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Vibrio anguillarum 3% < OfISEHEMEOF TH It < A SMONZRENBLDD—>TH B0 A
Wi 3 — B o S OWEREMRDY + % (Anguilla anguilla®) o red disease DEREE LTH#E X
0nrens, zDHY FFLANOMFEASB L O r G EDEWEADETIRIREIL B ED, I—1 /D&
5oF, TAYHEARE (CsAR and FRYER 1969, LEvIN et al. 1972%)) X074+ # (EVELYN
1971)9 CHEOTHEGESNTO Do FHAETHT 4 ) HABEICE T 2= 92 (Salmo gairdneri)
o# (Ross et al. 1968)9 k0% + #1513 2HEAOH (HACKING and Bupp 1971)? kHoh

B & DIC, BIKIIS WO LI KT O UC B0 T & AR BIRYYE DBEEEDTER X N T B

COEST V. anguillarum 3k, Yokh DT, ABICERERCTHOLE LTRPTER SN
BA6 L, WOHETIZZ ORI TN -7 &b H 0, Bergey’s manual of determinative ‘

*3 -0k 5% OB BXUITO ANDERSON and CONROY 1970V (C X 2 7 ) A 55 I1C[
TARRBIEETIII — 0 89 FXORLIT A vulgaris EINTOEH, KHLTEEA 19729 ihfes
A. anguilla & L7
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bacteriology % 7 (1957)1C R SN T I D 5 720 Lid LTI TS O KB OMARICEES 275 0 31
LOSEsitRETR SN2 X 510, #ic EVELYN (1971)%) 3% HENDRIE et al. (1971)%
BECEDBEOBELGRILIN, TOHEE UTEL MR X7 Bergey’s Manual 88 (1974)')
ICIIARBEDSEE I N B ICE 5 T B,

LT ATHER V. anguillarum SIS @ FEHREH vibriosé LT 4 — X + ) 7 @ 2 1 (Cyprinus
carpio) 1> 5D V. piscium (DAVID 1927)'V| plaice (Pleuronectes platessa) 13 & DEHBHEOFRE T
%5V, ichthyodermis (K254 WELLS and ZOBELL 1934'? ic &0 Achromobacter ichthyodermis*
ELTHE RN, ZD% Hopckiss and SHEWAN 1950 ic & © Pseudomonas ichthyodermis
L LTH% 3h, X5ic SHEWAN, Hosss and Hopckiss 19609 ¢ X b Vibrio ichthyodermis
ERFEINE) , BLXURBEO=Y~RD TV AKEOBRERE T 5 V. piscium var. japonicus

(HoSHINA 1957)'9 03 REHBHFON T o & AN Bergey’s Manual TIRBUCHER 25 0
V. anguillarum 3% & IN 7272 T2, HENDRIE et al BIRBE LTI &L HIC, V. piscium, V.
piscium var. japonicus XU V. ichthyodermis #5 V. anguillarum 0> synonym & Xf1—IiCE &
5N T 5o f->TZ D Manual KHESSIE, 4 FTTELD S IS N T fish-pathogenic
vibrios (29 XT V. anguillarum L1350 TH %o

ROETII= U= 2D €T Y AKH19534E D 5 19554 1 v THEL, BHE, HINE L ORI FTHTL,
HosHINa (1956)!7) BXUFHES (1956)'8) i X0fiFDMEs SN, HINEIR V. piscium var. japonicus
(HoSHINA 1957)'®) &@x#&hiz, AU 20220k, BAOHEZBRCLID=U<20E7 ) F
RICET BEEDIEENTOS (75 19581 5 £1151959%°), SaITO et al. 196471, #5 1964 a??),
b2, 19652) . 2N oOWETIINE ST LIERENZ V. piscium var. japonicus ERIE SN TN 1S
WS, EDHRGENSDHBBEIC OV TREBINSZ L1, —BUCEBEO=Y<2DET Y AHD
BB 2 V. piscium var. japonicus & EhTx (FRF 19632, 19682 L& 197227) H LW
Bergey’s Manual (ft4 3, £hid V. anguillarum &133H0TH %o

196 0 FEI SBEADEBBIVERBBEF ABREEZPLICEACTIONEL S, T2
(Plecoglossus altivelis), 7Y (/~<=F, Seriola quinqueradiata), + 7 7 7" (Fugu rubripes), 4 %4
(Oplegnathus fasciatus) B&UF 22+ ~5 (Halichoerus poecilopterus) 13 E(TigE &IP3 5 Huld
WBIR 25 L, HEM « AR (1963)%) HXUHER (1965)% ([CLDEREIR V. anguillarum (L7
mespﬁ&éc&ﬂﬁﬁéntoit—ﬁf@ﬁﬂé(H%@m 1378 &2 DIFEM O D SIRLE 7 ) A
V. parahaemolyticus 553 L T B0 AK (196430, 1968%) (&l = F DHIEMELAGIC OV TR L,
EREE LT oNEE (Vibrio sp) EFELGO%#HE LTV B0 <44 (Chrysophrys major)
DOHIEIRASE AT L2 F5 « K (1971 2%, b3, 197239) LUk (1972)%) 12ENEE L THEMo
®4: L7z Vibrio sp. XU vibrios (WINSELOREEBEINTOEYL) ZHEL TV 2. LILE
DX S ICHRMBERMTIIET ) AHFBERL, PR BENTOENS, ZOFERMOELICOVTE
KIZICHERZHTOIE.

DX SRR OB TEZIZIIEHED S I HMICE O THERE T 2 OMEIORICET 2MERICETL,
ZOEREE V. anguillarum EFRELT (MUROGA and Ecusa 1967)°7 o 2ok, RO (4
P 5ti2 1967)% BIUHHOBEMT 2ICEN T bRFIEYIE RN Lo F196810 519704
FHEATELIOEFR T TRKEHPOT 2 h0 bAFEE L, KPP TORBKRYIEDHFIEZTML
7o (P - L5 19700 o

AA/AXTIRE | WTT2BLUTOMOEBIAUC T B V. anguillarum IEGFEICOOTHEN, FTTET

* % ZoBELL (1946)'® [, Kz Pseudomonas ichthyodermis L3 ~%Td 5 E LT %o
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EEBSEHL CTEEROMIREZEET 5E L biC V. anguillarum [TE8d 23 E¥EREMA, El=
TRAKEZ Y+ ¥ (A japonica) \[THFEL TITE - 1R IEM EE DRERIC OV TR Zo T BRICHES
WIS SFT15 - 1o EERFERIC OV T DI N 120

BIE BREEMADVIibrio anguillarum BEECDVT

BHCk~ < V. anguillarum 3 2bZ b3 —0 9 KB TYFFD red disease (red pest)
DIRERE L THBRIEIN/bDTH B0 I — 0w/ EBF BV FFORKHIIBFEADKK & IFUH
Wb B 205, —WTIHHMAIBIED 5 OEEBEL O SHRATTREL TV AH6H 2L H5BDT, —IK
U F F TORBEKGYEIC OO TN TH bo

SINDERMAN (1966%?, 1970*D) icxhid, #5 v &, ¥4V, 41 2 ) THLVRY = —F YOKES
KT b, JBOMEICENT red disease LIFINDEY F FORBHBHL O OHSN Tz EWV S,
b #id4 2 ) TTITIBE L W HEs0sh 0, 20k 6182564, 18504, 18644, 18844F, 18854, 1889
F, BIUIBRFETRAELIEH D, FADERIEBLURMICED 3588 L CRBICE T 2 B & D
Sof, LIELEKREEREO X Lt INTW 5%, Red disease (vF+FDEEHRE) & DKL
AN VT 4 FETTORKHI % L. FEDDERSEN MI896LEICDIF 12 & N TV Bo RKEIC DN TIZ
CANESTRINI (1893), INGHILLERI (1909) D% D, 190948(C BERGMANN %3 Vibrio anguillarum
RABBEMEG LN TOURKET ZERIRTAEODTH 1L bd, 19304FHEHICIS D
F4 v SCHAPERCLAUS (1934)*) £X0U52w = — 7~ NYBELIN (19352)*) 1€ & 1) Wizt LW
TREMIEZN, V. anguillarum 13 5BZEB—BHICEDON DI L HITIE o120 KFIZHEELTH R
HELTWVBEST, F4 Y55 WOLTER (1960)*) XU MATTHEIS (1964)*) D#&EmHD, 75
Y255 % LAGARDE and CHAKROUN (1965)%) & nith Sh T %,

DEnESica—oy NeB0Tid V. anguillarum (X 39+ FD red disease (3°75 0 Hh S Bl
KEBLE TR REDBHONTNEY, TA)ATRY FFIKET IHREREL, BREETO Y FF (4.

japonica) FYIKPTEIET 210D, AR T BEETED SN -7 (f, =H 1972)*7 -

F—0 .y NCENTRY FFERKARBELATOEASZNEH>THSHH, +rRAECELTRI —
Oy XDAROTTAY)ATOEHEEINT S, T4 Y HAERETIE RUucker &, (RUCKER et al.
1953%) RUCKER 1959*))ICk b = U= 21X DEJE~ ZMEICET ) A HHFET BT & DD FID S
SRS T8, BLEICSD Ross et al. (1968)9) k07 )+ Mdan 5 FIIOKEERLTNS

Willow Beach National Fish Hatchery TRALA=Y =207 ) 25F» 5 V. anguillarum DSHER
ENTW3L, CisAr and FRYER (1969)®) KX 04 LI v MTEADTEHEIN T w2/ 24 (
(Onchorhynchus tschawytscha) (54 L7 IR OEREE LT V. anguillarum H#ESNTO 20 %
1ehF &S bEFEHRD 4D Pacific salmon (4 Onchorhynchus keta, ~=<2z Q. nerka, 7
77 + <R 0. gorbuscha, =2/ Z4) 5 V. anguillarum 038&E SN T3 (EVELYN 1971)%) o &
BAAMGEND T — 0 578 CBEVTH, /9 I—ICBFE=IvTORER (HoLt 197059, HAASTEIN
and HoLT 1972%), HXUA Y 2icBF 2R L = Y+ X TOMEH (McCARTHY et al. 1974)52)
DEEIN T B,

DX ITH BRI BOTIHEKPIRS bAARKDTO RERYYEDELET 5 L BHRIICHER
ENTWV Do HIALACXSIKBBIEICET 2=V 2DET ) AEDORIKEIZ V. piscium var. japonicus
EXNMHERLDERBINTO b H B, e V. anguillarum @ synonym & Xh7-BIECId,
HARICEF 2=V 20T YA FEMLEEZTIODITH %0 BBERD=V=20DET Y 4FD
IR V. anguillarum EEELECS DOELET L8O HBH 505, TOAICDONOTIREICEN S,

FTRBIABE O ST SIIDLAND B, BokBiifo tiger burb (Puntius sp) BIUFY a v (
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Acanthrophthalmus sp.) CE7 Y AROFLEL, EREE LT V. anguillarum bs3#Snicfils o
41> EEENT S (HACKING and Bupp 1971)7.

E22 ¥ L LTT 2 (Plecoglossus altivelis) D7) AIRIC DL NTHVREITIE - T &S, KAER =Y
v H Clupeida, %4 ®H Salmonina, 7 2% Plecoglossidae (CBL, BABLUZDELIC DHIT
5ﬁfﬁéouT71wﬁwé$%@%ﬁé¢®m,vf¥ﬂ£¢ﬁﬂfmééﬁmﬁﬁwzwéﬁﬂwo
WTHRRTVL .

B EEMEET7IOETUXE

ﬁ@ﬂ®ﬁ71um¢§ﬁﬁ£5wuﬁmﬂﬁ%®ﬁﬁ&bfﬁ(@éﬂﬁéhfbtﬁ,ﬁm&&mw
m&#a%&mxw55%@@%éwﬂ%iwﬁémﬁ%tmofwnoﬁ@ﬁ@ﬁ?l@%ﬁﬁ@ﬁﬁu
%ﬁfuﬁ“ﬂ,&ﬂ@(%ﬁﬁ@)@i@%i@,W%~W%$@KM3E@BSHK@UW~%ﬁ%®
&7léﬁﬁb.ﬁmﬁT@Mmsiwﬁﬁiﬁwﬁﬁbt&w5Eﬁﬁ%60L@L%@%i%bﬁ%w
tbaéﬁaﬂménm<mqt6®@&5ﬁééowmﬁ&bﬁﬁ®ﬁ71®ﬂmﬁéétbt@ﬁéh
%w,uﬁ~3ﬂmﬁﬁ?é&w5ﬁmmmiac&m;Dwaﬁmem£5mm§§mﬁaﬁmﬁbﬁw
t(kt-m%l%ﬂ”)oL@bﬁﬁ%m%&bfﬁﬁbmw~w%&%<.k%mﬁ%%ﬁbtiiﬁ
&otoﬁ@ﬁ71ﬁﬁﬁ%éﬁm3%utéﬁba5@f5©aﬁ6,—&wwﬁﬁ%®$ﬂbu%<.
hebRLMEDS DRBHCHHOBENLDDLITH T

K+ L5 (1965, 1967%) REBIOHKT 2 DOFBHOESE, 1. AT HEC L, 2. BE
DR TARbh TS L, 3 ﬂ%@%miéﬁ%wgwa&,Kﬁﬂ?%t%ﬁb,ﬁmgié@
w@if¥ﬁmﬁ®méwﬂﬁb&mwmmbtm<&%ED%Ebécéwﬁéktﬁ%bfwéoLm
Lmﬁécmx6K&mmm%mﬁm?ébmmﬁmofﬁ,ﬁmﬁﬁbt%é&ﬁﬁwﬂﬁa%ﬁmﬁé
L, #5ic3 AUBOBHMTREELETNELRET 5L > TREBTH > 70
%%mw%ﬁbécmﬁ%®%%mﬁ$b,ifﬁ%@%ﬁﬁﬁ%éC&éﬁﬁb,&K%wﬁﬁﬁwV
anguillarum T 5T EEHERLT
() mEREORHPEARROER
%mﬁmmﬁﬁfﬂc6ﬁtuﬁfb§¥—®ﬁﬂw;5é@t@%i%ﬂﬂwﬁ,&ﬁ%@imﬁmu
§b13~5BE@KEC%kE%%ﬁE(méﬁﬁ%%btwtocwﬁﬁmﬁﬂ@%%mawiiai
U#Et@ﬁnkb,55w@%w%&ﬁﬁﬁ&4EE@%¢®&?%C&@%4Eaﬁt@dnkbbf
Wiee B Y ARETFEND L 5T - 7203, HOSHINA (1957)') o@&hic= V< 2ORFATS
%% V. piscium var. japonicus (V. anguillarum) 37 2% b89LH 5L L, AEHEE - FRIR(1963)
”’u;owgénngﬁgmaf@ﬁm§§¢@7lw%¢Lteiuﬁﬁ(Eﬂ%.mesp)mﬁ
RHICTHO B EC ADD b DEBBEEIN Lo
%ﬁmwﬁéhéﬁﬁwﬁﬁu.97271K$w1m%ﬁ%mwﬁwﬂﬁM%ﬁKﬁﬁ%ﬁﬁﬁbné
c&f@%(%iﬂﬁbt}%w1—1éﬁ)ocwﬁ@%ﬁ@@m%m*@%ﬁﬁ?%ct@&%w,g
<®%émmﬁ%$6£éﬂwfsb,w~mﬁﬁuﬁwmﬁwmﬁfﬁt?60@@&Eb%mﬁ%ﬁb
twb@%ﬁ%TJ(wEZguL)f@%%%ﬁ%%ﬁéﬁawb%ﬁ%wﬁbnéo%Lr—ﬁbta
C5EﬁKRWth%®ﬁ%ﬁKEK$Ebt@Eﬁ?%&“otc&%2,3ﬂﬁﬂibf%ﬁ§éo
cﬂ%Eﬁ&%wu%ﬁ%mﬁbﬂ%%i@%(@%élﬁmf,I&LTHWmB%ﬁ%®E®%ﬁK§
uwiG%mléza@,%ﬁ%ﬂmﬁwﬁbnéﬂwéﬁTmmwoﬁﬁbt&é&,%ﬁﬁﬁﬁﬁﬁb
entbﬁmmﬁoMﬁ%wenéc&ﬁé5ﬁ,—&Kmmﬁgmcwg5a@mm§ﬁﬁﬁmenmw
zEMBL '

C D DERAEEDNE D (1974, 3%, b%9)) OBWELTVLET 20ET ) AHOERE I > 72—
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HLTHABL, “ikT BHKBHPOT 20T ) HFEDOERESRILAE—HKTEDTH %0

FBROMME Bouin KikTHELEEICIOERLI/ YT 7 4 YU A (Hematoxylin - Eosin )
B U RER AL T ICRIGER 50

EREEUHRBEES: YRE LA SN ABFET 2HRMMTR, K Tichls@not, T<—
IR OO P RHE IC IR AR 1S E OIRE LD S, KERE (V. anguillarum) EZZ SN2 RABLEEDON
BEAEH Do POERMEA ZEATIH MBSO D, FFICHRERBMWICHT B HROIHETH 5. B
HHICRESOEN, BB XU E OB/ E T 5o —IMOHMM RIITEICARIEL, €DES
I MERE AR IO ERM L TE D, MROEXESLXbDOBDHB T EMNTE %o

BE : HRNICHBRENED LN AMPFRADBE TR, FEALELTDMELEIPPHE 11> TEHY,
MBI OREIHED SN 5o FERDED & BREHBEOARNICHMAERD S, —MOBEMENC LNk
Hbo

FOLEEDSDTRBEMBMIZEALHEEL, BEAKZOREME L CMKRMBFHL TV %o

R : TRORBIRENED SN AATRIEES L UB/NGTE EOBESABERBICIED, FRMEROSTRIES
ICFERE L T Do ABIREIRDEA 2SO T I A ORRELET L T 208, EEMMOEEIL SR
HHONT, MERBAETIRETELES L2bDRHIVRADONII.

R : AICE B S 2 A ORAOH AR TIE, 5 - Mo 515032 DfDZL
FHOHNIE PPOERDPET LARBLUCHRICHMSED SN B EERICENTEE DES D - A
BHENBZRETHO, FREMAEEDLDNLLOICOSFMROEEL L CHEOEENEDSLN Bo

PbEFEHTHBE, BRE IUHMHROMOBRIC KD 2 hil, SOz, BEGEMRGOR
B, RO RIS, FEOS -1, Hil#E & B &SRR ADE BRI S 12> T Bo

INSDFHER, YKPTHEBEBERCRELLTIOE T Y AFIC OO TREMABSHICKRST LA
BS (1974)57 BBELTV 25D ERIE—HT 5o 1L HEOBERTREEICIFEMmD HmosEs 5
TR EHEEL T 5o

FEER (RIRE Vibrio sp.) WK -kT 2K BN TR, BREDOHILEEZED THNBHEEICES
15 & OBEBHELSBESNTED (FE - FR1963, FEH - &k 1963, %) 1965 ) , EAMICHY
BT LDRERENSICHNEZEBETHLLVA L Do TOLSIERDENBIFRFEDKIRHDEIC
26045, MHERLYREDOMNBEDE,, BXUADEBHRADHNIZAERECEEINLHFRD
ETREDOENICEIDbDbGH 5 EBbi b,

@ $ROOMAEL L TOHEMREE

AR U7ER BB SO TH O HREBRYICE 26D TH L EAFRBE LT L0, HEROETHADN
ITRTCDEREET 200 TR, hOBFRICE - THTET 26D H 2 LEZ SNle £ TRHED
BRRDP THEREFED 5D 2K EIEME 1 DDOERETIL - 70

(ME&LUHE)

19674 3 HICIRZMDIOPICH O TR GHAMEKEBENIC) ST b oRREBLNZTE
T2 (KE2~58) 2RU, 42037 Y — +EEBRKE (OO0, #50cm, ZEX60cn, /KEMO0 L) T
£ 40RTONEL, 9 BRI TORCRNEBHL, bt THREADERORE L BHOS LT -
720

4 DOKEICI, ThENELHOREK (hEo =25, cf+18.5%) , mRME/K (0 =17) , BEWRKE
#K (0 =26) , 8LU chlortetracycline (LT CTC LB 10ppmBmMOEKHA » T tzo FERZEER
wmLTrS, 3, 6, 8 HKIC CTC ERXOEREEHL, REHCHRBX TH 2H/KKDOKEEZ oo M
KX Tl ERBBE % SRKEDE T DEBEINCEAL, 1EEM®ICREE =10, 7HE%ICIZ0
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=6, 24BERIHBICIITEAICHIKIC Lice T DBKIEMLDBIEH X CHKEERGE, T XTORKIKBNTE
B3 bk TS b e KB IBBKIMEEDIT~18CAINCTNIZH DT RTHOXTIZ~IECTH >0 &

7o EERRP A B U THEIREZ 18- o

(BRBEXUER)

K1 B E SV SN xEKKD AT HEERL, N2 IKERORBIERER L. K1 ITREN
to kST, BAKICIE L T 2050% 055400 1 HORICHET L2 A, 3 HEZICIIRETT 56 DRD
BOEAD LTz 4 ARICEVBEURCRIZ ERH L, BHENCIE 6 BHRICEHE L 7o FECADARIRKIBIEICK

%
507

40
30
20
10
0

MORTALITY

b1 2 3 4 5

catch.
TIME IN DAYS

6

Fie.1. Daily mortality of Ayu stocked in sea water.
A
100
90_ Sea water
(control) o
Sterilized _~ [
80“ sea water
E 70- S
= [
= .7
e 60 o
O
= P
50 --@--@
§ CTC 10 ppm
~ 40 - - -
<
=
%— 30-
3 Freshwater
20
104
0 E == T T T T T T 1
} 12 3 4 5 67 8 9
catch.

TIME IN DAYS

Fig.2. Cumulative mortalities of Ayu stocked in various waters.

(CTC: chlortetracycline)
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iz, 2% TCORTACIIFIEL 7 X S SHERYMC K 3 L BbN 2B HERHSNT, 3 BHKIOL
4 BED 5D A DHREDED Shtco TMENBMOBRICBNTS, BELTHL1HERETO
HEA»SRFEEEEZEZ ONZbDRE - HBIN - cDRHL, 2BEBLU 3 BROFET R
O—Hh S IIFEREELN MBS IN, 4BEBLUTNLBROFEC A0S 3FABRERLE
HhBEONNEENTe LI LD EHhSEKICIRE LEHBROT 20RE1 2 20X CHF OB T
Ehbh ot THbE, —DRFHESR,S 2 B TOMERELNADERICK 35T, MiiZ3 Ak
O L4HELSEE ZMBERPC XL ARTETH b0 L TREEZMPRT Y, BELHRIFETEF
H3CERT B,

RICR 2 IGRIN B EBXICE T 2 RRFECROENESLTH S L, CTC EBXICHT 5 HIHFETCE
RO ZHE B L TR EAEESEOY, BREFHCCREESTABRSN, B3 BE»S 6A%ET
DRITIR1ROFC LISt - 1o HIEE (19664F) DRSO T 2> D58k (V. anguillarum) $s CTC
K LBVRSHE R L EDE CTC #RAVTALOITHH0, COERXTOERERIIMBE T
DHERR> SRONI KR, THOLHHRT IHERRMCL 2 b DTRIVYS, BT I3 MERGIC
LBbDTHELVHIBHREBRMNTZbDEBbN 2,

F 1B EEK X TS BRIC AN TEHETRCRBEL 18- TV 558, MREX & ERkICHBEREYE 5%
HLteo &f, EROBES XUHBEONBER, SR IN. FEAPCIRERIIELEL THREL -
1 EEZONBZDT, COERBROT I3 EEKEICIVA L - RICHE KPICEET 2REROREEZ 1
oD TR, TTRBRESBRILL T E NN I 2DEDRIRE DL, ABKIIREREEEZELAANL &N
W&tz

WICHKFLRES 2L, 2T TR2BBRETE - BTARRDONT, 3 Bk 5T AbsHED,
9 A% T TITIIBOBLL EMFET Lico ZORIKEBWLTS 4 HEOL 5 B D SIET AICITHIEREYE DB
#whEwoh, KBEE (V. anguillarum) b8 Ente AREREBERTIEBRERIC R I NI LI

D BKBICREE LA NWEEZ SN ADT, ZOXDEAD AR HEII EHEBCREEERELTED,
BIKPTRBE LSO UM XN,

JEBICHKD BT L3, KAEBOBRKRICASNIZL ST, KD TEB LT 22 BREKICINE L,
1 BUIPRICHAKICIEILL TLE D C LI X DRI £ T AL EBTELEN ST ETH S ThiRK
el (1965)5) OEBHERLEO—KT DI TH B, 2OBMERAL S 230 ORBERL
Vo /D (1974b) %) HEBAEMRTOBERT 1O T ) AKCOVTRELTED, RAELEZED
VL LI ORFRETFEE E2EAS, KBICKRO TV EY, REBERLSEZNETENLRBTLA
YROC &EEBONB. HEIBKDOT 2 EHEKNOT 2icxd 2 V. anguillarum DIFEMICEDH B
DTRIBODEHHLTNEY, BHFRZOLHINERBBLAELROODEEZ TV 3, B LUABELE(LE
ZNCHIET B RAIDLERPIRESE RO LRRE LA T 5—BRERERK L - THE55DEELD
Nz

PEE3EHTH DL, ELHEBEMRT 2 ORBEROETR2EH, 501 220BHKHFoN3
C & bbirotie THOE—DIMPHEES D 2 B CORBMBEOEIBICE. 5 60T, ZOERIR
WICK 2R EEL I UVREE(M LA LT 2OABHBEECERT D EABEN 3, 2L T
ORI Z ORIHICHKIFIL S B C LK DA BT EBTE B EMBHRENT. H>—DDHTNR
FRL Lo 3B®REV LA BRI OSHCELDT, TORERBMBRLTH S RSN, LT
O CTC BRI L DMA B EHNTE BT Edbir -7,

Q) MEWMOSR

1965445 & TF19664F DA & D IR LWIORET 2 OMEHEER V. anguillarum (X 56DTH5 > &
VAT EH—IBEREIN TV o £ TIITEE 3 BIC, HHESHRICE LYY 5 B3 & RO HEFT & B
EDBMRIE EE® B DI T DEBREITIE - 7o
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(HHE&KXUHE)D

TREEOM T 2 28K KEICRAE L, BZiB-> TAL SHIESM LTI - 70 BN, RO
B (5%, TR, 3JUBREECRE — REORERIT VI —METECHELL ZWORY,
HF7 1 3~ (NaCl 3%) KAN28C T4 R Lico B Lc b D% BTB teepol TRMTHUCHL, R
BlT&kao=—0DR (KEUTRT) »5 V. anguillarum ZHEU1e 138 V. anguillarum LIS
T BTB teepol ERMM EICRE LT E&LBERIBHERES -0, TholRIhbao=—DEPLET
V. anguillarum &REHTE, FLEORHERSOBICONTET 2BLTY F FICHERE L TH I
FEHRES SN - o

EERIIHH B BORI 2 4 DO/BHCOVTITIEY, TRENMEAKEICNAEL 6 B X TREAZITE -
7oo MEHRDELAEB I CEREREZERICEE LT

(RREKXUER)

BRELICALZ, BEA QMBHIKEEBEDONLLGD) |, KR GRICAES L CRRFBH D
S5NB360D) , BXUBEA GERDOHELELICHOOLOTHEIKEDSD, dULIRETERDLD) D
3D, ENFNOME, BEBLUEEOWTho)S V. anguillarum H353 8 S 01 BIKBOREME
EHICHT A%, ARSI URBEEBNICE L IWRLI. CORIKRINILIL, FHLI-2DR
LR S I3RIED vibrio 348307, BH (1 B T BI/v—7DbD%EKRG IHEAED
5 V. anguillarum 35E IS >0 2 BHICIE 5 EREALSI DD 53T <_T V. anguillarum
BABEIN, SHBRIKLAEBRATLSRMIROOSBMIN. 4B DS TRTOADLS V.
anguillarum M58 X N1co BE T TICEMBHNOBBERIEICOVTORRIIRI B> - 7208, BEBHIC
ATHHBICEDBE /L O/ INEENI TR, RELLIDORE /METIRIZREERICV.
anguillarum DSHBLUFzo %72 V. anguillarum 0358 S 11500 - 1226UAD 5 B, 22 DIEE > Hi3
SHOEMSE X NS KB FOEKORES XUCHEL CREBIERI NP 70

COEBHS, HBLTHS 2B%BO L3 BRI SDT IDRETICT 1 BEOHMENES L THAL E
MBHOTDTHRINIe L LEHBS—HTIR, EORKRAOBERER» OB ONIHR, THHOLE
FHAE LA CTRERST CIRAKRDPICEET 2LV EEFEILET 2 L0 H ATIRHE D PELHER
BESNEDP oo TORICEALTIIZ DD EBEZONE. —2IF, bLESR (B3VIRRE) LTV
BLELTHRABOAMBLEN ST ETREL, DAL —HOABEELTED, ZTOAVEREERICHE
B UREREEHEE L, o ROSERD S bICHEHBEICRYET 5 L1005 pattern D3EZ SN 5. bLEDH
LTS A SO LB R ICEREIHATE AR T—8TH > TLL, AEBRRICHONILS
KMABLUEAOREBAKIED 2 B O FRESIEH I NI E03H 21REZDIRICIL S LB T
%o
bH95—DDEZFELTIR, BRBERICT TICE DAMBRRBEOREE XTI T 50, EROGEICH
ENHD ZTNEEMBT I ENTE LI o7&V S AREM IS 50 KEFHHE LORERE LTIZ, MRS
BB DEBTRELMBERESECATH L EDBETELON D THRAELIBHE L E TR
LT LT, BEOIERRDIED 51205 5 W IIBEAIRICEB T 2MOBEBLE DFADIDH > E {4
BTt Sk L B bo

WTNC L THERIBCB O T—TDALH 2 VIRABSOADEREEEFL T2 LREENIL
LEZ SN, FOBEOAY, FTIBRELTHIZDD, H30NTETITERREEZT TN /DO DONTID,
ABSMFELBRITEE0, BENERETILELTRALEGNEESLOTHA S0



Table 1. Incidence of Vibrio anguillarum from young Ayu (Plecoglossus altivelis) during the course of stoking.
(Number of fish from which the bacterium was isolated/Number of fish tested)
Watacf}:f;g 0 1 2 3 4 5 6 = Length and weight
f of fish tested
°
Experimental
group
A 9 9 l 5 52em  13g
6, Mar., 1967) 2 2 (3.8-7.2) (0.2-2.5)
B 0 l 1 z 0 l 1 i l 1 z l 17 6.6 2.3
(8, Mar., 1967) 2 1 1 2 1 1 1 3 1 1 2 1 (4.8-9.2) (0.7-7.2)
C 9 0 0 9 1 1 9 2 1 g 5 z 31 7.1 3.4
(16, Mar., 1967) 3 1 1 2 2 1 1 3 1 9 S 2 (6.1-8.8) (2.0-5.5)
D 0 0] 0 3 11 1 2 1] 18| 67 2.6
(17, Mar., 1967) 3 3 2 3 1 1 1 2 1 (5.2:9.2) (1.0-6.8)
o ol 11 2 1[4 o 32 s mf2 5|1 3 4] 7| 6Im 28g
Total 7 1 7 6 4 2 1 5 1 4 2 5 11 2 N 1 3 4 (3.8-9.2) (0.2-7.2)
0/8 2/13 4/7 7/10 18/18 717 8/8

011

Tk
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@ EESEORE
19654E, 19664 B XL F196T4E D 3ERICH - ORET 2 a5 pure b L <12 dominant 73 THEEX
NIV DOHDEFRICONT, TaBLUOY FFICHERET 5 LICXOFEES BRI Lo £ DR, B
HxEHT HkE LT, PB-1 (1965 F4578) , PB-3, PB-5, PB—6, PB—7, PB—15 (1966 53 ,
PB—26, PB—27, PB—28, PB—29, PB—37 (1967 E538) DUEMRADKGLICID Lif o
ZDIRRICDNT, WHEICREOEDEN S X UE LR E AT 52—, TaBXUYFF, 6K
-y 2T BIREME R L, SHY LOMEEREL o

(M BXUFE)

FERoSBEIIOSE, R, BXU1 H ABREOE MM OEENR &, polypepton 15g, beef
extract 7.5g, NaCl 30g, #®Kk1 ¢, pH 7.0~ 7.2, (agar powder 15g) OHUKDOT BRI L
WA RIER) £ T A robEikie i BEICHERLL , @ H25~28C F T 2 BREEE L THIE LTS
B OBAEHHEC OO TRE I ETHHT 2O T CTIIERT 5o BIEEHIESE, PHEXUE
FIBREICE 9 5 3B T2 Difco nutrient broth V), REBEEEITSOEFANCHIEE ZHWE L7

575 JEME SRS T3 R R A I K B T 24 R Lo & W L /2 0.85% NaCl IAiicRiE 3¢, 72k
U= v+ ¥ (A japonica) OEBIFFAINCERE L7 HEREEIAAEI0g YOEEEET 0.01 ~5.
0 mg & Lto WBEERICLT 1 mg OMBIIMIAY CEEE) CT5E 7.2~88X 10° HTH- 70
- RCHT BIREMERIL, DX S ICEEKICRBIEMEORPICTA 3 VIEREEZTDOEEH
ke UERENBEREZ1T18 5 7c0

(F 2

EyPEER BT LB ERER D 0T N TE—B L MEINIDT, LEEILIATI3HEICH
HEMbO LT L CHERERN S

AELT 5 LBHT, BX 1~2u, 18 0.5u o908 LcaifAT, 1RKOWETER LiGFRIGHES

o WBERIEM bHBIUEET M 3 v TRCRE L, M HICBREEAT ST L3100 721X LR
BHE AR TIIEHOBE O LI DICEBOICET 256035 5o HBHH ETO a0 =—3EME
T, BEMEROS BKRAMEZ L, WRWBYITH 2 8REED & PRELOTLICREHL T %0 £
WIZTTERHA LS OTIHEFREEDETBAONLES, gLl bican=—DBEYELETT 5. £
DX HREOE A A% 2OREEFEI VLT LI VFEEMEZRIEIH LT EDBTE 50, TNRLRM
ICan=—0AHESEET %o fi40ES) (swarming) 3ZEH SN0 BTB teepol FER LM b Tidfif
FOOIREL-Io=— %KL, WA BEXEMTREFOOMNI0=—%Ekd 5. MacConkey
TR (NaCl 3%) TIRIZEAEREET, SS EAKEEH (NaCl 3%) TIRF - 72 RHE L. T2
FERE T RIE S 570180

%5, REBXU pH BARORE ICRITTHBCOVTOEBERENI BLUR4ICRLz. TR
FELEADEHTH 5H, M3 DLEMICTRUK 28°C, pH 7.0 DAL 6Bk T & NaCl 1 ~3% L
ATELBFEL TV BT b bo ARNCRL: PB—1 #E - TORE LESOHMEGOEERTH,
BECE D EHENBENE/DE->TL 5T EMRENTe THDDL 15°C OEAITEEENERED 1 %IC
FNETHILH D, 20°C BLU 28°C DIFAIT 1 ~2% b, 35°C BXY 37°C OEGIR 3% IGh
WEZAICEFENREDND Bo

TIHENRIE 2% DECAHCERLTASBE, 28°C OduCHd X <CHHL, LT 35°C, 20°C, 37
QlfC®MKﬁofwéoﬂﬁ%ﬁﬁEK0wfIm—lﬁw%é%mKéﬁéé,ﬁ%E%K@mT



112 £ H B B

1.0+
[
28°C
0.5

I
-
=
(@)
o
(&2}
w
>
= 0.1
<C
-
wi
o T 1 1 1 I 1 1 1 1 1 1 1 1 I I 1

0 1 2 3 45 6 7 80 12 3 4 546 7 8

NaCl CONCENTRATION ( 7 )
Fig.3. Effects of NaCl concentration and temperature on the growth of Vibrio anguillarum
isolated from diseased young Ayu.
Left : experiments on the 6 strains including PB—1

Right : experiments on strain PB—1

TOREWTHETHD, 37°C THIERKHESBEL > L LEBEMEREHEE T2, 35 AEBTH
AMELBDSHERMERL TO B 5510, TOEEBRBIGRINILLSIC 15°C TROLDRBIIEL L
D, BHC 37°C TRMRBET B L 5> T,

FAERIREE 28°C (USRS 2 % & L1BE0 pH IC X 2 BB ORI, K4 IKRLEE S,
pH 7 LUBTHLICREL, LT pH 9, pH 6, pH 10 DIEIK7SY, pH 10 TROTHTIRS -
FeOSRREL 72 DICSE L pH 5§ TIRE 5 e L1300 - Feo

ABREE Uik T2 2 BRI EAEE Uress, BB L EK G thcid 6 BRIRAREL X 75

1.0~
< n
= 0.5F
x
o
o
)
)—
[§E]
=
I"; —
<<
|
w
o= Temperature 28°C
. strain PB-1
hd ! ¥ t 1 L
5 6 7 8 9 10

PH

Fig.4. Effect of pH on the growth of Vibrio anguillarum isolated from diseased young Ayu.
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Table 2. Characteristics of Vibrio anguillarum isolated from

diseased young Ayu in Lake Hamana

113

Strain PB-1 PB-3 PB-S PB-6 PB-7 PB-15 PB-26 PB-27 PB-28 PB-29 PB-37
Test 1965 1966 1967

Gas from carbohydrates - - — — - - _ _ _ _ _
Hugh-Leifson test E Ferment. Ferment,
Cytochrome oxidase + + + + + + +
Catalase reaction + + + + + + +
H,S production - — - - - - — - - —
Indole production + + + + + + + + + + +
Methyl red test - - — - — — - _ _
Voges-Proskauer test + + + + + + + + + + +
2, 3-butanediol production | + + + + + + + + + + +
Gelatin liquefaction + + + + + + + + + + +
Cholera red test - - - - - _ _ _ - —
Starch hydrolysis + + + + + + + + + + +
Nitrate reduction + + + + + + + + + + +
Urease - - - - - - _ — — _
Milk coagulation +* + + + + + + + + + +
Chitin decomposition +w - W - - - +w +W - +W +W
Hemolysis of horse blood +¥* + + + + + + + + + +
Utilization of d-tartrate + + + + + + + + + +

malonate + + + + + + + + + -

citrate + + + + + + + + + + +
* lab ferment ** 3_type +w : weakly positive

Table 3. Carbohydrate utilization of Vibrio anguillarum isolated

from diseased young Ayu in Lake Hamana

Strain | pp.y pp-3 PB-5 PB-6 PB-7 PB-15 PB-26 PB-27 PB-28 PB-29 PB-37
Carbohydrate

Glucose + + + + + + + + + +
Arabinose + - — — + — + + + +
Xylose - - — — — — _ _ _ _
Fructose + + + + + + + + + + +
Mannose + + + + + + + + + + +
Galactose + + + + + + + + + + +
Rhamnose + — — + — _ _ _ _ _
Mannitol + + + + + + + + + + +
Inositol - - + + + + _ _ _ _
Sucrose + + + + + + + + +
Maltose + + + + + + + +

Raffinose — - - - - - - — — _
Lactose - - - - - - — - — - —
Cellobiose + + + - + - + +

Dextrin + + + + + + +

Glycogen + + - — — + _ _ +w _ _
Starch + + + + + + + + + + +
Glycerin - +w o+ - +w - _ +w - _
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URHERICIITER Lo TRAEERIN1 ST+ VKD THELE (28°C) T2 E DK F - 7<
HWHLITh - 70h8, &3 BRICOTLICHENRD ON B H - 1o

B | REIEBEAHE IO LEHBEREHCERL 5~ 10°C NOBREO TIKEiE2~3 7 A1
REETRTH D0 T FEOMEE 1 IBIERAE K & U THERICROERERT T 2 FRHRET
BThD, MRS FEMOGRET X HE H 5o

134 FLOODGATE and HAYES (1961)%%) iz V. anguillarum (NCMB 6) 274 3 : £OME=1 :
3 DRAHK (glucose 7.5% FRID % 48Uk E U CHEHR L 2 EMIRETRTE -7 LHEL TV 5o

H(LRHMR | SEEBROE LR T — MRS L CEAMRIEIC 0 TR 2 BLUR I IR,
ZNOOREREH D EBEOBERIAKIC B THRENCETORESALS 208, TEUHRTIZESIC—HL,
ZDIERIER—ETH 5 LU I Nt

EHC S DB FFORZHY disc M Heart infusion ZEBREHICTHRERAUIKER KER
chloramphenicol, tetracycline, colistin X8 novobiocin iC UV BSHEZ AT 5 &b - foe #F
I TC (tetracycline) ZPEMEDOABICK T 5 REMIENIIHL, CTC H#LUVOTC (oxytetracycline)
D 509% FEBLEE (27°C , 6RANEERE) 2 0.005 ~ 0.01 ppm TH- 7 (FH - L2 1968)%%
% 7= vibrio static agent (0/129, 2:4-diamino 6:7-diisopropyl pteridine) 1 E&SZFHHFED S 7o

REM  REHET 2BLU0 Y FFICERE L EREREXR4ICRLIe PB—1 XU PB-3 Hef

Table 4. Pathogenicity for fishes of Vibrio anguillarum isolated
from diseased young Ayu in Lake Hamana

V. anguillarum Fish Experimental Time in days to death
strain Body weight temv;?t:rture Dose (mg/100 g fish body weight)
50 20 10 05 0.1 0.05 0.01
Ayu* 8-10g 15-17°C 1 1 2 2
PB-1 Ayu  5-12 13-14 1 2 2 3
Eel 3040 20-25 3 Sk*
Ayu 1-§ 13-15 1 2 3
PB-3 Eel 60-100 20-25 . 2 2 1 3 3 5
Eel* 75-130 17-20 2 2 3
PB-5 Eel 60-100  20-25 3 2 2 3 S
PB-—6 ” ” 2 1 2 S
PB-7 ” " 2 2 2 S
PB-15 " " 1 1 2 3 3 3 S
PB-26 " " 4 2
PB-27 " " 4 S
PB-28 " " 3 4
PB-29 " " 3 4
PB-37 " " 3 4

Fishes (Ayu, Plecoglossus altivelis, and the eel, Anguilla japonica) were injected intramuscularly.
* Experiments were carried out in sea water, and the others were in freshwater.
** G : survived for one week.

