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ABSTRACT 

Urlrlary (met infections are amongst the ,nos! common paUtogenlc u!/ectioJls with an 

tncreasing resistence to antlInicrobiafs. Isolates jrom urine srunples were identified and 
their susceptibility (0 antirrdcrobial agems were studIed> aL-;o synergetic and antago­

nism oj the combtned antibtotics agat.n.st bacterial isolates and electron microscope 

study agabtSt multi-drug reslStent bacteria were studted , During the study. 211 wine 

swnples from diabettc and non diabetic female patient were analysed, oj wh1cJt 115 

/tOO slgn!ficant bacteriuria (98 from diabetic and 17 from non diabetic)_ Fo, diabetic pa­
tient. Eschertchia colt was (he most common ettologic agent 27 (27.6%J jollowed by Ser­

ratia 12{ 12.296), Citrobacter, Ernerobacter and Mtcrococci each one was J 0( 10.2%) . Sa[­

monella 7(7,1%). PseudorrwnaSl aeruglnosa and Coagula.se negative staphylococci each 

one was 6{G.l%). Proteus 5(5.1%}, Staphylococcus aureus and ShfgeUa each one was 2 
(2%J and Sb-eptococd l{l96). also for non diabetic patient E.co!i was the most cmnmon 
etwlDgic agent 1 0(58.8%J followed by Enterobacter and Proteus each one was 3 (1 U3%J 

Wld StrepkK.:OCCl WHI/Ib) . Also we studied the relat:IDn.shfp between percentage of in· 

jectWrt Wld age oj patients. Amikac/n. ctprojloxru::./n and norjloxncln expressed the most 

effective antibl.oUcs on these isolates but aU ihese lsola1es were resistent (0 ampicillin/ 
su1bactam. erythromydn, amoxtcillln jlorn.ocin davulanic acId and piperacUlin except 
Salmonella was senslltve to wrto..ricillmjlol'llOCtn cIavulanlc acid and Enterobacler was 
sensiilve to piperacillln. the comblnat"'" between clpmjloxocln wid cefotaxlm sodium L< 

the most one wh(Ch showed s!Jnergettc agat.n.st bacterfol !.,solates follDwed. by cfprojloxa­

eCn and amikacCn and amlkacCn and nUrofurantiort. Pseudomorta."i aeruginosa was re" 

slstent to all anttblottc which used but showed synergettc again.St the combination be· 
!Ween clpmjloxocln and amikacln. Clprojloxocln and rtD<;/Iaxacln, no(/1aKacln and 
amlJmctn and amikacln and nUrofurontion, also. the ceU oj Pseudonwnas aerugirwsa 
appear normal under etectron microscope when not treated wllh nQljlaxO:Cill but when 
treated wUh: norjloxacfn the ceU become longer . 

15 

lI'anso_ Vet. Mod. J, (15 - 28) Vol.~, NQ. 1. 2008 



Mansour. fl, A.; et at .. 16 

<J'.r1I~1 

;;...AI..:..I.lL.<..J) J-L:.:lI.)...,J1 j4+I..:..~L..!.:r iJ.,.:-l1 L.AI ;,;)u.. 

..,s:....J1 ~.A ..:..!;L....l1 • WI.) 

• ";'.Ju)1 ~~ - ..:;~l r-i' - j.,LJ1 4J! 
**i.)."..,..,JI;;""'~ - -=-~! r-i' - ,,,,wI"4t 

~i .i.ij .t. ... ~.H ~b;...A..jJ .... JUll hl...J.j i.t,." .... :I.U., ~.r:-:. w~t,.l! ..:;!.tL",.11 .,.!I1.:r .)-i..:..fl vl.&I;lf+I.:.>!.tl.d! oW 

IS""" ~~J ~J';;"~L..:u ~ .:.>Vij ,}-!1..;/;.;;..l,.L....o.W.:r ~r' J~;.!I~.:r t.~iJ,;.aJ'-'....u't.lto 
.,t,~I.:.."J:J;.olj;..;,. ~I ..:;bw..J.1 ~ ~I.:r e'L:J1 JL1:a..:.JIJ J.ilrJl4.-I.), ~i r' ,t.~I.;;..I~~ 4-;-t­

