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Histopathological Study on Bacterial Infections in Fishes

Teruo Mivazaki

Faculty of Fisheries, Mie University

The author histopathologically studied Aeromonas hydrophila, Vibrio anguillicida
and FEdwardsiella tarda infections in Japanese eel (Anguilla japonica) and
Streptococcus sp. and Nocardia kampachi infections in cultured vellowtail (Seriola
quinqueradiata). Based on the histopathological fiadings, the author investigated

characteristics of the infections and inflammation in fishes in the following pages.

Chapter 1. Aeromonas hydrophila infection in Japsnese eel

1) Fifteen naturally infected fish were collected from fish—culturing ponds in
Shizuoka Prefecture March and October 1972 and in Mie Prefecture March 1975.
The diseased fish externally showed red fins, and the red surface of the belly and
ventral side of the tail. They anatomically manifested enteritis and often hemorrhage
in the stomach.

2) The bacteria histologically multiplied in the mucous-like substance contained
in the anterior part of the intestine. The region manifested mucous-desquamative
catarrh accompanying lymphocytes infiltration into the epithelium and the tunica
propria without an obvious, bacterial invasion. No metastatic lesion was formed but
parenchymal alterations and circulatory disturbances occurred without a bacterial
invasion. The alterations were characterized by the degeneration of hepatic cells,
necrosis and the degeneration of epithelia of renal tubles, numerical atrophy of the
renal hematopoietic tissue and necrosis of the splenic sheathed arteries. The
circulatory disturbances were represented by hemorrhage in the liver, the stomach,
the dermis, the gill epithelia and the renal glomeruli. The disturbances were also
represented by exudation of serum and fibrin from altered glomerular capillaries.

Based on the histopathological findings it was determined that the parenchymal
alterations and the circulatory disturbances were caused by the toxic substances
produced by A. hydrophila multiplying in the intestine.

3) Five strains of the isolated bacteria were intramuscularly injected at the rate
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of 0.5 and 1.0 mg per 100g to an individual fish. Three fish became moribund after
3 days but two fish survived for 10 days after the injection. In the moribund fish,
the injected lesion was formed in the lateral musculature and manifested necrosis,
edema, hemorrhage, stasis and angitis. A fatty change in hepatic cells, edema in the

splenic sheathed arteries and nephrose occurred without an obvious, bacterial invasion.

Chapter 1l. Vibrio anguillicida infection in Japanese eel

4) Twelve naturally infected fish were collected from fish-culturing ponds in
Tokushima Prefecture summer 1975, The slight cases formed hemorrhagic patch—
lesions on the body surface. The moribund cases formed hemorrhagic swollen-lesions
on the body surface and anatomically manifested a congested liver, splenomegaly
and enteritis.

5) The bacteria invaded the dermis, the subcutaneous adipose tissue and the red
musculature in the patch-lesion, and moreover the bacteria spread and multiplied at
the lateral musculature and the vascular wall of lateral-muscular veins in the swollen
lesion. The infected lesions manifested necrosis, edema and hemorrhage. The
moribund case underwent septicemia accompanying the generalized infection.  The
infectious spleen was necrotized to cause the blood sea. The infectious liver manifested
marked sinusoidal congestion, hemorrhage and pressure atrophy of hepatic cells. In
the intestine, the bacteria were disseminated at the tunica propria and the submucosa
via capillaries and caused desquamative-catarrh enteritis. In the infectious kidney, the
hematopoietic tissue was necrotized accompanying hemorrhage and bacterial emboli
were often formed in the glomerular capillaries. The infectious gills manifested edema.

6) The isolated bacteria was intramuscularly injected at the rate of 0.2, 0.5 and
1.0 mg per 100g to nineteen Japanese eels. The fish became moribund in 18 to 24
hours after the injection with 0.5 and 1.0mg and in 3 to 4 days after the injection
with 0.2 mg. They manifested the same pathological characteristics as the moribund
cases of the naturally infected fish.

7) Based on the histopathological findings in the naturally and experimentally
infected fish, it was determined that characteristics of V. anguillicida were strong
invasiveness into the tissue and the cause of septicemia in the terminal case.

8) The sonicate of the bacteria was intramuscularly injected at the rate of 2.0
mg per 100g one to five times at intervals of 24 hours and 5.0mg per 100g one to
two times at the same interval. No fish died and no external change occurred
during the experimental periods. The injected lesion was necrotized accompanying
hemorrhage, infiltration of inflammatory cells and angitis. Hyperplasia of lymphocytes,
lymphoblasts and splenocytes, infiltration of neutrophils and the formation of the
germinal-center-like structure were caused in the spleen. Hyperplasia of immature
neutrophils and activation of reticulo-endothelial cells lining sinusoids occurred in
the renal hematopoietic tissue. Degeneration was caused in the hepatic cells.

Based on the histopathological results, it was determined that the sonicate acted
as the toxin and the antigen.

Chapter Ill. Edwardsiella tarda infection in Japanese eel

9) Fifty-nine naturally infected fish were collected from fish-culturing ponds
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in Shizuoka Prefecture June to October and December 1972, February 1973 and in
Mie Prefecture September 1975 and March 1976. The diseased fish were classified
into two manifestation types according to the organ in which abscesses were initially
formed; the type of suppurative interstitial-nephritis (39 fish) and the type of
suppurative hepatitis (20 fish).

10) In both types, the abscess consisted of immature neutrophils and the bacteria
were phagocytized and multiplied in the neutrophils. Liquefaction of abscesses was
followed by marked bacterial multiplication. The liquefied abscesses usually involved
the blood vessels to form pus emboli and cause pyemia.

The diseased fish of the type of suppurative interstitial-nephritis formed abscesses
initially in the hematopoietic tissue of the kidney. They often produced suppurative
lesions in the spleen, the stomach, the heart and the abdominal musculature in the
pyemic condition. The terminal case underwent septicemia and manifested marked
necrosis accompanying marked bacterial dissemination in the spleen, the liver and the
gills. On the other hand, the diseased fish of the type of suppurative hepatitis formed
abscesses initially in the liver. With growth of the abscesses, the renal hematopoietic
tissue manifested marked hyperplasia of neutrophils and hematopoietic cells, and the
infectious spleen manifested neutrophils infiltration and splenocytes proliferation. The
septicemic case manifested necrosis accompanying marked bacterial dissemination in
the spleen and the renal hematopoietic tissue.

Based on the histopathological findings, it was determined that E. farda was a
pyogenic bacterium.

11) The isolated bacteria were intramuscularly injected at the rate of 0.5 and
1.0mg per 100g to five Japanese eels. All fish formed a swollen lesion in the
injected region of the body and became moribund after 2 days. Suppurative
inflammation was caused in the injected lesion. No abscess was formed in the
visceral organs. Marked necrosis was caused due to bacterial dissemination in the
liver, the spleen and the renal hematopoietic tissue. Based on the results of the
experimental infection, pyogenicity of E. tarda was proved and it was recognized
that the experimental infection caused an injection disease far different from the

natural infection.

Chapter 1V. Streptecoccus sp. infectien in yellowtail

12) Seventy-four naturally infected fish were collected from fish—culturing coasts
in Kagoshima Prefecture autumn 1974 and 1975, winter 1976, in Nagasaki Prefecture
autumn 1976 and in Mie Prefecture summer and autumn 1975, 1976 and 1977.

{3) External characteristics were represented by necrotized eyes, exophthalmos,
formation of white protuberances containing pus or caseous matter on the inner surface
of opercles and production of swollen lesions containing pus or caseous matter in the
caudal peduncle and basal regions of fins. The diseased fish manifested one of the
above characteristics but often two of them. Anatomical changes were represented
by peri-epicarditis and color changes or congestion in the liver.

14) In the eye lesion the bacteria penetrated and multiplied in the eye-lid, the

conjunctiva, the cornea, the sclera, the adipose tissue surrounding the eye-ball and in
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the oculo-motive musculature. The infected lesion manifested necrosis, edema, fibrin
deposition, thrombosis, hemorrhage and infiltration of neutrophils and macrophages
in the acute case. The chronic case manifested granulomatous inflammation in the eye
lesion. The protuberances in the opercles and the swollen lesions in the caudal
peduncle and the basal regions of fins were due to the formation of abscesses in the
subcutaneous tissue in the acute case. In the chronic case, they were due to the
formation of granulomas enclosing the abscesses.

Metastatic lesions were usually formed in the peri-epicardium due to bacterial
dissemination into the pericardium. Fibrin deposition and macrophages infiltration
occurred in the acute case. The disseminated bacteria were phagocytized and
multiplied in the marcophages. In the chronic case granulomas were formed to
enclose the bacteria and the inflammatory exudates on the peri-epicardium. The
metastatic lesion was not obvious in the other visceral organs. Parenchymal
degeneration and necrosis or congestion occurred in the liver.

15) Experiment! infections were implanted by an intramuscular injection with
the isolated bacteria at the rate of 1.0mg per 100g, smearing the bacteria onto the
eye at the rate of one loopful cells per one fish and the oral administration with the
bacteria at the rate of 20mg per 100g. Five fish (200g body weight) were used
in each experiment. The injected and smeared fish became moribund after 5 to 7
days and they manifested granulomatous inflammation in the infected and metastatic
lesions.

16) Based on the results of the naturally and experimentally infected fish, it
was determined that Streptococcus sp. was a bacterium causing granulomatous

inflammation.

Chapter V. Nocardia kampachi infection in yellowtail

17) Seventeen naturally infected fish were collected from fish—-culturing coasts
in Mie Prefecture autumn and winter 1975 and 1977 and in Okinawa Prefecture autumn
1975. The diseased fish were classified into four manifestation types according to
external and anatomical views. Type 1 was the abscess—type characteristic in the
formation of the large abscesses in the subcutaneous adipose tissue and the spleen.
Type 2 was the nodule-type characteristic in the formation of small, white, nodule-
appearing lesions in the lateral musculature and viscera. Type 3 was the airbladder-
nodule-type characteristic in the marked formation of nodule-appearing lesions
especially in the airbladder. Type 4 was the branchitis—nodosa—type characteristic in
the formation of multi-nodules in the gills.

18) Among the types 1,2 and 3, the infected lesions histopathologically manifested
the same form of inflammatory responses; at first, two different shapes of abscesses,
then abscess—granulation type of lesions and granulomas terminally. The large abscess
was characterized by marked infiltration of neutrophils and a tendency of being
formed in the subcutaneous adipose tissue and the spleen. The small abscess which
was observed as a nodule-appearing lesion with the naked eye, was characterized by
the formation of a layer consisting of macrophages to wall off the pus and a tendency

of being formed generally. In both types of abscesses the bacteria markedly multiplied
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extending branches and forming many druse. In the abscess—-granulation type of lesion,
the pus was walled off by a layer consisting of the granulation tissue and epithelioid
cells. In the granuloma thick layers of epithelioid cells walled off the suppurative
exudates, in which the bacteria decreased in number and were trasformed into short
rods.

In the branchitis—nodosa-type, the bacteria invaded the connective tissue of the
gill filaments and caused the production of the granulation tissue in the acute case.
The granulomas were formed to wall off each druse in the granulation tissue in the
chronic case. Nodules consisting of macrophages and granulomas were formed at the
metastatic lesions in visceral organs.

19) Based on the histopathological findings, types 1,2 and 3 could be recognized
as one kind of manifestation type; general abscess—nodule type. According to the
above recognition, it was determined that N. kampachi infection had two manifestation
types as the general abscess-nodule-type and branchitis-nodosa-type. N. kampachi

was determined as a bacterium causing granulomatous inflammation.

Total discussion

20) The author comparatively discussed infectious diseases caused by 14 species
of fish-pathogenic bacteria. Based on the histopathological findings of them, it was
determined that i) A. kydrophila was characteristic in the production of toXic
substance, 1i) V. anguillicida, V. anguillarum, Vibrio sp., Vibrio sp. RT group,
Aeromonas salmonicida, Pseudomonas anguilliseptica and Flexibacter columnaris
were characterized by a strong invasivness into the tissue and causing necrosis, iii)
E. tarda was a pyogenic bacterium and iv) Streptococcus sp., N. kampachi, Pasteurella
piscicida, Corynebacterium sp. and Mycobacterium piscium were bacteria causing
granulomatous inflammation.

21) The author discussed characteristics of inflammatory responses in fishes. As
for inflammatory responses concerned with defensive reactions, phagocytosis of
neutrophils and macrophages and demarcation with the granulation tissue were not
efficacious against E. tarda, P. piscicida, Streptococcus sp., Corynebacterium sp. and
N. kampachi, because these bacteria were proven to be able to multiply in phagocytes
and invade the granulation tissue. On the other hand, the granuloma formation was the
most efficacious, defensive response against these bacteria, because i) granulomatous
inflammation was manifested in the terminal stage after the defensive acts of
neutrophils, macrophages and the granulation tissue were defeated, and ii) those
bacteria markedly decreased in numbers after they were walled off by the layer of

epithelioid cells.
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BRI KT A BB EABIL Y (Seriola quingueradiata), < x4 (Chrysophrys major),
=svy ¥ (Anguilla japonica), 7 = (Plecoglossus altivelis), —~ <= (Oncorhynchus
rhodurus {. macrostomas), =< A (Salmo gairdneri), =4 (Cyprinus carpio) ¥ XL+
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v ¥ g (Carassius awratus) THbH, b O BECIIFNERCEBBT, H50IE0 <on
DRBTIET A Y 4 v A, M, EEC X ARBYEN UL LIERAE L, £07o 04 KT A
BT > T b BRPHEDOREMAEDCET AP RIS < ST 5ps (JLE, 1978), KRE
ORI, BECIBRC = ~ADE 7Y 4K (NHE, 19615 FEHS, 1965) &7
= IFDR ST 5 (AL, 1971), =kvoFrFoOhim (G, 1962), 7Yoo 7 45K

CRAS, 1968), =4V o+ FOMCIIFALE, 1967a), 7V D/ HA o7 (FEHD, 1968)
LMEEEASEE (BED, 1970a, b), = o~ A DEPMERBEISE (SANo, 1970) 7 Xw>
WURBHEBFMREE RS BE IR TV AR T ER o BT b 478 M B DR
BRI Z B TR Y, ScHAPERCLAUS (1927, 1930, 1934, 1954) 1ok h = —m v S
> ¥ Aeromonas & Vibrio ORBYUE © JFEEKN, Fo#, AMLAcHER (1970), WOLKE

(1975), ROBERTS (1978), RICHARDS et al. (1978) & X b i « o MHERRY5E O B S0 H
EhTnb, L, FERORIEEDMORITHHFEBABENITEN T EshTw5 b
DTV e EFCRSHEMFRBRABOLZRIT 7 « < 2FD v 1 v AJK 2 AEREEC DV T
Woop et al. (1956a, b, 1957) & YASUTAKE ef al. (1965, 1970, 1972, 1975) 7%, 7 DH
Z & F Y AJRITDO\ T PACHA ef al. (1967) »%, largemouth bass (Micropterus salmoides)
D Aeromonas hydrophila FEGEC >\~ T HUiZINGA ef al. (1979) 23Fle » T BT i,

EHII I ¥ CRBEOBRYSE ORBR BN A Y, A R* (Lateolabrax japonicus)
DY VHRTAFAR (BES, 1972), WAKEBOEEEAFERE (EWS, 1972b, 1973a, b, o).
24 O Flexibacter columnaris JEGEE (ZWH, 1973d), 7~=08 5% 5% (BEH, 1975a,
b), = A OEKEEEEMEEDeh X HF(EHD, 1976d, e, ), =+v v 3 ¥ Edwardsiella
tarda BYE (BEES, 1976a, b, ¢), Pseudomonas anguilliseptica BE4uiE (EIEH, 1977a)
B IO Vibrio anguillicida BYE (WS, 1977b), =<2 « 7 <20 Vibrio sp. RTRE
PHE (B, 1977h), =Y <20 Ichthyophorus £ (EIEH, 1977d, e, f) &2\ THh
ThOREEBEBLIC Lic, Fho, HEAPREL L LT =0 Vibrio anguillarum FEYLE

(HES, 1974), =k v v+ ¥ 0 Branchiomycesfii (f6, 19792), =RV uFF « 7Y « 7.
&4 O Ichthyophonusfic (f§6, 1979b) w2\ Th, FBEALALHOLZ L, U Eo—HE0RK
BB O BE OB REI LR RS OB X 0 2 W F I BB IR S E RS2
bhdExfMolce e, BEOBRPEIR U TEFBRRHER LT W HARD D, 06"
THME, WOfE, BRIE X 3B nEL R 2 & 2835b0 -1,

AWML TR ENER O RBEEMFHHE L L D =+h vy > ¥ Aeromonas hydrophila,
Vibrio anguillicida ¥ X O Edwardsiella tarda £BRYEE & 79 0 Sireplococcus sp. &
Nocardia kampachi EBGIE% & %0, SHMCHEEAMEMBRELY L, TOEEBCEF T
FRERIE X BRI B SO RIEFNCHBERFE L LD TH D,

I #

2

B1E =Ry I+F£D Aeromonas hydrephila BifE

Aeromonas hydrophila BERAEL = v 7 3% (A. japonica) DEFRE LTH < HHED T
WBLOT, DRFFREFENRTW D, ZORREC DU TR AELFERER (R, 1962 5 T,
1967), MEE#HFK (SHMIZU, 1968a, b, ¢ WK, 1969 ; DONTA, efal. 1978), MmER (KD,
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1968), #4:fE (RETS, 1971 FARDL, 1973 BHD, 19765 436, 1977) /X LTE <D
MBNH D, —F, BEAKCET L BREOREIRE (1962) O OnME—TH D05, FFHLD
HRBOBERE L A. punctata(=A. hydrophila) & Pavacholobactyum anguillimortifersum
(=Edwardsiella tarda) o 2050, WThLFROERY#E T L, BEREOCHEIC X
BEROR MY T5 2 Ll hotro BELMILTD X510 FRO 2BOMEIL4 S B b ER
HRITHOTH Y, o TR OB T Ehpt A punclala FEEUED JREEHGE TH Do 00
L Tlol, 2 THEX A hydrophila OBEIELGE OFMEBE LT T H70d, BR
Je9% L ATRB OB AL W T T OBRER 1T - 10

MEE LR E

BARKA 197265 B L 0B CHBE T OBESD b FE LII0R (KE50~150g) & 19754
5 B =mETFTORBES,HLIE L 5B (FEI100~150g) D=+rv v FTHb, Lot
f1r A. hydvophila* DA ORMENEE LT 2 EPHRINICLDTH Do

ATRRE : =hv v F¥5 R ((FEB0~150g) & A hydrophila O 5% Lt iER Lico
HRAERI LRO=SER TOERE»S AT LBEAOEEO Ll —3, 1—4, 1—5
BrBENOHELACK—1 EK—2¥TH 5, BEHRIZ0. 5% AERINEBAR I T20°C, 248F
RIS, 0.85% RIEAKFICIRE L, (FE100g2490.5%70id 1.0mgiR & (BEE20.2mD %
BEAMGPIC S Uis, 8%, KiE20~22°CoXfciEL, [—3, IT—4 & 1T —58k&
BRI L fo o7 3 BESE, K—1 L K— 2 BB RILI0H Bic & b 28 TR~

HBRFRA L ATREAEDO VLTI RBELERKC, 0.5%RERINERER AR CIE, i,
g, Be CEBTOBESCREADDZ) 1, T ATREROEHRBAND LT M
BOSER [Tt ol OWT, BREBEAN DIGAEORKIE ABFEREL, ALERELIX
EHBIE ABERELYHE L, ~V -, 77 VEERIZI0G <) VIRTEE Lz, Wik
HoTa~8un 37 4 VL1040 OEBEVREZFERL, ~A P —DO~= P F ) v =
v, ¥ AR, 7T VHRE, PASKIE, VA1 54 b RERRE T LIRS TEREY HYY
CIH U THE Lico

#* S

WERWAER
A) BRRFA FAIGRCRRYR TS, e, B, FRECEECHL (Plata l
—1) B, RAROBEICEBENIRD S o HRICILBRLE - BIL LR D, Jk - 1R
Lz d L, WFhoBa b BEr MY 5 L BRL HORAB OB ENIC RS e, B
BETHIENSON, EOAC L -TES oL T2 EbHoToo BRIECFER LT,
B L5228, A ERCHIM S Rbhi, WAROE, B, mEs 0B

