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Chytridiomycosis in Japan: A status report for 2009 and 2010
Executive Summary

OObjective

This project was undertaken with the objective of surveying the current status
of proliferation of Chytridiomycosis and other infectious diseases among amphibians,
focusing chiefly on the bullfrog Rana catesbeiana. We aim to determine the
distribution of such diseases in Japan, and collect information and basic data with
regard to infectious diseases such as Ranavirus.

Olnvestigation of amphibians potentially susceptible to Chytridiomycosis infection

The investigation was conducted around sites where Batrachochytrium dendrobatidis
(Bd) DNA had been detected in bullfrogs and other species in the field surveys performed by
the Ministry of the Environment until the last fiscal year. We investigated whether Bd
DNA-positive individuals could still be found in these areas. The main subjects of our survey
were bullfrogs, sword tailed newts (Cynops ensicauda), and African clawed toads (Xenopus
laevis), which had been found in past surveys to have high rates of infection. Other species of
amphibians inhabiting the surveyed regions were also sampled.

Of the 35 sites where Bd-positive individuals had been found in surveys conducted
up until fiscal 2008, we were able to obtain samples at the same geographic point from 18 sites
(126 samples). We also attempted to collect additional samples in the vicinity of the
abovementioned 18 sites, and successfully collected 175 samples from 18 species (including
subspecies) of amphibians at a total of 35 sites. The obtained samples were subjected to PCR
tests performed as a part of the Fiscal 2009 Chytridiomycosis infection information gathering
project, of which 20 were found to be positive (infection rate: 20/175=11.4%).

Bd-positive individuals were observed in two species, viz. the bullfrog and Indian
rice frog (Fejervarya limnocharis). The bullfrog exhibited a higher rate of infection (51.4%;
18 out of 35 individuals) than the Indian rice frog (10.0%; 2 out of 20 individuals). Analysis of
gene sequences of 20 samples found to be positive revealed 16 cases of Type A, reported to be
highly pathogenic in studies overseas, three cases of Type E, and one case of Type Bd43.

The Chugoku Region exhibited the highest region-specific infection rate at 75.0%,
followed by the Tohoku Region at 10.2% and the Kinki Region at 4.5%. No suspicious cases
of amphibian death were observed at any of the sites where Chytridiomycosis was detected.



OSummary of information concerning infectious diseases in amphibians including
Chytridiomycosis

(1) Interview survey on Chytridiomycosis, etc.

We conducted an interview survey with eight experts in mycology, pathology, ecology,
genetics, and other fields, with respect to domestic cases of Chytridiomycosis, etc. and
obtained the following information:

Batrachochytrium dendrobatidis (Bd) found in Japan is highly diverse in terms of basicity
and the number of haplotypes. It is inferred that old strains of Bd exist in Japan. Supposing
that Chytridiomycosis had originated in urodele in Asia, it is possible for a pandemic to
occur in South America and Australia, which are uninhabited by Asian urodele.

It could safely be said that Japanese amphibians, with the exception of certain species, are
quite resistant to domestically detected types of Bd. They are not always immune from
infection, however, since they may develop Chytridiomycosis under conditions of stress.

Bd was exposed to several concentration levels of saline solution to investigate whether it
can survive over a set period of time. The study revealed that proliferation of Bd can be
inhibited by exposing it to 10% saline solution for 10 seconds.

Mass death of bullfrog larvae due to Ranavirus infection was discovered in the wild from
September to early October in 2008 and 2009. Possible reasons why only bullfrogs died
from Ranavirus in September include the relative susceptibility of bullfrog larvae to
Ranavirus and the higher water temperature during this period.

Ranavirus needs to be investigated for host range, duration of survival, and dynamics
during a period when it is away from its host (frogs), as well as its infectivity and virulence
for urodele and fish.

(2) Literature search with regard to Chytridiomycosis, etc.

We collected and organized literature from Japan and overseas on infectious diseases such as
Chytridiomycosis and Ranavirus infection, and preventive measures associated with such
infectious diseases including disinfection. We obtained information from 19 papers in total,
website articles, and other sources.
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Ecology and pathology of amphibian ranaviruses

WAFHICB T D 7T U A NV ADARE & JREL
Gray, M. J. et al., 2009, Diseases of aquatic organisms, 87: 243—266.