~I..;-.r. -=-\.;L- \A) J~I..) ~ JftJ r.r v'W ZJv. \, C ~.:r ~J ~ J.I'I4 y \ \ ~,: 4.-1;JJ1 • ..iI...l'$ 

II L,;I, .... II r' (I. IV, 'I IV ~...,..! "L,-~I pi ..... i..,J)"..iJ1 ~"I':";lf ,5 .... 11..,...) l.,-J~ • (""L.... ",.. IV) 
ti .......... i .,.. .... ),,""" r' (I.V, \ I V ')l,;,.:LJI"; II. \ "Y) \ ' r+" '% J .... )NI, ~';I) ?'-u-","",I"; (I. \ Y. n 

'i.s ')(,.."..:.JI) """" ",#1 ,}'JI) (I.', \ I, """),,JI) (1.',1) , J!! 4.:- )IS ;,!_I,s:J1 ,~~ "';UI ,,'..,i;.I1 ...,s:.tl) 
"L,..~I"u'i ..... i..,J),,.,1I y:,..r'I.:.;lf ,5-J1 "" r. ""L..1I,r.-IJ t,....:I, t....IJ ,!/. \ I \ ~I ,uSJIJ (I. m olf 4.:-

,11' J')\ ..,...,..J1...,s:.tIJ (/IY, 'Ir t...,;.. '% ....,;)"JI) ~'I"; I /. ''',AI \ , \.or.' 
..::JU" u:-W').i..,,:JI., ~1...J').i.,.m-JI..I ~u:"..~1.;,1 ~..I""I.t»I..l'$ r.r 'v-"')I~., ~1.,11"""" ~ ;';)l.JI 4-'.)~ r' Jj., 

~ir::-.9;; ~l • <"'~I., ~JrJ'-JIJ ~"il ,=..I~L.Al.i...-.,u.. ..:;"J:j;.Ul ~ ..:.;lSj "::"'1J..j.AlII..il. Jj ~'J.AI <.T' 
l...L.....:.;lf ~"..c"(J..u ...,;-,wl ....... .:,... .... "Ii ~':JJ .... L.... .;.;If ')l,; .... :LJ1 I ....... .:"1-1,,.,...,JI, "'" ...,;-,wl 

"" ~I "'" ~~I ",~,,;.oll.w. \,li1 .. 1,,;\; ..... ' J.I r-"' ..... r~u,....J11:' .:,...W'"Ii).".,..J1 "" ~I olf, • .:"1-I",,,lI 
.,;..hl....all~ .i...-J~ I~~i "":"....p.,..JI.;..;\5 .~~~~I e:" ir::-~'il ~ ~IJ~~~I ~ 4-W;';J~1 
~';Ie- .:,...L..S"u,#IJ .:,...L-.S"Ii",;lIe-.:,...L..S).l" ... , .... II"" ~I J.:. I}" ",~i L.p:J ~.;;,. II ~I 

'<>'''''::':~J~l e:" .:r.-u:"..~IJ 
= cfJ "'''''"".;~ ell.;,J '-'= ";,?J"!I "./-JNI.::J. ......". ~ l;k,) .,.. .... ,."..!I 4> "' ..... -") 

,lJUo...! fl" i"lI-l ~i .w ",-",,"";)-""'4 10:","1 

lNTBODUCTroN 
Infections of the ul1nary tIaet are the sec­

ond most common type of infection in the 
body. Urinary tract infections llJTIs} aecount 
for about 8.3 mlllion doctor visits each year. 
Women are especially prone to UTI, One 
woman Is five develops a U1"I durtng her life~ 
Ume. 

Durtng any given year. 11 percent of wom~ 

Mansoura. Vet. Med. J. 

en report had a urinary tract infection. and 
more than half of all women have at least one 
such :lnfectlon dUring their llfeUme(Fo;unan et 
al2000). 

