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Bacteriological study of urine and its relationship with
histopathological findings of bladder and kidney in river
buffalo (Bubalus bubalis) 
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Introduction

Cystitis, uretritis, and pyelonephnitis in rumin-
ants most often result from ascending urinary tract
infection (UTI) with Corynebacterium renale or
Escherichia coli. Less common causative organism
includes Staphylococcus spp., Streptococcus spp.,

Pseudomonas spp., Proteus spp., Arcanobacterium
pyogenes, Corynebacterium pseudotuberculosis,
and other members of C.renale groups. Renal
infection via the hematogenous route (suppurative
embolic nephritis) is much less common but may
result from bacteriemia with such agents as
Salmonella species, Arcanobacterium pyogenesor in
small ruminants, Corynebacterium pseudotuberculosis
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Abstract:
BACKGROUND:Cystitis and pyelonephnitis in ruminants most

often result from ascending urinary tract infection (UTI).
OBJECTIVES: Investigating the prevalence of urine infection and
its relationship with histopathological findings of bladder and
kidney. METHODS: This study was carried out on 353 slaughtered
buffalos (143 female and 210 male) at Ahvaz abattoir, southwest of
Iran. After slaughter, urinary samples were taken directly from
bladder by sterile syringe. The bladder and kidney were inspected
and samples from them were taken for histophatological study. All
of the urine samples were incubated for isolation of bacteria on
blood agar and MacConkey. Biochemical characterizations of the
isolates were performed according to Bergey's manual of systemic
bacteriology. Histopathological samples were taken from
representative parts of each bladder and kidney and were stained
with haematoxylin and eosin. RESULTS: Out of the 353 urine
samples, 19 (5.38%) were positive. The percentages of infected
cattle in female and male were 6.3% and 4.8%, respectively. These
bacteria were isolated: E.coli (21%), Staphylococcus spp. (31.6%),
Streptococcus spp. (15.8%), Proteus spp. (15.8%), Klebciella spp.
(5.3%), Yercinia spp. (5.3%), and Actinimyces and Pasteurelle spp.
(5.3%). In histopathological examination, 51(14.4%) and 5 (1.4%)
of the buffalos had chronic cystitis and pyelonephritis, respectively.
Bacteria were isolated only in 3 cases of chronic cystitis and 2 cases
of pyelonephritis. Statistical analysis showed there was no
relationship between isolation of bacteria from urine with cystitis
and pyelonephritis. CONCLUSIONS: Some cases of chronic cystitis
are not able to isolate of bacteria from urine and for causing
pyelonephritis they need predisposing factors which caused urine
retention.



(Radostits et al., 2007; Smith, 2009; Yeruham et al.,
2006). These organisms have been isolated from both
apparently healthy cattle and they show signs of
urinary tract infection, because they need predispos-
ing factors for pathogenesis such as urolithiasis,
difficult pregnancy, late pregnancy, prostatic
hypertrophy, bladder paralysis, and ureteral
anomalies (Normohammadzadeh et al., 2003;
Radostits et al., 2007; Smith, 2009; Yeruham et al.,
2006).

Interstitial nephritis is rarely recognized as a cause
of clinical disease in farm animals although it is a
frequent postmortem finding in some species. Focal
chronic interstitial nephritis, also called "white
spotted kidney" is a common finding in clinically
healthy cattle at slaughtered and has frequently been
assumed to be related to current of prior infection with
leptospira spp. However, studies of "white spotted
kidney" in cattle at abattoir indicate that neither
leptospira spp. nor active infection by other bacteria
are associated with the lesion. Unfortunately, a
definitive diagnosis of leptospirosis is difficult to
make. Most diagnostic laboratories do not attempt to
isolate leptospires because of their fragile nature,
cost, complexity of the isolation media, and
prolonged incubation period. Therefore, recognition
of leptospiral infection has been generally based on
serological evidence, as very few isolations have
been reported from naturally infected animals
(Radostits et al., 2007).

