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Edwardsiella anguillimortiferum Isolated from Edwardsiellosis of Cultured

Eel (Anguilla japonica)

Shang-Ching Kuo*, Huu-Yun CuuNnG* and Guang-Hsiung Kou*

From the trunk ulcer, liver and kidney of edwardsiellosis eel, Edwardsiella anguillimortiferum
was isolated without exception, and in some cases from gill and intestine too.

The optimum temperature for the rampancy of this epidemic disease is about 30°C.

All isolated strains are highly sensitive to Nalidixic acid, Nitrofurantoin and Kanamycin,
but quite a varient sensitivity to Tetracycline and Chloramphenicol occures between strains.

1 & #

FIER—ESRANERRR— » FERLERMERNVEZHERER o AREES dero-
monas hydrophila (A. liquefaciens) » BIRRMNMISBIER BAETRERL » LSRR ERE » BE
BB T B0 B TS thu S B > RIRERIGE B R » IIPT b 2R ZAEMR o :

EZEFBERBERBABROREFETHRANABERR BRAMRNVERBETR ; 5
L 68 1E S0 H B 0 SR Y OB - (B AE RS EEENET B ES M mnBEH B RE
HILERRMAN (Fig. 1) EREEQ AN 2 AKBERERE  FBXRE » FREARSRSEN
3K (Fig. 2, 3) o MR AR vT RULE S BN RS R » BB P B B g S BB » B
REL A. hydrophila 5| BIREHRERE AR » HLEEHBEEER 2BRBEER » BR5IE
WK REEIRE A hydrophila o BESKRNHGABWABRRLE —BREERE Edwardsiella
anguillimortiferum (Paracolobactrum anguillimortiferum, E. tarda) Bi5{ited o E. anguillimortiferum
BEEAFVRBET IBAEHZRREE 2~ » HEFR A hydrophila (A. punctata) JEFRREYLE
B EHRAEH © E. anguillimortiferum BT BRBRNEERI  ATEESRCREETRSSE
B » WLAEET R RS (menigitis) RIS K HITABEBRZIARENER

HHRIREF B, E. anguillimortiferum 7259 ~ Pt RIRIR IS S E 2 PR RAELR
Highes » DMk o

I 8 RKEE
E 1975 454 AZE 1976 4.6 AR > 451K » BHERMAEBERENEES B2 RE » 1

* BN B R SR B B B
(Dept. of Zoology, College of Science, National Taiwan University)



Fig. 1.
Fig. 2.
Fig. 3.

Fig. 4.

Light infection of Edwardsiellosis eel.
Heavy infection of Edwardsiellosis ecl.
Ulceration of liver and kidney in
Edwardsiellosis eel.

Edwardsiella anguillimortiferum isolate
from Edwardsiellosis eel. (1700x)
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RSTHAE » TR ABERRES  BEMEZSE o SHTERZLED 0.049%2 MS-222
(tricaine methane sulfonate) J4EREiEE: » A TO% MY ERERIEEHARER BEEZMAER) R
o KRB E B 88 JF~ BRIBER—/ A » BRREBHERE L (peptone 15 g, beef ext.
7.5 ¢, NaCl 5 g, agar 15g, dist. H;0 1000c.c. pH 7.0~7.2) ¢ ﬁ‘fﬁ%ﬁg%g_&%‘ilﬁ]%ﬁazgﬁ ’
BERBESEL L DESREE ~ S(eB R SR R A

JRE S8 (Test of pathogenicity) | R7E 28°C Tif 24 /R R ZBEE R 085%25%%&
AR ERESEK % 100g RESEEE 2mg BEE ( mg BEH 10° BHER) 2k
Bl » JETER WO S ARG HIULE P » BEZRINE 15~20g o fF—EBRGEE 4 BREH » 572
KET » HRRBELEGAEAR KA SERREERBESHE o Bl 2 RERE REFEKE
i MZEEE  BEFRFZBE  METREEEAFCTIERFEEZFE - RBHIRERHRKE
TEGEEEL 0

(L BB 3 ES (Test of biochemical characteristics) | FIFLEER Rimler—_—Shotts EEE e
%2, » BR4HE Cytochrome oxidase > RIENHHEEHERAESERHHEE® » Ll TSI R SIM
FEERFRE HS ZEEAED o FIf] One-tube O-F test JEHZEBLEFM® » FIA Brooker FIHE
HEEJRIH Arginine dihydrolase, Lysine decarboxylase, Ornithine deqarboxyiase TEL£G o ABL
Acid mercuric chloride §|5E liquefaction of gelatin('® o F|FE Gillies medium I 7 medium II
#isE glucose, manitol, sucrose, salicin Z@EE—;{%& H,S g Indole :ZEE400 o HERA(LEBH M
HEERIE o XERBHE 28°C ZTiHEfT o A

%%ﬁ?%ﬁﬁ% (Test of drug sensitivity) Bl B = 2s H‘ﬁ Dfico. Dispens-O-Disc (Bacto-
sensitivity discs) » i Kirby-Baver method (surface-swab method)C“’sm y FIESHEEEEA Poly-
myxin B & 1l B2 BSH - '

. #% =

MABAERRGFRZERABERE » T BRIBFRAZHRAGHSHIE—E Gram KIE
Bk KNG 2~3uxle ZEEE  EEBLAFMREZEE (Fig 4) EDHEER - EXBEEXR
ZF%E% PHEEZERETR » 4 28°C THE24/MEZEERN 05mm ZHREE - AEEEZH

Table I. Biological charabteristics of the 10 strains of Ewardsiella |
anguillimortiferum isolated from diseased eel

Test Result : Test Result
~Gram staih " » —* | Hugh-Leifson’s agar (one-tube) . P
Gas from carbohydrate of Nitrate reduction +
Cytochrome oxidase o Indole +
Production of HsS + 'i Voges-Proskauer —_
Hydrolysis of starch - 1 Methyl Red +
2, 3-butanediol - |§ ‘ Utilization of Citrate[(Simmons) -
Liquefaction of gelatin = Litmus milk —-
Lysine Decarboxylase + Utilization of Malonate -
Arginine Dihydrolase : - Pheriylalanine Deaminase o
Ornithine Decarboxylase + :

*: Negative *¥*: Fermenative ***; Positive
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FURER o 7. Rimler-Shotts B3k |- » 37°C FHE 3 24 /M B RIS BEAEA » L EE o

108k E. anguillimortiferum 53 EEE 2RIz E(CRKIE » 40 Table 1 & I BraR o HirEE i
#ERELE Cytochrome Oxidase » {RE 54 HoS o ATEIEMFIM Glucose, Maltose, Galactose
ﬁ‘Fructose B D-Mannose » HE3HEBIEAFIE o HEIEES 15°~41°C» FHiBES 35°~38°C
 EEEZ EREER 0~4% o ’

g RS Es (Test of drug sensitivity) : 10 #¢ E. anguillimortiferum %} Polymyxin B £
22y R MEELES - SR B Table 111 F)’T;—‘ﬁ » 5%t Nalidixic acid, Nitrofurantoin 7 Kanamycin

Table 1L Ulilization of carbohydrates by the 10 strains of Edwardsiella
anguillimortiferum isolated from diseased eel :

Carbohydrates Result Carbohydrates Resnlt
Glucose ‘ +* Mannitol —**
Lactose - Dulcitol. —
Salicin — Sorbitol -
Inositol — Galactose -+

" Raffinose — Fructose -+
Rhamnose + Glycogen -
L{H-Arabinose ) - " D-Cellobiose -
Sucrose - Glycerol —
Maltose + D-Mannose +
Xylose - L-Sorbose -

*: Postive **: Negative

Table III. Sensitivity of the 10 strains of Edwardsiella anguillimortiferum from
diseased eel to antimicrobial agents (Difco sensitivity disk)

Strain No. Source | PB*| OL |NB|NA|TE|FD|CL,| S | C | G | K
EnsG;y Tao-Yuan = - — 4+ +H H — + + - 4+
760217-1G PingTung | — | — | — | # ! — | H | = + ! = | = | #
760217-5L PingTung | — | — | — ! # 1§ — | # | - | + | = | = | +
760217-6L PingTung | # | — | — | H | — | H | H ]|+~ | = |H#
760322-1K Ping—'f}mg + - - H — H - + + — -+
760419-11 Tao-Yuan | + | = | — | #H L~ | H I =]+ H | = | #
760419-2K Tao-Yuan | — | — | — | # | H | # | -1 + i % | - | #
760508-1L Tao-Yuan | + | — | — | # | = | #H | = | + | # | - | #
760508-33K | Tao-Yuan | + | — | — | H { — | H | =1 + | H | = | #
760603-2SK. Lu-Kang — e — +H -+ + H + -+ - +H
*: PB: Polymyxin B CL: Colistin sulfate -

OL: Oleandomycin S: Streptomycin

NB: Novobiocin C: Chloramphenicol

NA: Nalidixic acid G: Sulfisoxazole

TE: Tetracycline K: Kanamycin

. FD: Nitrofurantoin ,
**; —: Resistant +: Intermediate +: Sensitive
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TR A SRS » ¥ Oleandomycin, Novobiocin J Sulfisoxazole FHRMERSEH: o ik
Polymyxin B, Tetracycline, Chloramphenicol % Colistin sulfate 4 pufEgEsyRI7S B3 = A R
MIFT oM B ERTRZRE N » HehRESE BRI RRRESH S B S EkE R Chloram-
phenicol 357 Bk : » T h I HOBIE T4 M MR E b R SHREUR R » HERRA R
RELE 2 HHE » B—HESTRAHTS R » AEEREZREME o R Colistin sulfate JIEHTR
KB EBURTHE o B Tetracycline QIR S M2 BMKEERTH: » MKELERSBEERAT
FIZ R o #H7% Polymyxin B ZREHAHBERBE L S HESRMERE 25 B » & Bk
HEFER -

FEHRBR (Test of pathogenicity) : 10 PREEREEERNBEE - JBEUHTE 48 N2 RTET > 1
BB BE LRSS EEALE TR FHRT RFRRERER M ZER - TE

B BERESET ) BAARR SRR BERAR » A7EBEARHBTN  EROREITRIBEIDE
o

vV & ]

1962 &R B1® [ B BIRAERT 2 08 h 4 BE TR IR © Hoh—M85 A, punctata (A. hydrophila)
s B R B N B> ik » B Cytochrome oxidase Si&tk » FEZ ERE » A Citrate
% melonate Bl - E4 NS ZHEH  FEREEHEREENAE  RIBZHES Par
acolobactrum anguillimortiferum o 1965 Ewing U5 , JATAZE AT 43 chir M2 MENERE
NAIE B 2578 Edwardsiella tarda o Wakabayashi &0 W IL# (R4 M2 Paracolobacterum
auguillimortiferum 7 Ewing 51538 FEdwardsiella tarda i ’ 00— S E RS ] — R R o BER
REZ SETEEY » (HRHES Paracolobactrum Z B4 —RBADEFERETREC » %R
&HUMBE E. tarda o R Sakazaki®'® BEHENELM (priority) ZBH » REFEZELETRE
MERKUHEF LS E. anguillimortiferum o EEHBEZ AW » HERFHYER E(CBZFHELR
Wakabayashi¢!® % Ewing %09 Fi5 > E. tarda 552—3 o HEWHFE Sakazaki ZiRFAM
bipd i) E. anguillimortiferum. o

HEHBAER  BERARSBHASRZKESE 4 hydrophila » BIERFRZIERREBRERS
R AR BB BN » R 1975 & 1976 "4 AR REME S BBREEMERXE
RE2ER » REBZAEZRBAINRS A hydrophila FXs¥EREE Flexibacter columnaris 2 &%
Yoo

BABRSRZEARKBLERYNG » BIGELESFAZE 1975 £REAKK 4 AR OKR
B 25°C £4) » 1976 f£RRIKERM 3 BREAZE 25.C EATIRRRER 3 AMEEA o JLiu
B AR 2 B RILRE 2 B AR EERZ B RAL » MR LR TR RIEE—EA

E. anguillimortiferum $#{#8>FR BREBEEREF2FRL » BRY N EXBE WA Ucalurus

- punctatus) ZRERFERBATREREIAZEE  BRERERARTELR » RERS IFE

P RiE | (Emphysematous . putrefactive disease of catfish) f4jf§8 EPDC™ » HEHERERZR
HB—HBZRR » VAR ZIEKRIIBIEZIRAGIRATSFHEM E. anguillimortiferum 2 f5IRHE » 1
BB R RBRF AR RFASNER®D « B2 » AEHTHAENT R ZRBET TR
R > B ILEZ B R R R E— R o

MRS HEHF ARSI EEER  THAMBTERARYZHE » HUSHERE
HERIBRGR o %‘%%%ﬁé%ﬁ%@%‘%@%ﬁ?ﬁ%ﬂi%%z%% ’ ﬁﬁﬁﬁﬁ%ﬁﬁ?ﬁtﬁ%%ﬁﬁ#
FERZ o FOREUO RN R AR R MK b IR E 2 EARERENRER o ERA—KRHR—
HE AT FARSEOERLERTHENER » AITTREEZESEMEARK/N TR FRFERE
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A Histopathological and Histochemical Study on a Myxidium in the Eel Kidney

C.C. Huang, C.F. Lo, C.H. WANG and Rev. F. Huser

A diffuse, histozoic myxidian parasite was observed in the interrenal tissue in the caudal
kidney of cultural eels.. This parasite could be a causal factor of the swollen kidney disease of
the this fish. The mature fusiform spore measured 10x5x5u in dimension, There was a
sphericalpolar capsule in both tapered extremities. The sporal valve gave positive periodic acid
ScHiff reaction but negative Feulgen’s nuclear reaction and stained golden yellow in Mallory
triple stain, The control of this infectious disease was discussed.

Al B

SEEEK B FHE 268105 K BT 0 A BRI RIBRIR 2 78 o SRRt BB A0 »
SRS AR B AERE  BERERE  TRANET c AVER—BBEEAER » BRINLRBER
Sk R MBEREAERRE - ARBEETTEESBETLHEEZ LK o HRULSRBEURES » HEEH
- BRI » FXCHE (Kou, 1976) @Zﬁﬁ%ﬁﬁifﬁ o HEBIFIRMEREEREEXK - REME

BEXRKE » BEAGREAEDHAFTHNTREEEZXEREEAGRE R © BRBEEAREE
‘Z%?ﬁﬁﬁﬁﬂﬁ%%&%¢°
EFEREREANTEBRERERBEBRE R LB FiRTRFE - FLEBE (Genus
Anguilla) Z#BmTHBORE 78 . () Myxidium giardi Cepéde (1906) (Kudo, 1920) » &4 Bkise
“(Anguilla vulgaris) 2 BB 5 (2) M. anguillae 1shii (1915) (Kudo, 1920) s K4 H A (4. japonica)
2)}2@ 3 (3) M. uchiyamae Fujita (1927) R (4) M. fusiforme Fujita (1927) » &4 H AW > BEHEE
3 (5) M. matsuii Fujita (1929) (Hoshina, 1952) s &4H&E 2 K& 5 (6) M. illinoisense Meglitsh
(1937) s HAELEER (A. bostoniensis). Z B W& FIEMT 5 R(7) M. enchelypterygii Hoshina (1952)
o FHERARBZERN o HERESBNE - FABRILES  FEEHEREIFRTHSIEE 2
IEWRBFE S (Li and Chen, 1972) @B BB HREE S A4S > H kW - BRBSIRLERT
& o B FIFERTI & MERT R WBRIBRRINL o X3 M EM H ABEBPEE X HRT
AR » HRERBREERRE RS - ZHRTRRP @MY » THERME » KRB &R
FEME - AR B FRTREFEZEIE » HEVHZE » BUBMRILTH REE o

HHEEFE

ﬁﬁﬁ@ﬁﬁﬁﬂzﬁiﬁ%ﬁiiﬁ*ﬁﬁ (A. japonica) o %ﬁT%‘EZfﬁﬁ%fﬁ MS222 (10 PPm)

1. EEMABGYET, o
2. AWM KRBEYBE o
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KYAVERERE + B NLPT 0B AR BB AT 8 B o SYHRBEB/A Bouin RIKEIRE 24 /)i » A
T0%BEE S REBHAEL » DI EIE R 2 H kM o MPRHRIRAK ~ B8 - B » RELUR s » FE
HMRXPEBROB2E Te 28k RS Ro

RATFINEE §ER A AGR

(VBRI R R (Haematoxylin-Eosin) | —RE&KBIZ o

(e KBNS ~ Bi—T %% (Alcoholic PAS-Fast green) AWM - Hih—ERAR
(Alcoholic PAS-Haematoxylin) ; £ 588 KETE Bk G4k ©

(3)8E iM%k (Feulgen stain)  DNA ZHE Lk o

(@)ESpE =y (Mallory trichrome stain) | —RFSHIM Rk o

KARKDEBRABR S ECEREBERBY

BeEnEB

B~ AsmE

4K PAS-Fast green $RZHBYHREEERHRTERLIEERBML o ZRSRAT
BHE I RIS ® (Fast green) » BIERIL AMEBHE » MERTRURER K/ ITE » BR
RERZ BRI > SHEMER » BHMEAE PAS BERRE  BESAMRBIZHEHL - #ia
THREADCLEMEETHER (B 1) REEEAE (H2) B%  EBEKRER Histozoic
infiltration) %4k o NEIARSMEMRAERE (Tunica advantitia) FMEFHEEZTEL » WE 3 - REZ
FEEE RO A EERIRGHE (fibrous cyst wall) 18 » WEBERBFEZM
ik o B eP3RkG (Coelozoic infection) BIMZFR. » 4 BENFAEZEN s Bz HRBERVE
FHEAEMBHER o

2 BFEER MR

e KR RTERY > FmEM » BH 100 BEH Su o MREFRYBRS—@  BEEY
2.5 po FRBBEMER 3.0 5 HFgEwE (Sporoplasm) o .

