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Prefacé

Forty years ago, the late Professor Nie Dashu started pioneer researches
on fish diseases in China, With his leading roles, the Department of Fish
Diseases of the Institute of Hydrobiology belonging to the Chinese Academy
of Sciences has ever since made its efforts to the progress of researches
on fish diseases and has contributed a great deal to the development of
aquaculture in China,

Like any other scientific disciplines, researches on fish diseases include
basic and pure scientific researches, and of course applied ones, Many of the
later kind conducted by the China’s leading research team in the Institute of
Hydrobiology have been applied to aquaculture through various ways in China
and have been proved effective in the control of fish diseases, However,
results of pure researches can not,for many reasons,always be published when
completed,among which are thosz on biology,morphology,ecology and taxonomy
of pathogens, and on pathology, pharmacology, immunology, Obviously, the
delay of the publications is by no means of any help to the development of
scientific researches on fish diseases in China, as many of these researches
are cither of great reference value to further researches or of significance
in the teaching of university courses related to fish diseases,

In 1984, a book Parasitic Organisms of Freshwater Fish in Ching, written
and edited by staff in our department was published, and is widely appreciated
by collegues from all over the world, Thus,our department decided to organize
symposium on fish diseases at irregular intervals and research papers from the
symposium will be published as a series entitled TransaCtions of Researches on
Fish Diseases, Inorder to achieve academic exchanges and to improve researches
on fish diseases, original papers from other institutes either inland or abroad
will be considered,

The present volumn contains twenty—-seven rescarch papers by tweaty-five
aufhors, of which 12 papers are concerned of parasite fauna and taxonomy, 4
experimental parasitology, 2 parasite ecology, 3 fish immunology and 2 fish
pharmacology, ’

The publication of this volumn has largely benefited from Mr Xiong Mulin
and Mr Chen Haofeng of the editorial board of the journal Acta Hydrobiologica
Sinica, to whom our sincere thanks are due for their efforts in keeping all the
manuscripts at the accepted scientific level by the journal, We also sincerely
thank the China Ocean Press for publishing this volumn before the Third Cong-
ress of the Chinese Society of Fish Diseases and the Academic Conference in
commemoration of late Professor Nie Dashu, which shall be held in Wuhan in
November 1993,

Department of Fish Diseases, Insltitute of Hydrobiology,
Chinese Academy of Sciences (Academia Sinica),
May 5, 1993
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B g g 1L 55  OK T L P S R ) 1 — s BLARRO R AR B
I B 5E 44 0 Wi PG 9% 2 (Reovirus of grass carp I GCRV) ™™, 3t Bifn 414145
FRE TS EA I T T, A5 (1987) UL B T ILANY M WOR LT SLE T . R SRR
BFIE R I R 20 05, B4 2 BALMAY 21, SBAL I, AURRIE . A
SEH BT (B TERR R (2 o UV SR SR R SO B . SRBE . SLRAFIIAE
R U8 5 1 L

PR 7 i

WEBE Ak DU A RS K ) R BRI il e it AL 8L e 47 T
—20C A, 4.

REE (KT 10—80gi K0, WOEARFTIAR Y BT 1 2 %ok {i 20—30min
BRI s SRJRON R SR P 3 y2ah, 400,

ALBRMRRSE KGRI FEOAL, B0 W SR, RE, GRE
0.01ml/gfRTMIEI G, AR, A0TSR R ISR, B R
A . KRR AE28—30C.

1) MB4EsA%E, 1984, SEEAMUIREARITIESIENICS. 220—233,
2) AT, 1985, MK, (1).14—17,




R B S S A O R0 £ 1) ML RR I SR T S e 4 d L SNSRI
TR 97 £ ) PR SCSE R TUR e SR W B, BB, 5B R AR RO X £
FIUIFF LD R o AR KT R I RS S . 9 AR £ P ISR SR 76 0 R B IL9%
BT B RERE TR IR 4 SRR 4 B R O M R ) B, R
RIS 15.88g, JHYITFIELCoME BRI 3R 1 B LSBT 4 C K A Ze30minZE 45, B (3000r
/min) , WO RS, SN 0 CRTE, &5 .

MBMEHALESH (1 EEENE . AP ER (GPT) Ji4 R Al Bak,
SRS (CDH) RN =MoL "R 2, 4- @SR RN W
BT (AKP) Jla- ULk, BARZAT BB (OCT) A5 ARmMEET
BEWE IR 40 2 IR, 1) 2T O 5 A0 I 7 4 T RR I 2 € S S 7 SLAR K G
FATH (LDHRETH) FESMRSEEIRKE: . BAmoE. % 6E a4,
BEERRTBEE, REUN T 2B-I5: HERASE PR EEBaE.

