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A B S T R A C T

Elephant endotheliotropic herpesviruses (EEHVs) are the cause of acute hemorrhagic disease in endangered
Asian and African elephants. In the present study, we report the incidence of EEHV infection and associated
mortality in the captive elephant of Assam, India. Our result showed the gross morphology and histopathological
changes of EEHV infection in the elephant. Moreover, the phylogenetic analysis of the polymerase, helicase, and
GPCR genes from the infected tissue samples suggested the presence of EEHV1A virus.

Elephants are living mega-vertebrates. Elephants are protected in
many National Sanctuaries in North Eastern States of India. However,
the population of Asian elephants is declining in recent years. The Asian
elephant (Elephas maximus) is listed as “endangered” by the
International Union for Conservation of Nature red list. Among the
infectious agents, elephant endotheliotropic herpesviruses (EEHV) are
identified as the cause of acute hemorrhagic disease in endangered
Asian and African (Loxodonta africana) elephants. The infections have
an acute onset of lethargy, the generalized oedema of the head and
limbs, oral ulceration and cyanosis of tongue, trachea, and death within
7 days (Kendall et al., 2016). The mortality rate reaches up to 85%
(Fuery et al., 2016). The first fatal case from India was reported in the
year 1997 (Zachariah et al., 2013). The disease is known to affect ju-
venile elephants predominantly, but not exclusively.

The EEHV belongs to the subfamily Betaherpesvirinae under genus
Proboscivirus (Richman et al., 1999; Wilkie et al., 2013). Currently,
eight probosciviruses namely, EEHV1A, EEHV1B, EEHV2, EEHV3,
EEHV4, EEHV5, EEHV6, and EEHV7 have been identified (Long et al.,
2016; Richman et al., 2014). All the EEHVs are believed to infect ele-
phant and EEHV-1 appear to be the most pathogenic and frequently
isolated virus from Asian elephants (Long et al., 2016). The prevalence
of EEHV in captive Asian elephants in North America and Europe has
been well characterized, with an estimated mortality rate of 70%. It has

been shown that the overall frequency of detection of EEHV within the
Asian elephant herd was 31% (Stanton et al., 2010). There is no in-
formation about the prevalence and impact of EEHV on captive as well
as wild elephant populations in Assam, which is the hotspot for Asian
elephants.

The present study, to the best of our knowledge, is the first la-
boratory confirmed report on the incidence of EEHV-1A infection in the
captive elephant of Assam, India. Extensive pathological and molecular
characterization was performed for the confirmation of EEHV infection.

In 2014 to 2016, high mortality was recorded in captive-bred ele-
phants in Kaziranga national park in Assam, India. Moreover, wild
elephant calves and ailing adults were rescued during the flood and
other natural calamities. Dead carcasses of thirteen wild and four
captive elephants reported by the forest department, Government of
Assam were attended. Appropriate blood and tissue samples were col-
lected in ice for microbiological investigation. A comprehensive post-
mortem procedure following elephant necropsy protocols was carried
out within 24 h. Gross changes in the external body as well as in various
internal organs were recorded. For histopathological examination, re-
presentative tissues from various organs like tongue, heart, lung,
spleen, liver, kidneys and all segments of intestine, oral mucosa, lymph
nodes were collected. After proper fixation, the samples were processed
in 4–5 μ thick sections and stained with routine haematoxylin and eosin
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