The Journal of Shimonoseki University of Fisheries 33(1) 37 — 112 (1984)

24 BHEEO T O E T ZRICET 505
BN

Studies on the Aeromonas Disease of Cyprinids
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®1E F R

TOES AR T4 B oflcr,
F v ¥ g (Carassius auratus),

FELTaAg
7+

(Carassius carassius) & & 042 H <Y #  ( Psendogobio

( Cyprinus carpio),

esocinus) 5 EIZHYT B
FBEHTH D, £ ORI ETERIE, Bk 5 U
%-MM%$UJWT%

AIRIIERL L R 2R 1 4 B osiicg, 3 -
Doy NNEEETEIEL T OB LM KEE (Infectious
S, BERIZ>VT W, B
Scuarercravs  (1930) 45 Pseudomonas punciaia f. ascitae

(ARHEL 8, OB Sheszko (1957) ISk » T, Aeromo
nas puncteie IZETIE S 7)) IEERT ARECH 5 2 &

EWE L TWD, EHRMEEARNE i, Wonosr (1949) 35 &
O Wunper and Domprowski (1953) SBT3 k5 i,

5, MENED Aeromonas BHIE T
gD

Dropsy of Carp) %

FELT P VIS T A8 E, K35 Y FEPLIC
B 2B E ST S NS, BB, B BROM

L7 & G HIKOIE 0 EOFER 2 B U T &%0RSB % 12
0, BRREEDODTHEG, BHE, B SN
L OPR/FT, WHERIIEOEODAT S, Tomasee
(1965, 1966) # LU Fuan & (1971) W, @k ’U@ffﬂ
METANARSEEL, B U’j‘ﬂ?x[%ﬁ’{i}ﬂ Lizl &
%mbfwéoit,%%v4»x@&&&w~,Rma
dovirus carpio &y % L, SMW % %‘6 AV A EE
(Spring Viremia of Carp) &IEFRd 5 2 & AL 7
(Fuan &, 1971), RIETI, (RGN ,JK%EODO 5, &
UCTHBIRE T 28UBOERIC>0TIE, w4 LA8
PENTHO, Fuan HSHPRIBL 2EY 4 L A ME O 4
P22 5
=7, BEHEICOWT Fuan (1972) &, &b oy 4
WADHHENTERNE & s, BMBE SR HPRE
b T, PRI % (Carp Erythrodermatitis) & I .35 2
BB UL, 2 D%, Boorsws and Browvaerr (1976)
—h & U Boorsma % (1977) &, KFHD 2 4 » o Aeromonas
salmonicide DEFEFIE L > HHI8 4 57 8EL, BB
CHRILIzZ 2B MILTVA, Lizd->7, Bl

B>\ H 490 A punciata (Bergey's Manual of De-
terminative Bacteriology 8 8 M{IZ 1 i A, hydrophile )
REBLEEENICZ D25 5,

DRI BT, SR OERE LT,
FrXaB LUK T FIIRET BRSEWNE D, AHEO
TRIVEEIE, B L OBHROTFMS S CiET $ 5
BN S (1975) 1, B s A hydmphila, Pseudomons
BB £ O Moraxella i 1s & DB A SV EEL, 205 5 5, A
hydrophitia @ # S THE L ¢ 1y 75: HMIXdbom,
AU —RERN & 3 5 IR B 5 LR T B, &
D, DBED HAF L LARE U OMRETRy £
Famod, HREEETS A salmonicide DIHIAS L S
NI EBHU SR TS (Anonymous, 1977),

=%, TABUAOHEIC S B, BB Aeromonas
KHS BRI D VT, W ohO8EMS 5,

Duuv (1938) ik, $AM f O Labyrinth (Betia splen-
dens ) % Paradise fish (Macropodus opercularis) /v &1
LS B, REOHME TEHTR A S BRI HO LT, M
[Eeap)ied I}\'i THHEL, LOBIKE%E Bacterivm lepidortho-
sae L UTe, AWE TS AGHoRE T, WMk 5
0, MESHUCHEE A ALEET D, Y R e,
MR RIS, 4 ¥ F— Wl L OV 5 F v kst v ¢
NLIBT, VP RIS EOMEERT o &ms, B
FEDODFTIL Aeromonas IZ AN D XS E BN S,

Frz, RE(1962) Wy ¥ ORIV T, FKE -
LB & O MR R /s & ORIV BFE % 170, #5BEE
(BIED YT A hydrophila) & Pamcol~
obactrum anguzll:morlzﬂ?rum (RIEEO ST Fdwardsiel-
la tarda) TH % B OPIZUI, 08, Wik

A. punctata

BO(1976) o J: =T, A hydrophila & E. tarda O 7 + %
KT DMEERIERE L EHW S piIc M, L8
(1978) 1Kk o>T, 2> OMIBICIES <BERHENDORFHL T

MBENDZRECTHEEPEWa N, BT, A
hydrophila FERYSHE W65, E. terda BEYE % /35 21 085
ENRRE B o &f)f*—ﬂ&ftb'cméo

EDE L, KBENO 7 212 A hq,uefaczens (A
hydrophila) V33 <EIFAHIT U2 L U, 1970),
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PR T 212 b A hydrophila BWHE MR I LT S

(- B, 1977 @ % - SKPH, 1980).

SO EHIT, 24 BRIEHO T AR I U iR
FIRTHIRE O HERG, &6 I 4 BRSO HUIC
B s, I Aeromonas BREHE 122 W T ORLHHE LR
SEARM

b#b m%k:&é’*i%hw1¢a< nému
KES - LB (1966) OWEFHHITT E L, KEEK
nd,ﬁﬁ%kmﬁm:4~Wi® m&%%&mouv
BRI B 23 HERAREE U, RS S L E n
HMoOMBEsHENTODE, TORTL, 77 sEEOK
Wty s Y, VP RIGHEClE DR UBE N 2%
PEE T AL, MRS B L& < BN
LRI, 2LT, K ILRLE, KO Aero-
monas BTN THLHEBRTND

uL®$5k.34MMM®xU%+XMK%d %
W, BROKE - LEORRIELIMC S S s, AN

OFEREORMRPBID A H = AL HTIfin -
WTH, BELMRMB LR THEL,

CERO B R S, AR TUHaEETREL
ARRRRMA, S, MEEIEEL, m&ﬂmwwamr%%
EROT, FOMHRAERN, HEENEEZWERICL LD
Ut i, SO WRE {4\'58"3 Aeromonas 75, 8%

PEEROEBITIRAIBL A DA LIZHP>NT, HADA b
LAERBARESE LI 2HNT, fmmm%d%a&tb
v,$%®%&nﬁ&®%%%ﬁ WMt, X512, S

i ONON 3 A V)Uk)ﬁﬁ“w/&?m;f’rfd &, a4

Table 1.

Bfffloroeh 220,
E LT,

s, 1 ES A% (Aeromonas Disease) 5 AF54 L,
B D Aeromonas JERNE 123 -5 < AUH O BRI IZH L
T, Ecusa and Nisuawa (1965), Butrock & (1971) 8
SO (1978) M CICHVWTWA I Ed S, KT
WENSITHE U CARPFRZ M4 2 2 LUz,

WA ST L &S

F28 FRAOKERNSG S CICIRFIIFRR

SEZHCTHE L D0 B ROFRIZOVT, 20
SR, “’fi"J, ?”fj’ffﬂ%’k"’ﬂﬂ&i 5 O MRS 2

s, A B LT OB MR T 5 2 & 2 3H
o

ME B L UHE
A IWBRTRE LT, y¥TL, F

¥, 7FasTichwy hORKR, BF203E % JiE
L7z {Table 1),

PIRRALIRSR  203ROFEMIC DT, SMERYZ S TIT
IO N k=S U AN

FIEESNRE FAROBRSBEELL, TT VK
TEELIZDB, 574 ik bHlET-1, 2ULT,
ANThRYY Y et Yy THROEAEERL, REIL
to

MASRE  LIRA0> 5, vI424R, =V %
TA2RE, FU¥Fal10R, VIR, A HETREEMV,

Sources of diseased [ishes used in this study

. Number of fish Body weight of fish Source
Name of fish . . .
examined examined (g) (Location)
Common carp, Cyprinus carpio 7 85— 900 Nagano, Y.'amanashl,
(Linnt) Yamaguchi
Fancy red carp, Cyprinus carpio 52 991350 Saitama, Tokyo, Kohchi
(Linng)
1dfish, C 1 t ) )
Goldfish aranzus auratus 08 10— 250 Kanag-awa Nara .
(Lt & Niusox) Kohchi, Yamaguchi
i i C 1 . i N .
Cruman carp ATASSIUS CArassius 47 26— 160 Ibarakl, Yamaguchx
(Linng)
. dger, . . ]
River dodger, Pseudogobio esocinus 5 15— a1 Yamaguchi

(Temmivek & ScnLecel)
Total 203




Tuoma D MERELE
fill 1 B0

18

HL
BW92.6% TH-1z, 20T,

2o TOEMD,
S

- s,

M s TiIcA~T b7 )y Mk
tricaine methanesulfonate (MS222)

Fedh, AN ML R R O T,
w%ﬂMLRO%M%ﬂw
~NT R

s

1B R IC & o 12)
;'k’j(}:f vh (:24‘\
m&k&qfwmbho

% ®

TR DRI FEBE %
b, HEOKE -

(63.5%) B kU (62.6%)
M (47.8%) %

(Plate L, A~D), #7z, il

Fr¥Fas7fi

Table 2.

m

LB,

,u’\f

RROSME L 5 UICERERAEIR
Table 2 IR UL 72, W E DM
P4 B

meMt§<mmén
‘f?*’: (83.7% ),

fE

TR A
KBk

oy k

182 1%

o M EL HS5R

(43.3%)
(31.0%) w EDFERG NS BB
Jik, F oy ailgmo
WEN SRR Y

DR

XRX0H L HHNIE o, THRPIFEEFE ks pR

HoNgEM» T,

%, WAOEREREOFhofiic LBl T, =

~>0>§E£t’@ RE R, B0k, BEOIFFLMIIC
BUBHFE - M EMGDF - il 25, F & A & RIS
Bu, Ji‘wt ADFEHRZ LG, BEHEMR 1 ~ 28R 1E

e % %Umfh o MU IFREE & G & U B85 T
MEHSH, BEEITREEOR » BT - il sshh,
BOMB 2 R C RN <0, BE s8I s - T Y
HERITH B, BB e, 78 - OB SR

EIRFH TR WA E N, 7, Bl s OB &
HIZ, 2B FEIGONICEENEYT S BB, R
HORRIZONT, Ok mbmW%W@&MQﬁﬁ.i
TG B ORI 5,

B2E  RAOHIENFFR
%m@ww“mm T OOHE % Table 3 ISR U 2,
Mk »TE2DPOEBHELENEL LDOO, BEOTMAT L

Revealed frequency of external symptoms of the diseased fishes used in this study

Name of fish | Common Fancy Goldfish Crucian River Total
No. of fish carp red carp carp dodger
Symploms 71 52 28 47 5 203
Congestion and hemorrhage; (%) (%) (%) (%) (%) (%)
Surface of body 93.0% 90.4 85.7 97.9 100 92.6
Caudal fin 94.4 92.3 71.4 66.0 90.0 83.7
Basal part of caudal fin 50.7 65.4 53.6 34.0 20.0 50.2
Dorsal fin 74.6 42.3 71.4 63.8 40.0 62.6
Basal part of dorsal fin 46.5 46.2 32.1 19.1 20.0 37.4
Pelvic {in 67.6 53.8 50.0 74.5 80.0 63.5
Basal parl of pelvic fin 35.2 59.6 35.7 10.6 80.0 36.9
Pectoral [in 43.7 44.2 53.6 25.5 20.0 40.4
Basal part of pectoral fin 49.3 32.7 25.0 8.5 0 31.0
Anal fin 45.1 46.2 75.0 40.4 40.0 48.3
Basal part of anal fin 38.0 26.9 35.7 12.8 0 28.1
Abdomen 49.3 51.9 46.4 42.6 40.0 47.8
Anus 43.7 44.2 46.4 38.3 60.0 43.3
Eyelid 22.5 17.3 32.1 23.4 0 22.2
Protrusion of scale 18.7 32.7 42.9 42.6 ¢ 31.0
Exophthalmos 8.5 7.7 10.7 4.3 0 7.4
Ulcer of skin 4.2 5.8 10.7 4.3 20.0 5.9
Abdominal inflation 0 1.9 7.1 0 0 1.5

¥ Revealed frequency of external symptoms (%) .
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Table 3.

Revealed frequency of anatomical symptoms of the diseased fishes used in this study

Name of fish {Common Fancy Goldfish Crucian River Total
No. of fish carp red carp carp dodger
Symptoms 32 26 18 21 5 102
Gill; %) (%) (%) (%) (%) %)
Fading 46.9%* 57.7 72.2 28.6 20.0 49.0
Liver (Hepatopancreas);
Congestion 34.4 42.3 38.9 42.9 40.0 39.2
Fading 21.9 26.9 33.3 19.0 20.0 24.5
Dissolution 12.5 19.2 27.8 4.8 0 14.7
Spleen;
Congestion 34.4 30.8 16.7 42.9 80.0 34.3
Swelling 25.0 11.5 16.7 33.3 20.0 21.6
Kindney;
Congestion 28.1 38.5 27.8 38.8 20.0 31.4
Swelling 18.8 23.1 11.1 19.0 0 17.6
Fading 12.5 19.2 22.2 19.0 0 16.7
Disgsolution 9.4 11.5 11.1 9.5 0 9.8
Intestine;
Congestion 71.9 53.8 44.4 6.2 100.0 64.7
Standing mucus 46.9 30.8 33.3 47.6 60.0 41.2
Dissolution 31.3 23.1 50.0 28.6 20.0 31.4
Intraperitoneum;
Standing {luid 9.4 11.5 16.7 4.8 0 9.8
Accumulation of fat 15.6 26.9 33.3 19.0 0 21.6
Abdominal wall;
Congestion and hemorrhage| 43.8 23.1 11.1 19.0 20.0 26.5
% Revealed frequency of anatomical symptoms (%) .
UL, PHEEE G 7% TH -T2, 20T, MO (2) BFRE (RTRERR) B ORAIIC I, BREao

1 (49.0%), WENORKEH (41.2%) B L TR
90M(%2% ) BB IR, EO0EL, RO
3 it (34.3%), BEOS -1 (31.4%) &5 CILBE
®MKMM($A%)a&mwﬁﬁm4m¥<mMWTm
Wt i, FAEINCE, v L4 OBBAEOTR -
M, FvFaDBEchy s ‘?(’:2?33\07:*‘0)3};-1‘%&3(0)”&{2 Jr<
W, WFRLEL YRR H LN,

=75, WROTHROMITISfE D HERO BRI >V T,
TRUICRET EBOTHD

(1) g2 Jffif;(w)f”ﬁ?/“ﬂ)}iﬁ Bl AHIEICE, FEAE
TALPERY S g, AR ORILE, - & U8
MR MOEMIIC I, SO L T, BUAaTELTL
L EMEN,

mwﬁk@mwmm@aoommhbn,ﬁ%@ﬁﬁu
P THEEED SEEEL TV, OB OR
fRICEHETH Y, BEROLOTEI >SS LN DL E
FEIETH BB,

(3) BE RBEOHOBAOBEICE, BHREOD -
MEEASES b, BMEHOMEKOPRCSBESBEINS
CELPL Y, F, BEEOBROEKNICE, e
BLUBIERBLEBER NS,

(4) Bl AMBORIRIZE, S -lB K CHERAE
WANB EMSVN, BUEICGEBRES SRT, #
ﬁ&%&&mw@r< FEROHTICHEAI BT HZ L,

(5) B WYNHOBBEEATAELL, RRFM
LT BHIRE “’Ca?) M, RHTHEMPELL LS, JO&
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5

D BB QNI SCREAZ IR LTV S
utm%momﬁwﬁﬁb/rmww%m,Eﬁﬂbtﬂ
P <RILL T B, TOLD BEBEOPIICE, At
DR AN LTV D

(6) PR HevhERL, Tofiofmio, R
PHEFT U e & OOBIEPIC I, MBI E SR GO
EPEHLTOWBLONHRI NS, $1, &l cdn
WEEATVWBEZ LB 5, JOBKRDENL, £hICHE
AT 2 EELROBAL BN, PETHL LN
B, Ef, FUFalli, LROBHEEHLTOLE
SIS < ahiz,

() mmEeE SMIIOIEROMIT U BRI, P
Bofia s GIcHilins s s S &SNS -1,

Fii

HWIE  RAORIEESFARE

PRI MR U R, R T OBzt
WURROEEFBME SN,

(1) BSEE  SRAOBIIC, BMIOIEKSE LU

PEHHN, FOREINETHL, BHILENTOS,
MM, MOMEH, Wia o CICRmWe &, g
MBI NS, £, MMOBBRAIL <, BeRIES

%mbnf(HMeIE)

(2) BB BEOHIMA DSORGB

BEAAMEIRE L, KRELELEH sR/Z0, Ml L
WDIRRUZIE, OB SRS ORI A N E e,
THENED I IBSEN A b ke, F 1, IFMEI O &E
BT PR S S OIS BRESRD ST,

(3) KFig (RPREER)  REIMIORRCE, IOk
WhHHNHBE T, FHIREORMCEEEEdshg
Ve AT, MM OMBAEEL T, %@K%kU/A
ZHRASBM L, 3 5I0RMERASRFclxans k

K

7Y, WELBHEL S OO REER BB SN S,
RIS, RNEDS -0, FilRZoRodh,
Bids L OB ESEE SR, TR0 BIER S 5
niz, )

(4) Bl BRUHoBEcE, Mok
o mﬁbn o FERDMITIZHE - €, FREOH:
FeEYER, 3 S ICRAE LA OB s & O
R s h, BEEMFBEINT (Plate ], F),

(6) MEE  RAIIHOMEIC W, EBIROFMAS S S
NhH, LRV, BEEERIC Y ¥/ SRl & ORI T
B, BRI & ORPATRYBIC 22 - C, WMok
LT B, TAROEEIICIE, NBYFY P L

TWBHIEH, OB ES s (Plate I, G),
(6 ﬁ%““‘ BRPHR OB I, KO RIEE,
BEEREICB 5 BMIMAE OE 2 & O PRI OB A

HoNbd, EIERICE, BBICBHP L CTHSED, [
HLEMEORES K OCEMS2FEOMIENBE IR
(Plate I, H),

B4 RAOILEFHRR

RO UMM ORI % Table 4 10K U 12, 56551%
4HD2 T4 T, FHHRMERHEPI63+10.9 (X
107/mm® « LUF, HEW) ¢H0, FEAT A2 Yy b
f1432. 243,41 (% « BUF, BUEW) Tdh -7, SEFik
9~1BBHD~ T4 ¢, RMBEH LS. 6THD, ~=
b7 Yy MEX28.243.03TH o Tz, BB IBO Y F
TA T, FRMEREA172413.5CHY, ~w by Uy b
132,53, 57T H > 12 DI L, 58k 7 ~ 9 B¢,
FNENIILEE.9, 25.812.06CH 10, FMHIl~158
DF v Faeid, FMEREHI08E6.6THY, ~vw b2
Vv MEE20.921. 81T H o o, FRRIB O F S

Table 4. Haematological characlers of the diseased fishes used in this study
Name of Number of Body weight Days alter Erythroeyte counlts Hematocrilt value
. . (&) (X10"/mm®%) (%)
fish fish (mean) attack (mean+8.D.) (mean £8.D.)
Common carp 8 340 4 163+22.9 32.245.41
Common carp 16 550 9-18 141:+18.6 28.2+3.03
Fancy red carp 8 750 3 172428.5 32.5%£5.57
Fancy red carp 13 620 -9 136+£16.9 25.81x2.06
Goldfish 10 80 11-15 108+16.6 20.9+4.21
Crucian carp 12 6 Unknown 1271+£18.2 22.4+2.47
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D7 FCW, FMERBASI12TELL2THY, A?bﬁUy
MEIE22.4£2.47CH » T2, WTNOBARIC S, 3BREBOD
Hﬁ#%ﬁbté@it,%m%ﬁwmyabUhmvl
7Yy MEOET 5 EOFASHECH » 2.

BOSH RAOHKERNG S CICHRENRRICMET
BER

AR EBPIOTERER S 2 4 BAFIOERIC, a4 0%
@4»zﬂﬁw&éocmﬁﬁmmm®LWLMLw #
L% < UKBITCRHIBIC B 38), SUD}Iuﬁ i, RIRZEH,
NP Fein & FAE, 8o &MM, x,WM#%amﬁ
M, M5gs, i - BOHML EDFEREZE 42D (Fuan,
1976), T o D54 jfaJ-U?xL’U\’&IU%’)‘Z;H@{’
NEHIT 5 &, FEOHM, MHOREImS S TS
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EU, B EHASBHT 51085 (EES, 1975),
LU AR, BFOHIIE LCBORENAET, BE
OEEEER BB 5 3 EOBEME UL o &g
WOT, R ERER—ERIC L BB & 3E 280,

KB - L8 (1966) WAoo 4, #HEodimns
D olln, B2 SISO TR & RS & QR 2 RY
BB RBELULEAPSPIILT VS, £z, ZOFHM
M6 Aeromonas B EE A HNAHBEM:EH 4 HHEH»H
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NIREE L L<—BT 5%,
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DHBUEERE, B, FUSBUORE s » I8 - s
DIEFTHY, BEFMNEFEO S >l & CIBEo
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RS MR B L, BRI R B E ©
D oMl & CRME LRSS R s, B
T LR O BERI Y v BRI ASER L
TWAHED, HMlAHsN5 (L8, 1978), 712, HF

(1962) B@HWO Y+ FOMMFHEE LIz >0 T, Bk
At ERMBEEA L, AN oYy MERIERT S C

ERLMICLTVS

F 1z, 7D A hydrophila BEELGE T, IREROZEH,
T & BRI O B T LB & ORI O 385k & iR % ¢k
5 (4 - kP, 1980)
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AR ORI 2 AMREER L, (R, BIGE 2 0488, W
W, JESE, BESHB K OHIMOFE - HiliTH B £, LB
IS < OEF BRI M,

(2) MR, RO -1, BEOsHK, BEN
B S OE B L UIEIROBIT LB coBo
&y, SHETRo R,

(3) FREHSFOCE, BEIOKES S TS ED,
SRR - R - BB R OB IC B s » Cic Mo g
FEGSERY Hh, SEROMIT U BRI, < h s ol
KHFESBIER S N, E70, LROATR D & O BRI E 3
BUA, ) U ERE LURMBOFEN L EORRY HE
AT, AREIRBEMES IS < BYYETH B LHEE SN
12

(4) IM¥EMICE, SEROMA FEHRERICE T 5, Fifnsk
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w1 FEEEOSEL S CLOHEOBERMRER
HIEI B TR &I, BIOSMRER, SRR
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HHEMEINLOT, EFTFIRROFEIC & - THEEFR
o Elat. wic, PR3O, o4 R
I AR S O R O M R R,

MBS LUHE

SRR HIBRTEICHE L oBRuE, 196810 S
19824 4 B3¢, 1#8EBTIRLIzvITA, =V &
a4, ¥ F¥a, FTFELCIIHTYh, BEETCH
% (8528, Table 1 88),

HEOSHEE  HROOED L UCBBAaSH RS
HUzob, MK (HK) 245 Ui BHI SRR,
M (W) AR LICEREEL T, 25°C C24MRREE L 2,

DEEOHEMEER  ERECkoTHBRULz
Z— o, GHTMERY, BRERBRICHELUL. Tab
B, SYEER & NSRRI IC25°C ¢, 18~ 2015l Rs R
Lizdbh, FmEmatikicBmsern, 2LT, s
Y& (FSKRER), ¥ ¥Fa (FHEEIZE) B
LUH=yH (PYRE20g) 1, AE10g H72010° (1
HRIE10%0) MO B E £ 5 kOIS, BIEAE 223 EA
PIBERR L 72, ARBEEEANG, 72 U VEHIEAREYE (40X22X25
(VEA) em) KL, /Ki20£ 1 THWBE 1T,
20 IS L, SEoEL o CIC/MBEIR 2 ERTER L
fro f2ds, FEIRFEHUE & UBBIEMICD WL, FESIREAYRR
LARBEET D EE LI, LS B, S BN
S E I

BRBLUER
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Wi, DEETBROFREFNIIOWT, BEMERRE
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%
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WHTEL, BIEL ORI EIEERE, %165~
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HOFn bM<, EEO10°% JI 2 HEE U RO 2E %
EL T, F OGN, BEERTI~oTHM (3~
4 H) Tl WIEMOIMEETRG, s LUEBO
- il STIEOFTM A ETH Y, EIRFIKHRE R
OFRZRE L (Plate 1,1 425, GA-1HE&EL5H
BOLE R B L 2R ORERIE, REBHRoF I 5T,
7e - IO BIE SR T H - o, MM, TR
A il & CITIBO T & &, BIRTERR & BREOREH
Ea NIz, i, WIEHROLRES 5 CICER, 51, B
Mg & BE—MR AR T MBS B s v, BLEO#E,
5, ChoDMERIEVENLAROBRBE EHFLTEL
DOPEILNEDERLNS,

e, B EEE G- S O E S ET R U 1R
Bde & QMRS FORENSEERETH B 2 &N
RantcDT, Table 5TRREBHOFBIZIOVWTOHE
RUT,

28 HFEEOMR

MEc B 0T, HERESHRI N EOMEIC > W, £
DINEHERY, 83, H3 /s & CIT ISR £
A, OHUERNE AT L T,

MRS LUFHE
HEES FEUESHER S R 5 DO RERRT2

BRé, wBEBRE 4 SO GRTORRE RO Iz, SBEERO Rk %
Table 617" L 12,

FoHESAROMEIRARE MR sl ©, 25°C, 18~
200G S L 2 BIZ > 0T, TBRE, k& & (Prorrer BIC
S AHMGn), M CRIEIACH L ORREIERE:), W
FOHEED & CAE (Lorrer O), 795 A% Emi:
(Hucksr DEHE) 7o 6 CICHIEEM: (Zmne-Nepisen D)
AT, BRI B SR E LT, e
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e GHRBELEOBEMEBEL o, Fh, WERSIT B
BIEEMARE U T8, 74 3 v 1225 T 24~ A8 KSR L
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Table 5. Pathogenicity of the isolated strains Lo carp fishes
(Dose 10° or 10'%viable cells/10g fish body weight, intraperitoneal or
intramuscular injection)

