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STUDIES ON PATHOGENESIS OF EDWARDSIELLOSIS
IN EXPERIMENTALLY-INFECTED EELS
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Abstract

Studijes on pathogene§is of Edwgrdsiellosis were perfqrmq_d in ells experimentaliy
infected with Edwardsiella tarda, by means of bathing or oral method ﬁnder different
conditions. The presence of typical histopathological lesions and the distribution and
concentration of the bacteria in internal organs of these inoculated eels at subsequent
intervals after infections had been conducted to measure the pathogenesis of the disease.

In the bathing group (water contained E. fgrda 106 CFU/ml). There were no dea
th terminated during the bathing period in both subgrougs of skin-intact and skin-cu:-
ting eels. only small amount of E. farda were isolated from some organs of the e:uis
without showing histopathological lesions. While in the subgroup of a combination of
skin-cutting and intramuscular injection (E. farda 108 CFU/ml), all the experimental
eels died beginning from 12 hrs after I. M. injection and showed an extensive tissue
distribution and high concentration of the E. farda. The eels inoculated with lower
concentration of E. farda (104 CFU/m]) had less mortality but showed typical lesions
of Edwardsiellosis.

The oral inoculation was performed to each eel by introducing the commeircal fc::l
mixed with E. 2arda (108 CFU/ml) once per day for several days. The mortality of the
inoculated eels (15-20 g in body weight per eel) was 25%. No mortality was noticed
in larger eels (70-80g in body weight per eel). Four days after inoculation, the bacteria
could be reisolated from blood and several internal organs. This phenomenon pointed
out a bacteriemia status and a wide distribution of the pathogens in these inoculated
eels. Besides, the typical lesions of Edwardsiellosis found in parenchymatous organs,
the small intestine also showed the figures of catarrhal to fibrinous enteritis in most of
the inoculated small eels. Although without mortality, varing degrees of histopathological
lesions and less extensive distribution and lower concentration of the E. farda were
noticed in the larger eels.

The results of this experiment presume that oral route might be the most important
portal enterence of E. farda to cause Edwardsiellosis than other infection route. It iS

also assumed that young eels are more susceptible to E. Zarda infection than older ones-
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TERIEKH (Edwardsiellosis) » BEMEMEBERIMEEN » BRE 1977 BESBEWIER 2
HEt R E RIS » BEERFEBREERERER (Aeromonas hydrophila) BERRYGHG »
GRS RERTECHRRNTYS » BEEA (h%,1983;4k%:,1977) - ERAE » [LEIT6HME
» REELRE AR REENHEEER 2 — (Egusa,1976) o XH2/REHE H Sakazakifl
Murata 7£ 1959 SE ¥ 42725 » M8kE#E 1 Hoshina » Ewing » & Wakabayashi % EgusaZgise
WK Edwardsiella tarda 795 |1BEBBERFRZER o

BERARRERREZFERERS BRI ERAMEZ S8 - BT ~ B - XELMmEEHE
MEXABBEEHE » CHREZPRRE § MR AR RS HE 2 F A B/ o &
FHIZR FHEIITIERABERZE O R BB ESH TSR LARRK o Roberts (Roberts,1978) »
RIZBHFEZRERREHEMASEG  BAARASERERASRTERARSTE  2IHE%E19
SOEREEBMEMR » REETEREREBEZBEHIE » EETRNEREFER IKBR T
RAUZCHERMIREERBER (HMER EAFBRREREEESE  BEEATERENR » 5
EEIE. o MM BEEAMEEER » WERBEMBEANERZ BE R - BHEEKRZBHREEITHE
DB GFZEM > KBEFEGFEEZE S LREYRARTEREAELZER (predisposition)
' MERARRBERZEANFERRREES [ RA B ZREHH o AHERUATREFTK » RAK
ELHRREZARARGRREBEMNEGEETNARRESEARRES - RRREATARNEBAL
BEIBYNEREE  YUBREZAGFRESRREREE B2 UENNASEER
RIRIR 2Bl -

