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ABSTRACT
The aims of this study are to identify the adults of blow flies that attracted to the

yellow sticky traps and the prevalence of these species in some Iraq governorates

was studied. The results showed that Chrysomya albiceps (Wiedemann' 1819) was

the most abundant species caught in all studying governorates, and highly existence

among the studying species was 50.2%o in Najaf, the lowest was 15.2%o in Missan

durin[ Novemberl0i0; while Lucillia sericata (Meigen, 1826) the most abundant

speciJs, and highly existence was (44.1%o) in Babylon, lowest was (0'2%o) in Najaf

INTRODUCTION
calliphoridae (blow flies) have numerous species and subdivided into a

number of subfamities and tribes. A great number of species develop in

decomposing organic matter, some are obligatory parasites in

vertebiates ind many breed in invertebrates , especially in other

arthropods ; blow flies is beside the oestroid flies , the most important

with rispect to myiasis and it comprises those members which have the

greatesticonomic importance compared with all other families [1].
glo* flies are forensically importanttaxa commonly used for informing

post-mortem interval estimates of human remains by infening carcass

age from maggot growth rates plus preoviposition period [2,3). Because

the immaturs growth rates vary between species, it can be important to

know how abundant different species are in a region. This is often done

using sticky traps, which catch adult blow flies present at crime scenes.

For iegionul t,r*.yt [4-71, various trap configurations have been used,

including sticky traps in conjunction with odour baits [8] or animal

carcasses [9,10].
Blow fly species are behaviorally distinct, and can specialize

carcass colonizaiion and/or habitats. Because of this, each method

trapping has inherent biases that affect which species, sex,
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physiological stage is caught [11]. A naive approach to trap catch data
will misrepresent which species are potentially available for colonizing
carcasses due to the behavioral difference of each species at different
trap types [2]. Sticky traps can be configured based on colour 113,14),
height [l5], and trap angle [16]. These configurations can act to target
specific behavioral responses such as wind protection , thermo
regulation , mating stations ll7l, and resting sites [18].
on the other hand; the adult flies are therefore of greatest hygienic
importance as potential vectors of bacteri4 viruses, protozoan and
helminthes causing various enteric disease U9-231.
Of the same interest it is the fact that blowflies dominate carrion

communities and are among the first insects to arrive on dead bodies ,
including humans and are therefore of great significance in forensic
medicine [24,25].

Despite the importance of flies that cause myiasis to livestock in Iraq
in last years, little is known about their distribution and abundance.
Therefore, a study deals with their foundation in some governorates was
done.

MATERIALS ANID METHODS
Many samples were collected by using 50 x 24.5 cm yellow sticky traps

(Starkeys products) of Iraq State company for veterinary Services (figure 1)
at November 2010 and April 207r,. These traps consist of attractive
substances which composed as table 1. all these substances mixed together as
amounts showed in this table [11].
The samples were collected from different areas of some Iraqi governorates.
They are: region Tagi in Baghdad governorate; region Alexandria in Babylon
governorate; region Al - Kifal in Najaf governorate; region Ali Al- Gharbi.
In Missan governorate.
The samples were examed with the aid of dissecting microscope and isolate
flies which removed from traps by xylol and using keys for diagnosed them
such as 126,27 and 281 in addition they compared with specimens which kept
at Iraq Natural History Museum .

The temperature and relative humidity through this study (Table 2) obtained
from Iraqi meteorological office. The prevalence of flies was recorded.

Figure-l: yellow sticky trap (Starkeys products)

t
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Table-l:The amounts of attractive substances

No. eompoun* Amounts

1 Benzoic acid l2em
2 Indole gm 12

Sec- Butyl Alcohol 187 1nl

4 Iso- Butyl Alcohol 187 ml

Acetic Acid (1.7N) 102 1nl

6 Bu8ric acid 82 inl

7 Valeric acid 82 1nl

Phenol 50 1nl

9 P-cresol 50 1nl

10 Dimethyl Disulfid 187

RESTTLTS AND DISCUSSION
Four species of calliphoridae were caught (Table 2); chrysomya

albicepi (Wiedemann, 1819); Chrysomya megqcephala (Fabricius,

lTgq\, calliphora vicina Robineau-Desvoidy, 1830 and Lucillia

sericita (Meigen, 1826) by using yellow sticky trap from some Iraq

governorates .

in November 2010, the highly occurrence of all studied species was

50.2% in Najaf and the lowest was 15.zoh in Missan, as showed in table

2, whereas in Baghdad and Babylon were 18.4, 16.2 o/o respectively'

while in April zot t the occurrence w€N 44.1 % (highly) in Rabylon ;

43.3 % in Missan ;12.4% in Baghdad and 0.2yo (lowest) in Najaf .

Table -2: Species record of blow flies in some governorates of lraq through

The most abundant species in November 2010 was Ch. albiceps

followed by Ch. me[acephala; L. sericatq and C. vicina respectively'

November 201 20

Province Species

November/2010 Apri1/2011

NO

Temp.'C

RH% %
NO

Temp. oC

RH% %

Min- Max. Min Max

Baghdad

Chrysomya albicePs

30.2Chrysomya megacePhala

Calliphora vicina 5

Lucilia sericau 1

Babylon

Cた αめた
`′

s

44.1ch hala

L sericata

Nttaf

Ch. albiceps

28.3Ch. megacep

C. vicina 1
1

L. sericata 0

Missan

Ch albiceps

12.2

0

12.6Ch. megacephala

C. vicina
L- sertcato
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Whereas the greatest abundance in April 201lwas L. sericata followed
by Ch. megacephala; C. vicina and Ch. albiceps respectively. (figure 2).
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Figure-2: The whole percentage of prevalence of blow flies which ittractive to
sticky traps in some governorates of lraq in November 2010, April 201 I
The prevalence of blow flies in studied governorates as in figure 3
showed that in Baghdad Ch. albiceps was the highest abundant species
followed by Ch. megacephala; L. sericata and C. vicina respectively in
November 2010; in April 2011 the lowest abundant species ; L. sericato
followed by C.vicina .

In Babylon ch. albiceps was the most abundant species in November
2010 followed by ch. megacephala; L. sericata and c. vicina
respectively while in April 2|llch. megacephala was highly number
followed by; t. sericata, Ch. albiceps and C. vicina respectively.
In Najaf the most abundant species ch. albiceps followed by ch.

megacephala; L. sericata and C. vicina respectively in November 2olo
whereas in April 20l l no flies were recorded except single sample for
C. vicina.
In Missan ch. albiceps was at first rack followed by Ch. megacephala
only while in April the highest number was belongs to L. sericata then
c. vicina and ch. megacephala respectively, no ch. albiceps was
recorded.
This result agree with [29], they observed lowest abundant of Ch.
albiceps during the period from February to May, and highly abundant
of L. sericata and C. vicina through rain season, except in Baghdad this
result was differ in recent study may be due to the deferent method of
caught, Generally Ch. albiceps is usually associated with warm weather
was found as well as [30], also this species the most abundant species of
Diptera found in Autumn while in Winter its presence is extremely rare
[31], so in our study we can easily observed that this species was the
most abundant species caught in all studying governorates during
Autumn (November) in contrast with spring season (April). while c.
vicina was well represented in carrion in winter only [32), and started
with high population during February to May [29).
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ABSTRACT
The IL‐ 12 plays a critical rOlc in the pathOgenesis oftype l and type II diabetes

menitus,but the signiflcance of IL-12 changes in the bloOd Of patients with type 2

diabetes lnellitus i「 2DM remains unclcar. HOwever9 it is not known whether factOrs

related to the coursc Of T2DM,suth as metabolic cOmpensatiOn,bcta cell secretary

dysfunction,and insulin resistance affect IL‐ 12 concentrations.
To detelllline the scrum leve1 0f IL-12,in a sample of l12DM obese type 2 diabetic
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using HoMA modelo AIso body massindex was measured.
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geometric mean in T2DM patients as compared to controls. IL-12 showed a non-
significant variation between the three groups of obesity (normal, overweight and

obese). The HOMA had the most important impact on the outcome variable, after
adjusting for BMI and study group. An increase in HOMA index was associated

with a proportional increase in serum tL-12 and able to explain 26.7% of the

observed variation in the outcome variable therefore this cytokine may play a

critical role in the pathogenesis and complication of T2DM.

INTRODUCTION
Inflammation is emerging as an important mechanism for micro- and

macrovascular complication of diabetes. The macrophage plays a key

role in the chronic inflammatory response in part by generating

particular cytokines. IL-IB, IL-6, ILlz, IL-l 8, TNF-o, and interferon-Y

are produced primarily in macrophages and have been associated with
accelerated atherosclerosis and altered vascular wall function.

Recent investigations have suggested the role in the aeteopathogenic

mechanism of type 2 diabetes mellitus T2DM, directly or indirectly, or

through their lnteraction with adipose-derived factors f|,2,3f'
Interleukin-Lz, a cytokine produced by antigen presenting cells like

dendritic cells (DC), macrophages also by natural killer (NI<) cells' It
plays a critical role in cell-mediated immunity t4l. A significance of IL-
iz-"hung"s in the blood of patients with T2DM remains unclear. It has

been observed that IL-12 plasma concentrations are elevated in T2DM

[5], and that IL-12 contributes to the process of atherosclerotic plaque

iormation and probably accelerates the development of macro vascular

complications in T2DM, as well [6]. Additionally, it has been noted that

elevated glucose levels in diabetic animals stimulates inflammatory

reactions ielated to IL-12 cytokine gene expression [7]. However, it is
not known whether factors related to the course of T2DM, such u15

metabolic compensation, beta cell secretary dysfunction, and insulin

resistance affect IL-12 concentrations [1]. Based on the forthcoming

presentation, the present study was planned to determine the serum level

of IL-12 and insulin in a sample of T2DM patients. These

determinations were interpreted in the ground of obesity (body mass

index; (BI\fl) and insulin resistance (homeostatic model assessment ;(

HOMA).
MATERIALS AND METHODS

The study w€ts conducted on 50 patients with T2DM,29 females and

21 males, the age range within 28-60 years randomly selected from

those attending the National Diabetes Center / Al-Mustansiriyah

University between October 2010-March 2011. Patients were fully
examined and were free of acute illness or infection at time of study and

with no known diseases which are associated with disordered glucose

metabolism. For the purpose of comparisons, 30 control subjects, age

10
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(33-59 year) and gender (16 females and 14 males), were included in
the study. The controls were selected among subjects who were healthy
in terms ofnon-diabetic, non-hypertensive, no other endocrine disorders
or metabolic kidney diseases and were free of acute illness or infection
at time of sampling. Also, they had no history of smoking or alcohol
drinking. The T2DM and controls were categorized in terms of age,
gender, family history of diabetes, BMI and HOMA. The patients were
also determined for duration of disease, fasting plasma glucose (FPG)
and glycosylated hemoglobin (HbA1").HOMA was determined using the
equation of Wallace et al. [8]: HOMA : (FpI " FPG)122.5, Where FPI
is fasting plasma insulin concentration (plU/ml) and FPG is fasting
plasma glucose (mmol,4-). ELISA kits for quantitative determination of
IL-12 (USBiological Company, USA) and Insulin level (Monobind Inc.
Company, USA) in human serum were used.

The data were translated into a computerized database structure,
and the statistical analyses were carried out using the computer
programme SPSS version 13 (Statistical Package for Social Sciences).

RESULTS AND DISCUSSIONS
The mean age of diabetic patients was (49.48+1.03). While that of

controls was (45.40+1.31). According to BMI, Obese individuals
accounted for 66.lYo of T2DM patients compared to 5O.Oo/o of controls,
the rest were overweight (16.0% vs. 30.0%) and normal weight (18.0%
vs. 20.0%o) in diabetics and controls respectively (P:0.277). The
duration of disease in T2DM patients was 10 years and more in 22Yo of
patients while rest were 20, 48 & l0% for 5-9 years, l-4 years & less

than 1 year respectively. The T2DM patients showed a slightly
increased mean of BMI in comparison with controls (31.80 vs. 29.70
kg/m2) and the difference was not significant (Table 1).

The FPG showed a significant (P S 0.001) increased mean in
patients as compared to controls (191.50 vs. 88.50 mg/dl). The HbA1.
also showed a significant (P < 0.001) increased percentage mean (9.50
vs. 5.80%)(Table l).
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ients and controls.

N.S.: Not significant (P > 0.05).

The mean of insulin serum level (12.4 vs. 8.3 plU/ml) and HOMA (5.5

vs. 1.8) were significantly increased in T2DM patients as compared to
controls (Table 2).

The serum level of IL-12, (19.3 vs. 6.0 pdml) showed significant
(P < 0.001) increase in geometric mean in T2DM patients its compared
to controls (Table 2).

Table-Z: medians (geometric means) of serum insulin level, HOMA and IL-12 in
2E)NII pati nd controls.

Obesity (BIvA) Impact on Investigated Parameters:-
To investigate the impact of obesity, as defined by BMI, on the

investigated parameters (FPG, HOMA, insulin, IL-12), statistical
differences between means or medians of these parameters were
assessed among the three groups of obesity; normal (< 25 Kg/^'),
overweight (25 - 29.9 Kg/^') and obese (30 - 40 Kg/^'). Such
differences were assessed independently for T2DM patients and control
subjects. IL-12 (Table 3) showed a non-significant variation between
the three groups of obesity (normal, overweight and obese). The HOMA
means of T2DM did not show a significant variation or corelation in

Table-l: means of body mass index, fasting plasma glucose and HbAr" in T2DM
l

Parameter
MeanttSE(Range) P value

sPatients(n=50) Controls (n:30)

Body Mass Index (kg/m') 31.80■ 0。80 29.70± 0。71 N.S.

Fasting Plasma Glucose (mg/dl)
(Range)

191.50± 9。37

(77.0-347.0)

88.50± 1.92

(72.0-115.0)

0.001

HbAlc(%)

(Range)

9.50■ 0。25

(6.0-13.2)

5.80■ 0.12

(4.4-6.7)

0.001

ients and con

Parameter Patients (n:50) Controls (n:30) P value <

Serum Insulin (pIU/ml)
Mean+SE (Range)
Median (Geometric mean)

14.65± 1.51(4.8-

65.0)

11.3(12.4)

9。75± 1.15(3.5-

32.5)

7.5(8.3)

0.01

HOMA
Mean*SE (Range)
Median (Geometric mean)

6.66±0。71(2.02-

31.66)

5。35(5。5)

2.14■ 0。27(0.73-

7.22)

1.65(1.8)

0.001

IL-12(pg/ml)
Median(GcometHc mean) 18。2(19.3) 5。 3(6) <0.001
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the three groups of obesity(nOrmal,overweight and obese),.In contrast,

it showed different rneans in the control groups,and the difference was

signiflcant(P≦ 0・ 001)(Table 4)。

Table-3: Interleukin-l2 serum levet in diabetic patients and controls defined by

mass

∽
ち
ｏ
Ｆ
●
∽

Serum Level ofIL-12

(pg/ml)

Obesity by BMI (kel^')
Normal

<25
Ovetteight 25

25-29.9

Ｏｂｅｓｅ

３０
¨
４０

∽
一
〓
０
〓
Ｃ
ヽ

Number 9 8 33

Range 4.1-79 2.9-504。 1 0.1-427.6

Median(geometric mean) 14。 9(15。 9) 20。997.38) 18.5 (18.46)

fnrstat-Wallis Probability > 0.05 (not significant)

r=-0.02;P>0.05 oot signincant)

髯
ｏ
〓
口
ｏ
０

Number 6 9 15

Range (2.9-9。 3) (4-648.1) (1.3-19。 3)

Median(geometric mean) 3.1(4.6) 8.9(13.38) 4.6(4。 13)

fr.rstat-Wallis Probability > 0.05 (not significant)

r=-0.151 ;P>0.05(not signiflcant)

Table-4: homeostatic model assessment in diabetic patients and controls defined by

bodv mass index

∽
ぢ
ｏ
Ｆ
●
∽

Homeostatic Model
Assessment

Obcsity by BMI Cg/mZ

Normal
<25

Ovepweight

25‐ 29。9

Ｏｂｅｓｅ

３０
［
４０

∽
〓
ｏ
一場
飩

Number 9 8 33

Range 2.3‐ 10.6 2.4‐ 14.0 2.0‐ 31.7

Median (geometric mean) 7.15(6.18) 7.10(6。20) 4。40(5。20)

Kruskal― Wallis Probability>0.05(not signincan0

丁L-0.057;p>0.05(not signincant)

“
ｏ
お
嘱
ｏ
０

Number 6 9 15

Range 0。9-1.5 0.8…4.3 1 1‐7.2

Median (geometric mean) 1(1.06) 1.5(1.78) 2(2.32)

Kruskal-Wallis Probability S 0.01

r=0。 568;P≦ 0.001

Parameter Impact on HOMA:-

13
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To evaluate the impact of IL-12 on the median or mean of HOMA, each

parameter was first classified into ordered categories (quartiles) based

on the cut-off value of each parameter in the patients and controls.
Accordingly, each parameter was classified into three categories; lowest
quartile (the subjects had the lowest data values), inter-quartile (the

average range or central 50%o of data values), and highest quartile (the

subjects had the highest data values). Based on this classification,
comparisons were made between the three quartiles of T2DM patients
and control subjects independently for each parameter to assess

statistical differences between medians or geometric means of HOMA,
and at the same time the correlation was also assessed. The lowest
quartile of serum IL-12 level recorded the lowest HOMA mean in
T2DM, while it was leveled at the range 5.6-5.8 in the inter-quartile and
highest quartile groups. Such variation failed to reach a significant
level, and the r value also did not score a significant correlation. In
controls, the HOMA mean showed a gradual increase (1.5,2.1 and 3.1,
respectively) in the three quartiles of lL-12, but also without a

significant difference. However, r value contradicted the picture, and a
significant (P < 0.01) correlation between these means was recorded in
the controls (Table 5).

Table-5: homeostatic model assessment (HOMA) in diabetic patients and controls

Adjusted Effect of BMI and HOMA:-
Using serum IL-12 as the dependent outcome variable, it was

shown that being a diabetic is associated with an increase (although not
significant statistically) in serumlL-l2level compared to controls, after

divided by serum IL-12 les.

Subjects
Homeostatic Model

Assessment
Serum lL-12 quartiles pノml)

Lowest lnter-quartile Highest

∽
一
Ｅ
Ｏ
“
“
餞

Number 5 26 19

Range 2.7-8.4 2.3-16.9 2.0‐31.7

Median (geometric mean) 3.e (4.0) 5.8 (5.8) s.7 (s.6)

Kruskal-Wallis Probability > 0.05 (not significant)

r: 0.086 ; P > 0.05 (not significant)

翼
ｏ
お
Ｃ
ｏ
０

Number 15 14 I

Range 0。 7‐4.9 l-7.2 3.1-3.1

Median (geometric mean) 1.3 (1.5) 1.9 (2.t) 3.1 (3.1)

Kruskal-Wallis Probability > 0.05 (not significant)

r=0.462 ;P<0.01
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adjusting for BMI and HOMA (SPRC:0.193). An increase in BMI
was expected to be associated with a slight and a non-significant

reduction in IL-12 after adjusting for HOMA and study group. The

HOMA had the most important impact on the outcome variable, after

adjusting for BMI and study group. An increase in HOMA index was

associated with a proportional increase in serum IL-12 (SPRC :0.250).

The regression model was statistically significant and able to explain

26.7% of the observed variation in the outcome variable (serum IL-12)
(Table 6).

Table-6: multiple linear regression models with investigated variables (Log'o) as the

dependent (response) variable and age, gender, HOMA, BMI and case-control

ororrn membershio as the indeoendent variables.

* Significant (P < 0.05) correlation

Inflammation is emerging as an important mechanism for micro-

and macro vascular complication of diabetes. The macrophage plays a

key role in the chronic inflammatory response in part by generating

particular cytokines. IL-IB, IL-6, ILl2, IL'18, TNF-o are produced

primarily in macrophages and have been associated with accelerated

uth.ros"lerosis and thought to be the major cause of vascular disease as

well as hyperglycemia[9,10].
Obesi-ty is associated with moderate but chronic increase of many

inflammatory markers includinglLl2 which is an important factor, the

observation that many contradict the thought that ILlz is involved with

other inflammatory markers in pathogenesis of T2DM as pro

inflammatory marker[l 1 ].
In present rtuAy WtZ in controls showed positive correlation with

HOVfe suggesting that an inflammatory state may lead to impairment

of Insulin signaling and then Insulin resistance which both are

involved in the pathogenesis of T2DM.
This study rt o*.a a significant increased level inIL-12 in T2DM

patients as compared to control and the multiple linear regression

hodels revealedihut the HOMA had the most important impact on IL-
12. An increase in HoMA index was associated with proportional

increase in serum IL-12. Wegner et al., [1] demonstrated that elevated

serum IL-12 levels in T2DM was related to the high fasting insulin

membership as the i

Parameter-Loglo

Standardized Partial Regression
Coefficient (SPRC)

R2

(Model)
Being a Case with
T2DM Compared

to Controls
HOMA BMI

IL-rz (pglml) 0。 193 0.250* -0.077 0.267*

15



The Effect ofHigh Insulin Resistance and Obesity on serum level of tL-12 in a sample oflraqi
patients with rype 2 Diabetes Mellitus 

Refif, rsam, yahya, Khalifa, Ali

concentration in serum, high HOMA and c-peptide serum

concentration, therefore, this cytokine may play a critical role in the

pathogenesis of T2DM, but the significance of lL-12 changes in the

blood of patients with T2DM remains unclear. However, it has been

observed that IL-12 plasma concentrations were elevated in T2DM

[5,12], and the IL-12 contributes to the process of atherosclerotic plaque

formation and probably accelerates the development of macro vascular
complications in the disease, as well [6,13]. Additionally, it has been

noted that elevated glucose levels in diabetic animals stimulates

inflammatory reactions related to IL-12 cytokine gene expression [7].
However, it is not known whether factors related to the course of
T2DM, such as metabolic compensation, beta cell secretory dysfunction
and insulin resistance affect lL-12 concentrations, but in a recent study,
a multiple regression analysis revealed that the IL-12 serum level in
T2DM primarily was dependent upon fasting pro-insulin concentration

[1]. Their results demonstrated that elevated IL-12 serum levels in
T2DM treated with sulphonylureas were induced especially by
peripheral insulin resistance and beta cells dysfunction, as expressed by
fasting serum pro-insulin levels. This finding gave the hope that
treatment to decrease peripheral insulin resistance and to avoid
excessive pro-insulin secretion might be successful in the prevention of
IL-I2-induced atherosclerosis. The study clarifies the non existence of
any correlation between obesity and IL-12 in both diabetics and controls
suggesting its relation to the disease process per se. However other
worker demonstrated higher serum level of lL-12 in obese T2DM [4].
Additionally,it has been noted that increase level of IL-12 in DM is due
to complicate interaction of insulin resistance ,hsCRP ,LDL& HDL-o
from visceral fat and the adipose tissue are known for production of
different pro-inflammatory cytokines [1l].It seems that the release of
lL-12 and other inflametory cytokines from various cell types which
may activate the production of hsCRP from liver consequently these
may further enhance the progression of T2DM and cardiovascular
disease.

CONCLUSIONS
Considering the BM and HOMA in the studied groups showed that an
increase in only HOMA index was associated with a proportional increase in serum
II--12 and able to explain 26.7/o of the observed variation in the outcome variable
therefore further considerations have to be defined to include the clinical
course of disease, response to medications and nutrition regimen, as

well as, the complications of T2DM; for instance, retinopathy,
nephropathy, hypertension and atherosclerosis. These estimations can
be further explored in metabolic syndrome. Furthermore, it will be
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fruitful to interpret these augmentations in the ground of other
inflammatory cytokines.
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ABSTRACT

Forty eight swabs sample have been coHccted fronl AL― Kandy hOspital fOr
teaching in Baghdad.The swabs wcre tested by culturing on blood agar,chOcOlate

agar and Mac COnkey agar for bacterial pathogens,wherc 40(83.33%)was
positive bacteriological test . The causativc agent was Psθ タノb″′ο″αs αθ″″g′″οsα
with 16“0%)f0110Wed by St甲ゎイοωεεtt α夕″郷 ,PrOた冨 ψ ,β _力θ″οレた
税kψゎα,cθ′ ,,″

`ψ
ゎθοεεlだ ′″θ″″0″た ,κたbsたJJa sp.α″グE cο′′ with tOtal

occurrence(20,15,10,7.5,5 and 2.5%)respect市 ely,Bascd On age gЮ up
found that l-lo ycars were more infectcd 17(35。 41%)。 ThC Study includes
26(54.16%)male t0 22(45。 84%)female.Antimicrobial sensiti宙 ty test showed that
bacterial isolates were susceptible to gcntamicin , crythromycin and ceftrazidinc,

whilc gram negative bacteria was resistant to amoxicillin and cenaxon。

INTRODUCTION
Acute Otitis Media(OAMp is the mOst frequent bacterial infection

and the most frequent cause of antibiotic use in children.Despite of the

use ofappropriate antibiotic,nliddle car fluid occurring after A(Э M inay
persist fbr weeks or inonths.That rnay lead to repeated use Ofantibiotics

and eventually surgical inteⅣ ention[11・ Then the normal ear c“ al
contalns many organisms such as diphtheroids, cOagulase negative

S′響″Jaωσσ′(CNS)andノセ納 arθα sp.[21 and iS mOre prone to
bacterial infections than any Other part ofthe body,these organisms can

cause opportunistic infection in inlmune comproFrliSed persOns13,41 .

InfectiOn of the ear may be categorized into Otitis external(infeCtiOn of

external earp and otitis media(infeCtiOn of middle eaぅ 。BeCause ear
infections are apparently illllocuOuS to begin with,minimum mortality is

incurred by ear disease in cOmparison to other diseases and the

ignorance of the consequences of the disease; ear infectiOns are nOt

19



Antimicrobial Agent Study Of Bacterial lsolates Isolated From Acute€ar Infeclion 
T,,#*:a"ffif"

taken seriously. However, infections of the middle ear cavities may lead
to grave sequelae if spread occurs to the bony labyrinth, the nerves,
venous sinuses or even the brain. They may also end up by permanently
handicapping the host by disabling hearing. Though the sense ofhearing
may not be given due importance, the dual role that it plays by aiding
the development of speech in children must not be overlooked [5].
Fortunately, the extemal auditory canal has some special defenses.

Cerumen creates an acidic coat containing lysozymes and other
substances that probably inhibit bacterial and fungal growth. In addition

, a little cerumen can predispose the ear canal to infection, but cerumen

that is excessive or too viscous can lead to obstruction, retention of
water , debris and infection [6,7] The identification of the causative

agent or predominant organism and the determination of its sensitivity
to the antibiotic chosen may serve as useful guides in planning the

treatment of a patient. Moreover, the bacteriology of otitis, like other

infections, may be appear important variations [ 51. Over 50 percent of
the cases of otitis media involve Streptococcw pneumoniae as the

aetiological agent, Haemophilus infeuenzeae and streptococcus

pyogenes are also frequently involved [8].

MATERIALS AND METHODS
Fourty eight ear swab collected from patients who reported in Al -

Kandy Hospital in Baghdad The swabs were taken before the

commencement of antibiotics treatment so as to prevent antibiotics from
affecting of bacterial growth . All swab samples were examined by
direct smear in both wet preparation and Gram staining , then inoculated

onto blood agar, chocolate agar and Mac Conkey agar . The blood agar

and chocolate agar plates were incubated in 2-5 %o carbon dioxide at 37

C for 24 hours and extended to 48 hours if there was no bacterial
growth . Mac Conkey agar plates $ere incubated at 37 C for 24 hours .

The bacterial isolates diagnosed by Epi 20 system for Gram negative

bacteria . Staphylococcus aureus was diagnosed by catalase test ,

coagulase test and cultured on Mannitol salt agar ,p- hemolytic
Streptococci diagnosed by Optochin dislq while pseudomonas

aeruginosa diagnosed by gram stain , oxidase test , pyosine and green

pigment significant on cetramide medium.

The susceptibility testing of the bacterial isolates were carried out by
using Kirby- Bauer method and standardized filter paper disk
demonstrated in (9), the bacterial isolates inoculated on Muller Hinton
agar, while B- hemolytic Streptococci incubated on blood agar .
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RESULT AND DISCUSSION
This study included using 48 samples , 40 (83.33%) samples

revealed bacterial growth while 8 (16.670/o) samples showed no growth
. The patients recruited for this study were between one year to 40 years

of ages since 26( 54.16%) were male and 22 (45.84%) were female
The results in the table (1) showed that high frequency of ear infection
in age l-10 year with high percentage 17(35.41%) because of middle
ear condition are probably the most important relatively to the upper
respiratory tract with 75% of all cases of acute otitis media (AOM)
occurring in children under the age of 10 years referred to as glue ear is

very high [2], the male more affected than female (38.46 ,31.8)o/o
respectively , the leading risk factors are male gender may be due to
lack of breastfeeding , the number of the persons living in the house ,

smoking in the house , living in the a region of air pollution , missing
vaccination and nutritional mistake [0,] l].While female high affected
than male in 3l -40 years with3l.8o/o .Table -2- showed that bacterial
isolates from ear infection as a causative agent in 40(83.33%) patients .

The results in this study appeared that Pseudomonas aeuroginosa and

Staphyloccocus aureus with high percentage (40 , 20%o) respectively.
The comparison of this study with others found that Staphyloccocus

aureus had highest percentage (49.4)% and Pseudomona s

aeuroginosa Ql%) with the maximum isolates were recoveredfrom
the patients with age group 1l-20 years [5,8] while our study found
that the most common bacterial isolates from patients with age group I -

l0 years indicating that the disease incidence was high in the patients of
the first decade of life . The isolation of Pseudomonas aeuroginosa ,

Protew sp and Staphyloccocus aureus are usually encountered during
otitis external [3] among them , Pseudomonas aeuroginosa is more

indicative of otitis extemal malignant [14] . While Pseudomonas

aeuroginosa , E. coli , Klebsiella sp , and Proteus sp. are organism
usually encountered chronic otitis media [15]. The result in table 3and 4

was observed that causative agent as mixed from ear infection , these

tables appeared high percentage of Staphylococcus epidermidis and
Staphyloccocus aureus with (37.5 , 25 oZ), respectively. Moreover,
these situations of mixed microbial superinfection often result in
increased morbidity or mortality over that caused by the primary viral or
bacterial infection and are founded on synergistic processes in which
specific diseases exist only if several microbes are present [16] . The
comparison of direct examination with bacterial isolaes denoted that all
bacterial isolates related with direct smear positively .Table [5] showed

that many antimicrobial agent such as augmentin ,ampicillin
,erythromycin,chloramphincol and tetracycline are normally prescribed

for the treatment of bacterial otitis media [17] The antibiotics sensitivity

う
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pattern of gram positive isolates showed the most sensitive antibiotics
was erythromycin and gentamycin . On the other hands , the most
effective antibiotics for gram negative isolates was found gentamycin ,

this finding similar to t5l and ceftrazidine effective against
Pseudomonas aeuroginosa and Proteus sp. The least effective
antibiotics for both gram positive and gram negative isolates was
amoxicillin , cholarmphincol and ceftaxon We conclude that
Pseudomonas aeuroginosa and Staphyloccocus aureus are a causative
agent in ear infection in this study and showed sensitivity to
gentamycin , erythromycin and cefatrazidine .

