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Experimental Infection of Edwardsiellosis in the Japanese Eel
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Experimental infection method for Paracolo disease (Edwacdsiella tarda infections) was studied
to imitate histopathologically natural infections in the Japanese eel Anguilla japonica. Prior to
the bacterial challenge, the intestine of eel was damaged by 0.1 or 0.05m/ of 30% hydrogen
peroxide introduced through a silicon tube (1 mm in diameter) which was inserted 3 to 5cm
into the intestine from the anus. E. tarda was mixed with a sterilized eel diet and administered
into the stomach by a cannula 18 hours after the hydrogen peroxide treatment. Bacterial doses
used were from 2.6 X10* to 8.4x 10" CFU/eel. Most fish that were challenged with doses from
2.6x10* to 2.6 X10® CFU/fish formed abscess in either the liver or the kidney and died within

5-23 days after the challenge. Histopathological changes of their kidneys or livers were
principally identical to those observed in the natural infection. On the other hand, fish
challenged with doses over 7.9 10% CFU/fish mostly underwent acute process without abscess
formation and died within first 4 days after the challenge, though abscesses were formed in

some survived animals within 6-12 days.
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Table 1. Experimental infections with Edwardsiella tarda by oral inoculation in the Japanese
eels that were previously damaged in the intestine by per anus infusion of hydrogen

peroxdde

Bacterial number

Bacterial count

erimen
Bt for chatlenee gy Dimeg (CEUe)
Liver Kidney
10 L 1.6x107 3.4x108
1 2.6x10* 12 L 1.2x108 5.1x107
19 K 1.7x107 1.8x108
5 K 5.4x107 9.5x108
6 K 9.1x107 1.9x10°
2 8.0x10° 9 K 7.6%107 6.7 <108
10 K 7.9%x107 5.8x108
11 K 1.3x108 1.7x 108
3 A NT* NT
3 1.3x10¢ 3 A NT NT
23 L NT NT
4 A NT 5.0x107
5 K 3.4x108 3.0x10°
4 1.7x108 6 K 1.5x108 6.3x 108
7 K 7.7x108 6.9x10°
11 K 0 5.2x10°
3 A NT NT
5 2.6x10° 6 L NT NT
14 K NT NT
2 A 7.6x10°¢ 7.9x107
2 A NT 2.6x10°
6 7.9x10° 2 A NT 4.3x10°
2 A 1.6 108 1.1x 108
3 A 3.3x10° 6.6 108
2 A NT 8.3x10°
7 8.7x10° 3 A 3.3x10° 2.1x107
4 A 9.1x10* 1.2x107
4 A 3.3x107 8.0x108
4 A NT NT
8 9.5x10° 4 A NT NT
6 L NT NT
12 L NT NT
3 A 2.1x107 1.3x108
3 A 5.6 %107 1.0x10°
9 8.4x107 7 K 1.5%108 5.4x108
8 L 2.1x107 2.0x108
12 K 3.8%x107 9.8x108

*1 days after challenge. Fish were sampled in the moribund condition or immediately after death.

*#2 L: abscess formation in the liver.

K: abscess formation in the kidney.

A: acute infection without abscess formation.
* not tested.
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HEEH%

B R AR b RK BB S X 0 5 & %) e E. ta-
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>
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LHEEBELOBBREYRTHRB L, DTFOX5Ic-Ts T
febhb, EHEN D\ (2.6X10°CFU/ELLTF) 1~5
HEAK T, 3, 4 IO 5 KIcg 1 ROZMIEE » 1
fehy, fho 14 BIXERBI & PRSI < H - o,
FLTERLORFRIL 5~23 HIELBT AR (ot
5~14 HEBT M) WHIE - LEESRICE] - T,
WolE ), BEEENS - (71.9%10° CFU/E I ) 6~9
FKRXTIZ, 18 B 13 B2 4 HEBLINCZMER
ORI % R U CHIFE o LS E - T, e L,
BEERBNI0H 8K E IR TILI B S5 ENEEE
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SHETER O BT S BT TR A L B
REE A U &HIWE S B IR 5 T DRl R B 5E
BEZETH D, e CBBEEERO AL, B
BLTWBZ Eddote, ThEDOEE & MEITEZ
fEAL, FREEm L\, i)y, BESE % o3
IBEANC 3\ ik, #5505, 6 BEICHSta - LEE
FEVE > 7ol B O 7o LB B 280 C e O BRI IE
DEELAR DT, L, BBAE S\ FAa T
B CTRE LB IRD bk 1,

