
!"#$!

%&'()*+,-./0'(123/4563 7#89 :; <=>!

!

?@ABCDEFGHIJKLMNOPQRSTUVW!

XYZY[\]\Z^!_`!aZ`\b^a_cd!ead\Yd\!`_f!gaheha`\!!

^if_c[i!^i\![h_jYh!Z\^g_fkd!

!

! !"#$%&'()*%&'(+,-./012345678#9:;<=4>?+@A

3BC6DEFGHIJ4K0#&'(LMNOPQR;S0TUVWXYZN[\]E^

30#&'(H_`NabVIJ3]Ec8de+fghC6DEFij#kXlmn7o

E&'(>?3V6HOPQR;SpqrsHUtunvD6wx]EF!

!

$lmno!p_dicY!q\aZr!qsX!

s\^\faZYft!X\eabYh!u``ab\fr!vY^a_ZYh!waheha`\!x\Yh^i!y\Z^\f!z{@,!

!

y;z{O;|;}~�! ��!

! ! ! ! ��`�Xm�����! ��!

! ! ! ! I^��lm��;�p�! ��!



!"#!$%&'()*+,-./0&'(1*234567!

89 :;<= #> ;?@ABC #DEF >G HIJK!

LMNOPQ,-.RSTUQVWTXYZ[\]<^_!

!

!"! #$%#&'()*+,-./0123456789:;#&'(<=

>?%@A$BCDEF3GH;IJKLMNOP)QRSDEF3TUBC

DEFVW;XYB<JZP/@[=34\67,+/+]^%_`/a;b

cdefghB#iVWjklminopqrostnqu34567;vw

/xyF/z8] 
! ef#&'({|}<;^%@~%��F�,;bc 12�)����B#&
%�qVWjklminopqrostnqu345678�);�h@~M

�4V�u���)��D8�)���%��M�+;���%��SD�9

��)���8]GH%|}�% ¡%¢;�9B%£¤�¥)*+,�¦%

§¨M*6�;|}F�,%©ª«¬KJ?­®%£¯°�±²�³B;´µ

/¶yKxy·°¸WVF/z8] 
! ¹º%»o¼½t�B<;bcd¾¿678jklminopqros)@

SD�À%ÁÂÃÄ)*+,;���F�,;Å8|}F�,Æ%_`/Ç'

M�z8VMÈÂÉDFF°);¹ÊÆ%_`)@~�,+HEF3Ë�W7

D%VMÌÍ�;ÎÏ/Ç'³ÐMÑD] 
YÒ 
S-1-1Ó!"Ô¸ 
vÕÖ×ØÙ'Ú(ÛÜÝ¥Þ! jß�à 
S-1-2ÓáâãB%äåæçt^%è%Ýé)êSDëìFxy·%ªí 
îïð{|ñòÞ! óôõö÷ 
S-1-3Ó����B%�q%Ýé)êSDëìFf|}F�,%@~ 
áâãv|v|øù{|ñòú ûüýþ 
S-1-4Ó����B%�q%Ýé)êSD�hB%@~Fxy·%ªí 
ÿ!Öÿ"'(Ü! #$v% 
S-1-5Ó&'(X\��ñòÞ)*)Dinopqrostnqu%*+J?Fê
Àñò)�+, 
! ! '\�,=N X\��ñòÞ! v-| 
S-1-6Ó���)*)D@~ªíF¹Ê%³ÐÔ¸ 
! ! ���./��0#&&(¶! "f12 
S-1-7Ó#&'({|})34W7D56F|}%³7m - |}VW%89 
efv|&(:;ú|<! =ü>� 
?Ó@AuBC»ço 
DÓEF



!"#"$!%&'()*+,-./)0)123456789:;<)=> 
!

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 HPAI 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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!Manabu Onuma1 (1National Institute for Environmental Studies) 
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How to cope with HPAI in wild birds by Ministry of the Environment? 
 
�Jóô'°±²õö°±¼e� ¡¶0º0  
 
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-3-1 Endocrinology of Female Elephants: Implications for 

Improving Reproduction 

Janine L. Brown 
Center for Species Survival, Smithsonian Conservation Biology Institute, Front Royal, 
VA 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-müllerian 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 AI. 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 AI 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. Hildebrandt1, Robert Hermes1, Imke Lueders1, Joseph Saragusty1, Frank 

Goeritz1  

1Leibniz 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. 
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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 km2, of which natural and 

planted forests comprise 20%, while those designated as Protected Areas (PAs) for 

wildlife conservation comprise 14%. Thus, only about 2 km2 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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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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