muawIm
2006930

b Bk~ B
Journal of Fishery Sciences of China

Wl 13 Na.l
March 2006

BEFARAFTHNERENEE ARENHREFRR

WwE R = e

(. PEATRPRER BARESHFREPLC, T LW 214081 2. [LEFA~HANR M, ITH WX 210006)

PR NIRRT | D A B A M Taki fagw absewores VR ET IR, BRI 0006 B MR (25 £ 3) g BN
MOARAE TRNSE,BRFRECE, WAL CRERE, TEMS ERN.ECEDS 100%. WERSANERRL
R AN ER S RS R AR MM SRR N Sehournad 158 3 37T 24 h R DRG
EROMERFR:72hHRCEWE, NFRER SRR RRRT. MM Arsworth( 1973) JCM 52 RETR S

BEYERM Mucor sp. ), A TER-OW AW, U007 7 570 0 1 O 0 0 05 0 00 7 S e AT AT, 5 1
#5020 d JEC WAL 100% M KRR RANEW L. HEXRUNENE SR EK B RS,
AMEREEY 6.0 24 )g/mL; RENN I - AEEREX. ARSNTREER NENAVRE X TA0 N

#RANMREOY BRI MEAR: AATN AT SN, B, (PEA™RY,200,10)

269 - 276

3 PR EET PR 4 PR f Sty ]
PEARE . 9.8 TEHEERA

B A B h M ( Takifagn sbwures ) 88 8
(Osteichthyes) . SN I 88 ( Actinoperygii) . WTE 8 B

(Percomorpha) , M % B ( Tetraodontoidei ) , M # ( Te-
trsodontidae) , J AT 159 )0 R EEch T BRI
0, AR ERA 9% T PO BS IO O R A A
ATRMEANORES, KA TRALHH TR
AR, A 0 I L A
RN EERE, RETE R, 20002005 4

MO M % 0 5 R R A i W
0 1 1 0 0, SR A TS O,

EhHAENEYNES, FEDFRNEaN, W
Ao SN IO, ST E 0 LI 0y, RN ) 9E
RS 100%. AMAE W NMESHN L%
P TFAGHOETN. HRA R 0
AU MMM TR, XA
MR MMB N, 2K S MW

ML GR R A o A I N
Ao ST IUOH R DR T N N TEST R 1T U 5

N TN T e, T
MBI MR — W RN RN,

SWMAN 2005 - 06 - 20, MHTEM, 2003 - 6% - 05.
EAA-PEA~RPELRARERNN (00 -1-7).

TR 1008 - B7HT - (2006 M2 - 0269 - 08

1 EESHE

1.1 #8

1.1.1 SR BHEREIR TN 20 REAILEES

SRS, AEMEREE H e 120 B BATH

R RMAN ERR(2523) g1 00X

BEES TdELE, WRERENES NTER.
TERANEAT “FECPLTRANNE,

kil 20-25g.
1.1.2 SBNE.XBAEY Ssbousud $HE. N

NEEEH IR AL MH 36 % 36 Fodit kA IR WA
THEEGRBTEWERRA, WANNYLR
ME WA MR WA A EEEMEY
B2 AW~ E&.

1.1.3 MEANK SYWRKAS MBETER
HERRNRRESTHRS. HKXEEW (Mucr

msicecdo } .
1.2 XEH®

1.2.1 BRMEE CWBRRNEMmOE s
S 0. NN EYHEE®EN N 2%

SENA - ERW19% - ). & B AEATSMANRE Fomal: yugyy@ e o0

AROE N . Eowed chonbuifpbl. m

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

m Ll W

moe

KOH WU Py St WS FOIE W e, Fad
SRRELNEANN,
1.2.2 WERRE CHEIWERS, 5 9HEs T

Sebouraud FCEURY: ML #0542 06 1S9 ML, 006 9 4
ME2ST STTHOBTRIEFIMNEIELTZh96h

120 b R MLEEI0E AN

1.2.3 BARE HorAMBRS KETMW AS
3338 IR Saboursud R R, REAL TSR
Y WITTC,24h 48 h W72 h RGN F Es
FoOHALR RS o e SRy KIS,
1.2.4 MTEREME 55788 I1E M Sebouraud