ENEWH D A. hydrophila HVHES Huz,

B) ATRILE : 5 OB IER LRt s LIciEfE»s 2 AR ESRFARHR LTl
Kltko 3BHICI—3, 1—4, I—5Ke8E UREn KLy, EHBIT ORI - i
R, HofE L BEEORAR, FROBE L BUEELY R Lo 2D OBMEROENE, Wik, B

* SEEEARIERAREOILER=48 0 L L TaT A hydrophila LRI TS,
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FIOME»LEBMAE,BOBES Wlco 17, K—1 L K— 2848 LcRITI0H B 2 T4
L, 2O CBREE M s & XD IEHBT2L LMEIEI M S s ol BT
bABESRTCELIRDDhID 5T

RIS IMR

A) BRRRA ,

1) BT B TRERIEMOBHEAICHET S HMEHEWE O fhC B 8L < WiELTuk
(plate 1—2), I D> v A. hydvophila r Bbh AEREIEH Y EDHH, FhEHED
RIEHLMEL L THIICERL - Thic, & ORIROME O ERMTER L, T o bR R
BERBICIIIESKD Y v 350 BENAB R (plate I—3 ), Z-HHRAC BAREE L BO
HIEEC3, MR BB EREE A B 0 v v 3B inz T Rl » % — 4 234 UCu iz (plate |
—4) LEHMIRINTHY, BHRFOREREFBCIMBEORALR, BEHEXALAD Z L
BELY, B EFOHERFNBE LR TELRL B L H oo BREACHTE LCER L
7o kB ARRIPIC b I OBIER 3R D b hice BRFEMI b BB TLEEMC BT % M H
FETBEETIERVY, BEOHEEEBETO ) v A RBEEERTH -0

(2 B : S 0EATIIABRFENCELTL AL RV, SRS HMELE LT & il
A B ORI TR BUR 285 B Mtz 0 Wl B I A i O BB B Ll ps
-7z (plate 1 —5),

(3) BFEE : REMIULER, BEER, BUHEEZLECKY, ZhboBITERALThERs
BHTHbALY, SR LD LT ShODORERHELAC RS E23% <, BT X »
TILMERED b REMC R SERBMm Plate I —1) %, mEBC KT 2/ IR E b
naZtbdhotoe L, HMBEPCKERCHEOREAXRDHZ LIXTELL 10

@) MW =AYV FORBOMBEMIFEENRE BB TDH Do MEIIRO KM H 7 B HKBHIR
DAL & R LB E TR T Do FMB TR & 28 o BB HE & 17 R0 Gh R At
PHRAWLTHE S h, MEFORYFIEET 2SS 5, HETHEAELORD, OB
TR v BRESI BT L, FOIDHREEABOR I\,

FRRTIHERBROEILS LS ADh, EROET LALOTRETNI I VEHTH o FOE
FLAIE L R A AR 5BE L AECH D EERCE - DA L2 D o oo BTE TR AR
P TR MR O FERE R MARA A U, T EERMC-> Thkco 2D & 5 7KEIRE ZALT 518
BRLFTEML, TOABEITEHEOHM L A b i, BB TR Y v EofnE L, MM
DOENE, BN NI, TR LCRESOBERNBEE RS AR EEOMIARAL, &
BAICiT s olMie Y voBREBROBEERE S 5T (Plate lI—-2), WFROBE L HBIRDETE
JRFT & BB IR DR ENIFRD B 7Ry » 1o

(6) BB : BREIER L EMEBRN DR LIHEE RS JOBERE L EMAH DKL EE CUTE
JEEPES) RS EIN5G, ME L LToBNBAKRIRORCHORYEE L, AR aEs
BRI MM AR TR O SRR IS RBEZEL TV %, BRELBIREE TH 5 DI L
T, HREBRREN LCRBIRO XA ZT T 5,

RARTILARAOEE L A7 v — ¥AEBLTHLR, B L - CIBEHOIEROHML 25
hico AREC BT HHRATEMMNE OREE & L LAERCHREROBHIPHINTH o %
RAEMME OBEENFCBECITEMAMNET OEEL L RORBMH L, PEOEEORE AL
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BRDITT EIn o ARBEMME I RE LB A, SROBK LGRS E Y <~ v RBIER
K&f%@b,%@tb%ﬁvQﬁiu%L<%ﬁL,%@L&m@gmﬁﬁmbfmto%hm
B < IRAVE OEFERICIXIB I X 2RSSR S hic b, RAE EEmac £, BEEE, M
THEE, Sk JOERMBEOBES 25bhi: (Plate I —3), fFEHIC X o Tt REEIC &L
HHIMAVEL, R~ v RERED S X O O R P FR B A T35 2 L b 5 -5 (Plate
I—4) F7, BENR, BEHIK, BFIIR7E O MBI EDER & MEBEO B HPEH A 2 5 h
HIlbdHoto Livl, ARECHEROEERIMIMEORILIRD BRI -1,

HMAABIIGE UCEBEMCH Y, BEROMMANEMIES L LTERT 52, RERIL
bhishsice

(6) RE&ICHERMMER  ARHCHARPECEFIBCEFA CHIERDOBEEHRBTEGE
HEDH MM R LR DT Eig o BIRSE LVEFICIRE R D F TR THIn G =
D, TOLOERBERGBILH M EKEC X 285k LOBRERTELE S L, 8% L HECHR
MEEBENTHEREL T, ZOWMUOERIZERBIL LT Plate 1 —5), EEROWTFHO
BRI b MEORELRD D Z LIXTEeh T Tok, RASEBIC I BEG G 22
ERFRCABNRDZ L5 H T

(@) DB % OESITOBICAR TR ELIRD b I, F OB gy e X
I}’Lflo

©®) 88 : %< DEFIDIRT, MWK BB A DR,

B) AILREE

1) MEEBERF: 13, I—4, I—5HKLEHL, Fhnb 3 BEIC ERREC K-8
T, EREIAAHERCS L, TORIMCIKESREREBEOHmNES b, B
REENE, ENRAE, B/ ECHio T (Plate I—1, 2), ZoMEHEERTFTO BEO L
B, DRE, FTREFES IOEROBRABBECIIHE L U, FHIERBE LT e F7-,
IAB OB AT A IEITEM L, FOBECIFRER & NGO BENA RS R FIuC
HLT, K—1 EK—2 % ESH L, ZOBIOAR FTERB LAATIE, FHEIMCHELZE A
EBDLRT, RATGEBROERINCI KRB0 BRBEER &, SHESFM-CRMEmRO 295
NEB T,

(2) HFHE : FTBECls JOATFC iR IBRE SR B kiR 1 —3, T—4, [—5#% d8f Lo
HRZOWTORFENBRE S hic, FEEE R EHCR A (Plate III—3), #F
M M8 R NI MR R A £ 5 IAE 26 b 2B hutze Lo L, MR E oI s 20
5 LIXTERD 5T

(3) BeBd : PIEATHIMMCOBOMENRE L, FEIRSEIELT D & & b5 -
METBEL, Vv B2 LT (Plate 1T —4 ),

@ BE:PERETIIA7 - C0EECT, REE EEMIERE, BEEEE, BMTEAEs X
OB Ehfe s LT (Plate T —5 ) ABRATIRBME O LMo TR & 25y
PR O A D o BMARIEE OWMBEHLE L, HRONE & @EN EaEoE
RROBEER A S oo o7 LB LB E A0 HESR© X 750 o 1o0

(G) HLE, DR, 88 BTATS Zh S OMBICIIESL A0 s ol L L, ORER
LHBFERE O MBI OMENEE X i,
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=RVYFFORRBRBORVHFEABFMCEE LY, WThoEMNTY A hydrophila
BEBECRDONDEDRT, ERFEOBRIILORh o1 BECKIT D A hydrophila O
IR E O h T b, OB O BRI RIS T ¥ ks e AL hydrophila 1
AT TR, AR EEZOCLBRERL bR =AY o F FOBEENL L IEEE
D (RATS, 19715 FRE, 1973)s L L, ThLOGEKOS LB RT 2FREER -
WAy, Fo TV THHHCZ ERS L EELR T A (JLE, 1967b, 1972), F7z, RN D DL EE
HOHREHIIEKRCIDZE LIEET 2 LbMbh Tk h (JLE, 1967b &b, 1977), &
DI EFEEHFORLEERN O LE ST bhic, =+r Y v FiLki) s A hydrophila 13,
Fo E.coli BT GRIB, 1973), BuWB R L oBEABERAD, T THETAI LILX
STONTRREOERIT I LD EEL DR Do

=RV Y FEDED, FRBIRD = 4 TIBEN D GLE,1978), 2—r » v 5 ¥ (A anguilla)
» red pest TIXFEOHKEN D (SCHAPERCLAUS, 1930), brown trcut (Salmo trutta) ©
acromonad septicemia (RICHARDS, ¢f «¢l.,1978) % largemcuth bass(Micropterus salmoides)
o red sore (HUIZINGA, ef al., 1979) TIXEEOREELBE »D Thih A hvdrophila 7\
BEXh T35, REHEBRZEHHREIL brown trcut & largemouth bass @37 chanrel catfish
(Ictalus punctatus) (WOLKE, 1975) OBEEHFECS>WTHREATED, Fhbr BiET5 L,
EEORECIER, Btk JORERMRERES, BT 2 - thrhiks v, if
[HEE, BRER JOHRBCARFOCHEOREIEED b IR TRITHREN BT %
ONEET HDo e, Ta2b A hydrophila BESEXDH D UKD, 1979 EFT T hico
WT L REABREOEELT I BERE. (RER). XOBALRANS L, ME, EHECERIC
BEMCEAL, BARBFICHIE LCER L BnER T2, TR BRORE O RBITHERE, ©
PRI O FEEINR OB & I BE O M, FRIBSEE AT & B RS IO ik & CTERE I O REB L
I ZhThiee BERRc ks A hydrophila (XFENTHIET 5@, BEOCLEA
T5ZEMNbh ot 7 =& brown trout OHKRFEFER, =K v+ F L largemouth bass ©
HRFFRREATRERICALND X5, EoRMED A. hydrophile FEYE © L FE O ETH
R MM HEOEENEE LCRE L TR Y, ThrhomEARGIIHLT 2 0%
Vo TOFEFREOETHERECHDORBICHEER BEE LTV 2R EEELR ORI LT
%o SHMIZU (1968a, b) I ABEOBERER T X5 WEEEOMBH Y = kv v FOWANR
CES L, BHBRTCH RN, FREEORTEREYRD T %, DoONTA et al. (1978)
BABEORBEY,HREEY L O ERER LT 5o KR TILEL 7T AGHEMBEIT—%
@, PSSR, e, nENx (RERCHMORR) aOwBE» s L, BRRMiae v
VARBEEELET ALV S RBERRLDEEbR TS (KIS, 19735 HH, 1976), =+v
v FFOONRBCEI LT, A hydrophila ZIBEWENTHIET 55, MOBBANCHEMEE AR
DB EMRTERVGIC S 2 0b b TITH-CBE O RE, MEOKBIRCETHIRED, FofEe
Arg B S hice BEWRT DAIEOREEY & HER S ORI & Ch AR RET
BB onTIISHBOBRBRETH I, LEROBREORBCTE» b RN S o B o R EY
PHEERD OB BIERTERNLEEZ BN D,
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28 ARy +ED Vibrio anguillicida BZIE

19754 B R T O ONDBHED =~ v v+ Vibrio BOMBEC L AEBERREEL, =
85 (1976) 1 FOREREOMRN Vibrio BORENEFEMETH 2 V. anguillarum & Fix
n, #< BRUUN, ef ql. (1932) Ik X ha—my o rFor7 )+ REEERE LTHREIRL
V. anguillicida OVERICIZIE—30T 5 L8445 LT\ %, V. aenguillicida 3. BERGEY’S Manual
of Determinative Bacteriology (1974) @ 8 JuCiZiBE a3, V. anguillarum 550
RTOWBR, KR TREES (1976) ORBESWCURRES V. anguillicida & Uiz, D
TABERBRIED B RFBF A & A TR S\ U7 - HREARENER OB EL R, EEEO
BB = RV Y FFCRETEHECOWTLRE LD THOERL TR %,

MEls KUOFHE

BRARFA  HFARBSEORECHEERTORES»LHE Lic= s v v+ FI2E({AE30~100
2 T, WTFhiBHMTHEEHIh, 7y VR TEERCERTEMS SR,

AT 0 ATRBAILEEE L V. anguillicida % = v v > ¥ ((RFE50~150g) 12 L
THBro AWEKIEEREZEEBIHEIEID 55 & hic V. anguillicida ET—517 T,
SYBEEMT VA Vo b VT o - VERERE (P, DT 3% NaCl BHI ) ©25
T, 24BfIEE 3RS, HE LEAY0.85% BEKICHE X2, BEE CHAEIgH 0.2, 0.5,
1.0mgic s % X 5 i A0 BT E T2 b AN T TS L. BB bio&FEE
SXx, 4, SEIVIORE L, BEHEKRL~25COREC AN TR EY 272, 0.2mgEBX T
B 3 ~4 Bofic, 0.5mgiBX TR 8~2485fH 0 I MRFLIR BBIC B - 7o B ik % Bk &
DT, 1.0mgER CIREREOW SR 5 B & 02815, 7B 0 IL18~248 o R BEFE IR A
CIBORE S TE VBT, & W BFRRIINROBE L GIHE, nKEBE,D 3 % NaCl
BHI £ CRHIE D D2 1T/ - 70

BIEEATS A AR OME L IEL0.85%A%KC B L, BhEHBeis (K
BETE » A TESCEAERERY T, 450nmD 3 Y K7 7 4 4 & —CEE LB AR H
HG, ZDEIC 2T 3 % NaCl BHI i CABEMNMEE LTV E2FER L, 20
ERYBEBEICHRE U CAE100g %7 02.0mge5.0mgil 75 X 512 = kv v +F({KE100~150
2) DETHLHRCHT T ~50, 24EHERT ERS Ui, #aEREUL 2.0mg FEHK T
EHERIEN2E, UT2EN2E, 3ER3RE, 42328, SEHNRSBTH-T Tz, 5.0
mg EHX TEHESER BB 2E, 2HNR2EBTH T FHEEIREH IR FKE22~25T DK
ECA L, BEER DUREGZC R, R L,

ERRoOBARKEA, ALRERAR JOBEEFAEHA L ORES L \VNERNR, ARESE Y
BHL, ~V~EEt 7y VIETHETE Lo BHEEESTA~8u DT 7 4 VEFHDL D,
TAF—D~T b F Y Ve = DURE, FAFRE PASKIL, T VEERHACIE LT
W LTco BREEAES AL DEMFBHERCIE ¥ & WHE, PASKIEL, “4dF v 58— E]N
(teRE - BB %M Lo

1 e
RERBOHAR
A) BRERA L ThoRALERTCRRO U RIS 5\ Ik w fF 5 RS A
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L PlatelV—1), BRETEZ L OFATE LR L, HIEOREBCH - 7o BEIREIERN
DEBEEFL L, BRY YT L mEEE U2 cBBBREY SR T 5 2 &b b o T BRI
ERFBEYTT R OFRAOABHERETCERRAbR LY, IR TN S -1, BiE, BE
DFEFREH 2 — 1, BEOEALILENBD LT,

B) AIRf : ATREADS L, 0.5mgd | .OmgEEEER T, T ORI O KEIE
B4 ~ 5 BRI C IREBWCER L, 8 ~I0BMA L L I ARRERLL. 1.0mg @EX D55
SEIEA LIS DX 5B E VBT CEIRT 5 &, BRIEHORER L&A S i, 0.5mg
E1.0mgEHER O R AILESHE 18~24RE T2 T BRI D, 0.2mg HEX DO L DX 3 ~
4 B CHIEREEC - oo BEREROZFCHb VIR, 2 TOBNACEERMIERL, ©
DRI EF AR > FEOEIE, BESNCIBELINE D 5 Tk FHEINTIETFS - 1M,
B, BEORKRLE N Z— 1, 2EOMERDIKEI DT,

C) MIEREENA - BHEEA2.0mg 5. 0mgEHX &b 2 BILAA O I Fucid st RASC & ER
BV S BENL A DI o Toe 2.0mEIESX D 5 5 3 ~ 5 BINKEESH LIcH T ILEFHRHAT O KEIC
bINERFNBD LN ABETH Y, FROCLBEBHESADRDTEED, WThb %L
Liehs ot

REAREERAMR

A) BRRKRA

1) HERER: ERTCRMCENCREAMLE LTADILEEO BB TLME B, HET
JERffc i TRA, ML, BCEFBEARB COBMMNE L -1 TORKEBAHEBCI
KGR, Wik JOEEAEL, TORMOE EHFORFTFEE L TV, KTHEWERORE
I3 FE > o1, i, FHERoKEERII R - T

WERADERBM CIMENEE» D E TRV, naUEss o Esiask G5 ammie
MHBD) Wik - T LT (Plate IV—2), TOBMBL CIRBEN L, EEEES
BB KIEMBRE L AR L, EEBEABBIOKE F Il LT, BT
MENESBACIEND, 5 o1, Hifl, SIENEE & 7o o T oo MA TR CIZH NS -
THIELEDY D, MATBMEIROFROBIT, £, ARMOWE, #EL S ORTHERELE L,
FOBBEICIITS - 1M, KE, HOPED - Tl MEXmATAKED T ORAERL LH
PR S REB TSR T O OHEL # SR AR OBHRBC ) TR » T Foe T OEEHIA
Bom i 2s, KEZE LS, HRELE S hicEBisiSHesmcii- T, 9
WAl & 2 AT B AR AR AR B AR IR O BT BE LM BRI 2 3 L <, DR IR IE AL
LEFENRI D, MEBETOER, Hiucnz T, FEA~NOHEORAGRL LN (Plate IV
—3) .
EREDCIABRENEDITHET LT Sb0LH D, ZOBECITEN LIER E F TN
BENTHEEL, NEVAREERTEBR COMBEOMED O FRMEOET I V# LD, &K
By i L ek BRI FRBLRC R 210 B » T e (Plata IV —4 ),

Pk, BRUBHD 5 VCINEREBOFERMARE A FCD Uics’, BTl ~% AR E Ol
B LRI OEGITIREE, BHEOPIRA TR FE L £HERLE MLV RENRD LR
Teo FTT, MELRLWIG, $EXEALEN LT, UTFEhFRONEFSRE OREEK
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(2) BRE AEUREUIGI TR IEBCER L TR D, TOFEMTEL I oD, Bk
5 o MANC /e - T oo BAFEHICLEAIRMIC b IRIES B L <, MBFMC SR OME» THRES
BB L TR D, TORMBRITER L, BEMEC o T (Plate IV—5), F D8
P B ) VAR NS LT e '

(B) EE: AEIBEOERE M, BRI CRECBITEROBREBCIHEEE B OE
HImE BEC O ROME MRE L, BHLEOTRS -1 & EHBOKEERBMAR. 5T, RBFH
KGNS E s EIEE L Ty (Plate V—1 )

WA OB RT LI TSR OMEDOIEE AR B\ T, F5 - it LB/ B s ik
NisEER DY, BIRERBEKERBE, Him, BEAEC L, M RN HET5cE 5T
wic (Plate V—2), HCHMEEEROE LUBE X MESKETH, UBCLAbRl, 20
I 5 T EAI T BRI S FROREN A2 B i,

@) K BREOPAcRFRCHERBE IR Y, FEMRCLFEIRED b -1 #
FHI TS RO MBI R FIR E O MBEBCEE L TR D, FIREHE L 5 o1 LTu i,
FEMB~OMBEORBIALRIND, 5 - MO DEE ML EHEHCK D, FRERY %
5Tz (Plate V—3), F/RFERBmCKESRE b, HmBEATo FFMEE jigE L
T e

(65) BER : REGHAOBBICIERIAR LIk - T G TIREIIR-CHIRD 8, LTk
EEMME f X OE MBI HEIMEE L, FCrodmifiebims e TONB NI -
Tufe (Plate V—4), AERAEHME T IEERLBRIRSZ 0B D, TONEE L
DEEFLR JOREBEDOBALR RO hic, RME ERMRITEEBERSCEL YR LT Himikk
OEFOMBEAEMLERT 20, TORBEBRILL LI o, £, MERE L nEEE
CHRRERIGIERD BIied » 12,