B

Dip < EBIVFERWEN S, AU RUANVAR T FTOANVARD T A )V A ZJREE &
L WP O REFEN I FEAE L T D, Z OFR AR A SR O BEERE THE K ORUA
(RGN O B RATE L& o T D WREM DR B D, 7T VA LA
R Dfg EAMRE T COAFBIMITAR TIERS SBHMAEN U ETHD, VAV AT
fHE K ONELBE ORERE TR L, 72 & ZIRTER SNTRRP E A~ D &R RS (R & D
b L UTESEOHEM, iR - e - EREIC L 2 BYSHR OB ETh 5, WIRAYH
BT L LTIE, MBS OERR, FLBE, MEAR UMagafk L7oiPiR. HiZe &3 5, &
D & L MARITEE . BRI T DBIERZ2AIaSE DR RIE T L, LTkt
BHUNIZRET D Z &b HVUTEEM 1205, MABHTHRIZE-TI TV
A VAT D RS R Y | A WA & SRR RR L O L O SIZBAR D B B
DTIFRWINEZZBND, EFRIKSFELTND T T UA VA K WA EEFEO KR
AL, B < FEOIH SRR RET . AR BV ARA- £ L THZRY
ANVARDENELE NS T/ FOHEERCLDbD LB DbND, AR TIEmARHD Z
T U AN AT D AERRFRNITE AR S U, FEAEBRKSCR RIS IC OV Tilkim L, RO
WMIEDTTFEICHONTIERD, £, 7T VA NVAEGIED R 7DIRERSZWHE, Y —
NA T A B FIECOWTHIRN D, 7T 7 A /b A RYLE 13 [EFREE 955 R (01E)
WD EPIEICHRE S L. WAEBEHOFRICHT 2B THLZ enb, "M ItEFal
T A —DIZODTHEEZ S OENER L. 7T 7 A v ZRA O KRR ) O ek
AR 2 Z L A2RE T D, ZOTPHEEICIT. WA ER T DM KT R L 2R
T OWEFERC, PEEMICHEE S D WA T 2WERRER R d 5, £z, RRE
PR YRR ok LB AR ASREARE ISR 1T 2 T T U A NV ADEMIY —~A T 2 R 2 fESE
IR SR R

<UUF, #EE>
EA

AR DO EARENI AR LT D, Z o CRTBURGYE X — - SEEERTEO KR
BRI L TWD, STV D MATO REFEFEF DI EN )V R ERE L Z
FTUANABIC L DEGE L BEN DD, 7T 7 A NV AIZEET S50 FEET R T
FREDHRAKROERH CHEINTWD, 7T VANV ZADOAERIZIT RAEEL 2D HE,
YIRS . BREBEICB T D AFME. A NV ARRA, F L TE ERE OB OEMEFEBAER M
aEND () .

61



B AEETT I LADEEICET ABEETIL

[REERE]
4 e N\
AEEEDH L REEE
JROLEAR, RSP, IR A
e %5 WERE A8
J
7 A L 2R FHE JEGE £ O JEG T AR OB
( v N\
& R DR REdhTO
AE. HHA AT, BEHR - X-3- P
FE. ImEHAR, SES1MERB L )
\ 4 A\ 4
4 N\
Fl dE Rk 2 Bk
TEBR 7 A L AR T B, iR, SERE
& J
/F';EJE#EEI
\ 4 \ 4 \ 4 \ 4 \ 4 \ 4
[ BE ]>[ BE ]> T ]>[ Rtk ]
A .
! E IR '
| |
| e e e o o o o e e
\ A
G2 .
KARX FLRAEF BEomRZH ABX FLREF
. BEIOBIK, E B R R, ESE R Bl EE EHEFEEY
WRE, KE, EHERYE TR, B, BEAINL
A
A A
[} [}
[} [}
! R !
[ PRk, REEEE, ik [qe--------- 4