L7 7 2 R 0B R TR C RAB L UlEE Ry 5h (Plate 1-3 2R |, £ OHEEAR
1ESOL 2 BEICHE Uize 3 BAICEET Ui BROH I BB TALICEE SR SN TV Db 1R
Boto TFEDEAGERICLD, IHEBRBICL - THTETIETORKIIENS S, AIKE 100g 49
| mg A HEELAEARTNT L ~4 ARICEE Lite T2EHNTHYFFICHNTH, HEADHE,

PR, B L MBS S M EBRELSES SN, PB—1 MOBEREBERECALNEL DT, B
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KD T 2 & BN S #1507 2 EORICIE, BREL T ORLET 5 ETORME XERCIY S
1533180 5 120

BEREROT 2ICBY 3B EREMBE IS B &, BRI DR EHE R I3 L s & T
By, ESEHEDONEBHEE, FHAMLHE L E OBMICHESZHID ONLBI 655,
A H R AOBA & R BMMEES T LTV A0, HRKAOEALREOMBESZERD NS
MAL D LN Do NFHIC BT HM%E S S REDERE T, FNDETER B L GBS BN L, €
R MENER LTS T EDE e FMIIREHSEILER > T BT bR OK DILRPEAES S
DEALHH DN Do ERET 2ICET BTN O DOBMBUCE T BIRLIL B RH RAEDZNERNTRENICIIZE
DITEDAS, HARBADES L D ABITHRBET LTV S EEL DT

@ F FICHRE LA R BB OF R K UK T 2ick D 55 ARBETREC, O L AkEAR
(T B AR MAOAHC A BT 1 B 5 5 1M1, HlissE Y -7 (Plate 1-5) o Li» LEHIC K > T3 HARENL
ORBESEN 720, ZCICEENHREN56b&H -7 (Plate [-6) o PB-— 3 HROFKEBRIERNRL T
WL, 7f#@%Amkwfé&m&@mKi5ﬁﬁﬁ%ﬁ®§uﬁbﬂm@oto%%Ebtﬁf
FIC BT BEEEBENELC OV TRE IFETHL S~ 5o

m%&%m;%mw@%ﬁﬁébf,m¢«%ﬁbt%%%mﬁéc&mib,ﬁﬁ%ﬁaéﬁtﬁm¢
@ﬁ?:%%%éﬁac&ufgtob#bﬁﬂé%h%@?:@%&é&ﬁ%bfwtﬂ%ﬁﬁﬂwhﬁ
f@ﬁ(,utbt¢gmﬁMbt§w@%m;O%ﬁbtmaﬁnmﬁbbmqto—ﬁ,%éw&mm
(LLESICHBER, bIIPERRRR L5 & Bl B REREE & Licgaid, KT EREE RN
LTHRIBEIHBTERTERD -0 B KDCEHA BB IR EICK > TT 2% BYE, RFSELD
3, MEHERORIEE & 2 VI RO S5 ETH1E0 RS 5 bDL BN

E%EK@%%E%&E%WE%&ﬁ%i%ﬂ,%@%ﬁ%%&bf&toccwm%@%ﬁﬁ%%%é
13 otzhs, TLOEAZED 1’90375&0@:q’CiﬁEt%k’ctU&Etﬂ%Faﬁﬂdibi&A&‘%bffxmof:o E3
0f¥®%émowfm%lﬁmﬁ%%ﬁ?ﬁ,ﬁ%&%@ﬁﬁ;Dﬁ%mﬁﬁﬁﬁ%ﬁénéc&wbm
otoitﬁ%ﬁﬁ%fu&@iofﬁﬁﬁﬁﬁbfbi5&5@%@%%55@?,ﬁﬁﬁ%éikéﬁ
BhHEE Lo

E4iRLELESC, PB-1XXU PB-3 FRODEEET, FaicEET A Eickh BRRRICESU
TERE DR LTHRE SR HT EDED SN, F 1T _TOMSY F£% 1 mg/100 g MAEOEREE
T4 EPRNICBIEIE D BT EDHED ST

Table 5. Pathogenicity for mouse of Vibrio anguillarum isolated
from diseased young Ayu in Lake Hamana

Exp. No. V. anguillarum Incubation Dose _ Number of animals
strain (per one animal) died/tested
1. PB-1 on nutrient agar 0.01, 0.05, 0.1, 0/5
28 C 48 hrs 0.25, 0.5 mg
2. PB-1, 3, 5,6, 7, 15 on nutrient agar 0.3 — 04 mg 2*/6
28 C 24 hrs
3. PB-5, 6 on nutrient agar 0.1 mg 0/5
28°C, 24 hrs
4, PB-1 in glutnent broth 0.1, 0.25, 0.5 ml 0/6
28°C, 50 hrs
5. PB-1 in é'mtrient broth 0.05, 0.1, 0.25, 0/4
28°C, 70 hrs 0.5 ml
Control V., parahaemolyticus on nutrient agar 0.5 mg 4/4
(Okayama BO—-18) 28 C 48 hrs

In Exp. No. 1, 2, 3, and Control, saline suspended cells were injected intraperitoneally
In Exp. No.4 and 5, incubated broth were injected intraperitoneally
* The mouse received PB—5 and PB—6, respectively, died.
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v Rkt Y B WENERRBROBRL %K 5 IR LTz EBRICAV=Y RIIKE 15~30g DLOTH
D, EEERIHLEZA LSS THBOUIOARMBER Lo 3 HBO R EEMEFRORR—=18
T X055 &0 Vibrio parahaemolyticus (Okayama BO—18 #EY + ¥Hi3k) £ROCERETHE -
Too WBRDOTFIEM Lick SiC, EB 1 2 3 BXY V. parahaemolyticus RO 1o BEBR TIIERE
HETHEELLOOLHEREKCHE LERBL, FBRABIUSTRABEELL A3 v 5 20T S 8EL
1o

KB 1, 2BIUBDRREA S E, EBA2 T PB-5 BLUPB-6kEREE LI 2NENEN] L
FTOHE LALLM, PB—1 BRZ B ULDMMOBT O Y AZFHEIRELC LRI 5o TEBRABLY
5ITRUAc &L 5iC, PB-1 BSOSO LTORAMER L 74 3 V22D R LBATORLTT S
7Y RIS o te ZHUCK L, ISBXD V. parahaemolyticus ZHER L1~ v Rid 4 L& 20M5RILIA
1T Lo

P FOEBMERL ST 1FADPOAH LA AR R vy C LIZEA SHEBRE 7250 D & Hil &
Ntco UAARERTH—MWOZ Y RBHELTHY, v v T BREMIC OO TRIBESISVOT TR
WM, TORICDOWTIRENET V. parahaemolyticus & DHEE VS ED S H LD THRITEMA 5
R -1

(& ®)

AERB 7 LBHT, MERBEELAL, BRICGESHTI0PEML AERETH 5. Glucose *HEE
HICHEL, gas ZEASTBOA%ESET o Cytochrome oxidase 2EEL, HAREFAT 3. Wik
B[EETL UBRE L, urease ZEA LIV %/ pH 9 THBEL, HFEMHTH 5. X 5T novobiocin
B LU vibrio static agent (0/129) IKEZEUAEHT 5o T O DEEEM B X BHELFMERD 5 AR

~ Vibrio BICSMES e (DAvS and PARK 19620, 5K 19630, 19676) BucHANAN and
GIBRONS 1974 '),

1 BEEVASMEE V. anguillarum EEE L 728 (Muroca and Ecusa 1967)%7, s (1967)
RN V. anguillarum, V. ichthyodermis XU V. piscium var. japonicus, T2 H BHRE V.
anguillarum & INTNW32 & DI, lysine D REEER £ H7c 7 arginine BUKZBREHOCEZTFER
U, V. anguillarum (3 vibrio BH» 59T _ETHBEHLN, V. anguillarum (5t L Oceanomonas
anguillarum 153 EXFARR L 120 ERN T Bo 21k LBAIN and SHEWAN (1968) #012 Vibrio I8 C
lysine BiiRERREYE, arginine BUKEEMEL 2 D2 ZMLTH D, 2hs—RBIICEDONI LS T, £
DI (1972)%) b V. anguillarum %8B35 & HIC18 > T Bo

&L ATEAC SR~ X 5 IKH Ly Bergey’s Manual 1973 V. anguillerum BERGMAN 1909, V.
piscium DAvID 1927, V. piscium var. japonicus HOSHINA 1957, V. ichthyodermis (WELLS and
ZoBeLL) SHEWAN, HoBBs and HopGKiSS 1960 D 4&h—oicz Lo V. anguillarum & 15T
WBDLTTH B, HAMEMT 105 DNHEEZRE LIcYIRL, ZOXINERG—IICIIH - fos
(SMITH 1961)%) F1:—HHICIAD SN TWMID 5 Feo > TANMEE V. anguillarum &RET 57-
HOHEBDH RIS V. anguillarum & L THRESI NI DERY 7.

V. anguillarum ({Z DO TRHO B O EL L SHEIN TN 2HS, ZOWRICHET 2 08T R +5T, #
%13 SCHAPERCLAUS (1934)*?) 4 5 NyYBELIN (1935)%) D#3ICH % vtkicdis HEtRETT 2720
THRGGEERE V. anguillarum EEET BBV IDWEMBH >720 SMITH (1961) TR 35 b5V F
DOFELIRICE T 57 2 (finnock, Salmo trutta) OE7 ) FKEMEL £ DEREE V. anguillarum &
FELe Tdt V. anguillarum OBRICOWTELIHRELERIIObDEBbh b, iz BAGGE
and BAGGE (1956)67) D57 V. anguillarum (NCMB 6) OMIREZF~N, LD EROMIRE £
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nEHEL V. anguillarum LREL T %0 £ TEHEDDBEROHIRZ B DRL T3 NCMB 6
BROMIRE HE U/ & T A starch FIFMOS TR 2B DR TNTOHET—HK L1zo £ TRDEMHEY,
anguillarum ERIFEL720 7538 SMITH D4BERKIZ K4 8ERK & starch FIRHOETII—FH LEBETH - 720
bbAAH LU Bergey’s Manual (1974) <4 3 V. anguillarum OMIRGEEHEE LB L THARICREE
185 &S AIRIEVY, TORODHICETIMBIC OO TRBITHLIBNZZ LILT B,

6) MRIFDICHIZIE7IOETUFE

BEHT 2OSFVDOBIRELMEDCSDIKRONLSDTIIEL, MORIBOMWEERT 25 50 3H
NEMT 2BV TE, BEOERIINPID—RKEHVRIBNLSTh o720 ZLTOTHhOBEAK
LHEBYEBEES L TR b FAHEBLTVBZCLDESTH 10

19674F, FH IR OTEE SN T 2HFARK DO THIEREZ T 282518, V. anguillarum
DEELTOBC L EHRLL (BH - TE1967) .

FIMJNDOHET 23R E D v 5 XU F FHEHER, 5o AREEORERL LTidmon Ty, &
WREEE LTRAEE IR TR » 7o 2 ND1I964EEIC— BT RERMICIRM 0TI, 19674 idH
1D AEHNCEIEREE S L TOMT 2 OB STRHON B K ST - Tie BlICIIERBBFEDLN 2 Y
BB 4 B~ 3 TS b T tee ] DT OFRBIRFIFIC B 285K chlorinity 317 ~ 18 %o
ThHO, KBIEvC (ZALEM ~15C (AATHD) THotoo CORIFBTHNTEHERME LT 2% EHIEK
RICRE L, BKIELEFTI - TOichs, 19665 X B196TENFROER b, INEH 3 ~4 B BLEICHE
BPCE 25D B KEBESRE Lo BHNE®3~4 AECRET 5 L0 ) APRADERI
BEEAMICBT 27 Y AHOENEE K —HL TV

19674 4 ATH], BIBGCEOTERBLAZT2 (KEL15~26g, KE5SS~65m) %HIEAKFEOHEEIC
EU, HEGAS, FRELUBRELCHEOMNET AL 2o BHHHARMEDCHTLIL2REEN

Table 6. Characteristics of Vibrio anguillarum isolated
from young Ayu taken from the River Tone

Strain Strain
PH-1 PH-2 PH4 PH-1 PH-2 PH4

Character Carbohydrate

Gas from carbohydrates - - - Acid from Glucose + + +
Hugh-Leifson test Ferment. Arabinose + + +
Cytochrome oxidase + + + Xylose - - —
Catalase reaction + + + Fructose + + +
H,S production — — — Mannose + + +
Indole production + + + Galactose + + +
Methyl red test - - - Rhamnose - - -
Voges-Proskauer test + + + Mannitol + + +
2, 3-butanediol production + + + Inositol - - -
Gelatin liquefaction + + + Sucrose + + +
Cholera red test — - — Maltose + + +
Starch hydrolysis + + + Raffinose - - -
Nitrate reduction + + + Lactose - - -
Urease — - - Cellobiose + + +
Milk coagulation + + + Dextrin + + +
Hemolysis of horse blood + + + Glycogen - +
Chitin decomposition - — - Starch + + +
Utilization of d-tartrate + + + Glycerin -

malonate + + +
citrate + + +
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HETORIRTHY, HABLIVEATIEN 1 RICKAISHAOAES L IZEED BIMKE D S
0, #0003 RICIIAEIR D 5 NI > 720

TP R LT A, SEPAROAOTA, s LOms >—FEORH pure &L it

dominant ICHEL, 20 =—DRRELTE 6 ICRUMAEIEHIR, X513y FFicktd 2 5mED
5 V. anguillarum E[RIE SN 10 K 61351 4 OfEAD & 538 Sz 3 Bk (PH-1, PH-2, PH-4) @
HARZEIRL DS, €00 3 WEkORITIZ glycogen FIRMHCOS A S DS, MDTNTOHTIEAI
—H L T,

F 190 IC IR O G CHE S NIRRT VRAL D B SN BOREEKEI M L2 & ¢
5, R0 V. anguillarum EREI NI KB (PI-6) OHARIC DN TIZZ ¢ TIREBK L7-18, B 1%
DERIBBLUVERINCR L0

BEARZER2HTRTLHIC, BRR, HEERSIUMLBICEG 2 72 8I2ICRE L ET ) AHED
FENES V. anguillarum THY, ThODOHAOEHRIEMR, @R, SRS UEBETHE IO
TEMET 2TH 5720 TNODC LH 5 RMINCHRER T 2ICRET 2 MELEISS 2 V. anguillarum 1<
XBbDTHBEEZ NI

B RKEMPO7ADOET U A

1967 F I &MIBEEME T 2T V. anguillarum SEYEEHER L7 th, HKBIETICEY 3 7 2 OKEKISHED
FAEOHBC OV TREEH Mo TOMEFT TICRABIERDT 2iCh © 7 Y 45K & RT3 SRR LS
DBEET HLOONTOI, ZHCHET 2REFIREL, =Y~ XDOKERTHS V. piscium var.
Japonicus (V. anguillarum) 37 2% b8 3 & DA H 2F2E TH -7 (HOSHINA 1957, {2F} - PUsE: -
TE 1965 ) o FH—HOT LEMCHET HEEH 2E, FIOETIEOFNEF—ICET Y ARE R
D EF TRV B0, TORKER V. anguillarum & LT3 (KE 1966) ) &, V. piscium var.
japonicus E LT3 b0 (il 1968) ™ 35 0, FREOBLZIC DN TIZH O E O A0B SN tre B
T3 V. piscium var. japonicus i3 V. anguillarum @ synonym & XTI 305, YEHIREE £2 o0
TWeDT, BOKBMT 1DET Y A FOFREEHSHICT BT L2 BE LTREEED 0

19674 5 B, B0 0® b, XURE8 ABMEAIRORIBEDT 2IC T ) 45K Bbh 3
BIRDSRE LI L DL ZHBE Lo 2NOD BB TRRICEEMR TIEEH & LT, L
L 3o Vo anguillarum (30 FROBFBOKAD L& IMINT,  Aeromonas Spp. M5 EE X,
Aeromonas B4t iz,

ZDRIIBE, 199FICED, ¥EETFTH L URBR TORME THD CTARRYSEAHRT 2 & ot
&7 (BHIH1970) %) o SOICRATRAEMICT 20 L7 ) AHFBARITL, #5, MLBLOE
M TORFEET V. anguillarum DSEER I N T 3o
() BMRTHELUERBRTORMBCRELA7ZIOET U SR

(M BXUFE)

EREE C19609FEE, BREBOT 1BIUEEMCHAT 2HEIOKKRT TITHATIR SR L oo BT
KIRE—ISE T ) A7 LA TO /o FRADIERIMAR, BELUZORE, YHIOOKE, ITFEEOR
ﬁm;afﬁﬁdwéntoﬁﬁﬁﬁﬂﬁé@f@%ik&Uﬁ%ﬁ%wggw%bgn,—%@ﬁ@mu
MAKEIR & 38 S 70 WNIEAT RT3 ARMMAHTRE, M5 L CHEMBICIED SN te 1 < DhORGEE
DIFABLUFNORRT LiEAEMEHE Lo

BHR : 190F O HICRTREOIBO T 2HFEHD 5 B11O BBV THFTHHRE L7z 5D
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FER&E U TIREKE RICRNIEERTOEA LR, ARESBMNCET ERFNEN 720 8 AOKITH
B EBERE 29 2D ED, 9 AODICIBAITIZIZAE > 7ro WEOREIZEAENC X - TR
3508, VT B LRIBICLTIBHAITH - 7o EAHK DV D DRI S EDH TERMICNE I
TWIRARZREMERE Lo

RERHELAHROBER CREEMEOR T 2 4/ile LT o

NS DFMDIREDRES, HFEBS LI UERED 3% NaCl NEGEEAREMZ O THIEBEE TS -7
LA, BEERTO6RMEEE 1 HIBLOCEFRTOEZEBOWTNOKANL OGS, 2 0=—DORRLS
vibrio & B ZHHELs pure &L <13 dominant 7B THEE S 70 £ C THEHMED S 1 71200 LYK
%5 U CTHrgEpRLE L 7o

F 70 DRPEDIIRE, BLUBFEDIIVFICHEIR TOEMED T L AEFHIEE, L DLDHEIC
- TI9ED s itk E A—RE BON BB INI-DT, 205 b S5bETHIRBEICH Lo LITF
I B BE D 08 R B8 X UBFR 2R J o

PSh—1 -4 #RIR, 56, 19684E9 A4Y#E, PSh—2 - 4HIR, #&jass, 196048 3, PSh—3 -
<RI, RN CRART ), 1969468 H, PSh—8, 9, 10 ---#R, #5Ets, 1970467 A, PNa—1--
- REFE, AR, 19694E8 Ho

(HRBKXUEE)
SEERRIZO TS 3% NaCl BRI LT KRB L, EMJE, BEEXROS 5 KEHBS LKES
ORHBEYIE an = —E2E Lo 20 = — DR MIIIRZERT LRA» S 38EL . V. anguillarum

LEAUTBY, BAROHBRATHRICBRELHH LS 20RFPHROBKT 1003 Ik

Table 7. Characteristics of Vibrio anguillarum isolated from diseased Ayu in
freshwater ponds in Shiga and Nagano prefectures

Vibrio anguillarum

Character PSh—1 PSh—-2 PSh—3* PSh—-8 PSh—-9 PSh—10 PNa-1

Form, Flagella and Motility Short rod, Single polar flagellum, Active motility
Length 1u 0.5-2 1 1-1.5 1-1.5 1-1.5 1-3
Gram stain Negative
Cytochrome oxidase + + + + + +
Catalase + + + + + + +
Indole production + + + + + +
H,S production — — — — — _
Gas from carbohydrates — — — — — _
Hugh-Leifson test Fermentative
Methyl red test - - + + + + —
Voges-Proskauer test + + + + + + +
Cholera red test - - + + - —
Nitrate reduction + + + + + + +
Gelatin liquefaction NT** NT NT + + + NT
Utilization of d-tartrate + + + + + + +

malonate +w +w +w +w +w +w +w

citrate + + + + +
Decarboxylation of arginine NT + = +

lysine NT + - — _ _

Sensitivity to 0/129 + + + + + + +

* PSh-3 was finally removed from V. anguillarum
** Not tested
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Aeromonas spp. EIBENCHEITE 2o DEMEDIERZNIE X UL ERTIC, BOREERSIC,
AWML LV Y FFICHT 2REBERICZENENR LI RTIKRESNB LT, WKTIDLDH
BEES T BRD 5B PSh—3 &M< 68kOMIRIZ, PSh—9 #D cholera red RIEWER G IZTRTOET
—HL T 7 2 LTS OWRIZACTRUIREHENT 20 6538 St V. anguillarum O¥eRE
ol —HTBEDTH 70 REIRLIEMREEICE TS, PSh—3 HKERL 682 T~XTH UK
ERL, galactose D AERRIGITELMROMIRE b—K Lo X5 ICHR I TR LIEAT D ZEEE,
BLUYFFiCHT 2REUEBROEREMRAEL, PSh—3#EMBRL 642 V. anguillarum ERE X N1z

Table 8. Carbohydrate utilization of Vibrio anguillarum isolated from diseased
Ayu in freshwater ponds in Shiga and Nagano prefectures

Vibrio anguillarum

Carbohydrate PSh—-1 PSh—2 PSh—3* PSh—8 PSh—9 PSh—10 PNa—1
Acid from Glucose + + + + + + +
Lactose - - - - — - —
Sucrose + + + + + + +
Maltose + + + + + + +
Raffinose NT — - — — — -
Cellobjose NT + - + + + +
Dextrin + + + + + + +
Arabinose NT + - + + + +
Fructose + + - + + + +
Galactose - - - - - -
Xylose - - - NT NT NT -
Mannose NT + - NT NT NT +
Rhamnose NT - - - — — _
Starch NT + + + + + +
Glycerin NT — - NT NT NT _
Mannitol . + + + + + + +
Inositol NT - - - — — —
Sorbitol NT — - - — -~ -

* PSh-3 was finally removed from V. anguillarum

Table 9. NaCl-tolerance and pathogenicity for eels of Vibrio anguillarum isolated
from diseased Ayu in freshwater ponds in Shiga and Nagano prefectures

Vibrio anguillarum
PSh—-1 PSh-2 PSh-3* PSh-8 PSh—-9 PSh-10 PNa-1
Growth in peptone water containing NaCl
in various concentrations
NaCl 0 % +w + + - - +

+w
0.5 + + + + + + +
1 + + + + + +
2 + + +
3 + + + + + +
5 + + + + + +
7 - - - +w +w +w -
Pathogenicity for eel** + + + + + + +

* PSh—3 was finally removed from V. anguillarum
** The Japanese eels were injected intramuscularly with viable cells
Injection doses : 1 mg/100 g of fish body weight
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FENDKRT 2 54538 X 7- PSh—3 #kid arginine decarboxylase —, lysine decarboxylase + & 72
S THOMD 6 bk L CELBIE B15-> T Bo FIC OB E S I (1967)%) b COHELEE
#LTW =L, BaiNn and SHEWAN (1968) ) cxtug vibrios pathogenic for poikilothermic
animals® lysine decarboxylase i3fatkEE LT3R EbdH D, KEKE V. anguillarum 352 L3
EmE L Bbh 2z, 15BAFE T3 arginine, lysine 3k U ornithine @ decarboxylase &#E&iCi3 Falkow
medium (SKERMAN 1967) N BT - oo E 1o AB#KIZE 8 ICR L ICESREEICEVO TS cello-
biose, arabinose #XU fructose 73 EDATHID 6 REIZRIE > RIGERLTED, ZORALSHPR
DAETHDEEEL bNDe LOLEHOERIICRLIEIICY F FICIERMCIFERERLIT LD
50, SBBUC OIS NHKSHERT 2L 58 EBHNITHEICRITEMZ 2HEBHA Do
£ 9 ICRLUEAMEICBN T, PSh—3 #EKRC 64F, 4BDBELAEINT F VKD TREL,
2HRIZE S oK RB LI 5 Tt BEMCENTIREFTLHRREL, THFTRIKOTDPICRETSE60D
D3 BeD - 1m0 BT BEFHITELWIRE HNTH T 0 2IIBOD, 0 BICHT BEHMICIIET
BODBH O, ELHHKICHE L TOPRKICEE L TVEE RS CLEHTE S
BECNODOHEKELBMNEZHEROTEE (5CTF) LTEWVLL S, 20 BRICIITTORK
DR LT LT, BEHT 205 OSMRICERTRECH LTI DHNT Eh3bh -7
V. anguillarum 3 AREKME TS 2L EL 5N T SDT (SINDERMAN 1970)%), C DEEsEC T
BIKBRET LICBRG LD EVS T EHRIEE 1550 MERT T RHAKTRIEL T 2EHICRIF LI 5A,
FANEREICDI VBB L TOREEZ BT ENTEEN, COURBRBIUEFRTOATINTNS
BREHEOCT 12EHELTEY, GCEERSEECHEL S5, —HOBBETRBEARLHEL LTHL
TWHEENSZ0T, EHRLELEOEL ONDEY, PHLTULBEATHRS L TOIVITOREL
TWBDOTHMICENEREBEZ SN, ALEEHMOBEEEML TOTHERERFR LV &R
OHTREHCRE LT Ep5EINE, OUABHOKRIICYT TICERY LTV AEEESHRS, LESD
L RETHEABRT TASHOETEERICEEL TV 20TREVHLEEI SN .
@ wAR, BUREUCRAROXBBCHITLULZ IOETUFH
BT 207 ) ERERACELICHTAEABERDOLHO S, W DHDOROKERREICH
3 AR ARECRREEE A HORRCE S E—HORENL TN, 1965EEHD 19263 T, sid
ERUVESEIEL DN TN -7k 5 THBe HlZITALE (1966) % ickiud, BEDH L 7 7 H
(sulfisoxazole, sulfathiazole, sulfadimethoxine, sulfamonomethoxine), furazolidone, ¥ & UHitE#9E
(tetracycline 72&) SEhIICEh &, BOKRSEITNIT3 B~4H TERALEOHTLELLD, 5B~
6 HTRKBTIONERETHSEINT S BHE, 1965468 X P1966FICIRZIIER T 15 S8 S0l
Hd X OL96BEIC BB ORIET 20> 5438k Ik sulfisoxazole cxt L To R OEEZEHEHL T
7L, tetracycline #k7¥ chloramphenicol i3 L T3 TN TOMDBHOERZHEBL T (Riig 3
E13BH) o > TEDYUEED V. anguillarum (CIZEHRURREIFRB XS DIBII LA L, EBE
HICb Y L7 > RBLUHEMEBL RO EBTH - bDEEFL 5N 5o
LT AMIITHERCRELLTAIOET Y AFREOREBHMGIZIILENTHD, TLRERINT
Wit 7 7 Fd B0i3 chloramphenicol 75 & DREEDOPRMBIZEA LBDSNLNT EH ORI
&Nt
1973 HEH S BICHT T, BERSKROBEOHNDOTIC, EERTOWL 2107 1R EH & U
LB TFTO—gMEFRAEL, TEARKROFHITRROSE L Bk ERKME LR L TRET 282
%8, WThoBEALRRER V. anguillsrum THHC LARRB LI (FES 19747, 5« 28
1974 ™)),
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(HHEBLUHE)D

HEERTHIUMLRTCHE LIRARKR, OUBIOREICET 3 Bins 2 WIESE, X5
BORFE L CHIREE, ©7 ) HROMMHIEREZ LT (Plate -4 BH) o TODL S IfERE
NERADEE UTHED 5 0.5 % NaCl hRGEEXEMZ O THBEIOSHE 1715 - 70 HEEOEER, 3
LA E DFADTEMED 51312 IS T—BEE BOn 288 4, 187, bk 3 2 EEROE I
BUT, EmERTORAL 5188k, MILRTORAD S 1| BT BUBRRECH L. ZH-BEIcE
FBRADERS CNOMRICET ZBALE > KRLT, UL S HETHE LT 4 e HRREC
B l7o ENENDEKDHIRERLINCR Lo

Table 10. Sources of strains of Vibrio anguillarum isolated
from diseased Ayu in 1973

Strain Location Date (1973) Seed
V. anguillarum
PT-3 Anan, Tokushima Pref. 4, May Caught in sea (Tokushima)
PT—4 " n n n
PT-5 n " " ”
PT-8 " 29, May " (Kochi)
PT-9 " : " ” "
PT-10 " " " (Miyazaki)
PT-11 " " " (Kochi)
PT-12 " " " (Tokushima)
PT-14 " 30, May " "
PT-15 " " " (Miyazaki)
PT-16 " " Caught in freshwater (Lake Biwa)
PT-17 " " Caught in sea (Miyazaki)
PT-18 " " " (Miyazaki &
Tokushima)
PT-19 Hiwasa, Tokushima Pref. -~ 22, May " (Tokushima)
PT-22 Anang Tokushima Pref. 25, May " (Kochi)
PT-23 " " " (Tokushima)
PT-24 " " Caught in freshwater (Lake Biwa)
PT-25 " " Caught in sea (Miyazaki)
PH-5 Soja, Okayama Pref. 21, Mar, Caught in sea
PA-1 Aichi Pref. 4-5, Jun. Caught in sea
PA-2 " " "
PA-8 " " "
PA-9 " " "

T DBRICONTHEICHREVCTIER IS X UEEMRERET 5 & & bic, FHO 3 BE disc 2H
WTRAZRERN, $701 BT b KICRIET A 72 5% I C28C, A8RSRTEER L AT E% 38
~fzo

SOICRENRRE LT, MEREIT 2155 O10E BRIREET 1050 1 K, bb¥TIHKICOS,
=R YIS FCERE g/ 100-g AAEOUGTHAREHNL, v 2CIBEHKE X 51 3 BINA 725
gkic> &, 0.6m8/ 1 ROEATHRBERER L, ThENUCHT 2 EEBEH 10
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B L 2Bko—miREZRINC, BAMREEERI2CTNTNRUI. (BETEH « =% 19747 O
hicdh B B Ak 4 ¥ O glucose BX T dulcitol D43 #H, LU PA-8 #d glycerin B XU

glycogen OAMBHECEAT 20BN TH O, RHXHOLBHIELL )

L DREELLVBRIRT Y FFICHT ZRERLELS, BELLTNTOREKIZ V. anguillarum
LREE & NIe FINCH SN S X S ICT D23KED indole EEARENTNTRIEL - THD, Z DETELRIS
BAOEREKRE R TS, CHIRELBMOBREICAV LR LT, THEO5 SIM K T25~

Table 11. Characteristics of Vibrio anguillarum isolated from
diseased Ayu in 1973
Tokushima Okayama Aichi Strains having
Strain 18 strains 4 strains reaction as given
(PT-3~PT-25) (PH-5) (PA-1~PA-9)
Character

Form Short rod
Length 0.52u 0.6-2 0.5-2.5
Flagella Single polar flagellum
Motility + + +
Swarming - - -
Gram stain - - -
Hugh-Leifson test Fermentative
Gas from glucose - — —
Cytochrome oxidase + + +
Catalase + + +
Litmus milk + + +
Nitrate reduction + + +
Gelatin liquefaction + + +
Indole
Voges-Proskauer test + + +
Methyl red test +1,-17* - - +:PT-22
H,S production - - -
2, 3-butanediol + + +
Arginine decarboxylation + + +
Lysine — - -
Ornithine - -
Phenylalanine deamination — - -
Urease - - -
Cholera red test - - -
Citrate + + +
Malonate +15,-3 + +1,-3 —:PT-4,5,19,PA-2,8,9
Tartrate + +
Starch hydrolysis + +
Sensitivity to 0/129 + + +

Novobiocin + + +

Penicillin — - NT
Pathogenicity for eel +9,-1 NT +1 —:PT-15

for mouse -10 NT —4

*

Number of strains having reaction as given
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28C, 20MERLTHELIERTHY, AAHICS BER L TRET 2 LBBHE TTHRES D -7
NYBELIN (19352)%) OSRUCHEA I, EAMKS L UM, BEK, 3700 B1965F0 519710ECH 1

Table 12. Carbohydrate utilization of Vibrio anguillarum isolated
from diseased Ayu in 1973

Tokushima Okayama Aichi Strains having
18 strains 1 strain 4 strains reaction as given
(PT-3~PT-25) (PH-5) (PA-1~PA-9) (Exept PH-5)
Acid from Glucose . + + +
Fructose + + +
Xylose - — —
Arabinose - - -
Rhamnose - - -
Galactose +2,-16 + - +:PT-22,23
Mannose + + +
Sucrose + + +
Lactose - - -
Trehalose + + +
Raffinose +17,~1 - — —:PT—-9,PA strains
Dextrin + + +
Maltose + +
Glycogen + - -
Inulin +2,-16 - - +:PT-22, 23
Glycerin + - +1,-3 —:PA-1,2,9
Mannitol + - +1,-3 —:PA-1,2,9
Sorbitol +15, -3 + + —:PT-9, 17, 25
Inositol - - -
Adonitol - - -
Dulcitol - - -
Salicin +2,-16 — - +:PT-22, 23
Cellobiose +2,-16 — — +:PT-22, 23

THE SN ki ~T indole +, sucrose +, mannitol + T V. anguillarum © A type KB4 35D
ThHoteDICK L, 19T3F 58 L1 2 & 238D 5 519%43 indole —, sucrose +, mannitol + T
SMITH (1961) ° DIRE L% C type BT HT LiC b0 BOD A4k (Rilibks X OBmEL3 B 12
indole —, sucrose +, mannitol — &73-5THY, A, B, C, WFHD type KEFZH LN T &iT5 50
B TR V. anguillarum (CBT 2% OWEDOHT, 2D NYBELIN O type FFICDONTERIN
T&E7ch, MOIMEELERLODELTOHLY V. anguillarum O TIRFD type SFi3dbT0E
BREFIIES - bDEEZ DN B0
BHBICBO TS, it mannitol ®iEic,  inulin + (28 , raffinose + (178 , BX U
salicin + (2 #%) 72 L1965 H 5 19T0F F TONBMKICIZ RO NI 5 7o L S IHRE R T S DB » 120
RILTRU 7 X D=k YU F FiT LTI PT—15 HEBR T ORE/KIZ 1| mg 2HETSCEick
DEBLRIFECH LY, BEEEET 2 EBER I NI E PT-15 HEERE LY > i3l
ORED BRI EDREIRBRHD SN BT LIS o teo T2y 2ITH L TRBE L1214 N THKE
AR 5o
RICEKNEZMO EBAERERIZCRL, HRO7CHELHIKS & Uik (PSh—1) OEKIRZHE P
lfce THODERFHERITNTEL T, sulfisoxazole -5 Tid Mueller Hinton TR,
PIEEICDUVTIZ Heart infusion EREEHIE AV, 28'C CT2ABSRIKEE LRIE L77o Disc (¥HD3 &
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Table 13. Drug sensitivity of Vibrio anguillarum isolated from diseased
Ayu in 1973, comparing with the strains isolated in 1965~1968

Year 1973 1965~1968
Strain Tokushi.ma Okayama Aich@ Lake Hamma Shiga
18 strains PH-5 4 strains 6 strains PSh-1
Drug

Chloramphenicol H3*  H10 +5 - +3 -1 46 H
Colistin H13  H 4 +1 H H4 H4 H1 +1
Dihydrostreptomycin 3 H13 %2 - +3 -1 H4 +2
Erythromycin HH2 H16 + +H4 H4 +2 H
Kanamycin H#13 H 5 + H#4 H+2 4 H#
Leucomycin H7 H10 +1 + +H4 H6 ++
Oleandomycin +18 - +4 H1 +5 +
Tetracycline 14 H11 +3 + H3+1 6 H
Sulfisoxazole -18 - —4| 2 H3 +1

* Number of strains having sensitivity as given

B disc A7

1R LR ES B &, 19654ED0 5 19684E(C 01 THEE Sl &ilitks & UIEF#RI3 chloram-
phenicol (CM)% X ¥ tetracycline (TC) (cf L9 < TOBMECBZHERL T2 DICKH L, 1973F0
SEHETIIEN O ORFICH LBOERSHETT Db & 54, pE0RZHSE GHD, PICZML
DL SICE -7 RBHAE RIS DbH 7o  Sulfisoxazole (SI) it LTHIIBFLIRIOHKDS <
DLORBOBRIHEF L THOOIL, 19T3EOKIIT N TREMERI L >0 TOEERD S

[:I Sensitive
/] Resistant or weakly sensitive

Chloramphenicol ///// 57%
Dihydrostreptomycin //// 71% ///A 70%
Tetracycline % 78%

Sulfisoxazole % 86% %////////////////

7 strains isolated 23 strains isolated
in 1965 - 1968 in 1973

Fig.5. Comparison in drug sensitivities between the strains of Vibrio anguillarum isolated in 1973
and those isolated in 1965 ~ 1968.

{FBw»ic, CM, SM (dihydrostreptomycin), TC &L SI D4 H>OTHNCH T 5 REHR DRV ZER
51CR Lite CHIBRIBICRLZBRERICENT, HBLUHTH - bDERZUEAT 50DLL,



126 = B %K OB

+HLIR—Th-1db02EMEFTHDEL, 19BERIFNCHBEIN TRREIITIFICHB I N
BHROPTRIMUKEMURDO LD ZHEERRLALODTH B, CHERBE, RIBDOBDE LI 505,

SI L33 2 BEFHOEMBRGTEET, CM 3L U TC IC347 2 BEZMDE/LSH S HICED 51 5. SM
T3 UTIZI96BELIRTDO M BERKIC S IEHM A R T b D03h ZRREFE LM, 1973 - THEPMEER
THOWSA TR ENIT LRI COTERBMBICHENTY V7 7 #l, CMBXU TC R OHE
KHERAINTELBERLZUT O BDERDN S, 19T3F B I NI 6 DOEFAMMERIIEARS(1972)
1) DS 4 FEEHK (SA - . - sulfonamides, SM, CM, TC) k3L EL SN b BAD (1973)7
RBI9T3Fic 7 2t S 4538 Uic V. anguillorum OFEFIREIC OV THRETL, £ < O#kiZ SA.SM.CM-TC
EERT &L, N5 RATF (resistant factor) KL BbDTH B EEWEL Tl 5,

DX HINMIFC 8 N V. anguillarum % SA, CM, TC 3 &I BitEkkh% <, BIEET
ZN5 DEFIMPER & & > THRERI L > LBEEENT T 5,

1 BITIEDOHER FOBMEIC BT, nalidixic acid (NA) ZEBMICAWIEC A, DRVES
THotekHTHEH, 19TBFEOHREICIITTIC NA IO UL RTEEBBEL, 197441013 NA 8
FEBRACOHNERI UL U S PIBB VK HITH B, TDXH1E SA, CM, TC 50z NA 34§ 3
MEEO MBI, FEMRELLRLGTIRLL, HER, BERRBIUBMREETOIABKASATH
XA AY oF (¥

—BRRERAICI DT B 20 IHEENHEEL, DTVEERINL TR LT 2IOE T ) 15K
1973 IR E D, EEFLEFOERALER L CTAENCREESEER L, FLOEMSEEDFRICGEDN
LRI BEE 5 T B0

WIH EHEOFFOETUARK

BOBELBRRTE/IEIIC V. anguillarum 133 — 0 o X BOTHEKS 20IZEKDO Y + £l
7 (red disease, red pest, Salzwasseraalrotseuche) DFEEL L THICAISN B X ST - 7cb I TH2Zo
—HTAYAEGRETR Y FHEHEEBRD ETIMOBERAE T VA ROEET A EBFEINTNS
2, v FICET AEMIIRIE /S I —0 oD F 538 Anguilla anguilla THBDICHLT A ) A D
U FD A rostrata THHEN D BREOENICEIZLEHEZ ONDZN, —DIKRT 4 ) HTHBNTRIY F
FURLEVEREHAINTREALERINTHRNC EDE X TOLHEEMNS 5,

BOBBICBENTH Y FF (A japonica) DTV ARPYEDEFNZIIEA LR ENOSTE CHRER
BETRAYFFRRBEACRKETRBEINTNIC LD LB 3, SCHAPERCLAUS (1934)
P FA VB B Y F HFOBRBICOV THE LTV A, 2RI UTHRARD Y + £ ORmEKI

Aeromonas punctata (Pseudomonas punctata sacrowiensis) THY, Kz LEKED v + FOKE
1Ri2 V. anguillarum THBHE LTV %0 BROVERBFAEMY FFCENTHERBIRIELEBELIRD
—DERSTEY, TNKELTRENOFEMEHENS D, HBEEIZ 4. punctata BXY Paracolo -
bactrum anguillimortiferum (Edwardsiella tarda) & S0C03 (75 1962)™) o

FHIBEMT 2T V. anguillarum BEEOEMEEZHER LIk, =& v v+ B 2 KERYSEOE
HEOBMERANDL I DICERD 5 ECHBEEITI » THzo HIZITI6HEN S196661C 0013 T, Bl P
NMBLCHOTHAPTERINTOREY F ¥ O LOKAKE, F71966F 3 BRLHAOARE BHE)
THEHENIYFFOD bLRBICEBREVEOONIBR2E, 520 REES3 BIEZHELDDDIES
ZEURBRLTRAD ONIBZROY FF SR, HECONTHBERELITE - Thlo Lid LISHOE)IE
TOEBHERADOFZRIIE, RREXUBEY F¥55 V. anguillarum 558322 L3 TE RS-
7eo FINBETORRBEIIEy —RLEEZ ONEDTRHICERE D ET B,

19714F 5 A RIRRRET OB IC B0 T, BIRREREET 2FANED O N, BEEKAOBEEHR



Table 14.

