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{9A Chytridiomycosis Lﬂuiﬁ?m‘ﬁmm\iﬁ
Anannides Batrachochytrium dendrobatidis
(Berger and Speare, 1998) nal#NAN192N1900
Sruanlszansuesdndasiiuialan i ldnd
azifiugayiugling 120 afieviug ludas 10 U4
HYUNN NNeaeANslsAssLndRdseninaLlssina
(World Organization for Animal Health; OIE)
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(Schloegel et al., 2010) lusnetszimARs ey
anialealunanandyl Taun nAdewdnn v
andwade vRUwaWsn vidvlls (Berger et al,, 1999;
Bosch et al., 2001, Hopkins and Channing, 2003;
Garner et al., 2005) $9:ND9vAUwLde 1w Ussna
il Bulatiide 1nIvA wazaw (Yumi et al., 2008;
Kusrini et al., 2008; Yang et al., 2009; Bai et al.,
2010) UsgmANUATIUIENIUWLINSAATIAZIT
38.8% ansiateny 3 ThaluasININRlALA
Asiatic toad (Bufo gargarizan) Japanese Tree frog
(Hyla japonica) wavaariuyan3an (North American
bullfrogs; Rana catesbeiana) (Yang et al., 2009)
:’/ M yva A 1o/ 6 a dl 1
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‘Chytridiomycosis’: Emerging Infectious
Disease in Amphibians

).
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Abstract

Chytridiomycosis, a disease in amphibians caused by Batrachochytrium dendrobatidis, has
caused extinction of more than 120 frog species since 1996. The disease has been spreading worldwide
including Australia, America, Europe, Africa and Asia. Chytrid fungus effected frog’s skin gas and
resulted in loss of gas exchange ability. Fatal outcome is common following Chytridiomycosis. In
Thailand, imported poison dart frog (Dendrobates tinctorius) and tomato frog have been reported
positive since 2009. Although Chytridiomycosis has not been detected in native Thai amphibians, an
active surveillance system is needed for close monitoring of the disease emergence and spreading

of this fungal emerging disease in Thai amphibian population.

Keywords; Chytridiomycosis, emerging infectious disease, amphibian
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Abstract

Assisted reproductive technologies (ARTs) have been recognized as potential tool aiding
infertile human and animals to achieve pregnancy by artificial or partial artificial means. Much appreciable
of ARTs in wildlife, has not only been used for diagnostic infertile or inability to mate naturally, but also
been considered as valuable tool for conserving genetic resources and maintain genetic diversity.
The ARTs compose several biotechniques such as hormone monitoring, artificial insemination (Al),
in vitro fertilization (IVF), nuclear transfer (NT) and embryo transfer (ET). In addition, cryopreservation
of gametes and embryos for preserving in genome resource bank (GRB) would help as insurance to
have founder genetics in the future for distributing valuable gene to the next generation. Furthermore,
preserved embryos could reduce a risk of animal transportation between zoos and it is possible to
exchange genetic between captive breeding areas (ex situ) and the wilds (in situ). However, there are
still limitations of applying ARTs in wildlife such as lack of knowledge about reproduction, anesthetic
protocol. Accordingly, it needs more study conducted for efficiency improving of ARTs in wildlife to

conserve endangered species.
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s UARLTLY « 1Uni + A1 UIRLUNE
» Noawln » 1ni « 57 WieLnA
« Alkaline phosphatas » 1ni . A1 WielnA
s Parathyroid hormone « Unf (wAg1"wuINge - g4 viaUnA
WreR@EnNTan)
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MisasopJUDABISAILONUOEEU
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Msasops10Me (Physical examination)
1HB9AINAINITUAAINIIARTNT D
TsAnszgnuieme n19idulanuTinninszgn
' oI/ IS & 1
nnsmzaaseniataeialy azfidsylamisanis
adalsnls nemsasanieannsoin e ludne
tﬂl Yo = 1 j Qitﬂl Yo
nlasunisilinuazedlununnldifuniseanuuy
wetannzanlagialignngdsianiaae
Faminiu 35-37 esAnitadiag avpgaalaenig
Ypaingaanse usgquuinialdaingaansy
Azgandnfanalsnnm 0.7 a9ATALTHA
1H8991NN199119 WU L AT FRIT 19U NG9
n41 39 avALmalda azDedndndluauns
angInTsi utedvalalnmwiniy 24-50 ALY
sioundmsnsunelawiniy 412 afsseund
(Fowler and Mikota, 2006) 419gunnwaazin
P P e oA A A = !
aepnuanlaliguiadeden@auyiuwnds
wsldunlugnsziedusanasnoan (nnw
WAY ALY 2545) F19nRiaulanusaiadide
é{j o zﬁl 3 o
(3a39 (arduamnldniizesninznszgnug)
ifv Y tﬂl
wanantdanudnteniilulsanszgnung
IS ' rla a =
814831/919709N3LANITEWANHALNR Wazenal
nANHeNaaULIN ANiN1TAINAYININIaNIgIAY
y = o 4 an o
1991 (gait) Adluiladanilendaslunisiiade
Tenldatslafinnudauata-ass gndemdu
Taanszgnunslduansonimepdiin wazaziiin
lameness ENAURLLNAY LAZ/AFRLAA multiple
fracture ﬂjmm\g@mxmqﬁ (Fowler and Mikota,
2006) WHLNIATIANLGIgNG19ariTieside3es
~ A, A= . ,
gailuanieNUeInININY maldigestion LAY
malabsorption MnligndelaFuEuuuAaTey
Tadiiieana wazidesionisinnN1aznIzgNUNN
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MSASOPNOSLADINEN
aa o 1 v al .
ﬂﬁmu%ﬂ‘ﬂmﬂmimﬂmm\m(radography)
ad A da o o
Hudsnileanflenldlunstiadelsansegn waz
v dgl 1 1 a ¥ o o Y dl v
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HnnanefeRazannnsandnaldiiivaanuiinUng
v 1 A ~ & E
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TULINUINWE (Hirtmair and Vielgrader, 2000)
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179 Fowler waz Mikota (1999) wuziinl#ininng
N NIRRT IaIgNENIEeant 6 , 7 uay
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! oo W ye A
AR Iidamianineluszay 100 o9, way
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v dI Qddy o v (=1
sUa99971ut1 3935 HA i M 1A N TR LY
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dl o o as
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Tunszunaiaen JuanzNn1m19uee9wART AT
qzin WhraLuAaTe N NI ALAR AAAAIENLAMNNL
= ?:/ o v o = = %
ArTuarin i anldarunsanaianaaLdaNLdn
1 lugenneliunT (Kierszenbaum , 2002)