HERIE A TR S S G RE AR 2R BE R AR, H ARG
BEA IS AR R i B R AT, SRR I 45 % 1 57 A I W IE B4

2 R

1. 5z B BF 55 5 40 Bfa 45 2 B9 i 7 5 ¢

S PR T S TS T A0 M A5 5 OB ) A N R U . BRI NE . PRk BE R
B . SARDATHES R MR AR LIS Fride, RUgRILEL. 2. K& P
WEBA WA WHRAT. RIrEREAmEE, Z2ATERYE 445 B RERE Me .,
L2 R A SO R e A o T R AR R 1 g e U R R A i o
B, H¥EHEEDNT0&-FIRHRA . SEAMATRBE Bt B8R T4 KRR A0
WP A2, T AR IR WS PRI .

1 75 FLER R A SR T (LDH) Mg REIEH FAFMA 6 KXW, BT E P

F#1 FRBE AT R A0 B IR B T 2

Tab,1 Serum enzymes of refected the injury of liver subtantial cell

n#EsH ‘ E%M BRM RBH

Blood parametiers Normal values Latent period Developing period
BAEERE 45 5+11,21° 63,3+18.5 83,3+24.4
(GPT) 1IU (43) (34) (22)
RITERBERS 1374383 191,7450.3 182,7+43.8
(ICDH) 1U (37) (29) (25)
REBERS 18,2429 20.940.9
(AKP) (37) (38)
BREBREFRBHRE 6,620 4,7+1,5
(OCT) m-1U (10) (8)

o HE LiREZEMean+S D,
FMAEE M E#AE Data in brackets indicate number of fish examined,



A LDH- | <LDH-2 <LDH- 3 <LDH- 4 <LDH-5, fij 5 fa 75 ## £k 39 Fl & J& 391 iy LDH
) T A A X 35 4k A ZE AL, R fa e v ARIY) R SR 3910¢) LDH [/ TG A A0 I8 VRIS
LDH-1 >LDH-2 >LDH- 3 >LDH-5 >LDH-4 >LDH-6 . 3 H 75 ¥4 ji i i Ik
LDHF T F % fE AR OLE W B2 -5 X4, FJHLDH-6 .

%2 E¥ENFETABRNEHEIHENEERFE
Tab. 2 The order of relative activity of lactate dehydrogenase(LDH)

isozyme in diseased and normal fish

a 5l f LDHRAL B & KR
Qroups | The order of the relative activity
‘ of LDH isozyme
EH#&AControl fish i LDH-1<LDH-2<LDH-3<LDH-4<LDH-5
BARERE (R
Natural infected fish LDH-6<LDH-4<LDL-5<DHH-3<LDH-2>LDH-1

(latent period)

ALRERE (REH)
Artificial infected fish LDH-6<LDH-4<LDH-5<LDH-3<LDH-2<LDH-1

(developing period)

2, RRFXREARMRENMNRZEEZED. MFOES. REENEER

RWGERFIT £ 3 o NEPT LGN TRRYR G Kt , ToidR BRI A,
HERHUEEL (pfH<0.001) MRMZZM . 7E H ARG MU0 3 S0 145 A i s
M BB E AR (pff<0.01) ;i 5§ IR 2 RN TR AE N TG sk H AR QiR
My R U B AR, HEERS (p<0.001) 7EMERIN K HARD BAT I
FAL T R B (pfE<<0,001) ARAE [ AR I Hu K Jre 0 s f MRl R

%] EMFRRABRENDNELXOBEY

Tab, 3, Serum Proteins and cholesterin of refected the injury of liver subtantial cell

iR % e EHHA 3R 8 R R 8
Blood parameter Normal values Latent period Developing period
REXR 7.51+2 .65° 5.23+3.05 5.06%1,53
(BUN)mg % (422) (195)°°"° (67)°°"°
mEEER 2,88+0,53 2.374+0.66 1.7940.43
(Plasma total protein)g® (53) (26)°°* (53)°°°
| EA 1.81%0,58 1..35:4£0,23
(Serum albumen)g®% (215) 8 A
B & 240,04+53 .48 137.88+36.72
(Serum cholesterin mg% (213) (19)°°*

o BE 4 XEMean+S, D,; BMAKTERNEMAL Data in brackels indicate number of fish
determened; « »p<001(+/B#); + » » p<<0,001 (IEH BH)
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BHASR AR T ARG A LURFIVI , B AR ML, UV TR REAR
JEU F AR RS (kBRI SRR, D05 R B T S A SR A (198T) X
BB L 10 AT T R ML B I 2T, NI I S 80l S . F IR R IR
BUER A FT WY o AT 50 e 30 48060 YU (g df V8 s Ay 7 4 g g R R A IR, R U 4R 3
Y+ WRIE, FETTEEASH ST VLAE . '

