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Chitridiomycosis in Japan: a status report for 2008 and 2009
Executive Summary

The aim of our study was to examine effects of pathogens, including Batrachochytrium
dendrobatidis (Bd), on Japanese amphibians. We investigated the distribution, ecology and
potential effects of Bd on these animals, sterilization methods for Bd in the laboratory and other
reported infectious disease of amphibians.

Japanese distribution of B. dendrobatidis

In 2008, we obtained 168 swab samples from 19 amphibian species (including
subspecies) in 27 plots of the country, including 16 plots where animals positive for Bd had
been collected in 2007. PCR analysis showed that 18% of samples were Bd positive. Bd was
detected in four species, viz. 82% (18/22) of bullfrog Rana catesbeiana samples, 45% (9/20) of
sword tailed newt Cynops ensicauda samples, 20% (2/10) of African clawed toad Xenopus
laevis samples, and 20% (1/5) of Indian rice frog Fejervarya limnocharis samples.

We determined seven DNA sequences for Bd detected in sword tailed newt samples.
Five were type A sequences with high pathogenicity in other countries, one was type E, and one
was type W. Several haplotypes found had not been reported previously from Australia, Central
America, or South America, where there are Bd pandemics. This suggests that the spreading
process of Bd in Japan differs from those in regions. It is very likely that Bd was distributed
throughout Japan, and that its haplotypes were already diverse prior to first reports in the
country.

The Bd positive rate was high from the Chugoku region westward [80.0% in Chugoku,
46.7% in the Kyushu region (except Nansei Islands), and 45.0% on the Nansei Islands]. No
suspicious amphibian carcass was found in any of the sampling plots.

B. dendrobatidis ecology and effects on Japanese amphibians
We gathered information on Bd biological characteristics from the literature.

B. dendrobatidis prevention and sterilization
We held expert hearings and reviewed published literature to assemble a body of
information on methods to prevent Bd infection in wild amphibians. One expert suggested that



the sterilization of amphibian breeding water is unnecessary when it is drained into sewage
destined for chemical treatment, but others suggested that water should be always sterilized
according to the principles of infectious disease prevention. Methods considered effective for
sterilizing field equipment and breeding water included soaking equipment in water >60°C for
more than 15 min, or application of chlorine-based bleach or sodium hypochlorite. In addition,
itraconazole was considered an effective treatment for amphibians with chitridiomycosis.

Other infectious diseases of amphibians
We assembled and reviewed information on infectious disease of amphibians (including
damage caused by ranavirus in North America, Australia, and UK), detection methods for

ranavirus, and recent fundamental studies on ranavirus and other pathogenic viruses.
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Epizootiology of sixty—four amphibian morbidity and mortality events in
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Five amphibian mortality events associated with ranavirus infection in
south central Ontario, Canada.

HFE A Z2 ) AMPEBICBIT BT T U A NV ARG BHE L 7=5F D f AR
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Amy L. Greer, Michael Berrill, and Paul J. Wilson
Diseases of Aquatic Organisms, 2005, Vol.67: 9-14.
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® 2002 4 Oliver Pond DYN % SEERE THE L7 EILN B & A )L A f5 HY
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Lo BYEORRRMERE L D, SRR E R ET D HREER S 5
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> B=F U T ET TN LE
> JEYYIE D EIARE~ DB OBV

Frog virus 3-like infections in aquatic amphibian communities.

KA T ASEREC I 1T BDFV3EE U A /L R Y

Duffus ALJ, Pauli BD, Wozney K, Brunetti CR, Berrill M
J Wildl Dis, 2008, Vol.44: 109-120.
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B L. MABEOMEEERD ORK & > 720 LIV WMEEYRICEE#E ST b T&E 72, K
WFZE Tl & 2 WA S O MUl B AR IT 3 TLUFV3ER D A /L A @Fﬁmjﬂjﬁ‘kj EMED B 5 1E I
BLORAEELZRHAT A Y AT —BHERNE TR ERZ R L2 2 A T4
22 A O AR S AR BEDSFVIER U A VA EZRE LTS T E R ot &
ZTHETHIHTAR, T~~HZABOAH~T v 7> (WFET BT )vRana sylvatica,
Hyla versicolor & a—J AN T)VIED—FEPseudacris spp.) . ShEDOY > a4
(Ambystoma spp.) . 7 FAF YV (Notophthalmus viridescens) \ZIRIFTAIICREEYL S /&
oo SWAEFREDEWERELZRLIZZEND, Y va v oA idmE, VA VARAERE
EBRD D DEBX BN, BT ET HHZ MK VOB FER TIL, IRE ST
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AWFFNCBNTUI N T 7V oy a oA BoY vy a v odNgb B HRT oA A%
FHETHDHEEZ LN,

Characterization of an iridovirus from the cultured pig frog Rana grylio
with lethal syndrome.

