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Tab. 1 The hemopathologic changes of grass carp fingerlings artificially
infected by Reovirus

A #H IR Larent Period KEHA Developing period
i Control group
Blood parameters BBEREE | HETREE | BEE | HEtEeE | D%
Mean+S. D. | Mean+S. D. Significance | Mean+S. D. | Significance
Tk (104/mm®) 259.104-43.80 [204.00451.00 - 171.30474.90 ex
Red blood cell (36)* (11) (48)
maia (&%) 6.2041.08 5.64+1.64 N. S 4.1541.59 ok
Hemoglobin (€)Y (11) : (57)
MEXRES (8%) 2.8840.53 | 2.2740.66 . 1.7940.43 v
total Plasma protein (53) (26) (53)
ML (mg%) 103.6426.91 [112.73462.45 . 99.94-+54.06 N s
Plasma glucose (31) (10) (38) :
MERER (ng%) 7.5142.65 | 4.95+2.91 e 5.1642.06 e
Serum urea nitrogen 7 (35) (60)

% P<0.001 (FEHBE), ** P<0.01 (+4BE),

E)HERAREIRAE AR, Data in brackets indicate number of fish examined,

* P<{0.05 (B¥E), N. S.=Not significant (R
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Tab. 2 The hemopathologic changes of the grass carp fingerlings naturally infected
in the fish pond

Mm#E S

Blood parameter

E#E Normal values

KM Latent period

% B Developing period

B + 474X Mean+S. D.

B+ FR#E 2 Mean=S. D.

BE EFrdE % Mean4:S. D.

g (104/mm®)
Red Blood cell

235.00455.00(470)

168.42458.98(207)
*xE

116.92450.42(7)

*kH

MBS (2%)
Hemoglobin

6.40+1.57(467)

4.13:£1.50(240)
kkk

2.8240.98(7)
akokok

MR AEE (mg %)

Plasma glucose

113.68+48.30(436)

94.91:+30.78(152)
ok

98.14464.93(7)
N. S.

mEBEAD (8%)

total Plasma protein

2.94£0.75(417)

2.6040.60(154)

*okk

2.6440.24(6)

*

MmiE# (mEq/1)

Serum potassium

4.1741.36(318)

6.13-£1.94(189)
sikk

5.7342.27(6)
N. S.

M (mEq/1)

Serum calcium

4.1340.84(434)

3.0740.64(200)
Kook

1.6340.34(7)
dokk

MmERERE (mg%)

Serum urea nitrogen

7.2643.22(375)

5.514+3.19(162)

a2k ok

4.9640.99(7)
sk

mHFEEAS (8%)

Serum albumen

1.8140.58(215)

2.0640.67(162)

*kk

1.3540.23(7)
*x

MmEBERE (mg%)

Serum cholesterin

240.044£53.48(213)

250.70477.75(168)
N. §.

137.88+36.72(19)

Ak kok

*xk <0001 (JERBE), ** P<0.01 (+4BE), * P<0.05 (BE), N. S. = Not significant (RBE);3
B AMELERAE AR Data in brackets indicate number of fish determined,
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Fig. 1 Correlation between body weight and serum urea nitrogen, red blood cell, hemoglobir,

plasma glucose, total protein,serum albumen of diseased fish in the latent period
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Fig. 2 Correlation between body weight and serum K¥, Nat, Cat, cholesterin of
diseased fish in the latent period

I M4 Serum potassium; II MFEABEFE A Serum cholesterin; I [j#4% Serum calcium;
IV S Serum sodium

(=) BAMKR2aNGERS MREECHBEXEI R

BRRANCHARK. MAEL - OREED IR HHEIKE . MERER IFE
HEO% 6 A ENEAMSEEZHE, ZERFNAMER, IEAERX, MKETEOE
B AR (A 1) 40 5555 i R IR RO TH B, IR Z R B o (B 2), Wik, ®a
£ P R BT o DIBREBR & 00 i o

.(m) SLDH B I&fREEM

o IERBEAMSLDH B IELEMNE 5 KX %, BAENEEIRFRE SLDH,<SLDH
< SLDH, < SLDH, < SLDH;,, MiKAERBREAEL RN SLDH H TEsHI Y FiH:



1 SR BaH i RBTR RN LREER R 63
%3 EfabRs SLDH AIHENSBRILE
Tab. 3 Comparsion of SLDH isozyme activity between diseased and normal fish
a a5 SLDH-1 (%)(SLDH-2 (%)|SLDH-3 (9%){SLDH-4 (%)|SLDH-5 (%)|SLDH-6 (%)
4 5 KT B 5 1 R S R O R 3E O B B T AR
Mean+S. D.[Mean+S. D.Mean+S. D. Mean+S. D.|Mean+S. D.{Mean=S. D.
FEf 13.1242.77 |15.1744.30 (17.13:33.23123.1944.29 129.28+3.89
Control group (10) (10) (10) 10) (10)
EARAREAGERRID  130.51412.,0827.50-£10.32[16.97 4 11.08|11.72£9.96 [11.85:11.46 9.64:£5.72
Naturally infected fish 3
amrally ntes ) (20) @0 a0 o) )

— é;ff]f;i 26.72+8.12 {22.714+6.78 |16.144+6.07 |15.12£6.72 |15.424+6.95 [11,074+6.35
A Joans) 8) (28 ) @28) ) (10)
T
B2 Imﬁ.‘f—t?ff 26.754+12.73(22.88£6.70 [17.29411.54/10.7946.79 [17.43+9.39 |10.69+9.13
R © 2 livdrobiol o (16) (16) (16) (16) (16)

Z g - ydrobiology
X527 mma
b Macheng 16.41+11.08/18.65+2.08 |17.34+1.60 |16.43+4.59 [18.38+3.75 17.06+7.16
§ | Machen A * @ * %) 3
& BUMABEFRRAEHNEAS Data in brackets indicate number of fish determined,
F4 EXSTHRLINENSNE TG EEORE
Tab. 4 The order of relative activity of lactate dehydrogenase (SLDH) isozyme
in diseased and normal fish
A 5 SLDH [ THEHAR 754 00 F
Series The order of the relative activity of SLDH isozyme
EFAE - _ - - -
Control Fish SLDH-1<SLDH-2<SLDH-3<SLDH-4<SLDH-5
AR (B R
Natural infected fish SLDH-1>SLDH-2>SLDH-3>SLDH-5>SLDH-4>SLDH-6
(latent period)
JLEFE' SLDH-1>SLDH-2>SLDH-3>SLDH-5>SLDH-4>SLDH-6
A B Guangji county .
I 3 _
B AR
- ° B Institute of SLDH-1>SLDH-2>SLDH-3>S8LDH-5>SLDH-4>SLDH-6
g s 5 '5 Hydrobiology
* &3
& ':"a E PR SLDH-2>SLDH-5>SLDH-3>»SLDH-6>SLDH-4>SLDH-1
Macheng county

SENIAFI. JHHEMIRAR RN SLDH | TEEEHRRMERE £ H— &KX,
BAIRRA SLDH;o

RAEFTMT S BB HA T RRE R ARSLDHE T Hx & IF % SLDH, >
SLDH, > SLDH, > SLDH; > SLDH, > SLDHs,

WALBRIBR R IR A TRAR MR AR SLDH H TEMXNE®IRF. SLDH, >
SLDH; > SLDH; > SLDH; > SLDH, > SLDHj, ' '



64 X £ K B ¥ R C11 &

it ®

B IR I R, R ANE AR SOOI, BT RMSEBAIARR, BORED
REFRM, mPlAF MR I HET B GRS, RIEXERIR AT IAE R, %
R EL AT THRFRRIEIR RGN (MM AI BT IE L5 R 2047 I P A 2k
Mm4L & B RIEEE T, I R &AL, MRBEAURMBRER. BB TS, 9
BRBRHRAT VB SEZIMEOMBTMIFL FERBTRRE, MERE L ER
AR E LA, FERNES K, BOFERRES, MmER T mE. T8, 84
H IR R — PR S B B AR o

