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Abstract:

BACK GROUND: Cystitisand pyel onephnitisinruminantsmost
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: Thisstudy was carried out on 353 slaughtered
buffalos (143 femaleand 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 samplesfrom them weretaken for histophatol ogical study. All
of the urine samples were incubated for isolation of bacteria on
blood agar and MacConkey. Biochemical characterizations of the
isolateswere 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
cattleinfemaleand malewere 6.3% and 4.8%, respectively. These
bacteriawereisolated: E.coli (21%), Saphylococcus spp. (31.6%),
Sreptococcus spp. (15.8%), Proteus spp. (15.8%), Klebciella spp.
(5.3%), Yerciniaspp. (5.3%), and Actinimycesand Pasteurelle spp.
(5.3%). In histopathol ogical examination, 51(14.4%) and 5 (1.4%)
of thebuffal oshad chroniccystitisand pyelonephritis, respectively.
Bacteriawereisolated only in 3 casesof chroniccystitisand 2 cases
of pyelonephritis. Statistical analysis showed there was no
relationship between isolation of bacteriafrom urine with cystitis
and pyelonephritis. CONCLUSIONS: Somecasesof chroniccystitis
are not able to isolate of bacteria from urine and for causing
pyelonephritis they need predisposing factors which caused urine
retention.

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 Saphylococcus spp., Sreptococcus spp.,
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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
Salmonellaspecies, Arcanobacteriumpyogenesorin
small ruminants, Corynebacteriumpseudotuberculosis
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(Radostits et al., 2007; Smith, 2009; Yeruham et al .,
2006). Theseorganismshavebeenisolatedfromboth
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 uretera
anomalies (Normohammadzadeh et al., 2003;
Radostits et a., 2007; Smith, 2009; Yeruham et al.,
2006).

Interstitial nephritisisrarely recognized asacause
of clinical disease in farm animals athough 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
assumedtoberel atedtocurrent of priorinfectionwith
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 |aboratories 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
(Radostitset ., 2007).

There is a lack of knowledge in urinary tract
pathological lesionsin cattlethan 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 rena
lesions are subclinical and they might have
remarkably higher frequencies than expected; such
lesions could result in the poor production of the
involved animals(Yeruhametal ., 2006; Diversetal.,
1982). Studies were carried out to investigate the
prevalence of bacteria infection of urine and its
relationship with cystitis and pyelonephritisin Iran
(Normohammadzadehet al., 2003; Haji Hgjikolagi et
a.); however, there are no documents of same study
which showed the prevalence of UTI in buffalo.
Therefore, this study was carried out on slaughtered
buffalosfromAhvaz, Iran.
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Materialsand M ethods

This study was carried out on 353 slaughtered
buffalos(143femaeand 210 male) at A hvaz abattoir,
south west of Iran, from March 2012 to February
2013. Before slaughtering, the age of animals was
documented according to denta 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
wereincubated forisol ation of bacteriaon blood agar
and MacConkey and the plates were incubated at
37°C 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 etal., 1993).

The samples of kidneys and bladders were taken
for histopathologica 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 5um
thick and were stained routinely with haematoxylin
and eosin.

Thedatawereanalyzed statistically by using Chi-
sguareand Fisher's- exact test with significancelevel
at 0.05.

Results

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

Thepercentage of infected buffaloinfemalesand
males were 6.3% and 4.8%, respectively, and there
was no significant difference between these groups
(p>0.05) (Table1).

The percentage of infected buffalo in <2.5 and
>2.5yearsoldwere5.2% and 5.5%, respectively, and
therewasnosignificant differencebetweentheseage
groups (p>0.05) (Tablel).
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Table 1. Ageand sex distribution of bacterial infectionin examined buffalo.

Sex Female Male Total

Age(years) Positive Negative Positive Negative Positive Negative
<25 1(2.6%) 38(97.4%) 8(6.0%) 126(94.0%) 9(5.2%) 164(94.8%)
>25 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%)

Table2. Typeof bacteriaisol ated fromurineof examinedbuffal o.

female male Total
<25 >25 <25 >25 <25 >25

g

Escherichia coli
Saphylococcusaureus
Saphylococcus epidermidis
staphyl ococcus equorum
Sreptococcus equinus
Sreptococcushbovis
Sreptococcussuis
proteusmirabilis
klebsiella
yersiniaenterocolitica
actinomyces
viscosus+ pasteurella
aerogenes

Total 1 8 8 2 9 10
Table3. Correlation between chronic cystitisand pyel onephritis
with bacteriaisolated from urine of examined buffalo.

o
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Histopathology Chroniccystitis Pyelonephriris
Urineculture Positive Negative Positive Negative
Positive 3 16 2 17
Negative 48 286 3 332

In histopathol ogi cal examination of bladder there
were pathological findingsrelated to chronic cystitis
(Figure 1) in 50(14.4%) of buffalo. Pyelonephritis
(Figure 2) was seenin 5(1.4%) of buffalo.

Urine culture of three cases of chronic cystitis
were positive and Saphyl ococcusaureus, klebsiell,a
and proteus mirabilis were isolated and the other
cases no bacteriawasisol ated.