(6) B, B2, B, (Z, BE  BRIWHAI T IS OB EIIELTNIFLL ALY
Teo WL TR N D ORE D MEEES X0 O FABOMB A OMBEDEEI BB 5 T,
DR TIROAE, O, BINRER MBI B O B & KIECEIA 2 B 4y, OIERO mEe b 4
HEOBEINRDY, HOROBEWHBIIA DN 7o MTIMBELETEIIRO MEBE & 8RS
MmEOREEICBER L, BEREMNEN BMT5E & DI B0 LETCEED B - T
(Plate V--5),

B) AILRZfE

BEREEROSECh b b T HILRBC I - 7oA A £ TR OREARG A R LT oo 58
STAETEIhDbE —F LTI R otco FRRROETBREA S BV TL.OmgHBR O
BIOWT, BESBERIIC 5 B L DB THEICHE Lo T, FOKRL I Th~5,

1) MIBERRF  BE BB OEA I, BEMEIESRLOEE, H W&, 185
R JOERVBROEBBICHT T » Tlvtey FOBEFHGE ARBECIIREDKIE L Hin
B, BT IEWIRRICITTE 5 - & B2 & D hie, BB KIERNC /o b, B a2, S8
LTu e,

BEFLHI Tl M DV EL e B SRR D I o7 o THRAS o THIRE L0 Foo BLAFBIGE ALK
EVEBRER, Mo, SEIRCHa b, L0 Lo HEE LT T, B FIRIRCI I m & 7 D Ao %
B ULTe b, BRI, AKE, SRMEOTNE LBIINEA T (Plate VI—1), %
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7o, DFRIE & - Sl oAt B IE O i ERECOMB ML EE T, IFEANOMEDORABL A
S 1

(2) B ATREAETLEE~OMBEOBRIEL v 5 <, B 3 RMEICITME S
B L Qoo BIEHICIXMES R &k b, SEBTHN L, MBI @2 L, v v S
BT EE LT,

(3) B : BofE S RIS THIBEIZ BRI FMOBEOKIKE A BA O B/ ME R/ NEE 2T
LTk b, TOMEBIZ EEHEENREL 5 Ttee L L, BHELBEBCHT TIREIARD
nishote BRFAIOBE Tl blie » CHIEEAE, T, DBCHEMERE L, KB
EEBOKEMRBE & EIE & bic ERFBENEZRC - Tufe (Plate VI—2 ),

(4) BFEE : BofE BRI AV EIRMNIC R S, FROERIRIEC SRE MR M LT T
YATE G D FF I ClUEIRP - A B C & H OMBEMERE L TR b, HIRL S > L, FEMELEE
ETH > Tote, BREMBEZ v, TORFTOFMIRREZARE LT\ i

(5) T B S KRS TRANEBROBRCHEGE N Abh 50, BEE LENABRICIIEE
TIRED BRI o Tco WA TIRMEABIRCEIRO MR, ARAEEMME B L 0% mARK s
FOEANCEE LT\, Sy, KE, i, #8140, RETE EEARRE R
@%ﬁﬁ?ﬂfﬁof\nko

6) DF, 88, B, (=, BN ERENBCI AL OBREICER L) -, HIAITIL,
DO OEAD MRS BOMENEE IR, DA S MBEEES 2 by, OB
BHOBAMIAZ LRI »o BT MEABINR & MRS M MEEEBCHE MR L, FEI LT
Ti, BCHEREIEE TR BMLERMAC, LB TInEHCHED RESLZLND
A, RIERGERD L Id 1o

C) MEEHEHA

AERTI32.0mgL5.0mgD 2 BRE OGB4 KEEH Licss, $lA oS i Ess
XL LAESEEC & » TR BERANA DR,

() EFBET : BEEEA2.0mgh | ~3 [0, 5.0mg%k | ~ 2 BIRMEESY L EOCIRESRATO
MR R ORCTE S o, KE, Wi, FPRoRE LD, BEmREIEE, B
ks Cr7e (Plate VI—3)o ESBFNICHET 5 ETHRBECERCIBEOKEN K 5T
W ino BEEER2.0mgR 4 ~ 5 BIREES LICEMTRL OBEEIL I bWk b, &ML Ek
BHOMMER L L URMEOTH LEIF Ly, B LA O REZMIRORE L BERLIESY
ZiF Tt METCRHRKOERMERET, FhRke REEMRORE, MiEHE & REEM
OEIEL A bt (Plate VI—4, 5), F TS HRE O & 7Pk &/ NAEMIREO &
R EE S MERNAD NI, EROBESGHRECIRSEHERMBROEEGS AL, 0
B B0 ECIFEE S D RIS - o

(@) BB : BOEE (A%2.0mgE 72035.0mg % | ~ 2 IR EES Ui G C il SR8 e s vt O iR
W BEBERS A > T\ Teo TR EOESEIR O CIREE MO BTERIEN D
FFBEFC RS DL H o Te WTHOEFIT S RO BHARO BN 2 5 i,

(3) FBBE : BREEEMAO.2mg ¥ 10iX5.0megH | ~ 3 [EEH UICHE B Tl IRERC B 7o ) v BB D
B0, FRREHE, MEMREOFERIENA LD i (Plate VII— 1), ¥ ol EIRD & Emicii s
DY VAROBITHR AL NI, HEREE2.0mg% 4 ~5 BIKELEF LEMTIIRID Y v o234
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AL ) v AR LRAMPOEESLEEINDCE Y, M L BHIREEMNICIT ) v S BROBE
PNEZE XNt (Plate VII—2),

@) BE:VThoERTH ARREITRE T NSRBI 002, RAE LR ITEERE R
bhice EMERTIIERME L IFPRAEE L, OB R BERKOESFBE S ENTE
BRE L 705 Tvic (Plate VII—3), & fefiFdpBRITIFEEE RO 80 & Mif0E © PAS RUSHEDTT
EEE LT, 7ok, BROMBNEMTEE, AL,

(5) HILE : BEEMAFA2.0mg ¥ 72035.0mg 2 B BES U-fERITi, BoOKBETH (Plate
VII—4) ks IOBEORKEREERE &M TRl R EMERMIgOMEE#EIE T - ot 5 mE
BER LB (Plate VII—5 ),

(6) B BHEEMAAE2.0mgE 72135.0mg |~ 2 [ENE S L 7oA CrL DREIE R o m g o R ER
DEIL, 3~5EIREEH LALOTIRIFFERE Y v BROBED 2 b i, DA RE
FIE R DIEM BT 2 b Tz, ‘

(7)) ZBHEMAE : BEEFRECESNEORCEGRL L, NRBHREATOFRRILE LA PR
DHFEHTHDH I, vt F o & — CISHEER L IFEETR & biimL, #MREED PASK
IEE D T LT e,

% =

CRETRMOATWE Y FFOLr 7 ) HFCii= —r » 2>+ V. anguillicida (BRUUN,
et al., 1932), V. anguillarum (SCHAPERCLAUS, 1927, 1934) % L0 Vikrio sp. (MCCARTHY,
1976) BREYIFEN D b, =V o +F Ty V. anguillarum FREFE (5, 1972) 2¥mbh T
Do TDHL, B—wm oy U FFED V. anguillicide BEFEIBECREL, BY, Tk, BeEs
SOIMEEORR, ARECK T 5EAEROKE, BEORK, 5 -m, FUHEROH
MicEPFETH Y, ChbDORBL=hv v rF¥D V. anguillicida BEHRFEEP T D =2~
Ry Sy FEO V. anguillarum BYEIICRE L, BHMoEUSCRRBE, Hid s EBIR
FIORBIREY R L, £ OREERGIE oM T, FRERO 5 o i1 & EE o I ol
Tbhhbd, Thic L TC=hv v rX¥n V. grguillerum BYSEILEN L EO) W THRAE L,
IEE, IMFRER XOEORKR, FROBXIHGH, BOMBIENLbND, T, =—¢
v Ay F XD Vibrio sp. BRYEIWECRE L, AEORK, HEEOLRMMm, BE, BEKo
HEORET, AUGEROEI L Him, NEOENCE T 2% LUBOMBEORA, MK s B
DEICI £ OIFBEMBE A DN Do LD FBYFED FEAT Bne, V. anguillicida L V.
anguillarum FRRGFE ORI R AR T 550, MH & FREABEMIT T EMUA L &
Bhbe LinL, Vibrio sp. BEAYEIGERCERERTCEEREA RIS, BAEREI T A0
ﬁ‘ﬁ 2 %t%f& 5o

=RV FXD V. anguillicide BRGSE TR DB & PIIEEER T O SRR BEE /L ME
DRA LN b, OB, FROBHLHONEERETH - oo ATRBEOEER
P& WIS E OERIRBIC b Lo BARHER LB T X (UBEENE bR TR b, KEOH
ERBAAA R B R DB TR (B8R L AL 5 SR P L B R T X Do TR EF U O
En=V=2an V. anguillavum BYSE (RHE, 1961 5 428, 1965 ; MCCARTHY, ef al., 1974),
7Y © Vibrio sp. YA CRES, 1968) R L0720 V. anguillorum EEeFE GHgs, 1974)
KOCTHRD LR, Vidrio BOMBERIEICIET 2R BERENEREE2 5,



V. anguillicida % fz Fh O RHIPNCERE LA TR O 5 b, 0 SHREIC L &
BRI O, £ TRV, RUmafecMBEoRE, B3, KEL Bn S b,
SISO BT T, C OB ALARFRAOREIIG EEI LT 20 A
u}dv L HBIUTE AARERDETOIE L b Lo 2B L iRl OoRBARGBERE LT
wtg EDREEDD, AR TLREO B FRE LI, RO THEE L BECEBREY D

b, Ju' ES DI g A7 e Y S /%/ Bhtc, i, AELMEOE T EMNEChHFTD
%MNEOA PHCTEH 5 2 E2HETH B 2 & b doh o toe AT YT EERE I B B AR

WW@QA?bVi‘rlﬁuL@bf%< A B B U B TR D, oz &k
a8 SRR CRBR, 1940) CHHYT S E R 2 Do IR L MR TR
ﬁ”w%*Wft”n@*ik’b,ww%%%%ﬁmﬁmibwﬁﬁmmﬁﬁféb
SRR DT, HARFEERLE CBOMIEARTZ £ 5, HAFRRCKT 5K
DI I TS fJ I L VLET 2 LOCHIEE £ B 2 %o

V. angwlhczda DEEFEADOEKRMBHHNEGT X v, 1) EEBATOEMGEKROEM, I,
KB, i, 20 FRSETTMR O, 3) Bk B Y v skl ) vodEfBo A, 4) B
OWAE FEOUEW, SEMREOF bR oA, BURO N EMEOEEIEL, 5) 250K
I CIHEE AR AR O BRI 2 O Z e & S hsoe S AD OF IS D AR O 7 BB A R A O
’k;Tmﬁ*&&< MEEET 2 2 E0dboh o foe KR OGBE KO LG 7 5 2Bk

DNHRDENEL CDOBMT—H LT ACRMES, 19735 FERE, 19765 KM, 1976), Vibrio

fﬂdem¥ BAF5pttid = v ~2o 7 ) HRERE (V. anguillorum &% 2 Hh ) C
P (1961) 12X DiT7e T B, FRIZ LB E56C, 305 O METE S 2 i & MREA R LT
ol R A LR T 8 x 'OW PYRC = o~ ACHANES T 5 &, DI, S, BE
U <HE L, MR M (RS AN OBENR S b, SORECE BRI Lic &
Do B, ER 975 3 V. anguillavum @ merzonin QUL AL IR E BT 10me % A
PWIES L, =Ry o F O e B T 508, IHBEIIGEEIL 2V e N (1961) o EEES
RLons, V.o anguillicide DHERBEHCHRL LIRS £ 0 <, B s s BER
P b oo e WO BRI B, & LS ilid o BBt TRE LTER b, e
DR LD IR o T ERT S e AR ORI OB T SRR S & F AR E D
FEHNC L S THEREREY LD E 2 50

BIE ZARVI9FFO Edwardsiella tarda B2

BRI X h =Ry 7 FD D

ferum & Aevomonas punctata i1t

SEOBINGE & Xt Paracolobactrum anguillimorti-
TR NN S o o BIRE L Sk, fiiE Edw-
ardsiella tarda X0aH S, 25 o :,?f“fv,w‘zéiikl W&o Tunb (WAKABAYASHI, ef al,1973 5 1L
K, 1978)o 4\iﬁﬂwﬁwi% Wi DA RS e, B I RS B IS 5 7 B e
WA ISR R U, J{ili‘ T2 2R T 200 Th D, EFBITARRE
Mo X% 3 AR xzi;i;w%a%&ﬂ'w;sﬁ PLIGRER, ARSI AR & 5 2 @0
FHBMA DD S LaWHIC Lice £O I HE Lot (E#5, 1976a, b, ¢), BT
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F DEDBE S G0 CTAEORBARBOFME RS,
MEls KU FHE

BARFRA HRAARHALZEDTORD=cv Y 7 ¥ THo, ALY T A E 2 v 2o
LT, 197352 ASME TORMBCHRE LI-SRE L1976 5 A=HR ToORME cHE L1215
BTHH, WThIMERTHEE ST T, KEAITIOT2E6 B b0k THEE TO%E
FES DTS HIRE U268, FFEI2AEBTOMEM»DEHE LR, 19759 JIC=%
B TORBESEOBE MM SEE L6 BEOHBRT, ThboEEIX20~2408TH - 1o HADI
HEige LB, KRR DI, B, M HME A 5B, NBEERE L AEEo B
FHEHLTA~Y ~WE 7y VICTEE Lo MR B & M > 5 iiR, 2%
~Y ~KTEE Lo

ALBZA HEREL= S v Y7 ¥ (FEI0~150g) 5RBT, FhR=BEE TOBEMEORA
HEHM—3 B L TOFM X CHEE Lz, MExBHISEK AL T5C, 248 BEE L, £H
UcHiEE % 0.85 % - Ak P SR U, AE100g Wi h BB ET0.5mg (2B) HIU'1.0
mg (3R) %30 BIMAEMMGPICIES Lico BREHKE24~26T 0 KA L, BILRE
Cha - 7eb DR L D2, A RBESEERTLBE, OHEL 08 L, BRI E R
ERHHLT~Y —®%TEE L.

HABRAR LOATRBRAOBEEADOEHRCK > TAT 7 4 VHIF EHETFEZ2 D,
A Y —D~=TbrF YV mF OV, F AV, PASKEIN, 7THVHREA, vV e F—V
VRM, VA MRIERYE, TSR R G BN, XAV IREEHNCILT
THE Lo

& 2
AERBAR
A) BARERAE  HATIFEICXBE EREREL, L LEL OO ERC KRPEL
PEC T oo READ 5 bEEFCEARBER AL 0, BIH CIRFREE 2B B
I HIicHEHRBER, FHRL T, BREEMCH D EEIEAR LTS EF TR I
FERLRERL, BERL TV, EEHCEERLSOBREAKRCHEONBENER L, BEEE
AEARLTie (Plate VIII— 1), 782 T % B E I b 7c % JERIC L 2 b O Bl CIl B T
CIREED LCTER@EEN 2L bR, THCETAEE L EHCX Bk EBHREL, £0
FOERABE U TEILE o Tt BRICA URBEBERZERE oo T B 2 EMB LA, 20k
CEEXBOBREDEIE - TWH I L b D oo, BECEBENSHE LCEMONF RIEBEL
DEEAIER L, AT X - TEFTRAOH/ N BB ORREFRES A LI, BE, REOE
RLBEETHD, HBRBOBE, EEAMCEL L TREL LESACIRELE, 8, EEox
ECIRY 8 L TEE LT\,
FEIC B 7 5 a2 EA LT 2 EF TS B a0/ N NBES L U, HRTER
LT (Plate VIII—2 ), FFIEOBENSRH D UTEENE Ui, FhicET oEE s e

* BEETOBEEB OB AL HLOSEEEL WARABAYASHL, ef ol (1973) X bh BEIhl, ZERETO
BB OB ED DOSHEC OV TREZRNEERRICOWTHN, E. tarda S¥HR LI,
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BT At 2 BRI S, ToROEBRE L TELY D T, Febsuit, Bo
LICHRIED b TR RPN RT I L, b4, 8, BEEOEE I AE LT e T DOFEFAD
PR L B OB RILEZ TH 51, TORCIEBOHBULTRD ST - oo

B) ATRZEA : ARG TR O MEEEN D 2 ARICHICREC 72 » 7o BRRAIIER S
DY, LI HIBT S LB Ulse BRI LIRS, T & BIRORANL LA, WTFh
Z B%‘E@%Etﬁﬁﬁéh&ﬁ) -1

RIEHEFRORR

A) BRARRBA 59RO BARKBAOKEMABFNRE OKE, FE I LEES s &
{ERRMEF AR L5 2 BORBINCEITE S T ENRABHINC IS 5 foo BTECHE X 7ofE B30
B (k05 bHERILIZRE), HECI0R (£05 bREALIE) Thote MTFFhEhOREE
R T,

a) bR AR

(1) BE: 9K RIS NABKOBEIRC S < bhiiFhikiik (Plate VIII— 3 ) & Fiuc gk
TAEBMNEE TH - foo HFHRMBITERA TER LicHE O MAB PO 72 D58 A 72 AT B4R
AR FERAZIC L TR IR T e BUNEEE - © iR R O B O & ik a & X AT rkeE
THL DFFRBRNEE LT bR T, FORBERFHEHEZEOBCSEHREY LY, FOmho
FHRERO M I REGLME OMIEREHEGA LS i, = OF B Mg & 80N R E—E &
TERT AHERIED - Too

HIRENC BRI AR D b MBI Tl , BRI, RANDIBEOTLE, MR O kLR,
BB LR, METEC L HREROHR L DR~ DIREN AL T, BABRIC S 5IEET
W FRROEENFEE T, TOUGWIIBME LIFRERIRE L TR0, RS REO Gy E
T B0ABACRBETHRETHA LT (Plate VIII—4), ZOREOEREGETH HIFP
RIROECE UMK & BT BEOBE R ARE Y L oSBT K R Hb, SEZREIED T
H -1z (Plate VIII—5), BEHRMOFHERIIAE SR AT L TR D, FRRCER SN MER
HMRER DO ZERIFICEAE LT oo I E O MAEED oD ILA CTHEER E R 7o b 0 L
Ranic, Fic, BAoHROMA I EE2EBRE LI KREZMIL b, 20X 5 iFhEkoE
BOFERED Blbh ic B RS RO SHR ML SrE Bk & KRB0 S miifas B4
U, RME EEMEOFCIIBEOMTHEEELRT LD L Abhis, '

BN DI RER AN ERE U CEERRAE DIRBEIC 5 IR BT, FOTUEE T8 LM 0B
Zh, BELCFPRCAERTIERLLEH LD (Plate IX—2), B LCEEDBECIT
BRI L2 5EEABR IR D Z NS, e I RE NG CO% LIS E O 1
DOEROBMERIBE L, FOREOEMEBCBEEACHENBELTLL DL H -7 (Plate
m74)>:@i5Kﬁ%ﬁ%kﬁéﬁﬁfmﬁ%m%%Ltkvm%&ﬁLtb,%ﬁ&ﬁ%@
th?%:&%%otoﬁ%mﬁﬁbtkvm%ﬁﬁéhf%£¢5E%%mmm%%%&%ﬂ
WAL TRER? S b (Plate IX—3), & & ORBEIXERE L T, ERBT O M
MEORBEFZ T TERT S 0L 0N, MEORENFECE ST A O HEE & Pl S s
2 THRAEMERIARE IR Z » Tuioo BFIIRAVE X 7ol A1 % O P o8 mARM w355
HD/NMBIER/N X IEFRE LI LT T, BHIIEAE IR B SIS XIS LT T
MR & M OMED - T B IEIRE R S CRIBE LR B TR - » T2t LT e,
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IO X S HIRT X THIBEE A SR L7 BRI HRERO B G SER TH E h, oA/
AR I L O\ 7o (Plate IX —4 ), %72, AFEARSDEF Y R L UFERNOZ RN
CREL, BALLOOH5FELADI I, BB L MEMEI H L), Tokd
RERCEIBOWEL A DI 5B TS MABIEEER L, BIEMANCIE LTV i,

BUROMMBA BB LIEEEA L, RECHERERE R LT oo B S SIS 0 NS /Y
B E R e B ORI RE A TR OMBBR ECEBRE R AD NS Z EIE LA ETele ZHIER L
TIRERNCHEBEEI B LS, WESIEAL TV 2EFATIE, £F5RENRI Y, BRUADRE
CLRERENBRE IR, # o TUTRBRRBMOBEORET - Th &FBRORaIC 20T
0)56&“6@60