Strains Name qf fish Nurr} ber of fish Mortalily Average time
examined died/tested (%> to death (hr)
CA 1 Fancy red carp 12,712 100 75
cCB 1 ” 12,712 100 71
CF 1 ” 6,6 100 83
CG 1 ” 6,76 100 86
CH 1 ” 6.6 100 92
Cl 1 ” 4,/5 80 168<
CE 1 ” 5/5 100 82
Ch 1 ” 5/5 100 79
CO 1 ” 6,6 100 90
cpP 1 7 3,/6 50 197<
CJd 1 ” 3/5 60 173<
CK 1 ” 4,5 80 162<
CL 1 # 5/5 100 78
CM 1 ” 6,710 60 183<
CN 1 ” 6.6 100 89
sC 1 ” 5/5 100 72
SC 2 ” 6,10 60 186 <
SC 3 7 6.6 100 84
GA 1* Goldfish 5712 41.7 216<
GB 1 ” 5/5 100 97
GC 1 ” 5/5 100 88
Gs 1 ” 3/5 60 179<
GT 1 ” 4,/5 80 165 <
CRA 1 Fancy red carp 5/5 100 95
SF 1 ” 5/5 100 86
OK 1 River dodger 3,/5 60 172<
OK 2 ” 5/5 100 78
OK 3 ” 4,5 80 190<
# Challenge dose was 10¥viable cells/10g fish body weight.
FREROF S S RRORE 2 BE LR, KEHEAR LB L, 5 ~2C B4R EToAREE

MR AMEIRRE AN LEORE . 1AasHo  EAESEULL.
B A MR R 2m I L, 2Ol HEE R REEMBE . 1%FURT by kA Kicl.5%
SSHX (HK), v arF—%K (HK), BTBF4 OEFRENALLOREMIENEL, D0 ~5.0%
R—WIEE (FK), Aronson D7 7 ¥ v ERKB LU 7Y (W/V) OREZmA i B, BEHEo 1 AeE
UTr v b pEER (FHK) B EICBEEL, 25C TS5 H BWERL, 25T 5 AMERL CRETOEIEL BT 2 8%
M L CRBEOFMEBKL R, L1z,

REWE . LR ERBICETRERO 1 AH £ %nE FEFpH ¢ pH %#5.0~10. 0122 & 7 M SEK RS b1,
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Table 6. Strains isolated from diseased fishes used in this study

Strains Host fish Location Date
CA 1, 2, 8 Fancy red carp Nangoku, KOHCHI Nov., 1968
CB 1, 2, 3 4 ” Jan., 1969
CF 1, 2, 3 ” Kodaira TOKYO Nov., 1971
cCG 1, 2, 3 ” ” ”
CH 1, 2 38 ” 7 ”
Cl 1, 2, 3 % Tokorozawa, SAITAMA Aug., 1971
CE 1, 2 3 ” Fuchu, TOKYO Apr., 1976
Ch 1, 2, 3 ” # May, 1977
co 1, 2, 8 ” Shimonoseki, YAMAGUCHI Jun., 1981
cP 1,2 3 ” ” Nov., 1981
Cd 1, 2, 3 Common carp Kofu, YAMANASHI Oct., 1971
CK 1, 2, 8 ” ” ”
CL 1, 2, 8 ” Saku, NAGANO Mar., 1978
CM 1, 2,3 ” ” Oct., 1978
CN 1, 2, 38 ” ” Feb., 1979
sC 1 ” Shimonoseki, YAMAGUCHI May, 1981
SC ” 7 7
sC 3 ” ” Apr., 1982
GA 1, 2, 3 Goldfish Nangoku, KOHCHI Oct., 1968
GB 1, 2, 38 ” Yokohama, KANAGAWA Aug., 1971
GC 1, 2 38 ” Yamatotakada, NARA Feb., 1972
GS 1,2 3 ” Shimonoseki, YAMAGUCHI QOct., 1981
GT 1, 2 38 ” ” Mar., 1982
CRA 1, 2, 8 Crucian carp Namekata, IBARAKI Jun., 1971
SF 1, 2, 3 ” Shimonoseki, YAMAGUCHI Apr., 1982
OK 1 River dodger Ube, YAMAGUCHI Oct., 1981
OK 2 ” ” Nov., 1981
OK 3 ” % Dec., 1981
Reference strains
A 62 Aeromonas hydrophila subsp. hydrophila UT 62
\Y 1 Vibrio anguillarum NCMB 6
\% 2 Vibrio piscium var. japonicus TUF
\Y ki Vibrio ichthyodermis NCMB 407

FEREMO 1 BEEH 2B, 25CT5 AMEEL TRE
OEE R R HE L I,

0712004 HRZ M 0 BBMT 4 A7 HEER (B
AK) bocrmaemig (10° Mle/ml (B A EAAK)) o
0. 1ml # ¥ L, Vibriostatic agent 0/1290 1 EF 4 2
I RBNT, 25T CARMIRER, HIEMOFEREHEL
120

HEACSaMIRRE by I — Vgt BB
3 %BEILKFEAKEREOT, BEOARTHRE L,
Fhra-—-nAdEF s y—-Ckll . BEHEO 1 BeH
BIHAKTUD LR LT b7 u—adF Y5~ ¥ BERAE
(FK) CBHL, 1 2MRORBHOGRHE L TREL
o
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O-F#E© ca—- 47Vt (W) 2H0,
ISR & CNURERIF R ¢ 7 HIEIREEE U, B4 o i
ERRE LI,

VP IS ¢ VP it (R0 %Muv, 1, 38
U5 HEESE, S%UTNMT s+ 7 b= ¥ J— )
B L ml &0.3% 7 L7 F v NA0% KER{E A ) o LA
0. 4ml OFEATK % HWMH R L THRE L,

MREER T 7RO YRR T b K3 BB KU
5 HERER, AFMLy FREERHTFLCRE LR,

4 v P EdEd 0 SIM B (H/K) ¢ 3 HiEs
LT, Kovacs DFHRICEDREL 2,

Wb RFORESEM - SIMEH (HWK) 25000y 2
T4 v ERIEK R (Viron and Gasser, 1963) %, 4
FIEISEE U TR L 12,

KCN 50 ¢ KON ZEgifih (Fk) 120.5% KCN 7k
B MA R O, 4R EE L CRE LI,

T vEEOREM: ¢ Suaw and Crarke 218 =5 7
a v B T 2 F RS, Bevevier OB A INA TR
mL,

7 LR ORBIME . Smons @ 7 v BRI (3
W) ©7HMEEEEL, HoRE LSOl L
A

2, 3~T BV A—=NhL5DT ML vESEKE
Scuuperr and Kexer O FHEIC8E U € 2 HEE %, Bar
rirT DHTEIC SO L 12,

Kavrrmann-Prrersey DR ¢ Euus H OgMic s = v
BESE ORI % 14 E R EE U CRRET L 12,

FHWRF LT — EREEM | Moer DFEIC L1248
WV, L=U3Yy, L=7U¥FzrBLUOL~FN=F i
WEBTFTHNARF YT~ CHEEOEMES, 4 AEE®RLT
AL,

TNFZ PRS0 Nwen 5OFULF= v 74 3

Vv C2ARE SR, Nessier OFEEE A THRAEL 72,

LAZY) YIRSt xR v - T4 B3 VI 4 BB
BELEOL, 7%HES T 8EBKInl 2 N2 THREL
12o

T ARSI © 0. 2% A A1 € A BN yEeK B i
TS HMEES, avBa s ) T aBERENTREL
JASS

Y7 F Wb €T BRI U T 20 s
L, BlLoBEmREBEL I,

LY AY—-VEEMN . I 2F KK

(Scrarmany, 1972) FHRCU4AMBEEL, BHEOER

OFMEEBE LI,

HEA VEE D S0%IRAEFLINS MBS 14 M
BagL, BHWOEROEREBEL T,

FOYrBRCFY v F o OEBE D 0.5%0Fu Yy
VERBOAB DI Y F v BINA T E MR T
0H MR L, BIWWEROEREBIEKUL,

B oMt 0 1 %EBINY AT ¢ 20 H W
WHRL, BUNHOBROEREZBEL .,

FFUONME T 1 %% T v N REREEAE ©20
B L, BN OBROFREEZBEL .,

MU TFEY v D Huco and Revemmoe O3EKHEH
THAMBEL, BHKOEROEREBE L,

BIE T 1 % 7 T A ARE SR 0 M K b SE A
TIHEMEEL, BIROEROEREZBEL 2,

B-H7 7 by &—EHEdl . Lowe ® ONPG 74 3
v C24NE ISR U TRE L 72,

ORI ¢ BRI 3, 5,
1OH 55388, Trersier DB L OBREL 12,
AF LY T —OBIGHE L T4 3 T 2 BRI,
VBAF Ly TU—KEBERABRL, 1EZORGOSE

HTREL I,

2L 7HREE L S OITRICU A, 24~4885H
R, BNEE IEETLCRELL.

Tz WENE R Ewme b0 72z T7 5=
v BRI T4 IR ARSS, 10% IR0 2 MokiB 2R
UTHRAEL 2.

0 R ORI
FIESE L ORB Uz,

W e . e R
I L TREL 72,

BERLEEEEANE U b ABUEFLTR0H MR L T,
RO EBE L,

BARIEA O L RS MREER R SRR (F
AK) 26D BRI & 1 % I f S Durhan % A
N, HEHMEEEL CEBLUTNAOEEELBREL 2,

ARG ORI SMEMY: © Huck-Lewrson OJERERS
CMBORAKME 1 %A, BERET TS5 AMMEEL
THREL,

HRLAYORFZHE L COR ML | Sons O
T vEL Y LIEREICITHOERIL A1) £0,.05~0.5%
DHEECINA LT 7 HMRSR L, BORE Lok
DOELTHEL 12,

BEsEEx . BRELLZISHBOMRZLECLT,

THLT

Ewine 50w 0 ST 7

Cumistnseny O FRFEHKEEHC 4
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Soxar and Micuener (1958) O30z kv, LB O S-
value #3R 72,

Jubtcinlir oy i SRS 1 SN N O e AR oL
U128k s, sk 8 ko> &Rt208k 2 L iz (Table 7),
A X GIEPE . WAL SOEEL f CA-1 5 U
CB-1 8 & ¥ s K oy 24 ¢ 25°C, 24 Wy [ 5% 48 12,
0.5%DHETHRNTY yEMATEE LizDb, BHEHE
M EARICIRE R T I mg/mIOBEICBRsSE L0 %
SRR E LT,

YA FORESTE L T F (PRI Skg) Okl
B IE BB OB I0ml &, S HEB T EICH YT
WP U 2o BERIEHEZ0.5ml, ST, 2,
3, 3.5ml& ULt

T FPMEOER ¢ SRR OB E A 5 0H
HBiIc, Y FOOEES SEML, BBECANERTIS
RV b, 4 CTIBMMREL, Mt iks i,

BHESRMONE ¢ PiE %56°C T30 MR U, Jhd
{LRfTFoe0b, LHAEUKCABBERRU 2, HIRE
D0.5ml ZFERRRECE Y, RURBEKOBRE LS
A TIRE L, 37°CIC 2 REIIBIRH: 4 C I 20050 &
BEHR AR 2 B U TR & sk b

BHEFRIAERER ¢ CA-1 B LU CB-1 80 ¥l
& AU C20RE AR L, FPUNTS & 10ml ¢ -5 1245
BlLle FREFNLOFERMBIC, SRAMKO5T, 24048
BRI E SIS U 2, BIBRATCIC 2B VRO
5, 4,000rpm CTISHHBLOAEEL 72 B otz BiEHIC

Table 7. Aeromonas strains used in this study

Strains Organisms Matter
sampled
CA-1 Aeromonas hydrophila Carp
CA-2 Aeromonas hydrophila Carp
CA-3 Aeromonas hydrophila Carp
CB-1 Aeromonas hydrophila Carp
CB-2 Aeromonas hydrophila Carp
CB-3 Aeromonas hydrophila Carp
GA-1 Aeromonas hydrophila Goldfish
GA-2 Aeromonas hydrophila Goldfish
GA-3 Aeromonas hydrophila Goldfish
CG-1 Aeromonas hydrophila Carp
CE-1 Aeromonas hydrophila Carp
Cl-1 Aeromonas hydrophila Carp
Ar-1 Aeromonas hydrophila (unknown)
NRRL~-B-909
Ar-2 Aeromonas punctata (unknown)
ATCC-11163
Ar-3 Aeromonas lquefaciens Eel
EFDL
Ar-4 Aeromonas liquefaciens Eel
UT-62
Ar-5 Aeromonas salmonicida Trout
ATCC-14174
Ar-6 - Aeromonas salmonicida Salmon
Ar-7 Aeromonas salmonicida Trout
subsp. masoucida
KA Aeromonas sp. Killi fish
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FEREOEEEN L & I ERFNNRRE O R %
Table 8 IKARL 2, BHRBWEOTNE 7T 485
MO RIEE % & SIERICHER Y 5
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% /)f‘ R OBBICHE > TREGERT 5, WEEICS
LIRS TR €, 25°C, 2458t I B e %
J;b e Fiz, BHREISTARTSSHK, v v v F—5
K, Aronson D7 0 Y VHERBLOTYV YT v b7 v
KW FIZHE S 5, BTB 7 4 A5 — L EEK BEH T 13
CB1~3, CG1~3, CE1~3, CD1~3, CL1~3, GA1~
3, SF1~3H & U OK ZER WHH L2V, ¢ T Ok
RERELEEILIS~3TC T, 5CHLU2CTIRETL
BOBRPEZ 0, 2RARETRESAHBEE0~3%7T
4 %'@L;t%ﬁﬁ’é'%ﬁ&ﬁé&é/)‘ 5% Tl ’\"fﬂéﬁ'(“?f@
o BERAISE AL pH 145.5~8.57C, 5.0 LU9.0T
(i"{im TE BN S - 2, Vibriostatic agent (/12912
HUTH, TXTORMBPBEINERS Lh -1,

(2) BEEOE{REMER

FREO LIRS R £ Table 9 IR U 72,
TATORREA Y S~ EBLTF L7 uarF I F—4
BEEAEL, 7T REIBERBNICOMT S, VP RIS GAL

Table 8. Morphological and biological characteristics of all strains used in this study
Strains % ol i of of of of of of of of ¥ ¥ & & o @ o o ool od &
R R e B e B B B I R A R I I I T S AT B B e B e B B B T e - &L o N
<
_ 2z | ok
Characteristics SB585c4B80838E8883333838585L585 PR
Cell form RRRRRRRERRRRRRRRRERRRRRRRRRRRRR RRRR
Single polar flagellum B A o SR A S Sl S I S G S S S S S S T e e ST D S S S S S S o+ 4
Motility + 4+ + A+ A+ A+ A+ A AR A + A+ -+
Gram stain === 6= = s e e e e e e e e e e e e e e e e e e e e e e e - - -
Bipolar staining === 0 = = = = = = = = = = = e e e e e e - -
Acid fast s e e e e e e e e e e - - -
Brown pigment =00 0— & & = o m s e e e e e e e e e e e e e e e e e e e e - - -
Growth on
inhibitory media:
S agar R s I L e e S S S S S S S S ol T S S S S s e L I S S e
MacConkey agar R n o S L S S S S S S S I S S I S S o S S S S ST e S S o + -t -
BTB Teepol agar R e S e ol S ST L S S M e S S o S S e S s S
Aronson agar R o S s o wE o S T S S S o S R S e s wT S M S (R S S S S o R e
Brilliant agar Rl e s W T SRR T S alie o o S S S I S S S M S G S DR S S S S o -
Temperature for growih:
5 C e e e e e e e e e e e e e R i il - -+ +
15 T R S S e T e S S S S S S e i S S S S S W S S S N S S S o B S S
30 C R S T R I S s S S SR o o S o T o R S e o (I o o S o + A A
37 C A e S S S S S S S S S S S S S S S S S S S S S S S S S +o—
42 T i T i e Al i e S S i e e i e ol S 4o -
NaCl tolerance:
0% e i A T S T Tk i e T T S i s S S S
2 % T S S S T e s S S S S S S S A St A S S A S O T o 5
3% I T s e s T S S T S S S S S i it S S U S S
4% o i e i i a S S S
5% 0 e e e e e e e e e e e e e e e e e -
pH for growth:
5.0 e o s T S e s S
5.5 s s S S S S S S S S S O S T S S T S S S S S S S
8.5 + R T S A i S T I S A A i I i T e i
9.0 e === S e T i T S e S R S S A
10,0 e e e e e e e e e e e e e e e -+ A+
Sensitivity to 0/129 o~ m = s e e e e e e e e e e -+ 4+ 4
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Table 9.

Biochemical characteristics of all sirains used in

this study

Strains

1,2,3
1,2,8
1,2,3
1.2,3
1,2,3
1,2,3
1.2,3
1,2,3
1,2.3
1,2,8
1,2,3

Characteristics

1.2,3

1,2.3
1,2,3
1,2.3
1.2,3

1

1,2.8
2

1.2,3
1,2,3
1.2,3
1
2
1.2,3

3
62

sC

Catalase
Cytochrome oxidase
O-F test

V P reaction

M R test

Indole

Gas from glucose
Gas from glycerol
HeS (SIM)

HeS (G. C. F)
KCN test
2,3~butandiol
Gluconate oxidized
Simmons’ citrate

K P-citrate

Lysine decarboxylase
Arginine decarboxylase
Ornithine decarboxylase
Arginine hydrolysis
Esculin hydrolysis
Starch hydrolysis
Gelatin liquefaction
Elastase

Casein digestion
Tyrosine dissolution
Xantine dissolution
Hide powderlysis
Chitin decomposition
Tributyrin digestion
Haemolysis rabbit

B -galactosidase
Nitrate reduction

M B reduction
Chorela red test

PP A test
Malonate

Urease

Rennet production

+m=4 4+ | CA
+=++ | CB
+=++ | CF
+r++ | CG
+=++ | CH
4+l Amb+ | CO

+++ etttk | at | CO
Fi++1+1 1 +++3++ CP
ik kNN ok

N N A-E Kol
++++t++++ LI+ CD

t4++++=m++ | CK

+=++1 CRA 1,2,3

+r4 o+ | SF

L++++++++++m++ ]| OK

++=++ | CL
bttt A+ | OK

+=4+ 4+ | CM
+=++ | CN
=4+ SC
+m+ 4+ SC
+mt o+
I +=++|GB
P+=++ | GC
P +=++ | GS
++=++ | GT
+4
!

R R
PEl +4+ 4t |V

+HE e+
R e kI e I SN o I S N IR IR BN B O IR SR R

P++++++++ 1 +m++] A
i

F1 4+ 141 1+ =+ + | GA
+ 1ttt bbb+ OK 3

R AR
R Rk S AR AAp RS
1t +++ ok
R

+++

i

I

N
g

+ 4+

U
e}

I ok S IE SR A A S

!

I s ook o T I [ S O T O N O T AOE (N H J Q SRS LI B

!

{
t

R R o o o o o SO T I O B S N S N I A |

+

!

~3BAEBRL T RTCOBMM B, MR BBk CA1~3,
CI1~3, CP1~3, CJ1~3, CK1~3, CMl1~3, GAl~3,
GT1~3, OK1# LU OK 3RS TH » 12205, o
Bl cd oo, $£5, FRTOBMKEL v F— il
2, 3T IV IA—AhoDT v b4 VLM, T
N VIS, TAEZ VB LU TAROIMKS Y,
VI F Pk, 4 ryBLC MY TR v OE
Bt cd - o8, KP 7o yERRIEYE, VIV vyBLUH
Vo F RSB TS o . T RIS SO A
k18 CAl~3, CP1~3, CM1~3, GAl~3#knskald
HO, TYLY T HOH AR CAl~3, CP1~3,
CMI~3 ¥RDSEaME T b - fzo BifbkFEm AN SIM 5t
T, CM1~3Bk&BR< @AM, ¥ AT 4 v 8t
T3 CA1~3, Cll~3, CP1~3, CMl~3, SC2, GAl~
Sk EM: T & - 12, KON BERIE SC 2 Bk % I < 28k 05)

HTHo, Fhva OB CPI~3, GAl~3,
GS1~3, OK3Bk#% < &8knS, %72 Simons D7 LV Ej
RS CHEI~3, CP1~3, OK1#% < ¢+ XT O
BROSBIE T - foe T A2 ) ¥ KM 1 OKLERD &
BEMETH O, TTF R Y-k CA1~3, Cll~3,
CP1~3, CJ1~3, CKl~3, CMl~3, SC2, GAl~3,
GS1~3, GT1~3, OKl, OK3# T h -1, £,
TNTOERIST Y VERYE, Dottt BAimk,
B-W5 2 by F—¥h ORILBEREEY, HMBEs&
CAF Ly 7TN—OBTHEERECH -0, FF 01
P, oL IHRER, PPABRE, ~uorBHERNEM, L
T CREEM IO TN LRI TH - T

IR B O AR 5 itk B ER O 6 SR % Table 10 1R L
Poo ¥NTOEBETIIM, 757 2, w2/ —2A,
Wooh—A, B8, EIHW, AR, FEaArUy, 7
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Table 10. Utilization of carbohydrates all strains used in this study
Strajns WAl odaqde oofel oo o
O T T B B e T I I B B~ I B T B B S W o NN
<<
- x
Carbohydrati~ S 8585585538 3883323333888885888 <«vo»
Arabinose — e o~ g g - g g g EgtTE g+gg+t+eg—+g+ g - - =
Xylose 00— e e e e e m m e e e e s - =
Rhamnose @ @ — — — — — — cgg—-———+=—++—-—-—gg——g+—++ g - - -
Glucose +geggegeggegegtregeggtegggegreeegeegegegegg g+t
Fructose +ggegeggegegtrgegegtggegegtregetteteegg g4+
Mannose ggegegegegeeeEEgetregegee+teggEgEgegeggegeg g+
Galactose +gegeggeg+rgeg+rggegtggtegtrgegeegeggegg g+
Saccharose +gggEegEgeEtreggeegegegtegtrgeeeegggege g+
Lactose ~ m om o— = e T T B . T e
Maltose +egeecegegegeeggegtgegegegteegeegegeggsg g++A+
Trehalose gegEegeEgEEEEEEEEREEEETEEEEEREREE g+
Cellobjose = = = = = -~ ggg—~~—~—~¢g~-gE—g~—~——— = g~—g E=—-
Melibiose ~  — — o — m e = e e g -+ —=—g—— =g =~ ===
Raffinose =~ — = = = — — g~g~———g—ggE—g+————— = g—= -~ == -
Starch ggegeggeegeeeegegegeggegege+tegEgsgegegegegs g+
Dextrin ggegeEeEgeEeeeeEgeeEeEeEEeE+rgeEggegegegeg g+
Glycogen +ggegeeggetrgegtrgeggetegegegEEegeg g+
Glycerol +ggegegegegegrgeegteggtegtreggeegegeggsg g+
Adonitol = m e s s e e e -
Mannitol +ggegEEggtegtegegegtrgegtegtreegeeegeegeg g+++
Duleitol 00— e e s e e e e e e -
Sorbitel 00— = e ggg—~———§g—-gg—-—g+t————— g—-g~— g+ ++
Inulin. 000 — o m e s e e e —
Salicin ggeeeggeg+rgegegtregeegegtegg~—¢geg—-—g+t g~
Esculin +gggg—-—ggegt+t——g+regeg—-gtgg-—gL&-8E &~~~
Inogitol o= m m m e e e e e = e -
g: gas production, (+) @ weakly positive.
Ja—gy, Ty, vy VAT AN, ¥Y o APUMBHIRIETUR & U TRV CALERE KU
U—2A, 7Ry b, AWVyb, AR, 4’/‘/7|~ DFEfIP 5 OHEL f2 CA2, CA3RRICHLT, WEFhb

EHMUEWV, $12, BEAEOEBEERIEDE IR
T, BEEHIIHAEREET HH, CAL~3, CP1~3,
CM1~3, SCokk/s EBBOMBICck->T, FAZEAEL
BOBENH Y, GAl~3BREE ORiN S & A EHELEL
N,

R O BRI DR M 25 & CICME— D RS
& LT OEHELAMOR AT OME % Table 11 1I7R

Utze & _RTOBMIE~ Y /—A, B8, F¥, Fun
U=, Y4y, vy b ERENICOBT SN

FyU—A, T4/ —A, TFow b, 4/ ¥y NS
MU, £, $NTOBBIEME—~ORBERELT,

L-AFV v, L-F Ny IV, L-To5E/—A, 7F
Y B, Y Yy, ENEVEEETIRY A0, X
BERE, PLEE, BEARALLY,

(3) EREOMBEOMER

AFEOBRE CALEED V<Y VIR ABL <@
nitz, ﬁﬁf\*ﬁ“mmd)(ﬁﬁq?ﬁ@{éﬁ{ﬁ Table 12 IZ/R L

12560 (LURRSE LTHR) OESEHRMARL 7. bW
fup &5 L 12 CB1~3 #RIC% U 13 1604%, GAl~3 #k
121264048, CI1 BRICIZBORE O EERMI AR L 2205, CGl
B LU CEL I L CRBIERABIR L B o, XTI
Bikk & U T O Ar2 BRIZH U T 164055 0 LLBRIYE O BRI R
%R U, Ar3 3 LU Ard $R12 1240~ 8045 D EHE AN %
FRUTH, Arl, Ar5, Ar6, Ar7 BRICX U CHEERD
JERRIZERD SN o i,