Characteristics of Vibrio anguillarum isolated from idseased eels (Anguilla japonica)
(ET strains from Tokushima, EI strains from Ikawazu, Aichi)

~ 8 3 ~ 8 3
Strain I | | T 9 Strain [ | | N ¢
B B B & = 8 B B & @
Character Carbohydrate
Single polar flagellum + + + + + Acid from
Motility + + + + + Fructose + + + + +
Gram stain - — - — Galactose + + + + +
Swarming - - - — — Glucose + + + + +
Fermentation of glucose + + + + + Mannose + + + + +
Gas from glucose - - - - - Maltose + + + + +
Oxidase Cytochrome + + + + + Trehalose + + +
Kovacs + + + Dextrin + + + + +
Sensitivity to 0/129 + + + + + Mannitol + + + + +
Novobiocin + + + Starch + + + + +
Penicillin — - - - - Sucrose + + + + +
Catalase + + + + + Glycogen + + + + +
Litmus milk peptonization + + + + + Glycerin two - - — —
Nitrate reduction + + + + + Cellobiose + - + +
Gelatin liquefaction + + + + + Arabinose - - - + +
Indole + + + + + Inositol - + + - -
Voges-Proskauer test + + + + + Sorbitol + — -
2, 3-butanediol production + + + + + Lactose - - - - -
Methyl red test - - - - - Inulin - - -
H,S production - - - - - Rhamnose - — - - -
Arginine decarboxylation + + Xylose - - — - -
Lysine — — - Raffinose - — - - —
Ornithine - - - Adonitol - - -
Phenylalanine deamination — - — Salicin - — -
Urease - - - - —
Cholera red test - — - - + NaCl
Citrate (Simmons) + + + + + 0 % +w - -
Tartrate (Jordan) tw o+ + + + 0.5
Malonate w4+ + + + 1
Chitin decomposition — - - 3 + + +
Starch hydrolysis + + + + + 5 +w
Hemolysis of horse blood + + + 7 - + +
human blood + 10 - —
Pathogenicity for eel + + + + +

EER S 2 IR YRS S QSN E YO UL B LA R 2 MO U RTRER S PU2 1\ Jed% voudosynauy
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WEETARARBAEIINC REEISHSHTOEERROBRREIBONS SDITOWTHE 5B TS, 6
TS, B3 EONMKEEFAZOMERICHLAL, FELMLEL TRERH S X CECERER
EPTo TORR, BEED S B 14k (ET—1) BEIMCRU & S SMREEL, V. anguillarum &RE
Xtze Rl V. anguillarum LEEINIZC D ET—1 BOFEEL X U b2HMIRERT & & bIL,
kT 29+ £ 0 DOMONER (ET-23, 24, WERIRMYF ¥k, EI-5, 6, IigERY + ¥k
OWREF LD TRL

1235 ET—1 ¥EBR<EES 5 5k 4 43 deromonas BiCHEEZIN, 1 BB SEFPIMEZWHOHICT B
BESEDL 5T .

ET-1 #OEEES B LU pH 25729 Difco nutrient broth 21 25C T 6 BsRHREEEL,
ANAREHICED AHMBEORVERR L THA. TORR, REWHEENI0.5~4 581 BTV
K TABRSFIH BIREE T 5 NaCl 0B BLXUSHFTOOTMRKRBFRADONL) |, EFEEMI1~2%, R
Bt pH i26~10, T& pH R T~9Th-Tw IO DREIEZHHRD S D LHET 5 L RE KD
DFBMBPPRENIEFTH LRI —FH LT o FLDANARRE/KTORBOEFEIREE &5 7odiC,
WE Uik, Bk QK , BLUERBKENLEN100mPic10ng (10°~10' cells) DOEEHEZEE
SHEE (8~18C) KB Lo ZORBAHEMNBLULTMEREM THERT A LI DBRBEIELEDE
FREE A E T A, FBKPTIE 6 BE%RIC, Bk TII24REHICT TIRARSBD SNIICE-T
Wiz b8, KBTI 4 BRI AR U BIAIE Aeromonas salmonicida W3S U740kt (FFEK) T
TEUEEELS 2L INTHD A 1970)™) |, ChEHET 5 EABRPR DEABOLDOTHSE
2z b bo

EARZUDORTIZ CM, TC BEICREH LRI SI KIRBEMERE T 10

FoUFFIC 1 mg/100 g FAE, HANEEL LTS, KERIS~I8COTTI BUNKRETC X &1,

TI972F, WXKETHE KUHEN S EOBEBICE T, RARORERREZBIET 2 E2FEHHEL

CTHAEETR S KE, PRV OO OMDKEL S V. anguillarum B3EEIN T (FE - 35 - &
1973)™, £ EE ET—23, ET—24 OMRE£DZIATR L 720

ZDIMEDEORERZREZHICENE, RELLTTE AARNIKRFRBEOREBRDONIS DTN
0% T, MIIARMNICIREITDONIID-7) DIBITR Q2%) (FT~TKFES L { BHBICRANR
HoNT) OIVFTFHOABBHWINTEY, TTRCONENHFZVRBENBTOBEEBITIR V.

anguillarum WEELTOEDEEZ Shlo BHEITDEC A, RMRXDORBIICIE Pseudomonas
anguilliseptica & % 7 &A%, A. liquefaciens #&U  Paracolobactrum anguillimortiferum
(Edwardsiella tarda) (<X 38859513 & D OMEREROEAELTEY, V. anguillarum i X 3 8

FREBEMTAERPELZLALL L TOEDLI TR, EENCRBEVEERIN T,

RE D SN BB DKDES OO TH B &, 19T1EICBANCHEE SN DKICIZIZ & A S
BEETNTORED S 70hS O » BEI972) |, 192EDHCHELLBHCIE, CI™ KLTL1~40%&0
TNLZLOENEEATEY, -1 EAEEINOBOAD SRERI NI 5 Te TS
FIL B ZAEBEIEIRAROBE (BE - - KFII73) LA, 24LENEAUMICRET 355
K[EABLENBTEL S,

REHHRTAMROBIMEY F FOMBEHER2BAE L 25K « L= (1973)%) E#MROY +£55
13 V. anguillarum 3% 5> 7o DBEI N - 72 EBE LTV B85, THIZEOMROERMILDOKICIZIZE
AEEAPBEINTORNIELEFRTIOTREVDEBbN 20 72197T3EF MR KRD FHFRE M
ERTAOREIOR AL S8 LI MEORICS V. anguillarum ERIEL S 20 DOBHRIINT S8

(5% - H 1974) ™), BARNSSZOMOEMC OV TIRBENSN TN,

UEDE SICHEDE T HHFEY F ¥ OXERYIE ZHH A H ZRONFTICDARE LTS8, &

RNEZLEGEVL SR TRAEFLCRET I TERIRTIELbDEBbNS. L LyFFiRRT
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ICH~B EARIC T 2B SENEBDNZDT, AOBRERICTA/EREELHAE, v+ FEMT
AERYSELE R LABRBHEZTL IOV LRI EVNBNEDEEZ OGNS, 3 —0 /N IlBFEYFF
o red disease DFTORIEHTSH, F< OEABEKRRE ERICE > TRERAIBIL LI BHCREL
TN3L5ThHbo HERTTHELLSHITIR, TLCET Y AFHREL, LROORTABHTH
Bk EZDETE I —0 9 Y FFEHEBT LTV AHICEKL TODS, £DOMDY F FITIMTERER
BHONIED 510 TNODTEDLEZBE (=F vy FFEa—o oy Y FFORBEICKT HEZHI
BETOEBRNZ ENBEIZICRTEREEN OO -TND) , vFFOET ) FRIIT2OBHARRN
BMBERITOIDEEZ SN B
WICEMNBETOWKEEPD=F v U F FICRE L RBRIFEDOFHNC OO THBEICHHT 5. BAR
BIEBORIRICS - L BABYINBKEERT GHERELMICER KBV TIBIFELS Y F
DERBIELEICET 5 EBRLITEON, EEBEETIBSEEBII965FCH, KICEZMEETHREIN
TOUFFTHIREURRYFFEZEKPICERL, dvea U/ BEREBLEINTN . ENE6DYFF
LIS LIS R E BN 2 bD0RE L, KR EREE AL T EHIZ19654128 1 X U 19664F
1 BREBR DK AL S MEs 2 RS 1o

FRADIERZ, BB UORRCET ZHMEHEE L, SHLICIIEHE LR TCRBBHSRALTH
725D bd Bo Tl —HMOFAICIE Saprolegnia sp. BB HEDELGFD SNz ERMMDWEKD
Cl™ 13#914%, KiBI214~15CThH »1co REL Y F FOKE 3B~ T, hE398 m~T72.6cm, H4E
66g~540g TH 7o

NEERED DM « EEETIN - 28R, WD OHIELE & biC vibrio &EBbh s 28K (EI-S,
El-6) #Eoh, BIHORIMTRLI X S BHIREFL T 05, V. anguillarum & FE 3N o
ROUETREKPETOY F FORMTIZLAETRON TN, —BTIIRABRINCEKPTOLREE
RHITIEbN, BRFOL S WEREET 2RALHZLVDATNS (HH1967)%) « COXS5EA
IZi3 V. anguillarum H3B85-U TV 2 AN S 2 D TAERRITT 2 LB BH 5 S0

BAE ZOMORAICE T IEEBREE

() BKBEPCRELE=ZCIXODETUFR

19664F 3 A, #MRKRIEZHSEOMEKEK 2 BICNEIN T =V~ RICHEMIRR L BN b
REAMREL, 1 W30 ) 32KL, bH>—DODTELKB Y DEFHADBRED SN ThoD=Y
< ZIIEE2 AETHRAPTREIN TN/ b DE ERIICHEKICIER SO DT H > 720 RitLDHEAD
BEIR12~13CT Cl- RMI5%TH D, AOAE Xi250~90g8 TH -7

RADERE LTI, ABHMICRERO—BBE - IZKEABLILD, POEBRLTVWAREET, RfLL
BHTVADONIEM 70 EDX S ICHBME - IZ 52 WAEVBELTAHB L, BAMERICIZELL
M E TE D, fucizmiBnsrc £ D HARMAEO—BMTELICELL T AEKRS 5 -7,

K% 5 55 Sk TOIRADKREHA LS, i, ME, B, sX0BE»S, 3% NaCl jmaE
EXEMWERAOTHE BT RS LT A, BELNOT XRTOMED S pure (1 BEOHEBB LN,
ZONEE (RB—1 B 2=Y=2DHRICER LI LT A, 108EEI®RICZEDRIIFET L, EEPRLOH
RICBARIRALERUL S ICELWOHIMMBED S o KEIIEISIK/R LUK 5 REES X CHELERIHR
8L, V. anguillarum ERE I NI BBERISIKIIESEHK (RB—1) Didbic, %Y 3 BEOER
NTFBLUN VTS DM (YN-8, KN—11), MESOF 5 155 D538k (MSh—8, MSh—23),
BLUMLRKATERLIHET 205 D58k (PO—14 ~PO-58) DR %EHHETRLTH %o

ChoO=Y= ARMKNEBIC L DISD stress (SNIESZKO 1974) ) A5, HEHADIET LTUefbdic
BEICEGDRIL UABEBREA DD EBOLN S TNEFZS S BAULLIEyr —ADEEAF) X TH



Table 15. Characteristics of Vibrio anguillarum isolated from diseased rainbow trout (Salmo gairdneri), yellow tail
(Seriola quinqueradiata), Kampachi (S. purpurascens), grey mullet (Mugil cephalus), and Ayu (Plecoglossus altivelis)

o0 o
Strain Tf?ji%?!}??%ﬁﬁl?%? Strain T??EE%???%%%%?#%
Test ESC222Q2R2RRCRRRER Test EEGEE0R22RRELREERE
Single polar flagellum + + + + 4+ + + + + + + F + + + + Acid from
Motility + + + + + + 4+ 4+ + + + + + + + + Fructose + + + + + + ++ o+t
Gram stain T T Galactose F o+ F o F o+ - - — —
Swarming T et Glucose I T T T
Fermentation of glucose + + + + + + + + + + + Mannose + o+ + + o+ + + + + + + 4
Gas from glucose —— e m - — = - - = Maltose I T
Oxidase Cytochrome + 4+ + + + + + 4+ + o+ Trehalose F 4+ + + + - + + + + 0+
Kovacs + + + o+ o+ o+ Dextrin + + + + o+ 4+ + + + + + + + 4
Sensitivity to 0/129 + + + + 4+ + + + + + + + + + o+ Mannitol O T T S I e S 4
Novobiocin + + 4+ + + + + + + + 4+ + + + + + Starch + + + + + + + + + + + + + +
Penicillin WHWw — — — — — — — — — — — — — Sucrose + o+ + + + + + o+t
Catalase + + + + + + + + + + + + + + + + Glycogen - - - + + + - - = — 4+ + + +
Litmus milk peptoniz. L T T S A A T Glycerin - - - L - - - - -
Nitrate reduction + + + + 4+ + + + + + + + + + + o+ Cellobiose + + 4+ + + 4+ + - - = - - - = =
Gelatin liquefaction + 4+ 4+ + 4+ + + + + + + + + + ++ Arabinose R L . S
Indole + + + + - - - - — — -+ + + + Inositol - - - -~ - - - - = = - -
Voges-Proskauer test + 4+ + 4+ + + + + + F + + + + + + Sorbitol + — 4+ + + + + + + + + + +
2, 3-butanediol production + + + + + + + + + + + + + + + 4 Lactose e e L e e = = =
Methyl red test T Inutin . - - - - ==
H,S production e — - - = = = = = - = Rhamnose e L e e = = == =
Arginine decarboxylation + 4+ + + + + + + + + + + + Xylose e e L L e e e = ==
Lysine - - - - = = = = = == - = Raffinose e — — - - = = = = = = = = =
Ornithine e Adonitol e e - - - - -
Phenylalanine deamination L e o 4 - — - - == = Salicin e L e e = -
Urease e — = = = === == Dulcitol el e — - - = = = -
Cholera red test e e e - = = = - = = NaCl
Citrate (Simmons) + + + + + + + + + + + + + + + 4 0 % - - = W — - — twirw—- + + —
Tartrate (Jordan) + o+ + + + 4+ + o+t 0.5 twHwiwrwiwHwiw+ + + +
Malonate + - -+ + - — — -+ -+ + + + F 1 + 4+ + + + 4+ + + + + +
Chitin decomposition - - - - - - = 3 + + + T
Starch hydrolysis + + + + + + + + + + + + + + + + 5 + 4+ 4+ + + + + + + + 4+
Hemolysis of horse blood + + + 7 + + + U WU
Pathogenicity for eel + + + + + + + + + 10 P _ - - —
RB—1 from rainbow trout, YN—8 from yellow tail, KN—11 from Kampachi, MSh strains from grey mullet, PO strains from Ayu.
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WMEINTED, BKELERCREL=Y220 7 ) 2E» SEREE LT V. anguillarum HSHER
XNTLS (McCARTHY et al. 1974)5D)
@ BROEBMNIFEIVDUNRFICHIFIBETULRE
19666£ 3 B, #HRBRICHO THEE TR h T o< F (Seriola quinqueradiata) BX U7 ¥ ¥F
(S. purpurascens) \CIAEODIEBHREEHEME T 5 MEMSDR &L BONBRKBREL, KAOHERB LU
FFRE7E &0 5 6 Bikk %8 L7co MEORIKBOKIRIR12~ACTH - 720 SEBEOMHRE TR, 2
B (T FhoD YN=8, #v¢Fhdd KN—11 ) »EOERISNCRLIc X SHREFL, V. angui-
Harum &RIE X NIz MDA KT Vibrio BOSDTidH -7:435, gelatin &M, indole EARE, ¥
L5 sucrose FIFMEMRRMETH D, T/ lactose ZFFAL, X5 Y FFICKHT 2REMHERD 5N
ST ELSRIEE ML
BB D 120 EbH B, VAVABEBSRINLIENDE, TENODNTFHLNEN
VINFOWHNABRLIC L B EDTH - 12hE I DREDL U - 720 138 DIFRE L 70 ADIFRICIE
WD WBISHIFD £ 5 HERSED SN, FTHEEBECRAEDNE CKORHEMSHEINTNZ EDE
2z 5L, RPOREL L UREEASEIEEBOLTEFER EBbNlo
C DROBEFNTFICONTIE, 196THE T BICENRTICHNT, FAFFE8 BICZEBRTIKBOTNL
SHOERISIC BT EROKBADOHBEREETIE- 7o, V. anguillarum HHER S NI BT E 572 <13
oo
(3) MENOKRSEELHEIBETUFRE
19724 7 AtfD & B4E 3 ALEICH 1 TEMREILTEIRIC & 2 #TaH (PPFk K0T, <X ‘V(Pdm-
silurus asotus), £A 7Y FY a9 (54 Fa Channa maculata ) BL K7 (Mugil cephalus) CT{k
HICBY DIEERE A E A B ERE R L, 19726 KICBRIBKEDO B ARG R LR S #EE 1T
170, BROEKE B, EHRENOONMEERAT 5 BREE, WIRBBEEZ T -cETh, T
SR 2% (MSh—8 XU MSh—23) BAEDRIGIKRLIZEL D teIREE L, V. anguillarum
LREESNI A 1974)%) o
LinLZ DIBAHEDBEDO N7 F15EDBA LK, FROBEBCE> TRAEBIBINTED, Nz <]
RYYE L FERB XS B DBELEL LD E D DIIERITDH b0
@) BRI TOBHEEOBBR(CHIZ7IOET Y AR
L LK EE SRS T R AT & T 2 OB FEE T8 > TV 305, MK THBL TV BHET 2 icHF
4 BB S, WERTIOE T ) AKEFACEREETARAOREL, BHAEIC BT 5 K& SHE
HDO—DITH » T Do ZDERICDWOTIREKBDOHET V. anguillarum JEIHCT X 5 HEDTHAHIEN
35z EIRIZTHED LN TS, EHIRIIBES ABLU6A Iz o DFEA» S THEK (PO-14, 15,
16, 18, 19, 20, 21) %45r#EL, T OTMEIRIKRD I L B s 8 LT 4%k (PO—-54, 55, 56, 58) R
bETHRECH L0 TORE, ThDOOEMKIIEORIGCRLIL S BWHRERL, V. anguillarum
LTI NI HBIITIEDSEM T M3V TS indole EARBRMTHY, £ DETIRAFEED BV
RIS & OEFET LRAD SIB6 NIk ER L TH - 7ch8, 19T4FEDS#EFKIZ T~ T indole FEAERES
HTH -0
COBHAEOBRICEF AT 2107 ) ARARET MNP 0IE-EDLTED, TRREOM
T b RRKBIC EARNED LD VBV AEBEHREERLPOTODOT, 7 ) AHORERIFOI I L
Dtk 1E % E Bbh 50

BOSEW X & B

DlER~NT 242X 54, V. anguillarum R 7 253 L®H, vF ¥, =I%v R, N7F, AVXFELY
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RIDoNBEINT. L URIBHSME L CHCBEICE20RTABFIET ) AFEVIC LT
5o BV FLEF LT ARREDE T AZOREDS—FOHMKICBONTED, B VEETII
Vo ZRFEEN= Y7 RCHY 5 RERYYEZHER L3 LIS X158, V. piscium var. japonicus
#8 V. anguillarum @ synonym & XNt BETR, =V RKBR2ABRBRELSERLOLN
2OYTHRo FEHR=Y2ROET ) HKOREBICIT V. anguillarum DIHICTNEZOI S AR
ERICTL0DGHBLEEZ TS0 LDOHREOVOTRREDMEDE A TH S 1D THNBC &L,
CCTRT2DET Y HFEPLMCEEDTH B0

Ka@WMmmuT&fmﬁ%ETbU?uu<,56P<Omwﬁﬁ®ﬁ%%ﬂﬁK§T§®t%z
5050 COCLRBAETOHRREGERTOSBREHRAIL 5B L, 108 IETRTRSHOkEE
ﬁ%%m%%%ﬁwenéoK%K;%ﬁﬁﬁw%bénktwﬁﬁméwiﬁ,$§K%b%“@§ﬁ%
ﬁ?ﬁ@&bf@i?%~m71,%hm&w?=97x%$66Ctﬁfé6o%bfc@ZEKk&é
&@@@%ﬁuﬁmtﬁiéﬂéw,~m55%ﬁfﬁﬁb1$%@%ﬁwﬁﬁbfwéc&mé,;$7
VI FEREUEETIAEE L THIMA B ENTE 3,

RICIZBIIRT S BRBITRICRN e K SICHAPTIIERE LAV Eb b EL N, KBRS
KIED UKD/, &L KIBEDX S IR TERE LIRS b DRI DARET 32 LI 50 b5 5
ASEICRBRERER U L 510 6 RREOEHHM T AR KN COEETETH 205, BIBEDL 5
RADEEDENE L HTREZIUERL S BEELONEH, TOBATHBIICRET 2 EEIZDR Y
%®&C6T@%%§Ut6®tﬁiénéoC@&éﬁﬁﬁt@ﬁuﬁbéwiﬁ¢%6nd.ﬁE#T
TBLIUYFRYFFRESKHABROBEER-> TV B L, BEANEATHEORIBHLO Y + £DBA
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RTURAMGICEE L TOBARBISEL SN B05, CDAICDVTIRINCKRE SN RIS 1l
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mvawﬁé%iéné&m,mﬁwﬁmTémawﬁéﬁﬁ%mémébt%ienéoC@ﬁmﬁmr
ﬁEﬁleawuvaxcf¥MQﬁ$¢UEm&wi%ﬂmvava%ﬁu,&mm&&wiﬁﬁﬁm
Ki%iﬂ%vav7%§U6Ei%ﬁbfw5C&T%ﬁ&@%bﬁ?ééoﬁmﬁ71u¢T¥KmN
5&%@&5@%Emééuﬂﬁﬁﬁ%gwﬁbfﬁb<ﬁ@f&@%wﬁéhii5o
ut®§ﬂ%§&w165t,xﬁ@%ﬁwﬁéwmbgwﬁ&u,K%Kﬁbﬁwﬁﬁﬁ%ﬁtéc&
BTG T BBINE 5T L, Ril5 L UBKIEILS 20 R E 5 & 5 0 HBaEE s L OB
%E&wﬁﬁ%ﬁwééén,mﬁ%®i5ﬁ%§%ﬁ<§wéﬁwﬁ?£5Ct,uewﬁiﬂ%ﬁif
méé@&bii&muéo%Lf%néwﬁﬂéiﬁfﬁitwé5®twiﬁﬁEﬁTlm$HQn&
itﬁﬁﬁmzwtbBntﬁmmmﬁﬁwﬁibk:szo57Utﬁ@%ﬁ.&6mu@m$@¥
ﬁ%f@ﬁ*é%ﬁf¥ﬁ%¢bt67uﬁﬁ@%%é,a&cn%w%ﬁ%ﬁttzmt%&&ac&w
TéiﬁoCﬂéwﬂb,%ﬁ@%ﬁnv%@%@%@ﬁ®i%£5®ﬂm,LE®%#®5BW<Om®
%#mtitiﬁuottmm,i%biDK%K%L@%@%ﬁbtwawﬁﬁw%gbtm&55c&
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LAABRBREICOVTHORI LK TREE TSR0V, BEOL SITRATIIZ UEFNLHRZ ML
T, MEMT 1EFHELT LD DORFEEMELY, BREOBHFIALN DAL LI TKROICHIE
MNHbLBbhb.
FRBEBRCEBIA2TI0OET ) HRICONTATD, BEMT LCBIIHEEORELEAB L EMNT
& %o TROLLRKFYLOBREEEKLEDH T EMED, BALOPFOY - TEEICE Lcbow, BU
ADBERNELRILSURHEER FC LICLD, —BORBEAERKEIE, EHHD S BICHAEKITRS
EHHFTLEHEEZ OGNS W TREL TV AAEMOBVEREZAVEI ENET LIDITH S8,
1 EZABEALTOTHMORBERILIBBNESICTHIE, THOLADBERIEE B E->THFiL,
KFEDOREZDIEOFTF 20D EBbN %0 FIUKELFBid 2 W0IBEIHICIIBE 4 SRENS BT &
BITIK—TEIEINTSE L, SRBACBBIRELHERL > 2BMHELVSbDOERIFLETC L
DBERKDFBELEZ SN b,

BBHRWCA TS, KERPESERT 248, v F¥FBIUYyHABKRBONATH2CEE2A0
i, BOBZUEBFTELLEBICRICHIREZEDBLELODVENABICRELTNSEAHE ENTE D,

SBIE Vibrio anguillarum DR & KU EPHER

19074F BERGMAN 32 = —F YOWBRICED 5V F FOFHEMEL, HADKBRTICRRERYE
DEBLBBRINIC EHD 5 CDER%E rote Beulenkrankheit &, WRIZ—BD Vibrio THBHCZ &
EWOHICL, £N%E Vibrio anguillarum L% L7 (NYBELIN 19352)%) o i ik OLIANICA £
VTIBF BT FFD red disease ZHFEL7c CANESTRINI (1892) RIRRE % Bacillus anguillarum
LLTEBMLTVBEDC ETH S (RR 1962) ) o

%Z®#% BrRUON and HEIBERG (1932) 7 v~v— 27D v ++d Rotseuche %L, KEEZ V.
anguillicida n. sp. &4&f07:35, SCHAPERCLAUS (1934)*D i22h% V. anguillarum LR—ETH
&L, Ltk V. anguillicida 135BZBELNEL EDED 7L D TH %o

V. anguillarum (B3 255333 BERGMAN (1909) itk v EZ 54, D% SCHAPERCLAUS

(1934) XU NyYBELIN (1935a) SiCk->THIFMZ Shud LS, EILFHMROTZEHA T4 T
- 7cfz¥> Bergey’s manual of determinative bacteriology 5 7k (1957)%) (izdc®&ish - 7o
ARICODTRACE S FE L EREZERE L7z 013 SMITH (1961) %) ©52 5,

SMITH (1959%), 1961) iXHEZ 3 + 7 ¥ ¥ Dee NEOD Salmo trutta OFfab SR EAE
pure XL T—RD vibrio 2438 L, Torry Research Station XOIRDZE®7: V. anguillarum NCMB
6 (BAGGE and BAGGE 1956 W7 Y~ —7BREDE Iho5EEL D) OHIRE HEkkRET LR,
Wi B S DA% V. anguillarum ERIE UTco B3 Z D538EED NYBELIN (1935a) D/RL7A A,
B WIFND type ICHHTRESRENT EH S, Ficil C type IRELI 1 WiiI T Oy, RFHDS
=YU= 2558 Lz V. piscium var. japonicus 3 %70 Hopckiss and SHEWAN (1950) ) pspi4
(Pleuronectes platessa) p>S538k Lt V. ichthyodermis (2 4U3E#) Pseudomonas ichthyodermis
ELTHESN, $#®IC Vibrio BEBINAT LR TTICRN) KOOTHRERE L, V. piscium
var. japonicus 3 V. anguillarum &% 5E BTV B0 BIE TN X HICEEDIRGHEMT 2
557 L7cE% V. anguillarum EEEL7:BDFTS D SMITH OEICH - 720

ZOD% Ross et al. (1968)%) #57 x ) n ARET ) /' F MORKEIE= V<255 V. anguillarum
or8E L, KBRS Bergey’s Manual (CE#INZRETHELEF R, 1969FICIIROED S b [T EL85)
KX OARBICE T 2RBHSHIN, SSICI9TIEIRR S F £ D EVELYNY $XUz2a5 +5 Y FD
HENDRIE et al.9ic kD AEDEFRICET 207100 BUAAESIBENILE I N ZOHRE, HFLL Bergey’s
Manual % 8% (1974) 19 CAEEIUD S, MESEE LL I P RDONBCES DI TH o
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ferEH LA E LTHEB LB RIS G003, HENDRIE et al. AMREL T ok SiC, Bergey’s
Manual 88 fiCHG X 4172 V. anguillarum 358D S V. anguillarum EPRENTW DR S ELD,
V. ichthyodermis, V. piscium ®XU V. piscium var. japonicus rabEi-boE LTI N T
5E0HTETH B0
x5 V. anguillarum I AFOFEETSH O A0 NSNS V. parahaemolyticus (57
V&) BIUZOEBETSH S V. alginolyticus & OBRGHSEIEIIC SH, HERSBEINTE TV %0
COEHINPR DS LT, BIEE TEEIE 2 DKM 578 LT/ V. anguillarum BLEK (fiDHF5E
D LBEHSFELL bOO—HAT) OWREBET 2L LI (LD BDIKICONTELD
b OEBECEE LT, S8« T 1973%)) | Kl (1967)%) OBEL® V. anguillarum 7tk (o
athci3 V. anguillarum 3 ¥k, V. piscium var. japonicus 2%k, V. ichthyodermis 2 B& 15> T
2) OMRBICHBHNEIH I AEL»COBEDH 5 HBROMRE LR LIS, Bergey’s
Manual %8 8 ik 2N V. anguillarum @ type description i DWW THETE TS » THTo
4 7-4 % TROETHE S W AR EN vibrios & DHEZ T 5 & & biC, Bi#IC V. parahaemoly -
ticus BL U V. alginolyticus & DHEHTTE AH 1o

ELI1H EERALOIEL L V. anguillarum DR

(ME&BLUAHE)

MR EICHE L7 V. anguillarum BB ZEHKPOFRL S LD (LITHAEE N D) 3Lk,
BKe U3 ThIciEss aUERKPORAD O 08 Lickk (LUFBKERE VD) 30KREIKS T, 20 %
NOHRERIEBLURITICOR L

FIGICR U Tc & D14, HB7kKERIZ19654E D> 5197448 IC 0 T, ELE BRXE) , FIRIFED GBI B&
CHREOBERT 20008 Lcb D, MILBRKRDATIERT 20 o5 Licb D, BERIBG)IEIC
B - e HAKERBRITTOWMKEREY F ¥ 008 LA b0, BARKRELBSIBOEKEE=V 2D
DELICDD, BLXUBEOBENTFEH X FLOAMLIDD, FI81ETH b0 T ABKMRIIRITIC
AU & DI, 19680 S19THELC T T, RERER, RFREA, HERMES I SERE, BX UM
HIREHOBBET 20 oML D, EERBEDOREY F¥0 o058 L b0, BIUBREMIGH (
A OXRFLOSELIS D, FH30KRTH 50

% DIFEHIC OV TOWRBERIEROEER, 1~2 HBLURKTEODNIY, W DPDFHBIKDWVT
BRICGEMBNCFTF IO NI 1EBAREE 3 HICRT V. parahaemolyticus & DMARKIE D72 51T PB—3

19664238 ) 13 & SERICOVDTIITIFRICHERE LN, ZOMREDVWEEBICTEON L EZBERE I -
{—FHL T

HRBER, £ < OHBICOW THROKREEMERAL, MEEEHRE (R E R 1958)
87), REEAIERA DO FEKE ( ScHAuB, HH < BN 1964)%8) |, IBKET ) 4 (ORI 1964)2) , £OF
14 (Ri% 1967)%) , Identification methods for microbiologists, part A (HAYWARD 1966)%),
A guide to the identification of the genera of bacteria (SKERMAN 1967)7) 72 & 2 HEICHE
> THT1E 5720 WL DHDRBIC DO TOABRIEF HE%E LI TICRT .

Sensitivity to O/129 (vibrio static agent) : il (1964) @EBICREL, 2, 4-diamino-6-7-diiso -
propyl pteridine 150 mg % ethyl alcohol - ethyl ether SBESHKIOnICHEMAL, CHEEES. 5mdDM
FERARIC LAGA T8, 3TCTHR L T freezer JUURELAB D% disc & UTHEM L7

Sensitivity to novobiocin and penicillin : novobiocin OE&id 2 meg disc CRBD %2#A L, peni-
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Table 16. Strains of Vibrio anguillarum isolated from
diseased fishes in sea water

Strain Host fish Location Year
PB-1 Ayu Bentenjima, Shizuoka 1965
PB-3 " " 1966
PB-5 " " "
PB-6 " " "
PB-7 " " "
PB-15 " " "
PB-26 " " 1967
PB-27 " " "
PB-28 " " "
PB-29 " " "
PB-37 " " "
PH-1 " Hazaki, Ibaragi "
PH-2 " " "
PH-4 " " "
PI-6 " Izu, Shizuoka 1970
PO-14 " Ushimado, Okayama 1973
PO-15 " " "
PO-16 " " "
PO-18 " " "
PO-19 " " "
PO-20 " " "
PO-21 " " "
PO—54 " " 1974
PO-55 n " "
PO-56 " " "
PO-58 " " n
EI-5 Eel Ikawazu, Aichi 1966
EI-6 " " "
RB-1 Rainbow trout Bentenjima, Shizuoka "
YN-8 Yellow tail Numazu, Shizuoka "
KN-11 Kampachi " "

Ayu (Plecoglossus altivelis), Eel (Anguilla japonica), Rainbow trout (Salmo gairdneri), Yellow
tail (Seriola quinqueradiata), Kampachi (S. purpurascens).

cillin - DA 10u disc CGRBE) ZHMLUTHE L.
2, 3-butanediol production : BULLOCK (1961)%) s, K,HPO, % 0.5 %A L nutrient
broth 4.5 ml (CHE L7 glucose #¥# (15%) %0.5 Wiz 7o b DEEHE U, 48RRIHEKIC2. 3 %6
REEEEE L nlNA, X R-Th530MREICKEL, &5 piperazine ¥k (& 7k 99 nlic
piperazine hexahydrate25g %L, 87% ¥ 8% 1.3 nffnZ 7 b D)% 1. 5nlfnZ, B%IC 4 % sodium
nitroprusside %% 0.5nfN%, B&ICAHOND BORBTHEL
Decarboxylase for arginine, lysine and ornithine : A guide to the identification of the genera
of bacteria €02 CW % Falkow method (f¢L>, Bacto-peptone S5g, BeRtr+23 g, glucose 1g
X0 brom cresol purple (1. 6 %K) 1nt% 1 ¢ DEHKICHEHED L7z o % g & U, arginine,
lysine # & O ornithine 2212410, 5 BIC 155 & 5 I(CINZ S THE LB ZATIE - 720 73% arginine
DREDE, HERIC ammonia OFMLEF~ L A ammonia DRI EN/DT, decarboxylase
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Table 17. Strains of Vibrio anguillarum isolated from diseased
fishes in freshwater

Strain Host fish Location Year
PSh-1 Ayu Hikone, Shiga 1968
PSh-2 " " 1969
PSh—-8 " " 1970
PSh-9 " . "
PSh-10 " " ”
PNa-1 " Saku, Nagano 1969
PT-3 n Anan, Tokushima 1973
PT—4 ” ” ”
PT-5§ " "” "
PT-8 " ” "
PT-9 " n ”
PT-10 n " "
PT-11 n " "
PT-12 " " "
PT-14 ” " "
PT-15 ” " ”
PT-16 ” " "
PT-17 " ” "
PT-18 ” n "
PT-19 " Hiwasa, Tokushima "
PT-22 ” Anan, Tokushima "
PT-23 n " "
PT-24 " " "
PT-25 " " "
PH-5 " Soja, Okayama "
ET-1 Eel Matsushige, Tokushima 1971
ET-23 " " 1972
ET-24 ” " "
MSh-8 Grey mullet Jinzaiko, Shimane "
MSh-23 " " "

Ayu (Plecoglossus altivelis), Eel (Anguilla japonica), Grey mullet (Mugil cephalus)

& b dihydrolase OBFHERL T 3 EEZ Sntcds, I text Tt decarboxylase test &75-T
W7 DT L Tid—IBarginine DA & decarboxylase & HEKEE & o Feo

Chitin decomposition : MBEET V4 | hOGR (1964)°H DECEUCHELY, Campbell OFEFEEEH
(K,HPO, 1g, MgSO, 0.5g, CaCl, 0.1 g, #BK1 ¢) i chitin %Nz -4 T 2 sERTRE LHIEL
720

Hemolysis of horse and human blood (TS) : 5% ¥ Trypto-Soy FAR:HAML, 2 AL
i\fé [J*JJE L/ 7o

Hemolysis of human blood (Azuma) : 5% t bMBMEFEZHEIEM () BHSREL) 2H0
THE L7 (LECLAIR et al. 1970)%)

REWKRERES 5813 NaCl BE%® 3 Bic LiciEE AL, BkbshET 218410012 NaCl

EAHCINA ISV D, F7213 0.5 BOWEICIE B X 5 ICZ 7o Hsa i L, BEREREIOTIhOBA 25~
28C & L7zo

O 1 1 %<7+ 2k (pH 7.0~ 7.2) WCATEDEENCH % & 5 NaCl ZINA BT A8 i
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EERL, RETRRIICEE LHE L.

TRIRHEER ¢ TR R EMIC T26~28C, 48MsRIEE L7c b D% HE Atk (NaCl 0.85%) (Ciigs
H, IEDHBE =+ YV FFDRAFARNERE Lo EREER 1 (BRER) 100 g (BEHE) &
U, 7KiR15~25COTT 1 BELINICY F FERHT #7156, WEEEZET 5 EHE Lo

(BRBEXUEE)

ZOBIEKIZEKP B LORKPDFEAD SN XN DI TH B, £20AEEALE, NTFBLU
HUNRFEVIBERERIE, T2, vFF, =CvRBIUR S L0 IMEKE L TBKOTRDKERIC
bAEFEL TS, HE0VRBAEFELDZABICBONTNOSZ EDHEKEE o A TIRT 2BFEE0R
Lo TNBDS, T TIZZDOMRT 3 MREICER < SrHER % HkFk & B IKBRIC T T2 DWAREHRES
L CTHrco MaKEESLERO—RRHEIRE KIBIC, FENMRREEZRINTRL, Bk#R30pkO—RMEIRZR20C, $E5
REeE R2UCFNFNR U0 BICENS DIERER2CT EDTHIID, £ TRERBRDKEFRE MK
B UBKK, HICZTRTOREALELODELTHS LR —ICRRL, FBRAIKIRZNENDERTR
ICH B & HIERIBERUIHMBOBREMRBIC T 5%]4 (percentage) ZRL7ce TT TR DR2CE &
DI FEREFNCHBEED LT LICT o

—HERIC BN T, TRTORICIEBL T EHIRE T LD THBLELUTOL DICIE 5. KBEIIERE (
E&31~3u) TlROBEELA UERIGERL, 77 £BHT, S@EXBERREM ETEMFO BT
BT ao=—%2FK L, §iE (swarming) 52 &i37300

Glucose ZBEHNCRIA L gas (&L L. Oxidase (GABY and HADLEY BXLU Kovacs DF
Hick 2) #EAL, vibrio static agent (0/129) #XU novobiocin (CESHEZEAL, penicillin i3
REUEREII. 12X LBEONF Lo INI YN-8 MEBLU N /¥ Fh OB Iz KN-11
#i2 penicillin (G FBOSEM AR U0 FHR2ICIBRENTOIEOD, tOHEHMEPL YL 7 >
FICH L TIRATEE 2 M TRLA X ST, 196B8ELIFTOs#E#KIZ chloramphenicol & tetracycline (&>
WmZi% R L, sulfisoxazole (5L Td % < DRRORZMZ A L T 708, 1973FE 03 8kkiE  chloram

phenicol F XU tetracycline iTxL THBZWUE RIS DB S, sulfisoxazole ITxfL TR
T NCOBRDREIEE TR E 1 > 7o

Catalase & L, litmus milk %<7t kb U QEEL, WHEES BHBRICETL, gelatin &

B U < I3RSHRICHAL T B0 Voges-Proskauer :E# (acetyl-methylcarbinol = acetoin #E4) BT,
2, 3-butanediol ZEEAL, SIM HEMITHILKRZELELIES .

