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ABSTRACT

A total of 272 urine samples were collected from patients examined for
urinary tract infections in Mansoura Universily hospitais or attending Mansogura
University outpatients clinics. A positive bacterial growth on CLED, MacConkey and
biood agars was detected in 36.77 % of the cases only. E. coli was the most
predominant pathogen causing urinary tract infection in the examined positive
samples (38.09%) foflowed by Klebsiella pneumonia , Klebsiella oxyloca ,
Pseudomonas areuginosa , Slaphylococcus aureus, Proteus mirabilis ,Enterococcus
spp.. Proteus vulgaris and Cirobacter freundi were present in the following
frequencies 21.42, 9.52, 9.52, 7.14, 5.95, 4.76, 2.38, and 1.19 respectively. Antibiotic
sengitivity tests for Gram negative bacteria and Gram positive bacteria showed that
most of the Gram-negative bacteria were highly susceptible to meronem
nitofurantion, norfloxacin and Amikacin. While the Gram-positive bacteria were highly
susceptible to meronem and nitofurantion. The effects of volatile cils against highly
resistant bacteria isolates showed that marjoram and dianthus were inhibitory to these
isolates. Intevleukin-8 was taken as a measure of UTI severity. The mean IL-8 levels
in urine samples containing Proteus mirabilis, Proteus vulgaris, Klebsiefla oxytoca.
Klebsielta pneurnoniae, E. coli and Pseudomonas areuginosa were 56.21+5.85 pg/ml,
102.95:47.97 pg/mi, 139.24440.79 pg/ml, 259.58+61.08 pg/ml, 754.474£279.71 pgiml
and 1200.651268.36 pg/ml respectively. While, the mean IL-8 levels in urine samples
infected with Staphylococcus aureus and Enterococcus spp. were 100.089+27 95
pg/ml and 110.3848.83 pgfml respectively. A statistically significant differences
(P 0.0001) in IL-8 levels among UTIs caused by Gram positive cocci, Gram negative
bacilli, in either males and females were observed.

INTRODUCTION

Urinary fract infection {UTI) is one of the most imporiant causes of
marbidity in the general population, and is the second most common cause of
hospital visits (Ronald and Pattulo, 1991). They are also among the most
common bacterial infections in humans, both in the community and hospitat
settings (Hooton and Stamm, 1997), and have been reported in all age
groups of both sexes. It is characterized by the evidence of uropathogens
and pyuria and is accompanied by various clinical manifestations depending
on the area of involvement. Although the detection of pyuria in patients with
suspected UT| is readily available via laboratory test, but sometimes it is a
non-specific indicator of UT! (Johnson and Stamm, 1999) and little is known
about the mechanism of neutrophil recruitment into the urine (Ko et af., 2000).
Nearly ali UTIs are caused by bacteria that enter the urethral opening and
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move upwards to the urinary bladders and sometimes to kidneys (Lerner,
1994}, '

UTls occur in all populations and ages, however, infection is most
common in women, especially sexually active women. About 20% of women
experience a single episode of UTI during their lifetime, and 3% of women
have more than one episode of UTI per year (Gebre-selassie, 1998).
Recurrent infections areé common and can lead to irreversible damage of the
kidneys, resulting in renal hypertension and renal failure in severe cases
(New, 1992).

The choice of antibiotics should depend upon the causative organism
and their susceptibility pattern to various antibiotics (Goldstein , 2000). Proper
management and prevention of bacteriuria can reduce the incidence of the
life-threatening consequences of urinary tract infections. Together |,
physicians and laboratories must have guidelines and strategies that provide
high quality treatment for the patient, while minimizing costs and preventing

- further emergence of antimicrobial drug resistance { Lo and Smego, 2004 ;
Higuchi et al., 2006). _

