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Studies on the Infection of Nocardia sp. in Cultured
Largemouth Bass (Micropterus salmoides, Lacepode)
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Lai Kam-Chiu, Shiu-Nan Chen and Guang-Hsiung Kou

Abstract

This study describes an investigation on an epizootics of Nocardiosis of
Largemouth bass (Micropterus salmoides) occurred in southen Taiwan during
1987.  Pathogenicity for the pathogen against largemputh bass was also
investigated using challenge test.

The results showed that nocardiosis present in the study was a chronic
systematic infection in largemouth bass. Several disease fish showed sluggish
-swimming, darkenning body surface and unilateral or bilateral ucler. Yel-
lowish nodules scattering thoughout gill, operculum, pronephron, liver, spleen,
swim bladder and kidney were observed. The pathogen isolated from the
diseased fish was demonstrated to be Gram positive and acid-fast. The
presence of aerial hyphae incorporated with the results obtained from bio-
chemical studies may suggest that this bacteria is Nocardia sp. Granuloma
and marcophage infiltration in the tissues were also observed in the interal
organs of infected fish with histopathological lesions. The most important
target organs for Nbocardia 'sp. infection in largemouth bdss :were mainly
localized in tissues of pronephron, swim bladder, spleen and kindey.
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ERKERMERRED —BRALBEENR - BREN EERYERM » KWikH (Large-
mouth bass; Micropterus salmoides, Lacepoda) fiS3rb> —Fl » S 4ERIH HTE KD %
HEFTARRE » h MEMETRT IR » W—EEXB RHHRRAGRAFPHBZ ERBIEE 2R MUBRKR
TERREE BE  KWMAMEM  —EREBEBKRENRY > (HIEZ ~ ZEK » RRImE
TEARGUEEL KR E D REENSRS > WA FIERORAIREU®+55 -

HRRWAIR 0 SCER » KB BRMATENHTRE ) MHRERSENFEEN-5FHE « 81y
PIZEREREUR » KYRIRIOMMIBEIMERAR » SR Aeromonas hydrophila 5 - Hazen % (1978)
A KSR EBHABER (Epistylis sp.) MEZ % » EEEI A hydrophila K&
(Secondary infection) » fmBS@AEEHMMIETE » THIEL o Noga (1986) #%E Chowan
TR AT SR AR » BEEE 2Rt R TR B KBRS R LA Lernaea

B ST AR Bhip L (Departmeﬁt’ Zoology, National Taiwan University) :
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cruciata J3 A. hydrophila - Esch and Hazen (1980) IEH R BE R MESSFTHE I 2 B0k P B — AR 55
58 (stress) s A A. hydrophila $ B RSHKYEMM o Hazen & (1981) ${HIE A. hydrophila
G KYSRER » HEBRZ B4 MBS (agglutining antibody) &g o 4t » Broomker, (1979)
BRB MR E R A EE Lencefield group D Streptococcus ¥4I » Jomiflife B st S
FOETRS AR FE BRI MMNRETES » M€ RS I IR 0 B b T o AL #RE 2
KM BNERAE » RE—HRERUETH MBS EEME (chthyoponus hoferi) SO R
REANGBREREEETEA QLN (nodule) g9 (Tung, ef al., 1986) o

BRI Nocardia sp. BBy » BIE 1962 £k Snieszko & (1964) TERBEZ it
PALBREE o HATHIMER A (Conroy, 1964; Campbell and MacKelvie, 1986) B A3
(Kariya, et al, 1968; Kubota, et al, 1968; Sano and Fukuda, 1987; Kudo, et al., 1988) o
5 #EB| Nocardia sp. o FEARHIR{EESH Fomosa snakehead fish (Channa maculata, Lacepode)
PR Nocardia sp. o FIRWRLL » ERERBRENAMES Nocardiosis fyE#%E Nocardia .
dste'ioides, N. kampachi (Austin and Ausfin, f987; Rbberts, 1978; Snieszko and Axelrod,
1976) R Nocardia seriolae sp. nov. (Kudo, et al, 1988) o 4} » BX% Nocardia Sp. B&
Pl HE + A Kusuda (1977) F|B Nocardia kampachi Z e ¥iF#E (Yellowtail) TR
Wz H%E > Kusuda and Kawahara, (1987) FEEREESLPE (Direct and indirect
fluorecent antibody) i HARBELHFHBIMAZ FRESHRE « MERBEQQEL » B
Kubota % (1968) » Kubota % (1982) » & Kumamoto % (1985) % A » 2% Nocardia sp.
ZEHEBOABIREETTE - '

