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ABSTRACT
The present study deals with histopathologcally of sheep liver infected withhydatid cysts caused by from Echinococcus granulo.rzs The pieces of liver werefixed soon after they taken out from the anim]al', body und sections prepared andstained with haematoxylin and eosin,(HE), then *... .*u-ined micros*i*r.

The cysts were differ in size and intensity of histopuirroiogi.ur changes proportionalinversely with the size of cyst. The pathologicar .ir*g"r ifpeared clearly in regionsclose to the cyst wall and the microscopic elxaminatioi ,t o*.a that the hepatocyteswere deformed in size- and shape due to reduced cytoplasmic contents and manygaps were seen around the fibrous cyst wall,also showed nuclear pykonosis andelongated cells in some area of tissue.These effects were seen at the distance fromthe cysts wall' also there were some fibrotic tissue near the cyst wall with some
areas of calcifi cations.

t
{

The present study indicated that the hydatid cyst fluid produced high toxic effect intissue surrounding the cysts caused 6y both histopath'oltgically and mechanically
changes.
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Echinococcosis is a zoonotic infection caused by cestoidean
species of the genus Echinococcus. (1) The majority oi the hydatid
cysts affect the liver followed by the lungs, brain, peritoneal cavity
kidneys and bone marrow and other orgunrlrhoracic complications of
hepatic hydatid cysts result from the pioximity of hydatid cysts to the
liver . (2) Echinococcosis is manifested as disease of variable morbidity
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Histopathological Study ofLiver Tissue In Infected Sheep with Echinococcosis

and mortality depending upon the species or the strain , and occurs
almost universally in the liver (abolt 75Yo of cases), however some

other organs are also involved: lung 9Yo; muscle 5%; spleen and kidney
abouft2%o;brain l.5o/o; bones l%, heart less 1o/o and other sites, 3.5ol0.

(1,3)
Cystic Echinococcosis (CE) is caused by the metacestode stage of

various strains ofE granulosus, (4) which is a cystic structure typically
filled with a clear fluid (hydatid fluid). About 5 days after ingestion of
eggs, the metacestode is a small vesicle (60 to 70 pm in diameter)
consisting of an intemal cellular layer (germinal layer) and an outer
acellular, laminated layer(5). This cyst (endocyst) gradually expands
and induces a granulomatous host reaction, followed by a fibrous tissue
reaction and the formation of a connective tissue layer (pericys0.(4,6)

present study deals with histopathological changes in liver tissue
that infected with hadatid cysts and compare with normal tissue of liver
as control.

MATERIALS AND METHODS
Sheep liver biopsy infected with several hydatid cysts and

uninfected liver tissue were extracted. Sections of the liver including the
infected and uninfected parts were prepared for examination
For histopathological examination, tissue samples were taken from liver
of sheep. Samples were fixed in buffer formalin 10% by routine method
and then histopathological section was prepared. Samples were stained
by hematoxylin and eosin (FIE)and finally were observed under the
microscope.

RESULTS AND DISCUSSIONS
Histological examination revealed metacestodal tissue in all liver

samples. Parasitic cysts noticed of an outer laminated layer, an inner
germinal layer, The cellular laminated layer was either nondisrupted and
lined a cystic vesicle or was fragmented and often presented as a
convoluted structure and it stained eosinophilic to rarely orange on FIE
stain. Fig.(l)

The histopathological study oftissue including the cysts showed
that the tissue contains very small cysts with considerably thick wall
and its germinal layer was covered by laminated layer the cyst contains
little amount of cyst fluid but the protoscolexes were absent(Sterile
cysts).
The hepatic cells were changed in shape and size and compressed with
disturbed arrangement as compared with cells in the normal
hepatocytes. Fig.(2a,b) The hepatocytes surrounding the cyst wall have
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undergone necrosis, while nuclear and cell membranes were dissolved.
The nuclei were not clearly visible in compact cyst wall but were visiblein loose tissue. Hepatic nucrei were elon[ated, dark and solid showing
indications of pyknosis. Fig.(3a)
There were some indications of abnormal cytoplasmic vacuolation in
the- area beyond the fibrous tissue. some of the hepatocytes were
deformed due to reduced cytoplasmic contents and la.ge gup, i, tissuewere also seen around the fibrous cyst wall, and the cell membranes
were not discernible. Fig.(3b) Slight disturbance in the ,o.-ut n.puti.architecture was visible. Arso there was a well pronounced fibrous
tissue layer around the laminated layer of the .vrt, Fig.(3a,4)This layer
seemed to be formed by highly compressed cell in which the cell
membranes had been obliterated.
It is mostly seen in the liver symptoms of necrosis of the central portion
of the cyst with abscess formation. The necrosis is thought to be due tothrombosis of the vessels in this area.Figure (5) shows some ofcalcification areas in some regions near the cfst wall.

Figure-l:(a) Showing liver tissue contains very small cysts , there is little amount of
cyst fluids but the protoscolexes are absent.(Sierile cysts) (b)fibrous
tissue (c) and some of calcification area (400X)t

t

3



Safaa

Figure-2: a) Normal liver tissue showing central vien and hepatocytes at (100X)
b)Infected liver tissue at (400X)

In the grggent i4vggligatlqn it 1va9 ng19{ thet the BrQ$gnsQ af
many small cysts particularly have simple or no effect on the liver tissue
that some cells and their arrangement remained more or less normal
with functional and normal nucleus. This was expected because at this
stage neither the size ofthe cyst is large enough nor the host tissue has

been exposed to high quantities of hydatid fluid (7). Two facts were
already known that the cyst wall is permeable and that when released in
the body the hydatid fluid can induce a severe anaphylactic reaction in
the body. Normally smaller amounts of hydatid fluid is constantly flow
out of the cyst into host tissue, therefore, the host tissue is constantly
exposed to HCF in very small quantities. (8)
As the cyst grew in size the cells around the cyst showed a pressure
atrophy so the cell membranes were destroyed and nuclei became
elongated, pyknotic and the progressive fibrosis that showed in damage
ofthe tissue,
this result was compatible with many investigates (7,9)
Around some of the cysts the host tissue showed fibrosis and cirrhosis
due to the effect of hydatid fluid seeping out of the cyst wall. However
it appeared that discinemable effects were only provided after long
exposure to the fluid ( 10).
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hepatocytes
b)Showing
are some

beyond the

\
i

Figure-3: Liver tissue Infected with hydatid cysts.(at400x) a) Showing
surrounding the cyst wall have undergone necrosis
hepatocytes with elongated and pyknotic nuclei. There
indications of abnormal cytoplasmic vacuolation in the area
fibrous tissue
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Histopathological Study ofLiver Tissue In Infected Sheep with Echinococcosis
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Figure -4: Showing pronounced fibrous tissue layer around the laminated layer of
cysts, formed by highly compressed cells in which the cell membrane
has been obliterated and hepatic nuclei pyknosis.(at100X)

Figure -5: showing some of calcification area were seen in some regions near the
cysts wall, and fibrotic tissue.(at400X)

The HCF with /without autolysis based upon proteolytic enzymes are
definitely in action that damage the plasma membranes of hepatocytes
and interfere with the permeability of the plasma membrane. This
resulted in the seepage of cytoplasmic enzymes, metabolites and plasma
content out ofcell membrane. In hepatic echinococcosis, the liver tissue
reaction to the hydatid cysts consists in formation of fibrosis and
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marked inflammatory changes around the cysts. They may initiatereactive hepatic changes (nonspecific reactive hepatitis;1i,t t; '
It is mostly seen in the liver symptoms of portal hypertension andnecrosis of the central portion of the ryst with ubr."r, formation. Thenecrosis is thought to be due to thromtosis of the vessels in this area(e).

It has been shown earlier that mast cells are a source and a main inducerof fibroblast and epithelial growth factors in tissue of liver that infectedwith hydatid cysts (12)
As conclusion, in sheep liver biopsy infected with hydatid cysts, thepathological changes of liver tissue surrounding the cysts were:. presence of sterile hydatid cysts with cyst fluid.

' Presence of necrosis including damage in hepatocytes and
changing in their shapes.

o Presence of fibrosis tissue around the cysts.o Presence of calcification among the .yrtr.
' \o histopathological changes in other parts of liver normal

tissue.
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Thyroid autoimmune antibodies for enzyme Peroxidase, Thyroglobulin and Se, Zn levels in elderly
patients with hypothyroidism iri lraq 

Ar-Baiyati, Mohammed and Al-Rubae

recognized as the principal autoantibody protein in thyroid microsomes
and known as thyroid antimicrosomal antigent3l . Thyroglobulin (hTg),
a water soluble glycoprotein with a molecular weight of approx 660.606
dalton . Is the principal constituent of the thyroidal colloid shareing
about 75Yo of itil: s mass. Synthesis of the thyroid hormones T3 and Ta is
based on the oxidative iodination of tyrosine residues of the
thyroglobulin molecule within the cell tal. Thyroglobulin is transported
by the microsomes. In serum of patients with autoimmune thyroid
disease (ATD) autoantibodies to thyroglobulin (TGA) microsomal
thyroid fraction (TMA) and thyroid peroxidase enzyme (TPo) are
frequently present t'1. Both trace elements and thyroid hormones play
essential roles in human body e.g, iodine , iron , selenium and zinc t6l.

Selenium is a potent antioxidant, an integral part of the body natural
antioxidant glutathione peroxidase system, and also helps to boost the
immune system tTl.Selenium play a role in type i and type 2
iodothyronine deiodonase, the enzymes responsible in humans for the
conversion of Ta to the active form T3 are aselenoenzl-"s [ti. Zinc is
essential component of many important enzyme, it plays an important
role in protein synthesis, regulation of gene expression, moreover zinc
stabilized the structure of protein and nucleic acidtel. The role of zinc in
thyroid hormone peripheral metabolism is still being elucidated ;

however, preliminary evidence suggests this nutrient might play an
important role trol.However the interaction between trace elements and
thyroid hormone are often controversially given so in order to make
clear the influence of thyroid hormones on the homeostasis of selenium
and zinc in primary hypothyroidism elderly male and female . There are
little information about the relation between TPO-Ab and Tg-Ab in
thyroid dysfunction patients .So this study was carried out to veriry the
relation between these parameters.

MATERIAL AND METHODS
Samples of blood were collected from hypothyroidism patients at the

specialized center of endocripology and diabetes Alkindy hospital -
during 2007.

Forty two elderly > 60 years olds (21) female (F) and (21) male
(M) diagnosed by the elevation of TSH and the reduction in free T4 and
free T3 in addition to(42) apparently healthy individual > 60 years as

female control C(F) and male control C(M) .The serum was obtained by
centrifugation of blood at 2500 (rmp) for (10 min) . This serum was
stored at ( - 20 c) unless used immediately.
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populations ll刻 .HypOthyroidism was relatcd tO(TPO― Ab)titres Of>
200 Kl」 /1  and thyroid h0111lone levels varicd、 vith age and sex l17].

麓:憾蝋」井配郡i龍艦隆f糧蹄](F)are shown,alsO a signl■ cant
increase in(Tg― Ab)for(F)cOmpared to(M)was found,Thyroid
peroxidase autoantibOdies(TPO― Ab)arc Of path010gical importance
because they are present in the maioriサ  of HashimotO thyroiditis
patients and cOrrelate with the active phase of the disease  unlike

thyroglobulin autOantibodies(Tg‐ Ab), they may damage thyroid cells
by cOmplement flxation . The detection of thyroid perOxidase
autoantibodies(TPO― Ab)and thyrOg10bulin autOantibOdies(Tg― Ab)
and the measurement Of thyroid stilnulating h011110ne,has been used in
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in males, and in females the prevalencc rates increased with age, It
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speciflc antigenic mechanisms are probably of less importance[22〕 The
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紺i馳掛捕i榊撻lttj潔殿贈
肌Ft乳掘鏃諸鷺北北I凛棚w緊盤観翼:糧
榊脚鷺欄曇諄辮鱗]animals and humans remains un`

髯野λ鮒躙 淵雲
‖ ∫鼎 1鯛1露聯are situated at the 10wer liIInit Of rall

of nα皿J goup was hgh∝■an思
穿笙燦訛郡fFup'」

Ю
negative correlatiOn was fbund betw(

蓼 b)leVels were higher in female

cally in older than 60 years also Se

tients group cOmpared to cOntrol.
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Table‐ 1:TsH,FT3,FT4 1eVel i Of 1l studied
Group

description No
TSH
MIu/mL
mean tt sD

FT3

Pg/mL
mean tt SD

FTa
nglmL

mean + SD
P

C(M) 21 1.8± 0.12 2.4± 0.26 0.98± 0.09

(M) 21 15.5± 3.5 0.79± 0.21 0.60± 0.03 P<0.0001

C(F) つ
４ L9± 0.H 2.3± 0.25 0.95± 0.07

(F) 21 16.15± 4.11 0.85± 0.36 0.46± 0.02 P<0.0001
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Table -2: TPo - Ab and Tg - Ab levels in sera of all studied―AD leVeis in sera

Group
description No

TPo― Ab
IU/mL
mean tt SD

Tg― Ab
IU/mL
mean tt SD

P

C(M) つ
ん 50± 8.2 65± 15.2

(M) 21 110± 27.3 125± 25.05

P<0.0001

C(F) 21 48± 10.1 63± 16.0

(F)
つ
４ 190■ 26.2 210± 30.8

Pく 0.0001

P中 く

0.0001

P* statistical difference between (M) and(F) .
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Table :3- Se andZn levels in sera of all studied groups .

Group
description No

Se

pdmL
mean + SD

Zn
pg /mL

mean * SD
P

C(M) 21 0.099± 0.005 1.02± 0.051

(M)
つ
４ 0.045± 0.013 0.90± 0.05

P<0.0001

C(F) 21 0.097± 0.004 1.01± 0.08

(F) 21 0.042± 0.014 0.92± 0.08

P<0.0001

P*>0.05

P* statistical difference between (M) and(F) .
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ABSTRACT

New hetrocyclic der市 at市es of 7-aminocephalosporinic acid compHsiry 7-[2-(6…

aryl-5‐ arylimino-5,6¨ dihydroimidazo[2,1-b]-1,3,4-thiadiazol-2-yl) thiOacetarmdO

and dithio acetomido moieties are reported. Oxidation Of 2-mercapto‐ 6-aryl- 5-
arylimino‐5,6-dihydro imidazo[2,1-b]-1,3,4-thiadiazoles(1-5)by H202 reSultcd 2,2-

dithio bis(6-aryl… 5-arylimino-5,6-dihydroimidazo[2,1-bO-1,3,4-thiadiazoles(6-10)

and then converted into dithio acetic acid derivativcs(11-15)。「Fhe acid ch10rides of
compounds(H-15)were prepared from their rcactiOns with thiOnyl chloride―

triethyl alnine,which upon stiring with amino cephalospoHnic acid(7-ADCA)at

room temp yielded the corresponding cephalospo五ns(16-20). On Other hand,
compounds(1-5)were COnverted into thioacetic acid de五 vatives(21-25)by reaCtiOn
with chloroacetic acid in alkaline inedium,which upOn fo1lowing same steps as fOr

preparation of(16-20)yieldCd the corresponding cepha10sporins(26‐ 30).
Furthe.11lorC,the antirnicrobial activities against bOth Grarn― positive and Grarn―

negative bacteria were evaluated for the synthesized of compounds.

INTRODUCTION
Cephalosporin derivatives are interesting series of antibiotics which

have been to posses a wide spectrum of biological properties such as
antibaterial activity against both Gram-positive and Gram- negative Il-2l better stability against (B- lactamases [3-5] anritumor activitiy 1o-t1
anticancer prodrug[9] . In this work we have described the preparation
of cephalosporins (16-20) and (26-30) which have bicyclic hlteiocycles
especially 5,6- dihydro imidazo 12,1 - bl -1 ,3 ,4 - thiazol-2-yll--thio
and dithioacetamido substituted ring systems on position (7) urj nuu.
evaluated their antibaterial activities .
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Synthesis and AntimicЮbial of(c7)Fused Riny(ThiO or dithio)substituted Cephalosporins

Redha,Shakir and lebtehal

MATERIALS AND M[ETHODS
Material

7- Amino cephalosporamic acid was a kind giff from Al_ Nejmabulk pharmaceutical co., Jordan , All chemicals and solvents from Fluka
were analar grade.

Instruments
Melting points were determined in open capillary tubes on_a
Gallen

kamp_ melting point apparatus and are uncorrected . The IR spectrawereR recorded by KBr discs using pye-unicam sp3 _ r00spectrometer .UV spectra were record.ed using 1 % sodium bicarborate
by cintra 5 GBC spectrophotometer . 'rrNufsfectra were recorded ona Hitachi -perkin Elmer 60- MHz NMR spectiometer in DMSO _ d6with TMS as an internal standard . Elemental analyses were done on acarlo - Erba anaryzer type ll106 Ascending thin- Layer
g[gmatography was carried out on keiselgel 60 F245 with fluoresent
indication , Merck , Germany , for monitoririg the reaction and checking
the purity . Spots of compounds were revealed by reacting with iodinevapour. chromatogram were eluted by the followlng solre,it systems51: Ethanol : acetic acid : water (2: i :2)
52: Ethanol : Butanol (2 :2) .

characterization data of the products is given in Tables (l-7 and 9 ) .

2- Mercapto-6- aryI-S-arylimino -5,6- dihydro imidazo 
[ 2,r-bl-r,3,4-

thiadiazoles (l-5) [10 ] General proceedurl
To 

.a 
stirred suspension of appropriate 5 -lr- aryr-2,2,2-trichroro ethyl]

amino-2- mercapto-1,3, -thiadiaiole (o.obz mole', 0.6g g ) and
appropriate aniline (0.002 mole ) in dioxane (20m1) was added TEA
(0.001 mole ,0.62 g) and the mixture was refluxed for 4hrs . The
reaction mixture was then cooled , poured in water (50m1) and the
product obtained was

crystallized from ethanol to give compounds [r-5] (Table I ).

ヽ■
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'able -l: physical data of com (1‐30)

Ｎ̈ｏ．
Rl Rっ M.P°C Yield

%
Rlr'alues

System I System 2
1 ‐C`H、 m‐CIC`H` 228‐230 76 078 0.702 2ゴ〕lC6H4 m―CiC`Ha 278‐280 ‘

υ 0.58 0.63p~BrC6H4 m‐ CIC6H` 303‐305 64 0.60 0.554 』  OC6H4 ―C`Hく 288‐290 78 0.45 046
_ p‐02NG6H4 ―C`H、 248‐250 66 0。 79 0.71

6 ‐C6Hs m―CIC`H` 118‐ 120 51 0.78 070
7 p‐CIC6H4 m‐CIC6H4 214‐216 40 0.58 0.63

p~BrC6H4 m¨ C iC6H4 220‐222 42 0.60 0.55
9 p‐HOC6H4 ‐C`H、 170‐ 172 55 0.58 0.46
0 p‐02NC6H4 ~C6H5

178‐ 180 39 0.79 0.71
1 ~C6H5 m―CIC`H4 230‐232 62 0.63 0.74
2 P¨CiC`H` m‐CiC6H4 176‐ 178 60 0.71 0.68
3 p‐BrC6H4 m‐ CIC`HJ 241‐242 0.56 0.64
4 p-HOCoHr ‐0島 216‐218 62 0.60 0.68

p‐N02C6H4 -0島 240‐242 57 0.58 0.55
6 -CoHt m-ClC6Ha 215‐217* 62 073 0.76
7 riC6H4 m―CIC6Ha 182‐ 184* 46 0.96 0.72
8 p‐BrC6H4 m‐CiC`H4 208‐210* 55 0.73 0.80
9 p~HOC6H4 ‐3Js 177-178* 73 0.83 0.86
20 山 NC6H4 ―C〃s 218‐220* 0.64 0.70
21 ‐C`H、 m…CIC6H4 176‐ 178 81 0.66 0.58
22 2CIC6H4 m‐CiC`H` 168‐ 170 67 0.64 0.67う
Ｚ _ p~BrC6H4 m‐CIC`H` 175… 177 65 0.70 0.68
24 p‐HOC6H4 ‐C6H5 182‐ 184 0.71 0.77う
Ｚ 幽 C6H4 ‐C6H、 160‐ 162 76 0.60 0.54
26 ‐C6H、 m~CIC6H4 272‐274* 40 0.63 0.74
27 p‐ CIC6H4 m‐CiC6H4 294‐296* 26 0.71 0.68う
４ p‐BrC6載 m―CIC`H4 230-232* 30 0.56 0.64
29 p‐HOC6H4 C̈`H、 320‐322 43 0.60 0.68
30
*

幽 C6H4 ―C6H、 290‐292* 27 0.58 0.55

Al‐ Mustansiriya J.sci
Vol。 20,No2,2009

decomp.

2,z-Dithiobis (6-aryl-S-arylamino-5,6-dithydro imidazo[2,]-bl-t,3,4-
thiadiazoles (6-10)

General procedure
Hydrogen peroxide (14.8 ml,3yo w/ v) was added dropwise to

solution of compounds tr-51 (0.01 mole ) in ethanol (100 mlf with
stirring for lhr. at r.t. A precipitate was collected by filtration, washed
with D.w., ffid dried in an oven at70oC, to proviie compounds [6-10 ](Table l)

Tl
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Synthesis and Antimicrobiar of (C7) Fused Riny (rhio or dithio ) ,ror[,Jfi:,:.f}1lr#ffir,"n",

2-(6-Aryl-5- arylimino-5,6- dihydro imidazo [2,r-br-r,3,4-thiadiazole-
2-yl )-dithio acetic acid (il_tS)

General proceedure
An aqueous solution (30 ml) containing a - mercapto aceticacid(7.4 m mole,0.68 g ) and potassium hydroxide (7.4m mole ,0.42g. ) adjusted to pH 7.5 was added to solution of compound (6- r0) . (7 .4m mole) in 25 ml of potassium chloride (2N) at pH 7.5. The reaction

mixture was stirred at r.t. for r hr. The pretipitut. was filtered , washedwith distilled water and dried on an oven at 70"c to yield compounds
u l-1sl

7 -12'(6- Aryl-s- a rylim in o-5,6- d ihyd ro im id azo I 2,r-bl-r,3,4-
thiadiazole-2-yl )-dithioacetam ido | - desacetoxy cephalospora nic
acid

lt6-201

General procedure
An anhydrous solution of compounds (ll- 15)( I r.39m mole) and

TEA (l1.39 mmole , r.15 g ) in 30ml of THF was cooled to (-10 )"c .
To this solution socl2 (r 1.39 mumble, r.35 g) was added dropwise

with continuous stirring. The resulting mixiu.. *L l.flfb;30 -i". *i,r,continuous stirring at 0oc. A coored-solution of 7-ADCA (1 1.5 mmole,
2.6 g), TEA (1105 mmole, r.25 g) and (r0 mr) of D.w., was added ailat once to the mlxed anhydride solution. The resulting mixture was
vigorously strred for2 hrs atr.t. Then diluted with 30 ml of D.w. and
extracted twice with 20 ml of DEE. The aqueous phase was acidified
with diluted HCI to pH : 3 and triturated with Nacl. The resulting
suspension was extracted with E.A (20 ml X3). The extract was dried
over anhydrous sodium sulfate and evaporated io dryness under reduced
pressure' The residue was triturated with petroleum ether and filtered toprovide compounds [16-20] (Table I ) .

!l!- \"VI-5- a ryIim i no-5, 6- d i hyd ro im id azo | 2,t_bl_t,3,4_
Thiadiazole-2-yl )-thio acetic u.ia 1zr-25 ) Generul p.ocedure

To a solution of compounds t1-51 (14.6g m mole) and
chloroacetic acid (14.68 m mole, 1.4 g in 30 ml of ethanol, 5.7 mlof
potassium hydroxide (5N) was addeO.lfre reaction mixture was heated
under reflux 2 hrs. The hot solution was filtered and the ethanolic
solution was evaporated under reduced pressure. The residue was
dissolved in D.w. (50 ml), acidified witrr diluted HCI to pH:3. The
precipitate was collected by filtration, washed with cold D.W. and dried
to provide compounds [2 ]-25) (Table l).

21
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7 -12-(6- Lryl-5- a ryIam ino-5,6- dihyd ro im idazo [2,]-b] -1,3,4-
thiadiazole-2-yI)- thioacetamido I - desacetoxy cephalosporanic acid
[26-301

General procedure
These compounds were prepared by the mixed anhydride

method as described in preparation of compounds ( l6-20)

RESULTS AND DISCUSSION
In the present work, 2- mercapto-6-aryl-5-arylimino-5,6-

dihydroimidazo [2,i-b]-l],a-thiadiazoles ( 1 -5 ), which were previously
prepared by us [0 ]were used as the key intermediates for further
synthesis .

Thus , when compounds (1-5) were treated with hydrogen peroxide in
alcoholic media,2,2-dithio bis (6-aryl-5-aryl imino -5,6- dihydro
imidazo 12,1-bl 1,3,4- thiadiazoles (6- 10) were obtained , (Scheme I )
(Tables I and2 ) . The suggested mechanisum was shown as below :

H202

HO ttArSH     ArS・ +H2°

ArS+Ar― SH      Ar― S― S―Ar+H・

H' + 2HO' H2°

Ar=

The reaction was followed by disappearance ofabsorption band
for SH (2600 cm-r) and appearance ofnew absorption band at 950-960
cm-r; belonging to the uS-S. UV spectra of comptunds (6-10) showed
two
intense maxima at 200-232 nm and 335-308 nm due to n 

->7t 
and n -> n * electronic transitions respectively.

The treatment of compounds (6- l0 ) with thiolate anion of 2-
mercapto acetic acid in aqueous medium^ at pH = 7.5 led to the
formation ofcompounds (11-15 ) . The reaction was preceded through
SN mechanism as follow

hv ●
０

つ
４
つ
‘
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Synthesis and Antimicrobial of (c7) Fused Riny (Thio or dithio ) Substituted cephalosporins
Redha, Shakir and Iebtehal

Aト
Ч

Ar= N

Ar-S-S-R * ArS-

R=―CH2C02H

s″
/Jし、、

These  disulflde  linkage  cOntaining  cOmpOunds have been
identifled by some spectral data,the IR spectra of them shOwed the

appearance Ofttaracte五 slc absOrptiOn bands near 3000_3600 cmJ and
1730-1745 cnl… l which be10nged tO the υc)II and υc=o Of the acid
respectively。 (Tables l
and 3)。

The  substituted  dithiO  acetic  acids  incorporated  intO
cepha10sporanic acid were synthesized by the reactions Of cOmpounds

(11‐ 15)with thionyl chloride in the presence of triethyl amine which

afforded new cepha10rosporin derivatives(16‐
20)。

These derivatives exhibited the bands 3100 cnl‐ l and 1700…
1720

cm‐
lforυ
NH and υc=o Ofamide respectively(Table l and 4).

