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SUMMARY

This study was carried out to evaluate the prevalence of Campylobacter
spp. present in the genitalia of tepeat breeder buffalo-cows, as well as
the subsequent fertility after treatment. A total of 150 buffalo-cows were
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examined gynaecologically and out of these animals, 96 were found to
suffer from repeat breeding with apparently healthy genitalia. Sterile
swabs were collected from the portio-vaginalis and enriched under
aseptic  conditions in campylobacter enrichment broth base
supplemented with campylobacter growth supplement. The typical
campylobacter colonies were identified by using PCR and biochemical
reactions. The prevalence of campylobacteriosis in this study was
10.42% (10/96). Campylobacier fetus subsp. venerealis is 2 main cause
of Campylobacteriosis in repeat breeder buffalo-cows (6.25%) and other
subsp. (C. fetus subsp. fetus) was 4.17%. The other Campylobacter
speies (C. jejuni and C. Coli) were not isolated. After treatment, the
recovery rate was 93.75% and 6.25% did not responde to treatment.
Moreover, the rate of fertile heat was 87.78% with 86.08% pregnancy
rate.
Key words: Campylobacteriosis, Buffaloes, Treatment, Fertility.

INTRODUCTION

Ruminants are considered a source of high quality protein and
the economic viability of a dairy animal is dependent upon normal
reproduction. Milk and beef production in cattle industry is very much
deperdent on maintenance of a high level of fertility in both male and
female cattle (Foote. 1996). The reproductive performance of dairy
animals (especially cattle and buffaloes) is adversely affected by various
factors, but pathological changes in the genital tract caused by
microorganisms appear to be the most important factors (Krishnan, er
al., 1994). In Egypt, animal’s infertility leads to reduction or dropping in
the personal and national economical income.

Campylobacteriosis is a wide spread disease associated with
infertility (Eaglesome and Garcia, 1992). This infertility is duc to carly
death of the embryo which inturn is the result of utcrine infection.
Repeat breeding activity is seen with campylobacteriosis and irreguiar
estrus cycles are common. It is a chronic venereally transmitted disease
caused by a bacterium named Campylobacter (C.) fetus subspecies
venerealis (Schurig, et al.. 1973 and Scott, 1994). This microorganism is
transmitted by infected bulls during mating. The practice of artificial
insemination also can spread the disease if' €. fefus is present in the
semen (Hartwig, 2000). Moreover, it can be sclf-limiting and some of
the cattle recover within a vear. However, carrier cows are common, and
(. fetus can be spread to non-infected bulls during mating (Rice and
Rogers. 2002).
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The infection is usually cleared and pregnancy can occur
(Hartwig, 2000). He added thal. in the male, especially aged bulls, the
infection can be carried over until the next breeding season, A typical
history is that significant infertility that occurs the first vear, then less so
in succeeding years because of immunity formation, but infertility is stiil
a problem in heifers (Rice and Rogers, 2002). Campylobacter spp.
isolated from animals particularly C. jejuni and C. coli are recognized as
one of the etiologic agents of gastrointestinal iliness (Linton, 1996 and
Bourke, ef al, 1998) and acute diartheal discase in humans worldwide
(Skirow, 1994 and Nachamkin, er al,, 1998),

The present study was carried out 10 evaluatc the prevalence of
Campylobacter spp. commonly present in the genitalia of repeat
breeding buffalo-cows. Moreover, the field application of treatment was
also evaluated as well as the subsequent fertility.

MATERIALS and METHODS

A total of one hundred and fifty repeat breeder buffalo-cows (2-3
parity) were recorded from various Assiut localities for this study. These
animals had a regular cstrus cycle but failed to conceive following three
either natural or artificial inseminations (frozen semen). Out of these
animals, 96 animals were sampled for campylobacter isolation. The
selection of these animals was based on the criteria that they had
clinically normal genitalia as revealed by rectal examination but failed to
conceive. The materials collected from those animals were cultured for
isolation and classification of Campylobacter species.

