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Management of infectious disease for wildlife

through the global networks
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The progress and discussing the issue report of HPAI in swan and duck in Hokkaido.
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Yukiko Watanabe (Institute for Raptor Biomedicine Japan)
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A status and countermeasure of the JSZWM on the occurrence of HPAT in Izumi, Kagoshima
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Toshio TSUBOTA (Graduate School of Veterinary Medicine, Hokkaido University & The
Secretary-General of ASZWM)
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The progress and discussing the issue report of HPAI in crane in Kagoshima.
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Daisuke Fukui (Asahikawa Asahiyama Zoological Park and Wildlife Conservation Center)
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Avian influenza virus surveillance and researches by National Institute for Environmental Studies
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OManabu Onuma! (1National Institute for Environmental Studies)
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How to cope with HPAT in wild birds by Ministry of the Environment?
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YAMAMOTO, Mai (Office of Wildlife Management, Nature Conservation Bureau, Ministry of the

Environment)
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Expectation to Japanese Society for Zoo and Wildlife Medicine (JSZWM) and our goal - a trustful

proposition from the society
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Koichi Murata (College of Bioresource Sciences, Nihon University)
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Example of the international exchange activities, at the time of the heavy oil pollution and
HPAI outbreak in Hokkaido Japan
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S-2-2 The situation of the important infectious diseases and environment pollution in Korea.

Young-Jun Kim, Young-seok Park, Byeong-soo Kim
(Chungnam Wild Animal Rescue Center, Kongju National University, Daehoiri, Yesaneup, Yesangun, Chungnam
province, Republic of Korea)

Highly Pathogenic Avian Influenza has occurred from Year 2003-2004 and reoccurred in 2006/2007, 2008 and
continuously occurred in 2010/2011 winter in Korea. The characteristic of HPAI occurrence in 2010/2011 is bit
different from previous occurrences in wild bird point of view. In 2010/2011, various wild bird species were
infected or found dead by HPAI directly. 8 individual, 3 species of Bird of prey including Eurasian eagle owl (Bubo
bubo), Eurasian sparrowhawk (Accipiter nisus) and common kestrel (Falco tinnunculus) got infected and 6
anatidae species including greater white fronted goose(Anser albifrons), mandarin duck (Aix galericulata), spot-
billed duck (Anas poecilorhyncha), baikal teal (Anas formosa), Mallard (Anas platyrhynchos) and whooper swan
(Cygnus cygnus) were infected by HPAI. In case of bird of prey, almost all birds were found dead or dying. Also
in case of mandarin duck and mallard, the virus was isolated from their feces. The virus genetic structure was
Clade 2.3.2 and very identical to the virus from wild bird such as whooper swan and poultry in Japan, Mongolia in
2010/2011.

In case of FMDV infection, it occurred in 2000, 2002 and January 2010. But FMD reoccurred Nov, 2010 and
total 152 cases were confirmed throughout Korea excluding southwestern part. Total 3,470,000 animals including
150,000 cattle (5% of domestic cattle), 3,310,000 pigs (34% of domestic pigs) were culled and estimated direct
economic loss is about 2,800,000,000 U.S. Dollars. Still there is no any evidence of FMDV infection in wild
animal but government researchers are conducting the survey of FMDV infection among Korean water deer
(Hydropotes inermis argyropus) and wild boar (Sus scrofa coreanus) using samples collected by rescue centers
and hunters.

Large or small scale botulism cases occurred almost every year. The most important case was occurred in
2008 at Songdo, Incheon where over 40 black-faced spoonbills (Platalea minor) stayed. For almost 8 months,
total over 2,000 birds including northern shoveler (Anas clypeata), common teal (Anas crecca), pintail (Anas
acuta), mallard (Anas platyrhynchos), spot-billed duck (Anas poecilorhyncha) and dunrin (Calidris alpine) etc.
were died. The mudflat is getting smaller and wild birds are losing their natural habitat. Therefore the wild bird
populations are concentrating into very small part and the risks of severe infectious disease are increasing now.

The major oil spill accidents occurred in 1995 and 2008 in Korea. But still small scale of oil spill is occurring at
various places throughout Korea. The rescue centers located at seaside city or island are receiving many birds
(mainly loons) contaminated with spilled oil. One of the main problems of the survey is lack of information for this
small scale oil spill accident which occurs more frequently.

For atomic power, many Koreans are worrying since it lasts very long and can make very severe results even
to next generation. Recently new trend rethinking the limit and negative effect of atomic power plant showed up
especially after the Japanese disasters but still Korea is heavily depended on atomic plant power.

