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Table 1 Moertality of grass carp,black carp,bighead carp and sil ver carp after infection
by Aeromonas hydrophilsa
A B w4 KB &
Rk 3 Pathogen Test group Accumulate number
T Species R
et Dilution -
number W FEE R BRCH BFEE (HIORTRD
Mortality Survival Survival retio Towal mortality Total survival Martality ratio
fosﬁ;up 100 3 2 3/5 3 2 (3/5) 60
10-1 5 0/5 7 w/n o
10-2 5 0/5 12 0/12) 0
103 3 o/5 17 /17 0
Bhﬁ%“p 100 4 1 4/5 8 1 (8/9) 88
1071 4 1 4/5 4 2 (4/6) &6
10-2 5 5 0/5 0 7 @/ 0
B 16-3 0 5 0/5 o 12 (0/12) 0
Fifst / /
time Bighead 10° 5 0 5/5 10 0 (16/10) 100
carp
101 5 0 5/5 5 0 (5/5 100
10-2 h} 5 0/5 0 5 €0/5) 0
103 0 5 0/5 0 10 ©/10) 0
Silver carp 106 5 o 5/% 11 0 {11/11) 100
101 5 h) 5/5 § 0 (6/6) 100
10-s 1 4 1/5 1 4 (1/5) 20
105 0 5 0/5 0 g @m0
Gt - 100 3 0 373 4 0 Wwe 100
161 1 2 1/3 1 2 {1/3) 33
10-2 0 3 o/3 0 5 /5y 0
1073 /3 0 8 /8 0
Bhfk%m 10° 3 0 3/3 5 0 (5/5) 100
10~ 3 1 2/3 ! (2/3y 67
10-2 0 3 0/3 4 w/4y 0
St o -3 0 3 0 7 Yoo
Second 10 /3 /7
fime Bighead 100 3 0 3/3 5 ) (5/5) 100
carp
10~ 2 1 2/3 2 1 (2/3) 67
10— 0 3 0/3 0 4 (0/4) ©
10-% 0 3 0/3 0 7 /7 0
Silver carp 10° 3 0 3/3 16 0 (10/103 100
1071 3 ¢ 3/3 7 0 T 100
10-2 3 0 3/3 4 o (4/4) 100
10-3 1 2 1/3 1 z (1/3) 33
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Tabie 2 Observed valuse of mdeian lethal dose(L.Dg,)of grass carp. black carp,

bighead earp and silver earp after infection by Aeromonss gydropila

R R& e ] &
Test number Grass carp Black carp Bighead carp Silver carp
Lty 1o—0i7 1124 10-130 10— 163

First test
%""“tﬁﬁ 10078 lo—1 1o-l 10— 73
Second test

SF‘W 10—0, 45 10-1.2 19— 37 10*2- 18

Average

£3 “EXRL"AEEEKNERENTERIRN
Table 3 Percentages of lenkocyte phagocytic function on Aeromonas hydrophila in

grass carp,black carp,bighead carp and sil ver carp

EX At RE#RS _
Test 2% Fish number e+ %FE.%
: Mean= standerd difference
number Species

1 2 3 4

o

Griﬁ;&m 34 30 35 35 28 32.44+3.2

I Bhﬁﬁéarp 28 27 28 27 3l 28.241.6
First test Bigheiﬁ carp 3 20 25 25 30 27.842.6

St 28 26 24 20 2 23,843, 4

Griﬁ;am st 27 29 28 26 28,2%1.9

N Blaﬁ{%arp 27 27 25 21 25 25.042.5
Second test Bigheﬁ carp 95 20 22 27 23 23.4£2.7
ik osrp 21 21 20 22 2 21,040.7

(ML 4088 C.b RETLERH L

“TRFE"NAMBRNES Ch BUMBLEFVRAER, FRAES. LRRLER
C:b BRIEFR R A 28, BN A0 E BB — DL EEBEE N — AN EFR MY, BRI Cb K7
R B 41, BT R R R AN A LR — MBI R R M AR BE Cob AR R
HREERP<P, ) K/NRUFRE>F>Ea>Fa. Fa. Aad B ETH W Eaf