62



FAFEDOREILE T F VA NA

TTUANAI K DMEBDOREIETT AV T, BKIN, 727 TRAELTEY, 4LKT
DRENKR L HRESNLTND, A=A T VT TOHAETORAIEND VA VAR
HES LTV D28, BAET TOREBIITHRE SN TR,

TFT AN RTEFL DN Z S D KEIIC L > TR TR Rl B a5 2
MY, T OBRBIIMEER L RWETE S 2D,

ARt HIBREEE
mABEREEE

WAMIZT T IANADEBEREAEED 1 O TH S, WAKEDZL L N FEtEDERE
REeALTWDZ Enb, MABORARE EITKERGTORE CTELSED,

KREEEEH TIL, S1AEN—FHLL ENT TRET 210, SIBEORE, ks K4
TEICRHE LR DMRATE 2 & 72 D AlRethE 23 m < . AKERBEH OShAE K ORI K RIZ I 1T
LA NADHEFRHICEBR L TWAAREMEDNH 5,

—HFR 7R TR S, S AR S K ER B CIREA U e Wl A BB AR IS BV Cid, A8
BOBENEMANMEEEEEL LTEEESZONTEY ., BEEZOWATENE E B
2B T DT AN ADMERHCEE 2B I LTV D AR B 5,

oD MAEFDOTEN T T U A NV AIZFRHEET 52 ENE BEETT 5000, BEHL<H
RRELAY 70 B IS & ARTERIZ Ko TR E 5, EFEIREBHICAER L, ShENE WA
DT CHET DRI, RIS D7 2 KIER 7 RIS L 0 S LB 0BT T
CTAZ IRV EZZLIL, NN T AU TN E T 7L T T Y
ANVADBEBERREAFEETHLEEZEZOLND,

Z DDA TEE

FAHOC RS WATHDO 7 T UA NV ADRABEEO RN H 5, MBEICOWNTILT
FTOANAORLIET LR LAOFEICL > TRABEEICRDINE I DPRREDL L H TH
Do WAEMDT F U ANANRNCHREEIZL > THERFS LD &V ) BRI AT EEME AR &
TWDN, BRHMENLETH S,

R0

186 F — RIFAR OB REE T /LTS < FRIKHRR D U A 7 2K 2 4 BRI ORI,
YL DFRRE « FEREIZ OW T OEMENARAIR T 5, YR IT MR & BRI &
0. BIEIX T A NV ARA DBRERIZIIT D EFEKAET 5,

R Y

FSAR - ShAED LA R T 2 A0 TR IEE SRR il O S R A 7288 & 72 5
IKEREEHICHE SNTe T A VAR I3 7 7008 FIC ERREAN OG5 Z L VRIE X
ncTuns,

EXEEMCBIT DT T AN ZADAEFHICOWTIIFA SN TR, FT 74
Ya g uF A NA (ATV) [IREST THRE2EMITAEFT 2B TS, VA
NWARIAITIB > T B CAFE LT BN - 72 B I AR N E L 22 D TR B 5,
T E RN R ESER A K ONENLANZ BT 2 BRET O U A L AR AR EIZ DN TO

63



THHbLLETH D,
E R

TTUANAERIZEIV RS LAIET LIEEREREND Z LITHHICH D, £,
NAEPEBENET LN D 51E0, L OMEEPREHERET L2 & 753%[1 %ﬂ’bfk N
TNDDHERIRD T FT A NANELE L TWDARELH D, £, Yryavosd
DEYEIEE H DZLTRE ?‘ﬁ@fﬁlfﬁi@FﬁT&F@@ﬁ&‘&‘ﬁTCW/ﬂﬁ)t LT ENWESNT
Wa,

Y-k T O ASRENICB T 5 T &2 FEEGH T STV R0,

2 bV AREF

A MVARTFEIZ, ERNTarFarTof RARLVEVEZEASELIEREERIN
%o ANTFaRTaA RF/VENTEMONZEZIERD DOITESL O, BHEICA N LR
T2l S D Lt lc A ER BB L2 525, A U AR FII0EEEZ M5 2
AT XV IRFUR DGR b G I K A RIS 8155,

