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BEMRIMA4E (Rana catesbeiana ) AIRE » U RRRFTE - 75 1980 £V
DA » AEEEE 2 R4 LR - WREEE(E - 5534 Aeromonas hydmphlla 5 REHTRR IR
SR © ATBRP R B8 R TR B s i -

1982 £EhBAM A MEREBHYE - BB BRI RIS - LS E TR -
BE A TERRA S - e 8T Streptococcus spp. IS RER R
W-BBERETH - 42 £0BBESK - FEOETRELFBR Lancefield
grouping system 2 A: B C- D: ER G E—#, BREMARSEER
(‘heterogenic ) « b S fIE1 /3477 R 1L 1458 [ RE IR 4 4 M SER B B BB A BV B 3
FRE S. feacalis ¥ S. faecium R Z R M AN G BHESH I 2R - £ 208
Streptococcus 4k FEIRPELLSAME FrkE 2 IS - BIRNEER - B AR/ NEER
BB EM: -

1987 SFHILMR AP RETA FHIRIE - HRABNSEST - BREERY - A5G
Bk - ABRBEAERL - BT ESEMCERA S FRMREER - LERED
5 - WSS R AT S BB AR Flavobacterium

45T Flavobacterium B BN EERNE A TSR - Hingm
ERBRIERBEEZ F. meningosepticum BEEIIEEZE - WEELS F. ranacida
sp. nov. - {ERFHZBREIRIEC HMTRE -

THATEFHERAELIENE  IRIEVERTEREYE  AERREEES
BYIREF - AR R E B RRE ISR ET -

G
EEEERIESBR T 1E 1924 £E00 AR LATEBALS (BMRIOERT - 1943) » {Hif
R - 1951 FEKERBRATAAG R % - R 30 BERERIEREITE 1980 fﬁ{‘%
PRINMSHRA NMIBTEES « RS > TRRAESHES IRENRYE » R sE
RARTIER > EUESPBFERERRCR T > HESE T T MER SRSl
BRIECEHERZE -



HIER - WOLsk

TERF A RBIEFHEIRE - TERZHEDLFEIE  BERRENRLES
ZZ R, (Amborski et al., 1974a; Glorioso et al., 1974b) » FF4 SAYRRYL IR R B4 AR ELIG 3R
AREIEOLT » IERERABIER T TIEER

R EHOMEERR S A01EEE AR (Carr et al., 1976; Chung, 1990) » BH# R »
iR BEE B Aeromonas hydrophila (2R 7 (Holt et al., 1994) Wl EEEB EE)
M Aeromonas Bz 8kE) » HithZ# Pseudomonas aeruginosa » P. fluorescens » P,
putida» P. sp» Acinetobacter calcoaceticus . Flavobacterium sp. LI B B 8 &
Proteus thz P. mirabilis » P. vulgaris » P. morgani (Morganella morgani) » P. reftgers
(Providencia rettgers) .Ed Citrobacter freundii 2 » FE [ "Streptococeus-spp. &
Flavobacterium ranacida sp nov. 7 EEAIEEMER -

BT A R SRS TR - TREEBRE KSR (1977) A. hydropila gy A-E B 2 0
RLER R B BB BB E - Liu (1983) HAHBRERN4ERE T ES2SHHEIE
(general septicemia) F: & B8 ERIRIENRIE - 1984 Fit SR BB IRMEREE (S
30> 1984) RECEEE (8% - 1987) - F 1989 FLURAIE A S EHHRIFE—RE
AR AR RN AR - MR BRIRR TR E TR - SERETEEYRZE
AR P HEEH E Y RG] (EREMERARIZBER - MEFEREEAST EHE
B A RRITA A RS E - AR -

AR FEESENRE RS LEN » UBRESEHNSERE— S RN
B o

% B R B &
R AERFKMKRE
#IE 1980 SR HIHARALS - MARZMEHA 1~2 Aﬁﬁﬁ%ﬂhﬁ%ﬁﬁﬁ » ELERREES}
B - BRRICC IS ARER M RE B ARSI - WA - HERHRE
REREBRIEREEERT A -
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M REERGRRERF R R E R IR R EMERE » REESIRETHABEER
BB EEIY TSA B(BHI » BA S BE F » B 28~35°CIRE T 24 K 48 /N
ERBHIERE EBARIES BEMLL -