N11¢ generalized osteodystrophia fibrosa GR

ThinarasmeynanuunninUnfzessannisesess
(hyperparathyroidism) tdutaldimanisnn
AZNAUTBILAALTINTIFI9NNE @I
aantiilu 2 aliame Uguni wazyiegd Ine
Ugugfazianunuiainauinlnivessies
Wz Fasea ARl NN uRuanAuna
Un iy iifesentesseannmitsans dqume
o8 azdlunaresnisdiusvessennisiuses
mrLﬁl'aVlmLmuﬂﬁ’w hypocalcemia %utﬂm@niﬁ
I renal secondary hyperparathyroidism Lag
nutritional secondary hyperparathyroidism el
¥ 2 st lFAAN e parathyroid
hormone  WN v‘iﬂﬁﬁmmiﬁﬁmmﬁ@mz@ﬂ
mﬂf*ﬁmum@@fﬁﬁmi’lﬁﬁ@%”]qmz@ﬂﬁwmﬁiﬁu
aeigl3ARANNNINUNIUITIUN TN AT ETS 8]
wuseuAUnRresnIseseasaasluuludig
WANLTIENNUNNIANENTE AL 18 925-hydroxyvitamin
D [25(0H)D] 1u%5q\1171'ﬁzgmmwﬁ@3mqu 14 6in Tog
Miller LAZANE (2009) SaWLNRIUNG 15.7 +/-
7.7 ng/ml lugnd1a uaz 17.1 +/- 5.8 ng/ml Tudna
e
MsasoDISs1IUBSU
LL@'ﬁ'\ﬁ;éﬁﬁﬂﬁLﬁmi’mﬁmmmea%u
293NN U wAaLTEN uazHadila Miller
LL@Zﬂm$(2009)ﬁ’m’limﬁ"J@ﬂ"125—hydroxyvitamin
D[25(OH)D],wAdL@aN  wazwaanasaludns
AWsn1 (Loxodonta Africana) UAMMA Q119
14§ WM uaslEey 105 +- 06 mg/d
MWagnada 5.2+/-0.8mg/dl ez Ca:Pratio2.06+/-
0.34 agelsinueslailsmeauszauanudndy
989 uARITEN Waanea wazAmAuR ludn ity
lsnmunuedturenszgn WeiSeuifiuiudeya
fupefiddnunluan wazdnsainauaznudndn
nstaiaiiiaasaziiinsyselunsdifisadadilu
Tsanamunueddusesnszgn LU syduves

dl o A o s
wpaden wazneawesalunszudiaan danlal
WaanLAa ATNN9SETRLAZRTINU MARAAUTEZAL

dl o dl Qs
wpamen wazWeanafangniueanniadadnn:

Tunsalndmdidu  nutritional secondary
hyperparathyroidism  tdasannlasuanunsnuna
waadan wazlasuneanafanniiulluanis

a . o .
ATIALABALNEATEALLAALTEN Lasnadaneda

7 a A [ v dl a
anala AdnAvreanseiud1uilasanniinnig
NULBIAANNIN T TR AT LTNNNTdAN L AR
deNaanaInnszgninesaleliss AL AaEN
TunszuaaenpugszAulng asiinisuuziinle

IBulsnineodooiuMsiou
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a dl Q:// 1o [~ 1 al a a
AaeunUnfAT Tdanfludnariipnuinlnfaes
wunUeadTNTeINsEanENe LA NImsatam
[~3 rd‘ dl v % o [ da/ =3
G P TR L L e b T e b N R ST LR
Fsclaadma n1sadadalsAn19ARRNLE WAL
1 < o—dla [ U dd‘ o/
Aduladiteaunsoadnlud19nstingade
Toynanduiilauaznszgn laun creatine
kinase (CK) , Lactate dehydrogenase (LDH),
Aspatate aminotransferase (AST) wag
Alanine aminotransferase (ALT) (Mikota,2006)
Arlnduaasssueuladinaanile wang
1511197197 2

dasmsana:nouyovidaidoqian
(Erythrocyte sedimentation rate; ESR)

A1 ESR ludatietuunlaidnmnzsionis
Falsn / nseLaLedsanIsinen nafinLnA
ESR annndninfasduiugiuninsifnnssniay
(inﬂammation)ﬁ% chronicimmune stimulation 114
nedifdluiounaesndnaife LAZNIEANAIESRT
qelugnaLiviieniaz osteoarthritis (Mikota 2006)

