
15

Vol. X,  No. 1,  2008Mansoura, Vet. Med. J.

Mansour, F. A.; et al...

ANTIBIOTIC RESISTANCE OF BACTERIA IMPLICATED
IN URINARY TRACT INFECTIONS IN

DIABETIC WOMEN

Mansour, F. A.*; Ghali, M. F.**

and El-Kenawy, A. Zeinab
Botany Department Faculty of Science, Mansoura University*

Botany Department Faculty of Science,  Zagazig University**

ABSTRACT

Urinary tract infections are amongst the most common pathogenic infections with an

increasing resistence to antimicrobials. Isolates from urine samples were identified and

their susceptibility to antimicrobial agents were studied , also synergetic and antago-

nism of the combined antibiotics against bacterial isolates and electron microscope

study against multi-drug resistent bacteria were studied . During the study , 211 urine

samples from diabetic and non diabetic female patient were analysed, of which 115

had significant bacteriuria (98 from diabetic and 17 from non diabetic). For diabetic pa-

tient, Escherichia coli was the most common etiologic agent 27 (27.6%)  followed by Ser-

ratia 12(12.2%), Citrobacter, Enterobacter and Micrococci each one was 10(10.2%) , Sal-

monella 7(7.1%), Pseudomonas aeruginosa and Coagulase negative staphylococci each

one was 6(6.1%), Proteus 5(5.1%), Staphylococcus aureus and Shigella each one was 2

(2%)  and Streptococci 1(1%), also for non diabetic patient E.coli was the most common

etiologic agent 10(58.8%) followed by Enterobacter and Proteus each one was 3 (17.6%)

and Streptococci 1(5.9%) . Also we studied the relationship between percentage of in-

fection and age of patients. Amikacin, ciprofloxacin and norfloxacin expressed the most

effective antibiotics on these isolates but all these isolates were resistent to ampicillin/

sulbactam, erythromycin, amoxicillin flomocin clavulanic acid and piperacillin except

Salmonella was sensitive to amoxicillin flomocin clavulanic acid  and Enterobacter was

sensitive to piperacillin, the combination between ciprofloxacin and cefotaxim sodium is

the most one which showed synergetic against bacterial isolates followed by ciprofloxa-

cin and amikacin and amikacin and nitrofurantion, Pseudomonas aeruginosa was re-

sistent to all antibiotic which used but showed synergetic against the combination be-

tween ciprofloxacin and amikacin, ciprofloxacin and norfloxacin, norfloxacin and

amikacin and amikacin and nitrofurantion, also, the cell of Pseudomonas aeruginosa

appear normal under electron microscope when not treated with norfloxacin but when

treated with norfloxacin the cell become longer . 
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INTRODUCTION
Infections of the urinary tract are the sec-

ond most common type of infection in the

body. Urinary tract infections (UTIs) account

for about 8.3 million doctor visits each year.

Women are especially prone to UTI,  One

woman is five develops a UTI during her life-

time.

During any given year, 11 percent of wom-

en report had a urinary tract infection, and

more than half of all women have at least one

such infection during their lifetime(Foxman et

al 2000).

Urinary tract infection (UTI) is a bacterial

infection that affects 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 occurs when

any organisms, usually bacteria from the di-

gestive tract, cling to the opening of the ure-

thra and begin to multiply, the   most of these

organisms is Escherichia coli (E. coli), which

normally lives in the colon, in addition to

E.coli ,other organisms such as Klebsiella

spp, Proteus spp, Enterobacter spp, Citro-

bacter spp, Salmonella other  Enterobacteria-

ceae, Staphylococcus spp, Streptococci, enter-

ococci and Pseudomonas spp may be involved

. In most cases bacteria travel to the urethra

and multiply causing urethra infection (ure-

thritis) and if the bacteria move to the bladder

and multiply, a bladder infection (cystitis) can

occur. If the infection is not treated promptly,

bacteria may then travel further up the ure-

ters to multiply and reach to the kidneys

causing  kidney infection (pyelonephritis)

which is much more serious because it lead-

ing to  kidneys damaged if a UTI is not treated

for months or years. The urinary system is

structured in a way that helps ward off infec-

tion  in  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 1981, Jepson et al 2000,

Liza et al 2003, Bethesda 2005 & David et al

2008) .

Pseudo-monas species which caused UTI

are known to be associated with hospital in-

fections ( Hilf et al 1989 & Goetz  and Yu

1997 ) . Sexual intercourse is thought to facil-

itate migration of the organisms from the ure-

thra into the bladder before initiation of infec-

tion (Buckely etal 1978 & Nicolle etal 1982). 