Now Korean government is considering building “National Wildlife Health Center” which mainly handles
important wildlife disease sharing livestock and human beings.
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The situation of the important infectious diseases and environment pollution in Russia
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13:00h-13:05h Opening remark Kazuyoshi Taya
(Japan)

13:05h-13:50h S-3-1 Dr. Janine L. Brown (U.S.A)

13:50h-14:35h S-3-2 Dr. Chatchote Thitaram (Thailand)

14:35h-14:55h Coffee break

14:55h-15:40h S-3-3 Dr. Thomas B. Hildebrant
(Germany)

15:40h-16:25h S-3-4 Dr. Oswin Perera (Sri Lanka)

16:25h-17:00h General discussion



S-3-1 Endocrinology of Female Elephants: Implications for

Improving Reproduction

Janine L. Brown

Center for Species Survival, Smithsonian Conservation Biology Institute, Front Royal,
VA4 22630, USA

E-mail: brownjan@si.edu

Elephants possess many unique qualities, including some that relate directly to their
reproductive biology. Left undisturbed, Asian elephants reproduce well in the wild. It is
ironic then that many captive populations under human management face possible
‘extinction’ because of historically poor reproductive performance. Some of the problems
with breeding captive elephants are logistical, but others, like ovarian and uterine pathologies,
have management-related etiologies. ~Through advances in endocrine monitoring and
ultrasonographic imaging techniques, we are beginning to understand some of the complex
mechanisms controlling reproductive function in elephants. Compared to other taxa, several
reproductive characteristics of elephants are unusual, such as minimal luteal progesterone
production, follicular development patterns, pituitary gonadotropin secretion, and long estrous
cycle and gestation lengths. One example is the “double LH surge” occurring 3 weeks apart
during the follicular phase of the cycle, with only the second surge inducing ovulation.
These unique qualities have at times both enhanced and hampered efforts to understand and
control reproduction. In particular, high rates of ovarian acyclicity are found, particularly
for the African species. Causes appear to be varied, but many noncycling females are
dominant members of the herd. However, we have found no differences between cycling
and noncycling, or dominant and subordinant elephants in serum concentrations of cortisol or
testosterone.  The finding that noncycling females have similar concentrations of
anti-miillerian hormone suggests follicle depletion is not a problem, so females should be
capable of responding to hormonal therapies. One hormonal imbalance associated with
ovarian acyclicity is hyperprolactinemia, a common cause of infertility in women. Trials are
underway to determine if dopamine agonists can control prolactin secretion and return
females to a breeding state. Development of reproductive tract pathogies, such as cysts and
tumors, especially in older and nulliparous females, can impair health and result in uterine
bleeding. GnRH vaccination to shut down pituitary-gonadal function has been used
successfully to resolve these pathology problems. Last, the success of artificial insemination
using elephant-specific endocrine and ultrasound techniques offers hope that establishing
self-sustaining populations is possible. However, a serious information gap exists in
understanding the causes of ovarian acyclicity and reproductive tract pathologies that cause
many females to be sub- or infertile. This presentation reviews current knowledge of elephant
endocrinology and how it is being used to maximize reproductive efficiency and enhancement
of genetic management.



S-3-2 Elephant reproduction and breeding management in Thailand

Chatchote Thitaram, DVM, PhD
Faculty of Veterinary Medicine
Chiang Mai University, Thailand

The efficiency of reproduction of the Asian elephant in captivity has become a major
concern over the past decades. The low birth rate and high mortality cause the captive
population to decline rapidly. Knowledge on breeding elephants is lacking, however, and
research in this area could be of high significance to overcome this problem. The study of
reproduction in elephants is restricted, due to ethical considerations and hampered by the
large body size, the length of the reproductive cycle, and concerns of safety when handling
animals. If we want to breed more elephants, our understanding of elephant reproductive
biology needs to be improved.

Breeding management of Thai elephants

In the past, after a 9-month period of work, both male and female timber elephants
had a resting period from March to May, the so-called “Pang Ram”. Then foraging in the
forest allowed sexual contacts and the production of calves. However, since the logging
industry was banned in 1989, this breeding technique is not practised anymore and elephants
are now working the year around, particularly in the tourist industry.

