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ABSTRACT

A survey was perfouned on the prcscnce of the genus Citrobacter
that causes urinary tract infections in 450 samplcs of mid-stream urine
collectcd Itonr paticnts cornplaining fi'onr syrnptoms ol'U. T. I. S. From thc
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results; obtaincd l8 isolates (4%) werc due to infection wiLh Citrobacler

spp. Results showed that local isolates of this bacteria werc 90o resistant to

ccphalcxin, 8570 rcsistant to Ampicillin 9 3% olthcsc isolatcs were resistant

to ciprolloxacin, and all thc isolatcs have shown multiplc rcsistance lbr
antibiotics. Out of the isolated bacteria,507o showed the ability to produce

B-Lactaurascs cnzymcs, and 4 isolates (22.2%) had thc ability to produce

Extended spcctrum p-Lactamases (ESBLS), while l 'l isolates had the ability

to produce hemolysin. The plasmid-DNA content for those isolates was

studicd. most of isolatcs contained more than onc plasnlid band, lour

isolatcs wcre lbund to produce hemolysin, ESBLs' these isolates were

selectcd tbr studying the translbr of the genetic detemlinants for the multiple
antibiotic resistance. Results showed that only two isolatc were found to

transfer ESBLs gencs. Resistance pattern has shown in all the Trans-

conjugant isolates.

INTRODUCTION

Cilrobacler is a distinct group of Cram-negativc bacilli belonging to

lhe Enterohctctaritrcette familytt). Cilrr.,haclc, spp. Encapsulated, have been

associatcd with urinary tract infcction, and nconatal nrcningitis(2). although

it can also be lbund associatcd with pneumonia, wound inl-ections, and other

syndlomes(l).
Rcsistancc to widcly uscd antibiotics is a nrajor problem in treatment

ol' in1'cctions in hospitals and is lurthcr conrplicated by the emergence of
multi-rcsistant gram-negative rods, containing transferable resistance factors
ta). Cilrobuctor isolates are resistant to nurnerous antibiotics, other wise,

multiresistant Cilrobuctar isolates have been described(s). The origin of this

rcsistaucc was duc to mutation in thc genome, that give rise to resistance in

nricroorganism, gaining a genctic element (Plasmid)' That carried the

character of resistance liom other bacteria that had it, and Jumping elements

betwccn both plasmid & chromosome 
(6).

An increase of bacterial resistance to B -lactarns especially to the

thircl gcneration cephalosporins, has been observcd in ntany countries

becausc of the production of p - Lactarllases' rcsponsiplc for the dcstruction

of tlic cyclic anridc bond o[p-Laetanr. 
-fhc g"n"t can be located either on

chromosomes or are carried by plasmids(7). The transferable resistance to a

widc rangc ot' [3 -Lactams. I]xtcndcd spcctrullr cnzymc has bcen

つ
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disseminated among enterobacteria isolated in Greek hospital, the enzyme is
usually encoded by large (60- 120 kb) sell'-transmissible plasmids.

Tlris was conllrmed in scvcral gcncra of Enterobacleriaceae (t), 
by

extended spectrum B - Lactamases (ESBLS) derived from TEM and SHV
c,tzymes (').

The object of this study was to invcstigate the occurrence of
Citrobacter Spp. In UTI paticnts aud to dctcrminc thc natural susceptibility
to a wide raltges ol'antibiotics and tinally to provide infbrmation about thc
transfer of genetic detenninants of some virulence factors.

MATBRIALS & METHODS

- Clinical specimens:
Urine Sarnples form 450 patients were collected from three hospitals

in Baghdad and a total number of 18 clinical isolates were identified at the
hospitals by 

. 
classical microbiological methods and using API-20E Systern

according to(lo).
- Antibiotic Susceptibility Tcst: was perlbrmed against l2 different
antibiotics discs according to (ll).

The following antimicrobial agents were used: cephalexin (KF 30
pg), Cefuroxime (CXM 30 pg), Cefotaxime (CTX 30 pg), Arnpicillin (AMp
10 pg), Ciprofloxacin (CF 30 pg), Pipracillin (PRL 100 pg), Co-trirnoxazole
(Sxt 25 pg). Gentamicin (CN 30 pg), Ofloxacin (Ofx 10 pg), Carbencillin
(CAR 100 prg), Ccllriaxonc (CRO 30 prg) and Nalidixic acid (NA 30 pg).
- Il- Lactamase detection test: Was conducted to (12), by using a cupillary

tube method.
- Determittation of ESBLs: all isolatcs were scrcencd by clavulanate double

-disk dillusion tcst according to 
(13).

- Hemolysin production: Blood agar plate method was used to detection of
hemolysin production.

- Plasmid isolations: Boilling rrethod was used according to (la).

- Bacterial conjugation: was conducted to (ls) by using astandard strain ofE
coli MM 294 as a rccipient.

3
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RESULTS & DISCUSSION E

Out ol- 450 urinc sanrplcs, l8 isolatcs (4%) rcsponsiblc lbr Urinary
tract inlbctions were duc to Cilrobacler Spp. Similar result was obtained by
(16)wl.ro isolated 2% of Citrobacter in UTI.

'fhc l)orccntagc ol' t'csistancc of tltcsc isolatcs to cach olthe tested

antibiotics, was prcscnlcd in tablc-1. Thc Quinoloncs g,roup was found to be

thc most cffectivc agcnt against these bacteria, while thc first generation of
p -Lactam antibiotics group was the Least eflbctivc. Resistancc to
Ccphalcxin & Ampicillin wcrc lbund to bc 90% and 857o, rcspectivcly, the

resistancc to old p-lactams was due to the fact that thcy were highly
scnsitive to the hydrolyzing enzymes.

f Rcsi isolatcs of Cilrorlacl AntibioTablc-1‐ of l{csistanlc ?r'.r to Antibiotics
Antlbiotlc It% Antibiotic R% Antibiotic Rozi, Antlbio6c t<%

ofx 0 NA CXN CAR
CF ctx CR0 AMP
CN 1)Rl. sxl' KF

Ano(hcr intcrcsting Iinding in this study was that the third gencration

cephalosporines. also callcd Extended Spectrum - p - l.actams showed low
activity against thcsc isolatcs. Thc highcr nunrbcr of rcsistanoc tlray bc a

rcllcction ol' abusc ol' tlrr"' antibir.rtics particularly broad spoctruur

Ccphalosporincs as was tnctrtiottcd carlicr by(17).

'l'hc rcsis(arrcc is olicn duc to thc production of plasnlid-mcdiated p-

lactamascs thal are ablc to inactivatc cxtcndcd spcctrunl p-lactams.

All of isolatcs in this study showed amultiplc resistance to
antibiotics (Fig I ). Sirnilar result was Obtained by (5) who reported the

presencc of multiple rcsistance antong Cilrohuclcr isolatcs, and sonre

isolatcs showing rcsistancc to lJ-Lactaur wcrc found to resist othcr groups of
antibiotics such as aminoglycosides, Quinolones.

Thc spread of multiple drug resistance among clinical isolates is

believed to bc a critical factor lor nosocomial outbreaks in hospitals. This
indicats that such isolatcs could bccome a serious medical problem in the

next ['cw ycars.
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Irig-l- Distribution ofCitrobactcr isolates to No. of Antibiotics.

It is obvious fiom table-2- that there were only nine (50%) isolates
exhibited the ability to produce B -Lactamases, 4(22.2%o) isolates were
lbuncl to bc ESBLs Produccrs, and I I isolatcs had thc ability to producc
hemolysin. Mutation in the genes ol' B- Lactamases such as TEM& SHV
resulted in ESBLs production(18) may cause resistance to extended spectrum
cephalosporincs, Cclbtaxinte & Ccllriaxoue, in addition to the older B-
Lactams (le).

On the other hand, results ofplasmid content have shown that
isolates of Citrobacter harboured more thane one plasmid bands,morever
thcse isolatss have containcd at least one large plasmid band

Table 2 : Sornc lcnce Ihctors rodtrccd by Citrobqcter i tc
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No.Of antibiotics
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Fig. (2): Plasmid bands ofselected isolates ofCitrobacter

Results of mating cxperiments revealcd that only two isolates were

able to transfer ESBLs & multible resistance genes. These genes were
probably plasmid nrcdiatcd in thosc isolatcs.'fhc occurance o[ESI]L gcnes

in plasmids and occasionally in the bacterial chromosome suggests that at

least some should be on transposable elemcnts. The frequencies ranged from
2.1* l0-6 to 3* l0j (Table 3).

ESBLs were recovcred in Citrobater isolates and the ESBLs genes

werc carried on large conjugative plasmid (20). Multidrug resistance in

bacteria is gcnerally attributcd to the acquisition of multiblc transposons and

plasnrids bcaring gcnctics dctcrminants for dillcrent mcchanisms of
r'.'sistartcc(18).
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ABSTRACT
Fifty is01atcs(73.5°/0)of Pscud011linas acruginosa wcrc obtaillcd

li・on1 68 sanlplcs and werc bund tO bc thc lllaill catisc Of otitis nlcdia.Thc

scnsitivity Ofthesc isolatcs was studicd tOward 22 diドQrcnt alltibiOtics..]「 he
bactcriacxhibitcd nlulti‐ dru8 rcSiStancc、vith ilighpcrccntagcs to thc ll10st of



tilltd t)f Sotrrc &htckt,rru$e l hibilors uul 'the Con,bi"e'l /lctit"t of Sonrc Attlituicrohinl

igu,,rtin l,sui onmurs Acrughutsu tsotuted Fro^ rrt";r{.?,:lt 
l!,":,:i r!. H. Khqnaka

these drugs. However, very little resistance was found against - i
x;iroflo*aci, -(8%)-amikacin (SX)-ana to polynryxin B (2%)' Thc results

of MIC tcst revcalcd that this test unlikc thc disc sensitivity method was

highly apprceciated way to detect the susceptibiliy ofthe isolatss toward the

antibactcrial agcnts. 
-flrc study of thc. efTcct of p- lactamase inhibitors

rcprcsentcd by lazobactam and clavulanic acid showcd a significant results

in rcgaining thc activity ol' thc antibiotic against sonrc resistant isolates.

Whilc thc study of aminoglycoside combinations with antipscudomonal p-

lactam antibotics gave a dranratic effect against highly resiscant P.

acruginosa, in dccrcasing thcir MIC valucs to both antimicrobial agents.

This combination was ollen syncrgestic and might givc a good theraputic

result against these isolates of this pa'ihogen ifused in treatment in our local

hospitals.

INTRODUCTION

Pscudomouas acruginosa is widcly rccoginzcd .as important

pathogcn. lt is associated licquently with scvcre inlcctions(l). Thcre are a

iimite<l numbcr of antimicrobial agcnts with rcliablc activity against P

aeruginosa. Infections-caused by this organism continue to pose a'

theraputic dilcnrnra with high rates of nrorbidity and nrortality because, this

bacteiia is not susccptible to nrany of the conventially used antimicrobial

agcnts (2). -l'his pathogcn is a lcadirlg causc of chronic otitis mcdia, a

si;,pulativc irrli'ctiort ol'lhc nliddlc car cavity(r).
Most inl'cctions oauscd by P. aerugiuosa arc trcated recently with

conrbined therapy. suclr as antipseudonlonal (p-lactamas and

anr inoglycosidcs, -sincc tltis contbinatiou is often.' syncrgcstic and has good

thcraputic results 
(2).

Tlrerelbrc, the airn ofthe present work was to cvaluate thc efficiency

ol' l)-lactamasc inhibitors on thc activity.o Ip-lactanl antibiotics' and thc

c|'ect of courbiuatiotl therapy of two antipseudonronal (B-lactams with two

anlinoglycoside drugs on this bacteria.

MATtrRIALS AND METHODS

Sanrplc collcction atrd /'. ucrugitttt.su isolatiorr: A Sixty-cight

sanrplcs ol' car swabs wcrc collccted (undcr rncdical supcrvision ) frorn

ltaticrrts sul)cr.iug li.orD chr.orric suppurotivc otitis nlcdia, visiting thc EN'f

10
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outpatient clinic of Baghdad teaching hospital during the period October to
December 1999. Swabs were cultured on Macconkey agarplates.After
incubation at 37 oC, non lactose fermenting colonies were selected "and
identified as P. aeruginosa following tnl.

Antin,icrobial sensitivity test: The disc diffusion testof Kirbyand Bauer
was used following (5) witlt the following antimicrobial discs (all obtained
from Oxoid, England ):
Penicillin G(P) 104; Ampicillin (AMP) 25ug; Amoxycillin (AML)IO ug:

Carbencillin (CAR) lOOug; Piperacillin (PIP) lOoug; Cephalexin
(CL) 30 Lrg; Ceftazidime (CAZ)30ug; Cclbtaxime (CTX) 30ug;Teracycline
(TE) 30ug; Chloramphinicol (C) 30ug; Rifarnpicin (RD) 30ug;
Erythrornycin (E) 5ug; Polymyxin B; (PB) 300 U; Nalidixic acid (NA)
30ug; Ciprofloxacin (CIP) 5ug; Arnikacin (AK) 30ug; Neomycin(N) 30ug;
Tobramycin (TOB) lOug;'Gentamicin (CN) lOug; Strepromycin (S) lOug;
Trinrethoprim (W) 1.25 ug and Nitrofuration (F) 300ug.

Agar dilution test (MIC detection test):
a. Antibiotics without inhibitors: This test was performed using different

concentrations of antimicrobial agents in a serial difold dilution
following the method of (6). The lowest concentration of the agent
inhibiting the growth of this bacteria was considered as the minirnal
inhibiting concentration (MIC).

b. Antibiotics with inhibitors: The effect if calvulanic acid (B- Lactamase
inhibitor) combined with piperacillin and ceftaizdime with ratios of I :1,
l:2 and2:l were studied. Tazobactam (tozocin ) which was comercially
prepared along- with piperacilliri in a ration of (l:8) was also tested.

Antibiotic combination tcst: A combination of two antipseudomonal B-
lactanrs. (Le) Piperacillin' and Ceftazirnide) with two aminoglycosides (i.e
Gentamicul and Tobramycin) were used in tliis test. The checkerborad assay
described by (6) was tbllowed to perliom this study. Certain local P.

aeruginosa isolates exhibted resistance to both of these drug groups were
selected to study the combination.effect. The result of this test was
expressed as synergy, addition, indiffbrence and antagonism according to
the values of fraction inhibitory concentraion (FIC) index following (7).
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RESULTS AND DISCUSS10N

out of 68  samplc obtained 50 isolates wcrc identifled as λ

αι″
^ζ

I″οSα  Rcsults rcvealcd that this bacteria was thc most causative

w‖ンド:剛瀾濡朧肝よ錬指li翼∬毯欝斃讐酢thcsc isolatcs l'rolll(Fig l)it iS Clcar l

tO tri11lctilopri111,  nalidixic acid, nitcofuration, Pcnicllin 
‐G, ampicillin,

allloxycillin7 cc“ taxilllc7 cc∬厖idiinc,  ccfalcxin, cflloralnphcnicol and

crythronlychl A 49 isolatCS(98%)wcrC FSiStant to tctracycline 96%to
rifalllpicin and 90 % ShOWCd rcsistant to carbcncillin IIowcvcr,88%and

72  0/o of thcsc isolatcs vヽCre rcsistant to Piperacillin and strcptomycin,

rcspcctivcly lncidcnce of iSolatc resistant to Gentamicin was 52%and 38

% of thc bacteria 、vas rcsistant to Tobramycin lcss rcsistance was shoヽ vn

towards neomycin(140/0)cipr00oxacin 8%and 6%to amikacin Only one
isolatc(20/0)cXhibitcd rcsistancc to polynlyxin B.Thc rcsult indicatc that our

local isolatcs cxhibitcd a lllultiplc rcsistancc to antibactcrial agents.

Thcrcforc, thCSC P  
“
′″曖8′′ο∫α iS。 latcs could be rcsistant to several

ly電:鷺1。需雹胤珊ぶll:寵懇Ъ籠慌よ:鷺郡螺話器:

that thc prcscnce ofthC war gcnc(multiplc antibiotic resistance;genc)could

incrcasc thc rcsistancc oF′  α′′眈8'′οSa tO antimicrobial agehts This genc

lⅢ  TS■ 1llnIItl¶ rも憲『 lb慎
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also indicatcd that ccfotaxime and

cciazidinlc a third gcncration oF ccphalosporins which are also known as

cxtcndcd spectrulll β-lactams has no cffcct on thcse isolates which might

rellcct a scrious clinical situation On thc othcr hand thc isolatcs showed

rt£ 器 鵬 lllyをド∬:麗1‖tlaurdd°

pcm引‖n)whch COnddcκd

icatment ofotitS media caused by ′

α″′g′′Osα (10)HowcvCr,only four(8%)isolates wcrc found resistant to

cipronoxacin(a nCW nuorOqunloに nc);ncd earhcr bデ ‖)COncer」ng theSimilar  inding  wcrc  rcp(

cncouraging rcsultS Of the drug on thiS bactcria Rcsult co‖
cCming thc
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otitis illcdia CausCd by tllis patho3c

against pipcrac‖ lin、 ccftazidillnc,cipronoxacin,gcntamicin,tObramycin and

つ
４



Al-Muslmsiriyo J. Sci. カム′λ/Va。

`り

,2θθ′

amikacin to deterrnine their MIC (Table-l) .This test could probably reflect
.rnore accurately the antimicrobial suscetibility of bacteria than that of disc
dilfusion test(12). The result of amikacin were different. Certain isolates that
shown to be resistant in disc diffusion test were found here to be susceptible
in this test. While 3 isolates in disc dillusion test werc rcsistant, l0 isolates
were nonsusceptible to arnikacin as revealed by the agar dilution method.
Slrawan etal. (1999) have shown that among 1240 P. ueruginosa collected
from multiccntcr study in U.S. that 13J% of the isolates exhibited
resistance to arnikacin. Results dealt with tobramycin were also different
and rescmblcd thosc ol' amikacin. For cxamplc thcrc wcrc 49 isolates
exhibited-resistancc in antibiogram tcst- whcrcas 27 isolates werc found to
be resistant to this drug as was detected by the agar diffusion test the
elevation of the MIC values obtaincd concerning tobramycin came along
with the results o1'(2). On the other hand thcre were 34 local isolates ofthis
bacteria showed resistance to gentamicin whereas only 26 isolates were
resistant to this drug irr- antibiograrn test. Fligh resistant P. aeruginosa
isolal.cs to gentamicin have bcen dcscribed eariler by many workers like(la).
The above results gave an impression that ar-nikacin and tobramycin were
superior to gentamicin for treatment of cases of oititis media caused by P.

aeruginosa. Result concerning ciprofloxacin showed a different values
between antibiogram and the agar dilution methods. Four isolates (87o) were
._ resistant as revealed by thc lbrmcr tcst while in the difbld dilution test the
number of isolates increased to ll (22yr). In Italy,(ll) reported that 83 Yo out
of 334 isolatcs ol'.this bactcria wcrc-rlollsusccptible to this development in
our local P. ucruginosa. lsolates to ciprolloxacin which is considered as one
of the most effective quinolones against this bacteria(") . Piperacillin and
ceftazidime were lcss eff'ectivc agaiust this bacteria

. Results obtained from thc two diff'erent rnethods were slightly
different. Theelevated MIC values could be attributed to the fact of the wide
common use of-b- lactam antibiptics.leadingJo.high.levelresistan.ce.
through acquisition of cross resistance elements. Our results were
approximate to those reported before by other investigatots ('').

It can be concluded that arrtibiotic disc diffusion as revealed in this
work is n6t a highly appreciatcd mcthod to dcect the susceptibilty of-
isolates towards antimicrobial agents uscd.

1-wo B-lactanrasc inhibitors " lazoberctnnr and clavuanic acid " were
tested againt some resistant isolates of P. aeruginosa. Pipracillin to
tazobactam (tazocin) was commcrcially prcpared in 8: I ratio P.

aeruginosct, That exhibited resistance to pipracillin in MIC test were

Ｏ
Ｄ
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that there were l5 isolates with synergisim; 3 with addition, I indifference
and one isolate showed antagonism effects. This result was close to that
reportcd by tzl.

Our finding showed that combionation of piperacillin with
gentamicin gave better activity than the combination of ceftazidime and

tobramcin this could lead to say that combination antipsudomnal penicillins
were more effective than comination of antiseudomonal cephalosporines to
produce synergestic with aminogcosides. Therefore, the use of combination
therapy that has synergrstic or additivc cl'ltct as revcaled by this work may

bc a strategy lbr treatirrg patients ol'otitis mcdia causcd by multiply resistant

P. aeruginosa.

|
|'

Figure ( l): Percentage of Resistanr Isolates to 
'\ntibiotics
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Effect of Sotne ftlactamase Inhibilors and The Confiined Actiott of Sonte Antinicrobiul
iguutt on Pseui:dontonas Aerugirtosu Isoluled From Cases of Olilis Medio

S. F. Jsuawi and H. H, Khanaka

Antibiotics

lsolatc N<r

Arnikacin '[obranrycin Ccnlanlicin Ciprofloxacin Pipcracillin ccnazidimc

Brcak points

(Pg/nrl)'

>16 >16 >2 >u >16

l
2

2

l l 64

4 8 4

“

2

“
5 8 4

6 8

7 :024 |

It

8 2

|
4 256

2 {i

l 8 2 64

.l ) :024

1024

8 !024

It 2 256

ti )

1024 1024

4 2

2 :024

li 2 64

4 1024

8 64

I
It l 64

ll )

64
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Pip : Piperacillin alone.
Taz= Tazocin (piperacillin * tazobactanr) prepared commerciaaly as (8:l).
l'ip" : pipcracillin * clavulanic acid (2: l).

able(1)Cont's..
Antibiotics

lsolatc No
Anrikacin 'lirbranryci 

n Gcntanricin Ciprolloxacin Pipcracillin Ceftazidinre

lJroak points
( us-/nrl)*

>16 >2 >64 >16

1024

!