Table-1:Distributi les accordi anda istributron ot'sam ine to
Gender

Age interval
(years)

TotalNO.of sample
NO %

Male

NO %
Femalc
NO %

1-10 17        (35.41) 10 (38.46) 7  (31.8)

11‐20 12        (25) 7  (26.92) 5  (22.7)

21‐30 8            (16.6) 6 (23.07) 2 (9.09)
31-40 10        (20。 88) 3  (11.53) 7  (31.8)

>40 1         (2.08) 1(4.54)

Total 48        (100) 26 (54.16) 22 (45.84)

Table-2: Single cultured isolated from infecti:Dingic cu ear 10n

Bacterial isolate NO %
P seudomonas aeuroginosa
Staphylococcus aureus
p hemolytic streptococcus
Streptococcus pneumonia
Proteus sp

Klebsiella sp

E. coli

６１

８

４

３

６

２

１

０

０

０

・
５

５

　

ｏ
５

４

２

１

７

１

５

２

Total 40 83.33

Table-3 : Prevalence mixed bacterial culture isolated from ear infection
Mixed bacterial culture Type of bacteria

ft hemolytic streptococcus + Staphylococcus epidermidis 1+

p hemolytic streptococcus * Pseudomonas aeuroginosa 1+

P hemolytic streptococcus +Klebsiella sp 1+

ft hemolytic streptococcus +Staphylococcus aureus 1+

P:lemolytic streptococcus + $lapfiyllcoccus epidermidis 1+

fi hemolytic streptococcus + Staphylococcus aureus 1+

Staphylococcus epidermidis +Pseudomonas aeuropinosa 1+
Staphylococcus epidermidis + Klebsiella sp 1+
Total 16
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Organisms NO. %

Psθγあ
“
ο″αs αθZrag″″Osa 2 12.5

Staphvlococcus aureus 2 12.5

β ttι″ο″′たS″υわεοθε郷 6 37.5

St aohvlo c o c cus e p iderm idis 4 25

κ′θbsた〃α sp 2 12.5

PЮただ ″″αb″お

Total (8)16 100
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infectionixed cultu isolated iom

Table-5 : Percent antibiotic resistance of bacterial isolates

EMX: amoxicillin , GEN : GentamYcine , Chloramphinicol

Erythromycin TX: Cefotaxoime
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ABSTRACT
This cross-sectional study was conducted to investigate the prevalence of Hepatitis

B virus (fBU infection in al-taji district, Baghdad govemorate. 378 blood samples

were collected randomly from visitors of private and public health clinics from

January 2011 to March 2012. Samples obtained were examined for HBsAg presence

and the positives were further tested for the level of bilirubin and liver enzymes

(serum glutamic-oxaloacetic transaminase (SGOT), serum glutamic-pyruvic

transaminase (SGPT), and alkaline phosphatase). Seven FIBsAg positive patients

found and the prevalence of FIBV infection was 1.8% in this study. HBV prevalence

found to be higher than that recorded by the local healthcare center but it is lower

than the range recorded for Iraq by other researchers and world health olg3qlzatlon.

INTRODUCTION
Hepatitis B virus infection presents a global health problem.

Worldwide, at least 2 billion people or one third of the world's
population have been infected with HBV (1). Approximately 378

million people are chronic carriers and around one million persons die

of FlBV-related causes annually (2,3).Furthermore, 4.5 million new

HBV infections occur worldwide each year, of which a quarter

progresses to liver disease (4).
It is estimated that 40% of the world's population has had contact with
or are carriers of the hepatitis B virus (2). Thus, IIBV infection is one of
the most important infectious cliseases worldwide (5). Hepatitis B virus
(I{BV) can cause both acute and chronic infection and HBV cariers are

at risk for the development of cirrhosis and hepatocellular carcinoma

(HCC), and patients with chronic infection require life-long monitoring
(6). There is a wide range of HBV prevalence rates in different parts of
the world. HBV prevalence varies from 0J% up to 20%. Low
prevalence areas (0.1-2%) are Western Europe (with wide variation
within Europe), United States and Canadq Australia and New Zealand;

intermediate prevalence (3-5%) are the Mediterranean countries, Japan,

Central Asia, the Middle East, and Latin and South America; and high
prevalence areas (10-20%) southeast Asia, China, and sub- Saharan
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Africa (3,7). This diversity is probably related to differences in the age

at infection, which conelates with the risk of chronicity. The

progression rate from acute to chronic IIBV infection decreases with
age. It is approximately 90%o for an infection acquired perinatally, and is

as low as 5% (or even lower) for adults (8). HBV is transmitted

parenterally through blood and body fluids, and perinatal infection or
horizontal transmission in infancy or childhood is responsible for the

high carrier rate in endemic areas (9). Infected carriers are prone to
major morbidity and mortality if chronic hepatitis progresses to
cirrhosis and HCC, highlighting the need for a focused global effort on

developing global vaccination programs and effective antiviral therapy
(10).
Several factors will increase the likelihood of developing liver damage

and HCC in chronic HBV infection. Viral factors include HBV
genotype; persistently elevated HBV DNA levels; and specific
mutations in the IIBV genome, including mutations in the precore (PC)

and core promoter regions of the virus (11).

Ten hepatitis B virus (HBV) genotypes (A-J) and 34 HBV
subgenotypes have been identified so far. FIBV genotypes and

subgenotypes have distinct geographical distributions, and have been

shown to differ with regard to clinical outcome, prognosis, and response

to interferon treatment (12). Genotype D is found in the Mediterranean
countries, Eastern Europe, the Middle East (11) and Iraq (13), and the

Indian subcontinent and has been associated with chronic anti-HBe-
positive hepatitis B (14). Comparison studies have suggested that
genotype D is associated with a more adverse outcome than other
genotypes like genotype A2 (15). Subgenotype Dl is predominant in
Moslem ethnicity (12) and also in Iraq (16). Spontaneous HBeAg
seroclearance (an indicator of recovery) was significantly higher in
genotype A carriers than in carriers of genotypes B, C, D, and F (12).

Data from India have shown that IIBV subgenotype Dl is significantly
associated with chronic liver disease (17). Moreover, Genotypes A and

B are more sensitive to interferon treatment than genotypes D and C,

respectively ( I 2).
Diagnosis of IIBV infection includes determination of virological
markers: viral antigens (HBsAg, HBeAg), specific antibodies (anti-
lIBc, anti-HBe, anti-HBs) and study of HBV-DNA for its detection and

quantification and determination of genotypes and viral variants (18).
Very little is known about the real numbers of HBV prevalence in Iraq ,

however, there are few researches reported that HBV prevalence ranges

from 4 to 5o/o in lraq, while the numbers vary in the neighbor countries

as it is 0.8 toTYoinlran,2to 5%ointheUAE,2.3 lo l0Yo in Oman,2.6
to 10% in Jordan, 5 to 6% in Palestine, 5 to l0% in Turkey, 7.4 to l7o/o
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in Saudi Arabia, 12.7 to 18.5% in Yemen (19,20). Because of the high
prevalence of I{BV infection and the severity of the predominant
genotype in Iraq, as the data mentioned before, which necessitate the
demand for real treatment, this study was conducted to investigate the
prevalence of HBV infection in al-Taji district.
Al-Taji district, 30 km to the north of Baghdad inhabited by about
600,000 before occupation, then decreased to the half during the years

followed the occupation because of the immigration of many families as

a result of sectarian violence and security reasons. The total number of
al-taji population now is about 175000 persons according to the local
authority (personal communication) while the number recorded by al-
Taji healthcare sector is 135000 persons. Like other districts at Baghdad
extremities, citizens gather between rural and urban life styles. Al-taji is
covered by six public health care centers. For security reasons, people
who inhabited along Dijlah River (about 12731 inviduals according to
al-Taji healthcare sector data) are not included in this study.

MATERIALS AND METHODS
A total of 378 blood samples collected randomly from individuals at
different ages lived in different locations in al-Taji district. Blood
samples were tested for the presence of HBsAg by rapid ultra HBsAg
strips (Acon laboratories). Positive results were confirmed by ELISA
(FIBsAg ELISA kit, plasmatec, UK) and further evaluated for the level
of bilirubin and liver function tests (Serum Glutamic-Oxalocetic
Transaminase (SGOT), Serum Glutamic-Pyruvic Transaminase (SGPT),
alkaline phosphatase) (Biolabo SA Maizy, France). Other related
informations about each HBsAg positive cases were recorded. The
percentage of infection was calculated uN a measure of prevalence.

Number of subjects having the disease at atime point
Prevalence:

Iotal number of subjects in the population

RESULTS AND DISCUSSION
Out of 378 samples tested, 7 samples found to be F{BsAg

positive by rapid test. These samples were confirmed by ELISA and
further tested for liver functions (total serum bilirubin, SGPT, SGOT,
and alkaline phosphatase) as shown in table (1).

%
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No. Age (year) SCX SGPT(lu/1) SGOT(lu/1) ALT(lu/1) TSB(mノ dl)
1 70 M 655 535 170 9.3

う
４ 45 M 40 25 0.7

30 F 345 250 190 4.8

4 F 80 120 2.8

F ′
υ 100 3.0

6 M 30 90 1.4

7 M 30 30 1.2

Normal
values

Infants=13-45
Men=1040
Women=7-35

Newbom=39‐ 117
1nfan● 23‐94
AdulF13‐ 31

Infan← 71‐ 142

Adults=21-92

0.2-1.4

Prevalence of Hepatitis B virus infection in al-Taji district
Abbas

Results of li 負ncti ofHBV

Notes: SGOT=Sertlm Glutatnic‐ Oxaloacetic Transalninase, SCPT=Serum Glutalnic―Pyru宙 c

Transanlinase,ALP=alkaline phosphatase,TSB=total serum bilirubin,F=female,M=inale.

C)ther related infollllations about each I‐ IBsAg positive cases such as

ultrasound reports and the Suspected Source of infection acquisition

were also recordedo These results are shown in table(2).

Table-2: Descri of HBV infected the studin the

No. Aee (year) sex occuDation Suspected Source of infection remarks

1 70 M driver nosocomial cirrhotic
2 45 M butcher unknown carrler

30 F Housewife nosocomial splenomegaly
4 F maternal splenomegaly
5 F matemal splenomegaly
6 10 M maternal normal
7 M maternal normal

Two FIBsAg positive cases (numbers 1 and 3) suspected to be hospital
acquired infections since there is no history of surgery (minor or major)
or blood transfusion or any other known risk factor of infection
acquisition. Case number one was IIBsAg negative, then he subjected
for a surgery in al-Kadhimiyah Teaching Hospital and after one year he

developed jaundice and confirmed as HBsAg positive.
The second case was a housewife subjected for a cesarean operation 16

years ago at the same hospital and became infected and transmitted the
infection to her following four children (numbers 4, 5, 6, and 7). It is
noteworthy to mention that the fifth child found to be HBsAg negative
since he received a vaccine shot at the delivery. Some members (at

least) of this family are not recorded in the data of IIBV incidence of
the local healthcare sector. The source of infection in the other HBsAg
positive cases wu$ unknown.
The percentage of IIBV infection was 1.8%. This percentage is lower
than that published by the world health organization and other
reseilrchers.
Hepatitis B virus infection is 95% preventable with proper use of the
hepatitis B vaccine. Following the implementation of a nationwide
hepatitis B vaccination program in Taiwanese infants and children (for

ble
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example), I{BV carier rates declined from almost 9.8% in 1984 to
0.7% in 1999 among adolescents (21). Although universal childhood
immunization has been adopted in over 80 countries, there will continue
to be new cases of FIBV infection in countries with hyperendemic rates
of hepatitis B. This is especially problematic in developing countries
that either cannot afford the vaccine or are unable to access large parts
of their population.(3)
Although there is no data of HBV prevalence in al-Taji, the new
infections (incidence) recorded by the local healthcare sector during the
same time of this study proceeding was 0.0029%. The prevalence of
I{BV infection in al-Taji district is low in comparison to that recorded
by the national health organization for the whole of the country during
the years of occupation and this difference is due to many reasons such
EIS:

- The immigration of many families out of al-Taji to other governorates.
- Risk factors responsible for infection acquisition (like tattoo, drug
injections, multi-partner sexual relationships, etc) are little or within
narrow limits in comparison to that in the large cities.
- Because of their slightly hard life style, most of the people do not visit
health care centers or just in emergency cases.

However, we found that hospital acquired infection is an important rout,
in spite of the limited numbers of infections reported, and the need for
the proper treatment , as well as public educational programme is
required.
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This study was designed 10 characterized the cOrrelation of lymphOcytes cD3

and CD8 in gastric adenocarcinoma patients and to detelllline theseれ vo markers in
relation with sOme aspccts(age,gendeL grade and stago Of thOSc patients.The

expression of 00rrelatiOn between CI)3, CD8 and gastric cancer was asscssed by

iinmunohistochernistry assayoResults revealed that gastric tissue scctions were

coHected fron1 46 patients with gastric adenocarcinoma who had undcrgone
gastrectorny.「rhese samplcs were conected during the periOd be●〃een September
2010  tO  Augest  2011.lymphocytes  mater  CD3  was  detccted
immunOhistochcmically in 28 patients(60.86%)out Of 46.So,thc cD8 was
detected in 19(41.30%)out Of 46 and the histological grade included 24,18 and 4

000r,Well and moderate)differentiatcd respectively and dOuble Ofthc malignancies
were localized to the Fniddle and lower third of the stomach stage O,I and IIoAIso,

rcsults indicated that thc positive results Of(〕 D3was signiflcantly higher rclatcd to
each of age,gendcr,histo10gical grade and stagc ofthe tumOr,whereas thc positive

results in cytOtO対 cT_lymphocyte CD8 was signincantly higher rclated tO cach of
grade, gender and histo10gical stage of thc tumOr , but therc was no signiflcant

corelation between CD8 on and the age ofthese pati

INTRODUCTION
Gastric cancer is the second most common cancer worldwide [1].

stomach cancer or gastric cancer refers to cancer arising from any part
of the stomach, it is causes about 800000 deaths worldwide per yearl2).
Stomach cancers are classified according to the type of tissue where
they originate, the most common type of stomach cancer is
adenocarcinoma , which starts in the glandular tissue of the stomach and
accounts for 90Yo to 95Yo of all stomach cancer [3]. Lauren, classified
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gastric adeno into two histological types, intestinal and di{ftrse

according to morphological features of tumor [4,5].
Recently , incidence and mortality rates of gastric carcinoma have

declined overall. In Asian contries, gastric carcinoma remains the most

common form of cancer [6,7]. It is may often be multifactorial ,

involving both inherited predisposition and environmental factors.

Environmental factors implicated in the development of gastric cancer

include diet, Helicobacter pylori infection' previous gastric surgery,

atrophic gastrititis and radiation exposure[8,9].

The determining of prognosis for a patient with gastric carcinoma has

not yet been well studied, It is generally agreed that there is a

correlation between the infiltration of immune cells within a tumor and

tumor development. Therefore , the distribution of various types of
immune cells detected in gastric carcinoma may provide useful

information for patients prognosis [6'7].
T- lymphocy'tes are crucial cellular components of the adaptive immune

system. They are activated by specific antigens that stimulate them to

exert their helper, effector or regulatory functions to mount and

orchestrate an efficient immune response and to establish

immunological memory [10].
Recent studies have shown the several types of tumor infiltrating

lymphocyte (TIL) are associated with better disease out come for

various human cancers [11,12], CD8 T-cells mostly play a role in

killing antigen bearing cells that are infected or cancerous [10]' The

number of CD8 T-cells within the cancer cell is a significant prognostic

factor in gastric carcinoma patients[l3].

CD3 is an important marker in the classihcation of malignant, also this

marker is useful in the identification of T-cells[I4]' CD3 impairment

has been detected not only in peripheral blood lymphocytes (PBL), but

also in tumor infiltrating lymphocytes (TIL)U5l' CD3 antigen, formerly

thought to be specific for T-lymphocfles , has been found on gastric

parietal cells in animal and humans [16]'
MATERIALS AND METHODS

Paraffin embedded block samples were obtained from 46 iraqi patients

with gastric adenocarcinoma Whom already undergone surgical

operations at Baghdad Medical City between 2010'2011- None of those

patients had received anticancer therapy before the surgery . The male -
female ratio 2:l with 32male and 14 female with mean age 54 years

ranged between (30-72)yems . Compared with 18 apparently healthy

う
‘
り
，



Al- Mustansiriyah J. Sci. Vol. 24, No 2, 2013

control where there ages and sex were matched to patients group' CD3

and CD8 were determined in specimens using immunohistochemistry

and performed as recommended in leaflet with kirc.

- The detection system used for CD3 and CD8 was

Immunohistochemistry(HC).
Universal Dakocy'tomation labeled Streptavidin-Biotin 2 system,

Horseradish Peroxidase (LSAB-2 system. HRP). Ready to use detection

system, code no. K0673 (CA.USA). for (IHC).

- Ready to use primary antibody (polyclonal Rabbit Anti Human CD3'

code no. Nr. 40452. Dakocytomation. Denmark.

Ready to use primary antibody (Monoclonal Mouse Anti Human CD8'

Clone:C8/ 1448. code no. Nr. M7103. Dako.Denmark.

Immunohistochemical assaY:

Paraffin embedded block were sectioned in 4pm thikness by using

microtome. All these sections were deparaffrnized and dehydrated'

These specimens were dewaxed in xylene, a series of (100,90,70) and

D.W respectively, then placed in an endogenous peroxidase block for

25 mit., added CD3 or CD8 as a primary Ab in each of samples for 90

min., washing with PBS , secondary Ab was added and incubated for I

hr. in humid chamber, streptavidin for 30 min. counterstained by

Mayer's hematoxyline , dehydration by using serial of
ethanol(70,90, 1 00)% and xYlene.

Statistical analysis:
The statistical analysis system -SAS [17] was used to effect of
differences factors in study parameters. The chi-square 12 test at the

comparative between percentage in this study.

RESULTS AND DISCUSSION
The total number of (46) specimens of gastric adenocarcinoma were

studied immunohistochemically by using monoclonal antibody to detect

for CD8 c1'totoxic TJymphocyte and polyclonal antibody to detect CD3

TIL.
Results showed that the mean age for our patients was 54 years ranged

between (30-72)years. Our results were consistent with several previous

reports [18,19] who reported that the mean age was 58 and 57 years

respectively, and the male to female ratio in our sfudy was 2:l with 32

male and 14 female. This finding results was confirmed with [20] who
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reported that male to female ratio was 2:1 with 14 male and 8 female. In
our study there was highly significant and highly percentage in the

tumor occurrence in stage I,II in both of CD3 and CD8 , this finding
confirmed with l22l who found that CD3 in patients with stage IV
lower than that with stage I,II and III, but the difference was not

statistically significant, and [18]who found that CDS significantlly
related to the staging at (P:0.012).Also results indicated that the poor

differentiated carcinoma were detected in 24 cases out of 46 , this

finding agree with [2 lj who reported that gastric cancer was an

extremely cellular tumor composed of poorly differentiated carcinoma

cells.

As shown it table (1) the positive results for CD3 in total number of 46

cases was detected in 28 samples (60.86%) this finding resul*
confirmed with Sumiya etal, l23l and Kim etal, [24] who reported that

CD3 expression in PBL in gastric cancer had significantly higher levels.

The highly significant correlation between CD3 TIL and gastric

adenocarcinoma patients age, sex, grade and histological stage of the

tumor (0.0093),(0.0093),(0.0128) and (0.0014) respectively at (P <
0.01). The finding of the present study came in occurdance to [25] who
reported that the populations of CD3+ T- lymphocles in patients with
stomach cancer were signifrcantly higher in comparison with healthy
donors.

As we shown in table (2) the positive results of CD8 was detected in 19

cases out of 46 (41.30%) this finding was disagree with Ju- gao Chen

etal., |8) who reported that96.9% was detected from his study.

As results in table (2) showed that no significant correlation found

between CD8 and the age of the patients at ( P:0.0934) it was agreed

with [26] who found that CD8 ratio had no significant correlation with
sex ,tumor location and histologic differentiation.

Its conclude from this study there are highly significant
relation between CD8 and CD3 with histological grade and

stage of gastric cancer, so, it was useful in clinical evaluation
of patients with gastric adenocarcinoma.Tumor removal may

improve the celluler immunity of patients.
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Table -1 : The distribution of gastric adenocarcinoma patients according to their

age, sex, grade and histological stage in relation with tumor infiltrating lymphocyte

P<0.01
**Highly significant

Tabte -2 : The distribution of gastric adenocarcinoma patients according to their

age, sex, grade and histological stage in relation with tumor infiltrating lymphocyte

L)CD8

P<0.01
**Highly signirlcant

*No signiflcant
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ABSTRACT
Thirteen isolates of Gardnerella vaginalis isolates distinguished out

of 250 of high vaginal swabs from female patients collected from
Baghdad area hospitals, with an incidence of presence 5.2 %. These
specimens belong to patients aged between 14 - 48, most of them where
non-pregnant suffering from itching and vaginal discharge color. The
susceptibilities of the isolates against various antibiotics were studied by
using two methods; the disc diffi.rsion and broth dilution methods. It was
found that isolates were 100 % sensitive to: ampicillin, gentamycin,
cloxacillin, lincomycin, rifampicine, cefotaxime, erythromycin, and
chloramphenicole. Other isolates were 100 % resistance to: neomycin,
colistin, metroinazole, and nalidixic acid, which can be attributed to the
exaggerated use in Iraq. The MIC's of some antibiotics against G.

vaginalis were determined, and it was found that there is significant
variations in these values compared to that reported in the literature.
The resistance of G. vaginolis local isolates was increased on broth
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growing compared to that on agar, for the following antibiotics:
gentamycin, erythromycin, chloramphenicole, streptomycin and co-
trimaxazole, and it was explained on the basis of the measurement

method accuracy. Mixed ligand complexes of 5,5-diphenyl-
imidazolidine-2,4-dione and pyridine, [(C r5Hr2N2O2)2(C5H5N)2M(II)]
(M(II) : Cu, Ni, Zn, Cr, Mn, Fe, and Co) were synthesized, and

characterized by common physicochemical techniques. Two molecule
of pyridine and two molecule of 5,5 -Diphenyl-imidazolidin e-2,4-dione
were coordinated through pyridine nitrogen and deprotonated nitrogen
at position-3, respectively. The MIC and MBC of these complexes were
determined and it was found that they inhibit the growth of Gardnerella
taginalis at 10-6 M concentration. From the findings of this study, we
can conclude that these complexes can be used in topical
pharmaceutical formulation to inhibit the growth of G. vaginalis
bacteria in case of female bacterial vaginosis.

INTRODUCTION
Bacterial vaginosis (BV) has been associated with serious sequelae such

as spontaneous abortion, preterm delivery, and increased susceptibility
to human immunodeficiency virus (HIV) and other sexually transmitted
infections (STIs). However, more than 50 o/o of women with BV are
asymptomatic, despite an increasing the understanding of the
pathogenesis, and the etiology of BV remains unknown. Although BV
has been associated with certain hormonal factors and sexual practices
commonly observed with STIs it remains unclear whether BV is the
result of a sexually transmitted agent, or a number of bacterial
organisms have been implicated in the etiology of BV, including
Gardnerella vaginalis and Mobiluncus spp. Ul.
The presence of certain bacterial species, such as Gardnerella vaginalis,
has been considered as an indicator for BV 1241. G. vaginalis wa.s

found to be the most common BV-related microorganism, isolated from
the chorioamnion of women in preterm labor. G. vaginalis is equipped
with a variety of virulence factors including biofilm formation,
prolidase, sialidase, p-galactosidase, and vaginolysin, although healthy
women can be vaginally colonized [5-61. Analysis of vaginal biopsies
revealed that BV is characterized by a dense biofilm dominated by G.
vaginalis and other fastidious anaerobes on the vaginal epithelium [7].
In an analysis of vaginal adherence, the ability to form biofilms and
cytotoxicity, G. vaginalis was shown to have a greater potential for
virulence than other BV associated anaerobes [8]. It was suggested that
other BV associated bacteria represent a virulent opportunists that
colonize the vagina after an initial infection by G. vaginalis. BV is also
associated with a high rate of recurrence after standard metranidizole
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therapy and can be difficult to clinically manage [91. Recurrent BV has
been linked with persistence of G. vaginalis [101. It is therefore
surmised that the uptake/internalization of G. vaginalis by vaginal
epithelial cells may contribute to the high recurrence rate of BV. Recent
studies suggest that G. vaginalis is the predominant anaerobe found in
BV and is more virulent than other BV associated anaerobes [6].
The objectives of this study were to isolate and identify of Gardnerella
vaginalis from genital infections among women in Baghdad area/kaq
hospitals, and to determine the most effective antibiotics in its
treatment. It also aimed to synthesize and evaluates the possible
biological effect of some newly mixed ligands: 5,5-diphenyl-
imidazolidine-2,4-dione and pyridine with some transition metal
complexes, on the local strains of Gardnerella vaginalis. The 5,5-
diphenyl-imidazolidine-2,4-dione, is present in a wide range of
biologically active compounds including antiarrhytmics [1U,
anticonvulsant [12] and antitumor agents [13], and epileptic seizures

[4]. Nowadays, it has found new applications due to the neuro- and
cardioprotective properties U4-161. The literature survey shows that
only few metal complexes with phenytoin have been obtained and
characterized. What is more that phenytoin when present in the systems
containing zinc ions exhibits also toxic properties, which was related to
its binding to this metal ion [17]. Complexes of Ni(II) and Co(II) of the
formulae [Ni(H2O)4(5,5-diphenyl-imidazolidine-2,4-dione)2f, and

[Co(H2 O)4 (5, 5 - diphenyl- imidazol idi ne- 2,4- dione)2] I . 5NH3 .1120- were
obtained and characterized by X-ray single crystallography. The
environment around the nickel and cobalt ions can be described as a
distorted octahedron. The cobalt complex precipitates with the
additional solvent molecules: one and a half of ammonia and one
water[l8].

MATERIALS ^A.ND METHODS
Instruments and measurements :

Melting points (mp) were determined in open capillaries using
Stuart/UK apparatus and are uncorrected. UV-visible absorption spectra
were recorded by using Varian Cary 100 spectrophotometer/US with
quartz 1.0 cm cell. Infrared (IR) spectra were recorded using a
Shimadzu FT-IR-8300 spectrometer/Japan, in the wave length range of
(400-4000) cm-l by pressing samples as KBr disc.
Chemicals:
All reagents were purchased from commercial sources of analytical
grade reagent, were obtained from BDIilIIK and were used without
further purification. Solvents were of analytical grade such as ethanol,
diethyl ether and pyridine.
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a. 5,5-Diphenyl-imidazolidine-2,4-dione:.
Prepared according to literature [19], and the resulting product was

collected, dried and recrystallized from ethanol to give yield of 60 %o,

m. p 296-300" C of WHO Pharmacopeia specification.

b. General method for the preparation of metal complexes:
An amount of pyridine (0.300 g, 0.307 ml, 3.97 mmol) was added

to a refluxing solution of phenytoin (7 .0 g, 3.97 mmol) in methanol (30
ml), and the solution was treated with a solution of (1.98 mmol) of the
transition metal sulphate (1.95 mmol) in minimum amount of water.
The mixture *'as refluxed for 5 hours, cooled to room temperature and
precipitate formed was filtered under vacuum. The precipitate was
washed with ethanol (2 x 5 ml), and ether (l x 5 ml), and then was
dried at 70oC for 5 hours. Physical properties of the obtained
Bispyridine Dis(5,5-diphenyl-imidazolidine-2,4-dionato) metal(If
complexes were presented in Table- I .

Biological measurements:
a, Patients and specimens collection:

To examine the local G. vaginalis, high vaginal swab from Baghdad
area hospitals, and Women's specialized clinic for the time period of
12/1212010 to 17/9/201I was collected (250 Specimens). These
specimens were obtained from female patients, aged between 14 - 48,
most of them where non-pregnant suffering from itching and vaginal
discharge color. The distribution of the 250 of the collected specimens
according to the color secretions, were presented in Table-2.
b. Culture and diagnosis of G. vaginalis:

The characteristics of G. vaginalis colonies surrounded by zones of
clear B-hemolysis with diffuse edges on Columbia blood agar, the
typical appearance of Gram-stained cells and a negative catalase and
oxidase [20], wet mount and appearance Clue cell with G. vaginalis cell
[21], highly pH of vaginal secretion [22]. These tests provide a
presumptive identification of G. vaginalis and it is minimal criteria may
be sufficient for strains isolated from vaginal fluids [201. Two swabs
was taken, the first one with transport media for culture, while the
second was placed in normal saline for immediate microscopic wet
mount examination and KOH testing.
c. The measurements of Gardnerella vaginalis sensitivity
towards antibiocts:

The sensitivity of G. vaginalis towards different locally available
antibiotics was examined by using broth dilution and Kirby-Bauer
methods [23]. The following antibiotics were examined: ampicillin,
cefotaxime, gentamicin, erythromycin, nalidixic acid, tetracycline,
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rifampicin, colistin, chloramphenicol, cloxacillin, co-trimaxazol

(Sulp'hamethoxazole/trimethoprim), lincomycin, neomycin'

metronidazole, nitrofuran-toin, penicillin G, and streptomycin' The

susceptibilitie; of 13 isolate of G. vaginalis towards locally available

antibiotic measured were presented in Table-3 and Table-4'

In the broth dilution method the results were expressed as the Minimum

inhibitory Concentration (MIC) in y'glml [23]' A quantity of BHI broth

(2.0mI)wasequallydishibutedinmanypreviouslysterilizedglasstest
iuUes 1'S.O mt;. Seiiat dilutions of each antibiotic were prepared by

transfeiring different volumes of the stock solution (containing 10

mg/ml of antibiotic) to the broth tube'

BHI broth solution (5.0 ml) was inoculated with pure colonies of G'

vaginalis, previously cultured in Colombia blood agar' The tubes were

in.-",rUut.i 
-at 

37Co for 24 hours, and a mixture with Normal saline

solution was freshly prepared to match the same turbidity of McFarland

standard solution.
Control BHI broth tubes were prepared according to the following:

l.Positivecontrol:2'0mlBHlbrothwithoutantibiotic,and0'1ml
inoculent.
2. Negative control: 2.0 ml BHI broth without antibiotic and inoculent.

Bact#al inoculants (0.1 ml) were added to each antibiotic containing

tube, and the tubes were incubated together with the control tubes at

37oC for 24 h. Measurements were made by comparing the turbidity of
the antibiotic containing tubes with that of the positive and negative

control tubes. The lowest concentration of the antibiotic containing

tubes, which showed no turbidity can be considered as the MIC

concentration, and presented in Table-5.

On using an asciptic technique of the disk diftrsion method, the

inhibition zone was -"*u..d in mm, by following the method

described by Brown [23]. A sterile swab was placed on the broth culture

of G. vagiialis. The inoculate was transferred to Mueller-Hinton agar

plate by it 
"ukirg. 

The plate was left for 5 minutes, and antibiotic discs

*... dirp"nr"d lnto t-he agar using flame-sterilized forceps' Plates

should be incubated overnight at an incubation temperature of 37" for

24 hours.
d. The measurements of G. vaginalis sensitivity towards the new

complexes:
Broih dilution method was used to determine MC and MBC of the new

mixed 5,5-Diphenyl-imidazolidine-2,4-dione complexes' Stocl-<

solutions oi th.r. complexes were prepared by dissolving the required

weight in 25 ml volumetric flask in 95 Yo ethanol to give 10-2 M
confentration. The following dilutions were prepared from each stock

solution: 10-3,0.5 x 10-3, l0-4,0.5 x l0-4, 10-5,0.5 x 10-5, and 10-6
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M in 5 ml BHI broth test tube. The resulting broths were inoculated by
adding 0. 1 ml of the above mentioned solution, and tubes were

incubated at 37"C for 24 hours. Measurements were made by observing
the turbidity of solutions by eye sighting. The tubes which showed no

sign of growth were further smeared on a culture of BHI agar plate to
determine MIC and MBC.
The disk used (5 mm) in disc diffusion method were prepared from
Whatmann No. I filter paper, sterilized by autoclave under l2l"C at

15 psi. The following dilutions were prepared by using stock solutions

of phenytoin complexes in 25 ml ethanol: l0-3,0.5 x 10-3, 10-4,0.5 x
l0-4, 10-5, 0.5 x 10-5, and 10-6. A volume of 0.005 ml solution of
each dilution were dropped on the ready disks located firmly on an

empty marked plates, the they were dried at 37oC for 30 minutes. A
culture BHI plates, and the sterile disks were incubated at 37 Co for 48

hours. The results of the measurements of the two methods were
presented in Table-6, and Table-7.