Urinary tract infections (UTIs) are charac-

terized as being either upper or lower based

primarily  on  the  anatomic location of infec-

tion : the lower urinary tract encompasses the

bladder and urethra , and the upper urinary

tract encompasses the ureters and kidneys.

The anatomy of the female urethra is of par-

ticular importance to the pathogenesis of UTIs

as it is relatively short compared with the

male urethra and also lies in close proximity

to the warm , moist , perirectal regions, which

is meeting with microorganisms . Because of

the shorter urethra, bacteria can reach the

bladder more easily in the female host (Betty

et al 1998) . 

Urinary tract bacterial infection are com-

mon in women. Moreover, they tend to recur

through out life especially with frequent sexu-

al activity, pregnancy, stones disease or dia-

betes (Jeanne and F.Gary 2005) . 

Most  infections  in  diabetic  patients are

located in the urinary tract and in diabetic

women,  these infections occur frequently,

can  have  a complicated  course,  are more

difficult  to  treat  and often recur than non

diabetic patient because of the multiple ef-

fects of the disease on the urinary tract and

host immune system (Vejlsgaard 1966, I. M.

Hoepelman 1994 & Patterson and Andriole

1997) . 

Several types of urinary tract infections oc-

cur more commonly in diabetic patients and

these include increasing in clinical severity,

asymptomatic bacteriuria, cystitis, emphy-

sematous cystitis, pyelonephritis and emphy-

sematous pyelonephritis  and perinephric ab-

scess, emphysematous infections refer to

those complicated by gas formation due to
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bacterial fermentation and this may occur in

the bladder (cystitis) or in the renal pelvis or

parenchyma (pyelonephritis) (Ankel et al

1990).

Urinary tract infections (UTI) are very often

encounted in patients with diabetes mellitus.

They may present themselves as asymptomat-

ic bacteriuria, but may also led to more seri-

ous infection. Asymptomatic bacteriuria is

more prevalent in women, but no men, with

diabetes mellitus compared to controls. The

increased prevalence of UTIs in diabetic pa-

tients can be the result of differences in the

host responses between diabetic and non dia-

betic patients, or a difference in the infecting

bacterium itself, the bacteria causing UTIs in

diabetic patients are the same as in compli-

cated UTIs in non diabetic patients. E. coli is

the most common causative microorganism,

Klebsiella, Entrobacter, Serratia spp. and

streptoccous faecalis have been isolated (I. M.

Hoepelman 1994). 

A common source of infection is catheters,

or tubes placed in the urethra and bladder. A

person who cannot void or who is uncon-

scious or critically ill often needs a catheter

that stays in place for a long time. Some peo-

ple, especially the elderly or those with ner-

vous system disorders who lose bladder con-

trol, may need a catheter for life. Bacteria on

the catheter can infect the bladder. People

with diabetes have a higher risk of a UTI be-

cause of changes in the immune system. Any

other disorder that suppresses the immune

system raises the risk of a urinary infection.

According to several studies, women who use

a diaphragm are more likely to develop a UTI

than women who use other forms of birth

control (Bethesda 2005).                           

                          

Antimicrobials such as piperacillin should

be considered empiric antibiotic  for catheter-

associated UTIs and these agent have activity

against many nosocomially acquired Gram-

negative rods, including P.aeruginosea (Moel-

lering 1998).

Trimethoprim-sulphamethoxazole was rec-

ommended as initial therapy of UTI , but only

in communities where prevalence of trimetho-

prim- sulphamethoxazole resistence is less

than 20%  (J.W.Warren et al 1999). 

The antimicrobial agent with the highest

levels of activity against Gram-negative bacilli

was amikacin which was restricted to hospital

use while ciprofloxacin and nitrofurantoin

showed acceptable levels of activity . Nitrofu-

rantoin was active against all strains of

S.aureus but there is a reduction in the activ-

ity of amoxycillin with clavulanate and quino-

lones to E.coli. (Rosa et al 2001) .

MATERIALS AND METHODS
Two hundred and eleven diabetic and non

diabetic cases were subject to this study and

admitted public hospital and kidney center at

Mansoura. Ages of cases were ranged from 20

to 70 years . This study was done over a peri-

od of one year.

