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Abstract

An abattoir survey was undertaken to investigate genital bacterial infections of ewes in tropical arid zone of
Nigeria. Vaginal and uterine samples were collected and cultured using standard bacteriological techniques. The
results of the study showed that the isolates were Escherichia coli (32%), Staphylococcus spp (26%), Klebsiella spp
(16%), Pseudomonas (15%) and Proteus (11%); wherein E coli and S aureus were the most common bacterial
isolates. The bacterial population in the vagina (64%) was significantly (p<0.05) higher than that in the uterus
(34%). The antibiotic susceptibility test revealed that E. coli was highly susceptible (100%) to Amoxycillin,
Ampicillin, Amoxycillin-clavulanate and Pefloxacin, whereas low susceptibility was observed against Ciprofloxacin
and Ofloxacin (10 and 22% respectively). S. aureus showed 100% susceptibility to Amoxycillin-clavulanate,
Gentamicin, Nalidixicacid and Pefloxacin, whereas susceptibility against Streptomycin, Amoxycillin, Ciprofloxacin
and Ofloxacin was in declining order (46, 33, 30 and 20% respectively). The potentials of these microbes for
producing pathogenicity in genital tract of ewes is likely to be high in Nigeria. Therapeutic use of these
antimicrobial agents will help to reduce infectious reproductive diseases in ewes, though in-vivo trials are further
required for establishing their efficacy in controlling genital infections in ruminants.
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Introduction

Genital infections in domestic ruminants are often
caused by opportunistic secondary invaders,
especially Escherichia coli species, that have
frequently been isolated in majority from ewes
(Manes et al., 2010; Martins et al., 2009; Sargison et
al., 2007), goats (Ababneh & Degefa, 2006) and cows
(Sheldon et al., 2008). Coliforms (of fecal origin) and
other non-specific bacteria are also opportunistic
pathogens in the reproductive tract. Under stressful
conditions, these opportunist bacteria may cause
genital infection that usually leads to reproductive
failure in ruminants (Levinson & Jawetz, 1994;
Shallali et al., 2001).

The antimicrobial susceptibilities of these isolates in
tropical arid zones may vary; thus, limiting the
efficacy of the common treatment protocols in use
in these areas. Unlike in cattle, information
regarding the use of antibiotics in the control of
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reproductive diseases in ewes is inadequate (Martins
et al. 2009). An understanding of the bacterial
species colonizing the ovine vagina and uterus; and
their antimicrobial susceptibility patterns will
therefore clarify the practical management of these
genital infections in ewes. This study was therefore
designed to investigate the prevalence of genital
bacterial infections and their antimicrobial
susceptibility patterns in ewes reared in the tropical
arid zone of Nigeria.

Materials and methods

Geo-climatic conditions of the Study area

The study was conducted in Maiduguri, an arid zone
of Nigeria sitgated at anealtitude of 354m, be:cween
latitudes 10.2 Nand 13.4 N and longitudes 9.8 Eand
14.4°E. The climate of the area for most of the year
is hot and dry; the wet season generally starts from
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June to September or early October. Temperature
range from 13- 41°C, annual rainfall 9-198mm,
sunshine of 7-9 hours/day and relative humidity of
19-78%, which remains around 45% during the wet
season.

Sample Collection from the Animals

A total of 100 genitalia were collected from Balami,
Uda and Yankasa ewes immediately after slaughter
at the Maiduguri abattoir. These were immediately
transported to the diagnostic laboratory in sterile
polythene bags. The vaginal and uterine samples
were collected as per standard protocols described
by Amin et al. (1996) and Cheesbrough (1985).
Accordingly, the surface of the uterus was sterilized
by shearing the uterine wall with preheated surgical
blade thereafter uterine wall was lanced with
another sterile blade and a sterile swab stick
(Eurotubo® collection swab, CE 0318, Delta Lab,
08191 Rubi, Spain) was inserted and rolled over into
the uterine lumen to collectbacteriological samples.