MEBRA &

O~ PERMEA -

BEHESMEEENE ) XVEERBET0~80gRk15-20g— % » %780, x60.x50.cm X
WHETREBEZEBKMEF o RBRAThHERMREREEEEEBIRMMm » SBEmE » K Gibbs%
5 (Gibbs,1969) T TR B34E 3B » BHASREREAY » ETHEELXE » ¥ & H Nitrofurazone
2ppm B Formaldehyde 20ppm 7}’\%:%{4(624’.' ﬁ ﬁﬁﬁﬁiﬁ%ﬁZﬁ*ﬁm’E Egﬁﬁfﬁﬁﬁﬁﬁ ’
TR R R
O~ BEREERR -

DAEE#E 3 I 2 0 > F R A H ARYIR O 7 2 6% » RAELBEE S Edwardsiella tar-
da #» Fi Nutrient agar (Difco) {27 E5% H A C-29, MBHARK - ARITEA A
Tryptose soy (TS) broth (Difco) RA37°C.24/NEFHE &% » HBEBEES1.0x10°CFU/ml >
YRGS (70.-80.g/B) AT » YEBEBEEREKR =X » BHLD; 2 BER104-5C
FU/mlo
B Z B

F§ HAC—29 B M37°C# T S broth sis 24/ e » FIRE 2 A T®E A (0.85%NaCl)
TR 10°CFU/ml BEZEK » HERARTHBRVIHNERER% c MABEGEAE SR RIE

(10°CFU/mD) RELARBAREZKEE (10¢CFU/m]) # o 0REREKSE 5ml105CFU/ml
BEWERE gt MR 2R MFSTTATORERS - BRRBITAZERSEBH AR 2K
W KRBT B 2 EE A o
)~ BRERZ EERR -

324 (70-80g/ 196 5 15-20g/ R128R2) #AMITEHE CA"&D EiRo (BM) Zf
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ATRGRAR (RE-) c WBHELTOAFKEESHE. 2ardalt FE10°CF U/ mlZ BO¥E FTATHE 1 42247,
C WRSBEMEERS M o A—aB R S8 » KAREK DTSN » A—a—1ZABINET0
—80g/JE » A—a—2fIf315—20g/ 8 o« A—b fAZRERWIE 70-8Cg/FE » FREEFIG AT LLKIRIERFE.
i EICFIRFT 2 EMREL IR GBI ZENAR « 2458 (A—C) #HIRR 70-80g/1 - v,
PR EIE T » L 10°CFU/ml (A—C—1) 104CFU/ml (A—C—2) WHIERE SN )
s BIEREE o £oBRMIEASFREBRKRD 2R AR o BIREREE S HALUE R BN
1@ > HEA—CHEBEAMLLT S brothLpgik 4t o

REOEEEE - AREERIESB—1 (70-80g/B) & B—2 (15-20g/R) 448 » R 5E Ak Skt
R AN RMA S ZERE Cat catheter (Johnson; 3 FG) MR FHE » BASHHN
ZHEHRL.5ml > 5 H—El > SHEFAEK » BRMAILL T S broth 1.5ml IREK  FIAEB RN

Table 1. Inoculation and Sampling Schedule

Group and subq}oup " Number of eesl ‘ T Safnpling‘r
{1 16 (16) Eels died during
a
2 | 32 (32) test or termination
by necropsy at 1/2,

A b : 16 (16) 1,2,3,4,5,7,10,14, -
(Bathing method) ‘ 30 days post
1 18 (18) inoculation.
¢ {z ' 24 (24)
B 1 ' 24 (24)
(Oral inoculation) ‘2 ° 32 (32)

a : (a-1:70-80g in body weight per eel,a-2:15-20g in body weight per eel.)
b: Skin cutting before bathing.

c: Intramuscular injection with 106CFU/ml(C-1)&104CFU/ml(c-2).

B: (B-1:70-80g in body weight per eel, B-2:15-20g in body weight per eel.)

