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Synthesis of New Cinnolines

llcdha l.l-1. Al-llayati anrl Olfa A.Al-Janaby
Dcpt of chcnristry, Collcgc of Scicncc,
Al- Must:ursiriya [Jrriv.
Ilaghtladr lratp

ABSTRACT
Iteaction ol'4- hydroxy -5- rncthoxy cinnolinc (l) with phosphorus oxy

clrloride led to the formation of 4- chloro-5-nrethoxy ciniroline (2),
Cotttpoultd (2) subsccluclttly convcrtcd by nuclcophilic rcaction with
thiourca to givc 4- thio-S-mcthoxy cinnolinc (3). Conrpound (3) was usccl as
a gootl synthon lbr lirrthcr lbrnration ol'cinltolinc dcrivativcs (4-8). l'hcsc
contpourlds werc clttciclatccl by using sornc spcctral clatc (ll{, UV) and CI-IN
analysis.

i,4lill
dri3s Jl Jli-ill +J!S .,."SJl 6. Cj+*,#3,l.F -o-.r,"sj-,)ra -{ &Lij fr*
-f ;l !_.r.1r1Ell 6- .,}$Jls$ &l+ 4ltFl i -Jl_r (\) .r*t_r+* *."S;l+"-o - r_.,rtS -r
"rY *r^ o-+Fil:i:l 'Ll lrLas ari'r...1 (r) !5ll ,-,1l .(r) .lt*r,".#J1t" -o- r:Li

(IR-UV) I .,a.,Lll ,jJil r_4 alri'i..,I-r; )-:-ll d,L+S_*Jt ,-,. r.,.i . (A-{) o+f-f

,,.till driJl dl,Liil,

INTRODUCTION
Many cinrrolittc dcl'ivativcs havc bccn Ibund to bc corrsidcrablc intcrcst

bcc:tusc ol' thcir biological activity'-1. Snnl" ol'thcsc clcrivativcs arc usclirl
antlrilrypcrs tcrrsivc a gcnt'r, analgcsic, zurtipyrctic ancl lor thcir (]NS
dcprcssitttt itcl.iotts ancl autitubcrcular activity('Irurtlrcr utorc, scvcral



sJt,thcsis of Ncw citt"oli"cs 
R. Lu. /r-tlt.t,rrti urtrl 0. t1./r-.rutuhy

derivatives havc found to posscss antirrricrobial, antilungal? and anticanccr
activiticse.

ln tlrc prcscnt work, nrany 4-substiutcd (C-Cl, -Sll, -Cll2 C=Cl l, Cl 12-

C=C-Cl-l2NR2 )-5- nrcthoxy cinnolincs wcrc introduccd .

IiXPIiRIMBNTAL
Mclting points wcrc dctcrrnincd on Gallcn kamp mclting point

apparatus and uncorrected IR spectra were recorded on pyc Unicanr Sp'-100
spcctrophotonlctcr as KBr discs or Illnrs.'l-hc IJV spcctra wcrc pcllbrmccl
on a I litach/UV-2000 spcctrophotonrctcl' . lrlcnrcntal analysis wclc carricd
out on Cl-lN analyzer typc I 106 (Carlo Erba ).

l'reparation of 4- hydroxy -5- mcthoxy cinnolinc I I l.
A nrixtulc o{' 2-amino-6-nrcthoxy acctophcnonc (9.9gnr) (0.06 nrol) in

couccntratcd hydloclrloric acid (250 ntl) was diazotisccl at O0 with sodiunr
nitrite (5 gm) in watcr (10 nrl). Conccntratcd hydrochloric acid (250 nrl) was
addcd arrtl alicr lbur days at roonr tcnrpL-r'aturc. thc solution was rapidly
cvaporatcd to dryncss thc rcsicluc in boilirrg watcr was tlcatcd rvith cxccss ol
hot aqucous sodiunl acctatc . atttl lltc plccil.litatc rvas rcclystaIIisccl
(chalcoal) Iiorn boiling watcr'(tablc l).

I'rcparation of 4- chloro -5- ntethoxy cinnolinc l2l.-['hc purc hythoxy cirrnoliuc (1].4 grn) (0.02 rnol) arttl phosphorus oxy
clrloridc (50rrrl ) wclc hellctl orr tllc stcanl- [ra(h urrtil tlissolutiorr occurLctl
and thon hcatcd lbl a lu(hcr 3 hls. lhc coolcd solution was dcconrposed
with icc arrd 4 N-potassiunt lrydroxidr: and yiclclctl to cthcr thc whitc
product, soc (-l'ablc I )

Prcpar:rtion of 4-'l'hio -5- rrrcthoxy cinnolinc 13l.
Anrixturc ol'oonrpouud [2] (5.8 gm) (0.03 nrolc) and thiourca (0.04 ) molo

in ethanol (50m1) werc heatcd undcr reflux lbr (3 hrs ) with stirring, thc
excess of ethanol rvas rcmovcd thcn undct vaccunt thall ar concentrated

＾
，
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solution of Na2 C03 WaS add on cooling t1lc product was obtai1lcd,
rccrystanizcd 1lonl ctllanol to givc I〕 rOduct(3)′ I｀abiC(1).

Prcpartiotr of 4-propynyl thio-5- mctltoxy cinnolinc [41

Propargyl bronridc (1.92 gn1) (0.01 molc) was addcd dropwisc ttr

anrixturc ol' conrpound l3] (0.01 rnolc) and tricthyl anrinc (0.01 rlolc) in
ethanol (50 nrl) with stirring. fhe mixturc was thcu rcf'luxccl for (2hrs) on

stearn bath and the excess of ethanol was renloved, the residue was

c:xtruclccl ['ly bncrrzcrrc. clrictl ovcr nrilgncsiattt sr.rl;tltatc tltt rctttovitlg. thc

prouduct was obtained [a] (table l)

Prcparation of Manniclt llases
A nrixturc of acetylenic compound [4] (0.001 mole) the apporiate

sccondray antiuo (0.001 molc), paralbrmaldchydc was rclluxccl (0.001

nrolc) arrd cultrous chloridc (0.1 gnr) in isopropyl alcohol (20 nll) rcllrrxctl
Ior (3lrrs) llltratcct ol'l' thcn, 1-rourccl into crushccl icc ancl cxtracLcd wil"h

bc1zclc, driccl over calcciuru chloridc, liltcrcd. Ou rcuroving the solvcttt,

thc product wcrc obtaincd (tablc l).

ITBSULTS AND DISCUSSION
'l'[c conrl-round 4-hydroxy-5-ntcthoxy cirtttolinc (l)was liistly pt'cparccl

by the diazotization ol' 2-amino-6-mcthoxy acctophenottc with sodium

nitritc in aciclic ntcclia ancl the mccchanisnr ol'its fornration ttray bc lollowcd
ils: -

3



Synthesis of l\,lew Cinnolines
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R. I.H. Al-Bayati and O. A.Al-Janaby

Scheme []

This compound is elucidated b1 its m.p, elemental analysis and. IR
spectral. Lrv spectral data as shorvn in Table (1-4).

4-chloro-5- methoxy cinnoline (2) is prepared bi' the reaction of
phosphorus ox,v chloride ri'ith compound Il], the reaction is followed bt.
disappearance of OH absorption band at 340bim-r and appearance of C-Ci
absorption band at 780 cm'r in its IR spectrun (table 3).

The CL groLrp at position (,1) in compound (2) is replaced by SH through
nucleophilic substition reaction ri'ith thioarea and gir,'e 4-mercapto-5-
methoxl' cinnoline(3). The appeamce of IR nerv bands at2250 and 780 cm'r
r,r'ere at tenattivell'belonged to VS-H and SC-S respectivelr'.
The mechanism of its formation (3) may be follou'ed as:-

OMe

4
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Scheme [2]

'['hc chenrioal rcaction ol'the Sl-l group at position (4) in compound (3)

plays asignificant role in using this compound as a good synthon in thc

synthcsis of ncw cinnolinc clerivativcs, So wc invcstigatcd thc rcactiort ol'
corultouncl (3) with propargyl brortridc in thc prcscttcs ol'trictlryl anritlc

whcre thc proudct (4) with high yield was lbrnred thc rcaction is lbllowcd
by cliappcaiancc ol'SI-l absorption band al225Oant-l ancl appcaratrcc ol'two
charactcristic bancls at3200 ancl 2150 cm-l in Ilt spcctra, which attributed to

V = CH and Vc = c respcctioely ('l'ablc 4)
On other band we investigased the reaction of cinnolinc derivative(4)

with appropiate secondary amines through Manrrich rcactiott in thc presellcc

ol'CuCl as showtr in schcrrrc (3).
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Synthesis of New Cinnolines
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H_C―H+R2NH

R. I.H. Al-Bayati and O. A.Al-Jonaby
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Scheme (3)

The structure of these compounds (5-8) *'ere confirmed by their m.ps,

elemental analysis and some Spectral date, the IR showed disapperanse of
L' = CH at3200 and appearanse of ne\\'bands formed at 2l500cm'l
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.i-l;.Jl Leii^,5

AI}S'TITACT

In this study, A stochastic Modct lbr the precipitation is prcscntcd

,applicd for January, April apd Novenrbcr in cight stations in lraq' 1'his

Moa"t deals with the piobability distribution of number of rainy days,

Conditional probability distributiln, of prccipitation.depth given a certain

nuutbcr ol' rain tlays, and thc uttconditional probability distributioll ol-thc

frccipitation deptli.Results arc givcn as probability curvcs lbr diflbrcnt

cases.

INTRODUCTION
Knowlcdgc about precipitation distribution on tcmporal and spatial

scalcs rcprcsclts a vital stcf in plaprling ftrr watcr rcsou.rccs atrcl practicirrg

bottcr control. l'rccipitation cluantity, variability atrd bchavior rcproscnt

subjcct of interest Ibihydrologists, nrctctlrologists, crlvirotlnlental planncrs'

ctc. I;or Iraq, rnost olthc rcscaich work on prccipitation was dcscriptivc, yct

nrany publicatiols, cs1-rccially thc rcccttt, cgt-lccntratc ot-t thc qr-rantitativc

aspccts.
l-lassan A.ancl Mashkour M. (1972) stuclicd thc qucstion ol' thcmcatr

apnual prccipitatigp irl Iracl lry statistical, tftcisscrl and isohcytal mcthods'

Al-Nuaimi A.,ct.al.(1993) stutjicd thc variation in prccipitation associatccl t<r

ワ



Sl.,ch(slic ltolcl Jirr lrrccilrilotion h, lrul
ll.tssun ll. Sol ra,t

thc weather systcnrs al1'cctirrg dill-crcnt parts ol'lrat1.Al-Arcthy F (2000)

used the AI{tMA modcls lbr prcdicting thc lllcall annual prccipitation for
nrany statior)s in ltat1. Saltttatt Il. ct.al.(2002) Iirund antl tcstcd thc bcst Iit
thcorctical plobability distlibutiolr liurction Iirr lltarly stiltiolls ilt lrat1, ln

thcir study. tltc synoptic analysis ol'tlrc clistribution ol'thc rainlall is

includr:d also.
In (his papcr', unalysis ol- thc prccipitatiotr cvcuts is prcscrrtcd by a

stochastic modcl which include the pLobability to havc a pa(ioular uumbcr
of days with rainlall cxcccclirtg I nttn in a station in onc fixctl pcriod oltinrc
(rain scason). 'lhc nrodcl incltrdos thc distribution llltction ol'tlto total
prccipitation dcpth cluring a particular pcriod ol'timc Iirr a ccrtain nuntbcr ol'
lainy days (couditional probability). 't'hc incortditional protrability ol'
prccipitation dcpth in on pcriod ol' timc (orto motrth lbt cxamplc) is also
givcn.

Modcl Formulation
Assunring that thc probability

cxcccdirrg I tunt (l(-.lrttttt) itr iut
constallt lbr a particular casc atrd

that a singlc day with prccipitation
intcrval (t,t f^t) is )..4t fb(At) whcrc 1" is

b(At) dcnotcs any function having thc

htAtl
lirn -^.:=0" """" (l)

Ar--;0 AI

propclly ol':

With the assunrption that 1hc probability ol'onc day ol'(ll>l mm) in (t,
t+At) is tr (At) .lf thc uumbcr ol days (lt> l mm) in any limc intcrval is

indcpcndent ol' numbcr ol'days (lt> I nrm) at any othcr ttort ovcrlappiug timc
interval:

1'(l or nrore days)- /'(l day)+1'(>l day)

P (lday) = 7/t+bt (40 , P( >l day )= b2@r)

P (lor nrore day)= 77,*U,rOt) +hr(At) = lAt+h (At)......(2)

llut br(At) and bz(At) havc thc sanrc plopcrty (cq.l). so thcir sunr will havc
tlrc sanrc propclty:

10
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bt\,t+bzA,t
lim 

-=

Lt
Al-+0

bt\t bz\t
lim 

-+ 
Iim 

--0Lt AtAl-+0 A/+U

81VCS:

ル々,1 ′3,/Vrp.14),2θ θ2

(5リ

Pθ″+Zlり =′(O day ill tilllc′
+∠リ

=P(O in timc t).J)(O day in timc′ ,′
+∠′)

=′θ(り .[1-P(1 0r n10re in(′ ,′ +Zl′))]

=′θ(り .[1-λιb`Z′)]

ThercliDre′ θF+∠リーPθの =― Pθの.μ∠′十わ2●〃

細帯l細)=判
Hえ+7]

#=」讐0坐
型》型2=―′確〉μ+q=ゎぐ〉……0

For thc nonoverlapping tilllc intervals rθ ,り and(′,′
十 り,tllC Only possibilitics

Of gctting(n)dayS Of pl・ ecipitation in thc tilllc(θ ,′
卜Zl′)arc:

n dllys in`θ ,り and 0 111(/,ノ |∠ /)

11-l daysin(θ ,り and l in(′ ,′
十∠′)

n-2 daysin ρ,り and 2 in(ち′+Zl′)and so on.

For inutually cxclusivc cvcnts thcir probabilitics add to gct:

β〔+△)=βOu+β卜()」(生)+β卜簿ぬけ>……卿 ρ終)……・④

But   ′)θ

″り十′)′

“

り十′2ク リ十.… ….=ノ

For slllan′ ,′ =∠′,substituting in cq.2

′θ

`∠

り=ftt Z1/― 綺2′ り.… ……………………………… r6ノ

Substituting (cq・ 6)in(cq・ 4)givcS:

3(′ 十め =/JJぐ )。(1-加 一く左 》+PJ7-10)。 (加 十わl。 (左)+颯 。(ど)… (つ



Slochastic illodal for preciltilttlion in Iraq
IIussutt Il. Sulrttnrt

守=″♂鰐型2=バイ噂0+7+乃・ Xえ+Ψ>り

宇=―λP4)+えん一L……………………③
Equations(3)and(8)rcpreSent a systenl of diftrcntial cquations lor which山
}週‖野絆お彗IPIり1淵兄野面おド

For cq。 (3)the s01ution with′ θ

`の

=f iS:Pθ

`り

=C~力  ,SubStituting this in cq。 (8)

witll n=I wc Bcti

宇十λ胸0=θ ~ル

This cquatioll is lillcar inノ
)′

の with intcBratiOn lhctor c~力 alld it can bc

written as:

チe功 胸0=え
Integrating thc last cquation rcsults ill:

ご
ル

′I(′ )=λ′+ご 1

C'ノ =θ with r=θ , Pノ (の
二θ,thCrcR)rc:

″:(′ )=λ rじ

~カ

This cquation can bc substituted into cq。 (8)with n=2 and thc resultis:

6//)2(′ )+λ
P2(′ )=え (力 )C~カ

`//
1ntegration 31ves:

√ル即=年 +C2

ヘ

〔

ヽ

つ
４
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with PzQ):0 c2:0
Procee<ling with the same nlallner gives the gencralization:

I,n(t))=.\^!.!" ,-), ......r=0,r.2.. .. . ...(e).
( )'tli -)rl'z(t) =;'-^' '

The probabilities add up to 1 since:

Po(t) +Pr(/)+....... .= e 7' .('*+.++..'..'..)

/',(/) + /'r(/)+..... ...= ,'- l' . ; g!: 
=,'- )' .")' = |

rr=0 tt

Il'tlrc notation:

/"' / cl1l15 ilr: rullrr ol'rtrys witl(lt > l mrt)clui rg tlrc irrtcnal(lo, /)is <xirlly n Uur
n

p( lit,,.t) - c- 1, U'1t)t1 ..............(10)
' l, tt

which is the ttrass probability of thc Poissou'fype and fbr which )'l is

givcrr lry

2r = lim 
P(E''. ol 

)

Lt -> t' Ll

The distributiotr function will bc:

F(x) = 'i n(oi*^')

Let G ,,*o,* means the total precipitation depth accumulates until the nth

day is lcss t6a1 or cqual to (x-x,,) arrd that accurtralatcd precipitation with tlrc

n*l days is greater thatr x-xe so:

I P1G,"'''; = I

! Taking
13

―
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Slochastic tllodel Jor precipitution in Iraq
I I ossu tt I l.,lulntatt

the appropriate alternativc especially for design of irrigation and municipal

projects.
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Fig.l Contour Plots ofModcl Parameters λl and λ2
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Stochastic fulodelfor precipitution in lruq

Fig 2 Probabili■ distribution of number of rainy days

Husson H. Salmun
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Stochastic lllortel for precipitutiott in Iraq
Hussan H. Ssltnun

Fig. Conditional Probability of precipitation in Nlosul,卜 こirkuk,Baghdad and Rutba

:
ハ

Fig.3 Unconditionalprobabitiry distribution of precipitation of ivlosul,Kirkuk.Baghdad

and Rutba.

Precip:iation(mm)

20



И′■)f“s″″s″夕″工S6・1

10

08

06

04

02

00

10

08

06

04

02

00

レbl′J,NO.作り,2θθ2

、́）

"

10

08

06

04

02

00
ヽ  KlRAPR

60            00

Precipita■ ●n(mm)

, so 'o." KlRNov

｀、 RUT」 AN
●  RUTAPR
O  RUTNOV

Kirkuk

ｍｍ∝

６。
　
Ｒ

|

ｍｍｎ＜

６。
　

Ｐｒ

つ

一



Stochastic fulodelfor precipitation in Iraq
〃

“

ssα″劇L Sα′″″″

ハ

03

00

04

02

Oiwaniyah

60            9o
Precipita● on(mm)

ハヽ

ヽ  DIW」 AN

01VVNOV

つ

一

う
ニ

ｍｍ

∞　”



Al -Mtrslonsiri),t J. Sci, ラィθムrJ,/vrp.fり ,2θθ2

　^
ヽ

　́
）

Nasiriyah

08

04

02
｀

、  NAS」 AN

ｍｍｎく

６。
　
Ｐｒ

02

じ

['ig.6 Uncorrclitiorral probability distribution olprccipitation ol'llai,Diwawatriyah,Nasiriyah
arrd llasrah

23

い

０。
　
”



Stoclrustic trlolal lbr prct'ipilrrlittrt in lrtq
llussutt ll. Sulttturt

Table I Model Paranreters tr1 (uppcr) and tr2 (lower) lbr tlrc studied stations

Aclirtorv lcd gcttlctl ls
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Enhancement of CR-39 Detector Chemical Etching

Using Uitrasonic Environlllent

MUNTHER A.R.H〕 ItAHIⅣl'… ABDULLA A.RASHEED■ ■

MAllDl M.MUTAR'
■lAEC― physics anld Ⅳlatcrial Departmcnt
*贅AL‐Ⅳlustallsiriyall univcrsity… Collcge of Scicnce

ABSTRACT
In tllis work an ultrasonic cnvironlllcnt was uscd during CR‐ 39

detector chenlical ctching. Thc dector was irradiatcd using 241 Anl point

sourcc. The cxpcrilllclltal rcsults shows that thc ultrasonic cnvironnlcnt

cllhtlncctl tilc chcnlical. 
´

l｀ his nlctilod is a l)1・ onlis in i・cvclatioll()f tlisph〔 l―

tracksin SSNTDs

INTRODUCTION

'fhe aplication areas of SSNTDs a specially i1radiation dosimctry,

llst bcalt ctctcctiutr in plasrna lircus systotn lirsiott rcactiotl prodttct its Iiltlc

intcgratcd tools, attcl radiation cnvirotrtrrettt hitvc bccn growtr rapidly'
'l-6c {ctoctiol ol-nuclcar particlcs by SSN'fDs is gcncr:.rlly thought to

ilvolvc tftc process o[crcatirrg a radiatiotr datnagc cascd by light ancl hcavy

particlcs.
l'hc rcvelation ol' nuclcar tracks in SSN'fDs is gcncrally nladc by

chcmical etcltirtg.
Mapy auxiliary nrctlrocls wcrc uscd to cnltanccd chotnical ctching

proccss such as cxposing thc dctcctor to X-ray, an high - cllcrgy clcctron, y -

ioy irradiatiott, UV - irradiation and etching in the presencc of 0z or

Oxidizing agent (l ,2,3,4).
'l'oclorovic a6tl Alttanasijevic I{. (5) havc dcscribcd thc applicatiorr ol'

ultrasonic environment to accelerate cheurical etching process and rising to

iclcntily low - ctrergy ancl light fi'agnrcnt iol'ts itl gclatin'

Ching - Shen Su (6) was gclaLitr lilms to dctcc:t alpha - particlcs. 'l'hc

etching proccss was donc with purc alcohol under the cffbct ol'ultrasotric

wavc cuvi;ouu'urct, irr Llro saltlc ycar this lncthocl was ttsccl to rcvclatc thc

alpha - particlc tracks itl lcxan ancl L[( - I 15.
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Enhuncement of CR-39 Detector Chemicat Etcttirtg L'sing lLllrasonic Environment
fiL A.R. IBRAHIilI et at

In our work the chemical etching of irradiated cR-39 detector in
ultrasonic water bath was performed to studl' the effect of the ultrasonic
wave on alpha - particle tracks revealing and etch induction time.

