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In this study, Japanese eels were injected with bacterial sonicate and then challenged with
viable cells of Vibrio anguillicida. Bacterial sonicate was injected intramuscularly at a rate of 2.0 mg
per 100 g body weight. After 24 hours, the treated fishes were challenged with an intramuscular
injection of the viable bacteria at rates of 0.5 and 1.0 mg per 100 g body weight.

Sixty percent of challenged fishes survived for three to seven days. The fishes produced pro-

trudent lesions at the injected areas within three days and ulcerative lesions on the fifth day. In the
protrudent lesions, many neutrophils infiltrated and phagocytized bacteria extensively in the af-
fected tissues which exhibited necrosis, edema and hemorrhage. In the viscera, reactions of neu-
trophils and cells belonging to the reticulo-endothelial system were extensive, which prevented
bacterial dissemination.

Forty percent of challenged fishes became moribund within two days. The moribund fishes had
protrudent lesions at the injected areas and exhibited the congested liver, splenomegaly and enteritis.
They underwent systemic infection and the infected tissues exhibited extensive necrosis, circulatory
disturbances and slight reactions of neutrophils.

Based on the results, it was clarified that the fishes which were previously treated with the bac-
terial sonicate, manifested extensive reactions of neutrophils as defensive responses against chal-

lenge with the viable bacteria.
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Table 1. Summary of histopathological findings in artificial Vibriosis

Fish

pretreated* untreated**
After artificial challenge*** moribund survivors moribund
Injected area
bacterial multiplication + -+ 4~k NI
necrosis of musculature +++ ++ + 4+
edema and hemorrhage 4+ + -+
neutrophils infiltration + 4 -
angitis + 4 —
Liver
bacterial dissemination + -+ — +++
congestion ++ — TS
hepatocytes degeneration +++ + + 4+
neutrophils infiltration + 4 —
Spleen )
bacterial dissemination +~t+ - +++
necrosis and hemorrhage + -+ — WIS
neutrophils infiltration + 4 + 4+ —
lymphocytes hyperplasia — 4 —
Renal hematopoietic tissue
bacterial dissemination ++ — 44+
necrosis and hemorrhage ++ - +-++
neutrophils hyperplasia 4 e —
Intestine
bacterial dissemination + - A
desquamative catarrh — — SRR
peri-angitis 4+ ++ —
Heart
bacterial dissemination 4+ — 4
Gill
bacterial dissemination — — ++
edema — — N
* Treated by the intramuscular injection with the bacterial sonicate at a rate of 2.0 mg per 100 g
body weight.
**  MIYAZAKI (1980).
*%% Tntramuscular injection with the bacteria at rates of 0.5 and 1.0 mg per 100 g body weight. Water
temp.: 23~24°C. —: no-change, -+: slight, +-: moderate, 4+ +: extensive.
= 0] X Ak

1. V. anguillicida OWEEFEESHC X O EIEL:
BICAEERBY TV, BIERORBREEEUGT DT
RS ATCBE Lo

2. FOEER, AR 60% EL, £RA TS
EFPREICSBE I

3. LA T EFRERRIE i IeniH b Ao h
0

B i
EHREEDDLHID, RS GG > BBRF
Bh# R EER AT LT

AR e FEERA - WEEZ - W K (1978):
MENTER. ERH, ¥, 574 pp.

EIRERE - B ORE - BHEY oTEE= Q97
=AY FXOET Y AR OREMBESHIE—L,
R M. A, 12(3), 163-170.

FUF A (1980) : AU O MIE RUE O R BB RN
W, ZERKEH®R, 7,63-149.

FERIEH IR KT - WHEE (1976): ERE Y
PO S NIERY Vibrio—L, 4k & SR
. gk, 11(3), 141-146.

TSI « B - B #KE (1980): v o
PO LS BN Vibrio—VIL AEREE®
LWk, A, 14 (3), 125-131.




SR UTFXOET Y AR OBEMESENE—IL 105

Explanation of Figures

Fig. 1. An eel which survived for seven days after challenge. The injected area produces an ulcer
involving the lateral musculature.

Fig. 2. An injected area of a fish which survived for three days after the challenge. Neutrophil
infiltration, hemorrhage and necrosis are extensive within the subcutaneous adipose tissue
and the lateral musculature. H-E stain, x32.

Fig. 3. A high-power view of the above area. Infiltrated neutrophils phagocytize the bacteria.
Giemsa stain, x800.

Fig. 4. The margin of the injected area of the above fish. Neutrophil infiltration is extensive in
the myoseptum and the affected white musculature. H-E stain, x50.

Fig. 5. A segmental artery in the same injected area. There are fibrinoid degeneration, infiltra-
tion and bacteria-phagocytosis of neutrophils, and bacterial invasions within the vessel.
Bacterial invasions into the lumen are not observed. Giemsa stain, x160.

Fig. 6. Aninjected area of a fish which survived for five days after the challenge. A large amount
of fibrin is precipitated on the surface of an ulcer. Neutrophil infiltration and growth of
granulation tissue occur in the affected white musculature. H-E stain, x50.

