

Fourten HCV patients included in this study were categorized to
two groups according to disease development as assessed by biochemical
tests and ultrasound images. Six patients at acute phase or recent
infection group and Eight patients at group of chronic phase. Another 10

HCV negative subjects were included as negative control for comparison.
Lymphocyte proliferation test was applied on blood obtained from each
subject under study using phytoheamagglutinin (PHA) and the mitotic
indices were calculated. Statistical analyses were applied using t-test to
assess the significance of the differences between samples tested.
Results showed:
1- Significant decrease was found in the ability of T-lymphocytes from

chronic HCV patients to respond to PHA mitogen compared to acute
HCV cases or negative controls.

2- The results were promising towards the ability of determining the
stage of disease development depending on the degree of response of
T-l)'mphocytes to the mitogen.

INTRODUCTION
Hepatitis C virus (HCV) is a major blood-borne virus that infects

over 100 million people worldwide. [t is estimated that in less than 20%
of HCV-infected individuals the virus is cleared spontaneously, while in
the majority of patients the virus persists and causes chronic hepatitis that
may lead to end-stage liver diseases requiring liver transplantation (l).
The mechanisms underlying different outcomes of infection are not clear
at this time. The host immune responses, including innate immunity and
adaptive immunity, play a critical role in determining the outcome of
viral infection, as well as in the nature and extent of liver cell injury
during HCV infection (2,3). Since the rate of persistence for HCV is
much higher than other hepatitis viruses, for example, hepatitis B virus
(HBV) that persists in only less than 1|oh of immunocompetent adults
who are infected (4), HCV appears to be more successful than many
other viruses in terms of evading the protective immunity of the host.
However, little is known regarding the exact reasons for the failure of the
host immune system in fighting HCV.

lnnate immunity is an important first line of defense against
infection, quickly responding to potential attacks by pathogens.one of its
arm is the lymphocytic cells (natural killer [NK] and natural killer T
[NKT] cells) which can kill pathogens nonspecifically. However, the role
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of NK cells in human HBV and HCV infections is less clear because of a
lack of suitable small-animal models (5).

In vitro culture experiments showed that NK cells inhibit HCV
replication in human hepatoma cells via an IFN-dependent mechanism.
A retrospective study revealed that individuals with a genetic
predisposition to enhanced NK function had greater chances of
spontaneously clearing HCV during acute infection (6) suggesting that
NK cells play an important role in early antiviral defenses against HCV.
In contrast, HCV can escape the antiviral response of NK cells by
inhibiting NK cell function, and this results in chronic HCV infection in
the majority of patients (7-9).HCV may have a pervasive influence on
the general T cell immunity of infected hosts, which is not limited to
HCV-specific T cells.

A critical factor for the development and differentiation of T cells
into functional memory and effector cells is the stimulation that they
receive during the primary response (10). Stimulation of T cells from
virally infected individuals with the lectin phytohemagglutinin (PHA)
found to increase cytokines production (11) and to enhance the anti-viral
effect of certain antiviral agents (12) and to distinguish between patients
at different stages of certain viral diseases (13).

However, in order to understand the apparent weak or abnormal
lymphocytes immunity to HCV, it is important to investigate the efficacy
of lymphocyte response leading to the antiviral innate and adaptive
immunity.

MATERIALS AND METHODS
Twenty four individuals were included in this study divided into

three groups. Anti-HCV positive patients were divided into two groups
according to biochemical tests and ultrasound pictures done by internal
medicine specialists.
Group(l): Includes six anti-HCV positive individuals (3 individuals were
blood donors from the national center for blood transfusion and 3

individuals from special clinics ) diagnosed as acute or recent infections.
Group(2): Includes eight anti-HCV positive patients (visitors of special
clinics) diagnosed as chronic infections.
Group (3): includes ten anti-HCV negatives. This group used as control
for comparison.

Venous blood samples (5 ml) were obtained from each subject
studied using disposable syringes. Each sample was distributed into two
tubes: lml of blood was added into tube containing 20ul of heparin to be
used in the Mitotic index assay. The remaining of the blood sample was
left to clot and sera were collected and kept in freezer to be used in the
virological and serological assays.

7
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Mitotic index Assay: The procedure of (14) was followed with
slight modification using Phytohemagglutinin (PHA) as mitogen
(supplied by Iraqi center for cancer researches and medical genetics) :

1) 0.3 ml of heparinized blood was inoculated into two venoject tubes

contain 4ml of culture rnedium for each. 0.3m1 of PHA is added to
one of them and labeled as (withPHA), the other tube is not treated
with PHA and labeled as (without PHA).

2) T'he tubes are incubated at 37C for 72 hrs with gentle shaking two
times daily.

3) The cultures are transferred to centrifuge tubes and spinned at 1500

rpm for 10 min.
4) The supernatant is discarded and 10ml of pre-warmed (0.075 M)

KCI is added and mixed thoroughly.
5) The tubes are inocubated at 37C for 50 min.
6) The tubes are centrifuged at 1500 rpm for l0 min. and the

supernatant is discarded.
7) 5 ml of freshly prepared fixative (3 parts of methanol to I part of

acetic acid) is added drop by drop and shaked gently.
8) Steps 6 and 7 are repeated at least twice more.
9) The tubes are spinned at 1500 rpm for l0 min.
10) Cells pellet is resuspended in a small volume of fresh fixative and

dropped (from about 50 cm hight) onto a highly-cleaned
microscopic slide and allow to dry in air.

1l) Slides are stained for 15 min. with Giemsa's stain, wash with tab

water, dry, and examine for the presence of lymphoblast cells.

12) At least 500 cells are counted and the result is recorded as:

No. ofLymphoblast
Mitotic index: X 100

Total no. of lymphocytes counted

Hepatitis C virus detection was done by using the third generation

bio Elisa HCV screening kit (supplied by biokit, Spain). Anti- HCV
positive cases were confirmed by using recombinant immunoblot assay

(RIBA). recomBlot HCV IgG (supplied by Microgen, Germany).
t-test for independent samples (spss vl7) was used for comparing

means of mitotic indices of anti-HCV positive and negative groups with
confidence interval (95%). For PHA-treated lymphocytes, differences in
the mitotic indices of lymphocytes before and after treatment with PHA
for anti-HCV positive and negative groups were calculated, and then a

comparison between the two means was made.

a
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; rabre -r: Mitot,.o',':,y:Tifl3#'$ty.?fi'JNegative sroups
before and after treatment with PHA.

-

Anti- HCV positive Anti-HCV negatives

Acute (or recent) Chron C

PHA
treated

untreated PHA
treated

untreated PHA
treated

Untreated

52 ９

´ 32 く
υ 44

58 8 30 16 41 0

42 10 43 25 26 2

54 8 38 22 56 1

25 つ
４ 22 10 48 4

44 35 20 52 4

34 18 58 1

36 つ
乙 52 3

49 2

36 10

Means of the mitotic indices (table l) were calculated (table 2) and
it is clear that anti-HCV positive samples, either of acute or chronic
cases, have higher means than that of negative group before treatment
with the mitogen.

The difference in mitotic index of samples before and after
treatment with PHA reveals that chronic HCV cases had the lesser mean

within the groups suggesting that HCV infection is implicated in this
process.

Table -2: Calculated means of mitotic indices of the tested
（
「

一　
”

a ble―z:じalcu means of mitotic indrces ol the 'ou

Anti―HCV PHA
Treatment

Mean Std.
deviation

Std.error
mean

Positive

Acute
(6
subjects)

Treated 45。 83 11.87 4.84

Untreated 10。 16 1.83 0.74
Difference between
Treated & untreated

35.66 13.155 5.37

Chronic
(8
subjects)

Treated 33.75 6。 158 2.177

Untreated 18.37 4.68 1.657

Difference between
Treated & untreated

15。 37 1.846 0.652

Negative
(lOsubjects) control

Treated 46.2 9.761 3.086

Untreated 2.8 2.859 0。904

Difference between
Treated & untreated

43.40 10。 905 3.448
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The significance of these differences was tested (as shown in table 3).
Table 3 shows that untreated anti-HCV positive samples have
significantly higher mitotic index than anti-HCV negative group.
Moreover, untreated HCV chronic samples showed significant increase in
mitotic index compared to samples of acute cases. These results clearly
indicates that HCV infection stimulate lymphocytes proliferation.

No significant difference between untreated samples of acute and
control groups reveals that HCV infection may requires along period of
time to negatively affect lymphocytes proliferation capacity.

The significance of differences within each group before and after
treatment indicates that PHA can stimulate lymphocytes proliferation in
HCV positive samples, as well as in negative group, although with less

ability in chronic group ( mean difference is 15.37 as compared with
35.66 and 43.4 for acute and control groups, respectively. This difference
indicates that the lymphocytes of chronic HCV patients lost much of their
potential to respond to the stimulator.

After treatment with the mitogen, significant decrease in mitotic
index was found in HCV acute cases compared with the control group.
Comparison of the mitotic index between chronic HCV with acute HCV
groups showed significant decrease in the index of chronic group. This
means that HCV disease progression from acute to chronic stage

simultaneous with decreased capacity of lymphocytes to proliferate in
response to stimulators.

Table -3: t- test for the equality of means of mitotic inclices of the
testedes rou

Tested groups t- test for equality of means

T Sig.(2-
Tailed)

Mean
Difference

Std.error
Difference

Acute (untreated) VS Acute (treated) 7.272 .000 35。66 4.904

Acute (untreated) VS chronic (untreated) 4.03 0.002 8.208 2.036

Acute (untreated) VS control (untreated) 5.613 0.00 7.366 1.312

Chronic (untreated) VS chronic (treated) 5。618 0.00 15。 375 2.736

Chronic (untreated) VS control (untreated) 8.708 0.00 15.575 1.788

Control (untreated) VS control (treated) 13.492 0.00 43.40 3.216

Acute (treated) VS chronic (treated) 2.488 0.29 12.083 4.856

Acute (treated) VS control (treated) 0.067 0。947 0.366 5。455

Chronic (treated) VS control (treated) 3.13 0。 006 12.45 3。974

6
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The mean of differences between treated and untreated samples (as

shown in table 4) of each group found to be significant and the difference
between chronic and acute cases was less than that between chronic and
control groups.

Table -42
befween a

Results of t-test for
itive and a

the differences in mitotic indices
ti…HCV ti¨HCV negati

Since disease persistence and progression to chronicity strongly
associated with the efficiency of the cellular response, mitogen-
stimulated PBML widely used in assessing the functions and efficiency
of T-cells in controlling viral infections.
PHA- stimulated lymphocytes successfully used in T-cell cytotoxicity
test for distinguishing between the different stages of HIV infections
( l3).

Accumulating evidence suggests that dendritic cells (DCs) are
susceptible to HCV infection (15-18). Several groups have reported
dysfunction of DCs that may potentially affect adaptive immunity in
patients with persistent HCV infection. These include impaired
allostimulatory abilities to CD4 T cells (15,17, 19-21), defects in
responding to maturation stimuli (20), as well as impaired ability to
secrete IL-12, a cytokine important for the development of CD4 helper T
cell responses (2 l -22).

Although HCV persists in the majority of infected individuals, a
small fraction of patients can successfully clear the infecting virus. The
number of cases with self-limited HCV infection that have been carefully
studied is relatively small, such studies usually reveal a vigorous HCV-
specific T cell response, including CD4 T cell response (23-26) and CDS
T cell response (24,25,27-29).These responses were detected early
during the acute phase (24,25) and sustained for many years after the
clearance of HCV Q\. They were usually broadly targeted at multiple
epitopes restricted by different MHC molecules, without a dominant

epitope (29).Significantly high mitotic index mean of samples from acute

E

（
〕

n anlt-ttL v posttlve ano an e grou
t- test for equality of means

Mean of differences between
treated &
Untreated samples

T Sig.(2-
Tailed)

Mean
difference

Std.error
Difference

Acute VS chronic 4.365 0.001 20。291 4.648

Acute VS Control 1。274 0。224 7.733 6.072

Chronic VS Control 7.144 0.00 28.025 3.922
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HCV cases in this study which reflects the high potential of T cells to
respond to stimulators strongly support these findings. Moreover, high
numbers of PHA -stimulated lymphocytes of acute phase samples reveals

that HCV infection ,for unknown reasons, does not rapidly affect the
proliferation capacity of T cells inspite that it considered targets for HCV
replication.

In contrast, patients with chronic HCV infection usually have weak
or det'ected T cell responses against HCV, as indicated by the low
response to PHA stimulation compared to samples of acute cases or
controls. Previous studies reported low frequencies for the specific T
cells (29,30), short-lived responses (31,32), narrowly targeted epitopes
(29), as well as defects in the effector functions of the specific T cells
(33,34) which support our findings. Although the mechanism for HCV to
evade host immune responses and establish chronic infection is still
poorly understood, accumulating data indicate that HCV may play an

active role in attenuating host adaptive immunity to benefit its
persistence. In HCV chronically-infected patients treated with IFN,
increased T cell immunity after IFN therapy has been demonstrated for
HCV-specific CD4 T cells (35-37) and CD8 T cells (38,39) which reflect
the initial role of T cells in eliminating or persistence of HCV infection.

Taken together, these studies strongly suggest that the host T cell
responses are a key factor in determining the outcome of HCV infection.

In this study, HCV chronicity found to be associated with low T-
lymphocytes response to stimulation in comparison with acute or control
samples. Upon these findings, further studies needed to determine the

exact mitotic index value coffesponding to the stage of HCV disease in
order to manage disease treatment and control in order to replace the

sever, invasive,and complicated technique, liver biopsy, by simple, ease,

less invasive and cost effective one.
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ABCTRACT
The present study was conducted to isolate the fungus (different

isolates) that cause rotting of the yellow apple and identifo the fungus
depending on many characters including morphological, physiological, and

the ability of the isolates to produce some secondary metabolites (Extrolites)
like indole alkaloids (Ehrlich test) and the mycotoxin patulin.

Results showed isolation of 35 isolates of Penicillium expansum only.
Capability of 33 isolates of this fungus to produce patulin was tested. All
isolates were capable of producing patulin. The amount of patulin produced
varied with isolates, the average production by all isolates was within the
concentration (t2254.84- 2.074) ppm. Patulin contamination is considered
of great concem especially in apples and apple products due to its harmful
effect on human life.

INTRODUCTION
The mycotoxin patulin (4- hydroxy- 4H- Fural 13,2-Cl Pyran- 2(6H)-

one, is a fungal secondary metabolite that exhibits acute toxic, carcinogenic,
teratogenic and mutagenic properties (1,2,3). Within the food industry,
patulin contamination is considered of great concern in apples and apple
products, which are the main sources of human patulin consumption (4).
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- Patulin has also been found at significant concentrations in other fruits, such
: as pear, peaches and grapes (5,6). Patulin presence was suggested to be

indicative of the quality of the fruit used in production (7). Patulin is mainly
produced by species of fungi belonging to the genera Penicillium,
Aspergillus and Byssochlamis (8,9). Penicillium expansum in particular, is

considered the main producer of patulin in fruits (10,11). Penicillium
exponsum is the predominant post harvest and a common spoilage fungus
found mainly on apples.

The objective of the present study was to isolate and identiff isolates
of penicillium expansum from rotting apples and to evaluate their ability to
produce patulin in synthetic media quantitatively using HPLC.

υ

MATERIALS AND METHODS

- Isolation and Identification of the Fungus:-
The causal agent of the apple infection was isolated from the external

surface of the rotting apple fruits (Golden Delicious Variety) directly by
taking tissue samples (l-2) cm diameter, cut from the edge of infected lesion
of the apples, sterilized for (30) seconds with (10)% sodium hypochlorite
solution, washed in three changes of distilled water, then placed on PDA in
Petri plates and incubated at (25\ C (3). Identification was based on

Phenotypic characters (12). Growth was compared on: a- corn yeast extract
agar (CYA). b- PDA, c- Czapek's DOX (CZ) agar. Colony diameter,
microscopic characters were determined after (7) days (15 days on CZ
agar).

- Ehrlich test:-
The test is used to indicate production of cyclopiazonic acid and other

alkaloids. All isolates examined for their reaction with Ehrlich reagent using
a filter paper method. Ehrlich reagent consists of (2) g of 4-
dimethylaminobenzaldehyde in (96%) ethanol (85 ml) added (15) ml of 10N
HCL. Approximately four millimeter agar plug is cut out of the center of a
colony grown on CYA (Czapek yeast autolysate agar) (12) incubated for 5-9

days at (25\ C, and a round piece (l cm diameter) of the wetted filter paper
(Whatman No.1) is placed on the mycelial side of the plug. If a violet ring
appears after 2-6 min the culture contains cyclopiazonic acid or related
alkaloids. After 10 min the violet ring will fade away (12).

- Patulin Production:-
Method of (3) was used. Thirty three different isolates of P. expansltm

isolated and identified as mentioned previously were examined for their
capability to produce patulin. Two inoculum discs (5 mm diameter) were
taken from the edge of active colonies (age 5-7 days) grown on PDA,
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transferred to conical flasks (250 ml) containing (50) ml modified PDB
(Potato dextrose broth supplemented with 152 pmol /L manganese chloride
Mncl2 .4H2O) (13). Flasks were incubated at (2U + 2) for (7) days. At the
end of this period, fungal biomass was separated by filtration through
whatman (No.l) paper, then refiltered through a millipore filter (0.45pm
porosity) to remove spores. The filtrate was washed with a similar volume
of ethyl acetate (50 ml), shaken for (10) min, and the organic phase then
collected in a separate flask, dried with anhydrous Na2SO.r ( l0) g and
washed with (25) ml of ethyl acetate. The solution was then reduced to
almost dryness using rotary evaporator at (48)C. The residue was dissolved
in (2) ml of ethanol and kept in a deep freeze until used for detection.

- Stock solution:
A stock standard solution of patulin was prepared by dissolving (1.3)

mg of pure crystalline patulin (Sigma) in (25) ml methanol. Stock solution
with concentration of (52) ppm was kept in a deep freezer.

- Determination of patulin by HPLC:
The HPLC analysis was carried out on a Shimadzu model, equipped

with a CTO-2AS column oven, a LC-4A pump and a Shimadzu SPD-2AS
UV-visible detector. Separation was performed on a M-Band pack C-18
(250X 4.6 mm i.d), column of (5) pm diameter particle size. The mobile
phase was methanol: water (70:30). The flow rate was (0.5) ml/min. The
elution was monitored by UV absorption at (276) nm (3). Patulin quantified
by comparing the peak areas in the samples with the reference standard. The
concentrations were calculated using the formula

Patulin conc.(ppm) : Peak area of sample x Standard concentration

Peak area of standard

RESULTS AND DISCUSSION

- Identification of P. exponsum isolates:
P. exponsum is related to the subgenus Penicillium, section

Penicilliurz, series expansa (13).The identification of the taxa of subgenus
Penicilliun is difficult, because the micromorphology of the species is very
similar. In addition of the structure and branching of the conidiophores, the
shape, ornamentation and color of conidia, colony characters on different
media could also be helpful in identification, in addition to extrolite
production. Therefore P. expansum (35) isolates obtained from rotting
apples in this study were cultured and examined on CYA (Corn yeast

16
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extract agar), PDA and CZA (Fig I a,b,c). On CYA medium the colony
appeared Fasciculate, isolates grown on this medium differed in their
growth rate (Table 1) they showed average colony diameters between (2.9-
5.6) cm. Whereas, on PDA medium (Fig lb). The average colony diameters
were between (3.7-7.3) cm (Table 2).On CZA rnedium the colonies
occasionally form synnematous growth especially in the marginal area (Fig
1c). Micromorphology showed conidiophore heads (Penicilli) typically two
staged branched (terverticillate). The stipes were mostly smooth walled.
Conidia mainly ellipsoidal, smooth walled (Fig 2). Colonies grew well at
(25; C and cannot grow at (371C.

Extrolite production which is considered to be a very efficient help in
identification of Penicillium species is also used. The simplest test is Ehrlich
test which is used to indicate production of indole alkaloid. P. expansum
isolates gave positive reaction to this test (Fig 3 a,b). Patulin production is
also a useful extrolite test for the identification of P. expansum.

- Patulin production:
The ability of thirty three isolates of P. expansum isolated in this

study to produce patulin in synthetic medium (PDB) was tested. Results
showed that all isolates were able to produce patulin (Table 3, Fig 4 a,b) the
amount of patulin produced varied with isolates.

The highest producer was isolates (no.12) which produced (12254.85)
ppm, whereas the lowest producers were isolates number (7,18,19,28) which
produce toxin between (2.074-3.286) ppm.

In this respect, several reports suggested that differences in patulin
production depends on the culture conditions, medium composition,
temperature, period of incubation and isolates tested.

The results of amounts of patulin produced by different isolates in this
study agreed with (14), who showed substantial differences among P.

expansum strains in terms of growth kinetics and patulin production. (14)
also found that the highest patulin levels were those from isolated strains
displaying aggressive growth and profuse mycelial development. The results
are also consistent with (13) who showed maximum production of patulin
using same medium (PDB supplemented with manganese) and different
isolates of P. expansum within (65.72-338.21) pglml, and they noted that
PDB supplemented with manganese was found to be the best medium
supporting maximum patulin production by P. expansum. Furthermore, (3)
observed while testing (14) isolates of P. expansum, production of (100-
345.6) pglml on YES medium.

It is worth to note that several countries have established the

maximum limit of (50) Vgl kg for patulin in products for human
consumption. However, other countries have recommending the limits of
(20-30) pglkg for baby and infant foods respectively (15).
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Tatrle-l: Colony diameters of P. exptnsunl isolates grown on CYA after
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Isolate No. Colony diameter (cm) Isolates No. Colony diameter(cm)

1 3.25 19 33
う
‘ 45 20 35

3 4.2
つ

一
2.9

4 42 ０

一

う
‘

5 45 23 3.3

6 4.5 24 3.9

7 4.5
ξ
フ

う
‘ 3.7

8 4.4 26 ０
，

9 2.9 27 32

10 4.6 28 う
‘

つ
つ

5 29 つ
‘

く
υ

う
ん 45 30 3.8

今
Ｄ 56 う

０ 32

14 4 つ
‘

０
， 3.7

15 4.5 33 3.3

16 34 3.1

17
ξ
フ

う
０

，
，

18 う
ん

う
０

Al-M ustansiriyah J. Sci

8 days incubation at 25C

7 davs incubation at 25 C.

Vol.22,No.4,2011

Table-2: Colony diameters of P. e-rputtsunr isolates grown on PDA after
Cu na

Isolate No. Colony diameter (cm) Isolates No. Colony diameter(cm)

1 4 19 3.7

つ
‘ 4 20 3.8

う
０ 58 21 4

4 3.8
０
‘

つ
‘ 6.3

5 2.8 23 5

6 5.8 24 4.5

7 4.4 ξ
υ

う
‘ 4.8

8 48 26 6

9 4.5 27 5.5

10 4.9 28 4.7

5.9 29 4
つ
４ 4 30 5

13 4.8 31 3.8
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Table-3: Patulin production by P. expottsrrn, isolates compared with
standard Patulin assaved HP

Isolate No. Area space of isolate
(Retention time)

Area space of
standard

(Retention time)

Toxin
concentration

ppm

Pl 254520

(6.961)

177209

(6.866)

74686

P2 329822

(6.874)

一一　

〓

96783

P3 516009

(6943)

一一　

〓

15141707

P4 494025

(6967)

一一　

〓

14496611

P5 273559

(6.994)

一一　

〓

80273

P6 192868

(6.860)

177209

(6.866)

56.595

P7 13860

(7597)

219293

(7.709)

3.286

P8 17640365

(7597)

219293

(7.709)

4182.983

P9 1204497

(6946)

177209

(6.866)

35.345

P10 7419639

(7908)

219293

(7.709)

1759387

Pll 50911

(7.568)

219293

(7.709)

12.072

P12 41762882
(6.948)

177209

(6866)

12254.85

P13 162144

(7.616)

219293

(7.709)

38.449

P14 24920

(6.866)

177209

(7.709)

7.312

P15 1927261 219293 457.003

LC
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(7829) (7.709)

P16 18476

(7.880)

219293

(7.709)

4.381

P17 206744

(6869)

177209

(6.866)

60.667

P18 9498

(7900)

219293

(7709)

2252

P19 12147

(7.881)

219293

(7709)

2880

P20 3938565

(6.866)

177209

(6.866)

1155.727

P21 28701

(7880)

219293

(7.709)

6.806

P22

P23 58136

(6.876)

177209

(6866)

17059

P24 637182.8

(6.844)

177209

(6.866)

186974

Ｄ́つ

一

Ｐ 22402633

(7.692)

219293

(7.709)

5312.239

P26 4019110

(7.374)

219293

(7.709)

953.034

P27 3030716

(6.879)

177209

(6866)

889.329

P28 8747

(7.574)

219293

(7.709)

2.074

P29 2154204

(6.907)

177209

(6.866)

632127

P30 93988

(6.890)

177209

(6866)

27.579

P31 385617

(6.898)

177209

(6.866)

l13.155

P32 83414.6

(6.968)

177209

(6.866)

24.477

P33

P34 93787

(6.888)

177209

(6866)

27_521

P35 458875

(7.428)

219293

(7.709)
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Fig -1: Type of growth of P. exponsum isolates grown for (7) days of
(25)C on:

a- CYA b- PDA c- CZA

Fig -2: Comnidiophore head (tervertocillate) of P. expansum grown on
PDA.
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Fig -3 a,b: Reaction of P. expansum with Ehrlich reagent.
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Fig -4: Chromatogram of Patulin analyzed by HPLC.
a- Patulin produced by P. expansum isolate no.(12).
b- Standard patulin.
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Effect of Melatonin as Antimicrobial Agent Against Some Pnthogenic Bacteria

Suhad, Nuha and Rawaa

ABSTRACT
The widespread distribution of antibiotic resistant bacteria in

hospitals specially the types of nosocomial infections caused major public
problem which leads to many dead cases .therefore ,our study aimed to
evaluate the invitro antimicrobial activity of melatonin against some
pathogenic bacteria that isolated from blood, urine,sputum and wounds
collected from patient suffered from different clinical cases as follows :

(Staphylococcus aureus 4 isolates, Acinetobacter baumannii 4 isolates,
Pseudomonas aeuroginosa 2 isoletes , Enterococcus faecalis 2 isolates ,

Pseudomonas aeuroginosa ATCC27853 and Staphylococcus aureus ATCC)

Sesitivity of isolates was tested against some antibiotics, result
revealed that isolates showed multi resistant to antibiotics, considered the
most important resistant groups was carbepenem resistant P.aeuroginosa
and A.baumannii ,methacillin resistant S.aureus and vancomycin resistant
E.faecalis .

Minimum inhibitory concentration and Minimum bacteriocidal
concentration were determined and the results showed that melatonin had
antibacterial effects against some pathogenic bacteria , the results obtained
that MIC of the melatonin was (64,64,193 ,193,384,38a) pg \ml against (P
aeuroginosa ATCC27853, S aureus ATCC, A.baumannii , P.aeuroginosa
,Efaecalis ,S.aureus )respectively , and MBC of melatonin against
(P.aeruginosa,A.baumannii, S.aureus, E.faecalis, P.oeruginosa ATCC
27835, S.aureus ATCC2gl23)was (384,384,512,512,128,128) pg\ml
respectively.

INTRODUCTION
Resistance of microorganisms to many classes of antibiotics is a

major public health concern. Even prior to the first clinical use of antibiotics
more than 60 years ago, resistant organisms had been identified [1].

The noticeably increasing numbers of multi-drug-resistant microbial
infections have become a serious health care problem. In particular, the
appearance of multi-d*g resistant strains of gram positive and gram
negative bacterial pathogens such as Staphylococcus aureus methicillin-
resistant( MRSA), MRSA strains have emerged worldwide as important
nosocomial pathogens, and the prevalence of these strains in the community
is now increasing rapidly , and Enterococcus vancomycin-resistant , which
causing serious problems in health care 12) . Acinetobacter baumannii also
has emerged as a primary nosocomial pathogen in hospital outbreaks, and is
ranked second after Pseudomonas aeruginosa among nosocomial aerobic,
bacillar pathogens [3]. Based on published data, the prevalence of
carbapenem resistant A. baumannii strains is on the increase [4]. During
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recent decades, antibiotic resistance has become common, and the need for
developing new efficacious antibiotics is currently a major goal of the
pharmaceutical industry [5].

Recent studies have shown the important role of anti inflammatory
and antioxidant agents, including melatonin [].

Melatonin (5-methoxy-N-acetyltryptamine), a derivative of the

essential amino acid tryptophan, is an indolamine hormone with its blood
levels varied throughout the day. Melatonin is an agent that produced at

night by the pineal gland. melatonin can also be found in cells of the bone

marrow and gastrointestinal tract and plays a fundamental role in the

neuroimmuno-endocrine system. In most of the published studies, an

antioxidative effect, improved microcirculation and a stimulation of
intestinal epithelium may also apply in the beneficial effects of melatonin on

the syrnptoms of colitis induced in rats [6].
Although melatonin has been extensively investigated, only a few of

them relate to its invitro antimicrobial activities on to its effects in infectious
diseases. New invitro antimicrobial studies using melatonin suggested that it
has limited antimicrobial properties, while one study found that melatonin
inhibited Candida albicans at a concentration of 300 pg\ml [7]. In contrast

to the invitro studies, virtually all invivo studies performed with melatonin
in infectious disease models documented it as a successful therapy I I J.

Melatonin prevents the uptake of the Linoleic acid (LA), an

essential omega-6 polyunsaturated fatty acid is a growth factor for a number
of tumor types,by cancer cells which reduces the activation of genes that
promote cell proliferation [8]. Similar actions of melatonin on the bacterial
wall thus may restrict the survivability of bacteria. Additionally, melatonin
has a high metal binding capacity. Melatonin binds iron , copper and zinc
thereby reducing their cytoplasm availability. Bacteria are strongly
dependent on free metals; in particular, free iron for growth .melatonin
reduces bacterial translocation in TNBS-induced colitis. The anti-
inflammatory and anti-apoptotic effects of melatonin can reduce the extent

of mucosal damage [7]. Melatonin is effective in controlling parasite and

Chlamydia replication and suggests that melatonin might serye as an

effective therapeutic agent in the treatment of American trypanosomiasis

teltlol.
Here in current study, we tested whether melatonin may have

antibacterial activity by examined the invitro effect using antibiotic-resistant
bacterial that cause nosocomial infections isolates from different cases.
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MATERIALS AND METHoT;'nuo'Nuha 
and Rawaa

Bacterial isolates
A11 bacterial used in this study were isolated from

(blood,.urine,sputum and wounds) samples collected from patient suffered
from different clinical cases. These samples collected from patients
attending Teaching Labs in Baghdad City S.aureus ATCC and
P.aeruginosa ATCC 27835 were used as control . Isolates were maintained
as subcultures were grown on Brain Heart Infusion agar (Biolife) incubated
at 37 oC for 24 hrs.
Preparation of melatonin Solution

As melatonin (drug) is weakly soluble in water, dimethyl sulfoxide
(DMSO; Sigma / Germany), ethanol and polyethylene glycol were
examined to dissolve melatonin. Two milligrams per milliliter solution from
esch solvent was prepared as stock.

McFarland tube standard (0.5)
A barium sulfate turbidity standard solution equivalent to a 0.5

McFarland standard was prepared as described by I l].

Antibiotic SusceptibilityTest
Thirteen various available and commonly used antibiotics discs

were used in the antibiotic sensitivity test. The susceptibility of different
types of isolates to different antimicrobials was determined by Kirby-Bauer
disk diffusion method on Mueller Hinton media [2]. The sensitivity and
resistant were determined by measuring the diameter of inhibition zones
around the antibiotic disc [11]. the antibiotics disc (BioAnalyse \Turkey)
were used in this study's : Amikacin 30 pg / disc, Ampicillin l0 pg / disc,
Cefepime30 pg / disc, Chloramphenicol 30 pg / disc, Ciprofloxacin pg I
disc, Erythromycin 30 pg / disc, Methacillin 30 pg / disc, Gentamicin l0 pg
/ disc, Imipenem 10 pg / disc, Penicillin l0 U, Piperacillin 100 pg / disc,
Tetracycline 30pg / disc, Vancomycin 30 pg / disc.

Determination of MICs and MBCs
The minimum inhibitory concentration (MIC) for melatonin was

performed by the tube dilution method [3][14], against all bacterial
isolates were used in this study. Serial twofold dilutions of melatonin were
prepared in tubes with concentrations ranging between
(8,16,32,64,128,256,512,1024) pglml by using Mueller Hinton Broth
Bacterial suspensions were adjusted to the 0.5 McFarland standards
approximately (1 X 108) CFU/m1. Final inoculums were adjusted to the 105

CFU/spot. An isolate was added to each tube. they were incubated at 37"C
for 24 48 hr. After incubation, bacterial growth was assayed by
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absorbance measurement at 620 nm. Bacterial growth was also indicated by

the presence of turbidity. Because DMSO itself could have antimicrobial
activity, DMSO solution by itself was always used as a control.

The MIC was defined as the lowest concentration of melatonin that
completely suppressed colony groMh (no visible growth compared with the
growth of control).

The MBC was determined and defined as the lowest concentration of
melatonin that completely no colony growth was visible onto plate culture

u3l[14].

REULTS AND DISCUSSION
Bacterial isolates

All isolates were subjected to the cultural, microscopically,
biochemical examinations for identification to the species. The results

showed four different species isolates of bacteria including A. baumannii (n
: 4) isolated tiom blood culture samples from bacteremia patients and

sputum samples for patients suffered frorn Respiratory Tract Infections, P.

aeruginosa(n:2) isolated from blood and sputum samples, and S.attretts(n
: 4), isolated from wounds , blood and urine samples ,while E.faecalis
isolated from blood and urine samples from Urinary Tract Infections
patients. These types of bacteria were identified by conventional methods

[5, 1 6 ,17 ]. And further by the API 20 E system (bioMerieux, France) and

API Staph system (bioMerieux). S. aureus ATCC 29123, P. aeruginoso
ATCC 27853 were used as control strains.

Detection of Antibiotic Susceptibility test
All four types of bacterial isolates( A.battmannii , P.aeruginosa ,

S.aureus and E.faecalis) were tested for their susceptibility towards thirteen
antibiotic discs by using disk diffusion method. The results in figure (1)

showed the isolates of l. baumannii(n:4) were completely resistant to
antibiotic groups included Amikacin, Cefepime,Imipenem, Ciprofloxacin

,Centamicin ,Carbenicillin, and Tetracycline . It was also clear from Figure
(1) that 50 % of P.aeruginosa isolates (n:2) were resistant to Amikacin
while others showed 100% resistant to Cefiepm, Ciprofloxacin, Gentamicin,
Carbenicillin, Imipenem and Tetracycline.

Results of figure (2) showed that Efaecalis isolates(n:2) were

highly resistance to all antibiotics groups such as Vancomycin, Methacillin,
Tetracycline, Ciprofloxacin, Erythromycin, Penicillin, and Amikacin
(1OO%).while S.aurezs isolates (n:4) showed moderately resistant 50 o/o to
Amikacin and 25o/o to Vancomycin and Ciprofloxacin, but highly resistant

100% to Methacillin, Erythromycin, Penicillin and Tetracycline.

^
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Fig. -1 : The Susceptibility of A. buumannil and P. aeruginosa to
Antibiotic

In majority, our results indicates the isolates P.aeruoginosa and
A.baumannii was found to be resistant to all antibiotic especially to
carbapenem group( imipenem) ,others S.aureus and E.faecalis resistant at
least to five antibiotic included methicillin and vancomycin, hence were
considered to be multi drug resistant isolates (MDR). The resistances of P.

aeruginosa as mentioned previously are due to intrinsic, acquired and
genetic resistance [18] furthermore, the differences in the level of
susceptibility to certain antimicrobials and the mechanism of resistance to
antibiotics could be attributed to target modification, multidrug efflux
systems (tl9]. In addition, resistance of P. aeruginosa to antibiotics is very
definitely associated with overuse of broad-spectrum antibiotics in hospitals

1201. Al- Khafaji, l2l) refers to The susceptibility of 19 isolates of
Acinetobacter bqumannii to imipeneme (100%) and resistant 100% to (Co-
trimoxazol , Nitrofurantoin , Carbenicillin, Tetracycline , Aztreonam ,

Ciprofloxacin , Cephalothin ). One of the most poignant instances is the
widespread prevalence of MDR A. baumannii among personnel returning
from military operations in Iraq and Afghanistan 1221. Especially feared are

epidemic hospital infections caused by multi resistant strains particularly
that produce ESBLs . ESBLs are usually plasmid mediated. Since these
plasmids are easily transmitted among different members of the
Enterobacteriaceae, and others bacteria (gram positive) accumulation of
resistance genes results in strains that contain multi-resistant plasmids [23].

Conjugal transfer of genes and genetic elements between different
strains and between environmental and clinical strains in both directions
under natural conditions are probable issue,l24l.

I

Luhad, Nuha and Rawaa

０

　

　

０

　
　

０

　

　

０

　

　

０

　

　

０

　

　

０

２

　

　

０

　
　

８

　

　

６

　

　

４

　

　

２

ｏ
コ
一●
＞
Φ
Ｏ
●
“
Ｅ
Φ
Ｏ
」
０
０
Ｓ

n A.baumanni
i

I P.aeruginos

cef iepm Ciprof loxacin Gentanicin

Antibiotic groups
carbenicillin, tetracycline

t7

31

‐



120

100

０

　

　

０

　

　

０

　

　

０

８

６

４

２

Φ
コ
一●
＞

０
ゅ
●
Ｊ
〓
０
０
」
０
」

ゞ

tl S.aureus

I E.faecalis

trEtlrcillin letrelclire, ililcin, Ciprcfl@in

Antibiotic groups

Al-M uslansiriyah J. Sci Yol. 22, No. 4, 201 I

Fig. -2 : The Susceptibility of E. faecalis and ^S. 
oureus to Antibiotic

Determination of MIC and MBC
The MIC and MBC value of rnelatonin was determined against all

bacterial isolates. Melatonin was found to exhibit antibacterial activity
against the four clinical and standard strains of bacteria but in different
concentration (Table I ), and this depends on the anti bacterial effect of
melatonin upon the different pathogenic bacteria and mode of action .

The MIC concentrations for melatonin was 384 prg /ml for gram-

positive bacteria,lg3 pg /ml for the gram-negative microorganisms and

64ltg /ml for the standard strains as a control.(figure-3). Dimethyl sulfoxide
was used alone as the negative control and did not cause a visible inhibition
of growth of the bacteria while neglected other solvent because they give
positive result (visible inhibition of growth of the bacteria).

The result of MBC showed bacteriocidal effect of melatonin against

all pathogenic bacteria and control bacteria at high concentration .(figure-4)

, except standard strains P. oeruginosae ATCC and S.aureus ATCC in
concentration 128 pg /ml.

Table -1 : The (MICs) and MBC of melatonin against pathogenic
bacterial isolates.

Bacteria Isolates (MIC) pg/ml (MBC) pg /ml

A.baumannii 193 384

P. aeruginosae t93 384
E.力θθα′お 384 5t2
S.aureus 384 5t2
P. aeruginosae ATCC 64 128

S.aureus ATCC 64 t28
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□ □ □ □ □ □ □□□

The MICs of melatonin against P.oeruginost ATCC
C: control

No. of tubes (1 .2.3.4.5.6.7.8.) Refer to different
concentration of melatonin
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Fig.-4 : The MBCs of melatonin against pathogenic bacterial isolates
A t S .aureus
B : P. oeruginosa
C : A. baumunnii

As melatonin is weakly soluble in water, here we use ethanol,
polyethylene glycol and DMSO to dissolve the indolamine. Ethanol and
polyethylene glycol were gave negative result because in our experience
that at higher concentrations of melatonin in an alcohol:water mixture
precipitates sometimes form. Thus, DMSO rather than ethanol was used to
dissolve melatonin. Although the density of DMSO (1:0.1 g/ml) is different
than water, they are miscible and they form a uniform mixture in a 50:50
concentration (volume: volume).

34

^



へ
）

Effect of Melatonin as Antimicrobial Agent Against Some Pathogenic Bacteria

Suhad, Nuha and Rawaa

However, The results indicate that melatonin has in vitro
antimicrobial activity against the isolates of imipenem resistant A.baumannii
(the blood isolate) and imipenem resistant P.aeruginosa (the blood isolate)
reflects similar resistant to antibiotics as well oS, similar sensitivity to
melatonin solution ,so as the results of the isolates of methacillin resistant
S.aureus (the blood isolate) and vancomycin resistant E.faecalis (the blood
isolate) ,this goes in agreement with Tekbas et al [] who found that P.

aeruginosa and A.baumannii clinical isolates from blood and sputum
resistance to carbapenem , methacillin resistant S.aureus showed similar
sensitivity in-vitro and MIC were (125 ,125 ,250)pg\ ml respectively.

Melatonin was tested against both gram-positive and gram-negative
bacteria; the results showed that melatonin is more effective in inhibiting
gram-negative microorganisms compare with standard strains. In gram-
negative bacteria, the cell envelope is composed largely of protein
glycopeptide, lipopolysaccharide, and also, substantial amounts of lipid. The
inner membrane of gram-positive bacteria and both inner and outer
membrane of gram-negative bacteria are rich in phospholipids 125, 26).

Konar et al. l27l reported that melatonin, at the concentration of 1000 pg\
ffiI, significantly reduced the lipid level of Sacchoramyces cerevisae.
Furthermore in the same study, melatonin, at concentration of 300 pg\ ml,
was shown to be one of the most effective agents in reducing lipid levels of
Candida olbicans.. Jasim et al [28] also referred that melatonin showed
antibacterial effect against multi drug resistant Mycobacterium tuberculosis.
in vitro by reducing viable count of bacteria to (10 '-tO';CfU\-l in
concentration (50-400) pg\ml respectively.

Melatonin considered an agent reduces the absorption of substrates
through the wall or binds some of the intracellular substrates (e.g. Fe+3), it
could also prolong the lag phase of the bacteria and block/inhibit the
exponential phase[1].

Melatonin reportedly has a high metal binding capacity including
iron. Gulcin et al. l29l also noted that melatonin is an effective metal
chelating agent. This feature of melatonin has been typically thought to be

related to the antioxidant properties of the indole by making transition
metals unavailable for the Fenton reaction. However, in case of bacterial
growth, an agent which binds free iron in the cytoplasm has great
importance. As melatonin easily passes all biological barriers including
bacterial cell wall, it may bind free iron in the cytoplasm and restrict
bacterial growth via this mechanism[1].

The bacteria used in this study are considered highly problematic
bacteria because they cause antibiotic-resistant nosocomial infections .So

melatonin was chosen as a new antibacterial agent for the treatment of
bacterial infections in-vitro .Identifuing the mode of action could be of great
help in developing and researching new anti-bacterial drugs.
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ABSTRACT
The speciflc cellular irnrrlune response play a rnain role in the hepatic

necrosis that occur with hepatitis B virus(HBV)infeCtiOn and in the

persistence or lack of viral infection.

The ailn ofthis study was to evaluate the cellular inlrnune response in

patients with chronic hepatitis B virus(CHBV)infection,宙 a estimation of

serllm levels ofinterferon―gamma(IFN―γ)and interleukin… 12(IL-12),.

Venus blood samples were collected from 45 patients with CHBV

infection.C)ther 20 blood samples were collected from healthy individuals

as control groupo Enzyme linked immune sorbent assay(ELISA)was uSed

to estimate the sertlm levels of(IFN― γ)and(IL-12)。
The results showed insigniflcant drooping in serunl levels of IFN―γ

and IL-12 respectively in CHBV patients group as compared with healthy

control group.
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INTRODUCTION
Hepatitis B virus (HBV) is a member of the Hepadnaviridae family

,is a small DNA virus with unusual features similar to Retrovirus through
an RNA intermediate and can integrate in host genome (1,2). Hepatitis B
virus is a major cause of acute and chronic hepatitis in human. As HBV
itself is currently viewed as non-cytopathic virus 'the liver pathology
associated with hepatitis B is rnainly thought to be due to immune
response directed against HBV antigens (3'4,15). In approximately 95oh of
adults exposure to HBV lead to acute infection that is rapidly resolved
without long-term consequences, whereas the remaining 5o/o fail to control
viral infection, leading to chronicity(5,6). The clearance of virus was

clearly associated with an efficient adaptive immune response (7).
Substantial evidence exist to indicate that host innate and adaptive
immune responses play a crucial role in controlling HBV replication in
vivo (8). Infection with HBV in adults usually results in self-limiting acute
hepatitis , which confers protective irnmunity and causes no farther
disease. Patients with a chronic HBV int-ection lack a vigorous poly clonal
and multispecific T-cell response and instead exhibit a weak, infective or
un-detectable virus-specifi c T-cel I response.
The host protective immune response against HBV infection is mainly
mediated by CD4* and CD8* T-cells, which secrete IFN-7 and activate
cytotoxic T lymphocytes, which directly eliminate infected cells(9,10). In
addition, type 2 cytokines, such as IL-4 and IL-5, may also be involved in
the clearance of circulating virus by promoting the production neutralizing
antibodies against the HBV surface and core antigens ( I I ). In chronic
hepatitis B (CHB), the T-cell response and circulating cytokines profile are

associated with viral replication and liver function (9). Low dose of virus
may trigger Thr and cytotoxic T-lymphocytes responses, whereas high dose

of virus induce a Th: mediated, non-protective humoral response ( l2). The
T-cell response is relatively mild infective in chronically infected patients
compared to acute incidence ( I 3 ), both Th r and Th2 immunity are
functionally impaired in chronic HBV patients (14). Because HBV is non-
cytopathic, liver damage is thought to be immune mediated. Immune liver
damage in HBV patients has conventionally been attributed to cytotoxic
killing ofinfected hepatocytes by virus specific CD8 T-cells(15,16).
The distinguishing feature between patients with or without HBV-related
chronic liver disease was the presence of large,, non-antigen-specific
lymphocytic infiltrate in the livers of the former group ( I 7). Liver
inflammation initiated by virus-specific CD8 is amplified by other
lymphocytes (18). One of the largest constituent of lymphocytic infiltrate in
HBV infection is NK cells (19-23). The CD56 subset of NK cells is known
a potent source of cytokines such as
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IFN-y ( 20). NK expressed tumor necrosis factor-related apoptosis-
inducing ligand (TRAIL) may play a role in non antigen-specific mediation
of liver damage in CHBV infection. NK cells can directly activated to
promoting cytotoxic ity (24),and TRAIL expressio n(25),and IL- 12 favoring
IFN-y production(24,26). CD4* CD25* regulatory T-cells (Tregs) are
immunosuppressive T-cells that play an essential role in controlling
immune response and autoimmunity(27). Tregs may also play a role in
regulating immune responses to HBV infection(28). High levels of Tregs
have been detected in CHB and are thought to be responsible for chronicity
of hepatitis(29).

MATERIAL AND METHODS
Forty five (15-65 years old, mean 39.5 years, 25 males and 20

females) patients with CHBV infection in Kadhmiya teaching hospital,
during period from October 2008 to march 2010 were used for this study.
the cause of chronic liver disease was determined using standard diagnostic
criteria. chronic hepatitis B was diagnosed by positive serological tests for
serum hepatitis B surface antigen (HBsAg) for at least 6 months. Twenty
(18-55 years old, mean 33.4 years, l0 males and 10 females ) healthy
individuals were used as control group.
Five ml of venous blood were collected from each individual in plain tube.
Serum were separated , put in eppendorf tubes and stored at (deep freezing
-20 co).

i

Immunological assays:
Enzyme-linked immune-sorbent assay (ELISA), (e Bioscience,

England) and Biosource, Belgium) was used to estimate serum levels of
IFN-y and IL-12.

STATISTICAL ANALYSIS
Statistical analysis has been performed using (SPSS, version 11.0) for

windows. Continuous variables were expressed as mean *standard effor
(SE). data were analysed using independent sample student's / test.

Significance was assigned for p values (<0.05) with95Yo confident interval.

RESULTS AND DISCUSTION
Interferon-gamma : serum levels of IFN-y showed insignificant dropping

a in CHB patients group (532.77 + 79.73 pglml) as compared with healthy
control group (665.00 + 100.97 pglmi)
Fig.l
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Interleukin-l2 : serum levels of IL-12 showed
CHB patients group
(23.43 + 4.60 pglml) as compared with healthy
13.08 pg/ml ).Fg.2
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HBV-specific T-cells responses in the chronic stage of HBV infection are

functionally impaired and much weaker than those detectable in acute

self-limited infection (30-33). The response associated with particular
cytokines IFN-y, IL-12, IL-2 and TNF-p.These cytokines profile promotes
delayed-Type hypersensitiviry response. cyotoxic cell response and

macrophages activation or cellular inflammatory reaction (34). Primarily
Th1 response characterized by lL-2, IL-12 and IFN-y (3a-36). The Thr
cytokines are effective to eliminate cancer cells whereas the Thz cytokines
are inhibitory on Thl mediated anticancer effects (37,38) Thr/Th2
cytokines producing T-cells were significant lower in CHBV patients

compared to normal individual ( 14)

The current study results shows dropping of serum levels of IFN-y in CHB
patients these data agree with Francisca et al (39), which revealed that
concentration of IFN-y in hepatitis B patients were significantly decreased.

The decrease or not affect of serum levels of IFN-y in CHB patients
(3,13,14), refer to impairment of Thl immunity which revealed by a weak
infective or un detectable virus-specific T-cell response (8). The decrease

in serum levels of IFN-y coincides with the increase in the levels of IL-10
which inhibits IFN-y synthesis (40) which may lead to suppression of
cytotoxic killing of infected hepatocytes by virus-specific CD8* T-cells.
Gorelik etal (37) showed that the normal level of IFN-y in the serum of
acute HBV infection this results explained by fact ,DNA viruses are poor
inducer of IFN-y. Hence, the immunotherapeutic strategies have proved
to be useful in hepatitis B infection(4,41).
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Matured dendritic cells (DCs) activate naive helper cells efficiently through
stimulation with HLA class II, co-stimulatory molecules ( CD80 and

CD86), and cytokines such asIL-12.
The stimulated The cells in turn activate DCs by expression CD40 ligand
and secreting TNF.
IL-12 produced by myeloid DCs stimulate The cells to differentiate towards
Th1 cells (42).Furthermore IL-12 which produced by DCs and Thl cells
promoting the activation of NK cells and CTL cells (a2-aQ. Macrophages
stimulated by Th1 cell produce TNF which accelerates local inflammation
(42). Rossol e/al (47) showed that HBV patients undergoing therapy
demonstrating increases in serum IL-12. IL-12 and IL-18 released by
macrophages was shown to contribute to non-cytopathic antiviral effect by
inducing IFN-y in other immune cells (48,49).
Significant dropping of serum level of GM-CSF which produced by
macrophages, macrophages suppression will lead to decrease its ability
to produce IL- 12 and inhibits of IFN-y production by other cells consisted
of Th1 (50,51)
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ABSTRACT
The optimunl conditions for production of plantaricin VGW8,a

bacteriocin produced by ttα σ′οbασJ′′クsp:α″′αrν″VGW8 were detellllined.

The results showed that the best production inediuln was named production

liquid medium(PLM)whiCh COmposed of 2%glucose,2%peptone,1.5%
yeast extract,  1.50/O beef extract, 0.250/O K2HPC)4 and O.50/O tween

80,attuSted at pH 5 and incubated at 30° C for 12 hours(under anaerobic

conditions)and with inoculum size of2%of cells number lX 109cel1/ml.

INTRODUCTION
Bacteriocins are ribosomally synthesized, biologically active proteins

or protein complexes that display antimicrobial action towards usually
closely related species(l). Bacteriocin production is an unstable phenotype

,it is not only depended on the bacterial growth phase but also on the
environmental conditions, such as, growth medium, pH, temperature and
general microbial growth conditions (2). One of the studies showed that
nutrient-rich media such as MRS should be used to mimic food fermentation
processes, in particular with respect to bacteriocin production (3). Studies
on complex media and on wastes have demonstrated that bacteriocin
production depends on the medium composition. This dependence is due to

"
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both the qualitative and quantitative nature of the nutrient sources mainly ,\

those of carbon and nitrogen sources (4).

By supplementing the medium with growth limiting factors, like
carbohydrate, vitamins and potassium phosphate or by choosing the best-

adapted culture medium, levels of bacteriocin production is often increased
(5,6).4 part from the studies conducted on the effect of carbon and nitrogen
sources on the production of plantaricins (7,8,9). However, in view of
practical applications, it seems to be of crucial importance that the

bacteriocin-producing strain is perfectly adapted to the nutrient
environment( 10). In this study, the optimum conditions for production of
plantaricin VGW8 from Lactobacillus plantarum VGW8 were determined.

MATERIALS AND METHODS
Bacterial isolates
The bacterial isolate used for plantaricin VGW8 production was

Lactobacillus plantorum VGW8 (that isolated previously from fermented

vegetables). Other bacterial isolates i.e. Staphylococclts otffeus ATCC
25923, Escherichia coli ATCC 25922, Listeria monocytogenes ,

Enterococcus feocalis , Solmonello Qphi, Bocillus spp. , Lactobocillus
acidophilus , Pseudomonos aeruginosa, Pseudomonas /luorescens,
Serratia marcescens, Klebsiello spp. and Staphylococctts epidermidis were

used as indicator bacteria ( I I ).

Culture media
Man Rogosa Sharpe broth (MRSB), brain heart infusion broth (BHIB),
trypton soya broth(TSB)( Hi-Media / India), nutrient broth (NBX
DifcoAJSA),acetate medium of Rogosa(Sl) (12), M17 (13) and whey
medium (14).

Plantaricin activify assay
Measurement of plantaricin VGW8 activity was carried out by serial two-
fold dilutions of cell-free supematant (crude plantaricin)(15). These

dilutions were used to detect the antibacterial activity of plantaricin VGW8
against indicator bacteria by agar well diffusion assay (16).The arbitrary
unit (AU) was defined as the reciprocal of the highest dilution producing a

clear zone of growth inhibition of the test isolate.AU was calculated as:

(1000 / 100) ;a D, where 1000:constant,l00:volume of supernatant in a

well(pl) and D : the dilution factor(15).
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Pla nta ricin concentration
It was determined according to (17) .The concentration and antibacterial
activity of plantaricin VGW8 were determined in all experiments of this
study.

Plantaricin production in different media
To determine the best medium for plantaricin VGW8 production, an 18-

hours old culture of Lb. plontarum YGW8 was inoculated into different
culture media: MRSB, SL broth, M17 broth, BHIB, NB, TSB and whey
medium. Cultures were incubated anaerobically at 35'C for 24 hours.

Effect of medium composition
l% of an l8-hours old culture of Lb. plantarum VGW8 was used to
inoculate the following media:
(a) MRSB without glucose supplemented with 2oh of glucose, lactose,

maltose, mannitol, sucrose, fructose and mannose, respectively . MRSB
without glucose supplemented with 2,4,6,8 and l0 o/o of the best carbon
source (glucose), respectively to determine the optimal concentration of it.
(b) MRSB without organic nitrogen sources supplemented with 0.5,1 ,

1.5,2 and 2.5% of peptone, beef extract and yeast extract, respectively,2o/o
peptone +1.5o beef extract,2%o peptone + l.506 yeast extract, l.5oh beef
extract + l.5oA yeast extract, 2o/o peptone *15% beef extract *1 .5o/o yeast
extract, respectively.
(c) MRSB without potassium phosphate supplemented with 0.1,0.2,0.25
and 0.5 %o of KH2PO4 and KzHPOa, respectively.
(d) MRSB without tween 80 supplemented with 0.1,0.2,0.25,0.5, 0.75 and

I oh of tween 80, respectively.
All media were incubated anaerobically at 35oC for 24 hours. The medium
composed of 2o/o glucose + 2yo peptone + l.5o yeast extract + l.5o beef
extract + 0.250 KzHPOa + 0.5o tween 80, that prepared in this study
referred to as production liquid medium (PLM) was used in all subsequent

experiments in this study.

Bffect of inoculum size
PLM was inoculated with2o/o of 105'106,107,108,10e and 10r0 cell/ml of Lb.
plantarum VGW8 respectively ,and incubated anaerobically at 35oC for 24

hours .

Effect of medium pH
PLM was adjusted to pH 3,3.5,4,4.5,5,5.5,6,6.5 and 7 respectively, and

inoculated with 2Yo of an 18-hours old culture of Lb. plantarum VGWS and

incubated anaerobically at 35oC for 24 hours.

!
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Effect of incubation temperature
PLM was inoculated with 2% of an

VGW8 and incubated anaerobically
hours.

Wala'a and Rashid

18-hours old culture of Lb. plantarum
at 25,30, 33, 35, and 37 "C for 24

Effect of incubation periods
PLM was inoculated with 2Yo of an l8-hours old culture of Lb. plantarum
VGW8 and incubated anaerobically at 30oC for 6,8,12,24 and 48 hours .

Effect of incubation conditions
PLM was inoculated with 2o/o of an 18-hours old culture of Lb. plantarum
VGWS and incubated aerobically and anaerobically at 30'C for 12 hours.

RESULTS AND DISCUSSION
Optimal medium for plantaricin VGW8 production

As shown in table I, MRS and SL broths were the best media for
plantaricin VGW8 production. This might be due to the presence of tween
80 and potassium phosphate, tween 80 is known to enhance production of
bacteriocins, it is a surface-active agent that lowers the interfacial tension
around bacteria suspended in the medium. This permits more rapid entry of
desired compounds into the bacterial cell. As a result,, there may be more
rapid growth or other activity between the bacteria and the reactive
compounds in the medium ( l8).

Low plantaricin VGW8 production was observed in TSB. No growth
of bacteria was observed in BHIB, NB, M17 or whey medium. This might
be due to the presence of inhibitors in culture medium that suppressed the
growth of Lb.plantarum or due to the deficiency in the medium
components, as a result, no production of plantaricin VGWS was occurred.
However, MRS medium is a better one for cell growth and bacteriocin
production from lactic acid bacteria (LAB) than other media (4).Similar
results were reported for other plantaricins produced by different strains of
Lb. pl ant arum (19,20,21).
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MRS: Man Rogosa Sharp, SL: Acetate medium of Rogosa, BHIB: Brain
Heart Infusion Broth, TSB: Trypton Soya Broth, NB: Nutrient Broth.

Optimal carbon source
The highest specific activity was 3.17x102 AU/mg protein at 2o/o

glucose concentration whereas maltose had the minimum effectual with
specific activity 1.91x102 AU/mg protein(figure 1), suggesting that the 2o/o

of glucose is favored for production. The specific activity of plantaricin
VGWS was lowered to 2.27x102 and 2.24x102 AU/mg protein when 8 and

l\oh concentrations of glucose were added, respectively. Similar results
were recorded for other plantaricins (21,22). These results indicate that
production of bacteriocin from producer cells was affected by type of
carbon source. Glucose is considered the main carbon source by all
microorganisms due to its molecular weight, rapid uptake, utilization and

cellular energy conversion (4).

Table -l: Antibacterial activity of Luctobscillus plantururz VGW8
asainst indicator bacteria in different culture media

Antibacterial activity against indicator bacteria
(diameters of inhibition zones, mm)

Cultural
medium

ⅣIRS broth

SL broth
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Fig. -l: Influence of different carbon sources on production of
plantaricin VGWS by Ltctobacillus pltnlurum VGWS.

Optimal concentration of organic nitrogen source
Of all organic nitrogen sources assayed, 2% peptone yielded high

specific activity of plantaricin VGWS (5. l9x I 0rAu/mg protein) while at the
presence of 1.5oh of beef extract or yeast extract yielded plantaricin VGW8
with specific activity of 3.27"102 or 4.47x102 AU/mg protein,, respectively.
As shown in figure 2, a combination of peptone, yeast extract and beef
extract 2:1.5:1.5 % yielded plantaricin VGW8 with the highest specific
activity 5.27"102 AU/mg protein. This indicated that plantaricin production
was affected by type and concentration of nitrogen source. Depending on
the results above, a combination of 2% peptone, l.5o/o yeast extract and
l.5o/o beef extract was added to the medium to improve plantaricin VGW8
production. Beef extract is known to contain variable amounts of
fermentable carbohydrates as well as amino acids(23), peptone has a high
concentration of molecular weight peptones and amino acids(24), yeast
extract also contain different amino acids that important in biosynthesis of
plantaricin and thus increasing its production.

One of the studies reported that MRS medium containing 2%o peptone
concentration yielded an increase in production of bacteriocin from
Lb.plantarum (25). Other studies showed that supplementation the medium
with I or 1.5o/o yeast extract yielded in increasing plantaricins production
(14,26). Using more than one nitrogen source for improvement of
bacteriocin production was also reported(20) .

^
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The optimal concentraction of nitrogen source (%)

Fig.- 2: Determination the optimal organic nitrogen source for
production of plantaricin VGWS by Loctobacillus plontarutn VGW8

A : MRS broth without organic nitrogen source + 2oA peptone and l.5Yo

beef extract.
B : MRS broth without organic nitrogen source + 20 peptone and l.5o/o

yeast extract.
C : MRS broth without organic nitrogen source + l.5o beef extract and

1.5% yeast extract.
D : MRS broth without organic nitrogen source + 20 peptone, 1.5% beef

extract and I .5o/oyeast extract.
E : MRS broth without organic nitrogen source .

Effect of potassium phosphate
Plantaricin VGW8 production was differed according to the presence

of different concentrations of KzHPOa or KH2PO+.The optimal plantaricin
VGWS production was recorded in the presence 0.25% KzHPO+. Higher
concentrations of KzHPO4 or replacing K2HPO+ with KH2PO4 showed the
similar effect on plantaricin VGW8 production. Increasing of bacteriocin
can be due to pH changes caused by higher potassium levels. The mineral
salts were known to increase bacteriocin production by LAB, KzHPO+

contains phosphorus source which is very important for cell growth and thus

bacteriocin production. Similar results have been recorded for some

plantaricins (9,20).
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Effect of fween 80
0.5 to lolo tween 80 concentrations yielded plantaricin VGW8 with

specific activity 6.46x102 AU/mg protein while 0.1% tween 80

ctncentration y-ielded plantaricin VGWS with specific activity 5.26x102

AU/mg protein. When tween 80 was omitted from the broth medium, the

specific activity significantly reduced to 3.10 x102 AU/mg protein. Tween
80 is an essential medium component for bacteriocin production and

detection (27).However, the reason for increased bacteriocin production by

tween 80 is not clear. It may form micelles with the proteins in the medium
and this may result in the stabilization of bacteriocin activity (28), It may

affects the solubility and activity of hydrophobic molecules like those

antimicrobials, due to its emulsiffing properties (29),it may stimulates

protein secretion by affecting membrane fluidity (30),or it facilitate the

discharging of the bacteriocin from the cell surface of the producing cells

( 1e).

Optimal inoculum size for plantaricin VGWS production
As shown in figure 3, plantaricin VGW8 recorded high productivity

with specific activity 6.45"102 AU/mg protein when the number of the

bacterial cells was I x l0ecell/ml followed by reduction in plantaricin VGWS
productivity when the of number of the bacterial cells was lrl0r0cell/ml,
Similarly, the low number of the bacterial cells recorded reduction in
plantaricin VGW8 production . These results indicated that the low numbers

of the bacterial cells is not enough to high production of bacteriocin, this

might be due to the insufficiency of nutrients in the medium for the

bacteriocin production as a result of consumption of nutrients by cells for
growth and division, whereas increasing inoculum number within optimum
levels makes cells in competition state and began to produce bacteriocin to
maintain bacterial life against cultural changes (3 1).Generally, maximum
production corresponds to maximum cell number. Therefore, increased cell
number in a high cell density reactor is expected to increase bacteriocin
production (4).
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> Optimal pH for plantaricin production
As shown in figure 4, pH 5 was the best value for plantaricin VGW8

production Significant reduction in plantaricin VGWS activity was observed
at pH values lower or higher than pH 5. This reduction might be due to the

effect of these values on metabolism activities of bacterial cells and thus
their effect on biosynthesis and production of this plantaricin. The pH seerns

to be a factor that affects bacteriocin production by LAB, possibly
indicating that it has a regulatory effect driven by the ionic conditions of the

medium or that it may exert a general effect on the cell envelope (32).Other
previous studies revealed that the maximum production of plantaricins was

4.5

Fig.- 4: Influence of different pH values on plantaricin VGW8
production by Loctobscillus plantarurn VGW8

Optimal temperature for plantaricin VGW8 production
Results showed that maximum specific activity (7.2qx102 AU/mg

protein) was recorded for this plantaricin at 30oC, this might be due to
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different rate-limiting reactions dependent upon temperature, resulting in
better utilization of carbon and/or energy and increased availability of
essential metabolites for plantaricin synthesis, while at higher temperatures,
another explanation was suggested to be increased degradation or
inactivation of the plantaricin VGWS. Maximum production of most
bacteriocins produced by Lb.plantarum was reported at 3OoC (9,14,21).

Optimal incubation period for production
The production of plantaricin VGW8 was observed after 6 hours of

incubation and the maximum production of it was observed after 12 hours
of incubation. Gradual decreasing of specific activity was recorded after 24
and 48 hours of incubation, the bioactivity dropped to 76Yo after 24 hours
and to 58% after 48 hours incubation.

Maximum bacteriocin yield in a culture may occur at different phases

ofgrowth cycle, depending on the type ofbacteria. The results revealed that
Lb.plantarum VGW8 excreted the plantaricin to the culture medium during
the exponential to early stationary phase of grorvth, a characteristic common
to most bacteriocins produced by LAB which believed to display primary
metabol ic kinetics (34,35).Decreasing of activity after prolonged incubation
of the producer strain has been reported to occur as a result of extracellular
proteases, protein aggregation or readsorption to the producer cell surface
(35).Conditions favoring bacterial groMh and high cell densities are
frequently beneficial to bacteriocin production as well (4).

Effect of incubation conditions
The specific activity of plantaricin VGWS recoded 8.13x102 and

7.91x1,02 AU/mg protein when the bacterial isolate was incubated under
anaerobic and aerobic conditions, respectively. These results indicated that
anaerobic conditions are favored for plantaricin production than aerobic
conditions. The aeration significantly reduced bacteriocin production,
perhaps because of chemical degradation (36) and effects on gene

expression (37).
However, it is generally accepted that environmental conditions, such

as growth medium, pH, temperature, etc, not only affect the amount of cells
produced but also determine the bacteriocin production (38).Thus, based on
results above, the use of medium composed of 2%o glucose, 2%o peptone,
l.5o/o yeast extract, I .5% beef extract, 0.25%o K2HPO4 and 0.5o/o tween 80,
referred to as production liquid medium (PLM) that prepared in this study,
with initial pH 5, at 30oC incubation temperature for 12 hours under
anaerobic conditions and inoculum size of 2o/o of cells number I " 1 Oecell/ml
fostered the best production of plantaricin VGW8 by Lb.plantanrz VGW8.
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ABSTRACT
The present study was conducted to detelllline the cytotoxiC activity of

Иθrο″ο″αs乃ッィル9,力 Jル clinical isolates which collected from patients of

diarrheic stool samples were sending to central public health laboratory to

Re‐conillllationo Al of the threc isolates of И。たノシOp力〃b were
demonstrated β…haem101ysis paiem on blood agar,and one ofthem was
protease production and has ditterent susceptibility to antibiotics; It was

more sensitive against ceftazidirne and then ceftriaxone,ciprofloxacin,and

co―trirnoxazole; while resistant to amoxicillin― clavulanic acid, aztreonam

and inlipenenl ; the proteolytic and haemolytic activity the of this isolate
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was shown effect on different mammalian cells (RD and L20B),Cell
shrinkage, detachment , rounding cells and death most treated cells with
heated (at 100'C for 60 min) and non-heated supernatant were recorded as

cytotoxic changes. No correlation observed between proteolytic activity and

cytotoxicity irrespective of haemolytic activity of this strain. These results
demonstrated the pathogenically characterized, cytotoxic of A. hydrophila
isolate.

INTRODUCTION
Aeromonas hydrophila is among the six species belonging to the genus

Aeromonas include A.cavioe, A-sobia, A. jandaei, A. schubertii, A. veroni
and A. hydrophila ;It is gram- negative bacterium with straight rod- shaped,

non- spore forming, oxidase- positive, glucose- fermenting, facultative
anaerobic, and has optimal growth at 28"C but can also grow at the limits
from 4"C to 37"C (1) this bacterium can be isolated from food, RDinking
water, and aquatic environments (2). Some strains of Aeromonas hydrophila
are capable of causing disease in fish and in humans through open wounds
or by ingestion of an adequate number of the organisms in water or food (3).

It has been increasingly recognized as an enteric pathogen and associated

other human infections such as septicemia, gastroenteritis, peritonitis,
cholangitis, soft tissue infections, septic arthritis, osteomyelitis, ocular
infections, myositis, pneumonia, meningitis, hemolytic uremic synRDome ,

wound infections, and occasionally others including urinary tract infection;
A greater risk of infection is reported in young chilRDen, elderly people,

and immunocompromised patients (4, 5).
A. hydrophila is capable of expressing a number of virulence factors

which promote their own pathogencity such as haemolysin, aerolysin,
cytotoxin, enterotoxin, cytotonic enterotoxin, endotoxin lipopolysaccharide,
outer membrane proteins and enzymes such as proteases, lipases, DNases,
elastase and gelatinase (6, 7) another important attribute of pathogenic

Aeromonas strains could be the production of adhesins (8).

The enteropathogenicity of Aeromonas spp. has been ascribed to the

production of exotoxins; Clinical and environmental strains of A. hydrophila
have been reported to produce a heat-labile cytotoxin and a heat-stable
cytotonin that have enterotoxic activities (4).

Recently, a cytotoxic enterotoxin (Act), a heat- unstable cytotonic
enterotoxin (Alt), and a heat- stable cytotonic enterotoxin (Ast) has been

characterized from a diarrheal isolated of A. hydrophila ; The Act is a
single- chain polypeptide that is one of the primary genes to make this
species pathogenic; Act is aerolysin related and has hemolytic, cytotoxic,
and enterotoxic activities; Alt and Ast also have genes that contribute to its
toxicity, but are not related to cholera toxin ; A. hydrophila is an

opportunistic pathogenic bacterium, meaning they only infect hosts with
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morphology of RD and L20B cells may be caused by cell free filtrate and
compared with control ( 16).

RESULTS AND DISCUSSION
Re-confirmation of the three A. hydrophila clinical isolates which

collected from patients suffering sever diarrheic stool by API 20 E and API
20 NE systems (Fig. 1). All of the isolates were produced B-haemolysis
pattern (Fig 2), and only one of isolates was able to protease production
(Tablel). The isolate number three was selected to complete this study to
investigate their antibiotic susceptibility and cytotoxic activity.

The results of antibiotic susceptibility were appearing in (Table 2) and
the diameter of inhibition zones measurement were showed in (Fig.3). It
was sensitive against ceftazidime, ceftriaxone, ciprofloxacin, and co-
trimoxazole respectively; while resistant to imipenem, aztreonam and

amoxicillin-clavulanic acid respectively comparatively with E coli ATCC
25922.

riri,rl .* $ I 懸 懸 豪 :響 ■T'

Fig.-l: API 20 E and API 20 NE systems for identification of A.
hydrophilo
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Fig. -2: p-haemolysis pattern of A. hydrophila on blood agar plate

Fig -3: Inhibitory zones of A. hydrophila.

Table -2: The antibiotics susceptibility for A. hydrophila comparative

Ta ble -1: Haemolysis pattern and protease production of A. hydropltila
#isolatёぶ :Haclnolysis patterllolllb166dlaOar plates PiOtlaSI‐ Productiol1011Skiml‐ ln■klaoar

1 B-haernolvs
つ
４ B-haemolys S
Ｏ
Ｊ B-haemolvsis Weak less then 5 mm

With ED`θ″ATCC 25922。

ハlltibiO1111(けⅢI11)

Disk

content

rLL望 )

Resistant

lhnl16r less

IntcrllllediatOI

■|‐mml■|

Sensitive
mm or
more

Sensitivity of
A. hydrophilu

Results

InliDenem (IPM) 10
う
Ｄ 14… 15 16

う
Ｄ R

Ceftriaxonc rCTR) 30 13 14…20 つ
乙 25 S

Ciprofloxacin(CIP) 5 15 16-20 つ
乙 23 S

Aztreonam (AT) 30 15 16-21 つ
乙

つ
乙 12 R

Co-trimoxazole (COT) 25 10 11-15 16 22 S

Arnoxicillin― clavulanic

(AMC)
30 う

Ｄ 14… 17 18 zcro R

Ceftazidime (CAZ) 30 14 15-17 18 24 S

A. hydrophila isolates was subjected to cytotoxicity analysis on both
RD and L20B cells. Vacillating effects on these cells started within 18 hr for
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heated and non- heated of bacterial supernatant addition ;Cell changes

including: shrinkage, detachment, rounding were observed as cytotoxicity
and complete cell death was observed within 120 hr rvith total detachment
and destruction of the monolayer comparative with control (non- treated
cells.

Fig -4: The cytotoxicify effect of A. hyRDophil supernatant on different
Cell lines
A: untreated L20B cell B: L20B cells after treatment with non-heated
supernatant for 18 hr cells shrinking, detaching and rounded C:
degredation, lyses and death most treated cells with heated supernatant at

100"C after 96 hr.
D: untreated RD cell E: RD cells after l8 hr of non-heated supernatant,
cells shrinking, detaching , accumulation and rounded F: death most
treated RD cells with heated supernatant at 100'C after 96 hr.

The three clinical isolates of Aeromonas hydrophila were obtained
from the Central Public Health Laboratory in Baghdad which isolated
previously from many patients suffering from sever diarrheic stool in
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different hospitals in Iraq, these isolates were sending to this center in order
to Re-confirmation, diagnostic and differentiation the A. hydrophila than
other bacteria such as Vibrio spp.by API 20 E and API 20 NE systems (Fig
l).

This result is compatible with Al-Naddawi observation that refer to A.
hydrophila were isolates with Vibrio spp from different region of Iraq
during outbreaks 2007-2009 (18) and in agreement with other results were
obtained by Al-Kafaji (19) because the A. caviae, A. sobia, A. jandaei, A.

schubertii, A. veroni and A. hydrophila are belong to bacteria of
Vibrionaceae family (20).The diarrheic stool that caused by A. hydrophila
may attributed to ability of this pathogen to adhere on the intestinal surface
and induce diarrhea with pain and the mortality is low (8,21) or may caused
by enterotoxins of A. hydrophila (22).

A .hyfuDophia isolates in this study were able to haemolysis Red blood
cells on blood agar plate , completely clear zone surrounding the colonies
(B-haemolysis pattern) was observed indicating haemolysin production (
Table I and Fig 2 ). It can be concluded from this result that total lysis of
RBC by haemolytic factor on blood agar plate lead to consider the
haemolysin among virulence factors because it lyse red blood corpuscles
using calcium ions by forming the transmembrane pores in the lipid bilayers
oferythrocytes (23).

There are several studies reported that the A. hydrophila strains which
isolated from different sites shown their ability to haemolysis different RBC
s sources with various haemolysis pattern due to the occurrences of
haemolytic factors in aeromonads are widespread such as the results were
shown by Illanchezian, S. et al. appeared among 52 of A. hydrophila
isolates from fish appear about 46.1,40.3 and 13.4 % total of them exhibited
o, p and E - haemolytic pattern respectively, while among 2l of ZA.
hydrophila isolates from shrimp shown 33.3, 52.3 and 14.2 % o, B and ! -
haemolytic pattern respectively (13). In other study that done by Palumbo et
al. who reported in (1989) that all strains of A. hydrophila isolated from
retail foods of animal origin were B - haemolytic (2a) while Nacescu et al.
in (1992) postulated a correlation between the pathogenic potential and the
hemolytic activity of Aeromonas species (25).

In spite of the proteases are thought to contribute to virulence of many
pathogenic bacteria and aeromonads which isolated from fish or other hosts
(26) but In our study, the ability of A. hydrophila to protease production was
weak and small clear zone around the colonies and their supernatant on
skim milk agar was appeared and there is no relation between protease
production and hemolysin production (table 1), this results were
incompatible with studies that reported ability of A. hydrophila to
production the protease enzymq such as A. hydrophila which isolated from
fish and shrimp samples by Illanchezian, and his co-workers has ability to

t,
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produced protease after 24 hr of culturing depending on the strains and

species diversity (13); while other reports were refer to there is no relation
between haemolysin and protease production such as report of Gonzalez-
Serrano and his-coworkers who documented that there is no relation
between proteolytic and haemolytic activities (26) while in other previous

reports refer to that both the proteolytic and haemolytic activity are

interrelated (27). The weakness of protease production in our study may
attributed to different reasons deal with isolates or growth conditions such

as strain variation, origin, incubation temperature or media(28).

Antibiotics susceptibility testing for isolate No.3 of our study were

performed to see the reaction of A. hydrophila to several antibiotics which
give a clear idea that A. hydrophila had variable reaction toward different
antibiotics, the results were appeared it is sensitive to four antibiotics
include: ceftazidime, ceftriaxone, ciprofloxacin, and co-trimoxazole
respectively; while resistant to three other antibiotics include: imipenem,

aztreonam and amoxicillin-clavulanic acid (table 2) and the diameter of
inhibition zones for theses antibiotics were shown in (fig3 ) there results

perforrned as recommended by the Clinical and Laboratory Standards

Institute ( l7).

Results of many previous studies for antibiotic susceptibility testing

were different; some of antibiotics were combatable and other incompatible

with our result. Till now, we do not have a decent explanation for these

variation results. The resistance of the clinical isolates of A. hydrophila
which done by Vally appeared it's resistant to amoxicillin, meropenem,

oral cephalosporins (cefaclor and cephalexin), cephalothin, and colistin and

were susceptible to norfloxacin, ciprofloxacin, gentamicin, tobramycin,

amikacin, trimethoprim, ceftriaxone, ceftazidime, amoxicillin-clavulanate
potassium, ticarcillin disodium-clavulanate potassium, aztreonam,

cefepime, and nitrofurantoin (29) while A. hydrophila }d8443 which
isolated from acirrhotic patient's fecal sample in a Budapest hospital was

resistant to ceftazidime, cefepime, piperacillin- tazobactam, and imipenem,

it remained susceptible to aztreonam. (30) Also the A. hydrophila isolates

which collected from retail shops in Mhow city- India- were resistance to

ampicillin and colistin antibiotics, while sensitive to to ciprofloxacin,
cefuroxime, ceftr iaxone, cephotaxime, chloramphenicol, gentamycin,
kanamycin, nitrofurantoin, nalidixic acid, ofloxacin, Co-trimoxazole and

oxytetracycline respectively (31). In many previous results appeared the

treatment of A. hydrophila infections is complicated due to their ability
resistant to penicillin, ampicillin, polymixin and colistin antibiotics due to
presence of chromosomal B-lactamase (32).
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From all above variation in susceptibility, the antimicrobial agents are of
great value for devising curative measures against bacterial infections. But,
progressively increasing resistance to these agents is a serious cause of
concern and periodic monitoring of RDug resistance of these organisms
should be carried out in different geographical areas so that appropriate
agent can be chosen for empiric therapy.

Aeromonads produce a wide range of extracellular toxins and enzymes;
the multiplicity of extracellular products has led to difficulty in
characterizing these factors and to disagreement in the enteropathogenicity.
Generally, cytotoxins damage the cell and may produce severe illness in
humans. In our study we used two type cell lines include human RD
(Rhabdomyosarcoma cells) and mouse L20B (fibroblast cells) cells in
order to investigate the ability of A. hydrophila to dismantle and
destruction mammalian cells ; The results showed detaching and changing
in morphology from spindle shaped of normal RD andL20B cells to round
and shrived cells observed when it was treated with heated to 100oC and
non- heated bacterial supernatant after 18 hr of addition on these cells; also
monitored till 120 hr of incubation time; these changes were followed by
gradual destruction , cytotoxic activity on monolayer of RD and L20B cells
and complete damaged after 120 hr causing the death of the cell culture (Fig
4). These morphological changes can defined as cytopathic effects (CPE)
and can be useful to classiff cytotoxin.

There is no available studies refer to ability of A. hydrophila lead to
cytotoxic effect on RD or L20B cell lines, but available many studies refer
to cytotoxic effect of clinical isolates of A. hydrophila on Vero cells such as

Sridharan and his co-workers whose documented that the A. hydrophila has
cytotoxic activity on Vero cells (33) and the cell free filtrate of A.
hydrophila had an impact on the integrity the monolayers of Vero cells and
Caco-2 cell lines that might facilitate a more rapid translocation of bacteria
through the cells in vivo (13,34).

The cytotoxic effect in our study on RD andL20B cells may attribute to
share more than virulence factors were produced by A. hydrophila include B

-haemolysin production, protease production and heat- stable enterotoxin,
this explanation agreement with other suggestion of the following reports:

. Suggesting a possible relationship between B -haemolysin
production due to present haemolysin gene and the degree of
cytotoxicity produced by A. hydrophila (35).

r In spite of in our study the ability of A. hydrophila to protease
production was weak but may attributed to extracellular
temperature stable serine protease production to degrade
extracellular matrix components including collagens, fibronectin,
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laminin and elastin and lead to tissue damage after 120 hr causing
the death of the cell culture (Fig 4) (7 ,36).

o Or may attributed to produced two type toxines include a heat-
unstable cytotonic enterotoxin (Alt) and a heat- stable cytotonic
enterotoxin (Ast) (9).

The above explanation was also agreement with Illanchezian and his

co-workers were proved the A. hydrophilo isolates were has haemolytic
activity (cr, B and I U E E and protease activity lead to caused cytotoxic
effect on Vero cell and this isolate may be regarded as pathogenic, while the

isolate which not has haemolytic and protease activity was showed no

cytotoxic effects on Vero cells and this isolate may non-pathogenic (13).

The haemolytic pattern and Proteolytic activity of the A. hydrophila
might play an important role in the pathogenesis of the organism in vivo due

to cytotoxic activity. Even though the results showed some relationship
between proteolysis and cytotoxic effects, there are other extracellular
virulence factors that must be studied in relation to pathogenicity of A.

hydrophila. These extracellular factors might have different expression or
subject to the same genetic control. It is not unlikely that different virulence
factors are important under different conditions. Thus we must not only
characterize the different protein toxins, but also adRDess the genetic

regulation of transcription.
These results demonstrated the presence of wide spread, pathogenically

characterized, multiple antibiotic resistant, cytotoxic l. hydrophila. The
relation found between the haemolysis; proteolysis and cytotoxic activities
must be further evaluated in relation to genetic control of other extracellular
virulence factors, molecular mechanisms and network of these virulence
factors in exhibiting the pathogenesis of l. hydrophila
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ABSTRACT
This study was designed to investigate the inhibition effect of the hot

aqueous extract of Agoricus bisporus on cancer cell lines and normal cells
in vitro.

The examination included using two types of cancer cell lines
cultured in vitro which were (murine mammary adenocarcinoma AMN-3
cell line, human rhabdomyosarcoma RD cell line) and comparing them with
the transformed normal cell line from the Rat embryo fibroblasts Ref cell
line by using tissue culture technology in vitro.

Ten different concentrations starting from 87.5 to 0.17 mglml of two
fold dilution for extract were prepared and tested on each cell line, with
three replicates for each concentration.

Periods of exposure of cell lines were measured at 24, 48 and 72-
hours intervals in a microtitration plate under complete sterile conditions.

The study of inhibition test in tissue culture showed that hot crude
aqueous extract had inhibition effect depending on the type of the cells,
amount of the dose and the time of exposure , the highest effect was noticed
at the high concentrations of extract after 48 and 72 hours of exposure for
each of the two cancer cell lines.

The hot aqueous extract showed an inhibitory effect on the growth of
AMN3 in all concentrations at the exposure period of 48 and 72 hours and

in high concentrations at the period of 24 hours, also it showed an inhibition
effect in the RD cancer cell line at high concentrations only, it did not have

any inhibitory effect in the REF cell line, that means it does not cause any
negative effect in the normal cells despite having an inhibitory effect against

cancer cells.

INTRODUCTION
Cancer is one of the most dangerous diseases which affect both of

humans and animals. It can affect people at all ages, even fetuses, although
it is most common in people over 50 years( I ) Today, it is considered the

second cause of death after cardiovascular diseases in the world (2).
The classical therapeutic processes are surgery, radiation,

chemotherapy, hormonal therapy and biological therapy but conventional
treatments do not always satisfactorily relieve sever symptoms or cure

them, in some cases the side effects of these treatments may not be

tolerable (3).Therefore treatments can often provide temporary relief of
symptoms and the tumor cells may develop resistance against them (4).
Recent researches have been directed toward natural products for cancer
therapy such as plants and fungi (5). Because natural products play a

dominant role in cancer chemotherapy with more than 70oh of anticancer
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compounds being either natural products or derived from natural
products(6)。

Arnong many types of fungi,higher]Basidiomycetes are considered as

unlinlited sources of therapeutically useful and biologically active agents,

since there are approxilnately 700 species of higher]Basidiomycetes that

have been found to possess signiflcant phallllacological activities

especially mushrooms (7)which pOSSess signiflcant medicinal properties

such as antifungal,anti― inflanllnatory,antioxidant,antiviral,antibacterial,

hepatoprotective,  antidiabetic,  hypolipedenlic,  antithrombotic  and

antitumor activities(8).In light Of these obseⅣ ations knowledge and
because the mushroom has been consumed conllnonly by most people in

lraq,this study was canried out and airns to:―

= Study the effect of hot aqueous extract of 
Иgα″Jθ

"s bispο
″νs on the

cell lines of rhabdomyosarcoma(RD),mammary adenocarcinoma

(ANIN3)and rat emb7onic ibroblast(F旺 〕F3)cell五 nes(″ νJ″ο
)。

MATERIALS AND Ⅳ質ETHODS
Иgα″た夕s bJ平フοrγs mushroom was obtained from Ministッ of

Agriculture,and the species was classifled at their departrnents asノ 4gα″′θνs

bJψο″s.This method of extraction was car五 ed out as described by(Liu θ′

α′。,2008)(9).After mushroom was collected fruit bodies ofmushroom(100g
eaCh)Were collected,washed and dried using hot air at 60° C orlower,after

that the■ uit body of inushroon■ were ground using a domestic coffee nlill,

suspended in nonnal saline to get a stock solution with (0.lg/1nl)

concentration,then it was extracted in an autoclave(120° C.,20 min)the
extract was flltrated by Whatman-1-Filterpaper「Fhe extract was divided in

sman and clean tube(stoCk)then keptin frozen at-20° C until use.