*: Number in parenthesis is number of control eels in the respective subgroup.

AN R AEETEE » YREBRIZIEV1IK V2K 3K N4RNERN TR UKF
FEH B RETEEER c ARTEARMETTAOLAENRER  RBER (BE%K30K) T
BERERTHBRIREER -
@ ABRBABSREZ E. tarde 5~ BEREBUE :

BRI (REHEA) SRABRBHEEZS A » DT0% ERRTERA REERE - HIPIT
B DREZESTE A~ 7~ ITRE Y %R MacConkey agar | » BRIENKERER L
M 1S R RBRIMK GBI R IR ~ T~ RS BB 40.5g » 0. 3g RFFAEMO. 5ml (
FREIRT S RIRRM) o &35 31 AR B2 W HFTRE » ARG B > W B A T8k (0.85% NaCl
) BAHEE s EEESIF . RSB TEIETEKLL 10 SRR » B MEBE107 OB - £REBK
DI 5% (micropipet) WER0.01ml » i MacConkey agar LIBE5ER 37°C » 24/ReE
PR BEEEE M 2 WU EE AR S Cytochrome oxidase Z[XME » LIEEIE
BRIBRAERS » TN TSI SIM B Lysine decarboxylase broth | » ZHHIE A glucose
ey > 3T » WL Indole » B2 Lysine decarboxylase » By Urase Test &7 F|furca
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o MATIBHERS E. tarda » HBREMER ZEEEREEET -
"y~ W ARREERHE

FRBERETAES B AR BEEREN » ETNERRBARREEGEWCEHRTEE 2R
5 o JLAMNHEASHREZERGEEIF S B~ M~ OB~ B~ DB~ K0~ 0~ B s 2L
AR EAFENAEREZASRSE  BEELAEEN0% Buffer Formaldehyde i HEAD
HHE X ERABGERYESE » MEAE—F (Hemotoxylin—Eosin stain ;H & E) J:&
BB o

5 *

()~ BMEEE (A—aff)

ABME (A—a—1kA—a—2) MHEBHEZHTIAFARGEREARVEHEETHEEY - ARER
WIBB12/ e » AfERRESZEBERINBSEE E. tarda » HAEEBRES 102-3CFU/ml » X
RERENKRFETRAE » EREBESE 5K (A—a—1) RETR (A—a—2) » TEM s BRI
WESEBLVE E. tarda - HRARESBEER E. tarda. (RET) o

EARE  ROBRREABERREERE RS » FTERBRT » QiFIN S8 TR
FERBETIESERE o A BRABREAIT A REE S ERAMRgnREis#E (Fusion) » {8
TFRAEERERS o |
O~ KREERBE (A—bf)

FHZABRERABRTEFAERCTHEEY - AREZ A ERNITE HEMEBEEL » REBHLI2/)
REREE B E RN M AR » AEREERAREBELZ E. tarda B 101-°CFU/ml o H AR
B RIE R H45E 3 RAT A e (10'CFU/ml) i (10°CFU/ml) RESKHE (10:CFU/
ml) $10KFE (10'CFU/ml) 4383 E. taruas (BE=) o :

AREIN L BEGRAILEFE—SBOMERMINBESES - BRAEHE S A EZH#RA
MEGnEETRS  CREERABESENTESEERASHABREERES - BETREFEERA I
» H AW S T TR AL o
)~ KIEEE ~ ABERERHE (C—1;10CFU/m];C—2;104CFU/ml)

SEEE (A—C—1) HEEERF2RRE 4 RAREET « 3 XFELIR» H4 v 5 REFT
2R EF6REEIET o KIEH (A—C-2) AIHBEEETREIEREC  FIK2E » 10~
UKL 1R HI6XKH% 1 REE - EARKAUEE (BEMN) Saf (A—C—1) RERBKI2NE
 EMWE R BT RES E. tarde EEES > 210°-1°CFU/ml » S SE 108CFU/ml » FE
107CFU/ml » LIH G ERESI0°CFU/ mMEERBRRIETRT » 71 ~ B2 AE Y E BREE STl
CHERE TR Z#8% o KBH (A—C—2) ZHHERMEKI2EUMENSG E. torde HERS
B10*CFU/ml » MAZBERITMBEEN  HEEERH LA ZHE » EHET TET -~ W2HE
ClRAEE105CFU/ml » 10K EEFE%101°CFU/ml » WifF ~ M IR#ERZE107-9CFU/mlf »