256

256 256
1024 2s6

(; 4 256 1024

6 8 8 5t2
6 8

6 8 2

6 8 1

6 l

6 !024 1

4

4

ll 2

2

CC 27E5J
Erupinosa

8 4 2

NCCLS (1998), including intermediate and resistant categories.

Table -2- Comparative Suseptibilities of 37 Isolates to Piperacillin, Tazocin
an( Pipcraci I I i rr / C lavulau ic acid Cotnbi ttatiotts

―
‥‐‐

く―

．

ＳＯ

Ｎ

lsolatc
No.

ｌａｔ

ｏ
，

“

Ｎ

T2

1024 256
S !024

!024 ti
256 256

il 256
!024 256 256
1024 8 t28 256
256 256
1024 r28 256
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Effecr of Sotne pluclunruse lnhibilors uul The Confiinetl Actiott of Sonrc Antinicrobial
ig"uttin pseuitlonronas Aerugirrosu Isolaled From Cases of otitis Medio

S. F. Jauawi ond H. H. Khonaka

Figure (2) : Piperacillin and Piperacillir/ B-lactamase Inhibitors MIC
Frequency Distribution for 37 P. aeruginosa isolates
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Distrib'ution i':r l- P. taruginasa isol:les

C"z-- Cegrazidirne alone, Caz: Ceftazidime * clavulanic (2:l)'

Table -3- Comparative Susceptibilities of 4l Isolates to Ceftazidime and

Ceftazidinre / Clavulanic acid Combination
lsolatc

No.
Ca′ C略 ｈ

ｏ

ＳＯ

Ｎ

C2 Ca2c lsolate
No.

Caz Cazc lsolate
No.

Caz Cazc

|

8

2 !28 3

3 1024 8

“

64

び 256

5

7

“

:024

8

256 64

!024 256

8
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Table -4- Effect of a Combination of Piperacillin with Gentamicin Against
28 Local Isolatcs of P

Piprrl = Piperacillin alone, Pip1.t = Piperacillin in combination, genlo; = Gentamicilr
alonc.

Gens = Gentanticirt in combination, IrlC : = Calculatcd as eurntioned in chapter 3.

o Korrernan et al. (1992) havc providcd deinitions of the types of interactions and
effects that nray results. including:

L lndifferent : the result with two drugs is equal to thc result with the most
cflcctivc drug by itscll'.

oI l'. ′θ̀
,`′

lsoaltc
No.

PiP ,u,
(us/ml)

[)i1t n1

(rre/rnl)
Gen ,,,,

111s/nrl)

Ccr.t 6r

(rre/rnl)
FIC

Irtdcx
EFたct*

2 28 4 128 0.093 Svnersv
6 28 2 128 4 0.046 Synerqy

28 1024 16 0.078 Synergy
28 4 128 0.093 Synergy

9 28 8
つ
ん 16 0.187 Synergy

0 28 4 つ
４ 0.093 Synergy

2 1024 32 4 0.126 Synergy
4 1024 4 つ

４ 0.253 Synergy
5 256 1024 64 0.:87 Synergy
6 1024 16 512 32 0078 Synergy
9 24 256 1024 0.75 Addition

24 う
Ｚ 1024 16 0.078 Synergy

26 512 256 512 128 0.75 Addition
つ
４ 4 128 0.093 Synergy

つ
４ 5:2 4 64 0.132 Synergy

256 4 64 0. l4 Svners.v
34 つ

４ 4 64 0156 Synersy
256 4 0.078 Synergy

36 256 16
つ
４ 32 0.312 Synergv

37 つ
ん 4 28 0.07 Synergy

38 256 4 28 0.078 Synergy
39 256 8 1024 16 0.046 Synergy
40 256 256 1024 512 I nd i lference
46 512 :6 !024 つ

ん 0.062 Syncrgy
47 128 16 5!2 32 0.:87 Synergy
48 256 :6 512 32 0.125 Synergy
49 4 0.046 Svncrsv
50 つ

４ !6 64 0.156 Synergy
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2. Antagonistic: the result with two drugs is equal to the result with the most

effeJtive drug bY itself'

3. Additive: the result with two dru8s is equal to combined action ofeach ofthe

drugs uscd scParatelY'

4. Syncrgistic: the result with lwo drugs is significarrtly bener than thc additive

rcspol'tsc.
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Tablc -5- llllcct ol'a conrbination ol'cc[lazidimc with tobramycin against
Of

Caqul = ccftazidinre alorte, Ca4"1 =
'fobranrycin alonc.
Tob6 : Tobramycin in contbination, I'-lC

ceftazidinre in conrbination, Tobloy =

Index = Calculated in chapter 3.
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binveen the use of gentamicin iloue and in combiIlrtion rvith piperrcillin'
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Effect of Sotne p-lactuttutse tnhibitors ontl The Confiined Aclion of Sonrc fuilirnicrohial

ign,,ttin pseudomonas Aerugirtusu Isolaled From Cases of Otitis Media
S. F. Jauawi otttl H. H. Khanaka
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Figure I5): Decrersing the IIIC 
"ralues 

using ceftazidime,l6bramvciu
combiieiion rgainst Locrl P. oeruglnosa. In (A) the difference benveen lhe use

olcetttzidime clooe und in conrbinatibn lvitlr tobremycin. In (B) the difference

benr.een rhe use oI tobrrnlycin rlooe rnd in combinarion rvi(h ceftazidime'
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Three D)iffcrent Mcthods for Detection of P― Lactamase
production

ln Some pyogenic cocci lsolatcs.

SAWSAN S.AL¨ JUBORI
Dcpartnlclll of Biology/collcgc of Scicncc― AL― MIustansiria Ullivcrsity
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ABSTRACT

Different methods rcported for assessing β̈lactamase production in

thc prcscnt study.63 clinical isolatc of solllc pyogcnic cocci WCrC concctcd.
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Three Dilfere,rl illelhodsfor Deleclio't o! P- Lactunlase proU"''" 
'' ;';"nffilli

cocci lsolotes.

Streplocrtccus pyogencs respectively' In the primary screening test for

tffi;; ,"ririon.I", all S. iureus isolates were resistant to penicillin G'

Irnil. .S,rru2r. Pyttgancs isolatcs wcrc scnsitivc' Rcsults of p- Lactamasc

detcctior.r tcst lor .5'. rturcus using 3 difffcrent methods showed that there

;;; ;;"r" tlillcrcrrccs in ,umber o[ positivc isolatcs-.38 isolates gave

,",.,=irir" ,"rrlt ilr tllc standari'l iodonrciric nrcthod of whioh' 3 I wcrc rapid

Illti," ;;;; ;ir"n"tt,," 
"otout 

turn from rlark blue to white dircctlv within

fi;;i";;'"i,;, ,n. uadi,ion of the starch and iodinc solutions' Forthe

,ri"t"ir'Gr.ri assay autl thc chromogenic cephalosprin mcthods' therc

;;;;;i Tsolatcs wlrich gave positivc rcsults Thc l::1 ** considcred

,'r.,*i,iu" in thc nr icrobiological assay il'thcrc was no inhibition zone around

il""';;;."'o;;;;ai.t i,,o"ri,,"a with thc bacteria' whilc the colonies and the

surrouuditrg arca lurll to rcd after dropping nitrocefin solution in the

;;;;;;:" 
--ccphalospo..in 

method' ln conclusion' the chromogenic

""pirafoipo.ln 
mcthocl was casicst and lrighly sensitivc in dctcction B-

lactamasc Production.

lNTRODUCT10N

β―Lacttllllascs arc cnzynics tllat hydrolysis β
―Lactanl alltibiotics(1)  '

‖
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MATBRIAL AND METHODS
Stlndartl Str:rins: arc listcd in table (l).
Clinical isolatcs: 'l'otal 63 clinical isolates of somc pyogenic bacteria were
collected 50 isolates were coagulase- positive S. aureus obtained from
localizc abscess and wound inlcctions. l'hc othcr 13 isolates werc B-
lraenrolyric Strept pyogenes isolated Ii'om acute sore throat. Different
biochemical test werc used to identify bacterial isolates(7).

Primary Scrccning Tcst for Pcnicillins - llcsistancc:
Disc diffusion techniquc was used to determine the primary bacterial

resistance toward penicillin(E). l0 U. penicillin disc was placed on Muller-
Hinton agar plat-inoculated with each isolated bacteria. A zone size less

tharr 20rnm in diarnctcr may rcvcaled B- lactantasc producing isolate.

B-lactamasc detcction tcst:
The lollowing thrcc nrcthods wcrc carricd out to dctcct B-lactarnase

production. S. aureus ATCC 25923 and .&1. coli J53 RP4 were used as a

negative and positive control respectively.

A- The standard ioclometric mcthocl: was done according to WHO(8), and
carried out by making bacterial suspension in srnall test tubes containing 0.I
ml of penicillin G (final concentration 6000 pglml in phosphate buffer). The
test tubes were incubated for 30 min at37"C. The result was considered
positive when the blue colour converted to white within few minutes after
thc addition ol'thc itrdicators (starch and iodinc solutions).

B- Microbiological activity :rss:ry: was pcrlbnnccl according to Bhat(e).

Briefly a lawn culture of
S. aureus ATCC 25923 was cultured on Muller -Flinton agar. Sterile filter
paper disks o[ S.5mm diamctcr wcrc placccl ovcr each platc. Tl-re tcst
organism was smeared heavily on the disk and after 5min, l0 U penicillin G
disk was placed centrally on the culture smeard disk. The inhibition zone
around cach disk was mcasurcd aller incubation tbr l8 hr. at 37oC.

C- The chromogenic cephalosporin (Nitroccfm mcthod):
Platc mcthod tcchniqr,rc was donc to detcct B-lactamase

production(8). The colonies and the surrouuding area turn to red after

つ
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't hrcc DWrcut illclhodsfor Dctccli.t,, ol l'- Lsclu,tl4,$e lro.luclio,t Lt So rc ltogc"ic
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clropping nitroccfin solution (final conccntration 500 pg/ m[ in phosphatc

buffer) on the p-lactamase producing organisms growing on Muller-Hinton
platcs.

RESULTS AND DISCUSSION

Many Methods have been described to detect B-lactamase
production. They are based on changes that take place following pJactam

Lond hyclrolysis in penicillins and Ccphalosporincslr0). This will result in the

lbrnration of an cxtracarboxyl group to give a dibasic acid compound that

can be detected by it's ability to reduce iodine to iodid in the iodometric
metlrod(r'8), a change in pH in the acideometric method(8'l l), or lose .of
antibacterial activity whiih can be dctccted by a microbiological assay(e'10).

With the chromogenic ccphalosporin, an electron shift in the Nitrocefin
molecule yictds a coloured product(8). -fhe prescnt study aimed to
investigate p-lactanrase production in S. aareus and Strept.pyogenes using
thrcc dilfcrcnt mcthods. Ilcsult ol'thc primary scrccnitrg tcst showcd that all
the 50 isolatcs ( 100%) ol' S.aurcus wcrc ablc to rcsist pcnicillin G. lnvcrtcd
result was obtained with.SlrcTrr pyogenes, the 13 isolates were notabely

scnsilivc to pcnicillin G and a clcar inhibition zonc was appcarcd around the

antibiotic <lisc. Lopez and Silva(6) noted that slrcpl. Pyogenes have never

bccu rcpoltcd as B-lactaurasc producers, and allcr the usage ofpenicillin G

lbr rnorc than 50 ycars. It still rccomrncndcd lbr trcating slrcPlpy ogcnes

inlbctions.
Out ol'50 pcnicillin - rcsistant S.aarcus,38(76Yo) gave positive p-

lactarnasc (cst in thc iodonrctric ntcthod of which3l isolatcs gavc a rapid

tcst when tlrc colour tum lj'onr dark blue to whitc (Fig. l -C) within few
minutes allcr the addition ofstarch and iodine solutions. The other 7 isolates
gavc very dclay rcactiou (urorc than l0 ntinutcs), a result may attributed to
l-o* 

"onccntration 
of produced cnzyrnes. Sykes and Matthe #l ) reported that

thc iodomctric mcthod is lcss reliablc with the organisms producing
relatively small amount of the enzymes. The remainder l2 isolates gave

negative reaction (Fig. l-D), a condition implying that such isolates may

conferring resistancc to p-lactamase antibiotics via another mechanism like
modification of thc penicillin binding proteins (PBPs) the target site for p-

lactams action or to low enzymc conccntration. Wedcmann, et al (3)

illustratcd that, although []-lactanrasc play thc nlajor rolc in p-lactanrascs

rcsistancc rnany S rrlrctr.r isolatcs with altercd [)BPs wcrc dctcctcd. I{csults
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of tlre rnicrobiological assay revealed th;at, 4l (82%) isolates were B-
lactamase producer. No inhibition zones were appeared around the filter
papcr disks smcarcd with B-lactamasc positivc isolates (Fig. 2.D) as

corrrparcd with B-lactanraso ncgativc control (5. uureus A'fCC 25923) and
isolates (Fig. 2 A&B. respectively).

Bhat, et. al(e) noted that when penicillin disk is placed over B-
lactamase positive isolate, the extracellular enzyrnes will inactivates the
antibiotic and stopped it's diffusion. Since the bacteria is in contact with the
antibiotic for long time and B-lactamase production can be induced, thus
cvcn isolatcs producing small amount ol' the cuzymcs will give positivc
reaction in this method while it may give negative test in the iodometric
rnethod. That is why the number of positive isolates in the
prescnt study was 38 in thc iodomctric nrcthod whilc it was 4l inthc
microbiological assay. The disadvantages o1'thc sccond method are the long
time it takes to perlbnn the test and it is suitable to detect extracellular B-
lactamase of gram - positive bacteria.

In the chronrogcnic ccphalosporine nrctlrod, the rrunrbcr of B-
lactamasc produccrs was sinrilal to that in thc nriorobiologi<;al assay (41

isolatcs). The colour ol'thc colonics in 3l isolatcs tunr lrom light ycllow to
dccp rcd dircctly alicr spotting nil.roccl)n solution, and to Iaint rcd allcr l-5
minutcs in 10 isolatcs. Such observations may attriburtcd to (B-lactamasc

concentration since the deep red colour is almost immediate with high (B-
lactanrasc procluccrs lrut a lurtlrcr pcriod ol'incubation nray bc rcquircd with
thc wcak produccs(8). 't'hc rccl colour nray last lbr 2-3 hours thcn it
disappears. Sykes and Mattcw(l) notcd that nitrocclin compound is sensitive
to action for thc nrajority ol' p-lactamasc proclucccl by granr-rlcgativc ancl
positivc bacteria. bcsidc that it is cxtrcmcly simplc to usc, and givcs an

immediate result cvcn with thc present ol'vcry Iowconcentrationofthe
enzymes(12). Tlre method can bc perfomrcd in dilferent ways like broth, agar
method, and by using cell suspension with cell - bound 

"nry-es(8'''). 
Tll"

disadvantages ol' thc mcthod arc thc high price, inavailabelety of nitrocefm
compound, and it is not very sensitive to R-plasmid B-lactamase related to
TEM farlily in some gram - negative bactcria(l). In general the iodometric
mcthod is thc lcast scnsitivc ancl thc chronrogcnic ccphalosporin tcchniclue
is the most sensitive and casiest to use.
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Fig■ ― p-lactalnase delcctron tesl using lhe iodornetrrc nrethotl.

.\- Negatrrc corrtrol J durcrr A.[CC 25923

lJ- Posilrrc cortrol .J:. c,.,/r J jl lU)..

C- l'r-lsrtrre tcst lirr r,ne ul .S utlcl.r rrolates.
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C- l)osittre corrtrol. l:- (ott J j]. RP-l
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ABSTRACT
Simple and easy method to determine die possible infection dates

with visceral leishmaniasis in die central region of Iraq. This method can be

helped to find mole infomration about die epidcmiology of this disease .Thc
method is rnainly based on the reported cases and die occurence of the
vector (sand flies) in die central of Iraq.

INTRODUCTION

In recent paper (author) we had described a simple method to
determine the possible ir-rfbction dates with visceral leishmaniasis in the

central region of lraq. The method (monogram) was mainly based on the

occurrence ofthe vector (sand flies) in the study area and the reported cases

during 2l years. The conceptio n of the actual method is similar to the ex-
method with few modifications.
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Rcgitur of lrul S. A. Sulrrrufi

The traditional cndcmic area of visceral leishmaniasis in Iraq is the

central region and Baghdad considered as the center ofa circle ofabout
100-knr ola diarnctcr ( 1,2,3,4,5,6,7).

Thc paticnts arc mainly tlre infants under two years of ages
(8,9,10,1l). The nrain signs of the disease are enlargemcnts ofliver, spleen,
wcakncss, fcvcr and sometimcs-skin sorcs (9). The clinical diagnosis
achieved by izoenzyme electrophoresis technique (12,13) .The incubation
period is lrom two to six months ( l0). The infection period is widely
depending on thc occurrence and density of the infectcd females ofsand
flies (5,6,7,8,14). The occurrence ofsand flies in the central region oflraq
started fron.r nrid of April to the bcginning of Novenrber ( I ,2,4). There are

two peaks of high density of the vector in this region, the first one is in
May/June and the second one is in August /Sep. ( 1,3,15,16). The exact
possible infection dates are not clear, this may be due to many different
factors such as the existing of inlected sand flies and their density, also the
reservoirs is not yct determine in Iraq ( 14,15.16,l7).

METHODS AND MATERIALS

. Thc cliuical cascs wcrc reported dircctly from Saddam hospital for
childlcn in Baghdad li'onr 1998 to 2000.The cascs wcrc rcported also from
l97l to 1987 (EnA Dis. Inst.) and from 1996 to 1999(MOH).
. Interview with a few past patients and patients parents in the study area
were achievcd also.
. Using all the previous studies that were conducted in die area as a base

linc data.
. Two stirtions wcrc sclcctcd in dic ccntral rcgion according to the
Ibllowings:

- The high number of reported cases during the last three years.
- The possible canine leishmaniasis.
- The high number of rodents.
- The high density ofsand flies.
- Man activities (poultry, plantation, cattle, irrigation canals, etc).
- Orchards of date palms and fruited trees.

First station was Almahmodiya about 50 km in the south of
Baghdad; the sccond one was Abogreb about 30 km in the west ofBaghdad.
Thc two stations arc traditional foci olkala az-ar in the study area (the field
study in the two above stations was performed in order to find the possible
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vector of the disease). To make this easy method (fig1,2) twopiecesof
wood, carton, paper plastic and aluminum can be used.

RESULTS AND DISCUSSION

The exarnination of the reported cases showed that the high numbers
were in December, January, February and March respectively (tablet It was
seen that the high density of sand flies was in the second peak in
August/Sept. thus the possibility of infections reached the maxirnum in the
foci (2.4,s,6.8.12. r4).

The dates of clinical diagnosis were mainly reported as infections
dates in the hospitals, in addition to that the eccentric dates may be due to
the familiarity of disease in this wide region of the country (14'15'16'17).

Therefor in all months during the same year there were akala azar cases in
Iraq, in spite of the absence of the vector and any possible logic infection
dates in this part of Iraq (table). According to our notes the children in the
rural area passed a period of illness from several days to few weeks before
visiting a physician and this lost time in addition to die a symptomatic and
familiarity of cases complicated the situatlo, (12'ls).

The left part of the table shows that die occurrence of vector starts
fiom mid April to the beginning of November (2'3'6'i'e'10'15'16). Also there are

two peaks of high density in this period the first one is in May/June and the
second one is the highest in August /Sept. t2'3'7't4) The incubation period of
L. donovani ranged liom two to six months(e'14' 

ls' l7).

'fhe using of this method indicated that all the reported cases in the
months of April and May should be revicwed, this is because the infection
in Novermbcr and Dccenrber is impossible duc to the absence of the vector
fbmr the lo.ur(l'2'3'a's'6'12'14'ls'16'17'18) At same time this method shows that
the cases which reports in March Feb., January and December their
infection dates might be during the period of the second pesft(e'14'ls't21.

According to this rnethod all the reported cases during l2 months in
the senteral region of Iraq can be checked easy to perform more stable base

line data in the epidemiolgy of this disease.

This method is easy to make to use (fig. l,2,3 and4).Thusthe
distribution of many examples in the endemic area such as health centers,
schools, and villagers dwellings can be offered a very good information to
any national campaign antileishmaniasis in Iraq. Also the voluntary
participation ol'wourcn cau rcclucccl thc nurrtbcr of-cascs irt loltg tcrnr.
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ABSTRACT
This study was designed to invcstigatc the dillbrcnt pathogenic nliro―

organisins that cause vaginalinfection in pergnant wolncn.It was includcd

178 fcmales attending thc antcnatal care clinics in threc mttor CCnters at

Saddanl Medical(〕 ity―Tcachillg 1lospital ― Baghdad, through tllc Pcriod

li・on1 0ctobcr 1999 till Junc 2000。  E)ircct wct prcparation staillcd sl■ cars
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cxanrination and culturc, wcrc tlrc nlost inlportant nrcthods uscd in thc

tliirgrr0sis ol'vagir[rl nlicto , (]l'gilnisnts.'l'lrc:irrtibiotic scllsitivity pilttolll ol''
btrcir:r.ial is()lirtcs lirrrll irrl'cutctl l'cnralcs wctc stutlictl, tlrc rllost cll'cr:tivo

antibiotics against all otganisms wcrc llclantpin. Dcphalothin, Ccntanrycin

antl 'l-ctracyoliuc. 'l'hc antinricrobial activity ol' Aritinrisia lrcrba-alba and

Myrtus commirlus was asscsscd by finding the Minimal Inhibitory
Concentration (MlC) against the pathogenic organisms isolated lrom the

swabs. 
-fhc rcsults that A. hcrba - alba and M. comminus have an inhibitory

cfl'ect on the agansims. Thc results showed that M.comminus can be

considercd as a good choicc for inhibiting thc growth of bacteria while A.

hclba - clba has bctter cll'cct on T. vaginalis.