ル ν′′rο method was used to investigate the effect ofthe hot aqueous

extract of Иgノθ2sb′ψοrνs on three types of cell lines(AMN3,RD and
Reo.In Order to perfom this test,the following prerequisites should be

ready,according to standard rnethod(10):―

Cell line preparation for inhibition study

Following the protocol described by Freshny(1994)(10), Cell lines

used in this study were sub¨ cultured when monolayer of each cell line was

confluent.The growth rnediunl was decallted off and the cell sheet washed

twice with sterile PBS. Two to three lnl of trypsin― versene solution was

added to the side of the falcon opposite to the cells and the falcon rocked

gently and tumed over to cover the monolaver completely.Incubated br(2-

3)minutes at 37° C until they had detached from the falcon.Growth medium

(15)ml waS added and dispersed cell by pippetting with growth medium.
Approxirnately half of this growth medium containing cell suspension was

poured offto other falcon and re― incubated at 37°C。

・
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After trypsinization, twenty ml of growth medium was added and

dispensed cells by pippetting in growth medium. Afterwards, the cell
suspension (200p1) was seeded in each well of flat button 96 well micro titer
plaies that every well contain lXlOacells/well. The plate was covered by its
coverlid, sealed by parafilm, and incubated at 37oC for 24 hours. A11 steps

were carried out under sterile conditions and at sterile place.

Preparation of aqueous extract concentrations
The hot aqueous extract stocks was prepared as described above and

by using sterile serum free medium, different concentrations (dilutions)
were prepared in a two-fold manner to get the concentrations of 87.5mg/ml
to 0.17mglml which they calculatied from the following equation:

[Concentration l(Cl) X Volumel (Vl) = Concentration 2 (C2) X
Volume 2 (Y2\1.
Inhibition assay

Cell cultures in microtiteration plate (96wells) were exposed to range

of extract concentrations during the log phase of growth, the effect was

determined after recovery time. The following protocol was performed on

aqueous extract of Agaricus bisporzrs ( l0):
a) When the cells of micro- titer plates are in log phase, the medium was

removed, and the cells were exposed to a range of aqueous extract
concentrations.

b) By using maintenance medium, two-fold serial dilution were prepared

starting from (87.50-0.17 mglml) for hot aqueous extract.

c) Cells were exposed to different extract dilutions. Only 200p1 of each

concentration were pipette into each well. (Four replicate for each

tested concentration). 200 pl of maintenance medium added to each

well of control group (The two last columns were used as control
(treated with Serum free media "SFM" only)). The plate was covered

by its coverlid, sealed well by using parafilm.
d) Afterwards, the plates were incubated at 37oC for the selected

exposure times (24,48 or 72) hours.
e) After exposure to the extract of test, the medium was decanted off and

cells in the well were gently washed by adding and removing 0.1 ml
sterile PBS tow times.

0 At the end, 100 ml of 0.0 loh neutral red dye were added to the well,
the plates were incubated in a CO2-incubator for (2-3) hrs at 37"C.

g) After incubation, excess dye was removed by washing the well three
times with PBS and then l00ml of (PBS and absolute ethanol (1:1

V/V)) were added to each well to extract the dye from the viable
cells.

ハ
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Neutral red dye was used to count the number of viable cells the
optical density was measured under the wavelength 492 nm. The stain
referred to the numbers of viable cells while the negative effect
depends upon the inhibition growth rate (I.R) as compared with the

control in which the growth rate consider as100%.

The optical density of each well was read by using a micro-ELISA
reader at a transmitting wavelength on 492 nm (10) (11). The proliferation
rate was measured according to the following formula (12):-

PR%=二 x100
■

PR:proliferation rate, A: the optical
density of test While the inhibitor rate

formula:

density of control, B: the optical
measured according to the following

IR:inhibitor rate, A: the optical density of control, B: the optical density of
test.

. The -ve results referred to the inhibition rate oh

. While the *ve results referred to proliferation rate oh

Statistical analysis.
To analyze the data in cell lines statistically, the Complete Random

Design (C.R.D.) was used in a factorial experiment in which 2 factors were

used; those factors are the time, the concentration, by using the following
statistical model:

Yier : p + Cr+ Tj + C;T, + (TC),i + eijl
Where

p: The median
Ci: The concentration effect, where i: (l-10)
Ij : The time effect, where j: (24,48,720)
E1: The extract effect , K: The extract type
eijl: The Random error

RESULTS AND DISCUSSION
The results in table (l) revealed that the effect of this extract on

mammary adenocarcinoma was depended on time and dose. The highest
concentrations (87.5, 43.7 5, 21.87,1 0.93and 5.46 mglml) showed significant

inhibition effects at (p<0.05) at 24 hours and the percentages of inhibition

were 64.7,35.5, 16.51, 18.3 and 4.84 oZ, respectively, however, this effect

increased obviously with significant difference (p<0.05) at 48,72 hours and

showed inhibition of growth at all the concentrations used, the highest

魏
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percentage inhibition was 72.6 and 75A% at concentration 87.5 mglml after
48 and 72hrs from exposure time while being low gradually with low
concentrations. The negative results in tables referred to the percentage of
inhibition rate, while the non negative results referred to the percentage of
proliferation rate or cell growth stimulation.

From the results above, it is noticed that the hot aqueous extract of
Agaric:us bisporuse had a significant inhibition effect (P<0.05) on the

AMN3 cell line, at different concentrations and times of exposures.
The inhibitory effect may be due to the presence of large numbers of

active compounds in aqueous extract which affect the activity that
stimulates the programmed cell death and activate the immune system,
where its combined role increase in its effect on cancer cells, since it is
possible that there is more than one compound which has an inhibiting
capability against cancer cells such as the polysaccharide called beta glucan
(13). The beta-D-glucan and other polysaccharides are effective with many
types of cancer (at least early and mid-stage cancer), including lung cancer
and particularly stomach and colon cancer. It specifically activate the
immune system's cells (such as macrophages, interferon, T cells, and natural
killer cells) in order to prevent the multiplication, metastasis (spreading) and
recurrence of cancer cells, and that is by affecting certain receptors on the
surfaces of those cells, and through these receptors the cells become
responsive to the effect of many materials that stimulate the programmed
cell death (13,14)

lt is also possible that the decrease of cell numbers can be attributed
as a result to the inhibition of the Cycline Enzymes (CDK) leading to
stopping the life cycle of the cell and urging it to enter the mechanism of
programmed cell death(15, 16).

Moreover the unsaturated fatty acids found in mushroom such as

linoleic acid, linolenic acid, and conjugated linoleic acid have anti tumor
activity against breast cancer or mammary gland adenocarcinoma in vivo
and in vitro,where it was found (17) that linoleic acid which is isolated from
eatable mushroom has an antitumor activity in vitro systems and in the
animals. It has an anti estrogen activity, where breast cancer cells (MCF-
7) were used and they were estrogen receptor positive (ER+;. And it has

been shown that its action is due to its inhibition to the breast cancer cells
proliferation, and that is by its direct effect on the estrogen receptors (ER+;
since it reduces their genetic expression and prevents estrogen combination
with them i.e. it inhibits the action of the aromatase enzyme which is
responsible for the syntheses of this hormone, and thus it stops the cell's life
cycle causing to prevent its proliferation. While in animals the aqueous
extracts of the mushroom inhibits the growth of the mammary gland cancer

一（
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cells which is induced by estrogen, and this is by its effect on the expression

of the programmed cell death genes like bcl-2 gene.

Also the results in the table(2) revealed that high concentrations of
hot extract gave significant inhibition rates on cells viability of
Rhabdomyosarcoma (RD) cell line at 24,48, and 72hrs (P<0.05) which

disappeared with low concentrations where the effect of inhibition started
(from 87.5 to 5.47 mglml) concentration at three exposure time. The other

concentrations had non-significant (P>0.05) effects on growth inhibition and

caused low proliferations stimulation for the same cell line at three time.The
results showed that the effect of this extract on RD cells depended on
concentration.

The cause of the different effect between this cancer line and the
other line (AMN3) may be due to the fact that each cancer cell line has a
different metabolic behavior from the other, in addition to the difference of
the receptors present on the cells' surfaces from one type to another which
also leads to a difference in terms of the response to the external effects (the
crude extract)( l8).

And showed that cancer cell line RD was found that it is the least

sensitive to the crude extract of Agaricus bisporus , and the cause for this

may be attributed to the over expression of some of the genes responsible
for the resistance of compounds and foreign materials which enter the
cancer cell or bind with it , and then it prevents or reduce the effect of these
compounds present in the crude extract of this type of cancer cells , and this
characteristic is called ( Multi-Drug Resistance) (MDR) (19). And one of
the most important among those genes is the mdr- I gene which controls the
expression of the (Glycoprotein), p-gp gene responsible for presenting the
resistance , and it is worth mentioning that the MDR mechanism is
considered one of the constraints that prevents the effect of treatments or
drugs on cancer cells in general, so it can be prevented by treating the cells
with Multi-Drug Resistance Modulators (MDR Modulator) during giving or
experimenting some compounds ( 1 9).

Also the results in the table (3) showed that the hot extract had no
inhibition effect on REF cell at all concentrations during the three periods of
exposure, but it had a significant stimulation effect for cells'proliferation in
most concentrations used in this study.

This means that the Rat Embryo Fibroblasts (REF) normal cell line
was not sensitive to all concentrations of the extract of Agaricus bisporus
so, it was used for a comparison with tumor cell lines. That means it has no
negative effects on the normal cell in the presence of its growth inhibitory
effects against the cancer cells.し
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We can conclude from this that the selectivity might be as such

because of some of the metabolic characteristics that the cancer cells have ,

and not present in the norrnal cells, such as the metabolic characteristic to
produce new blood vessels, also the shape and nature of the receptors
present on the cancer cells' surface and the possibility of their binding with
different compounds (20).In addition to that the two strands of DNA are in a
relaxant form , and the molecule as a whole is unstable because of spacing

the hydrogen bonds (H bonds) that bind the DNA strips , this will make it
easy for the internal or extemal compounds' binding to the two DNA strips ,

while the DNA of normal cells is tightly adherent and the hydrogen bonds

are not spaced , and this will impede the binding of different compounds

and aff-ecting them (21).
Besides there are other metabolic characteristics which are related to

the cancer cells but they are not present in the normal cells, including
opporlunism and the excess in the need for nutrition, as well as the ability of
invasion and spread, so that there are some factors or genes or proteins that

are present differently from what is present in the normal cells and by that it
can become a target to the secondary metabolism compounds in affecting
cancer cells (22).

Table -l: Effect of different concentrations of hot aqueous extract on

growth ofcdl hne AMN3 at different exposure● me(24,48 and 72 hrs)of cellline ApIN3 at differen t exposure time (2.1, -18 and

Concentrations
mg/ml

The percentage of the changes in the cells growth
(Mean+SE)

24 hrs 48hrs 72hrs

87.5
‐64.7±2.2a

B
‐72.6± 2.3a

A
-75.4■ 2.8a

A

43。 75
‐35.5±2.4°

C
-58.6± 2.1°

B
-64.1± 2.0°

A

21.87
…16.51■ 1.lC

C
‐58.4±2.3D

B
-63.6± 2.45°

A

10。93
‐18.3± 1.2C

C
‐49。7±1.5C

B
-62.5± 1.9D

A

5.46
-4.84± 0.2°

C
-44.7± 1.22°

B
‐56.6± 1.96C

A

2。 73
24.11■ 1.351

r
…44.7■2.24°

R

-53。 0■2.61C

A

1.36
31.5± 1.5C

C
-45.4± 2.2d

R
‐54.4±2。6C

A

0.68
29.4■1.13e

C
‐34。 78± 1.2e

B
‐36。9±1.25°

A

0.34
18.87± 0。 9g

r

-23.9+0.11f
B

‐30.6±1.16e

A

0。 17
11.27± 1.lh

C
-4.1■ 0。4g

B
-15.0± 1.121

A

86

ハ



Al―ルlustansirivah Jo Sci Vol.22,No。 4,2011

(SE) mean significant error. (-) mean inhibition.? Different small letters mean there are significant differences among
concentrations at the same period exposure at level P < 0.05

Different capital letters mean there are significant differences among

times (24,48, and 72hrs) at the same extract at level P < 0.05

Table -2: Effect of different concentrations of hot aqueous extract on
growth of cell line RD at different exposure time (24,48 and 72 hrs)

‐

Concentration
(mg/ml)

the percentage for the changes in the cells growth
(Mean+SE)

24 hrs 48 hrs 72 hrs

87.5
-26.1■ 1.08a

C
-44.0■ 2.8a

B
-60.1■ 2.7a

A

43.75
-20。 4±0.6°

C
…26.64± 1.2b

B
-33.8± 1.14D

A

21.88
-17.9± 1.0°

AB
…15。 6±0.52C

B
…19。 14± 0。 41C

A

10.94
-11.4± 1.16C

B
-18。 3■ 1.17C

A
-19.30± 1.4C

A

5。47
-8.0■ 0。24C

B
-6.0± 0。 13°

B
-13.51■0.lu

A

2.73
52.8± 2.16e

A
14.0± 0。 9n

B
14.67± 1.19:

B

1.36
17.1± 1.2n

A
21.8■ 1。 1 lg

A
5。 79■ 0.21g

B

0.68
43.8± 1.181

A
47.3± 1。 41

A
8.49■ 0.25g

B

0.34
62.3± 2.3d

B
72.1±2.29e

A
15.44+1.6t

C

0.17
23.8±1.33g

A
16.7± 0。86n

B
20.07± 1.1le

A

"

(SE) mean significant error. (-) mean inhibition.
Different small letters mean there are significant differences among

concentration at the same period exposure at level P<0.05

Different capitall letters mean there are significant differences among times

(24,48, and 72hrs) at the same extract at level P<0.05
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Table -3: Effect of different concentrations of hot aqueous extract on
rowth of cen line REF at different tillles(24,48 and

Concentration
(mg/ml)

The percentage of the changes in the cells growth
(Mean t SE)

24 hrs 48 hrs 72 hrs

87.5
41.ttt.2t

B
91.1il.4b

A
6.7±0.34e

C

43。 75
140.5r4.6b

A
38。 1■ 1.6e

B
4.66± 0。 16e

C

21.88
124.1■3.41C

A
129.2±3.30a

A
95。6±3.6a

B

10。 94
133.4±3.11°

A
96.1■2.2D

B
84.8±2.16a

B

5。47
133.4±3.1lb

A
54.1+1.13'r

B
22.4±1.02C

C

2.73
106.3±3.5C

A
70。 1■2.4C

B
31.7+l.t6b

C

1.36
193.1■ 4.1°

A
138.1±43a

B
163+1.2d

C

0.68
93.9+2J6'r

A
gg.1+2.2b

A
32.Drl.{b

B

0.34
64.9■23・

A
12.7■ 0.421

B
12.8■0.43°

B

0。 17
45。2±1.151

B
61.8± 1.3C

A
8.4± 0.21e

C

72 hrs).

^

(SE) mean significant eror.
(-) mean inhibition
Different small letters mean there are significant differences among
concentrations at the same period exposure at level P < 0.05
Different capital letters mean there are significant differences among times
(24, 48, and 72hrs) at the same extract at level P < 0.05
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Fig. -2:

Fig. -1:

Fig. -3: AMN3 cell line after their exposure to 87.5 mg/ml for 72hr. of
hot extract of Agaricus bisporus (200X).
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Fig. -4: Show negative control RD cell line confluent monolayer (200 X)

Fig. -5: RD cell line after their exposure to 87.5 mglml for 7}hr.of hot
extract of Agaricus bisporus extract (200X)

Fig. -6: Show negative control REF Cell line confluent monolayer (200 X)
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3.

Fig. -7: REF cell line after their exposure to 1.36 mg/ml for 72hr. of hot
extract of Agoricus bisporus extract (200X).
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ABSTRACT

Eighty clinical isolates of E6・ θ力θ″Jε力lia cο′J isolated from UTI patient

at NIledical C)ity Hospital were studied to investigate antirrlicrobial resistance

to nine antimicrobial agents.The maority of multiple drug resistance

isolates showed different antibiotics resistance by using disc diJIusion

method.The curent isolates were resistance to Cloxacillin and Trimethprim

1000/0, AInoxicillin 900/O while the Gentamycine and Ciprofloxine 600/0。

Atterwards,three isolates no.2,no.4,no.7,were sutteCted to plasmid
isolation using modifying alkaline methods without Lysozyme and phenol

chlorophoHll.Isolates were carying small plasmid estimated about(2-4)kb

cured with Acridin orange , the mutated isolates loss their plaslnid and

antibiotic resistance about 800/O to Arnoxicillin Gentamycine, Cloxacillin,
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and Cephtaxim in isolate no.2 and about 50% to Gentamycine and
amoxicillin in isolates no.4 and no.7.

INTRODUCTION
Escherichia coli has been established as etiological agents of human

gastroenteritis, urinary tract infection (UTI) and diarrhea disease of human

[1] ) this pathogenic bacteria resistant as a result of genetic mutations or
acquisition of pre- existing genes that confer resistance [2] which occur
either in the deoxyribonucleic acid (DNA) of bacteria chromosome or in the
extra chromosomal transferable DNA called plasmid t3] .Phages and

transposons are also able to transfer antibiotic resistance genes [4].

Intergenic and intragenic conjugal transfer of multiple antibiotic
resistance genes was determined among bacteria t5] as well as

transformation up take of extra cellular DNA [6].

The antibiotic resistant mutation arise spontaneously are generally
resistant to only one antibiotic, however E coli shown resistance to a

number of older antimicrobial agents (Ampicillin,
tetracycline,trimethoprim-sulfamethoxazole, chloramphenicol, and

streptomycin) , kanamycin, gentamycin and nalidixic acid was also

observed [7] as well as dramatic increase in resistance to the B-lactum with
specific reference to the more recent cephalosporins to aminoglycosides

[8],[9]
In this study we report the multi drug resistance (MRD) phenotype for

the local resistance strain isolates from medical city hospital and plasmid
related their resistancy by using alkaline procedure with out Lysozyme for
extraction of plasmid.

MATERIALAND METHOD
Bacterial strains: - A1l 80 isolates used in the study were isolated from 80

UTI patient of medical city hospital in Baghdad.

Susceptibility testing:- Antimicrobial susceptibility testing bacteria
isolates was done using the disc diffusion method as described by the

National Committee for clinical Laboratory Standards t10l the

antimicrobial agents used were Cloxacillin Cx (3Opg) , Nalidix acid Nal (30
pg), Cefatoxime Ce (30pg), Ceftriaxone Cro (30 pg ) , Trimethprin Tr (5

pg ) Gentamycine G (10 pg ) Ciprofloxacine Cp ( 5 pg ), Imipenem IMP
(10 pg ) and Amoxicillin Amp . ( 10 pg) .
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Resistance was evaluated according to the reference zone diameter
interpretation standers of NCCLS I l]

Plasmid curing:-Acridine orange for plasmid curing was used in this
experiment, by incubating E.coli isolates overnight at 37C in loury broth
(LB) with different concentration of acridine orange ranging from 100 to
500 pg \ ml [2] discreet single colonies were marked and sub cultured for
antibiotics resistance the colonies that failed to show it resistances were
selected as cured strain and screened for plasmid [3] .

Plasmid isolation: the alkaline plasmid method without Lysozyme was

used for plasmid DNA isolation [3] and modified alkaline lysis procedure
of plasmid without using phenol or chlorophorm [4] .

Electrophoresis of plasmid DNA: - loh agarose in TBE buffer was used as

described Maniatis [ 1 5]

RESULT AND DISCCUSION
Increase in drag resistance trend has been reported earlier [16] [7].

E.coli clinical isolates have often been used as an indicator of the
dissemination of acquired resistance genes [].

In this study all 80 UTI isolates were screened for their resistance
profiles show different class of resistance of multiple d*g resistance
(MRD) mutants against 9 antimicrobial agents. (Cloxacillin, Nalidix acid,
Cephtaxime, Ceftriaxone, Trimethprin, Gentamycine, Ciproflaxin,
Amoxicillin and Imipenem).

The 9 antimicrobial agent tested showed various degrees of resistance
against Cloxacillin and Trimethprin 100%. Amoxicillin 90yo, while
Gentamycine and ciprofloxine was 600%

All isolates were sensitive to Imipenem 10 pg.
In order to study the relationship of multi druge-resistant in E.coli

isolates and their indigenous plasmid, three isolates were chosen No (2, 4, 7)
for plasmid profile and curing experiment, depend on their MDR to
antimicrobial agents
(Cx, Nal ,Amp ,Cro. Tr, Ce, G and Cp)

Plasmid profile results were obtained using the modified alkaline lysis
procedure of plasmid without using phenol or chlorophorm [15].

Plasmid molecular weight in this experiment ranged from ( 2-3Kb)
for the isolates no.( 4 and 7) which harbor one plasmid fig. No. 1 E,F and
(2-4.5) kb this agree with previous studies reported that a bacterial isolates
carrying law molecular weight plasmids Ranging in size from 2.3- 30Kb,

[18] ,[19] , [1] thus the inability of these isolates to harbor plasmid with
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large molecular weisht does not affect its ability ," .#il1';JJHiJJ ffii:
various antibiotics [1] the result also show that isolate no. 2 harbor two
plasmid [1] fig.No.1 A

Plasmid curing experiment with acridine orange in liquid culture
showed elimination of plasmid corroborated by lost of resistancy for
antimicrobial agents, 80% of the treated cells isolate (no.2) lost its
resistancy to Gentamycine, Cloxacillin, Cephtaxim, and Amoxicillin. 50%
of the curing Isolates (4 and 7) lost its resistance to Gentamycine and
amoxicillin. Plasmid extraction for curd cells showed lost of plasmid for the
three selected isolates (2,4, and 7) fig. No.1, B, C, D The result show the

successes of liquid method in plasmid curing [20]
The results in our study of E.coli UTI isolates may led to the

suggestion that there may be the presence of multiple plasmid in the mutants
or a plasmid carrying multiple resistance determinants [21] and these kinds
of plasmid may be related to R- plasmid or R factor
which exhibited widely within the Enterobacteriacea E.coli, Kelbsiella,

Proteus, Pseudomonas and Salmonella l2l,ll9),1201l23l .

The evolution of multi-resistance antibiotic among Gram - negative
bacteria has been widely reported as antimicrobial resistance change over
tirne and some pathogens that were once considered routine to treat are

developing resistance to almost all antibacterial agents. The continued
mismanaged selective antimicrobials agents contributed towards the

emergence of multiple drug resistant bacteria, and that has been regarded as

an inevitable genetic response to antimicrobial therapy 124),l25l
Our suggestion that we need for periodic antibiotic resistance survey

to help local physicians on the best treatment strategies to the current
antimicrobial resistance patterns of UTI pathogens in our communities.
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ABCDEF

Fig.l Agarose gel electrophoresis loh of purified plasmid DNA for for
original and curd E.coli MDR local isolates,
(A) - isolates no.2, (E) - isolates no.4 and (F) - isolates no.7.
(B), (C) and (D) represent the cured isolates for no.2, 4, and 7
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ABSTRACT
Starting from 2-amino-5mercapto-1, 3, 4-thiadiazole (1) which

prepared from thiosemicarba zide and CSz in the presence of anhydrouse
Na2Co3, the Schiff base (2) prepared from corresponding ( 1) with p-hydroxy
benzaldehyde. Compound (3) was obtained from the reaction of compound
(2) with hydrazine hydrate and then converted into compound (4) by
refluxing with phenylthioisocyanate in boiling ethanol about 7h.
Treatment compound (4) with formaldehyde in the presence of NaOH
afforded the corresponding methylolic phenolic resin (5) which upon
treating with methanol or butanol in the presence of conc. HuSOr gave

etheric resins (6,7) respectively.
The epoxy resins (8,9) were prepared from the corresponding etheric

resins with eipychlorohydrine in the presence of NaOH.
Finally reaction of appropriate epoxy resin (9) with morpholine leads

to ring open giving resin with unstitched ring ( l0).
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INTRODUCTION
The thiadiazole have occupied an important place in drug industryfl]

,1,3,4-thiadiazole heterocyclic entities that are very interesting components
in terms of their biological activities, such as antifungall2], antibacterial,
herbicidaf3] and plant growth regulator activities have been reportedf4],2-
amino-5-mercapto-1,3, 4-thiadiazole which merits special attension due to
its properties in forming well-known azo dyes[5]. Also these heterocyclic
compound will be used to evaluated their potential for coating metal
surfaces in processes of corrosion inhibition[6].

Schiff bases have also been widely reported to be biologically
versatile compounds having antifungal, herbicided, plant growth regulating
properties[7] and used as rubber accelerators and photo stabilizer in poly
alkenes[8].

MATERIALS AND METHODS
Melting point were determined in (Gallen Kamp) apparatus and are

uncorrected, the FT-IR spectra of the compounds were recorded on
(SHIMADZU)FT-IR, 8300 (4000-666) .--' spectrometer as KBr-disc. UV
spectra were performed on (CoryA/ARIAN) spectrophotometer in (190-

900)nm using absolute ethanol as solvent. Elemental analysis (C.H.N) were
performed in (SYRIAN ARAB REPUBLIC/ATOMIC ENERGE)
commission (AECS), Thermal Gravimetric analysis TGA was performed in
center of consultation / University of Jordan.

Preparation of 2-aminc-S-mercapto-1o 3, 4-thiadiazole (1):
This compound was prepared according to the method in the literature

m.p 232-234 (lit.m.p ,230-232"C).

Preparation of 2-[N(a-hydroxy benzylidene)]-5-mercapto-1, 3, 4-
thiadiazole (2)

A mixture of compound (1) (0.007mo1e) and p-hydroxy benzaldehyde
(0.007mo1e) in absolute ethanol was refluxed for 5h. The solid formed was

recrystallized from ethanol (table I &.2).

Preparation of [ -[(s-hydrazino-[1, 3, 4-thiadiazole-Z-YL imino)-
methyll- phenol (3) (9).

A mixture of compound (2) (0.01mo1) and hydrazine hydrate
(0.0lmol) in absolute ethanol (15m1) was refluxed until the evolution of H2S

ceased (6h). The solid was filtered off and recrystallized from ethanol (table
18.2).

ヽ
）

一
い

（
〕

103



Al-Mustansirivah J. Sci Yol.22, No. 4,201I

Preparation of 2-{5-[(4-hydroxy benzylidene) aminol 1, 3, 4-thiadiazole 
^-2-YL)-N- phenyl hydrazine carbothioamide (4) (10)

A mixture of compound (3) (0.001 mol) and phenyl isothiocyanate
(0.001 mol) in absolute ethanol (20m1) was refluxed for 7h. This solid was
filtered and recrystallized from ethanol (table 1& 2).

Preparation (2-(5-{4-hydroxy - 3, 5-bis-(hydroxyl methyl) benzylidenel
a m ino) - 1, 3, 4-thiadiazole-2-Yl)-N- ph enyl hyd razine ca rbioth io a m ide
(4) (10)

A mixture of compound (3) (0.001 mol) and phenyl isothiocyanate
(0.001 mol) in absolute ethanol (20m1) was refluxed for 7h. The solid was
filtered off and recrystallized from ethanol (table l&2).

Preparation of methylolicphenolic Resin (5; ttol

To a mixture of an appropriate Schiff base (0.003 mol) and ^
formaldehyde solution (37-41%) (0.004 mol) in tetrahydrofuran (50 ml),
ethanolic sodium hydroxide solution l0oZ was added portion wise to keep

the pt{ of the readion mixture (9- l0), then heated the mixture in oil bath
(50-60"C) for 3h.

The reaction mixture was cooled (5-10'C) and neutralized with alcoholic
phosphoric acid (l0o/o), then filtered and dried.
The excess solvents were distilled off and the residue recrystallized from
appropriate (table I & 2\.

Preparation of Etheric Resins (6,7).(10)
To a mixed an appropriate alcohol (CH:OH or CfieOH) (0.08 mol)

with conc. HzSO+ (lml) at 5oC, an methylolic phenolic resin (0.4mol) was ^
added gently about th, then increased the temperature gradually to the
boiling alcohol for 24h, then neutralized the cooled mixture using solid
sodium hydroxide, the resin formed was extracted using CHCI3, then dried
and evaporated under vacuum. The residue was recrystallized from CHCI3
(table I &.2).

Preparation of Epoxy Resins (8, 9).(10)
A mixture of an appropriate methylolic phenolic (0.01mol) or etheric

resin (0.12 mol) and eipychlorohydrin to 5oC for 15 min.
Added gently sodium hydroxide (0.14 mol) in two portions to keep

the temperature below 65"C. the stirring was continoused for 2h after first
addition. The aqueous layer was separated from the organic layer, then the
second portion of NaOH added and stirred further for lh, and left the
mixture at the same temperature for 30 min., and also the aqueous was A

separated. The organic layers were dried and excess of eipychloro hydrine
and solvents distilled off under reduced pressure. The formed resins were
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purification by dissolving it in THF then filterasation and evaporazation of
excess solvent at 50'C (table leD.

Preparation of Resins with Unstitched Ring (10).(12)
A mixture of an appropriate epoxy resin (0.07mo1) in cold methanol

(30 ml) and morpholine (0.015 mol) was heated in oil bath (100-125"C) for
72h, after cooling, the solvent was evapourated and the residue
recrystallized from methanol.

Table -1: Deoacited Phvsical Properties of Compounds 0

Compound
No.

Molecu10rl

Formil五 |

YiOld

%
Co161ur Purification

Solvent
PIIIP19C

1 C,H3N3S 58 Yellow Ethanol 230…232
つ
ん C9H7NRS,0 80 Yellow Ethanol 88…90

3 C9H9N5SO 72 Orange Ethanol 90-92

4 C16H14N6S,0 72 Orange Ethanol 97-99

5 C 1sH13N6S2O3 66 Red THF 0 lv

6 Cr,,HzN,;SrOr 45 Red THF 0 lv

7 C,6HR,N6S,03 50 Brown CHC13 0 ly

8 C23H25N6SzOo 40 Brown THF 0 lv

9 C2eH37N6SzO+ 40 Brown THF O lv

10 CRRH47N7S'OR 36 Brown Methanol 0 ly

RESULTS AND DISCUSSION
The synthesis start from 2-amino-5-mercapto - 1,3, 4-thiadiazole (l)

the amino group of compound (l) was readily converted into Schiff base

derivative (2) by heating under refluxing with abs.ethanol. The FT-IR
spectrum showed the azomethine group (C:N) at (1643, l5g7) cm-r and

stretching bands of (OH) at (3400-3140) cm and aromatic (C:C) at (1564,
1512) cm-r and phenolic (C-O) absorption at ( 1265) c--' .o-bined with
disappearance of (NHr) at (3390-3275) .--' -UV spectrum showed

maximum absorptions at (395)um, (345)nm clearly due to n-)rr* and n-+n*
transition respectively.( 1 3 )
Reaction of the compound (2) reacted with hydrazine hydrate in boiling
ethanol gave compound (3) indicated in FT-IR spectrum showed of (NH2)

and (NH) stretching bands at (3259-3150) cm-r and (3136)cm-r combined
with disappearance of (SH) absorption in (2619)cm-r. Also UV spectrum

electronic transition at (395) nm, (310) nm for n-+n*, T)T* transition
respectively. (13)
Further derivatives (4) was afforded by reaction between compound (3) with
phenyl thioisocyanate the structure of (4) obtained in FT-IR spectrum the
p."r..rr. of stretching bands of (NH) at (3259-3136) cm-' combined with
upp.u.ur,.e of abso.piio, bands for (C:S) out of plane at (1520).--'. UV

"
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spectrum showed strong bands at (335) nm, (295) nm for n-+n*, fr)T*
transition respectively. Another hand elemental analysis (C.H.N) (found)

l%H3.78 (3.89), %C (sI.89 (s1.99),%N 22.70 (22.78)) table (1-3).
Compound (4) reacts with formaldehyde in presence of NaOH afforded
methylolic resin (5) which indicated in FT-IR spectrum showed abroading
stretching bands of (OH) in (3420-3220) cm-r and strongbands of aliphatic
(CHz) at (2935) nm. UV spectrum a maximum absorptions at (311)nm,
(294)nm due to n->ft*, x-)x* transition respectively. Thermal stability of
resin (5) showed in fig. (l) (table 4).(9)
Compound (5) reacts with (methonl or butanol) gave etheric resins (6, 7)

which medicated in FT-IR spectrum at strong bending absorptions of (C-O-
C) at (1157-1126).m-'. Also UV spectrum gave transition at (284) nm,
(218) due to n-)ft*, n-)n* respectively.
Further derivatives (8, 9) gave by reaction between resins (6,7) with
eipychlorohydrin which indicated in FT-IR spectrum showed oxirane
absorption at (932-917) cm-r combined with decreasing of absorption value
of methylolic at (3310-3228) .--'. Also UV spectrum gave a strong

absorption at (285) nm, (230) nm due to n-)n*, x-)n* respectively.
Finally epoxy resin (a) reacts with morpholine in cooled methanol gave

epoxy with unstitched ring (10) which indicated in FT-IR showed increasing
in stretching band of (OH) group at (3406-3109) cm-r stronge absorption for
bending vibration for (C-O-C) at (1060-1002) cm-'. UV spectrum gave

transition at (268, 261) nm, (218)nm due to n-+r*, n-+r* respectively,
another hand elemental analysis (C.H.N) (found) [%H 6.88 (6.99), %C
s7.81(57.98), %N 14.31 (14.90)l table (3).

Table… 2:(FTIR¨ UV)Spectral Data of Compound(1-10

ICI轟 pe

No。

UV
(EtoH)

Chflracteristic bands of(FT… IR)spectra cm‐
1

(KBr.Disc。 )

λmax nm lrr*xl0-r
L.mol-lcm-l

l)Nuz.

r)H

υCH2 uc=N uc=c Others

1 310
290

1.90

2.00

3390

3275

1597

1606

usH (zors)

DC=S out of plane

rts15 t4s6t

2 395

345

0.45

1.25

3400
3236

3140

３

７

４

９

６

５

1564

1512

Ucu out of plane

(820-650)

OsH (zosz)

ucH ano(tooz)
uc-orrzost

3 ５

０

９

１

３

３

1。25

2.100

3379
3267
3182
3132

1620 1570

1565

ucH eRo (:ros)
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Table-3:De Compounds

4 335

295

0.8

1.65

3259

3150
3136

1606

1597

DC:S plane

( l 520)

Dc-o (rzso)

ξ
Ｊ 311

294
1.132

1.431

3420
3220

2935 1620 1550 υc=s out of planc

(1522)

6 284
218

0。984
1.433

3221

3105

2945 ７

３

２

０

６

６

1554 υc_0_c   (1157,

11,6ヽ

7 ６

）

９

´

８

８

２

２

1.921

1.971

3342
3120

2988 1602 1560 υc_0_c(1033)

υC‐0(1203)

8 285
230

0。 191

1.201

3310
3228

2920 1622

1609

1525 υ
7ド (932,917)

0

9 282

209

1.342

1.991

3471

3136

2977
2924

1645 1530 υ
f7C(979,922)

0

10 268

261

218

0.853

1.015

1.307

3406
3278
3109

2958
2938

1624 1545 uc-o-c (l060,

r 002)

atied Elemental Analvsis (C HoN)ofsom

CI■|,|

■NO「|

C.HoN Analysis%Calculated
l    (Fouttd)

%H %C %N

4 3.78

(3.89)

51.89

(51.99)

22.70

(22.78)

9 6.88

(6。 99)

57.81

(57.98)

14.31

(14.90)

Table-4:The Curil ns Temperature (thermal st abilitv)for Resin(4

RIISi五 IS =rimlry●
|

ldisiosSitiO五

Fl■11lylll■
diSibも 01libl五

%‐50 ‐  ||
diSSbζ SitiOh

"Oittht 

‐■‐

AIIIlgl■‐■
diSibも lζttti6‐ i

°
/。 |こlhlar。

●olnth‐ it

4 297 360 347 325 97.48
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Fig。-1:Depatied Thermal Stability in TCA for Resin(4)
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Theoretical Studies and Biological Activities of New Mannich Bases Triazole Derivative with
VO(lV),Co(ll),Cu(ll),Pd(ll),Rh(III)'Pt(IV)'Zn(ll)and Cd(ll)lons 
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ABSTRACT
This work include a theoretical treatment of the formed complexes of

the Mannich bases in the gas phase

[N {2(4,5-d iphenyl-3-thion- 1,2,4-triazole) m ethyl} d i p ro pyl a m ine]

ILlf [N {2(4,5-diphenyl-3-thion-1,2,4-triazole)methyl}dibufyl
aminel lL2l

[N {2 (4,5-diphe nyl-3-th io n- 1,2,4-triazole)m ethyl } d i isobu tyl a m i n el

IL3I

By using the (Hyperchem-6) program for the Molecular mechanics

and Semi-empirical calculations. The heat of formation(AH,') and

binding energy (AEs ) for (4,5-diphenyl-3-thion-1,2,4-triazole) and lLl,L2
and L3] ligands and their metal complexes were calculated by ( PM3 ,

ZINDO and AMBER ) methods at 298 K". Furthennore the electrostatic
potential of the free ligands [Ll,L2 and L3] were calculated to investigate
the reactive sites of the molecules.

PM3 were used to evaluate the vibrational spectra of the free ligands

lLl,Lz and L3] then compare the theoretically calculated wave numbers
with the experimental values by using the (4,5-diphenyl-3-thion-1,2,4-
triazole)as authentic compounds .The theoretically obtained frequencies
agreed with those found experimentally, in addition the calculation helped
to assign unambiguously the most diagnostic bands.

The antibacterial activity for (4,5-diphenyl-3 -thion- 1,2,4-triazole) and

free ligands lLl,L2 and L3]and their metal complexes(R1-R24) were

studied against two selected micro - organisms [(Escherichis coil) as grom
negativeJ and[(Stophylococcus aureus) as gram positiveJ. The minimal
inhibitory concentrations (MIC) have been also studied to determine the low
concentration for inhibition. The antibiotics (Amoxcillin and Ampicillin)
have been chosen to compare their activity with those of the new
compounds. Further more the antifungal activity against two micro-
organism (Penicillum.) and (Aspergillus flovus) were studied for all
compounds. The results showed great enhancement of activity of the
complexes relative to that of their respective (4,5-diphenyl-3-thion-1,2,4-
triazole) and free ligands lLl,L2 and L3l.This was attributed to the
synergetic effect between the metal ion and the ligand, in addition to the
differences in the structural varieties.

LL2
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INTRODUCTION
Mannich reaction is a three - component, condensation reaction

consisting of active hydrogen containing compound ,formaldehyde and a

secondary amine(l-4).In our previous work(5-7) the three mannich bases
(Ll,L2 and L3) and their metal complexes(Rl-R24) have been prepared and
investigated using different chemical techniques, as well as molar ratio
method measurement in solution gave comparable results with those
obtained from solid state studies. Continuing the studies on free ligands
(Ll,L2 and L3) and their metal complexes (Rl-R24),this paper reports here
the theoretical studies in the gas phase was done by using semi-empirical
method in order to show the most stable conformation. The study aims to
calculating the heat of formation and binding energy for all the probable
geometries and to find the most active sites of the mannich bases (Ll,L2
and L3) by using the electro static potential calculations. Calculation of the
vibrational frequencies of the(4,5-diphenyl-3-thion-1,2,4-triazole)(TRZ) and

free ligands [Ll,L2 and L3] have also been carried out in orderto compare
the results with the experimental vibrational frequencies to make a certain
assignment of the most diagnostic bands.

As well as biological activities for free ligands (Ll,L2 and L3) and

their metal complexes (Rl -R24) were employed in the present study to
show the effect of introducing the amino methyl group in the triazole ring
and to investigate the coordination behavior of the(Ll,L2 andL3) towered
some transition metal ions and to compare the biological activity of the
ligands and their complexes with the main ring structure.

´
〕

MATERIALS AND METHODDS
v (A)-Theoretical treatment:-

Hyperchem is a sophisticated molecular modeler, editor and powerful
computational package, that is known for its' quality, flexibility and ease of
use(8,9). It can plot orbital wave functions resulting from semi-empirical
quantum mechanical calculations, as well as the electrostatic potential, the

total charge density or the total spin density can also be determined during
semi-empirical calculation, this information is useful in determining
reactivity and correlating calculation results with experimental data.

C omp utatio nal metho ds :
a) Semi -empirical quantum mechanical
b) Molecular mechanics
c) Mopac 2000

ヽ
）
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Types of colculations:
The types( I 0, I I ) of prediction possible of Molecules are:

a) Geometry optimization calculations employ energy minimization
algorithms to locate stable structures.

b) Bond distances
c) Molecular dynamics witch provide the thermodymemic calculations

and dynamic behavior of molecules
d) Plot the electrostatic potential field (HOMO and LUMO).
e) Vibrational spectrum (l.R and Raman spectra).

(B)-Biological activities:-
The in virro biological screening effects of the investigated

compounds were tested against selected types of bacteria which include
(Escherichio coil) as gram negative and (Stophylococcus aureus) as gram
positive and the fungus, (Penicillum Spp.) and (Aspergillus niger) by the
Well Diffusion Method(12,13) using agar nutrient as the medium. Stock
solutions (l0rM) were prepared by dissolving the compounds in DMSO
solution. In a typical procedure, a well was made on the agar medium
inoculated with microorganisms. The well was filled with the test solution
using a micropipette and the plat was incubated at 35"C for 72 hours.
During this period, the test solution diffused and the growth of the
inoculated microorganisms was aff-ected. The second technique was to get
the sensitivity of each microorganism toward the new compounds by
determining the minimal inhibitory concentration (MIC) which was a
achieved by using Tube Dilution Method (12,13). The (MIC) of the new
compounds for each micro-organism was measured at the lowest
concentration of the compound required to inhibit the groMh of this micro-
organism, these tubes containing different concentrations of the new
compounds were incubated at 37 oC for 45 hours and the antibiotic
(Amoxcillin and Ampicillin) have been chosen to compare their activity
with those of the new compounds.

RESULTS AND DISCUSSION
A) E lectrostatic Pote ntials :

Electron distribution govems the electrostatic potential of the
molecules. The electrostatic potential (E.P) describes the interaction of
energy of the molecular system with a positive point charge. (E.P) is useful
for finding sites of reaction in a molecule; positively charged species tend to
attack a molecule where the electro static potential is strongly negative
(electrophonic attack) (8). The (E.P) of the free ligands [Ll,L2 and L3]were
calculated and plotted as 2D contour to investigate the reactive sites of the
molecules, Fig (l). Also one can interpret the stereochemistry and rates of
many reactions involving "soft" electrophiles and nucleophiles in terms of

1L4
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the properties of frontier orbital (HOMO, highest occupied molecular
orbital) and (LUMO, lowest unoccupied molecules). The results of
calculations show that the LUMO of transition metal ions prefer to react
with the HOMO of sulfure and nitrogen atoms of Mannich bases free
ligands lLl,L2 and L3l.

Fig. -1: Electrostatic potential (HOMO and LUMO) crs 2D contours for
msnnich bases( Ll, L2 and L3 )

ヽ
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B) Optimized energies:
The program Hyperchem-6 was used for the semi-empirical and

molecular mechanics calculations. The heat of formation (AHf") and binding
energy (AEb) for all free ligands(L1,L2 and L3) and their metal
complexes(R1-R24) were calculated , Table (1).

The results of PM3 method of calculation in gas phase for the binding
energies(AEb) and heat of formation(AHf) of ligands (L 1 , L2 and L3)
shows that the [LI, R:dipropyl] was more stable than [L2, R:dibutyl]
while, [L3, R:diisobutyl] was less stable than those of (L1 and L2), this
difference in stability sequences of ligands might be related to the difference
in alkyl group of amino methyl derivatives. Furthermore PM3 method was

used to calculate the binding energies(AEb) and heat of formation(AHf) of
[Co(II), Cu(II), Pd(II), Rh(III), Zn(Il), Cd(II)], while ZINDO method was

used to calculate the (AHf) and (AEb) of [VO(IV)] complex, while
AMBER method was used to calculate the binding energies which is equal
to heat formation of [PI(IV)] complex with three mannich bases and are

described in Table ( I ).

一ぬ

Table -l:Conformation energetic (in KJ. mol-l; for Mannich bases and
their metal com les

Conformotion
PM3 ZINDO ADIBER

AII; ど ぅ Mi AEb Mi:N,
Ll 91.1463 -5920,7836

IRII 34.2614 …5566.1605

IR2]
-260.6454 -6537.1549

IR31 153.2585 -12061.5815

IR4] 11183.8506 -17132.6876

IR5] 151.9965

[R6] 4̈0.1222 -6119.7877

IR7]
-96.9995 -7429.6165

IR8]
-28.7025 -6215.3709

L2 96.0453 -5911.5685

IR9] …231.2855 -6403.5955

IR10]
-216.1383 -12387.9783

IRll] 241.94

IR12] 632.6133 -11524.2466

IR13]
-12831.4879 -19817.6079
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c) optimizeelvibrational spectra for ligunds [Ll,L2 und L3J:

The vitrational spectra of the free ligands [L1,L2 and L3] have been

calculated, Table (2), Fig's[ (3),(4) and (5)]. The theoretically calculated

wave numbers for thes ligands showed that some deviations from the

experimental values, these deviations are generally acceptable in theoretical

caiculations(9). The most diagnostic calculated vibrational frequencies were

chosen for the assignment of ligands which are included in Table (2) and

their respective experimental vibrational modes are shown in the same

Table(2).
The results obtained from the theoretical calculated wave numbers for

the ligands were compared successfully with the calculated frequencies of

114,5-diphenyl-3-thion-1,2,4-triazole)l (TRZ), as authentic sample to

piedict ihe ieviation or error caused from the difference between the

Lxperimental measurements and theoretically calculated results of the

vibrational spectra, Table (2), Fig's (2),(3),(4) and (5). The results obtained

for the theoretical calculations of the frequencies of v(N-H), (6N-H, vC=N

+ vC=C), (vC=N+vC=S), v(C:S), v(N-N) and v(N-C-S) in (TRZ) agreed

well with those obtained for the experimental values, table (2).

ヽ
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[R141
-84.6007 -6373.8906

[R151
-81.4348 -7008.8848

IR161
-15.0809 -6071.2908

L3 103.0139 -5358.7281

IR17] …20.1222 -5611.7348

IR181
-16.0809 -6305.3709

IR191
-12423.3638 -19410.1044

[R201 633.8504 -10392.6335

IR211
-228.5682 …5850.6902

IR221
581.7095

IR23]
-9.7879 ‐5532.1894

IR241
-43.6686 -6766.5386
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(vC=N)+(vC=C) (vC:S)

(vC=N+δ N―H) (vN― C―N)

(vN―H)

fνN―C)+fν N… N〕

Fig. -2: The Calculated vibrational frequencies of (TRZ)

Theoretical Studies and Blological Activities ofNew Mannich Bases Triazole Derivative with

VO(lV),CO(II),Cu(11),Pd(11),Rh(lH),Pt(lV),Zn(II)and Cd(II)10nS

ヘ

員

118

卜 ご

ヤ ″



‐

Al-Mustansiriyah J. Sci Vol.22,No。 4,2011

(vC-H) alph. {vN― C¨N)+{vN‐ N)

{vN― C… S〕

{vN…C)+{VN‐ N〕

Fig. -3: The Calculated vibrational frequencies of (L1)
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{VC=S) {VC‐ H}Of CH2

{VC… H}alph.

{vN‐C)+{VN¨ N)

Fig. -4:The Calculated vibrational frequencies of (L2)
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{VC―H}Of CH2′

W

〔VC‐H)a!ph.
{vN‐ C‐N}+{vN― C―S}

{vN‐ C―S)+(VN‐C) {vN‐N)  ｀

Fig. -5: The Calculated vibrational frequencies of (L3)
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Table -2: Comparison between the experimental and theoretical .
vibational frequencies (cm-r) for ITRZI and free ligands (Ll,L2 and L3)

Where:-
*Theoretical frequency.
* *Experimental freq uency.
***Erroroh due to main difference in the experimental measurements
and theoretical treatment of vibration spectrum

D) optimized geometries of (LI,L2 and L3) snd their metol complexes
(Rt-R24):

All theoretically probable structures of (Ll,L2 and L3) Mannich base
and their metal complexes have been calculated by (PM3),(ZINDO) and
(AMBER) methods in gas phase to search for the most probable model
building stable structure , Fig's(6),(7) and (8).

Comp. YN-u &-utvc'=x*uc=c 7r'=.r'* /c=.r V.r:t -t ン、■、 vc=s Vc'-rr ulplt.

TRZ
(34 l 0)*

(3 I 00)**
[- 10.61* **

(1802)*, (1748)*
(1591)**

l-13.26, -9.871***

(r43r)*
( I 546)**
[7.431***

(r0r7)*
(972)**

[-4.631***

(1262)*
( 1448)**

[ 12.38]***

( r 208)*
(1242)**

[2.74]***

Li

( r 062)*
(1068,1093)**

[0.56,2.84]***

( r 369)*
( I 450)**
[5.59]***

(n27)*
(l 197)**

[5.85]***

(2985, 2880)*
(2960,2869)**

[-0.84, -0.361***

L‖

(1050, r078)*
( 1 068,1 089)**
ll .68.1.01l***

(1267)*
(t452)**

U2.741***

(r rs9)*
(l 186)**

[2.29]***

(2972,2876)*
(2952,2864)**

[-0.68, -0.421x**

Ll:I

(r060,1078)*
( r 056,1 093)**
[0.39,1.371***

(r319)*
( 1450)**

[9.03]***

(l 186)*
(l 199)**

[.o81xx*

(2960,2888)*
(2956,2868)*x

[-0.14, -0.691x*x

L1

Rl

L22

ヘ
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Fig. -6: Conformational Structure of( L1) and their metal Complexes
(R,-Rs)
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Fig. -7: Conformational Structure of( L2) and their metal Complexes
(Re-R16)

じ

125

・
′

　

　

一
一

．
　

　

　

　

一
′

一・　
■

，



Theoretical Studies and Blological Activities ofNew Ⅳlannich Bases Triazole Derivative with

VO(lV),CO(11),Cu(II),Pd(II),Rh(IH),Pt(Iや Э,Zn(II)and Cd(11)10nS
Rehab

Lrrr

● ・
｀
「  “,  ,Ⅲ  `. "

1         ,、      .

R17
rl 

Ⅲ llllい

.|%ol‐,蘇1毬|11

R18

R19

■l         t   '   ・      .

R20

: 、 ・  、    N ,

‐・    1       "  t  ,
デ'・          ■

′        '1       、

126



R21                    .

I     I

〔     |              、    _ 4
.| .・・ な

、  「 | 
｀

~|卜｀
・ .11・

.

1 1:         |

R22

、'|「111)11

111'‐ I:,
・ ' 1        1  1  1

1      1                   ‐t    l●      1       1

1 :        1. :    ・

R23

:_  ′ ‐
.、

・.、 、

 `.´
′ヽ |   ,

`  :   ヽ‐ `
|    =       |

1‐  |

11・ `

|

11  ●   .■ .

「
ⅢⅢ

r‐

|‐ _r・
:子
″・`

R24

I I.｀: 
‐

|・      | :“

1    1 ‐
‐

.。

・

―   II I II

 ヽ |` |‐  |   ・
月 、   ぃ

、 |｀|   
‐́
 ・  ` R   l     ・

一
）

Al‐ Mustansirivah Jo Sci Vol.22,No.4,2011

Fige-8:Conformational Structure o<L3)and their metal Complexes

(R17-R24)
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Biological Studies:-
The free ligands (Ll,L2 and L3) and their metal complexes (Rl -R24)

were screened in vitro for their ability to inhibit the growth of representative

l(E.coli) as gram negativel and l(Stoph. oureus) as gram positive].
Furthermore the (MIC) study for the ligands (Ll,L2 and L3) and their metal
complexes (Rl-R24) are shown in table (4). Also the study was done against
(Candida slbicsns and Aspergillus flavus) fungus, in DMSO as a solvent,
table(3).

As a result from the above mentioned studies, the following points were
concluded:-

a).L2 and L3 were highly active against Stoph. oureus compared with L1,
while L3 was moderately active against E.coli for which Ll and L2were in
actives.

b). The platinum and cadmium complexes of all ligands(Ll,L2 andL3)
showed a wider spectrum of activity against both type of bacteria compared
with their ligands.

c). The results reflect the different effects of introducing the metal ion on
the ligand structure, where some metal ions enhanced activity, while others
retired it, this phenomena is known as Synergistic effect( l4). The difference
in synergistic effect between the metal ion and the ligand molecule may be
attributed to many factors, of these are V(IV), Co(II), Cu(II) and Zn(ll) are

considered to be a hard metal ions making their complexes to be less

lipophilic, this will relatively retard their permeation through the lipid part
of the cell membrane. On the other hand the Pd(II), Rh(III), Pt(IV) and .
Cd(II) are all considered to be soft metal ions, which render their complexes
to be rnore lipophilic, this will facilitate the penetration through the cell wall
and affect the constituents of the cell.

d). The results of the (MIC) study for the ligands and their metal complexes
are shown in Table (4). These results indicate that some of the new
compounds exhibited antibacterial activity against the studied bacteria at
lower concentration, while they don't show such activity at higher
concentration. As well as( L1,R7,L2,R10,R5,R23 and R24) showed high
activity at 0.05 pgm.ml-r against E. coli bacteria, while L2 and Rl0, were
active against Staph. aureus at 0.05 pgm.ml-r, R20 and R22 were active at

0.0251tgm.ml-r in addition to 0.05 pgm.ml-r. On comparison of these values
with those of the two antibiotics, it was shown that the new compounds
were more active.
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e). Study of the antibacterial and antifungal activities revealed that the
mannich bases (Ll,L2 and L3) derived from (3-thione- 4,5-diphenyl-1,2,4-
triazole) (TRZ) and their metal complexes, exhibited a greater activity
against all the studied micro-organisms compared to that of (TRZ) itself
(15). This indicate that introductions of the amino methyl group on the
triazole derivative ring were raise the killing zone.

f). Results of the antifungal activity of the new compounds, Table (3)
showed that the metal ion chelates were more toxic compared with their
parent ligands(Ll,L2 andL3) toward the same micro-organism and under

the identical experimental conditions. The increase in the antifungal activity
of metal chelates may be due to the effect of the metal ion on the normal
cell process. These activities may be explained by Tweedy's Chelation
theory(16), according to which chelation reduces the polarity of the metal

atom mainly, because of the partial sharing of its positive charge with the

donor groups of the ligand, which favours permeation of the complexes

through the lipid layer of cell membrane(17).

Table -3: Antibacterial and antifungal activities for Mannich bases and
their metal (10-3 mgm.ml-') complexes

Compound E.`θ″ S`年,力。

α″′ι″S

Asp.flavus Penci. Spp.

Control

fDM[SO)
LI 10 28 36

IR:| 8 20 29

[R,1 10 22 30

IR31 15 20 つ
４

[R41 6 18 17

[R51 10 20 17 19

IR61 10 15 16

IR71 15 15 10 20

[R81 20 く
υ

つ
４

LII 15 24 33

IR91 10 8 20 14

[R101 10 10 つ
４ 17

IR‖ 15 25 14 24

IR121 10 15 22 つ

´

[R13 15 10
つ
乙 26

[R141 8 10 23 10

‐
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R:thab

[Rlミ 1 10 25 19 26

[R161 8
つ

´ 20

Lur 10 15 22 30

IR171 6 15 15

IR181 10 17 27

[R191 15 14 21

[R201 10 20 20 23

[R211 20 21

IR221 15
く
υ

つ
Ｊ 10 22

IR231
く
Ｊ 18 27

IR241 20 25 15

Where:
6-8:(+)

8-10:(++)
>10:(+++)

Where:
30‐40:(+++)
20-30:(+十十+)

10‐20:(+++++)

Table -4: Minimal inhibitory concentration (MIC) for Mannich bases
:and their metal com xes m. IrD

一
●
●
ｏ
』
日

ｏ
０

Escharrlc力 lic cο〃 Stophylococcus oareus

ll.025 0.05 0。 1 0。25 0.5 1 2.5 ”Э 0.025 0.05 0.1 0。25 0.5 2.5 5

Ll + NIII

C
+ + + MI

C
IRl] + + 十 十 + MIC 十 + MIC
IR2] + + + + MIC + + 十 + + 十 MIC
IR31 + + 十 MIC + + ⅣIIC

IR41 十 + + MIC + + + + MIC
[R51 + + + + 十 MIC + + + MIC
[R61 十 + + MIC + + + + MIC
IR7] + ⅣII

C
十 十 + MIC

[R81 十 + 十 + + + + + + + + + + + 十 +

LH MIC + MIC
[R91 + + MIC + 十 + 十 ⅣIIC

[R101 十 MI
C

+ + MIC

IR‖ +‐ + 十 ⅣIIC + + MIC
[R12] 十 + MIC + + + MIC
[R13 十 + MIC + + MIC
IR141 + 十 ⅣIIC + + MIC
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Where:
(+): Growth
(MIC): 99o/,
(-): No growth
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ABSTRACT
Bromhexine Hydrochloride was determined by anew simple and

sensitive spectrophotometric method in pure form and pharmaceutical
preparations using Flow-Injection analysis. The method is based on the

diazotization reaction of Bromhexine Hydrochloride with sodium nitrite in
hydrochloric acid medium to form diazonium salt, which was coupled with
chromotropic acid to form a red water-soluble azo dye, that has a maximum
absorption at 1.n,u,:507 nm. All different chemical and physical experimental
parameters affecting on the development and stability of the colored product
were carefully studied. The FIA procedure sample throughput was 70 h-1,

Beer's law was obeyed over the concentration range (30-700 pg.ml-') with
RSD% less than O.g5 % and molar absorptivity of l.16xl0a l.mol-r.cm-r and

Sandell sensitivity of 0.0357 pg.cm-2. The method was applied successfully
for the determination of Bromhexine Hydrochloride in pharmaceutical
preparations.
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INTRODUCTION
Bromhexine Hydrochloride, I/-(2-Amino-3,5-dibromobenzyl)-I{-

methyl cyclohexanamine hydrochloride is a white crystalline powder. Its
chemical structure (1):

" HCt

(Bromhexine Hydrochloride)
-It is a expectorant drug, while it works through decreasing the amount of
respiratory tract fluid and reduces its viscosity by activating enzymes that
hydrolyze mucopolysaccharides (2). Several methods have been reported in
the literature for the analytical determination of this substance, including
spectrophotometry (2-5), HPLC (6), Colorimetry (7- l0), TLC ( 1 1),

membrne-Selective Electrode (12), Hybrid Linear Analysis (13), Absorption
Spectrophotometry and Electrophoresis (14), Capillary Isotachophoresis
(15), Reverse phase liquid chromatography (16,17), HPLC-ICP-MS
compared with Radiochemical Detection (18) and Flow Injection analysis
using conventional and coated wire ion-selective electrodes (19), The
presence of an aromatic primary amino group in Bromhexine HCI enables

the compound to undergo a diazotization-coupling reaction. According to
the classic Bratton-Marshall method, Bromahexine Hydrochloride was
diazotized with sodium nitrite in dilute hydrochloric acid and the excess of
nitrite was destroyed with sulfamic acid. A soluble pink color dye was
noticed by adding of N-(1-naphthyl) ethylenediamine dihydrochloride
(NED) and the color intensity was measured spectrophotometriclly (20,21).

In this paper, FI method using spectrophotometric detection at 507

nm is described for the determination of Bromhexine Hydrochloride in pure
and pharmaceutical preparations. The method is based on the diazotization
reaction of Bromhexine Hydrochloride with sodium nitrite in hydrochloric
acid medium, the formed diazonium salt is then coupled with chromotropic
acid to form a red water soluble azo dye. The proposed method has been
applied successfully to the determination of Bromahexine Hydrochloride in
pharmaceutical preparations.

MATERIALS AND METHOD
Apparatus:

All spectral and absorbance measurements were carried out on a
Shimadzu UV-Visble-260 digital double-beam recording spectrophotometer! (Tokyo-Japan).
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The FI system comprised a peristaltic pump (lsmatec, Labortechnik-
Analytic, CH-8152, Glatb.rgg- Zurich, Switzerland, six channels) was used

to transport the reagents solutions, Injection valve (Rheodyne, Altex 210,

Supelco-USA) was employed to provide appropriate injection volumes of
standard solutions and samples. Flexible vinyl tubing of 0.5 mm internal
diameter was used for the peristaltic pump. Reaction coil (RC) was of
Teflon with internal diameter of 0.5 mm and a 50 pl quartz flow cell. In
(Figure 1) hydrochloric acid (R1) stream was combined with injected
sample(Bromhexine HCI with sodium nitrate) and they merged with
chromotropic acid (R2) stream at T-link then mixed in reaction coil (RC)
with length of 50 cm, injection loop of (150 pl), total flow rate I .2 mllmin,
the absorbance was measured at 507 nm. at room temperature (25'C) and an

injection sample of 100 pg ml-r was used for optimizationof conditions.

Fig.-l: Schematic diagram of FIA manifold. Where: Rl and R2,
solutions of hydrochloric acid and chromatropic acid respectively; PP

=peristaltic pump; S: injection sample; IV= injection valvel T- T-link;
RC= reaction coil; FC= flow cell; D= detectorl W= waste.

Reagents:
A1l chemicals used were of analytical reagent grade. Bromahexine
Hydrochloride standard material was provided from the state company for
drug industries and medical appliances (SDI) Sammara-lraq.

1- Bromhexine HCl, stock standard solution (1000 pg.ml-r : 2.422 x 10-
tM), pr"pared by dissolving 0.1000 gm of pure Bromhexine HCI in 5 ml of
ethanol and amount of distilled water, a 0.01679m amount of sodium nitrite
was then added and made up to 100 ml with the distilled water. The working
solution of the drug with sodium nitrite was prepared by transfer 10 ml of
the stock solution to a 100 rnl volumetric flask and made up to the mark
with distilled water to obtained 100 pg.ml-r : 2.422 x 10-aM for both
Bromhexine HCI and NaNO2.
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2- Hydrochloric acid 0.8M, prepared by diluting 34.4 ml of 11.64M of
concentrated hydrochloric acid (BDH) with distilled water in a 500 ml
volumetric flask.

3- Chromotropic acid (0.05o/o wlv: 1.561 x 10-3M;, prepared by dissolving
0.05 gm of chromotropic acid (BDH) in distilled water and diluting to the
mark with the same solvent in 100 ml volumetric flask..

Pharmaceutical preparation of Bromahexine HCl.
Solvoden -syrup (Sammara-Iraq), each 5 ml of syrup containing 4 mg of

Bromhexine HCl.

Procedures for pharmaceutical preparations:
A 25 ml of the syrup into a 50 ml volumetric flask and dilute it to the

mark with distilled water to obtain (400 pg.ml-r). More dilute solutions were
prepared by simple dilution with distilled water.

Recommended procedure for calibration FIA
The Working solution of Bromhexine HCI with NaNOz in the range

of 30-700 pg.ml-r were prepared from stock (1000 pg.ml-t). A 150 pl
portion of the drug was injected into the stream of hydrochloric acid (0.8M)
to obtained the diazonium salt then the mixture combine with (0.05% )
Chromotropic acid at T-link with a total flow rate of 1.2 ml min-r of the two
channels (figure 1), the resulting absorbance of the red product was
measured at 507 nm and a calibration graph was constructed in (table 1).

Optimization conditions were carried out on 100 trrg.ml-r of Bromhexine
HCI.

RESULTS AND DISCUSSION
Preliminary studies

Preliminary experiments were carried out to test the manifold
configuration and the approximate ranges of the tested parameters. The
design of the manifold selected is shown in (figure 1) using two channels of
total flow rate of 1.2 ml min-r. This design of the manifold gave the
maximum absorbance. Therefore, a two channel FI assembly was adopted,
in which the sample (150 pl) was injected into the carrier stream of
hydrochloric acid (Rl) then the diazonium salt formed mixed with the
coupling reagent Chromotropic acid (R2) at T-link. The reaction was carried
out by passing the solution throw a reaction coil (50 cm) and the absorbance
of the resulting red color product was measured at 507 nm. (Figure 2)
showed the absorbance spectrum of the red azo dye formed measured.' against a reagent blank prepared in the same way but containing no
Bromhexine HCl.
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75

Fig.-2: Absorbance spectra of the azo dye against reagent blank (A) and
blank against distilled water (B) using a batch method.

Optimization of the experimental conditions
'fhe effect of various parameters on the color development was

studied to establish the optimum conditions for the determination of
Bromahexine HCI by FI method. In practice, the addition of acid to the

diazonium reaction was necessary for the formation of diazonium salt

between the amine group (the drug) and sodium nitrite, which couples with
phenolic reagent to give an azo dye therefore, various acids were studied
(acetic acid, hydrochloric acid, nitric acid, phosphoric acid and sulfuric
acid), hydrochloric acid seems to be the most suitable acid through the high
absorbance under the reaction condition. various concentrations of
Hydrochloric acid (0.1-3M) were streamed to the mixture of drug and

NaNOz. A concentration of 0.8M gave the highest absorbance and was

chosen for funher use, as shown in (Figure 3).

05       1       15       2

Conc of HC!(mOI/L)

Fig.-3: Effect of the concentration of hydrochloric acid
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-The effect of the concentration chromotropic acid was studied in the rang
of 0.01%-0.loh with a fixed concentration of the mixture of drug and
NaNOz (100 pg.ml-t) and 0.8M of hydrochloric acid, a 0.05oh (w/v) seems

to be the most suitable concentration to develop the color of the reaction to
its full intensity as shown in (Figure 4).

0.2

0.1 I
0.1 6

0.14

0.12

.i o.r

0.08

0.06

0.01

0.02

0

0.02 0.04 0.06 0.08 0.'l 0.12

Conc. of Chromotropic acid (w/v7d

Fig.-4: Effect of concentration of Chromotropic acid in (wlvo/o)

-The use of FI as an altemative to existing methods for Bromhexine
HCI determination is dependent on optimization of the system to achieve
maximum absorbance. As a consequence, several experiments were
conducted in order to establish the best experimental conditions for
operating the FI manifold, (Figure 5) show the effects of flow rate, reactor
length and sample injection volume on the absorbance. The effect of flow
rate on the absorbance was studied over the range 0.6-2.6 ml min-r, (Figure
5) shows that, with increasing flow rate, maximum sensitivity was obtained
at 1.2 ml min-I, which was selected, as a compromise between
reproducibility and sampling rate. Above this value, the absorbance
decreased slightly owing to dispersion effects.

-The effect of reactor length was studied in the range of 15-150 cm
using the same experimental conditions selected above, maximum
absorbance value was obtained on using 50 cm reactor length and was

selected for further use. The volume of sample injected was varied in the
range of 50-250 pl by changing the length of the sample loop in the
injection valve, while the other variables were held constant. The
absorbance increased with increasing volume of sample injected (Figure 5).
Best sensitivity was obtained by using 150 pl sample loop and was selected
as optimum. The flow system selected provided a sampling rate of 70

samples h-r and the dispersion of the colored product studied under the
optimum conditions and using the FIA manifold in (Figure 1) and found to
be 3.16 (21).
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Fig.-S: physical conditions of FI procedure for determination of
Bromhxine HCl.
A: Effect of flow rate (ml/min), B: Effect of sample loop (pl)'
C: Effect of reactor length (c-).
Analytical characteristics of FI spectrophotometric method

-For FI method, the calibration graph for Bromhexine HCI was

obtained using the procedure described previously in which a series of
standard solutions were analyzed in triplicates to test the linearity . The slop
(a), the intercept (b), the correlation coefficient (r) and the correlation of
determination (r2) were evaluated by a least-squares regression analysis and

are included in (Table 1). The obtained r value is highly significant also the
molar absorptivity of 1.155x104 l.mol-r.cm-' and Sandell sensitivity of A

0.0357 pg.cm-2 .
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Statistical evaluations (23)of the regression line give the values of
standard deviations for residuals (Srr*), standard deviations for the intercept
(Su), standard deviations for the slop (56) at 95oh confidence and limit of
detection (LOD) which shown in the table point out to the high precision of
the proposed method.

Accuracy and precision of FI spectrophotometric method
The accuracy and precision of the proposed method was tested by

analyzing of three different concentrations of Bromhexine HCl for five

replicate. The values of the percentage elrors (E%) and percentage relative

standard deviation (RSD%) afe summarized in (Table 2). These value

indicate a high accuracy and precision of the proposed method.

‐

Table -1: Data for the calibration graph for Bromhexine HCI using the

ValuesParameter
30… 700Linearity range, ug ml-

0.0733interce

2.l x 10‐

1.29x10‐

2.86x10
1。 155x10Molar absorptivity

L.mol-l.cm-'
0.0357Sandell sensitivity

LOD, pg ml-

Table -2: Accuracv and precision of the proposed me

Concentration of Bromhexine
HCl. pg.ml-r

Error o/o Recovery
%

Relative standard
deviation (R.S.D)
%Present Found*

50。 00 49.75 - 0.50 99.5 1.016

100.00 100.46 0.46 100.46 0.551

500.00 503.32 0.66 100。 66 0。261

* for five determinations.
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Structure of the dye
A reaction subsequent based on the above results

Yol.22, No.4,20ll

is shown in Scheme (l).

Diazotized B rom hex ine H C I
(r)

so 3H

OH OH
C hrom atropic acid

IIO 
_r 

S SO 3H

CH:R=-*p.HCr
OH OH

red azo d1e

Scheme (1): reaction sequence

Pharmaceutical applications
In order to demonstrate the applicability of the proposed method for

the determination of Bromhexine HCl, the method was successfully applied
to the analysis of Bromexine HCI in syrup. The results are summarized in
(Table 3). When pharmaceutical syrup of Bromhexine HCI were analyzed
by the proposed method, interference from the sample matrix caused no
problem. For pharmaceutical syrup of Bromexine HCI examined, the assay
results of proposed method were a good agreements with the declared
constants.
Table -3: Application of the proposed method of Bromhexine HCI. In

armaceutical
Concentration of
Bromhexine HCI

Solvodien syrup
20m2/1 00 11nl

101.75

* for five determinations
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Evaluation of the proposed method
For evaluation the competence and the success of the proposed method, the

results obtained were compared with those from popular Bratton Marshall's
method (21) for both pure Bromhexine HCI and Solvodien syrup. The
results obtained were statistically compared, using the Student t-test and

variance ratio F-test at 95Yo confidence level (23), the calculated t- and F-
values did no exceed the theoretical values, which indicate that there is no

significant difference between the methods in the determination of
Bromahexine HCI in pharmaceutical preparations (Table 4).

Table-4: The
thod usins t

comparison of the proposed method with standard
and F-statistical tests

"

F .nlcrlare.l: St'/ Sz' :0.365

F theoretical 
:16l .4 F theoretical ) F calculated

at 95o/o confidence level,
T calculated: 0.35 1, T theoretic 6: 4.303
T theoretical ) T calculat.o i of 95%o confidence level'

A FI spectrrophotometric method was proposed for the determination
of Bromhexine HCI in pure and pharmaceutical preparation. The method

has the advantage of simplicity, speed, accuracy and the use of inexpensive

equipment.
The speed of the proposed method and its precision make it suitable

for the quality control of formulations containing this drug.
The wide linear rang of the proposed method that obeyed Beer' law

gave a good application for the pharmaceutical preparation, and can be used

as a reliable and advantageous alternative to the other previously explorted
methods for routine analysis of Bromhexine HCI in pharmiceutical samples.

There is no significant differences between the proposed method and

reference method with respect to precision and accuracy.

し

me usl a …S les

The pharmaceutical The proposed method The standard method
preparations Rcc.0/0 Yariationo/o Rec.oZ VariationoZ

Pure Bromhexine
HCI

100.4 1.232 98.00 4.41

Solvodien syrup 98.25 1.210 100.8 0.49

(Xr-)r:99-35 t(Xi-Xi-)' 12.442 (Xi⊃,=100.1 t(Xi-xi-)'z:6.68
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ABSTRACT

Indium selective electrodes were constructed based on based on using

promethazine hydrochloride (PMH) and sodium tetraphenylborate (NaTPB) as

additive with using these plasticizers: Di-butyl phthalate (DBPH); Di-octyl

phthalate (DOp); D1-butyl phosphate (DBP); Tri-butyl phosphate (TBP); ortho-

,itro phenyl o.tyt ethei (ONfOnl in PVC matrix respectively. The study

include slope in Nernst equation, detection limit, liner range, lifetime, pH effect

and selectivity coefficient. These electrodes give slopes (26.92, 19.85, 16.78,

12.53 and 37.25 mV/decade) and give linearuurg., from (]x10-5-1x10-r M,

i;io"-i"ro' M, t"to-u-tx10rr u, t""t0-5-lx10-r M and 1x10-5-1x10-r M). The
r' detection limit for the electrode based on DOP was 8x 10-7 M. The measurement

interferences in the presence of (Nu*, K*, Mn*2, Cu*', Cu*', F"*', Al*') were
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studied for determination selectivity coefficient (Kootn."). The complex of
Indium (III) and promethazine hydrochloride was studied by UV-
spectrophotometric method to improve the electrode working from the pH rang
effect and complex formation. The ratio of Indium to promethazine
hydrochloride ( 1 :3).

INTRODUCTION
Indium is a soft, silver-white metallic element. Its atomic number is 49

and its chemical symbol is (In) atomic weight lI4.43.Indium was discovered in
1863 by the German chemists Ferdinand Reich and Heironymous Richter. It is
very stable in both air and water. Indium compounds damage the heart, kidney
and liver []. Pure Indium in metal form is considered non-toxic by most
sources. In the welding and semiconductor industries, where Indium exposure is
relatively high, there have been no repofts of any toxic side-effects.

Different methods have been reported for the determination of Indium
in products and biological samples such as high performance liquid
chromatography[2], the UV spectrophotometry[3],Potentiometric study 14,51,
spectrofl uorimetric [6] .

One unusual property of Indium is that its most common isotope is
slightly radioactive; it very slowly decays by beta emission to tin. This
radioactivity has a half-life of 4.4lr,l0la years, four orders of magnitude larger
than the age of the universe and nearly 50,000 times longer than that of natural
thorium. The first large scale application for Indium was high performance
aircraft engines during World War II. Afterward, production gradually increased
as new uses were found in fusible alloys and electronics. In the 1950, tiny beads
of it were used for the emitters and collectors of PNP alloy junction transistors.
In the rniddle and late 1980, the development of Indium phosphide (InP)
semiconductors and Indium tin oxide thin films for liquid crystal displays
(LCD) aroused much interest[7].

MATERIALS AND METHODS
Equipment

An expandable ion analyzer (orion model EA-940, usA), a pH meter
(WTW model pH 522, Germany), Double beam UV-Vis spectrophotometer
model (UV-1650 PC) SHIMADZ (Japan) and a Silver-silver chloride electrode
were used as a reference electrode in this work.

Chemicals and Reagents
High molecular weight poly (vinyl chloride) (PVC), tetrahydrofuran

(THF) was purchased from Lancaster, Promethazine hydrochloride standard
was a gift from the State Company of Drug Industries and Medical Appliances
(Samara IRAQ-SDI) and sodium tetraphenylborate (NaTpB).

1,48
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Di-butyl phthalate (DBPH); Di-octyl phthalate (DOP); Di-butyl
phosphate (DBP); Tri-butyl phosphate (TBP); ortho-nitro phenyl octyl ether
(ONPOE) were obtained from Fluka AG, Switzerland.

Stock solutions of 0.1 M for each of NaOH, KCl, NaCl, CaSOa, CuSO+,
MnSOa, Fez(SO+):.9H2O and AlCh.6HzO were prepared by dissolving 0.2922,
0.3729,0.680, 0.7980, 0.7550, 2.5301,1.2075 and I .7ll5g in 50 mL of distilled
water.

A solution of 0.1 M Indium (III) was prepared by dissolving 1.3882 g of
Indium Oxid (In2O3) in concentrated hydrochloric acid with heating until drying
then washed it by distilled water and completing the solution up to 50 mL. The
other Indium standard solutions were prepared by subsequent dilution of the
stock solution ranged ( 1 0-7-1 0-'M).

Assembly of ion-selective electrodes
The construction of the electrode body and the immobilization were done

as described by Mahajan et al [8]. The glass tube was 314 filled with 0.01 M
Indium (III) solution as an internal filling solution. The membrane was

conditioned by immersing in a standard solution of 0.1 M Indium (III) solution
for at least 2hour before measurements. The pH of 10-2 and 10-3 M Indium (III)
solution was adjusted with dilute solutions of sodium hydroxide and

hydrochloric acid.

Selectivity measurements
A separate solution method [9] was used for the selectivity coefficient

measurement, and was calculated according to the equation:

logKpota,s:(ErEn)tS+(l-zltzs)logaa (1)
Ee, Eei Zt, Zei and a4, are the potentials, charge numbers, and activities for the

primary A ion, respectively, at &A : itg.

The selectivity coefficients were also measured by the mixed method

(Fixed interference method) [0,11] according to the equation:
菫1°

tA,B=α
A/(α B)ZAノ

zB

L

(2)

‐

RESULTS AND DISCUSSION
Five electrodes of Indium (III) based on Promethazine hydrochloride and

sodium tetraphenylborate (NaTPB) as additive soluble in organic solvents such

as tetrahydrofuran with the following plasticizers: Di-butyl phthalate (DBPH)
membrane 1; Di-octyl phthalate (DOP) membrane 2; Di-butyl phosphate (DBP)
membrane 3; Tri-butyl phosphate (TBP) membrane 4; and ortho-nitro phenyl

octyl ether (ONPOE) membrane 5. The theoretical value for the slope is 59.16

for mono-valent ions and 29.58 for di-valent ions ll2, 13] (that mean the best

value of slope when tri-valent ions is 59.1613:19.72+2 mV). The slopes values

were obtained for electrodes based on DBPH, TBP and ONPOE (membranes l,

L49
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4 and5) are 26.s2, 12.s3 and 37.2smV/decade with correlatioJ#iffi1:ffJT?
0.9998, 0.9997 and 0.9998 respectively. The linear range for these electrodes
lx10-r-1r10-5, lxl0-r-1x10-5 and lxl0-r-lxl0-5 M with detection limits of
8x 10-6 M, 5 x 10-6 M and 8x l0-6 M respectively. The parameters of Indium (III)
electrodes are listed in Table l. The Indium (lII) electrodes based on
membranes using DBPH as a plasticizer, give this slope 26.92mYldecade, this
may be the viscosity of DBPH make steric in the ion exchange between the
Promethazine hydrochloride ions and Indium ions in the external solution. But
the electrode based on TBP as a plasticizer gave this slope l2.53mYldecade.
This could be due to the low viscosity of TPB (3.114 cST) which causes rapid
leaching of the membrane components to the external solution. Also the low
viscosity of ONPOE ( I 1.44 cST) that mean homogenous membrane is form
between plasticizer and PVC this make the ion exchange between the ions in the
membrane and the extemal solution. Then the electrode based on DBP (82.98
cST) as plasticizer give slope 16.78 mV/decade, that mean the ion exchange
between the complex ion and external solution is difficult and this electrode not
use. The response of Indium (tll) selective electrode was examined at regular
intervals to check the reproducibility and life time of the sensor. It was observed
that during the long time period of 33 days. But after three months, the electrode
characteristics significantly dritted away from the Nernst behavior. This may be
attributed to the decrease in the quantity of ionophore that mean the
promethazine and the plasticizer in the membrane due to migration of these
components from the PVC membrane into the PVC tube. A typical plot for
calibration curves of the best electrode based on DOP plasticizer is shown in
Figure 1.

EBPH一 EうP― EBF   ~3P― Cl:IP ID三

0000001 000001 00001  0001    001    01      1

COm。 (M〕

Fig.-1: Calibration curves of Indium (III) selective electrodes using DPB,
DBPH, DOP, TBP and ONPOE plasticizers.
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* The result of three times repeated; t:4.3; N:3.

Effect of pH
The potential remains constant over the pH range between 2.8-7.5, which

may be taken as the working pH range of the sensor assembly. At pH lower
than 2.8, the interference of H3o+ ions is more which is due to the high rate of
diffusion of H3o+ ions from sample solution to membrane matrix (extract H:o*
ion) where they interact with carrier and its protonation takes place resulting in
decreased selectivity of Indium (III) ions. In this case, the membrane sensor

then responds to hydrogen ions. At pH higher than 7.5, the deviation in the

electrode response is due to the formation of some hydroxyl complexes of
Indium (III) ion in solution. The pH effect studied for the two different
concentrations 10-3 and 10-2 M as shown in Figure 2.

Fig.-2:- Effect of pII on the potential of Indium (III) selective
electrode is using DOP plasticizer.

Table -1: The parameters of five Indium (III) electrodes.

Electrode
PaFalnlters

Number
Slop91

■lV/dёёad

e  .||

Slope土 (ls/マN)
Linearity

ral‐
ge(M)

Detectio

m

Limit
l(M)

cOrrelati0

■|‐

coefrlclen

tll■■■   ‐

RSD'
0/011

Life

time

(days
 ヽ |||

1‐ PルIH+NaTPB
+DBPH

26.92 2692+0.261 lX10 1-1× 10‐
5 8" l0-6 0.9998 う

‘
ｎ
ン

Ａ
υ 45

21PMHttNaTPB
十DOP    ‐|

（
ン 1985+0.212 lrlo-r- lrl0-4 8,, I 0-5 0.9999 0148

31PルIH+NaTPB
十DBP     I 1678 16.78+0.103 I ,. l0-r- I , l0-6 8'10-7 0.9992 0249 30

4-PⅣlHttNaTPB
I■TBP      ■

1253 12.53+0.163 l"lo-r- Irl0-5 5, I 0-6 09997 0.526

51PⅣlHttNaTPB■
ONPOE 37.25 37.25+0.174 1 ― l 105 8r. I0-6 09998 0189 う

‘

υ
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Table -2: Working pH ranges for electrode using DOP as plasticizer.

Membrane pH range

PルIH+NaTPB+DOP
10-'M l0-'M
2.8-8.1 2.8-7.5

Selectivity measu rements
The values of the selectivity coefficients for separate method are listed in

table 3. The selectivity coefficients were very small; this means that there is no
interference of these interfering ions with the response of Indium (III)
electrodes.

Table -3: Selectivity coefficient values according to separet methode using
Indium (III) selective electrode using DOP plasticizer.

Interfering
Ion

aB=5X10‐
Z 
Ⅳl

a、 KF. o

r 7"104 0.560, l0-l
Na* 9x l0-o 0.720x10-l

Ctf' 5× 10‐ 0。447× 10~°

Mn*2 3 x l0-) 0.268× 10‐
∠

εα
_「

_7

3 x l0-o 0.600× 10‐
∠

ATJ 3 x l0-' 0。 600× 10。

Fe*r 7x l0-6 0.560x l0-1

In mixed method, The potential values obtained are plotted vs. the
logarithm of the concentration of the Indium (III). The intersection of the
extrapolated linear portions of this plot indicates the value of (aa) as show
in figure 3. The results of selectivity coefficients listed in table 4.
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Fig.-3: calibration curve of fixed interfering method using Indium (III)
selective electrode using DOP plasticizer.

Table -4: Selectivity coefficient values according to (FIM) using Indium
(III) selective electrode using DOP plasticizer.

:nterfeFing
lon llllllll‐

EB‐‐

(lnlV‐ )
IL,3

一ｒ 79 0。 329× 10‐
°

1助
+

82 0.467× 10つ

tレイ| 71 0.242x10-3

滋
+2

83 0.603x l0-4

13αア|

35 0。498

義戸| 31 0.793

:ル∵‐ 79 0。329× 10‐
D

Sample analysis
Potentiometric techniques were used for the determination of Indium (III);

these included direct method, standard addition method (SAM), multi standard

addition method (MSA) and titration method. In the multi standard addition

method (MSA), the plot of anti logarithm (E/S) versus the volume of the

multiple addition of the standard solution was used to determine the

concentration of Indium (III) solution. A typical plot is shown in Figure 4.

For potentiometric titration a l0-2 M of sodium hydroxide (NaOH) were used as

a titrant. A typical titration plot shown in Figure 5. The results are listed in
Table 5.

‐

‐
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y=11.5o8x+29.
R2 = o.9994

δ
口
３
２
■
こ

10

0

4        ‐3        -2        -1         0         1         2         3

V。 :.(m:)of ttd.add

Fig.-4:- Plot of antilog (E/S) versus the volume of Indium (III) using
promethazine hydrochloride selective electrode using DOP plasticizer.

plasticizer

物 bル 5=И J

|

:｀

H卜・・"内・‐"Ч卜・.・い。・"h卜・→H"・っ

a: Normull Titralion curve
Indium (III) selective electrode.

グ
b: Titrution curve
selective electrode
derivative.

of Indium (fII)
b), using Jirst

Fig.-S:- Titration curve of Indium (III) selective electrode using DOP

'uble 5: Anol.ysis of Indium (III) solutions bv potentiometric techniques.

IParameter Direct method SAM ⅣISA
Titration

Ⅳrethod

IC9nC。 (M) 1.000x10{ 1.000x10-r 1.000× 10~5 1.000x10-2

FOllnd(ⅣD 0。9994× 10‐
5 0.9992x l0-3 1.02{xl0-r 1.002× 10‐

2

RSD.%o 0。 513°/。

0.713°/0
0。 141%

ReO/。 99。 4°/。 99。 2°/。 102.4°/。 100。 2%
relative
erroro/o

0̈。 60/0 -0。 8°/。 2.40/。 0.2%

UV-Spectrophotometry : -
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UV study use to improve the formation of complex at working pH range

for Indium (III) selective electrode.

The spectrum of Indium complex [PMH-In (III)I:-
Figure 6; show the absorption spectrum of purple drug complex of

promethazine hydrochloride and Indium (IID shows two absorption
wavelengths 353 nm and 258 nm. The complex solution containing of 30 mL
of l0-a M of promethazine hydrochloride and 10 mL of 10-a M of Indium,
complex formation in the acidic media at pH:3.

ヽ
）

‐

Fig.-6: Spectrum of complex solution in pH:3.

The Effect of pH on [PMH-In (II!] complex Spectrum:-
The spectra for series of complex solutions with different pH ranged

from 1to 12 using HCI and NaOH. In the acidic addition, get the optimize pH

in the pH:3 and the absorbance equal 0.447 for wavelength at 258 nm and

0.347 for 353 nm. The wavelengths and absorbance are listed in table 6. The

spectrums of these additions are shown in figurc 7. Figure 8; show the pH

effect on the absorbance of complex at different pE&f121-Q 
"m.