A1 ESR  Undresdireazgandiiemauiudng
a dl dll @ N ¥ IS
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Ty wazldanuauledadesndlaauiy
AndiategnanauNTiingu (1197199 2)

ms0on 2 IaaoAMLlaRaoNEN IaBINTRGUWUSAUINUMuooNaIdo 1IaNs:QnuobEIo

Wioy AL né
LLN'HL%'F_IH mg/dl 10.5 +/- 0.6 Miller et al., 2009
wWaamn mg/dl 52 +/-08 Miller et al., 2009
AST ILL 16-54 Aldlen, 1985
UL 16-35 Mikota, 2006
ALT UL 0-12 Allen, 1985
UL 1.5-3.0 Mikota, 2006
Ck UL 60-330 Mikota, 2006
LDH UL 358-825 Allen, 1985
Alkaline phophatase IUfa T1-4786 Allen, 1985
UL 60-450 Mikota, 2006
ESR mm/hr 65-150 Mikota, 2006
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lupdmdines wavdnsladnildtinsinen
bone markers L4l ieTidaiinAaEn
Unfveanszan I bone markers azifhuaLie
N19A bone formation Wa® bone resorption
Turuau bone remodeling ﬁ\‘iﬁfulﬁ'ﬂﬁm’mam
ﬂﬂﬁlﬁm%uﬁmz@ﬂﬁ%mﬁﬂuﬂﬂﬂmLﬂumi
Waeguulames bone markers lunszudiaen
bone markers fiRNNsANElUARS TEUA bone
osteocalcin (OC), bone alkaline phosphatase
(BAP), carboxy-terminal telopeptide of type
| collagen (CTX) s (Jackson et al., 1996:
Delaurier et al., 2004; Kilgallon et al., 2008)

Collagen type | lunszgnazilnseaiie
\Thd triple helix Usznaumaans type 1A1 collagen
2 &u uaz 1A2 collagen 1 W Lazazilans peptide
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Geuusavanely (cross-links) lueal® N- waz
C-terminal pro-prepetide gABANKNT LATAINITH
paanuldlunssuaden dagnansaldiiumied
bone formation 18 sax LN bone resorption
ATWLIN cross-links QﬂLLﬂﬂ@'ﬂﬂNq LATSANEIRAN
Wl pyridinoline , deoxypyridinoline, N-terminal
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TN MiThe bone resorption markers (Allgrove,2007)
u@nmn‘ﬁiummuma bone formation WA
osteoblast AzH@R alkaline phosphatase WA
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U’]ﬂﬂ%ﬂgﬂﬁ’mﬂﬁﬂu bone formationmarkers
11U (Allgrove, 2007)
ludndlatn1sAneInud13En1TATIA

90 bone markers 19 817 bone ostercalcin

BAP Laz CTX @ unsninun kg hinnsmeadna bone
markers 14 411 ( Ladlow et al., 2002) W3
(Delaurieret al., 2004) 11 (Jackson et al., 1996)
wazda (Liesegang et al., 2000) 16 dusuludng
Kilgallon wazmne (2008) AnmlFeavuiiauds
N197/999 bone osteocalcin, BAP LAY cross-links
telopeptide domain of type | Collagenlu‘gﬁwm \Te)
111 12 #a lagld human immunoassay kits
WAYWLINAN bone osteocalcin WAz BAP 1R32a s
1 1 dld o rdﬂl dl
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v =)
AAAURINNTFTIA bone markers AR ATNTH
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% [

fagnanfinnisldaguwalueuddefudoulug

msUooriu lamsqiia SNisANS:QnuId

wudngndsniianinznszgnunesiniu

% dl 1 Yo dgj % ] o
Qﬂ‘ﬁ’N‘V]iNiﬂ?Uﬂ’]?L@Hﬂ@ﬂQﬂuNLLN LAT/NTA
3 &

ANT1NAANINLNaALFa5Y AetTun19tlaeniy

2

nisiian1aznszgnuislugnd aduauet iy
L v ¥ Yo dl
n1gdannsannislignd 9la Fuansannisi

= !

AAAWIINZAN Lazanlanianaiian1asiies Laf;l

q

Tugndretaud a1 luilaqiiu aaufinaady
s % ¥ ¥

avAUsznanludiund e wazandaenig
a1u19193gnd 199 ludnian wazdeanns
N2ANEIARBDNNINTUNTY LAY ALY (2543)
PIENNUINGRIBINNINUIZNOUADE WNNAIWFL
X s . ¥y o o

wevnsmanefmnfetinngnus  weAaE AR
aviduaare nf N wazaduanlnelidu

?;/ o v d’l 4 o v

ar 4 AFe anunsntaunldiaaegnd 1aniangn
o= 173 1 £% 1 A 4 A
165 wargndnaliuansainisfiessasiizeriasan
17 wanaInilienIn1InmadnIzAuLAa TN

waznaanaia wudnag ludalng

WNNNI8I09N135NHINAN AR 1) N9
flsiuldlfifanasydulaffialng Lazniafia
71U299N92ANITANA UAT2) AD NITAAAINK
[~3 dl a d%l o 1 Y a o
Wudaaiinatu wazsedaluliiAanisumniin
2199092AN  (Whyte and Thakker, 2009) 1u
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Abstract la:souloav Mikinasovswuevs:uuNIduNMU  (Immunity Gap) Welkanauiv
Metabolic bone disease is well documented in elephant calves. Treatment failure often @DQIUIE]UTC]TCTS‘_UHTSUHUOD WEJO@UW TUSIIWaU ansanau WU Co|osirum (UUL}]IhéO'D)

occurs due to an enormous weight of the elephant. The earlier the disease can be detected the i . e : T s S = N
nquuuwuununaoﬂaoo DOEIICIUIC]LJQUCHU[’I‘]UTHIIUOIISDUU 50%

successful treatment outcome can be expected. Sensitive techniques that can detect disease in

an early stage are then required. Although physical examination and conventional radiography has

Start el V]
nodumu

|

s:Aunuhumuaaao

been employed to investigate bone disease of captive elephants, it has limitations. The radiography Sl st 5 Pol

wouunmsyoosuunumumu

WCULNMsyoosuunumumu

changes will appear only when the disease is in an advance staged. Bone markers, which reflex the
activities of bone cell then, have been developed for used in diagnosis metabolic bone disease.