47k PAS-Haematoxylin #Je27aF » HI (Sporal valves) 2RFTHA PAS [BIEHE » MK
BRESR S5 5 o it PAS B REZVRREESHMBEMEN - BEARIE » bl
—~EE BT o MEBAENE TE IR ENSEERIRACEE FIERZ ABZER - MKY
RERERIAS » BEEA  BEESAY » WAEENE » SEREA

ESB=hatn il EREE  BREe  BRNSRERKER  BIRRLE » SRR
B I 6 o MMESHEAM (Sporoblast) » MIMEPE—EHEERT BT FIrRAE~BAT
BOTEHBS o P Ta s MIRE Fh TR A T © AR RARTR T UM BT R 2 AR R R R RE B S
BEEBERRTEREESNE -

Bond (19376) & RIBEMEEILE A BRAT “ZARTREVLEORE » BHEZHEMRE
(pansporoblast) R SKEBAT 2 HMPATE » T~ RABRTEARSEE - AHBZE2ERE
MAETHE  REETZERAGKER Bond KA, AR » #ERAZATENRRKER B
RER Bond Z#R4E o LR BEWHWR o

7£ Bond (1937a) K2 Feulgen’s Nuclear Reaction RE » BT 2 HRFEAREMER
WA RTE  BERARE - ARBY) A IN BEEEKERE 8 5@k R Feulgen Ryg» REBRERN
ZHEREITE DNA BHRIE » R ES BRAERERA . FHTEG - Bond KREHBIE
HRFT I E Bl % (Thymonucleic acid) o &I B BHRESE DNA FEZBETRI}
AR o ROAR R BEARE o 7TEC BB TS » FE MR Feulgen BBHRERIE  RZHE



Fig. 1. Histozoic infilfration of spores in the Fig. 2. A Cluster of spores at the vicinity of
renal fissue. PAS+Fast Green stains. the Bowman’s capsule. PAS+Fast
500 . Green stains. 500 X.

Fig. 3. Invasion of the spore in the tunica Fig. 4. Infection of the spore in the Bowman’s
adventitia of a arteriole. PAS+Fast capsule. PAS+H stains. 500x.
Green stains. 500X.



10

Fig. 5. Mature spore. PAS+H stains. 2,000x. Fig. 6. Immature spores. Mallory triple stain.
2,000%.

Fig. 7. Mature spores. Mallory triple stain.
2,000 %.
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BELB 42 DNA REMEED Feulgen MK » % Bond KEMTFKMEAE Feulgen
B RERRERTEER

AR TFRZHER:

S u B - LT s M. giardi, M. illinoiensis, M. uchigama, M. fusiform > FiFHEH
FREEE—BRARETRL 6K o RERTEADRMMR » AREFTRR M. giardi RBEFEFHHT
BEEAL ) BHRESES RS RY B REE-SIE o AER M. gardi RZAGRTEES
o BB E L SREHARNEE ZREARERR - B 3020 AENELRE  JETES
—FfE s EAE 2B AHHR
TR TFEZES:

FREPERZHRTRE-EASKEALEES  TESERUEBRZATUVERET ZIE
Ko mAKMERREEABRBR TU AR BT EHMERM A RBE -

BEP AT HERTAREBEES L » MIPAREEAT S » BRHRTESED » &3t
EEEERE T ARKE Y o AR AR AR TESREBRTARTHRIE 2 SBEERE > @
FREERBBEELMEESR > Sk PBYREHEAY Copepoda FFART » MER HHR
Copepoda » BiFa T ARER - RTMUARERB L ERYBRETEAZTERERHA

BEAPEEREEAT # (Kudo, 1954) o HER XA T AEHHEH B HES X (Bond,
1937b) » MM FHAZAERNBARATHNEERS 28 » ETHAL > BRIEEBARERIRT
BER - FEBREAFERZTE  BEBIRAREATERGzBR RN TEEETER
B o BT ZMRHAREY  MTHEBSHR BB SBREERELZ—-

1 B

EREBRZATPRAEFEASERENHRTRE S  EFERTREE [FEAE] 2RA -
BREZHBTERY » &> B BERI0 5~ RS8R REMREE ~NVEE - RTHEBASH
B TaREEBEE » BER=RENELEE o XhHRFAT R -

i L2

ARARBRERZRGRERTEBLTR » BHEM o ACRIEHELRE  $85E
o

2 £ x B

1. Bonp, F.F. (1937a). Host specificity of the myxosporidia of Fundulus heteroclitus (Linn). J.
Parasitol 23: 540-542.

2. Bonp, F.F, (1937b). A probable constituent of the spore coat of myxosporidian spores. J.
"Parasitol. 23: 542-543.

3. Funra, F. (1927). Studies on myxosporidia of Japan. J. Coll. Agr. Hokkaido Imp. Univ. 16:
229-247. Pt. 5,

4. HosHINA, T. (1952). Notes on some myxospbridian parasites on fishes of Japan. J. Tokyo Univ,
Fisheries 39: 69-89. Pt. 4,

5. Kou, K. H. (1975). Fish diseases of Taiwan. (in Cehinese). In “Memoir of National Taiwan
University, Public Lectures and Symposia in Commemoration of the 30th Anniversary. The Org-
anization Committee of .Commemoration of the 30th Anniversary, National Taiwan University,
Taipei Taiwan.

6. Kupo, R. (1920). Studies on Myxosporidia. A synopsis of genera and species of myxosporidia.
Iilinois Biol. Monogr. 5: Nos. 3 & 4: 1-265. Pt. 25.
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B [ A0 (Rana catesbiana) > RK-B KR
(Macrobrachium rosenbergii) &k Pk BIE AR
BHMERFEHBR

R « BER

Bacterial and Parasitic Diseases of Bull Frog (Rana catesbiana), Malaysian Prawn
(Macrobrachium rosenbergii) and Fresh-Water Cultured
Fishes Found. in Taiwan

Shyh-Min Hsiao and Shiaw-Yeu CHEN*

In this paper the bacterial diseases of bull frog, ‘Malaysian prawn and seven species of
fresh-water fishes were reported. The pathogens were Aeromonas hydrophila, Pseudomonas aer-
uginosa and Edwardsiella tarda etc.

The parasitic diseases of thirteen species of fresh-water fishes were also provided. The
parasites included Protozoa, Trematoda, Nematoda and Acanthocephala.

i1

#il

HRARII R BRERER A BRERTAEEE 2SS » AERECHEVERMEETRIE
BERT » BEPERESYEMRESHLD  BRERELFEZRZ  HEARKEREWNSY -

FERERBNE ARV EFERFREZER  AMERER - FR - B8 ZREZDBE
%ﬁﬁﬁ&ﬂ%ﬁ&ﬁﬁﬁ%ﬂﬁ@““;%w&zm%&%ﬁﬁﬁkﬁﬁiﬁ%ﬁ%ﬁﬁ’imﬁ\
R TEEE EEH 2R BT RETR A o EXBE 1975~1976 LR E A BRKEME  BR
B2 E o RRRIER ~ BRI B RUURIEE  YIHEH > MBRARLIEEZBE -

MHERKE

1. REMAZ 58

IR R 1975~1976 459 » EHHHE ~ 47 » REHEBERBRBUBR 2R (8 4@~
i~ BFRS ERAREAR  FERBARHAER o ERIMBRBRBMBE 2 HIE  HHEA
FI HFABE > RRA BT ZER  RAEEESRRE TR ZRRBIRE  BTRREZS
B o HHAZEEESRT KT EH (Polypeptone 15 g, Beef extract 7.5 g, NaCl 5 g, dist. H;O 1000
C.C., pH. 7.0~7.2, Agar 15 g) « Tryptic Soy Agar (Difco) » Cetrimide Agar Base (Difco) % R.S.
medium® o SHEH Z MBEHSEENE ARBR A » FERBARHXBRELE RS (Misgurnus
angmlltcaudatus) ;@ﬂ*;ﬁgﬁﬁa?ﬁ %%ﬁﬁ’\ 25°C i%% 24 /j\ﬁ{ﬁ}ﬁ 085%&@7](%3! 530 mu j'f;

x gﬁ’éﬂ(ﬁ?ﬂ“ﬁﬂ?ﬁﬂtﬁﬁ
(Chu-pei Fish Culture Station, Taiwan Fisheries Research Insutute)
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B S0~T0%FXBEO 2 FEBEIK (107-10° cells/ml) » BERERNFARIBILAR » FRLS 0.05
CC.r ESHERANIEARR » BERHZER  BEBHATEE » RS o 2HRuRn
B RETSE & R E BRI o AR RURIBE R 2~102» SHR LREERE

BER | RECR BRAE  ARZBREVREMRELZER - RMAFEBETE » FR
FEWVEEENRBLRRAFENY » ETFEBZETE -

2. RRAZEE
HEET  BRAEREEZEK » BAERBAMEZEE  BTELBREZIE » Wik
API20E (Analytab products Inc. U. S A.) T BRELHERARK - AREERE Glorioso, ef al»
T Bergey’s manualt? > R ¥ETMEEES o
. BEASE  FAPYLFHSRARTEEG B RABE ) BEBDLESRRAELINAE
22 » Hifg Meglitsch®® » Yamagutit®® RTEB=SOEXRAGER o

BeaRHE

- RHESHEER DB ERKABES  BARBRIBER S EETENRAESMEERRA 12, #
EBWRO 14 BARVFERBLAEOI6 (F—> 2 =) o BHMRE 5 » $HJK (Lernaeosis) 7E4E
HARBERARK (Fungus disease) 74 MK RM RBRHEL ) S0P RERK -

MR

MW 2 IR R 88 LL Aeromonas hydrophila 73 Pseudomonas aeruginosa 54 o S\Epks BRRZE
B ORI ~ AL E S AT M B 2 B~ IR TRIR IR M 2 BBk o B R(Crenopharyngodon
idellus) ZIRERG (F— No. 8) HBBRRERER » EXEEEDABSBRES » FhiR

ZIRBEERERE K
1. RERE Aeromonas hydrophila ;2955 :

WK BB R MBEMERLIE deromonas hydrophila A IRERS o LARERBRIER
(Anguilla japonica) ZHREEBEI » 44 (Rana catesbiana) ~ B (Lateolabrax japonicus) ~ B
% (Plecoglossus altivelis) R g (Cyprinus capio) JRFHE o [RRFF AR INBIIAN B H i 2 AT
o FURALEERME c RURRE  DBSAREREARE » 2B AETECHBEYLEE

FE AR LETARRA B ERERRABRAZANRERARER o bt BARE
BB 2 Aeromonas hydrophila BEE F3, F5Sp, GA, Al (2fa%—) B HRBMERE SR
TUBKKLIE ~ U » WAEREHBE 24~36 DRFBUOEJRMFEL - MlE SR Bk pl, p2, p3 RUfEDE
S ETE L RNRERT » SMBSER - AhENSBAZEk CL3 HERBHEBIEE R
PLALE » BFERFERALFIBE S R B R o

2. ¥R S Pseadomonas aeruginosa ZER |

1976422 AMERE—RMBZERBERERC2HE - FRAE L KEREERCHEA » 2
EREGRAEMR R » MTH AR BEAENEEER » ERLE TR AREES » BLRIbAESTME
W2 578G Pseudomonas aeruginosa (G2) » BADEMS G3 HAFHRERERET » G2 BHES]
PR AR ERAERTECE 0 G3 B ERAEAEREL  BEMRMALC » #REAZX
BIECIULREAE B 2ZE o Bt > 1975~19T6 X FH LS FTEER 20~25°C R ZBARKE
BRI (Macrobrachium rosenbergii) 7NEFE - RIBRBRETFEE S HEzH S (Fig. 6, 12)
B e MT2, MTB, MTC Sk » B MTI2 BEKRmMA » MIB, MTC #1 Pseudomonas
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S 19751976 ZE7ebkE ~ Pi ~ BESHTR S MEEEE

o | 0 R ER o # | mOEES
% | m|e w
' 1975 . P S A i ph i AT » 9
F3 L _g;ana catesbia%:a 8~ 105%5}% B s %’%‘%&% Fig, %; i
Fssp | 2| 4 | W | W | s  oEE Fis 10
PI, . L = ' 2E5E L RBERERREEHES
22 | 3 | P Larcolabras 6 1w 4| T fi?iﬁﬁﬁfzié%ﬁ%ﬁm ES U
P3. | .| japonicus. » FELESH © -deromonas
® B\ o768 £ - T e 2T kydrophila
GA | 4| Clenopharan | R | % m msesrann -
£ : ks IR A I - BEWE
Al 5 gPlecoglassus I%%E‘E & B %ﬁ(\&%% M SEETRE » 4 Nt%ﬂ:z s EES
altivelis I (Fig. 3) e
cLs | 6| B 0| HE | | mEmam wikE - e -

wkEmRKxm| OPF | HEHE BRI EERE G
MYB | 7| Macrobrachium | (35 | % i %ﬁaﬁ_. ; S - L
rosenbergii 1~28 | T (Fig. 6, 12) o .
. 19764 Pseudpmonas
G2 81 & ¥ 2 R ¥ B | EHEE. 2hAaRERET e aeruginosa

Sl

csi | o\ % B B ITR | s | meEmAKS  RFREMN

Clarias fuscus

BL |08 AGD | 96 |y g | BERasemear S ke | Bdvardsiclla
Anguilla japonicar 3 B s EERFEL © . . - | tarda

— lul=s # 19375}%35 5 =B B~ B0 ~ BEESEEEN A » BIIFIELIE » | Vibrio

TS (Fig 13,14) = anguillarum
g 197645 e | R oI - B ERIRES | S
= | 12 (Channa macula%'us 2~6p | EltEE E,mj%ﬁ#;g%ﬁgﬁ I Ha Nocardia sp-