AHRROERERIVIROEFISLHEBENERS » B4 FrERREHAS IR » 771
CREFBLETHZES  AT2WAEIMERE -~ BiEY s EEERRSEREREZTHm (7
1) » B @R SR HRE  SRE2ARSRTE  CEEMEEBUAE Rl B4 o
RBMERIERF A » PEEEEE I REN s TRIFBA RA NN EZ SHEEER c MEHILIK F
| RAFREE TR ESWI 2R IE/ > W RIS BRI (H 2 ) - MR
BENEEBEN  BFRVEZEIERS S o 711 » 7% (Sinusoids) BIZANKE » BIEK
M » E153% MARE B HHERL » CERBRBREHEEZE AR GIE » S5 ERAH RS
B » BT RAEHER B RO NS S 2 BB AR (B3) o FREEERAPMEN—
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2 HETe SR A RN 2 R ~ BB R R o (BARJEM R LTI - A e
IH¥E o BREETEH- AL » SLMD 2 B A4 B Btk o VR 238 B Gk 2 i s YD B BT oA B A » DLk
MMM ZEESER - HEN/NEMRPEZ %&MMH%(Awwcwﬂmswdm@)m%ﬁm
B W TNERAEERVBEZREMERER (B5)

B AT REERRERMZ ERTMEEEERE 285 - BEEARNR N AZ AR RR.
» MBS F AR B RS B EMAMREEE (L o (B AR DBARSEZHAE » JLRBEE T
SLEBREARBHER > EREREFEEE « £MK » ATRABSARYEERERZ Melano-
macroph age centers BRI » ZEFFRRAIIR /5 78 HEE B Z W5 (Abscess) I B DLRS A L L
BECRl4) » BUtZIREER RN - IR D — R R LI SR » REZ BN
HFR > HAFAREL T REER—Z IR » DI BURGIE FHRRZEGE %%&4%Mﬁﬂ
Bl sk 2/ 87 s s M BR T MR 2 R o ZER B » AESE M+ B » NERE » T NE

Table 2. Distribution and concentration of E. tarda_in eels after -bathmg
in water contained 106CFU/ml of E. tardd.

8;%?“ Spleen Liver Kidney G-I tract Gill Blood gi'fcgirng
1/2 ¥/ -/- -/- >Z‘Q.k()O/S.OO 3.95/2.60 -/- 5.95/3.95
1 B -/- /- 2.70/2.85  1.48/2.78  -/- 4.30/4.60
2 -/- -/- -/~ 2.95/2.60 2.60/1.30 -/- 3.70/4.60
3 -/- -/- -/- 1.60/3.70 3.70/3.85 -/- -+ 3.60/2.78
5 1.30/- -/- 1.60/- 2.85/2.60 2.85/3.70 2.60/- 2.48/2.70
7 -/2.90 2.30/- -/~ 3.60/1.90 2.95/2.95 -/~ 1.70/1.30
10 1.48/~ -/ - -/1.70 2.70/1.48 1.60/1.00 2.78/2.48 2.95/1.70
14 1.48/- -/~ 2.70/1.48 3.85/2.78 3.70/2.60 -/ - 3.48/2.85

* No E.tarda was isolated.
** Presented in logi,
#/® a-1/a-2 (70-80g/15-20g in body weight)

Table 3. Distribution and concentration of E. Zarda in eels after skin cutting
and bathing in water contained 108CFU/ml of E. farda