Bacterial pathogens stimulate epithelial cells of interstitial tissue and
macrophages to secrete proinfiammatory cytokines viz: interleukin 1 (IL-1
beta), interieukin 6 (IL-8) and interleukin 8 (IL-8) (Hack et al., 1992; Hedges
et al., 1992; Agace et al., 1993a&b). | has been demenstrated before that IL-
8 levels were elevated in patient with PN and that the level of this
chemokines may correlate with the virulence associated traits of the
migroorganisms (Jacobson ef al, 1994). Amongst the many diseases in
which 1L-8 plays an important role as mediators of inflammation (Baggiolini et
al., 2001). UT! were no exception (Agace et al ., 1983 and Ko et al., 2000).
The role of chemokines in the development and progression of inflammatory
renal diseases, particularly pyelonephritis (PN} has not been- thoroughly
investigated.

This study investigated the resistance and susceptibility of bacteria
implicated in urinary tract infection to some available antimicrobial drugs and
evaluated the levels reliability IL-8 as a good marker for the severity of urinary
tract infection . A

MATERIALS AND METHODS

Samples Collection

During the period between April 2007 to April 2008, a total of 272
urine sampies were coliected from UTls patients at Mansoura University
hospitals or outpatients clinics. Urine samples were collected in sterile wide
mouth containers under complete aseptic condition and. transferred
immediately to the various Jaboratory tests or kept at 4° C for further
examinations (Warren, 1996 ; NCCLs , 2001).

Isolation and Identification of Bacterial Isolates

Each sample was immediately tested for bacterial density on peptone
water. They were inoculated and plated onto CLED agar, blood agar and
MacConkey agar plates and incubated for 48 hours at 37 C. Positive cuiture
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was defined if bacterial colony counts was = 10 ° colony forming units/ml. Al
bacteria were identified to species level according to standared procedures
(Bergy’s Manual, 1884) ; ( Mahon and Manuselis 1995 ; Collee et &/, 1996
and Zinsser, 1998).

Antibiotic susceptibility tests

All bactenial strains isolated were tested for antimicrobial sensitivity
by standardized disk diffusion technigue as adapted and described by Bauer
et al., {1986).

Measurements of interleukin-8 {IL-8) level in urine samples:

The urinary IL-8 levels in urine samples from patients with UTI was
determined by the Biosource IL-8 EASIA. of a solid phase Enzyme Amplified
Sensitivity immunoassay (EASIA)} based on an oligoclonal system in which a
blend of monoclonal antibodies (MAbs) directed against distinct epitopes of
IL-8 are used.

RESULTS

Of the 272 urine samples cultured, only 100 (36.77%) were positive
for UTI. Ages of positive cases ranged fram § months to 83 years, they
inciuding 53 males and 47 females. Gram negalive bacteria were the most
common cause of UTIs which present in 88.07 % of patients while Gram
positive bacleria were present in 11.9 % of patients. The frequency of
bacterial pathogens isolated from positive cultures ( table. 1) indicated that E.
cofl was the most predominant pathogen causing urinary tract infection in
human (38.09%) followed by Klebsiella pneumonia . Klebsiella oxytocs ,
Pseudomonas areuginosa , Staphylococcus aureus, Proleus mirabilis
,Emterococcus spp., Proteus vulgaris and Citrobacter freundii were present in
low frequencies 21.42, 9.52, 9.52, 7.14, 595, 4.76, 2.38, and 1.19
respectively. Table {2) shows bacterial species isolated different ages and
genders. .

- Tabile 1. The frequency of bacterial pathogens isolated from positive

cultures.
acterial isolates Number %

1-E. coli . 32 38.09
-Kiebsiella pneumoniae . 18 2142
-Klebsielfa oxytoca . ' 8 9.52
-Citrobacter freundii . 1 1.19
Pseudomonas areuginosa. 3 8.52
Proteus vulgaris . 2 2.38
7-Proteus mirabilis . 5 5.95
.Stphylococcus aureus . 6 7.14
nterococcus spp 4 4.76

otal 84 100

Most of the Gram-negative bacteria were highly susceptible to
meronem , nitofurantion, norfloxacin and Amikacin antibiotics. While the
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Gram-positive bacteria were highly susceptible to meronem and nitofurantion
{Table 3). E£. coli, was susceptible tc meronem {78.1%) , nitofurantion
{81.2%), norfloxacin (59.3%) and Amikacin (78.1%) but Xlebsieila
pneumoniae was highly susceptible to meronem (83.3%) and norfloxagin
{77.7%) and Staphylococcus aureus was susceptible to meronem (83.3%)
and nitofurantion (100%).