Urinecultureof threecasesof pyel onephritiswere
positive and staphylococcus equorum was isolated
from one case and the another there was mixed
infection actinomyces viscosus and pasteurella
aerogenes, butinthethreeothersof pyelonephritisno
bacteriawasisolated (Table 3).

Discussion
In the present study, 5.3% bacterial culture of the
urinesampl escollectedfromthes aughtered buffal os

were positive and E.coli, Saphylococcus aureus,
Saphylococcus  epidermidis,  staphylococcus
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eguorum, Sreptococcusequinus, Sreptococcusbovis,
Sreptococcus suis, proteus mirabilis, kiebsiella,
yersinia enterocolitica, actinomyces viscosus, and
pasteurella aerogenes, wereisolated. In the study of
Fatihu and Add (1991), Normohammadzadeh et al.
(2003), Haji Hajikolaei et al. (2012), respectively
12.5%, 10.2%, and 12.98% of urine samples from
daughtered cattle were positive and C.renale, C.
pilosum, E.coli, Saphyl ococcus spp., Sreptococcus
spp. and Arcanobacterium pyogenes were isolated
(Fatihu and Add, 1991; Normohammadzadeh et al.,
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
urineinfemaleand male; however, thisdifferencein
thestudy of Fatihu and Addo (1991) wasstatistically
significant and prevalence on infection in male was
more than female. Although female animals are
predisposedto urinary tract infection becauseof their
short urethra, urethral trauma, possibly hormonal
effects and more reproductive system infection
(Radostits et al., 2007; Yeruham et al., 2006). In
histopathol ogical examination of bladder, therewere
pathological findings related to chronic cystitis in
50(14.4%) and pyel onephritisin 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 daughtered cattle in Toronto abattoir
(Hernando et al., 1990). In Hernando et a.'s survey
averageageof theanimalsexaminedwasslightly less
than 2.5 years, however, more than half of the
buffalosweremorethan 2.5 yearsold. 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%) cytitis.

Urine culture in three cases of chronic cystitis
were positive and staphyl ococcus aureus, klebsiella
and proteus mirabiliswereisolated, but two cases of
pyelonephritis were positive and  staphyl ococcus
equorumwasisolated from onecaseandtheother one
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submucosal layer of urinary bladder, included proliferation of
collagenfibers&fibrocytes (H& E, 10x).

had mixed infection of Actinomyces viscosus and
pasteurella aerogenes. Pathogenic organismsuch as
E.coli, Arcanobacter pyogenes, Corynebacterium
renale, Sreptococcus spp., Saphylococcus spp.,
Psedumonas spp., Bacillus spp., and Alcaligenes
faecaliswereisolated from acute and chronic cystitis
(Herendaet a., 1990).

In the survey of lbrahim et a. (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, Saphylococcus aureus,
Psedumonas aeroginosa, Sreptococcus  spp.,
Enrococcus faecalis, Corynebacterium spp. and
Klebseillapneumoniawere recovered from affected
kidney.

C.renale, Sreptococcus spp., Psedumonas
aeroginosa, Proteus spp., Klebseilla spp. and
Oligellaurethraliswereisolated from 17 calves and
19 cowsthat had signed werethemain characteristics
of urinary tractinfection (Yeruhamet al., 2008).

In the study of Rosenbaum et al. (2005), twenty-
one rejected kidneys (0.87 per cent) had gross signs
of pyelonephritis. In al of the kidneys, the findings
were consistent with a chronic rather than an acute
infection. One species of bacteriawas cultured from
12 of the kidneys, and two species of bacteriawere
cultured from six. The most commonly isolated
bacteria were E. coli, Arcanobacterium pyogenes,
Corynebacteriumrenal e. Theother bacteriacultured
were Corynebacterium cystitidis, Corynebacterium
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neutrophilsinrenal pelvisof kidney (H& E, 20x).

species, Sreptococcus species group G and
Enterococcus faecalis. E. coli was cultured from all
thekidneysfromwhichtwo specieswereisolated. No
bacteriawereculturedfromtwo of thekidneysand no
significant bacteriawere cultured from the other one
(Rosenbaum et al., 2005). E. coli, Arcanobacterium
pyogenes, Corynebacterium renale were isolated in
urineof 14from 17 cowswith pyelonephritis(Braun
etal., 2008).

In this study, Corynebacteriumrenal 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, withthemajority of pyelonephritiscasesin
cattle now being due to E.coli. The reason for the
decrease in C.renaleisolation from clinical casesis
unclear; however, itisprobably related to changesin
diet concentrateswith an associated decreaseinurine
pH; other potential reasons could be the widespread
use of beta-lactam antibiotics and the marked
decreasein urethral catheterizationinorder to obtain
a urine sample in cows suspected to be ketotic
(Radostitset 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 traumaor abnormal vulvar conformation,
obstetric manipulation, bladder catheterization, and
urine retention (Smith, 2009). All of the bacteria
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isolated from urine are causative organisms of
urinary tract infection specially pyelonephritis,
embolicnephritis, and cystitis; however, onlyinthree
cases of chronic cystitistwo cases of pyelonephritis
urineculturewere positiveandin 48 casesof 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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