DarE®®  Spleen Liver  Kidney G-I tract  Gill Blood ~ Dathing
1/2 g - - 3.70 2.78 - 4.70
1 - - - 4.60 3.30 - 3.95
2 - - - 2.48 2.49 - 5.60
3 1.8 - - 2.78 3.00 2.90 3.70
5 - - 2.90 1.30 1.85 - 2.48
7 - - - 2.85 3.78 - 1.90
10 1.70 1.48 2.60 2.60 2090 1.70 3.90
14 - 1.7. - 2.48 3.70 3.48 1.78

* No E. tarda was isolated.
#* Presented in logig.
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Table 4. Distribution and concentration of E. farda in eels after skin cutting,
intramuscular inoculation and bathing in water contained 1068CFU/ml

E. tarda.

D‘Z;%"" Spleen  Liver Kidney  G-Itract Gill Blood ~ Dathig Ho. of eel

1/2 9.48/3.85 7.70/1.?0 8.78/2.60 3.48/2.95 4.48/2.30 10.70/2.78 5.85/3.60 0/0
1 9.607?00 7.30/2.85 9.48/3.48 3.85/2.48 3.85/3.78 10.70/1.67 4.70/2.48 0/0
2 9.30/5.90 8.48/4.48 10.30/5.78 4.48/2.60 3.95/2.48 9.95/3.78 5.48/1.90 4/0
3 10.70/6.30 8.30/3.78 9.70/4.30 3.60/1.30 4.30/1.85 10.30/4.85 5.00/3.70 5/0
4 10.48/6.70 8.60/5.70 9.78/5.95 2.95/3.78 4.60/3.70 9.60/6.78 4.70/2.30 2/0
5 10.00/7.78 8.78/5.78 9.70/5.70 4.95/2.48 3.95/3.60 8.70/5.95 5.60/3.78 2/0
6 10.70/ 8.85/ 9.48/ 4.85/ 4.48/ 7.00/ 4.48/ 1/0
7 / 8.48 /6.95 /8.95 /2.85 /2.00 /6.30 /3.60 /3
9 /10.60 /6.90 /10.85 /4.48 /3.00 /7.95 /2.85 /2
10 /10.70 /7.95 /10.90 /1.30 /2.78 /7.70 /1.30 /1
11 / 9.85 /6.00 /10.48 /3.78 /2.95 /7.48 /1.00 /1
14 / 9.60 /6.70 /10.78 /2.85 /4.30 /6.60 /2.70 /0
16 / 7.48 /5.48 / 8.30 /2.95 /3.70 /4.30 /1.78 /1

* Presented in log),
2/® c-1/c-2 (4=105CFU/m! E. tarda $=10CFU/ml E. tarda)
Table 5. Distribution and concentration of E. Zarda. in eels after oral
inodulation with 108CFU/ml of E. Zarda.

DOa;gSan Spleen Liver Kidney G-Itract Gill Blood E’gttgi_ng eI:lo'di(:eﬁi

1/2 s Y- -/-° 585430 -~ /-7 s1.48/- ° 0/d
1 ~-/- -/ - -/~ 2.48/5.70 -/~ -/~ -/2.78 0/0
2 -/- -/- -/- 3.95/5.95 1.30/- -/- 3.60/4.48 0/0
3 -/- -/- -/- 3.70/4.78 -/2.30 -/- -/2.30  0/0
4 -/2.93* -/- -/- 4.70/5.48 -/- -/2.85 3.85/2.70 0/0
5 -/3.85 -/- -/2.60 3.78/2.90 2.85/- -/2.48 2.95/1.60 0/0
7 1.78 / - -/- ~-/3.70 1.90/1.00 1.30/3.00 2.90/2.85 -/~ 0/0
10 -/- 2.30/1.48 2.85/3.60 2.60/3.00 -/- -/2.70  -/- 0/2
13 /- /2.60 /2.95 /2.78 /- /3.78 /- 0/2
14 1.90/4.95 -/ - 2.48/3.85 1.61/2.70 -/- 2.70/2.95 -/- 0/1
16 /3.30 /- /3.00 /2.90 /- /- /- 0/3