HRNAWE SR Nocardiosis Zi%fl» WX AEBRERE o B> EXEHNAYHEER Nocar-
diosis ZREHRRBAMBLHITES » LIge A 2 7 A R AR A £ AR B - E A
Wit £z 8% o

wHE R K E

WHIRE 1987 FRIENFR S KM RERS » RERHME » LHENBFRE BREEETRER
LH BESRBZRK o IR AR 704 EERE% » BEFERE - B&RHPREAER
ETEWK (Gram’s) RN (Acid fast) $EEA % o FABEEEA BHI (Brain Heart
Infusion, DIFCO) Z4Rr2323& R Lowenstein medium, (DIFCO) @it » £ 28°C thit
%o

H BHI ##53%4 0 Lowenstein medium MFERE%LE FIETE (colony) s QUM
FERVERE - WA BHI F4RHE#8/% - Lowenstein medium ZITGES25052 BHI R TR i s [
RRSERAE 28°C b WHEHAESE 2R ROEEEZ R o

MIEAYEASERE » HEEERE Bergey’s Manual Systematic Bacteriology Vol. 2
(Sneath, et al., 1986), Koneman, ef al., 1983; Tsukamura, 1981a; 1981b ; & =BT 86 {EH
MBI o M &AL ABIRT B4R (Acid produce from carbohydrate) &b + BT
=R TRMEAKTER (Basal medium) 244 R — MR A LR o BT Mitomycin C
& 5-Fluorouracil Z %% (Suseptibility of Mitomycin C and 5-Fluorouracil) (Tsuka-
mura, 1981a; 1981b) F{g o

O BT8R :
B BHI FRs52660 » NSRBI 2 — @587 » 84 A 10 ml = BHI S 3%Ed - £ 28°C
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FEELK ) BFRECEMEEZ 10ml B EA 2000ml 2 BHI migsgis - R 28°C 24
ISR #F (Shaking incubator) hifE o LREWERZEERRL » EALESER 500 ml
FERE O » RBTHRAGERCE (HIMAE centrifuge, HITACHD) # 4C REER
8,000 rpm T BEL 30 44 0 BARENEERHEK (0.85% NaCl) BHEAR=X » BFAREER
(Hypo) BB BFRKEBKEER 0.1g/1 ZEKR 20 A7 UBREUERZF - RREER
REARZRE  FREBERHEE  FEZHREER 25 BEBRR 15~20cm ZHMBEXYE
e SR ERFEERBESZ FRP # (BHER 120cmX100cmXx100cm) &+ XF 60cm» ¥
BET— 2R FRP fifich - TRAKRE - ETRER > A E FRP +AFEIHH » ARR
HANERPETZSEEN  BITR - TR% 0 HAATREPHRERRGES  BEASE  BR
BADTTE - ERTRE  BHMARE BRI EXF—RTHEZRE  LEXERREAZH
ek ER+XBRRAFHRERKZANSEETEN  BREARBENRR Y ERR
BEZREPRE  (FEEZTREEE -

OFBUBIIFEZHT

HEESEREERRTRZAM » LLEBRE RS HRARLERERERETN ¢ & (Brain)
~ §ifi® (Pronephron) ~ fF# (Liver) ~ BB (Intestine) ~ § (Stomach) ~ &% (Spleen) »
# (Swim bladder) ~ Bl (Kidney) ~ {0 (Heart) RBERE (Mesentery) S8 » BER
Davidson’s BE&R+ » EEBEE » KRK 0 BERCESELE » HEEEXR « AUFBYIK
Sum BrHHEYE o BUBASERPLS (Hematoxylin and Bosin) @& (Tavior’s Brown-
Brenn modified Gram) (Sheehan and Hrapchak, 1980) % Price’s Giemsa (Luna 1968)
REERE - WAXBEBFIEEGTFZREBIL '

