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TR EER 2 RRERRR

el FEE
BB BT

B TR E BRI L Aoromonas hydrophia BRI Z 1t
« Aeromonas hydrophila i A\ REET 8BRS - A TRRHEBEARRTESRERR
R LS A B A BTEZ T A TH MRS 5 - BT RS AR TRRES
HUPYETE - FRHL - L < BRIEE - FSSTE - WBMATAEE - ROTHEZAEN - 2k
FER 2 R ETRE B A. hydrophila FRZE 4 < BEBEOBEMENY - MY R
4 TR A 2 FF IR R I oA <

) El
PFER B (Aeromonas hydrophila) B—EEFMERIRE » ERETNERISERE
 TREERFNTE - ITERERT  SEEEE TETR - B RAEEAS - 4
5 KBRE - BIEKZER - SRBYKE - RE - 88 - BESKESEIRL - 88
SRFHEHRY - HEAARUBRTECHEEREEREE - FRMRARETIEER
EREREE (Miyazaki and Jo, 1985) - & MBS MR R BTG R ESIRY - BOETH
BENERERETS> S FAE (Balows ef al.,, 1991) Bl A. hydrophila » A. caviae > A.
sobria » A. veronii » A. schubertii » T H¢ & Rk 7k BT3B RES52 A. hydrophila B A.
Sobria (Ysabel et al., 1988) - EMIFREFFRBEBNE « H - K=F » HLUEF - KRFER
% - '
R BN SENRE I FRAIMEY - SRR RER R

R ZEH S B K AHY) Hexachlorocyclohexan {5 3R & FHE R <~ B & /7 (Saxena et al.,
1992) HIRIRFEE A B0 Hemolysin K 1H%E# Necrotic toxin B proteolytic activity i&
FUAA#RIBI3E (Allan and Stevenson, 1981) - Ysabel ZEE358 f Mk A B B A B B
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enterotoxin - 3R FHEREGRAET R LB NBEHBEEF R (Nzeako et al,, 1991) »
i B A. hydrophila B4 8RN BEF & #E5 prothrombin time » fEfS MRS EIFH 3
44t (Miller and Levin, 1984) - X5 A. hydrophila B[f2 & ER HAABEE RV ZEE
{LEOFFER R » PURBEER RVIHIREIRIIMEER (ellipsoids) - BHE RRRE - FERIRRL
DR S G JIE7ES 9 RRIAEZ N LM 15 KikZFHEE (Lamers COR, 1986) -
Aeromonas 7ERME S AI7E 7 KNS [FEEEE (Kuge et al., 1992) -
FRFALLRERERE S HARBERA TR R RAARRIR AR -

B R B K

B RB S '

MR 150 ATIRE RS EES 1992 F 8 A > BRIMMERLRE (B
1)  RBETRET  SEAELEEFREEE - ARAMBRARTEE - 558 TSA
(tryptic soy agar » Difco Co.) iR (ID testEB 20 kit » H/KRZergint) -
TE(RTE1E -20°C TBS broth & 25% i » IERIFESRF - EUH PR S AL Bouin's &
B - WAEEK - BIEIE - S 3~5 m 0K - 35U H-E - Giemsa i - PAS RFEH
B DEMESEEERG -

AL B

88% (200 ARAEA) 10 BEESAEEREIIR 3-5 X » DU TERNAR > 5
RIS (R S B 4 5 R 7k 0.85% NaCl §578) 10°: 10° CFU % 4 R
B A A SRR 2 B - 483 Kt B EREKAT HIES SRR -
WELS » BE LRI (B O08) o ABEEGEHEL Bouin WEE - HBAE (Shandon
Citadel 1000) - ¥R EA KRR SRS » LA Giemsa K PAS & » ﬁg,ﬁﬁfﬁ
AN RR T + B Bouin WREIRE GBS RIEREIS » b Giemsa & H-E
Yot PAS [FE - BIZE0 B -

&= 1
IR R -
IR MR AT RRE £ ERE R Table 1 -

A\
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Table 1 : The biochemistry chaAracteristic of the pathogenic bacteria.

