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Is Campylobacter fetus subspecies venerealis infection a
cause of reproductive failure in dairy cows in Iran?
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Summary

Bovine genital campylobacteriosis is one of the most economically important diseases of dairy cattle
resulting in lowered fertility, embryo mortality and abortion, repeated returns to service, reduced pregnancy
rates and extended calving intervals. While the occurrence of repeat breeding syndrome and abortions are
reported from many Iranian dairy cattle farms, little information is available regarding the presence of bovine
genital campylobacteriosis in Iran. The present report describes detection of Campylobacter fetus subsp.
venerealis infection in two out of eight repeat breeder Holstein Friesian cows (Bos Taurus) using a PCR
method in a herd with a history of subfertility in Mashhad, in the northeast of Iran.
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Introduction for conception. Early embryonic deaths are
common and late abortions from the fourth
Campylobacter  fetus —subsp. fetus, month of gestation to the term are

occasionally observed in cattle (Mshelia et

species associated with lowered fertility and al., 2007). Transmission of the causal agent
abortion in ruminants (MacLaren and takes place mainly during natural mating,
Agumbah, 1988). By definition C. fetus and the presence of Cfv in the semen of bulls
subsp. venerealis (Cfv) is associated with creates the risk of spread of the disease
bovine genital campylobacteriosis (BGC) ‘.[hroug.h _natural mating and artificial
while subsp. fetus is only associated with Insemination (Mshelia et al., 2010). The
sporadic cases of abortion in cattle (Mshelia disease outbreaks have been reported from
et al., 2010). Bovine genital campylo- many parts of the world, however, there is
bacteriosis belongs to the list B of the scarce information on the occurrence of
notifiable disease classification of the BGC from Iran (OIE, 2007). The present
International Office of Epizootics (OIE) report describes PCR detection of Cfv in
consisting of diseases which are considered repeat breeder cows in a large dairy herd
to have socio-economic and public health with a history of s‘ubfertlhty due to a high
significance (McMillen et al., 2006). The rate of repeat breading cows and abortions in
disease results primarily in transient Mashhad, Tran.

infertility of female cattle associated with
inflammation of the reproductive tract with
an increased number of services necessary

venerealis and jejuni are the most important

Case Presentation

Eight repeat breeder cows (three or more
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ineffective inseminations or mating) with a
previous history of one or more abortions
were randomly selected from a dairy herd
located in Mashhad, northeast, Iran. A
sample of cervico-vaginal mucus was
collected from cows by scraping method
using a bovine uterine pipette scratched in
different directions (Tedesco et al., 1977)
(Figs. 1 and 2). The collected samples were
immediately placed in the trypticase soy
broth (TSB) (Merck, Germany) as a
transport medium. Then, samples were
submitted to the laboratory within 1 to 2 h.
The TSB was supplemented with 10 mg/L of
Amphotericin B, Rifampicin, Trimethoprim,
Vancomycin and Ceftriaxone (Merck,
Germany). The samples were then cultured
under micro-aerophilic conditions enriched
at 42°C for 2 to 3 h before being further
incubated at 37°C for 44 h. Then, 1 ml of the
sample was used to extract the DNA. Total
genomic DNA was extracted using phenol-
chlorophorm-isoamyl  alcohol  (Merck,
Germany), as was previously described
(Ansari-Lari et al., 2011). One previously
described set of primers with the sequence
of 5' CTTAGCAGTTTGCGATATTGCCA
TT 3"and 5' GCTTTTGAGATAACAATAA
GAGCTT 3' which was specific for C. fetus
subsp. venerealis 16S rRNA (synthetized by
CinnaGen®, Iran), was used to detect the
Cfv. The PCR was carried out as previously
described (Hum et al., 1997; Hosseinzadeh
et al, 2013). PCR products were
electrophoresed on a 1.5% ethidium
bromide-stained agarose gel (CinnaGen®,
Iran). The 142 bp amplicon corresponded to
Cfv was subsequently purified and
sequenced (Macrogen, South Korea). To
analyse the sequencing data, BLASTn and
BLASTx comparison were performed with
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Fig. 1: A schematic diagram showing the

sampling method used for collection of
cervico-vaginal mucus from cows
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Fig. 2: The tip of a bovine uterine pipette
scratched in different directions used for
cervico-vaginal mucus sampling

the NCBI/GeneBank database.

Results

Our attempts to isolate C. fetus subsp.
venerealis were not successful. Out of eight
cervico-vaginal mucus samples, 2 (25%)
were found positive using the PCR assay, in
which the presence of C. fetus subsp.
venerealis was confirmed (Fig. 3). The
clinical reproductive history of the PCR
positive cows are described in Table 1.
BLASTn comparison of the sequences of 2
samples from Cfi-PCR against the
nucleotide database did return a significant
result to C. fetus subsp. venerealis strain
ATCC 19438 amino acid ABC transporter

Table 1: Summary of the reproductive history
of positive cows for the presence of C. fetus
subsp. venerealis in the cervicovaginal mucus
samples

Positive

COWS

Reproductive history

3rd parity, three ineffective artificial
inseminations, two ineffective natural

1 matings, post-mating endometritis with
external purulent discharge

Late gestational abortion in the 3rd
2 parity, mid gestational abortion in the
4th parity, no history of natural mating
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Fig. 3: Amplified PCR products separated by
1.5% agarose gel electrophoresis using the Cfv
specific set of primers. Lane 1: 100 bp DNA
ladder, Lane 2: Blank control, Lane 3:
Positive control, and Lane 4: Positive sample

and amino acid ABC transporter permease
genes.

