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2. MR RFEAKEEYBITE, &R M 510632; 3. TRERFIMEEAAREDR BEE TH 352100)

WE-FMALAHFEEERREESEW R AR ERLEEMAE RO FEFRES
RFMF e R MATWER o, AR R ERB AT B ARH & WELH 5 HE 4 0.2
mL % & % 1.0 x 10° CFU/mL 8 /R 2y K 3 .2 5 2 0 ¥ ¥ (F-AS) #720.65% X 4 # 3 X,
EREFEH 1.2.4.7.14.21.28.35 K, A B o fi K o, ) € 50 &) ot 3 ot 24 o 4k B 40k L A
hf A E R AR, ERER FHAEE R A ARKEMKRE BN G B L %I
REHE I, BEGTHE P AR EE A G B R R UARELE 2k (PP),
BHEHFR(PDEA~TIEFB TR ARNBHATEAER 14 RRAZTH, MEEHT
MsWaompi b et AR KRB TR, EFRTHEA, FRENH 2XE
HEYEEETUFERTWAENA L ~TdUHBEE AP AR LEERR AN
IR E;T~35 dKREHMBE FABBRRNELER 2l RAEHHHAREFE A, k
EERHNTHEMEZFH TR GAERAERTAFLRREN L AZL BRAEHE#

FHI0~14 dRTRRAHERUEERELEA
R EHEGEMALREE; 2025 00K 25 LERE N

B S %S S 917

% 8 M ( Pelteobagrus fulvidraco Richardson) ,
JR&5EL B (Siluriformes ) , #2F} (Bagridae ) , ;Y
AWCEREE . EFUER, REEENFELN
%, BEEANFHN R R, JHA KB
R, NI KRB R AT A Fa
P RRRIEFER , H 5 A= 2 BIE B,
LS TR HAE B BRI Ak, 5 2 2RI E
e, 5l BB AFEAWA BEoRIRERGY, B
TKIRARE , FET-H V] ik 90% o

BREFEH B EREREMART R
2 AT R B TIRE , HRBIKEER B RA /A
SRS T RS FREBRREY, AKD g4
( Oncorhynchus keta ) ¥y i, 34 B9 £ 20 fa' A1 b 8§
(Oncorhynchus mykiss ) B9 3% %% 5" th 53 25 13 3
IgM, T BF-E 40 i S XE DR ARG ™ 30 R Bk B &
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1 eSSk
1.1 RBAs

2008 E 5 AEEERT W BAH EHEELNWX
170 & 3 3R, WA E /KR At , AJa]
3% &bk R34 10 min, fIRKIESR3 H,
FEEBE KR (25 £2) C,pH{EH 6.8 0.1,
KEALR, BRIEAWKE 2% FREZHEEN(H
FHA=36.0% ) , BRW HHRRE, #KL 1/
3,
1.2 HEHE&E

BAREIHLH G (FAS) # & BE
TG B 2T A 0 2 2 ) DA R L 0 R A KL I R
R B P 43 S IR RSB S T (Aeromonas
sobria) , B FPTE L EIXNREFHFE (pH 7. 3) 1,28
CHERRKR(125 /min) 355% 24 b, IWEEK ., H
55 F bk vk U™ 900 5 0 v e B, T T A B K
R 2.5 x10° CFU/mL, il A 1% & /R #k, 28
T K 26 h,8 000 r/min B.0EE% 3 R, BAL
A A FHEE 1.0 x10° CFU/mL B % F-AS
2, BT 4 CTREEH

#1 REANMNBAEFELKIEFEE(n=65)
Tab.1 Total length and body weight of yellow
catfish in test and control group(7n =65)

iz B FH2K (cm) TikE (g)

group total length body weight
RIGAH test 16.419 +1.899 67.225 +16.946
it 8 4H control 16.717 +£1.828 69.270 +16. 696

2REHHRANHNE BEHEOAFHRK
B ( Staphylococcus aureus ) HEFPTFHIK B IEFH
(pH 7.2) I-,28 CHEPR (128 r/min) 35 28 h,
AEAEAEHBKERTEE, LR T EH &
2.5 x10° CFU/mL 2%, A 1% BHEE, 28 T
K% 26 h,8 000 r/min B.LYEW 3 KRG, AEH
BEYWEZR 1.0 x10° CFU/mL, B T4 T4,
1.3 EBESERELEHENREERN