Arginine BUREEEE (WAEBER) ZHL, lysine BKY omithine BHREERIZELIE. £<OD
Bf7c#i3 arginine BUKEBZE LTHBEZTRL TBY, KAFRICBOTH—HDk%E THORNLEY 1960
93) ODHEICE > TRELEC ABRKEBELEET L LEBEDHONIDT, O FTERE L DHB OB
ICi3 arginine HEEVSEEE & 570 (%238M) o Phenylalanine 7 I / BRUGIZEH T, REL IR
L3t

BEASE (Jordan 38D ZFIFA L, BMEMKSIET 5. v=BL UL b OMEKICK LEMEHED SN
WMENBRR (FELEEMICET % & MIEIEME) KOO TR T DBDRICOOTRN 2L BEHO
BREREDRKRE DD - 7o

F RSB OKIZZ = BE (Simmons) ZFIFAA L, cholera red RJt¥ & U methyl red RUBIZERET,
<o VvEEEFIBL, chitin 2498 L1750 Indole EA DV TIZEKMITIIBGHBRDBEZ DS, BRI
SOV EET %o

=k vy FFIRR LTI, BE UKD URMSFRIEEZRL, 18 PT-15 0 OB, #EELAY F
FICEBRM ORI EDELEF I LT IREC L3, REMRELHESINI.
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WITHENEREC DOV TH B L, 1IOBEICH L TR TN TORTRIES—HL T30 §75b B, dextrin,
fructose, glucose, maltose, mannose, starch X7 sucrose Z4¥#L, adonitol, dulcitol, lactose
BLU xylose 2R LIS ZHLAD 13 DEEICH L TIIBKIC K - TRISHRIL 508, 90 BLLEDKRII,
trehalose #X U mannitol %432 L, rhamnose , inulin, salicin ¥ X inositol %4MEL Il

Raffinose, glycogen, sorbitol, arabinose, galactose, cellobiose ¥ & T¥ glyceriniCst L Tlid BRic & b KUt
BELEHBTH B

3
TI-NJ |+ + | | + | + + 4+ + + + 4+ + 4+ + | 1+ + + + L+t
2
8 NA|+ + | | + | + ++ F 4+ + A+ I+ + + + 1L+t
I-9d |+ + 1| | + | + + 4+ |+ + A+ A+ |+ + + + 11+ 1 ++
9|+ + | |+ | + + 4+ |+ + o+ |+ + + + + |+ | ++
STIH |+ + 1 1+ 1+ ++ |+ + 4+ + 4+ + | |+ + + + 1 1+ 1 ++
8S—Od |+ + | I + | + 4+ ++ | ++++++ 1+ 1 1 1 |+ + + 1+ o+
=
J‘a’.9S‘Od++!l+I++++|++++++I+iIII++ + 11+ o+
BUSS—Od|+ + | I + I ++++ | ++++++ 1+ 1 | 1 | ++ + 1+ 1+
<
QUIPS—Od |+ + | I + I + ++ + | ++++++ 1+ 1 1 1 |+ + + 1L+ 1+
EJ1T-0d |+ + 1 1+ |+ ++ L+ ++ L+ L+ + |1+ !
«
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e
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§ I-Hd |+ + 1 | + | + + ++ + + + + | |+ + + + 1+ 1+t
2
Sleg-gd{++ 11+ 1+ o+ + 4+ 4+ 4 I+ + o+ 111 F o+ +
K] B
8o - + 4+ 1+ 1+ + + + + + + + I+ + + + 1+ F o+ +
01 6c—dd - J =
Q
o | 8T—ad ++!1+\++++|++++++|+||\|++++|+||+;++
S|te-gal++ 11+ 1+ + I+ + + + + + | I+ + + + 1+ F ++
zgz—gd++|\+|+ + I+ 4+ 4+ +++ |+ | I+ + + +||+%++
Cler—gd|+ + | I+ I+ +++ I ++++++ 1+ 1 1 1 Il ++++++ 1 1+ 1 ++
4] 3
ShoL-ad |+ + 1+ 1+ ++|+++++-§|+| |+ + + + 1 L+ 1+ +
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Table 19. Carbohydrate utilization and NaCl-tolerance of Vibrio anguillarum isolated from diseased fishes in sea water

Test

+ o+ 4+ + + + F + + + F o+t

Acid from Dextrin

T T T T 2 S S S S S S S S N S S
T T T 2 T T N S S T N S N N S S
T Tk T T T S S S N S S S S . I S I I
L T Tk T T T S T R S S N S N SN S S 1

Fructose
Glucose

Maltose

Mannose
Starch

O . T T S S S S S S S S S N
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Table 20. Characteristics of Vibrio anguillarum isolated from diseased fishes in freshwater
[sg]
1972777172353 3835958838929%] 4
i [~~~ R~ =}
Charsctor S P P CEEEEEEEEEEEEEEEEEREEREREE
Single polar flagellum + + + + + + + + 4+ + + +++ o+ + o+
Motility + + + + + + 4+ 4+ + + + 4+ + + + 4+ + + + + + + + 4+ + + + +
Gram stain —_—— - — - - — o - = = = - - - - - - _ - - —

Swarming } - T e - - — - -
Fermentation of glucose + + + + + + + + + 4+ 4+ + A+ + 4
Gas from glucose e m L f m ff e e m e e e e = == -
Oxidase Cytochrome + + + + + + + + + + + + + 4+ o+ +
Kovacs + o+ + + 4+
Sensitivity to 0/129 + + 4+ + + + + + + 4+ + + + + A+ + A+ A+
Novobiocin + + + + + + + + + A+ + + +
Penicillin - e e — e — — — — — — — - - = o —
Catalase + + + + + + + + + + 4+ + 4+ o+ + 4
Litmus milk peptonization + + 4+ + + + + + + 4+ + + + ++ A+ 4+ +
Nitrate reduction + + 4+ + + + + + 4+ 4+ + + A+ + o+
Gelatin liquefaction + + 4+ + + + + + + + + + + 4+ + 4+ +
Voges-Proskauer test + + + + + + 4+ + 4+ + + 4+ + 4+ ++++ o+
2, 3-butanediol production + 4+ + + + + + + + +F + o+ o+
H,S production L & D L m D M m f e e =
Arginine decarboxylation + 4+ + + + + + + 4+ + 4+ ++ +++ A+t
Lysine e o o o m m e m e e e =
Ornithine o e e e
Phenylalanine deamination e o o o m e e e =
Urease production - L — - - - - . M DL -
Tartrate (Jordan) + + + + + + + + + + + + + + 4+ + + + + + + + + + 4+ +wt + + +
Starch hydrolysis + 4+ + + + + + + + + + + 4+ ++++ o+ o+

Hemolysis of horse blood +

human blood +

human blood in Azuma’s medium +
Citrate (Simmons) + + 4+ + + + + + + 4+ + + + + + + 4+ + + + 4+ + + + 4+ + + + + +
Cholera red test e — 4+ — o L o mm e e = o
Methyl red test s S
Malonate twiwHwHwwirw+ — — + + + + + + + + + + — + + + + + tWT + + o+

Chitin decomposition ’ -
Indole production + o+ 4+ F o+ - e+ o+ o+ o+ o+
Pathogenicity for eel + + + + + + + + + + - 4+ + + + + + + + + +

ovt

T



Carbohydrate utilization and NaCl-tolerance of Vibrio anguillarum isolated

Table 21.

from diseased fishes in freshwater

€T USIN
8—USHN
yZ—14
€13
1-13
S—Hd
ST—1d
yZ—1d
€C—1d
tc—1d
61—1d
81—1d
L1-1d
91—1d
ST—1d
yi-1d
Ti—1d
11-1d
01—-1d
6—1d
8—1d
S—1d
v—1d
€-1d
T—eNd
01—4sd
6—USd
8—4Sd
7—-Usd
T-usd

Strain

Test
Acid from Dextrin

+ o+t + + F +F + + 4+ o+ o+

Fructose
Glucose

L I T N R N S U T S Y

+ 4+ + + + ++ 4+ F 4+ F o+ + o+ o+

B T S T S e k. T N T S S S S S S R R SR SR S S
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+ 4+ + + o+ o+

+ + + + + ++ o+t A+ o+ +
O S T S S S T . T T S S R .
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Adonitol
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Lactose

Xylose
Trehalose

V. anguillarum

S T T T R A S I T S O T
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+ 4+ 4+ + 4+
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Raffinose

-+ + +
+ 4+

Glycogen
Sorbitol

R I A T T T A S T S

+ + 4+ +
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Table 22. Characteristics of Vibrio anguillarum studied

31 30 61 Carbohydrate 31 30 61
General character strains strains strains utilization & strains strains strains
(sea water) (freshwater) NaCl-tolerance (sea water) (freshwater)
Single polar flagellum + (100)* + (100) + (100) Dextrin + (100) + (100) + (100)
Motility + (100) + (100) + (100) Fructose + (100) + (100) + (100)
Gram stain - (100) — (100) - (100) Glucose + (100) + (100) + (100)
Swarming — (100) - (100) — (100) Maltose + (100) + (100) + (100)
Fermentation of glucose + (100) + (100) + (100) Mannose + (100) + (100) + (100)
Gas from glucose - (100) — (100) — (100) Starch + (100) + (100) + (100)
Oxidase Cytochrome . + (100) + (100) + (100) Sucrose + (100) + (100) + (100)
Kovacs + (100) + (100) + (100) Adonitol - (100) - (100) — (100)
Sensitivity to 0/129 + (100) + (100) + (100) Dulcitol — (100) — (100) - (100)
Novobiocin + (100) + (100) + (100) Lactose - (100) - (100) — (100)
Penicillin -(92 — (100) — ( 96) Xylose - (100) - (100) — (100)
Catalase + (100) + (100) + (100) Trehalose +(93) + (100) + (97
Litmus milk peptonization  + (100) + (100) + (100) Rhamnose -(94) - (100) -(97
Nitrate reduction + (100) + (100) + (100) Inulin - (100) -(9) - (95
Gelatin liquefaction + (100) +(100) - + (100) Salicin " —(100) -(9) -(99
Voges-Proskauer test + (100) + (100) + (100) Mannitol +( 87) +(97 +(92)
2, 3-butanediol production + (100) + (100) + (100) Inositol - (87 -(93) -(90)
H,S production —(100) - (100) —(100) Raffinose — (100) +( 59) -(72)
Arginine decarboxylation + (100) + (100) + (100) Glycogen -(52) +( 95) + ( 68)
Lysine —(100) - (100) - (100) Sorbitol +( 73) + (.62) +( 66)
Ornithine - (100) — (100) - (100) Arabinose +( 61) -(79 -( 58
Phenylalanine deamination —(100) - (100) — (100) Galactose +( 87) -7 + ( 56)
Urease production —(100) — (100) - (100) Glycerin - ( 81) . +( 79 —( 55)
Tartrate (Jordan) + (100) + (100) + (100) Cellobiose + ( 68) —( 66) +(52)
Starch hydrolysis + (100) + (100) + (100)
Hemolysis of horse blood + (100) + (100) + (100) NaCl
human blood + (100) + (100) + (100) 0 % -(79) -( 69 -(72)
human blood in Azuma + ( 50) + (100) + ( 60) 0.5 + (100) +(100) + (100)
Citrate (Simmons) +( 97 + (100) +( 98) 1 + (100) +(100) +(100)
Cholera red test —-(97 -(9D —(9D 3 + (100) + (100) + (100)
Methyl red test - (100) - (87 -(93) 5 + (100) + (100) + (100)
Malonate +( 74) + ( 90) +( 82) 7 +( 61) - ( 80) - (61
Chitin decomposition —(74) - (100) —( 75) 10 - (100) —(100)
Indole production + (77 —(63) +(57)
Pathogenicity for eel + (100) + (95 +( 98)

* ( ) = % having reactions as given
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V. anguillarum 143

EaMHO AT, NaCl 0% (=7 F ¥ KZD b DD NaClEBERRIEL THW LD T, ERCWVZIE,
NaCl 2MABNRT F rAkEND T L5 TRILHD 3 DHEMBRELT, 0.5%055%ETOR
ETTRTOMDBREL, BIC1~3BICBNTHICREET S0 NaCl 7HICIE 2 & KK TIZ I
L OMDBRB L, BAKTRAPCRBLEOHMNBE L, 2KEADLEELRETEHDELIEOHDOLEN
ML FREEICTE Do FiTIE NaCl 10% D#ERERLUIH, 8 BUULTTRTOMRMBREE LA TiEE Botirs,

% 1%T PB—1 ¥k (LEMERT 2L 008 BEEZAOTORBRERICREN/I L DIC, FHFHE pH
11 6~10T, REFH pH 37~8TH2. RE THEIRER1~3TCT, 295 E%R EI30CHI%ICH %o

Pl EasEE s LT az V. anguillarum OMARTH 5038, thOMRE ORE & O HEIIKIICH &
U, CZTi3#BKekEBKBRDBDICDDTRIALTA B0

FTICERNRTE LS, —BHIROZ  DIABIC B THKERE RABROHRIBZ—HL T %0 PPFH
LL &35, 71 vBEFRTREKKCOAEREEN (18) »50, methyl red RIERCHEWVTIRE
KEkiCDABEBYERR (480 23D, &6 indole PELEBETI3MEKERICESMERRDSE < BKBRICRRSERRD3Z
EDBENE LTEGF S 20 LHLEHNS, 71 vBBX U methyl red OATIE EID X 5 ERIBERY #K
ROUAFANEEDTHD, MAREBKROBENEA BT LEIBTEIV, 7 indole DAUICONTIE
HiTkHE & Bk DB TS S, 19T3EDSIBERED A DHEYTH - 727 DEUVTH B0 Chitin HICE
WTIREEIKERIC D AESERE (BRBSYERE 6 85 D3 B8, ZOMIBAEL, TALRKKRICOVTIRIBEALR
RENTHINZ EbBD, REHT DAL KRRERKKOBENETHLLITEL. THICYFFI
T AFHEROATOEIZE L, —ERICBOD TREKKRE RAKBROERITNSDLA B LM TE S

IICEBSMREEIC DN TH B &, dextrin 25 xylose T TOUDEECKS 2 K3 FlBom §~T—HK
LTHED, 2RLUADL L DHOEOMRICE O THEKEEE BRIKBE ORI O D 18EN 35 Shde #Zi,
Hak#kic DA trehalose FatEbk (180 #X U rhamnose B##k (28 #H0, BkEKICOS inulin B
ek (285 HBXU salicin Bk (280 MH 2. TrMksoE <3 raffinose Bt (100 %) ,
glycogen fatt (52%) , arabinose Btk 61%) , galactose B3¥E (87%) , glycerin ¥t (81%) ,
cellobiose Btk (88%) TH BDicsgL, #HAbkOZ < RThEwic, raffinose Btk (59%) . glycogen
REHE (95%) , arabinose [tk (79%) , galactose B2t (7% , glycerin B3 (79%) , cellobiose
Bt (66%) & 15Tl Bo 45iC galactose (MEk#k+8T%, Hok#k—T1%) BLU glycerin (FKkik~—-
81%, /kik+79%) ICxid 5 RIBBHEBHENWEIATHRT2LA452 LTS, WINDEA$90
B EDMDHERE T 2 RIBERT O TIRIZOOT, EMRIEICBO Thikk & BkBRE G 5 5 &
S 12BN TEU &I Lo

EATIC B TR T B BT ZRBIEOTHISEODBREDON, MKKOZ < (61%) ©b ORI
BETHZ0IH L, BkKOE < B0%) BREATHELEE-> T %o

1535, WKKEOEAIREE NaCl %3 BEBAIEME S X CHIFICHER L TODicL, HRIKIRD
413 NaCl 0.5% OHHERNTV DT, Thil k2 EELH L0 LBV EEL, BULEIRE
OEMTRAERT ST ECED, BAMULENLTEHESDEBRNTHI. TOMR, MAHRICLD
EATHEDA X (BT B & 70T &5 <, MK E BKBROEBATHOZRERFEN B LD -1
(B8« [E 1974)%) o - TRRY NaCl 7HICB0 BEAMECE L T, kb BokpkE ORIcE
FOEBHDEEDEEZ LN

DlEAwad s E, mAEREBkEkEDORICIZ NaCl 7THICH1 35 E, galactose B LT glycerin
SR ECh TILEODIED LA DS, ARIICANIE C OFHFEFHCXIT 24080 b0 & AT
Nt



144 2 B & R
B2H SHWPHER

BIEICRU T & EBOSBE L7 V. anguillarum DO#:R% Bergey’s manual of determinative bacte-
riology 8th ed. (1974) & 5 KHED type description LHET 2L & biT, REDREHITIHRIC DU
TORIE (1967) ORARRBICUBNEAAEG OBREIN LSOO RERETEICLICLD, V.
anguillarum \CEBY 2 BEE1T1E 5 1o ‘

(MEBXUHE)

HARHE D12 HICEI AL 1B ETh OBRkBIR % LI TIC AT 50
5 (1967)%) : NCMB 6 = ATCC 19264 ... BAGGE and BAGGE (1956)57 M7 Y 7—7D% 7
Gadus callarias 35 fa& 0 538, NCMB 828 = ATCC 14181, NCMB 829 . . - SMitH (1961)%) #3223
v b7 ¥ FD Salmo trutta KARL D 53EE, NCMB 571, NCMB 572 . .. (V. piscium var. japonicus),
HosHINA (1957)6) #3=Y =2 Salmo gairdneri #%fak 058, NCMB 407, NCMB 1291 ... (V.
ichthyodeimis), - NCMB 407 (¥ Hopgkiss and SHEWAN (195.0) 4) pza., b5V FOH LA
Pleuronectes platessa #fa X 0 538k, '
Ross et al. (1968)%) : 7 YnARET Y V' F MOPKBIE= Y < AFAL D Do
CisAR and FRYER (1969)» : 71 Y7 AREF LI YNOWBKEE~ R/ R4 Oncorhynchus
tschawytscha WL 0 38k, :
EVELYN (1971)% : %3 % Nanaimo Biological Station TH/KEFE LT\ ¥4 Oncorhynchus
keta £ ~X=<2Z O, nerka , ¥8X U West Vancouver @ Pacific Environmental Institute THKEEH
LTWIkh 57 =R 0. gorbuscha E<=2/ 27, ZhEhDIFARL D o
HACKING and Bupp (1971)? : #1+ £'® Ontario Veterinary College OFF EE~HELAT Nk
IKBERR (84 =730 7 Puntius sp. 8L FY a9 Acanthrophthalmus sp. ) DFRAL D 538k
LEVIN et al. (1972)® : 7 * ) #A%RE Rhode Island @ Narragansett Bay TH#S117c winter
flounder (Pseudopleuronectes americanus) DiRfas b 538 (1285 o
HAASTEIN and HoLT (1972)%) : / vv = —® Bergen #i< O THM X iz coalfish  (Gadus
virens), #7 (G. morhua), 77 V1 (Pleuronectes platessa, P. flesus), dab (Limanda limanda) ¥ XU
< Z (Salmo salar), ThEFhOK AL 0538 Q0K o
McCARTHY et al. (1974)% : 4 %) 20 Weymouth & 2B AHIK BT, YkTHB N =
V2 ZEWIKICIER X €7 BHCRB LIk fak © 2Bk

(BR&EIUER)

FBIC—PIHRIC OV T E Lo, R2UCITEHIRRET O TITEATEIC DD TE LD THT BHFIAL
1EBDLBICHRDOREINTORWRBICOWTE, ZOKICET 2O EEDIL#EESIA L, asterisk
G TR U o $EZDSBERR, LEVIN et al. 8K U HAASTEIN and HoLT D43#kDHIR L8O
—EBICFREME DT - FERL 123, CHIBEOEBHONBMOURE T LD E2ICHNER UL DI,
RRUIRIBERUIBRBOEE (B) 2RLILODTH S0

733 Bergey’s Manual o type description {CIZEEINTO R WHERMBNL Db 0, FHCHEDRICD
WTOF#AAIOOT, HENDRIE et al. (1971)% OI2% L7 type description %F&H D MMICHE
WEMATTHEEL, HROMRUTED T

TTEBOSEME Bergey’s Manual (€51 2 WRECEE BT 50 RWBFLUVRAICRINIZEA



Table 23.

Comparison in general characteristics of Vibrio anguillarum reported by several workers

- &
Strain or = SAKAZAKI (1967) E N
) —_ -~ —~ -~ [N —~ —
Worker e?  m - 48 =8 = 3: =8 29 z 2
§39% S85588 ;8 <8 z2 g3 sz HZ2 £
g @ REE aomom@a@® " c4 = 22 z ae %7
- 1 gpifz EEEEEE: 2 ¢ B §2 oz 24 &
aracter &8 23852 zZzzzzZz2z & o & - S ZE =8
Single polar flagellum + + + + + + + + + + + + + + + +
Motility + + + + + + + + + + + + + + + +
Gram stain - - - - - _ _ _ _ _ _
Swarming - =) S — _ - _ _ _ _
Fermentation of glucose + + + + 4+ + + + + + + + + + +
Gas from glucose - - - - - - - - = — - _ _ -~
Oxidase Cytochrome + + o+ o+ + o+ o+ o+ e + + + +
Kovacs + HEOEE R LE pF R g + +
Sensitivity to 0/129 + + + + + + + + 4+ + + + + + (91%) + +
Novobiocin + + + + + + + + + +** + + + +
Penicillin - (96) (-) MRk %k _x _k —k* - —- _
Catalase + + + + + 4+ + o+ + + +
Litmus milk peptonization + +¥ %k kg + +
Nitrate reduction + + + o+ + o+ o+ + + + + + + +
Gelatin liquefaction + + + + + + 4+ + + +w + + + + + +
Voges-Proskauer test + + + + + 4+ + — + % + + + — + +
2, 3-butanediol production + ) +
H,S production - - - - - - - = - - - - - - 9D - +
Arginine decomposition + + + 4+ + + + + + + + +
Lysine decarboxylation - - - - - = = ek _ _ - _
Ornithine - _ . - _ _
Phenylalanine deamination - _———— - = = — _ _ _
Urease production - U %k - - _ _ _ _
Tartrate (Jordan) + _
Starch hydrolysis + + + + + + + + + + + + +
Hemolysis of horse blood + + —s +g
human blood + - .
Citrate (Simmons) + (98) — + + k% _ _ —(65) _
Cholera red test -7 + + - - — - — -
Methyl red test -(93) * +x —* +x + - - — + _ +
Malonate + (82) - - - - = _ _
Chitin decomposition -(75)
Indole production +(57) + -+ + + + + - - + + + + + (50) +

* from EVELYN (1971),

** from HACKING and BUDD (1971), s : sheep blood,

g : goat blood

winondun "4
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Table 24. Comparison in carbohydrate utilization and NaCl-tolerance of Vibrio anguillarum

reported by several workers

— -4
Strain or = SAKAZAKI (1967) s 2a = = Q ] g
b O x ° o~ o~ = &3 © ~
Worker 5 =2 £2 2 93 I3 2 =2
gl °X358853 TF - S 9% T ET EF
2 ?ﬂ*’ & © ® "N F ~ g - < Z Z ; = >
e @ V= v}
Test 5t p5e37 gzgsss: gz § 0 F 88 B %3 g
£E 2fsST $288EEE 2 3 2 T2 4 T2 23
Acid from Dextrin + +) +E O E Rk + + + +
Fructose + +) +* Rk gk + + + + + +
Glucose + + + + + + + + o+ + + + + + + +
Maltose + +) + + + + + + + + + + + + + +
Mannose + + + + + + + + + + + + — + +
Starch + +) ¥ ¥k gk X +
Sucrose + + + 4+ + + + + + + + + + + (58) + +
Adonitol - 4 e e e - == - - - (75) _ -
Dulcitol - -) - - - - - - = - - - - - -
Lactose - (-) - - - - - - - _ _ _ +L _ _
Xylose - - - - - = = = = - - - - - —
Trehalose +(97) +) + + + + + + o+ + + + + + (65) -
Rhamnose -9 - - - = = - = - — - — _ —
Inulin —(95) ok kk_k ok _k _* _* +w _ _ _ _
Salicin - (9% - == = = = = - - - - - -
Mannitol +(92) + + + + ¥ + + + + + + + + +
Inositol - (90) U, _¥x _ + _ _ _
Raffinose —(72) = - = - = = - = _ _ _ _ _
Glycogen + (68) +) +* +F F pF ¥ + +
Sorbitol + (66) ©) +w +4+w — + + + +w + - + +
Arabinose —(58) - - - — 4+ + - - + - + (60) +
Galactose + (56) (C3) P L T QL et + + + + + +
Glycerin - (55 @ +* dE ks pk +w +w + +
Cellobiose +(52) @ - - — + + - - + + + + (60) +
NaCl 0 % -(72) + - - - - - - _xk - +w - (91)
0.5 + JREFE FH% + +
1 + + o+ + + + + o+
3 +
5 + +)
6 - — + + + - -
7 - (61) o I + _
10 - - - - - - - -

* from EVELYN (1971)

** from HACKING and BUDD (1971) +L : positive after 14 days

14!
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V. anguillarum 147

FOFBICBNT, EHOSEHKOMRIZ Bergey’s Manual @ EC#uc—HL, KOMKIZ V. anguillarum
CRELIZCEBH LD THRINI. 172 VBEFA indole EABITESHHELE
DEKBNTH EEREANEOBLLNED, THHKOVTRETHOMEEDHEERERE L THI
T Bo
IR DE L. V. anguillarum 7 #% GEC BN X HICRIFIZISEBT HROBKRE L THELT
"3 OIREH B &, cholera red, methyl red, indole #XTF starch 72 &0 { DhDEMRIEICE O
THECENVED ARTHON M, 2EMICZIZLAE—HLTED, HENDRIE et al. (1971) 23428
L, #7k (1972)%) BXUKIE (1972)%) BHLRDTOB XS V. piscium var. japonicus  BET
V. ichthyodermis 2 V. anguillarum (T &% 5 5T EMREN T 5o
LUFME 2 OREESC DO T DB el E = B0 TRERTED TH bo
FFTWEILOVTIZ, Bergey’s Manual @ type description TZ—INMEERBEE L, Achromo -
bacter ichthyodermis & WeLLs and ZoBELL (1934)'®) OERIOZI#TIZ lophotrichous GEEH)
LS TNBC EARMELT S L LIS 20% ZoBeLL (1946)' HE, € OS#EEIR | KOk
WEAXHT5E L Pseudomonas BICBTNETH5EBTW5L, Hopckiss and SHEWAN (1950)
19) 5338 U7 Ps. ichthyodermis b¥sfE BBFEAH T2 L1725 TWbo F72 Ross et al. (1968)% 1&
=T 2200458 U V. anguillorum (<20 T, < OMRIREREELET 20 NRLICRFELFV
55X HBWELET HHRSDBIRBOFE LI EHEL T b
EHIMIEDEL - HAATHEGIC 1 KT OOEBEH - LARTRIOGDEBONLDRIATVS
»5, tuft polar (= lophotrichous) &3\ i3 peritrichous (BE) & - 7c X S BIBEL Ty
WU U TS V, anguillarum DEARKIIIE single polar flagellum LEZ TINTH S Ho
Vibrio static agent (3 2RSHEI HBWEELTEE & Bbh do KFEHNCHT 5 BREMIBADL
¢ % genus Vibrio DERND key point (€75 ->TWAHDT, LEVIN et al. (1972)% oB&EHiCH 2
0129 iCHd 2R Z D 1 iz V. anguillarum 4 31CEVIIDBEISS 2D EEON 5o
Penicillinic 3 U TI2ZEZODBRTICTEVESZME R & O3 2 RERET 508, —RINICARIZ penicillin
TR D373 { novobiocin ICIIRZFUEET BE LTRNTH S do IDHAEHEL LT 5RZ MR
BHOFERLEECEOENT ZC LT, TTCE [EFE2HCBO TR~ X HIC, ROEICHT 519734
DHERRICE DEIEIN T 5o
VogesProskauer (LT VP &85 test bHEMWEENSIAE LED %, HENDRIE et al. (1971)
DOIRE TIE usually positive & 75 o Tu 728 Bergey’s Manual Ti3 variable &85 T2 %0 VP
PatEpkid plaice 58X nfc NCMB 407 (k& LEVIN et al. %5 winter flounder 5438k L7#k/ZT
THY, TNOOKBHE SN plaice XU winter flounder DFELRIT dermatitis LRBRINTH
%o FHBANT V. ichthyodermis (Achromobacter ichthyodermis) %4538 L7 WELLS and ZOBELL
(1934)'?) «ck#ud, Fundulus parvipinnis (<% 5N 7 FRIEEE LUBACHBINTEY, NS
L OMEED S IBEESA XN o EBEIN TV Be COXIEREAFESEE L/ T20ET
VAR, HB50ORBISTRT Y F ¥ COERMNERECHENCHONILFHMPHELIPBORELD
DOTH Bo MEDOEVIERTELLY, PRI VP BIETHE¥% (V. ichthyodermis group) & V.
anguillarum EGEEHOAIC BV TR » eHEE b > TO LN D Do
BACKEEE B LU T YBERBIC OO TIIAESIC X DBRBEL > THY, HiC7 T VBIERIRAIC
B BEZODMHEOALRIT Bergey’s Manual ORBICHK T b DL -THBH, CHOOHBKS
WTHBREFEOENSSEINTNEDOT, Z0F IF/HROENEMBAICT LT FETERNERDN 5,
Cholera red X¢r methyl red testicisid BRUNZ, BRICK DG, BEVWTNOHFAET SO LEDL
N 3o Malonate WRELTIZEBOIMOAIEIEE 185> T Do & DRFTIHKFO = 7 VEIHEMAL,
ABESATHEBRRIC, HEHOEMSPPERAEICEL LA b OEBH LT LI 0, & OHEREICHESD 50
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3
#

b LN

Chitin HMRICOVTREFZEDOSMKIC DV TULRIT SN TR EFHDOIMOTICIIBHL HIE
INbDLH B, ZONRDIEERV. parahaemolyticus iC~3% &§5<, V. anguillarum ® chitin
HMEHIIEHEOERA L HBECKX BROIBEEEAS T,

Indole FEA:#E(Z Bergey’s Manual Ti3BHLE LT 208, EFEOKRBLUOMEEOREEHATH
PROGHRERLTH5 LT NETH S

WICR2UCTRU T BEDEREIC DT A B L,  dextrin 225 xylose £TDIIDEC DU Tid, mannose
B+ % HACKING and Bupp D4#3#kk, starch (CE81 5 NCMB 6 KLU MCMB 407 72 & g4
B b Db dH 5H3, —Ii Bergey’s Manual 3K U HENDRIE et al. Dit#@ED, 2hEnfGiEsd L 3
HEFTBLEMNTE S,

738 LEVIN et al. D#EKICIZ sucrose fatk, adonitol BBMEEW /- fDER & 13:E - o UL E R
BEINTEY, 5o vibrio static agent ICESZUERIBVROELEEZAOEEZL L, WEOHEK

A28k %3 ~T V. anguillarum 3 5DIRPIVRENS L DL BN 5.

Trehalose, salicin, mannitol, inositol, raffinose XY glycerin M 6 DD DONTIZ, BHEED
FRZIBZF—HLTEY, oD TS Bergey’s Manual XU HENDRIE et al. Dif#ED TL»
bDEBbilso 13% rhamnose (DWW T HENDRIE et al. 25 L 3BRMEE LT a0 huidfetk
EITRETHAIHL, inulin (KOO TUILHEDIT VDS, THIIBHEHRETXETHAH. %7 sorbitol,
arabinose XU galactose D 3 DDEECONTIIREME & L 3Bt (variable) &9 ~xTHA> L, glycerin
B LU cellobiose i3 HENDRIE et al. DIREFEOBMS U < (32t (variable) & LTXNOTH S0

BEAMMEDATIZ, NaCl 0.5% »5 5 BOBWHTRTXTOKRBRENEEEZ Gh b, Bergey’s
Manual TR0 BICBNTREAREE LTHAD8, C4id HENDRIE et al. 25f~TUY3 & 5 ic45ic &% fin
Z % nutrient broth ITREFAREL I LEZEKL TV EbDEEbh, EEBRBRLI-~7 b vk
ERVZIDFENRILZOTTH S0 BL < WAL nutrient broth 2LNEIRFF v kZDb DICEEN
% NaCl BEEZHEZLERID 503, —Ii5 NaCl 0BBLVT BICBOTRIRBAHELEEE T 5 TR OB
H2LTRENTEL Do

ZDRD, FHRIRIED 572D DL OEEI AT DN TR i 720

AEOMEF type ICONTIINERD F V)ﬁiﬂeﬁ'co\f;mbi, EZEOWHBREZRCINE, EHO
SEERRIZT T OO DD type ICE L0 ZC LRREENL L SICBbhde FIZIE, 1965FIC ok L7tk
ik PB—1 DHuliEE 19666 35 X B196TF DR Gk & 2 RIE X ¥ TA THEBERIGEIBD SN, oL,
19665 DI £ ik PB—15 OHUMFHI196THEDE ik & bRIG Lish o7 EIITIEDHER ET-1 O
DUl & 19T26E DFELH ET—23,24 L ORICHBERINIRD SN 5 1o

HACKING and Bupp (1971)7 b HZ 058D HIMAEE AT NCMB 6 LU NCMB 828 &
BRERIBERATOEY, WINLRUTH &l RTW 20 2D HEZRUT NYBELIN (19352) 28
TR TS ETHD,  ANDERSON and CONROY (1970)V psii T3 51c, V. anguillarum
ERIE NIRRT b BHERISHRD SN B ERMIBL S TH Bo # - TAEZ L DHOMFE type
KB T 503010 IREEC &L Bbhs.

Ialt, KB DNA O guanine HLU cytosine & & ( GC fl) IOWTHRETDIIINTED, Bergey’s
Manual THAR®D GC fi%44~45 (HENDRIE et al. (243 ~46&LTW) ELTWVE D
AICOVTHABRBICRHAINILENDAS S, BBEBFDO I BE#k PB-1, PB-15 &> T
ANDERSON and ORDAL (1972)%) #8#3tL, 20 GC fEZ44EHEL T 20

PEEAELTASE, Bergey’s Manual iIC8 2 KEOHRGCEMIIE { O FHORLEEBAL S 3
bDTHY, KEOWRE LI OYEICERM T bDE UTEHMEL 5 50 ik fish-pathogenic
vibrios % V. anguillarum 1 BiCE L7 SLBIBRBTIRI—IER 4L EDEEZ 5 b,
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L Lishis—4 T3, #Eko fish-pathogenic vibrios Z#—2iC LTLEHZ Lick D, KRHEDES
bOHBEIC V. anguillarum & LTHRHONTLE S RBLR L SN 5. KBidd & b & obligate patho-
gen Ti275< facultative pathogen THBILLTd, ALK I EHRER > TOTHRAIKTELET D
LESTHOOONEETZ0O0EHIhEVSHEP, T2E2ETODLBERTETOON/ILIEL
MR TR—HL TV THRER LV HIETORALGDTHIEATINDDE S & » BB DL
T3, BRI INEL TRBES . £0L S REELRITL T nicid, KEZHEMIC—EELT
EHEMIC TGRS DT, BEMSI U2 CEET 3 X O 0AEIMRICS 2 B8E% S D THS
LT MEHTL B3CHA Do BEMZDSDIIREESHWT, MEOEBELUHELICIBDILNE
bbb s, MEEONENSIRERIIBELFENHEEEZ Oh, KRBT L TREROFMLN D
CEMWEELSHEEEE T Ao REBOLESZF LV ACEL TR, THRINIHKIBEDRDRID
EREKERETEEHEINENITEE, ROTERNCIZZDEFEMEE DL S LTHET 500 &
WSRREESS Bo BIDAUCDNT, D13 EHEED & T AMHIRINIC & B ERBICA > TOhE, ENHRIT
FEOERKE LTHEINL LD, BICEEALG OHBINIEV ST Db DSRFICY. anguillarum
ELTHE-TVBHITH B0 COEELHSLLEBRLTOGE V. anguillarum OHEESBREINT S
DOTRIEIOHEEL SNBo bHI—DODOMEA, THOLLERMICERL S 3REIC OV TRETZORE
BAEERET BUESS o CDAICDONTRE FELBOTEEDRIRRETTEDLT %0

EB3H RPIETHEINTORERE MY vibrios & DK

B CmR U7X S V. piscium var. japonicus S V. anguillarum ® synonym & SN BRE, s
Ho=v=20E7 ) AKOBRES V. anguillarum 05T LB, TNTOREEMBLT LOR
Bi&% V. piscium var, japonicus LRE LT3 bI TRV, ILBEROBBERORRES V.
anguillarum \C3E b DTHS & obRISS, BUC Vibrio sp. & 3T %0 EENT 2L O3
LT &% V. anguillarum & TS DEDHESZVIHEICT 572 DICLITOX B AT - TH T

(MR&EEXUHFE)D

EEON LT 21 V. anguillarum EHRET BT, =V2R0ET ) AROBEREICET DL
LT, Hosuina (1957)19) , F5 (1958)™) , #HL5 (1959)*” , #5 (19642)*) |, SarTo et al.
(BMﬁ”@ﬁ%%iUﬁ%(wﬁn“)@@Eﬁ%émbiﬁ,ﬁ@ﬁ@%%ﬁ®@ﬁ§K%?66®&
LCHEm (1965)%), Akt (1968)% & Udek (1972)%) o#&EERY L,

— U220 E T Y AROEREICOVT, HOSHINA I V. piscium var. japonicus L% L, FoBX
o5 SAITO et al. (3 V. piscium var. japonicus 15 3TEZZD DI DN TR HEHMNT, B BERR %
ERONHHEFELbDTHBE LTI Do 2NUCH L, LSRR HEEOIHMKIRBONHRL IS
DRI D EDHRN, KO IRBEOHEKERROLDEE—FETH 3 LRBDI LT, V. ichthyocholerae
LS LA REL T 3o FIBOBMEIER OB NCMB 571, 572 OMREBREL LS DOTH %

—FEAOEBROBREICOWT, MH (1965) 3, HOSEE%E V. parahaemolyticus ¥ & T
VaWWMmmaaaneoféaﬁ,%@wfﬂ&%iﬁé@f&é&%ﬁbfwéo%@&bdbdc
®ﬁmﬁ%ﬁwvimwmen&w&néctﬁéam,%ﬁ%ﬁ@ﬁ@ﬁawt@*ﬁ%ﬁ%étw@
Vo %7 EIBEIC BT N7 F ORBEEERRIC OO THELAAR (1968) 13 % D5 EERRISIRO YR S
L, 1 #% V. aginolyticus & L, B0 O128k% HEE OB LT Vibrio sp. LEA—ETHHL LTV 2o
_z T V. aginolyticus FREI N 1 #EBRCIZBRICOOLTOMRESIM L oxgs Uie £/
< &4 (Chrysophrys major) OFIEMHEESRIC OV TR L%k (1972) B 2boMEEE bIC—F
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o Vibrio A58 L, #4108 T BREHEHERL TV 5o HIZE DS BERR O R E R (1967) 58
marine vibrio & LTEML T2 & DDHRICHI TN B BT B0

12352 CICHIE L7 bOOMIC HOKER vibrios 2WE LD E LT, WA (1961)°) 0=~
2O T Y A FEOEREHDH 508, TOTRICIMHROBRVPTINTES LT, RENLWREHED
£, EEEROBELALLBANEELE L E-TVAL ENEGHBD, CCTRERY LY
150 to & 1 HEEHIRE, BEHO <41 OEERRE LTO Vibrio spp. H5FE < KiC K » THRE SN
T B Gk - FF 1971%) , T % 1971a%), b3, 1972%)) o HER S LS BOBKEIZD S
=T, EDIED 2O V—TERREEEFET 560U, 12 (VEH) BHEORELL
Vibrio sp. LRLbDTHBEL, b5—> (XB) i3 V. anguillarum O B type (NYBELIN) 1TV 3
L LT Do HERXEE LIHEEMSU 3 &7 1 BEOH, LOrbRERELTESATNEL
SThBHh, XBOWRE LTHIONTVE#REASE, VP (VogesProskauer test) ¥&T MR (
methyl red test) DSEFHED D EBHED SO > TN BT THUL, T Y R R T IR P O BR
urease [BHE DB, X SHiCid cytochrome oxidase BHOBKETEEINTH Y, &H TV I BAOHLIIEZ
<, R-TEOHRDEDOEZILT V. anguillarum EPTNDEDSDOHERET &I LI EOBEBAT
WEDHER S KB O RITIITRD LTS -7

$ - SIEERE LT V. parahaemolyticus ® 543 V. algionolyticus B35y Shiz &0 5|ED
HBH, CHTRITRO LIF260LT %0

(BRBLUER)

—jEIRE F25iC, EESREES X U R R26ICZENENR U
EROSEEEBRE LIRBOREEA 2L, 2OMRBRBEALDETEZEDOSM L. V. anguillarum
OHRE—FK LTEBD, V. piscium var. japonicus i V. anguillarum @ synonym & LTE LD
PEBNC EDDDP B L UL OABER 2 0 =— U NUTERHENS B E8P, £ hBX VDR RIMIK
Wt U TIEMESRDS ST, X5 VP #¥aH, lactose 2B XU xylose SEHBBHTH 2R ET
EZOHELTET V. anguillarum EZRIT T Be KOONERRGPIZD VP &M, lactose Bt
HoTHED, HIOOMMEIGENSDEBbNb. T 5% V. anguillarum \CE¥H 51T LTsd, E725
L4 BIC LTS, vibrio static agent (T AR5, arginine 538, lysine BURBSUR, HXUE
SEHERL EV S OEEREBICOVTRH SNAENSNNTSHS S0
E£1219694E 8 A, BFEHBORM= V2 SHEEE L T—ED vibrio 258U T2 (EH
*FE) , 2OWKS VP RY, lactose BHTH - 7cidH D TR, BEMEBEREHICREE LICL,
V. anguillarum & 2RO DTH 5 LMW Lrco 5B A9745) , HMRE TRMETHR S0
727 ) HROERES Vibrio BICISEEIN 503, BHOKE ABICEARKEMICIFET LIS,
VP #pettcd v, Eic arginine dihydrolase (decarboxylase) dB¥THY, V. anguillarum Li3—
AT S &M S ChOD= Vv 2D DOBKOERIC OV TR BEICKRIT Bl LTRET
526D TH %o
DIEDZ L5 2bETALE, BATIRUED=Y <207 ) AKOFEKECI V. anguillarum
L, FNERVIILBRERICT EODEDBEETHLELTBIRETHS D0
Kic =7 (Seriola quinqueradiata) 15 ¥ DENH 5\ 2L EMERDEEIH OIRKE Vibrio spp. &
V. anguillarum % WL TH %, HH (1965 BiEossEOMIRE V. anguillarum OWERZHEL,
lactose, sucrose SMRME, MMM S L OSMFEEHIEENE S > T V. anguillarum ERBIBTHLL LT
VW Bo DG T BMIFEPHILEOH I lactose A DAL T2 RPUCRBDERNEELON
Bh8, HWOHMED Sk LU sucrose FIF D A7 LIMICEEILEN EWZ L o OSBRI NaCl 0.5%



Table 25.