0 BT S EE LR
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Table 4 Observed values of bactericidal reaction on Aeromonas hydrophila by the alternative pathway of
complement(C, shunt) For grass carp,black carp,bighead carp and sil ver carp

. # " BRI BBREL ¢« RBEE* ok
o d Index Test group [. Test group 1 Test geoup X
Culture "

hour e & M B T4 Wa M O B4 Wa N 0B

Grass Black Big Silver Grass Black Big Silver Grass Black Big Silver

number carp carp head ecarp carp carp head carp carp carp head carp

1 RN (CFU/ml> 34X 36X 31X 34X 3.7X 26X 30X 4,4X 84X 15X 12X L3X

Survival pathogen density yoc 105 155 g5 105 105 105 105 108 10f 108 100

E#* 0.68 0.60 0.52 0,58 0.62 (.43 0.50 0.73 1.40 2.50 2,00 2,17
Survivel rate

3 B MR (CFU /ml> L3X 16X 11X 1.8x Z.0X 1.8X 4.0X 2.8X 7.0X 7.3X 7.7X &7X

Survival pathogen density )50 yos  yps qpe g0 108 108 108 108 108 106 108

ﬂ.#* 2,30 2.67 183 3.0 333 3.0 6.67 467 1.7 12.2 12.8 16.2
Survival rute

6 PR 2 MY (CFU /ml) 20X 38X 15X 1L.BX 2.ZX 51X L1X 11X 92X 9.0X 88X 3.6X

Survivel pathogen demsity 00 106 g1 17 108 106 107 107 106 108 107 107

ATR
Siienl rate 3.33 6.50 25.0 30.0 3.67 B.50 18.3 18.3 153 150 1650 60.0

12 FRA YR B (CFU /mi) LOoX LIX 1L.7X 2.8X 1.1X 1L.2X L6X 3.2X 50X 59X 88X 88X

Survival pethogen density 100 108 o8 108 105 108 108 108 108 108 108 108

BRETR
Survival zate 147 188 283 467 183 205 267 533 833 983 1467 1487
#inthy & » MMEGTA(Z, — MM Z RN, N —[ 7.8 « » » FTin#. F EGTA
R5 “HARK"RIEHEM Cb FEIFRE()

Table 5 Percentages of red cell C;b receptors—aggregates of grass

carp,black carp.bighead carp and sil ver carp

Speci Nutber Red cell Cib receptozs rate
A By
Group A Group B
n *ﬂ;tp 8 23.74%2.15 5. 2340, 46
ma'c'kﬂ;lrp g 22.26%3. 22 5. 35::0. 80
Bighe: o 8 33. 95+3. 16 10. 40+ 1. 62
Sifver carp g 31.4842.10 9, 30£1.08

LXFREHREERKCANES E. KERXFHYRETEROXFIRE. &
EAEEHRAARFERGNELRZEARNERER. £T . HAFTARR
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8, \NE BT ERER g R AREL F YN ERELR K EERE, X &R
E . RIARBROE K S ERE. KR DRBSERS&F T T, XL
71+ SR IESR SR AR E FRUR AR E W RHAEERERE S LHER.

HTFREMERE—MARERMDEY . B ROAEBEEFRIIE. HMEROAMR
GBI REE AR I A AR R BRI K PURLE.

B4 B I R 2SR A B SR I R LR AT B R B AN I R R A i 4
Al ZRIABERYER, AR A" P OB R R ERRIRIE — KRR
MERESREEERBENHEERP<Pon)., FEASENORDITE. EE>F4
>8>0, BIE AR, SR

EIER ANBYnEF IMERRAMEEN - ARE R KX BEERRRE. RER
HEWBARE. WEKSERLAER. ~REMERC HERD) —NESHRENK
R REAYENAREMES R —RERRBC F - ETHEBNFMNE X
BERERERE, RERKASHARCERE PN ECTA, U & METHEN T E
ST ey, 8. FIea R RSN AR AFEE R AER . FERE RETER
BB B R A YR R e e K UL U ) IR HEAR U » BT ETT O AMEA B U R AR MR
EREN AEANHEZREE, BA>HE> W8,

ER R AR R RS RAD) HER—H.