WA OMEREEC 7 T U A NV ANELET HER21E, LD X 9 R RIRDOA F L RK &
AR NV ARFDBEAED S - T, HEOREIL LT A NV ZADRFEIIC R LY 5 2
TWah EBE2zbND,

RARDA NV RAREF

iR - — %I, ”%ﬁwﬁﬁ%* I EBEFBE L < RBIKS, WRE~DRE
PERBEWEECTH D, BREEZKZTZIED D OFWEIR G IEZ R E, £ D%
JIXHESE L, Ejz{zix@f'aﬂ%é b E. L LA XU RAOER B TIIED AT
TTOANADBEGERRONTEY, EOHICHRERLETH D,

KR FRZEO RONRHIRCA AN R T 6FICE > TA MLV ARF & 725, KR
FHEMOCEIHINEE HOEEES 7 T A TRENLTWD, £72, 75704
NV ADFFEMEIEAE FTOFRNEmNZ & LRI TND, A TOTF T A LA
ICEDREHHDOL IFEICHE SN TOWDN, ZHUT HAEFEEIZE DT RNE,
% < OWARREEEB OZHiIM:, KRS OER 2 EOBHIZ X 5 ATRetEn# x
SY R

HEOBH EBEORIK)  ShAEICA NV A5 &R LD,

TR A K DA N LA BDOWILRIFE -« (A& M OBl S BN X0 3 E R
VZIERGE AN 5 ATREMED B B

SO RRIZE S TA R LR ERY | BHEGLZ AR R L D A L AP AN 25 AT
REMEDR D D,

Bh . < OEENEE D 2 & CERMD BT D03 % YRI5
AREMEDR B D

AR b VARF

WABIIFEMZIR VAL TLE ) EBMEOREZA L TR Y, Ak OFEBEREEIC R

F5 AN U AR A ~ORSZMENFFIZE D,

B XD HHR BB A DB IR I B F LAY GEEMT =
T, OWHERME, WREEREE) AL COKEEZIKT S, mMAEEOREN IR TS5

64



AREED N B D, ERFIH L TV DIRHT, KEOKRTFTANELZRERDZ LIZX 54
BHAEEOEEPHMABRDLIDZ LK, TFTANVRBEEDKR Y B ARy MT
BN E LIV, SRR Y Y ADFE T TR T T A L ARKIELES
HEDIGRLH Y, BREEOFEIZE L XS HITHRELRMLETH D,

SR WO RERRE~DOERE AYMEOELIZE DA FUVAREZ HNDHD,
BT DONRFEMIC L DB, TT A NV ADOREEITONWTLE 5722 HHFSE
DULETHD,

s &Y PYN:3}-A

ERHDO WL« BRI K 5L R HERBERIZERNME DO REIIC K DI D 1
MBNEZ HNDN, KELIZEVEZERRNEORRIREND E VW I8LH D,
F NI & 2 G R & oEfg S oMb E X b b,

REEE), A @R [RIRRRE N F — OB b, RIMROEIIMER, @ TA
BIA RV RRF LRD RN H D, @iEEMO T T T 0 A )V ARG D GG &
WOMELH DN, ILITHERMLETH D,

BOANAROEN - 1HY SUT2KRRMEI W) BEYGER O & L CoRIA, FETEER
FEOMGEIZ I VEZ 2, WEFECIERBEZE LT A, BR, FEFICL > T
WD REMERH O, B e U QIR $0EE, s, 2R, A— 1%
N D, FINCEES G FRBREARR LW AEZER L 0D, £, Ly
h, Bk EH3EE L CEZR CAES ZmABEOER M THONL WD, CKEO 3
DO EHEHGAPE TITEL466 T IED I TV PNAERTIA SN THDEN, TDIHH
8.5%MNTF A NAIR L TWD) |

RE LR

B CoER E RIRRE : (1)

FRRFHRE © (1)