INTRODUCTION
Oregnancy is considcred as a state of hypcrestrogenism, thus

providing a high glycogen level in the vaginal mucosa which will offer good

incdiurn for thc growth of many organisnrs that considcred as the main

causativc agents of vaginal infection, many of these micro - organisms
produce factors that may lead to weakening vaginal muscles' release of'
prostaglandins or botht 

l).

The prcgnancy period in human usually last for 280 days or l0 lunar

months or 40 weeks and during this period a lot of hormonal and

physiologicat changes occurs in the genital tract that cause disturbances in

lhc numbcr and typc of nornlal micro flora in thc fcmale vagina leading to

allow thc growth of ncw nricro-organisms and offer the suitable

circunrstances to organisms which are not pathogenic to be pathogenic and

as a result vaginal infcction will happctl(z)' In Iraq gonorrhca is on the top of
S-fDs0).

Bacause microbial infcction play a promincnt role in obstetrics and

gynccology, antinticrobial agents are among the most frequently
administratcd drugs. Conli'ontcd with a sccmiugly inconrprchensiblc array

ol antibiotics the cliniciam must be well versed in use of antibiotics in the

day - to - day care ol'paticn(s.
Antimicrobial agcnts arc frcquently adminsitratcd during prcgnancy.

It is estimated that 25-40 7o of pregnant women are axposed to anti

rnicrobial agent(a). Such wide sprcad use of antimicrobials during pregnancy

is a nrajor source of conccrn for maternal and fctal saftey.
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Physiologic alteration that occur in normal pregnancy can result in
significant effects on the pharmacokinetics of antimicrobial agents(a.5). The
cxparrded blood volume (incrcased by 50%) associated with pregnancy
lcads to an incrcased volume of distribution and rcduccd plasma
concentration, which rcsults in lower serum concentrations for many
antimicrobial agcnts.

Extracts of ccrtain plants havc bccn cnlploycd during thc last fcw
ycars to dccrease the bactcrial contamination or infcction and to avoid
delays in their normal rates or healing. And also to avoid the side effect
produced by using the antinticrobial antibiotics.

Thc main objcctivcs of this study arc:
I - Identifying the causative agents of thc vaginal infection among pregnant

woll1cn.
2- obscrving in which age group of pregnant women the infection occure

ntost.
In which trimester durirrg pregnancy the inl'cction occur.
To scc thc cfltct of difl'crcnt antimicrobial drugs and certain plant
extracts on the vaginal pathogens (in vitro).

MATERIAL AND METHODS
Media
Culturc media uscd in this study wcrc
l. Agar agar, 2- Blood agar base, 3- Brain - Fleart infusion broth, 4-

Cimmon citrate agar,5- MacConkey agar base, 6- Mannitol salt agar, 7-
Modified Thyier - Martin, 8-MR - VP media, 9- Muller - Hinton agar,
l0- Nutrient agar, I l- Nutrient broth, l2- Peptone water, l3-
Sabauroud's dextrose agar. 14- RPMI [Rose well Park Memorial
Institute 16401 (prepared media for parasite cultivation).

Natural materials
l. Yas ... leaves Myrtus communis.
2. Shceh ... flower heads Artenrisia hcrba - alba.

To study the antimicrobial activity of these plants on organisms
isolatcd irr this study.
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Candida spccies
I . Using wet mount and gram stain to observe micro organisms structures

(pscudohypha or budding, sporcs).
2. Colonial morphology was observed on blood agar and Sabauroud

dextrose agar incubated aerobically al3'1" C for 24 h.

3. ldentification of C.albicans by gcrm tube test.

Idcntification of other organisms
Each swab was culturcd on threc diffcrent ntedia:

l- Blood Agar,2- Mackonkey agar, 3- Chocolatc Agar (under syo CO).
All mcdia werc inocubated for 24 h and when negative they were

inocubatcd for furthcr 24 h. bcfore discarded as negativc.
-Staol.rylococcus :-

Colonics idcntificd as staphylococcus wcrc further separated to
slulth. Aurcus from othcr species dcpending on the coagulase test and
culture on mannitol salt agar.

-N. gonorrhca
Cells werc identified by gram stain to sce gram ncgative diplococci,

oxidasc test and culturc on modified Thcyer-Ma(in mcdia were done to
ensurc thc idcntification.

-Enteric Bacilli
Thc llrst idcntilication is donc by studying the colonies grown on

MacConkey plates and fu(her identification of Ecoli and klebsiella depend
on thc IMVIC tcst. Protcus arrd Pseudomonas were identified by swarming
phenomcna, ureasc production, pigment production, glucose fermentation
and oxidase tcst.
- Identification of Lactobacilli, Dcptheroiods & Bacillus Spp. Blood Agar

and chocolatc agar were inoculated aerobically and under 5-10% CO2
respectivcly lor 24 h lo obscrve thc colony morphology and hemolysis
rrroduction. Crarn stain and catalasc tcst werc rnade to conlirm the
iiagnosis'''.

Cultivation and ldontification of T. Vaginalis
Culturing of the media was done by immersing the cotton swab into

a vial containing RPMI rncdia. This mcdia was uscd for thc trichomonas
cultivation. Thc mcdia was lcll in (hc incubator at 37" C and wcrc chcckcd
for thc prcscncc of thc parasitc after 24 hours. then at period 24h. up to 7
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days. This was done by taking a drop fronr the bottom of the culture using a

sterile rnicropipette, spread on a slide, covered by a cover slip and examined
under the microscope.

If after 4 days incubation no trichomonads have been observcd it
was considered negative fbr T.vaginalis.$t.

The cxamination of the media rcvealcd thc presence of motlic
triclromonads after 2,3 and 4 days of inocubation up to the sixth day. On the
seventh day a nurnber of 7i vaginalis cells was seen, where as after the eight
day rro trichomonads courld dctccted.

Extraction, conccntration and prcparation of plants
Leaves of yas (Myrtus comntunis) are the part of the that is used in

this study, wet leaves were collectcd and dried in the room temperature a
way from sun light.

Flower heeds of sheeh (Arlemisia herba-alba) are thepartof the
plant that is used irr this study.

Thc crudc cxtract was prcparccl by using thc mcthod n:crrtioncd by
(.)),

Prcparation of forms and doses uscd
ln this study 5 diflcrcnt concentrations of th cplant extract solution

were prepared in order to study the therapeutic efficacy of each

concentiation on the organisms isolated(e).

Therefore it was neccssary to concclltrate of filtrate in order to
obtain a further crop o1' crystals or it may be necessary to concentrate a
solution to smaller vlume and higher concentration, concentration of
solution can be achieved by evaporation of water (solvent) from it. The
prepared concentrations are 20%- 25% - 50% - 75% - 100%.

A filtcr paper was cuttcd into small and rcgulcr picccs and itnmcrscd
in cach concentration to bc uscd as an antibiotics disks against bacteria. l'he
inhibition zoncs were measured by millimeters as done in the sensitivity
tcst.

Trichonronas vuginull.y was transported to the vials containign the
plants concerrtrations and wcrc cxan'lincd 24h., 48h and 72h, respectively to
noticc their motility and rcduction in nuurbcr.
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RESULTS
The study shows that the prevalence of vaginal infection with

dilfcrcnt micro - organisms in wonrcn attending antenatal carc clinic was
(58.5%) out of I 78 wornen ( 104 positive cases) as shown in Table ( I ).

Fig (l) shows that out of 104 infected women,74 women (71%)
wcrc asyrrtonratic. whilc 30 wonrcn (29%) with positivc results were
synrptomatic.

The antimirobial action of M. comminus against bacteria was found
lry nrcasuring tlrc lriglrcst inhibition zonc around thc disk which was (12)
rrrrrr againsl li. cttli by using tltc crudc cxtract us slrown in 'l'ablc (2) wlrilo
thc higlrcst inhibition zonc rcsultcd lionr thc usc ol'zl. hcrba-albu against
bacteria was ( l0) rnrn against klebsiella by using the crudc extract as shown
in Table (3).

Tablc (4) shows that thc parasitc of T. vctginalrs was killed altcr 48h
olcxposure to the solution of M. comntinus at concentration of 50%o.

Table (5) shows that the parasite was killed after 48h. of exposure to
tlrc solutiort of /.lrcrltu ulbu at conccntrali<>n ol'25Yo.

Tablc (l ) : Diflbrcnt micro - organisms isolatcd and confirrned by
snlcar, culturc and biochenrical test

Micro- organisrrr Nurnbcr of isolates Percentage
Stanhvlococcus aurcus 74 71 15

Starrh. Irpidcrrncdis 58 55.76

cr-hcnrolytic strcr) 42 40.38

Candida albicans 24 23.07

KlcbsicHa 21 20.19

N. gonorrhea 18 17.30

E.coli 16 15.38

-hemolvtic strept 14 13.46

B-lrcnrolytic strcD 12 11.53

I)scudornonas 6 5.76
Protcus 4 3.84

T. vaeinalis 2 1.92
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Figure ( I ) : Identification of infection in pregnants associated with
symptomatic and asymptomatic women

Table (2) : The antimicrobial activity of various concentrations of aqueous
solr"rtions of M. inu.s cxtract against bacterial isolates

Table (3): Thc Antimicrobial activity of various concentrations of aquueous

solution of A. herba - alba extroct against bacteriol isolates diameter in

utlons σO″ 7′,7 cxtract a SO

Concent-
rations

S. aureus S. albus ι θθ′′ ス〔′θbs′θ′′α a-
hemolytic

.slreDt

&
hemolyti

c slrpl
2043/0 8 2 7 l 5 4

25% 7 0.5 10 1 5 2

500/。 5 2 7 l 2 3

57% 6 3 10 2 4 0

1000/0 6 4 12 2 10 5

′,7′ ′′

Concent-
rations

S. aureus Sα′わ″∫ E cθ′′ Klιわs′ι′′α a-
hemolytic

streDt

p-
hemolyti
c slrpt

200/0 0 0 0.5 0 0 0

250/0 0 0 2 0 0 1

500/0 0 2 3 0.5 1 2

57% 3 3 4 3 2 3

1000/0 4 4 5 10 2 3
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Couccntration 24 hours 48 hours 72 hours
20% Activc Intcrnrcdiatc Littlc

25% lntcrnrccliatc Iン ittlC No

50% 1.ittic No No

75% No No No

1000/0 No No No

ilicrohiologicul Stud.t, of Vugitrul lttfcctiotr During I'regnonc.l' urttl The Elfecl of Sonrc
l'luttl D.rlruct ort Tltc lsolulctl lllicro-Orgorristtts ι.ル■/r― ■′cP,ι■″1

Table (4): Effect of M. comminus extract on T. vaginalis movement after
ditferent periods of

Table (5) : Effect of A. herba - alba extract on 71 vagi nol is movement after
m

DISCUSSION
lncidcncc of infcction

In this work thc rcsults of snrcar and culturc vaginal swabs takcn
from female attending antenatal care clinics showcd that 58.5% of total of
178 sample were infected with differcntmicro-organisms. This resultcan
givc us an alarm lor thc fact that cvcry onc in the antcnatal care staffand
cvcry doctor nrust kccp irr nrirrd thc probability that antcnatal carc clinic
attcndcrs having Gl'I, this in turn will enrphasizc the importance of
stcrilization ol' thc itrstrutnonts uscd (glovcs, spcculurn,...) lor cxanrination,
and that cvery instrunrcnt should be used for only time, so that the
transmission of causative micro- organisms can be avoided(10).

Tlre rcsult ol' our study showcd that thc incidence ratc of S. uurcus
arrd 5. apidcrmidis arc high sincc thcy arc 7l:l5YoanrJ 55.7' rcspcctivcly
and this lrigh ratc ol'inl'cction with thesc nricro - organisnrs is duc to the fact
that thcsc two specics arc nlenlbers of thc normal inhabitant of thc vegina.
Infectiorr rate with N.gonorrhea in our study is 17.3yo which is relatively
high.

diitercnt SO

Conccntratiou 24 hours 48 hours 72 hours
200/0 Intcrrncdiate Little No

250/0 Littlc No No

50% No No No

75% No No No

100% No No No
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Infection with C.albicans in our study was23.4yo and this result is
very high in comparison with the results of{l0'II) in which the infection rate
of C. albicalrr was 2.73% and9.4o/o respectivelt and this is due to the reason
that pregnancy is onc of thc rnost important prcdisposing factors for candida
infection.

Generally speaking and as we noted that prcgnancy is considered as

a statc of hypercstcrongcnisnr, so abnornral disturbance occur in the body
liom the first weeks of pregnancy till delivery as well as immunological
disturbance and nutritional changes that take place during pregnancy and
cspccially in latc prcgnancy will providc a good mcdium for growing of
pathogenic organisms.

Bad hygenic habits, low education level, recent circumstances of the
country and the low socioeconomic level of the pcople and lack of drugs
and medical care, all these reasons are enough to cause a serious and severe
infection not only in pregnant females but in normal women too.
'frcatmcnt with plants cxtract

For the first time in Iraq a positive results were obtained from the
use of the aqueous solutions of M. comntinus and A. herba - alba to
evaluate their antimicrobial activity, many bacterial species were inhibited
by the use of the disks of different concentrations of these extracts in which
their elfcct was as the cffcct of certin antibiotics such as Rifarnpin and
llrythrontycin.

Tlre activity ol' plants cxtracts wcrc actcd on T. vuginalls since it's
thc most important pathogcn which rcsponsiblc fbr inl'cction and tltc
expericncc givcs positivc results that gives us a hope to prepar a new
medical material with minimum side effects on the living tissue and
maxintum cllbct orr thc parasitc arrd cnsurc hcaling in not morc than 72h.

Aclucous solution ol- M. utttutrittus showcd a good cllbct on bactcrial
isolatcs nrorc than A. herbo - qlbawhilc in the sacc of T. vuginalis thc A.

hcrbu - ulbq showcd bcttcr rcsults. This rcsult givcs us a conclusionLhal M.

corttinus can bc uscd as a trcatlncut for bactcrial inl'ectiorr while A. herba -
alba can be used as a treatment for trichomoniasis.

L
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Measurement of Adenosine Deaminase Act市 ity in CoS.F asa

Tool For Diagnosis Tubcrculous Mcningitis of lraq:Adults

Patients

LAMIA Y.MoAL¨ANI
Technical lnstitute― Al‐Mansoor
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ABSTRACT
Tuberculous mcningitis(TBoM)rcmains a serious medical problcm

and clinical exanlination is of littlc help in establishing thc ctiology of

nlcningitis so thc valuc and corrclatc lcvels ofadenosine dcaminasc(ADA)

activity was studicd in 134 cerebrospinal fluid (C.S.F)sanlple which
grouped to thc discasc(25 TB.M, 14 Bacterial meningitis, 1l viral
nleningitis, 32 othcr meningitis, 52 as normal control),in diStinguishing

TBoM from other causes ofrneningitis.Thc rnean cnzyme value was clearly
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highly significant (P < 0.000) for patients with TB.M (mean value =
18.64+16.01) than lor other patients (mean value = 8.12111.56, 1.53+0.8,
1.67+1.26, l.lstl.l9) (lU/Lt S.D) respectivly. The ADA activity as well as

progression TB.M disease, was gradual decline after start of treatment by
antitubercle drug. The test proved to be as adiagnositc tool, simple, reliable
method for carly diagnosis and fellow up of TB.M.

INTRODUCTION

I'uberculous rncningitis (TB.M) is a lil'e - tkeatining form of
tuberculosis which remains a serious medical problem (').. TB.M the most
common form of central Nervous system (C.N.S) tuberculosis which
condition is a serious cause of morbidity and mortality in developing
countries that constitutes 50-55% of all bacterial meningitis (2'3) 

and has

emerged in patients with AIDS and its related complex(a).
The diagnosis of TB.M is usually bascd on history ofcontact and

continues to confront clinicians with serious diagnostic problcm(5), a chest
rocntgenogranr, may be apparent in up to 50% ofpatients(6), characteristic
cercbrospinal fluid (C.S.F), positive tuberculin skin test, which had difficult
interpretation, and dircct Microscopic detection of acid fast bacilli are

slrown rarely (12-15%) in direct Ziehl - Neelscn srncars of C.S.F spccimens
and are cultured which takes along tirne (6- 12 week) is positive on only 5-
35o% ofcascs(7)'

Irr rcccnt ycars various biochcmical and scrological tcst havc bccn
cvaluatcd which may hclp in thc early diagnosis of 'IIl.M likc mcasurerncnt
of C.S.F adcnosinc dcaminasc activity, (ADA)(8 e'r0'r|).

ADA Ec 3.5.4.4 is.m enzyme capablc of catalyzing thc catabolism
of Purine bases and whose principle biological activity is detected in T
Lyrnphocyte(12). Thc enzyme activity is inverscly propo(ional to the degrec
of cell differcntiation(13). Incrcascd levels of plasmatic ADA have bcen
observed in certain infections diseases witlr an active participation ofccll-
mediatcd inrmune responses( | o).

Elevated the activity ADA levels in serum and others biological
fluids has been used as a marker for rapid diagnostic test in tuberculosis
infcction and other diseases(15'16'17) moreover there are several studies on
human ADA activity in C.S. F. in different types of meningitis and other
CNS discases( 

t l'l? 18).'
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This prospective report evaluates the adenosine deaminase test in
patients with tuberculous meningitis, we were especially interested in its
diagnostic possibilities and in changes in the levels of the enzyme during the
course of the illness.

In this paper we report on the use of DAD assay in C.S.F as a

diagnostic aid in tuberculous meningitis

MATERIALS&METHODS
Paticnts

A total of (l3a) patients were studied between January and June

2001 which C.S.F samples were obtained by lumber puncture and sent in
sterile container to the laboratory of institutc of tuberculosis and chest.

disease-Baghdad. Patients included the possibility of meningitis or the

investigation of suspected septicaemia or unexplained fever, patients age

from (15-65) year and they were grouped according to a definite diagnosis
of disease as follow.
Group I : This group consistcd of l5 paticnts with tubcrculous mcningitis,
the paticnts were divided depending upon manner of diagnosis into two
groups.
(a) confirrncd TB.M (4 pationts) which Acid fast Bacilli in C.S.F. on Dircct

Zeihle - Nelssen stain is positive or in culture.
(b)Clinical TB.M (21 patients) in whom investigationwas suggestive of

tubcrculosis.

Group II : I I patients with Bactcrial meningitis (purulent meningitis) that

were clinically suggestive of bacterial mcningitis with either positive

bacterial antigen in the C.S.F, culture positive or C.S.F'. findings) suggestive

bacterial meningitis (predorninally Neutrophil in C.S.F.).
Group III : l4 patients with viral rneningitis .

Group Y : 32 patients with Miscellaneous Neurological disorders were

cxtradural absccss, bmin absccss and tul11or, cnciphalitis central ncrvous

system leukemia rnultiple sclerosis, meningeal cryptococcosis meningal

leptospirosis,).
Group Yl: 52Normal control individuals without organic pathology (who
had Neurological illness as a part of meningitis with or without C.S.F

changes that suspected meningitis and the laboratory examination for them

wcre nomral).
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METHODS
C.S.F examination

This was donc by standard routine laboratory test of C.S.F.

(qualitative and quantitative cytology) by Microscopy and biochemical

investigation as well as glucose anJ-irotlin conceniration 
(le)' Gram and

Ziel.ic - Neclson stains, culture in suitable agar medium and on

Lowenstein-Jensen medium for identify Mycobacterium tuberculosiswas

done. Other examination to provide an etiologic diagnosis were done as

llcccssary.

(ADA assay).
C.S.F samples were centrifuged at 3009 for l0 min. and supernatant

used to determine ADA activity either immediately or during the first four

days after the sample had been stored at -20oC. And the ADA assay

deiermined by fte talorimetric method of Giusti (20) which based on

indirectly measuring the formation of NH3 produced when ADA acts in an

exccss of Ad.norine. The optical density was measured at 628 nm with a

shimatozi spectrophotometer, control specimens of known values were

included wiih each run. Enzyme activity was expressed in IIJIL(37"C)'

Adenosine was obtaincd from sigma and all othcr reagents were of AR

quality with cxccption of alkaline hypochlorite which was prcpared from

commercial bleaching agent.

RESULTS
Thc 134 C.S.F sanlple of mcningitis and normal spccmens wcrc

measurcd, the study population are shown in table -l -'
Tablc li S C ractcrtsttcs

Group Diagnosis Patients
No Scx Range age

(year)Fernale Malc

1 Tubcrculous
rureningitis

ξ
′

う
乙 7 18 15-61

2 Bacterial
meninsitis

4 7 14-55

つ
′ Viral meningitis 14

０
０ 6 16-50

4 Other rneningitis 32 14 18 18-51

く
′ Control 52 20 32 14-65

Total 134 53 81

Iation cha

46



ヽ
●

Al-Mustansiriyt J. Sci. 均ι′ム 0ヽ_の,2θθ′

The details of mean value for ADA activity different group of
patients studied are shown in table 2 and figure l.

Table 2 : Descriptives of adenosine deaminase (ADA) activity in the C.S.F
fdiffcrellt ients

C.S.F

ADA
(lulL)

TB.M bacterial Virial Otlrer control
(Croup of nreningitis paticnts)

Fig. l: Distribution of Adenosine deaminase (ADA) activity in C.S.F in
different group of patients (key of groups as in table l).

0 1

Group No. Mean std.
Deviat-

ion

std.
Error

95Yo Confidence
interval for mean

Mininrurn Maxinrum

Lower
Bound

Upper
Bound

1 18.641 16.015 3.203 12.03: 25.252 1.325 60.526

8.127 11.569 3.488 .354 15.900 .0:7 38.466

3 i536 803 214 :072 2.000 .526 2800
4 1.673 :.264 .223 1.217 2.!29 .003 4.564

5 1.157 l !98 .166 .824 1.491 .000 4.807

Total 134 5.154 !O i38 6887 000 60.526
* Key of group as in table l.
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In the normal group no significant differences in ADA levels were
found, all ADA values in this group were less than 4-8 IU / L the mean was
found to be 1 15 IU/L + SD I .9 IU / L..