FEARKIFRP, WRFER (CCV), REW D MBIBOR (VHS) MGk
BRFER (IHN) ZfRERSEA R RROEREEAER # Wf (1976)4,
Plumb % (1974)™ {yHt %, XERBEEZMIE AL . EFH%F (1980) £HTH A
RERENER, MEHATRIVIFTN Y MEBEDRRERKXE, BHALARE AN
RRERERTENSE. BHRT (1981) WXBRLERY, R TEAARHHARPHY
LDH A TEEM, H RIAFHBRE S —HDo Wilson F (1973) M 4> B HITR
v R E TR ARSI LDH R LEST, XML HERNE THhEE TR R
G, MIRBRAETSRAKANHRATEAREKXH (SLDHy), X&RARKIEZHRE
TESTHCE 5 b s i sh X R e BBE P T IL, B A as Sk N AT R ERDY I
AZEZHHSH LDH A IERREM&S, KL, E&KT SLDH [ TEH NKRXH
ShsEIINN

#ifa SLDH [FTEsfEY: &8 3 SLDH, > SLDH, RyRERk, KIEETaEREN
HRBEREEAL, ERDEZINE, WMEEERANMETIIELER. X5%HE
(1981) M REA—ET MRKRBRFTT AL, REHIENARIE HmERZER
F BREASERIMNEFE. BRAESMIMNHUEEREVEH.

B IR R IR, EE R I A K M RSO AR, B T ARBAIA R, 2% &
BRIES. AT ERANHR, RIERAN—RIMKHRELMA L SLDH [FTEHIAE
A ELBIAE, ARR R A —BUS & RN, A NIRRT RERTRE »
AR X 5RIELE (1982) ! LDH F TESR A Bl 4 2 H0 M £ 43 3 LRV IR U Beey
BER - N TR E RS, EBREE— TR

Amend % (1974) ™, AL 8§ A T THN 555, 8P KRB AT B A ifn
AEA. MEERRE RARBGSEE TR ERERL, s aERe HINE
8—9 RJFo X—HRAEKMNMTIRPLARBHIA, HEHOROERNRECHEE
%, XA AT R0 B A MR BTSN AT 2. B THEARREE
8%, LMERE AR, ME 88 1 RAIRBOR S 80 MR B 28 M0 AR HARE B A1 5 HfioRs
MR AR Z BE TR MER T MR BN X AR EEE TERREAREK B
T FRE HE BRI H o EMNRERAAMEEN RARERETRE, BT HMRKLU
S, R AR T A S, FL B LA AR Mk B DX 5, RERSERaR it



14 SOLFSS: A W R B R IARR R Y I R B 5T 65

%2 B B E A TR 5 M i B2 Bt SR B HRE 1 e R oK AL P B R R Bk, I fEife
1L R B4 B 15 0 » % I R B 6 T L > DT {6 M S 0 BB B A B R 12 T T O R AR e PR —
Fho sk k> th BE R £ 2R I R I RO IR

[4]
[5]
L6l
(71

[8]

[91

[10]

[in

[12]

{13}

[14]

[151

[16]

£ * X ®

EHER, 1980, HAHRMRKEAIFRT L BENE. KEEYERT, T(1): 85—80.

RIEIE, 1982, JLMEN AR RRMNALREER TRNLE. KELDZERT], 7(4): 539—545,
FaFr, EREER. KA, 1985, HEAMBENWR L ATMEFRORESM. REEYFER, 903):
248—257,

K, 1982, H& BN MBZRFONE. YA, (4): 10—16,

W4, 1979, WAMEKNME. SHPFER, 25(3): 210219,

RUIAE] S E VR TICER AR, 1979, RuSRIERIEL A NI E IRIROIE  KEEYZ BT 6(4): 453—464,
R ACE, 1981, B.E, . BOABNESRINERASEDERNXR. KEEERER, 103):
250—257,

Amend, D. F. & Smith, L., 1974. Pathophysiology of infectious hematopoietic necrosis virus disease in
rainbow trout (Salmo gairdneri). Early changes in blood and aspects of the immune response after infection
of IHN-virus. J. Fisk. Res. Bd. Can., 31: 1371—1378.

Barham, W. T., Smit, G. L. & Schonbee, H. J. 1980. The hematological assesment of bacterial infection in
rainbow trout, Salmo gairdneri Richardson. J. Fisk Biol.. 17: 275—281.