CompOunds(21-25)were prepared On treatment Of cOmpOunds(1_5)
with α_ch10rOacetic acid in basic mediunl through nucleophilic

substitutiOnme6hanismo The IR spectra ofsulflde cIP7:°
undS(21‐25)

displayed peaks at 3000_3500 cnl‐ l and 1720‐
1740 cnl‐

課」掘rittT出窯i彙霧明鷺鑑『
°貴h SH『Oup
their f0111lations

(Table l and 5)。

Cepha10sporin derivatives(26-30)were prepared and identifled in

similar methOds as described fOr cOmpounds(16-20)(Table l and 6)。
lIINMR spectrum ofder市

at市e(30)was showed the f0110wing signals。

i::1厳lttF
I子1:粗 :諧,明IT;dH)

19:;:租 '沼
,ざ品野
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(1)S‐CH2C°°
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Antimicrobial Activity:
The antimicrobial activity of cephalosporins (16-20) and (26-30) were evaluated

From the data obtained in Table (8) , it is clear that compounds (16-20) were found
to be highly active than (26-30) :against various types of micro organisms except
pseudomonas aeruginosa The activities of these compounds were probably '
attributed to the incoporation of fused ring into disulfide and sulfide bonds of the '
parent compounds respectively. 

t

Table:8‐ Antimicrobial Activity of Compounds「 16-20,26‐ 30

A ntimicrobial activ
"

Compounds
Staphylocous Escherichia Micrococcus Pseudomonas

Aurens
25923

εο′J29D~22 ′θ′
“
s93イ f

Aeruginosa
27853

50L1/hOle

16 22 Ｏ
Ｄ
Ｏ
Ｄ 20 5

17 27 31 15 9

18 20 30 15 8

19 22 31 17 7

20 20 28 19 5

26 21 29 17

27 27 30

28 17 28 5

29 14 17 15
つ
Ｄ

30 13 つ
Ｊ
う
乙
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A Quantitativ" trjr^1"q*ding Immunogroburin and comprement components AgainstHe I i c o b ac te r p y I o r i Among l.u-q i Oy#pii. patients

immunoglobulin M (IgM) response to the uu.t..ixlli;i]'"', 
Nada and Jasim

IgA response at mucosal site ir ,t"rgt, to be functionar indecreasing bacterial motility, 
- 
inhibiting ";orr..ence, 

,"riruririrrgbiologically active bacteriar products ard-p.wenting antigen uptake.Additionally, IgA antibodies may. also blocil rgc --.aiut.i response,complement activation and association tissue ju*ug. izj .n..pite thestrong local antibody response_ to H.pyrori, infection is generalrychronic; circulating IgGl una tgc+ and frequently rgG2antibodies areobserved (8).
In a well documented volunteer study, IgG seroconversion occurredbetween 22 and 33 days after inr.ction, ffi;;"nt studies showed aninitial IGM response, foilowed much tut"r-iy-un IgA seroconversion.The specificity of circulating host urtiuoay response to H.pylori iscomplex and extremely ,ruriubl., which ,... to be a reflection ofdifferences in theimmune responses rather than the antigenic diversityof the bacterium (9).

PATIENTS AND METHODS
The study was carried out from Septembe r 2000through June 200r,it included I 19 Iraqi patients complaining dyspep sia (67 males prus 52females) with an age mean 39.2 years otJaran ug" ,urrg.d between 15 _83 years old.
In addition to a.contror group consist of 20 healthy vorunteers (15females plus 5 male) with an age mean 30.5 years old & anage rangedbetween 10 - 58 years old.
The patients classified as a dyspeptic if got epigastric pain, burning,regurgitation, nausea, vomiting for more tiun ) weeks duration withtaking in consideration all predisposing factors which lead to associateddyspepsia like rheumatoid complaints medications or variousantimicrobial agents. An endoscopic examination was carried out by aconsultant or a surgeon to the work patients group to confirm thedyspeptic status.
The presence of H.pyrori was determined by gastric biopsy ureasetest, biopsy culture onto chocolate agar plate, histopathological Giemsastain, and patient considered curture positive if two of the past threeexaminations were positive.

Regarding the immunological assays, a venous blood sample were takenrandomly from 50 patients from the total ll9 patients group, and fromall the 20 control group, Five milliliters *u, ..nt.ifuged-& ,to.. the seraat10 oC until to be used.

. Tl. immunoglobulin and complement components were determined
by endoplate single radiar immunodiffusion tesi as fallows:
Leave the endoplate plus reference sera at room temperature, then mix 5micro litters from reference sera and patient,s ,..u, then dispense into
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appropriate plates well & incubate it at room temperature for 48 - 72
hours then read our result by measuring the rings diameter by the
graduated magnifuing lens.
For each immunoglobulin or a complement component a standard
curve was prepared by blotting the results of a reference sera into a high
, medium , and low concentrations according to the standard curve in
mg/dl regarding IgG , IgM , IgA , C3 , C4 .

RESULTS AND DISCUSSIONS

hom H.pylori culture positi

The results indicated that gastritis was predominant clinical entity
in the current work patients group (41.2 Yo) , next to it was the duodenal
ulcer (26.9 oh) , while the combined gastritis and duodenitis occupied
(10.9 %) of the total number. Duodenitis inflammation occurrence in
5.9 % , on the other hand gastric ulceration cases plus non-ulcer
associated dyspeptic cases occurrence were nearly equal 3.4 o , gastric
carcinoma was reported in 1.7 oh of the work patients group , and finally
6.7 % was identified as a miscellaneous group complaining from reflux
esophagitis , prepyloric hyperemia , gastric tiny bleeding spots , and
celiac disease (Table-1) .

aTable-1: The numbered clinical entities diagnosed via endoscopy in the patients
W Cu 11lVc

Clinical entity
Patients number
from the total
sroup (l l9)

Percentage from
the total patients
sroup (1 l9)

Gast五 tis 49 41.20/0

Duodenal ulcer 32 26.90/0

Gastric ulcer 4 3.4 %
Gastritis and duodenitis 13 10.9%
Duodenitis 7 s.9 %
Non-ulcer associated dyspepsia 4 3.4 %
Gastric carcinoma つ

４ 1.7 %
Miscellaneous gastro enteric entities ０

０ 6.7 %
Total 119 100%
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Figure-5 :Revealed the IgG level (r)represent control group (2) represent patientsgroup ,bar(3,4) represent the normal range.

It is clarified from above figures regarding the immunoglobulin level
measurements that IgG titer was elevated in a chronic cases of
dyspepsia beside an elevation in the IgA level , while IgM level remain
within the normal values . In addition ih" C3 values also is in creased in
parallel with the IgG , & IgA level , on the other aspect c4 remains
within the normal value resembling the IgM level .

Table-2: Mean value and standard deviation of immunoglobulin and complement
components in patients and control srouns.

The mean difference is significant at p < O.OS

It is clear ftom Table (2) that the
occurrence of H.pylori infections among
control group.

In addition the level of IgA also is

IgG level is high during the
the patients group than in the

components ln patlen ts and control grou
Immunoglobulin /

complement
Control group Patients group

(+ve) for H.pylori
Normal value

(mg / dl)
IgG mean + S.D 1550.3 EL323.02 *2109.61土

100。41
844-1912

IgM mean + S.D 163.1■ 11.5 175± 40。36 50-196
IgA mean + S.D 297.85± 95。22 *548.71± 91.42 68-423
C3 mean + S.D 147± 20.28 *271.38± 62.8 101-186
C4 mean + S.D 27.1±7.90 32.5± 10.32 16-47
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H.pylori infections within the patients group , while IgM level remain
within the normal range regarding both thi complemlent components
were measured as c3 is elevated among the patients group while its
level remain below the normal value in the conLol g.orf . on the other
hand C4 level is still within the normal .a.rge ialue regarding the
patients.

The gastric mucosa separates the underrying tissue from the vast
array of antigens that traffic through the siomach lumen. while the
extreme pH of this environment is essential in aiding the activation of
:nzymes and food digestion, it also renders the gastiic epithelium free
from bacterial colonization, with the exception oione importunt t u-*
pathogen, H. pylori.ltol

H. pylori infect about half of the world,s population. H. pylori elicit
yarke{ i-mmune responses, but the infection 

-is 
commonly life_long.

Some infected individuals. r-emain asymptomatic, while others devero"p
significant gastro duodenal disease. (r r)

H. pylori bacterium has developed mechanisms to survive the harsh
environment of the stomach, actively move through the mucosal tayer,
attach to the epithelium, evade immune responses, and achieve
persistent colonization. 1t z;

. Two main types of gastritis are recognized, typ. A which isimmunoologically mediated (autoimmune) ira typ. B which is not anautoimmune but mediated by H.pylori.(nt

. Interestingly, stomach cancer does not shown great increase inimmunosuppresed individuals; unlike oncogenic virus-es H pyl";; i; n;an 
..intracellular organism an cannot directly transform cells intomalignant cells, so the genetic , host factors and dietary factorscontributeto the malignancy transformations. (14, ls)

rne nost rmmune response is unable to clear the infection and mayactually contribute to the associated pathogenesis. 
1r syIt was reported in a previous study thalt a considerable raise in IgGa.nd IgA in.serum of patients whom H.pylori was cultured, but IgMtiters were similar in positive or negative iioups orbact..iu.uit*". iili^Also it was pointed in the year ZIOOO tfr"at p'"ii".,. who had H.pyloriassociated gastritis had significant elevation oi H.pylorf ,p;.;fi;,i;Gand IgA. 6z;

. H.pylor.i infected patients showed significant increases in serumimmunoglobulin G and M g weeks ui.r-rt.'ron of lansoprazoletreatment (P<0.001 for IgG and p<0.01 for IgM), but uninfectedpatients did not: this is oartia,y is agreed *itr,ir.r" current study as IgGlevel is elevated whire t:he IgM is reilains *riiirirr" normal or the lessvalues; although this correlalion.ig not 
"-pr"ir.i'i, detail in the currentstudy, so we motivated to deal with i, in,fr" r.* t,ure. (r8)
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In another study; all patients enrolled in it were seropositive. patientswith gastritis had statisticalry significant higher revel of IgG thanpatients with gastric .un..i (pao.ooot), "una gastric lymphoma(p:0'006). Patients with duodenal ulcer 
'had 

statistically significanthigher level of IqG than patients with gastric cancer (p:0.02), andgastric lymphoma (p:0.046). 1re;
IgA level was significantly higher in patients with gastritis than inpatients with gastric. cance. (p:0.0.:). IgA>IgG ratio was significantly

more frequent in patients wittrgastric cance. i.rd gastric lympioma thanin patients with gastritis and duodenal ulcer fplO.OOOZ). so this result ofthe study suggested that H. pylori elicits different systemic humoral
lmmune response in patients with gastritis and duodenal ulcer than in
patients with gastric cancer and gastric lymphoma at least in intensity ofstimulation of different immrroglobrlin classes, and this is agrees with
the current study results except that we did not differentiate between thegastric cancer groups (as a cancer or a lymphoma from
histopathological point of view). 1re;

Its interaction.with complement may be involved in the pathogenesis
of chronic gastritis, Bacteria or purifie d H. pyrori ripopolysaccilarides
(LPSs) were incubated with nonimmune r..r- at 37"c; the activation
products c3blic3b/c3c (c3bc) and terminar complement comprex(TCC) were then quantified by immunoarruyr. H. pyrori are
complement sensitive and activates the classic pathwuy 

"*, in the
absence of specific antibodies. Released cell wali constiiuents such as
LPSs can activate complement and may explain why this bacterium
induces gastric pathology without invading tlh. -u.osa, this is agrees
with the present study as also got an elevated c3 values; while b+ i,
remains within the normal values. 1zo;

-. 
It has been approved by a previous research that H. pylori antibodies

disappear spontaneously v7i11rin l0 years in almost one fourth of patients
with advanced atrophic corpus gastritis. The disappearance of n. pylori
antibodies is accompanied by no or more than a mild improvemert or
the gastric mucosa; so the median H. pylori antibody titer declined in
the study population a_nd other group is converted to seronegative. There
was a small but significant declining trend in mean atrophy score of the
corpus during follow-up and this is another goal is ,."d.d to be follow
up him in the future studies which .uoi.d out by our country
researchers. (21)

37

，
　
　
　
´
．
　
　
　
　
　
　
一
　
　
゛



Al- Mustansiriya J. Sci Vol. 20, No 2,2009

REFERENCES

l.Guerrant RL, Walker DM, Weller pF. Tropical infectious diseases
principles: pathogens and practice (1999).

2. Mysore JV, wigginton T, Simon PM, et al. Treatment of
Helicobacter pylori infection in rhesus monkeys using a novel
antiadhesion compound. Gastroenterology; ll7 : 13 16-1 3257lggg).

3.Barthel JS, Everett ED. Diagnosis of Campylobacter pylori
infections: The gold standard and the alternatives. Rev INF ois; tz:
107-r14. (1990).

4.Jicong w, GuolongL, zhenhua Z, et a/. NH4 excretion test : anew
method for detection of Helicobacter pyrori infection. J clin
Microbiol; 30: I 8 I - I 84(1992)

5.Nonhfield TC, Mendall M, Goggin pM.
infection. (First Edition) Kluwer Academic
Kingdom (1993)

Helicobacter pylori
Publishers, United

6. Sobala GM, Grabtree JE, Dixon. Acute Helicobacter pylori infection:
clinical features, Local and systemic immune response and gastric
juice ascorbic acid concentrations. Gut; 32: l4l5-l4lg (1991)

7. Grabtree JE, wyatt JI, Sobala GM. Systemic and mucosal humoral
responses to Helicobacter pylori peptic ulceration. Lancet; 34:900_
e04(tee3)

8. Peterson wL. Helicobacter pyrori and peptic ulcer disease. N Engl J
Med; 324: 1043-1048( I 991 )

9. Delves PJ, Roitt IM. Encyclopedia of immunology volume II
(Second Edition) Academic press Harcourt Brace and company
Publishers : 1056-1058(1998)

l0.suarez G, Reyers vE, Beswick EJ. Immune response to H.pylori.
world J Gastro_enterology; 12 (35):5593-559g, Sep 2r(2006)

ll.Alexander I, Jacques p. The immune response-against H.pylori_ adirect linkage to the development of gastro duodenal disease.
Microbes and Infectionvolum e 2; 9: ro73-toll (2000)

12.Sim JG, Kim EC, Seo JK. The role of serology in ihe diagnosis ofHelicobacter pylori in children. clinical Fediatrics; iq: 45g_
603(lees)

13..okuda M, Sugiyama T, Fukunaga K, et ar. Astrain specific antigenin Japanese !;nylori recognized in sera of Japanese children.
CY I I 2 : I 28 0 - I 28 4 (2 o O 5 )

14'M. Kaparakis, A.K. walduck, J.D. pric e, et ar. Macrophages aremediators of gastritis in acute Hericobacter pyrori infection inc57BL/6 mice. Infection and Immunity 76; s: zzls_223g(2oog)

38

‘
　
■
　^
　
　
嗜
　
、ヽ

t



楊::覚ツ絣 既l卿:慨蹂d COm口emmt CompOnents AgJ耐

llCl温
飴肥繰:,」舅:LLアリ虜F輛謡1躍跳恩翼:嚇

40:731‐ 738(1997)

invasive rnethOds and evaluatiOn o

96:353-358(2000)

1砒
腸胤 wnTふe bヽtt ze`:s馴奮ι絲1   
報続″鷺彙I鮒鐘量hШ

39



Al- Mustansiriya J. Sci
Vo1 20,N。 2,2009

Nutritional Value of Germinated Wheat

Thuraeya A. A. Abbas
Dept. of Biology, College of Science, Al-Mustansirya University

Received 8/6/2008 - Accepted lt/Z/2OOg

L-)illoli 
i!, 16).;-*.lr c.Jl r3q,.y,:,tl+-s", 

39c +, i!.iJl dri-l u. .,ii- _rr+,-.rr,l,"*.r_.rJl ;cKor;.qr,-.iliin-.iJr *,-H":..l.cr1Zey,S \Lr 6trt.-llrjl jJr.u.-lt
. dJl +$ jJL{rJ i.it+lt 6rur u.tiiji li.-rt u+ Jt fV,, t..\1, ,.u-,f r-l.l+sf ar+)tlt irut'-lrrjnlt ,:U,lrp _*rr.lijq*)l d6r.r)t .9.i.--rj4-"triJr..r-*!r _+.,i*yr erLsyl gr., u-jt.'*LoFi ,-Lilrr_r;, o.&o:ririrriirir,r

..1+)Li oJiii :! d$--,:rj,_;,r...crr,6,,t- r;U', dr,*Vf

ABSTRACT
]:""11:* "Xl,::j,:^(1,_l1i $ M*.,1*) were germinated for 6 days in the

$:::::'":il:1ll"I:t!: ver; taken 
-u, 

ic i, r;iJ;;:;;;"J ;, ,#;::i:
::黒11北rC鷲[I「Ъttdム伽,基l乱屁品i`蓋ぎ凝r凛

1稿
」Ⅷl∬紺.:_^ __:J            ^CabⅢdrate cOmem.AF,1_■dS IⅢⅢ

~:I・

藁品檬:11品
y∫
‖I調samnl。 、 ■vρ rF● "o(z._1_^月SampLs weκ  ddemined Lyshe cOIt=iヽ c譜ぉ灘・ 温 1』

ι

ゝ淵 ‖飩置 T‖ぶ薔oh】 ,Я mir・  9riЯ  .../1 ^_^1:_^ 」___   i ^.」■alnt add md prdne d“ reaseご b品:「鳥蔦L碁為∬ま
1葛
胸cW置threonine histirlinρ .n月 _"^:_:_^._^^^― rr   i,histidine and were affected

withthecontinued',ilI1'3',r'"tsS.ilpopurationandpressure
on land use, man has 

.been 
greatly conc"meJ *ith quantity as well asthe quality of food. If peopl-e are"t" u. rla,-it'wilr be from improvedplant and animal resour."r.(t,2,:,+;.

Accordingly, new food. processing tecnologies can provide altema_tive for improving the n-utritionar qr"iitv-"i'i"od of prant sources.(6).Germination generally increases the nutritive value of seeds (7,g,9).Germination is an economical. and prorniring way of improvingnutritional characteristics of cereal. rrri. p."..rl ooes not need expensiveequipment or particular expertise, und ;;;;;"ride results in a shortperiod of time(l l).
Sprouted wheat, for example, is being promoted not only fortraditional use as a fresh vegetabf. Uri 

"fro'?, a flour. Although in a
Tr^ll"t 

foods book, signi$,that the sprouting-o?"*1"u, has been found tormprove protein quality (12).
Amino.acid composition of various cereal grains as affected bvgermination has been the. subject of ..r"rui r"r".iL"rr"rri , +1, i, iili ,, , t"iWith the emphasis on the chang.. l;;rr;;1"*ino acids, especiallvlysine' The change in the-amino a.ra, putt"*"in" germinated barrey seedswas investigated by (r9, 20). They i",irJ'iir"r'gri,tamic acid and prorine

40



Nurritional value of Germ;.fril*,
Thuraeya

content were decreased whereas alanine, glycine, lysine and arginine wereincreased.

The objectives of this *ot were (r) To examine the potential forimproving nutritional quality o-f wheat'by sprouting and (2) To detectfor differences.between Ajeeba (Iraqi ro.ui-cultivar) and Maxipakduring germination.

MATERIALS AND METHODS
Seeds of two wheat cultivars- Ajeeba (Iraqi local cultivar) andMaxipak were cleaned and soaked in aistiited water for 6h. Aftersoaking, the seeds were placed in growth .fru,ol., ui io t^f"r^L days.Samples were taken at iq hours iniervals for 6 days and dried at 60.cfor 48 hrs, for constant weight-and fine grinding before subjecting tochemical analysis. Dry mattir, lipid,ash, Ind .rra. fiber content weredetermined on wheat seeds and sprouts'accoJng to standard AOACmethods(26) crude protein was determined by multiplyingmicrokjeldahl nitrogen by 5.7.

Amino acid analysis were performed on a LKB 4l5l automaticamino acid analyzer. An electrori. int.grator was used to process thedata.

The effect of germination on the composition was determined bysplit - plot design. All analyses were performe d, in 4 replicatio., withthe exception of amino acid analysis, *rri.t, was done induplication.(21)

RESTILTS AND DISCUSSION
Data presented in table (r) shows that there was a significantreduction in dry matter content, reaching its minimum 6 d* aftergermination. This could be attributted to t igt, water absorbtion which

has led to un increase in the fresh weight of sfeds and sprouts.

^ Protein, lipid, ash, crude fiber and carbohydrate at different stagesof germination are also shown in Table (l).
The increases in protein, lipid, ash and crude fiber contents ofsprouted wheats can be accounted for mostly by the loss in dry matterduring germination. Protein content was increased by 39% and 30yo forAjeeba and maxipak, respectively. These results agree with those of(15,22,23) crude fiber content of wheat seeds showed a high significant

ascending relationship with germination period. The content of crude
fibe1 in var. Ajeeba was increased from2 .iav, b 15.4}o/oin germinated
:._.9: after 6 days, while that in var. Maxipak increased from 2.g9yo to17.03% after 6 days of germination.

Data presented in table I shows
increase in lipid content reaching its
germination.

that there was a significant
maximum after 6 days of
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Ash content in both varieties (Ajeeba and Maxipak) was also found
to be increased during germination.

On the other hand, the percentage of carbohydrates showed
gradual. and significant decrease during germination period, reaching its
minimal value after 6 days. This could be auributed to the degradation
of polysaccharides under the effect amylase and phosphorylase enzymes
as part of the respiratory metabolism.(20)

The nutritive value of a. dietary protein is dependent on its
essential amino acid composition(17).Data on amino acids of germin-
ated and ingeminated wheat seeds are shown in Table(z). The same

amino acids were present in both ingeminated and germinated seeds.

Greater changes were found in var. Maxipak. The amino acid lysine
showed the highest increase which amounted to 48o/o in var. Maxipak
and 17% in var. Ajeeba after a germination time of 6 days. In the
germinated material of both varieties the content of glutamic acid,
proline in the hydrolyzed protein were markedly reduced. Aspartic acid
showed greater increase, amountingto l27Yo and 14lYo of the original
content. Other amino acids which increased during sprouting were
histidine and argentine.

Germination should improve the nutritional value of the meal by
increasing lysine, the main limiting amino acid of wheat seeds. The
changes in lysine content of wheat seeds during germination are in
agreement with those previously reported by (17,18,24,25).
The nutritional benefits to be accrued from baking with sprouted flour
will be lessened by the necessity to blend sprouted flour with un
spouted flour in order to obtain a good quality bread. The use of 100%
sprouted wheat flour yielded low loaf. Volume
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Table-2:Ami id f wheatno ac tion of wheat seeds m ln

Amino acid
珂 eeba Maxipak

Days of germination

0 2 4 6 0 2 4 6
Lysine 2.70 2.99 2.83 3.16 2.63 3.15 3.34 3.97
Threonine 2.77 2.74 2.94 2.92 2.61 2.67 3.02 3.07
Serine 4.s9 3.95 3.56 3.21 3.99 3.90 3.65 3.30
Glutamic acid

29。39 23.26 15.01 8.s2 25。65 22.8 15.39 9.84
Proline 10.94 8.92 5.04 4.04 10.39 9.04 6.6 8 4.70
Glycine 4.12 3.69 3.79 3.65 3.92 3.97 4.03 3.86
Alanine 3.51. 3.82 4.4r 4.38 3.34 3.90 4.41 4.47
Cystine Valine 8.78 6.24 6.5r 6.13 8.35 7.32 6.94 6.09
Methionine 0.60 0.25 0.33 0.38 0.50 0.47 0.44 0.s0
Isoleucine 3.85 3.3 1 3.34 3.16 3.s6 3.42 3.53 3.3
Leucine 7.22 6.50 6111 5.45 6.6t 6.50 6.49 6.04
Tyrosine 1.89 1.65 1.81 1.4 1.52 1.71 1.76 t.67
Phenyl alanine 4.86 4.27 3.8s 3.3 I 4.28 4.10 4.03 3.52
Histidine 2.29 2.t6 t.92 1.80 0.6s 2.0s 2.08 3.97
Aspartic acid 5.20 5.60 I 1.5 12.56 4.72 5.61 9。4 10.74
Arginine 4.79 4.0I 3.79 4.87 4.50 4.4s 4.60 5.59

ln baking tests conducted by the western wheat euarityLaboratory 0974). However, home baking tests indicate that good loafvolume and churn in texture are _obtain.aiy u1*ding sprouted wheatwith unsprouted whore wheat flour in ttle *,io r:4 volume. Thesprouted wheat can be used as vegetable or salad or can be dried andground to flour in more traditional food uses.
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|メー4,3,2,1-(め-3-醜JJj夕■-  3,1…めり|‐2-メリ|-4)― N―,巡り|_2-  輩 L-6¨(山占  Jユ ■
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ミヽ1出16,豊轟 1口≦メ |`｀ .ハミ.t.JIメ|」。(18… 16)学出
`タ
リK-5-醜=需メリJ攣

.(UV,IR)

ABSTRACT
In this work, etlly1 4¨ (4-chloro phenyl)-6-methyl-2-oxo-1 ,2,3,4-tetrahydro

pyrimidine-5… carboxylatc(1)Was prepared from condensation of 4-chloro

benzaldehyde,urea with ethyl acetoacctate in the presence of LaCl.7H20 and then

converted into the carbohydrazide(2).The aZOmethines(3… 11)were prepared from

the corresponding aryl aldehydes or ketoncs with the carbohydrazidc derivative(2).

The reactions of some new Schiff bases(3-H)with anhydrous acetic acid and

mercapto acetic acid afforded 5-(4-acetyl-5-a71-4,5-dihydro… 1,3,4-oxadiazol-2-yl)―

4-(4-chbro phenyl)-6-met貯 1-3,4-dihydro py五 midine¨ [lH]… 2¨ones(12-15)and 4-

(4‐ chioro phenyl)… 6-methyl-2-oxo― N― (4-oxo… 2-aryl-1,3‐ thiazolidin-3-yl)… 1,2,3,4-

tetrahydro pyrimidine… 5-carboxamide (16-18) respeCt市Cly.The synthcsized

compounds were conflrllned by IR and UV spectral data.

INTRODUCTION
Derivatives of 3。 4-dihydropyrimidinones have been found to possess a

wide spectrum of phallllacological,medical and biological activities(1-

4)。 Schiff bases have been also reported to exhibit many biological

processes such as antifungal, herbicidal and plant growth regulators

(5,6)。 MoreOVer, derivatives of oxadiazole and thiazolidine are also of

interest as biological active compounds, with example of existing

applications including their use as fungicides,antibacterial,anticancer

and antiulcer drugs(7…9).