Urinary tract infection (trIll is a bacterial 

infection that afIects any part of the urinary 
tract. Normally, urine Is sterile and it is usu~ 

ally free of bacteria, viruses, and fungi be· 
cause it contains a variety of flUids. salts. and 
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waste products but the Infection ()(.'Curs when 
any organisms. usually bacteria from llie dI­

gestive tract. eHng to the openlng of the ure­
llira and begin to multiply. the most of these 
Qrganlsms is Eschertehla colt (E. colt). Which 
nonnaily 11ves In the colon, tIt addJtion to 
E.coU .other organisms such as tGebstelia 
spp, Proteus spp. Enterobacter spp. Citro­

bacter spp. Salmonella other t;nterobacterta­

ceae, Staphylococcus 8PP, StreptococcI. enter­
ococci and Pseudomonas spp may be involved 
. In most Case8 bacteria travel to the urellira 
and multiply caust.ng urethra lnfecUon {ure­
thritis} and if the bacteria move to the bladder 
and mulUply. a bladder infcction (cystitisl can 
occur, If the infection Is not treated promptly, 
bactet1a may Illcn travel further up the ure­
ters to multiply and reach to the kidneys 
caustng kidney lnfection (pyelonephritis) 

whtch is much more serious because It lead­
ing to kidneys damaged if a tm Ie not treated 
for months or years. The urinary system Is 

structured in a way that helps ward off infec­
tion 1n which the ureters and bladder nor­
mally prevent urine from backing up toward 
the kidneys and the flow of urine from the 
bladder helps wash bacteria out of the 
body (Meyhoff et al 19BI. Jepson et al 2000. 
LIz. et al 2003. Bethesda 2005 & David et aI 
20081. 

P8eudo~monas specles which caused un 
are known to be associated With hospital in­
fections ( Hllf et at 1989 & Goetz and Yu 
1997 ) . Sexuallntereourse is thought to facil­
Itate mIgration of the organisms from the ure~ 
thea into the bladder before Initiation of Infec­
tion (Buckely etaJ 1918 & Nicolle etaf 1982). 

urtnaJy tract infections (Una:) are charac~ 
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tertzed as being eUher upper or lower based 
prlmartly on the anatomic location of infee­
tlon : the lower urinary tract enrompasses the 
bladder and urethra • and the upper u:rtna.ry 
traet encompasses the ureters and kidneys. 
The anatomy of the female urethra 18 or par­
tieular Importance to the pathogenesis of tr11s 

as it Is relatively short compared with the 
male urethra and also lies In close proK1mlty 
to Illc warm , moist. perirectal regions. which 
Is meeting with mlcroorganisms . Because of 

the shorter urethra, bacteria can reach the 
bladder more easUy in the female host (Betty 
et 011998) . 

Urinary tract bactertal infcction are com­
mon In women. Moreover. they tend to recur 
through out UCe especially willl frequent sexu­
al activity. pregnancy, stones disease or dla~ 

bctes (Jeanne and F.Gary 2005) . 

Most lnfectlons in diabetic patients. are 
located In the urinary tract and tIt diabetic 
women. these Infections occur frequently, 
can have a complicated course. are mure 
difficult to treat and often recut than non 
diabetic patient because of the multiple ef­
feets of the disease on the urinary tract and 

host Immune system (VeJlsgaard !966. I. M, 
Hoepelman 1994 & Patterson and Andriale 
1997) • 

several types of urinary tract lnfectlons at? 

cur more commonly in diabetic patients and 
these Include IncreaSing In cl1n1ca.l severity. 
asymptomatic bacteriUria. cystiUs. emphy­
sematous cystitis. pyelonephritiS and emphy­
sematous pyelonephritiS and pertnephrtc ab­
scess:. emphysematous infections :refer to 
those complicated by gas fonnaUon due to 
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bacterial fennentauon and this may occur tn 
the bladder (cysUUs} or 1n the renal pelvis or 
parenchyma (pyekmephrltl5) (Ankel et al 
1990). 

Urinary tractlnfeetlons (Ul1} are very often 
encounted in patients with diabetes mclUtus. 
They may present UletnseJves as a&ympl.urnat~ 
Ie bacterluna. but may also Jed to more seri~ 

ous infection. Asymptomauc bacter1una Is 
more prevalent In women. but no men, With 
diabetes mellitus compared to controls. The 
Inereased prevalence of UTis In diabetic pa~ 

Uenis can be the result of differences In the 
host responses between dlabeUc and non dla~ 
belle patients, or a difference in the Infecting 

bacterium Itself. the bacterta causing uns In 
dl.abetlc patients are the same as in eompU¥ 

cated uns in non dfabeUc patients. E. colt ls 

the most common causaUve mlcroorpn.1sm. 
Klebsiella. Entrobacter. SerraUa spp. and 
slreplDCOOus faecalls have been Isolated O. M, 
Hoopelman 1994). 