Culture, isolation and identification of bacteria

The swab samples collected were inoculated on to
conventional culture media for the isolation and
purification of bacteria. These media include Blood
agar (BA), MacConkey agar (MA), Nutrient agar (NA)
and 10% Mannitol salt agar (MSA) (Oxoid,
Basingstoke, UK). Inoculated media were incubated
both aerobically and anaerobically at 37°C for 24
hours to cultivate bacteria. The colonies grown on
these culture media were further repeatedly
subcultured for 2-7 days on to NA, BA and other
differential culture media MA, Eosin methylene blue
(EMB) agar and Chocolate agar (CA) according to
standard protocols (Cheesbrough, 1985). The
growths observed were isolated, purified and
identified according to Cowan & Steel (1993).

Antibiotic susceptibility tests

The susceptibility pattern of E. coli and S. aureus
were studied againsta panel of eleven antimicrobial
agents namely: Amoxycillin, Ampicillin, Amoxycillin-
clavulanate, Ceporexin, Ciprofloxacin, Gentamicin,
Nalidixic acid, Norfloxacin, Pefloxacin, Streptomycin
and Ofloxacin. These antibiotic drugs were tested
according to a modification of the protocol
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described by Biruhtesfa et al. (2007). Briefly, distinct
colonies of pure isolates grown on Blood and
MacConkey agar plates were selected and
transferred to tubes containing 5mL of Brain Heart
Infusion broth. The inoculated cultures were then
standardized to a turbidity equivalent to a 0.5
McFarland  standard corresponding to a
concentration of approximately 1-2x10° CFU/mL.
Ten (10) uL of the bacterial suspension was
dispensed and spread onto the nutrient agar before
placement of the antibiotic discs (Optudisc, Optum
Laboratory, Lagos, Nigeria). These were then
incubated for 24 hours at 37°C before the inhibition
zones were measured.

Data Analysis

The distribution of the bacterial
estimated as simple percentages and data subjected
to test of significance using the Chi-square test. The
susceptibility patterns of E. coli and S. aureus against
the panel of antimicrobial agents tested were
analysed with Microsoft Excel. P-value was
considered significantat 0.05

isolates was

Results

From a total of 100 samples collected, 138 isolates
were recovered from the ovine uterus and vagina. Of
this number, five genera of aerobic bacteria were
identified which include Escherichia coli (31.9%),
Staphylococcus spp (26.1%), Klebsiella spp (15.9%),
Pseudomonas (15.2%) and Proteus (10.9%). The
isolation rate of vaginal bacteria 91/138 (66%) was
almost double the rate for the uterine isolates
47/138 (34%) (Tablel).

The antimicrobial susceptibility patterns of genital S.
aureus and E. coli isolated in the present study are
shown in Figure 1. The result showed that E. coli was
highly susceptible (100%) to Amoxycillin, Ampicillin,
Amoxycillin-clavulanate, Norfloxacin and Pefloxacin,
whereas the susceptibility was observed to be low
against Ciprofloxacin and Ofloxacin (10 and 22%
respectively). Amoxycillin-clavulanate, Gentamicin,
Nalidixic acid and Pefloxacin were 100% effective
against S. aureus, whereas the effectiveness of
Streptomycin, Amoxycillin, Ciprofloxacin and
Ofloxacin against S. aureus was in declining order
(46, 33,30 and 20% respectively).
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Table 1: Comparison of vaginal and uterine bacteria isolates

Micro organisms isolated

Number of isolates (%)

Vagina Uterus Total
Staphylococcus aureus 20(22.0) 16(34.0) 36(26.1)
Proteus spp 10(10.9) 5(10.6) 15 (10.9)
Escherichia coli 34 (37.4) 10(21.3) 44(31.9)
Klebsiella spp 14 (15.4) 8(17.3) 22 (15.9)
Pseudomonas spp 13(14.3) 8(17.3) 21 (15.2)
Total 91 (100) 47 (100) 138(100)
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Figurel: Antimicrobial susceptibility patterns of genital E. coliand S. aureus isolates from Nigerian ewes

Discussion

Bacteria colonizing the vagina and uterus are likely
to cause reproductive failure in ewes and other
domestic ruminants.Vaginal bacteria get access into
the uterus during the peripartum period leading to
metritis and endometritis and subsequent reduction
in the reproductive capacities of these animals
(Levinson & Jawetz, 1994). It is therefore important
to identify these bacteria with the view of providing
remedial interventions that will restore fertility.