Discussion

The present case report shows that in
dairy herds located in Mashhad area, Cfv
could be considered as one possible cause of
abortion or repeat breeding syndrome in
dairy cows when examining herd
reproduction failure. Using PCR assay, Cfv
was detected in two cervico-vaginal mucus
samples collected from eight dairy cows
with a history of repeat breeding syndrome
or abortion. Bovine genital campylo-
bacteriosis is usually suspected on the basis
of herd history and must be confirmed by
laboratory investigations. In a herd that has
never been exposed to this microorganism
and where no immunity exists, an acute type
of infertility caused by endometritis occurs.
This results in early embryonic death and a
prolonged calving to conception interval
(Parkinson, 2009). The entry source of
infection could not be diagnosed in this
dairy farm, however the use of natural
mating as an alternative way for breeding
management is likely how the cows were
exposed to the Cfv in this herd. Several
methods have been used for diagnosis of
BGC. Isolation and identification of Cfv in
culture media is the prescribed test for
international trade (OIE, 2007). Campylo-
bacter spp. are not cultured and isolated
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easily (Penner, 1988), because they are
fastidious in nature and have low survival
rates with delicate requirements for growth
in media, this could be a significant reason
why the true infection rate for animal
campylobacteriosis is often under-estimated
(Lander, 1990; Mshelia et al., 2007). The
reason for failure to isolate Cfv in the
present study could be explained considering
the results of the research performed by
Schulze et al. (2006) in which only a
minority of isolations of Cfv were made
when the samples were cultured under 42°C.
It is important to mention that all negative or
positive cultures of Cfv were PCR positive
when cultured under 42°C (Schulze er al.,
2006). Thus, the unsuitable transporting
media or the culture conditions used in the
present study could be responsible for
negative cultures. Results of the present
clinical report and PCR detection of Cfv in
cattle in Fars province (Hosseinzadeh et al.,
2013) highlights the importance of
performing more research to isolate C. fefus
subsp. venerealis, as a cause of repeat
breeding syndrome or abortion, and to
further study the epidemiology of bovine
genital campylobacteriosis in dairy herds in
Iran.

Acknowledgement

We thank Mr. Z. Taghipour for devising
the bovine uterine pipette for cervico-
vaginal mucus samplings.

References

Ansari-Lari, M; Hosseinzadeh, S; Shekarforoush,
SS; Abdollahi, M and Berizi, E (2011).
Prevalence and risk factors associated with
Campylobacter infections in broiler flocks in
Shiraz, southern Iran. Int. J. Food Microbiol.,
144: 475-479.

Hosseinzadeh, S; Kafi, M and Pour-Teimouri, M
(2013). Detection of Campylobacter fetus
subspecies venerealis in smegma samples
collected from dairy cattle in Fars, Iran, using
PCR. Vet. Res. F., In Press.

Hum, S; Quinn, K; Brunner, J and On, SLW
(1997). Evaluation of a PCR assay for
identification and differentiation of
Campylobacter fetus subspecies. Aust. Vet.
J.,75: 827-831.

Lander, K (1990). The development of a



Iranian Journal of Veterinary Research, Shiraz University, 2013, Vol. 14, No. 3, Pages 254-257

transport and enrichment medium for
Campylobacter fetus. Brit. Vet. J., 146: 327-
333.

MacLaren, A and Agumbah, G (1988). Infertility
in cattle in south-west Scotland caused by an
‘Intermediate’ strain of Campylobacter fetus
subspecies fetus (formerly Campylobacter
fetus intestinalis). Brit. Vet. J., 144: 29-44.

McMillen, L; Fordyce, G; Doogan, VI and Lew,
AE (2006). Comparison of culture and a
novel 5’ Taq nuclease assay for direct
detection of Campylobacter fetus subsp.
venerealis in clinical specimens from cattle.
J. Clin. Microbiol., 44: 938-945.

Mshelia, G; Amin, J; Woldehiwet, Z; Murray, R
and Egwu, G (2010). Epidemiology of bovine
venereal campylobacteriosis:  geographic
distribution and recent advances in molecular
diagnostic techniques. Reprod. Domest.
Anim., 45: 221-230.

Mshelia, G; Singh, J; Amin, J; Woldehiwet, Z;
Egwu, G and Murray, R (2007). Bovine
venereal campylobacteriosis: an overview.
CAB Reviews: Perspectives in Agriculture,
Veterinary Science, Nutrition and Natural

257

Resources, December 2007, CAB
International. 1-14.

OIE (2007). Bovine genital campylobacteriosis.
Terrestrial Animal Health Code. 1: 661-670.
International Office of Epizootics. Retrieved
from http://www.oie.int/fileadmin/Home/eng/
Health_standards/tahc/2010/en_sommaire.ht
m.

Parkinson, T (2009). Specific infectious diseases
causing infertility and subfertility in cattle.
In: Noakes, DE; Parkinson, TJ and England,
GCW (Eds.), Veterinary reproduction and
obstetrics. New York, NY, United States. PP:
476-516.

Penner, J (1988). The genus Campylobacter: a
decade of progress. Clin. Microbiol. Rev., 1:
157-172.

Schulze, F; Bagon, A; Miiller, W and Hotzel, H
(2006). Identification of Campylobacter fetus
subspecies by phenotypic differentiation and
PCR. J. Clin. Microbiol., 44: 2019-2024.

Tedesco, LF; Errico, F and Baglivi, LPD (1977).
Comparison of three sampling methods for
the diagnosis of genital vibriosis in the bull.
Aust. Vet. J., 53: 470-472.