CHEEMCE » BET—REE - £8 - £UEPEIE - EABEREZHES
ﬁﬁ%%& BH 44 {R 4% MacFaddin J. F. (1980) = 5 ¥ 1T - P EE M 3 Bk Bk National
Committee for Clinical Laboratory Standard (1984) 2 disk diffusion susceptibility test
method » B/ Muller-Hinton agar B[l TSA TUft - SIERERIRE 2 kIR 35°C -
24 /NFF B EE -

¥4 G + C mole ratio 7 HIE H&E5FIFER Marmur and Doty fyRE#E%E (Marmur,
1961) K HPLC #yE #5: (Katayama et al., 1984) - DIRj#E#EEHIE<Z Tm {E » B DelLay
method (Delay, 1970) 35 -

SERRE Y BESEH S EAERRSESBENRIA B REAF SR =
ATCC EIREHRGET 35 tk - RES T P EB(BEEIRA two-state data » RFEFTERYRE
BB ERGEEER 1 R RIS 0 (FBRIERS 0) - £5HE M 51 WA - RE
FH#EFEH Romebug 1984 = 4E#r 8% » [/ Rogerot & Tanimoto » Taccard » Sorensen »
Yule . Hamann % 5 FEARUREEE UPGMA JRET%: » BRI BIF REFE AR RE
(CPCC) » AUER = & R ISR -

ABAMLIREL 24 /N 2 BB BUH lyophilized FK AREFEER -

R

SEERERIRIRMERIELL 28°C Bk 35°CHSEE 24 /NiF TSA AR HERELL 0.85% HEE
4 BUKECRGE E R ER T BILIES: - B EsiR O A TSR - FrE RSk - &
BBV B S 5 B SR R B SRR AT ¢

BER < ERRIL 7 # » 43 BIE Streptococcus sp. strains KA-41, KA-45, KA-46 &
KA-40 IR B It &R IEFT4 B > S. faecalis ATCC 19433 . S. faecium ATCC 19434
HI|E ATCC 2%E#k  Flavobacterium ranacida sp nov. (8 FEff) 870424-1L S
B ERT B -

MEEFNY 2 E 2 » Streptococcus sp. BEEFTH B S 4 4 (R. catesbeiana) (#5 200
9) - FREREE (R tigrina) (#5 15g) - ## & (Cyprinus carpio) (#5 200g) » B30
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' (Oreochromis niloticus) (#3100g) X/MEE (.C.R) (#520g) - F. ranacida sp. nov.
RUFIM4-4£(60~70 g) » FREREE (50~60 g) » #4E (R. limnocharis)(10~20 g) » F{EKHE (R.
guntheri) (40~60g) » H A& #8 (Anguilla japonicum) (10~20 g) » R 3} £& (Sorotherodon
sp.)(20~30 g) » YEsfk (Misgurnus anguilicaudatus) (10~25 g) F/NHE, (.C.R.) (20 g) -
REFEFTERAEHE - ERZEHERES IP > B4 IP 4} » Streptococcus
sp. KA-41 Bk LIEIE RCOMA L HEEEREA LTS - @A RLTEWEILL M
HREH - BB BWIIERNG 18~30C B HERY > BE 28 > BEHINIH
BERETTEREDE - HEBWTERE -

= #

EERAE

SRV ERTERAERYTF - HREEE 1980 SRR EEKE R - KEE
BEME - I RHARTRER AP ROR - SUER B9 R BB ERINAE - SHE LS8
HERROIHMTRARREERRS  ERACTHABZIARE - ALBRERRHE A
hydrophila T3 Rk 53— B8/ K2 SEER BRI - IEABAEIR e OB B R
GEPR MM BLIRS > SEIRRAEEER - RRUERY Aeromonas th @5 | FEHET K@

B 1982 o ptA4- R S HIRFTHIAER (Chung and Kou, 1984) » SECRER » 4
HR B8R KR BIRETShE - HHERERESZHIEC - RRBK - IRERIAM 2 528
o PBRESE BN - B E AR WA R A e - ST RERRF T4 -
R H RAKFITER S - DERERE ERCHERRR - IERHREBHK 3~6 B
BIZEL - B2 538 B ISR R R BETR SR ] R R KR Gl M SEIRERE -

1983~1984 {ERIA BRI MEREFRHIRD » LRSS ERR RN -
R E R M T BT - HIERREEREAER (fibroma)(Liu et al., 1985) » [
REH .