Collection of samples:

The perineum and vulva lips were thoroughly cleaned with mild
antiseptic solution {0.01% potassium permanganate) then wiped with
clean sterile cotton prior to sample collection. The protected sterilized
cotton swab was carefully passed into vagina till portio-vaginalis under
complete aseptic conditions. The sterile swab was then pushed out of its
protective sheath and moved gently around portio-vaginalis and external
os of the cervix. After retraction into the tube, the swab was gently
removed. All swabs were brought on ice to the laboratory and kept at 4
°C until processed.

Isolation of Campylobacter species:

Each swab was suspended in sterile physiological saline (10 ml).
The saline suspension of each swab (take about 5 ml) was cnriched
under aseptic conditions in campylobacter enrichment broth base
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(Biolife} supplemented with campylobacter growth supplement and
Skirrow antimicrobic supplement. The enriched broth was incubated at
37°C for 48 h under microaerophilic conditions (5% 03, 10% Cos and
85% Ny) in a Coy incubator (Wegmuller, et al., 1993). A loopfol of
enriched broth of each sample was streaked on campylobacter agar kit
Skimow (Defico Lab. Detroit Michigan, USA) to which 10% sterile
defibrinated sheep blood and 10 ml Bacte campylobacter antimicrobic
supplement "S" were added (Skirrow, 1990), The inoculated plates were
incubated at 37°C for 48 -72 h under microaerophilic conditions. The
colonies were enriched under aseplic conditions in campylobacter
enrichment broth basec and incubated at 37°C for 24 h under
microaerophilic conditions.

Tdentification of Campylobacter species:
A) Through PCR
Pretreatment of samples for amplification:

Nucleic acids were extracted from the campylobacter enrichment
broth base culture as described by Boom et al. (1990). Briefly 1 ml of an
overnight culture of campylobacter was centrifuged {30 s at 12.000 Xg)
and the bacterial pellet was suspended in 50 ul of TE buffer, then added
to 1 ml of buffer [120 g of guanidinium thiocyanate, 100 ml of 0.1 M
Tris (pH 6.4), 22 ml of 0.2 M EDTA (pH 8.0), 2.6 g of Trition X-100]
and 20 pl of Celite (10 g in 50 ml of H,O and 500 pl of 32% [wt/vol]
HCL). The samples were vortexed and incubated at room temperature
for 10 min. After centrifugation at 12.000 Xg (Ependorf centrifuge,
fixed angle). the pellets were washed twice with guanidinium
thioeyanate buffer that mentioned before, twice with 70% cthanol, and
once with acetone. The pellets were dried and suspended in 100 ul of 10
mM Tris (pH 8.0). After incubation at 56°C for 10 min, the samples
were centrifuged at 12.000 Xg. The supernatant was used for the PCR.

PCR Technique:

Two synthetic oligonucleotides were CF03 and CF04
{Amersham pharmacia biotech, Austria) were selected and used to
generate 340 to 400 bp DNA fragment from the C.jejuni and coli in the
PCR. Sequences of the oligonucleotides are as follows:
CF03,5"-GCTCAAAGTGGTTCTTATGCNATGG-3"  (sense), and
CF04. 5 -GCTGCGGAGTTCATTCTAAGACC-3(antisense). PCR
reaction was carried out using ready-TO-GO PCR Beads (Amersham
pharmacia biotech, product number 27-9555-01) with 25 ul rcaction
volumes containing 0.25 mM of each primer, 2 ul of template DNA (50

262




Assiug Vet Med. J._Vol. 30 No. 101 April 2004

ng). Samples were covered with mineral oil (Sigma) and subjected to
PCR on a biometra thermal cycler (Germany) with the following
temperature program:

Denaturation at 94°C for 4 min.; 40 to 50 cycles at 95°C for 5 s, 53C for
30 s, and 72°C for 40 s; and a final extension at 72°C for 5 min. A total
of 20 pl of PCR products was analyzed by agarose gel clectrophoresis
and made visible by ecthidium bromide staining and UV
ransillumination (Nuijten, et al.. 1990).

B) Through biochemical reaction

Suspected typical C. colonies were identified morphologically,
culturally and biochemical reaction. Biochemical identification carried
out according to Garcia ef «f. (1983) using gram stain. motility, catalase
test, HS on lead acetate strips, growth in 4% glycine, 3.5% sodium
chloride at 37 °C for 24 h.