FEig & B oA BT Table 1 /R LEED, £T0
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T, MEOHEESRB &M Tikic &l CBED
HIMAE & T iedt, MEOBEE gt R bhic
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MBI 546 5 H DR HATE ) BEESLICE - 1o/ 20 BB
tL Table LIt R b3 Lk 0 TN CBREE ¥ R
EUERL, 05 H0BREEHO 13 BTk, BEE
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oo FRLOEBEOFT, MEOMENSE D BEE T
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SBHBOC v BT, RN TS TSR A - o
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FRERITRLAREESE L, MR R E CTh o Tee £
ek U C RIS gk, IR EE T, I
RERO ARG, MIERIEEAGLEE Ch- o (Fig.
6), ¥, ARG I AMOBERE 2B E AL L LB,
0 DR AT S IE2MBA L, BRI,
M AR I S B Z - T, Zh BBRER
DIFATIE, —EORERITIHE LB ORE O RIEE S
B BRI R I ORABEIE R D, RS
NI BIRETE > T D DB o feh’, %<
DOBICIIEES I ORIEEF B M, Wi, HhE
DOEECH AR OB - Tk b, BEERMED
BRI R DR - T,

i, BIEGE KR TIEKS X ORI S HEDL
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PR i s T AEL A PSS C D ST D BEFEIR AR & b BAER 23 -
2o Flobh® 1060CFU o v A DHEEEHBOHE IO
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foo BMEHBOSL WHE (10°~10° CFU) & X 0BG
AR DEE N T OMIEEIE D BE IESI T, Mk
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I LIcfER CHE I h T e, MIEREE6
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Tnteo Fio, FRBE L BIRE MARC IS O EF & &
EREENRE - T, 2R BOFADBEDREIL
FROBEER D LD LBER U Thote, UL, M
HHREH 23 AL R B CRIFRIRE P o M58 H
VRERREC, IS M AEAR o I A A O R A 23 BEEE L o
T, Fio, BB CREEEOREE S By hEko
BB LORFABOREIR L H, TORMIHE L
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HAWICRYEERCE R JOEBAOME OTEAC X v F
W DEEFRCE LT LN TELE LT, BOERLIE
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FREL TR LW R ot, T, BRAD
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1980), EERBHENDLOAEOB AL L& E 25
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Lo 2% b, MEEEE S B LBICHED LIRS
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= DR BEABARFE LA RRFROFIEBIH 5\ %
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LTwBBIEHot, 2D Emb, KEIKBCRYE
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T LB R Y OSSR LG bE » TAKIER
BlotobEz bhi, 20X CHREEREDE\EAT
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DOWPEE LFEARCEERFOHKMYSD DL L2 X 5,

& &

KT AAED DL HT Y, E. tarda OERED 5% 15
o K RERKEABRSRAMOHOMPERICEL B
s L%,

E #

=hvyrFORMBA KT S E tarda D NTIEY:
FEHTELT B ENT, DR ECRYERE T
Too Tiebb, MM BBECHE Iom > ) 25
o — 7% 3~5cm FEA L, 30% BEELKFEKD 0.05~
0.1m/ ZFENICHEA L CHECESEY 5 2, 18 B
BICEERME Y ey F ¥R Y Vv FTERNIC
RS LT, EEE 1 BHh 2.6X10*CFU~
8.4x10" CFU o> 9 BYMICRRE Lic, #5-%, £
BAORFRMEBLE L, ¥, ERRBCEtA0E
&, B ZofoiE OREMARFNEE LT,
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Explanation of Figures

Intestinal lesion formed 24 hours after per anum infusion of hydrogen peroxide. Villous
mucosae sloughed off and the underlying tunica propria (TP) showed dilated vessels
with erythrocytes, homorrhage, edema and slight necroris. S: submucosa. H-E stain.
Bar: 100 gm.

Bacterial infection in the intestite of a fish that was challenged with a dose of E.
tarda 8.4 107 CFU/fish 18 hours after hydrogen peroxide treatment, and became mori-
bund after 3 days. Villi were necrotized accompanying hemorrhage in the tunica
propria (TP) and expanded vessels with erythrocytes in the submucosa (S). M: muscle
layers. Se: serosa. H-E stain. Bar: 100 pym.

Bacterial infection in the intestine of the same fish as shown in Fig. 2. Bacteria
penetrated and multiplied in the villi (V) and the underlying submucosa (S) which was
necrotized. Giemsa stain. Bar: 50 pm.

Kidney of the same fish as shown in Fig. 2. Bacteria diffusely penetrated and multi-
plied in the hematopoietic tissue that showed hemorrhage and necrosis of hematopoietic
cells. R: renal tubule. Giemsa stain. Bar: 50 ym.

Kidney of a fish that was challenged with E. tarda at a dose of 8.4 107 CFU/fish and
become moricund after 7 days. Abscesses were formed. H-E stain. Bar: 100 ym.
An abscess in the kidney of a fish that was challenged with E. rarda at a dose of
1.7%x10° CFU/fish and became moribund after 6 days. The marginal area showed
marked bacterial multiplication, bacterial phagocytosis by neutrophils and bacterial
multiplication in neutrophils. R: renal tubule. Giemsa stain. Bar: 50 ym.

Spleen of the same fish as shown in Fig. 6. Sheathed arteries (SA) were markedly
invaded by bacteria and necrotic. Pulps (P) were hemorrhagic and necrotic due to
bacterial invasions. Giemsa stain. Bar.: 50 ym.

Liver of the same fish as shown in Fig. 6. Necrotic lesion was formed due to bacterial
invasion. H-E stain. Bar: 50 pm.

Liver of a fish that was challenged with E. tarda at a dose of 1.3%x10° CFU/fish and
became moribund, forming abscesses after 23 days. Abscesses were walled off by
deposited fibrin. Hepatic cells were extensively atrophic. H-E stain. Bar: 100 ym.