1986 LEEE 87 4£4] » FRMIE N4 HEATHIRR (% - 1987) - BRRIE
CRUIEHER - 408 - PIERBHOR 2~4 BREEREHIEC L - WENERER
AR - FEHE ALY S > BTN EEBEZRE » — IR E B
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& (EEFESES TN AN BMREERETE - LRSS SO EEES - Ak
S ETEALERSRS > At g REBAERR -

1989 £ DIRIFEE AR - R4 - RHMEERRAENTRITC REREINER
& o BRT b S EER T ERE R EBEN > BUCMERRFRES - T AsE =R
FBUE— R K E BB KEREE - MR R EERE - MHEE M EE
HE > ERAMEFEEETNEESEERATE BT ERE BB TS
BALRIFTARRE - IURIE LSRR S B S#R ST TR EEREE - IREFRE
£ - REZ ERRRORERBY - HHELEREERNFE—#L -

R X R M BARE
R ST o B 2 R B £ B H =% : motile Aeromonas group » Streptococcus
spp. KB FEHFE Flavobacterium ranacida sp. nov. - HMEAR R EREETA0T ¢

Motile Aeromonas group :

1982 £ DUFT i 7 Bt SR IR B LGEB M Aeromonas 3+ » ML EIR 2R ER & E R
A. hydrophila » (BREF&H HFRGI#H ERB RS S EHRES H.S (EEAHEEER
fn B ¥t L-Arabinose » Cellobiose » Salicin » Sorbitol » Sucrose & Esculin ZEEEEIF]
AEEIth AT/ —3L > #£18 Bergey's Manual of Determinative Bacteriology 28 9 ik (Holt et
~al., 1994) » SULZE5) BRI A. sorbria group Z BERKHYE A. hydrophila 8% » AR
& A. caviae gioup 2 1E » (BRI FOERE L Bk S Btk AR ESE LR HLL
1 -

Streptococcus spp. :

1984 FRIHREERT 4Bt Streptococcus spp. X BB R M F BB R HEE B
Chung and Kou (1985) Ffitt - 7€ BA » BHI J TSA Bz FIgR[4E > 28°C 24 /N
B 2tk 0 HRE TSA LRIFT 36 /N » LT REE® - 22 B BEH 3 %KE
B > 98 1 mm - HRMOEFOSNENYE - 2EBREIES T EERERFEIISEERE
SF & KF L4 K EHEREEBRAL 3 (R 7EERE 35 SR Streptosel R4 K - 7
Todd Hewitt agar LRI 2 &3 E R IF - #B/)NE 0.4~0.8 X 0.5~1.0 um » JLHES 2 RER
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RS SRR E RN R IE - MIREE—FEEE TEM BTEME T
EE -

B T RE SR B Ee M - 7F Hugh-Leifson medium R4£K » {E27F Staph OF
medium SIS RN - ISR BEE & Dextrose J Sucrose £ FJ# EAUIE R RERIEF]
B2 B FIE2EERELEIES 22/22 & 21/22 - 4t R BE K] 5551 A Mannitol -
Trehalose » % Salicin » {BE2# (L% 2 BHRE ¥ Fructose » Galactose & Maltose
IVELBZ BRI LIFIA - EFTEEMERERP R 12 FEHI4 R PER penicillin HETEH
BRI B -

TS RETR Y 22 BRSEBRERTH L KA-41 '%HEZM?%Z@%&FE%TQ%

B4 W 6 SR FE BB 4% » BERTMR ATCC B RIRBRHE A (Chung and Kou,
1985) °

B 51 B S 24 BR4FEES B 11 BRIEF R FEC HRE  RES TR (B
1987) » 4EEMRE B R - BADH (18/24) ZABUREGER 0.7 DLE » AR
BREFEA IR RS MAERAZER (B—) -

24 BRAIESBEEIBREZ. G + C mole ratio A De Ley (1970) E3HE{ER 35.1~40.5 ¢

Flavobacterium ranacida sp. nov. (&)