The mean ADA level in the C.S.F of TB.M 18.64 + 16.01 and other
mcningitis group.rs shown in tablc 2, so that thc mcan ADA level in cach of
thc 4 group olmcningitis was highly significant than the normal group (P <
0.000) and thc mcan valuc ofothcrs group shown in figurc 2 through using
:rrrirl\,:iir; ol' r,irtirrrrl:r (AN( )VA h'r;l).

20

18

16

14

12

10

8

6

4

2

0

0

Fig. 2 : Bar - chart for mcan values ofdifferents groups ADA responces
Kcy of groups as in table I .

So the results of ADA activity as least significant difference analysis
(LSD) was used to show the multiple comparisons difference between (5)
five groups that were highly significant differenccs between group I (TB.M)
and other four groups (2,3, 4,5) at p-valuc < 0.000 where as the other
results ofothers group. The p. value obtained in table 3.
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Table 3: Multiple comparison analysis of ADA levels between patients

(J)X Mcan
Difrcrcncc

(1‐J)

Std. Error p-valuc Sig 957o Confidcnce interval

Lower Bound Uppcr llound

l

105143'十

17.4841+

16.9682■

171050*

27817
1.8711

2.0522

25664

000

.000

000
000

50104
13.7819

129078
120272

160181

2:.1862

210287
22.1829

2 6.9697*

64539+
‐10.5:43ホ

65907Ⅲ

25516
2.6872

27817
30977

.007

018
.000

035

19213
1 1372

‐160181
4617

120181
117706
‐5.0:04

127:97

l

‐65907'
03790
‐01368

‐!71050'

3.0977

23149
2.4636

25664

‐127197
‐42012
‐50112
‐221829

‐04617
49592
47375

‐120272

05158
‐169682+
01368

26872
1 7274

20522
24636

0.0!8

0.766

0000
0956

‐:: 7706
‐29019
‐210287
‐47375

‐1 1372

39336
‐12.9078

50112
‐6.9697Ⅲ
‐05158

‐17.4841'
‐03790

25516
1.7274

18711
2.3149

0007
0.766

0000
0870

‐!20181
‐39336
‐21.1862
‐49592

‐:92i3
29019
‐137819
42012

* The mean difference is significant at the 0.05 level.
Iable 4 Shows the significant positive in Pearson correlation

coefficients with significant levels (2tailled) between ADA activity in all
groups alld the some C.S.F characteristics (Protein, total W.B.C. counts) as

well as negative correlation with C.S.F. glucose

Table 4: Corelation between ADA activity and available routine pararneters
in C.S.F.

Key of groups as in table I
P-value (significant at 2-tailed)
t Corrclation is significant at the 0.05 levcl
** Corrclation is sigrrilicant at thc 0.01 lcvcl.

CJrouD No ADA Sugar I)ortcin W.ll.C. counts
: I'carson corrclation

P-valuc
!000 205 0164

0433
0353
0083

2 Pearson correlation
P-valuc

l.000 ‐0.536

0089
0757*●

0007
0678'
0022

I)carson corrclation
P-valuc

1000 ‐0.209

0474
0421
0134

Pcarson correlation
P-value

1000 0085
0551 0251

Pearson correlatiorr
P-valuc

1000 ‐O167
0360

0159
0384

0033
0860
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All of the TB.M patients had ADA values greater then 9pll with the
exception of four patients who had values less than nine and in only 3 of the
129 nontuberculons mcningitic cases was it highcr than this figure (patients
of Bacterial meningitis)

On thcse results thc sensitivity of ADA test for diagnosis
tuberculous meningits was (85.7) and the specificity was (97.2) compared
with sensitivity of positive culture of C.S.F. on lowenstein-jensen medium
was (4%) ofcases and the ziehle-Neeclson stain was positivc in only 4 cascs
(12%) as shown in table 5.

Table 5: Sensitivity and specificity ofadenosine deaminase test in
comparison with other methods of diagnosis tuberculous meningitis in

C.S.F.
Test Sensitivity Specificitv

ADA activity test 8571% 972%
Culture C S F 4% 100%

Zichle -Neelson stain t2% 100%

Figure 3 illustrates individuals curves ofADA activity through out
nronths of trcatrncnt by antitubcrclc drug. O[the discasc in (7) patients .

The mean valuc I SD of ADA activity pre and post treatrnent was
shown in table 6. In the period aftcr I month the enzyme activity was seen
to bc alrcady significantly lowcr than bcforc thcrapy so that corrclation
cocflicicnt nrcntiant that thc p-valuc of significant (cr:0.083) in addition
that paired sample test shows that there was significant differences obtained
at cr:0.071 later a progressive decline was observed.
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Months

Figure 3: The adenosine dearninise activity (ADA) corresponding to eachT
patients with tuberculous meningitis

O ADA activity before starting antituberculous therapy
O ADA activity after 1 month of starting therapy

Ｊ
ミ

ｏ
●
罵
＞

く
∩
く

●

Table 6: correlation of ADA before treatment (pre) and after treatment

Paired sample correlationPaired samples statistics

SignificantStd. Eruor
Mean

Correlation

18.62264

6.53729

7.03870

2.47086
19.13657

6.83981
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DISCUSSION
Early diagnosis of tuberculous meningitis would be very helpful in

reducing the mortality rate and the C.N.S. sequelae associated with the
diseases. Clinical examination is of littlc hclp in cstablishing the etiology of
mcningitis (21'22'23) 

so that is considcrablc urgcncy in cstablishing thc coilct
diagnosis in paticnts with TB.M becausc spccific therapy is most effective
whcn institutcd early, in thc coursc of thc illness(22'21) Ircversible brain
tl:rrrurtr1t' rrurv r'('sull li'orrr rvirilirrll sorrtr, rvt't'ks l'rrr t.rrllrrres plovittg llttr
, I r r r ; 

, r 1 , , , 
, , ' , 

I ' l 't1 ii,rrr,' q,r.l1l , I i , r 
1 

r r r , , ' , i , , rrr,,llr,,,l lrrr lrrli,.rrl rlillr 'l ll,Nl
ttt. ltttl, t,t,ltr,,tr ltvr., lrtortttrlt l(',lrlrr ll rrl rrt tlclr'tltutt llrf ntyeullt!:l!.tiltl
antig,on by lil.lzl\e))tt Ncvcrtholr:ss thcsc rnctlxrtls arc conrplicatr:tl, in
acccssiblc or too expensive for nrany laboratories. The results of this study
confirm the usefulness of ADA test for diagnosis TB.M in adults Iraqi
Patients, there are sever-al_ studies on serum ADA activity in different
pathological cases in Iraq.(24'25) but ADA activity is not determined in C.S.F.
to detection TB.M. So that the results of this study confirm the usefulness of
the ADA tcst for diagnosis TB.M in adults and to evaluate test that could
reinforce a clinical diagnosis of TB.M and supports the work ol
o11r"rr{e 

1823'26). Who has also found thc activity of a-tia in C.S.F. to be >9
u.4itcr for patients with TB.M. Whereas higher lcvcl of enzyme activity
were in this study found in only (3) of(109) nontuberculous patients.

In the present study thc ADA activity was dctcrmincd in the C.S.F of
134 subjcct.'l'hc norural valuo o[thc cnzynrc activity in lraq population was
cstablished as areferences, .rs regard the mean value ofADA activity in
normal C.S.D is found I .l 57 t I .198 this valuc is agrccmcnt with (l I ) and
it is slightly highor than nornral valuc which dctcrmincd by I{ibcra, 1987126t.

On the basis of our results the ADA test at cut offvalue of 9 p / L
give highly sensetivity and specificity to the test compare with the cut off
valuc found lrom othcr otlrcrs(ll'10'26); 6 p./L, bccause this value is highly
overlapped with ADA activity of patient from another groups other than
TB.M, otherwise the test may loos its specificity to tuberculous meningitis

The C.S.F ADA was found to have relatively sensitivity and
specificity for diagnosis TB.M. The results show a singnificant difference
between ADA in the C.S.F of patients with acutc bacterial these finding
compare favourably^ 

. .with those reported by(e'26) but differ significanty from
those reported by"''") C.S.F ADA has also been rcported to bc ofvalue in

う
ι

ξ
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distinguishing TB.M and viral causes meningitis, others types ofcauses
meningitis.

The fact than an incrent in ADA activity in the C.S.F of the adult
TB.M patients studied appears to be more pronunced and consistent and
other causes of meningitis, suggests that adiffercnce in immunological
rcactivity towards Mycohoclcrium tubcrculosi:; (MTB) or in thc during ol'
cxl)ostlr'c M'l'l) nrty llluy u rolc,'l'lrc origirr ol'Al)A irr C.S.lr arrtl tltr: rclsolt
Ibr its clovatiott in'l'll.M ancl sontc cascs ol'bactcrial nrcningitis (but not in
aseptic rncningitis must remain opcrl to spcculation.

The correlation between ADA and cell count, protein concentration
and glucose concentration of C.S.F of all groups (Table 4) may indicate that
ADA is nonspecific parameter of C.N.S damage. The closest correlation is
seen between ADA levels and total protein concentration in C.S.F this
corrclation is cvcn lnore agrcc with(ll) the rclated increases in the levels of
ADA and protein in C.S.F in TB.M and other diseases may thus have their
origin - at least in part - in damagc to the blood - brain barrier pcrmitting
ADA to cntcr thc C.S.F l}om cithcr thc blood or adjaccnt ccrcbral tissuc.

Altematively raised levels of CSF ADA and protein may originate in
a local immune response as thc result of lymphocytes proliferating(12) in
rcsporlsc to thc rclcvant antigcn. In this rcspcct our'fB.M paticnts showcd
higher ADA activity rclativc to lymphocyte count than thc other causes of
meningitis patients.

In conclusion it is apparent that determines the activity of ADA in
C.S.F is relatively easily performed simple, very useful test for early
diagnosis of TB.M and differentiate between TB.M and other types of
meningitis and in follow up of TB.M.

The test can be of grcat aid in reaching a presumptive diagnosis
when C.S.F to show a reduced glucose content or other characteristic clues
in the C.S.F.

The adenosine deaninease test is a simple and low cost procedure
that may be included as routine laboratory method, especially in our country
with a high prevalence of luberculosis.
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The Effect Of Gargles Containing Leaf Extracts Of
Eucalyptus comaldulensis And Thymus vulgaris Leaves On

Thc Microflora Of Oral Cavity

Muna J. Noory, Abdul W. Baqir, Walccd S. Hussian
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ABSTRACT
The effcct of alcoholic cxtracts of leavcs of E夕 θαみpr夕S

cα

“
αルレJ62“お alld′を四

“
パツタ4r″おOn the micro■ora ofthe oral cavity was

studiedo Speciflc formula of gargle containing these extracts in different

C01lCCntrations wcrc cvaluatcd for their antinlicrobial activity against both

gram positive and granl negativc bactcria rcprcscnting the inicroflora ofthc

mouth cavity. The study revealcd that the formulations containing the

extract   of   Z   ッタ:garお   leaves   in  concentrations   of

(5-10%)pOSSCsscd a high antimicrobial act市 ity more than the formula
containing the extract of12 cα′ηαtれ′θ′sis leaves in the samc conccntration,

and thc fornlula containing (50/0) of  bOtll cxtracts togcthcr cxtracts

posscssed nluch highcr activity against aH tcsted bacterial spccics。 「Fhc
inhibition zones of bacterial colonics were between(14‐ 25mm),while the
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activity of the formula containing (5%) E. camaldulensis leaves extract was .
less against bacterial species. Similar results were observed when the

standard volatilc oil of Eucalyptol and Thymol werc tested as the major
constitucnts of the volatile oils of the plans under study.

INTRODUCTION
Many countries in the world have paid great attention to medicinal

plants as a natural source for pharmaceutical products, the increasing

attention to study the plants from the taxonomic, chemical and medical

point of view in Iraqi natural environment showed the possibility ofusing
many plant species instead of manufactured drugs. Volatile oils took a great

plo"c in perfumery and- pharmaceutical prcparations(1 2). such as antiseptic
(antimicrobial activity)(I'r), sedatives, analgesic and stimulant properties"'.

Among these plants Eucalyptus camaldulensis, which is used mainly

in treatment of respiratory disorders (cough., -.bronchitis... etc.) and in
treatment of some gastro - intestinal infcctions 

("'').

Thymol oil is characterized as an antiseptic (antimicrobial agent),

used in treatment of skin infections, respiratory disorders, and gastro -
intestinal disorders(5'6'7). '

A well - balanced gargle or mouthwash requires a good

understanding of the physical and chemical principles ofboth individual
components and total formula and their effect on soft tissue and the bacterial

flora of thc nroutlr. Also it requircs the knowlcdge ofthc potcntial effccts on

stability and activity under diflerent conditions of composition, many

chemical compounds which are known to be active against a wide spectrum

of microorganisms can bc uscd in mouthwash compositions at lcvcls bclow

those known to be harmful to oral tissue, Benzoic acid extracts has

antibacterial effect in the oral cavity, Fonnaldehyde is also considered as a

powerful germicide but it may injur oral tissue, the flavouring ingredients in

mouthwashes arc considercd nlost illlportant lor the taste charactcristics,

nrany of thenr cxcrt an(ibacterial activity(5).

In this work the antimicrobial activity of the alcoholic extracts of
Eucalyptus camaldulensis utd Thymus vulgaris incorporated in six different

fomrula of garale was compared with Eucalyptol and Thymol, respectively

as the main chemical constituents of thc volatile oils of the above mentioned

plants.
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MATERIALS AND METHODS
Alcoholic Extracts and Garglcs Formulae

Leaves of the plants E. cctmaldulensis and 7n vulgaris were extracted
with ethanol using hot extraction method(8).

The concentrated extracts obtained were incorporated in a gargle formulae
in concentration of (5%) and (10%) singly or incombination. In addition to
the extracts, the gargle contains ethyl alcohol, borax, sodium bicarbonate,
glycerin and methyl salicylate and tween - 80 in different concentrations
(tablc l).

Tcst organisms and culture media
The microorganisms were chosen to represent the microflora of oral

cavity as well as othcr pathogcnic bacteria. Thcy include Staphylococcus
oureus, Stophylococcus cpidcrntidcs, Slrelttococcus pyogencs,

Streptococcus feacalis, E. coli, Klcbsiella pneurnoniae, Proleus vulgaris,
Shigella sonni, Pseudomonas aerugenosa, which were cultivated in
Tryptonc soya broth.
Candida alb icans, Candida pse udo I ropical is, Sacchromyces cerevis iae were
grown in Yeast - Glucose liquid media (5 gm. Yeast ext, 30 gm glucose in I
L. distilled water).

Dctcrmination of Antimicrobial (activity of gargles)
Agar (hole) diffusion mcthod(e) was carried out to dctcmrinc thc

antimicrobial activity of plant extracts and garglc formulae using broth
cultures of final cell density of 107 cells/ml. The cultures were incubated at

37 C and examined after 24hr. for the presence of inhibition zone.

Streptornycin sulphate (0.1 rng/ ml) andphenol (20mg/ml)wereusedas
standard growth inhibitors for bacteria and fungi respectively. For

comparison purposes, the antirnicrobial activity of the used dilution of
commercial gargle was also evaluated.

Dctermination of thc antimicrobical activity of the volatile oils and their
major constituents

Tlre antimicrobial activity of the volatile oils of E camaldulensis,
ard
T. vulgaris and their major constituents, eucalyptol and .tllymol,
respectively, were determined by thc same method mentioned earlieil''.
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RESULTS AND DISCUSSION

Plan( cxtracts and garglc formulac
E. camaldulensis & T. vulgaris leaves extracts wcre chosen for their

known antirnicrobial activity(l's'10), abundancy and availability in Iraq

almost througlr thc ycar. l-ablc l . Shows that with cxccption of distillcd
water, cthyl alcohol is uscd in a high concentration about (20%) to enhance

the solubility of the essential oils as it was found that a direct correlation

betwccn alkohol concentration and solubility ofesscntial oil(8). Alcohol is

also used to reduce the surface tension as well as for wetting and penetrating

of antirnicrobial agcnts(E). It also scrves as a nlild agcnt due to its water

binding and protein - denaturing properties(ll).

Glycerol is used to give a sweet laste and nray reduce or eliminate

thc necd lor auxiliary swecteners. Mcthyl salicylate and borax wcrc found to

give a statistically significant deoderizing effect by..controlling systemic

iontributing lactors and not through flavour masking('''. Tween - 80 is used

for reclucing surface tension, its detergency power and imparting optical

transparancy for the gargle(rr).

Dvaluation of thc antinricrobial activity
From table .2, moderate activity was obscrved for formulations

containing (5%) Thymc leaves exlract (F6), this is attributed to the good

antimicriial activity of thynrol(ra) (62h iit thymol oil) and carvacrol(e).

Scrcenning of the antimicrobial activity of formulations containing

conrbinations of the two extracts (5 Yo each) indicated that formulations

containing thymc cxtract with cucalyptus cxtract (F7), exhibitcd good

antimicrobial activity. Thc rcsults also showed that combination of thymc

and cucalyp(us cxtracts (F7) had a widc spcctrum against growth olmicro
organisms understudy. This could be due to the powerful antimicrobial

aciivity of tlrymol syncrgistically with eucalyptol. Anti - ycast activity of
cxtracts was uot cvaluatcd sincc the control (F4) itscllposscsscd potent

effect. This is however could be an added advantage for the gargle

application in practice.
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Bvaluation of the antimicrobial activity of thc volatile oils and their
mnjor constituents

It is very cvident fiom our expcriment that the ingredient present in
thc largest proportion (major ingredient) is the one responsible for the oil's
therapeutic action.

Table 3, showed that eucalyputol and thymol posscssed
antimicrobial activity almost similar to their comesponding oils. In the case
of eucalyptus oil, the antimicrobial activity is better than eucalyptol alone,
this is probably due to other minor constituents present in the oil such as
eugenol and linalool which could potentiate its antirnicrobial activity(ll'13) .

'fhyrne oil and thymol possessed good antirnicrobial activity
compared with alcohol as a control. In Eucalyptus oil & eucalyptol,
different case have been observed, since the volatile oil together with its
main constituent possessed rnoderate antimicrobial activity while its activity
diminished in the gargle formula (Fl & F5). This is probably due to the
solubilizing effect of Tween 80 which is present in the gargle base (as
nonionic surfactant) and resulting in partial or complete inhibition of the
antimicrobil activity of eucalyptus oil(l l'la).

In general, the results of this study indicated that the practical and
economical use of the volatile oils obtained from Iraqi plants as compared
with the available commercial products. It also confirms that the main
constituent present in the crude extract or in the volatile oil is the one
responsible for its therapcutic action.
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Tablc I
Thc formulac of garglcs undcrstudy . Conccntration of the extracts uscd

werc 5.0olo and 10.0% both singly (in F I , F2, F3, r^6, F7, F8), and in
combination

Table2.
Thc antimicrobial activity of the gragles formulac understudy compared

with a commercial garglc (C), Streptomycine sulphate solution (0.1 mg / ml)

in F7そ% while (F4) was used as a control
lngredients

(Yowlw)
Formulae No.

F: F2 F3 F4 F5 F6 F7 F8

Ethvl alcohol 19.4 19.4 19.4 t9.4 19.4 t9.4 19.4 t9.4
Borax 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Sodiurrr
Bicarbonate

1.0 l.0 l.0 :.0 10 l.0 l.0 l.0

Glycerin 10.0 t0.0 r0.0 t0.0 r 0.0 t0.0 10.0 t0.0
Methyl Salicylate 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48

Tween - 80 l:.52 !1.52 ll.52 ll.52 :l.52 1:.52 ll.52 11.52

Ecalyptus Ext. r 0.0 5.0 5.0 r 0.0 5.0

Thyrnc Ext. 10.0 5.0 r0.0 5.0

Disti‖ cd Watcr 45.6 45.6 50.6 55.6 50.6 50.6 35.6 45.6

and solution Q0 m as standards
Micro-Organisrns

'l'cstcd
Diamctcr Of lnhibition Zonc (mm) Of Garelcs Formulae

C Strcplo-
nrycin
Sol.

‐‐ｃ

ｄ

S. aureus 0 0 0 0 0

S. ettidernidcs 0 0 0 0 2

S!. Dvogenes 0 0 0 0 0 3

St. feacalis 0 0 0 0 0 0 2

K. pneunoniae 0 0 0 3

ac。′F 0 0 0 0 0 0

S'. sorlni 0 0 0 0

PS. aerog,enosa 0 0 0 0 0 0 0

P. vulgaris 0 0 0 0 0 0

C. albicans 0 0

C. pseudo!ropicalis 0

S. cerevisiae 0
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Table 3

Antimicrobial activity (diamctcr of inhibition zonc in mm) of thc volatilc
lcthcr with thcir ntai

S.a。 =Sα夕″θ″s, S.e.=SOθ′αθ″
“

Jグθs,  S.p.=Sr〃 oge′θs,

K.p.=J(ノ″θ″
“
ο′′α, El εθ″=S.s.=∫ sο″′′,  C.a.=(■α′b′εα″s
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oils ol'Eucal us a us r thcrr ma constitucnts

Sample Microorganism Tcsted

S.a S.e. St.p. K.p. E.c. S.s. C.a.

