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Fig.1 Symptom of nocardiosis of O. argus
ARRBIm EHRBREEER; B TRREHERLET; C.
BEREREHARET.
A. Haemorrhage, abscess and fistula on body surface of diseased
fish; B. White nodules in liver of diseased fish; C. White nodules
in kidney of diseased fish

22 EBRURETL

BT AR B R R A KB
WU KRB O BE A iE BRI R E B E WA K
BREHRAFMNGN , EHEASERNHRRBHEE
o —BBEFE BELEY RS, HEHEES
VB>, BERHESABRHE TS, BREK
N EERPIESRATRNETRS  R2RSE—
', EREK, R BRI H,

A EMFER BESFPETERAY
BRER GVEXREHA 43 2, BBAINGETLE
¥ (BAR-1) B D b RIR A

OTBSHEIRFE : BB G555 1 b I o T BR AR 3R
BT, Y& IR BE B 4 2L 40 AN 5 40 L X SRR SR 40 Y
EREHNBREEY R, KENARKENERKE
ERFRT L BR, AR EE B2 R
BMEBCRTFE, HE REHE S BRI, 2R
43 BUR (B AR -2) 5 Ziehl-Neelsen i FRFF B 4 5 2 %

PDF M AFfFH "pdfFactory” il H AL www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

2 FHEE S .58EFRERNASRES 211

afE EAEERNTERSMRERET AR
it (B R-3),

QLB EEE 4 M : TEAEIRIEA
FETRARBAEBRK ARNERHERE, X
FHMEEERERWER  Jakb  E2E
SRR, BHATA 1~ 2 M R ERE L RE
af, R\EHESS ERA AN, Bk LK
Y, ZHREHMBTIER EEMZ R, Bl
WK LR R E T LR B E R,

O B EF 4 40 o 70 £F 4 40 i A B - 4555 W B b
EHBERGEH AL L RA RN EEEG
58

SV NEHEARERH MEZR,T4H
JURhRA,

SRR, BEHENGNEH, BER
B, TEHRRIFENALABMELRAR, B
40 it 3 R A W 4 O RN B A4 B R A PR IR SR R 4
M, L FEABHE(ER4) .

SWHBRT . GV RA RN EAL
¥, HEER K, FREOFFEHAEER /D, PHE
FERTL,2EHABNTER, KENPEEHE
HmAaRER, B EREREEREE &, HH
IRFC IR 40 e 20, SR8 1 40 M 7 40 B8 T SR AM L
Hugh 5 RB 2554 HEU(ER-1) .

GVHHBRFEH, BV NMEEK, SR
SEHE, BN RFFHAABEEKR, P H4H
FEERMR SNMEEE-EERKER .4
WHRHENIE GG, HESH S mAI5H—
FH(EIR-5) o

SN HBGE . 2SNV HIME SNER
£F 4k 40 M U BR AT B2 el JLAS H O B T LR P L3R
LR, RIRFEHR N B 5 PR, R
JER A1 R B I T L 40 B 2 1 4 B (T RR-5)

BERNEERAEL.:

Br BAREHAMEY K, M@ ENE
R gn K, AR B R A AR AL B B AR
e 81 I o iR T A N B Y
/NG LT RIRFE At (B AR -4) 5 '8 18] J5 o B 40 R 0 5
YRR B BG4 T 08 M B A R AE (AR -6) -

FRRE R o e E RO 52 R I 5 40 e
Jif B, B 5 A vk (R RR-7) , B 400 B P B9 B O 2 9 3%
NEVEZERTFRAEAR,DEEX, BEEBAH

FEMEF, EHTT AR —NREN E
A% B 1 B BT, AR AEAAR 7 40 B

28 HUNTEHLEY K, MmN B
B An R p B 34 s B TN B RSN B
40 a3 A, DA {58 /0N AR AL, AR A R A 0 AR
BB R V40 I3 2, B 5 R 28 7= E AR AL, 850 A
FER & B 40 N W A RN b R, TR AR
b 3R AR PR E AL, B8N SR 2 W g R R b 4
MRFE, ¥ R (ER-8), S XM E L&
HA M NBS FHRP WAV 25
HRER M,