Table 2: Bacterial species isolated from cases of different ages and

different genders
No of Bactorial Isolates
) casos| M F
-10 9 6 3 E. coli . Klebsiefla pneumoniaé , Kiebsielia oxytoca .
pseudomonas areuginosa , pmfeusnmabms and Enterococcus
10-20 5 4 1 E. coii, Kiebsiela pneumoniae , mosneﬂa oxyfoca and proteus
vuigaris.
20-30 4 3 1 ~ E.col
30-40 9 3 6 E. coii . Klebsiefla pneumoniag , Klebsiella oxytocs .
Staphylococcus aureus and Enterococcus spp.
40-50 20 8 12 E. coli . Klebsiella pneumoniae , Kiebsielia oxytoca .
Pseudiomonas areuginosa , proteus mirabilis and Enterococcus
Spp.
50-60 18 | 6| 12 E. coli . Kiehsielia pneumoniae , Klebsiefla oxytoca .
pseudmmasarwgima profeus vuigaris., staphylococcus
and Enterococcus Spp.
50-70 9 8 1 E. coli, mbsnﬂapnemmmae Klebsnaaaxymca
PSEUdomOonas areuginosa , profeus mirabilis and Citrobacter
freundii,
70-80 5 3 2 E. coli . Klebsiefia pneumoniae and staphylococcus aureus.
80-80 2 1 1 Klebsiella pneumoniae and proteus mirabilis.
Table 3: Susceptibility of isclated Gram-negative and Gram-positive
bacteria
al isclates | Total Susegﬂbil&manﬂmicroblal |1mg_s'_(_%)
' no. [CNTCTX [SXT |MEM | F |NA|NOR CEC [AMC
32 625 25 25 | 78.1 181.2/406 59.3 ] 78.1 | 21.3 [21.812
8 50| 25 - 75 [625{375( S0 {75 | 125 5
18 555 222 {1 222 | 83.3 [55.544.4| 77.7 | 61.1 | 11.1 | 222
8 50| - 125 | 625 | 25 N2.51 50 75 - 37.5
2 (50| 100 ] — S0 80150 50 50 50 -
5 |60 40 40 80 |40} — | 100 | 80 60 | 40
1 {100] — | — | ~ 11004100} 100 | —~ | — 1 —
CN | SXT |SAM |[MEM | F ICL INOR | CIP_|CEC |AMC

6 666 155 50 1833 1000333 S0 | 50 166 666

4 |50 50 | 75 |75{25] 75 | S0

AK = Amikacin { 30 pg); AMC = Augmentin{ 20 sxg): CEC = Cefaclor( 20 yg}, CTX
Cefotaxime{ 30 ug); CL = Cephalexin{ 30 pg); CIP = Ciprofioxacin{ 5 wg); CN
Gentamicin{ 10 yg): MEM .= Meronem( 10 pg); NA = Nafidixic acid ( 30 ug); F
Nitrofurantion({ 300 pg); NOR = Norflaxacin { 10 #g); SXT = Trimethoprim + sulpha-
methoxazols( 1.25 wg); SAM = Unasyn{ 10 pg).
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Volatile oils activity against highly resistant isclated bacteria shown in
(Table 4) indicated that the marjoram inhibitory effect with Enferococcus spp.
(Es.1), Klebsiella axytoca (Ko.3) and Pseudomonas areuginosa (Pa.2) with a
recorded inhibition zone (15mm, 12mm and 10mm respectively) and the
other isolates gave lower inhibition zone. Dianthus showed inhibitory action
against Klebsiella pneumonise (Kp.3), Pseudomonas areuginosa (Pa.2),
Enterococcus  spp. (Es.1), Klebsiefla oxytoca (Ko.3) and  Klebsiella
prneumonige (Kp.8) and the highest inhibition zones were 13 mm which
recorded with Klebsiella pneumoniae (Kp.3). Mean while, thyme, carawaya
and eucalyptus show no inhibitory effect aganist all tested bacterial isolates.