FAZE D E CTORM : RIS L H EORMEIC LV R, TAOHZAROFZ <~V
7V 2RIZT T UA N ARG AR A BRI L 2 A K ABN DT RS HAR D,
90%LLEN S HERIZI2AUMNIZSEC LIzt o®RENSH S, —J7, EitEREO A4
VTN I VETTUA N XD ERIZKE S LS S AT E T
ORFFIZITZ VIENRH Y . 4 HEZIT 6 HRIZHETEES HIGD, 5% B3 6 HE
TZIX20 H INIZAETE LT- B STV 5,

BW T UA N ADIRY L ZOFER L LTOERE (5T 7 A )V ARYIE) &2 X345
DIITEHOBRENVLETH D, 7T VA NVAERET H-OICA2 72 2WREL, M
M. MR U A VA SrRE, EEEMEE. o AW FRIFE (PCR. RFLP, SDS-PAGE
7E) BhDH, L OBRBEITEERTHLIMETHLEMRTE L0, AR TOMAEITIEE K
/NREEDREH CHEIME S AL D NE Th D, FRPEE TWVD Z & OBk PR A
DB TH O R E DI N EEELZ T T DN NEDIEZDHEDHRTH D,
TR LR OB TS Z T2 b5, L LR TRIT VLSS
TERWVWI ERRETH D,

P—_A TR (BHAE) : FREEOT—_A T 2T, BIREEOE#ETHD, L

65



MUIRIN S T T T A L AT DU TIRFIPHI MR 2 BN FE STV D LW ) 1
Wix7e\, 7272 L, KETT R —NEAEYEIRT S 2 #ilk40 4 Fr CoIeg 24
TV T REN L THDIEN, ECRTF - 7uavey M@ U Tk —< 17
AN B2 P A Z BT Ch 5, KETIIIEEFIFRN T 07 A4 NV AZ Do PR
HIZ LD KREFRICEHT 2 HEZ IR L T D GBI |
TFTIANADRRAL L T4 20REBHHINTWD, 28 Wik, J&F 72 13m0,
FEDADT T (JaWNR) ThHD, BRI OV TOFHLAE LD NiE (FFl2
sk & BHigk) O EHELE T %, 2 OMOREHIGME T BUSHETRIC 7 A L AN RE
LI T0s LW b Thd, WO HTADOFE Ty 7 o E RN TR T
X, Bl IR H GBI L C20% D AkEME, 6 %Dt E . KIEA T 71322% 0
BlztE, 12%DOBEMEEZ R Lz, o T, FECERO B R EE 2RI TIX, BE A
U7 X0 RImOMRENSHELEI NS,

TFTIANARED T DITEEE LT ERITLHSE L, 3 F8ETHRET 50, 95%
Z ) =)V TIRAET D, WG & RO BAG IR E O BN EL 52 D720, #BHT
A F TR LT <,

FFUALINRADREE

BrEUFFARIILL T O X ICER SIS,

PIRARZ T H 0T,

OF UYL R AN G L < IZHPRAICIER LTV D, D0

QINETLERIEENO BN, 21T

Q@BEM OIFRJFAR & BRI SR 5,

TF AN L THERELORE DL AX1990FEMNELIETH 0 | FrBHFEERO X

INCHZ D, L LIESE ORIMLZ Wi OB OB S & 2 O THAR RIZT 1D
BrEURFIR E RO T 2DICFEBRALETHY | EFRO ) L2l EO&t 23546
DT F AR LS5 LTS5,

HIR R ORI LWERDO T A VADENIL25E L. A MLV ARFIED 15 E
DHERRER TICE 2B ANH D, TT A NADERITELL L AEERH Y. WTh
IS T O MIEEL VAN ZADRFEREFH—BOITIZ L VIRES LD,

TTOANRIERORIERST D2, 7 AO—EPRFEEINTHAEZ L, T
FOANADREZTANAELOFERIZEI D bOTIF VW EHESN TS, Lol
S ATV BERRIZ 7 DAL DAY RS O BRI 721E D D &0 EAFIZ DN T OBEBFIR
AL, T AN ADRR AL FRE L T AR A SR LT D,

e
HAROBOERICHNT D T T T A VDB
BEOFATHREET WL, FRFEEROBYENE R CHIVUTEROEIZ XL 0 1EE
BEOIKRTABZ 5720, HBEEEROERERRKR L 1325208 FHT 5, Ll
NG, BEOREREEDFE, HREERORET TORmWETRR, & L CHEERFMED
AT R LD FEOMBO f e 2 m o, 7T VA VA —EFEBGRTIEZN LR