Pere  BFARKE4REAENE g
IS8 5K VR I 5 RO B 45 W R D EE S W R b
B, AEREKEHH;EHRH,EVRE,JLES
A e R IR, kB2 4 R X AR iR ) B (TR
hR-9) -

SRE S DAMEEHMEY K, M BRER
B, 0 WLSE B 4n B i i , 386 4, O LR M B B s T
o .0 UL B Pt i L TS, S A L3R5, BB TR RS
50 LS B A (B AR-10) 5

Krk  HRRERB 4NN, RIE L BE LA
REGRER; MMEY K, W ; T4 AR
HAE HEA KBS (EMR-11),

WL B MAEZFHALEVER, BB
e ARV, BBk, BT 3, AR, R SE (B R-12) 5 AL
Sz RIMERA YK, W, EHEHFAE,

miE BENEEENGHALTE LR
ST B BAOR B, 1 556 Pk B 40 B R R M 4
Mt %, 88 E bR AR Y IR ST ; T E R
B, 8% E LR IR sE s &, R Et, B EE A 2
HMEIRFE , T B4 W (B RR-13) 5

ik 3 AR RNEHFARZHE
SRS (BR-14), REREAHE,

23 BHREREAERRS

ERER MEZFHEEFREL RGBS
WX, FRANREE, ARNESEE—E, Wk
SHALD A P —B(ER-15),

2.4 BRUREEZL

B EF BME WA, 7S BB BB
RUARBWE, EESHES N H REHHR
R4 E (E 2-1) , mEAA T R ILIFE M
AL, 5K E YA BB ST mE, P

PDF M AFfFH "pdfFactory” il H AL www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

212

P 2%

B2 wRERERNBED
Fig.2 Electronic microscope sections of nocardiosis
1.5 B R, 85 3L BTm , x 29505
2. ETHEKEREH, BLFIR, x6610;
3R B R FTR , x 11 500,

1. filamentous and branching bacteria in nodules(arrow) , x 2950;

2.the fine structure of bacteria(arrow), x 6610
3. Fatty degeneration in hepatocyte(arrow) , x 11 500
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1 ABEFRZRER, HEQ), FRM),SE0), H.E, 47 R 400 um;2. H.E R, & PR HBEL RIS EREE (Y ), 3RR 20 pm;
3.Ziehl-Neelsen fLERITH e o, AP W E RO A (V) HAEATEI S M RO GHRREN IFR 20 ym;4. EFERIMP(V ), H.E,47R 50
pm; 5. EHERFEH (V) ,H.E, 3R 400 pm;6. \F/NE E R 4IMAN A dE, FRBEKEARMEARAERE(Y ), H.E,3/R 50 um;
7RI HE(Y ) H.E, B8R 50 pm; 8. 88/ E R 4IRS A BERIL R G FER(V ), H.E, 7R 200 pm; 9. BEIEH B gEREZ | 1
FWMm (V) REFTHR,H.E,FRR 200 pm; 100 JLAEHI B W3 5@ MR RET (V) ,H.E, 48R 200 pm; 1. 2 R 41K 1 411
B, R TESFASEENETER(V ), H.E 7R 200 pm; 12. B B LT LA AT #E, Ik T2, %@ 3R5E (Y ) H.E, 47 R 200 pm;13.
B EA R REIE, BRET (V) H.E 48R 50 pm; 14 SR EPRZEN (4 )o H.E,ARR 400 pm;15. FHEER , BAELETZHEFR
W2 R (| ), Ziehl-Neelsen HLERFF B 48, 3R R 20 pm,