* MEGAEREMIK

aeruginosa o MT2, MTB; MTC #5885 fR2 Sz KM (Macrobrachium sp.) FE—RRNFET= © L » &
B& (Clarias fuscus) HBETRIMZFFEE (Fig. 5) » BHARTHEER P. aer uginosa » IR HERER
MRBETFEEBRESRZRRA (Parasilurus asotus) REBHLBEMLEZRRLHFEILT

3.2 E:
1976423 2 BRI YT HAES i F 3t 1 — 08 B o R TR AT TR N A BT O SE » B
LIS R + R EEZ 5 éw%BMWMMamwoxﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁgﬁﬁﬁ
BRI - BEEOEVR R S B SE T o

1975423 BB B BERBERES T » HRESHESHES Vibrio anguillarum (H5%
WEZHE) Do s 197642 B~ 6 F » RAHLE TR BTN LIRS BRI Z 85

(Channa maculatus) s F) B~ 58S Nozardia sp, ) 3EiFREERE @%ﬁ%z@ﬁzum 9

BHESRE
BEfMERREREZSEREETS (ED) » HART
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ET

1975~ 19764 7e 4K ~ Jihr ~ HIESH BB > F A8
' 2 B OB
# o ML S # B oW R B
LA B R B4
2 e oy I . LI 5 » o V E . - -
1 %\ gj‘é“%\(%)\ l?éz\ ~1§§Z6 ,I,T :": ‘ %?E%)’ﬁzﬁﬁﬁﬁﬁﬁ %Eﬁt ! Trichodina sp.
2 | Tilapia aliiice)| GGE | &
Flamingo (g) | 19754 "
3 | Cichlasoma sp. | 107 gtkﬁﬂ;ﬁﬁnﬁﬁﬁ& BARSHEY | | S | Khthyophuhirius
N Go)) - | AR = | multifiliis
4 Tetalurus 19765 EEAMIR o
punctatis .
e - o
— : ’ — S -
2 & (7 19764 - o | BRI RERAERENY  AE | & ;
6 A%guilla ja_(p%z)ica 4 5 x B BERETRLIEE Vorticella sp.
o 107542
7|8 i | Noead | s mﬁaﬁﬁaémﬁ’@ﬁ%to Myxobolus sp.
, & &= ‘ =1
& & | 1975~ B AL B SRS S S 0 9 S
8 | Plecoglossus 19765 |8k H ﬁiﬁﬂﬁ%ﬁ#%ﬁ@»ﬂﬂ*’ g, | Glugea sp.
altivelis - | 2 48 . (Fig. 7 2]
0|2 a| SO |# 0| RREERERERRRE - Myxidium sp.
. 8 ;
197548 IR E“Bzﬁ&ﬁ%ﬁiﬁ?ﬁkﬂh =35 gs
10 ﬁMzsgurmzs 197658 | 7 du | EB> @I?E%z& HE gz (B8 53; Digenea
anguillicaudatus | 1~25 £ o (Fig./11) 5‘:% = &
L , |
- Y- -
1|8 m|SOSE | B KT R . 15 % Zngilicola
- R E =
# 2] 1975~ | o 4 mm,#zak@&% wstew <E| S _
12 | Stonopterus albus I97gﬁ Wy l %ﬁﬁff?* o (Fig. 8 - °| =
—|= : | — - e S0 ag
137 =% &2 {gggﬁi = ¥ ]‘ {L?EEE;E' #EME SEA %Bﬁ' ;g:é %g —
N S CEEIRR » AR ) BER [Ssis
14| 8 £ 9933% K ~ A %EZF’%\EM&&E Rpeskar ik (S 3|2 S| Lernaea sp.
| 7 o ’ £00°
* g3 . Cyprinus carpio » X 8 . Crenopharyngodon idellus » %_L.Hypophthalmichthys molitrix » B8 ¢
Lateolabrax japonicus.
FEREA -
Fig. 1. 8% (Rana catesbiand) Bidle Aeromonas hydrophila » BEEBRERARIF I mEE H 2 SU5E » Wﬁﬁ
#Lo (Dr. John M. King &)
Fig. 2. HKEHBEREZRE  OFEN » L THREE  BTHZ—EBREEA-
Fig. 3. R deromonas hydrophila &8 (Plecoglosus altivelis) %rﬁﬁﬁa&ﬁi}?‘ﬂnﬁﬁimlﬁz%lﬂi g )
. HERREEEHET&
Fig. 4. FRIERRE Glugea R » BB » BRGE - BEAZRRERRA -
Fig. 5. [&#y Psendomonas aeruginosa Zi58. % (Clarias fuscus) [HEPFEE EABEL » R THREMLM ©
Fig. 6. ﬁ‘é% ésﬁgzgo%onas aeruginosa SEZ YREMKIR (Macrobrachium rosenbergii) BREEEEM-
T
Fig. 7. REJATF & Glugea sp. ZFAH » EFEENATAFS OB
Fig. 8.

%?3 (Monopterus albus) 5B NESESSE ~ 3> Acanthocephala » BEH M+ Nematoda
ROER (BHATH) & RausREE - |
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1. Protozoa FHHBR &

(1) Trichodina sp. : FEEHEFRENLHERE  RELEANIRFES ZBL  ETMUEEZ
RE MEERSBANTE c TRRA  EERAEEMAZIFE  (ORRILMERTL °

(2) Myxobolus sp. : 1975 £ 11 FZ 1976 ﬁEﬁﬁE%ﬂt’%ﬂkZ#&ﬂﬁ%ﬁﬁ ) IR A E
EHRAHEEER » 5ERAEEREC °

() Bigh Ichthyophthirius multifiliis . #1 Flamingo (Cichlasoma sp.) & Ictalurus punctatus
/Y (F No. 3, 4, 5) ERBRRPAXSKIUFEYE Methylene blue)'” HERE » RN
For= s F#A Flamingo » BEBRI AR QBBEEINIRE deromonas hydrophila EF: o MtLESE
BIisF Aeromonas SE L BARPZEARERR EBREE

(4) Glugea sp. : H4E RBREMKE BT » HETTREAHAIELES | ABRBRTEBEN R &
BERZ— o BB ABE BB KRB ERVRGE ML » B E BB XM RAT
R S A R s 5 AR R BT o 1974 REYE D AT RANRERE S/
Jea B R TR AR » FECEER 90%  FrERCRASSARTE o FRUARMESIARKEA
A M BHRIP (eyed egg) BFRZRAENB LERE ZERENEEEMFRBA Gluges 2K °

(5)Hfpee s © qn Vorticella sp. 2% AR Myxidium sp. 2% ABR - REZEAMREME
o RBBHABETRYHE o
2. Trematoda FH 4R ¢

Pt o BT 2R » 7 1975~1976 e B sk & Digenea » Metacercaria %4 (Fig. 11)
s REREAZHL » BHLSBET SRR ABMFHL
3. Nematoda J% Acanthocephala ZFH 45255 :

WEELE (Monopterus albus) M ER B RAERNTEAE £ HZ Nematoda ] Acanthocephala
HE REBRBZAERN  WREREAZHL

(OWEBRERSFEAEEWY » 1976 422 AREAL  FI8EEFAZ 1TRBRE22E IS
AnzEE » BRI1EE Acanthocephala %4 (BSR4 5.7 i) » 6 B%F Nematoda
H4 (FHEREE 32 EAE) » 5 TREER 14 REFEMRTE o F4EME » Acanthocephala
FEBEABEMIMT (Pylorus) F77 » B8R o Nematoda FAEEMENEREIGLR TS » H—RB8
B KAaEES (Fig 8)-

@BRZEE L Anguillicola globiceps | ERBFREF L HBBRAR » BRBEHUER
ERES  ZETREIABOEE REBE 223 AFZARTE UIBARTS) BREEE
% EMCRED N2 S (BE 0.1 mm) » AEGHFERKRAEERFE (Preumatic duct)
MEERIEL » BILECY L RHHER » BERE | AZ2HBEBEAREERZIR » RAOE T~ ux
14~16 p o

HNFEBFTZIE » EHB L Formalin 25~32 ppm #Ecs1 # TR Kb AR LAEEER
Trichodina §3H8 » 3 24 NI MEEBEAK » JLRHRE RIATLIE Tricodina $88 o

B b A MR R BORAOL » ERRBERE () o B RZAREM » B (Cirrhina
molitorella) » %42 BUKKRENE - ENBRZBRENRE o
B (8D

Fig. 9. Xify (Ctenopharyngodon idellus) WRMFERR Trichodina sp. HHZIER -
Fig. 10. #:%:Rys Aeromonas hydrophila S5 B & i MR Z AR -
Fig. 11. 28K (Misgurnus anguillicaudatus) fBAMERE FHRMITHZ Digenea S#Z1HH o

Fig. 12. #/KEHAE » BRYe Pseudomonas aeruginosa » R ~ BEIMZ ~ GhiB o
Fig. 13.14. Ff&Ye Vibrio anguillarum » 1 ~ 50 R HE B IAM R A 1 ~ % LELPIELEZHRIE




20

S= 1975~ 197644k ~ Hikr ~ HRSHBT  HERIZIH

% A B B ' '
AR = : . " ‘ =1

b
WM H
= B | 1078 1008 | s ~ g | RAG B ER Y - i T 5ar
Plecoglossus altivelis| &= "z = RAEBETE Glugea FH - (Fig. 4)
i : § 3 - 5 s 5: = . " {"I , J_’r -
2. Cgﬁrhina molitarf?la’ 1975483 1 | 7 1k | %ﬁ&?ﬁﬁ RNEYRKEEDK » IIFIRMFEE » B
]975 | k) X -y -]
3 Rana catesbiana 8~10¢B = T | B W%E%Eﬁ@k
% 19754210 | ’
i+ flonopterus albz% 197§§5§ i At fﬁi%%?%% : BiEEa HFE% B
s leo . g | loTem4 e | ERAEEEA A  EARSHK » B
> | nguilla japoniﬁ 197521 E rrdk ~ g | ERRERIRS - IREEEX f%%;ﬁ Rk » BEEREEAT
& i976 6 et . R y OF s 3
6 | &= & |1 976§8§ EE -~ HE ?Fg‘%@;@ﬂzﬁfiwﬁ C#aREE ‘_I:"Fﬁﬁé?éﬁ
R =

AHETR 1975~1976 SFHERKBEEE L MERF LA o
B PR EIE R Aeromonas hydrophila, Psendomonas aeruginosa, Edwardsiella tarda %5558

FEAE ~ BOKRIIRIER - LER KRG BRG]

=@ iE Protozoa, Trematoda, Nematoda % Acanthocephala ?E—f——‘ﬁﬁﬁyj(ﬁ%‘}éz

byl

w

i 1
KGR BRI  ERELA IR » HE&%%&%EZT@?%@ ATBSERK © BZE%@Z

SREMERLIKAR « BMERE » ZABYREHFEE - ABRLREH 2T BB ER TIEHHR
IREEEZ 877 » I -

2 £ X B
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An Enzootic of Nocardiosis in Fish.

Frank S. Hsu, H. M. Cuu and C.N. WeENG

An outbreak of Nocardiosis in Formosa snakehead fish is described. The disease was
experimentally reproduced with cultures of pathogens orally and contactually but not in-
tramuscularly and intraperitoneally,

The disease was characterized by high morbidity and mortality. Pathologically, numerous
disseminated abscesses encapsued by. granulation tissue were commonly observed in the pleura
and visceras. Some characteristics of the Nocardia spp. are described.

— &

Nocardiosis JZfy Nocardia BHEEREYRE—~ER M FEOEK » B F 11890 4
Eppiger® 7= AMSIRS RS REHZE o HBRNEEBWAE > ILFE - > B R R2R - REDA
SLMHLERED » BhARSBHLERSENHERD o 1962~1963 42} » Snieszko™® &5 A
%@ﬁ%ﬁ%ﬂgﬁ%HSZ@?X%&Q%*%‘E&E@QH’% Nocardia BRFIBR o AFRETH » BRME
Sk > BRMBHIEIR o 1963 48 Conroy® ZEPTHIEKKE P2 B A neon tetras BHEELIMH
mycobacterium &Y » i@ ARERER Nocardia B » FRAENBRBEE WL ARES
FIRFAE LA EE acid-fast, gram-positive o 1965 BB S HE L ESUEBHHFH® - 19684
InEA B AR (brook trout) BABBA Nocardia R » E—PHMER - NEEHE 40~60
REA » REITE o Wijt HAH Nocardia 5|EABRRZRERSCD » AR FEIMLESFEME
2o

19764 =A%) » $BSNEHEVARABBEARBLERNY » BEUEABENABPZ—O
FEULFRENARE  ZDALKRERATRE » THER 300~600 gm » FAR—HRE » T8
HiE 100~200 gm o AWK 95% BREDMBEFRUVEMATRANMAR » BRWERAREE
M TERELE Gz AA BTER  FLBEAEREDS  BEEXE-REAERET » HAREE
RE=E PSS BIRES 15%  FEaEE 0%E4 o

S H R F Rk

O B
D@mReRoR  FRH 300gm, AR 2R §RH 200gmo

Or &

OFF R | |
(VPR | BRBEANIRZE & SORARTRIREE S o 2 BRTOTAE ~ IF ~ B~ DL~ e~ LB ~ Bl
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I8 o BIBER 10% b EH (Buffered neutral formalin) LIHEEIFEE o )
(DESFBEY R SE | SEUREW 61 v DR EEAEHE (Hematoxylin and Eosin 5
H & E), P.A. S (Periodic acid-Schiff) Fi1 Acid-fast Zufagis o
@ERE
(MBS | RN AR R ' BB R 0 Gram, erghf PAS gi Acid-fast
Hufh o
(b)HIBIESEE | BABEER 5% (L3S m (BP) kegskdy 22°Cy 37°C Fitsk » HmEuY
B o
BATRERR :
(REEE | EINEW 25gm 2R 20 SRAMER - %—ﬂiﬁ%‘%ﬂgﬁ %ﬁﬁﬂﬂlﬂ&
B SIS » SITHEORY  SAEAFREEALKER E1) o

#1 ATRIARERTERER

18 | B B | BB GER) ¢ # 2
# — M 4 Btpas |
-l | 4 MAES 0.1 mI) $ERIE
® =8 4 MiEiEst (0.1 ml) EIRIE
G 4 1§ (0.1 ml) =B7E20H AT 5 S5
TRITRBRL R R SRR R EE
# n @ 4 EERE 8.5 ml) #AKAS —EBAE208 AR s mEE
RIS H AR A RS E A

* FHEEE 109/ml

(MR  EERNWAEAOSTHN  AABEEKRE » DI nRFEES S EHEENA -
EHER 10°/ml > TEEEAN 5 HESKEERARERTY o £HUEABRRENRA

s BEBE—EA o
(MBS HEIE |
#fR Robert Bailery Z2Eik44E8 (Diagnostic Microbiology)’ ﬁ&ﬁﬁﬂ o
= =
1. RERE
(Q)RBRBE ZRE

s AR 0 EERES B I BE IBEEE S DI BEERIRET RFSEBET
HAZHE e HRNERR 05~20cm 724 » ERTHEEE - SBRIRK - (R Fig
1, 2, 3)

SEA . ABRNEEHEK » EEKEAHHE ZVLAKE » RBEEREE o
(DB R
B~ FF > B DL ~ TRl R R e R RIRE, - B L BRR BB A ML
B B M ERFUEFEAINE » HAEARER - BERIUEZ AR - (Fig. 4, 5)
2. MgteE .
(BB REA | AETEERA A% Gram positive (Fig. 6) » HINRS IR H8ERAN
EREBBARRIERIRZIVE » Acid-fast JEFKEERE -
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Fig. 1. Formosa snakehead with bloated Formosa snakehead. sho.wing yellow-
white cheesy pus, bean-sized tubercles

abdomen, superficial ulceration and : '
hemorrhage. on the liver and adlpOse tigsue.

Fig. 2.

Encapsulated absscess or tubercles
of various size scattered about the
kidneys and adjacent to periton-
eum.