RESULT AND DISCUSSION
Phenytoin, 5,5-Diphenyl-imidazolidine-2,4-dione B.P, was prepared
according to the literature procedure and purified by repeated

recrystallization from ethanol to meet WHO pharmacopeia specification

[24]. UV-visible absorption spectrum showed broad peak at ]"max at
200 nm, and FT-IR absorption spectrum rvas obtained as in KBr disc.
The spectrum showed strong peaks at 3200-3273 cm-l for N-H
stretching, at 1714-1772 cm-1 for C=O stretching.

Identification of metal complexes
Complexes were prepared by following the general procedure

mentioned in the experimental part, to get fine precipitates of faint
colors in moderate yields. The physical properties such as melting
points, colors, UV-visible absorption maxima were presented in Table-
l, Most UV-visible absorption spectrum of Brspyridine Drs(5,5-

diphenylhydantoinato) metal complexes, showed additional broad
multipeak shoulder at l.max at 205-255 nm that stand for the two
molecules of 5,5-diphenylhydantoine and pyridine coordinated to the
metal ion as well as the forbidden d-d absorption due to the
coordination to the transition metal ions. The melting point and the UV-
visible and FT-IR absorption spectra were obtained for the complexes.
The measured melting points of the complexes were ranged within 282-
288'C. The elemental analyses were in good agreement with expected
structure shown in Table-l. The physicochemical analyses of these
mixed complexes, presented in Table-l, were in good agreement with
the structure presented in Figure- 1. Two molecule of pyridine and two
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molecule of 5,5-Diphenyl-imidazolidine -2,4-dione were coordinated

through pyridine nitrogen and deprotonated nitrogen at position-3,

respectivelY.

The FT-IR spectra of the mixed ligand complexes showed broad

strong absorption at 2700-3500 cm-l for v(N-H) and the v(C-H)
stretching vibration. Complicated pattem was observed due to the

presence of two pyridine molecules, with slight shift was observed upon

iomplexation. Weak absorption bands at 1720 - 1723 and' 1775'1768
cm- 1 were assigned for asymmetric and symmetric C:O bonds

stretching respectively. The absence of observed shifts C:O absorption

bands possibly means that this functional group are not involved in
coordination.

Diagnosis of G. vaginalis
In this study, 250 specimens were collected from pregnant and non

pregnant females from Baghdad area hospitals, and Women's

specialized clinic for the time period of l2l12l20l} to 17/9/2011. They

were examined and classified according to color, odor, pH of the

vaginal secretions and the presence of Clue cells. The results showed

that the colors of vaginal secretion ranging from white, yellow and

greenish yellow (60 %, 28 %, and 72 %o, respectively). The pH of
vaginal secretions was in the range (5.0 - 7.0), while all the specimens

gave positive Clue cells examination and Whiff test. The presence of
Clue cell is strong evidence to the presence of G. taginalis [25]. The

color of vaginal secretion is an indication of the presence of G.

vaginalis [26l,they refer to an incidence ofpresence of 49 o/o. Clue cells

in wet amounts and Gram stains of vaginal secretion are an adjective

diagnostic to insure the presence of G. vaginalls' Yellow secretions

were reported to form 30 % of the total cases, while greenish-yellow

secretions were reported to be only I %.

Thirteen isolates of G. vaginalis distinguished out of 250 specimens,

with an incidence of presence 5.2 o/o. Among 150 specimens (60 %)

with white secretions, only eight isolates (5.3 %) belong to G. vaginalis,

with a pH range of 5 - 6.5. Specimens with yellow secretions were 70

(25 %), only three isolates (4.3 %) belong to G. vaginalis, with a pH

range of 6.0 - 7.0. Among secretions with greenish yellow color were 30

specimens (12 %), only two isolates (6.7 %), belong to G. ttaginalis

with pH 6.5.
The incidence of presence of G. wginalis bacteria isolates was found to

be 5.2 % from total collected specimens in this study, while the

literature mentioned much higher values' Bradshow refer to a value of
28 o/o [1], and a value of 45 % was given by 1271. As a matter of fact a

very high value of 92 Vo was reported by Gardner, the scientist who
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distinguished G. vaginalis [27]. This big difference in the incidence of
presence of G. vaginalis bacteria may be related to the preservative
relationships in the Iraqi society.
Agriculture and phenotypic character:
G. vaginalis colonies that grow on Columbia blood agar with Nalidixic

acid (15 pglml) under l0 yo CO2, at 37"C for 24 h is so small (pin
point), circular, gray to white, and surrounding with B-hemolysis. To
distinguish these colonies from that of Haemophihzs ssp. They are
cultured on Chocolate agar and under the same conditions, to show the
same colonies but not surrounded by green zone [291. Microscopic
examination of G. vaginalis showed that they are polymorphic cells to
double bacilli or single, Gram negative to variable to gram stain [25].
Biochemical and physiological test:
The following biochemical and physiological tests were performed and
found to be positive: Sodium hippurate test, methyl red test, Lactose
fermentation, Maltose fermentation, Starch hydrolysis, hemolysin
production and MR test. Negative results were obtained with the
following test: catalase test, oxidase test, indole test, urease production
test, Vp test, nitrate reduce test, rafinose fermentation and mannitol
fermentation. No growth was observed for G. vaginalis on Kliglar agar.
These results were in good agreement with that reported in Bergey's
Manual Determinative Bacteriology [25], which is a key reference for
the diagnosis of G. vaginalis.

Susceptibility of G. vaginalis to antibiotic:

a. Disk diffusion method (Kirby Bauer test):
The susceptibilities of G. vaginalis against various antibiotics were

studied, and results were presented in table-3. The results showed that
bacteria isolates were 100 oZ sensitive to: ampicillin, gentamycin,
cloxacillin, lincomycin, rifampicine, cefotaxime, erythromycin, and
chloramphenicole. Other bacteria isolates were 100 oZ resistance to:
neomycin, colistin, metroinazole, and nalidixic acid. Genetic study
performed by Al-Saady [30] showed that G. vaginalis isolates were 100
%o metroinazole resistant, a similar results was obtained here. Reports in
the literature referred to sensitivity of 36.1, and 32 % of G. vaginalis
against metroinazole [31-32]. The difference between the literature and
local isolates susceptibility can be athibuted to the exaggerated use of
metroinazole in Iraq. It has been used to treat many parasitic and
anaerobic bacterial infections for 47 years for Ameba dysenteria,
Gardensis, Trichomoniasis, possibly for its low price and the absence of
side effects [33].
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G. vaginalls isolates was found to be 100 % resistant to neomycin,

which is different from both of that of the literature and that of [30J.
This result can be related with indiscriminate use of this antibiotic

taking into account the mechanism of antibiotic action. Neomycin is

working to change structure of ribosome's (target site of neomycin),

which in turn, leads to increase the resistance the bacterial cell, that

contain mutagens ribosome. Nalidixic acid and colistin were found to

have similar resistivity for both of the local isolates and that reported by

the literature [25].
G. vaginalrs isolates was found to be sensitive towards the following
antibiotics: ampicillin, cefotaxime, gentamycin, erythromycin,

cloxacillin, lincomycin, rifampicine, and chloramphenicole. Similar

results were in good agreement with that reported by Al-Saady [30], due

to the tack of plasmid in these bacteria, which is responsible for the

transfer of antibiotic resistance genes between bacterial cells [20].
The rest of bacteria the isolates were found to show different response

against streptomycin, tetracycline, co-trimaxazol, pencillin G, and

nitrofurantoin. Table-3, showed that: isolate No. 13 was resistant to

eight antibiotics; isolate No. 4 resistant to seven antibiotics; isolates No.

8, 9, 10, 11, and 12 resistant to six antibiotics; isolates No.|, and 7

resistant to five antibiotics; and isolates No. 2, 3, 5, and 6 resistant to

four antibiotics. These results were in good agreement with that

reported by the literature [30,34].

b. Determination of MIC:
The MIC's of the some antibiotics against G. vaginalis were

determined and presented in Table-4. The values of MIC for penicillin-

G and tetracycline against local isolates of G. vaginalls were ranged

between 0.3 - 0.5, and 47 - 74 1tg/ml, respectively. The reported value

for both antibiotics was very close to the reported (0.5 pglml and 64

pglml, respectively t351. A higher value of MIC was reported by local

measurement of 0.5 and 32 - 128 pdml, respectively [30]. Rifampicine

value of MIC's was determined and found to be I - 2 pglml (literature

2.0 pglml I35l). For co-trimaxazole it was between 52 - 64 pglml

(literature 64 pg/ml). Gentamycin MIC ranged between 5 - 6 pglml
while literature reported a value of 4 pg /ml [36].
Some values of MIC's of some antibiotic were higher than reported by

the literaturq e. g, for metroinazole it was within the range of 119 - 128

$elml (reported 16.0 pglml, and 64 1tg/ml [351. Much higher values of
MIC were reported by a local study within the range 512 - 1042 pglml

[301. Chloromephenicol, and neomycin showed a measured values of
MIC's of G. vaginalis isolates within the range 0.8 - 1 .4, and 115 - 120

pglml, higher values than that of the literature, viz. 0.2 [35], and 64
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pglml [36]. Erythromycin, cefotaxime, and streptomycin showed a
measured values of MIC's of G. vaginalis isolates within the runge 0.2 -
0.3, 1.75 - 2.75, and 13.0 - 16.0 pglml, fourfold higher values than that
of the literature, viz. 0.06,0.02 [35], and 2.0 pglml, [36] respectively.
The measured value of MIC for lincomycin was within the range 0.13 -
0.9 pglml for all the isolates, compared with the locally measured value
of 8.0 pglml [30]. No value of MBC of lincomycin was reported in the
literature.
It was observed that the resistance of G. vaginalis local isolates was
increased on broth growing compared to that on agar, for the following
antibiotics: gentamycin, erythromycin, chloramphenicole, streptomycin
and co-trimaxazole. This observation was previously repoded by other
workers, and is explained on the basis of the measurement method
accuracy. The MC Method is more accurate than that of the disc
method, possibly due storage circumstances, as well as moisture content
ofthe disc, thickness ofagar, and the type ofbacteria tested [36,38].

c. Sensitivity towards the new complexes:
The suggested structures for the complex Brspyridine bis(5,5-

diphenyl hydantoinato) metal (II) complexes will be similar to that
presented in Figure-8. The bactericidal effect of the prepared
Dlspyridine Drs(5,5-diphenyl hydantoinato) metal (II) were measured by
using two methods viz the disc diffusion and broth dilution methods.
The result of the measurements was presented in table 5, and 6. From
this table we can draw the following observations:
l. The bactericidal effect measured by disc method of these metal
complexes showed a concentration dependency, i.e. higher
concentration showed higher bactericidal effect (highest inhibition zone
in mm), Table-7.
2. Pyridine showed the lowest value of inhibition, with no observed
inhibition at all at low concentrations of 0.5 x 10-6 and 10-6 M.
3. Uncomplexed phenytoin showed the highest inhibition zone with a
value of 25.5 mm.
4. Table-8 showed that on increasing the concentrations of the metal
complexes from 10-6 to l0 -3 M, there were no growth for this
microorganism. Although, the MC value obtained was ranged within
l0-5 to l0 -4 M.
5. Pyridine showed no growth and higher values for the MC, but it
shoed growth at lower concentration of 10-6 M. The table showed that
phenytoin showed MC with lower concentration.
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CONCLUSIONS
It is not possible to diagnose the presence of G. vaginalis on judging

the color olthe vaginal secretions only. Odor and pH of the secretions

can be of better help to diagnose the presence of these bacteria'

Hippurate hydrolysis test is very helpful to distinguish between G.

vaginalis and other bacteria having similar clinical symptoms' It was

found G. vaginalis is sensitive to a wide number of locally available

antibiotics.
The results showed that bacteria isolates were 100 oZ sensitive to:

ampicillin, gentamycin, cloxacillin, lincomycin' rifampicine,

cefotaxime, erythromycin, and chloramphenicole. Other bacteria

isolates were 100 o/o resistance to: neomycin, colistin, metroinazole, and

nalidixic acid. There are many cases in which the MIC concentrations

of the local isolate were different from that reported by the litterateur'

The difference can be attributed to the exaggerated use of these

antibiotics to treat many parasitic and anaerobic bacterial infections for
47 years for Ameba dysenteria, Gardensis, Trichomoniasis, possibly for

its low price and the absence of side effects.

It was observed that the resistance of G. vaginalis local isolates was

increased on broth growing compared to that on agar, for the following
antibiotics: gentamycin, erythromycin, chloramphenicole, streptomycin

and co-trimaxazole. Mixed ligand complexes of Bispyridinebis(5'5-

diphenyl hydantoinato) metal (If complexes (Metal : Cu, Ni, Zn, Cr,

Mn, Fe, and Co) showed very good inhibiting effect and medium killing
effect to G. vaginalis. This behavior can make these complexes as

possible candidates as topical ointments to inhibit the growth of these

bacteria.

Recommendations:
It is recommended to study the observed variations in G. vaginalis

isolates response towards Gram Stains may provide valuable

information's, the symbiotic relationships between G. vaginalis and

other anaerobic bacteria in vaginal area. It is also recommended to study

the reason of Clue cell formation and the relationship between G'

vaginalis and Clue cells. G. vaginalis does not have plasmids; hence the

study of their genetic transfer system will provide very important

infoimation about their pathogenicity. Studying the virulence factors of
G .vaginalis and the possibility of the existence new virulence factors in

these bacteria, hence, it is recommended that the General health

authority must emphasize on organizing the vaginal swab test in women

clinics to detect for BV pathogenicity.
It is also recommended to study the other derivatives and phenytoin,

5,5-diphenylhydantoine mixed ligand complexes,
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([(C15H12N202)2(C5H5N)2M(II)],Where(M(II)=Cu,Ni,Zn,Cr,
Mn,Fe,and Co),in pha..1laceutical preparations as ant市aginosis

agents,and in the presence and absence of other symbiotics antibiotics.

The antibacterial and antifungal effect of these new nlixed metal

complexes can be extended for other bacteria and fungi。

Table‐ 1:Physical propertics of the βなpyridine blis(5,5-diphcny卜 imidazolidinc‐ 2,4-

Table-2: The distribution of the 250 of the collected specimens according to the
color secretions.

Table-3: The susceptibilities of l3 isolate of G. vaginalis towards locally available
antibiotic measured by using Kirby-Bauer method where S : sensitive, and R =

dionato) metal(Il) complexes (Metal : Cu, Ni, Zn,Cr, Mn, Fe, and Co).

No Fon::ula NIoLや Vt

V

Ｍ．ｐ０
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価
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rl.m。 11)

Mcas Calc Mcas Calc Mcas Calc

I C15HllN202 25227 207 3042_0 298‐ 299 71.78 7142

C40H32Nぶ)IQ 724.26 3H L0
610

理
０
6645 6653 10.95

GOH32N6 ぶゝ i 7194 3136.0

430
282■287

(d)

67.11 667S l16S

IV C40HR2N60‐ 7261 ６
．
　

・

０

”
０

66_54 66.16 11.33 11_57 735

V C4。恥 :N604Cr 7127 3374.0

146.0

285‐ 289
rdl

6743 6741 166 11_79 555

VI C10H32｀ 04Fc 7166 3546.0

12.0

282‐ 286

(d)

67.23 6705 11.75

VII C10H3,NЮでo 71965 2417.0

7.0

283487
(d)

6711 6676 1163 1168

secretion Color of
Collected specimens Isolates ofGりaginα ris

Number Percentage Number Percentage
White 150 60% 8 5.3%
Yellow 70 28% 4.3%
Greenish- yellow 30 120/O 2 6.7%

resist 23
Antibiotic 1 2 4 6 7 9 10 12

Ampicillin S S S S S S S S S S S S S

Cefotaxime S S S S S S S S S S S S S

Gentamicin S S S S S S S S S S S S S

EMhromycin S S S S S S S S S S S S S
Cloxacillin S S S S S S S S S S S S S

Lincomycin S S S S S S S S S S S S S
Rifampicin S S S S S S S S S S S S S

Chloramphenicol S S S S S S S S S S S S S

Streptomycin S S S R S S R S S S S S R

Tetracycline S S S R S S S R S S S S R

Co-trimaxazol R S S S S S S S S S S S S
Penicillin G S S S R S S S R R R R R R
Nitrofurantoin S S S S S S S S R R R R R

Metronidazole R R R R R R R R R R R R R

Neomycin R R R R R R R R R R R R R
Nalidixic acid R R R R R R R R R R R R R
Colistin R R R R R R R R R R R R R
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Antibiotic

oZ Resistance %Sensitivity

Streptomycin 23,1% 76.9%

Tetracycline 23.1% 76.9%

Co-trimaxazole 7.6% 92.3%

Penicillin‐ G 53.8% 46.1%

Nitrofurantoin 38.4% 61.5%

Al- Mustansiriyah J. Sci. Vol.24,No2,2013

Table-4: The variable susceptibility of G. vaginalis isolates towards different

1。canv available antibiotic.

broth dilution inethod

Table-6: The radius of inhibition zone of the complexes Brspyridine D,'s(5'5-

diphenyl-imidazolidine-2,4-dionato) metal(Il) complexes (M: cu, Ni, Zn, cr, Mn,

Fe, and Co) solutions of different concentrations on the bacteria Gardnerella
ethod

t Avercge ;f two m"asurements, 2 Py: pyridine, and 3Phen = phenytoin'

tion method.

l Average oftwo mcasurements,2 Py=pyridine,3 Phen=phenytoin,k=kilHng concentration,and

Table-7: The killing, 〔ヽB(〕 ,ヽ〔IC,and inhibition concentrations of the complexes

βJttyridine bな(5,5-diphenyl― imidazolidine-2,4-dionato)mCtal(II)COmplcxes cM=

Cu,Ni,Zn,Cr9 Mn,Fc,and Co)solutiOns ofdiffcrent conccntrations on the bactcria

Table-5: The Minimum Inhibitory Concentration of the locally available antibiotic

measured for 13 solate of G 物α′′s us ution met

Antibiotic

Thc Minimum Liibito,Concenttation(μ g/ml)

1 3 4 7 1

Metronidazole 128 119 119

Cefotaxime 2.75 2.75 2.75 2.75 2.75 2.75 275 2.75

Tehacycline 47 65

Co-trimaxzole
52

Gentamycine 5 6 6 5 5 5 5

Neomycine 121.5 1215 121.5 121 5 121.5 121.5 121.5 121.5 121.5 121.5 121.5

Streptomycine 14 14 14

Ampicilline 0.4 0.4

Pencilline G 0.3 0.3 0.5 0.5

Erythromycine 0.2 0.3

Chloramphenicole 1 1 1 1 1 1 1 1 1

fufampicine 1 1 1 2 1 1 1 1 1 1 1 1

lincomycine 0.13 0.13

using disk m
Ｃ。ｎ
ｕ

Radius ofinhibition 70nC(MM)1

Py 2 Phen 3
Cu2+ Ni2+ Zn2+ Cr2+ Mn2+ Fe2+ Co2+

255 225

05X10-3 205

10‐4

05X10‐ 4 195

05X10‐ 5 R

10‐6 R

GαrdZθrθ′′α b broth dilu

Ｃ。ｎｃ
ｍ

Radius ofinhibition zonel

Py.2 Phen.3 Cu2+ N12+ Zn2+ Cr2+ Mn2+ Fe2+ Co2+

10‐3 K K K K K K K K K

0.5X 10‐ 3 MBC K MBC K K K K MBC K

10‐4 MIC K MIC MBC MBC K MBC MIC MBC

0.5X 10‐ 4 I MBC MIC MIC MBC MIC I MIC

10‐5 I MIC I MIC I I I

0.5X 10‐ 5 I I I I I I I I

R I I I I I I I

I = inhibition concentration.
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ABSTRACT
H9′ノωら
“
たr〃あr′ rHが Qり is One Of thc most common cause of chЮnic

bacterial infections in patients with gastrointestinal disorders in the worldo Reccnt

rcports suggested that J望 〃 :orJ might have high prevalence among patients with

diabetes.Thc ailn ofthe current study was to asscss thc prevalence rate of I五 」2ノ′θrノ

infection and its efFects on the control of glycemia in diabetic paticnts type 2.The

authors enrolled 60 type 2 diabetic patients 2DM(29 male and 31 fcmale)agc

betwecn(35‐75)yearSo A total of 30 healthy volunteers served as a control group

was also included in the study.Groups were matchcd for gender and age and had

similar geographical origin and sociocconomic stams.BOdy mass index(BMI),

fasting  blood  glucose  &  the  percentage  of blood  levcl  of  glaciatcd

Hemoglobin(HbAlC)were measured by lon exchange chromatography,while thc

presence of五昨ッ′οrJ infcction was demonstrated then detellllincd its lgG antibody

through the use ELISA technique. It was found that no statisticany signiflcant

differcnce for H pyJar′ infection with BMI or age or gendcr&smoking hltOry(p>

0.05),while the“ was a highly signiflcant increasc in fasting blood glucose or

(HbAlc)lcVels Or duration of DM among T2DM patientsc<θ ・θθf)。 IndCed,

infection wtth I PyJo7・i iS associated with type 2 diabetes mcllitus with elevated

levels of(HbAlc)and b100d glucose highly signiflcant,in patients with T2DM

.More than ity percent(51.42%)ofthe infected T2DM patients with切 IOrJ were

oven″cight(BMI=25‐ 30kg/m)。
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The prevalencc of fI Jッ わrF infection was similar for patients with

type2diabetes and those with non― diabetes and related to impЮ ve metabolic control

.Ih other word diabetes mcnitus is One ofthe risk factor that inust be considered in

evaluation of.I/. p//ori infection in diabetic patients

INTRODUCTION
Helicobacter pylori (H.pylori) is a bacterial pathogen related to a

number of intestinal disorders, range from non ulcer dyspepsia and
peptic ulcer to gastric tumor(l) It was identified in 1982 by Barry
Marshall and Robin Warren who were able to demonstrated a strong
association between the presence of H. pylori and the finding of
inflammation on the gastrointestinal (2).

More than 50%o of the world's population harbor H. pylori in their
stomachs (3). Risk factors for acquiring H. pylori infection include
residence in a developing country, poor socioeconomic conditions,
family overcrowding, and possibly an ethnic or genetic predisposition.
(4)

Over 80% of people infected with FL pylori show no symptoms
(5)acute infection may appear as an acute gastritis with abdominal pain
(stomach ache) or nausea.( 6) Where this develops into chronic gastritis
.The symptoms, if present) are often those of non-ulcer dyspepsia:
stomach pains, nausea, bloating, belching and sometimes vomiting(7).

Many epidemiological studies have revealed that H. pylori
infection causes not only chronic active gastritis and peptic ulcers, but
also gastric malignancies (8).

In contrast, diabetes mellitus is one of the most common diseases

and its incidence is exploding worldwide due to changes in lifestyle;
thus, early control of this disease is strongly required. Diabetes mellitus
(DM) is one of the important causes of dyspepsia. Disordered
gastrointestinal more function is now recognized as a major cause of
diabetes mellitus .Because type 2 diabetes accounts for a large
proportion of diabetes cases and causes an estimated 3.8 million adult
deaths globally, the number of patients who require H. pylori
eradication therapy will increase in years to come (9) The role of
H.pylori infection in diabetic dyspepsia is mainly related to blood
glucose concentration. Hyperglycemia may induce the infection by H.
pylori or the silent infection established cause of dyspepsia. The
incidence of H.pylori is increased in diabetes mellitus (10) abnormal
gastrointestinal motility is a well-known complication of diabetes
mellitus. Acidity and peristaltic activity are two important mechanisms
that keep the upper GI tract sterile. From this respect, prolonged gastric
emptying time in diabetic patients can lead to bacterial overgrowth
(n.12).
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The aim of this study was to determine the prevalence H.pylori
infection in type zDMpatients and to evaluate the relationship between

H. pylori infection and glycemic control (hemoglobin I{AIC, fasting
blood glucose).

MATERIALS AND METHODS
Samples were collected from patients among the Endocrinolory and

Diabetes center/flealth Ministry of Iraqi during the period from June to
December 2012.A total of 90 subjects were collected in this study, 60

cases (29 male & 3lfemale) age between (35-75) years. All of them

were selected randomly. Mean of duration of disease (10.34) years. A
total of 30 healthy volunteer's age between (35-75) years served as a
control group was also included in the study. The exclusion criteria of
study were:
(l)Patients of Type -1 diabetes. (2) Non -cooperative patients who
refuse to give consent or participate in the study.(3) Level of Education
.(4) Pregnant women were also excluded because of the effect that their
diet and/or medication and pregnancy.
Sociodemographic data was done by questioning all patients a detailed

to obtain such as age, sex, smoking habits, and duration of DM
Sample Collections:
Five milliliters (5ml) venous blood was obtained after a 12 hour fasting
period. 2 ml of this blood was transferred to EDTA tube for estimation
of FIAIC (A1C), the rest of the blood transferred to polyethylene plain
tube. Serum sample was obtained by centrifugation at 3000 rpm for 5

min. Hemolysed samples were discarded and the sera were stored and

frozen about-8Co until analysis.
Fasting serum glucose concentrations had been measured by enzymatic
oxidation in the presence of glucose oxidase by (GOD-PAP) method
(13), patients with fasting blood sugar more than 126 mgldl were

selected and considered diabetic according to the American Diabetes

Association criteria. Glycohemoglobin (IIAIC) test was done by fast

Ion-Exchange Resin separation methods (14). The presence of
Helicobacter pylori were diagnosed by using a rapid, one step test , a
simple test that utilizes a combination of H.pylori antigen coated
particles and anti-human IgG to qualitatively and selectivity detect

H.pylori antibodies in serum (15). Concentration H.pylori levels were
estimated by using EIA procedure for calculation anti -H. pylori lgG
antibodies ELISA kit (Demeditec Diagnostics GmbH Germany Kit)
(16).A total of 30 anti-H.pylori-lgG seronegative subjects were used as

a control group. A cut off antibody titer was used to classiff subjects as

positive or negative, as recommended by the manufacturer (sensitivity,
96%; specificity, 96oh). Reference standards were used to produce a
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standard curve to quantitative H. pylori antibody levels in volunteers'
samples. The results were expressed in Intemational Units per milliliter.
Statistical Analysis:
The data collected were analyzed using statistical package for social

science (SPSS). Percentage prevalence rates were calculated with their
respective 95% confidence intervals. Differences between proportions
were evaluated using T- tests & Mann-Whitney U test Statistical
significance were achieved at p <0.05.

RESULTS AND DISCUSSIONS
Table (l) shows the prevalence of H.pylori infection in the studied
diabetic and non-diabetic subjects. According to IgG antibody titer
determination .

Table- l :Prevalen ce of Helicobacler pylori inlection in the diabetic and non-diabetic

Char“midcs       ■ DM Pa傲諷●          oヽロヨLb“t           ,lalu●

…

       6=0

Age Croupo●」dV0

3545          5(833%)

16-55              15(25り

900埼

5(16_6%り         0_49

5665         1∝ 16_摂ヽ         16_339り

6`75         5c_339り           lo 33つ

Age Cro■p oegatiV0
3545             4c6_669り          896“埼

4655         16K26_6り        2“_“り
0_77

5665           4“_669o         3(1"o
66-75          1(166り          lc3 33つり
二昴あだ+        35c58_33o    lα53 33り     0001
Erあだ-          25← 1.660/●D      14“ 6660/●D      0001
五〃あ″+by Gender
■●Ie             19(54_28り     1lc68_750/6p    O_74

Female          16“ 5_71●/●D   5o1250/● p     O.85

Both groups patients and control groups similar sociodemographic and
anthropometric profiles and (table 2) summarizes the parameters
examined
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Table-2:Baseline physical and metabolic characteristics of diabetic and non-diabetic

subjects with Helicobacter Pylori infection

Variables Diabetic Non- diabetic P-value
Mean+SD N=60 Mean*SD N=30

Age (years)
Total 56.05+ 10.52 43.0316.92 0.15

Male 55.33*9.56 47 -l?*6.67 0.312

Female 57.13+10.5 | 40.4t7.91 0.281

Smoking Status
No % 25.71 %(9135) 37 -5 %( 6/16) 0.23

Yes% 74.25%(26135) 62.5 %(10/t6l

Fasting Serum Glucose 13.94+5.86 5.25+1.36

0.001 (r.BG) (pmol/L)

Glycohemoglobin (IIbAlC) 9.08+2.3 4.951+0-543 0.001

The mean values of FBG &HbAlCYo for diabetic patients Wpe2
infected with Helico bacter pylori(+) and non infected(-) are illustrated

in table(3).

Table-3:The mean values of FBG &HbAlC% for T2DM patients infected with

H e I i c o b a c t e r py lo r i(+ve) and non infected(-ve)

Groups DM (HP+) DM(HP-)

Fasting Serum Glucose(FBG) lpmovt.) 13.93*6.07 14.39+5.65

Glycohemoglobin (HbAlC) % 9.01+2.32 9.4512.01

Body mass index (BI\fl) is defined as the wei^ght in kilograms divided

by the square of the height in meter (kgim2).fable(4) shows BMI
values of diabetic patients vr control groups both were infected with
Helicobacter pylori (HP+) .

The distribution of prevalence rates with Helicobacter pylori Abs (IgG)

titer (+ve) &Cve) in T2D patients according to diseases duration are

illustrated in table(5)

Table-4:The nutrition of metabolic status I)(Kノm2

Groups Diabetic(HP+) Control(HP+)
Under weieht(>l9) 1(6.25%)

Normal(20-24) 10(28.57%) 1(6.25%)

Overweight(25-29) 18(51.42%) 13(81.25%)

ObesityQ30) TQova 1(6.25%)
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″ 〃′οr′

Abs(IgG) No.

Diseases duration
<10 years 10-20 Ycars 20-30 vears

″′

"br′

(十ve)

く
′

，
コ 15(42.85%) 11(31.52%) 9(25。71%)

互′)あrJ(― Ve)

25 13(520/0) 9(36%) 3(120/0)

p-value 0.001 0.001 0.01
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Table‐ 5:Distribution of fセ :icobαε″″メツ′θrJ Abs(IgG)titer(+Ve)&(‐ Ve)in T2D
duration

Helicobacter pylori infection is determined by IgG antibodies ELISA
kit positivity was present in 58.33 %(35160) of type 2 diabetic patients
and 53.33 %( 16130) of the controls (Table l). There was highly
statistically significant in overall prevalence of H. pylori in patients and
controls (p <0.05). The prevalence of H. pylori infection was 54.28o/o

(19/35) in men and 45.71% (16/35) in women with T2DM . Test of the
equality of means between H. pylori-positive type 2 DM patients and
H.pylori negative according to FBG,HbAIC, shows highly statistically
significant in the means of both groups (p< 0.05) , it also shows that
the mean of FBG ,HbAlC of diabetics infected with H.pylori is slightly
lower than those not infected( means for HAIC 9.0vr 9.45),(mean for
FBG 13.94 vrl4.3l).The prevalence of H. pylori infection was decrease

significant with duration of T2DM (p>0.001) as shown in
table(5).There rarere no association between H. pylori infection and

smoking history; the prevalence of the infection was 25.71% (9/35) in
those with T2DM against 37 .5(6/16) for the control group.