1986 EEE 87 EFMFUBRTIREN OB ZMETE TSA K BHI HBRE L&
28°C - 24 h FEEWEE BLEWER - BN 1 mm ZEPEL - BRASEERREER
-84 - 7F MacConkey agar } Cetrimide agar P4 RARE - HigSE1K » 0.6-0.8 X
1.6-5.3 um - EHRGERY - \BHE o WHESY - H—RPEN Table 1 - LREMF
HOE ) AR 10~42°C - BERE 0~4% > {2 4% B EERTR - pH 59 - o

117 B BEERRE TR IR A L B ch RIE S T 2 — B (bF - 1990) - LLERAT
M (AR 9~16 KL FRyEEE %R 7] F3MBEF A glucose » LI B < ZEMIRURER
# Oxolinic acid » Erythromycin B Spiramycine =& » HEREHEMER -

HEEEFRT S 8 17 #k Flavobacterium [ autoclaved #ZBE 2 2H1REE 870424-1L
EHREENEERREAFINR NNFBECSERETE -8 (RER 64) BH
E4I3EL%E F. meningosepticum CCRC 10677 R SHE R FERIBIATE (BER 16) -

SRR R S R R 2R E -
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Figure 1 :
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! * : not bullfrog source strains.
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Fma——— b ——— dmmm—— o Hmmmm o fm————— bm———— hm—— [ pm——— Fma———
1.000 0.942 0.884 0.825 0.757 0.709 0.651 0.592 0.G34 0.470 0.413 0.360

Phenogram of 35 strains (OTUs) of streptococci isolated from bullfrog and
fish, based on UPGMA cluster analysis of Rogero and Tanimoto correlation

coefficent on 51 characters. The comrection coefficent was 0.9300.
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Table 1 General characteristics of Flavobacterium ranacida sp. nov. isolated from Rana

catesbeiana and R. tigrina.

Characteristics Result Characteristics Result
Motility - H,S production -
Growth on : Arginine dihydrase -
MacConkey agar wb Lysine decarboxylase -
Cetrimide agar w Ornithine decarboxylase -
Cytophaga agar w Pheny|a~lanine
Deaminase : . - MR ., T -
Growth at 10 and 42°C + VP -
Growth in 0-4.0% NaCl +° Gas from glucose -
Growth in TSB, pH5-9 + Gluconate oxidation -
Hemolysis 5% SBA e Hydrolysis of :
Catalase + Starch -
Cytochrome oxidase + Chitin -
Phosphatase + Escuiin +
Indole production : Tributyrin +
Kovac's reagent - Gelatin +
Chloroform Ehrlich's reagent + Tween 20 +
Xylene Ehrlich's reagent - Tween 80 +
Deoxyribonuclease + Casein +
Urease + Litmus milk +
Nitrate reduction - (peptonization)
Yellow pigment formation - ONPG +
Pigmentation on tyrosine agar + Citrate, Simmon's +
Fluorescent pigment - Citrate, Christensen's o
production on King's B medium G+C % (17 strains) 33.62
(HPLC method) -35.56

EEER 3 B B — AR A B R MER IS EEE =R B TRER—
¥ FE » WHF T4 B Flavobacterium ranacida sp. nov. X type strain £ 870424-1L -
(#k » 1990 ; Chung et al., 1990)
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Table 1 (continued)

Acid produced Reaction in

aerobically from : Ammonium salt medium Phenol red base medium
“Glucose (1%) - +

Glucose (10%) - +

Fructose - +

Mannose + +

Galactose - -

Glycerol + +

Lactose (1%) - -
Lactose (10%) - -
Melibiose 7 - +
Maltose - -
Sorbitol - -
Rhamnose - -
Dulcitol - -
Inositol - -
Adonitol - -
Xylose - -
Cellobiose - -
Sucrose - -
Raffinose s - -
Salicin .- -
inulin - -
Sorbose - -
Trehalose - -
Ethanol + +

a : negative reaction
b : weakly growth
C : positive reaction

SEIRHW X KR
4 BRAEED BERERRE R 2 #k ATCC BRI IR ERIERS R (Table 2) B
TR AR SEER B B A W R ML » 9107 CFU » 0.1 mL 22 IP BI®] 100% 3X3E
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SBRE « BHSERTTE » DR 2 B BRI R » MR » TSR
7 - HRREECHRFERE - TATHEREEEER - RS8R - RBARINEERAIZ
IR M - T8k ATCC HIREHRRIH A HRABYIETEUR - KA-41 BEEREL 9X10°