Treatments of metabolic bone disease have two aims: 1) to prevent a malformation and 2) reduced

the pain and risk of bone fracture. Proper nutritional management of the calf is necessary to prevent

diarrhea which is a significant cause of calcium loss. The prevention protocol is recommend and

have better chance to success than treatment of the disease.
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et al., 2010) ANTLAA9RINNINEARTINLLuE 9T
4 \dan avwanfneiueanty wudn 3 @en wana

@ Vol.22 No.4 October - December 2010

AINTERULT LAY LVTnAnAdRENIFaiTin LAz
F19 1l 4 Aenwutignla fdaqiudne 1 den
faidaney walinugiEnisalnisunsaesisn
andrellgan a1nnisnsaaganIn waznIwne
Fe@1esanarydsuazdnounngddszand
m’mzﬁﬂﬁmm@ﬁmimﬁwﬂuﬁwﬁuﬁmmzﬁﬂﬁfy
TuAuiliesaniisaaunnsfiaseanndndundiay
Tmel Michalak LazAU (1998) :1anuiemnuiily
1#lunsnazaneidaresinilsaandredinselldl
WA ERFITS LR 11 AL (Oh et al.,
2002) %m;Tq Murphree LazAtUy (2011) 91881UNNT
LNENILANELRTRNNTTNAY AL AT G 01
Fraiiflusnilan InemudnAuaesliuaLanAanis
M3IRA2ERT in vivo IFN- gamma (tuberculin skin
test) TuaniAiszmadilu i 2003 s1eemn
WUFaReTAndaennstlansniay Washanwy
uaaluten wazfiansangd Acid Fast Stain wanann
dfawudndmaunnegitngnaadalzaainnig
M39ATUAREAILTANTIA Quantiferon-TB® assay
LATIN AN E e LLATIGE (Une and Mori, 2007)

38n1sasodddvdana:govirialu
Jopuu
nradadadulsaluaunlalaadanm
AINIINNARLINNNIENTLIETRIAN LAZNITAIIA
Aaden1eieliminag Tnunawizueniae
Jaulsm (CDC, 2008) @aun19mgiaiiaagdnlsn
iy HdednnAednannitiesanlsanuns
Funnennisthantepatinueedndlddmnau (Miller,
2008) Eﬂ%ﬁf]\iLﬂuzﬁvmfﬁﬁ'mmmﬁlmai%ahimmm
lnaistdesanld Aan1snsaadiadeildsunis
gansy 1dun nswazuanidenuaiiFaaini
9999 FafhAFRuLzian Guidelines for the
Control of Tuberculosis in Elephant (National
Tuberculosis Working Group for Zoo & Wildlife
Species, 2010) wAlUARTlFuadn 1Hiasannld

22812 AN b UNNTATIAUNY (BENEBHAILADL)
fraalamn waznannIRTIRtAETUTLAL M
yaan9LfUagng annslulsvmalnadalad
ﬁ’mﬂﬁﬁﬁmimmgmzﬁm?umﬂmumﬂL%@
Tulsadniudelanamss andasniafanand
TumneszinAasin1sAn 1348980199 1ade
Fnulsaludnaiiniia ne Greenwald LazAME
(2009) 1ANNN19ANIAaN19RTa I Nase Taeld
fangaladniagy (Elephant TB STAT PAK®
-Chembio) WRHINT3MAIIRG82T MAPIA LAY
dual-path platform VetTB test laglfuannismngqa
ynsrfueuALeAReaTlsR TaavinnsAnm
Tudrawensnu wazdraedelunileniEniwazyiay
¢il31] Lyashchenko wazAnie (2006) Wud N gl
ngmmmvl,qz%ﬂL?@gﬂmmmﬁﬁ@ﬁﬂm@ﬁmL%@f;"m‘f,m
ludnareufiaswuimeaNnnsAe Assutiithy
nawnndn 3 1 daflugaugaeliianisinunld
athavinedl uazeufiasiinisunsnszanaaeslsn

MsasoDdUvdaddaBsansovloaISosU

ganmaladiFagLiinan\dfuunsmsa
Tlnzemeanyuingineldisnis Lateral
flow technique 7M1N1TAIATANITAELAUDS
pin L%’ﬂ Mycobacterium bovis LR/ 158 Mycobacterium
tuberculosis Taansaadnanytulnayduids
(Immunoglobulin M) wazduylulnayaua
(Immunoglobulin G) ldMaag19anniaen T
iR NanaN ammATITRL TR Ty
nanmaATiadeititianiss anunennaLlfieen
NHANTUANFAR9ENY AEA T WANANN LAZENUNALS
Tuszaiziaaniien 20 19 TnglinandxLaEn 99 %
wazanla 97 % wrenaldnauandaen/andls
Tunstiuas Non Tuberculous Mycobacteria (NTM)
Saifipann cross reactivity UDILDURARULNFI LA
R399 111 MPB 83 {Jusiu (Greenwald et al., 2009)