11

F=F7               .==‐ 3

●養 _ ・ 、ヽ |・ す「

錢 式 ニニミ 豪

Fig.-7: spectrum of complex solution at different PH
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Table -6: The effect of pH for the absorbance and rvavelength at different
pH

Determination of ligand to metal ratio in complex by continuous variation
(Job method):-

Figure 9, show the continuous variation between promethazine
hydrochloride and Indium (III) ion, and the ratio M: L :l:3.

Fig.-9:- continuous variation for complex IPMH-In (IIDI.

05

04

.03
0
濡 02

01

0

0123456789101112
pH

Fig.-8: Effect of pH on the absorbance for complex [PMH-In (III)1.

p耳■1 pH=3 pH=5 pH=7 pH:9 pH=12

ｍ

λ

　
ｎ

abs.
A
nm

abs.
λ

nm
abs.

ｍ

λ

　
ｎ

abs.
ｍ

λ

　
ｎ

abs.
λ

nm
abs.

258 0.200 258 0.447 258 0.416 249 0.345 249 0.241 249 0.09

353 0.155 353 0.347 353 0.252
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Indium (IID selective electrodes based on using HilHil#il:
hydrochloride (PMH) and Sodium tetraphenylborate (NaTPB) as additive with
different plasticizers were constructed. The best Indium (III) electrode was

based on DOP. The electrode based on DOP gave excellent electrode
parameters and no interference with several interferings ions. The proposed
analyical method is proved to be simple and rapid, with good accuracy. The

complex of Promethazine hydrochloride and Indium (III) was studied by W-
spectrophotometric method and determination the promethazine hydrochloride
to Indium (III) ratio (3:l) by using Job method.
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ABSTRACT
The aim of this study was conducted to determine the alterations in

serum trace elements, including zinc (Zn), copper (Cu), iron (Fe) and

magnesium (Mg) in Iraqi's women with human CMV (HCMV) infection
and compare them with the results of age matched healthy individuals.

The study was carried out in Medical Research Unit, College of
Medicine, Al-Nahrain University from 2010-2011. Fifty five women, 35

patients with HCMV and 20 healthy individuals were included in this study.

Those women were examined serum zinc (Zn), copper (Cu), iron (Fe),

magnesium (Mg) by using atomic absorption spectrophotometer. The‐
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HCMV infection was determined using standard diagnostics criteria by
using ELISA assay.

Serum zinc, copper, iron and magnesium concentrations were (Znz
1.124+0.048 , Cu: 1.052+0.192, Fe:0.031+0.006 and Mg: 18.223 +1.018)
mglL, respectively in patients with HCMV infection and (Zn:I.119 +0.059,
Cu: 1 .096 +0.238, Fe: 0.035+ 0.013 and Mg: 20.299 +3.393) mglL in
healthy controls, respectively. Serum zinc, copper, iron and magnesium
concentrations were not statistically significant in patients with HCMV
infection compared with those of healthy individuals (p>0.05).

INTRODUCTION
Human cytomegalovirus (HCMV) is a ubiquitous beta herpes virus

that infects 88.93% of the general population and as much as l00oh of
people within some populations or in some geographic areas [1]. HCMV
can infect a variety of cell types, including epithelial and glial cells, and
generally replicates slowly in most cells [2]. It is well known that HCMV
can be transmitted to 40-50 % of fetuses following infection through
material fetal transmission; and approximately l0-15 oh of infected babies
had such abnormalities as microcephaly, seizures, sensorineural hearing loss
(SNHL), cognitive, motor, and visual disorders 13l. Infection with
cytomegalovirus (CMV) causes generation of intracellular reactive oxygen
species, which activate NF-kappa B, a cellular transcription factor. NF-
kappa B mediates expression of the CMV promoter and of genes involved
in the immune and inflammatory responses [4]. Speir et al. reported that in
the case of CMV, free radicals induce a viral promoter gene as well as

turning on transcription of immediate-early and late proteins, and a number
of virions [5]. Free oxygen radicals may protect against virus attack and can
produce tissue damage during this protection by triggering inflammation

[6]. Also, interact with neighbouring entities and can damage molecules,
cells, tissues, DNA and finally the entire organs. The body has evolved
mechanisms for neutralizing free radicals, including enzymes like
superoxide dismutase (SOD: copperlzinc-SOD (Cu/Zn-SOD) and iron-SOD
(Fe-SOD)), catalase and glutathione peroxidase [7,8]. The significance of
the biochemical and nutritional roles of trace elements (i.e. zinc, copper) is
widely recognized, since these elements are constituent components of
many metalloproteins and metalloenzymes t9]. Many trace elements in
these enzymes act as antioxidants or help such functions that not only
regulate immune responses of the host, but also may alter the genome of the
viruses l4). Antioxidants inhibit intracellular reactive oxygen species,
NFkappa B and CMV l5l. Zn is required, as a functional component, in
more than 200 enzymes and transcription factors. It is also involved in the
protection against vitamin E depletion, the stabilization of membrane
structure and the maintenance of tissue concentrations of metallothioneins,
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powerful free radical scavengers [10,11]. Copper is an essential element for
the human organism, forming part of many copper-dependent enzymes
which involved in oxide-reduction processes, such as superoxide dismutase,
lysyl oxidase and ceruloplasmin, which have an important role in the
protection of the organism against free radicals and, consequently, they are

related to the oxidative stress[7,12-15]. Iron is another essential

micronutrient required for a variety of biochemical processes, is essential
for electron transfer reactions, gene regulation, binding and transport of
oxygen, and regulation of cell differentiation and cell growth and also

important for the immune system because it promotes immune cells and

interferes with cell-mediated immune effector pathways and cytokine
activities [6,17]. Magnesium is one of the most important micronutrients
for both the innate and adaptive immune system. it participates in immune
responses in various ways [18].
The present study were designed to explore the evaluation between serum

zinc, copper, iron, and magnesium levels in women with HCMV infection
and healthy women..

MATERIAL AND METHODS
The current study was conducted in Medical Research Unit, College

of Medicine, Al-Nahrain University from lll20l0-212011. The randomly
selected study group comprised of 55 women aged from (18-55 yr).
Included: 35women as the patients group and 20 healthy subjects served as

controls group.
Blood samples were taken from all subjects in accordance with

standard procedure; five to eight mL of blood was collected from the vein in
evacuated tubes without adding any anticoagulant agent. Collected blood
samples were allowed to clot. The blood samples were centrifuged at rpm g
for 10 min, sera were transferred and stored in plastic vials at l oC until
further analysis. Enzyme linked immunosorbent assay (ELISA) was used to
determine serum HCMV.

Trace Elements Analysis
Sera were diluted 10 folder with de-ionized water and analyzed by

atomic absorption spectrophotometer AA 6200 Shimadzu (Kyoto, Japan)

with computer.

Statistical Analysis
Statistical analysis has been performed using Statistical package for

the social sciences (SPSS, version 1 1.0) for windows. Continuous variables
were expressed as mean t standard deviation (SD). Data were analyzed

し

し
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using independent sample Student's / test. Significance was assigned for P
values (P<0.05) with95%o Confident Interval.

RESULTS AND DISCUSSION
ln table.l, the serum Cu, Fe and Mg concentrations were found to be

(Cu: 1.052+0.192 mglL), (Fe: 0.031*0.006 mgil) and (Mg: 18.223+1.018
mglL) in patients with HCMV, which was insignificantly lower than that of
controls (Cu: I .096+0.238 mgll-), (Fe: 0.035+0.013 mglL) and (Mg: 20.299
+ 3.393 mglL). While serum Zn concentrations showed insignificant
elevation (Zn:|.124+0.048 mg/L) for patient compared with those of healthy
individuals controls (Zn: 1.119+0.048 mg/L) at (p>0.05). The results of this
study have been summarized in Fig.l and2.

Table-l: Serum trace elements (Zn, Cu, Fe and Mg) in HCMV and
healthy su!j!qq

Trace
element

Sample Mean
std.
Deviation

′

Zn
CMV
control

1。 124

1.H9
0.048

0.059

0.21 0.83

Cu
ＣＭ Ｖ

ｃｏｎｔЮ

1.052

1.096

0.192

0.238 0.50
0.61

Fe
CMV
control

１

　
５

う
Ｄ
　
３

０

　
０

０

０

0.006

0.013 0。91
0.36

Mg
CMV
control

18.223

20。299
1.018

3.393 2.17
0.09

CMV□ Control

Zn mean Cu mean Fe mean

Fig. -l : Serum Zn, Cu and Fe Concentrations (mg/L) in the HCVM
Patients (n:35) and the Control (n:20) Shown as Mean (p<0.05)

^

１

８

６

４

２

０

０

０

０

コヽ
¨
Ｅ
ｃ
一ｃ
２
鴬
ヽ
ｃ
ｏ
Ｏｃ
ｏ
ｕ

.124 1119

162



Al-Mustansiriyah J. Sci Vol.22,No。 4,2011

（
）

燎 C Ovl V 勲 Cc・

，

・一
一
一
一
一
一
一
一

■
●
●
一
一
一
■
■
■
　
一一
一

引
　
２
一一　
　
・・　
　
　
　
・

ｔ‐
　
　
●
　
　
一

け
　

２
　
●
・
・
■
●
●
■
―
●
●
●
〓
■
●
●

コ菅
⊆一三
“蕩
）５ |  |

■     |

|‐   |

一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一「一一・一一”一一一一」一一一一一一一一一一一一一
…■ず

■7 .‐ ‐
・

‐ ||‐

fvl{:l tltc.il

Fig. -2 : Serum Mg Concentration (mg/L) in the HCMV patients (n:55)
and the Control (n=20) Shown as Mean (p<0.05)

There are two general classes of abnormality associated with trace
elements: abnormality as a result of a specific deficiency from dietary
inadequacies and imbalances, and abnormality second ary to other diseases.
Furthermore, secondary changes occur as a result of diseases; these changes
are not exactly understood. This is the first report indicating that the levels
of some elements s remained without significant variants in patients with
HCMV; this may possibly affect some specific enzyme systems l7,lgl.

In the present study, we have demonstrated that serum zn, cu, Mg
and Fe concentrations were not alter significantly in patients with HCMV
infection. Although the level of Cu, Mg and Fe were decreased, and the
slight elevation in Zn level in patients with HCMV. This mean, that
infections with HCMV did not affect the Cu, Fe, or Zn-linked enzyme
systems (such as alkaline phosphatase, superoxide dismutase, ferroxidase
ceruloplasmin, ATPase...etc) [1 9].

Also, this changes are probably result from defence strategies of
organism and were induced by the hormone-like substances, or could
possibly due to the response of viral damaged tissues leaking intracellular
metals into the plasma 17,l4l.

we concluded that serum essential trace elements zn, cu, Mg and Fe
concentrations were probably altered by the some immune system as a
defense strategy of organism during HCMV infection or because of the
damage that occurred by virus . Further investigations will be needed to
determine trace elements before and after treatment in order that the role of
cu, Zn, Fe and Mg levels in patients with HCMV can be established.
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ABSTRACT
In this work ,3,4-dimethyl pyrano pyrazole -6-one(l ) and its

derivatives(2-11) has been synthesized by heating hydrazine derivatives
with ethyl acetoacetate in an oil bath 160'C.A cylation of compound (l)
with acetyl chloride and acetic anhydride a compound ( l2).The chalcones
(13-16) was prepared by reaction of compound (12) with aryl aldehydes.
However the reaction of compound (1) with propargyl chloride in the
presence of triethyl amine a compound (2O).Further more treatment of the
last compound with secondary amines a mannich base(21-25).The structure
of the synthesized compounds were deduced by using some spectroscopic
methods, UV -Visible, FT-IR and ' H NMR.

INTRODUCT10N
Pyrano pyrazoles and its derivatives posses

antimicrobial[],anticancer 12) and vasodilator activities[3],which made that
to be used as medicines and biodegradable agrochemicals.

Chalcones having an o, B unsaturated carbonyl group are one of the
important biocides and versatile synthons for various chemical
transformation. Most of chalcones are highly biologically active with a

number the of pharmacological and medicinal applications[4].Chalcones
have been used anti AIDS agent[5],cytotoxic agent with antiangiogenic
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activity[6] anti malarial [7]and anti-inflammatory[8].The increasing
popularity of the mannich reaction has been fueled by the ubiquitous nature
of nitrogen in drugs and natural products as well as by the potential of this
ulticomponents reaction to generate diversity of compounds[9].Therefore,
the present work was directed towards synthesis of new derivatives of
pyrano pyrazol -6- one, which expected to have possible biological activity.

MATERIALS AND METHODS
Melting points were determined on GallenKamp (MFB-600) melting

point apparatus and are uncorrected.The 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 tH-

NMR spectra (solvent DMSO-d6) were recorded on Bruker 400 MHz
spectrophotometer usingTMS as internal standard.

Synthesis of 3,4-dimethyl pyrano-[2,3-c]-pyrazol-6-one derivatives(l-11)
l10l

A mixture of hydrazine derivative (0.1 mole) and redistilled ethyl
acetoacetate(O.2 mole) was heated for I hour at 160"C in an oil bath. After
cooling, ether (25 ml) was added; the formed precipitate was filtered and
recrystallizad from appropriate solvent. (Table l)

Synthesis of compound (12): [f 1l
A mixture of compound I (0.05 mole) with 25 ml of acetic anhydride

and 25 ml of acetyl chloride was refluxed for 2 hour .After cooling 50 ml of
cold water was added ,the formed solid was collected and recrystallized
form chloroform . (Table l)

Synthesis of chalcons (13-19) : [12]
To the solution of compound 12 (0.01 mole) in absolute ethanol (50

ml ), aromatic aldehyde (0.01 mole ) was added in the presence of 2Yo NaoH
(2 ml). The reaction mixture stirred for 10-12 hour at room temp. and then
refluxed for 4-6 hour. After refluxing, the reaction mixture was concentrated
to half of its volume and poured on to ice, the formed solid was collected
and recrystallized form appropriate solvent. (Table 1)

Synthesis of compound (20) :

A mixture of compound 1 (0.0075 mole) in (20 ml) of absolute
ethanol and (1.1 ml) of triethyl amine was stirred for (10 min.), then
propargyl chloride (0.56 g,0.0075 mole.) was added drop wise within (15
min.), The mixture was refluxed for 3 hrs. After that, the reaction mixture
was poured slowly into ice water (20 ml). The precipitate was filtered and
recrystallized from ethanol .(Table l)
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Synthesis of Mannich base (21-25): ^

A mixture of compound 20 (0.005 mole) and paraformaldehyde
(0.005 mole) in (10 ml) of dioxane and cuprous chloride (CuCl) (0.1 g.),

were heated in a round bottom flask to (70'C). At this temperature (0.005

mole) suitable secondary amine was added dropwise to the above mixture,

which is heated for 2 hrs at (70 'C). The mixture was cooled, and poured on

ice water (20 ml). The precipitate was filtered and recrystallized from the

appropriate solvent .Table( I )

oo
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RESULTS AND DISCUTION
The 3,4 dimethyl -3a.7a- dihydropyran -( 2.3) pryarzol was prepared

in this work by the reaction of ethyl acetoacetate (2mole) with hydrazine
hydrate (lmole )at oil bath temperature 160" C For t hour in 90 % yield.
The structure of compound (1) was confirmed by its spectral data. the IR
spectra showed the N-H stretching absorption near 3217 cm-r and the
C: O stretching at 1701 cm-' .in addition to the band at 1606 cm-r for the
c:N stretching ( table 2). 'HNMR:12.9 (s,lH,NH ),5.8(s,lH,Ar-
H),2.4(s,6H,CHa) .This compound(l) which was used as the starting
material for further synthesis ( scheme 1). The compound (2-11) was
prepared by the reaction of ethyl acetoacetate (2mole) with the appropriate
substituted hydrazine derivative to obtain 3,4- dimethyl-1- substituted
pyrano (2,3-C)pyrazol-6-ones. Their IR spectra showed absorption bonds at
( 1730 - 1755) cm-' due to the carbonyl groups,( table 2) .The 'HNMR of
compound (2) show:7.4-7.8(m,Ar-H),5.8(s,1H,Ar-H)2.4(s,6H,CHa). The

'HNMR of compoun d$):7 .3-7.4(m,Ar-H),6(s, I H,Ar-H) ,2.5(s,6H,CHa).
The reaction of compound( I ) with acetyl chloride and acetic anhydride for 2
hour resulted in the formation of compound (12) .IR spectra showed the

disappearance of the absorption bands for NH while showed bands due to
C: O of amide at 1690 cm-r (Table 3).

'HNMR:6.1(s,lH,Ar-H),2.8(s,3H,COCHs),2.5(s,6H,CHs). Chalcons was
prepared by the reaction of compound 12 with aromatic aldehydes in
boiling absolute ethanol in the presences of 2o/o NaoH .The IR of these

compound showed v C: O (1662-1685) cm-r due to the conjugated with
double bonds (Table 3). Compound(20) have been prepared by treatment of
compound (1) with propargyl chloride in the presence of triethylamine. IR
showed the bonds at 2l2l cm-' due to the stretching vibration of (-C=C-)
asymmetrical and 3205 cm-1 for (=g-11) stretching vibration (Table 4).The
last compound is key intermediate to the synthesis of many Mannich bases

that are prepared in this work Mannich bases have been obtained by
treatment of compound(20) with corresponding secondary amines in the
presence of paraformaldehyde and dioxane as asolvent with catalytic
amount of cuprous chloride.The success of all Mannich reaction have been

confirmed by the disappearance of the (:C-H) stretching vibration at 3205
cm-l 'HNMR of compound( 2l): 6.7-7.5 (s,10 H,Ar-H) 6(s,1H,Ar-
H),3.8(s,2H,CH2),3.5(s,2H,CH2-N),2.5(s,6H,CHs). (Table 4).

一
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Table-1; physica Of the synthesized com unds(1… 2

Comp.No. ⅣI.PO C Yield O/0 Recryst.solvent

1 243-245 90 Ethanol
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“ 140-124 85 Ethanol

3 180-182 81 Ethanol

4 160-162 65 Ethanol

5 120-122 70 Ethanol

6 126-128 75 Ethanol

7 240 des 60 Ethanol

8 178… 180 71 Ethanol

9 154-156 78 Ethanol water
l:1

10 242-244 82 Ethanol

171-173 77 Ethanol

つ

Ｌ 188-190 76 Chloroform

13 170-172 53 Ethanol

14 150-152 60 Ethanol

15 161-163 55 Ethanol

16 110-112 56 Ethanol

17 198-200 62 Ethanol water
l:l

18 126-128 59 Ethanol

19 210-212 61 Ethanol water
1:l

20 200-202 70 Ethanol

つ
４ Oily 65 Chloroform

22 Oily 75 Chloroform

Al-M ustansirivah J. Sci Yol.22, No. 4, 201I
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Table-2:UV and IR spectral data for compound (1-11)
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23 Oily 66 Chloroform

24 Oily 60 Benzene

25 Oily つ
４

７
ノ Ethanol

Comp.
No

UV
Ethanol

Characteristic bands of FT-IR (cm-',KBr)

)" max
nm

C=0 C=C C―Har C―Hal C=N Others

1 221

300

1701 1454-1577 3088 2980 1606 NN―H3215

つ
４ 246

306
1755 1491-1548 3070 2987 1608

つ
Ｄ 255

300

1751 1442-1554 3068 2970 1624 V N02
1334-1514

4 259

340

1735 1444… 1545 3039 2983 1614 vC=S1271…
1375

5 233

335

1730 1438-1514 3080 2978 1616 vC=O amid
1695

6 ヽ
フ

つ
４

６

　
４

２

　
３

1739 1448-1573 3045 2926 1608 vN―N 1060

7 ５

９

つ
４

０
ン

つ
ん
　
つ
乙

1735 1462-1556 3060 2982 1610

8 ３

０

４

４

つ
４

Ｑ
Ｊ

1740 1445-1560 3071 2987 1615 vC=O amid
1670

9 225
300

1730 1445… 1565 3064 2982 1606 vC=O amid
1665(vOH)
3350

10 １

０

４

１

２

３

1743 1437-1550 3051 2980 1616 v    N―N
1053

‐
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５

０

２

６

つ
４

つ
Ｊ

1718 1450-1555 3060 2975 1610 vC=O amid
1668(

vNH2)
3300-3400
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abl e-3:UV anrd Rs tral data for com nd(12… 19

Comp.
No

L「V
Ethanol

Characteristic bands of FT-IR (cm-',KBr)
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nm

C=0 C=C C―Har C―Hal C=N Others

つ
ん 288

377

1728 1471-1587 3074 2978 1618 v  C=0
ｄ

Ｏ

．ｍ‐
６９

ａ

“１

13 244

340
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ABSTRACT
This paper is concern with the modification of commercial gypsum

(calcium sulfate hemihydrate) with poly(vinyl acetate) PVAc and the

evaluation of physical and mechanical properties of modified and unmodified
gypsum. The water-gypsum ratio was held at 45%o tbroughout all experiments.
The prepared composites show a clear improvement in impact, compression
strength and modulus of elasticity while, the bending strength is reduced when
the PVAc proportion in gypsum was increased from 2.5 to l0%. The other
objective of this study was to evaluate the water absorption of PVAc -gypsum
composite. From the experimental results it is clear that the swellingo% was

reduced when the PVAc percentage in gypsum-PVAc composite was

increased.

INTRODUCTION
Plaster is a calcium sulfate-based material which solidifies and hardens

when mixed with water. The chemical reaction during solidification is the

hydration of calcium sulfate hemihydrate:
CaSOq.%H2O + 1%}fzo --+ CaSOa.2H2O
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The amount of stoichiometric water required is rather 18.9g per l00g of
hemihydrate powder [], but higher amount of water is required for the proper
degree of consistency of the plaster to become plastic or moldable. On the
other hand, water quantity much exceeding the stoichiometric requirement
gives rise to pores during molding and to a decrease of mechanical strength of
plaster 12,3).Almost all dwellings is the Iraq and most other countries have
walls and ceiling plastered with gypsum. In controlling of the relative humidity
in these dwellings, the moisture behavior of the gypsum plays an important
role. The gypsum can absorb moisture from the indoor climate during periods
of high humidity. It can also desorb moisture to the indoor climate in times of
low humidity [4]. There are two commercial varieties of crude gypsum, rock
gypsum and gypsum or gypsite used for the manufacture of gypsum binding
material. These substances consist principally of a hydrous sulfate of lime
(CaSOa.2HzO) with varying percentage of silica, carbonate of lime, carbonate
of magnesia and iron oxide. Building gypsum is an air-setting binder composed
mainly of simihydrate gypsum and obtained by processing gypsum at

temperatures 150-160"C t5]. Gypsum items have a number of valuable
properties like relatively small bulk density, incombustibility, good sound
absorbing capacity, good fire resistance, rapid drying and hardening with
negligible shrinkage, superior surface finish, resistance to insects and rodents
and low energy input during burning to produce gypsum plaster [5]. There are

three types of gypsum can be distinguished:
l-Gypsum CaSO+.2HzO
2-Burned gypsum CaSO1.%H2O, Plaster of Paris or stucco
3-Dead gypsum CaSO+

The gypsum found in nature is partly dehydrated to burned gypsum by
heating it between 150-160oC, as mentioned before. The bumed gypsum
(CaSOa.%HzO) readily reabsorbs water under solidification and reconverts
under swelling to the old condition (CaSO4.2H2O). When gypsum is heated
above 500oC, dead burned gypsum is obtained, which only very slowly react
with water [41.

Multicomponent mixtures of modern gypsum based composite
materials are produced as dry, premixed mortars in highly automated plants
with precisely controlled dosing and batch processing. The most important
component of gypsum - based materials is a water soluble polymer, which is
usually based on cellulose ethers: methyl cellulose or modified methyl
cellulose. Methyl cellulose provides high water retention, improved
consistency, as well as adhesion and plasticization of gypsum system [6].
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Addition of acrylic polymers in dispersion state together with glass fiber
into the gypsum material leads to high improvement in mechanical strength
and durable to external effects [7]. The effect of latex on the properties of
gypsum depends primarily on the latex- hemihydrate ratio. The magnitude of
the observed effect generally increases proportionally with the dose this was
interpreted as due to the reduction in water content t8-10].

Some natural fillers were used as reinforcement of gypsum, the effect of
rice husk powder on selected physical mechanical properties of gypsum were
investigated by Kim[ l]. On the other hand, the influence of hemp and flax
fibers, on the setting time of plaster and the mechanical properties of the
composite matrix were evaluated by Dalmay and cowrkers[12].

The objective of this study is to evaluate the effect of PVAc emulsion
(which was added to the calcium sulfate hemihydrade with water) on the
physical and mechanical properties of gypsum-pvAc composite.

MATERIALS AND METHODS
The specimens of an unmodified and modified gypsum with PVAc were

prepared with hydration of calcium sulfate hemihydrate. The PVAc/gypsum
ratio was varied from 2.5 to l0%o by weight. The quantity of water: gypsum
ratio was adjusted at 45Yo by weight. After the castings were made, the
specimens were cured in laboratory conditions at 30oC and about 25o/o relative
humidity for 5 days.

Poly(vinyl acetate) PVAc
PVAc for gluing of wood was used in this project, which was an

emulsion paste obtained from local market. The content of water was estimated
by drying at 50oc under vacuum until we obtain a constant weight.

Gypsum
Gypsum used as a main matrix in this project was calcium sulfate

hemihydrate gypsum (CaSO4.%H2O). which was obtained from local market
in Baghdad.

Mechanical Properties Tests
Impact Strength

Impact resistance is a measure of the ability of a material or structure to
withstand certain level of the application of a sudden load without failure. In
charpy method for impact measurement the specimen is notched sometime un-
notched U3,l4l. In this method, a free swinging pendulum with a round-up

"
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mount is used as an impactor. The Charpy impact strength of un-notched

specimens (G) in kilo joules per square meter is given by [13]:

t1: 
=$x 

11'r'

Where U is impact energy in Jules, absorbed by the test specimen, X is the

width of specimen in (mm) and Y is the thickness in (mm) of the test specimen.

Bending Strength
Binding itrength can be defined as the resistance of material to bending

or the ultimate load to be tolerated by the specimen without failure. Bending

strength was determined by using 5 *100 mm specimen tested under three-

poiniloading on a span 1Ocm [5].From three-point test, modulus of elasticity

(E) can be evaluated [16].

r ,\13,1;'
,.: 

ZEIS
Where
M is the load applied at the specimen in gram'

G is acceleration of gravitY-

L is the span in cm.

S the bending of sPecimen.

I is the engin..ring bending moment. Which can be determined by the

following relation:
!.,
a, [rt1'l:+'12

Where b is the width of specimen, d is the thickness of specimen

Compression Strength
Compression test or crushing strength is the maximum stress that a rigid

material withstand under longitudinal compression. Compression strength is

the measured as a force per unit area of initial cross-section (50mm), and is

listed as MPa.

comoressive- Load

Cross secrb nal area of
samPle bfore defo rmation

When the resin matrix has a high cross-link density, the polymer becomes rigid

with a high value of compressive strength [17].

^

178



Al-Mustansiriyah J. Sci

;

Modulus of Elasticity
Three point flexural test was used to

modulus of samples (E). The mechanical tests
following relation [1 8].

L' lll;*
48r

Where g is 9.81 m/Sec2
L is the distance between the two loaded
I is the geometric band moment

Yol.22, No. {,20ll

evaluate the elastic bending
were determined by using the

points

Swelling test
The gypsum specimens were dried to constant weight and immersed in

i deionized water at room temperature. The gypsum specimens were periodically
weighted after removing excess water from the surface of samples with a filter
paper. Swelling was calculated from the following relation:

Eegree of Swelling {%} = 
w;-lry' 

:< 100

Where, W1 is the weight of swollen gypsum specimen at time t and Wo is the
initial weight of dry specimen

RESULTS AND DISCUSSION
Swelling properties of gypsum

The water absorption by gypsum materials is of a major conceffr as

building material, because the absorption of water by gypsum materials cause
serious damage to its mechanical properier[19].

The swelling of unmodified gypsum and gypsum-PVAc composite were
done through the immersion of these materials in water for different time
intervals (from 15 to 195 minutes). Table 1 and fig.l is clearly reveal the
decrease in degree of swelling of gypsum-PVAc composite, when the PVAc
percentage in gypsum matrix varied from 2.5-10% in comparison with
unmodified gypsum. The decreases in water absorption with increase of
percentage of PVAc may be attributed to the decrease in porosity of gypsum
structure. Inherently, the solid structure of solidified gypsum, which, created by
hydration of hemihydrated gypsum is porous and the porosity increases with
increase in water:gypsum ratio[19]. On the other hand, the hydrophobicity of
PVAc when dry may be another reason for the decrease in the degree of
swelling in PVAC
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Table -1: swelling properties of PVAC-gypsum composite
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Fig.-l : Degree of swelling of gypsum and gypsum-PVAc composite.

Impact strength
When a material or structure is exposed to a sudden force, the material

either lvithstand this load or failed, this behavior is depend on the structure of
that material (either rigid or somewhat elastic). The hardened gypsum alone
(water: gypsum ratio was 45%) and gypsum PVAc composite with PVAc
proportion varied from 2.5-l0oZ, were subjected to different impact forces. It
was found that the impact strength is increased when, the PVAc proportion in
gypsum-PVAc composite increases figure2 table2.It is clear from table2, that
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the impact strength increases from 18.73KJlm-'fo. gypsum alone to 46.73

KJlm'2 for gypsum-PVAc composite with PVAc percentage is lO%. This
increase in impact strength of the composite might be attributed to the ability
of the PVAo polymer to fillin the voids in the plaster and gives an elastic
behavior to the gypsum-PVAc composite, which finally lead to increase the
impact strength of gypsum-PVAc composite.

Table -2: Impact F PVA mposite.orce o ma um C CO

Sampl, I品
‐
ract=。 rll(ドJ/m:)

NOn 18。73
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Fig.-2: Plot of impila iii.rgir, n".ru, the perceniug. oi pVa. in gypsum-
PVAc composite.

Bending and Compression strength
The bending and compression strength are an important factors for evaluation
of building materials, such as gypsum. The bending and compression strength
of unmodified and modified gypsum with 2.5 to l\oh of PVAc were carried
out. It was observed from table3 and fig.3. There was a clear reduction of
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bending strength with increasing PVAc ratio from 2.5 to10% (at constant

water: gypsum ratio). In general, the elastic material has low bending strength

when the three point test is used for estimation of bending strength
accompanied with high modulus of elasticityfll]. In the case of modified
gypsum with PVAc the reduction of bending strength accompanied with
increase of modulus of elasticity table3 and fig.4, the deflection against mass in
bending strength measurement was illustrated in fig.5 and table4. The increase

of proportion of PVAc in gypsum matrix, although it reduces the voids in the

structure of gypsum but, on the other hand, it increases to some extent the

elasticity of the product. This behavior leads to decrease of bending strength

and increase the elasticity of the modified gypsum with PVAc, moreover, the

PVAc has low film strength [19]. Compression strength is the maximum force
that applied on a unit area, the increase in compression strength of modified
gypsum with PVAc is shown in fig.6 and table3, this increase may be due to
the decrease of porosity of gypsum structure with the increase of PVAc
proportion.

ヘ

Table -3: Mechanical properties (Compression Force, Bending strength
and Modulus of Elasticity) of gypsum and gypsum-PVAc

Sample

CompressDOn
Force

(MPa)

Bending
(Kg/mm)

Plodulus of Elasticity

(MPa)
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つ

一
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PVAc5% 29 22.65 465
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Fig.-3: Plot of bending strength VS. percentage of PVAc in modified and
unmodified gypsum

Fig.-4: Modulus of elasticity versus PVAc percentage in modified and
unmodified gypsum
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mass and deflection of Bending of gypsum and gypsum- PVAcTable¨ 4:
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Fig.-S: PIot mass versus deflection of gypsum and gypsum-PVAc
composite
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5

PVAc%

Fig.-6: Plot of compression strength versus the percentage of PVAc in
gypsum

Gypsum as building material was brought from local market and
modified with PVAc emulsion. The PVAo emulsion was added with water
needed for hydration of CaSO4.%H2O during molding of the matrix. The
PVAc content in gypsum was varied from 2.5 to l0%. The physical and
mechanical properties of the produced composite were evaluated. Water
absorption by the composite was reduced with increase of PVAc percentage.
The impact, Compression and modulus of elasticity was increased with PVAc
increase, while the bending strength was decreased with increase of PVAc
percentage. In brief, the water absorption is a major concern for the gypsum as
building material, reduction of this properfy is a prime objective, So, this work
still in progress in order to find a new effective and cheap material to reduce
the water absorption of gypsum and increase the mechanical properties.
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ABSTRACT
Oxo tris(dibellzyl dithiocarbamato)vanadium(V),VO(S2CN(PhCH2)2)3

initiates by■ ee radに J polymerizalon of methyl methacrylate(MMA)

at 80 C° .Under employed experirnental conditions,no retardation or

inhibition occurs.The order with respect to the chelate(initiator)is

closed to O。 5 , whereas the order with respect to monomer is l.95 is

indicating that the rate of initiation is dependent on monomer

concentration o Spectroscopic analyses show that the initiation process

occurs predonlinantly through scission of dibenzyl dithiocarbamate

ligand((PhCH2)2NC(S)S― )With reduction of vanadium(V)to(IV)。 A
reaction mechanism is proposed based on an intramolecular redox
reaction which leads to the primary follllation of SC(S)N(PhCH2)2

radical and vanadium(IV)Chelate complex。

Activation energies of polymerization and initiation processes in the

present systenl were also evaluated.The relevant kinetic parameter are

evalutted.The tacticity of MMA polymer produced is exarnined by IR

spectroscopy and the polymer show a photo― activity when ilTadiated

with Ultra― violet light。
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INTRODUCTION
Thermal initiation of vinyl polymerization by transition metal

chelates has received considerable attention in the last 30 years [1-5]
.Reports in literature suggest that the derivatives can initiate various
type of polymerization under suitable conditions .Arnett and mendelson

[6] first reported the ability of some metal chelates to give free-radical
while studying the auto-oxidation of Fe(acetyl acetonate)3 chelate
complex ,(Fe(acac)j), according to the following equation :-
Fe*3(acac;r--+ Fe*2(acac)z * acac .....(1)
Several transition metal acetyl acetonate complexes were tested as

thermal initiators of the polymerization of MMA [6] the following order
of activity emerged:
Mnlll > co"' > Felll > Allll:e1lII;' ylll
Mn-acetyl acetonate was the most effective initiator while VIII-cetyl
acetonate acted as inhibitor for MMA polymerization.
Kasting et. al.l7l and Nishikawa et. al.[S] have investigated the
polymerization of butadiene and isoprene using several metal acetyl
acetonate as initiator in benzene at 80oC.Bamford and Lind[9] have
studied in detail the mechanism of thermal initiation of styrene, methyl
mathacrylate and acrylontrile by Mn(acac)3 and (l,l,l,triflouroacetyl
acetonate)3 complexes. The latter initiator was found to be monomer
selective.

Many vanadium (V) chelates (and their derivatives) as photo and
thermal initiators of polymerization of methyl mathacrylate and styrene.
Photografting and photocrosslinking of pre-existing polymer containing
photo and thermal active vanadium (V) chelates were also investigated
[0-l 1]. Abdullahll2l showed that oxotris (dimethyl dithiocarbamato)
vanadium(V) and oxotris(Aralkyl dithiocarbamato ) vanadium(V) act as
photoinitiators of styrene polymerization (in bulk and in benzene
solution) when irradiated with light of ,(:365 nm at 25"C. These
initiators also prove to be effective thermal initiators of styrene
polymerization at a temperature range 60 to 80"C. Abeer[5] studied
Mn*2 complexes with the previous legands as thermal initiators of MMA
polymerization at 80'C. In the present work I have studied the
polymerization of MMA at 80'C by oxotris (dibenzyl dithiocarbamato)
vanadium (V) VO(S2CN(PhCH2)2)3 chelate complex.

MATERIALS AND METHODS
Oxotris (dibenzyl dithiocarbamato) vanadium (V),

VO(S2CN(PhCH2)2)3, was synthesized as described by Casey and
coworkers[13]. An aqueous solution of sodium dibenzyl
dithiocarbamate (0.03 mole) was added to an aqueous of VOSO4.5H2O

,

‐
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(0.01 mole) containing 2ml of 35oh HzOz The brown precipitate

obtained was extracted by chloroform (AR grade BDH). The chloroform
solution was filtered into a five-fold excess of methanol and the

produced precipitate was separated. Washed with methanol and dried

under vacuum for 2hr at room temperature.Oxobis(dibenzyl
dithiocarbamato) vanadium(Iv) , VO(S2CN(PhCH2)2)r ,w&S prepared as

described by M6Cormick[ l4].
MMA monomer was purifieda by removing the inhibitor

(hydroquinone) by washing for three times with 10% NaOH solution.

The monomer was then thoroughly washed with distilled water and

dried over anhydrous MgSO+ before being fractionally distilled under

reduced pressure of argon. Prepolymerization (lh at 100'C) removed

traces of peroxides. The MMA was stored under argon in the

refrigerator and was distilled under reduced pressure before use. Analar

benzene (BDH Ltd) was dried over sodium wire for 24h before use.

Poiymerization process was carried out in a Pyrex vessel of l0cm3

capacity, connected to an algon gas purging system. Dissolved air was

removed by bubbling argon gas (purity 99.99%) for 5 minutes and the

reaction vessel was covered by Aluminum foil to protect the

polymerization system from light. Thermostat tank filled with water

maintained at constant temperature (S0+0.2) using 150 watt aquarium

heater used in conjunction with Sunvic-Mercury rely switch.

Rates of polymerization were measured gravimetrically by

precipitating the polymer in 50 fold of pure methanol and calculated

according to equation 2:

,=響半=響 x冬  …dt     i00 
・'こな

Where  p101 is the initial monomer concentration , dc is the percent

monomer conversion to polymer and dt represent tiine ofheating.

4ヽolecular weight of polymer was dete11llined viscometricany

with the aid of Ⅳlark―Houwink equation.The values of α and K in this

equation were taken from reference[15].

IR spectra were measured by Shiinadzu FTIR-8400S  Fourier

trans食)111l lnfrared spectrophotometer using KBr disk technique. PG

instrurnents Ltd.T80 UV― visible spectrophotometer was used to

measured the spectral change in initiator during the polymerization

process.

RESULT AND DISCUT10N
K′

“
′″

“
げ 滋ι″″α′liFlirliα″θ″′

Oxotris(dibenzyl dithiocarbamato)vanadium (V)chelate readily
initiated the polymerization of MMA(in bulk and in solution)therlnally

at 80° C. Fig。 l shows that the rate of polymerization is effectively

(2)
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propoltional to the square root ofchelate concentration.Ⅳ I卜4A monomer
concentration[ⅣI](bulk)iS kept Constant.This is given in eq。 (3).

ω =0。 718[VO(S2CN(PhCH2)2)3]1/2.… …(3).
The square root relationship suggests that the polymerization

proceeds through free― radical interrnediate and no retardation occur

under the conditions employed.

The percent conversion― tirne relation is also indicates that no

retardation or inhibition occur in the present system Fig。 2.The kinetic

parameter Kp/Kt1/2(Kp and Kt being the rate coefflcients of propagation

and second― order termination respect市 ely)waS Calculated from the

relation:
1

搾=轟野・耳闘『……④・
Rclation(4)is appliCable to a free― radical polymerization of

ⅣIIνIA if tellllination occurs pa耐 ially by combination in which the chain

transfer to monomer is absent[3]and retardation and inhibition are

insigniflcanto  Therefore  from  the  average  number  dcgree  of

pOサme五 Za■On耳 (detemhed宙 scomet五 c」サ)obtdned by dfferent
initiator concentrations ranging fl・ om lx10~4 t。  8x10‐

4 1.。
1.dlll‐

3 and

constant monomer concentration(bulk 7.8 mol.dm~3),the mCan value of

KP/K:F8WaS deduced iom equation(4)and equal to(0.18 dm3/2m01‐
1/2s‐

1/2).ThiS Value is in agreement with that obtained by Bamford and

Lind[9]fOr MMA polymerization at 80° C using Mn(acac)3 COmplex as

initiator(0。 17 dm3/2mOl~1/2s-1/2)。

Rate of polymerization were deterrlllined for constant chelate

concentration and variable monomer concentration with benzene as

diluents.The results presented in Fig。 3 revealthatthe order in rnonomer

is l。 95。 Therefore frolln the results in Fig。 3 and Fig。 1,the食)1lowing rate

equation was obtained for the polymerization of Ⅳl]νlA under these

conditions:

ω =κ押 11''5E1/θ僣8ごN(FれσH3)2)31° '5。 _(5)
K in equation(5)is the OVerall rate constant Kp(f Kd/Kt)1/2,Kd and

f being the rate coefflcient of initiatior decomposition and its efflciency

in initiation process,respectively,So,fronl the rate of polymerization

for constant monomer concentration[]Ⅵ ]and initiator concentration one
might deduce the values of(o and Kd for the present initiating system。

Whereas the order with respect to initiator is close to O.5,the order with

respect to monomer is greater than unity .Kinetic order of monomer

higher than that of the nollllal equation of vinyl polymerization by

radical mechanism have been also observed for the polymerization of

MMA and styrene.Thiagaraan.[17]obtained monomer order of l.44

‐

‐
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for the thermal polymerization of MMA . Bamford and Lind[9]have also
repofted that the order of- MMA is 1.5 when thermally initiated by
Mn(acac)3 complex at 80"C. Probha and Nandi [18] obtained an order
of 1.5 for the thermal polymerization of MMA at 70.C using tris
(dipivaloyl methan) iron (lII) and Fe(acac)3 as initiators. These authors
suggested that a complex formation between the chelate and monomer
which undergoes a thermal oxidation-reduction to give the chelate
radical.

In a separate experiment I have used benzoyl peroxide (3.5x10-a

mol. dm-'.) ur thermal initiator at 80"C fbr polymerization of MMA
and it was found the order of monomer is 0.95 (nearly unity) Therefore
it was concluded that the vanadium chelate has a direct effect on
increasing the order of monomer higher than unity. A complex
formation between the monomer (M) and vanadium chelate molecule
might be formed before the formation of the initiating radical.

/-- -9 o -o
[Gnt,.,) 

,u"f {i* , -=- [6er,cH,; ^rcs) U , -- [6"n"*r^ 
*", U 1,e. pn.n,)r*.r,, (6)\./s\.2/s\.Jz/,

Spectrol O bservot i o n s :
The UV-visible absorption spectrum of VO(S2CN(PhCH:)z} in

MMA solution is shown In Fig.4 . On heating at 80"C the absorption
spectrum changes as shown in Fig.4 and ultimately becoming
indistinguishable from that of VO(S2CN(PhCH2)2): in MMA . The
isosbestic point at (K:465 ) nm indicates that the overall chemical
changes are relatively simple. The absorption range between 900 to
465nm increase in intensity during heating times.

The infrared spectrum was recorded for the thermal reaction
product of the chelate after about 2 hours of heating at 80"C in benzene

saturated solution (a gray precipitate). I follow the position of the
vanadyl (V:O) double bond stretching vibration before and after heating
which appear at945 and 980 .--'.esp.ctively.

Since it was well established that the V:O bond consists of o-
bond together with p-dn donation of electron from O to V atom , an

electron donating ligand attached to the V would be expected to reduce
the V:O bond character. A shift of 35 ..n-' to higher frequency that I
have observed is therefore consistent with scission of dibenzyl
dithiocarbamato ligand on heating. Moreover the V:O stretching
vibration of the VO(S2N(PhCH2)2)2 complex is located at 982 cm-l

which is very close to the stretching frequencies of V:O bond in the
complex produced from the thermolysis of the correspondence V(V)
chelate VO(S2CN(PhCH2)2)3 .
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All spectral observations together with kinetic data reported
therefore indicate that the primary process in thermolysis is scission of
V-S bond and this might be induced by MMA molecule which can form
an intermediate complex between vanadium chelate and MMA
monomer before the formation of the primary initiating radical
according to schem(7):

V

´
）

ワ
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- o .Lr tc., p-cru g , $.

(Gr'*',)r"csru\ 
)-,u-,rn"rr,, 

* ^X - 
(6rn",.,) *.)U./ \_rrrn"n,, "yH,i 'b \ -2 Jr'i.*/"

Hsc-o I cr"Yl '
//\o bx.

0

CH3

0

Scheme(7)

Thus the pnmary step is therefore heterolytic rather than hemolytic.

IftheレlMA molecule could add to the anionic lnoiety to give a lnonomer

anion which is o対dized by V(V)in the same moleculc to produce the

initiating radical(り 。

The produced polymethyl lnethacrylate with the present initiator is

therefore   expected   to   posses   the   dibenzyl   dithiocarbamato

(―
S― σい)NCPIICH2)2)aS an end group in the polymer chaino lt is well

astablished that polymethyl inethacrylate and polystyrene containing such

end group are photosensitive when irradiated in presencc ofthcir respective

monolners,appreciable increase in molecular weight、 vith irradiation tilne

is observed[19,20].

Accordingly,in a scparate experiinent we have used the polymethyl

methacrylatc(prOduced by VO(S2CN(PHCH2)2)3 aS thellllal initiator)as a

photoinitiator at wavelength shorter than 320 rlm.the polymer produced

after irradiation(2 hours)show an increase in average number molecular

weight frorn 320706 gnymol t。 405324 gnプmol.this result also conf1lHls

that the polymer consist of dibenzyl dithiocarbamato as an end group.

Thereibre a block copolymer of thc type A― ]B―A could be produced from

this polymer when it is used as photoinitiator for the polymerization of

vinyl lnonomer other than ⅣIPIIA.
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Activation energy of polymerization(E ) :
The overall polymerization activation energy(E1) was calculated

from the slope of the Arrhenius plot shown in Fig.5. This activation energy
(E1) deduced is 46.99 KJ/mol(l1.231 Kcal/mol) which is agree to that
obtained by Thiagarajan[ 7) for the polymerization of MMA at 80oC, and

with the result obtained from Bamford and Linde(Er : 11 Kcal/mol) when
they used Mn(ppd)3 initiator for MMA polymerization at 8O"C.Since the
total activation energy (E1) is equal to(Eo -Etl2 +E;2) (Ep, Er and E; being
the activation energies of propagation ,termination and initiation
respectively ),and the value of (Er- E/2) rcported in literature for the
polymerization of MMA at 80oC is 5.4 Kcal/mol[21]. From these value and
the value of (E1) determined in this work, then E; is deduced and found is

11.66 Kcal/mol. Bamford and Lind[9] found E;value(I2.9 Kcallmol) very
close to that obtained in this work for thermal polymerization of MMA
initiated by Mn(ppd)3 initiator at 80oC and very close for the E; value
obtained by Thiagarajan[l7] (l 1.0 Kcal/mol) for thermal polymerization of
MMA at 80oC.

The tacticity of PMMA produced by the present initiating system
was examined by infrared spectroscopy. The IR spectrum of polymer film
is very similar to that reported for atactic PMMA[22] and it is quite
different from that of isotactic or syndiotactic PMMA[22]. Thus it is
concluded that only dibenzyl dithiocarbamato radical is involved in
initiation process and the rest of the coordination vanadium(v) complex
molecule is not involve in the initiation step or propagation process so that
there is no chance of any stereoregularity of the MMA repeating unit in the
polymer chain.

In conclusion, the chelate complex of oxotris(dibenzyl
dithiocarbamato) vanadium(v) serves as a novel thermal initiator for the
polymerization of MMA at 80oC,whithout retardation or inhibition
through a free radical mechanism. The order of monomer is higher than
unity which is suggest that the complex formation between MMA and
initiator from which the primary radical containing MMA unit with the
dibenzyl dithiocarbamato fragment is responsible for the initiation process.

According to the mechanism of thermal decomposition, oxidation
state of vanadium change from (V) to (IV), the conclusion was based on
spectral and kinetic observation. The PMMA produced bearing an end
group of -S(S)CN(PhCH2)2 which is photoactive when irradiated with
light of ,( shorter than 320 nm. The PMMA produced is atactic and the
present initiating system has no effect on the tacticity of polymer produced.

・
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Fig。 -1: the dependence of rate of PIPIA polymerization(bulk)On

iVO(S2CN(PhCH2)2)l at 800C.

０・２０・・８０・・６０・・４０・・２０・１臨
０・０６酬
嘘
０

（Ｅ
Ｊ
お
Ｅ
か
０
」
「
ｏ
ｏコ
つｏ
こ
ち

〓
智
３

/
/ノ

//
″

/

Time of heating (min)

Fig. -2: The relation percent conversion of MMA (bulk) to polymer
with time at 80oC.at initiator concentration:3.2x10{ mol. dm-3.
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Fig. -3: the rate of polymerization of MMA at 80oC.as a firnction of

monomer concentration [M], Benzene is used as diluent, and constant
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ABSTRACT
The current study was designed to estimate the differences in serum

interleukin-I0 (IL-10) levels in patients with type II diabetes and control
group also to demonstrate whether a relationship was indicated among IL-10
and the changes in the levels of lipid and lipoproteins (dyslipidemia) in the

same patients. To achieve this aim, 49 diabetic patients (21 females and 28

males) at ages of 47.23+14.23 y were enrolled. To compare the results, 30

healthy individuals (17 females & 13 males) of ages 39.35+ 3.89 y were also

included as a control group. Serum IL-l0 levels were measured in the patients

& the control group by an enzyme linked immunosorbent assay (ELISA).
Fasting blood glucose level (FBGL) was estimated by the glucose-

oxidase method. Total cholesterol, triglyceride and HDL were measured by

colorimetric method. The results revealed significantly (P<0.001) decreased of
serum IL-10 levels in diabetic patients when compared with those of the

control group. Total cholesterol, triglycerides, LDL and VLDL values

exhibited significantly (P<0.005-0.0001) elevation in the diabetic patients

when compared with those of control group.While HDL level significantly
(P<0.0001) decreased in diabetic patients in comparison with those of control
group.The linear regression analysis revealed a significant negative correlation
for cholesterol (r :-0.45, P<0.001), triglycerides (r:-0.37, P<0.05), LDL (r:-
0.30, P<0.05) & VLDL(r-0.37, P<0.05) level and positive correlation HDL
(10.49, P<0.001) levels with the IL-10 values in the diabetic patients. Such

correlation was not observed for the level of cholesterol, HDL and LDL in
control group. Serum IL-10, Total cholesterol, triglycerides &HDL levels were

shown to be significantly (r:-0.51, P<0.001, r:0.65, P<0.001, r:0.58,
P<0.001, r-0.49, P<0.05), correlated with FBGL in the diabetic patients but

not in control group. In conclusion, low level of IL-10 could be involved in
pathogenesis of type 2 diabetes and there is association between IL-10 and

dyslipidemia in these patients.

INTRODUCTION
Diabetes mellitus (DM), due to its growing incidence, is today a global

epidemic. DM is a chronic and evolutive pathological process involved in
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metabolic disorders of various nutrients and is characterized by defects of
insulin secretion, insulin action or both, with resulting hyperglycemia [].
It has been suggested that the type 2 diabetes is manifestation of the

inflammatory host response. This host response is orchestrated by production
of pro and anti-inflammatory cytokine that are under genetic control [2].

II--10 is a protein product of T helper2 (Th2) subset cells, macrophage,
and hepatocyte. The protein is synthesized as a 178 amino acid precursor and
secreted as a 160 amino acid glycoprotein with molecular weight of about I 8
kd. IL-10 forms a 35-to 40 -kd homodimer when secreted under physiologic
condition. The principal action of IL-10 is to inhibit T cell-dependent immune
response [3] that was originally described as a "clrtokine synthesis Inhibitory
factor" IL-10 inhibits the production of many cytokines implicated in diabetes
mellitus including IL-6 and TNF-o [4- 8].

Anti-inflammatory mechanisms might play a protective role against the
development of insulin resistance in apparently healthy human[g].IL-10 at least
partly represents the effect of an anti-inflammatory response on the type 2
diabetes and metabolic syndrome [0]. These findings suggest that Th2- type
cytokines, particularly IL-10 may have a central role in the control of the

disease process.We therefore propose that low IL-10 production capacity is

associated with the type 2 diabetes and metabolic syndrome.
ln lype 2 diabetes mellitus lipid abnormalities are almost the rule.

Nowadays frequency of diabetes mellitus is increasing many folds. Research
findings show that it is the body composition components, mainly body fate
and lipid profiles that are responsible for increase prevalence of this disease

[ 1-13]. In conclusion there is association between low IL-10 level and FBGL
in type 2 diabetes and dyslipidemia.

MATREIALS AND METHODS
Forry nine patients of type 2 diabetes mellitus were selected randomly,

in this study. The patients routinely visited the Specialized Center for
Endocrinology and Diabetes -AL-Kindy teaching hospital in Baghdad during
January-February 2010. They were 2l females and 28 males. Their mean age
was 47 .23+14.23y with a range of 23-65 y. The control group consisted of 30
healthy individuals (17 females & 13 males) their mean ages 39.35+ 3.89 y
with a rang 27-50 y. Serum was collected from each blood sample and
preserved at -20 Co until analysis. Serum IL-10 level was estimated by an
enzyme linked immunosorbent assay (ELISA). Fasting blood glucose level
was measured by glucose oxidase method. Total cholesterol, triglyceride and
HDL were measured by colorimetric method. Patients with a history of
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myocardial infarction, stroke, and cancer (determined by questionnaire) were
excluded.

Statistical analysis
Data analyses were carried out using the statistical package for social

sciences (SPSS version 10). The results were expressed as (mean + SD) and

analyzed by the use of independent t-test which was done for the comparison
of two groups. The differences were considered significant when P value was
<0.05. Pearson's correlation analysis of the data was made by using the

statistical program.

RESULTS AND DISCUSSION
The results of determination of IL-10 levels demonstrated significant

(P<0.001) decreased in diabetic patients when compared with those of the

control group. FBGL, total cholesterol, triglycerides, LDL and VLDL levels
exhibited significantly (P<0.005-0.0001) elevation in the diabetic patients

when compared with those of control group. While HDL level significantly
(P<0.001) decreased in diabetic patients when compare with those of control
subjects (Tablel). The association between IL-10 level and dyslipidemia were

clarified by linear regression analysis. A significant correlation was found for
total cholesterol(r :-0.45, P<0.001) triglycerides (r :-0.37, P<0.05), HDL
(r0.49, P<0.001), LDL (r:-0.30, P<0.05), & VLDL(r:-0.37, P<0.05) levels,

with the IL-10 values in the diabetic patients such correlation was not observed

for the level of cholesterol, HDL and LDL in control group. (Table 2 and fig 1,

2,3,4,5)
Further conformation of the relationship between IL-10, total

cholesterol and triglycerides levels with the FBGL values was demonstrated

by the linear regression analysis. A significant correlation (r :-0.51,

P<0.001), (r:0.65, P<0.001), (r:0.58, P<0.001) & (r:-0.49, P<0.01), for
IL-10, total cholesterol, triglycerides & HDL levels were observed with
FBGL magnitudes in the diabetic patients, but not in the control group
(Table3&Fig6,7,8,9).

The cross sectional nature of the relation between low IL-10 level and

lipid and glucose metabolism is one limitation of our study. It is tempting to
speculate that the association is between IL-10 and type 2 diabetes.

However, on the basis of previous findings on might hypothesize that high
level of IL-10 should theoretically cause an up regulation of tyrosine kinase

activity of the insulin receptor and decrease lipolysis by counter regulating
the effect of TNF-cr and IL-6 U4-181. Therefore, high IL-10 production
could confer protection against the type 2 diabetes and metabolic syndrome,
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whereas a low IL-10 production capacity would predispose one to the type 2
diabetes and metabolic syndrome.

It might be premature to make solid conclusion regarding the role of
cytokines in lipid metabolism, neveftheless, adding the external environmental
factors such as food intake and lifestyle, we hypothesize that genotypes of
cytokine genes might be one of the internal factors which affects lipid
metabolism [ 9].

ln diabetes many factors may affect blood lipid levels this is because

carbohydrates and lipid metabolism are interrelated to each other if there is any
disorder in carbohydrate metabolism. It also leads disorder in lipid metabolism
so there is high concentration of cholesterol and triglycerides and due to this
there is reduction in HDL cholesterol level in diabetes. Additionally, Insulin
has an effect on lipid metabolism. Insulin deficiency causes excessive
metabolisation of free fatty acids this may be lead to disorder in lipid
metabolism in type 2 diabetes 120,21).

Our data suggests that anti inflammatory mechanism might play a
protective role against the development of insulin resistance in apparently
healthy humane.

Table -1: Serum IL-10, Cholesterol, Triglyceride ,HDL,LDL, &VLDL
levels in diabetic patients & control group

Parameter group ⅣleanttSD Range P-value

FBGL (mmol/L) Control
Patient

5。09± 0.67

10。 15± 2.00

3.70-6。30

7.30-16.00
<0.001

[-10 (pg/ml)
Control
Patient

156.07± 37.71

75。 97Jヒ 4.96

104.98-234

66。23-92.44
<0。001

Cholesterol
(mmol/L)

Control
Patient

4.05± 0.61

6.73± 1.23

2.80-5.00
5.20-9。70

<0.005

Triglyceride
(mmol/L)

Control
Patient

1。47± 0.40

2.76+0。 96

1.00-2.70
1.30-4.80

<0.001

HDL
(mmo1/L)

Control
Patient

1.51±0.20

1.06±0.097

1.20-20
0。96-1.30

<0.001
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LDL
(mmo1/L)

Control

Patient

1.87± 0.48

4.381± 1.07

0.91-2.70
2.25-6.56

<0。 001

VLDL
(mmo1/L)

Control
Patient

0.67±0.2

1.24±0.55

0.45-1.23
0。 59-2.18

<0.0001

Lameia

（
り

Table -2 : The correlation coefficient of serum IL-10, with Cholesterol,
Triglyceride, HDL, LDL & VLDL levels of diabetic patients and the

trolCOn ro rou

Parameter Diabetic patients Control group

r P- value r P- value
Cholesterol

(mmoVL)
中0.45 P<0。 001 0。04 NoS

Triglyceride
(mmol/L) -0.37 P<0.05 0.34 P<0。 05

HDL
fmmo1/L)

0.49 P<0。 001 0.05 NoS

LDL
(mmoVL)

0̈.30 Pく 0。05 0。07 NoS

VLDL
(mmoVL)

-0.37 P<0◆05 0。33 P<0.05

Table -3: The correlation coefficient of FBGL with IL-l0,cholesterol,
triglyceride levels of diabetic patients and the control group & HDL

Parameter Diabetic patients Control group

r P- value r P- value
IL…10(pg/ml) -0.51 P<0.001 0.27 NoS

Cholesterol
(mmoUL) 0。65 P<0.001 0。28

NoS

Triglyceride
(mmol/L) 0.58 P<0.001 0。 18

NoS

HDL
(mmoVL)

-0.49 P<0.001 0。 18
NoS

‐

‐
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ABSTRACT
Artemisia herba-alba (Asteraceae) is widely used by local population in

folk nredicine in middle east and north africa. Some previously isolated
flavones prove to posses neurological activities. Now, we report the isolation
of three additional flavones from aqueous ethanolic extract of the plant , 5,,3:-

Dihdroxy -6,7,4'-trimethoxy , flavone(Eupatorin), 5,7,4'-Trihvdroxy-6,3',5'-
trimethoxy flavone, and 5,7,4-Trihydroxy-6,3-dimethoxy flavone(Jaceosidin).
They were isolated by using column and TLC chromatography and their
structures were confirmed by NMR,MS and UV spectra.

INTRODUCTION
.Artemisia herba-alba (Asteraceae) known as the "desert worrnwood", is

a dwarf shrub growing in north Africa and middle east. The plant which is used
by the local population in folk medicine is named in Arabic Al-Shih [] . It has

a wide use in traditional medicine, for treatment of gastric disturbances, such as

diarrhea, abdominal cramps and for healing extemal wounds [2] . Uses for
diabetes mellitus and other conditions as jaundice are also reported [3-6] .

Plant is recommended for neurological disorders, and the ethanolic extract has
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shown activity in the GABAA-beruodiazepine receptor assay[7,8]. A fraction
which has a santolina alcohol prove to have a significant antibacterial activity
[9-11]. The antifungal activity of Artemisia herba-alba was found to be
associated with two major volatile compounds isolated from the leaves of the
plant, Carvone and Piperitone ll2,l3l. The plant also shows anthelmintic

ll4,l5l, nematocidal [16], antilesshmanial [17] and antivenom activites [18].
Many phytochemical studies reported that the essential oil was largely
compose of monoterpenoids mainly oxygenated such as 1,S-Cineol,
Chrysathenone and Camphor as major component U9,201. Eight polyphenolic
and related constituents were isolated from Moroccan Artemisia herba-alba

l2l-221 . The wax was obtained from other extract of the plant [23]. The
sesquiterpene lactones are among the prominent natural products found in
Artemisia species and are largely responsible for the importance of these plants
in medicine and pharmacy 124,251. The first flavones isolated from Artemisia
herba-alba was 5,4- dihydroxy-6,7,3- trimethoxy flavones [1]. Four other
flavones, Hispiduline, Cirsilineol, Dinatin and Skrofulein were successfully
isolated and they prove to posses neurological activities 18,261 The
importance of Artemisia herba-alba encouraged us to continue searching the
flavonoids of this plant.

MATERIALS AND METHODS
Artemisia herba-alba was collected from Alromady city at the west of

Iraq (100 km west of Baghdad) in November. The plant was identified and a

voucher was deposited by Iraqi herbarium centre (Abo garib, Baghdad) .The
aerial parts (250 g) was air-dried, ground and defated with petroleum ether (40-
60) and then extracted with 80% ethanol using soxhlet apparatus. The resulted
extract was filtered and the filtrate was evaporated under vacuum. The thick
brown syrub residue gaye a positive colour reaction with Mg/HCl was
chromatographed using column chromatography, silica gel, ethyl
acetate:methanol (80:20). Further purification was carried out using preparative
thin layer chromatography resulted in separation of three flavonoids(I,Il,Ill).
Yields of these flavonoids were 230m9,260mg and 200mg .

The UV spectra of the isolated compounds were recorded on UV-160,4..
UV-Visible recording spectrophotometer. College of Science, Al-Mustansria
University, Baghdad-Iraq.

Mass Spectra were determined on an A.E.I. M.S.9 double focussing
mass spectrometer, using an Elliot 905 computer based data syste-. 'H .r-r
Spectra in DMSO-d6 were recorded on a Bruker WM250 (250.13MH2) in
Strathclyde University, Glasgow,U.K .
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RESULTS AND DISCUSSION
'Ihe reinvestigation of the aerial parts of Artemisia herba -alba afforded

the isolation and identification of three flavonoids. These flavonoids (I,II,ilI)
are different from those previously isolated from this plant U,26,27). Their UV
spectra in methanol are typical of flavones having hydroxyl or methoxy
substituents at 3 and 4 positions [ ]' (table l ). The UV spectra of the isolated
compounds (I,II,III) confirmed the absence of ortho 3 ,4 -dihydroxy system in
their structures, such as a system should produce a shift of band I 30-40 nm on

addition of anhydrous AlCl3 in methanol, relative to the methanol spectrum.

The shift of band I produced by the addition of anhydrous AlCl3 was

significantly less than this value. These facts confirmed that the structures of
isolated flavonoids have the following systems :

3-hydroxy-4-methoxy,     3… methoxy-4-hydroxy ,3,4-dilnethoxy

I: 5, 3'- Dihydroxy - 6,7,4'- trimethoxy flavone
R1 : OH, R2 : OMe, R3 : H, R"l :OMe (Eupatorin)

II: 5,7,4'- Trihydroxy - 6,3',5'-trimethoxy flavone
R1 : OMe, Rz : OH , R3 : OMe , Rq:OH

III 5,7,4'-Trihydroxy - 6,3' - dimethoxy flavone
R1 : OMe, R2 : OH , R: : H , R-t :OH (Jaceosidin)

Compound I (Eupatorin) has been isolated before from the leaves of vitex
negundol2Sl and from stevia procttmbens 129). Mass spectrum of this
compound ( I) showed a molecular ion peak M* at 344 189%l in accordance
with formula C13H16O7 . The fragmentation pattern showed peaks m/e 329 (M-
15 ; 66% ), 326 (M-l 8; 7 5o/o ), 301 (M-a3; 7l% ) . The 'H-NMR spectrum of
compound (I) in DMSO-d6 showed three methoxy groups (positions 4',6,7) as

a singlet peaks at d 3.?8,3.86 anci 3.90pprr. The spectrum indicated the presence

of an olefinic proton at d 6.98,(s, H-3), while (H-8) was appeared as a,singlet at

6 6.64. Two doublets at 67.7fi and 67.1Zppm could be belongs to (H-5 ) and (H-
6') respectively. The (H-2') appeared as a singlet signal at 6 7.58 ppm.

Compound (II) which was isolated previously from artemisia frigida l30l
2]^6
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showed the molecular ion peak M+at 360(84%)represent the formula
C18H1607・ The fragmentation pattem showed peaks at m/c:345(M-15;61%),
342(M-18;73%),327(M-33;40%),317(M-43;66%),(M-58;65%).The lH
rlmr spectrum of compound(II)ShOWed a singlet signal at δ 3.78 ppm fortwo
methoxy groups at 3'and 5'positions o Anothcr singletl belongs to methoxy

group at position 6 appeared at」 3.90 ppmoTwo singlcts at 6.60 and 6.95 ppm

could be belonges to(H-8)and oleflnic(H-3)respeCt市 ely.Finally,the two
protons ofl H-21)and(H-6)appeared as a singlet at 7.18 ppm.Thc compOund

(ⅡI)(JOCeOsidine)was iSOlated from different plants[28,30].The mOlecular

ion peak was accOrdance with formula C171‐114(Э 7 ・ The fragmentation pattem
showed peaks at 330(NI十,730/0),315(l(:I:;:惚 )hi3(塩

:l「露 :[:1::111:43;55%)。 Compound(IⅡ )has twO met
singlet signals at δ 3。90 and 3.75 ppm respectively.The oleflnic protOn(II-3)

and the protons II-8 and II-2'appeared as a singlets at δ 6.62,6.94 and 7.18
ppnl respectively,while II-5'and II-6'appeared as doublets at δ 7.70 and 7.58
ppm respectively.The nmr spectra ofthe isolated■avonoids(I,Ⅱ ,IⅡ )Supported
the UV and ⅣIS data.

Table-1: UV spectra data for llavonoids I.II.III isolated fronl∠ ′″′ηおlir

herbu-alboι

Compound No. Ｔ
■ II III

McOH 270,335 270,328 268,335
NaOMc 2753290.362 235,360 2723320
AIC13 255,285,360 280,295,355 275,360
AIC13/HCl 255,275,350 2759295,345 265,352
NaOAc 270,360 274.360 270,375
NaOAc/HRBOR 270,330 274.328 268,355

Table‐2 8 1111 NMR and Mass spactra lData fbr IIavonoids I,II,III isolated

"

from Artemisis herbo-albs
Compound No. Ｉ

■
Ｉ
■

Ｔ
■

■
■

Ｉ
■

lHnmr(DMSO),

δ

3.79, 3.96, 3.90
(9H, s , 3xOMe),
6.64 (lH, s ,H8),
6.98(lH, s, H3),
7.12(lH, d ,H6,),
7.58(lH, s, H2),
7.70(lH, d, H5')

3.78(6H,

s,2xOMc),
3。90(3H,   s,
OMe),6.60(lH,
s,H8),6.95(lH,
s,H3),7.18(2H,
s,H2and H6).

3。75(3H,   s,
OMc),3。 90(3H,

s,    OMc),
6。62(lH,s,H8),
6。94(lH,s,H3),
7.18(lH,s,H2),
7.58(lH,d,H6),
7。 70(lH→d3H5)。
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Mass Spectrum 344(M+; 89%),
329(      M-15

;66%), 326(M‐
18 ; 75%),
301(M-43  ;
71%)

360(M+; 84%),
345(M… 15  ;
61%),342(M-18

;73%),327(M―
33 ; 40%),
317(M-43  ;
66%),302(M-58
:65%).

330(M十 ; 73%),
315(M-15;50%),
312(M-18;
63%), 287(M―
43;55%)。
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ABSTRACT
In this work,the precursor[2-arnino-5-mercapto-1,3,4-thiadiazole][S]

has been used in the synthesis of new tridentate ligand [2-(2-]Iydroxy―

benzylidine)aminO-5-thiol-1,3,4-thiadiazole][HL]type(N20)。

The ligand was refluxed in ethanol with the metal ions[Fe(II),CO(II)

and Ni(II)]SaltS,using KOH as a base in(2:1)molar ratio to g市 e the

complexes.   These   complexes   were   characterised   by   atonlic

absorption(A.A),F.T.I.R,ultra宙 olet visible(U.V―Vis)speCtrOscopies,along

with conductivity,chroride content and melting point ineasurement.These

studies revealed an octahedral geometries for Fe(H),CO(II)and Ni(II)

complexes with the general structure[M(L)2]・ The Fe(H)cOmplex exhibited

biological activity against the Bacillus(G十 ) strain, 、vhile the other

complexes have no biological activity against the two types of bacteria the

Bacillus(G十 )and the Pseudomonase(G… )strains.
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Specroscopic and biological activity studies of thiadiazole ligand type N2O and its complexes with

Fe(lt), Co(ll) and Ni(ll)

Hasan,Ali and Wurood

INTRODUCTION
Since thiadiazoles have a variety of potential biological activities and

utilities as technologically useful materials, a number of methods for their

preparation have been developed. A useful preparative method for 2-amino-

5-mecapto-1,3,4-thiadiazole was developed by Guha(1) by treating

thiosemic arbazide with carbon disulphide and potassium hydroxide- Hetero

cyclic amines(2,3) have been widely used for the synthesis of new Schiff s

bases.
Azoles, thiadiazole and their derivatives continue to draw the

attention of synthetic organic and inorganic chemists due to the large group

of compounds possessing a wide spectrum of uses. Heterocyclic compounds

possessing the 1,3,4-thiadiazole ring system has shown antifungal,

bacteriostatic as well as antihelmintic effects(4,5). Compounds containing

the mentioned ring also exhibit anti-inflammatory, antimicrobial
properties(6) in addition to the depression effect on the central nervous

system(7). All the tested thiodiazole compounds are less active than

oxacillin, which is currently used as clinical antibiotic(8). In the recent past,

number of studies has highlighted the use of azo compounds and its
complexes with transition metals in various significant applications(9).

MATERIALS AND METHODS
All chemicals used supplied from Fluka and Merck companies and

used without any further purification. Infrared spectra were performed using

a Shimadzu (FT-IRF8400S spectrophotometer in the range (4000 - 400

cm-l). Spectra were recoded as potassium bromide discs at Ibn-sina

company. The electronic spectra of the compounds were obtained using a

(U.V.-Visible) spectrophotometer type Shimadzu 160, in the range (200-

900 nm) using quartzcell of (1.0)cm length with concentration (10-') mole

L-r of samples in DMF at25"C, and electrical conductivity measurements of
the complexes were recorded at (25"C) for (10-3-10-')M solutions of the

samples in DMF using a PW 9526 digital conductivity meter. The chloride

contint determined using potentiometric titration method on 686-Titro

Processor-665 Dosim A-Metrohm/Swiss, and melting points were obtained

using an electrothermal apparatus Stuart melting point, and metals were

determined with a Shimadzu (A.A.) 680G atomic absorption

spectrophotometer, all measurements were obtained in Ibn Sina company.

1- Preparation of [2-amino-5-mercapto-1,3,4-thiadiazole] [S]
A mixture of (2.0g, 20mmol.) of thiosemicarbazide and (2.339,

20mmol.) of anhydrous sodium carbonate was dissolved in 25ml of absolute

ethanol gg.g%. To this solution (3.2g,40mmo1.) of carbon disulphide was

added.
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The resulting mixture was heated under reflux for 7hrs., and the
reaction mixture was then allowed to cool down to room temperature. Most
of solvent was removed under reduced pressure and the residue was
dissolved in distilled water 20m1, after which it was carefully acidified with
cold concentrated hydrochloric acid to give a pale yellow precipitate. The
crude product was filtered and washed with cold water, recrystallized from
ethanol to give the desired product as yellow needles, with a yield of (1.69,
67oh) and a m.p. of (229-230)"C( I 0).

2-Preparation of 2-(2-Hydroxy-benzylidine)amino-S-thiol-1,,3,4-
thiadiazole [HLl.

A mixture of compound [S] (0.2g, lmmol.), absolute ethanol (99.9%,
25m1.) and the appropriate salicyldehyde (0.129, lmmol.) in acidic medium
was refluxed in a water bath for (4-5)hrs., and the reaction mixture was then
allowed to cool at room temperature and the precipitate was filtered, dried
and recrystallized from ethanol (50%) to give a yellow crystals, with a yield
of (75%) and a m.p. of (241-243)'C.

3- Preparation of the Fe(ll) complex ( I )
A solution of (0.069, 0.4mmol.) of dehydrated iron(ll) chloride

dissoh,ed in(10 ml.) ethanol was added dropwise to a solurion of [HL] (0.2g,
O.8mmol.) dissolved in (l5ml.) ethanol, the pH of the reaction mixture was
adjusted by adding potassium hydroxide in equivalent quantity, and the
reaction mixture was allowed to reflux for 2hrs. A dark brown precipitate
was formed, which was filtered off, washed several times with absolute
ethanol and dried. The yield was (0. 179,85%) of the title complex, which
has a m.p. of (300"C)dec.

4- Preparation of the Co(II) complex (2) and Ni(II) comptex (3)
A similar method to that mentioned for the preparation of the

Fe(II)(1) complex was used to prepare the complexes of [HL] with Co(ll)
and Ni(II) ions.

RESULTS AND DISCUSSION
The ligand [HL] was obtained in high yield by the condensation

reaction using one equivalent of compound [S] and one equivalent of
salisaldehyde, where a potentially tridentate new cyclic ligand type N2O
donor atoms have been synthesised. The ligand contains one labile proton
[HL] and by removing this proton an anionic(- I ) tridentate system is
formed. The ligand was prepared according to the general route shown in
the Scheme (1).

^
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s/))___NH2+

報く>釧
Scheme (1)

General route for the preparation of the ligand [HL]

All complexes were prepared with similar methods by refluxing the
ligand [HL]
(Scheme 2a) with the corresponding metal chloride salt in ethanol, as a
solvent, and potassium hydroxide as a base where the pure complexes were
formed (Scheme 2b).

J^'rl

Scheme (2)
Chemical structures of the ligand [HL] (a) and the synthesised

complexes (b)

Infrared spectral data
I.R. spectral data for the ligand [HL] and ( l), (2) and (3) complexes

are shown in Fig.(l). The important infrared bands for the ligand and the
produced complexes with their assignments are listed in Table ( 1).

The I.R. spectrum for [HL] displayed band at (2873)cm-r assigned to
the iminic v(C-H) stretching and a broad band at (3236 ).*-' which can be
attributed to v(OH) stretching and the absence of this band in all complexes
indicates the deprotonation followed by complexation(l1). The I.R. spectra
showed a weak band at (2360)cm-' for the ligand and all complexes which
can be attributed to v(S-H) stretching, while the ligand displayed a band at
(902)cm-' due to (-S-C-SX12)stretching vibration.＾

〕
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On the other hand, the band at (1604)cm-r which attributed to the

iminic v(C:N) exocyclic stretching in the spectrum of the free ligand, was

shifted to a higher frlquency and appeared at (1635, 1608 and 1608)cm-rfor
the complexes (l), (2) and (3) respectively, indicating weak coordination of
nitrogen of the imine group to the metal atoms(13).

The ligand .*[ibit- significant stretching band at (1273)cm-r, this

indicated the presence of (:N-N:C-) cyclic group( 1 0).

The band at (1570)crn-r due to the v(C:N) endocyclic stretching

vibration (near the S-H group) and have tautomerism with the (S-H) in the

free ligand was shifted to a lower frequency and appeared at (1504, 1516

and 1539)cm-rfor complexes (1), (2) and (3) respectively, assigned to the

v(C:N) stretching of reduced bond order. This can be attributed to
delocalisation of the metal electron density to the n-system of the

ligand( 14,15).- 
The band at (1249)cm't which is due to the v(C-O) stretching

vibration in the free ligand was shifted to lower frequency and observed at

(1242, 1203 and 1203)cm-r for complexes (l), (2) and (3) respectively, This

shift in the v(C-O) vibration confirms the coordination of the ligand through

the oxygen atom to the metal ion( I 6,17). Finally the complexes exhibited

bands uitte range (456-497) and (524-547).--'which could be assigned to

the v(M-N) and v(M-O) stretching vibration modes respectively(13). Due to

the larger dipole moment change for v(M-O) compared with v(M-N), the

v(M-O) band usually appears at higher frequency than the 
"(M-N)

band(1 8).

I.R. fth thesised

(U.V.-Vis.) spectra
(U.V.-Vis.) spectra and molar conductivity measurement for

complexes (l), (2) and (3) are shown in Table (2), and the U.V.-Vis. spectra

are shown in Fig.(2). The U.V.-Vis. spectrum of complex (l), exhibited a

high intensity peak at (314)nm related to the intraligand (n--- n*) transition,

""d 
peak at'(692)nm related to (tTrg---tEg) transition, suggesting an

octahedral geometry around the iron(Il) ion(19,20). The U.V.-Vis. spectrum

of compl ex (2), exhibited a peak at (326)nm due to the (n-' zr*) transition

and peak at (351)nm which refel to the (C.T.) transition and a peak at

@lzjrur- due to (oT,g(0--oT,gto') transition, suggesting an octahedral

geometry around the cobalt(Il) ion(19,21). The U.V.-Vis. spectrum of

ハヽ

ldable-1: spectral data oI tne sYntneslseo com n(ls

Compound
1)(c=N)

Exocvclic
0(('=\)
Endocvclic

rr(O-H) D(\-U) 01c-o) D(s-H) u(rr-()) t)(Nr-N)

[HL] 1604 1570 3236 3479 1249 2360

「Fe(II)(L)21 1635 1504 3414 1242 2360 540 478

「Co(II)(1ン )21 1608 1516 3479 1203 2360 547 486

「Ni(II)(1.)21 1608 1539 3414 1203 2360 524 497
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complex (3) exhibited peaks at (238) and (345) nm due to the (n - n*) and
(C.T.) transitions, while the peak at (680)nm may due to the (3A2g---'T,g(0)
transition, suggesting an octahedral geometry around the nickel(II)
ion( 19,21).

The molar conductance of the complexes in (DMF) lie in the (7.48-
5l ) S.cm2.mole-r range, indicating their non-electrolytic behavior(22).

Table -2: (U.v.-vis.) spectral data and molar conductivity in DMF

寺

BIOLOGICAL SCREENING: THE ANTIBACTERIAL ACTIVITY
TBST

In our study the synthesised compounds have been screened for their
antibacterial activity against the Bacillus(G+) and Pseudomonase(G-) strains
by the agar diffusion technique(23). Each of the compounds was dissolved
in DMF to give a final concentration of (0.001)mg/ml, and from the data
shown in Table (3), and [Figs.(3 and 4)), the Fe(II) complex exhibited a
biological activity against the Bacillus(G+) strain [inhibition zone: l.3cm]
only, while the other complexes have no biological activity against the two
types of bacteria [inhibition zone : zero).

Table‐3:T he biolosica of the synthesised complex
compound Bacillus

(G+)

Pseudomonase
(G-)

「Fe(II)(L),1 +

「CO(II)(L)21

「Ni(II)(L)21

Table (4) represented below shows the chloride content, melting
u point, atomic absorption and some other physical properties for the ligand

and the synthesised complexes.

solution.

Compound え Assignments
A,,, S'cm2

mol-l
Ratio

Suggested
structure

[IFe(II)(L)2]

０
ノ

つ
４

１

９

３

　
６

n--- 7[*

'Trg--*'Eg
51 neutral octahedral

[CO(II)(IL)2]

326

351

412

n--rfi*
C.T.

'T,*tt)---'T,g(t)
14.28 neutral octahedral

[Ni(Ⅱ )(L)2]

８

５

０

３

４

８

２

３

６

rL --- TE*

C.T.
3A2g---31'ntl')

7.48
neutral octahedral
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Table -4: Results of elemental analysis ancl physical properties for the

lisand and the synthesised complexes

compound Mowt
Yield

%
Color mop.

Ⅳletal

Found,

(CalCulate)

cl-
content

「HL] 237 75 Pale yellow 241-243

[Fc(II)(L)2] 527.85 85 Dark brown 300 dec.
10.2

(10.5)
Nil

[CO(II)(L)2] 530。 93 68 Green 287 dcc.
10.9

(11.09)
Nil

N(II)(L)2] 530.69 50 Yellow orange 300 dcc.
10.8

(11.05)
Nil

^”
　
　
　
”
　
　
　
．憫

`

Fig。 -1:TheI.R Spectra of:

Ligand IHLl

IFe(H)(L)21 COmplex

ICO(II)(L)21 COmplex

INi(H)(L)21 COmplex
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Fig. -3: Effect of the complexes torvards the

Fig. -4: Effect of the complexes towards the
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AgNO3 4;ill e];:r 'u.iJl ,lr-Sll .j:U+ *1. ,* AliiY 'i-r. itl .rlFll r',.:)J

J+-.(40 ,30 ,20 ,10) lrm u.'-Jl i]],;Yl cL*,,;ls ril..,,. \l iii.r;t plrl.,Lr
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iJ.-L-t^Yl ,:JL

.eLilJl ,r\ ." 6lLJ rl5r Ll-Li.Yl &l*_l iJ.-L-i.Yl , ;.rL dr .}S ;i oLlill
;rL; 3.9 eV ;l 4.67 eVcr J:iilel+ a! r-._r rlr;5 Jl .:+.ri^ll c.,t!lJ. =k i
dr Jfi'u. ill i^ilLll ;-r" Oi oLl;iJl ,"uel'i .40pm *ll l0pm s-o el.r,iJl ,:\ ,

.1.95 eV .=ll 2.33 eY

ABSTRACT
Poly (vinyl alcohol) doped AgNO3 films with different thicknesses

were prepared by casting method. The thickness of the prepared films
were 10, 20, 30 and 40 pm. Absorption spectra have been recorded in
order to study the effect of increasing thickness on some optical constants.
This study reveals that the absorbance and absorption coefficient have
affect by increasing the film thickness.

The single-oscillator parameters were determined and its value
decreases from 4.67eY to 3.9eV by increasing thickness from 10 to 4Otrrm.

The optical energy gap decreased from 2.33 eV to 1.95 eV.

INTRODUCTION
Polymeric materials have attracted scientific and technological

researchers because of their widespread applications. This is mainly due
to the light weight, good mechanical strength, and optical properties,
which make them multifunctional materials. Moreover, PVA is
traditionally considered as an excellent host material for composites [-5].
Recently, polymer blends and composites have been subjects of interest
for both theoretical and experimental studies because of certain physical
and chemical properties needed for specific applications that may be

obtained by blending [6]. It has been observed that polymer blending has

a significant effect on the physical properties, including optical, thermal,

V
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and electrical properties. These changes in physical properties depend on
the chemical nature of the guest material and the way in which it interacts
with the host polymer. The doping of transition metals to polymeric
networks is of considerable interest for scientific and technological
purposes 17-9). The nature of interaction between metal ions and polymer
molecules is usually approached by different techniques. In fact, PVA:Ag
is one of many compounds used in our laboratory to investigate the effect
of various dopants on the physical properties. Hence, in this work, it is
planned to study the effect of thickness on some characteristics, including
the energy gap and band tail of Ag-doped poly (vinyl alcohol) (PVA)
films.

MATERIALS AND METHODS
Poly (vinyl alcohol) with molecular weight 10000 g/mol, supplied

by (BDH chemicals, England) with high purity were used as basic

polymeric materials in this work., the aqueous solution of this polymer
were prepared by dissolving PVA with different weight in a mixed of
deionzed water and ethanol and thoroughly stirred using a magnetic stirrer

for about one hour at room temperature until PVA was completely
soluble. AgNO, solution was prepared by dissolving the salt in redistilled
water. 5olo concentrated of AgNO3 wefe mixed with PVA matrix. The

solution was poured into flat glass plate dishes. Homogenous films were

obtained after drying in an oven for24 hours at 3l3K .The thickness of
the produced films was in the range of 10, 20, 30 and 40 pm. The

absorbance and transmittance measurements were carried out using a

Shimadzu UV/US-160A double bean spectrophotometer in the

wavelength range (300-1100) nm.

RESULTS AND DISCUSSION
'the absorbance spectra of the prepared films are shown in figures

(l). Where we can use these spectra to determine optical band gap and

optical constants of the films, we can see from this figure that the

absorption edge has been slightly changed with the increasing of the film
thickness.
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Fig. -1: Absorbance versus wavelength for the PVA:Ag films.

The investigation of the spectrum of the absorption coefficient near the
fundamental edge was calculated using the following relation[10]:

o =2'30-3A .....(l)
d

Which provides us with valuable information about the energy band
structure of the material and is shown in Fig. (2).
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Fig. -2: Absorption coefficient versus wavelength.
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E* values are given in Table l. It is seen that E_n values change with the
increasing of film thickness. The width of the localized states available in the
optical band gap of the PVA:Ag films affects the optical band gap structure
and optical transitions and it is called as Urbach tail, which is related directly to
a similar exponential tail for the density of states of either one of the two band
edges [10]. The Urbach tail of the films can be determined by the following
relation [11]:

0:0o exp (E/E,) ..... .....(l)
Where E is the photon energy, o,o is constant and Eu is the Urbach energy

which refers the width of the exponential absorption edge. The obtained Eu

values are given in Table 1. Urbach energy values of the films increase with
increasing Ag content. The E, values change inversely with optical band gaps

of the films. The decrease in E. is attributed to the creation of levels at the

enegy gap. This creation leads to a redistribution of states, from band to tail,
thus allows for a greater number of possible bands to tail and tail to tail
transitions [12]. As a result, both a decrease in the optical gap and a broadening
of the Urbach tail occurred.