BUR AW B AL iR (n =
25) AT A (n=15) , K4 MEEEIEN 2
BT 0.25 mL /8 F-AS, W% 7 d; % B4l e 4%
219 0.65% LA K, WE 7 d,
1.4 S FEHEFML

KRB AL MR H (n =65) FIXT A
(n=65) , B FL 3 5 2R 1 (F-AS ) 0.2 mL/
100 g FRE X R S JU B 4 32 /K0. 2 mL/

100 g, /G 1.2.4.7,14.21.,28.35 KRN %
HrPEEHLE 3 B, \BEICRIN™ 2 mL , 4%
2 43,1 B3I A MR BR—HT % R YA BT BE R (ACD)
BLBt; 7 1 A InbiEEnl. LBt 2 431 4y
AT M4 B M2, TR
PRI E ; AL BEMFEZE R T #E 2 h J5 3 000 1/
min B0 10 min B -2 0, AT € i & ik
Ao
1.5 mMEEERIERNE

¢ oo & 48 o (RBC = WBC) %
FA Dacie FC# B K 51 & I 7 R 400 1%, 76
Neubarer 314067 _E 58 B M40 B34

& @ B o % it % ( differential leucocyte
count, DLC) BRAKNES ~5 KR, X
Fia, 8Kk &P EE E 5 min 5, F Wright-
Giemsa e BB S Yt 1 h, 55 &, 7£ Nikon
ECLIPSE 80i 4% 100 x yji4= F WL 200 ~H
M, iIE R H 4 b, 3775 Nikon ECLIPSEE 200 F
IR

hmREEFEx  BERLKRAIATE, R
BE[E %€ 5 min, £ B BRI L 2T 8, 0 Wright-
Giemsa Y43 , P I HBEIREL 2 vP IR (pH 6.9)
B33 B 5 AR (RERIA, R m g as
R),EREA1 W(EELRBEHASBELE), B
FeoK wb vk, B A 2 K B, BE T, Nikon
ECLIPSE 80i & #4% 40 x TEEAFBRT.
1.6 FEAE

HLERIM AN A K5 0.05 mL 3R 1.0 x10°
CFU/ mL W& HAHAERESR, THBESET
28 CF7K# 60 min, /K& HAR] 4 10 min #8571
W,ARJGLA1 000 r/ min B0y 5 min, 7% B 40 A
MMEZEWEAREE TR iR A, 81
MFERA 3 ~5 5o FF7K I 4 T e i o FR B
B 5 ~7 min, 2818 /K "k, Wright-Giemsa 4t &
25 min, H 3K MU, BB AK b UE, BT, e
WAL R, 14 100 SFEWRA0H

BTV 4 B L F W E 2 e (phagocytic
percentage, PP) 1 & W 48 %1 ( phagocytic index,
PI) %R, 3 FIHE

PP =(N,y,/ 100) x100%

PI = N,/ N,
K, Ny 18 100 NERA DS 55 WK 40
BN, ATERARERERBEGN, A 55K
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) WA Ff
1.7 miFHE s

FRAEBEETE , BUMYE 0.2 mL, 1% 2 5k
A3 0.65% JopE A B E K R BRI, ANA 1. 0 x
10° CFU/mL B AMEER 0.2 mL 37 THE
BAEHIFEE 24 h, U FAEZER T#E 15 min,
YR R BE A N E
1.8 &itA&x

SPSS 11. 5 1 EXCEL 2003 #4745 4 #7,
BIRLIPE + REERR, KR ERBE
TR ¢ R,

2 R

2.1 ReWHBER

ESHEESEE 7 d FIF,100% 73, RA
BRI RFSE T HAR , RA2H LT,
2.2 ShEAMAREENE

£1.40 /g (erythrocyte) fU45 BURALL 40 M A1 5 HE
140} (unmatured erythrocyte) (I AR-1) o B
LM IRIE B R D6 s B T4 b ok
SRETE, R AL s MR . ST 44 [
s BB R, SR R K I 65

Ifi 8 48 Jfd ( thrombocyte ) J2 %5 & 5 & B9 —
A (B R-2) . MRS ARTE RRTE BB

Qs

B EHFEESH F-AS

—

PEBRERT, R UKAE, SNRBE A E L,
BEROA A KB, REILPEAEE R, B
LR R, B SR R

Hhp iz 2 i ( neutrophil ) A2 ME — WL 28 3 #) Az
A (EIRR-3) . R4 ETE, BIE; BAT
RBEEMER, faa, v T—NEE Tk,
TR WA 53 M4 AR A UK .