Body mass index (Bt!fl) is often used as an indicator of nutritional
status (17). BMI is an index commonly used to determine weight status:

underweight, overweight and obesity Table(4)shows BMI for diabetic
patients & control with prevalence rates : normal (28.57yo,6.25Yo),over
weight(5 1.42yo,81.25%) and obesity (20%, 6.25%)

Eradication of Helicobacter pylori has been associated with
metabolic disturbances including weight gain logistic regression
analysis (including age, gender, ,BMI, and smoking history) revealed
that not any one of the above mentioned factors was independently
associated with /L pylori infection (p0.05 ).
Helicobacter pylori (H. pylory' rs one of the most common chronic

infections in the worldwide(l8) etiologically linked to peptic disease
(19) (20x21).H.pylori is a common infection in diabetics who do not
have metabolically controlled hyperglycemia and these are individuals
who are colonized by H.pylori infection in the gastric antrum(Z2)In this
study presence of H. pylori bacteria is associated with elevated levels
of glycosylated hemoglobin (HbAlc)an important biomarker for blood
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glucose levels in diabetes. Study reported highly staticaiiy significant

6etween T2DM patients and non-diabetics (control) regardingto HAIC,
FBG that infected H.pylori (P:0.001).. In 1989, Simon et al. (23)

reported that infection rates were significantly higher in diabetics than

in-controls.Similar data showed by Mahshid Talebi et al (24) ', Two

other studies showed that the prevalence of H. pylori infection in

diabetics by rapid urease test and detection of stool antigen positive in

73% and 5 L.4% of diabetics and non-diabetics, respectively was

statistically signific ant (25),(26).Yu Chen et al found H. pylori directly

or indirecily increases levels of HbAlc in adulthood, particularly in

obese individuals. (27).

Demir M et al, Oluyemi A et al and others (28)they found there was

no ,tutirti"ul difference significance in HbAIC between T2DM patients

and controls group(29) Ozdem et al 2007(30).ugwu et al. (31) had

reported similar findings from the South East region of Nigeria as there

*u, ,o significant association between the infection prevalence in their

diabetic population and controls (35% vt 28o/o respectively p>0.05).

These findings are generally explained by the impairment of cellular

and humeral 
-immunity in diabetics, by the reduction of both

gastrointestinal motility and acid secretion and by the effect of a higher

Iecretion of pro-inflammatory cytokines attributable to the H.pylori

gastric infection itself, in particular cagA positive strains, which are

Lsociated with increased production of cytokines, namely TNF-cI,IL-

1,Il-6,and IL-8 that might alter the control of glycemia in diabetic

puti.ni due to stimulation of insulin counter regulatory hormones and

can effect directly the carbohydrate metabolism(32).In this study also

show that the mean of both FBG.HAIC of those diabetics infected with

Helicobacter pylori is slightly lower than those who are non-infected

.This is becaus e Helicobacter pylori infection rises basal and meal

stimulated serum gastrin concentration which may reduce fasting

plasma concentration in the population(33).

In the present study majoiity of the patients with H.pylori infection in

both groups diabetic (case) and non-diabetic (control) were mean age 56

years-where is in another study the mean age was 60 years (3l)'Study

6y Sargyn et al had reported similar shows that the mean age of diabetic

patients- with H.pylori infection is 56 years (34). Poor socioeconomic

,tutur, living conditions, and hygiene have been repeatedly

demonstrated to be major risk factors for ^F/. pylori infection.

Although in the study found no effect of sex on serum glucose

concentration
( p>o.o5 ). Actually, the effect of gender on seroprevalence is variable

in different studies. Many showed that the prevalence is independent on

sex (35) another found women had higher basal and meal stimulated
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senrm glucose concentrations than men. This might explain the effect of
H pylori infection on fasting plasma glucose concentrations in women
but not in men (36). the current study shows highly statistically
significant H.pylori (+ve)&(-ve) according to the duration of diabetes

mellitus (p< 0.05) being highest in those with daises duration up to 10

years compared to rest disease duration .this may be due to the first
years of illness might to patients inadaptability to the new situation
forced by the disease with accompanying fluctuation of their FBG as

mentioned Perdichizzi et al, that the alterations of glucose metabolism
in diabetes have been suggested as promoting H.pylori colonization
(37)with the patient becoming more adaptable to diabetes with
increased duration, and with subsequent less prevalence of the
bacterium .

It is well known that diabetic patients are prone to chronic infections,
considered as a consequence of impairment of cellular and humoral
immunity. Furthermore, it has been suggested that delayed gastric
emptying may predispose to bacterial overgrowth in the upper
gastrointestinal tract and consequently this may be considered as a risk
factor for H. pylori infection (38). On the other hand, H. pylori
colonization and sustained infection due to the impaired cellular
immune response in acquired immune deficiency syndrome has been
reported (39). Achlorhydria and diminished secretion of hydrochloric
acid are more frequent among diabetic patients and thought to have an
unfavorable effect on H. pylori .It is also known that impaired leukocyte
function and hyperglycemia in diabetes mellitus predispose to infections
and resultant increased antibiotic use may inhibit the colonization of 1L
pylori. A complicated balance between predisposing and preventing
factors (e.g., achlorhydria due to diabetes mellitus) determine the
prevalence of H. pylori infection in diabetes mellitus.

Infection with Helicobacter pylori is most associated with
gastrointestinal tract complications .The mammalian stomach produces
leptin and ghrelin, two hormones involved in energy homeostasis and
whose interactions affect obesity, insulin sensitivity,and glucose
homeostasis(40). Helicobacter pylori are gram-negative bacteria that
colonize the human stomach; increasing evidence indicates that H.
pylori is involved in the regulation of these two hormones. Helicobacter
pylori is an ancient organism that is highly prevalent in developing
countries but is falling in incidence in developed countries. This change
in the microecology of human populations due to the disappearance of
H. pylori may have metabolic consequences both early and late in life
and, in particular, could affect risk of obesity and diabetes by
influencing the production ofgastric leptin and ghrelin.(4l)
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Conclusions
The prevalence of H. pylori infection was similar for patients with

typeidiaAetes and those with non-diabetes and improved metabolic

control .Indeed more than fifty percent of the Iraqi T2DM patients were

infected with H.pylori and had overweight ,then H. pylori infection is

one of the risk factor that must be considered in evaluation of diabetic

patients .
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ABSTRACT

Chelate complexes of Ni(II), Cu(II), Zn(II), Cd(D and Hg(II) were prepared with

new heterocyclic azoligand 2-[(2,5-Dimethyl phenyl)azo]-4,5-diphenyl imidazole

(dimpai), the mole ratio (M:L) was (l:2) for N(II) and Cu(II) metal ions, and (1:1)

for Zn(II), Cd(II) and Hg(II) metal ions. The azoligand was prepared by coupling

reaction of 2,5-dimethyl phenyl diazonim chloride with 4,S-diphenyl imidazole as

coupling component in alkaline ethanolic solution. The structures of theses

compleies were elucidated on the basis of elemental analysis, magnetic

susceptibilibr, molar conductivibr measurement, [R and electronic spectra.

INTRODUCTION
Azo Compounds, with general formula (Rr-N:N-Rz), are one of the

famous organic molecules[1]. Azo dyes do not occur in nature and are

produced only through chemical synthesis[2]. This kind of dyes are

widely used in dyestuff industry[3-5]and
analytical chemistry[6-8].Recently, they have received much attention

in the field of nonlinear optics, optical storage and other photoelectric

applications[g-ll].Biological importance of azo compounds is well

known for their use as antineoplasticll2l, antidiabetics[l3],
antiseptics[l4] and other useful chemotherapeutic agents. Imidazole

derivatives are also considered as potent biologically actives

compoundsfls,l6] and some luminescent metal complexes based on

derivatives of azoimidazole have been documented[|7,l8]. In via of this

importance we describe her in the preparation and identification of
N(II), Cu(II), Zn(I), Cd(II) and Hg(II) complexes with new arylazo-

4, 5 -diphenylimidazole.
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MATERIALS AND
Materials and Measurements

All the used reagents and solvents

except of 4,5-diphenyl imidazole

METHODS

had at least analytical grade,
wils prepared as reported

procedure[l9] and the buffer solutions were prepared as described

earlier[20]. Melting points was determined by open capillary tube
method and are uncorrected by using a Stuart melting point SMPI0.
Elemental analyses (C, H, N) were carried out using a C.H.N.O EA
3000 instrument by the Central Laboratory University of Kufa. The
metal contents of the complexes was measured using atomic absorption
technique by Shimadzu 4,4.-6300. IR spectra were recorded on a
Shimadzu 8000 FT-IR spectrophotometer in the (4000-400) cm-r range
using KBr discs. Electronic spectra were obtained on a Shimadzu 1700

UV spectrometer using ethanol as solvent in the (l100-200) nm range.
Magnetic susceptibilities were determined by faraday method at room
temperature using Balance Magnetic (MSB-MKI) apparatus, and
diamagnetic corrections for the ligand were calculated using Pascal's
constant[21]. Molar conductance of the transition metal complexes were
determined in DMF using conductivity meter. Alpha-800 at 25"C, the
concentration of the solutions was ( l0-r mol L-r).
Preparation of the ligand (dimpai)

(dimpai) ligand was prepared according to the following general
procedure[22] (Scheme 1). 2,5-dimethylaniline (1.21 g, l0 mmol) was
dissolved in 30 mL of water and 3.0 mL of concentrated hydrochloric
acid. This solution was diazotized below 5oC with 13 mL of aqueous
(1.0 mol L-r) sodium nitrite. A drop of the reaction mixture is tested
from time to time with starch-iodide paper until nitrous acid persists in
the solution during a l0 min interval. The resulting diazonium chloride
solution was mixed with 4,5-diphenyl imidazole (2.2 g, l0 mmol)
dissolved in 150 mL alkaline ethanol cooled below 5oC. After leaving
in the refrigerat or for 24 hour, the mixture was acidified with (0.1 mol
L-r) hydrochloric acid until (pH : 6). The precipitate was filtered off,
and twice recrystallized from hot ethanol, and dried over anhydrous
CaClz.

Scheme.l: Preparation of the (dimpai) ligand
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Preparation of complexes

Addition of ethanolic solution of azoligand (dimpai) to an aqueous

solution of the hydrated metal chloride Ni(ID and Cu(II) in2:l (ligand :

metal) molar ratios. After stirring for lhr, colored precipitates formed at

room temperature, the rustling solids were filtered ofl washed with 5
mL hot 50 vol. Yo ethanol to remove any traces of the unreacted starting
materials dried and recrystallized from ethanol and dried at 90"C.

Preparation of Zn(II), Cd(II) and Hg(II) complexes were prepared in a
similar procedure except the molar ratio 1:l which afforded colored

complexes.

RESULTS AND DISSCUSION
Identification of ligand and its metal complexes

The azo ligand was yellowish orange powder, but the chelates

complexes of this ligand vary in color depended of metal ions. The

experimental results of the elemental analyses of the prepared ligand

and its metal chelates are in good agreement with theoretical

expectations. The elemental analyses of the complexes indicate that the

metal-ligand ratios were l:2 in the [M(dimpai)2C12] tM : Ni(II), or

Cu(II)1, metal complexes and [M(dimpai)Clz] [M : Zn(lI), Cd(II), or

Hg(II)], chelate complexes. The ligand and its complexes were

insoluble in water but soluble in most organic solvents such as

methanol, ethanol, acetone, chloroform, and pyridine giving stable

solutions at room temperature. The synthesized ligand and its

complexes were soluble in water giving stable solutions at room

temperature. However, some physical and analytical data given in
Table.l.

Study of complexes formation in solution
The (metal : ligand) ratios of chelates complexes were determined by

molar ratio method[20] at fixed pH and concentration at wavelengths of
maximum absorption as follow: A series of solution were prepared

Table‐ : Some physical and analytical data of the and its

Compound Formula ・
ｐ

Ｃ

ｍ

。
YieldO/0 Color

Found (Caled) %)
C H N M

L: (dimpai) C24H20N4 ‐６７
．

‐６９

65 Yellowish‐

orange

78.86

(79。 12)

5.35

(5.49ヽ

15.24

(15.38)

Ni(L)2C12] C48H40N8C12Ni ２２７
．

２２９

69 ｈ

¨
ｒｅｄ
Ｂ 66.93

(67.15)

4.53

(4.66)

13.14

(13.06)

6.42

(6.84)

[Cu(L)2C12] C48H40N8C12Cu
‐９８
．

‐９９

76

呻鰤
66.57

(66.78)

4.51

(4.63)

12.77

(12.98)

４

３

０

２

[Zn(L)C12] C24H20N4C12Zn ‐８５
．

‐８７

70 Red 57.33

(57.54)

3.91

(3.99ヽ

12.04

(11.89)

12.83

(13.08)

[Cd(L)C12] C24H20N4C12Cd ２０６
¨

２０８

71 Red 52.38

(52.61)

3.52

(3.65)

10.02

(10.23)

[Hg(L)C12] C24H26N4C12Hg 181‐

184

73 ”

ｄ

Ｄｅ

ｒｅ

45.19

(45.31)

3.52

(3.14)

8.65

(8.81)
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having a constant concentration (3x l0{ mol L r ) of metal ions and

different concentration of azoligand (L). The (M : L) ratio was

determined from relationship between absorption of the absorbed light
and mole ratio of (M : L). The results are listed in Table.2, the ligand
was found to form (2 : l) chelates with Ni(II) and Cu(II) metal ions and
(1 : 1) with Zn(II), Cd(II) and Hg(II) metal ions, these results are in
agreement with the values reported for some aryl azo 4,5-diphenyl-
imidazole complexes[23 -25].
Calculation of the metal complexes stability constant

Stability constants of complexes are obtained spectrophotometrically
by measuring the absorbance of mixture solutions of both metal ions
and ligand at fixed pH values, wave length l,tnax and concentration. The
degree of formation of the complexes are calculated based on the
relationship[26] 0: (l-" ) / (4 a'c') for (l:2) metal chelates and B: (1-o

) / (a2c) for (l:1) and o: ( A.- A.) / A., where A, and A. are the
absorbance's of the partially and fully formed complex respectively at
optimum concentration. The calculated log p values for the prepared
complexes are listed in Table.2, the stability follows the sequence ;
Ni(II) < Cu(II) > Zn(lI) > Cd(II) > Hg(II), the sequence of metal ions of
the first row transition metal agree with (Irving-Williams) series of
stability constant[27].

Table-2: Complex formation (M:L) ratios, optimum pH and the calculated stability
constant values

Infrared spectra
The mode of bonding between the azo ligand and the titled metal ions

was elucidated by examining the IR spectra of the metal complexes in
comparison to those of the free azodye ligand (Table.3). The IR
spectrum of the free ligand (dimpai) showed a medium and broad band
around 3425 cm-l, which can be attributed to (N-H) stretching
vibration of the imidazole moiety[28]. The position of this band
remained at nearly the same frequency in spectra of the metal
complexes, suggesting the uncoordination of this group to the metal
ions[23,29]. The spectrum of the ligand shows absolption band at 1604
cml due to v(C:N) of the N3 imidazole nitrogen. It is observed with a

little change in shape and shifted to lower frequencies 1597 - 1590 cm-'
in the prepared complexes spectra. These differences suggest the

Ligand Metal ion pH λmax nm (M:L) Ｒ
Ｐ log β

(dimpai)

Ni(II) 85 616 1:2 4259X10° 6629
Cu(II) 60 598 1:2 7.153X10′ 7.854

Zn(II) 75 470 1:1 5.824× 104 4.765

Cd(II) 80 う
‘
‘
Ｕ
′
” 1:1 6.268X10) 5797

Hg(II) 85 484 1:1 8.336X10D 5921
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linkage of metal ion with nitrogen imidazole tingl24,30l. The v(N:N)
stretcling vibration appears at iqqZ cm-t in the free ligand spectra. This

band appearing at iy'a} - 1430 cm-r with different in shape and reduced

in intensity in ihe spectra of prepared complexes. Both band shifted and

reduced intensity due to complex formationf25,3l,32l. The far infrared

spectra of the metal complexes exhibited new bands that are not present

in ttre free ligand. These band are located at 470 - 445 cffi-I, assigned to

v(M-N)t33f. Thus the above IR spectral data lead to suggest that the

ligand behaves as a bidentate chelating agent, and the coordination sites

ur., th. nitrogen atom of azo group nearest to a phenyl ring, and N3

atom of the imidazole ring, to give five-membered chelate ring. Figs.1

and2, shows the spectra of ligand and [Cu(L)zClz] complex'

Fig.-Z:IR Spectrum of Cu(lI) complex with (dimpai) ligand

Table.-3: Characteristic IR frequencies (in cm'l) of the azo imidazole ligand

一一一一・・・一
一一
一一・・・一・一一一一一一一一一
一一一一一一・・・・一一一一一一一”

・・・・一・̈・・

一一・一一一・̈・一一
議

・一一一一一一一一一一一一一・一一一一一一
一義

一ヽ一一一一一一一一・一， 一．
競

・一一一一
　

ｍ

一．・・ぉ一・・・一・・一一．
”

“響

1 1
“
|

6 1

and its metal com
Compound v(N―H) v(C■H)Ar. v(c― H)Alph. V((卜N) VO到) v(M―N)

(dilnpai) 3425 m. 3057w 2920w 1604 in 1442 in

Ni(L)2C121 3415  m. 3055w 2920w 15901■ 1435 m 465w

「Cu(L)2C121 3410 m 3057w 2925w 1597 in 14401n 470w

rZn(L)C121 3415 m 3056w 2927w 15941n 1433m 445w

[C《L)C12] 3413 m 3055w 2924w 15901n 14301■ 450w

脚 g(L)C12] 3420 w 3058w 2925w 1590 in 1435 in 470w

w=weak,m=medium,
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Magnetic measurement and electronic spectra
The magnetic moment for the complex of Ni(II) (d8) was found to be

(3.128. M) which is with the range of octahedral Ni(If complexes[34].
The electronic spectrum of this complex show bands at 10504.20 cm-r
(e - 54 L mol-r cm'r; and - 16233.76 cm-r (e - 82 L mol-r cm-r; which
can be assigned to 3A2g1F; -, 3Tzg(F) (v1) and 3Arg(F)--- 3Trg(F) (vz)

transitions in an octahedral field[35]. The transition due to'A2g (F) ---

'Trg(p) (v:) was completely obscured by the intense intra ligand
transition band. The magnetic moment value of the Cu(II) (de) complex
( 1.71 B.M), this value indicate within the expected for one electron, and
d-d spectrum of this complex show band at -16722.4 cm'' 1e - 95 L
mol-r cm-11, which is suggesting the existence of 2E2g --- 2TzE transition
with an octahedral spatial configuration[36]. Zn(II), Cd(II) and Hg(II)
metal complexes are diamagnetic consistent with the dr0 configuration
and the electronic spectra of these complexes exhibit high intense
charge transfer transition in the visible region (21645-20661 cm-t )
which are assigned to (MLCT)[37]. The spectral data and the magnetic
moment of prepared complexes are listed in Table.4.

able.-4: Electronic spectra, conductivity and magnetic moment of complexes
Absorption bands

(cmr)
Transition Conductivity S.

cm2 .mol-l
lter(BM)

EIN(L)2CL] 1050420
1623376 験壺Rゴ招R触 |

933

lCu(L)2C12] 167224 'Ee'"trE つ
４

，
′

fZn(L)C121 212765 947 Dia

rCd(L)C121 21645 1252 Dia
「Hg(L)C121 20661 1439 Dia

Estimation of chloride
Chloride was determined gravimetrically as silver chloride[38]. The

sample was acidified with 5N HNO3 and l% silver nitrate solution was
added, till the precipitation was complete. The precipitate was filtered
through a G-4 sintered glass crucible, dried at 110"C and weighed as
silver chloride
Conductivity measurement

Molar conductance data of the complexes were measured in the
solvent DMF and the complexes were found to be non electrolytic[39]
in nature. Conductivity 

^value .of the chelate complexes are lie in the
range(8.72-14.39) S. cm2. mol'r.

CONCLUSIONS
The spectral, Spectrophotometric and magnetic studies of the

prepared metal complexes of azoligand reveals that Ni(II) and Cu(I)
metal complexes are having octahedral geometry and the (metal :
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ligand) ratio is 1:2. But Zn(Il), Cd(II) and Hg(II) metal complexes are

hiving tetrahedral geometry with 1:1 (metal : ligand) ratio'The ligand

can bI good analytical reagent for some metal ions. According to the

above data the structural foimula of metal complexes may be proposed

in Figs. 3and 4.

M= Ni or Cu

Fig. -3: The suggested geometry ofNi(If and Cu(II) Chelate complexes

9Hs cl

II__.

M:Zn, Cd or Hg

Fig. -4: The suggested geometry of Zn(II), Cd(II) and Hg(II) Chelate complexes
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ABSTRACT
This work involves the synthesis of chalcones from dehydro acetic acid.

Four main chalcones were synthesized(1‐ 4),alsO Chalcone(14)which Synthesized

from compound(6)and then the other der市at市es(5,6)were Obtained from the

reaction of9ompound(1)With hydrazine hydrate in thc prcsence offollllic acid and

acetic acid respcct市 ely.AIso,Pyrazole compounds(7-13)were Synthesizcd through

the reaction of chalconcs with hydrazine or its substituents,、 vhilC Compounds(15,

16)have been synthesized by thc rcaction ofDHA with ethyI P― amino benzoate and

diethyl oxalate,respectively,in the presence of sodium ethoxide.Compound(17)

was synthesized from the reaction of compound(15)with hydrazine,while
compound(18)was obtained from the reaction of compound(16)with OrthO
phenylene diamine in the presence of acetic acid.Thc last two compounds(19-20)

were synthesized from the cyclization of compound(1)With phenyl acetamide and

胤 蘊 t潔 軍 忠 c駐 期 よFs庸寵 鮮 鰐 :響∫:lRT∝
C

INTRODUCTION
Dehydro acetic acid,DHA,is an important compound.ILIPAC

name is 3‐ acetyl-2-hydroxy‐ 6-methyl‐ 4H―pyran-4‐one,whiCh have a

synonym:methyl acetyl pyronones,also it's der市 ed oftri acetic lactone

[1]・

Studies have showll that the compound has; antibiotic and

antifungicid effects, and in aqueous solution even at very low
concentration(0.02-0.2%), DHA shows antiseptic efFect[2].The

compound used widely in food technology,its uses enhance vitanlin C

stability and product vegetables during food processing, and as

preselvative in such product as flsh sausages13].In addition to the

above mentioned, DHA appeals to organic and inorganic chenlistry

working in fleld of coordination chemistry[4]。 ChalCOnes which
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prepared from DHA attracted much interest, both for synthetic and
biological point of view. Thus, they can be used as subshates in the
preparation of a large number of industrial and biologically active
compounds, especially pyrazole ring. Chalcones are aromatic ketones
and enones that forms the central core of variety important biological
compounds, which are known collectively as chalcones or chalconoids

[5]. Chalcones are synthesized by claisen-schmidt condensation of
aldehyde and ketone by base catalyzed or acid catalyzed, followed by
dehydration to yield chalcones [6].

Chalcones are two aromatic rings linked by three carbons o,B-
unsaturated carbonyl. Pyrazole and their derivatives are considered to
be important for drugs and agriculture chemicals, some substituted
pyrazole and their derivatives have been reported to possess several
interesting biological activities, many of them are used to treat thyroid
and leukemia, and have incidental antiviral activities against herpes
infections [7, 8].

MATERIALS AI\D METHODS
General:
Melting points were determined on Gallen-Kamp(MFB-600) melting
point apparatus and are uncorrected. The IR spectra of the compounds
were recorded on Shimadzu FT-IR-3800 spectrometer as KBr disk. The
UV spectra were performed on Cintra-5-Gbes scientific equipment. The

'H-NMR spectra(solvent DMSO) were recorded on Bruker 400 MIIZ
spechophotometer using TMS as intemal standard in Chemistry
department / Al-Byat University/ Jorden.

Synthesis of Compounds (f-a) [9]:
(0.01 mol, 1.689) or (0.02 mol, 2.369) of DHA was dissolved in (25 ml)
of CHCI:, l0 or 20 drops of piperidine were added with stining until
dissolved and (0.01 mol) of an appropriate aldehyde was added. The
mixture was refluxed for 8 hrs. the excess of solvent was evaporated
and the solid product formed was recrystallized from an appropriate
solvent. Some ofphysical properties are listed in table(l).
Synthesis of Compound(5,6) [10]:

(0.01mo1e,3.359) of compound (1) dissolved in formic acid (30 ml)
to synthesis compound (5) or acetic acid (30m1) to synthesis compounds
(6) respectively, and then (0.01 mol,0.329) ofhydrazine was added and
the mixture refluxed for 6 hrs., cooled and poured to ice water drop-
wise, an orange precipitate formed, filtered and washed with D.W and
recrystallized from chloroform, physical properties of the compounds
are listed in table(l).

78



Al- Mustansiriyah J. Sci. Vol. 24, No 2, 2013

Synthesis ofCompounds (7-10),(12, 13) [10] :

To solution of chalcones (1 or 3) (0.01mole) dissolved in glacial

acetic acid (30m1), phenyl hydrazine (O.0lmole, 1.089 or 0.02mole,

2.169) or other derivatives of hydrazine (0.01mole)were added and the

mixture was refluxed for 4 hrs. Then cooled and neutralized with

NH4OH to produce the solid product. Some of physical properties of the

above mentioned compounds are listed in table(l).
Synthesis of Compound (11) :

To solution of compound (2) (0.005mo1,2.17g) dissolved in 30 ml of
absolute ethanol and hydrazine hydrate (0.01mo1, 0. 32g) was added and

then refluxed for 6 hrs. The mixture cooled a precipitate formed,
recrystallized from suitable solvent. Physical properties of the

compound are listed in table(1).
Synthesis ofCompound (15) [11]:

A mixture of DHA (O.0lmol, 1.689) and ethyl P-amino benzoate

was added in a portion to solution of (0.03 mole, 0.699) of dry sodium
in 100m1 of absolute ethanol. The dark precipitate, which formed after

reflux for about 0.75 hr. was collected, washed and suspended in 200m1

of water with stirring in 15 ml of acetic acid, was added. The product

was extracted with diethyl ether(2x50ml). After washing with
(2x15ml)D.W, saturated NaCl and drying by filtration over anhydrous

sodium sulfate, white crystals formed and recrystallized from suitable

solvent. Some ofthe physical properties are listed in table (1).

Synthesis of Compound (16) [12]:
To mixture of Sodium ethoxide [(0.02mo1e, 0.469) of sodium in

absolute ethanol (20m1)l and diethyl oxalate (0.04mo1e, 5.849), were

stirred at OoC for 4 hrs. and left at room temperature ovemight' The

solution was neutralized with ice-cold diluted with 10% HCl. Then the

mixture was extracted with diethyl ether,, {2x200m1) organic layer was

collected, washed with D.W, saturated NaCl, dried over anhydrous

sodium sulfate and crystallized from suitable solvent. Some of the

physical properties are listed in table (l).

Synthesis of Compound (17) :

A mixture of compound (15) (0.015mo1e, 2.879) and hydrazine

hydrate (0.02mo1e, 0.649) was refluxed for 4 hrs. in absolute ethanol

(30m1), the solution cooled and the excess solvent was evaporated. The

precipitate will be formed and recrystallized from suitable solvent.

Some ofphysical properties are listed in table (l).

Synthesis ofcompound (18) [13]:
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A solution of phenylene diamine (0.0lmole, 1.08g) and acetic acid
(50m1) was added to solution of compound (16) in minimum amount of
ethanol. The reaction mixture was stirred at room temperature for 2 hrs.,
and solid product was filtered and recrystallized from suitable solvent to
give compound (18). Physical properties are listed in table (l).

Synthesis of Compound (19) [lal :

A mixture of phenyl acetamide (0.0lmole, 1.359) and sodium
(0.0lmole, 0.239) in dry benzene (30m1) was refluxed for 22 hrs., then
chalcone(l) (0.01mo1e, 3.169) was added and refluxed for 3 hrs. The
benzene layer extracted with (2x100m1) water containing l0% H2SO4,
while the aqueous layer extracted with (2xl00ml) diethyl ether. The
organic layer added to l0o/o sodium bicarbonate (50m1), then separate

and add it to benzene layer. Dry the combined organic layer (benzene +
ether) by filtration using anhydrous magnesium sulfate, evaporated to
fumish the desired compound (19). Physical properties are listed in
table ( 1).

Synthesis ofcompound (20) [15] :

A mixture of chalcone (1) (0.003mo1e, 0.9489) and ethyl
acetoacetate (0.003mo1e , 0.399) were refluxed for 2 hrs. in absolute
ethanol (15 ml) in the presence of 0.5m1 (10%) NaOH. The reaction
mixture was poured with vigorous stirring in to ice cold water (200m1)

and kept at room temperature until the separation of solid, which was
filtered off and recrystallized from hexan. Some of the physical
properties are listed in table (l).

RESULTS AND DISCUTION
The chalones (l-4) were synthesized from DHA and different

aldehydes in the presence of piperdine using chloroform as solvent.
(Shemel).

Likewise, chalcone ( I 4)was synthesized from compound(6)when
reacted with ortho bromobenzaldehyde.

The structures ofthe synthesized compounds have been identified
using UV, FT-IR, and 'H-N IR spectra.

The FT-IR spectrum of compounds (l-4) proved absorption
bands at (1716-l722cm-r) due to stretching vibration of(C:O) lactone
ring and absorption bands at (1640-l697crnr) owing to stretching
vibration of (C:O) of o,B-unsaturated carbonyl group ofchalcones.

The IH-NMR spectrum of compound (4)displayed the following
data in (ppm), using DMSO as solvent:15.9 (s, H, OID (7.5-8)aromatic
proton 7.4 (d, l1{, CH ofo, p-unsaturated carbonyl ofchalcone), 6.3 (s,

IA,O:C-H), 6.2 (s,lH,CH of lactone ring)2.54 (s,3H,CH:).
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Chalcone (1) was treated with hydrazine hydrate in the presence

of formic acid, acetic acid to produce compounds (5, 6) respectively.

Pyrazoles (7-13) were synthesized by reaction of hydrazine

hydrate or substituted hydrazine with chalcones.

The FT-IR spectra of compounds (7-13), table (3), showed new

absorption bands ut ltSet-1610cm-r) indicate the presence of (C:N)
g.oup. The IHNI{R spectrum of pyrazole (10) revealed the following

data: 15.2 (s, lH, oH of lactone), (6.5-7.5) fo. aromatic proton, 6.1

(s,111, CH of lactone ring), 2.1 (d,2H, CHz of pytazole ring),1.9 (s,3H,

CHr of lactone ring).
whereas, the compounds (15,16) were synthesized from DHA by

their reactions with P-amino ethyl benzoate, diethyl oxalate in the

presence of sodium ethoxide respectively.

The FT-IR spectrum of compound (15) demonstrated a new band

at (1647 cm-r) indiiating the presence of ketonic C:O and two bands at

g)25,3345cm-r) representing the stretching vibration of (NHz) group.

An important band illustrated at (l740cm-') signify the presence

of (c:o) sroup of an ester moiety of the compound (16), see table (4).
' ttie"'u-wun of compound (15) displayed the following values

(pp-) using DMSO as a solvent: 15.5 (s,lIl, OH), 6'3 (s,lH, CH of
DHAi, 5 .9 (,2H,NH2),4. | (q,2H9H" cH:), I .92(s,3 H,cHr).