Eucalyptol 0 13 0 14 17 17 16

Eucalyptus Oil 16 14 14 13 17 17 16

Thvmol 25 23 22 20 25 22 25

Thymus Oil 25 23 23 20 25 21 25

Ethul Alcohol 0 0 0 0 0 0 0
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ABSTRACT
Thc effect of starvation on urinary output and biochelllical indices

were in vestigated in rato Starvation resulted in a marked fall in water intake,

urinary out put paradoxicaHy increased during thc flrst day fonowing

starvation. Plasma urca conё entration and urinary urca cxcction fell.Plasma

sodium concentration incrcased,whilst plasllla potassiunl conccntration was

not  altcred.  Urinary sodiunl and potassiunl cxcertion fcll. Plasma

bacarbonatc concentration fell marginany, but the anion gap increased

signiflcantly to a grcatcr extent.FoHowing rc― fccding(5 days)Water intakc

and urine outputincreascd.Plasnla urea and urinary urea conccntrations,as

、vcH  as sodiulll and potassiunl cxcrction illcrcascd. Plasma bicarbonatc

incrcased. Thesc indiccs illlproved witllil1 2 days of rc¨ たcding and wcrc

rcstorcd to norillal in(5)days.
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INRODUCTION
We have previously demonstrated a significant but reversible

changes in crcatinine related indices olrenal function in very thin patients

with anorcxia n".rosa('). To detcrmine whcthcr simialr changes occur

lbllowing stravatior) in an anintal modcl. rabbit(2). gunea pigs(l). garden

lizar',ls(a), and micc(s). Wc cmbarkcd on an invcstigation on thc eflect ol
starvation and re-fccding on sitnilar indiccs in thc rat which indiccs. Wc also

assessed several other variables in order to establish the sutability ofthe
starvcd rat as a model for huntan starvation.

MATERIALS AND METHODS
This work been carried out on (28) healthy male rats, average age

(2s3x6).
Fasted animals were allowed free access to water but had their food

removed for (3) days before sampling. In some (3) days cxperiments, fasted

animals were re-fed adlibitum with free access to water for (2 and 5) days.

The animals divided for group,(') of animals used in each experimental

group. Atl animals wcre housed in metabolic cages and allow urine

collcctiorr. Blood was collcctcd by cardiac puncture only once from each

animal and placed in heparin bottles for plasma biochemistry.
Urine volurne and urea sodium and potassium concentration were

dctcrnrincd in 124; h urine collcctions.
Urinc and plasnra urea and bicarbonate concentration was

dcternrincd chcmically.. Plasma and urine sodium and postassium

conccntration wcre dctcrnrincd by a flame photomcter(6).

Statistic:rl analysis
All valucs are expressed ars means + standard errorofthe mean.

Using a paired t-test, tlle changes in the experimental period were compared
with corrtrol values('1.

RESULTS
Rcsults sho、 vcd that body wcight、 vas signiflcantly dccrcased(pく

05)artcr(5)days at StaⅣ ation(TablC l)
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Water intakes and urinary output values are shown in (Table 2)
water intake fell drarnatically on starvation. This change was accompained
by an initial diuresis afier I day of starvation, followed by a marked fall in
urinary output aftcr 3 days starvation. On re-f'eeding (2) days, water intake
increased to control values but urine out put remained low. By day (5) of re-
feeding both water intake and urine output was normalized.

re― fed

Value are means * SE
*p<0.05
+t p < 0.01

Plasma and urine uea values are shown in (Table -3). Plsam urea
conccntration fell lbllowing (5)days of starvation, and nomralized on re-
I'ecding (2-5) days. Urinary (24)h urca cxcretion fell progressively after (5)

ablc l.Bod weicht (e) changes in rats of the various studied

Starting weight
N:7

5 days Re-fed starved rats

Fed 3 days Starved 5
duYt

2 days 5 days

23915.0(gm) 241.0± 8.0

n=7

248+3.0(gnr) 202.0± 11.0*

n=7

254+7.0 (em) 245.0± 7.0*

n=7

271±4.0(gm) 291.0± 8.0*

n=7

Vale are means + SE, * p < 0.05 compared with the starting weight

able 2. n water intake and urine output in starved and re-f'ed rats

Physiological
parameter

Control 3 days
starved

5 days
starved

2 days
re-

feedinq

5 days
re-

feedine
Watcr intakc (nrl) 32.0± 3.0 5.0**±2.0 9.0±2.0** 33.0± 5.6 38.0± 3.0

U:・ inc cxcretion

finl)

9.0±2.0 13.0*士 |.0 3.0± 1.0** 3.0**±2.0 ll.0± 3.0
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days of fasting, and after re-feeding for (5) days exceeded the values in the .;
fcd control rats.

Plasma and urine sodium and potassium concentration and
bicarbonate concentration are shown in (Table 4).

Starvation for (5) days did not alter plasma potassium concentration,
but plasma sodium concentration increased significantly. Stravation also
caused a marked fall in daily urinary excretion of sodium and postassium.

All these values werc corrected on re-feeding plasma bicrabonate
concentration fell after starvation.

Table 3. Changes in urea-related variables in starved and re-fed rats

Valuc al・c lllcalls tt SE

*pく 0.05
**p<0.Ol

Table 4. Chanses in Na * K * related variables in lasted and re-fed rats

a ar CS In ra

Animals Plasma urea
conc.

Mmol/l

Urine conc.

Mmo1/1
Urine urea
excretion

umoll24h

HC03
mnlo1/1

Value in 3
days fcd rats

5。 7±0.2 459.0±7.0 2691.0± 27.0 26.0±2.3

5 days starved 4.2*±0.1 319.0*± 6.0 1081.0*拿 ±

19.0

21.0*± 1.1

2 days re-
l'ccding

4.6± 0.2 488.0± 6.0 1462.0*ネ ±

34.0

28.0±3.2

5 days rc-
f'ceding

5.2± 0.3 517.0± 9.0 4819.0*拿 ±

2:.0

26.0±2.3

aolc 4。 しnanRes in arlaDiCS in lastecl ancl re― rcc ra

Days Plasma Na +
conc. Mrnol/l

Urine Na*conc.
Mmol/l

Urine Na+
excrction

mmol/24 h
3 days fcd rats 141.0± 5.0 405.0± 13.0 3620.0± 21.0

5 days starved 149.0**± 3.0 67.0**± 7.0 181.0± 9.0拿 拿

2 days re-feeding 141.0±3.0 510.0*± 30.0 1512.0拿 。±11.0

5 days re-feeding 142.0±2.0 299.0**±21.0 3081.0± 30.0
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Days Plasma K+ conc.
Mmol/l

Urine K+ conc.
Mmol/l

Urine K+
excretion
mmoll24h

Value in 3 days
fed rats

4.5± 0,7 259.0± 7.0 2511.0± 30.0

5 days starvcd 4.4± 0.8 131.0**± 11.0 369.0± 20.0**

2 days re-feeding 4.5± 0.6 263.0± 6.0 689.0± 17.0**

5 days re-feeding 414±0.3 203.0± 40.0 2010.0± 37.0

A l-Mu s tans iriya J. Sc i. Vol. 12, No. (4),2001

Value are means * SE
*p<0.05
** p < 0.01

DISCUSSION
Thc most imprcssivc changcs causcd by starvation wcrc thosc

rclatcd to watcr balanccs, Both watcr intakc and urinary output fell with
starvation, resulting an increased plasma sodium concentration, indicating
some degree of dehydration.

These observatiorls are in agrcement with the reported early loss of
total body water(8) and plasma volume (9 : l0) following starvation in man.

Plasma urca conccntration did not incrcasc lollowing 5 days
starvation but a doubling ol'thc valuc has bccn rcportcd in rats starvcd lbr
(13) days (l l). Urinary urca concentration lbll the prompt normalization of
urca variable on re-feeding shows that the effect of starvation on these
indices is rapidly reversiblc. Irr this respect, our current data parallels that
obscrvcd vy n anorcxizr ncrvosa. Sincc thcsc paticnts showed a doubling of
creatinine clearance fbllwong appreciablc weight gain(l). Llowever, it should
be noted that anorexia nervosa is not usually accompanied by evidence of
haemoconcentration( | 2).

The fall in urinary excretion of urea probably reflects diminished
urea synthesis and diminished intake of protein. As urea is the principal
urinary solute, and accompanying starvation-induced reduction in urine
volume occurs, this has also bcen reportcd in human starvation(13), it is
noteworthy that both humans and rabiits, incontrast to the rat, exhibit
natriuresis and increased water intake and urine out put during early
starvation(la).
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In thc rat, only one day olstarvation shows relativc diuresis (table

2). The fall in urinary K+ and Na+ excrction reported in the study is similar
10 that rcportcd altcr long tcrm starvation in nran(E). Thc changes in watcr
and electrolytc balancc scen in thc prcsent study thercfore parallel those

following long-term sarvation in man. Although starved animals gained

weight rapidly on rc-feeding, . 
as wcll as others, could not attributc this to

increased food consumption(ls) more likely explanation for the rapid
increase in body weight an increased ability to convert food into mass, and /
or water retention. (tablc I ).
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ABSTRACT

Three woven tabrics of diffbrcnt colors, two of them were
complctcly idcntical in composition and thbrication, havc been exposcd to
natural solar radiation for 100 days to investigate the effect of solar
radiation on their mechanical properties. In 20 days intervals, tensile tests
have been made in the warp line and filling line directions. It was found that
the strength of these fabrics were decreased with more exposing period of
the solar radiation, although thc elongation in the warp line direction was
not changing over the whole period of investigation it showed a reduction in
the filling line direction through the first period and then sustained over the
remaining period of exposing. Detcrioration test by li'iction indicated great
loss of the fabric's resistance is taking place after exposing to solar
radiation.
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INTRODUCTION
Changing thc rncohanical propcrtics of wovcn fabrics by heat or

solar radiation is of interest in hot countries' It has economical concem in
determining the durability of fabric utilization in hot and sunny

environment.
Only limited rcscarch work wcre found to deal with this problem but

at urost thcsc wcrc lirrritcd to study the rncntioned effects on natural and

industrial litrcrs and 1",611"r( 
l'2 r'a) only lcw dcalt with cll'cct tlI solur

radiation on wovcl'l lirbrics, in l5l changing nrcchanical propcrtics ol'wovcn
l'irblics was studicd whcn lablics wcrc brought in an ovcn with controllcd

tcnrpcraturcs lbr diffcrcnt periods but this might not lead to the actual losses

in properties due to possible ultra violet radiation effects accompanied by

the solar radiation.
Gunrinetskii et al(6) studied the intcraction betwccn the light intensity

and woven fabrics on the basis that this interaction of radiation might give

nlorc undcrstanding to fabrics propertics likc light absorption and

trausmission through fabrics as wcll as chcnrical dics intcraction with fabric

structurc. 'fhcir intcrcst was dircctcd in gctting mathcrnatical modcling to

parameters not related to the mechanical properties ofthe woven fabrics but

io chemical and optical parameters like absorption and diffusion of light in
fabrics. In [7] dcscription ofdoublc glass filtcr as used to prevent part ofthe
ultraviolct radiation by up to 360% was givcn' it was found significant

variation in thc utcchanical propcrtics whcn fabrics has bccn exposed to a

pcliod ol'six motr(lts to thc solar radiation.
Iu thc prcscnt work thc variation of tcnsilc strcngtlr and wear

resistancc of some woven fabrics of diffcrcnt structure and color were

stu<jicd whcn cxposcd for differcnt pcriods to nalural solar radiation to

undcrstand thc lil'c timc olthcsc fabrics.

Description of Fabric Matcrials.
Thrcc hcavy woven fabrics produced in lraq werc investigated' Two

of these were identical in composition and construction but differ in colors,

of dark blue and light orange colors. These have the same warp line and

tilling linc lhbrics structurcd (212 Rib multiplc of the plain structurc): they

are usually used as taints material' Thc third is made of Twill l/3 in the

warp line direction and used generally in the military uniforms, see

Appendix ( I ).
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Procedurc
Naturally these kinds of fabrics would be heavily exposed to natural

solar radiation during utilization; thcrclbrc sartrplcs from thcsc fabrics wcrc
exposed to natural condition of solar radiation for the period during hot
summer between 6tl' June 1986 to l6tl'Sep. 1986. Appendix (2) givesthe
climatc condition ovcr this pcriod.

For this period set of samples were analyzed before and after 100
days of exposing to natural solar radiation to determined the fabric's
durability or deterioration. 'fhis was accomplishcd by counting the friction
resistance as the fabric was subjected to rotating friction disc. Weighing of
samples in each sct was carried out after 2000 friction revolution and up to
10000 revolutions. Weight reduction aftcr h'iction test as a percentage from
the weight before friction is takeu as an indication of fabric's deterioration.

A total of 50 sanrplcs cach ol'thc dinrcnsion ol'50x160rnm for cach
o1' the studied fabrics, werc equally dividcd lbr use with tensile test in the
warp line and filling line dircctiorrs. In addition there were samples of each
Iabric that havc bccn tcstcd without cxposing tothesun. Initiallyall 150

samples were exposed to the same condition and by each 20 days intervals 5
samples for each of warp line and filling line directions and for each fabric
were taken off the sun exposing for testing. The rcsults were compared with
the unexposed samples.

RBSULTS AND DISCUSSION
Tcnsilc Strength

It is understood that the mcchanical propertics of fiber materials are
reduccd by cxposing to solar radiation dr-rc to hcat and ultraviolct radiation
efl'ect. Cotton fibers havc bccn reportcd to loss 50% of their strength when
exposed fbr 940 hours(l). But perhaps not thc same reduction in strength
would occur when fabrics waved and cxposed to same condition. This
expectation is made on thc basis that labrication of cotton fibers would
change total structure of thc rnaterial and more mechanical parameters
would atlect thc strength.

Table I shows the strcngth of the thrce studied fabrics that are

dcteriorated with increasing the exposing periods for both warp line and
filling lne directions. These results are also shown in Figure (1-3), in which
a linear relationship may be assumed between strength and time period of
exposing. Thereafter by using regression analysis the life time of fabric was
anticipated for both warp linc and filling line direction: by taking the
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rcasonablo lilc tinrc linrit is attcudcd at strcngth lost of 65-75% of its
original value. The time lirnit leading to deterioration is
T=(p'-b)/a
Where
1': tinre exposing
P' (abric strcngth whcn loss 30% oforiginal strength
a.b: coclficicnts strcngtlr tinrc rclationship

Coellicient of the above equation and anticipated lifetime of the
fabrics utilization, until they loss 30% ofstrcngth, arc shown in tablc (2).

It is cvidcnt lrom thc nrcntioncd data that thcrc arc diffcrent
responds of strength reduction due exposing to solar radiation, among the
three studied samples of fabrics, the first two fabrics which are identical in
structure showcd a better resistancc to solar effect in thc warp line direction
in conrparison to that in the filling line direction. This can be attributed to
the lact that fibers ol the warp lincs which have been starched during the
labrication to givc better nrcchanical propcrties in manufacturing seems here
to givc also cnhancing rcsistance to solar radiation during utilization. It is
intcrcsting to note that thc rcsistancc ol'lhc khaki fabric to solar cll'cct in thc
filling line direction, is higher than the other two fabrics, because the
number of fiber strings per area is higher at the two fabrics than the khaki
ouc. Numbcr of warp line and lilling line strings per I cm length is 22 and
l8 respectively in the first two fabrics whereas they are 36 and l6 string in
lhe khaki fabric. As thc later has twill l/3 in the warp linc direction it is
concoivcd that increasing thc surface arca ofthc warp linc strings pcr unit
length in the khaki fabric has shaded more area of the filling line strings in
cornparison with the othcrs in the blue and orangc fabrics. Also it is worth
nrcntioning that thc bluc fabric showed more resistance in the warp line
direction than the other fabrics as well as has higher resistance in the filling
linc direction than the orangc fabric. However, since the orange and blue
Iabrics have same structure. the diflerence in the last resistance variation
nray be related to the coloring process during manufacturing rather than the
optical color itselfsince the blue color is expected to absorb more solar rays,
further to this blue fabric secnred to have lost part olits strength during the
dc-strching or heat treatnrent processes in manufacturing.

Tensilc tcst
Samples for the tcnsile strength tests exhibited no change in their

clongation in thc warp linc direction. Thc saturation of fibcrs with starch is
causirrg increasc in strength with tensilc and reduction in flexibility to
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elongate. Therefore the difference in elongation is great between elongation
in warp line and filling line before and after solar exposing for the three
tested fabrics. It is after 20 days exposing, the orangc fabric lost elongation
value more than what khaki fabric had lost, this is due to different structure
of the two fabrics but elongation property was sustaining over other periods
of exposing fbr all samples Figures (4,5). Perhaps this is caused by loss of
rrroisture during the lirst pcriod of exposing, reduction of moisture in fablers
rcduces elongation(a). and the fibers have sustained their elongation property
thcra[tcr.

Wear Resistance
Table (3) shows average weight of fabric samples: before and after

subjecting to wear by 2000 to 10000 friction revolution, before exposing to
surl and then altcr 100 days of exposing. Figures (6,7) explain thc
rclationship bctwccn pcrccnt o[' wcight loss in samples with nuntbcr ol'
fi'iction revolutions for the thrce woven tabrics. The blue fabric shows
highcr rcsistancc to wcar and fi'ictiorr, probably for thc samc prcviously
mcntioncd rcason. Lr thc khaki labric thc wear was taking place on the back
side surface and because of its twill structure and having the warp line
strings thinner and highly condcnscd in comparison with the filling linc, thc
filling line strings on that surface were sufl'ering more wear than that in the
other samples. it is explaining its weakness in resisting wear when
conrparcd witlr blue and orangc sarrrplcs. Figurcs (6) surrrmarizcs thc
clctcrioration ol' thc thrcc lirtrrics alicr 100 days of cxposing to tratural solar
cll'cct. 'l'his is in agrccurcnt with thc traincd in variation with tcnsilc strcngtlt
tests lbr the three fabrics. Irigures (8-10) explain the tendency of
deterioration after sun exposing for each fabric to increase with increasing
the revolutions number.

Conclusion
Thc dctcrioratior.r of thc cottor.l fibcrs uscd for fobrics has rcsultcd the

reduction in the fabric resistance to cxternal mechanical effects of tension
and friction after exposing to sun and natural summer weather. Some
parameters due to the required trcatmcnts of fabrication processes are also
affecting the extent at which the deterioration is perflorming. The variation
in the yarn structure, nurnber of twists and even direction of twist may play
rulc in determining the strings strcngth duc to change in area cxposing to
solar radiation pcr uurit labric volunrc. It is not only thc optical color ol'
{abrics but also thc dye, in ternrs ol'clrenrical intcraction with fabrics and the
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finishing processes are blieved to be strong candidates affecting fabric ^
deterioration. Finally the simple structure showed higher resisting than twill
structure to solar radiation and the general environmental condition
nlentioned in this paper.

Appendix (l) Meteorological Data During the Experiments
G :'l'otal Solar Intcnsit nr), V : Wind Velocity (nt/s

J une

Hore/ days 10 20 う
ι 30

0 30.9 32.1 30.8 29.6 29.1 26.8
4 28.3 25.0 27.2 27.9 27.8 27.0

3t.4 33.7 39.8 3 r.0 29.t 34.8
40.8 40.6 36.6 37.7 37.2 35.7

!6 4t.0 43.7 39.2 40.0 42.2 33.3
20 34.4 36.0 34.3 34.5 36.0 33.9
G 6933 6909 7296 7470 7532 6823

Relative
hunridity

35.5 39.0 40.2 39. I 39.2 39.0

V 2.6 l.8 4.3 2.9 54

Jult,

l-lorc/ days !0 20 30

0 211.4 3 r.0 l4.tt 35.7 30.2 Il.r
30: 280 30.(r 32.4 260 3 t.0
32.3 10.2 3 t.3 3t.2 33. r 33.7
40.2 37.2 4t.2 38.3 4 t.3 42.4
430 42.6 45.-',| 41.9 48.5

17. I lE.8 39.2 37.5 37.3
G 7437 6661 6449 6:47

ll.clativc
hurnidity

32.6 35. I 35.4 43.2 39.0

V :.0

August
I lorc/ days 20 30

0 33.4 33.3 29.0 34.2 29.3 33.2
4 30.3 3 r.5 32.2 33.0 13.3 28. r

8 3t.2 28.7 30.6 32.t 30.4 29.0
4 t.l -r9.5 4t.2 42.4 40.7
45.0 43.2 45. I 47.6 46.8 463
38.7 36.7 -J(r.(r -r5.9 35.2

Cl 6237 6!92 58:8 5:70
l{clati vc
hurnidity

3.87 34.7 3 5.6 35.0 36.5 42.O

V 3.9 20
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Septenrber

Horc/ days 5 10 20 う
Ｚ 30

0 33.2 32.4 29.6 29.3 31.0 28.9

4 27.0 30.6 27.3 22.0 26.l 24.3

27.5 29.6 25.6 24.7 26.4 23.5

つ
４ 4:.0 39.3 386 400 39.9 37.7

16 45.7 42.7 45.9 45.9 421 40.0

20 32.2 35.3 33.7 32.4 33.9 30.7

G 5076 5057 5319 5212 4825 3878

Relative
humidity

41.0 35.9 40.3 41,7 42.5 47.0

V 2.6 l.2 1.0

Appendix (2 acto catlon o 1 rlcs

Warp l:illing Strcngth Elongation%o Struct-
urc

Fabric l ypc !wi" 雨
　
ｍ

'l ype l wi● Warp Iilling Warp Iilling

KIlakl Collotr Cotton 1 : :/3

Twi!|

'l aint fahrrc
llhrc trrtrl

Orattqc

Cotlon (itkrr 2/2 1く ib

ifl fthc Studicd Fab
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'ablc

「
abric Linear equations and coefficients Lifctimc(days)

Wam line Filling linc Wam line Filling line

Orarrgc P=0.097T-7.15
R=0.92

P=0.08T-45。 9
R=0.955

355

Bluc P=0.064T‐ 64.6

R=0.8:
P=0.058T-45.9

R=0.9
700 546

Khaki P=0.078T-70.9
R=0.88

P=0.035T-33.5
R=0.93

634 674

able(3
Fabrics

rrsctl
Wcight

(grn) bclirrc
liiction tcst

Weight (gm) aftcr cach 2000 revolurion up to 10000

llcforc solar cxrrosing
Orangc 03467 0.3430 03397 0.3375 03365 03355

I〕 luc 0.3255 03230 03195 03:80 0.3!65 0.3160
Khaki 03:45 0.3075 03064 0.3050 03036 03024

Allcr solar cxposing
( )rarrgc 03177 03:04 0.3069 03043 0.30:0 02982

03307 0.3260 03240 03219 03200 03:87
Kh:lki 02945 02826 02801 02777 02756
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Loss in Strenoth of the.Three Studied Fabrics after Sun
Exposinq

Figure (1)

Loss in Strength after Exposing
(Orango Fabric)
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Loss in Slrenglh aftar ExPoslng
. ( Blue Fabric)
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Loss ln Strongth after ExPoslng
(Khakl Fabric)
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Elonselion Tcils

Figure (4)

Figure (5)

Wear Rcsistspce Tcsts

Figure (6)

Figure (7)
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On Fuzzy Ideals OF A Ring

WAFAA ITAHEIM HUSSIBN
Dcpartmcnt of mathcrn:rtics
lbn Al-Haitham Collcgc of Bducntion
Baghdad Univcrsity

i,aUi:t

6;-3,Jl i*l-2r ulls .a+lrYl i--L,^:Jl olil3^Jl rl-:13 4-ttii: i,-l;r yo ,t,-tll -ira

f ,r-ll i.,^,,ilt, r,.t- R ,iLll qdL;;,JL A gtS lrl JA 
"i* 

.4Ja^:ll druliJj U-*lfill,

,JlL B 615 lil3 .@f J sjl$il .,r.l+ .JU" (A) gti R J sjl ntl $r!; ll'5,. A glS3

.(R) J dlrirl sr!; q5l& fr(B) ;ts f(R)J o,tsi;t ,r+t+;

ABSTRACT
The aim of this paper to study intcrsectiou and union of prime fuzzy

ideals of a ring. Also wc study cxtension and contraction of primary fuzzy
ideals. We show that if A is an f--invarianL fuzzy ideal ol'a ring R and A is a
prirnary fuzzy ideal of R, thcn I(A) is a primary tuzzy idcal of f(R). And if
B is a primary fuzzy idcal ol'(l{), thcm l-'(B) is a pritnary luzzy ideal of R.

s 1. INTRODUCTION
The concept of fuzzy subest of a non-empty set X was introduced by

Zadeh(t) as a function from X into the closed unit interval(0'l).
Rosenfeld(2) applied this concept to the theory of groupoids and

groups. In(3), Liu introduced the notion of a fuzzy subring and a fuzzy ideal
of a ring. Mukherjee and Sen(a) defined prime fuzzy ideals of a ring. Malik
and Mordeson(s), defined and studied primary fuzzy ideals of a ring.