A common source of 1nfection 18 catheters, 
or tubes placed 1n the urethra and bladder. A 
person who cannot void or who ts uncon~ 
sclOus or critically ttl often necds a catheter 
that stays tn place for a long time. Some peo­
ple, eSpecially the elderly or those with nero 
vous system disorders who looe bladder con~ 
trol. may need a catheter for ltfe. Bacteria on 
the catheter can infect the bladder. People 
with dl.abetea have a higher risk of a l.n1 bee­
cause of cha.ngeB in the tmmune system. Any 
other disorder that suppresses the lmmune 
system raises' the risk of a urinary infection. 
.Accordlng to several studies, women who use 
a dJaphragm are more Ukely to develop a un 
than women who use other forms of birth 
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control (Bethesda 2005). 

AntlmlcrobIais such as ptperactUtn should 
be considered empIric antiblotle for caU1eter­
associated UTfs and these agent have activity 
aga1nst many n06OCOmlaUy acquired Gram~ 

ncgauve rodfl. ineJudtng P.aerugtnosea fMoel~ 
lertng 1998), 

TrlmethopI1m-sulphamethoxazole was rec­

ommended as inItial therapy of un . but only 
1n communIties where prevalence of trtmelho­
prim- sulphamethoxazole reslstence Is less 
than 20% (J.W.Warren et al 1999). 

The antlmlcroblal agent with the hlghest 
tevels of activity against Gram-negattve bacilll 

was amlkacln whIch was resf:r1eted to hospital 
use while clprofioxacln and nttrofurantoln 

showed aeeeptable level. of activity, NItrofu· 
rantoin was acUve against all sb:a1ns of 
S.aureus but there Is a reduction in the activ­
Ity of amoxyelllln With ctavulanate and quino­
lones to E.ooll. (Rosa et a1200l) , 

MATERIALS AND METHODS 
Two hundred and eleven diabetic and non 

d1abetlc case& were subject to thiS study and 
admitted pubUc hospital and kidney center at 
Ma,nsourn. Ages of ca.ses were ranged from 20 
to 70 years • This study was done over a pert· 
od of one year. 

Urine samples are mo&t cox.nmoruy col~ 

",,,ted by sampling the mld stresm !low 
by the clean • catch rechn1que (Bradhwy 
1988). Once collected, a spec1men of urine 

must be transported to the laboratory 
wlth- out delay (,J, A. Porter a:nd J.Brodte 
1969) . 

Vol. r. No.1. 2008 
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DISCUSSION 
Thl$ study shows the distrlbuUon of bacte­

ria Isolated from paUent with urtnary tract ln~ 

fecuon and their suscepUbIHty pattern to anU~ 
bioUcs • 

Eschertchla 0011 was responsible for about 
65.1% of urinary tract infccUon tn dlfferent 
parts of Brtta.in where as other colifonns than 
E, coli were 23.4%. 4,f5% Proteus and Morga­
neUa &PP •• 1.8% Pseudomonas spp .. 2A% en­

terococCI. 0.7% group B streptococei, 1.5% co­
agulase-negative staphyLOCOCCI and 0.5% 
Staphylococcus aureus. (5. p, Barrett et at 
1999). 

The frequency of E.coll in unne samples 
vanes in d1fferent studies from 32% (K, okada 
et al 1994) to intermediate values 40% 
(F.A.orrel and S.M •• hurland 1998). to 86%( 

Gupta et al 1999 & J.c.Nunezsanchez et aJ 
1999). to 65% (J.C.Nune'l.sanchez el al 1999 

& S,P.Barrett et at 1999). A result in Spaln 
was 41% fit wIth the previous result (Rosa ct 
al2(01). 

E.eoU was the predominant causative 
agenl 27 (27.6%) and 10(58.8%) for diabetic 
and nOli diabetic women respecUvely followed 
by Serratla 12(12.2%) , CJtrobacter • Entero­
bactcr and Mkroeocei each one was 10 
(l0.2%) , Salmonella 717.1 %} , Pseudomonas 
aeruglnooa and Coagulase negative staphy­

lococei eaeh one was 616.1%) , Proteus 5 
(5.1%) . Staphylococcus aureus and Shigella 
each one was 2(2%) and Streptococci l! 1 %) 

for diabetic women but for non diabetic 
women it was followed by Enterobacter 
and Proteus each one was 301.6%) and 
Streptococci 1(5.9%) . 