47



Synthesis of Some Pyrimidine Derivatives

.-

Redha, Suad and Sahar

MATERIALS AND METHODS
Melting points determined in open capillaries on a Gallen Kamp MFB_
600 melting point apparatus and are uncorrected. The IR spectra were
recorded by KBr discs or films with a pye-Unicam sp3_100
spectrophotometer. UV spectra were recorded with a Hitachi-2000
spectrophotometer.

Preparation of ethyr-4-(4-chrorophenyr)-6-methyr-2-o xo-r,2,3,4-
tetrahydro pyrimidine -S-carboxylate (l):
4-chloro benzaldehyde (1 .14 gm,0.0l mole), urea (l.g gm, 0.03 mole)
and ethanol (15 ml) were added to a stirred ethyl acetoacetate (1.3 g-,
0.01 mole) and then catalytic amount (0.9 gm) of Lacl3 .7H20 was
added. The mixture was refluxed for 7 hours. After cooling, the mixture
poured onto ice water (30 gm) and the precipitate was filtered. The solid(l) was recrystallized from ethanol-water to give compound (l)
(Tablel).

Preparation of 4-(4-chtorophenyr)-6-methyr-2-oxo-r, 2,3,4-tetrahydro
pyrimidine-S-carbohydrazide (2) :
To a solution of compound (1) (0.9 gm, 0.003 mole) in absolute ethanol
(20 ml), hydrazine hydrate 99% (2.7 gffi, 0.0g mole) was added
dropwise with stirring. The mixture was refluxed for 12 hours. The
solvent was removed in vacuo and the solid product was collected and
recrystallized from ethanol to give compoun d (2)(Table r).

Preparation of Schiff bases (3_ll):
General method:
The corresponding aryl aldehyde or ketone (0.003 mole) was added to a
stirred solution of carbohydrazide (2) (0.003 more) in absolute ethanor(15 ml) and the mixture was refluxed for 3 hrs. After cooling, the
solvent was filtered off evaporated under vacuum and the formed
precipitate was filtered and recrystallized from ethanol (Table 2).

t
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Preparation of 5-(4-acetyl-5-aryl-4,5-dihydro-1,3,4-oxadiazot-2-yl)-
4-(4- chloro phenyl)-3,4-dihyd ro pyrimidine-2(lH)-ones (1 2- I 5) :

General method:
Anhydrous acetic acid (10 ml) was added to appropriate Schiff s bases
(4,6, 10, 1l) (0.0025 mole). The mixture was refluxed for 2 hrs, then
the solvent was evaporated and the corresponding product was collected
and recrystallized from ethanol (Table 3).

Preparation of 4-(4-chloro phenyl)-6-methyl-2-oxo-5-[N-(4-oxo-2-
aryl-l, 3-thiazolidin-3-yl of appropriate Schiff s bases (3, 8, 1l)
(0.0025 mole) in dry benzene (15 ml), a soluti)-l ,2,3,4-tetrahydro
pyrimidinel carboxamides (16-18):

General method:
To a stirred solution on of mercapto acetic acid (0.8 gm, 0.008 mole)
was added in dry benzene (15 ml). The reaction mixture was refluxed
for 7 hrs. after evaporating the solvent in vacuo, sodium carbonate (5yo,

20 ml) was added and the precipitated product rvas collected and

recrystallized from aqueous ethanol (Table 4).

Table -l: Some physical properties of compounds (1-2)

?'.

a?
'.-*-\\a.t.-*
oA*4.r.

H

Comp.

No.
R Purification solvent m.p.(° C) Yield%

f -OCHzCHs Aqueous Ethanol 2ノイー2f6 9θ

2 -NHNHz Ethanol 2∂θ-2∂2 σθ
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Table -2: Some physical properties of compounds (3_l l)

“

　

，
´
　
　
　
●
　
●

H

Comp. No. И″
Puri/ication

solvent
″・′・βの Yield %

3 Ethanol 212‐214 60

4 Ethanol 120-122 44

5 Ethanol 206-208 50

6 Ethanol 178‐ 180 84

7 Acetone ノf3_ff5 J2

8 Ch10rOf01111 ∂6_∂9 D~θ

9 Acetone+Hz0 Oily アθ

10 Ethanol ノ5θ―ノD‐J 64

N
H

Acetone+H20 ノイD~―ノイ∂ JJ

・　　　　　　　・　・
．　　　　　　“
　
　
　
　
　
　
′
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Table -3: Some physical properties of compounds (12-15)
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Table -4: Some physical properties of compounds (16-18)

E

-5

I

物
助

Ar Purification
“
.′.βの Yield %

ノ2 Ethanol ノ66-167 42

f3 Ethanol 219‐ 220 83

ノイ Ethanol 202-204 60

ノ5 Ethanol Oily 72

Comp. No. Ar
Purification
solvent

mop・ (°C) Yield °/。

Aq. Ethanol ノイ9-ゴ 52 σイ

Aq. Ethanol Oily イθ

Aq. Ethanol 178-$o 52
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RESULTS AND DISCUSSION
Synthetic routes leading to target compounds are summarized in

scheme 1. The reaction of ethyl acetoacetate with 4-chloro
benzaldehyde, urea in the presence of Lacl3.7H2o gave the desired 4-(4-chlorophenyl)-6- methyl-2-oxo-r,2,3,4-tetrahydro pyrimidine-5_
carboxylate (l), which was converted into carbohydrazide derivative (2)
by treatment with an excess of hydrazine hydrate in absolute ethanol of
compound (1) exhibited a C:0 stretching vibration near 1710 cm-rand
N-H stretching vibration at 3160-3220 cffi-r, in addition to the band at
1650 cm-' fo. c:o stretch of amide. while the IR spectrum of (2)
indicated the presence of c:o function at 1700.--, 1_ioNrnvrrr) una(NHNHT) stretching vibration at 3150-3300 cm-r under reflux.
The structure of these derivatives (r and 2) were proven on the basis ofmelting points and spectrar data. The IR spectra of compound (r)
exhibited a c:o stretching vibration near l7r0 cm-r urra N_g'ri..t.ting
vibration at 3160-3220 c,-r, in addition to the band at 1650 cm-, forc:0 stretch of amide. while the IR spectrum of (2) indicated thepresence of c:0 funcrion at 1700 cm-r (-coNHNH2) and (NHNH2)
stretching vibration at 3150-3300 cm-, lTable 5).
A number of arylidine hydrazones incorporated into the parent dihydropyrimidine-2(lH)-one were also synthesized. Thus, condensation ofcarbohydrazide (2) with aromatic aldehydes and ketones in absolute
ethanol afforded the correponding Schiff bases (3_l l).
The formation of these Schiff bases was indicated by their IR spectrafrom the appearance of the azomethine (cH:N) stretching band at1610-1640 cm-' combined with the disappearance of the NH2 stretching
band (Table 5).
The cyclocondensation of some substituted Schiffs bases withanhydrous acetic acid and mercapto acetic acid afforded the
c orresponding 5 - (4 - acetyr- 5 - aryr- 4, 5 -dihydro-I, 3,4-ox adiazor_2-yr)_4 -(4- chloro phenyl)-3, 4-dihydro pyrimidine-2(rh)-ones (r2_r5) and 4_(4-chloro phenyl)-6-methyr-2- oxo-r,2,3,4-tetrahydro pyrimidine-5-N_
(4 - oxo-2 - aryl- r,3 -thiazoridine- 3 -yr) carboxami oes 1 t 6- 1 g ) respecti very.The compounds (r2-r5) display in their IR new carbonyl and c=Nabsorption near 1660-1700 cm-rand 16r0-1640.--, ,"-r-i*tluJty, i,addition two bands at 1230 cm-, and il50 .m-, for the c-o_casymmetric and symmetric stretching respectively. The formation of the
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corespondingthiazolidinone (16-18) was confirmed by the presence of
C:o stretching vibration for five membered ring at 1685- lTlo cm-r and
at 650-710 cm-r due to C-S stretching

喘ば人（［‐‐′‐〉Ｔ‐̈^‐‐‐一̈‐Ｈ　２

Ｈ
　
　
　
Ｏ
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ABSTRACT
In this work was thc ester compound(1)has been prepared by treating 2,7-

dihydroxynaphthalene with ethyl bromoacetate , The ester(1)reaCtiOn with

hydrazine hydrtte(98%)and affOrd hydrazide(2).Then the reaction of hydrazide(2)

with phenyl isothiocyanate gave the compound(3).The aZOmcthines(4-7)were
prepared  from  corresponding  aldehydes  or  ketones  and  hydrazide

compound(2)。 Reaction of compounds(4-7)with mercaptoacetic acid led to
azomethine group open giving a compounds(8‐ 11).On Othcr hand treatment of
compounds(4-7)with 2,4-dinitrobenzoyl chloride gavc the compounds(12-15).

The dissolve of the compolmd(3)in the S01ution of NaOH(2N)and neutralized

with dilute HCl gave a compound(16).

As well as reaction compound(3)with CarbOn disulflde and KOH gave the
Potassium salt(17).The diSS01vc Potassium salt(17)in water and acidiication gave

the compound(18).On other hand,the dissolve Potassium salt(17)with Water on

treatment with hydrazine gave the compound(19).

INTRODUCTION
Naphthalene and its derivatives has clinical effect. It causes hemolysis

with subsequanent blocking of renal tubules, vomiting and
Headunche(r'2). Schiff bases have widely reported to be biologically
versatile compounds having anti fungal, herbicidal and plant growth
regulating properties(3'a).

Derivatives of 1,3,4-oxadiazole and 1,3,4-triazole have also been found
to possess a wide spectrum of pharmacological, medical and biological
activities(a'5'6).
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MATERIALS AND METHODS
Melting points were determined in open capillary tubes on a Gallen

kamp melting point apparatus and are uncorrected .

The IR spectra (KB. disc were recorded with Shimadzu -2N, FT IR -
84003. UV spectra were recorded on Varian,UV-Vis spectrophptometer j
using absolute ethanol as solvent

Synthe s i s o f ethyl {17 - (2 - ethoxy -2 - oxo ethoxy)-2 -naphthyll oxy }
acetate (1) rl
To a solution of 2,7-dihydroxynaphthalene (0.01 mole) in 50 ml of

absolute ethanol and (0.02 mole) of potassium carbonate, ethyl
bromoactate (0.02 mole) was added and the reaction mixture was
refluxed for 3hrs. on cooling ,the precipitate formed was filtered off ,
washed with water and recrystallized from aqueous ethanol to give '

compound( 1).

Synthesis of 2- {17 Q-hydrazino-2-oxoethoxy) -2- naphthyll oxy}
aceto hydrazide (Z1ttt

A mixture of compound (l) 0.0lmole and hydrazine hydrate (25 ml)
was refluxed for 4hrs. on cooling , the solid , the product was filtered
and recrystallized from ethanol to give a compound (2).

Synthesis of 2- [(7-oxo N'- (phenylcarbonothioyl) acetohyrazinyl -2-
naphthyl) oxyl -N' -(phenylcarbonothioyl)acetohydrazide
Compound (3) t'l

To a suspension of compound (2) (0.01 mole) in dry benzene (30 ml ) ,
phenylisothiocyanate (0.024 mole) was added and the reaction mixture
was refluxed for (5hrs.) on cooling , the solid obtained was filtered and
recrystall ized from chloroform.

Synthesis of Schiff bases (a-1tal
General procedure
To stirring solution of compound (2) (0.01 mole) in absolute ethanol

(15 ml) , appropriate aldehyde or ketone(0.02 mole) was added , the
mixture was refluxed for (3hrs.) and cooled to room temperature .The ..

precipitate was filtered and recrystallized from ethanol.

Synthesis of N-(2,2-dimethyl-4-oxo-l ,3-thiazolidin-3-yl)-2-t(7-N- (2,2- '.
dimethy I - 4 - oxo- l,3thiazolid in- 3 -yl )-2 - oxoacetam i de-2 -naphthyl )oxyl
acetamide(8-t 1l trl

Amixtureofanappropriateazomethinederivative(4-7)(0.0l)and
mercapto acetic acid (2mole ) , in dry totuene (30 ml) , was heated
under reflux for (5hrs.) The solvent was then distilled in vacuo and the
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obtained crude product was oily ,So it purified by column
chromotagraphy aling silica gel and xylene as eluent. The precipitate
was filtered and recrystallized from xylene.

Synthesis of 2,7- {di[N-(1-chloro-1-methylethyl) -N'-glycoloyl -2,4-
dinitro benzohyd razidel naphthalene ) ( I 2- 1 5 ) 

t81

To a stirring solution of an appropriate @-7) (0.005 mole) in dry
benzene (15 ml) , 2,4- dinitiobenzoyl chloride (0.01 mole) in dry
benzene (10 ml) was added dropwise, the mixture reaction was refluxed
for (lhr.), after cooling , The precipitate was filtered and recrystalized
from benzene.

Synthesis o-l 2,7 -dil(5-methoxy) -1,3,4-triazole-2(3H)-thionl
naphthalene (16)t7l

Compound (3) (0.01 mole ) was dissolved in NaOH (20 ml,2N) and
heated on a water bath for (2hrs.), cooled and the reaction mixture
filtered , and the filtrate neutralized with dilute HCI .The precipitate
obtained was filtered and crystallized from ethanol.

Synthesis of 2,7 -dil(5-methoxy)- 1 ,3 ,4-ox adiazole-l -phenyl- 2(3H)-
thionl naphthalene (1 8) t7l

Potassium salt (17) was prepared by refluxing hydrazide derivative (2)
(0.01 mole) and carbon disulphide (0.03 mole) in absolute ethanol
containing KOH (0.03 mole ) on a water bath for (lhr.) The solvent was
removed and the solid salt which had been formed, dissolved in water
(l0ml), cooled and acidified with HCI The precipitate was filtered off ,

washed with water and recrystallized from ethanol - CHCI3.

Synthesis of 2,7-di [(5-methoxy) -1,3,4-triazole -l- amino -2(3H) -
thionl naphthalene (19) t7l

Compound (3) (0.01 mole) and carbon disulphide (0.03 mole) in
ethanol (25 ml) containing KOH (0.03 mole) were reflux on a water
bath for (lhr.). The solvent was removed and the residue was dissolved
in water (10 ml) and then treated with hydrazine hydrate (0.04 mole,
98%) and refluxed for (4hrs.).The contents were cooled , diluted with
water and acidified with HCl. The precipitate was collected by
filtration, washed with water, dried and recrystallized from ethanol.
This paper reports the synthesis of some new 2,7-dihydroxy
naphthalene compounds
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RESULTS AND DISCUSSION
The reaction of the 2,7-dihydroxy naphthalene with ethyl bromo

acetate in absolute ethanol gave a compound (1) table(l).The formation
of this compound was indicated by presence in their IR spectra of the
carbonyl group (C:o) at 176l cm-r combined with the disappearance of
the oH stretching band UV-spectra of compound(l) mostly showed
intense maxima at 324 nm and 236nrn which belonged to n-+zu* and
7t--+71* transition respectively .A compound (1) which was then reaction
with hydrazine hydrate (98%) to afford the compound (2) .IR spectra
showed the carbonyl group (c:o) stretching bond at 1690 cm-r
combined with appearance of (NH2) bands at3398,3279 cm-'.
UV. Spectra of compound (2) mostly showed intense maxima at233 nm
and 308 which belonged to n---+n* and n-n* transitions respectively.
As well as treatment the compound (z) with phenylisothiocyanate in dry
benzene to gave a compound (3) .IR spectra shows the carbonyl group
(c?) stretching band at 1660 cm-'6-H)stretching band at 3i20-,3210
cm-' ,UV spectra showed intense maxima at 325 and 237 nm belonged
to n--+m* and n-+n* respectively.
The condensation of compound (2) with difference aldehydes or

ketones in absolute ethanol gave the Schiff bases (4-7) (Table 2). The
formation of these Schiff bases was indicated by the presence in their IR
spectra of the azomethine (CH:N) stretching band at 1604-16gg cm-r
combined with the disappearance of the NH2 stretching bands .UV
spectra of Schiff bases mostly showed two intense maxim a at 333-352
nm and 206-247 nm which belonged to n--ft* and n-.n* transitions
respectively . Schiff bases (4-7) which were then cyclo condensed with
mercapto acetic acid in dry toluene to afford the thiazolidine-4-ones (8-
1l) (table 3) .IR spectra.showed the carbonyl group (c:o) stretching
band at 1640-1697 cm-' combined with the- disappearance of the
azomethine (CH:N) bands.

uv spectra of (8-11) compounds mostly showed two intense maxima
at 277-280 nm and 205-247nrn which belonged to n+rux and n--n*
transitions respectively .

However treatment of Schiff bases (4-7) with acid chloride results in
the formation of (12-15) (Table 4) in which the two groups (Cl and
ArCO) were introduced in the same step of the reaction .

This reaction was followed by disappearance of absorption bands of
(CH:N) in the 1604-1688 cm-r and 1680-1 695,760-780 cm-' which
were attributed to (C:o) and (C-Cl) respectively .uv. spectra of (12-
15) compounds showed two intense maxima at 336-340 nm and 204-
236nm due to n---7r* andn-+n* .

The reaction was followed , the attack by the azomethine at the (C:O)
of 2,4- dinitrobenzoyl chloride displacing the chloride as chloride anion

〆
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forming ,the iminiumcation .However, iminiumcation was unstable , so
the cl attached_ 

-N+:c 
moiety and offered more stable covalently

compounds (12-15).
Then , preparations compound (16) from compound (3) and solution

of NaoH (2N) (1abte s).lhe appearance of IR new absorption bands in
general regions 3180 cm-'and 1590 cm-'were attentively belonged to
(N-H) and (c:N) respectively .UV. spectra of compound (16) it zsq
nm and 332 nm due to n-fi* T.--Tc* . preparation compourir 1is; rrom
potassium salt (17) was dissolved in water and acidified with HCI
(table5).IR spectrum of the absorption bands in 3l46cm-r and l5gd;i
were attentively to (NH) and (c:N).w. Spectra of compound (lg) at
256nmand326 nm due to fi-+n*,n-rr*.
Finally, Preparation compound (19) from potassium salt (17) was
dissolved in water and hydrazine hydrate (gg%) (rables). 

\ '
IR spectra of above the absorption bands in 33g6-32socm'r,3r36cm-r
and 1605cm-r due to (NH2,Mi) and (c:N).uv. spectra of compound
(19) at 253 nm and due to Tc+n*, n-fi*.

Table - 1: Properties of Compounds(l-3)

ρ
　
‘
′　
　
´
、

R_O
./\

l-o
.C.H.N

Analysis
(%)

(Calc./Fou.)

c(6s.06t
64.93)

N(0/ 0)
H(6.02/

r76l(C=O),
2945(C-Hor.),
t24e(c-o-c),
1629(C:C),
2914(C-H^t.)

c(6t..s3/
60.73)

N(20.s1l20,
62)

H(4.02/

308,233,
204,235

3398,3279(N-H),
3093(C-Hor),
r6e0(c:o),
1535(C:C",.),
2993(C-H^t.)

S

*-*-[-*-ph

c(61_76/
61.42)

N(1s.44lls.
6l)

H(4.t7/4.83

)
s(l1.76l

325,379,
20s237

3320,321O(NH),
r660(C=o),
3080(C-Hor),
r5so(c:c)
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Spectra data
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UV.λmax

(EtOH)

4 CH3 220-222 67 207,245,347
3220o―H),
3050(C¨HOr.)

2970(C― Hal.)

1697(C=0)
1662(C=N)

CH3 213-215 72 206,243,343

3232o―H)
3012(C‐ Hor)

,2912(C‐ Hal.)

,1688(C=0),
1635(C=N〕

6

DCH 3

H 190-192 52 209,245,333 3452o―H)
,3045(C‐ Ho⇒

2916(C‐ Hal.),

1658(C=0),

1604(C=N)

7

３ｒ

H 170-172 つ
４ 206,247,353

3320o‐H),
308(C‐

Hor),2910(C― Hal.)

1660(C=0),

1605(C=N)
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Table -3 : Properies of compounds(8-11)
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Spectra data

Ｒ
¨ｃｍ

UV.鳩ax
(EtOH)

CH3
‐９２
．

‐９４
54 205,233,277

3240o(‐ H),

1697,(C=0),

1688(C=0),3070(C―

Hor.),2970(C‐ Hal.),

1550(C=COr.)

9 CH3
２０５
．

２０７
42 206,234,279

3270o‐H),

1695(C=0),1650(C=0),
3070(C‐ HOr.),

1520(C―COr。 )

10

ｌ
ｒ
ｋ H Oily 38 205,244,280

3320oO‐ H),

1690(C-0),
1650(C=0),2050(C‐

HOr.),1590(C― COr.)

ン

ＤＣＨ
３

H 17‐ 199 47 208,247,289

3290oヾ‐H),1680(C=0),
1640(C=0),3060(C‐

Hor),1560(C=COr。 )
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: Properties of compounds(12-15)
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Rl

H3
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Rl

M.P.

C°

Yield

%

Spectra data

IR.

cnl~1UV.鳩 ax
(EtOH)

12 CH3 250-252 67 206,233,336

3260o―H),
1680(C=0),
1650(C=0)

,760(C―Cl),

1390o02)
.3060(C― Hnr.ヽ

CH3 240-242 207,231,338

3260o‐ H),

1690(C=0),
1660(C=0)

,765(C‐Cl),

1395o02)
,3090(C‐ Hor.)

14 H 170-172 ∠
υ 204,230,336

3295o―H),
1695(C=0),

1670(C=0),

780(C‐ Cl),

1350N02),
3030(C‐ HOr.)

H 185‐ 187 80 204,236,340

3280o―H),
1690(C=0),

1660(C=0)

,77(C― Cl),

1380(N02),

3080(C‐ HOr)
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Table-5:Properties OfcOmpounds(16-19)
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a壁鮒鮮嘉鞄tw晴:嚇
ローMttm血暉

1,3,4-oxadiazoles,  thiadiazOle:(Synthesis Of some substitutedl and  l,2,4-triazOles  from 4‐

―――――NH

人NttS
207,254,290,332 3180N_

H),1590(C=N)

,3080(C― Hor.),

1505(C‐ COr.)

N――――一NH

人。人 s
3146oN‐

H),1586(C=N)

,3060(C‐ H聯 .),

1500(C=C00.

206,253,339
3386,3250,313
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ABSTRACT
The corrosion properties of steel have been studied in acidic solution containing

polymeric inhibitors. 2-Phosphonobutane-l , 2, 4 tricarboxylic acid (pBTCA) was
used as a corrosion inhibitor for carbon steel in cooling water either alone or in
combination with polyvinylpyrrolidone (PVP). The inhibiting properties of those
compounds were investigated with the aid of the weight loss method, open circuit
potential measurements and potentiodynamic techniques. The inhibition efficiency
at various inhibitor concentrations was found to increase with increasing PBTCA
concentration. A considerable improvement in the protection efficiency was
achieved by adding polyvinylpyrrolidone to the PBTCA solution. A mixture
PBTCA and PVP acts as a synergic inhibitor and found to increase the inhibition
efficiency to 96.7oh.

INTRODUCTION
The control of corosion in recirculation cooling systems is primarily

achieved by maintaining relatively small quantities of chemical
additives (corrosion inhibitors) in the cooling water. Corrosion
inhibitors retard the destruction of metals by chemical or
electrochemical reactions with their environment. Most of the inhibitors
used in cooling water nowadays are based on phosphonates, either alone
or in combination with one or more other corrosion inhibitors (1,2, and
3). Phosphonates give better inhibition efficiencies when used in
combination with zinc salts (4). (5) Have also studied the inhibition
action of 2-phosphonobutane I , 2, 4-tricarboxylic acid on carbon steel
at room temperature and a pH range of 6.5-8. They have found that the
addition of phosphonocarboxylic acids to water has a considerable
effect in preventing corrosion as well as scale formation in water
recirculation systems (5). Moreover, the efficiency of
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phosphonocarboxylic acids as corrosion inhibitors has been found to
improve by the addition of zinc salts and/or phosphoric acid. In spite of
the advantage of combining zinc salts with certain inhibitors like the
phosphonates, they have been found to adversely affect the water
released during the cooling process. Therefore, the permissible limit of
zinc in water / waste, water has been restricted to a maximum value of 2
mg/l (6). As a result of the adverse effects of the salts of the heavy
metals, researchers have decided to employ effective corrosion
inhibiting compositions that are free from metal ions. Such types of
inhibitors are highly necessary in industry for the protection of metallic
equipments. (7) Has described the mechanism of inhibition action of
phosphonocarboxylic acid combined with nitrate which was developed
to protect ferrous metals used in open evaporative cooling systems. This
inhibitor has been found to be as effective as zinc chromate or zinc
phosphonate. Moreover, the passive film formed by this inhibitor has
been found to be thinner, more protective, and less prone to pitting
corrosion than the passive films formed in the presence of nitrate alone.
Polymeric compounds consist of large molecules, which can be
adsorbed on the surface of a certain metal, hence, these polymers can be
considered as corrosion inhibitors. For instance, the potentiality of
aliphatic polyamines (8), polyvinylpiperidines and polyvinylpyridines
(9) as corrosion inhibitors has been investigated. The effect of
polyvinylpyridine as an inhibitor was attributed to the adsorption of this
polymer through several points of each of its molecules. Other authors
found that the inhibiting properties of phosphonates are enhanced when
they are combined with polymers (10, 1l). (12) Have described a
method for preventing corrosion in water-carrying systems by adding
one of the phosphonocarboxylic acids or their salts and other
synergistically active substances. They have found that enhanced
inhibiton action of phosphonocarboxylic acid can be achieved by adding
one of the following derivatives: a benzimidozole derivative;
polyacrylamide; polyethyleneimine; or lignin sulfonate. These inhibitors
were found to be highly effective in preventing the corrosion of carbon
steel in water-carrying systems. Other workers have found that the
corrosion rate of steel in cooling water systems was decreased by the
addition of 10 ppm hydroxyethylidene-l, 1- diphosphonic acid to the
corrosion inhibitor mixtures (13). These mixtures consist of 30 ppm
gluconate and 30 ppm sodium silicate in the presence of minor acrylic
acid-acrylamide copolymer derivatives having a molecular weight of
20000. Recently, organophosphorus compounds have been used as

corrosion inhibitors for galvanized steel in water cooling systems (14).
Also, polymers based on 1, 6-hexanediamine has shown superior
inhibition efficiencies in compare to the corresponding monomer (15).
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The present investigation describes the results obtained by using 2-
phosphonbutene- l, 2, 4-tricarboxylic acid (PBTCA) as an inhibitor for
the protection of carbon steel in cooling water systems. In addition, the
inhibition effect of PBTCA in combination with polyvinylpyrrolidone
(PVP) was investigated in cooling water systems at various inhibitor
concentrations and temperatures.