Let R and S be commutatuve rings with identities and let/be a
homomorphism of R into S. Lct T dcnotc/( R ). Lct A be a fuzzy subset It.
We let lm (A) to dcnotc the imagc of A and llm (A) | the cardinality of Im
(A). We say that A has thc sup propcrty if cvcry non-cmpty subest of Ln (A)
has a maximal elcmcnt i.c. thcrc cxists x,, e I{ such./(x") : y and A(xu) :
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sup {A (.r):/(r) = y}. We let A* = {x e R: A (x) = A (0)} and }"p denore the-
characteristic function fo R such that l,p (x) = l, forall x e R. Let C and D
bc fuzzy subsets of R. We define the fuzzy subset C.D of R by Vx e R, C.D
(x) : sup {min lC(y), D(z):x:yzl } Jy,z e Rsuch rhatx=yzand C.D
(x) : 0 othcrwisc, tlris opcration is callcd thc product of two fuzzy sets. Wc
say that A c B iland only ifA (x) < B(x) for all x e R.

2 of this paper dcvotcd for thc basic dclinations and results which
will be needed later.

In $. 3, we study intersection and union ofprime fuzzy icleals ofa
ring.

ln $. 4, we study extension and contraction of primary fuzzy ideals.
We provc the following result : Let A be an -f- invaiiant fizzy ideal of a
ring R. If A is a primary fuzzy ideal of R, then/(A) is a primary fuzzy ideal
ol' T, wc also show that if B is a prinrary fuzzy idealof f. mn/ 1-A; ls,
primary fuzzy ideal of R.

s.2 PRELIMINARIES a
In this section, we review some definitions and some results, which

will be used in the later section.

Dcfinition 2.1(6)

Let {A;:ieA} be a

subsets [") A;(interscction)

{A; (x):ie A } and A; (x) = sup {A; =(x):ie A) for all x e R.

Lemma2.2

_ Let A and B be luzzy subsers of& A S B and A (0) : l. Then A. g
B.,

The proof is straightforward.I

Dcfinition 2.3(3'r)

Lct A be a fuzzy subsetofRandA*$ where { is the empty fuzzy
set defined by0(x)=0 forall x e R. Thcn A is a fuzzy (lefi" righQ ideal of
R if and only if for all x, y e R.

damily ol fuzzy subsets of R. Define the fuzzy
and lJ A; (union)of nby(fl A)(x)=;ng

∪

“

86



Al-Muslansiriya J. Sci. レし1′2, Qヽ、

`り

,2θθ′

。  (1) A(x― y)≧ min{A(x),A(y)}

(ii) A(xy)≧ max{A(x),A(y)}(A(xy)≧ A(y)or A(xy)≧ A(x))

Dcflnition 2.4(5)

Lct A bc a ilLIZZy idcal ofR.Thcn A is cancd prinlc if either A=λ R

or(i)A is not constant,and

(iii)br any fuzzyidcals C and D ofR,if C.D⊆ A,thcn eithcr C⊆ A or

D⊂ A.

Thcorcm 2.5(5)

Lct A be a non constantfuzzy ideal ofR.Then A is a prilne fuzzy

ideal ifalld only ifA(0)=1,A+is a prime idcd ofR and llm(A)|=2.

Dcflnition 2.6(5)

Lct A be a fuzzyidcalofR.Thc fuzzy radical ofA dcnotcd byマ ワ
=∩ {P:P∈ ム },whCrc PA dCl10tes Jlc lbl■ ily ol'all pl・i11lc hzzy idcals P

of R such tllat A⊂ P and AⅢ ⊂ P*.Sincc λR⊆ ′A,PA≠ φ・

●

Dcinition 2.7(5)

Lct A bc a fLIZZyidcalofR.Tllcn A is callcd primary ifcithcr A=

λR Or(i)A is not constallt,and

(ii)brany izzy idcals C and D of R,if C.D⊆ A,then cithcr C⊆ A or D⊆

√ .

Thcorcm 2.8(5)

Lct A bc a nonconstanl lllzzy idcal ol'R.Thcn A is priinary lluzzy

idcalif and only if A(0)=1,A*is a pril■ ary idcal ofR and llm(A)|=2.

Dcrlnition 2.9(7)

Lct A and B bc fuzzy subscts of「 tand T,rcspcctively.Deinc the

ftlzzy subsctsズ A)of T and./1(B)Of R by:

./1A)=sup{A(x):./(X)=y},liDr all y∈ T,

.メ

l(B)=B ttX)),お
r all x∈ R.

Proposition 2.10(7)

,          Supposc A and B arc fuzzyidcals of R and′「 ,rcspcctivcly.lFllcn:

1..ズA)and./(B)arc ftlzzy idcals ofT and R,Кspcctivcly,
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2 /(A)(0)A(()),                                 4
3 /1(3)(0)=B(0),

4./1A・ )⊆ /1A)o,

:メ
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proPcn光ぬcnス A→ =スの、

Dcr11lition 2.11(7)

Let A bc a fuzzyidealofR.A is called/_レ ツα′ね″rifand Only iffOr
all x,ycR,/1x)=/1y)implics A(x)=A(y).

Lemma2.12:
Let A and B bc f― y idcals OfR such that A⊆ B orB⊆ A.Thcn(A

∪ B)o⊆ A,υ B,

ProoF

If A⊆ B Lctx c(A∪ B)。.ThCn(Aυ B)(x)=(Aυ B)(:°
).Ъus

max(A(x),B(X)}=max{A(0),B(0)).Hence B(x)=B(0)Thenx c B。
.

Thus x c A・ ∪ B・.Hcncc(A∪ 3)・ ⊆ A・ υ Bo Similarly to pЮ ve that(Aυ  `
B)o⊆ A,∪ BoifB⊆ A.■

In gcncral thc cquality in thc abovc lcnlina nccd to bc hOld,as shOwn

by the following example:

Exanlplc 2.13:

Let R bca Hng.Lct A and B bc nttη  subsets ofR such that A(x)=
O forJlx c Rand B(X)=O ifX≠ 0,B(o)=1.Then A and B arclセη  ideal
ofR alld A⊆ B Now(A∪ B)o=B・ ={0)and Ao υ B.=Rυ {0}=R.

Lcmma2.14
Let A and B bc bcttη idcals OfR,A⊆ B orB⊆ A such that A(0)

=B(0)=l Then(A∪ B)。 =A・ ∪ B。

Thc proof is straightfOn″ ard.■

88



Al-Mustunsiriyo J. Sci. 均1′λNa o,2θθ′

u 
rn rhis ,..,ij;1lliH*XY??J.'":*':f and unionorprime

fuzzy ideals of a ring.
In general intersection two prime fuzzy ideals of a ring is not prime

luzzy ideal, as shown by the following example:

Bxarnplc 3.1

Delinc the ltzzy a subscts A and B of Zr, as follows: A(x) : I if x e
(l) rrrrrl A(x) 'i,'r,/,,\(.,). lt(s) lil'x,(l)rrrrrl ll(s) li,'*,'/,,,\

t

( t) ll ili ( l('rtt llrirt r\ rttrrl ll lrr'lrrnr' lrrz,rY irlr,irlttrtl /,r,, lrlotr,(l\ r r lly1lll.-

l, (A nlJ)(x): lt,'x:2,4and(A^ll(*): I il.x: l,3,5.Butllm(A'23
n B) I = 3. Hence A n B is not a prime fuzzy ideals of 26.

Prollosition 3.2
Let A and B beprimefuzzy idealsofRsuchthatAcBorBgA.

l The A n B and A u B are prime fuzzy ideal of R.

Proof :

It is straightforward.

Lcmnra 3.3 :

Let {A; : i e A} be a family of prime fuzzy ideals of R such that {A;
: i e A) is a chain. fhen [-l A; and [J A;are prirne fuzzy ideal of R.

reA reA

$.4 BXTBNSTON AND CONTRACTTON OF pRrMARy
FUZZY IDEALS

Proposition 4.1
Let A be an f-invariant fuzzy ideal of R such that A has the sup

property. If A- is a prirnary ideal of R, thcn/(A-) is a prirnary ideal of T.

Proof
By proposition 2.10 (5),./(A-) :./(A)-. Let a, b e T be such that a b

' €,(A-) :,(A),. Therc cxist x, y e l{ such/(x) : a ancl/(y) : b. 'fhen,(x,y) :
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IUVU) = abe lA).. tlence /(A) (/(xy)) = sup {A (u) :lu) =lxv)} =lA)
(0) = A (0). Since A has sup property, implies, there exists u € R such that

A (u) : A (0) antl./(u) =./(xy). But thcn A(xy) = A (u) sincc A is f-innvariant

implics A(0) : A (xy). l lcncc xy e A'' Thus either x e A' orY" € A.' n €

a. fnir implies that cithcr ./(x) elA') ofl(v') elA') implies UUD^ ef
(A.), n e Z*. honcc/(A.) is a prinrary idcal ol'l-'1

Corollary 4.2 :
t-ct A bc arr l'-irrvariant fuzzy idcal of R such that Im (A) is finite ' lf

A' is a primary ideal of R, then/(A') =/(A)' is a primary ideal of T'

Proof :

A has sup property since Im (A) is finite. By proposition 2'10 (5)'

/(A.) =lA).. By proposition 4.l,lA). is a primary ideal of T.l

Thcorem 4.3 :

Lct A bc an l'-invariant fuzzy idcal ofR. IfA is a primary fuzzy ideal

of R, then/(A) is a primary fuzzy ideal of T.

I'roof:
By theorem 2.8, A (0) = 1,lm (A) = {l' t} where 0 <t < l, and A' is

a prirnary ideal of R. By proposition 2.10 (2) and corollary 4'2,f ( ) (0) =

A?0): I and/'(A). is a prirnary idcal of T' Thus' it sulTiccs to show that lm

(A) = Im (/(A)). Lct x e l{ such that A (x) = t. Thcn :

./(A) (/(x)) = sup IA (y):./(y) =./(x)]
= suP {A (x) :/(Y) :/(x) }
= t, since A is f-invariant'

Hence, Im (A) = Im (/(A)). Thus,lA) is a primary fuzzy ideal of T.I

Theorem 4.4
Lct B bc a fuz:zY idcal ofT. Them :

(i) if B" is a primary ideal of T. then/ (B). is a primary ideal of R'

iiil if B is a primary fuzzy ideal of T, then/ (B) is a primary fi.tzzy ideal

ofR.
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Proof
(i) By proposition 2. lO (6),/ (B-)7(B-) . Let x, y € R such that x y e

./' (B"). l'hcn./(x)./(y):./(xy) e B*. I-lcncc. cithcr./(x) e B*. of (/(y))"
€ 8,, n e Z* implies,(y") e B*. thus, x eJt (B*) ory" e/l 1B.;.
Hence,/l (B)- is a prirnary ideal of R.

(ii) By proposition 2.10 (3) and (i),/r (B) (0) : B(0) = I arrd./ (B)- is a
primary ideal of R. Now hn (B): {1, s} where 0 < s < l. Let y € T
such that B (y) : s, there exists x e R suchl(x) = y . Then/ (B) (x)
: B(/(x)) : B (y) = s. 'lhus, Im (/r (B)): Im (B). I-lence, by theorem
2.8,J' (B) is a primary fuzzy ideal of R.I

.,1 I- M us ttrns i riyo J. Sci. Vol. 12, No. (4),2001
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ABSTRACT

Vcry rcccntly ittCCt市 ity was gencralizcd to ncarly ittcctiVity by

A.R.Mahdi.In this papcr,pointwisc ncarly ittcct市 C mOdulcsis dcincd as a

proper gcncralization of nearly ittcctiVe mOdulcso Many charactcrizations

and properties of pointwisc ncarly ittect市 C mOdules are obtaincd.

Endomorphisms rings of pointwisc nearly ittcct市 C mOdulcs arc studicd.

FinaHy, ncw charactcrizations of scnli― silnplc Artinian rings in terms of

pointwisc ncarly ittcct市 ity arc introduced.Funhcr Osoおky's theorem is

gencralized.

§0。 INTRODUCTION
In[1]a gcneralization of itteCt市 e modulcs,notcd pointwisc

ittCCtiVC modulcs is introduced.An R― modulc M is called pointwise

ittCCIVC if for cach R― mononlorphisnl lA→ B(whCrc A and B arctwo R―

nlodulcs),Cach R― hol■onlorphisill g:A→ M and ibrcach a∈ A,thcrc cxists

an R-1lomomorphism  ha:B→ M   (ha may dCpend on a)such that
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(h,,of)(a)=g(a). Also, later injectivity is weakend to nearly injecrivityt2l. An .
R-module M is called nearly injcctive if for each R-monomorphism f: A -+
B (whcrc A and B arc two R-modulcs) and for cach R-homomorphism
g: A-+M there exists an R-homomorphism h:B-+M such that (hof)(a)-
g(a)eJ(M) for all a in A, (where J(M) is thc Jacobson radical of M).

Throughout thc paper lL will denote an associative, commutative
ring with unity. All modules are understood to be unital (left) modules. For
an ll-nrodulc M,J(M) and S:Endrr (M) will respectively stand for the
Jacobson radical of M and tlre endomorphisms ring o[ M. For completencss,
rccall that, a rirrg Il is rcgular (Von Neuntann), if for cach xeR. therc is
yelt such that x=xyx. As usual, a submodulc N ol'an ll-nrodulc M is
essential ifevery non-zero submodule ofM has non zero intersection with N
(some timcs M is an essential extension of N).

$ l. Pointwisc nearly injcctive modutes
As a gcncralization of nearly injective modulc wc introduce thc

lbllowing
Definition (l.l): An R-rnodule M is said to be pointwise nearly injective -
(shortly,
p-nearly injective) if for each R-monomorphism f:A+B (where A and B are
two
R-modules), each R-homomorphism g:A-+M and for each aeA, there exists
an

R-homomorphism h,:B+M (h, may depend on a) such that (h" of) (a)-
g(a) eJ(M). In otlrer words the following diagram is commutative
pointwisely modulo J(M)

A ring R is called selfp-nearly injective if ir is a p-nearly injective
R-module.

All the nearly injective (also, pointwise injective) modules are trivial
examples of p-nearly injective modules. In fact the concept of pnearly
injective nrodules is a proper gcneralization ofnearly injective modules. For
example, let R: f VpZ, where Z is rhe ring of integers, and p is the set of

ld'

°→
事・ヽa

M
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positive prime integers. Let T= @ ZIPZ, then T is pointwise injective R-
Pel'

module which is not injectivetll. Thus, T is p-nearly injective and since
J(T):(o), hence T is not nearly injective R-modulel2l.

Rcmarks (1.2):
( I ) It is easy to provc that, il'M is an ll-modulc with zcro Jacobson radical

then M is pointwise injective if and only if M is p-nearly injective. In
particular, Z andZp (p prime integer) are not p-nearly Z-modules(l).
(2) A direct summand ol'a p-nearly injective module is p-nearly injective.

Proof: Assume that M is p-nearly injective R-module and N be a direct
summand sumodule ofM. Consider the following diagram with exact row,

o----+A f-->g
Isl
+
N

Since N is a direct summand of M, then there is a submodule K of M
such that M: K @ N. Thus, we have the following diagram:

o >n

g

__l_> I/
,l

t lt
,l

h ^ .,",
,t' /

t'I
It

/l

," ," hu

Ｌ

Ｍ
Where i:N -+ M and p : M + N are injcction and projection R-
homomorphisms rcspcctivcly. Now, since M is p-ncarly injective, thcn for
each aeA there exists an R-homomorphism hu : B -+ M such that (h,of) (a)-
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(io g) (a) e J (M). For each a € A, put lr"=, poh": B+M. Then, (lr"oQ
(a)-g(a) : ((poh")o0(a)-e(a) = (po(h" o? (a) - ((poi)og) (a) = P((h"of) (a) -
(iog) (a)). Sincc I'(J(M)c J1N)(5), thcn (i, ol) (a) -g(a) e J(N). In turn N is
p-ncarly injectivc. I I

(3) -l'hc rcadcr carr casily chcck that, p-ncarly injcctivity is an algebraic
property.

IJy considcriug [2, prop. (1,2,5)] and [, prop. (1.2.7)), we, have tlre
following result. The proof is omitted.

Proposition (1.3): Let {Mr} be a family of R-modules. Then, fl U, is p.

nearly injcctivc R-modulc iland only if each M1 is p-nearly injctive D

Further, as would bc expccted, ifa direct sum of modules is pnearly
injective then all sunrmands arc. Also the converse is true if the number of
the mdules is finite.

Recall that. an R-homomorphism f: A+ B is nearly split. if there
exists an R-homornorphisrn g: B --r A such that (gof) (a) - a e J(A) for all a
in A(2) .As a generalization we introduce.

Dcfinition (1.4) : Lct A and Il be two R-modules. An R-homomorphism f:
A -+ B is said to be p-nearly split, if foreach a e A there exists an R-
hornomorphism
g, : B -+ A (& may depcnds on a ) such that (g" of) (a) - ae J(A).

Thus, we have the following theorcm (compare with [2,p.31 ]).

Thcorcm (l;5) : l'hc lbllowing statenrcnts are equivalcnt for an R-module
M.
(l)M is p-nearly injective.
(2) For each R-module A, each R-monomorphism cr : M -r A is pnearly

split.
(3) Each R-nronomorphism cr : M + E (M) is p-nearly splir. (where E(M)

is injcctive envelope of M).
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- Prooft (l) + (2). Assume that M is p-nearly injective R-module. Let A be

any R-module and cr : M -+ A be any R-monomorphism. Consider the

following diagram:

o 
-$al>aL"
I | ,,,' F,,.,

t>
M

Sincc M is p-nearly injective. thus fbr each m e M there exists an R-

homomorphism F,,, : A -+ M such that (p,'' oo) (m) - m € J (M). Hence, cr is
p-ncarly split.
(2) = (3). It is obvious.
(3) + (1). Consider the following diagram and let a e A.

f

O― pA―→ B

g l

M

Sincc E(M)is an csscntial cxtcnsion of M,thcn by(3)thcrc is an R‐
11lonol■orphislll

α:M―→E(M).HCnce we havc thc fo1lowing diagram:
f

●

E(M)
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By injectivity of E(M), there exists an R-homomorphism h: B -+ E (M) such
that hof : cr, og. By (3) cr is p-ncarly split, hcncc there exists an Il.-
homomorphism Bs"y : E(M) + M such that (perar ocr) (g(a)) - g(a) e J(M).
Put 1o =: peruroh : B-+M. Them, (y"of)(a) - g(a) = ((0.rooh)ofXa) - g(a) =
(p*1uy o(crog))(a) - C(a) = (Per"rocr) (g(a)) - g(a) e J(M). Therefore M is p-
nearly injective R-module . tr

Wc next develop several equivalent characterizations of p-nearly
injcctivity.

Proposition (1.6) : An R-module M is p-nearly injective ifand only ifevery
R-monornorphism cr : A+B (where A is a cyclic R-module and B any R-
ntodulc) and for cvcry lt-homomorphism f: A+M, there exists an R-
homomorphism g: B -+ M such that (go o) (a) - f(a) e J(M) for all a in A.

l'roof: Considcr the lbllowing diagram with exact row:
o

o ----->A-) B
1,/rl./kt,'tj
M

(wherc A = Ra is a cyclic l{-rnodule). Sincc M is p-nearly injective and a e
A, thus thcrc cxists an R-homomorphism g" : B+M such that (g"ocr) (a) -
f(a) eJ(M). For cach x e A, x = ra for some r e R. Hence, (g" ocr) (x) - f(x)
= (go o) (ra) - I(ra) = r((goo) (a)- f(a)) e J (M) for each x in A (since J
(M) is a submodule of M).