@ BB EEAOMEEEIEEDREILD 50% { ORATEIE S i, MEOEE LS
TWEEFI T/ NBBEOBRED 5 IR B AR RIS 2 b ice MIEN OBETFFROE
HERFEL, KELYH - Thio TOFBEMOMEEIL Y v S BASOMEE & RO EC X b
KERC /b, BEIOERE oMBMiE, SEMR, ~= 27 ) vEMREI OB L vl 7
FERBIROFHM S BEEH LR LT e (Plate IX—5), F7o, Wz BRBMER G
ATHBETL, MEIKABRCHMCIB L, TOMMIKELTS &Ly v FEMRIESE
L, MBI U, EE OABRMEOPTIIaAE, B L O\ 7o FEBOMGEER S R E
5> Tz (Plate X —1 ),

RS HIE OIGHE & BEIEA M LERI T, BREE, KBRS LEIR D, KE L FhEE
BHafEs Tz Plate X—2) L2 LIMEREXE T2 L i37eh o7,

(3) FFEE : I CRRMRCH &R /LB s, FERICIFIREFR SRR O RER ks
I<RBN (Plate X —3 ), (LRRMBIMENBECHET H/0HBERL 026 MERENZ TE
THLOETHY, TOMBCIIERSLHESEMREENVEZ - TH I EMDE0 T, BB
M BRE C, PEOFFREBELAD I, FFERTOFHEMEIIEHAECH D, Bl
R IMAYVCIRER LT\ 7,

@ D EEFEPEGTCLOEENO MR CEBOMBENEE S, BN o bIRF RO
RLUMEC BB R D &b BT

(6) $8 : EEABIRC/LBLED, EEREMATCIMEERN TR ThIBR I, L0/
BB T B T LD %M o T,

(6) BT —BCELBOMENIC BB BRNRI R IR DI T ERVY, EFATE
DOHETRCIBENZED b hie (Plate X —4), XL, BEOBEOBREBC X » THIE
Z S IERIT, B X CRXIHEECEE, BEoREmCHE L, TORBHTIMEOBR ALY X
T TEFRL W20 BEI I,

() REHIOGRGRE  BROBENHA LToL bhBiBcET 285 OBE» S E
ARk, ETIEVE, EECHT THEORA LLEEASRS 5 Tk (Plate X —5), EH#
BOMBRFREIBERAYRE L TR D, RERSERRE LB SCEELO S ERTHE
LAEER LT,

b) {LBREFAE

1) FE: CoFBMCRPBRERIFRCOALL i, FRITERNC RS CHIEL B L
rEMECEF PRy E THMmE (Plate XI—1) OBRTHH, K TEOBEOFHE T A A
X5 L THBEINIBNEE TS - 7o SR IERNICIRBEN RS b5 kTl kol
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BOEEBEEETA X SR EIN T T, BBIE L LTHERIFRENOR D, BIELIE
B KEBARR D VPREA T IBEIMTHEMERCOB S, BT 5 HAMRILEEE
frZFF T (Plate XI—2), FFBETO FEMMIBECEHEE 2L, FRZEMRNYC
R L, ZORICEFRRCKBEEMEENZ DR, ‘

BRERMR L7 ClX AN IS BB ©, &0 & % o P O fRAMER I S iR A A TR O£
HEMEIMBER L T oo B INTSERRES L, FEMIER TS L & LCEHEOKTR
BHMELRIE LTy 7o (Plate XI—3)o 20X 5 RIEBEOILARCE LT, BEO KWEMR IR
5L EAMEERCHEA LTIBEREATFR L, 25I0FONRRICERERECEIREI R 2 45
LTWwie (Plate XI—2), ¥ FBEEAME I TS/ AT &, SRR - TED A
ML L, REOREMS: OB HREROEVCETOE Sh T\ i, £ S hili
FEBREOBED LITHE TS L A% L IBROMBENEEY L O TOREMCILREL,
FE T > Tovleo 7ok, PHBEBZEE LIRRIIBECANS 235D, TOBARIC
CIARMERYE S IR O BB SR U, FEREARRAE oA, FMROBEESHbR T
7o (Plate XI—4 ), &0 X 51f 4« DB ORE A & O IHR MO REMAE B2
iE D, BIMEOACIEL, * 2 CgiEEng, BMREOBHNLD T,

PRI B NIR B 2 R L O % 7213 O U RFIE LA O AR B it TN Abailg Z LT
i ote LA L, FRICIEE,NSRE L, BB TOMBMIENEEIC o - 1R R Tl e iR
I FRUAOHBBREC LREN A DRI, U TR EHBRYICE - IEFIOEBREC bR
TR B HBRE,

©2) MEE BB~ OMECE N BEE LSS ECRERER, My v 3rflaon
A, BB OIFHEREENE Uo7 (Plate XI—5 ), B LRk Th b s o
TIABOFICIIABE LTV AL DL b, BEA~OMBEOERE, M 8 LWEAICIME
RS IEA D, FEDIRCIRBR I - T T,

(3) BE: BRoBMES X, FIRCRT2REOM, MAL T LT, $iFEFPRELD
FME Bbh s AR OENMEOMENEE L), B0 LD 2E&IZFE L HEMLTY
7o (Plate XII—1), fFhEROFMEE Bbh A0 | ~ 2 HOR 2 & LMK - BE i
FEEOMIESA S » TR D, ZOMBEOMCIITFEEN OMIIIE & LY b SRELEFPERN
BAET 528, SERIBIEEA LSRRI o 1o BIRPICIDBEOMEISMEEL TR D, 2H
DEFHRERDBAT, BIIROMBAEMROERPLEE G AL,

B BB A B P 23 B e E B CUIORBR AR B A I AE 28 R O IR EMER L T i B
RO MR AR LA E S & B O MM X 5 BES L 250, FoREOSmMESe R
M8 RS M OREYZ TR LT,

@) B, 88 OO OABCIIERmMELSME L, OB TSRS LI LIEAD
oo ETRERERICRMEPER Shi,

(6) BT BT OBEN D L CHHEN 4 US4 B EEACHEB T4 L & bicH
LECIEBEOREIC b5 LT\l HLE TR b BB IS TOEBMICRAL, K
BETHOMERBCLEEL TR Y, & INICHEBIET LT,

(6) HEHICEQIARAS : FFCA CBBTET s BB MET S & &b ICEHMR
LE THRY, RECHBEMEAL, T BERA A U T e 7omicid, BRI EEL
TR D ERCHT CEALEZER LT 560b H - 72
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C) ATRLA

(1) MEBRERRH : BE0.Smgk L. 0mgEE A & L PERONIFLORE L B LT i,
MBSV IS & BB OMMEBICIED - THE L, BRYFREATR L Tl & OFEOFOEIL
B L KEI L2, B TR ERA IS 5 Te (Plate XII—2), B Licifhzko
HTARELTER D, WEMIIHEM LA U T e HREE OB ICIKE L Hindi#s b,
FRIXHEE LT T,

(2 BWE: EofESITLMENETD OB MR D, SRR BURETE F 7 OB s
BIRE L, BN ORME b RERECELC G > Tk (Plate XIT—3), #7088
FEBMORIRDOMHEA BMATLABE Lo h BER A b LT

(3) BREE - MBI ECIHMRCEIE L, L OFEME R OCIE R SBEREEN SR LT
T DRECIFRROBEL AR (Plate XII—4),

@) FFE - ERR LORETCHEMERE L, BRTREMROARBEERCF I hE T 2B
ERAHOI, BEINTCEETIERBEILCH > T 7o (Plate XITI—5 ), EEHEL O REMITLE
HER BRI MRV ] o T oo

6) ZOONBWHERE : B LBOKETH, CHOLHE, A OEIRBEOKSHICHIEN
B L Cx I/ NEFEB A O BTz,

z 3

=YY FFED E larda BRYEFRBERASEIC RS MR L IR R LV 5 B
W HEE L O BORBHCHT b i TOREOBREENYEFFRTHD Z & LT
HBo BFEL =KV Y FOBEBMB T O PERMABILHETN00~95 %% Ho b L M I h Tk
b (R, 1962), Z o MEHFEVESEANEE OFRERERICKEL LT WA ST, b
X, BB OB A X OB 5t Tl MR R BUT P ER & T O Mifa 0 WE SR & 7 5 T
ZEnD, BYYREICRT AIFhROBECHE > GEMB# DIF RN F L $HEIh, £
MO BB TR LT 5 b EL bhbo HFFHEILAET S 1 B O MIgA Y 7
LTHERL D Z L0385 Tee o TFFED E tarde R 2 BHEETNIEDS THV L E 2
BB, ZOX S ITHFFRERORGEEHEE N O IHhFE M DA S TILE 20, EFRHAOEA
KOOI E 50 & WO RMBERSHBOKRRETH %o

{ERRMEE AR A B ClIE MR s W C, TEIRMERF AR Tl IC s T, IR R O 8K
DIDITHEAR L, BETIMELE L URERLTN LR EF RN 5 Tl 2R
TREBER L LBOEOCERBEYHR L TR Y, REXMUBRE L LT=+rv v+ FITRERE
HRTEB X Do TIEMMBMAIOLHBROBRME T, FMIBILERKE T ERRIREZEY b BT
FALBREAZE L, FRICIBEREIEN A U oo UK LT A8 Tl RIS R R R
LD EEBERAREYE L, SESRCIIMIREERTEE L oo Tvies BLED X 5RO
ITREC RS CTRARBEAEOMICR S RELBEbI DY, £HRERICE LY ML LioH
ENFBLTHbR TR Y, MERE & b BRPERIMICIIRMIET > T b ZOHEENDL, AR
RYSE LB A Cra % b, IBIEMC &S5RG R L, £l ianicE2 L 8% %o

5 M AR 2 B LS L O IR, FFAE IO BRI S\ THINE B2 D vt 9
JR D A UM o MR PN ARG A 3 MBS B R ot ok A i & L iR ER LR © - 1o
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ZEMD, ANICERA LMEEMER E 2RO BROMEN MR ZER I h, +2 TH
FET % 2 EORIEREBAL ORI L oo T B EEX Db, BE=+®v Y FrFORPHNRDOHH
BLOLORYEREOBILRAETHIDIC M ) AVEL L BERPEERY 1T - 8, &
M OER O MIBA KM &b RYERECEN, FEOBEROEM & o Mmoo =
BEREIIANES 5Ttz (FIBES, 1976a), AEBRYEDRAD 5 b, ElEEsT266%
FFREID34%C, MIBIBBON 2 HEORBRLR LT %, OEIBARHEDBRYERIED
ERIZIDEEZDNRD. FRO X 5 CHIHR B S MAM L s S EEA R TS b
DI E T, =4y v F FORREENMARITEL» D REIRE BEMRE T,
BIARE N L TELS, $LBEERYN LTET) L L FRERBIRMY ST TW5(EBD,
1977d)e = DMKTERS LMEOBRAFIFTLRBIMEZEN MBS D L EL LRHD, HaOLE
HBEADBREL D L Th b OMMICHEE IR RIIRD S 2 LR TE Dol 2O END, &
By EHoxw e v viKH Aevomonas salmonicida (B, 1975a, b), = kv v rXOikE
R Pseudomonas anguilliseptica ('ElES, 1977a) ¢ 7V AIKE Vibrio anguillicida (F
o, 1977b, KRE2E), 72D 7 ) AHEE Vibrio anguillavum (FHi§S, 1974) & &
R, BAMFRHBRAKEESL 2L 52 Ltk , GRCBABELENT A0 g A
DHEEL - EEL bR,
PEFREPFESMBR E CRFBCER IR TN LB L= h vy FFOMETRERD D X
T, MEORAFMFIIRIERNBEECDH 5 LI L, EEILINDOHRBEFRAORERBRT
RMRCEST, E tarda % EUHRNCEET 52, Vv FrRoTmEEo s3T5 5k
TREERY T - 1o ANERCIEERT OERHAMRCBEANEZ v, AEIMEERE
THHIENESTONI. L L, TOBA, B S Bl S OmE BB <
i, EIRERIET B3, HEHK T ol —RBIEE (IR, 1940) D#%s & » Tute, i,
ORI T, 378 (1962) BABELFAfEE b P anguillimortiferum OEHEE» KO
BE, BRAEAS D CITEBNES TREORTY B L OEFEARD T b, BEOERD S b, #
THEOHETIL, KE25.5~26.3C T, MEERKRE TOBEI20~25H, BILE TH25~30H &
BHTEL, FLBANTHLL LTHEIR TV, EZO0BEABFAOBE CRE A L2 bR
T, FEREOBERNRE TR Lich - AL B L Tw b, MEOHE SO
TR, EREHEOZRGRELH Y, BEEY AV EDBREERISEOBFEED —
THbo =hvoFrFUINT, £ GEHEDL, 1976) % chanrel catfish (Uctalurs purctatus)
(MEYER, ef @l.,1973) @ E. tarda BRYSETIIEH-°BRBOBAMICILBREN TR IS &
BEbRTED, ThoORBETHRERRLHH L5 THS, LL, WThLTh=kvyH
FIET B E tarda DRAFFORE & ALRED HEOBBAISHBCE I N CHMBETH 5o

* 10D =& v v 7 FITFEI00g2 7o D 10~50mg W B A EHIRE 0 &5 Lich, BFAaRKd, wWiho@
BB BB OB AR TRE ARSI LEEI N d 5, 2 OBEAD LAY I DB
EREHE
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HmA4E 7T YD Streptococcus sp. ELRfE

7 ) OFEPARRERE L 1 OTAEICE MNP ES MO BRSO TRA L, 19755 uM & mE
DELEAEDDEERBRE I 57 (RS, 1978), ZEE FCABILIOSECE, BESH
ETHDTREL, 19TTFTIER TORITRBICIED - foo HATIERE DO B OB, Bk
ZH, BRSE IUESEERCRT RE L ThCEET 2 RFEREOEROV-TF i FiRE
LTBLOREL, BEHROBTERTIONEHTH D, EHBILIT4E DL 19TTHEC T THEIR
B, ZH, REOKFROBRHERE IS DRE LICHRFHRAL, A%%ﬁ&mbtkiﬂ%ﬁm
OV TR BEABARIREL 1T 7o LT ZOFHMABR<S,

MR KO AHE

BARKRA  H#RARTE T, BERER TOEBEREN D I9T4E L 1915 OKE L ON9T6HEDE
CERE U L ERAGTRIE (FE30~700g), =|E TORMMSEHH1975, 1976, 19TTHEOH &K
CERE L | RGBSR (FE30~500g), R TOEMRBEN D I9TTE OXCAT LIz 2 FHET
10 ($kE400~1,5008) 3 L O ITCEKICRIGER TORERE O AF L I FAFTOE (KE
100~2008) THbo, ChbDEAFAOREFER L X 0vb 3% NaCl BHI 2R ks () ©
MEL DL, EFREFTHD LR L. ERANDOEREMEAREREYHFHL, 7
TV EINLI0YG A=Y VKTEE Lo

- ATIRZEA : HERAAEEN200gD 7 ) T, T HFMEEEX s LOMRE O L 5
B oMW AR I9T6ERE , ZE R TOBRMBAS CHE LIoR AL b 5, 3 % NaCl BHI
FRENRFE T, 25C, 4RHBIR LI D TH D, FEK, 0.5 REAPCEEL, 1) #E
100g¥4 7= W A E T!.Omgr HRABOBRHMEMBGACES Lc b, 2) (FEI00gH 72 ) BEET20
mgkx Vv IR BOCTBERCEBIRSET 20, HHW0IE, 3) 1EMLD, | HEFSOBEERE
i BE ST, ERADRRRECEA L, MERBRIIELE & L, ThTh ORI
ECERE L7cf@4a® (2 x 2 x 2m) 4 U Lico EBREPOERBKRII25~27TC TH -1,
BEREADS bHARNESEBREFC I 5L ORESTHRKE Lo THEN & VY, MEsEERI,
SRy o, BERTR JUHRBESREY 7y VIR CEE Ll MEY B RCREIEE LR
ERBRORIT 2 EME E CALREREE L, 2BHBRCAEEREYRB LT » VR T
BEE Lo

HRERAR IOATRREAND DEEEAR M OEECHE - T 4 ~100 D257 4 V& 10p
OEEEGRZER L, ~ A ¥ —D~< b Fv VY« 2 OVRE, FAFYRE, 7y b SRAF 4 —
Qutt, PASKIG, 7THVEf, v 5L MRHEREE, vV F—V vTE, - =0 v
@, FEEMERMELE B, RavIRe, XAVvBEBRE, 7M1 EREZEMCOU
THE Lo

#® ES
_ WERMNMER
A) BRRERA  hEHOBMILME, EEHE, BWE, ik - Ee . %‘%@%%ﬁﬂa&%ﬁ

=ERLAN O R OB S CHREINIREN D OSFEEIC LTI, EARIEIT X » T Streptococcus
sp. LRI,
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foo F D5 LIRMORKA, BEHMOMMm, AEEAE, BEked, §REE2 R BHC kS8
(Plate XIII — 1), XGCIXBEHAELETH -7 BEOHBXTMAUMCTHEE T2 2 L2345,
MATLARBATLERE L, BREEIBCHACEENTS 5. BB TRETREN TR
It AFEATER I h b DB RBHEARBE T2 2 L8380, TOREORER & X ) B
BHTABENERINDZ L bH T TOBRETCIAOLFREBEAORT» BRYE T

LT\ oo BIAEORELTUMECAE LS 0%, BRIICHRESY L DRAOREIIRER L,
U LIS D B A D feo BEEERIE Tl TICIRE D T hICHE < AFFER RO -0 B
DOEMIALERE L, BEEAFCEMNEORR - E THMOPRA TV, & OEENCITAGOIRT
DERWENTR L T oo MEERMOBELWAECE L AERMLHLHL, RHIZHbLNL I L
Elehsotoe Fio, MEEEMCETE L ORER LT LIXBRMEC L BEE TR LTz kg
FOEETCIERERBRVCEEBNUE SR, TOBORRCIBEMEORKE FRELADR
T2o BEORBIIRE TR —AMETH BN, JEHECBEE CIIEUE L 21D - 7o LRLOHE
2 OIALCFER L ERE LD D RE I B ERWE RS L BB X - TAROESERK
BERZED bR,

RFHICRE LB > bR, BRE, SBEROBRETh T rBEBTHbh o2, ]
EEMMOBRIMMOMEOBEE L LRHRELTWBILLH T REDELNFITE, FH,
K, ROEERIC I 2BEEREIALRI) 5T,

BB 4 < OFEBICIEE U COMME— OB K, FFIROEE, BERE £ 2 BE RS i,
OAHE— OB AL O & BhIRER s X VO O F I B 0 SRS B S n b O AVER
T, MR ETITOEEA T L OERE Y HOMCE S T T Eleod, BLUBAILLE &OE,
DE L FHIREK, S QLOIEA T & ORI » ORMICREERBREMIC X 5KE b A Dhi (Plate XIII
—1)o HFEORAEFEMCEL, BEOBELS S, FRHMEZAES L5 5im, HhRE
DB, NRADEF L ELOAOEE EDORENR bR, BEHEHRTHIHAICBE SR
Too BIBIERTHLONLEVD, hRITEEL bR, LasL, B, 8, B, @fHimc
ZEI R LR ol TeREEEmCEREERSBEEEAORCILEAETHEIL L A bl

B) ALREA  MELHANEELCREE»D 3 ~5 BRI TEET 20 AOREC
Mab, BEERMIBECEI*E L, #3A5Eh 2 BRBEORKEIRL A0 i, SR
SEFRACOINERDE L, B 5 o1, BEOEEMHIIEES AL, BRERCHEA B L
FRXEROS ~T7T BERCThLRIRE OERS 2\ IERRE N 2R UTHILT 52 050K E
o foo MR OIS, BF5 o1, BEHSLD I ok, ME% HPCmEks L
AR IUNBER OB T LITHRE, SIBHRBIADIED 5T,

R 8
A) BRRFEA
(1) SIRE*: AREE, BRCRBOM MY BEOREOB AL, MEREI N
B 5 IR TS, B L CEROBINEE Y DL b, MAEFRICER, HSFEIREC
B, KIE, BHERVE, FPREHE, HOXZThFRE D » Tt RilRE & REPETT 50
RBRZE A B LT BB AL, A & I, DY, IR SRR BAT S &

