
Review Article
Volume 11 Issue 2 - March 2019
DOI: 10.19080/JDVS.2019.11.555807

Dairy and Vet Sci J
Copyright © All rights are reserved by Ahmed seid

Bovine Campylobacteriosis and its 
Economic Importance: A Review

Ahmed seid*
Wolaita sodo university, Ethiopia

Submission: February 20, 2019; Published: March 29, 2019

*Corresponding author: Ahmed seid, school of veterinary medicine, Wolaita sodo university, Wolaita sodo, Ethiopia

Dairy and Vet Sci J 11(2): JDVS.MS.ID.555807 (2019)  001

Introduction

Bovine genital Campylobacteriosis (BGC), also known as 
bovine venereal Campylobacteri osis (BVC) is a venereal disease. 
Most members of this genus are pathogenic inhabitants of the 
reproductive tract, such as C. fetus and C. jejuni [1]. The usual 
agent of this sexually transmitted disease is Campylobacter 
fetus subsp. Venerealis (Cfv) which has been isolated from the 
reproductive tract of cattle and internal organs of aborted 
fetus [2]. Campylobacter fetus subsp. Fetus (Cff), C. fetu subsp. 
Venerealis (Cfv) and C. jejuni are the most important species 
associated with lowered fertility and abortion in ruminants 
[3]. The current Campylobacter genus includes twenty-three 
confirmed species, of which ten are considered of interest in 
veterinary microbiology, Bovine venereal Campylobacteriosis is 
associated with poor reproductive performance, early embryonic 
death and abortion in cattle. Abortions can occur at any time but 
are most commonly detected at 4th month to end of gestation 
[4]. Bovine venereal Campylobacteriosis is transmitted mainly 
by natural service, but infection may also be spread during 
artificial insemination (AI) using semen from infected bulls or 
through contaminated equipment [5].

Bovine genital Campylobacteriosis are often difficult to diag-
nose by culture due to the slow-growing, fastidious bacterium 
becoming overgrown by contaminants. The gold standard for 
detection is culture and biochemical testing for identification 
[6]. The most common diagnostic methods are culture, direct 
fluorescent antibody test (DFA T), ELISA, PCR. An ELISA is also 
available to demonstrate the presence of specific anti bodies 
in the vaginal mucus. Molecular diagnostic methods have been 
considered to be the most promising for C. fetus sub speciation 
[7]. Recently, a real time PCR assay has also been reported for 
detection of C fetus subsp. Venerealis directly in clinical samples. 
Diagnosis currently relies on the identification of the causal bac-
terium by culture of preputial washing, vaginal mucus or aborted 
material [8]. Bovine genital Campylobacteriosis dissemination 
is also encouraged by newly introduced bulls, cows and heifers 
from endemic herds and lack of effective control of mass cattle 
movements across inter-national borders [9]. Bulls are carriers 
and reservoirs for the disease in the herd where bacteria occupy 
the glandular crypts of the prepuce [10]. The infection spreads 
mainly by coitus, causing inflammation in the female genital 
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tract, reproductive failure and large economic loss for the pro-
ducer [10]. 

Therefore, the objectives of this paper are:

a.	 To review on bovine genital Campylobacteriosis cause, 
occurrence, method of spread and treatment and as well as 
its control and prevention. 

b.	 To highlight the economic importance of the disease 
(BGC) in any cattle producers.

Overview on Bovine Campylobacteriosis
Etiology

Bovine genital Campylobacteriosis is caused mainly by 
Campylobacter fetus venerealis and Campylobacter jejuni. They 
are motile, gram-negative, curved or spiral, polar flagellated, 
microaerophilic bacteria [11]. They can be cultured at 37 °C for 
at least 3 days in a micro aerobic atmosphere, although it can 

also grow at 25 °C [12]. They are motile having a single polar 
flagellum at one or both ends of the cells with a characteristics 
corkscrew motion [13]. The colonies are slightly grey-pink, 
round, convex, smooth and shiny, with a regular edge and a 
diameter of 1-3 mm [12] (Figure 1) (Table 1).

Figure 1: Campylobacter. Fetus.

Table 1: Differential characteristics of Campylobacter species isolated from the bovine genital tract and aborted fetuses [19].