Urine  samples  are  most  commonly col-

lected   by  sampling  the  mid  stream  flow

by the clean - catch technique (Bradbury

1988).  Once  collected,  a specimen  of urine

must  be  transported  to  the  laboratory

with- out delay (J. A. Porter and  J.Brodie

1969) .
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Identification of microorganisms :-

All urine samples were inoculated on blood

agar for 24h at 37oc and bacterial identifica-

tion was based on culture and biochemical

characteristics. Bacteria were identified by

standard biochemical tests  such as lactose

fermentation, methyl red, citrate, indole, oxi-

dase , coagulase, urease and H2S production

(Koneman et al 1997, Sonnenwirth 1980, Col-

lee and Marr 1996, Barron et al  1994, Smith

1980, Cheesbrough  2000 , Bowden 1990 and

Wolfgang et al 1998 ) .

Susceptibility testing :-

Susceptibility tests were done according to

the Kirby-Bauer disc diffusion method (Bauer

et al 1986). Antimicrobial agents tested were

ciprofloxacin, norfloxacin, amikacin, nitrofu-

rantion, cefotaxim sodium, ampicillin sulbac-

tam, piperacillin, erythromycin, trimethoprim

sulfamethoxazole and amoxicillin flomocin

clavulanic acid .

The synergetic and antagonestic of the

most active antibiotic (ciprofloxacin , norfloxa-

cin, amikacin, nitrofurantion and cefotaxim

sodium) were examined against isolated bac-

teria according to (Marie Tre-Hardy et al

2008) .

RESULTS
We analysed 211 urine samples, of which

115( 98 from diabetic and 17 from non diabet-

ic) have significant bacteriuria, for diabetic

women  E.coli was the predominant causative

agent 27 (27.6%)  followed by Serratia 12

(12.2%) , Citrobacter, Enterobacter and Micro-

cocci each one was 10 (10.2%), Salmonella 7

(7.1%) , Pseudomonas aeruginosa and Coagu-

lase negative staphylococci each one was 6

(6.1%), Proteus 5 (5.1%), Staphylococcus au-

reus and Shigella each one was 2 (2%)  and

Streptococci 1(1%) also, for non diabetic wom-

en E.coli was the predominant causative

agent 10 (58.8%) followed by Enterobacter

and Proteus each one was 3 (17.6%) and

Streptococci 1 (5.9%), The frequency of patho-

genic bacterial isolates from positive collected

samples of diabetic and non diabetic female

were recorded in table (1) and (2) .

 For diabetic patients, the highest percent-

age rate obtained was 70.5 % of positive sam-

ples found in female age from 41-50 years

and for non diabetic patients, the highest per-

centage rate obtained was 71.4 % of positive

samples found in female age from 61-70 years

as illustrated in fig (1) .

We tested the antimicrobial agents against

bacterial isolates and the result were showed

in table ( 3) :-

Ampicillin sulbactam and erythromycin

were resistent against all tested bacteria.

Amikacin, ciprofloxacin and norfloxacin

showed the high activity against bacterial iso-

lates, amikacin was sensitive against E.coli,

Citrobacter , Enterobacter , Shigella , Proteus

, Coagulase negative staphylococci, Micrococci

and Streptococci, norfloxacin was sensitive

against E.coli , Citrobacter , Salmonella , Ser-

ratia, Proteus, Coagulase negative staphylo-

cocci, Staphylococcus aureus and Streptococ-

ci, ciprofloxacin was sensitive against E.coli ,

Enterobacter , Serratia , Shigella ,  Coagulase

negative staphylococci, Micrococci and Staph-

ylococcus aureus, amoxicillin flomocin clavu-

lanic acid was sensitive against Salmonella.

Piperacillin was sensitive against Enterobact-

er. Cefotaxim sodium was sensitive against
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E.coli, Citrobacter, Salmonella and Strepto-

cocci. Nitrofurantion was sensitive against

Citrobacter,  Serratia,   Proteus  and  Micro-

cocci. Trimethoprim sulfamethoxazole was

sensitive against Enterobacter, Serratia and

Micrococci.

Synergetic and antagonism of the most ac-

tive antibiotics (ciprofloxacin, norfloxacin,

amikacin, nitrofurantion and cefotaxim sodi-

um) were tested against bacterial isolates and

the results were showed that:-  

There is a synergitic between ciprofloxacin

and norfloxacin against E.coli , Enterobacter,

Pseudomonas aeruginosa, Micrococci and

Streptococci, but there is antagonism between

them against Serratia and Staphylococcus au-

reus .