Fig. 3.
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Fig. 4. Purple bacterial clumps and necrotic Fig. 5. Pancreas with diffuse granulomatous

debris in the necrotic foci, the beaded and mixed inflammatory response,
rods are still visible. PAS stain; x960. those necrotic foci had purple bac-

terial clumps in the center and sur-
rounded by thick fibrous tissue. H
& E; x1I3.

Fig. 6. Stained smear of Nocardia spp. from
4 day culture medium, gram positive,
beaded, branching rods. (Gram stain).
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(OMERR (72 22°CH FERWTHE » 3~5 HEk » HEEHK EHR#HS 2~4mm k5
REE - BY  TEOZEE  DOoSERHARSRRARPRGRE » WE VR ERTHES
W2 MERRAR o B o 78 37°C THISATTAR » HHBERE o

3. AR
()R © MEEFI A 0.85% saline F7iff » HMERER 10°/ml o
OATRESFHAURE - FERMAERESIAARAAAROERER (&) -
4. HfRRE :

Nocardia By4fLRERRRMEWELGIE (H.S) > Bl (Catalase) LBMHHERHE o R

£HEHE (Indole) » THEFEHMRERIK S AMRE o iRl (Urease) E&#ENIE o

m - 5 #

WMEREE Gram positive » T B 5 RARREEAFEREE T HERLIEHRE (Corynebac-
terium sp.) ~ E&EURES (Staphylococcus) ~ #54% 8 (Mycobacterium sp.) % Nocardia spp£® o g
BERFERN 2 HERRLACRABNBVERE 2 REAEFREEIESR LIS EEa R E - &
EEE 2 RBEL Nocardia R » (HH Acid-fast BB TERKEBLMETSR » i Nocardia g
BB AR Acid-fast K o ZEBRABHREMEKYA RBREKRR Acid-fast WE » HEARE
WM A A RS Nocardia RGO~ o A(LWERREIMAFTMAREZARY » HRESL » QFRE
TERE o

RERPZ ATRY  0RERSEERHIEER  XPhHRM - JlAansh « Bk =H
FRBECREREHE  TRERRARBREEHELIEARTRENAHHNTEE D » 25
HAMBRECRBMBEBMAT o FWEE D REEMMEREA KT » R 27 KEB AR » 1]
H54 Snieszko™® Bk » & Nocardia Rt 30~90 KHKFIEHRE » TR SIEMEER o

EERAFFARUAREERRFERS » HAREEARBEA ST EH o i AT RYHEER
MRFEROMERAKFE » FEIEABEREIS o HAL 95% 8RR BN HENAR
» i Nocardia HFREFRHRFEED » WFTHEREERBATGTAME LA » BEABRFEAR
WRE > AEBARERER - MRNLEASERE—SRY -

Ao X M OE

e AT A B M IR MRS o REMEE ~ &b ERE Y ATRERUEREBEY L BES
FBHEA Nocardia BT o AHEUBRREREC-ELE » RBILA - WEREEARETE
BEACE D k23
£ W
AR ERRESS R BLUEFIERE » FHEHHT -

2 # X K

1. BRUNER and GILLESPIE (1973). “Hagan’s Infectious Disease of Domestic Animals” Six Edition p.
467-480.

2, SNiEszko S.F., G.L. BuLLock, C.E. DUNBAR, and L. L, PELTIJOHN, (1964). “Nocardial Infection
in Hatchery-reared Fingerling Rainbow Trout (Salmo gairdnerr) J. Bacteriol. vol. 88, 1964. 1809-1810.

3. ConNREY D.A. (1964). “Nocardiosis as a Disease of Tropical Fish” The Veterinary Record. June
zoth, 1964, vol. 76, No. 25, 37-38.
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. RIBELIN W.E. and MivAxi G. (1975), “Pathology of Fishes” 82-84.

o WEEIE— >~ dIEE (BRIKE) B~ ~F OKEE Nocardir kampachi DR HHA-1. M
BT O AR o BRI S0 £ BRKERGRBERGRBESL - 3360

. FHEE— EHRRE - TARK B ~~F0/ 2174 TECHT2H%-IL @BREEO~~F2 008
Z 37z Nocardia kampachi' ©H:}k ) Bulletin of the Japanese Society of Scientific Fisheries, 40(4):
369-373 (1974).

RBF—FERT TRKABEOREWER] MR 2FEARKERERBRE viv v s

Hor e < AH o T30 x4 o RRLHRE o

C.H. CoLLINS, M.I. BioL, F.I.M. L. T. Microbiological Methods. 287-288.

JoHN E. BLAIR, Manual of Clinical Microbiology, 137-142.

RuTH E. GORDON and JOAN M. MI1uM (1962). “The Type Species of the Genus Nocardia.” J.
Gen. Microbiol. 27, 1-10.
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Preliminary Report on some’ Diseases of Cultured Prawn and their Control Methods*

I-Chiu Liao**, Fu-Rong Yanc** and Shou-Wan Lou*#*

Some cases of prawn diseases were observed and recorded recently in prawn farms in
Pingtung area. (1) “Protozoa Ectocommensal”: A species of protozoa, Epistylis sp., was found
to appear on shell and gill of the diseased prawn. (2) “Ectozoic Algal Growth”: The prawns
were partly or fully covered with alga and became less active, inactive, or even died as it
became more serious. (3) “Body Cramp”: The diseased prawn was affected by spasm. (4) “Red
Discoloration”: It had the highest death rate. The causes of the last two diseases were still
unknown. The descriptions of diseases and abnormal conditions as well as the proposed control

methods were given in this paper.

# B

HYE (Penaeus monodon) LR AKEMKUR (Macrobrachium rosenbergii) = N\ T 8RB T)
LI » REABRILER S » ik TS A RHUERNE » SHeRIRE—A 2R ERARART
pB R EH L HE B RBE SR EAENREN - BEREENAR » HELBFEZMA -

Nk s ERFEHEZBIRSHEREZEE  tnmR Epistylis sp. HERXBREERZ [HFER
B MRS AR - DBEIRE  BENTERR T [HEREE] - WAEER
AARBZ MRESiE] DRIECRERZ. [BELE] © FRTARIENE ERE R REREE » L
#"a%o

RERKHR

— B4 E RS (Protozoa Ectocommensal)

R R AR S » Hh A SRR > H AT E M OIBYRR R » s>
AR EH A BEEBEIGEC - ERAREEEE O ARERZAY o

AE | RTRRE ST R L2 A ARERY  ERBETER  THELABRLBHII8E
## Epistylidae £:> Epistylis sp. (Fig. 1) o SRERMUSBSEHEMILEY 7 ER » AAT M
B o ERARREFEZRE » BIETKER > TREXETGE » BEEL  BERE IR » &

U RESFHREE A3 B
(Contribution A No. 35 from the Tungkang Marine Laboratory).
AHEZ X5 BRIOT64E 4 A30H POAEEIRRRHR KSR ER TR
{An outline of this article was presented in the meeting of fish pathology in Taipei, April 30, 1976).
** MK BB BT BB AT ET

(Tungkang Marine Laboratory, Taiwan Fisheries Research Institute, Pingtung, Taiwan, 916).
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SR A o AR A BERE > BUEHH
F5 BT R DS BT o
AR A 2 A TTRE B, » (L
‘ LUE AR ES 2 I B o LhHEE/
L ]

-

@

e

; B RERAE  REESHAYE
‘4 \‘ 2 R a5 R Z IR 5 (BB
'“““!2;' AR IR R » B 0
= RSB A B R B b 0 FET A
g : B o
8HE | REAHRERZTEL
» W HERFTE R 2 ¥E SR 0 RIRTB (kI
FRS B E M o
B4+ » ATA Formalin 25 ppm
Wik LUSFERS » SUFIRAK (&
Saponin 10%) 5ppm » LR DS
DR RIS 2 AR IR % LRk 2 B Y o HE4t o 38 Johnson 2 #4 » £ A Chloramine
T, Quinine bisulfate [}/% Quinine sulfate 5 ppm 3} Quinacrine hydrochloride 0.6 ppm Z&i » 7R
HE{& ) Epistylis sp. 285 o
=~ #EK R E (Ectozoic Algal Growth) :
fAierh 2 HE R KB AE » ERP R R HER (Figs. 2~4)» DBAERRARHA
BE MEESELTS o BERTRH 352 b HERAW AR o EORE  BRERTTEIIEC o
JEE i A HE i A b 0 kR BRETRREM AT - MbEABELR - B
TR B R 2 i B AR » RS RARNE ML A AR (BPRBEDAR 2 ST - T B R K A 2 i S R R T S »
2 TGS o BB —BKIRRIES X5 » WBRARRE » EWHEZE MAZHER
P EWR PR L o HET SRR R R
5 B TH S RE SRR ¥ BRERES AT » KSR RILK » REGKE
% 26°C DIk RIZEBCR AT IR IR » WK BLERR o
EHF S » BB RIS  AARBURY o
=~ igpelehaE (Body Cramp) -
7EH YR » RE LM AFTMIER - HAEREMhE (Cramp) RHEFE » FLMEMR R
LR 2 Sy R~ T EME (Fig. 5) o ILARRIRCZIR » JECHER o
BEE : X8R ET » KBERREZBEK ﬂllu\ﬁﬁi‘ﬁzgﬁf'lfﬂﬁf'f: » KAREIE EREZ R

D
e

w :, '
4 ho

Fig. 1. Microscopic view of Epistylis sp. on the
shell of the prawn.

Explanation of figures

Fig. 2. Ectozoic algal growth on cultured Penaeus monodon.

Fig. 3. Moulted prawn of P. monodon and its old shell with algal growth.

Fig. 4. Heavy ectozoic algal growth on Macrobrachium rosenbergii.

Fig. 5. Various degrees of flexure in cramped prawn of p. monodon are shown.

Fig. 6. Red discoloration. A series of change in color are shown. below: carly stage, second from

below: middle stage, above: post stage, second from above: dead stage.
Fig. 7a. Red discoloration. Prawn in the post stage (above) is in comparison to normal prawn (below).
Fig. 7b. Red discoloration. Prawn in the dead stage (above) is in comparison to normal prawn (below).
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BRRMEIRK » BERRKHFIMFTER 2 Stress » TREAEB K2 FE » BRTTEREHNEELE
EZREFE o
B BRIRER o TR B BT T AR MERERBEIZBEXBHTHHE - B
Mo PRSI RS A RLEH 1 » TR WA R B o B FORA L IR ARhR IR R R AR S BiR
B L FTEK » BRI AR » 78 8 2R - BRI - SEERE MR
It 2 INRERES o
~ B HIEE (Red Discoloration) :
RREMSEEM IR IREEHE—ERAERE  BURFEZIRBRINER  BEER
g [BEE] o ’
BAEBYRRERE | PR BB AR Enteromorpha sp. » 1B %E » BEBRETR - iR
SERARIR o (B2 ALRIR (P. penecillatus) B fE88 (P. semisulcutus) » 4% [BKLIE] BURCIVR
FEHB » EEIBER A
IR A FIERR » AT BREAN R 2 @& LhE B (Fig. 6) :
L 73 BERER 2 EERAESE&E  BHIAE  SEREE o W2 RIBRERER
EBI o TR ERERRT  BORSRET  HLEERZEMLUGH o
2. it BEERERG  BHARERRMET » SURERE » wRBERE » hHEhTE
B 2~4 Ko
3. 48 e IHHWG  ARTRE ARG . REE » mhHEERINE
2~3 xR (Fig. Ta)o
4. K HPIZIBER 5~T R KR AHMBEEIMBEED » BAEZHEEEL » k2
BAHHEE  BHEEHOHE » 2ERE  WREBERE » L2 HRBEFER (Fig. THo
- fEMK : BEMaf: (Cephalothorax cavity) ZHA¥GHEMN » RERBK » RIWER ; WHFEZH
BEREE s BREEXNEA > LOBLER  NREERDRHME » BE EEIaMns o
- A—EE b EREIRERBRERD 2 5 R o BRI 2R R R SERABR
ZHEHWE » RERRBZIFERCRERBREZEY  NBRERARFREEZEHIEK B
RIS » BILERIERREEERE » REFEN
MR | AR A RIRFRRIER b b > HERTBRE BILAE o 7T BRI AR IR - T8
RERIBAR RIS 2 R » RPN A— Kt » MRERZ EES ERL 2 EREE o KWK
B2y REREREAAEYMEZ MEELRR » AL Kanamycin 50 ppm 33 10 78 » ¥ #
BEET » DFERY > EREEE  BRENZERS ERBRTIE o
MU EZREE D5 B R AR R AT 2 THATIS e S 85 Mrm 2 wHE R R
M HIR 2 TR M A o SBIR 2 Rt » ERMR BER LR BB AR 2 HE - Bt K88
BEARMREUBRRE RO R A2 FREANZHERT -
iw v
ERBB PR B2 R 0 B b2 Epistylis sp. 4\ » (97 —1&. Zoothamnium sp. »
BERESRREBRG Y » EREBTZTHCEEE® o Mt Lightner™® fiffAk%E4# Puerto
Pefacso 2 EMRLhHh » S MM B —MEAFERE N2 Leucothrix sp. o ZEB 514 BRI & PIEHR > %
BlD > tnge P. duorarum 2§ #H > Microsporidian 2 HIF » HHEFATR » %k REeH
O™ o Hhst » EBEHE Epistylis sp® ~ Zoothamnium sp.(5® S a5 P. aztecus P.
" setiferus 4G o

E!_l'l:
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R AEARAEREBTEZ IR » 80 WEFBESMEEEHKGER  BREFMEZAR
B R EIEIBY 158 FRERHZEERE  MEEERE E‘J%M\%%iﬁﬁz
5 REBREBCIEAPHEEECHREBREE o B Evistylis sp. & Zoothamnium sp
LSEAEEEEL  REBESZBRETRIREL » HEEHNAERBZU A EREREE -

HIRBEB i » A% BHEEP IR R B LR (P. japonicus) BEFEARAH o B
Johnson &> #4C s P. brasilienses hEEakE ) ARAMEES P. schmitti QIELER o 3l
S pem i > pE LR B RTARIER o {8 Johnson SbinEEEFHTHE o HREBMBERFRNT
BEREE » MRS BIRERZFIB TR o

EIE [BNIE] 2R BIRERERE M BN AR SEERIENTS (R 2 TR ok

» iR EBREREER NEiE] FHZEET -

BIREDR » BRI T RERABFRY =« =REN BEF—ERE » SN HEABABLSE L
ERBH R Vibrio sp® s FHRIBSIHREL BN (White-turbid liver) » WLEBEAL » BE
FEATRTE o e B P. aztecus R Vibrio.sp. ZREY » BABARBEZRA® o BRitZ4 - H
% Chitinoverous bacteria® [J7% Filamentous bacteriat!® = MgiHRiR 2z #4& o

ERIEE U8 » REABRIRR » TS BAN » H— B » BBy BREINE  #
ESKREENE%4 » (BB A Furazolidone 2~3 ppm ¥BHE® 5 ERF—HLRBENEEER > 5
CRPERZ E M REE 0 ZBR Fungus 2 Fusarium sp. 11D ATy K ARIRERE R
FUBBIBRHOY o HRECERES 2 AIRS BI » SR ANER SE B S B R BB R DI

s MR BB EHR

= LA » £F BRTZIFEWSR » SRENENHBHHOEN » MRSER BEURHA Hik
o AEB R » F LMY MM FERSRE] ~ THEHEAE] ~ [NEWEdE| DR [BELE )
SPufk > HEBAY BIETRKNERE SR EMS HAET  IBRNESIREERE » &8
BB 2 BRI B R 5 o :

| L

ARERDEARES R RUBTHERKE  JIERENESH MNASR TR IR » URE
H¥ARERGHERATZBORBYRBMH » RRER » BEESE -
X FRERPRINEBENERETAREY HEZRAREHEHE (76 (ARDP)-14-

0-107) JWT5ER » EMEEZ o
2 £ X B

1. JouNsoN, S.K. (1976). Chemical control of peritrichous ciliates on young penaeid shrimp. Texas
A & M University, Extension Fish Diseases Diagnostic Laboratory, No. FDDL-S7., 4pp.