MATERIALS AND METHODS
Materials

The working electrodes used were made from carbon steel sheet of
0.6 mm thickness. Its composition is 0.05% c, 0.0 lyo p, 0.23yo Mn,
0.03% Ni, 0.04% cu, and 99.66% Fe. polyvinylpyrrolidone (pvp) was
purchased from Aldrich Company and used wiihout further purification.
2-Phosphonbutene-1, 2, 4-tricarboxylic acid (PBTCA) was obtained
from water Technology and Treatment company-Egypi. cooling water
system was cooling tower at public hospital in Tekreet city / Ira'q. The
materials were standard and available in Tekreet University at that time,
also using the steel because the steel was current for using at ttrat iime.

Water Analysis
The chemical composition of the make-up water (raw water) used in therecirculation cooling system units *u, d"t.rmined as per standard
methods (16). Different samples were collected from an input of one ofthe coo-ling system units. Analysis of the raw water was carried out attwo different periods of time using Inductively coupled plasma (ICp)for metal analysis. conductivity bridger, pH'-meters, titrimetry, andatomic emission all were used for the required analysis.

Electrochemical Measurements Equipments
The exposed area of each erectrode was 6.4 cmr. The referenceelectrode used was AglAgcl. A platinum electrode was used as acounter electrode. The potentiostat used is EG&G model 273Aconnected with pc. A water thermostat was used to control thetemperatures of the solutions.

Weight Loss Experiments
weight loss experiments were carried_out_for a period of five days at 23,40, and 60 oc as described by (r7). The working erectrodes werepolished using emery papers. oisiitteo a"iorrir.o water was used toclean the electrodes which then were degreased with acetone, dried, &odweighed. The electrodes were immerled i. ,n. solution with andwithout the inhibitor for five days, cleaned, dried, and weighed todetermine the weight difference. Inhibition'efficiencies of different
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concentrations of the inhibitors were calculated from the weight loss
values in the presence and absence of the inhibitors. The results
obtained were found to be reproducible.

Open Circuit Potential Measurements
open circuit potential measurements were performed using a cell
assembly consisting of two electrodes. The working electrodes used
were made of steel sheets of the same composition and the same area as
mentioned earlier. The Ag/AgCl electrode was used as a reference
electrode. The potential was measured using the potentiostat EG&G
model 273A, and recorded as a function of time until the steady state
potential was attained.

Potentiodynamic Polarization Measurements
The potentiodynamic current-potential curves were measured using a
cell assembly consisting of three electrodes as described by (18). The
working electrode was a steel sheet and a platinum wire was used as
counter electrode and an Ag/AgCl electrode as a reference electrode.
Polarization experiments were carried out using the same potentiostat
EGG model 273A. The potentiodynamic current-potential curves were
recorded by changing the electrode potential automatically from -1000
mV to +1000 mV (AglAgCl) with a scan rate of 100 mV S-r.

RESULTS AND DISCUSSION
Water Analysis
The physicochemical charucteristics of make-up water (raw water) used
in this study are given in (Table 1). The data show that the water used is
slightly alkaline (pH : 7.5). The total hardness of this water was found
to be 1300 ppm which is considered to be high. The concentration of
chloride was found to be 1420 ppm and the sulfate concentration was
770 ppm. The presence of these ions at high concentrations in water
results in severe corrosivity. The chloride ion is strongly adsorbed on
the steel surface and it destroys any pre-immersion oxide layer on the
metal surface, and hence makes it difficult for the surface to be passive.

Weight Loss Measurements
The weight loss of the carbon steel in the make-up water in absence and
presence of different concentrations of PBTCA either alone or in
combination with polyvinylpyrrolidone (PVP) were determined. The
inhibition efficiencies and the surface coverage e of PBTCA at
different concentrations were calculated from the weight loss values
using the following relation:
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w
Poh: (l --)x 100:Ox 100 (t)

wo
where wo & w are the weight loss in the absence and presence of
inhibitor, respectively. (Figure r) illustrates the variation of the
protection efficiency with the concentration of PBTCA where a value ofP % : 91.8% has been reached. It was decided to examine the
protection efficiencies of mixtures resulting from the addition of pVp to
PBTCA. (Figure 2) shows the protection efficiency of a mixture
obtained by adding different concentrations of PVP to a solution of 100
ppm of PBTCA (Table 4). A maximum protection efficiency of 96.7%
was obtained. The observed improvement in the protection efficiency is
attributed to the synergistic effect which results from the combination of
the two inhibitors pvp and pBTCA. This is in accordance with the
results obtained (12). variation of protection efficiency with the
concentration of PBTCA was investigated at different temperatures
using weight loss measurements as shown in Figure 3. As .un b. ,..n
from (Figure 3), variation of the temperature has no significant effect on
the perfornance of PBTCA. This can be attributed to the fact that this
compound has low phosphorus content and it resists hydrolysis and has
high thermal stability at high temperature (5). A similar effect was also
observed at high temperatures upon combining pvp with pBTCA as
shown in (Figure 4).The inhibition action of organic molecules isprimarily due to their adsorption on the surface of th-e metal tt rorgr, tne
presence of active centers. The results for weight loss were plould for
Temkin's adsorption isotherm depicted in (Figure 5). It is obvious that
the combined inhibitor shows higher protectiJn efficiency .oo,fur.a to
each single inhibitor. The following is the equation of the Temkin,s
adsorption isotherm:
Cs : Kl + K2ln Ce.
cs is the surface concentration; Kl and K2 are sorption constants ; ce is
the equilibrium concentration.

Open Circuit Potential Measurements

9pgn circuit potential measurements were carried out for cooling waterin the absence and presence of the pBTCA inhibitor. It is apparent from(Figure 6) that tfg.onen_circuit potential of pure cooling water in theabsence of the inhibitor decreasei rapidly witir time and finally reachesa steady state value. This variation of op"., circuit potential *i,h ti-"reveals the corrosivity of the water on the carbon steel. However, in thepresence of PBTCA inhibitor the steady state potential is shifted moretowards the noble direction by increasing the concentration of theinhibitor (Figure 6). The effect of ,i*tur., ir constant concentration of
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PBTCA and different concentrations of pvp on the steady state
potential was investigated as shown in (Figure 7). It is quit. obuiow
that these mixtures exhibit a slight effect on the steady state towards the
noble potential compared to pure PBCTA solution which shows a
significant effect on the steady state potential shifted to more positive
potential.

Potentiodynamic Polarization Measurements
The anodic and cathodic behavior of carbon steel in cooling water
containing PBTCA inhibitor at different concentrations is illustiated in
(Figure 8). It was found that an increase in the concentration of pBTCA
causes a significant shift in the corrosion potential towards nobler
region and the magnitude of the displacement of the Tafel plot is
proportional to the concentration of PBTCA inhibitor. The cathodic
inhibition of this compound is also quite obvious which means that
PBTCA is mainly a cathodic inhibitor. (Table 2) depicts the
electrochemical corrosion parameters for cooling water containing
different concentrations of PBTCA. These parameters include: current
densities (I 

"o...), 
corrosion potential (E .o,,.), the cathodic Tafel slope

(Bc;, the anodic Tafel slope (Bay and the corrosion rate (c.R.). It is
evident from the values shown in this table that both the corrosion
current and the corrosion rate are strongly reduced with an increase in
the concentration of PBTCA, which is indicative of the pronounced
inhibition effect of this compound. The inhibition effects of mixtures of
PVP and PBTCA were also investigated using potentiodynamic
polarization measurements. (Figure 9) shows the effect of the addition
of different concentrations of PVP to fixed concentration of PBTCA. It
is evident from the results obtained that the carbon steel corrosion
inhibition has been considerably improved upon using mixtures pVp
and PBTCA. The relative electrochemical parameters are shown in
(Table 3). The data indicated clearly that the corrosion current and the
corrosion rate both decrease on increasing the concentration of PVP in
the mixture. A synergistic effect which usually enhances the corrosion
inhibition has resulted from a mixture of 100 ppm of PBTCA with 0.01
M PVP. This type of mixture exhibits both anodic and cathodic
inhibition effects, however, the latter effect is much more pronounced.
It is interesting to note that the potentiodynamic measurements reveal
that the mechanism of inhibition is due to the adsorption of the inhibitor
species on the surface of the carbon steel. Consequently, the adsorbed
species form a film which will protect the metal. These results are in
accordance with the results obtained by weight loss measurements and
linear polarization measurements and also in agreement with the results
noted by other workers (19).
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It can be concluded that PVP and PBCTA act as corrosion inhibitors in
cooling water for carbon steel. The inhibiting properties were
investigated for PBCTA alone and mixed with pvp. The corrosion
properties were determined using the weight loss technique, open circuit
potential measurements, and potentiodynamic t..triqr.r. The
inhibition efficiency at different inhibitor concentrations wai found to
increase with increasing (PBTCA) concentration. A synergic effect was
observed and a protection efficiency of 96.7% was achieved when the
polymeric compound polyvinylpyrrolidone (pvp) was added to the
PBTCA solution.
Figure (2) shows the relationship between the concentration and
efficiency, when increased the concentration the efficiency increased
until reach to level when increase the concentration the efficiency
remain not increased or the increasing very slight, in order to not
economic when addition more concentration compare with slight
increasing in efficiency. Figure (3) shows the best efficiency at 23 oc.

■bp… 1:Ty,Cd Make_up Wtter Andygstt PH=7
Sr.No. Test Results

In ppm
I Total Dissolved Solids (T.D.S.j 3320
2 Calcium Hardness as CaCO3 820
3 Magnesium Hardness as CaCOr 480
4 Total Hardness as CaCO3 1300
5 Phenolphthalein Alkalinity as CaCO, NIL
6 Methyl Orange Alkalinity as CaCO, 190
7 fh10ridc「 Cl‐ ] 1420
8 Sulfate I SO+'- I 770
9 Silica I SiOz I 26.7
10 Nitrate I NO3 ] 12.3

Bicarbonate I HCO3 ] 231.8

12 Sodium I Ng ] 700
13 Calcium I Ca ] 328
14 Magnesium I Mg I 115.2
15 20taSSium[K] 23.5
16 Total lron[Fc] 0.02
17 Appearance and Odor Odorless
18 Color Colorless
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Table -2: Electrochemical Corrosion Parameters for Carbon Steel in Cooling Water
in Presence & Absence of PBTCA culrent densities (I 

"or,.), 
colrosion

potential (E .o.,.), the cathodic Tafel slope (Bcy, the anodic Tafel slope
(pa;and the corrosion rate (C.n.).

PBTCA
concentration

(ppm)

E .o.,
(v)

I 
"o.,mA I cmz

0'
( V/ decade )

0'
(V/decade)

C.R.
mmpy

Blank -0。663 0。 109 1.11 0.1663 2.54

40 -0.605 0.048 1.227 0.139 1.14

60 -0.4772 0.028 0.40 0.1582 1.06

100 -0.455 0.009 0.14 0.1089 0.20

Table-4: Weight loose of carbon steel at different efficiency & concentration of
PVP with 100 ppm BPTCA at23°C

Table-3 :Electrochemical Corrosion Parameters for Carbon Steel in Cooling Water
For Mixture Different Concentrations of (PVP) with 100 ppm ol PBTCA

PVP
concentration

(M)

E.oo
(v)

I.oo
mA I crrf

0'
(V / decade)

F"
(V i decade)

C.R.
mmpy

Blank ‐0.663 0.109 1.1 I 0.1663 2.54
2x10‐

4 -0.633 0.053 0.89 0.15 t.26
l x10‐

5 -0.673 0.041 0.68 0.16 0.68

1 x l0'' -0.638 0.034 0.18 0.16 0.15

1.5211

2.5312
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Figure -3: Effect of the concentration of mixture of 0.01 PBTCA with different
concentration of PVP on the protection efficiency of carbon steel in
cooling water at23oC
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Figure-7:Potential vs time plot for carbon steel in cooling water in the absence and

in the presence of different concentrations of PBTCA: (a) Blank, (b) 20
ppm, (c) 60 ppm, and (d) 100 ppm
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Figure-8:Potential vs time plot for carbon steel in cooling water in the absence and
in the presence of mixture of (PVP + PBTCA) with different
concentration of (PVP) and 100 ppm of (PBTCA):(a) Blank, (b) 1x10-a
M PVP + 100 ppm PBTCA, (c) 1 x 10-3 M PVP + 100 ppm pBTCA, (d) 1

x l0-2 M PVP + 100 ppm pBTC A at23 oC

■

　

■

　

■

ｒ
ｕ
ｎ
Ｃ
日ヽ
嘔
一
”
”Ш

３̈
日
≡
□
三

”
”Ш

81

-0.8

●



６

　

　

　

　

　

　

　

　

８

０

　

　

　

　

　

　

　

　

０

書
ｕ
ｎ
蟹
ｎヽ
Ｃ
一
コ
．Ш

Al- Mustansiriya J. Sci Vol.20,No 2,2009

‐55      ‐5      ‐45

L●g:I〃 Cm21

Figure -9:Polarization curves of carbon steel in cooling water in the absence and in
the presence of different concentration of (PBTCA):(a) blank, (b) 20 ppm,
(c) 60 ppm, and (d) 100 ppm at 23 oC
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Figure- I 1: Effect of addition of different concentration PVP with 100 ppm PBTCA

on the. polarization curves of carbon steel in cooling water:(a) blank, (b)
2"10-a M pvp + 100 ppm (pBTCA), (c) lx10-3 u pvp + 100 ppm
PBTCA, (d) t xl0-2 M PVP + 100 ppm PBTCA
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Investigation ofMagnetic Saturation ln central lron Plate OfTriplet Electron Lens

Abdown, Muhssen and Saadi

The magnetic saturation in central iron plate of a triplet praCCtor

lens has not been given a fair share of attentiOn in the literature.Hence

the present wOrk is mainly concemed with the magnetic saturation at

different parts ofa test triplet prdector lens.

rmθRE3【Иニタ Rr

Кp。勝 ど 1_ξttSa島 撚 瀾 F為
°「 8靴e蹴馳 F∬ 胤 蹴

central iron plates are 20 nlln and 32 nlln respectively.The twO central

iron plates and all lens dirnensiOns are supposed tO be of sOtt iron which

become magnetically saturated at l.8 tesla.

The magnetic flux density B at any point of the irOn plates is the

resultant of the axial and radial cOmponents of the magnetic fleld Bz

an糧
置
'撃

i澤

ダ

;ie   
… … … …(2)

The triplet praector lens can be operated at different Operational

modes.The one mode,when the excitation N/7 0f the flrst lens of the

triplet lens is equal and opposite in direction to the excitation A72 0fthe

second lens,i.eN」7=_Nf2 the flux prOduced by one lens will be added
to the flux produced by the other lens in the central iron plate.In the

other inode,N17 = +Nf2 their fluxes wi11 0ppose each other in the

central iron plate ; therefore there 、vill be no problem of magnetic
saturation in the central iron plate at all excitations provided.

In the present paper,the magnetic saturation in the twO central iron

plates Ofthe triplet projector lens is cOmputed when this lens is operated

withthe one mOde bythe aid OfcoT:誂 ter progranl(Lencova)[9]uSing
the inite element method(MllllrO) 。

-615 -415-40   -10      0     16 40    340 350m

Figurc‐ 1:Cross scCtiOn ofthe upper halfofthc triplet prQJectOr lens[8].
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RESULTS AND DISCUSSION
Figure 2 shows the variation of magnetic flux dens ity a with the

excitation Nl in three different regions *h", the first and slcond lenses
are operated . It is seen that the magnetic flux density in three regions
increase with the increase of excitaiion ; so no magnetic saturation is
observed at these points even at high excitations .

The operating voltage V , relativistically corrected accelerating
voltage V, and magnetic flux density B in thre! positions of the central
iron plate when the first and second ienses u.. op..uted are illustrated in
table I . The results have shown that the magnetic saturation does not
appear in any region of the central iron plate at all operating voltages

Al- Mustansiriya J. Sci
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B with the excitation N1 in three
the first and second lenses are
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Figure -2: Yariation of magnetic flux density
region of the central iron plate when
operated.

V(kV) Vr(kV)

0.1432

88

Table_1:operating voltage/,relativistically corrected accclcrating voltage,ろ
and

magnetic flux density β in three regiOns when the flrst and secOnd lenses

A
0.0429

0.0862

0.1056

BrT
B C
0.0522 0.0267
0.1034 0.0622

100 110
200 240
300 390
400 560 U.lZUノ

0。 1003
500 750 0.1701 0.2012 0.0125



Investigation of Magnetic Saturation In Central Iron Plate of Triplet tt#:lffluhssen 
and Saadi

Figure 3 shows that the magnetic flux density in three different
regions when the second and third lenses are operated increases with the
increase of excitation .All regions do not reach the magnetic saturation
even when there is an increase in excitation .

The results in table 2 have shown that the magnetic saturation does
not appear in all regions of the central iron plat e at all operating
voltages .

BT

1

Figure-3: Variation of magnetic flux density .B with the excitation N1 in three region
of the central iron plate when the second and third lenses are operated

Table -2: Operating voltage V , rclativistically corrected accelerating voltage V, and
magnetic flux density ,B in three regions when the second and third lenses

It should be mentioned that the computations of Al-Saady tttl show
that the central iron plate thickness exceeds 10 mm do not reach
magnetic saturation condition .

6

rulxt oSnt

are

v(kv ) Vr(kV) B`T)
D E F

100 110 0.1207 0.1731 0.0310

200 240 0.1952 0.2159 0.1 165

300 390 0.2633 0.3011 0.1792

400 560 0.3064 0。3822 0.2872

500 750 0.3921 0.4488 0.3099
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A computations show that the magnetic saturation of the specific
thickness of central iron plate must be taken into consideration when the
triplet lens is operating at high excitations . Hence , there is no problem
when the triplet lens is operating at high voltage electron microscopes .

Therefore , the correct choice of the central iron plate thickness is to
be encountered in the design consideration to maintaining the favorable
properties of the triplet lens for high voltage electron microscopes .
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ABSTRACT
The polarization mode dispersion phenomena in the optical system causes

shift of the center of the propagated pulse, pulse broadening, and thanging the
output state of polarization relying on random polarization mode dispersion vector
and the input state of polarization. While, the polarization dipendent loss
phenomena causes a change of the power value relying on random polarization
dependent loss vector and the input state of polarization.

In this paper, an alternative model to combine the two phenomenon has been
proposed, also an alternative formula of the output power that is linked to the input
state of polarization and orientations of the random vectors of these two
phenomenon is presented. The study showed that the output power fluctuates at
limits +20yo and pulse center shifts at limits t3ps for input normalized Gaussian
pulse with initial width 5ps. Also, the study presented that the output SOP changes
randomly due to these phenomenon.
Kevworcls:. PDL, PMD, SOP, PSP, Stokes and Jones spaces.

INTRODUCTION
Polarization mode dispersion (PMD) arises in single mode fiber

and fiber optic components due to a small difference in refractive index
(birefringence) for a particular pair of orthogonal polarizatibn states

ll,2).This index difference results in a difference in the propagation
time called differential group delay (DGD) for waves traveling in these
two polarization modes [3]. The propagation of a pulse through a long
fiber is very complicated since the birefringence varies randomly along
the fiber. However, there are two special orthogonal polarization states,
called principal states of polarization (PSP's), at the fiber input for
which the output pulse is undistorted to first order, in spite of random
changes in fiber birefringence [4,5]. An optical pulse polarized along a
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PSP dOes not split into twO parts and lnaintains its shape.In practice,the

launched pulses are rarely polarized along one Of PsP's,each pulse then
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THEORY
In frequency domain, the action of an optical component

exhibiting PMD on an optical field at frequency w can be described in
the Jones space as [3]

(l)

the transfer matrix ,

B@)=[0,(w),gr(.),Fr(w )] is PMD vector of the optical component in
the Stokes space, and G =fo'or,orf is the Pauli spin vector with

IИ。″級)>=rPMD砂 )IИ″0)>
where 写ルD級 )=exp(―Jttβ・δ) is

components[1]

q=[1 111 ,

．
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Note that B-a=Aor+Bror+Bro, is a 2x2 matrix. The PMD vector

B@ ) is, in general, frequency dependent; the first term in the expansion

of p1w ) is conventionally referred to as the first order PMD. The PMD
vector points in the direction of the fast axis in the Stokes space. Its
magnitude, I Ff*>F Lr , provides the relative delay between the
polarization components of the field that are parallel and antiparallel to
the PMD vector.

The transfer matrix Trr,. of a component exhibiting PDL is not
unitary. (Not that, the unitary matrix has the properties: First,
A'A - AAt =1 , where the dagger denotes the Hermitian conjugate.
Second, the eigenvalues of .1. must be of unite magnitude and their
product must be.unity [3]). The optical field after passing through such
a component can be written as [4]

I A",, (w ) )=T oo, I A,,(w ) > (3)

where Tpot. =exp(q=), d isthe PDL vector with magnitude a . In this'2
representation of the PDL matrix, the polarization component of a field
that is parallel to d experiences a gain (r"''), but the antiparallel
component is attenuated by (r-"''). Such a PDL component is said to
have a PDL of lzolaltog,o@)] in decibel units. In general, the PDL
vector d may be frequency dependent [2]. This will influence the PDL
induced waveform distortion effect in an optic link [2]. Considering that
such frequency dependent waveform distortion is not so important in a
system with realistic parameters [9], we approximate d as a frequency
independent vector.

Generally, an optical component may exhibit some degree of
PMD and PDL at the same time. Calculating the total transfer matrix of
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a large number of such components becomes quite complicated.
However, noting that any matrix (,1)can be decomposed into a unitary
matrix and a positive Hermitian matrix in the form A =TorTrro[7], the
modeling of a such system can be simplified without loss of generality.
More specifically, we can assume that the signal passes through oniy
two components, the first one having only pMD with a transfeimatrix
Trr,r(, ) and the second one having only pDL with a transfer matrix Tr,
. Therefore, the optical field after passing through such components can
be written as

The normalized Gaussian pulse before entering the pMD and pDL
components has tbe form [2] i

lA,,(t)>-, ''l l, , (5)

where r, is the initial pulse width, and ls > is the unit Jones vector of '

the signal. clearly, the input power can be found using Eq.(5) as
F,,G)=1A,,(t)l6lA,,(t)>-s-t'n;3, where S =. r l6ls > is the input SOp
in Stokes space.
The Fourier transfolll1 0fEq。

(5)takeS the fO.111

M″級)>=ⅦИ"o⇒ =券評 IS>
Substituting Eq。 (6)into(4)yields

レ"")>=Ъ rPyD。 )湯θ
尋 2卜 >      

。

The Output fleld lИ 。″ぐ)> Can be inustrated using the inverse Fourier
廿ansforln ofEq。(7)as f01lows

・
ミ
ヽ

ご

(6)

レ“0>=湯Ъデャー%やキル}IS卜θ
~壺穿十θふ∂′2θ―rF`′ 2イ ls>  (8)

Eq.(8) contain the three vectors d , B, and s. power changes induced
9n th9 pulse depend not only on the amounts of pDL and pMD but on
the relative orientations of the PDL and PMD vectors with respect to the
input soP. In general, the directions of the vectors d, and f do not
remain fixed in time and rotate randomly on a slow time scale.

In order to compute the output power and Sop from Eq.(g), we
are adopted the following transformation to simplifr the mathf-uti.ut
complexity

ルr=:[ター
孝
β]
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Note that, the new vector fu is a random in magnitude and direction. Its

value is , =: , where 0 is the angle

between p and d.
The direction of fit is defined by the unit vector M as

″―
孝
β

(10)

The output power is deflned as[12]

鳥″′ぐ)=くИ。″c)lδ lИ。″ぐ)>

Substituting Eq.(8)into(11),uSing(9),and rememberthat e′ ∂
)十 =θ
′∂

,yields

_t2 +(Lr /2)2

F,,,Q)=, t" <s lefr 
u 6 efr 'u l, , (12)

with the help of the fact eM u =cosh(M1+u .a sinh(M), we can express
Eq.(12) as

t2 +(Lt l2)2

F*,1t1=e '3 <s l[cosh(M)+ U.A sinh(M) d [cosh(M1+U .a sinh(M)]ls > (13)

Using the facts[3]

δ(a.δ )=a+ノa×δ

(a.δ )δ=a_′∂×∂

(a.δ)δ(a.∂)=2a(a・ ∂)_∂

S=<SI∂ IS>

<sla.δ ls>=a・ξ

(14)

(15)

(16)

(17)

(18)

Eq.(13) may be simplified as

_r2 +(L,t t2)2

F-,1t1=e r] 1S+zu sinh(M)cosh(M )+2M cos/ sinh'(u)l (19)

where fr is angle between the random vector u and the input SOP S.
It is clear that the terms inside the square brackets are functions of time,
DGD, and PDL. To picture the situation more easily, we may write
Eq.(19) as

″。″+4β・β―:争 |″ |lβ lcosθ
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′2+(△ r/2)2

鳥″〔)=/〔 ,α,△τ)θ  イ Sou
where Sout  and /c,α

,△τ)are the directiOn and value Of the
mathematical expression inside the square brackets。

再3d as the main cOntributiOn of this
paper,because itis a phenomenOn t

鑑∬Л『IE:1ぷ庶:l盤翼
case has been studied in many s(

apprOaches[3,5,6,8].

PMD ONLY
h tts cas%″ =_赤β ,|″ 卜

穿
,and″ =―β,hencQ

Eq.(19)will be reduced tO

(20)
●

″

4″′《)=θコイr_″ s血傍)Щ等)+2′∞s4sm2傍】
=/ぐ ,△つθ

where Q, is the angle between the pMD vector B andthe input sop s .lf B =0 then F,,,,(t)=F,,(r), that is; the power and Sop will not affected
in absence of pMD. The output power and Sop are determined by theinput SOP, and the direction of pMD and its value l|l=tr. The pSp,s

:le 
the states that are parailel or antiparallel to i , ,o Eq.(21) takes the

IOTTN

は△r2メ

鳥
"〔
)=θ   イ S

21)

Typically,the input soP that is paralle1 0r antiparallel tO′
will not be

changed thrOugh the prOpagatiOn inside Optical flber,but the positiOn Of

the parallel cOmpOnent will be shitted by 
△τ/2 and the positiOn Ofthe

antiparanel compOnent will be shifted by_△
τ/2.
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In this case,

be reduced to

′
2                                                                                      

′
2

ら′〔)=θイド+2∂ sinh嗜)cO頭
:)+2′

costt sinh2(ッザ(α)θ可鳥″
where /, is the angle between the PDL vector d and the input SoP i.
The output power and SoP are determined by the input soP, and the
direction of PDL vector and its value a .rf d=0 then F,,,(t)= F,,(r), that
is; the power and SoP will not be affected in the absence of PDL. Note
that, there are two important SOP's which are parallel or antiparallel to
the PDL vector d.For these SOP's, Eq.(23) will be reduced to

t'

F,,,(t)-r*" ,-C ! e4)
This means that, the power will be affected by the factor eo" but the
pulse shape and the SOP will not change.