In the present study, Escherichia coli, Staphylococcus
aureus and Klebsiella spp were the most common
genital bacterial isolates observed in ewes inthe arid
zone of Nigeria. This finding is similar to the
observation made by Sokkar et al. (1980) who found
E coli, Corynebacterium pyogenes and
Staphylococcus aureus as the most common uterine
flora in some ewes, associated with endometritis. In
a recent study in cows, Gani et al. (2008) reported
Staphylococus (37.8%), Bacillus (35.1%), Escherichia
coli (29.7%) and Pseudomonas (18.9%) as the major
genital isolates from repeat breeders with
mucopurulent vaginal discharges. The presence of E.
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coli with other isolates such as Corynebacterium
pyogenes, Streptococcus, Bacillus and
Staphylococcus aureus from cases of endometritis
(Adams, 1975; Gamcik et al. 1975); and with
Klebsiella pneumonia and Staphyloccus aureus from
cases of vaginitis have been reported in ewes
(Martins et al., 2009). The importance of E. coli as a
cause of genital disorders in animals cannot be
ignored, because it has been isolated most
frequently in association with pyometra in ewes
(Adams, 1975) and bitches (Sandholm et al., 1976).

In the present study, the isolates were more
commonly found in the vagina (66%) than the uterus
(34%) which is in contrast with the report of one
study in Sudanese sheep and goats (Shallali et al.,
2001).The significanceofthese isolates as causes of
lowered reproductive efficiency in ewes could not be
ascertained from the present study. A correlation of
clinical parameters with reproductive history of live
animals would have elucidated on the importance of
the isolates. This is certainly a major limitation of the
present study. Where possible, gynaecological
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evaluations in live animals should proceed with
proper history, clinicaland laboratory examination in
order to determine specific aetiologies and generate
useful data for effective diagnosis of genital
disorders. This approach coupled with assessment of
serum hormone profiles could hasten decisions for
or against remedial measures to be deployed in the
management of reproductive disturbances (Ferreira
et al., 2008). For example, it has been suggested that
under oestrogenic influence (follicular phase), the
uterus is more resistant to bacterial invasion than
during the prevalence of high progesterone (luteal
phase) in animals (Adams, 1975; Amin et al., 1996).
This phenomenon has recently been demonstrated
with vaginal bacterial isolates in ewes treated with
intravaginal progesterone device (Manes et al,
2010). Therefore, the determination of the
hormonal status of the animal is essential in
interpreting the significance of genital bacterial
isolates.

The rate of isolation of S. aureus was significantly
higher (p<0.05) in the uterus compared to the
vagina; and conversely so for E coli from the vagina
than the uterus. But the overall weight of infection
inthe vagina was almost twice the rate in the uterus.
Thisis likely due to the continuous contamination of
the vagina by faeces that could lead to bacterial
colonization of the vaginal environment (Levinson &
Jawetz, 1994).

From the result of the present study, it was observed
that the susceptibility of the E coliisolates were high
(100%) against Amoxycillin, Ampicillin, Amoxycillin-
clavulanate, Norfloxacin and Pefloxacin; but with
other antimicrobial agents such as Ciprofloxacin and
Ofloxacin, their susceptibility was low ranging from
10 to 22% respectively. From the observations made
in the present study, the susceptibility pattern of the
E coli isolates is similar to what was reported by
Emikpe et al. (2009) in goats in southern Nigeria, but
in variance with previous observations made
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