mMsasopdtpdalasMmsiwigniBona:ms
asovdUvdadoaufnsenanisiwaluolsa

Hhunsmsaaiiiadeinetiugis uazanuungiia
Aufre9malaeinnafLFIataa NINANeNAN
75724 National Tuberculosis Working Group for Zoo
& Wildlife Species (2008) fei3a Triple Trunk Wash
Method Tneifiuindnasaaierinunmnzi@ewsanise
wazasasaelnangnidinawmesa niamngy
dgj a a = [ 2K
TeuwuARFe unnRuauldniazatwenlasndu
dadnlsn avinnimeasuAulasesnlfouy
lelaluazEn (Isoniazid) Funsthe (Rifampin) @umsnis
e (Streptomycin) wazaianTanea (Ethambutol) iie
o v o aasna
indeyaundszensldlunisine nsmaaadisen
gnldinawasaiiunsiuungtisaedainlsanay
d” 1 1 [ dl =< 9 a a dl
dangunadnulsn WieAnwtayalieszUNsInen
= ' o ¥ . PRy
uasianisapnisluaunaalasld primer NTAN
AUNTTF Mycobacterium tuberculosis complex
(primer MTUB_c-gyrBf waz primer MYUB_c-
gyrBr) LLﬂﬂ‘sﬁprimer fRmnzsie Mycobacterium
tuberculosis (primer MTUB_c-gyrB-756-Gf
Wae primer MYUB_c-gyrB-1450-Cr) (Kasai et

A dl 2% a o a o o d”
al.,2000) visaymaviedLiifnimnuddednisanesn
A3snayatis Tunsrglins aufanssiaiunise
WAANAENITRUN NINNANUINTINATUATUNT
NMABTNAATIIEN ADSLNVRIANARTASIINLNA
wangaening  1dluntsasianidedndsna
ANFARENHIA19T19azd R 16SOL-16SOR
WAz 16SIL-16SIR Tunasanaaaanenii NiFandd
one-tube nested polymerase chain reaction

a

AR HATANNTOAIANLA WY TaToulanld
Sa3zdn 100 wulaunsy F9winiy 5 Alunaes
Fadoulen \¥msaedfasasulsnaindantng
WNUze9AU taadAnAdnlafenay 91.5
AAISSatay 95 (HeldHANISNZLENITE

JnulsAliiu gold standard (Gengvinij et al., 2001)

Vol.22 No.4 October - December 2010 0



Review article

The Journal of Thai Veterinary Practitioners (2010) /ansansdmaunnddilsznaunistintnlsadniuvisdsemelng (2553) 22/4, 69-77

NSQS0v02805 ELISA

Tutlszmalnesiu n1smasaeaa ELISA

Tudng Naotugunndnduviand nandadnd

4 Bovine Purified Protein Derivatives 10U
LAURALAUEUNAR8LATEY ELISA reader 7
AN 405 / 410 / 414 1ilumps Teazanuihy
ANNTAANAULAY (OD) Ansinatinglinaasdeen
ODAavae/l11990.4-0.6n3tilsiailuLanAn OD>0.7
N13RTIam2835 ELISA HAdesnim Ae 111u3s
ma‘m‘q@mm‘mmﬂmmrﬁmﬂmiﬂ Wiy 1A
nAY LmumL@uﬂﬁm,ﬂw,mumuumu (Crude antigen)
FaflmnudnEANdELNNIRsaaTade Salse
T BgAnnenmiullldly n9ld specific
pathogenic antigen bauA ESAT-6 uaz CFP-10
WU crude antigen ?ﬁlwmzﬁﬁﬁﬁqmﬂmwdw
NINENLNANANNYNGFRN (89PN, Rnsednusn
2011)

MSWCUUNDUIDEMSASIDITDAsInUlsSA
TuB0IdeDA0a35 MAPIA 11a: IFN-gamma

@ ax Ao o o o

WluAgnsinaainewmun ludszmalne
wATUATNNINRNNTANHMAAaIatiNaLNIUANe 11
AN913EnA aNnn19ANHI189 Greenwald WAL
ADLE (2009) WUINN17AFIRINAseTulsAlneAT
MAPIA @u130nnasedndnsamadinilsalaaing
gneasuazlinunauangny (false-negative) X
AN IILAZAIINANNILDY 100% LHame Uiy
nsagaanagaasaalodiagyl waldeanin
= % 1l = 1 U
AaaluinisAnwinaz i ldludszinalne

N1TNRUINITATIAI NI LTA T T 19
WAENA283EN19IRIIRTATEALLRY IFN-gamma
dundnnisidszgnsiniainnisnsaaiiadasag
FLISA way MAPIA {u3andqalddtiadanns
- X . et
Aamasnilenluscesanlin 1Ha9aNn@INIT0M999
1 IFN-gamma gnilaesaaniiiaszuy Cell
Mediated Immunity (CMI) gnnaeéflé (Rutten, 2007)