CFU/mL RyIREEEST (0.1 ml (AR ) SR (30 o) 44 - 7 24~72 h B9RERIA -

HLIMW > FPRE > BB R M e AT B R B S R IR - (EL R R R

= HAEMHOR 10° CFU/ - R MRER » HERRBRERP B RBEZAR - HESHRT

i > FIMZITRAMRNGHE -

Table 2 : Mortality of experimental infection of four bullfrog source streptococcal strains

and two ATCC enterococci strains on five kind of animalsa.

Test animal & admin. Bullfrog Tigrinaris| Common| Tyjapia | Mouse
procedure frog carp
Strain Dosage” Pt l B¢ | F? P IM* M IM
KA41 9X10® 10/10f 6/10 110 310 0/10 0/10 0/10
KA41 9x10’ 10110 -9 - - - - -
KA41 9Xx10¢ 8/10 - - - - - -
KA41 9Xx105 7110 - - - - - -
KA41 9Xx10 2/10 - - - - - -
KA41 9x10° 0/10 - - - - - -
KA45 9x10¢ 10/10 - - 7110 0/10 0/10 0/5
KA46 9Xx10° 10/10 - - 510 0/10 0/10 0/5
KA40 9x10° 10/10 - - 2110 0/10 0/10 0/5
S. faecalis 9Xx10° 0/5 - . 0/5 /5 0/5 o5
ATCC 19433
S. faecium 9Xx10® 0/5 - - 0/5 05 0/5 0/5
ATCC 19434
Control 0.1 ml saline 0/5 - - 0/5 0/5 0/5 0/5

a: all tested animals were maintained in ambient temperature (18-30°C), observed for two

weeks, without feeding.

IP : intraperitoneal injection

B : bathing method

F : feeding forcely

IM : intra muscular injection

10/10 : No. of death/No. of tested, in two weeks
I -:nottested

CFU/animal

S 0000
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Flavobactenum ranacida sp. nov. X3 /R t&

R4iES BEZ F. ranacida sp. nov. strain 870424-1L Bk A ETE R EREE v R
JREERR S 107 ~ 10° CFU/animal Z BRIV 7E 2 SHPA5E 2 BE (Table 3) » #I5V AL 4
REIERFIGHE - AT RBEERE TR AR 2EE - 2 BRSEEERETC - 3
PREZAES - RIA - B R/NEaBRIZESHFE - IWREREEE—EHRE - HEHRN
e BFTEDAE0R (8%  1987)

Table 3: Experimental infection of Flavobacterium ranacida sp. nov. on frogs, fish and

mouse?®,
Common Scientific Animal size No. of tested  Administ.” Resultt
name name (gm) animal dosage
CFU/animal
Bullfrog Rana catesbeiana 61-72 10 8x107 10/10
(100%)
Tigrinaris  Rana tigrina 45-62 8 7X107 8/8
frog (100%)
Rice frog  Rana limnocharis 11-17 8 2X107 8/8
(100%)
Guntheri's  Rana guntheri 44-58 8 7X107 8/8
frog (100%)
- Eel Anguilla japonicum 10-20 8 2Xx107 o0/8
| , (0%)
" Tilapia Sorotherodon sp.’ 18-32 8 T 4x107 0/8
(0%)
Loach Misgurnus 11-25 8 3x107 0/8
anguillicaudatus (0%)
Mouse .C.R. 20-23 8 8X107 0/8

(0%)

a: all tested animals were maontained in ambient temperature(18-30°C), four animals of each
species, IP injected with 0.1 ml.

sterilized 0.85% saline, used as control groups were all survived.

b : Intraperitoneal injection (IP)
¢ : No. of dead/ No. of tested and mortality in 2 weeks. (in parenthesis)