F — —

character response

production of -
HS
Indole
lysine decarboxylase
arginine dihydrolase
ornithine decarboxylase
B -galactosidase
degradation of
aesculin - - +
urea
V-P reaction
utilization of sodium citrate +
production of acid from
malitose +
adonitol -
inositol -
raffinose - -
rhamonose -
sorbitol B ‘ -
sucrose ' " -
mannitol -

] + ] + L]

+

arabinose -
—

BARBEFRBZ G FAERR

REZBYERNIHIR AR B B R R B » MER T B nUS R E R - S0 E
KSR ORESY (B 1) - BEOSURERERE I ASREDEHE
1t » HEREEARS BB - Tariaamiae - BErrasRisE - 580
BEREMATR (B 2) - S EKREEHEER - MER - EZRAXERH infil-
tration - EFIESZEMELE (B 3) - KFESREREEBRE RAIVE - BRER



M - HEE

HI > WERLSBHEERERF (B 4) - WRENAFREER% » ESSRS "
ZE  WERTREREERINELL » RIS NEAWERRER VST (B 5) » LEBE
MERFBIRAAE FIRTRF B - FTHERZENE - RRIEAR AR B - Ral/ NE R
FFRERARS (B 6) - BFSEARM (sheath artery) A BEERESE (B 7) - BB_ERVIHEER
B MEEEEMMERE - 8K - i ERABTRFEEB% (B 8) - BEMR
£ RARREER - BT - IR e MARRRET B R HSE (B 9) -

ALBRZIER |

REHERERZRBL IR PMN) 0SS (8 13) - thAEsEE (8
1) BESVHIRAS R EHIR (monocyte PAS negtive) TiEdIEER (HHIRE PAS
positive » E10 + 12) - ZEBHEBABRY W NE DT RRS WKL FE (B
14) -

FHRY ST BRI - AR T T AR AR, » 1A
4 B R S MRS > ATDURBSASAERRI A RN » SENURIGSRRBESN - 3 [
VSRRPEISE (1 15) - HESSBRISD AR S EARBIE AR e - 2k
FEMEEAY  BEERLERESE BRE B - SR (sheath artry) HE %
A > ¥4 REHERAI A S BEZE ([ 16 - 17) » B ATRE (red pulp) PUFeHHE &Y
FLINER » RS SARMAEI B 4 2 R IE (18 18) -

B ARERAK  NEDIRNE RS ARRE BT ETRE (B
19) o SEMARHSLKENART SIERRRAR - SRIRRESLPI FARIOEE » I ABFE R 2o,
% > BHARRYMERE RIA cloudy swelling 28 (18 20) - BEEBIRESRR 2SI
BRI 4 25 » MIRYRTEREIRIE (1 21) - EEWIRTAYRBENRS
RIE > EEMERVERATEY EE (0 22) @ EEAHREEIINELRARE (B
23) - EEREYTEMKENNMIRERERLIEI (B 24) > LB ETTERMR
1 SEMBRERREZL (B25) -

PP * 7ERFBRTTERIS RERE T A RISRS It 2 4 (18] 26) -

: A
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E R LR B R R AR Y AR 2 S 8 R AR IMEYSBAT S - Aeromonas hydrophila
FREREAMRA > HEARETEEENER - AT ERBEHRZ RS8R

M AUA - FEEE - BB - BB R EY R ER AR EA TR EBER LS
ZRERET fE AR PR RO fE B IR - HEHIR SR A TN BRREREREA BIEhL
TH.ESBEXREEZR - EREREHERESR - B MK IMER - BEHER
1% > fEBRZ R K B S - (HIMRAIAR R < i SRANG AREAREE D » 88
BRI RE R B RS AR LTI R - BNERENENRZETEJEABRABOLZ
F:g - Bl BN ERS - ERMIRESERRIERE—PHR -

BRiENERENEEELSRNRNRSHEREAEHERYE (proteolytic), Y511
¥ (hemolytic) ECARHfIFEE (cytotoxic) - HEESHE M EIRMUMARR, NABHEBStA R4 -
RETT - B/NE - EMAARAERRIEEESEER - SRS BN R ER TG E X E
EREZ PRI RAE £ 2 B IERE£RENRE R ES S MARSZ R B E R
WIETT - MIREHIE - BN AR BT EL REETHEMAES
LW -

AT SE e T an A8 A2 B B AREA LB Aeromonas hydrophila 5% LAS3IE -
i ~ L - B - HeRGAT - BEMARRRERE - BOUHSE IR - B R IRR ATRE
piAzs)iny Aeromonas hydrophlla FEEEZ%%E-E HEBRENE - Bt REREE - i

B P RS A -

$Eﬁ %%%Q?&ﬁf&%i% (82 ﬂ& 2.1 ﬁi 05 (4)) BRI
7 BBIRFIKRIEGE - B KERART R EEYBERE L HEER A RITR
8 > LHFT T SR BURATEAY - RAREREIITFSUER - BB -

$ £ X K
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. An eel appeared portion in red at dorsal fin and a protrude with hemorrhage in

trunk after infection by Aeromonas hydrophila.