66



ETHYBLI D, FIEL, TRTOMAEFEICOWTE YT 5T Tide  AIV=—F
2 U A TIEHARAEREBIXZEAEFEET, BETO VA VA EFHITIRS, BEK
TFHEDENRBD LN TN D, o T, HIMATHDOREMN T T 7 A /L A2 L0 e
R T ENE. U A VA DAELFHESCREGRI BT B il A O SAEE A B L O KF
PEIZHRAF LTV 5,
St T RE 2R PR 2 HRRG

TFTUA N AFEGUIRIRD A N L A KA DRETERED U A )V AP K 0 584
22000, ABIEEIOMEL LTRETDHIZELDHY 9D, ZTHIEFEL DA,
ABIA B VAR FAZ XD REIMHHT LT A L AROBEADBBER L TWDHID, 2
B & D THIE S T T AV AEYSRE D NI L DB S 8D 2 Ltk D,
WA OB O F P ELEN TV ARVEAE 2B H & L CRET 5 2 L 23k
BAONMORBE F/MET 270 s N TEBY . ZoiEeE LTidd72< & $30m
EO|END D, FHOITBEIC, WABHOBHN S 20mELM AR E T D Z L TF
WX DEESLT T UANAOHBLZMZ 20N o0 LT orHEEL L, £72, 1k
LR ORI & RO BIZIRE L7720 Mizesic X 58 mAIO BRI B L CIdmi A%
FEHUC 3 BN E DIC LT T 5 Lo - Bk B4 £+ 5 2 L T, (L3 WE
2L DT T AN AEGEFRE~OBIEN B LR T 22N TEXETHA I,
FRIEIRIZ X A5 ZHINT 5 72D OR2HIE L R 25 Z &N TE 5, mEEOA
BIOBAENHESEIZ GECETIZ) 7T UVANRITEETDHZEDRHDLZ LD,
Tt & & 72 WA OWRLIIHT L7 A L AEOEA Z [ =D SN RE Th
o THRU—MTIEIHVETE L CHHTE Z2WAEHIISERIETHO 2 bz b OIICR
HNTEY, ZhEEED LTS DT 2 ik oA 28535, £/, Hkn 2z
WASEAEROIRIEZILT T U A NV ARMEGEHEOT T 2/ Lz, 62, $90EFE L
TOWMAEOEENTEIITIEINDERETH D, MEHOEBEMERGIZOWTIE, 7
FOANAREOXBCE OB L LTI R&E EEE L,
TFUAINANEAEEOKREICEEL TR, Y%7 A VARSI Y LT
BRI E D ER SN D 22 L0, i, HERERER (0IE) X7 7 U A /L A JEYYE % i
e LTHRE L, EBREXEICEE L COMABEOFIMREE 7T A VARERED-
DDOHA RFA U EFE LIz, £o, WAEEDT T IANAREOBWHA R4 2%
HfiihCTh 5,

T F ANV ANBREER THH R AT D ATREMEDS B D Z LT A D A, AR
WAERT 2EFT O LI oM O EE T _XEThH D, T0%TH / —/LR
FV3DRIFACICEZ T o 72 & OWENH H1F0>, 3 %E AR 0. 75%Nolvasan
(2% 7 mN~F D0 TFRE) 2RV 1 OB HER T F A L ZADORIEICH
e OWMENH D, —TRIZE o> TEM OMERITEEREN TIZARW2d Lt K
WERE CIRET 2R PH LT RETH D,