& E3

DERESRRREEBERRM  KABRABARZS - SR AEBEARE (ulcer) » §8
~RERM > R B TE - BRE SRERNSEHENFEHLE (nodule) FE (B—) - B
RAMERENEAS - — M E> ERANELBERREREN  BAERMTR O RAVENRE X
ERAFRBNEESTR S TR RO IBRESET BYUER IR RERREEE  FH
BEFHEENSE  ESRBEZERE  AIUER - IBRERERE  FRRERRZ » 8- #E -BX
RBEREEXS > UK MRESERTURBEAWE o 8 WA IIBHME » EEFREL » 1T
EHERMEELE  BRZEREWEEY » BMEN > AoERZEEERAPREZHEE  EA
BHI Figi%£ER Lowenstein medium RESEEDER  CRE» BEAEKEES o HEERIFE
WG BFTAZERESEERIERL ) ERHAMESRE  AlEEs gt kR - CHERSRKRL
FRE ORMEFEREOESR ) LUSEREABZHIIE -

BWAFHBEA BHI Figk%LRk Lowenstein medium RIEEHED » LREHEHEHE
EERFTANEEETRH  KEENVEFTEZR - ERSEERN THE » T2YH BHI FRERLFZHE
EREREMMATFHR » Lowenstein medium BEEEEPZHEERLTK - e BHI RiBEHL
R WE 0 ENABERRZ BB M TREAEE 24 PR AR BRAAESSEK
AR o M ERIERMNRBISEAL ME - £ 28°C bR LRE  SRERENEREZRE2RRK
R MIRBENR  BOEMATREELER - KA HE  TarEREEEBZIHE
MR B S » SRS REARREPEENEE2HMEYE  BREEREZHAEITRZ
WY o AEE4ELRIEMREE Bergey’'s manual SR » HERMOFE—FR « WERBTHUK » AE#H
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Character Respohse Character Response
Gram stain —+ Sodium Lactate (0.1) -
Acid-fastness (weakly) + Sodium Succinate (0.1) +
Strictly aerobic + Decomposition of
Aerial hyphae + Urea —
Catalase + Hydrolysis of
Endospore — Esculin +
Cytochrome-oxidase — Tween -
Molite + Starch —
Nitrate + Gelatin —
Acid produced from Susceplibility to
Glucose — Mitomycin C (zg/ml)

Growth on carbon source (% w/v)
L-Arabinose (1.0)

Galactose (1.0)

Inositol (1.0)

Mannito!l (1.0)

Mannose (1.0)

Sodium Acetate (0.1)

Sodium Benzoate (0.1)

Sodium Formate (0.1)

!

4+t

10
5
2.5
1.25
5-Fluorouracil (z#g/ml)
40
20
10
5
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» Catalase 2Bt RME » Cytochrome Oxidase B2RMRFE o M A% Mitomycin C & 5-Fluo-
rouracil T » B LRBERRABESES Nocardia sp. °

O BT %
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B ROTBHER L o BRTATLARABRAS  OMRIGEES » 0% - B - 195~ ERBREE
WREILE  MUNE  EREREBEE - BAEBEH RETREFRENRE - hEFZHYRA
P DEBERD M BRE c RARBEGTL+X » WREERATEE o MATBRS RLEE 68% » 7
FIRTE » BRRERZE 20 Ry HBR 20%2RPE (XD) » SR NEERAASEE BB
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H]E (Pronephron)
HEETESRERLEE T EERLLE  ARERAEBEER  SHBFHRARTEEST
y BENBEASRERE - BERSBZELAMRER - HPEE L OERZARMILSEE (Ca-
seous necrosis)H K (HE) - EEURIFATEIGRSANEFHREER B - #0F
FUEEE (Basal layer) @Gy HBEKRBRMEMHAERR - MFRVARGEFARPARRE AR
2 U FESHRBEESS (fusion) ¥ XAENAREARTEXLARE » ¥ EEIFHEAILA
B g AT T (Perimysial septum) & ARFRAMEFE - -