AE CBL O ¥ FHuMEIc B 5, BEHORR
% Table 13 1278 U 12, RILMFH I GETHE S L THL
2 CB1 ¥k L UB—OR M 508 L o CB2 55 L UCB3
BRox LT, OWER L 128050 EERM 2R U1, oK
fad S L CAI~3 BT L T 131604, GAL~3 ¥k
IZE320M5 OB M AR L 248, CGl, CEl1, CIT s
WU TR RIERL 2o, WBEME UTOAr2
BRICH L TIa 128005 0 s W BHE RIS o S i iE b,
Ar 4 BRIZH L T L 32065 D LIS O EHE R R R U 72,
LA L, Arl, ArS, Ar, Ar7 8RS U T3 EHER I

JEIR
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Table 11. Fermentation of carbohydrates and utilization of organic compounds by all
strains used in this study
O 4 D DM MMM MMM MM MO e Mmoo,
Ty pet Ran i e B T e I B B o B T T T o B B I I I I e B B IR B S W w0
<
i o= =
Characteristics SBE8EcB08BE08E5233383858855 cnpw
Fermentation of :
Xylose e e e e e e e e e e e —— - -
Rhamnose =0 0o— — = = — Fod b b e - R
Mannose R e o S S S S S M ol S S RO S S SO AU Nt S S NS UG A
Saccharose R S T S S i S O S S S S T S S S S S SR S R Sy N R S KA A
Maltose o S S S T O e s w S S S ST S S T S A R S S S T S +o
Trehaloge i e T S S e e S T S S S S S S N s S S S M A M S R + 4 4 -
Cellobiose = @~ — = e — B i S e S + —_——
Raffinose 0= e m e e e e e e —— i —
Glycerol S T S e i i S S i S S S e T T T L Y N S S
Adonitol e s e e e L L e o ——
Mannitol R S S S T T T S S e ol S S SR S N St At S A U
Salicin R e i i S I T I i AT T T Nt S SR,
Esculin i e M I i e et Nt MU SR St NN S S N
Inositol e e e e e e e e o ———
Utilization of:
L~Arginine SR R I T A e ik T T T T TR S i
L-Asparagine S I i i T A R S i i i e Ik Tk T T T N S i
L-Histidine Sl e s S S I S S S T S S S N T T S S S S R S S S R 4
L-Glutamic acid R S S S St o S S S S T S T N S S T S S N S N
L-Serine et I A I T S T SRR S A S I N AU
L~Arabinose S I S O i S S T S T i it S S S S N S A N
Glucose R S e T T S I ik de T A T . T e
Saccharose Rl S S S S I S S S S S S S A A S T Tk T T
Salicin S S e S S S T A A R S N
Formate = o= = e e e e e e e o e o -
Acelate  m e e o e o e — -
Lactate = e e e o e e L —-—— =
Oxalate = e e e e e e e L L ——— -
Succinate ke e e i el
Malate 00 0= = - i i i i e i
Pyruvate R S e S A e M S S S S i S R T L . . T, I N MR B
Alginate o~ — e e e L o —
/* not tested.
Table 12. Specificity of agglutinin in the rabbil antisera against
formalin-killed cell of A. hydrophila sirain CA-1
R Dilution of antiserum (1@ )
Al 5
gelutinogen 0 80 160 820 640 1,980 2,560 5,120
CA~1 +* 4+ + + + + + ek
CA-2 + + + + + + + -
CA-3 + + + + + + + -
CB~-1 + + + - - — - -
CB-2 + + + - - - - -
CB-8 + + + - —_ - — -
GA-1 + + + + + - - -
GA-2 + + + + + - - -
GA-3 + + + + + - - -
Ar-1 - - - - - - - -
Ar-2 + + + + + - - -
Ar-3 + - - - - - - -
Ar-4 + + - - - - - -
Ar-5 - - - — - - - -
Ar-8 - - - - - -
Ar-17 - - - - - - - -
CG-1 - - - - - - - -
CE-1 - - - - - - - -
Cl-1 + + - - - - — -
KA + + - - - - - -
# -+ 1 agglutinate, %%k — ! no agglulinate.
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Table 13.

Specificity of agglutinin in the rabbit antisera against

formalin-killed cell of A. hydrophila strain CB-1

Dilution of antiserum (1: )

Agglutinogen
40 80 160 320 640 1,280 2,560 5,120
CA-1 +* 4+ + —F* - - -
CA-2 + -+ -+ - - - - -
CA-8 + + + - - - - -
CB-1 + o+ o+ o+ o+ o+ - =
CB-2 + o+ o+ o+ 4+ o+ ==
CB-3 + o+ o+ o+ ==
GA-1 + o+ o+ o+ = = = =
GA-2 + + + + - - - -
GA-3 + o+ o+ o+ - = ==
Ar-1 - - - - - - - -
Ar-2 + + + + + + - -
Ar-8 - - = = = ==
Ar-4 o+ o+ o+ = = = =
Ar-5 - - - - - - - -
Ar-6 - -~ - - - - - -
Ar-7 - - - - - - - -
CG-1 - - - - - - - -
CE-1 - - - - - - - -
Cl-1 - - - - - - - -
KA + o+ o+ - = =

% +: agglutinate,

BINLPoT,

Wiz, TUET AROPARBEROCAL B L UCBL O
R U SEBEBUME IR LT, SHEM AR L RIS
W, BHEFIINERE TV, FUEMSoMBUEE ST L
t2o #DKGE, Table 14 IZRT KH I, CALEEO U4 F
Prilnig # CAl, CA2, CAZBRTWLUL fzilufgid, CAL,
CA2, CA3, CB1~3, GAl~3 35 & U Ar2 ¥R LI
LT, BEMARI o, LAL, B UHIMEE
CB1~3 #: eI L 2 IigiE, wind CAI~3¥kOER
FURICH L TR0 BRI Z R L, A BRI LT
BAOFE D 25K U f2o CB1~3 5 & U GAl~3 B LB
Buoxt L, BHEMEASED ONLEh o1,

#F 72, CBLEO w7+ FHMiE% CB1~3#RTBIR L
mgLx, CB1, CB2, CB3, CAl1~3, GAl1~3, Ar2 b
SO Ard BOBEBHFICH U CRIEEETRE Lo 12,
UL, BUHME%S CAl~3 87 IuR L i, ©

%ok -

no agglutinate.

Fhi CB1~3, GAl~3:5 & U Ar2 Bk B BB I L
T8O~320fE DELHM AR L 1o GAI~3RRTIRILL 72
migid CAl~3, CB1~3 B LU Ar2 fRicf U CEElME %
U Te Ar2 BRCIRI U fifiE ik CAL~3 8k & B L
rin o 1205, CB1~3, GAl~3# &0 Ard BRIZH L T,
BEMES Tz,

£38 BFEREEOSEFOUECHTIEER
R OwREHEE, £ BEMR 70 & O LN %
Bergey's Manual of Determinative Bacteriology, 5 8 iR
(1974) # & U Cowan and Steer’s Manual for the ldenti-
fication of Medical Bacteria, &5 2 i (1981) /2 & itk
LB L &, SEELOMEE LT, WIhOREE
& Aeromonas BICEE T HOMPRLEUTHLERDbR
%o 5B, Bergey's manual 55 8 R G, Aeromonas
BEROLICEBLTND, 79 LEHOENRPE LN
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‘able 14.  Absorption test of agglutinin in the antiserum against the formalin-killed cells
of A. hydrophila: strains CA-1 and CB-1
Absorbing Agglutinogen
Antiserum .

straln CA-1 CA-2 CA-3 CB-1 CB-2 CB-3 GA-1 GA-2 GA-3 Ar-2 Ar4
CA-1 — - - - - - - - -
CA-2 - - - - - - - - - -
CA-8 - - - - -~ - - -~ - -
CB-1 320 * 320 320 - - - - - - 640
CB-2 320 320 320 - - - - - - 640

CA-1 CB-3 320 320 320 @~ - - - - - 640
GA-1 320 320 320 160 160 160 - - - 640
GA-2 320 320 320 160 160 160 - - - 640
GA-3 320 320 320 160 160 160 - - - 640
Ar-2 320 820 320 - - - - - - -
non 2,560 2,560 2,560 160 160 160 640 640 640 640
CA-1 - - - 180 160 160 80 80 80 320 -
CA-2 - - - 160 160 160 80 80 80 320 -
CA-8 - - - 160 160 160 80 80 80 320 -
CB~1 - - - - - - - - - - -
CB-2 - - - - - - - - - - -

CB-1 CB-3 - — - - - - h a B - B
GA-1 80 80 80 840 640 640 - - - 160 -
GA-2 80 80 80 640 640 640 = - - 160 -
GA-3 80 80 80 640 640 640 - - - 160 -
Ar-2 - - - 640 640 640 40 40 40 - 320
Ar-4 - - - 640 640 640 - - - 320 -
non 160 160 160 1,280 1,280 1,280 320 320 320 1,280 320

%k agglutinin titer (1@ ),

BEC, MHEEEORETEL & 5MIE2H T 505,
EOCEWbEDLB 5, BRI ENRL, BEdEs
HAEZBEEST S, KBOKMOWIZT EoiiN S 7 4 b
AVEEEL, BRELLTOTyE27E, BBEEL
THT RO, FUXZy, TARSEVEREAFY
YEGUEMICRE T 5, RAK(LHOS S5, TR, &
B, IR, PLAOU—-XESML, TRy bk, X0
Yok, Ay, 4Ry, ALY b—R, VK-
A, FYu-—-RRFEOPCHHULD, TAK, FFA L
v, 04Uy, A€4 v EMKRSEL, ¥3F 0528
ke %, FroO0LAFV ¥, FF Y5 —EBLUD
I —VaELET S,

# 72, Cowan and SteeL’s manual 55 2 X ¢ 1%, Aeromo-

%% no agglutinate.

nas BAERD &5 HHELT NS, 75 AR T
BN H L, HRMEDS R OMEREET, 755 -Eb &
U %y S —HRBEET D, BERBICOBRL, FA%
BETLLONHH, TWEZVEDHT S, AROEK
B, LB @ Bergey's manual 55 8 M # & U Cowan and
Stest’s manual 55 2 MUICECHE S M7 Aeromonas BOE %
FAICME U,

Aeromonas FEDHDH Y HIZ>0TE, BRIZELD
Mk a . Eopy (1960) 14 Aeromonas G 5 5,
WHEEET HHEE 2 Do, VP RIGEMY, Bkt
WEHAEEET B HD%E A liguefaciens & L, [iHOM
ROBEMOB % A formicans 129 5 2 & RBEL, ¥ L
T, A liquefaciens ICEEST N EW LN 0 v A B
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L, BlE%E &2 60MB0N, A formicans IZI N 5D
MEEL L WERRTVDE, ZHIKHLT Evme 5
(1961) 13, VP RIS & gakibinm oo AEEEO MR
DBENF T THESTHOEBENTLVEL, A formi-
cans % A. hydrophile DHEPHO—DICdRETCHL LT
WL, #0% Eooy 5 (1964) &, HENE 2B H 128
By soREE LT, Ewive SORBICHEHEL TVb,
# 17, Scuuserr (1960~1968) & Aeromonas JEIZB T %
—HOMEOHRT, WIRRTREELTVS, T4DD,

Bobo2, 3-75yVi—NBUkEREEERL, K
ERELOBAE A hydrophila 2 L, #OHRT7T Fylih
HEHAEBELENVLD%E, 0 variety & LT A hyd-
rophila var. anaerogenes & L1z, LT, 2, 3-7 %V
TA— WHKREBELE L ZVWEDE A punciate & U,

FORTTRoMr s NAZELELEVWLEDE, 20
variety & U T A. punciata var., cavice & L f2, & 5 i
Scuupert (&, A, liguefaciens (3 BFOBHIEEBI B H 0,
FRBLALZVREBTHD L L, ZONEREEMBERL N

Table 15. Comparison in general characteristics of genus Aeromonas described by Bergey’s manual, 8th ed.

A. hydrophila A. punctata A. salmonicida
Present subsp. subsp, subsp.
Characteristics
straing anaero-  profec punc- sal- - ach maso-
hydrophila gupes  Iytica tata  caviae "gi’;; . r;g’:g wcida
Growth in nutrient broth at
37 C (water bath) + +* + + + + - - -
Brown pigment (water-soluble)
on trypticasesoy agar - - - - - - + b ~b
Ammonium ion and glucose as
sole source of nitrogen
and carbon + +* +¢ + + +4¢ - - -
Amino acids as sole source
of carbon %
L ~ Arginine +(95, 8) + + + + + - - -
L. — Asparagine +(95.8) + + + + + - - -
L ~ Histidine “+ + + + + + - - -
L - Glutamic acid + + +¢ + + + - - -
L. ~ Serine +{83, 3) +¢ d + + + - - -
L — Alanine N.T. d d t+ d + - - -
Growth in nutrient broth containing
7.5 % NaCl - - + - — - - -
Butanediol dehydrogenase + 4 4 + - - + + 4
Production of
Gas from glycerol +(81.9) + - - - - + - +
Gas from glucose +(83.3) 4 - - + - + - +
Indole in tryptone broth
containing 0.1 % trypto-
phan + SIM +¢ +¢ + + + - + +
Hydrogen sulfide from 2.5 %
peptone water +(95. 8)SIM + + - + + - - +
KCN broth (Moller technique) +(95.8) + + + + + - b -
Lysine decarboxylase reaction
(Moller technique) - - - + - - - - 4
biotypes
1 2
Voges-Proskauer reaction +(95. 8) 4 - + - + - - - - +
Gluconate oxidase test +(86.1) + - + - - - - - -+
Breakdown of
Galactose + + + - + + + + +
Sucrose + d + - d + - + +
Mannitol + + + -+ d + + - +
Arabinose +(73.6) d + - d + 4 - +
Esculin +(76.4) d d - d + + - +
a + = positive; = = negative; d = some strains positive, some negative.

b May be a delayed positive reaction.
¢ Aberrant strains occur, N, T, = Not tested.
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&

cless&E LTEDHHND

&

HbEBRT, A hyd-rophila M OBED type spe-
ETHBE U, Scuuserr D

o O, Bergey s manual 5 8 ICTEM I N TS,
AIROBERE T2 OMIR % Scuvserr OB, T0b b

Bergey’s manual 55 § USROS hT 1 B

Aeromonas Ji D

BHEE e L 1 % Table 15 127R U e, 9 XTOER

62

1,2,3
1,2,3
1,2,3
1,2,3
1,2.3

1,2,3
1,2,3
142,3
1,2,3
1,2,3
1,2,3
1,2,3
1,2,3

1,2,3
1,2,3
1,2,3
1,2,3
1,2,3

1,2,3
1,2,3
1,2,3
1,2,3

N 4

Iﬁ @37TCTRE L, BaEmBEsts L7 5% RESE

BRSO T b, 2, 3-7Fr V4 i
IR A BET S, Lzhi->T, Bergey's manual 25 8
Mo L2, M—0RBEELTOT 3 /R
ML E I 2 SORMMPELBRLTFEY 595, FEEE
A. hydrophila IZHJJEST 5O RN EBHNS,

B s0-100%
[m 80—89%
70-79%
[]Below 69%

hydrophita
subsp. hydrophila

" c'.‘&'o.
rere
el
i ll
oo g
T e
e B 4 AN
:
2
o ur.;.
A. hydrophila
. QOO
QR subsp.
b H l } ] anaerogenes
R ool | i ;:;'-.-.' '.z 2 00 1
Vibrio
T anguillarum
¥ H H L S [ S | L) H T 1 i T i T LA ) I 1 ¥ I i
O Ny [N AT AN AT AT AW WY L2l Lot o T Y AT AN A Y. oY
.nnnn .nnnmnan PSRN PN
NN NN NN NN NN N N NN NN NN NN
o~ - - - - L . R - .- oa e o= - - -
R e o AT T I T o T Lo T T e e T A T )
A T »qomomén.mx»—.\w O M OE Dy o o«
«8c8BB8HBER888888E5388B8858838> » >

Fig. 1.

Shaded S—value matrix of 76 strains studied,



iz, BEREOHOMBICEL S, Biad o> 0HHE
T2RRIZ D 0T, BUES BRI ES < HIofE % Fig 1
ARz, BRI EOMROBLEIC LT, R&ELE
DT e, T4 B, Ecusa and Nismxwa (1965)
MEERIFO Y X 508 Uiz A hydrophila subsp. hyd-
rophila UT62 (ABH 134, A liquefaciens & U THifs 2
i) SELHLEOEY, OK2h 6 CH 1~3kE T
D428k (TN —T 1 &FR) &, ShHD S v— T &g
B OMEE2 6> 0K 3h 5 OK 1 BRE o188k (7
M=), s —7 1 EHEMEOEOEY 0128

(Fh—TN) &CHb, T~-T1BLUNE WTh
LT EYE SIS ) Y v s N AEELEL, VPR
TS B S L5, Bergey's manual 85 8 MEODE
Uiz, A hydrophile subsp. hydrophila {Z[BE §
RETCHHEELL, 7= TE, TRty
JeY b NABELELLN EMH, A hydrophila
subsp. anaerogenes IZBFET HDNHR Y LBbN 5,

—75, Pororr and VERON (1976) (ZBUBEABEEIC L -
7, B Aeromonas % A. hydrophila & A. sobrie O 2 Ki
OEL, SSRMEOMHRD S B, 17 A8 — VR,
TROPWHSDT & b4 o s CICT ALY, B LUK
{bok#pEtki: ( Gelose G.CF.) U h LBl LD%
LT hydrophila 12, MO % £ 98 ancerogenes 1253
5 AN

BB O MR % Pororr and Viron OIS & FLlE U 724G
B, =T 1S DR W hydrophila & 588

oL, 77— T35 anaerogenes IZHiH THEL,

TN 28 hydrophila WD EELICAEE L
teo LTe#5- T, Pororr and Vimon DS EEHEI U ks
A&, BREOS 57— 718 L0 0H A hydrophila
(4 m) T T WH A hyd-
rophila biovar. anaerogenes LFIES NI B ELEER D, L
ML, MWEIE Aeromonas OHEUCH L T, FiCOH4
DOBIH U TCRBEBAEEDL H S, McCarmay
(1975) &, punctata WL EHILARINNLHMATH
LI s, KEAH hydrophila (BT HELTVWS
SEBNE Aeromonas OEEZIZ DWW, AT L L ESERN
}_:on'cm VAL, BBEICET L, AROR
W ONBIRNGE & Lk, Bergey's mzmual 8D
Herkic w:/»of, B BICE-SL S -7 1 B8 LT1
(83.3%) % A. hydrophila subsp. hydrophila 12, & 127
V7 (16.7%) %
BETHONZHBEB[bNRDL

biovar. hydrophila 1T,

A. hydrophila subsp. ancerogenes IZ

B, AR ORI O MRS D W TER T B,

KFEOFKRE CALB LU CBI#ORLwY VIR Y
"‘Fﬁt]ﬂlﬁ%"li ARk CA1~3, CB1~3 LU GAL
~3ERILH U CRIEREER L ICE L, REDOHHE

(Bergey's manual 25 8 jfi) Cid A hydrophila IZ[ETE 3~
& Ar 28 LU Ar 4 BRI U T & HO I W BRI & 7R
Lize L L, BROFHHRHEED CG 1, CE1 BRI LT
B L Ao ORIE U, Ar 18k (A hydrophila) 12
WU ThLEELLE P, £, Ar S (A.
Ar 6 (A. salmonicida B & U Ar 7T Bk (
salmonicida subsp. masoucida) 1ZXF & MRS S
ipoize & 510, BHERBEAEIC k- T, PUFEME%
O U SR, AROEERD HOREL BRI E
WICBIBTH B ZENHLEPIIE T, UL, Baoik
W S OEBIEDB LU Ar 2, Ar 4 BRE BHUERGE DS
Rign o &AL L,

A. hydrophila (A. punciata, A. liguefaciens ) HSIMLIEHMY
ICBEECH D &, K- LR (1968) Ao+, Il
(1970) W7 2 h H ODHERBRTHERL TOBE»,
Eppy (1960) #5 & U ScuirercLavs (1930) 4TV H, T
AR O ot T A o3 NS A hydrophile 13,
IR 5 DS EERR & BRI, iy %kgﬁC&éu
LM S PITE otz UlihS-T, K« ILE (1968) #8
DFXRDT S AT IR OOTIHERTING xou,ﬁﬁm
BOTHMEFEBNL S CCHORAERAS TRV E
Bbhsd, 6t ZJOEBRIK->VWT, BEERREZ U
AR OREE U S ~RB E &SI, LHEORRME

EOWTHLMRHETIRESHHEERD,

salmonicida),

F4H BEAOBEALSTICRBEKPLBITZR
REDHTE
S D Aeromonas /SR D B
KHETHI &, $TRMSATHS, UL, 245
BRBIOREMN 2 RTE, T ahbRBOBNEE LY > 5
s, SOBEERLSICHELTOSDNITD2VTIEY
SEPIZENTVEL,
% T, LT I OBENT S O IREOKICE 1
, WEEM: Aeromonas DR HICDONT, ﬂ,u'f‘il'i:l ICERfE L
7‘_0

R & U RE K

MHS L UHE

AERIL10814E 6 A HRUEIOAE ¢, 2HATE 9,
KEERSRN O (2 X1 X1 (BE) m4ih, 7X
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7X15 (&) m 1 i) &FEB/NFERSOHML (6
X8 X0.8 (BES) mbHth, 1981466 AB LUTI08 0 2 [H
W) OFHI0MEMNRICU T - R,

BEREAERIL, BBOREKE BB T v kL,
AR CLOFEMYCRII R ER U, 200, Im! % %355
Ky (HOR) PR IC Bk L 12,

BER SRR A O LRI 5 5, ZoTHE
ANTWBHETTL (FHET210g) &3 Uiz, HE,
1 3BT O 6 ROBE (LEETH) & g 2L,
Im! DEHEEMERANPTREY A4 A LIOS, 1065
MERRF 2L, 200, Iml % 0B K T itk
WU,

fERE JUBE S b, 25°C, 3 Hiags, ML
feano e UERERD 2, 3, ouo—%8
W UBEBIC k> TEOMWIR 23, Bergey's manual i 8
MZ (1974) B & U Cowan and Sreps manual 35 2 1R

(1974) KHEHESWTEEZRE L, €L T, BEHE

Aeromonas JEHIEECE L ORBEHEICX Y 5 Aeromonas JR4M
HBOHBIE 2Rz, $iz, SEKRICY VLTI, KiE
EpH (F5 AWM pH A — & —, WFBTFITH) 2@~
12a

SHEE N Tz Aeromonas IR OB IC > LT IE,
D OEMLDEE KD LU, 202 T4h 50N %,
BERCEICENFN 3 ~ 4 BREEER IGRT, F@EKD» 5
D54k, < T4 i 5 D53, AFITHEWNRIZLI. %
3BT LI e K B AN 12 25°C ¢, 0B L o
B, WEEMAEKCEEs e, FULT, gy
T4 (CREERE23g) OKEEL0g %72 0 H10° MR O £
E B LD IR L 1, BEMOEROMEN, &
B S Ry B BN I 28U U 154
ZipagE (1), W0HBPIC -~ 8IEd 5, 1 f
SHOFERSRRAL LGS 2HBHEE (), 0BLAK
F oK BRENSED SN LVBEAEEYE (—) &Lk,

& e

TR R OB~ A OBFERICE T 5, R
& Aeromonas DB HECE L URB IS T % Aeromonas T
BOHBERE Fig. 2 1R U Tz, Mikds LUBERD
REEL, WThLERILE L, KBS HOVEHENH S
Ntz Aeromonas OWEILHIKE L UIBE & 12, K
& FFREROBMNMEERU 005, EBh PRI,
TEL, COHEMZEBERNCRHRICEHETCH 12, —F, ¥
BEEOIC T 5 Aeromonas B D ek, ke as

@<, BENTEMELBRRIISWHAPED s,
YW, KRB L UBEHND SD8EL o Aeromonas I
MO, = vF x4/ HWEEMERROKE %
Table 16 IZR U 72, SVBEEIE = ¥ & T4 103 BRI
DIREHIT & - T, W, 98B L OB S R,
SRIGME 24 5 B RTE ORI 2 < HBLY B 5ANE,
Mk 5 CIBEE S I S NL b -t REN DR
N> BB, MK B O TR BERNSS. 6%, SRRk
H335.2%, MEHEHEAD. 3% TH - OIK L, BENTW
WY HIHICY. 4%, 45.3%, 45.3% ¢, WEMEH Y
LEEOIHBUBIE Sk L0 &, RREOEASEG 5 H
2o

% 7

AR S (1976) EIEHRPIC B B, — IR OB
WA, BN ERKR B T, BB
<, Aeromonas BRI EKIRIICES ¢, BRI
WAz, MEOMICHBN S MESEDsNZELTY
B, FEHOAPEILBVTHERE (12~28) K1k, 2
US4 % Aeromonas O HIBUEE 5B & o 1218 W EIR &
Hooh, ERSOHRE~BUL, Lizss-T, Ml
D Aeromonas S B I N T WAL IS, #NITH LB
B Pt o EORIBRICH LT, SEEREL S
I, WMok s s, RKOBEMHNEERZRYT O
EHEmEND,