* R CIHBEREEOER L O DEORKMES HIRERO AL £ To_ EFICIIAFFN 2V, HEXTA LD
(Ll &g DRTE IR, BEXREE LS KL,
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ELCIRRAE OB, REMENS, SER, BRGER, BINSTHAEK BHEOBERCy
FTRABIEL Tl BREHZEC LD TR ILICREEOEMMENE L HEL, 1
BRI L ABEAMIM S & U T oo BPERFTOEMITER L, + 2 B EEA» & RFEEE L
CEBRERIEN RO NI BHEA OB CIIFROBRE, BHERONE, BaRoERitsy
M, FREREE, REEMEORE, B, 5 M, NBRBEI BRI NI, AEEMEA OB
TRHE EFMRBARE DG ORBEATICHE L B4 JEEEE 5 5 LTz (Plate
X —2)o $ LRI T/ S W IRE O BILMMRC AIER B MR LT 208, HEk
HEZORTEHAERL, B EEMRCEE L CE LEMBEROERY > 5T, B 1
EMREC X 5 HENEARAFE TR, TONMEZEBIL LT,

REREEORBECIRERBEAEERE L, v v REMTEAEE L, BEOMTFIRECBENE
BLTkbh, BESOME, BEs X OBRERFHICIIANOAEEYEN SO e Plate XIII
- 3 )o

(2 EWH, NEEE, JSEERBOBE 2O O ORI AR IE LBy
BLTWeOTE LD THT BMYREIZEENI L E A, OB HBRCRSIEES 5T
AFETH 7o IBBIIRRALO/NEROKE T, GEFPHRETHECOROFRME, EHRoE
B eh, TORTHEEREI/HEE L T, BERBCIMEDTS -, mMBRPR, Haio
HIRMERE M, FRROBRESALN I (Plate XIII—4 ), BEIHALEET 5 &, IBEF OEH
ERE OB ELRE REC AT HEE L CHBER AR LT e FOREEBITEHEE
MM, MMESFEME, KBRS DY, FCREEMIIRE - ASFEBROBERBCEE LT
BEBLTRY, Zo—#ILEE Lo (Plate XIII—5 ), % A ATEEBKO BN EHRE
DREAGTE DR

REILRFECT S L, BELSET2AFABONMCH > CTE ERMaE #E L, BEy
HEL T (Plate XIV — 1) #HE IR LIBEB T EE S R L TR D, FoOhT
T B o oEE, ESFEHREOBEI KD » T T,

ek, BB LIOBRR T, BEECASFBBI HEIEL TR D, FOERICE L RaE s
LTWBZEbdh, ThbORBMTITEHFFEIRD LI,

(B) D DEANOBESFEREDOEBIFCOLEANTE Y, LEIB R L ODABECIHE L AL A
Lihieh ot LECHEFIREIMAIET 5 & OAMEER & LB A IC KB ST EERD
AR b, EEREIREZMRCEA IR D HMIENEEE LT, KRESZAEBEOERY -
{ 5T (Plate XIV—2, 3), B#EROFHIME OGRS WEOBREC L - TR, M
BOBEENFCEATI/MNMIBIC T E/cu s, B OERE & B LUV REFI RO, SR,
OEEOZIEEECEMERISFTH L, KEEMROBEE, AEIEEE - Te 25 LgH
PRI 72 & OGRBED KAER GBS0 b AFHEBIC X 2R B0 DHEIE S » T 5 B
DEEFNC LB iz, :

ERDPEARGZETILOIHE S TOOEREREORRIIASFEEACER L TR Y, B LEdE
BT X5 BHSRFT O 7318 & AR Dl LR BRI A DB & SRS AT B A
MIERB & OBMAMCHE L, IOCMEE &L LCRFEEREY R BE L TRASELY 2 o T
(Plate XIV—4), AHEIEIND &, FAINHTHISMESZIEE L, JOb i g m s
L, ThbRIHIEMILL T o HEEREILF DEFYORTLERAP R L TER LT
(Plate XIV —5 )¢ ¥ R MR & OAME, BIIRERSHEL & ORI AZEEI O BIIEAE S » TR b,
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OAMELBIIRER MBI S RMER O, MEOIKE, RMEEFMIO B, The REEOEHE
DA bhtc, MEEENHCSECILAFEL MRS OBBET 03 i, HEOEE
WA LWEATE, OF, DEH L VCEBRRYEVCRT13 EORReAFES LiE Lid#
Bah, LDEOEEIELIOLEE L OMICEEL RS » T e (Plate XV—1 ),

LasL, O, DA, BIIREROF - ABEICEEZR A DRI 5 T,

@) BFH: B 7 O BEEMIRILBORHEB AR L TR D, f-T<57 4 VHHD
Yot A CIXEEMOMIE LRI Th 5o #E LA TR REMRS HOBIREICER LT
Wit EMAEICAE LIHFBCOEEMROEHSIAREAIC RO, BEWCERF L CHEE LicMiuns
BfE LT e (Plate XV—2), BRIBMZ 2T AFE T, BIMIEBTCR TRy, FH
MR AR A B Lc b O 238 Y, BN TR T A R TR 27 b D L A S
7z (Plate XV—4), BLEKEE LB O EEMBCHTREE & LTV, TOWT
AT HIENO ZRPCKNOHTFERIE LN D OREET, TOMTELY 1 7 4 MEHER
Pl BT B DR R, 5~ - = VRETHEBMEII e, MFEE FEOEEY
Lo Tiee, ZOEERB LWL BERC BB L IE Lok B E v
(Plate XV—5), ¥7z, Thb DREH~DOEPEKEOBEIII A DI 1o

7o L, BB R\ C PRSI ERC fhh s ESERARE O AFEIBRREIhL b H oo
(Plate XV—3),

(6) BREE : FTHE LB I RBIROTCEBY EZL T 505 5 VIR AR MER A WE LTE
PECE Y, TORDIEIE MANCERET 5 & & DI IRAEO IR BT L TR S 2 B
ETgoTnie (Plate XVI— 1), HEIICIXMBMROEREN 251508, ) v A RB IO v 2
FHBOBEERED LI, o 1o FHEBCBE~OMEOBIILZD b e » 7o

(6) BE : FORATHRMEE LEMIGCIEBERR, WMFHENE, BIE VS IORITHREN 2
i, TOBREBIBFLAT EFE Lol Lo LARKCEZIL A O hith - oo MEIMER T,
HEOBIPALBIERIFLE » TOBEFC K TIL, SEFRRLF O L Bhh b S m
FADWENR KR LRI, BRA THEERIBEER RS LT 7o BHIFHO MMM R ER
L, BEHEHELET 50, EERERERBIIADIIS) 51

(1) HEEE: T, WME, BovThiR bR T NEBE L, L PREICEBRC EERE
X AN ATFES#R S hic,

(8) 88 : —BCHNCERIL A, RCEFAREC - oERIT, R & RS EERE OB

BAF0 CEBR - T,

B) AIRf

ATRER X 2RFIMELTARNCES Lic b D LIREBREBA Licd DI ST,

1) WEFHBA  ESRES S SN RO ESGESRIERCER L, £ 2B OB,
HZEOFFRPLRKEZMBOBENEI Y, CORMOUGTIE EFMEBI X 28 anEA
TW oo (Plate XVI—2), ]

@) BR: MEE B LCRER T, ESEERES A, B, RETRRCEA L, AL EE
CITEESE, WM, MAESROWBEIADNT TRBEDESO BRI RICIIE FRARBC X 5
O, Fanibhii: (Plate XVI—3 ),

ks, MEEZBANCES LICEAC KT 2RREH T, BECESEREC L 5/ o R
B S, FREEOEBMMETILH L IKE LT (Plate XVI—4 ),
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(3) Wb EDOHATL OO O, BIIRERO /MR, ORI EOFEECEBFREAD N,
YRR IO AR BN IRER AR 7 & & SRR A 2 & LT IRAE SR B & o RN b s s
e L ORBRYSE L) NIORFEFELHE L T e (Plate XVI—5), UL, OHE, LW
B, BIIRERAD « NIEICEE LD Rk - o

@) FE: CoORATCLREMEIEHLE L, AT EIEias il i

(6) M B LEBIEARABFACLO LR URELE LTV,

(6) B : BRWTEA7 v —¥, BMMABOBBER L ENAD R,

(1) HIEE, 82: FOKRATL I D OBERIFERIAD NI » 10

% =®

BARKBAOLRLE, BHM, MEEER X OOEC KT 5 BRI, HBEARZMC, B
BRSO AFEERCHERET S JERIGEE L O, ZORBIL LEOFhFh ol
BTETR Tl 2% 0, 1) 2EHBORGYRECIL, 850, FRel - MERVS - dim -
FrhEREE s & 0 BB K KBEZREO BB N o i B e BERIN b, AR BES
o AFEERCBIT LT, 2) B, BIERER JOEE ORI LIBYRRT
i, BEERYEREE TALREASS, ATFERC X 2BEO AT, HE B L5
BBO# O E T 2AFBERRCESREREAR L - T, 3D DIROLEN TIEREER
DOFTH & KEEMAROBENES LS S KENEHD, AFEERCELRETH »Tco ALK
B OMBEBEET T AFBEANHER S Wi, B EOBERKENDL 7)) O EEREEIATE
HEORBECHEHSI bR, RBREZ7 YV LFALBBTHEIR TS, =7, 579, 4
vEAED 7 BEREERENE I I AERREDNREI - TR, KRADR, BWE, LE/EOK
IR AFEERORBS Ab N (EBELRER), LEOEENDL 7V o BEEEERE
B Streptococcus sp. X AZFIEM KR ABEICHERTE 5,

AREE R Bic 35 ESEREIC X AR, =2 <& (HOSHINA, et al, 1958), seacatfish
(Arius felis) X35 (Mugil cephalus) (PLumB.et al, 1974) 70 HEREE O NT
Whoy D= V= AOEFTILOE, WM, B, BRCEENAL NS, AFEEELOH il
Vo BEUMNC L b bR NEMC BEEREEN M DT BN, S, pyogenesis FERYWRECITEE
bk i o b IB M 252y (BRE, 1971 THES, 1973 &Y05, 1974), ¥7= S. zooepidemicus
BYE T LIBME A (TFES, 19735 dJll, 197]) NI TFThIERBEE IR T 5, 2D EnD
L7 ) EBREERAE Sireplococcus sp. DRIFEMESRIAEIIEENE S 2 5,

ROV T, AMEERFE TR T VA ¥ — O&4TF TR R MR E L EMiac 255 &
Bbhh T2 (BE, 1971, AFOHELAFBEHRCE LT, REKMEAEEBEL, Fh
DERENLDLDL I CEERMBEIEE LR D E LRI KBEEHRBEEE2 DR
Bo Flo, KETHAFERE ) v 3577 X<fila0@EBIMR ST, AT AN
B3 ~THKEC SBO TRV PMCEARB LR UAFEY > Al s, 7 var¥—0%&f
LRI WBS LD ol BRAGOBR L ED, AFEBHRE 7 v ¥ — L oBfRicow
TREBROBETH 5,

* %7 IR EOR BN DO EES MO EFERE I E R RF R ENEAEAR O b LT Y R MEREE L F
@&@ﬁéh%ﬁo
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AAE TR Z DREGYR BIC B\ TR R R0 B AR S0 B 5 BIEREN 2 6 hte, LML D
BHECULFRRIC L B AEIREDTH, OB OHT LTI AT e, KB
MRERCREEZEA TR, ESEREOMBAMIHEAY L, WA CERILTC E2%h -
oo T X 5IFRERE ABBEMITESERE T L OB e BRE i fa Be LTl & S5
Do THITH LT, REABOFKRBERCE LN AZFEE T, EHEREIAFERICHELIRS
EHFRIIZ SR B L ODERI LT o ZOBESE) b AFIEL R HEIE S LT HEERE Y
WEL, WHOMEL LRI T5BEX 42 LT 3LE2 5, UL, MESAFEAICAERT
DLVCOEILERHEAIC L2BEEH L LTV A I LR FRE LTV 5,

7 ) OEBREERKE Streplococcus sp. Tk aBlysim G, 1978 HZR, 1979) List
DERIE BN I TV RNEORYYHF BTG SRR, MBRIZE, T HBHER OB,
FHRORBAERE, MEBROERAEZRETS X 5 REbBEI N, FBCHBoEEMmE
WIS, WTREE, B OBRTHRE MEOBEL LERE L TR, iEsEoBs
Db hIze AEDOBERIC OV TS ERF I RIS MG EETH 5, A OBREERIZ D
T, HRBERAR LR, BWH, AN I MEERc IR LTk, HEoieg
RIORBIRRD bieh o tce Fho, ATRGIAE O PR LIRS CRSIT 50, 4%
BAREG CTRBRMIE Z bied oo L OERIAREN R ORYL X ) LR T 2 TTEEME O3
SR EERE LT\ Do EEHEDT - BRERT, FHANER Ui fUBERZE N L5 e
EFLHD, i, RER (1979) WERERERC XD, IBREREN, \EHE L BRARICERRDS
DN EH TS, ThHLDOBETIIVTHIEBIE L E 2 bh i, U EDMEA,SARITEOEME
B, BMECHERBEORTRHAMCRVCEREL L b, o TERE OB BYR L T
THEEARFLNEE L DRD, RBHFEARGT ST, BER (1979 NfHEDA HF+ =, <
A7, A2 7FAVVIREOHBOLAREREE X SBE L Z L &S TR 0 RS2 HE3 LT
Who FRILE (AME) REELKETA b VADS G TREERA TV, & ORENKT L
TeEBRT B, LsL, EEBIORER (1979 13 Lo AU TR N e R 2
BEEK Lico DDz &b, REIRERELAICH LTI DT Lis\ 2y, foER s
RBAABRVGEIEAEREL D50 bl

H5%E T YD Nocardia kampachi ®ifjE

TYVD 7 AT EERI6AFIC UE O BHEIGERE O BIEERBIC B TS THRAE L, F0ib,
BAMBELR CAM, M, WEORREEESC LT LERAET S L5k -7 (EH, 10
1) ZERTOBRREMBSHTWELL HENRA ST, 4 O TERFAE LDt 19665
BY, FED (1968) XEEEOMIR% AT Nocardia kampachi » U, EHEL (1968) 14
R OIRE & IR BRI A B Lo '

TVD7 AN PTHIABRKIREDDRD 4 BEACHNIN T 5, B TR I ORBERET
REREN SR T HIREE (LIFE 1AD, UM rIBE ST CHUMNER 2SS RT 2 5mE (8
28D, BCRESSRT 2B GE3R) 3 JOENCREEITI B B 72 SRS AR (o 4 )
Thro EEIINS 4 MORBBOREMBEORN LTV, FREROBEA TR L c
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XteDT, UWFRZOEELRRS,
MEB LU RE

HRED L, BIRI I FRRE ((FEA00~600g) TINMTHEDOKICZER T OBIEELHD
B Lico E28 1 A5 E ((KFE400~800g) TIITSMEL 19774 ORIZ =EE T o B
L, B3IWMILI1FRAIE (KREH3.5kg) TISHEOKIC WBIRO HEBELEEBD WS
b, B4T [FHSE (FHE0~1,000kg) TITHEDORIZZER TORESNL, Thih
Edlo, FBIMEBRLIFENLERF N, | NaOH/ N4 (AKED 2BCCTE» 5 L,
BRBOBROBMRENBIE NBHRELYMD, 77 VI, 104 +xr =) vk, ~)—¥T
BlIE Lico BWERE-T4~8un 57 4 VR EBHEYIF 22D, <A ¥ —D~< x>
VoexF VR, FAFYE, PASKIE, 7y b SAF » —Hff, THEVRE, UL
MERG, MBMMESERRE BOE), A& v IR, A& vEBREsy Bincinh UT L,

& ES
MR AT R

a) F 12 (85  FAEOHBRBEILNERSDERE 3 cnk il K/ o B RZE VR
T HZLTH =l (Plate XVII— 1), FREIEHRR CHAM2H D, 2EH B0 FREIL T
BRI X 5 EED L LA b, EHEEZ BT 2 & R T merbER/aolR
HrEEWE TR LIBEA S D, NS TR AN T U T OB NMNBECES L 2.5 i,
RO, B, 8, RCERALTHUT O RGOMNBE ERM, FHER TR
HIZINZ TRAADLPNEROBE SR I T T, FREEGRT 52, BREREORLTED
Thlehrotce RTEREREARE LTBRETLLERS P~ BR LIz, 7 4r O 7B JORE
R HRRaC 2 CAY ¢ A

b) #28 (BEHE)  BEefiomadRco ) Nlog BEYE L, ThrxUl 35 née
B MERRB RN LD, L L, NEEBCIBRREI AL -, @R E
SRR BERICNE RO KEROBECEREESPEEYE L, Thb0 BT 2L F10
MEVCEBOFRRDO HEOHKIFFE (REARENCIBERS JORFESAEG TR, UT
FAL) OEANRLD NI, ok, BERHEESSREHARAES 2 2l - 7o BRI IR
B, B CCFRARND ZhUTOKRE X0BGOJBERRENSR LT, i, O,
I A TH 5 7o (Plate XVIE—2),

O B3R (EHHE) : oKX I BOXT, FOGRCIIBEEYHE > KB [EREAT
DAEL, AR NEERECaROBEFRECIRESTR ST, BT EERTILE L
BORBOREERENEDV S > THELTED, FOLDEREAOIEES | mm IC 7 7o\ EEs
P9 1 emiT BB L O\ oo FOMERERYINTT 5 LB B & PS5 LTV B, A R
BRI DT D 5 T RIS IL B N R RE AR B0 N R D BB 234056 1, BRI L B s S5 B
BB 0%, DB, I, B30 B 0 SEROR BN A D BT 8780 » 72 (Plate XVII—4 ),
ks, By ¥ 7 (Kudoa amamiensis) (JLE, 1978) © v A }H\ &K I TV 7
2, ThOLIRBEBCHESHLRHETE, /72 7 OBRBREWEL MRS i,

d)%4§(ﬁﬁﬁ§)::@ﬂ@ﬁ@@~&m%&fvt%@ﬁ&<acfBD,Wimm@
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WaRTHR LT ieds o too BHRENCIZERF O FEH B hREC 2 TRE RS FRLU T Ok X X
DEBRET D SRINEBEBITH - 7-(Plate XVII—3), 3 BOEICIL 7 Y 2 < (Caligus spinosus)
DEFEL AL R, BiE, BR, SCHERNAUTORAOESBRESHER IS, FHcx
REILIZEAEALRT, BEHEYELTERL T oo HENS DI, v O TEO /M
B BT 2 EBOHRII IS (1968) X UHEM S (1973, 1974) @ N. kampachi D% D & [Fl
UTH T

RIS R

BI1E (REBEID OfETH D E TRBBROBEIMEEFOCIE R MlEr e x e Lic
REBLEEh Qofee 28 GEER) LH 38 (ERHE) TReH TR LoFAEEREs
MBEOC I MNEEN TN R T A AFETH - oo LD 3 T Y B oo R A G
BEAD D, F4R EEEHED LWL rCHE LW T, B HMALEIREL—FELT
?})Z(O oo

A) Bl 82538

1) VHRE : 2 242 7T EOGERILE TRV & AUTER R EBMnE REOK AR, DR
TEROAMNME L OFE, S fiREMnE OEAE, WECEBIROTEBCHE, BRT
BMEBC TN ZEROEALN, BE LI 24 o7 B RRE A% i UCHE LT o, mH
B E TR ORBRERIT Clir ek o® L R LMESR MO BiE» (Plate XVII—5), %
T, RN & BREE M AEAR ClF PER L KB MO R ES TR T h A bR, L L, BEORED
R CIIREMMIRO RIS - 7o

(2) BB BEHCRERE L BMNMBESRD 5 oo FIBTERE 0L o5 E TR
BRERBEPNERUTO S OPEIBICIFR LT\ oo B TIE RO KBRS CIXF e K Ins
U<, BOASFEMTHE S ATV oo KIS ARSI R LT o (Plate XVIT
—1)o BEREDO KFMRE CIHFRREIGA S LAy, FGHEER . KRB, EERMRE -
S EBEATER I T (Plate XVIII—2), IBERD / h A 2 7THEILSHE A Lo R o fi
Lich, FAr—E¥%SRURM LT L T\ o Fv— IR IR0 % 5k% & 2R R Bk -
oM THERREAL SR I, BiEX 75 2 RETEBETH L, BEILTORON
MEA o 7o (Plate XVII—3 ),

BANBZL ) » A THEOBENA LGNS RROEERE RO L b, 0 BEY KRBT
DORFEBCTHEIN T e 7/ A4 O 7HRILKBEEMRBC L mETH2, BECHE LTV ALK
PHEMRCIIRERIEAONR T, BITBRIEETH - lco TOBDBEILFHICHRIND D, F
BLAEBSEC LV FORBIIEFRFRE - T, BRGEMER, M, Eofv NEE T
BT, KEZMAEcsEIh (Plate XVII—4), FAGEES CIIBEGEHOE AR - T
P EE L, REBEMR*EUARFEZTHREIN T (Plate XVII—5 ) LEOLHER
I OERDOIRTHE A (Plate XIX—1) ORI L DRTER T, KEEMBEDO ST - 1o

(3) BEAFMFRE*CRTE  BEISERLHETREZMERES AZEEMT B L EiEo
WAL L IBBATFENREL S AFBICRERT LT oo BIEASRSERIIE L MaE Y SR
FEE, MHEEEMEEAERNREA AL RED L 0T, BIE L RFEBEOPENRRT

* AFOBYYREOREHMGE e r OFHE (EHH, 1973) oFh iFBULTW30T, BEEcHVS
T B BFRCHE » T2,




UG RSHE O B R D 9 93

HbHo BEEMBMEAFBC I AHACELT, OB LT UL, 24 o 7EHOBBOI-DEFT
BOWCBRILRE L, LD/ ha O TENZ OB IS & & LI H 7o T S FEHERT O B
LN HUT LR EFMEEAFBOBM LR 5 Tl 20X 510 LRl A B E
JB LRI id PR b DI BREETEIT B > T 7o (Plate XIX—2 )0 8140 & b 7o fLIEM: i i 8
b, REZMLEEEILCIHRD, FORD / A4 7HEERRCEM L, FiA— b L
Tuw 7o (Plate XIX—3 ),

AFECIEEFMRBIREL, TONMITERLLHE S, hikig < AR T E o
WESRZD, /22 O7HLBR LT (Plate XIX—4, 5), EM LIcAEFETIE LK
MBI RFL, TORMOAFAKIEELL TR, %@W%@zﬁ»/7@@ﬁ@ﬁ9ﬁ

FECT, ETEREFLE LT (Plate XX—1, 2),

RO X5 W REGIR IO KA LIBEE A2 D AFBERICBIT LT o2 &5, REE
BrEdl LTO BB 2%, MESBEAFRREAD ASEY EEE LT 5 B A B
LA, DT AMABBREDRERYLT.