There is a synergism between ciprofloxacin

and amikacin against E.coli, Citrobacter, En-

terobacter, Salmonella, Pseudomonas aerugi-

nosa and Coagulase negative staphylococci

but there is antagonism between them

against Shigella, Micrococci and Streptococci.

There is a synergism between ciprofloxacin

and nitrofurantion against Citrobacter, Enter-

obacter, Salmonella and Shigella, but there is

antagonism between them against E.coli, Ser-

ratia, Micrococci, Staphylococcus aureus and

Streptococci . 

There is a synergism between ciprofloxacin

and cefotaxim sodium against E.coli, Citro-

bacter, Enterobacter, Salmonella Serratia,

Shigella and Staphylococcus aureus, but

there is antagonism between them against

Proteus and Streptococci . 

There is a synergism between norfloxacin

and amikacin against E.coli, Shigella, Pseudo-

monas aeruginosa and Streptococci, but there

is antagonism between them against Citro-

bacter, Proteus, Coagulase negative staphylo-

cocci and Micrococci .

There is a synergism between norfloxacin

and nitrofurantion against E.coli, Enterobact-

er , Salmonella and Shigella, but there is an-

tagonism between them against Citrobacter,

Serratia, Pseudomonas aeruginosa , Proteus

and Coagulase negative staphylococci. 

There is a synergism between norfloxacin

and cefotaxim sodium against Citrobacter,

Enterobacter  and Proteus , but there is an-

tagonism between them against Salmonella

and Shigella .

There is a synergism between amikacin

and nitrofurantion against E.coli, Enterobact-

er, Salmonella, Pseudomonas aeruginosa, Co-

agulase negative staphylococci  and Microcci ,

but there is antagonism between them

against Proteus and Staphylococcus aureus . 

There is a synergism between amikacin

and Cefotaxim sodium against E.coli , Citro-

bacter, Enterobacter, Coagulase negative

staphylococci  and Streptococci , but there is

antagonism between them against Serratia ,

Micrococci and Staphylococcus aureus .

There is a synergism between nitrofuran-

tion and Cefotaxim sodium against E.coli ,

Enterobacter and Shigella  , but there is an-

tagonism between them against Citrobacter ,

Serratia , Proteus , Micrococci and Staphylo-

coccus aureus .
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DISCUSSION
This study shows the distribution of bacte-

ria isolated from patient with urinary tract in-

fection and their susceptibility pattern to anti-

biotics . 

Escherichia coli was responsible for about

65.1% of urinary tract infection in different

parts of Britain where as other coliforms than

E. coli were 23.4% , 4.6% Proteus and Morga-

nella spp., 1.8% Pseudomonas spp., 2.4% en-

terococci, 0.7% group B streptococci, 1.5% co-

agulase-negative staphylococci and 0.5%

Staphylococcus aureus. (S. P. Barrett  et al

1999).

The frequency of E.coli in urine samples

varies in different studies from 32% (K. okada

et al 1994) to intermediate values 40%

(F.A.orret and S.M.shurland 1998), to 86%(

Gupta et al 1999 & J.c.Nunezsanchez et al

1999), to 65% (J.C.Nunezsanchez et al 1999

& S.P.Barrett et al 1999). A result in Spain

was 47% fit with the previous result (Rosa et

al 2001). 

E.coli was the predominant causative

agent 27 (27.6%) and 10(58.8%) for diabetic

and non diabetic women respectively followed

by Serratia 12(12.2%) , Citrobacter , Entero-

bacter and Micrococci each one was 10

(10.2%) , Salmonella 7(7.1%) , Pseudomonas

aeruginosa  and  Coagulase negative staphy-

lococci each one was 6(6.1%) , Proteus 5

(5.1%) , Staphylococcus aureus and Shigella

each one was 2(2%)  and Streptococci 1(1%)

for  diabetic  women  but  for  non diabetic

women  it  was  followed   by  Enterobacter

and Proteus each one was 3(17.6%) and

Streptococci 1(5.9%) .

In this study we found that the incidance

of bacteriuria was higher among diabetic

women ages 41 to 50 (70.5%) and this prob-

ability decrease by 3.8 % with age 31-40

(66.7%) and the less incidence was among age

of 20-30 (20%) which agree with those demon-

strated by Nicolle et al who found that both

men and women with diabetes have an in-

creased risk of acute pyelonephritis requiring

hospital admission. In a recent study, dia-

betes was estimated to increase this probabil-

ity 20 to 30 fold under the age of 44 and three

to five fold over the age of 44 (Nicolle et al

1996). 