2. LIGHTNER, D. V. (1976). First report on the results of examinations of Penaeus monodon postlarvae
from Taiwan for potential pathogens to North American penaeid species. 7 pp. (personal com-

munication).
3. JOHNSON, S.K. (1975). Handbook of Shrimp Diseases. Texas A & M University. Sea Grant Publica-

tion No. TAMU 8G-75-603, 19 pp.
4. JouNsoN; S.K. (1971). Epistylis sp. infections on penaeid shrimp. FAQ Aquaculture Bull, 4(4),

p. 15.

5. SINDERMANN, C.J. (ed.) (1974). Diagnosis and Control of Mariculture Diseases in the United
States. Middle Atlantic Coastal Fisheries Center, National Marine Fisheﬁes Service, National
Oceanic and Atmospheric Administration, U. S. Department of Commerce, Highland, N, J. Technical

Series Report No. 2, p. 11-79.
6. JOHNSON, S.K., J.C. PARKER and H.'W. HoLcoMB (1973): Control of Zoothamnium sp, on penaeid
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shrimp. Proceedings of the Fourth Annual Workshop of the World Mariculturc Socicty, Monterry,
Mexico. 1973, p. 321-331.

JounsoN, S.K.,, D.B.G. LARA M. and T.P.F. DE Souza (1975). Cramped condition in pond-
reared shrimp. Texas A & M University, Extension Fish Diseases Diagnostic Laboratory, No.
FDDL-S6, 2 pp. :

SHIGUENO, K. (1975). Shrimp Culture in Japan. Association for International Technical Promo-
tion. Tokyo, Japan. p. 114-118.

Cook, D.W. and S.R. LOFTON (1973). Chitinoclastic bacteria associated with shell disease in
Penaeus shrimp and the blue crab (Callinectes sapidus). J. Wildlife Diseases, 9, p. 154-158.
JounsoN, S.K. (1974). " Ectocommensal and parasites of shrimp from Texas rearing ponds. Texas
A & M University, Sea Grant Publication No. TAMU-56-74-207, 20 pp.

BN (1968). RiE 7 v~v= D BREcH 5 OB OWT o BIFHF » 3(1), p. 34-380
BRERTEES (1974). s A== ORBRKER BG-Fusarium -+ 5W%-1. BG-Fusarium
DOEOREIOVT o B 49 FEARXKERSESKEEEER »p. 800

MHE R~ PERR S TEES (1974). R/ 1~=F ORBFHEEEFCHTAERENOPRE - &
FREFE » 8(2), p. 156-160 o
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A Prelimenary Report on a Myxosoma Disease of the Scale Carp
(Cyprinus carpio 1.)

Huu-Yun CrunG and Guang-Hsiung Kou*

An infection of a Myxosporidian resulted in the tumor-like swelling in trunk muscle of
scale carp fingerlings were found in Tao-Yuan. The infection caused more than 509% mortality

of the fingerlings in 1972-1973, but only 109, or less since 1974.

The myxosperidian is found to be Myxosoma sp. The bivalved spore is ovoid or ellipsoid
with a dimension of 12.3x8.8 x 6.0 4 Each spore contains two pyriform polar capsules at one
end. Polar filaments extruded by 109 KOH induction, measured 35-504 in length. A
binucleated sporoplasm can be stained clearly with hematoxylin and eosin. Lugol’s iodine

treatment shows no iodinophilus vacuole.
Artificial infection failed through our experiments.
Susceptibility of the Myxosoma to Sulfamonomethoxine in vivo and vitro was low.

I #& &

FTRBERBR AT SRS E A AR R 1957 42 5 REMED G [ EBBER R (Cyprinus carpio
Linneus)}——f& il (Scale carp)~ #:48 (Leather carp) » % gEf8 (Mirror carp) =8 o | 1959 4£4% »
=R R ERR TR AR AL N o BRENARNSERNE  AEHXE
K> MEAMEAEED > RBZET, BHDLEREREZE R . DB ERXEENERTR
ZHBER ) BRESRLEAZBEBRNOTE » ERBRETZER (Fig 1) HEZ=5M
(1974~1976) > EEARIRBRIBAERR 2 A » TBREZ IO » K78 10%2F « EERDBWHRAHE
RERRABHERATRFLRAG ZINARFTSIG - RERTRAF LRI VE  BRAZHAR
FIFE Sulfamonomethoxine ERFE YIS RIZH » DEEE o

I #EAFE

L EAZRE: | 197454 Ay (EREMEHIIEN =7 B9 o EHMEMMEbFERing
SR CERFHEZRESE) RAY  BEEXBHYHARZHEE P » FHERKEEPIMENEA
%o 726 AR SRS BIME ETRBIERE » RIERERTE 300~500 B 5 ERHEAPZRA 0
FRTARERRESZHE  AHRAE LSERZRENRRARNARZ KRR b 27 AM
EMEARKRAERE P RS ENRE

2. EAZEE  REREMYH Z8E BB REEEER 4%z Formalin ¥ Bouin’s
Wb DSBS R 2/ » IR T T~8 u» ALl Hematoxylin F Eosin Zes o F{77% ARSI B
RIULA B » BT R 2 EH (Xenomas) o —~HBBWE R ERAEAPERE » EEBERNKE

o BUESASEEEHYSR

(Dept. of Zoology, College of Science, National Taiwan University)
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K _E#% o ik (polar filament) REZFIERRAIIMA 10%2 KOH ¥ » PFEHMH o A—H0
Y REIBEEREE: L, Schaudinn’s fluid EE# LI Delafield’s hematoxylin- e BHE o ILARFH
PHFETEBEEAZHE o

3. ATREZAR | BRABEREER » IVNENREREAALZEEEK » FlATRE
5 4.8~5.0x109/ml ZH|EBK » FFEFR 5°C ZKAER » BBATRRZH » FEZRENE—~EEY
° ﬁ%Zﬁ%ﬁﬂﬁ%&m%’cﬂf@?%ﬁiﬁ EANEEE ZRE2E&ET (BERW 2~3cm) - 4
BAEBEA 02ml, RAK0RE o ARIFREERAKREES » FH2EME 108 » KEY
28°C~32°C s W LA ATAHRHRE o

4. JaFEBEReEl Sulfamonomethoxine 22 RESFEEES ¢

()E&AEEE (In Vivo Test) : FIf 40 B/MBIEREE 2R A5 BA - #4108 » #RERN
5 AFFZEIM K EN D » ERFRLRE 505 1005 150 % 200 ppm 2§ E 2> Sulfamonomethoxine-Na
W 3 AT BERB—RIER ﬁ‘l AR 50 K> KEHIE 28°~32°C » HFR|UAATLAERL > 3B
ERER 2 EIRIE o

(2)§85188E% (In Vitro Test) : HaTFHRMA » £EH 50, 1005 150 F 200 ppm REZ
Sulfamonomethoxine-Na Ysigrhig s 96 /NEF (BEE 28°~32°C) » 96 /EFEELL 10%2 KOH ¥k
B PEHZEERLFERTEFIERCZEE

m % R

I AEZBARER : 197454 BPZERRAIRC ARBRFES PRENER  E#0F

RE RS RBERAA o MEARREHIREE—BEIEE (5~75K) PREZIHRERERZ &

fekEEPRARET A2l BEIL » AYERARARE  MAREREZ RuHBEAEES (Table
Do BHFN\KRE (6 A10H) RALFETERRA -

1974 426 B9 » MR Ak » MR ETHBSRAZ B E AN Table IT o ¢

Table I 7z 11 W4n726 A 10 H » 12 AR 20 BRFRIEZRALAERE 22.5% (109 +12.5%), 28.5%

Table 1. Frequencies-of the Myxosoma infection in the Scale Carp in the aquarium.

Group No. Sampling date Total fish No. | Digga’}ﬁ‘ ﬁzsil’l {90;14nd %
12 ’ Apr.” 7 3 0 0
P Apr. 11 20 0 0
3e Apr. 17 ‘ 5. 1 20
: Apr. 25 26 5 19.3
} May 3 24 5 20.8
May 10 36 7 19.4
May 17 17 3 17.7
84 Jun. 10 i 20 2 10.0
9 » Jun. 12 39 7 18.1
10 - Jun. 20 ; 70 25 35.7
a: Fertilized eggs obtained from the hatchery and hatch in the aquarium.
‘q: Young fries obtained from the hatchery, one day aftre hatching.
.c: Fingerlings of group 3-7 are obtain from the hatchery.’
d: Dlseased fishes had been found in the pond on Jun, 10, and ﬁngerlmgs of group 8-10- are healthy

on appearance when samplmg
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Table II. The natural incidence of infection by Myxosoma sp. in Tao-Yuan

Date Total fish examined No. of diseased fish Infectlon ratio (%)
Jun. 10 40 5 12.5
Jun. 12 1395 146 10.4
Jun. 20 397 8§87 22.3
jun. 26 741 208 28.1
Jul. 3 116 36 31.0

(18.19+10.4%) B 58.0
2. RAZEE:

% (35.7%+223%) =&
BT RERREBZNAFEEKER (Xenomas) (Fig. 2) ERERRENZ

ik o BEERREZ R » AEERRERRS - A AB SRR IS KA T2 RFE
B2 o WRZPRR K IEFEE s BEENE I~8mm M SHESEEEE » YEAUES - Ei
ABaRTAREEEIRE |
3 TR EFNAREARET S TAEARTENEMREEY Fie 3R 9 &

RES 67p~138 4> FHE 1234 BER 694~102p> 5 874 EEUNE 610
FHFHSRPT > SRR (ridge) » MTFZAIHAEIR (polar capsule) FfF » &R 4.0~454
' B 3.0~3.5¢ AHEER (polar filament) #igt » HifhRk 35~502 (Fig. 5) e “HEBRZTHE
#i 2 JF'E (sporoplasim) » BTH: |- ﬁematoxylin 7% Eosin o F]F Lugol’s @?&%éﬁ# sk B ewi
#1 (Iodinophilous vacuole) ZHEE e M EZzE Rk Kudo 24N » ﬂtfﬂ?ﬁﬁ, Myxosoma B
Z—fo

4. /\I@%ﬁﬁ A2 0 BAMNAE 36 RARKHRA » MEARAETRZER » HEE
FET: o FET-HEIFIERFHZ WL » HREEMRREZER o REBG RBZ RYEERE%Y
R IRREENARABRRESBEBRZFE -

5. ;@%@%ﬁ'\gﬁ@;ﬂ Sulfamonomethoxine 2 RESFMEEES | BRAR B/ RBERE4n Table 11X
& IV PR o TR/ SBARE » ATEHEEFZRIWSTE - BRARARZHSOX &
Eﬁ*ﬁ%ﬁ%@&méi » 50 ppm EEFEHEFAR K 1 RER | B2RTERES
%2 RREMRKAESER » 100 & 150 ppm FEEEEREA4T 3R » W2 HEEAEDN » 200
ppm BEEZBEF4IR  Hh2 BERTEHRE » B2 BRIERSTREDN o EEARERS - &
200 ppm ZPEES » KBS BREEZATARTEREEAHZEREBERET -

. Table III. Susceptibility of Myxosoma to Sulfamonomethoxine in vivo

Conc. of Sulfamonc»i No. of diseased No. of fish Condition of fish after 50 days
methoxine (ppm) ] fish test survived treatment
50 ) 10 ; 4 1 cured,
1 found shrinked xenomas in muscle,
2 with notable sympton.
100 10 4 All with notable symptom.
150 10 3 All with notable symptom.
200 10 4 2 cured, '
' ' 2 found shrinked xenomas in muscle.




Fig. 1. Scale carp fingerlings, (Left three)
Myxosoma disease, (Right two)
Normal.

Fig. 2.

Xenomas in muscle of Diseased
fingerling.

&% T
i LS

Fig. 4. Polar filaments extrude. (400x).

—
Fig. 5. Spores of Myxosoma sp. (5000%). T.E. M.

37
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Table IV. Susceptibility of Myxosoma‘ to Sulfamonomethoxine in vitro

C?;lgfhgiiiglférg;?w No. of spores examined | No. of spores survived Surviv al Tate (28)
i
0 109 { 106 i 97.25
50 105 100 95.24
100 101 99 98.02
150 © 103 100 97.09
200 122 108 88.25

FERARRTREARHRBAAMA TR (Coidosporidia) ¥ » HRATRZHERSHIL
A (polar filament) ZH#§iE - BT ERTAUESEL » KENSE BRETRE
Cnidosporidia 43H » H37—# » DURGIBE—BETFHR (Sporozoa) & o
' FATH » REBERAITERAREEMT (Amur river) » FiEEABLEERERRTE
H& Myxobolus artus Achemerove® BEEL » MFREHESPIKEARIYERE o kRAZ
Zh 0 REREHEEERZE » GAERTARERRFE » AXRRABIEERBERANAR
Myxosoma taiwanica » {BERfRZ KRR 2 SRER » RKERES
ERSEERNERTAZRA SNBRERZ HBEEREAEAN AR Lﬁﬁzﬁézfﬁ?ﬁﬁﬁﬁﬁﬁiﬂﬂ
B AEREEENR  SROEAREBRN » Hd Table I ZERFHZK 5 Table I SRT
EIERL LI T ERELF S ) ARLET  RERERAE FREEREARER - BRHE
EHESZRIBLEZAY  BR=EAZHT  MRAFERESR » ERERUAFRBIARBRE
£3§8 o Putz £ (1966) H#EHANERLEE=X » MRENEIER (whirling disease) ELRESL
27}(&%#@}”}% Myxosoma cerebralis FRYy o |y Table 1 & II & BN ETHRIDG B KB Ry
HRAA AR RREEL » MAFRREKEAS » ANBAEETNRERTAZBEIERHK
) MERRAE— 2 FI
R S EES - %ihiﬁﬁ%ﬁﬁ&%%i%ﬂﬂﬂ?ﬁ%%%ﬁn ’ L?ﬁﬂzzﬁﬁ‘
» EREBRBHEREEAL MEE—EHERSHRE - EBERARERETRE - KERTESS
B ERRZLEERC - BHKFEHER » MEERBEEERE o HEERFIAZEKRERT
OfEfIiEt > DU TAREKIE » FEYRBERFA » hELENTHEASEEEZ LERTHR
BN KZKESLZEREH  FE58UERMZERSRKESS » BF5RAERRERER
BB ENEEHIAERRZEBEREKE » EFMEEMERHFEFHIER o Leith &
(1967) & Bedell (1971) 7RG BT T8 Ceratomyxa shasta JEJNRHEEH 5 EEE KRR
BRI ZS A KB 4E o Schafer (1968)¢®) J :Sanders & (1970)” G HJl C. shasta R fBATFREFLU
e B A MR R A B R 4808 (infective stage) o MC7ERRALIL I ESIMRE T iE
BEE K BRECS FEEAEE - o
EEZ AT SIRETEFERTTIAES - FRESSEATER » ERESERRNAR
REE o MENATRNABEREAZHE » A TEAFKERER » EXZRTFEREHEATR
o (BRI AERER  ERTBERSZIRRESE RIS BSEECBIREFE o FE 1917 55
Hahn® EIEEILA %4> Myxobolus pfeifferi & BABRZBL o
' Uspenskaya(!® &4 1963 1l Myxosoma cerebralis ZHRTFEAMMBZY AT F » TRIHER
ATRHE: » T Summerfelt (1964)10 LISg - Notemigonus crjzsoleacas. ZIRAZINEEERA Golden
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shiner B » AIEHER A TR Y o Hoffman(!1® &4& Myxosoma cerebralis ZaFRERBKERK
sk WE S FERARE » RTRIHERATRY o ERIEAE aging 2T RRR
BEJ) o 448 Myxosoma ZRPBERERIL aging ZIRERFWE

Ripson (1944)» @& BT 8 Eimeria tenella BN S RHERAIGAERSLY » AHE Sulph-
adiazine ¥ E. tenella ZEAREHEHBFENHZE - RAMBES (1957)0 SRBRBAMH
#I#R Salmonoid fishes -7 Plistophora SEAMEIATYRMERBERBEFEZHE » BEXHR
b Sulfamonomethoxine 2B RHIEE o

B4 ARBHZABKHEALRAEHREM AL (Leather carp) 336 (Mirror carp)
RAM - EEEAETARSHERTRY R KBS EHBEEIHEREGE AE-FHR
Fo

z EEJ

AFEATREEHNEASRGZUBBEER » REAZRERERGE LT aNEANRZ
it ATHETEREZREOMCAREYRTERER B HBBUE » FBOUR RN

2 £ X KW
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The Histological Changes of Eels (Anguilla japonica) Infected by Plistophora sp.