Designing elephant breeding program based on genetic and pedigree analysis. Efforts
are being made within Thailand to develop a breeding program that ensures maintenance of
genetic diversity. The eventual aim is to create a ‘studbook’ for Thai elephants: initially,
elephants will be categorized by age, sex, health status and known pedigree. Later, the
pedigree information will be improved by analyzing blood samples for the DNA markers.
The revised studbook will be used to plan future mating which, depending on the proximity
of the elephants and practicalities in the field, will by natural mating or Al If it is successful
for domestic elephants, the genetic approach will be used to help promote genetic diversity
within the wild elephant population.

To maintain the genetic diversity of captive elephant populations, DNA analysis is
required. Fortunately, the diversity appears still to be high in Thai captive populations, and
will remain so for a period of time. Thus, an intensive breeding management in order to
maintain the biodiversity is not of high importance; on the other hand, still pairing of related
individuals should be prevented. If cows are allowed to mate wild bulls near the camps,
paternity testing of calves would be useful in order to determine how many different bulls
contribute to the next generation. However, inbreeding can easily occur when mating solely
within this population, particularly when only one breeding bull is available. Hence, also in
captive elephants, breeding close relatives, or closely genetic related individuals should be
avoided. Breeding individuals with a genetic relatedness less than 0.125 is recommended.

Feto-maternal blood incompatibility caused hematological defects affecting abortion
and neonatal anemia that might be the risk of elephant calves loss. Additionally, personal
clinical experience presented two elephant calves aborted at 17 months of pregnancy without
any evidence of infectious disease or poor management. Therefore, detection of blood
compatibility in Asian elephant using indirect antiglobulin technique was performed in order
to use as a tool for breeding program and to reduce the risk of elephant fetal loss. The results
would be benefit for breeding plan to avoid mating the reactive blood of the couples.



Female reproductive endocrinology and behavior: a monitoring tool for breeding
program

Monitoring of reproductive hormones is an excellent way to identify the estrous
period. However, when an endocrine laboratory is not available, a reliable and economical
method of estrus detection from behaviors is proper for zoos as well as elephant camps and
facilities.

Specific reproductive behaviors of bull elephants i.e. increased interest for the uro-
genital area (genital inspection test) or urinary pheromones (urine test) of cows were scored,
and related to endocrine data of each female. The number of each behavior was recorded per
bull per cow or urine sample, and multiplied with the score of each behavior. When the
accumulative score of the test was higher than the threshold level, the cow was considered to
be in estrus. Moreover, some factors i.e. teaser bull and cow criteria can obscure the accuracy
of estrus detection; therefore, the estrus detection procedure should be carefully performed.
However, more morphological characteristics and female behaviors specific for estrus, as
well as the interaction between bull and cow during estrus should be further investigated to
identify the true estrous period.

The length of the follicular and luteal phase varies among individuals and across
seasons. It appears that many factors influence the ovarian cycle, which implies that each
breeding female should be monitored and evaluated for her reproductive status. The follicular
phase proved to be shorter in the second half of the winter (mid December-mid February)
and the summer (mid February-mid May), when the anLH surge occurred sooner after the
progesterone decline than in the remaining part of the year. Further investigation revealed
that the interval between “progestagens declining to baseline” and the first LH surge (anLH
surge) in a cycle, varied among seasons in Thailand, which indicated that the environment
influences the reproductive physiology in this species.

By contrast, the interval between the anLH and the second LH surge (ovLH) is not
affected by ecological factors. These observations instigated the investigation of GnRH
challenge during the specific period of the interval between progestagens declining to
baseline and the anLH surge which resulted in the ovLH surge 3 weeks later. A constant 3-
week interval between the two LH surges from 2 studies resulted in the hypothesis that
timing of the ovLH surge is controlled by the anLH.

Reproductive biotechnology: a research for future conservation

Artificial insemination trial was performed in Thailand, which is the alternative
method from natural mating. Our success in producing elephant calf with chilled semen and
establishment of pregnancy with frozen-thawed semen confirmed that Al could be used as an
alternative approach for breeding management and conservation of this endangered species.
Another reproductive technique in elephant was also performed in Thailand. Techakumphu et
al. and Sathanawongs et al. attempted to fuse fibroblast cells from Asian elephant ear skin to
enucleated rabbit ooplasm. The result showed that the rabbit oocytes can serve as recipient
oocytes to support the development of elephant cloned embryos up to the blastocyst stage.

In conclusion, reproduction and breeding management in Thailand has been much
further studied over this decade, and is going on very well. The co-operation among institutes
is very important with not just only in Thailand, but also across countries and continents to
conserve this endangered species.