@ Vol.22 No.4 October - December 2010

MISYANUONGUBI0A8ISMSOSID
JUoQga:Mms
AANIFAINNITANHY WAZIIUTINT AR
#n19dnngudnvaaniiu 5 g Imﬂmqmmﬂ
mmmm@mﬂmﬂwq L‘nmmimmnumw
999 m@mm mmqﬂmammmﬂfm Direct
PCR mﬂumﬂ VIRTNEN9999 VisE 1ABM HAAAN
ﬁmm%ﬂqmmgﬂ (Elephant TB STAT-PAK®)
WATHAAINAT ELISA Faududsedfnisdnda
ﬁ’j”NLf‘ﬂﬂfaﬂﬁlu (fmpkasann Guidelines for the
control of tuberculosis in elephants, 2010)
mg’u‘ﬁlj Fraiilaiugnseinimmiepadn
HANITLNIZLTAAY HARTIAR A4 1Y
d115931) (Elephant TB STAT-PAK®) uAz ¥A%
ELISA uay LL@JL@JLM@JNMNWLW@UW
annTmAsiEeluszeiaan 12 L@@u%ﬂi’]uﬁ;ﬁ
Tuuan1an1snsaadtadelngd9nsaalnizide
WAz mm@mqmmmm@iqmmaﬂwnﬁimmw
lung mﬂ,ummmmﬁﬂmmmsmm@u
delld Lmviumﬂma‘luwummmnumw
m”LMm@unwmqmm'ﬂmmim Tunsdlf
Fraduiarudefildldsuntsnsaadnilsaluy
199 3 \ABY LL@“&?‘mn’]@ma@é’qmmmaﬂq
dngaguihiay mimmimfmsm@ﬂ 3ihau WINKA
mimfmmmlﬂu@u @mslumqmuﬂﬂﬁluﬂ@bm 1
ﬂmm 2 Franlfnanisinizidailv
@ummrﬁmﬂqmmmiﬂl,mwﬁ ELISA au uﬂ@vqm
Fudadanld mmnmnmquvmﬂ‘lu
3TUTLINT 12 e AnuuAdlsdiinnsgansaa
WWITLTe warasaanugansialodiiiag
N 3 Lﬁ@ul,ﬂumm 11 udsannn1sduda
mamnuummmmwn 6 m@uuﬂmm 27 uaz
mmLﬂuﬂivmmﬂﬂiummiw@@um@’mmimqv
mmm”mmaéfmiqmmiﬂ mqmﬂ@mﬂﬂ‘luﬂ@uu
”memmmi@ﬂm mmmmmuﬂwim WNKA
mafmfmLﬂummﬂﬁm@mﬂ@mﬂamhu wazlupng
mmwiﬂ@ﬂluwumLmﬁfmum\‘mvmimum?ma?w
ﬂmm 3 19l nan TN LIdeay
N1TM39aA2838 Direct PCR ldnaaunismnaaa
Aoagnngaalodiagivseds ELISA Tuauan

Iu%ﬁaﬂﬁuﬁlﬁﬁWHW@ZdQMiq@L‘WWVL%@‘vm 3 AaY
Tuaqg 1 ‘ﬁLwﬂm\‘]mﬂmma?fw*nmmwiq
An3agilviva ELISA Alduauan mnuummmn
4 Lm'auLﬁuLf;m 3 1 wnuanITmIg meﬂu
@uwwmﬂmmimmﬂuﬂi zarnd 49
mmm@ﬂun@uﬂummmmﬁﬂmmmm
Lma@umfﬂm WINNINITIN mmmﬂwamﬂ
mwmmﬂmummmn@mﬂu ﬂmm 4 Tusu
mmmm‘ﬂuﬁ@iﬂqﬂmqqlun@uuiﬂ@ﬂiuwuwme
ﬂumqwiﬂm‘umimq@ mwimmmnmnma
nziFauaztunIzLun s dlsaGaLSas
LA281R lINANTIATIA Elephant TB STAT-PAK®
wuwan Wﬂ@wm@mlu@ﬂiuﬂ@uuLfnuﬂu
ﬂmm 4 mwm‘lummimﬂqumﬂ
19N WAY/ 1178 N1IMIIA62EAT Direct PCR uanlu

FaTiiaLanANMIIIZLENLEa Mycobacterium
tuberculosis Comp!ex u%mmlﬂimq@ﬁm
3% Direct PCR %ﬁaﬂﬁm@ﬂluﬂ@imﬁﬁm%’%m@
e uaz mmuﬂﬂmnwummmim TENIN
fivinnns¥nun @qummwmmaummmw
NI UTANAUT N9 Elumwmvmvn,mwmum
non—tuberculosjs (NTI\/I)13J0?J‘J’1Lﬂ:L&‘I]’NVIM®L‘H@
wazliiaauideesiany uazdndaus aslises
ﬁﬁmﬁﬂwﬁm‘im

ﬂmm 5 i lallEFunnInsmadtiaseinilse
mmmNwiaﬂ,mmmmmmu%ﬂ 1uﬂa31u
mmmmnuwummmim mﬂmwﬁ@ﬂ@uj
viuiannsiadeudie Lazliinsindeudnadng
A ATl 8innamsalsa

sUA 1 MSoaIuoNauBIAa08dsMSASODITDTEIAMSDOMS

i §iN

15unnsmsaadadoulse | | Tlasunismsaitiadolsa |

| namnzidia Laz/isae Dire ct PCR

“hipasdudaiudnadenau

gangaladnfagl uaz/vie E

LISA Fuhdadenduiitadaunlng

3 o A g
| -UNANINITLARDUEINE

T

szdfnnsdudadnedilinauanse

nanzidia Tu 12 weu Arwan

-HRiINIIENEN

-ugneanaInuiiananss

NANT 3

-mzdann 3 wiew lu 1 Tusn
“wzidenn 4 weu unan 31
-laisfasinen

a o wa
daudngls

lad3aguilaz 1 ke ladiSagy vn 3 e 11 T usn

ladniFagy mn 6 wiew w2 T usn

-mnzifa ELISA LL@;V!T’}"I&%’JE‘!ﬂmT’J’Q -mnzifa ELISA LLﬂtlﬂT’]'ﬂﬁ’JE‘l}mmi’]’“\

-naaudnells -nzide ELISA WAZAIIAMIEgAnsa

Vol.22 No.4 October - December 2010 @



Review article

The Journal of Thai Veterinary Practitioners (2010) /ansansdmaunnddilsznaunistintnlsadniuvisdsemelng (2553) 22/4, 69-77