EXPERIMENTAL RESULT AND DISCUSSION

Six cR-39 detectors (pershore Moulding Limited - England) of 250
pm . thickness and I x 1 cm2 area r,r'e.e i*ajiuted by 2o' Arn radioactive
source of 9 pCi activity.

The detectors were irradiateC at ditTerent distances from the source
(1, 1.5 and 2 cm).

Each two samples w'ere irradiate at the same conditions, then one of
them was etched chemically in NaoH (6.25\) at 60oc while the second
detector etched chemicallf in the presence of urtrasonic water bath with
output power of 125 w and I .81 lirers capacitr'. The etching time was g hrs
which is the optimum etchin_s time.

The previous porsseder *as done for each set of detectors which
irradiated at different distances for one minute.

Table I shows the relation bet',r'een etchin-e time and track density
for both etching methods.

Table 2 represent the parameters of CR-39 detectors obtained in case
of chemicaletchin,s and in presence of ultrasonic environment.,

Figs. (1. 2, 3) sho*'s etching time Vs track density for six detectors
inadiated at different distances and etched chemicallf in present and rvithout
ultrasonic medium.

The experimental results show's that the ultrasonic environment
reduced etch induction time and accelerate the etching process from 3 hr. to
2 I:-r., also the result shorvs that the tracks density revealed by the ultrasonic
etchin-e process r,vere larger in comparison u'ith the standard one, also this
method enhanced the detector parameters ri'ith respect to the values obtained
by chemical etching.

The above results uas obtained due to the mechanism effect of the
ultrasonic etchin-q process for the alpha track rel,elation in CR-39 detector.
Thje chemical etching process can be considered as the competing chemical
reaction of the etchant with the radiation-damaged material in the track core
region and u'ith the detector material in the bulk. If the quantity of NaoH
solution is limited then the concenrration of rhe soh,rtion riduced due to the

０
０
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clrenrical reaction of it with Cr-29 material, and consequently, the detector

etching rate will decrease, this mcans that the convetttional chemical etching

pl.occss is cluitc rcstractcd mcthod to rcvcal nuclcar tracks in CI{-39 clctr:ctor.

The ultrasolic etching process proceeds via a cavitation - implosion

process generated by ultrasouic wavc itl the etchant solutiort also thc

incchanical wavc will suck out thc dilutcd NaOl I ctchaut solutiorl rcstrltilrg

fropr clelrical rcactiop with radiation - damagccl arcaol'the dctcctor aucl

replace it with li.esh NaOl'l solution, thcrclbrc the track ctchirlg rate cau bc

mailtailed at the same level during the optimum etching condition, and

alpha tracks cap bc revcalcd if thc track cthing ratc is highcr than Vu Irinally

thc ultrasoltic chctuical ctching ol' CI{-39 clctcctor achicvcd vcry prorrlis

results.

I'able l: 'fhe relation bctwcen etching time and track

dm雨り l`m土 墜墜 m、 山

Chemical ctclring and i nt ol' ultrasonic environment

cnsi

l:iclttttg
l inrc t=ntin. d=l cnt t= lnrin. d=l.5cnt t=lnrin, tl=2cnr

Ultrasorric
lllch i ng

ｃａ

ｔ
‐‐ｃ‥．‐
価

Ｃ

ｌ

Uhrasorric
lltohing

Chcnrical
ctching

Ullrasonic
litchin,r.

興̈l 0 0 ()

45536±813 32416± 55 0 1872± 30 0

3 62933上 107 3,392± 63 3624± 65 28816■ 49 2456± 44 16()0± 27

6496± 101 4768± 8: 4096■ 66 33664± 57 2776± 47 :77FD± 28

ヽ 12(〕 (〕 ()ヽイ)′ :| |()3 S120187

327215()

44ヽ4X172 31841S4

()008■ 108 ()5()1 81:! 12 4800■ 77 2()()()J:4`|

7 489()2178 5120■87 2944J:47 30432± 52 1520上 27 i440:L21

8 3448± 58 !920± 33 480■9

l'able 2: Cl{-39 detector parauretcrs valucs obtaincd in casc ol'

11lCa lCllHln ano ln

l'.tchirrg 1 ,. I rrrin. tl- I crrr l: I tttirt. tl: I .5ctn t= I rrrin. tl'=2crl

I)aratttc Ultlasonic
Etching

Clhcruical
Iltch ins

U ltrason ic
E,tch in,I

Cltcruical
Iitching

Ultrasonic
Etchins,

Clhcnrical Dtchirtg

VR l.30

Vl 3022 398

V
I:

! 723

04:9
!304
0233

1 253

0.202

l()(ル |

0086
306!
0673

! |()

009:

9066 95:り 2388

|
1644

Or 3574 5294 6607 l,06

10518 !053 !1 448
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Fig's (1,2,3) Shorvs etching time Vs. track densitl'for inadiated detectors
using chemical and ultrasonic chemical etching
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Digital Filtcrs for Hit

Vol. 13, No. (4),2002

Noisc lleduction in somc X-ray hnaging Systcms

v

Dr. tlaslrinr II. Jawad )

Firas Sabih M. Al--Wahicb
Dr.Ali Abid D. AL-Zul<Y etnd

Univ. of AL-Mustansiriya, College of Sciencc, Physics Dcpt'

AI}STITACT
The imagilg systelr we have ipvestigating suffer from thc

appcarance o[ scitterccl bright points. A usual solutiort to rcduce this noisc

.on be achicved by an increasc in cxposurc but it is vcry dil'licttlt to prcvctrt

thc hits. ln present study, we havc ipvestigating algorithrns to rcduce noisc

with out an increase ip exposure by adoptipg four digital filters for tloisc

reduction ancl compariug between efficiency of each filter to dctcrttrinc alt

cfficiclt 6rcthod. 'lihc resulting irrragcs and fidclity critcria showcd tlrat thc

predial llltcr smoothes hit ltoisc whilc maintaining cdgc inlbrnrattiotr, lrut

the mean filter image is a blurred version of thc noisy inrage'

lN'tttoDUC'[lON
Ip the medical imaging and other similar applications irrcluding

inclr-rstrial x-ray inspcction, X-ray inraging dctcotors (suclt as a chargc

cguplccl clcvict or CCD) nray proclucc varii.ttion in botlr itltcrrsity arrcl

lrositio,r, this will causcs clisplaying randonr nlilltttcr spots that dcgraclccl thc

inragcs.
'l'5c originality o[' thc hit noisc is Lhat solllc x-ray pltototls pcttctratc

tSrough or gct around thc convcrting scrcctt (i.c. dose not convcrted all thc

x-ray photons to the visible light). l'hen this pcnetrated x-ray photos strikc

tfuc li[lrt scnsitivc array, whcrc tfiis portio6 of thc x-r1y pfuotons wficn strikc

thc Ii[ht scnsing array will crcatc a sigrral in thc array, which will bc tnuclt

largcr t6an that ol' a visiblc light photon duc to thc tnuch highcr cncrgy ol-

tlre- x-ray photons [ 1]. Thc rcsult is a bright (whitc) spots irT somc locatiotts

on the iesulted itnagc, which look likc a salt has bccn shakctl otlto a

photograph. so that the generic name for this type of noise is (salt noise)'

i,, those detectors (i.e. CCD) where white spots are a problem, many mealls

arc usullly uscd to recluce thc likclihood of thc unwatltcd x-rays striking lhc

clctoctors. Onc such nrcans is to atld shiclding in thc lbrln ol'lcad or otlrcr

high-atonric numbcr rnaterial to block scattcrcd radiation Iiom strikilrg thc

cletcctor w[ilc allowing thc visiblc liglrt to stril<c tltc dctcckrr. 'l'hcsc n'lcitr]s

typically adcl cost anclcorn;rlcxity to thc ovcrall clcl.cctors systcrrl. Allcr llrc
iniage 

-has 
bectt captured, iurage processing is applicd to rcurovc thc

33



Dな″α′F′′′ιパル′″′′/Vaお
`Rι

rrrrε′ぁ″れsθ″ι差′げ frma.・′″g Sy・メ
`″

s

l tt Ja″α″αα′

offending spots. It is remarkable comment on the advance oftechnology.

For our purpose, this study discuss the steps require to reducing noise,

、vhere the ilnage enhancement operations are pcrfollll a■ erthe basic image

has been folllled.

赫．Ｓｃｒｅｅｎ
ｂＯ

Ampl

X‐

Fig。 (1)CCD x‐ ray dctector

2- Digital Image Smoothing filters
There many filters. u'hich could directly appll'to enhance the noisy

images as, follow:

a) lVlinimum filter
The minimum-filter selects the smallest value within the ordered of

smoothing window of pixel values [2].

b) Mean filter
The mean filter technique operates by reducing the statistical

fluctuations in each pixel b1' averaging the pixel u'ith its closest neighbors.

Mean-filter can be implemented directly to replace the image pixel values

I(ij) by their mean values I(ij). over sliding rvindorv [2.3].
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c) Mcdian filtcr
This filter replace the gray level of each pixel by the median of the

gray levels in a neighborhood ol'that pixcl. Recall that thc mediau M of a

Jct-of valucs is such tltat hall'ol'thc valucs in thc sct arc lcss than M and half

are grcater than M. In ordcr to pcrlbrnr urcdian Iiltcring in a ncighborhoocl

ol, a-pixcl rtrust bc sort thc valucs ol' thc pixcl arrd its tlcighbors, thctl

dctollipc thc prcdian, :tncl assign this valuc to thc llixcl' l;or cxatlrplc, in a

3E3 neighborhoocl the mediart is the 5tlt largest value [2,4'l:

First sort the valucs in order set as follow:
( I 0.1 5.20,25,40,55,70,85,90)

Ilcrc thc tttccliitrt valuc is (40).

d) Mode filter:
Modc-filtcr is anothcr exantplc ol'thc smoothing filtcrs irr which tho

wildow's ocptral pixcl valuc is rcplaccd by thc poirtt's vitluc ol'thc grcatcst

repeltcd ilr tfic sliding mask. "fhc modc filter is dcllncd in thc szllnc way as

thL rnc,cliarr llltcr, brit instcacl o1'tal<irrg tlto tttccliatlr ol'thc pixcls in a

pcighborltogd, that takc thc valuo o['highcst rcpctitiorl in t"hc sliding nlitsk.

A delitrite disatlvantagc of the mode filter is that it nccd not bc uniquc' as is

illustrated by thc following data [5]:

1236349858

Ilcrc 3 arrcl tl both occur witlr thc highcst li'cclucncy ('l'hc lact tllat

thcrc is morc thaur onc ntodc is sonrctinrcs att indicertiorr that tlrc data arc ttot

hoprogcnous. that is, thcy constitutc a combinatiou ol'scvcral scts of data).

Anotlrcr clisadvantage ol'thc rtrode t'ilter is that iIon two valucs arc alikc, thc

modc docs Itot cxist [5].

70 10

55 85
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Digiral Filters for Hit lioise Reduction in some X-rav Imuging tttrr^t 
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3- Fidelity Criteria
To measure the quality of the results images that has been obtained

by' applying enhancement techniques the follow'ing measurements can be

adopted.

a) mean and variance
The mean (p) of a set of values is it's statistical average, such that, if

I represents a set of N values the mean can be written as:

1N
u= 't I,' N; ,

(1)
The mean of a ser of values locates onl,u* the average value [6]. It is

helpful to know how much the data varies from its mean. The variance V2 of
a random variable I with expected value p is given by:

Σ(Ii― μ)

i=1

N-1
(2)

The smallest value of V2 can be assumed is zero. and that would
occur if all the I-samples take the same value. when the variation between
the samples increase, the variance rvill be increased.

Since the variance is expressed in square units. more useful value is
the square root of the variance, rvhich is expressed in units, and can be
related back to the original values [6]. The standard deviation (STD) of a
random 

"'ariable 
I is the square root of the variance as follows:

STD=

ヽ

Σ (Ii 
― μ)

i=1

N-1
)

b) Signal to Noise Ratio (S:{R)
Signal-to-noise (S\R) measures are estimates of the qualityof a

reconstructed image compared u'ith an ori-einal image. The basic idea is to
compute a single number that reflects the qualitl'of reconstructed image [7].
The amount of useful image information (signal) compared to non-useful

●
Ｄ
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inlbrnration (noisc). In cligital x-ray systcnrs, as noisc dccrcascs, or SNlt
incrcnscs, otr.icct clctcctability incrcuscs vcry rapidly Itll. Calculation ol'thc
Signal-to-Noisc l{atio (SNI{) del'incd as thc lncan ovcr thc standard

clcviation [6[;
u

SNI{
S1'D

(4)

c) Norrnalizc ltoot nlc:ul squilrc crror (RMSIi)
'l'hc comparison betwecrl a sourcc itnagc that coutains (NxM) pixcls

and the processed or noisy image gives one measure of quality, however,
tho crror bctwcctr tlrc two intagcs is casicr to cortrptttc by using thc
pararnctcr (Nl{MSD).

I;irst wc conrputc thc nornralizccl rttcan squatrcd crror (NMSIi) ol'thc
proccsscd or noisy iutagc that has (NxM) pixcls as Ibllows [7,9[:

'N*Mia F-o 255
(5)

i: ttrc original inragc
I: the processed image

Irr this worl< a ncw critcriu has lrccn suggcstcrl, tltis urcasurc c<lnrputc

NMSIj lrctwccn prll' ol' lristogranr rogion in original irttitgc atrd proccssccl

imagc this givcn by :

| 256

NMSE,: l: tpoE (i)-pdf2 (i)12' 256 ,-=11

( (,)

Whcrc pdl': is thc probability dcnsity function ol'thc inragc.
Thc summation is ovcr all pixels. 'l'hc root l11eall squared crror (t(MSE) is

the square root of MSE:

NRMSE: JNMSE (7)

1'ypically thc NI{MSE valucs rangc bctwccn (0) and ( I ).
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4- Results and Discussion
As it has been mentioned previously. Four smoothing filters have

been adoptive to reduce the hit noise in the x-ray Image . It should be noted
that all these mentioned filters have been perform by' utilizing a smoothing
windo',r' of size (5X5).

One image have been adopt to demonstrate the smoothing effects,
this is:

x-ra)' Chest image: have size (256X256) and grays ranged between 0
(dark) to 256 (bright). The generation noise of this image produced two
images with noise ratio 0.01 and 0.02. respectively.

The results obtained by perform each of smoothing filters are
demonstrated as follows:

Figure (l) represent, chest x-raf ima_ees (i.e. the original. noisy, and
the smoothed images) smoothed by' w'indolr' of size (5X51.

The histograms of the ori-einal and smoothed x-ray chest image are
shou'n in figures (2). The histograms were results are for original and
filtered images that have noise (0.01) .

Three homo_eenous re,eions have been selected to compute the mean
(tr) and signal-to-noise ratio (SNR). for each image region within all
original. nois,v- (0.01). and filtered imases. These values have been used to
judge the performance of the adopted t-riters, b1'comparing the results of the
nois1,' and filtered ima,ues u.ith that of the ori_einal image. An optimum filter
is pronounced which give highest SNR values, and preserved p values
constant. Another quality test has been carried on the selected regions of all
noisl' and filtered images to demonstrate the performance of the adopted

filters: i.e. the normalized of root mean-square-enor (Nfu\4SE I -

NR\f SE 2 ). The resuits of the above mentioned tests are tabulated in tables
(1).

０
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Irig. (t-t) Original, Noisy (0.01) and smoothing images
for chcst intagc.

Noisy image(0.01)

Mir-rimurn hltcr Mean lilter

Median filter Ⅳlode■ lter
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Fig.(1-2) Histograms of original chest image
and their smoothed Images.
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Tablc (l): Mean, SNR, NI{MSEI and NI{MSE2 obtained for chest image

with noisc ratio (0.01), by dil'lcrcnt smoothing filtors,
using window ol'(5 x5).

Original imagc

Region μ SNR
DARK 12.06 4.36

GRAY 151 5。9

BRIGHT 251 108

Minimunl filtcr

[{cgion SNIt NRMSI〕
|

NItMSI]2

I)ARK 9 4 0.01447 0.0168

GRAY 137.5 5.26 0.0584 0.00415

BRIGHT 247 93.35 0.0084 0.O1483

Mcan(box) lrltcr

NRMSl:2

0.00328

0.00567

NRMSlう
|

0.2257

0.0152

0.00336

1)AItK

(1lRAY

|〕 Itl()II′ l｀

Median flltcr

DARK 12 4.4 0.0075 0.00658

GRAY 151 5.9 0.O13 0.00168

BItlGHT 251 108 0.00388 0.0026

41
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a) Tables Conclusion
According to rhe quantiiative measures given in table

(1), in which the mean. rhe signal-to-noise ratio, and the normalized root
mean square error of the homogenous regions were examined, the adopted
filters can be discussed as tbllows;
lvlinimum filter: This t'iiter gave smaller si_enal-to-noise ratio, and smaller
mean values for all homogenous re,eions than that of the original and author
smoothed images. Hou'ever. this filter produces a high normalized root
mean square error NR\ISE, and NR\ISE2 ).

Box (mean) filter: This t'ilter gave a hi-eh signal-to-noise ratio but less than
that of the original image. whereas the mean values u'as not preserved, it's
few higher than that of the original image. This filter produce a hi-eh

NR\ISE, and NR\ISE, than that of all smoothed images.

Median filter: This filter gave highest signal-to-noise ratio for all
homogenous regions ri'ith consen'ed mean values, approaches to those
obtained in the original image. Also. this filter produced small NRNISE 

r

and NfuvsE, in all resions compare with that of the author smoothed

images.
Mode filter: this filter gave mean values. and signal-to-noise ratio
approaches to that of median filter or mai be slightly smaller. But the
results of NRNISE, and \R\ISE, are hi_eher than that of median filter.

b) Histograms Conclusion
From the ima-ee histograms sho*'n in figure (2), for the original.

noisy'. and soothed images. respectiveh'. we can conclude the follou.ing:

Region μ SNR NRルISEi NR卜ISE2

DARK 12 4。2 0.0072 0.0068

GRAY 150 ８，

“

一● 0.0244 0.0042

BRIGHT ０”
ヽ
）

う
４ 106 1   0.0035 0.0022

う

一

１
■
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'l'lrc chcst inragc histograrns lravc contir.luor.ls rilugc o['gruy-lcvcl
valucs also wc can soc that thc nrain pcak irr thc original cltcst inragc in thc

v clark rcgion.

Comparing the image histograrns of smoothed irnages with that ol'
thc original inragc, it can tlc sccn that;

Minirnum filter: The produced image histogram by this filter, shows that
thc rnain pcak is slightly dcviatcd toward thc dark sidc, and thc probability
ol'thc tails valuc ol'tlris lrltcr is highcr than that ol'original ittragc.
Ilox (mean) filter: When we perform this liltcr on the noisy image, wc have
seen that the main peak is slightly deviated toward the bright side.
Moreover, the probability of the tail valucs

is dccrcased to smaller valuc conlpare with that ol'thc original and autlror
snroothed images.
Mctli:rn filtcr: Tl.rc inrerge lristograrn oIthis Illtcr is vcry sinrilar to tlrat ol
thc origiual inragc, so that wc carl scr: a lrcttor snroothirtg pcrlilrtniurcc is

aohieved whcn this lilter is implementcd on thc nosy imagc.

: Modc filter: Thc irnagc histogram of tlris filtcr will creatc a sccondary ancl

sharp pcaks along lristograrn rangc, and thc nrain pcak ol'this l'iltcr is highcr
than that of thc original irnagc.

