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Case Report

A Rare Outbreak of Foot and Mouth Disease in Captive Yaks
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Abstract | Foot and Mouth Disease (FMD) is the most important infectious disease of cloven footed animals. It has wide range
of hosts but mostly it occurs in cattle and buffaloes. In this report, a rare outbreak of FMD in wild yaks kept at wild life park
Murree is described. It was worth-mentioning that clinical lesions were same in severity as in large ruminants. After laboratory
analysis, the suspected samples were confirmed as FMD virus serotype A. Based on this report; it is recommended that any control
program on FMD should consider the population of yaks and other wild ruminants for vaccination.
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F

oot and mouth disease is highly infectious disease of
cloven hoofed animals. It is associated with economic
losses rather than mortality of animals. Pakistan is an endemic country for Foot and Mouth Disease (FMD) and
its prevalence is 33.2% (Abubakar et al., 2012; Abubakar
et al., 2015). There are three serotypes of FMD (i.e., O, A
and Asia1) which are predominantly present in Pakistan
but it has been reported that there was a phenomena of sero-shift, at one time one serotype dominates over the others (Abubakar et al., 2012; Abubakar and Manzoor, 2013a;
Abubakar et al., 2013b).

haired mammal found throughout the Himalayan region
of south Central Asia, the Tibetan Plateau and as far north
as Mongolia and Russia.

In Pakistan, yaks are confined to the high plateau of the
Northern Areas, from Gilgit to the valley of Ladakh. Yaks
can survive at the altitudes above 5000 meters. The Hindu Kush Himalayas (HKH) and Pamir mountain tract
are key yak habitat where total global yak population as
reported by FAO (2003) was 14.2 million of which 93%
were in China, about 0.04% in Mongolia and 0.01% in
Gilgit-Baltistan. Population of yaks was first estimated in
Classically, FMD is associated with mammalian species of the Northern Areas during 1984 through a study conductArtiodactyla order but studies still give a long list of sus- ed by Pakistan Agricultural Research Council. Accordceptible species which are other than cattle and buffaloes. ing to this study, the population of yaks was 25 thousand.
The first case reported about a FMD outbreak in a zoo Latest during Livestock Census of 1996 it was reported
occurred at the Paris Zoo in 1937. So if we talk about con- that the number of yaks was 14.9 thousand. Yak is locally
trol of FMD we should also focus on all susceptible species named as ‘Dong’ in Gilgit Baltistan, the male is popularly
known as yak and the female is called yakmo. There are no
other than cattle and buffalo.
reports about the status of FMD in yaks in the country.
Yak is also one of the susceptible hosts for FMD. Data While in other south Asian countries such as Nepal it has
on an outbreak of FMD at the Rotterdam Zoo in 1951 been reported that FMD is 65% in yak population ( Joshi
have been retrieved from old zoo records and interviews et al., 1997). A rare outbreak was reported and investigated
with retired staff members. The head keeper of the yaks in yak at wild life park Murree and its detailed description
reported that yaks (Bos grunniens) the only animals hav- is given below.
ing shown clinical signs during this outbreak (Schaftenaar,
2002). The yak (Bos grunniens and Bos mutus) is a long- In the month of April 2014, an outbreak was reported at
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wild life park Murree. A large no of wild animals were
present at that park but the clinical disease was observed
in the yaks. There were total four adult yaks (two of each
gender). Three out of four yaks were showing clinical signs
of FMD, severe salivation and lesions in mucosa of mouth
(Figure 1 and 2).
Samples were collected from oral lesions of all three affected yaks. These samples were collected in glycerol buffer and
transported to National Veterinary Laboratories, Islamabad, Pakistan. All the suspected population including deer
at that park was vaccinated against FMDV.

Figure 1: Svere salivation (a typical sign of FMD)

Figure 2: Ulcerative lessons on the gum and tongue of
affected yak
These samples were then processed and suspension was
made in Phosphate Buffer Saline (PBS). Samples were
analyzed for against all three serotypes of FMDV found
in Pakistan. ELISA for FMDV antigen detection and
serotyping was performed by using kit manufactured by
IZSLER, Brescia, Italy. A color reaction on the addition
of enzyme substrate indicated a positive reaction and the
results were read spectrophotometrically (Immunoskan,
BDSL, Finland) at recommended wavelength (450 nm).
In this case, an absorbance reading greater than 0.1 above
background indicated a positive reaction; thus the confir-
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mation of FMD antigen and serotype was done.

According to results of antigen detection ELISA all three
samples were positive against serotype A of FMDV (Table 1).
Table 1: Summary of sampling and results of FMDV
outbreak
Animal
habitat

Animal Total Clinically Affect- FMDV
species animal ed animals
Serotype

Wild
Yak
Life Park

4

3

A

Although most of the reports of FMDV are in the domesticated animals, but there are few studies which report the
occurrence of FMD in other wild species also. Ward et al.
(2007) reported that wild deer and feral pigs might both
amplify disease-spread and form a potential reservoir of
FMD virus infection. In another study, it was detected that
feral swine can easily acquire and transmit FMDV to other
feral and to domestic swine and thereby pose a significant
threat. Increased vigilance is required when conducting
FMD surveillance because these animal exhibit delays in
presenting clinical signs and lesions and often difficult to
recognize (Mohamed et al., 2011). An outbreak of FMDV
was reported by European Commission in 2011. It was
reported that near the Turkish border of Balgaira wild
boars got FMDV infection. So these wild animals can be a
source of FMD even in disease free areas. Similarly, Pineda et al. (2010) stated that although US is FMD free but
introduction of FMDV from wild pigs into a dairy or beef
herd could result in a large and rapidly spreading outbreak,
potentially affecting large numbers of herds.
There are studies which indicate that yak can remain carrier for FMDV. Chang et al. (2013) reported that when yaks
were infected experimentally with FMDV (O/Akesu/58).
All the yaks showed clinical signs and kept carrier status for
at least 8 months after infection. This report supports our
findings that yaks are potential host for FMDV. If we discuss about FMDV serotypes causing disease in yaks then
there are reports in literature that any prevalent serotype in
the area can infect yaks also. This is also supported by Das
(2010) who vaccinated yaks. The vaccine was trivalent having all three serotypes O, A and Asia-1 prevalent in India
and when sera were tested for the presence of antibodies
yaks showed good immune response against all serotypes.
So it is concluded that any policy about the control and
ultimately eradiation of FMD from Pakistan should consider the huge population of yaks for vaccination.
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