'Interestingly, 
the compounds (17, 18) were synthesized from

reaction of dicarlonyl compounds (15, 16) with hydrazine hydrate,

ortho phenylene diamine, respectively. T4. FT-IR . spectrum of

compound 1iZ; strowed two bands at (1650cm-', 16.l0cm-r), indicate the

p..r.n., of C:N of pyrazole rings, besides that, disappearance of the

bands at (1683, tOZlim4) for two carbonyl groups confirm cyclization

and formation of comPound (17).
exhibited absorbing bands lnwhereas, compound(l8) exhibited many absorbtng Danos m

FT.IR spectrum, ,o*. of them-displayed at (1660cm-'1 dre to (c:o) of

the amide and other band at (1633cm r) reveals the presence of (C:N)'

In addition, the disappearance of C:O group of ester at(l740cm-
r) and the appeaiance of u n.* band of stretching vibration for NH of

amide at(3i23cmr1 , indicate the formation of compound (18).

Th; IH-NI{R spectrum using DMSO as a solvent support lhe
structural formation of rornpound (18), and showed the following

values in ppm: 15.2 (s,1I1,OH),(7-8) for - aromatic protons'

8. I (s, I 1/,N H)^, 3 (s,ZH, CH2-C:O), 1 . 9 5 (s,3 H,CH3 for lactone ring)'

It is worth to mention that the last two compounds (19,20) were

produced by cyclization of chalcone(l) by its reaction with phenyl

acetamide, ethyl aceto acetate, respectively'

The FT.IR spectrum of compound (19) proved the appearance of

(C:N) by a band showed at (l622cm't),
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Other important bands at (1738cm-'; represent the (C:O) of the
ester group , at (1220c--'1 irdicate the stretching vibration of (C-O), and
one at (l656cm-l) which refer to (C:O) of cyclo hexenone, and the OH
group of lactone ring illustrated obviously at (344lcm-';, tabl.r 5 and 6.

The hypothetical chemical structure of compound (19) is
confirmed by tH-I.U1ffi, DMSO as a solvent, displayed the following
data, ppm: 15.7(s, lH, OH of lactone ring), 6.3(s, IH,CH of DHA),
3.8(s,6//,OCH) 2.3 (d,ZH,CH2 in cyclo hexenone ring), 7.5(dd,2H,
aromatic protons), 7.8(s,lH, aromatic proton).
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Table-2: Spectral data of compounds( I -4. I 4

Tabl e‐ 1:Ph l rties of the thesized comDounds( I -20'

lco■p.N● | m.p.C Yield O/● Recryst. Solvent

1 138-140 ハ
ン Ethanol

2 149-151 80 EtOH 50%
11-H3 60 EtOH 50%

4 85‐ 187 Ethanol
78-180 50 CHC13

6 40‐ 142 30 CHC13

7 18‐ 120 50 EtOH 50%
58‐ 160 40 EtOH 50%

9 64‐ 66 60 EtOH 50%
0 57‐ 59 EtOH 50%
1 19- 21 67 EtOH 50%
2 59‐ 61 70 MeOH

78‐ 80 McOH
4 82- 84 EtOH 50%

17 CH2C12

6 23‐ 65 CH2C12
7 87- 89 30 EtOH 50%
8 60 Benzene
9 97-99 72 Benzene
20 122‐ 124 Hexane

: Spectral data ofcom n

Ｎ̈ｏ．
UV Ethanol
Imax nm

Characteristic bands of FT-IR 1cm-l , KBrl
υ c_H
aliph.

つ 0覆
arom. 』ヽ
α̈３

υ cく others

1

４

４

０

７

２

３

2949
2837

3091 1640 1532 u6=s oflactone 1720

2
２

２

０

１

２

３

０

１

９

８

２

２
3101 1697 1629

υc o oflactone1719
υcで aromatic 1529

４

５

３

６

２

３

2933
2860

3088 1643 1614 us=o oflactone l716

4
４

９

２

０

２

３

2426
2881

3101 1651 1627 υcЮ oflactone 1722,34270H

14
４

２

０

５

２

３

2931 ８

０

２

３ 1672 1620
17 12 for u6a of lactone

1570 uc+ aromatic

hble-3: tral data of compounds(5-13

Comp. No.
UV
Ethanol
λma=nm

Characteristic bands of FT-IR (cm-r , KBr;

υ'cЮ o'cくarom。
υ'c_H

aliph.
υ
iC=N others

214,367 1710 1503 2971,2855 0=C‐H1690
6 204,347 1705 1498 2995,2868 1583 C=0‐cyl,1670
7 208,374 1715 1510 2955,2893 1601 1250C‐N

215,331 1695
1539

2947,2835 ｎ
フ 1257C‐ N,34340H

9 203,354 1687 1529 2968,2843 1591 1240C― N
10 204,325 1716 1521 29`0,2840 1595 1249C‐N

221,325 1710 1540 2940,2898 1610 1257C―N
つ
４ 225,323 1710 2952,2831 1601 1228C‐N,34300H

231,382 1716 1597 2963,2841 1610 1230C‐N

84



Al- Mustansiriyah J. Sci. Vol.24,No2,2013

REFERENCES
Chohan ZH。,Muna、var A.and Supuran CT。 ,``Anticancer and
Potential Ant市 iral Act市ity Complex lnorganic Compound''

JoMedochem。 ,Vol.9,P:369-372(1966)。

Willans I)。 and Rose]B。
｀`
Synthesis oftri acetic acid lactone by the

pigeon l市 er fat acid Synthetase complex｀
｀
 J.Blochem,

Vol.5,P:261‐276(2001)。

Mondan Wo abd Sistrunk A.ダ
｀
New inhibitors of the nlitochondrial

electron  transport  chain｀
｀
  J.Food  Technol.  Vol。 1lP:3369…

3376(2000).

Pundeer R。 ,Chaudhr V。 ,Kinger M.and Prakash O.｀
｀
Regeneration

of carbonyl group in the hypervalant iodine o対 dation of carbonyl

derivatives of dehydroacetic acid and its｀ analogues｀
｀
Jo Chem.Ind.

Vol.46B,PP:834-837(2007)。

Comisar Co and Savage M.,｀
・Synthesis and antimicrobial act市 ity

of some new chalcones of 2‐ acetyl pyridineい Green Chemo J。 ,

Vol.5,No。 (1),P:144‐ 148(2008)。

2.

3.

4.

5.

Table-4: data of compounds(15-

Comp.
No.

UV Ethanol
λmax nm

Characteristic bands of「 r‐IR(cm‐
1,KBり

υ
!c_H

aliph.

υ'c_H

arom。

o'6=6 0f
lactone

others

‐４

４２

２

３

０

０

８

７

９

８

２

２
3086 1714

3346,3225 NH2
1683-CoCH2,1637-CO― ph

16
９

７

０

３

２

３

７

７

８

６

９

８

２

２
3010 1725

1740-CO‐ ester

1651{OCH2

17
０

５

１

７

２

２

２

２

８

７

９

８

う
ろ

う
Ｚ

＾
Ｖ 1705

2325,3344 NH2
34250H

1597C=C aromatic

７

０

０

１

２

３

２

１

２

８

９

８

２

２
3010 1701

1660C=O ofamide
3223 NH,1633C=N
34640H

Table-5: data of

Comp.
No.

UV
Ethanol

鳩 ax nm

Characteristic bands of FT‐ IR(cm‐
1,KBr)

0'c_H

alinh.

υ'c_

..arom。 』‐ａｃｔｏｎ
υ
!C‐
N others

19
７

８

１

６

２

３

５

７

４

３

９

８

２

２

０
フ
ハ
υ 1724 1622

1643C=O ofamide
1521C=C
1251C‐0

Characteristic bands of FT-IR 1cm-r , KBr;

1656 C=O of cyclohexanone
1220 ofC‐0

1572 ofC=C aromatic

85



synthesis ofNew chalcones and Pyrazoles Derived fiom Dehydroacetic Acid 
Redha ancl Sajida

6. Sheng M., Shi R. and George K."A solid phase synthesis of
chalcones by Claisen-Shmidt condensation" J.Chin. Chem.
letters,Vol. 1 l,No.(l 0),PP:85 I -854(2000)

7. Kaifer A., Echegoyen A., Gatto V., Cleary T., Morgan C., Goli D.,
Rios M. and Gokel G..'Synthesis and Pharmacological evaluation
of some new Pyrazole derivatives" J.Am. Chem. Soc.,
Vol.58,No.(2),PP :l 17 -121 (2008).

8. Ramia S., Lekchiri A., Morcellet M., Crini G., Jahus L. and
Bacquet M. .," Synthesis, analgesic, anti inflammatory and
antimicrobial activities of some novel pyrazole
derivatives" J.Chem.,Vol.7,No(2),PP:96 I -968(2008).

9. Pavan C.,Mohan V.,Sreenivasulu N.and Prasad R.' ' Design,
synthesis and chemical characterization of some novel coumarin
compounds and evaluation of their biological
activity" UPWR.Vol. 1 No.(2),(20 I 0).

10. Prasanna P., Riyazulah M. and Siva V. "Synthesis and biological
evaluation of some chalcone derivatives "J.Het.Chem.,Vol.

2,No.(4), PP: 1998-2004( 2010).
1 I. Markees G.,"The reaction of ethyl Chromone -2-Carboxylates

with 1,2-di amino benzene" J. Hetrocyclic Chem.,
Vol.26No.(29)(1989).

12. Yassin F.," Novel pyrazolyl pyridazine derivatives likely to
possess anti-inflammatory activity"J. Microbial Antimicro.Egypt,
Y ol. 2,P :93 -99, (20 I 0).

13. Ali M., Ismail F.,ElGaby M.,Zahran A. and Ammar S.,"Synthesis
and antimicrobial activity of some novel Quinoxalinone derivatives
"J.Mol., P:864-873 (2000).

14. M.NaiEl,MSC Thesis "Reactions studies of some tetronic acid
derivatives" University of Mousul.( 1 989).

15. Roman G.,"Cyclohexenones tkough addition of ethyl acetoacetate
to chalcones derived from 2-acetyl thiophene "J. Acta. Chem.
Vol.5 l, P : 537 -544(2004).

86



Al- Mustansiriyah J. Sci. Vol.24,No2,2013

A Comparative Study ofThird‐ Order Electronic and

Thermally Induced Optical Nonlinearity in Rodamin 610

Doped PMMA Thin Film
Amal F.Jaffar

Ministry ofHigher Education,Foundation ofTcchnical Education lnstitute ofMedical Technology

Received 8/10/2012-Acccpted 26/2/2013

`4L」
、̀
“
ョ:)'t=:、 .11

●中こ」り亀
己

…
R610甲 1^・ L^‖

メ リ 1孔Ⅲ

"た
飢」|ヽり』 ひ も コ |も|二ご魁1出1よ ^‖

Jメ |リム♂ 學 1典 ¨F夕」 1勇Jド ミ`・ ■ い も 。‐
lJlミ ^が ぃ ブル J舜L(19H71)

‐ Nl口 :^‖.650 nmご記メl JJLllジЬ6ン出」|●Lメ lりЬ。夕|」 |リタも 532 nm、→メ |

事 が
t`t“
いい
LⅢ
ギ ← L斑 13趨IⅢLり`督■ 劇 |“し

1^ン ルし
`轡■
訓 |」 …くり ひし )

‐ 刈 ■口 IJ→ .」 |●」ゃ J出 幽 ル 1福 ´ メ

“

共 醐 |メ 1許 ♂ |

cJこ ^cJЬ  l、 1らぃ り
‐ヽ 口 る・̂‖ 。JSり `(fυタリ 錮

」苺LV画 :^凸も
`ヽ

1こ‖´
ミヽ1・L亀ン コ |

ご
』lJ■お

'|`J^¨

.6、J`ヽ 111』ムJ二 、tと

'1」

がメ 6、夕 Jゼ島 (いメリ し口
」 ^り た、
":リ
ムY

袖 口 |ザL】 |ルくり 出し 戸 」 Jご 国 |メ .こふ園 び み 】しメ lなり ご 6ヽj…
』― r"」 |ジメ ド」 曝 亀 口 1出 い メ 1ひ 6メ遍 |`ヒメ IJ`主が lυり が t`t■

ど ■
二

"l口
・
JI J`凄

メ ル |ひ ひ び却 |リメ |♂ 8メШ l■二斑 1口 &^‖ 亀■ .げ却 |

`縄
‖L‖
」 R610年 Llが tヽt‖ 亀臨 I JIご回 lげメ・fり|♪ d“に ｀6脚 1出ヒ メ lυメ

.もナコ16J」 1凸lo、 よ出メ|」ムJlミ ^‖ 、ぃ |■し脚|

ABSTRACT
Third―order optical nonlinearities of Rodamin610(R610)doped pOlymer thin

ilms with thicknesses in the range of(171_191)μ m,with different concentrations

were investigated using Nd:YAG pulsed laser with nanosecond pulses at 532 nm

and continuous― wave(CW)Of diOde laser at 650 nmo The optical nonlinearity

(nOnlinear reiaction index, nonlinear absorption coefflcient and third order
nonlincar susceptibilitD meaSured by using z― scan techniquc: closed and open

aperture methods. It was found that the optical nonlinear properties with closed

aperture has negativc nonHnearity(defoCusing),with Open aperture has positive

nonlinearity(twO photon absorption)and it iS increased with thc incrcasing offlims

concentration duc to the increasing of the fllin thickness which causcd increasing

the nonHnear phase shill in thc samples.The results indicatc that the values of the

nonlincar rcfractive index mcasurcd with CW diode laser are larger that measured

with ND:YAG pulsed laser.The nonlinearity with thc pulsed laser input was

mainly electronic in origin,and with a CW diode laser was thcllllal in Origin.Local

hetthg h the polymer ilm by light absorption k thought to bc a cause ofthe large

nonlinearity by using CW laser.

■ c rcsults imply that R610 flims can be uscd as a potential mcdium for various

optoelectronic applications including that in optical power limiting.

INTRODUCTION
Rapid technological advancements in optics have placed great

demand on the development of nonlinear optical oLO)materials with

pronlinent applications in optical linliting and an optiCal switching.

Extremely large number of organic compounds with delocalized
electron and cottugated double bond systems and a large dipole
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moment have been synthesized to realize the susceptibilities far larger
than the inorganic optical materials [].

Dye chromophores are a class of organic molecules with multiple n-
conjugated bonds, which can exhibit large optical nonlinearities and fast
response time, as a result of the ease of polarization of their extended
mobile n -electron clouds over large molecular distances. Strong
absorption of dyes in the visible region makes them particularly suited
for nonlinear optical investigations .It has also been shown that
embedding dye chromophores in suitable host matrices enhances the
lifetime and stability of the dyes entrapped within it [2,3].

Z-scan technique based on the spatial distortion of a laser beam
passed through a NLO material is widely used in material
characterization because of its simplicity, high sensitivity and well-
elaborated theory. The opportunity to conduct simultaneous
measurements of various NLO parameters in one set of experiments
also makes this technique attractive and applicable for different
materials.This method yields both the sign and the magnitude of the
nonlinearity with a minimum of analysis [4, 5].
There are two parts of the Z-scan: Closed aperture Z-scan; helps to
measure the sign and magnitude of both real & imaginary part of third
order (NLO) and nonlinear refractive index (n2) .Open aperture Z-scan
either two types: saturable absorption (SA) and reverse saturable
absorption (RSA). Depending on the pump intensity and on the
absorption cross section at the excitation wavelength. Open aperture Z-
scan helps to measure the nonlinear absorption coeffrcient 82 [6].The
sign of the nonlinearity is an important parameter for practical
realization of optical signal processing devices [7]. In general, the
manifestation of strong nonlinear absolption enhances the optical
limiting properties, whereas that of strong nonlinear refraction
facilitates the switching properties of organic molecules [8].

The big difference between the CW and the pulsed-laser experimental
results indicates that the third order nonlinearities in the two cases have
different origins. The third order nonlinearity value obtained with the
nanosecond laser agreed with that reported by others and was mainly
electronic in origin. On the other hand, the exceptionally large nonlinear
susceptibility obtained by CW laser excitation was caused by the
temperafure increase due to light absorption and the subsequent change
in the structure of the polymer film [9].

In this paper, the optical nonlinearity properties of Rhodamin6l0 dye
thin of thickness in the range of (171_191)pm films doped with PMMA
have been compared with two types of lasers; CW diode laser at 650 nm
and nanosecond pulsed Nd: YAG laser at 532 nm by using z-scan
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technique. The experiment was repeated for different dye

concentrations.
MATERIALS AND METHODS

R 610 is from Xanthene family with fluorescence emission in the

yellow -red region of the electromagnetic spectrum are well known for
their excellent laser performance in liquid solutions as well as in solid
matrices [9]. Fig. (1) Shows its molecular structure of R610. R610 was

used without further cation.

Figure -l:The molecular structure ofR 610, [9].

Polymethylmethacrylate (PMMA) is from ICI Company. The
spectroscopic grade solvent Chloroform is from Lab-Scan LTd.,
Analytical Science HPLC Ireland-Dublin.

Sojution of concentrations (10-6, 10-5and 10-4) M in Chloroform
where prepared by weighting amount of the material by using a matter
balance having a sensitivity of 10-'gm. To enhance the solubility of the
dye in the solvent, the dye firstly dissolved in Methanol with ratio
(20o/o).

Dye doped polymer films were fabricated by the free casting

techniquejFC). Polymer solution was prepared by dissolving the

required amount of polymer (7 gm. in 100 ml of the used solvent).
The free casting (FC), involves casting a polymer solution in a flat

bottomed glass cup (Petri dish) without imposing hydrodynamic stress

on the liquid .The dishes were arranged on a glass plate in order the

dishes have a plan situation , then the dishes were covered with a heavy
paper box to be protect from light and dust. Solvent is allowed to
evaporate under ambient conditions (30 c") until the films hardens. The

hardened films were then removed from the Petri dish by washing it off
with distilled water and placed in the oven (50 c") for 10 minutes to dry
.The thickness of the films produced by this method is dependent in
straight forward way on concentration and the volume of the liquid in
the dish. In this study the liquid volume was (10) ml, yielding film
thicknesses in the range (l7l_l9l)pm for different cocentrations.The
thicknesses of the films were measured with an electrical device( Mini-
test 3000 microprocessor coating thickness) from electro, phyisk,
Germany (ERICHSEN), Fig. (2).

89



A Comparative Study of Third-Order Elechonic and Thermally Induced Optical Nonlinearity in
Rodamin 610 Doped PMMA Thin Film

Amal

Figure -2: Thickness measurement device

UV-Visible absorption spectra of the lasing dye were carried out by

using UV-Visible Shimadzu spectrophotometer (UV 160), which
operates in wavelength range of (200-1100) nm and with scanning

speed of 1500(nm/min), carried out UV-Visible spectroscopy

measurements.
For the z-scanmeasurement CW diode laser (650 nm) with

mtx.power of 50 ffiW, beam diameter: 1.5 mm, beam divergentl.5
mrad, which was focused by 10 cm focal length lens, laser beam waist

oo at the focus is measured to be 0.015 cm , the Rayleigh length to be

f .bSZ cm ,laser intensity at the focus is 127 .389 watt/ cmz.

532 nm ND: YAG laser, with energy of 52.2 mJ, puls duration is 30

nsec, beam diameter coo is 0.0125 cm, which was focused by 20 cm

focal length lens, the Rayleigh length to be 9.2 cm,laser intensity at the

focus is7 G walt/cmz.
The nonlinear optical properties were investigated employing the

standard Z-scantechnique schematically shown in fig.3.

(a) (b)

Figure-3: (a) Open Aperture Z-Scan, (b) Closed Aperture Z-scan. [0]

The transmittance through the sample is monitored as a function of the

incident laser light intensity, with and without an aperture in the far
field, while the sample is gradually translated along the optical a>ds of a
convex lens. The intensity dependent transmission through the sample
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measured as a function of sample position with respect to the focal
plane. Z-scan method provides a direct measurement of the real and

imaginary parts of the third-order nonlinear optical susceptibility , ol'

[11].
A qualitative physical argument of closed aperture Z-scan that

explains the transmittance variations can be given as follows: Starting
the scan from a distance far away from the focus (negative z), the beam
inadiance is low and negligible nonlinear refraction occurs leading to
linear transmittance. As the sample is brought closer to the focus, the
beam irradiance increases leading to self-lensing in the sample. A
negative self-lensing (self-defocusing) prior to focus tends to collimate
the beam and reduce the diffraction leading to a smaller beam at the
aperture and an increased transmittance. As the scan continues and the
sample crosses the focal plane to the right (positive z), the same self-
defocusing effect will tend to augment diffraction and reduce the
aperture transmittance .A prefocal transmittance maximum (peak) and a
post focal transmittance minimum (valley) will be, the z-scan signature
of a negative nonlinearity as shown by the dote line figure. (5), while a
positive one, following the same analogy, will give rise to an opposite
valley-peak configuration, as shown by Solid line fig. (4). t111.
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Figure -4: Calculated Z-scan transmittance curves for a third order nonlinearity ll2).

RESI]LTS AND DISCUSSION
The absorption spectra of R6l0 dye doped polymer films for various

dye concentrations (10-u, 10-5, and 104) M are illustrated in figure 5.
The spectra of the dye molecule exhibit a wide absorption band with
distinct peaks, which are located at 560 nm.
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Figure-5: Linear absorption sp€ctra ofR6l0 Doped films

The results of the open-aperture and the closed-aperture z-scans using
CW diode laser at 650 nm are shown in Figs.6 (a) and (b).

(b)
_10A_6
_10A_5
_10A`

z(lm)

Fig.-6: z-scan using CW diode laser at 650 nm (a) ppen-aperture z-scan ofR610
doled film with PMMA at concentration (106, l0r, l0{ ) M indicates to two
photon absorption.(b) closed-aperture z-scan data of R6l0 doped films with PMMA
at same concentrations indicates to negative refractive index .

Fig.6 :( a) shows open aperture Z-scan profiles of the solid films for
the three different concentrations. When the sample is away from the
focus Z:0, the incident laser intensity is low and the normalized
transmission is close to l;when it moves close to the focus, the open

aperture Z-scans exhibits a reduction in the transmission. This is typical
of an intensity dependent enhanced absorption termed reverse saturable

absorption (RSA) or positive nonlinear absorption exhibited by a

（Ｓ一●）　　　　　　　ｒ　〔製

０
●
Ｃ
●
“
〓
Ｃ
一
Ｏ
Ｃ
Ｃ
』
卜
　
　
　
　
．

08

4編)10`0     
‐30     ‐20     ‐10

92

30     40

10      20      30      40



nonlinear material [13], and can be exploited for protection of eyes and

sensors against radiation induced damage. When the absorption cross

section(sfof the excited state(s) exceeds that of the ground state, gives

rise to reverse saturable absoqption (RSA), where the absorption

increases with input fluency. This enhancement of absorption reflects

the increase in the population of the (more strongly absorbing) excited

state(s) relative to thaf of the (less strongly absorbing) ground state [14].

Fig.6 (U;: strows closed aperture z'scan.A signature of peak-valley

inJicating a negative type of nonlinearity (defocusing), is affributed to a

thermal nonlinearity resulting from the absorption of radiation at 650

nm. Analogy to the theoretical behavior of the dotted line in frg.4.

The experimentally determined values oq B are performed using the

following equation
The total transmittance is given by: [9]:

7(Z)=】E[「:i:`,「
]“

″=0 0%+1)3ノ
2
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Where,
Z: - isthe sample position at the minimum transmittalrce, m: - integer.

T (z):- the minimum transmittance. The two terms in the summation are

generally sufficient to determine P.
i"ir. : - the effective length of the sample, can be determined from the

foltowing formula: [ 1 5]
Lrff:[l-exP(! &)lla3 .... .. (2)

Where, L is the sample length, oo is the linear absorption coefficient,
Io"=;i) (3)

'T'
Where T: linear transmittance

I。=2Ppeak/πω。 (4)

where,ω。:‐ the beam radius atthe fbcal point,Ppeaに _the peak power,

zO=kω02/2.……………………………。(5)

ZO is the diffraction length of the beam,k=2″ λ,the wave number,and

λ,the wavelength ofthe laser light[16].
For closed aperture z¨  scan we deflne the change in transrrlittance

between the peak and vaney in a Z‐ scan as:
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AT*:To-Tu ............(6)
Where T, and T, are the normalized peak and valley transmittances. The
empirically determined relation between the induced on axis phase shift,
A@r, and ATr" for a third-order nonlinear refractive process in the
absence of nonlinear absorption (NLA) is, [2]

^T p"_=0.406(I-t)""loi) ... (7)

S: the size ofthe aperture.
The size of the aperture is signified by its transmittance. In most
reported experiments, 0. 1<S<0.5 has been used for determining
nonlinear refraction. S the aperture linear hansmittance is given by [15]:

S : 1 - exp (--2 f J(D\ ... (8)

with ru denoting the aperture radius( it is 0.5 mm),and, olu denoting the
radius of the laser spot before the aperture (it is 0.01 5 mm). In our
experiment S: 1.12E-4 then (1-1.12E{10'21:0.999999999= 1) so:

^T p"=0.404^oJ (e)

and this analogy with Mansoor Sheik-Bahae,2007\2l.
The nonlinear refractive index is calculated from the peak to valley
difference of the normalized transmittance by the following formula: -
16,9 and 12)

nr: 
^d. 

/IoL"6 k .... (10)

n2, L$o, R13, Im fandy3 of R610 doped films exited with CW diode
laser are given in Table I, where A(po, n2 , are measured from the
following equations (9 andl 0)respectively.

Table-l: Measured values of nonlinear refractive index, nonlinear phase shift,
absorption coeflicient, real and imaginary Parts of third order nonlinear
susceptibility 1€)and total value offr) oiROtb doped films exited by diode laser at
650 nm.
C(M)

△●o ｍ

ｎ２

磁Ｗ R lt)c...,
β
watt/cm

Im xlJl

ets.u

ρ

」
10°

0844 3 614EЮ 6 223E‐02 2383 15``

6 114EЮ 6 375E● 2 2849
10“ 9 226EЮ 6 881E-02 33078 16350 4045

Experimentally determined nonlinear refractive index n2 and nonlinear
absorption coefficient p can be used in finding the real and imaginary
parts of the third-order nonlinear optical susceptibility [1 

3] according to
the following: [ 2]
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R. X 
6/ (esu) : 104 e92n02 n2ln (cm2lW) (11)

Im1(r) (esu) : lO-2 esczn,'LB l4n' (cm/W)

Where ep is the vacuum permittivity, and c is the light velocity in

vacuum. [17]

The absolute value of the third-order nonlinear optical susceptibility is

given by the relation:

li ll= ftR"12'))'z + (Im( x'))'l'' " "' (13)

Fig. Tshowes there is an increasing trend for the value 1 3as the

concentration increases. This may be attributed to the fact that the

number of dye molecules increases as the concentration increases, more

particles are thermally agitated resulting in an enhanced effect.
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Fig.-7:shows the nonlinear relation between third order susceptibility with film's

concentration using cw laser.

With CW pumping we expect major contribution to the observed third-

order noniirr.utities to be thermal in nature. The energy from the

focused laser beam is transferred to sample through linear absorption

and is manifested in terms of heating the medium leading to a

temperature gradient and there by the refractive index change across the

ru-pl. which then acts as a lens [18]. The phase of the propagating

beam will be distorted due to the presence of this thermal lens. The

peak-valley separation of more than 1.7 times the Rayleigh range of -
1.09 mm also suggests the presence of thermal component in our case.

It is well established that a separation of - l.7zs indicates Kerr-type of
nonlinearity [1 , 16].

It is worth notingthat the value of13 for the dye studied is larger than

those of some representative third-order nonlinear optical materials such
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aS(Safranin O dyc)[1]andお deriv江市cs and organt dyes like
MercurochЮme[2].

Thc results ofthe open‐aperturc and the c10scd‐ aperture z‐ scans using

ND:YAG pulsed laser at 532nm arc shown in Figs.8(→ and(b).
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Figure-8: z-scan using Nd: YAG pulsed laser at 532- nm (a) Open-aperture z-scan of
R610 doped PMMA film at concentration (10{, l0'', 10" ) M .(b) closed-aperture z-
scan data of R6l0 doped PMMA films at same concentrations indicates to negative
refractive index (defocusing).

Fig. 8(a) shows open apeffure Z-scan profiles of the solid films for the
three different concentrations. Film of dye concentration (t0'6) 14
exhibited saturation absorption where the absorption coefficient
decreases resulting in the transmittance increase with increase in the
input laser intensity owing to their long lifetimes. As the film's
concentration is increased the behavior was overlapped , so films of
concentration (10-5 and 104) M) M exhibited significant transmittance
drop (reversed saturable absorption,) when they moved to the vicinity of
the focal plane. This transmittance drop is generally considered to be
due to TPA absorption. [20].
Fig. (8) b shows closed aperture z-scan .A signature of peak-valley
indicating a negative type of nonlinearity (defocusing) .
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The experimentally determined values of, n2, A0o , R,1'' 9, Im 13and 13
of R6l0 PMMA doped films by usingNd:YAG pulsed laser at 532nm
given in Table 2.

Table-Z: Measured values of nonlinear refractive index, nonlinear phase shift,

absomtion coefficient, real and imaginary Parts of third order nonlinear

susceptibility /3))and total value of I(3) of R610 doped PMMA films by using Nd
:YAG pulsed laser at 532 nm

With comparison between z-scan results done with CW diode laser and

that done with Nd: YAG pulsed laser we found that the measured

nonlinearity of pulsed laser was much smaller. The big difference

between the CW and the pulsed-laser experimental results indicates that

the third order nonlinearities in the two cases have different origins. The

third order nonlinearity value obtained with the nanosecond laser is

greater than that reported by others and was mainly electronic in origin
and is dominated by excited state absorption. 121,221. On the other

hand, the exceptionally large nonlinear susceptibility obtained by cw
diode laser excitation was caused by the temperature increase due to

light absorption and the subsequent change in the structure of the

polymer film. Since low intensity of the cw diode laser rules out purely

electronic contributions, the thermal effect should be considered [18].
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Fig.-9: shows the nonlinear relation between third order susceptibility with

film's concentration using Nd :YAG laser.

From Fig. 9, there is too an increasing in the 1 3 value as the

concentration increases.

The third order nonlinear optical properties of R 610 dye doped PMMA
films have been studied with cw and pulsed lasers. The observed

nonlinearities for closed aperture z-scafl were large and negative for
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both cw and pulsed laser. For open aperture The observed nonlinearities
for closed aperture z-scan were large and positive ( two photon
absorbtion)for both cw and pulsed laser. The origin of optical
nonlinearity observed in the cw regime is attributed to the thermal
variation of refractive index in the medium. The aperture limited
designs based on thermo-optic nonlinearity can be used as effrcient
limiters in the CW regime. There is an increasing trend for the values of
n2 and B as the concentration increases. This may be attributed to the
fact that the number of dye molecules increases as the concentration
increases, more particles are thermally agitated resulting in an enhanced
effect. The third order nonlinearity value obtained with the nanosecond
laser was mainly electronic in origin.

High values of nonlinear refractive index(n2) and high values of
nonlinear third order susceptibility by using CW laser compared with
pulsed laser make this technique is more eflective to get high order
nonlinearity. The optical materials indicating that the sample has a large
nonlinear optical effect, which can be a promising candidate for
photonic device,optical limiting and signal processing applications.
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ABSTRACT
crystal"is deflned as a solid ottect in which a basic pattem of atoms is repeated

over and over,at an dirnensions.The position of atoms is described in tcllllS Ofthe

crysta1lographic axes that deflned by the three basic vectors.The electronic stopping

power ofthe fast charged particle that faH on the lattice― periodic structure is treated

by lincar response theory.