58 (Heart) : :

LREVBER —BURER 2RSS WM EEAERR - L BRFF 0 CILE

BIEE s THARAEGRRELE  BERONKER o GHAR (Epicardium) Z AR RHBUR
o '

& (Liver)
s BEASHARE  EEans sty B AR BRERNAR LS - BEEER AR » FH
2 AR - MEIFRAENTE o (AARRURIES - BEFEEEE ELEREHE HAENBEAERET
M TE » 3 B AT A RSN B R BB G EARAHE o (BN ° HELEAREZ
MR o
B25E (Intestine)
METEEMENKLEESEE (Lamina propria) » EARHAMREERIE WHBIRE » HEH
WLE SR o BRI R T A E > FIEBINA s FEMEaEZRE  KARKE
BB RAVE MK B % rh i MERE 2 REMME -
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# (Swim bladder)

BARELAMITESREA L OROE  PMBRSNGS  TERTAERERER NI
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R (Kidney)

EEANE R REES A 2 BT T » ST R R MU AR LR A e
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BB (Muscle)

ILAESERCBERRE » RAENAE LRRALEEMRWES - E&Tﬁﬁ%%ﬁféﬂ%ﬁ (Loose
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AEERRMEZ ABME  EREFHEE BeBZREAHARES R - SENRE BY
FABRNASTHRREEERZRK atRET o ME—BEHKBT  BHEEEBSERZHA
B o (kA bt (E—) » BEEER Nocardia sp. (Austin and Austin, 1987; Campbell
and MacKelvie, 1986; Hsu, ef al., 1977; Kariya, et al., 1968; Kubota, ef al., 1968; Kuma-
moto, et al., 1985; Roberts, 1978; Sano and Fukuda, 1987; Snieszko. and Axelrod,

1976) o

Nocardia sp. R—HERIERLPHEE » BEWRAMZKRE - Nocardia i (Nocar-
diosis) B—ERMUERLRE » TERLREAM » MEMIOMBRERSREHRY: (Singleton
and Sainsbury, 1988) o« BRRRMBHEEES  WE B B~ B X2E - RERGEE (Hsy,
et al., 1977) o FEfB X » ¥ Nocardia sp. REHRFIETS  HEETHEE ~ RKAREKE -
HmaES Neon tetras (Conroy, 1963) » fLf® (Sineszko, et al.,, 1964), Brook trout (Camp-
bell and MacKelvie, 1986) » #4f (Hsu, ef al, 1977) RiE#tH (Kariya, ef al, 1968;
Kubota, et al., 1968; Kumanoto, et al., 1985; Kudo, et al., 1988) % o Nocardia sp. FLHukK
WA B 2RO BEEE  KRVIBRER -

AEEEEERMS  SIFERERMEBERE  BREAEREWKEYE BT BE25E
R HFHEREEADRE  FREMBAZRE » BRAEREFREYE > BERESEK > ET2mME
v MERHMEUBEEE RS TR ACEEER » BNAAER Nocardia sp. (Snieszko and
Axelrod, 1976; Hsu, ef al,, 1977) o AR/ BERHBEZERED @ BAHBM FHE- - BRER
RRTHAEEBESRI BT KM (Austin and Austin, 1987; Campbell and
MacKelvie, 1986; Hsu, et al., 1977; Kariya, et al., 1968; Kubota, et al., 1968; Kumamoto,
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et al,1985; Roberts, 1978; Sano and Fukuda, 1987; Snieszko and Axelrod, 1976) o

Nocardia sp. £ BHI Figsidh » 4 28°C 5135F 24 /NI REBSEREE (Beaman
and Shankel, 1969) BAg7 BHI it » 7 28°C £ 12 NEBERBZERE S
o Nocardia sp. T35k F @EAASTFE 2 EE (Gordon and Mihm, 1957; 1962; Gordon,
1966) SARAER BHI FHEEAPHELNEEER -