SIMULATION RESULTS AND DISCUSSIONS
The simulation of the transmission has been performed by

utilizing the normalized Gaussian pulse, which has initial width 5 pt ,

the input SOP S =U 0 01, and the vectors P,d are generated randomly.
The holding accounts multiple times give different results; this actually
describes the physical reality of the optical system because of the
randomness.

Fig.(1)-1't column- represents the relationship between the DGD
and both peak power and time of peak, whereas the 2'd column refers to
the relationship between the angle Q, and both peak power and time of
peak. With increment in DGD, in this case the peak power will be
reduced and pulse position may be shifted to left or to right relying on

Q, . Making A, = n 12, this implies that the original position will remain

constant, but the peak power might suffer a decrease relying on the
value of DGD. lf hrn12, this implies that the pulse will advance and

conversely if h<trl2. In any wdy, peak power does not exceed I
because PMD does not cause an increase in the power.

Fig.(2)-1't column- refers to the relationship between PDL and
both the peak power and time of peak, whereas the 2"d column
represents the relationship between fu and both the peak power and

time of peak. Its clear now, the increasing in PDL implies to fluctuate
peak power, but the peak position will not be affected. The amount of
changing in peak power is controlled by the angle Qr. Making d = r 12

Vol.20,No2,2009

PDL ONLY
″ =′ /2,|″ 卜α/2,and″ =′ ,hence,Eq。 (19)Will

(23)
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leads to no power change, but making Ar r 12 will decrease the peak
power and conversely if $, < tr 12 .

Fig.(3) illustrates peak power as a function of time of peak. The
exclusion of the effects of pMD and pDL implies to firm the peak
power and its position. The impact of pMD leads to change peak power
and its location at random manner with the survival of the peak does not
exceed the value l. The impact of pDL leads to change the peak power
only at random manner. The impact of pDL and pMD togeiher lead to
change peak power about 20Yo and change the time of peak about t3ps .

Briefly, the addition of pDL effect causes to increase peak power
randomness but not the peak position.

Fig.(a) represents the resulting pulses: continuous, discrete,
discrete-dotted, and dotted lines represent original pulse, the impact of
PMD, the impact of pDL, and the impict of pMD and pDL,
respectively. In Fig.(4), nine random cases are calculated, with each one
the random angles, DGD, pDL, and the output Sop are declared. It is
clear from the figure that the pulse under the influence of pMD
controlled by two factors, namely S, andDGD. And that controls under
the influence of PDL are Q, and pDL value. The presence of pMD and
PDL make the pulse and output sop subject to the random factors: Q,
DGD, fu, and PDL. The governing all operations are the angles Q, and
Qt only since the angles Q, and 0 are related with g, and, Q.. The F , d,
and s are vectors in 3-D Stokes space, which are related with each
other through the angle s Q, and fu. Table ( 1) shows the effect s of Q, and,
0, on the peak power and position .

Finally, the effects of pMD are finished if DGD is very small and
the fact that Q, = n / 2, and the effects of PDL are finishea if iOI- is very
small and the fact that A = z /2. The broadening of the resulting pulse
can be greatest when the growing impacts of pMD and pDL and vice
versa. on the other hand, we did not include the chart change of Sop so
long as: it can be changed randomly, it can not be develo-p any useful
observations.

CONCLUSIONS
The theory is proved that the impact of pDL causes to attenuate

or raise the input pulse-relying on pDL value and the angle between s
, and d . The impact of pMD is to broaden and shift the-pulse depends
DGD and the angle between F , s. rhe impact of pMD and pDL
together leads to more random in pulse width and position. The best
case is obtained by making the vectors F, a, and s orthogonal. we
can not fail to mention that the virtual orthogonality is noi possible

,
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because the vectors′ ,and″ are randomly changing in valuc and
direction. In general, we found that the change limits of the power is
+20% and change limits of displacement is +3ps.

Table-l: variation of peak position and power due to (, and Qr.

d, 偽 peak position
rl2 tr l2 no shi食 no change
nl2 >π /2 no shi量 attenuation
zl2 <π /2 no shi食 amplification
>π /2 rl2 shi■ to left no change
>π /2 >π /2 shift to le食 attenuation
>π /2 <π /2 shitt to le食 amplification
くπ/2 rl2 shift to right no change
<π /2 >π /2 shift to rieht attenuation
くπ/2 くπ/2 shift to r12ht amplification
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ABSTRACT

In this research,we studied the impact intensity of radiOactive sOurces On the

envirollment and human by using the twO:::ll:lllli∫

l‖]慧西:S;::i:]ll::~:PLrThese sOurces have iOnization power

Cs‐ 137and CO-60,respectively,these sOurces havc dangerous effect On the body,sO

暮艦 lW蹴ミ恣 難
胤∬Tl翼∬出 身寵
l,but even sman radioactive sOllrces have

鳳 臨 鳳 甘 1即 書 翼 蹄 計 胤 ll譜lr鳳 」驚 総 轟 鼈 1驚:
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The statistical distributions such as frequency distribution, relative frequency
distribution, percentage relative cumulative frequency distribution were studied, we
represented it graphically.

The data were presented by different methods:
1-The tables
2 -The frequency hi sto gram
3-The frequency polygon
4-The broken line
5-The curve line

We have found from this presentation that the frequency distributions are not
identical, called the crooked distributions, we have found two natural groups
because the broken line into two groups.

The first and second groups were represent a natural background radiation and
higher than the background radiation, respectively. The average of data were equal
to 0.43 pSvlh from a 90 reading and 0.54pSv/h from al08 reading for Cs-137and
Co-60, respectively.

INTRODUCTION
Since the discovery of the phenomenon of radiation till today, many

died from workers in this field because simple exposure or the erors in
the jobs [1].

However, there are attempts by some the global centers to increase
use of this phenomenon but the most important experiences in this field
at the global level are failed because of the damages at the environment
and humans [2].

There are traces of radiation appear either immediately or after the
exposure for short time allege acute effects such as anemia and loss of
immunity against bacteria , or effects appear after long periods could
extend to many years called the subsequent effects or late such as

genetic mutations, cancer [3].
All the ionizing radiation are harmful to the human body and even

very small quantities of radioactive sources and must be deal it by great
caution [4].

The human exposure for the radiation can't limit it by range because
the damage can't be zero, so the max allowed limits from the radiation
of the dose are reducibly to the protection of individual [5-7]. The
excessive exposures of the some natural sources occur the devastating
effects [1].A lot of people is exposure of low radiation level caused the
cancer cases [4, 8].

MATERIALS AND METHODS
The data were collected about the two radioactive sources (Cs-137and

Co-60 have activity 6.01 pCi ,0.23 pCi ,respectively and energy 0.662
MeV, l.25MeV ,respectively ,we have calibrated Geiger-Muller (G.M.)
Meter (see the fig.l) was manufactured in Japan from Riken Keiki Co.,
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LTD.
The readings were taken at the different distances, where the intensity
of radiation was proportional directly with the distance between the
radioactive sources and the detector .

classes, frequencies, classes centre, relative frequencies, actual
boundaries of classes, the cumulative frequency, and the percentage
relative cumulative frequency were calculated by use the statistic [9,
101.
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Figure -l: The calibration curves for Geiger Muller meter by using the two
radioactive sources (Cs-l37and Co-60)

RESIILTS AND DISCUS SION
l-The values of radiation around the fwo sources were collected (see the

two tables 1, 2) by using (rrslh) units, this units are use in the health
physics and the pollution measure.

2-The statistical values which represent the classes, the relative
frequency and percentage relative cumulative frequency , the classes
centre and the acfual boundaries of categories were calculated from
the radiation values around the two sources (see the two tables
3,4),and the values were divided into classes each class 0.06 pSlh[],
21.

3-We have charted the frequency polygon and so the frequency curve
which consider non-uniform called the crooked distribution, which
represent two natural groups , for confirm that groups are a one group
not divided because this a curve is equivalent to the two .rr,r.,
therefore we have charted the classes with the percentage relative
cumulative frequency and result Henry's line ,if this the line is the
straight line means one group or the broken line into the two pieces or
more means two groups or more [8](see the figs.2_5).

l
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4-We have charted the line which represents the percentage relative
cumulative frequency with classes where the results are confirm the
existence of two groups because the line was broken to two groups
(see the two figs. 6,7).

5-The two groups classes were separated and drawing the line again
where it's give line pass in all the points (see the figures 8-11) by
using the two radioactive sources, the first and the second groups are
represent the background radiation group and the highest from the
background radiation group, respectively.

6-The average was calculated from the data's which equal to 0.43 pS/h
from a 90 reading of Co-60 source and 0.54 ps/h from 108 reading of
Cs-137 source.

Table-1:The val ofradi

Table…2:The val of radiation

A,B,C,D,E,F:Readings of G.M. meter in different locations.

iation around Co-60 sourcea ues
Locat.No. A B C D E F average

1 2.74 3.21 3.21 2,82 2.61 2.95
つ
４

つ
４ 1.17 1.08 つ

４ 1.39

0.69 0.78 0,78 0.56 0.s2 0.47 0.63

4 0.27 0.22 0.29 0.26 0.3 0.22 0.26

5 0.23 0. 0.15 0.16 0.13 0.23 0.18

6 0.17 0 1 0.13 0.11 0.15 0.15 0.13

7 0.2s 0. J 0.26 0.24 0.23 0.17 0.21

0.21 0 7 0.13 0.12 0 4 0.13 0.

9 0.25 0 4 0.15 0.14 0. 2 0.21 0 6
10 0.16 0 7 0.15 0.08 0. 6 0.10 0

0.16 0. 4 0.08 0.13 0. 0.11 0. 2
う
ん 0.13 0.06 0.06 0.11 0 J 0.06 0.09

0.13 0.06 0.06 0.07 0,06 0.07 0.07
14 0.07 008 0.13 0.1 0.15 0.06 0.09
15 0.09 0.06 0.07 0.06 0.09 0.09 0.07

ues around Cs-137 source
Locat.No. A B C D E F averaqe
1 1.91 .47 .47

κ
υ 39 1.39 1.54

2 ０
４ .39 ′

υ 1.30 30 1.30
う
´ 74 う

´ 1.56 .56 1.65 1.69

4 .21 04 0.95 1.09

5 1.04 0.87 0.65 0.65 0.31 1.08 1.23
6 0.60 0.78 0.65 0.56 0.696 ，

′
ｎ
ｖ 0.66

7 0.s3 0.40 0.36 0.54 0.36 0.47 0.44
0.32 0.31 0.39 0.40 0.31 0.36 0.34

9 0.36 0.36 0.32 0.26 0.27 0.26 0.30
0 0.27 0.20 0.23 0.20 0.34 う

４
ｎ
υ 0.24

1 0.26 0.24 0.25 0.19 0.25 0.3 0.24
つ
４ 0.15 0.20 0.24 0.20 0.36 0.32 0.24
J 0.13 0.13 0.08 0.21 0.15 0.20 0.15

4 0.19 0.21 0.23 0.14 0.14 0.18 0.18

5 0.14 0.09 0.17 0.21 0.17 0.13 0.15

6 0.10 0.15 0.20 0.15 0.07 0.06 0.12

7 0.14 0.16 0.14 0.15 0.11 0.10 0.13

0.09 0.10 0.07 Ａ
υ
Ａ
υ 0.06 0.11 ｎ

ｖ
Ａ
Ｖ
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NO. Classes Freq.
Relative

Freq.

actual
categories
boundaries

cumulative
freq.

relative
cumulative

fteq.%o
1 0.06-0.12 つ

４ 0.28 0.055 0 0
2 0.12-0.18 0.34 0.125 う

４ 0.66
3 0.18-0.24 0.09 0.185 56 1.47
4 0.24-0.3 7 0.08 0.245 64 ‘

υ

0.3‐0.36 1 0.0r 0.3s 71 1.87
6 0.36‐ 0.42 0 0 0365 72 1.89
7 0.42‐ 0.48 1 0.01 0.425 72 1.89

0.48‐ 0.96 5 0.06 0.485 ウ
′ 1.92

9 0.96‐ 1.02 0 0 0.965 78 2.05
0 1.02‐ 1.08 0 0 1.025 78 2.05
1 1.08‐ 1.14 1 0.01 1.085 78 2.05
2 1.14‐ 1.2 1 0.0 r 1.145 79 2.07
1.2-1.26 2 0.02 1.205 80 2.1

4 1.26‐ 1.32 2 0.02 1.265 82 2.16
1.32… 1.38 0 0 .325 84 2.2

6 1.38… 1.44 0 0 84 2.2
7 1.44‐ 1.5 0 0 445 84 2.2

8 1.5-1.56 0 0 .505 84 2.2

9 1.56‐ 1.62 0 0 .56s 84 2.2
20 1.62… 1.68 0 0 .625 84 2.2
つ
４ 1.68-1.74 0 0 ０

０
‘
υ 84 2.2

22 1.74-1.8 0 0 745 84 2.2
う
Ｚ 1.8‐ 1.86 0 0 805 84 2.2
24 1.86‐ 1.92 0 0 ‘

υ
０
０ 84 2.2

25 1.92-1.98 0 0 925 84 2.2
26 1.98-2.04 0 0 ハ

ン 84 2.2
27 2.04‐ 2.1 0 0 ′

”
ｎ
ｖ
う
乙 84 つ

４
つ
４

28 2.1‐2.16 0 0 2.105 84 2.2
29 2.16-2.22 0 0 2.165 84 2.2
30 2.22… 2.28 0 0 2.225 84 2.2

2.28‐ 2.34 0 0 2.285 84 2.2
32 2.34-2.4 0 0 2.345 84 2.2

2.4‐2.46 0 0 2.405 84 2.2
34 2.46‐ 2.52 0 0 2.465 84 2.2

2.52-2.58 0 0 2.525 84 2.2
36 2.58-2.64 1 0.0 r 2.585 84 2.2
37 2.64‐ 2.7 0 0 2.645 2.23
38 2.7‐2.76 1 0.01 2.755 2.23
39 2.76‐ 2.82 0 0 2.765 86 2.26
40 2.82-2.88 1 0.0 r 2.825 86 2.26
41 2.88-2.94 0 0 2.885 87 2.29
42 2.94-3 0 0 2.945 87 2.29
43 3‐3.06 1 0.0 r 3.005 87 2.29
44 3.06‐ 3.12 0 0 3.065 2.3r
45 3.12-3.18 0 0 3.125 2.3r
46 3.18‐ 3.24 1 0.0 r 3.185 2.31
47 3.24‐ 3.3 1 0.01 3.245 89 2.34

3.305 90 2.37

Al- Mustansiriya J. Sci Vol. 20, No 2, 2009

Table -3: The statistical table of values of the radiation around Co-60 source

110

|
| |

一
　
　
　
　
　
．



Study of Impact of the Radioactive Sources on Human Body

Table -4: The statistical table of values of the radiation around Cs-137 source

NO. Classes Freq.
Relative

Freo.

actual
categories
boundaries

cumulative
freo.

relative
cumulative

freq.o/o
1 0.06‐ 0.12 0.12 0.055 0 0
2 0.12-0.18 6 0.148 0.125 0.688

0.18-0.24 4 0.129 0.185 29 1.536

4 0.24‐ 0.3 0 0.092 0.245 43 2.27
0.3-0.36 0.074 0.305 2.8

6 0.36‐ 0.42 9 0.083 0.365 61 3.23
7 0.42‐ 0.48 2 0.018 0.425 70 3.7

0.48‐ 0.96 12 0.lH 0.485 つ
４

，
′

9 0。 96‐ 1.02 0 0 0.965 84 4.44
0 1.02-1.08 1 0.009 .025 84 4.44
1 1.08‐ 1.14 4 0.037 ＾

υ 4.5
つ
４ 1.14‐ 1.2 0 0 145 89 4.71

1.2‐ 1.26 2 0.018 ｎ
υ
う
Ｚ 89 4.71

4 1.26-1.32 3 0.027 26s 91 4.81

1.32-1.38 0 0 32s 94 4.97
6 1.38‐ 1.44 0.027 .385 94 4.97
7 1.44‐ 1.5

つ
４ 0.018 445 97

1.5‐ 1.56 つ
ん 0.018 ハ

υ 99 5.24

9 1.56-1.62 0 0 ‘
υ 101 5.34

20 1.62-1.68 0.027 .62s 101 5.34

21 1.68-1.74 0 0 685 104 5.5

22 1.74-1.8 1 0.009 745 104

23 1.8‐ 1.86 つ
４ 0.018 ｎ

υ 105 5.56

24 1.86‐ 1.92 1 0.009 1.865 107 5.66

1.925 ｎ
υ 5.72
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classes of Cs-137 source

We have found three groups (see l, 2):
I -The low group (the radiation background of the air group and here a
large number of readings equal to 0.06 pS/h).
2 - The high group (radiation intensity group, which emitted from the
radioactive sources where the distance is zero , also alarge number of
readings, and the values of readings are more than 0.48 ps/h and
reading reach to 3.3 pS/h.
3 - The median group is task , which will be the subject of the study(it's
values between the radiation background and the radioactive source
group, what are these values?

The answer is explain by the frequency curve and the frequency
polygon,which is represent clearly the two natural groups(see the two
figures 1,2) ,we have charted the line which represents the percentage
relative cumulative frequency with classes where results were
confirmed of the existence of two groups because the line was broken of
two groups (see the figures 5, 6), the two groups' were separated and
drawing the line again where it's give line passing in all the points(see
figures 7-10). the first and the second groups are represent the
background radiation group and the highest from the background
radiation group ,respectively .

In fact, this research was showed the importance of the statistical
studies to the guide scientific explanations by direction or another.

The median group is the group of interaction between the radiation
of radioactive source and the air, where the air is convert to the air
contaminated by radiation, or ionizing by the strong gamma ray ,the
gamma ray is product electrons pair (negative and positive),also the
gamma ray is product X-ray[I1].
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The impact of gamma ray on the human body is known, where
affect the eye or penetrate the skin, in all the cases cause the effects
known to the specialists (12, 13,14).

CONCLUSIONS
The two radioactive sources are effect on the surrounding air to

distance 75cm and25 cm for Cs-l37and co-60, respectively, these
distance is big and dangerous, and Gamma rays penetrate the humane
body, where it is cause the cancer diseases ,therefore must knowledge
how to deal with it by workers and students inside laboratories.

we have concluded that there are the median group, between the
radiation background and the source groups (the group of interaction
between radioactive source and air), where convert the air to air
contamination.
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ABSTRACT
In this 、vork polycystalline alloys from shape memoly a1loy have been

prepared successillyけ thCllllal plasma sprtting systcm,in wirc fOrm of 3 mm
diameter in graphite cast with three diffcrcnt ratios Ni50Ti50,Ni50 5Ti49 5,and

Ni51Ti49 1tS Structure has bcen tcstcd by means ofXRD tcchnique;thc pattcms of x―

ray have sho、 vcd that its stmcture is a mixturc of Austenite and Martensite phascs lt

has also bccn noticed that increasing Ni proportion lnore than 500/O to Tiin thc alloy

increases the Martensite phases

INTRODUCTION
Shape memory aloys(SMAs)exhib■ peculiar thellllo mechanical

and thellllo electrical behavior under different mechanical and thelll.al

working and en宙 ronlncntal conditions[1].

The shape memory effect is based on this temperature dependent
Austenite to martensite phase transfollllation on an atomic scale

[2].ThiS unique macroscopic behavlor has attracted an increasing
scientiflc and conlmercial interest since it can exploited in innovative

applications,ranging from orthOdontic wires for correction of the tooth

malposition to nlicro structure used in the treatinent of blood vessel

occluslons[3].

THEORETICAL REVIEW
NiTi  shape memory metal a1loy can exist in two different

temperatue dependent crystal structure(phaseS)Called martensite(10Wer

temperature)and austenite(highcr temperature or parent phase)

Scvcral properties of austenitc NiTi and martensite NiTi are notably

different.[4]

When martensite NiTi is heated、 vithout extcmal stress,it begins to

change into austenite flg(1)The temperature at which this
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phenomenon starts is called austenite start temperature (Ar). The
temperature at which this phenomenon is complete is called austenite
finish temperature (A) . When austenite NiTi is cooled, it begins to
change onto martensite . The temperature at which this phenomenon
starts is called martensite starts temperature (Mr). The temperature at
martensite is again completely reverted is called martensite finish
temperature (Mr).

Shape memory alloys (SMAs) have been used in a wide variety of
applications because of their unique thermo mechanical characteristics
make them the perfect choice (and sometimes the only choice) for many
application. Most commercial application applications of shape memory
alloys can be grouped into three broad categories: Super Elastic
Devices, Shape Memory Actuation Devices and Martensitic Devices.
Since the discovery of shape memory in Titanium-Nickel, a number of
inventions have been made having applications in medicine, automotive
and consumer products. These devices range in size from meter to
micrometers.[5]

1000/Oo「

Pha●●1

100%●:
Pha3● 2

Mr誌 As Af

IhmFrutul _+
Fig.- 1 : Martensite transformation. [5]

MATERIALS AND METHODS
The first step in this work was to prepare the alloy, we used highly

pure metals of purity (99.99%) and according to the phase diagram of
NiTi shape memory alloy fig (2), the melting temperature of the

equiatomic and near equiatomic of NiTi was 1310 'C.[6]
Because of the reactivity of the Titanium in these alloys , all melting

of the alloy must be done in a vacuum or an inert atmosphere .So, to
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examine the possibility a method have been suggested and Performed to
melt metals through thermal plasma spray'.This method succeeded in
melting NiTi alloys. The plasma generated for spraying generally
incorporates one or a mixture of the following gases: Argon, Hydrogen,
Nitrogen, and Helium. Plasma flames can produce temperature above
1s000.c [7].

W・lr… ■¨

）
″書

摯

麟

Fig -2: phase diagram of NiTi shape memory alloys [6]

The graphite has been chosen to make the crucible. In addition to its
ability to stand high temperature, it can easily work mechanicaily
[8].Melting process is done by two stages:-

. The first stage is the primary melting of the pellet. It is done in a
cylinder cast fig (3) with an inner diameterltt mm) and a total
length (120 mm). The length of the hole is (100 mm) and the
thickness is (2-3 mm).

o The second stage which compromise of one block and two
connected cylinder parts .The melting process is done in the first
part of the fig (4) .Its dimensions are(ir mm; inner diameter, the
thickness is (2-3 mm) and the length (60 mm) .Then the cast
which is melted is narrowed into a cast with an inside diameter (3
mm) to (3.25 mm) and (50-60 mm) length and (2-3 mm)
thickness with a base (30 mm) length,(20 mm) diamLter. Two
holes in this cast .Each one is (l mm) diameter. The first at the
beginning of the melting part and the second is at the bottom.
These holes are necessary to exit the gases and to prevent
babbles.

I Plasma tech 43000 VpS system.
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Fig -3: Schematic diagram of graphite cast for melting NiTi.

.. 
Fig -4: Schematic diagram of graphite cast NiTi wire.

Many experiments were performed until some useful plasma* parameters were obtained as shown in table (1).
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Table-1:

」π 浴 圏 Z1/ES

Current 55θ α
“
ρ

Power イ3J(ッν

Иr 5θ Z/s

馬 5Z/s

The distance between the plasma jet and the cast is (15 cm),

melting time (4 min) and the vacuum atmosphere is (70 mbar).

Material characterization and results
The polycrystalline structure of the prepared alloy is examined by

x-ray diffraction 2 patterns and confirmed the structure by comparing
them with American Standard for Testing Materials (ASTM) cards and

as follows ,fig(S) represents the x-ray diffraction patterns for NiTi
(50:50%) alloy as prepared .

Obviously is has polycrystalline structured, it is observed that
characteristic diffraction peaks in the 20 rang of 20o-65o corresponding
to the (l l1) and (110) reflection at Bragg angles (2q , 41.3" and 42.3"
respectively, the figure shows two specific phases of NiTi which
identiff the characterization Austenite at peak (110) and Martensite at
peak (1 I l).
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Fig -5: x-ray diffraction pattern for NisoTisg alloy

Philips PW 1050, Source: CuKc, wavelength: l.5q$A,voltage: 40KV, current: 20 mamp.
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Fig (6) represents x-ray diffraction patterns for NiTi (50.5:49.5 %).lt
can be observed that there are three characteristic peak, .oo"rpondirg
to the (110), (020), and (l l l) reflection at Bragg angles pe1 +z.s;,
43.8" and 44.8o.

As seen from the figure, the peak (l l0) is clear and sharp
representing Austenite phase alongside the peaks 1r r r; and (020) which
are less clearly representing Martinsite phase.

Ｆ
ｒ
”
・ｅ
“
）
お
，の
〓
３
〓

28 { degree }

Fig -6: x-ray diffraction pattern for Ni5e.5 Ti+s.s alloy

The fig (7) represents x-ray diffiaction pattern for NiTi (51:49%),
having four diffraction peaks corresponding to the (002), (l1i), 9110),
and (111) reflection at Bragg angles eof 3g.9, 41.1,'+2,.q, ind 4a.9
respectively.

As it is shown from diagram that the intensity of the Austenite has
reduced in comparison with other peaks which represent the Martensite
phase.
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Fig -7: x-ray diffraction pattern for Ni5lTiae alloy

It can be concluded that when the atomic ratio of Ni slightly increases
more than 50Yo with respect to Ti in the alloy the volume fraction of the
Manensite in the structure increases. And from table (2) we can see that
the diffracting families of planes for martensite are increases, and only
those families of planes satisfuing condition h,k and I are all odd or all
even will cause diffraction in martensite crystals(fcc).

ぽ九卍

Ｆ
”

・ｅ
●
て
ｆ
Ｅ
Ｅ

”

20 ( degree )

Table -2: diffracting families of planes

Austenite Martensite
Ni:Ti :50o%:50o%

20 - hkl - 20 44.9 hkl I l1

20     42.3    hkl     llo     20     41.3    hkl    lll｀

A″′η=5θ.50/0′イ9.5%
20     42.5    hkl     llo     20     43.8    hkl    lll｀
20      _      hkl      _      20     44.8    hkl     o20

Nlirη=51%:49%
20     42.4    hkl     llo     20    3809    hkl     oo2
20      _      hkl      _      20    41.l    hkl    lll｀

In the other
crystals (bcc) as

hand, the condition h+k+l:even
shown in table (3).

is satisfo for austenite
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32r
310 10 10

311
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1*l;r 1-l t':l>ll J+i=dll fhij-tr a.,-".l+j 61+.-bJl ,+ 4$jl ZnSe a+irl clJs:s

.4+J-tll rrl-nll_l ari!,,llaJYl .rl+.s, oe13i..,Jo u.lJt 6-.11_p i-:1_;38
cJ-F q.H+* -l:!ill .r'':^ q+S; ,glt'i c ijrLll: 6J--aJl ilinYl 5r.+ rll :,jj+Jl i-.iYl cil-S o_*Ll
i.;_2.. -orl1_; 

,Jor ZnSe a+iay as$lr crJ3 gt Otie ,(Zinc blend) Z! * U 111 ,J r,*lr
.i.r!_.!l JJ ._r: t' er;rlJli_2t5

gl +=,rt' r.jJilt 6-21-;r i.r-l.r e^ c.j- Jl' drL,gll.,,r aluall 6_ns ol o_*ELi tJ"-ill 411*rlill l-.i

.dXrlll 6.,;1-.p i-:_,1r 6:l;; rlr-,p U-L-i.Yl &l*
ABSTRACT

Thin films of ZnSe were deposited on glass substrate by thermal
evaporation, effect of annealing temperature on the X-ray diffiaction and optical
properties of the films have'been investigated. X-ray diffraction shows that prepared
films are polycrystalline with preferred [111] orientation and having a zinc blend
cubic structure.