There is a lack of knowledge in urinary tract
pathological lesions in cattle than other species. This
difference between species may be due to the low
incidence of clinical nephrological diseases in this
animal. However, most urinary bladder and renal
lesions are subclinical and they might have
remarkably higher frequencies than expected; such
lesions could result in the poor production of the
involved animals (Yeruham et al., 2006; Divers et al.,
1982). Studies were carried out to investigate the
prevalence of bacterial infection of urine and its
relationship with cystitis and pyelonephritis in Iran
(Normohammadzadeh et al., 2003; Haji Hajikolaei et
al.); however, there are no documents of same study
which showed the prevalence of UTI in buffalo.
Therefore, this study was carried out on slaughtered
buffalos from Ahvaz, Iran.

Materials and Methods

This study was carried out on 353 slaughtered
buffalos (143 female and 210 male) at Ahvaz abattoir,
south west of Iran, from March 2012 to February
2013. Before slaughtering, the age of animals was
documented according to dental formulas and
divided to two groups (|£|2.5 and >2.5 years). After
slaughter, urine samples were taken directly from
bladder by sterile syringe. All of the urine samples
were incubated for isolation of bacteria on blood agar
and MacConkey and the plates were incubated at
37oC for 24-48h. After this time, plates were
examined for characteristic colonies. Smears from
the growths were stained by gram technique for
identification of cellular morphologies. Biochemical
characterizations of the isolates were performed
according to Bergey's manual of systemic bacterio-
logy (Holf et al., 1993).

The samples of kidneys and bladders were taken
for histopathological study. One to three blocks of
tissue with 4 to 5mm thickness were taken from
representative parts of each bladder and kidney and
were placed in 10 percent buffered formalin. These
were embedded in paraffin wax and sections 5µm
thick and were stained routinely with haematoxylin
and eosin.

The data were analyzed statistically by using Chi-
square and Fisher,s - exact test with significance level
at 0.05.

Results

Out of the 353 urine samples, 19(5.38%) were
positive and the following organisms were isolated,
Escherichia coli (21%), Staphylococcus spp.
(31.6%), Streptococcus spp. (15.8%), Proteus spp.
(15.8%) and Klebciella spp. (5.3%), Yercinia spp.
(5.3%) and in one sample mixed infection
Actinomyces and Pasteurella spp. (5.3%) (Table 2).

The percentage of infected buffalo in females and
males were 6.3% and 4.8%, respectively, and there
was no significant difference between these groups
(p>0.05) (Table 1).

The percentage of infected buffalo in |£|2.5 and
>2.5 years old were 5.2% and 5.5%, respectively, and
there was no significant difference between these age
groups (p>0.05) (Table 1).
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In histopathological examination of bladder there
were pathological findings related to chronic cystitis
(Figure 1) in 50(14.4%) of buffalo. Pyelonephritis
(Figure 2) was seen in 5(1.4%) of buffalo.

Urine culture of three cases of chronic cystitis
were positive and Staphylococcus aureus, klebsiell,a
and proteus mirabilis were isolated and the other
cases no bacteria was isolated.

Urine culture of three cases of pyelonephritis were
positive and  staphylococcus equorum was isolated
from one case and the another there was mixed
infection actinomyces viscosus and  pasteurella
aerogenes, but in the three others of pyelonephritis no
bacteria was isolated (Table 3). 

Discussion

In the present study, 5.3% bacterial culture of the
urine samples collected from the slaughtered buffalos
were positive and E.coli, Staphylococcus aureus,
Staphylococcus epidermidis, staphylococcus

equorum, Streptococcus equinus, Streptococcus bovis,
Streptococcus suis, proteus mirabilis, klebsiella,
yersinia enterocolitica, actinomyces viscosus, and
pasteurella aerogenes, were isolated. In the study of
Fatihu and Add (1991), Normohammadzadeh et a1.
(2003), Haji Hajikolaei et al. (2012), respectively
12.5%, 10.2%, and 12.98% of urine samples from
slaughtered cattle were positive and C.renale, C.
pilosum, E.coli, Staphylococcus spp., Streptococcus
spp. and Arcanobacterium pyogenes were isolated
(Fatihu and Add, 1991; Normohammadzadeh et a1.,
2003; Haji Hajikolaei, et al., 2002).

