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High seroprevalence of bovine herpesvirus-1 and Brucella abortus in yak
populations of Arunachal Pradesh, India, correlates with abortion
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Yak (Poephagus grunniens L.), a unique multipurpose
bovid, is reared mostly by the poor and marginal tribal
farmers of rural and remote hilly regions at an altitude of
3000-4500m above sea level. In the Peoples Republic of
China, Mongolia, Bhutan, Nepal, Russia and India, yaks
are farmed even at 5000m above sea level (Weiner ef al.
2003, Bandyopadhyay et al. 2007). About 90% of yak
populations of the world inhabit the Qinghai-Tibetan
Plateau in China, where they are of high economic
importance to native herdsmen (Lie e al. 2008). Amongst
infectious diseases brucellosis and infectious bovine
rhinotracheitis (IBR) are known to cause reproductive
problems in the form of abortions and subfertility in dairy
animals worldwide. Brucellosis is a well-known zoonotic
disease that causes huge economic losses to dairy farmers
through abortion and other reproductive failure (Dhand et
al. 2005). Infectious bovine rhinotracheitis (IBR) is an
important emerging disease of livestock caused by bovine
herpes virus- 1 (BHV-1). Infection by BHV-1 causes
different clinical syndromes including vulvovaginitis,
respiratory disease, pustular balanoposthitis, infertility,
abortion (Radostits et al. 2000), keratoconjunctivitis
(Bandyopadhyay et al. 2009a) in a range of domestic and
wild cattle, yak, mithun, goat, sheep and camelid (Campos
et al. 2009, Rahman et al. 2007, Rajkhowa et al. 2004).
Previous studies have measured the sero-prevalence of
brucellosis and BHV-1 in yak from India (Bandyopadhyay
et al. 2007) and China (Xulong et al. 2011), however these
studies did not correlate with the seroprevalence levels with
cases of abortion in the different stages of pregnancy. In
this study the levels of seroprevalence in yak for Brucella
and BHV-1 were correlated to levels of abortion.
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Farmed and free-ranging yaks from the West Kameng and
Tawang districts of Arunachal Pradesh, India were selected
for the study. Serum samples (328) from yak (134 male
and 194 female) that were collected for detection of
antibodies against Brucella and BHV-1. A detailed history
on abortion in these yaks revealed that 102 of the yaks had
aborted for a total of 132 times in the past. Blood samples
were collected from the yaks by venipuncture and serum
was separated using standard procedures. Serum samples
were stored at -20°C.Testing for antibodies to Brucella
abortus and BHV-1were carried out using an AB-ELISA
kit procured from the Project Directorate on Animal Disease
Monitoring and Surveillance, Bengaluru, India. The AB-
ELISA was performed following the methodology as
described. Briefly, the test and control (strongly positive,
moderately positive and negative) sera diluted in blocking
buffer containing 1% gelatin and 0.1% Tween-20 in 0.01
M PBS were added to respective wells in duplicate and
incubated at 37°C for 1 h with periodic shaking. The plates
were washed and then 100iL biotinylated anti-bovine IgG
(1:30,000 diluted in blocking buffer) was added to each
well and incubated for 1 h at 37°C. After washing, the plates
were incubated with 100 il of avidin-horseradish peroxidase
conjugate (1:15,000 diluted in blocking buffer) followed
by incubation for 30 min and 20 min for brucellosis and
BHV-1 respectively at 37°C. The plates were washed again
and treated with 100 pl of substrate chromogen complex
(100 pul of O-phenylene diamine dihydrochloride with 5 ul
of 30% H,0,) and were incubated for 10 min at room
temperature. Finally, the reaction was stopped by 50 ul of
1 M H,SO,. Absorbance was taken at 492 nm and
percentage positivity (PP) was calculated using the formula
given below.

OD of the test well x 100

PP (%) =
Median OD of the strong positive sample

A value greater than or equal to 40 was considered
positive.

Out of the 328 serum samples, 32.92% tested positive
for Brucella, which comprised 0f 20.37% male and 79.63%
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Table 1. Data on seroprevalence screening against brucellosis and IBR in the studied yak population

Total animal tested 328 Male 134 Heifer 38
Female 194 Lactating 156
Brucella positive 108 Male 22 (20.37%) Heifer 18 (20.93%)
(32.92%) Female 86 (79.63%) Lactating 68 (79.07%)
IBR positive 100 Male 26 (26%) Heifer 8 (10.81%)
(30.49%) Female 74 (74%) Lactating 66 (89.19%)
Both Brucella 52 Male 10 (19.23%) Heifer 4 (9.52%)
and (15.85%) Female 42 (80.77%) Lactating 38 (90.48%)
IBR positive

Table 2. Occurrence of abortion in relation to different number of lactation in yak

Number Ist ond 3rd 4th 5th 6t 7th gth 9th Total
of number
lactation of

abortion
Number 30 18 34 16 6 14 6 4 4 132
of (22.73%)  (13.64%) (25.76%) (12.12%) (4.55%) (10.61%) (4.55%) (3.03%) (3.03%)

abortion

female yaks. Out of brucellosis positive female yaks,
79.07% were in lactation. Similarly, 30.49% of the yaks
tested positive for BHV-1 antibodies by ELISA of which
74% were female. Amongst the IBR positive female,
89.19% were lactating animals (Table 1).

This indicated that yak populations of West Kameng and
Tawang districts of Arunachal Pradesh, India are affected
with both IBR and brucellosis. Diagnosis of abortion often
poses a challenge to the herd owner and the veterinarian,
although the gradual increase in abortion rate in a herd over
a period of many years is likely to be recognized.