Harbell, S. C. Hodgkins, H. O. and Schiewe, M. H., 1979. Studies on the pathogenesis of vibriosis in coho
salmon Oncorhynchus kisutch (Walbaum) J. Fisk Diseases, 2(5): 391—404.

Lowe-Jinde, L., 1979. Some observations of rainbow trout, Sslmo geirdneri Richardson, infected with Cry-
probia salmositica, J, Fish Biol., 14: 297-—302.

Lowe-Jinde, L., 1980. Observations of rainbow trout, Selmo gairdneri Richardson, infected with Cryprobia
salmositica, J. Fisk Biol .,17: 23—30.

Plumb, J. A., Gaines, J. L., Mora, E. C. & Bradley, G. G., 1974. Histopathology and electron microscopy
of channel catfish virus in infected channel catfish, Iczelurus punciotus (Rafinesque). J. Fisk Biol., 6: 661—
664.

Richards, R. H. and Pickering, A. D., 1979. Changes in serum parameters of Saprolegnia-infected brown
trout, Salmo trutta L., J. Fisk Diseases, 2(3): 197—206.

Wilson, F. R., Gregory, S. Whitt and Prosser, C. L., 1973. Lactate dehydrogenase and malate dehydrogen-
ase isozyme patterns in tissues of temparature-acclimated goldfish (Carassius aurastus L.) Comp. Biochem.
Physiol., 46B: 105—116. .

Wolf, K., 1976. Fish viral diseases in North America, 1971—75. and recent research of the Eastern Fish
Disease Laboratory, U. 8. A., Fisk Pathology, 10(2): 135—154.



66 K &£ £ B ¥ # 1 %

HAEMOPATHOLOGICAL STUDY ON LATENT AND
DEVELOPING PERIOD OF HEMORRHAGIC DISEASE
OF GRASS CARP FINGERLINGS

Zhu Xinling Jia Lizhu and Zhang Mingying
(Instirute of Hydrobiology, Academia Sinica, Wuhan)

Abstract

The paper describes some of the early changes in blood of the grass carp following artificial
infection of Reovirus. The activities of serum lactic dehydrogenase (SLDH) isozyme of Reovirus
-infected fish were compared with normal individuals. Hematological changes of fish natural-
ly suffering from this disease were studied at the epizootic area. All data obtained were treated
statistically.

Hematological and blood chemical changes were examined after fish were infected arufici-
ally by Reovirus. Significant reduction of red blood cell (RBC), total plasma protein and urea
nitrogen occurred in the latent period by 4—5 days, although there were no obvious symptoms.
When entering the developing period by 8 days, fish were moribund with typical hemorrhagic sym-
ptom, with RBC, hemoglobin (Hb) and total protein reduced even more obviously. However
the urea nitrogen of the diseased fish was still maintained at the level of latent period. The plas-
ma glucose concentration also changed insignificantly. The relative activity of SLDH isozyme
seemed to be deranged during the latent and developing periods of the disease. In the control
fish, its order was SLDH:<SLDH,<SLDH:<SLDH,<SLDH; but in the infected fish, the
order was reversed into SLDH,>SLDH,>SLDH;:>SLDH;s>SLDH.>SLDHs, in which the last
band (SLDHs) was detected near negative pole on the cellulose aceiate membrane electrophero-
gram of some infected fish.

The early hemopathologic changes in fish occurred during epizootic period. Two groups of
fish were examined. One group consisted of fish with pronounced symptom, and the other group
was taken randomly from the same fish pond. Results showed that changes in RBC, Hb, total pro-
tein, glucose concentration, urea nitrogen and SLDH isozyme occurred in both groups and were
similar to those found in artificially infected fish. Moreover, there was a marked increase in the
level of serum potassium and an obvious reduction of serum calcium. Correlation between body
weight of infected fish in the latent period and various blood parameters was analyed. It show-
ed that the contents of RBC, Hb, total protein, glucose concentration, urea nitrogen, albumen
were negatively correlated to body weight, But the relations of body weight to the levels of serum

potassium and calcium were inconspicuous.

Key words Grass carp, diseases of fishes, Reovirus, hemopathology