YukioAxapa*, Shau-Heng CHIEN*
and Ting-Chi Yu*

Infection of the Microsporidia, Plistophora sp. is a very common disease of cultivated eels
in Taiwan. It is recognized as a subacute disease. This epidemic can be found in all growth
stages of eels. No effective treatment is available.

The parasites could be found in gill, heart, spleen, kidney, alimentary duct, muscular
tissue and epithelium. Symptoms of affected muscle are localized fiber dilation, degeneration,
haemorrhage, inflammation and necrosis etc. This infection can be classified into 3 different
stages according to histological changes. One invading pathway is proposed.

il

%

68 f VI R R B R T 8308 Microsporidia vty Plistophora S RLBIFiA I » MBI
AR S IRBARE o T Plistophora B7c fOBNLA S EBBE M » (845 BE AR AERD o
$teh Plistophora anguillarum PIF 7 RIEBILAR » H 1951 §/h Hoshina B4e5M® o sk
AE AV - TR S A R R B AL AN 0 IINBHETERMNY » UFE2IRENR
BT ERE o BRI » VAR AT » 7 REEREGTIAITEL (B A B
WS ST EEER o ASIIBNEREBN RRYE - ATRABESEEHEIHE
ARG E BRI o ARRRT ISR E T HEMERE LT RRILERE » DBTRES
BEo

o EFE

R AR 1976 42 6 X 8 AN EEEHSE 2 REBS I o REBREI0E 5 A52ZH
d-F R B R EE 20 12 0 B Bouin WETE » WHEAS BMEE » B AARERERY] - BTl
EBES 4~5uc R, H-E (Hematoxylin-Eosin), PAS (Periodic Acid Schiff) W Hu & BUBEHE

REBREABHERABRIR -

] =

A BB OB
@B Plistophora sp F4:Rf » B /B LR » HSEEPEREE B RIS K PTER
Béb‘&?&ﬁ%ﬁk VEERE IS AR %&fiﬁ%‘ﬁﬁﬁi_f)\%ﬁi’ Mgt (plate - 1) ﬂi’réb«i%ﬁﬁ ¥}

» Lu-Kang"Branch, Talwan Fxsherles Rvsearch Institute.



Diseased eel.

A pansporoblast with some sporoblasts. x400

Spores of Plistophora. X400

The normal striated. X280

At early stage, the muscle tissue parasited by Plistophora with tissue delated, inflam-
matory edema. x70

An advanced stage of lesion, the spores released and the muscle fiber with Zanker's
degeneration (at the center). X280

The muscle tissue with some vacuoles caused by fatty infiltration. x 100

. A serious stage of lesion showing destruction and liquefactive digestion of muscle.

%280
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10.

11
12.

13.
14,

Inflammatory lesion, muscle ‘fiber atrophy, among the myo-sheath inflammatory cells
infiltration. X400

The most serious stage, muscle tissue almost disappeared. The lesion is repaired with
increased fibroblast. X400

The parasite migrates into skin, mucous cells increase and activate remarkably. X150
The epithelium erosion with spores. X400

In spleen, white parts show the necrosis of red pulp in which parasites exist. X150
The kidney, parasites and brown pigment regarded as hemosiderin are visible in hem-
opoetic tissue. X400
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. The epithelium of esophagus, epithelium erosion and in submucosa inflammatory cells

infiltration. X400 .

. The stomach, parasite in epithelium and erosion of epithelium. x400

. The destruction of gastric gland. X600

. Pansporoblasts in muscularis of intestine. X280

. The epithelium of gill lamella shows degeneration and necrosis appear under the

epithelium and parasite are seen there. X600

. The parasites migrate into gill filament. X700
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ATERmEBBRZY o ARERBATFMUBEER » HH4BEPR7aE (pansporoblasts) (plate
12y HEREEEPSHBEEY » SEERE » HRIMEERLK ) WH 18~106x 14~T70 ¢ » fhiad
Rﬁ"ﬁ%’ﬁ@d\?@i » WFEWifaF (Sporoblasts) » BATE » BHE 4816 & 32 AT EHH
—BEEM » AFEWAE - EIR=4 2 —RER %W (plate 1-3)o

FREMOM » XEBVILAEKSBEY (plate 1-4) » ¥V BOERMABIS - %’%‘?@ﬁzmlﬁﬁ
(muscle sheath) » RERZIREM » PLIGRIEME X MKE (inflammatory edema) B4 » YWBEERE
BEAR (plate 1-5) » BT EE#E (muscle fibers) 5L R# ¢ (Zanker’s degeneration) (plate 1-6)
ZH% o wEM (wonndering cells) A HIRE » FRILAARN S ERBERE » FREND
HRERBEK (plate 1-7) o PLAARKIHEZ » MHIASRIEERALRETRREE » BRTBRE
ABERHARRIE (plate. 1-8) o WRARTESR » BEBEZERK - FLMR -~ FEEARFEEVBIRL
o MFREME » HAMZAT » BEMRRHEARHIRERK -

RO EEMREE Eﬁ KEE - B (plate 1-9) » BRI A
MR EHFL (plate 1-10) 0

B. B W: “
BETIAERRHERE KRN Plistophora S TRE ERER » EREFIRRARTHEE

(plate 2-11) o —ER{F P AHHE (squamous epithelium) 45T » E%Eﬁ%ﬂ%# LRGSR B R ¥
MRS LI R BE (plate 2-12) o

C. 8 |

PRaFREMNTFER (RERAE pansporoblast) 7RI B (sinus) » %éﬁm%ﬂﬁﬁW'
BARTTEE  HPFRARELEFA  FUARRKELERE - B BZEnERREERREE
GG ) » FTL A AL AR ESE W 1 & (plate 2-13) o B2 EHEMMK (plate 2-14) » HIFRE LR
BYEETE » BRI —EAR » R MM o 3L EEOEE » FBAREARLH o B2
FREWALAE hematoxylin (EK o

DULZBERUE & » — 3R OB » BB S DIER MR AR F AR

Ol EREFAEFE  HHR LRI (plate 3-15)c FXRE ERRBEWERTHFE BR
R RERE b B SEFE B KM (plate 3-16, e

BILEZHEEA B (mucosa) » FE TS (submucosa) BILAE (muscularis) (plate 3-18)
S2HAEMEEFEREE - HPZINARETHYR 7% (pansporoblasts) » THMAEFRTH
oo N
D. g2 £

TR BUGTEEREIR L (plate 3-19) JRILE (plate 3-20) §Bfk (gill filament) M ¥EEHE »
i —#Re UM AR R AT 4k o A BRI RG » BT HAKEE » Epeifif » S mfTHE
B > SR RS AR o

BRSSO Plistophora TR AES » EREIHRAMEIESRERE LR XAK
W RIEZ Plistophora » MIMFHERSS Bk BIRERR® » BEFFRLURBZARIRSER
BT RS B B B AR o MR RAUALIRE Plistophora %4k » {A%AE R8I AR HmBEHHK
TR > BEERDUBAERS » #UAREETS » WS SIrEiEMk: (basophilic) » BLHRRBRY
P o R AUERBA SR (BUERT MR LA ABEBHLEHE - BRI ZILINA & i
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FERERERMIR o BUSRRIAE KB » SOz  FE03E  BEBRKER
DA BB B4 o SERGBHIE » RRERF > KEATIEEMES BT REZISE
SRS ~ BT ~ % RFAEHEEENGE » KR EEaERER - WEMAME (histiocy-
tes) 7 A B (retlcular endothelia cells) 7% #5475 irh g, (neutrophdlc cells) o #tE—FE
ﬁ%&ﬁﬁﬁ (subcute inflammation) » T TARIREAKEHEES _—;3 Plistophora FifFZz#itE o

| BRI Plistophora PrETHRBEE » KIAMGZ B  ESWTE

 REEE| W 1 m H o & , #
BMERELD » WTRERASE | SRR aBHE | plpEssn
B | e B PRI kAR
| mimgmEeE FHTERZ SRR
| mann EASZ T ERAD BT A A S S AR
5 EREFRE LW BIFEE eosinophilic _ (pyknosis) o
' ET SN P ET
i WFR RS LSRR H T TR R S
| #FEsME (eosinophilic) o

AR S AR BRI ST A LR BRI RS AT R » RS
SRR » BEERHSE R MAZE AT » BT B R BT EAIIE o &@ﬁ%m%ﬁ%
HEfE B R e RS » TR o

EHTEDRLBER  BTEEARELS  £ADS ASOREENG RaTEFRE Bz
i1 (plate 1-7) » RIS TIEMEEINER » RS2 RN TRERHASZ AN o

Plistophora TR AR » BREPTE 42 8 AREANBIE » FEBhERE
ARTEEEED - MASKTBESEAE  AERFARTANEEASRERIBHEY TYRE
» EULA RS AR SR REER » BRRE Plistophora HER S o MERFPERBRTHE -
B —ERBEAEE » (B1EF R ML o RIS SR kT T R LA IR BRI LI
FAHBATH o FIRHR BB LFE 2 BIR BTN LS R AEHIE LB EEFARAZ R o K
I TR A 2 A B ML B R SR A ~ 93 o B DU EMBARYe Plistophora >8R » 7ERIEEHIRT
TEH, Plistophora » S TTHERMIBHIEI /BT o BIHIEEA B R 8 MK » BERTERTE
TisrJ7 kg (cuboidal epithelium) 3 MEBHEEHL > FILMETEELATHAERE S RARA
o .
S Plisiophora {8 & BEBLAENA > b » AT A S SHL B A REREEIR0S » TIT~ B
MesEEAERTHE » BERTE o SIS SE R MbHA L » Plistophora 2 RRERHHES

s (BR7E8R LA S S BN IR L s LR PR R ER LS BaE » HIaTREm
WoETEME S » QA Plistophora sk REA BEBRYTTHER S — o

BIAMMRAESR » BAREEEMHED o B LR AMSH1ES » Bk ER R
TR HATT i o ATFICEEIREE Plistophora 725 f 5 B B A kA0 (b SR AR M FESHR RS Pli-
stodhora Zk SEAETE R o+ FRAER G ER o 4L 4e s BT AR Y B B o LABAROE » SE TR R SRR 25 o

B =

FABER R INER M AR IR LT o SURE RERBRITHTR K LR -
%%ﬁﬁ&iﬂﬂ%%iﬁ#ﬁ (BRRREEBRBHAZERNBEAR LR o
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. R (1973) 1§82 5 563-564 o
. Toshikazu Hoshina (1951). On a New Microsporidian, Plistophora on anguillarum n. sp., from

the Muscle of the Eel, Anguilla japonica. J. of the Tobyo Univ. of Fisheries. Vol. 38, 35-49.
HEEEE (1965) : v » BAE o Plistophora Fici+aWE-I. FRihckd 53RN L HELEER

ALBRFEREE > Vol. 20, 1-27 0
. RAEE (1966) . +r BA%F D Plistophora ST 5H -1V, ABEBEBECOVLTe
. EAIES (1966) : v » P A% D Plistopnora Five i+ 8-V, i LULEER O T o JLEERLET

Fe42E » Vol. 21, 1-12 0
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Pathology of Myxidium matsuii Infection

Frank S. Hsu, and Marty CHANG

Myxidium matsyii infection was examined histopathologically and morphologically.

Many cysts which filled with spores were embedded in the epidermis. The stratified
squamous epithilial cells became thinner and showed various degrees of degenerative changes.
These are consistantly accompanied with some response of chronic inflammatory cells.

— B

ERBARTHROBRESMERBRNSCHRE > 19724 Li fo Chen® GREMIR
KBS L BT R 2 RG> WOR S IOPISEME o HADMEBAE®® FELECATE - FARBHEFE
RESRR RS R TRRYRARR » JEK BRZABREBERSE - REGE—-SR
e :

1975 £ 11 ARHnBAZSBBERRAFLRESRY  REBRAFSEPTANMERE S
B (Fig. 1) R/NERH 02 2% » BIRES 60% » A DMEREHERY » AFKFRARET  #
BERL ) BRBMRE  HAKEARER - ‘

=% B & &

l. AREE: Ao BERBRECRNA » FBRY > RS E G » HAaRENR
BWIEHR o (Fig. 1)

2. SERERE | REUREE > FF B O 825 - B SAIEER 10% hHiEE
Bk WREE » BESER - ARERNFEFES ! » FTHEMAREN—FERE (cyst)» B
BHRE G M2 B MERNSEFSFM (spore) RABUERMN » RTHL H-E RpORFE
8 o (Fig. 2, Fig. 4)

3. WERE © DUSHMCRSE R A » TTRFSIEMZIFM (spore) » MEmMAL » BH 124
» B 8 u FHFMAE MEER » X/MERZ @& (polar capsule) (Fig. 3)

AN

i ]

FRBE A  FEEME  WEZ VBN » BERARAIRE Myxidium matsuil YT

FRES R B EA S I, Gram, Wright, Giemsa Yufs » 3¢rh bl Wright BT o #3FHR (spore)
RREES o ARFEYKL H-E 36 £XSEESTRERRATZME » HEHK (polar
filament) R 7T E MBI » HEMER Li 0 Chen® HERATHNEBEBHL
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Fig. 1. Scattered, elevated, white, bean sized, Fig. 2. Section through the lesion, encapsulated
encapsulated cysts on the skin of eel, cyst contained many spores in the epi-
distributed in a uneven pattern. dermis, degenerated change on the epi-
thelium is noted, adjacent tissue showed
mild cellular infiltration. H & E. X120

Fig. 3. Higher power of the cyst, myriads of  Fig. 4. Fresh smear from the cyst, oval shaped
spores and some debris are present. spores with two polar bodies on each
H & E. x460. side. Wright stain' x 1100
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FAEBRERAZKERIRE » T Myxidium 2258 £HBSERERERAMRER
Bl o Bl Walliker™ 4% » Myxidium BZREZREFNENRER 0 EZSL o HERBARTE
REREE - RIRE - BRZBMES  BEARKREENEZH - LEFA=®2#4 Myxidium
ETFENEZEW > BB~ T~ B8 o Li and Chen®™ ek g8 pr R SR AE B, Myxidium
B2 o

BEETHE AR Myxidium BRELL T~11 Bl MAFRE 5~8 AES o RigHs
FWRZHEIR spore BLERBITZRH spore » ML 1 HRKA » BAXKTHITERBET
ERRBES » —CHFERARFREERTHER » RETASEE » SEEEREEY
Hk o EEFE—SHHRZABBRZIWE -

m-~h X HE

KRB AR BB ER TR ORR » BERAKERE TEEFS R T S B o
Wik b2 Z R EEHRERME > Y EAETREEZBTHBLERERMEZ B o

& %aa
AHERFREGTR  BLIEK » FHEH -
2 % X B

1. Yen-pin Li and Shiu-nan Chen (1972) “Some Parasites Found in Pond Fishes of Taiwan(l).” B
HeEEs I.C.R.R. 1972. p. 54-650

2. KEFIR TR v 574 v & E (AER) | ARgliEti=A « vF%+~~F»p T30

3. Elmer R, Noble and Sneed B. Collard. “A Symposium on Disease of Fishes and Shellfishes™.

4. Wilmer A. Rogers and John L. Gaines, JR (1975)"* The Pathology of Fishes” p. 128. ‘
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Preliminary Report of the Studies on Bacterial Disease of Milkfish,
Chanos Chanos During Winter

Yn-Her HuaNnG

The epidemic “Red-spot disease” which breaks out heavily among milkfish, Chanos chanos
(Forskal) during winter is described. The causative organism was found to be a Gram-negative,
motile, curved rod bacterium. On the basis of biochemical characteristics, it was identified
as Vibrio anguillarum. The organism grew well in the culture media containing 1~79, NaCl.
The isolated strains were highly sensitive to chloramphenical and tetracycline.