* No E.tarda was isolated.
*k Presented in logig.
¢/% B-1/B-2 (70-80g/15-20g in boody weight per eel)
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BER o
@~ ok (B—1;70-80g/8 ; B—2:16-20g/R)

Hpgl (B—1) REHBEEMRBAREEET 5 (B4h2H (B—2) AIEEEREIORRIS
LT 2R URIE » 16R32 » (EHHBANBETHELY - EAEBRE S R o EZ R
RREAE  BRARENEEERI2NE  REBETSEEY 104-°CFU/ml E. tarda > B -

(B—2) 7EEfEiS 5 4 RRHE3E (B—1) EF 7T XuERs ARREROEFSHEL E. tarda (
REHR)

REBMAAREEERD (B—1 RB—2#) 7415 LHEBRRE » B5HRERERREIORR L
B SRR R AR DL - ARERERRFRETES S REIORFAHN_~AY
ﬁﬁﬁﬂﬁ%%fﬂ’ﬁﬁ@%ﬁﬁﬁﬁﬁﬁﬁﬁ°ﬁﬁﬁﬁﬂﬁ%?fﬁ’@%8%%%EEW%
132 EEE » 25 - BREREAMANE (A—CHA) MBEESETRE » BRE LERER -/
Bh» FERSE o S RIR/NS RIS » B R R BB R ORI S 2 BRERIRIRTEIER U -

BT EEIRY » 355 BT L R LR S B iy (6 ) > AR R L

EEEAR LR ZERRT S broth » KT I KB ZRE o
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Fig. 1. Eels. One day after intramuscular injection with E. tarda (106 CFU/ml) and
bathing in water contained with the same concentration of E. tarda. Showing
petechial hemorrhage in body surfaces and marked hyperemia in ventral fins.

Fig. 2. Eel. 11 days after intramuscular injection with E. tarda (108 CFU/ml).
Note multifocal ulcers (ruptured abscesses) with peritonitis involving the
muscle of the ventral wall.

Fig. 3. Spleen. 5 days after intramuscular injection with E. tardae (106 CFU/ml) and
bathing in water contained with the same concentration of E. tarda. Marked
foac! necrosis was noticed in the parenchyma. The trabecula was widened
by distinct edematous fluid rich in fibrin. x160. H& E.

Fig. 4. Kidney. Intamuscular ihjection with E. tarda (108 CFU/ml) and bathing
\ in water contained with E. tarda (108 CFU/ ml).Marked hyperplasia of
" Melanomacrophage centers. x100. H & E.

Fig. 5. Kidney. Orally inoculated with E. tarda (108 CFU/ml). Acute swelling and
hyaline degeneration of the renal tubules. The interstitium (hematopoietic

tissue) also showed mild necrotizing chang. x160. H & E.
Fig. 6. Intestine. Orally inoculated with E. tarda (10%8 CFU/ml). Catarrhal enteritis.
Mucus secretion was .evidently found in most villi. A few of the villi

underwent necrotizing éhange. The intestinal lumen contained some tissue
debris mingled with mucus. x250. H & E.

i T

ARARNAERERR  —~RBEARERNAREH RN EERE R o EREEH
BREH - IDAFEERAEEREN A EATRRE - FRARUAREH 2B ERR O EET)
HEREFBENRHERERAZBORE -

FRZBRARPROIFEENB EBIBRZESRE Roberts (Roberts, 1978) FEHRER S
RRHEEE » BAARRRABER ° &5 1962 MIRBSBEZEOBHAEZRRERZ— A
Mayer(Mayer,1973)#45 A B Z W& (Channel catfish) EEm BRIV AABREHZ RS - X3t ©
RHEMERAREMEGRAERERREN A ZARBEEERARIHEEEALERY - MEBH
EHE REERERFEREZMBEE U EBERERERRAEFTERFETH 102 CFU/ml.
Z E. tardalR% - (BRARBEN - ERMBERER TRV BETHNNESEE L B2 HEEH
° B RBRIEY MAR 2 HERE » AIE BT A ETEPBRS - BIFRE 5 RERM
BREWHRY -