It was observed that 15.85% of the yaks were positive
for both Brucella and BHV-1 antibodies, out of which
80.77% were female. Brucellosis is highly contagious
zoonotic and economically important bacterial disease of
animal worldwide (OIE 2000). The economic losses through
lower milk production in animals with brucellosis have been
described in previous reports (McDermott and Arimi 2002).
Besides, it is second most important zoonotic disease in
the world after rabies (FAO 2003) which demands a large
scales survey in the area to detect the carrier animals and
their treatment or prevention following the standard
protocol. IBR caused by BHV-1 is amongst the most
important emerging diseases of cattle and buffalo in India
(Jain et al. 2008). Serological evidence for IBR has been
reported in different animals including cattle (Sontakke et
al. 2008), mithun (Rajkhowa et al. 2004) and yak
(Bandyopadhyay e al. 2010). IBR is responsible for a
variety of manifestations including reproductive disorders
(Jain et al. 2008). Amongst these female yaks that were
antibody positive for both pathogens, 90.48% were
lactating. The data further revealed that 102 of the yaks
(65.38%) had a history of having either a single or multiple
abortions. Yaks in their third lactation showed the highest
incidence of abortion (25.76%) followed by first lactation

(22.73%), second lactation (13.64%) and fourth lactation
(12.12%) (Table 2).

The zoonotic nature of brucellosis puts at risk to field
workers, veterinarians, butchers and milkers (Shafee et al.
2011). Abortion, either by brucellosis or BHV-1, may cause
a reduction in milk production indirectly by length of
lactation. It is a global problem of wild and domestic animals
especially cattle, sheep and goats causing decrease in
reproductive efficiency and increase in abortion rate
(Rijpens et al. 1996). Further, it was observed that abortion
cases were highest in third lactation and third trimester
which further aggravate the economic loss (Shafee et al.
2011).

The incidence of abortion was highest in the third
trimester (39.39%) followed by first trimester (36.36%) and
second trimesters (24.24%). BHV-1 antibodies have been
reported in yak from Arunachal Pradesh, India
(Bandyopadhyay et al. 2009a). They also opined that
antibodies against BHV-1 can be found in bovines in all
continents, and in many wild species. Prevalence varies
greatly depending upon herd size and management
practices. However, previous studies in yaks
(Bandyopadhya et al. 2009a, Bandyopadhya et al. 2009b,
Bandyopadhya et al. 2010) did not correlate the
seroprevalence data with the history of abortion and stage
of pregnancy in which abortion occurred. It has been
suggested that the mixing of domestic animals in pasture
during grazing is a major contributor to the spread of
transmissible diseases (Poester ef al. 2002). Yaks are reared
in a transhumance (free range) system of management,
therefore there is a high possibility that yak, cattle, sheep
and other wild animals will co-graze and mix, resulting in
the spread of infectious diseases between these species. In
this present investigation, it was observed that 90.48% of
lactating yaks were positive for both IBR and brucellosis,
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Table 3. Data on abortion history of yak and seroprevalence of brucellosis and IBR

Total number Total number Number of Number of Number of Number of
of animals with of animals animals with animals animals animals
abortion tested for both positive titre positive for positive for positive for
history Brucella and either or both Brucella IBR Brucella and
IBR Brucella and IBR IBR also
102 62 44 (70.97%) 38 (61.29%) 26 (41.94%) 20 (32.26%)

resulting in potential high economic losses due to lower
milk production.

Out of these 102 animals with a history of abortion, 62
were tested for antibodies to BHV-1 and Brucella abortus.
The results revealed that 70.97% of these tested animals
were positive for either or both Brucella and BHV-1
antibodies where as 61.29, 41.94 and 32.26% were positive
for antibody against Brucella, BHV-1 and both pathogens,
respectively (Table. 3). This high level of infection could
lead to severe economic losses through lower reproductive
and productive performance. Under field conditions, natural
servicing is usually practiced in yak herds, which could
result in the repeated use of IBR or Brucella infected yak
bulls for natural insemination, which could transmit the
infections and thus contribute to the high levels of
seropositivity seen in the female yaks (Bandyopadhyay et
al. 2009b). Seroprevalence surveys for brucellosis in yak
and transhumant pastoralists have been carried out in Nepal
(Jackson et al. 2014) which indicated that seropositivity
for Brucella species in yak was wide spread and associated
with reported human disease. Brucellosis has also been
confirmed in yak in the erstwhile Soviet Union (Schley
1967), China (Xulong et al. 2011) and India (Bandyopadhya
et al. 2009D).

SUMMARY

Animals with history of abortion were positively
correlated with IBR, brucellosis or both. Out of 328 animals
tested, 32.92% were seropositive for Brucella, 30.49% were
positive for BHV-1 and 15.85% were positive for both
pathogens. Based on retrospective data, 102 yaks could be
traced as having a history of aborting on at least one
occasion in the past. Cases of abortion were highest
(25.76%) in the third lactation as well as third trimester
(39.39%). This has further proved the etiological factors of
abortion in yak population are mainly infectious in origin
and out of which brucellosis (61.29%) was the prominent
factor followed by IBR (41.94%). Abortion in yak due to
infectious etiological factor causes significant economic
loss includes abortion, loss of milk production, low fertility
rate and cost of replacement of animals. Well-kept records
on clinical and serological findings will often be of benefit
during the investigation of abortion problems.
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