AISSNUIIA-NUNOUWAaNISSNUN
NWIULN ,
o £% a o
LWINIIN1T9ANITT 19N Wi eulsm
MU Guidelines for the control of tuberculosis
in elephants for zoo and wildlife species
v
An9uuziinlilden isvum 4 s 1en Isoniazid
5mg/kg Rifampin 10 mg/kg Pyrazinamide 30
mg/kg ag Ethambutol 30 mg/kg T¥n1en1snu
PTANININTEIUINAT 12 1AAY NTL9IUN195NEN
Aleualang n1sldananaiansngontu Tae s
patntlungn 6 anfingd warn1anqiailunan
17 vau sz li Isoniazid $9NL Pyrazinamide 30
mg/kg NM9NNALTINAN 12 lABU NLINUAIAINNNT
v v
132 NUNI N HIFILNN TN LA UAT A NYN
v
ansaan ldnunisastyeeade lusznanenislsen
1 k3
(Lyashchenko et. al, 2006) N135nE19NRa LT
v
Fulsatiudisangennnldezazinaiuiu nisdnnig
Tuususldiansinlaainaiunn Auadaineags
o 1 zﬂld a a
wazealueaunaaNNUs ansnIn
Ausuniasnendnddealudnalulszmalng
galiAntsianiciaianisdanisiulsn
(TB task force) 1HAIMUALUINIINITEN =N
Y o tg 1% % [ % Z// a 1 o
15mail Vrldenfnedulsaia 4 atinfauiuuiu
A tﬂl 1 n&l o n&l
6 Lhau aanlanianisnatdadulsanasn
v
fi1nnrngaamadlireman et ine Tl
1 3
Tunaeianunsamzuendals Lasyinn1angma
AUNINT 190 1NANNANANABATETLIA
o dll o 1 R o—dl
195N et 19zdeanisluNeszaemn
v
21ALNATUANNNIFENEN

NsPMsYacvIa:-MsAIdUOIUYOD
sauQUAMSIWIDIWOaMS
drulsA (TB task force)

Wasaaailynidnlsaduid uilguia
ArAnylunieaisrsuganinansznusivluau
wazdnd anvisdsnaeiunisniananiulea

@ Vol.22 No.4 October - December 2010

Aandegau wazaugd1elusedssinavans
1L WA LINN9RTaIRadesaRTaa T H AganTly
FaIHNITANEIISE INANIIWMUINITATIalsA
g NN 9l Faiasin N A gL
. = o 4 Y 0 e .
WN3a1N 19N NANLT AT YN TuA 1udRd N
Uadnd au Meludspdtinuaziesdismnas
WeadnssgalJuimnisianiziatnanisdanis
. X 4 Y .
A0ul9A (TB task force) AU Avtlsxnavlidne ann1fu
ATLIALVNTNR bUNIEgUaNAY 9AN138UdRT
lunszususgldusd Acdnounnadians
PAneAendeal il NUNANUNRENHATIANRAT
NUINEIFENIAa iasnsal NN
nendAdnd nsumaupulsn NUIdudulsa
dil/ aa aa o 6 al
paeATINTYaus lunszaldusd vav Ined
TrnUoeasAINeI19UUINIINITAANIT AYLIAN
waresiudnlsaludeluidaysannasg
wWwardunisuanilasudeyaseudrsanaan
o da 4 4 D e @ a .
g R ANTEAE yNLANE 1AWl N AaA
pninamnsatin gl fedrailugsses

o

IONAISODY

QLS NNALILND B9ADN ANILITEIETT NUEN landing
AUl 699NANART LRANTE ANAA T N0
duwia dnslam fin1su agasd
WANAAUS BITYiTaY A9AaA
Wil Youned naenss gnawnmnel
NIYALTe LWAWNA
nsAndeindlsaludradee @e. e 9
nn9aalszantl 2547. asAnnsanudndluy
EATEERS i1t

Angkawanish, T., Wajjwalku, W., Sirimalaisuwan

, A., Mahasawangkul, S., Kaewsakhomn, T.,
Boonsri, K. and Victor, P.M.G.R. 2010.
Mycobacterium tuberculosis Infection of
Domesticated Asian Elephants, Thailand.
EID. 16: 1949-1951.

CDC. 2008. CDC Health Information for Intemational
travel. MMWR Recomm Rep Clifton-Hadley,
R. S., Sauter-Loius, C. M., Lugton, . W.,
Jackson, R, Durr, P. A. and Wilesmith, J. W.
2001. Mycobacterial diseases: In Infectious
disease in Wild mammals. William Elizabeth
S. Williams and lan K. Barker.ed.2"ed.
478-493.

Gengvinij, N., Pattanakitsakul, S., Chierakul, N.,
Chaiprasert, A. 2001. Detection of
Mycobacterium tuberculosis from sputum
specimens using one-tube nested PCR.
SE. Asian J. Trop. Med. 32: 114-125.

Greenwald, R., Lyashchenko, O., Esfandiari, J.,
Miller, M., Mikota, S.,Olsen, J.H., Ball, R,,
Dumonceux, G.,Schmitt, D., Moller, T.,
Payeur, J. B., Harris, B., Sofranko, D.,
Waters, W.R. and Lyashchenko, K.P. 2009.
Highly Accurate Antibody Assay for Early
and Rapid Detection of Tuberculosis in
African and Asian Elephants. Clin. Vaccine
Immunol. 13: 605-612.

Kasai, H., Ezaki, T. and Harayama, S. 2000.
Differentiation of phylogenitically related
slowly growing mycrobacteria by their
gryB sequences. J. Clin. Microbiol. 38
(1): 301-308.

Lewerin, S.S., Olsson, S.L., Eld, K., Rdoken, B.,
Ghebremichael, S., Koivula, T., Kallenius,
G. and Bolske, G. 2005. Outbreak of
Mycobacterium tuberculosis infection
among captive Asian elephants in a Swedish
z00. Vet. Rec. 156: 171-175.