Cortclu(iort
'l'ho nrcthods uscd {br noisc rcnroval tlrat apply on thc x-ray inragc arc
si nrplc ancl rcprcscnt efl'ccti vc Ii ltcri ng tcclrn ic1 ucs.
'l'hc rrrccliiur llltcr srnoothcs hit rroisc (whitc noisc) whilc rnarirrtairring cdgc
inlbnnation, bul thc mcan Iiltcr imagc is a blurrcd vcrsion ol'thc rroisy
imagc .All ntcthods of snroothing x-ray noisy inragc sacrificc sonrc
resolution in thc proccss ol'snroothirrg thc imagc.
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speckles Noise lleduction Using Non-Adaptive Filters

ALI AlllD DAWOOD AL-ZUKY, Dr. AMAL M. AL-HILLOU, and

BLHAM J. MOHAMMEI)
Department of lrhysics, Collcgc ol' Sciencc, Al-Mustansiriya University.

Baghdad, Iratl

ABSTRACT
Non-adaptive filters are typically used for noise relrroval or to pcrforrning somc

type of irnage eihancenlent. Study the characteristic of removing speckle noise using non-

*inprir" tlltc]'s. irt this work atlopt l'otrr filtcr typcs that arc (Mcan, SI'D' Mediarr, Moclc)'

Whcrc tlrcsc liltcr applied to retnovc spccklc rroisc [ionr lnplitucd S//l irrlagc. -l-ltc t'csult

show that the best ltlters can be used is Median filter that prcserves the cdgcs and producc

high snroothing in hornogctteous inlage regions.

i-dLill
illjJ q'-l i ,rrlii'ill drl-..iiJFJl (J^ tl-il ii:c alrlr"'l '*'-+ oiA l-ul-2r i pi

a* ijl,ir Ll,il L+Ji sio\:.-' "'l rJ -2.-ll C (i-*'i+tt ) '+6ut 'l---; r'Jl

#.2. r Ll ."rll iy , t'-,rt--ptt ,-ilJ,=j)l iy y ..1u.ll q-ii-) .r'oe oL^ill

Ly3s,Jc. ,'.lilL .r:lr err-;;nll ora LJ+t Lla +r.iillt iy Js ;ct6 d*iil er 'cJlyJl

#>" 3,_o oL- ;J'"ll "rA J- J*ill ;i iL..--i-tl ejtijll ,",,Jr rill .L * a-r;lrl_,

.].[r ,Jt .-i cl . r-J,i! 4jll"cl3 crl-iul -Li-,Jc i-,lLil 4i+]rti.,'1..'t,Ll 'rl
.:i_dl-'i ll

Keywords
non-adaptivc f ilters, SAI{ imagc, spccklc rcllloval' spatial filters, Iicquency

filters.
INTRODUCTION

Satcllitc itttd airborltc intagillg systctrts providc all csscrttial

ipformatiop lbr environpretrtal studies ald lbr monitoripg carth resourccs.

Focusing gcnciates nrost images of the earth and recording rcflectcd solar

radiation, arrtl / or thc thcnnal ancl nticrowavc radiatitltl ctt-tittccl (l'ottt thc

cart6 surlacc [,2]. 'l'o cxtract inlbnnation li'<ltrt thcso imagcs llltlst bc ttsctl

pre-processing to cnharrcc the inlagcs atrd rcnrovc dcgradatiorl noisc' 'l'his is

tlonc by srtroothing lrltcrs. lt is wcll ktrown that spccltlc is a signal-

tlcpcnclclt u6ir;c in thc scusc that thc root ltlcallsquarcarllplittrdcol'thc
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speckle noise is proportional to the signal. Fully'developed speckle, which
appears in the images of diffuse objects illuminated u'ith coherent waves, is
multiplicative noise in the sense that the speckle noise is proportional to the
signal [3,4]. Speckle filtering techniques involved in estimating the true
reflectivity as a function of the intensity of the image pixel and some local
statistic calculated on a neighborhood must contain a sufficient number of
pixels. but it is equalll. important that the image is stationary in the
neighborhood. The problem of estimating the underlying reflectivity is
consequently closely related to the detection of non-stationarites. suchas
edges. lines and textural transitions. It is in general necessary to include
structural detectors in the filtering process to the element on which the local
statistics are estimated [5].
various techniques had been suggested to reduce the speckle effects Some
of these methods are use-filtering techniques. Some of the filters are
implemented in the frequency domain. while orher are performed in the
spatial domain. Practicalll'. the filters that utilized the spatial domain are
more preferable than those utilize the frequency domain, because they
are; easier, simpler and faster. Horvever, various non-adaptive smoothing
methods are adopted in this work. The contents of this paper are organized
as follow's:

In section two SAR image and speckle noise information will be
revieu'ed. Smoothing filters will be presented in section three. The
experimental results and conclusion will be er aluated in section four and
five respectively.

2- SAR Images
Primary Radar (Radio Detection and Ranging) is an active system. It is

used for aircraft that involves a similar pulse-echo technique except that it
uses Electric lvlagnetic S'aves (Ei\,I\\) [6]. rvhich, in its simplest form.
relies upon the time of-fli-sht of microlvave echoes to reveal the presence
and range of remote radio-opaque objects. Although there has alway's been a
strong desire to use this sensing strategy to accquire images of remote
objects. Such ima,ees are commonll' achieved bi' using a rotating antenna to
scan the emitted microw'ave energ)' across the field-of view to be imaged
17)
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A more recent innovation in the exploitation of radar is Synthetic
Aperture Radar (SAR) whcrc SAI{ is considcrcd as an activc nricrowavc
inraging system that uscs a side-looking antcnna to transnrit pulscs and

receive the returned tnicrowavc echocs [8]. This development ol' thc
sidcways-looking airbornc radar is uscd fi'onr aircraft ancl orbiting vclriclcs
to survcy largc strips, or swathcs, ol'tcrrain. 'l'hc inhcrcnt propcrtios oIraclar
nrakc it goocl lbr asscssing surlacc snrootlrncss (c.g. scastatc, oil pollutiorr),
ground structurc undcrlying vcgctation, icc, snow and cvcn very dry saud,

nroisture content, forest cover, etc [7].

1'hc opcrational arrd applicative contribr.rtion ol'SAI{ in.ragcry is hcavily
alfected by the possibility of extractirlg some desired features. Probably thc
rrrost signillcant trorre llt ol' raclar irlagirrg is its all-wcathcr', day or ttight
capability, this allows it to bc uscd togcthcr data cllicicntly about rur.rotc
locations, and especially those pronc to extcnsivc cloud-cover likc rain
lorcsts [7,9]. SAI{ proccssirrg rcquircs thzrt thc rnicrowavc pulscs nrust lrc
cohcrcnt; this brings with it thc inhcrcnt problcm ol"spccklc', which is it
highly descriptive ternr for thc el'fect that this type of noise has otr thc
imagc. 'fhe amount of specklc is invcrsely proportional to thc sqlrare root ol'
thc nunrbcr ol' looks. Goncrally, SAII iltragcs (scc Iig.(l)) can bc prcsctttod

in thrcc dilfcrcnt formats, thcse arc; Anrplitudc lormat, Intcnsity lbrmat, arrcl

Stluarc l{oot ol'lntcnsity lbrnrat [7,I0l.

Itig.(l) Synthetic Aperture Radar (SAR) Anrplitude lrnagc

3- Speckle Rcmoval Filters

In almost all application of irnagc processing, the process of filtcring is
involvcd. l'raditional lincar liltcring, with its simplicity in dcsign ancl

carlculatious, lras br;cn widcly usccl in nrany applicaticlrrs. IIowcvcr, lhc
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results are not always satisfactory and during the latest years a large amount
of research has been undertaken ton'ards more powerful filters. These new
filters exhibit non-linear characteristics: while they behave like linear filters
only locally. In several applications, these filters have shown a better
performance I l]. The approaches discussed in this section may be divided
into two broad categories:

I - Spatial-domain techniques.
2- Frequency-domain techniques [12].

Processing approaches in the first category are based on modifying the
Fourier Transform of an image then reconstruct the image. Spatial domain
methods, on the other hand, refer to the image plane itself, and approaches
in this category are based on direct manipulation of the pixels in an image
plane.

The image-enhancement methods presented in this paper are based on
spatial-domain techniques.
The term spatial domain refers to the ag_sregate of pixels composing an

image. Spatial-domain methods are procedures that operate directly on these
pixels. Image-processing function in the spatial domain may be expressed as

tl3l

O(r,Y) = r{t(*,il

r,i'here 1(..,f') is the input image, O(r.y) is the output ima-ee. and f { } is a

function of processing on l(r,y). defined o!'er some neighborhood of
(r,y).

fhe principal approach used in defining a neighborhood about (r.y) is

to use a square or rectangular subimage area centered at (x, y), as shown in
fig.(2). The center of the subimage is moved from pixel to pixel stating. say'.

at the top left comer, and applying the operator at each image location point
(r,.r') to y'ield the value of O(..-..r') at that location. Although other

neighborhood shapes, such as a circle. are sometimes used, square arra)'s are

by' far the most predominant because of their case of implementation.
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(X,y)

Fig. (2) A 3,3 neighborhood about a point (x, y) in an inrage.

Onc of thc principal approachcs in this lbrnrulation is bascd on thc usc

of so-called masks. Basically, a mask is a small two-dimensional array (eg.

3r3), such as tltc onc shown in fig.(2), whose cocfficicnts arc choscn [o
clctcct a givcn propcrty in an image . As indicatcd abovc, thc rnasks havc zr

nuurber of uses besides image enhancement. Some of thcse uses includc
image restoration, obiect segmentation, and computing thc skcletorrol'a
binary rcgion [ 3J.

Spatial filtcrs can bc eflectively used to rcrnove variours typcs of noisc
in digital inragcs. 'l'hosc spatial ljltcrs typically opcratc on small
ncighborhoods, aud sonrc can be inrplcmcnted as convolution masks [4].

Input irnagc Output irnagc

Y
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a. The input image is overlaid with an N*N window and the value of the
pixels coverd by'the window is placed in the output image at location x.

Input image

windou' is mo'ed one pixel to the right and the filter value of the
now covered by the windo"v is placed in the output image at location

c. when the end of a row is reached. the window is moved back to the left
edge of the image and down one row.

Input ima-ee Output image

d Jh: entire ima-ee has been processed. Note the unprocessed outer rou,s
and columns.

f ig.(3) Spatial filtering u.ith slidin_e rvindorv [15].

Filter value

i
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In lig.(a), thc window is overlaiclon thc uppcr-lcll corncr ol'thc inragc, itnd

thc liltcr is dctcrntincd. I'his valuo is put into thc ottt;rut itnagc

corrcsponding to thc ccntcr locatiotr ol- thc wiltdow. 'l'hc winclow is thcrt

slidc one pixcl over, and the procoss is rcpeated fig.(b). Whcn thc cnd ol'thc
row is rcacficd, thc window is slidc back to tlrc lcli sidc ol'thc inragc itncl

dgwrr ()lrc row, atrtl tlrc proccss is rcpcatccl tig.(c).'l'his ltt'occss colttitlrtcs

until the elltire imagc has been processed lig.(d). Notc that thc outcr rows

and columns arc ltot replaccd [5]. In what lollows wc shall discuss sonlc

ol'tlroso. wcll known llltcrs.

3.1- Mean Filter

Thc Mcan-liltcrs (somctimcs callcd Avcraging or Box-filtcrs) opcratc

op a local groups ol' pixcls in a sliding window that rcplaco thc winclows

central pixel valuc by the average o1' the neighborhoods in the window.

Mcan- filter can be implcntented dircctly to rcplacc thc imagc pixcl valtres

I(r,y) by thcir tncan valucs p(x,y), ovcrgivcn window Il(rl;

1 il-l N-l

t,G.il=*I ,;, I ,,,t(x+i.v+.i)
1V t=. Z ,=__ 2-

whcrc (ru, ru)tnc nunrber of pixels itr sttroothitrg window Il'15|.

3.2- Standard Dcviation Filtcrs-STD

A S1'D-filtcr is sintply a non-lincar opcrator. It is convcltictlt to worli

in tcnns ol' thc standard dcviation or (o)[17,18]. l'hc S'fD-[iltcr is a non-

adaptive liltcr, where the window's centcr is rcplaced by thc point's valuc

that havc a smallcst standard deviation in thc local sliding mask 119,20,211.

Although thc mentioncd filtcr is considcrcd thc simplest fbrrt, o1'

sproothing techniques and can be used cfficiently for rcducing noise in

homogenous iurage rcgions. But, it often produces blurring cflfccts,

cspccially itt rcgions at which cclgcs, liues, strong target points, and high

tcxtured regions arc cxistcd 119,20).
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3.3- Median Filter

order statistics filters are non-linear filters that are useful for
impulsive noise removal and edge presen.ation. Additionally, order
statistics techniques allow the design of filters that also suppress Gaussian
noise (i.e., thel' have low-pass. linear characteristicsy iiz]. The most
common filter for various application. It ma,r- be used, instead of the Box-
filter because of the Box-filter's principal difficulties in bluring edges and
other sharp detail. The lvledian-filrer, in rvhich that replace the vilue of
central pixel of sliding mask by' the median value betu,een the gray level
values in that mask [23]. The lvledian-filter capability to remove impulse
noise without smearing edges in imagery is exiremely desirable. Median-
filters have also been su-e-eested for use at removing linls of specific widths
that distorted the image [23,24]. As an examplJ of Median-filter usin_e
sliding window (3x3) the following (3x3) nei-ehborhoods:

H0

100

114

104
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０
０

ヽ
‐
―
―
ノ

First sort the values in order set as follorv:

r14)
( 85 , 88 . 95 ,100.< 104 ). to+, ilo,110.\,/,,-

Then select the median values in this case it is (l0a) i.e. the value
has index order (5). This (l0a) is then placed in the center location in the
mask [ 5,25].

3.4- Mode Filter

Mode-filter is another example of the non-adaptive filters in u.hich the
u'indorv's central pixel 

'alue 
is replaced b1'the point's value of the greatest

repeated in the sliding mask. The \lode-filter is defined in the same t*-ay as
the Median-filter. but instead of taking the median of the pixels in a
neighborhood, it takes the value of highest repetition in the sliding mask. A
definite disadvantage of this filter is that it does not take a unique r.alue, as
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is illustrated by the following data[26]:
s8363498583

I'lcre 3 altd 8 both occur with the highcst licqucncy o[threc. ( fhc
lact that therc is morc than orre mode is sometimcs an indication that thc
data are not homogeneous, that is, they constitutc a combination of scvcral
scts ol'data). Anothcr disadvantagc ol'tho nrodc filtcr is that il'lro two valucs
are alikc, thc rnodc docs not exist [26].

BXPBRIMBNTAL RBSULTS

As it has lrcen rncntioncd prcviously, lbur smoothing tcchniclucs
Itavc trocn acloptod to rcducc thc spccklo cll'ccts in spcckly inragc. 'l-hc lton-
aclaptivc smoothing llltcrs arc (i.e. Box, Mcdian, SI'D, and Modc liltcrs).'l'hc results obtained by perlbrnring cach ol' thcsc Iiltcrs will bc
deruonstrated bclow. lt should bc notcd that; all the abovc mcntioncd I'iltcrs
have been perfbrrned by utilizing a slrroothing window of size (5x5) and
(7x7). 'fhc grays rarrgccl lrctwccn 0 to 255irnagc lry using with winclow sizc
(5x5) and (7x7) rcspcctivr:ly, with thc histograrns ol'this srnoothilrg SAII
iuragcs.

'fhc rcsults arc dcrnonstratccl irr Iig.(4) ancl fig.(5), whcrc thcsc
rcproscnl thc snxrothing rcsults lbr SAII thc original inragc uscd is zr

(ASAR) imagc, polarization, amplitude data, three norninal looks and
resolution of approx., obtained on 9126196 [27].

DISCUSSION AND CONCLUSIONS

'I'ablcs Discussion:
l- llox-filtcr: - 'l'his lilter gavc a highcst cquivalcnt lrunrbcr ol'looks and a

highcst signal to noisc-ratio for all sclcctcd
homogenous image regions.

2- Median-filtcr: - Produced a littlc far values ofcquivalentnunrbcrol
looks ancl signal to-

noiso ratio than thc Box-filter. I-lowcvcr this {rltcr
prodr"rce a bctter

sLrb.icctivc cluality imagcs than thc llox-liltcr. lts
perlbmrance can bo

improved by adopting a largcr sizc of smoothing wiltdow.
- 'l.his IIltcr gavc a littlc I'ar valucs ol'ccluivalcnt nunrbcr ol'

looks than thc Box-filter.

Vol. 13, No. (4),2002
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4‐ Mode‐ilter‐ This ilter gave smdbr eq面 vdent nurnber of100ks fOr all

selectcd hOmogenous irnage regions than the previOus

fllters.
喩

Histogram Discussion: -
1-Box-filter:- when comparin-e the image histograms shown in

figs.(.l.b), (5.b) for the original and smoothed images,
respectively, it can be seen that the main peak in the
ori_einal histo_eram is splitted in to two smaller peaks
which represenr a dark and bright regions in the
smoothed imase histogram. Consequently, one can
conclude that a highly smoothing operation is
pertbrmed.

2-Nledian-filter:- The processed image histogram, by this filter, is shown in
fi_es.(4.c). (5.c). Trio main peaks have appeared, which
is the same as in the Box filter. However, this filter
produces a linle smoothing effect on histogram curves
other than the Box-filter.

3-STD-filter:- The processed histograms. see figs.(a.d). (5.d). are very.
similar to those obtained b-v the Median-filter.

4-Nlode-filter: - If the t'ilter performance is compared with the histogram of
the original image. shovvn in Figs. (a.e).(5.e). the better
smoothing pertbrmance is achieved when the filter is
implemented on S.{R image.

It is clear that ri'hen comparing the images sho*'n in fig.(4) and
fig.(,5), the median-filters are used efficiently for reducing noise in
homogenous image resions. It ma1' be used, instead of the others filters
(Box, STD, Mode) because of their principal difficulties in that it blurring
edges and other sharp details. Therefore the result show that the beast filtei
that can be used is the Nledian filter n'hich preserv'es the ed_ees and produce
hi,sh smoothing in homogeneous image regions.
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Tables ( l)- Mcan, Variance, Equivalent Nunrber Of Look (ENL), and '[he Signal

To Noise Ratio (SNR) Values for Original Image and Srnoothing Irnages

Obtairred Ily Difference Sntoothitrg Filters

()riginal Syrrthtlit Aptrltrrt' llatlar lnlagc

●
′

“
ｏ
２

“

lllock color =l)ark
llkrck

I〕 lock Sizc=20

Mclrr Va rirrrtc 1:NI SN:く

| 75360 241 505 6419 2533

2 70597 274684

3 27'('74 4957 2226

4 272304

5 242971 5681

6 63482 !71)220 2477

Smoothing Syntlretic Apcrturc radar
lmagc lly Usc Box Filtcr

1〕 l()ckヽ 17● =2() Wintkrrv r;7q: (5xS)

０
′

〓
り
０
一ｍ

llkrck tokrr = l)ark lllrrlt

卜1● :l:: \/:t ri:t ntc 卜;Nl′ Nヽlく

l 75()36 ()7177 ()857X8

2 2()988 47382 688353

3 78599 X86566

4 706_39 69468 833474

5 25884 7 18983

6 イ,3 1('() X8,(,() ('43:35()

()riginal Synthctic A pcrlurc l{:ttlar I rtragc

〓
一
２
ｍ
「●
Ｚ

lllock color = llright
lllock

l〕 lock Sizc=20

I\'l r:a n Varilrrcc ::Nl′ NゝR

| 820491

2 45()() 707264

3 757844

4 20()0 745355

5 06580 586448 5287
6 03795 618268 4757

Snroothing Synthctic Apcrturc radar
lntasc llv [Jsc l]ox Itiltcr

Block Si′c=2() lVinrlow ri71 = (5x5)

．０
′

“
）
０
一ｍ

llkrtl< color: llrigltl llltrk

lllcrn Vlrirtntc 卜:NI NヽIく

| 54405 67275
2 86205 41 34('

3 4X413

4 66653 51 523

5 7(夕 137 883('

6 :10Xイ〕2

Snroolhirrg Synlhctic Apcrturc radar
lrrtagc lly Usc llrrx Filtcr

l〕 i()ckヽ i′c=2() Wintkrrv sizt = (7x7)

●
ス

“
●
２
∞

lllock color = l)ark lllock

l\lean Varia ncc [〕 Nlン SNlt

| 9570 :59606

2 1)4 5()7

3

4 70554

5 69954 98458 9922

6 63355 538!4

Snrootlring Syrrthctic Apcrturc radar'
lnracc llY Usc llox Filtcr

!〕 lock Si′c=
20

Winrftlv ri71 = (7x7)

ｏ
′

“
ｏ
２
“

llkrck color = llriglt( lllock

l\l tr n Variancc ltN l′ NヽR

l 6003 26330 13()523

2 64398 55253

3 ;671,7 94821ζ 9737

4 2529 30630 l12859

5 :243() 238642

6 24332 126530
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Smoothing Synthetic Aperture radar
Image By Use Median Filter

Block Sizc=20 Windorv size = (5x5)

Ｃ
Ｚ

）
一
費

）
【

【

Block color = Dark Block

Variance Eヽ L SNR

l 21353 69856
つ 70682 25536

70640 35860 37988
4 22298
D 52980 7278

62365

Smoothing Synthetic Apertu re radar
Image By Use Median Filter

Block Size=

20

r*'indorr ,;29 = (7x7)

Block color = Dark Block

llean Verirncc Eヽ L SNR

1 13758 !07310 10359
, 70820 1_4‐ 042 9102!