Mansoura. Vet. Med. J. 
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In this study we found that the ineldance 
of bacteriurta was higher among dIabetic 
women ages 41 to 50 (70.5%J and thIs prob­
abiUty decrease by 3.8 % with age 31·40 

(66.7%) and the Jess inctdence was among age 
of 20~30 (20't6) whlch agree with those demon­
strated by Nicolle et al who found that both 

men and women with diabetes have an !n­
creased risk of acute pyelonephrttls requiring 
hospital admIssion. In a recent study. dla· 
betes was esUmated to increase this probabU­
ity 20 to 30 fold under the age of 44 and three 
to nvc fold over the age of 44 (Nicolle et al 

1996). 

But the Incidence of bacteriurta was higher 

among non diabetIC women ages 61-70 (71.4) 

and tills probability decrease by 17.6 % With 

age 20·30 year (53.8%) and the I""slneldence 
was among age of 41-50 and 51-60 • both 

were 0% whicb disagree WIth those demon­
strated by Belty el al.. 1998 and GeoJ. 
Brooks et al who found that the lncldenee of 
bacteriurta among glr1s age 5 through 14 Is 
I % to 2% . This Incldence increases to 5% in 

girls over age 10. The prevalence of bactertu­
rta In females IncrcaSC$ gradually With time ro 
as high as l{)l% to 20% In elderly women, In 

women between the ages of 20 and 40 whom 
have UTIs • as many as 5{)1% may become re~ 
Infected with 1 year. The aaaodatlon of una 
With sexual Intercourse may also contrtbute 
to this fncreased Incidence because sexual ae· 
Uvity serves ro Increase the chances of bacte­
rial contamination of the female urethra IBet~ 
ty el al 1998). 

PtpercUUn Is etTectlve against more than 
80% of Pseudomonas aeruglnosa Btralns (Al­

lan RDnald 1984 and Moellering 1998 ) whIch 
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disagree with our results which showed that 
Pipetcffitn 1s resJsl:ant against Pseudomonas 
aeruginosa. 

Proteus spp • CUrobacter spp and Pseudo­
monas aeruginosa showed resistance to ctpro­
noxactn { HUf et at 1989 & Goetz and Yu 

lOO7} which agree With our results which 
showed that Proteus. Cttrobacter and Pseo~ 
domonas aerugtnosa were resistant to clpro" 
floxacln and disagree with other results which 
showed that elprofioxacln is the most active 
against Pseudomonas species (O'DonneU and 
Geionc 2000). 

NitrfOraIltoln showed an acceptable level of 
actiVity agaInst Proteus spp and non fennent~ 
Ing Grarn-negatlve bacnll (D.Wolday and 

W.Erge 1997) which agree WIth our results 
which showed that nilrofuranUon was sensi· 
tive against Protcus. NU..rofurantoln was ac­
Uve against aU strains of S.aureus (Rosa ct a1 

200 1J whieh disagree with our results which 
showed that Nltrofurantoln was res1etant 
against Staphylococcus aoreua . 

NItrofurantoin has no actiVIty against 
P~udomonas aerugtnosa (Judith et a12002) 

22 

which agree willi ours. 

The :E. colt showed high rates of resistance 
to amoxicUUn. amoXicl1l1n-clavuianate and 
dprofloxacln (Kader et a1 2000 ) which agree 
With our results which showed that amoxicUM 

lIn-clavulanate is resistant agalnat E.coll but 
dtsagree With OUT as c1profloxacln was sensi­

tive against E.coU • The E.col1 Isolates were 
susceptible to nItrofurantoin and clpmfloxa­
cln but resistant to ampIcillIn and trtmetho~ 

prim (Leonld and V1ad!mlr 2006) which agree 
with ours except that nltrofurantlon was re­
slstant. 