T 240 g ( tymphocyte ) 242 i b &% = B¢ 40 B
(ER4,6) , KApZEFIE , FTER)/NKE40H
AL, K LUNKRE AR £, DMFRE
A (ER-6 ) BRRTE , AHNTE ; B R RTE , 41
&, AT, SRR, JUF & A 40 ; B
FAREAEAYS, Ao WA KEAFN D
o RWREA A (B R4 ) 5 /it B 40 e P 25 4
15, SURRAZ L/ NAR B 40 B K, B o L/ Itk 2 R =
=, BN amR, AR LA R R .

BB 40 i (monocyte ) B AR B R B EHE
B BAM(ER-S) . B4 KB, AN
% B I B, AN, BRE6; AR S,
A R/ s i 508 R HER SR . )
BREA, KB4 AR,

2.3 44k (RBC)FIR4AE( WBC) it 4R

B FRAINAMA, AR (B 1 A
& 2), RIS 1.62 x10°/pL ~1. % x

)

RSN E A R R A

L 2T 4Afa(a) , SHALHARR(D) 5 2. MARARA(Cc) 5 8. FPRRI4Af(d) ; 4. JOKEAERI(e) 5 5. B HARE(E) ;6. JMKELI(e) , NHREZHHI(h)
Plate The peripheral blood cell of mature yellow catfish, Pseudobagrus fulvidraco ,

immunized with formalin-killed Aeromonas sobria
1. erythrocyte(a) , unmatured erythrocyte(b) ; 2. thrombocyte (¢) ; 3. neutrophil(d) ; 4. large lymphocyte(e) ; 5. monocyte( f );

6. large lymphocyte(g) , small lymphocyte(h)
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10°/pL (B 218 b 7+, 3 B4 7E 2. 32 x10°/pL ~
2.88 x 10°/pL 4R B I, MBS 1 ~4
RKEBHMRAH TR EZF (P >0.05),%
7~35 R, ABABERTWRA(P <0.05),
HAMEEE 1 ~21 RiRI4HTE 1.88 x10°/pL ~
4.07 x10°/ L [ Ft, St R4 HE ARG REAE 1. 65 x
10°/uL ~2.68 x 10°/uL B, EHAMEBAESE 1 X
WALER(P >0.05),562 ~35 KHAZR B
F(P <0.05), BERTXMR; 521 ~35 RER
W T RETBERTXR(P <0.05),

3 —— R Htest
g 8 3.57 ——5% i 4Hcontrol
§§’ 3.0t

CE 25

%g 2 0l o M * ok
2% 1.5f

ﬁ\}é 1.of -
%“ 0-5 1 2 4 7 14 21 28 35
= S8 R AL /d

investigated time post injection

1 RRANNREARSSaTARYBEL

* FRRBEHS X EAERBE(0.01 < P <0.05); * %
ForRBHSNREEREBE(P < 0.01)

Fig.1 Changes of erythrocyte number in the blood

of control and test yellow catfish

% Significant (0. 01 < P < 0. 05) difference in erythrocyte
number between control and test group; * % Very significant
(P< 0.01) difference in erythrocyte number between control
and test group

E —— R test
%3 5 ——XtE 4 control
=

ég 4 o x o

s :
£8 2

m% 1 L L L L . ) ) ,
% 1 2 4 7 14 21 28 35
g G305 5 SR T8/ d

investigated time post injection

H2 REATMEERHSEAARYTEL

* FRRBEHS X EAERBE(0.01 < P <0.05); * %
ForRBHSNREEREBE(P < 0.01)

Fig.2 Changes of leukocyte number in the blood of

control and test yellow catfish

% Significant (0.01 <P <0.05) difference in leucocyte number
between control and test group; % % Very significant (P <0.01)
difference in leucocyte number between control and test group