RIRNE PR YHEBIIE, AICHER L7 oL Uy — 23T T 5 2 & BMAREK
AEHFHEBOBRFRAIRICE IO L&, B—bX—=UR T Ly N TR LERETDHZ
LRI RETH D,

67



e D J mtE

WAED T F IO A N T 25 %DM FEHREE LTROE SR b0 H 5,

- BARTFHINFSE
- R DOFERE
BB TEIEIC KD U T U L

© T T A I ATEGE DR AT
c B2 DT T AV ARRIT KT B R AR
c KR/ —_A TR L D T T U A NV ADRAE L RATICET 23R
© T F A IR DRI EF AR

T UL INVADARE
* TT AN A DGR & BB T O AR
« WA DR BT L DD 7
« A MV RRKFE T T U AL ARRYGIER £ DO BIR
- M DIFIFIA & OFE A BILR
s v T TV a v AU O (TAV Y a U ARREER R E)
ATVLAND Z F 7 A VA (FRIZFV3) IZBE9 5., 15 £ — W ARERE DT 4T
MEEEE =2 ) T LB E DR KB REFEO Y —_ A T R, FETEIRDRE
P TFHIRAES T =LY R EOBAE ST TERTHOREE LU,

Amphibian chytridiomycosis in Japan: distribution, haplotypes
and possible route of entry into Japan.

HARDOWALRY R H EIE : 94, ~NTadA 7L HR~DEZLNDRANL— |
Goka K, et al., 2009, Molecular Ecology, 18: 4757-4774.
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SCHER 3
Endemic and introduced haplotypes of Batrachochytrium
dendrobatidis in Japanese amphibians: sink or source?

AARDWAFICIT 27 =)V YR B OEATE LSRR 0 AR ERa 22 Gk
21T aA )
Fisher M. C., 2009, Molecular Ecology, 18: 4731-4733.

B
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Rapid global expansion of the fungal disease Chytridiomycosis
into declining and healthy amphibian populations.

HEMEREBY R D ERED, RS LT 2 il A E AR R X OMEE 2 (B REE~ D 20l
TR BRI DAL R
James T. Y. et al., 2009, PLoS Pathogens, 5: €1000458.
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Amphibian Commerce as a Likely Source of Pathogen Pollution.

WA FH D EG | 23R TG YL Ji C do 2 B
Picco A. M. and Collins J. P., 2008, Conservation Biology. 22: 1582-1589.
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LITOXMKRERET D,
- fEEVY (WA OIUEELBEhoE=4%1 7,
- $70 fHIE Ol AFEOR R AR (BFEMY L B K) EBEENCER L, #9055 L
THRIFIRZ VU —DJETH D rREERITT 5,
0 N &Y EE BISKR L CURB NS XA MAEEDORERDO Y A7 IZOWTHET 5,

Magnitude of the US trade in amphibians and presence of
Batrachochytrium dendrobatidis and ranavirus infection in
imported North American bullfrogs (Rana catesbeiana).

T AUV BB HWAFEBE OB LA SN T NVICBIT LI VYR E LT
T A L Z DR Y

Schloegel L.M. et al., 2009, Biological Conservation, 142:1420-1426.
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v ¥ A=)V (Rana catesbeiana) \XMHEIFAEDOX ¥ U 7 — ((REHE) £Ex E#’L“Cb‘%)ﬁi
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T T UA A T8.5%(50/588) T o 7o, AMFFEIT LD 24D 2 DOEERIFFIADTTHIC
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Quarterly mortality reports.

Hp AR B DU - 30 f S s
U. S. Geological Survey, National Wildlife Health Center

http://www.nwhc.usgs.gov/publications/quarterly reports/index.jsp
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1) Saprolegnia sp.
2) Amphibiocystidium viridescens: 20034 IZ[RIE Sz A Y & b 7D —Fl
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SCiEk 8
Biosafety during Amphibian Handling and Mortality Events.

i AEFE DB D PO RFI KL OVK BRI AERFDONA A8 A 7T 1 —

U.S. Fish & Wildlife Service, Abnormal Amphibian Monitoring-Other Standard
Operating Procedures
http://[www.fws.gov/contaminants/Amphibian/OtherSOPs.html#BIOSAFE
Adapted from How to reduce risks of you transmitting an infectious agent between
frogs and between sites ( Spear .R, Berger .L, Hines H, 1998).
http://www.jcu.edu.au/school/phtm/PHTM/frogs/prevent.htm
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http://www.jcu.edu.au/school/phtm/PHTM/frogs/prevent.htm
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Survival of Batrachochytrium dendrobatidis in water:
Quarantine and disease control implications.
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Hygiene Protocol for Handling Amphibians in Field Studies.
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http://www.jcu.edu.au/school/phtm/PHTM/frogs/field-hygiene.pdf
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Disinfection of field equipment and personal gear