Comparison in general characteristics among

V. anguillarum

fish-pathogenic vibrios isolated in Japan
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Species and Vibrio anguillarum Vibrio spp.
Worker V.p.v.j)
2 2 2 /2 | 8 ¢ 5
b’ Z Z Z o’ < ) z z
= 3 — = = = ° <
o E G - —
f28)0¢ 2 5 5|2 8|3 2z 3
173 a - < — (@) < < =) > =)
Character - A 17 v = = - > 2] ] 0
5§ 38| 2 5 £ 35 |8 = z £ =
§ %c = T 2] M 7]
A~ oA from marine
from rainbow trout fishes
Single polar flagellum + + + + + + + +
Motility + + + + + + + +
Gram stain — - - - — - — - - -
Swarming — (&) — - - - — — —~ — -
Fermentation of glucose + + + + + +
Gas from glucose - - — - — — — - — —
Cytochrome oxidase + + + + +
Sensitivity to 0/129 + + + + +
Novobiocin + + +
Penicillin —(96) (-) —* + _
Catalase + + + + + +
Litmus milk peptonization + + +* + +
Nitrate reduction + + + + + + + +
Gelatin liquefaction + + + + + + + + + + +
Voges-Proskauer test + + - + + — — — - - -
2, 3-butanediol production + *)
H,S production - — + - - — _ _ _ _
Arginine decomposition + + + -
Lysine decarboxylation - - - +
Ornithine — — —
Phenylalanine deamination - —
Urease production - - - - - - -
Tartrate (Jordan) + + +
Starch hydrolysis + + + + + +
Hemolysis of horse blood + +
human blood + -
Citrate (Simmons) + (98) - — + + +
Cholera red test -7 - - -
Methyl red test —-(93) * - + — — + _ +
Malonate + (82) -
Chitin decomposition —(75)
Indole production +(57) + + + + + — + + + +
Pathogenicity for eel + (98) + — -
* from EVELYN (1971), (V.p.vj.) : Vibrio piscium var. japonicus
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Table 26. Comparison in carbohydrate utilization and NaCl-tolerance
among fish-pathogenic vibrios isolated in Japan

Vibrio anguillarum Vibrio spp.
Species and V.p.v.j.)
Worker = = ) = > =3 & & S
] =
: Za s s *|3; F 3
F 8z |2 § F Zle &8 |5 5 ;2
D :2|% 3 EZ E|2 5 |2 2 2
g 24 Q < z < =) <« =] = <
§ 2 z E «u ¥ v | = = 2 08 >
-9 M 3
from rainbow trout frorgs}:relgrme
Acid from Dextrin + () + +* + + + +
Fructose + +) + +* + + + + +
Glucose + + + + + + + + + +
Maltose + ) + + + + + +
Mannose + + + + + + + + +
Starch + “) + +* + + +
Sucrose + + + + + + + - + -
Adonitol - - - — — -
Dulcitol - (- - - - - - - - — —
Lactose - - - - +L - + + — — —
Xylose - (- - — - - + - - -
Trehalose +097D + + + + +
Rhamnose —(97) (d) - - - - _ _ _
Inulin - (95) - —* — — - —
Salicin - 095 - - — _ _ _
Mannitol +(92) + + + + + + + + +
Inositol -90 - - - — - — _
Raffinose -(72) (») — - — _ _
Glycerin + (68) (¥) + +* + +
Sorbitol +(66) (+) - + + + - — + —
Arabinose -(58) - + + + + - + — —
Galactose +(56) () + +* o+ + + + +
Glycerin -(55 & - —* + — _
Cellobiose +(52) ® - + _ + + _
NaCl 0 % —-(72) + — — -
0.5 + + _ _ _
1 + + +
3 + + + + + +
5 + (+) + — +
7 - (61) - - _
10 - — -

*

from EVELYN (1971),

+L : positive after 4 days.
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THWRELEWER-TEY, 20X 58K V. anguillarum Wi oh TV, TBEOSBERKI
sucrose BHEE 15TV BD, V. anguillarum i< 313 % sucrose BEHARIEETII T K b IC L EE
AT (MATTHEIS 1960, LAGARDE and CHAKROUN 1965%)). EVELYN (1971)9 && U
HENDRIE et al. (1971)® 5 V. anguillarum @ sucrose s RYEIREMEE 1222 L, Bergey’s Manual <
bENIBHE M T IN TV B0 TN SR sucrose % V. anguillarum DERISHEL ALY
13513, HEODBKIZC DAEESHEDEES > T V. anguillarum E3HEE L S 20T TH B8,
INEFTROZILEENH S L HiIcBbh .

AN ORI VP —, sucrose — (+ DHkLETNT3) ,  NaCl 0.5% DHEHTRELLBVELE
DETHADAH/KE—HKL T B0 THEXDONEHKS VP —, sucrose —, NaCl 0.5% TRBLLEVA
RETHI2 BOHEKE—FHL TV 30 BICKKDHEERKIZ arginine dihydrolase —, lysine decarbo-
xylase + £15->THD, COETRENNC V. anguillarum EI3RITHT LD 5. HHBX AR D43
BEMRIC DU TR arginine BX T lysine KOO TORRSHIN TNV, & LRKOBRE—TKT S
KoL, £DE%E S - TERERORRNER V. anguillarum LBETHEEMETEL Jo

F7:6 L, BB OANOIEERDS arginine +, lysine — TH D, £DATIR V. anguillarum EX
BTERNELTH, 2H5 OEEFOBEER v F FITREWERI L (FHEL965) ATEEDOEL
Tx1- V. anguillarum & i3:&5EBbNBDT, VP —, sucrose — 5 EDHRDBENVEEERL, (RIC

V. anguillarum C&HBICLTHOEERT 2B EL O L V. anguillorum L3S 0OFETK
BILTEBLHBENHA Do

4 8 Vibrio parahaemolyticus KT V. alginolyticus & D HE

BiET ) A ARERE T, B EHD S V. parahaemolyticus & 32 V. alginolyticus H35 8 S0
T3 L (Baross and ListoN 1970%), TusiasH et al. 1970'%)), AU 7 2 ) 2 ARED
LEVIN et al. (1972)“) ickhiE V. parahaemolyticus XU V. alginolyticus (3 human and fish
pathogen & FHpNTED, TOUEFRZEGNL, EDOEBEMRT &SI, V. parahaemolyticus LU
V. alginolyticus SRDKFEEE 1> T BT L03»12D OMEHCLDADONTNEL DI TH %o

RAEIC B TIRARRS (1966) %) OBEICH 5K 51T, EHHKICH - 1cMERH S V. parahaemo-
lyticus LU V. alginolyticus BB SHh T3 L, Mo EH Tk > Th, V. alginolyticus
PHEDKEE & bICHKfad OSSN TS (KT 1968)%) o

TDX 315 &S, V. anguillarum & V. parahaemolyticus 53 V. alginolyticus & D HEHR
NMEEILFFEES XN, LEVIN et al. 3ENSOEFNOEEEERL TV 5.

EXIFEERHEEREHF O OS5 Wi V. parahaemolyticus BXU V. alginolyticus ODHIRZE V.

anguillarum & HE UISHSORE L, W< Do OMESEMo DI L (] « L5 1973)%)

(HHEXUTHE)D

BZE L7 V. parahaemolyticus 35 (& FEARK D578, HUREI O : 2, K : 3), 8K U T-5455
B ke, O0:4,K:34) O28¥THO, V. alginolyticus i3 faIk®D C—-20 ¥RTH %o

— RO H R T TIGERTEBO T b —BOBEICHT HIEHME BT B0, NaCl
3% & Ltz Trypto—Soy FEXKEHUC brilliant green & %U 2 methyl violet % 0.005% 73¢>L 0.01
% WKINA 1B TORE T

T 3EREO=F VY FFBLU =Y RCHT BHEMT BT 270D, BB XBEHEMEROTE—%
HTF 8C) THEHELLEZNFhOWHEZ, vFHFREINE YO BHRERBCLTlgBL FogEEHHA
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Table 27. Comparison in characteristics among Vibrio anguillarum,

£ H

%

B

V. paraheamolyticus and V. alginolyticus

i Vibrio Vibrio Vibrio
Species and anguillarum paraheamoly ticus alginolyticus
Strain «
2 < o
" F 35 S8 o4 NS
§ & 5 % S8 &2 g 32
Test & & 2 & 5T &S O 3
Single polar flagellum + + + + + + +
Motility + + + + + + +
Gram stain - - - - - -
Swa.rming - - - - - + +
Fermentation of glucose + + + + + + +
Gas from glucose - - - - _ _ _
Cytochrome oxidase + + + + + + +
Sensitivity to 0/129 + + + + +w + +
Novobiocin + + +w +
Penicillin —(96) - - _* _ _x
Catalase + + + + + +
Litmus milk peptonization + + + +* +
Nitrate reduction + + + + + + +
Gelatin liquefaction + + + + + + +
Voges-Proskauer test + +w +w - + +
2, 3-butanediol production + — +
H,S production - - - — - _ _
Arginine decomposition - - — - - _
Lysine decarboxylation - + + + + + +
Ornithine - + + + + + +
Phenylalanine deamination - - - - -
Urease production - - - - — — _
Tartrate (Jordan) + + + +
Starch hydrolysis + + + + + +
Hemolysis of human blood + + + +
human blood in Azuma +(60) + - -
Citrate (Simmons) + (98) + + +* 4 +
Cholera red test -9 - — + _ +
Methyl red test -(93) + + + + - +
Malonate +(82) - - — _ _
Chitin decomposition - (75) + + + + +
Indole production +(57) + + + + + +
Acid from Dextrin + + + +* + _*
Fructose + + + +* +
Glucose + + + + + + +
Maltose + + + + + +
Mannose + + + + + + +
Starch + + + +
Sucrose + - — - - + +
Adonitol — — — - _ _
Dulcitoi - - _
Lactose - - - - _ _
Xylose - - — — _ _
Trehalose +(97) + + + + +
Rhamnose - 97N — - _ _
Inulin - (95) - _x _
Salicin - (95) - — — — _ _
Mannitol +(92) + + + + + +
Inositol — (90) - - _ _ _ _
Raffinose —-(72) — — - _ _
Glycogen + (68) + + +
Sorbitol + (66) - — — _ _
Arabinose - (58) - + + + +w
Galactose + (56) + + +* +
Glycerin ~(55) +w o+ +* +
Cellobiose +(52) +w + - W -
NaCl 0 % - (12 - - - . -
0.5 +
1 + + +
3 + + + +
5 + + + +
7 —(61) + + 4 + +*
10 - + + - - + +

* from COLWELL (1970).
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EEL, v RC1E4SY0.2m, 0.5mBlU ]l gERERL, TNEIUCHT 2R EROROERET
L7

1R e A R LIz & 2Tk RIE (1967) O®E LK V. parahaemolyticus (28K LT V.
alginolyticus (10) OHIR, 135 TIC Bergey’s Manual 8th ed. o> V. parahaemolyticus (T2 T
DOE#EA B LEEIC Uze Bergey’s Manual T2 V. alginolyticus % 1 D2DOREELLTEDTES
3, V. parahaemolyticus \C biotype 1 KHB LT biotype 2 % 21J, biotype 2 #3 V. algionolyticus
KHMTEHDEN > TG, E->TTCTEIA LD V. parahaemolyticus @ biotype 1 OHIK
THbo

(HRRBXUEER)

FFEINCGRLI-—BR, BAMREES X CESTHC B0 % V. anguillarum & V. parahaemolyticus
DEVEH -THBE, VP, 2, 3-butanediol production, arginine decomposition, lysine and
ornithine decarboxylase, MR, sucrose BLUEMHEDOHEREEF L EHTE S, VP KDL T3S
ikt & S V. anguillarum EREShBb00hCbREKRDBHLC LD EEBRELL V.
parahaemolyticus 2 HhsiBHE R U1 C ERESLEE SO L ALS B8, —IEkE LS %o MR
Ic>WTId V. parahaemolyticus 15+ THBDICXL, V. anguillarum D% < D¥P—ERE>TEBD L
Nb—IBENEH D EHTE Do Sucrose IKDNTRDIBDBIREISEDSH BT LICIEB DS, BT TN
X HICBEIC sucrose  [@% 1535 V. anguillrum HEE T3 &%, V. parahaemolyticus O
sucrose S EHEC DT H Biancr (1971)1°) 3@#e L, CorweLL (1970)'%) bBi##k (2/32)
E2EEHLTEY, T -7 BADBENDITIIIE. F7 2, 3-butanediol production, arginine 5,
lysine & ornithine B B USC 350 BB IIHSIC BB RN EA BT EHSTE X Ho BT NaCl 7
BELUVI0BIC BT BHIEDEL—IBENEA BT EBTEX Do
Wwic V. anguillarum & V. alginolyticus OHEESEH-THBE, swarming  CERHEM BT iy & 5
%) , arginine, lysine, ornithine #XUHEAMEDHSIET 5N 5o
LEVIN et al. 132 3 BEOERD-HORRERLTHY, T ICRAFENSHET T EIIAEOMIC
galactose, sorbitol XU cellobiose DAFRIEZEAIDHE LTBF TN B, L LENSDRECK LT
m%%@%%btI{mwMMwn@¢K%ﬁ®§@$i0@ﬁ@%@ﬁwmmD@%Tﬁﬁbfsb,ﬁ
FIOREIZIEDEBNEEL DN B ELWERINCICHY BRHMOFR/EENLE LTHEIF T2, E2 2]
D4yt L1 V. anguillarum $37CTH5ET 5 L, HACKING and BupD (1971)7) ICENEHEEHD
Sy##RE XU NCMB 6, NCMB 828 #k&37TCICH0 THIFERIREE 75 - T Bo - T V. anguillarum &
V. parahaemolyticus 3 X T V. alginolyticus ORI BREEDENZHBHIC LTS, BT
CICBT BRBOEEN S 3EBLHAT AL LRTERNEELONS, T Bergey’s Manual 8th
ed. T V. parahaemolyticus (35 CTHB L1243 V. anguillarum 3 5 CTRB AL L TO5,
E2DNE LT V. anguillarum 13 5°CTRRELT, 5CICEBY RN CHEEDEN LT SHL &id
T X130 HIC LEVIN et al (3 H,S EA#ERY LW, V. anguillarum ZRWTH S V. para -
haemolyticus (3G DTHEDENICHEZ 5 E LTV Be THUTIHEDS V. parahaemolyticus DHEIRE
CoLweLL (1970) O#E&»SBIAL TV A LB so  COLWELL DRV FREIRMhEI3ES T
0, R—FHEk SMA%%E%)mt%&tK%ﬁﬁ%Tum%&&é@ﬁfﬁo,cm@@é%%mm
FEZ SN EBbN S
FhicEELEEMICET 3 £ FIERICHT BEMEOBREERLID, Ciud LECLAIR et al. (1970)
92) %5 V. parahaemolyticus DM % H2HHEE L TR bDICR > DB TH LD, COT)
ETOBREL: V. anguillarum OHIC3IAMEEERT# (3./5) »BHV, CDARTS V. parahaemo-
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lyticus & V. anguillarum % X33 5T L3 TEI D - 70

FRRICRERERIEp 7205 WL 2D B ICHT B OBENEFHICET S, methyl
violet 1Cx4d BIEHIMICIZAEMIE» 57205, brilliant green % 0.01 % &L Trypto-Soy FERBEHICIT
V. anguillarum 133 L1 > 7chS, V. parahaemolyticus 8XU V. alginolyticus \3HE L, ZEME
H oL

IEEIHIC DT O 3 WD KR ERER £ EK2BICR Lo 1966FE0 51968F ICH T TDERTIZ, FHOD
Sy U7 V. anguillarum 3—BOBINARERI L DO S, —IE=v 2K L TUIRHERR TS D
EYIMTEN o LT AP, TTICRLI X HDICITUFICTT1E - 1o RERTIIE RS 0 & WD KB EEBIIVE
BEHUONT0 T OBORIITIEDTERIC RV 72 BIEKD activity g - 7 fo b bEZ SN B 1, HBIKE
WOREDB G725 LI- KO EBRANDOBE LB EZE LD TIRISVDOEEZ SNbo DTNICLTHE2BICTR
LI EBRERICK D, V. anguillarum DH2HiZ= I REFHTEIRI B EMNPSLIKIE 570 LB LE

Table 28. Comparison in pathogenicity among Vibrio anguillarum,
V. parahaemolyticus and V. alginolyticus

Species Vibrio Vibrio
and Vibrio anguillarum parahaemolyticus alginoly ticus
Strain

<
ES
?b w

Animal o) ] - 2 3 g
and | | | 1 [_I. = '? )
Dose a ) ) = ;u = &)

Eel 1 mg/100g +D +D +D +D + -
5 mg +D +D +D +D +D + + +
Mouse 0.2 mg/animal 2/2* 0/2 0/2 0/2 0/2 2/2 0/2 0/2
0.5 mg 1/2 0/2 0/2 1/2 0/2 2/2 2/2 0/2
1 mg 2/2 0/2 1/2 1/2 2/2 2/2 2/2 0/2
(total) (10/30) (10/12) (0/6)

Eels (the Japanese eels, Anguilla japonica, body weight 97 — 137 g, water temperature 15.0 — 18.5°C) were
injected intramuscularly.
Mice (average body weight 20 g) were injected intraperitoneally.
Key : +D injected fish showed pathological changes and died within a week.
+ injected fish showed pathological changes but survived.
— injected fish showed no changes.
*  number of the animals died per tested.

DEHBTS, HEEL <Y 22 V. parahaemolyticus HFECE DFE L1z = 2 X DESEIRICH 120 BIT
BECLTco TNORARMNECT ED S, KED=- Y T 23 V. parahemolyticus D= 2Tk
T HELMEL DIIHITDYENSDOTH B &YW Lo

=R Yo FFCH LTI, V. anguillarum (31 mOEERTEE I €S2 (1 %K) 720 DREHSE
AU U, V. parahaemolyticus & U V. alginolyticus (2 1 O IEEE TIIMNEOREEEZ 3¢
L13<, SmgDE; AT I OMAMEHIC IR E A EHMEE DIV ERE LB X LRRET, &
[ X AP = § A NP Al

VI LW REBROMRE T LHTHEE, vFFIMUTIZ V. anguillarum O & DSTEERITSFEEES
ML, =9 R LTIE, V. parahaemolyticus H3igv>, £ U T V. anguillarum % HUCH~<B E5500
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REHEZ ZNENRLIY, V. alginolyticus BWOTHOEICHITIEASKERE R D - 70

FRIRS (1966) DEBRICENIT V. parahaemolyticus (3% = v+ <5 (Halichoeres poecilopterus)
BEUY Y/ ~~<35 (Pseudolabrus japonicus) \[CI3BIUMISIREMERE LY, kbOv +¥, 75
BLUVFY 3 I EEBAIICEBY 2EREEZEDONIBHECIREIE BN -7cEINTNS T
DT E»HSb V. anguillarum & V., parahaemolyticus O F T BREHDOBEN I L LD HAKETDH
D, MEBEOEELSHEDEND—DLAZLLENBTE 5,

SE5H ¥ & 8

EENBNE LT X V. anguillarum 6IROHIRE T EHTHILE T H, BKK, BAKINICATS, £
NOOMICIRAXBEVRIEEBEAEOHET—HL T, £h5OHIR% Bergey’s Manual 8th ed.
o type description & H#U7#ER, Ao#E V. anguillarum SREL S 5T EHERER SN,

HOMEEOHE L bEZ L1455 Bergey’s Manual o type description ZR T <&, £FLbE
NICEELSEO DI TRIENT Etsbh o7, THb B, indole BELEREGH & 15 > TV 2 M IR S
L0 HBDOTHEM S L < 12k (variable) & <& TH 5 L, arabinose L 13 > TW 2 A bBGHEERDS
PO HBHC LMD variable LFRELEZ ST, SCTREMKLINTL M, DI LHEFHD
SEEHRIZ 5 CTIRBRELIIVOT, S LI variable ETETH5, HIC, Thi3BRO LD
L tsugs, catalase B4, litmus milk peptonization BitE, phenylalanine deamination FR#£Z AN
ZBTEMTEL D,

%7z Bergey’s Manual WERSNie V. anguillarum 3PERD V. anguillarum D3 HC V. piscium,
V. piscium var. japonicus, 3 XU V. ichthyodermis % EHTIECLIcbDTH 545, Zhiz fish-
pathogenic vibrios 2B T 25 ¢ L THEBTR—ISEUL T LEEZ SN, LBLENS, 1L
St OFEXE V. anguillarum 1FEICE LD LIk D, KEOHROBENSW BP0, 4HkEGK
th, gkthARbTRAD S SN TL % vibrios 39 ~T V. anguillarum & N TL ¥ 5 ARk b33
¢, BICIRBICELEIMERBELL TV B E N 572 & SREAD 5VRKIL5 bARICHMEIND
BOHE SN T A EbELONG, DL ) RHEEICHNIREEL LT V. anguillarum DOYEEIZ
FTETAURICE - T 2BNDB B, ZDL D HEEE I b, WERELTHEINLHOD
DESD, FTHEBRMICKEEENSED SNE0EL, EV-TBAPOERL T LENS D, T LTH
RRBEMS LCFNICERET 3 &5 REERERICE SE, AB% type H075, $50EHL50D

BRAEET B E LTHRERE L TOXEOREEPHIC LTV LEHDH S S0

BROBET= V72 BLUA7FILEDOBERD >HM SNIELOP SHICSNTHI fish-pathogenic
vibrios (3, 4k~7c V. anguillarum DISCTERSG B, BRI type AT 5 &LV SFELER
M2 L CEERMBELELDTH S, BRATIR, =U<ZAhoid V. anguillarum &30S SRS
ZHONRERE LTHEL TN D EBDNBEL, N7 FREDEEROFRRECONTS, type 5
FERTEDOT IR V. anguillarum ELTLES CERTERLHDEB DN,

B#iC V. anguillarum & V. parahaemolyticus 3£ U V. alginolyticus & DHEEFTII>THIzL
T, BEEE%2EEOMICIE argining 4M#, lysine, ornithine iR BD S THBELEN MDD, T
NaCl 7 ~ 10% D& B TORREIC bENH 5 T & BRI N1, HICH2 ORI, sucrose FIFITEL
#3% ), methyl red reaction, Voges-Proskauer reaction, 2, 3-butanediol production & & FIAH
RIS BICLTH—HE O H B LD T

I DIEEICOX, vFFBIU Y RICHT AREMERE LI LA, V. anguillarum 139 F
Fiewt Uho 2 & B 15 DR SHKEM AR L, V. parahaemolyticus 3= v 2T LEWIKEREZRL,
V. anguillarum 1370 E DPPF/OFEM AR U3, V. alginolyticus 3= v 2T LT HRRMER
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igd o1z, 188, €O V. anguillarum & V. parahaemolyticus D<= 2B LU FFiTHTEH/ERD
BB, MEEOMMEEES UMEA RS SIREOEOICRE SN 3 TS 345, COAIKSTR
BIRHT 248 NH 59,

EBI®E Vibrio anguillarum oisE

RIETANA LS, REFRFEETHS V. anguillarum COWTRIEEICH S b SHFEHIE XTI
B, MADHYHBEEUIETS - 17, 2 OHEENS 3 ISR EEE LTR - T B
EBEDBED -1 X5 TH B, Lo LEHSLABORERS 3 WERBRADERIK DLW TRAEMI T 3
B3 CII7IV(SCHAPERCLAUS 1934 NYBELIN 1935a*), Hobckiss and SHEWAN 1950
¥)SAITO et al. 19642V, HackiNG and Bupp 19717, LEVIN et al. 19729). 2 05 DE|EFRA LT
45L, ARBRFRAOERICET 2TRASBINICRBIE—RLTHY, KhEBLUHAMRE &icE
O A5IMNE L TERE, 25ICEE, IA-ABEREICETE S oM & s ENTNB, ULk
SEMICRHINE, ThoOREDHNBEITRVL DDOATROMED 5N D, TORNIZEKD S %
@ﬁ@ﬁwmxéﬁmé,ﬁ@@éwa;ébo&ﬁ&ébdfﬁaoitiﬁwwﬁ%éﬁt%é®ﬁﬁ
mﬁﬁéﬁﬂ@ﬁmmcm2o@%immifiﬁﬁﬁoﬁwm;é§tﬁinf<5@?,%hé@ﬁ%
DPONBBROKEERA RT3 L RERLCELBDbNS,

FZLOHMETRARKALACARBICHRELEET 52 LICk D, 20RICHRKALRL LS 5k
ERIL, HACIRICEERAL, MMELEREEIEL TS, IhiRyRINBFNEES K
%ﬁf&éﬁ,%ﬂ&ﬁ%KF(m@ﬂ@wﬁ@ﬁﬁmﬁﬂ5%@&@@“K0hf@ﬁ?5kwmu,@
D5 BHEDRBICHT BRALL S b OE LB LIRSS 150, BE 3T V. anguillarum
% type FUTBED, 55VRAEEMBEOERNOBEO—>DEICHEEMOEEFRY FF 53 Th 2
Lo HWREAREICT 5 & Thid, RERREROFESLUZOBERBE S ¢ & HREIC 1 - T <
%o T UL TRIRHRERDFHEIC OV TREESNS 2 B EBRADERRSE—ORMTEL 125,

AETRETRINC  DDORFICHT 5 KEOKFRIE KB L, Z0h 5B NERES LTI >
@Dﬁiﬁﬂﬁ%mé,;$7v1¥%K§®ﬁﬁﬁﬁ§®E$§%éLT@Aﬁ@E%%%L,wa:
T LY FFERBHRAL L BAOBBFRIC OV TRE L, WEBEREOHEERET 5, BEICEH
T, ZORBRHIRPICB I BAEE =& v v F+0 host-parasite relationship icHoW % MZTH
120

FH HEARROFBECHITIRIHOLE

BEMENRT LRAL OB V. anguillarum % 7 2 OBRAICERT T, HI5MEH 30240 T
TACARFRERAL L WERZOERC L, BESRECERTTRE | ETRLE, B [ ETRLE
AEOMM S NIRR S LV OBREROKED > ARHT 2ORROBEKTS 3 ¢ & SRS Nicb
OTH5, TORZHOHIET TS, BOEICBY 2 ARBRIUER T E LTT 2icRES 2 WV HEEL
FABL, AROKFURROI D DEEGY L LTRT ABTTELONG, Lo LESD TLOEER
BESACUKESBIBELTECLLDS, ECTTORBKELS LV 3DITRITNE &0, £RMIA
HICEEDOKRE I0AEFAFELENR L, & SICIIERKBOATH 2 - DERD BNIIERDOERELE
&Kﬁéﬁﬁm&éc&wﬁiénéoEKEE@C&&LT,ﬁ@ﬁ?zﬁﬁ%ék,&*ﬂfﬁﬁb@
MMBES NI T 2 TOARBEEZRBL T2, &L BRICKBEOBIA S T 3 T 5 bl
THb, CNOOEMEDPDS, XBIKCHTIEREYE LTIRT 2RIREYTH 2 &4 L,



V. anguillarum 159

ZLTTARDPDOIEUBAFEEINT CEEABNELT, WKOPOAFARTH 7RI V. anguilla-
rum 2ERBL, ThoDROKREICKT 5RBEZEHEFHTHI,

(MEBXUHE)

EEBHRAE LTiR=k 9+ ¥ (Anguilla japonica), =—uy, ¥ +¥ (A. anguilla), + ¥ =
(Carassius auratus),2 4 (Cyprinus carpio), 77 (Carassius carassius), ¥ a v (Misgurnus anguilli-
caudatus), =V < 2 (Salmo gairdneri), 7 © % 14 (Mylio macrocephalus) ¥ X U/~<F (7Y, Seriola
quinqueradiata) %R0 Bz, FRIE LTERRBI0REZAZ, HRAERETI, V. anguillarum ozh.o
DABICHT ZRERER . FRLADKE, EBEE (FAIE LTKREIN g 40 1) BLUE
BkiE (BAIE ULT20CHTE) BERRIGR LI 7084 BIUNTF IOV TREBAKPTERETRED,
12 IR THEKP TEERETTIE - 120 M UBRIZI9665F ICEZMER T 2 KA X D58 L7: PB—15 &
THh, EBIZIIIED 519T4FEICHh T TiTtE btz

(HRELTER)

EREREEVIOR Lo =AY F ¥ g BEE L 2R0ORRERL T L TH 5 LEREKR 2 AR
THBOADBFELLTED, I—0y XU FFlgrEE LGSR TARBETRI S MBETRIZN

Table 29. Pathogenicity of Vibrio anguillarum for some freshwater and
marine fishes by intramuscular injection

Body weight Water temperature Dose Number  Mean time

Fish of fish to
mean (range) mean (range) mg/100g died/tested (g;;tsl;

The Japanese eel 17g (10-33) 18.0°C  (17.0-19.0) 1 6/10 2.0
" 32 (12-52) 19.2 (18.5-20.7) 1 10/10 1.9
The European eel 74 (48-100) 20.0 (19.0-20.5) 1 9/10 3.1
" 59 (32-80) 20.0 (19.0-20.5) 0.1 0/10 -
Loach 12 ( 6-20) 17.8 (17.5-18.0) 1 10/10 1.3
" 13 ( 8-26) 25.6 (24.0-26.0) 0.5 9/10 2.2
Rainbow trout 8 18.1 (16.8-19.4) 1 10/10 2.9
" 98 18.1 (16.8-19.4) 1 4/10 6.0
Carp 4 (3-06) 18.0 (17.0-19.0) 1 0/10 -
Goldfish 10 (3-22) 18.0 (17.0-19.0) 1 1/10 3.0
Crucian carp 3 (2-4) 18.0 (17.0-19.0) 1 3/10 2.7
Black sea bream 1.0 (0.7-1.5) 19.3 (18.8-20.6) 10 6/10 1.0
" 1.1 0.5-1.7) 19.2 (18.3-20.5) 1 6/10 1.2
Yellow tail 300-460 20.2 (20.0-20.5) 3-4 4/4 2.5

The Japanese eel (Anguilla japonica), The European eel (A. anguilla), Loach (Misgurnus anguillicau-
datus), Rainbow trout (Salmo gairdneri), Carp (Cyprinus carpio), Goldfish (Carassius auratus), Cru-
cian carp (C. carassius), Black sea bream (Mylio macrocephalus), Yellow tail (Seriola quinqueradiata)

Black sea bream and yellow tail were kept in sea water (C1~ 14.0 ~15.5 %0)
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FBLEBERUBENBONTNS, I—ay 0 FFiC0 gt EBLBEAR IBOET Ltk -7hs,
ZhRBICRT L=k v+ FI 0.1 g2 BERELLBEATHPRIRCARSONT, COATHRAL
MRERUI, FYavb=k YU ¥ EABERETREALOLDOBRTELTED, VFFELNE
VB AR T 3L L b o, =YV RIIPHRES g &0 ) U (BILRMEE) OBEARK3E
T ~THTE L, FHEEBE LS 1R BHLRI 1 FE) TROFORBTE Liic s E¥
T, FERCARG60REMNDES B sTNS, ZOXI=VURATRYETAL I FALEOMITIIAR
BICH T BREHICPPENS M, 1FRATRY FFICHRTPPEZUMENE VST EMB0E 5B,

SAITO et al. (1964)2V 3=Y =2t 5538 L7 V. anguillarum (V. piscium var. japonicus) o stk
KOV TERETHY, =Y2xicid 107 mg ORBEEET 2150 THEIRILDICHL, v

(=% 79F%F) CROLIREBLTORATIRI LR TEINL 1 EHMEL TS, - TEBONE
BROYFFEBLUF= V72087 2REMEBHEDOFERDOZNL RPTBDE STV BT EMbh 5,

I, FFaBIUT7FRBLTR, RERBOTHOHESEIOBLUTTHY, AFEKII NS DA
HUTHEVBORERER > TR SO LM S iz, HosHna (1956)'7) @=v=xhd0 V.
anguillarum (V. piscium var. japonicus) iz 2 4 K HREMNH S L LTHWB L, SAITO et al a4,
7FBLUFYFa% 10 ~107° mg ORBTEEICZ1E LTV, f->TTNd a4 HORKIK
AT ARGEHDOEATHOEEOSEKRE =V 2o DNHREFIOIIMBELRICT IO EEDNS,

74 BREAHAONSREOEERMKIE LcbdTh 50, BURRE I EEOEA & 10mgHE
HOBAHIIO0B L ZNER BEdh -k, BEREINCARIEREBMNORES X U5 NHRICEENE
R, ELVEARBHEBBER L TORT LS kb H »1

NTFIRABRUHGERICHE L TOROOTHE BT E 30, ARt T 3RZHEBLTHEC E
DRI NI,

REINODOERIY, BETIHASMEKELING 40 I gOEBRT=Fh VI FERTILITEERE
AULLETITE 60T, »3AEICKHT 2RO ICEBROBEMESBIET LT &0 5 0E R
AN

PbAEEEnTHLE, ABR=FYUFF, 3—09¥oF3¥ BIUFY3 vELROVBEEREAR
LU, =YV=72BLE7 0 L4 ICd ZHICRNTHEREOKREBEER Uchs, 34, FvFaBrUE7Fic
BHFVHOFEBLERIZV Ebrot, bBAAE IEORLITGRLIZL ST, KERT2icdL
TRYFFICHT LU LICRVKEEEE LT EbI TH 5,

ZDERD» O KBEOHEURAD IO OEBAELTRYFIFO LR FYavBBELTOE5DEEL
Shtce 3—1y /00 F FIITORBRAETI - 1248, ROETIIE LRI TR > DT—IBBIL
foo =R YU FEBIV NV a9RT 150V RCHNRTHEBSEETHEEV S AT EEBRME
LTHLTWS, £ LTUTIREBRE 3 SOBANS, BRNIC=+K Yy F FLERMEAETECEICL
2o B—ORE, V. anguillarum3Z b T b 3 —a y /ey 3 X red disease DKFAKE LTHRE ST,
BOETS =F VI FFEBTERERIELBDRISBOEREL, v FFE2MHEA LTS & IBICERS)
MECSTEGTRLAEBHEEREO/ELI 2LV HREAMH S, FYawvTid HackING and Bubp
(1971)” DR (loach, Acanthrophthalmus sp.) 3 312 LT b— I I RBRBAE 2 5 hTH
AR

B, ChI3E—DEREPPFETICETH Y, =h VI F FIABRYENELET LT
TNRTSCHONIHIBICBOTHONE LG TH Y, HEBEBRTNIZEEORLEEZ I LD
VFFEAFTELLRBBTHY, COATTICEBOTRELE L » 12 GOSN,

B=R, vFFE, #K, BRKOThEBOTHOHBNABICFAEL S 5 L0 5 AT, BICKEMRER
BTRAVHOAIBEROMKALE UTHEARBENS B EEZ ONt, Tkl ErtkeT31848,
FYa it~ nidy > Fi3AE<, ML > 2MBOBBENED 57 LB ELRIREEL SN,
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bLAAFYavDEBERIEEEZIONEEbD S, AIZITRBRE TR Y FFIBHOTAIRLZEK
SOEBEAEAC LREECHETHLDICHL, FYa v TRUBNESKEREEA L LNTE, HE
K-> TREBHEALIELCELTEEELI ONG, ILOBOALFABT T IHA, vHFR3bTH RS
ERE-THRBEALBELLEINSE LV S BRB—RIKS SN, EROBMICK > TRIFFITHROH
HELOOIHL, FYa 9RBBNASICEHEIEIZ LD SENBH S, LIL, CD2D0K1FEL
B> TRAXUBEECIRESBNEHML, =&Y FFEEREYICEATL

F2H ARV FFEROCTOERERARSE
() mHFHE

(BHEBKXUFER)

B FHEELT, =F VI FFERBLTOZKEOAERELBREI I HE OKPBEERE) |, BEH
ZEAFRNCRE TR T3 (BOBS5H) , BXUEHED 3 DOFEERE L THI, KPEEE
Tid, KB4 L DKEIC=hvoF ¥ (hKE8~12m) ZI10BINAEL, HEEREA 400 ~600m BAH & (&
BI#RE 8 ~12x107 cells / ml), 7 B\ LI0HRIBIE LT, B KIIBKDEE & BKDEE DML %H
0, ThFNIKDOX 2EEREZITIE > 10 KIRIZI8~23C TH - 72,

BOBEEBRTROBRD =+ ¥V + ¥ (EREABIFOKEII~20g) %2KEH300 LD 7 ) — bKE
KA L, BREELLEZ 085BDAREKICEEL, OB THARAREREZRD, #5 Lk, ERIZ4
HRAEG O, TOMDKRIZI5~21.0CTHY, BEULEBEROKEIINB0m TS -7, FERICH
AL+ y 7 20BLORFEOEBRKETHBLLLDT, FEHCISBENTEOERHIOIREAL
OEEHEE L, 12D DOREGED Shl, BETROEAFRRMCIMAELOREANE TN TV 2 H
Wik B EEL, ERMASHICREL THEALZE IRNOVERAOERAIED, TheEEA LK,

EHEE LTI, BEINGTE OBWICENT 2HRAEN, BEAEH, BXURE%Z456 L EIReR
CEHEEHT 2 MENERETE -, HEEBLICEBRKRIRICRIEBY TH S,

12 B KPR B IC Bt U 7 BIRRI 219656 IC IR L IIBERE 7 LKA K DB L 72 PB- 1K TH Y, OB LUE
SHEICHE U - BRI 19664E iICRIMBE D 7 ik D 43k L7- PB—15 KT 5,

(BRELUVER)

KPREECE S Ty FFERBIFETERBTERL 5T, TALBROBRSEHICI-THPRBORKIE
BCERTELP o7, HBLORORSERITUAEEERERNTTE 1D TH B, ZhooDy
F FITITEERBABEN 3 H A BICEERMIC LT UL0EW S THADBER I TV (RHO/HE, 8B

Table 30. Comparison in mortalities ar‘r‘lor‘ié'" the Japanese eels injected with
Vibrio anguillarum intramuscularly, intraperitoneally and intravascularly

Injection route m@?fgo g Me:gi::td Y tem‘:),::::ure Mortality ngage;ltr}r:e
Intramuscular 0.5 T1g 24.4-26.0°C 20 % 2.0 days
Intraperitoneal " 61 " 10 2.0
Intravascular " 66 " 10 2.0
Intramuscular 1 44 23.0-25.5 90 1.3
Intraperitoneal " 42 " 20 1.5
Intravascular " 42 " © 10 2.0

Ten eels were used for each test.
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3B -

B K BEBRER A LR Ui, EEBEEMN0.5mgOEARVThOBA LR TRII~20%LH
FOEDBRh D, BEEEL Igd ULBARTRRERCLIHERINETH i, BEEA
HRETI20%, MEANERETIZII0% EZEBEBD ST,

Pl L oMRMARRST 52 HEELTR, BHICKIEE, ThbBRNEESROBELFET
HHTEMD ot bbAARKEGED mechanism 25T 3 &5 A KB ERBRGICGEN K S ISHET
KERCSD SRR S € A BENTTL 28, TOLINBAMNOERICIIYFFiIHbThBELTORLS
D EBbivic,

V. anguillarum OSFEMICOVTREI LT BMOMEHEOREESH L L, ZLOBARITRAH S
&iﬂﬁ%?ﬂ&@&biﬁéénfwé (NYBELIN 1935a, SMiTH 1961, SAiTo et al. 1964, HACKING and
Bupp 1971, HAASTEIN and HoLt 19725V LEVIN et al. 1972). #1%i¥ LEVIN et al. i3 winter
flounder (Pseudopleuronectes americanus) “% WV CTHEBENERE &R TEHETV, B TEROL R
FHESETHRS TR LV IBREB TS,

T REHDAOER, 20RBERFECOVTHENANEBRIFEINTVS, ZoBELL and WELLS
(1934)'%) 13 killifish (Fundulus parvipinnis) D% 130 128 EEREA BRI T 5 C S IC L O RS+
TWaL, Sarto et all 3= Y= 2DIRK, BoW, 530G T ESIURERSICEEELYS
FHTHEREDTELORERBFEFLE LD TS, 72 HACKING and Bupp 3B RKAD tiger
burb (Puntius sp.) DA - TV A/PNKEEIC 8UpPY % 3 BAHL, 2 Bikictiger burb S5 1-L, €04 B
BiIc 1D guppy BB L, £ DRDIE» SR V. anguillarum MB#i¥IichBIni-n BE2RD
guppy BRELED -7 EHEL TS, H/AFS (1974)%0) R 7aoBBicEEE BN T 20 &
WKEORK, BREELDTNE, COLHICARBICE » TRENDADFETERY:, RESES55CEb+
SARETH B T EBMEIN T 5,

2 EHEHER kR SIURKELECEORBRK

MR E LT=d v o+ FE2AY, HRAEHTZELTS, 20EADOERER, KEBIURDAX
SHRBICIL By 18 BEB KLHEKDEE EHKDBEDENCOOTIE, TTICHE | BOX 4 ICEBRIER
ZRUIcESiC, KFDY FFLHEKFOY F FRRABOEBBEELEH ShNT, BEBEL LS 5%
BTHCTHEBHEDONT B,

(ME&BLUAFE)

JKIRHI10C B 5 1320C DAKBICNE L1 ANARAEID=F Yy FFiT, AEXREI08H00.1,
0.5, 1, XL S5mg (BHER) BEORERATRNICERE L, BEBHEERICL Tl g OB I3HMIE
BRI KT 5 &8 X10°% cells TH -7z FERIZI968E DL 519700 i T0EFT 15, 1 BlOEER
Ko FFEZVRETHOAY, M—ERICIIN I REIDRi -7 F FEMBRIGRA L, HWO B
PB-15 T, BEFBIEREIMICT25 ~ 28C, 48R E Lo b D% 085 BAKKICEE & &, EEHE &
Uleo BERBLIc LI ICABRAREET C &3 ROMEMTHRAL TH 2 EREROETSEC 20
T, Z{OBAERIMAYFFERLENDPSEHET 2 C LI DREMNE S 22EE O ThH S EER i
L,

(BRBLUVEE)

MOFEBRROFERERINUCR Lo AOKEIICIZHTEDED, KECXZHERDED, BX
UEMESIC L3RBT ROBNELDDIC, RIUCRLEZINSDREREZDUTOL S BB L, $IE
RUAOYEEERESH 100 g U LOBAOEBRKERE, THKRENSI0~208 DEAOERBRELLNTHKL
DIBRIZTH B, T TRAKEHMIOCHTHOERIER (N19, 20) B2 UHRMOFLKFEH30~ 100 g D
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Table 31. Mortalities of the Japanese eels injected with
Vibrio anguillarum (PB—15) intramuscularly