Fig. 7. Liver of a fish which survived for three days. Angitis accompanying neutrophil infiltration
occurrs within the portal vein and the hepatic artery. H-E stain, x200.

Fig. 8. Spleen of a fish which survived for five days. Neutrophil infiltration, proliferation of lym-
phocyes and lymphoblast, and lymphocyte migration into vessels become extensive. Giemsa
stain, x200.

Fig. 9. Aninjected area of a moribund fish. In affected tissues, there are extensive necrosis, hemor-
rhage, edema and slight infiltration of neutrophils. Marked bacterial multiplication oc-
currs at the segmental vein. H-E stain x50.

Fig. 10. A detail of the injected area of a moribund fish. The segmental vein exhibits slight infiltra-
tion of neutrophils and no invasion of the bacteria into the lumen. Giemsa stain, x200.

Fig. 11. Spleen of the moribund fish. In a case which bacterial dissemination is slight, infiltration
of neutrophils is extensive. H-E stain, x200.

Fig. 12. Spleen of a moribund fish. Dissemination of considerable numbers of the bacteria causes

neutrophil infiltration, hemorrhage and necrosis. H-E stain, x160.

Intestine of the moribund fish. Slight dissemination of the bacteria induces vascular

dilatation in the tunica propria. H-E stain, X 160.

Fig. 14. Intestine of a moribund fish. Small numbers of the bacteria migrate to the vein undergoing
periphlevitis but they do not invade the surrounding tissues. Giemsa stain, x 320.

Fig. 15. Heart of a moribund fish. There are bacterial multiplication, edema, hemorrhage, infiltra-

tion and bacteria-phagocytosis of neutrophils within the epicardium. Giemsa stain,
% 160.

Fig. 13

.



106

12,

= 13.
14.

15.

B RGE - EE =1

B o & W

BEEAESIC L 2LES 24 WRIECHKE 100g S V4EE 1mg BFRELCHB LK 7 HIEE
BLich BEEERTIHMEL THEELEEMRL T 5.

REBHROEERE,»S 3 AR LY DT AOMBEBRERT. RTFEVSE SRGRZ b
BiE, HoPBELL, RANcERLA5h 35, H-E %6, x20.

B2 ERABLcsd 3 FPHROREGR. ¥ 2 ¥FRa, x800.

FERRHODEE. HRE» > AEafiBichy TiFhREEi gLy, H-E 5@, x50,
FSEEREHNOGEBIRK. LEFEICEREREED, TORMEHFTRoBHELAEREI »TH Y,
HMEOERN~OBAPBIEER TS, X AXi@, x160.

EHBBESHER YD LAOHMERERT. 20RMEES L, BE LBOEEE 288k
FUSERPERS N, AEHEBCREPREBBE: AFEABOBER 26N 5. H-E g, x50
EEBBEHISERICL ) D LADFR. FFPIR, FOIRO M&E I HhREEA2 005, H-E

Befz, x200.
ARKBHRSBAIZE Y DFROME. FPHREE, Vo 8y ) v AFRBOBENE LV, ¥
¥ e, X200,

EEBER2ZAECHERL ko RAOMBEBEEBEI. K TR GRGRRIC TEE, AE, B,
MEEOHEEMEIEETH 5. H-E @, x50.

. AEBORB2ARCERL Ao kAOMEERRT. AHBRTOMBEBIHE LYY, HhkoR

HLEEPAEL, BRE~OMERATTE ., ¥ 2¥gda, x200.

c AEBBR2ABCHEEL Lo nAOBE. MECEOBCEFATREPRBESAE L. H-E g

£, %200.
ERRBZ2ABRER L ko AORE. WMEGEO RCEM TR FPREBE L Bl L v,
H-E %4, x160.
EHEBBE2HBCEREL Ko ADHBYE. HMEEFREOXS ~mBE Ly, H-E ft&, x160.
EEBBE2ABCEEL 5o RADBE. HETHROBRNCIROMBECOEE 5. 200w
CREARRPEZ - TRy, BEEAB~OMBEOBARALRL Y, ¥ A¥Y%a, x320.
EHEABEBE2ABRERL 5o AO LR, LA MEHEE, BhHRoBELAERA LN S,
¥ AY¥ Y, X160,



107

Mg —IL

bi

VY FXOET Y AREOKEM

=7




=3

Lot O

108

1 e R,




=7

AL g KX
sk, f'?,'%';Q“{'.,‘:; 4
A PR s %
P R

YUFTXDET ) AR O R RS —IL 109

CEE eh o Xes g ., - Fach
B d 7 e A%",g‘* ; 8 Lo AR
£ 245 e O s n e
- -
e .

L
Bt 2

WO
o

3 tw o
[ % , 3
Bedaranly T w

> el

AR NN

LN
S S
Bty ¥ et
SRR

k4
. MG

MF s

a

P8¢ pey B

o 'w,f%‘u X 'Y d
3 gk 2, H 3
5. 4 SR !‘:..i " ut’gog’

L
s
b S