25 °C 42 °C Oxidase Catalase NaCL 3.5% Glycine 1% H2S Nalidixic Acid

C.fetus subsp.
venerealis V + v - - - v

C.fetus subsp. fetus + + + - + - R

C. jejuni - + V - V - S

C.hyointestinalis - + + - V V R

C. sputorum - + V + + + V

A.	 Although C. fetus does not belong to the thermophilic Campylobacter, a considerable number of strains of this species grows at 42 °C.

B.	 On triple sugar iron agar medium;

C.	 C.jejuni subsp. Jejune is positive, C. jejune subsp. Doyle is negative.

D.	 C. jejune subsp. Jejuni is positive, C. jejuni subsp. Doyleis variable.

According to Bergey‟s Manual strains are sensitive, however resistant strains have frequently been reported; (+): positive reaction or growth and 
(–): negative reaction or absence of growth of the strain on an appropriate medium under specified conditions (see Section B.1.d ii); V: Variable 
Results; S: Sensitive; R: Resistant.

Epidemiology
The disease is distributed worldwide despite the absence of 

reliable data from many countries [14]. The genus Campylobacter 
contains several bacteria that are pathogenic to domestic and 
wild animals. The prevalence of BGC was higher in older bulls 
[13]. The retention of infection in older bulls than the younger 
bulls may be due to the increase in number and size of the 
irregular crypts in the epithelium of the penis and persistent 
colonization of the lower reproductive tract of mature bulls by 
C. fetus [15]. However, [16] observed that both younger and 
older bulls could remain carriers after infection. The prepuce 
of the bulls is the natural reservoir of infection for naive cows 
through natural mating [14]. New additions of carrier bulls are a 
particular risk to a disease‐free herd whereas the disease is seen 
mainly in newly introduced cows and heifers in herds where BVC 
is endemic [17]. Susceptible heifers and cows are infected mainly 

after being covered by an infected bull but infections could also 
occur during artificial insemination (AI) with infected semen or 
through contaminated insemination equipment [18].

Figure 2 shows the global distribution of BVC based on data 
collected between July to December 2013 [19]. High disease 
incidences of BVC occur in developing countries, where natural 
breeding of cattle is widely practiced, compared with low 
rates of infection in the developed countries, where natural 
breeding is mainly limited to beef herds. The use of AI in dairy 
herds has greatly reduced the incidence of BVC. In Africa, BVC 
may be grossly underestimated because there is no regular 
monitoring program for this disease, which is indicated by the 
lack of reporting of disease incidences in most countries [18]. 
Bovine venereal Campylobacteriosis is transmitted mainly by 
natural service, but infection may also be spread during artificial 
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insemination (AI) using semen from infected bulls or through 
contaminated equipment. Direct transmission between female 

cattle is unlikely but bull-to-bull spread of infection can occur 
during mounting behavior when animals are co-housed [20].

Figure 2: Distribution map of campylobacteriosis [19]. 

Disease Risks
In bulls, infection is not accompanied by either pathological 

lesions or modifications in the characteristics of the semen 
[21]. The incidence of infection is higher among bulls over five 
years of age, and this may be attributed to the deeper epithelial 
crypts in the prepuce and penis of older bulls which allow the 
pathogen to survive and grow more readily. Persistence of C. fetus 
infection in the bovine genital tract may be due to successive (or 
intermittent) changes in superficial antigens of the organism. 
Occurrence of these antigenic shifts in vivo is associated with 
genomic rearrangement of the sap A gene homologous [22].

Pathogenesis
The surface of C. fetus is protected with S-layer protein 

antigens called anti-phagocytic macro capsule composed of 
high-molecular-weight proteins and can change the size and 
crystalline structure of the predominant protein expressed. This 
property enhances the virulence of pathogenic C. fetus [23]. 
The S-layer proteins found in pathogenic Campylobacter have 
pathogenic significance due to antigenic variation by shifts in 
expression of the S-layer proteins in chronic venereal infections 
[24]. The organism establishes itself in the prepuce of the male 
but does not interfere with semen quality or breeding ability. 
Organisms introduced into the cervico-vaginal area at estrus do 
not establish themselves in the uterus until the pregestational 
phase [25]. Since neutrophils are numerous in the uterus 
during estrus, it was proposed [26] that they play a major role 
in preventing colonization at this time. Later in the cycle, when 
fewer neutrophils are present, C. fetus is able to invade the 

uterus. After colonization in the uterus the organism initiates a 
local immune response where immunoglobulin‟s A, G and M is 
synthesized [27].