BRREBEHEZE LB T ¥ ) ax )V Rana grylio MHBESNT-A

U RoANVZDRHE

Zhang, Qi-Ya, Feng. Xiao, Zhen—Qiu Li, Jian—-Fang Gui, Jinghe Mao and V. G. Chinchar
Diseases of aquatic organisms, 2001, Vol.48: 27-36.

BR
FCHERGSEN TR ORIE T ¥ ) o= H )V Rana grylio (DEFEM) XV, GV-9506,
RGV-9807, RGV-9808, D3 >D T A )L AN G HAVTE, LLRTOMIE T, SN HBES L7
RGV-9506 03 EE A & & FEREFAIIMFRIZ K VA Y RUANVATHD Z L aR Lic, RIFA
TIE IR D BERIZ DN T, KV RIEICTBES NTZ2oD 7 A )V ARk & HT  FRBRAD Y,
FHARR B PR B BAMEREEIEE . TR, VA VAR Y XTF R J:DNAODﬁ%'JBEU?H‘@
VSR VKENE, PCREGIE, 20 7' REH (MCP) Bin1 DRI RS O fEATIZ
FVFELEFEEZ O LT, 3OOt SN A NV AIZHWZHE—THY 77“'74’
WA (Y RUANVAR) OREMERTHLFVIICE THELS B TWDZ ERHLMNE >
T2 (ZExERLE) . ZNHDORERIZEY RGVIZIFVEO—2DHA L E 2 HARETHD | FV3
BROA Y R A NVAIEIES T MZB O TIALS EERER (FRR) 2T LAURIB X
ni,

Pathological and microbiological findings from incidents of unusual
mortality of the common frog (Rana temporaria).

S —ua X7 BT x)V (Rana temporaria) EHEIXIZBITHIREFER., WAEYWE
HI BT

Cunningham, A. A., T. E. S. Langton, P. M. Bennet, J. F. Lewin, S. E. N. Drury, R.

E. Gough and S. K. Macgregor
Philosophical Transactions of the Royal Society of London, B, 1996, Vol. 351:
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PE LR, 20D EL S THIEBRENH D Z EVHBA L — D3R EEE T, b9 —D
AR Z RS E LTWe, UL, WGOREFERCHRBEOHRENH Y | W7ok
T HREEOEMBEFOFT AL Aoz, AOREL2 R+ RESh b7t )
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NIZb DT, TZrEF ADMRHOEITIESG OMERERIOEZ L DRELH D, £
NZENDFERD =V DR JERE % BB TRELIZE ZA, 4V RUA L AKRRLT
MRS EHMEHME R L2 =V OFRICIZA U RUANVAEEFEW R o0 -7,
Fo. AN AE R LTI TIVIENS T T 7 A VAR DN 0BG S vz, 18
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PIRTEHE OB DEYL T2 L& 2 5TV “red-leg GRIE) "0 HRIEAIL, BYDJHIA
LT TS RAEO IR AR ABEEOFEIC D BT, AU R YA LR RGN
FHRKTH D ERE LT,

Immunohistochemical demonstration of ranavirus antigen in the tissues of
infected frogs (Rana temporaria) with systemic haemorrhagic or cutaneous
ulcerative disease.
EHMHNMEERABERZRTEEZE L3 —n vy XTI T/ (Rana
temporaria) RAFENIZHONTZ T F U A NV AFLR OS5 ERE L ERIFER

Cunningham AA, Tems CA, Russell PH.
J Comp Pathol, 2008, Vol.38: 3-11.
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Experimental challenge and clinical cases of Bohle iridovirus (BIV) in

native Australian anurans.

F—ANFVTERHERBEIIBITIAZR—NVAY RUANVADRBREYG L FEH
(B 2R Ye )