S-3-3 Elephant reproduction
Thomas B. Hildebrandt', Robert Hermes', Imke Lueders', Joseph Saragusty', Frank
Goeritz'

"Leibniz Institute for Zoo and Wildlife Research, D-10315 Berlin, Germany

Among our living terrestrial vertebrates, the three elephant species (Elephas
maximus, Loxodonta africana, Loxodonta cyclotis) hold a unique position and differ in
many ways from the general mammalian model. A fact that is most striking is in regard to
their reproductive physiology. Many special reproductive features make the Asian and both
African elephants subjects of great scientific interest. However, due to low numbers of
available study animals, the limited accessibility, their enormous size and their endangered
status, elephants are extremely challenging to study. Through a combination of different
approaches, such as post-mortem structure analysis, biochemical investigations, the
application of imaging techniques and behavioral observations, considerable advances
have been made over the last four decades. This has assisted with the markedly improved
breeding success of captive Asian and African elephants, as well as the management of
their wild populations. The most recent accomplishments include successful manual semen
collection, sorting and freezing as well as artificial inseminations with fresh, chilled or
frozen semen. Elephants, with an average gestation of 20 to 23 months, have the longest
pregnancy of all mammals. For this reason, their fetal development has always been of
special interest. A closely related question is the determination of fetal age, since major
events in prenatal development can only be evaluated if linked to gestational age. The
extraordinary size of the animals and the exceptional female anatomy hampered the
observation of pregnancies with conventional methods in the past. The continuous research
efforts and the enhanced understanding of elephant reproductive physiology represent a

key factor for in- and ex-situ conservation of these magnificent creatures in the future.



S-3-4 Studies on Wild and Captive Elephant Populations in Sri
Lanka,

Human-Elephant Conflict and Immuno-contraception

B.M.A. Oswin Perera

Consultant on Livestock and Wildlife, 40/9 Deveni Rajasinghe Mawatha, Kandy, Sri
Lanka (Retired Professor, Faculty of Veterinary Medicine & Animal Science, University
of Peradeniya, Sri Lanka)

E-mail: oswinperera@yahoo.co.uk

The population of wild elephants in Sri Lanka is estimated to be between 4,500 and
5,000 at present. The total land area of the country is 65,000 km?, of which natural and
planted forests comprise 20%, while those designated as Protected Areas (PAs) for
wildlife conservation comprise 14%. Thus, only about 2 km® of protected forest is
available per wild elephant, which is inadequate to contain and sustain them. This has
resulted in a large proportion of the wild elephants being located in fragmented and
degraded patches of forest around human habitation and agricultural areas. The
inevitable outcome is an escalating Human-Elephant Conflict (HEC), with extensive
damages to crops and property, and deaths and injuries to both humans and elephants.

At present HEC results in the death of over 200 elephants and 60 humans each year.

Diminishing habitats and natural feed resources would be expected to result in reduced
reproductive rates and/or high mortality of young. However, recent observations show
that most herds appear to have high reproductive rates. This could be explained by the
fact that these elephants have adopted the strategy of using village crops to supplement
their diets, thus overcoming the nutritional limitations that would normally have
curtailed their reproductive efficiency. The measures currently adopted by state and
other organizations to mitigate HEC include establishment of new elephant conservation
areas and corridors, habitat enrichment, capture and translocation of problem bulls,
collective drives of herds to PAs, electrical and biological fencing, and provision of
assistance to villagers to drive away animals that invade their homesteads. The limited
success achieved with these attempts highlight an urgent need for long-term planning

and implementation of an appropriate mix of mitigation measures, with the full



participation of the affected communities and other stakeholders. Modern biological
technologies such as immuno-contraception also have a place in this respect, to
reversibly inhibit female and male fertility in selected populations, and to suppress

musth and reduce aggression in problem bulls that are habitual village intruders.

The number of captive elephants owned by private individuals and religious institutions
has been declining steadily and is around 120 at present. Capture from the wild has been
banned since the 1980s and there has been virtually no breeding done by the private
owners, resulting in an ageing population where most females are now reproductively
unsound for breeding. In captive males, annually recurring musth is a major problem for
their health and welfare, as well as posing risks to the public. The three state-owned
institutions with captive elephants are the Pinnawela Elephant Orphanage (PEO), the
Elephant Transit Home (ETH) at Uda-Walawe and the National Zoological Gardens
(NZG) at Dehiwala. The PEO has had remarkable success in breeding elephants under a
semi-captive system of management. It has produced 64 calves over the past 30 years
and currently has a herd of 88 elephants. The ETH currently has 40 orphaned calves that
were found abandoned in the wild. Over the past 20 years it has rehabilitated and
released 77 juveniles back to the wild. The NZG has 10 elephants, and thus the total

number of captive and semi-captive elephants in the country is around 260.