The purpose of this study is to calculatc the stopping powers of incident ion

whose atomic number(1-40)on crystalline(C,Si)and amOrphous(Ca,Ge)at
velocities(0.41,0.63,0。 91(a.u)),mOrC OVer clarin/ing effcct of density of target on

INTRODUCTION
The stopping of fast charged particles by an electron system has been

the topic of numerous experimental and theoretical studies which are

motivated important application such as ion implantation and

backscaffering experiments [ 1 ].
Crystal lattice can trap and channel particle beam along a major

crysiallographic direction [2]. The stopping of an ion is theoretically

best known when the charge state of the ion does not change and the

target material is amorphous. In this case, the range profile of the ions

.un b. predicted accurately by analytical methods or by the use of
transport theory[3].
Theories
Stopping of ion in crystal
Th;ioowledge of the particle trajectories provides the determination of
the ion flux at any point of the crystal. In fact after some penetration

depth the close nuclear encounter yield, and thus the ion flux near

strings, becomes independent of depth. This is also true far away from

the strings, more generally, at any point of the transverse plane. This

feature reflects the establishment of a statistical equilibrium[4] .

The ions moving in certain directions in a crystalline material, there

are long range open spaces through which the ions can travel without
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significant scattering. Ions can be steered down these open channels by
glancing collision with the atom rows or planes. Stopping power can be
divided into nuclear and electronic stopping term the nuclear stopping
governs the energy losses caused by elastic collisions between the ion
and the nuclei of atoms in the target. The electronic stopping term
governs the energy losses caused by the electronic interaction. The

(1)

stopping power written as[5]:

S=(1:;)==(1::)″
″σlear・ (:::)′ き々 。″た

The Lindhard model of electronic stopping, we employ highly-resolved
electron density data to describe the conversion of kinetic energy into
excitation energy along the ion track[6].
A particle moving through a solid material interacts with it and loses its
kinetic energy to both the nuclei and the electrons inside it[7].
If the ion interaction with atoms the equation of the electronic stopping
power in crystal is:[5].

(2)

21: is the ion atomic number
22: is the lattice atom atomic number
aa: is the Bofu radius
v" : is Bohr velocity
N: is the wafer atomic density, v is the ion velocity
When incident ions in crystal losing energy to atoms of crystal by
inelastic collision that increasing the stopping of ions in crystal, this
relation appearance in figures when incident ions on (C,Ca,Si and Ge)
crystal the ions move inside crystal under loss all energy and stopping
.t8l
Effects ofdensity and type ofthe crystal target

The crystalline structure of the target material has a large effect on the
stopping and therefore on the range profiles [9]. If the structure is
amorphous , the atoms are homogeneously and isotropically distributed.
The stopping has no dependency on the direction ofthe ion movement.
This means that the range profile has a symmetric, Gaussian form,
which has a peak at the mean range. The analytical calculations for
the stopping of the ions and predicting range profiles are easiest to do
for this type of materials[l0].

In a crystalline structure, atoms form a periodic lattice, which forms
rows of atoms and empty spaces depending on the viewing direction.
The ion movement in crystal is very high in some direction, because
the densities of the atoms and electrons depend on the direction[l l].
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Lindhard treatment is a many-body self-consistent treatment of an

electron gas responding to a perturbation by a charged particle' It

naturally 
"includes the polarization of the electrons by the charged

p"ni.f.'and the resultant charge screening and the plasma density

fluctuations[2].
Crossse"tionwhichisproportionaltotheprojectilevelocityanddensity

"i- 
t"rg",. Energy loss increases with velocity when incident ions in

differeit vetoclt!-10.+t, 0.63 and 0.91) ions lossesenergy larger in 091

".f""ity , 
and the i,ons losses energies in Ge more than C'Ca and Si[13]'

RESULTS AND DISCUSSION
In this research we evaluated theoretically the energy loss as a

function of density for the crystals (C,Ca,Si,Ge) with different

velocitieslO.+t,0.63p.91). We used two types of crystal'

crystalline(C,Si) and amorphous(Ca,Ge)'

if," 
"t""ioni" 

stopping helps the ions to lose its energy due to the

inelastic collisions tenveen ihe incident ions and electrons of the

crystal.
F'i'g;r 0,2,3,4) show incident ions from (l to 40) atomic number for

Cft;r,' "ui.iu-, 
Silicon and Germanum crystals with different

velocities, it is obvious that the range increases with atomic number

increase due to the increase of collisions between incident ions and

electrons of atomic crystal this electronic collision cause processes

such as: ionization, loss electron and electron capture'

Wh., 
"o-pu."d 

the high velocity (0.91) of all figurgs we fond in fig'(I)
the ranse of curve anivl to (C:200x10? a'u), in fYe'Q)

ii i:zso*"t o'u.u), fi g.(3) (Crl 7 4x101 a.u) and fi g'(4) (Ge=643x 1 0' a' u)'

it" ,*g. inct"us"i with density of crystal (C:2'253, Sil321' Ca:

1.54 and Ge:5.35)
Not the type of crystal (crystalline or amorphous) don't effective on

.r..gy f"ti, therefore the energy loss dependent on atomic number for

incidint ion, atomic number for target and density for target'
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Fig.-l: Energy loss as function ofatomic

Fig.-Z: Energy loss as function of atomic number (21) for silicon crystal.

Fig.-3Energy loss as function of
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Fig.-4: Energy loss as function of atomic number(21) for Germanium amourphose

Conclusions
l- Energy loss for electron capture to different projectiles increases

with increases of the velocity of incident ions on crystal.

2- IHigh density for crystals helps to stopping of ions, due to the

increases of the collisions between the incident ions with the

electrons of crystal.
3- Ions loss energy in crystal take place because of the ions

collision with electron of crystal as an absorption or Scattering.

4- Increasing the density of the crystal increase the number of
collisions between the incident ions and the electrons of the

crystal which increase the absorption and scattering of the energy

of the incident ions, hence increase the energy loss.
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ABSTRACT
UPVC (un plasticized polyvinyl chloride) samples prepared by cutting to study

mechanical and physical properties . Hardness and impact strength properties were

studied with conditions mentioned, base and distill water were the main

environments studied on the samples prepared. When the maximum value of impact

strength reach ( 80.44 J/m ) after immersion ( 6 weeks ) in NaOH, while in water it
was ( 9l .82 llm ).The hardness achieve (77.6 ) after immersion in NaOH and (
62.11 ) in water . Results showed that the impact and hardness decrease after

immersion in NaoH and HzO. Water was diffusion in upvc less than NaoH .

INTRODUCTION
PVC (poly vinyl chloride ) is one of the three major thermoplastics

,poly propylene(pp),poly ethylene(PE) and PVC being manufactured

and used across the globe. Globally,around( 60%) form of
water/S WR/plumbing lDrainage pipes, window and door profi le. I I ]
UPVC or rigid PVC is often used in the building industry as a low-

maintenance material. The material comes in arrange of colors and

finishes [2,3].The same material has almost entirely replaced the use of
cast iron for plumbing and drainage, being used for waste pipes, drain

pipes, guffers and down pipes [4].
To make pvc useful for various applications, additives such as thermal

stabilizers, lubricants, processing aids, colorants, UV stabilizerc, fillers,

etc are added to it before processing to ensure good mechanical,

physical, thermal and electrical properties. [5]

MATERIAL AND METHODS
The pipes in this work made in Saudi Nation Company were cutting

into dimensions of ASTM standard , DA{8061 for impact test and

hardness. Some of the samples were immersed in (0.5 N) NaoH
solutions and the others were immersed in distill water for different
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"rr"
period (1-6) weeks. Another samples immersed in distill water and in
NaoH(0.5 N) solution for test of diffusion coefficient.
Equipments:

l- Impact test :

This instrument consist mainly of a pendulum and an energy gauge
.Charpy impact test consists of standard test piece that would be broken
with one flow of swinging hammer. The test piece is supported at both
ends in a way that the hammer strikes it at the middle. The testing
method of this instrument includes lifting of the pendulum to its
maximum height and fixing it firmly. The specimen is fixed in its
perLaining place and then the energJ gauge is initialized ( on zero
position ),after that the pendulum is freed whereas it potential energy
would be changed to kinetic energy .Some of this kinetic energy is
utilized to fracture the specimen ,which the energy gauge reads the
value of fracture energy (Uc) for the sample under test. Impact strength
(I.S) is calculated by applying the relationship:
I.S:UclA -----(1)
Where Uc : fracture energy (Joule) which is determined from Charpy
impact test instrument .

A : is the cross - sectional area of the specimen (mm2)
2- Shore hardness tester ( HT -6510 D).
Shore hardness tester D (Durometer ) determining the indentation
hardness for plastics ,Formica ,Epoxies and Plexiglas .

Specification of shore D tester :4 digits ,10 mm LCD Range : 0-100 H
Resolution :0.1
Measurement deviation 'errors} I
Size : 162 *65 *28 mm.
3-Absorption test: this test used these equations:

Weight gaino/o:(M2-- Mr / Mr )+ 100 ---------(2)
D1=r ((d / 4W)2 ------(3)
M1=Weight of specimen after immersed.
M2:Weight of specimen before immersed.
D5Difflrsion coefficient.
d:thickness of specimen.
M-:Amount of liquid in specimen after saturation.
k,: slope of curve between weight gain with root of time.
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RESULTS AND DISCUSSION
[-Impact test :

This test was done to evaluate the impact strength of the

specimens and study the effect of NaoH solution and distill
water on this property. Fig (1,2) showed energy absorbed by

specimens of their condition and these variations. The distill
water had decreased value of impact strength of material. Also
the NaoH solution decreased the impact strength. As this

aggressive liquid and Water entry in polymer material is
primarily caused by different and partly by the polarity of
polymer chains that is caused by un balanced inter molecular

forces. Molecules of water and NaOH that penetrate into the

area between the polymer chains remain there and act like

wedge between these chains and caused a damage in the inter

face region of the UPVC.[6,71
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1- Hardness properties :

Fig ( 3,4 ) demonstrate the hardness (shore D) of the upvc pipes

decreasing with time of immersion in H2O and NaoH solution . Distill
water and aggressive liquid as NaoH caused degradation in polymer and

caused a damage in the inter face region, also the solution usually
caused decreased surface s resistance that leads to decreasing the

resistance of scratch [8].The effect of the NaOH solution and H2O on

the hardness shows that when the immersion time increases, the
hardness decreases, this is a sign of a negative effect ( bad effect) on the
hardness because the solution will break the bonds in the polymer and

form cavities which represent the weak regions in the UPVC pipes .

[6,7]
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3- Absorption test :

This test was done to evaluate the diffusion coefficient of solution in

sp".i-enr. Fig (7) shows that difhrsion coefficient of NaoH solution

inside the specim.rr, *or. than diffusion coefficient of distill water due

to upvc had a low resistance toward the aggressive liquid[9], this is

shown in fig (5,6,7)
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Fig. -7: Diffi.rsion coefficient for H2o and NaoH in pipes of upvc
Conclusion:
l- Immersion in distill water and NaoH lead to decreasing in impact

strength ,in addition the effect NaoH solution more than water.
2-Hardness decreasing when immersion in H2omore than in NaoH.
3- NaoH solution diffusion in UPVC faster than H2o ,therefore

diffusion coefficient for NaoH solution greater than for Hzo .
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ABSTRACT

牌T孔濯電辮評nぷ鮮欝郁l鶯鸞I襲
鳳∬ΨごЪ鮒猛よ喘ftti庶

1年∫盤憮 sξ撃鵬 F窯bicriteria and multicriteria schcduling pr(

devcloped algorithms that produces a set of efflcient solutions. We present

:柵脚
°
lilc:llζ富府lltth出蔦i乳躍躙撫淵Ъ:ち器∬寵駆fthe developed algorithms in this paper ar(

multicriteria schedul ems.

INTRODUCT10N
The problem of scheduling a set N:{l,"',n} of n jobs ot l single

machine to minimize avariety of multicriteria may be stated as follows.

Each of n jobs (numbered 1, . .. , n) is to be processed on a single

machine which can handle only one job at a time. Associated with job i

its processing time P1 and its due date di . A11 jobs are available for

processing uitir.r. zero. A schedule n:(1,...,n) produce a completion
i

time Ci :ip, for each job i, and consequently an earliness E, :
j=r

Max{d1-Ci ,0 }, tardiness Ti : Max{Ci - di ,0} and job i is late Ui:1
if Ci; di otherwise job i is early with Ui:O . Thus our object is to find

u pro..rring ordei of the jobs on a single machine to minimize the

multicriteria. For the first time, this study uses the late work object in

multicriteria scheduling problem .Given a schedule ru, the late work V;

(n) for job i (i : l, ... ,;i, which is the amount of processing performed

on i aiter its due date di , is easy to compute [U' Vi (zr) are

abbreviated to Vi for each job i , hence one have :

(1) If Vi:0, then job i is earlY.

(2) If 0 < Vi ( Pi, then job i is partially early'

(3) If Vi : Pi, then job i is late.

This mean that the late work for job j is given by
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VJ・ =||―どノ
√Cノ ≦ち
/′ノ<Cプ <ら +弓 ……̈ (1)
/Cノ ≧ら+ら

Note that ifthe late work is Vithen the early work forjob i is denoted

by Pi一 Vi.suppose we have the single ottect pЮ blem l〃 ΣVi the
OtteCt市e is tO schedule the jobs sO that the tOtal late wOrk 

Σ Vi iS
minimized.PЮ blems that involve the scheduling OfjObs with due dates
on a single inachine to nlinirnize total cost have been studied widely in

the literatureo Two of these prOblems are related tO the nonpreemptive

total late wOrk problem o The flrst one is the tOtal tardiness problem

(1/Σ■),the∞St OfschedJhgjob i c=1,_っ n)tO be cOmpleted江
time Ciis g市 en by its tardiness Ti.Clearly, from(1)abOve that Vi=

nlin(Ti, Pi}fOr nOnpreemptive scheduling. The second One is the

weighted number of late jobs prOblem,(1/4Σ WiUi)the cost associated
with job i is wiui,A pseudopolynomial dynamic prOgramming
algorithm fOr this NP‐ hard problem is given by Lawler and
M ()ore(1`)69)[2].

The cost i fOr each job i(i=1,2,… ,n)uSually depends On the variable

Ci.Common optimality cHteHa are usually in the fom Σl and ttaF
i=l

Max仁ト

In this paper we consider the multicriteria problems Of scheduling n

jobs on a single machine tO minimize Σl and ttaxo These problems are
denoted by 1//F(Σl,塩欲)and 1//F(Σ l,hm欲 ,gma)。

NO″ rr6ⅣИMD」財 yc cttαP雰
The fbHowing notation will be used in this paper:

n=number ofjobs。

Pi=processing time ofjob i.

Ci=completion time ofjob i.

力ci=the total cOmpletion times.
i=:

Vi=the late wOrk ofjob i.

ΣVi=the totaHate wOrk。

Cmax=施 {Cr}=maximum compledon lme.

Vmax=να 7′ }=maximum hte wOrk OfJljOb in a schedub.

G ttθZZ cO蛇″
"π
OⅣ 7カИE ИNDttO“z ttИ rE

“

Ⅸ
A general bi‐ criteria scheduling prOblem is studied in a single machine

environment,  cOncems  the  siinultaneous  nliniinization  of the
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performance measure total completion time EC; and total late work XV;

(i.e. (XC; , EV)). This problem is denoted in general by lllF (ICi ,

IVJ. This problem denoted by (P) and can be written as:

MinI三テ||
S′

C′ ≧4 ,

・̈ ¨̈・(P)

(i=1,・ .・,n)

V=Min{R,1},(i=1,… ,n)

The bi-criteria that is considered concerns the minimization of the

performances ICi and IVi.
Now , consider the following two problems, which are special case of
problem (P).

THE FIRST PROBLEM 1// Lex(X,,ZV )
This problem is denoted by Pr and can be written as:

MhΣ V
S・t Σ Ci=Ct WheК C*=Σ Ci(SPT)
Ci≧ R and v=Min{R,■ },(1=1,・・"n)
ИZGO〃野〕イFaR″〃「
Step(O): Order the jobs by SPT rule and calculate ICi and IVi .

Step(t): If there exists a tie( jobs with the same processing times) order

these jobs by EDD rule and choose the schedule with minimum sum of
V; (i.e minimum IVr ).
The above algorithm gives the best solution for the problem (Pl).

THE SECOND PROBLEM l// Lex(LVi ,ZCi )
This problem is denoted by (P) and can be written as:

MinI c I'-/ I .......e2)
s.t I y :v. where v' : min {Zn,\J 

'..""\- -/

This problem is NP-hard since lll IVi the nonpreemptivte total late

work problem is NP-hard tll. consequently the following
corresponding hierarchical scheduling problems of the forms

l/ilexOVi ,f** ) and l/lLex(fVi ,If; ) are NP-complete , where f.u* €

{L*u*,Tn,u* ,E**,V.*}and If; e{ ICt,ITi,IUi }.
Now, try to solve the problem (P2) by using local search methods.

THE FrRST ALGONTHM FOR (P2)

Step 1. Order the jobs by using ,SP?" rule and assume the resulting

schedule n :(1,...,n)
Step 2. Compute Ci for each job i e n ,

¨̈・̈・(Pl)
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if Ci < d; then put i in the set N1 otherwise i.e (Ci>di) put i in the set N2.
step3. order the jobs of N1 by using sPT rule and order the jobs of N2
by putting every job in the first position once and order the remaining
jobs by using SPT rule.
Step4. Let j:1,..., K be the number of schedules for N2 then one has a
set of schedules {nt,n2,..., ?rk}, and gets the schedules o;:(The jobs of
N1 in SPT ), ni,i:|,...,k.
Stepf. Compute fC; and lV;for the schedules o1 ,...,ok and chose the
minimum LY, .

THE SECOND ALGONTHM FOR THE ?ROBLEM (p2)
Stepl. Put A:fPi ,K:[ , R:Cr* , N: {1,...,n}.
step2. calculate vi for each job j to be schedule last and find j* e N
such that
a) Vj. < A ,if / job j* go to step (5) .

b) P;. > P; Vi € N , Vi SA and assign job j* to position K.
Stepj. Set R:R-P;. , if R:0 , then go to step (4) ; otherwise set K:K-
1, go to step (2).
Step 4. For the resulting sequence of jobs calculate IC, , lV; and set
A: V** -l , K:n, R:C,n* , N:{1,...,n} and go to step (2).
Step 5. stop

FINDING THE EFFICIENT SOLWION FOR THE PROBLEM (P)
Now, this section tries to find all efficient (pareto optimal)

solutions for l/lF (ICi , )Vi) problem (P).
The llB (IC', )Vr) problem can be written as:

Minl三
テ |

S′

C,≧ 4 ,   (i=1,...,n)

V=Min{1,1},(1=1,… ,n)

¨̈・̈ 。(P)

THEOREM (r)t3l
consider the. composite objective function F with F(r ):

F(fr(n),...,fr(n)) ,where F is non- decreasing in all performance criteria
fr. There is a pareto optimal schedule with respect to f1,...,fL that
minimizes the function F.
Note that it is clear from theorem (l) there exists at least one efficient
solution for problem (P).

PROPOSTTTON(t)
There exists an effrcient sequence for problem (p) that satisfies

the SPT-ruIe.
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PROOF. (a) Suppose first that all processing times are different. The

unique SPT-sequence (SPT*) gives the absolute minimum of )C1.
Hence, there is no sequence S I SPT* such that

ICr (S) S ICi (SPT*) and )Vi (S) s IVi (SPT*) . .. ... .-.(2)
with at least one strict inequality .

(b) If more than one SPT-sequence exists (obs with equal processing

times), let SPT* be a sequence satis$ling the SPT-rule and such that
jobs with equal processing times are in EDD-sequence .If a set of jobs

which are to be early or partially early is specified ,then this EDD order

minimized fVl (see theorem (4) tll).
Note that if several jobs have identical processing times and identical

due dates , then SPT* is not unique We prove that every SPT*

sequence is an efficient ,sequences that does not satisff the SPT-rule

which cannot dominate an SPT* sequence (2).If S is an SPT-sequences

but not an SPT* sequences, it cannot dominate SPT* since

ICr (S) : ICi (SPT*) and lVi (SPT*) S IVi (S) ... ... ...(3)
Hence all the SPT* sequences are efficient .r
It should be noted that , it is clear that the 1/ F (Ici , Ivi) problem (P)

can be solved by using the first and the second algorithm for the

problem (PZ), in order to find the set of pareto optimal points for
problem (P) .

Now consider the following problem (P3) which is a special case of
problem(P).

THE l// Z Ci + ZVi PROBLEM:
The object in the problem (P3) is to find a processing order of the

jobs to minimize ICi + IVi .This problem can be stated as follows:

M=min{Σ C,(σ)+ΣV(σ)}

S′

Cく,)≧ ち。)   i=1,¨ "n
Cσ←)=C。 (′

_l)+み
(′ )i=2,...,n

/σ
(′ )≦
Cσ

(ァ )一
グσ(′ ) i=1,… ,n

/σ
(,)≧
O         i=1,.¨ ,n

/σ
(,)≦
fし

(′ )     i=1,...,n

…………・(P3)

The schedule oES (the set of all schedules).

This problem can be decomposed into two subproblems (SPl) and

(sP2).

νl=mhΣ C.ll)
,=1

Cσ←)≧ L← )   i=1,…りn

Cσ
(′ )=Cσ (′ .)+4ァO i=2,… ,n

…………。CSPl)
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ν2=minΣ /σ。)
′‐i

/σ。)≦ Cσ。)―どσ(′ )i=1,… ,n ・… …̈・̈ l̈SP2)
/σ

(′ )≧ 0

/σ
(′ )≦ ι (′ )

i=1,...,n

i:1,...,n

π Ottη ″
Ml+M2≦ M whcrc Ml,M2,and M arethc minimum oり eCtiVe

function valucs of(SPl),(SP2),and(P3)respCCtiVely ■
It should be noted thatthe problem(P3)is a special casc Ofproblem(P)

and can be solved and the optirnal value is obtained by using BAB

algorithnl and this solution is onc Ofthe cfncient s。 lutions fOr the

gcneral problem(P).

SPECfZZ CSESπOR PROttEルrの
Finding spccial cases fOr a schcduling problem means flnding

an optimal schedule dircctly without using mathematical programming

techniques A specid case fOr(P)depends on satお 取ing some
conditions in ordcr to rnake the problcm easily sOlvablc

Now rone relaxcs the unconstraned problem l力 ΣVi,hOWever,an
optimal solution for spccial cascs ofproblem(P)お g市en below.

(1)If力 4≦′i Vi,thenallthejobsare carly and i/′ =o・ Hence
,‐ :

The SPT schedule is optimal forthc problcm(P).

(2)If SPT rulc satistt G≧ 4+島 ,for each job i in sPT rule this
means that Vi=Pi since乙 =″レ{■ ,鳥}thCn One gets Σ嬌=Σtt and
hcnce thc sPT schedule is optimal forthc prOblem(P).

(3)If Pi=P and di=ip -1,whcrc P is any positive intcger satisら バng
P≦ n then the sequcnce(2,¨ ,n,1)is an Optimal sequence with ΣVi=P.
Thcreforc,Σvi=p and it is clcar that SPT scquence(2,…

,n,1)
minimize ΣCi

(4)If di=d then any schedule g市cs v・=Min{アに)=Σ′̀
―
″=Cm欲

―d.Hence thc SPT schcdule is optimal fOrthc problem(P).

■

"吻
初 √c"ν z“π vは ノ引つ π  ttιttν

“

π
″りК

Now study the bi― criteria scheduling problenl in a singlc machine,

conccms thc simultaneous minimizatiOn oftOtal late wOrk(Σ V)and the
maximum late wOrk(Vm鮮 )(1.e,minimizatiOn of F(Σ Vi,こヽ )),thiS
problem is denoted by 1//F(ΣVi,Vma),iS Called(P4)and can be written
as:

０
０
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S′

C′ ≧4 ,   (i=1,・・・,n)

V=Min{R,■ },(i=1,一 ,n)

・………。(P4)

It is clear that this problem @a) is NP-hard since the l//)V;
nonpreemptive total late work problem is NP-hard [1].
The following results give an optimal solution for the special case of
the problem (Pa) , in which the due date di:d for each job i .

LEMMA(t)
There exists an optimal schedule fi:(l,...,n) for the lldi: dl

F(ZV, ,V,*) problem where Cr< d < Cn in which the jobs are

sequenced in Lawler algorithm.
PROOF:

Suppose that Lawler algorithm gives the schedule n:(l,...,n)
order for the
lldi: dl F (rZ, ,V,*) problem.Since for this case of equal due date any

schedule is optimal for (lld1 : dl \Vi ) problem [1]. Hence for the

schedule n:(1,...,n) where Cr < d <Cn of jobs for Lawler algorithm is
optimal schedule for V** . Hence we have zr is an optimal schedule for
lldi: dl F (Irt, ,V,*) problem.r
LEMMA (2)

There exists an optimal schedule of the lldi: dlF (ZVt ,f )
problemwhereCr<d <Cnandf € { T.u*, L*u*, E.u*,ICi ,lUl } in
which the jobs are sequenced and given optimal value fot f.
PROOF; It is clear from the proof of lemma (1) ,
(l) if f :T,nu* or f : L*u*, then suppose that the EDD rule gives the

schedule n:(1,...,n) for 1 ld,: dl F (Ir', rf ) problem with minimum
tsTrnu* or f=L**.The rest of the proof is the same of lemma (l).r
(2)if tsE.u*, then suppose that the MST rule gives the schedule

rF(\,...,n) for 1 ld,: dl F (Ir', ,8,*) problem with minimum E,"*
.The rest of the proof is the same of lemma (1).r
(3)if FICi , then suppose that the SPT rule gives the schedule

n:(1,...,n) for 1 ld' : dl F (Ir', , ICt) problem with minimum fC1 .The

rest of the proof is the same of lemma (1).r
(4)if FIU, , then suppose that Moore's algorithm gives the schedule

n:(\,...,n) for I ld' 
: dl F (I4 , IUi) problem with minimum lU1 .The

rest of the proof is the same of lemma (1).1

Mn羅
1
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SIMULTANEOUS MINIMIzuTION OF SOME PERFORMANCE
MEASURES

Some bicriteria scheduling problems are studied in a single
machine , when the due date d;:d for each job i , i:l,..,n .The criteria
that is considered concerns the minimization of the performance
measure E,n*,T.*,lV; and Vn,* .

LEMMA(3) [s]
Forthe lldi: dl(E^^ * T^*) problem,where Cr< d < Cn there

exists an optimal schedule zu with value of E,* * T^*: Cn - Cr .

LEMMA(4)
For the lldi : dl (E^* + T^* +I Vi) problem, where C1< d < Cn

there exists an optimal schedule n with value of E^* * T,**lYi:
2Cn- Cr - d.

PROOF: It is clear from Lemma(3).r
ALSO FOR THE TWO SPECIAL CASES PROBLEMS:

(l) For the I ld; : dl ( E^* * E Vi) there exists an optimal schedule with
value of E^* + XVi: Cn - Cr .

(2) I ldi : dl ( T,* * 2 Vi) there exists an optimal schedule with value of
T^** I Vi:
2( C"- d).
LEMMA(s)

For the l ldi : dl (E^^ * Tnax * Vmax +I Vi ) problem ,where Cr< d
< Cn there exists an optimal schedule zr with value of
E** * Tr* * V^* *ZYi:2Cn- Cr - d + V'^^ where V'^^ obtained by
using Lawler'i s algorithm.
PROOF: It is clear from Lemma(l) and lemma (4).r

ALSO FOR THE FOLLOWING SPECIAL CASES PROBLEMS:
(l) lldr : dl (E^* * V,*) there exists an optimal schedule with value d -
Cr* V'**where V'^* obtained by using Lawler',l s algorithm.
(2) lldi: dl ( T^* * V^*)there exists an optimal schedule with value
Cn- d * V'^*where V'^^ obtained by using Lawler,l s algorithm.
(3) lldi: dl ( E V1+ V^^)there exists an optimal schedule with value
Cr- d * V'^^where V'^^obtained by using Lawleri s algorithm.

MINIMIZING TOTAL NUMBER OF LATE JOBSZUTAND TOTAL
LATE WORK LVi

This section tries to find an efficient (pareto optimal) solutions
for the lll F(XUaiy , EVo(il) problem, this problem is denoted by
(Pf)and defined as:

120



Al- Mustansiriyah J. Sci.

Mi771三

造 ||

S′

Cσ
(′ )≧考 (′ )

Cσ
(′ )=Cσ (′ .)+考 (′ )

S′りの :L∝ K=11

the algorithnl A

current sequence

Vol.24,No2,2013

…………(P5)

if Cσ
(′ )≦
dσ
(′ )i=1,.¨ ,n

OoW

Where o(i) denote the position of the job i in the ordering o€S
and S denote the set of all schedules.

For this problem (P5) if luoliy is more important objective function
and should be optimal for any feasible schedule . Then the following
algorithm (A) gives feasible solution for the l//Lex (IU<,1 ,IVoril)
problem.

ALGOfuITHM ( A)FOR THE 1//Lex(LU,,ZV,) PROBLEM
Stepl Order the jobs by using EDD rule, suppose that the resulting
sequence is (1,2,..., n) .

Step2.Apply Mooreil s algorithm,we obtained a schedule zc.

Step3. Reorder the jobs such that the early jobs order by using EDD
rule and the late jobs order by decreasing di .

S′ηイ.Compute Σ/Jand Σび′・

St響5.Stop.

It is clear that algorithm A gives feasible solution for the 1//Lex(Σ Uσ 6)

,ΣV。〔))prOblem,since Moore algorithm g市 es minimum number ofthe
latejobs ΣU。。)。
Now to solve the problem(P5),the f0110wing algorithm is used。

ИZGOttEttИ FOR Imノ//FE叫 ,Σ乙ノPROBLttИ
,Sl=¢ ,choose an initial feasible solution by applying

for the problem 1//Lex(Συ′, Σ/,)。 HenCe,the
′=1        '=1

π=(π (1),…・,π (n))iS Obtained for this sequence π

i:1,...,n

i:2,...,n

０

　

１

ｒ

ｌ

く

ｌ

ｔ

〓
σ
Ｕ

calculate H=Σび,and G=Σ /′ .

プ=l             ′=l

S′りの Sdected two jobs π(i)and πO and SWap thetwojobs,in
this sequence interchange their positions into π G) and π (i)

respect市ely.Thus we get a new sequence πた for this new sequence

五 compute〃 1=力υ,and Gl=力 /′ .

′=1             ,=1
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Step (3):Replacing the sequence ( tri) aV (zr) the current sequence if
H, < H and G, <G where at least one relation is a strict inequality ,then

S1:S1U ti and set 7r:ti, , K:K+l . Otherwise (r) is retained as the

curTent sequence.
Step(4) :Repeat step(2) for all other possibilities , the method is
terminated if no neighbor provides an improved in the multiple
objective function value in which case the set S1 contains the efficient
solutions .

Step(S);Stop.
ANALYSIS OF MULTICNTENA

Multicriteria scheduling refers to the scheduling problem in
which advantages of a particular schedule are evaluated using more than
one performance criterion . Several scheduling problem considering the
simultaneous minimization of various forms of sum completion time ,
earliness and tardiness costs have been studied in the literature
(Hoogeven [6] ).Hoogeven [7],[8] also solves l/ff(f.*,8*,h,n*) and

solves the general problem ll/F(f k,....,f k) , K is finite integer

number and each one of these functions is assumed to be non-
decreasing in the job completion time. The problems and the algorithms
considered in this section belongs to the class of simultaneous
multicriteria optimization .Now consider the general multicriteria
problem llF (LC1,V**,8,*). This problem is denoted by (P6) and

ｎｅｄａｓ髯
面
　
　
協
　
　
胸

.(P 6)
c, >_ P, i=1,...,n

C,=C,_r+P i=2,...,n

Y, =Min{P, ,T,} i:I,...,n
Ei >di -Ci i=l,...,n

E, >0 i=1,...,n

Since this problem (P6) is very difficult to solve , later local algorithms
will be presented to find the best possible solution.