EEALRESE » Nocardia sp. ZH{LEMHER @ EWEREYE » BREKE » S8 (Aerial hy-
phae) » JEBiE#t: (Non fermentation) » "4 (Strictly aerobic) » Catalase BBt
Cytochrome oxidase Zt% (Bergery’s manual, 1986: Gordon and Mihm, 1957; Jones
and Bradley, 1964; Koneman, e al., 1979; Schneidau and Shaffer, 1957; Tsukamura,
1969; Tsukamura, ef al., 1979) o RABZ&E{LHHAMA o WH Tsukamura (198la,b) 2
Nocardia # Mitomycin C #E& 10 pg/ml 8 5-Fluorouracil #E& 40 zg/ml BAERSH
o WRAFEZ RIEASHERA » RRETEEAES Nocardia sp. o

ERHPESE » BIR Bergey’s manuak #5H » FRETLMENFERASE Nocardia sp. 2

R RNEEFER) o —RSCERIEH] » KRR Nocardia sp. BEERIBHEME LR « AEEH—RIE L
' AZE T REAERE (Basal medium) MERTHAEHRELR  BSHARROET » 58
BEFIF %N » (EAINELEE o £ Bergry’s manual whigiH » N. brevicatena $EFIFIAEIGRIEEE
 BETELR  HRAEER o (EAXEHEEEE Nitrate reductase » T N. brevicatena HNEE
o THAE N. brevicatena #£ acid from glycerol, Utilization of Berzonate ZE®h o TRE

JREAETF o W Schneidau and Shaffer (1957) {&1 » BAREE L& 5EEHEY Nocardia

sp. BREFIBHBIEELR » RS Urease» AR LIFIA Paraffin « BAEHNRELERE « B
b AERECHES » REETHESL -

HR8 Nocardia sp. HEENWHREREEER » BEHTEYL RS o Campbell 8 MacKelvie (1968)
B B 80mg EVEE » IBESEE » R Brooktrout » #858 43 K BHAE—BET o 1 Hsu
& (1977) A 0.1 ml/fmmEE » Lo R RREEE 0 250 REBHFET - BELEFABES 85ml
CERIRMERIMES B 27 X BEC o AKB+ > FRERE (0lgm/ml) S8 (=%
#) R WARBRIET o BHRELES IBRY > Bkt TLI4E AEREAEMEAHRIERS
HERRYE o BARRBIERIE » HELSRAELRERANEE o

FHESREREZ NBY TS » — gt FHAESAELESRER MAEERFRERIE
% (Kubota, ef al, 1968; Kubota, ef al., 1982; Kumamoto, ef al, 1985) BANEEFER -
Kumanoto % (1985) 15Hi+ MEMHERABTHBRBEEE B BROKPEEERE mZER
R ITEELKRBIRE - ARRTRETEBTERBENIE » LRbHREsd o i2ef:
Kumanoto % (1985) shffilt > B ARLAAR  MELTHF FERRR B B8R b R s e e
MIEFTEE - MEERES » HEXEMR - B5 MEEASEREYE  BREESLEERILE
5t (Kubota, et al, 1968; Kubota, et al., 1982; Kumanoto, ef al., 1985) o MAKEZKREY
R ATREBIFTA RS SR AT o T EERSh ORERE A G - M ~ MR R
~ PEEE M BT R LITE o MEAR R AR IR B A B RAE ARFT S B2 IR HE o ﬁ‘ﬁiiﬁﬁ*ﬁﬁﬁﬁ
ZRARBIRER » HERRTARTRARL o

HRARHBTEHE » Austin f1 Austin (1987) F#AEFIHZEY Sulphisoxazole WFEYE
BED BIER 10mg/g of food » R+ —FEHE » AR IFHIME o Kusuda (1975) B Nocardia
kampachi EtsREEEMR B 0 (B BT o Kusuda & Kawahara (1987) FIRERREESCHE
B RMABR B AEE R HE  HERT o
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