A study on puberty of female elephants at the PEO showed that they can start cycling as
early as 4-5 years of age, when they reach about 50% of the adult body weight. The first
cycle was normal in respect of length, behaviour and progestagen profiles. Currently,
studies are underway to monitor reproductive cycles in adult females and to test the
efficacy of immuno-contraception to suppress cyclicity in those that are considered
unsuitable for breeding. In males, studies are being conducted on the effects of age and
season on testosterone profiles, and the effects of vaccination against Gonadotrophin
Releasing Hormone (GnRH). Preliminary results indicate that GnRH vaccination is
effective for postponing musth and reducing aggressive behaviour in older bulls, while
the response appears to be variable in younger bulls. Immuno-contraception could have
important applications in the future for management of wild elephant populations as

well as for controlling musth and aggression in wild and captive bull elephants.
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F-1-1 Conservation and Research Programs for Saving
Endangered Species in Thailand

Boripat Siriaroonrat, Sumate Kamolnorranath, Wisid Wichasilpa and Pimuk Simaroj
Zoological Park Organization, Bangkok 10300, Thailand
boripat.siriaroonrat@gmail.com

Zoological Park Organization is the governmental enterprise under the Ministry of
Natural Resource and Environment. There are 5 zoos that are open to public and 2
zoos under construction (will be in full service by 2015). All ZPO zoos had been
accredited under the Southeast Asian Zoo Association (SEAZA), and the World
Associations for Zoos and Aquariums (WAZA). Our four main missions are
Conservation, Research, Education and Recreation. ZPO Conservation and Research
activities have been developing significantly since 2006. Current staffing includes 3
PhDs, 10 MS & DVMs, and 27 Bachelor degree scientists with mixed expertise (e.g.
veterinarians, pathologists, zoologists, geneticists, nutritionists, conservation
biologists). Government funding has been supported in Fiscal Year 2011 to establish
the ‘Endangered Species Conservation and Research Institute (ESCRI) at the Khao
Kheow Open Zoo in Chonburi Province. The ESCRI will be fully functional in 2012
and will serve as ZPO central facilitating and coordinating unit. Major missions of
ESCRI are 1) conserve endangered species of Thailand by population and genetic
management, 2) conduct sounded research to improve breeding success, health and
welfare of captive wildlife, 3) build capacity for Thai and Southeast Asian wildlife
specialists & veterinarians, and 4) respond to national policy related to wildlife
health and conservation. Four research programs had been identified, 1) Zoo and
Wildlife Health, 2) Reproductive Sciences, 3) Genetics, and 4) Endangered Species
Recovery. On conservation breeding of endangered species, ZPO has been successful
in producing Giant Panda cub and Eld’s deer fawn from artificial insemination
techniques (2009). In vitro fertilization combined with embryo transfer has been
attempted in Thamin Eld’s deer and pregnancy had been established with expected
birth from 2 recipients in late 2011. ESCRI/ZPO has been conducting conservation
breeding for reintroduction and successfully reintroduced the endangered Thamin
Eld’'s deer (Rucervus eldii thamin) back to the Huai Kha Khaeng Wildlife Sanctuary in
the western forest complex since 2007. Seventy-seven Eld’s deer were released as a
part of the Species Recovery and Prey-base Expansion for wild Indochinese Tiger
Conservation. At present, more than 20 deers can be seen and monitored. Fawns
were born in the wild and survived in their dry dipterocarp forest with natural
predators. In addition, 10 captive-bred Eastern Sarus Crane (Grus antigone sharpii)
has also been released n 2011. Post-release monitoring program with satellite
telemetry in ongoing. Preliminary data from field observation showed that all
cranes were flocked together and are feeding naturally in the Huai Jorakaemak Non-
Hunting Area wetlands. These successful attempts were the results of integrated
conservation efforts and partnerships among government agencies, universities,
and NGOs.
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Rage of highly pathogenic avian influenza due to the misuse of vaccine
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Feature of Highly Pathogenic Avian Influenza outbreak in Japan
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Nobuo Koizumi(National Institute of Animal Health)
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Consideration on the vaccination to captive rare and endangered species based on their

conditions
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Kazutoshi TAKAMI (Osaka Municipal Tennoji Zoological Gardens)
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Guideline for HPAI in Zoo animals
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Mai YAMAMOTO (Office of Wildlife Management, Wildlife Division, Nature Conservation

Bureau, Ministry of the Environment)
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