Table 4. Diameter of inhibition zone(mm) of Bacterial isolates to various
_volatile oils.

Diameter of inhibition zone(mm) i
= c o @
E|E § g| 2| g g
)
S|E|E|8|5|2|2
al2|F|o |0
o |08 |o]o|0]|D0
L] 1" 9 0 13 0 Li]
0 8 g 0 10 0 0
0 11|12 ]| 0 10 0 0
0 g 0] 0 12 0 0
0 0 0 0 0 0 0
eudomonas areuginosa (Pa.5) i e B 0|0 Bjlo| o0
nterococcus spp. (Es.1) 0 11 |15 | O 12 {10 | O

IL-8 levels in urine of patients with UTI due to Gram negative bacteria.

The results presented in figure (1) showed that the mean IL-8 levels
in urine samples infected with Proleus mirabilis, Proteus wulgaris, Klebsiella
oxytoca, Klebsiella pneumoniae, E. coli and Pseudomonas areuginosa were
56.21, 102.95, 139.24, 258.58, 754.47 and 1200.65 pg/ml respectively.

8 Pseudomonas 1400 ; SD=268.36
areuginosa T
OE co 1200

[ Klebsiella preumoniae 1000

B Klebsiella oxytoca 800

B Proleus vulgaris 600

& Proteus mirabilis 400

8 Contraol 200 - :
Woezm 1o L e

n ey i €
Figure 1. IL-8 levels in urine of patients with UTI due to Gram ative
bacteria (pg/mil). i
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While the mean IL-8 levels were 5.81 pg/ml in control urine samples.
A significant differences (P<0.05) between the mean values of IL-8 in urine
samples infected with Gram negative bacteria and control urine samples is
evident.

IL-8 levels in urine of patients with UTI due to Gram positive bacteria.

The results depicted in figure (2) reveasled that there were significant
differences between the mean values of IL-B in urine samples infected with
Gram positive bacteria (P<0.05) as compared to control urine samples,
where the mean IL-8 levels in urine samples infected with Staphylococcus
aursus and Enterococcus spp. were 100.09 pg/ml and 110.38 pg/mi
respectively but in control was 5.81 pg/mi.

785 S0=8.83
120 A
@ Enterococcus spp. "o W
B Staphylococcus areus. b0 : ///?‘
@ Conlrol jig /
40 50=1.16 4 -
wf s AEER 7 i

Figure 2. IL-8 levels in urine of patients with UTI due to Gram positive
bacteria (pg/ml).

IL-8 levels in urine of patients with UTI with different gender.

The results depicted in figure (3) revealed that the mean IL-8 levels in
males and females were 285.59 pg/ml and 580.32 pg/ml. Meanwhile, there
was a significant difference (P<0.05) between mean IL-8 level in males and

females. .

600 7
500

2 Female
400

o Male
300
200
100

Figure 3. IL-8 levels in urine of patients with UTI with different gender
{pg/ml).
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IL-8 levels in urine of patients with UTI with different age.

The results presented in figure (4) showed that the mean IL-8 levels
in the different age group as 1(0-20y), (>80y), (20-40y), (60-80y) and (40-
60y) were 137.55, 142.77, 368.85, 580.62 and 589.11 respectively. So there
were significant differences (P<0.05) between the mean values of urinary IL-8
in the different age groups.

GD=837 67 oU-0aG59 1
200 / -2l e
£00 % o
§13(40-60) /| SO=A0E DT o
C4(60-80)| 400 B
02(20-40) / i
05(>80) 200 / 2359!12&.13 ’ e
01(0-20) | 299 S F / 3 ,..':
T 3
/I e ; : / . K o
100 2 B : 7 / :
2 l : ///,J% ’ "‘:ﬂ
0 el

Figure 4. IL-8 levels in urine of patients with UTI with different age
(pg/mi).