70710 21620 63 132 7945

12580 103069

68245 98299 9914
6 623_4‐ 0 6827 155437

Smoothing Synthetic Aperture radar
Image By Use STD Filter

Block Sizc=

20
lヽndo、 Jze=(5× 5)

●
Ｚ

〓
●
●
黙
一

Block color = Dark Block

IIean Variance Eヽ L SNR

l 74910 93006 9643
30865 46039

3 71267 18990 73014
4 20404 66802
) 69962 26326 50758
6 63365

И./.D.Иι‐Zびκyα α′

′０一Ｄ

Smoothing Sy'nthetic Apertu re radar
Image B-r- Use Median Filter

Block Size=20 Vヽindow size=(5x5)

=Z

Block color = Bright Block

\lean Varia nce Eヽ L SNR

l 54757 63636 7977
!1672 106570 5652

3 10450 39495
4 09892 50005

04272 44432 6665
6 01330 3S855

Smooth ing Sl,nthetic Apertu re radar
Image 81 Use Median Filter

Block Size=20 ■lindOll Size=(7× 7)

‘
）Ｚ

τ́
（）〓
¨

Block color = Bright Block

Variance Eヽ L SNR

1 8046
l1507 76720
10202 41666

4 103247

8955
13722 201416

Smoothing S}nthetiC'へ perture radar

■
）Ｚ

〓
■
）〓
一

Block color = Bright Block

Variance EヽL SNR

l 7991

4090!

1 3 46802

67939 50818 1

42029 73 110 8550
0 34568
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Sruoothing Syntlretic Alterturc radar
Irnagc lly Usc S'l'l) l''iltcr

|〕 k)ck Si′c=2() Windorv siTs = (7x7)

llkrck color = l)ltrk lllock

Mean ．出
　ＣＣ

Ｖ r,rNt, SNR

|
155255

2

-.t
122 168

,l

ヽ 69897 96323 9814

6 63345 142248 l1926

Snrootlring Sylrthctic Apcrturc ratlar
lrtragc lly Usc S'I'l) l''iltcr

I;k)ck Si′c=2() Wintlnv si71 : (7x7)

６
Ｚ

〓
ｏ
２
“

l!lrrtk color = llright lllotk

l\'lca n Varianc
c

ENl′ SNIく

l 27587 133()85

2

l )535

4 30('24 l!1 757

5 06222 123 152

6 i3372 221 878 14895

Snroothing Synthctic Apcrtrrre radar
lnragc lly Usc Motlc I''ilter

l〕 l()ck Si′c=20 Windorv .;r-1 = (5x5)

lllock color = Dark lllock

l\'lcatt Vl riarcc 1じ Nl SNR

1 67327 :27140 9733

2

l 63230 123302 2975

4 60915 3469

5 60050 91 232 3284
(r 76()31

Snroothing Synthctic Apcrturc radar
lrttasc lly [.lsc Modc lt'iltcr

B:ock Sizc=2() Wintlow si7.1. = (5x5)

．ｏ
′

“
ｏ
●
一“

llkrcli color = llriglrl lllock

Illca n Va riancc ItN I′ SNIく

| !00890 242342

|()()555 348477

l 263()4() l():ζ 12()

95322 325 168 7628 )14
93()27 314292
X(,0()2 201 543 l()744 3277

Srnootlring Synthctic Apcrturc radar
lrrr:rgc lly [lsc Mrltlc li-illtrr

:ヽ !ockヽ i′c‐20 \f intlorv siz.t : (7x7)

ｏ
ス

〓
ｏ
２
“

llkrck cokrr = l)ark lllock

illca n Vrrirnrc lう Nl′ SNIく

l 128993 321()

2 65980 10023() 3443

.l i311!0 8847 2974

4 17619

5 77628

6 58665 195()9 4417

Snroottring Syntlrctic Apcrturc radar
lrttirtlc l]y tlsc Motlc l"illcr

|,lock iヽ′c‐ 20 Winrkrrv siTc : (7x7)

．０
′

“
一
ｏ
一“

lllock color = llright lllock

N/1cti:l Va ri:r rttc liN I NヽIく

l 103780 185987 58()9

2 103632 222832 3 157

3 102065 23895`)

4 238405

5 96207 323255

〔 89(,45 2()8672
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上

だAStt IP,gCヽ 1ヽlh｀ i`ndP)｀
,iZC(55):く a卜 Th」 original image(b卜 ThC

Figs.(4)‐Thc Sm00thing result oFth

smooth image by usc BO、 _1ltcr(c)_ThC Smooth image b)usc、
lcdian‐ lltcl(d)_ThC Smooth image by usc STD‐

iltC(e)_The smooth image b)usc、 10dc‐ tilに「   ~~~｀
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Fig,s.0-'l'hc srnrxrthirrg rcsuh ol'thc ASAI{ irnagc with windouTsZc
irnage by usc llox-liltcr. (c) l hc snloolh inragc by usc Mcdian-liltcr

snxxrlh inragc by usc Modc-l'iltcr.

):-(n)-'l'hc origin;rl rnragc (b)-
(d)- l hc stn(x)lh rrnagc hy usc
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Inhibition of (Serum, Testicular, Bacterial) Hyaluronidasc
lly Thc Morin Conrpound

Abdul Kadir M. N..l:tssim
Dcpartnrcnt of cltcntistly, Collcgc of Scicncc, Al- Mustansiriyah
University, Ilaghdad- Iraq.
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AI}STRACT
'Ihc turbidinrctric rrrethod dcscribcd lrcre, was uscd lor dctcrnrirtittion

ol' tlrc (Scrunr, tcsticular and hyaluronatc lyasc) lryaluronidasc activity and

designed to investigate the structure-activity relationship and effects of thc
Morin compound (type of flavonoids) in vitro on thesecnzymcs. Kinctic
studics ol'this inhibitor with tcsticular hyaluronidasc showcd tlrat tlrcir ntoclc
of inhibitiorl was competitive arrd the mechanism of thc inhibition proccss
for this enzynle was proposed. The following Morin structure conferred
potcrrt inhibitor cflbct: a doublc bond bctwccn carbon2and3;hydroxyl
groups at 5,7 and 4'. 'fhe percentage of inhibition lbr the thrce cnzyntcs
were (5tt.3%, 57 .Uyo, 1 6.7Yo), respcctivcly.
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Inhibirion of (Serum, Testiculor, Bacteriutl Hyaturonitluse By The *"::_ir#:;.rllrr,*

INTRODUCTION
The hyaluronidase [Hyase] family of enzymes have, until recently,

been neglected Il]. They are generalterm used to describe enzyme that aie
able to breakdown the substrate hyaluronan (hy'aluronic acid, HA), however,
some of these enzymes are also able to cleave chondroitin sulfate [2], albeii
at a slower rate.

The hyaluronidase can be subdivided into three types, Hyaluronate-
4-glycanohydrolases (EC 3.2.1.35) are the testicular-type hyaiuronidases
found in mammalian spermatozoa, h'sosomes, serum and the venoms of
various insects and snakes. The second group are hyaluronate-3-
glycanohydrolases (EC 3.2.1.36) produced by leeches and some
hookworms' The third group are the bacterial h1'aluronidases or hyaluronate
lyases
(EC 4.2.2.1 or EC 4.2.99.1), act as endo-N-acetyl hexosaminidases by
elimination across the ( B l -4) linkage [3].

our interest has been focused on finding a sl.nthetic competitive
inhibitor of Hy'ase. since: (l) H'ase depolymerizes the amorphous
component of the interstitial connecti'e tissue and it is this component

'r'hich 
normally acts as a barrier to the migration of small cells .(2) As the

surrounding of a tumor becomes more liquid the concentration of the
substrate of Hyase decreases. Thus the effectiveness of competitive
inhibitors will increase ri'ith enhanced progress of the disease. (3) Synthetic
inhibitors can easily modified with re-eard to biological activity and negative
side effects. One of these inhibitors are f'lar.onoids.

The flavonoids are a group of naturalll- occurring lou-molecular
u'eight benzo -y-pyrone derivati'es. ubiquitous in pi*s [4]. Their
pharmacological and pharmaceutical function have been reviewed by
Havsteen [5]' The effects exerted bv t'lavonoids on animal systems includl
anti-inflammatory and anti-aller_eic activitv , lipid peroxiiation , R\A.
DNA and protein synthesis antiviral activity' capillary fragility and
inhibition of tumor promotion [4.6]. There ha'e been a limited number of
earlier report describing the effects of a fe*' flavonoids on the action of
Hyase in vivo and in t'itro ll,6-10]. Horvever. the presenr study $-as
designed to investi-qate the stmcture- activity'relationship and effecti of one
class of flavnoids as flavonol derivatir,.e (\Iorin compound (Fi_s.l)) in virro
on dift'erent types of H1'ases.
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lrig.( I ): Chcnrical structurc ol'thc Morin

In view of the important role playcd by Flyase in thc actiology arrd /
or devclopnrcrrt ol' discasc [4,6_l it would [rc vcry usclul to Iind pol"crrt

inhibitors of this crlzynlc lbr thcy could bc uscd to dcvclop ncw Lhcrapeutic
agents.

MATEIIIALS AND ME,TI{OD
Acctic acid, sodium acctatc, sodium chloridc, hyaluronatclyase (LiC

4.2.2.1 ) Iiorn (llDI'l Co.); hunran unrbilical cord hyaluronic acicl eurcl

cctyltrimcthylamnronium bronride (Cctrimidc, CTAII) I}om thc (Signra
Chemical Co.); the flavonoid (Morin) compound was gill supplicd li'onr
Dr.Mohanrnred Mustala Radi.

l-lurrrarr blood sanrplcs lronr norrnal hcalthy individuals wcrc
obtaincd, l-hc blood sanrplcs wcrc lcll to coagulatcd and ccntrilugccl and thc
sera werc frozcn at_ 200C until used

Dctcrminltion of hy:rluronidasc activity
llyasc activity was clctcrnrinccl turbidinrcLrically lry thc nrcthocl ol'

Kttplrttsirnty al ul. l4l arrd XtJ ct al.l5lwitlr sonrc nrodilicatiorr wlrich was
nri,rdc by [his larboratory.

Assay system:
l- l00prl ol'llyase (l5prg/nrl of tcsticular or l2prglrnl ol'lyasc or l00prl o['

scrurn) wils rrruclc up to 900prl with 0.lM acctaLc [rulli:r (pll 5.t)

containing 0.15 M NaCl. Iirr tcsticular und hyaluronertc lyasc. ancl pll 3.7
cotttuinittg 0.15 M Na(ll lbrscrun'r sarn;-rlc), tlrcrr irrcubatccl lirr l5 rrin at
37"C
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2- After preincubation. the assay was commenced by added HA
(l00pl "50pg/ml") to each tube and incubated for 45min. All
incubations were carried out in triplicate.

3- In the case of serum sample, other tube *.as prepared for the initial
HA in sample, contained (l00prl "50pr-e,/ml') oi substrate and the
volume was made up to 900p1 with acetate buffer ofpH 3.7 and.a
100 p I of serum sample was then added after 45min of incubation time
with a total volume of lml.

4- The blank which was contained 100 p I of enzl.me were prepared and the
volume was made up to rmr r,vith acetate buffer, but inthecaseof
serum sample the blank contained only lml acetate buffer pH 3.7.

5- Reaction were terminated by the addition of 2ml of cetrimide (crAB)
(2.5% */v) in 2% (wlv) NaoH solution ("srop reacrion', solution) and
produced the turbidity.

In the case ortesti:rtllrtYlffil?.)i:ur. .nrrr., the activity (v)
was expressed as p -e/ml/min of HA hy'drol1.sed. The optical density (o.b )of the various "standard" incubations i.e. assal'tubes which did not contain
the- enzl'me was plotted against the corresponding initial amount of substrate
added. Amount of substrate hy'drol1'sed u'as detennined from this standard
curve b1" subtracting the residual amount of substrate from that originally
presented in each tube. u'hilst in the case of serum sample the activity (\)
was calculated by the follou.in_e:

CR.,. (,ug/ml) = 
*' 

Crni.

Crrr.(pg/ml)= Crni. - CR.r.

The Activih (pg /ml / min) = * 
r a

Where: CR.s. : Conc. of residual HA in sample ( I g/ml)
Crni . = Conc. Of initialHA in sample (pg,ml)
CHvo. = conc. of HA hy'droli'sed b1'the serum enz)-me (pgml).
AR.s. = Absorbance of residual HA in sample
Arri. = Absorbance of initial HA in sample
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l; : liactor.

Iror the llrcasLlrcnlont ol' thc pcrccutagc ol' inhibition, tlrc mcthocl
dcscribcd abovc was lbllowed with cxccption that thc cnzynrc l00prl
(l5pg/ml of testicular Ilyase, 12pg/rnl hyaluronatc lyasc, norrnal scrunr)

was prcincubatcd with 50prM (30p1) ol'tlrc inhibitor (Morirr) lirr l5nrin at

37"C1 trrd tlrc volurnc wls nraclc up to g00pLlwith acctatc bullcr(Morin was

dissolved in dirnethylsulloxide "DMSO", stock solution "frcshly preparcd
lor cach assay" had conccntratiorr 25rnM arrcl aliquots "30p l" ol'l.hc Morirr

solutiott was used in the assay to give a final concentration of 50prM).
The control tubes contained, the enzymc plus 30pl(DMSO) and a

bullbr at a final volunrc of 900prl, thcn tlrc;rroccdurc was lbllowcci as in

assay system. l'he activity was exprcsscd as pglml/min lbr I'lA hydrolyscd
which dctcrmincd fi'om the standard curvc. The pcrccntagc ol'inhibition was
calculated lbr thc thrce cnzyurcs according to this cquation:

%,IIl:libitioll=
Aclivily of control - Activity in the llrcscncc oI lnhibilor'(Morirr)

×10()(%,
Activity of control

RESULTS AND DISCUSIONS
Thc Morin compound was examirled for their el'fects in vitro on

lrovitrc tcsticulzrr Ilyasc , I-lyaluronatc Lyasc ancl nornral scrunr I Iyasc
('l'ablc ( I )).
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Table(1):InhibitiOn ofbOvine testicular H)・ ase,hyaluronate layse and
nollllal serum Hyase by thc N10rin cOmpound.

ied out as descHbed h卜fateHJs and MethOds.The
* The assays were can

Morin compound w'as present at 50 u \l concentrations. percentage was
carried out in triplicate.

The percentage of inhibition (%l) of rhe Morin *.as determined with
respect to control assa)'s run simultaneouslr.. rhe amount of DMSo used in
the assay' system did not cause an)' signiticant inhibition of the three
enzymes. The Morin compound was present ar 50 p M concentrations (Fig.
2).

100 1
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メ
百 7o

= 60

=30

Fig. (2): Effect of inhibitor concentrations (Morin)
testicular H1'ase and hl.aluronate ly.ase.
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'l'lrc rcsults ol' thc tcsts (tablc (l)) indicatc that thc hydroxyl
substituclrts at positiotrs 5, 7 anrJ 4' contritrr"rtcd to er rnorc potcnt inhibitory
cllbct lor thc Morirt cotttg'rourtcl on tlrc lr<ltlr tosticular and scrunr llyasc ancl

lcss cll.,rctivo ott ltyalurortatc lyasc. Sinrilar cllccts wcrc rcportcd lbr Ilyascs
14, 6,9, l0l alrd a I'cw ol.lrcr cnzylllcs 14, (t). 'l'hcdoublc bond bctwccn
cartrolts 2 artcl 3 cxlribitocl to a rnorc potcrrt inhibitory cll'cct lirr thc Morin
ctrttrpouttd. 'l'ltcsc rcsults wcrc i.lgrocd witlr rcsults ol'othcr studics 14,91.
wltich thcy lbund that thc C2.3 doublc bond Ilavonoids exhibitcd highcr
potcncy Lhat thosc llavonoicls lacking thc doublc bond. 'l'hc 3-hyclroxyl
sr-rbstitution in ring C was rcportcd by kuppusamy ct al. [a] to bc an
inrportant. Ketone group at position 4 and hydroxide substituents at positiorr
2' require lnorc studies to understanding the nature of the effect of thesc
positions.

Arralysis ol' thcsc structurc - activity clata rcvcals a rr.roclulc (l;ig. 3)
ol' thc ntiltitttal cssctttietl lbaturcs rccluircd lbr I'lyasc inhibition by Morirr.
flris nrodule suggests that a Ii'ee hydroxyl substitueltt at thc 4' and5,7 -
positions and thc doublc bond bctwccn carbons 2 and 3 arc csscntierl.

Irig. (3): Moclulc ol'thc rctluircd (lratclrod Iincs) Icatulcs Ior thc
I lyasc inhibition by thc Morin compound.
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Lineweaver‐ Burk equation and plot are used(Fig.4)to detelllline Ki

(InhibitiOn cOnstant)and vi震 (apparent ma対 mum velochy)fOrthe MOHn

inhibitOr,which Vtt is the same as Vmへ fOr testicular Hyase enzyme

(1.538 μ g/m1/min),because of the mode of inhibition is cOmpetit市 e.Ki
detelllline from equation(2),whiCh Shows in table(2)for teStiCular Hyase

by the Ⅳ10rin cOmpound.

X = intercept with X-axis

Table (2): Kinetic properties of inhibited testicular H1'ase by the Morin
nd using LiCOm u rneu'eaver-Burk Ot

Inhibitor [I](μ M) Ki(μ 卜1)I   Ki(μ g/ml)
Vma、

(μ ym1/min)

lヽorin

２５

　

一一　

５０

100    1      3030 1.538

116.6   1      35.33 1.538

Linewea'er-Burk plot was used ro determine values of K,
(Michaelis constant) and v,nn* (Maximum velocity) directly (Fig. 4), foi
testicular Hyase the values of Kr. \'."r equal to (50 p g/ml),
(1.538 p glml/min), respectivel.,-. And (Fig. 5) tbr hyaruronate lyase equal to
(1007: g'ml). (3.070p g'ml,'min). respecti'el1-. Differenr r.alues for k. , V,.*
rvere mentioned b1'Jassim [6].
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Ilig. (4): Lineweovcr-llurk plolsfor deternination k,,,, Vu,u., vulues

o.f lcsliculor Il.ltnse unil k;, V,':!i!:rwtlues o.f inhihilcd leslicuktr ll.yu,se lt.y

llrc Morin conrpourrl trl

co rt cc nl ra lio tt s i rt d i ca led.
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Fig.(5): Lineweaver-Burk plotfor determination K^ , V^n values
of hyaluronate lyase.

It should be stress that different preparations of HA yield different
kinetic constant. however. the shape of the plots do not change, but with in
each inhibitor compound there are no important differences in the masimal
enzyme velocities (v*n*) determined at each inhibitor concentration. The
same observation shou'ed riith other investigators [4,6]. Fi,e. (l) shows that
this Nlorin is an extremell' effective a competitive in inhibitor of testicular
Hyase. The competitive inhibition could be represented as follow.s[l l]:

E+SS E-S E+p
+

I

ハ

れ

Ｅ
．

1/V

2=5

,

(型嬌l11)Tt
◆
    1

ma、 =3.07

‐0.02 004

1/[S]輛 g/ml)~1
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llowcver, lt is interesting to notc that the Morin used in thc

prcsent study haviltg lto structural sirnilaritics to the substrattc ct.ruld also

cxcr[ contpctitivc inhibition on thc tcsticular Ilyasc. Asquith and l]utlcr [12]
reported that proteins with high contents olproline and other hydrophobic
antino acids have high alfinity for cotrdensed tannitr cotnpound

(a polyrner of flavan-3-ols, typc of flavonoids) involvcd hydrogcn bonding

and hydrophobic itrteraction .

Copsidering thc rlur-ncrous bcnzenc rings and hydroxyl groups in thc

Moril structure (F-ig. l), it is pcrtinent to suggcst that thc inhibitory efltct
nray lravc rcsultcd through conlbrnrational cltattgc or clcnaturtttiotl ol'thc
cnzylt-lc, causccl lry hyclrogcn bonclirtg and / or hyclropltobic itltcritctiolts

betweep the enzymc and thc inhibitor. 'l'hcrclbrc, ollc can proposcd such a

nrcchartistn lor this inhibitor witlr tcsticular IIyasc (lrig. 6).