The combmatJon between clprofloxaein and 
cefota.x1m sodium show the h1gher synergetlc 
actiVIty against bacter1al Isolates follOWed by 

the combination between am1kacln and nitro­
furantion and the combtnation between amlk­
acin and cJprofloxadn , 

Pseudomonas aeruginosa was resistant 
against all antibiotic tested so we examtned It 

under electron microscope after and before 
treated with norfloxacln and the cell appear 

normal when not treated hut when treated the 
cell beeO:me longer, 

VoL x.. No. 1~ 2008 
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Table (1): The frequency of the bacterial isolates from positive collected 

samples of diabetic females. 

Bacterial isolates Count Frequency 
E.cfJ/i 27 27.6% 
Citrobacter 10 , 10.2% , 

Enferobacter 10 10.2% 

Salmonella 7 7.1% 
Serratia 12 12.2(% 

I , 

i 

I , 
, 

SMgelJa 2 2% 

I Pseudomonas aeruginosa 6 6.1 % 

Proteus 5 5.1'% 
-~; 

Co-agulase negative stapllylococci 6 6.1% 

Mlcrococci 10 10.2% 
Staphylococcus aureus 2 2%. 

Streptococci I 161. 

Total 98 100% 
Cbi.Squ .... Value =70.5 P Value = 0.0001 

Frequency = Posith'e samples: x 100 
Total samples 

Table (2) : The frequency of the bacterial isolates from positive (;oHectcu 
samnles of noft diabetic females:-

~ 

Baderial isolates Count Frequeney 
i 

E.co/i 10 58.8% 

" 

Enterobacter 3 17.6% 
i , 

Proteus 3 17.6% 

Streptococci 1 5.9% 

Total 17 100% 

. Chi-Square Value -14.7 P Value = 0.002 

i 

, , 
i , 

I , 
I , 
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Table (3) : Inhibition zone (mm) of different pathogenic bacterial i.olales agoi .... 
different tested antibiotic. 

'--e 
" • "-l · 

Ampicillin : IZ 7 

Sulba.lam Is R 

(2O"g) 
• Amlkado IZ \6 

: (30"g) I 
S 

Cef.la.im IZ 17 

Sodium M 

• (30uo) 
s s 

CiproDoladn IZ 23 

(S"g) s s 

Nltrofurantlon IZ 0 

S R 

Piperaoillin IZ 0 

I (100".) s R 

Erythromycin IZ 0 

i (15".) s R 

! Nornoladn IZ I. 
QOlllll S I 

: Tri ... tboprim 1Z 0 

· Sulfa-
. 

methoxazole S R 

(lSJ'g) 

i Am.xi.minl 8 

I g~;~:.nic ad~ IZ 

. . . lZ == InhibItion zone 

MS-Moderalely susceptible 

~ ~ ::'! 

i 1 ~ l! 
~ c 

• ..Ii • tll • 

G · ~ til · .:l 
0 10 0 0 

R R R R 

18 11 10 9 
S S R R 

17 0 19 7 

M R M R 
s s 
7 25 12 22 
R S R S 

21 13 0 17 
S R R S 

0 JQ , 0 
R S R R 

1 0 0 I; 

R R R R 

16 12 17 17 

I R S S 
0 16 10 14 

R S R M 
S 

0 0 26 0 

R-ReSlslant 

~ 
.!1l 
~ · 
0 

R 

18 
S 

0 
R 

21 
S 

0 
R 

15 
R 

0 
R 

12 

R , 
R 

• • · · 
0 

h ~ '"9 
J ~~ § Ef. ~"-~s £ .. ~ 

6 I! !>. ! " l! <>; " 
8 0 1 

R R R 

II 19 18 
R S S 

0 0 1 
R R R 

12 8 21 
R R S 

0 18 0 
R S R 

0 0 Il 
R R R 

0 7 0 
R R R 

12 18 19 
R S S 
0 0 0 

R R R 

0 0 8 

. 
I=Jnlermed.ate 

s= Suseeptible 

I ~ ij ~@ 
~ ~ 

OJ 

7 8 

R R 

11 7 

S R 

0 0 
R R 

18 21 
M S 
S 
19 0 
S R 

t6 0 
R R 

0 0 

R R 

7 20 
R S 

23 0 

S R 

, 0 

'0 

I 
J;j 

0 

R 

16 
I 

23 

S 

8 
R 

0 
R 

0 
R 

0 
R 

18 
S 

0 

R 

, 
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Fig (1): Bacterial culture uf orine samples collected from 
diabetic and non diabetic female patients of 
dIfferent ages. 
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