THE I //F (Zq , V,* , E,*) PROPLEM
The problems and the algorithms considered in this section

belongs to first class of multi-criteria (hierarchical optimization).All of
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these problems are Special case ofthe general problem 1//F(Σ  Ci,Vmax

,Em銚)″の・
Hence we have the fonowing:

(L) lllLex(ICi , Vmax, Emax) problem.

Vmax) problem.
(3) ll/Lex(Vmax , ICi , Emax) problem.

ICi ) problem.
(5) lllLex(Emax , ICi , Vmax ) problem.

ICi ) problem.

ν′
“
Emax

s′ .

ΣC,=C° ,C・ =ΣC,(SPD
,=1              '=1

礁 区≦ V,V∈ [V幅 (Lawtrato五 血m),礁攀(SPT)]

2Eノ //ZαζΣ C,為″,島″ PROttZM
This problenl can be deflned as:

(2)1//Lex(Σ Ci,Emax,

(4)1//Lex(VmaX,Emax,

(6)1〃Lex(Emax,Vmax,

¨̈ ¨̈ ・̈(P7)

The problem (P7) with lCi is the more important function and

should be optimal, then the following simple algorithm gives the

required result for the problem (P7).

ALGOfuITHMI FORM l//Lex( L Ci , Vmax , Emax ) PROPLEM :
Step(0): Order the jobs by SPT rule and calculate ( I Cr , V**, E*u*)

point.
Step(I): If there exist a tie (obs with equal processing times ) ,order
these jobs:

(1) by EDD rule and calculate ( I Cr , V*u*, E,n*).
(2)by MST rule and calculate ( I Cr ,V**, E.u*).

Step(2):Choose the SPT schedule with minimum V*u* and E*u* .

THE l//Lex( ZC', E**,Y*o) PROPLEM
This problem can be defined as:

″′″ヽ盤
s′ .

ΣC,=C° ,C・ =ΣC,(SPD
i=l                i=l

Emぶ ≦E,Ec[Em=(添 r),Emα (SPT)]

This problem c8)with ΣCi iS the mOre impottant function and

should be optimal.The above algorithm for(P7)also giVes the

required result for the problem(P8).

πE f//Zαrttα ,Σ c,島″ PRO'電Eν

………c8)
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This problem can be defined as:
Min E^o 

Ist' L ^^.Y^o=v*,v'=v,o@awleralgorithm) | 
"""""'(P9)

Zc,= C , ce[f c, (snr),f c, (Lawteralgorithm)] J -

In this problem (P9) the function vn,* is the more important and
should be optimal ,and obtained by using the following local search
algorithm for this problem.
ALGORITHM FOR I//Lex(V,* , L Ci , E^^ ) PROPLEM :
Stepl.Put A:fPi, K:r, R{.*, N: {1,...,n}.
Step2. Calculate V1 for job j to be schedule last and find j* e N such
that
a) Vj S A ,if / job j* go to step (4) .

b) Pi. > P; Vi € N and V; < A , if Pi.:P; then choose the job j* such
that S;. > Si assign job j' in position K .

c) Set R:R-P;. , if R:0 , then go to step (3) ; otherwise set K:K-l and
repeat step (2).
Step 3.For the resulting sequence of jobs calculate ICi , Vn,* and
E.u* and set

A: V*u* -l , K:n , R:C.* , N:{1,...,n} and go to step (2).
Step 4. Stop

THE I//Lex(V,* , E^* , L C) PROBLEM
This problem can be defined as:

Min lC, l
sr. I

v^*=v" v'=v* (.awleralgorithm) | 
"""""'(PI0)

E.o < E , ee[f (USf ),8 (Lawleralgorithm)] 
-|

In this problem (Pl0) the function V,n* is the more important and
should be optimal, and obtained by using the same algorithm for
problem (P9) above to get near optimal solution.

THE l//Lex(E^* ,Z C, , V^* ) PROBLEM
This problem can be defined as:

Min Y* Is/. 
I

E*=E', E'=E* (MST) | 
" """"(Ptt)

Ic, = 
c, ce[)c, (srr),fc,(usr)) 

J

In this problem (P11) the function E^o is the more important and
should be optimal ,by using the following simple algorithm for this
problem.
ALGORITHM FOR l//Lex(Emax , \ Ci , Ymax ) PROPLEM :
Step(O): Order the jobs by MST rule and calculate E,,*(MST): E*.
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stepa,「 Let k=1,and calculate t=max{町―E*,0)fOr everyjob
j∈ N=(1,.・ ,n}Ofunscheduledjobs,■-9,π be the schedulejobs.

Srψの「Find ajob j*∈ N with minimum tt suCh that芍・≦Ctl(if there

e対sts a tie,choose the job j*with smallest島 *,if a tie is still,order the

job by EDD rule),Co=O when k=1.

Stepβ

'r set N=N‐

(j*},π =(π ,π(k))。 IfN=9 go tO Step(4),clse k=k+1,

go to step(2)。

Stepの r calculate Emax(π ),Σ Ci(π )and Vmax(π ).

πEノ//Zιχ6E″α,7L",Σ (乃ノPRO」%Ⅳ
This problem can be deflned as:

И″ΣC′
s′ .

Emぶ =E・ ,E° =Em丞 (MST)

/mバ ≦V,V∈ [礁昼(Lawler Jgo血 hm),/m。 (′

In this problem(P12)the inCtiOn Emax iS the more important

and should be optiinal,and obtained by using the following algorithm

(B),WhiCh gives the set ofefflcient solutions,hence this algorithm can
be used for sol宙 ng the general problem(P6)(1//F(ΣCi,Vmax,Emax))。

ИZGOH珈  (〃FOR 1//FrΣ G,ろα,島″ PR"LEν
Stepの I Put△=ΣPi ,K=n,R=Cmax and N={1,… ,n).

助

`υ

iCalculate Ⅵ fOrjOb j to be schedule last and ind j幸
⊂N such

that

a)｀為*≦△ ,ifヨ jobj+go to step(4)if=j.■
Pithen choose the job jtt suchb)島・>Pi ∀i∈ N and Vi≦ △ ,i

that島・>Si assignjobjtt in pos■ ion K.
c)Set R=R一Pj・ ,if R=0,then go to step(3);otherwise set K=K-l and
repett step(2)。

勝響の「For the resulting sequence of jobs calculate ΣCi,Vmtt and
Emax and set△=Vmax-1 ,K一 11,R=Cmax,N={1,… ,n)and gO tO step

(2)。

Stepの r set E=Emax(SPT)‐ 1

S′ηのrN=(1,¨ "n},h=l and set芍
=Max{勁―E,0}for eachjobj。

StΨ

`つ

r Find ajobjキ ∈N such that

(1)1・≦C卜1=Σ馬 ,ifヨ jObjtt go to step(9)。
′=1

(2)島・<Pi ∀i∈ N and Vi≦ △ ,if島・=Pithen choose the jobjtt such
that SJ・・≦Si assignjobjtt inposition h.
Step″

'「

Set h=h+land,N≡N一題・ ),if N=¢ go to Step(8),else go tO

step (6)。
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step(8): For the resulting sequence 7r of jobs calculate Ici (n) ,
Vn,*(zu) and E** (tt) and set E: En,*(zr) -l if E<0 go to step
(9),otherwise go to step (5).
Step (9):Stop.
Note that a schedule zr'€S , where S is the set of all schedules obtained
by the above algorithm(B) is efficient for the problem l// F (ZCi , Vmu*

,E*u*) if there exists no z€S such that ICi (ru) < IC; 1tr-;, V.*(m) <,
vru* (7r*), E,"*(n) s Er*(zu-) where at least one relation holds with strict
inequality.
Hence it can be found effrcient (pareto optimal) solutions for l//F (Ici
, V.u* ,E.*) problem by using algorithm (B) For the following
problem(Pl3), it is clear that one of these efficient solutions above gives
the best solution for the l/l (2, Ci + Vn,*+ En,*) problem .

THE l//( E Ci -t V^^+E^* ) PROPLEM:
The I//I C; + V.** En,* problem, which is special case of the
problem I /E (ICi, Vn,*, E,,*).
This problem can be written as:

min{XC,,,, + V* (o)+E* (o) }
s/
Co(i) 2 Po<,1 i:I,...,n

C o(it = C o1i_r1+ Po1i1 i2,...,n

Eo1,y 2 d,1;1-Co1i1 i:1,...,n

Eo1il 2 0 i:I,...,tr

Vo(i)s Co(i)-dotit i:1,...,n

Y o(i)2 0 i:l,...,tr

V o(i) 3 Po<i) i:I,...,n

This problem can be solved by using BAB method . This problem is
solved to get near optimal solution by using algorithm (B).

LOCAL SEARCH ALGORITHM: THE BASIC NOTATION
Local search methods share the following feature:
* rnitialization: The initial solution is the point from which the
local search procedure is started, this could be a solution obtained from
a heuristic or generated randomly, since a random solution may not
satisff the minimum of objective function[9].
* Neighborhood generation: A "move" is made through the solution
space S from one neighbor to another to select a neighbor s' of s.
a Acceptance test: Each local search method has its own acceptance
test to decide whether s' replace s as the current solution.
{' stopping criteria : The stopping criterion is the method used to
terminate the search process.

.(Pl3)
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DESCENT METHOD (DM
In a simple local search algorithm, such as a descent algorithm,

an initial solution is chosen at random and then a neighboring solution
is generated based on some mechanism. If the neighboring solution is

better than the current solution it replaces the current solution, otherwise

the current solution is retained. The process is repeated until no

improving neighbor is found for the current solution[10].
Al gorithm : Improv ement De s c ent Al gorithm (DAr)

Step (l): Choose initial solution seS .

Step (2): Generate (s') neighborhood for (s) (by insert or swap) and set

A:f(s')- (s) , if A<0 then set s: s'.

Step (3): If f (s')> (s) , V s'€ N(s), then stop; else retum to step (2).

SIMULATED ANN EALIN G (SA)

It is a basic simulated annealing algorithm which starts with generating

an initial solution (s). Then a neighbor (s') and the difference A :
F(s')-F(s) in the objective function values of both schedules is

calculated. If A < 0, the neighbor (s') is accepted as the new starting
solution in the next iteration sirice it has a better function value. If the
objective function value does not decrease (i.e.A > 0), the generated

neighbor may also be accepted with a probability exp(-AlT), where T is
a control parameter called temperature. This temperature is periodically
reduced by a cooling scheme in every iteration. As a stopping criterion,
one may use e.g. a given number of iteration, a time limit or a given
number of iterations without an improvement of the best objective
function value. In the first fwo cases, one must adjust the cooling
scheme in such a way that the algorithm stops with a sufficiently small
temperature [11].
Al go r i thm for S i mul at e d Anne al ing (SA)

Step (1) Select an initial solution se S , s*:s; select an initial
temperature to> 0; k:0, G:1;

Step (2): Define B; choose s'e N*(s); A:(s')-(s);
p(4, tk) :exp (A / tf;
If A < 0, then s:s', and if f(s)<(s*),then s* :s; else (b0) ;

If a random number of [0, 1] < p (A, tt) ,then s:s'; G:G+l,
Step (3): If G < B return to step (2),
Step (4): Update temperature ;k:k+l; retum to step (2) until some

stopping criteria are met.
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CattPЛAπOハИZ』らなPEttEⅣ∝ ″7乃げιOc4ι ェ ARCH
ИZGOλ″】ηル6
rEsrPRοP珈

The local search algorithms( Descent Mcthod(DM), Simulatcd
Annealing(SA))and algorithm(B)WerC testcd on the prOblem(P13)
with threc criteria for gcnerating best solution.Thesc algorithms(

Desccnt Method(DM),Simulated Anncaling(SA))programmcd in
Matlab and algOrithm(B)prOgrammcd in Dclphi 7 Thcse algorithms
wcre testcd on prOblcm(P13)with(75,… ,30000)jObS,that wcrc
gencrated as follows:

An integer processing timc   Pi   is gcnerated frOm thc unifOrm

distribution[1,10]

An intcgcr due datc di are unifollllly distributed in thc intcrval [

P(1-■1-RDD ),P(1+TF+RDD 月 ,Where P=Σ ら ,dCpending On

the relativc range of due date(RDD)and on the averagc tardincss(TF).

For both pararneters , thc values O.2 , 0.4 , 0.6 ,08  and l are

consldcrcd.

For cach selectcd value of n,One problem was generated for cach Of

flve values of paramctcrs producing flve problems for cach valuc ofn

caンP翼民爾6ぃИZ RES磁雰
The results for the local scarch algo五 thms(Dcscent Method(DM),
Simulated Annealing(SA)and algorithn(B)),giVen in tablc(1)whiCh

shows the values ofeach algorithnl and hOw many tiFnCS each ofthem

catches the bcst value for cach value ofn.
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Table-l:the performance of local search methods for :he1//F(Σ Ci+Vmax+Emax

Value Time

n EX DS SA B DS SA B

1 10832 10829 10829 4.809797 5。311410 0

2 9101 9099 9098 4.968691 5.199397 l

75
つ
Ｄ 12051 12051 12051 4.934817 5.219786 0

4 11639 11636 11636 5.042442 5。243259 1

5 12582 12581 12581 4.756939 5.078539 1

No.best 1 4
ξ
フ 0 0

て
υ

1 19813 19811 19810 6.053833 6.419929 0

2 16740 16739 16736 6.64117 6.245332 0

100 3 18861 18862 18858 5.804534 6.164433 0

4 22051 22049 22048 5.931588 6。214814 0

5 21509 21507 21507 5。928432 6.369499 0

No.best 0 1 5 0 0 5

1 481989 481979 481969 26.674467 27。 369 2

2 476210 476206 476193 26.587435 27.285 3

500 3 477558 477557 477541 26.689797 27.200 3

4 489171 489167 489152 26。701002 27.275 1

5 511343 511341 511327 26.644538 27.713
つ
０

No.best 0 0 5 0 0 5

1 1966151 966149 1966130 62.259579 64。 327201 4

2 1964672 964662 1964653 64。 183241 67.529361 5

1000 3 1971087 971085 1971064 67.357782 63.904138 2

4 1972379 972386 1972364 64.828203 64.458963 2

5 1884761 884749 1884735 64。201596 63.645561 3

No.best 0 0 5 0 0 5

1 6377639 6377637 6377619 112.266099 111.624026 3

2 4353763 4353763 4353747 110。937942 108.623303 3

1500 3 4306199 4306198 4306180 110。788249 110。924549 4

4 4352518 4352524 4352498 112.388734 114.838334 4

5 4366800 4366801 4366782 110.543451 110。 380050

No.best 0 0 5 0 0 5

1 13559687 13559688 13559672 170.506522 170。208935 3

2 7631329 7631328 7631312 169.786639 167.490281 4

2000 3 14010783 14010774 14010758 170.608237 169.035168 4

4 13634310 13634310 13634291 172.030575 169。434018 3

5 13913086 13913085 13913065 178.993529 183.683997 6

No` )est 0 0
く
υ 0 0 5

1 47574043 47574043 47574020 761.526015 772.056160 6

2 48354886 48354886 48354861 758。922727 763.296871 7

5000 3 48031962 48031959 48031940 767.043335 776.985400 6

4 47903778 47903778 47903757 762.418304 772.751131 6

5 48562047 48562047 48562025 762.015818 782.002599 7

No.best 0 0 5 0 0 5

1 192727096 192727096 192727067 3256。 716329 4242。 34912

2 * * 188719056 * 13

10000 3 * * 181987066 * 13
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4 191639743

5 * 190997701 * 12

No.best 0 0 5 0 0 5

l * * 768395648 40
2 * 769845352 41

3 771248178 33
4 ,} 769797940 46
5 777576735 37

No. )est 0 0 5 0 0 5

1 * 1734590404 * 54
つ
４ 1726865957 84
3 * 1735611763 89
4 1737293934 70
5 * 1737035692 64

No。 rest 0 0 5 0 0 5
・０

・

ｎ

ｔ

一Ｍ

一
』 1 5

50
0 0

50
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Where
n=Number ofjobs.
Ex= example number.
DM=he value found by descent algorithm.
SA= the value found by simulation annealing.
B= the value found by algorithm(B).

No:number of example that catch the best value.
Time= in second .

,t = in the table (l) means that algorithms (DM) and (SA) need a loot of time for solving the
problem (Pl2).

The result of table (1) shows that the algorithm (B) performs very well
and then come (sA) which gives reasonable results for only small n . It
is clear that the time values for both DM and sA algorithm are quite

similar and also algorithm (B) is better in case oftime.

CONCLUSIONS AND FATARE WORK
In this paper, the problems of scheduling jobs on one machine

and for the first time late work object in multicriteria scheduling
problem is used

The present study have developed and proposed a number of
solution algorithms for the bi-criteria scheduling problems . The study
proved some special results for some special case of these bi-criteria
problems.

For the simultaneous multicriteria scheduling problem l/lF(ICi
,V**,8,n* ) and its special case , the study proposed some local search

algorithms to find set of efficient solutions. As a result of the present
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experirnents,we hope that this efflcient algorithms performs quite well

for other rnulticriteria scheduling.

For further research,the experirnentation with the fonowing

multicriteria scheduling problerns are recoFnrnended:

(1)1//F(ΣCi,ΣTl,ΣVi)  (2)1/■ /F(ΣCi,Vmax,Em猟 ) (3)1/■
/F

(ΣCi,ΣVi,Tmax)。
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ABSTRACT
This paper suggests prcliminary tcst shrinkage cstilnation techniques for thc scale

paramcter(β )and reliability function(R(′ ))in right censored data from the two―

parameter Weibull model.Two prelilninary test shrinkage estirnators are considered

when a prior estirnate of the scalc parameter is available fronl the past experiences。

■ e expressions ofthc bias,Incan squared error and rclative efflcicncy are derived

and studiedo Numerical computations for the bias and relative efflcicncy are given to

judge the merits of the suggested preliminary test shrinkage estimators over the

classical and silnilar cstimators.

INTRODUCTION
The Weibull model[1-3]is often used in the fleld of life data analysis

due to its flexibility.In addition,the wide app五 cation and occurrence of

the Weibull distribution in survival analysis,in reliability engineering

and in failure analysis are a wonder. Speciflc applications of the

Weibun distribution are to represent inanufacturing and delivery tilnes

in industrial engineering, in weather forecasting, in radar systems to

model the dispersion of the received signals level produced by some

types ofclutters,in model fading channels in wireless comlnunications,

as the Weibull fading inodel seems to exhibit good flt to experiFnental

fading channel rneasurements,etc.

Its use has been extended to ma,y other engineering applications

requiring load bearing capability and it is widely used in the fleld of

reliability,and as a model ofthe life time of some otteCtS,patticularly

when the weak link model is appropriate for the ottect[1‐ 111・

The Maximum Likelihood Estimation(MLE)ofthe tWO―

parameter Weibull cumulative distribution function is deflned by,

F(tl η,の =1‐ ap卜〔
ηψ7)],t>0,η >0,β >0,
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where p being the characteristic life, acts as a scale parameter and

4 is the shape parameter.

Also, the reliability for a given time is defined as the probability that
the system has a length of life greater than t ofa given system and given
by,
R(t)= l- F(tlr/,/) = erp[{t'f')], t > 0, A)
where F(tlr1,p) is defrned by (l). Several authors [1-3, 9, 11,12]have
studied the problem ofthe classical estimation ofthe paramet ers q or B
and R(/) of the Weibull distribution.

Let rtt)'Tr,,< ... <{,, be the smallest life times r(<n) ofa random

sample of size n taken from the Weibull failure model. The above kind
ofcensored data arises naturally when a certain number of components
,a are put on a life test and the test is terminated with the failure of a
fixed number r of components. Now consider the case where the
parameter 4 is known. The ML estimator (see above references) of B is
given by,
.r
pl = (T I t), f = lT,'!, + (n - r)T,'!.,,

i=l
where rp, /B? is distributed as a gamma
parameter r.

INCORPORATING A GUESS VALUE, AND PTS
The estimation of the scale parameter and reliability function has

attracted worldwide attention during the past several decades. The
estimation procedure usually begins with parameter estimation based on
test data. When there is no prior information in tests, traditional
approaches like Maximum Likelihood Estimation (MLE) can be applied
to estimate parameters.
In many problems, the experimenter has some prior information
regarding the value of A due to past experiences. However, in certain
situations the prior information is available only in the form of an initial
guess value (natural origin) 4of d. In such a situation it is natural to
start with an estimator e (".g. MLE) of a and modifi it by moving it
closer to d", so that the resulting estimator, though perhaps biased, has

smaller mean squared error than that of a in some interval around fl.
This method of constructing an estimator of a that incorporates the
prior information d. leads to what is known as a shrunken estimator.
Thompson [13] suggested the problem of shrinking an unbiased
estimator d of the parameter B toward prior information (a natural
origin) d" by single stage shrunken estimator kri+(r-gd" , 0<k<1,
which is more effrcient than A if 0" is close to B and less effrciency

(3)

random variable with the
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than e otherwise. Accordingto ll3-20) e, is a'natural origin'and as

such may arise for any one of a number of reasons, e.9., we are

estimating g and:
(i) the prior value (e,) of g in many practical problems exists.

(ii) we believe 4 is close to the true value of 6, or
(iii) we fear that 0" may be near the true value of g,i.e.,

something bad happens if 0o = 0 and we do not know
about it.

A standard problem in reliability deals with the estimation of
the parameter B and R(r) of Weibull distribution on the basis of
minimum time and maximum efficiency. This can be achieved by using
any prior information available about B and devising a preliminary test

shrunken (PTS) procedure. It may be noted here that Parkash [19]
suggested four shrinkage estimators for the scale parameter; whereas
several authors have developed some PTS estimators for the shape
parameter of the Weibull distributio n [20 -25).
It may be mentioned here, that several authors have developed some PT
estimators of the parameter 0 of the exponential distribution for
complete and censored data 116, l7l. Also, some other authors have
developed some PTS estimators of the reliability function of the
exponential distribut ion p6 -291.

Finally, Al-Hemyari and Al-Ali [30] proposed PTS estimators for B
and n1rlof Weibull distribution given respectively by,

ノβηC R,

/βη

“
R,

R(′)=
/βη∈R,

ノβη¢R,

where /r represents a constant shrinkage factor such that 0 < k < l.
The main objective of this article is to obtain an efficient and simple
form of PTS estimator to the scale parameter and reliability function of
Weibull distribution. To be specific two appropriate choices of
weighting functions are used and the expressions for the bias, mean
squared error, and relative efficiency are derived and studied
numerically. The numerical results of relative efficiency and bias ratio
and conclusions of the proposed estimators of B and R(t) and the

(4)
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comparisons bc●veen the proposed,classical and similar estimatOrs are

made.

FORMULATION OF THE PROPOSED PTS ESTIMATOR OF P
Inhoduction

In this section, we will discuss here a modified preliminary test
shrinkage (PTS) estimators for the scale parameter p of the Weibull
model, when a prior guess value po of the scale parameter is available
from the past with the known shape parameter 4. The uses of shrinkage
estimators in this context have been discussed in [13-17, 19, Zl,3O].
They perform better than the classical estimator if the prior value is
close to the true value.

It is worth to mention that the PTS estimators have the
disadvantage that they necessarily use the prior value in the construction
of final estimators. However, it is not necessary that the prior value be
close to the true value. To employ this idea in the estimation of the scale
parameter p of the Weibull distribution, a preliminary test is first
conducted to check the closeness of po to p before using it in a
shrinkage estimator. If the preliminary test is accepted, use

O(B\(P, - 0) + 0o as an estimator of B; otherwise p, itself is taken as

an estimator of B. Thus, the proposed estimator is taken as one of two
alternatives, depending on this test.

Ihe PT estimatorf,
The proposed PTS estimator forp takes the following form,

れ7炒Ⅷ卿叩 (6)

is a random variable andwhere the shrinkage weight function i(b,)
given by,

il.it,)=[G, - po,), t(po,),1, (7)

the hypothesis
is the level of

R is given by,

where l,_.,, and, Il",rare the lower and upper l0O( l2l percentile points
ofthe statistic r1B,) used for testing the above hypothesis, IR and, IF

and R is the conlmonly used acceptance region of

rf。 :β″=鳥″against the altemat市e名 :β″≠鳥″ If α
signiflcance ofthe test,then the prelinlinary test regiOn

R=(βη:rlβ7)c[ムィ′2'銑′』}'
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are respectively the indicator functions of the acceptance region R and

the rejection region F-.

Ii may be remarked here that our estimation framework differs

from the existing estimators given in [26-291 in the sense of different

type of shrinkage estimators in both stages (6), different and estimated

type of shrinkage factor (7).

tr tn. chi-square statistic r@\=2ri'/F' is used' the region R is

given by,

R=l@l l2rrhl-on,z,,1B{ l2rr)rln.z), (9)

where Z?-orz.z, and fi,r.r, are the lower and upper 10014 12) percentile

points of the chi-square distribution with 2r degtees of freedom'

The bias ratio of P, is defined bY,

B(F,I 0;R) =lE(F)- P'l/ P'

=( Lg:$ \iq - Bll* Bl - p,V$,vi, *! tit,lftt,yit, - B\t pl, 00)

'^ (P:)" n

Simple calculations lead to

s(FJ B;n)=$t(/iT\q(|.@' , b'))-(tt BiluL(T|@' , b'))+uo(Bl(a' , b'))-t' 0l)

The mean squared error of F, is defined as,

IIBE(F,10;D= z(F,- A'

=l^ KW)(i' - po\+ 0o' - p't'l(i')di,' -i Gr' - p')'f (it\aB'

-! ti' - B')'f(i')di'-
R

Some calculations lead to,

MSE(Ftl0;R)=(u(po't)4)u6(Bla'. ,b')-2(ll(go')')$o' - p')Ur(pla' ,b')-0r1Bla' ,b')

+ (00' - f ' )'u o(P l a',b' ) + (P 
q 

)2 1 r.

う
Ｚ
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Since under」 Y。 , r(β
7)haS a Chi―Square distribution with 2r degrees

offreedonl,

R=[α,b],α くら,R・ =[α
°
,b・ ],α
・

輌 寸θ抑織 開
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げ 嗽が Wα
ν喜 礼加ム励a

¨ 織 帥

=ψηソ喜(―げαrttΨα2r+ν -22d,2rbえ】

where

αβ14cb)=Q●・)― Q(α
°
),

and Gd(.) is the distribution function of a chi-square random variable
with d degrees of freedom. The relative efliciency of F, is defined
by,
nr(!;p,n1= ws1j11p1t wttS,lp;n11, 07)

Remark l:The expected value of the shrinkage estimator o(p,) is given
by,

EIO(?')]= EI(go - go' ), t(po' )r)= (t I r)< l, when go, : g, .

FORMULATTON OF Tr{E PROPOSED pTS ESTTMATOR OF R(t)
Introduction

As noted earlier, the Weibull distribution is a commonly used model in
reliability engineering and has a wide range of applications in analyzing
the reliability of engineering data. The reliability (survival) functi,on o1
the two-parameter weibull distribution is defined in (2) and the MLE of
R(r)[9,11,12]is giVen by,

R《)=(η (く rη /β
η
)),

くら
°
, α
°
=2raλ, b・ =2″わえ, え=/ば /βη,

p[(多】あ刊λみ

(14)
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where p, is given in (3). In this section we continue the study of the

preliminary test estimator for the Weibull distribution. Proceeding in the

ru-. manner and with the same estimation procedure as in the last

section, we shall develop a modified preliminary test estimator for R(r)

of the Weibull distribution when a prior guess value of the scale

parameter is available from the Pffit, and when the censored

observations are available using the same preliminary test procedure. It
may be noted here that the final proposed PTS estimator of .i?(t) will
also take one of two alternatives depending on the preliminary test of
hypothesis. The explicit expressions are obtained for the bias ratio and

MSE of the proposed testimators.
The PTS estimator of EOI

Following and using the proposed estimator F, given in (4), the

proposed estimator of n(r)denoted bV fr,(r), is then given by,

R~crn―cxpΦ眸4(扮炒抑伸…ψ鵬0
To avoid the complicated derivations of the PTS estimator with

shrinkage function O(B'), we will consider the expected value of the

shrinkage estimator as given by remark l.
The modified PT estimator of n1rl is given by,

いでいγ ttM飢・lCrl―lr71飢
The region R is deined in(9)。 LetR=[α,ら1,the bias ofス c)then iS

deflned by,

颯m昨颯併q"←T(7繭刺“―∫
"|ク

η″"ル(β7)″″+i exlDIクη′″ル(′7″7_wir″″″ノ}

Although F,Olir easy to compute, like any shrinkage estimator, the

PTS estimator fr,frl is biased. However, the derivation of

B(R,O1R(;);R/ and usz1[,611a1t1;n1 is difficult, and uses a complicated

special function. After lengthily transformation and some algebraic

calculations (are not reported here for space consideration), we get,

(20)

(21)
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ai10幽 めゝ=oЦ〕
(サ)"み
。V動7″卜

(チ)"ζ
。イレ7″ )

r(ff)''' r,<rCo,,ro,tr,rwlrr,tp,)L @)

where D= l4l-zn(n-l)l(ur'z.-,r.r, + /'",rl,)l,i(. is the modified Bessel

function of the second kind of order r. Also r.(.)=K_.(.) for
r --0,1,2, ...,. U2,32) and
:
I !tea'*'rd!=2(cld)t'ttt2 KF.(2JA)J=0,1,2,...,. (23)
0

where c and d are constants. Now we evaluate the integral

I eryf('/fl )Vt!' I [Vl4 , t24l
0

by using the above result in (23), substituting -l=r-1, c=l and
d = rtt / 9a,and we obtain,

T" r o, r' (;)' *o{ (#- #)},t

=∫ッrl′く"14・′″17yl″ =2(″″/βりrl)″

`(2Vrr″

/β
″
),

0

y=vfit 1p't. R.Q,f . ) is an incomplete modified Bessel's function of
the second kind of order r , where the integration is over the interval
n'=b', b'1, a'=Ll'_",r.r,, and b'=111,r.r,. The expression of the

mean squared error of fr,1r; is given by,

use1|.,191np1;n1= E(i,(t)-R(t)), =1 f*<f,,,ttrtffi)xi, - po,)l+ poo)|-wllr, rpo 1\,,

Xノ(′
7)″7+f lapl′ 7″リレ″)″η―

"IF'″

2ノ

)2節
7)″■ (2o

Proceeding in the manner ofthe expression ofthe bias (22), we get,

つ
ん
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SIMULATION AND NUMERICAL RESULTS
An exact analytical study of the performance of the modified PTS

estimators of the two-parameter Weibull model is not possible because

of the expressions of the bias ratio and relative efficiency for the

proposed estimators appear to be very complicated. Therefore, we are

left with no better choice than an empirical study. To study the behavior
of the proposed estimators empirically and to give a useful comparison

between the proposed, classical and existing estimators, w€ perform
some computer calculations for the bias ratio and the relative

efficiency. The following numerical results and conclusions are based

on these computations:
The estimator P,

For the estimator p, the computations were done for r=6(2)12,

a = 0.01,0.02,0.05,0.1,0.15, and ). : 0.1(0.1)-3. Some of these computations

are given in tables 1 to 3. We make the following observations from the

tables of computations presented in this paper.

1. As expected, the shrunken estimators give higher relative efficiency

in the neighborhood of ).=1. The modified estimator F, gives the

highest relative efficiency when )"=land decrease as l).-llincreases
(see Tables 1 and 2).

2. The relative efficiency of F, is a concave function of )., i.e., the

proposed estimator has a maximum efficiency in the neighborhood of
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),=land the relative efficiency of the proposed estimator is greater than
the classical estimator for the range 03 < ). < I .6.