FRABZNNEEARRERRRBREZAE o LI10°CFU/ml E. tardaf BEENATESHEZEL2/)
RSO ~ B ~ M FEE » FRXZ » MBBERD » i Kusuda KIshihara 198157
AABGRER - IAARBEEREERFORNE T BAB T 2EHEZI0CFU/mlE L ARAR
WEFFELL » A SAPIE RIEFBMEE » (BRHTELZI WINF B ARRLIR O 2 MR IB IR o BRIEX
RIS 104CFU/ml » AR TTEFRAANE 2 SBEMIEL » BRI RN ERIE 2
PFE o (BRI AEENA REGBAERRACARSRE—SEEY » LRBELKEI MR FH
BEXEESMYHEREMMIES o 8 Ullah & Arai 1983 284 AEAE - EHEAEE

(dermatotoxin) FHAFERIEZ/NER (exotoxin) HEGHEHBESETTIHLFHT - &
BARREEARLTEA K HABRMAROERNELE—STRFERSE - ATIiGSHE 482
ARBBCRAEBNESE  IEBTARER AL IR ERE RGO SRLRRLIAEH o
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ER DA » YR (156-20g/B) MRS EI0XRER RS RAS 8 BRBRIMIE
» FETCA 259 » chig (70-80g/)12) RUMEIETS » dicdh i i B 0 @ A B 2 R PR L AL -
TR > BRI EAER 12/ B R 72 B 5 B 2R 5104 °CFU /ml 2 E. fardalifE » B
HIZESE TR 4 RPRMB R MR+ 28 AT » R AIT ~ DB ; B EEES 7R
MR RS A » RSB HBEAREESRSITHE D BERA o EREE T - Bl
BrEfEie 5 KREIOKMMHN_BERABRMARE 2B R/t - HILBRELRERE » BYBALE
8 RSN » ILBISEZEBIF - BRI ZE M » BB EERMERS IR EEMERM o 53192
s fBjiE 1979 » Ishihara J% Kusuda 1981 AR ESEBREOEAETY (Elvers) » HK17%
» 39.4% R&50%HIFET-ZS » IshiharaY BEB R Z M ARAEH ZER DBEE » HBURER T ZER
» MEHAIEEE RN CERREH RGBT » YRR ER LR B AR - EEFRER
H E. tarde 2RZERE » MHRBRYPAHEMERERREE %@Eﬁﬁ%YMTE%Wﬁk%*
fEER—BHy o (B~ ££1980) 1

ﬁm%1%4M%ﬂﬁm%wz%%ﬁﬁﬁﬂ’ﬁmezm@ﬁ@@ﬁQWMW hh%w&
» IRBRABAZHEEE (flora) HAESEZMEREZHEME FRZESHEERBE—
Rk SUR AR R IRBRAME G 2 8L o B0 EEERERE 2R R REEN
BV BETEEREHENE  AERNARESZEASARZER » TEMANKRERT LEAY
FRETE » BRSO ISR IEEAEE 2T EME RRTTHREBBERBRE » LHRBREH M
HIGARE » b A AR SRE S MEREANBREMEESE UG IBRRBREZRE - B BTt
IRESHINI BT S BR AR « Bk - AEEEEREE  BEE L8R DROBREEN .
T BEREEZRE -

Iida & 1983 WEaEEmASIBAEZMEEE  ZEOEFHEIREZENH Vidrio
‘anguillarum % E. tarda —EHEBRER% o B Ullah & Arai 1983 %5 E. tarde R&
# adhensins BEHAEEHERHLZEE slimes MK » TWHEMABOR AR  SLAFETEAS
SEBFR hemolysin » AR EHEEESEEIIBIEIL - B » HFRAFRBEEZHEES 6 ~
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