The refractive index is a significant factor in optical communication and

in designing devices for spectral dispersion and the refractive index dispersion
data below the interband absorption edge are important for technological
applications of the optical materials, because, the dispersion energy is related
to the optical transition strengths and optical conductivity. Thus, in order to
analyze the refractive index dispersion of the films, we used the single-
osciilator model, developed by DiDomenico and Wemple [t:t. the refractive
index is expressed as follows [13]:

n2: l + [Ea EolEo2- (hu)'] ...(2)
Where n is the refractive index, and Eo is the single-oscillator energy for

electronic transitions and E6 is the dispersion energy which is a measure of the
strength of interband optical transitions. 'Ihis model describes the dielectric
response for transitions below the optical gup. Plotting (n' - I )-r vs. (hr)'
allows us to determine the oscillator parameters. Eo and Ed values were
calculated from the slope and intercept on the vertical axis of (n2 - I f ' vs. (hu)2

plot, as shown in Fig. 3. The obtained Eo and Ed values suggest that the single-
oscillator model is valid for PVA:Ag films. The Eo values were found to
decreases with the increasing of the film thickness.
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(ho)2

Fig. -3: Variation in (n2 - 1) -' as a function of (hr)' of PVA:Ag films

The (n2 - 1)-' vs. l.-2 was plotted to obtain the high frequency dielectric
constant value of PVA:Ag films. The single-oscillator parameters Eo and E,1 is
related to the imaginary part of dielectric constant. The e1 parameter includes
the desired response information about electronic and optical properties of the
optical material. Thus, the fact that the moments of the 11 spectrum are
determined is very important for the optical applications of the optical material
studied.
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Fig. -4: Variation in (n2 - 1) -' as a function of ()")-2 of PVA:Ag films
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The M-r and M-3 moments of the optical spectrum can be obtained from
the following relations [4]:

Eo' : M-r / M-: , Eu'-1YI1r / M-: ... (3)

The values obtained for the dispersion parameterS 86, E6, M-1 and M-3
are listed in Table (l). For the definition of the dependence of the refractive
index n on the light wavelength (2), the single-term Sellmeier relation can be

used [ 1 4]:
n'(1,)- l -So.L'tt-(LJD2 ...(4)

Where ).o is the average oscillator position and So is the average oscillator

strength. The parameters So and \ in Eq. (4) can be obtained experimentally by

plotting (r'- 1)-r vs. ).-2 . From Figure 4, the slope of the resulting straight line

giu.r , i", and the infinite-wavelength intercept gives l/ S" 1,o2.

Table -l : The Optical Parametersable-1: ine

Thickness
llm

I]。 (eV)

Ｅ
ｄ

ｅＶ
Eg(eV) n(0) 8ェ

So x1015

nl‐
2 λnm

10 4.67 13.36 2.33 1.96 3.84 4.5 225

20 4.27 13.77 2.30 2.05 4.20 5.0 250

30 4.08 13.60 2.04 2.08 4.32 5.1 251

40 3。9 13.47 1.95 ９

“
4.45 5。 2 253

We can conclude
The single-oscillator parameters were determined. The change in

dispersion was investigated with the increasing of the film thickness. The

optical energy gap decreased from 2.33 to 1.95 eV. Analysis revealed that the

type of transition is allowed direct one.
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ABSTRACT
From experimental data of the International Atomic Energy

Agency(IAEA) for isotope cadmium- 108.A new way had been proposed to
find a polynomial of the cross section in the energy range starting from
threshold energy for each reaction,and induced in the Cd-108 thick target
element.least squares orthogonal polynomial has been calculated depending
on least squares curve fitting that is represented adopted curve .Using three
kinds of weighted average(the weight mean error,the absolute error,and the
sum error).An estimate of the adopted values the weighted average cross
sections are also given.

INTRODUCTION
Cross sections of induced neutron reactions are necessary in

applications, e. 9., activation detectors (also known as radio chemical
detectors) used to prob energy components of a neutron fluence . A great
deal of effort has been devoted to the development of techniques to measure
cross sections neutron spectra and fluences in diverse areas of research [1-
l0].In all the established methods used to measure the neutron spectra
based on the threshold reaction
(n,2n),(n,abs),(n.el),(n,g),(n,tot),(n,a),(n,d),(n,he3),(n,n+a),(n,inl),(n,n*p),(n,
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n+d),(n,p),(n,n+t)and(n,t) reactions for Cd-108 is the application of
threshold detectors. Table (1) describe the Q-values and threshold energies
for these reactions. In all of these applications the energy dependent reaction
cross sections and the spectrum weighted integral cross sections , are of
basic importance.

The goal of this work is to evaluate statisticaly the existing
experimental neutron cross sections data available in Atomic Energy
Agency (IAEA) Like EXFOR and ENDF Libraries for Cd-108 in the energy
range starting from threshold energy.Considering in this review most known
existing data in the international Atomic Energy Agency (IAEA).The
compilation and recommendation of the considered cross sections have been
made in two groups.The first group, is to justi8/ the availability of cross
section data which have been considered and reviewed in the EXFOR
library by different authersfl l-14], the second group is the cross section
data which have been evaluated in the ENDF/B-VII library.

The use of computerized statistical fitting procedure of the final
results is made in simple principal features of this study .The treatment of
the experimental data used as input for the analysis , and the method used to
analyze the data and their related uncertainties of this work have been
placed on the statistical fitting of the experimental data by mean of a
weighted Least-squares orthogonal polynomial fitting yielding fitted
excitation curves for adopted cross section values together with an estimate
of their point-wise. This method treat the uncertainties attached to the data ,
whether their origin is systematic or random , in a purely statistical way.The
data , and specifically the uncertainties assigned to the data, are not always
specified by the authors as being either systematic or statistical , at best one
single elror is usually given . Thus, the results given in this work ,viewed
the considerations of the uncertainties attached to the recommended adopted
values.

v

´
）

MATERIALS AND METHODS

All collected data sets from EXFOR library were classified according
to measurement type , into the following catigores:

a) The original cross sectionmeaserment values have been used in this
work. These unmodified data were used for the inout in the program.

b) The effor on the cross section data plays an essential part in assigning
the statistical weight to each data input point by the fitting program.

c) The numerical data of these experiments were not available in tabular
form, and because of the widely differing modes of error analysis, it

,, has not been possible to separate systematic from statistical erors.
d) Thus, the overall errors assigned by the experimenters have been used

as input in the program.
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The e]路ct of error which stemmed fronl the uncertaillties of the

standards used in the initial nomalization could not be taken into

account in an cases because the errors originany have been given to

the rneasured data.

e)The Sets Of experirnental cross sections data conected for different

authors with different energy intervals. These data are rearranged

according to the energy inteⅣ a1 0.01 MeV.

O The OtthOgonal polynomial iting for the energy interva1 0.01 MeV to
the corresponding cross sections with their errors is progranlined

using matlab 7.0

g)The interpolation have been calculated to obtain the adopted cross

section data were weighted according to least squares of the absolute

error,the weight mean error,and the sum error as shown in table(2)

and(3)for EXFOR and ENDF library respect市 ely.

Descriptio■ of the considered data

(1)Data from EXFOR Library

A brief description of each individuany considered data set is given

below for Cd-108 fbr each reaction forthe EXFOR Library:

(a)鷲αω(″,2η )Ⅷα59 reaC● on

The sets of measured data for the cross sections of l∬ C′ω(η ,24)1∬ Cグ59

reaction reported by Filatenkov A.A.and Chuaev SoV。 (2001)[H]have been

plotted,interpolated and recalculated in steps of O.01 ⅣIeV.Starting from

■liniinum induced neutron energy shown in table(2)the rneasured data and

the calculated adopted cross sections result are shown in flgure(1)。

(b)1∬ Cグ 60(η 'α
bS)reaCtiOn

The cross sections data published by Razbudl(1977)[12a]for thiS

reaction have been plotted, interpolated and recalculated in steps of O。 01

MeV starting from minimum induced neutron energy shown in table(2).Of

the incident ueutron energy in order to obtain the adopted cross sections of

this reaction. The results of adopted cross sections and the experiinental

results for the authers mentioned above are shown in flgure(1).

(C)暉 060(′
'θ
′)鷲α 60 reaC● on

The measured data for the cross sections of l∬ Cグω(′,θ′)暉Cグω

reaction,for this reactions on l∬ Cグ60 by neutron bombardment reported by

POpov A.B.and Samosvat G.S。 (1985)[13]have been plotted,interpolated,

and recalculated in steps of O.01 ⅣleV starting frorn lninirnuFn induced
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neutron energy shown in table(2)。 TheSe results、 vith the calculated adopted

cross sections are plotted as a function of neutron energy as shown in flgure

(1)。

(d)l∬ Cグ 60(′ '/)1選
Cグ61 reaCtion

The   measured   data   for  the   cross   sections   of  the
l∬

Cグ60(4'/)1∬ Cグ61'reaction for the/― Gamma emission reactions on Tcグ 60by

neutron bombardment reported by Ⅳ[usgrove L.de A.R.(1978)[14]have
been plotted , interpolated, and recalculated in flne steps of O.01 卜任eV
starting from minimum induced neutron energy shown in table(2).In order

to calculated adopted cross sections are plotted as a hnction of neutron

energy as shown in flgure(1)。

(e)鷲 060(″ダθ′)reaC● On

Tlle lneasured data for the cross sections of l∫ ∫Cd60(″
'′

θ′),reaction are
reported by Razbuda V.Fo et al.(1977)[12b].TheSe data have been plotted

interpolated and recalculated in steps of O.01NIleV starting froln rninirnum

induced neutron energy shown in table(2).The measured data and the

calculated adopted cross sections results are drawn as a ftlnction of incident

neutron energy as shown in flgure(1)。

Table… 1:Q―Value and threshold energy of Cd-108 target element for
reaction

Tlrgot
‐
Reう Otibi Q-Value(MeV)

Thresh01d  l Ehe.

(MeV)_ . _

欄″:0

暉例60(η'24)W059
‐10.3388 10.43547

鷲060(η
'α

bS)

暉060(″
'θ
′)暉α60

0.0 0.0

暉060(η
'/)Ⅷ

αa
7.32742 0.0

1∬
Cグ60(4'わ′)

1∬
Cグ60(4'α )TPグ59

480691 0.0

TCグ60(″
'グ

)1∬Иg60
-5.91498 5.97029

TCグ60(4'力θ3)TPグ60

-6.20975 6.26781

1ガ
Cグ 60(′

'′
+α )lχPグ

58

-2.28719 2.30858

暉α 60(″ル′)
lガ

Cグ 60(′
'η
十′)ツИg60

-813955 8.21566

暉αω(″ ,′ +グ)レg" 15.45071 15.59517

1∬
Cグ60(4'ρ )ΨИg61

-0.86814 087626
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Table-2: Fitting Parameters according to the weighted Least- Squares
Poinomial based on the EXFOR Lib

暉Cグ 60(′
'η

+′)ΨИg58 17.1341 17.2943

1∬
Cグ 60(η

'′
)l″Иg59

-9.19347 9.27943

oinonlla On a

Reaction

E″ (min)

ルを/

E″ (maX)

コ物0/ k Remark

器

“

60(イ '24)畷
059 14.442 14.642 ,

1

1

1

Data were weight according to the
Least-Squares of the weight mean elro.
Data were weight according to the
Least-Squares of the absolute erro.
Data were weight according to the
Least-Squares ofthe sum erro.

腎α
“

(4,αbS) lE-8 HE‐ 7 19

Data were weight according to the
Least-Squares of the weight mean erro.
Data were weight according to the
Least-Squares of the absolute erro.
Data were weight according to the
Least-Squares ofthe sum elro.

鷲Clω (″,θ′)暉G′ω0001 0.252
，

一

４

　

　

７

　

４

２

　

２

　

２

Data were weight according to the
Least-Squares of the weight rncan etrD.

Data were weight according to the

Least-Squares of the abcolute erro.
Data were weight according to the

Least-Squares ofthe sum erro.

‖α
“

(″,/)Wαa
0.003 0.174 1714

48

20

20

Data were weight according to the
Least-Sqr"rares of the weight mean ero.
Data were weight according to the
Least-Squares of the absolute erro.
Data were weight according to the
Least-Squares ofthe sum elro.

llfcQolrato) 8E‐ 8 3E-6 3619
20

68

63

Data were weight according to the
Least-Squares of the weight mean erro.
Data were weight according to the
Least-Squares of the absolute erro.
Data were weight according to the
Least-Squares ofthe sum elro.

n-Total number of input data point k-Degree of fitting
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Datal:[13]PopovA.B.and SamosvatG.S.(1985). Data2:presentWork(pW).

Fig.-l:The adopted cross sections of (n,2n),(n,abs),(n,el),(n,g)and (n,tot)
reactions for Cd - 108 as calculated by the present work according to the
weighted Least-Squares polynomial on the EXFOR Library.
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Datal:[12b〕 R32budei V.F.et a:.{1977).       Data2:Present Work{PW).

Fig。‐1:To be continued(2/2)。

(2)Data from ENDF/B― VH Library

A brief description of each individuany considered data set is given

below for Cd-108 for each reaction forthe ENDF/B― V ll Library:

(a)1∬ Cソ60(4'α )l∬ Pグ59 reaCtion

The evaluated cross sections data of l∬ cグω(′ ,α )TPグ59 reaCtion are

rrleasured and declared by ENDF/B― VH Libraries,starting from the

minimuln induced neutron energy which is tablated in table(3).TheSe data

have been plotted as function ofincident neutron energy for this reaction as

shown in igure(2).

(b)]∬ C760(′
'2′

)l∬ Cグ59 reaCtion

The evaluated cross sections data of l∬ cグ 60(′ '2′ )l∬ C′59 reaCtion are

measured and declared by ENDF/B― VII Libraries,starting from the

minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as function of incident neutron energy for this reaction as

shown in igure(2).

^

48Cd108(n,9)48Cd109

Datal:[14]MusgrOVe L.A.R.de(1978). Data2:Present Work (PW).

Data2:Present Work (PW).
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(C)暉α60(η
'′
′)畷α60 reaC● on

The evaluated cross sections data of l∬ cグ60(″
'θ
′)1∬ Cグ60 reaCtion are

measured and declared by ENDF/B― VⅡ  Libraries,starting froHi the

minimum induced ncutron energy which is tablated in table(3)。 TheSe data
have been plotted as function ofinCident neutron energy lor this reaction as

shown in igure(2).

(d)鷲 Cグ 60(′ 'グ
)1∬Иg60 reaCtion

The evaluated cross sections data of l∬ cグ60(4'グ )1∬Иg60 reaCtion are

measured and declared by ENDF/B― VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3)。 TheSe data
have been plotted as function of incident neutron energy lor this reaction as

shown in igure(2)。

(e)Iガ Cグ60(′
'乃
θ3)l∬ Pグ60 reaCtion

The evaltlated cross sections data of ll∫ Cd60(″
'力
θ3)11∫ ′グ60 reaCtion are

measured and declared by ENDF/B¨ VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as hnction Of incident neutron energy lor this reaction as

shown in igure(2)。

(O TCグ 60(η 'g)1∬
Cグ61 reaCtion

The evaluated cross sections data of l∬ cグ60(4'g)lXCグ61 reaCtion are

measured and declared by ENDF/B― VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3)。 TheSe data
have been plotted as function of incident neutron energy lor this reaction as

shown in igure(2).

(g)1∬ Cグ60(′ ,4+α )1∬ Pグ58 reaCtion

The evaluated cross sections data of lTcグ
60(4'′ +α )1∬Pグ58 reaCtion are

measured and declared by ENDF/B― VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as function of incident neutron energy lor this reaction as

shown in flgure(2).

(h)TCグ 60(η
'′

η′)reaCtiOn

The evaluated cross sections data of l∬ cグ 60(4'メガ)reaCtiOn are
measured and declared by EN]DF/B― VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as function ofincident neutron energy for this reaction as

shown in flgure(2)。

ヽ
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(り Ⅷ060(″
'″

+ρ)ツИg60 reaCtion

The evaluated cross sections data of l∬ Cグ 60(η 'η
+′ )1∬Иg60 reaCtion are

measured and declared by ENDF/B― VII Libraries Libraries,starting fl・ om the

minimum induced neutron energy which is tablated in table(3)。 TheSe data

have been plotted as function of incident neutron energy lor this reaction as

shown in flgure(2)。

(1)TCソ 60(″ '4+グ )ツИg59 reaCtion

The evaluated cross sections data of ll∫ Cd60(″
'′

+′ )llドИg59 reaCtion are

measured and declared by ENDF/B― VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3)。 TheSe data

have been plotted as function of incident neutron energy for this reaction as

shown in igure(2).

(n)l∬ Cグ60(′ 'ρ
)l∬Иg61reaCtion

The evaluated cross sections data of lTCグ ω(4,ρ )ΨИg61 reaCtion are

measured and declared by ENDF/B― VⅡ Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3)。 TheSe data

have been plotted as function of incident neutron energy for this reaction as

shown in igure(2)。

(m)l∬ Cグ 60(′'″
+′)ΨИg58reaCtion

The evaluated cЮ ss sections data of l∬ αω(″,″ +′)ツИg58 reaCtion are

measured and declared by ENDF/B‐ VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3)。 TheSe data

have been plotted as function of incident neutron energy for this reaction as

shown in igure(2)。

(n)1∬ Cソ 60(″
'′

ο′)reaCtiOn
The evaluated cross sections data of l∬ Cグ

“
(′ ,′θ′)reaCtiOn are

measured and declared by ENDF/B― VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as inction of incident neutron energy for this reaction as

shown in flgure(2)。

(m)1∬ Cグω(′ ,′ )yィ4g59 reaCtion

The evaluated cross sections data of l∬ Cグ 60(η
'′

)1∬Иg59 reaCtion are

measured and declared by ENDF/B― VII Libraries Libraries,starting froln the

minimum induced neutron energy which is tablated in table(3)。 TheSe data

have been plotted as inction ofincident neutron energy for this reaction as

shown in flgure(2).
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Fig.-2:The adopted cross sections of the (n,a), (n,2n), (n,el), (n,d), (n,he3),
(n,g), (n,n+a), (n,inl), (n,n+p;, (n,n+d), (n,p), (n,n*t), (n,tot), (n,t) reactions
for Cd-l08 as calculated by the present work according to the weighted least
squares polynomial based on the ENDF/B-VII.
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Figure-2:To be continued (212).

Table -3: Fitting parameters according to the weighted Least -Squares
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Fitting Program procedure
The actual fitting procedure of the weighted Least- Squares

polynonlial fltting[15,16].A prograrn build in this work to be used in this

analysis Of polynonlials which a1lows an lower high degree of fltting up to

degree l in TCグ 60(η '24)lχ
Cグ59'l∬Cグ 60(′ 'α

bS)reaCtiOn and a high degree of

fltting 68 inl∬ cグ 60(4'′θ′)reaCtiOn。
The diagonalyzation ofthe ofthe orthogonality condition results have

been made to the generation of the inflnite ltilbell lmatrix,This program

also calculates statisticany the parameters which reflect the goodness of flt

of a given degree ofpolynornial,in order to adopte the nuclear cross scCtiOn

data published and analysied at lntemational Atolllic Energy Agncy、 vhich

is conected and evaluated in this work .These data have been used with

coresponding induced neutron energy as input data in the program using

matlab 7.0. The irnportance of each input data point, or weight, is

considered be inversely proportional to (to)' (absolute weight)consrdered to be rnversely proportional to \Ao)" (absolute weight) or
(Ao/o)2 (relative weight) or inversely proportional to sum weight or the

(△σ)2(mean Weight)。

Two procedure are perfolllled on the data, 1.The operation results in

the detellllination ofthe optimunl degree offlt。 2.The operation yields point

wise values of the fltted hnction of the degreeo Chosen and the statistical

uncertainties of these point― wise values at the discrete values of the
independent variable ; The uncertainties are attributed to the individual

point― wise values only , which will contain the whole uncertainly at the

discrete valucs in the O.01 intervales.

The parameters used in fltting the
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4g59・   Data   are
summarized in table(2)for EXFOR Library and in table(3)for ENDF/B―

VⅡ ,Library.
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The uncertainties of the input data, from the actual input data are

probably the most sensitive to the analysis of nuclear cross section data

from libraries, and the assumptions made in the interpretation of the

significance of the uncertainty input parameter must be considered as an

experimental values it was useful to convert the Ao (the uncertainties of the

input data to the relative errors, absolute elrors, or mean error to achieve the

importance of good fitting through the considered neutron energy range.

The fitting were based separately for each reaction including the threshold

regions in order to reduce the resultant uncertainties of the fitted points and

eliminate the oscillations for the fitted adopted function.

RESULTS AND DISCUSSION
Table 2 and 3 show the results of the fitting point-wise of the Cd-108

neutron induced cross sections.The point-wise uncerlainties weightes are

also included. The fitted adopted curevs based on the three kinds of
weighted average (the absolute error, the weight mean elror, and the sum

error) are shown on figures I and 2 for different neutron induced cross-

sections together with the experimental data from EXFOR and ENDF

respectively.This method performed a more accurate measurements, we can

see from these figures the presence of a final structure of adopted values

became apparent immediately with the cross sections data-

In this analysis, mainly because of the lack of high accuracy of the

available data, no exact fitting of the finel structure has been attempted, our

suggested three methods to calculate the adopted cross sections give a very

good agreement with the data and have a high coincidence of comparable

data and the least squears orthogonal polynomials. In this, neutron induced

Cd-108 cross section reactions, case and for the given energy range, the

0.01MeV intervals read from the curve were supplemented to the input data.

Note from figure (1) of the EXFOR Library interaction was

represented 1n,2ny and (n,ab.s) in linear or semi-linear for three ways which

indicates the decrease of rank polynomial for adopted curve while the

increased of rank of interaction (n,tot) ,(n,],) because of the increased

fluctuations as in figure( 1) as well as from the observation figure(2) your

ENDF Library showed a polynomial for adopted curves method in the

weight mean error and absolute error the highest rank of representation

compared with the way sum elror.
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ABSTRACT
The Cherenkov light Lateral distributions function for primary

particles in extensive air showers have been simulated with CORSIKA code
for conditions and configuration of the Tunka-25 EAS array.In this work
the calculation is performed for primary protons, iron nuclei, carbon,
helium, lithium and y-quanta in the energy range 1014-1016 ev for three
zenith angles 0o,l0o and 30o. The results of this simulation are compared
with the measurements of Tunka-25 array for the same particles and energy
range.

INTRODUCTION
An air shower is one of the most complex physical processes in the

field of particle physics. The only approach to gain access to the information
of these processes is with the help of computer simulations of Extensive air
showers (EAS) [l]. The program CORSIKA (COsmic Ray Slmulations for
KAscade) is a detailed Monte Carlo program to study the evolution and
properties of EAS in the atmosphere l2).

In this work the simulation of Cherenkov light Lateral distribution
function (LDF) in EAS is performed with the CORSIKA code for
configuration of Tunka-25 araay [3] using the model QGSJET (Quark Gluon
String model with JET's) [4] for the simulations of hadronic showers for
high energies and the model GI{EISHA (Gamma Hadron Electron
Interaction Shower) t5] for the simulation of hadronic shower at low
energies and EGS4 (Electron Gamma Shower) code [6] for the simulation of
electromagnetic component and Cherenkov radiation. The calculation was

じ
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estimated for Primary protons, iron nuclei, carbons, helium, lithium and Y-
quanta inthe energy range 1014-1016 eV forthree zenith angles ( 0o,l0oand
30"). The comparison of the simulated Cherenkov light LDF with that
measured withTunka-25 EAS array was gave a good agreement.

The Simulation by Corsika Code
A good procedure to study the cascade development in the

atmosphere is a Monte Carlo code to sintulate the EAS development in the

atmosphere. The CORSIKA program allows to simulate interactions and

decays of nuclei, hadrons, muons, electrons, and photons in the atmosphere

up to energies of some 1020 eV [7]. It gives type, energy, location, direction,

and arrival times of all secondary particles that are created in an air shower

and passed a selected observation level. One of the reasons for the success

of CORSIKA as the most used air shower simulation program comes from

the combination of the best programs available to describe the interactions

of the various particles which appear in the development of EAS. The

calculations was performed for different particles like (p, Fe, c, He, Li and

y-quanta) in the.r..gy range 1011-1016 eV for different zenith angles 0:
(0i l0' and 30"). The figure la,b shows the results of the simulated

Cherenkov light LDF for EAS initiated by primary Carbon, Helium and

Lithium for different energies and different angles.
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Fig.-l: The lateral distribution function of Cherenkov light simulated

ny COnSIKA code for; (a) vertical shower at the energy 10r{ eV for
carbon, helium and tithium particles and (b) primary lithium for
different angles 0o, 10o and 30o ut ttt. energy 5'10r{ eV.
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The characteristics of prilnary Carbon and Helium particles  for

di■brent energies and different angles are explained in flgures la and lb.
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Comparison of Corsika Simulation with Experimental Data
The method of EAS core location reconstruction is based on fitting of

the Q; data by LDF function with light destiny at the core distance i :190 m
when [8]:

"

(1)

Qo, is the light flux at the distance

0ル =

(2)
Where Qrsois density of Cherenkov radiation at the distance 190m from the
shower axis.

And:
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Where R is the core distance (in meter), R, is a parameter of the first '\
branch of LDF and Rk, is the distance of the first change of LDF given by

[8]:
Ro = exp(6.79 - 0.56P), (4)

Ron:207 -24.5P (5)

Where the steepness P is given by [9]:
P =7.3 - (o.oos 

" ^x\ 
(6)

Where

X
LX =;A- X^u* Q)

where X o =955g.cm'1The total vertical depth of the atmosphere) [10];and .-

X,,* is the depth of the shower maximum development which is given

by[ 0]:

(8)
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The parameter b in eq. ( 3)can be define as [8]:

ln Figure 3a, the comparison between the Cherenkov light LDF which
was simulated by using CORSIKA code with that measured with Tunka-25
array for different energies is presented for iron nuclei. Figure 3b displays
the diff'erence between the primary proton for vertical showers and the same

particle at 0:30o in comparison with the Tunka-25 at the energy 2'10r5 eV.
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In Figure 4a one can see the comparison between the simulated
Cherenkov light LDF and that measured with Tunka-25 EAS array for
primary Y-quanta at the energy 1014,2.1014 at vertical shower. Figure 4b
demonstrates the possibility for reconstruction the type of the EAS primary
particles, where in these figure one can see the differences between the
simulated Cherenkov light LDF and that measured with Tunka-25 EAS
array for different parlicles.
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Fig.-4: Lateral distribution of Cherenkov light which is simulated with
CORSIKA code (solid lines) and one measured with Tunka-25
(symbols) for (a) Y-quanta for vertical showers at energies 10ra and
2'l0ra eY; (b) primary proton and iron nuclei for vertical showers at
energy 2'10rs eV.
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In the present work the Monte Carlo code CORSIKA has been used

to simulate the development of cascades in the atrnosphere initiated by p,

Fe, c, He, Li and y-quanta) in the energy range l0l1-1016 eV for three zenith
angles ( 0o,10oand 30").The CORSIKA simulation of the Cherenkov light

lateral distribution function in Extensive Air Shower is performed for
configuration of the Tunka-25 EAS array. The comparison of the simulated

Chererrkov light lateral distribution function with that measured with the

Tunka-25 anay demonstrates the possibility to identiff the plimary particles

and to determine their energies in the energy rang 10ra-l0l6ev. The main

advantage of the given approach consists in the possibility to make a library

of lateral distribution function samples which could be utilized for the

analysis of real events which are detected with the Extensive Air Shower

array and reconstructed of the primary cosmic rays energy spectrum and

mass cornposition.
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ABSTRACT
Stopping power and alpha yields from (p,a) reactions for five medium target

elements in the energy range from threshold energy up to 31.6 MeV proton
energies have been calculated. Complete energy range starting from threshold
energy for each reaction have been analyzed and the adopted cross sections
were reproduced in fine steps of incident proton energy in 0.01 MeV intervals
with the corresponding erors. The stopping power according to Zeigler
formula was used in order to obtain the alpha yield for each reaction.

INTRODUCTION
This study concerns with the nuclear reactions used in the production of

the protons or alpha which are important in shielding calculations, accelerators
and proton therapy. The (p,o) reactions induced by bombardment of medium
elements have been intensively studied with high energy resolution up to
energies accessible with conventional electrostatic accelerators. [n addition to
the intrinsic value of (p,o) cross section in the investigation of nuclear
spectroscopy and reaction mechanisms, such data are essential for the
polarization of (p,cr) reactions as alpha sources tl]. The cross sections
evaluation for (p,cr) and (cr,p) reactions are calculated according to the available
International Atomic Energy Agency (IAEA) libraries and other experimental
published data. The stopping power depends on the type and energy of the

^
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incident particle and on the properties of the materials it passes. In passing
through matter, fast charged particles ionize the atoms or molecules which they
encounter. The yield for a target having any thickness can be defined as the
ratio of the number of nuclei formed in the nuclear reaction to the number of
particles incident on the target. Thick target yield is defined for a fixed
macroscopic energy loss, Ein-Eout, in a thick target. Integral yield is defined for
a finite energy loss down to the threshold of the reaction, Ein-E,n. The
recommended cross sections discussed in the present work and the target
stopping powers of Ziegler 12,31 and SRIM program (2003) [4] were used to
calculate the alpha yield for a target of significant thickness. The cross sections
of (p,n) reactions published by different authors [5-7] in the energy range 4.8-
31.6 MeV. Adopted values have been calculated, the cross sections were
reproduced in fine steps of incident proton energy in 0.01 MeV intervals with
the corresponding effors. In this study the stopping power have been calculated
using SRIM program and Ziegler formulae 12,31 corpuscle to three regions
based on the velocity of the incident proton (V). The calculated adopted cross

sections for these reactions have been evaluated and a systematic behavior of
alpha yields with proton energy and target numbers (Z) have been observed
throughout the studied isotopes.

Theoretical part
a. Stopping Power

Particles such as protons with certain energy will lose all their energies
in a definite distance in a medium before it stopped completely. The
mechanism for the stopping power of ions penetrating condensed matter
depends on the charge and velocity of the incident corpuscle and the nature of
the matter, for that reason one can be compilation the energy loss of the charge
corpuscle to three regions (high, intermediate and low energy). The behavior of
ions in each region can be explained as the following [8]:

i. The high energy region
This region can occurs when the velocity of the incident corpuscle (V) is

(Y>zYoZt) where (21) is the atomic number of ion and (V6) represents the
Bohr velocity (Vo: 2.18x106 m/s) and this is about the velocity of the
conduction electrons in solid. Ions with velocity below (Vs) have adiabatic
collisions with target electrons and hence small stopping power. The stopping
power increases with decreasing ion-velocity [9].

The electronic stopping power (S") is to prevail with Bethe (1932) equation
applies in this region [10]:

ヽ
）
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Where N: is the atomic density of the medium [N:No (p/A)].
Nu. is the Avogadro's number (Nu:6.022t 1023mole-r).

p: is the density of matter.
A: is the mass number.

e,m: are the charge and mass of the electron respectively.
Zt Zz, are the atomic numbers of ion and target respectively.

B: is the ratio between incident corpuscle velocity and the velocity of
t,/

light 0 = L
c

I: is the mean ionization and excitation potential.

K: is the coulomb constantK = | : 8.99x l0\m2c-2.
4neo

ii. The Intermediate Energy Region
The intermediate energy region occurs when the velocity (V) of the

incident corpuscle is in the range (2Y sZt2/3>Y>Y oZr'''); it includes the
maximum stopping power. In this region the effect of effective charge is clear
and that is because of loss its energy which is mean decrease of corpuscle
velocity and charge 21 decreased too, and that because of loss or acquire
electrons and there will be elastic collision with the nuclei of atoms occur.
Thus equation (l) was modified, and its express electronic stopping power as

[10]:

″
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―#=∬√7厖2[(年
)J(―

ノ劇

=鴻 =́4π
K2θ

4zf彪
2Z

S′ =8πθ2α

O ZF/6z2(;:)

Where Zη 3=z/3+zダ 3

and aO represcnts the Bohr radius, αO=:万フア
=0・529Й

Vol.22,No。 4,2011

… (1)

ハ

... (2)
Where L is the stopping atomic number wh.ich depends on the velocity of
incident corpuscle and the medium of the target.

iii. The Low energy region
It occurs when the incident corpuscle velocity (V) (Y<Y&r'l3) in this

region, to calculate the cross section for electronic stopping on the Thomas-
Fermi potential as a function of velocity. The equation for this region is given
by I l, l2]:

… (3)

¨。(4)

.̈(5)
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In the scope of this work, the electronic stopping powers were programmed
and calculated using the Ziegler formulae expressions valid for the energy
range as follows [2]:
l- Energy range (l-10)x10-3 MeV

-+ = A,Ev' ... (6)
dxl

2- Energy range (10-999)xl0-3 MeV
(_dE\-' :( _ar\-' _( _ar\-'
[--ar j - r. d* ) ,^ 'l- * ) ,,r, "' (7)

(_+) 
= A,Eoo, ... (8)( ,n ) ,,,n 
- n'"! 

?#),r,=(+)'{'.(+)+'t'z) (e)

3- Energy range (1000-100.000)x 10-3 MeV

( #)=(#\^(#)-''-*'*,(rnrl] ('I,)

Where E : is the proton energy in (MeV).
A1r irre the coefficients given by Ziegler 12,l3l.
p: is the ratio between incident corpuscle velocity and the

b. Alpha Yield
the Yield of alpha detected per incident particle, y, for an ideal, thin,

. and uniform target and monoenergetic particles beam of incident energy E6 ist 
given by [la].

y=(4′
)σじb)ε(Eb)

… (11)

Where n: is the number of target atoms per unit volume.
t: is the target thickness.
o: is the reaction cross section.
e: is the alpha-detection efficiency.

For target which is not infinitesimally thin, the beam loses energy as it
passes through the target, and the Yield is then given by [15, l6].
u _ 

ui 
"o(o)e@lary = ) ...(12)

E,,, -*t ldx
In which (8,6,.:86-AE)
Where E16,: is the reaction threshold energy.

j AE : is the energy loss of the beam in the target.
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f : is the number of target atoms in

-qoj't : is the stopping power of the medium as

energy.
If the target is sufficiently thick, and there exist one

(i.e., ,f = 1 ) and taking the efficiency e(r') = l, then the

called the thick-target yield which is given by [17]:

r(0,)='j wt#
Since stopping power :L(-+i

r\ dx )

Yol.22, No.4,20ll

each target molecule.

a function of the beam

atom per each molecule
resulting alpha yield is

Data Reduction and AnalYsis
Method Used to Obtain the Adopted Cross Sections is as the following:

a. The sets of experimental cross sections data were collected for different

authors and with different energy intervals. The cross sections with their

corresponding errors for each value are re-arranged according to the

.r"rgy interval 0.01 MeV for available different energy range for each

author.
b. The normalization for the statistical distribution of cross sections errors to

the corresponding cross section values for each author has been done-

c. The interpolation for the nearest data for each energy interval as a

function of cross sections and their colresponding errors have been done

using Matlab program version (7.0).

d. The interpolated values were calculated to obtain the adopted cross

section which is based on the weighted average calculation according to

the following expressions [17]:

$o,
X (to,\,

u u,.o, - , l\i,
X (to,1'

Where the standard deviation error is:

S.D. =

Where oi: is the cross section value.
A o1. is the corresponding error for each cross section value.

… (13)

¨。(14)

… (15)
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RESULTS AND DISCUSSION
Table(1)preSent the intemational atomic energy Agency(IAEA)

libraries(EXFOR)used in the present work for available measuring data

collected for(p,α )rcaCtiOns.The available data in the literature,taken from
EXFOR librり , concel■ ing the measurement of the(p,α )reaction cross
sections fOr the target elements lル 28,χル3"″ン40'∬ン42'and∬ ル43

mentioned in table-l werc evaluated in the present work in order to calculate

the adOpted cross sections using adopt.m progranl, 、vhich is written in the
present work usingヽ 4atlab… 7.O program.The adopted evaluated cross sections

are calculated(uSing adOpt.m program)and plotted as a function of incident

proton cnergy starting from threshold energy for each reaction.Thc results fbr

CaCh(p,α)reaction are discussed as fO1lows:

1¨ 」FC228し ,α)]九夕26 Reaction

The χ228し
'α)]ゴ隆26 rCaCtion is used as a source ofncutron.The sets ofthe

cross sections data ofthis reactiOn prescnted by Levkovskii(1991)[5].have

been p10tted,interpolated,and recalculated in steps Of O.01 4ヽeV at threshold
enetty 9.5 MeV upt0 27.6 MeV asshOwn in igures(1)。

2-χ Fら 1(ρ,α)]」И■9 Reaction
The measurements of theχ ル31し 'α)]」降,9reaction cross sections reported by

Levkovskl(1991)15], Sudar and Qaim(1994)[6],and Al― Abyad ct al.(2009)

[7].havC been p10tted,intelpolated,and recalculated in steps O.01 lⅥ eV at
threshold energy 4.8 PIleV up to 24.8 MeV,as shown in flgures(2).

3-∬ル40し 'α)]Иs38 Reaction

The ″Sθ40(ρ 'α)3/s38 CrOSS sections reported by Tanaka Levkovskii(1991)

[5].have becn p10tted,interpolated,and recalculated in steps O.01 MeV at
threshold energy 8.6 MeV upt0 27.6 MeV as shown in igures(3)。

Table -1: International libraries used for available measuring data
collection fr10r a) reactions.

Target
Element

(p,a) reaction Target
Element

(p, a) reaction

ιめ″″ Product ZJら″″ Product

χル28
EXFOR* み吻% ″ル42

EXFOR* ″ИS40

χル31
EXFOR ∬ルタ29 ∬ル43

EXFOR* ∬ИS41

″ル40
EXFOR*

]∠S38

・じ
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4-∬■42(′'α)∬ИS40 Reaction

Thc sets ofrneasured data for the cross sections of FiSe42tp,α )」:Иs40 reaCtion

reported by LevkovskJ(1991)[5].have been plotted, interpolated, and

recalculated in steps of O.01 MeV fronl threshold energy 9.9925 NIleV up to

31.6 McV asshownin igures(4)。

5… ″■43し 'α)]ИS41 Reaction

The sets ofrneasured data for the cross sections of F子 もt43(ρ
'α )F」

/S41 reaCtion

reported by  Levkovskii (1991) [5]. have bCen plottcd, interpolated and

recalculated in steps of O。 01 MeV starting from threshold energy 9.5 Mcヽ
r up

to 29.5 4ヽeV. The measured data and the calculated adopted cross sections

results are shown in flgures(5)。

In analyzing the(p,α )reactions in sections we note that the discretc nuclear

states that are populated in ordinary decays have discrete scparations,widthsっ

and lifbtiFneS.Thus if、 ve were to calculate thc cross sections at a given incident

proton energy of a nuclear state, it is vcry unlikely that the overlap of the

energy distributions of two different states could cause confusion as to the

stationary state resulting■ om thc deca首°

small compared with their separation,When the widths of unstable states arc

the states are distinct and observable.And ifthe states are overlap and strongly

nlixed,these states do not have distinctly observablc wave functions.Because

of the instability of the compound nucleus, results in an uncertainty in the

energy of these states. The energy uncertainty is given by the width of the

resonance and lifetirne of the state. Therefore, the resonance will have the

character of the energy distribution of any decaying state of width, lifetirne,

and a rnaxiinum total cross section.

The stopping power of inediunl target elements for proton― particles has

been calculated in thepresent、 vork using two rnethods:

1-We adopt SRIM(2003)[4],as an experimental results。

2- We used Ziegler equations and Ziegler coefflcients lnentioned

as a theoretical calculation results。

in table(2),

For these calculations, the (stop.m) program has been written in Matlab-7.0

program for this purpose. The alpha yields from (p,cr) reactions are very

important quantity as well as the cross sections in analyzing problems of the

following [18]:
l. Radiation shielding.
2. Criticality safety on spent fuel.
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む

3.Have influence on safety design and opcration of the facility that the light

nuclei have large cross

sections fbr alpha product。

Therefore,the alpha yield for 」ル28'χル31'∬・ 40'∬ル42'and∬ル43 target

elements were calculated in the present work using equation(15)。

TI le coefrl

For energies 1-10 KeV/amu use coefficients A-1.
For energies 10-999 KeV/amu use coefficients A-2 to A-5.
For energies above 1000 KeV/amu use coefficients A-6 to A-12.

し

The main aim of this study is to increase a alpha yields from (p,o)
reactions by increasing the energy of proton beams which can interact with
different targets. The stopping power and alpha yields of the (p,o) reactions for
eight target elements maintained above have been obtained. The results have
been shown in figure (7) respectively for each target element.

In all figures, the alpha yields of most of the (p,o) reactions seem to
depend strongly on the structure of the individual nucleus, the incident proton
energy, and stopping power of the target
element.

Gcnerally,the behavior ofthe stopping powcr decrcases with incrcasing

the alpha yields which agrees with Ref[2,19,20].It iS Clear from the calculated

results shown in these flgures that fbr the calculated alpha yield values for O―

100%abundance target element χル28'χル3"″
'40'∬

ル42'and″
'43f°

11°W
the trend in the asymmetry parametcr of alpha excess N― Z)/A so that by

increasing this parameter the FnaXllnurn alpha yields will be increasc as shown

in table(3).ThiS incrernent may be attributed to the fact that by increasing the

number of neutrons the outer shells are populated by an excess alpha which

increases the occurence probability of(p,α )reactions.

し

able -2: Coelllcients lbr stoppins of nroton used n the Zeisler formu a12.23

Target

Element
A-1 A…2 A‐3 A-4 A-5 A―

`
A-7 A-8 A-9 A-10 A… 11 A‐ 12

H 1.262 1.44 242.6 1.20E+04 0。 1159 0.0005099 54360.000 -5.052 2.049 -0.3044 0.01966 -0.0004659

Fe 3.519 3.963 6065 1243 0.007782 0.01326 3650 ‐9.809 3.763 -0.5164 0.0305 ‐0.00066
Se 5.874 6.656 7395 117.5 0.007684 0.01734 3006 -13.11 4.965 0̈.`735 0.03935 0̈.0008425
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Table -3: The maximum alpha yield and the asymmetry parameter for the
0-100% abundance elements.

Target elements
Maximum neutron

yield
(atom*1.0E-9)

(N―Z)/A

χル28 489。64 0.0370

χル31 516.76 0.0877

∬ル40 454.44 0.0810

∬ル42 780.56 0.1052

″ル43 203.97 0.1168

For odd― odd elcments the asyrninetry parametcrs are zero; i.e. the

elements are symmetric(Z=A/2,N=A/2).The binding cnergy,the Q― values,

and the alpha yields differ by much larger amounts among the medium

elements than within any group.

Hence,for even― Z and even― A target elements lル28'∬ル31,1■ 40'」
'42'

and∬ル43° f(p,α)reaCtiOns the ma対 mum alpha yield were found to be a

function of the target atomic number(Z)and the asymmetry parameter(N―

Z)/A,where the ma対 mum alpha yield dccrease with increasing(Z)and

decreasing asyrninetry parameter.

^
The most important results of the alpha yields studies can be summarized as

follows:

a- 1¬he described calculations of alpha yields, with the use of different

targets, should be perfollllCd in Order to detelllline the alpha scaling

shielding。

b‐ The use of different medium target element showed a change in
dynamics of the incident proton energy, but the alpha yields was

changed rapidly for the following proton energy range:

● Incident proton energy 4-31.6 MeV in∬ ル28'χル3p∬■40'∬・ 42'and

∬ル43

The alpha yield described above these energy ranges was changed

slightly fbr the inaintained target elements。

Becausc the widths of nuclear states are either sman compared with their

separation or overlappedo We therefore,conclude that it is reasonable to speak       ^
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of discrete quasibound stationary states because their separation is far greater
than their width, and we also conclude that such nuclear states do not
contribute to the density of final states because there is only one nuclear state
that can be reached in a given decay process.
The alpha production by proton incident reactions, (p,cr) reactions, with
medium nuclei have large cross sections for alpha production and they could
have influence on safety design and operation of these facilities. Hence,
accelerators using protons are used in such fields as physics, biology, proton
therapy and medicines.

し

Fig. -1: The adopted cross section of the
5{Fe(p,o)51 Mn reaction (present work)
compared with EXFOR Library.
Data l:Ref. No.[5]; Data 2: (PW).

鷺d」蹴電旗lirピ:意lTttre
compared with EXFOR Library.
Data l:Ref No.[9];Data 2:(PW).

Fig.-2: The adopted cross section of the
s'Fe1p,u;ilMn reaction(present work)
compared with EXFOR Library.
Data l:Ref. No.[5]; Data 2: Ref. No.[9];Data
3: Ref. Data4: (PW).

Fig.-4: The adopted cross section of the
76se1p,u; 73As reaction (present work)
compared with EXFOR Library.
Data l:Ref. No.[S]; Data 2: (PW).
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Fig. -5: The adopted cross section of the 'Asreaction (present work)
compared with EXFOR Librarγ .

Data l:Rel No.[5];Data 2:(PW).

^

^

Fig.-6:Left side; the comparison between the calculated stopping power in the present

work (pw) and SRIM (2003) of proton in the Ni. Right side; the alpha yield as

calculated in the present work compared with experimental results based on the

adopted cross section of the Fe(p,a)Mn reaction'
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Fig.-7:Left side; the comparison between the calculated stopping power in the

present work (pw) and SRIM (2003) of proton in the Ni. Right side; the alpha yield
as calculated in the present work compared with experimental results based on the

adopted cross section of the Se(p,u)As reaction.
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ABSTRACT
The effects of reinforcement of Carbon Nano Tubes ( CNTs ) on

thermal properties of epoxy resin based composites was studied. Epoxy
resin was reinforced with CNTs type multi-walls (MWCNTs ) to prepare
nanocomposites with different volume fractions. Hand lay - up technique
was used to prepare the nanocomposites.

Thermal tests included thermal conductivity measurement by using
Lees disc and erosion rate test by using oxy-acetylene flame technique.
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Thermal conductivity is calculated theoretically via simulation operation by
using Nielsen model. Simulation programs of heat transfer in three
dirnensions for erosion test of epoxy nanocomposites specimens were
carried out using finite difference method.

Thermal conductivity results show that the values increase
progressively by increasing of volume fraction of (MWCNTs ). Erosion
rate behaves inversely, where it drops at high volume fractions of
(MWCNTs ) because of there help to transfer heat flow more than epoxy
was alone. Ablation test results of experimental work and theoretical
simulation were compared to understand the nature of adhesion mechanism
between components of nanocomposite material. This comparison included
the variation of the above measured and calculated properties in different
volume fractions of the (MWCNTs ).

INTRODUCTION
Nanocomposites can be defined as a composite material in which at

least one of the phases (mostly the filler) shows dimensions in the
nanometer range. As the fillers size reach the nanometer level, the
interactions at the interfaces become considerable large with respect to the
size of the inclusion and thus the final properties show significant change

[]. A nano composite, like a traditional composite has two parts, filler and
the matrix. A traditional composite typically uses a fiber such as carbon
fiber or fiber glass as the filler, in a nano composite the filler is a nano
material. Nano material ranges in size from 1-100 nnrl2-3).

The classes of nanocomposites that will be used in this work are the
carbon nano tubes nanocomposites with a thermosets polymer (epoxy) as a
matrix. Iijima.S first observed carbon nanotubes while studying another
class of macromolecules called fullerenes in 1991. Carbon nanotubes are
made up of graphene molecules [4]. Nano tubes composed of a single layer
of graphene are called single-wall carbon nanotubes (SWNTs), where as

those that have concentric multiple layers of graphene are called multi-wall
carbon nano tubes (MWNTs). Typically SWNTs have diameters of order I
nm, and lengths of order 100 nm to several p-. MWNTs have much larger
diameters of tens to hundreds of nanometers. Intermediate to these are the
so-called few-walled carbon nanotubes (FWNT) that have only a few layers,
such as double-wall carbon nanotubes (DWNT) t5l.

‐
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Fig. -l: Schematic of: (a) SWCNT, (b) DWCNT, and (c) MWCNT [1,51

The high thermal conductivity of single wall carbon nanotubes

(SWN'f's) makes them ideal for thermal management applications. To

illustrate, in magnetic field aligned films of SWNT's, a value of 250 W/m-
K has been measured at room temperaturef6].For single tubes, theoretical

calculations of the thermal conductivity give even higher values of about

10,000 Wm-K[7]. The polymer matrix is epoxy resin, a term which is often

applied to both the prepolymers and to the cured resins, is a type of polymer

which contain reactive epoxy groups, in its prepolymer[8]. Epoxy is a

thermosets polymer that forms a strong gridley cross linked network of
polymer chains. Epoxy has been widely used in commercial applications

with fiber glass, graphite, and aromatic fibers. Applications include: aircraft
components, pressure vessels, rocket motor cases, and car bodies t9].
Advantages of the use of epoxy resin include: excellent adhesion, excellent

mechanical properties (strength and stiffness), excellent chemical resistance,

excellent weather resistance, low shrinkage and good corrosion protection

[9, 10 and ll].In recent years be done measure the thermal conductivity by

using different methods for two type of carbon nano tubes by H. Zhong and

Jennifer R. Lukes[l2], M. Fujii et al[l3], Moisala and A.[14], Jonathan

O'Reilly[15]and Ana L. et al [16], the researchers found through that these

properties changed with measurement method.
Applications of polymer nanocomposites depend on: matrix,

nanofillers, etc. , automobile (gasoline tanks, bumpers, interior and exterior
panels, etc.), Construction (shaped extrusions, panels), Electronics and

electrical (printed circuits, electric components), Food packaging
(containers, films), Cosmetics (controlled release of "active ingredients"),
Dentistry (filling materials), Environment (biodegradable materials), Gas

barrier (tennis balls, food and beverage packaging), flame retardant,

military, aerospace and commercial applications [17].
The aim of this work is to determine the effect of volume fraction of

carbon nanotubes (equivalent to volume percentage 0.lo/o,0.zoh, 0.3Yo and

0.4%) on the thermal conductivity, the ablation time and rate of epoxy-
matrix nanocomposites. Calculate the thermal conductivity of composites by
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using Nielsen models. Simulate the ablation test of these composites by
using finite difference method to predict ablation time as well as ablation
rate. Comparing the results of experimental work and theoretical simulation
to assist the results of both of these methods to produce good thermal
insulators.

THEORETICAL APPROACH
Thermal conduction is the phenomenon by which heat is transported

from high-to-low temperature regions of a substance. The property that

characterizes the ability of a material to transfer heat is the thermal

conductivity. It is best defined in terms of the expression [8]:
8=-)+_ dx 

.........(1)

Where Q denotes the heat flux, or heat flow, per unit time per unit
area (area being taken as that perpendicular to the flow direction), 2 is the
thermal conductivity coefficient, and dT/dx is the temperature gradient
through the conductive medium. Equation (1) is valid only for steady - state

heat flow, that is, for situations in which the heat fluxes do not change with
time. In addition, the minus sign in the expression indicates that the
direction of heat flow is from hot to cold, or down the temperature gradient.

Heat is transported in material by both lattice vibration waves
(phonons) and free electrons. A thermal conductivity is associated with each
of these mechanisms, and the total conductivity is the sum of the two
contributions.

Non- metallic materials transfer heat by lattice vibrations so that there
is no net motion of the media as the energy propagates through [19].To
measure the thermal conductivity methods are used depending on the nature
of the substance under investigation. The poor conductor measurement by
Lee's disc method.

Lee's disc has determined the conductivity of small thin disc of
material by a method, which is applicable over a wide range of temperatures

[20]. The affangement is shown in Fig. 2. The substance S was contained
between two copper discs B and A, and the heater between B and a third
copper disc C. The temperatures of all the copper discs were measured by
thermometer.

When the discs had been assembled they were varnished to give them
the same emissivity, and the whole apparatus was suspended in an enclosure
of constant temperature.

It can be obtained Q in terms of IV, since the total heat supplied must
be equal to that given up by the various surfaces:

!

279

t

v



Al-Mustansirivah J. Sci Yol.22, No. 4, 201I

Copper, C

Heating coil, H

Copper, B

Substance, S

Copper, A

Fig.-2: Schematic arrangement diagram of Lee's disc method [20].

The thermal conductivity however depends on the shape, orientation
and distribution of particles or fibers in the matrix and falls between an

upper bound is given by:
)', = l,,Vn, + )".0V^ """""""""'(4)

and a lower bound is given by

2,= 1,lo
.......(s)

V,)"0 +V/",

The upper bound represents additives that are totally aligned in the

direction of the measured thermal conductivity and have the length of the
specimen while the lower bound represents additives that are totally aligned
in the opposite direction of the measured thermal conductivity and have the
length of the specimen. Different models were suggested to predict the exact
thermal conductivity of a composite l2l], same of these models is Nielsen
Model which was used in this study [22]:

.l = 
(1+ ABol

l', $- avd) """"""""""(6)

Where:

B = 
trr( lA, -:.)
(b lA. + Al

v:t*kl- gm)lQm'?)fu

0 : Volume fraction of additives, d*' maximum volume fraction, l:
geometry of additives.
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Ablation phenomena is defined as; the degradation, decomposition,

and erosion of a material caused by high temperature, pressure, time,

percent oxidizing species, and velocity of gas flow.
Also, ablative plastic, is defined as; a material that absorb heat (with a

low material loss and char rate) through a decomposition process (pyrolysis)

that takes place at or near the surface exposed to the heat 123).
In the ablation process the high heat fluxes are dissipated by the

material through a series of endothermic processes that finally lead to the

loss and the consumption of the material itself. The working process of an

ablative heat shield can be briefly summarized as follows: the ablative

material keeps the surface temperature within a certain range, and as a
consequence an increase of the heat flux will not cause a consistent

temperature raise, but will cause an increase of the surface " recession rate".
Therefore, important parameters in the choice of a suitable ablator are the

ablation temperature (the temperature at which the material degradation

begins) and the density Q\. The most significant properties of an ablative

material are specific heat, thermal conductivity, and density. In particular,

the density is characterized by a lower limit dictated by the necessity of a
low recession rate, and an upper limit dictated by the light weight

requirements of all the aerospace parts. Furthermore, the degradation of an

ablative material has to be an endothermic reaction, yielding a fair amount

of gases. Such different properties are barely attained by a single material.

Ablative materials have matrix and fillers, each of them contributing to
different properties. In general, the degradation reaction affects mainly the

matrix. In fact, most of the matrices of ablative materials are made out of
polymers, taking advantage of the highly endothermic nature of polymer

degradation in non-oxidative atmospheres, and of their many good

properties such as low density, low thermal conductivity, high specific heat,

in addition to excellent mechanical properties. In summary, the polymeric

constituent in an ablator basically has to accomplish two functions, first it
degrades thereby absorbing energy, and second it serves as a binder for the

other components. The most commonly used resins are phenol

formaldehyde, epoxies, silicones, and polytetrafluoroethylene ablati on 124]-

The ablation rate for ablative materials was calculated by dividing the

original thickness of the specimen by the time to burn through as follows

125l:

,q, =!..... ................(7)
bt

Where: A, : ablation rate, d, : Thickness of Specimen, and b, : burn

through time, while the insulation index was calculated by using the

equation below:

t,. =L*... ......(8),d,
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Ablative test was measured by three type's technique: (i) Static
Rocket test motor experiment, (ii) Laser ablation test and, (iii) flame test
[25], which was used in this work.

SIMULATIO APPROACH
Partial differential equations are encountered in many branches of

physics and engineering in which more than one dimension exist in the
differential equations. Heat transfer equation is example of partial
differential equations. The equation is transformed to ordinary differential
equations when it becomes one dimensional only. Numerical solution of
partial differential equation is an important class of solution since many of
the above equations cannot be solved analytically. Scientists prefer finite
difference method (FDM) since basic scientific experiments do not contain
difficult geometries [26]. Finite difference method relays on using
difference approximations to be substituted in the partial differential
equations. Heat transfer equation in Cartesian coordinate is given byl}7l:

ar )" azT a2T dT
_ =:1 ^ _ +^,+-) +Q............ ...............(9)ot F ox- oy- oz-

Where ?" is the temperature, / is the time, x, y, Z are the rectangular
coordinates,.,t is the thermal conductivity coefficient, p is the density, c is
the specific heat, and Q is the latent heat of phase transformation. The finite
difference equation of heat transfer using explicit method [28] is:

T(x,),,z,ttLt)=T(x,!,2,r)+)'N ,T(x+Lx'y'z't)+T(x-L-r'y'z't)-27(x'y'z't)'Far2

, T(x,y + Ly,z,t)+T(x,y - Ly,z,t)-27(x,y.z.t)

"y-
T(x,y,z + Lz,t)+T(x,y,z - M,t)-27(x,y,z,t),

Lr'
Heat can be also transferred by convection or radiation that occurs

generally at the boundary of the simulated piece. These methods can be used
to fix the boundary problem and can be described by the following
equations [29]:

Q = hA(T*, -T*).......... ...............(11)

For convection heat transfer and:

Q = F,F,,oAQ,' -r)... .................(12)

For radiation heat transfer where: h is the convection heat transfer
coefficient, Q is the amount of energy transferred per unit time, I is the
surface area,7, is the surface temperature, T. is the temperature of the fluid
F, is the emissivity function, F6 is the geometric function, o is the Stefan-
Boltzmann constant,fi is the temperature of the radiating body andT2 is the
temperature of the inadiating body.
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In this study a simulation of the ablation of three-dimensional square
insulators according to ASTM 8285 - 80 standards is performed. The
thermal properties of the insulator are known. This insulator is subjected to
an oxy-acetylene flame of 2773 - 3273 K. The simulation also supposes a
certain temperature at which the insulator is removed by gravity or the
mechanical effect of the flame [30].

MATERIALS AND METHODS
The experimental work is divided into three parts. The first part

includes specimen preparation for five groups (pure epoxy, 0.1 vol. yo,0.2
yol. o ,0.3 vol. oh, and 0.4 vol. %). The second part includes two empirical
tests: the first set of tests includes the thermal conductivity coefficient
measurement using Lee's disc method; the second set of tests includes
ablative test using flame technique. The third part includes a computer
simulation for ablative test using finite difference method.

The polymer (Epoxy Resin), designated (EPO- 105) in the form of
liquid used in this work. The required (EPO- 105) of 300 gm was mixed
with 150 gm Hardener. Hardener was mixed thoroughly until a homogenous
state of the mixture was obtained. Added were used as reinforcing materials
for epoxy resin composites, these added are carbon nanotubes type.

Preparation of epoxy resin composites specimens included mixtures
preparation by hand mixing method. Mixtures preparation includes the
preparation of epoxy specimens; carbon nano tubes composites specimens
by using hand lay-up method, Specimens preparation according to standard
methods for thermal conductivity test, Lee Disc B.S-Griffin-George LTD
and Ablative test, ASTM E- 285-80[30, 31].

Thermal conductivity coefficient of specimens was measured by
using Lee's disc method principle l20l.Thermal conductivity was then
calculated according to equation (3). The average of three measurements
was taken for each specimen to minimize the possible effors. Thermal
conductivity was calculated theoretically in three directions using Nielsen
Model [21].

The ablative test was carried out by using flame test method. This test
was done according to ASTM - E, - 285 - 80 [30] .By this test, ablation rate
(1,) was determined. The ablation rate for each specimen was calculated
using the equation (7). The average of the three measurements was taken for
each specimen to reduce eror.

Simulation programs of heat transfer in three dimensions of ablative
test for five groups of epoxy nano composites were carried out using finite
difference method. The program was written in FORTRAN90 language
using a computer type Pentum4. The program was starting to solve heat
conduction equation in three dimensions (10) and equations (11) and (12)
for the boundaries.
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RESULTS AND DISCUSSION
Thermal properties results were shown in Figures 3,4,5 and 6.

Influence of CNTs vol. % (empirical and simulation) on thermal
conductivity of epoxy matrix was shown in Figure 3. Reinforcement by
CNTs leads to increase thermal conductivity values with the increasing vol.
%. This increment was depending on direction of CNTs with respect to heat

flux and its type, which was MWCNTs. Generally, direction of CNTs
(parallel, perpendicular, and random ) and interface between the matrix and

CNTs was clearly observed on these values of thermal conductivity.
Influence of interface between the matrix and the reinforcement materials

was clearly observed on thermal conductivity. Figure (3) shows the

influence of (MWCNTs) vol. % and the direction of (MWCNTs) by

simulation; theoretical parallel direction (Theo. PAR dir.), theoretical
perpendicular direction (Theo. PER dir.), and theoretical random direction
(Theo. RAN dir.), on the thermal conductivity of epoxy matrix and its
comparison experimental random direction results. From the Figures it can

be seen, that the values of experimental results (EXP. RAN. dir.) were

located between parallel direction and random direction of (MWCNTs) with
respect to heat flow direction. That can be explained as; most of
(MWCNTs) were aligned in parallel direction of heat flow supplied which is

led to high value of thermal conductivity. Interfaces in nanotube/ polymer
composites as well as concentration of defects in the multi-walled carbon

nanotubes are known to affect the thermal conductivity. The influence of the

nanoscale structure of the tube, the structure of the nanocomposite, and

properties of the nanotube/matrix interface will affect the bulk thermal

conductivity.
Figure 4 shows a comparison of influence of CNTs volume fraction

on the erosion rate of epoxy matrix of simulation operation (SIMU.) with
that of the experimental (EXP.) results of oxy-acetylene torch. It can be seen

from the Figure that the erosion rate of experimental values is lower than

simulation values. Figure 4 can be explained by assistant of Figures 5 and 6

which is shown the temperature distribution after (13.40 and23.37) seconds

when CNTs of 0.1 .o/o and 0.4 % volume fraction is punctured by simulation
operation of oxy-acetylene torch respectively. In there Fig.s, it can be seen

three temperature distribution regions (0 - 1000, 1000 - 2000, and 2000 -
3000) oC. Figr.es of simulation (5 and 6) can be explained by using ablation
mechanism; The good ablative characteristics of the resins under study may
also be due to the fact that reinforcing MWCNTs may act as a heat

dissipater or provide a much better network for transferring heat in a

random manner. This may divert the heat path away from the targeted
direction much more than the uncomposited resin would do. Hence the
MWCNTs network will actually act as an additional heat barrier. At the

same time it will act as a mechanical stabilizer to the charred layers, which
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protect this porous layer. Thus, will hinder the erosion process and in turn
enhance the insulation process by maintaining the thickness of these layers.
Moreover, in the ablation process the high heat fluxes are dissipated by the
material through a series of endothermic processes that finally lead to the
loss and the consumption of the material itself. The working process of an
ablative heat shield can be briefly summarized as follows: the ablative
material keeps the surface temperature within a certain range, and as a
consequence an increase of the heat flux will not cause a consistent
temperature raise, but will cause an increase of the surface " recession rate".
During ablation, some pyrolytic deposition of carbon from the CH+ or other
gases in the outer portions of the char can contribute to the strength and
resistance to mechanical removal from the flow field. The char is a thermal
insulation; the interior is cooled by volatile material percolatating through it
from the decomposing polymer. During percolation, the volatile materials
are heated to very high temperatures with decomposition to low molecular
weight species, which are injected into the boundary layer of gases. This
mass injection creates a blocking action, which reduces the heat transfer to
the material. Thus, a char-forming resin acts as a self-regulating ablation
radiator, providing thermal protection through transpiration cooling and
insulation. Ablation of the char occurs by sublimation of carbon and
oxidation in the boundary layer with concomitant vaporization. In epoxy
resins, pyrolysis reaction is found to occur in three general processes: (l)
low temperature out gassing of free epoxy present in the resin material, (2)
formation of water from post-cure reaction at 423 K - 673 K, and (3)
thermal fragmentation of the polymer structure above 803K, to yield lower
molecular weight species, which evolve, with hydrogen gas, as the primary
product (in the absence of oxygen) at 973 K, and above. Epoxy compounds
provide high char yield, low oxygen to minimize CO and COz formation,
and many carbon - hydrogen bonds, which provide the evolution of H2 and
CH+ for transpiration cooling. The epoxy resin has good forming
characteristics; good adherence to the CNTs, and strength in the composite,
and it form a char that adheres well to the CNTs reinforcements.

We can conclude
1. Reinforcing of epoxy resin with CNTs has Improved the ablation and

thermal properties of nanocomposites in different volume percent,
depending on distribution of CNTs.

2. The thermal conductivity increased linearly with nanotube concentration
to a maximum increase of 40oh at 0.4 vol.%o carbon nanotubes.

3. Results of ablation have been shown in CNTs had better than results of
macroscopic carbon fibers.
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4. From simulation results it can be

CNTs direction with respect to
values.

5. Simulation results of ablation show that the best values of erosion are for
0.4 vol. 0Z groups with respect to CNTs nanocomposites, which agree

with experimental results.
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seen that there was high influence of
thermal flux, on thermal conductivity
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ABSTRACT
The data were statistically analyze to the International Atomic Energy

Agency(IAEA) like EXFOR and ENDF Libraries, to be assess the statistical
data of the experimental cross section for isotope cadmium Cd-106 of a
thick target element, to appoint cross sections of nuclear reactions.That have
energy range starting from threshold energy for induced neutrons in the
isotope cadmium Cd-l06.The relation shape between cross section and
energy has been represented depending on least squares polynomial
orthogonal taking into consideration the amount of cross section
uncertainties.Weight average was calculated relay on uncertainties by using
three method (the weight mean error,the absolute error,and the sum error) an
estimate of the adopted values the weighted average cross sections and their
respective uncertainties are also given.

INTRODUCTION
Cross sections of induced neutron reactions are necessary in

applications, e.g. activation detectors (also known as radio chemical
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detectors) used to prob energy components of a neutron fluence . A great

deal of effort has been devoted to the development of techniques to measure

cross sections neutron spectra and fluences in diverse areas of research [1-
l0].In all the established methods used to measure the neutron spectra

based on the threshold reaction
(n,2n),(n,abs),(n.el),(n,g),(n,n+p),(n,p),(n,a),(n,d),(n,he3),(n,inl),(n,n*a),(n,t)
and(n,tot) reactions for Cd-106 is the application of threshold detectors.

Table (1) describe the Q-values and threshold energies for these reactions.

In all of these applications the energy dependent reaction cross sections and

the spectrum weighted integral cross sections , are of basic importance.

The goal of this work is to evaluate statisticaly the existing

experimental neutron cross sections data available in Atomic Energy

Agency (IAEA) Like EXFOR and ENDF Libraries for Cd- 106 in the energy

.u.rg. starting from threshold energy.Considering in this review most known

existing data in the international Atomic Energy Agency (IAEA).The

compilation and recommendation of the considered cross sections have been

madi in two groups.The first group, is to justif,, the availability of cross

section data which have been considered and reviewed in the EXFOR

library by different authers[1]-17], the second group is the cross section

data which have been evaluated in the ENDF/B-VII library.

The use of computerized statistical fitting procedure of the final

results is made in simple principal features of this study .The treatment of
the experimental data used as input for the analysis , and the method used to

analyie the data and their related uncertainties of this work have been

placld on the statistical fitting of the experimental data by mean of a

weighted Least-squares orthogonal polynomial fitting yielding fitted

excitation curves for adopted cross section values together with an estimate

of their point-wise. This method treat the uncertainties attached to the data ,

whetheitheir origin is systematic or random , in a purely statistical way.The

data , and specifically the uncertainties assigned to the data, are not always

specified by the authors as being either systematic or statistical , at best one

s-ingle error is usually given . Thus, the results given in this work ,viewed

thelonsiderations of the uncertainties attached to the recommended adopted

values.

MATERIALS AND METHODS
All collected data sets from EXFOR library were classified according

to measurement fype , into the following catigores:

a) The original cross section measerrnent values have been used in this

work. These unmodified data were used for the inout in the program.

b) The error on the cross section data plays an essential part in assigning

the statistical weight to each data input point by the fiUing program.
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C)The numerical data ofthese experiments were not available in tabular

forln,and because of the widely differing modes of eror analysis,it

has not been possible to separate systematic from statistical erors。

Thus,the overall erors assigned by the experilnenters have been used

as inputin the program。

d)The effect of eror which stemmed from the uncertainties of the

standards used in the initial norlnalization could not be taken into

account in all cases because the errors originally have been given to

the rneasured data。

e)The Sets Of experimental cross sections data collected for different

authors with different energy intervals. These data are rearranged

according to the energy inten″ a10.01卜任eV.

O The OrthOgonal polynomial itting for the energy interva1 0.01Ⅳ IeV to

the COFeSpOnding crOss sectiOns with their errors is progralnlned

using rnatlab 7.0

g)The interpolation have been calculated to obtain the adopted cross

section data were weighted according to least squares of the absolute

eror,the weight mean error,and the sum error as shown in table(2)

and(3)おr EXFOR and ENDF library respect市ely.

Description of the considered data

(1)Data from EXFOR Library

A brief description of each individually considered data set is given

below for Cd‐ 106 for each reaction forthe EXFOR Library:

(a)噌α58(″
'2″

)Ⅷ 057 reaCtion

The sets Ofmeasured data for the cross sections of ttcグ
58(4'24)1∬ Cグ 57

reaction repOrted by Filatenkov A.A.and Chuvaev(2001)[1la],Filatenkov

A.A.et al。 (1999)[12],Kollno C.et al.(1993)[13a]havC been p10tted,
interpolated and recalculated in steps of O.01 MeV oStarting frOnl rniniFnum

induced neutron energy shown in table (2)the measured data and the

calculated adOpted cross sections result are shown in flgure(1)。

(b)増 058(4'αわS)reaCttOn

The crOss sections data published by Razbuda et al。 (1977)[14]for
this reaction have been plotted,interpolated and recalculated in steps of O.01

MeV starting from minimum induced neutron energy shown in table(2).Of
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the incident ucutron energy in order to obtain the adopted cross sections of

this reaction. The results of adopted cross sections and the experiinental

results fbr the authers rnentioned above are shown in flgure(1)。

(C)1∬ (ソ 58(″
'θ
′)l∬Cグ58 reaCtion

The measured data for the cross sections of l∬ cグ 58(′
'θ
′)噌Cグ 58

reaction,for this reactions on l∬ cグ58 by neutron bombardment repo■ ed by

Popov A.B.and Samosvat GoS.(1985)[15]have been plotted,interpolated,

and recalculated in steps of O。 01 4ヽeV starting from miniinum induced

neutron energy shown in table(2).TheSe results with the calculated adopted

cross sections are plotted as a function of neutron energy as shown in flgure

(1)。

(d)1∬ C758(η
'/)1∬

Cグ59 reaCtion

The  measured  data  for  the  cross  sections  of  the
l∬

Cグ (″ ,/)l∬ Cグ59'reaction for the/― Gamma emission reactions on l∬ Cグ 58 by

neutron bombardment reported by NIusgrove Lode A.R。 (1978)[16]have

been plotted , interpolated, and recalculated in ine steps of O.01 MeV

starting from minimum induced neutron energy shown in table(2).In order

tO calculated adopted cross sections are plotted as a function of neutron

energy as shown in flgure(1)。

(e)1∬ Cグ 58(′
'η

+ρ )1ガИg58 reaCtion

The measured data for the cross sections of l∬ Cグ 58(η '′
+′ )1∬Иg58'

reaction   are   reported   by   Filatenkov   A.A.   and   Chuvaev

S.V。 (2001)[1lb],Korlno C.et al.(1993)[13b],Filatenkov A.A.and Chuvaev
S.V。 (2001)[1lC]・ These data have been plotted interpolated and recalculated

in steps of O.01MeV starting from minimum induced neutron energy shown

in table(2).The measured data and the calculated adopted cross sections

results are dra、 vn as a function ofincident neutron energy as shown in flgure

(1)。

(01∬ Cグ 58(′ '′
)1∬Иg58 reaCtion

The measured data for the cross sections of l∬ Cグ 58(″ '′
)1∬ Cグ 58

reaction are reported by Bollllarln卜4.et al.(1968)[17]only.These data have

been plotted interpolated and recalculated in steps of O.01 MeV starting

from minimum induced neutron energy shown in table(2).The measured
data and the calculated adopted cross sections results are drawn as a

function ofincident neutron energy as shown in flgure(1).
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Table -1: Q-Value and threshold energy of Cd-106 target element for
reaction

Table-2: Fitting Parameters according to the weighted Least- Squares
Poinomial based on the EXFOR Lib

Target Rё五10tibn Q-Value(MeV)
ThiёShOldlEttё:

(MIeV)

|∬Ca::

Ⅷ058(′
'2′

)雪α57
-10。 8737 10。 9773

噌058(′
'α

bS)

猶α58(η
'θ
′)顎 058 0.0 0.0

噌058(η'/)W059 7.92366 0。0

噌Cグ58(′
'′
十′)ΨИg58 -7.3535 7.4235

雅Cグ 58(′ 'ρ
)yИg59 0.5872 0.0

1∬
Cグ 58(″

'α
)TPグ57

5。 99301 0。0
1∬

C′ 58(′ 'グ
)ツИg58 -5.1289 5。 1778

l∬
Cグ 58(η

'あ
θ3)lχ Pグ

58
-15。 7560 17.3436

噌α58(η '加
′)

噌α58(ち ″+α)野〃56
-1.63234 1.64789

犠α58(ち′)物g" -8.89959 8.98438

顎α58(″
'′

°′)

rarv.

Rёaction

鳥 (Ⅲ il131

ルを/1

EI(nlⅢ

2磁診/ k Remark

噌α:よくれ2´)質α
"

12.302 17702 く
υ

く
υ

９

　

　

６

　

　

８

３

　

　

３

　

　

３

Data were weight according to the
Least-Squares of the weight mean erro.
Data were weight according to the
Least-Squares of the absolute erro.
Data were weight according to the
Least-Squares ofthe sum erro.

猶ω :ζ(力 ,αbζ )
8E‐ 8 lE-7 2

Data were weight according to the
Least-Squares of the weight mean eruo.
Data were weight according to the
Least-Squares of the absolute erro.
Data were weight according to the
Least-Squares ofthe sum erro.

輩9,I(41′)雪″ぉ0.001 0.251 2500

８

　
　
　
５

１

　
　
　
２

Data were weight according to the
Least-Squares of the weight mean erro.
Data were weight according to the
Least-Squares of the absolute erro.
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う
０

つ
４ Data were weight according to the

Least-Squares ofthe sum erro.

噌″i(′ノ)畷α59
0.003 0.174 1714

０

　
　
　
１

　
　
　
１

６

　

　

つ
４
　

　

２

Data rvere rveight according to the
Least-Squares of the weight mean erro.
Data rvere weight according to the
Least-Squares of the absolute erro.
Data rvere rveight according to the
Least-Squares ofthe sum erro.

力十勁撃シ堪
13.562 14.862 14

う
０
　
　

　

∩
）
　

　

ｎ
ｖ

Data were rveight according to the
Least-Squares of the weight mean erro.
Data rvere rveight according to the
Least-Squares of the absolute erro.
Data rvere weight according to the
Least-Squares ofthe sum erro.

l∬
Cグ ;:.(4,ρ )|∬Иg59 12.782 19.282 66

１

　

　

０

　

　

０

つ
４
　

　

１

　

　

１

Data rvere weight according to the
Least-Squares of the weight mean erro.
Data rvere rveight according to the
Least-Squares of the absolute erro.
Data rvere rveight according to the
Least-Squares ofthe sum erro.

n-Total number of input data point k-Degree of fitting
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Data2:[13alKonno C.et al.{1993).

Datal:[14〕 R3Zbudel et al.(1977). Data2:Present Work (PW).

Data l:[15]PopoV A.B.and Samosvat G.S.(1985). Data2:Present work(PW).

Figure… 1:The adopted cross sections of(n,2n),(n,abs),(n,el),(n,g),(n,np)and

(n,p)reactions for Cd-106 as calculated by the present work according to
the weighted Least¨ Squares polynonlial on the EXFOR Library.

墨 ¬

´
む

し

"

Data l:[1lalFilatenkov A.A.and Chuvaev S.V。 (2001).Data2:[121Filatenkov A.A・ et al.(1999).

Data4: Present Work (PW).
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Datal:[1lblFilatenkov A.A.and Chuvaev S.V.(2001).

Data3:[1lc]Filatenkov A.A.and Chuvaev S.V.(2001).

Data2:[13blKonno C.et a:.(1993).

Data4:Present Work(PW).
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Datal:[17]Bormann M.et al.(1968).         Data2:Present Work(PW)・

Figure-1:To be continued(2/2).    .

(2)Data from ENDF/B― VH Library
A brief description of each individuany considered data set is given

below for Cd-106 for each reaction forthe ENDF/B― V ll Library:

(a)1∬Cグ 58(η 'α
):∬ Pグ57 reaCtion

The evaluated cross sections data of l∬ Cグ 58(″ 'α
)TPグ57 reaCtion are

measured and declared by ENDF/B― VII Libraries,starting from the

Data 1:[16] Musgrove A. R.L.DE( 1978).
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minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as hnction ofincident neutron energy lor this reaction as

shown in flgure(2)。

(b)噌058(η
'24)雪

α57 reaC● om

The evaluated cross sections data of l∬ cグ 58(′ '24)暉
Cグ57 reaCtion are

measured and declared by ENDF/B― VⅡ  Libraries,starting from the
minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as hnction Ofincident neutron energy for this reaction as

shown in igure(2).

(C)噌 058(′
'θ
′)増058 reaCaon

The evaluated cross sections data of ttcグ
58(4'θ′)1∬ Cグ58 reaCtion are

measured and declared by ENDF/B― VΠ  Libraries,starting from the
minimum induced neutron energy which is tablated in table(3)。 TheSe data
have been plotted as hnction ofincident neutron energy lor this reaction as

shown in igure(2)。

(d)雌 C′53(″ 'グ
)ツИg58 reaCtion

勁 e evaluated cross sections data of ttG′
58(η '′

)ツメ4g58 reaCtion are

measured and declared by ENDF/B― VⅡ Libraries Libra五 es,starting from the

minimum induced neutЮn energy which is tablated in table(3).TheSe data

have been plotted as hnction ofincident neutron energy lor this reaction as

shown in igure(2).

(e)1∬ Cグ 58(η
'あ
θ3)WPグ58 reaCtion

The evaluated cross sections data of l∬ cグ58(4'乃θ3)∫ZJ5 reaCtion are

measured and declared by ENDF/B― VII Libraries Libraries,starting frOm the

minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as hnction ofincident neutron energy lor this reaction as

shown in flgure(2)。

(01∬Cグ58(′ 'g)lχ
Cグ59 reaCtiom

The evaluated cross sections data of l∬ cグ 58(刀 'g)1∬
Cグ59 reaCtion are

measured and declared by E卜 TDF/B―VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3)。 TheSe data
have been plotted as inctiOn ofincident neutron energy for this reaction as

showll in flgure(2).

(g)1∬ Cグ58(4'′ 十α)Ψ′グ57 reaCtion

じ

"
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The evaluated cross sections data of l∬ Cグ 58(′ '″
+α )TPグ 57 reaCtion are

measured and declared by ENDF/B― VⅡ Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3)。 TheSe data

have been plotted as inction of incident neutron energy for this reaction as

shown in igure(2)。

(h)噌α58(″ル′)reac● on

The evaluated cross sections data of l∬ Cグ 58(′ 'レ
′)reactiOn are

measured and declared by ENDF/B― VⅡ Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as inction of incident neutron energy for this reaction as

shown in flgure(2).

(り
1∬

(758(′
'′

)1∬Иg59 reaCtion

The evaluated cross sections data of l∬ Cグ 58(′ 'ρ
)1∬Иg59 reaCtion are

measured and declared by ENDF/B― VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as hnction of incident neutron energy lor this reaction as

shown in flgure(2).

(1)l∬ (758(4'′ +′ )1おИg58 reaCtion

The evaluated cross sections data of l∬ Cグ 58(′ 'η
+ρ )ΨИg58 reaCtion are

measured and declared by ENDF/B― VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as inction of incident neutron energy lor this reaction as

shown in flgure(2)。

(n)1∬ C758(′
'わ
′)reactiOn

The evaluated cross sections data of l∬ Cグ 58(′
'′

°′)reaCtiOn are

measured and declared by ENDF/B― VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as inction of incident neutron energy lor this reaction as

shown in flgure(2)。

(m)1∬ Cグ 58(4'′ )1∬Иg57 reaCtion

The evaluated cross sections data of l∬ Cグ 58(η
'′

)l∬Иg57 reaCtion are

measured and declared by ENDF/B― VII Libraries Libraries,starting from the

minimum induced neutron energy which is tablated in table(3).TheSe data

have been plotted as inction of incident neutron energy for this reaction as

shown in flgure(2).
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Figures-2: The adopted cross sections of the (n,a), (n,2n), (n,el), (n'd)' (n,he3)' (n'g)'
(n,n+!), (n,inl), (n,p), (n,n+p;, (n,tot) and (n,t) reactions for Cd-106 as calculated by
the present work according to the weighted least squares polynomial based on the
ENDF/B-VII Library.
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Figure-2:To be continued(2/2).
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Table -3:Fitting parameters according to the weighted Least -Squares
noIInial baced on the ENDF/B― V

Reaction E, (min)fulel' E,(max)MeV n K

1∬
Cグ 58(′ 'α

)1∬ Pグ
57

lE-11 19.6183 33 22

顎058(4'24)雪 057 10.9746 20 15
う
Ｄ

雌058(ろθ′)噌α58
lE… 11 20 336 18

1∬
Cグ 58(′ 'ノ

)1∬Иg58 5.08752 20 24 16

噌Cグ 58(″
'み
θ3)l∬ Pノ 58

4.63053 19 24 17

留α58(″ '/)Ⅷ
α59

lE… 11 19 165 24

噌Cグ58(η
'″
十α)TPグ57

1.64341 20 30 20
1∬

(758(η
'ノ

η′) 0。 63872 18 33 18

1∬
Cグ58(′ '′

)|∬Иg59 lE-11 18 つ

一 20

l∬ Cグ58(η 'η
+ノ)ΨИg58 7.41965 19 18 15

1∬
(758(η

'ノ

θ′) lE-11 20 423 19
1∬

Cグ 58(″
'′

)l∬Иg57 8.93981 20 18 14
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Fitting Progralll procedure

The actual fltting procedure of the weighted Least― Squares

polynomial fltting[18,19].A program build in this work to be used in this

analysis ofpolynonlials which a1lows a lower degree of fltting up to degree

lin l∬ Cグ 58(″
'α
bS)reaCtiOn and a high degree of fltting 60 in

l∬
Cグ 58(″ '/)l∬

Cグ59 reaCtion.

The diagonalyzation ofthe ofthe orthogo,ality COndition results have

been made to the generation of the inflnite ltilbert matrix, This program

also calculates statistically the parameters which reflect the goodness of flt

of a given degree ofpolynornial,in order to adopte the nuclear cross section

data published and analysied at lntemational Atolnic]Energy Agncy which

is collected and evaluated in this work .These data have been used with

corresponding induced neutron energy as input data in the program using

matlab 7.0. The irnportance of each input data point, or weight, is

considered to be inversely propoftional to (lo,,)'

(Ao/o)2 (relative weight) or inversely proportional
(ao)'(mean weight).

(absolute weight) or

to sum weight or the

Two procedure are perfolllled on the data, 1.The operation results in

the detel.1lination ofthe optirnunl degree of flt.2.The operation yields point

wise values of the fltted hction of the degreeo Chosen and the statistical

uncertainties of these point‐ wise values at the discrete values of the

independent variable ; 
′
rhe uncertainties are attributed to the individual

poillt―wise values only , which will contain the whole uncertainly at the

discrete values in the O.01 intervales.

The paralneters used in fltting the l∬ cグ 58(η '2η
)l∬ Cグ57'1∬ C′58(′

'α
わS),

1∬
Cグ58(4'θ′)l∬ Cグ581∬ Cグ58(η '/)lχ

Cグ49'1∬Cグ58(4'η +′ )ツИg58'1∬ Cグ 58(″ '′
)1″Иg59'

l∬
Cグ58(4'α )TPグ57'

1∬
B58(η

'グ
)1おИg58'

l∬
Cグ58(″ 'あ

θ3)1∬ Pグ 58'

1∬
Cグ 58(η

'′

ガ)1∬ Cグ 58(″
'η

+α)WPグ56' 1∬Cグ 58(4'′ )1″Иg57'WCグ 58(′
'′

θ′), Data are

summarized in table(2)for EXFOR Library and in table(3)for ENDF/B―

VⅡ ,Library.

The uncertainties of the input data, frollFl the actual input data are

probably the most sensitive to the analysis of nuclear cross section data

from libraries, and the assumptions made in the interpretation of the

signiflcance of the uncertainty input parameter must be considered as an

experilFlental values it was useill to convert the△ σ(the unCertainties ofthe

input data to the relative erors,absolute errors,or rnean eror to achieve the
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importance of good fitting throught the considered neutron energy range.
The fitting were based separately for each reaction including the threshold
regions in order to reduce the resultant uncertainties of the fitted points and
eliminate the oscillations for the fitted adopted function

RESULTS AND DISCUSSION
Table 2 and 3 show the results of the fitting point-wise of the Cd-106

neutron induced cross sections.The point-wise uncertainties weightes are
also included. The fitted adopted curevs based on the three kinds of
weighted average (the absolute error, the weight mean error, and the sum
error) are shown on figures I and 2 for different neutron induced cross-
sections together with the experimental data from EXFOR and ENDF
respectively.This method performed a more accurate measurements, we can
see from these figures the presence of a final structure of adopted values
became apparent immediately with the cross sections data.

In this analysis, mainly because of the lack of high accuracy of the
available data, no exact fitting of the finel structure has been attempted, our
suggested three methods to calculate the adopted cross sections give a very
good agreement with the data and have a high coincidence of comparable
data and the least squears orthogonal polynomials. In this, neutron induced
Cd-106 cross section reactions, case and for the given energy range, the
0.01MeV intervals read from the curve were supplemented to the input data.

Note from figure (1) of the EXFOR Library it successfully adopted
curve in the representation of data (outher) a high degree of accuracy.We
note the increase in the rank of polynomial increase in the number (outher)
where the lower rank of the polynomial is I of the reaction of (n,abs) and

the highest rank of the polynomial 60 of the reaction of 7n,7) because of the
increased fluctuations as in figure( 1) as well as from the observation
figure(2) your ENDF Library,when ever increasing fluctuations increases
the rank of polynomial where we note that there is a high accuracy in the
representation of data to polynomial ,where many including all the points
inside the curved.
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ABSTRACT
In the present work, an empirical correlation formula between the

Maximum Usable Frequency (M[IF) and the Optimum Workable Frequency

(OUfF) is suggested. The values of these ionospheric parameters where

obtained from the dataset generated using the international communication HF

model (VOACAP) for the maximum solar activity time of the 23 solar cycle.

The tested correlation coefficient between these two parameters showed a good

correlation with each other. The suggested formula gave a good fitting between

the predicted values and the generated dutu of th. irt.*ution.

INTRODUCTION
As radio waves travelling, they interact with objects and the media in

which they travel. So they can be reflected, refracted or diffracted. These

interactions cause the radio signals to change direction, and may reach areas

which would not be possible if they travelled in a straight line.