FERURI I, 55 37 C 72 h MULAR RS , 65 i
A5 ml 10% JC WM SR I8 8 R K R

T LG N S o LR 2 ] Densimat BRI
e EREE T 0.5 MFC(S h ),
1.2.5 SRite

(A TMERLR. SETRE KR
PR 1 R EL L O 0 BR R B e, RS
HoH . WH 20 K. SMBITHEEER HHER

Rl ®. o HiE SR, ek 3 M.
MIEMAR . MKW ME AR 0.2 mL, M

B2 0.5 MFC 88 M EN 0.2 mL 10%
18

QalER HilRa R, BE FEEE
HE % 2.5 % 10° CFU/mL Acdked o of WUH Wik 22 6
il TR R,

i SR SR LR TR

HEHE S 2.5 = 10° CFU/ml. A fkdb ; #5 2F BH 08
BETeakxiked,

QVhEERLR. SR/ RN 2,
Wi S NS PIMMIEN 0.5 ml MR 0.5 MFC
TN R LR 0.5 ml. 09 10% LMW
MW, W AL i 3 N,

1.2.6 AOUBELE

(IERAEMESERIR RN RE(K -
B) AR 0.5 MFC i TR MR & T Sabournud
AERTL. ARNGK AR AWK . KA
EF U BRNNERBERNT T TCER T4,
L] SN CEa

(M ANF B LR THAHEAMEL,
#§ Sabouraud [CBMTH I 4605 fL &5 8RR ¥ 45—
SO, ARAT, 6T 7wl €6 LW MR
AMBRE MEEGK D sk L Row SHw .S

- WM AW 7 BN, KR A
e, JC XN B RS pg/ml 3 g/l
bpg/ml. 12pg/mL. 24 pg/ml. 50g/ml.

100 pg/ml. . 200 pg/ml. 300 jg/ml. 8 400 yg/ml.,
IR % 0.5 MFC 8T 0.05 mL FR{ERT

WHBRERSG L B 3TTHR 74 FUEGR,
A T I 0 0 A e B A I
EAMRESWERT(MIC). FodiRERiRLH
PR R B TSR R A ERARY
B e M.

1.2.7 WRYEE WHEYE  MIOR0A N

At s MR M. N YR,
Bouin's MUIEE 24 h, G MM, 814 HE RO, 8

o,
2 &R

2.1 EnWmeE

TEVE iy 90 5 UL O L6 O R T
W, e AR R A IO, W R AR,
£, A I S IR, BN
Rl R AR NS S R,
2.2 WERW

SN A Seboursud BUEE 25 C . I7URAT
BREM FRABEKE, UITT 2SS CEERYE
T, Sabournud BFFOL 37 CHR 8LEEEN
Bl8em MKONN, WESRSRERTNG

CES ECh RN L SR Pt LN
$50.8 om, RIKEIGWEN, N FREBLRE,

120 h K50 SER ¥, 708 B om, MAEREL ] om,
AEEEREIITIHERBLENEELMAR
HRWE. UENSPLEFERRE RETEK
W SRR R Y MaRe,
1.3 fneE

FRAALFORRLS 37C .24 h MR RAWK,

00 N, O TR A PR TN,

¥ S VAW L P M0 GiFd 2T
F. M8 5.8—8.2 pom, MU0 %N 15 IR BER
SR, RETENCH, EMRE, FfBENESL
ERNESC RSN -, I Ainswonth 1973
SRRV B M N THE ( Muconcese),
E B Mucor sp. )WDY,

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

mim

LLEL LR 'R e R0 1 [h i (il il s m

1.4 HWH
DR 20 MY 11 KERME SR 6
BE, JUREAR 15 100 250 00 4 A HILL: O 18— 20 X Mo

HBPET FETC K 100% (% 1), WSS
A LT A 005 0 0 A R A 9 N

SF. EMNERAN CEHRWHERE. FEX
FER.B 1920 KHREC, RCEO% BN
FREBESERIUAERRNANT, RHEL
90%. MR B R R EE TN R
B AMESEER UERS AR RN RnLL. B
AR 20 REARIRE LI A& LW B Fik.

ARUNERTEMN TR R 3 d G 6N, &
R A SO O R I 0 R

Wl e, M 4 RN 710 d IR

L0061 S MWFEC L, P R R, W
HWTT AR ERS BRERTL, WAT
HERHSSGERBER, 0 RHERARNRE

LAPS S L L NoEd B2 L EE B R
AELL U G, 00 i 4T

1.5 Hukk
MEURARNENSR STR 0K X
KBRS 21 0BT RS TS,
ORI 5 4 o G 0 ) R A
(MIC)IMB MR R 8 K B Y 8E DK
BRI 6~ 24 pg/mb; UCHRLIWAS - MR

W, 201 R Y 12 50 pe /o 200 WIK
B P R A R B 25— 100 pgdml.