—7%5, BRMERE L TO Aeromonas DFHHEIZ ST
BT - ILEE (1971) 4, U FOBENICE T B BN
LR, BRI <HFRBRD s B o bR TH
Bo Fio, & o (1977) (R Y T FOBNMMEED
5B, Aeromonas IZILE L, HEBicbnnwe L, K
By - IEDHE LWOMREBTCND, EHEOvIT[ILh
UARE T, B (48) &8 (108) < Aeromonas /¥
SOHEHRMSRG HNtr, OB, AREHEE B
NS FETHHEEEPUEH R D EAKRBED,

F 1z, MR AKICTELE S 5 Aeromonas DHT, fUEIC
U TR R RSB D a0 L1, ks (1976) 2
Fetky S OSEEICOVTHLMIZLT VS, ©3F s

(1977) 1&, BRBED D - FMERT SOy F ¥
S, FEEOMOBMS NS < HEan s s, £5
TROVIBOREY F FeliRgikied sl s 2P s ri
LTWh, HAOHBRBISBVT S, ks LU
Bz~ a4 ok, SEOMBRSSEEINIIC T XS
Moty L L, #kPO Aeromonas D5 5, iEikkss
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Fig. 2. Seasonal change in numbers of Aeromonas in the carp culturing pond water
and intestines of healthy carp.O — O The total number of bacteria in the
pond water, ® - ® Number of Aeromonas in the pond water, &—& The total
number of the intestinal bacteria, &+ & Number of Aeromonas in the intes-
tines of carp, [l Frequency of Aeromonas in the total bacteria of the pond
water, [] Frequency of Aeromonas in the intestinal microflora of carp.
5.6%, 598k0935.2%, FHEw I 4 OBER Aero- TIT, FHEOL S OMHENAY, PSR

monas DS &, WBHAN9. 4%, FSHEENIE. 3% AL /-
s, ChASOREBBUL Y ST, KEoM

MIER PRI T HEHEE S, N5 OFEMEE A
WOBRRICZ VA BB THH &, BosnusosR
hhs

R  EEEOL{LEMEIK CREM EORR

Wi ekt &5, TERHoKE & U< I OBERIC

EIES BB Aeromonas D5 B, #950% 4 22 4 B
KR LTHREMZ 52 0RTH B, £z, §TIKHL»
Lk IEL, REORNEAKLMBENICERETHY,
Bfas 5 O ER AR ORER T B 5 0 E A OREIC,
MEFNEHEEHOL C LIRETCH S,

BAEREY s &<, RRMRBCEE S RO E K
ERWET A EREMNIC, TBR, MEERCE 2 UMK

I S E N 2B Aeromonas I DWW, F DL

IR &R 2 & OISR & OB 2 AT L 72,

MELb LU

HEEM BRSO, KEHE2EHTHWRT
%, MBIl L ORI & OBBkE LT, KiEH4
R E N E NG, SO E 1798 E S U 72,

H{ERAMERRTE ABEE2ECER L FBRICILR
DT, FLI/OLFF I F~EBLON Y T UL
M, OFEER, 2, 3—7 v Id—mhrbD72bL v
REdEtE, VPRIG, 7 Fois o0 AMESRS LYY
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Table 16. Pathogenicilty of Aeromonas strains isolated {rom intesline of fish or pond waler
Date of Pond No. of Pathogenicily No. of No. of Pathogenicity
isolation isolates  H- + - carp isolates i -+ —
*
Jun. '81 B 3 0 1 2 3 3 0 2 1
C 3 1 1 1 4 4 0 2 2
, B 3 4] 2 1 4 4 0 1 3
Aug. 81 c 3 0 0 3 3 3 0 1 2
Oct. '8l B 3 0 1 2 3 3 1 2 0
C 3 0 2 1 4 4 0 2 2
B 3 0 2 1 4 4 1 1 2
Dec. '
ee. 81 c 3 0 1 2 3 3 0 1 2
B 3 ¢ 0 3 3 3 0 2 1
b. '
Feb. 782 c 3 1 0 2 3 3 1 1 1
B 3 1 2 0 4 4 1 2 1
Apr. '82
pr c 3 0 1 2 3 3 0 2 1
B 3 0 1 2 3 3 0 2 1
. '82
Jan c 3 0 1 2 3 3 0 1 2
, B 3 0 1 2 3 3 0 1 2
Avg. "82 c 3 0 1 2 3 3 1 1 1
) B 3 0 1 2
QOct. '82
¢ c 3 0 1 2
B 27 1 11 15 27 27 3 13 11
Total (100%) (3.7) (40.7) (55.6) (100%) (11.1) (48.2) (40.7)
’ C 27 2 8 17 26 26 2 11 13
(100%) (7.4) (29.6) (63.0) (100%) (7.7) (42.3) (50.0)
Total B,C 54 3 19 32 53 53 5 24 24
(100%) (5.6) (85.2) (59.8) (100%) (9.4) (45.3) (45.3)
1 All fishes were died within a week after inoculation.
+: All or partial fishes were altacked with & discase within 10 days.
— ¢ All fishes were not attacked with a diseage within 10 days.
%! Numbers of isolates.
vIRBREE WA, F o, BB OB LTI, " 2
ney

1% OB ELS5% O E A LBRZHER, £0
Tml% Y v —LIZAN, BE-7OBICHBESmD AT v
VAR EENT, 3 5EBHEI3n 2HUAL, BE-
TZOBICHBEID & o fo, FRABONRUITERRD 7' 4
v, 25C, 48MGMINEE O (10,000rpm, 305 D
DHEH O EH A0S m DR YRT 7 4 V5 —CHR),
0.1ml B¥EWE, 25C ¢, ASHERIMIES:, ERAUCcH
HERHOBEREZEFL .,

EHOBENE ABEE4AMCERL AR LS T,
BBk ORI OF Ml URE R AT,

KIFOFMR, WA (2 T4) B & UEENKD 5 D5
HERE O EAL 2RO MOR & SR B O BIR & Table 17 1R U 2,
DHEBERRD S B, 2, 3-TF v Vd - VKRR R
LAV, FXTHREMERS a1, L L, #
BOOBE» s nekodicg, Lt emed
BIZbmirh s E, WEMENZO DN 4BTEIEL 12,
B OMCRED B ORE, /2 S48 LI 15mEl Lo
FEWHRERT A, $NTHEELEEL, BMEoX
N L O ERBEM RO BEAPRS SN, T EYHi»
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Table 17.
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Characteristics and pathogenicity of motile strains of Aeromonas isolated

from diseased carp, healthy carp and pond water

Soruce Characteristics Numbers Pathogenicily
of 2.3 High VP  Gas from of mn + _
digestive ability Elastase

strains ~butandiol to hide powder reaction glucose strains {pertinent numbers (%)]
+ + + + -+ 42 42(100%) © 0
Discased carp -+ + -+ -+ - 18 15(83.3) 3(16.7) 0
+ + +- - - 9 3(33.3) 6(66.7) 0
+ -+ - - - 3 0 3(100) 0
Total 72 60(83.3) 12(16.7) 0
+ -+ + + + 5 5(100) 0 0
+ + -+ -+ - 12 0 12(100) 0
Healthy carp + + + - - 7 0 7(100) 0
-+ -+ - -+ - 5 0 5(100) 0O

-+ - - - - 7 0 0 7(100)

- - - - - 17 0 0 17(100)

Total 53 5(9.4) 24(45.3) 24(45.3)

+ + + + -+ 3 3(100) 0 0
+ + + “+ - 10 0 10(100) O
-+ 4 -+ - - 4 0 4(100) 0O
Pond water + + - + - 5 |0 5(100) 0

- - - “+ - 12 0 0 12(100)

- - - - - 20 0 0 20(100)

Total 54 3(56.6) 19(35.2) 32(59.3)

i

All fishes were died within a week after inoculation.

+: All or partial fishes were attacked with a diseasc within 10 days.
~: All fishes were not attacked with a disease within 10 days.

5T 4 b4 v REET S (VPEISHHH) &, #EE
BHYB B@mgwm HERE D 5 O VP RISk
17. 2% 3RS EE SR s e 7T R EDHL, A

jd: =g teR ]

%&&ﬁ ML#FW‘ EHTHLONEN,
S ORI A 5 S EE S R kRO, AR
b s, FEEEHY 5L OMN0%FE
Wtk oo s e CAL~38kE, FAEEELEWH

ﬁ%fﬁw%ﬁﬂ%ﬁbkoﬁk,L?Xﬁ*ﬁ%ﬁ%ﬁ
FTRCEBRCH -1, UL, B S O0HEkO R

W, I AL~ &ﬂ&Lubﬂ#h@@,@w%mﬂﬁﬁ

T HREE0BTEIE L 12,

F 7, B EE T AL & OFHERE L UEERE
GEMAK D S OSEEE O 5 BFEEMEE Lo, THab5EAK
WOBERBICE Y 5 &EZ SN HHEKROILMER E TR
KRTEBVTCHD, AX VI —-FRHTICAHY T~ %

P L, 7R B SRS L, Vibriostatic agent
O/1290ICBRE R b 12k, 2, 3-7 8 v ¥ — WIk#
ﬁ"?{"%ﬁzﬂi L, VY vHEBEBLG O, F12, BBt

WEWV, TG, 4A8MEMIEIAIZIE ] Smel) 1O BB % 12
K5

# £

A Aeromonas O A ALY MR & R & o B ik
KON THWL 2 OWENDH S, Eoov (1960} 1£, 7
Fydim s M ABLTT A4 /’EF{‘;EL/&CL\ LD, W
RS e, JEHBICIEVW S & 2B L TV 5, Scuusert
(1964)) W7 Foflim s HWARBEELSVLDE, <
AB LU D LIVEFEEDS <, TAZEELTHT £ b
A VIEPEEOHICIE, BEEOLVLDNZVE LTS,
HHEOB W, Lo 2 WEPBECH - n4THO S B,
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2V FTAEHUTHBEEER LA LD 38 (6.4%)
Y ES, LrbE0 3OREN L BNE» -1, L
ML, 7RI LTAEEELEVLDETHO S B, 20
B (29.9%) W=y F a4 L CRBEMERL
Scuusert DFER &S » kB o, EL, K
B IR L 722080184 XT, TRYHINS TR M, v A
BT LHCH o, Fhz, FB (1972) EHOROMR, &
B &k OSEoK s & 98 U 723 B 8 Aeromonas 3398k
IONT, BEREEYFFICHYLT, BER 1 mg/100g
() 2L, 1 EBUPICEBEEE Lo LD %K
R, BRI RS SRBHE DL A0, BIEH L5
ZEDIE oL ORMRENR, thoORBERI X
Bl b OEIEEMRRE LT, A3k & o
MEWRTNWDE, 2O/RE, 2, 3-75 v VF— K
%%%,Vpkmb;07lv%mamﬁz%$Mmaﬂ
WaswEFh YO, S~NTIEEETH O, IR

DAL, 2, 3-TF VA - WBURREEE S VP RSN
oD% WIHREEM TS i LTS, £,
LEEIMIRDH B, TROML ST AERELLEVLOD
88.9% MIERREMERRCH 0, 3MRMSTRTHBHYOBD
66. 8% IR T H -1 L EEWE LTV D, BTED
T, Lo 3RS oSh b ko &Nfﬁ

B ARG REBLUTT Rolih s M A% LI
WRROHNC SN2 H T S THES 5 53O
Bl U, TFOMh SN AEEELTS, 2, 3
~ T8 VA~ WIRKERE S LU VP RIEDS WS bIE
*H{O)ﬁéli W, TARTEEMS Lol EBAFRE > T,
‘"‘M (1981} & Pororr and Viron (1976) D433

J;Lfﬁf % A.hydrophila biovar. hydrophila 3 it 5, 7
I\“)ﬁé{f)\bﬂ?\&’/’*{zl Ak, YAFA v Sk
REEL, FRLIAF-EELEETHLEOWH A
BLOU, FVavidL T NTRmREERTHY,

INSOMEELLZVEOS B, BMOEEMEERLES
DEBLOBTH -1 EEZPOMITL TS, e, BHR
WRIEE M Aeromonas DO B, THTAY - B LT Y
HEAMESZ2EE TS50, BEMCBOTHL M
oD EERE->THBY, MIBRE LTHICERE NS
LTINS, FHEDFR, BEAS & ORIk 55
BEL 179D S B, 15 A5 -V EEE L1 b D508k
(271.8%) TH-1:0, ZhbDBREIT T, =3 F 04
WXL TMOIRIEE 2 E L, SHROWE &8 U iRy
Bohtz, UL, BREHOMIZLTWAE LI, =
A F — CIEREERRO U HROFEME 2 R ¥HTEE T 5

MT LAY —HIEEOFHERS, RBOBRKELY
DB LMD, RUROHCHEEMOE L 5 T RS
®mm%nvu&mﬁﬁﬁm EBbNS, KB
Mo, SRR O 3 4 BRI 25RO H 8 A fE T
% e, BRI l:x’i&b%? lcdhs o EHWSp
L@otoﬁ@bé IR RE T 54 RT, —E

BTSN m%gw&ﬂﬁ%ﬂb,mwmmwwﬁi& =D
ﬁ%#AWutﬁwbbﬂﬂom%@&%ﬁﬁ&fﬁNﬁ
W d B0, LN SVWTRE LR CEa S o
£,

K (1981) WL A5 —LREES S A.hydrophila
biovar, hydrophila 1Z>W\WT, F OB O T ¥ /87 5
e & BT L, KA 2 oo Aeromonas L0 &
SIREESE O E AP SMIILT WD, B rsFy .
DG =Y« ZFAFVBLEETNT I vis ETHREN
BHLS v ETHDH I L n, HEOREIHLAERER L,
TROWE L & vy ORISR 55 Jﬁk,ﬁ/ﬂ
7 SR & ri‘uJ’\f’ S EATIEM L S IR0, 5’ VAV Ly 53
OB, FWEMELEO IR S 0%, h%b<ﬂ®
EL?'&/A7QWW% SEoT, MEREPHFOME
ICHEEP B s o s n b

FT, R O NEES N A OB OHEE &t 5 U2
@®ﬁ¢KMWKWﬁ&LTﬁ,Fm3mﬁ?ﬁwﬁ%
WEEbnS

momi E B

(1) 19684E108 A 1982412/ ¢, 1 EB8 I T%8
BUkvT4, 2v%T4, v ¥a, 79725000
VA ONT, HIEREET 72405, WEROMRED
o HHIBAMEHERIC O S N, DBIRTHRE O CHE
BUMEAAS % S0 U 7oA 3L, S BRT 2 BT L 7 U3 SR TG
MEFREORERE R L TH3E U 2. 1, SEMROON
SUITE D & 18, B & IR 2 R s B
Shiz, Ui, THsONBEILWENE, A0
FHREEEATELOohALWLDERbNT,

(2) FRIRBE72HRZD0 T, F ORISR, £ 5
U AL F AR % 3 ~,  Bergey's manual 28 8 I,
Cowan and Steet’s manual 35 2 i, Eooy # & O Scupert O
FOM e & &MLl U o R, RN 0083, 3% % Aeromonas
hydrophila subsp. hydrophila 1, 0 O¥k% Ahydrophila
subsp. anaerogenes IZ[BEE T HDNEMEEZ Sz,

Fro, HERBEOMGEAIMRE B R, g
BRCHDHEHHEL DT, AIROMTEE k
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Gram stain
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A. hydrophila subsp. proteoiytica
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f |
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Pathogenic bacterium Non pathogenicity

Fig. 3. Diagnostic scheme for rapid identification of organisms isolated from Aero-
monas disease of cyprinids.

Bl ch B EBDbNh, KA S AT HE S R B Aeromonas B I, £ D HE{LE
m (R OBEN L S CIEERRIC ST 5, A0  OMREFEEE OMEM 2R, TORBER, 7T LR
BRES DD SMEOSHFIC 2O T LS, 9 F  MHClfEsS0, A3V 5-EBL0N 5T - EEHEE
BB 2 Do TROVIBEM 2R TR, BENO dero- L, 7 FooBi%ssRem ufJf‘}? T 5B T, Vibriostatic agent
momas JBEHD9. 4%, WEKPOKDS. 6% THY, ¥  0/120CBIMEL LT, 2, 3-79 v IF - WBUKHEE
RO FE R RS BRI IEENIC45. 3%, EEAKhe BEELT RN, VYV z%"’ﬁ&b@b\ LODH B, Bk
35.2% % LB EMNHELMITE ST, DMILRED B OB ABE O HER € & 5 WM # O & F
) AW 5O, EHERRELEoFREERE A ohin,
S HITHRRRBS I, R, EEACE L UL
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AN EEREEICBIT 3%

BIE APLRAAFRETOISOSBHICH TS
Aeromonas D EHHE

FIRUZBWT, RBOBKIC 0 5 B9 Aeromonas
&, SR OBEN R TR CHEL TWE Z EA S
W27z, L L, MO RERCH S Aeromonas
W, T A BRI LRI 0 i BEL U Rz,
BRAEFSRITOPIDNTEARECH S,

=77, FOHOHIREE R B A BP0 >0 T,
%, e s T g aEM onThBY (s 1974,
Rucker & 1 1954, FAH: 1980, Kusupa and Knwra & 1978),
WY - SN E LT, KRa S TICB# X ML AL E
ML PIZEINTOS (Fumara 5 2 1971, Howr &
1975, Hunrer and Fryer 1 1980, Mauwoxey & © 1973, Bui.

Lock - 1972),

T LT, AR D R S O R M AL 13 HE 4 0%
BHZ d o T, Aeromonas M55 « JUHE L 4 OIRIEDS A 1

LHOTEWIEEL, COUEOEMERF UL, ¥

Lhbh, MMEIEHERAPTOI 41, KR ERS LU
TEREEmE LTE A, HEKEEBERICHET TS Aero-
monas B LU EOHDHIEO, WMAME L LS HEE A
DN B IO - R E e,

MHE L UHR

BB L SABIAT T eRRE L s Fch Yy, R
IR AT kiR ELx ¢ f..,i* Chb

HmEAR  ERl w4 ji)ﬁ‘j* 220g) 24 %
Mg 4 alﬁd’\]ﬂ V) bR [2 X1IX1T (#3) m)
SEIZTTREL, SKELRIEBZ6000E LT, 55
350~ 400m10)2' cHERETof, BT T A (F
Bikdi185g) 20 % AT/ 2 IS0 TS L, KB
SONE - BEAREHERER LB U, o, BRI, T &b
12, a4 % 2 WIBSIEEE Lo L,

KBETALDBE  HRR 1 oA, BEKiZ1g, 500W o
F ol —5— 2 KE00W OFEFEG —F — 2 A%
LH®D H128M» 3 Tk Z25.52 1 TH 53152 17T
~N, FHEHOC LRSS 2, #OBI2IEMILSHMEE (3
WEM, Lancoor, LC-250E) % ﬁ“]b\fi”a‘i’iflﬁﬁ())?}("' W

U, AP U7 o — bk — AR RSN 5
ZEEST, KRAEEEECTFHMs ., LEOERES

3 MMEERE U 7z SPHREE (C ) W24 1 CTfEL
1o FEER T OREREE (DIX) EEEHS, 12 #h 0 T20k
0.5CH»528+0.5CT~, FHECTLAEXELOL, 12188
T8T TR U A% 2 MMM L 72, W (ER)

ERII20£0. 5C CF L 1,

HEMAE EHREERE BRI 0A, CKIT,
ATED 1 % 0UE THIRO = 4 KRB (bR
#) %, BRICEARIEHC100me/kg (FUARTEE) /RSO
280 T F v [(CoHaaNyOgSy), 3K 28U, &
K& LM U B 2R mEEE Uz, S8R 11 R BRBYS AT
3 & SRR o 2 B R X e,

BERKOHERE  ER1, T&br, REmEISRo
B bz 0, EKOBEEER (Winkler ), pH
(N AHEHR pH A~ 5’ =, BT 85 kUK
W 1 H 4 R Ar

O EARAREE %%1L@mf@,%ﬂﬁ®$@%@
R IR C, £ O8EE LT OME RN & 8~
AR RO BT IR AR I AR L 72 tricaine methanesulfcn—
ate T L7205, FHRIIRD S L 72, FMEREE
Tuoma OMERFER A HOLHHIZLY, ~w b2 ) o b
B, NESul v REANE A~ — (A0 H)

ERWTHIEL 12,

195 - WEHEHOME R CURBNA%2 S
J O3 R, SRR PR S L O 2 BRI, o
T4 EZRLICHIEL, FEERBBICU THBRLI, 20
th, wuo (r 5X2.5m”) LB (7.0X2.5em®) O[REIES
i, FEHE L CMEBEORE R WEh L gL

1 HiZ

1 ﬁ%ﬁim& Z9ml O LM kb erEY 4 X
iz b, 10EFACRMEER L, £ 00, Iml % 305K
SEHREAR LIC BBEE L T, 25°T, T2ME MR, HBUL o

meﬁfdéb@W%kwtoat,ﬂmw Mmb

W & - TEFOMHRZ N, Bergey's manual, 58

B & U Cowan and Stee’s manual, 25 2 BRICHS WO TR ’E

BAEL 1,
FEETEROURRET  IMMMEIRIRTE b & OB E Rk B
DVTW, FRESSCIKUBREIL > THESRE %
ff’)f:o

NPT FL (N MFOBE) OER BB 103 AN
BOMRAITOVTIE, ERIIAY FF U ASEIE AT
HEMEEY P&m,%@ﬂﬁWﬁ“ Ry by
BERE LT, 3ab5, %~ MFMEES &
GTVANEAT 78— TCUHL 2D L, Microbioas-
say JECIER L 12,
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MR R LICHE Y 5 MEEROE(L % Table
18 #5 L UFig. 4 12, ZOFEERE DR %Z Table 191
R T2e BUBRBHIAT 2 MRS B U 5 RMERE O EH I
C,BARODITHL, A-CRMIBHEREDE (P
0.05) sz, ~v b2 Uy MiBLONEZTOY
VROSESEE, WEhb CIEMARLEL, A BEIEIE
FREETHo ., NEFOE VRILBNTH, A-CXH
sEEoE (P<0.05) SEnahl, 3#MEICE, B
iz s aMRiciFEofsy s oh, wIhd CKX
FBIFRISOMERLIZOKKHL, ARCH 2AMERLD
LWL Tz, FMEEITBLTE, A-BERBICHE
03 (P<0.05) BE» oM,

3 - WEEMER ERIcBUBsYTI (KR),

MM, BBk UBECHEE LML RN E
Table 20 5 L U Fig. 512, FOERERTOME %
Table 21 IZ/R U oo 2 MRS B 1 5 KL 2 - M
TR A, BRRICS 6 RT CEM DB WBHRS A S
n, RTHEEORERMESIESERC P (PL
0.1)e 3#MZICE BRI E Y B3 - MR MMEEY,
TARTOEM TS T S A o0, CREJEFFEHED
fEaRLLOIH L, ARXTRIEMU 28I E - 1,
12 BROKES & CIE O 545 BMERORAH
L <, A-BRMICEWShLEROE (P<0.05)
RSNz, i, 2, J#MEEbE, FREOYO
a2 L OBEORE - MR IEROR R 5
NIEM» - 12,

w5 B 72 MR B BRI M U T, Aeromonas,
Alcaligenes, Pseudomonas Ji /5% <, Pasteurella, Entero-
bacter, Flavobacterium B2 EHFHEMICTEIEL 2. BE

Table 18. Change with the passage of time in haematological characters of carp exposed
to the variations in water temperature

Number of Erythrocyte Hematocrit Hemoglobin
Time elapsed Group fish counts (X10*/mm? value (%) content (g/100m!)
18 (mean=+S.E.) (mean+S.E.) (mean=%S.E.)
A 3 155+10.7 34.2:41.02 8.2+0.09
After 2 weeks B 3 181+15.0 34.7+£2.85 8.2+0.44
C 3 192+7.7 41.638.37 9.7+0.45
A 5 153+14.4 32.2:+2.95 7.5£0.70
After 8 weeks B 5 196+ 7:5 39.1+3.61 9.74+0.78
C 5 189+ 6.9 40.3+3.54

9.5+0.93

Group A; Exposed to the variations in water temperature, B; Exposed to the variations ¥ )
in water temperature and administered pantethine at 100mg/Kg (B.W.) / day, C; control.

Table 19.