Fig. (6): Propose nrcchanisnt of the Morin inhibitor with testiculur Il.yase.
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The Fuzzy Bxternal Dircct Sum For Sonrc Typcs Of Fuzzy
Submodulcs

*lrtnlru M-r\. llatli , **l(lbcc lladi .lari
*l)cparttttcrtl oI Malltcrnatics, Ibrr- Al- Ilaithanr Oollcgc of Iitlrrcaliorr

Univcrsity ol' ll:rghdarl
**l)cpartnrcnt of Mathcnratics, 'f hi-Qar Collcgc of fklucation,

U nivcrsi(y ol' llasralr.

4.ats:t
.i

o*) .*t*-tt i-+:j+Jl .:Yr,trJ.I.ts-,rlJt .,;,,ijl+ll tJ +^ll a*l_.;r.''-ill l- u+ i
'',1 .-(Jl ;Jq-ll 9 ';JF-ll cj,l ii Li--.;r.:lJrS .(+yltr Ltill l+l3Yl .4j,'Jl .4+lJYl

.Llll LJJYI a=r*lr.' ll i,ij+ll c-rY3i1r3JJ

AI}STI{ACT
In this paper wc study llrc fuz.zy cxternal dircct sum {br (scrrri, wcakly,

cornplclcly irncl strungly) prirnc lirzzy srrbnrocltrlcs. Also wc sturly tlrc
Itorrrtrrnor'lrlric ittragc ancl invcrsc inragc ol' cornplctcly priurc |v,r,y
suburodulcs.

INTRODUCTION
'l'lrc cottccpt ol' |vz:zy cxtcutal dircct sutn ol'l-uz'zy rlodulcs (l'vt.zy

sulrtnodLrlcs) was first introducc in [], and somc results about fuzzy
extcnral dircct sunr olprimc lttzzy submodulcs arc prescnted. Irr this papcr
we provc that thr: extcrnal direct sur-n ol'(scrni, corrrpletely and strongly).
I)rinrc lirzzy subnrodulcs is (scrni, complctcly ancl strongly) prinrc l-uz,zy

subtnodule rcspcctivcly. I'[omomorphic imagc and inversc inrage ol'
(scrttiprirrtc ancl prirnc) Iirzzy sutrrnodulc arc llrcscntccl lry 12, ll rcs;rcctivcly
iu this l)apcr wc pl'ovc that thc lrouronrorphic inragc and iuvcrsc inragc ol'
courplctcly prinrc lirzzy sutruroclulc is a courplctcly prinrc llzzy sutrurodulc.
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Throughout the paper R is a commutat市 e Hng with unity and M is an

R― module.

PRELIⅣIINARIES

In this section、 ve give some basic deflnitions to be used later on.

Deflnition 2.lpl,141:

Let X be a ttzy set in M(X:M一 → [0,1]WhiCh associates with

each point x∈ M itS grade or degree ofmembership X(x)∈ [0,11),the Set

Xt={X∈ MIX(X)≧ t}iS Called aた、′el subset of X.

Deflnition 2.2151:

A fuzzy set X in R‐ module M is called a ftlzzy R‐module ifand only

if for each x,y∈ 卜1,r∈ R.

1‐  X(X― y)≧ min{x(X),X(y)}・

2- X(Ⅸ )≧ X(X)

3‐  X(0)=1(O iS the zero element ofヽ 1).

Deflnition 2.3141:

Let A and X betヽ
‐
o fuzzy modtlles of an R‐ module M,A is called a

fuzzy submodule of X ifand only ifA⊆ X.In particular ifX=χ M,then

we say A is a fuzzy submodule ofM.

Derlnition 2.4121:

A izzy submodule A ofa izz)module X is called semiprime izzy

submodulcifrf亀⊆A for a fuzzy singleton rt of R,as⊆ X then rtヽ ⊆A.

ヽ
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DcinitioE1 2.5161:

A ftlzzy subnlodulc A ofan R― nlodulc M is said to be wcakly prilllc

_  hzzy subnlodulc of M if A(ra)>A(a)for r∈ R,a∈ M implies that

A(rnl)≧ A(ra)br ali nl∈ M.

Definitiom 2.61:|:

Lct A bc a prol)cr ilしlZzy subnlodulc ol'a fuzzy l■ odulc X. 「́ hcnノヘis

caHcd colnplctcly pri11lc ifl l・ tas`=A,1・ 1≠ Ot illlplics that as⊆ A lbr aH ft:zzy

singlcton■ o「 R,こ l、 ⊆ X・

Dc■ 1litiol1 2.7:71:

A lidzzy subnlodulc of Rt-lllodulc M is said to bc strongly prinlc if

A(ra)=A(a)お r all〔 l∈ M,r≠ 0.

For  getting  nlorc  dcrlnitions  and results about prillle ftlzzy

t   SubmOdules,wc relbr to[1].

THE FUZZY EXTERNAL DIRECT SUM FOR SOME TYPES O「
FUZZY SUBⅣ10DULES.

Dc■ 1liti()n3.11:1:

Lct X and Y be two ftlzzy lllodulcs ofM!,M2rCSpcctivcly.Derlnc

X① Y:M10M2~→ 10,1]by:

(X① Y)(a,b)=nlin iX(a),Y(b)),lbr all(a,b)∈ Ml① M2・

(X① Y)is callCd a■ lzzy cxternal dircct sunl ofX and Y.

H｀ A 〔11ld l〕 とlrc tw()ll:zzy subnlodulcs ol｀ X,Y rcspcctivcly.Dc111lc

A① B:M10M2~10,1]by:
(A① B)(a,b)=nlin{A(a),B(b)},fOr aH(a,b)∈ Ml ①M2・

Pl・ol)osition 3.2:

Lct X and  Y bc two lbzzy lllodulcs of R― lllodulCS M: alld M2

respectivcly thcn:

‐
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The Fuzzy E-rlernsl Direct Sum For Some Types Of' Fuu.v- Submodules

' I. M-A. Hudi and R. H. Juri

1- If A and B are a semiprime fuzzy submodules of X and Y, then A @ B
is a semiprime finzy submodule of X @ Y.

2- If A and B are completely prime fuzzy submodules of X and Y, then
A @ B is a completely prime fuzzy submodule of X O Y.

3- If A and B are a strongly prime fuzzy submodules, then A @ B is a
strongly prime fuzzy submodule.

Proof (1):

1
Let ri(a, b)rg A@ B fora fuzzy singleton r, of Rand (a, b)rg X@

Y.

Then (r2a. r2b)i E A @ B, rvhere l" = min {t, k}.
This implies that 1r2a, r2b; e (A @ B);., hence 1r2a. r2b; e A.1@ B;. by [],
lemma 2.3.3).

Thus. r2a e A;. and ,2b . B;.. It follou's that (r2a);. E A and 1r2b;;. E B.
1

Hence ri u* E A and r2br. E B.

But. A and B are semiprime fuzzl' submodules of X and y, then rstu c A
and rlbs E B.

This implies that (ra)i g A and (rb);. g B. Hence A(ra) > i and B(rb) > 1..

Thus. min {A(ra). B(rb)} > i..implies that
(A @ B)(r(a hus(r(a,b));.EAOB.
Therefore. @8.
So、 AOBi eofX O Y.

Proof (2):

Let r,(a, b)r E A@ B for afuzzl, singletonr, of Rand (a. b)r.E X@ y
such that r, * 01.

Then (ra, rb);. G A @ B, where i = min {t, k}.

Hence (A O B)(ra, rb) > i, so min {A(ra), B(rb)} > i..

Consequently, A(ra)>}. and B(rb)>i.. *'hich implies that (ra);.EA and
(rb)icB.

Therefore. r1fu c A and r1b1g B.
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But, A and Il are conlpletely printe fuzzy submodules and rt * 01, hcncc
ap c A and b1 c IJ, so (a, b)1 c A @ B, that is A @ [] is conrplctcly prinrc.

l'roof (3):

'l'o provc (A@ll)((x, y))=A(x, y) Ibr all relt atrd (x, y)eM,@M2.
Since:

(A @ B)((x, y)) = (A @ B)(rx, ry)
= r.r1in {A(rx), Il(ry)}
= ruitl {A(x), Il(y)}, sincc A and Il erro strorrgly

prime

I{cnrark 3.3: 
= (A @ BXx' Y)'

The external direct sum of weakly prime fuzzy submodule is not
necessary wcakly prinrc l'uzzy subntodulc. Iror cxamplc:

Lct Mr = M2 = Z as a Z-nrodulc ancl let A : Mr-----+ [0. llancl
I3 : M2 --) [0, l l bc clclincd by:

It il'xe(3)
I

A1x;= J 1l' il'xe(3)
t.+

lt il xe(2)
I

l)(x) = 1 II il' xe(2)
l.+

A and B are weakly prime ltszzy subnrodulcs of Mr and Mz by [8, examplc
2.2.111.

TlrenAgf^B:Z@Z-+[0, l]

lt il' (*, y) e (2)@ (3)

(A@B)(x.Y)=]r

L; if (x, y) e (2)@ (3)

A @ Il is rtot wcakly prinrc lirzzy submodulc sincc
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But(A (DB)(2(2,2))=(AOB)(4,4)=: ≧ (A① B)(2(1,3))=1.

PropositiOn 3.4:

wbぷl胤:鷺〔TW説鷺職:澁胤躍L賞ぜ
me izy

Proof:

Let(AOA)(r(x,y))>(AOA)(x,y)fOr r∈ R and(x,y)∈ Ml① M2・

Suppose that(AOA)(Ⅸ,r))=t.
This implies(Ⅸ ,r)‐ )∈ (AOA〉 ,henCe(r、.■ )C AtO At,by[1,lemma
2.3.3].

Thus,Ⅸ ∈At and ry∈ At.

But A is weakly prime,then Atis prime by[1,prOposition 2.2.9].

Hence(either r∈ Alor x∈ Aめ and(either r∈ Ator y∈ Aめ .

Thus,either r∈ At or(x∈ Atand y∈ Aめ

Sorifx∈ Atand y∈ At,then(x,卜・
)∈ A:OA【 =(AOA)t,implies that:

(AOA)(x,y)≧ t=(AOA)(へ .■
‐
),ヽ

‐
hiCh is a contradictiOn.

So,r∈ Al.But Atis a submodule ofヽ l by[8].

Therefore,11111∈ At and lllll∈ At.

Hence r(ml,m2)∈ AtO A(=(ACA〉
.

Thus,(AOA)(r(ml,m2))≧ t=(AOA)(r(x,)‐ )).fOr all ml_m2∈ Ml,M2・
So,A O A isa weakl)prime izz)・ submodule ofX tt X.

PropositiOn 3.5:

Let T=x O Y be a directsum oft、 ‐
O ilzzy modules X and Y.then:

1.If L is a semiprime izz)・ submodule OfX,then L O Y is asemipHme
izz)・ submodule ofT.

2.If L is a cOmpletel)・ pHme fllzz)・ Submodule of X,then L O Yisa
completely prime izz)stlbmodule ofT.
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Proof:

l- Lct rf 1a, U;p E L O Y fora fuzzy singleton 11of Itand (a, b)s c X @ Y

1'hen (r2a, r2b11 
.c 

L @ Y, whcrc )" = min {t, k)
I-lencc (L @ Y)(r2a, r2b) > fu, so nrin {L(r2a), V1r2U;; > i"
So. L(r2a)>1, and Y1r2tr;>)" which inrplies that (r2a)1c1, and (r2b)1cY.
'l'lrcrclbrc; ,',2 u* g [- arrd .f b* g V.

But, L is a semiprime fuzzy submodule of X, hence r1a1 c L.
Sincc b1 g Y ancl Y is lw:z.y lnodulc, thcrr r1b1 c Y.
Thus, r1(a, b)p E L @Y.
Tlrerefore; L O Y is a semiprime fuzzy submodule of X @ Y.

2- l,et r1(a, b)1 _c L@ Y lbra lirzzy singlcton rlol'R, 1*01ernd (a, b)1qX@
Y.

Tltert (ra, r'b)1 c L @ Y, whcrc l" = min {t, k}.
Hcncc (L @ Y)(ra, rb) > 1,. so nrin{[,(ra), Y(rb)] > I.
Which inrplies L(ra) > l. and Y(rb) > 1,.
'l'hcrclbrc; L(ra)1c L and Y(rb)1s Y.
Thus, tlilp C L and r1b1c Y
But, L is a conrplctcly prinrc fuzzy subnrodulc ol'X, thcn ar c L.
'l'hus,(rub)rqL@Y.

So, L (D Y is completely prime of X @ Y.

HOMOMORPHICIMAGE ANDINVERSEIMAGE OF
COMPLETELY PRIIⅦ E FUZZY SUBⅣ10DULES.

1)cfillitiol1 4.11'|:

Lct f bc a nlapping fl・ onl a sct M in to a sct N.Lct A be a ftlzzy setill

Ⅳl,tllc inlagc ofA dcllolcd by KA)is tllC flizzy sct in N,dcttncd by:

ili f~1(y)≠ 0,liDl・ eacll y∈ N
otherwise

wherc l~l(y)={X:1(X)=y},and let B bc a ftlzzy sctin N,then thc inverse

illlage of B,dcnoted by「
1(B)iS tllc fuzzy sctill M dcrlncd by:

「

1(3)(x)=B(〈
X)),br all X∈ M.
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The Fuuy E-rlernal Direcl Sum For Some Types Of Fuzy Submodules

I. M-A. Hudi ond R. H. lori

Definition 4.Zltol:

Let f be a function from asetM to asetN. A fuzzysubsetA of Mis
called f-invariant if A(x) = A(y), whenever f(x) = f(y). where x, y e M. -

Proposition 4.3:

Let X and X' be two fuzzl' modules of R-modules M and M,,
respectively. and let f be an epimorphism from M to M'. If A and B are two
completely prime fuzzy submodules of X and X', then the following
statements are true.

1. (A) is completely prime fuzzy submodule ofX'providedthatAisf-
invariant.

2. f t(B) is completely prime fuzzy submodule of X.

Proof (1):

f(A) is afuzzy submodule of X'by [3, proposition 3.2].

Suppose that r1y''1 E f(A) for afuzzy singleton r, of R and y1 c X, such that 11 '
* 0,, then (ry);. E f(A). where l" = min {t.k}, *'hich implies that f(A)(ry) >
2". But f is an emiporphism, so there exists a e M such that y =f(a). Hence
f(A)(rf(a)) > i,.

Thus f(A)(f(ra)) > 1., that is (f. r(f(A))(ra) 
> ),.

So, A(ra) > I by' [8, lemma l.l.l2]; that is (ra);. E A, rhus rtar. G A.

But A is a completely prime fuzzy submodule of X, hence tu c A, then A(a)
> k. This implies that y1s f(A) since (f(A))1y; = (A)f(a) = f-rf(A)(a) = A(a)
since A is f-invariant, see[8. lemma l.l.l2 (2)].

Thus, f(AXy) > k; that is y'1s f(A).

So, f(A) is completely prime of X'.

Proof (2):

f '(g) is afuzzy submodule of X by. [3. proposition 3.2].

Let r1a1 c f- 16; for afuzzT, singleton r, of R and ap c X, 11+ 0,.
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I-hen (ra)1c f l(B), where l, = rnin {t, k}
This inrplies that (r=r(r(B))(ra) > r,. Thc' B(f(ra)) > l,; rrrar. is B(r(a)) > 1..

I'lc,ce (r(a))i g Il. lt lbllows that r1(f(a))i E ll. But B is cornplcrely primc
of X', so (l(a))1 c B. rhcn B(t(a)) > k.
'l'hus (l' '(u)Xr) > k, lrcrrcc ap c I' r1B;.

'l'herelbre, t._'(B) is conrplct.ely printc ol.X.
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I'}olyvinylpyrrolidonc as a prophytactic agent against
Klcbsiclla pneumoniac infection

.larncla Ghatlban A. Al-Grawy
Microbiology Dcpt., AL-Kindy Collcgc of Mctlicinc,
llaghdad Univcrsity
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ABSTRAC'I-

The efficacy ol' polyvinylpyrrolidone (pvp) against systcmically
clrallenge with Klebsiella Pneunutniae was studies. Suspension ol'
K Pneuntoniae were intravenously iniectcd into four groups ol'adult malc
tnice, alone in control group, and threc days after intrapcritoncal
preinjection o1' I .0 , 0.2 and 0.3 rng pvp/100 mg body weight in the othcr
groups. Both liver and spleen wcights to bocly weight was calculatc arrd
histological sectiotts lbr livcr, Kidncy , and lurrg weu cxanrincd. 'l'lrc rcsults
revcalcd that pvp have rcversiblc cllccts on livcr and splccn weights. Thc
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Polyvinylpyrrolidone as a prophytoctic agent against Klebsieila pneumoniae infection
J. G. A. Al-Grawy

histological study have demonstrated suppurative lesions and abscesses in
the liver, kidney, and lung due to K. pneumoniae_infection. while pretreated
mice with pvp have clearly demonstrated more less effects and more
inte-urity of the tissues than the control mice, that confirmed the protective
effect of pvp against bacterial infection.

INTRODUCTION
Polryinylpyrrolidone (pvp) a sr.nthetic poll.mer ( Cqs Hzz Or+) ,cause proliferation and infiltration of histioc)'res in the reticuloendotheiiai

systeml.PVP-treated rats were favorable to eri'throid development in the
bone marrorv and spleen2 .In combination u-iih iodine, proved superior
antiseptic to prevent ocular infection 3.4.5 and in wound'care treatments
6.Intratumoral injected mice with p'p pulsinterferon-alpha cause %loo
inhibition of tumor growth 7.

Klebsiella pneumoniae the major case of hospitals-acquired
infections of the urinary tract, lo*'er respiratory. tract, biliary tract, and
sursical wounds, many of these infections are associated with bacteremia
and iife -theartening septic shock s. In hospitals. strains of K. pneumoniae
amons the most antimicrobial-resistanr microbes isolated s.

The aim of this study to in'estigate the prophylactic role of pvp in
protection of mice tissues against sy'stemic infection ,iiti, r. pneumoniae .

MATERIALS AND METHODS

Polyvinylpyrrolidone :Stock solution of pvp (BDH) was prepared in
sterile distilled water. Three doses of pvp 0. I , 0.2. and 0.3 mg /100 g
body wei-eht of mice were injected intraperitonially at threi
successive days to each dose.

K. pneumoniae was isolated froni patient *.ith rr-ound infection. A
single colony was inoculated into sterile brain-heart infusion
medium. after ovemight incubation ar 37c0. the culture r\.as
centrifuged and r,vashed three times ri.ith sterile saline. Bacterial
suspension diluted in sterile saline to pror.ide l0r viable cell per 0.1ml and injected intravenousll' 10.1 ml permouse)aftertwo days
from the last pvp injection e.
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Mice : Twenty adult nralc mice (18-20 g) body weight wcrc brceding
irr a relatively controllcd cnvironment at roorn tcmperature (25c';),
and divided into four groups, each group included four mice. Three
groups of them pretrcated with 0.1,0.2, and 0.3 ntg pvp /100g bocly
weight by intrapcritoncally injection, then challengcd intravenously
with r. pneuntonioc l-hc lburth group clrallcngccl with bactcria
only. Ilall' ol' all groups wcrc killccl at24 h. alicr in{bction . ancl thc
rcnraining hall'was killcd at 48 h. allcr infcction .llody weight of all
mice were determincd and then the weights of liver and spleen was
also clctcrrnirrcd , arrrl calculatcd tlrc ratio of llrc orgarr wciglrt (rng) to
thc lrocly wcight (g).

Statistical analysis: Using F-test1.
Ilistological cxanrirration: All nricc wcr.c disscctcd and thc lung ,
liver , ancl kidncy were taken and fixed in l0o/o Ibmralinc , sections
Ibr all thcsc organs wcrc prcparcd and stainccl with lrcnratoxylin-
cttsin I 1.

24 48 24 4A 24 48 24 48

Fig.l : Liver weight (nrg) to body weigl',t (g) of infccted micc

itrtravcnously with K. pne umonicrc and prc-injcctcd

intrapertoneally with 0.1 ,0.2, and 0.3 mg pvp/100g. body

wcight (*: significant; p>0.05).

為 7品 _1_7嵐   ま| ■
響 ∬ ″63響 . 殿1 7古 .9
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Polyvinylpyrrolidone as a prophylactic ogent agoinst Klebsiella pneumonioe infection

RESULTS 

t' G' A' At-GruwY

. Liver and spleen weight to day weight of infected and pretreated mice
with pvp show significant increasing ( Fig I & 2.1 , especiilly after24h. ,
but with reversible effects after 48h. In pvp-pretreated mice only.