One of the most effective atmospheric layers on the HF wave propagation

is the ionosphere. Therefore, the ionospheric status is an important factor when

making HF propagation predictions. Several frequency parameters have been

introduced to describe the optimum frequency radio frequency values the

optimal range of radio frequency values. Among these frequencies are the

ハヽ
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Lowest Useable Frequency (LUF), the Frequency of Optimum Transmission
(FOT), and the Maximum Usable Frequency (MUF).
The prediction of propagation characteristics of HF radio waves is very useful
for keeping radio systems operating within HF frequency band. Various
models have been developed to get accurate prediction. Some of these models
where implemented by a number of organizations to get a computer based tools
for HF propagation prediction tasks. Voice of America Coverage have
developed coverage analysis program (VOACAP) [1] and ITU-R developed
REC533 for the same purposes [2].

The Ionospheric Communication Parameters
The ionospheric propagation parameters are used as operation indicator

for the usable HF-frequencies. These parameters depend on the ionospheric
layer nature during the propagation time

Maximum Usable Frequency (MUF) is the highest frequency that will be
reflected back to Earth by the ionized layers. Above this frequency there is no
reflection and thus no skip. MUF depends on the layer that is responsible for
refractior/reflection and so contact between two stations relying on skip will
depend on the amount of sunspot activity, the time of day, time of year, and
latitude of the two stations.

The MUF is not significantly affected by transmitter power and receiver
sensitivity. There are two definitions for "MLIF". The International
Telecommunications Union ITU-R had recommends two definitions for MUF
[3]:

Operational MUF (or just MUF) is the highest frequency that would permit
acceptable operation of a radio service between given terminals at a given time
under specific working conditions.
Basic MUF, being the highest frequency by which a radio wave can propagate
between given terminals by ionospheric propagation alone, independent of
power.

The difference in frequency between operational MUF and basic MUF is
in practice from ten to thirty-five percent [a]. The MUF is the frequency for
which ionospheric support is predicted on 50% of the days of the month, i.e. l5
days out of 30 days. So on a given day communications may or may not
succeed on the frequency marked as the MUF.

To ensure a good communication link between two locations, the
operating frequency is typically chosen below the predicted MUF. A

つ
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commonly used formula for finding the optimal operating frequency for a

given path is to calculate between 80 to 90oh of the MUF.
Frequency of Optimum (Working) Transmission (FOT) is the highest

effective (i.e. working) frequency that is predicted to be usable for a specified
path and time for 90%o of the days of the month. It is abbreviated as FOT and

normally just below the value of the MUF [5].
The FOT is usually the most effective frequency for ionospheric

reflection of radio waves between two specified points on Earth.

Approximately 85 % of the MUF [see figure (1)][6].

〔́

Fig.… 1:

Figure-2:Shows the Typical
FOT Parameters.
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Depending on what model we may use for determining MUF and FOT,

the percentage of usable days may be 50Yo or 90o . "VOACAP uses 50oh, for
example". Synonyms for the optimal operating frequency are FOT (frequency

of optimum traffic), OTF(optimum traffic frequency or optimum transmission

frequency), and OWF (optimum working frequency) t8l.

The Adopted HF-Model
In this project, the Voice of America Ionospheric Communications

Analysis and Prediction model (VOACAP) has been adopted to get the dataset

of the required ionospheric parameters.
The (VOACAP) model has been selected because this model represents

one of the last best HF modern communication models.
VOACAP is the most powerful, flexible and complete product

predicting the ionospheric propagation (only HF) to date [9].
In 1985, the Voice of America Ionospheric Communications Analysis

and Prediction (VOA) adopted the Ionospheric Communications Analysis and

Prediction Program as the approved model to be used for broadcast relay
station design and antenna specification. As the program was modified for
these purposes, the name was changed to the Voice of America Coverage
Analysis Program (VOACAP) to distinguish it from the official National
Telecommunications and Information Administration (NTIA) "IONCAP"
program. The development of VOACAP was accomplished for VOA by the

Naval Research Laboratory and the Institute for Telecommunication Sciences

(Department of Commerce, NTIA).
The Voice of America Coverage Analysis Program (VOACAP) predicts

the expected perfornance of high frequency (HF) broadcast systems, and in
doing so is useful in the planning and operation of HF transmissions for the

four seasons, different sunspot activities, hours of the day, and geographic

location [10].

Dataset Analysis
In the present work, an analyical study has been made for the collected

data from the execution of the (VOACAP) international model. The MUF,
FOT, and LUF parameters were calculated using method-26 of the

international model. These parameters have been made for the region restricted

between the longitudes (40.0o- 48.0o N) and latitudes (29.0'- 37.25o E). In this

study, Baghdad city has been picked to represent as a transmitting station with
other twenty six different selected receiving stations laid within the studied

region.
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The calculations for year 2000 have been selected to be the date of study
because in this year the sun spot numbers were in their highest values (during
the solar cycle 23). Figure (3) shows the observed sun spot number for 23'd
solar cycle.

t,,,*"r,ra, .:ia: :-1:i :::a :::l 23as :::9

Fig. - 3: The observed sun spots for the 23 solar cycle

Table (1) illustrates the values of the recommended sun spot numbers of
the studied year 2000.
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Figure (4), shows a sample of the output data set for the international
model.

Fig. -4 : Sample of the Data Set for the International Model

The conducted analyical study for the MUF and FOT parameters have
been made in order to investigate the capabilify of getting a mutual correlation
between the two parameters. The investigation was made using Microsoft
Excel program. The statistical correlation has been applied on the calculated
dataset to assess the nature of correlation between MUF and FOT parameters.

Figure (5) presents samples of the MIIF, FOT, and LUF variations for
some of the selected links and for different months of the studied year.
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Fig. - 5: Variations of MUF, LUF, and FOT Parameters

Figure (6) shows the scatter plot made between MUF and FOT. It's
obvious that the relation between MUF and FOT is simple. So, a linear
correlation coefficient between the two parameters could be determined. And
this linear correlation could be utilized to predict the value of one of these

coefficients in term of other one.

b

MUf

Fig. - 6: The regression correlation between the MUF and FOT
parameters.
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Also a correlation assessment was done between the pairs (MUF &
LUF), (FOT & LUF). The attained results indicated a low correlation exist

between the elements of these pairs, as shown in table (2)

Table -22 Correlation Coefficient of MUF, LUF, and FOT Parameters

Linκs ParanTeter ″ υF こυF F● ア

Baghdad
Rutba

闘 UF

LUF 0.657296 4

FOT 0.984868 ●_601958

Baghdad
Sulaymaniyah

れ嘔UF

LUF 0.627454 1

FOT 0.985732 0.575448

E}aghdad
Elasrha

MUF

LUF 0.673512 4

FOT 0_986426 0.617536

Baghdad
Mugal

鋼 UF

LUF 0.658248

FOT 0.985527 0_6●6652

The Suggested Correlation Formula
Referring to the results shown in table (2), the relationship between

MUF and FOT was expressed in term of a simple equation. In order to get

accurate predictions, the data set were divided into two periods. The first one

was valid for the time period (local time, LT) [4 AM. - I PM.] while the

second one is valid for the other time interval of the day:

FoT =fa,MUF,

For : &o* ",*U;+ a2MlrF2 ....(1)

Tables (3) and (4) show the values of a's for the 12 months of the year.
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Table - 3: Correlation Parameters for the period LT. (4 AM. - I PM.)

Plonth a。 al a2 R2

1 0.6331 0.9397 0.0055 0。 9996
2 0.9886 0.8831 0.0076 0。9995

3 0。7258 0.9069 0.0044 0.9987

4 1.9997 0。 7132 0.0115 0.9969

5 4.1042 0。 2796 0.0293 0。9861

6 -0.5348 1.0779 0̈.0045 0。 9995

7 -0.8315 1.1564 -0.0096 0。 9995

8 3.5397 0.3044 0。 0317 0。9945

9 2.1966 0.6152 0.0183 0。9979
10 1.8189 0。 7022 0.0134 0。9994

1.3396 0。 8055 0.0115 0.9998

12 0。 9874 0。 8913 0.0073 0.9996

Table - 4: Correlation Parameters for the period LT. (2 PM. - 3 AM.)

Plonth al) al a2 RZ
■
■ -1.1938 1.5296 -0.0293 0。 9982

2 -1。3392 1.5302 -0.0267 0。 9980

3 -1.0005 1.4349 -0.0247 1.000

4 -0.282 1.3118 -0.0188 0。9860

5 5。3064 0。3430 0.0176 0。 9776
6 3.0463 0。 7449 -0.0027 0。9325

7 -1.3873 1.6372 -0.0474 0。 9458

8 -0.0412 1.2750 -0.0252 0。9834
9 0。9535 1.0472 -0.0081 0。9899
10 -0。9733 1.4036 -0.0221 0。 9958

■

■ -0.2421 1.2816 -0.0145 0。 9976
12 -0。 9287 1.4775 -0.0289 0。 9959

Table (5) shows a sample of the predicted value for months "January and
July" for the link "Baghdad-Basrah" which were determined using equation
(l). Also, in this table the predicted FOT values which were determined using
the international recommended criteria (FOT: 0.85 MUF) are listed.

^
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It is clear that the results obtained using the relationship gives in
equation ( I ) is more accurate because it leads to overall mean square error
equal to (0.0228), which is much below the accuracy of the calculated data set.

Table - 5: The predicted FOT parameter Baghdad - Basrah. January
2000

UT LT MUF FOT Thl● FOT P'こdiFOT

4 4.3 4.9 3.66 4.72
つ

´ 5 3.9 4.4 ).JZ 4.34
3 6 4.8 5.1 4.08 5.20
4 7 7.2 7.7 6.12 7.48
5 8 10.3 10.9 8.76 10.43

6 9 t2.6 13.4 10.71 12.61

7 10 13.6 14.4 11.56 13.56

8 13.5 t4.3 11.48 13.47

9 つ
４ l3.l 13.9 11.14 13.09

l0 う
Ｄ l3.l 13.9 11.14 13.82

t4 13.2 14 11.22 13.89
つ

一 l5 う
０ 13.8 11.05 13.74

う
Ｄ 16 12.4 13.1 10.54 13.27

14 l7 lt.4 t2.t 9.69 12.44

15 18 10.1 1 1.6 8.59 11.27

16 19 8.6 9.8 7.31 9.79
17 20 7.1 8.2 6.04 8.19
18 つ

´ 6.2 7.1 5.27 7.16
t9 つ

乙
う
乙 5.7 6.6 4.85 6.57

20 ZJ 5.4 6.2 4.59 6.2t
2t 24 5.2 5.9 4.42 5.97
22 1 5.2 6 4.42 5.97
23 つ

乙 5.4 6.2 4.s9 6.2t
24 3 5.1 5.9 4.34 5.8s

・
り

317



Al-Mustansiriyah J. Sci Yol.22, No.4,20ll

Table - 6: The predicted FOT parameter Baghdad - Basrah. July 2000

UT LT MUF FOT Theoo FOT Pred.FOT

1 4 7.9 7.7 6.72 7.70

2 く
υ 8.2 8 6.97 8.00

う
Ｄ 6 8。 9 8.7 7.57 8.70

4 7 9.7 9.5 8.25 9.s0

5 8 9.9 9.7 8.42 9.70

6 9 9.9 9.7 8.42 9.70

7 10 10.1 9.9 8.59 9.89

8 r0.7 10.5 9.10 10.48

9
つ

一
1 1.5 tt.2 9.78 11.27

10
う
Ｄ 1 1.9 tt.7 10.12 11.65

14 I 1.9 11.7 10。 12 11.53

つ

一
15 tl.l tt.4 9.9s 11。39

13 16 I 1.5 tt.2 9.78 11.25

14 17 l 1.3 I1.1 9.61 11.11

15 18 10.8 9.35 10。91

16 19 r0.4 10.2 8.84 10。49

17 20 9.8 9.6 8.33 10.08

18
つ
乙 9.5 10.1 8.08 9.87

19 つ

】

つ

一
9.5 10.1 8.08 9.87

20 23 9.6 t0.2 8.16 9.94
つ

´
24 9.5 10.1 8.08 9.87

つ
乙

つ

一 I 9.2 9.7 7.82 9.67

23 つ

´
8.7 9.3 7.40 9.32

24 3 8.2 8.8 6.97 8.98

We can conclude
1. The relationship between MUF and

simple rnathematical relationship.
FOT is simple and could be described by

2。 To gain an accurate prediction the data set

per day, the first one is for the period (LT)
is for the remaining time of the day.

3. The relationship between the (FOT with LUF)
complicated and can't be easily represented in

equation.

should be divided into two intervals

[4 AM. - I PM.] and the second

and (MUF with LUF) is too
terms of simple mathematical
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ABSTRACT
Reciprocity theory has been applied and Empirical formulae have

been obtained for calculating cross sections for (p,cr) and (a,p) reactions on
Ni(A:58, 60, 61) thick targets medium elements in the energy range from
threshold up to 49.85 MeV proton energy and to 150 MeV alpha energy.
The reciprocity theory has been applied with good estimation of the cross

sections for the reactions that have experimental cross sections. For the first
time new polynomial expressions were found relating the cross sections
with proton energy, alpha energy, atomic number, and the asymmetry factor
of the target elements.

INTRODUCTION
The incident and product nuclear particles to be considered in the

present work are protons and alpha that can cause nuclear reactions. Protons
are one of the basic components of the nuclei of atoms (alpha being the
other). They have about the same mass as alpha, but they have a positive
charge of one unit. As a result, they interact strongly with the electrons in
normal matter, and they have shorter ranges than alpha of similar energy

[1]. The alpha are neutral particles, and they can penetrate through material
easily. As was the case of gamma rays, this makes them both useful and
dangerous. Alpha can induce nuclear reactions readily, and they are

products of many reactions [2].
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The (p,cr) reactions induced by bombardment of medium elements
have been intensively studied with high energy resolution up to energies
accessible with conventional electrostatic accelerators. In addition to the
intrinsic value of (p,u) cross section in the investigation of nuclear
spectroscopy and reaction mechanisms, such data are essential for the
polarization of (p,cr) reactions as alpha sources 13,4).

For (cr,p) reactions; as a beam of alpha travels through bulk matter,
the intensity will decrease as alpha are relnoved from the beam by nuclear
reactions. For fast alpha, many reactions such as (o,p), (u,o), are possible

[2]. Absorption reactions include those where the alpha becomes part of the
nucleus, and another type of particle is emitted. The absorption reactions
most important to nuclear well logging are (o,,p) reaction; where alpha
absorption is followed by the emission of a gamma ray or proton,
respectively [a].The interaction of alpha with matter is not only of
experimental or theoretical interest but has important practical applications,
particularly in the operation of reactors [1].

There are many detailed theories of nuclear reaction. In Bohr Theory
(1936) [5], it was assumed that a nuclear projectile incident on a nucleus
would interact strongly with all the nucleons in the nucleus and quickly
share its energy with them to form a nucleus in a highly excited state. The
compound nucleus so created would decay in a manner independent of its
mode of formation, and depends only on the properties of the compound
nucleus itself, such as its energy and angular momentum. In Fernbach et al.
theory 0949) [6.|; it was proposed that an incident nucleon would interact
with the nucleus and that the probability of absorption into the compound
nucleus would be relatively small. These different aspects of a nuclear
reaction can be unified into a single theory (Weisskopf), (1957) l7l;
Feshbach,(1958) t8]). According to Weisskopf, any nuclear reaction
proceeds through a series of stages. When the incident particle reaches the
edge of the nuclear potential, the first interaction will be a partial reflection
of the wave function, called shape elastic scattering. We recall that any
potential discontinuity has a finite reflection coefficient for an incident wave
which is independent of the direction of the travel of the wave. The part of
the wave function which enters the nucleus undergoes absorption. Feshbach
proposes that the first step in the absorption process consists of a two-body
collision. If the struck nucleon leaves, a direct reaction occurs. Presumably
this process becomes more probable at higher energies because, then, at
least one nucleon would have a good chance of receiving enough energy to
leave the nucleus. If the struck nucleon does not leave the nucleus, more
complicated interactions can set in. The cross sections of (p,a) and (cr,p)
reactions published by different authors [9,14] for Ni (A:58, 60,61) target
elements were plotted, interpolated and recalculated. Adopted values have

じ
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been calculated, the cross sections were reproduced in fine steps of incident
proton energy in 0.01 MeV intervals with corresponding erors.

Theoretical Basics
If the cross sections of the reaction X(a,b)Y are measured as a

function of Eo (Eo: kinetic energy of incident proton), the cross sections of
the inverse reaction Y(b,a)X can be calculated as a function of Eo (Eo:
kinetic energy of incident alpha). This is called the Reciprocity Theory

which states that[15]:

σ
(α,b)_ σO,α )

gl,b)λ :~gO,α )λ ;

… (1)

Where o(a,b) and o(b,a) represent cross sections of X(a,b)Y and Y(b,a)X

reactions respectively, g(a,b) and g(b,a) represent a statistical factors of
X(a,b)Y and Y(b,a)X reactions respectively, i.,,is the de-Broglie wave

length divided by 2nfor incident particle a and i.n is that for product particle a

b, which is regarded as incident particle in the reverse reaction.

a. Cross Section of Compound Nucleus
The cross section of compound nucleus is given by [2]:
π     

「

2

σ=7gO一
ER)2+「 2/4

Where the wave number k=117"= pf h=mvlh=ZmEllt ... (3)

h is the de-Broglie wave length divided by 2n of incident particle.

ft is the Plank constant divided by 2x.

p is the momentum of incident particle.

mandv are the mass and velocity of incident particle.

E is the kinetic energy of incident particle.

E,, is single isolated resonance energy.

The statistical g-factors is given by l2):

g=(2S`″
+1)(2S、 阜1)

The total angular momentum of the resonance (compound nucleus) is given

by'
/c=Sα +Sχ +イ |

Where Sα is the spin ofthe incident particle.

sχ is the spin ofthe target.

… (5)

l, is the orbital angular momentum of incident particle.

The total width of the state is the sum of the partial widths 116'17):

「 =ΣE

or「 =力/τ

Where τ is the lifetime ofany decay state.

(2)

“。(4)

… (6)

… (7)
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´
一 At resonance E: E,, equation (2) becomes:

4no= tl g

Therefore, equation (8) becomes

o(p.o)=* gb,o)
k;

and o@, p) = * r@. o)
k,;

Iman and Waleed

.. . (8)

… (9)

… (10)

… (15)

… (16)

… (17)

Which gives the compound nucleus cross section for (p,cl) and (cr,p)

respectively.
Hence, using the definition of k, equation (9) and ( 10) states that:
た
;σ (′,α)_た多σ(α,ρ)

… (11)

g(′ ,α)~gし ,ρ )

鉗∝e螺 =峠 =亀生      …0
Ad t=締 =畿生      …0
Substituted equation(12)and(13)in equatiOn(11)We getl

″;ぶσ(ρ ,α)〃:≪σ(α ,′)
_。 (14)

g(′ ,α)     g(α ,′)

In teHlls ofEp and En,equation(14)becomes:

2m rE ro(p, a) _ 2m, E,o(a, p)
g(p,a) g(a, p)

Thus,equation(15)can be rewritten as follows:

σ(′ ,α)=g(′'α
)“αEα

 σ(α,ρ )

E=S.E.′ +れ E′

Where m rand m,are the proton and alpha masses with their kinetic energies

t,, and E, respectively.

It is clear from this equation that the cross sections of reverse reaction are

related by variable parameters which can be calculated if the nuclear
characteristics of the reactions are known.

b. Derivation the Proton and Alpha Energy
The reactions X(p,cr)Y and Y(cr,p)X can be represented with the

compound nucleus (C.N.) at energy E. It is clear that there are some
important and useful relations between the kinetic energies of proton and
alpha. The separation energies of proton (S.E.o) and neutron (S.E.o) can be
calculated using the following relations [15,18]:
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E=s.E-+ M' 
E-" My tMo

with
s.E, -lu r * M t, - M, 

^, 
]*q:t.s

s.8., -lu, * Mo - M,.r)*q:t.s

equation (19) and (20) we get:

S.E. + M* 1 M'
,' M^. *Mn7r- S'E'"* rir,'"

S.8.,,- S.E.o =fu.r * M t, - My - M,f*931.5

eb,o)=lM, * M,, - M y - M,f*931.5

or Q@,a) = S.E.p - 5.8.,

eb,o):oke,-ffi|,
Therefore;

E-M'+Mo(o(o.o\* '' ulun - My [Y\t/'*/ M., t M r"n )

Since eb,o)= - M!i M: 
E,,,,(p.o)

Then

- M,+M-l My n M I
D - 

r ql_u'=- ,;ntr; r,E'- M;il'""6o))
,, = b# #Alr, - E,o,(p,o))

For the reverse reaction p+X - o,+Y the
Y(o,p)X is given by:

e(o, p)= lr, * M o - M, - r r) *931.5

or e@,p)- s.E.o-s.E.n

Q@,p)=#Ar,-ffiE.
Therefore,

,,=H?lrt*.0).ffit,)
Since e@, p) - --YJ- E,o,(o, p)

Then

Vol.22,No。 4,2011

… (18)

… (19)

… (20)

… (21)

… (22)

… (23)

… (24)

… (25)

… (26)

… (27)

… (28)

… (29)

Q―Value Of the reaction

… (30)

… (31)

。̈(32)

… (33)

…。(34)

ヘ

Equating equation (17) and (18) and combining them with subtraction of

It is clear that the Q-value of the reaction X(p,cr)Y is given by:

^

^
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二 午鱚 [れ午れ 州
乍鱚 れ L丸側

$o,
A (rc}'

a) Bu n 1

\-l

,=,- 1to,1'
Where the standard deviation error is:

1

時
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… (35)

… (36)

Data Reduction and Analysis
a. Method Used to Obtain the Adopted Cross Sections
1. The sets of experimental cross sections data were collected for

different authors and with different energy intervals. The cross
sections with their corresponding erors for each value are re-
arranged according to the energy interval 0.01 MeV for available
different energy range for each author.

2. The normalization for the statistical distribution of cross sections
errors to the coffesponding cross section values for each author
has been done.

3. The interpolation for the nearest data for each energy interval as a
function of cross sections and their corresponding errors has been
done.

4. The interpolated values were calculated to obtain the adopted
cross section which is based on the weighted average calculation
according to the following expressions [9].

… (37)

S.D.= … (38)

Where o1 : is the cross section value.
A oi: is the corresponding error for each cross section value.

b. Adopt.m program
The adopt.m program, which is written in the present work using Matlab

program version 7.0, to calculated the adopted cross section by
programming equation (37).

c. Reverse.m program
The reverse.m program, which is written in the present work using

v Matlab program version 7.0, to calculate Eo and Ep by programming
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equation (29) and (36) respectively. Also this program is used to calculated
o(p,cr) and o(cr,p) by programming equation ( l6).
4. Results and Discussion

The experimental results in the international Atomic Energy Agency
(IAEA) libraries (EXFOR, ENDF-B-VI, and ENDF-B-VII) leave little
doubt that the hypothesis of compound nucleus formation gives an excellent
account of many diverse types of nuclear reactions. Table (l) present the

available data collected for Ni (A:58,60,61) target elements, from (IAEA),
concerning the measurements of (p,u) and (o,p) reactions and their products.

The features of nuclear reactions induced by particles (protons or alpha)

starting from threshold energy has been proceeded.

The compound nuclear processes arise because the former are two-stage

processes in which the momentum is conveyed in first instance to the

compound nucleus. The compound nucleus mechanism still accounts for a
large part of the observable yield for many reactions. For (p,cr) and (cr,p)

reactions in Ni isotopes of mass nutnber (A:58,60,61), the interaction cross

sections are usually considerable less for the compound nucleus process.

This is the reason for our interest in the present work for the considered

reactions to be studied.

Tabte-l: International libraries used for available measuring data
collection for (p,u) and (a,p) reactions for Ni (A:58, 60, 61) target
elements.

Target
Element

Library Product

(p,α ) (α,p) (p,α) (α,p)

∬M30 EXFOR
ENDF― B―VI
ENDF― B―VH

ENDF― B―VI

ENDF― B―VH
」O然 卵C夕 34

∬М32
EXFOR
ENDF―B―VI
ENDF― B―VH

ENDF― B―VI

ENDF― B―VH
″030 「

Cν 36

卵М33
EXFOR
ENDF― B―VI

ENDF¨ B―VH

ENDF― B―VI
ENDF― B―VⅡ

∬031 ∬C“ 37
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a.Adopted Cross Sections of(p,α )and(α,p)Reactions
The(α,p)CrOSS Sections data for the target elements IM30'lM32 and

lM33'are not available in the EXFOR library conceming the measurement

Of(α,p)reaCtiOns.The(p,α )CrOss sections data br the target elements

∬M30'XM32 and∬ M33are aVailable in the EXFOR library conceming the

measurement of(p,CX)reactions, have been taken and plotted as shown in

igures(1,2 and 3)。 TheSe p10ts were analyzed using the Matlab-7。 O for

selected energies given by different authors.

In order to calculate the cross sections of(p,α ))reaCtiOns for the
maintained target elements,we adopt the cross sections for EXF()R library

using the adopt.m program.It is impoltant to note that the energy range of

the reaction,taken from different authors,rnust be identical.For this reason,

the deterrlination ofthe energy range have been done in the present、 vork by

interpolated and recalculated the energy in steps of interval of O.01 ⅣIeV

starting ittom the threshold energy,ending with energy given lor the incident

alpha particle,in addition to the statistical treatinents fbr cross section e■ ors

distribution have been made in order to obtain the adopted cross scctions of

a given reaction,which is based on the statistical variation treatinent as a

weighted average calculation according to equation(37).

bo Adopted Cross Sections of(P,α )Reactions and the Reciprocity
Theory
The available data in the literature, taken from EXFOR library,

conceming the measurement of the(p,α )reaCtiOn cross sections for the
target elements mentioned above 、vere evaluated in the present work in

order to calculate the adopted cross sections using adopt.m progranl, and

then recalculated by using the reciprocity theory,using revers.nl program to

get the reverse reaction cross sections.The results for each(p,α )reaCtiOn are

discussed as fbllows:

1・ ∬力730(ρ
'α)」 Cο28 Reaction

The sets of lneasured data for the cross sections of f∫ ヽヽゝ 0(′,α)jiCo28

reaction are reported by Kaufman(1960)[9],Ewart and Blann(1964)[10],

Brinkman et al。 (1977)[11],and Levkovsk巧 (1991)[12].have been plotted,
interpolated,and recalculated in steps of O.01 NIleV fronl threshold energy

7.1l ⅣIeV up to 49。 85 /ゝ1eV.The rneasured data and the calculated adopted

cross sections results are drown as a function of incident proton energy as

shown in flgures(l and 4)。

One peaks appear(One states);their calculated results are shown in table-2.

The results of the adopted cross sections of this reaction have been

recalculated by using the reciprocity theory using reverseom program to
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obtain the reverse reaction  i;Cοら8((χ
'′ )」∫Ni30cross sections at threshold

energy 6.0641 NIleV up to 51.13 ⅣIeV in flne steps O.01 MeV and then
plotted to compare with the∬カリ30(′ 'α )クCο28 CrOSS sections as shown in

flgure(4).The result was found that both reactions have the same behavior,

but the difference is in the energy range and cross sections、 vhich caused by

the difference in the threshold energy and the spin for target ili～ ケ30 and the

product ycθ
28°

2。 XⅣ132(′
'α)」σο30 Reaction

The sets of measured data for the cross sections of」M32(′
'α
)J030

reaction are reported by Kaufnan(1960)[9],Tanaka et al。 (1972)[13],and
LevkovskJ(1991)[12].have been plotted,interpolated,and recalculated in

steps of O.01 MeV frorn threshold energy 6.8753 MeV up to 34.74 MeV。

The measured data and the calculated adopted cross sections results are

drown as a function ofincident proton energy as shown in flgures(2 and 5)。

One peaks appear(One states);their calculated results are shown in table-2.

The results of the adopted cross sections of this reaction have been

recalculated by using the reciprocity theory using reverse.m progranl, to

obtain the reverse reaction fttCo30((χ
'′

)1:Ni32 CrOSS sections at threshold

energy 6.87 ⅣIeV up to 34.74 4ヽeV. The results were おund that the

2∫
S｀ヽ

2(」P'α)JttCo30   reaCtion  cross  sections  an(l  the  reverse  reaction

」C°30(α
'′

)∬力732 CrOSS sections have the same beha宙 or,but the difference is

in the energy range and the spin ofthe target i∫ Ni32 and the product ittCο
30°

The reproduced ofthe comparison ofboth reactions are shown in flgure(5)。

3。 舅カリ33(′
'α

)∬Cο31 Reaction

The sets of rneasured data for the cross sections of ilNli33(′
'α

)f,Cο31

reaction are reported by Tanaka et al.(1972)[13], Sudar et al。 (1993)[14a],
and Sudar et al。 (1993) [14b]. haVe been plotted, interpolated, and
recalculated in steps of O.01 MeV fronl threshold energy 5。 3 MeV up to
18.5 MeV. The measured data and the calculated adopted cross sections

results are drown as a function ofincident proton energy as shown in flgures

(3 and 6)。

Four peaks appear(fOur states);their calculated results are shown in table-2.

The results of the adopted cross sections of this reaction have been

recalculated by using the reciprocity theory using reverse.m progranl, to

obtdn the reverse reacdon∬ 031(α
'′EM33 CrOSS sec● ons at threshold

energy 6.0968 NIleV up to 19。 98 NIeV. The results were found that the

慶ハワ33(′ 'α)∬Cο31 reaCtion cross sections and the reverse reaction

″C°31(α
'ρ

)舅 Nli33 CrOSS sections have the same beha宙 or,but the difference is
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‐ in the energy range and the spin ofthe target lハ i′33 and the product∬ cθ
 31・

The reproduced of the comparison of both reactions are shown in figure (6)

In analyzing the (p,o) reactions we note the following:
A- The discrete nuclear states that are populated in ordinary decays have
discrete separations, widths, and lifetimes. Thus if we were to calculate the
cross sections at a given incident proton or alpha energy of a nuclear state, it
is very unlikely that the overlap of the energy distributions of two different
states could cause confusion as to the stationary state resulting from the
decay.
When the widths of unstable states are small compared with their
separation, the states are distinct and observable. And if the states are

overlap and strongly mixed, these states do not have distinctly observable
wave functions, as shown in figure (3).

Because of the instability of the compound nucleus results in an
unceftainty in the energy of these states. The energy uncertainty is given by
the width of the resonance and lifetime of the state as calculated in the
present work for each state. Therefore, the resonance will have the character
of the energy distribution of any decaying state of width r, lifetime r,, and a
maximum total cross section.

B- The (p,u) reactions and their reverse (u,p) reactions show resonances

,corresponds to the same excited level of the compound nucleus formation.
It is clear to see that each resonance in the (o,p) reaction is higher by the
same amount (close to threshold energy) than the corresponding resonance
in the (p,o) reaction, as shown in figure (3); but it is not appreciable in
figure (4).

Table-2:The calculated width(「 ),life time(τ=h/r),and decay probabiliサ (1/τ)fOr(P,a)
reactions for Ni(58.60。 61)

Reaction
Statc

Number

maxlmum

cross section

(mb)

(at Cnergy

fⅣleV))

Half

maxlmum

cross

scction(mb)

FWHM

「
(MeV)

Lifc timc

τ=h/「 x10~22

(S)

Decay
probabilit

v
(lh)x1022

(s-1)

58Ni(p,alpha)55Co 35.507(18) 17.754 12.25 0.5373 1.8611

60Ni(p,alpha)57Co 40.989(13.45) 20.495 11.95 0.5508 1.8155

61Ni(p,alpha)58Co 42.267(15.21) 21.134

"
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Fig.-1:The adopted cross section ofthe lAケ30(′ 'α
)」 Cθ28 reaCtion(present work)

compared With EXFOR Library.
Data 1:[9] Kaufman S.(1960) .

Data 3:[ 1_l Brinkman G.A. et al.(1977).
Data 5 :Present Work(PW).

Fig。 -2:The adopted cross section ofthe lM32(ρ
'α )」 C'θ

3。
reactin(present work)

compared with EXFOR Library.
Data l:[9]Kaufnan S.(1960).

Data 3:[12]Lcvkovsktt V.N.(1991).

Data 2:[10]Ewart H.A.and Blalln M。(1964).
Data 4:[12]Lcvkovsktt V.N。 (1991).

‐

^

Data 2:[13] Tanaka S. et al.(I972).
Data 4:Present Work(PW).
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‐

Fig.‐ 3:The adopted cross section ofthel,V733(ρ
'α

)]Cοュl reactio(preSent work)

_    compared with EXFOR Library.
Data l:[13]Tanaka s ct al(1972)

Data 3:[14b]Sudar s et al(1993)

Data2:|4af Sudar S. et al.(l993).
Data 4:Present Work(PW).

Fig。‐4:The adopted cross section of iξ Ni、。(′ ,α)],Cο28 reaCtion as a function of proton

enertt With threshold of 7.1l Mev compared with the cross sec■ o■ of」のち8(α'′)ゴル730

reaction as afunction of alpha energy with threshold of 6.0641 Mev using reciprocity theory.
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{PW)

60Ni(p,aipha)57Co
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Fig。‐6:The adopted cross section of舅 力i′33(ρ
'α

)」Cο31 reaCtion as a function of proton

energy with threshold of 5。 30 Mev compared wtth the cross sec● on of∬ 031(α
'′)舅 A733

reaction as afunction of alpha energy with threshold of 6.0968 ⅣIev using reciprocity theory.

c. Evaluated Cross Sections of(p,α)and(α,p)Reactions
The evaluated cross sections of(p,α )and(α,p)reactions for the target

elements(IM30'∬銑2'and lM33)Were aVailable in the big intemational

library ENDF― B―VIand ENDF― B―VH respect市 ely。

1.Evaluated Cross Sections of(p,α )Reactions and the Reciprocity
Theory
The evaluated ENDF library cross sections data of the following(p,α)

reactions have been plotted,as a function of incident proton energy.1」 sing

reciprocity theory by using reverse.m progranl in order to obtain the cross

sections of reverse(α ,p)reaCtiOns and then plotted,as a inction ofincident
alpha energy. The results plotted in flgures(7,8 and 9)ShOW that both
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Figure‐5:The adopted cross section of f:Nli32(′
'α )」Cο30 reaCtion as a function of proton

energy with threshold of 6.80 Mev compared with the cross section of yc。 30(α
'′)∬Ⅳ′32

reaction as afunction of alpha energy lrith threshold of 6.8753 ⅣIev using reciprocity theory.
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●        reactions have the same behavior but the dittbrence is in the cross section
range, energy range, threshold energy and the spin of the target and the

product.

a° lM30(′
'α )クの28 Reaction

Figure(7)showS the evaluated ENDF― B―VI,VⅡ library cross section of

∬亀0し,α)クの28 reaC● on w■h threshold energy l.358 MeV ofinddent

proton up to 150 MeV.Figure(7)also ShOWS the calculated revcrse

reaction yc。 28(α 'ρ)」M30 CrOSs sections with threshold energy O。 127

4ヽeV ofincident alpha up to 156.74 PIleV。

b・ ∬力732(′
'α)yCο30 Reaction

Figure(8)showS the evaluated ENDF― B―VI,VⅡ library cross section of

∬ハ732(ρ
'α)yCθ30 reaCtion with threshold energy l.00 NIeV of incident

proton up to 150 MeV.Figure(8)also ShOWS the calculated reverse

reaction」 030(α
'′)∬銑2 CrOSS sections w■h threshold energy l.1429

4ヽeV ofincident alpha up to 157.61 MeV.

C・ 舅′`3し
'αBGοtt Reaction

Figure(9)shOWS the evaluated ENDF― B―VI,VⅡ library cross section of

ЯfL3(′
'α)」の31 reaCtion with threshold energy l.00 MeV of incident

proton up to 150 MeV.Figure(9)alSO ShOws the calculated reverse

reaction∬ Cら (α,ρttM33 CrOSS sections with threshold energy l.574

MeV ofincident alpha up to 157.28]ν leV。

2.Evaluated Cross Sections of(α,p)Reactions and the Reciprocity Theory
The evaluated intemational libraries cross sections data of(α ,p)reaCtiOns

have been plotted in the present work as a function ofincident alpha energy

for Ni(A=58,60,61)target elements as shown in igures(10,H and 12)
respectively,using NItatlab-7.O program.The reciprocity theory has applied

for each(α,p)reaCtiOn and separately for indi宙 dual intemational libraries,

by using reverse。 ■l programo The details are as the following:

a・ 」Aワ30(α'ρ)3Cν32 Reaction

For∬ M30(α
'′)卵 C232 reaCtion,the evaluated cross sections data were

available in ENDF― B―VI,VI,and ENDF― B―VI,VI libraries.These data

have been plotted at threshold energy 3.3228]ν 〔eヽちand reCalculated by

using  the  reciprocity  theory  to  obtain  the  reverse  reaction

身Cν32し 'α)IM30CrOSs sections at threshold energy O。 4849 MeV,and

‐
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then plotted as a hnction of incident proton energy,to compare with

the fカリ30(α'′)∬ Cν32 reaCtion.The results of this study show that both

reactions have the same behavior. The reproduced cross sections for

this reaction and the results ofreverse reactions shown in flgure(10)。

卵M32(α
'′)rC夕34 Reaction

The evaluated cross sections data of ∬ハi132(α
'′)∬ C夕34 reaCtion

measured and declared by ENDF― B―VI,VI, and ENDF― B―VI,VⅡ

libraries,These data have been plotted at threshold energy 4.007MeV,

and recalculated by using the reciprocity theory to obtain the reverse

reaction∬ Cν34し
'α
)lM32 CrOSS section at threshold energy O.6821

卜任eV, and then plotted as a function of incident proton energy, to

compared with the∬ Nlii2(α
'′

)∬ C2′34 reaCtion.The results of this study

show that both reactions have the same behavior.The reproduced cross

sections from each library are shown in igure(H)。

1カ733(α
'′)]C夕35 Reaction

The evaluated cross sections data of 舅ハi133(α
'′)]Cz′35 reaCtion

measured and declared by ENDF― B―VI,VI, and ENDF― B―VI,VH
libraries.These data have been plotted atthreshold energy 3.9011ヽ 4eV,

and recalculated by using the reciprocity theory to obtain the reverse

reacdon ∬の35し
'α

ttNli33 CrOSS sec● ons at threshdd energy

O.8961ゝ /1cく、and then plotted the cross section as a function ofincident

proton energy,to compared with the ttМ 33(α
'ρ

)∬ C″35 reaCtion.The

results of this study show that both reactions have the same behavior.

The reproduced cross sections frorn each library are shown in flgure

(12)。
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F屯 7́:The cross sec■ on of I亀0し ,α)yの28 reaC●on wtth threshoH ofl.358 Mev

compared with the cross sec● on of」の28(α
'ρ)1亀 O reac■ on wtth threshoM of O。 127 Mev

as calculated by the present work using reciprociけ theOw fOr∬ル730(′
'α

)yc。28 aS given by

ENDF…B‐VI,ENDF― B―VII libralげ。

Fig。‐8:The cross section of∬■32し 'α)」030 reaC● on wtth threshold of l.00 Mev

compared wtth the cross sec■ on of」 030(α
'′

)∬亀2 reaC●on with threshom of l.1429 Mev

as calculated by the present work using reciprociサ theOw fOr lM32(′
'α)yCο30aS g市 en by

ENDF―B‐VI,ENDF‐ B‐VⅡ libralげ .
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Fig。 -9:The cross section of ttM33し
'α)yCο31 reaction with threshold ofl.00 Mev

compared wtth the cross sec‖ on of∬ 031(α
'′還M33 reaC●on w"h threshoH ofl.574 Mev

as cahulated by the present work uJng redprociサ theow for ttМ33(ρ
'α

)」(b31 aS given by

ENDF‐ B―VI.ENDF― B‐VH libralγ。

Fig。‐10:The cross section of∬М30(α 'ρ)∬σ夕32 reaCtion with threshold of 3.3228 Mev
cOmpared with the cross section of gc夕 32(ρ 'α)]ハ730 reaCtion with threshold O.4849 Mev

as calculated by the present work using reciprociけ theOw fOr」Ⅳ′30(α '′)3Cν32aS given by

ENDF¨B―VI,ENDF¨ B‐VⅡ libra17.
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Fig。‐11:The cross section of l力 732(α
'′)」 Cν34 reaCtion with threshold of 4。 007 Ⅳlev

compared with the cross section of fC夕 34(ρ
'α)∬ M32 reaCtion with threshold O。 6821 Mev

as calculated by the present work using reciprociサ theOry for∬″32(α 'ρ)∬ Ca34 aS given by

ENDF‐ B‐VI,ENDF― B―VII libralげ .
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Fig。‐12:The cross section of lM33(α
'′)∬ Cν35 reaCtion wtth threshom Of 3.90H Mev

compared wtth the cross sec● on of∬ 035(′
'α還亀3 reaC●on wtth threshoH O。 8961 Mev

as calculated by the present work using reciprocity theory for舅 ル733(α
'′

)∬C夕35 aS given by

ENDF‐B‐VI,ENDF… B―VⅡ library.

d. Empirical Formulae for Adopted(Cross Sections

Using the adopted cross sections as an input data,a NIIatlab‐ 7.O computer

program have been executed to obtain the fltting equations and the fltting

parameters ofthe it forFnula With lower chi squared valuc(χ lin)・ T00btain

a rnore suitable expression the energy region data have been excluded till an

acceptable value of(χim)has been reached.「Fhis indicates that such an

expression is valid for a liinited wide range of the proton― particle energy or

alpha―particle energy,where the fltting forlnula selected for each reaction

has been tried to flt these data and a more satisfactory fol■ lula has been

obtained.
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This procedure has been followed for all the (p,cr) and (cr,p) reactions as

showing in figure (13) respectively within the scope of this work.
Two types of formalism have been considered in this study:
(1)Polynomial fit expression of the general form

y=AO+AIX+A2X2+A3X3+.¨ =土 И:χ
′

,=0

Where y is the cross section,X is the incident proton or alpha energy,AO,

Al, A3, ・̈  are parameters which were fltted to the adopted data in an

increasing order to obtain the best adequate expressiono Which is the best

itting for∬亀0(ρ,α)y028 With degree fo叫 ∬嶋2(ρ'α)yの30 Whh degree

flve;∬ M30(′
'α

)」 Cο28 With Seven; 盤ハワ32(ρ 'α)JCο30 With degree seven;and

舅ハワ33(′
'α )」Cο31  With degree seven.Our trails were directed to nt the

evaluated cross sections taken from ENDF―B―VI and ENDF― B―VH library

since the EXFC)R library has not been perfolHl data to be adopted.

(2)CubiC Spline interpolation ofthe general follll

y=AO+AlX+A2X2+A3X3=2И ′χ
′

The calculation mechanisr, *i; been suggested for data at minimum value
of CHISQ 1x2) in the following expression [20]:

… (39)

。̈(40)

…。(41)ノ=嵩本(先瀞 )2

Where N is the number of data points, m is the number of parameters

/"*0, iS the weighted average cross section, and 1,,,,, is the calculated cross

section. As an adequate formula has been obtained for each studies isotope.
Our trials were directed toward establishing a unified expression obeyed

by the studied natural elements. This is done by investigating the variation
of cross sections with the proton or alpha energy, atomic number z and the
asymmetry factor of the target elements as shown in table-3.

able-3: The asymmetry parameter for Ni(A:58, 60, 6l
Element (N―Z)/A
∬M30 0.034

∬M32 0。 066

∬M33 0.081

isotopes.
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Reciprocity Theory and the Empirical Formulae to Calculate the Cross Sections from (p,u) and (a,p)
Reactions for Ni (A=58,60,61)

Fig.-13: The fitting equations for adopted EXFOR or ENDF cross sections for
(p,a) reactions under study in the present work

Because the widths of nuclear states are either small compared with
their separation or overlapped. We therefore, conclude that it is reasonable
to speak of discrete quasibound stationary states because their separation is

far greater than their width, and we also conclude that such nuclear states do
not contribute to the density of final states because there is only one nuclear
state that can be reached in a given decay process.

じ
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60Ni(p,alpha)57Co

(PWl

adopted va:ues

{PW)

y=-2.5e{05,x5+0.0019.xa \
- o.o3'x3 - 0.87'x2 + 27'x - 1.1e+oo2

y = 0.0039'x4 - 0.25'x3 + 4.9*12 - 34',x + 75

58Ni(p,alpha)55Co
(Pw)

y = 5e-01'l'r7 - 3.4e-ooE.x6
. !.!.{o6'rs - O.O15'r' + 0.13'13 -

3.3'12 + l.G+rOO?r -a5GlOO2

一
ENDF‐ B― V‖ ,ENDF‐ B‐ V‖

60N“ p,a:pha)57Co

(PW)

y=54●‐011'xア ‐3 7eЮ08★ x6

●lo005'x5_0。 。16'x4+。 14'x3_

6針■
2,1_7● ●002・ ■-34●●002

61N“ P,a:pha)58Co
(PW)

y=1 le‐ 010'xア ‐6.5oЮ08'x6

●1 6eЮ05'x5_。 。023'x4+。 18'x3_

8'x2● 1.8o● 002'x‐ 34e,002

ワ
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The alpha production by proton incidcnt rcactions,(p,α )rCactions, with
medium nuclei have large cross scctions for alpha production and they could

have influencc on safety design and opcration of these facilities. Hcncc,

accelerators using protons are used in such flclds as physics,biology,proton

therapy and medicines.

Thc rcciprocity theow is a good theoゥ  for the calculation of reverse
reactions to estirnate thc cross sections for the reactions that have no atonlic

mass for their products or to calculate the cross sections ofthe rcactions that

havc no cxperiinental data.

It is able to cstimate a mathematical empirical follllulae for(p,α )and(α ,p)

reactions. VVhich could be uscd to predict the values of uncalculated cross

sections
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ジじL当日1乳JIぃ 上屁ソ|… 芍■ d■」 メこ導|1軍 け“巳ゝ |■軍|

上L」ソ1凸Чメし
“

1もL・ FG(2夕4)ど ШS PC(2,2)ヽ い IL即 ld PC(2,10

.9=24 b、これ Lりぃ響 り.上国 |こ´ど́ °工 山格 FG(2ォ9)    ^

げメ ,国 ひ
uFコ 1甲ぃ 嘔 。山bLAll。軍 L即 ILリ ハ iメ 。工 i彎

2+■ +1

.PC(2.24)上出ソ|`募“♂

ABSTRACT
The main goal ofthis paper is to classitt partitions ofprdeCt市 e plane

of order sixteen PC(2‐ 16) into Subgeometries PC(2.2) and PC(2′ 4)。

Praective planes Pσ (229)with a square number of points,in particular

?=24。 When 92.9_卜 l iS not a prilne,the geometry of these orbits are

described.The value for the size ofsecond largest complete arc in prdeCt市 e

plane PG(2,24)are COmputed.

Notation                                        ■

GF(|)   the inite ield of 9=pれ elements,p prime

Pσ (a配}  Praective plane over GF(9)

lχi        number ofelements in the set χ

∬      the natural numbers(■ ,2,3,… 〕

|(1ュ ∈″11≦ 翼≦,3声 011,■ )=1〕1  9
ztt        cyclic group oforder■

〈P〉      the grOup generated by P.
。(寺    Order ofthe element t
σ‐螢魔    the groups C and ff are isomorphic

警・
「(ac)  size Of Second largest complete arc in Pc(2,9)
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INTRODUCT10N
The subgeometry Pξ (2‐,2‐)Of Pf(214)has been classifled see[3]。 CycliC

projectivities have a fllrther application in elucidating the structure of

praect市 e spaces over flnite flelds when the order of the fleld is not prime.

Firstly, since FF(■ )iS a Subfleld of GF(9■ )fOrた in ∬, so Pc(73′ ■) iS
naturany embedded in Fξ 〔澪,qセ)One the coordinate systenl is flxedo Any

PC幹,■)embedded in Pσ (■ ,9キ)iS a subgeometry of Pf(■,9k)=

Let s be the set of such subgeometries,and let scll.■ ,9誌 }=ISi。

Every inite praect市e spacc PfttE,q)has a cyclic prtteCt市 ity,that is

a biieCtiVe incidence― preselving rnap 7 which pelHlutes the points and hence

the prirnes in a single cyclic;  r is also known as a Singer cyclic. Thus T

generates a cyclic group〈T)of Order

θ(21,7)=IPC(■ .暉 }|=(9n■
1-■

)/(q-1)。           (1)
It has often been ofinterest to investigate orbits of subgroups of〈 T)。

‐       For example,when g is square,

θ(2,7)=■ =+q+1=rJ。               (2)
Where l,=守 _ぜ T+l and S=9+ぜ 暉 +1.Then the orbits of(7F)haVe SiZe s

and are Baer subplanes Pc(2.√ ); the orbits of 〈7・ )haVe size r and are

complete r― arcs with O>4,that is sets of r points no three of which lie on a

line and its not contained ofヶ 十■)―arCS See[1],[2]and[4].

Notation foF Sma‖ rlnite rlelds

fF(1ゆ =(0,■ 1 2=0〕 :

fF(4)=(al Lα ,α
2 1 2=α =+α +1=α3+■ =01F

`F(16)={亀
1′ %o3,00,OS,。 5,①,1。7.。,,。

',010,cIDl l,018,。

13,。1412=o4+ctp十

1=0'十 CII言 +1=01・ +o3+1=ol° +05+1=。
13+0`+1=CID'+0'+1=

.    。12+。11+1=o15+1=0〕
,

Background
Lemmal:The number ofsubgeometries is as follows:

s無′9′ 暉り=7・転・1)攀-1)F2Π
ttξ E(9澪 `-1.)バ 91-1)]・

Proof see[4].

coronary 2:The number g輛 ,7.7驚)iS multiplicative in the sense that

sttl′ 守,9り F無′gヤ′qたり=F{綺メ9,7た
1)。

Corollary 38 0n the line Pε (■.1た飢
1.s(■ 9バ

た)=9κ
~1(92た _1≫バ■富―■),

2.J(1,9192)=.(98+■ ).

Corollary 4:In the plane Pc(a g2),

s(ac,92)=93(92+⇒(93+1).

Corollary 5:In particular,

s(aa4)=360;
J(a4.■ 6)=70720;
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『(2.&16)=25459200,                                         ヘ

Lemma6:if r,s and r are positive integers withミ >1,then

N=剛
is an integer ifand only if(r,s)==1.

Proof see[4].

Corollary 7:The integer θ(■′9)diVides θ(ll,9ヤ )if and Only if

(ル′総+1)=1,
Corollary 8: The integers θ(2,2), θ(2,4)diVides θ(2,24)。

Lemma 9: If F iS an ilTeducible polynornial of degree r over σF(9)and

(れ r)=1,then F iS irreducible over σF(9た ).

Proof see[4].

Example10:The polynomial  F00=X3+x2+x+α is an inieducible of

degree 3 over ξF(4)and(2,3)=1,then F iS irreducible over σF(42)。

Lenlllla l l:Let■ ,3,σ be positive integers such that(■ ,3)=1,Then there      .
exists an integer rl such that o≦ サ,1■‐σ-l and“ +ηlβ,σ)=1,
Proof see[4].

Remark 12:For the remainder,write

w=θ 03′ 9た)=(9た転・ 1)-1)/(9た -1),

T=θ (11,9)=(9・・ 1-1)/(q-1),

g=(ぼ tn.1)_1)/(gn・ 1-1)′

y=(■κ-1)/(9-1),

“
=W/ν =2/)'.

Theorem 13:If(た ,■ +1)=l and r is a prdect市 ity Of Pc(a,9た )WhiCh acts
as a cyclic prdect市 ity On some PC(11,1)embedded in Pσ (71,9た ),then

l.there exists a cyclic prdect市 ity ι of Pc(,1,9た )Such that F=7:
2.eve理/orbit of r is a subgeometry Pσ (Pl,9)F                                ■
3.ifふ。is any cyclic praectivity of Pccrl,qり ,then the orbits of tt are     ~
subgeometries Pσ cFt,9)。

Proof see[4].

Construction of Pσ (2.■6)

From the example 10,the polynonlial

F(冷 =X3+x2+x+ω
is an irreducible of degree 3 over σF(16),SinCe F00≠ 0,Vχ ∈σF(16),SO

the prdectiVity T given by

is cyclic on pG(2,'16). With p(i) - p(o)rr, i:0,.,,,222 and p(0) - (1,0,0),

also
s(L,L6):L7,0(2,16):?7?;hence we have 273 points,?,73 lines, 1-7 points -

on each line and 17 lines passing through each point.
Hence, the lines of rc(z,to) is as follows:

０

１

１

１

０

１

０

０

ω

Ｆ

Ｉ

ｌ

ｌ

Ｉ

‥

Ｌ

〓
ヽ
ノω＋χ＋′十

３
χσ〓７
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Lines of f'c(.z,1GJ
Ll L2 Lztz

0 1 272

1
つ
４ 0

4 5 3

16 17 15

26 27 25

57 58 56

64 65 63

91 92 90

93 94 92

99 100 98

104 105 103

123 124 122

143 144 142

205 206 204
219 220 218
228 229 227
256 257 255

Such that P(寺 =ご,こ =亀 …,272

For examples P(oゅ =0=(1lQO),P(1き =1=(Ql,時・….P(272)=272=(1,L坤 =

TheoreII1 14:The fo1lo、 ving are equivalent:

.       1.there exists a partition ofP曇 争l,■
諄
)intO Subgeometries PJ〔 露.c7)F

2.θ争≧′母》ノθ争な.暉 》`メ
3.(■ ,賛 +1)=1.
Proof see[4].

Corollary 15:The line Pc(1,■ ミ
)Can be partitioned into sublines Pc(1,■ )if

and only if(た12)=1.
Corollary 16:The plane Pご (a■

と
)can be partitioned into subplanes Pc(aq)

if and only if(■ ,3)=‐ 11

Corollary 17: The plane Fσ (a c2)can be partitioned  into ■
2_.+1

subplanes PJ(2,9).

Remark 18:Let θ(71′ 争9々)=θ (Pl,cた)/θ争
=メ

q).Then,if(れ 織+■)=1,it has
been shown that PG(2,ff驚 〉Can be partitioned into θ

.(γ

l1 91 q驚 )SpaCes PG← と,■)
Where

θ経1■.■
た)=(1薄靱・ 1}-1)缶 -lV[缶苺―■X■縣1-lpl.
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Lelnllla 19:The number θ(lじ,9,9k)iS multiplicative in the sense that

θ(澪,919誌》.θ t7=,暉
片
,c蔵

こ)=θ (Pt′ 9′
qおり・

Corollary 20:

1.θ(2.2,4)=3.

2.θ (2‐14,16)=1‐ 31

3。 θ(2‐ 2,■6)=39,
Remark 21:If(た ,■ +1)=1,the number σ(71,9,9た )Ofpraect市 ities T which

act cyclicany on a Pσ (蔵,7)Of Pσ (n′ qた)Can be detellllined.

Proof see[4].

Results and]Discussion

Construction of subplane Fσ (2′ 2)

Theplaneofordersixteenconsistsof39dittOintplanesofordertwo:

w=273, T=7.l`=39、 Since 14=3,a FC(2,2)Can be picked out by selecting

multiples of 39.Hence,from the lines of Pc(2,■ 6),there is the following

Pσ(2,2)E
Lines of pqlz,z)

Ll L2 L3 L4 Lミ L6 L7

0 39 78 117 156 195 234

234 0 39 7∂ ff7 f56 f95

ノ56 195 23イ 0 39 78 ノノ7

Adding l,“ ,38 tO each entry gives 39 PC(2,2),When 273」 i=0,ブ ∈Ⅳ.

Every row in above table is consider line in Fc(2,2), and generated by the

following matrix:

「
=73'=|:I I: lil,

Such that,

[*trir: l*rj
L (r"
I ars

;15 - l*to
L*e

o(n) = 7,

Hence,

ω
♂

ω・４

♂
■
♂

０

１

０

Ｈ
ｒ

ヽ●

阻
ｈ
ほ
Ⅳ
乙

一一　　　　　　　　　　　　　一一

が
　
め

掛

井

一

が
♂
♂
♂
♂
ω
ノ０

(H)={f3● H′ H2,13,H4′ H5′ ″6:″ 7=13〕
・

So,this gives the following conclusion.

Corollary 22:

1。 (I)墨 Z7,

2.1麟 )iS Subgroup of〈 r).

Construction of subplane FC(2,4)

The plane oforder sixteen consists of 13 di可 Oint planes oforder four
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vi=273, r.:?1. u:13. Since u:13, a PG(;2,4} can be picked out by

selecting multiples of 13. Hence, from the lines of PG{2,16}, there is the

following PG{Z,4}:

Adding l,.=`112 tO Cach entry gives■ 3 Fσ(2,4),When 2‐ 7野 =aブ ∈Ⅳ.

Every column in above table is consider line in Fσ (2,4) and generated by

the following rnatrix:

D=「 13

Such that,

la

セ

５
　
５
　
９

ω
　
ω
　
ω

Ｏ

♂

♂

ヒ

嚇
〓

９

　

崚

　

導

レ
ｂ
』

〓
４

ｐ
♂
ω♂

５

　

７

　

９

ω

ω

鬱

覇
〓

３
Ｄお

薔
　
　
一
●

０
が
♂

１

１

１

♂
ω
♂

●

　

Ｔ

　

Ｓ

●

ω

ω

懸
〓

‘
ｐ

が
１
♂

ピ
聯

〓
０

ｐ
♂
♂
が
　
　
４７
３

６

　

６

　

４

鬱

ω

ω

Ｆ
〓

９
Ｐ

０
１
♂

臓・ =[i4

D3=

Dさ =

砂
14

`,5
。

14

`,7
■,9

4,5

1
014

1

ビ

汁

盟,

ｏ
♂

♂

『

１
‐
ｌ
′ｄ

　

♂

♂

♂

ω
13

。
13

ω
19

p7=li

I｀ he plane Pσ(2,4

0 234 つ
４

つ
４ 156 ０う

、
プ

う
Ｄ 247 234 169

う
、
ソ

”
ａ
可

26 260 247 182 156

39 0 260 195 169
つ
４

く
υ

う
、
プ 0 208 182

65 26
う
、
ノ

つ
４

つ
４ 195

78 ９う
、
υ 26 ４う

、υ
つ

一
208

91 52 39 247 う
乙

う
∠

104 65 52 260 ４う
、υ

（
′
ん

l17 78 65 0 247
０う

、
υ 91 78

う
Ｄ 260

う
、
υ

”
Ａ
マ 104 91 26 0

156 117 104 39
う
、
υ

169 ０う
、
υ 117 52 26

182
う
、
ソ

”
Ａ
可 130 65 39

195 156 143 78 つ
４

く
υ

208 169 156 91 65
つ
４

つ

一
182 169 1()4 78

234 195 つ
４

０
０ 117 91

247 208 195 130 104

260 221 208 143 117

"
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電il      ヘ
５

４

９

　

　

　

　

　

　

　

　

′

　

　

０

０

１

０

ひ

鬱

　

　

・・
　

　

１

　

０

・

０

３

が
貯
聯
　
．
．
♂

ω
ω７
♂
　
　
〓
―…

３．．　
　
　
。
ω６
♂
　
　
　
　
　
　
　
・

か
ぜ
ほ
レ

９．．　　♂
ω．３♂

ｆ

レ

シ

ｆ

葦

写
♂

ｉω期
群

ω

ω

ω

　

　

〓

２．．　
　
♂
♂

ω

ｌ
　
　
　
　
　
　
　
　
　
　
　
　
４
　
３
　
　
　
　
　
　
節

静
毒
ザ

ｐ

５
　

　

　

　

ｐ

♂
♂
♂
　
　
ｐ・　
哺
咄
潤

３

　

３

　

３

が
島

妙

　

ω

ω

ω

９

　

９

　

６

一一　
　
〇
０
♂
　
ω
ω
ω

Ｄ

　

鷹

ぱ

一一
　

　

　

　

〓

４

　

　

　

　

　

　

７

ｐ

　

　

　

　

ｐ

=′ 3・

Hence,

(p)={f3,P′ D2′ …′D20:p21=f3)

So,this gives the following conclusion.

Corollary 23:

1.〈p)螢 Z21,

2。 (11)iS Subgroup of(T)。

71-arCs in Fc(2,24)

The orbits of σ==(721)haVe size 13 and are complete 13-arcs,the orbits of

f are given as foHowing:

た1==(0,21,42′ 63,84,105,126,147,168,189,210,231,252〕 ′

亀 ==(1′ 2z43.64′ 85,106,127,148,■ 69,190,211,232,253〕′

A・3==(2,23,44′ 65′ 86′ 107,128,149,■ 70,191,212,233,2541,

た4==(3,24,45,66187.108,129,■ 50,171,192,213,234,255〕 .

た。==(4.25′ 46,67,88,109,130,■ 51,172,193,214,235,256〕 ′

た。1=〔 5,26.47.6a89,1■0,13■ .152,■ 73,194,215,236,257〕′
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た,=(6‐ 2乙 4・3′ 6■90,1■ 1,1‐ 32.15■ 1‐74.195,2161237゛ 2‐58〕゛

た91=(7.28,49,7慇,91,1■ 211313,151,1.75′ ■96,■■71238,2159]′

た9=(8,225乳 71.92.113,134‐ 155,176.■97.218.2322601.

た19={%3%51,7a93,114‐ 13曳 156.1771■98,219124■ 216■ ]`

財11=(10,31,52,73,9tllヽ 136,1暮乙17a192220.241,262〕 ′

ル12==(lL3・ 2153,74,95,1.16′ 13711.58,179′ 2100.2121.2■ 21263),

た13=(1乙 33.5t75,96.11■ 13a159,■ 80.201,222,243,264),

[14={13,34,5乳 7619■■la■39,16Q181120為 223,244,265〕
=

た15=(14,3現56,77,9■ 119,140,161,18乙2.0■224,24暁 2661,

た16=〔1暁 36.5■78,92120414■ 116乙■83.2.04,2‐ 25,24612671.

脂17=(lQ37.58,79,10Q12‐ t144163,■ 84‐20駐 226.247.2.681‐

た.9=モ■7.3a5%80,10■.■2為■43.164‐■8乳20a22■24ι269〕 P

■19=‐ (■339,60,3■.10a■ 2■■44■6■■86.207,22■ 249.270).

た20:=〔19,4繊,6L82.103.■ 24,145,16.61‐■87,208,2.29,250(27■ ]・

[31=(2Q4■16ム83,19t125,■46,16■‐■88,20%23‐亀2.5■,2721,

Transfollllations can be carried out as follows:

r    r   T    F   T    F   T
れ‐亀→亀‐おζ‐■昔→れ→…い亀1

Hence,theた I,:=.1...・ 12■.are prdectiVely equivalent。

So,this gives the following conclusion。

Corollary 24:

1。There is a unique complete 13-arcin Fσ (2,■6》

2.m″ (2‐ φ =■ 3′

3.ε =(T2)基 z13,

4.G is subgroup of(T〉
=
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In Conclusions

●   The main computing tool is the mathematical prograrnining language       ^

GAP.
●   The subplanes ofthe planc Pc(2,■ 6)are classifled.

●   In the plane Pσ (2,16)the important arcs are caned complete and are
those that cannot be increased to a larger arc.

・    The second largest complete k― arcs in Fσ (2,16)are classifled.

●   Each of these arcs gives rise to an error― correcting code that corrects

maxilnunl possible number oferrors for its length.
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ABSTRACT
In this paper, we introduced two concepts. A module M is said to be

purely quasi-injective (resp. quasi-cotorsion) if it is fully invariant in its
pure-injective envelope (resp. if it is flat and fully invariant in its cotorsion
envelope). Endomorphism rings of both of the above types of modules are

proved to be regular and self injective modulo their Jacobson radicals. If M
is a purely quasi-injective (resp. quasi-cotorsion) module, then so is any

finite direct sum of copies of M. Each of the above concepts is stronger than

the well-known concept of quasi-pure-injectivity, but not equivalent. This
solves, negatively, a problem of Mao and Ding's of whether every flat quasi-

pure-injective module is fully invariant in its cotorsion envelope. Certain
types of rings are characterized in terms of purely quasi-injective modules.

For example, a ring R is regular iff every purely quasi-injective R-module is

quasi-injective, and is pure-semisimple iff every R-module is purely quasi-

injective.
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INTRODUCTION
Let R be an associative ring with identity. Unless otherwise stated

every module is a unitary right R-module. A submodule N of an R-module
M is said to be a pure submodule if the mapping 7t/@(J--->M@ U induced by
the inclusion map N---M is monic for any (finitely presented) left R-module
U. U is said to be flat if the map tt{@(l+M@U induced by a

monomorphism N-rM is monic for any R-modules N and M. A relation
between flatness and purity is the following: if M is a flat module then any

submodule 1/ of M is a pure submodule iff M lN is flat (1) p. 227.Let M and

1/ be two modules. M is said to be l{-pure-injective (2) if any

homomorphism a from a pure submodule of N into M has an extension to a
homomorphism from l/ into M. M is said to be quasi-ptu"e-injective if it is
M-pure-injective. M is called pure-injective if it is ,n/-pure-injective for any

module I'{. M is said to be cotorsion if rxt1r. M):0 for every flat module F.

This is equivalent to saying that M is F-pure-injective for every flat module

F (2).Every module M has a pure-injective (resp. cotorsion) envelope (3)

(resp. (4)), i.e. a minimal pure-injective module containing M as a pure

submodule (resp. a cotorsion module C containing M such that UM is flat
and every homomorphism from M to a cotorsion module factors through the

inclusion map M---+C and any endomorphism of C that is restricted to M is
the identity must be an isomorphism). A pure-injective (resp. cotorsion)

envelope of a module is unique up to an isomorphism and is denoted PE(M
(resp. C(M).Since C(M /M is flat, hence if M is flat then so is C(I1). If
{M,\,:,,..,, is a finite family of modules thenPE(o, M,)=@,PE(u,) and

c(o,tr )=o, c(M,)(5) p.13a.

Purely Quasi-Injective and Quasi-Cotorsion Modules
We begin by defining purely relative-injectivity and relative-

cotorsionness, which are stronger than relative pure-injectivity.

Definition. Let M and N be two modules. Then:
1. M is said to be purely N-iniective if for every homomorphism

u:N -+PE(M), a(N)cM.
2. If N is flat, M is said to be N-cotorsion if for every homomorphism

a:N -+C(M), a(N)cM.
3. M is purely quasi-injective if it is purely M-injective, and quasi-

cotorsion if it is flat and M-cotorsion.

Remark 1. Let M and N be modules. Then, M is purely N-injective iff for
every homomorphism s:P9(lr)-PE(M ) *. have ,p(u)-M. And if N is
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flat then M is N-cotorsion iff for every homomorphism g:c(N)-+ c(,rtz) we

have eQt)c u .

Proof. Let M be purely //-injective, and let q}E(lr)-PE(M ) b. a

homomorphism. Then elr:N -+ PE(az ) is a homomorphism which gives, by

assumption, that A@)=,plr @)sM . Conversely, let a:N -+Ye(U) be a
homomorphism. Since PE(Iv} is PE(M)-pure-injective, this yields a

homomorphism g:PB(lr)-rPE(M ) which extends a, and the hypothesis

gives 
"(N)=,?(N)e 

M . The second part is proved similarly.

In particular we have: a module is purely quasi-injective iff it is frlly
invariant in its pure-injective envelope, and similarly aflot module is quosi-
cotorsion iff it is fully invariant in its cotorsion envelope.

The relation between the above concepts is not clear. However, if R is
a commutative noetherian ring, then a flat R-module is cotorsion iff it is
pure-injective (6). And hence pure-injective envelopes and cotorsion
envelopes of flat R-modules coincide. Therefore, we have the following:

Proposition l. Let M and N be modules over a commutative noetherion ring
ond let N be/lat. Then:

I. M is purely N-injective {f M is N-cotorsion.
2. N is purely quasi-injective iff it is quasi-cotorsion.

The relations between the above concepts and that of quasi-pure-

injectivity are given in the following proposition, of which the first part is
given in (2) proposition3.l2, and the second part is similar.

Proposition2. Let M and Ir{ be modules. Then:
I. Provided that N is flat, if M is N-cotorsion then M is N-pure-injective.
2. A M is purely N-injective then M is N-pure-injective.

Corollary. If o module is purely quasi-injective or quasi-cotorsion then it is
q u as i-pur e - inj e c t iv e.

It is clear that a pure-injective (resp. a flat cotorsion) module is purely
quasi-injective (resp. quasi-cotorsion). But the converse may not be true in
general as in the following two examples:

Example 1: One may take a regular ring R which is not noetherian, hence

there must be a quasi-injective R-module which is not injective (7). This
seryes, certainly, as a counter example to the above implications.
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For the next example, recall that a module M is called absolutely pure
(8) if it is a pure submodule of any module containing it.

Example 2. Consider the ring R = Q*, with componentwise addition and

multiplication, as an R-module. This ring is commutative regular, hence

I = q(Nt is a pure two-sided essential ideal, so it must be fully invariant.

Moreover,R is injective for,R= fIi.NR;whereRi: fIi.N.tand{: ! for
i:j and zero otherwise. So R is a product of simple (hence injective modules
since R is commutative regular) and then it must be injective. Let
N , =PE(z) which must be equal to C(z) by (6) and which is a flat (since ,

is flat) and a pure-injective module but not quasi-injective. To see this, let E
: E(1tr) (which can not be equal to i/, for otherwise - would be pure in an

injective module, i.e. ! would be absolutely pure, hence injective (9)) and

let f :Z--> E be the ! -homomorphism defined bV 1(l) : e for some e e E -
1/. Injectivity of E yields a . -homomorphism g of E extendingl Now if 1/
is quasi-injective then g(M) c i/ and hence f (Z)c 1/ a contradiction. Now

consider the ring R xZ with componentwise addition and multiplication. Let
M =R xi/ be the R xZ -module with

(r,z)(s,n)=(rs,zn) Y (r,z ) e R x Z, (t,r) e R x,V

and componentwise addition. It is straightfbrward to prove that:
1. Rxi/ =PE(AxN)=c(l x1/).
2. A xN is a flat R xZ-module.
3. A xN is fully invariant in R x1/ (hence it is purely quasi-injective and

quasi-cotorsion) but neither pure-injective nor cotorsion nor quasi-
injective.

Theorem l. Let N,(ie1) and M be modules ond N=(D,N,. Then the

following statements are equivalent :
l. M is purely N-injective.
2. M is purely N;injective for all i eI.

If Ni is /lat for all i, then the following statements are equivalent:
l'. M is N-cotorsion
2'. M rs .{- cotorsionfor all i.

Proof. (l)= (2): Let d, :N , -+ PE (M ) be a homomorphism for each i, then

d=@d,:N -+PE(M ) ir a homomorphism such that, by assumption,

o(N)cM, hence o,(N,)ruYiet.(2)=(1): Let Mbe purely tr/,-injective

for every ieI, and let a:N -->PE(M ) be a homomorphism. For each ie1
define a,: N, -+Ye(u) by a,(r,)= o(rt,(*,))vr, . N, where t, I N, -+ N is the

inclusion mapping for each ieL Then it is clear that a=@di, and for any

xeN, x=(x,),.,, with x, eN,Yiel and x, =0 for all but finitely many i's.
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Thena(x) = o((*,),., )= (o a,)((r,),., )= O (r, (r,)). But by hypothesis, each

o,(*,).M. Hence, the'finite' sum @ o,(r,). M. The equivalence of (1')

and (2') is proved similarly.

Corollary. A module M is purely N-injective (resp. N-cotorsion) ff M is
purely l{D-iniective (resp. Itlt)-cotorsion) for any index set I and any (/l"t)
module N.

From this corollary together with proposition2,we get:

Proposition 3. Let M and N be modules. If M is purely N-iniective, then M
is lt/D-pure-injective for every index set I. Also, if N is /lat and M is N-
cotorsion, then M is IiD-pure-injectivefor every index set I.

Theorem 2. Let Mt,...,M,, and N be modules. Then the following statements

are equivalent:
1. MP...@Mn is purely N-injective.
2. M; is purely lV-injective for each i.

Similarly if N is Jlat, lhen the following stotements are equivalent:

l' . M 1@. -.@Mn is N-cotorsion.
2'. M,is N-cotorsionfor each i.

Proof. Put M: Mt@...@M,, Pi:PE(Mi) for each i: 1,...,r?, so that P:
PE(IvI): P t@...@Pn and let 7r;: P ---, Pi be the natural projection for each i.

(1)= (2):Vi - 1,... ,n let a, e Hom(N,P,) and put a = d,t+"'t d, which belongs

to Hom(N,r). Since M: M1@...@Mn is purely ,M-injective, then "(N)c 
M ,

hence tr,(a(N))=",(u), soa,(,nr)cM,.(2)-(1): For any ae Hom(l/,r)

we have d=tTroa+"'tfr,oa. Put di=frioa Yi, so that a, e Hom(,lrr,4)Vi.

Since M i is purely l/-injective Yi , then o,(N)e M Yi and

"(N)=(r,+...*d,Xlr)-- M,@...@M,. The other equivalence is proved

similarly.

Corollary. I direct summand of a purely quasi-injective (resp. quasi-

c otor s ion) module is pur ely quas i-inj ectiv e (r esp. quas i-c otor s ion).

Combining theorems I and 2,we get:

Theorem 3. l. LetMt,...,M, be (lat) modules, then M1@...@M, is purely

quasi-injective (resp. quasi-cotorsion) ,ff M, is purely tr$-injective (resp. h[i-

cotorsion) for each i j e {1,. . .,n\ .
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2. A (la) module M is purely quasi-injective (quasi-cotorsion) iff \u( is
purely quasi-injective (quasi-cotorsion) for every positive integer n.

The following proposition can be proved by imitating the proof of its
analogous statement for quasi-injective modules (see e.g. (1) p. 239):

Proposition 4. Let M be a purely quasi-injective (resp. quasi-cotorsion)
module and let PE(M )=@,.,X, (resp. C(M)=@,./ ,) b, a direct sum

decomposition of vr(u) (resp. of c(u)1. Then M = @*t(u n x,).

To study endomorphism rings of purely quasi-injective and quasi-
cotorsion modules, we need two lemmas:

Lemma I (2). Let M be a module with endomorphism ring S. If M is MD-
pure-injective for any index set I, then S is a cotorsion ring.

Lemma 2 (10). Let R be a cotorsion ring and J(R) rrs Jacobson radical.
Then R/J(R) is a right self injective regular ring. Moreover, idempotents lift
modulo any two-sided ideal I of R.

Theorem 4. Let M be a module with endomorphism ring S. If M is a purely
quasi-injective or a quasi-cotorsion module, then S/J(O is a regular self-
injective ring and idempotents lift modulo any two-sided ideal of S.

Proof. If M is a purely quasi-injective or a quasi-cotorsion module then, by
proposition3, M is M0-pure-injective. So by lemma l, S is cotorsion, and
by lemma 2the result follows.

Now we are ready to give an example showing that a quasi-pure-
injective flat module need be neither fully invariant in its cotorsion envelope
(i.e. quasi-cotorsion) nor fully invariant in its pure-injective envelope (i.e.
purely quasi-inj ective) :

Example 3. It is an easy matter to verifr that the ring Z of integers is a
pure-simple Z -module (i.e. it has no pure submodules except the trivial
ones (ll)). Hence, it must be quasi-pure-injective. But (the endomorphism
ring of) Z is neither regular nor self-injective modulo its Jacobson radical.
Hence, by theorem 4, it is neither purely quasi-injective nor quasi-cotorsion.

Rings Characterized by Purely Quasi-Injective Modules
One of the aims of studying modules is to study their ground ring.

Regular, pure semisimple, noetherian and semisimple artinian rings are
characterized here in terms of purely quasi-injective modules.

3s6
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First,we needtwo lemmas,whose proofs are given in(12)。

Lemma 3: For a ring R, the following statements are equivalent:
l. R is regular.
2. Every pure-injective R-module is quasi-injective.
3. Every pure-injective R-module is injective.

Lemma 4: For a ring R, thefollowing statements are equivalent:
1. R ,s pure-semisimple.
2. Every R-module is quasi-pure-injective.

Theorem 5. For a ring R, thefollowing statements are equivolent:
1. R ls regular.
2. Every purely quasi-injective R-module is quasi-injective.

Proof. (1)=(2) is clear. (2)=(1): Since any pure-injective module is purely
quasi-injective, then by assumption, any pure-injective R-module is quasi-

injective, and so, by lemma 3 R is regular

Theorem 6z For a ring R , thefollowing statements are equivalent:
l. ,R is pure-semisimple.
2. Every R-module is purely quasi-injective.

Proof: (l)=(2) is clear since any module over a pure-semisimple ring is
pure-injective, hence purely quasi-injective. (2)=(l) Since purely quasi-

injective modules are always quasi-pure-injective, then by assumption any

R-module must be quasi-pure-injective, and by lemma 4, R is pure-

semisimple.

The class of rings over which every quasi-injective module is injective is

the same class of rings over which the direct sum of any two quasi-injective

modules is quasi-injective. Analogously, we have the following:

Proposition 5. For a ring R, the following statements ore equivalent:
l. Any purely quasi-injective R-module is pure-iniective.
2. The direct sum of any two purely quasi-injective R-modules is purely

quasi-injective.
Proof. (l)=(2) is clear. (2)=(1): Let M be a purely quasi-injective R-

module and let P :PE(M). By assumption, M @ P is purely quasi-injective.

So by theorem l, M is purely P-injective and hence it is P-pure-injective by
proposition 2. So there is a homomorphism d: P -> M which extends the

identity map of M (i.e. d ot =1, where t: M -->P is the inclusion map). This

means that M is a direct summand of P or pure-injective.

り
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A ring R is semi-simple artinian iff every R-module is injective. The
following theorem shows that: 'any purely quasi-injective R-module is
injective' is enough to make R semi-simple artinian.

Theorem 7. For a ring R, the following statemenls are equivalent:
l. R is semi-simple atinian.
2. Every purely quasi-injective R-module is injective.

Proof. (1)=(2) is trivial. (2)=(1): Every purely quasi-injective R-module
is injective, hence quasi-injective. So by theorem 5, R is regular. And any
quasi-injective R-module is injective implies that R is noetherian (7). Hence
R is semi-simple artinian.

C. Meggibon (9) proved that a ring R is noetherian iff any absolutely pure
R-module is injective. Here, we generalize this result to pure-injective,
quasi-injective and purely quasi-injective R-modules. But before this, we
need a lemma:

Lemma 5 (8). Let M; be a module for every iel. Then @,.,M, is absolutely

pure ilf each M1 is absolutely pure.

Theorem 8. For a ring R, thefollowing statements are equivalent:
1- R is noelherian.
2. Any absolutely pure R-module is pure-injective.
3. Any absolutely pure R-module is purely quasi-injective.
4. Any absolutely pure R-module is quasi-injective.

Proof. (1)=(2) is clear from (9). (2)=(3) is immediate. (3)=(4): Let Mbe
an absolutely pure R-module, hence it is a pure submodule of its injective
envelope E, so we must have E : PE(IO and by assumption M is fully
invariant in E, or quasi-injective. (a)=(l): We will prove that any
absolutely pure R-module is injective and hence by (9), R must be
noetherian. So let M be an absolutely pure R-module and let E be its
injective envelope. Hence E, being injective is absolutely pure, and by
lemma 5, M @ E is absolutely pure, hence quasi-injective by assumption. So
M is E-injective by (13) p.8. Therefore there is a map a:E--+M which
extends the identity map of M. So M is a direct summand of E and hence it
is injective.
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ABSTRACT
In this work we introduce the concept of free intersection space with .

basic definitions and some properties for this space.

INTRODUCTION
A topology on a set X is a collection T of subsets of X, called the open

sets, satisfying:
l. Any union of elements of T belongs to T,

2. Any finite intersection of elements of T belongs to T,
3. tJ and X belong to T.

We say (X, T) is a topological space [].

There is another structure called m- structure space defined as -
follows

Let X be a nonempty set a collection T of subsets of X is called
minimal structure on X (m-structure) if i and X belong to T.[2]

Clear that every topological space is m- structure space. the above
two structures play as principal structures for many others structures for
example a bitopological space is two collections Tl and T2 of subsets of
X such that (X,Tl) and (X,T2) are topological spaces,a set A called quasi
open if A:W r; V where W belong to Tl and V belong toT2. In all these

structures the intersection of any collection of open sets not necessary open
set this means in topological space the kernel of a set A :
n { .:ir ,{ I l.'ii &;oe/i seri [3]is not necessary open set ,so the quasi kernel of a
set A:f] [ ,ri: r{ E ii .,.r clirasl clpstt sef} [4] is not necessary quasi open set .
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In this work we define a new concept (as we know) called a free
rt intersection space as follows let X be a nonempty set a collection T of

subsets of X is called a free intersection space on X (F-space) if
1. X belong to T 2. Any intersection of element of T belong to T

This idea comes from the fact (in group structure) the intersection of any
collection of subgroups is a subgroup and the group itself a subgroup, more

than the intersection of any collection of closed sets is closed set.

It is clear that the collection of closed sets (in topological space) is F-space

and we show that the converse is not true in general.

The properry (2) implies that the kernel belongs to T, so the kernel of
a set or element will be important to define basic definitions in this
structure.

! 1. Structure of F-space
Definition(l.1) Let X be a non-empty set a subcollection s of P(X) is called

free intersection space (F-structure space) sirrply (F-Space) if 3 satisfies the

following
l-X belong to 3
2-Any intersection of element in 3belong to 3.

Definition(1.2) Each member inSis called F-open and the complement of
F-open is called F-closed .

The following example (1.3.1) shows that the F-Space is not collection of
closed sets (for some topological space), by other word the complement of it
is sets not topology on X.

t

Examples (1.3)
l-Let X:{1,2,3,4,5} and 3:{X,{1},{7,2,3},{1,4},{1,5}, then (X, 3) is

F-space.

2-Let G be a group and s the set of all subgroups of G, then (G,3 ) is F-

Space called F-space induced by group.

3-Let M be an R-module and 3 be the set of all submodules of M, then
(M,3 ) is an F-space called F-space induced by module'

4-Let (X,T) be a topological space and 3 be the set of all closed sets in X,
then (X, 3 ) is an F-space called F-space induced by topology.

i Definition(1.a) Let (X, 3 ) be an F-space and A be a subset of X, then

l- The set of intersection of all F-open which contains A is called F-kernel
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of A and is denoted by ker(A)
2- The union of all F-closed which is contained in A is called interior a

closure of A and denoted by Ic(A).
3- The union of all F-open which is contained in A is called F-interior of A
a

denoted by F-Int (A).

Remark(l.5)
By definition of F-space and F-kernel The F-kernel of any set is F-open

and it is smallest F-open contains A (that is any F-open contains A must
contain ker(A)).

Lemma(l.6) Let (X, 3 ) be an F-space and A be a subset of X, then Ic(A) is
F-closed.
Proof: since Ic(A):U{G; :ie },} such that GicA nd Gi is F-closed V ie}., -
then Ic(A):U {(X-Ui ) : ie},}such that X-U;:G; and U1 is F-open and

Ic(A;:y-(0Ui), then 0U1 is F-open by definition of F-space, then Ic(A) is
F-closed.r

This means Ic(A) is largest F-closed set contained in A.

Theorem (1.7) Let (X, 3 ) be an F-space and A,B are subsets of X, then
l- ker(A):A iff A is F-open.
2- Ic(A):A iff A is F-closed.
3- Ic(X-A):X-ker(A)
4- X-Ic(A): ker(X-A)
5- if AcB, then ker(A) cker(B)
6- ker(A0B) sker(A) 0ker(B)
7- ker(A) Uker(B) qker(AUB)
Proof:
l- Since ker(A) is F-open, then A is F-open set.

Conversely: since A sA and A is F-open then by remark (l-5) ker(A)gA
but Aqker(A) by the same remark, then ker(A):A.
2-since Ic(A) is F-closed, then A is F-closed .

Conversely: Since AcA, then AcIc(A), but Ic(A) cA,then Ic(A):4.

3- X-ker(A): X-fl {Ui: ie}., As Ui , Ui is F-open}
:U {X- U;: ieI, Aq Ur , Ui is F-open}
:U {X- Ui: ie}", X-Ag X-Ui , Ui is F-open}
:Ic(X-A)
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I 4- X-Ic(A): X-U {Gi: ie }", Gi c A , Gi is F-closed}
: n {X-G1: ie}., Gi . A , Gi is F-closed}
: n {X-G1: ie}., X-AsX- Gi , Gi is F-closed}
: ker(X-A)

5- Ker(B): [l {Ui: ie}",U; is F-open}, for any ie }' BcU; (by def. of kernel)

Now AcBsUi for any iel", then AcKer(B), but Ker(B) is F-open set,

then Ker(A) -Ker(B) by (1-5)

6- Since AnBcA and AnBsB, then by (5) Ker(A0B) Eker(A) and

Ker(A 0 B) q ker(B), therefore Ker(A 0 B) q ker(A) l,-) Ker(B).

7-Since AcAU B and B cAU B, then bV (5) Ker(A)cKer(AU B) and
v Ker(B) qKer(AUB) therefore Ker(A) U Ker(B) cKer(AUB). r

Definition(l.8 ) Let (X, 3) be F-space and AcX, ye X,
1- y is called F-interior element of A in case Ker(Y) sA.
2- y is called F-external element of A in case Ker(y) cX-A.
3- y is called F-frontier element if Ke(y) 0 A+ Qand Ker(y) 0 (X-A)+ tr

(y is not F-interior point of A and not F-external point of A).

4- A is called locally F-open set if A is the union of F-open sets that is

A: U {Ui : Ui is F-oPen ie}"}'
5- Ker(A)(^lKer(X-A) is called open frontier of A and is denoted by

oF(A).tt

Theorem (1.9) Let (X, S ) be F-space and AcX, the set A is locally F-open

if and only if A: U {Ker(x): xeA}.

Proof: suppose A is locally F-open then A: U {Ui : Ui is F-open i e }'}.
Let x e A, then x e IJ1 for some ie )', that is Ker(x) sUi.
Now A s U {Ker(x): xe A} c U {Ui : Ui is F-open ie}"}:A, then

A: U {Ker(x): xe A}.
Conversely : Since Ker(A) is F-open set, then A is locally F-open. r

v The above theorem means that every element in any locally F-open set is F-

interior element (i.e. F-int(A):A).
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Corollary(l.10) Every F-open set is locally F-open.
Proof:Let A an F-open set. Since {*} EA, then Ker(x) sA, but
A s U {Ker(x): xe A}, then A:U {Ker(x): xeA}and by theorem (l-9) A is
locally F-open. r

The converse of corollary (1-10) is not true in general to show that see the
following example
Example(l.I1) Let (26, 3 ) be F-space induced by the group 26 , then

A:{[0],[2],[3],[4]] is locally F-open but A not F-open.