._.\-‘1]
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AERREERMEARNEDERY —  RERNAS THES » BTHENEE » RAELA
BE o +AFH » HABABERABETETGE 15%0 o RE 64 8L » ZHAKE » i ki
WY BARERCEE T0%L L o KR BYTHZERNT ERA A5 CAMBEMERR - it
M=RBEBEHFE BT SE

—oMH RS ®k

FABREG6F 1 AZE6S 2 AR » £EKERRTEES T LRGRERHLHEERL
BIREREH - WANESEARES TR » REEBEEE FARAKIKE o G » a3
BRSPS R » BRI SS » ILFTELIE ~ it (Ao Fige 1) o LR ATEBIN  MRATR
B4 » IBRETEX o

BARHRR » RLUREMEERRER » ARDBREENFHERNASE 5 5B ABNEERE
HEER ~ FFBE ~ Bl ~ BB EB— MR » BERE 3% NaCl i BeRTHREEE
Table 1 B » R 21°C T {24 /NRHEE o BPUTEE LWRBTRNEY » BENPESEE
LR DIBHRRM » AL BRERITERSHR o

TiEE M ER (Test of NaCl tolerance) : &R 24 /NGRS EZ SEEEEER & THRERE NaCl (0%,
1%, 3%, 5%, T%, 9%) 2 1% peptone water (pH 7.0~7.2) tb» REEFE R 21°C iz 48 /B

' DABRB R R G F RS o

WIEMRER (Test of pathogenicity) @ Huft 21°C & 24 /NEIE 2 BE N RE R B A
(NaCl 0.85%) > (FRR B MEW » g 100g RBEEME 1mg BEEZLA » DREEZ
FHR o BHERPRESAREAEZETIAS  SUAHAEAREEEERER  EREBEHER



Fig. 1:

Diseased Milkfish
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o BB AERBEERER 13°C KBHAE KRESEE) § TSR SROHEERZR
R - ABRMIETHE » Tk » BERERTX

RS PEELER (Test of drug sensitivity) : Bx—¥&R 21°C 1 24 /RS RV ESERBIHIE
ERE 3% NaCl WEREXIEEEE - REHG Sensitivity disc (£ DIFCO) BRiLsEE b
v R 21°C R 24 /NEEREEE » ISR A BRI o

Table 1. Formula of Medium used for isolating Path.
.Bacteria of milkfish, Chanos chanos (Forskal)

Polypeptone 15g
Beef exrtact 15g
NaCl ' 30g
H:0 1000 ml
pH 12
Agar 15 g (for plate or slant)

if absent broth.

=8 2

BRAZ B ~ P BB BRERBFSEE % Gram stain & > K/NDE 1~154ax
0.5 ZHEE  MEINF » AREEE » FEHE - A B B R 2 B B AT T AR o B
21°C #£4& 3% NaCl E@%iﬁ%%%ﬁ%ﬁ s R 24 PR ENEEBREG o REEW (n Table I
PR » B Agan) o SREH  HORIIR > ARREZBEFRES 5~35°C, BFHEER 1~
1% o Hf & A BEEREERT SR A Table 2 713 Bims ; BIAHE gas ZEL£BEE » Cy-
tochrome oxidasse ZR&&F#:F Vibriostatic. agent > REEEREM: » HHEHERFI AL {B B
REAFIFME o BIELIS » V-P Test 1 M-R Test 55 » A4 HS~ % Agrinine Dihy-
drolase ~ Lysine Decarboxylase F1 Ornithine Decarboxylase 2&[@1}3%]@{& ° .

REERER R A AT LSRR - HAE3IKANT - BFEAERABRABRAHE
ZHEMATDL 5 EISAEEAE A IRATE - AUER SRR RIS 0 TR B BRI mE
fE o

Table 2. Biochemical characteristics of Vibrio anguillarum isolated from diseased
milkfish, Chanos chanos (Forskal) during winter.

Test Result Test Result

Gram stain — Voges-Proskauer —
Gas from car'bohydrate — Methyl Red -
Cytochrome oxidase + 2, 3-butanediol +
Sensitivity of 0/129 + Production of HsS -
(vibriostatic agent) Starch Hydrolysis .
Catalase + Inhibit by Novobiocin +
Nitrate reduction ! - Arginine Dihydrolase —
Gelatin liquefaction ; + Lysine Decarboxylase _
Indole + Ornithine Decarboxylase . —

+: Positive, —: Negative.
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- Table 3. Utilization of carbohydrates of Vibrio angnillarum isolated from diseased - .
milkfish, Chanos chanos (Forskal) during winter.

Carbohydrates Result Carbohydrates Result
Glucose + Raffinose —_
Lactose — L-Rhamnose —
L(+)-Arabinose + Sucrose +
Inositol — Mannitol +
Maltose + Starch +
D-Mannose -+ Xylose -
+: Positive, —: Negative.

’%‘é%}@%{im'ﬁ iy Table 4 FfiR » LEES Penicillin % Oleandomycin 2 RREZF MR »
Kanamycin % Novobiocin Z% » £ Chloramphenicol » Tetracycline = BiEF M o

Table 4. Sensitivity of Vibrio anguillarum isolated from diseased milkfish, Chanos
chanos (Forskal) to antibacterial agents.

Drug Sensitivity ' _ Drug Sensitivity
Penicillin - Kanamycin +
Oleandomycin . - Novobiocin +
Tetracycline H# Chloramphenicol H#

+: Positive, —: Negative, f}}: High sensitivity,.

m~ & |

Bergey’s manual £/\[RPFFli Vibrio BE2 %50 Gram stain ik BT » & 0/129
RSB Bk » Oxidase RIEREE » BK EA%EjﬁﬁﬁﬁﬁgﬁLﬂa ) TEEARES - AN ik =
;\]‘ﬁéﬁiﬁfﬁﬁ = Vibrio BEE V. parafzaemolyttcus V. anguillarum ~ V.. pisciunt o :{:ﬁgﬁggﬁg
Bergey’s manual A2 SHEES Vibrio angmllarzlm o

A LS (1976)® ﬁ"é’éﬂifﬁﬁﬁﬁ.é@ﬁﬁ%_}:%ﬁ&&ﬁ@ Vibrio angmllarmn BRTES
ENEHATRLSL » HAAHEEE—FK o KBS 7% NaCl ZE#ER-HESTE » ERESE
(1973) LpHEHZ IR Bk o o

Vibrio anguillarnm S5 £IRF RAOFEE® o AMEME B ARLHEREERRNSE XS
B fEBRENRREREERR

FAEFERFEBELHRET » BEREFEESRRT » FHREREOLAS® o KRR HATTEE
RAFZEITAC o AEE BRAEAMKER » ¥EBESEBME ARSI  EARLER » XRE
& BEFREEMTREE » RKCHEREFES £ FAKESVERBERE  BH%
Z|RF Argulus japonicus (Thiele) FIE1 s SR N » INEIBHAERIRY o

R4 (1969) f R A ARNEIEERE 8.5°C DT » 9.5~11°C KE2FLEMHIKE » 11~13°C
RRAABEEDME o BREARS (1972)° REHERSE B RMBIENEERER RIEBIBECER -
R 64 (R A TP AR » BAMYARESRERE 10°C LT > AR - ISR
KB RMELRSAERT M4 £4F ) BAEYECTEASUHNRELSTL - BRBITH
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DLAELRRI I » BB S ~ IOPIELE ~ Tl fERR > ENREABERYS R ZER o Bt » FER
BERM EAEREERAL R ARANABRCHEERRE
WEEBE » AERLABRYE Vibrio anguillarum FRTHERFETHAER 10~15°C 2
B BREMTAERLNE » R EARTE TR AERRMESREEI T ? HWRERRERRES o
—BTE » EH THELRRERBER o Bd4 2 iRABERNER » XBREFLAGKE
# URARERAR  BENVHREE (13kg/m’)® o REABSHREEAMARIE - 8%
BRAEER s 8% - BSBREREDNIE - BARIP EREELERI BFERRFRER

HEo
FARR =

ERAKEHR AL AEARIE O » MRERASHEH—E Gram stain [2{% » B8
Byt 0 K/ANE I~1.52x 0.5 ZEIRE » BEITY o MEREZVE - £CBFEREREEFARE
EER Vibrio anguillarum o AHPARBAECRBTRERGEES AR 5~35°C R 1~7% » #
chloramphenicol % tetracycline AFEKZ ML o REEABETAEHEE B RABRAERAREE

mEEANENERTENFERERA BRERER TR RERE o

A il &

AXHEMEEDEE R - ERBEEMNERRRERAR ~ B LR LNEBDESR
WELMHE  AEERERRE » REARARIK  XKERBFBIR KL EHIIIRINET
B~ BRACH BRSBTS D R B R 4 BT R B 5 i 8l o ROVECR - IBHRL - RIS 0 Ll
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Rhabdomyoma in Eel

Frank S. Hsu, and Marty CrHANG

A big Rhabdomyoma located at the head of eel was described. The tumour mass consists
in general of striated skeletal muscle.

—
1975412 FREB— RS - RII AR A VIR » BEWNR 245 o

TR EEBERE

I W% | BREREGE B 28 > (Fig ) AFOEFEIARE - HARBETIER -

2. MEBWENE | ERHRMR 10%hEREERES EER  DIEEEE SR 6u A
s Fll AR AR FHLY A5 TR AR R B BUER i S iR R (Fig. 2)» PR » R
—3{ (disorientation) » [ #R#{k F & MEPYNS sarcolemma BUREFHAM B4 » IREKEMBRZBE » 7T
FUTE FRBERLAE o

A ]

¥ R
BRI RS B MEE 5 FEAREEM PIIEEE RC » RERBUERRENFTS o R trout,
tench, turbot, herring flounder®® &R\ o HBMER AEEAERBULATEH - Fiehiger™® €%
IR B RO o AR - RETH -
O W OE
8 f R AR B i R RS LR o

B8 ]
AWERBEE LR BUER > BB o
X B ¥ X B

1. MouLTON, J.E. (1961). “Tumors in Domestic Animals.” p. 65.

2. LioNEL, E. (1972). Mawdesley-thomas Symp. Zool. Soc. Lond. “Some Tumors of Fish” No. 30,
p. 191-238.

3. WiLLIAM E. RIBELIN and GEORGE MIGAKI (1975). “The Pathology of Fishes” p. 359.

4. FIEBIGER, J. (1909c). Ein Rhabdomyom bein einem kabljau. Z. Krebsforsch. 7: 382-383. (A
Rhabdomyoma in a Codfish)



Fig. 1. Rhabdomyoma, Firm, movable, round mass at the caudal aspect of the
eye of the eel, the skin was dissected to show the mass.

I'ig. 2. Rhabdomyoma showing many striated muscle fibers running in various
directions. H & E. 460
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The Statistic Analysis of Eel Disease in Taiwan

Yao-Sung LiN and Shyh-Min Hsiao

1. The mortality of eel varies with the size of fish, with 3475 in the eleves, 169 in
middle-sized and 122 in the adults. The survival rate in ponds with sand-mud bottom is higher
than that in mud bottom by 895.

2. The occurrance of fish diseases in Taiwan was found to be most frequent in the period
from January through April.

3. Red fin and ulcer diseases are most serious in Taiwan, while the water mold and
plistophora diseases are less important.

4. During the outbreak of fish diseases, only 207, of the fish farmer would consult the
researcher, 6695 of them would make judgement by themselves.

5l

SLARRR » BB EMERRBENTRNER - BREY  ERE 644 BREERDE 13004
B s SREEEHY 14,000 28 > SHAESE 13,000 AR 5 SIS BONT B RS » ERERFHEER
HEAAT o B BENER » @RINPORRER R SXRER - AR RIIROTR  THkEER
BOEFS ARTC™ » BESHERTOERET  RURRLKERN2AERE  REAERAZ
ST » BARE » WIRARBEIZBIR o XN » EXFTNELELFMAERMEBRERE LR
» Proeis RERIARRBIE 2 Btk » MRHEBMSHARRRHAER TSNS E » DR BB
BRzHK-

il

5 &

1975412 A2 197658 3 B » EEFERBE R E HHRE BN » TIHREES B 28 5%
s FH RS 500 5 > SRIFRBEME D - MEXTERABLBEMSHBREER » JRE - 98
I~ ShER (SO0R/AJT) ~ Wil (SOR/AR) ~ REE (10R/AF) ZEESR  ARBARE &
BERZRER T > (F AEYEEREESR AL ZIRTS > D THEEA BB RRBER
HRERTL © BB ~ B4y ~ BBUhE > ETEBNRESHE » Kt 60 5 URETHREL
RYBRREIEDL o

FFREFNRRESR > BAKE 1S 5 SRESEREHINZ60 55 34175 5 o KPR
BT » QIR 175 FEOBEEEATE o

R RN RGNS BB  AKBUR ~ DR ~ BRI - SRR R LML o b (
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SEIEEE Aeromonas hydrophila) BREER (RIREE Edwarsiella anguillimortiferum) Ff5ERE
BB BIESEESYE » WS IER o KA SITRE ZHER » HIERFERRELR
4R o '
i R
—~ JRkER
B A IR AT > K NVER BT TERE 34% - FEBE 16% 0 RER 12% (E—)
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B8 Z EFRTHMNAE 43 2 ST% 2 M » ZAEIREEEEER] o

- ENANEEME REARRRRIIETR (%) Hist
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- T W BRESTEEE YL 2 oW | R0 K| BB
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BRLZEFESRGLEREAN E2) o BHHENRE  ALEEERUSDRERSERE
s RIEFERARERS HEE - WNLES i 8% > B 9% > BMERHHESRETEE
EWEGS 2 bR » KA SRERS bR RS 17%  WEDELNREZHE B
EHEEEESLY 5 EREMEEETEY  aDARS HeRERS 2 BhEFER AR
=R G| (p>0.05) 0 :

== ESBLEBEEEIERLSE (%) ZHE
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2 " | ¥ " | B "W H®
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Bk B-% AT-w E 35 15 18 10
g - id 30 10 11 5
= H 5 8 20
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= o) ] 23 15 20 11
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FEBRERBLEERES » REEET— EI o %ﬁ%"%ﬁﬁﬁiﬁ?ﬂ%ﬁ@%ﬁﬁﬁ@ﬁﬁé
» U TRAERRBERE » FEMETIREY R o MariRms s 6 H | ORE-EER @
AREIF » ()M » (@i&%@%ﬁ? s () E » ()FLfUEEH - MBRBWE » FME-BREFRARRE - K

BUREM YRR

SRR AMBARERERIE - ReGERFZBELIIENR - £ERW
~ BE I IREE ﬁ%“’ﬁ%ﬁ:@ﬁf’%ﬁﬁﬁﬁﬁziﬁm%ﬁ » KERRZ o FEbbE ~ Frih ~ BT - F
fE97 ~ KR ~ MIIWESEORSERE » MR ~ SERER - FER - MORRERE » KERER
BRBY o ENZErhLLE o REURBITBRE » KB U RARE