R eI, mean4SD mejoog  Momaity MO IR
1 110 £ 13 g 19.4 £ 0.7°C 1 80 % 2.8 days
2 14+ 3 20.9 £ 0.3 1 100 1.9
3 19+ 5 20.9 £ 0.3 1 90 2.1
4 10 4 21.1 £ 0.3 0.1 0 -
5 133 + 10 21.3 £ 0.3 0.1 0 -
6 146 + 22 21.8 £ 0.5 N 100 2.7
7 17 5§ 21.5 5 100 1.0
8 133+ 9 21.8 £ 0.5 0.5 80 33
9 17+ 9 21.3 0.5 100 1.1
10 168 £ 37 22,6 £ 0.6 5 80 2.6
11 2215 22.1 N 100 1.1
12 167 + 17 22,6 £ 0.6 0.5 90 2.1
13 22 %13 22.6 0.6 0.5 90 1.8
14 182 £ 10 199 £ 1.6 0.1 0 -
15 18 7 199 £ 1.6 0.1 0 -
16 32 19.2 1 100 1.9
17 17 6 18.0 £ 0.8 1 60 2.0
18 57 %17 18.7 £ 1.1 1 100 2.5
19 131 £ 20 109 £ 0.2 1 90 5.4
20 157 £ 33 10.2 £ 0.6 1 60 6.0
Ten eels were used for each test, S.D. standard deviation
Table 32. Effect of fish size on the mortalities in
pathogenicity experiments
swe Dol yeht Dot tempenture Mottty NORES  Bxp. No
146 — 168 ¢g 5 21.8 — 22.6°C 90 % 2.7 days 6, 10
110 1 19.4 80 2.8 1
Large 133 - 167 0.5 21.8 — 22.6 85 2.6 8, 12
133 — 182 0.1 19.9 - 213 0 - 5, 14
17 — 22 5 21.5 — 22.1 100 1.1 7, 11
Small 14 — 22 1 18.0 — 20.9 83 2.0 2, 3,17
17 — 22 0.5 21.3 — 226 95 1.4 9, 13
10 — 18 0.1 19.9 - 21.1 0 - 4,5
Table 33. Effect of water temperature on the mortalities in
pathogenicity experiments
temvg::::ure m]g)/(;s()eo g Bog¥ t?s%lght Mortality Ntlzage;l:]x;le Exp. No.
10.2 — 10.9°C 1 131 — 157¢g 75 % 5.7 days 19, 20

19.2 — 20.9 1 14 - 110 93 2.1 1,2,3,16




164 2 B B B

KRR (N6, 18) 2B TH 2, CORKITEDONIREREESZ L, 0. 1A ERELIEAITASXN
6D (100 g LIE) 6/hE0dd (10~20g) $ IRHBETLTHENT EABicT T, OV FhokE
BBILBNTS, MV FFOFBREOY FFICHRTHOECRERLTEY, $-FCT5ETO
FHEMBE L >TV D, LB LENBSZDERIDTHTHY, EBRHEMAE LTIHAEI~20g O/NS
BYFF¥5 100 gLl LOAEBEDENTHOERTEX BT EBbr o7z,

RICKIRDHEETH 503, 10CHIK TOEBRRER (Nal9, 20) &, B UEER (1ng) OKE0CHIHTD
EEHER al, 2 3 16) 2KBICELDHTHT, ThEHBE, KERIOC DEAIZKE20C DELIC
HANRTHTERLPPEL, HETEI2ITOARBOLBOEL B >TVEZ Ehbh b, BBKE0C DL
RRICGNID Y F FERMOLEBRERBEINTHY, 20EHLELRS 206 LA, 100 g LI
L@W%#%mwkiﬁﬁ%(ml)ﬁH%ﬂD&bTm&féfé,@@Dmﬁ%b®ﬁﬁ%t$ﬁg<
BT 5 ETORAKHI0C DEEDKPLMCIE > TS T EIIED D HII, DT EnS, KiEIZI0C
TO—IRREOBREIIARETH 2520COFBE D B HENRESELNG T &b - T,

BBCDE S BREHERBUCK I T KROEBRIMOPEZEICL > THRDONTEY, #ZIiFZOBELL
and WELLS i &hid V. anguillarum (Achromobacter ichthyodermis) Zkillifish(Fundulus parvipinnis)
IKHER UGG, KESISCLUTOBARKEHLS ~ 25C DEAIHKNTHRTESEL 1T -8
s iEEzhTn s,

Table 34. Effect of injection dose on the mortalities in pathogenicity experiments

mpli00e " oof hoh ompemre | Moraliy  Meamfime gy, y,
N 17 — 168 ¢ 21.5-22.6°C 95 % 1.8 days 6, 7, 10, 11
1 14 - 110 19.2-20.9 93 2.2 1,2, 3,16
0.5 17 - 167 21.3-22.6 90 2.0 8,9,12,13
0.1 10 — 182 19.9-21.3 0 - 4,5,14, 15
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HRAIINE NS DD H MR PPE { 1 BEAHS 50310 gLLED S DTHNIT—IBA & S IKBIRIS
KR E LTS BT Ettbhotz, F kiR 10 CRIBOBAITIIKIR 20 CRIZDHAICHAFETHH
BN, TERERLPPVEL 25, REHOREI—ISATHRTH S LEX N,

1B BB OREEDRTZ, Sk 1 ALIRALIKTE > e HBHEETH 505, ThU ERRELR
EHMMETFLASDTH 1 ERVL 2EAKEBEAIESCEICLVREEEHLEERBEI L LI LHBT
%X 30DT, £O L TERETLEAE, REEOHRIITETDH 5,

@ EEMOREAICHITSHE

PlEcAZEOE—DRN, $ROBRERERDFELC OV TR—EORBRIBONIDITHS, €L
<z oEBRMIC, BEERODTHEENICL VOB LORHTETT ZHA L F > (RTABSHLTVES
DH B EDDP e TCTIORRCERL, BREERKLECELISE L, BEROERSETES
BT SBADRNOAERETT 22 Lick b host-parasite relationship D—>DFE% & 65X TH 1,

T FEOICRRERT T3 A LEET HAD, 2hENORAICEY Z2EEHEDOHEREZRS e DB
T 510

(BEBKLUFE)

BIR L7 HEER U & Sic, ¥ L V. anguillarum (PB—15 #8) A= v ¥+ FICAUKE 100 g 50
1m£$001mﬁﬁﬂﬁﬁb,mﬁ%tbéwumtmmﬁmﬂﬁbto%%ELT#B—E%@&(%
4, 1B, 3B§RE, oo ToRERS) iy FFAIY L1, 1.5 % urethan JAwh CREE L, KofEvIBE L
FIRER & 0 1R U 720 R L7 A ED tween 80 (0.5 HF2R) %A 085 RIEKE AV THER
WU, —EREAEREN FIcH T U conradi & AV TR, HE LI, 24~ BRHERRICRBL TS
prag=—O¥h oMKk luehd V. anguillsrum OBERDI FRERULRICIIEDOEEMHICHL
TRUT

~$®%ﬁfuﬁﬁ,WWH&U%WKHU%E%&%MEbtw,%@%éﬁuﬁm&wﬁﬁﬁ%mb
Wy, ERAERE LK, tween 80 241s 0.85%AKKEMIME L TMA  glass homogenizer TTY
S4:L7, B0t homogenate % AFEITHE U THICHR LEERICH LT,

ﬂk@@@&ﬁbnéé@%ﬁﬂﬁtbkmbfu,@ﬁ¢wﬁﬁbk&%i%ﬂé%%ﬁ%ﬁbfék
EAEICT L, £ OBAERE LK V. anguillarum UADEBRE L TL 5T ER1ED 120 KRIZ
wwﬁméwnﬁmnﬁfﬁﬁﬁﬁw.ﬁmkﬁﬂﬁ®§<mm%m%%%%ibfwuwﬁﬁﬁﬁ®ﬂm

SHEBALKLBDTDH 5,

(EREKXUER)

F FKEBH20C D F TS » - LB H 518 S h e MIEh OB BEALIC OV TORERE R3S, 368 LUK 6
K%btoﬁ%Kﬁ&@%i%lm&thEQ%ﬁ%%%%b,ﬁ%mﬁﬂlm%ﬁﬁbk6@®¥$ﬁ
BARL, ThOoDREER 61T &I,

c@@%&é&,@%%ummb%bﬁﬂé%1m§ELk%é@ﬂﬁ¢®§ﬁu%bKﬁmb,%ﬁ@
BICIZFH L TH 107 cells/ml IGEL TV AT Esbh b, Chic LT0 1ng#EELGER, KK
A DD ICEBII R LB RIH%ICIIN 102 cells/ml 175> TH 5 T E3HH 5o

%K%bkiéw,mﬁﬁmelm%ﬁﬁbtvf¥u§E%25,?Ub5%~mﬁﬁfﬁt?6b
Fehah, COERERESZE, HUTHIO Y FX¥OMmEHICET 5 V. anguillarumi3107 cells/mlic
15> TN BT EBDD oo 15 H48HHIEICIRPPEMAIHA LTV 505, Ui eEbs36ks il
I L7 BB LT L gL, ABIRIMICAE X B > T b DI, EUSPPENSHEEK S L REHICH
SEETH-tclcDEEI N 5B, '

—ﬁQ1m%%@bkvf¥mﬁ®%ﬁﬁ%#ébT?NT$%E6t%iénéﬁ,C@%ﬁ%%%b



Table 35. Changes with time in log number of viable cells in the blood of the Japanese eels intramuscularly

injected with 1 mg of cells of Vibrio anguillarum under about 20°C of water temperature

Experiment Expe‘:&::::ltal B(Ldfyﬁvsv}:eight Numt%)sehr of Log number of cells of V. anguillarum/ml of blood
(Date) temperature tested tested Time after injection (hours)
Mean and (range) ’ 0.5 1 2 3 6 9 12 24 36 48
1 18.6°C 36g 8 6.26 6.60 >17 4.86
(Jul. 1969) (17.8-19.2) (26— 74) 6.00 6.08 >1 6.15
2 18.9 112 8 5.52 6.36 5.95 5.34
(Oct. 1969) (18.0-19.8) (71-162) 5.58 5.67 6.93 8.00
3 19.7 104 8 5.20 5.23 5.20 5.76
(Oct. 1969) (19.5-20.0) (64—-189) 543 3.95 5.08 448
4 18.7 130 8 5.70 5.70 6.70 <s
(May, 1971) (18.5-19.0) 5.78 5.70 <5 7.48
5 17.5 127 30 5.20 6.00 4.60
(Nov. 1972) (17.0-18.0) (94-155) 6.26 5.41 6.34
5.43 5.78 6.97
6.32 5.53 7.81
5.88 5.72 5.83
5.94 6.40 5.23
6.28 6.90 6.57
6.26 6.23 8.23
5.30 6.54 7.59
5.65 5.62 6.20
Mean 18.7°C 111¢g 5.32 4.59 5.14 5.36 5.86 6.07 6.40 6.12 6.62 5.51
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Table 36. Changes with time in log number of viable cells in the blood of the Japanese eels intramuscularly
injected with 0.1 mg of cells of Vibrio anguillarum under about 20°C of water temperature

Experiment Experimental Body _weight Number of Log number of cells of V. anguillarum/ml of blood
water of fish fish
(Date) temperature tested tested Time after injection (hours)
mean and (range) 1 3 6 9 12 18 24 36 48 72 96
1 18.7°C 32g 8 3.00 <2 <2 <2
(Jul. 1969) (17.8-19.5) (20— 51) 3.77 <2 <2 <2
2 20.6 90 8 343 3.18 4,53 5.36
(Oct. 1969) (20.5-20.8) (46—-166) 4.08 3.40 3.95 2.30
3 18.5 67 8 3.40 4,74 2.40 1.70
(Nov. 1969) (18.0-19.0) (55- 179 5.15 5.04 248 2.54
4 18.6 112 12 448 4.15 3.93 3.08
(Jun. 1970) (18.2-20.0) (65-148) 6.11 3.18 <2 <2
6.18 5.18 5.76 1.70
S 18.7 131 8 2.48 2.70 <2 <2
(May, 1971) (18.5-19.0) 2.78 2.00 1.70 <2
6 17.5 118 8 5.32 2.78 1.48 <1
(Nov. 1972) (17.0-18.0) (100-140) 4.86 3.00 1.00 <1
Mean 18.8°C 93 g 5.59 3.76 3.67 3.62 4.36 3.48 3.12 <2 1.82 <1 <

wnuoyindup ‘g
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Fig.6. Changes with time in log number of viable cells in the blood of the Japanese eels
intramuscularly injected with 1.0 mg and 0.1 mg of cells of Vibrio anguillarum under about
20°C of water temperature.
Table 37. . Changes with time in log number of viable cells in the blood of the Japanese eels
intramuscularly injected with 1 mg of cells of Vibrio anguillarum
under about 10°C of water temperature
: Experimental | Body weight | Number of Log number of cells of V.
Experiment water of fish fish anguillarum per ml of blood
(Date) temperature tested tested Time after injection (hours)
mean and (range) 48 96
1 12.2°C 161g 16 4.56 <2 7.49 6.26
(Jan. ~ (11.8-12.5) (88-274) 6.18 5.89 6.91 7.92
Feb. 1970) 5.79 5.60 541 8.11
6.26 5.88 6.89 4.78
2 10.4 155 20 6.54 5.20 8.18 5.18
(Feb. 1970) ( 9.5-11.0) (123-234) 6.40 5.20 8.04 7.71
5.65 5.90 6.69 8.11
5.96 481 7.08 8.08
6.15 5.78 8.91 6.23
Mean 11.3°C 158 ¢ 5.78 7.11
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2 LA8KERHE IC T TIEBUTI0? ALic?s D, IGBERIRICITITITIMAL TLE-> TN B T LRSI, 1
mgd 0.1 gOBEBEROTHICL F—F—&S5123THD, EEL TH L3RRI TOEKDENIAE
BEHBDIE L BEEEBAESHTVE D EH - THhHEVRELEZH TRV, ThUROHEDHERI
F 5B TH DIEFICEKS ZBHRLEBbh,

WICIKEBIOC T TITE - 7 1 g BEREEERODOMERERITIGR Ui, C DEA 12484 L IR DED S
ZAELTNEH, CCTHHMREBE &S ICERBEMML TV A bbb, FIRLIX S ICKERI0
CTClmgEdsLv+¥358HWVLE6RATRET2bITH S0, 4K (968 i LTI T
FOREKIZI07 IKEL TS EBHERI N

Table 38. Changes with time in log number of viable cells in the tissues of the Japanese eels
intramuscularly injected with 1 mg of cells of Vibrio anguillarum
under 17.5°C of water temperature

Log number of cells of V. anguillarum/g (ml) of tissue
Fish Time after injection (hours)
6 24 36
Blood Spleen Liver Kidney|Blood Spleen Liver Kidney Blood Spleen Liver Kidney
1 520 6.1 470 5.00 |6.00 6.89 570 640 |4.60 638 470 5.00
2 626 6.66 540 540 |541 600 400 5.78 | 634 500 470 S5.54
3 543 6.72 5.1 563 |578 6.28 400 5.18 |697 736 500 6.51
4 632 692 526 557 |553 681 448 530 |7.81 773 7.83 793
5 588 643 400 5.00 |572 726 4.8 540 |5.83 651 530 5.00
6 594 6.94 448 556 |640 6.04 520 574 |523 632 400 5.00
7 6.24 1723 534 571 [690 720 S5.70 6.28 | 657 715 6.23 6.15
8 6.26 1734 545 5.86 |6.23 7.04 4388 560 |823 773 758 7.54
9 530 6.83 4.00 565 |654 7.1 554 618 | 759 176 17.04 7.53
10 565 670 490 6.04 |562 640 440 540 620 7.18 5.00 6.11
Mean 585 6.79 486 5.54 |601 670 4.88 573 | 6.54 691 5.74 6.23
+ + + + + + * + + * + + +

S.D. 043 036 055 033 |049 048 065 043 | 115 0.87 1.34  1.13

Experimental water temperature 17.5°C  (17.0-18.0)
Body weight of material fish 127¢ (94-155)

PLEMMEERIC E1 B EEEENTH 503, MBELADOHBBEICEY 2EBELICONTHAEDOE TR
NI ERRRER A %38, 9B LUNT, S8R, RIBIRLADIIRD =4 Yy FFIC 1ngZHERELT
6 RsRS, 24BERT 4 X UBORAIRICAZ 0BT SDIRD B, Mk, MM, RS IUEBCET 2BEENE
Li-dBTH B, BIRCDEEARTIGRL, Chidh 2 EEFIREHRKICSOTIRIZR CEkicsgmL
TNBLT Ebh b, BEIICEKAH S &, REHCEELEICRBTRbE S, UTEK, B,
FEREDIEIC 1S 5 T 5,

uﬁxiﬁvumﬁﬁxwiﬁwsommﬁmﬁwéﬁmﬁﬁémomrL@Mﬁbfmﬁwm,%ﬁ%
ﬁT§§ﬁ®W5W6ﬁﬁﬁ%smmpTéctm&bkimﬁ%mﬁ&%%%Nféto%@%%,Mﬁ
BIUEDD3SOBEDS>RZEBOBESABSNOIKHL, BEIUELSRIDTLEELIFHIN
1o ee & - BEREIALE < OFBRMICRHB VS BOEMHEET 5 LHHON, IRESKDILD
HYFFICBNTH—BEHET THESRE LS 3B THdH -7205, TN 2HARKOD T ITLEOE
WICE DERICAKEEEBHBC EDOERDOHREB LI 5T

0.1 A EE LA ELEIIBLUR B ITRLUIG, CDEAS I ODEBICE T 2 EKELOMN



LoG NUMBER OF CELLS OF V. anguillarum

( per 1 ml or 1 g of the tissues )
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Fig.7. Changes with time in log number of viable cells in the tissues of the Japanese eels

intramuscularly injected with 1.0 mg of cells of Vibrio anguillarum under 17.5°C of water
temperature.

Table 39. Changes with time in log number of viable cells in the tissues of the
Japanese eels intramuscularly injected with 0.1 mg of cells of
Vibrio anguillarum under 17.5°C of water temperature

Log number of cells of V. anguillarum/
o g (ml) of tissue

Tissue Time after injection (hours)
6 24 48 72
Blood 5.32 . 2,78 1.48 <1
4.86 3.00 1.00 <1
Spleen 5.16 3.40 2.30 <1
5.36 4.68 2.30 <1
Liver 3.90 3.18 <1 <1
3.18 <2 <1 <1
Kidney 4,64 3.00 <1 <1
4.00 3.30 1.70 <1

Experimental water temperature 17.5°C (17.0-18.0)
Body weight of material fish, 8 eels, 118 g (100—140)
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Fig.8. Changes with time in log number of viable cells in the tissues of the Japanese eels

intramuscularly injected with 0.1 mg of cells of Vibrio anguillarum under 17.5°C of water

temperature.

Rt B B BB LOMER &ZRFE L TH D, T2EMEEIKIIOThoBR> S5 b EERIRHEALTL
F 5T e BEMICAS ERPRDBRICRELE L, Midh T 0ENLO, FETRMICET2LDEL
48 RIRICT TIRIOL T & 18 5 Tl /e,

DIEORREA T EHTAHBE, 1gd V. anguillarum %=+ v F FICHARER L IHE, 0K, I
B, MR X UBRICBOTERIZ10 ~10° »510° NERA ML, TT B TRTIC10° S0 LI
o level iILE LTV o —F, 0.1mgaiiRE LEe, BERIEMMICENTI0 M 5REICHD LBk
RICI2102 DITFIC7s D, T2RRIRICIZIOBI T E D IRIZMELTLE o7 2D 1 mgs 0. 1 giEEOLE
ORBHEEOMEDL, HEDOBAEDNBL L, BEDBAD0BLEVIBHLEETCEOENELLST L
ZZ ol

V. anguillarum %58 U 1358 ORENICE T ZEOHRICET 2 |MERRY S 1208, f3(1972a) ')
i3 Aeromonas liquefaciens %=+ ¥ 9 F ¥ ICMENEEL, BEEOHRICOVTHEL T 5, KKK
BRIBOEBREELINANTAHS L, BROENBIUEEFROEN NS LD OT, BROELL
DAKHBERIREL BTV S, THbL, BRETHEEDNS Y F FOMmBHOREKZ, 10° &L RI0
o level ThHB L, BIUTEEBRICEY 2EH (RIMEICOV TREAXTHIEY) OZ(tRMmEH
KEF B ZNERIFEFLTO S AR ET—HL TS, L LEBICENTR—HLITNADRD 515
2 ITHBOERTREEEUTORESHE L5E, BHOUMNMTRES PO RRKOBOBSH 505
B, TOHEHEVRLETTHETH10® ~10* OEAMBERICE > T &V D AIKERRER & RIS
>TW3,

AEBRIERD) OUMT B &, KRIKA T V. anguillarum %R T 250 F FOEARPRTOEELTE
D, ZORNIEEHEEHS 0. | gOEARNETES0, IgOBARMELSNENLDTH S EHD
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ot T TEDMBEENEREL TS bDAH, EDOMRED 313 &DMIISMEREHEH LT
BDMPENS T EDHBEEIE-TL B,

MH I OMEIBL, BRICEIZEHBRLS VL0 oBRIBREL T2EENHBTRITOME
HRLTODED, TORETOHERERSEREL O, MEBOAFNIOEEL NS LT3, LLEH
SEEBZNLN S EHBZDMBBRELEL TS EVS T EORPICBHST USSR EEI N,
COXBRPOEENBE LT IMBERET 2 LRTERVEDEEDLNS,

@ SEHEfROomALROE(L

ERRRICIVRECTEYF¥H30RAEET 2 Y F FORMEEB<Z1nic, TFmgkRicsd
BEALICER L TH I, KOEBRERD S, BREING V. anguillarum ZI¥DH X CMEKIc > H0 O
ROMBICBENTEZCRADONI T &S, MBITSELDKEMBEL TN LAKNEER 12, -
b UMK S DEERE MR E TS EThid, AFOZHO ETCLFIATE2LE2 ohi,

BHUIHBR, B—CHNSREE TO B0 E S04 R15 120ic hematocrit {6, FRMEREE & CMeE
BEWEL, BICHBIIGOREER D2 - DI KRBAMROBIHE(LAB~TH 1,

(ME&XUFEK)

Af2)B LUVBORBRTANERUAEICED, =+c v F+ic V. anguillarum %R L, —eRE
BICAREIRD EORRRE L 1ok, B2 YIBALBARERE O heparin % coating U 7-BEHHBRE BT
%z L7z, RMERBAZKEDKN 1% (VIW) & L7,

Rl MBEO—WIEPHEOMRLE U, IR LA HET Inl OB AR W20 Hematorit &3 micro-
hematocrit &% v 12,0008 T 5 SR8 AT 15 ORIE Uico FRMEREIZ Hayem KR#&%HREE
#ICA Thoma OMMREEREMOTHM Lz, MEFEE (hemoglobin®) 3 Sahli Mmeakst4 A

CVRRICTRAET 20 I RLEHEHFEER - 10

RMERM ORI May-Giemsa Bt (K5 1963) 1) 2L 7- BEEAZBE T 5 C LItk 0, BRBF
MER 1000059 2 AEXIM 5 808 Rov oo MERDAIEIREIR (1960, 1963) DMz LA BEIC LT,
PRBIRMER, hHEMRMER, PIEERMER, Y v o8k, IFRER, BRI E D2 OMOBMmER, REkb L OKE
KHELIH, TOVTHICOMET BT EBTEIEh o IERd B 5 FERIZ19T04E > S19T34E 1T T T
1@V, 1 RIOEBRIC=+ v+ FEDBOETE R, ZORTOR, AF312RERA VT,

(BR&EXUER)

FAOITKEMIOC T Tl g A B LA ERER (Nol, 2) Bk UKRM20C T T 1 mg %2508 U 7- EBR kL
R N3, 4, 6, 7, 12, 15) FREL, £4ALCKEK0C FT 0.1 mg4a R LcERER M5, 8, 10,
11, 13, 19 BXU 1A MENERE L EREE NM9) ZRUT

ifﬁm%KﬁH%Eﬁ%&éka,Kﬁ%%CTflmﬁ&Uﬂlm%ﬁﬁbtﬁ®,hmmmah
f£, hemoglobin &¥ L URMIMOEALZE ZNEHK I BLUHIORE Lo ChdDORICIIADET
MBHD V. anguillarum ORPHDOEALS TR LIS, THBESZH B b DDAKINIC IIRIDOEERKER &
FIBKIC, 1mg BREDEA IR %ML, 0 IEEBOEAIRBR 4 CHIL TS, CONTNOBAKE
WT#, hematocrit 8, hemoglobin BEBLURMBRKICIIH 2RREDSNIZH D 15055, 2h 5 DL
KRB L EbiIEP LT, Ha0iEmLTing EV S e X S BEIIED SN - e KiCIETR
éﬂmokﬁ,KENCTTlm%ﬁﬁbtﬁf¥K$hT§ﬁU;5K§M®ﬁﬁﬂ%b%ﬂﬂ#oto
T 12 KERN0. 9 DIME NI DA I, ZNODEHH ZREHL LT MEMED St, LHLTD
MERHERERBICH L 7 OBRD IO D TRBEOHMRICII LIS » 720 A15< & bBHRNEE L EAR,
TOERBIBRHBEOLAICOERBUTOBATS, ERIWIHDICIZ hematocrit 14, hemoglobin &%
FURMBRBICITIE E A LEALDRR T 5150 & HIMT S Ltz



Table 40. Changes with time in blood characteristics of the Japanese eels intramuscularly injected

with Vibrio anguillarum. (Part 1)
Item ~————_ Exp. No. 1, 2 3, 4,6, 17, 12, 15
Date Jan. — Feb., 1970 1971, 1972, 1973
Water temperature 104 - 12.2°C 17.5 — 25.0°C
Dose 1 mg/100 g 1 mg/100 g
Time after injection Cont. 48hrs 96 hrs Cont. 6 hrs 9 hrs 24hrs  30hrs 36hrs 48 hrs
Number of fish tested 18 18 18 38 28 2 36 11 15 9
Body weight of fish 152¢ 158 174 123 114 132 116 97 136 110
Log number of cells of
V. anguillarum (per ml of blood) 5.95 7.98 5.63 5.70 5.82 5.00 6.26
Hematocrit value 34 32 34 27 28 24 30 26 29
Hemoglobin (g/dl) 6.6 6.0 6.5 5.4 5.6 4.8 6.6 5.5 4.9
Number of blood cells " '
Mature erythrocyte (X10" /cu.mm) 242 214 221 230 244 212 240 233 222
Relative number of blood cells (to 10000 mature erythrocytes)
Immature erythrocyte 36 24 28 13 4 1 16 45 S 5
Disintegrated erythrocyte 94 108 81 49 32 24 65 93 18 129
Lymphocyte 93 47 26 166 105 63 80 31 74 95
(100) (54)* 31 (100) (80) 57N (43) (36)
Neutrophil 59 30 13 20 46 66 35 7 28 51
(100) (54) (¢2)) (100) (304) (168) (84) (78)
Other leucocytes 32 15 13 43 23 20 26 10 17 49
(100) (50) én (100) (73) 61) 42) (43)
Unidentified 107 126 106 210 160 55 143 92 129 200
Spindle cell 116 92 61 115 138 36 88 145 19 81
Nuclear shadow 132 113 71 101 66 104 100 31 239

* relative number to the control

wnuoIndup A
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Table 41. Changes with time in blood characteristics of the Japanese eels intramuscularly
injected with Vibrio anguillarum. (Part 2)

5, 8, 10, 11, 13, 14

NNO.
Item

9 (Intravascular injection)

Date . 1971, 1972, 1973
Water temperature 17.5 - 20.8°C
Dose | 0.1 mg/100g
Time after injection - Cont, 6 hrs 24 hrs 48 hrs
Number of fish tested 28 23 22 16
Body weight of fish 135¢ 119 135 135
Log number of cells of

V. anguillarum (per ml of blood) 4.55 4.26 3.32
Hematocrit value (%) 29 28 28 27

Hemoglobin (g/dl) 5.8 6.4 5.9 5.6

Number of blood cells 4 )
Mature erythrocyte (X10"/cu.mm) 237 229 225 228

Relative number of blood cells (to 10000 mature erythrocytes)

Immature erythrocyte 3 1 1 0
Disintegrated erythrocyte 13 14 17 11
Lymphocyte 120 49 70 68
(100) (71)* (66) (83)
Neutrophil 16 33 38 34
(100) (380) (202) (302)
Other leucocytes 25 14 14 14
(100) (78) (50) 71
Unidentified 157 67 67 86
Spindle cell 98 99 102 160
Nuclear shadow 50 41 36 48

72 hrs
16
131
1.88

27
5.8

218

13
97
(160)
59
(572)
30
(230)

6
127
42

4
100

24

4

205

15
202

130

207

40

117
17

Apr., 1970
16.0°C
1 mg/100 g
24hrs  48hrs  72hrs 96 hrs
4 4 2
103 96 95
20 20 18
6 3.1 34 3.5
145 172 153
52 222 50
79 337 69
112 52 216
141 297 198
42 91 80
239 155 160
59 88 126
124 93 94

49

* relative number to the control
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LoG NUMBER OF CELLS OF V.anguillarum
( per 1 ml of blood )

LoG NUMBER OF CELLS OF V.anguillarum
( per 1 ml of blood )

V. anguillarum

77 V. anguillarum ,[——-L\ E
6 N ©
SAD _____ -!:T‘_-“-‘~-“ :J
~ hemoglobin E @
347 (x108) E[*0
: =
e O B E
A---— ceem-e-o - 1T pemm D Q
Z9 R e 2 w20
a2 erythrocyte
211 1 &r10
5 0 3L g
=07 5 3 2 30 36hes =

TIME AFTER INJECTION

Fig.9. Changes with time in blood characteristics of the Japanese eels intramuscularly injected
with 1.0 mg of cells of Vibrio anguillarum under about 20°C of water temperature,

77 . g
u hemoglobin a
v
5(%)
(x10%) g [0
3 £ 130
w
2 W -20
gl | erythrocyte 1 E 10
& 5L
=T 7 % 7o

TIME AFTER INJECTION

Fig.10. Changes with time in blood characteristics of the Japanese eels intramuscularly injected
with 0.1 mg of cells of Vibrio anguillarum under about 20°C of _water temperature.
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V. anguillarum % IO TO T O & 5 I8RERH3MIC /20 H3, ANDERSON and ConroY (1970)1) #3=
Ay bV FORRE FBXVAVA1LE  (Gadus morhua, Pleuronectes microcephalus, P. platessa,
Rhombus maximus) 0> &7} Z BHHOMKE RN T B 2 NIC L IUTTHRMD hematocrit {E, hemoglo-
bin Lids K URIEREUII AN D b DICH~T—HIIE <, #1211 hematocrit i TIZEEEMDIIDTO~84
BT >T D, COXHEARKAICE T ZAMIER Y + FOBERIE (Aderomonas punctata &3 1T
BOTHANONTAH (R 1962)™), £7 ) 3 KOEA b HAKROLA B IC IR HHERT L 2
ORRE L THMERELE T 20O LMW IN B, bHLAARMERERET 2 X515 b DIRAETF
EHBBETELNHETH S D,

WFNICL T, ARBICINE Y+ Fics T 2 KB V. anguillarum BESEIC B0 TIRBMOH
LD SNIDNT LS » T, 1EBHTRIMER S X OHRMER DS ORI EkRE S K &, FEICH
LIS LI 0 mH 2 Ebdh - Th, RBFER OMRMIRGRICEE S HNd 2 W 3 i O 133
Do 5Tz,

KICFIMBD FHILAIC DO TTH 543, KREBICHLMBT LTI Udd S0 QIR EBE
STeDT, FUAMC LICRIATOENENOAMEREZE 100 & L, Zhictd 2EBAaD ) Vo58k, f7h
B, BLUNBHLEoOZOMO MR (UITHIC TZofttofimek] EMFE3) Ofdky, 2hiEsL
o BOLESICLTROIHFHE DT L2115 & UIITR U7, BT 617k?ﬁu’1fﬁ"]20"€ TTImgaiifiL
TRBRR R A, 1213 KIRKI20C T 0.1 AR L BREREA R LT 2,

TTHUNOBSERHERMOBA A BB L, ) Y HB LU [2OMOEMER] RMSEHEE & & & W48 % 1P
DULTOBDICH L, FFRERIBEER L Th 5 6 MR ICIIRIRID 3 45 & OIS L T 5o FFHERD
TOBRBID L, 24MEICIIIRND 17 R ICIS 0, 30BERTIM B X OF 365 % i 13 SEF DM X VK
{E->T3,

£

3

N

5

300+ O. -

o N -7 3

= / ~ V. anguillarum

> / S . o
8 / ~ l n 6 az —
(&) / > o]
z ;o N :
= 2004 / S -5 o4
/ ~ Q
% / > ~ q 30-4
o4 ,/ neutrophil O\ d °
3 : : Sg

% _/ h N B 3 [T
= 1004 @ _ other leucocytes . o
w o S I T~ o Z - O o 333
2 —————— ~— - - = —\ﬁ nzl Q,
= T TR A L 2

o lymphocyte ©

O - I I T T 1 - O _S

0 b 24 30 3bhrs
TiME AFTER INJECTION
Fig.11. Changes with time in relative number of leucocytes of the Japanese eels intramuscularly

injected with 1 mg of cells of Vibrio anguillarum under about 20°C of water temperature,
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RELATIVE NUMBER OF LEUCOCYTES
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Fig.12.

V. anguillarum

neutrophil .

e
e
7
Id

other leucocytes

o R

T T

48

TIME AFTER INJECTION

LoG NUMBER OF CELLS OF V.anguillarum
(per 1 ml of blood )

Changes with time in relative number of leucocytes of the Japanese eels intramuscularly

injected with 0.1 mg of cells of Vibrio anguillarum under about 20°C of water temperature.
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Fig.13.

\

V. anguillarum

n
other leucocytes E
o lymphocyte -2
== ::_@:5—_{?:—__::_: :& - B 1
neutrophil= =
I : 1 _0
T 96hrs
TIME AFTER INJECTION

LoG NUMBER OF CELLS OF V.anguillarum

Changes with time in relative number of leucocytes of the Japanese eels intramuscularly
injected with 1 mg of cells of Vibrio anguillarum under about 10°C of water temperature,

( per 1 ml of blood )
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Table 42. Changes with time in leucocyte constituent of the Japanese
eels intramuscularly injected with Vibrio anguillarum,
Water temperature : 17.5—25.0°C

1mg/100 g 0.1 mg/100 g

0 6 24 30 36hrs 0 6 24 48 72hrs

Leucocyte

Lymphocyte 166* 105 80 31 74 120 49 70 68 97
(72)**(55) (61) (65) (58) (73) (51) (60) (58) (56)

Neutrophil .20 46 35 7 28 16 33 38 34 59
9 @G 24 a5 @) a1 (36) (29 (28) (28

Other leucocytes 43 23 26 10 17 25 14 14 14 30
(19) (14) @15 @0 a2 (16) (13) (11) (14 (16)

Total 229 174 141 48 119 161 96 122 116 186

* Relative number to 10,000 of mature erythrocyte
** percentage in total leucocytes

CHICHL, MIRZIGRUEBFRBLUTORBAER LEAE A5 L, 4RRI% I TOAMBOE(LIZEK
REBHEBOSAEBIF LKL -sTWE, T8bE ) Y RELU 200 FmER] i34k« b L, i
BRI 6 R ICKTIBAD 4 5L < KB L, £ OHAUBRIBICIZPORA LHRAD 2 S - T
5, AR S ORI BREEROBALRIELLENRY, $NTOAMRKRIEMO—R% L0,
ICTI2RRIC B Y 2 IFPEROBIRIABADZNO 5 X EICIT 5T 3,

T KBIOCOTT 1 mg 28 L B A O AMBROBHIZLEZRISIGR Uiz, COBARERELTH S48
Frf% £ COMTRBEEL TR DOTEZOMOEIIRBTH 253, 48RRI B L USRREIRICITNTh
DOHMEGBALTHY, KE0C THABERE L EA LEANICE LRSS SR LN TN 3,

RICAMBROMBE DT ORAZME THIz, COBRESDBERABC & ICAMROERE (& AMmER
BEAMROPTEDLEE, %) 2Ry, 2hE2FHUIEZFR2E LORIACE L, KI4OERICR
URBRBEROEA%EA 5 L&, HHERO 50 2HABHBADI %55 6 BRIHRIC3I% & 2uicEmL T
BY, 2OBRLGHIEEOEDHIIH D NOGHMETHNBRIE LB OLHUEERLTN D, ) Y/ BRD 5
DHLEENEDFIREGELE->THEY, [ZOMOEMER] D5 3ESITKRIEIA~0F ST OEALT
AYA(AN ‘

RU4DOHERITR L2 BRELT O 0.1 mga il L BRI BV T, RO &Y 281408 6 Bk 36
BLERLTED, 2O®ROEZDITEHNBEETHESN, £O510 Y 2RO 55 254 5HRB
AEENTEC T > TV B, & DAMROMBESN DA TREEREEOEA &, HEBUTEEOEA G
AULERBRONTOEEVE X,

HL@EMﬁ@EWQm%i&wféét,&%%&Ebk%ﬁ,%ELT@B6%@%K%¢&$£%
KE IS0, ZORIFPRIGED L, FUHais Bbh 2 36MA% IS/ HRA) LoRdLTlL:
> T 7RIS AIMERA T i 2 413 6 BRI A O 36M IR 2T TEICHBAL D EWVEETRL
o ) YSRB LU [ZOMOAMER] REBRBLO—RELED, MROETE [ZOMOAMR] O
B BEGITREMASILL, ) YRR FICHSRAL DENEER L,

ThICH L, BFEELTORESEE L B4 324BM%  TO N T h O AMBRKOE LRI BFX BB
D& EF U pattern 7R U1 b8, 24 LIEIZ T TOEMBRHEM Ltz EMER DML D AT I G
BEBOBE & » o  ARIUTFRERSTBA & BN TEOES £ LD 12,

R BAEBROMBRICE T 2 BMBROMERIZ, FHERHBWI0%, ) ¥/ BRHBMT0%, [ Do HImek]
D3920% L 12 > TO B0, TOEAR SANO (1957)1°7) DR L=k v o+ FOME K~ 5B &, HHichFh



LEucocYTE CONSTITUENT ( 7 )
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Fig.14. Changes with time in leucocyte constituent of the Japanese eels injected intramuscularly
with Vibrio anguillarum under about 20°C of water temperature.
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ROEDZHAMBMENLIKEDN S, AERTHW Y FFEBBHAR Y FFOMmBRELSH LD & -
TV EBZ oM, —DORRAMBRSHEOREDENV IEDEHEDTRENHLEELI SN,

AEBHETHRAINAMBROEHIC DN TEDHRE BRI TREL TH,

FERMICE Y 2 AMBRO¥ME XU Z0OE LOZEALIZ, O E FOBMBESKEADKEN EOH
BB TEE 2T 5, 2F 0 —RICHEMBRESROIFSICIRIIER T 3 REN I URBBMICRUGZRL,
BIIEREOHME LB bR, WHEDSENBEEHE S 2REBICE 2 LRTFRRASTRENS Evbhs (B
BB 1963)1%),

REBMERTS V. anguillarum, 2HRRICERET 5 &, 3400 I (ARG MEEEDE X155, /6
BRI 3R ICFPERSMEF IS BICBH SN B L DI 5, 2UBEE%RICT 3 & 6 BRI®ICH <2 & it
ERbERL, V) HRELU [ZOMoAMmEK] EALLTNEY, Chidsbiceh d o AMmERSHIRY
WAL TH A HAMBICER L cd EEZ SN D, EEMIIRAE L TORR0LD, ERSALOHARBEROS
HEAYEERT I L, FPRELVY) Y RECOAMMRMBEFCHEML T3 EBREIIN:L, %Kil
T A OBED O ORKOBERBERIN T 3,

AR LIS OELBERERICK > TE - T 28, BRBEEOEARAE XN FHRL S DA
BROMEER% LE 20 OMOHEENSH D, FICHNKREREL, MPORAMRIFBOL, BKEZHOD
EEBZONS, MEBHEREZBELTVEE, 2, 3EEED V. anguillarum %I 0AATHERLTH
BEFPERROFELEL & biC, b EIZE OBEKE IR DAL ICITFHEROBHE Lod > T 280580 517 (Plate
-1, 2 BR) o U LUFPERB»EOBLLTETOA3EEOMBERCBNTS, DL S IFHRD
HEBEREREZNESVERBBDLN L > EMOEINE, BIKIFhRSEEICKES NS C &0 THb
BATHLIREBLT, PROEMBECOAZLOBENE LTV LD EHAIINT,

TN L, BEEEENBRELT Th - 708413, UGB EMmMBRIZHNL TL %, s
PLICEHD U 2RI O A MBR SR OB EMZ 127D, FDORBAIN-HMIRBIMEDICSEICHE
fELRkdEEZ SN D,

LDEHCHTL B, BEEINKLBELWET LV FFORNERE LT 30RBEFER%E S DEIMER
DR (KEBRBRI O IFPRBELZ2BEAETELEEI SN VDT LB, TOBAOAMERD
BEVHOR, EMSERSNBAICEY 2NKPOEERLI B LEHE, ZhBlEICZOBEESN
28, THOLLEMBEIIIELE 85,