Test of significance of haematological characters of carp exposed Lo

the variations in watler temperature

After 2 weeks

Haematological characiers

After 8 weeks
Group

A-B A-C B-C A-B A-C B-C
Erythrocyte counts - 0.05%* - 0.05 0.10 -
Hematocrit value - - — - - -
Hemoglobin content - 0.05 0.10 0.10 - -

% Significant P<0.05, P<0.10 (T-Test).
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Fig. 4. Change with the passage of time of haematological characters of carp ex-

posed to the variations in water temperature,

A ; Exposed to the variations in water temperatue, B ; Exposed to the varia-
tions in water temperature and administered pantethine at 100mg/
kg(B.W.)}/day, C ; Control.
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Table 20. Numbers of epipytic bacteria at tissues of carp exposed to the variations in water temper-

ature
(log N/g)
Tissues
Time elapsed Group  Number of Scale Skin Gill Intestine
fish {mean £ S.E)
A 4,89 4+ 0.35 3.97 £ 0.20 6.23 & 0.06 6.01 4+ 0.01
After 2 weeks B 4,43 & 0.57 4.26 1 0.14 6.26 1+ 0.14 6.19 £ 0.50
C 4,36 + 0,15 2.93+£0.34 6.24 +0.17 5.23 + 0.62
A 5 4,38 4+ 0.18 3.74 + 0,32 6.97 £ 0.18 6.33+0.19
After 3 weeks B 5 4.05 £0.32 2.59 £ 0.32 5.94 4 0.27 6.16 £ 0.29
C 5 4,32 £ 0.30 3.71 +0.42 6.22 % 0.28 6.19 £ 0.44

Group A; Exposed to the variations in water temperature, B; Exposed to the variations in water temperature
and administered pantethine at 100mg/Kg(B.W)/day, C; Control.
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Fig. 5. Change with the passage of time in number of epiphytic bacteria at tissues

of carp exposed to the variations in water temperature.
A ; Exposed to the variations in water temperature, B ; Exposed to the
variations in water temperature and administered pantethine at 100mg/
kg(B.W.)/day, C ; Control.
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Table 21,
variations in water temperature

Test of significance of numbers of epiphytic bacteria at tissues

1

of carp exposed to the

After 2 weeks After 3 weeks 2--3 weeks

Tissues Group

A-B A-C B-C A-B A-C B-~C A B C
Scale - - - - - - - - -
Skin - 0.10% 0,10 0.05 - 0.10 - 0.05 -
Gill - - - 0.05 0,10 - 0.05 - -
Intestine - - - - - - - - -

% Significant P <0.05, P <0.10 (T - Test).
() flicd s &, JHEMED A BROBIZEY S Twm%u%unaﬁwf D) i BERmMAT (

Aeromonas BB O WESHMINTH - 12 (Fig. 6), 474
HH, ARHEN BREEMEmERL, 2 XKEONH
MBI HEROE (P<0.05) BB AT,

F70, MR & - RIS OBz > 0 TR
HULHERE, ~NEsorREBIcs g 5 Acromonas 5
MU OB & OMIC | ro | =0.3428(>r (22, 0.05))
TQW®ﬂm%ﬁ%wbnto

FERR 1S B BN O
Table 22 ¥ J: U Fig. 7 12,

- HERRHIE IS D (L.;t
COHBEREOHR

log ¥
7_.

HUMBERS OF AEROMONADS

TIME ELAPSED (WEEKS)

Change with the passage of time in
numbers of epiphytic Aeromonads at
gill of carp exposed to the variations
in water temperature.

A ; Exposed to the variations in wa-
ter temperature, B ; Exposed to the
variations in water temperature and
administered pantethine at 100
mg/kg(B.W.)/day, C ; Control.

I L, 2 8% (D2) o, f&‘é’%J‘ Oﬁw‘ﬁfk B D‘
B fE - MM ,rﬁmwfzji%i Lo (P<0.01 72 P
<0.05), MU ZBEH UB) BB O Aeromonas,
Alcaligenes, #BOD Aeromonas, Alcaligenes, Pseudomonas 75

5T BE O Aeromonas T &H - f\.o 2HEMHOHBK
(D2) LMK (E2) #LBT 5 &, RIHOMB LU

BEORBEMHER W»%/Pof: (P<0.013F 7212 P<0.05),
FECMmU 28 UB) 38D Aeromonas, Alcaligenes,
Pseudomonas 22 5 I BB D Aeromonas T - 12,
AEKDKE  FEKOBERERE, RIsn
THEE H4.29~5.9ml/l, HBRT CHEKE £5.01~
5.90mi/I OWEANTH - 1z, pH 3HER T T7.12~7. 55,
HERIAT.20~7. 40CH » 1. THRHOHICIE, RIXEO
BIBEAEBRD ORGP 5T, KPEOHIERIZ ST I,
EE I 0 A, BEALOXI0*~1.0X10° flfg/ml, C Kk
1.8X10"~1.0X10° fik/ml DFPANIZH 1, C KX
K HRT, DEPITBVEDD o HER T ORI
B, BERBHIARTT D KA1 IX10%MIfa/ml, E X123.7
X10%Hila/miTH 0, 2 @HHICE D KA. 6X10° Ml
/mi, E X135, 3X10° M/ ml & i o 12, F 12, Kepizt
ELUREE (B & %8BI, &350 Aeromonas,
Pseudomonas, Alcaligenes I8 % 3/, MBRIZ L - T
HDENHBH L DD, Enterobacter, Flavobacterium, Pas-
teurella B L OCREERBEL DT IR D SN,
MABRD/S hFLBER SR O 3BMKRCE Y
B a4 DMy BT B ER AR LR, v
FrERELEZBROBENELE L, $i195.54+
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Table 22. Numbers of epiphytic bacteria at tissues of carp exposed to the variations in water temperature and

fast condition

(log N/g)
Tissues
Group Number of Scale Skin Gill Intestine
fish (mean * S.E)

Examination group

D1 5 4,17 £ 0.14 3.00 4 0.17 6.06 + 0.22 4,96 £+ 0,31

D2 5 4,57 £ 0.26 3.76 &£ 0.22 7.28 & 0.22 6.19 £+ 0.18
Control group

El 5 4,20 £0.17 3.06 4 0.17 5,94 4+ 0,22 5.01 £0.18

E2 5 4,37 £ 0.24 3.48 + 0,18 6.07 £0.22 5.24 4 0.27

D1, E1; Before the experiment, D2, E2; After 2 weeks.

SCALE
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Fig. 7. Change with the passage of time in numbers of epiphytic bacteria at tissues
of carp exposed to the variations in water temperature and fast condition.
D Examination group, E ; Control group.

-
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Table 23. Test of significance of numbers of epiphytic bacteria at tissues of carp exposed to the variations in

water temperature and fast condition

Group
Tissues D1 - D2 El - E2 D1 - E1 D2 ~E2
Significant level
Total numbers of epiphytic bacteria
Scale - - - -
Skin 0.05 - —- -
Gill 0.01 - - 0.01
Intestine 0.01 - - 0.05
Significant level
Classified by bacterial group
Aeromonas - - - -
Scale Alcaligenes - - - -
Psevudomonas - - - -
Aeromonas 0.05 - - -
Skin Alcaligenes 0.05 - - -
Pseudomonas - - - -
Aeromonas 0.01 - - 0.01
Gill Alcaligenes 0.05 - - 0.01
Pseudomonas 0.05 - - 0.05
Aeromonas 0.01 - - 0.05
Intestine Alcaligenes - - - -
Pseudomonas - - - -

D; Examination group, E; Control group.
D1, E1; Before the experiment, D2, E2; After 2 weeks.

0. 479S.E) pg/ml TH - 12DIZFF U, CRXHSL36£0.053
pg/ml, AL 2740.042 pg/ml E W FRBED - 12,
HEAORE  HBREMAP ORI, ERI B X
Ol OKREALIHOBBUS T & 2IRT L O % i s,
YEFET BRI s o - 12,

£ %

FEOIMERIZ 3 2 KEZ{LOBEIC LT O
PHL IR 2 U (Bawe and Svuicuer: 1962, Sticuer: 1962,
Pickrorp & :1974, Neark 5 :1977, Weoemever: 1973, i
:1980) s Wepemever (1973) (& Steelhead trout 7 E 2% L
T, FEM (39DAR) KBEZI0°C ERE 4D EAE

T BSHENT 5 &M TWV S, A (1980) w4
AWK LT, HIRIEREE (2 ~ 4 1R PICKIBZEIL

(6~11T) ad¥grk&l s, KELAPHE~NET DL Y
WMBLOAT b2 Yy MAZ—BE I LR S ¢, KETR
HIUSE T OB A< S 2L MIZLTVSE, Shb
OFERE, BRERO OO~ WIERREEZ SN
B, EHSOFERTCIE, BRIZKEM» YT TKELR
%, 1206 CTH% 3 Bk L, AR EFBEICE
MLiicbhbhbsd, JHEBGKOKEELEREDS 5 A
B, i, ~< b2y MiBLUOANESOY VR
HENEFNLS3E14.4 (X10Y/mm®), 32.242.95 (%),
7.5%0.7 (g/100m!) (ZEDd U1,
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s (1962) 1S o 4 OFRIMBMEB A L O~ b ¥
Uy MMk, £AEN209E36 (X10Y/mm®), 39.8+2.7
(%) THsHIEEREL TV D, Takanasu and Kusupa
(1979) &5 L OEHE (1984b) 13l s o 4 O EREL,
A~ 7Yy MEBLUNEZTUY Y RIE, £RENR201
+24.85 (X10"/mm%), 41.5%£3.52 (%), 10.2+1.86
(g/dl) TH-» 1 OIZE LT, Aeromonas liguefaciens
(A. hydrophile) % EAO6HERM OBWFEIRED 2 1 T3,
#414815.84 (X10%mm®), 27.4%3.25 (%), 7.1=%
1,16 (g/d]) IERURLZERBELMILTVE, 2hb
D &, REBIEEU FKBELRE, BEADKUS
WU T, EMENEEERRL W LD L

wahb,

2O k5 e BB ER MR LU RUE B P E M
IBOT, B KOBENICHERT A, W
BABWEERTDIZONVTORE LS H T H B0, KR
TRBHRMTTH-»ThH, KRB SESL LIS KT
ST S EEICHE L, RTHMICE Y % Aeromonas
BB ORISR oo E iz, Mk e
%‘aﬂ]%ﬁ{ , BB v B EMBO Aeromonas B L &

\.ti, HEOGHEMP AN &g, KEBELLRD
M%%ﬁ%%b%%ﬂﬂ%tm&mof: ERKT S &
RS, mEeRoBibic s /a7, MBETHEmLED
RBL 2D SR I NFBEEY,, 3 5ITERAIFT K
BRI e LEICE, B LUBosg s, BEND
Aeromonas HSEIEIZHIINU 89, AFRATEA (f)

S OKELFIIC NS CHET L L LPHEHE AL
EHETAEFHLLEBbNS,

Mﬁ,ﬂm@bvk%ﬁﬁﬂébk,Wk vaa) o

GBS SEBRAELEEs s ha oz, TORKIC
ﬁmrM$m?&éﬁ‘%%&m%%uﬁmf,mﬁgm
B RERMuC, ﬂﬂﬁi“f& 0 HERWPTEREN: 2R T
DTFERFERL T D GBI - Y, 1984), fkEOHIC,
W%@ﬁfﬁﬁﬁﬂébn@moffﬁwlow,gww
HOEBECRLswhEeEILNDS, fﬂﬁ—@ﬁii&*&?&mkli,
mwu¢af$§énrﬁ%mameﬁi%n e -
WEH, 1981), #7oRsEB L OBMEENC l&ﬁf’f*f:’?ﬁ?)!,{?ﬁ%’ &
BPRE LENAYHPTFEET L &N TVDS

{Inoras: 1980, Bawpo and Frereuer: 1973, Ramos and
Swime 1978, Harrerr © :1976)

Murray and Frercusr (1976) (& Plaice (Pleuronectes
platessa L.) 1Z2\WT, $EFPORE MG, MBEE L
i, IRAE, BB BB L OREREAIC) VF - a8

Hiashdl &F{f?ﬁ’bfwég FUT, R EIRERMK
&g, BREITICR S A P LADREICE ST, &
D&MW h au_é:"&“}}‘bipt: LTWwad, ¥z,
Frereusr & (1976, 1977) X, Plaice # 4 U Lumpsucker
(Cyclopterus lumpus L.) 1281 2oy vVF— LR
B, 4~6RIELns B amIc L, KERME
B, S A SR NS T & BRI Y B HGR
BTV S, S, FESBRIRERP CHRL 2 HIE,
IR OB L ORE K S0 Aeromonas % 1L L 8,
BRI L CREEEEZRLLZE, AV ARR
ROEENE -T2l &, BLU4~T7 B E cott
MEMP 212 ERELLERT, )/ F—~LhENIEL
Uz JEs a kB i H o et En e Bbh 5,
—7, KEEHORBMN, B LUTHAERCET 5IBE
12, Aeromonas #E U W T HMBEHEEICHE - B0
U 0T, KRB & - THIB 0K - 397
EAE S SN, FEMEP L0 bR EEAI AL
LD, FIOMEESEEE s DM & IS R -
B B IR RE 500, 04 H L LEBAR

WeHd, L, ERIONYFF 254 1KEEL
B, 3 MBS EROFEE &b, BB LU

BN EHEMBEBSERCED U, SO, 8B &
ORIz 0 MO R FH MG i+ 5 L, 20F
WoitaseFEL SN, BKEO, Uy FF RSV T
YBOBHEE T, ¢ b ROWALBSIcET S, RIERH
OANFAATOAL FOELESFICEE L, PRk
FHEHLT, A NVAERYHHZ L8N T

(HiFr e 11958, AF 4 1 1980),

~J, REOY VST~ LIRIRP BT, EELTHE
HANDHESPS,ICEINTVS (Hansen, 1974), &
LT, Shosoamke, RELZEOA ML ARBIC LS
T, FORFSEPHTLEEE, b MR ARBIIBY
THHOENTHEY (Scuuicner & 1927, Roserts © 1980), <

ORGP RIS REBL TREINLOTIEL N
mEEZSNTNS (Roserrs, 1980), Lizdi-T, K

ZALBIC Aeromonas 8 E DI A E < 458 L 7 BN,
B O HKEO LR 2 5 IR k- T, Bl
BESREAMET L, BRMIRENKY) VT — L DIEENREA 22
BTWBWHAEELZSNS, Tiz, N0 FF RS,
BB SR S R E U T, [ EsS ah »
feD TV SRS,

FOED, NVYFFVETIF Y EORBREICL-T,
Hikfliz Lo EREELZEFNShTVS (Hhs
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1958, AK¥f 6 1 1980). #HRio (1982) X, <o Ay
FF v RS L, S S TN BN E ARRY B
CERPLMICLTNS, MBI H T IR RIS E I
DVTHE, BTULPECI ATV A B ALY, £
DB TFEET 5 2 &1, Hupemann (1970) % o
FaOouaOBBEBTHLMILTWS, E1, AU
DFRIFISE T, RBPBHEA ML AL IR IND
ZEMBHASNT WS (Bisser o 1948, AvraLion % ¢ 1973,
Prrivurrer &+ 19730,

PEoo &msd, KBELHORMOMBHEIC, Aeromo-
nas 75 EOHIEM 2 < K55 - B L 20, Bk JRResR
I AR D@ I, R TR I B R
e & I MM SUE R IE OB IBRT 5 & & n E vk
Zohb,

—%, KIROBHRER I > WTERPTH LA, 25 F
D Aeromonas BYE (HRM) Tk, BERICFEEST S
WY Aeromonas DRWWIIL LB LBALA LTS
(&5, 1977), REBRICHOT, KRELBC RS
B L UHEIC Aeromonas WHEITHH L, MRRKATTK
WML sE a4 OBEIZIE Acromonas D54 B2 HIIM
BIEBPSDITE -, TOREEIE, AFROREME &
LT, B, Mg s BBl s s 2 & 2RIBY
LH0LHERENS,

WOSS RN Aeromonas L& B R ML ABRRMT
D3 OEHERER

BRI BOT, MADA ML ARARS ST [ DR,
B & GBI, Aeromonas I OMIE VA B I
BT A EN D, D OBRIAE & 8o TR
PSR T HOTH BV EEL ST,

T ZTRETE, B S0HE Uk A hydrophila % i
W, MMiERBROA ML ARRB IR ILIIHLT, &
L & 2 5N B & DR E R A 12,

M L UHE

HER  FIGERE205 g OV T4 EEFI0RBH O,
B - maEEmg 3dpafs e R 1 BI0R
FTo 4P, 4 DDERT 7 VKgAK (75X45
X45 (BEX) om) KINAELR, FHEBEe -7 —-2/0LT,
EAKOKEE 1 OS5 128 MH» 0 T020.5CTH 5
BC LAY, SHRI2EMTECTHSELHIES2H
MIRESE L 72 BERIK O 2 BHIZ1E A hydrophila SC 1 ¥kD
25°C, 20N & M EKARIZ2. 5X10%MIR,/ ml (I

A BEERMPI A SHIFE S w1, RSy o o & a8
L, AZAZMOTERIC Smm OBEMA T, HRKOS
B, 1S LEEOKREL 2 AR L, MEEME20L
0.5C B LI,

BEEE MERNTTORBELsER, BRM
FTeKRZELSER, BMERATOKEEZ~EICL R
BRECHBEN L5 4 DOREHIEL . FEKIN,
& & CIOKRE R EE LERIRHEC T o, 10
DOFICHERBERORLS S IWERY, 1Ho>sx5RB%2H
Wiz, TXTOv T4, A hydrophila SCI#:D 25T,
20M MR % L R B 72 0 1.5X10%~1. 5X 101 Mk & 72
B B D I OB RO S ¢, ¥IF 8 TN
120 THRECR YIRS U Tz,

RERE EEREHAATE 2 W, RIS S BSEOF K
ERMEL, LDso (LEEIEHED & & OTEHIEEY
TRz, WIEMRE KUALTEME B, GL 5 UICBE
S BRI O MR R,

# £

MR e KRB LE 2 ARSI E e T I T ABEE S
IR B IR O KB % Table 24 IR L fze 3 XTOD
gl 2 MM ORI, JoRBLEe Y, 2
FB IO & IS S B ME2 A oSS BEIE
s hiir o1,

WS, BHOA DV AZBBE S TAICHT 558
BRI ER OHE IR % Table 25 ISR UL F2, KL Z—IEIT L,
FARL L 723 BRIX O LDsoffii 1. 2X 10508,/ BT Hh » 1 D
L, BREKBEILEZANSEBOENE, 7.5
X10%Me /BT H » 1, T h, BIMEETFCABELS
W7 FED LDso 143 OX10°IR /B¢ d 0, KE—ET
Mafe 3 BT T SXI0%IA BT & - foo SPIYEBER
Hlic >0 T, MERkBEEBESRGEL, 1.5X10MmE
/RBE T8 (WFERI00%), =0 CREIKEZILE
D4.8H (PEFERI00% ), MEMKIE-—ERODS 88 (YEIER
80%). HBREDG. TH< (P8FEHE60%) DIHTH - 12, BB
FERODIMEIER G, S, HIPY, REB LUKRBOF - H
MAEHEINTH O, BN IBEOTIN & RO S -
MAPEL <, BFERICIENE A SORlEIEE LW,
F 1z, BIEROCIEL & CITBRD 5, BRI & E--:
WERTMEVPHI xR,

% -3

RIS B NT, ABOBRMF L LT omREl»E 2 5
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Table 24. Results of skin and gill-borne infection {for carp exposed to the variations in water
temperature and {ast conditions by Aeromonas hydrophila

Dose Number of fish Mortality
Route of infection
viable cells/m/(breeding water) died/tested (%)
Skin-borne infection™ 2.5 X 108 0./ 10 0
Gill-borne infection™ 2.5 X 10® 0./10 0
Infectious control™* 2.5 X 108 0./ 10 0
Non-infectious™ * - 0./ 10 0

control

% The variations in water temperature: 20 £ 0.5 2 28 + 0.5C.
% % Water temperature: 20.0 * 0. 5C.

Table 25. Effect of various breeding conditions on the pathogenicity of Aeromonas hydrophila for the common
carp
(Oral inoculation dose, 1.5X10% ~ 1. 5% 10! viable cells/fish)

. Inoculation dose Number of fish  Mortality Average time to Median lethal dose
Breeding condition

(viable cells/fish) (died/tested) (%) death (days) (viable cells/fish)
Exposed to the varia- 1.5 x 10'° 5/5 100 3.8
tions in water 1.5 x 10° 45 80 5.3< 7.5 X 10%
temperature and 1.5 x 108 0./5 0 14.0<
fast condition™®
Exposed to the varia- 1.5 X 10'° 5/5 100 4.8
tions in water 1.5 x 10° 1,/5 20 7.0< 3.0 X 10°
temperature ™ 1.5 x 10° 0,5 0 14.0<
Exposed to the fast 1.5 x 10% 5/5 100 5.2
condition™ * 1.5 x 10%° 45 80 5.8 < 3.0 X 10°
1.5 x 10° 05 0 14.0<
Control™ * 1.5 x 10" 5/5 100 5.6
1.5 x 10%° 3/5 60 6.7< 1.2 x 10
1.5 x 10° 05 0 14.0<

# The variations in water temperature: 20.0 £ 0.5°C =% 28.0 + 0.5°C.
* % Water temperature: 20.0 4+ 0.5°C.
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Fig. 8. Proposed mechanisms of symptoms of the Aeromonas disease in carp.
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MRS BOMTE @ (0. 2ne 2 FEIC & 0, 105T,
1 REHBEE L -0 B IcfF R 2 < B L, TS —E L 12
T, EOBBRESL > TRSEE L,

MFZAVBOER . ~%) Y ILEOME% 4T,
0BIHGE L < o BB o icownwT, BFS vo8
ZEF ( Erma ) 2HOCEEL 2,

& ®

(1) FRORBOBBOETL: HOBERELEELYE
Z Y F AT HE G B HFINBRE O B L 4 Table 26 45
S U Fig 9ITIRUL 2, BEMHTO = ¥ & o4 Ok
W, 200£24.9(X10% mm® - BIF, WALEWE) Th- -
DI LT, %24 12184034.0& 28 0, D
I ORIt - Tl L, O6MEIBI# 12 12148115, 9&
Laitz,

(2) FOBEBOWESLICXE SOBBIHOTL . &
BREMORNBROS <&, HRETH - 1205 (Plate NI,
U), BEEAR24MIIc i, MIE O RIMERAS BB L
(Plate I, V), 4821213, C OMOFMIRD E M,

Table 26. Changes in erythrocyte counts on experimental infection in fancy red

carp inoculated wilth A. hvdrophila

Body weight(g)

Erythrocyte counts (X 10*/mm3)

Hours after  Number of
inoculation fish Range Mean Range Mean Standard
deviation
0 7 33-57 43.6 174-249 201 24.85
24 7 36-55 45.1 141-221 184 34.03
48 7 30-59 43.3 90-229 166 42.95
72 7 38-51 46.0 108-203 155 30.14
96 7 30-53 45.3 128-171 148 15.84
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Fig. 9. Changes in erythrocyte counts on ex-
perimental infection in fancy red carp

inoculated with A. hydrophila.

FABGRILIC & AL U R RS B L i Ut T2
BRI L, BRI OMEL U AR IR L T b D
BARANRENER B9 5 3, FREEOICHE - 2 4HEEY H
LRIER A Tz, QOIS I AL L o SRR s L
% QG IERISEOBMIEORIER & SEiEM & Tl Hh
= (Plate [Il, W),

FlE SO K E S OBIEMELE Table 27 8 L U
Fig. 10~13 125/ L 1o, BB oRMERORE, 14.3
+1.09 pm (BUF, BEEE) TdHofeowL T, i
Hith T8 < e 2 MM H SN, & 2RSS 3
£1.41 &8 L NS <ot W ORINROEEE,
9,840.60CH - 20 LT, T2HMBRICERNLONE

<, 10.3£0.81& -1z, LL, 9SEMRICEEY
M e B A SN, Fh, BEERICEY BB
RO, 1.46TH 20U T, BE®RICEE 0k
HENE L 7e HEATER Y HaLt: (Table 27),

—77, BEMOORBRIEE 9£0.43CH - DI
LT, 2445 L OB B < Y, T2%MH%ICIE
6.0£0.60EB< wote, LinL, 9BHIRICIIEHORE <
mARS A SR, HEEHOKOERIE3.520.3(C
o DI LT, BRRICIEEN L D EL L AR
Bodn, &, T2RMBICEVT 2 08P,
4.2:£0.51Cd -1z, Fiz, BEMETCEY HRBLER
D, 1L69TH -0 LT, B3], 36~1.47
oy, FOHMNE L HEMERLE ( Table 27 ),

(3) AT hrTUy MEOREWELL: ~vPZUu b
T ORENGFHZE (L% Table 28 45 & O Fig. 14 1R UL,
BRI~ b2y M, 41.5:23.52% (BUF, 844
B TH- O LT, WHEGRUEMNICIE32.5
5.16& 0, DS R ORI tE - sl L, 96k
1327, 423,258 5 12,

(4) MELEBOREGEL . MELLEOROEL %
Table 29 35 L O Fig, 15 1277 U 720 BEREAT O Mg L1,
1. 046 0. 0020C & - 2 DIt L T, BB 240R 1012
1.04040.0028& 45 1), LRI OGBICEE - THIR L,
QOIERIAE 12 141, 03520, 0014 & 78 - 72,

MO~ b2 Yy Ml &I E & OHEBBFRICon
T AR % Table 30 5 & O Fig 16 I0/R L 72, Bl
MW OMH OMBFREIL, 0.7TRTH > OIHLT, #
Fish 0 & N130. 664~0. 981ORIMPII & 0, AL L

Table 27. Microcytosis on expermental infection in fancy red carp inoculated with A. hydrophila

Erythrocyte Nucleus of erythrocyte
Hours after
inoculation Long Short Ratio of ‘ Long . Short Ratio of
diameter (zm) diameter (#m) long to short diameter (zm) diameter {#m) long to short

0 14.3 + 1.09* 9.8 4 0.69 1.46 5.9 4 0.43 3.5 40,34 1.69
24 13.3 4+ 1.41 9.8+ 0.76 1.36 5.6 & 0.47 3.8 4 0.46 1.47
48 14.0 £ 1.38 9.8 +0.72 1.43 5.3 4 0.53 3.9+ 0.41 1.36
72 13,9 £ 1.53 10.3 £ 0.81 1.35 6.0 4 0.60 4.2 £ 0.51 1.43
96 13.9 4+ 1.23 9.7+ 0.71 1.43 5.5 4 0.56 3.8£0.37 1.45

Ratio of 0

to 96 hours 0.97 0.99 — 0.93 1.09 —

% Standard deviation.
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Frequency distribution of long dia-
meter of erythrocytes on experi-
mental infection in fancy red carp
inoculated with A. hydrophila.
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Fig. 11. Frequency distribution of short dia-

meter of erythrocytes on experi-
mental infection in fancy red carp
inoculated with A. hydrophila.
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Table 28. Changes in haematocrit value experimental infection in fancy red carp
inoculated with A. hydrophila

Hours alter  Number of Body weight(g) Haematocrit value(%)
inoculation {ish Range Mean Range Mean Standard
deviation
0 7 35-57 49 34.5-44.7 41.5 3.52
24 7 33-54 48 26.3-40.9  32.5 5.16
48 7 32-56 47 25.7-42.2 32.1 5.95
72 7 31-58 50 22.0-38.6 28.4 6.91
96 7 30-56 48 23.4-33.4 27.4 3.25

Table 29. Changes in specific gravity of blood on experimental infection in fancy
red carp inoculated with A. hydrophila

Bod igth ifi i
Hours after  Number of y weigth(g) Specific gravity of blood
inoculation fish Range Mean Range Mean Standard
deviation
0 i 36-57 49 1.044~1.049 1.046 0.0020
24 7 33-54 48 1.036~1.043 1.040 0.0028
48 7 32-56 47 1.034-1.046  1.039 0.0043
72 7 31-58 50 1.028-1.044 1.036 0.0053
96 7 30-56 48 1.033-1.087 1.035 0.0014
1050 @ --ee- BLOOD
050 . y— PLASMA
- g 5
- ° . g 1.045}
5 40 § ° o
3 8 ° o 2 1.040}-
g ° &
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g " e “
& ° o  51035F
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8 ° ba  AA AAG
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Fig. 15. Changes in specific gravity of blood
and plasma on experimental infec-
tion in fancy red carp inoculated
with A. hydrophila.