In this study, similar to the study of
Normohammadzadeh et al. (2003) there was no
significant difference between bacterial infection of
urine in female and male; however, this difference in
the study of Fatihu and Addo (1991) was statistically
significant and prevalence on infection in male was
more than female. Although female animals are
predisposed to urinary tract infection because of their
short urethra, urethral trauma, possibly hormonal
effects and more reproductive system infection
(Radostits et al., 2007; Yeruham et al., 2006). In
histopathological examination of bladder, there were
pathological findings related to chronic cystitis in
50(14.4%) and pyelonephritis in 5(1.4%) of buffalo.
The prevalence of chronic cystitis (14.4%) in this
study is higher than that of Hernando et al.'s survey
(5.3%) in slaughtered cattle in Toronto abattoir
(Hernando et al., 1990). In Hernando et al.'s survey
average age of the animals examined was slightly less
than 2.5 years; however, more than half of the
buffalos were more than 2.5 years old. Somvanishi et
al. (2012) reported 50% of urinary bladder of 94 cattle
and 142 buffaloes collected from Bareilly, Uttar
Pradesh, India, showed acute (18.64%), and chronic
(31.35%) cystitis.

Urine culture in three cases of chronic cystitis
were positive and staphylococcus aureus, klebsiella
and proteus mirabilis were isolated, but two cases of
pyelonephritis were positive and  staphylococcus
equorumwas isolated from one case and the other one
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Sex Female Male Total
Age(years) Positive Negative Positive Negative Positive Negative

|£|2.5 1(2.6%) 38(97.4%) 8(6.0%) 126(94.0%) 9(5.2%) 164(94.8%)
>2.5 8(7.7%) 96(92.8%) 2(2.6%) 74(97.4%) 10(5.5%) 170(94.5%)
Total 9(6.3%) 134(93.7%) 10(4.8%) 200(95.2%) 19(5.3%) 334(94.7%)

Table 1. Age and sex distribution of bacterial infection in examined buffalo.

female male Total
£2.5 >2.5 £2.5 >2.5 |£|2.5 >2.5

(year)
Escherichia coli 0 0 3 0 3 0

Staphylococcus aureus 0 1 0 0 0 1
Staphylococcus epidermidis 0 2 1 0 1 2

staphylococcus equorum 1 1 0 0 1 1
Streptococcus equinus 0 1 0 0 0 1

Streptococcus bovis 0 1 0 0 0 1
Streptococcus suis 0 2 1 0 1 2
proteus mirabilis 0 0 1 0 1 0

klebsiella 0 0 0 1 0 1
yersinia enterocolitica 0 0 1 0 1 0

actinomyces
viscosus+pasteurella

aerogenes
0 0 1 0 1 0

Total 1 8 8 2 9 10

Table 2. Type of bacteria isolated from urine of examined buffalo.

Histopathology Chronic cystitis Pyelonephriris
Urine culture Positive Negative Positive Negative

Positive 3 16 2 17
Negative 48 286 3 331

Table 3. Correlation between chronic cystitis and pyelonephritis
with bacteria isolated from urine of examined buffalo.



had mixed infection of Actinomyces viscosus and
pasteurella  aerogenes. Pathogenic organism such as
E.coli, Arcanobacter pyogenes, Corynebacterium
renale, Streptococcus spp., Staphylococcus spp.,
Psedumonas spp., Bacillus spp., and Alcaligenes
faecalis were isolated from acute and chronic cystitis
(Herenda et al., 1990).

In the survey of Ibrahim et al. (2008) on
slaughtered buffalos, pathological studies revealed
that 70% of rejected kidney showed the histo-
pathological picture of pyelonephritis and seven
different bacteria of both gram positive and gram
negative such as E.coli, Staphylococcus aureus,
Psedumonas aeroginosa, Streptococcus spp.,
Enrococcus faecalis, Corynebacterium spp. and
Klebseilla pneumonia were recovered from affected
kidney. 

C.renale, Streptococcus spp., Psedumonas
aeroginosa, Proteus spp., Klebseilla spp. and
Oligella urethralis were isolated from 17 calves and
19 cows that had signed were the main characteristics
of urinary tract infection (Yeruham et al., 2008).