Following invasion of the genital of the naive cows and 
heifers by C. fetus, the organism only establishes itself during the 
luteal phase of the estrus cycle, localizing in the vagina [14]. The 
numerous neutrophils in the uterus during estrus help to protect 
the susceptible host by destroying many of the organisms [26] 
and infection during the luteal phase does not spread any 
further and has no effect on fertility in 10 to 20% of cases. In 
the remainder, the organisms migrate through the cervix into the 
uterine body after five to seven days and then may continue to 
spread during the following weeks. Colonization of the uterus 
stimulates a local immune response in which IgG, IgM and IgA 
are produced [27].

The duration of protective immunity acquired after natural 
infection is two to four years. Bovine genital Campylobacteriosis 
interferes with placentation causing lowered fertility, early 
embryo mortality and abortion in females [28]. Female cattle 
experience transient infertility associated with inflammation of 
the reproductive tract [13]. Osborne and Smibert reported that 
the C. fetus endotoxins may cause abortion due to hypersensitivity 
reaction or a drop in the maternal blood progesterone levels. The 
infection is generally self-limiting, recovery taking three to four 
months.

In the bull, C. f. venerealisis confined to the fornix of the 
prepuce and the penis, with a weak and localized antibody 
response due to insufficient antigenic stimulation as a result of 
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antigenic variation and superficial nature of the infection leading 
to prolonged survival of the organism. The process of infection 
in the bull is completely different. A bull can be infected when 
mating with an infective female or when a semen sample is taken 
using contaminated collection equipment [29]. The prepuce of 
the bull has crypts in the region where the preputial mucosa joins 
the penile mucosa (fornix). Here Cfv finds the microaerophlic 
condition needed for growth and multiplication. The deeper this 
crypt the better the conditions are for Cfv and as they deepen 
with aging of the bulls, they more prone to maintain Cfv in its 
prepuce. In bull there are no symptoms, systemic infection and 
no transport into the gonad or reproductive gland [29].

Clinical findings
In bulls, genital Campylobacteriosisis clinically asymptomatic, 

with inapparent chronic infections, which if not detected allows 
for the disease to perpetuate within the herd [30]. There are some 
subtle histological changes, with an increased accumulation of 
neutrophils deep to the non-keratinized stratified squamous 
epithelium of the prepuce and glans penis. There is also an 
infiltrate of lymphocytes and plasma cells penetrating the 
epithelium and coalescing to form lymphoid nodules within 
the sub epithelium [31]. In the female, the organisms induce 
inflammation within the reproductive tract, with a neutrophilic 
and eosinophilic infiltrate. Like in the male, sub epithelial and 
periglandular lymphoid nodules develop. Within 7-10 weeks of 
infection, the increasing inflammatory changes and possibly the 
trophoblast cause enough damage to kill the conceptus within 
pregnant females. A small number of cows which abort will also 
develop a „post coital‟ pyometra, suspected due to bacterial 
contamination at the time of fetal loss [31].

CFV in herds, is characterized by temporary infertility, late 
embryo/early fetal (30-70 days) abortions or sporadic abortions 
later in pregnancy, as a result of subacute diffuse mucopurulent 
cervicitis, endometritis and salphingits [32]. Females may 
present with a late return to estrus, irregular estrus, small 
calf crops and prolonged calving intervals [33]. Abortions are 
usually sporadic and generally occur in carriers around the third 
trimester of pregnancy [32].

Diagnosis
Dark field or phase contrast microscopy on fresh fetal 

abomasums content and placental scrapings is a fast and efficient 
method of diagnosing Campylobacteriosis. The detection of spiral 
or curved slender rods measuring 0.2-0.9μm x 0.5-5.0μm with a 
rapid and corkscrew-like motility is indicative of Campylobacter 
spp. This method is also useful for identification of suspect 
Campylobacter colonies that are suspended in saline prior to 
examination; however, coccoid forms may occur in culture 
media. Isolation by culture is the most common BGC diagnostic 
method and considered to be a gold standard test. Bacterial 
Campylobacter fetus is a fastidious organism and the accuracy 
of culture techniques depends on inoculums size, the presence 

of competing micro flora in the sample, the environmental 
conditions during collection and transport of the sample to the 
laboratory, and experienced laboratory technicians [34].