Explanation of Plates

1. Typical granulomas nodules with three-layer structure, internal layer (I), middle-layer(M), outer layer(O)H.E, bar = 400 pm; 2. Filamentous
and branching bacteria(arrow) , H.E, bar= 20 pm; 3. Claret filamentous bacteria, branching, occasionally beaded in necrotic centers(arrow) , Ziehl-
Neelsen acid-fast staint H.E, bar= 20 pm; 4. The nodules of initial stages(arrow) H.E, bar= 50 pum; 5. The nodules of Mid-late Stage(arrow) H.
E, bar=400 pm; 6. Denaturalization and edema in renal tubule epithelial cell, lymphocytosis in interrenal tissue(arrow) H.E, bar =50 pm; 7. Fatty
degeneration in hepatocyte(arrow) H.E, bar= 50 um; 8. Gill lamellar epithelial cell swelling, clubbed form; nodules in gill(arrow) H.E, bar= 200
pm; 9. Congestion, lymphocytosis (arrow) and nodules in spleen H.E, bar= 200 pm; 10. Cardiac muscle fiber swelling, rupturing and necrosis;
nodules in heart(arrow) H.E, bar = 200 pm; 11. Epidermic cell denaturalization, necrosis and inflammatory cell infiltration; nodules in epidermis
(arrow) H.E, bar= 200 pum;12. Skeletal muscle cell vacuolar degeneration, swelling, rupturing and necrosis (arrow) H.E, bar = 200 pm; 13.
Necrosis and nodules in lamina propria cell of intestines (arrow) H.E, bar = 50 pm; 14. Nodules in ovary (arrow) H.E, bar= 400 pm; 15.
filamentous and branching bacteria in nodules, intravital perform (arrow)Ziehl-Neelsen acid-fast staint, bar = 20pm.
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Plate Histopathological sections of nocardiosis
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Histopathological study on nocardiosis of Ophicephalus argus

CHANG Ou-qin, SHI Cun-bin, PAN Hou-jun, FU Xiao-zhe, WU Shu-qin
( Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China)

Abstract: In October 2006, a similar nocardiosis of snakehead( Ophicephalus argus) , cultured in pond, broke out
in Guangdong Province, China. Infected fish showed distension of the abdomen, with compact granulomas
diffusely distributed in the visceral organs. More acute lesions such as ulcers and muscle necrosis, necropsy
revealed multiple yellowish white, firm nodules, 1 —2 mm in diameter, exist throughout the kidney, liver, head
kidney, spleen, gill and branchial arch. In order to diagnose the snakehead of suspected nocardiosis, the
histopathologic changes of the fish and the morphology of the Nocardia sp were observed under optic and
electronic microscopes. Histopathologically, typical chronic granulomatous lesions appeared in those organs,
including the kidney, liver, head kidney, spleen, gill, branchial arch, heart, intestines and ovary. Granulomas
nodules have a three-layer structure. The center of granulomas nodules is caseous necrosis, necrotic area is
surrounded by macrophages and epithelioid cells, and fibroblast and fibrocyte lie in extreme layer. A lot of
filamentous bacteria, branching, occasionally beaded, were visible in necrotic centers. These bacteria were acid
fast when stained with Ziehl-Neelsen. Under electronic microscope, there were a lot of rod-shaped bacteria, no
virosome in the infected organs. The sizes of the rod-shaped bacteria were approximately 3.5—6.5 pm long and
0.45-6.8 pm wide. According to the results above, it was diagnosed as nocardiosis. The main histopathologic
changes of the other organs under optic microscope showed as follows: Denaturalization and necrosis emerged in
renal tubule epithelial cell, and lymphocytosis were in interrenal tissue; congestion and lymphocytosis was
showed in spleen; Hepatocyte appeared fatty degeneration; The gill lamellar epithelialcells were swollen, and
cardiac muscle fibers were swollen and ruptured; Damage to skeletal muscle included skeletal muscle cell vacuolar
degeneration, swelling, rupturing and necrosis; Damage to epidermic cell included denaturalization, necrosis and
inflammatory cell infiltration.

Key words: Ophicephalus argus; nocardiosis; histopathology
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