Treatment application:

Selected buffalo-cows were subjected to field application of
Vetbiotic vial (Nile company for pharmaceuticals, Egypt) as an
intrauterine infusion (100 m! solution which contain about 3 millions LU
penicillin and 4.0 g. streptomycin) for treatment as a weekly dosage for
two weeks.

Follow up of the treated animals:

The treated animals were observed for heat. The fertile heat was
calculated as the animals, which did not return to heat after 21 days
following natural insemination using fertile bulls. Pregnancy diagnosis
was cairied out on 60-73 day post-insemination by rectal paipation.

RESULTS

The bacteriological examination of the collected samples showed
the prevalence of Campylobacter fetus infection. Campylobacter jefuni
or coli were not detected. The results present in Table (1) revealed that,
out of 96 samples from apparently healthy repeat breeder buffalo-cows,
10 samples were positive for Campylobacter spp. The incidence was
10.42% (10/96) of the animals with failed 1o conceive following three
either natural or artificial insemination. All the samples positive to
campylobacter enrichment broth were prepared for PCR testing. All the
samples were not positive for Campylobacter jejuni and coli (Fig.1).
Table (2) revealed the different Campylobacter species.which tested
through biochemical reaction. C. ferus subsp. Venerealis was the main
isolates (6.25%) from the animals in this study and C. ferus subsp. fetus
was 4.17%.
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The obtained results after application of the freatments and
subsequent fertility are shown in Tables (1 and 3). Qut of 96 wreated
animals, 90 (93.75%) responded for treatment but only 6 (6.25%)
animals did not respond (Table 1). However, the follow up for the
positive cases (for campylobacteriosis) are presented in Table (3). Only
one case did not respond after treatment and nine cases responded after
treatment. All treated animals showed the first fertile heat as 87.78% as
well as 86.08% total pregnancy rate (Table 1). Moreover, the positive
animals for compylobacterosis, show the first fertile heat as 88.89% and
87.5% pregnancy rate.

DISCUSSION

A prevalence of campylobacteriosis of 10.42% was found in
buffalo-cows in this study. Similar findings have been reported by Das er
al., (1995) who demonstrated that Campylobacter spp. from animals
with reproductive disorders, cspecially repeat breeder, was isolated in
10.4%. Lower findings have been reported by Akpokodie (1984). Finlay
et al. (1985) and Bawa et al. (1991) who reported 2.9% and Sobhy er al.
(1996) recorded 7.5%., Higher percentages of campylobacteriosis were
stated by Villar and Spina (1982), Campero ef al. (1987), Akhtar er al.
(1990) and Sayed ef af. (2001). These variations could be attributed to
the contamination level and methods of isolation (Shum, 1987).
Moreover, detection of Campylobacter infections can be influenced by
the effectiveness of the selective media and time of sampling (Bawa, ef
al., 1991). The isolation from clinical samples is not easy chiefly due to
the microacrophilic nature of Campylobacters and the rapid overgrowth
of more vigorous multiplying contaminating organisms (Lander. 1990
and Eaglesome and Garcia, 1992). To overcome these problems,
microacrobic conditions, 5% 0, 10% Co; and 835% N, and
campylobacter selective agar media with antibiotic supplement for
selective Campylobacter spp. were used (Shum, 1987).

Several methods for genetic analysis of bacteria have been
described, but the method applied most often is the polymerase chain
reaction (PCR). Campylobacter spp. are known to be difficult to isolate
and require very elaborate culture technigues to show satisfactory
growth. PCR may help in overcoming this problem (Atanassova and
Ring, 2001). The obtained results afier tested the Campylobacter spp.
genome PCR suggests that the samples have not Campylobacter fejuni
and cofi. This assumption was confirmed by the fact that a diagnostic
laboratory screening for Cumpyiobacter spp. by a conventional culture
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method was unable to isolate C. jejuni and C. coli (Wegmuller, e ai.,
1993). We concluded that the PCR systems described are excelently
suited for detection and confirmation of C. jejuni and C. coli. The
described sample preparation protocol is generally applicable and relies
on the isolation of the total bacterial population present in samples.