LiE Rk

1989 F LU FIRIR 2Bt » MBI M 2 R T A1 SR R 3 R 5) - %
REMBRRKEEREDRBE - EEAEAR—EGRRRRENY REE - A1l
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FRRESELRER - BRI RS A FEREES B2 T RRES
& (E2A-BRE3A-B) - ELHiERBEERRE IR AREET -

() *~

Figure 2 : Histopathological preparation of a young bullfrog with askew head pose. (A).
Granulosma in endolymphatic sacs (PAS x40) (B). Yeast like organism in the

(B)

Figure 3 : Histopathological preparation of an adult bullfrog with hydropsy in only one
hind leg. (A). Malanomacrophage center in the liver (Giemsa x1000). (B).
Kidney with hyperplasia in glomerulus and colloid substance in collecting

tubules (HE x 1000)
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RETFTE SRR BRI OR » FTAIFEMIET IS [ ERREIER O R - IR R
JRE RIfEH Aeromonas hydrophila % R BHRAVER - S EBEEPERT Morganelia
morgani A SRR EEE - HR4ETSREREIHRRE - JaRE
AR B (stress)  FITHASIEMAEET BB - SOR TR IIATRRE 165
SRETERN/NRE P HREEEENRN T RAE - ESTENERTERT - kXS4
R ERE RN R - TRABRNR & EEREE - ERERENR—RKERERE
REMRFER » [EREALS - A hydrophila TEE# B BRIMENERKFEREE L
Wazkeh75 5553 B (Chung and Kou, 1986) » TTAESULLTI A -

EE) I Aeromonas I Z S E 1987 RBERK » BN FERHBEPTTHZ
A. hydrophila th » HIRZSE R ERE BTN A. sobria group - B ILEEHEE < 28k
HEERMEC AR AETRET - %8 Streptococcus spp. K. Flavobacterium spp. 7NE
R EEHREEE - NERFERSBEERS AR KPIEREENREEME 28
B REARRTRMHE @ ARFE—PEET -

45y Bt Streptococcus spp. X TWBEHE—RAERFEEGHEER » AR LEH
ARE T RELE Streptococcus BAREERE (Sneath et al., 1986) - FiE s Bt B £ 22K
TREFRBYE AT R M7 B EESE E < BURE SRR - BURH heterogenic ZAHRK -
H a4 K Lancefield 22 C substance grouping 2 M substance 2 typing system 5]
| MEEEAEEOBECES  FERREMERER REBEE T BAZRK - BIE
SIEEIER - AR - i

445 B Streptococcus spp. HEYEMY: - HEH B RSN R I9E -
P RR SRR SRS TR R &Y - TS EYRRRE ) -

Flavobacterium [BifE < £ BT EREE » SAIEERHEYD » HERZEsm (Holmes et al.,
1984; McMeekin, 1978; Shewan ef al., 1983) - 4% 5> Bt E ¥ /5 B E2 Bergey's Manual of
Determinative Bacteriology -9 (Holt et al., 1994) Fr¥|E240 8 & - L H A A LB
HMEMAEER » EBREFZ F. meningosepticum 2 ATCC 13253 (CCRC 16077) E#kEL
BIH14EPEZSR > 1A G + C mole ratio 7RIS ANE (Table 3) » T ER¥THE - &
4, F. ranacida sp. nov. < F. meningocepticum 8N & Ekk 2 £ eSS EEAEE B
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BY > SO MEREE L ESIHE » SER F. meningocepticum 2 —RE (type) »
B TR R 2L R B A (BAE - v

F. ranacida sp. nov. B ¥ Rana BiFvHE—ERRESEFEGLZE
B - WA DB Flavobacterium sp. R[5 AUEMRPERAF EE2RRAK
(granulomatous panophthalmitis) (Ferguson, 1989) » {HIEARLGEFFIFAR A TERY
it - ERERAEMRZ R S R conjunctiva SRR AFEMESE (8% - 1987) > IR
WEFEZIER - .