Dermis hemorrhage and fibrinoid degeneration were observed in ulcer peripher-
al area. (H-E stain, X175)

Severe hemorrhage in stratum spongiosum and stratum commpactum in do-

~main skin ulcer portion. (H-E stain, X175)

Eosinophilic exudate fluid, lymphocytes and WBC infiltration were surrounded
red muscle layers and fatty tisshe. (H-E stain, X175)

Septicemia lesion in the muscle layer: lymphocytes and fibrin exudation around
skeletal muscles and focal muscle necrosis.

Liver cells atrophy with fatty degeneration and focal lymphocytes infiltration le-

sion were appeared in hepatic tissue. (H-E stain, X175)

7. Focal sheathed artery necrosis in spleen. (H-E stain,X350)

8. Submucosal infiammation and mucosal dissociation were appeared in intestine.

10.
11.
12.
13.

- PMN was increased dramatically. (X875)
14,

15.
16.
17.

(H-E stain, X175)
Renal trubules showed cloudy swelling degeneration, necrosis of Bowmen's cap-

sule, and hematopoietic tissue atrophy. (H-E stain, X350)

Normal neutrophilic cells stained with PAS. (H-E stain, X350)
Normal blood smear stained with Giemsa. (X875) - ~ e, -
Blood smear after challenge with Aeromonas hydrophila stained by PAS. (X350)

Blood smear after challenge with Aeromonas hydrophila stained by Giemsa,

PMN in bicod vessels was showed dramatically increased in section. (Giemsa
stain, X350) .

Musculari tissue quuéfacient necrosis in the skeletal muscles. (H-E stain, X350)
Spleen sheathed arteries showed swollen proliferation. (H-E stain, X175)

Spleen sheathed arteries showed focal necrosis (H-E stain, X350)
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18.
19,
20.
21.
22.
23.
24,

25.
26.

RS - R

Spleen red pulp engorged with red blood cells and sheathed endothelial cells
proliferation. (H-E stain, X175)

Hematopoietic tissue atrophy around renal artery and developed toward renal
cortex. (H-E stain, X175)

Intercellular space of renal hematopoietic cells increased by detached from the
endothelial cells. (H-E stain, X175)

Hematopoietic tissue around distal cortex showed active proliferation state and
intact. (H-E stain, X350) A

Both renal hematopoietic tissue and renal vein showed inflammation. (H-E stain,
X350)

Renal hematopoietic tissue around Bowmen's capsule showed inflammation. (H-
E stain, X350)

Glomerulus showed focal liquefacient necrosis. (H-E stain. X175)

Necrosis lesion in renal glomeruli and hematopoictic tissue. (H-E stain, X350)
Severe fatty liver degeneration and blood vessels inflammation in victim eels.
(H-E stain, X350)

A
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Histopathological study of Aeromonas hydrophila
in Eel (Anguilla japonica)

Chau Heng Chien and Eileen J. Chieh

Department of Physiology, National Yang-Ming Medical College, Taipei, Taiwan, R.O.C.

This histopathological study characterized the natural and artificial infections of Aeromonas
hydrophila in eels. Aeromonas hydrophila was isolated independently from human and rainbow
trout. The inflammation of digestive tract was observed mainly in victims of natural infection
but absent in the artificial victims. Muscle bundle liquefacient necrosis, septic hemorrhage,
spleen damage, fatty liver, renal hematopoietic tissue atrophy and necrosis in nephron were
common symptoms in each victim infected by Aeromonas hydrophila. These results suggest that
the pathological characteristics in (4nguilla japonica) eels may be due to the proteolytic, hemo-
Iytic, and cytotoxic attacks of liver and hematopoietic systems by the toxin from 4eromonas
hydrophila.
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