DISCUSSION

This study revealed that Gram negative bacteria were the most
common cause of UTls which present in 88.07 % of patients while Gram
positive bacteria were present in 11.9 % of patients. E. coli was the most
predominant pathogen causing urinary tract infection in human (38.09%). The
other pathogens namely: Kiebsiella pneumonia , Klebsiella oxytocs
FPseudomonas areuginoss , Staphylococcus aureus, Proteus mirabilis
.Enterococcus spp., Proleus vulgaris and Citrobacter freundii were present in
low frequencies 21.42, 9.52, 9.52, 7.14, 5.95, 4.76, 2.38, and 1.19
respectively. This study was consistent with other studies which showed that
E. coli was the most frequent cause of UTls at all ages (Garcia and Nager,
2002; Maherzi ef al., 1978; Abbott, 1972; Tamim et al., 2003; Bergstrom et
al., 1872; Ginsberg and McCracken, 1982). Yuksel et al., (2006) reported that
the most causative agents was E. coli (87%of cases) followed by Kiebsiefla
preurmonia (10%]) and this agree with this study.

The results of the present study showed that the susceptibility rate of
urinary isolates was highest for meronem (76.19 %), followed by amikacin
{f0.27 %), nitrofurantion (66.60 %), norfloxacin (64.28) and gentamicin
(58.33 %). Meanwhile, the resistant rate of urinary isolates was highest for
cefaclor (71.42 %) and trimethoprim-sulphamethoxazole (70.23 %). Adeyemo
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and colleagues (1994) reported that all urinary isolates were poorly
susceptible to trimethoprim-suiphamethoxazole and ampiciflin, but exhibited
good susceptibility to nalidixic acid, nitrofurantion, and ofloxacin. Yuksel et a/.,
{2006) showed that nitrofurantion was the most active agent against E. coli
(2.2% resistant isolates ), followed by amikacin (4.9 %), ceftriaxone (7.5 %)
and ciprofloxacin (12%) and this agree with this study.

The results of the present study revealed that the mean urinary IL-8
levels was remarkably higher in cases of UTl compared to normal control.
The mean IL-8 levels in urine samples infected with Gram negative bacteria
as Proteus mirabilis, Proteus vulgaris, Klebsiella oxytoca, Kiebsiella
pneumoniae, E. coli and Pseudomonas areuginosa were 56.2115.85 pg/iml,
102.95247.97 pg/iml, 139.24340.79 pg/ml, 258.58+61.08 pg/ml,
754.47+279.71 pg/ml and 1200.65+268.36 pg/ml respectively but in control
group was 5.81%1.15 pg/ml. Mean while, the mean IL-8 levels in urine
samples infected with Gram positive bacteria as Staphylococcus aureus and
Enterococcus spp. were 100.09427.95 pg/ml and 110.38+8.83 pg/ml
respectively but in control group was 5.81%1.15 pg/ml. There were
statistically significant differences (P<0.0001) among UTIs caused by Gram
positive cocci, Gram pegative bacilli as compared to controt group. Also
results showed that the mean urinary IL-8 levels in Gram positive cocci were
lower than the mean urinary [L-8 levels in Gram negative bacilli organisms.

In the present investigation resuits showed that the mean IL-8 levels
of mailes and females were 285.59+386.01 and 580.32+570.34 respectively
there was a significant difference (P 2.0001) between mean IL-8 levels in
males and females. The mean IL-8 levels in the different age group as 1 (0-
20y), 5 (>80y}, 2 (20-40y), 4 (60-80y) and 3 (40-60y) were 137.55+212.39,
142.774128.13, 368.85£496.99, 580.62+537.67 and 589.111546.58
respectively. Mean while there were significant differences (P <0.0001)
between the mean values of urinary IL-8 in the different age groups.
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