48_<_ me

infcted mice pvp 0.1 pvp0.2 pvp0.3 +_ Treatment

Fig.2 : Spleen rveight (mg) to bodv u ei_eht (g) of infected mice
intravenously rvith K. pneumoniae and pre-injected

intraperitonealll' riith 0.1, 0.1. and 0.3 mg pvp /1009. body
weight (* :significant: p>0.05).

Histological examination sho*.ed that intected mice tissues u,ith
K. pneumoniae after 24 and 48 h. suffered marked pathological changes in
the liver, kidney, and lun_e. The lir.er shorved small micro abscesses
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lcss ill thc l〕 1・c― tl・Catcd lllicc witll pvp(17ig.3A),wllilC thcsc challgcs nl()rc

(Fig.3B).

Fig.3: Livcr ol'(A), tuicc 48 h. post I{. ltneunrunioa intravcrtously inicction

showing nricro - absccsscs ; (B), micc prc-inicctcd intrapcritoncally

with 0.3 nrg pvp /100g. body wcight showirrg ntild changcs.

I'lematoxylin-llosin (33 0X).

'l'hc kidncy scctions li'onr inl'cctcd nticc only showcd acutc

inflammatory changes with enlargeurent of glomcruli and presonce cf pus

cells in thc rcnal tubulcs (trig.aA), whilc thcse changcs rnorc lcss with ntorc

integrity of the interstisial tissr-rcs in prc-injcctcd tnicc with pvp (l;ig.4B).

89
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Fig. 4: Kidney of (A), mice 48 h. post K. pneumonioe intravenousry
injection shorving acute inflammatorv changes ; (B), mice pre-
injected intraperitoneally with 0.3 mg pvp lr00g. body weight
showing less pathologicar effects and more tissue integrity .

Hematoxylin-Eosin (3 3 0X).

The sections from l,ng of infected mice with K. pneumoniae
showed a diffuse acute inflammation r,vith con-qestion of small blood vessels
and hemorrhage (Fig.5A). and pre-injection ri.ith pvp reduce these changes
(Fig. sB).
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Fig.S: Lung of (A), rnice 48 h. post K, Pneumoniae iriravenously injection

showing dilTusc inflarnnration with corrgcstion and hcanrorhagc; (t)).

moce trrrc-injected intrapcritoncally with 0.3 n1g pvp /100g. body

weight showcd rcducing ol' inflammatory changes. Flcmatoxlin-

Eosin (330X).
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DISCUSSION
All treated mice showed hepatosplenomegaly this may be due

inflammatory response caused by K. pneumoniae inspite of pvp effects.

Previous studies have shown that pvp cause proliferation and infiltration of
histiocytes in the reticuloendothelial system, and cause significant increases

in the number of splenic mature and immature erythroid progenrators 1,2 .

This may explain the enlargment of the liver and spleen after 24h.,but the

reversible effect after 48h. in pretreated mice with pvp in comparison to
control group, may be due the protective effect of pvp against infection.

Histological examination of ^I(. pneumoniae challenged control mice
after 24h. and 48h. revealed moderate to severe changes in almost tissues,

similar to other studies 13. The pathological effects more less and more

integrit,v* of the tissues when pvp was used before challenge. Those because

pvp reduces the inflammatory chanses and har,'e protective effect against

development of infection due to increasing infiltration of histiocytes in the

RESr.

In conclusion our observations confirmed the protective effects of
pvp on animal tissues against systemic bacterial infection. So the possibility
of using pvp as a prophl'lactic and therapeutic aeent for human asainst

serious diseases may need extensive studies in the future.

l-
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Preliminary Consideration on Few Active Foci of Visceral
Leishmaniasis in thc central Rcgion of Iraq

SI IIIIAI} AI.IMBD SALMAN
Tropical Discasc Rescarch Unit,
Al-l(indy Collcgc of Mcdicinc - Univcrsity of llaghdad.

ABSTRACT

′
1｀his is a contribution to lllap 439 cascs of visccral lcishillaniasis,

which wcrc rcportcd fl・ om Saddaln Hospital ofChildrcn from 1997 to 2001.

AIso,to deterllline thc foci in the endcnlic arca・

INTRODUCTION

Many invcstigators wcrc intcrestcd in tlrc studics ol'lcishnraniasis in
Iracl cluring the 20tl' century (l). T'hc poinccr onc was Ncwstead iu tlrc l't
world war (2) also, studies were oriented on vectors, rescrvoirs and

epidemiological aspect (3).
The rnain endemic area with visccral leishmaniasis is thc rural arca

arround Baghdad (a). Iligh numbers of the patients wcre liom the traditional
foci as Sowira, Mahmodiya and Nomaniya (5).

Visceral leishmaniasis was reportcd in Iraq for the first tirrrc in 1954

(3). Ihe rcported cascs pcr ycar in Iraq estimatcd as (5000) casc (3). Thc
problern of both vectors and reservoirs in Iraq still not clear, and this is due
probably to tlrc gcographical situation ol' thc coutrtry (2). Alicr tltc war in
l99l and the problcnrs cnusccl by tlrc sancl"iorr l"hc irnagr: ol'Lhc discasc was

nrodifrcd.
'fhereforc the aim of this study is to rnap the cascs ol'kala-azar li'or.n

the main Hospital of Children in Baghdad (Saddam llospital of Children)
and to asses thc prevalence of disease irr the traditional foci in order to
perfomr a llew data in the studies of leishmaniasis in lraq.

METHOD AND MATERIALS

o AH cascs、vcrc l・ cpollcd 1lonl Saddanl hospital of｀ childrcn/13aghdad fl・ o:11

1997 to 2001.

95



Pr2″″:F″″7 Cο鳳
"rr47ra″

0″ ο′,FtT Hcriッι ttοごりrレlS“′″′ι′お力″″″′
“
お

"rrl′ “
″′′α′R響

"″
げ rrrrf

SИ。以 ιルИⅣ

O All previous studies、〃ere used as a base line data.

o Ⅳlany foci、vere visited regularly during the last fbur years.

RESULT AND DISCUSSION

About 9439) case of kala-azar was reported from Saddam hospital of
children in Ba-shda from I 997 to 200l.The cases were proved as kala-azar
with clinical diagnosis and laboratory examination.

The distribution of cases (Figure l) showing that the prevalence of
cases takes a form like (K) letter parallel to the Tigrris, Euphrates and Diala
rivers. This fact is closely related to the cultivated area and the orchard of
date palms. which inigated from these rivers. Also, the prevalence were
represented in isolated regions as Thi-Qar province in the south of the
country and Moqdadiya in Diala province. Also. few cases were reported in
Al-Tamiem province in the north. No cases w'ere reported from Ninava
province or the other province of north Iraq. Hou'ever, the rural area arround
Baghdad still the highest.

The more active foci in the central re-eion were (Figure 2):Balad (l)
and Taji (2) in the north of Ba-ehdad. Faloja in the north-west (3). Abo-
Graeb (a) in the west. Rhdwaniya, Rashid.Youssifiya, N{ahmodiya, Latifiya
and Mash'roa (5) in the south Mossiab (6) and Karbala (7). Hilla (8) Najaf
( 18) Qhdasiya ( I 7) Mouthana ( l9) and Thi-Qar (20) in the south region. In
Diala province rvere the following foci Moqdadiya (9). Baqouba (10) and

Ka'an bani-s'aad (l l). From Baghdad to Kut r.r-e have five active foci as the
follow'ing: Salmanpak (12), Sowira(l3). Aziziya (14) Kut (15) and

Nomaniya (16). In fact the foci(12, 13. 14, 15and 16) wereoneendemic
area in the east of Tigris.

What are the results of this study ?

l . The reported cases are not representative to Iraq.
2.The reported cases increased year after year duetothedegradationof

ecological factors.
3.lnt-ection risks were increased also.

4. High number of reported cases were tiom Ba,ehdad area.

5. The south district of Baghdad forms a part from the endemic area.

6,lt seems that the reported cases in Baghdad Citl' were imported cases.

ヽ
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7. l;aloja was ouc ol'thc activc loci.
8.No reported cases were represented ltom Ninava province in spitc o1'the

prcvalencc of cliscase in al-Shikan district.
9.'l-hi-c1ar was iu) nctivc lbcus in tlrc south.
lO.Foci call be divided into hypo, rneso and hyper endemic according to the

reported cases.

fo complete this study an epidemiological map of visceral
lcishnraniasis to lraq bascd on thc rcportcd cascs from all Flospitals sccnrs
n(]ccssary.

.?

./:
t
rl
l'h"
, 

*-t-'-.

l\.I.\
t\

Figure (1): Map of Iraq showing the geographical distribution o1'(433)
curscs ol'visccral Lcishmaniasis li'orn 1990 to 2001 (cascs rcportcd

I}om Saddam Hospital ol'Childrcn / Baghdad).
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Figure (2): Map of Iraq sho*'in-g the main active foci of visceral

leishmaniasis (433 cases reported from Saddam Hospital of
Children / Baghdad from 1990 to 2001).
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ACTIVE CMV INFECTION IN
KlDNEY TRANSPLANT RECIPIENTS
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ABSTRACT
´
11lc i)rcv〔 llCncc Ol｀ Cyt()nlcgalo宙 1・us(CMV)infbCtiOn in 68 kidncy

transplant l)aticnt and 1 22 1lcaltlly pcrsons(conti・ Ol group)wcrc illVCstigatcd
for carly diagnosis of active CMV i1lfcction by ELISA for dctcction()「

CMV antibOdy tind H1/ヽ  lt)r dctcction o「 こintigcns in bloOd ictikocytcs.・ 1｀ llc

prcvalcncc ol｀ CMV ig(〕 and 18M antibOdics was 100(ン 6 alld ll.8(ン 6 in kidllcy
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transplant patients respectively. This found to be significantly different from
that found in control group which were 92.60/o and 0.8 % respectively. On
other hand high percentase of CMV antigens was detected in blood
Ieukocyte amon,q (80%) of active CMV infected patients , while only 30%
of the same group of patients were shou'ing a positive titer of CMV IgM
antibodies. In addition this study showed that CMV antigens in blood
leukocytes ra'ere the first marker detected in active CMV infected patients
and it w'ere detected before any appearance or rising of CMV antibody in
blood. Also, in this studi' a clear association u'as found between active
CMV infection and renal allograft rejection.

INTRODDUCTION
Cytomegalovirus (CMV) is an imponant cause of morbidity and

mortality in kidney transpiant recipients and has bad influence on graft
sun'ival (r). Demonstration of CMV in biood sample is particularly
important because CMV viremia is considered to be a reliable marker for
diagnosis of active CMV infection and has been shown to correlate well
with significant CMV disease 

(2). 
Both poll'morphonuclear cells (PMNCs)

and peripheral biood mononuclear cells (PB\lCs) are good candidates for
harborin-e CMV 

(3)

The rapid confirmation of suspected C\lV infection in this risk
group is particularly' important because ir can provide the bases for
reduction or change of immunosuppressive therapl' or the administration of
CIvIV h1,'perimmunoglobulin. However. the rapid diagnosis of active CMV
infection presents a considerable problem in such patients because the virus
specific antibodies response develops slou'l1'. Seroconversion of CMV I_eG

antibodies and CMV Ig\l antibodies ma1'remain undetectable for several
weeks even by the most sensitive test svstem(r'.

The detection of C\,IV anti_sens can sen'e as a rapid dia_enostic
procedure and so eliminating the need to $ait for the development of
c)lopathic effect. This studl'u'as conducted to investigate the level of type
specific I_eG and IgM antibodies in a comparison *'ith the presence of CMV
antigens in blood leukocl.tes. As this. u'ould be useful to _euide the initiation
of antiviral therapy' '*'hen needed. This is the firsr study' in Iraq as regardin_e
CMV infection in relation to kidney transplant parients.
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MATERIAL AND METHODS
l'aticnts ,lnd control group: -

Sixty-cight hospitalizcd paticnts wcre rnonitored scrologically up to (6)
mouths post transplantation, and all paticnts rcccivcd standard
immunosuppressive drugs consisted of cyclosporin, steroids and
azathioprinc.
-l.wcnty ol' thc atrovc paticrrts wcrc stuclicd to cvuluatc tlrc utility ol'tlrc
pl'cscncc ol' CMV antigcns in blood lcukocytcs, in rclal.ion to sclological
ancl clirtical clata on CMV inl'cction. In adciition,(122) sub.iccts not cxposcd
ltl inttttunosu;rprcssivc drugs wcrc tcstcd as a corrtrol grorr;'l ancl all tll'tlrcrn
without any cvidcncc ol'activc CMV inlbction.

Collcction of bkrotl sanrplc: -
I-)lood satttplcs wcrc collcctcd li'onr caoh subjcct incluclcd in tlris study.

Scrum then stored at (-200C) in tightly closcd capped tubcs r-rrrtil tcstcd by
ELISA within two weeks.
Iror dctection ol' CMV antigens in blood lcukocytes, additional (3) ml o1'

collectcd blood was placed in a stcrilc t Dl'A tube with mixing to avoid
clotting lbr scparation of PMNCs(-t).

Saruplcs lbr all diagnostic proccdurcs wcrc obtaincd cvcry rnonth altcr
trartsplatttation.

Scrologic:rl tcst: -
Spccilic CMV antiboclics (lgG and IgM) wcrc clctcrnrirrcd as clcscritrccl in

thc lcallct ol' commcroial kit (biokit, Spain).'l-hcn all positivc cascs of anti
CMV IgM wcre tested for rheunratoid factor to elinrinatc thc possibility o1'

{alsc positivc cluc to thc prcscncc ol'rhcunratoid lactor.

IFA for detcction of CMV antigcns in PMNCs: -
IFA staining was used lbr dircct dctcction of CMV antigcns with

polyclonal antibodios (s'6). Ncgativc control was includcd in cach slidc lbr
each rurt, which prcpared fi'om blood of a hcalthy that was cxamincd by
ELISA and gavc ncgative rcsults lbr troth IgG and IgM CMV antibodics. n
positivc rcsult giving applc grccrr lluorcsccrrcc whilc rrcgativc rcsult rlid nol
sltow any llurlrcsconcc.

Statistical analysis:
Z Lcsl. was usccl Ibr clctcction o[statistical signilicarrt clillbro',"" (').
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RESULTS
Table(1)shOWS thatthe prevalence ofCN〔 V IgG antibodies was(100%)

in kidney transplant patients and it is signincantly different(p<0.01)from

that found in control group(92.6%).

Table (l): The prevalence of cMV (lgG, Ig\f) antibodies in kidney
transplant patients comoared with control ororrn

on the other hand, highll' statistically significant difference
(P<o.olJ was found in the prevalence of C\lv I_e\Iantibodiesbetween
kidnel' transplant patients (11.8 %) and control group (o.g %). However,
CMV Ig!1 antibodies u'as (15.2%) in patients s'ith allograft rejection and it
was significantly different (p < o,ol) from that fbund in control group, while
it w'as (4.5%) in patients without allograft rejection and had no diifer.nc.
from that found in control group and patients sirh allograft rejection.

Table (2) shorvs that an active c\lv infection u.as detected
serologically in (10) out of (20) patients. either by'seroconverison of cMV
IgG antibodies or an)' appearance of cMV IgM antibodies. However, all
patients rvith active Clvlv infection u'ere sultered from renal d1'sfunction.
cMV antigens in blood leukocyres w'ere derected in (8) out of (10) patients
(80%) *'ith active cMV infection. while onlr'(l) out of (10) patients with
non-active infection was positive for CMV antigens (10%).

lents com with control
Groups Total

no.
Anti CMV

IgG
Anti CMV

IgM
(%) + (%)

Patients with rejection
46 46   (100) 7     (15.2)

Patients without rejection つ

一

つ

一 22  (100) 1      (4.5)

Total
０
０

‘
υ 68  (100) 8 (11.8)

Control
，

一

つ

一 113(92.6) 1      (0.8)
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'fable (2): CMV antigcrrs in blood lcukocytes ol'kidncy transplant patienl"s;

with activc and non-activc CMV inlbctiorr.

o Active CMV inl'ection was dctected serologically eithcr by
seroconverison of CMV IgG
or any appearance of CMV IgM in blood.

'l'ltcrc was a high ltrcvalcncc ratc lbr CMV antigcns in bloocl
lcukocytcs ol' (80%) paticnts with activc CMV inltction when conrparccl
with CMV IgM arrtibodics in (30%) o1'thc sarnc group. In this study CMV
IgM anLibodics was dctcctcd lbr as long as thc paticnts was lollowcd up. AII
positivc cascs lrad slrowcd a low lcvcl ol'thc titcr ol'CMV IgM antibodics.

Itcgarclirrg tlrc rapitlity ol'thc clillbrcnt nrcthocls, tho lbllowing rcsults
wcrc otrtainctl: -

lrirst. Lhc titttc rcclLrircd lirr thc dircct clctcction ol'CMV antigcns irr

blood lcukocytcs usually yiclclccl rcsults witlrin a sliort tinrc (2-3 wccks)
lrclirrc atty sctological Irtarkcrs coulcl lrc otrscrvccl in paticrrt scrunl.

DISCUSSION
Itccently. the tintc rccluircd lbr dcmonstration ol' infbctior.rs CMV in

blood has been succcssltlly rcduced by usirrg thc rapid mcthod that usc
tnottoclotrill antitroclics Ibr clctcction ol'CMV liarly antigcns in ccll culturcs
(*). l,r this stucly tlrc utility ol'usirrg spccilic IgM polyclorral antibodics irr

clircct cletcctiort ol' CMV antigcns in blood lcukocytes bc invcstigatcd in
relatiolt with scrologicarl and clinical datc. Correct dcmonstration ol'CMV
by antigcns staining in blood lcukocytcs was supportcd by scrological tcsts
clurirtg tltc suntc lrcriocl. Signilicant clillcrcrrcc ol'CIMV lg(i antitrodics was

105
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'fotal

t10.

CMV antigcns in lrlood lcukocytcs

十   (%) (■ヽ )

*Activc CMV
inlbction

10 8 (80) 2 (20)

Non activc CMV
inlcction

10 r (r0) 9 (90)

l'otal no. 20 9 4s.8) 1l (s4.2)
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appeared between Kidney Transplant patients and the cOntrol group.This

result indicated high prevalence ofclMv infectiOn amOng kidney transplant

patients. The result Ofthe prevalence of(〕 Mv lgヽ/1 antibOdies in this study _
are in agreement 、vith severa1 0ther studies, which indicated that the
treatment of kidney transplant patients 、、'ith immunOsuppressive drug can

lead tO reactivatiOn oflatent cヽ4V(9).The titer ofCⅣ IV IglM antibOdies in

瓶選邁#01u‰翼lcllliel」 :ふt踏:肥ぷl』L冨::∬よ艇1
associated either Mttth severe C卜 1ヽ

ア
disease or lnay be related tO the use of

ilnmunosuppressive drugs because the immunosuppressive cOmbinatiOn that

had been used cOmmOnly with kidney transplant patients can induce a

profound suppression of cenular iminunity as wen as some reductiOn in

antibOdy synthesis(10・ H).

Clear assOciation■・as fOund between active Cルlv infectiOn and
renal dysfunctiOn that may lead tO a110gratt rttection because high

prevalence Of c市 IV Ig_VI antibodies were fOund in patients with a110gra食

可e面On when cOmpttel『
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おagreement 、vith Lopez e

leukocンtes COuld be regarded as a goOd indicator fbr diagnosis Ofan active

CMV infectiOn(80 %)、・hen cOmpared ttith cMv lgM antibOdy(30%)in ^
thc same group.

In additiOn、 clvIヽ/antigens、入ere detected in b100d leukOcytes before

::I」鰤
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ssible explanation fOr
negative results which、 ere obtained in 200/。 Ofpatients with active CIMv
infectiOn may be due tO a vew shon viremia period Ora non s)′

stemic(
local)infeCtion(12).

Previous results cOnsidered cヽ
1、
r antigens in b100d leukOcvtes as a

very useful earl)・ marker fOr Cヽ 4ヽ
・
 infectiOn Or cⅣ Iv reactivatiOn,which

may nOt lead tO systemic infectiOn.This techniquc has certain advantages

i、
・
e, eas)‐ tO perfOrm,and prOvides a result、 vithin

because the test is sensit

seven hOurs. Lastly detectiOn of c、
1、
r antigens in b100d leukocytesis a

useftll diagnostic t001 fOr prOper rnanagement Ofkidne)・
transplant patients

、vhen cOmpared、ル・ith sero10gical rnarkers.
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INTRODUCTION
In thc 110spitals alld l)1・ ivatc labOratorics ftDl・ IIcanlatology usil18:1latcl・ i〔lls

〔lnd illstrLinlCnts lk)1・ IIb nlcasurclllcnt,It)und that valuc olircsult dillbrcncc

li・onl lab. 1｀O lab . sO tO cOntrol tllcsc laboratol・ ics for bcst rcsult,world

llcalth OrgallizatiOn(WHO)Sug8cSt JlC idclltical pl・ illciplcs to prcparc a

conti・ ol and sttllldcr s01LitiOn tiscd ill labOratorics tO cOnti・ ol t1lc rcstlit of｀

hcanlatology test by hcalllatology quality assessillcnt progranl constitucnt of

henlo310bin,wllite bloOd celis, red b10od celis,MCV,MCH,MCHC、
platclcts lll .
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Prepurulion of QualiU* Control Solntion for Hemutologt. Tests

S. .H.Cheead et al

Every laboratory must ensure that the right patient is returned to right
clinical at the right time. The quality control material is a substan.e us.d in
routine practic for checking the concurreut performance of anlytical process
for instroment , it must be similar in properties to and be analysed along
with patient specimens, it may or may'not have a pre - assigned valuet3l.