Couvclsoly, considcr thc lblowing diagram with exact row and A and B arc
R-modules.

0_AttB

r l

M
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- For cach a e A, let fo={nn:Ra-)Mandcx,o=crlr(a:Ra-)B.Thus,we
have thc following diagram:

(xo

o ---->lta->ll
L,'

r,, I ,,r' r

ilr
By our assunlption, therc exists an Il.-homonrorphism g Il -+ M suclt that
(gocro) (x) - f"(x) e J (M) for each x in Ila .'fhen (gocr) (a) - f(a) e J(M).
Therefore M is p-nearly injective. n

Ily looking at [4,p.1], it is easy to prove that an R-module M is p-
nearly injective if and only if for each R-submodule A of an R-rnodule B,
each R-homomorphism f: A -+ M and for each a e A there exists an R-
homomorphism

- Ba : B -+ M such that (gu oi) (a) - f(a) e J(M) (where i is the inclusion- mapping from A into B).

Proposition (1.7) : The following statemcnts are equivalent for any R-
module M:
(l)M is p-nearly injective.
(2) For each digram with B is injective R-module and i is inclusion

mapping
from an R-submodule A into B.

o 

->a-5eIi"
f | ,,,' En

tr
and for each aeA, there exists an R-homomorphism g,,: B-+M such that
(g,oi)(a) -f(a) e J(M).
(3) Iror each diagram with B is essential injective extension R-module of an
R-module A and i is the inclusion mapping.
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i'
o ____>A 

-> 
B

t,,
ltf l,/&l/t/
M

and lbr each aeA, there exists an R-homomorphism ga : B+M such that

(g"oi)(a) - f(a) e J(M).

Proof: (l ) > (s) and (2) = (3) are obvious.

(3) = (l). Consider the following diagram (l) where A and B are any R-

modulcs and f : A + M be any R-homomorphism:

I

O >A----+ B

Ifl
I

Y
M

Diagram ( I )

By [5, p. I 23], tlrerc exists an injective extension R-module E of B.

Let A" be any complenrent submodule of A in B and C = AO A". Thus, by(a)

B is an esscntial extension olC and hence E is essential extension ofC [5,
p. 1091. Define g: C -+ M by g(a+a|) = f(a) for all ae A,a| e A".lt iseasy

to p.or" that g is wcll - dcfincd RJromomorphisnr, thcn we have the

Ibllowing diagram (2):

o― DAOA―――)B

尋メ/′
M

Diagram(2)
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By (3), Ibr cach xeA @ Ac thcrc cxists an lt-homomorphism h* : E -> M
such that (h*oi)(x) - g(x) e J(M). For diagram (l), for each aeA define ou :

B-+M by c6(b) : h,,(b) for all beB. It is casy to prove that crn is an R-

homomorphism. Thcn (crroiXa) - t(a) : (h.oiXa) - g(a) eJ(M). Thus, M is
p-nearly injective.!

Thc next rcsult is immediate fiom prop. (1.7) and prop. (1.6).

Corollary (1.S) : An R-module M is p-nearly injective if and only if for
each cyclic essential submodule A of an injective R-module B and for each

R-homomorphism f:A+ M there cxists an R-homornorphism g : B -+ M
such that (goi) (a) - (a) e J(M) for all a in A. n

Endornorphisms rings of p-ncarly injcctivc modules
A we ll knowir thcorcm oi truitt, ancl Utumi(a) asscrts that, if M is an

injectivc R-modulc and S : Endp(M), J(S) = {feS I Kcr (l) is an esscntial

submodule of' M) and S / J(S) is a regualr ring (in the sense of Von

Neumam). Moreover, if M and N are two R-module and f :M + N is an R-

homomorphism, then the sct f r(J(l{)): {xeM | (x) eJ(N)} is called ncarly
kemel and is denotcd by Nkcr(f)(2). Clearly, Nkcr(f) is an R-sumodule of M
containing both Ker(f) and J(M) . Also, in(2)A.K.Mehdi proved that if M is
a ncarly injcctivc R-modulc, then (l): S/ AS is a rcgular ring and (2) If A (S)
: (0), then S is a right self injective ring, where A(S) : {f e S I Nker (f1 is

an essential submodule of M) is a two sided ideal of D.
In this section, we extended this rcsult and others to p-nearly

injective modules.

Theorcm (2.1) : Let M bc p-ncarly injective R-module and S = Endp(M),
then:
(l)S/A (S) is a regular ring.
(2)lf A (S): (0), then S is a right self injective ring.

Proof (l) : Lct 1"+A(S) e S/A(S);1" e S.PutK:Kcr(l)andlctLbca
relative complement ofK in M. Define 0 : l" (L) -+ M by 0 (I(x)) = x for all

xeL. It is easy to prove that 0 is well - defined R-homomorphism. Consider

thc following diagram (whcrc i is thc inclusion rrrapping).
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i

o >1"(L) >Mt./e | ..,6-
{r"
M

p-nearly injcctivity of M irnplies that for cach w = I (x) e L (L), (xel),
there exists an R-homomorphism {', : $', : M + M such that 0* (w)-O(w) eJ

(M). Hence, 0"(w) - 0 (w) =j, wherej e J(M). If u = x+yeL(E K (xeL and

ye K), thus (1,-1"+* l.) (u) = r (x) - (I0"1) (x) = r(x)-r( 0* (I(x))) = l(x) - )"
( 0(w) + j) = r(x) - I(o(w)) + )'O = x(x) - l.(e(}"(x)) + l(i) = x(x) - x(x) +

LU) : I0).Sincc 1"() e J(M), thus (I-1.0" I)(u)eJ(M), this implies that u e
Nkcr (1,-1,0* l,) and hence L @ K s Nker (},-l.Q* tr). By(o) L (E K is an

essential submodule of M. hence Nker (f-IO* l') is an essential submodule

of M(2). so )"-L{,, },eA (S), in turn }"+a (S) = (I0*r) + a(S). Thcrcforc S/a
is a rcgular ring.

Proof (2) : Assume that A(S) = (0), then by (l ) S is a regular ring. Let I I -+
S bc any S-lromonrorphism of a right ideal I of S inlo S. By IM we mean an

R-submodule of M generatcd by {}'m I I e I, meM}. Define 0 : IM -+ M

by 0(x) : 0(i rimi): I f(}.)(mi)forcachx: i i",n,,inlM.Then
r-l ,-l ,=l

for cach xelM, 0(x) = f(e)x, where e:e2el and in turn 0 is wcll dcfined R-
homomorphism of ihe R-submodule IM into M(2). Now, consider the

following diagrant, (wherc i is thc inclusion mapping).

I

o 
-|>lM --|fr4L.',0 I ,.'.t,-l

l,
M

For cach meM, il' l, e I thus x = i"m. By p-ncarly injectivity of M, there

exists an R-homomorphism $, : M + M such that 0'(x) - 0 (x) eJ(M). Then
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(Q-}.)(m) = $*(1"m): 0*(x) = 0(x)+j = 0(l"m)+j = f(},)m+j, for some jeJ(M).

IIcncc (S-1,-1(1,))(rn) e J(M) and this implics that nreNkcr ($-1"-f(1,)), hcncc

M:Nkcr($*1,-(1,)) lbr cach l.el. Therc{bre Nker(0-}'-1i}')) is an essential

submodule of M fbr all l.el, and this implics that $*1"-f(1.)eA(S) for all }"e1.

By the hypothcsis, wc havc f(1"): 0-I for l"el. Thcn S satisfics Bacr's

condition and by [4, p.5] S is a right sell'-injective ring t I

A carclul study ol' tlie proof of the first part of the result shows

lollowing:

Corollary Q.Z)z 11' M is a p-ncarly injcctivc It-rnodulc, and J(S) the

jacobson radical of S = Endp(M), then J(S) s A(S). !

Proposition (2.3) : If M is a p-ncarly injective lt-rnodule then, I n K: IK
+ A (S) n (l n K) for each two sided I and K ofS = Endp (M).

Proof: Lct I and K bc two sidcd idcals of S. Since M is p-ncarly injcctivc,

rhus by theorern (2.1) S/A(S) is a rcgular ting. Let l,e I n K, thus l,+A(S) e

SIA(S). Thcn there exists an element cr+A(S) eSIA(S) such that )'+A(S) =

l,crl,+A(S) and hencc 1,-1,a1"eA(S). Since }"-l"crl"elnK, then }"-l"crl"eA(S) n
(l n K). Put l.r = l.-l.crl., then 1.=l.crl'+)"1 e IK + A(S) n (l n K). Therefore

I nK E lK + A(S) n (l nK). conversely, since IK g I and IKgK thus IKEI

n K. And since A(S) n (l nK)E In K, hence IK+A(S) n (l n K) E I nK.
'l'hcrclbrc I n K : IK + A (S) n (l n K).t-l

As an immediate conscquence of prop. (2.3) we have'

Corollary Q.a): If M is a p-nearly injective R-module, then K:K2+ A(S) n
K for each two sided ideal K of S : Endrr(M)'D

$ 3. P-ncarly Injectivc Moclulcs and semi-simple Artinian Rings.

It is known that a ring R is semi-simple Artinian iff every R-module

is injective(3) ilIcvcry lt-nrodulc is pointwisc injcctivc('r il'l'evcry R-modulc

is rrearly injective(2).
In this section, we prove that the result is valid on p-nearly

injcctivity of cach R-modulc and othcr rcsults o[' p-ncarly injcctivity

module. We start by the following result'
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Proposition (3.1) : Every cyclic p-nearly injective module is nearly
injective.

l'roof : Supoosc that M = Itx is a cyclic p-nearly injcctivc R-module arrd
consider the following diagram.

Where A and B are two R-module, i the inclusion mapping and f is any R-
lromonrorphism. By(l). thcrc exists an injective R-module E and R-
monomorphisrn g:M -+ E. By injectivity of E, there exists an R-
homomorphsim o : B-+E such that oo 1= gof. Since M is p-nearly injective
R-modulc, thcn by theorem ( L5) g is p-nearly split, hencc there exists an R-
homonrorphism B* : E-rM such that (P-og) (x) - x eJ(M). For each m in M,
m = rx where reR. Then (F,og) (m) - m : (0*o8) (rx) = ((B"og) (x) - x)
eJ(M) for each meM. Define h: B -r M by h = B,oh, it is easy to prove that
h is wcll dclincd. R-honromorphisnr. Thus, (hoi)(a)-fa)=((p-ocr)oi)(a) - f(a)
= (p^o(aoi)(a)-f(a) : (B-o(gof))(a) - f(a) = (p*og)(f(a)) - f(a) eJ(M) for
each a eA . Therelore M is nearly injective R-module .O

Rcmark (3.2) : The conccpts of cyclic modules and p-nearly injective
nrodules are diffcrent. In fact, Z is a cyclic Z-module which is not p-nearl
injcctivc (scc l(cnrarks (1.2)). Furthcr, thc group ofrational nunrbcrseisp
nearly injectivc Z-tnodulc which is not cyclic.

α

Ａ

Ｉ

′
′
′
′

‐

ド

Ｅ

ｇ

Ｏ
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The following corollaries follow immediately from proposition (3.1).

Corollary (3.3): A ring R is a self p-nearly injective if and only if R is a self
ncarly injectivc ring. l i

Corollary (3.4): If M: ff Rxiis p-nearly injective R-module, then M is
iel

ncarly injective . D

Now, we are ready to give new characterization of semi-simple
Artinian rings.

Theorem (3.5) : The following statements are eqivalent for a ring It:
(1)R is a semi-simple Artinian.
(2) Every R-module is p-nearly injective.
(3) Every cyclic R-module is p-nearly injective.

Proof : ( I ):+ (2) and (2) = (3) arc abvious.
(3) =+ (l). Assume that every cyclic R-module is p-nearly injective. Thus,
by proposition (3.1) every cyclic R-module is nearly injective. Hence R is
semi-simplc Artinian ring(2).1- I

Corollary (3.6) : The followirtg statements are equivalent for a ring R:
(l)R is a semi-simple Artinian.
(2) R is a self p-nearly injective ring and each quotient of p-nearly injective

R-module is p-nearly injcctive. tl

Recall that, a ring R is hereditary if and only if each quotient of an injective
R-module is injective(6).

Corollary Q.7): Let R be a self - injective ring. Tlten, R is hereditary if and

only if each quotient of p-nearly injective R-module is p-nearly injective. E

B.L.Osofsky in(7) noted that a ring R is semi-simple Artinian if and
only if for each R-module M, if Nr and N2 are injective R-submodules of M,
then N1 n N2 is also injective R-module.

In the following theorem we give a new characterization of semi-
simple Artinian rings which is a gencralization ol'Osol'sky's thcorem in(7)

and thcorcrn (2.1.4) in(2).
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Thcorcm (3.8) : Thc following statements are equivalent for a ring R:
(l)R is a semi - simple A(inian.
(2) For eaclr R-nrodule M, if N I and N2 are p-nearly injective R-

submodules of N, then Nr n Nz is p-nearly injective R-module.
(3)For each R-module M. il Nr and N2 are injective R-submodules of M,

thcn N r n N2 is p-ncarly injcctivc l{-module.

Proof : ( I ) = (2).lt lollows from theorem (3.5). (2) + (3) it is clear.
(3)= (l). Lct M bc any R-nrodule and E: E(M) is thc injective envelope

of M, and let Q = E @ E, K={(x,x)eQlxeM}andlet O=qt<.
Also, PutMl = {y+K . Aly.E@0),andM2= {y +K e A ly e 0@

E). Itisclearthat D =Vt, +Mu.Definecrr :E-)Mbyal (y)=(y,0)+
K for all y eE. Since(E@0)nK=(0)and(0+E).\K=(0),thuswe
have cr1 and cr2 arc R-isomorphisms. Since E is an injective R-module,

therclorc Mi is inicctivc Il-subnrodulc of p, for i = I .2 lz'nrl. Thus by (3)

we have M r rr Mz is p-nearly injective R-nrodule. Define
f:M -+ Ml n M2 by f(nt) = (m,o) + K for all m e M. Since M1 rr M2 =

1y+t . p; y e M @ 0), thus, it is casy to prove that f is an R-

isomorphisnr. Thcn by rcmark ( 1 .3) M is p-nearly injective R-module,
hence cvery R-module is p-nearly injective, in tum by theorem (3.5), R
is semi-sinrple Artinian ring. Ll

Corollary (3.9) (Osofosky's thcorcm(7)) : A ring R is a semi-simple
Artinian if and only if for cach R-nrodule M, if Nr and N2 are injective R-
submodulcs olM, then N1 n N2 is also injectivc R-module. D
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ABSTRACT
Super antigcn (S Ag) was extracted from Slaphlococcus aureus

isolated from a topic dermatitis patients using precipitation method by
alcohol (99%). Toxicity of various concentrations of this extract on the
viability of lymphocles and polymorphnuclear leukocytes (PMNs) and the
pyrogenic effect on laboratory animals (Rabbit) were studied. Results
indicated that (S Ag) has toxicity effect at concentration (400) pglml and
cause an elevation in the body temperatue at a concentration of 200 pglml.
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ABSTRACT
Thc antimicrobial effect of Alum (potassium-aluminum sulphate)

was invcstcgatcd on two typcs ol micro-organisms, psedomonas aeruginosa
(procaryote) and Aspergillus niger (Euocaryote) by measuring a number of
colonies on solid media, both gcnus revealdhigh sensitivity to treatment
with Alum.
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ABSTRACT
Prevalence of Stuphylococcus aureus was investigated in 124

sanrples (absccss boils, wound pus atopic dermatitis Tonsillitis, Blood and

eye swabs) which were collected lrom some hospitals in Baghdad city
during September 1999 - June 2000. Depending on the morphological,
culture and biochemical characteristics (95) isolates of S. aureus were
identified as coagulase positive whereas 29 isolates were identified as

coagulase negatve. Identification also was confirmed by Api staph.
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ABSTRACT
Theoretical study is performed to improve the Bragg's rule for
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HHHH
II II

H―C―C―CC―I‐I

II II
HHHH
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N-pentane CsHrz

HHHHH
II III

I+CCC― CC_「 I

古ム古古ム
133.165 132.480

N-hexane CoHra

Ｈ
‐
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‐

Ｈ

Ｈ
Ｉ

℃

Ｉ

Ｈ

Ｈ
Ｉ

て
Ｉ

Ｈ

Ｈ
ｌ

ｃ
ｌ

Ｈ

Ｈ
Ｉ

℃
Ｉ

Ｈ

ｌ

町

Ｈ

157.696 156.852

Carbon
Dioxidc

C02 0=C=O 44.889 47.22
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ABSTRACT
Plastics have physical and chemical properties that are suitable for

wide rangc of products. During the alst ccntury grcat progress ofplastics
industry have been made in parallel with great investigations into new
applications of plastic to substitute commonly used metals and alloys in
products. When thc cnvironmcntal problcnr soundcd an important issuc,
programmes ol plastic rcscarchcs participated in the linc of monitoring and
controlling the polution impact of palstic industry on the environment.
Plastic in general are not environmentally degradable and present no threat
to workers or users, but hazards are involved with some additives and
monomers used with the manufactring of plastics. Research programmes
devoted to count degradable plastic, as a potential solution to municipal
solid wastc problcnt, should bc rc-cvaluatcd in tcrms of solid, liquid and gas
wasLcs, quulitutively and quuntitutivcly. 'l'hc sizc of thc solid wastc problcnr
is to be investigated with energy quality, consumption and recovery that is
to achicvc bcttcr utilization of human rcsourccs for appropriate rescarch
progranrnrcs in thc bcnelit of society and cnvironment.
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qri di-lllj .5F+ll t{-. crJ},:r eJJ ,jJdt ,t iJ}S 4siil+X 6Lolr. [ fu-r}.3
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_,,Ljl dr- 6L-.--e[i-Jl .rA {-:n !" irit} -.J-, .;f .:ll-2ryl ,os L-- iJSJljl+X CJ,rst t ll



り 脚 ツ卿

二●3J′ノノ 」
"44‐

・
｀ ふ`乳 声 い 凛 ■ 挙 ■ 刈 1出しh・ ハ‖」

.ス ^♪ L“ lJlひJ`押 1許 6りL

よ 1“‖
り
_二 』≦JOメリ盤|やコJ♂ Lうし

こ
LIJ tttLllが ミヽ`J♂ J山1よ ^レ を 1｀ ハ]

…

刈 1こ国 り,井 Ⅲ Iど|もJ脚1出 bυ日ツ|り■ Jムコ 1げ 山い 」 が
1り

■メ |

げ 巡 |」二園I JI`メ|`典 ひり J早 調 `叩
1許 上1も ■ヽよ 」 甲井 も t典 よ 釧 1

t―メリ脚 |″― ゃⅢ Ⅲ 』 Jゝ`1■ lヽttt JRll出 」 J2ふミ
^‖ 凸1よ 」`

ぱ メ lJ

‐ しメ 1山1 ltLE出 lゝが ヽ
・・

―Nlに め
ハ 1‖

」 '上
国 |ふlひ J■ Jぃ JげJ

.坦口IJ勺メコ1山|メlJ

」 Lハ :嘔L“」  |

●工 |`げら由 |●メ |ハ バ メ`
♂ 平 fJ CⅢ 刈 lbム

と
1井1伊 °」L3工 ‐

凸メ ←
」 :伊J`1930-1920が い い

し タ ム 」りJ鱗」` 聾 L:輝|ひ ム鳳ミ
ゼ 」

げ」`4ヽ -lJ Jメ回1り J脚 メ|・ J,日1出 挙■口〕り1中 |ジJ夕 伊 1よミ̂こりl

ゞ
」 JJ,Jメ IJ 1953こメ |♂メ l』も■ J週 L^‖

υリル ■ 日111^｀日 1甲メ 1凸IⅢ

。(19o3:Ⅲコ1・い
'|´

出メ6」いま 醜メリl″メlψメ‐井 鋤 1954

ふ摯 へ■日IJ」」lJし まヽ̂
‖ JりJ♂ 与 1・

^‖ ≧ 1｀ ハ‖婚

…

じ口|こLl工 1リ

´ 挙 メ 1山|い
゛

1■ メ tAl』 りゝ甲脚 IJい l●コ |が t`iJり ｀ 国 塙 光 神 」

al_11Lヽ 甲りLメ tAlぴり 中ヽ |メ メ ♂
|｀争 刈 IJメlン ´ 占

こ
1メlこLi

J∴二)」|こLI」C6ジ」||も■ ´‐

■ メ メ IJ ふヽA‖ ´ ‐ 壷■刈 1中L≦｀ ■ い コ I JJヽ ス̂
‖ ル出品 L uL」

,|ルリ|‐ ‐ 刈 |ィメ 甲 出 l工 (Andoxdants)巡 mらJ.ス ^‖ Jメ|』L以 ■

げ 」 IJ(Ulけa宙det Stabilセcrs)■轟 口 lめ」 亀。LAll JJ..り
`●Jう夕 1,ぃバ リ|ル |

が
|(PhSuⅢZer)山い 上 ]」

い ,(W'athCHng)む 蝸|■Jメ 伊 ‐ 」刈 |♂

CJ― 』 く1｀りlルL一 伊 出 ♂
lⅢメlJメl´中 メ 1亀Jン 4■刈 1脚

LJ日 1諄
“

♂
|`メリl」 J♪ |´

げ
lJ`L■ L♂ IJメ l JI亀Ll■ ■ 刈 l

メリ椰 日lⅢパ lれ日|い 出 ♂|」 ル劇

も ← J:甲 ■Ⅲ
に ‖出い い Ⅵ 場 狙 もヽ 国 |… 卿 l´ い ∝ ■ が 響 J

ム さht^1■ "`バ ‖めリユ」`
4‐逃 |IЧ ,4辱 Ⅲ

l・くる
Oメ

1礼■LIヽ1,P』 l鮮|‐ 刈 1

V〔



r.`′
`ィク」J`′ 7- 与 出 コ ′ル ‐

dL----.-gYl €14-l .4lSJ .al LrirJl c.ll9.ll J- .JrLr c.ltdl ,r!.+.-X 6.ritl ij)Jlr
cit--:ljJl illl' lri -i-.r----.;.ril S C- iiJti. iiUll ;F $ 9Sl 4n-)Jll iJ''li. ll

Jt---.."c| Jl i-ul ilir i-.,.,.14,'11 .rit.r- eJr^l Lj)lt iLlJt g.rr)l .d! J i_iL:t .4+il1
,rl liij .a-l .r^<ll etx)l .,r! l{.lr,.:l Jl cJ);ill ilij q.l\.it Jl C &-ll jl$ll ,,:u.rrt

i r:,t, .o,,^...,,1 ,j-Jl J+ d..ri: fuSi-- " \lt 6l.rr lt ir:- ti)t oll-lt dllltj e# ilx-
i-,)o.-ill gl ri..rl ." ",--r .1-l'o'ta+ll .pL-.11 ,Jc $;c.)l i9l5.l;.gfjYt rtj,.ll iJiJ

d; '-i (Mass Production) (,xll eEj)t !,.rLl (Jb ul"L)L r.tct ri aIJt (5i +li. rl

,,, lll diJt (:ll+Lc X" eEj)l (). t J.Jt ln (,Ul",J ii)- a+ r:lrl ;rL .a:-...\l 
..rl

150 :9..- Jl .:ln-. ),ll sllJl eln)l J-11 L- lraj .Lr y..J eu."il- I (Jlrlc'j +lJ.!l ,.C

.(2)a,l.jl-.iill i'!i,ll r:r qi Or$ 400-350 Jt J.-t irt C-*.r 1996 eb +,:A O-*L

-,,.rl1Sl ;rS-.x r f l++t )Lsi" ri" 
";-+lt 

sf.J.:li-}Jl +.r+ll 4+;ll -tjr!;1 & u>
f d ;J tLll {J+tii)l J i.i-+ll

.,r,rr.,r,l .n iji.ul ilS.Llt .r.r

ir- {i.al ,Kll .ra (Municipal Solid Wastes) ol4gt tuLlt 6Eli-L!.i
i-iJl AJS---.]"J| r+-.e.r.. i.i-.1,.-J3 .Lr,, ll .pllJr Jf *,J.rJi)t ij.-I .iUIiJl .,,;ei

njj-Jl u.L.l ,Jc. 4{ s".ll ,rg-}Llt rt/ .{ijilt ,_\-.ilt CE-ryl+ ,*! l,ri :_,11,i ..!g-).r!