PR b BriE i EEER , RS ESAUSMEBN I, ERAEHEE
FAEFIIRGE, T EM RO — SRR MM . Hk, PRS2 R, R ARA I
SO P T e oA . TR DS R S R G ER AN T BN R R IR A, R
P FF 400 4 0 A 5 M6 R g 738 A4 117 B0 A R T PR R o S0 L o S g, SCR e i T
BRMIEL TX—A % 7 07 Bk R TG M o iR B (04— IR NL) LRI
WU FARRERE, B0 BREEBERR G IG  _ETh AS % R T A PR BT PR o R L B
B0 ERRE T BERS e B TR A B AR T FRE SZ AR L R RR A BRI 3 AL
FRAG 71 b i — e 1 SR A1 P B B Ml A TG PEFARAR O T . WMo A (1981) B SR BB 2R
M T RN AAS Py LDH [ LHWRE , AR RE S A5 . Wilson %5
(1973) WA AT 4> B AR BS WE PR 1) 5 AR i sh A LDH R s, SR IF 4L U 3R [ T
it e T e Rk aa U 0 BRI WIAE TR IR AR B T A 6 4Ry (LDH-6 )X
> {61 B4 i) RS O v D e e A 1) i 3 R A AN 5 1 B R R R N
A A B P 9 i 40 0 32 R 45 S B LDH ) TR Bl i b, Bk, JE T LDH R LS
6 2% XA B .

JHE IR BEAT 2 1 A S O B, A UL R A R AT, H AT 2 AU
SWMAEALIRE QWA TR AR, B, 7T 3 A 5 R R N 50 S
fE. MAGRUEV T RLAFEALROMFHAEANSE. ERAaKAVEm . [, K
FRBEATS R =Y, 2% A T Z g, foh R ZRM G sz g, PR E ML
WIRE RS R T MR, AT a8z e W1 JIF 40 iy #5152 ¢ 00

JFF IO A BB T S e o A R ERAL A PP s AT R D . R A FSRIE (R R B 4

AREER 3 /4 Uk, Hk, ke E A BAE R R R a kAl SR, REKRE
TREF B Y I TR RER E R, AR ERRENESE, £ LR aNREER
BRAR, M EMNSERABKE .

2 % X R
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STUDIES ON THE MECHANISM RESULTED IN LIVER FUNCTINAL
METABOLIC DISTURBANCE BY GRASS CARP HEMORRAGIC
DISEASE VIRUS

Zhu Xinling and Xie Qiaoxiong

(Instilute of Hydrobiology, Academia Sinica, Wuhan 430072)

Abstract

The paper describes some of the mechanism of liver functional metabolic distur-
bance after the grass carp fingerling had been articially by Reovirus, The results
showed under the artifical infection conditions, whatever the diseased fish were in the
latency or developed period, the liver functional metabolic disturbance could be in-
dicated in the blood values, .

During the latency period by days 4 ,the activity of glutamic pyrivic transamina-
se(GPT), isocitric dehydrogenase(ICDH)were increased significently in the serum, but
the activity of two enzymes were more evident increased in the developed period by
days 8, The activity of alkaline phosphatase (AKP ALKpase) was slightly increased,
but ornithine transcarbamylase (OCT)activity was decreased in the serum_ The reduc-
tion of plasma total protein, urea nitrogen were evident during the latency period,
while it was obvious reduced in the developed period,

In addition albumen and cholesterin shown different changes in the latency and
developed period, The albumen markod increase was found in the latency period, but
significant decrease is the deveoloped peried, There was no change in the level of cho-
lesterin in the latency period, while reduced rapidly in the developed period, It was
clear that the changes of food consumption, nutrition and liver metabolic disturbance,
Could be indicated by the changes of blood values during the couse of disease develop—

ment

o



The results illustrated that normal grass carp fingerlings had five band in their
serum lactic dehydrogenase(SLDH)isoenzyme pattern, However, relative activity of
SLDH isoenzyme seemed to be disordered in the latency and developed period of disease,
Moreover, one more band was detected near the negative pole of SLDH isoenzyme pat-
tern in some diseased fish, Above these results indicates that liver was the target
organdamaged by these viruses,

Because of the SLDH isoenzyme pattern in the liver tissues of grass carp found
another component, Therefore,the sixth band of SLDH isoenzyme found iﬁ the present
study seemed to be alike with SLDH isoenzyme band isolate from the liver,K It was
then imagined“that SLDH isoenzyme was released from the damaged liver to be blood,
thus forming the sixth SLDH isoenzyme band,

Obviously, the viral infection a loss of liver function and functional disturbance
could account for pathological change of GPT, ICDH, LDH isoenzyme, ALKpase,
OCT in the serum, These data of hemopathologic studies indicated that the fish haem-
orragic disease infected by virus coyld be attributed to the injury of the liver tissue,

As everybody knows,the protein and cholesterin combined to from liver Therefore,
these changes of contents showed that liver suffered from harm of disease,

The extensive data of clinical biochemic test indicated that the fish hemorragic di—
sease infected by virus could be attributed to the injury of the liver tissue results in

the abnormal liver involving severe functical diturbance,

Key words Grass carp, Hemorragic disease, Reovirus, Liver, Dicturbance
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