The lattice constant has been evaluated for ZnSe, it's value was found to be
decreasing with annealing temperature and then after returns to increases. From
optical measurement, it found that optical band gap have unstable changes with
annealing temperature while the absorption coefficient increase with annealing

INTRODUCTION
Binary semiconductors are considered as important technological

materials because of their potential applications in optoelectronic
devices, solar cells, IR detector's and lasers[l-3]. Binary compounds of
group II and group VI elements, commonly referred to as II-IV
compounds, have technologically important applications. Among these
compounds, only cadmium telluride (CdTe) and zinc selenide (ZnSe)
can prepared in both n- and p- type forms[4].

Thin films of these compounds are usually prepared by chemical
vapor deposition, sputtering, spray pyrolysis and vacuum evaporation
ls-71.

Many efforts are currently directed to a new generation of
photodiodes based on wide band gap and is capable of emitting light in
the blue-green region.

Many parameters were effected on the properties of (ZnSe) films
such as film thickness, morphology and stoichiometry of films, it can be
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control on this properties by adjusting the deposition parameters or
annealing the thin films.

In this paper, ZnSe thin films deposited at room temperature on
glass substrate in two thickness (2000 and 4000A) and annealing
temperature (150oC,200oC, and 300oC) was studied by X-ray diffraction
and optical properties.

MATEzuALS AND METHODS
ZnSe thin films were deposited on glass substrate. Substrates

used for film deposition were cleaned properly by first cleaning them
with a detergent and then with de-ionized water. Then they were treated
with methanol, after than they were cleaned ultrasonically by dipping
them in acetone.

ZnSe deposited in a vacuum more than (10-5torr) using thermal
evaporation method (Edwards) System. Pure ZnSe (l:l) powder
(99.99%) produced from Koch Light Lab. UK. was used for deposition.
Thin films were deposited at R.T substrate with rate of deposition was
(5fus) and source to substrate distance was kept at (l2cm).

Crystal structure were determined by taking (XRD) patterns of
the deposited films were recorded at Philips CPWI830). X-Ray
diffractometer using CuKo radiation the (XRD) patterns of all films
were taken from (20o to 60o) optical transmission and absorption in the
range (300-800nm) were taken using (Shimadzu UV-210A) double
beam spectrophotometer. During scanning a blank glass slides was
placed in one of the beams direction and another glass slide with film
deposited was in the other beam's direction.

To study the effect of annealing on the various film properties,
films were annealed in evacuated oven at (150oC,200oC,300oC) for (1
hour) because the previous studies deals with these annealing
temperafure were a few.

RESULTS AND DISCUSSION

1. X-ray dffiaction anolysis
The crystalline structure of the film was determined from X-ray

diffraction pattern. The 20 values of diffraction pattern confirmed that
the vacuum evaporation (ZnSe) thin films possess (f.c.c) cubic zinc
blend structure irrespective of their annealing temperature and
thickness. Fig.(la) shows intensity of peak versus diffraction angle (20)
for two different thickness (2000 and 4000A;. Wtrite Fig. (lb) shows
diffraction pattem for (2000A) films at (150oC,200oC, and 300"C)
annealing temperature, from this figure it is clear that all films have
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preferred[l11] orientation but at 300oC annealing temperature in
addition to this peak here are also 12201 and [311] prominent reflections
and the lattice constant (u) first decrease and stable then shows
increasing tendency with annealing temperature.

The crystallinity of the vacuum evaporation films can be
improved by annealing them at high temperature it is found that
annealing films at (300"C) in air increased the intensity of the
diffraction peaks also enhanced the crystallinity of the film and it is
found to be in good agreement with earlier studies [1,8].
2. Optical characterization

The optical absorption coefficient of ZnSe thin films were
investigated using the optical transmittance (T) and absorbance (A)
spectra in the range (300-800nm). It was found that films are highly
transparent (more than 70o/o). The absorption coefficient (o) at different
photon energy has been calculated using the relationf9]:
T: A exp(-crt)

Where T is the transmittance, t is the thickness of the films and A
is a constant equal (1-R)', R is the normal reflectivity and this value is
very small in group (II-VI) compound can be neglected. The variation
of absorption coefficient (u) with photon energy of the films as

deposited with two different thickness (2000, 40004) and annealed
temperature for (20004) thickness as shown in Fig. (2).

It is observed from the figure (2) that(a) increases exponentially
with photon energy, it is clearly seen from this figure that there's some
tailing in the band gap below the absorption edge, this indicates that
there is high concentration of impurity states in thin films which can
cause a perturbation in the band structure with the result that the
parabolic distribution of the states will be disturbed by a prolonged tail
into the energy gap[10]. Fig. (2) also shows that the absorption edge is
very sharp for film without annealing but as annealing increase the
absorption edge become less sharp in first and its become sharp in
(3 00"C) annealing temperature.

The optical absorption coefficient in a semiconductor can be
given by a simple relation[11]

A(hu - Eg)^
q--

ho

where A is a constant and Eg is the optical band gap in
fundamental absorption region of the spectra the qualitative nature of
optical transition is determined by the value of (m) considering (m:ll2)
for direct and allowed transition of carriers across the gap (because of
the high value of absorption coefficient) a few plots of (uhu)2 as a
function of (hu) for ZnSe as shown in Fig. (3).
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The observed linear dependence of (crhu)2 as a function of (hu)
for ZnSe as shown in Fig. (3a,b).

The observed linear dependence of (ohu)2 on (hu) in the higher
absorption side of the spectra, as shown in this figure, confirms that
ZnSe has a direct band gap (since o ) 104 also according the shape of
the experimental curve of (uhu)2 against photon energy) .

The values of (Eg) have been calculated by extrapolating the
linear region of the curyes to (ohu)2:0. The band gap (Eg) value is
calculated from the linear fit of the (ahu)2 vs. hu plot giving the value of
(2.66,2.64 eV) for Zne films as deposited for (200,4000A; tnicmess and
it is found to be in good agreement with earlier studiesllz,l3l. It was
blue shift from the normal bulk value (2.7eV)[8,14]. This may be due to
the deposition condition employed and nature of ZnSe thin films, which
results in a decrease in band gap, a band gap shift has been reported in
some other compounds[ I ].

The band gap of the annealed ZnSe thin films were found to be
(2.6eY) at (150oC), (2.58eV) at (200"C) and (2.7eY) at (300"C), the
decrease in band gap with annealing temperature may be due to the
decrease in a lattice constant at first and grain size of the annealed films.
The density of film is therefore expected to change in accordance with
the change of lattice constant and grain size, it was observed for (300"C)
annealing temperature that the band gap increase to (2.7eY).

This is an indication that the crystal is becoming more ordered at
(300"C) annealing temperature due to decrease of the tails in the band
gap therefore it is increase with height annealing temperature. Estrada et
a1[4] reported that ZnSe films posses optical band gap nearly equal to
(2.63eY) while the deposited ZnSe films are reporred by Lokhad et a1[5]
to be amorphous Zn rich with optical band gap equal to (2.9eV). Ortase
et al [ 14] reported values that range between (2.63 and 2.7 | eV) for both
as-deposited and annealed thin films. These results and the estimated
value of optical band gap are illustrated in table (1) for a comparison.
The reason for variations with other reported values are attributed to the
morphological nature and deposition conditions for the films.

Table-1:Com stimated value of E ith other studiesween esumaleG value oI Eg wltn otner

Study Optical band gap(eV)

Estrada et al「 4] 2.63
Lokhad et al[51 2.9

Ortase ct al「 141 2.63 and 2.71

Present study 2.7

130

せ
　
　
　
　
　
．　
、
）

a



Al- Mustansiriya J. Sci Vol.20,No2,2009

ZnSe thin films deposited by thermal evaporation at room
temperature, it found to by polycrystalline having cubic zinc blende
structure with [111] preferred orientation, optical band gap decreases at
(150, 200"C) annealing temperature from (2.66eY) to (2.6,2.5eV), then
the energy gap increase to (2.7eY) at (300"C) annealing temperature.

Hence, they could be used as solar cells with other suitable thin
film materials for photovoltaic generation of electricity.
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Fig.-1: X-ray diffraction spectra for ZnSe thin films a. different thickness b.
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ABSTRACT
This study discusses the problem of scheduling n independent jobs on a single

machine. The aim of the study is to find the optimal and near optimal schedules that
minimizes the total earliness penalties subject to no tardy jobs.

The study proposes different lower bounds; the new one which is the best

lower bound (LB) for the problem is based on a relaxation on earliness cost to be

used in a branch and bound algorithm in order to find an optimal schedule. The

derivation of this new LB depends on the earliness cost(which is relaxed) for the

sequence obtained by using Smith's backward procedure. We proved some special

cases which led to optimal solution, since our problem is NP-hard, some local
search methods are also applied such as: Descent method (DM), adjacent pairwise
interchange method (APIM), tree type heuristic method (TTHM) and proposed a
new method that linking descent method with adjacent pairwise interchange
method. We evaluate the performance of these methods on a large set of test

problems. The results, show that (TTH) method is the best, followed by (API) and

(DM) methods. Also we present four simple heuristic methods to find near optimal
solutions for earliness penalties on a single machine subject to no tardy jobs.

Key words : Single machine , Earliness , No tardy job , Lower bound, Near optimal
solution
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INTRODUCTION
In this paper we are studying the earliness penalties on

a single machine subject to no tardy jobs. This kind of scheduling
problems found in situations where tardiness cost is extremely high
compared to earliness cost or when tardy jobs are prohibited. This class
of problems is also found in production situations that involve many
customers and the customers generally operation in a JIT (ust in time)
environment where there is no tolerance for tardiness. In this
problem, if a job is completed earlier than its due date, then the earliness
cost is incurred for holding the job until its delivery time. A job can not
be delivered to a customer before or after its due dates. It must be

shipped to the customer exactly on its prespecified due date []. Ideally,
the production is shipped to the customers on its time in this case, there
is no earliness cost and if it is completed before its due date then
a holding cost (penalty) wi per unit time is incurred while a job i wait
for shipment at time di.The aim of this problem is that, the jobs are

completed on their due dates or near their due dates in order to make the
earliness amounts suitable enough to reduce the holding cost (earliness
penalties) of the jobs.
There are few studies of earliness penalties on a single machine, (i.e., 1/

lIW,B, problem), because this problem is equivalent to tardiness
i=l

penalties on a single machine

(i.e, llliw,r, = U lfw,T, ). It is well-known that lllIw,r, is
i=l i=l i=l

NP-hard problem and most researches have studies the tardiness
penalties on a single machine, for more details (see [2], [3]).

The other types of studies are about the sum of earliness and tardiness
penalties on a single machine, the inclusion of both earliness and
tardiness costs in the objective function is compartible with the
philosophy of just in time production, which emphasizes producing
goods only when they are needed [4], for more details (see [5], [6]).
For the above mentioned reasons we have been urged to study the total
earliness penalties.

The Mathematical Model of the Problem and the Structure of Optimol
Solution

Our scheduling problem can be states as follows:
Let N : {1,2,......,n} be the set of independent jobs (i.e., no precedence
constraint are on jobs) which are processed on a single machine. The
jobs have to be scheduled without preemption on the machine, where
the machine can process one job at a time (i.e., the machine cannot
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process two jobs at the same time). The machine and the jobs are

assumed to be available from time zero and the machine idle time is
not allowed, the assumption that no machine idle time is allowed
reflects a production setting where the cost of machine idleness is
higher than the early cost incurred by completing any job before its due
date, or the capacity of the machine is limited when compared with its
demand, so that the machine must indeed be kept running [4].

Each job has processing time P1, weight Wi and due date di (the
ideal time that the job be completed on it) and they are all known in
advance.

Given a schedule o - (o(1),...., .o(n)), then for each job i we
I

calculate the completion time Cd(i) : ZPr,;1, where o(i) denote the
j=t

position ofjob i in the schedule o.
Let S be denote the set of all feasible sequence where o e S.

The objective is to find the processing order of the jobs that minimizes
the total earliness penalties in the following problem (P).

Minf*o,,,,8,,,,,
^ t=l.'€J

s.t.

Coti) <do(i)
Eo(i): do(i) - Co(il,
Eo<il 2 0

∀i=1,2,… ..,n

i=1,2,… …,n

∀i=1,2,..… ,n

(P)

Using the three field classification suggested by Graham et al.

[7], the problem (P) is denoted by I lCi S di IIWB, . In this type of
i=l

arbitrary due dates the problem of minimizing total earliness with no

tardyjobs is proved to be NP-hard [8].
We first present these definitions:

De/initions and Some Results
A sequence usually coffesponds to a permutation of the job set or

the order in which jobs are to be processed on a given machine.
A schedule refers to an allocation of jobs within a more

complicated setting of machines, which could a low for preemptions of
jobs by other jobs that are released at later points in time and start /
completion time [9].

It should be noted that in this study there is no difference between

a sequence and a schedule.
A schedule is called feasible schedule, in this study, if no

tardy jobs exists in this schedule (i.e, C1 < di V i: 1,2,....,n).
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lt is clear,on■ the deflnitiOn of feasible schedule,in all feasible

schedules of

1/Ci≦ di/ΣЩEi problem,we have
i=l

l― Tm籠 =m■ {Ti}=0,Where Ti=m「 X{Ci― d30}
′

2-The totalweightednumberoflatejobsiszero.

動 ιο″
`″
″)LWPT rule(i.e.,SOrting the jobs in nOn― increasing order

of the ratio Pi/wi)」 ves the mhimllnl ΣttEF fOrthe proЫ em 1/ci≦
ノ=1

″

di/Σ″Eノ。
F=1

PFaθf:

Let N={1,2,… ,n}be the set ofjobs to be scheduledo Atter we
scheduledthejobsOfN,we have feasible sequences and non― feasible.
Let S={Sl,S2,¨ ¨̈ ,Sr},r≦ n! be the set Of feasible sequences

to
″

1/Ci≦ 島/Σ ttEブ problem,a■er we omitthe non¨ feasible sequences.
ノ=1

Among all feasible sequences we shall shOw that the feasible sequence

whichヽ Ordered by LWPT mle mhimレ es ΣttEノ・
′=1

Let σ =(σ (1),σ (2),..¨ ..,σ (n))be the sequence Obtained by
LWPT rule.

説
“
e雲
ン
の EO=中 喜慨 う

。∝の一Cが

=中
塔
陽 0れ )一

喜
陽 OCズの}

It is clear that R.H.S.is lninirnized by LWPT nlle,since the flrst

terlnヽ cOnstant ttd■ e secOnd terln吾陽。c")自 mttimtted by
LWPT rule.

働 ″JJa″ rfj

For the 1/Ci≦ d/Σ ttEゴ problem swPT rule gives the maximum
′=1

″

Σ磁島。
ブ=1

138

．
　

●
）
　

　

．

●

一

　́
　
　
　
　
　
こ



Al- Mustansiriya J. Sci Vol.20,No2,2009

■

PFaθ■‐

It is clear iom theorem(1),SinCe LWPT mle gives the minimum

ΣttEノ ,and sWPT ruleお the hverse of LWPT rtlle.
プ=1

″

Hence,the SWPTrllle glvesthe maximum Σル
「
EJ。

ノ=1

The following result shows the structure of optimal schedules of

our scheduling problem (P).

動ιο″
“
r2)

For the 1/Ci≦ 4/Σ ttE′ problem,if LWPT rule is not
ノ=1

feasible, then  there exists at  least one   feasible  schedule with

Σ″′CF aS large as possible is optimal.
ノ=1

PFaO′

After we scheduled the jobs of N,we get feasible schedules with

Ci≦ di,i=192,… 。,n  and non― feasible schedules with Ci>di for at

least one job i(i=1,2,¨ .,n)。

Let  S={Sl,S2,………,Sr}, r≦ n! be the set of feasible

schedules,our aim is to minimize Σ14/メ Eノ =min{Σ wメ(グ j一 cj)),
メ=1 ノCSブ

where助∈ S      G=1,2,… ,r)。 We 10ok for a schedule which
κ ′

maximttes Σ磁o,because Σ″ノグブiS COnstant.
プ=1 ′=1

″

From theorem(1)LWPT schedule maximize Σ場o,but this
′=1

schedule is not  feasible. Hence, the flrst feasible schedule  si(三  S

G=1,2,.。 "う
a■erLWPT schedulethat maximizes Σw′σノ is o∫hal

ノ=1

′

fOr Σ″ノI]ノ prOblem.
プ=1

The following result,detellllines the lower and the upper bounds

for the total weighted earliness.

動ιο″″β)

If E士 =min{Σ wノ Eノ },then
J=1

″

西磁(グブ
ーσ)≦ E彙 ≦西磁(グブ

ーσl)
where
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nn
Zw,C, and \y1,gt, are obtained by LWPT and SWPT rules
i=l i=l

respectively.
Proof:

Suppose the jobs are order (1,2,....,n). In LWPT schedule, if this l
schedule is feasible then it is optimal and exact lower bound on E*

(obtained by using theorem (l) and E* : f,w,(d ,- d . -

If LWPT schedule is not feasible, then a lower bound on E* is
obtained by using theorem (2).

For upper bound, suppose the SWPT schedule (1 ,2,...,fl) gives ,nn

\w,E,: \w,(d,- c',) which yield the upper bound if swPT is

feasible.

E* < 
,-f,_rw,E, 

=tr,(d,-c',)
If SWPT schedule is not feasible schedule, then the first feasible

schedule which minimize, fw,c,, yields the upper Bund for E*.
,=l

It is clear that theorem (3) is used to derive lower and upper
bounds on the minimum total weighted earliness.
Remark (11: For the special case of unit weights, (i.e., wi :l for i:
1,2,. ..,n) then the resulting problem becomes I I Ci S dr lf E and all

,=l

the results above are true for it.
Lemma (11:-

In an optimal schedule for llCtS d/ f,w,Ei problem, the 1ast
i=l

jobi with dilT: 
fif , 

and with smallest P;/w;, i:1,2,...,n.

Proof:-
1. If LWPT schedule is feasible schedule, then the last job i with d; !

)T: >p-withsmallestP;/w; i:1,2,...,n by theorem (l).j=r' r ' 
"'2. If LWPT schedule is not feasible schedule, then by theorem

(2) the first feasible schedule after LWPT schedule is optimal. In ?
this schedule, if there exists more than one job with di > T :

Pr4drnen 
the job with smallest P;/w; should be the last job. !
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Remark (2lz We notice that in general when the LWPT schedule is not
feasible schedule, the optimal schedule consists of subschedules each of
which is ordered by LWPT rule .

A special Cuse
In this section, we introduce three special cases for 1 lCi < di

n

lZW,E, problem. In the first case the due date is common for all jobs,
i=l

but in the second case the processing time is common for all jobs and

the w; : w. In the third case we present the ideal solution. Now we are

going to present these cases.

l- If di = d = f.p, (i.e., the due dates of all jobs are constant andja' r

equal to the sum of processing times of all jobs), then the l/Cs < di
: d/ Iw;Ei problem has optimal solution obtained by theorem (1).

Notice that, in this case we have: -
. All sequences are feasible sequences.

o In all feasible sequences, the last job completed on its time
and the other (t -1) jobs completed before their due dates,

this means that all jobs in all feasible sequences are early.

z-lf Pr = P, (w, = w), V i = 1r2.-...rn. 
n

Then the first feasible sequence is optimal for llci<dil IW n
i=l

n

problem. This is clear, since IW E, is constant and is the same for all
i=1

feasible schedules.
3- The ideal solution, if all the jobs completed exactly on their due

dates (i.e., Ci:d; V i:1,.....,D), then forthis case there exists no earlier
n

cost (i.e.,wiEi:0 V i:1,.....,n and ZWE,:0)
i=1

Derivation of Lower Bounds
In this section, we are going to show the methods of derivation

the lower bound for llci< d/ fw,E, problem.
,=l
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Relaxation of Object
We can calculate a lower bound for earliness penalties on a single

machine, by using a relaxation of object as follows:
o Sequencing the jobs ofthe set N : {1,2,...,n} to get a feasible

schedule (1,2,....,n).
o Let ui ( wi V i:1,. . . .,n

Then

LB (u): M|in lfu,@,-C,)l : vtin 1ly4g,y
i=l t=l

where u : (ur,...,un).

Dynamic Programming State Space Reloxation (DPSSR)
This method was developed by Christfides et al. for various

routing problem and applied first in scheduling by Abdul-Razaq and
Potts [0].

We can use this method to get a lower bound (LB) for the
problem of scheduling jobs on a single machine to minimize total cost,

for example to get a lower bound for l/ci< d./ fw,E, problem.
t=l

Let S c N be an arbitrary subset of jobs. Let f(S) be the

minimum total cost when the jobs of S are sequenced in the nrst 
lS I

positions in the sequence. The objective is to find f (N) by solving the
recursion equations.

(S): Min {(s - {i}) * g,(Zp) } ......(l)

where f (/) : 0 and g (t) is the cost of job i if it completed at

time t, g. (r) - o if t > d1 (i.e., the schedule is not feasible).

Solving recursion equations (1) is equivalent to find the shortest
path in the state space graph G in which vertices correspond to subsets
S and the length ofan arc directed from vertex S-{i} to vertex S is

g,(Zp ,), i e S. Clearly there are 2n vertices in G. Let f = f p and
l.S- ' r=l - t.

g (t) : Min {w;(dl-t)}.
To find lower bound by DPSSR, our object to find fo (T) from the e

recursion equations
fo(t):Min {fo(t-pr) + g,(t)}.... .(2)

where fs(t) - oo if t <0, g,(t): oo if t> d1 (i.e., the schedule

is not feasible).
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The state space graph for recursion (2) has vertices 0,1,....,T and
for each job i (i e N) has an arc directed from vertex t-pi to vertex t
for t: pi, pi+r, T. Then we may regard fs(t) the minimum cost of
scheduling jobs in the time interval [0, t].The computation of fo(T)
requires O(nT) time [0].

The above equation (2) gives a tight lower bound (LB), but the
disadvantage of this method is that, it is suitable for small number of
jobs but as the number of jobs becomes larger (i.e., for 20 jobs and
more), this method lasts much more time and this reason makes this
method unpractical and unusable for large number ofjobs .

A Simple Lower Bound
The suitable, simple and efficient lower bound (LB) with respect

to the previous lower bounds is obtained by theorem (l) or (3). It is
clear that for the special case wi : I for each i, the lower bound can be
obtained for the unweighted case.

Derivution of the Best Lower Bound
In this section, we shall be interested in deriving a new lower

bound on the optimal solution.
Let S be the set of unsequenced jobs, o be an initial partial

sequence ofjobs.
Suppose we have the problem (P1)

Max ECi I

s.t. Cr< di for all I el))\

Then at least one feasible solution to (Pl) , can be relaxed to be a
lower bound for llDE; problem. We derive our new lower bound by
using modified Smith backward procedure to solve (P1), as follows

Step 1 SetT : Lp,, N:{ 1,2,...,n}, k:n.
i=l

Step 2 Find a job j*' P:* ( Pj , 4*,d: >T, j, j* € N, (break ties by
selecting the job j* with largest due date) assign job j* to position k.
Step 3 Set T: T-P;*, N:N-{j*}, k:k-1, if k:0 stop, else go to (2).

It is clear that this procedure gives a feasible schedule. Suppose
this feasible schedule is (1,2,...,n). Then we calculate the earliness

E',, (i:1,2,...,fl) for this feasible schedule and relax this 8,, in this

schedule by:
Ei= min {E,,, P,} for each i in this relaxed problem to obtain LB

i

: f},which is less than the optimal solution.
i=l

Hence, the lower bound LB(S) is given by:
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LB(S) : ZE, * ZE,, where S is the set of unsequence jobs.
ieo ieS

It is clear that for the special case when d is empty, we have the
initial lower bound LB(S) : ZE,.

ieS

Branch and Bound Algorithm '
In this section, we shall describe our branch and bound algorithm

which is widely used in scheduling problems.
Derivation of an Upper Bound

The first method to derive the upper bound by modification of
Smith backward procedure as follows:

Step 1 Set T: Zp,, N :{ 1,2,...,n}, k: n. '
,=l

Step 2 Find a job j*'P:* 2 P;,d;*,d; >T, j, j* e N then assign job j* to .
position k.
Step 3 Set T: T-P.;*, N:N-fi*), k:k-l, if k:0 stop, else go to (2).
Order the jobs according to the procedure above, let the schedule is

(1,2,..,n) and calculate ZE, for this feasible schedule, then set UB1 :
j=1

ΣE.
プ=1

The second method to derive the upper bound by EI)]〕
rLIle(ioe。 ,dl≦ d2≦・…̈ ≦dn)and Calculate

ZE, for this feasible schedule, then UB2 : ZE,
,=l ,=l

LIE!: min {UBl,UBz} which is the initial upper bound at the
root node of the search tree.

Derivation of Lower Bound
The lower bound which is used in branch and bound (BAB) is the

same as in section (5-4).
The Forward Branching

At any level, we calculate the lower bound LB(S) given in section
(5-4) for each node (by calculate the cost of sequence jobs and the cost '
of unsequence jobs in a set S). If a node has a lower bound greater than
or equal the current upper bound already computed, then this node is ',.

discarded, and we chose the active node (a node with smallest lower
bound) to branch from it. The BAB method continuous in the same ,
way by using a forward branching rule.

Whenever a complete sequence is obtained, this sequence is
evaluated and the upper bound (UB) is altered if the new value is less

than the old one. The procedure is repeated until all nodes have been ,

considered.
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The Use Of Local Search Method
In this section, we are going to describe the methods of local

search that we have used in this study.

Adjocent Pairwise Interchange Method (AhIM)
This method defined by a pair interchange operators which

interchange elements (fobs) at positions (i) 
- 

and (i+l) for a
given
sequence (i:1,2,.. ..,n-1) [l l].