In the study of Rosenbaum et al. (2005), twenty-
one rejected kidneys (0.87 per cent) had gross signs
of pyelonephritis. In all of the kidneys, the findings
were consistent with a chronic rather than an acute
infection. One species of bacteria was cultured from
12 of the kidneys, and two species of bacteria were
cultured from six. The most commonly isolated
bacteria were E. coli, Arcanobacterium pyogenes,
Corynebacterium renale. The other bacteria cultured
were Corynebacterium cystitidis, Corynebacterium

species, Streptococcus species group G and
Enterococcus faecalis. E. coli was cultured from all
the kidneys from which two species were isolated. No
bacteria were cultured from two of the kidneys and no
significant bacteria were cultured from the other one
(Rosenbaum et al., 2005). E. coli, Arcanobacterium
pyogenes, Corynebacterium renale were isolated in
urine of 14 from 17 cows with pyelonephritis (Braun
et al., 2008).

In this study, Corynebacterium renal group were
not isolated from the examined buffalos.  Although
pyelonephritis in cattle due to C.renale used to be
very common, the clinical disease has decreased
markedly, with the majority of pyelonephritis cases in
cattle now being due to E.coli. The reason for the
decrease in C.renale isolation from clinical cases is
unclear; however, it is probably related to changes in
diet concentrates with an associated decrease in urine
pH; other potential reasons could be the widespread
use of beta-lactam antibiotics and the marked
decrease in urethral catheterization in order to obtain
a urine sample in cows suspected to be ketotic
(Radostits et al., 2007). 

One of the urinary tract defense mechanism
against bacterial infection and colonization is
shedding of mature epithelial cells with attached
bacteria through normal micturition. Factors
involved in ascending UTI include the dose and
virulence of the bacterial challenge, the presence of
urogenital trauma or abnormal vulvar conformation,
obstetric manipulation, bladder catheterization, and
urine retention (Smith, 2009). All of the bacteria
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Figure 1. Chronic cystitis, increased lamina properia of
submucosal layer of urinary bladder, included proliferation of
collagen fibers &fibrocytes (H&E, 10x).

Figure 2. Chronic pyelonephritis with pus mass included
neutrophils in renal pelvis of kidney (H&E, 20x).



isolated from urine are causative organisms of
urinary tract infection specially pyelonephritis,
embolic nephritis, and cystitis; however, only in three
cases of chronic cystitis two cases of pyelonephritis
urine culture were positive and in 48 cases of chronic
cystitis and 3 cases of pyelonephritis we could not
isolate bacteria. On the other hand, in 14 cases that
urine culture was positive there were not any
histopathological findings related to urinary tract
infection. Therefore, there was no relationship
between occurrence of urinary infection and
histopathological changes of kidney and urinary
bladder. It is emphasized that bacterial agent of
urinary tract infection isolated from apparently
healthy cattle and for pathogenesis their need
predisposing factors which caused urine retention
and in some cases of chronic cystitis we not to able
isolate bacteria.
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ìXéú  |ÆI kAìþ AüpAó, 3931, kôoû 8, yíBoû 3, 161-751

ìÇBèÏú GBÞPpüõèõsÿ AkoAoôAoOHBÉ @ó GB üBÖPú|øBÿ øývPõKBOõèõsÿ ìTBðú
ôÞéýú koâBôìý{ oôkgBðú|Aÿ

Îéþ ÎHBx ðýßõðl1ìdíl ocýî cBWþ cBWýßçüþ1*ÎéýpÂB ÚlokAó ìzùlÿ1ìvÏõk ÚpGBðLõo2GBGà ìdílüBó2

1) âpôû Îéõï koìBðãBøþ, kAðzßlû kAìLryßþ kAðzãBû yùýl ̂ípAó, AøõAq, AüpAó
2) âpôû KBOõGýõèõsÿ, kAðzßlû kAìLryßþ kAðzãBû yùýl ̂ípAó, AøõAq, AüpAó

|(||koüBÖQ ìÛBèú:  42  AoküHùzQ ìBû  3931,  Knüp} ðùBüþ:  81  |OýpìBû  3931)| |

|̂ßýlû 
qìýñú ìÇBèÏú: |AèPùBJ ìTBðú, AèPùBJ cBèI ôKýéõð×püQ koðzhõAoÞññlâBó, AÒéI ðByþ Aq Î×õðQ|øBÿ GBæoôðlû ìXBoÿ AkoAoìþ|GByl.