The bacteria need 85% nitrogen, 10% carbon dioxide and 5% 
oxygen in the atmosphere to survive and replicate. To prevent other 
bacterial overgrowth while supporting growth of Campylobacter, 
filtration and/or selective agar must be implemented. There is a 
range of media described for the isolation of Campylobacter subs, 
but due to the presence of specific antimicrobials (for example, 
those containing cephalosporin) some are not suitable for the 
culture of C. fetus. The recommended culture medium for C. fetus 
and C. jejuniis Skirrow‟s medium. However, Monke extrapolated 
from differences in C. fetus subsp. venerealis culture yields 
between 4 and 24h and concluded that recovery of C. fetus subsp. 
venerealis is unlikely when transit times are longer than 24h 
[35].

Each subspecies has its own unique pattern of DNA bands on 
an agarose gel that are displayed after electrophoresis and can 
be used for distinguishing Cfv and Cfv. Cfv has a high sequence 
identity shared with Cff, but there are some unique identifiers 
[35]. Differentiating characteristics include a pathogenicity 
island and mobility genes such as insertion sequence transposes, 
and these have been used in the design of several PCR primer 
sequences. The most reliable and quantitative being Primer 
MG3F/MG4R for the carbon starvation protein gene found in 
both C. fetus subspecies and the Primer VenSF/VenSR, a fragment 
of the parA gene which is exclusive for Cfv [36].

PCR may be combined with other molecular techniques in 
order to increase its sensitivity, such as restriction fragment 
length polymorphism (RFLP) or amplification [36]. Due to the 
recent publication of the complete genome of CFV, improved 
diagnostics such as real time PCR have been developed allowing 
for detection of C fetus venerealis directly from clinical samples, 
limiting the need to perform prior culturing [37]. The multiplex 
assay described by is widely used for the identification and 
differentiation of C. fetus subsp fetus and C fetus subsp. Venerealis 
isolates and has been useful for the direct detection of C. fetus 
subsp fetus in abomasal samples from aborted fetus. This assay, 
targeting the cst A gene, was adapted in the development of the 
multiplex assay 16, which can differentiate between cultures of 
C. fetus and C. jejuni, as well as another Campylobacter spp [38]. 
An ELISA has been developed to detect antigen-specific secretory 
IgA antibodies in the vaginal mucus of cattle that are suspected 
of being previously infected with C fetus subsp. venerealis. With 
a reported specificity of 98.5%, the IgA ELISA appears to be the 
current test of choice for the retrospective diagnosis of bovine 
Campylobacteriosis [33].

Treatment
Whole herd treatment of Cfv is considered to be impractical 

due to the lack of overt clinical signs at the initiation of the 
disease process. There is anecdotal evidence of spontaneous 
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recovery from bovine venereal Campylobacteriosis occurring 
in young bulls. Successful local and systemic antibiotic therapy 
has been reported in bulls less than 3 years old, while culling 
of older bulls is usually recommended. Streptomycin is the most 
extensively used antibiotic, although streptomycin resistant 
strains of C. fetus have been reported [39]. Treatment regimens 

include infusion into the preputial cavity, systemic therapy or a 
combination of both. Treatment of infected heifers and cows is 
not recommended because results are poor and most females 
develop protective immunity enabling them to resist re-infection 
(Table 2).

Table 2: Drugs used for treatment of bovine campylobacter [1].

Drug Dosage, Route and Withdrawal Time Adverse Effect Drug Resistance

Erythromycin Dose: 4-25mg/kg daily Route: i.m, oral withdrawal = 7-14 days No

fluoroquinolone Dose: 3-20mg/kg) Route: i.m., s.c. or orally, every 6, 12 or 24 h. 
Withdrawal time: as species of animal

Neurotoxicity, vomiting, 
diarrhea, convulsions No

streptomycin Dose: 7.5-12.5 mg/kg every 12 h Route: i.m., s.c. Withdrawal time: 
regulated by each country Ototoxicity, nephrotoxicity No

tetracycline Dose: 5-20mg/kg every 12 or 24 h, Route: i.m., i.v. or orally. Withdrawal 
time = 1-22 days. Yes

Prevention
Bulls can be vaccinated annually against the disease. Vacci-

nations are also available for cows and make the animal highly 
resistant to infection. Biosecurity and screening of bulls bought 
in can help identify the disease. If a bull has to be bought the best 
policy is the younger the better. If you have to buy in a mature 
bull, treat it with antibiotics before it is used to mate cows and 
use it on a small number of cows only so that its fertility can be 
monitored before it is used for service in the main herd. Aborted 
tissues, fetal membranes and discharges are all infectious and 
should be collected and removed properly. Systemic immuniza-
tion has been believed to prevent or eliminate Cfv infection by 
inducing IgG antibodies in genital secretions and serum, short-
ening infection and reducing reproductive losses.