) BESICEKAGFES : F2ROKAD S b | BTREB» S M ASHELT T O 2ER
BEBR, NBERECIIRRERD bR oo ZOBEETILE FIEIRCETAEENH D
, TOBRBECAFRBAEEL, £/ A CTERAD R, B FO FO & T
LEMOERBEC , A OT7TEMBAL, O PROEEN T 5 T (Plate XVII—5),
2RO EHREYPHICIIEE, FTIRR, mATESR, BERUAMRCH)H T TRNITANBRTAD
RAIRENTR S h, FRCmE PRSI LT lo 205 HARGITHENEETH D, B
BICIRBAFERENAFETH o 70 TR ERDIHFEAD 5\ LGS T 5 BB T2,
i, BEEEAYE LT\ 7 (Plate XVII—5 ),

B BOZMEF TR TREFRIC KBRS, FE el AW SUMNEES R ST
(Plate XVIII—1 ), 2 DOREE B, FHEHICIBEBIECE AFEERE OB 25 i,
BEGI TR TRRITRC K & e AR AFE TR S h, 20/ D OEEe i & ik
IR RLR DO AZFEREDBAE LT e (Plate XIX—4 ),

B 3BORBIC KT HEROERBIBTIE, MAERBRC RO TR ADARFEBENES LR
h, Z05 bOROLEO L OXHECESE L, H—0E EEMBREclasIns L b LICEER
760:5@0{\4"}1’.0

(B) BEEE : 5F1 BOEMFI TR AN S/ NTROEBENSR L, + ORISR S H
KT HBBEAFRRE D 87 L\ (Plate XVIIT—2 ), (BMFITIL RIS AZERR B ALEE
DEEER TR, KBREL 2 bhico TORMBE CLE EFMBOBE N LT ML b5
D, BRBEAERTH Y, BB LT,

02 B 2B TN & IR A SRR B CHEL LT oo B BT SR A O
BAFHRRECAFE S5 L (Plate XIX—2), RFBELETOEMS H - oo

BI3WOBRIBEIOBMECSH D, 52 WOBEAOEIEE B URZ L5 LT0
PROFRBMLTROBELEA S, BT ) v SRS AR A, [F B 2
THH, BHEAITH RO OBEIL A SR T

6) B : BECIABBEIE SRR LD SRR, ERoRE L R RO
Hbhico BPEFITIBUMERE 2 % U (Plate XVIII—4 ), 080k 61T I A 2 ER B 4 58
MEFEL Tt (Plate XX— 1, 2)o HEICHEE L RS EEGICIA D, £ SEAT
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MM 7 2 r o THEOBEADEEN A b, MM CEEONARIC &8 TH Bk 5 M
Ranisése U, HROMMBNEMIERT A, TORBEGRIEIALNIL) - T,

() R —BRCFBCIRYEES RS T R, BUNBErAFEER LT ALRD T
e REMBLEHLETOICT ERD 5T

@) D 2R EE3MOBATILOMCE R LBRYF RO, BT TLE
DOGHBC TR AL FTOAHEEN KA INAIBRETH -0 | OFFHETILOIMES LB
RIREALHE L, SEATHIEEY, BEaciBE, BEASIFBEE, AFENLL R

9 1B ETORPFROMBIIESHOBRATR LWL, BEOPIEH b P THv)
B, BBAFIRE, AFESNEDY S TEHRE LT (Plate XX—2, 3)o AN LHIIRIC
BRI AFBIERAL IV RRARE L, FOEITEVCREL, HBOE EFMaREcla
Xh, BEROAEET4 COREEL L O e TRRNBENAERFEL, BENCLER M HEL
Tuioo B EEMARE O AEC I AEEMRCE CATRBROBIEN A b i, KUBEEC L YR
BRAbh sy, HRIRCEIAFESAETIBETH - o

10 £3: ERORGIFRIIE | HOFEFITHEETH L), F2RMEFE 3B TIHFCHEIRS L1
BB Ik foo SREBRIERER 2 DI ABIRABOB GBI IATE Y, / #4r VT EOWHME L
ERET BN, FRRBBIBECh - Plate XIX-— 1), FREBECL BF LEOR
ELMEROBENE T D, BEREANZFCL LI LEERAERNAD NI / IV U THEDOBE
FEASB LR B Tl R RS S0k L R A BN IR REE L, BRAENIRANIC KX 7 BORER D R A AD
o BHESICRERAMCAZFRB A MET 500, AFBEHRE TIEES Thiah oo

1) HEE  ERBETCRIYEEN BRI, B CIRBEEAERBT Py~ ¥R BET 5 AR
PR ENS L EEBORE EEARE L CRET b H oo (Plate XX—4 )0

B) S48 (BREEERD

Z DR OIFEIZEIROWATEIME Fhn o 1 4 ARRICRIAD 2 Bc bl CRE S iz BT
A XN RA TS B MEE £ AT, RECRE SRR TSR BRI AR
PR 5T T,

(1) #2: POEFATLEYREOMBEIBEACEVCTRLBEAETH - oo RBEYH R AREE
O ABICHR &, K¥ b ORERAOFEH O L ORI E L Tl 7o (Plate XX—5 ) /5
B3 ASFESI AT 525, TOAFRBIEZE TEMnEICZ L, KERME, BN,
SRR, TR E A b O RBI S IR T & OYEIA & T SR AR B ME O BT A 03B
THote (Plate XXI—1, 2)o / 2ACTEHIZAFEBON T A —ELHERTHZ EHNE L,
N — € RO KEEMTETE L, ATFARORE & 7c - Tu 5 P ERMEAIRAEC BRI O T
LAEER LTV ioo RERIIAA L TEABIRYE L, BIRFNICAZERESEA LSBT AZHER
MR O AR b, RO EHREMNET LRI - T e TRAlRE LR IND
ERHY, TOBEIIARIEEHEE Sh, Lo RO LTIREMROMELES -
Wio IWEBR OIS ERIIIBE L, SRR OBMMETREO DI EIR & OB ST
b L, BEBFETORE LR - Tl FIERBMMEIT , A1 OT7THD FA—E0
BmTHbRAZ LA BT ;

HEIC A LR A DI DR B X W FEOM A BE 5 - o (Plate XXI—3 ), AFELA
FEBOFT, Fr—E€xHaTHL50BRIA, 1HEROGCLEED FLr— e fad s o
PONEDHTe AFEENCIE M4 — L EDIRBERMELEOINR TR D, ThbOMiRLSg



M REGE DR B R T 7 95

BEEEIE LT\ oo Teh THER LA FBL R U EEMIaE s i e b b, s
J AN CTHEITEE LT,

(2 AREHEHRE: COoHORATHHUADOBRC KT 2EBREOHIIRETH D, B,
B AR, O3, ECAOBDBEN LD BICT E7h o oo BHICERSE Lok BT,
BRBUE AR, OB 2 » v o7 EAMERE U CE R e BRI U T 2 o R e, K
WROEE LIEENRA DRI, - OB CILRERITC L KB SO EENTEC, PRI
RS TE S, BENT, 24 2 7EITERRCHBET DT, BEi K — YRS T
W TRh o 1o FEERPIERO MR E IR I > Ty 7o (Plate XXI—4 ),

KICEE LIFATE, WThOBBTL AEENTET, FORFEHRTD  » A o7 HEIL
P LT (Plate XXI—5), :

FEBEROIBEIIC OV TR D &, BB CEEGOMBMENEHE L, BR-CE s
BECHET S & & LCRIAD MMM M EAR LT oo R TR OB IR EE M 2
LT\,

% =®

BRI RCE SV RRERBO > b, 1 RERER), #2278 (EERD, 583 MUEEEHED
DIMEE 4T (REME) L OMCIREAREMCERIIEN 2 bRt B, #2, §
SETIRE, BEAFRRE, RFENLALTHEI N, 0 5 BB IR G 5
U\ KBUIRIE & i hEREE 0% FLBCAY 58 < TR AR D BEFE A £ o o BUNBIE & 23 5 Foe £ D D
HARBBREIE | LB 3ECER T, BMNBEILAENCIE L TR I Tt BRSO
BIRBORBEIALE / 24 O 7 HOMEOBRECHEL TV 5 L #E 2 bh, BEOHBICE ST
FAMA 7T BERIIIS e T, Thb 3RO B CIRREYER B R AZFER B & A ZRES
W Eh Tl TRT RO RERMIBOLEE L 7 7 A o 7 EOBEE HIEE A RRE BRI RE 2
BHXhieboT, REHCAFBCESL LEXbh2, U E0X5HE 1, 2, 3EOMTIEK
PR B DR BAMFNEBCIIEBT 5 H0E 0, Chb 38T, FOMR, BEFTRE X OYRE
SRR D, EEBE SR L LTl DOXBRC F LD A LN TEE EES bRd,

7, #H48 EREHED T, »r o7 EOBADOBIEM: & BYYR BT 1 5 AR O BB
DT, BREM OB RRE I KRB R ET 2R X h B SR BRI A de e s o Foo
BEORBIREIT B % AR O BIER B RO BRSO BB S U IR TR WL O SRR
DIEBRIRE RS s W T LB AP b, AHABROMIENTE s 72 L LEE TR
Ho U EDZ L bEMORYYREIC ATHEB B E bR, » 24 S THEOER L LTI L
BT % & L SEHEI OB E T 2 o & ORBRBENHBES D, BHEHEX | SOy LR
BBLEZ 5o 8o T/ »r O THECIBEIES R L RSN L 05 2 00RBHLH D &
RIeTZEMTE B,

MEG (1973, 1974, 1979) (X HAFRE AL D OFEEEIC DU THORB ST & BORSEERA 1T T s
Do TN X% LEEDE 5 ERIRE ST & 4B EE O O S EEE KO M IR & 42 mn
RBOBLNRDEE 5o ¥ HIFODERMY HAPEN RGBS T 2 LT X b 28 YR
RORBBL, s B EoSMEky BANERTSZ L0 X D213 U S8 YR AN &
L BE SR T B, o LIS ORECIFEARBOREIL S /e, RPN S
HA LN Z R ORBRNC RS I RIERIE R TR LI BN ARRETH 0, FBRABL b5 B
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DHEMDOHRICE ST D00 E 5 b bt EEDOBED LIS SE T RIERE
BTx, i, EREE S CRBERESERE I NS, WL ERROB AT
BARETHI LIRECH o Teo EHOBE/BRL MHEDL (1979 OEBEENLELHED
&, REOBRPRBIIEE, &0, #EFE 2 bhl,

EBE— SR O RYRERICE bR, ¢ MO ERE (Francisella tulavensis BRYLYE)
(KITAMURA, ef al.,1956; EBFS, 1973) OFAELBUIL Totce BEHMFBORE VTR K
B SEBEY b, &S CRBBATFIRE~BT LTV oo AFBIREORTETRILD
HRHCILT Y 7~y 2B MRS IEL, 7 20 9 75 CRR L BRI A BRIENT b o TR
ENBEDTRTRBEBTH Do EHFD (1973) © X 5 EWRH T, BEBIFHE 2 BELA
CREL, T0#2~5 BoREKEANCRBEAZFRAFRIC, o BRCAFE~CEEBL, HEE
MRROBETIPEOBEE R IN T 5, ThiIH LT/ 4 o7 EOHETITBEDENIC
BOTRBASFFEE - AFES O LT 280 Tl , PREALIEEL bR, FERKC
BIE L5 h—BEORBEHERIIZD DR oo / AN TIEDOHRRICE T 5 RERIGOH
B LHUFEADBIRIC OV TR, SHBEFS A e bW TH B,

I # & & &

EET =RV o F ¥ Aeromonas hydrophila, Vibrio anguillicide ¥ X 0° Edwardsiella
tarda = X A ZREYAGE, 7V D Streptococcus sp. & Nocardia kampachi X 54 FERYSE @
WORBEBRFENBRR 2 M 7o REETII LR S BORFRL RO MOREN MEREEL &
D TRERGRATE L RPN B E R o A7,

LFED 5 B BYHE DR RS R A AR L T LT s D X 5 e b, =
RV FED A hydrophila BRYHETIIRRBEEECHENCHIE L, BECY v REER
o TR RIBEE: 2 4 — A RIBR X O E R T, KRB MEN I &5 {E5ET 572, BRREL S
BT, MEOEENBEL LI, FEEEMEOBTHRE, BEox 7 v —¥, BEOKE
Ik « WIBRESRE O MR - RERGEMME - KFORMMEC T hFhEREE, O SR Shd,
FEOBEKRIME, Vil HEEEMRCESELOSR. T HBRY AT 5T Lo SHivzy

(1968, a, D ICXOVHOLLRINTE Y, FEOFEBEORLIHESROMERC LIS, DL
Exbhdo \

=hxvyFE0 V. anguillicide BRYWECIMIESEE» H £ TIEVI#, AABERCHT T
BRELUTHUCEREI E & gt timiE 2R T, £FREORBTIIMES 25 O nE
H, M, BRENEER, BEREEBL, MR, KE, B0 &R LT\, AET
BEREREOR LAKEEE X Y BRERITCER L & RSB mMERS RS 5005 E T2
%o

=2A vy FrED E tarda FEYE CHBERE RS 2V EFRCIRBE» 45 U, B0 ik
1% & WAT UCHEIE LIc iS22 B L, CoBRM bR OBBREXTR L, &5
RRACRICIIBUEEC e 5o = DM D E. larda (JALBIECEII S h D, ek AL = & v
Y F X TR L DOBRAFIFICERIGREIL S bisly,

7Y & Streptococcus sp. FRGHE TILARET, BWEL, MEHE, {FEAMCHREHBEIPBRZ
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o, BERBILOBCHE I NS, &RBTIREE I S, A, REmIsscEA L, BT,
RMERVTH, FPBRe REEMRO BEIMEEGHL S o B KERIL » 5 REEELE Ebh
bo EWHS, MEHEHE, FEANCHERESKTHACEAL, ZORIMCESY T#E T2k
R 2670 D ALIRVE SRR & AR CAZEIEM R B D RIESUE R o DHICER L ERELD
THTHIE L, OO, BHIRERIME, OB R EIC KB B2 4 o o 40
DI RFEE R AR S T, AR ABEMRCE L RNl 2 E v L o0, AFE
NTREDEEIMET T2 LODERTHENND Ho LLED X 51 AL A B L RAER L L
TOREEY >,

79 D N. kampachi BEHHE AR R SEBE, (SER, SHES X OEEEETE & Em
Shb, FEABRAHCINZ=EESBE SR L LTELos o bncx, FFEWER 4
AR X OIS ECREY CIREAFER R B CAEEN SR T2 O TH Do i
7, BRASETELCURER S 0 BOYR BUC A IE 20 © WATENE A EEIENE K0 B b, NIBEEEE OEBR
BT BIEE R D AF BRI E S RERIEHE Lo 2 2 v o7 B LEARE THas
D EVERED X DR TIHRET 50 AR S AFBEEAEAETH %o

PS5 BOMBEREIIEC D TEOBRBEYE Lice D5 b A hydrophila (3= kv o7+ ¥
2 largemouth bass (Micropierus salmoides) @ red sore(HUIZINGA, el al, 1979)% brown
trout (Salmo frutta) @ aeromonad septicemia (RICHARDS, ¢! gl., 1978), 7=D=w x5
ARBHIEGRD, 1980)DFERE & LTabh, ThZhOEFCR T, MEOREL LIS,
JENE, B I AR R M R OBIS I X 0RITHIRA B b A Z 2 B E R Bl L T %,
A. hydrophila FEEFEDREMMENO AL MHEGO BRI VL FOBFBRC I DFELERO X
RETHEOMBE L E L %,

V. anguillicida RIRECER BB M A L oMEx V. anguillavum (55, 1965 5 #1418
B, 1974 5 MCCARTHY, ef al., 1974 ; RICHARDS, ef al., 1978), Vibrio sp. Rk}, 1968), Vibiio
sp. RT# (=5, 1977¢) HEDE T Y FEDIEH, A salmonicida (FES, 1975a, b
FERGUSON, ef al. 1978), Pseudomonras anguilliseplica (EIEs, 1977h) % L8 Flexibacter
columnaris (PACHA ef al, 1967 ; JLEE, 1967 ; W6, 1973b 5 RICHARDS ef al., 1978) it
Ubhd, 7a4yr « = 2HD V. anguillavum FBFETBEZENC, 70 0 Vibrio sp. g
TE TR EE RN BRSO LT, TRENROWRFE L B0« S mAROmBH R L
BT & SR I KA T B, 4 - R BED Vibrio sp. RT BERCUGE CUa R B R BT
o0, MRRELEBFRREE LCMBEEEOHRNEE T, o 7 ) AR TR I
55<, PR RBBEMBORIEN R bR D, A. salmonicida 3+ r £ ¥ 7o1h SR BL
BeL, A OR B CIIAMRET L SRR ME AR S B, BOWERRES LORNREST O
ERRECIIMEERIC fkT 5 MEESPOOB BN S 1, AT MBS B IR
WTHobo =hvyr¥0 P arguillisepica Y CIXE F i O RASAENC 2 THIFER I
B LHE £HOMERCEBEEN DL bhdo BYYHETILMBE OB R 5 L Na s
BIRE L Ted, REMMIAO BIEEAS B CTH 5o BEROBRLFEICIH L RS 5, F
columnaris FEYFETILER L EECME B BB L, SHBOBERLE LV, LROMBELLO
ﬁbﬂﬁmﬁﬁbfﬁﬁﬁﬁﬁﬁbb,7ﬂ?7—€%@%%o(ﬂﬁ,wm%