2. FEAMEBRRR C FBORABARED, BRRYE, BEW R E K ER 5778
L3RR 12 ANeRE 10° RBGE, A RAREHELS>KHES>W>-HHER. HES 1.3
K 6 /NBTRBH B, X MERF R AT LR, SHHRE, TREEMNIENFEHRED 2
EER FREALARE LR ZRNABRURE—ENNE. RAXMNRKTRLEEY
AWBABTRMB=Fa XTEREERERERREARN M ERAEER,

3. AMER BRBEM G RZIEN—FHTIE. 7 Smith &0 5K WB 8 KB & (Lepomis
macrochirus) B AL Chiller %2 0F 8 H M 2SHBHFE  HAUAE N M FRIR 4. B
R R, B W, R AME S R4 B0 1. 83,1, 87,3. 10 R 6. 90 Mfy/ %S, B,
HRET. 8 X —HEL T aME B R ER R R,

4 MARRERERIEERFRHAEEHTMZ—>7, FXRER T ARCHBWRE
T2 Cib B4R, AXAMRAR R, EaXS, S H RS WRNN—TBE, M —
AR EBRHRLS, TEASD CERASHF - ERE. X80, ARNRHETHE
KRETF AL,

FEDARE", EaFIE A2 E, MR, LA Ch REEFEER AR,
HHEERYA, HRAROOARREDERAL. SR ENN 4. B4 FREKT
O TUZE R — A B 4D HR I Cob R FRUEFAMET LA, ERETHW.

MMk i B L I A B S R BT TR B A A A SR R A SUBE S B E T AEFI N .
5. ARSFRAN BAS BEFER, TENARER. SRBANMEDRAEARCh RIEE
RRERE N, SR AT RS, ARRAEPERRE —BOER, E R R BRI
F— MK SRR A S TO8E 2 B X PR T R X T R E S R L
AR EKFEENFNSBE, DERE TXRHEREREEINBBRHFA—E K.
RIS ERTRETRENNALETR FMARERA HeR TAEEXY
BRI 7 8RB AR RO U A BB A SR
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AMONG —SPECIES VARIATION OF RESISTANCE
OF GRASS CARP,.BLACK CARP,BIGHEAD CARP AND
SILVER CARP TO THE OUTBREAK —FISH DISEASE

Cai Wangi Shen Peifang
(Shanghai Fisheries University , 200040)

ABSTRACT The outbreak —fish disease,caused by Aeromonas hydrophila.is one of the most
harmiul disease spread in freshwater fish culture in China since 1980s. This paper reports the
variation of resistance and machenism among grass carp, black carp, bighead carp and silver
carp to the outhreak — fish disease. When the bacteria concentration was 6. 0 X 10° CFU/ml
(four gradient at 10°,107%,107% and 107} ,and the injection dosage was 0. 3 ml/fish,the ob-
served median lethal dose (1., ) for grass carp,black carp, bighead carp and silver carp was
107%4%,1071%5,107 ¥and 107 respectively with a significant difference (p<Up; ¢s). The leu-
cocyte phagoeytic functions of these four species had & high significant difference (p<<py.o ) sthe
function of grass carp was higher than those of other three species significantly (p<p;.4 ). The
observed values of the bactericidal reaction by alternative pathway of complement (¢, shunt)
after 12 hours incubation were grass carp>balck carp>>bighead carp>>silver carp (p<Ips.os).
The total amount of complement of grass carp was lower than those of other three species sig-
. nificantly (p<Cp;. ¢ ). The red cell c;b receptors—aggregates of the four species had a significant
difference(p<p, 45) » with a rank of bighead carp > silver carp>grass carp>>black carp. The
species difference of resistance to the outbreak —{ish disease nct only relates to immune capaci-
ty of fish,but also to thier susceptibility to a specific pathogen.
KEYWORDS Grass carp,Black carp, Bighead carp, Silver carp,Outbreak —fish disease, Re-
sistance
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