Control
Control measures include utilization of artificial insemination 

with non-contaminated semen, testing and culling of infected 
animals, and vaccination of all bulls, cows and heifers. Utilization 
of artificial insemination exclusively for two breeding seasons 
is suggested in infected herds due to the fact that Cfv has been 
isolated from cows for greater than six months after calving. 
However, total use of artificial insemination is impractical in 
range cattle. Hence, most producers utilize management, culling 
problem cattle and use of virgin bulls, and vaccination as their 
primary means of prevention and control.

Economic Importance
Campylobacteriosis has been referred to as the “quiet profit 

taker” [40] since infection in a herd can easily be overlooked. 
Infection is usually not suspected until low calving rates are noted 
within a herd, by which time extensive losses would already 
have occurred [41]. The primary economic losses incurred 
by the farmer are due to a decrease in calving percentages, 
delayed calving, culling of infertile animals and abortions 
[13]. The diseases tend to occur in areas with extensive cattle 
management and natural breeding [36]. Pregnancy rate in BGC 

can be as low as 20% and abortion rate as high as 10%. Sterility 
may occur in up to 11% of infected heifers. This infection can 
prevent the implantation of a fertilized egg, or more commonly 
results in the loss of the developing embryo in the uterus. When 
this happens, the animal usually returns to estrus, but often with 
prolonged and irregular cycles. Campylobacteriosis in cattle 
can cause sporadic abortions, temporary or permanent sterility, 
irregular heats due to early embryonic death, and disruption of 
the breeding regime. This can lead to heavy economic losses as 
the animals are out of production for months and repeatedly 
return to service period [1].

Research by Akhtar [42] indicated that infection with Cfv in 
dairy herds negatively influenced the production of milk in dairy 
herds but this was not quantified [43]. indicated that in Australia 
Campylobacteriosis is responsible for significant reproductive 
wastage in infected beef and dairy herds. It was estimated that 
during the first year of infection, gross profit margins may be 
reduced by as much as 66% representing a large economic loss 
for producers. When the disease becomes established within a 
herd, profit margins may be as much as 36% below those of non-
infected herds [44]. Campylobacteriosis is currently classified by 
the OIE as a “List B” notifiable disease since it is deemed to have 
socioeconomic and/or public health implications. Consequently, 
the presence of the disease influences the international trade of 
animals and animal products. Freedom from infection with Cfv 
is a requirement of many countries for the import and export 
of bovine semen, embryos and cattle, as well as for health 
certification of bulls in semen production and distribution 
centers. For this reason, accurate and reliable diagnostic tests for 
the diagnosis of Campylobacteriosis are essential [45-48].

Conclusion and Recommendations
In conclusion, Bovine genital Campylobacteriosis is a bacte-

rial disease caused mostly by Campylobacter fetus subsp. fetus 
(Cff), and Campylobacter fetus subsp. Venerealis (Cfv). They are 
the most important species associated with lowered fertility, ear-
ly embryonic death and abortion in cattle. Bovine genital Cam-
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pylobacteriosis is transmitted mainly by coitus and also during 
artificial insemination (AI) by using semen from infected bulls or 
through contaminated equipment. The presence of older com-
munal bull is the reservoir for the disease. In heifers and cows 
the bacteria during copulation spread to the cervix and uterus 
resulting in endometritis and salpingitis. The disease is asymp-
tomatic and more confined locally to preputial epithelium called 
crypts in the bull [49,50]. The disease is generally self-limiting in 
females. The first steps in the investigation of a potential bovine 
venereal Campylobacteriosis problem are to review the herd re-
productive history, to conduct a biosecurity and to establish the 
presence or absence of associated clinical signs. 

Base d on the above conclusion, the following recommenda-
tions are forwarded:

a.	 Farmers should ensure that their initial stocks of cattle 
are acquired from better managed farms rather than from 
the open market.

b.	 There should be compulsory vaccination of calves and 
adults’ cattle against Campylobacteriosis.

c.	 Farmers should avoid the use of communal bulls for 
reproduction.

d.	 Replacement and virgin-breeding bulls must be quar-
antined and tested.
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