Theorem(|.|2 )Let (X, 3 ) be F-space and AsX, then AU OFr(A):Ker(A).
Proof: AU OFr(A) :AU (Ker(A)0 Ker(X-A))

: (AU Ker(A)) I (AuKer(X-A))
: Ker(A) 0 X :Ker(A). r

Definition(1.13) Let (X, 3 ) be F-space and AcX, aeX
l- A is called F-dense set in case Ker(A):X.
2- a is called center element in case Ker(a):X.
3- a is called singular element in case Ker(a):{a}.

Remark(1.14)
l- Every set have center element is F-dense ,
since X:Ker(a)sKer(A), then X:Ker(A), but the converse is not true
to show that in example(1.11)

2-lf A is F-dense set, then OFr(A):Ker(X-A), since Ker(A)fl Ker(X-A) 'r
:X0 Ker(X-A):Ker(X-A).

3-if a is center element, then
a) a is not external element for any non empty set, since
Ker(a)0 A : Xl A:A+ Q

b) a is Frontier element for every non empty set, since
Ker(a) flA:Xfl A:A *Q.

And Ker(a) n (X-A):Xn (X-A):X-A + Q .

4-lf a is singular element, then a is extemal element of every non-empty
set

contains a , since Ker(a) 0 A:{a} (^lA: Q if ae A.

2.The continuity

In this section X and Y means F-space
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Definition(2.1) A function f: X ---+ Y is called F-continuous at a point a in X
if f(Ker(a))sKer(f(a)) and f is called F-continuous on X if it is F-continuous
on each a in X.

Theorem(2.2) let f:X---+ Y be a function, then f is F-continuous if and only
if for each locally F-open V in Y f'(V) is locally F-open in X.

Proot Suppose f is F-continuous. Let V be locally F-open in Y and

a.fr1v;, then (a) e V, Since V is locally F-open, then Ker(f(u))c V. Now
f is F-continuous, then f(Ker(a))cKer(f(a)) q V, then

f ' 1f1f er1a))) - f I (Ker(f(a))) - f, ' (V), but Ker(a) 
-- 

f ' ((Ker(a))), thus

Ker(a) sf '(V), therefore f'(V) is locally F-open.

Conversely: Let ae X, then f(a) e Y, since Ker(f(a)) is locally F-open, then

f r(Ker(f(a))) is locally F-open. Now a. f r(Ker((u))) is locally F-open, then

Ker(a) cf r(Ker((u)), thus f(Ker(a)) s(f r(Ker((a)))) qKer((a)), therefore

f is F-continuous function. r

Definition(2.3) A function f: X ---+ Y is called strongly F-continuous in case

for each F-open V in Y, f '(V) is F-open in X.

Theorem(2.4) Every strongly F-continuous function is F-continuous
function.
Proot Let f:X ---+ Y be strongly F-continuous and let V be locally F-open in
Y, then V:U {Ui :ie 2 } where Ui is F-open for any ie 2. now
f,'1v;:f r1U,;: 

U f r1U,;, since f is strongly F-continuous, then f 1(U1) is

F-open in X for any ie2, thus f,'(V) is locally F-open in X, therefore f is
F-continuous. r

The converse of theorem(2.4) is not true to show that see the following
example.

Example(2.s) LetX:26 and Y: Za and f:X ---+ Y defined by
F([0]):[0], f([)]:[], ([2]):[2], f([3]):[0], ([4]):[2], ([s]):[l], then f is
F-continuous but not strongly F-continuous.

Theorem (2.6) A function f:X --+ Y is strongly F-continuous iff for every

F-closed G in Y , f '(G) is F-closed in X.

Proof: Let f be strongly F-continuous function and G is F-closed in Y then

G:Y-U such that U is F-open in Y,thus f '(G) : f t(Y-U):x- f,'(U) .

since f is strongly F-continuous then
f '(U) is F-open in X therefore f '(G) - x- f'ru) is F-closed in X. I

ヤ

v
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Conversely:Let U be F―open in Y,thus fl(U)= fl(Y― G)such that G is     
ベ

F―closed,then Y― U is F―closed in Y,therefore fl(Y― U)is F…closed in X.

hence fl(Y…U)=X―fl(U),fl(U)iS F― open in X therefore f is strongly

F― continuous。 ■

Example(2.7)Every homomorphism group(R― module)is StrOngly

F―continuous.
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ABSTRACT
The primary purpose of this paper is to introduce the, 2-

coprobabilistic normed space, coprobabilistic dual space of 2-

coprobabilistic normed space and give some facts that are related of them.

INTRODUCTION
The theory of probabilistic metric spaces was introduced in 1942 by

Menger (l), the idea of Menger was to use distribution function instead of
nonnegative real numbers as values of the metric. The concept of random

normed spaces were introduced by Serstnev (2). In (3), Jebril and Hatamleh

introduced the concept of random n-normed linear space as a generalization
of n-normed space which introduced by Gunawan and Mashadi ( ). In this

paper we introduced a 2-coprobabilistic normed linear space depending on

the idea of random n-normed linear space was introduced by Jebril and

Hatamled (3) and investigate their important properties. Then we shall

introduce the definition of 2-coprobabilistic bounded linear functional.
Thereafter we prove the set of all 2-coprobabilistic bounded linear

functional is linear space.

Some Results Of 2-Coprobabilistic Normed Space:-
In this section we give the definition of 2-coprobabilistic normed

space and prove some basic concepts of it.

We start this section by giving a definition of 2-normed linear space.
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Definition (2.1). (4):-
Let X to be a linear space over R ( field of real numbers ) of t

dimension d>2. A function ll.,.ll'X x X+R satisfu the following

axioms:
(N,) 11",,*rll= 0 if and only if X1eX2 are linearly dependent.

(N,) ll*,,*, ll = ll*r, *, ll

(N, ) llxl , cx2ll = l.lll*, , x,ll for any c e R.

(N. ) ll^,y * ,ll < ll",yll + llx, zll

is said to be an 2-norm on X and the pair (X,ll.,.lll ir called an 2-normed

space.

Definition (2.2). (4):-
Let (X,ll.,.lll U. a 2-normed linear space, a sequence {xn} in X is said ^

tobeconvergenttoapoint xeXincase 
"lflllr,xn 

-rll=0 for each y€x.
In this case, x is said to be the limit of the sequence {xn } and we denote it
by limxr. Otherwise, the sequence is divergent.

Definition (2.3). (4):-
Let (X,ll.,.lll U" a2-normed linear space, a sequence {xn} in X is said

to be cauchy sequence in case Hllr,Xn*p-*,ll=0 for each y€x and

P:|,2r....

Definition (2.4). (4):-
A 2-normed linear space in which every Cauchy sequence is -

convergent is said to be complete.

Definition (2.5). (1):-
A nonascending probability distribution function rl on R that is a left

continuous nonascending real function on R with n(x): I for all x < 0 and

r1(+m-; = 9.

Notes (2.6). (1):-
l-The family of all a nonascending probability distribution functions will be

denoted by V*
2-By setting F < G whenever F(*) < G(x), for each x e R, one introduces,

natural ordering in V*.
3-If a e R, then euwill be an element of V+ defined by
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Definition (2.7). (1):-

Let X be a linear space over a field R, a mapping C* from X into V+
is said to be a coprobabilistic norrn on X in case the following conditions
hold:

(c-Nr ) Cl = e6 if and onlY if x:0

(c- Nz ) If 0 + c eR then Cl. (t) = Cl tll
lcl

(c-N: ) Cl **, (s + t). -ur.{cl (r),CI, 1t;}, ror each s,t e R.

The pair (X,C*) will be referred to a coprobabilistic normed linear space

r (briefly c-NLS).

Let(X,‖ .Dbe annorlned space.For each x∈ X andt∈ R,a

function

CI(t)=|:  
∫ |:111

。(2.1)s

coprobabilistic normed linear space.

Now, we introduce the concept of 2-coprobabilistic normed linear

space as a development of coprobabilistic normed linear space.
v Definition (2.9)-

Let X be a linear space of dimension greater than or equal to 2 and a

mapping C from X x X into V+ is said to be a 2-coprobabilistic norrn on X
in case the following conditions hold:

(2-c-Nr ) C1*,,*2) = es if and only if x1, x2 dfe linearly dependent

(2-c-Nz) C1*, ,*2) = C(*r,*,)

(2-c-N3 ) If 0 + c e R then C1*,,"*r;(t) = C(*,,*r,(fr)

()
(2-c-N+) C1*,y*r;(s + t) < -axp(*,y;(s),C1*,r)(t)i, for each s,t e R.

The pair (X,C) will be referred to a 2-coprobabilistic normed linear space

(briefly 2-c-NLS).

Y
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In order to make definition (2.9) as clear as possible we will consider
the following examples.

Example (2.10):-

Let (X,ll.,.ll)U. un 2-normed space. Defined

。(2.2)

In order to prove(X,C)iS a 2-c―NLS,we must veritt the abOve four

(2-c―N)conditiOns

(2-c― Nl)For all t c R,with t>0

%,り0‐鵡 赫 Only if粘到

rand onサ f卜 1,X21=0
ifand only if xl,x2are linearly dependent

(2-c… N2)SinCe llXl,X211=|IX2,Xll,then c(xl,x2)=C(X2,Xl)

(2-c― N3)For all t∈ R with t>O and O≠ c∈ R

%,り0=

綸
Ъ鵬%,り0ぺm中
Cけ⇒←+0≦ mttCm③,Cmd………………9o

For each s,t∈ R and foreach x,y,z∈ X,we consider the following cases:―

(1)If S+t≦ O then one can recognize the following two cases

(i)If t≦ O then either s≦ 0 0r s>0。

If s≦ O then the proofofineq。 (2.3)is triVial.On the other hand ifs>0

then C(x,yttZ)(S+t)=1
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… %ρ=軋耐
℃押

Hence,ineq。(2.3)holdS in this case.

(五)If t>O then s<O and hence C(x,y+Z)(S+t)=1

に,4
C(札

"←

)=l and C(、のo=I+に
,到

Thus ineq。(2.3)holds

(2)If s+t>O then one can see the following two cases:―

(i)If t≦ O then s>O and hence c(x,z)(t)=1

%"け」刷可祠%ρ=儡
Hence ineq。 (2.3)holds

,then the proof ofineq。 (2.3)is

■

(五)If t>O then either s≦ O ors>0.If s≦ 0

trivial.On the other hand,consider s>0.If

C(、っ0)≦ C(為⇒0■en卜 ,非 ≦J卜 ,刻

Hence,

卜,y+瑚 _<卜 ,瑚

Sキ t+卜,y+到
~t十

卜,到

Similarly,

に,y+刻 _<卜 ,瑚

S+t+卜,y+到
~S+に

,剣

し      Thus,
Cけの0+0≦ ma4Cm●〉Cにつd
Example(2.H):―

Let(X,|,1)be an 2-nomed space.For each(xレ x2)∈ X2and t∈ R.

Deflned

‰①=II響卜1'」
|

。(2.4)

In order to prove that (X,C) is a 2-c-NLS, we must veriff the above

four (2-c-N) conditions.

(2-c-Nt ) It is easy to check that C1x,,*z ) = t0

v (2-c-N2)Sinc.ll*,,rrll:llrr,*,ll then C(*,,*r; =C{*r,*,)
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(2-c-N3 ) If 0 + c e R and t>0, then one can get the following ,*;:;;:::'"'
(i) If t < ll* t,cxrll then C,. * .,tf) = r .rxr,xzt,lcl

(ii) If ,,llr,,.^rll then C1*,,-r,,fr, = O

(2-c-Na) For each s,t e R, we must prove

c1*,y*,;(s + t) =.u*{c(*.y)(s),c1,.,;(t)}.. ........(2.5)

To do this consider the following two cases

(i) If s + t (llx,y + zll then C1*,y+z)(s + t): 1

And s + t < llr,vll+llx,zll
In this case one can recognize the foHowing two cases。

①IS≦に,洲 men Chher t≦ 卜,到 Or t>に ,到

If t≦ |IX,ZIl thepr00fOfineq.(2.5)is tri宙 al.On the other hand,if

t>|IX,Zll then c(x,z)(t)=0.Hence,ineq。 (2.5)holdS in this case:―

(ii)If S>|IX,yll then t<|lx,Zl and hence.

C(x,y)(s)=Oand c(x,z)(t)=1.Thus ineq。 (2.5)holdS.

(2)If s+t>|IX,yttZIl then C(x,y+z)(t)=0.On the other hand,if

s tt t≦
|lx,yll+|IX,ZIIo Thus ineq。 (2.5)holdS.If S tt t>IX,yl十 lx,zll

(i)If S≦ |IX,yl then t>|IX,ZI卜 Hence ineq。 (2.5)holdS.

(五)If S>|IX,yll theneither t≦ |lx,ZI1 0r t>|IX,JI

If t≦
|IX,冽 l then c(x,z)(t)=l andc(x,y)(S)=0。

Thus ineq。(2.5)holdS.If t>|lx,ZIl then c(x,z)(t)=0.Hence ineq。 (2.5)

holds.

Deinition(2.12):―

Let(X,C)be a 2-c… NLS,a sequence{xn}in x is said to be

convergentto a point x∈ Xincase 1lmC(y,Xn_x)(t)=O fOr each t>O and
n

for each y∈ X .

In this case,x is said to be the lirnit ofthe sequence{Xn}and We denote it

by lilnxn。 (Dtherwise,the sequence is divergent.

Deinition(2.13):―

Let(X,C)be a 2-c― NLS,a sequence{xn}in x is said to be

^
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r! Cauchy sequence in case 
nl11Ctr,*n+p 

_xn r(t) = 0 for each t>0, y e X and

P:|,2,. . . .

Deflnition(2.14):―

A 2-coprobilistic nomed linear space in which every Cauchy
sequence is convergentis said to be complete.

Theorem(2.15):―

Let(X,C)be a 2-c― NLS,for every t>0, y∈ X and λ∈(0,1),a

sequence{xn}in x iS COnvergent to x,ifand only ifthere exists nO∈ N
such that C(y,xn― x)(t)<λ fOr each n≧ n0

_    Proo■ …

For each t>0,a sequence{Xn)COnVerges to x,in case

l曳
C(y,xn_x)(t)=0.Then for each λ(三 (0,1)there exists an integer

nO such that C(y,Xn_x)(t)<λ ,fOr each n≧ n。

Conversely,let t be a flxed,t>0, y∈ X and λ∈(0,1)then∃ nocN such

that C(y,Xn― X)(t)<λ ,∀ n≧ n0

Hencell■ Cけ
,xn_x)(t)=0。

Let(X,C)be a2-c―NLS,for each t>O andλ ∈(0,1)a sequence{xn}in

X is a Cauchy sequence if and only iffbr each y∈ X and p=1,2,...,

ヨnO∈ N such that C(y,xn+p― xn)(t)<λ ,∀ n≧ nO

Proo■―

For each t>0,y∈ X andp=1,2,¨ っ1曳
Cけ

,xnゃ _xn)(t)=O then br

every λ∈(0,1)there e対sts an integer nO such that C(y,xn+p~Xn)(t)<λ ,

Vn≧ nOo Conversely,flx t>0,y∈ X then for a given O<λ <land

p=1,2,..… There exists an integer nO∈ N such that

υ         C(y,xn+p~Xn)(t)<λ ,∀ n≧ nO andhence l魂 C(y,Xn+p~Xn)(t)=0。
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Theorem(2.17):―

Let(X,|,1)be a comメ ete 2-norlned space.Then the 2-c― NLS deined

by eq。 (2.2)is a cOmplete 2-c― NLS.

Proo■―

Let{xn}be a cauchy sequence in X,then l雲 C(y,xn+p― xn)(t)==0

おr each t>0,y∈ X and p=1,2,¨ っThen l雲卜,Xn+p~Xnl=0。 Hence{xn}

be a Cauchy sequcnce in(X,||,||)。 Then{xn}iS a COnvergent sequence in

(X,|,1)。 Therebre,I曳
レ ,Xn一 劃 =0,thus lnC(井 xn_X)(t)=0お r each

t>O and y∈ X.Thus{Xn}iS a COnvergent sequence in(X,C)。

Theorem(2.18):―

Let(X,|,‖ )be a compに te 2…nomed space.Then the 2-c― NLS
deflned by eq。 (2.4)is a cOmplete 2-c― NLS。

Proo■―

ILet{Xn}be a Cauchy sequence in X,then lirn c(y,xn+p~｀
n)(t)==010r

all t>0,y∈ X andp=1,2,...,S° that fbr all t>0,there exists nO such

that版メ鮮p~Xnl<ち ∀n≧ n針

Therefore{Xn}iS a Cauchy sequence in(X,|.,||)and since(X,|。 ,1)iS a

COmメete 2-nomed space,then肝 ,xn一 XI<t,∀ t>0。

Hence, I塊 C(y,xn_x )(t)==0,Vt>0.Then{xn}iS a COnvergence sequence

in(X,C)。 TherefOre(X,C)iS a COmplete 2‐ c―NLS。

3。Coprobabilistic Dual Space Of 2-Coprobabilistic Normed Linear

望 Ce:―

In this section, we give a deflnitions of 2-coprobabilistic bounded

五near hnctional, unifollllly 2-coprobabilistic bounded and coprobabilistic

dual space of 2-coprababilistic nolllled linear space. AIso some results

related to thenl are discussed。

Deflnition(3.1):―

Let T:(X,C)― 一一→(R,C*)be a linear functional where(X,C)be

a2-coprobabilistic norlned linear space and C* be the coprobabilistic

norln deflned in eq。 (2.1).′ r iS Said to be 2-coprobabilistic bounded on X2
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in case there  exists  a positive  number 卜I  such that  for all

・      (Xl,X2)∈ X2and S>0,

C*IX卜 X2)(S)≦ Cに x2)(金 )

Theorem (3.2):-

Let T be a 2-coprobabilistic bounded linear functional on X2 . If
X1 2 X2 are linearly dependent then T(xr , xz ) = 0 .

Proof:-
Suppose x1,x2 are linearly dependent. Since T is a 2-coprobabilistic

bounded linear functional. Then there exists M>0 such

, thatC *r1*,,*ry (s) < C(*,,*r,t#), V(*r,xz) e X2and s > 0.

Then C *r(*,,*r; (s) < 0. Hence T(x,,xz) = 0

Now, the question arises: can one generate a2-norm from a2-
coprobabilistic norm?

To answer this question, see the following theorem this theorem
based on the idea that appeared in (5).

Theorem (3.3):-
Let (X,C) be a2-coprobabilistic normed space. Assume further that

(2-"-N5) for each t>0, C(*,,*r;(t) < I implies X1,X2 are Linearly

dependent.
vv 

For each (x1,x2) . X', define

ll*,,*rll,, =r"r{ t: c1*,,x2)(t) < I - "},where 
u e (0,1). Then for each

cr e (0,1), ll.,.ll" ir a2-normon X and {ll.,.ll, 'cr 
e (0,1)}

Is an ascending family of 2-norm on X.

Proof:-

(3.1)

llr,,rrll* :0 then for each t>0, C(*,,*r)(t) < 1- cr < l.
Thus by using the condition (3.1) one can get x1,x2 are linearly dependent.

Conversely, if X1:X2 are linearly dependent then for each t>0,

C(*,,*r;(t):0. Hence, for each cr e (0,1), ll*,,*rll" :0.

! Also, since C(*,,*r) =C(*2,*,) then llx1,*rll" =ll"r,*,ll.Moreover, if c+0
then for each a e (0,1),

First we must prove that for each cr e (0,1), ll.,.ll- it a2-norm on X. If
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llxl,cx2ll* =r"r{ s: C1x1,"*r;(s) < 1- "}
= rnr{lclt : C(*,,*ry(t) 

= 
r - "}

= l.lrrr{t :c(*, ,*r; (t) = 
r - "}

Where t = *. Therefore, llx,,.*rll,, = l.lllr,,*rllo
l.l

On the other hand,

ll",vll- + llx,zll* = trfts:C(*,y)(s) < 1- cr)

+Inft rC(*,,)(t) < I - ")> {r 
+ t :C1*,y*,;(s + t) < I - "}.

Then for each cr e (0,1), ll.,.ll" ir 2-norm on X. Second we must prove that

tll.,.ll, : cr e (0,1)) ir un ascending family of 2-norm on X.

Let 0(cr,1 (cr2 then

{t :c1*,,*r;(t) <l - oz}. t, :c1*1,*r;(t) 
= 

t - o, }
Hence, Inf{t : C(*,,*r;(t) <l - o z}> lnf{t :C1*1,x2)(t) 

= 
t - *, }

Thus, tll.,.ll,, : cr e (0,1)) is an ascending family of 2-norms on X.

Definition (3.4):-

Let T : (X,C)--->(R,C*) be a linear functional where (X,C) be a 2-

coprobabilistic normed linear space satisfuing the condition (2-c- N5 ) and

(R,C*) be a coprobabilistic normed linear space where C* defined in
eq.(2.1). T is said to be uniformly 2-coprobabilistic bounded in case there

exist M>0 such that

lr(",, *z )l > Mll*,, *, ll",cr e (o,l)

Where {ll.,.ll'a e (0,1)} is a ascending family of 2-norms.

Theorem (3.5):-

Let T: (X,C)->(R,C*)be a linear functional where (X,C) be a2-
coprobabilistic normed linear space satisffing condition (2-c-N5 ) and

(R,C*) be a coprobabilistic normed linear space where C* defined in

eq.(2.1). If T is 2-coprobabilistic bounded on X2 then it is uniformly 2-
coprobabilistic bounded.

Proof:-
Suppose T is 2-coprobabilistic bounded. Then there exists M>0 such

that V(x1 ,xz)eX2 and s)0, C*r(*,,*ry (s)SC(*,,-rrti).

Then C *r(*,,*r1 (s). C(*,,u*r;(s)

ヘ
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llxl,Mx2ll_ r, then Inf{s : C1*r,Mx2;(s) < t - cr}> t.
i 

Hence,iro > t such that C1*1,M*2;(so) < 1- cr.

Therefore, f So > t such that C*r(*,,*z)(so) < 1- cr.

Then,lf(*r, *z )l ) so > t .

Hence, lr(", , rz )l > ll^, , tvl*z ll* .

Thus T is uniformly 2-coprobabilistic bounded.

Vol.22,No.4,2011

Note (3.6):-
Let (X,C) be a 2-coprobabilistic normed linear space. We denote by

BG',R)the set of all2-coprobabilistic bounded linear functionals on X2

and we call B, the coprobabilistic dual space of X2.
Theorem (3.7):-

v 
B(x2,R) is a linear space.

Proof:

Let T1,T2e B(X2,R), then there exist two positive numbers

M, and M, such that for each(x,,xz) € X2 and t > 0

a *rr (x1,x2y (t) < c(*,,*rl(nf,) u"o

g *rz(x1,x2) (t) < C(*,,*r,(#)

Thus for any two scalars cr andl" we have
Y C *1orr+1.T2)(x1,*r; (t)

< max{C *crr1 
1x1 ,*r1 {!r),C*}.rr 1*, ,-ry {l)}

≦m頑%,り(希パにり(歳>

Choose M = Max{zlcrlM,,zl!u,} + l. Thus u > zlcrltvt, and M > 2lIlM,

Thsimメたsthat attMl≧
面

and attM2≧ 上ぉr each t>0
2 M

Hence, C(*,,*r,fffil S C(*,,*r;(f ) u,,a

一
〕

%,つ(続喝 ,綸・
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Therebre,CЪ
.+λT2 XX卜 X2)(t)≦ Cは

ぃx2)(寺)br each t>0。 Then we   ^

have for each(xl,X2)∈ X2and t∈ R, there e対 sts MI>O such that

C*0■
十 λtt XX卜 X2)(t)≦ C(x卜 x2)(1))

This implies that αTl+λT2∈ β(X2,R)。 HenCe β(x2,R)is a linear space.
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♂
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。Zρ (χ)♂ ■ り |いい IJ｀ ‐̂こムL FI｀ ミlJ」● 出ヽ 醜
バ`・ ム ,(SpaCes

ABSTRACT
In this paper we shall use new operatorsS″ び ,χ ),L″び,9,r,1,χ )

″∈Ar ,/∈ Z′ cF), in Order to ind the best approxilnation of the linear

positive operators in a weighted spaces of functions by using weighted

averaged modulus ofsmoothness in Zρ (χ)spaces.

INTRODUCT10N
The Szazs― Mirakyan operators are important in appro対 mation on

theory. They have been studied illtensively, in connection with different

branches ofanalysis,such as numerical analysis[1].

Let Jこ0=[0,(Ю ) and / ∈C[ο ,∞ )。 SZazs… ]νlirakyan operators denoted by

乳(/,χ )WhiCh are s″び,χ )=Σ 9″ュ(χ )/(券),4∈ Ⅳ
た=0

Where      9″
,た

(χ )=θ
~鷹

 雫

In [] was proved that

operators from the space

n> q >ln(p|il.
Let{={0,1,2,... }, for a fixed, QeNoxeRo=[0,.o) the weight funct-

ion atr(x) is given by l2l:

ato@)=l , 0q(, ) = (1+x n)1 if q>l

凡(/,χ)deined

Q intO%

(1.1)

by (1.1) is a positive linear

proved that p>q>o and

(1.2)

＾
〕

Let C n = {f .C [0,*) : a1 f is uniformly continuous and bounded

on [0,-) ] . I-et z eN, Q e Ro = [0,m) be fixed numbers, and denote

379
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C″ 〓レ∈C9:ノ ∈C9ユ =0,L2ォ .″ }.        ベ
Let B9={/:/iS real valued continuous hnctions on/(χ )On

RO=[0,∞ )},Such that″ 9(χ )χ /々(1)(χ ),た =0,1,2,… 。,9

Are continuous, and bounded onRO, and /(9)(χ )iS unifOrmly
continuous on k、 。「Fhen we denote by B9 the spaces of all continuous and

bounded functions/on RO o And we denote by,二 ρ(χ ),(1≦ ′<∞ )the
spaces ofall bounded Mcasurable functions/on χ ,fOr which[2]

叶 L陽
0淘 陳

」

レ

<∞ 期∈銑  的

The modulus ofslnoothness deflned by[3]:

″l(/,c,力 )ρ =忍
ll△

″/(χ)膨 ,χ ∈RO,9∈ 嶋    (1・4)    ^
Where △″/(χ )=/(χ +力 )一/(χ ) For 力 ,χ ∈RO,/∈ C9

Now let   r∈ ′V,9∈ ノV,S>0, be flxed numbers. For hnctions

/∈ B9 We defined the operators[4]:

琢"→
=講下言品

fo(k+-r)(x- +nn
k+r.. k+r-,

. )(x- , )'nn
,χ ∈鳥″∈Ⅳ

@-k

Where g(t,r)= 
I -.", 

t e Ro,t)0, and g(n'x,r)*0 (1.6)

Basic Theorems
We shall give some properties of the above operators which we shall

apply in the proofs of the main theorems.
Lemmo 2.1: p)

Let f .Br,QeNo,xeRo,n,reN and s>0,then

A,(jf ,r,s,x)=-'}' i (n'*)o ,'k+r'
91, *,r'1 A6,J (;) (2't)

Clear that A,(f ,r,s,x) is a linear positive operator.

Lemma 2.2: l5l
Let eeNo,reN and s>0 be fixed numbers. Thenthere

exists a positive constant Mr: Mr(q,r) , such that

rup{a4(x)*oA,(lf a\-r(t),r,s,r)}= M*ne N , k --0,1,2,...,r (2.2) it
xeRo'

(1.5)

９

マ

ん

ノ〓
０
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ft Lemma %: pl
Foreveryfixed reN andforall ne N and .r€R.,then

An(l,rrs,x) = 1

Ar(t,r,s,x)=x+# Q3)

A,Q2,r,s,x) =x2 +4tr*--^J 

-)*(#)
n' ' (r - 1)! g(n'x,r)' ' ," (, -l)l g(n'x,t)'

Lemma 2.a: l5l
Fix q €N,r eN ands >0. Thenthere existpositive numbers dq,j

depending only on j,q and 0r,,(r) depending only on r, j and Q ,

! 0<j<q,suchthat

A,(rn,r,s1x)=i +(o, * 0r,?) \
i7 n"o-Lt , qr Cffi) Q'4\

Forall ne N and x€R0,moreover do.o=l ,po,o(r):O and
a-l

dq,o = frn?)=0, do.r=l,0r'(r)=,r_t;!L for q eN .

Lemmo 2.5: l5l
Fixq €N,reN ands>0.ThenforallxeRo and neN

we have,t,(@-t)n,r,r,*)=2 # (r,, *#;) e.s)

Where ap,i ,bp,&ra numbers depending only on the parameters

r,j and p.

3 - Main Results
Theorem 2.1 and 2.2 and corollary in this section show that operators

L,(f ,q,r,l,x) ,neN , give better degree of approximation of functions

f .Br,q eI{ , than S, and the operators examined in (1.1) (1 .5), (2.1)

and(2.2).

Lemma 3.1:
Let q €No,reN and s>0 befixednumbers.Thenthereexists

a positive constant M - M (q,r) such thatr' 
ll a,11 ,r(t) ;r,s,x) ll, = , where ,n e N, x e Ro (3. I )
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Proof:
First we suppose that f .8, ,q . N from this using the elementary

inequality ,(o * b)o <20' (oo * bo) , a,b > o, k e No we get

l* -tlrlf *r't,ll = 
2o'lf 'o'@l {*o +to \

= 
M (f ,q,k){*.;h} k =0,1,2, ,Q,x,, eRo

Where alQ) + 0 and a4oQ) + 0 this implies that
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≦  q勁 1/η
幼
膨

≦子1/29+υ膨    □
Cθ″JJaッ′

For every flxed 9∈ Ⅳ,rcⅣ ,s>O and /∈ 39,We have

l曳 IZ″ (/,9,r,S,χ )―/0)膨 =0    □

In(Conclusion

l)We ind the best appro対 mation of inctions/∈ 39,9∈Ⅳ in

weighted space by using the linear operatort(/,9,r,1,χ ),″ ∈Ⅳ・

2)We shOW thatthe operator Z″ (/,9,r,1,χ),″ ∈Ⅳ give a better degrec   ^

ofappro対mation of/∈39,9∈Ⅳ ,than t(/,χ )。
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ABSTRACT
The aim of this study was to test the effect of volatile oil extracted

from eucalyptus plants leaves on some gram-negative bacteria.
Results of the study have shown that eucalyptus oil extract had high

inhibition effect against K. pneumonia and S. morcescens whereas P.

aeruginosa becteria were not inhibited in the volatile oil.
T'he study revealed that K. pneumonio bacteria was more sensitive than

others to eucalyptus oil.
Its average MIC was 2900 ppm , MBC 3000 ppm. Then S. marcescens

with MIC 5600 ppm , MBC 5700 ppm. But Pseudomomans aeruginosa
becteria was not Inhibited even with highest concentration of volatile oil with
9500 ppm.
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ABSTRACT
Shoots of two sugarcane genotypes ( Co.J.64, Co.J.86) were rooted in

vitro on MS medium supplemented with different concentration of IBA (0, 0.1,

0.2,0.3,0.4 mg/l). All cultures were incubated at25+2C"with 16Wd light (1000

lux) for 60 days. Data of Rooting percentage and roots per plant, length, dry

ani fresh weights and shoots per plant, length, dry and fresh weights for

vegetative growth were taken after 8 weeks.

Results showed that IBA concentrations were significantly effected in

rooting percentage and rooting & vegetative growth. 0. I mglL Concentrate

showed iooting percentag e (65%) and highest mean in roots, fresh weight

reached 2.15 rootl plant,3.68 mg Respectively, While control treatments gave

highest mean in length , and dry weight ( l.25cm , 0.80 mg )Respectively.
Based on vegetative growth, 0.3 mglL showed highest mean in shoot, length,

fresh and dry weight reached 13.40 shoot/plant ,3.23cm,755.30 mg, 87'00 mg

Respectively. The genotype Co.J.64 was proved to be the best in length of roots,

number of shoots and fresh, dry weight of shoots reached 0.98cm, 12.18 shoot/

plant, 61232 mg and 72.35 mg Respectively., while no significant effects

between Genotype in other characters .

4-at-ilt

aslp a4iil b1<Jt (Co.J.86 :Co.J.64 )j-lt ,.' 6 ;e O$lrr ,f.,,S... -,1l 
oEsi r'rarLr

,0.1 ,0.0) .r-i grir*+ l3sYl rJ. iiE - ,!51, .+J) -il.-b^ll MS ihill L 'ull + a-*I:yt

.''-i drb-lLil '''"" - ..s.1+.lb .g;r-ilt -er;Jl ol'i'- o3 tAJLSi. Y (!/-t 0'4 '0'3 '0'2
,siJl ir...rll ;r., ogl;Jl osl .,rrrlac.L 16;r-l !*S,J 1000 6eL;lj eo 2 t 25 ;-r].n i-..y

8 + -i\+lb ,ptll drrb klbtb 3yYl u'-e -ibJlr .pLll drJb tsJl+lr :rt+Jt uc, -,p\.ill
..-bll rr 6+Ll
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20lll 5129 :,''--'ll J:+ 3-.r\: 20lll 3130; '''--'ll 6si:3;1:

ABSTRACT
Dental caries disease is one of the diseases which is caused by Mutons

Streptococci and Lsctobocilli bacteris -

Stimulating saliva were taken from 50 patients of (5-l5years) and (20-

4gyears) of both gender in order to isolate and identified Mutuns Streptococci

bacteria and Ltctobscilti bacteria, biochemical and microscobical tests were

made to identiff these bacteria. The sensitivity of isolated and diagnosed

bacteria was tested on the different concentration of chlorhexidine gluconate

which by, using the tubes method in order to determine the minimum inhibitor

concentration MIC of each bacteria. The results have shown that the MIC value

of chlorhexidine against Mutans Streptococci is (0.5-l) trrg\ml and for

Lactobacilli is limited between (6-8) pg\nl.
The effect of the minimum inhibitor concentration of chlorhexidine

gluconate of Mutans Streptococci bacteria was studied to examine the growth

and acid production of Lactobacilli. the result have shown significant

differences for the decrease of the numbers of bacterial cells; the acid

production was reduced into 0.20 of chlorhexidine. the rate of percentage to

inhibit lactobacilli bacteria by using I pg\ml of chlorhexidine is 36.66 %o.

It is concluded that in spite of the obvious reduction in the number of
Lactobacilli to the concentration of chlorhexidine gluconate , the remain

unaffected bacteria were able to grow, ferment sugar and produce acid. This fact

is support the role of this bacterium in deep and progression caries lesion.

i,.>tilt
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Ls,jfi Lactobocilti ]uj3s.,'l u,art'Jl GLUIJ J- t Mutons Streptococci L-Jis+J.L+Lll iF..,(,UJJ<J1 J:,:ii

o"Ls.JJili- Jlrri

- et!! Gelatinase test j+i*il+sll eL!I, LSJsll -.,p":: g* CO2 etllr a+r=.JYl ;- l.:.-e^Yl

. L*J,Jlll !+I. J.-J ,.,+ 6}lb iGJr.-Jl

Mutans Streptococci l-r.Jisi c.lo+r,j,l

J-oii drl-:j=iJ r]rS a;-.,--r t+.:,tt .fl--J=i ir- (8) a+ oL+L ,r-lc rLr-Yt, c..,-:i.:,

t*i. Si:tt .r fJl JU=ir Optochin dlJ=r-,.,.jil r.J*l--ll , ;:,p,S3yb ilt^3Slb crlr;a3l;lSll

.Api 20 Strep. L'o-sr

Luctobucilli t jjl'll 4,.r 
r .<!st<tr lryl Lii.Jl 

_lS" jjl +s:
,-,i '-r dqtY!,., \l ifuJ- bl,Jl tt_Si u , u)c Lactobacifii lJ-.liS+,.,L 1r

l''- jl Jlsi ,-lr +lJl tns+ll a* b^,ii*o,',I'ii 141*.1 A-c\-24 6l^l r37'UF a+t+ ij.-rLlli

-'Js" ]ri,-rr--^:.-:4.c1* 24;, J &7'z:F +-:.'l-r; r',i .'-J cjilJl MRS L ..,J,r-s 1a3-;33

e;aUYl r-reri .(12-0.25) pg\mt a oJ! -i,- -GL eL plr:.-, .,L L_Jt^ll ;,, .,<^,_JSll

,.1,- ,-r.:lL^ll j,S. J[ll .,lc. .gJt_=Jl 6.7 L "jl pH &ul MRS r ,Jl d]_" & l0 + LrLlt
x 1.5 lau-. ,Jl tJisJl u"o/ol ctr! 4rllJb a^ll UL*Jl ,FrIi C irl-.y! rlr,.sALJsll
-U l la,.+ L-_ll: ij;U! lel-24 6r^J -37'6,]F +=._,lI r-,.r.. :J,_r_l>S-._l &/ n:ti tO8

(Ll L2 L3 L6 L7 L10 Ll1 L13 Ll7 L25 L28 L34 L36 L39 nu,,.x MIC +,*ar
.(11) : (10) dl' r-.u 1l ri', HAIC +r.: i .F37

Mutons Streptococci l-r;'ls;J 4y r. ,<!sl<tl lrYl L..1 I 
"ls, 

yjl +s:

-,,tsi .,J' i+^ul LJis+ll 1;lo U^,r:*o ,''\iii \4j*., I:GIJ! e-".L24;r^J ,.37';,F i5.-l5 r-ri.. -,,

i" ], cr-:\Sr.{.cl* 24;yJ f7';']r= a-._,r.q ,'ri.':, L,Jl ..Lr^l u d,-,-..y_r L,Jl
clStJl croiiA _.,1_r L-_r dr & 10 ,+ irJlJl .,.+Lyl ,-reru .(12-0.25) pgt-t ;r,,..,<tdSjl

a-.,-r^ll 6JAlJl +.rli C a-iL.y! ;y''..<,',-JSll ;,^ .,rrlLJl 'us. Jill & ,frt-tt 6.7 L .ull pH

ULn a^.-,r+,','r,'-r +-r:S^r., &/ i+ 108 x 1.5 l-r,-c sll l{isill suo/ol Cljil+ nilub
tl'liir MIC +r.:.. M1-M17 oV;,*lJ MIC .;t,..r 6-us,ll tar+ L.'_r\_l )@L24;.uJ.37'
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&.lsll Gsls J^, eP Mutans Streptocsgsi lJ-J4lOJ','<t;Dlsll 6.Lt'1,.J1 i$Jlll -,-J
i.,'lrttl dJt+.4rll tJ-iql

;r', .<^ r-JSll MIC -rrL U],,r3 L-,-.,1SJI Lr i.'i,l ,-l5l*ll MRS o- iJl t ,Jl J!:s
ILSJI tlsi u , ;..;.-l +J r+-.-ur;all .rY! J{iill ,rl,il. -r Lactobscrl/r,r& MS tJ6+l

u- tl 1g\ml -!tS" 
j '*r.s'. .rlJ. )ti','' ll 4n-,+ Lactobacilli 1r-'(ll ,rJl 5-.ll ':'l-,,-sl

.,.a nYj,,ll otas Lactobucitli l-,;r.,S+ u* Al;i ;ul l)e 20.-Ic, LJ;.XI '-'r.'1, ;,1r'.(ar.lSll

(Lt L2 L3 L5 L9 Lr6 Lt7 L22 L2s L26 L27 L28 L29 L3t L34 L35 L36 L37

.(L3e L4l

4ijt a$l cr)+IriJl '
: 

"lr.l t JL-6il rsi-l d-,+= (1999) SPSS eU:.lrr'' 'l.r;L--Yl JLJLill 'f+] p-.,

.':.rittll cr!.:,Jl 6Yf :^ Jr,- j MS lr-Jis+l 1r''..(a,-JSll .,jrYl t ,',Jl j$jll Jifl

L-}i.oJt q+ 'ttt r;L''r

-z(12) e+ oB la '-','- Lrr'r'll'i:"Jl i-,^;ll "'l'"-

L'1 Il i.il;l r*r L)ill L- Ul+Jl al.L- qf &/l,)-ill $.

100x : L,ir,ll i.r-,:

;-.rLl "ll aLL- .t' &/!):ll s.

&3u^rb dtstl
LoctobocrT; i;:.lJl clti.all t{fsJ dje

u-l$trl g:r1 r-rLJ e- eJ3=;r-Il i$lll ,-:-l-r,.-,Jl lJis+l r9n ilf 42 ,* &..-lt i
..;1-i elJr3L^9';.,r-3;'J^-j. J'rilrajEi- JIS-.i!'-'b*n-'Jl ''Ue El ..18-Yl ,--J-.,3+;r"\.-- Jl

lAlj.i e: eJ-rlt ,+Lal€ .'-.J d,s J:Yb ' ..rtl q!:.1:1a-:,-,-' ' ll :.re'cJ^,i.*Jl .ir.
MRS t-:,,Jc d-K_t SL agar .t-J .,lc. euUb\il.a L'-^ cL-a1 qx-E -Grl! k€,

. olJ r);-a i.rr-- e!,r":- agar

glri .l- t, JS,,,.,'U rh-i ar+:.JUl (1) &r+ll sr l.s k€lri ..,.,.s d.rYjJl e,-,, i
1s- 3lrYl JlSi L.plantorum 7:ll.3lS ! ,,,UJl rra a!i'-Jb a.-ii^ll ariJll o!^-,ll $S

^
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Mutans l-1,j5.1J i ,'r..ttl drt+.arJl l-l'lfsij gru .<!:JsX 
"jrtl 

L.. 1 ll 
-L$. JSll .r-;.rsI

Streptococci

, l. j- Crh 1+l+lll cr!--,Jl L{lSi l3Yj- dJ-" dt' i) ;'' rJ|.-rJ MIC r+JS: f-
d.,Yir &)j_r L. fermentum ,t\.c d:)lj3 L. plontarum a\).c ,*"'^i-l L. rltamnosus

LBI LB2 LB3 LB6 ) .e c.,Y-llj L. acidophilus " l).s L. cssei'l)'s L. salivurius

dt,Jl c,+ ( LB7 LB10 LB 1 1 LB l3 LB 17 LB25 LB28 LB34 LB36 LB39 LB37

\ml er++ d-,Yp irYl L-,i^ll 
-'"S. rl u---,1 rii 4r:.Jll cr!.-,-Jl l-.,;i! u +Jl*i rJ','' "<ttJS! ul

;Ls ellrs, Lr 89 \ml +;rJ MIC .,lsi rii (14) el:rl qU.. lu el.s.3 6.7 pH; (8-U (6g

r-u*,;l , ilj''u 1.. &)3.l elJi;LS3 (7.5-p (5g \ml ;r51 MIC oLs i) (13) Allj;J urti'

,',J'U(_l\(;r\..'<rdSll 
",*l-l 

,-,J'U(:l(Jlr 1r\ "(aLJSll a-lr:'i 'Y e--.; r-!ll dl dxjYl
.tt-+ C frii-^ll

dryj- d-" el} uIJi ;lS3 Mutsns Streptococci l-,-.,1iS1 dr 4lf 3Ji' C! MIC$-
,r .. J-Si ;.-.Jld 1rr..,(t,JSll i! el5!l .', ir.U S.sobrinus df 6J.1. dr^'b S.mutuns

(1-U (0.5g \ml ;;, L,r--=- MIC .lLS r:,i a-nJll 6l+.-,ll ;r Mutans Streptococci

'l\. tl ,.'qFl d,1. rr,J (4-V (0.259 \ml J# la;JMIC .lls il (15) y i+r:ll 'JA criiib

(4-U (0.7g \ml c*+ a--:!. dlj;]l dJjls (16) 4.6:l-1^'"-'1-V i-],,t 13g'mulans LJ;IJ

d,Y! MIC;LSi (17) Jarvinen e al. 4:U::E-.o "'ii''l, S.sobrinus 3 S.mulans 1t!il

e-. ,*,iiib p 19 \ml '\S,+ ,','r i c,Y-,!l oJA u* Yo 90 ,fb (1-U (0.259\ ml S.mutans

.(1-U(0.25g \ml S.mutuns l,"rs+l MIC rJts ris (18)-r (14) Allsr

dr- L-€J r.Ji^ll -#l,ill (5L LBr MS 1-,J3S+ dJYj-c &'.'ji (t) JStt o-s t' -lt

L.Jis+ rtr-'i .!sV L-+ . p lg\ml;+ MS L,-ils{ :tr-i -.!sX MIC gi u -tt ' uir-''saJJsll

r3r; r.!  le-r,"+if dtrfA ..'le er' '<tt:JSll ili cllsill .+ .J ' p 8g\ml I qilll sl+"-'Jl

.;rJl CL-6$l 
";.,.1-.-eteichoic 

asid,rlil<i,ll 
"r:,.1-r;'- i'.Si ''l' .i)-c l+-l J,!

acidic glygans ,r-.:,.1J1 c.,lsr)iSll ,i lipoglycans.r,arlt sS')lSltj lipoteichoic acids

d}c &Jl 3o3 crystalline cf+ .,,Ju u i+,-er +qt *+:'s" ai]t .r.:l:i .(20)r (19)

. (21) ibll J*d il^-:. kl-rl *Jl (hypophobicity) oW;,.;-Xl o!.-,ll t.,:s* eJe-.+1F
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Muttrrts streptococci r.i+-r*: ; r. ,(a LJSIr MIC &- .^,u ,,-.,'i ;L -ff!,.ai,
d.,Yj- o)f 6slr i.,i,lll s1*. Jl LJis+l tl_.;,c cJr*J&l .F.tJl e u:l, r-l ,rJ., p 19 \ml3,a3

(LBl LB2 LB3 LB5 LBg LBl6 LBLT 
"+ 

d,Y!b L. casei o+l*_r L. salivarius
LB22 LB25 LB26 LB27 LB28 LB29 LB31 LB34 LB35 LB36 LB37 LB39
J-rr+!l # l-S (P< 0.000 ) 

'q*-,L'ill ;L(. LJ:sJl r[-L'f-oUi:f dt:lJl ,'ue t'i (LB4l

. (2) ,Js*ll ,/, (3)
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r-+ bL;."11 .-r. J+i y a:-,,lil! Uil 6J$r-ll ilrlJl ,rls rl-:cYL ar-*rll Jrr- .-.,1-.':. ,:

e% 71.42 lri'itl 1-i!..-l'i ''uer'y % 36.66 c.rjls rG f7';'F c-.JI ,iG.= is'\-24

I *i,1ll {+J i^*q drYj,ll sro4 ,',€Jl-3.: rJJ- ,J LB28 iJ;Jl .=t' 
o/o7.69 i.;6 cF'bLBg a.JjJl

% 42.85 LB36r LB35r LB5 crYjJ! % 16.66 LB29 r LBLT .:Y]--X gg[!, r iii

.(4) &r+ll .J w o/o 25 LB4l r LB31 ov;*11,

clf+,arJl l-,;i! llsi 
"t' 

MS t;,fsij OC&rSlUlSJl e.c lrYl -hr'i^ll j$, Jill ,r':[: :4- &+
i r:..ttl

も 口 |■出 |

(%)亀出

(&/AJli) l0'o x LAll rl.rci

i,;.r icL" 24 s.l い 黎 |‐ 島

CHX lpg\ml i.iu!+ 。メL、
・́

」|

16.66 10 12 L. salivarius LB17

18。 18 9 L. solivarius LB34

21.42 14 L. fermentum LB25

7.69 12 13 L. casei LB28

41.66 14 24 L. plontorum LB3

42.85 12 21 L. casei LB35

63.63 4 L. rhamnosus LBl

71.42 6 21 L. plonlarum LB9

62.5 3 8 L. fermentum LB27

60 2 ”５ L. salivarius LB22

50 4 8 L. rhomnosus LB39

25 9 12 L. plontarunt LB41

11.76
″０ 17 L. salivarius LB37

16.66 10 12 L. plontarum LB29

25 15 20 L. plantarum LB31

54.54
″Ｄ L. plantarum LB2

42.85 4 7 L. fermentum LB36

30 7 10 L. rhomnosus LB26

28.57 10 14 L. salivarius LB16

42.85 12 21 L. plantorum LB5
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ia,iA Lactobocilli Ufi6,J.,J.LLrJl G[I!J J- t Mutons Slreptococci l,ffqj .L.LJl cr...,(tsr(tl .#ti

.J"t-s. JJi.li. Jlrri

1-. L,i,lll crl+.-,ll L;ilr r[.c! !K Y]-r:il JLl"i Y % 36.66 LJill "r .Jl ,Jr,- OJ

.,J*Jill ol-$b o\+Jl Liirt..p;rlJl i-J.!] ,.'i,.'l 1-o-o t i'o jL % 63.34 r,er:.3 o-tr;

riiill O- t<+lr:,... ;-c )--:3 ,J"Jill ,riil JYI J=]ll uc' a&jJl *a MS f..,-A Ol

,J"dl dJYL ;.e il_e3,."^ ,'L.Sl dlli r,+ lnJ9uai5 +;-Xl ol;.:,Jl L;iS ,-.11 r .r_:,jll CJ*J{
i--,Jl J]i3l .=Jc .t-" $t +;^:X c.r*' S,.r_JSll ,r:.r .,.,.(2) C_el r-#b,r ii",Jl

4- J-l$r-r ,:L;Lll! tJis+ll ..,1,- 4-b 6r-o r*ie &+ a.:_:S ijlJl oLlajJY rL*;.oS3 L-j!l
.(3) ,.;uttt J) ,J.r je-r $l +*;'' ,<^uJSll L+1y-r a[-Y! luis+il c!t. ',tt

11.15

11.1 iI
'11.05 'i
11 {
10.s5 1

10s 4
10.85

-.1.tleJl
1. Nisengard, R.J. and Newman, M.G. "Oral Microbiology and

Immunology". 2nded.W.B.Saunders Company .USA z 324-387. (lgg4).

2. Tanzer, J.M. , Livingston, J. and Thompson, A.M. "Microbiology of
primary dental caries in humans". J Dent Educ. 65(10):1028-1037.
(2001).

3. Samaranayake, L. "Essential Microbiology for Dentistry". 3'd ed.
Churchill. Livingstone. Elsevier . (2006).

4. Winston, A.E. , Sindy, B.S.C. and Bhaskar, D.D.S. "Caries prevention
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ABSTRACT
In this study (414) samples were collected from different hospitals in

Baghdad during the period January till August in 2006. They distributed as:

1li samples from wounds of operations, explosions, gun shoots, traffic

accidents, diabetic patients; other samples (85) from different types of
burns; while the rest (219 ) were taken from various hospitals environments

including (scales, operation rooms instruments and furniture's, patient beds,

wall and floor of hospital halls). For the primary isolation of C.perfringes

two liquid medias were used represented by Proteose peptones Yeast

extract broth (PPY) and Neomycin blood agar under anaerobic conditions

using(gas pak). According to this (63) isolates belong to anaerobic bacteria

*.." lsolated. The isolates were identified using microscopical ,

morphological , biochemical tests , followed diagnosis by (api 20A)system,

tn addition to these results, the reverse CAMP test which is aspesific

characteristic test to this bacteria was used .The result reveled that (26)

isolates belonged to C. perfringens distributed as one isolate from burn, six

from wounds, while 19 which represent the highest percentage were from

hospital environment. production of some virulent factors were also

determined for the identiff isolates of C. perfringes for this porpuse Lipase

production medium and Protease Production Medium was used to detect the

production of lipase, and protease consequently. All isolates gave negative

result fbr the first test while 17 isolates were protease poducer among 26

isolates(6 5.38%).Sheep blood agar media were used to detect the ability of
the bacteria for blood hemolysis, while DNase media were used for

deoxyribonuclease detection, beside that the Alkaline phosphatase medium

was used to detect Alkaline phosphatase production All isolates showed

their ability to produce the above virulent factors whean the percentage

reached 84.610 ,96.20 ,92.30 rsepectively.
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L(24)も」 °
F

甲 1許 げり|♂|」|‐轟 IJメ 島 `占メⅥⅢ
…

25%)許
。
  押

|

(DNase Agar)jL」 IJ`I LuJ ●

ツ

`■

ylt‐ 11・ ■ヽ
´ `(DNase agar)jL」 |りKI」Lり げした血 6り島 t´乱

“
こ■

"
み 、亀ヒ 増Lメ ■ 工 ■ジ 1ヽ 二J山ェ 。た L(24)6」 °

F(37)tぃ ■勢 し い

(7)。 ((DNase)。夕Y6主い I CtttL劇 |

(Sheep B100d agar)出 脚 le・ 」
`IL咆

 ●

コ も ■ヽ 6工響1占 ム́・L^‖ も」1凸駆
…

げ|ムツ|・」|メ|クム

6■ |♂ い FJ`|‐ ひ (%5ぃ ■ (夕島 メ ご
tL)FLyl e。 い JIに■ 必 |´

ふ (率)メ ■ 鳥鷹
…

り 1錮1導 °eo歩 い L´ 極

・

")夢
錮1脚 |
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2011`4さき口|`22 t`｀
^tl bム 」le"‐

襲 Libび国|

..,^, ol a-.,-..r^ utir,erly*r.,s+ll 3=# ++lL cr\:p Jl ,JrY t-dl r+ 6LJ,ll ,',.Li

,'ue 1^l ,!lil!:Jl .r. llli % (56.52) i-,,",ru +(234) cljl:a .i:lS i+r.(4la) 33^;-

dUL SbA tu d]r cJU*tl er^+ cJ^ai .'t-..t, i* % (43.47 i+-.!., 4-.'J' (180)

# , ,p#Sill r^ll oli oL,5J.! 
"JSt 13^;-tl ,s^ 

o/o (70.55 ar."i,r) a,:'(127) bu'
.o/o (29.45 a-.,,"i, r) alj' (63) bu' 6JUl 4iba)Jl LisJl ,Jc J.ii '"s" Jill

C*,-ts-l .,Jc oU;'X -Fx!^ll -* 3-dl +i.,;t Ol ^JUl 4-!Jl Ctr ''uel-i

-tLrYl ,+ 4SE 9* tepl;r\cj a:.J:lJl ,-,,b<:)SlEll L,:"r:,:ui+Jb 6J+".ll i-)-:.

. tl3+ c:..fil YJI ilri a-l5L -tLJl t\ri..i q-rb , '.rJnhl d.rlirjl os t-r;iS='ll ora rlrcl

ul$)ll t-Jls+x J:Yl 3_d c'J-3$sj;Ell L u:1-3sl .# ni *l,! ,rI=ul ;^ lJ' -21;i

iljls^ll ,J.!yJl .l^ d-r Sodium thioglycolate , L-cystine ll 4-.,-,s.- Ji d r.-J +t:S ,

);i , oJbA)ll tJls+ll a-",)- nrS dllrl.r t ,r\l uibo).Jl , i rlll ,i^.1 Cb d,,++*S1)l

.(9) ;FJ,YI ,,Jc eJJl l*Jis+ll ,J,.,.-= Cl,;,;ll JlJl -.d.rS,)SlUl 
L'u c-.rl aP

-.;1Sl 
L..r,-trJJl lral."rr-,.1, l.€1.o,.,\. \l ;c. a.^ntU ajjlJl -tLrYl+ J;Jl irt I .'' -'

. ol,;LiJl r^l e4 ,a++L_gJL pcr^Il prJl

ebs A;!-J a...,-. . J^ 6J+S cr!.-e JSi., Ue (39) r3-. -, i;j6+-ll ,-'--ill Cf ''ue l'l

k+ OLs , o,!:a)Jl r-Xl .,Jc irL! csls /tt (% 73.58) i+.*r-: a-:;(53) L-r+- 9-

L Ulr>: .i-.:* ,l ;r>i:. c.rLr-o-:. , ,15i.-. d.!U .ili pL$ a.ir..ol i..,=.. j*,i.!^*, crLr.-c

C.perfringens L5:S,Jo ,i'rtx c,liJl "rAr (l) JStt .,.i l-s (L) .-i> jS+ nrs

.,Jc, Yl ,',|)J+^Jl eEil $1"1J Y le U<,',|,n!l r:ry,pe+^ll u,-.=ill J-h C t1r, (10)

.(l) C.perfringezs l,.;f$;j*-. ai.: oraj i-,oL:. i-,c. ; .tL-rl

sl t'-rl a-t*(24) 6r^loe (37)tuL'- 6.. jrSJSJb,"rtt -,;LSl 
t^ ., .,J' t:!t -,:.

i-rLlr 1-^e l:i d-: .jltr"+ aJ.l..- iuJjl ai.,, Jis*ill ',!.,11r, cu ei-r'- . crl-,:-.* cllLa

# L"S Ell ti 0- .# "LL': 
crlr a,--.,b i:.',.-,rL L+131, (tr* t -.,) &lSl allJl Zy ,y

.(ll) C.perfringens.r,i.Jl crli.-ll C^.-r]r^,:.-.ll orA 6ti-,-3.lt :'u, (1) cJ*tt
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し

ひレ ´ げ鋤 J■ 白ヽ蜂L´Ч
～
‖J枷 `甲

“

αθstr■dtu″′gr/ringι″∫Ц角 びⅢⅢ み

嚇

ル しみ̈ 静

k-,,+ ir3,.4..c jJSJISJ! dulSl b-S ,* C.pedringens a\at3,.,tc,JS.'j, :1- dS,j,

ist-, (24) ir.J.e(37) lrtn
;_,r],Fq.=._r+l*i.'-'q j:S-,lsllrarit ;lSl L.r,rJc.,',!.'f,,Jl ,'U*"Jil t3-rbdt-

l.-JiSiX t*l-L L-L"1eJt *: l- J^Xl a*.,J-,',i(_.:irilr,f.Jl 6J#S,',.!r.i,.,o,JK+ "f(45)

.,Jl lrl*Xl J*.rXl Ji=l+ll .r^ rE y a*].pJl "ra i+jir r_rsin r t'-Ujl I "Jl ,;c ISJFI^J|

.r-Jl ;rlr," 
ol47-43) 

.t+ 6:1,+ ;_.r].n +'..1+ le i.' - t-:. C.perfringens L;iS 3; a-1*t

1 U.(l ,fl .,.Jl .r-ujl Jl-il t-o.,i r (F) t -, ;.-- )-L.S LJ.i J-..3ir.Jl L-lF lJjb
. iJ ." dll -,rLSl 

L ., .,Jc t r- JL^13t1 i-c)*, t;;-"1 aSl: , a-SJr=:^ X C.pefuingens

,r-+ 3Fl ,J! 0r '{*.i LJiS+ll "\l i-.,=.,i,li ii,: cll+ r,i3 ,iS_.p.i^Jl l-.,.JiSJl Ur.i q^:,1

.(2,12) Clostridium

C.perfringezs L;S;1eu(l lr':q. a-:i;.ll crY;Jl iJ$ LJ+l "JlJl 4-bJl ,'Uel^l

L_r ,JL iJ;i. &bc. l*Jt Gl .' a-[L -tLrf os ks_! $' 4J!#l , i o Jill .+ :Jl cr^

,-,lr -,i \ C.perfringens bfS+ 65 J_n cr],rl.l,l crr_.y rr, U tir,, |l.,lJl ,',,!:<,)(:lliJl

.(13)trr^ !+ ailt.4iba Y 'ti-uL

4+ r1c C.perfringens \:;:* j+*"1.! !+Sill 'r,J-u r(ll *!l-,:iYl 4..6 5-e 1lr lel

4++ --+Ll...e;Yl 'r.li,(ill tl;yt 4+ i1- la-1*# ;'c )-;i Clostridium ,-*i+ 3!l
,fJY i+lt ->:. le u<r ryeQ6) lau-c dU!, C.perfringezs l.e,F ,,1:< ,.Jl oY;Jl

a-rl u+ ,l L;EII 4"6!#l .ilc.tiill dr^F ,,.1' oVll 'e-r! .r--l dlJrr i+|"SrYb j$tsll

;r;,-ll i-aall i+-+i.l3ll c..,liJl ;^ r,i oJA3 s .Jldl ,Je ,F-Jl+ll jl -.,1;'', 
,<rYl , i,i,ls

,'ue I'l W (11)dli .,Jl J1*11 t-SC.perfringens ltis+ trt .', oJla)ll LJISJI er^J
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2011`4●出」l`22 1`｀ ハll L^p::*lt e:b etr.

`メLll`メ鐸 |`、い |`り区 」い が」 |夕‐ 許 も 藁

'メ

|け

井 ツ|』 」 リ メ 中 凸 脚ヽ |メ LJ許 Lじ ‐ (J中 し脚 |

い 口 IJS」 1シ畠 井 し 学 争ヽ

“

Ka品 1こり |め にっニ メ |♂ うし 。メ %

置 響 _ュ (14)」、い■
～

■ |りLI Lげ 場 い ご国 |。工 凸
'卜

。コ ロ ロ し

許 い‐ 1・ ハこ 』 ●り |」 即 甲 |げ墨 げ ■ い 。の ιF/Fttι
“

SL脚

`ι
>」|●Lcし 、Jl ttNI許 も 工 F」 』も `■いふ J諄 こLK a′ιζヵ′

“

g′

“

Sい |

¨ とい |た■ ´ 。(ンιF/FliFgι″sLハ タ■ 社ゃ 年 響 島 1こ ・― Lェ 島

。(3)Clostridium

己ヽ 出1甲し

…

ЬI`(H2S)ι駐
"≒

」|■色さいjgLt゛共L♂ 凸ヽ コ|【
´

'こ

Lミ
|

ぃ 1脚3し‐ 1-ミふ
(%80。7o年島 芍 ρ20〔P中 酔 芍 ρ91)♂男

Lギ」い。メリ」|≒ェ」lcr)■yl dcLも
`c>セリ≒゙ |が 3 ぃ` CコKa′ιF/Fingι

“
S

%)年も も 3(26)レ中 ぃ ごシ (5)出KL夕 `脚|…VI力≒」 |■黎≦主伊

。

“

甲 1晩メ 6与 メ (19。
24

」 IJ日 1上JIさヽ い ヽ゛ 凸´ JI凸脚 IJ卵 |ごL ttb“ り |も ■ 1区

巧 み 許 ,卜 社 与 Jメ ρい `(10出国亀LI立 _yl脚 |

出 Lぃ ごちJけ → `´
tal鳳 .Jぃ

`JJ“ツ|こ LIビ■ もヽ」 F工
“
■ 祝 うあ コ |・ L

J■夕|こLyヽ■ め́)+口ILJ■■“」|。し」|●1過Ⅲl―メ|ム ・ヽ 111、ゎユ J`o手 ギゝ||

J・ LLJ。 〆
―≒ジ ♂

LJI'喚 |工 い J日 |が」 I Jloり ゝ― Gelatinase

U-+ a*;j^ (%

。(11)■日 |‐

88。4o… 芍・ 90レ中 い ■ギ 動も■ |

JIコ 1亀LI‐ J戸 」 |卜 亀ヒ コL"■ 軸 10■ Ⅲ Lの ιF/Fttι″S

■ 臨ルー 凛 井 い もK“劃 神L(%H。 54)たⅢ む炉 (3)出KlⅢ
`ユ」 |

。(15)ヽ国場い コヽ|。ゝⅢ喝 `(1)あコ|♂ 区・ い 」 |

…
よLりい |メ の ιF/F拷

`“
SL漁 炉 ♂ 1毛」1鋤い yl碑 ´

酔 ひ Ш Iご
“

遍 ハ`ロ |ン劃 |ひL占 |二|ょ い Lごり |ぃ 讐 IJ`鯛 脚 |

(CaSein)Jぃ担メJし ι望 ヴ」|(Lactic acid)■ JI J“LI」
"■

■力 |メロ ン出

脚 り 1出回 」
…

押 |』い Lい 0び IⅢ
“

Ⅲ Ⅲ い に

。rLレ |。rJ静い |と惑 腱 |° 中 」 |とも Ⅲ 富 ナ 劃 |い
ご

口lj口|ム 1ムく夢島 `与SI

.(3)ど 仁押|。ゝ6島 メ■ツIⅢⅢI
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一
〕

,}l* ;f lrJriIJ rl-S+ drlJi l'':..,. gF+ 4+ 3 Lrrr*lt oti5Jl 6r Clostridiumperfringens L^ll! cF+&il d,
t#slr

\rJtrb !sj-J frn
,i.,ri,(i\l 6Y-,,,ll ..,... :.1 r.G (Reverse CAMP) U*Sl-:^ll .._uolS JL_nj,l ,JE+ L+

Jisill nrS .l.rc a^..11 1+*!ll ,',li..u,J'-.-ill 14C.perfringens lll *& a-:S.tt

'r''(il uE_,lLd^Jl _rJl L-3_Sfreptococcus agalactiae'r:(j 3r^r L I ;g; *-ft-ll
r:.!r..,ll )-Lt (CAMP factor) ,:, lS JLI- ,-,., ."j Jl ( 6l-:6i-ll C.perfringens

l-"risil $lJl Lill AE.+ aJlJl e!,-.-ll ,.r-Jl oLgS el-.ia j r_r=.:Jl (Ceramide)

.(3) Js,jJl ,J l^S LJiS+Jl .fr, rr# .Dta US4 e,b 4,- OF !9* , C.perfringens

, (l J:+lt) (% 92.39);.+*! :.ljc(26) J-+- ,y i.Jy(24) 4+l++l giEiJl ,', i,r

lr"'<t dJY_ie c+l+E &- OI-L+ll j.-o l.c, oJ_.131 L 6- ijili. o+lLll :-,!Jl i-.,i: c+1-=.3

'' -:iS u-Sl-i^ll ,:,olS Jl i'll rl-.:c.!, . iJ=..d1 d$l JL+LI i*rr^ll C.perfringens

.(16)1,J6+x,f+SL ,'-.5;
dl-,l ,-'lr.' x C.perfringens tq $l ,rtr S.+^ a-:iJ^ll ..:iYj,*Jl ,raa elJLl

''U..,i_l ( l{isill -.f} iJ#.S-_r^Jl d-lX rll;, Ll-. cJSi,'r*t' rl r ,_'--=sll h<+ 4+!i.

clil , till OqiJ a+; i;;tj;l ,tl: C.perfringezs !_;S, c,yj' dus 4.,I-t-i=! i+*:Jt "u
_.rl-3b, S.agalactioe l.;5" o- ei-Lll (CAMP factor) qj-t' plY ,Jr^Jl a-.;Jl Cr-

' ,i(i c.,Yj- JtJ:al r; ajtlr ar-*lr i+l+^Jl 1+$ll r-.+;l ALJI dr.- r+il|
.C.perfringens (6,17)

, LJl=. J^rsll cu!3i.Yb're t'Jl crliJl-r i--lJl LJ.JYI ,J-:.-illl el:;.,Jc, ,l_r-Jl r*r

djbA)Jl LJisill c,Y! ,jkll !=+.rlt ,ryl (api 20 A) .F+,3:lt ;r_e c,L*it

'C.Perfringens L5i!lei " l-r

iitb 'I ."ill orA Jr33 C.perfringensQ-:l .rJc ; ''(3. 49 26 ,Jc ,J-l-Jl d til
i+;,*r 4-1F (435) t:^+- C,- al;(61) ib l,JisJl J; k+ Jl--.,, anL crLlr 4. L-S

Jl Jjrll i.b; ,-i)3il ,r-i,,'i.Jl rj,r; l-o,r; r cr!i.i:,-*Jt 4j!-J Cl-.,)i.ll crl+c U (%14.0)

L.JlSi;-c., iu'-'-oll .r_l r ..U -ll ,''qJ L+:ll Jl .1Jl a*!Jl ,'' oi rl, ,Jtsl c.!.;;l ,''{_t

Jl ;l ._r_r_Fl , rLL dlJrl Jl*:l !( 6 ,., q Jl c.rLlrl ..=# bl-,3;;l i**,, C.perfringens

C.-Cl os i+:r; l"jKb tsS;ral-i^ll drYlJl -,;iSl .1. ,:L.S L.,11;ll l-,l-trlSJ i-.,..,."^ll tJis+ll

‐

し
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2011`41ユロ|`22 1`｀
^tl LJ.aji*ll eJb 4l-

Revirse CAMP)が 101A‖
甲

`Jぃ
しa′′F/F′″gι″sり ■ ″ ψ

」 |:2-出

屯戸||」 Jtt L 9許 ←est

C.perfringens W3 i..Jrr : B C.perfringens 81 i:rc : A

C.perfringens lg : D C.perfringens M6 fu-ro ,

S.ogolactirc i-5c : E

:いりJ'ハ A甲赳、L■ぃJdツ ♂

♂ L≦ u"り」・…
…

■,(26)い oェ ごり|(ンιrfrル感ι
“
Sりヽ山≫ 崎

■も
'詰

ミAこ脚Ⅲ3(8勾 レ_ぃ 6ヽぅヽ み ´JO■ も `121」Jコ |

ル‐い (%0。 2)ヽコlc十■メ増丼(26)いェごり|・り ♂ |。」|い (%3.8)

ぃ 伊 |… 喝 L工 い 札 し御 Lゝ ≦ 。

～

“

10」 り 出甲 ♂
|・J

み い い
1詰ミ

リ 」
一 い ぃ 年 (113)砂 ゃ ぃ 鋤 欄

…
争 J`こ メ |

♂盤|レ‐」|い (%1・4年■)たい(26)い oェ ごり|こり ♂ |。コ|い (%23.1)

をレLむ Vardyaふり|■ 。い Lど 与Ⅲ 尋国 1乳功』ごLび3・ 1｀こ
(414)●甲

1よミム
ひ声 ム` ~`(580)ぃ ぃ ヽ。(39)ぴ 凸縄 C・P′ψ ′″gι″sL漁 ●|ぃ

山1へ … い 亀 メ |こり冽 ι中 い (%81.3)J卜 」 ||ゝ あ'1品「
1く ∴ぃ

`

。(20)CloStridiumげ ■16」口lc´口 |

ヽ

ヘ

H22

^
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出レ ″ び 鋤 J■ 凸り遺 出 辞黎
～

‖J枷 1白u回

“

αθsrFirrilr″ ′ι″ 4.・ιパ Ч角 び■ 島 」タ

叫

Ĺし みヽ外υ″出

五訛 ミJk■ 吟 JJ'ハ
A-4は

夕 c′ιr/F′

“

g`“SIメ 1由 ツ ‐ J工 Ll― 」J→

…

嶼 |こ

"ぃ
卜 1■lJ醜コ|メ いヽ|ぃ エ ムヽ 二‖りL亀 bJごL凸 ,ト

均 ヒ1闘。(21)■月 ILヽ国ヽf■LI♂力 脚 鴫
・ (72)こォ ぃ ぃ (%41.6)

メ 出メ しこ脚 |ぃ C′′ナing“SLい み lげ」 1甲コIJJリムリ|い メ |

。(22)t場■」り■|じLも国1乳メ|ぃ てい ■ψ

も 日 lt亀磨 国 い■Lゝ た■ ′ 」が ヽぃ
cも絆」 |。→ ハ ●|」ぃ b」|.ユ ♪ L岬

呼 」|→聟 `年 ぃ 1凸甲 |び分 Ⅲ ψ
釦 |ぴデ 融 L^J“ 巳 ゞ|む月 も L

し い喝
1く ムムJな P■ こ

刈 1評出 e功
“

1ミ 瑠 |'｀り ♂
|■|ぶylメ L」 1出Lひ

Ⅲ ヽ ぃ 。6り1増国 |♂ ♂ ■ ●い YI。‐ ハ `甲
1・ 一 ‖ノ」 1カ JIメ ツ|(b

.」J≒ |、
`ご

調 I J16工Lこが も 日1凸 |コ出ツbり Ltt dハ|ひ ■Ш I。メ |●Lメ |

。(23)Qpι F/F′

“
gι

“
Sり■メヽ り」脚甲日|■いゝ 1 11lJ聰

与 90ぃ
…

与 (1動 ごいい ま |・い翻 |ひ 脚 |み Ⅲ Ⅲ

。(2)あコlξ 区♂ 1伊 |ヽ‐ い(%4.5)♂男 (%8.6)…

Ⅲ レ の ιF/rli4gι

“

Sい と 口
1詰 ミ』

♂ い し 岬 |● )あ コ |‐ タ

J`凸 L夢 ld二 IΔ ヽ■ づ
yし

dハ ゛ 1凸 1｀ 1と
ご́ `´

1lKこ

"■ “

じLI● 1上ム 、 `凸
1'こ 篤 `“ All

占 国 ta`凸 鵬 `福 “』 Ⅲ ぃ (%47.36… )与 (19)秒 一 い 0レ (劾 ‐

Ⅲ
…
KLり `(%26.31■■)地

"(19)ぃ
い凸≫ (5)♂b凸リコldyL

与 L‐ oい`(%15.781,ぶ
1)ム讐(19)こォン酔 d≫ (3)。■メ|い|ひ い |

ぃJ山い」|ふb狭争Vb山b劇|ぃ う国(%5.26… )■,(19)〔P中 いるヽし

」
"■

■

、:,卜“ユ  t:1.り ,1lSIJII

が ||ギ
|

`i tJ・

tt

J"|ヽ■

|二1嚇呻|

1メ|ILtl

凸騨

暉
||1事い|

(%)ヽ■

|■■‖

卿 11

|111“ 111

こ|■

`｀

|

,り|も‐
‐

1■ ||||| 
‐ ‐

■ |

0.24 3。8 1.2
■
■ 82 ごニメロ|

1.45 23。 1 5.3 6 113
(:::」

't.'「

1)ヽ
ユ|

4.59 73.1 8.6 19 219 由11こ `11`“ A‖ 亀L

6.28 100 26 414 ♂ 1  押 |
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2011`4」き」l`22 1`｀
^1' L.J-a.ii*lt fJb ily

り 邸 Ⅲ Lも 。 (19)とが コ |け響 出 も `し卜 Ⅲ 島 |よ馬 ♂ し」出 ylめ
い

凸 1 ・ヽ 11´ 二1l Jの二|♂国 も し
ご

国 1凸。卜。●い IⅢ ひ 山姜 C′ιψ ′

“

gι″S

凸 1、 1.1ヽ土 凸ぃ出L劇|ヽ二っしめ ‐ 出曝 酔 LI・ ハ勤C′′r/rル箸 ′″sも ヽ 11→メ |

姜 し出し。し
“

一礼メ |し´ |こ」 1`こ
♭■ し

41ヽ
レ轟|● 111ム ●11地L.J亀 り ●‐ 6｀外 餞 |

。(4)凸り」 |

静出Ka′ιr/rliragι″sりヽこ脚 ごLり |ミⅢ I」 ,あ (2)あ■ JIごJI
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ABSTRACT
Immunoglobulin G has been extracted from placenta by using ammonium

sulphate salt in saturation percentage ranged between 0-300 , then

immunoglobulin were separated by using ion exchange chromatography with

the use of DEAE-Cellulose exchange and to complete separation and

purification, gel filtration chromatography technique has been used with

Sephadex G-200 column for purification of IgG.
The molecular weights of the extracted immunoglobulins was identified

with the use of Sephacryl 5-200 column, and it was found that the molecular

weight of IgG which was extracted serum from human blood was found to be

150 KD.
The extracted immunoglobulins concentration was also determined with

Bradford and Absolute methods were the concentration was about 9.5 and

2.Smg/ml respectively. The radial immunodiffusion test was done during all the

stages of extraction, separation and purification to insurance degree of purity of
immunoglobulins after every stage.
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ABSTRACT
Two isolates of Enterococcus gallinarum were collected from 150 urine

samples from patients with UTIs and 2 Isolates from 50 stool samples during the
period lll0l20l0 to lll2l20l0.

Sensitivity of isolates was tested against 12 Antibiotics. Results revealed

that urine isolates were sensitive to Vancomycin and resistant to all other
antibiotics, while the stool isolates showed variable in their sensitivity for
antibiotics. Vancomycin , Imipinem , Ampicillin ,Erythromycin and Tetracyclin
were found to be the most effective agents against the isolates.

On the other hand the results showed that 2 isolates were able to produce

Metallo B -lactamases (MBLs) ,and none of these isolates were able to produce

Extended Spectrum B - lactamases.
Results showed that the E. gallinarum isolates not produce enterocin

when testing the inhibitory activity against gram positive bacteria such as

E.faecolis and Staphylococcus aureus and gram negative bacteria Klebsiella
pneumonia and E, coli .

The results of conjugation between E.faecalis ( donor isolate) and E.
gallinarum (recipient isolate) revealed that transconjugant cells carried
multiple antibiotic resistant . in conclusion ,Multi Drug Resistant Enterococcus
gallinarum increased gradually. Continued surveillance is required to prevent
further spread of these serious resistances.

4"atitt

Cr -,r],,.i i+1e 150 6^ Enterococcus gallinarum lrJis+l C,+t"; ,Jc c!^--Jt i
.1-o;lJl ot-.--l u=L$i d," jU i+1c 50 .l^ O+l- *-l , LJ.rrll a--,r\-Jl s!trIL,-;"1.-. *y

.2010 lt2l 20 !lJ-r 20101 t0 I 3

a.J-l-"-'1.'uJl a:6!Fll ''ue Li rlj, [r--9g- lrL:^ 12 '1.:.:Y;Jl 1*-1-.. -,,Sai e

i*Jg'rll el.rt je.clJ 6.r.rr,i.c igt3. *ti Enterococcus gallinurum tJ;Ft dje

燎り1申甲 1山噛藤|か (MDR)
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fu.3.:t .srt-1.:l *!t*.il r,. ( MDR) L-.s,oJt crlrL:"-tt i*r:" L3lL ,ili Enterococcus gallinorum $4 dY

glis3 r,e.l3 I4-"

J a+l*+^Yl , A-..,*lLgilb frl+Yb.l-:L-r<r\dl r:lrl-;. d.,jls ji crlrl--a.lJle-,u& qtr

clYl eL,,b ' :.rt \l a-'*.,!,, +.,-ll jJ.,-Yq+ll ol^,;i .*;**ffiii::S"t
a+.,,^Jl ji^sYf:#ll c.l-.,;i eljjl ,r-lc t *',rt,t!;!rYl o;* ''! e 

t'i r (r, ar ll JL-ll

t+t.,. -,;,;c crYll E;^+ cJlS JLrtil! , eJ Jill e-iill L-ii. i-*,;Yl drYjJl E-;^+ c'lS-r

., ;rLtl a,._.,,b jg.l5Yli+ll ol^,;Y

!A d.,Y! a$#i:ll o+ltill Jtrii &)t e C*--:->r;Yl el::i & ifFt i
Staphylococcus e]ri ai-.,.-l 4+..J^ll Jt',ni'Yl LJiSi .1-i Enterococcus gallinorunt

Klebsiella j Eschrechia coli elrE a;-,.-l *+lLJb Enterococcus faecalis 3 aureus

.r^ gi "t S Enterococcus gallinorum L..,iS+l 1+J.,13 4+lt*s dl-iA J-lI J , pneumonia

.")-i Jlr:iYl d.,Yf

甲 b Eηた″οεοεθνS力θθα′おなl口|ヽ興1標 ●メ |ゝこい ●メylごLも心 i

crlrl--a,Jl ir rille'.u& lUli \l tr)-:ll ''Ue l^i $3 Enterococcus gallinarum a-h-"^Jl

' 'uJ-ll

Ls.tt

@s Enterococcoceoe eJlc ;^; Enterococcus gollinorum L-.,13S ' ii ' -'

-,.:lLlb,-1.!$\S c.,El:+llj, (1) ;t;)l (Normal microflora) o-++f:t ' 'Jrill cr oj+ s

`(3)。国|、単」し。1均 |●い嶋 い いLけ釧|ぃ Ч♭ ■Li″
"`(2)こ

♭」し

jl ;r_.,f i^ ,''.!r<. gJS.i, ,..1r'''' Jil,ot-Ql-l - 0.5 J.6 crlr fls air^-J 4++-l^ 6JJS. lA!)i dDSl

.(4 ) L3.-c. cr!5S. rl 6J+-s dul- rl e lri

crl;i,ii..*ll ,t' J;$lll ,..+X .:1-.,1.":i Enterococcus gallinorum l-rt3Sr ','t "'r

c.,lrL^:,Jl, ,-tJLll e)-lt ,i.sSJ c.rrJl -t &y: 6JJtr i+-.- 
"6Lri dr ,lrt i uJJl , alrt ;r^J

a--c,b^Jl qi'--; dr-" AiL+ irr-ll ,r-:-.lJt J 6=1€FJl i-JU,Jl 3 r rJ *y Jij. a-,J,.r=ll

;r"l-- ll J gls j,+c ,srl rJcill ,r-:!l u,-iYt{ (Immunocompromised patients)

,-,lill LiU.itL{Jl ._,r.,j,r-AJ, el---;eYl pjcJt:l.c p,aJ,''rtl drlb ailtU..ll f!J)!
.(l ) Ur+ll qe-;lJl c,!Hb .s-r^Jl ir+:lb

（
‐

69



し

2011`4●」」1`22 1`｀
^11 Lr-::,-tt e:1" i\.

drlrL;Jl i1- +il1 ( Intrinsic Resistance ) 4d3lf L:& '*Jl ,',LL&ll ,-,ll''oi

- 
uc;i-.*J Jffi c.rl.r;: 

=t-.,:Slr 
',t+l .guJl .Jr l*l eaJ,ll, Jl*,i-Yl a*rt.iJl 'irJ-ll

3 B-Lactam3 Aminoglycosides a-cJ,"-- ;,- +-r^er"Jl crlrl-;Jl a-JliLll dr- dL-

3Fl ,-.,J* !.^-, , Chloramphenicol 3 Tetracyclin 3 Erythromycin 3 Quinoloens

,(6 ) , (5 ) crtli tr ' Jl ,t' U--t-tl e t^iYl cJ,e alr,,*U Vancomycin Jl rt-;"J L3&
4SJ.i^ll 'l1!LJl J,-U,jt o]> c.r. (Acquired Resistance) ar-.,:S^ll LrLLll t+S)i.l r.je )--ai

,,''luil rL^ _rl ir_9-_r_lSll +ill JrE: (Transposones) rylJill c.,$!, c-.,I:p)LJl s!.

●い し●L】 与‐事 1各 国 |ごLi♂ -ヽ6ヽ い 1響 l tj卸|♂ tc―L工 い 」
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“

dlsl c.,l;, Rapid API 32S JL^-l b (8)が 出勁♂|ヽヵ挙し像」 |

.c,YP ,;Lrjll u'-+L3;ll sr mini API j1.6 + Jt^,:-L

: L.S+JI &hL.iulJ &yjrJl q-,,t .* Jl;.'i:.1*

1ムLめ L■
"J国

」ョ̀
→りが

ミ`1ヽ "Lc,41,」YI～井呻』
嘔却 |● l・ l、 ス̂‖ 出り 1社_tハ こ要二i

:ひ な ミ`1“ム1■り 1凸 IJ・・ Jけ夢 i●
1

Ampicillin(AM 10μg),VanCOmyCin(VA 30μg,Rifampicin(RA 5 μg)
,Oxytetracycline(T30 μg),Erythromycin(E15μg),Ceipeme(FEP 30 μg)

,Streptomycin(S10μg),OXacillin(OX l μg),Imipenem(INIIP 10μg),
Azlocillin(AZL 75 μg),Of10Xacillin(OFX 5 μg)and ⅣIecillinum(MEC 10

μg)。・
）
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-tJsJl 
.s;b,.jt drlikJl .J. ( MDR) L3;.tt :,trl,i.:l i*r:r L3lL *lt Enterococcus gallinarum \j4 l*

6tl{S .:""a1 tf

, ;.rLll A*^,,5 i;.tiSyli+Jt cr[r,i.:i eU:! cp €Jr]Jl Jl*i! -
Extended Spectrum Beta-Lactamase (ESBLs)

i,*,,b jJ^ESYlill crl^,;i 
"1c,fJ$! 

(Disc approximation) a-iE ll .rllYl ai,.rt,-,lu-',...1

.( q) 
os r_,u L .;.".r, ;,Lll

.: 1ru.r..:t j|"|:s)ti;Jl r:r ^ijrl CtIi ;1c 6yir1l t*t! ttlii -
jJ^KYEJI crt^yl eL::i .,Jc. cJYi',ll :+tl-i Jt i:Y ( 10 ) o:'l^=., Yong +s JFt drr.sei

L--l ..Jr ,-,.'ui i -,r!pYl ,-,-r i$ cEl (.ryiilr utO 
) .s.-x! dlle -'J.:-l i ii, e.,'r&^ll

.ji:. -,,KYl ela- ,f (rddrt:+Ut0)ag^Vt rL-:^l O*-> e;-r b:*r 1'-'\' Il ,:#iaJ-:,"

, -g^Yl rL;.. ,*t r-=i ;t (-!-r 0.5 -''lS:r+ J.:--ll ) EDTA &].- .l^ +luQt (10)

e* frlii^Yl j o r-,Jl frij+.Yl .ry Jr Lri,',ll JtU^ fu-,,f i ^-L 18 ;r^l ?t 37 -r ,.t -a-ll r*r3

.EDTA

O:-,sjjYl Allii ,Jc drylJl i*!t! Cp d.&sJl -
(Crp agar )-,;lSYl u-l)il 4ii"JFt dr,:6i .l-::i:Yl el.:ui .,Jc 6YjJl oilti u' .JFl ur"!

. (l l) ,.t' 6r-6r.ll iirtll .-'.,."=r

irJ.*,.Ir"J{Jl 6Eii ,Jo c,ylll {+l1t! 0e Li.3,sJl -
J":=^ll .',,LYl r$lsl L: t-u rJJ JlJl CJYI etri ,-J' "li'<Jl c.,Y;Jl .+!t!'-ui'-i

rrlJ. )l .'ri.'- ,uf-ult L.rtl i d*u!, Lrl^:.:ll 4i,.jFt+ E. gallinoruml-$;\ &Y* Clil+

'rli(lll cr],p,:-"^Jl Jr- tE,I-i.-lttl^ oS tar+ L--tl ,i-L 24;il &7";lV q-.f ,,J

.(8) u,--ill +l++l .,Jc UY.