Hemoglolobin is a titramer made of two almost identical subunits . The
function of hemo,elobin is threefold : to transport coz from the lungs to the
tissues where it is consumed, to transport Coz from tissues where it is
produced to the lunss. u'here it is epelled, and to maintain the blood pH over
a narTow rang.

The strucure of hemoglobin is designed so that it will pick up the
maximum amount of ox1'_een at high oxygen tensions in the lung tissui and
will deliver the maximum amount of oxygen in the oxygen consuming
tissue.[]l

The purpose of this paper is to describe the method to prepare
cyanohemoglobin solution u'hich are used as a control solution far
hemo-elobin measurement according to wHo method. The blood used in
this technique collected from blood bank ( the blood tested for HIV and
HBV . only non infected blood should be processed ;. tst

Prepare of Reagents :

I
(( Drabkin's solution ))
1. Potassium ferricl'anide 0.9 gm .

2. Potassium Cyanide 0.05 gm .

3. Potassium Dihy'drogen orrhophosphateO.l4g gm .

4. Sterox SE 0.5 ml .

5. Cy'anmethaemo-slobin standered .

6. Distilled \4'ater 1000 ml .

iI
i) Anti Coagulant solution :-
- Glucose 18 . 66 _sm .

- NaCl 4.18 
-em

- Citric acid Tri sodium salt 5 .76 gm .

-D.W l000mt .

ii) Sterile saline ( 0.1-54 mol,/L )
iii)Sterile water:- D.\\'in 0-6 pr m glass filter.
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Prcparation of Cyanohacrnoglobinl('.21 :
- collcct bloocl ll'onr a hcalthy clonor into 3.2 %o citratc solutiorr (

volulnc )
- Ccrrtrilirgc thc [rlootl arrd clccarrt thc supcrnatant Plasurir- wash cells twicewithNacl ( 0.154 mol /L ) ( r:9 by vol-. ) and again

twice with Nacl ( 0.2 nrol / l-) l: , By VOL - )- Add alt ct;uitl volttlttc ol' clisLillccl watcr to tlrc prackcd ccll volunrc 1pd
add 0.4 volumc of toluene .

- Stir cell suspettsion thoroughly and placc it in tlie rcfrigerator. l'or l2
Itours .

- centrifuge the mixture at high spccd Removc the toluene l ayr by
section decant the red hemoglobirr layer from the precipitated ccll
debirs .

- liilter the hacnroglobin . solution tlrrough ar.rcna glss G - 3 filter .

- Dctenttinc tltc haclnoglobin corrcntcl'atiolr lry thc ( Drabkin's Mcthocl ) .- Dilutc thc hacntaglobin with rcagcnt solution so tfuat thc desirc6
concerrtration is 0.55 to 0.6 g/1, .

- l;or stcrilizatiorr ; tlrc cyanlreroruoglobin solutionis liltcrcd tlrrough a 0
.22 p nl tncnrbrattc I'iltcr unclcr a scptic condition and I'illccl irrto l0 rnl
alupoulcs of brown borosiliaLc glass .

- l-lre cyanohae,roglobin solutio, should bc sr.atrlc lbr r -2 ycar .

RESULTS

Datc

Conccntratiorr
Cyanohacnroglobin

sidt
Standarcl crror

I st wcak 0.6 ■ 0
2 cd wcak 0.58 ±0.02
3 ed weak 0.59 ±0.Ol

4t" weak 0.6 ±0
5t" weak 0.57 ±0.03
6: lvcitk 0.-s9 ±0.01
alll/ wcaK 0.6 ■0
8t" wcak 0.58 ±0.02

I)く 0.0511・ onl l_tcst
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DISCUSS10N
The result abOve is flte tO the procedure、 vhich rnaintain in the WHo

program and the P value is accepted by using t_test.The stability Ofthe

cyanohemoglobin 、vere extend fOr tO、v years to checking up the expir date

and the solution is ve■'stable and qualifled by the central health laboratory.
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Substrate for Musclc
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ABSTRACT
|iber typirlg ol' tltc trruscle plays important rolc in thc cliagnosis o{'

various muscle discases, many methods is availablc but eithcr cxpcnsivc or
their ttlaterials are not available. So in this work, arlcw, lcss cxpcnsivc
tllctltocl was ttsed. usittg carbonic anhydrilsc cnzynrc lor rnusclc Iibcr -
typing. carbonic anhydrasc lll isocnzyrnc was dcnronstratccl
histochcnrically in thc muscle taken by biopsy . cA -lll isocnzynrcs was
clettlotrstratcd irr typc Inrusclc fibcrs ntailrly arrcl ltol irr typc II.'l'his
tcclrniquc carr lrc uscd lbr lnusclc I'ibcrs typing

INTRODUCTION
Morc tharr thrcc ccnturics ago, nruscle libcrs wcrc rccognized to fall

into typcs according kr their charactcristics.Much latcr, Itomanr-rl classificcl
muscle I'ibers into thrcc nrain groups: I, II & III, accorcling to thcir
utilizatiorl ol' glycogcn. lipicl rrrctatrolisnr, oxidativc rnctabolisniarrcl thcrir
Irtyoglobin contcltt A plcthora ol' classil'ications appcarcd sinco thcn
(l).fhey used acid and alkali pre-incubation, followed by padykulaand
Flcrtnatt classical proccdurc lor Ca** activatccl Aclcnosinc tr:iphosplratasc
(A1'l'-asc) histocltonrical rcaction. l'hcir mcthocl ol'discriminating ih" t*o
classes of musclc I'itrers and further subclassifying type II into Iri, b & c.

il3



Corbonic Anttydrase A Histochemicat substratefor..,ti:;!;{ir;;?r^i,,ib,. 
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has since became generally accepted. Type II c are nornally not present in
mature human muscle, but do occur in fetal muscle and under pathological
conditions (2).
other methods of fiber typing rvere those of (3,4) lastly the method
employed by (l) using esterase against a- naphthyi u..tut. whichwas
general use in Al - Azzau'i's lab. Department-ofAnuto*y,Universityof
Baghdad. In this pupila_ees it is tried to find a new mothed for fiber typing
depending on carbonic anhl'drous (cA) activity by using simple t..tniiu.l
w'ith available cheep materials. carbonic annyarasJ (ca; show, 

^co,

hydration and I or hydroxy'lation in addition to an esterase and phosphates
activities (5) that m]sn1ha'e and important keyrole in combating insect of
medical or economic importance. Howe'er there are at leait four is
isoenzymes of cA (6,7). Thus for the abo'e reasons the enzyme cA was
chosen against it available cheep substrate, sodium bicarbonate. cA is azinc
metalloenzyme (8), cell membrane bound (9) with the exception of one ofits isoenzymes namel,v CA - III (the clroplasmic form). It ii present in the
cytoplasm of muscle fibers in this sening - up emphasis is madi on the mainfact that when the specific acti'ity, oi u 

'.o.-yr. 
increases, its

susceptibility to inhibition bv specific inhibitor increases. Consequently, the
r'reakest co enzyme needs higher concentration of inhibitor. Acetazolamide
(Daimox) is spccific inhibitor for co2 h1'dration h1'droxl.ration actirity oicA ( l0). Since CA - III is the weakest coenzvme, it will be the last on! to
be inhibited and need hi-eh concentration of acetazolamide. Thus it is tried tofind the specific concentration of this inhibitor that can inhibit other
coenz)'mes lea"'ing the cl.toplasm coenz).me (cA - III) that is more or less
specific to muscle tissue. This novel procedure expectedly can give different
s!a.d9s of staining indifferent fibeitvpes. i.e. aneu,rn.ihod oIfib., typin!
u'hich might be olgreat r-alue in appli# histochemistr,v-.

NIATERIALS & METHODS
Fresh frozen sections of normar muscles from both rat and man were used.
The,r' *'ere subdivided into there groups. Groups I & II are controls, they
were stained for SDH ( I I ) and for ATp - ase as *ett 1t 2) serially for routine
muscle fibers typing.

9-roup .lll - rvere preincubared in serial incutation media containing l0s-M, r0'6M, 10-7M . 10-8M . l0'ervf . l0'r0r1 0au;.;;;ol;mide(Diamox,
lederle. pearl. River, N\'. 10965) for l5 minutes. thenprocessed forcA
stainine using the modified ( l _3 , l4).
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RtrSULT AND DISCUTION
Various degrec of black discolouration was found in the Group III prusclc
llbcrs stairlccl lor carbonic anhyclrasc sccn in thc arca ol'aciivity ol'CA
enzynlcs (lig l).
I'his activity is abolishccl by.,high concentration ol'Dianrox (abovc l0 

(,M).

Ilul" at cottcctltratiott ol' l0 -tlM. 'fhc cytoplasnric lbmr is lcli. Occasional
black dots sccn ir.r tltc conncctive tissucs and capillary- bcd.
3 typcs ol' Ilbcrs can be rccognizcd by lhis stain (Fig I ) , one was clark
black and this when compared with stain for SDH and ATpase was Typc L
(fig2,3)
And other was white (no rcaction lor cA)(rig. I ) and this was r.ypc u . (lig.
2,3)Another intermediate libers takc intensity ol.stain in bctween (fig r j -

The aim of this study was to finda chicf, casly way of muscG fibcrs
classilication and typing And carbonic anhycrrasc cnzynrcs was triccl ,
becausc it can a chiel'thc aim .

3-4 lsozymes for this enzyn'lcs are present and our ainr is to dcnronstratc thc
cytoplasnric fbrttt (lsrlzyrncs Ill) , wlrich harvc tho krwcst lctivity.A ccer.rlilg
to thc lirct provcrt by (10), thc.activity ol'all isocnzynrcs was inSibitccl by
Dianrox at corrcentration ol' l0-8M cxccpt the activity ol.thc cytoplasnriL
isoc,zy,res (typc III) si,ce it pocesses the wcakest activity .

F-ronr thc result of cA activity, we fbund it is high in typc I musclc fibcrs
which depend on oxidative ellzyme for mctabolism.
This nrean that either cA-lll rnay have oxidative activity, or due to its
cstcrasc or phosphatc activity (5) with in tlrc nrusclc Ill-rcr.
l-ow. or rrcglcgablc activity ol'cytoplosntic CA prcscnt in typc II Ilbcrs that
dcpcnd on glycogcnolysis lbr their activity.

Fig I : scction o1'nruscle staincd fur carbonic zrnhyclrasc.'fype I (clccp).
'fy;tc 2 (liglrt)
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Fig II: serial section of muscle stained for SDH. showing the same fibre
types as in Fig. L

Fig III : serial section of muscle stained for ATpase. Showing the same fibre
ty'ping.

This mean that the c),toplasmic form of cA has no role in glycogenolysis
and not needed b1'this type of muscle fiber,s.
From all the abo'e and *'hat is in fa'our of our aim is the cl,toplamic formof CA is present in hi-eh concentration in type I muscle fiber and not in typeII and in betu'een in the intermediate fibers so can be used for muscle fibers
typing.
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Abbrcviation
ATPasc = Adenosine triphosphatase .

CA : Carbonic anhydrasc.
' SDII : succinatc dchyclrogcuasc.

Vol. 13, No. (4),2002
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Dcep Atomic Binding (DAB) Approach irr
Intcrprctation of Fission Products llch:rvior
in Human Body and Hcalth Conscquences

AI}STRACT
Accordirrg to nrodcls uscd to prcdict hcalth cllccts ol'lission products

enter the human body, ci large number of fatalities, tnalignancies, thyroicl
cilllccr. born clclccts gcnic... 0.. ctc.. Ilut thc actual clatit allcr Chcrrrobyl ancl
'l'MJ accidcnts, and nuclcar clotonations in [.JSA attcl Matrshal lslands, wcrc rtot

consistent with tltese utodels. According to DAB, thc.;c dutct could bc

intcrlrctcd, untl conflic'l,s bclwcan .fitrmcr moclal:; pradiclions und uctuul.fialcl
dulu cqtluinad.

INTRODUCTION
-l-hc nrovcrncnt o1'raclionucliclcs li'onr its sourcc, within lircl cladding in-

aucl cx-vcsscl, insiclc rcactor containnrcnt, and in thc ctrvironmcttt ltas lrcctt

studicd Ibr ycars, with thc principal obicctivc of tracing tltc routcs by which
they acoumulatc in tlrc lbod chairr and bccome availablc lbr hutttan

cutrsuutptiotr

According to IAIIA reporton Chernobyl accidcnt [lAI]A -19961. 
no

strstairrctt scvcl'c irrrltacts tln poptrlations or ccosystcttt ltavc llcclt tlltsct'vccl. attcl

a low risk was associatccl witlr tlrc prcscnt racliatiott lcvcls itt ntost ol'tltc
contanrinatcd arcas.

Ol 7.1 Million rcsidcnt o['contanrinatccl tcrritorics, it was cxpcctcd lry

nrarly prcclictivc rtrodcls, one ol' them is DOE [1988J, 470 fata]ities, dttc tt'r

lcukcntia. But lo thc ycar I99(r. no consistcnt attribtrtablc incrcasc has bcctt

rlctccte:rl cithcr irr tlrc nrlc ol' lcrrkcrrril ot'irt tltc incirlcltcc ol'itlty ttt:tligttattcics
irr rcgions in wlrich thc lcvcls ol' lirllout cxcccclccl 550 kllcl/nr2. othcr tltatt

tltyrlicl carcirrorrrls. l;ultu'c incrcusc ovcr tltc ttaturttl itrciclcttcc ol';tll catlcct's
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among the public rvould be difficult to discem

[fNSCEAR-7993, WHO-1 995, Eisenbud -1997, IAEA-l 96 I ].

Of 200.000 persons !\'ere responding to the Chernobyl accident during
1986 -1987 

(liquidators), it was expected 200 fatalities due to leukemia (150
u'ithin l0 years), but nothing occured [AEA-1996).237 of the liquidators were
admitted to hospital after they were sussested to suffering from clinical
sy'ndromes attributable to radiation exposure. l3l of them were diagnosed as
acute radiation syndrome. 28 person of the l3-l died as a consequence of
radiation injures within three months. 26 person (of the 28) associated with skin
Iesions that affected over 50% of the total body surface area. Although
gastrointestinal damaged rvas a serious concern among ll of them. Overten
1.ears of the accident, 14 persons died. thev u'ere not directly attributable to
radiation exposures. The other 2 deaths resulted of trauma ILfNSCEAR-1993.
WHO- I 995.Eisenbud -I 997. IAEA-I 9961.

The increases of thl roid cancer har e been obsen ed in children who
w'ere born before or within six months of the accident. The incidence of thyroid
cancer in children bom before more than sir months of the accident drops
dramaticalll' to lou'level expected in unexposed population. To date, 3 children
died. For the fufure: thyroid cancer incident is verl'difficult to predict. There is
a major discrepancy betu.een the number of thy'roid cancer appearin_e in those
ri'ho w'ere children at the time of accident. and the predicted number of such
cancers on the bases of standard thy'roid dr)simetri'and cunent risk projection
models. This difference ma)' be result of ser eral factors unique to the accident.
rvhich are not typically incorporated into standard models. The increase of
incidence of thyroid cancer w'ill most probabll' persist for several decades

ruNSCEAR-1993, WHO-I995. Eisenbud-I 997. IAEA .-19961.

This leaded Rohn [995] to conclude after a pooled analysis of seven
sttidies that "the th,""roid gland in children has one of the highest risk
coetficients of an1' organ. aiso it has been shou'n that l'tll is less eifective ip
producin,e thyroid cancer than X-rays. u'ith a carcinogenicitl'of '''l is no more
than one third that of extemalradiation.
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Sturlics irr rcgi()ns ll'lcctccl l3ll rclcascs li'onr Cllrcrnotryl ilcci(lcnt
suggest that thyroid canccr is occurring in childrcn at a ratc cquivalent to l"hat

seell irl other studies lrom cxtcrnal radiation [Bcral-19961.

Ovcr thc lbllowing ycars ol' thc accidcnt thc principlo pathways by
which hurnans were exposed werc ingestion Of 'l'Cs and l3aCs in foocl
cspccially nrilk and potatocs IUNSCEAR-1993,IAEA-1991, l]isenbud -l 997,
IAEA-1996]. Although the translcr l'or radionuclides from soilto milk of cows
grazing on meadows varics by a lactor ol'scvcral hurrrdrcds [UNSCEAI{-1993,
Eisenbud- I 997, lAE. A- I 99 6).

l)rc-acciclcnt data ou occurrcncc ol'abn<lnnalitics iu lhrnr aninrals havc
becu analyzed, and comparisons havc bccn Inade bctwccu thc li'cclucncy of suclt
abnormalitics in clean areas and their l'rcqr"rcncy in arcas contanrinated by
Chcurobyl acciclcnt. No statistically signiticant ittcrcasc in li'cclucncy in thc
corrtarninal"cd arcas has bccu notcd [Alcxakhin-1996.1.

liyc tissucs ol' rats lkrrn tlrc 30-knr z()nc ilroulld C)lrcurobyl hitvc ['rccn

studicd using thc cycs ol' intact rats o['tlrc samc ago ll'onr Odcssa as controls.
Signilicant changes havc bccn fbund both in ccllular clcnrcnts ol'thc tissucs

stuclics and in tlrcir cxtra ccllular conrporrcnt ol'30 l<nr zonc rats lBushncva-
t9e6).

Invcstigation o['birth dcl'cct anrorlg animals rcvoalcd tlrat thc inoidcncc
of such anonralies in agriculture anirnals in non coutatninated areas did not
dill'cr statistically fronr analogous fi'onr arca conteuninated by thc Chcrnotryl
acciclcrrt I lAlrn- I 996 l.

Altcr 't'MI accidcnt, the doses fiom ingcsted radionuclidcs wcrc lcss

than that Ironr cxtcrnal radiation ll:iscnbucl-19971. Acting on thc ttssutrtptiott
that a nrajor radioiodine rclcase occurrcd, during (l-4) April p<;tassiuur iodiclc
was supplied (after 5 days of accident). Fortunatcly, there was no need fbrc it

[lriscnburl- 1997]1.
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Z.Data from Nuclear Weapons Tests

During the period 1960-1965 the U.S public health services conducted a
study of resident rvho were children during the area of open-air weapon testing.
The children were presumed to have consumed fresh milk, Which would have
been the major source of radioiodine. The highest exposures were assumed to
have been in Washington county, Utah. and Lincoln county, Nevada. The
results of the survey shorved no elevation in neoplasms or other thyroid
diseases among the more heavily'exposed children [Eisenbud-i997].

After the thermonuclear weapons test of i \Iarch, 1954 in Bikini Island,
the 23 fishermen exposed to fallout from this rest were externally affected,
Itching and burning sensation, and some of them. adiminution in white blood
counts '*'as marked. Internal effects '*'ere follou ed-up for 2 person, one died,
after 6 month of exposure. of a liver diseases. the result of radio chemical
analysis of his tissues were so low. less than 0. | -2 pCilg, compared with
radioactivit)' content of environmental samples -<oCi/mi in their boat. The
second died 21 y'ears later, radiochemical anall'sis of lung. liver, spleen, kidney,
p-ancre-as. and bone were negatively for tn'o lone lived nuclidesof concern

"Sr. "'PU [Kumatori 980. able l) represenriradioactivity distribution in
the second diseased person. This particularll,notervorthy in view of the heavy
deposition on their boat. Follow.up studies of the sunil'ing fishermen were
ne_qative for 28 )'ears post accident [Eisenbud-199]. SCOPE 28-881.