3 (1972b) 19013 A. liquefaciens % v F ¥ CMBENERE L BOAMKRORN S X OCHROE AR
NTN2, AEROBRLBFOEBERELAHK L TH B L, BEBRICY YRR EICIRBEALRBOLE
Lidts{, HFHROABPFEFCHEML T EEAT—R LT3, LHLESSHRETCTHOY FFickn
THHPROPIUKRE LTEDEBRNTOZ ADETHEEL 2, BOERERE A5 E, - UhickFh
ROBLHMBROPTEDZEHA LI ATRETIHOY FFICBNTHE level 25HE I T35,
i, TROBFNROMZOLODERLTUSBEBITHVETHERIN TS LIENZRNE S
Bbhs,

T AR OEBRBER TR, FPEROBS XUHAVBEAERBERIVE > TV A HEANH 5, C
DEREC BN L ST, MEADIMKEROENS 3O RMBROMEOEEDENICE S BAYSE S
I, —DIREOEBHEDOEVDLETHNE6DbHEEEZONE, THROBAERTIIGANICHE
BL7c/cd, Vo e AMBAICH SNIIFPERTE & O AMmBRSERHAICHED Lt L, BozRTik
MEPRICHEER L 2 DX ) SO~ DAMBOBHNIZEA LU o7 L LICEBEEELD
3,

(6) EEROREBERPHRE
BB ELUBRELTO V. anguillarum FHERNICER L =& VU F FOLMBIC BT ARE LB



V. anguillarum 181

BINCEOEEREL S - OICHRBARZART LTI >,

(MHEEKXUTFE)
SR D AR S X CMEHEROZ/LE S - RO ERER UL 51T, V. anguillarum (PB—158%) Zfadk
F10g%40 lmgd L0l gEAT=h vy FFICHANEEL, ki 180~ 208°C D K flith i 4X

Table 43. Number of the Japanese eels sampled for histopathological observation

Dose . Time after injection
0 24 30 48 72 hrs
(Control)
1 mg/100 g 3 eels 2 3 3 - -
0.1 mg/100 g 2 3 3 - 3 3

B Ut HEB—EREIcy F¥E2R0 B, RML7%, FEKEETHOIMD Bouin KEERIC TEEL

fro HABSFEE D%, BEOHELID/5 7 1 VHFERE/ER U, &2 Hematoxylin—Eosin

Bl Fr U CTHBIOEE.RR DI May-Giemsa Je % Llc, BEICH LIRS, EREMALE

COFBBIUBH (LIFBICHREMESD , T, Mk, B, OB (FLLTh®), 8, B (Jhk

M), BLUBTH 3, EARMEE Uy F FORME RS OBBRHBNICRIITR U,
(BREKXUER)

0.1mg BEEOHE

SR BAERE L THD 6 IR OEAZEER T 5 &, B EMOSAMRBPICEEL 7 vibriok
E£Z ONAHENEEL TS, ZOBREBEHNOHOEAELBIEVEALENHEH, ThRELLT
B L EEORMBEOBENICE 26D Bbil, WEE U TIIEMEICGE IR ERICBEET 2 HAMRIC
BT, B ORI ORIRIERD S, BAEREL TH o UMMBROBEARTR, HlkiEOMBIETL,
MR DB ARBICB VT vibrio MM DR L, £ ECATIR 1,000 451 4% (003md, EX5
2) i€ 100 ELL EOBA SRR S NIz, NBEAKRDERXR2~4,L13-TEY, FHRELILLD (BEFE1~
28) XOBBOEL > T, HAMES X UBEMEMICK Y 2 ZEMIR ORI SEETH-7: (Plate
-4 8R) A8 % OEATIZ, AMERY & DOREIIKRE L THILDA, vibrio BEA L, HlkiEiCky
B 1L & DR b 4B 0 & 12T E T, T2RRI%ICIIAMRORBIZBEIL DA vibrio IRERHEES
BERA LT,

FFlE 5 L Th 5 6B OERTRIFEROMEDICHT»IINS vibrio »EH SN, AMKGE
QDS NIr, UBRIEDOLDICBNTS vibrio RMERICHAS UTHERTE, AMRIPPHEILT
Wiro Z0D% vibrio RMETEEH THEEZET TR E -7 BB oI 2D, AMRGB L T,
FERE D BRI KIS B L » (L3 ED ST, MWAMIC D >MBBEDONIRETH %o

MM :  Vibrio (247 6 B RIR B L CURMBOERICIMERCOTHICAD SN S D, ZDORIBHE
Uteo AKEICHRIMERE Tk E T 2 ZBMEROMHAD Sh, £DIHRESHE AN CHRADELRT
FRIER DS BT U TV 2 8% 7888 red pulp & L, D5 % ElesE white pulp & L72) DX
DIRBAREE 1D, MRELNELILEDICHZ Do CNDDE/LIZBHIRD S DTRIPLPREICLY, T2H
AEOs DO TIRAMREE ARBORAOHHVIZ-ED L, EHEL TS EMBHEREINT,

WhE: Vibrio (3 6 BRIBROERTHIEEIDNIL, UBHBROLOTRE -1 BDONTVEKSH
D, DRI NTOBEKTELSICHELTLUE > Tco MEERY T HAMARIC S S BEDEADBED SN
FIEALHBH, MREDIURRKICIKEBELRED SNk -1 BRO Y V7 BRARES ICEIEZ IR
VRAATOBRBAMBRMED SNDERS H -7, ‘

OB - Vibrio ZRBED ST, LEOHAMRICHIZEAEEIES SNSH -1, MBFICED
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ZAMBROBEMMBEIL L, hicid vibrio ZHDRAALZABAMKRSOTLICEEIN,

B: Vibrio 3 - BHONED o1, MEHICEAMIBRDOREMAMZD SN B AL, URTHR B LUT2
Ktk DEAICETE LRICBT 2 MM ORENSRD SN ic BDICITHFIEBRBD S iid - T,

B : Vibrio 3E -7 Do ot METHEBPOMENPP S -MEEL TSR 0ICIZEAL
[E AV TN N

§2:  Vibrio 3HBRDHONT, HBICOIELITNEEMBRDONLE L -T2,

lmg BEEOGS

PR ©  Vibrio (2 6 BRI 5 4B R IC AT T, F & L TRAMBICEOTHER L, 0B RI%ICIZ
DD ERBOGH MBI DM A LD ICERE L, ML TL I - HhdMER, IR, SR
THHEAME, P2VREEETOMME LS OWEHAITERHL T 5, HEMEORMR T TIC 6 HR%
KB ERRIGEONEPS TRD O, KiIREE & SIKRBROREESETL, T1RENLONITHER:
BICREANILD > T B, ARIBRICIERBEER FICEBY 2MENS ~MAEEL, MEATOEEMERD
BREBEETHD, BRICK > TREZMBICED THRROKEH 2 D 3HICHEBER EOEBHD Sk
(Plate 11-5 B, REMELTT),

BRI BT 2T, ROICHBEORHBYL, TROLHTRERISRCD, RO THRSHIERE D
RT3, TNODEIZBEEELL KK vibrio OFEESTO T FICHETL, 120 EIREA /CBFE T vibrio
BEDOWHCADONBE L D35 (Plate 11-6, 7, 8 BR, 8 DEEDERI DI 13 B H5T4A T Alf# L
TLE-BAERL, FBMRE EBINERAE L TRIAZBERBEHRDOND)TibDL, Ml
DEMSD 5 3FELRZ vibrio DBRAKEITL TR 2 b0 L ¥l & h, REIHEMELMET 2 &5 5HE
EZEAACERLTH 2D EEZ S, E

FERE : mgchicidikts vibrio MBI SN A Y, Z0OREADNL, HEBEHAXRMETS 1 HEICEOE
VW2 ~3EDOBEKSEDSGNBIRETH B, FEMMICBERKIIE -1 AHONT, KELIH OO
>1: (Plate II—-1 B8),

BEME : Vibrio 3EFRIRBA L & Tk, 30RFRIEICIIMEBATICERAD SN L DIKIE B, €1
O 5~ 6 FEOEALE > TV BIRET, EEXEERL T3 E3BbNIid -7 (Plate 1I-2, 3 B8R,
3 IEAET B EHA A TR ) ME L% P AR IC K EMER DM S, T 724 RRICII IR
D e ICR DLW DD SN B2 DBETT 2HEF RS -7,

B : Vibrio i3 6 BIE 0 OEHONED, Z0RITVMMT S L35, 0RMBICENTS Y
YRR IS BIRETH b0 DARMICY ¥/ BRMRIC BV THRIMER A TA & 3 2 MERD MDD
SN5H, MERE, RERABECBEIEAEE/LZEDONEL 1 (Plate 11-4 2R,

(OB : VibriolZBLKIC X » T2 6B %D S b THICEDON B DS, 0BFRI% T &L EH MO EMER
MICIMIRICE > ThIHIKEDONBIEETH B, 6FERI%L S Mk oA MR N5 54, vibrio
ZRDAATOARRAMER (BH) D ONtc, 24FRI% D 50E O—IBO FHMHE IR O MR
»ofobs, 0RRIBICIE > Thd T DETLIABF IS o/ (Plate 1I-5 B,

B : Vibrio @¥ETHBEOEL U TlmEhIc4B% 0 SBR S hio b3, S0BRE%ICI - TH M
BHOoNB T EiFIED >t FBETHEIC 6 Feffthd & AMBERE X CRMROF B D558 S, KB THK
muscularia mucosa DFEEHEICERE ORI EAD S, BREREE & bict ORREERET Lz, MMk
EBEEB L UOREHBICH BNICTEHEOE®SED SN 50, TOREIRIMETHRICE T S/
NBERETH -1 MELRICRIEZDHBEMARORESAED SNEETTRULOEMLITRD SN ish
-7

B : Vibrio (330MRI%DERICENTHH TAD LN, ZOHFIEIME TEZGOMEICR S T
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245 Tl W B E AR I B S B S OMEE B O M O—ERICREE SREC b, 3 — v nA LB Cohnheim’s

field H37H% LT o 0B ICIIZ NS OEMLIIEICHET URETHBICOREMSK X T i, TR
BiCBO T ORI XS 0 RARE E 720K IZ 0 BSc AL (B3 U, —Bciiimbdiec h QMK s [L#
BRI LT i (Plate T—6 SR SREAMBICT BFFICEIZBD SN lidh -7,

#2: Vibrio 3RBEADHONT, MEKEL OHRBICEREDOEMNED Shlchs, SRERTEICITE
ST S EALDSBD STsdr 5 T2,

PIEERALTABE, ERESN V. anguillorum \3HEFEREITH 3 HAMMS 2 RBARBICED
THIELTNBEDHT, TOMITHIEL T2 &M SN BT D SN - 1o FETTRIOERDM
BB THIRY OEMED S, BEBICEVTIEH 20 L T a0b LB EBDNIRETH
B, B CHREIA TR L 2B SIMEICE D SHBN BTN EELONE, FERBICEY 284
D 2O RTBRAEEEZIIICT NI, SHBETEEMRIERT 2 L0 >t XS BEMRBRD SNBh -7
ZhoDT EmS, TOEBRMBREADRRIBBBNEBINETHSEHBENBTES, TOHADORKIM
FHRBERSAOHAEMSE L UBAEBKEV I C LI, CORRKREIOHZ T vibrio DSMFEHIC
BAL, SBHBIGERNSERYIELZDEREIL, HCES LD EH B ENTE S, BREUTEZHERE
UL35A1E, BRIFBEICEI 3L IMERICEYATNIENS BB THA L, BIMEICESTIC
Bl » 7 LK B,

V. anguillarum WCREE: U tc ARBROMBFE L LIl 33% < 528 (ZoBELL and WELLS
1934, Hopckiss and SHEWAN 1950, SaiTo et al. 1964, HACKING and Bupp 1971, LEVIN et
al. 1972, McCARTHY et al. 1974 53165 1974), WTNbHRKATH L L LARSED LV I ATH
BRTER0WERbLNS,

FHE S (1974)%7 RERKRADEIC V., anguillarum % HANERES 50 IZRERK UER ST 2
DIFERDOTRIFLTED, BHENERICE DD X LIoREE—RERIE LA TV 5, BEDE
WBBDEHESAERTY F FICH LN EMRERNICRIBEEORLALT 2B 2HRELLIPT
%, THbL, ERIMOHGHMAES L OHAERKCEOTESERML, MK > TERB~ETInTY
BT L, HEHEORMBSERDBACHET LTS L bEBMIELOIRBRINTLD (FEIZNE
ABRLFATNG) AELLTNEEEZONSC &, BIUNE, OB, 20368708 OREMRBIC
BHEESED SNHBO L EDHEEAT—H LTS, LLARBORNICEZ b, BE LIADHREH
ERHEALD LBRADSEMEIE LTV 3) OFVICE S, BEOBETIIRESL UMK
WHERHIED SN TV B ALY, AERBRLBMEETIHALH 5,

g3 F X £ D W T

V. anguillarum D535 H % LT 2 0 ELRABOREMEBRET 5 LTS, F/ vaccine KOV THRET
BLICOEENMEARLLEELZOND, L LEBOBRELT V. anguillarum HHERZEET 208
MICONTIRIZEAERHAIN TN, T TRABOERELAICHET 3 FENTERERS 70

(HEBLUHE)

V. anguillarum PB— 154 B @IEKHHIC T2WC, 48R RIEEE L 7o b DX BB AR KRB S €7, B
EE1310mg/mé, 20mg/ml ¥ XU 200mg,/mé D 3 R L1, 10mg,/ ml XV 200mg,/mé D 2 DD b DI
FW 3B (Tominaga, UR—150P, 20KC) A®BHI L 720353043 MIfFA & €7 %, 10,000 #R155r
BODBETTIE T ZOLBAHBEED, BERCIVERBBELENCEEHERAL BRI -THRE
i bacterial filter %38 U72), BRI E Uico % 7020mg/mé OB IKICIT 0.01%1C 12 5 X 5 iC merzonin
(merthiolate, ethyl mercuri-thiosalcylate) %1z, 18HRISRBICHKE L, £RDINC EZHEDI ETH
BRI E Uiz, THHBOHICE—EROAE % 10mg/nAEKICHES &, EREFOMKE L1,
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IS OEBMEZ AIKEI N~ 202 g D=k v v F FOEKRMGRRICEREL, KEIT5~303COFTI1
AR L,

(BREKIUER)

BRAERMITR U, TEH D E, BERULELZLELDOOLBAKRAERB LY+ ¥i3, £EEICH
BLT20mgEERELLbDTHREL TN E8bh b, EBMRETLIEWIZG TR ABNEE
EHREAERDIL LR TERE DL 51, THICH L merzonin MEBFHELERE L BSIEEBICHEL
T DHERRTHORT 8 R (#28%) ML T\ 3, Merzonin SR DOEBERIIKOICHT THISD
NIbDTH B, TOERBICHRIIRND, 2EBEBL2RLLHETLLY, 6BEBLIRLETEL
hr-tcD, BiICRR UERTIOn (BEBRER) 2BB LAY F ¥FBRCLIOR2SgEERE LY+ F

Table 44. Toxicity of sonicated supernatant and merzonin-killed cells of
Vibrio anguillarum (PB—15) for the Japanese eels.

. Number Mean
Injection materials Pose BOdyofw clght Water of time
(/100 g) fish tested emperature . fish to
b died/tested death
A Supernatant of sonicated cell suspension 1 ml 30 - 64g 17.5-20.0°C 0/10 -
(10 mg/ml)
B Supernatant of sonicated cell suspension 0.5 65 — 89 19.0-20.5 0/5 —
(200 mg/ml)
C Supernatant of sonicated cell suspension 1 64 —122 19.0-20.5 0/5 —
(200 mg/ml)
D Merzonin-killed cell suspension (20 mg/ml) 0.5 70 —202 19.0-31.5 8/29 3.9 days
E (Control) Viable cell suspension (10 mg/ml) 0.1 40 - 74 17.5-20.0 10/10 2.5
F (Control) Merzonin saline (merzonin 0.01%) 0.5 117 — 196 22.8-30.3 0/6 —

Preparation of materials

Supernatant of sonicated cell suspension
an oscillator

Cultured cells were suspended into saline and sonicated by

(Tominaga UR-150P, 20KC, 30 min), and supernatant fluids obtained by centrifugation were injected.
Merzonin-killed cell suspension Cultured cells were suspended into saline containing 0.01 % merzonin.

DBHLLEI e D LV S HEBAUBROEHNE L, K Eh T, B—RBETTERELLCLIDLDOT
BORIE (virulence) AT LLFELTRUEL -7 EbEZ SN B, BRIZEE LT OEBRMSLIICK
fix ER S RHTTAEONIDADRENS TV L M-l EiKH L Bbhb, COXSIC

merzonin JAEE LEEROTOEBRREED S RABOEL T 2E5ROFAS R -V LEEETE, b
ZVREBETHEIOLDIRELNLE L 5T,

BEBRLEE L TZ O LRHBBAERET 5 &0 5 FERHEK (1969)11) b2 Aeromonas liquefaciens i«
ROk FECERLI-SDTHEH, COFETR vV anguillarum W27+ ¥ 2 BFEMERE >
MHREBIBBINEL - 7cbITH B, BRI A liquefaciens DFEET 2HFICE T 2 —RHOHEATE -
TUBH (SHIMIZU 1968 a~ d)l“)""“), zhickhid A liquefaciens (Y-62 ¥k, U7 FhR) R4
RMHBETI~ 4 MUYOBERT, v ¥OREBMOMBONES IVRELT TORMBAEE SN
L LT 5, HESES LORA—FEEAROTHRL X > KBERBBONIIBAGHZDT, V. angui-
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Harum oW TREICHOFETRI L THERHNIID 20, —BAEICIT 4 liquefaciens DSEEHET 5
EonFERBEELBVWEEZI OGN,

KIS (1959)2) =Y~k 538Ut Vibrio sp. (V. piscium var. japonicus & RS IHR
2LEDBEELTNS) ORKETOREREEY <Y RICEEL, SHYEOFELHAL TV 5, BF
22 DFEMRSD 1 Did histamine T& % 5 & LTV 388, RICHT 2ERICOVTRREAL TR,

wfﬂKbT%i%@EET%%iKﬁdeﬁ%ﬁTﬂ*ﬁﬁﬁ%ﬂ%%ﬁ%%ﬂtﬁ,%%ﬁﬁ,ﬁ
O virulence, FICRBEHRONBFEICOVTHRIADOLESH LD LEDN L,

E4H TORCHTEIREH

BER—IRIIC V. anguillarum \ZRMEBPICH T BHFHEFH IS DL INTE I CUd CANESTRINI
(1893) #% V. anguillarum (Bacillus anguillarum) 39 F¥, Froz (sticklebacks), # v#'=,
HINBLUA ) CIBERERTH, v9F, TYII72XIBLURY ZTIIRERE R IO E]
LT3 & ©(RUCKER 1959)%), K3 —iic3TC ML EDBEDO FTRBML BN E SN TSL
LI EDS ETNGEBbhb, ERICIIS T VERINS C &1 —RICRMBYIC IFFHEERS S

NWEINTE/IEH>TH B,

%%mﬁ%bt;cm@mmWnmowf@%lﬁﬁ&@%ﬂﬁf%bfét;ﬁm,vvxwﬁbﬁﬁ
DS S I BA DS - Fbd TH Bo Lis LEDREER V. parahaemolyticus D= v 2T SR
WL BT 5 00BN S DTH »12, EEOERTIR, HEEEROKS Y RICHFEMER LIFIREC,
S & B R DA b8 LI BRIC D BIREHE DR SN TV S MM NS 5o > THIET OB L
CEEAENSC LV RETRAESS DB o TE L EN7Y R UREREZRET 5L 51T
Kot BRESELbND, CORBARERELBOBHHICHT 5HFELOBEEICOV TSROV RE
D—DTHH Do

= U= 2h b E Nt V. anguillarum (V. piscium var. japonicus)Dif MBI B KEREHIC D0
Tiz SarTo et al. (1964)2D Hi=w R, 5 b, FYYIAXY, V¥, XIBLVUA RICBHELER
IR ONED -7z ERELTN S, FhaEE (OkiR23~24C) o8l V. anguillarum D FRE#IC
S THE L7 HACKING and Bupp (1972)7 37 ¥ P27 # X3, w9 2BI VY ¥ FICIRERER
Kot EHE LTINS, HEERLET ¥ P27 %X I OBERICERET 5 LET 57 — A0EDH 5N,
(AZEHOBELELEEL TN LERLTN S,

PlbAAbETEZ B L, V. anguillarum (ZROEHITI LI LA EREHARINBNELBLENTE
3. EEOERERICH LN LD KHOREIC L > TREFERSREINEHA S5 50, TORFLER
V. parahaemolyticus DZNEHRNEFFOSDTH - 70

1% V. anguillarum &RE S TOIEWERRRE vibrios iIKi3 LEL = v 2T d BREH RS
SNT B, BIZE= U2 2bBRILSICK > THBE SN Vibrio sp. ¥ & UBERDEBRORRNEID <
B IR U2 DBNEEIE AR T C & bE S h T3 (B 19652, k4F1968°)) b B 540D
DEBRERERET 2K, BEESBECEEDITHEH, TOREMKLTS, —it V. anguillarum
e I3 E A LREBATRE S, D fish-pathogenic vibrios 37 Y RITKFEMERT bOHE
LS EMTELD, H->TL D7y AT BREMD A AR EO—D DRI ZDOTRIENHLE
2o b,

EHE 3 & &

V. anguillarum ARBOYRKEBLUBERCEBLULSE, =F VY FF, -0y U FFBIT
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FYa v RABICHUEWEZHERL, =Y<X, 7084 BLUNFLHBINEORZMLEET 505,
a4, 7FBIUF /¥ s IBORZH L > TWENT Edbd T,

BEHOEN ERHEBLPTNC LR EDEHAIS =+ VY F FEREOREUREZDOMERIGED,
REMRADHHEIC OO TREIT L TH e TTREFEICODVTN L DL DHEEERL THIH, HAA
BRI 2 ERIBROBEBHEREZ O LT EMBbh o, BIC, HARNEHICK DREEEANIEA,
BEEERRAKEINg 40 1y (BHER) LI208FAUTHSC L, ARKENgL EObDTHN
HEASITHEOEFREHRBREL> BT &, KRIZIOCTHERTETHZ020C DA MBL DR IHESE
BHERSESND T LI ELDD o,

RIEICBOT, WERRBRETCLOTERVAEORENHED—DTH 5 Lik~/cds, cTirYE
D& DK EDEKMNEREFTEIRINOITHS, TLTLDOFETRELILECH, EENBRESXT
SEELT X7 V. anguillarum DR EAETRTORDY F FICKEMERT C LRI NI, L Ui
DOWEEOFBEKICIZ Y F FICBIBEALRERARI T =V XL EDHNDARICENREEERT D
DHBDT, ERICIIY FFICHT 3 REMEILT TEOED S DAF~NOKREMEH LA S C & 3EEL X
3THBo HoT, VFFEBTHL=U=R, T, a4 B3R 7F 15 EDBERNLERBOHBRIIC
NI BHWEMETIL C EBTERE, TOED S DREUOHHESTEICHEICISD, FcMmBEkd 20
e E DB D I DEKDH 5 b DITIEA D,

BB TOHREREHE IR, ZORBARREBICED TRIUEEERITEVHITEITEERT S
bDTRIEL, RIERBCTHENEATILEVOIRERE UTOLERHEBR L TNEC EAEKRT 51
WERZNCEEBEHIEITHRNTLETH 5,

=R YU FFIBYIEBRERICEVT, BEEEOEDIC XA TEROENZHRT LB, AIKE 100
UV IgORBAERET 5 LB LOAMBHTET L0, 0.1mOEBEEET S L E > FHTHAL
HEWEWSBERP ZBERBROoNIDT, CORFABEROLS LBFHBUTOEREDOLADREDHE B
SO Y FFORIBEDEDICONTRAAED I,

FTAREER LI =4 vy F FORMBICE I 2 EREDOHERAANC LA, BREEREOEAR,
i, R, MES XOBRICEBOTRIZEEOMEATREISML, FETHIEBbi 2 EREHE%IC
BMEHTIOVED level (CEL Tz, Chicwl, BRBLUTAERE LSS, SAMICED 28K
BEhZhBE UL L5 RERTHEAD L, T2EMABIIZIRIEHEALTLE > T,

FERAOMBYREBNICECH, BRBEAER LY FFEIUBRBUTE2ERBLLY FFO
FHICENTS, hematocrit {8, hemoglobin BH 5 W 3RMERBICIEIIZR SN ILh 5T,

—%, BMROHEICRENOHTCT 2V FFEMET S Y FFLOMICREETEMNRONI, Tb
b, BRELZERINA Y FFTRERL T 5 6 RfRICITFPROBEE S MR S N BLIBREA L
ke, TOMDOEMERS—BRICHD Lid fco CHICHUBREBLUTA2ER LY F¥iIKBV TR, —ikH
RIS DM S & TNTOAMBRHBT2HRHR T TEFICHM Uz, HBICTFHRERMBETT 2 v+ F &M
T3 FFICBOTHRBNIENAERL, HFHERBSAEOMBICAXBEELTHWAET EISREN,

FIORBABENICRITEZMZ 18R, EEIN-HRIERETA TS 2 HRMARS L OEAERICBNT
WREL, ZhHMmEEicRD FEMIGETN, vFFAFRPELVSRIL, FBICESLH S LS uHl
HIEBIMEA O X LTH»E T E D SNt

TICAKBE O HREELE T 2 BN EREITI o 70h8, D LT RLEICE 2 EBAMKICTIEY F
FERCIH B LI WHEHRIIBD SN, A liquefaciens L3 DETEBZHDEEZ ST,

BRICE | EBIUOBEIFETRUAY RACH T IREMEROERESL AT, ABORMBHHITH T
BIEMIC ONTERAMZ Thlo TORER, AWIT =Y 22 EORIMBPICR URE®ZRTEEdH
B8, £ DBARKEMEATINV GO LU S, LDy 2RNT BHEEHDACENT, RIE
TREXINTWS V. anguillarum LIAL O fish-pathogenic vibrios & V. anguillarum & ORITIIEN DS
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BONBDT, SENEFHNBETHOERETREFHLZA SN

] REFHOKRE

AR EXUORREICET 2 V. anguillarum BREUER, BERS XUORKRICEO Tikd BEETRKO
—DEF B ENTED, RUEICBNTRE | BTRNELDIC, T, =V7ZRBLUVFFLEND
KRR BO TABBRPESA X SHEEL O LTED, 2OMKEIEE LR2OMARELINT
W3, TTICHR~NI DI, TRODEBACETEAKROMEEL LTRETTE—KFHBRIUTHY, £
DI HICITEH ORIR OB F DR & OH TRAM RIS INL TR SIEN,

L LIshis 2R EFFLT, BEOREE LTI 54 UEENL FHEDS 2V IEEEICHET 28RE
bRELEINTV B,

F—0y CBEFBESED V. anguillarum RASECE T 2 8ERRARRER - 12 b OBZ V1D, IR
FEENDETIHIBEAERIABEINTOE, KEBKSBZCEELT, /vy = =BT A(Salmo
salar) (5 G 5 AKEDHEA DL T 5D ICHEEDORFEORRICONTRAIN TV B EERF S L
L 5T % 5(GIEDREM and AUSTAD 1974)15) 7 x ) H ARETRAEOMBEHIROME L LT, ¥
T 7 H, FEMESHBOE= o7 5 YRIKOFERICET 2— RIS RS 0, $5ICV. anguillarum
IRYFEIC DV TOFFRE D 572X LD DIIRY S50,

ROETREMHRBMST IO TV S n e, BAOERFIRIWZLhEtcnd, Fhidb b0 I3EHR
DI DICFE £ DEFIHDSRIICEDNTH D, V. anguillarum FISEICB N TH SN TRV, AFICHT 2
FH1SO LisH#EE E LT, malachite green (JR%} » F1£1957,119) Sarto et al. 196421) 7 5 v #I (%
5196427, 19652)) ¥ 7 7 %l (12 519571, SarTo et al. 19647k £1969'")) 15 LU oxytetra-
cycline % chloramphenicol 73 & DHAEME (RS 195717, #o 1965, ALMEIDA et al. (1
Y F) 196719)) LD EEBEDDEICOVTRIADBLEINTHY, HHECHATNETHTHIE LK)
BERPETE B EINTIV S, EHS chlortetracycline 235 in vitro RERICEWVTHERBICHK T 51682
BOETHIBICT S NARIETZCLERD TS (FHE - ILE 1968)%)

L LEHSE [ ETR LAEEB TS EOT 2B TOFICR SN X HiC, V. anguillarum DZFEH|
Wkt 2 EH O L, REREA SN TORREFAONENE -1 BH OB LV IBERMEST
W3, BIETORRABIET 3 &L EFOBEOERSAROMIELEB I bDLBbND, T1H
i V. anguillarum HSSEFNCE UTHHEAL LR OSRERIC IS 2 L0 S 12 T, Ak KURBIICRIZT#
BOESHTH; EXOBEOERBMELS 2 EBDON B, > TAHRBERNUEE LRORIERE,
EORBENECOVTRIINRQEBSTNEEZL SN S,

2O DOEEHIEHIEE LT, V. anguillarum i BB ¥ 3 % BEMBREI 2T - 1co METOERRIIA
EHEEERICEE L T bk e icas=k YU FFENE->THD, TORTRAMBETHELL -
TVWBET2HENR=VRDOET N AEISRNII BN TLE ST S,

FIH —ARVvIFFOFACHTIRNGEELHRER

FF =k YuF ¥ V. anguillarum ® merzonin (ethyl mercuri-thiosalcylate) MEEFEE % & 5 C
LickD, BERTKRISEEINZOELER L, BICHKREEL LY F FHOREICK Y B4R %
R EIDERETLTHT,

(HMHEBKUOAFE)
FZERI 2T, 1EIBIIRIBEIVA»S11AICH T, B8RO =+ ¥ v FFEROTERL, 2HER
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19694E5 H0 5 6 A KDY TBRD =+ v U + ¥ERNTERETN 570 COERKEBS T, REICET
BERICAV Y FFRIBEALBHESHBR TEEINI LD TH S, 19688 5 A 5128 TH
HME»SAFLEK 100 ROy F¥OMmEsstehic U V. anguillarum PB—15 BOFEERIRE U TEE
RIE% RS 10, RIERTRTERUTH oo TR YBORAMRICBT ZRELCI>THRIDOV F ¥ b
V. anguillarum HHBEINICERED o1, TNOLDOTEDHLEAEROMBMA L LIRRRPODY F
12 V. anguillarum WG U1 RBERIOH D LM L1,

1 EHOERTE, AZRRT D204 207 v—7 (A~D) K4, ABO Y13 1:8HHRT?2
EFEHEERIC L 3 0EATR0, 2EBOREERD 1 BRCARICL 2 HBRRETE -7/, BEOY
FHICI 1 BNMRTAEREL, BROKED | BRECERIERRET -, CEBIUDEIX
BX&EL, 2N 2@ L 4EO merzonin 2L HEREKOEHER CEEBEFAREITE >
FHRBRABRRHICENFNOARD S 2ET 2RFIY L, BERMERE L. EBIKRIZ16.0~240C
TH 1o

SRR A 1 EEIH, ABRSRILERR U7V, anguillarum PB-15%-001 % merzonin gk (NaCl0.85%)
CHEBS S IR EEBLOVULABECRELLLORAY, 1AoEERR I BHEER /10g (R
RE) & U7, HBXOMICER LI:OREAA W merzonin B8¥/KTH 5,

BERMOREIR, BIRKRE OEM U 72 m#E% 3,000 @104 OB OSEEE TSV mEEEME & LT
113 72, BEABEKERO THERBR L 2MEOMFRRINIC merzonin. MEFEAHF & L TREMR
TCIC 25T &, £ D% 15~20C DT I 15~2085 KB L 7o % I E RUG %+ IRIICER U TRERME L
W Ulc, IBEROCTH L TELSNIMETAS6C 150 LASC T EFLMEST 2 &, FIFOBAIRFE
BLATO S D EH~NTE2%DIMIE sample (5487) 531 B BEVEEMERT L OB, BBFOHAR
FEMALBTID b DICHRT2AH DI sample (17/71) 231 BB EWEBEMART I HCE 57, T TRIE
B9 Api0MmEEHOTHE LI BEMmER LT,

HRIK L2 HBARIREIORT 2OY FFE2RhC L, BIETRA R X DEREEAHARNICER
L, 1BMHE8E LETERLERD,

2EBE DRI 1 AL GREERTEY, ASELEINSITORKEMA T EE2HNE LTITRDNS,
LCTRMNBROMIBZZOE TARNERRBRICHL, RBEXD3E (A, B, C) i3l BStERERE (EEH
#10mg, 100 g AUAE) %FT13V, ZDH% I BBICAR, THBHICBH, UABRCHEZhZThARRER
HERICH LT, WBRARICEBEEIOBI >2AN, EHEZ 2B >EREMAEICAVT, HBEAREX
CESEMHEDOHER 1 DEOEBR LR L TH S5, 188 2 BHEDKERKEIZ180~218CTHh -7

(BRBLUER)

1 BB OERBR#EREFLSIK, 2HEOERERERIOICTNFNRL, 1AEBOEBREREZABZE, 2
EI73 L 4 [IGREE L + FRIERKREBRIFICZN TN 200, 800 &S HRMEARL foo BERABROM
RICBEOTS, BB 100% (C),  70% (D) LWV SHEHAERLIOIKHL, REELESDOFTR
2 0% (A), 10% (B) &13-THY, BEKHEEENEZE L TN T EHHED S,

WICRAGIOR U 2B OERERA A 5 &, 1 @G REIR Y FFid 28 ichkEELE L TY
1T &, BEMOATOHEERADEATORRIN.,

5%, SIS OERIERAKE 100 g 4 D 001~10m ORFTIIHIKRELE DERICITENS 5 HIEH
otie ERBEWHNBEAEZERIEE LAOERICBOTORAU L S KHADELE INE T EBHD S
i,

PV roER»S, HEEELT I EICEY, vFFi3 2 BABICRIMAZES LHERDIZGESTS
T Embh ot ’



V. anguillarum

Challenge of immunized and control eels with Vibrio anguillarum

Table 45.
(1968)
Immunization and Challenge Aggtliltlgnm .
Group at Mortality
1, Oct. 8, Oct. 15, Oct. | 22, Oct. | 29, Oct. | Challenge
A 1 st 2 nd |Challenge 200 0%
Immuniz. | Immuniz,
Immunized*
B 1 st 2 nd 3rd 4 th Challenge 800 10
Immuniz. | Immuniz, Immuniz. |Immuniz.
C 1 st 2 nd |Challenge <25 100
Inject. Inject.
Control**
D 1 st 2 nd 3 rd 4 th Challenge | <25 70
Inject. Inject. Inject. Inject

* ijmmunized with merzonin-killed cells by intramuscular injection (1 mg/100 g)

** injected with merzonin saline (0.1 m1/100 g)
Ten eels (4. japonica, 64—130 g) were injected intramuscularly with 1 mg of viable

Challenge:

cells in each group.
Experimental water temperature:

18.9°C (16.0-24.0).

Table 46. Challenge of immunized and untreated control eels with Vibrio anguillarum

(1969)
Immunization and Challenge Aggtliltlgnin
Group at Mortality
22,May | 23, May 26, May 30,May | 6,Jun. | Challenge
Control Challenge <4 80 %
A Immuniza- | Challenge <4 70
tion
Immunized* B Immuniza- Challenge <4 70
tion
C Immuniza- Challenge 32 0
tion

* immunized with merzonin-killed cells by intramuscular injection (10 mg/100 g)
Ten eels (A. japonica, 97—-128 g) were injected intramuscularly with
1 mg of viable cells in each group.
Experimental water temperature : 20.1°C (18.0-21.8).

Challenge :
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F20 RABEECKREIKEOREE

TRDVUAFEAE IR 2T KROEBOEEMRIC OV TR EL HSMSN TS (CUSHING 1942,
HILDEMANN 1962) 2V %icR U & 51 kiRI6~24CO T TR =4k v v F ¥FREB KGR R ELET 5L
TS St hs, T TRAKRDY F FOTUREEICRIZITEEIC OV TR LTA: (MUROGA and
Ecusa 19691%2))
(HHEBXUCAE)

FERITI9684EH 51969F I h T T, HMESHMR THEMINIc=F vyU F+F (KET0~ 140 g) Z#k
fd LTITIS o oo HEREFEEIZS%EE R U merzonin MEBFHE AR, 1 EOEBEIIAKEI0g M40 1ng
(REFR) &L, FH—OEBKR T adjuvant OXR%EH % 72¥iC, Freund’s incomplete adjuvant
574 1 :tween 80 1) KEHRALZRBBAI®LOOREET 2 HEEL, HHEKI : 1%/ 0
L3 29NV OHBIKEALILODEZERT 2 HEL AR L TAHT,

FERI 3 DDOWBAD LD, BHNCHRREERE T 5 e DICEEMDEAEDK E I XM 5 IDDEER
Tt ot CTTRVEOY FFAAV 1 BHEMERBT 4 RARERLTRS—F, 2BME»SIRRUL
1 BRI © 5 B9 2% R0 BTk mAERIE Ui,
WROTKBHIOTUREEZA S ICT B0, WAVWARKBROTIREW Y FFic 1 BHEFRT4 [
TR & 2 5B A T8, 58 2 E B OGED O T U TEEMDREEITIE » 7o EERKES L URER
B FLOBED TH 3,

EBRKX  REKR CEAKREEHERZ £ B B A
A 11°C (106 +09°C) 19684 128 5H~196904 1A 30RA
B 15°C (149+0.2°C) 19684 10 410 B~ 11A28H
C 19°C (18.9 £0.9°C) 6H12RA~ TRA17H
D 23°C (23.4 £1.2°C) 6H2 A~ TAH25R
E 27°C (274 £0.9°C) 6823 H~ 9H17H

ERHROISIWKRBUCHS2ICETACHRTSBBEREL, KRAHREIT /77 b vick-1,

egic, adjuvant OFREH B Iwic, E£OKEEERICEF 2 BX (15C) 8LV EX Q2TC) IK¥T
LT Freund’s incomplete adjuvant vaccine Z#/&9 2 KEAT13V, CKX (19C) XU DK (23C)
ICEFT LT chrome vaccine OEEERAITIE - oo T/ DHEABRK T %, /KEISCOTFT Freund’s
incomplete adjuvant Z AWV THRE L9 F FRBEHMZ LEOLERKECEL, RIIORELSWL S
AREETRE L, TOMOBEMOEETR~N, FUROHRIC OV TRET L THT,

183, PURDHFSERICAWI Y F FLRG TR EBRPIRTOY FFiCBE >k HEEZ ND 51

: (BREKXUER)

BREMOBIEE : EEBRERERANCTR U, COEREHDBE, B EFTHNK 5B, bbb
1 ER W S S oA DRICIZZ25H 5 100 &5 3 BB OEIEM DB X B S5 543, 2 BIBLIEDOKR
R, T30 H 2 ML ERE I NIBEROMICIEREOED | BEOEEMODEE LI Ehibh -1,
B->T1 DOREMED1DICII2 BREDALFANSZ LI THATH L LHML, UTOERRTIZI2E
L 3 ROADEEMDOEIMEE S > T1 D2DfHE L,

RHEIAMOZEE BB 7HICZ, 1 BEOIHYIC OO THERINICGERY 2 5 SIEREELAEEL >
LEEZOoNED, KERTR1IRBROYFFo ORI S5nlDMEARML DT, #ERIMIIARAHETH
1t TDIH 1 DDffiEEE DI 1 ROMERIWEEST, MERELRITISLENH >1cbd T
H5bo



RECIPROCAL AGGLUTININ TITER

V. anguillarum

Table 47. Differences in agglutinin titer among individual immunized eels.

(1968)
Test and Immunization Agglutinin titer

(Number of fish tested or immunized) 1 2 Fi;h 4 5

27, Aug. 1 st immunization (29 eels)
1 () 3, Sept. 2 nd immunization (24) 25 25 50 SO 100
2 (5) 10, Sept. 3 rd immunization (19) 400 400 800 800 800
3 (5) 17, Sept. 4 th immunization . (14) 800 800 800 800 1600
4 (5) 24, Sept. 800 800 800 800 1600
5 (5) 1, Oct. 800 800 1600 1600 1600
6 4 8, Oct. 800 800 800 1600

Experimental water temperature: 23.0 (mean) £2.9 (S.D.)°C.