Cullen, B. R., L. Owens
Diseases of aquatic organisms, 2002, Vol.49: 83-92.
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ANADEBEDOL NIRMTH S, BYMEIEMAREEIE 7 A /LA (BHNV) Z /325 L 912
REI SN T T4 ~—%LiZ, A=A AU RUANVABI) DBETFT o —T 2HEE LT,
PmkFVF7HVF%;iOT\$w79VEE%\N374V@@éﬂkﬁiﬁﬁﬁ%
%Mtk%@ﬁ%BW®&@@@ﬁ’%%bkoﬁi»%@@ii%%i@BW@%ﬁﬂ%
Molz, BB TFTOAZNVEOBEERB IO (HAD) MITIZEWTIE, S EDOKRT A |
T~ T )Vitoria caerulea, L. alboguttata, Cyclorana brevipes, & Pseudophryne
coriaceal X VEN o T-, MWL R (100%F 7 I1XF T VY) SRS, Y H
LRI LY EHFE~25 H LIS LT, MM AR Z BT TR, B, P 36 1)
LR TH T, LV EBHENCEYE L 2 VECIRBE R~ E VT ) VBN A DI,
BIVIZEYe (BEfl) %0 H40HLL ECTH L cacruleaD Sh AL EATEES L, L. alboguttata
DOFAT (BIREGE) TRAYIOFL L5200 H LTS 9BES V-, L. rubella, L. inermis,
L caerulea, Cophixalus ornatus & Taudactylus acutirostris®BIRIZ30H 7>5100H LA
OB OFER TR AEDPME DN > Ty WL DD FEF] TIXIE MY N L 540, PCRIZE - T
BIVAWEH STz, ¥ 7 AENTHEINT-OAMFEDOBHAERIEL caeruleal ¥ R=—0
B T CREENIEETDOINE Pseudophryne corieacea Z#BIVPCRIZE » T L& =
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BIVEEBRIE G D 7372 D 1BV TH PCRIZEAFE CBIVE RN T 5 Z LB FEETH Y E /-,
EFEIC R 2 DMAEFEN L bR A TH o7z, 7T VAN AFIA—ANZ U TITBITHM
ANCHBICEEZ 52 TWH 0 LitZew,
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Rana catesbeiana virus Z (RCV-Z): a novel pathogenic ranavirus.

T A VAL (RCV-Z): - BRIREME T F A LR

Majji. S, Lapatra. S, Long. SM, et al.

Diseases of aquatic organisms, 2006, Vol.73: 1-11.
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7 > M )V Rana catesbeiana D ONNIED A X < ¥ 7 v OWNIEMBEN L OB ST, 7 A
VAKX DSDS-PAGE (KT VKRS R U O AR U 727 U LT I R VESIKE) 14
WX DT e DT REAOT X KimOELHI D5 1%, RCV-ZiXfrog virus 3 (FV3)
EMOMmBIFSCHIHI Y SN T T UA N AL LSBTV, L LR S, Xbal &
BamHIIZ L% 7 A )V A7 7 LDNAVHAL 1% ORI REER MR 7" 2 7 7 A L D438 6 (FV3 & 3R
X EBRDLZENTRBINT, IHITFVIE IR Y | RCV-ZIZ T A NV AZEBT D EEAEY
FERRBHAAIR 1 2 « (elF2 ) HAWE DB+ OERED A B —% 5 ATV, FV3ERCV-Z
EUVHTINDF LT v 7 VICERBIEIE D L, RCV-ZOIE D MBFV3E Y & IiFE M TR
<, F7o, FV3ZHERNIEG S E D EROV-ZIERIZ K AT A BIHT 5 Z 3 ghoTe, 2
NHDFREFRED | ROV-ZIZH Z/VITERTELHEDO T T UANVATHYD , UANLRITHIT
LelF-2a OFEWE (vIF-2 o) ZRFFT 2 2 & AEIEOHEE L BiEST 2 2 L3RI ST,

Molecular characterization of iridoviruses isolated from sympatric
amphibians and fish.

FIRTHED B SEE & ORI b SBESNIZA U KA VR 05 FHIF

Mao. J, Green D.E, Fellers. G, Chinchar V.G,
Virus Res, 1999, Vol.63: 45-52.
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HNWAEHO DA NVABEAREE 2D, FHEFZOWTHD, LI sanmibsni,

Ranavirus infection of free—ranging and captive box turtles and tortoises
in the United States.
TAVBICBITIHEATBIOCEETONITA « YT TAEDT T UA VA

Johnson AJ, Pessier AP, Wellehan JFX, Childress A, Norton TM, Stedman NL, Bloom DC,
Belzer W, Titus VR, Wagner R, Brooks JW, Spratt J, Jacobson ER.
J Wildl Dis, 2008, Vol.44: 851-863.
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Transmission of the Ambystoma tigrinum virus to alternative hosts.
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Experimental evidence that amphibian ranaviruses are multi—host
pathogens.
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Ranavirus in wood frogs (Rana sylvatica): Potential sources of
transmission within and between ponds.
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Influence of temperature on Ranavirus infection in larval salamanders
Ambystoma tigrinum
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Transmission dynamics of the amphibian ranavius Ambystoma tigrinumvirus.
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Habitat fragmentation as a result of biotic and abiotic factors controls
pathogen transmission throughout a host population.
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