Fig. 14. Changes in haematocrit value in fan-
cy red carp infected with A. hyd
rophila.
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Table 30.

Correlation coefficients belween haematocrit value and specific gravity of

blood on experimental in fancy red carp inoculated with A. hydrophila

Body weigth(g)

Hours after Number of Correlation
inoculation fish Range Mean coefficient
0 7 35-57 49 0.732
24 7 33~H64 48 0.664
48 7 32-56 47 0.981
72 7 31-58 50 0.909
96 7 30-56 48 0.829
@
1050} - 2.5 -
o
o =
7 10as °o L 3 o o
z ® ° 100  ° ° o
2 \osol - o 2 .
S 1040 , o o —NORMAL FISHES & H o °
= I o —24HOURS AFTER 3 o g . .
— — 4 INOCULATION © e S g QD )
1035 Rx % , » Se e
5 ox 02 4 — 48HOURS z 75 ° “\\\%o
7] & — 72HOURS 3 8
1030 x — 96HOURS § °
o
Z 50 ° ] °
1.025 | | i { | | [£3 S
20 30 40 50 =
HAEMATOCRIT VALUE (%)
Fig. 16. Relation between the haematocrit 25 [ L I | L

value and the specific gravity of
blood.

KEWIEORBE PR s,

(5) MEBRBOTIFWLL: MEHEBOBRHOELE
Table 31 # L U Fig. 17 IR U fco BEEERT O M a3,
10.2£1.86 g/dl (BIF, BMIEHK) THDIIHLT,
BRI 4RSI, 8. 051548 5 1, O6IERIEICIET. 1
=116 THAS L,

(6) MIEHLEORBAFAZE .  MELEORERMEL%
Table 32 # L O Fig. 15 1R U o, BRI O M LT,
1.017£0.0019CH» DI L T, HHEfm24ms s
1.014-:0.0005% THET U 720 48~06MIHBICITE LA E
BN AH LT, ZREAKBECBYAHREE, wFhb
1.014TH » 12

(7) MFEKAEORGE | BRI ORI

0 24 48 72 96
HOURS AFTER INOCULATION

Fig. 17. Changes in hemoglobin content on
experimental infection in fancy red
carp inoculated with A. hydrophila.

{L. % Table 33 #5 L O Fig. 18 125K U 1z, BIBFIRT O MK
KL, 85.3£1.51% (LIF, BUYIERE) TH-oK
WL T, WERIR24RRTIZ1d86.551.50& 2 o o, F D,
BRI L > TELOEWH AL SN EHM, BERIOKS
BICHBL T, WERALEINT AHRSHED bz,

(8) MBER>N7BOBBMHTEL: Fs v 37EOD
RS MYES (k% Table 34 #5 L U Fig. 19 1R U 7z, BHEHE
HIOME S v /3o B, 2.6:0.46g/d1 (DUF, BUfHE)
THoDIHWLT, BEM%kE L C48IIICIE, 2h
FNLE LAE T LUice UL, T20EEE%» 5 E U
WIS S SN, 9BIMEICIE2 140.54& L » 2,
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Table 31. Changes in hemoglobin conlent on experimental infection in fancy red
carp inoculated with A. hydrophila

Hours after  Number of Body weight(g) Hemoglobin content (g/dJ)
inoculation fish Range Mean Range Mean Standard
deviation
0 7 37-60 51 8.2-13.5 10.2 1.86
24 7 34-57 49 5.3-10.2 8.0 1.54
48 1 31-88 49 5.0-10.6 7.1 2.03
72 7 36-56 47 6.1- 9.9 7.9 1.17
98 7 34-54 47 5.4~ 9.0 7.1 1.16

Table 32. Changes in specific gravily of plasma on experimental infection in fancy
red carp inoculated with A. hydrophila

Body weight ifi i
Hours after  Number of ody weight(g) Specific gravity of plasma
inoculation fish Range Mean Range Mean Standard
deviation
0 7 35~57 49 1.015~-1.020 1.017 0.0019
24 7 33-54 48 1.014-1.015 1.014 0.0005
48 7 3256 47 1.013-1.015 1.014 0.0008
72 7 31-58 50 1.013-1.016 1.014 0.0011
96 7 30-56 48 1.018-1.015 1.014 0.0006
35 e
e
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e § 30F o
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Fig. 18. Changes in moisture content of Fig. 19. Changes in amount of serum protein
blood on experimental infection in on experimental infection in fancy
fancy red carp inoculated with A. red carp inoculatced with A. hyd

hydrophila. rophila.
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Table 33.

Changes in moisture content of blood on experimental infection in fancy

red carp inoculated with A, hydrophila

Body weight(g)

Moisture content of blood(g)

Hours after  Number of
inoculation fish Range Mean Range Mean Standard
deviation
0 7 36-60 47 82.7-86.8  85.3 1.51
24 7 32-50 41 85.6-87.4  86.5 1.59
48 7 34-60 44 83.6-87.6  85.6 1.63
72 7 34-51 43 86.9-91.2 87.6 1.61
96 7 32~-58 44 84.7-90.7 87.8 1.91
Table 34. Changes in amounts of serum protein on experimenial infection in fancy

red carp inoculated with A. hydrophila

Body weight(g)

Amounts of serum protein(g/dl)

Hours after  Number of
inoculation {ish Range Mean Range Mean Standard
deviation
0 7 34-52 42 2.0-8.5 2.8 0.46
24 7 36~50 45 1.1-2.4 1.5 0.44
48 7 34-56 47 1.1-1.7 1.4 0.48
72 7 32-53 44 1.5-1.9 1.7 0.13
96 ki 33-51 42 1.5-2.9 2.1 0.54
= . WaEV (%) TEvs, 320 EhZhARtics-

R (1962) WEERHEO Y+ FOMmBERIC> VT, &
PO BN EM I R OB R OISR E VY, FER
DHEFF U BT, FIMEREL & AR T VA
WAL, A by MEGETTS &2 WELPIILT
W,

RIFOFERBE 2B L = ¥ % 04 OMEERORE M
12, BERKSLOIES0E RSN LO0, KO
BBIZE - T, R SIS v ROED B
FUANT 7Yy MEOETHERD 5, EREELR
HHRFEO Y+ ¥ ERRORMOF RGN,

Karo (1938) &, & MoB U 2B M %E GREH, A
FERGE & CERERIC L THIT L TV b, RERRICHE Y
B ANBIPBRRAUICE U AROREICDVT, Karo OF
BICESNT, LR 5, $2bb, KRILEKER
(X10%), ~EravREEHb (g/d), ~v 27Uy b

THEI NS,
e =Hb/RXa (a 3OBHRBHROEE)
AR =V/RXb (b ZAFIRROMED)
fafnsgs= (Hb/RXa) / (V/RXb)
ZY &L BY SR, Hb, VOIERMZEIC, Rn,
Hba, Vn &35 &, GBRIEBRONE
a=Hbn/BRn L&Y
BHRIEROWHE b 3
b=Vn/Rn K&ORHSIB, 2T, #ik
POERME LT, ARERIZH Y 2 HBEMTO®EEHROF
AR T &, BHaB L0 b k- TRD S
nb,
a=Hbn/Rn=10.20/2.01= 5
b=Vn/Rn==41.50/2. 01520
LT, 3#EHErtick-TtEohs,
O EH=Hb/5R
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B =V/20R

fREE = 4 Hb/V

BFU deo TRed 1 BRI R O RGBT O ta FEFE R,
a-hé-}m,&ib S CHIFEE 2 Table 35 IC/R L7, § b5,
BRERRR 24 I, A OFRMERRDAE 71 ¥ o i
S FEE VY, ASVFRNEMSB O, ~E
Ay EARR P OHIAERL, WY SRR
EEEEENEE L LTVAE LD EMRINS, Jhi,
fﬁ4z-vgyf@%ﬁ£UMM§WWK”JcT%6
PR U kDI, BRI 24BN O S R IER S,
FHHBE UL EABRT S LDEEDAS, }’113@{0)@411&
FELBOT, $HBEFRMEBHF L BT 5 2 &,
Scuiprercravs and Many (1939) ﬁ’{K%'TJ:fIﬁ/MH;UJZI A,
RS (1959) &8 X% (IPN) 0= ¥~ AT, %1 5E
(1962) BERBOYFXTCWPLMPI LTINS, S,
WIBROBGE 5 3 RIS BN Ul f i, SRR
RIMBRE CRHIL T, SHICHIEL LD &0 5 8Koks
BRIED—2EEBZ NS,

E o, BEESRSEEICE, Y342 Va sy Jiine
AU kDI, FIFKOKE SHEMISES 201, @
FIERLRADENEBEAEED S L, n~%wm
BT, NESUE VAMELEL, FEEERNTS S
EWVAB, LIzHoT, RO ABNEBRRRICHERL 28]
e, RGN (R4 1ok, o/ haRiinEkiE
BEHERDOERMNSSNEL0D0, FROMTL 12
S IERMIREIEGERERRTH S EEATE LoM AL
WeEEhbha

zlw,mﬁm%uf@ﬁrﬁmw FHR&E LT, ko
EHHXRLPIZENTHS (AT, 1969), 3/abB5, (1)

Table 35.
inoculated with A. hydrophila

1

BIHE O TFICHET < PR BRI, (2) ik
e (3) BRI, (1) MRS, WS, IS

A R OB MR GRE 70 & 1235 < MM, (5)  HEMEIR
TEFRMIESETH B,

SIS OT, BRI & ORI A & 1D R
JECE, HFLOBRMPELAEMEs Iz TV S,
Aveno and Swrrn (1974) &, THN % 4 L 2 % BFEPR:R
LIt I A8fud, ~v bho Yy MEMSETL, ~NES
TS & CRMEREAIE AT B Lk~ TV D, Hone
(1964) 1%, 7 7~ 2 OHBEMESEIZ 50T, RGO
ANT N2y MEEE L CH-DEH LT, Ko+
NERZE1TH- e EEREL, AR - e (1977) 14
A X‘J‘UDE”?J}K-WK'DLV(, RO~ b7 )y R
A AT H > 2 DIZH LT, FROENIE2.6TH - 12 &
BATWD, H2EB LOFMCPELHIZLI &1, K
WO BRBRA L 5 I ABIBRADFHROMT U2 b
DT, BG5S & OBMEE s E U
Wize LIZHS-T, AﬁfwﬁM@ﬁﬂwwo&Lf &
WA & UM% 5 I o8, s 2 7 o &
W%Kéhéoit,$¥%®A%W@%mkm,%&ﬂ
TR R LARE O MR EAEAIS, RO O MRS A5 % 1
B SNt Shuk, BR (1962) 2RO Y % Tl
SMICLRFMERSBELLSEOBTH 0, Kk
ww PG U EBbh S, e 0mSEoh

C, BERENERLOFRD—>E LT, ElmsE ok
w® S UVEBREIEERIC & » T 5 1 fo SR o 2k BRI RS 1o 2
D, BERMROBRMME B FTVD, KEBO AL
mmmm:ﬁwohk&%%M%ﬁi,%M@me@m
WEORBER T b0 LB s hs,

Haematological indices of experimentally infected fancy red carp

Hours after Color index

Volume index Saturation index

inoculation
0 1.00 1.00 1.00
24 0.87 0.88 0.98
48 0.93 0.97 0.96
72 1.02 0.92 1.11
96 0.96 0.93 1.04




o 4 BB L0 A 89

—15, REICB T, %Y BIYECl, HLOE
MAHE LD EMHESPIZEINT S, Fopa (1973) 14,
e FABWOKBREEY Y IC>0 T, EHBOANT b7
Yoy MMEd44.543.5, ~NES0E L EH39.580.86TH »
F2DIX LT, WATIEENFN18.822.89, 4.34+0.39
TdHotrd L, CORTREMICESEDTHS & &
BLTWD, P2EBLOFIEHTHsMICLIZES I, K
FROWHEUTEHIMATEE L, Lich- T, ARICHEUHHE
MO Z>HOFREE LT, HHECBT HMMNEL SN
5

£, MiAOMBESBENBEEEETLILPHLNT

WA (il 1964, DNk 1964). Bk (1969) 1, v
545 EE S N1z Aeromonas liguefaciens (A. hydrophila)

Mﬁ BWBIC K-> TH SN IBEERRMEO, 7ILihRic
A SO, BMKETHEELLLCEERH D

N b Tivd, F7, FHHK (1981) 1, Pororr and Viron
(1976) D OHIZHE < A hydrophila biovar. hydrophile 6

Br&, #DMOEWE Aeromonas D29¥H 258k A5, 4
¥ opY ViU vOMEEBLLZC EEBELTO

b H3BTH LM L&D, AFBORKREETANT,
Bk AEET A s, BOOBEZORKEE LT, MEH
%ﬁ@?};’i?f‘:t:ﬂiﬁﬁ“éiﬁllmﬁék631%)0 UiehiaT, KK
CRANDEMOSBEE A H = X4, Mg @A L 723
DELET HHm#BICL- “Cv‘ﬁﬁli}mfi?’e}ﬁu L, —FCiamEss
M OFRIMERASRE L, 3 &I BB & O PIRE S 5t
fr EQRIFHREME UT, BlBESE T &8
WHELHEND,
m;,m?(mm)m,ﬁ%ﬁiUKWﬁf®MW%w
WA, A~ b )y MES MBI ESER Y S
ERELTWAH, KIERICB T 2MBELEOEE, ~v
Ry MEOEEMER E —EL THB Y, WE OZRISH
BRI 13 HEBIREL0. 66~0. 98D EWIEHMAE s iz,
mmuﬁmm&&,mwﬁwb$om% suvERsE

B ARSI DS, MELENAT 7Y v ME
tlm%%mbklt@,%%®%%&@bhé

F e, MU R 2RI BT L o B, 96iE
M Tk ELEIEA S 12, CORRIZONT
PURc#Rd 5, ML & BERoEOImBoKkS & s
g 3R, MESBBREIC K> CESOEMIEH S
TLTh, EBCImT 201 U T, B 48R
FeEmd L, FORBINLLZ. #R (1962) ERFRO
Wf#mm&mﬁ“uﬁwf PEERD & O C P T
BAEAH ST 5, KREHOEnT 5 2 &2 s mic

5 &/L, REHIEER S OR T, ERE0Y FFom
%7/n7 . BB R D EG S, SHER O ERIE S
M BETH &ﬂéﬂﬁi TIEFE LB H B LMRRTNE
c@@mﬁbfm,m%wmﬁ@%ﬁmbwy/nawﬂ
ko, MHROY vy BRI T 2D T3
@wm&&mbfw o BT kA, RERICEH

T B ABNEBRAICE, BEMHNICBESER AN D
%mu&,%ﬁ%m%@tvwé;am%,n%@&mé
Mg vy AU L REE, FRSERATHE LD
1o, BRI H O F v I RIS < R s
BTeELOMEEXLNDS, LD &h s, BT
EHILIRRIS, MR ESIINT 51800 b 5T, I
el mh U s i - 12 BRI, s s v/ sz Bofmis &
HLOTHDHEMEING,

B3I B OO0

(1) 24ROz o ABORKBHBEH S s

LBifzdic, ¥ Ewd4 2HNT, FBEOFERN S
SHEL T2 A hydrophile D% E %2, BHERAE & CRIHER
U72sh&, [El—RkO B AR S W ARMIRAES L 125%
EEBEL, FNENOBICREE U R K
MESL 7.

(2)  HERISRO % bR < IR K CERR R EHE,
BRI S & ORI, SRS 5 OO
BT RS LB L2 &b b, BRBORMEA H =
ALEHROEDICHEIR LI, bbb, (a) BEMIC
BT, HBEY Aeromonas WRHMHELILOB, BEN
DOMEAEAT S, (b))  MENOMBEE LS SR,
ik 1y bfﬁ%wmmu%m? o TO—HTIL, WK
DEEMLIC & » TR SN EERERC LY, 1FO
ERESTTHET S, (¢)  MEEORESKSE SHSIC
M,%MWﬁﬁMTékmhmmmib,%%®$é&%
HICEREOHPBHEUCERESEZS, (d) HEOD
MAEEE A & B U 2B, SRR OMBRMIBIC PR L
B, HEEL, #8EAANRL BTSN TBSEC
%,
(3) RIZ, AFHOMBENZELORET S 5 BiMDOFS
AHZ X DEPSMICT BIIHIC, EBRIRE RO
WHEMA, MBENS S IR BES R 2 R A 1,
(4) MR ORR, REORBRIVTRMICTERL
feBg, ERMEREEARERLTHS Z EHHLMIC
otr, Fiz, FERAVERRUTAE U RSN b
ELPEE AT, REOMBENELORB A H =X bk,
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ROED IR Uz, Tbb, (a)  MEEhEEAL
PRI O ¢ 5 HHIC &k » THhRMBAHEMT 5, (b
) —BT L;t, BRIZL-T 1!11"‘%‘ *miﬁi@'fﬁrrbfftiﬁ L, &

M B, (c) BB & ORI ﬂk TR &R
iR 7’)>’L v, ’c‘?.lm%ud)‘{ﬁ
BOoE  FRHRBEICET MR

B0 BN 4 RIS, BT SeA, #
I EBLOYY AT F o EOMIEE SN
M HBHENL ZEMRSHNTOS
NER, 1979 ),

F 7z, Nypeuw (1935 ) & & O Mann (1935)

IDWT, FURICIETR S AR 2 R A5
&%B}Jvﬁ» LTWA

AEECH, FRICHT 5 PHREOmiEkOHEL S
MIZTBlzoi, FREOKOEE 2B L i~ o4z
DNV, FURELEOE R, F oS & OB g
DFIERE U 7,

( Mannive and Tur-

i, 24
Ehahbd o

B LUHE

(1) REVROFELLSUVIEE

HEAR T BROI VY bkl (7T8X160X57 (#E
) em) 40k, w4 (EEEE0g) 9RT ORI
AU, 1 BRETFHEELLOSL, REEEOEN %R
BB LA, 4 K& S E—KEOHTRE Y, HH
FED0. 2% O A THEOR G2 54 12, SEERIBM
(6 A1 H~12H25H) ok, 4XKEH16.2~
21.8CTH - l,

REHE | KFEOFMS SO L 12 A hydrophile CA
18k%E, om0 m@%ﬂﬁblw%,%m%fﬁkﬂf
I225°C, 24MeMEaE L, MEAMREKCEREE T
mg/ml &, 2mg/mi OEEIZER S €12, 1 mg/mlﬁéxhé:
WA 29 0LC, —HFIKIE100C, 05 Mo F-7
IBTEREUR S U, Il 5% 08 ek ) v %
A<, 37C, 4BRMKE LT, 2HOBMELLNI L%
Wipdlz0b, BB EEKC 3 kg, k)
FERGUR & Utee 2 mg/ml BIEHIMEIC 120, 5% OBIA 1Tk
W) vaRMA, BRHCL TRV V& LIZO S,
Freund’s incomplete adjuvant (paraffin liquid ! tween 80=
9:11) &AM, FHRSLEOBIZT VY M
R YHEREREE Uz, SOEIICUTHTML 7 35
DRERFEEY, SRIRBoafizdLT, 1Rb1D

0.4m! Z BRI L, & 510 1 EME%IC0. 6m! 23BN

HiL 7z,

ﬁ%ﬂ‘ﬂ oS ML ERBEHCT, 240
F oo - N S RIKED 1~0. 15%m 2RI L 72,
1 [ ORR I ETUR O BRI 2 & LB ICITY, 0

DI 2 8 H 108 s o &, & 512278,
wéﬂbnwuwmb&&&ubhoﬁm&,3mmm1

O3 D BULITBE TR &, BEERMONER kL
1o
BHERMORE @ BOHHHC K-> TR o h Lg%,

BEICRRIR L, FhEIs—EROPE
EIMAT, 3TCTTC2MMIE S0, 4 CI20MMR
BUT, BEOFMELANRMICEELL, b, s
56C, : ﬁv‘ﬁ‘ﬂbniﬁu LTHRME 21T & 0B, RISHARI
Baom s o EEIHL 0T, KESTEIIEMELE T
[N Y AN

(2) TUFLOBERHMYE

HEAR D MROEANT Y 2 — hokilE 3oMAIL T,
=Y R (EKRE059 ) 0BT EIRAEL, 14 A

BT EATE L2205 HE U 2, SEBIMh (7 81 H~10

A AR C RS

B25H) OKEIELT. 0~20.5CTdH - 17,
T7F DM GBROFTHIC L - T, INSEE &k
W) UHEO 2O s F o 2BML, KR IES

00.2m/ SEMAMEEEIL, 35101 #E%I0. 3ml %80
BRI 1o,

EEICEAWBRR . Vo L OSERAY»S 18
A, 5B & CUMEEI, A hydrophila CA-1 D
25°C, 2411 RSN % BLE AR 2R K0, 02mg/ml
SICB LT, BEHEO0. 2m! £ R MO PPICBERT L
2o BHHEIRIGI0EIY, MSSEDMEMATN L, WERERY
AN

wmOR

(1) REWROFTELSUVICHER

SR DI B E 2 & 1 I 'ﬁlz)lifz‘@ilﬂi“:%wéﬁlﬁ %
Table 36 5 L U Fig. 20 IR Lz 1RIRICBLTIE
MBTERERX UTFHRET5) TS 125 LJ\
BRD 72 KIR), IRIL64, BEIPIGH ( L)\“F?I’“iiﬂé:i&ﬁ?)

42D EEMAEB SNz, k=Y IEMERK (UFF
EK&d %) 35256, 128, $213C¢H-12. 7
Fasiy MR U L SERERIK (LT AFRET5)
WIEEEES12, fRAR128, 32T TH ot 3MABORE
filiid H Iz 0TS, 024, F RICHE L CES, 920,
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Table 36. Changes in agglutinin titer against heat and formalin-killed cells of A. hydrophila in the carp

Number] Mean Geometric mean of agglutinin titer (1: )
Immunized antigen of of Weeks after immunization
fish |bodyweighty y 3 5 7 9 11 13 15 17 19 27
Heat-killed cells 9 896 (g); 142 1,024 1,664 585 402 87 75 31 31 20 19
Formalin-killed cells 9 1,051 213 1,920 6,875 878 533 197 501 64 149 85 53
Adjuvant formalin 9 969 327 1,317 1,638 614 512 160 400 52 144 82 60
-killed cells
Control 5 855 0 0 0 0 0 0 0 [4] 0 0 0
Mean of water temperature (°C) 16.6 17.2 18.1 19.2 19.7 20.3 20.6 20.5 20.0 19.5 18.2
81921 ToBEAETRL, HEICE W TS, FXTHY
o——0 Heat~killed cells 878, AF KT Y49614& -7z, 9 ~11BMH = TOR
4096} °‘_“ﬁmmﬁhmﬁﬂ“ Wi, 3IKE LHRIETF Y A Hn s S, 13N
Rt T 21 HIK G5 ITE T L s, FIRE AT R gk
2048l o-—-—o Mean of water temperature {1l LR UZEEY S Hbhin, € ENFEHE01&£4000
£ tne 15MIEIC 1 3 K E L EEMOK R Ha SR, 17

< 1024}
]
Z si2f
E
= 256}
¥
= 128}
il
&
2 o,
641 c 3
20
32 g
&
18 &
16} P
053
6 =
8 1, I 1 ] i ') 1 " 1 A L
I 357 9 11 13151471927
Weeks after immunization
Fig. 20. Changes in agglutinin titer against
killed cells of A. hydrophila in the
carp.