B ONTRA AL & B NPT A Y DT 15

Miller D. L. and Gray M. J., 2009, SEPARCS Information Sheet #10.
http://www.uga.edu/separc/TaskTeams/DiseasesParasites/SEPARCDisinfectingGuidel

inesFinal.pdf
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Efficacy of select disinfectants at inactivating ranavirus
7T AN T DIHEEODR
Bryan L. K. et al., 2009, Diseases of aquatic organisms, 84: 89-94.
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Amphibian Research and Monitoring Initiative: Concepts and
Implementation.

AR AE A =277 7ARMI : 27 b & Ei

Corn PS et al. 2005, Scientific Investigations Report 2005-5015. USGS.
http://pubs.usgs.gov/sir/2005/5015/pdf/STR2005-5015.pdf
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Management : BLM) & 71 L T\ 5, USGSIZZ D & 5 2 Buf 2 BHsE L, BHpi ) — X —v
v T H D OIZHE— OB TH D, & D DX USCSITENC 72 A SH D ETG
FRBHR AN, BT, R FEOMEZITo TV, £ OAREHRIZONT
g, B, KEHBEOZ OE=4) 77 ur 7 52FEm L TNDLIN6THD,

ARMIGHE > HAI M A O A b oBifE 2 L0 R<EMRT D52 LTH Y BRI
UITFONEREGEEND,
TAUBIERNBIOEAN (L ZETT V) a7 AU BEA—D G |
D WA OFESCHEDO D MLMMAEL ORI BT =2 ) 7T DRy FU—7 fz
HET D,
WARICHEN DL EMON TV DBREERM 5T - B L. T ORMFOENEIRIC
B HERIZONWTRET %,
] AR D E AP w T D RUIK & FF E 3 D e & R 9™ %,
W ASAORGE 2 R D W B BURNLEE . —RTTRICK L TEwELT 5,

ARMIGAEIZ FRIDO L 57T 2 v RO E 7p > T D,
PIRAZ ) == I L~V =X ) v 7 OT—HINEICEGEN D, T —ZITUSGS

EST A A e P o # — (National Wildlife Health Center) 12X > TEZREIN
7= HFHEICHEWINE S LD,

89


http://pubs.usgs.gov/sir/2005/5015/pdf/SIR2005-5015.pdf

X ARMIE=%Y v 7 #&X

APEX MONTITORING
EHE=FY 7

TEASZE A 2 BB L\ M s e AT O
AR RN OV TR S
oD OFRA MR,

MID-LEVEL MONITORING
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Unusual Amphibian Mortality Report
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Background document for the Threat Abatement Plan: Infection
of Amphibians with Chytrid Fungus Resulting in
Chytridiomycosis.

B OB IRE I DA S WAERHO Y AR BRI KDY AR EE

Department of the Environment and Heritage 2006.

http://www.environment.gov.au/biodiversity/threatened/publications/tap/pubs/chytrid-

background.pdf
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SCHR 17
Amphibian Conservation Action Plan
Proceedings: IUCN/SSC Amphibian Conservation Summit 2005.
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Gascon C. et al. ed. 2007, IUCN.
http://www.amphibians.org/ASG/Publications files/ACAP 1.pdf
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Collection, Preservation and Mailing of Amphibian for
Diagnostic Examinations.
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USGS, National Wildlife Health Center
http://www.nwhc.usgs.gov/publications/amphibian research procedures/specimen_coll

ection.jsp
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Collecting and shipping specimens for diagnostic testing.

W DT 8 OFBHR I « 44 51k

Miller .DL, & Gray M, 2009. Southeastern Partners in Amphibian and Reptile
Conservation, Disease, Pathogens and Parasites Task Team, Information Sheet#9
SEPARC Information Sheet #9
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