Table(1)

Distribution of radio activit)'(pCi'grin deceased man

Tissue
Fraction I Nuclide Liver Kidner Lune i Muscle Bone
Ru+Te 1 lU8R+1°°

Rhl夕 Te <o.l I o.q <o.l I o.z つ

一

Zr+Nb l  ヅZr+力Nb 1 l 0.4 0.3
つ

一

Ｒａｒｅ赫
ce+144Pr  1  2

|

1 051Q5 20

Sr | 'usr+'uY 0.6 0.4    ～0.1 1  <0.1 1

つ

一

，
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'l-ltc nuclcar wc.lpons arc cxtrcrncly cllioicnt killing, dcvastatiorl, .utd
irrccndiary dcvices. 'l'hc dcaths in Iliroshirna and Nagasaki rcsultcd in 20-30'Yo

ol' tltc cascs liont 1-rt'intary lrunrs, 50-60Yo ll'orn nrccharrical irr.iurics, sccorrclary
burns, and approximatcly l5% Ii'onr the radiation inir.rrics. l20,000persot1s
rvcrc killccl out riglrt in both citics. Irr Iliroshirna ancl Nagazal<i, l3 ancl 7 knr2
wcrc clcstroyccl rcspcctivcly. 'l'lrc blastplcssLrro wavo causcd a scvcr darnagc ttt
structures at distancc of 2-3km. Individuals who wcrc close enough to grouncl
zcro. to rcccivc a lcthal closc of pronrpt nuclcar racliatiorr, wcrc urorc lil<cly to
Itavc bcen killcd out righL by thc blast or thcnnal Ilash [SCOI'1i28-1988,
Eisenbud- 19971.

Aurong tltc .lapancsc atonr bonrb survivors. thc incidcrrcc ollcul<crnia
rcachcd a peak in thc carly 1950s, and rcturncd to ncarnornral by 1970. lly
1987, hall- ol' tlrc irradiatcd population is still alivc, a total ol'231 clcaLhs ll'orrr
lcukcruia wcrc rcporlcd among a study sarnplc ol'about 93000 sulvivors who
contprisccl thc "lilb-spaur stucly". Ol'thcsc cascs 156 would havc bccn cxpcctccl
irt an urlcxposcd population, lcaving an cxccss ol'75 duc tO racliaLion inductiorr

[Cembcr-l9tl7, l]iscnbud-l 997, UNSCEAI{. I 993 1.

An exccss ol' 30 cascs ol thyroid canccr ha.s bccn rcportccl amoug
.f apancsc survivors IUNSCITAR- I 993].

1'hc 25-ycar cxpcricrrcc ol' 1292 cltilclrcn who wcrc in utcro clr:ring
bonrbirrgs, wcrc stucliccl. Although thc cstirnatccl dosc rcccivcd lry part ol'Llrcnr
was about 2.5 Sv. no incrcarsc was lburrd in thc inciclcncc ol'lcukcnria or othcr
canccrs during thc lilst 25 ycars ol'lil'c IUNSCIAIl-1993, Eisenbud-1997].

"l'hc gcnctic cllccts ol'racliation h:rvc nol bccrr sccn in irracliatcd hunran
poltulatious. cvcu aurong tlrc two largc populations ol'thc atonr lrorntr survivors.
Also, cxpcrinrcrrts with rats inclicatccl that thc gcnctic oll'ccts ol- radiation wcrc
lcss tlran had bccrr lrclicvccl. ancl thc stuclics irr .lapan coulcl fincl rro licnctic
cllbcts anrorlg tlrc oliisprirrg ol' survivors ol' thc atontic lxxnbittg. 'l'ltc rlat:r

indir:atc that acute radiation cll'cots to nrodcratc doscs has a ncgligiblc aclvcrsc,

altlrough the gonads doses arc 0.4-2.5 Sv. So a shift of thinking took placc and

thc cancer induction risk bccarnc the nrain couccm of - Iiealth cffocts of
ionizing radiation {UNSCIIAR-l 993, Eisenbud-l 9971.

"
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In Nagasaki, many individuals. were in the lorver floors of earthquake
proof concrete buildings, were survived with radiation-only injuries, although
these buildings were 500m from the ground zero [Cramer anth4slater-1993]

3. The aim of the New proposal
The present assume that the ionization states of the new born atoms and

the long term high temperature were not dealed rith in an appropriate way and
they w'ere the reasons of former models failure (corsor. Oxidatirn release
models. so he introduced a ne\\'approach to interpret F.P behavior which is the
DEEP ATOMIC BNDING (DAB) based on the tirllor,r'ings:

1- A new approach of ionization states of the tission newborn atoms called
High Ionized Atoms (HIA).

According to this approach. the fission atc'rm destrol's completel.u*. during
fission process, due to the large energy' released during the process, and

differences in electrons binding energy benveen the initial. and final states

released during the process which occurs via three stages The newborn
atoms are highly ionized. 10-12 electrons associated ri'ith each nucleus as a

result of electrons inertia.

The neu'born atoms have a large probabilitl' to create bonds between
them to form molecules. These bonds are aI the L. or lvl shells. and it is
called Deep Atomic Bindin_e.

2- The molecules stay in the reactor at high temperatllres for long
periods, so they undergo man)' stages of compt-rsition and

decomposition to form giant molecules.

According to DAB highlv attached molecules and giant molecr.rles are formed
in the fuel material and released to the envirorurrent. as ordinarl'or accidental
releases.
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4-(DAll) :rrrtI l,'ission l)roducts llchavior Motlcls, A Conrparisott

According to thc lirrnrcr utodcls, radiortuclirlcs ol'lr.P lrchavior in hutttatr

bocly. is clctcrrninccl by tlrc initial chctnical lbrtn ol'tltc aditlttttcliclc crttcring thc

ccosystcrn. "l'hc bchavior which has bccrt lirund s tlrat, a vcrtical ntovcrrrcnt in

soil, plant uptakc via tbliage absorption aud root uptako, and lastly transl-cr to.

and llletabolisur in anirnals and hurnaus. It is cxpectcd, accordiltg to thcsc

rnodels, a very rczrctivc chemical spccies movcs according soil typc and

graclicnts, ancl high uptako ratios by plants, altintals, uttd Ittttnittts ol' tltc
radionuclidcs. l3ut, in contrast, deposition ol'F.P altcr Chemobyl accidcnt was

often ilr non-exchangcablc ornls. lso a considcrablc fractiott ol'dcpositccl

raclionucliclcs wils prcscntccl ils insolublc irr watcr or ncutritl stllutiotts

lscoPDso-1993J.
l'ftcse llcld obscrvzrtions fi'ont Chcrnobyl, arc sintilar to otlrcrs ll'trrrl

1rllrcr accitlcn(s. highlightccl a lirct tltat, tltct'c wcrc t'lo orclitlat'y chcttlic;tl

cloprcnts, or cornpouncls whiclr uudcrgo ordinary cltcnlical rcactiotrs

[SCOITE5O- 19931. and strcss thc failure of former modcls ancl givc an cvidcncc

to thc priority ol'DAll to intcrprct tlris bchavior with morc rcliability.
ln thc cases ol animal, and hurnan uptakc ol'radionuclidcs, it is noticccl

tlrat. a part ol' ulttakcd rrucliclcs is absorbcd within thc body atlcl rctllitit.tclcr is

rclcasccl outsiclc tltc lrodY.

Dcspitc ol'tlrc cl'lirrts ntaclc by lbrttrcr ntodcls to ttsc thc chctrlical

siurilarity [rcLwccn sornc rrucliclcs with racliortucliclcs, c.g. "t'Srwitlt Ca. itllcl

'l'Cs witlr K, to intcrprct and asscss thc qr,rantitics ol'thcsc raclionucliclcs

absorptiop in anirnal eurcl hunran bodics, thc ficlcl otrscrvatiotls arc always

aglipst thcnr. 'l'lris is. in adclition to thc dilibrcncc ol'absorptitln bcl.wcctl

dillcrcpt sltccics. wlrich thcy rolcr it to pararttctcrs ltot always tttlclcrstoocl

lscoPE5o- lee3l.
llut il' l)Al] critct'iolr-whiclr ilssunrcs a strottg itttt'itctiolt lrctwcctt :ttotlls

ip the moleculc, ancl betwceu the nrolccules in tlto giant ruolcculc, tnakc thcsc

molecules in 1o1-exchangeable forms- is applicd assuming the passive simplc

dillusion proccss in the gut, it is casy to undcrstitnd all non-unclcrstanclablc

issues. 'f[cn if particlcs cntcr thc gut (with irradiatiorr through passagc), and

clillirsc througlr guts wall to lrlood vcsscls, tltc tttairr paratrlctcr al'l'cct tlris

dilllsion is tfic sizc o[particlc. lf it is equal or smallcr than the gut wall entrics.
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it will pass to blood vessels, as the particle size is smaller. there is a possibility
to reach many parts of the body with a rare ionic-exchange process. If it is of
larger size, it will never go through guts u'all, but release outside the body, with
the onl)' risk is inadiation through passing. like rvhat was happened to
Chernobl'l l4 damaged gastrointestinal tract liquidators.

This explains the differences in measured biolo-eical half-lives of the
nuclides, and the difference in radionuclide absorption betu'een different animal
species, e.g. mono- and poly - gastric animals. u'here the first is better absorber
than the latter.

This also explains the milk contamination. that small particles may
distribute in milk, when infants drink this milk it alreadl'have fine particles
which r,rili distribute in infant bod,"- and this is the case in smallanimals. During
milk in,sestion the contaminating radionuclides irradiate all parts of
gastrointestinal tract and other organs, the most sensitive is the thyroid
especiallf in babies who are belou' six monrhs old. The radionuclides
distribution differences in infants and verl' )'oung animals ma1' guide to
different distribution behavior of nutrient nuclides in animals and humans.

RESULTS AND DISCUSSIO\

l. According to DAB, the reactor accident radiological impact in the
enl'ironment is reduced. The particles in the atmosphere will precipitate, in
soil w'ill stay' in the upper layers, and in s'arer ri'ill be sedimented, even
during a major accident like Chernobvl. concerning radiation safety
directly'. Lastly the radionuclides r,r'ill stav on soil surface and on sea
bedrock as particles. and '*'ill never be available in ionic forms r,vhich
reduces it is mobility and then it is danger on living species. This also
reduces the expected potential risk associated uith nuclear energ),industry.
and. for faraw'ay, the radiophobia.

Radiation protections measures durin_e and after accident (e.g.
' evacuation of affected people. providing reliet'... .etc) may'be directed in a

better rvay , and the expenses at' these measures rrill reduced.

2. According to DAB, we can differentiate berri'een the chemical behavior of
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F.P. irradiation ;rroducts, arrcl natural radioactivc lnaterials. 'l-hc latcst arc

t5c most casily to clcal with, willic tilc scconci is a littlc dilllcult eu'iscs

whel dealing with, whereas it is too difficult to deal chcn-rically with Ir.P.

lgnoring tlrcsc clil'lcrct'rccs irr chcrttical lrchavior of clclcrcrrt racliontrcliclcs

is tftc utost inrltortanl rcason oI l)rilurc ol'thc lbrtttcr nloclcls dLrring Ir.l)

modcling in thc laboratory.

As a result ot' thc lbnncr comparisons artd llcld obscrvations, ollc l-nay

Iroticc thc lrigh scnsitivity ol' ncwbonr lrabics, lrclow six trrotttlls. to

racliation. aucl thc dill'crcncc bctwccn aninrals attcl ltuuralts trlctatrolistlls ol'

nuclides.

Dcrivcd air copccntrations, annual linrits ol'ittLakc, artd biological IIall'-livcs

for radioactive ntaterials should be revised'
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～
メlott ψ,国IJ a  ⌒こ上トーーーー」l

中二|♂ j口|“■ど ま`l国|●

―
メ JさJ`e Y′ 6`Jォ とL`A3」

。社 ,1～■|●メ
“
上´メ

1こ■ミ̂1■、メ」|』＼ユ|ルメよ い`し亀ン」」島メ|1払
Fヽ
ミ11メ|ヨ|びメ 」墨J

押ヽ‐ ―
ム J`"|夕 |≒カ

( e… Jl●1   1.メ ´ 。
,。 `(KH4P04).勢」こメ1●Lメメリ」 ´

｀

・口|シ メ ひ υKl´ Y° ,OH4S04)。メリ 1山喚メ ■ 。
`Mg2S04)

騨
`｀

。う」 L」」占 1,° げ」 1酔_→ Jリコ |い lLヽ スJ■り̀ μ l

ジぃ1守百ひ__ギ `(2♂ /s」、5Lス ヽヽ )e｀
γ` 3」夕 6Lメ|

出も Lυい IJンコ |メ| スミ‖ン Jし ,ム・ヽ」 i脚 ユ 〔,。 ご
1夕 L`・  ^

J^t^]J´こ」|卜___“ (Loop)ぃカメ■1錮―」い  ヽ へlJ`｀ 1二ヽ

eΥ
′`~Y16Jン _´ 二 スヽ

ギ `(PDB)」… J」 (MEA)(fリ メ|五」メlc非

√りlL」 許 押ヽ 1■メゝ |』 ニーーー」lJIン ル ‐ヽ J`at tA3=

6」ナーー=■ 411■

こ」(■メ|めリン
`篤
・ ^″|メi●ユ1・ ヴ鼻

`■

i管■_´ `卜
°

…

け
」 I JJL_」 |ひ 出

―
Jど ,° )ム

ー

(1・
〔 )´り J  ・lJ

脚 |トム J´り L」 許一 許 "り
1出 ど" スリ́ りぃ|り |

Jユ__→ ″|メドlJ,こ1´ユ」|」卜_^Jl・ F夕 3」
FY′

6ヽJ♪ ■ル 共

・ヽ メ1甲|ま

・　
）

"



r・・rイクロ .'r―/ 与 出 卿 ′ル ‐

arJ*.i:I .bl-Jyt +ri
-tLri i+Ji .!J.-- i . otls 4+iti i,I- rty. % I api.yer.Jl ,.p]ii. .-;-

:s:!KJ i?_,r-r:j

. ( o/o \ ..) .o_i,rqJt ,.r!-tr:t* slc d ri-i dJlt d EijI !-rt
g_.FJt 5i!t o"\ yYo o. 

_r ...,"rJI L-Li* yoo. d- d-fi1 qiEll d .l".i:ijl J.-rl
. j,.l- .rly % f rs]c crrLll

!l -r* o/o o, s cy 4l u-li:* o/o o, ,)n;_eS;j d.Jllll € *sjl f-rl
11- :ljr % { ..Je .g-llJl

. (% \.. ) "r, i,t--.rly 7o I i.r,; crY r. er..r-Fr 411_.!t .9 *Jt L-rt
..!)L"LJl a*-+l I a-,_.r$ rl1. 6c \ . . .JS.1 ,.. f,Y :i.-,r UJ,ll ,-,rJ -i

(:lY!l 4:...iiJ LJ ii
Slant )el,lJl ,,r tt G.cJjtt L-rt J. t"y^ 0. ,j+ .ii.r .:,),plt Lr.:ri -

(MEnl I .rt_# Ji- \.*b a:jL -.,Eit qr-+i Jl er(
4rL *+l+j JJ, Jl LF-yl djll.- Jn p. ,{.'t- t^ rlJ; y^-yl -o-.!_>+,-.,. ^- ,

icL. y t e, I LiJ ,_-____Llt ,.yi,i ,-,-.r 1,r.. - .pl-, !_jjl !*ij d. & yo 
Glc'

dJJr J ..------;Jl ;jii ol d1:l .!.r; ,]^Jl ,-l________J- t""+ Jin , ,_c-l.:i

Vo O. d1siJ o+-.r_rll J"--rlt i-r- & \ . . ,r------lc .9 rL_----- *+t+j
(rtJi:t .tc)i-x-----------Jl i--,1 .:j)-LJt ..,p iJ-L-.JS!r- 

"rU. 
%

,j,r i+l------ll rl/ A-u------; nrSr d+..r ( MAO; u r c-r-- % yo 
-

rJl b' rJn.4-!-y! rJJi y. ;_,11-.p1 tr.r...,,-,r.. - . % i.jjt{jll ,JJU|
,,r........-Jjl J.-rll o. & Y.. -J. €jri.] J.o,r l+.r !+L------+j dJtrJ G--- ll

qiU-x-sll jljdjl jt{++ ;J siJl 1:rill 6- e-cL- !,r ;lJ j r . irt -l ,-,,. . -,
( E,lcctrical shakcr)

ヽV



″′
`′

どな́場 ´にご工凍′フし毎■γ枷ケごり´0″rrirrrr″′′′sら■´ιL`歩 ル
“

佳場 ル ム/」/‐

もJメ1社SI,島 ■ 国 5,劇18述

―
タ リー 』 甲 l・Cごト ー ` 

1ヽ国|`。_」 l二_中

WIFUG,500E LAB)と ,ψメ ン 劇 ‐ 」 I JL一
一 ⇔ ´

工 二 一 ― ― 」中

許 JJ“」1己畠 11`Jヒ さ゛6」 j“饉 J♂ 6υ Jさ
Y° … 社 ン ■(cent五 fuges

)‐jり `い 3日1・メ 11 り ｀ -4｀ヽ
"К

∴ふ ―メ 1もっ興 |

.社,一 =_、 ―
ハ 1許 (乱|メ

ヴユ」
`脚

J藁

んへCC(5♂ い」メ1礼メ lo非 |」 ^1「 |』出口16_´」 げユメIJメ劇1メ

“
´

。
)

6ォ」|♂ いリメ|夕菫

」 もさ」メIJSガ Lヽ礼ユ ■― ム■日|ヽメ 1ヽX´ ご JメIⅢ ,■ ´

.AACC(5)

●しメロ|夕壺

卜 ´ e二
°・ げ ■

J■ Jい )が Jぉ )さ ひ
6さ」」 ●勇 |一 J～ メ

…

1

』 い」|ど LL 6a41メ こ ごЧ ルJ´ 。L´ 〔・・ぽノ十一」|ジエL
エー 。・1・ "ぽ→ めメご一判よびメ1単メ■ `メロ1畑1羹メリメ」 |

｀ミIL_`(ヽ )とも J^も 計ニメ6りJ♪ム♂ύ `メ出|・ t41い ♂ |が IJ
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ABSTITACT
l5I isolates welc idcntiticd ol'Azospirillun outol'289 nitrogcn lixing

bacteria. These isolates were obtained from soil rhizosphere and sterilized
rice root of different regions in Iraq. Utilizing biochemical and
physiological cl.raractcrs, the isolatcs wcro di{Ibrcntiatcd into thrcc spccics,
A. brusilcnsc, A.Lipo.lbrum, and A.irukan;e and their numbers wcrc 88,16
and 47 respectively. All isolates of l. iraterrre (cxcept two ) wcre obtained
from slerilized root. Using nlodilled l{ed Congo mcdiunt for isolation,
purilication and identification. 'l'hcy wcrc classiljcd into thrcc groups (A, t3

and C) aocording to colony colors. I'ho rcsults indicatcd that thcle is a
relationship bctween biochenrical characters and lcxlurcs , shapes and colors
of colonies. It seemed that there was a sintilarity betwecn colonies of the
same group , whioh diller from the othel groups.
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ABSTRACT
The measurements of testosterone lovel in serum have used in

diagnosis of many pathological cases like dclayed pubcrty ,infertility in
male .hyperandrognicity irt childrcn. We havc dcvclopcd
radioinrnrunoassay lbr testostcronc in uralc scruttt using solid phasc

(acivated cellulose) binding to anti tcstostetone antiserum. Thc antibodies
were raised in rabbits against testostcrone -3-carboxy rncthyl oxintc -

[]ovinc scrunr albumitt.
The antibodies were purilied by gel filtration ( Sephadcx G-200) and

ion exchange(DEAE- .Sepharose-48).After purification lhe cross-rcactious
with (5-t)l l'l') lcll to lcvcl that did not irrtcrl'crc witlt tcstostctottc
nrcasurenrents in malc seruur .lodination was carried out by thc chloraluiue
-T- method using tcstostcrono -3-carboxyntcthyl oxinrc-histanrinc wlriclr is
rrsctl irr rad ioirnnt unoitss:ty ol' tcsk)stct()trc. 'l hc traccr had lorrg tintr:
stability lrrtl high itnrttutto activity ol' iodirratcd tcstostcrottc. 'l lrc
withinassay oocl'llcicnt ol'variation was cstintatcd by tncasuring tltrcc
scrurn sarnples 20 tinrcs and gavc anlcan .rssay lcsults ol'0.46,2.(19 artd 8.93

ng/rnl with ClV s ol'ti. I 0, 5.(r(r arrtl 5.3 l()/o rcspcc(ivcly. Ilcsults obtaincd lbr'

scrum sanrplcs arc corrclatctl with thosc usirtg conrnorcially availatrlc kits
(n=40 sanrples) (r=0.98). 'l'hc assay proved lo bc suitablc lbr rou(inc
clinical asscssnrcnt ol' testosterouc disordcrs.
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AI}STRACT

The aim of this study is to investigate the risk ofoccpuational exposurc to x-
rays in blood of rad iographers.The data obtained on hernatological lcvels rcvealed
insignificant changes in crythrocytic counts,platclatc and henroglobin concentmtion
due to occupational exposure of x-rays.Sign ficant decrease was recordcd in packcd ccll
volunre(l'CV) due to exposurc of x-rays.'l-he data obtained revcaled tha( exposurc to
x-r'ays causcd signil'icarrt incrcasc irr scrunr crcalirrinc,uric aci<l antl trilir.u{rirr
colrcenhations.
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