Lyashchenko, K. P., Dumonceaux, G., Greenwald,
R., Dunker, F.,JavanEsfandiari, Carol
Buckley, Payeur, J. B., Andersen, P.,
Miller, M., Olsen, J. H., Richard, M., Pollock,
J.M., Sofranko, D.,Ray, B., Murray, S.,
Mikota, S. and Waters, W.R. 2006.
Tuberculosis in Elephants: Antibody
Responses to Defied Antigens of
Mycobacterium tuberculosis , Potential
for Early Diagnosis, and Monitoring of
Treatment. Clin. Vaccine Immunol. 13
(7). 722-732.

Lisle, G.W.de, Bengis, R.G., Schmitt, S.M. and
O’Brien, D.J. 2002. Tuberculosis in
free-ranging wildlife: detection, diagnosis
and management. Rev. Sci. Tech. OIE.
21(2): 317-334.

Michalak, K., Austin, C., Diesel, S., Bacon,
J.M., Zimmerman, P. and Maslows, J.N.
1998. Mycobacterium tuberculosis
Infection as a Zoonotic Disease:
Transmission between Humans and El
ephants. EID. 4(2): 283-287.

Vol.22 No.4 October - December 2010 @



Review article

The Journal of Thai Veterinary Practitioners (2010) /ansansdmaunnddilsznaunistintnlsadniuvisdsemelng (2553) 22/4, 69-77

Mikota, S.K., Peddie, L., Peddie, J., Isaza, R.,Dunker,
F., West, G., Lindsay, W., Larsen, RS., Saiman,
M.D., Chatterjee, D., Payeur, J., Whipple, D.,
Thoen, C., Davis, D.S., Sedgwick, C., Montali,
R., Ziccardi, M. and Maslow, J. 2001.
Epidemiology and diagnosis of Mycobacterium
tuberculosis in captive Asian elephants
(Elephas maximus). J. Zoo Wildlife Med.
32(1): 1-16.

Mikota, S.K., Larsen, R.S. and Montali, R.J. 2000.
Tuberculosis in elephants in North America.
Zoo Biol. 19: 393-403.

Miller, M., 2008. Current diagnostic methods for
tuberculosis in Zoo Animals.In Fowler,
M.E & Miller, E.R. Zoo and Wildlife
Medicine, Current therapy, vol 6. Saunders
Elsevier Eds. 10-19.

Montali, R.J., Mikota, S.K. and Cheng, L.I. 2001.
Mycobacterium tuberculosis in zoo and
wildlife species. Rev. Sci. Tech. OIE.20:
291-303.

Murphree, R., Warkentin, J.V., Dunn, J.R., Schaffner,
W. and Jones, T.F. 2011. Elephant-to-human
transmission of tubereculosis 2009.
EID. 3(17): 366-371.

National Tuberculosis Working Group for Zoo &
Wildlife Species. 2008. Guidelines for
the control of tuberculosis in elephants.
Washington, D.C. United States Department
of Agriculture, Animal and Plant Health
Inspection Service, Washington, D.C.
[Online.] www.aphis.usda.gov/ac/Elephant /
TB2003.pdf.Oh, P., Granich, R., Scott, J., Sun,
B., Joseph, M., Stringfield, C., Thisdell,
S., Staley, J., Workman-Malcolm, D.,
Borenstein, L., Lehnkering, E., Ryan, P.,
Soukup, J., Nitta, A. and Flood, J. 2002.

Human exposure following Mycobacterium

@ Vol.22 No.4 October - December 2010

tuberculosis infection of multiple animal
species in a Metropolitan Zoo. EID. 8
(11): 1290-1293.

Rutten, V.P.M.G. 2007. Development of an
Interferon-Gamma Test and Serology
for Tuberculosis in Elephants. EU-Asia
Link Project Symposium, Faculty of
Veterinary Medicine, KasetsartUniversity,
Bangkok, Thailand: 49-50.

Une, Y.and Mori, T. 2007. Tuberculosis as a
zoonosis from a veterinary perspective.
Comp. Immunol. Microb. 30: 415-425.

o

Tuberculosis in Asian elephant (Elephas maximus)

1), # 2) 2) 3) 4)
Taweepoke Angkawanish , Angkana Sommanustweechai , Narissara Boontan , Anucha Sirimalaisuwan , Angkana Chaiprasert

5) 6 ) N 7 8 9 N
Patara Charoenphan , Thanida Rienthong , Worawidh Wajjwalku , Sumolya Kanchanapangka , Monya Ekatat , Manoon Leechawengwong

10) 11) 12) 13) 14) 15)
Panthep Rattanakorn , Kwanjai Kanjanapitak , Daraka Thongthainan , Warisara Thomas , Thewarach Vechnanus , Phuwadon Suwanna

16) 7 2) 2)
Wanchai Tanwattana , Sitthawee Thongtipsiridech , Boripat Siriaroonrat , and Sumate Kamolnorranath

Abstract

uberculosis (TB) is an important zoonotic disease caused primarily by Mycobacterium
tuberculosis between human and elephant. Several current diagnostic tools in elephant were
noted, however, there has been no ‘gold standard’ procedure. In Thailand, we established
“Elephant tuberculosis task force” including human and animal specialists aim to developing
diagnostic method for Asian elephant (Elephas maximus). The serological assays (antibody
detection) including the commercial kit (Elephant TB STAT PAK-Chembio®) and ELISA, trunk
wash culture, direct PCR, IFN-gamma with elephant body condition scores and history of
TB exposed. Moreover, health of mahouts and exposure were combined in this guidelines for
elephant TB diagnosis which established to achieve the most reliable results. The
recommend for treatment is combination between 3 drugs, isoniazid 5 mg/kg, rifampin 10 mg/kg,
pyrazinamide and ethambutol 30 mg/kg with closely observation to prevent side ef-
fects. The TB diagnosis, treatment, prevention and control to public health safety

and health management should be developed for this captive endangered wildlife.

Keywords: Tuberculosis, Asian elephant
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