6r$sijl OUilYl

i i.lgF-l!: O*-lLFli! a.^rlLll ) E. foecalls L;f! or,plSJl rrligYl -.JH '''rii
a.lj,S r-rt*jl rr(i\ill i-L.-ll E gallinarum dy)lt '.-r,t!e +J-.l*S (a-.i: er-=tll cgJAl a*!r

＾
）
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4 つ

“
50 ,1ヽ 、ハi_1メ

Enterococcus V;;* c.,YJ- +;l\! Rapid API 32S JL-'' 't+ uF+i-illl dLij cr-xLi

dil..-r J uJI ! i . ,;- :r -rrn*ilib iJl-..!!b irsJslb Jri+Ui -!-s.l up gallinarum

e* jJ.,s!r-',0 F-.:, Enterococcus u4.,-;l.3,"Jl .sliYl tt;r-,!t iP tdl lrn i+^3J

. (8)'!.-i-ll i.i+.-ll

{JlJl lir-lr d -,r!.!t oUp ,1,^ Enterococcus gallinarum t5;* Jjc i+J drrl+

qeJ#S+!l gr,lt tql dj! Jj.e 1+*,,.r" (13) : (1) 
^l J-_* L e ;!ix.ra Jj,,ll L';,, (o/o1.33)

. 't"!l crYtJl 6

, .95!t e.L,i,"^ll crl:L-a^ll e;*l L:L3 O*lLjStill r\.-a,J:.J-L"= i;;ll dtrl" jJl ''ue tti

a*!fr,.t*lL-eSrill crlrl-.e- cr:ls ii c.rlrl-;^ll trrrlL c,itr rii rl..--!t ..F Lr,.6l- !l l-i

.(2 J-r+ ) ksH o+ll.s JEYI ,ra uclsJLlx .,4Yl , ort-*!t , o*L5i-2Y!:

V
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fu.3r:t o-rql d,Iil#i .r ( MDR) io,rtt atlUe,jJ ir.u:e L3IL ,31') Enlerococcus gallinarum Uj-3, JJe

6liS3 ,ts.3 l4-"

.il.er:...,-Jt LJHTJI drl.tt.' ^tt i*,5St cryje t+-,lr,,r : 2 - c!5
ユ1ム ‐1‐ ハ11こコ|。 1.ス ス11

MEC oFx AZL IMP ox S FEP E T RA VA AM .'UJI

う
、 R R R R R R R R R S R Esul
う
、 R R R R R R R R R S R Eeu2
う
、 R R R R R R R R R S R Ees3
R R R S R R R S S R S S Egs4

&ll ,:jbt .,r aL-L l^j$,|fu crlrl*:^ll :-t^l I i-l-.. :S LJIL -R

_15r!l 6 Enterococcus gallinarum: Egul

Jb$l dr Enterococcus gallinarum: Egu2

ot-.-!t b U Enterococcus gallinarum: Egs3

oL.-!l b U Enterococcus gallinorum: Egs4

3 Imipenem 6Jl--b.oJ Enterococcus lt;Sa Lr- tlrjl # L:tL rr-.-r Jl (14 ) JLJ,I

ir^ll i (Point Mutation) r+a 6J'il &rr-l i;i- Yl ol_:il1 e+ yb 
"1s,tu 

Ampicillin

Zy U JihilL aJ"ri.J^ll drEsrrll ,.'s Tyr 605 His j Pro 520 Ser ,;rr,"Yl "6.lJl JLiJI

. drU1rllll ora e,frFll rl.' Jl l"lr3.Ji 6etiS il!,rJl rl^6 l.". PBP4

6jl! drttJ+ _rl crlS[ .,J' a!^-- crU5 t+$:.y Erythromycin rl;,J teiuli. r_ri_r

.( 15 ) iihi,-ll t!:.!t u# J,ji:x

IJ二 A H J17●
旬 L壺 `亀メ 1山 |」 ム J163ヽ‐1^も L鋤 」|●≫ ぃ 、 ■蜂 i

Enterococcus ,1,,i) rrJ ,"Jl l.dG u.3 aJ:csrlt gl;!t ir +&ll ,Jt ( 16) Jl-ii . U3g.

aL-lJl eLiYl drt!.". g;r-! laJr; L. ':,qi.ll .-:rlrL:.ll ;ur:.ll LJliJl crl;Jl ,'t'.l" .ri

'ut-ll crltL:,Jl;ur:^ll L:li.ll ai.- dfu lrJis+ll orA o.4jllg i+J cr$ rl crl+x-Jtt

.e!r il+.-t i+J^ll tJlS+lJ iJ^n'.*Jl 'uj'tl c.lrL-a.Jl i..-L'-l

&yt e!-erJl r;r-3 os +r.j;-Jl crlrL-a^ll 6:rria LIL ,'.i..:.<i qrlJl sYjFll ,,f tLiJI ,;-S^t

. ':r:-ll .ilrL:^ll rJ. t.:p dr JKI ,jA4 e;Jl +lill e).ll i..li: e\ll
JlJl CJpYI etl!, , :,rt ll i.'*.bJ 4+.,,-ll jJ.KYE#ll crt-yi e Lri ,}' crYjJl i.,Ll! ,-Di,ri

Ⅲ 」 |シ区 Y呻16Lり iこLIげ 上 叫 押 ♪ |ゝ♂争
―

i‐ ,P」

i+:i. J+ clYll 6+.+ cr:ls ct lil! , eS JtJl e>,)l i+lr i*,;Yl crY;ll 6+ d.rjlS-r

., r,t tl ar*.,b j;^EsYt++ll crL5ri!

ヘ
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&iLSr 1981 aj-6y &Y jJ.L:SY15;1li ,:L^.,;Y a-.!. Enterococcus l:UiS+,',U.

blaZ A*+ll ..11 r+: r!-r ,CUl l3r -:rJ:i- i nY)*Jl dIX JL cJ; lar*, , -15rYl c.,Lp cl

r+j& .,lc &-^-- :ts S.aureus \-t;5.1 .s blaZ nJ+l fijL. Enterococcus \4-:* u-s

.(s) ;bsi
Enterococcus lt;:* c.,Y! ijt#illl 4+lt-iJl Jl4iI &;f Cl' A;--r.!:Yl ebl O' qr$ll i
J Staphylococcus aureus rbEai.'.-l 'Ji,r \l Jt-6iYl LJisr ol+i gallinarum

Klebsiellu r Eschrechia coli rl,;c ai..,.-l irllJb Enlerococcus foeculis

.r. ,yi .gs Enterococcus gallinorum l$s+l 4lt#il 4+l1.s 
".,Jtla J*Ii C ,pneumonia

.o)-i JLniYl c.,Yf

碑 い 口IJ二 Jも 日 IEル ι
`α

JliS L● ぃ 与 凛 瀕 iも ヽ ●L翻 |ぴL屯 ル i

; 
J63 , ,,,1. ll L,jl ,,Jc. O]i*U.n*f.1 a-I..,^'D.S E'. gallinurum iljl6. a+!: ilJ,S

:l-:.0 l.g+ .l^: fu- ]i"!l lJ)j.ll Jl '*J- tl crlrl.^:^ll ;N,:^ll LJlLll aj.: Jti::i t"'rt

. O*t 3SUl

.'.1,&ll u,*t+ Slrf .-tl c,!5Jl JliiiY i.'5ul .FbLll Lrr=l qrJFSJl rljiiyf !l^c &i

+JL _rf i-.,=..J^ ,',S3:i lr"Ji$l dr(,Ji.l .,r"U+f Jf cru".Jl dilx r! 3l , a-i}G.^Jl Li^Jl

.(17) ?V a-r!-l

Lrl^i^ll L u.J vanA us+ Ol 4{B'3r- r:tibF.} dULl.ll j lalrFl +J r-!2: i (18 ) o.,

LrlLll irJ+ 6^ $"Ur tiUu "uJl o]yS^Jl c.,Y)- ir# L'i:i. aF.-: crls-".A)SIJ

9 \ir$ Lrl b._r E .f+Jl _r#S d]tr| ,r-,;& .,J' ilr^-- crlrpJl o:u-5 €tt7t B crl+lq:StJl

grl--a,J Lrli^ll .ls.j; c.rlrr. Jo;t$l +lD!,rb L.:L j]!l .1. alrJb E.faecalis

;!. E. gollinarum 7dl a+l+ti.rb (20) s'b, (19 ) Erythromycin 3 Vancomycin

.E.faecalis rs!s; s^ fJ+s+Jl Oliill 4Jl^*, A;-:t^-5Still LrlL au+ -,L;Si

〓リ
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ABSTRACT
In this study, 15 isolates of Brucella spp were obtained out of 200

infaceted cases (7.5%) . The isolation process were done using two different
methods , the first one included addition 5 ml of the collected blood samples
directly two Castaneda bi - physic broth in the present of 5- l\yo COz, followed
by culturing on Blood and Brucella agar in case of turbidity appearance. In the
second method , the blood samples were initially subjected to 2Yo citrated saline
then vey were washed 3 times with sterile distilled water before the step of
culturing on the above media . the second method characterized by reducing the
time of bacterial growth . All the isolates gave a positive agglutination result
using Brucella positive serum . Brucella biotyping tests showed that 4 isolates
out of 15 (26.6%) had the ability to grow in present of 5-10 % CO2,8 isolates
(53.3%) had the ability to produce hydrogen sulphide . All the isolates were
growing on media containing basic fuchsin dye while the resulls were varied
with thionin dy". All isolates appeared the smooth phase in which no
agglutination happened with acriflavine solution . The results indicated that B.
aborths spread more than B. melitensis as 9,6 isolates out of 15 (60,40%)
respectively .For the first species, biovar 3,6 were more spread as 4 isolates for
each followed by biovar 5(one isolate ),while for B.melitensis only biovar
2,3were detected as 4 and 2 isolates respectively. All the isolates gave negative
results for all detected virulence factors including , hemolysin production ,

lecithinase , DNase and thermonuclease.

i,.ot-ilt
,-, 1r (o/r7.5) i.tt*-j 200 3-e.+- dr )+-rJ+ll l{Jis+ ir alf 15 & 4-hll .ia s! d}s-i

t C ;Sq. ,,*b!l 6 .r.-:,-."..l1 p.rJl rJ. JlJt 5 a!1.'J Jrlt r'ri ."r ,jlJliu"t+ cljJl ijLc

t● 1、 111t■ 1ヽ ,11
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te ',s1,,; &l9 ,1a ,b* 6$td LJFJI tghLii q.rs33 )+-Jrl t^rl elii ,-tirJ gr'rir'r:. ' al5r.J& lhr,*l

rt*L fu.b A-s-

jl; .r. % l0-5 rF.r (Castaneda bi - physic broth) .iilJl -,rLIl ;li lr.riJ''',1! I ,Jl

l.as. J:Yl L ,rl ,"+ 6J6' Jr+-L alL d eJl-r )+-dl JlSi +L-r .,Je o-].,1-,1J! t-:+^tt COz

r-r.'1)a il ").ci 
1:-lrjJl IL3YI .,Jc t-dU 6,U.ll ep ir! I iil.:j +$l Jjdl +ii.,..p c.,i^;:

U:ll J,t ll ,LJl+ di-"i +;l^c cr]y 3 oX *Jll ,''!nJl o/o2 J}J L.Ja-.ll e.ll +
,'ue f i . b- _dl -tLrYl ,Je lrisill r- Jk$) d Ly Jisi :.Jll]]l l+utll dils ril . 'l yJl

cJYj',il LJ 'r, ejlii + W . )+-_r-,;alJ L-,rFJl Jb ,,'ir ll Ji^- ll y hb'lt Uj): .rYj,ll 6;.+

kl (%53.3) oy; 8:COz jE -yrj $' r^rll 4+lil! td (%26.6) 15 1_5,"+- s" 4 eJEa ;L

a+"Slill ai-.'.- cs.:tJl L..r,l i ,Jl nr crYj"ll JS ,'',< is .l-..-UryJl '*''i*< etr1 6J.,5

j eY;Fll 6;.+ drrlSy L^S . o-.::llll iir.- r::"-rt 3,^rJl etr +tr g;Il .:.,lJl ,rs .grc.l^iJl

Brucella 3:r,Jl ;r1+- 4-!Jl c,si . aE€)i1.,;SYl &]=^ e Uj)i J+lx C iJ AYI LJ"ll

;Je(%6(l ) 15 g3^;- dr c.,Yj'6,9 il3+ Brucello melitensis gdt ,=J' ubortus

biovar 5 \^AX L e 
io )Sl c,Yf 4 il,* U-iIl 6--ll J3Yl tjll biovar 6,3 clK-t , Cldl

dlr.rtt & {y 4,2 eb,) biovar 2,3 a Z-2cs B.melitensis adl l*i . 6r-b a.& etr+

C;Yb, j$*ll: , ;u,)eaall c.L-;11 i-E& 6rl.;ll .J^b. +J le',.,lL cJYjFll 4:+ cr+i.

.gJlFlt *s a--sFl UJJ JilJl

A-Ji.ll

.e!l (Malta fever) lJ.lL .,^' ,i1 Brucellosis) $!-rJl elr 3l j-rJ-'J+Jl cry r,+

1".*F ,! r+-l,l Y rl rJUl dr 6+re rb;.i ,"'s Jl-i:iYl i.'*.,b -rrlrll 
"lbb^yl 

dr^ )+"JJJ| 4++,,j

*i .r. Jr.r--e r L-JYl g-rilbt..u.Jl J+l JiLii ,,s tJ- i+t..)l ip. dJYL c+,-'li.u Y,!

lrrs a+rl.i!l -iL.. &lJ- Jl !.l. eb- r=,,Jc ,ttr+:l: OU)l r,rJ. '. .,3l aSJ;ri^ll .r].;.)t
;-;4;Yl d !L-yl s,i. L;-2" tF Ot;)J LIJI a-.-ll ,,Je 'Jii3 ;,c )u-ai a;"bJ=il 6JJrll ."t'

C Olr=lt 0^ Llbll Ji:+ (1,2)(Multisystematic disease) '* .rll

dD+:-l :,.+J3i Ji a.3lili.. 6.o Ji ..'1. Jl ;l:sJl 6. l!^tt .rlJl la:^;rc ,S]A,.,1UYl

Ol;J .l^,-tr!l ,Ji63tJ L ]2rUj e5_5J,Jl l:=Ut ;c )--ai.:JLJI 4ilii.,i,.r Ji."Fll ji,:,Jl-ll
;rY3.!l *rlr= JtitYl .+t-l ;e );i 

"-"t+ll 
JL-3Yl , prJl glils drYL ,=J U dt C .:,I-,.a.o

OJtrll .rb lrl-:cl elri i*r-, )i-rJl rA f^-J .(3):'^Ji^ll p a+L-yl ,-'"-'(-, 1l

;ls Jl r,+r .(primary host) J:Yl , il.' Jlr (antigenic variation).erl--a3-Yl

d J. )+-dl Jje A.JL' e lf.: .(4) r'.r r 5!l Lo B.ubortus 3 B.melitensis

A
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''-r.-(:l ,=fl3 jln y,l 6. aXL 4,6l:ii -UUri C ryU^ -il.x pr a.:,9,.,-,u / +1. Jl

;rc ,r:_;Jl l+l rt+J , 6!i i:X clr cJAy ;s^J op37 
i-=._2q fuL' -,r o/ol0-5 i..,-,: Cry..ltsl

,*:: cj.,tJt -lsA -J.:. t .., ui cl5lJl j-dlill L.r ri Jr.LJl ;tl lr.riii.,tl L: &-tLri
)i-rJt _,rkl l , ki^r:L i dL'il. !L_rt ,+ i-Jjlt iJ t ..,J1 ./ _ri_t 6Jrse Jr$E Jl.
( 

""uVt 
,-.t"tt ,i) etJll ,",!r-i ,Jl eJW-)!-rti ,i ,tts-J ;r*r \3_.,pjl oly;*. J*lx. (5)

,',.!r*r...Jl rJ. tliYl "la iJ- -'y"3ll ,.lS^U +tlJb iJ.-iJb ai.l.ill cr]y;.,*lt dS3

lilii- ljj)i a*uYl 1l;Yl ,y Ze Js ++ ij ^J+Bjll 
a.dFxll ,Jc dr$qSYl ,JF-i Jl^,i"L

r*, .rLJl IAJA ,.11.^-yl iri., , Ol;)J ;qr,3Jl l'6:-;].,^i+ )+-r+ll LJfS+ jE i . (5) 5Yl p

eY) .,,' )--bi \J C{j Cl ,Fl Lai ;qr. i,-r>" **bL.s L}60 -5 ;pL tut;-

JJLX 4+\.:Yl , L-x ;1 OS+i crlrt:,Jt k+.)1.. dr JL ,,s_, , l4rri. J c)L:,lb LJ.-lill

JJ 4-!Jt ora driu ,il .(7) k+ plt ;rlFll &lc :r ,o-.,.:.li rr(. 'll sr3. rr; .(0) i+tt
;e );i 61r,ll i 6$LJl ',ul-ll -tt"i!l ei +o: i, A$if:- i,Si.," Jh \-rJill t*!! ,lj'

. s*Jll rlfuJl :l&o g rJa ;.Fll &!3o dJ. lre r3a.-e ,rJc +-p:tt

d'.Jl ,-F!Fs rb"Jl

t+ .+J"ll ,,Jc q.Ul 
";.lfYt G2004.f13 +-p, - OL11, dr l,)rlJ rl.r;.r crl.'i,si.". ur.+

d rr JIJjL 3 ,-tr!t l\J .,'- ..J+Llb &till .+k.,ll , dJ*ill ,LLJI , *irll Cl ,.,Jl
il!: i,.:+:i .=p J.-.ll tar*, c}^-ii+. 15 ;r^l:"*. / ier 3000 i-c-.;-..,6i$J! + i cr,ytt

O#ll3Jl a#L-.ll O+--=ill ,-tr!l lral ,'Uri: j-Jl-r+ll-, i+t-yt ff rfJFiJl gl.-!'

41"-Ji.ilJl ar'Jl 6"" a-BL^ +*S C- -*:J^ll J.-. rJ,. JiJt 0.03 6,r : Jt<tl-'-qjl ,JE-l - 1

alii^Jl Brucella abotrus 599 blS+ u^ jSJr^ dJle rJ^ ,rstll ''.'''*J! eli"i^ a.-lJl

o;il+,Jl ,+ +JYS 4-re u. A.F Jr - L-,_rl_l ublill ,',*jo. ,!+ o/o0.05 r_n-:u.: b].n

'(S) "='llt
&* e.,L": .J' ,rSii rF-is .s.>l : (2 mercaptoethanol)J;Q!:+tS-r -2 Lr=-s -2

,J,-=iJl rc. i.:1-= i,+-+i.i:6rc rl-ScL-9 .!1Ul ,J,-=ill ,=+ ++r. i+jll bt i oJIl .*:!l
6J',.-o a+L:)l O-S ,"Ic .US: _,rtr:Y! a"-l-ll 1,2 ,j.i.j,ls E.o .-r,,f J-:,.-- r:c .+J^

.ob.J.l!
り
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(Ocimum bosilicum L.)

計レ|ヴうい1平 ●野 J許 ぃ っ け」|ハ‐16喝

rl'q i,-L:-i#l +l r.ru-'ll 
{-r.15. -6Hl fjr f*,

20lll 5129 :,''-rll Jr+ g;t: 20lll 313 : .',-rll ;rii: g,;1:

ABSTRACT
The study was designed to investigate the influence of application of

yeast (Saccharomyces cerevisise) and macerated black tea to soil in two
concentration of yeast (3,6) gm/ kg soil and the tea (50,100) gm/kg on growth
of (Ocimum basilicum).

l'he results showed that all application used increased the percentage of
germination, plant height, branches number, stem diameter, roots diameter, dry
weight and absolute growth of plants, in comparison with control groups.

i,.ay-ilt

,rL.xll tye: Saccharomyces cerevisiue 3J+^ill e;r Jiij i*!.1 a{Fi ,',iJil

dr- {.,} frs ,.JSl ei l00r 50: ory rrs JSI 6Ji}"ill 11- e.e 6: 3 + $_,,JL a{3Jl 6-. r3,-Yl
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.ULl "tl c.,EE e. d-,rti. 
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Rhizopus oligosporium J Aspergillus flavus

いい♂L」喝 J｀⌒Jい 神らり■“q非 い 許 ‐ FLI

oい|も恥 ‐ ル “いb御|い い 」よい勢出し調 1嚇

2011/5/29:`・ 1-1ごいゎL       2011/4/6:【・1ヽ J″出ゎL

ABSTRACT
In this study, crude alcoholic extract of  plants which belongs, to the

二″α
`ι

αι family И′′Jν″θυα(oniOn)and/Jrli“
“

′θ″
““

(leek)Was used at
concentrations O, 80/0, 10% and 150/O to know their effect on the growth of

toxigenic and pathogenic fungi Иψι4甲irr″sノαッ洲 and R力 ″々郷θ″PθΨθrli“

“that isolated from Tigris r市 er(2010),WhiCh these species were purined and
culturing in the laboratory lor using in this study. The treatinent with the onion

and leek extract showed the gradual decrease in the fungal growth with

increasing of concentration and concentration of 150/O from extract showed the

highest percentage of inhibition for the two species of fungl with the inhibition

percent  62.95%, 19.640/O for onion and 73.12, 54.19 for leck respectively.

These result were agreed with the result of dry weight for these species that

measured decreasing in it with the increasing of extracts at signiflcant

difference.To test the effect concentrations of extract on the growth of tested

fungi by reading of optical density(OD)which ShOWed that all the

∞ncentra■ on caused signincant difference(P<0.05)for tWO Species of fungi as

compared with the control. Reading of C)D is depending on the  spores

concentration in the broth culture, 10%and 15%of these extract caused highly

signiflcant differences in the spores concentration as compared with the control.
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cj'aJl #ULg rb"ll

J.6j "!1^) " lUJl olll u- aJ,^*,.11 ir-^ll o!9tlJl ,JF*r-ilJ ,lj- i :crt-r;Lijl oEFj3J dit
PDA, L-:,y'-r tcl !-lnl L. -Jl -tLeYt ,-J. bY1g: kclin*l i, (iJ"y nliLtr o1;^, il=.

Jjrl Jl!-ll ,-,. ll 4n"j't g.gr:.i..1 ,',r- i corn meal agar, sabauroud dextrose agar

Li,s..,. d f 9>Li+ a-i,- i+U.-,,.9Ut1 ,rs,'"r-,'ir, i+;c JS dr J. 1 ril ,: r) ,cr!.,[i.ll

dl rl-;^ll ,J,l=- dr- )J I ,t | 4+ll .it -h.lb 6 '' & J! piJD PDA JitJl t'-i'lt ' ,,1

-:,'e 2'ts:EG.:+ pqi Z-S;uJ g\JYl CJJJ-:= 6'-'l' ''il '-'(JiJ I'ii '''i:u lr'iiJl ''q

PDA L-_: .J. l-dii., a,J'ill 
3_.1],1r.!l 

d+il. t5] 61,-t-yl ,+ 4J.Ul a,-r'ill u,"E--yl dr^ rr. Jj'
ijl.i-YL.r i+L.j e],;i .-Ic,: ,_j#l J<+-ll Jl!^ll elrii*Yl aJa-h cl-,;LLll 

"r-S; 3r-t

17 16l i.-^-ii^ll arili^ill e+lil!
:crEliJl e.o+

+!tsll g.-o ,', i!", i+lJl ,_!!l u,- (,"'lr,<lb J-:,:1, frXl) ^4$l 
c.,!yJl '''t r-^i

.dlJl A-S-- i;;L.-,; crttiL,r-i c.r,.;r-r 4i1-,J4S aj-J.^, U$l '!5Yl '''i-l',
:l3rSIl U.IiS^.,,^J| ..lt,ar3

,'.,J."b iJ.-it i.J.+- r2lrr ,=+ ')t-i LJ-L^Jl crL:l.r:Jl 0- dS o- re 40 *

J i-L 24;il.*-+lli- jliA ,,Jc ,9.1!r.Jl dre*.ej ,jS!l JJI &-SJl d,- & 100 kJJ

-2 + eUl es 1o.+ 651!1 10 ar^l +!${oler 2500 .rq,fJSll .Jtll jk++ c,t^-li:^,*ll c.,+

Rotary jk+ shiit ,t.+X elll c,-f & 0.45 e$j rilr{J ri'Jl .iBll dr- eJ.! 3

,Jl -.Jl J:ib & l0 r++.i#s,-l5L p ,J,.,-.ll ;r-J' iri.''ll3Vacuum Evaporator

-r i$]ill i+q,'U '- r*r, s,L-11 -i6"tl jA Jr6eb -iJl J-tfull cLJl 65i:*! & 100

.[8] -.-1hsll i;23.!^ a-6lr:'i "l

:L..p:ll *ri Lrrr',r,Jl jS, lijl

,y(o/ol5 ,o/o10 ,%8 ) 'r..tl 6r Lrr',.J| 4$UXl crL-li:,.'"ll ii.r-ll 
-'"S- ],ill -u;sl fJ

&,--ll -rlr.ll ,.,1. u ,t'iJt L..,rl 
6-o r$Jl &Ir- u. rJJ,- 6+-= 6j+ dJi: U*LYI -'"s.Jill

JJ arL.y! -'$i JSI ,:LuS. &)3 dJ-c. , C1V1:C2V2 ur,,t! .+.rr a,Jt ll 
-'"S. !ill ,+

.;_,rLl "ll

し
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Rhizopus .9 Aspergittus lluvus rG',;r.Jl drLJLill ,..r:l1 9d ,Jo &lIJb ,J.+Jl Ct+tJ ftiJ fu.JEsJl a,L trr*.tl 
'.,11li3

rJti3 i.ii,. 3 a*ql prrJ 
oligosporium

fl3Jl 4"6t+jjl drL,.alii.*.lj !.rU'rt1 Ut iIJSil

: !+l,all *p;tjJl L ,JJl ep U ,ni,*.Jt -/i ,rS 4qJh

i++l-.j.-il+ti d$15 ,o/o10 ,%8 ) Lr:.", 'Jl c.L-li:.^^ll -i5. li d1. dS e:: ..
JlJ-yl ,-,(tr ,itSj/ tj., JSI ,',lL& d)l-i d,L.r .9at JSI J^20 Cllrt, r* 9 .I'i a-^i,-

drL.rJill 6J.:-',,u0 a-iL- Cr + 6 ,b u-i J$,J i,yt {t!l 6-.rLn a-.-.rr .=j,:JL-rl

6tJ-yl-t-3 o-s *rt(Rhizopus oligosporiilfii s Aspergillus flavus)a^rli "Jl

i 25 a--.1q aj;tJl .# r9LJ. Yl cri--b.s rUul a-cJ^+-J 4+l+Il ,:l-.-li:-,,^ll .jle : fr1- Jl

C dl cl:--r J*-l *tr';tl Jri-b Ul .Jt ilLy'U--' ..Jl _,,f .ytr F a-L 24 yn:*'j
.dcJr i-iL

- :LJjL.,Jll spJl L.,JJl cp .iLJl OisJl o"S 4i,JE

dr iil:i- _$!n_r.J5lJl t'-dt L rtl .Jlc L^:Lll ar=-ll dlji]l dr +Jl ,-u.'-

eUl ."+ J5lJl t' i'tt t .u\! J.:-^ll ,-,-lii*.^ JS j$j dr J^ 25 t;:t uJJrj crl--L:^,*Jl

aL-.;J.iX'n -', ' dr.U 5J *,.r & 6-E+ a.F e] i+n Js ,fZ-i,&100 r+- 4+--

,l"s+urJSl fj"Jl .rt^:-ll dr^ & I kdll , ;1.' l_r Aspergillus flavus , Rhizopus oryzoe

i-,rr._r 6J-6.^ll crL;tijl, a.iul .J3LJI t'iJt L.rtl ..,Jc .J-li.ji ul : "ll a-eJ,^=- t^l

CS;lt i ir.:-tt rq ri-cL 48;r^J, i25;-1lt- q-.t{.'161 a*-a= e 3Jl r+ .crL-li:."^ll

, iri;', U ,-L.-r +Ul a-,Jill -, *', ..Jl c.,Lb p0.45 Cf-1, ays vaccumll jl.6 +r :'ltJl

uefl e-rSib i+ll g;-;l., b.-r J+ ol-,rJl n-lr ..r.8- -r i 80 a-=.-g "4el". 24 5uL .5jLJtSll n-Fll+

o!.,-All ou,'ri,.b,JJli dtrj-rll 0#,L,rJl .:,1-..,-s. Di-=.t^ j':S,lnll e^+l-l olr;tiI.ibll

't glr^illrix

:i-,:. j*al i.itiSlt ihii-,L elUH-Jl -t4" 
j i-r"S -

j3; Clr 6JS,ll al .-*l;!: e]rl .il d ").cl 6J'iijl ,jr 6J":.-lb L-rLill a4.::45tt +
jr*ll ,-il+-L.ll jk+i 4J6J"-bJl i-iEsll 6cli; dlJij 6r,"5,ll ,', ..ri ,,''l'-"+*Jl +-,:'S-r glLill 3-Jt

. js, Jsl c,l2s^ ,:x & i ,[8] 420nm .,..r. &t $.
: irLl...ll 4JJ.:ll A-iESll ,J..'- / cr)-lJl'lu.' tl a-iBsll Jr.- -'rL, ..ll a-6-J,-bll a,'iEsll Jr,
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1点 1ヽ凸L■

“
ユエリANOVA ttL出 1螂 が

ミヽ1ヽ “|い 1ヽ ⌒ |ご国 |`´ llk
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,sJ. ,Jr-sll Jt-'ll ,J,-l.l-.4.^ aibsi -'$],fo A.flavus Jdl Al.U- (1) &+ll J+!

.=+il$ r6l-i=:l &3l- *ll Lr:: J,"ill :.-+E^J'ull ,ll aIL- .,JI a-iL-bl ,.,1. ll t'i'tt L..rtl

aLlJl ;'- u,*till frJl ./ dl &LS Lr i,', &jr=_e i^rl ..' Jl iS]ill 6rLJ g:+ilt d!

j,-.,S- _tr al''r:..,1 ri. g5[! LJin a+*r ,rlrt O!: "Ul :. ,\l 6- k.rttL rlc dil-t ^ll rJ# (P<0.001)

ri,+ J,sr*ll "-li:-.*ll 
jL dl.:; ,'ue Ll L,:i .%62.95 i-,;,, ,r=t:*Jl ,y%15

qpr 1.19l,j r!_ty r^.yY: Ul *.J! L_.,tL r^Iq .-J+li .rti::l ,lr^ R. oligosporium SLill
''tS- ljill I ,ir.ll r-r.-'r,i ,- ;,!: hA i:r-i. J r,-q;L+Jt, tr-.!li^ r:c, cJ[-l.Jl -r-: .. ll _./.s Jr,-

t_.rly't d)- +il1 .11 .(2J::+Jl) Jl}jjl (Jlc 6.640 , ll.620 , 19.64o/o,t:lr.',.r- &)fjl

,rl,c . [1 lJ o-+ fLit^ IJAJ l*fl . l:.r .. o ,l e33J!, JiJl c+n iJ.-L! 6J:3,. EJJ$ai la3^i ,-'L,'' ,i]LiU

S- ,,' (Jo gt #_lr-Jt O--os di-dJl c.,!il: 1,,_l:!L '' .' i+lUl ,lJ,-=,'r-r.-.,11 LJ!;- €Jl
l$=ils!l r".irJ L-ra;-ll el+-Yl .r:+l L.'1, 19-Jl .-sJrll 3o propenylcysteine sulphoxide

Pencillium roqueforti ,ill Li:,''1 4.'-;,rlci C.sri .!^:Jt .:l4 O! p3] .x.tl2] .,X
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.Malt extract .L*3

(詩)り出コ|メ

tl,JI`!“ ,:L:|櫨  

‐

ユ:∴lti

l(%)|
…

|メ 」
“

(■)

6碑 5碑 40, 3碑 2碑 1静

0.00 61.35± 21.18 89.53 79.23 67.17 53.83 45。35 33.17

詢′　́
り56。 82 26.49± 21.69** 48.67 45。 83 35。 13 29.33 80/0

59.41 24.90 JL 20。 61** 46.83 43.50 32.22 26.83 10%
62.95 22.73=L18。 71** 42.50 39。33 29.53 25.0 150/0‐

Rhiaopus 3Aspergiltus flavus r*i:.,;l."Jl dltJLijl ,..r:l+ 9.j .,Jc 3!,Slb d;.4J1 jl+:J fliJl 4+lJrSJl grt. tlts"! 
'.;.:ii

Jlio i-Eo,.so "h-il 

oligosporium

v\

,* Aspergitlus jlovus,Jaill J4i * (%40) ,*.sjl ,!+Jl ,J,al.ijur *L ,l-cjs\

ψい"出 中 ツ1土 」ヽ‐̂
‖ JLご国|

。■ Ⅲ Iを夢 ‐ ど も 日 |工
(P<0・ 001)毎 日 1甲し こ メ

**

R力たη ″sθ々 θsPθ″〃″ 」出|メ c占 (%40)が |ルギ ic戸三
“

メ L:2-あ■

.PDA LuJ許

(d.) llarL,"Jl Jhi

[;|:」 111,:111
払 t∴lRI猛

.(%) …

1脚 」` A

(詩)

4碑 3碑 2碑 1碑

0.00 53.46± 22.15 80.33 59.83 45.67 28。0
:i:,1[:13111:・||

6.64 50.05± 21。92 78。 17 54.5 40。 85 26.67 %8

11.62 47.25± 19。 95 72.83 51.67 38。 17 26.33 %10
19.64 42.96± 18.38 67.83 43.0 37.0 24.0 %15

脚 |´ 許 占ltt d戸」|げLL」 |ぃ 1よミ̂ メヵ Ĺ(3)JJコlc■夕 ι→ ♂

‐ 脚 |もう嚇 が い ♂ 脚 |ご要 けらL出|」■― ご国|ぃ こが,・И.ノαツクS

脚 |ぃ ど日lfコ1立 占24.3り 詩36。 3」 ■ 47.3 JIル 89。3ひ J却lc´LI

凸も日|りい |||ヽミ1・ “嘔 ξl・ ⌒Vl ι摯ヨ|_夕 。」り1許 8%,10%,15%メもち

― ♂ もヽL工 (P<0・ 001)へ」」|りL‐K亀 ミヽ1…‖メリ|け‐●16。 ‐ヽ1』

.%73.12L、ふれ け坐五ヨ|ぃ %15Jり 沖ミlJ｀卜‐K■ ,ふ 11_,lG■ |●bb与」|

^
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2011`4 ｀` 11・ 22 1`｀
^tl L.J..j:*ll fJb 4t-

け上こ劇|メぃ しろ|こfR.ο′lgοQροrJν″メ響い」|し■1こミJ Jy―
(4)ごし撃 lc■Pメ し|ギ

33.50`ドL37。 31」 1共 岬 |も 中 ♂ ■ 54.86ぃ 脚 IJL υ 造 に いヽ
cり |ユ鯛 リ

ひ %15り %10」 %8メル %54.19`%38.94`%31.99事L、Ⅲ ■25。 13`詩

区 メ リ|け基 劇 Lぴ 11,■ 1ふ 出ぃ Lこ嶼 じし塁釧 け上 調 1愛 メ■メ |・ じハ 」 |

・F」し よ 却 |も Lメ 1ム ミ‖ ヽス 1,■、ふ 坦 腱 夢 |』L^1凸1メ1凸い oい [15]ため o― DI

`響 い 却 IⅢ ♂
|♪い 山Lリ メ |」 い 1年 [lq鋤 せ 鋤 』 ふ 脚

。И・れな″脚 脚 早事 事 Lひ却bが 詳yl♂し 県 し

許 ∠Ψ ιFgliJJ洲 ノαッ″S υLヨ|、夕
`♂

,(%40)υ A孵≦J軌 戸lo出L“ メ L:3-」J■

。PDA L響

|■ ■‐||〈嗣1響 |´

脚
　

・

び

6

Fメ

5

μ

２

び

１

・

0.00 54.53± 24.73 89。 3 78.3 66.0 53.7 41.0 30。 7 22.7

46.19 29。 34土

12.33**

47.3 40.7 33.7 28.7 24.7 18.0 12.3

61.60 20。 94 EL

10.07**

36。3 31.0 24.0 19.0 15。 6 12.0 8。 7 %101

73.12 14.66± 6.

40**

24.3 20.3 17.0 14.7 H.0 9.0 6。3

ψい 1出トツ1圭 」ヽ‐』J撼 ご口|

。■ ■ 1亀■/→´
♂

たbL」|“C(P<0・ 001)毎 日 1叩し ご嗅メ
**

し

一）
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払t∴111
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〈詢 IⅢ螂 |

び

７

碑

４

び

３

罰一一一
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R力た″
“
sJ/ψιrb・′′ルs Frrツお Lン』 6り国1´彎メ c占 Ⅲ戸しよい ´甲 rtJ礼む●16・ムは…1メL

θttθψθ油″

嶋 Ⅲもぃ句 eul

R力たり ″sθ々 θΨ θ″′〃″ メ墨|メ J・ (%40)亀ル 」 1占メ |・ハ 五
“

メ L:4-8J■

。PDA L“ 許

‐‐‐Ⅲ ‐‐‐| ‐‐
||

ユ1∴ 1,|

(%)

脚 」‐

。
,´
白

`L`■

己|

(■)

(詞

“

国 1メ 、j,11't'1111

8諄 7碑 60男 50舅 40, 3碑 20, 10舅

0.00 54.86

±20.14

85.3 72.7 67.0 59.3 51.3 44.3 32.3 26.7 。リユニ:ユJ』 |

31.99 37.31

■ 14.19*

60.0 51.3 46.3 38.7 30.7 28.0 22.7 20.8 °
/o8

38。 94 33.50

■4.25**
57.3 49.3 39.7 33.0 27.3 23.7 20.0 17.7 %10

54.19 25.13

:± 1.89**

45.3 37.3 30.7 25.3 20.0 17.0 13.7 H.7 °/o15

c;J!,-ll ,-i!'.jYl * J&-ll clj 6-.,Ult

.L]^l..ll a-c,^+- 6^ +1l^iJl sr (P<0.05) ir^r't,,- 6j',1s 
*

.brl 'll A-c.r^- y +1lill r:' (P<0.001) LJill o+ll- cl# **

Alrl .,Jc (%40) JrSl JJl L,--lii.,* Lr^ iiiL- jrsl, riL (5) Jrr+Jl O+:

os +.,-3,i,Jl 4+Jb d,rj 6lj {-rrr... Il jS. ],ill e^+ csls_e ri-lrJl d gl.rii...ll +;LilJ -ibll
]J1(Jl !' ,J,-lil-*ll jS- 1, Jiil L, ;-rLr"'tl i.cJ,"- y d-,rti^ A. Jlovus-J.iX a*#Jl iIsll

a_p.)blirl ,r=lii*lt Uo/o15 '',6-.l,r .-r.r-" rii R. oligosporium sLs\ a-ilrll ir;,.,.11

;1r ai-!r,,s t16] r+_r ._ltsUl -!Sll rJ. JsYl -'Sl,Fll-.,a.r'i,,- .!-* r-.yY: bll "l! fu-,lll.

cr\Ji:.,*ll U^ "J*e ;c c.,t..,[iJ!r'le r Jl o!-Yl u l+L-rfi o+]1o -isl J+.Ll &+ll c-r$

Trichophyton -1til1 d fri,Jt Lrir,ll J-n [9] e-!. 6. i-L,1rll ora driili ..stiYl

.6 tl ,ll c. fu_,rtL Lr:-i...Jl '$l,ill gls r:c ,JJb pXl *--1.j... al.-l-lc mentagrophytes

+;biU (,&251 f:") ;t+l OiCl t $40) ,*-sjl lta:Jl ,J6lr:..,. r,*1[::S-cjs+

. PD broth L*: ,Jo Rhizopus oligosporium3 Aspergillus Jlovus

^

（
一

●

(“ 25/´贔)dり |●り1

脚 |Rhizopus oligosporium Aspergillus flavus

62.67=L32.87 588.67」L21.78
a,1ュ

J^」
占|

55± 12.49 319.33± 101.95* %8
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2011`4`出口l`22 t`ヽ
^tl L._r..::*tt e:b at+.

44± 4.36 299.O JL 22.61* |%10

29■ 6.0* 193.67=L38.99*◆ %15

t.r;J!Jl Glr'.jYl + J'Jl ..E;4tUt

.'uLl "ll a.c:^=- e- aiJull sr (P<0.001) irJi,-ll oJt cLi *

.%8 _$r iLi,- a.cr^+- C- LJI!^JI s' (P<0.05) i;!'-. Le,ls I

I .,Jl ,t' +.rSUtl +;AiX 'r,:-\l i.l:Sll o-s ui.laril &-- (6) J:+ *# li'\ l.^+

ir'<\l #'{.riJl a+ib .9_r} ejl.:r cltsj ar:.:..,J1 ,rJi:..*ll i$l, e+^+! PDB J5lJl t'iJt
;rur.Jl y {tliJ! r':lil"^ll 615% )l0o '!S,.Jt 

tl\:.1 .,1 tv A. flavus 'l'slj:r:l-ll

-iJs], ..rJl rj'-; 6l ,rl^all i ul- tl aisil sJ aL-ill ;l .;:t+Jl e- 4-iJ\^i{}Sr^Jl ,--li:-,*ll
or-49r.!er.e(#hAJLJ&ll 6J,",i^"^ll dciL^St r.rr..i;l!rLrr',..,J| 4+Ul 6l . l:.iJl

.[17] .it lr',..,J1 orA ]o 4+llJl -'s!dl J^-J J'crtr_.$iJl

.Aiu (& ZS7 atr.; dl+t irlf qi (%4t) ,JrJJt ,'.L..tt o.Bl^". ..;$.,B,l5 :6-&+
. PD broth !-,s .Jt Rhizopus oligosporium3 Aspergillus flavus

■り |●り |
脚

|‐

R力た0″′なlο

=i☆

Ospο九カ″ ∠F″′′質illi,″″,,s
101.3± 29.14 1022.3± 69.0 。,1ヽ

―し出|

78.67■ 3.51 879。 3■ 74.10 80/。

72.67 JL 3.06 □ 604.7± 85。23* 100/。 |

63.33± 3.06□ 393.0=L l10.01***◆ 15°/。

ψ脚 中 ツ1土 」ヽ‐ハ‖J賞 ご国|

・bユ中」|をり‐ど |りし出工 (P<0.001)毎日 |りしい *

.%8メ ヵ 札 L―
″
・

メ園|工
(P<0・001)毎日 1尋し こ メ

料

。%10メカ社L― ども日|工
(P<0・05)も‐ い ◆

・晏興 |をリンども日|工
(P<0・ 05)へ井ハご鰺 □

Ⅲり ■ 甲 |とい |´ 。■ よ却1山甲 F国 1督与」 |しハユ劇|メLιP

“

しュ ab(%15J%10J%8)に メ ユ 劇 |い 1よミAパ
メ 積 戸 」1場国 |も,ぃ 与

Ⅲ

…

呻 Ⅲ Ⅲ 国 |ぃ ムLJ“ ムL ttF国
り 押 |～ |い %40"

年 `(7)あ即 |♂ 二 ゝ も Rλたり 洲 θttθψ οガ

“

″ J Иwarg″ 郷 /raッ″s・ し 国 |
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Rhizopus j Aspergillus flovus ta;-tt otlLiJl ++ 3id .,.lc &!FIJ d.aJJl lt+.J fLii fu.JFsJI git tlt"'\ i:l

rJti3 irE3 ,j,*qs pujr 
oligosporium

so/o8 ,s.F. t gJ.:--,,''.r- (r^,lt JJ) t_rs,tl ili,-*!p rlLi .r- tjr.rll d! s;Li-:l JL,--

i_.r' t."l! LylL A. /lovusJlll "'JrS,Jl Jr,- or (P<0.05)a+r!- JrF unlrL^ll e- %10

Jr*.# (P<0.001)+.,"3,i,J1 4+lb r9j;c LJ-Ix-*ll ,-"*.r- %l5s %10 j$!.,J1 ,',\i... LiJj

,Jl "t*+ .JrFlill ,Jt 
"+ "61-ii:Yl 

;l .'rL, .t! o-:_.,8 R.oligosporium -'l.gll6L-S,ll

i dJ.i3 CE: -,rJill l-,.r*. 'r 
U! ;ll q$l iili -2h-. eI=: ..-}' J--,:t U)-E:..* J^t 4SJlSi.

T. rubrum 3 T. mentogrophytes ,;9$l u# U''u(:1:lJlr;!!l a..-E iJill c$l 
"r:*l
.tel

3 Aspergillus flovzs.tLijt, dLjl &lJl l'cJJl L ult 4-,j. J;Jl lit3lt c.r"S r7-d:+

.cj.a+lJ slJSSJl oflLl.,..Jt+ &)-.lr4Jb;.A*.Jl 1s9^;.t Rhizopus oligosporium

(努劇ヽヽ い 1亀国|」L
、

j)|卜

`!`,lL!|

R lt izop us o I igospori u m Aspergillus fluvus
1.128±0.009 1.183±0.013 。

,ル|夕・」|

1.036± 0。057* 1.013±0.069* %8

0。 942■0.024**◆ 0.977± 0.034* %10

0.871± 0.054**□ 0。900±0.059** %15

ψ い IL礼戸ご爛 土 」 ‐ヽ』 J■ ご
日 |

。■Ⅲ Iをメ‐ども日|工
(P<0・ 05)ヽ鼻ハご鰺 *

・b出中」|をり‐どもL」|」じ
(P<0・001)毎日 |りしd喚メ‐

.%8メヵ社L― ども日|工 (P<0.05)も‐ ぃ ◆

.%8_凡ハ 札L― ″■メ園|工 (P<0・001)、ル劇|りしい □

脚 い ♂
園1夢日 |二J鶴 」

りも 」 1亀国 IJヽ 一 (8)JJ却 |み響 ご卜 ♂

%10」がリ ユ■り ども国|げ出ユ
“

j´♭ 。しtメ ど
4兵口 1亀国 13,い °

"■
とこれ い`ヽ

醜
"■

劇 |

“

い bL工 Lも』 ■ の 劇 脚 IJL♂ も 口 |りし 凸l響 α 越 」 |ぃ %15J

_の 均 1上喝 ゝ|ぃ ッ■ PD broth夢日 |二」 が
ミヽlJ´・%8効 押 |…

.[18]亀4メ どJ晩 |も も国|け」|こLb凸り」[押 ぃい`し̀
井
酌|メ →

^

（
・
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2011`41●」1`22 1`ヽ ハ!l 与 ム 」le■ ‐

JИψ ′rglirr媚 ノ ″ 洲 ュ 聾 び
出 1夢1コ|`二」 ILJ枷 1亀国 IJL。 :8-JJ■

。こい 出。ル ヨ lc4五 」 |め LLAlし 1奥口 |ヽ燿 出 R力々″ 洲 θ″Pθψ θ′liZ″

はユ!り |■■|■甲|」■ |ヽ1,111し,1111

R力 α々,クなり′たOs″θrli″

“
Иζ″″′をlirrys,7″ッ″ζ

0。 95± 0.04 0。 92± 0.02 脚 |

0.86± 0.04* 0.87± 0.01* %8

0.77± 0.04**◆ 0.71■ 0.03**◆ %10

0。 74■0.05**◆ 0.63± 0.03**□ |%15

fJ!,-ll ,-i]r'.jYl + J'Jl ,-E.3 6;U:t

.ULl "lt a-cr^.- e. fuJlLll s' (P<0.05) irst - ,-!,rj *

.bL: "ll a-cr^-,. e^ ijJlLll r:. (P<0.001) irJi,-ll iJb ,-!3-,1i 
**

.%8 _'.S-li+ a.Lu- a-cr^- C^ tuJlLll s' (P<0.001) LJi,-ll !ll- .!-+ 0

.o/ol0 so/o8 -'"s- l,ill, aLL- a-cr^.- e- ijJlLJl s' (P<0.001) LJill llb cl# n

J:'rllu4,''.,- qJiLJl ,o--rjl L 
"-:Jl d ''',!rrl ":l -i6. 

j,+ o-,i--r..Jl i.-iESJl ;c!2! r.3,:

os +.,.j,i,J| 4+Jb 63-,1s,--IS*^ll Uo/ols J%10 j,S"J: J+-.),r- ."Jii.sll ;Fll ,Jt-+ll

,j# ''. l,ill "d 
,',1;., rJJ- d i-lt I "ll a-c,*+- 6. k-lttL s, A.llavussL;tJJ,''lLn+Jl lc

a.eJ,.-- g.o k!-,;tL rs R. oligosporium tLltlJ,',1u.+Jl Lc Jr,- .rs +5"i,Jl o+lb-, L3i,-

0-_, R. oligosporiumlLillt A.flavus -J.llll 
,-,!.L...,-Jl Lc LJrr- &" a!)- rsi.iJt.i"'ll

,iJs.:.lt) C"-slt J,.4ll ,J-l.:L.+ &lJl J3lJl t':it t ,tl d (Us,tt; 4-6rgll i-ll5SJl ;eLls

O- J+Jipti)l k+trj 3 crlgtiJl Jd rJ^ .r-ll i 4jt+rJl C.rl-.olii.,,^Jl "ra d^'i ,''l- .(23 I

,:f*-'Vl I crEp-r-xl!: O-*rll e#-l Ll.,'..u crl-::lSll ri Jlilrb JJ+4Y| .ril ,Jr"j: JD-

.t191 iJrll ..r1,,.+ dt=: l.r:=i , "'o-Jl

Rあた9′
“

sJ/Ψ ι辱 ″州 ノαツ

“

S由 JヽLヨ|“′じ」←ルギ
610)`し

,卜」|・ェ JttИ :9-JJ■

PD brothユ切´(%40)ハヨ|ル■|“Ь明 LLAll θ々 οψοガ
“
″

(詢

'lol嘔

興|■ 」ゃ 脚 ,

Rhizopus oligosporium Aspergillus fluvus
52.O JL 22.27 38.67 JL 4.62 。,|ヽ|・||

フ
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riLo iriio,'qo.lrll
J\

33.33 EL 12.22 28.0■ 4.0* %8

20.0± 8.0* 22.67 JL 2.31** %10‐

2.67 EL 2.31**◆ 14.67± 8.33**◆ %15

R力た″ お JИψ ′rJ′κ /7aッ〃stり Jこ り 国 l山 メ

“

善 ■い しル ロ Jtt etJ～い ● こし こ LJメ L

θttθψθFilr″

ψ脚 ■ぃ yl土 」ヽ・^‖ JLご国|

。排脚|■
― ども日|工

(P<0・05)ヽ井ハご鰺 *

。ち占十」|■
― ど ■りし出 工

(P<0・001)毎 日 |りし い
驀秦

.%8メ 携 社 L―
ど も 日 |工 (P<0.001)毎日 |りし ぬ 漁◆

轡漁(製り御 1亀u`』 5,島 И.ルツ″S井」`口|・工JL“ 枷 |:1-‐

・ハ ヨ |■■|♂L響 ひLAlぃ国 |ご」 |ムJI

y.0005x,0850    . _1_
R2 0991

-Linear(―
(、

'～

`ヽ

二|

40        60

|リメ リ■メ l亀直 i

夕■メ
`

l-,:. jF;l:r i-itjsjt ipF: R. otigosporium JLiX 6!JJi-Jl .r.rc drr-.,g i-3>t .tt :2-$i
・ハ 」 1辞゛|♂ L響

“

te出
夢口 |びり |ムJI´ (u興 り

J∠・ノ7αッ

“

sこ庄メL」1社L‐ J日 |ユLtメ1督|ヽJ出」出出脚 |工 (10)あ即 1碑

●bコい工 JL´ふ」11'い メヽ 1占!メ |しメ出
“ ぃ 1こ Lミ ムル R・ 0々οψοガ

“
″

“

ぇぇ

"“

30。67`38.67`48.00 JIIメ |卜」|も 中 にI P 86。 670r∠ .ノαツ

“

S J脚

嚢

事

＾
一

50

40

30

20

10

0

y・ 82.93x-5844 ′″

R2.0.969   ′'
1/

/

05      1

(3ッタニ:)■メ :亀

“

:

夕■メニ

一
|  

一

一
」ｉｎｅａ

い
一　
　

　
　

５
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2011`4。き」l`22 1`｀
^11 与 ム 」||"～

L9.F" j.rl J-rr+ll .r* e+g t+.4-Sll ,'']r.tl L'alii.,,. 6%15 3o/ol0 J%8 c.,}^lJl

R. -Jjll ,''lr-.+Jl rte Jr,- .J 'irtJl 4rJlc l!_9-,1s t** %15 J %10 L-lii.-ll
rlc Jr'-o ;re a-il-,J| 4 :3 ailsill *j.ULl "ll icJ'"+- 6^ WJIL ::. oligosporium

or (6JS,ll) 4ri-r,^-bll a-iEsll 6cLls;,;;3 R. oligosporium,Lillt A.Jlavus _ltill ,''ll.+Jl

.J Jll ,',lSll ,J-lrL""+,J^LJI J5lJl ,3-sit L ,tl

J-Il t+-.i .J+ i+$ .9l .,l.,J C 
g+= LLJI crL,-.[ill Jy.i ,ri^i: ,"+ ,;ul ,r,-lij.*ll rLlt "1 p

.t1il C +$i _''<" ]t--l ,-rl-j,c.}l 4SUl c.,1--li:..*lt ul+ [20] o'.:,J L 6. eliJl ora c]6i-r rfJAilt

cJly+b JlsiYl ,/ Li+'ltJl oL;LiJl 
"rA eJJ-"j .fJtill ,^Jl cq; uls,lt &,#Lilt r^Jt

Ikpoba >e, ir;L;)J a-.GJFll crt*[i]l UZe35 Jp g- 1983 rb,J [21],.ls,.j,',J-

j Aspergillus fumigatus 3 Geotricum cundidum tl.5r.,yt oia gl^-3,3j ' l:il, ,--i

#+-ll N!,lrr DLi u.- dllir !"! 38 J>+ lr^Li 122) L*1,,. d)tS .Candida nlbicans

3 Pencillium jCladosporium j Mucor c.rt-:+Yl c.r-:LSj estuary J+ .# fJ'till
aSLYI 

'#..j'6rq-s..J,o 
crL;LiJl ul l-L-=Y r-6-e lu-! J.iSYI p TrichodermagPhoma

.r-u+ I I & ,- k-, j^ 45-35 Jl dL-: 
"lb 

t+ iiJ^,Jl

Cr;lt it-l31 4+llJl olgL' Dti -1'ri ,jl ejlJJ l+l 4-Nl .,i Us:-,,^tl ot-.;Lill . i. ''1
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Result of evaluat,", o'"1::Im2'rro,rr,3o,3s,4o)co. revealed that
25co was the optimum one which recorded 2.97 enzyme unit/ml in broth media

and 1 .2cm analytic zone on solid media respectively, while at 40co was the
lowest which recorded 0.82 enzyme unit/ml in broth media and 0.4cm analytic
zoneon solid media.

Result of the influence of six pH levels revealed that the optimum pH was
5 which recorded 3.15enzyme unit/ml in broth media and l.25cm analytic zone
on solid media respectively, while at pH 9was the lowest which recorded 1.07

enzyme unit/ml in broth media and 0.45cm analytic zoneon solid media.

i,.otilt

e 25 tFll +;-;r ;i r (40,35,30,25,20) Lr5- 6L.-2r a..^i -,+L -,;tril 6,tr '"ue l^i

JLt & l*S JiSlJl t ,rl qji J./4+^,Ji ;r-j 2.97 ,',+ i;^,-rl :*ll-!.,Jci ,',1; ' rJ r-!^Yl *a

0.82 ,',+'*iri !ll,! U"ri f+O t-,,ftl i-.-2r,',1>- oF d,-,1. ll L,rl ,J f 1.2 il1.611

. ,.,1. ll , .rtl d r 0.4 aJUl JL5 & dlhs Ji3lJl t ,tl u+ &/+*--r,! as_r

1] ( Lil-hiYl 3,a 5 ,i:+r+dl LJ"YI ;i ,i:+uqll o*Yl ;* crl,r--e3*^ il- JSf: dE,-,,JU

,f r 1.35 ilQl Jtt el+ Lx Ji3\Jl t-Jl 6 cJ^/1yi;1 'ors.-e 3.15 '''+'*i'i i,lLi'-'li '

6.s.3 1.67 +;.yYl 4JEll cnlr fl iJ+tr) i:.3i g 
o.i*+r-'+dl LJ*YI j+- L'.,, ,.,1. ll L.ull

. ,.,1. tl L rtl ,=t' r 0.45 J=3ll ilLa -1J.! el+ dhs cl3tJt l-Jt .f &/i:^,;l
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ABSTRACT
Solid membrane electrode selective for copperic ion manufactured by

ORION COotype(94-29)was uSed in this work..

The properties of this electrode was evaluated practicany by using

standard procedures o for this electrode Nemestian slope,linear working range(

calibration line),deteCtiOn limit,measurement stability,response time were

studied.

The electrode showed the linear working range were(10‐
1-10‐4M)with

Nemstain slope valuc(29 mv/decade).

The solution pH range suitable for the measurement were found between(2-6)。

The analyte pH should be attusted tO this range before analysis were caried

out.

The concentration of standard solution ofCu+2 waS dete11llined using:―

― Direct method measurement and its praection on the calibration curve
Chelometric titration with standard EDTA solution to get equivalent point,then

calculation ofthe derivative for each addition.
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electrode with filling solution (l%) or (10%) KNO3
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j+lL-,'u.' - dlhs .arr-.r:l 4sJ- eL:O.lM Cu*' js. -,,* u*LJl .J-.=fS &l=^

'rl r',ill ,-1a,.t J:J.. sl "oJEll Cb ,-ut eL ,-  *r-o ;19 +.,lil ;'^ , o'il ig-lr's

. &l!'ul1-Jl iili^ll -''rS,lnll Jl &L-ll . iii. llr-U
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eUl ; Sodium salt of ethylene diamine tetraacetic acid 6rL;-.:,.-Ll:o
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ORION Mode190-02 doublejunction

calibration curve 6-,1;h-oJl drtc i+tl -1

-,6" ], crli;ur:.4*-S JIJIL - alr-''...1-r 
,-,1. ll cl-ill qgi..,pul ,.'Lel 6r;1Jt ,=+i. ai*r i
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R2 = 0.9994

KN03む 《 %10J%1)彎 ハ |』 J、井 」 ♂
出 |ゞげ国 lrふ鶴場 L411`秦出 :1-出

Determination of pH rangeげ い山■口L口1亀之nt」1亀|」|:L二
`“

-2

♂ Jら|ミ JLも ,pH2-6メ 斗ヽdlた二ι宅
`」

ほ押口 11.ス ム国 1増 |」|`L●|ゝ,」

げ|コ|■、か が 」1出さ― こん 2脚 |♂ 区 ジエ国1判|♂ 螂 IⅢ

区 KN03い (10%,1%)じ 二 |」IJ口|(b園lt>“メリ 』≦ が
ミ`1'“Lβu(OH)2

(2)が」|´
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一
し

し́
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;r't;all 43.,-JEJli orl-:ll ;*S. j ar+'S -3

( 6 2ml ,,Jc gF .-'"L: 4l\* d Q:l ) e i.+ I gll u*tJl '. 'l a J.a'+ dli +
Uo/olO ;JU,J]=- alrr',.'l-,.3. 

jJllJl !jJl-.,J6ll 'e rll #,JFl ,,;JJjli" 1,$l ajli- ISA)

&l=- 'e I ,-r1;! er: (10-l - l0-o ) JJ+ !-F Ji;lL- alr:.i ..1-r 6JJUI # e.uy KNO3

1.03 x l0-3 &L-ll 'rsy Ol r-s,.3,1,.r- ')-.1 .rj-i^ll J9.rlill 'e ill J#ldJ -'"s.rl ,J:e.*

103 %: REC Yo percent recovery 1L;i-Yl a-,*.,rN4

U*lsjJl ,}Jtr.J €'e ttl er*.:Jl-4
;.+.,;FI+1J-SJLJII--c/c,r"i.-:lt .il.-rjgl ,..t*+,:#ar:.i 'l a--bir+l-U'.'Lill ,.*iirr

. (10-') 
-'"S. JA EDTA o^ o-S JrL-* titrant ry alr:'i' 'l-, t''e iU g+=dt

,# 9a uJ$i.ll .fr.-;t . e+-*Sl i.,l- .-Il 6r^.lS.l! EDTA e-."^ll g!l*5,''.r-

C+.Jll # f--,;1 4+kIl i-tii d,J-l # LlJl 6JL;J . S -i,> JSi a.l 6rJl .e r llirll

rl , t.1l$l r-,"+ r!:i6r-:.-e LISJ re tll d;+:t dr#J ( ,rl-:Yl aE-i.ll o-j=- ) .*l'.:li3ll

,.-t+ ,',1- ,-::*Jl Jq-=-ll ,rJc. . i.:.lsJt a+-- LI-rtL 6rtJl lrJl Gle Titrant e-*ll
. 1 , ,0 6 ) 'JLJI 

a-.,*lJ\, t''e ill g+=Jf i+::: c,:l5 $:. o:ki1l +-Lil,.ra;rL Li r-!l
(3,4)」K』yl♂ ひむ 区

-.* - derivative + potentiometer titration
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^ll iJJ,6jI!*ll eJb 4l-

J Ni(II)J Cr(III)4J国 1凸嘔 ツ1出 1縄・ A」もメL!亀地む c竃■ミな」墨

(No2)J(OH)げ 甲 |“ む ヴ 」
A● 1"(い

む も ヽ自 1出 ill∴ A“ Co(II)

,い゛1戸―絆」1挙―ヘメ並口IL甲| ♂り|“
“
●L

2011/5/29:こJIい ゎL   2011/3/20:岬ぃ出わし

ABSTRACT
This paper describes the synthesis of a new derivative 3,2 di Aryl―

1,3-Thiazolidine-4-one    including    l,3-benzothiazol-2-yl    vヽith

parahydroxyphenyl ring or paranitrophenyl to produce 3… (benZO[dl

Thiazol-2yl)-2-(4-hydroxyphenyl) Thiazolidine-4… one ILll and 3-

(benZO〔 dl  Thiaz01-2yl) 2(4…nitrophenyl) ThiazOlidine-4-one [L21・

These der市 at市es[Ll,L2]Were iS01ated and characterized by(FT― IR),

(UV―ViS)SpeCtrOscopy and elemental analysis(C.HoNoS).

Three complexes of each ligand[Ll,L2]With the transition metal

iOns Ni(II),CO(II)and Cr(III)have been prepared and characterized by

using(FT― IR)and(UV―Vis)speCtrOscopy,moreover, flame atomic

abSOrptiOn technique(M%), in addition to magnetic susceptibility and

conductivity lncasurement.

The molar ratio(Metal:Ligand)was detellllined by molar ratio

method.Fo.11latiOn constant(KD was alSO Studied for these complexes to

compare between two different groups(N02),(OH)and their effect to the

stability ofthe complexes.

:i.JL“

“
J:)1.::、ユ|

6≒コ|めi-4-かもヽ Ll`3-い |ぴ|卜2`3凸|ま ∴ム
"戸

岬 |“

J」dしいり3bLJi Jい が
"ぃ

bl itkど と2-c"ЧIりり1`36い ふム、‐̂‖

3-(benZO[d]Thiazol-2yl)-2… (4…hydroxyphenyl)Thiazolidine-4-one[Ll]

J

3-(benZO[d]Thiazol-2yl)-2-(4-nitrophenyl)Thiaz01idine-4-one[L2]

押 し(UV―ViS)」 (FT‐IR)ヽ甲J凸しい |[L2,Ll]凸 1ま tAII。ゝ ¨ ,くり
「

‖ハミ̀
｀

山し i♂ じ Lか ひヽ
“
邸 脚 出|｀1・ ムの 出与

～
(C.HoN.S)り・ 日 ´ 」|

)ム ひ 凸|ヽ 1‐ A]。コ 亀づ■』 ■型 いに ■ Lし Cr(III)J Ni(II)」 CO(II)吼脚 |

年 ■ 1・ J Ⅲ l…へし ψり I JttJし (UV―ViS)」 (FT―IR)い ■ i Lbぬ

Ⅲ 甲田 甲 1卿 |り (Mり 脚 り 1御 いり ♂
lψJ‐ tふル

。(脚L“いり

′）

′）

一）
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1・ .い o島 自ヽ 由1■1∴ ^“ cO(H)J Ni(II)J Cr(Hl)ヘメ出 凸Ц

"｀

こ|ふ ^LリメLI」しblJ o■=場 諄

(No2)J(OH)げい」|“ ″ メ

OL“

諄 ‐ ■1辞
"」

|のムぃ ゎ典 !亀b」 凸|`・ ‖こ郷 I ⅢL甲 l…■`1詢

。こ5,|ム
`1ヽ

許  (OHり N02)

`A.“
3.::i“ロユ |

メ ■喝ツ1凸いメ|■ l・Jヽ14-ThazdMhone■メ1凸 1“ ∴̂菫

“

凸い りヽ 1げし3thi渉―●井り|い か|♂|≒担 I Ⅲ lムミ‖L甲 |

型 J」も (メ■タ リエつ 1'S山 IJヽ ス̂
く り 1^‐lJ漁 Ⅲ  Ⅲ y_。

ぃ

。(1)びi増腱 ひ lJJ Ⅲ 」 |●1ヽ
・

缶も 山1_協‖凸 |。喝

凸甲 |メ‐ ι‐ ヨ l etふ1,■ ●卜 ●り lo軍 メ 1凸ylム‐1.NI.1

♂ b4…Thiazolidinoneみ」IJ!亀
“

1ヽ1^り■
`い

6ヽり 亀L卜 ■yロトロ |    ●

-1`3‐―Jしi督1饉 2`3ご漁二
“
』J均 壺 (2)■

y.“ い
～

山 り|いJ饉 ひ 事

【゙_ミ 、1曖ζ
`●
tL脚 凸|。t‐っ もヵ ●1・ ハ1“16」 二^"卜 」 むi-4-醜事勇 6ゝ

ひ PreCursor≦ e“ JJう 」 ヴ」I Mur B■魔卸|・JN(3)6■■ 凸lL∴ ムいi許

.PeptidoglycanじゃジしりlJI_浄二=三」|ユ ,1^a

“

″ ゛墨 し■卜2に、 ふ ttエリひ ●1“ l^‖ ふ

" 
【ゝ1、 111ゝ ξ´

乳
“bも

こ事L」 |し‐ L剪 ■ 日|が ミ`t“
いい 夢 c二L」 |ご出」|・卜 1´ `凸

|≒ 日ヽ釣 l cr

Ni(Ⅱ)J CO(Ⅱ )り Cr(ⅡI)岬 |と。こ角勧 日16り しり

“

●iび■ 。JI山 1も・ JI

。■導bり|い腱 6。し
“
■ JLL」 山島 ●icメ響 げ」し

n

ddll ,-ii],lLs rlr"ll

-; .',-rll i a;Jt Sb:<ll rpl c.rL,il
2-amino benzothiazol, p-hydroxy benzaldhyde, p-nitrobenzaldhyde,

ethanol absolute, cr-marcapto acetic acid, glacial acetic acid, sodium

rlJl ou eJ^=.r ,bicarbonate, CrCl3.6H2O, CoClz.6HzO and NiCl2.6H2O

.6rli!l O. 4jJb \Jr,-: Fluka Ky -ri BDH esj ,y 'ue i o

g;ill d,r- (FT-IR8300 Shimadzu) -tU* JL"'1 "I+ (FT-IR) c.LS ''uii
a$ os b,1,,+,! F,=Jlr,lr$\s.Il KBr j.ilriJl CSI ,:lr3i .-., (4000-200)cm-r

(uv-1650 PC. Jt^,1 ",! i rii a,i"rislYl cJYtiiiYl Li ,rl:i-r i*b-gtrlJ'Jurll

i"JJ.-rll .rS J) i-il.;Yt+ iiJnl "u!- a-.Jr qt' Shimadzu Spectrophotometer) -
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^tl 毎 ム 」11■

～

u (Conductivity -tk+. -r 
,. ,,.,Ls rJ .,(ril. , L!i^ u;lr J1,*-, "g crhiiJl (10-3M) ,'"s. j $.

.Meter 220)

JLI.=!I Li ,olar6Jl #-ertll a-.,JS-+.,;"-::."^Jl i.'-Lll d u3Sr.tt c.,Ll".iJl ,''lJii .l!J

d++ll JI a,-L' .J .:L$ll ,',r.!: (EA-034, mth) Jl,i-l i rii '-lr,ll d"'IJl

.sl.y +Ut,lrr',.,L a-.,*Jl-ti^ll i*t ,-tt .rS Jl el*yt, L,JUl +.tYl aSL^Jl+

.+;+Xl a--L 
"/ ELS'!+J i Ct_, (grrkerBM6) jl.€+ JL-l 'L

C16H12N2S2O 'rit<rttl Jl..aii -1

3 - (benzo [d] Thiozol-2yl)-2-(4-hydroxyphenyl)Thiazo li dine-4one [L, ]

+l) ,,1 't:,rrlt- Jlql l5m1 
"+ 

J_il!t::}.:+i ,,..,u..r (lmmole,0.159).;;ii

gr 15ml d.+lr. +Qili! ii*,S_r-lrg!!..'. (lmmol,0.l22g) cri r'rts" &L-
t ,',." 6rol eyfr Jr-,.a3 s+Hl ,g\:ll\l 

"r:,.L dr ,',]rLa 
6^:..,., ,iJt ll lylir)l 9;r^

aL-b+ k-.,1A c.,rjr"b r.,;+Jl r,.., lati.ll .;Jt OJll c.,lr fursi^ll ,',lLJ+ll ,-'U. .d.,l-L

.[I]','!.,Gl.Lll,lyli..,Jt

+,t1 .r*;! Jlt^lt J;Elt Lrr 15ml i UI ,.'! U c.r (lmmol,0.2549) .+".i

C+ i otcL 6+ -or.J eJl r'J.-J r.Jlllill .r:,.L- -ii6-r*tili ..r. (lmmol,0.1g)

.(1) i: LLl o ,3:;r-1. ll crLl_:r-.rtS+ l0% A-iL-bl+ oiLl-- r*, r.,#Jl .u.r ,,, .,.bll

リ α >M2+H~:≪>釧膊

α )N=8◇
OH

[]

KY>
》―`一(
S  Ll

リ

(1)戸リユ L
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」^・
1-い o島じり出

`1・
・∴̂ ぃ Co(II)J Ni(II)J Cr(III)旬 出

`13｀
1`lこ・^Lが出14動的o■出しみ

“
(No2)0(OH)げいJひ

“●LJ

C16HHN3S203 Jく :t‖ 声 -2

3-(benZO[d]Thiazol… 2yl)-2-(4-nitro phenyl)′ Thiaz01idine-4-one[L2]

♂日|あり |い 15ml♂ ありし■iξじい (lmm01,0。 15g)望ゴ

望二´ ぃ 15ml J甲|ヨいい」晦 LbLい (lmmoL l.151g)Jl■■b

J‐Lい こ事圧 亀し !″ 出しL【 …`6」 1l Ⅲくこ
αメ | ・ヽ ― ´ ♂LJあ り |

`辞劇|あり 1社晦 亀共 6。Ч こも 脚 |ナム 1ゝ中り み `c調|」押 |

・Ⅳ]‐
´脚」|あり |い 15mlひ [II]■メ|い (lmmOl,0。 H7g)望J

出しLけ 」6」 αメ |― J■日 lc‐L夕 婆 口iひ (lmmol,0。 lg)J!■■ i

JI凸 格砒 脚 |…砲 り `諄与 」 1凸助 い 10%d井 響 ゝ夕、。メ |り ´ め

。(2)詢 LLミ ム̀
び
日|あり 1社い いい 平しご口|メムヽ |

α>Ⅲ2+卜:<>Ю2響器

α )N=8  Nc
[II]

(2)´リユ ニ

IL21 J ILllむ」り |`1在 ^声 -3

J NiC12・ 6H20い が い lmmol,(0。 266,0。24,0.24)望 J

い し
レ出 IC♭り |い パヽ Jiひ 」りl ctt CrcL.6H20り COCち.6H20

2mmol,)J[Ll]ぃ (2mmol,0.64g)ぃ が 」!ン銀 14メ|“ 噺
“

口 ltJ ψttЪ 。み国1望」|ひ 10mぃ しLさ ■11■ [L2]い (0。
714g

6」 d島
び JI山 |｀ 1・ A‖

ごり C与 』ム‐ ・許 L6」
ξ
L FL♂

げ
」 |

■り 10」 1-ミ‖ íび|夕 (1)詢 あヽ ` ぅヽい国|(り」|あり 1凸レ

Ｑヽ
′

〔
・

ヽ
ヽ

J     [Ll]     む
“
即
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dx : decomposed

暉 |ム饗 L2J Llむ」t響菫準 りJl c戸 1,爪 ‖:1-あ →

絶・ ハtlヵ
●り 1

押 1

●メ | υい」ツ|も
`

ヴJ口lψコlo・Ld謝じ/oこ≠」lδ■」1 ⅣI:L in

E10H
Lrii^:r 6;,-:r

%C 0/。H %N °
/。s 0/OM

Ll 328 ♂L´ 124-126
58.54

(57.98)

3.65

(4.20)

8.537

(8.24)

19.5

(18.82)
CroHrzNzSzOz

L2 357 ―
|

ごL
180-182

53.78

(53.23)

3.08

(4.10)

ll.76

(12.6)

17.93

(17.39)
CroHrrN:SzO:

lCrL rCIz(H2O)2lCl 522.5
―

i
(165-163)

d*
(9.20)

9.95
[CrC16H12N2S202)

(H20)2C121Cl

Co(Lr)zClz 785.9 ・♂
¨

(179… 181)d* (8.32)

7.502
1:2 CO(C16H12N2S202)2C12

「
iヾ(Ll)2]C12 785,7 -1

ごL
(170-172)d*

(7.93)

7.47
l:2

Wi(C16H12N2S202)2]CI
2

ICrL2(H2O)zClz]Cl 551.5 ―
|

ひ し
(215-217)d*

(8.95)

9.428
[Cr(C16HHN3S203)

(H20)2C12]CI

Co(L:)Clz 889.9 ・げ (186… 188d)* (7.20)

6.618
1:2

[CO(C16HllN3S203)2C12

](C2H50H)

[Ni(L2)2]C12 843.7 -1
ごL

(208…210d)* (6.29)

6.95
1:2

Ni(C16HHN3S203)2]CI
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与 轟 事 ハ 3265cmJ立 』 |`勢 か ヽ 卜1)小 |“り |‐ メ i
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1工

坦 日1甲 |』ヽ `(υc=o)をい 」 6二日 し 1662cm‐
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日し `OH

(1608,1710)cmJ L凛 口Li oも ヽ メ i重
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日|“1劇1函
`(4)(υ c熟)4り ■ ■

“

ソ|
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重 り |●IStりIL■ ■ 的 L,～ 脚 1出嘔 マ1凸 |ヽ

`‐

^■■ i乳島 。 漱a

メ うメ |ひ 1｀ スヽbL甲 出事 ♂ b(υ c=o)」 Oc州)L″ 国` 社JI“ L」
り|か ひ

ぃ 、 し (C=N)4り _ぃ が ちもろ L許 J≒ Lむ いヽ |ゝ 山|ヽ1‐ J鴫 lゝoメ |

■ 日1諄」|メ L』 Ь伊 ≦bl島
`(6)メ

L■ IL'日ヽ こん い 国 lξ (C=0)ち 中

Jり |。非 (515-550)cm‐
1」

(418-450)cm‐
1も

― 讐 び し(OM-0)り υ(M―N)上も ソ

cJヽ 1・ Jl(υM―Cl)上も ソ 社興 |メ |タムL´ ゝ五
`(2)」J、 く9,8)●い釣 |ど ,い 区
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ABSTRACT
Immuno enzymatic reagent (Conjugate ) was prepared by caoting of anti-

alpha fetoprotein with enzyme horse radish peroxidase (HRP) using the

oxidation - reduction method in present material sodium periodate (NaIOa) as

oxidizing agent, and sodium borohyderide as a reductant, in the presence

Sangar reagent (l - Floro 2,4 - Di nitro Benzene) for sheld NH2 group from
HRP , The reaction was completed on a group of carbohydrates found in the

structure of the enzyme(HRP), which gave high Stability by to the kit which
used to measure the concentration of alpha-fetoprotein (AFP), we compared

the result with the conjugate prepared in Bejing North Institute of Biological
Technology (BNIBT , this method for the transfer and resettlement of the kits of
diagnostic technology by prepare of enzyme linked immunosorbent
assay(ELISA) , this research was worked in the People's Republic of China/
Bejing / Bejing North Institute of Biological Technology (BNIBT).
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ABSTRACT
In this research,an analytical study of the response of selective chloride

electrode impolter in different rnodels of pharmaceutical substances and assess

the concentration of chloride ion in which the various analytical conditions

has been study the effect of pH on the response of the electrode ion selective

and appreciation in different ranges of pII of(1-9)and different concentrations

of chloride ion (10-100 ppm)and the e3た ct on the amounts of ion and

calculation ofrecovery and the relative error.

We have obtained through research on the curves of calibration of the

selective electrode direct rlleasurement and get the good calibration cuⅣ e and

slope ncmest to 49。 9 mV/decade and the linear correlation Coefflcient of

O。9945 and using the solutions of the C)rganization for the voltage to flnd the

best response and stability of the electrode and access to slope Close to the

Nemest slope and found a correlation Coefflcient well when the use ofbuffer r2

=0。 9991,that the use of the voltage regulator solution has helped us to get a

mile close to the Nerllest slope linlits of 53.65 rnV/decadeo Detellllined the

chloride ion in phallllaceuticals lnaterials as Ethambutol,Propranolol using the

direct rnethod and the potentiometric titration.
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, i i,ls,.,t 6( qjjl.iiiYl i.":ill ,.,Li,lrri...l-r3 qlr3aYl cu;l \:iul (9) i.JlJlJl el+^Sl d +!o

. a--bill .,l.r]p,Jrt=- 6.o g'e itl g+.Jt 6^ *,-'-.,r"ll pHJl ','LE,

脚 1測い い |

… :… ||パ |

Orion 940～脚 めLうい  一

〇rion」1出 いヽじ国|=lL`―

:神ul硼|ョ1許 ψL dOublejunction 90-02o五on～ Ⅲ」 ―し
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2011`41ユ」1`22 t`｀
^tl 4:-"4ji*ll fJle 4l+-

out solution 10%KN03(900003)`Irmer s01ution(900002)

Metrohm Swissなメ ぃ J」lpHげい‐ ―

MettlerげLd藤 ―

“

二詰ミム山いも 一

―:え_国|ょL」|夕■≦

NaC16ム ぃ 0.3 gmめギー:(200 ppm)勁メ |こ男yざ |げ・い|」ヨ |―

1000 ml」 |「封 lι■ ■|コ |ム 」|ど男】|メ国 |・ Lll♂ 甲|も 甲 |

。(10,20,30,50,100 ppm)甲 口11ここミJI郷 |い
―

♂|←鐸 lι亀 ■メ |´ Ĺい 1。25 mlぼぶ 聴 ―:いい ‐ い ―

。ごメ |_声コ|・ t411 1000 ml

め 脚 り 轟 |,t411-

1.・こ‖凸ぃ 6oLllい gm 5ゝ→け:0。 l N AgN03ぽ 甲 11・・ 釧 ●い l仁リー ー

脚 |,Lll´。100♂ 1.69892 gm 甲|ゃり、■生り。40製ハたりゃ■■ゥ

(10)び与」1迎バ ひ ご“い出し ″ d井」|りし 瀬 ごタカ|

Propranolol hydrochloride , Ethambutol  bし 出|た」し 11…L`た」lJoぅ し́  ―

。,レL/も羽l tl・ Jな口|り|ぃ hydrOcHoHde

BDH,Flukaが りし ちL山 |ム

こ光 |い し饉｀」IⅢり 1出 1ヽ 』
ど吟 ―

襲 Libび出 |

■国|■tニロb吼誹壺1出り|メリ

“

押 |ため』ぃ 11・ ⌒1-』 ご国lc>よ い

■ JIりLJ二 Jヽしりしひ島許 い 響 |ひ五|【 い́ふ許 ふ」しご1出ツ|

・租 し び L JЬ ttuこゝ |ぃ 瞬 一 札 uJLが 、ミ1…|“ り

い |くバユもメSIと
"|ひ

・ ( 10… 100 ppm)ル
ー

ユヽ…'い こりL´ ハミlJ´

出っい鼻中Lが二り160 hourも_年り 6Lち 夕も」|・コ リLo_Jに あ“
」|

●にメ亀■も(0.9945)」
“
響い bl｀

ヽ`し(49。9 mV/decade)も_っ し。
s´→リ

。(1)`K・nJ酔 鴫 年り 16」|ふ

（
・

（
・
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!+r +:y.+..1t r!^Jl # -.rr!.UJsI 
..1jgl ,l,'S. l,i;$i cr3 4jlifiJl +G$jl 4+l+:-i !5 a*5r

lsoo ic *o .lr.&l
J <J\ .

フ

100

125

150

鷲 175

E200
=
ち 225
2
250

275

300

ワ

10        20        30        50        70        100

Concentration Chloride io■ s(ppm)

ご 出 り|ユ 州 IⅢエ ムLい ■ユ興 |こが 麹 Lが い 場 LAll“塾 :1-cい

か 嶋 ≒り 艶|みメ リ し 凸 |ハ ヘ` ム
許 ぃ |´ 弾 脚

1ム Lヽ A16。日 |が ミヽ1.“嘔

(53.65 り _、
“
メ|二切 c二‐1メ齢 ¨ 出|ぃ っ 工|」 出 |●I LD"ヽ国 |り |

(0.9991) J.,-+ !l. l.zls:!r mV/decade )

150

160

170

180

E 190
(G

= 200
o
6 210
a

220

230

240

250

Concentration Ghloride( ppm)

dl-'i'*t+ iLiijyl +!r.lr]sjl qrl! i]-,bi +lJlsjl OJ.] iiXi. jusLs 6]lr.oJl ,rrin : 2- $,3,

4.,r3l3iX ftsj"Jl JJ.r4Jl

10010

じ
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2011`4● 」ゝ|`22 1`｀ ハll 4+l.6jl*Jl fJle 4l+-

み 」|´

“

り|ご脚 し■ 日 IJメヨ |が ミ`lJ´
び出 Ⅵ ■ 墨 |｀い 口|:1-あ →

。 ■ L」|♂ I JI出逼ゞ lJ

No. Conc. Of chloride ion (ppm) direct Slope r
10 20 30 50 70 100

■
■ 228.3 213.4 203.3 195。 8 185.5 178。9 49.4 0。9966

。2 222。 9 209.6 201.9 191.6 184.9 178.4 44.5 0。9923

.3 223。 7 209.5 200.3 192.5 180。7 174.2 49.5 0。9927

。4 228。 9 214.5 205。 2 194。4 186.9 179。8 49.1 0。9916

.5 229。 2 214。 8 204.9 191.8 184.3 175.3 53.9 0。9944

NO. Conc. Of chloride ion (ppm) with tisab Slone R2
■
■ 232.7 217。 9 205.4 195。9 184。4 179.2 53.5 0.9926

2. 236.5 222.1 207.8 199。 1 188.5 182.1 54.5 0。9917

3. 228.9 214。3 203.6 191。 1 182.1 175.5 53.4 0。9953

4。 229。 1 212.2 203.1 190.4 182.6 175。 1 54。0 0.9966

5。 225。 9 210.8 200.5 187.9 179。 1 171.9 54。0 0。9991

♂ ξ
LYI功 興 |■出

♂ げ叩 い い |～メ |♂ 出 1凸しい ♂ ■ 甲 |(3)ふ島。地

。ひメ|ン も|ヽミ1_1.ェリ芦」|ぬふ」|が ミ`1…1

0      20     40      60      80     100     120     140     160

誦me(H)

脚 |ル警 出Ⅵ響 |■
“
♂響 1炉|“ :3-‐

福日い 明い ご圏 1増メ |、‐ ■t‐1許 卜 ゝゝ響 |が |メL鋤→

ごtさLミ |」 がり1評 J醜 2-あ■ ♂ びチ Lも 也興 |こタツ■り1瀕 1ヽ
^‖ がヽミ1“|

岬
1ヽ 』 ´ 6むメ |メリ b札 日 |メリ 1融 甲ぃ 」 1lLミ も こ喝 五YI戸 JIリコ 嘔

こ咆μ bゞ“戸出 |ゞ≒」」鶴|えL.ぃ Lしも 5ミリ、シJl j員メ|りt'“・ |ヽ:2-JJ→

（
ヽ

０５

●
●
“
ｏ
ｏ
「
ヽ
Ｅ
）
●
２
２
ｏ

‐
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一
）

!+r +:.r*-tl rl9"Jl o.i .rrUglsjl .1jel :S. !,i +ri: eP rytiilyt ?U!'il 4+ts5-y 115 L5r

jso io *o.lr-irlJ <r\ .

Sample pH Conc. of
chloride
ion taken

Conc. Of
chloride

ion found

RecoveryTo Erroro/o

■
■ 1.85 50 63 79 20

。2 2.34 50 50 100 0

.3 5 50 35 70 30
。4 6 50 34 68 32
。5 8 50 34 68 32
。6 9 50 31 62 38

ijXi- eilJ +blsll nr,J j,S. lll .J"1+ d tjlJLl ,jnjiJ. Jt JJ+ &U dL:a rrl (3) cj:+ or:
,,,-rll e])+l el.il ,"UU

Ail:i. e 3tllJ i-.U-l OjL. *A i*.,ti.:t jSFJI gg i.:'1ti*tt : 3- cJ:€

No. Sample ISE IC
■
■ unknown 650 626
2. ftill -c{, Ll+ C* 1600 1575

3。 ilaotLdl CHc
9900 9189

4. qi.a:tt pti 60 77

5。 亀占ごコ|`tLへ ^ 50 69

* ISE : ion selective electrode .