IR R FRETFENIERE (5> 1990) - FAiREMRELS SRS 115
PEEHERE S REERFRS EREE - EFEEE TURRLECNIRE—HE
S layer F4E (#% - 1989, 1990) - HAREHEHLEN - HRFERRI T ErmEEER
VIR (J51989) - RAMEATS lipid A R lipid A thE & 12 3488 (#5 » 1989, 1990)
AR - LB REELF BT R LRE - MRALULS B EEE Rana BHEA SR
2 MHEEHARAER/ N BERRRIERIRE - |

FERPaEE R ENEF R R B R B At B8 M SR » W RESR R RS
HEIR > EHEE A\ BSBE CRRERRIAHRERENERBEEEHERMERNS
)

BWR IS 2 BER SR RSB T » HO M RREYEE
RERERERDHEERSE - WA BEEMNEEREACEEYHLREEERER
F o KEEBEAIER R ENEY  mEE = TENEERNE > MEEHRENRERE
PE=AEETF -

| [1]
AR R BB EH A ARHAE R RS BB RER LS
BB > 8ME - SIKEES ST HEEISER » EBG -

2 £ 7N
BB ITIEERR - 1943 - BMKEER - AE-HUEERAM+AE -

—64 —
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MR BEE - 1977 E@ i E 4 4F (Rana catesbeiana) » % 7Kk K& K8
" (Macrobrachium rosenbergi) Ry /K B ERE S MER T LA - BREORE
REFIEE 29 5% - BURIFSEEE 1 13~21 -

SRR - MR 0 FFEE > FIEI| - RIAE - FLRE - 1987 - Flavobacterium sp. 35|
FEAIERIMIE ~ BT - BREEIRER TSR 8 5T RURBTEH AN : 18~27 -

FEHEBE - 1987 - BRI IESBEFERE S BENRR AT - R FEE R EGET
SERT R R -

B3CE » BSRE - EH8 - 1990 - Flavobacterium sp. BESBEZ LB - BREE
FETIZE 8 5t - SpIAFEEEE(10) 1 70~79 -

¥3LE - 1989 - Flavobacterium sp. Z HIfIRE H RASSBERIIHT - BIILIFERB LR

- BIRFCATRRE AR o

FE$5%E - 1989 - Flavobacterium sp. #iIIIN IR 3 T EISMAESTRAE - BINLIHERE
S en IR AT AT a2 -

RERE - 1990 - EFEIEIEE @IRE Flavobacterium ranacida sp. nov. RRIWE 7 BHFE -
BB ER BRI TE LR -
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Study on Bacterial Diseases of Captive Bullfrog

(Rana catesbeiana) in Taiwan

Huu-Yun Chung Guang-Hsiung Kou
Department of Zoology, National Taiwan University

Disease of captive bullfrog (Rana catesbeiana) in Taiwan was exclusively caused by
bacterial infection. Before 1980's the bullfrog was culture in extensive type system. General
septicemia caused by 4. hydrophila was the observed noticed disease in the stage. There were
two types of clinical sign induced by this etrological agent; red leg and skin lesion on head.’

Since mid 1982, streptococcal-induced epizootics occurred and caused mass mortality. The
bullfrog culture in this stage was intensive type, fed both formular and living or fresh feed. The
isolated Streprococcus spp. were quite different from that of medical and other sources. The
peculiar cone or flat spherical shape of the cells is unusual among streptococci. Not haemolysis
on sheep or rabbit blood, not belong to Lancefield sero groups A, B, C, D, E or G. According to

numerical analysis and agglutination tests, bullfrog source streptococcal strains are more closely-

related to each other than to that of fish source or fecal streptococci.

Streptococci of bullfrog source are heterogenic, impossible to be grouped according to
present classified systems. Bullfrog isolated streptococcus showed higher pathogenecity on
bullfrog than on tigrinaris frog, and completely no pathogenecity on common carp, tilapia and
while mouse.

Epizootic caused by Flavobacterial species was first began in 1987. The prominent clinical
signs including cloudy and protruded eye, viseral organs became red and edema, and askew head
position. All these signs, except the last, were shared by the streptococcicosis bullfrog.
Flavobacterium sp. was isolated from all visceral organs of the diseased frog. The organism
differed from all recognized flavobacterial species, and was tentatively named as Flavobacterium
ranacida sp. nov. due to its highly specific pathogenecity on genus Rana frog: Final exact
taxonomic relationship depend on DNA homology of the isolates remains to be determined.

Transition of the kinds of bacterial epizootics in captive bullfrog was supposed to be
impacted by the cultural managements. The three most important factors, are stocking intensity,

feed type and chemical prophylaxis and therapeutics.
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