3. The relative efficiency is a decreasing function of a for estimator fr;
where the relative efficiency is also a decreasing function of r i.e.,
a = 0.01, and r = 6 yields the highest efficiency.
4. The estimators f, is biased. From table 3 we observe that the bias
ratio is reasonably small when 2 = l.

The estimator .8, 1r;

For the estimator .R, tll, the computations of the relative efliciency and
the bias ratio were done for ),=0.1(0.1)1.7,2,3, a =0.01,0.02,0.05,0.1,0.15,

ψ=ぐη/β″)=(1/0(1′006/6)and r = 6(2)12. Some of these
computations are given in tables 4 to 6. We make the following
observations from the tables of computations presented in this paper.
l. The efficiency of i,6; is a concave function of ,l with the a
maximum at )"=1.
2. The relative efficiency of i, frl is an increasing function of I with
the maximum of 0=Q6/6).
3. From Tables 4 and 5 we note that the relative efficiency of .[,61 is a
decreasing function of a; where the relative efficiency is also a
decreasing function of r i.e., a=0.0t, l=e6t6), and r=4 yields the
highest efficiency.
4. The estimators i,6; is biased. From Table 6 we observe that the bias
ratio is reasonably small when Bn is sufficiently close to Bor.

Comparisons and Conclusions
From tables 1-6, we observe the following comparisons between the

proposed PTS estimators, classical and similar estimators.
l. The estimator f,

The proposed estimator fi, has a smaller mean squared error in
the neighborhood of )" = I than the classical estimator p,. Comparing
results of tables 1-3 with the existing results [19, 21, 30] we see that our
modified estimator behaves better and
compare favorably when 2 < 0.6 andl.3 < 2.
2. The estimator .fr,1r)

The modified estimator E trl t m a smaller mean squared error in the
neighborhood of )" =1 than the classical estimator iQlr; for O.l < ) <3,
and also behaves better than the existing results ([28, 30].
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Table-21 Showing RE(Alβ ;R)When r=6(2)12,λ =0.1(0.1)1・ 7,2,3,and α=0.05.

Table-3:Showing 3(Alβ ;R)When r=6(a12,λ =0.1(0.1)1・ 7,2,3,and α=0.01.

Tablc-4:Showing ttE(Rl(′ )IR(′);R)When ψ=36/6,λ =0.1(0.1)1・ 7,2,3 and

α=0.01

Table-5:Showing RE(Rl(′ )IR(r);R)When ψ=36/6,λ =0.1(0.1)1・ 7,2,3 and

α=0.05.
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Table-1:Showing RE(■ lβ;R)WhCn r=6(2)12,λ =0.1(0.1)1・ 7,2,3,and α=0.01.
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Table-6:Showing B(Rl(r)IRC);R)When ψ=36/6,え =0。 1(0。 1)1.7,2,3 and

α=0.01.
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ABSTRACT
Because of the great irnportance of weather forecast in many scctors of human's

life, scientists are continually trying to develop Numerical Weather Prediction

OヾWP)mOdels that can predict the weather accuratcly.In this study a single―
level

prilnitive equations model was applied to make predictions of wind speed and

geopotential heights for NIliddle East region. Furthellllore, SOme means such as

mean geopotential heights, mean of potential vorticity and mean of total energy

werc predicted and studied. All predictions were comprised with the actual

(meaSured)data to evaluate the resultso Results showed that the model gave
acceptable silnulations for the flrst hvo days. The predictcd valucs of means of

geopotenthl heights,vo■ icity,and totd cncrgy had a good agreement with the

actual ones.Furthcr investigation oftimc step impact on simulation shows that thc

Al- MustansiriYah J. Sci. Vol.24,No2,2013

value of time step must be in the 5‐20 1ninute.

INTRODUCTION
The ouect市e ofNumerical Weather Prediction(NWP)is tO prё dict the

future state ofthe atinospheric circulation fronl knowledge ofits present

state by use of numerical appro対 mations to the dynamical equations。

To ml■ n this ottect市 e requires observations ofthe initial state of ield

variables,and a rnethod ёfintegrating the equations in tiine to obtain the

future distribution ofthe neld variables[1].

The Fll10St COrnmon forFnlllation of the equations of motion for

simulating large― scale atmospheric ■ow, otherwise known as the

meteorological primitive equations,includes the vertical dependence of

the atmospheric state variableso Many of the mathematical and
computational properties ofthese equations,however,are embodied in a

simpler 2‐ diinensional systenl of equations that goverFl the behavior of

a rotating,homogeneous,incompressible and hydrostatic nuid with a

flnhe free surface height.This system of equations is equivalently

refered to as either the single‐ level primitive equations(SILEPE),the
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divergent barotropic system of equations, or the shallow water
equations [2][3].
The primitive equations in general provide two different types of
motion. One is the low-frequency meteorologically significant Rossby
waves. The other contains the relatively high frequency gravity inertia
waves, which are found to be a minor component of the observed
atmospheric flow and are considered as noise in the forecast problem.
Many methods are used to filter out the unwanted meteorological noise,
for instance by using such drastic approximations as those in the
shallow water equations model [4]. SILEPE in spherical geometry
provide a prototype for developing and testing numerical algorithms for
atmospheric circulation models [5].
Starting from the so called the primitive equations which are explained
in details in [2][6], one can derive the approximated single-level
primitive equations:

(1)

(2)

(3)

Where u and v are wind speed components in x- and y-directions,
respectively; t is time, g is the gravitational acceleration, z is depth of
the fluid, / is Coriolis parameter. The above equations form the
prognostic equations of the single level equations model.

The Modeling of the SILEPE Model
1. Time Differencing of the Scheme
SILEPE model presented in this study makes use of the semi-
Lagrangian technique [7]. This is based on the following principle: If
A,B,C represent the forcing functions (i.e., that are only function of
time) of the zonal and meridional momentum equations and the
continuity equation, respectively, the goveming equations can be
written in Lagrangian framework as

::+2警十ν%―ノ
ν+θ
多 =0,

∂υ   ∂ν   ∂υ       ∂z
∂ι
+・
房
+ν
万
+ル +θ

万
=0'

∂ι   ∂z   ∂z    ∂tt  ∂υ
∂ε+・冨+υ万

+Zq蕨十
万)=0.

器=И ′ 警=3, 髪=` (4)

The advective terms are estimated by semi-Lagrangian scheme as in the
following method [7][8]: First assuming that the parcel which is located
at point P (normally not a grid point) at time t, reaches the point Q (grid
point) at time t+At (Figure 1). Since the position of P is unknown,
successive approximations are made using the grid point value of Q at
time t. If x and y represent the zonal and meridional distances of P from
Q, then using Taylor's expansion, a first guess position for P is obtained

χ ==一
“
lctΔι―:■ btΔ

ε
2
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With the first
u,v,AandB atP
interpolation.

y=-40.△ ι―:Blct△ι
2

position of P,

determined using

Vo1 24,No 2,2013

(6)

flrst  guess  values  of

a  9-point  Lagrangian

Ｓ”

ａｒｅ

The new position of P allows then the obtaining of u,u'z'A'B and C at

P and time t.Theu,u,z values at grid point Q and time t+At Ne

comprtea using the predictor-corrector method of the Matsuno time

integration schJme' The predictor step consists of a trail forward step

given by

Figure-l:

With the first guess

obtained as

χ=―ttlPt△
`― :ス

IPtΔι
2

y=―νlPt△ι―:β lPt△ .2

%t+△ .

=21Pt+И IPa△ι

L.+△・
=

フIPt+BI乳△ι

ZQ`+△ t=ZIPI+ε lP,△ι

The correction consists of a backward time differencing step

as
IJ9`+△

`=21P・
+41ct+△ t△t

Z銭+△t=ν lPt tt Blct+△ t△ι

ZQt+△ .=ZIPt tt 
εlct+△t△亡

1996)

values at time t, the second guess position of P is

(7)

(3)

(9)

(10)

(11)

oxpressed

(12)

(13)

(14)

2. Computation of the Forcing Functions

It was already indicated that forcing functions (equations 4) are two

p."rrr." graiient force terms and divergence term, respectively' To

estimate irese terms, the centered finite differences can be used' This

."ilr"i of approximation leads to splitting of solutions that associated

with two giid dirtur". waves. The splitting is due to the use of

nonrtugg"tJa horizontal grid structure for the specification of the

predict-ei variables. To oveicome this, a correction term is applied to the

momentum and continuity equations as

+= -sa{;*' * 1,,.i * norl-,"u:!;,* norp"ry)"" (1s)
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'#= -n\l+ ru".'+ suf-,"*!) 
^* 

no'f,"ff\", (16)

Dz・+1

=― zl:I十
:;|・

l+1

+θ△ι
[誓争
l+3:::|:.― 」△・ [誓争

l+:::lc。
 (17)

Dι

where the superscript denotes the time step at which the terms are
evaluated and subscripts in and co stand for uncorrected and corrected,
respectively.
3. The Model Code
A FORTRAN code was written and used to formulate SILEPE model,
via equations (l-3) using the zonal and meridional components of the
wind field (u and u) and height field (z) as the predicted variables. The
advective terms are computed using a semi-Lagrangian approach. Time
integration is accomplished through the Matsuno time integration
scheme. Some domain invariants are computed during each output time.
The program stores data in the output file in three records of
u,u,and,z.
Case Study
A case study was done to get predictions of the wind and height fields
of 1-3 January, 2010 depending on the initial values on lst of January,
00 UTC (Coordinated Universal Time) taken from European Center for
Medium Range Weather Forecast (ECMWF) data set. The region of
10.545 N latitudes and 15-75 E longitudes with l.5ox 1.5" grid size was
adopted in this study. The outputs of the SILEPE model were plotted by
using a script written by MATLAB. Figures (2-11) show the predicted
and the actual weather pattems of geopotential heights and wind fields.
Estimates of the mean of geopotential height, potential vorticity, and
total energy were established, as well. Figures (12-14) illustrate the
relationship between the predicted and the actual mean geopotential
height, mean potential vorticity and mean total energy, respectively.

REST]LTS AND DISCUSSION
l. Wind Field-Geopotential Height Charts
Comparison between the predicted and the actual charts shows that the
model gave adequate simulations within the first two days. Whereas the
simulation after the second day thereafter failed to simulate the weather.
The most obvious weather systems that can be tracked within the
domain of the chart are the trough of the low pressure system in the
north and the high pressure to the southwest of region of study. The
results for such basic approximated model are not as good as those that
estimated by full primitive, nonhydrostatic models for many reasons:

i. The approximations which have been done on the primitive
equations.
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iv.

2. Mean

ii. The errors that generated in determining the boundary

conditions.
iii. Not taken into consideration the effect of topography of the

earth surface.
The dynamical nature of this model without inclusion of

physical processes which may affect on the prediction.

Vui,r", oi G"opotential Height, Potential Vorticity, and Total

Energy
of the means Of the geopotential

D same trend as for the actual ones

ae sirnulations than for the actual

le means of the predicted vorticity

雙∬俸酬孟枇1
)actual and the predicted means of

d values are underestirnated.

3.The lmpact ofTirne Step on Silnulations

A tirne step of 5 rrlinutes waS adopted in the model.This Small value

was chosen to avoid the computatiOnal instability caused by the large

values of tiine steps.Studying the tiine step by using the shallow water

隠

a:11∬
1『 :ア驚 濯 脂 :器翼留 驚 ∫ 艤 譜 l導 機 増

Decreasing the values of tirne step will increase the number of steps of

integration and consequently the tirne elapsed tO rnake the predictions as

indicated flgure(15)。
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Figure‐ 3:

00 UTC
Actual on January 1,2010 at

Figure-4: Predicted +lZhr wind and geopotential height 700hPa chart valid to
January 1,2010 at I?UTC
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Figure-S: Actual wind and geopotential height 700hPa chart on January l, 2010 at

12UTC

Figure‐ 6:  Prcdicted +24hr
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Figure-7: Actual wind and geopotential height 700hPa chart on January 2,2010 at
OO UTC

Figure-8:  Predicted +36hr wind and geopotcntial height 700hPa chart valid

January 2,2010 at12 UTC
to

ミ
ヽヽ ミゝくくく トトヽ――¬ンンレン3亀
くヽくは Rヽ＼
ヽヽ R＼ 、ヽ、

チ′アチ

```フ

リ署ヽ1
多多:′ 1111/tLタタ
′′(ttヽミ■_なタ
在):主主主i=二多
ゴ:=巧巧二=二写″′4(1
きス〔≪省さ

,.2---).2-*-\

＝
‐‐百
月

グ
翌

ヽ｀ヽ｀｀

154

1慨



Al- Mustansiriyah J. Sci.

Figure-9:Actual wind and

12 UTC

Figure-10: Predicted +48hr

January 3,2010 at00 UTC
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Figure‐ 11:Actual wind and

00 UT
height 700hPa chart on January 3,2010 at

Figure-12: The relationship between the mean geopotential height and day-time of
the actual and predicted cases
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Figure-15. Time steps versus number of steps

CONCLUSIONS
Using single level primitive equations model for the limited area

enclosing Middle East shows that the model gave adequate simulations

within the first two days. Whereas the simulation after the second day

thereafter failed to simulate the weather. An investigation for mean

geopotential heights shows that the curve of the means of the

geopotential heights for the simulations takes the same trend as for the

actual ones though the values are lower for the simulations than those of
the actual means. On the other hand the means of the predicted vorticity
are coincide to the actual ones except at 00 UTC on 3 January 2010 in

which the simulation could not go with the actual mean. This is
probably due to the smoothing process existed in the simulation. Also,

th. ru*.t of the actual and the predicted means of total enerry reveal

that the predicted values are underestimated the actual ones. Finally,

study of the impact of time step on simulations reveals that the

appropriate value of time step must be less or equal to 20 minutes

otherwise the model would stop working. Lessening the values of time

step will increase the number of steps of integration and consequently

the time elapsed to make the predictions.
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ABSTRACT
The purpose of this paper applies normalization rules for English sentences

(business rules) based on i.i11ury key. The user can select one or more primary

keys attribut" iro* the complement group list. The system will put the candidate

f."y in first location of compiement group list in order to apply normalization rules'

This development should take place on ERT; the program will split the primary key

attributes from normal attributes to build the functional dependency for each table.

The Functional Dependency will store in file called Functional Dependency Table

ittcontainξ table話興e,pdmary kcy att五 butes and nomd attlbulCS。

INTRODUCTION
The ERT contains Source Node Type (SNT) and Destination Node

Type (DNT) which either Entity or Attribute. Also contain source and

destination node and their relationship type; Source Node Relationship

Type (SNRT) and Destination Node Relationship Type (DNRT); the

,riU pi"t.nts the relationship name between nodes [1]'

Normalization is a process for evaluating and correcting table

structure to minimize data redundancies l2l, or we can define

Normalization is the process of breaking down a complex design i{9 a

group of simple relationships [3]. Normalization is the outcome of the

ivork originally done by E. F. Codd and is based on a rigorous

mathematical theore., *iri.h gives a solid theoretical foundation to the

technique [4].
The objectives of normalization process are:

1- To rnuk. it feasible to represent any relation in the database'

2-To free relations from undesirable insertion, update, and deletion

anomalies.
3- To reduce the need for restructuring the relations as new data type are

introduced [5].
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A primary key is an attribute or group of attributes that uniquely
identifies each entity in the entity Upe, and each record in the

corresponding database table. Foreign keys are the method used in
relational database, to show relationship. A repeating group is a group

of attributes in a record that occurs a variable number of times in each

record [6]. Functional Dependence or Functional Dependency (FD)

describes how one field (or combination of fields) determines another

field [7].
Transitive FD A ) B and B ) C together imply the transitive FD A

) c [6].
In [8] the program divides the entered sentence into three parts,

Subject Group, Verb Group and complement group. In This paper we
add primary key (PK) to complement group; also paper tl] was

developed where the PK is added to ERT to extract Functional
Dependency Table (FDT).

MATERIAL AND METHODS
The normalizationprocess has mainly three stages [2]:
1- First Normal Form (lNF)
There are three steps to convert table to INF:
For example: each customer has more than one invoice, so there are

repeating group and non-repeating group [6].

Step 1: Eliminate the Repeating Groups
The problem can be process by split the repeating group from non

repeating group, and make each group in separate table. We can solve
this problem in our application by input the following business rules

[6]:
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customer has cust. No. , Cust. Name and cust. Address

Invoice has Inv No , Inv. Date and Inv. Amount

The above business rule results an ERT as shown in figure (10).

Step 2: Identr.fy the Primary Key (PK)

The system provides capability to determine the primary key in

complement group for each table as shown in figure (9), the primary

key will be added to ERT.

Step 3: IdenttfY All DePendencies

the identification of th. primary key in step 2 means that you have

already identified the Functional dependency. The functional

dependency for customer table is:

Cust. No. ) Cust. Name, Cust. Address

The Invoice table has repeating group. In this case the Invoice table

should have foreign key to allow more than one invoice related to one

customer. In othei word in order to build the relationship type One-to-

Many (1-N) between two tables the customer table should have primary

tey (cust.No) and the Invoice table should have foreign key (Inv No)'

Therefore the FD for Invoice table is:) No , Inv. Date and Inv'

Amount
The FDT for Customer and Invoice table is shown in Figure (11)

2- Second Normal Form (2NF)
converting to 2NF is done only when the INF has a composite

primary keyltf ttre lNF has a single attribute primary key, then the table

is automaticallY in 2NF [6].
A table is in 2NF when:
l- It is in lNF.
2- It includes no partial dependencies; that is, no attribute is dependent

on only u portion of the primary key [2]. There are two steps to

convert table to 2NF.
For Example: Each project has a staff, so each employee has name, job

class (Architect, progtu*-er and mechanical and ... etc, and charge

hours for each Person.
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Proi.Num.(PK)

Proj. Name

Emp.Num。 (PK)

Emp. Name

Emp. Job Class

Emp. Charge Hour

}E亜彊ヨ
Employee

Table

Step l: Make New Tables to Eliminate Partial Dependencies:

For each component of the primary key that acts as a determinant in a
partial dependency. Create a new table with a copy of that components
are placed in the new tables. The can be solved in our system by
entering the following business rules:
Project has Proj. Num. and Proj. Name
Employee has Emp. Num. , Emp. Name , Emp. Job Class and Emp.
Charge Hour
The result will be an ERT as shown in figure (14).

Step 2: Reassign Corresponding Dependent Attributes:
Determine those affributes that are dependent in the partial

dependencies. The attributes that are dependent in a partial dependency
are removed from the original table and placed in the new table with the
determinate. The system can build the Functional Dependency Table
(FDT) to the above business rules as shown in figure (19).

3- Third Normal Form (3Nf)
Third Normal Form covers the case where there are dependencies

between attributes that are not primary keys; this is called transitive
dependency t6]. To be in third normal form, there should be no
transitive dependency.
A table is in 3NF when [2]:
l- It is in 2NF.
2- It contains no transitive dependencies. There are two steps to convert

table to 3NF.
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Empo Num.(PKヽ

Emp.Name

Emp.Job Class

Emp. Charge Hour

Transitive
Dependency

The above example has transitive dependency between Emp. Job Class

field and Emp. Charge Hour.

step 1: Make New Tables to Eliminate Transitive Dependency:

For every transitive dependency, write a copy of its determinant as a

primary key for a new table. A determinant is any attribute whole

value determines other values within a row. It's important that the

determinate remain in original table to serve as a foreign key.

Step 2: Reassign Corresponding Dependent Attribytes:
pjace the defendent attributes in the new tables (Job table) with their

determinants and remove it from its original tables (Charge Hour

attribute). Transitive dependency can be solved by update (Employee)

business rules.
Employee has Emp. Num. , Emp.Name and Emp' Job Class

Job has Emp.Job class and Emp. Charge Hour

The result will be an ERT as shown in figure (15). The FDT is shown in

figure (20).
Some time one attribute may depend on more than one primary key.

In our example the number of hours spent on each project by each

employee dependent on both Proj. Num' and Emp' Num' in the

essign-ent table, you leave those hours in the Assignment table as

Assiln Hours. The ERT of this case is shown in figure (16).

RESULTS AND DISCUSSION
In [8] the program divides the entered sentence into three parts,

Subject Group, verb Group and complement group. Each group will be

display in a list. The current system will display a message that ask

from the user select primary key attribute from complement group list,

when the user selecf an itern (by click), the item will be store in first

location in an array with prefix "PK" and this item will be deleted from

complement list, iherefore the array contain the Primary key athibute'
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As shown in following figure (l). The code is written in click event of
the complement list.

Figure-l: Add PK symbol to Candidate Attribute

The first loop of the following flowchart will copy the non key
attributes (attribute not selected) in the same array begin from third
location. The program will delete all items from complement list. The
second loop will retum the item to complement list with different order
as shown in the following figure (2). The system can add more than one
primary key ifneeded. This is done byjust click on candidate athibute
in complement list the following and above flowchart will be executed
again.

Dcine PKarrav oFslze llXl

For I=0 to List4ompSize

List<om(l)=PK

Delete item ftom mmp. list

PKana)(IF"PK"+" "+PK

I < = List-Compsize
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Figure -2:Complement List after Selection PK

After the primary key has been selected, the system will change the

ERT according to new complement list. The addition of primary key to

the ERT is very important step in order to extract the functional

dependency. There are four steps to extract functional dependency.

1- Extract tables names; the system will store the content of ERT's

"Source" field that contains table's names in list with repeated name.

As shown in figure (3).

PKanay(i + 2) = 1;tt-go,rp,,,

Delete all items of List-Comp

For I=0 to List-CompSize
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Figure -3:Repeating Tables Name List

The program will delete the repeated item to produce list without
repeating item. As shown in the following figure (4), the flowchart will
execute when "Functional Dependency" option in menu bar is clicked.

Figure -4: Unique Tables Name List

Open ERT File

Add Sot■ rcc Ficld of ERT File to List―
Table
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2- When the user selects an item from table list, the system will extract
the related field from the ERT. This is done by match the selected
item with ERT file. When the match is success; the system will check
the source attribute (Sattrib) and destination attribute (Dattrib); since
if the Sattrib is Entity (E) and Dattrib is Attribute (A); this means we
get table's fields; then the field name will be added to field list
Otherwise if the Sattrib and Dattrib both are entities (E) the system
will move to next record in ERT. This process will continue until the
system finds all fields. As show in the following figure (5).

Figure -5: Field Name Extracting

3- The field name is a collection of primary key field and non
primary key field, so we need to split them in order to compute
the functional dependency. We use the mid and left functions to

VttlName=Clickcd item

hm Table List

VSA=Sattrib icid ofERT

VDA=Dattrib icld ofERT

VS=Sourcc fleld ofERT

VSA=“ E"and VDA="A‖

and VS=VtblNamc

VDNode=Distinatio■ flcld ofERT

Add VDNodcto List… lold
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get list for primary key field and non Primary key field As shown

in the following figure (6).

1

For I→ to Llst‐ Ficld‐ Si2C

No
Lettist‐ Flddo,2)="PK"

Ycs

LV=M■ OSt‐Rddo,3,2o

Add LV lo肝h町‐Kc)はust

Removc LV ttm LЫ‐Flcld

Iく=LIist‐Ficld‐Si2e

No

2

Figure-6:Primary Key Attribute List and Non Primary Key Auribute List

Now the functional Dependency is ready to display. The first loop will
display the primary key list while the second loop' display the non key

attribute list. As shown in the following figure (7)'
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For I=Oto PK‐ List‐ Size

PK=PK+PK‐ List(D+“ '"

FL=FL+List‐ Field(D+"1:1

I=<=List‐ Field‐ Size

Figure-7: Display the Functional Dependency for Each Table
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4- The last stage, the system will open the FD file and store table

name, primary key attribute, non primary key attribute in FD

Table (FDT). As shown in the following figure (8).

Figure -8: Functional dependency Table (FDT)

RESULTS AND DISCUSSIONS
The system has been implemented in Visual Basic language' When the

user enters the following business rules:

Input Rules:
iustomer has Cust. No. , Cust. Name and Cust. Address

Invoice has Inv No , Inv. Date and Inv' Amount

The program will ask from the user to select the primary key field

from the complement group. The system will add prefix rrPKrr by click

on the candidate field. As show in figure (9)'

坤 囃●呻

呻

呻 mp

應                    ~

Figure‐9:Adding Preflx"PK"to Candidate A"Hbute

The above changes on the complement group should take place on ERT。

This is done by click on"Display ERT"button.The"Display ERT''will

be disabled after click on it.As shown in the following flgure(10)。

TCtp

Open FD File

Filc Namc Ficld=Clicked item
frorn Tablc List

PK Ficlds=PK

Table Ficlds=FL

c10sc FD Filc
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,1面iimil lNTl■Ⅲ■卜ⅢⅢlatmlⅢ lltTW
1‐ |:A

」暑
). 呻,:||‐ 1:lh l m 1:A

騰血: li:EI h“ ■ h飾耐 llA

Figure‐ 10:ERT in lNF with PK

The systenl will extract the functional dependency for Customer and

lnvoice table as show in fbHowing flgure.

Figure -11:FDT for Customer and Invoice Table

The following example illustrates the steps in 2NF.

Input Sentences:
Project has Proj. Name and Proj. Num.
Employee has Emp. Num. , Emp. Name , Emp. Job and Emp. Charge

Hour .The following example illustrate the complement field list before

click event

い OⅢ

has

Figure-12: Before Click Event
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Atter the user click on candidate attribute,thc system win add prcflx

"PK‖ and rnove candidatc attribute to flrst location in the list.

中 晴

綺疇
:器■一―理

Figure -13: After Click Event

The system will generate an ERT in 2NF as the following figure.

S,暉 :M“卜ml釧 l l・● Dt輌mlllド |● Dヽ1

hⅢ    l 1    11, K“ L | A

A" 11 I  い hi F" 1 A

職Ⅲ  11 :  " 底疇 Ne 1 ヽ

中 I  " 鴫Fa ll ヽ

い  1 I  鮨 呻

““

 :1 A

)1申  ll」__空  |… :1 1A

The foHowing flgure

(3NF)

Figurc-14:ERT in 2NF with PK

inustrates the problem of transitive depcndency

So暉:N71“ (ヽlt Dl詢ui田 |ヽ|| D∬

恥 l iE M` Itt NE l A

Llht l F h : 

“

Fa 1 A

恥 1 E 脳 14 Il tur l A

Jlt 1 I 五職 ‖出 ! A

, Jot l E |.l 1 A

. *a"X: I

Figure -15: ERT in 3NF with PK

illustrates the case if some field depends

Num. , Emp. Num. and Assign Hours

The fonowing flgure

primary key

″
“
′Se■te“agr

Assignment has Proi.
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Figure -lo: EKI wrth more than PKs

The window of FD appears when click on "Functional Dependencies"
menu bar option, the system produces function dependency,by click on
table name in table name list. As shown in the following figure.

Figure -17: FD for Project Table

The table name, primary key attribute and non primary
will be saved on table called Functional Dependency Table

key attribute

The table name, primary key attribute and non primary key attribute
will be saved on table called Functional Dependency Table (FDT). As
shown in following figure. The content of FDT displayed when click on
"Display FD" command buffon.

Figure -19: FDT for Employee and Project Tables

Figure -18: FD for Employee Table
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the following figure present the FD between Employee and Job tables

mT彙
T■l・ N聖 PKlrJ: TⅢ F朦

…

Ⅲ

…

■ N凛 工■ J↓ ¨

琳

“

い 出

Figure‐20:FDT for Employcc and Job Table

CONCLUSIONS
Two points arc conCluded from thiS papcr.First,the nollllalization rules

is a complex process, this paper illustratcs hOw wc can apply the

nollllalization proccss through business rule Sccond,thc system can

be used as a leaming program to eXtractthC FI)for cach tablc.

The FDT arc very usenll to convcrt the business rules into real WOrld

蹴響λ?鮒霊船ま紺ibybuilangFograln■
試ねke Ⅲ■

℃lationship based on primary key.
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ABSTRACT
This study was conducted on the workers in thc Nahrawan BHcks FactoHes(75

workers and control group of 20 persons not workers),The aim is to flnd out some of

the health effects fronl the exhaust poisoning gases on workers. Those gases were

released due to the buming fuel ofcrude oil and evcn the lubricate oil wastes ofheavy

machines and vehicleso Changes in some blood and chernical pararneters were used as

an indicator of the efFect range of those gases. The chenlical pararneters in blood

serum used were: ― Glucosc; Urea; Creatinine ; Sodium ; CholesteЮ l and
Triglycerides.  The special kits were used for the analysis to detei11line their

concentration changes. Results show that glucose concentration was decreased

signiflcantly from 5。 64 to 3.23 rnino1/Lo While Urea have increased signiflcantly

frorn 3.37 to 4.61 mmo1/L. also thc creatinine ; Sodium and Triglyccridcs wcre

signiflcantly increased fronl(53.03 to 87.21 );(141.3 to 143.6)and( 1.33 to 2.33)

mmo1 /L rcspectively. Thc cholesterol concentration shows not signiflcant slight

decrease from(5。 12 to 4.60)mmo1/L.Statistical analysis was used wtth t test under

probability<0.001 for comparison letween wOrkers and control group in each

parameter. Mcan concentrations; S.Do and S.Eo were also used. Results were

discussed and comparcd with other related studics.
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ABSTRACT
The ability of f″ ッitrO propagation of rhθ ッθ″αρ

`r“
νjα″α 膨

“
″. Plant was

studied using single nodes takcn from juvenile and intact plant o Aner sterilization of

explants,no contanlinations were recorded.Explants were cultured on MS medium

supplemented with Benzyl Adenine(BA)at phOtO period of 16/8(light/dark)。

The higher percent for buds differentiation reached 800/O in single nodes taken

fromjuvenile plant in nutrient medium supplemented with l.5 mg/1ofBA.Results of

multiplication stage showed that , the best multipHcation was on the medium
supplemented with 2 mg/1 of BA,reached 2.20 branch/cxplants,and the highcst
percent of branch length was at the concentration of O.5 mg/1ofBA,which reached

l。9 cm o The highest percent of rooting and the highest average number of r00ts was

58.50%and 2.50 Юot/branch respeclvely at the concentration of l.5 mg/1 of NAA

OJaphthalene Acetic Acid),Whi!e the highest average of root length was l.60 cm at
the concentradon of l.O mg/1ofNAA.
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ABSTRACT
Zarzartin Formation ( Middle Triassic ) had been studied sedimentologically in the

Alawaynat area , south Libya. The study indicated that the formation consists of
several fining upwar cycles and deposited in fluviatile meandering rivers.

Two main facies were recognized in the studied formation; coarse grained sedimsnts

facies and fine grained sediments facies. The coarse grained sediments facies

represented the main channels sediments and are divided into four subfac

ies ; lag deposits, cross-bedded, hozizzntal- bedded and cross-laminated. The fine
grained sediments facies represented overbank sediments ( [rvees, swamps and small
lakes ) and are divided into five subfacies: mudstone bearing remain of calcified
woods ; fossiliferous mudstones, siltstones and sandstones ; gypseous mudstones,

siltstones and sandstones; sandstones of parting lination and siltstones and reddish

mudstone.
The study indicated that the facies at the base of the formation might be deposited in

tropical climate as indicated by mudstone bearing calcified wood and fossiliferons
mudstone, siltstones and sandstone subfacies, whereas the upper part of the formation
was deposited in arid to semiarid climate as indicated by gypseous mudstone, siltstone
and sandstone and reddish mudstone subfacies.

Petographie study revealed that the invistigatid rocks are mature and contain mainly
of quartz. Therefore, the Zarzartin Formation was derived from sedimentary rocks

exposed at the southeast and northeast of Murzuk basin as indicated by sedimentary
structures.
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