Now we are going to describe the steps of (ApIM).
e Initialization

The initial current solution is obtained from the derivation of
upper bound that we use in (BAB) algorithm to be the initial upper
bound with its current sequence o: (o-11),......, o(n)).o Neighbor generation

we are going to improve the sequence o by chosen job i
arbitrary and interchange the two adjacent jobs i, i+i (1S i in-f)
(i.e., the positions of two adjacent jobs o(ii o(i +l), 1<l < n-l are
transposed).

The new sequence o* that will be obtained with its objective
function value AUB.

The second API2
(i, i+1), (1S i < n-3) and
new sequence ox that
value A2UB.
o Evaluation

If AtrB < [rB then the two adjacent jobs are left in their new
positions in o *, otherwise the two adjac.rf3obr are replaced in their
original positions.

by improving o by chosen arbitrary thepair
interchange with 0, j+1), (i+2<j .n-t). fn.
will be obtained with its objective function

After that the procedure repeated from
generation).

The evaluation step for the second improving is
above evaluation but instead of AUB we use A2UB.
o Termination step

This method is terminated after (1500) iterations.
Descent Method (DM)

We are going to use this method in both cases
and Swap neighbor) as follows:

o Initialization
This step is the same as initializationof (ApIM).

step (Neighbor

the same as the

(Insert neighbor
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o Neighbor seneration
In this step, the first neighbor is insert neighbor then o': (o'

(1),..., o'(n)) is a feasible neighbor (if Ci < di vi) of the current
solution generated by chosen randomly job i (lS i < n) from o and, this
job i shift arbitrary to the left. The objective function value of insert
neighbor is (IUB).

The second neighbor is swap neighbor, the feasible neighbor (if
Ci < di v i) o' : (o' (l),.. ., o'(n)) of the current solution generated

by chosen randomly two jobs o(i), o0), (i +i), (l< i, j S n) from o
(not necessary adjacent) and interchange them. The objective function
value of swap neighbor is (SUB).

The third neighbor is insert-swap neighbor, at each step the

current solution is improving by insert neighbor and this sequence is

then improved by swap neighbor. The objective function value of
insert-swap neighbor is (In-SwUB).

The forth neighbor is swap2 neighbor, the feasible neighbor (if
Ci<di Vi)

o'l: ( o't (l ),. . ., o'l (n)) of the current solution generated by

chosen randomly twojobs i, j, (i +j &i <j), (l< i < n-3 & 3 3j < n-1)

from o (not necessary adjacent) and interchange (i, i+l) with (, j+l).
The objective function value of swap neighbor is (Swap2UB).

o Acceptance test
f" tnit step, we are going to test whether to accept O' or retain to

o for the previous neighbors, as follows:

a- If (IUB < UB) then or' replace oi- as the current solution and

we set UB: IUB then we go to step (Neighbor generation).

b- Otherwise (i.e., IUB > UB) then o retain as the current solution,

and we return to step (Neighbor generation).

The substeps (a), (b) for swap neighbor are the same for insert

neighbor but instead of (IUB) we put (SUB).

The substeps (a), (b) for insert-swap neighbor are the same for
insert neighbor but instead of (IUB) we put (In-SwUB).

The substeps (a), (b) for swap2 neighbor are the same for insert

neighbor but instead of (IUB) we put (Swap2UB).
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● Terlllination test

Atter(1500)iterations, we terlninate this algorithm for
insert,swap,insert…swap and swap2 atlocalrninimum.
Another neighbor is linking AP12 with swap,the steps are the

same as the previous steps but Neighbor generation is at each step we

illrlproving the cllrrent solution by AP12 and the resulting sequence

impro宙ng by swap neighbOr,the otteCt市 e hction value of this
neighboris AP― Sw.The last neighboris linking AP12 with swap2 which
is the same as AP12 with swap but the improving sequence obtained

from AP12 is imprO宙ng by swap2 neighbor,the otteCtiVe functiOn
value ofthis neighbOris AP―Sw2.

動ι1/s′ グルιι乃夕′ル″′JStt Иθ″θ″rrr「/J
In a branch and bOlllld procedure(BAB),a near Optilrlal s01utiOn

is obtained if some Of the possible optimum partial schedules have not

been exploredo This IIlethOd is deflned as the tree type heuristic(TTH)。

We start with this method as we have started with branch and

bound(BAB)to uSe the upper bound at the top ofthe search tree in the

same way as we uSed in sectiOn(6¨ 1)in BAB.
At each ievel,we calculate the(LB)for the feasible nodes in

order tO specitt frOm which node to branch in accOrding t0 10west valuc

ofthe 10wer bOund among the lower bOunds of ali nOdeso We continue

in the same way until we reach the flnal level by using a fOrward

branching withOut backtrackingo We evaluate the complete sequence

which is Obtained.The upper bound is changed ifthe new valuc(TLIB)

is less than the old One。 (1.e.,TLIB<■IB,then set■IB=TLIB).
劇セぽtstics」ル′1/Ci≦ d/ΣwiEi

Zθ
“
″Jsた rfJ

SteD l

Orderthejobs by LWPT rule,if it is feasible then it is Optimal.If

LWPT schedule is not feasible(i.e。 ,there exists at least one job s.to ci>

di for some i),then ind ajObj such that島 ≧T=Σ′′if there is a

tie ch00sej with smallest島 /鶏  (bylemma l)and schedule j in
the last position.

Step 2

0rder(n-1)jObS by LWPT rule,ifit is feasible then it is Optimal.

Step 3

0thettise(ioe。 ,(n-1)jObS are not feasible by LWPT),then the flrst
tardyjobi interchangewithOneoftheearlyjobsjthatprecedesi such
that:

and with smallest 島/鶏 ………。(3)

゛

′
ユ
Ｖ
ん
日

島≧T=
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as well as that job i and job j are early. Repeat this process until
interchange all the tardy jobs with the early jobs and reach the

corresponding feasible schedule, then calculate UBI : fw,E, for this
,=l

schedule. ,
Step 4

If there exists a tardy job i such that step (3) is not satisfied, .

then find an early job j with d; < di and with smallest P1/ w;, then set i
precedes j, such that the both jobs i and j *e early.
Note

For the LWPT schedule if there exists two jobs i and j such that: 
ro If pi / wi (for tardy job) z p.i / w.i (for early job) and

. di < d;, then job i precedes job j such that job i and job j are early. .
If only the condition (d1 S d,) is satisfied then job i precedes job j such
that job i and job j are early.

Heuristic (2)

Step 1

If LWPT schedule is not feasible then for this LWPT schedule find
the set Jr of early jobs

,i

Jr: {i e N: di > T, where r: 
Zp,, 

i: I ,2,...,1\, sequence the

jobs of Jr in LWPT. 
r''

Step 2
Find Jz: {i € N, i € Jr}, sequence the jobs of Jz in LWPT rule,

if Jzis feasible and (Jz, Jr) is feasible then calculate lJB2:iW,U, fo.
i=l

(Jz, J,).
Step 3

If Jz is not feasible or (Jz, Jrl is not feasible then find the tardy job
j e Jz with C; > { and compare with the early jobs that precede it and
make use of the note above until we find the first feasible schedule then

calculate lJBz: i W,E, for this feasible schedule.
i=l tr.

Heuristic (3)
Step l

Calculate f : f,p, *d find the job i such that di >T with ,
j=l r

smallest pi / wi then set job i in position n (i.e., i : n). .
Step 2

Set T: T- pi, n:n-l and find a job i with dr >T and with
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smallest pi / W then set i:n. Repeat this process until the first

early job, when i :1 and Calculate UB3: i*,t, for this
=l

. feasible schedule.
. Heuristic (4)

Step I
: Order the jobs in LWPT, if the resulting schedules is feasible, then

it
is optimal schedules. Otherwise go to step 2.

Step 2

Let T=

SteD 3

Find the set Jr: {ieN: d1> T} then order the jobs of J1 in
LWPT order (i, the last unfilled positions) to construct

the

final sequence Jz.Let TJr : Zp,, set T: T-TJ1, N: N - J1.
i.J,

If N * {0 } repeat step (3), otherwise go to step (4).
Step 4

[IB4: Zw,E,, where Jz is the sequence obtained from
ieJz

the subsequences of Jr.

C omp utotio nul Exp erience
Tests Problems

The (BAB) algorithms and (TTHM) were tested by coding them
in Microsoft Fortran Power station and the local search was tesied by
coding it in Math lab 6.5 and running on a pentium IV at lToo Mnz,
with Ram 128 MB computer.

Thirty-six random test problems were generated for each value of
n. The size of the testproblems used are n: 10, 15, 20,25,30,40,50,
75, 100, 150. The processing times Pi for ieN:{1,2,..., n} is
generated by randomly selecting integers from the uniform distribution
[1, 10]. Due dates are generated based on different values (De {0.3, 0.6,
0.9) and Ee {D+0.3, D+0.6, D+0.9}). The due dates di (i:1,2,...,n) are
uniformly distributed integers from the interval [DT, ET] where T -

n

ZP,,
,=l

we use (BAB) algorithm that described in section (6) to find the
optimal solutions of all 10-jobs, l5-jobs, 20-jobs, 25-jobs, 30-jobs and
40-jobs, which are obtained with reasonable limits on computation

ｎ２

酢ρ
″マ
ん
ノ〓‐
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time. Problems that are not solved to optimality because their nodes

were more than (10000000) nodes and lasted very long time, the best

solution for these unsolved problems found by any of our local search

methods were used instead, of the BAB algorithm.
The local search methods that are described in section (7) were

applied and compared to all test problems.

Comparative Computation Results for BAB Method.
In this section, we are going to compare the results which we

have reached in BAB method. In table (1) we compare the optimal

solution with the upper bound (UB), the lower bound (LB) and we show

the number of nodes for n : 30 jobs.

In table (2) we compare the number of nodes for the solved

problems in BAB for n : 10, 15, 20, 25, 30,40. Where NSl is the

number of problems solved that require not more than (200) nodes, NS2

is the number of problems solved that require over (200) nodes and not

more than (2000) nodes, NS3 is the number of problems solved that

require (2000) nodes and not more than (20000) nodes, NS4 is the

number of problems solved that require over (20000) nodes. Finally,

NU explains the number of unsolved problems (that require more than

10000000) nodes.
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Table-l: comparative computation results for n:30 for BAB
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0
a

s

No
LB
opt.
UB
NOD: Number of nodes in branch and bound method.

n:JU tor:COm ve computauon resu
.No LB .Opt UB NOD
1 26 ワ

′ 212 67009

2 15 41 И
■
つ
４ 14198

3 23 つ
４
つ
４ 152641

4 15 ´
，

０
０ 22483

5 10 43 208 18593

6 ０
ソ 162 279865

7 42 217 119904
う
ん
ｎ
υ 48 196 70076

9 22 67 194 150499

0 つ
４ 192 156808

1 27 78 215 88776
つ
ん 17 56 206 ‘

υ
ｎ
ン
う
ん

3 52 92 237 ″
′

И
十
И
”

4 14 46 169 30491

5 46 98 237 152318

6 67 193 240255

7 ０
フ

う
‘ 36672

257 190062

9 つ
４
う
Ｚ 59 194 90254

20 00 54 162 121324

21 ハ
υ 69 202 575149

22 う
ん 57 ０

フ 25962
う
Ｚ 26 62 う

Ｚ 34167
24 12 52 ＾

υ
つ
４ 68666

25 43 202 13123

26 22 62 ｎ
ン 78311

27 32 67 214 150241
つ
４ 24 76 211 210743

29 う
ん 75 200 230380

30 40 76 237 37801

91 161 11625

32 30 77 246 155437

16 59 22s 13279

34 19 72 211 104063

46 97 う
‘
つ
４ 177564

36 つ
４

‘
υ 242 43018
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able -2: comparatlve results lor number oI nodes lor
ln NSl NS2 NS3 NS4 NU

10 34 2

2 1

20 12 22 う
る

う
∠ 20 16

30

40 28

Tariq and Manal

BAB NIlethod

NS I : Number of problems solved that require not more than (200) nodes.

NS2: Number of problems solved that require over (200) nodes and not more than (2000) nodes.

NS3: Number of problems solved that require over (2000) nodes and not more than (20000) nodes.

NS4:Number of problems solved that require over (20000)nodes.

NU: number of unsolved problems(require more than I 0000000) nodes.

Comparison between the Optimol Solution ond the Solutions Obtained
By the Local
Search Methods.

This section shows the efficiency of local search methods such as

(API,API2,DM with all its neighbors (insert,swap,swap2,insert-swap),

API2-swap, API2-swap2) and TTHM, we compare their values with the

optimal solution (obtained by our (BAB) algorithm).Thirty-six test

problems for n :lO, 20,30, 40 are tested and the results are given in
table (3) . It is clear from table (3) that the best results as measured

by the number of optimal solutions generated and the maximum

deviation is obtained by (TTHM), followed by (API), (DM-swap),

(DM-insert), (DM-in-sw), (DM-swap2), (API2-sw), and then (API2-

sw2).

ble Its for number of nodes fi
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Table -3: comparati

NT : Number of times out of 36 that an optimal solution is found or number of ttre Uest
solutions for the unsolved problem.
MD : The maximum deviation.
NU : The number of unsolved problems.
AND: Average number of nodes.
OPT: Optimal solution by using BAB method.

Comparative Results for Local Search und Heuristic Method
Table (4) shows the comparative of local search methods that

described in section (7) which are (API) and (DM-in-sw) with the
heuristic (TTHM) that described in section (8). These methods are
compared by listing for each value of n the number (NO) of times out of
36 that an optimal solution is found or the number the best solutions for
the unsolved problems, and the maximum deviation (MD).

111

a,

ve com ion results
n 10 20

０

．

３

一
40

API
NT 10 14 6 12

MD 30 30 28

API2
NT

MD 56 ‘
υ 102

DM― insert
NT 9

MD 36 39 37

DM - swap
NT 10 14 7

NIID 29 14 12 36

pM■ W゙ap2

NT

NID 44 69 102

DM.l inlS■

NT 6

MD つ
ん 34 36

AP12■ S■

NT 1

ⅣD 37 78 98

AP12‐ slv2

NT

NIID つ
４

つ
４
ハ
υ

TTHM
NT 34 30

NID 6 10 7

OPT
blU

AND 121.166 5321.888 111526.888 3653667.194
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The results in table (4) show that (TTHM) has good performance
and efficient results, followed by (API) and (DM-in-sw) methods which
give reasonable results. It should be noted that in case of time, the local
search methods (API), (DM-in-sw) is better than (TTHM).

Table -4: comparative computation results: 50< n < 150 for local search methods

Conclusions and Future Work
This study presents optimal and near optimal schedules for the

problem of scheduling independent jobs on a single machine to
minimize the total earliness penalties subject to no tardy jobs. This
problem is considered to be NP-hard.

The study proposes a branch and bound algorithm (BAB) to solve
our problem that employ a new lower bound scheme. This new lower
bound is derive by using a relaxation on the earliness cost to be used in
(BAB) to find optimal schedule, up to 40 jobs in reasonable time. Some
special cases of our problem which leads to optimal solution are proved.
Also, we report on the results of extensive computations tests of the
following methods: Tree type heuristic method (TTHM), descent
method (DM), adjacent pairwise interchange method (APIM) and a new
method that linking descent method with adjacent pairwise interchange
method. The main conclusion to be drawn from our computation results
is that (TTHM) is more effective method for our problem, followed by
(API) and (DM) methods. This study presents four heuristic methods for
the problem.

An interesting future research topic would involve
experimentation with same problem without the condition, subject to
no tardy jobs.

０
ヽ
ヽ

Method API DM-ln― sw TTHPl

n NO MD NO MD NO MD

50 12 32 ‘
υ 30 7

，
′ 7 39 107 34 6

100 4 48 145 34 2

150 5 34 254 34
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ABSTRACT
The main goal of this paper is to consider the connection between Hirota's

method and Painlev6 property based on a result obtained by Gibbon et al. in 1985 to

KdV equation. Our contribution is a modification to their work, so that Biicklund

transformation derived from Painlev6 property can be obtained in a systematic way

from Hirota's bilinear form.
We find that the modified procedure can be applied to many equations. Among

these are Boussinesq (B), KP and CDG equations.

Also in this paper, some useful properties for the bilinear operators are derived to

ve our main results.

INTRODUCTION
There is no rigid definition determined yet considering (integrability)

of nonlinear partial differential equations, but the following properties

are well accepted:

1- The PDE possess the Painlevd property.ll,2,3,4,5)
2- Existence of bilinear form.[3,4]
3- Solvability by IST.[2,3,4]
4- The ability to linearize the nonlinear PDEs by an explicit

transformation. [1,5]
5- Existence of N-soliton solution, i.e, the equation possesses solitary

waves, an infinite number of conservation laws.[1,3,4,5f

6- The equation satisfies the Ablowitz-Ramani-Segur (ARS)

conjecture.l2,5)
In particular, we concentrate on Painleve[ properfy and Hirota's

bilinear form.
In 1983 Weiss proposed a new test of the complete integrability of

nonlinear partial differential equations which was based on the

generaliza-tion of the Painleve! property known formerly only for

t
a
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ordinary differential equations (ODEs) in 1941. The connection
between ODEs of the painleveE E type and the completely integrability
PDEs has been pointed out by Ablowitz and Segur in 1977 [6].
Let us discuss the PainleveE property for some special nonlinear partial
differential equations like KdV, KP, B and CDG equations.

A partial differential equation has PainleveI property when its
solution is single-valued about the movable, singularity manifold. To be

precise, if the singularity manifold is determined by

0(rr,rrt...tZn) = 0 (1.1)

and u = u(zpZ2t...tr,) is a solution of the PDE, then the assumption

u - l.oflu,Ot uo * o, (1.2)
j=0

where

d = d\r,rr,...,Z,), uj = uj(rr,rr,...,rn), i =0,1,2,...

are analytic functions of (2,) in a neighborhood of the manifold (1.1)

and cr is an integer. The derivation of Painleve property is illustrated
through the known KdV equations,

u,+l2uu,*ttro=0, (1.3)

To find the Painleve property for this equation we substitute (1 .2) in
(1.3) then we find that,

a=-2
and

∞

%=ψ
-2)Eα
ノψ
ブ・

ブ=0

(1。
4)

The recursion relations for the u,'sare presented in [7]. It is found

' that the "resonances" occur at j - -1,4,6 .

." The compatibility conditions at j = 4,6 are satisfied identically and

._. 
,he KdV equation possesses the PainleveE property. For instance, when

20-~`好 ,

4=た ,

44+12み2+44′犠-34=0,

4′ +124"2~〆夕3+亀χ=0,     (1・ 5)

０

　
１

　

２

　

３

一一
　

一二

一　
　
〓

。ノ

。ノ

　

．ノ

　
．ノ

157



Al- Mustansiriya J. Sci VoL 20,No2,2009

Bl(ク 2'φ)=〆 -4+:4`娃 +2“2〆 =0    (1.12)

j = 4: compatibility condition:

!(0,, * o,*. +r2L*ur- frrr)=o (l'6)
ac'

By (1.5), the compatibility condition (1.6) at ,r = 4 is satisfied r

identically.
The compatibility condition at j -6 involves extensive calculation and !
is also satisfied identically [8]. We now specialize (l.a) by setting the
"resonance" functions

llo=Uu=Q.

Fune..1.。 re,by requi五ng

%=0,

u2muSt Satisヶ (1.3)and cOnsequently it is easily demonstrated that

%=0, ノ≧3,

Thus we obtain the fol10wtt B“ klund transfo..1ls

″=手 inψ +″2,               (1・7)
and

Bl(ン 2'ψ)=44+12イン2+44`猛 -34=0    (1.8)

ら(ン2'ψ)=4′ +124″2+φ…=0.       (1.9)

For BOussinesq(B)equatiOn,

%′
+2"%+2イ +シ…=0・          (1.10)     

・

The assOciated Backlund transf0111lations are                              
‐・

ν=2多 hψ+%.    (LH)
and

０
０
ξ
υ

＼
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島(%2'ψ)=九 +:グ鳳 +24α2=0°      (1.13)

Backlund transfollllation for KP equation,

α黛46ッ:―卜6"“腐+"_+γ〃=0      (1.14)
are

ν==2≦三二lnψ +ッ2,                (1・ 15)

and

Bl(Z″ψ)=44+44亀 -34+イ +6ク2〆 =0'(1。 16)

為(ク2'ψ)=4′ +亀 +ら +64"2=0°       (1.17)

while forthe CDG equation,

γ′+bF(レ漱窟+30"魔嘉 卜̈6023)=0       (1.18)

C            are

″=多 hψ +%, (1.19)

and

31(“2'ψ)=仇 4-卜 6偏4-15ψ″ψ瓶″+104:。
2))=0    (1・

20)
+30は
"場
+6〆
":+″214色
・

B2(bψ)=4′ +孔…
+30仇ν場+6九":+偏"2)=0(1.21)

,.' where uandu2satisfy (1.18)

t An important contribution, which we shall discuss next, has been

made by Hirota who invented a novel means of calculating N-soliton
r golutions with its attendant implication of integrability without having

to resort to other method [3]. It is very powerful method of simplifuing
. algebraic calculations [9].

The Hirota's bilinear formalism has been instrumental in derivation
of the multisoliton solution of (integrable) nonlinear evolution equations
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[10]. Using the bilinear operator D" which acts on a pair of functions
(the so-called "dot product) antisymmetrically as:

D,(r s\,, = (* - *)r6)sr,) l, _,

where s denotes x,t or y.

The main steps of Hirota's method are:
First: The selection of a suitable substitution instead of the dependent !

variable that allows obtaining the bilinear form of the equation.
Second: The consideration of the formal series of perturbation theory
for this bilinear equation. In the case of soliton solutions these series are
terminated [11].

In this paper, the procedure as described in the first step of Hirota's
method is applied to the equations investigated previously. If we use the
transformation

"=#,-f.,,t)-# 0.22)
!

then HiЮ ta's bilinear fol.1l fOr KdV eq。 (1.3)is

餃 +D,D′ )0./)=0      (1.23)

and for B eq。 (1.10)iS

Iイ +Dl)1/。/)=0          (1.24)
for KP eq。 (1。 14)iiE.4+Dχ

11+D;)1/./)=0           (1.25)

and flnally for C翻

llilll(l'./)=0。          (1.26)                
｀

An equation κ[“]=O iS deflned as the KdV― type equation by Peterson

[12]if there exist two nontrivial Hirota's polynomials P=P鮮 ,2ω)and     ・
Ⅳ=A【μ,ツ.ω)Such that

P(2x)θ・θ=0 ⇒ K[θ⊇Ⅳ(」ス)θ・θ]=0

奮
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holds for all nontrivial positive function e - 0(*).
It can be easily seen that our equations (KdV, Bousinesq, KP and

CDG) are of KdV-Upe according to Peterson's definition.
Note that if N = D.(f .f) thenwe say thatf satisfies Hirota's bilinear

form.
For the Kdv equation, Hirota's method and Painlev6 propefi are

connected [3] in the following way: We can think of u and u2, in the

Biicklund transformation (1.7), as an adjacent pair of solution in a set

{r.r,} which are related to Hirota'sy'function frby

u, = (ln 7,),r O.27)

Relabelling the u, u2 and Q in (1.7) as ub un-1arrrd Qn-rrespectively, then

the following theorem can be proved [3]

Theorem: If the functions "f, (" :1,2,3 ,.. . ) satisfr the Hirota's equation

(1.23), for every n, andif

fn = o,-rfn-, (1'28)

then the resulting equation in Q,-, and u,-1 is satisfied by the painlev6

result (1. 8) and (1.9). Furtherrnore

Gibbon et al. also claimed that similar theorem for NLS and mKdV

equation can be proved.
Note that Gibbon's et al. connection is restricted to KdV equation.

In this paper we consider some equations in the class of KdV-type
equations (in the sense of Peterson) in which the dependent variable

transformation used is

u =(trlL 0.2e)

to obtain some Hirota's polynomials,

P(D,,D,,Dy,...)(f.f)=0 (1.30)

４月百Ｈ・．同
〓ん
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0ur mOdiflcatiOn is t0 0btain Backlund transfOrlnation for each

equatiOn.

USEFUL PROPERTIES OF HIROTA'S OPERATOR
For each equatiOn which win be investigated in this paper the       

、
・

fonowing prOperties are satisfled。

Note:                                                                  ら

In the f0110wing derivatiOns we put/instead of/(χ
,′),ノ inStead of

/(χ
′
,′

′
)and so astO ψ and ψ

′
.

Forthe ilnctiOns ψ and/1t Can be easily proved that
102子 (ψ /・ψ/)=ψ

2ρ
f(/./)+/22子 (ψ .ψ).                   =

2。 五イ(ψ /・ψ/)=ψ2五ィ(/。 /)+6五イ(/・ /)五イ(ψ・ψ)十 /2五ィ(φ .ψ)

3.

研(ψ/・ψヵ=〆五番び・ヵ+1珂びづo圧イα夕の+1珂び。ヵα(ψ。の+/2α。.の

4.ρχ2(ψ /・ψ/)=ψ
2ρ
χD′ (/・ /)+/2ρχρ′(ψ・ψ).

5。 (a)If"=α (ln/)意 then 2.″ /2=21(/・ /)where a is non zero    .
α

constant。

(b)If″ =(ln/)粛 then 2(νH+ν
2)/2=ρ

l(/・ /)

T HE MAIN RESULTS
In this section,we present the cOnnectiOn between Painlevё

property and Hirota's bilinear follll fOr KdV,KP,B and cDG

equatiOns.

TheOrem l:

Ifeach hnctiOn//2 SatiSies the Hirota's bilinear fO111l fOr KdV

equatiOn  (1.3)and ifthere exists a functiOn ψ such that                     '、
/=ψん            (3.1)

then

ψβ2(ν2'ψ)~31(″ 2'ψ)=0

where 31o2'ψ )=O andら (ッ2'ψ)=O are the Bacdund transbma■On
(1.8)and(1.9)reSpectively.                                                 P
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Colm∝don Between Painlevё  Properサ and Hirota's Bilinearization
lnaaln and lmad

Proo■ Since/satiSies Hirota's bilinear fol.1.for KdV then we have

餃 +22)び。/)=0 (3.2)

‐      substituting the transfomation(3.1)in(3.2)giveS,

1      餃+22つルψん)=0
and by linearity,

α(九・κ)+22(ψん。ψん)=0

Now using properties (2 and 4) we get

294χ -44`塩 +34)+1222レレ亀~〆】+294′ -44)=0

This can be written as

ψ仇+12ν2ん +′犠)一仏仇+1222〆 +44亀 -34)=0さ
      This identity can be considered as a polynomial inψ ,WhiCh gives,the

.        Backlund transforlnation,

・       Bl(22'φ )=4¢ +12クがイ+44′犠-34=0
and,

163

ψ2Dic亀 。ん)+61イ Ct・元》:|・ψ)+ノ′Iイ (ψ・ψ)+
十ψ
21≧
2ct・ん)十″Iヽ2●・φ)=0

or,

ψ
2[ィ
(ル勇)+22(ん 。九)]+ガ

=(ψ

・ψ)+6α (ル兎)イ (ψ・ψ)

+″■2(ψ・ψ)=0
Since/2 satiSies Hirota's bilinear follll for KdV then we have

餃+22Xん・ん)=0
whthimメたs(by prOperty(5(a))that 2ク 2″ =α (ん。ん)
then

″研修・φ)+12ク2″イ(ψ・ψ)+″22●・ψ)=0
or,

Iイ
(ψ
・ψ)+1222五イ(ψ°ψ)十 二ヽ2(ψ・ψ)=0

Now using properties(1),(2)and(4)we get
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島("2'ψ)=ら +12"24+姑 =0
for KdV equation.