in this study, C. fetws subsp. venerealis was more {6.25%)
common than C. fetus subsp. ferus (4.17%) in buffalo-cows which
suffered from repeat breeding syndrome. Concerning the incidence of
Cuampylobacter subsp.. the obtained results did not agree with that
reported by Sobhy er @i, (1996) and Sayed et «l. (2001) who recorded
that, C. fetus subsp. venerealis was isolated as 11.53%. 6% and subsp.
Jerus as 3.84%, 1,5% respectively. The obtained result indicates that the
C. fetus subsp. venerealis may cause infertility in animals by restricting
the supply of oxygen available to the preimplantion embrys (Ware,
1980). Moreover, C. fetus subsp, fetus plays an important role in
reproductive disorder in animals and probably the organism remains as
commensal in animals and become pathogenic under favourable
condition (Das, et af., 1993),

Concerning the treatment in the positive cases, about 10% did
not responde to the used drugs. The result coincid with that reported by
Dekeyser (1986) who mentioned that C. fetus subsp. venerealis and
subsp. ferus were sensitive to penicillin and streptomycin. Bacterial
resistance to antimicrobial agents, which is increasing worldwide, is
frequently caused by the acquisition of new genes vather than by
mutation (Recchia and Hall, 1995 and Hall and Collis. 1995). An
cfficicnt means of acquiring new genes is by mobile genetic elements
such as resistance(R)-plasmids and transposons. Campylobacter spp.
have a natural ability for transformation (Wang and Taylor, 1990) and in
shared animal reservoirs, interspecies transfer of DNA, including
antimicrobial resistance encoding genes and other unrelated genes, may
ocecur by strategies analogous 1o site-specific recombination (Jackson. e/
al., 1998 and Nielsen et ¢l., 1998},

In conclusion, the results of the study identify Campylobacter
feius subsp. venerealis as the agent of infertility in buffaio-cows and
suggest that it may be a significant problem. Fortunately. the fertile heat
and pregnancy rates after treatment were higher by using penicillin and
streptomycin. It is recommended that routine periodical examination of
the genitalia of buffalo-cows should be made in the organized animal to
ascertain the presence of microbial agent. which may help for the
cffective treatment and control of female reproductive disorder:
Furthermore. this protocol decreased or stops the financial loss
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associated with campylobacteriosis. which resulted from a high culling
rate in the herd’s animals duc 1o failure to conceive and the seasonal
shift in the calving pattern resulting from delayed conception.
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Tabte 1: Distribution of the results.

* Number of examined animals in this study.

Item No. Yo

~Total examined animals® 150
-No. of animals used for treatment** 96
-No. of positive samples*** 10/96 10.42
-Treaument response 90/96 93.75
-Non-response for treatment 6/96 6.25

| -Fertile heat 79/90 87.78

| -Pregnancy rate 68/79 86.08 |

% Numbers of animals with clinically normal genitalia (repeat breeder).

##= Number of animals had  positive campylobacteriosis.

Table 2: Incidence of Campylobacter species and subspecies (ss)

from positive animals

[ ~_Isolates [ (n=96) l %o
- C. fetus 10 10.42
C. fetus ss venerealis 6 6.25
(. ferus ss fetus 4 417
- C jefuni & -
I - C. coli - -
‘Table 3: Follow up of treatment in positive animals
{ Ttem (n=10) Yo |
- Treatment response 9 90 [
- Non- response 1 10
1‘ - Fertile heat 8* 88.89 |
[ - Pregnancy rate i 875 |

* From the treated response animal (n=9}.

= Prom the fertile heat's animals (n=8).
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Fig. {1): Sensitivity of CF03 — CF04 PCR assay.

The figure shows the detection limit of CF03 — CF04 PCR products from

10° celis of Campylobacter species as obtained by ethidium bromide-
stained agarose gel.PCR. Lanes:-

M, 100-bp DNA ladder (Amersham pharmacia Biotech).

1-10 are the samples which showed no bands (negative C. jejuni and C.
coli).
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