J-,,!t "\l i,, ...;t .r_r ri._r .(3)(l) riJ Jrl+L ii||.I cJJiJt 6!J qlrrl L,:ril
,S 5% o",rXJl .:l:,t-Nf :,..,rrt Jt ;Jt:,yt ,\jr.ta)%ol},ie +-i) irljl dJt.tr -ll

l- JLi:)t r,,< , r\J_e .(s)iiLJLi 7 t 4 .,.i L .:;o-. t6il !-)jJ i+J.)t isj-I dj.,Jrl

,jl.i L"l" .k+ 6lt+. ..:Stt 6J+i.^a il<.|. ,Jf {#lt .rli-).I ils.i.. O) 
(6)Jr.-Jl 

.,! A L

,'t Lt gLnl i J 4,+i.-:'orLcl ;s., -,.Yt 'j,':tr.u;i"ai :l-: ).-l clUli-ll .rA !r ej+
jllj CJ-+ll ,-rJt a+- (J.'il. ll lJu.lJl slc..o J+J qlj.at

V。



t,L+l s!&ll ,!l/i,4*ll

ilJl ,lllt Jb .ta)..

u;+ AJEII drliii-ll J. irJi)l rl/l3 l$iii-)LJl rlJ,^I4,jjrl ,,' ,tll (l) i-r cJ:r+

(3)JJ, 
Jl+ a4yJl cJ-.iJlJ CUI Jrr

i--,Jnl 'l ..ill r i-.,j-I dJ:ilJl O^ JJs]l 6l-r;l clJ-" Jc drletisYl 
"r:*1 

y3i3,9 rlia

.'U:l (2) cJl-J. l+*1!l e+lrll cJ:r d t+Ji l'+S9l-)t+lt cJilJl

;to/o

J

sl5- o/o

.lf+.L

:l!l %

1, i.:rjl

q..:. J.iJ

t/o

g.J

o-ls o/o

..,Y-.rlS:

Yo

d$-)q
fs

i,-l-ilI

tr*
.i)L;ill

.,1t..jril

ii-Jl .J-dl

45.8 7 10000 1980 t+Jt-i-l

45.3 60.5 1004 33.6 7 355 2700 1988 L*ll

52.7 47.6 211.3 3470! 1989 t<Ji lt

74.3 (r. (r 16()00 1989 l.riS

47.6 5 81.3 5.4 38.6 1985 ロリLlo

45 3 400 2500 1989 I rrlti

59 27.5 17000 1989 L-.U

92 i9483 1987 l,i- LJI

4 7 2s9 3147 1989
..rLi rr

l ll()() 1984 lrilJJl

62 22.3 17300 :989 trlll+l

43.9 77.2 1 45.5 48283 1988 ●ヽヽ

66.(r t'|.2 199() lrr-.Sr:
58.3 6900 1988 l"ilt
53.3 33.6 -) 21()6 1982 rl+JrP

7 5 2()()() 1989 etj
7 4.5 -t 2350 1985 db-)|

1 7 322 !2546 1988 tlt*-l

89 10 2650 1985 +r-Jl

6 7 424 2850 !989 | >-t s-

8 29.0 357 18000 1989 L,:" U+:

37.5 9 67 864 208760 1986 t!-.,'l

Vヽ



r―
'`/f/J`'r卿 与 出 J′ル ‐

“

Sめ 国 J"出
びり‖色ル酬

30%-20 oJ― ■ル (Land■ lls)■メlJ●しL出 ど→ び 日 ●|●JメSiヽ■‐1

.lL… lcJ …1。Lyllゝ JJゃ J`“
)ど

メ l´ l`LJ【 L13■
´

1‐ 1^‐
・ JJメ 伊

が 1∴^JJ国 こ J…
ふ Lり ,3と出 yl J●Lメ劇 Jこふ り JoF」口 |´ 工 げ ul

JタリJび ■ 、■ dヒコ l占ど対 |●LりbJ・ lり脚 l`・‐・スJ♂国ぃJ`:uJこ撃めり |

¨ と
'」

ll｀一」 ●Kノ」ic声彎 c十■|』b gL.、J.“いJlユニ〕」lコCIJみ
`勺

L

・

|,一 J`f。しLY1 4出ヽ

`l 

υL_1● lン.6ェ 6_戸 jL二L‐ lJし■ 」≦』 卿

い ・Ⅲヽ
―

メ 許 りは 宣 刈 6→
“

メ ぅ1墨ソ むメ L』 l亀Lリ メ ゎ
L』 l工

`lり
J

い 型 ♂
l出 ン メ lⅢ リ メ 1‐円 」 出 喚 出 劃 ふ 測 lJ‐

`“

』

ふ」』出400♂ぃ ぅジⅢ J´リヴ。しⅥ‐ 岬 lJl‐

“
J.ヴ5しりもL渕

6メ」 ぷ 3‐υL al^脚 lJ´ Jl JL、しい び」l嘔 ふ」 4=刈 1^:"

oい 1■・ヽ』oJ_神 S LLIこL tt J共J・■脚 」l甲メ JJ≒ 3戸
らヽ 1ヽ^]●Lyメlf」 ●1 ・ 1園lが チ|い 。`こ

`♪
LIエリ・υtLyl.ttt J仰

(2)」J■

υ
ヽハ̂‖

`1l 
Ⅲl もメ lヽ国 1 l ⅢⅢl

ひ 4■却

`il、
^llこbl altハ 11

″ 憚 l●1■ミ^‖

/´メ聾ヽ。メl

(:の

`L

亀り」l

[7],1989 6 466 i;.l.'..,,i| .t+-"ll a$-ll
ド],1999 7 764 らヽ、■』■メldυい |

191,1989 3.7 764
Ⅲメ 1

[10]
つ
４ 473

脚

[9],1989 14 510
タメ 1

[8],1989 12 273
OL ilLl“

9.1 542 に

'ハ

■■出l

VV



l* Jbi.ll ,Jti,'*ll

ilJt,:tglb .t*tn

I-rrc Ol-,i)l li- ..'lc, ,,$i OrS rl3Jl ,nhl i.rlsJl :l:p-)l O! l-tt 651r-il! i$-rll

.!-rill *+ k Js^! ajJUL "tl^ll Jl d'-3

d.+ #J bJilsi tJii Di l++ JlslJ Aii. J3l^jii ;l ufu) irvlt ''':- (-p3

,i a!$Jl crl +:ll aj-ru.r eLJl )L 4i'JUi^' A'cu-ll i '4:'t-)Jll 6lLln^'r ./JJ '-lsJl
t!'

o -i i:.--+j,.ll ,,.11,-:,11+;i:lt a.r ,r^3 cJSlillr r*,Sill LJILJ (PI{) i}^:"-ll -tL--l!l

c.r b-uc3 .-r1,,^,,Y1 '$ ..J', .iW e+ .il'3*I,ll C. qJ?! OJS Jl OS'J Cl .lildl

l:,r .1ti lll .eUi)J a-,l3l 6JL.S irLc uli;)L,ll -,l+il t3; + 'l+t- tnJSi d 3i1$il(io g'oljs'

euj) .rl l5S3 ; :i-ill J^t1J '*!)ill i'+;Jl 'r3l ,jrJl 9 a.l-'lJ!l r$tiJl dt-r"stjilt

. 
(13'12)d r_2j l-S !h ciLi"lt dl$->LJl

i*+tl dLs'Dl+Jl JlJt'ii

irL uli-,).,11 .Jti hl .&Lilll a4F;;rL 9 4:':L'lsll +puil .x €l$-)L'll gl '''J-

t: -, riii d-n-)tJl 4-cb- *s i;^^., rly J,5rsr .+J OSJJ 'J-'!S 
r' r:Jl jl^':-)l 'u";l

a-cL- ,#r 4-{i" qJil i:lJ Ji+.g.ll dx-Nl )L JLll dIsJ ',-f.t-.pJl 
&JJ'l t{'"^":

rljJl t,-l ,/ aS.3 i-:-ll ,Jc:. dltr-}Jl i-2J'i ;ri-s trl 
tl6)'g"!l ','l'" ' xs Ort.tlttt

aus-,: 6t--i e+lJl g,"3 .J,iill crLLi g.' kjJS '6dl$-)-llJ 
i;+Bi)l ci+I-Jl os alilJl

oll or ..lJJlJ ,:JA+ll irt 4*;Jl its+ JLc)l "ra \53 
i.sji-)tJl drLcu-ll -lrLi:

rL,rjl t6jilly ;./-.,I1+-'r.Jl rlrjl JL l-]c .gUYl ;c .:f+-,)ql ,.+Jl J$illl .!Iii p-t,,

.LSjL)-,ll rl3Jl rJ. drLlJc al'Slt.r r-,!ll Jt-'i-l

alL+fr:'6r:i^il d.Jr)rl sr 4Lul 'rtii ')Lrll il J rii 1994 d*ll Di J+- St

jJ-J" 507 rrt-Jl ,:rJl ol3dl r.r r'rl+ O.,+!' I 1 I .1" JEI+ 
^j'J*X 

133$ 1834 tasc

ol-*Jl Jl ,,, qJJ oill cr)--ailr J" lilsjl+ll 9'" (_i9lYl dll-}:iej (la)cJ);ill cr s:l+

62-92;rr r oLl_2rll uii_r 
(Is)LrJill a,irJl drBJLJl ;. r-rls3t, ,-iJ)l drL.J 4J-l-Jl

,J'-*lill ;- Jil .Jr,ll e* dr Jt JS 6l,,l +iil-re n*,ll Crf 4Jl^'b'll oL5-eJJl r.r ri:!

,"' -J,t 31 1.4-lrJr ..'l r;cl jl w-,= e djurul c.r rJr! orJ* 500 aij (LDP) 4sl.lsll

JJ-iL 12," *l,,CcJ+*.,S1 .rb '''l''- dLtYl orA &,-rlr'(16)1995 6Lc os;r;ss

VA



r・・
'イクコ `″

.た ‐″
与 出 卿 ′ル ‐

$---a 
:56,'i-)ul dJLoUJl .rA ;,11 ,rr,;Yr .iJ9jr)l ii+L J.5rr:; i-.&lt rlsJl ; s5L;

.4+cl+ ,-,"Jt gJlJs;_r.,tL. t+J,rllt 6jtJ,-xj Jt.:ij. yl ,$iJ i*_.)o

6L-----cl t. -ll ..r.4++& i-.-al-, +ir ilS.L.:lUA Ut? JJdl ds.g.rl,lc'3

rr-:ll -:L.r)l .{l:Ji-rll iLLll .5 riJl .;....rj3 oLt}ll3 OlaJt ,..p +_1. Jt r+L+ te.,,l.r

.6JSl

i,irrll GrlJCl

,t - u-r gL-+Jl I :1-,r r.lL.:Jl .:ln-. )rll etrji * +i c+ al t'Jl 6irjt es
i;l -r ..ry| 

a+ 
.'r-r ,lijjcyl ils:ri-)tJl 6l+ji.lt iJ JL.lt i:6rilsJ.Ir .6- lii*ill o-triJt

i--jls Jl Jl-nc)l -J;.i| 
jiltir .b-JS,-tl- dl ,++fr r.. trj.J.J*i.! rj5yt :t3Jl ..p

6-11 r.^:ll r 6-jrJy l-++ Jilsj.lt .:E-" )Jlt olt .l+ i-:rt, \ra Jrr.lt dlj_JJll Cti.i)l
4----++ iil &!t .-rl-lt ,.,1c isJte uA .tljul -J+j tJt .LLil (atr,.s-l iJSJI l.jlt
C-+LJI u. .-l {JLll Jl-:r-Yl qF} !+}.,11\<J dL+-ll lra j:J l-ll ...rJFJf e-t}
dl$-!r ,JL---*-,r, irS ,+..r l:6 e; Jl Jii . dlLLl .:!:;.,f. r ,.,1. i.r ;i-I gt3:!U

vt L nl'<J tr+ :.,<i. .\l :l_dl i.r.,,:r irlJt dJ;iI crUJS. i}-)-.,.r1 l_,,i# clLiJl

dr" larl- J..-5ll !S-J .,Xl dJA)l iitLlt .,ll\<J .:l1t-)l'rll slc, 1,r-1o., l-S ii1J,-.ll i-itLll

..9:!nc)l .1j:-)rll C+j"-iJ tbii-t 6rl,Jel r:i4ls.l ,r.r Lr i,lJt d.ruli-lt ,_i * e!,j
:t r_-ll . ir.- J dJjrl u"Ll (J.b .rr.".- lLlt d.IiliJI sf.LI {riJl i.u.rll Ol

..+rL", L har 5oZ .:.,ils, iJSJJ.YI -orsiJt (rL)Jt j c,UF d. cr,-r dltr ls:,ilr.Jt
:l .ll 6- l.uill JJSI iSiJLJt :lyll 5% sle aLiAyt js;r 6t .(5))g rio -iiil
95oh J aatt ) ;- jn Ol UJ' +b Jr.lS .p9 .(3) riJ Jr\lli i-;ltr rrJs)l
c.r)t -aill r ii 4lsr r,i e,..-ijt c.,lt :iL c dtr iJ.-lt dJ;ilt JajJ i!'t!'t. I JLG'!
g--iJ cluli-ll sla Llc rlslyYt 6'-r-ll dL)C {+-.,li.1li {r- crl.3 (JJr i$I-\I

J : ll "-ll 
t +J.,3 i+ls.l !J...r .:l.bj is.;lr j.-b. lCt,.s-,,iyl 

"r 
tl+ rJts igg.;t+

.iJSr-\l il_Flt ; qlil -.-Jii r+rla^.Xr .lirall

Vl



U* Jlri.Jl ,t i,.*Jl

ufuJt q;1y' tb .r.tt

e"o.si.lt drtJ)Jl c rit. tr drulJl aJJi"ll lilisjl ','"'rll i-siiajt 6;ill (3) drr+
(5)Jr-.Jl

ぶ諸げム熙t熙:l

valucs)

憚 lL園l出井

14 ハLL●
"34 ｄ́

7 31りK
5 J∴ …ゝ

2 1 1^`|

0.5 Lじ
“

0.5 0ふ
12

`“
1ム」|●1^L^

2 に」1.1ミ 1

2 ■■工 J"
8 ″いj

6 凸喝 ■18・ ^

1 も増エ ツoatぃ

2 ■ LJぃ
4 月|..。Lヽ `|`上

o〕
`ォ
LJ

J ^・ ス̂ ´ ■る●ミ̂
‖ 山Lt劇lJ凸」岬 1、メ ´ こ

L』 ´ コ l・喚 墨 ″ 」LJ

`4 hJ`φぅL_■■りl`'l ri、 Ⅲ〕日1に _ゝ墨 01 al^J,y,■ylしlごL`軍■ 脚 1'`1■ Ⅲヽ〕口|

ひ
二 」 ひbJ日ゝ ′&却 .ひ出 y♂ |メ】 仙 メ lり ‐ 甲 1中l脚 り 出 |

Jエ リ|』ヽ こ》 島 御 |ごLうパ 1lK・ 1^‖ 出 f」い ■ 即 |♂ ■ Ⅲ】 I Jl^‐ 1-1

.甲りllゝ JJt」 ムエ 11・ ハ‖Jl∴ 、ヽ‖

_… f』 ‐ 刈 ldLふ Jt島 `n ・ヽ 』 '4■ “:刈|が tヽi‖ ■ LI」J国

中 IJ´ い よ メL♂lJ(!7ぃ 甲 |.Llメ メ
“

パ llゝ ・́ 11=11

りoりい Ll」じヽ
―  (30%)′

K・ 11・ ^‖

～
却l口よ

^‖ ´し` ハύ 等コ11こ Lミ
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ABSTRACT
In this rcscarclr thc cffcct of Gamma rays had been studied on

human hemoglobin (in vivo). The study depends on hemoglobin samples for
patients with bladder cancer whom have takes Radiotherapy on the pelvis
area with a dose of 60 Gray for 30 days. Fourier transform infracred
spectrophotometer 

^technique 
was used to consequence. The change in Hb

spectrum (2 x l0-2M) ar rhe wave number range (1818-1330) J--,, th.
results show the following :-
l- Intensity ratio (R) ofspectra peaks relevant wave number 1450 cm-l at

(Amide-I. Amide-ll) increased with the increased of the radiation dose
higher than that at (AmideJI).

2- The linear relationship between intensity Ratio (R) and radiation dose
(D) (up to 30 Gy) at (AmideJ) can be represenred by the equation:

Dose (Gy) = 2.8 x l0-2 R-5.9 ..... (l-l) . which can be used equarion (l-l)
calculate the exposure dose lbr patients after determination intensity ratio
(R).
3- Reduce and stability of inrensity ratio (R) for Amide -l and Amide-ll

atier 30 Gy duc to structural variation of protein part (B) ofthe Hb
molecule.

4- The explicit eflect olradiation at Amide-l and it inverse until 30 Gv can
also be explained in tsrms of radio - Ionization olFe*2 atom byiirecr
cllcct ol' radiation and thc changcs in FTIR spcctrum (as result of
Irradiation) with spin incrcnrent of heme-heme interraction of Hb
molecule.
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ABSTRACT
ln present research the effect of Gamma radiation on the

Concentration of hemoglobin - F percentage (HbF%) have been studied for
some patients with beta+halassemia (p-lhal.) disease, and the gain results
have been compared with the measurement results for healthy Hemoglobin
when both of samples have been irradiared of (7 - rays) doses (l.77, 3.50,
7.00 and 14.00 Gy). Throught resulted nreasurement it has been observed
that (HbF%) decrease and real to minimum value when hemoglobin samples
(patierrts, hcalthy) havc bccn irradiatcd by dose (1.77 Gy) which due to
folding phenomena that occur to protein part in hemoglobin molecules, and
observed that (HbF%) incrcased with increase irradiation dose after (1.77
Gy) which duc to inlblding phcnorncna that occur to protcin chain, in Hb
molecules.
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ABSTRACT

A study on chemical constituents ofaqueous extmct of Catha edulis
was investigated. It has been found that this extract contained glycoside,
alkaloid, tannin and saponin compounds. Many alkaloids were isolated and
identified from Catha edulis as Cathinone, Cathine and ephederine using
TLC and IR, UV spectra.
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ABSTRACT
Determination of Linkc turbidity lactor and Angstrdm turbidity have

been made at Baghdad using Pyrhelionreters and standardized optical filters.
Over a year, the Linkc turbidity factor and Angstriim turbidity obtained
were in the ranges2.5-7.99 and 0.05-0.274, respectively. The maximum
percentage frequency distributions ol Linke turbidity factor were 22.8o/o in
the rangc 7 .00-7.49 during sumnrer months, and 24.2%o in the range 3.50-
3.99 during winter months. Whereas, a maximum value of 35.5%o for
Angstr6m turbidity was observed in tlre range 0.150-0.1 74 during summcr
nrontlrs, and 32.3Yo was rccordcd irr (hc rangc 0.075-0.099 during wintcr
months. A lincar rcgrcssion equation littcd to Angstrdm turbidity vcrsus
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ABSTRACT
D-laycr cloctron density can play an impo(ant role in measuring the

value of its absorption, for there are no me.rsurement techniques for direct
cstimatcs ol' clcctron dcnsity as a function of height in our country.
Itiomctcr dirta, nrcasurcd at Baghdad. has bcen uscd and could detect 30
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