100300 pg/mL 1 200~ 400 pug/ml.,

K1 AISRMETANECAR
Tab.1 Maertality of artificially- infecied obscure puffer

Bl ind Desd number

B A K- BRAnd KRN
s l6thdey 1Tthday ISthcay 19thday 20thday 21thday 1ol dend no. Merulity rie
FMRD lrgten 20 1] 0 o 5 7 4 16 L]
SR Wonmd n [ o 4 8 5 i 0 (1]
BT Dapyang b | (I 0 0 0 0 0 0 ]
3 B Conrd 20 i 0 0 0 0 0 1] ]

%! RANARMYSNERESNES
Tah.l Minimal inhibitry concentrathon of separated strains with anti-fenguns medcine

HERNAY REDNREjgml ')

HEHWE Nearin 6-24

MR K B Amphoternicin B 624

B Mioonands 100 - 300
HE® Foonanls 24 - 100
i Keoconssde 2K} - 400
S- MUKW S - Mucyiosine 12-%
RiEW Kl 12- 50

.6 MAHNSTE WHFFAR ERR BN A e (PR 1 -6), kME

501 100 M0 3 T PRAE B0 O o N N
SLER A o o N R, o DL R L

1), RN T MR R TS R
SO LA SO B L AR 1 - 1.2.3.4. (kM
it B PO MU IR A W R
PO A R, 51 R A B W T ELBUR
JE(ERE | - 5): M FHM ORI A DEAH X

TN A DUNSHOL(EET - 1) 9 R4 8
A NASECHERNNE(MEED-2), L
M UDETEERMMERAPRWARERE
(RN -3 A0, AR T - 4 WD) K FHE
B, KRR MRS (AR - 5): Wi
SLEOUNLES S0 SR IE, (W A , iR R AL
(Hﬁ lI -6}

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

m Mk~

moae

AT R e R U T A R
. HANSFARREAXKH, AUARE
de 5 P EOm S, e GRS E RS, I
PRSI A O 0 T A A SR P

3 itig

(1) BB Ainsworth MM RER S ERMN
4 W ¥ ( Zygomyootina ), £ 8§ 8 ( Tri-
chomycetes) ., E® H ( Mucorales ) . £ 8 # ( Muco-
racese)  EWM( Mucor ), ERMITEEETFTEN.
A ERREHANEP, B -BRLHSSR
M, ERENURE R R RN T Rk el
i RA L GIESRER, - XRanRFAWN
MY, ERMATRAYANEE TRAMT,
FAMRITRER S G THE S Bk nEE,
BRECEEANARNNSARBREN", o
WAREHWE S S WE A Kochenmeister 1855
AL TR A, B P SRR A
Ml FT A SN BPYHLTENE DR ENWN
T Akt i A R R,
B RmtnE R R TR ES RN
ERETRENENRECH SEm'™ oa
LU TR R AN B iR, £
SREATHE RN R NS RS, LNS
PELE BT AMENARET FEARENNER
Ewaty MLt S ematy e,

(2) MBEE 785 I PSR P B M o] L, 8

CES 3 Bl Bip J B X Ry 2 il Lt
WRAGABER. FEEN MY 3 MR
BERL K AMWLSIEMFRR Y £, @

ERTRREER FE GRS ait R e
PSSR TE L%, MAE BT A 00 R L
Ef M2TRARTAHERaS. FEEC: N
P o O S R R N P ELBURE R B W
EATEREASMRFHR LN THRWL %
R, LU £ A Em AN 1AW
HERTEEREANKHS, FRAKNLEDL
B I, 5 AR S, M A R i
MEN. MTELENEANERENT. AR
RUm®hho MERRATETHENe S
Sl TR, [0 48 IR R, SRR R AL
CL B L RPN (84 2] BRIt s B
Lo Rt L ESS g S ES WL ]

N, e DO N E R

(3008 5 MR MA T WL W, M TRmUI

HMF s, 0P B R B M N RS
400 O Y 624 g/ fELM 24 BRI
RAAEE, i TEEMONE L0 ¥
i 0 A e (| R RN
L I L WA Fogcp g R 3T
2 LT T ] Wk S W]
RN CEDWANE . S 2MERNEEEN
BURAIBIR M. e & Rt~ ERei=x
ORI 0 S R S M2 A, A
By fi R EF OO FEN .

L L4 B

Ll

(2]
(3]

(5]
(8]
(7]
(8]

(9]
[10]

[a1]
{121

(13]

[15]
[16]
(]

(]

WEW, AAREEPRH LSRN *Nanig,
1985, 12050 14 = 15,

WO WARSNOR] MR, rea(12) 15~ 1
VAN EHRE PR ] WA,
n

[4] MEE.NEE RTHTRREWERR(M]. L0 AR

PAEMBELL, 1998 427 - 428, 46t — 460, 4K - 4K).
MM WE, BGOSR M) 0,
198117 - &7

Airowonh G C, Sparrow F K, Seesien A S The Fug An
advancod Tronsise] M. New York: Acadermic Pres, 1975,
& B ETERESTE(WH2NIM] RN TN,
1984, 449,

ERE SEANNEIM] oy AR R AR,
183

LR WM. R AR T, 0
MEE AMEETRIM. E&, EMRFECREL
1979,

EEHAE BEY.A FE SRCERWAUNEYE
017 TN L. 1w 01),20,

TR SRERNE . RN, 000w
-M1

(WM AT o CRawENRGL AN
1], WiEHk PN 1999, 801011 - 14

| R NN TNR.Y LPEEAMRESRRTRS

1], WPMEEEAL. 1998, 29(1) 83 - §T

ERE FEA SRR LECHMNuSNH)] bup
I 2000, 5009) . 40,
WOAE EEEWN
124

Pl MEEFRENERNET MM L0 N
DAL, 2004 114 - 115.