= AEE AR BREIE

‘ b 23]
FEE-EERE K B ORI M M OB | F 8 BRI B B|E M
=0 O 50 21 5 5 0 18 100
BRE-FT-EE 28 29 24 14 10 5 100
Z - {& 29 7 36 14 14 0 100
= =i 21 14 29 7 7 2 100
B B 53 18 6 0 0 23 100
P 5 36 ] 18 i 20 8 6 12 100
~ RS

BRERZEDRE » BEFEES RaEL R (%&D  IERERAEIEEN  (E—ERY
BEANER - WIS - ERAPIERREREE 33%  EABHREE 29% - KREAE 12%
» HfhZ2E 12% - MR ERIFFRRSRZLBYRE » 1 Methyl blueo K2 > SHHKER

FH HEEDERES (%) L

N = 7l ,

R & - i i i M E (%)
OAE FE R OE A | ol A | (=1 E i}

= B OEi 0 33 29 ’ 12 14 2 100

K OB ® 31 23 15 22 8 100

M oM R 75 0 25 ’ 0 0 100

H {i 33 19 15 19 14 100




60

% REFERAERIRERE 22% (EE) o $14 B iR S SR RN N RT BIOF—M
N B P ARE BRI SR ~ BRRAIERR o BERERER  REERERN S RENRT
DR EUR TR PR IS » RATGRES MR » BRBREREATERY LHREN
£SO FREEE » MABEEERREY LRRHEEE 6 TEL

S A BB RIN » BEFDEAZRABREHAL 66% » BEEREREHNATES 14% >
MBEERIAATAREIN 20% » IR BuiAH RO 2B RIE RN o

; i

FEZHETRYBZRR 0 BUEESE 3% » KIBTO 2G5 » ARG AT 60 [ 85 -
EDL 34% 2B EBFHEAGERSEW 20 AN » FATERE o BEZEBRERTE » BEEEFE
EZHE 04T FERE22LE » 64811 BERF3 AT » FR4TE AEFEL
WILETLES c MPERREZHETIE 16% & 14% o ZHEEPHETHEELES 26% » HEEHER
HEHE » HREERGEEL » HiBSLEHEE o RE 64 £@ A 4E 14,000 A0 » EfE=1X
fi& » UL 26%FRERT » AITTEMZ AESBETEABALTEL « BEftit TAWHLAEBRE
f?ig%&ﬁﬁ&ﬁ HREHRREBOTE SN ZBET » BEAREERERREBBRTEZHE » B
XIS o - .

FRERRLAEBREFRBEZEFRREZ ML » HEHR  RRABEETHZER
LRBEEEFIBERRGPERRZBE o —BARWRERES MBH] (stress) BEREH
BEZEEER  MEAFRBEZESREHE (Meyert™, Robert™, Smith®) o Miz47 H REML
HEMBE » — BB ESEERABRBEARKEREZIIE » KPEEE » LBYHE
28 FREREFERZERSE  RMEET IR 2B 4 o A Schaperclaus® EEIEL » B
ZKEBOSWE » BAZHERBESEE A » F2EBRFBERNESAERRLE » FEEDLE
KiBZBLE R « Btz st » Meyer (1970) RRBSHEARENS EWHEAEE » AERERBER
FEZEY I HEBEREETRE— “RHZA c ERRLBEEFEREZ LR » LHESRE
HEBLHRERL » FEUL - ARENBRHSRERSEMLLEVERS BRI CERH 8%

' R REBEBREE 2 o

S BERRZEL  REFPRENKEHEABZLATE o FRERTEAF 2000EE S
BESRERRSHEMBEN ZKEESR » B 6628 E SEESARENE T ~ 2BiF o BUE
BEERETE  BIEAETR— BEAEY  BEEX - SERDREREERZBEESE  £ER
2 mEFE  BBEE  ARFZHBEERERERZMBRE » PEFISETRES—

Bih

# -3
OPEZE 175 EHEFFT » YBIETER 34% » PiE 16% » RE 12% - TEFEERE
EEDERSMPEE BRI ESRERS P RERERER 17%
OFBERBRERNH » D 1~4 ARBERE  BREREHALS 5~10 o
CRBELHRTE » HEFH ~ BHRRBEE » KEBURRIMMARZ » I SHRRAMNERE
BUE o HAKBORT R » EPUBEZEETEE -
WEMFRERRFTRBENERERSE 20% » DEAERABHEEARZE 66% o

AWERERGABHERE 2B - PR BABERLEEZRY » BLURFIZEX » #HE—0F

o



61

2 £ X B

. 3R (1979). WEEHTHE o BB

WY (1972). £BWRIEE Aderomonas liguefaciens 2 Hig— T AFREM R o ABE#R » 2(1), 22-23 0

BeRE (1974). HEBMMEEREBAHA—HBIEH Acromonas o BHEUKERTF » 34521 » 21-
27.

. SERE LR (1973). ABEEEECHR- I FERABRBZBAZE B MERARKZIE - 2

BKEET > 22), 20-25-

. SEPRE -~ BOERE (1974). RANNEEASKIEE Aeromonas hydrophila I - JF ~ I~ RBMEZ 8

HHZER - BEKERE7» 3528, 15-200

. ERE (1976). FEBRET T o TRNENE » 4(8), 141-1430
. MRYER, F.P. (1970). Seasonal fluctuations in the incidence of disease on fish farm. Am. Fish,

Soc. Symp. Special publication 5, 21-29.

. RoBERT, R.J. The effect of temperature on diseases and their histopathologic manifestations in

fish. In Symposium on Fish Pathology (Eds. Ribelin. W.E. and Migaki, G.) Madison: University
of Wisconsin Press,

SMiTH, L (1964). The occurrence and pathology of Dee disease. Freshwat., Salm. Fish, Res. 34.

. SCHAPERCLAUS, W. (1954). Fischkra, Berlin: Academil Verglag.



il

Bu”li
012

0

i

|

i




	Reports on Fish Disease Research (1) 
	目錄
	序言
	l 養殖鰻潰瘍病痛原菌Edwardsiella anguillimortiferum之分離---郭上卿﹒鍾虎雲﹒郭光維Edwardsìella anguillìmortiferum Isolated from Edwardsiellosìs of Cultured Eel (Anguilla japonìca) Shang-Ching Kuo, Huu-Yun CHUNG, and Guang-Hsiung Kou 
	Fig.1. Light infection of Edwardsiellosis eel. 
	Fig. 2. Heavy infection of Edwardsiellosis ecl.
	Fig. 3. Ulceration of liver and kidney in Edwardsiellosis eel 
	Fig. 4. Edwardsiella anguillimortiferum isolate from Edwardsiellosis eel. (1700x) 

	7 鰻腎黏袍子蟲之組織病理和組織化學研究---黃仲嘉﹒羅竹芳﹒王重雄﹒扈伯爾 A Histopathological and Histochemical Study on a Myxidium in the Eel Kidney C. C. HUANG. C. F. Lo, C. H. WANG and Rev. F. HUBER 
	Fig. 1. Histozoic infilfration of spores in the renal fìssue. PAS+Fast Green stains. 500X. 
	Fig. 2. A Cluster of spores at the vicinity of the Bowman's capsule. PAS+Fast Green stains. 500X. 
	Fig. 3. Invasion of the spore in the tunica adventitia of a arteriole. PAS十Fast Green stains. 500X.
	Fig. 4. Infection of the spore in the Bowman's capsule. PAS十H stains. 500X. 
	Fig. 5. Mature spore. PAS+H stains. 2,000X.
	Fig. 6. Immature spores. Mallory triple stain. 2,000X. 
	Fig. 7. Mature spores. Mallory triple stain. 2,000X. 

	13 臺灣地區牛蛙(Rana catesbiana)、淡水長腳大蝦(Maerobrachium rosenbergii)及淡水養殖魚類發現之細菌及寄生蟲病---蕭世民﹒陳孝禹Bacterial and Parasitic Diseases of Bull Frog (Rana catesbiana), Malaysian Prawn (Macrobrachium rosenbergiì) and Fresh-Water Cultured Fishes Found in Taiwan Shyh-Min HSIAO and Shiaw-Yeu CHBN 
	Fig. 1. 牛蛙(Rana catesbiana)感染Aeromonas hydrophila ，腹部及腿內側有淤血或出血性之紅斑，內臟發紅。(Dr.John M. King攝影〉
	Fig.2. 桃園新屋發現之病鰻,口部張開，上下顎縮短，最下方之一尾為正常魚。
	Fig.3. 感染Aeromonas hydrophila之香魚(Plecoglosus altivelis)臀鰭附近有淤血或出血性之紅斑、潰爛，此魚尾柄縮短為畸型魚。
	Fig.4. 香魚生殖線有Glugea感染，身體扭曲，尾柄縮短。最上方之一昆為正常魚。
	Fig.5.感染Pseudomonasaeruginosa之堉或魚(αariasfuscus)腹部表面具紅斑紋，皮下嚴重出血。
	Fig.6. 感染Pseudomonasaeruginosa等菌之淡水長胸大眼(Macrobrachiumrose~的'ergii)尾部墨黃色潰爛。(張文發攝影)
	Fig.7. 感染T包子蟲Glugeasp.之香魚苗，頭部包括口內帶有許多白色胞囊。
	Fig.8.黃鱔(Monopterus albus)腸道內單寄生白色、裸出之Acanthocephala，另在其外壁附有Nematoda之黃色囊胞(照片右下方)，左上褐色組織為膽囊。
	Fig. 9. 草魚(Ctenop，加ryngodo旬idel/us)茁尾部有大量Trichodinasp.寄生之情形。
	Fig. 10. 牛娃感染Aeromonas hydrophila頭背皮膚潰爛凹缺之情形。
	Fig. 11. 泥鰍(Misgurnus anguillicaudatus)魚體腹面皮下充滿折曲之Digenea蟲體之情形。
	Fig. 12. 淡水長腳大蝦，感染Pseudomonas aeruginosa，腹甲、尾扇爛吾國、缺損。
	Fig. 13.14. 香魚感染Vibrio anguillarum ，胸、腹側及臀鰭基部淤血或出血、潰爛且肛門紅腫之情形。

	22 魚額Nocardiosis在臺灣發生之報告---徐興鎔﹒朱海梅﹒翁仲男An Enzootic of Nocardiosis in Fish Frank S. Hsu，H.M. CHU and C. N. WENG 
	Fig. 1. Formosa snakehead with bloated abdomen, superficial ulceration and  hemorrhage. 
	Fig. 2. Formosa snakehead. showing yellow-while cheesy pus, bean-sized tubercles  on the liver and adipose tissue 
	Fig. 3. Encapsulated absscess ortubercles of various size scattered aboul the kidneys and adjacent to perilon-eum
	Fig. 4. Purple bacterial clumps and necrotic debris in the necrotic foci. the beaded rods are still visible. PAS stain; x960 
	Fig. 5. Pancreas with diffuse granulomatous and mixed inflammatory response. those necrotic foci had purple bacterial clumps in the center and surrounded by thick fibrous tissue. H & E; x115. 
	Fig. 6. Stained smear of Nocardia spp. from 4 day culture mcdium. gram positivc. bcadcd. branching rods. (Gram stain). 

	28 獲殖蝦類常見之二、三病害之原因及其對策(預報).---廖一久﹒楊富榮﹒羅秀婉Preliminary Report on some Diseases of Cultured Prawn and their Control Methods I-Chiu Liao, Fu-Rong YANG, and Shou-Wan Lou 
	Fig. 1. Microscopic view of Epistylis sp. on the shell of the prawn. 
	Fig. 2. Ectozoic algal growth on cultured Penaeus monodon.
	Fig. 3. Moulted prawn of P. monodon and its old shel! with algal growth. 
	Fig. 4. Heavy ectozoic algal growth on Macrobrachium rosenbergii. 
	Fig. 5. Various degrees of flexure in cramped prawn of p. monodon are shown. 
	Fig. 6. Red discoloration. A series of change in color are shown. below: early stage, second from below: middle stage, above: post stage，second from above: dead stage. 
	Fig. 7a. Red discoloration. Prawn in the post stage (above) is in comparison to normal prawn (below). 
	Fig. 7b. Red discoloration. Prawn in the dead stage (above) is in comparison to normal prawn (below) 

	34 一種寄生於德盟鱗鯉之孢子蟲病之初報---鍾虎雲﹒郭先雄A Pceliminary Report on a Myxosoma Disease of the Scale Carp (Cyprìnus carpio L.) Huu-Yun CHUNG and Guang-Hsiung Kou
	Fig. 1. Scale carp fingerlings, (Left three) Myxosoma disease, (Right two) Normal. 
	Fig. 2. Xenomas in muscle of Diseased fingerling . 
	Fig. 3. Spores of Myxosoma sp. (1000x).
	Fig. 4. Polar filaments extrude. (400x). 
	Fig. 5. Spores of Myxosoma sp. (5000X).T. E. M. 

	40 鰻魚凹凸病之組織變化研究---赤田幸雄﹒簡肇衡﹒余廷基The Histological Changes of Eels (Anguilla japonica) Infected by Plistophora sp. Yukio AKADA, Shau-Heng CHING, and Ting-Chi Yu 
	1. Diseased eel. 
	2. A pansporoblast with some sporoblasts. x 400
	3. Spores of Plistophora. x400 
	4. The normal striated. x 280 
	5. At early stage, the muscle tissue parasited by P/istophora with lissue delated, inf1:11l1-matory edema. x 70 
	6. An advanced stage of lesion, the spores released and the muscle fiber with Zanker's degeneration (at the center). x 280 
	7. The muscle tissue with some vacuoles caused by fatty infiltration. x 1∞ 
	8. A serious stage of lesion showing destruction and liquefactive digestion of muscle. x280 
	9. Inflammatory lesion, muscle 'fiber atrophy, among the myo-sheath inflammatory cells infiltration. x400 
	10. The most serious stage, muscle tissue almost disappeared. The lesion is repaired with increased fi broblast. x 400
	11. The parasite migrates into skin. mucous cells increase and activate remarkably. x 150 
	12. The epithelium erosion with spores. x400
	13. In spleen, white parts show the necrosis of red 'pu1p in which parasiles exist. x 150 
	14. The kidney, parasites and brown pigment regarded as hemosiderin arc visible in hemopoetic tissue. x 400 
	15. The epithelium of esophagus, epithelium erosion and in submucosa infiammatory cells infiltration.x 400 
	16. The stomach, parasite in epithelium and erosion of epithelium. X 400 
	17. The destruction of gastric gland. x600
	18. Pansporoblasts in muscularis of intestine. x280 
	19. The epithelium of gill lamella shows degeneration and necrosis appear under the epithelium and parasite are seen there. x 600
	20. The parasites migrate into gill filament. x 700

	47 鰻孢子蟲白點病之病理研究---.徐興鎔﹒張文發Pathology of Myxidium matsuii Infection Frank S. Hsu and Marty CHANO 
	Fig. 1. Scatlered, elevated, white, bean sized, encapsulated cysts on the skin of eel, distributed in a uneven pattern. 
	Fig. 2. Section through the lesion, encapsulated cyst contained many spores in the epidermis, degenerated change on the epithelium is noted, adjacent tissue showed mild cellular infiltration. H & E. X 120 
	Fig. 3. Higher power of the cyst, myriads of spores and some debris are present. sx460. 
	Fig. 4. Fresh smear from the cyst, oval shaped spores with two polar bodies on each side. Wright stain X 1100 

	50 虱目魚越冬期間細菌疾病研究---初步報告---黃銀河Preliminary Report of the Studies on Bacterial Disease of Milkfish(Chanos Chanos)During Winter Yn-Her HUANO 
	Fig. 1: Diseased Milkfish 

	55 鰻魚橫紋肌瘤---徐興鎔﹒張文發Rhabdomyoma in Eel Frank S. Hsu and Maity CHANG 
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