Theorem 2:
If each hnction//2 SatiSies the HiЮ ta's bilinear follll for    .

Boussinesq equation(1.10)and ifthere e対 sts a inction ψ suCh that

/=0/2        (3.3)      ,
then

ψ32(“ 2'φ)~Bl(“ 2'ψ)=0
where 3102'ψ)=O and亀 02'ψ)=O are the Backlllnd ttansforlnation

(1.12)and(1.13)respeCtiVely。                     ロ

Theorem 3:
If each inction/,/2 SatiSies the Hirota's bilinear fo....fOr KP     み

equation(1.14)and ifthere e対 sts a hnction ψ Such that

/=4/2               (3.4)
then

ψβ2(“2'ψ)~31("2'φ )=0

where島 02'ψ)=O and亀 02'ψ)=O are the Backlllnd transfornl江 lon

(1.16)and(1。 17)respeCtiVely

Theorem 48
1f each inction/,/2 SatiSies the Hirota's bilinear follll for CDG

equation(1.18)and ifthere e対 sts a hnction ψ Such that             a

/=ψん              (3.5)
then

φ32(″2'ψ)~BI(″ 2'φ)=0

where 3102'ψ )=O and B202'ψ)=O are the Backlllnd ttansforIInttion

(1.20)and(1.21)respectively.

Thc Proofofeach theorerll1 2,3 or 4 is siinilar to the proofoftheorenl l.
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Connection Between Painlevd Property and Hirota's Bilinearization 
,naam and Imad

CONCLUDING REMARKS
In this work, we established a connection between the two

concepts of integrability of nonlinear PDEs, the Painlev6 property and
Hirota's bilinear form through Gibbon's et al. result which needs to be
modified in order:
a. To find algorithmically their associated Biicklund transformation.

In Gibbon's et al theorem for KdV equation there is infinite
number of functions satisfuing Hirota's bilinear form. In fact, there
is no need to use all of them. It is sufficient to use the last u (in the
expansion) whose value is not arbitrary for the resulting equation
of Painlev6 property.

b. To consider Hirota's bilinearization as an alternative technique to
Painlev6 property to obtain the Biicklund transformation

c. To apply Gibbon's et al. result to many equations, not only KdV
equation. For this purpose, we adopt Peterson's definition and the
procedure as described for KdV has been modified to be applied to
many equations like B, KP and CDG equations.
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ABSTRACT
Eight hundred swabs were conected fronl envirolllment of neonatal intensive

care units during september2004-lnay2005'om different locations which include

sucker systenl,neonatal incubators,baby mobilization systems,balances, oxygen

masks,empirical cu■ ing tools,■ oor and walls,laborers hallds and medical sta範

and air saコ nples

Morphological and biochenlical tests were employed to diagnose bacte五 al

species,the isolated bacte五 a were reprented as follows: gram positive bacte五 a,88

isolates, includes Srap″あεοεεtt α″″郷 62(70.5%)and S′″″わσοσ
`郷

″Jグθr“ jJis 26(29。 5%), and gram―negative bacteHa(170 isolateの  inCludes:
訥σttθrJθあ,α εο′′51(30%,)′

“
たお″j″ bf′お35(20.6%),C′″οbαC′θ″硼η∂(4。 1%.)

Иc,″jわらασた″平フ.24(14.2%,)Psθν
`わ
″ο″ω αθ″gοJ″οsα 20(H.8%,)KJabSJθ JJa

キフ.15(8.8%),E′′θ
“
bαε′θ/ψp・ 10(5。 8%),and Serra′ Jα ψ 764。 1%。 )。Sucker

confomlation more contam with isolate(21.7%)56,while imbirical cuttlng tools less

contamination 12 isolates(4.6%)from(258).The Virulence factor were detected for

only E.cο′J,P.″ J″αb″お and S α夕rθ″s which constitutes the predominant isolated

bacteria the production ofβ .Lactomase were about 55%of all the isolates,24(57%)

ofthe Sα″″郷,20(52.6%)ofthe P.″ J″ら″おand it was ll(55%)in E.εο′′where as

(610/0)had the ability ofhellnolysin production,AB,Blood group give the best result

among the groups of blood and for all bacteHal isolates.While(40%)were able to

produce protease(38%)16 Sα″″郷。(45%)92″ Jrαb″お 。(39。5%)ノ5E
.εο′′.and(47%)were able to produce urease(64.2%)27 Sαγ″郷 。(100%)20
2″ j漁2bJ′お .
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ABSTRACT
Dry leaves ofPlantago mttor were extractcd by methanol.The cytoto対 c assay of
this crude extraction on chromosomal aberrations and Sister chromatid exchanges in

human peripheral b100d Lymphocyte was studied in different exposure time.

Different Chromosomal aberrations showed that there were time―  and
concentration― dependent cytotoxic effects of extract on human lymphocyte.There

were no signiflcance changes in Chromosomal aberration by all concentrations

within(l hr.)expOSure time but it was increased after(48,72 hr.)eXposure time.

Chromosomal aberrations were structural in 48 hr.exposure tiine.These include:

deletion and break chromOsOmes. In 72 hr. exposure tiine, there wcrc clear

nume五cal aberrationS in 100μ g/1ni concentration and structural aberrations in all of
lower cOncentrations. These include: chromosomal deletion, ring chromosomes,

break chromatid and break chromosomes.

Posit市 e effects were found in cell cyclc progression(CCP)by different
concentrations of crude extraction within different exposure tilne and replicative

index(RI)was arising.

All concentrations of extraction showed none signiflcantly decreased of sister

chromatid exchanges(SCE).
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: +Jyt gl.il:iyt 
6. SE 6-lriJl ,"f

serva asr .1.6 ''e+-ll) Brud si-o 0,.0.1 ml ,-il.' l 6 4tiill ,-* y_rl 6JiiI .J .* eJJ.r3 ++ll ft-rlll*,jl ,Jl tO trtglml _iS,l i:,^:--lt, ((German|)
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d d', iiJ.- cr. 5s Lr.,r ua ;,^-r=rffil ;l# : ffiiS;:fl .Lrril r'r+LJu,1 'uYl c*-J 5r(-20)t ua-,, crli*,rir oq-srsi]-].rt i. i
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1 0.091 0 4.545 0 0 0 0 4.545 50 lμノml

1 0.16 0 8 0 0 0 0 8 50
―
c

・ 2.2 0.44
つ
４ 1 3 5 0 10 50 C+

C.A/B
C.A/
A

C.Aヽ句■́ J_メ 1山1メ1こ=
L)占」loェ

6υ」■=L』
|

B

L)ム」|●ェ

L 押 |

A
メリl

Dicent. Del Add.
Break

Chrom. 轍伽
Num.

Chrom.

・ 2 1 0 0 0 0 0 50 25 50
100pg/

ml

・ 4
0.26

7
6.668 0 0 3.333 3.333 0 3.333 50

101tg/

ml

・ 3 0.3 0 15 0 0 0 0 5 50 lus/ml
1 0.16 0 8 0 0 0 0 8 50 C~

・ 2.2 0.44 2 1 3 5 0 10 50 C
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rメit鳳
世 ゴ 1∫ポ 鍵 ポ 螂

.ヴ甲 L」メ メ ♂ Break ch..|プ メリメ |び ｀。工 `|メ
ニ等戸 Num.Chrom.

Dicent..饉上げ
“
Del.“Llυ■ Add..ぽプメリメリ≦げコ Break Chrom。

.ソリメ」|♂じ
`戸6J饉 |ゝり 。6J饉」lca型L勇口 16■・ LJI饉 1・・ ハ‖れ、メ 16メ学」|ご出 C+3J饉 し`

却国 16.井却 lυtt C‐

.神口 lb≒■|どもし■ (P≦ 0.01)｀出・1へ |`メ“
上 げ井

幸

Sおter 神 副 IJ‐り IJ■ギ´ e国|♂輿 |♂L」 |メL:い宙
6」Jtt Replicative lndex RI L`1'=‖ 出 し 亀 |● J Chromatid Exchange

神」り IJ

“

亀 ミ`1山』 メ リ |←→ 」 ♂ |(4)JJ口 |が 1-・ メ |ご国 1凸り饉 l

げ
～

|いニ ユ 出 もりい 逃 J禅国 16υり。eメ ♂ |`J“ e国 lυユ 五 」 |

M3Lナ ♂ 場 メ |じ国 |工 J曇 Ⅲ … tL(72`48`1)1よ
ミム
・
」 Ёヽ国 |

RIこ 1=‖ ふ L評 ●J。」区 。い出 社 メ |♂ 糧 メ 16メロ |しヽ ぃ メ |

メ `´ '巡 SCE凸り 一` ♂ よJ」|´ 1こ よヽ |ゝびも 。6メ押 |ど 亀りL」|ヴ井 工 ≒リ
■ 山光
L』
リメ |メ|。‐ IJ6“腱 ■ |“ 亀リロ ヽ (P≦ 0.01)コツ。

`鼻
響

～

井

～

■・ 6■う凸J二 ♂ |`Jcc沖 学L勇 口 |りLハ ミlJ Jメ ヽ ノロ |ぃJoLし 』

げ
場 り園 I RIこ 1ヽ スJ出 し

“

ほ JJ甲 |`り
J。 ♂ `り

■ 」SCE Jヽ 一 ♂
.6却 |

ル L」 hJSCE Ⅲ 日 |●|」‐リメ IJoL♂ 山lⅢ ´ ミ‖〆 L」 |,■ ど 墨 :4¨ JJ‐

。6り■」l cr亀りtaL(P≦ o.01)UこLl`メーエ ψメ“
・

.● lυ井 占〕出げっい」|●|メリ1土 げ1・ ‖ヽL口」1夢バ6●りぶヾ
6J中」|ご出 C‐ 6υ毬 IゝJ.6J出」 lc醜→ L_角口 l`■・ LJl dl=^‖ ヽ メ 16Jり」|ご出 C+

.押 |

「
釘 1酬 適 |   1邁

Jヴ』リメ 1夢 押 |●J
し スヽ1‐ lJ⊆、J●L」 IゝF」 :|」 :^111し〕占』艤」亀轟1脚♂ CAぽどゼ測

|三

壼斗W出りじ神国16却 |″ 亀り園 |らヽし L
Jlcヵ メリ」 16‐ 6■夕 cA‐ ジ メ ュメ 1凸 |夕国 IJヽ-6■ jユニ 」 び も `itヽ

1・ -1

，
　
■

一

t

ヽ

い
　

　

　

、

　

●

．
‘

.●Lり IF」り こ̂111し刈  (CCP)ムユ」| 6-.13r-eR[' i'l'Itl
R.I CCP SCE/cell

がメ| 脚 |こ二J
Ⅳ13 R12 ル11

・ 2.202■ 0.23 40.02 40.02 20.05 3.667 JL O.99 100μ /1nl
4'し 72・ 2.002 JL O.804 38.5 23.1 38.45 3.333± 0.6 10μ /1■ 1

・ 2.202■ 0.61 40.02 40.02 20.05 3.167± 1.56 lμ/ml
・ 2.192■ 0.56 39.02 41.02 20.05 3.87■ 0.982 100Lt/1nl

49L“ 48
°
1.955■ 0.32 28.680 38.050 33.345 3.433■ 0.598 10μ /1nl
°
1.935± 0.487 26.680 40,050 33.345 3.830■ 0.883 lμ/ml
・ 2.201■ 0.604 46.69 26。68 26.63 3.775■ 0.52 100μ/1nl

Lし 1
°
1.994■ 0.71 33.35 26.68 40.015 3.225■ 1.26 10μ /1■ 1

・ 2.002Jヒ 0.77 38.5 23.1 38.45 4.000■ 0.6 lμ/ml
1.834± 0.6 20.010 43.355 36.635 4.298■ 0.995 0 C~
・ 1.51■ 0.057 10.7 30.2 59.1

°
12.93± 0.6 5 uelml C
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」Jル リ
'ぃ
げ し
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● IJ・ヽ
ムくJ´ ld」 |●国 め|りJゝ

メ ゛1脚 lo日 い いJι出 lo国 山Lげ 撃 亀」セ リ i6」 e国111't4‖ 口
.Jミ■・』

●iメ■ 曖≦(3)い lo出)」 HepG2 Lミ 1神L以
、■,111礼■ LP腸 ″″gο

“

aJijOr
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が
ミ`lJヴリ エ ♂ し 増Lユ1凸Kメ |ぃ ニニ 。■ 。国 1日

Jヽミ1…lf戸

諄J'6月 1尋 国 14■ `Jゝ
ヽ ひ 尋 」|ヽ地 ぬ L二 JI神 口 ljメ |メ |

JIヴ。夕 げ」|タツ|`(20)cPLメ F夕も-1ミ
ス`ム出 ひ c井噂 しぃ NaKATPase
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J%2.5 ⅢⅢヽタヴ」l aucubin」 IⅢ勇｀ い。L占 山い||ゝ ,1井i許

Jメ」 JI`メ
'1凸

厖 」 こ
1ス…,‖ Jl ψ。タ ヴ」|ノマ|`%1.1… 0。5■■ ca/ptalpol

占‐ し
1'｀ ヘ`
リ勇 日|工 |メ |しH」 ご 山LJ岬 1出|工lott J」し も国 IJムb JI

aucubin■ナ ●ic´」 ||ゝ ≦夕 LJo CoA■ プ メリメ 1凸L脚 lξ 3■j
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出ム'メ五さhミ Ac,山1・11」ム・1‐L
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・
メ1挙
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ABSTRACT
The aim of this research was to study the in■ uence of c01lection technique

(aSpiratiOn,dissecting and slicing)on their capacity for maturation,fertilization and
early cmbryonic developmentin νJ`rO.10cal sheep's oocyte wcre recovered using
the three techniques,wcre selccted for culturc and classifled according to the no.Of

cumulus cclls laycrs,the oocytes surrounded by 3-6 1ayers wcre used and raCcted

the others.The observed signiicant difference s at(P<0.05)between the oocytes

collection techniques and maturation(71.4,72 and 53.5%)of oOCytes obtained by

aspiration,dissecting and slicing respectively, and no signiflcantly differed was

found(P<0.05)on fertilized oocyte collected by Aspiration,Dissecting and

Slicing technique . The higher fertilizer percentage 32% to oocyte obtained by

Aspiration technique and the lower percentage 200/O when we use slicing tcchniquc

to collection oocytes,no differed signiflcantly(p<0.05)among the three oOcytc

collection technique on early embryonic devclopment,the oocyte obtained from

dissecting tcchniquc failed to divisiOn after the fcrtilization

Ll),L:L卜」 |

。Lツ 1山Lリタ 許 Jメ」 亀 ミヽ■.』 礼田 |じ静 亀 し」 夕 ・ヽヽふ |ゝ ,|ォi酔 ■ギ IJ
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`メ |♂ |ジ脚 IJロ

ニ l`こ1ス1許 口ヽ |

6メ |、‐中 出に 。」 lc■ Jメ |■J`Slicingご|メI J Dissectingびメロ|`Aspiration
社 1ヽ ^‖ 山1ス ,メ IJ・ `Jげ 出 国ぃ与 KJIり国 |ぃ
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ABSTRACT
This study have been included the isolation and diagnosis of thc aerobic graln

negativc, pathogenic bacteria which causes wound infections from patients that

visited solne Baghdad hospitals and its sensitivity to some antibiotics was testcd

.(200)SwabS have been collected from the various wounds and strcaked on

different media to detect the presence of the prcviously mentioncd bacteria

depending on some cultural colonies and lnicroscopical characteristics of bacterial

cells,biochenlical tests havc taken in consideration.The diagnosis of(65 isolates)

at frequency(32.5%)referred to gram aerobic negat市 e bactc五a from the total

number of swabs distributed into 47 isolates(23.5%)of the species Psθ ν
`わ“
ο″
“αθ″gJ″οsα ,9 iS01atcs(13.84%)ofESCttθ rた乃Jα εο′J,4 isolates(6.15%)referred to

both κ′θお′θ′ル ′′θν
“
ο″jα and P“たο郷

“
ノ″b″お ,and one isolate(1.53)of

ИεJ″θゎbαεたr bαν
“
α″″JJ .Antibiotic sensitivity test have bcen done towards

colninonly used antibiotics showed that there is big differences in its ability to resist

the effcct of that antibiotics, so beta lactam antibiotics as so as C)iprofloxacin

showcd a clear activity against all isolated bacterial species which appearcd

resistance against all other antibiotic types,the isolatcs have becn showed multiplc

antibiotics resistance against betwecn(9-4).ThiS Study pointed to the pathologic

role of gram ncgative bacteria especially Psθ νグθ
“
οηαs αθヽ鸞 ′ηOSα in wound

infections since it had been isolated in a high percent among other species which

had been isolated and because it showed multiple antibiotic resistance.
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ABSTRACT
Effect of irradiation of C02 1aSer at the wave length(10.6μ m),(3J)energy

and power density(7.5x1010w/m2)。n the Optical propcrtics and optical constants

(α,n,k)had been studied for three kinds of glasses,K6,BK7 and ordinary soda―lime

glass by studying the translnittance and absorbance before and after the irradiation.

Decreasing translnittance was appeared after irradiation because of surface

freezing and peeling stnlcture foll.lation,which its surface has ability of reflectance

and dispersion after irradiation with C02 1aSer.

We note that the optical constants(n,α ,り has bcen changed for the all kinds

ofthc glass after irradiation.
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{島
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|

…

|。り
ヽヽ

・

リ

ν
,″ =,L,LC∫ cプ (-1)ブ

~力

・
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FcFF)]″
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    (18)
ノ='  ″=0

″  ノ               ∞

″1?=Σ Σ CttC/(-1)ブ
~1・

Σ(2け 1)[― FCFi)]″
~″

′=j  κ=0 Xj=0

ノ=′+1 カ=0 ri*t =0

″   ノ                ∞

1物囃註″―″ 17)=Σ Σ C∫ C7(-1)プ
~力JΣ
(2為.+1)[― FCr,.)]″

~々

- t i c;cl(-1;'-o*' f;rr,- + t)[ - F(x )f'-o

許 い ヽ 1.無』。Jゝ」1饉エリ11.■ .点ム‖びjttJ

(νR″―νl?)=ν,.″―ν,“ -2Ё αCI(-1)卜た・力毛[― F(χ′)]″
~た

た=O                 x:=1

(ν段′―″17)=″′‖″―ν′″

-2カ CrCI(-1)卜
″刊

i為 レ 1(1-a)為
+(1-A)(1-0)為

l~カ
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z Ai.^r U-.ij 4n A& _i\JJ E d/

(19)

ノ='  た=0 r; =0
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‐
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′=,+1

(J+1)′‖ =(j+E(χ ))′jJ― Σ ρィ ,i=0,1,2,…

`='+2

(E(χ)-1)′用=Σρι
′=′+2

lE(χ)-1)′,=E(χ )′‖ ,i=1,2,…

h=(器)け購̈
(23)

ρ

∞
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‘

乃
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∞Σ
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［

／
１

１

１

ヽ

χＥ＋〓

Eレ
lχ
>レ]}=レ ]十 E(χ)

島
′
1「ゴ:有雨丁
=p]+E(χ )

Σιρィ=([]+E(χ)1-F(j)]
`=j+1

=(J+E(χ ))(1-】E/フィ
)

0も1

(20)

―(J+1+」 F(χ ))(ィ
:itr)`)

わヨ |ご毎J

い1)′‖=0+E(χ))Σρι-0+E(χ))Σ ρィーΣρィ

ヽ臨Jも」 |■ヽJ

(21)

´

(22)

i+1ひ d≦ 」■icメ
～
ノ■→J

O(χ)-1)島 =Σρ̀
l=i+l

€-
= Pi*r + )-Pt

l=i+2

(22) v-:*+:
(r(r) -r) p, = p i*t+ (E(x) - 1)p,*,

ojl

れ=(器》,i=0,1,2,.…
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ごL颯 (23)●lcお |」10越  ρl=ρ(r=1)=θ =(E(χ))~lJ｀ 0411(■■ E(χ)。1い′J
■ツIⅢ」ヽ い い 出 ♂ 11■ Lミ』Ⅲ即 1凸いj」 (1)払ン ド o(21)

[111(3)2L己
“JF(χ )J Al｀ 1亀К コ lo」Jご jメ コ｀ 4中 国 |り■ JIタコ |メロ 10K格 |
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券
J券 山ツ

… …
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Eレ
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二
・
と
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JいJ
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上
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a=
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もKlヽ 川 社 .Lッ |リッツ|ぃり。こも脚 1凸1スL J ttJyl』 |≒≦ ■― い メ ひ 」
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年 のり名げり|´L」与占|メ1戸 ゃヽ 1ヽ´ 出≦
``・
‐11ぉ ぬ  (n=nl+n2)LI
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♂‐ メ区J■メ さも 11・ 1ギロ 1戸 ‐Kl・ いヽ
`甲い ぃ」oい 1戸り̀♂□|

:。Lハ |」J口 |

＼
― |

1 2 3 4

名 0.2 0。 2 0.3 0.3

θ
2 0。2 0。 7 0.4 0。 7

p =\i$Lll r.D:,_r" Lr+r-: r+ p i+dl Lr.:lJiiylLJill
n

」兆 ひ 出ЬJ Lヒ ミ̂ピュ どjメ
`|も
■|メc Fuり |

.(inVerse transfollll methOd)

♂凛ゝ諄‐ dP御 しo2J
い」lξ 6いメIJ甲1匡_芦 ♂ |

由Lり1増り /年自ILメ |

事j仏メ|ふ ♂静
げメロ|ごjメ1甲ル |ハミlJ
由しL』|1噴ソと凱コ1型Lυ」|

l酬|力どお■ゴ露ぎごり|
.■日 |

も口 1/■りILメ |

`Lkミ ^‖ げ ギ |どぅ」  御 し げ甲 |がL夕 菫 ♂り・ ぃ も し凶1戸引♪yいCm:wミ
ぼ嗜品 認 |ムユ躍

=拙ル働『(∂)=:::(4-θ )2

●|ム |
Lヽミt“J♂lpLll-11_J」 げり|ドし ,■よ

`:GZ=1000‐K【・11ヽ ■メ d壺凸|リメコloェ 」因:z
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`ム
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■Jあメ
Wl_,,pi: e. AJ.l:i.ll iJ-*ll drt rj-fll cJljr. a-lJr

≒井、

≒ メ Je」メ IⅢメ ■ ■ |メリ ĹAll評J尋メ 1日學 le,`LLミ J´L411夕出 評 :1_JJ■
ツ|●臨 yl

FD、,1■
」` | ‐ lメⅥ評口|´ M.0。M. M.LoM.

nl=30

n2〓30

P 0 02 p 01 02 p 01 02

0.500 0.200 0.200 0.272 0,712 0.342 0.291 0.203 0.203

0.500 0.200 0.700 0.558 0.397 0.715 0.421 0.187 0.739

0.500 0.300 0.400 0.350 0.595 0.697 0.280 0.256 0.418

0.500 0.300 0.700 0.300 0.483 0.628 0.318 0.293 0.673

nl=30

n2=70

0.300 0.200 0.200 0.317 0.329 0.372 0.300 0.165 0.250

0.300 0.200 0.700 0.349 0.431 0.716 0.286 0.214 0,708

0.300 0.300 0.400 0.237 0.664 0.572 0.318 0.295 0.435

0.300 0.300 0.700 0.227 0.674 0.654 0.294 0.310 0,733

nl=30
n2=200

0.130 0.200 0.200 0.200 0.421 0.274 0.251 0.165 0.239

0.130 0.200 0.700 0.261 0.471 0.649 0.247 0.308 0,785

0.130 0.300 0.400 0.228 0.777 0.668 0.374 0.312 0.453

0.130 0.300 0.700 0.252 0.673 0,725 0.239 0.387 0,776

nr:70
nz:10

0.500 0.200 0.200 0.549 0.415 0.397 0.276 0.169 0.243

0.500 0.200 0.700 0.699 0.333 0.660 0.405 0.177 0.686

0.500 0.300 0.400 0.202 0.773 0.545 0.317 0.268 0.435

0.500 0.300 0.700 0.675 0.684 0.728 0.352 0.258 0.708

e」夕
』 ≒ 共 ‐ |メVIドし」 |´J■メ 1山甲 ||♪ヽ【L●ミJlLミ‖出ぃ ン LJ出 評 :2-JJ、

工YI」氏。YI リ

PJH卜
●」1 Ⅲ IメⅥ戸L口l綽 MSE M.0。M. MSE M.LoM.

nl=30

nっ=30

P 01 02 p 01 02 p 01 02

0.500 0.200 0.200 0.137 0.196 0.108 0.115 0.003 0.010

0.500 0.200 0.700 0.103 0.171 0.183 0.123 0.010 0.049

0.500 0.300 0.400 0.100 0.195 0.076 0.120 0.014 0.0025

0.500 0.300 0.700 0.103 0.167 0.035 0.lH 0.039 0.206

nr=30
nz:10

0.300 0,200 0.200 0.120 0.027 0.187 0.110 0.004 0.014

0.300 0.200 0.700 0.lH 0.122 0.109 0.043 0.019 0.048

0.300 0.300 0.400 0.101 0.206 0.155 0.088 0.013 0.026

0.300 0.300 0.700 0.106 0.127 0,013 0.068 0.032 0.075

nl=30

n2=200

0.130 0.200 0.200 0.188 0.lH 0.051 0.103 0.003 0.012

0,130 0.200 0.700 0.169 0.137 0.037 0.086 0.056 0.082

0.130 0.300 0.400 0.179 0.263 0.133 0.159 0.012 0.027

0.130 0.300 0.700 0.172 0.178 1.597 0.092 0.061 0.097

nl=70
n2=70

0.500 0.200 0.200 0.101 0.159 0.117 0.147 0.003 0.014

0.500 0.200 0.700 0.072 0.112 0.058 0.052 0.006 0.047

0.500 0.300 0.400 0.085 0.101 0.039 0.1266 0.012 0.047

0.500 0.300 0.700 0.090 0.114 0.030 0.100 0.019 0.086
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