** IC : Ion Chromatography.

¨
）

し

JJIJI # '\ 'b\<ll !+tril L^-aill ,''!1, LLJJ t''e ill g+-Jt 4jir;A ca"\:-i ..'l 1jr

i.,- erii-"^Jl -+Jl ..11 e-:Q d.,+ (4) Jisill ,t' ir;+ l-"S3 Or:J,- dl#:+ duF$ l;-!iiJl

(50ppm) J:Yl ''Siil ,"t' FJI qi,-; $ (100ppm) c$l -'$-lill .,-i'-'lnrll ,$]=-

だし
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Zot]- ,4 llrll (22 J-ll L-r,a::.-lt eJb il-

+50 ppm cl *-e-100 ppm cl

"f Jo *tr Jo "f 
.lo "f 

u l.9 b <D9

volume ml silver nitrate (0.02N)

rJL,JJsJl 03'r.)J t+-,t;ill dd,.ta^Jl O" 4iJii, 
-tr1.13J d {Jl e*!,.3J1 c'rrt : 4- (.Js&

t ;; -o>;:Jl J+lJl ,--ls .s r e .ll e+.*lll i.jrtr 3fU^Jl Li.,Jtll G-,J"l.,-. J
,'']rrr lrJsr H g; 'e rtl C+-Jll +E,-Jt J1'*1 .1,J ( Propranolol, Ethambutol ) isY '': ' It

JIS^t)l ,.#e_r l-oSr sjLiSiYl r.,lr-JSJI ,.,L6,1ri.',...t.1 +b:Kll -i6], jri3,"t''f$l i-;ill
jn Propranolo 4Jb.Jl 6rlJJ ar:.r..' ll a;ill &!li,JJ-l #\ill ,+Jl ,;l e=,J,',1- (5,6)

;o , il''r.r i*:ill ,''l,li o.o e--.ll LLJJI '"S- y Ol iL\.J Ethambutol 4J5bJl ;rlJl ;^ gJsl

,',r..i-l ,',J- 4-J_l+,f *y \J3 r,,lrl<ll 
-i6. 

jl #1$l -+..Jl ,-rl-.,1=l-r_e rpJl=l .,ll ilL
. #16bJl ;grlJl ElsJ % LJ'i^ll 4+*I! +lrJsll '$li

辱し』。いIJ也州 |“|げ甲 ψ当■IG押出しいい IⅢ脚 |“ も国 |:4-山■

No. Sample Conc. Cl in direct
determination oh

Conc. CI in potentiometry
titration method 7o

■
■ Propranolol 2.8 3。 0

2 Ethambutol 11.0 13.0

^

０

０

０

０

０

０

０

０

０

０

０

０

５

０

５

０

５

０

５

０

５

５

４

４

３

３

２

２

１

１

（＞
Ｅ
Ｉ
蘊
〕〓
ｏ
〕ｏ
Ｑ

〔
一

●
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し

― J動 eい |

500

⌒ 400
>
E300

"

5200
0
°し

100

→ヽ ■ ■ゞ日 。い|」 也州|“|)S,■」■出 1ヽ甲u靭 |ヽ ■ヽ 槙ゞ■ Lb』

-{- propranolol

V
きさきさが´がお計さが♂計ξヾ

volume mlsi:ver nitrate(100 ppm)

Porpranolol等 し』 6.Lall´ 響 |“脚 ψギ |… 1辞島 :5-赫

０

　

０

　

０

　

０

　

０

　

０

０

　

０

　

０

　

０

　

０

５

　

４

　

３

　

２

　

１

⌒＞
Ｅ
Ｉ

，
一〓
２
ｏ
２

14
●
乙

ｎ
Ｕ

volume mlsilver nitrate (0.02N)

Ethambutol +g!Jt ;tLll j +l,rslsll Ojr;)lJ € ,C ltl Crs-,ljl : 6- cjs,j,

, -t*, !3Jrill +l^ll .lA cjt *'i ,lr.-r , . ' 
Ltll 4+b1-b +-Al-,1 ,:""-:: i,Ljll .-fiJl 2;4 al I=\

lP . .J I

J+llJl ;;$*# i.=Jtc +!r.# t''e ill g+--.,ilt 4n"JFt O! +.,,+;lr-i!, li' ,!, )+-

ijLll -tl.rYl ,rr 4+51!l i,:-i''1. Il '"'.!,r.'-. '"tl i rbJsll Lrgl Ju$i dllS:4,-!ill

′）
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2011`4」ユ」|`22 t`｀
^tl もメ ロ ll"～

C02■が 代́1-`1月い ||い ご■」と出|なPLい
1ヽと

ご L ムヽヽ
|

,い1評 /f押1挙 /ヽメ 闘 1極国|

2011/5/29:こJIい ゎL   2011/3/30:興ぃ出わL

ABSTRACT
A theoretical study has been made for using COz Laser in power

(100,300,400W) to cut some polymer materials (PMMA, Polycarbonate, ABS,
Polystyrene, Polypropylene and Polyethylene) which have thickness not exceed

(6mm) then calculate the cutting constant for (Al and BK-7 glass) to compare
with these materials, Results have shown that the cutting speed depends on
Laser Power, thickness and a natural of the material. The PMMA cutting speed

equal to (9mm/min) in (100W) laser power and (lmm) thickness of material,
the cutting speed increase three times in power (300W) and decreasing in any
increase with respect to thickness, the cutting speed for the materials (Al and

BK-7 glass ) less than the polymer materials.

ir.)Lijl
,Jr.+ CliI (100,300,400 W ) a.ixi- -u+ COz rC alrri,n't. i;J- +-D c,i;+i

Jy , 4..-r;a Cj+, +-,,+*rl.-:,+, .,,"1 d g; |,,''JUUIS &, ,''ll!.6135 J!" Jg) &!":!t rb.

.i.Lq 6_,r&_r l-r:.i.. Il rlll 6;.+.1 al.ill ,-'rli rll ,-_r (5mm) lr$) ,-s\".,,:li ( OJISI

,sr u rs:..*ludlt 6J.!,+ ,'&n 
etilt *y,_r1 dul ,'ue r'i . ( BK-7 eBjb A1 )

;lrr.-r (PMMA) c+l],SEt j$ Cr+ll ;rL ,r-i etill 4-cJ* O-;il dr;- ;rlll :',+tr

.,J' +1iY L.x (lmm) ,sl u ( 100 W) .+ r.,rY i,-,ul 6J$ $e (9mm/min)

el.ill a.cJ* rl$: . arl1.'"Jl ,;l .,11, 6Jrill 
","ri 

r:c LTJAYI Lrii...Jl .!ll i*t+l (6mm/min)

O!ejEijl '"Ue Li l.s. 6rlll ,.,t .;rL,; Jiis-r (300W) tAJl.i^6-)r! alrrr.,L,''.!.,5)lj ;lrs-1

. -*J"rill rb^,.+ 4J'd l- $! 
"t 

t BK-7 eL.jlb p:yJVt ."r.lJ eJjill 4eJ*

″Ｖ
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ABSTRACT
A theoretical study by using computer model is presented , by fitting an

axial electrostatic potential distribution to a polynomial functions of fourth
order from which the paraxial-ray equation is solved to obtain the trajectory of
particles that satisfr the suggested potential function .

The distribution of the axial potential up or on the lens of length (L :
16mm ) has been carried out using laplace equation by using Finite element
method. lthe results showed low value of spherical and chromatic aberrations
comparing with other searches about 2.36 for spherical aberration and

0.53 of chromatic aberration at the area with values 2mm2 which gives a

good criteria .
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ABSTRACT
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ABSTRACT
This research include the study of the temporal variation of the total solar

radiation falling on horizontal surface at six stations spread over the whole of
Iraq which are mosul , sulaimaniya , kirkuk , baghdad , rutba and
nasiriya.Figures concerning the temporal variation of the total solar radiation
were found during the winter , spring , summer , and autumn months in these
stations. 'Ihe maximum mean seasonally values of total solar radiation during
winter , spring , summer , and autumn seasons were in nasiriya , rutba ,

sulaimaniya and rutba stations respectively. Three dimension figures represent
the monthly values of total solar radiation as a function of the months and years
were found for all stations.

A highly positive linear regression equations were found between the
mean monthly values of total solar radiation and the mean monthly values of
sunshine , mean air temperature , evaporation while highly negative linear
regression equations were found between solar radiation and relative humidity ,

cloudiness and rainfall in all stations. A multiple regression equations were
found between the mean monthly values of total solar radiation and the mean
monthly values of all climatic elements in all stations and the correlation
coefficient of these equations were ranged between (0.99-1.0).
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c,.: ?u -.r,Js 
dllJl sp "alt 6l-tt 

"J" 
!l[*ll slSjl s'"^i'Jl ery oru-'!l 3gt+1i 4*!r

,''+ il "r. Ul iL-- # crlL( olfill dt-! Dl-= sY.u-ll "+l dill .,Jcl .tl J:+ll ir!-\
,-lJ*ijl eJ*l ,J-J-ll :,t=^."/ c-ls dull U.rb 3158W.dim,

sr 5543W.d1m2 &i-L il i-,tjl i-t-- i &jls eJl J-i cD-= i,Jl-ill ..:Yr,^lJ frCl ,,J-l

t-l , 7350W.d/m2.-,+.,1 lpLll 't1 a-L.^ # crrlS, i*, \l dL-!,-l)Li d"ll .+l ;l  +-=

.4371W.d1m2,''+.1 i-r.t. jl iL--.=J ..:rl5 dtrll ,,Jcl gli, :rrt1 J-, DL:

.,lcl ,-'L.l.l[i,-r., 1rr:L*t...t1, LJ.jl crt-t-;l C-.:e J:r+lti'*,i .ll drY].-11{,jIi L+ t-l

;c. el-J.-^Jl orA ftr "i:,."11 GYr*^ll d.rdl j_lbi f:,_.,.,*tt tl--,)ll a*ilI .:Y\-Jl dgll

,jlsll r-.ill gl-;)J'lri..Jl c.,Yr--^I ,;;i.ll ;ll cJ.eti,J--^-dl i.L-- Jl , (22$.dlm2)

i+lr 4+*r,,,*r 4jr r .rhi.r3 a;:Lrt .,t5 Lt. jl g.1lL-. ; t^. Jill 1000w.d1m2 r:\ cbtir._l

a*liLll ,J"Jll tJL- crlc.L- l-e ;l l-S , J-dl it-- ,rl L^ 
"!sl 

crlJ.=^Jl "* ,,.i r:+Jt

-ir+ u_l+ h-03 .ilJ.--"Jl "* J t-. ,j!l ,J--ll ;.L-- ; , ;rr l!, e1-L,i,ll J{-i,l dr.: ,r=iy!
.凸lLヽ ^J。 ゝ

ひ め VIごL」 |ル コlJlこ 1島yl凸
い ま

sil'Jl Clult .,Jc LilJl ,rJsJl ,r-,*,tIl ttr&}J LJi-J!, i;L-ut &y.rr.all :2- &+
wod/m261… 亀

``tL｀
^‖ J

Winter Spring Summer Autum Mean
Annual

Mosul 2081 4502 5810 3421 3953

Sulaimaniya 2297 4711 1  4336

Kirkuk 2664 5343 1  7350  1 1  4351  1 1  4927

Baghdad 3041 5513 6808 4287 4912

Rutba 2828 5543 6994 4371 4934

Nasiriya 3158 5357 6026 4287 4707

υメJ対 ♂
出 lσ工 墨 国 |り」 lυ

“
副 |こほ Ы Lル コ1鋼 ・ヽ ‖ ●L中 |メ刈 |ぶ 国 |。 3

tダ
出
“
コ|こL」り|げい 凸1鳳ヽ^Jた ユ」し メロ |さ

“
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“
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.,rL(J<., 4+1-J*Jl , dr:dl crlL-- d,fYl Cl-Jl slc. IILJI
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d (-lr-," .t]r"l=) ' iJ ll -x;i Uy-: .+-,*ill 31,-:,Yl # -!,- ;l cJ€JloJI i-ht.o # trt!
Le!,"r r'i *st 1ZOO4-1999) ;Jnill ,liii*!..r!$l rlri* e+,=J (6000w.d/m') -lL>s
j.(7500W.d/m'?) d,jrL+i i) (2004) e\- .rFi-.=#.rr-ill Li^# '''rlu Alj u,- ';.i
d.,Jrhi )-4,;1,-F -x*i .pr: *--^:.ll tl;)J'rr..Jl crY&-ll iJr,ll u'1, i-,lLnJ*Jl e-Lr"

AitS J+.li .ly: 'r. ,'ll ,.:Yr, ll #t erllr ;l .t+- d .r$lt ol-5;- U*1, (7500W.d/m')

-1972) JlxF cD-:. ri -t,,'lJ !< A-L.. 4.(24OOW.d/m'?) ,-rrL+i,iljll ;,-,;tS, ql3Yl

;rs (1990-1977) ""J,lill .Di l-^i , (7500W.d/m'?) nj-rL- 
"-^ill 3L-Yl r*r.ll (1974

. ;r!t Olls) olrl _x-:,i Ou ui.10+OOW.d/m,) rJu.:: J ,*;tt lr$ JDi e"tt .++tu

t i , (1975-1972\ 6rJiX (2000w.d/m'?) d,rrbi s-^ill llJYl rt' al -L=\ (;t3t ;,;ts

.(2000w. dlm2) ser c,lS ',r, ..ll esll ol -E=)+ (1990-1976)'"Jiill JDi

,Je L5Lll ,jsll s-^ill 1l,-Drl'r* *'ll 6Yr,^ll 6;el rt-.,.Y| ,;ii\:ll Jidl *e (6) lE ll

a+ill ,-.-L,ll 4+Jlxl ;l ll.Li; 1-h." ,JP !-! .i-rJ,,.-ul , aJ,Jl r rlrrl crl!-. ,J ,jill ela-JlI, e

ulr ..r!ijl ""-E t}Dl-. )-*: oF-F Jdi ,t' (7000w.d/m'?) o;t';s q5-'j.ll tl,jD{l "i)' t'll

lJiill JD: l-=\ s-.;jl z.l;)J'r* ..ll sYr. lJ prill ;rl Jiie LrJl &Yl c:jlS -'r<-,cpt:

: (1994-1990) .trJsl c.]>.:. L-ir , (2800w.d/m'?) .furL+i e+tt o++tu ;l (1990-1980)

i ibtl ij.. j.(2000W.d/m'z) rrJ-:+ &ils s*^ill 1L-.:,Yl iP,ll li-\ (1998-1997)

aJH 6,,-.:-. dlls'l.l€ .Lll s-^ill el^'-i)l d-il .+Lll 4++l\Jl ,ll crlrj- -xi cj)j E 'tr

6r_c-i-a.s-o cr:lS lrYl A,.,iS x-:, (-D.. L-i{ill f+ill 4++lti ;l O+- ,rl , W.d/m'?(7500-7000)

o!_F -X-- cly-r'rr.,.ll e.,tt o+tu ;l !:-lr L;.al,iJl A.h...rr .w.d/m2(2500-2000) dr#

e"lf .-*+fU gl +-= d ..r!:"lt crlri- dDi dllir W.d/m'?(6000-5000) clr qx,-.--- c'iS

.W.d/m'z(3000-2600) ir* ,r,.--- cr:lS LJ3YI Oils J,ni dDi a.r"iill
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LJ{-,iJl cryruJb sJsjl s-.".oAijl tt r6)J L"JF,j,Jl oyrr-all 6;;.hLn;tl c,rt-U.c i-,.,,6 .4

:iiltiall t5ti"Jl ..yal,JrJJ

'r* *Jl .:Yr. Jlr,rlSll s-"^.j.lt gU-:;! "r, t'll sYr,-Jl ;rull-6.-;)l c.ti)s *e (3) &+Jl
.i-ilS crtt-^ll ar.,...jll .{+jb '!xll "-,F &L-_;r3 $..*.j,ll Zlf-l

,rSll s-Jll tl,iN'Ur..\l crYr,^ll dr# {.,Jill !.-rtll a+Il lt.,i.JYl crlDl.c e.;] J-r+ll

.tL,i.JYl &t - C:]i rt i-ilS crlJ.--ll .d,lr<ll ;'F 6ls.-1r c.rYr,-oj s-^.ill tJ--ll +" JS_r

. (0.97-0.91) dr# crE)-Jl oral

s-.ill 3LQU're ill ..:Yr,-ll d,,;r a-.,J1 i+-S*ll i*L:.ll -tU.JYl crl-DLc. J_rr+ll e-;-lu t-S

-) irr crlil.'ll "ral -Ll-n-,lYl J.L- C:! rt i;i\S crlL--ll i:.,.,ll LrtJX "rr..'ll sYr,-Jb ,JSll

.(-0.e6 Jl0.e0

"U .ll drY&-lb,JSll s-..j,Jl gl.-.:,)J'r*..'ll crYr,-ll 4r-t1-,:.-,1Y1 crti)-c ee (4) &+Jl
.i-ilS crll"-^ll J+b -,,lL.Y!r :.J^+lJ

,jJsll s-.ill el;)l'r, .tl crYr--ll a!, i*-"s,ll aJtill lli.JYl crLil- *g J-r+ll

.(-0.79 Jl -0.73) ;;, ol!\Jl "\J -tLi.JYl &l-- C:li :t ii^,nX 'r* t'l crYJ, lb

2t-:)J Lx r.ll sYr--Jl d,- a-.,.rijl ar-.S,Jl i+till lLl.JYl crLil-c L^:,rl &r+.ll C.-;_* l-s(- . v'

,\JJ.l-n-,,Y| &L'- C:]r it ., i-.ilS crLt -ll aIiLJl JLLJI'r, 'll oYr,-J!, slsll s-^ill
.(-0.89 Jl -0.82) eg olf).Jl

c.,Y'Jl-l ,.ilsjl ,5-^ill 1t--:ilj "re .1'll crYr--Jl C*+ LeJc ,L--Jl d.i/l ll--6.JYl crt-ilc

it-l,- C:]f rt , J-1.+l! *y t-S LJ .+.Jt ;'+tr ,.i:lS i-ilS ,:lJ.--ll ,/ Jr+CX 'r* t'll

.(0.96 Jl 0.92) ;'" crl-l\Jl "\l IU.JYI

+:,ll E. ,i,ii:, c.,!.ul^ll 'ra i++t 6. dt-r-r,iiitl^ *l kjt &.-=ll d ,Jl d.rl-DLll ou

.(7 , 6) '*U-fll r..ll.

4燭喘」J ttL出し♂
|こしゆ u`軌戸 1鋼ヨ |“ L鴨Ⅵ 亜 出 :3-出ギ |

凸 1払へ A‖ 亀

`´
御 |ヽ共 メし ,し゛ |もい

`鴫
む げ "出

|こ井 出

Solar Rad.& Mean
AirTem

Solar Rad. `&Rel.Solar Rad. & Sunshine

Y=557.53X-680.46 Y=-68.021X+7491.7Y=143.98X+1033.1

Y=159。95X+1008.2 Y=-88.797X+9007.1Y=687.71X-773.91
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d!;rJl s.e .rillt et*"lt sle .LAt*Jl slSjl s.{&Jl gu:i:tl ort"-./t 6gti:J LUr

,し、ぃムJ功

Y=159。99X+724.85 Y〓-84.672X+8222.3Y〓780.86X-2201

Y=-69。 158X+7634.8

Y=-90.592X+8953.3Y=157.79X+1310.5Y=723.12X-1560.3

Y=… 103.47X+9720.6Y=178.91X+1386.6Y〓768.21X-2138

Y=871.36X-2574.3 Y〓 121.43X+1605。3

"

酬 LAlし
♂

|こしゆ 越』
軌 戸 1翻口 |“ L鴨 1ゞ亜出 :4-あギ |

`tス

、A‖ 地

`Jメ
■ し」じ踏 し`″L出 た時 出 |

胡 ― lb♂ |げ 劇
と
し響 榔 1酬 ~ll融 。週 1上り 1山眺 。Ч ´

区

‐ 国 `畢 」|`J■
`こ喚 が `■叩 |`二 い 1山 lLへ J■ 日 |タ ロ |ご国 も 脚 |

凸ILヽ 』
ぃ (1・

0`0。 99)融 。 メ ■い 」 |。ゝ 碑 ヽメ eL Lも|ルし 許 い い
。

.亀K

と
L→層礼冶」1山yヽ ‐Jこ虐 ■■ギリツIJユし

“り
うヽ‐1』 上L屯♪‖ 凸じた

こ
長り (5)JJ」ギ |

・亀K JLヽ 』
ξ ■ 日 |タ ロ |♂ 榔 1鋼 ― lし が |け劇 |
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Solar Rad. &
Cloudiness

Solar Rad: &Rainfall Solar Rad. & Evap.

Y〓‐788.46X+5991 Y=…48.519X+5442.7 Y〓12.085X+1923.6

Y=-34。273X+6974.6 Y=14.421X+2264.8

Y〓‐55。909X+6020 Y〓 11.036X+1947

Y=―

868.65X+6779。 9
Y〓9.2958X+2408.3

Y=‐ 185。 17X+6759 Y=10.902X+2107.1

Y〓-97.571X+5802.7 Y〓6.4083X+2817.9

し́

＼ Equations R Equations R Equations R

Ⅳlos. nヮ o
‐0.84 0。94

Sul. -0.89 0.96

Kirk.
Y=―

977.66X+6463.3 ２

一
　

８０
-0。89 0。95

,agh・ ３

　̈　　一”′′′

０
Y〓…64.585X+6360.6 -0。84 0.96

Rut.
Y〓…

1093.9X+7075。 1
８

・　　　̈
ウ′′′

０
-0。84 0。96

Nas.
Y=…

974.88X+6223.1 ３

　̈　　一ウ′，′

０
…0。82 0.92
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t*+L Ary Oi ,ifu 6+- L.J

,Jsll s-"""ill tl,iN'Jr.*Jl 6YJ'^! dJl ,,lcl ''ue Li iJ. Jlb rlri.rr'l' tll r:l!.-
.,,;iJl U"Ji d.,*Li ,J.-J^ll aL- Ol u.J= .rs eE;Jl -x;i Otr

,:Lt-- *# cr:ts , il . ll -x-:i CU: ,Jsll s*^ill tt-t)J iJ( ?'ll cJYr- ll d"ll ,,&i
.t+l .;sJl lJ.rl ''Oui J.-J.ll a!.-J rll:U'tl.tll e i.rriLll Jl

s , rr. ll , go-Jl , cl:;ll dl--i cD- slsll s*".ill tLql iJ..-ill drYr--Il dJl ,+l
,5543, 3158) dril jl i ll.:lt , 4+l^J*Jl ' aJ;il ( iu'^-lll crLt" d c'tts ' ir:'ll

ill..,..ill rJYu-ll ri.ill l-Lrl ''>e !'i JL-r^Jl e-t -.,Jlrjl ,rJe W.d/m2(4371 ,7350

.a-iK

,jlsJl s*.ilf gU;)J'Ui -U cJYr,-Il drll ,-tc,l '"L'i r[i; e gLlt 't1 , artJJI crlJ..-

-4912),i++ crl-J"--Jl o-r-a o-i crY'' Jl ol-a ftF-i,', -:r!'. rl t d.rlls-ll iL* ii.ltL

dDl-i.U 'ili .,ll sYr-,-lj #jll !r-:rl ,', L-i J--ll l-.1 .W.dlm2(4934

- rlsu 4+Llt "tS'tl".)ll crtt - ge w.d/m'?(1000)r3r=1

l'lsll s-.."..j.ll tl,-.jl)l 'u, ...11 &Yr-,-ll ir+{ 4+} .+.Jt L+r ILIJI drl$Le rL-,. J I
,IJ,.--ll . o1s,/.Ji+ll , el-:Cl 6'!'= drkJr e o*.-'iJl 3:l-"lt ir JSI'rr tll drYJ,-lb

■
■

.2

。3

.4

。5

STATIONS

Plosul

Multiple Regression Equations

H=卜3665.84+487.55n+104.55T+27.04RH―
391.68C… 13.59E-5.35R+2603.90WI

H=[2483.37+1859。 79n-207.22T-219。 27RH
-15。 75E+69.57R+515.36WSulaimaniya

H=[1466.33+520。 52n… 75。 1lT-88。14RH+
481。 15C+6.51E+29.78R+551.31WKirkuk

H=[7965.23+207.87n-112.48T¨ 105.53]RH+

206.12C+8.57E+32.30R¨ 361。70WBaghdad

11:1 -3089.91 +667.34n +105.41T -26.98RH +
699。 48C… 5。93E-61.63R+646.26W

H=1-1286.04+1127.58… 124。93T-72.26RH+
872.30C+2.19E+15.89R+152.89WlNasiriya
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Cr^ JS: ,JSll s*..'l.ll 3L-,,:,)J 'r* .,Jl i:.rYr--"ll o;4 +r3 r,+-S- ;.+ti .tLlJl oLI)e ,rlc,

.i-itS c.rlL-^ll -,,lL^Y!r 4i.Jrl!J ir,,;ll tJtjl
eYrr-Jlr rsSll f-..j.ll tl*)J'r, ,Jl crYr,-ll .t+ uJrrll;.Jl crl-!)c,-l9, ,.i-,-:-Ll d .6

C:$ 3U ++-!S-,rl &t-,',1 .ilb c.,t-U-^:l 6+^+,=+ 4+1;ll ,''hij,Jl dr JSI 'rr.ll
.(1.0-0.99),''-

-.;.tt,.a.cJl

Michael U.Kemp," Spatial and temporal distribution of solar radiation in
Louisiana",M. Sc.Thesis,LouisianaState University (2007)

T.Muneer,"Solar radiation and daylight models",2'd edition,

Elsevier Ltd (2004).

S.E.Falodun and E.O.Ogolo,"Diurnal and Seasonal Varations
of Global Solar Radiation at Akure",South-Western Nigeria,Journal of
Engineering and Applied Sciences V.2 No.( l) .125-128 , (2007)

J.B.Bishop and W.B.Rossow,"Spatial and Temporal Variability of Global
Surface Solar Irradiance",Journal of geophysical research,V.96, No.(
9), I 6.839- I 6,959, (1991).

A.H.Hassan," The variability of the daily solar radiation components over
Helwan , Renewable Energy ,Y.23 , .641-649,(2001).

Julia Fvancheval,AN Estimation of Global Solar Radiation Over
Bulgaria,Balwois-Ohrid,Republic of Macedonia- 27,(2008).

C.Ertekin and F.Evrendilek,"Spatio-Temporal Modeling of Global Solar
Radiation Dynamics as A function of Sunshine Duration for Turkey",
Agricultural and Forest Meteorol ogy 145 :.3 6-47,(2007).
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(1986) .a,-..Jrsll

極 |」 | メ→L ab`‖ 6メ|♂ ♂ |こ |ニソ1亀もう

`ル .L増 LJ`"J■
～ “

び げ
調 |こ日 ソ1山Lい め 喝 鋤 ゴ

“
ど LЧ漁 。11

(1989).■掛釦|れ甲 |

ぽ
dlこり lι戸 』″ し い い Lい |≒ `二1辞

… `禦 1功 舅響 | ・12

`与
」…」1極甲|`≒メ1挙 Ⅲ… "ルメ|～LJを

“
|`♂ヨ|。非墨日1督押|

。(2010)。 出日|。」 |

a+id1l il-&JJ,_\-sJl Lh..J iili.:t +5l..i.oJI ;,..atirJJ LJ;JI di!&.Jl :1- .!:&

H(W・d/m2)

Mean air temp(c")

Rainfal:(mm)

■ JI L国 年 り 出1私」 社 ヨ |い国 |メ国 も ♂ 1鋼口 12-d■

980-2 08

濶
JAN

ＭＡ

Ｒ

ＡＰ

Ｒ

Ｍ Ａ

Ｙ
JUN JUL

日Ш

一

ＤＥ

Ｃ

H(W・d/m2) 2556 同 4042 7637 7531 6881 4182 国 2294

n (hrs) 5.1 5。 4 5。 9 12.0 12.1 回
一

同 5。2

Mean air
temn(co)

9.8 10.7 15.1 22.1 28。 4 38.8 39。 3 26。 7 18.3
凹

□ 66.4 ∃ □ □ 22.7 19.8 □ 39.5 60.8 □
Wind

speed(m/s)
1.2 1.9 コ m 囲 2.5 2.4 □ Ш L 1.3

|口Ⅷpindlttm 45。 4 57.9 95.2 134. 同 □ 日 364. □ 日 72.0 44。 1
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dlrjl st.;llt 6l-tt C,lg !3L*J1 slsjl s,,sjl ery o.u,iJt 3sl+i Ll)r
,い島 恥

■ JI Ltti」 が L出 社 出 |い 国 |メ 国 も ♂ 1鋼LAl1 3-d■

JUN ll JUL ll AUG ll SEP

lVlean air temp(c")

(1980■り L国 J■ 二払ヽ ‖租 鋤 い 口 |メ国 も ♂ |‐ヨ |:4-d■

525.3 474.9 354.6

0.3 0.6

(1980■り |五 L‖ “ゝヽ 1私出 社 ヨ |■日 |´国 も ♂ 1酬ヨ |:5-d■

19.4 24.6 29.0 31.7 31.2

43.4 35 29.4 27.8 29。 1

′〕
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0.5 15.0

0.4 1.9

ir: #l il,.&JJ L;,auJl LL..J ii::i.tt {,,il,.oJl .;,aL:rJJ LJ,tjJl dJyrl^ll :6- .!r!
980¨2008

「
1.:|:|::::._||
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ABSTRACT

This research  an attempt to estirnate effect of wind flow speed on

average of evaporation pan(class A)by making Component between amount of

evaporation from pan expose to ditterent wind speed with pan not exposed to

wind speed and all atmospheric elements(S01ar radiation,pressure,relat市 e

humidity,temperature)are equa1 0n both them.From Sample Liner Regression

equation we shOw that if wind■ ow increased(lm),the daily evaporation will
increase(3.053mm),In addition to this direct e“ ёct of the■ ow of wind speed
on the amount of evaporation shows that the impact Of atrnospheric elements

(S01ar radiation, relative hulnidity , air pressure and air temperature)thё
existence ofwind increases compared with the absence ofwind.
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ABSTRACT
In this research,classiflcation of clouds into flve categories(AC,CU,ST,

CI,AS),whiCh COvers the city of Baghdad for the year 1988お r the months

rainfall January, February, March, April,(Э ctober, November and December

through analysis of data on upper― air recorded frorn a device(Alradyoussond)

and taken iom the lraqi Meteorological Atthe time ofmonitoring(00:00)GMT

and Time(12:00)GMT.It was noted that the clouds of medium height type

(AC,AS)are the clouds prevailing in lraq during the 1988 Both two times.
Where A total number of clouds are as fonows repeated 178 tirnes for the

clouds ofthe type(AC)and 141 tirnes ofclouds oftype(AS).And the clouds of

the type ofCI is the least frequentin the skies ofBaghdad for months ofrain for

the year 1988,amounted to 49 tirnes.The clouds are the most rain are clouds

cumulus medium(AC)and the clouds class medium(AS)in the irst place and

which are second Scattered low cumulus(CU)and the clouds oflow― class(ST)

which clouds the rnost presence over the city of Baghdad as they hit 87 visits to

the clouds ofthe type(CU)94 times ofclouds ofthe type(ST)。

:1.“し
““

|:)1.::hユ |

ごL二 ご出し(AC,CU,ST,CI,AS)出 |ヽ・̂|ム ¨̂ミ 」|さメ 11ち '・
バ

`31ヽ
1]|ゝ

♂ ´

♂日|が ,あり|の島 ,oい,Jj,上吼 ♂□1静Kもコ |ナ島】 1988 itJ J■
～

L

Ⅲ ぃ 6事菌り 島曜 」 (うい い ｀ コ 1単興 |・ 國 1山しい 辞
`ご

区 ひ あり|″喝

Fメ |●IL」 ■ズ12:00)GMT.墨メし(00:00)GMTェリ にも ひJ■メ 1亀JI'り |

‐ .ι印 |｀も 19881■■)三 6メ|♂ 6“日 leメ|ひ (AC,AS)び ひ と喝 ツ|』Ⅲ メ |

ぃ ♂ り 141 1AC)が ぃ が り 178♂uK aメ|が D興 が
1秒串 1凄

‐ 19880日 り 」|メ加 J■ ,Lξ b卜 詢 |ひCIび ひ Fメ |●頃AS)。 び

申 1響 |が頃AQ申 IⅢり |メ|ひ 聾 ♪ |メ|」・ り 9‐

…

1ヽ スさミ` Aさ井 矢CU)■ 時
1・ スもミ`Acダ ■ 日|ながいび し ハ ハ ツ|も 」くAS)

摂 CU)94こメとぃF男■ t´87‐ こ→、 Jヽ■
～

Lこ炒 iヽいが、leメ|ひIST)

(ST)。 び ひ eJ

許
¨
戸

一

詩

』
゛
卸

221



V

1988L`む■ 1メ詢 」J■ 年L凛|←脚 ―

許

■ ■ヽA‖

リー』≦J｀げ賦ツ|めい|♂ し。b‐出よいヽ≒口|ル脚い|ゝleメ|≦

い あ コ |(さ Lミ ム興 ョ醜」しこふ り Ⅲ Ⅲ eメ|‐出 lK∴ム
匈 。・び

」bりし 】 け JI

り |ぃ」りい

'b凸

|■ 1_し こ♭ 錮 し Jt郵|ひ J■ヨ |,日 |ぃ .メ|め
“

.′ ヽ出 脚

♂
虹 り ,邸|ひ

め
1広 掬 さ轟 J,日|り｀ ♂ 聖 げJ鄭 |,日 ||ゝ.山Lぃし尋 」 |

ぃ募 1●い ま か|』 ,いlψ秘 .赤 も うザi工 調 |」い ぃ 年 ■ ムくルー 國 |

i J) eLJl Jl:.r i+ ,;'bll asJJ ,''.'i:-',1 L lli! rr-;Ul clJl 45r..+ 1-^ JSi olJl _.,1:.,

rlJt 0. clJl ,l:.., , i.r',(i &\-:lJ. Ai+. +j1- o!1.! ^i$ ,,Jc, ,).JjL Jt J:=+ (, ;i,(rtl

,.51J Cl o14,,^Jl 
"raJ. J,F^l! vl .sj Y d.,J-+ rfuJl e.,y':,lar_n: o. r.,) +iltc .:L5"=

LJ..iL*'r u*_r. ,J0,1 ,,01 ;g L r,Ul 6 Cs\L.,',lytill $- C*-,eiiLlll crLr:

tl] . ;l-=rJl o-i 6r_:+_1," U:.. oL;.,^ ,i t..6JbdLE

,-iiS3..,) rse-,[Yl i'5l:^ll JIFYI G.E JlrS.Yl 6- reils JS,:";,]Fl i-=._2r.-,..a:.il lil,

6Je:'JL,ll ora &'-i_r../lJl ,r^J 4jL! +l+ *l) 6;^1!* J_r+ L^r1 r,.,.!L6.=Jl olJl _rtr.,

r.rli ,-,f r.lt JS l:ii3ljllSill .aL^* dgS LJ*;,* oL-r-,,- rr=.: C etLi, ,740";,],r= i+-,,r

l2l . r^-ill crl-r3 .*;
Jill dr# 6J]FJ| i-=.-,p c,lS li) +1+ll crL;-.=., olJl .',|+Li & 6u pj**ll gri-j
.XL JS rii (Lrrill J6.-ll i-r._2r ric JIFYI .Js "/ 

r^..ity crl,till ,li lx. - 40" : g:LJl

[3] . e-40' i-:-1r r.lc

. r.rli '''.!r\, i5J^ ,rlc, ' iil,',.!.llLitl cr olll Ji+ L$c) +*l*1( eXlt ,i Jt^ll ,jusl

4jbA 4!t ,-'lrr li) y1 i5l3 crlis i,::o *lc g=-.;yl J] er#l cl. Li.*: ,F _.rs. _y rlt.tl ,^4
.A '''!,J.! J,J:-t-: crtisll r-r3j3 l-oric rr^t-,!l i+-;r cr;lsi t*-:'lr+ +..rr

,J*".ill #-i Lri,s. a$i- uLI+ fJ*ill a:^ .l_:St:_, ,ol-:rll .,s ,Ul _21--., r,.4 ;i ,:S^,,

,い 1亀Кぃ夢i4К ♪」|』 ,國|ェしも.崚メ み‐)劇|,い|ひ‐ `ぴづ
ylこL

[41.ひ」leJ」16S♂ り |。エメ D・ ι」IJい が国|,國 |こ 1もほ■。メ 3.りり

`■
K,Lり ぃ ぅ、点

^‖ ,い lξ ユ詢 b卜・る か ■メ
〆h気ミ

も 。菫
`oしり |工 1`バ 国も

。eメ1也 め%,日 |りヽ ‐

`甲Щ 」|りふ 静 仰 |が|』 ,い|ニリ睡 ♂ 1静 ″ Lic」1山島

♂ |`Fメ|あも `,国
|り ti→ 【よく1ひ

“

限 出 ぬ」 し い |い
`Jヽ■卜Jげヵ 許 J

し

222

b].」し釧静 坦し許



2011`4』出」|`22 1`｀
^‖ も

…

1.J"‐

上国 |。メ |こ■ 恥 む IJ,Wい ぅり ,り|が ,国|工 ■ い 1凸 脚ヽ |こ■

F].|メ |い が 中 Ⅲ 許 出 も `工
Lバ』 ,り|♂

・
Lll」い 携 。́ヴメ |

♂ 2-Jよ 」1山占 ´ 1-Ч ,い|ざ勇・IЪLけ 勢 Ⅲ JI,い |とも L工 eJJIが出

`を |」|,い|び¨叫 Lり典 ,Lll J■ ルヘ リい|,い|どL哩 ゝ.ψ絆JI上ヒ」8- J

『
].|メld螂 甲 珈 」,国|ひ Ⅲう中 J!JIり岬|…

こ嘔りlι■ハ碑押|■■」

Classirlcation of Clouds accoarding to IIIeight

押 し 出 し も |」。 い 工 L♂ `c力」ツ|♂… ″ い も |げLi。非 僣 押 |`l・ パ
●iび■

[8]:贔ILI出X」 1喝。い ■ 浄 `み脚 |。い |ヽリ エレ盤 ら `,いツILひ 望月|

(Low Clouds)1ムLコ|″押|:力 |

←,|』 沖 」こ角 `ル (1500-2000)融 びい壽 |み ´ い工こともi壽 eメ ひJ

.こり亀りl J11・・ 8ミ ム`J

り I Ⅲ91eメ I CumJus(Cu),■ら eメちStrttus(St声興 |メ (

Stratocumulus(SC))。 典ヽコIFり|さい ICumu10nimbus(Cb),

♂ 日 |,μlり6ル國||,一

…

Ⅲ Dふ ●L脚 い 出 L(ST):げ動 JI

。4JIこ t」ツ|ム L Ⅲb

,LIもoし メLい Ъ tt ι」 l-6工 Lall■國 |●bり|ヽ■ め

“

(CU):oも鶴゛ |

[9].ズ国|‐ 社・Lりい |

(Medium c10uds)私 切 口 1鐸炉 LいL

(8Km)」1均 `甲 lι井 口 |♂ (2-4 Km)レ 5ツ |♂詢 い い工Lびも l cJい oメ 督島

,脚 ♂ |む」 |-60し J“」 ´ メ 1辞Lひ Fメ|ふ 出 も |コ1辞口 |♂

.とい1電ゝJI。メ |ふ ″邸J早り|」 |」 |

工 ltOStratus (As)4… J劇1111,L‖ さい
IAltocumulus(Ac),地 …ヴ劇1与おり|ゃい |

Nimbostratus(Ns))。 ム瓦メロ1`lL‖ きい |

[10]・ り」♂ 」井 し ご‐即 1鋤九 |。L鋤必 ひごL(AS):t万いJI

(High C10uds)伸1碑|:t鮎

`´
20」 IFメ 1場 島 も |ヨ1辞 口 |い

`´ (8-4)ぃ い 工 Lこり
`Lび

携 efの

。といi名ゝJIリロ||メ1出 1`魚ミ`ム1働ぃ■ジ♪亀い ■ヽ 旦ハひ F」脚ld鴫

■1ヽ ^』
F」がしCirOcumulus(Cc)■り I Ⅲlヽ …11メICims(CI),■ 1ヽ …10メ |

Cirrostratus(Cs))[11]・
～=国

|

223



許
´

1988 ei*.l 6rJL.ll rS.iDtJ rt.{ rrr:ra i# rugl , ;l:-:

脚 ld≠し出uハしいユ|

Data and study area a*.'5St iiLi.g aul#l

うい 、ムLむ
興 |)申 口 |,い |(叩 |り學 1凸1`lLl年

リツ1山Lり |。tt d芦 」 |´

,ぃ知払日|■ぃ|ひ 6事菌b)`」|ヽデ Ju声 14りも 痒、ス](ι出 じ」b■ぃ タリ |

メ |ゝなぃ ぉ もぃ りL札 いい」い ジ」し19881■ JJ■
～
Lが Jり|‐メし響 |

dち 」 り).あ｀|む3K,ど 国1帆戸 ,あ｀|ぬ戸 ,。ぃ ,Jも|,上い ,♂口lω二K(1メ」 |

RAOBび し が
ミ`1“1山しい loゝ め■ 壽 (12:00)GMT.亜 メb(00:00)GMTェ」 |

へ ,」 年 り 1山り 1岬」 RAOBび し eも ・ヽいヽ 。が日|あ。い メ甍|♂
e｀
ミ

・ “スも

ご

…

♂ 1諄b ttJIタロ |ぃ ,国 |こ1戸コしこり |をン び 出馬
`」

|な力 blメ |

tまぐ‖び判 J^ヽ l`s―、■5」 |ムふLとも|♂ |。ゝひ」。≒口 |●t押しヽ脚 |,い

'|ムニ́tiJユ 11ム ‖ヽ亀Llbヽ→コ1山い率コ|と いし増」1,■ 』 ,日 |』ぃも ⊆■り|`b｀く11崚■
"押

|

ド 島
|・

～
ヽ脚 IJLLミ J許 脚 し。び YI甲 |タロ |ぃ t暁

～
」 |こう脚

甲 |。い IⅢ  ξ「
ミヽ1-^](RAOB 5。 8)び嘔 (Tephigram)FbSげ じ

♂
I LLこ

1よミ』へ〆ヽハ||リデICJ LLこ‖t非 ■り 16Lり1/」 ξムヽハ・̂ミ 1^〕 ぴり|ぃ ノヴいメマ|

押 |も≦、餘 ´ L100ぃ メ|こい 1也 1鳳…|ふヽ́ 日|♂ れ…bユ |｀ミ・ Jも

`ご
|。・い 工 Lとい ん マ螢 り 僣 却 |と い し ♂ り ltiく1l s―

ゝ 甲 1亀 押 し こЧ jyb Lヽ Jb

酔 も 日 IJ■ IゝF中 山|コ」ぃ 勁 出 」 (MiCrOsott Exce1 2003)び し が
ミヽ

・ ‖´出ヽ

。1詰t』 もJI■り |ジー日 |

Methodology」
^口
|し

脚 ,～事」1夢LJIど もL■メし3,L釦 3ヽ白 ヴ」b RAOBびし eヽ
ミ1… |´

t二」t4〕以JR」leりい却≦ J。 し、
`」

びLti´」|ユ lL=Lll山Lメ1月嘔κ」b`」由さ1乳りも押 |も」札
Lメ
1凸り |

J‐yい
■ 」 IFり]斜押 |≒■ ≒≦ 』島 .～NIり い |タ ロ 1凛 り日 |メ ッ|1中

ハ
ミlJ島 1988.1■ J石メ 1亀メ |,り |び |。

ひ もジふ」 |うい い も事二L≒甥 ●Lい ま

び ぃ `び 駄 」IFじ対 こuメJ甲 1、 “ヽ1(MicrOSO■ Offlce Exce1 2003)ξ l・ ⌒ ツ|びり |

あうぃ ,NI♂ Fヽ
ミ1-も RAOBび し が

ミ`t“16Lい loゝ 出■ 島 。いい い■ り。メ |

び 出ヽ
`」

|スリ も 押 |■υ」刊 1凸り IJ井」 RAOBび し F… Ⅲ→ 。が日 |

。も JI凸rも も コ|,ぃ lξ

…

管
」|.|し い |夕 L」|ひ Jttglこ1戸口しこり |をン

、Fえミリ‖tよく1l s_ゝ」」ltよく1l s_ゝ Jム NヽI`井 ,゙"メ |ムふLとも|♂ |。ゝ的

ひ ゞ 3■ ■ メlι L`^L■]社 国 1押 1亀Lも 11ヽ L‖ 凸 1^、 Ⅲヽ 11と
ぃ し た墜 1ヽ・■All,tAll』ぃ も

し

224



2011`4。よ」|`22 1`｀ ^tl L--r..:i-lt egf A\-

eL磨ヴ
じ

♂
I LLミ A FI｀ミ1.“|.～ ヽ り 1凸 lLLミ

^‖ 許 伊Jし。 3ゝツ|ムも 単 |ヽ片・ t」 |

cfbJIとぃ ノリ 挙 ン ｀|ヽυ中Joし リツ|ム■ ひ F｀
ミ1-』 (RAOB 5。 8)び 唄 Tephigralm)

´
ム‐ulJ山 LI｀ミlJも 1よミAl llく 1バ Jむ´ l cLILL二‖許 等 しlyl山Lり1卍

ξ
l,^ハミ1』

判 し とЧ メ し
に JヽL押 |も ≦

学 か り
“

こ 100ひ メ |こ !メLl atと 1鳳 .“
ぃ

・ ぃヽ
が
日 |

。ご|・・い工Lといカー 31メ |こりし♂り|【 まぐ‖晩■っ甲 |

襲 tialJび出|

ム
`hム 詳 ♂

lbメ 。わ Fメ |… 甲 Lぶ い Fメ |‐ 出 鋤 』 1｀ A・ バ

。LキタメしJJI却lξ ひ む メ 区 LbJ

饒 メ リ|ひ(AC)び ひ eメ|。(00.00)GMT Cり |♂ ■ bJ■ 押
~1

榔2電嶼●ЧCI)が|い Fメ|ひ Ъ野びしり105リトひ‐

許 摂 82,40,47)メ(AS,CU,ST)び ひ eメリ も凄 い ひ。墨

(1)め さ釧しあ却|ひ Lも 」メ|

ぃ (AC)ひ ひ ひ 勝 メ ツ||メ1出Ч 12.00)GMT可 |♂ LI-2

唄117)しい OЧCI)デ|い ひ饒 Fメ|びし摂73)覧嶼

“許 摂 59,47,47)メ(AS,CU,ST)び ひ ♂ り も凄 い ξ・ 墨

(2)め さ釧し」Jコlξ Lも Jり |

.tqOo.oo,12.00)GMT Jり |)国 Fメ|●■ ■郷 督」|び瓢 |ひ LI-3

レ 87 1AS)び ひ FJ ttAC)141び ぃ 。メ ]り178」日K

颯 CI)。 び ひ FJ ttST)49び ぃ FJ ttCU)94び ひ eJ

(3).め 」釧しJJ却|♂

IAS)F型 5%メ2%ひ (AC)び ぃ Fメ」り脚 IⅢ メ |ユ的 -4

び ぃ 。メ リ%IST)び ひ FJ16%ICU)が ひ e脚17%

(CI).

申 |・興 |。メ 頃AC)ム L…Ⅲ I Ⅲり ||メ|ひ り“メリIFメ|」 -5

■出 芍 」|ご取 2‐4-8 Km)いェLとり 0聾 ♂しハツ|も」くAS)

い 工 Lこ 喝 |び曳 ズST)… 1ヽ 気ミ｀̂。メ ズCU)L鴫 1.魚 ミ` AFメ

(1000-200m)。

225



1988えコ 辞国メ 拠 J■ 年
“

♂ eJ脚 ―

ルヽ

(00100)GMT■メ|´ 1988″ヨ |。国 響 |・鞠 ″押IⅢヴ :1-」J→

■J郷|●エ

一105 AC

82 AS
40 CU
47 ST
32 CI

(12:00)GMT… d口I J 1988碑 |。国 句脚 |・鞠 諄鰤IⅢび :2-」J■

(0.00 ,12:00 ) GMT-,'."trtl i l9S8 €rt^lr puJ,'ub(.tls fsgl i-c. g : 3- &+

Clouds Classification for ttirne 12:001988

tr Count

AS        CU        ST        c!

Cioud Type

８０

７０

６。

５０

４０

∞

２０

１０

０

〕
Ｅ
５

０
０

■」劇 |●エ

一73 AC
59 AS
47 CU
47 ST
17 CI

■ぶ J。エ

一178 AC
141 AS
87 CU
94 ST
49 CI

じ

226

"

(12■0)GMTC壼し出が 1988Lもb」|1鞠 ♂ IⅢび 崚 社爛 |:1-c“



2011`41き口
'`22 

t`｀
^tl 与 出 」le■ ‐

♂

２

０

８

６

４

２

〕
Ｃ
ョ
０
０

Clouds C:assification for Time 00:001988

AC         AS         CU         ST         C!

Cloud Type

(0仇 Oo GMTこり |“漁1988 LttJb⊆出」鞠 ♂ IⅢび 碑 枷 L2-綽

Cio uds C!assiflcation for Yea r 1 988

E Count

CU

C:oud Type

0&00,1200「 MTC尊 |´ 1988枷 」脚 h鞠 ♂ |～ヴ 碑 麹月 ■ 3-静

:こオ
国 ●i漁 い “｀

ぃ■L場 |。 ″■ti“Lし隅 J■ 静 。しよ16メ1詳 ♂|♂ |ニメ ~1

(AC)」 (AS)メ J■ 11鳳ム
み ヴJ“日 |が|夕 0し鋼 bF」 バ ‖

～
■

■ り IFメ|ひ
“

L仁螂 J■ め Fし 卜 16メ1夢 ♂
lμ メ ツ|・メ |」 -2

■日1乳υ」いびし ♂ bJリツ|も」|(AS)乳LJ出 |ム t`、 L‖ t゛ゝ(AC):Lも」 |

～
L静 1トリメリ|・,メ|ひ」(ST)… 1・・ :ミ 、、そゞ 。(CU)■喝 ムヽ魚ミ1、R丼

.`り」ILい し■ヨ|だメ」lt丼墨|い 1988亀Ⅲメ■J・ J■

eメ 1轡→Ь弊 びし3卜 j整 ‖゙ひ (AC)び ひ Fメ|‐K(00.00)GMTこり lξ -3

(1)め さ釧しあ却lξ 区り(CI)こり|い

饒 ♂ い し(AC)び 酔 ひ Ъ弊 メ リ|・メ 1出毬 (12.00)GMTC却|♂ 日 -4

227

200

150

5 100
0
0

50

0



1988 it■ し興 |メ詢 」J■ 年
“

こ10J■ ‐

許
/

(2)め 卜」bあ却lξ 墜も(CI)とメ|ぃ ひ
む

。メ 1出餞 (00.00,12.00)GMTごり |ヽヨeJIが 力劇 じ国|とが」|´ 日 ~5

凄 区 bメ 洲 IFメ|ぃ (CI)び ひ 。メ しい メ
yl 

β脚 い (AC)か ぃ

(3)。 ゎさ釧しあコ |

:`=｀
｀̀ 16“L

J■ ♂L喝
`メ

|♂ なし1メ響6」日い脚|…礼ぃ 1

J■ ,L♂塊島 |ヽいメ lゝeJI■芦 2

6メリ
6」日 |メ 1与 ぷ ひ 年 L‖ JL｀ |■L´ 亀 |コ13

し
                            」ハ1'ハ Atl

礼 ´ 劇l oLっせし♂ 」 ldμ」 払口 1礼dl`JLバ 駁1凸 |‖ ^^:、⌒ ILL`ω 3 [1]

.(2002)

一調 |卜 与 翻 IL甲|`♂|,い 祖
…

福 メ 』`硼 1 閉

。(2007)」 1法 戸

Met Office College for professional training to meteorological t3]
! organizations internationally. (2007)

増LJ`メ 」 |メ国 Fヒヽ し FJ、
バ‖ 柳

～

ぬェ 6Kt―:6o日|_げ |`♂ |コ| [4]

.与』」 1極甲卜 .脚1挙 JIム ムヽ
`^メぃL

(2006)

J.Thompson,Anne."Simulating the Adiabatic Ascent of          [5]
Atmospheric Air Parcels using the Cloud charnber".Departrnent of

Meteorology,Perln State.(2007)

、メlubなづ3`りもL4‐ 1ダ ごも

"ヨ

|ご喝1長ッ `11-111'い:単川.J・ ハ  [6]

(1961)_ 課 l」

・〕

228



2O].L,4 r&ll ,22 J-ll L.r-a::*lt fJb 4l+.

Battan Louis J.,: Cloud Physics, Abopular Introduction to Applied l7l
Meteorology. Dover Publications, INC, Mineola, New York.( 2003)

User's Guide and Technical Manual for The Universal RAwinsonde t8]
OBservation Program Environmental Research Services, LCC

www.raob.com. (2007)

Charles Doutriaux , "Thermodynamic Diograms Basics of Skew-T t9]
plot ", PCMDI Software Portal.(2008 )

^

229



2011ヽ 41ユ」|`22 1`ヽ ^tl L-r..::*tt egto +t-

一
じ

椰 ´ 切 爆 1由り 出 |ハ ■ ″ J饉瑚 1由Lり 甲 |が ミヽt」
|ゞ

福口|」IJい,4押1軋脚 |

´Kい い が 1平 」Lヽ

`,いし■Kゅ二ひ‐

」 1法 評 ―β脚 1挙 ―ヽ
"回

IL甲 |

2011/5/29:ふ ‖しいゎし 2011/4/17:t・ ,へ ‖ヽ″出さυL

"

し

ABSTRACT
This study has been executed in order to make an inventory identify

different land cover types in the marsh land regiono many environmental

changes had occur between 1973 and 2004.these changes have been detected

by using space images of(NIISS)SenSOr aboard land sat l and en hand thematic

mapper(ETM+)sensOr aboard land sat 7.the(MSS)image represents the
natural en宙ronment ofthe marshes in 1973,while the(ETM+)image represents

the results of man interference processes include drying out and rellooding 。
marsh ecosystem including soil vegetation and water characteristics have been

afFected severely by these processes.this study focused on differences in land

use and land cover types as well as water bodies regarding area and 、vater
qualityo digital image processing has been utilized to produce digital maps by

supervised classiflcation and Erdas v。 (8.7)in Geographic infollllation system

(GIS)for 1973 and 2004 images we used global positioning system(GPS)for
plotting test sites On the ground to represent land use/1and cover and laboratory

analyses for sOil and water samples o the results of supervised classiflcation

revealed the existence of different spectral classes between 1973 and 2004 these

differences reflect the different distribution ofland cover including water bodies

between 1973 and 2004.the results ofthis rescarch clarifシ the pOSSibility ofthe

combination use of RS data and GIS to identitt land COVer types with special

at tension tO hydr010gical circumstances depending on spectral behavior each

cover type(SOil,water and vegetation)。
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ABSTRACT
In This work estimation have been done to measure Obkhove Length and

sensible heat flux in BAB AL - MUADHAM BAGHDAD city ,as well , we
found an exponential relation between Obkhove Length and sensible heat flux
and that lead to practical equation can be used under specific condition .

The observations have been made for wind speed and temprature at two levels
20 m,15 m by used aslow respounse instrument and in aselected hours of the
day from 16:00 LT to 20:00 LT. The time rang of observation lengthed
throughout amonth (April 2006). The maximam Obkhove Length valu was (-
249.2) and manimum Obkhove Length valu was (- 2638.1m ) , as well,The
maximum heat flux valu was (l9.7wlm2) and the manimum heat flux valu was
(1.9 w/m2).
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ABSTRACT
Based on the dust  stolllls data and 、veather parameters  in 5

meteorological stations in lraq,we analyzed the annual number of dust storins

days fl・ om (1971-2000)aS Well as their correlation with temperature ,

precipitation, relative hunlidity and wind speed, the results showed that the

relation between annual dust storlns days number with precipitation and relative

hurnidity were inversive,while the relation between dust stonm days number

with wind speed and temperature were dect市 e o The correlation had been

calculated for dust storln days number with weather parameters showed that

rang correlation coefflcient lengthen from[0.075-0.605]for all parameters。

The trend of annual dust storins showed Baghdad,Basra and Nasria

stations have decreasing trend,、 vhile the trend ofヽ /1usel and Rutba stations have

increasing trend.
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`6メ |口ゎ

。(2008)。しご社ヨLニタ|こメし

いい J夢い|も口 |メ出しも甲|ハハリ |

い
。pl勢 Lleエ コL♂ J`_Nlヵ L!増L♂ 占ヽヽlJび≒ υt」|ひLd

(ル 1000-5り とも1じ上もぃ1凸ぃゝ ソ|い Lエ リリ |工も■り→』募呵 」L

め 1`許ロエ
“

1ヽ」 c非 亀口 1山騨ロソ|ふ れ `写
国1凸悩■|ぃ ,興1与

…
響

し

254

。[101り 」ヽ|



21t1- ,4 r$ll (22 J;.ll LJ^aj:*ll fJb 4li.

Gy hly r-lc 6rlUl 4ibdl .i1.6r-ll a!-h -1E tEll ,fis r+ll Jlrl-l dc alL .,.i ti

Jl-xr:l Jc, J^rl t"l+ Jt 61r;Jl e.e-,p, dJr, rlr1.r3'Iall c-rEi-.^l\-r I iii '''.t- s9-.,11-.-Jl

[10] .pYl e!- ir 4+lb .ilcl^iiJJ Jlr t *S 4-l-*,Jc,Jllill c:lri

t00) O- L4rll"!i JrL+15 Y -+-ll ,);-a oL49- dr- UL+. L+! rr;trll , i ' lll ' 'old-r

4lir.ll 4-iiY! AL-- ,..r:s-r (gil irE / JL 8) CIF 16i.r- 5+$ CL; e k: 1;^ls:U
,:Lcli:_,,j .JJ tlrlt Cp .-Ic Cl-,Jl diI il-'i ,''J- isLll .-ltLl^ll d aSSLll iFJa-Jl : rrll ;.
c* (-* !S 1) .r^ 

"lri J) i,iri. Yl L-jJl .sr^,Jr-L,-J) g.i-, JE^YI gr -iY'i ;r' 6lI tlb

Gy ,h-ps (t .'-p Ji- 3000 *r- J.:;t A) 6.1 .s.-,,1-. -,r1.+S 
L-,,Ell ii.-lJl :.#+ ari3i

. [1 1] c,li.J$l c.rli^ 
"l+ 

,''1r 1.

,"# 6$ JiSYb Lil-i- LlYl JdYl .f, #l i.l*Jl LiL,a-l d !;l+ill ' '' UJI &jr= rli;

irt'J4jJ Y) L;Ell ai.:Ul &:s.,Jc -djrll -+'j a-,ii- Yl L;Jl .er. Oi .l^ 3Jt ,5!-r Q+I,..r

l*J"-J -,,Lrll .l- i^i; o!5S "uti) .r- ,is.3l .F a.:.-r CL; y-r, rJ. + Y 4jli -d3^ll l* J)

い 凸 へ`1(メIF曖 |。工 げLiごL― 句 甲 lι l―り IJlムL.[121社晏 凸J…J

.1131い

L』 酬 L♂ メ い |メL(｀ ヽ 酔 出も と
口 |夕・ し い ナ エ ´

i功副 も う≦ リ

も り |■力 ,押 1酬‐ 月 出 1ゝ与ち ぃ J“ 当 こり |な浄 許 」
国LJ単押 |

し Jメ |■ヵ
～

Ⅲ Iもり 1碑 与 畠 電光 い り」出 ぃ も り 11・ ハい |ひ喝
～

岬 |

L出 メ iい喫 L製 メ 1山鴫 。´ L!甲 甲 も り |´
～

■ 甲 1上tエリ 1ザ挽

出 許 出 ‐ い 与 て り |“ い しら出 も い |`lヽ ハリ 1酬― ´ Ll」 日嘔

,1鳳ミム‖辞 日 1碑 ヽ が い い 」|♂ こ撓 」|い い ♂ ■も・
LAllりヽ メ Jメ 1租Lll

.[14ヽυい」|`hハし」|メi4島
一 ひ メ Lこ L」|夕.L JKlひ りu二 |ゝ夕功

匈 』ごlyJ社戸|´国1凸噂

な 口 1社゛ I JIムコ L■ L山 lLヽ Aひ ▲
♂

lL』 山 Lり IJ点と|【・ 1ヽ ]|ゝ
♂ ´

(2000- ぃりも (■り ヘヽレ・日|,卸 |,リコ|,J■)ひり♂り|」し` メ|,脚

■副 り_日|メL`LげLりゝ い 的副し乱口|´ こ1」いLoJ“ じ」し1971)

Fり
。‐,―日|。ゝ碑 LttVI出し甲l… いヽ しもり111・ ^り|」蜂 ´夢1ミ 』

もい|ハハリ |

♂ 興 IL島旬 _声IⅢ
…

´ い も レい もし亀じ』 山IL“ Li(1)あ コ 1抑

115]Lb」 |■‐・ L」|■日 |●lLヽ 』。ゝ び
"び

む (1)ム」し̀

255



‐

♂ |“ り1ミ ^渉国 もい|,・ ^lJl許 亀」|´口lo■ メLス鋤。

亀餞島 び出 |

も 甲 |ハ´
い |“■ Lメ IJ“tt● cJ」|メ国

■ 日 |メ」I Lb。
壽中Jも い |`t.^い|メL仰 嶋 _´ 辱 b。 ■ 却 |タ ロ |、出

勢 」|も も ム■■日饉J、九 メしり出 YIユ 1^くlφ」 IJ ・` ム〕ぃ が ど も い |`b`^いIFり 。」

し

し

匈 』 口払へJび
も■Jc奥

"b押
IⅢ

…

″ こ明 しρ Ll― 山 ■

´り」|り||

(° )

(口,11,卜
l`ヨ :!|  :l`ョ L:iL

(° )

私 ヨ |こ喝 !

(ル)

詢゙
』

♂
』

脚 |

33.23 44。23 31.7 650 olュL
■
■

30.57 47.78 2.4 689 興 | 2

36.32 43.15 223 608 卸 | 3

31.08 46.23 5 676 り ul 4

33.03 40.28 630.8 642 御 | 5

口到:喘典 L国|■日 1口ほ出

“

」:1-出

256

」t4●



2011`41ユロl`22 1`｀
^ll L-r"-:i*tt e:b i.t-

む り ■ も ツ1出Lハ ミlJ」た い ψ口 1上喝 1ゝ凸光 L戸 甲L、 L～bこり |‐ D

(PearSOn cOrelation)

もい lt tヽ ハい|もヽ´い が税 じLOい

Jし州lt■ どもい|`&ハリ leり ●」

“

コ |。押 |

柳 |)ミ ム鋤 J凸 ILヽ ム
♂ りし

yl‐
ど も り lthハ脚 単脚 |り脚 |(2)さ釧 1碑

J臨 ッ|だ出 凸 卜 」|♂ い
Lt■

も い lth^い IL銚 =｀ R(1971-2000)ひ 6颯 ^』

♪ム秘 日|りし】 ψ■ 貯 許 |こ1メLI工嗜 興 |●興 |」 b卦 いいしあ い

札 ごじたふ(633.Omm)ご L`りr』 lLヽ ム
ひ ひ

出 Kユ 1ムく
許 IJ‐ lLヽ ムメ b」 1型 |

ムLヽ ムcl‐ Kム 、ムく びし,(l day)とヽ 4り |ヽ』
【hハい IFり 。」 単Ⅲ ご絆 響J(1993)

(30凄 もい11・ ハいleり 。」 単■ こか→り(1986)札 ひ (242.2 mm)‐日|

(1986私 ♂ (296.6,284。 1,263 mm)り事い ■り興 |ム Lヽ △♂ 島 ,dayS)

。Jり|ごL(13,0,2)ひ もいlt h^い |。い 」ψコこォ咆 ,1974,1988)

琴り |●t」ヨ|ふ ´もい|【・ ハ明しりしツ|‐ 融 総口|び り ふ|め

メ L」 当 上い夕|ふL甲 ●・ヽ Jl~ミ ]凸lLヽ 』 ひ び出 ば■ も い |`h^りしりIL】

´ メ 上り |ふ日 ■ 許 b≒Ⅲ 襲 メ も り
…

脚 eリ
エ 許 」tL・yl摯

(r=―ル メ|ム Lヽ △ξ LbylひLli^`JI●ハ ぃ 」 (r=-0・ 519)り却|ム Lヽ ^

許 r=-0.375,-0.352,-0.321礼 ´ul,切|,J■ ムLヽ ムひ●丸 0・ 0746)

。」り|

^

al

２

員

ぶ

ち

弓

ｂ

ｉ

Ｓ

ち

２

‐８

・６

‐４

‐２

‐０

８。

６。

４。

２。

０

1 985

Year

1970 1990

257



Jt9

♂ 1“ り1ミ ^静国 もい|′ ニリ 許 Lメ|´国10～ メLス鋤」

り

し

し

し

２

兵

ち

●

８

ｂ

３

０

ｂ

２

‐９８５

　

ｙｅａｒ

bl
s5o

300

250

200

150

100

50

0
1970

800

70()

6{X)

500

400

300

200

't 00

c1
------ Time&pris.

- 
Time&dust

Ｆ

５

ち

ち
う
０
ち

■

８

ち

６
２

1970 1975 1985 1995

258

∽
●
Ｑ



dl

Ⅶ脚
1970

300

250

200

150

100

50

0

ｐ
Ｅ
９
ｏ
ち
う
０
ち

ｇ

Ｓ

ち

お
２

1985

year

201114」凛」1、 22 1`｀
^11 与 エ コll井 ‐

al)もい |`&´い |IU`鞠 」出 ゝ ■ ● も コ |げ甲 1標 麹
"|“

:2-出

出 el Jへ

“

口|れ日 dl,即 |れ日 Cl,ぃ 1嬢出 bl,J■ ~

。

(神 り
|

Ⅲ出|もりIJL“ も甲|ハハい||り 」」

“

コlo口 |

ぷ ¬ b』 凸 ILへ ^ξ 与 」 |も り |ど も い |【・ ^脚 ♂
IJ脚 |(3)さ日 1碑

♂
1山lLヽ A]督

´ υヽ |ヽ』
1■ ハ

い |「リ エ 6も L銚 【` 1ヽ (1971-2000)ひ 6・ ムJ押 |

,」口 |♂井 り IJ｀ ‐̂
‖ 凸 |ム 凸 lLヽ ^]ξ tt― L口 |。ゝ 出 い

1・こミ1^ユ 1ヽ 点

“

Jヽ‐̂′ k・

■ 」 31● |ユ■ ムLヽ ム脚 亀 9J」 1亀脚 IJた ■ 」 1乳事 J嗅 Ⅲ Jヽ‐̂ tル |こゝ LIム功

el

0‐
1970

β

５

ち

ち
Ｉ
）ｂ

３

８

ｂ

ぉ
Ｚ

200

2 150
Q

100

50

1985

year

．∽
Ｅ
Ｑ



ワ

dLJl nF 6JEi".iLU Lrqil .i.,gOt(Jlg LJl:Jl ']*atlJl +:+;i: L5r

lt4o

凄もい|(・ハいIFい」¨口こォ判 1976社口ご限 (60.5%)し■ |ム Lへ AJ出K

eり
。」 ¨ 摯 D1982札 ♂ (48.8%)J■ 1■ ムヽ́ 出Kム ム

`びし,(2 days)

(58.5%,51.8%,与 日́し■メしルメliLヽ ムどこも,(6 days)小 もい|【

“
ハリ |

札 ♂い ♂い|」。(0,0,32)ひ もい|【 h^いIFり 。」単Ⅲ
…

50。 7%)

(1982)

山L押 |めL´ も い lthハい し 脚ヽ 1社却 |」L碑 名週
ぃ

亀 声 ふ |め

●|ユ詢 上bylル し 甲 1“ヘ
リ

1｀ “スミ11山 lL、 ^11♂ 山 1声|し沖 も ■ 」 1乳事 デ IJ ・ヽ ハ1■byl

シ コ |ム Lヽ ム,1橘 “L… 机 メ も い |(・ ハ
い IFリ エ 許 御 1礼却 |」Lメ L

♂
園 1許 」 |■ J!出 L中 め り LJJ(r=0.096)、 、 ユ 喝 ツ1出し い こ崇 メ |

L～ 分 凸 |ヽ 熱 ミ ムヽ1も_」 |こり lb判
ひ 響 ■ げ

」bム Lヽ △‖oゝ ひ げメ |♂ 1出 口 |

L喝ツ|ルし oメも ムLヘ ム‖。ゝ ♂ム1、 ハいじり|スⅢ とも1ひ 〆JI許 り甲 lbЧ Jげ峻

渉レ(-0.472,-0。 459,… 0.0972,-0。 385)よりも 切 しも"日しJ■ 1■ ムヽ́

・」り|

a2
54

52

50

48

臣  46
44

42

40

38

36

Ｆ

５

ち
●
‘

も

忠
８

ｂ

２

８

６

４

２

０

０

０

０

０

1970 1985

year

ワ

‐

260

鯵ハ＼、́́



2011`4●●口l`22 1`｀ ハ11 LJ"-ii*ll fJb {i.

b2

β

Ｈ

燃

●

も

も

１

３

ｂ

●
ｚ

1975 1985

year

C2
60

58

56

54

臣   52

50

48

46

44

Ｆ^
５

ち
●
８

ｂ

９
８

ｂ

ぉ
２

1970 1980 1985

year

1995

d2
52

50

48

46

44

臣  42

40

38

36

34

32

Ｏ
Ｆ
こ
０
ち
”
翻
３

０

」０

ハゝ

０
０

」
０

・Ｏ
Ｚ

1985

year

1970 1975 1990

261

Time&RH

９７。



し

♂ 1い り1こ ひ国 もい1鳳ハし』許 メヽ1メロ
'0■

メL二鋤」

a2) LJtiiJl si.ab'Jl pl;i .rss 4ji.*il! LJLJ AdJ'i-Jl 6!Jr-dl g*i AilrJl OJ# : 3 - ds,j,

i.h..l e2 s L^;al,Xl i-h.^J d2 , d..aJ.Jl i.h.-l c2 , i-11.a1,I1 i-hr"oJ b2 , .tl.i+ iL--t

(11Jヒし
'い

b口|も・JL伊 も甲|ハハリ||り 」」

“

コlo押 |

凸lLヘ ム
♂ 功 JIも 。

ど も り |【 hハ脚 IFり 。」 ■ 日 |り却 |(4)d劇 |こ璃

´ もいltt`^い|工 ♂ 6も LD出 ‐ (1971-2000)ひ 6颯 ^^]興|)三 』鋤J

び」け た 1ル」|なメ¨ J・ヽ^JLIこ1ハLI■り,Jし Jハ たり。J・`ム●|ム 凸lLヽ ム11

(1987)札 」 (28。7C)与_ulム Lヽ ム」 出K lA`許IJ‐ 1■― 脚 Lり」|

ル メ |ム Lヘ ム
´ 出 K■ JI J(42 days)凄 も い |【・

ハい IFい 」 ψⅢ び ョ J

(1,4 days)凄 もいlthハいIFい」ψ口こォ→ (1979-2000)⊆■ ξ (20。9C)

(1996,1999,札 」 (27.2,23.2,21C):単 JI,ハ |■,り却|ム Lヽ A♂ 出も Jり|。非

う喚|ふ|ひ」。Jり|どL(0,12,1)ひ もい11・ ^りleり 」 ψ■レ型,1998)

」― l年い 1凸り 出 14螂
´ も い |【 &ハ

い し tメ |も うJLぃ な 句 Lも |わ `

ヽ メ 」Lメ LJヽ り 上も ヽ|ルL甲 LJlⅢ ムミ‖凸 ILヽ ム11´ 凸 |メ|´島 現 副 |～ジ

畢Jヽ J■ 凸lLヽ ムξ 、■ つOe脚1許 メ もいlthハリ||リ エ
“
LJメ |

´ 与K)社□|にも■ こか が ,」りlc非 (r=0。 210,0。 285,0。230)ひ,どLメヽ

e2

Ｆ

５

ち

ち
３

ち

賓
ｇ

ち

６
２

50

ェ  45
α

40

35

30

1970 1985

year

1990

じ

262

」t4●

▼

‐

2000



2011`41出口|`22 t`｀ ハ11 ir.-i:-tt efto rt+.

び といご
L出もこ崇 嘔 Jし」|」3(r=_0。 0986,-0.267)り 却 |,ヽむ卜‐口I CJLヽ ム

ぃ 出 ムLヽ ム‖bい び iごLし ぃ bLご崇 もリリ|メyリ ユLヽ 』み げ』」甲 |

。い 島 lLへ All

a3

２

長

ぢ

●

ｄ

ｂ

螢

８

ｂ

Ｏ
ｚ

・８

・６

・４

・２

‐０

８。

６。

４。

２。

０

240

235

.  230

3 225

22.0

21 5

210
８５

　

ｅａ

９

　

ｙ̈

1970

b3

Ｆ

島

漏

●

づ

ｂ

３

８

ｂ

６
ｚ

・‥

”

８５

　

ｅ ａ

９

　
　
ｙ

1970

263



lt.●

碑 1い りlt^凄国 もいli・ ^しJ許 ≒メ|´Ш10■ メLム鋤」

ワ

り

じ

υ

C3
―― Time&tem p

――― Time&d ust

ド^

５

ち

「

ぢ

ｂ

螢

３

ｂ

お
Ｚ

６

５

４

３

２

１

０

ξ

】

1970 1980 1995

d3
29

28

27

= 26
0

25

24

23

“Ｅ

ｂ
ち

ち
う
０
ち

資
ｇ

ち

６
ｚ

６。

　

　

　

　

　

４。

　

　

　

　

　

２。

1970 1985

year

1990

264



e3

２
ｂ

ち

ち
３

ｂ

■
９

ち

Ｏ
ｚ

９
ヒ

０
“

17

19951970 1975 1980 1985

year

1990

2011`41ユロl`22 1`｀
^11 Lr"a:i*lt elt" rt+.

a3)もい |`&ハい |IU」鞠 もい |も 」 も コ 1鋼週 1標 絶

"|ご
理 :4-出

几Lュ」 e3 Jへu“at」| だL、」 d3 , 脚 1 花Lヽ」 C3 , 1メ4ギ| たLヽ」 b3 , ハ|」L記L、」

(`・

'hり
`|

こLJIをぃ JLぃ も 甲 |`ふハ
リ llり 」」 側出 1クロ |

凸 lLヘ ム
督|こ LJI乳t,日 JLと f4七丼|」|==ハし澤』 Fい 」

ψ 口 |ジ却 |(5)J国 1酔

び も い 11ニリ |ル ξ 6も L銚 ‐ (1971-2000)ひ 6颯 ^^〕 興 |)ニ コ
嶋 』

リコ|♪医
こり |も 」 単■ JLじ LIこ♭重J■ JJし こ

LJ■押 JL凸 IЬ 凸lLヽ ハ]

札
ひ (5。 6m/s)も 副 |ム Lヽ ム

ひ
出 Klム

`許
IJ‐ ス■― 脚 札

"」
|

い ♂り |ごL(29,25,24)ひ も り lt=ハリ IFい」 ψ出 レ 響 り(1989,1990,1991)

。い 」 中■ 辞 識 (2000)Lξ (1・ 9耐 S)卸 |ム L_」 り ■ tLJI Ⅲ

札 」(4。3,4.3,3.7m/s)J島 ■メし,コ |ム Lヽ A♂ dし (4)ひ もり|(・ ハリ|

・Jり|どL(4,0,3)凄 もいlthハいIFい う」Ⅲ」こ零
"(1991,1974,1976)

二ヽりNI凸喝 日 1己■ ´ υヽい」|【 hハし」しこЧ川 亀ン JL碑 上り 憂光 』い |ム|め

JLメ LJ→ Lも り|ふLⅢ Ⅲヽ
リ

ユ̀“ Aミ ‖●lLヽ 』
ξ

山興 |ザも こり |■労 J ・ヽ J

,‐ 日1山 ILヽ ^ξ ■ 井 概 F脚 1許 メ υヽヽ 」lthハし」||リ エL許
こЧメ1与

ひしⅢ ,Jりlt非 (r=0.605,0.0444,0。 135,0。428)出も JLメ|,J■ ,知事|

メ こり |メ めi出 劇 |ぃ |、 (r=-0。 153)れ い L上嘔
ylメ b卸 |ム L―

い JIご Lも い lthハリ 1負声 ξ ttLり 1バ
封 い 」ヽ し 。り IJ■ メ |ム ^嵐 Aヽ

・・いソ1亀こち 6や二こbk亀がひ≒りい』(・ ^脚 ■胡 |こり|ムメ ぃま `いン

265



さL4●

dlrjl O.;JE3..iL|i"J Lrg.lt .i,-t3Or .,Jo L"eJ ;rllJl ri+ -;':i: a*!r

●

・　
一

し

・
）

38

36

34

32

雇 30
F  2.8

26

24

22

2.0

a4

1970

180

160

140

120 :
ち

100習
0

80 b

60:

ち
40  2

20

0

８５

　

ｅａ

９

　

ｙ̈

b4
44

42

40

3.8

:3_6

3.4

32

3.0

28

２
Ｅ
留
二
３

０
も

り
き
０
ち

バ
芝

1970 1990 1995

C4
―一― Time&面 nd
――― Time&dust

22

20

18

16

署14

12

10

08

06

04

ｍＥ

５

ち

●

ぢ

ｂ

３

８

ち

バ
２

ａ

５

　

ｅ

８

　

ｙ

1970 1975

266



2011`41ユロ|`22 1`｀ ハ11 Lr-a::*tt eglc +t-

e4
45

40

35

30

署
25

20

1.5

10

05

綸Ｅ
む
ち

●
も

ち

ｇ

８

ち

バ
２

1970 1985

year

1995

a→ も 甲 |ハハい leび 」鞠 こLJIスリ 」 bコ 1鋼口 1標 絶対 |こ理 :5-綽

私 劇 e4Jリ ロ1型L」 d4,■ メ I Ltt C4,b■ 1犯L』 b4,J■ れ出

(`IJhり

`|

d4

ヒ^
Ｅ
Ｏ
ち

ち
う
０
ゝ
〉
∽
ゝ
０
０
お
Ｉ
ｐ
∠

60

55

50

理
45

・

= 40

35

30

25
８５

　

ｅａ

９

　

】ｙ

1970

267



じ

dlrlt dF "ulji..iLU Lrtg.tt ei,.glt c,lg LJ+JI ;rlnJl !l:+ ";ci: L1r

」t4●

`J二

」|● ■ヽゞ |

♂|(6,7,8,9,10)J饉 lゞδしいもい |【 h^いleり 。」亀興 1酬― ll d螂 ´

ニ メリ ー い さ JJ鴎 い` b・ 鋤 』ム
`鳳

Jもい |【 hハ脚 押 lo哺い

― 脚 押 |。い |」 メ い ,ヽ
"J輛

|ルLⅢ 嘔
“
りい ぃ 切 b

区 叩L」 へヽ

'|ふ
し なJt島 J―ml J.メ 礼́ 日しり‐lb J■ 出lLヽ ムどもい |

。(2)詢 あ却|ひ 仲 メ

i.h.. qJSJ Jlsj)l &lr. # er.srr : 2 - &+
,tr-:Yt &1,- lLヽ ス11

-0。 165 島
．

-0.589
讐 口|

-0。 415
|´,日
■̀̀`

ヨ
ll」

 |

0.038
(_11ム

.``Dl'‐ 4。ユ|

0.15
切 |

Baghdad
----a- dust vs years

30

25

20

3 15

』
10

5

0

1970 1975 19AO 19A5 1990 1995 2000

Years

rl.rir i&ul (2000-1971) U;jilj iut$Jl d,alnjl ptrll .urJ €Jj*Jl o\j)l : 6 - cJS..J,

り

じ

じ

268



与 ム 」||■ ‐

興 1和L」 (2000-1971)伊 夢出もい|`&ハいle曖 |・」

“

コ |。ぃ |ヽ:7-出

2011`41●」|`22 1`｀ ハll

Basra
０

５

０

５

０

５

０

３

２

２

１

１

Ｅ

お

―

日

1970 1s75 19aO 19a5 1990 ',1995 2000

Years

６

５

４

３

２

■

０

２

ぶ

ギ

日

1970 1975 19aO 1985 ',1990 1995 2000
Years

Musei

一

 Dust vs Years

―

 Trend

^

a-h..J (2000 -lg7l\ ar 6-iill L;t*Jl ,-i,.a!nJl pt,)l rrrJ fJill ol;i)l : 8 - ds.i, A

,-\.4J"Jl

269



‐

め」|“ り1ミ ^凄国 も甲|ムスリ1許 もメ1´Ш10■ メLス鋤 |

」t●●

Nasria
０

０

０

０

０

８

６

４

２

２

お

も

ｄ

197cJ 1975 19aO 19A5 1990 1995 2oo0
Years

L」 (2000-1971)“ り出も甲|ハハい le曖 |・」

“

団|。ぃ
'|:9-‐亀戸 口|

Rutba
20

15

2   
・

o

な

ヨ   5

0

1970      1975      1980      1985      1990      1995      2000

Years

i,l. Jt ,&..J (2000-1971) U 6JIilJ LJt+Jl Li.aldl pL,)l uJ 6rLJl oL;Yl : 10 - ds.,j,

l nl "L=ijl al d,,$ (2000 - 1971) .* 6Jiill JD: i-rJr^Jl clLJJI ili-i .r^

.;. lrJJ,J:ill .Li. Yb, ;l-iJl J=j JA LJ.:llb U. r\!r rl-r;-., c.,lL=- d qJtrlt , a. lrJJ

. erl-,;Jl r! g i-r.t. jb ,J.-ll ,_F."+ alt+-tt

u,J +:il| Jr,-ll 4. 1+*lt t+ib JlL^Yl iJ^Sl LJLJI ,:Yr,-ll J# afl-Jl ,lb 1^S

iJ# ll;lt a-il.1l .i:ls L{p ,i-lJr^Jl .il-L-Jl e5.l:..+-Sc i.!)-c .-1S L;Ell . i. lrJl pll

■

リ

"

270



2011`41コ |`22■」l                           ■″出口il"‐

ど も り |【 h^い IFい う」 ■
日 IJ｀ A‖

♂ こり |り 3b興 |:も」 も 」 |ヽ鋼 ヽ』

LJ」シ』1凸1■-1

判 |ど も い |【
・

ハ
い 上喝 |メ |●KJ■ lLヽ Aど う1上も ゝ1山うしL戸 山 メ |

卒 ど も い |【 h^脚 め 軸 上Lゆ |●Kり 却 |ム Lヽ ム
」

Llこり 1亀ン ど
心 L■」 |

●Kも い |【 ちヽハ脚 Lも|メ1即 |ム L― し戸 → 饉 LIム l` Ⅲヽ11もり |ど cnし り|ふYI

も い lthハレ』 夢 上り 」心 ｀戸 日1lLヽ A4"1二 |ゝい
ど ●K出 しこり 1亀ン ♂

こり 1亀ン ″
Lも |●LI●K tt」 lLヽ ム

♂ ♭ムしリメ |たり。
ど

こ■ も こり |をン ♂

。ュ、,mlたメリ|ど 上もIJし

」11'ハ All

`♪ 1御」|`ひШデ |`≒岬 |もメ|`´|…
… `二 功 `週|-1

.(1986) t 70 en, .,Jll pr6JJ "'5<ll a*3'

.!r*Jl gn .f.J+Jb L-JYl ,j,+ll LJJI U"jL-iJl 3 r.,--ec O*..-Jl r.,e 4rll cl-r.; r ,*Jlt -Z

99 'r , riJ dtJ , irrrll i-JS r rh+ i.-L , ('.-1r,.:,r^ P) ,*.*L ilt, , ,jlll d +rult
.(2008) ,

. 63LJl iJlS il+- , rhi.; d ttrlt c.,Yl-+ r.Yl cl.,--:"tll Jlill , elL- r-r: rl lU , .,-r"jll -3

.(1991), l0 oa, I st, 3 rL- . a,J--x'*^ll a'-b'll

*) _*.*u alL"J , ,!lll d tu_,rl+ll . :'. lrJl i-!r , u".-jl i+r JJ\& , o+;lrlt -4

.( 1989) , 83 - I cr ertll iS ' L-.p::"^Jl a"bJl 
'(-'-1,*:^

a.'-bll , (;r":,:^ -,,11.) _x^*U elL9 , 6lll et' Jtrlt iil! i-!r , Jbli. crrr, , ,;15+ll -5

.(1990 ). 87 - | op, pjJJl ill< . i.;*-i:-'*ll

iL-o , lr',;\L-o dJtJ 4UllJ ,!],rrll t-_t d.*]itt . i^ lsJl r r.rs'l fi5 -,rI , f-lJ^,-ll -6

), t4l - 126 go, a.c'lll.tl r.r.2l ,,r.( r ,..;.liJl u'll , 'JU-,lt i'-rlS, rlrir ir-l+., iE-!l

.(tee6

271



♂ 1い り1ミ ^凄国もい|ハスリ 許 もメ|´口10■ メLム鋤』

』tno

・
〕

ヽ一 四喝 い 出 `」 |♂ ■ん もい |

。
(1999)`128-111

=L`^μl`血 |ヽ 1こ ●い `し卜し、J-7

_`39o」|`■メIⅢ興 1響 |

・
〕

Teraげ 1■ JIメ |_が 嗅
・ ・いも い lthハ脚 |_ル6` ■ Kり喝i`出 -8

)`82-1_`F脚 1小 `与 ユ 劇1極甲 |`(夢&メ )井 いL増L」 `MODIS
。(2008

9 - AL- KAFAJI, R, M, Effects of Dust Storms on Some Iraqi
Territories,Unpubli shed thesis,PH.D.,Dept. Of Geology, of sci.Univ. of
Baghdad , (2009).

社脚 ュメ`慶Ч l―国 `い。私 卜 `こ
L」b脚 1与ザ `心

コら許 `げ´ ~11

。(2006)`298"`L"_脚 b

-42“ `ぃo`メ|」。̀』1叩hルし
'b¨

り `ぃ ま `げッー鯰

。(1989)`43
υ

13-Ali.A,Dust phenomena at Baghdad Airport,Meteorological ⅣIemoirs,Vol
。1,Baghdad,p.pl,(1962)。

上画 ゾbttnに い 」 IJ_げ し以 句 も り |【 ι―い |`Ⅲ I“ 山→分 `｀
A― ~14

挙 も 」 日 IL甲 |`鶴出 メ )。い 。ち ル i`瀕 |ひ bし 凸 |ユ

ー ♂
～

独 日 |

・¢010`♂ |

要」6♭ヨ|ご 私̈ ユi`♂り|二夢し■り IⅢ脚|,い知1^ul社甲|_15

。(1994)`8-7_`J■ `(1990-1961)

～
dl`ζ事ソ|,い |ゝヽりヽメ勢`6レ」|´ りいし■りh社 ハい|`リーLJ。

`“■ -10

。(1984)`5"`J■ `」り|ユJb■メ|～脚|,山 亀口|

守

272