E. tarda RYSEGALBEXR TR L, FREGCEBMECENS n D, A FOEEO S
R E DT,
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MR R AT Streplococcus sp. & N. kampachi Oz hy, Pasteurella piscicida(#e
M6, 1968 L& S, 1979), Corynebacterium sp. (Woob, et al. 1956b ; WOLKE, 1975 ; iL
B,OI1978 5 LB S, 1979) 3 X ¥ Mycobacterium pisciwm (AMLACHER, 1970) /¢ &N H h
bo 7V @D P. piscicida FEYE TR E L RS MALEL O BT Y AT - R T -
M, MEeOMEMAR, SRR ENLEOBEREMAL S E R U CliganiE L, I%'ﬂkk%f“)\ éiﬁ-
Bhd b MIIEBTMEELE 2 hOE T 52, EERBC AR SR A & T, F AR
B X AEBZOW AT T5 L ERREREE, MkT 5, P piscicidaiiwhite perch (Mowne
americana) = L BT % (JonsseN. el al., 1968), # Dy Pastewrella JED #EE 1T I % BRYE
172 (FEHES,1972), Atlantic salmon(Salmo salar)t brown trout(S. frutia) (HAASTEIN,
et al., 1976) Ie X THDI TV %o 7= CVRIRERZEH, MBERMHM, K& BE D, Atlantic
salmon TILMELE L 2 72 IBEXHACFK S 4, brown trout Til{kEO®E, RERZEH,
B BEOEAS LW ThBE IR T b, Zhb D Pastenrella FEHF T AR 50 R
B, BEIFTR E LOMEEZ 7 VIRRAD L 510 by 2 &b AR oy & S
Shde W CHRIFEEELL 7 U © P. piscicida FEQE D CH %, Corynebacterimm sp. i
G AFCREG L, BGOSR BIRATE A B s m A, s A AT, DR &
PR « B B Ui R A (B8 L (R D < Do YR }\H%?W‘” vﬁ R g & D
hho Mycobacterium piscium ok ORI« ORISR L, RERINC KRB
R AWE O MRS BEI R T A, Lo A SEKEED 5 5 Streplococcus sp., P.
piscicida, Corvynebactvium sp. i fiiagtd LIsHT % 2,

HEDmBNE, DA, hydrophilalt fIEH R L ABERBAERE U, DV, anguillicida,
V. anguillarum., Vibrio sp., Vibrio sp. RT#, A. salmonicida, P. anguilliseptica, F.
columnaris % MR © BEL MiETH O, 3) £ tarda 3ACEHNE, 4) P. piscicida,
Streptococcus sp., Corynebacterium sp., Mycobacterium piscium 4 308 N. kampachi 114
FEERRABCEN S LD, $o, TAIThOBESERIRO I SEE bbb, V. anguill-
icida, V. anguillarum, Vibrio sp., Vibrio sp. RTEE, A. salmozicida, P. anguillisep!ira
F. colummnaris, Streptococcus sp. ¥ X108 N. kampachi L 8E e 03B B4 B A B> b,
FOIRBOWRESLI G, BREYEN T BB # 2 bh b, +05 %, A salmonicida, F.
colummaris 35 X U° N. kampachi 1 ZFEBELEL T2, €72, N kampachi Vo b gy
T5X5THDH EES, 1919), V. anguillivida (KHFxw333), V. anguillorum  (F455
B, 19745 85, 197TD), P. anguilliseptica (#5553, A salmonicida (EHFHF),
Streptococcus sp. (FHRLE4F) ©oWT, ERELThFRELORNMII B2 &
Xy, %Eﬁé@kEi??&%%f“i%tkwj@%zf{%:ﬁiﬁ{?%:é?)i*‘%’r‘;af o V.o anguillayum 3%
DIEFED 7 2T 100234 0 8.75 MilHaD 14 T EMPNCHRET 2 7250 T8, WIS ob &
SHWL (1974 OHRELH D, EFEEE» O L ARRECERER L 545, CAbOMBR

LEROMEDOREBIDEI L A D LNTE LD, Thicxt LT E tarda B X 5 1R
EOARAMFCERIOREY O b Y, BPEEBRE L L O TIRERER O MU LL - ME
BEFEC X ENTNERORPER RS 0%, THRET A EEMO &My TBE &AL
BHLBERCKEIN T2 Z LR Ted, RIFIC X - TIARDRES LR 5 IR HIC X B R
LRI DARELRESTEL DR D,

MFERRE X PO S FRTHIA L, BILEA o 31200 A hydrophila » F.




MR O PRI 0T 52 %

columnaris % MMOMEIBHCHMEL R CEHFYIER O ST 3o BMIEP 28 BRAE
DL D B, BEIFTBY v AR B W ieh B L bbb, BBRENSET LA
I & E R A DB, BPHREIRCMELE LT, BRI € 2 tine 280 il
B MEF AT 2B IR B OB N EE RS & 75 2 L 238 BUMSE B ORISR I
Y- TRKY, V. anguillicida, V. anguillarum, Vibrio sp. RT B, P. anguilliseptica 1s ¥
DREYSE T, MBI’ MEBECRA LT LT 52 L8 X bo %1 E larda, Streptococcus
sp. B8 X O N. kampachi OJEYesE CIXBEN IR LT, A salmonicida, P. piscicida 35 X0
Corynebacterium sp. ORI CIXHA LIEEE N ME LR L CHIFERE /2D, A salm-
onicida BHFERBIC & 5 &, BRMBREDOHSTIIMBAEBRNPBIN TEEBRE0 R 205, &K
BYEOBEACIERE D MEE~DREAFBOICOEBFEN A T v (EBL, 1975a, b,
COHEFEIBNFEEOBRINEHFBREORBICE s TEERERATHH I LEFR LT %,

BEFREORIIC X D KERIEDE bR B2, TOERIAGRZTHOR T 53D LIZIERT
THY, TORRIZREEC I VEBRLLBRAADNI S, MEOBEFIIEH (1971, HILL
(1974), B (1976) KX v EHERIR TV b, ThOFENTD & KELFEDS 5\ ILEFTH
THROLE TCEE - AR EDCINETH H, BENHCIIEE, BEREE, Bk JOHED
FRAYTEE L, BHE L VB EEORETH S BB IND, BREOBRPRECH bk
ERIGDBEY BREHHCHCEBRAEZ R TEZLD LRD X 5 TId, BHERD S b, R
KITARRIBEME: Y \BEZ e V. anguillicida, V. anguillavum, Vibrio sp., Vibrio sp. RT iz
EOMIBENRERS LIRFNCR S b3\ FR OB AR AE ol o B ED O T & i
RO MR, FEROBARSIMEOREL LY, BRBHIC L 5 KGO BB
HOEEL{ET < Lo h avhiol, BIERTHEEERFTOSECSM LY, HMIcH-T
"D, BiIFEOENL E. tarda 2 N. kampachi BIWT X HIRE O5E H H\ L Streplococcus
sp. DOLBEBRBC KT 5 MEEEROFEREL L O SFEIC L b b, RHERESERIM
BORBOWN Y MILIET AL LTOBEENEZLRLY, BEORMBICEE L TrO5EREL
MEOREAZFT CRMETHZ L2 H ), MEREREL IS LV LnL, E lards BHUEC
LB BREAHEIR U - 3N AR MESR & SRR A G o e B S, TR aVs BB
DB\ LD EbH D, Streplococcus sp. OOIFERFEIR BT MTHIRMERE S B2 #1875
IO IO E EEMTEEN e LcBICBRERITORRB MR LT\ oo 56 - THTHIERHESR S
HEEOHAD b DR U TORE Y B d S B EFMleBc L VR h s
DERE L, T UTA. salmonicida pMEA UKW, F. columnaris <2 fthO & EM
BOVRY LB S, Streptococcus sp. DG LI KBTI HE » T RAER OMTHI PR A8k
BRMEREENE U A2, ZOBACIIEEL LTOERIIED bl

HE P 280 A A R RS O B 7o (R 3 Ml o R ED e L X > T HELXT o BREL
%o EREOEREC Lo BimTEBERENEM L V. anguillicida. V. anguillavum,A. salmo-
nicida, P. anguilliseptica, F. columnaris 1c & VS L BFNCE S 5. MEBRARRN & #EE
ShamEREC XML, A hydrophila BEHED HED 1 OTHY, RIEEHMTH %,
A. hydrophilad EEROWEIIC X 2418 (SuiMizyu, 1968a, b 5 7K, 1969) mb, WER
DEXDREREEZ bR T3, FEEEEDHIMIE Streplococcus. sp. YRR D FFREA H I & 2
bR, CoOBELMERRIRREEL bR,

LR KPR R OB Y A L THRERIETH D, LIRMECH S E. tarda Dizhs, Str-
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eptococcus sp. % N. kampaachi 75 & OPZEREME KEKEOBREMIFRECAbN D, REOH
FERD L OBEEOE X OV TR SRS L, A F F LR TN ) T g A5~ L
DREBR TV BT ER (BLLs, 1978), LEEM: KO F LB A & OB FHHTH
bo COBBIEFBTC L HEd, EFHRETLERMAFDOLEFFRD LD HEEVFEECH
W EW S OO SR B ORI LR LT\ 5 EE X bhbo ShFEkFhki E. larda %
Streptococcus sp. ¥ BRT B2, BE, HWLMERIFEL, MEO MMM XD JEACTHEKE
b b B bo FRFPROFENFREOWEHELET2DLEETH S5, 8- THFPERDOM
BRI R 3 2 RGBT LBV S E 278l

HREME KT BB O KEEMAY ED i hbd b <2 8 7, — SOBIENBEBRTH Do <7
By~ VRANREKLEL DR TR D b L RER B ORISR S LB O MMM &R
O MR AR, MRsEO MMM, ATRER O B, AR ABROBBR SAET bR Ty
% (ArAzaki, 1952 85, 1976), BEOMANZOWRII DI, EEZLOBRFERECILEHS
B S MR B b 2 130 EANC EROMc —F T 50, v/ r7 r—vOklilgs L
CTRSEEERMBELERTE o (BBS, 1976a, f, 1977a), P. anguilliseplcia FEYE
TETEM AR TR L L, CORETHKATS (BEWD, 1977a), TOMEI~s7 =7y — PR
LALERINBZ Bkl BRRENFERE Y Lo 2 LA WakasavasHl, ef al. (1973) 12X D
BHHLNTED, FhP 2 CHANLRR TS EEL bhb, Streptococcus sp., N. kampach,
P. piscicida (BE S, 1970 ; {LEE S, 1979), Corvunebacterium sp. (JLEED, 1979) X ZBET
B RIERBO I THEIEMEANE T, WFROBE S T RIS 5 RZEEE L OFIBREIETH -
fro =2 m 7 7 — % N. kampachi DA OMEE ERT 52, LI LIEHIE O MIEPIEEAFF L
Tk Dh, TOFE, MEENEXDEVEIKVEELDND, e L, FEREORFBERELED
BYRBEIC KT, BEEMEOHBRICEFT LT 2 e 7 vy —CORIEAE L TR Y, B LR
W=7 r77—CORMEECHEE, RBLTVAZ ELADELEEMREO~ 2 v 7 » — ShkHEE
Shko ,

BEREME ST SOEE AR OMIES BB E 352, ZOHbRACEKDO2BY RSB, D 1D
i3 E. tarda OEYIC X 5 BB EMEORYC X 5 BBEFEICR T 5 X 51T, FHROBREME
TRAFEMIIEIET 5 BA T, BERROERY L 2LE 15, ThX LT, Streptococcus sp
2 N. kampachi & X 5 BE% S EH T 5 AEABE, FERERAOFKREOMIEL BT L TREK
MR OB LM OBEA L\ 5 BT O ORIABIE L AEICE D o X JoN. kampachi
RBYIT I 5 ISR OB OR BT RERE OB AYE & AT L THIEBEIEE G, AFRERRE -
5B X Bo T D L5 I ASEEMR O MR AFIEE R ORTERRY 7 UG & LTRLEST B ivbo
2O L5 TR AR AEORIERIGC AL AHETH S0

ASEESXITE FRHABC X AR BIOH Ok s L, P. piscicida, Streptococcus sp.,
Corynebactevium sp., M. piscium ¥ Y. O N. kampachi 1C L AR FEC L b b RWIEEEA
DEBIIERBEC X 0 Ricy, P piscicida (35, 19705 {LEH, 1979), Corynebacterium
sp. (JLE S, 1979) ¥ L0 M. piscium (AMLACHER, 1970) 0D EHafi BLCLL BIEME AT O X Fitlo
TR ), REE & SETESL BT, BERTRIQIE T 5. Streplococcus sp. DRERIHREL
TIALRBE K 0 D ALIRMEMIEM: K2 8 T (BRECHEEER), 5 VIR HERERIEME % (O
DEBIRE) oS3\, TR EFNAFEE X 4 U, RE®RBHDE L ELRNBEZ#HET 5, K
HIIAFENCTEIERT OB TH b0 7 N kampachi YA TLIALIRE 20 S AL
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WA S T CREBIRE—REEED, H25VIXMEE K>S0 T R REFEE A28
b, BREEREESEYEHET 5, AEXAFENTHKT 2. M0 X 5 0 miEEoRE
BRARIOWBIREEEC IO VRO L L E 2 Do WHFEHBILITPE, KBRS DL
BATFESE IR ETHRENGC DSV TAL, BRROILELEZ 5, 1, AFERNORR
BRFERT 50 25 LAHEE,LBEEFMEEC X % Ao 8 g, AEakc X 5
B A W L, O RE ORI & KR A SR T A E R RERE L LCOBEENS D EEL bR
Ho NABRFTIIAFMHERKC I 7 VA F -0 BE5T2 L3N TR, AFERBTOY v B
75 A~ flilRORE, BRIGOBEALOIELEL 8-> T w5 (KITAMURA, ef al, 1956 ; iRH,
19715 BB G, 19735 L6, 1974 L L, BEORFETIXY v 575 X< MilanB#
B TE L, BBC D V) v REROBE 23 Dice BEO T v ¥, BRI O TORESE
BIFFeE L A LT, AFEMROERNEPHISEORBELE L L5,

3 9

FTERMABBOEENER CH S = kv ¥ Aeromonas hydrophila, Vibrio anguillicida
¥ X O Edwardsiella tarda RBEYSE L 7 ) @ Streplococcus sp. » Nocardia kampachi By
FEC oW URBHEBHFMEEAZHOLMAC L, DT E SO TROBRESE L JERIGIE oW T
%& L7

H1E =/kRvIFTE£D Aeromonas hydrophila B ixfE

HARRBRAR L ATREAOREABENBEEAY PO I Ui,

1) $ i smER (1972485, 108) =FHE (197545 ) DHRMEEH HRE LICARER
ISR, B IOYRANLOSEEKRE HANERE (FE100g247-0 0.5~1.0mgl &) LTHELA
TRYEES BTH 5,

2) BRBFAIIONWRERY R L, A. hydrophila 13I5E RN ORTESE N C BHE LT
Too WEMABFNCE, BECHED Y v AEREELMLS HEtE» 2 - v BBASRKE b, IFEE
BORTHRE, BREDOX 7 v —+, BRHRE - BROKEIR - NBHSREOMER - HEEDOK
Wi e OREE L BREENBE S his,

3) BARBAR TG 2% MERESRE & KB ORA ML ME O E BN s BB RN
DHNIRNZ LD JREORBICIL A. hydvophila ORBEYCHEMAER S OGRS ni,

4) NIRPEERTIHARSBOI L 2RIIAEF L, TOMD 3 BIIBIIRERIC 72 - 7o BYE
BTREERMOAUMESCER L HmA bR, e BEBOFRE R L OEBCLETERE
DIEERBHECHE bR T2, CONREBBOEEORELARIRAD LD LHEU L T i,

FB2E =—hkyuF+XO Vibrio anguillicida BifE

BARRA, ALRRAR I OBEREES AORBEBFNEEL U L,

5) BtRAESER (19754F) OBREH,LRELCARBRRLE L, S EY TRme
B ARG ((hE100g247: 9 0.2mgEBK 4 B, 0.5mglX 5 &, 1.0mgKI108) # L
BAEWRERC L - TR LHEE A HIANCRES L7cIBE ((AEE100g 27 h2.0mg [X 14
E, 5.0mgiX 4 B) TH 5,

6) HREFRAIGRCHEAMCERET L2 L, ERET CIIMEE LD EMG R
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FTRABIEL, BINMTER, KE, HMEEZ LTV e ABIIESMHICELEEL,
S BEFE & i, RIS - I, BURHMds X OVREMR O BEE, SEE » » - LB,
B IS MR OB, EOFEREEOXR LT,

7)) ANTEEHRED 5 HkhTHRE LS BB MR THIREBCE Y, BARKA LB
OFBEEBB B b LT e,

8) HARRFA L ANTIREAEOIFEMBARI A O AL ARO B FRFRE L, SR
RN SR O X T2 L2 b ot T, REDERCIMEOMBREERE,E
BREEY L O Lbbh ol

9) BEREAEH A TS BT OGNS RO HE, SERMREE, KiE, H
mAS, FEREEEIaOENE, AT ) v <5k ) Vo SEMIIO R & b OB BEO BEE, BiE
MR FREROBE, 28 OWARMEOEEEEN LD i,  OFF R b AE O REEER
AR RIET 55, ABEEERIEC B bR,

38 —hvytE£0 Edwardsiella tarda B
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Plate I,

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.
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Explanation of Plate 1

Aeromonas hydrophila infection in Japanese eel

A moribund eel. This fish shows the hemorrhaged surface of the belly and the tail,
and hemerrhaged fins.

The bacteria-multiplying region in the anterior half of the intestine. The bacteria
markedly multiply in mucous-like matter in the lumen and they scarcely attack the
villus. Many lymphocytes infiltrate into the epithelium and the tunica propria.
Giemsa stain, X160

A high-power view of lymphocytes infiltrating into the epithelium and the tunica
propria of the intestine. Giemsa stain, %400

An enteritis lesion. Mucous-desquamative catarrh accompanying lymphocytes infi-
ltration into the epithlium and the tunica propria is caused in the anterior half of
the intestine. The bacteria multiply in mucous-like matter and sloughed epithelia
in the lumen. The bacterial invasion into the tissue is very weak. Hematoxyline-
eosin(H-E) stain, X100

A focal hemorrhage in the submucosa of the stomach. The hemorrhage occurrs

around venule without an obvious invasion of the bacteria. H-E stain, <100
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Explanation of Plate II

Plate 1I, Aecromonas hydrophila infection in Japanese eel

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig 5.

Alterations in the liver. All of hepatic cells undergo clowdy swelling. A focal
hemorrhage occurrs without a bacterial invasion around a potal vein (V) and a

hepatic arteriola(A), and invovles the parenchyma. H-E stain, <200

Necrosis of the sheathed artery in the spleen. The sheathed tissue is obviously

necrotized without a bacterial invasion. Azan stain, %200

Nephrose in the kidney. Serum and fibrin exude from altered glomeruli. The
exudates expand markedly the Bowman’s cavity and fill in renal tubules. Epithelial
cells of renal tubules are degenerated and necrotized. The hematopioetic tissue

undergoes numerical atrophy. A bacterial invasion is not obvious in the kidney.
H-E stain, x 100

Hemorrhage from glomeruli (G) and nephrose. Erythrocytes came from altered
glomeruli fill in renal tubules. Epithelial cells of renal tubules undergo clowdy

swelling and necrosis. H-E stain, %200

Hemorrhage in the dermis and the subcutaneous adipose tissue. Hemorrhage is ma-
rked in the dermal loose connective tissue and scale sacks. A bacterial invasion
is not obvious in the hemorrhagic lesions.The epithelium becomes thin. H-E stain,
x50
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Explanation of Plate III

Plate IIl, Aeromonas hydrophila infection in Japanese eel

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

A low-power view of an injected lesion in the lateral musculature of an experimentally

infected fish. Necrosis of muscle fibers, edema, hemorrhage and angitis are caused.
H-E stain, <20

A detail of the injected lesion in the lateral musculature. Necrosis of muscle fibers,

edema, hemorrhage and stasis are observed. H-E stain, <80

A fatty change of hepatic cells of the experimentally infected fish. Bacterial
dissemination is not obvious in the liver. H-E stain, 160

Pathological changes in the spleen of the experimentally infected fish. The sheathed
tissue of the sheathed artery (SA) and the pulp are edematous. Splenocytes increase
in number in the edematous pulp. Bacterial dissemination is not obvious in the

spleen. H-E stain, 160

Nephrose in the kidney. Hyaline droplet degeneration occurrs in renal epithelial
cells. The hematopoietic tissue undergoes numerical atrophy. Bacterial dissemination
is not obvious in the kidney. H-E stain, X200
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Explanation of Plate IV

Plate IV, Vibrio anguillicida infection in Japanese eel

Fig. 1.

Fig. 2.

Fig. 4.

Fig. 5.

Moribund eels. They form a swollen lesion on the lateral side of the tail.