But the incidence of bacteriuria was higher

among non diabetic women ages 61-70 (71.4)

and this probability decrease by 17.6 % with

age 20-30 year (53.8%) and the less incidence

was among age of 41-50 and 51-60 , both

were 0% which disagree with those demon-

strated by Betty et al., 1998 and Geo.f.

Brooks et al who found that the incidence of

bacteriuria among girls age 5 through 14 is

1% to 2% . This incidence increases to 5% in

girls over age 10. The prevalence of bacteriu-

ria in females increases gradually with time to

as high as 10% to 20% in elderly women. In

women between the ages of 20 and 40 whom

have UTIs , as many as 50% may become re-

infected with 1 year. The association of UTIs

with sexual intercourse may also contribute

to this increased incidence because sexual ac-

tivity serves to increase the chances of bacte-

rial contamination of the female urethra (Bet-

ty et al 1998). 

Pipercillin is effective against more than

80% of Pseudomonas aeruginosa strains (Al-

lan Ronald 1984 and Moellering 1998 ) which
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disagree with our results which showed that

Pipercillin is resistant against Pseudomonas

aeruginosa.

Proteus spp , Citrobacter spp and Pseudo-

monas aeruginosa showed resistance to cipro-

floxacin ( Hilf et al 1989 & Goetz  and Yu

1997) which agree with our results which

showed that Proteus , Citrobacter and Pseu-

domonas aeruginosa were resistant to cipro-

floxacin and disagree with other results which

showed that ciprofloxacin is the most active

against Pseudomonas species (O'Donnell and

Gelone 2000).

Nitrfurantoin showed an acceptable level of

activity against  Proteus spp and non ferment-

ing Gram-negative bacilli (D.Wolday and

W.Erge 1997) which agree with our results

which showed that nitrofurantion was sensi-

tive against  Proteus. Nitrofurantoin was ac-

tive against all strains of S.aureus (Rosa et al

2001) which disagree with our results which

showed that Nitrofurantoin was resistant

against Staphylococcus aureus .

Nitrofurantoin has no activity against

Pseudomonas aeruginosa   (Judith et al 2002)

which agree with ours .

The E. coli  showed high rates of resistance

to amoxicillin, amoxicillin-clavulanate and

ciprofloxacin  (Kader et al 2000 ) which agree

with our results which showed that amoxicil-

lin-clavulanate is resistant against E.coli but

disagree with our as ciprofloxacin was sensi-

tive against E.coli . The E.coli isolates were

susceptible to nitrofurantoin and ciprofloxa-

cin but resistant to ampicillin and  trimetho-

prim (Leonid and Vladimir 2006) which agree

with ours except that nitrofurantion was re-

sistant .

The combination between ciprofloxacin and

cefotaxim sodium show the higher synergetic

activity against bacterial isolates followed by

the combination between amikacin and nitro-

furantion and the combination between amik-

acin and ciprofloxacin .

Pseudomonas aeruginosa was resistant

against all antibiotic tested so we examined it

under electron microscope after and before

treated with norfloxacin and the cell appear

normal when not treated but when treated the

cell become longer .
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Table (1) : The frequency of the bacterial isolates from positive collected

samples of diabetic females.

 Bacterial isolates  Count Frequency
E.coli                      27     27.6%
Citrobacter     10     10.2%

Enterobacter      10    10.2%

Salmonella       7      7.1%
Serratia                      12     12.2%

Shigella       2       2%
Pseudomonas aeruginosa       6      6.1%

 Proteus                        5      5.1%
Co-agulase negative staphylococci       6      6.1%

Micrococci                     10     10.2%
Staphylococcus aureus                             2     2%

Streptococci                    1      1%

Total       98     100%
  Chi-Square Value =70.5                        P Value = 0.0001

                             Frequency = Positive samples x 100
                                                                       Total samples

Table (2) : The frequency of the bacterial isolates from positive collected
samples of non diabetic  females :-

 Bacterial isolates Count Frequency

E.coli                  10 58.8%

Enterobacter 3 17.6%

  Proteus 3 17.6%

Streptococci 1 5.9%

Total 17 100%

                 Chi-Square Value = 14.7                             P Value = 0.002
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Table (3) : Inhibition zone (mm) of different pathogenic bacterial isolates against
different tested antibiotic.
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Fig (1) :  Bacterial culture of urine samples collected from
diabetic and non diabetic female patients of
different ages .
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