23°C

...—.}.\N

0 1 2
(I

TIME IN WEEKS

Fig.15. Effects of water temperature on the production of agglutinins against Vibrio anguillarum
in the Japanese eels.
Fish were injected with 1 mg of the merzonin-killed cells per 100 g of body weight four
times at one week intervals. Arrows show antigen injection.
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HEEEICRIZTKEOKE : ZERERANISGICR U, RERMPICRMTRULLIICAETE 1
b TH B, KEICOEAERENDREDL S 8 Bk I THRRELEINED s/, 1I5SCOBAIZ4A
R ICHIH TH0 L W D BHEMASRIE Sh, DSBEHIIH 00 7iBM%KIC800 L S#iIcEL, 19C
DA 2 BRIRICT TIC 100 &0 S BEMSRE S, 5BRIKICIIB00 IKE LT, 2C L2ICOHER
& biT 2 BRI 800 &\ S RIZEREMEICE L,

Dbz EnTHBE, KRIUCTRY F ¥RFAGEZEAET, 15CH5BCTTOMTRIUAEL
iﬁiﬁti7k?ﬁb§%< 13RR 1AM, 2ICTHBCOBA LT LALENNED T, 5B OEBRTIIKE
23C B L U2TC DEA BN OGEERED O 2 BB IKND THEASHKRAI N, ZOHkEIZ800 TH -
Too LD UBICRUBERESTBRERER (347 KBOTE, KEBCKENTEHNOLED, S 18
4% 1225~ 100 &£ W S HUABDRIE X TV 5, COERMIZ6DTH IR b o180 A, KIE23C
EVD) =k vy FFOPREECELIFERRE L BbNALHT TR, fikRaERk 1BHE, S 2:8H
BOMIEEINSG C EMBHLLICIE > T

NYBELIN (1935b)'®) & V. anguillorum % 3 — 1 » 239 F FICHRE LHUKEEESH TS 05, KE
7 ~10C CTREAERELERA SNT, KE18~20C Tid 10240 ~ 40960 &L W SFVEREMMBE O NI EHEL
T3, KEBRERBBEEOSATREOEREE L E-TWVSY, W0CLTTRMABEEINTNE
WIHIAETHE, =k vy 3 FLa—ny U+ FEOSABOEVRH VRS G—HL TV, H#R(1962
Y6 MEABRHC BT B =4 VY F FOPURBEEI DO TRANTEY, A punctata CEH) ZHERELI:
LA, WCUTTOHRAEESADONIEBEL TS,

PLiszKA (1939a') p129))ickhid, 24 A punctata (Pseudomonas punctata)xHRELIc LT
5, KiR19~20C DH4 3 1 BH%ICHUKEE BB bh, 3 BMKRICIBEEMEICELS, KRBI~1UT
TRAKREEING D> L EREL TS, —7 SMITH (1940)29) 324 LU= Vv &I A
salmonicida (Bacterium salmonicida)* B L71-&2 A, KEBIOC T THHADEE BB SN EMEL
Tb, ZOXIIKHTHREEORRAKRIABC I -TRELZOOEEZ LD L, TLEETAHFEICK
S>THETDENRTCLBEITH 3,

=§ ¥ F FOFRBEEICKT 2 BRI AR R, 528~2TC LEX S, MaNN (1939)'27
a4 A punctate OFHEAEHEREL, KRITC DBEE LKB2TC DBADHUAELE Z HE L TV 52,
ZNODRHRICBHFVENIEL, KBRE20CLU LI L CHRREEABICEET LI LI TEHROER
NTH 5,

—J7 SPENCE et al. (1965)"%®) i3 A/KADHAKBEAERE R, £ DRDBIG AR KEICKRZESY
BFE, HLRBBEBRRTNE, TNEEETEE, vFFPaM DLHRRKADEAR, BRESETNE
BORARELERECEEENIBDTIRIEL, PROVFRLVHIBONHBEEZ LN,

Adjuvant OWMREICREOMRF * Adjuvant OHRE B 1 EBRERERIGIKR LI, ZOR%EAS
&, JKBR2TC 3 L V15C DA D Freund’s incomplete adjuvant EERIZ B TH, KE2CHLTIICD
chrome adjuvant EERICBWVWTH, 5~8BHL VS ERIAIFICIZ adjuvant ZRMUHRZE &
AEHLLNTOBOERBT EMNTE5,KRANTZ et al. (1963129, 1964a‘3°’)03brown trout (Salmo
trutta) & A. salmonicida OEFEAHFE LTERB L ERICB T, adjuvant vaccine (Freund’s
complete adjuvant) ZRA2 EFHEBMDESICHART, HikO#ESL D ERICHI2Em D T L,
PR & BUSE <120, LIV BAGABEEINI T EBEHON TN S, AFERTIIHRMEHS5 ~
8B L O 7o DR D RUIRB T A LOY, HARBOE S, b3V RIMKELEDOEIDAIEB T S adju-
vant OBRIFZBLEALERD SN o7,

RICHURDHEFFITBE 4 2 EERRERIC DU Tk~ 5, Freund's incomplete adjuvant 2 TKIEISCOTF
THESINL Y FFEHEIE L, BOME (1968 E10810R) »o17:8M#% (196942 H6H) £TD
WM B0 2 E8HEMDEIC DV TRARIAER E 2 OO KREMEZRITICOR Uz, Kidi2 7T EMBEZTI5



®——® merzonin-killed cells
O——O0 merzonin-killed cells + incomplete Freund’s adjuvant

O-----0 merzonin-killed cells 4+ 1 % chrome alum solution

3200
800-

200-
50-
<95 ®

200
507
<25

RECIPROCAL AGGLUTININ TITER

19°C

9
1 2 3 4 5
! T
IME IN WEEKS

Fig.16. Effects of adjuvants on the production of agglutinins against Vibrio anguillarum in the
Japanese eels. Arrows show antigen injection.
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RECIPROCAL AGGLUTININ TITER

50 -

257

- 15°C

<25 @

—>— 9

(10,0ct.,1968)

3
!

Fig.17.

T TiME

T T T T | T T T |
6 7 9 13
IN WEEKS

Change in agglutinin titer against Vibrio anguillarum in the Japanese eels under low
temperature.
Fish were injected with the killed cells plus incomplete Freund’s adjuvant four times. Arrows
show antigen injection.

(6,Feb.,1969)
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TR, DUsBEASA P Lo /kBIRTRL, 1 AXOERBL 5 ISR B ICHE TR 7TCic
T F o T Do —HHiAE R 7 BRIHRICA00 TH -7 OMBZDHOTHT L L1, LA ERLER
KT ITERIRICIE 1600 ~ 3200 & 15 5T, TDL DI - L ARBEEGTHE, T~15C L0
FARKEIC 2, 3HABHINTS, FHRRMEEINS C LMD SNl - Th LBKICRE L THk%E
EEIEHNIET, FOHARYETTHETACERTAARETH BT ETRRINI,

MANN 3 A. punctata D% a4 ICHREL, KBII~13COTIC B84, 2 H ARBUADHEF;
DR S, HEAERE LISA L EE O HEHF S NI L®E LTS, HitHdD KRANTZ et al. ic&
12, KEIIC DM THEHR® brown trout LA, salmonicidad Hv <) vEREAERE LA, 3HA
BICHUAE I BEE (160) 1EL, 67 A%ICiIH I 0IET (10) L7chs adjuvant vaccineZ {5 L 7ck;
203 2RI S B OHUAM (640 ~10240) SRS NI EBEL T 5,

COLSABOERFEORENCE > THERI BT O TH A, HRERMTHEMT 5L 601D
adjuvant vaccine & LCHEE LIS BHARL DRIICD I > THEFF S NS 6D EEX 5hb, KERICEL
Th, v F FORHERGENRIFRA R L T 0}, B—ic adjuvant OHRYBH - bDLIERISND
U, $rKRIMES ot EPMBEATHBEL TV LBBBLTVEBDLEDN S,

B3I E 0 & & 0 X &

w1 EIcE T, BEAHRNICERTNE, v F3bkEELL, F—HkD BRI L THIE D DO
SYERARIET B C EORERSNI, LA LESSEENEALVSTLEEZLS &, EHC X 3 EMAD
EAGBRESCRETHD, RORFORIMBLETHEEEZ LN, T TEROKRICAVEV.
anguillarum PB—15 MARVT=4 v v F Ficdd sRO%EERAS 1 (BH - LE 1969) 1,

(HHEBXUFE)

WEER B TRC, BRI L EABEAKKC I (BEE) / 1 ol DEILICHE S EERHR
e Ltze C OEBEERIIERREOHEINCAE L, HREHFKIERFBRICAN LR UEEDE
% 001% merzonin T 10mg,/ mé DEIS TR S+, BERICRIE LT, R OHOEMHICKEL, C
D& SICUTHRS L ELREAEROLRE & D MEAKKTIOFICHRL TRV,

LR, FEFUERK, X5iC merzonin KB L UKEK (BERUEE Lido) AV
v FFRRAEEERDADY, ABHEOEEEAMAELY, Hthhabe 5KICA, Bl el
AWHL5 (ER: AR OHAKREELOT, EBRXAOHE25g (BER <l 1.5mgDAERED LT
Tl 3 T & (01 o B HEARKE LTRIENES SR T 7 VAN EOHBANEFNT
WIS DERNT,

FENCHER L v F X IZI96TER D S19BFEPHFICHTTY 7 R Y FEELUTHBEINLbDE, £HE
JURASEBAERNTHI N AMEE LcboTH D, ArHckANTN, FERI319694F 1 A31H iCBE
taUtohs, EREEEDOY FF¥DEKEIZE~B08 EHIEHNFTY FMBH oto. I, KERBAAK B X UER
hick T, BEEGHNETTL0E2ET 5D, Fuk T RIE O EHRUA DBDEREIZIE LIS -7
cnSoOMEEE 2 m X 1 mX15em (k&) (KE@E300 £) o3 vz Y —hKkiE4d DI ENZEN0RT DI
%L, A~DRE Lo ARRBEEHRSEX, BRAAERE#KSXEL, CK (merzonin X) BXUDK (K
HAR) BRBXE L, 2h@hORKICHERO & 5 ic LTl L \2RAIE LTRR 1m#Es Ut #88
BELTIE, #E5ZMHBLTH 530 SELIRICEZAKARTLES S LS LBESZ, A NELOLTVED
FE L. EEIZI969E1 A3lE»56 A3 RETHA N AKRD SN, EE A BS L Th 53 1 ERE,
0%zl » AR TRX LD 2 RTFOAAI D FIFUAMARIE Lic, EBRETHR, EXLD 103" 2f
2] b, EEBERARICH L, B RER 1 SR IR~ R E M ER ORIV BN ERZTEV,
KiB#20C OF T 1 BB L,
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Table 48. Amounts of organisms (V. anguillarum) and food administered and

water temperature in oral immunization of the Japanese eels.

A B C D
Period merzonin-killed viable cells control control
cells feeding feeding (merzonin) (city water)
31, Jan. — 5, Feb. 33mg*  55g** 47mg 78¢g 13g 13g
1969 146 * 1.8°C 153 * 1.0°C 14.8 £ 1.0°C 150 * 1.2°C
7, Feb. — 5, Mar. 115mg 192g 149mg 248¢g 273g 290g
13.7 ¥ 2.1°C 149 * 1.5°C 143 * 1.7°C 15.1 = 1.9°C
8, Mar. — 7, Apr. 122mg 203g 158mg 263g 270g 300°g
164 * 21°C 164 * 1.7°C 169 * 2.5°C 179 £ 25C
9, Apr. — 6, May 204mg 340g 210mg 350g 360g 375¢g
21.1 £ 1.7°C 189 * 24°C 19.7 = 2.9°C 215 + 2.1°C
8, May — 3, Jun. 254mg 423g 213mg 355g 340g 308g
21.1 = 0.8°C 214 £ 1.8°C 19.5 = 1.7°C 204 £ 1.3°C
Total 728mg  1213g 77Tmg  1294g 1316g 1346g
Mean 17.4°C 17.4°C 17.0°C 18.0°C
* organisms (viable or killed), ** food, both in wet weight.
(% 82)

BXICETBREHE, #HE (LHCBER) BIUKMMOKE (PHKRS ERES) 5 R80T
Lo ZORIGRENTVD L IIC, FROKRICIISE DEHSIL, 20D EERE (RER) Kbid

EAEENIIN,

RAOTEX D OEIIMIC 2 B DREID EFRIE U BHEM, BXORBEICH LI mOKEST L,
B, BRMUEDL D OMBMAE LTRIEEBNTVLELADLNEREENAXOEDERALR,
DRIGRENTVB LI, FRK (AK) 3LU250%BK (C, DX) Ofucizd » A OEBIRIA

*

Table 49. Agglutinin titer by oral immunization of the Japanese eels.

. A B C D

Date Ig;llllesd Vcl:lll);e control control
feeding feeding (merzonin) (city water)

6, Feb, 1969 —* - - —
(56,54 g)** (13,11 ) (16,13 g) (14,11 g)

7, Mar. - - - -
(32,23 ¢) (19,14 ») (24,20 g) (27,20 g)

8, Apr. - - - -
(25,23 g) (21,18g)  (19,19g)  (27,19p)

7, May - 2550 - -
(86,32 g) (34,17 g) (28,18 2) (25,23 g)

6, Jun, - —12.5 - -
(65419 (34,27 g) (34,21 g) (47,25 ¢g)

* _: <125 or <25 ** pody weight of fish tested
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BUT, BERVARBBREINEDL 5T, B, FRICHELMFOR/NMBFREKII 12520 L25TH -
7:DT, BEM— L7 > TOBDIRERICII< 125 HB03<25 L) T &Lt B,

ERE#HEX (BR) KB\ Tid, BERESEREG3 » A BICEEM25, 50287k, LHLEICIHA
MK %S Lt THBEMO ERBA OIS, L A125, <125 L FoTLE » Tz EEREIZ
BHUTERRERICBOTHMOX LR, BRESIVRECTIEERR I B D O5NIEL 5 7,

WiC, EBRKRTH (ZEREEEL LS4 BR) KTE-ERRBERROERY, HEER 1 BEWE

’ C (control) B (viable cells feeding)
- 1007 P (control)
- @- )
< 801 ° Y e PY
& A (killed cells feeding)
o
= 60
(1N
= y0-
E Water temperature
:EJ 20 7 20.9 + 0.9°C
3
0 r ! I T T 1

1 2 3 4 5 6 7/ days
TIME AFTER CHALLENGE

Fig.18. Challenge of orally immunized and control eels with Vibrio anguillarum by intramuscular
injection.

FTORRICHEF 2 RBEHEHRE UTHIBICR Uz, BAFTRLUTEL LD IC, KEKRAEKEN0COT
T=A VU FXICHRARNERET S L, 2 A% T TIIOSEL BFETL, 1:BH%ORHETRIIS0~ 100 %
KIBDNEBTH B, AERDA, C, BLIUDROThOROELERES ZNEFL pattern AR
LT, TNHDRD Y FFICASEFEHEBER B THENEHNTE S, BROAREKRSXD
BAE, BRIICEEEERI0BEL->TNED, 2 ARICED 3 RBETRIMOR EHNTELLES,
BEE->TNE, ZORTCOBNEEERTIIE, LEEESXOAIRD ZEEHEENEEFL TN LE
ZBTEMTEBY, ZOHNITLBVSDTH - LHMEIND,
(% £©)

RHIC B BROREICET BHRROL D05 308, JIIE(1969 ), 197219 LT SNIESZKO
(1970) 3 HEHDRERSICET 2RBOPTRRTNETEL, ZORRRILEIETH S, BLD
HEEY 4, < RBCDOT A, salmonicida HEE LTI EN TV 558 (KLONTZ and ANDERSON
1970)'3) gtz 0 V. anguillarum %ROTORIEST # ) HA&RE(FRYER et al. 1972)39 % &
U4 Y 2(FLETCHER and WHITE 1973) %7 584 Sh T 5,

BAEITRINAFEOROMECHT 2 HRBEMEZROICE LD TH, THOIPIOKRESDL,
—IEBEE VS ETHRRIBH 1D AFHD (DUFF 1942138 55 1964 b2, Ross and KLONTZ
196513 FRYER et al. 1972139)), £D0BRNE -7 LBbNEbDN2HHD (PosT 1966, 1)
FLETCHER and WHITE 197337) & & D 56113 & - 72 { Pk bsiEtk SN B AED SN s o726 D



Table 50. Oral immunizations in fishes

Organism

Fish

Methods

Results

Agglutinin
titer

Mortality

Investigator
Duff 1942
Snieszko 1949
& Friddle
Hoshina 1962
Hayashi 1964
et al
Saito 1964
et al
Krantz 1964
et al
Spence 1965
et al
Ross 1965
& Klontz
Post 1966
Fryer 1972
et al
Fletcher 1973
& White

Aeromonas salmonicida
(Bacterium salmonicida)

A. salmonicida
A. punctata
Vibrio sp.
Vibrio anguillarum
(V. piscium var japonicus),
A. salmonicida
A. salmonicida
pathogen of “red
mouth disease”
A. hydrophila

V. anguillarum

V. anguillarum

Cutthroat trout

Brook trout
Eel

Rainbow trout
Rainbow trout
Bro;vn trout
Coho salmon
Rainbow trout
Rainbow trout
Chinook salmon

Plaice

CP-chloroform-killed cells,
64-70 feedings in 2 weeks

heat and merzonin-killed
cells, fed for 8 days

heat killed cells, fed for
2 weeks

folmalin-killed cells, fed
for 5 weeks

heat killed cells

viable and chloroform-killed
cells, 65 feedings

formalin-killed cells, fed for
98 days

phenol-killed cells, 18
feedings in 10 weeks

heat killed cells, fed for
9 months

sonicated cells, fed for 14
days

heat killed and freeze-dried
cells, fed for 1 year

higher than control

same level as
control

64 (3 weeks)
128 (4 weeks)

negative
same level as
control

negative

positive

higher than control

16 (serum)
64 (intestinal mucus)

immunized 24%
control 15%

no effect

no effect

immunized 70%

control 100%

no effect

no effect

immunized 10%
control 90%

immunized 60-90%
80-100%

control

immunized 45%
control 98%

Cutthroat trout (Salmo clarki), Brook trout (Salvelinus fontinalis), Eel (Anguilla japonica), Rainbow trout
Coho salmon (Oncorhynchus kisutch), Chinook salmon (O. tschawytscha), Plaice (Pleuronectes platessa).

(Salmo gairdneri), Brown trout (Salmo trutta),

861
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THd, 21 ), 128), 141), 142) INSOMEAFERIT LTS, IRBREONIFIERONED
STBIDOENEBMICATRE, BEHIVEBHEOENICE > THET L EBHLOWEEDNS, HUHEDE
HMHELCODOTORBRITIEELBbN S0, £LOREITRHI TV +AFICRIFINTES Y, Ross
and KLONTZ i€ &% “red mouth disease” DKEEICDONTORITVHIBETH S, WTFhiKLTH,
CNODHERREMAELTAL E, ARICBYABROGERTAARTHLEEZIONSD, HELEIC
DNTORIF BT INT N e, BRATRPPEHREBICZLNHDENL > TS,

AEROERTIR, £RERESXITI3EERIADEL RS S/, FRRBERR TRIOTHICETD
BNEDONIEET, BWEEARI T VBEFICEDONLE L 5, L L—h=k U FFicxdl V.

anguillarum AV TEORET L LRAETH I EMRT I LRI TEL S, MERRAERSX TR
HERDBEEINLE P T EVSATHY, ABRFFEDIERFEIC OV TRIAEED ZLEND 5,

73 BEI RoHOVEC et al.'¥®) 3= R/ 24 (O. tschawytscha) 13 E DY i85 3 V. anguillarum &
YUEIC T AR OBE ORI OO THMIBRITZED TH O V. anguillarum Drv=<Y VBT EA K
W U CISAMEORG T2 SIc kD, HRBRICH LEE LB EA» SNt & LT B, HIC
S, RFELAEREAEET A EEFARBEASRREINT, BRRETRES#IHFICDOAN
BE XD EDIENETELETRT EV D, o TEBEOEROEATS, EEEREE LI DICHEER
BHETVEDONEL -1 EDEZ SN, BRREBIGEOWETHEAREZTEIIE, & - LHERHEGR
DY TR LD EEDbNS, COXHIKKBBRO G EESHARED—DTH 5,

FA4E E3 & &

=k v o+ FiC V. anguillarum OFEAEREST S EICE D, BEXRTEABELE SN, THERRERIC
T BREN BB T BT EDBHRINI. CDL D BFHEERIC & 2 TUAELICRIZTKEDOZEEZ A~
tz& T B, KELC OBARTURDSEE IRV L, KEMSISCHS2BCOMTEINThOEA BT
RHEERE S, ZORITIRKBSESOERIADELERTAHPIITEONS T Esbb -t TlKiRE2T
CIRES 1B DOVAEEREII23COBA L FIZRILTH D, KEB23~2TC Y F FOHUKEEILE 5T
FRKREEZ SN, COXIBIFHKROTT, BOBESHAISHRINIBNRE  ORRTIIAE
LThS 2% TH 70, —MOFERTIZ1BMBEVIFLH -,

F7- adjuvant RV TREINA T FFRT~15C L0 HHBEHEKRDS LicshnichG, KD
SR, S 4 7 AL LA R MR T 5 T LD ST,

KICBROREIC OO TR LIz &5, AERTIAERKSRICOAHUADEENED SNlcts, vFF
KB ZRORFERTETHEEEION. BETIAFICOVTORIBESBROPEREL LTHEIH
1o

CDESIKHBTL &, EBRMICIRGERICEZERAROTHNARTH S LV IERVBEEIHRINTL 50,
BRALEVSTEEEZZLBE, TNFOARE, HERBETHIETLICBY 2 AR RRPLETH S
L, REORLERELUOREDME LA LV I REBFBEADEIN T S,

ABEDIME 2 4 Fi3IEFEIC variety iIC2ATEY, Fickb, #Bicky, Hr03Micky, zheh
PUEMSE MR B RSB LT AL EEZ SN TV 5B, ETHIEH 50 U FRIMIC vaccine
A ROBE LGEEABEEI 42 E LT, A—ME L 1 FTORKOELEDD 5 & 5 85I T25R
HETEEH, Z5TRVBACRSTVHRIPBTERNEN DT EILIES, # > T vaccine IK L 54K
BRASEDBRE VS BBEICE L TR, TR ERBOTHL Y FFEMRHORL TE o X DR EBINSE
B INE EEbic, B5TAHEOEMAEICONTORE &b ICKBOMEE L 14 7TICBT 2HAD
ERBREINBINREBLBNLDEEZL SN,
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REBICHY, KIROMHEESZ bh, KEBEBENL 2058 L OEEEED - BB ERERY
BEBNERA=FEICEATRAEDORERLET,

TRAMEDOLD S LDIEL, BxOMBELBD S &L LSS AOBEBE NIV EEREKE
EFTHE RPN AREECESBLBELETFET,

HERPEEBIRKRRMFTLED O CICNAEEER £ 3 U & T BB AFREEPRKEFHOHL
EFCRMERTE, 550 RAXOLD LD LB BRERMPSHOCKBETEBb -7 Ch
SOMEFICH L TENETNEHOBEERL T T,

B TR IR R R T i BB O BB ER O MR A VW 1 2 &, A EFRIGR—EtE
L OB A M EE BT KM BRI LB U TR O MR T 2R E 2B b - 7oo F12HE
WEEMERRR—=Ft, EREHEREHERFEEL, PENOBRH A SRS,
BHROS5 & 50 IERAFENORELZY, HicRBEREABEE2Bb >/, T RELBLELESS,

LHIBRLTORE « ERH 3V RISRERDON 515 & Ol TRIOKERBRISOBMB S OMEH L@
BEERN 0T, B, BRRKERREOR LBARICREZHICET 2RE - RERIC BV TRIGE >
WEEEEEEHEOI S, EXEH#TIRETH 5,

T 19T0F LI — MO KEBRICHB N T & - L RB AP EEFMKELHEEETREZOREHEC LS
AP LES B,

Bk, APRO—MWI, BRNICEED L CRMITEEXBENEREREHS EPMEA) Kk ->T
wbhhkl LEMFR L THEERT %,

B #

EHRXITTERR U ERBRICRRROEREREMIMATE LD ODTH 5, )

BI1E

T 1B L2 DMOBRMBADKADL S Vibrio anguillarum E53HEL, RBEC B 3 KEBRPIEL TR
Utze

1) EZMEHRT 2IEHROERIPETICBI 25T BELIEVY, Z0BRFRERIKE, £LLT
LRVNOECEE RO THE - (LFNERE, & U TERBLE®% 3 BEEL SO % 2 5 THIER
BHED 2 DDSDNH B T EBHERINT,

2) FIEORTIIBAKE L ERICERT ST LickD, BEDII chlortetracycline FHRETS
2T EICKY, ENTNOIBOMZ BT EBTET,

3) BFEOHMRBYUEICIT ] BHOMENES LTV A Ebh b, ILHTIREBRKECRNELL
BATTTRZORFEROBREEZI TV B EEL O, BEL TOEEKRDOIE, H50IREREEZ
FTO 2 RIRRIRA) ZBHOICTH LRTERD ST

4) 19654, 1966k XU 1967 FiC R ZMEMT LRADL SO INIRERE (1K) 1, 20k EE
BB X UEILERIER D S Wb Vibrio anguillarum L REI N,

5) FIRIFOE#T 2 (1967 ) BLUHMBFTORERT KA (197048 » 5 V. anguillarum
DI N, EHOBEMT 2OSH D OARICIE  OBLARBRPENEE LTV 2D EEZ BN

6) 1960 £ E  WBREERBILE ICEFEAEAMKORKERT 2 EEMERR) K7 ) A RBR
HEL, WThoKA» S S V. anguillarum HBHEEI N, BREIBKBICH ARBRYENELETH T &8
HRINT,

) 1934, 4BNCRET 1OE7 ) AHRSHTL, #HEBR, MLESIUENMETORE,»S V.
anguillarum HEREE UTHHESI NI, TOFORTIE, (ERBARICHLBEHTEH »EBHE (P
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7 %135 Ui chloramphenicol 73 & OHLEHME) OHREMBIFEALBDOLNLNL LD ORENUHEELES
125 Lo REEDHBERKIT in vitro RBICE > TH O ORI DML THB T EAREN
1o

8) DX 51V, anguillarum DEFIFHELIEAOBEDHERMB LS LcbDEEZ Sh, HEAIK
L BRBOFH « MR FICII KR ESRIEDH 5 T LpfEfi I i

9) 1971 4, HEEAEITORBIICE N T=k VY F FORBRPELHR S 1, LREARROES%
ST RBUICIIREE L TARRDELEL 72

10) 19654EH LU 1966 4F, EMER)IBICEVTEREBENE L THAKCERIN TV =F VI F
S RKEDSSE I NI,

1) 1966 4E, EAMIC B THKENREBZITIE > 7o = V< AICKERGYEMFE LT,

12) 1966 4, BB BEOEMA v F B LU H v/vF, 192EEREBMAAHORRK 7 12 EORADL LA
HSBEI NI,

13) MILEKERRIE T > TV 3 7 2OBEAEKBOTET ) FKICK 33 LV EFELK X 13RIE
Lit-THY, TOEREL V. anguillarum TH 3 T L BRI N7, (1973 4, 1974 ),

14) AOKREICHT 3RS, AO—ROIER D, BXUEHOMORWFREERELTHL L, T2
IR T L ARRLENSERT 20RO MRILI L THEEEZ LN, TLOET ) 2 HRED
Z B DICIBAN LB ROFRYSSBELEZ DN,

FlE

FENC NETICHEE LV, anguillarumic 0T, ZOWREEEL, 2hs LAEHD O EE - |EX
Ni-ABOWIRA BT B & & ICHHT  Bergey’s manual of determinative bacteriology (8th ed.

1974) kKIS ABD type description IKOWTEREMA 120 T ROETHE S fish-
pathogenic vibrios, EiC (3 Vibrio parahaemolyticus & %\ M Vibrio alginolyticus & ARBE DR & D K
b I,

15) 19654E 5 19TAEERDT T, T2, =k VUFF, =V2X, nN=F, A/ FBLEKIHLH
g U7 V. anguillarum 61E#kOMREBE L1 & A, BMREZOMTH L DHOHERARHBIKLT
SIENFEEBLUYFFRCHTIREM L EDATRELIC—FH LI, T oDHR%EZHF L Bergey’s
Manual @ type description & Wk U7 %R, TN TOMkKIT V. anguillarum EREL 5 5 T L 03HHE
Rahto,

16) EHDLYEMKROMAIR B LOAED SHE SN V. anguillarum OHRERE U TRE LIAER, Bergey's
Manual o type description izi2 indole A BT OV TDRERK LY, HTITEINDNERMDHELEZ DN,

17) Bergey’s Manual K28 & -k Sic, Vibrio piscium, V. piscium var. japonicus ¥ XU V.

ichthyodeMis %V, anguillarum @ synonym &9 3 & & ZBEBHETR—EEL LI L EEZ SN, 4
BT ABDOKREMICOWTOREETEY, fFERRBAEMENMRIZG TR REROENESER/LTA
BAEN L DD type KA ZRBENHBLEEZ SN,

18) RAETCHOMEZIVEEINBELOBEShiIcIN TV fish-pathogenic vibrios DR
2R LIET A, =V=RIT3 V. anguillarum & RBIBOREEGELEL TN B EEZL LN, TBE
AOBEROERE: 20 E V. anguillorum &35 EiC3EBH B LEZONT,

19) V. anguillarum & V. parahaemolyticus % WE#gE L1z & ¢ 5,  arginine dihydrolase, lysine

decarboxylase, sucrose FIf, Voges-Proskauer reaction, AL & DELZHMER, LTV FFIK
St AIREHICENDD 5 LR INT,

20) V. anguillarum & V. alginolyticus % H#k Lz & ¢ % arginine dihydrolase, lysine decarboxylase

EATM S XKUY F FiCH T 3RERL EICENDH B L LD -1,
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V. anguillarum (PB—15 ¥, 72HiR) 9 2 S kAL JUBEADORSHLRILEDL, =
R VU FFERBMBRIGEY, KRUEEROERFERICDOTRE Uiz, COBEBESROBRICBT,
ERREOOTLIENIKE > TOBL LD Y F FBHTT IHA L T -7 BEAMBHNBASS - 7=
OT, TDRRCEBL, EBHOBREIUER L ADOANEEHSHICT 32 &ic kY host-para-
site relationship OD—~FE% & 52 TH ke,

21) V. anguillarum *BEOBKABLIUBERICERE LIcECAH, =R voFH, 3—oy cuFF
BEUFY s VRAHCHUBOBRE®ERL, =Y<R, 2084 BLU wF b MBS ORSHA T
Utehs, a4, 77BLUF/Fa 3BDTEDBRSHUDRIED 12,

22) BEHLSHOACHESEBENAS TSE AT LN ELO=F VY F ¥ A REOKEMRERE DML &
LTHY, BRRFEERI UL s, Bk GERBEKPEEE) 520 BOB5HEICE - THRKX
HHLEDBTEY, Mk, ThETANENBEOHEEICRE IS 2EBHETH L E0bh o7,

23) RREENLE U THANERETES5A, ERERIAKEI0g M 1y (BHEER, LEK
8 X 108 cells) BBHTHBC &, ﬁu%iwgutfénﬁkééméiD%%m(ﬁﬂﬁ&bfﬁ%b
2%C &, KERICTHERAMKLTHBH20CHAMTH B &b - To

2) =F v FFIEKHE (PB—15 #5) %AERE 100 g4 v 1 g T 5 L0FBLI LD v+ + BFHTL
7o, EEEAE01IgsT2LRHEARIRBETE DT,

) ImgEMINy FFOmEK, P, Mis X OBBICBO CTREBER®B 2 L, Bt
(HERES6RFRIH) DBI%IZ 10%/ml or g @ level IKEL T CHICHL 0. 1 AR Sz v+ D
BEMBPOEREOMIAMKMERAL & i TH00ICRED L, T2ERIEICIIIZHE LT e,

) IgAERIN Y FFBLU0 I gZ BRIV Y FEOOFRICBIOTS, hematocrit 48,
hemoglobin £ % W3 FRMEREIC B 2E(LIZED SNITH - T,

W)Em%wg&m&wfm,lm%&ﬁéntvf*&le%&@éﬂtﬁ%#@@mmkéﬁﬁw
DREH 50T FHICHIER 6 BB ICRBMITEM U FRRE, FIE0Y+ ¥ (1) Tiz0BED
LG 1= DICH L, %EOYFF (0. 1mgERE) TRECHEML, FhRSAEOMEICK S ES LT
5 LRI N, .

) WEABEHICRAE M L RER, BE SNBSS OH RS X CEAERIC B T
L, ThBMHICRD FHRGERINLFBPEA O3 L, BENSKNES 0 S LTV 3T & 45
Hohtc,

29) ARZBERLE LI EBARITITY F FICHT 2EHRH TS SRED T,

30) RHIIE < DB~ Y RCHT BREMATR I > Fro HERICE » TIRBERARTEMS B -7
B3, OB V. parahaemolyticus D~ U 2T BIREMEICHA S E55<, ARIZ—BIICIR~ Y 2iC
BEAERFEBELRITVEEL SN,

#

=h YU FFERRUCH, RBRGIED TH%EOBREEEINE U TRl t it Ra /.,

31) AMORRE Y F FIHRNERET 5 &, MERTUADEL SN, SBEHICRICH LT b EES
SR AR L 1z,

32) WEBERRE &3 Y F FOFUKEEICIARIAS BE5T 32 &b ST, 15 b kRL
CTRYF¥BHUKEEE ST, KRISC L ETHAZELE U2 MBI AR SRS L, L LR
Z2TCICE T LW TH FUAEE DM RKRBC OBA L b 5T, KEB~2TCH= & ¥ v + + OHk
BEEDL D DIFBARTSH 5 &£ Dt

33) KIR2B~2TCOHA, BHRBHIORE D S 2 BRI ICRER DI THRS NI, bR
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Ti2 1 BRRICHER SN, T#FEDATIE, Freund’s incomplete adjuvant vaccine % H:5 L kg 7
~15COTFICBWIIGE, BHORE, K4 H AR THIkBRER I NI,

M) BOKEERERL /LA, merzonin BEHERICENO TIIIUKIZELE SNITH > 7o 58, LS
BRICBOTRE titer 1535 BERTUADEESAD SNl, BBETO O OFkREL L ERRESKX
DRICERBEEAD 1205, T OBEZRHEERIRD S iih -1,
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Summary

Part 1

Vibrio anguillarum was identified as the causative organism of epizootics of vibriosis in Ayu
(Plecoglossus altivelis) and in some other fishes cultured in Japan.
1) In every spring from 1965 to 1967, young Ayu, which were caught in Lake Hamana, a salt
lake, as seed fish for pond-culture, showed heavy mortalities during the period of acclimatization to

freshwater. A considerable part of the mortalities was caused by an infectious disease. The causative
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bacterium of this infection has been identified as Vibrio anguillarum.

2) In 1967 and 1970, similar disease occurred in stocked young Ayu caught in an estuary of the
River Tone and along the sea-shore of some other districts, respectively. V. anguillarum was isolated
from these diseased fish in each case.

3) In the summer of 1969, an epizootic occurred in Ayu in freshwater ponds in Shiga and Nagano
prefectures. The causative organism was identified as V. anguillarum. Since these fish were caught as
seed in Lake Biwa, a freshwater lake, this was the first time for the bacterium to be isolated as the
etiological agent from Ayu which had exclusively inhabited freshwater environments.

4) In 1973, Vibrio anguillarum infection was prevalent in Ayu in freshwater ponds in various parts
of Japan, and led to heavy losses due to the ineffectiveness of sulfa drugs and antibiotics, which had
been frequently used before in controlling efficiently. .

5) In 1971, V. anguillarum was isolated from the diseased eel (Anguilla japonica) cultured in
freshwater ponds in Tokushima prefecture. The water of these ponds contained a slight amount of
sea-water. Ever since then, this infection of cultured eel has repeatedly occurred in that district. In
contrast, such infection has never been observed so far in eel ponds in other districts of Japan.
6) From 1966 to 1974, V. anguillarum was isolated occasionally also from diseased specimens of
such fishes in sea- or brackish waters, as cultured rainbow trout (Salmo gairdneri), yellow tail (Seriola
quinqueradiata) and Kampachi (S. purpurascens), and wild grey mullet (Mugil cephalus).

7). As described above, vibriosis has recentiy become a serious problem in fish culture, especially
in Ayu culture in Japan. It is wished that the actual method of Ayu culture should be examined

radically anew, in view of controlling the occurrence of this infectious disease.

Part II

The microbiological characteristics of V. anguillarum isolated by the present author were studied
comparatively and comprehensively. The type description of V. anguillarum listed in Bergey’s manual
of determinative bacteriology (8th ed. 1974) was discussed on the basis of the characteristics of the
strains isolated by the present author and some other strains reported by foreign workers. Furthermore,
some comparative studies of the present strains of V. anguillarum with other fish-pathogenic vibrios
reported in Japan, and also with Vibrio parahaemolyticus and Vibrio alginolyticus were carried out.
8)  The characteristics of V. anguillarum isolated from various fishes as described in the previous part
proved to be identical with each other (not serologically), and these isolates were reaffirmed to be
classified as V. anguillarum in referrence to Bergey’s new Manual.
9)  From investigations of the present isolates, it seems necessary to revise the type description of
V. anguillarum in the Manual for some items such as indole production, growth at 5°C and some sugar
utilizations.
10) It seems reasonable to combine V. anguillarum, Vibrio piscium, V. piscium var. japonicus and
Vibrio ichthyodermis as a single species, under the name of V. anguillarum. At the same time, however,
it is suggested that V. anguillarum should be divided into separate types on the basis of the differences
in pathogenicity and in some biochemical characteristics.
11) It was indicated that some vibrios from rainbow trout and marine fishes in Japan, as reported

by other authors, can be differentiated from V. anguillarum by certain biochemical chatacteristics
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and by their pathogenicity.

12) From comparative experiments, it was demonstrated that V. anguillarum differs from V. para-
haemolyticus in the following points; arginine dihydrolation, lysine decarboxylation, sucrose fermenta-
tion, Voges-Proskauer reaction, NaCl-tolerance and pathogenicity for the eel. Likewise, V. anguillarum
differs from W. alginolyticus by arginine dihydrolation, lysine decarboxylation, NaCl-tolerance and

pathogenicity for the eel.

Part III

The Japanese eel (A. japonica) was selected as test-material for the evaluation of pathogenicity
of V. anguillarum, and a method to confirm the pathogenicity was sought for. In the latter section of
this part, some host-parasite relationships in experimental infection were investigated.
13) Susceptibilities of several freshwater and marine fishes against V. anguillarum (strain PB—15,
from Ayu) were tested by means of intramuscular injection. As a result, it appeared that the Japanese
eel, the European eel (4. anguilla) and loach (Misgurnus anguillicaudatus) possess a remarkable sus-
ceptibility; that rainbow trout, black sea bream (Mylio macrocephalus) and yellow tail have a relatively
high susceptibility too, but that carp (Cyprinus carpio), goldfish (Carassius auratus) and crucian carp
(C. carassius) have a low susceptibility. '
14) On account of this high susceptibility and for practical convenience, the Japanese eel was
chosen as the test-material fish, and a method for the evaluation of pathogenicity was sought. The
conclusions were as follows: intramuscular injection proves to be the most reliable method and 1 mg
of the bacterium in wet weight (8 X 10® cells) per 100 g of fish body weight is the adequate dose for
inoculation. Even small eels (more than 10g in body weight) can be used as materials. The ex-
perimental results can be obtained by a water temperature of 10°C, but show up more rapidly at 20°C.
15) Under the above mentioned experimental conditions, more than 90 % of the Japanese eels that
received a dose of 1mg of cells of the bacterium died within a week, while none of the eels that
received only 0.1 mg died. It was confirmed that the number of the bacterium in the blood and in
some other tissues of the former eels augmented slowly up to 10° cells/ml or g; and that on the
contrary, the bacterium in the latter eels diminished in number and at 72 hours after the inoculation
the bacterium disappeared in every tissue.
16) From hematological studies of the inoculated eels, it was proved that no change had occurred
in the hematocrit value, the hemoglobin content and the number of erythrocyte, even for the eels
that had received a lethal dose (1 mg). But changes in number of leucocytes, especially of neutrophil,
were markedly contrasted between the eels that received 1 mg and those received 0.1 mg.
17) From the histological studies, it could be shown that the eels which had received a lethal dose
fell into a systemic septisemia.
18) A supernatant fluid of the sonicated cell suspension of the strain PB—15 was proved to have no
toxic effect on the eel.
19) Most of the strains of V. anguillarum showed no pathogenicity for mouse, but in a few experi-

ments some strains exhibited pathogenicity, though weaker than that of V. parahaemolyticus.
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Supplementary part

Some immunological laboratory experiments were carried out, using the eels as test-material.
20) The eels produced agglutinins and protective immunity by receiving the merzonin-killed cells
intramuscularly.
21) Water temperature played an important role on the formation of antibodies in the eel; within
a temperature range from 15°C to 23°C, the maximum titer, viz. 800 ~ 1,600, were attained more
rapidly at higher temperature, but no difference was found between 23°C and 27°C. No measurable
antibody was produced at 11°C.
22) The agglutinating antibody induced by Freund’s incomplete adjuvant vaccine were maintained
for about 4 months at a low temperature of 7 to 15°C.
23) An attempt was made on oral immunization of the eel against V. anguillarum. The group fedon
merzonin-killed cells did not produce antibodies, but the group fed on viable cells produced circulating
agglutinating antibodies after three month’s feeding. It was shown that the protective immunity of

the eel fed on viable cells was very weak however, even after four month’s feeding.
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Plate I

Vibriosis in young Ayu caught in Lake Hamana.

Vibriosis in young Ayu caught in Lake Hamana.

Induced vibriosis in young Ayu by intramuscular injection.
Vibriosis in Ayu cultured in freshwater ponds.

Induced vibriosis in the Japanese eel by intramuscular injection.
Induced vibriosis in the Japanese eel (Inoculation site).
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11

Induced vibriosis in the Japanese eel.

Vibrio anguillarum phagocytized by a neutrophil in the blood.
(after 30 hours since inoculation with 1 mg)

V. anguillarum in a neutrophil in the blood. (1 mg, 30 hrs.) MG
Skin of a control (healthy) eel.

Muscle of a injected eel. (0.1 mg, 24 hrs.) MG X100

Skin (1 mg,24 hrs) HE X100
Muscle (1 mg,30hrs)  HE X100
Muscle ( " ) HE X400
Muscle ( i ) MG X400

MG - - - May-Giemsa stain, HE - - - Hematoxylin-Eosin stain
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Plate 1II Induced vibriosis in the Japanese eel.

1 Liver ( 1 mg, 30 hrs.) MG X100
2 Spleen ( " ) MG X400
3 Spleen ( " ) MG X1000
4 Kidney ( " ) MG X400
5 Heart [Ventricle] ( " ) MG X100
6 Intestine ( " ) MG X100
= Vibrio anguillarum