AF K cw$gL317& /40, 3EELEEMO LREMH
Silz, 5 OEEMIE H KB TiE4, 096, &
1,024, FH1,664& 750, FE GG 384, K
1,024, ¥396,875& ie oz, F1z, AF RKCEE2, 048,
TRAEL, 024, F991,638& 40, 3X& 5 HEMBEOFUM
PSSP oz, LU, THEMEROEEME 3 KE LK

Bk O F b CL U AF Rizis, 20 EF U RS2

Utzo 273 I B VT HIXCEE32, k8, Fi13
19& 721, rﬁzwrﬁmm BAK16, FH53&m T,
AF K¢ uiig128, k16, 60L&z -7,

(2) T9F L OBEFHHHR

HEHOBIERBIC L5772 F v
37:%um077%/wﬁV BRE > 5 1AM
BUEER % 1T 1 A8, IESER T 7 F v B
(Li TFTHERESS) T, 0B MO RBBIERE50% T
Hotre R YRR (UTFRETSH) TR,
PUIRFESRIL20% & 10 o o, ST LT, IR T
'l%l'ﬁ(?‘a‘*fﬁ‘ 7 H#F Cio e flinsggst b 7‘:0
o F 3 EERE 5 I AR BIT & B U R 1T - fo
l»%%, H X! MOBIE;S]@%}M%%'E?WPBO%, FIRC10%
Tdh o OISR LT, WK% 6 B2
WU tr. 77 F BRI A I kB IR
FFo fo A S, HIXTILI0R M O MBRIER A 40%, FIX
TUEFIREIZA0% & 78 - 7 DISH L ¢, WK Tl BUR% 9
A IS S asiest L iz,

DREAB G % Table

£ 5

4 DHIFERIFIZDOTCEE, WS 2hOENDH
Nypeuin  (1935) (&, =22 4 i Vibrio anguillarum ¥ CL 63
Bacillus (Pseudomonas) fluorescens D4 % 12 13568 %
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Table 37.

Challenge of immunized and untreated control carp against A. hydrophila

Weeks Number of deaths Mortality
after Immunized antigen Days after challenge
immunization 1 2 3 4 5 6 7 8 9 10 (%
Heat-killed cells 0 0 0 0 0 1 2 2 0 0 50
1 Formalin—killed cells o 0 0 0 1 0 1 ¢ 0 90 20
Untreated control 6 0 2 0 2 2 4 - - - 100
Heat~killed cells 0 0 0 0 O 2 1 0 0 O 30
5 Formalin-killed cells 6 0 0 0 0 1 © 0 0 O 10
Untreated control 6 0 2 3 2 8 - - - - 100
Heal-killed cells 0 0 ¢ 0 0 2 1 0 0 1 40
14 Formalin-killed cells 0 o0 0 0 O 1 0 0 2 1 40
Untreated control o ¢ 1 1 0 3 2 1 2 -~ 100
EHashn, Usd L EEZTOHR AR L T, KIS, 9~10 S5CTH6EMEE L, #EEM320~

BRILLE A, BIERNT
FHEIC Lo THVERMIrEon I L2 SspII LT
Wh, F 1z, Puszka (1939) 5 & OF Manw (1935) 1,
MEFEREBOKEOFRAL sATH f: Pseudomonas punc-
tata (Aeromonas hydrophila) % 2 4 IZH:RE U T BRI %
BIE Lz Pusmka i &5 &, &%,Ulﬂl B RS 1 A
<20, 2 WH#HT1,280, 3EMHKT20,480& 40, b
HTH M B EEREL TS, —7F, Mannic &
A&, BRHEMEHURBEAE 1 BI80~160& 50, 4 A%
I & H I B L T640~2,560& 72 545, T0H#IC1420~
BUETF U LA T VS, BEBRICBW TS, IFGEHE,
R ) VIR B L OT YV a8y Mk ) RO 3
MORBPRAERU 12 2 4 OEBEHROER T g <
B R ik s h, L\?J}’LUJ?}'LLJ\
XL TH SEMEOBEMAR L EL o1, ShHD
&M, 4 1E Aeromonas X Vibrio 13 & OB IZ X

U, MBSOk EEET 5N 26260
EBbhb
—J5, BREICE G SRR, BEIE

SEINhBIEMMOENTWVS, Nypsun (1935) &5 &
O Puszka (1939) 13, AUHOPIARMELEAEZI0CLIFOE
KBFIZBOTEHSTRNEL, Maw (1935) &, =
4 CI1218~20C Clcta OB BMAE o b Z &2 LM IC
LTdb, LAL, Durr (1942) 3E/KIED = 28c—>
WTHA, W0CTHEHEMHEEI NS LR Ths, 1,
B (1962) W7 FIZ A. punctate (A. hydmphala)

6407J§fe’~:'}bﬂf SEEWMEL TS, Avranion H (1973)
, KiR25C t_fﬁ’ fehTwb a4, FEEBICHLTY
HLAV\J CHURERES T 205, 12CCubRBagRKRy A%
BCHIRBMIBahLhoE LTS, UL, 25C
THREL, T0OHSHERIZTIZE L THIER 2 RFIEE
BN L DOHKS HHREH LM LTWSE, 2O &
1, SO RERIGAKBICHEL 5 5501, — ki
ICEOHRGTHH L ERBRTHHDEELLNL, &
FERICH T S 24 OFFKEIL6.2~21.8CTH Y,
Many DR S BUREA OWMRBENORSTH -~ T, &
IRIRARE P BRI B O AL > W T s T
Ve LML, HEHIIKEEL T AV']‘ALION SO S MIC LT
DI, —BEIGER ORI 2 0, AR ﬁubf’
EAKEOBRET CRE Y aT(ké*{“ SEZLND
au,xkﬁk%mfu%%!k,wﬁ&mmﬁbnr
PR LB T L <, SRR 5 M A 0
mubf,ﬂthﬁmﬁwkﬁu g AliE, 19~60
THole TOFRERIE Keanrz b (1964) 2~ ZAHIT A
salmonicida DT 2 /30 b I 7 F L BHELC, 104 H
BICTG1, 2802 A B OEEM 2 8 S VA MECK
Ff(1970) 5= ¥ v AUZ A. salmonicida O JNENFELE % 50
UT, 188 IC182, 48O % 57 & @%ﬁ'ﬁ%é:?%
55, CORBICOWTIRICHHH5, #EH (1970) 1
F oo = R 5 FERNYT 55512138, Wmﬁuﬁmﬁ
2O D 4 OME R hE, FIRNOBSHETTIE T 6
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HELTWS, BBATRRORERE >V, S5%EN0
PO ORI % &0 T, FURR R T OFMEE L UKER
5 E L ORI T 5 0ENSH S

wf,%&%)WWmmwﬁWHiuu,$va>%
B, 7Y a3y MAor Y SR, INEASER OIS T <
NTHT, Kranrz & (1964) 1%, = AHIZ Al salmonici-
da DR vRBE ST VanXv b oF 2l
L o488, BHCEVEBEBRMERIN LI EE2HL S
LT WA, REBERTIET ¥ 230 Mk U SRR
MK oH ML, R YEBEOEL LD, RPED
LB ohiahoste, SORIKDPWTS, TVasy b

DR OEMg & & Ol AN 4 2 0ENH 5,

KIZT 7 F v ORREEERHRIC VT, SRR
%1, 5B LCMBHOIEICDI T, LHBIRHERK
£ UMD R, WRHEOThOEEICLI0RLIAK
100% BFE L 72 DI U T, INEASER B L Ok <Y V3E
B KOBERILI0~40% TH 0, FHELHRDER

NS ST, Bz, BORERMISE s iR ) VIE
BPUR OB b B T, BURRBICSE “T%%%?m
10% &3 U <L, HUAMl & BB bR Bl s &

L ERE T HBEMSE LN, Kranvrz 5 (1964) 13 A
salmonicida DF Vo)XY b0 F v EBEHLLZOL, 4
BB E T -2 & 25, PHORARD SN L E
WMEL T Wb, @ 'H' (1962) & A. puncleta ( A
hydrophila) & Paracolobactrum anguillimortiferum  (
Edwardsiella torda) %#%HEEOMA BN~ ) V5EH
7U~A77%>&mmmﬁﬁbt®%,%%w%ﬁ%%
o, 775 OFYEEREL TS, L L, B
i wmf 70T ORBIHREGERB T OB,
MPRAERTHEBEESNT Lo L EBAT VB, —7H,

Hara & (1976) EY 2 ABLOT2TOE - % Y‘f

%12, A salmonicida MFRITT 7 F v OFBIZ DO T~
B SRR IC & BB H AT IRIC < & A~ TR LA c‘:{%‘“fh‘

bHe Fi, KAWAI 5 (1981) W7 a7y A sty
7 "f‘ /@ﬁ})’ﬂ” EHEL, ZORBIEEENRPCOmE
BRI LEEDTHLEBRTND, £DIED,
Kusum 5 (1980) B720E7Y I LT, Bk
TF BT H S &R, FHY - (1980) 1
H%ﬁm%bf,%%?ﬁ%yﬂﬁ%?&éck%,%ﬂ
NPHMIZL TS, KEERICEWT, A hydrophile
wmk%ﬁ&bnu+wvu/%m7 7 F v & RPN
U el o, SEBRRREMIT s U TR & o 2 BRI ATER
SNfzlEMms, RSO VF Vv EBERIZESP LD

BRELCBUE, PHCTaE20ENS S0 EHE XN
B, L L, ERLIBL T, Bl UM E,
gy 7 F RS EOBRRE T H0ENH L EBbhb
EE 12, AKIEOFENE A hydrophila WITEERIC BT H
CEMHLMIZENTVS (15K « 718 @ 1968,
‘%’& < HHHE 0 1977), f%uwjuf‘mf Ud)'ﬁﬁ‘&%%&ﬁim ARV
T A%w%meﬁc& EEXENDHIEMD, &
# L;K%ﬂh'? YOOV LR T LSRN H S,

= #

o] ﬁ4ﬂ%ﬁwim%+xﬁmﬁﬁé,%ﬁux%%
B OORTHEM: 2 M1 % 12512, A hydophila DINEAGER, &L
va%@&bou P a8y Mind e Y IR & B E
PR oo T4 120 T, BHRNEROFSS LUHEE
AT, ERPURRERLR 1B B OF g, gk
FEHIKT 1 142, Ry YREEEK T3, TV a8y b
AR YIEHR T327& 5 ot 5B IC 1 ngAsE
WX 1,664, skiv=wY) VIEEX TG, 875, 7V /50 M
R VIEEK TI638& 00, 3R ES S HEMBICELE
WEHEMI S s iz, £01%, BHEME, wWFhoReb
WIETR L, 2 BRI MESEREIK ©19, k=Y 3L
K63, 7Y 30 Mgk YIERKCE0& L -2,

D &EHIC, =T 418 A hydrophile OFEEHRICH U T,
IR O EHER ZIER T A0, S RmZ L v
CEBHL I o,

(2) INEGEEE SRS Y VIERT 7 F v 5 H Hh
CHBHLTEWZ XTI/ LT, EBI L5808
BEREIT->T, 77F v OBEBREHREF <00, WK
T AEBRRBZIOREAI, WEhH100% 8580 12012
WUT, 7o F v ERgG 1 REEOWNIER, INRJEEX
T50%, Fw) YEERT0% &L -T2, 5B
TEAE, INMIEEIX T30%, Al VEERRIBI0%TH

Y, GARBOBIERIGE2KEBIZOBEL-T, W
1LY IR D B R,
Pz &ds, RBIZHLTT 7 F i L B85BRon
Helknids b o LRI N,
BTHE ERICLBZAREICEYT IR

RO ER OB, Pk, Y7 rila
LU= bu7I v HlRE, 2LOBERSEHINATVS
7, 34 B0 T 0% AFISHT LB HRIERSL 3
NTHIEN,
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Edy

&

o

F LT, AFEOBYSERTHBEEHLPIT S0,
¢ HERE IO 28 4 O OHE N £ WA, BURE
DEVERRNC DT, 24 BRI 8 a 5 CIiE
BB ERET U e

BHRBEOESC T 2 BB
HES LU FE

BBMT s A7EK . ARORKA» SHHEL 72 A hyd-
rophila GAl, CAl # LU CBL¥%&, #h &Y 74
avisi (FK) ¢, 25T, 20 e, HMERO
0. 1m! Z R T 4 A 7 s (k) PR gL <,
HRER OB T 4 A7 (BHELEL) 2B0rDb,
5°C, 4WEHMEE, 25C, 200GME®E L CRELEMO
B AL 2,

FHRERBIRGE | BA{CEfRRRRgciEsne
5o 12, BEENEEMETE R H40REL 12 CAL, CB1, GAL,
CF1, CGl, CH1, CI1, CJ1, CKI, GBl, GCl B LT

818

CRAL k% W 72, S BIHE % WMAEK B ©25°C, 20
MRS L 720 B, BB BRI 2 X10° Mk /mi 3y
KIS L, 20 | BEH & SRS SR IT BRI L 72,
dB, P T7 s EIC oW, FREOMK L0 m 5k
Bt L fz HIEIE25T, 4RSS, HORTO
HMEBEL THo 12,

SRR O
NapHPO,-12H,0 2,5 MgS0,-7TH,0 0.1g
KH,PO, 0.4g DL-Tryptophan  10mg
NaCl 5.0g Thiamin 10mg
Casamino Acid 2.0g Nicotinic Acid 10mg
Glucose 1.08 Ag. dest. 1000m/

RIEIRGE . —HoEHITONT, FOBEMKESH T
A B TREHEBBERMIRU . ZWFGRINC, A hydrophila
CAl ¥ 25°C, 200 74 3 v 88 0 1/10" B

Table 38. Sensilivily of the isolates Lo antibaclerial agents
Strains
Drugs(mceg/m!) GA GA CB
Chloramphenicol 0.2 0.04 0.1
Colistin 10 0.9 4
Streptomycin 8 4 6
Kanamycin 18 2 2
Tetracycline 40 0.04 0.04
Erythromycin 9 4 6.5
Novobiocin 6.2 4.5 6.2
Leucomycin 28 6 17
Oleandomycin 40 0.04 0.04
Sulfadimethoxine 18 60 40
Sulfamonomethoxine 8.5 90 290
Sulfamethomidine 26 150 70
Sulfaphenazole 31 160 210
Sulfamethoxypyridazine 21 285 165
Sulfisomidine 50 170 170
Sulfisoxazole 170 130 93
Sulfamethizole 160 160 200
Sulfisomezole 150 230 330
Nalidixicacid 0.5 0.1 0.8

sk Minimum inhibitory concentration (meg/ml) .
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0.1ml %mA, 25C, I1SEFRIEE, MRKORBOREME
Wh->THEL L,

HEER . 70F LT rz=a—0 (CP), ) AF»
(CL), A bL T br=w4 ¥y (SM), AT <4 ¥V
(KM), #F 344270y (TC), mYyAauvwiyr
(EM), /H#EA4A Yy (NB), #F%>F o442
(OTC), v4av4yy (M), 47 Fw4 ¥V
(OM), AWV 7Y ARFY Y (SD), ANWT7ES A
FE Ly (SMM), AAT7 A BRIV (SMD), AN
TrTat = (SPZ), ANT 7 i IFLEYFTIY
(8MP), ANT7 4V IV v (SIM), AT 4V F4
Ve b (SIX), ANT 7 AF V=N (SMZ), ANT A4
VAV = (SMZ), ANT A4/ =) (SIZ), +Y¥
7 A (NA), #%vV Y v (OA) BLU= 735>
Rk NF-1800, NF-1802, P-7138 7z,

b ®

B O g 2SRRI LW T, T
ADEIL LD m%&Twm%_,A%¥mﬁﬁdu

A% Table 3912, WARIREEIC &
FRERRLIZ,

FA4RATEHETIE, BRI L - TSI LOERPR
BmoHNfed, CPHBLENAIRLTIE, BWEhokkbE
VIR AR L T2,

R LHEFHETIECP, NA B LU TCIZH§ 5 8%%
A<, FORNEEILRE (MIC) &, #h€hs
0.1~0.8, =0.1~0.4, 0.2~1.6meg/ml T -1z, Fiz,
BT P RITCIE, SMM B kU SIZ oW U TS E <
FOMICIEWTNE3.2~12. 5meg/ml Tdh - 72,

F 1z, WEHERIRETE, WIhoERIicH L ThHE NS
FM A 5, MIC 13 NF-1800:4 & UF NF 1802¢0. 002,
P-7138¢140.03, OTC ¢1£0.62, OA ¢1%0.005meg/m!
CTHo1,

% I%E % Table 40 (Z

% %

Aokt and Ecusa (1971) W&+ ¥, 72, Fr¥Fabk
Uadm&EmoaltL i A liguefaciens (A. hydrophila)
IoWVT, EHRICHT AREREEE LS, CP, TCH &

Table 39. Sensitivily of the isolates to antibacterial agenis
Strains
Drugs(meg/m/) GAL GB1 GAl GF1 CGlL CHI Ol GJlI GKI GBI GCI CRAI
Chloramphenicol 0.2 0.4 0.8 0.2 0.1 0.1 0.4 04 0.4 0.4 0.4 0.2
Colistin 6.3 6.3 12.5 3.2 6.3 6.3 12.5 12.5 12.5 6.3 6.3 12.5
Streptomycin 6.3 12.5 12.5 6.3 6.3 12.5 6.3 3.2 6.3 6.3 3.2 12.5
Kanamycin 25 25 25 12.5 25 3.2 25 25 12.5 12.5 6.3 6.3
Tetracycline 0.2 0.4 32 0.4 04 04 08 1.6 0.8 1.6 0.4 0.2
Erythromycin 6.3 12.5 12.5 6.3 12.5 6.3 6.3 12.5 12.5 12.5 12.5 6.3
Novobiocin 6.3 6.3 6.3 32 6.3 6.3 63 3.2 382 6.3 6.3 12.5
Nalidixic acid 0.2 0.2 0.2 0.1 0.2 0.2 0.4 0.2 0.2 0.1 0.2 0.2
Sulfisozole 6.3 12.5 12.5 6.3 6.3 6.3 3.2 6.3 12.5 3.2 6.3 6.3
Sulfadimethoxine 12.5 25 25 12.5 12.5 6.3 12.5 6.3 6.3 3.2 6.3 6.3
Sulfamonomethoxine 3.2 12.5 6.3 3.2 3.2 6.3 3.2 6.3 6.3 6.3 3.2 3.2
Sulfamethomidine 50 50 50 12.5 25 25 12.5 6.3 12.5 12.5 12.5 25
Sulfaphenazole 100 50 50 50 50 25 50 50 50 100 50 50
Sulfamethoxypyridazine 25 50 25 25 12.5 25 25 50 50 25 25 50
Sulfisomidine 100 50 100 100 50 50 50 50 100 50 25 50
Sulfisoxazole 50 25 50 50 50 50 50 100 200 100 100 50
Sulfamethizole 50 100 100 50 100 100 50 50 50 50 25 50
Sulfisomezole 12.5 25 25 25 12.5 12.5 6.3 25 12.5 25 12.5 25

% Minimum inhibitory concentration (mecg/m/!).
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Table 40.

[

Sensilivity of A. hydrophila CA 1 to antibacterial agents

Concentration of drugs(mcg/ml)

Prugs 2.50 1.25 0.62 0.31 0.15 0.07 0.03 0.01 0.005 0.002 0.001 0.0005
Nitrofuran
NF-1800 - - - - - - - - — - + +
NF-1802 - - - = =~ = = -~ - x4
P -7138 - - - = = = = x4+ o+ 4+
Oxytetracycline - — - -+ -+ + -+ o + + + +
Oxolenic acid - — - - — — — - - + + +
U SMM I U CRIVERIE AR S S £MSAIZ LT I, #ilfaokilikg 720, SMM £0.5, 1,
bHo F oz, K E S (1970) & A liguefaciens (A, 5, 10g F£/ O0A%0.1, 0.2, 0.5, lg%i, 5%79¢
hydrophila) @ DS-677K (NF-1802 & il —#if) B LT 7 T AKERICEHL TV Y PIo k-7 1 BSAIHYS L 12,

TC b3 5 B M % T, HirE O MIC 120.0125~0. 05
THY, HBFEDFNIL0 8~1.6meg/ml TdH - I ERAT

By, RERICBOTS, LIEO#E & S FREO K
Boht, $4abb, HEYH L CP, TC, OTCIK,
YT R TIESMM, SIZ i, b TS yHITE
NIF-1800, NF-1802i2, #/:# OMamitiEmM ¢l NA B
ST OAIZHLT, DFNLEOEEHEHTH MR
Hohits,

LIid-T, SHesOERAPARICHLTHEYTH S &
EBxHNDHH, R %‘M a4 BRI T A&
S 5O invive IEBU SR ERRELLOS,
HEERO T & C_&t:bf_b\o

DU OIS S EROBN
HMEB LU HE

(1) FBBEME ¥EHos s, CP, OTC, NA X pH7.0
gL Tud Ly ) a—-VvERWT, £ SMM &
OA W IN 14 v—FCHEML, 779 MR (22
XITXIS(HEE) em) KIEQMES 55 L5 At

IO AZIBWIE IS, =¥ o4 (PEE0g) %5
BEDRAEL, KRISE1CTHELT, 24, 48, 7254
CO6IE LI B 1 B ISR BE TR L 72,

(2) BEO#EM

:-9#:1”{ (S ikH25g) =T 7
GOX35(HEX) em) 9HICSREITOPAEL,
@@ﬁbto

BB 2

YOV R (40X
KE15240.5C

PSR OGIREHIEE U ¢, ISR EH A,
& 2
(1) ZEaEHN
=Y F a4 d HBEICc oI, CPB LU

OTC D1k % Table 41 12, SMM # & O NA O K #% %
Table 4212, %7z OA DJk#i% Table 431Z/R L 12, CP
1, 000ppm, 96IGHIZEIE 1281 5 BERIER 1220%, OTC
®500ppm, 9GHEIISER ¢1320%, 1,000ppm T‘tMO%?ﬁ”’é
SEL 72, SMM 10, 000ppm, SORFMBKIBIC B 5 B
SEHR1460%, NAD 30ppm T140%, 50ppm TL100% H5
PESEL 72, OA O500ppm, 48HGREH I B\ 5 REIESE
RIFAOB TH -1z, WTFOEFE, FEEDToBREICSH
WTRZ Yy FTA DB LN L h T,

(2) &OHMH

S X T4 S SMM B LU 0A OREDE R
% Table 44 IZ7/R L 72, SMM 1510g/kg (i) m
HEBEOWHMBICBWTS, 2EWERFLL, g1,
OA W 1 g/kg (fAEE) ORBHARECS, XTodtR
D EETFE LI,

% £

HAEF OB HEMIC>VTE, CPOY A FHITHT

L A48 @ TLm #51, 400ppm Tdh - 12 & O (AE
KRR IR ARG TSR, 1981), OTC O > FlMIcxd 58
1L, 500ppm, 48WFMERE ey 4 59, 1, 000ppm
CBWTISBIPRIE LI OWE L ENDH S (S,
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Table 41. Bathing toxicity of chloramphenicol and oxytelracycline solution to fancy red carp

Concentration of drugs(ppm)

Hours
after Chloramphenicol Oxytetracycline Control
bathing 50 100 500 1000 50 100 500 1000
24 0* 0 0 0 0 0 20 40 0
48 0 0 0 20 0 0 20 40 0
72 0 0 0 20 0 0 20 40 0
96 0 0 0 20 0 0 20 40 0
*% Cumulative mortality (%) .
Table 42. Bathing toxicity of sulfamonomethoxine and nalidixic acid solution
to fancy red carp
Concentration of drugs(ppm)
Hours
after Sulfamonomethoxine Nalidixic acid Control
bathing 500 1000 5000 10000 10 30 50" 100
24 0o* 0 0 0 0 0 0 100 0
48 0 [¢] 0 40 0 0 80 100 0
72 0 0 0 40 0 20 80 100 0
96 0 0 0 60 0 40 100 100 0
% Cumulative moriality(%).
Table 43. Bathig toxicity of oxolinic acid solution to fancy red carp
Hours after Concentalion of oxolinic acid(ppm) Control
bathing 100 250 500
24 0* 0 40 0
48 0 0 40 0

% Cumulative mortality (%) .
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Table 44. Oral toxicity of sulfamonomethoxine and oxolinic acid to fancy red carp

Hours Concentration of drugs(mg/kg B.W.)
after Sulfamonomethoxine Oxolinic acid Control
administration 500 1000 5000 10000 100 200 500 1000
24 0% 0 0 0 0 0 0 0 0
48 0 0 0 0 0 0 0 0 0
72 0 0 0 0 0 0 0 0
96 0 0 0 0 0 0 0 0 0
% Cumulative mortality (%)
]969}0 #i, ks (1966) 1k, SMM D% ¥ F gl '”"%*Hﬂi”'@ LB H HEEL D, T, RIHICHT S8

B A B IE % I, 24388 T 1412, 500ppm, 48
IiflA] IR CIL9.600ppm TH - LR TNS, NA LD
W, 24 K3 DR AT 3 ~ 5 ppm, BHM%@T
Hod, FL0AO YR TALIINT SR B HM G,
ZWWm,wwwf%%wﬁénﬁ,%wmgmwm?m
40% 13UEFE4 B & é:i)i’ﬂﬁ%ai» E3NTWS Fi’/t&'?kf"ﬁﬁ‘if“i
Rilimge, 1981). REERICHE VLTS, LELOWE
FOR#EAB s, $abb, o ¥F /K d‘ %
HBH o RICHE T 5, BLWBE MM, CP OJJ»;%\
500ppm, 961 RY # 72141, 000ppm, 240 c¢dH v, OTC
T3100ppm, 96K, SMM 145, 000ppm, 961 = /213
10, 000ppm, 24 W& B, NA €3 10ppm, 96HE M & 7212
30ppm, 48, OA 13250ppm, 48WsMiTdH -1, L7
Mo, ﬁ%wm&kxazm#HMK,;namﬁm%
Musgad, LIEO®RES &L MU 0P % -
IEOREIREZEZA TS L oA RNLDERLNS,
s, faBliody 23R oK s> T, SMMA
a4 DETE kg H72015g 1 AR E CI00%WHEELIZED
W (HHUEKE, 1965), OA #2720 M kg H 129
20, 100, 200mg/H, 5 HMESE L& S, 20mgis
LAl S RBIER S e 5 1258, 100mg BLEO# 51
TR & BRI BR S ATV S (BAKER
R A, 1081). AHBICE Y S, = VR 4 HY
B A OROIBMAL, SMM Tl0g/kg (Mkif), OA T
1g/kg (Fafkdi), 1RHESIC k- C100% O
fuhobtﬁof,ﬁm&““"mﬂéﬂﬂz,:n
OO EFOASEL, LIRS RET ORI —IED%
k& EL HNDH, KRERTW ] ST &5 Rl
KOVTHRTWE S En S, I5KAKRSIL LU S

memhyowu&@abu,mm;%%%n
V&W%oﬂfwa T, BEBEOKR&KIETICB TS
MR b s, UL, oo x@i‘u
PIOEBETH L LS, INHOHHO 0 4 BHEHE