ølÙ: Gpouþ yýõÑ @èõkâþ GBÞPpüBüþ AkoAoôAoOHBÉ @ó GB ÂBüÏBR øývPõKBOõèõsÿ ìTBðú ôÞéýú koâBôìý{. oô} ÞBo:|353 oACx âBôìý{
(341 oACx ìBkû, 012 oACx ðp) AoWBÎþ Gú ÞzPBoâBû AøõAq OdQ ìÇBèÏú ÚpAoâpÖPñl. GÏl Aq ÞzPBoðíõðú AkoAoAq ìTBðú Agn âpkül. ðíõðú|øBÿ AkoAo
Gpoôÿ ìdýÈ|øBÿ ìà ÞBðßþ ôGçk @âBoÞzQ ôGÏl Aq 84-42 uBÎQ AðßõGú Aq ðËpoyl GBÞPpÿ Gpouþ ylðl. GBÞPpÿ|øBÿ WlAylû GB AuP×Bkû
Aq oô}|øBÿ GýõyýíýBüþ OÏýýò øõüQ ylðl. Aq GBÖQ Þéýú ôìTBðú ðíõðú GpAÿ Gpouþ øBÿ øývPõKBOõèõsÿ Oùýú âpkül. ðíõðú|øB GB AuP×Bkû Aq
oðä|A|~ìýrÿ øíBOõÞvýéýò ôADõqüò oðä @ìýrÿ ylðl. ðPBüY:AqìXíõÑ 353 ðíõðú AkoAo(83/5%) 91 ðíõðú kAoAÿ GBÞPpÿ Gõkðl Þú Aüò ìÛlAo
koâBôìý{|øBÿ ìBkû ôðpGú OpOýI 3/6% ô8/4% Gõkû AuQ. (12|%) |iloc.E|, AuPBÖýéõÞõÞõx||(6/13%), AuPpKPõÞõÞõx||(8/51%),
KƒpôOEƒõx (8/51%) ôÞéHvýç(3/5%), üƒpuýñýƒB||(3/5%), AÞPýñƒõìƒBüvƒw ôKƒBuPƒõoæ||3/5% øíƒrìƒBó WƒlA yƒlðl. koGpouþ|øBÿ
øývPõKBOõèõsÿ (4/41%)15 ô(4/1%)5 ðíõðú  Gú OpOýI ôAWl kAoAÿ AèPùBJ ìrìò ìTBðú ôKýéõð×püQ Gõkðl. Aq AkoAo3 oACx ìHPç Gú AèPùBJ
ìrìò ìTBðú ô2 oACx ìHPç Gú Kýéõð×püQ GBÞPpÿ WlA yl. Gpouþ|øBÿ @ìBoÿ ðzBó kAk AoOHBÆþ Gýò @èõkâþ AkoAoGB AèPùBJ ìrìò ìTBðú ôKýéõð×püQ
ôWõk ðlAok. ðPýXú||| âýpÿ|ðùBüþ:ðPBüY cB¾ê Aq Aüò ìÇBèÏú ðzBó ìþ|køl Þú koOíBï ìõAok ÂBüÏBR Î×õðþ kuPãBû AkoAoÿ AìßBó WlA ðíõkó
GBÞPpÿ ôWõk ðlAok ôkokAï|øBÿ ÖBÚl ÂBüÏú kuPãBû AkoAÿ ðýrGBÞPpÿ|øBÿ ìvHI GýíBoÿ cÃõokAok ôGpAÿ AüXBk ÂBüÏú ðýBq Gú ÎõAìê ìvPÏl
Þññlû kAoðl.

ôAsû øBÿÞéýlÿ:| | âBôìý{, Þéýú, ìTBðú, GBÞPpüõèõsÿ, KBOõèõsÿ
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