CET W ity W T AN -
(6):34-37.

T e e 1981, ()

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

wrm ERNN WNERRMEA TN ERNSEE BN WA TR m

(19] WML Wk REENEBRAANNERN®] Fx [21] HRE ENNENNTEM] KNP EARNEYRSL

RER A, 2000.6(22) 08 -0 T, 1984 220 -1,
(0] Ripgen ] W. Medicnl Myookgy. Ind[M]. Piuladeiphia: W B (2] Julesogoakn C, MECW. KMPER(M. L0 REHN
Swumders. Co, 1962, 615 - 640 i, 1980, 177,

Clinic and pathelogical observation of glasshouse cultured obscure puffer Fugu ob-
scurus infected with Mucormycosis

YANG Yusn-jie', CHEN Hui®, HE Yan-hui'
(1. Freshwater Fishweres Research Centre, Chinese Acaderny of Fishery Sciences, Wi 214081 ,Chuna; 2. Jiangso Presancial Aqaanic
Technokogy Extension Station, Namjing 200036, Chna)

Abstract: An observation was made on indoor cultured Fugn obsrurus infected with epaphyte. There were
some white spots on the body surface, which gradually tumed yellowish brown and form circelar pale cir-
cles. The central areas would abso get ulcerated and croded. When section was extended 1o the musde, the
mortality would reach 100%. The results of microscopic examination, pathogenic separation and cultune
showed that the hyphae were thick and branching, and the gram-positive mycelium of a fungus had no sp-
tum. The hyphse grew at optimum conditions on Saboursud culture base at 37T ; the hyphae top showed
light yellowish spore sac after 24 h; the hyphae showed grayish loss after 48 h; the hyphae created gas and

grow myeelium; spore sse matured and relessed rgg-shaped sporangium and spore after 72 b, Anificial in-
fection exmmination indicated the spore of these bacreria could further infect heslihy obseure puffer by injec-

tion and wounding infections and the identical symptom would appear as naturally infected fish with the
mortality reaching 100% within 20 days. It had great disease-causing capability to laboratory mouse.
Medicine sensitivity examination also showed nystatin and amphotericn B were most sensitive an inhibitory
concentration of 6.0 - 24 pg/ml., and K1 and 5-flucytosin were the second sensitive. Histo-pathological ex-
amination showed the muscle tissue invaded with hyphae causing neerosis and subsistence edema; the gram-
stain of hyphae showed branching and rectangular; there was large amount of big baculine or globular
mycelium in small blood vessels causing embolism. Based on G, C.  Ainsworth Classification System
(1973) .our preliminary analysis showed that this strain belonged to a Fungus of Miscor. [ Journal of Fish-
ery Sciences of China,2006,13(2) 1269~ 276)

Key words; Fugu obscurns ; Mucor ; separation and identification; histo- pathology
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1: Nowmal epidermis snd hypoderms(  100) ;2 MNormal snall blocsd vessel( 4 ) { longitudinal secvion, * 100);
3: Normal muscle tmor ( irarsverse sectson, % 10014 : Normal masde el longiudinal section., = 1005 §;
Putrescence of epidertnis and hypodermis 4 ) % 2000 ;6: Ulcer in granulstion tissue and a lege amount of the
bag beculine or globular rycelivm in the expanded amall ven{ * ) % 200).
Plate Il

1 : Large ameamt of hyphae smvasson m omescle tmsue] ® 1 % 400} ;2 : Hyphae branching smd sppoanng recian-
gular in mucormycoses hyphae gram-sumin (4 ) = #0073 ; Embolism caused by hyphae invasson in small vessel
{longtudingl soetson}{ # )( % 200} 4: Embolism coused by hyphae imvasion n small veed ( 4 ) { transvene
section, * 400) ;5 : Ederna around the hypodermis( 1 ), infiltration with a large smount of inflamenstony cells
(<2 )( % 200) :6: Necrosis and sutwistenee edema of the muscle cells nesr hyphse el 4 )( x 200) .
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YANG Yuan-jie et al: Clinic and pathological observation of glasshouse cultured ob-
scure puffer Fugu obscurus infected with Mucormycosis
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