IZWd AEetEnEEA SN D, RG> T
W, REC B W CHESR AR UL LTRSS LT
W
EIf ERODBEASIUERBERAICHT 5 EHR
DEBR
MEL L UEE

(1) EEROVBERAUICH T 5 ERIOABRDR
(1—1) ZHICKBHEK

Z &4 (PEE25e) 10O T 7 LR
(40X60X35 () em) WIRET DIBAL, Kil5t

1°CT LBIPMEE Lo s L o i o9
WU 7z A, hydrophile CA 1% ¥RBe Rt 12257
18I B R 3, %c!%’ijj‘d‘ﬁhu?/k LI, LT, ﬂth
T 10gd 72 0 F10° MIR%E, T5ASMPIPICHERE L 72,
it 1B LU 4B, CPasTiz OTC D 2, 8,
20ppm & NA @ 5, 20, 50ppm @MW Gz, £h+Fh30
SRS s &, BB, Litokicmos &L, +
IR IT L —3a v &{T-> CIORMBEE L, e
LI,

(1—2) RBO/ELCLBZA

=& (REKE25e) & 5 MO LT & kil
RS DILAL, KRE20E£0.5CC I HFMEEL 20

BREICEL 2, RRD &R U ORIy s okl s
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LT, B%7IC7THMICIBIX ¢/ OA %, Kifikg®
720 2, 10, 20, 40mg %5, WHERE#305 & 3 MO 2 M@
o, VY TFERROCRORS U, B, LRk
HTHELT, +ORIT7—-V—Y 3 v &fT->TI0H
ML, BEOHEMEBEL:,

2) BRBAARIIHT 3EHOBEDR

(2—1) FEBICLDHA

1971411 8, BEENERICB VT, =¥ F T4 (Fiy
R H650g) 13RIT, (AEBLTBOFE ALK
HMHELL, BEOSBLREL2RALE S, A
hydrophile WHUBERICHBI N ndET/E B UL,
NA I L BRIBEBFEEIT > 12,

BRIBED> 5, 5EF5% NADS3 $ /125 ppm K
WAus 1R LE, 305MEEL, chz 3EMgRL Lo
L, BRIEREFEORRE % 2 BMBIE L, 4B, 3
ROFBRIONTIEELBEONBRE Ui,

(2—2) BOFSICL BHHE

19714E 8 A, WERBAFRHIZENT, =Y 374 (i
#RHE2158) 2681, B, KEHBLIOCHOX Ml L —
BB I SR % £ D BRI T U e MO & R

EBRTHIE A, A hydrophile SIS TS N
feled AR LKL, SMM 2BV FIROBBES -7,
FRABEDH 5, 17RBIC1: SMM 0 100mg/kg (fafkE)

SHBEEBAHICEBB L, 77 v TAERICEE ST S
HMEOERE U, BB & TR TRI0OE 2
T, BHEEREBEIEOERE 288U,

& £

(1) RERMBRAICHT 2 EHOBTENR

CP, OTC # & U NA I & AHKIBIBROBAL % Table 45
WWRL fo BT, HEME%7 AE % Tr100% 2588
FELROIRMLT, CP#HLYOTC® 8ppm XTI, 10
B CORMPICRIHE T20%, BEZOBTH -1,
#7172, CP#H ETOTCO20ppm KTk, LENL100% A
HEELR, UL, MWERKIO 2 ppm Kok, HBIc L2
BREYBEES WSS, —F, NA®DGS, 20,
50ppm X ¢iE, WFENH100%H5ETFEL 12,

Wi, OA DRIEIC L HIEBO A% Table 46 12
AU, WX T, WEMER T BEE TI0100% M 15T
Lizdizx L, OA % 2mg/kg (falkE) B5L1K

Table 45. Therapeutic effect of drugs against experimental infection in fancy red carp inoculated with 4. hyd-
rophila
Drugs Number of dead fish Mortality
and Days after challenge
concentration 1 2 3 4 5 6 7 8 9 10 (%)
Chloramphenicol
2 ppm 0 0 0 2 0 2 0 80
8 ppm 0 0 0o 0 2 0 20
20 ppm 0 0 0 0 0 0 0 0 0 0
Oxytetracycline
2 ppm 0 0 0 0 4 2 2 2 0 0 100
8 ppm o o o o 1 1 o 0 2 60
20 ppm 0 0 0 o0 o 0 0 0 0 0
Nalidixic acid
5 ppm 0 0 0 0 0 0 0 0 0 0 0
20 ppm 0 0 0 0 0 0 0 0 0 0 0
50 ppm o 0 o 0 0 0 0 0 0 0
Control
- 0 0 0 1 3 4 2 0 0 0 100
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Table 46.
with A. hydrophila

Effect of oral-administered oxolinic acid against experimental infection in fancy red carp inoculated

Administered dose Number of dead fish Mortality
Days after challenge
(mg/kg B.W.) 1 2 3 4 5 6 7 8 9 10 (%)
2 2 0 0 0 0 0 0 2 0 0 40
10 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0 0 0
Control 0 0 0 0 5 0 5 - - - 100
BB I0RHE CORBIEREZO% TH - T, £, WEF AWK TS OTC ORIV, 10B&Y

10,208 & U'40mg/keg 5K ¢4,

Uit

(2) BRBEAICKT SEROARBDRE

NA IZ & BB R FEO R#E % Table 47 ISR U 72, 4L
o3RI, BRE4~SHBIREELLORYLT,
NA O 3 ppm BRI TE20% H5IEL, Sppm KT WS
PSEFLR,

—%, SMM ORMEEIC & 5EHEH% Table 48 12
RUT, I5EH IO, WX C1188. 9% M BE5TE
Lizoizsd LT, SMM %100mg/kg (fafki) /H, 5H
WS LB I EPBIELLOHTH -2 (JIER
5.9%), £, FEOEREXESWHBRXEOWIERIIE, H
B3 (p<0.01) PRoOONT,

g8, FEBRNRBRRROBIERBIC B O TEEE L KO
TR S, BRI & R AR B A E S s A,
EARBBBOEND, HIE, BIMEET S A hydrophila

SEEE NI,

W H100% W TR

& 3

Ko (1970) &, F v ¥ g QLB A hydrophila %
BefEIC W L€, DS—677 K (NF-1802) B LU TC it kB
BREMOYRERET L, BRBHRCEBRME2HE T
cmm%m%ﬁbnmkﬂbf,m%ﬁ1w75%ﬁ@
12, DS—-677 K @20ppm EBX T40% H%, TC D20ppm
IBXCUEBOBPEFEL - &R HLMIZ LTINS, FFEE

(1978) &, WHIZBI AT F T4 DT TEF AFITH
LT, NADSppm, 4~5{0 (MEDOMEL2EL<) O
BHEHYCH e LR TWE, F12, 24 ONBE (2

S0ppm, 304D 2 BIIEBIZ L -T, ERFNE0,75%H5
BEL, 105 L C100me/ke (FAfRE), | BSOS
k2T, ENENS0, DBIHBBLLEORENH S (H
AKEERIFREBS, 1980), REBRICBOVT, Haz
100% B & & 723K/ & 2 ORVNBE W, BBoge CP
& OTC D $h$20ppm, NA @ 5 ppm, %’30%\ ] 2 [4]
B Thotz, BORE T, OADl0mg B LU SMM
D100mg/kg (FAUAHE) TH -1z,

BlEoo&hs, SEAORIFICHT HFAMIER %
BRICB I AR EDRTHRL TR0 ERb 5 &, 24
R LI OB ¢ CP 50, OTC ©5, NA Ti11l0&
A, £z, BOUESTIE, SMM B LU 0A & HICkS
FBRI00< &l oty LRS- T, AIBOBEH &+ o
FHEZ ABUCH T 5 REeM L HROMT» 5B A BE,
MBI CP B LU OTC DR20ppm & NA D 5 ppm 75,
FROEE T 0A ©10mg/kg (URHE) /AP LT
SMM®@100mg/kg (fafkHl) /HEWTRG 5 HERES T
LHBEMNEYTCHHEEDNS,

UL, A hydrophile I IEBER SRS HIBLL T B
Z&m 5 (Aoki and Ecusa, 1971), ¥ #EH 4T 2854

&, FRCEBE R R T A LM EELWEE LS,

wmA4mE E OB

(1) ARIZxT YV SBRARER S 2 ICT B 1201,
W 508U Tz A hydrophila QSRR RS 2 S~ B
SZHOEWER ENEIC, RN T AR 5T
FENRERRET U 12,

(2) KIBOFH-D HHHEL 72 A hydrophila iIZ2W T,
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Table 47. Effect of bathing therapy of nalidixic acid against Aeromonas infection in fancy red carp
Group Concentration  Number Days after beginning of bathing therapy Mortality
of of 01 2 3 4 5 6 7 8 9 1011 12 13 14
drug(ppm) fish § | (%)
Therapeutic group 3 5 00 00 0 0 00 0 0 0 0 00 20
5 5 0 0 00 0 06 0 0 0 0 00 00 0
Control - 3 0 0 010011 — — = = — — 100

% Number of dead fish.

| : Bathing therapy.

Table 48. Effect of oral-administered sulfamonomethoxine against Aeromonas infection in fancy red earp
(oral-administered dose: 100 mg/kg/day, for 5 days)

Group Number Days after beginning of medication Number of fish Mortality
of 01 2 3 4 5 6 8§ 9 10 11 12 (died/tested) (%)
fish 4 4 4 1
Medicated group 17 0%0 0 © 00 00 1 /17 5.9
Control 9 0021 31 00 00 8§/ 9% 88.9

% : Number of dead fish.
% % : Significant P < 0.01.

| : Medication.

FEOBER T HHFMEHAER, S8E R CP,
TC, OTC, SMM, SIZ, NF-1800, NF-1802, NA & U
OA R EILEWREEAERT CEPHL P21,

(3) ABOFRE IR L THOPIBEERE 2R U 3B o
HBEFFNICOVT, =y FIALIEHT ELEEE WA
BOBRIBIC B ARCORIEERE (BE) &2 ORI,
CP ¢500ppm, 963 & 71, 000ppm, 24BE T & - 12,
% 7z, OTC TiL100ppm, 96IKif, SMMIL5, 000ppm,
QBB #5 & U010, 000ppm, 248, NA ¢i£30ppm, 48
Ml & O°S0ppm, 2484 T& 0, OA Tid250ppm, 48K
MTHhot, | BOBROEIC LHAMHEE, SMMT
faiFE kg H72010g <, AT gk,

(4) AROEIRAVBLACE & U H AR RIS 5 285
DIRBRAERE UAER, Bl CPBLU0TCO
#20ppm & NA @ 5ppm, WM 6300 M % BE LR+

BRFEMSBEYTH D EBbhl, £, BOIOEHEIE 0A
?10mg/kg (fafki)/H B & U SMM D 100mg/kg (ffF
)/ EH% S HEREST 5 HEFRETHEHEEBLLNI,

g8E B F

KPS o 4 BB S 5, FLLTa4, FrFa,
T B LAY HITHETHIOETAEIIONT, £
OFEREBELSMICL, BRERBOA D X LEBHT S
&b, BELOREME TN SEEERRCL, PR
BB 6 OB E L E 2 RAMNITEBLLLOTH
Bo
FEHEIFICBNT, KK EBEO B BEROBEOH
el TR L, T4 OFY 4 v AME, SIBEERAE K
BLUOYFXFOBHFRKLE, KREHLOERER Y 55
WICBY AHEEE O, JABRBEoI RS AKICD
WTO, BAHANEPHIEFIICE U OABIREFOERE
BRI W TN,

WwomT, REKNTHEL 4L (a4, F
g, 7+, AwvHh), 0BROFAILDONT, £ODIME
AR, SRR, FEMREENIET R & TR R
&, KIREBWT A FTORM S T REBHBAERICL
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T2e Thbb, KREAREBOFR - Hiln, T8, FEo
g - lfB ECBEORM S EOFERSEMNYTH B, 2,
PSR IC W, SARICB L & OO KAE
HEL L, FEROET U R R O SHBIC IESE 2 S o
FIMEREMNE LTV D, MIEFMIZIE, FEROMBT LK
RITBE S, ROBRBOBLBLOAT 2 )y MEDIE
THEETH -1,

WIETH, LEDRA SO THIBREET > R,
WFNDEED» & S ERM2E T 2 BRI S
ENFOT, hHOHHEEERROREE & &L RS
oWTHlA e, £LT, FRET2ERC>VLT, £0BE
WY, BN S IR 2N, Bergey's
manual of Determinative Bacteriology, 28 8 IR iE#l /2 &
EHBUT, REMED D 583.3% % Aeromonas hydrophila
subsp. hydrophila 12, ¥ 0 O ¥k % A. hydrophila subsp.
anaerogenes IZ[FEIE U Tz, F/h, BHEE ZMERMICEE
THHIEEWLMIIL, MBFENFRICEIEROR
BB chs & RBHLL, 351, BEROBENRN
T HUICEHERPIZE YA, RWOFEKZY D 5D
ST DNVTHEL, T4 BASEICIRVIREM: 2R o Rk
&, BEROESMY: Aeromonas D9.4%, B KPOEN
D5.6%THY, PRLHOREEERTERIBEAN L
45.3%, SEKRBTI35.2%E DD EEHLPIZ LT,
i, Wi, REAS KUREKD 58U B
Aeromonas IZ2W\WT, ZOHEMLEMMYIRE o 4 BHdFICY
T HREM S ORMEERAN, 2, 3-7 Yy Ut -
IREBREEEL, YV RRRBLIVWHODOHT, K
MOMLENOBOESREEL2E T2 2WamITL
17s

WAETE, AROBIERERET 5001, £948
i 6 CIHMBRETO I/ IOKBELA L ARRARS
W, R (Yua), B8, B85 XUBERICE Y 2 ED)
M Aeromonas O3 - MBI E W~ T, EOHE,
HEAM T ekBEELEEH &, MBEMEROBLEELIT,
BB L CHIC B 2 HEMERs RN, Bo
Aeromonas DRI E, NEFOuyEEOBII, HEO
BHEMrED s NI, S5, BABRLKUTTREEILA L
VARBESER L, HH, BBIUBEACBNT,
Aeromonas %13 Uib & HHEIOMBE Y, FEICMHE -
T A ERPSPIIUI, BRI, AWOFRRBEEHENT,
KRB S BERAETOI L 2RI, B, BEB LU
BO (5% Beia R, EEE» BB LY
wotehS, BED L OBPEFRIL L, s kBRI

& o THARE O LDso HAEULLBET L. Zho DR
Mo, BIRDDELEL—~DOBBINE LT, KROE
it (AR SEOBRICE->T, BEOEKHHK
oD 2o #R, BEWNICERE U BB Aeromonas 15
REBIHT 20TV EEZ SN,

WOETE, AROBRBRHEE > r It B DI, =
YR TAETTA 2BV, RRPSSREL 2 A hyd-
rophile DR %, HANS LOCBOBEHBLLRE, B—
PROBEEB SR KIMRER L REEREL, £
NENORBICTHE L IR EENEL 2 R Lz, 20
MR, ERUERE & A R B & O, )R
BIEER S S CICRIHBSENIT RS < —BL o &b b,
AIRDORBA N A LB ROLDICHER L2, T B,
(1) BEAMICESNT, BEY Aeromonas HXRMEMIE L 12
DL, BEAOMEBENMEAT D, (2) MEROMEIZS S
L, RN LTS OMBINETE, 20—
T, HBOBECHE Lo TR S A BikRERIC &
D, MEOEBUESTRT 5, (3) MEEOEEITAE L
I, FRIERASRH T A sl C, BEodh
AREATRFRO A PBHE L TRESRE S, 4) HE
DHERE D 5B U 2 B o MR 8 U rofg
B, HBPEEL, S8 LFNRL LT h TSRS
BRETHH, 35K, RBOMBEHELORMTHS
AMORBREEZ WL ICT B0, REBRWREAON
Wik R R B, M 5 OISR IO IR T £ 3l &
2o T DR, AROERVBRAICEAL LR, E
FRMEMEGBERNTH > &b s, MEFHELo
BEAN A LBRDEIIER UL, $4ab5, (1) I
BARICBALURIFEEOES 3 2 BHIC & » THRNERVE
My s, (2) Z2O—FTW, BRICEL-> CTMEFEOERY
MICHEL, HAEI B, (3) WS & OJRIRAER I H5E
5 EOBITHRENEC, BBESEAI0ETH B,

BOETE, AROABICLSFHOHREEEMA Y
12, A hydrophile D INEFEE B K TRV ) VB2
PIREBEIL72af 20T, HidEEOFEE20OHMER
HUILBIS OB AR, TOME, 24 Ol
FIZIZOWTNOFBICN U T HBEEMER S h, +08
EHES L L RIFBERITEMBRH A, £, L
ROEEHRFEES 5 LOBRL BV, FES
Ik AEEEIRE T 51 E 25, REHEGILBRL %
BFEHEHPHLPIIRY, RREFLTCIZFVILES
BEEROTTHEM: ¥ A T & R A N1z,

BTETE, AROBMYDBRESEERHEL AT S0
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i, EEREIC T A4 ORI OWBH ERA, E
FEHEOBOIERICO VT, a4 BRI B s s U
IR ERE L. 2OBE, ST sRaeltts
PEROWMHE M HBAT, /06720 et VT
R4 7)) vO&0ppm B ELTF YUY 7 AFED 5 ppm,
w&h%%ﬁ”wk& L BBHEE, ANT rESA LS
> @ 100mg/kg ( %Wﬁ/a%rw##vuyﬁ
10mg/kg (FUAE)/H, WEhd 5 HEOKROREIC K
WREEBELEENTCRTWAZERZHoMIZ U,

BB

KR EE EHHIZH Y, RIAIHAE/S 2 EEE & i
K % M- 72 h‘i%{ij\i‘“}ﬁ Z “Sfﬁl BMEFTEE A THM
OBEETH LI, TIROHHEBY, KER fbi”":'C

RN 2 B IIEE & T wtrwt@HEMK
SRS B — S A B SRR U B

E£h, BiRLH500E tﬁ%%%@orm k ol 2ol
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Summary

This study was intended to clarify the causes, infection, mechanism of attack and methods of
prevention and treatment of the Aeromonas disease which occurs in various types of carp in-
cluding carp, goldfish, crucian carp and river dodger. First, the characteristics to serve as
standards in the diagnosis of this disease were clarified from external symptoms and anatomic-
al, histopathological and hematological findings using 203 fishes of the above four species with
this disease obtained from various areas throughout Japan. This disease is characterized by
hemorrhages on body surface, hyperemia of the fins, scale protrusion, congestion of liver and
hyperemia of intestine, There is marked exudative and hemorrhagic inflammation in all tissues,
and decreases in erythrocyte counts, hematocrit values and anemia appear in serious case. 72
strains isolated from infected fish were identified to be pathogens, and then the strains were
classified by examination of 125 items . [t was found that 83.3% of the strains were Aeromonas
hydrophila subsp. hydrophila, and the remainder were A. hydrophila subsp. anaerogenes.

The above-mentioned strains were present in water and intestinal tract. Strains showing
strong pathogenicity for carp accounted for 5.6% of those detected in water and 9.4% of those
in the intestinal tract. Strains showing rather weak pathogenicity accounted for 35.2% of those
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detected in water and 45.3% in the intestinal tract. It was considered that there is a high possi-
bility that these strains, especially, strong toxic strains cause this disease.

Furthermore, an attempt was made to clarify the mechanism of infection under two stress
load conditions: variations in water temperature and fasting, When the water temperature was
changed even under feeding conditions, there was considerable accumulation of bacteria on the
skin and gill in the water, and there was an increase in bacteria in the intestinal tract. However,
this tendency was remarkably seem when the water temperature was changed under fasting con-
ditions. As a result of attempts at infection percutaneously, through the gill and in the intestin-
al tract (orally) under water temperature change and fasting conditions, no infections were seen
through the skin and gill, but infection was seen with pathogenic Aeromonas from the intestinal
tract, and the LD 50 values of the inoculated bacteria were markedly decreased under fasting
conditions and water temperature change. From these results, it was considered that at least
one mechanism of infection of this disease is that the pathogenic Aeromonas bacteria existing in
the intestinal tract of carp at comparatively high rates proliferate abnormally due to factors
such as change in water temperature and fasting.

In the following step, pathogenic Aeromonas and sonic extracts of these bacteria were inocu-
lated into healthy fish, which were then examined anatomically and histopathologically. As a re-
sult, it was found that the results were closely similar when the bacteria themselves were in-
oculated and when sonic extracts were inoculated. The following appearance mechanisms of
symptoms were considered: (1) after abnormal proliferation of pathogenic Aeromonas in the in-
testinal tract, the bacteria enter the blood vessel from the intestinal tract; (2) the intravascular
bacteria proliferate further and are distributed to all tissues via the blood ; on the other hand,
the permeability of the blood vessels is enhanced by the bacterial endotoxins released by
self-dissolution of the bacteria; (3) hemorrhages occur because of transudation of erythrocytes
in areas of severe vascular wall damage, while in areas of minor injury, only plasma is exuded
and edema occurs; and (4) as a result of accumulation of plasma exuded from the capillary walls
of the dermis in the intercellular spaces in the scale sacks, those tissues become swollen, and
the scales are pushed upwards to protrude.

The mechanisms of appearance of the anemia which occurs in naturally infected fish were
clarified by inoculating healthy carp with pathogenic Aeromonas from hematological and histo-
pathological findings. Namely erythrocytes were destroyed by hemolysin produced by the bac-
teria entering the blood, while there was also transudation of erythrocytes from the vascular
wall. Regressive changes such as necrosis of the kidney and spleen tissue occurred and, as a re-
sult, there was a decrease in hematopoietic function.

Then, carps were inoculated with heat and formalin-killed cells of pathogenic Aeromonas, and
antibody production and the presence of infection preventive capacity were investigated. As a
result, it was found that antibodies to all antigens were detected in the serum of the carps and
these antibodies persisted for at least 27 weeks. When carps which produced antibodies were
challenged with live pathogenic Aeromonas, these antibodies were able to defend against the in-
fection. The possibility of a preventive vaccine against this disease was indicated.

Lastly, treatment methods by drugs were investigated, and in consideration of safety and effi-
cancy for the fish, it was found that dipping 20 ppm of chloramphenicol or oxytetracycline for
30 minutes and oral administration 100 mg/kg b.w./day of sulfamonomethoxine or 10 mg/kg/day
of oxolinic acid for 5 days were effective.
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Explanation of Plate 1

. External symptoms which appeared in naturally infected fancy red carp.

. External symptoms which appeared in naturally infected gold fish.

. External symptoms which appeared in naturally infected crucian carp.

. External symptoms which appeared in naturally infected river dodger.

. Scale sack lesion which appeared in naturally infected fish. HE stain, X400.

Kidney lesion which appeared in naturally infected fish. HE stain, X150.

. Spleen lesion which appeared in naturally infected fish. HE stain, X200.
. Intestinal lesion which appeared in naturally infected fish. HE stain, X200,

Explanation of Plate II

External symptoms of fancy red carp which appeared 48 hrs after intramuscular injection with iso-
lated organisms.
Electron microscopic photograph of the isolated organism, X15, 000.

. External symptoms of carp which appeared 48 hrs after peroral inoculation with A. hydrophila. 24 hrs

after injection with India ink. Right: inoculated fish. Left; control fish.

. Internal symptoms of carp which appeared 28 hrs after intraarterial injection with sonic extracts of

A. hydrophila. 4 hrs after injection with India ink. Left: injected fish with the extracts. Right; control
fish.

. Scale sack lesion in carp which passed 48 hrs after peroral inoculation with A. hydrophila. HE stain,

X400,

. Scale sack lesion in carp which passed 48 hrs after intraarterial injection with sonic extracts of A.

hydrophila. 24 hrs alter injection with India ink. HE stain, X200,

. Kidney lesion in carp which passed 48 hrs after peroral inoculation with A. hydrophila. HE stain, X

100.

. Kidney lesion in carp which passed 28 hrs after intraarterial injection with sonic extracts of 4. hyd-

rophila. 4 hrs after injection with India ink. HE stain, X200.

Explanation of Plate il

. Spleen lesion in carp which passed 48 hrs after peroral inoculation with A. hydrophila. 24 hrs after

injection with India ink, HE stain, X100.

. Spleen lesion in carp which passed 28 hrs after intraarterial injection with sonic extracts of A. hyd-

rophila. 4 hrs after injection with India ink. HE stain, X200.

. Intestinal lesion in carp which passed 48 hrs after peroral inoculation with A. hydrophila. 24 hrs after

injection with India ink. HE stain, X100.

. Intestinal lesion in carp which passed 48 hrs after intraarterial injection with sonic extracts of A.

hydrophila. 24 hrs after injection with India ink. HE stain, X200.

. Photomicrograph from the Giemsa’s staining of the erythrocytes in the normal fancy red carp, X400.
. Photomicrograph from the Giemsa’s staining of the erythrocytes, 24 hrs after inoculating with 4. hyd-

rophila in the {ancy red carp, X400,
Photomicrograph from the -Giemsa's staining of the erythrocytes, 96 hrs after inoculating with A. hyd-
rophila in the fancy red carp, X400.
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