A low-pwer view of a moderately swollen lesion formed on the lateral side of the
body. The bacteria invade the dermis, the subcutaneous adipose tissue and the
red musculature. In the affected skin the epithelium disappears and the dermis is
necrotized accompanying edema and hemorrhage. The affected adipose tissue
manifests necrosis, edema and hemorrhage. The affected, red musculature manifests

necrosis and hemorrhage. H-E stain, %50

A detail of bacterial invasion and multiplication in the vascular wall of the lateral-
muscular vein. The affected wall is necrotized acompanying hemorrhage. This
occurrence indicates establishment of the septic lesion to cause general, bacterial

dissemination. Giemsa stain, <200

A low-power view of a swollen lesion on the lateral side of a moribund fish. The
bacteria markedly spread from the dermis to the deep layer of the lateral musculature.

The affected tissue is necrotized accompanying edema and hemorrhage. H-E satin,
X 20

The infectious spleen of the moribund fish. The bacteria are disseminated in
sheathed arteris. The sheathed arteries and the pulp are markedly necrotized to
cause the blood sea. Giemes stain, %320
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Explanation of Plate V

Plate V. Vibrio anguillicida infection in Japanese eel

Fig. 1.

Fig. 2.

Fiz. 4.

Fig. 5.

The early lesion in the infectious intestine. The bacteria are disseminated in and
around capillaries in the tunica propria. The affected tissue manifests congestion,

hemorrhage, edema, necrosis and epithelial separation. Giemsa stain, <320

The infectious intestine of the moribund fish. The bacteria markedly disseminated

in a lot of villi and cause desquamative catarrh enteritis. Azan stain <50

The infectious liver of the moribund fish. The bacteria invade veins and sinusoids.
Marked sinusoidal congestion is caused and has hepatic cells undergo presser atrophy.
H-E stain, x 100

The infectious kidney of the moribund fish. The hematopoietic tissue is invaded

by bacteria and is markedly necrotized accompanying hemorrhage. H-E stain, x 100

The infectious gill of the moribund fish. The bacteria are disseminated in filamental
arteries and lamella capillaries. Hyperemia of capillaries and edema are caused.
H-E stain, %100
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Explanation of Plate VI

Plate V1. Vibrio anguillicide infection in Japanese eel

Fig. 1.

Fiz. 2.

Fig. 3.

Fig 5.

A low-power view of an injected lesion of a moribund fish experimentally infected
by an intramuscular injection with the isolated bacteria at the rate of 1.0 mg per
100g body weight. The bacteria spread into the dermis, the subcutaneous adipose
tissue and the musculature. The affected tissue manifests necrosis, edema and
hemorrhage. H-E stain, x50

The infectious intestine of the moribund fish. The bacteria are disseminated in the

tunica propria and the submucosa and cause congestion, hemorrhage, necrosis and

epithelial separation. H-E stain, x50

An injected lesion in the red musculature of a fish which was intramuscularly
injected with the sonicate of the bacteria twice at the rate of 5.0 mg per 100 g
body weight. The affected lesion manifests necrosis of muscle fibers, hemorrhage
and neutrophils infiltration. H-E stain, X80

An injected lesion in the lateral musculature of a fish injected five times with 2.0
mg of the sonicate. Affected muscle fibers are necrotized and phagocytized by
macrophages. Angitis accompanying infiltration of neutrophils and small round

cells is caused in the lateral-muscular artery. H-E stain, %80

A detail of the lesion injected five times with 2.0 mg of the sonicate. Infiltration
of macrophages and neutrophils, their phagocytosis to necrotized muscle fibers,
fibrinoid degeneration of the sarcolenma and fibroblasts proliferation are observed.
H-E stain, %160
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Explanation of Plate VII

Plate VII, Vibrio anguillicida infection in Japanese eel

Fig. 1.

Fig. 2.

Fiz. 3.

Fig. 5.

The spleen of a fish intramuscularly injected three times with 2.0 mg of the
sonicate. Marked hyperplasia of lymphocytes, neutrophils infiltration and splenocytes
proliferation are caused in the pulp. H-E stain, %80

The spleen of the fish intramuscularly injected five times with 2.0 mg of the
sonicate. Focal hyperplasia of lymphocytes and lymphoblasts is caused in the pulp.

Gimesa stain, x200

The kidney of the fish intramuscularly injected five times with 2.0 mg of the
sonicate. Hyperplasia of immature neutrophils and hematopoietic cells and hypertrophy
of reticuloendothelial cells lining sinusoids become marked in the hematopoietic
tissue. H-E stain’, x 160

The stomach of the fish intramuscularly injected twice with 5.0 mg of the sonicate.
Periarteritis accompanying proliferation of mesenchymal cells and infiltration of

small round cells is caused in the submucosa. H-E stain, <320

The intestine of the fish intramuscularly injected five times with 2.0 mg of the
sonicate. Focal infiltration of samall round cells is caused around capillaries in

the tunica propria. H-E stain,x 320
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Explanation of Plate VIII

Plate VIII. Edwardsiella tarda infection in Japanese eel

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

An anatomical view of a naturally infected fish of the type of suppurative interstitial
nephritis (SIN-type). A lot of white abscesses are formed in the kidney and the

organ is swollen.

An anatomical view of a naturally infected fish of the type of suppurative hepatitis
(SH-type). White abscesses and ulcers are formed in the liver. A suppurative
lesion is produced in the abdominal musculature adjacent to the hepatic ulcer. Pus

covers over the stomach and the intestine.

An early infectious lesion in the renal hematopoietic tissue of the SIN-type of fish.
The lesion is a thrombus containing bacteria-phagocytizing neutrophils and reticulo-
endothelial cells in the sinusoid. Giemsa stain, x 1000

Abscesses formation in the renal hematopoietic tissue (SIN-type). A large number

of neutrophils accumulate in infected regions to form abscesses. Giemsa stain. <40

A high-power view of neutrophils composing the abscess. Most of them are imma-
ture cells having the round nucleus. Some of them phagocytize the bacteria(arrow).

Giemsa stain, X800
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Explanation of Plate IX

Plate IX, Fdwardsiella tarda infection in Japanese eel

Fig.

Fig.

Fig.

Fig.

Fig.

1.

Liquefied abscesses in the renal hematopoietic tissue (SIN-type). Each abscess is
liquefied and is walled off by a layer of deposited fibrin. The hematopoietic

tissue undergoes numerical atrophy. H-E stain, > 160

A detail of the bacteria multiplying in the liquefied abscess in the renal hematopoietic
tissue (SIN-type). Bacterial multiplication progresses according to the liquefaction
of the abscess. The bacteria markedly multiply also in phagocytizing neutrophils.
Giemsa stain, X320

A pus embolus in the renal vein in the kidney (SIN-type). Pus cotaining a large
number of the bacteria flows into the vessel according to the liquefied abscess

involving the vessel. Giemsa stain, %160

An ulcerated abscess in the kidney (SIN-type). Pus already flowed out from the
abscess. The abscess is walled off by thick layers of deposited fibrin and the

granulation tissue. H-E stain, <50

Abscess formation in the spleen in a pyemic case (SIN-type). An abscess is formed.

The pulp becomes edematous and splenocytes proliferate. PAS reaction, > 160



M AR D R BT A 125




126

Explanation of Plate X

Plate X, FEdwardsiella tarda infection in Japanese eel

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

The infectious spleen of a septicemic case(SIN-type). The bacteria are disseminated
and necrotize the sheathed tissue of the sheathed artery and the pulp. The tissue
is edematous and the fiber mesh-work of the stroma is liquefied and destroyed.

SA : Sheathed artery, H-E stain, x 200

The infectious spleen of a septicemic case (SIN-type). Bacterial dissemination and
multiplication are marked. The pulp and sheathed arteries are completely necrotized.

Giemsa stain, X200

The infectious liver of the septicemic case(SIN-type) The metastatic lesion shows
focal necrosis. Hepatic cells undergo a fatty change. Sinusoids are dilated oligemicly
and fibrin thrombi are formed. H-E stain, X80

An abscess formation in the stomach of the pyemic case (SIN-type). The abscess
is formed in the submucosa. H-E stain, X160

A suppurative lesion in the abdominal musculature adjacent to the ulcerated abscess
in the kidney(SIN-type). The bacteria penetrate from the peritoneum (P) to the
myoseptum(M) and the musculature. The infected lesions manifest suppurative

inflammation and necrosis. H-E stain, x50
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Explanation of Plate XI

Plate X1, Edwardsiella tarda infection in Japanese eel

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

An early lesion in the liver of the SH-type of fish. The lesion is a thrombus

containing neutrophils phagocytizing the bacteria in a sinusoid. H-E stain, X400

Abscesses formation in the liver(SH-type). Two of them involve the vascular wall
to form pus emboli in the hepatic vein. Hepatic cells undergo a fatty change.

Sinusoids are dilated oligemicly. Azan stain, > 32

Abscesses formation in the liver (SH-type). The mesh-work stroma involved in a

abscess is destroyed and liquefied. Silver stain <200

The mesh-work stroma of the granulation tissue walling off an ulcerated abscess in
the liver (SH-type). Argyrophil fibers are markedly produced and regenerated

hepatic cells appear in the granuiation tissue. Silver stain x 200

The infectious spleen of a pyemic case(SH-type). In the stage which bacterial
dissemination is modelate, neutrophils infiltration and splenocytes proliferation become
marked. The cytoplasm of splenocytes reacts positively in PAS reaction. PAS
reaction, X200
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Explanation of Plate XII

Plate XI1. Edwardsiella tarda infection in Japanese eel

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

The renal hematopoietic tissue in the pyemic case (SH-type). In the stage which
bacterial dissemination is modelate, hyperplasia of immature neutrophils and hemato-
poietic cells is markedly caused. Reticulo-endothelial cells are hypertrophied to

phagocytize the bacteria in sinusoids. Giemsa stain, >320

An injected lesion in the lateral musculature of a moribund fish which was
intramuscularly injected with the isolated bacteria at the rate of 1.0 mg per 100g
body weight. The affected musculature is necrotized and suppurative inflammation

is caused. H-E stain, <80

The infectious kidney of the moribund fish experimentally infected. The bacteria
invade and diffusely necrotize the hematopoietic tissue. No abscess is formed.

Epithelial cells of renal tubules undergo clowdy swelling. H-E stain, <160

The infectious spleen of the moribund fish experimentally infected. The bacteria
diffusely invade and markedly necrotize the sheathed arteries and the pulp. H-E
stain, X 160

The infectious liver of the moribund fish experimentally infected. The metastatic

lesion undergoes focal necrosis. H-E stain, x 160
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Explanation of Plate XIII

Plate XIIl, Streptococcus sp. infection in yellowtail

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

An anatomical view of a diseased fish. This fish shows the necrotized eye and

peri-epicarditis (arrow).

An infectious lesion in the eye. The bacteria invade the conjanctiva (C) and the
adipose tissue behind the eye-ball. Infiltration of neutrophils and macrophages,
demarcation with layers composed of epithelioid cells, hemorrhage and embolism

(arrow) are caused in the lesion. H-E stain, %50

An infectious lesion of the eye manifested externally destruction of the anterior part.
A lot of gramulomas(G) enclosing the bacteria and inflammatory exudates are formed
behind the choroid membrane(Ch), around the sclera (S) and in the adipose tissue.

The granulation tissue is also produced in the choroid. R: retina, H-E stain, 16

A large abscess formed in the subcutaneous tissue of the inner side of the opercle.
The abscess is composed of a large number of neutrophils and destroyed tissue.

Congestion and thrombosis occur around the abscess. H-E stain, x<20

The granulation tissue demarcating a liquefied abscess formed in the subcutaneous
tissue of the caudal peduncle. A layer composed of macrophages (M) is formed

between pus (P) and the granulation tissue(GT). H-E stain, %80
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Explanation of Plate XIV

Plate X1V, Sireptococcus sp. infection in yellowtail

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

A granuloma in the subcutaneous tissue of the caudal peduncle. A layer composed
of epithelioid cells(E) reinforces the surrounding granulation tissue and directly

walls off suppurative exudates. H-E stain, x20

An early matastatic lesion on the epicardium. The bacteria are disseminated in the
pericardium and are phagocytized by macrophages infiltrating in a layer of fibrin

deposited on the epicardium. Giemsa stain, x 160

A high-power view of macrophages infiltrating in the fibrin layer on the epicardium.
They phagocytize the bacteria and allow intracellular multiplication of the bacteria.

Giemsa stain, <800

A granuloma formed on the auricle. The thick layer composed of epithelioid cells
walls off inflammatory exudates containing a lot of bacterial colonies. The

granulation tissue is produced surrounding the granuloma. H-E stain, X80

A detail of an old granuloma formed on the epicardium. The bacteria decrease in
number but survive forming colonies in the inflammatory exudatse. Giemsa stain,
> 200
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Explanation of Plate XV

Plate XV. Strepiococcus sp. infection in yellowtail

Fig. 1.

Fig. 3.

Fig. 4.

Fig. 5.

A large-scale granuloma on the heart, It is formed between the ventricle(V) and the
auricle(A) and around the auricle. The black belt shows coagulated inflammatory

exudates walled off by the layer of epithelioid cells H-E stain, > 10

Alterations in the liver. Hepatic cells are necrotized and undergo clowdy swelling

without a bacterial invasion. H-E stain, <200

A granuloma on the liver. H-E stain, X160

Circulatory disturbances in the liver. Marked congestion and focal hemorrhage

~involving the parenchyma are caused without an obvious, bacterial invasion. H-E

stain x50

Alterations in the liver. Hepatic cells undergo hyaline droplet degeneration and
vacuolar degeneration. Bullae containing fibrine are produced in the parenchyma.

Weigert’s fibrin stain, X 160
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Explanation of Plate XVI

Plate XVI. Streptococcus sp. infection in yellowtail

Fig.

Fig.

Fig.

Fig.

1.

The atrophied spleen. Trabeculae composed of smooth muscle fibers become obvious.
Azan stain, %50

An injected lesion of a moribund fish intramuscularly injected with the isorated
bacteria at the rate of 1.0 mg per 100g body weight. Necrosis and infiltration of
inflammatory cells are caused in the lesion. The lesion becomes to be demarcated

by a layer of epithelioid cells(E) and the granulation tissue H-E stain <80

An eye-lesion caused by smearing of the isolated bacteria. The conjanctiva is
invaded by the bacteria and manifests necrosis, fibrin deposition and macrophages
infiltration. H-E stain, x50

Metastatic lesions in the eye of the fish intramuscularly injected with the isolated
bacteria. Granulomas(G) are formed in the bundle of the optic nerve(ON) and
between the choroid(Ch) and the sclera. R: retina, H-E stain, %20

A granuloma formation on the epicardium of the ventricle of the fish intramuscularly
injected with the isolated bacteria., A small granuloma contains inflammatory
exudates and the bacteria. The granulation tissue is produced around it. H-E
stain, X200
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Explanation of Plate XVII

Plate XVII, Nocardia kampachi infection in yellowtail

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig 5.

An external view of a naturally infected fish of the abscess type. Large and small
protuberances containing pus are formed on the body surface. Ulcers are also

formed after destruction of the skin covering over the protuberance,

An anatomical view of an naturally infected fish of the nodule type. A large ulcer
and small protuberances are formed on the body surface. A large number of nodule-
appearing lesions are caused in the spleen (Sp).

Gill lesions of a naturally infected fish of the branchitis nodosa type. Numbers of
white nodules are formed in gill filaments and gill arches. Two Caligus attach to
the gill arch(arrows).

An anatomical view of a naturally infected fish of the airbladder-nodule type. Large
numbers of nodule-appearing lesions are formed in the wall of the airbladder(AB)
and the wall becomes very thick. Abscesses and nodule-like lesions are caused
also in the spleen(Sp). This fish has white small cysts of Kudoa amamiensis in
the lateral musculature(LM).

An early lesion in the red musculature underlying a cutaneous ulcer. Infiltration
of neutrophils and mesenchymal cells occurrs according to growth of the bacteria.
Muscle fibers involved in the lesion are degenerated and necrotized. H-E stain,
% 200
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Explanation of Plate XVIII

Plate XVIII. Nocardia kampachi infection in yellowtail

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

A low- power view of a large abscess produced in the subcutaneous adipose tissue
of a fish of the abscess type. The abscess is liquefied and is demarcated by a thin
layer of the granulation tissue. It markedly presses the underlying red musculature.

Giemsa stain, x 10

A low-power view of abscesses produced in the spleen (abscess type). Large
abscesses are dominantly produced. Also small abscesses characteristic in walling

off by the layer of macrophages are observed. Giemsa stain, X 16

A high-power view of a druse in the abscess. The druse consists of hypha-shaped
cells extending actinomorphicly and rod-shaped cells. The fomer strongly reacts

Gram positive but the later reacts weakly., Giemsa stain, x 320

A small abscess in the kidney of a fish of the nodule type. This one is char-
acterized by focal accumulation of neutrophils in which the bacteria markedly grow,
and the formation of a layer composed of macrophages to demarcate the suppurative
exudates. Such small abscess are observed with the naked eyes as small, white,

nodule-appearing lesions in the visceral organs. H-E stain, X100

A small abscess in the red musculature (nodule type). The abscess is demarcated
by a layer of the granulation tissue containing a lot of macrophages. Multitudinous
production of such abscesses formed the protuberance on the body surface. H-E
stain, X80
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Explanation of Plate XIX

Plate XIX. Nocardia kampachi infection in yellowtail

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig’ 5.

A small abscess in a gill filament(abscess type). The bacteria grow in the connective
tissue and in lamellae capillaries. Neutrophils infiltration is weak in the gill lesion.

Giemsa stain, <160

A lesion of the abscess-granulation type in the spleen (abscess type). A layer of the
granulation tissue containing epithelioid cells demarcates the suppurative exudates.

The bacteria invade and necrotized partially the granulation tissue. H-E stain, x50

The bacteria in suppurative exudates in the lesion of the abscess-granulation type.

The bacteria form no druse and transform to the long rod-shape. Giemsa stain, %320

Granulomas formation in theksubcutaneous adipose tissue and the red musculature of
a chronic case(abscess type). The largest one comes from a large abscess. Granulomas
are walled off by two layers; inner one is composed of epithelioid cells and outer one
is composed of the granulation tissue. The suppurative exudates become coagulation

in the granuloma. H-E stain, X 10

A granuloma in the spleen(nodule type). This one comes from a small abscess and
has a thick layer composed of epithelioid cells, walling off directly suppurative
exudates, and a thin, surrounding layer composed of the granulation tissue. The
suppurative exudates and the surroundding epithelioid cells undergo coagulation.
H-E stain, > 160
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Explanation of Plate XX

Plate XX, Nocardia kampachi infection in yellowtail

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Two old granulomas in the kidney(abscess type). The inner layer of epithelioid
cells is atrophied. The surrounding, granulation tissue undergoes fibrosis. The

suppurative exudates becomes to caseation. Azan stain, <160

A high-power view of the bacteria in the old granuloma. They markedly decrease

in number and tramsform into the short rod-shape. Giemsa stain, X500

Granulomas formation in the wall of the airbladder (airbladder-nodule type). A
large number of granulomas are formed in the infected wall. Many of them are
fused and are altogether walled off by the layer composed of epithelioid cells and

the surrounding, granulation tissue, H-E stain, 10

A granulomatous lesion in the stomach (nodule type). Azan stain, <50

A low-power view of gill lesions (branchitis-nodosa type). The granulation tissue
are markedly produced at infected lesions caused in the connective tissue of gill
filaments. The bacteria form many druse and necrotize the granulation tissue

around druse. Azan stain, X20
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Explanation of Plate XXI

Plate XXI, Nocardia kampachi infection in yellowtail

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

A detail of the in fected lesion in the gill filament. In the granulation tissue,
fibroblasts proliferation, macrophages infiltration and production of fibers are very

marked. Regions around druse are necrotized. PAS reaction, > 160

The fiber- stroma of the granulation tissue produced at the infected lesion in the
gill filament. The stroma is composed of the mesh-work of argyrophil fibers and
collagen fibers. The mesh-work is destroyed at the necrotized area around druse.
Silver stain, %100

Granulomas formation in the gill lesion. Granulomas are formed to enclose individual
druse in the granulation tissue. In the granuloma, the bacteria markedly decrease

in number and inflammatory cells undergo coagulation. H-E stain, x 160

An early lesion in the spleen(branchitis-nodosa type). Many macrophages accumulate
in the infected region to form a nodule. In this manifestation type, the abscess

formation is scarecely observed. H-E stain, x200

A granuloma in the spleen(branchitis-nodosa type). This one comes from the nodule.
H-E stain, X100
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