2.4 AYESFEITE(DLC) &R
I 2 g ( thrombocyte ) Fy H 48 i 70 2K 314K
(BE3)7ESE 1 ~2 RGBT TR, AT R EE

84 ~28 RiIAHBEMRML(P <0.05), H
55 7.21 RARBEREML(P < 0.01) . HELHH
(lymphocyte) i) F1 40 143240 (B 4) 2SS 1 ~2
RPATRBEZS (P > 0.05) B 4 ~28 Kixk
BAMEAMEERFXR(P <0.05), H7ESE
7~28 RIEBERTHE(P < 0.01),2FKFH45
H Ay 34. 06% , Xif B 2H I B2 40 M 43 2 B AR 4k
INERRE . ki 4 B (neutrophil ) (¥ (1 40 g 2
FiHE(E 5) BEBhERREES EFAEE 4
ROTHRA) 858 7 RGRBA) B BEE, REE
B TR, I 4 ok 4l B 40 i 28 UE
R 7 FRBERTXRAP < 0.01) ,Hy
FKE DA 14. 93% , Ho 4% B 8] B 41 6] 0 8.3 2
5(P > 0.05), Bf%40H(monocyte) 405>
B EBERBRAEASE 1 ~7 XRFEFE, TE TR
RBNEME  FE5E 4.7 R BER TRERA(P <
0.01), BB 5515 3.29% 1 4.55% %5 7 RIG%
BT TR XHBRA M E /N (E6)

o REA test

.'ﬁ 80 X4 control
S
féé 70}
%g 60| : f
=i 50+ ok

o]
%; 40}
M gL
= 1 2 4 7 14 21 28 35

HI% Jr R LI TR/ d

investigated time post injection

E3 RBRANRARSSMmEHAREY
BARSEITHEL
* RRRBA S HALFBE(0.01 < P <0.05); * %
ForBRBRASNREEREBE(P < 0.01)
Fig. 3 Kinetics of thrombocyte percentage in
leucocytes of blood in control and test yellow catfish

% Significant (0. 01 < P <0. 05) difference in thrombocyte
percentage in leucocytes of blood between control and test
group; % % Very significant (P < 0. 01 ) difference in
thrombocyte percentage in leucocytes of blood between control
and test group

2.5 FEKEER

RIEHASE 1 ~7 KEWH 4 (PP) fIE
TeE(PL) ¥ A, K PP AESE 4 ~ 7 RIR B
ERTHR(P < 0.01) 755 4 RiAF| T732.29%,
57 R T BKME 37.89% , X R L. 6045
(£2), PLEFE T XRBEETXR(P <0.01),
EXTRAN 1.39 %, 57 RUVGE, RBEFIXHR
HPPHIPLTLBEER,
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45 ¢ AR AH test
40} —— %84 control
a5 | ok

o

301 ok
skk

WRELN BRI 2R T
DLC of lymphocyte

1 2 4 7 14 21 28 35
S e SR B R /d

investigated time post injection

B4 RA3A R A E & B
BARSEITHEL
* FoR R A SR RAER BE(0.01 < P < 0.05);
% % FoRRBAS N AR BE(P < 0.01)
Fig.4 Kinetics of lymphocyte percentage
in leucocytes of blood in control
and test yellow catfish
% Significant (0. 01 < P < 0. 05) difference in lymphocyte
percentage in leucocytes of blood between control and test
group; % % Very significant (P < 0. 01 ) difference in
lymphocyte percentage in leucocytes of blood between control
and test group

ﬁ 50 - R test

é« —— %4 control
g% 16_ ok

==

I3 127

EC}

2% gl

3

L
E 1 2 4 7 14 21 28 35

G 5 R A 1]/ d

investigated time post injection

BS WIgEFx AR S R e
BARSEITHEL
% % FORABA SR RAEFR BE (P < 0.01)

Fig. 5 Kinetics of neutrophil percentage in
leucocytes of blood in control and test yellow catfish
% % Very significant (P < 0. 01) difference in neutrophil
percentage in leucocytes of blood between control and test group

2.6 MmEFHEHRRE

BRESE TG, R A AR E TR
HEE 1 ~14 XBEW LT, 314 ~35 RBET PR, H
H5E 14 ~ 21 RPLIERRM 7R KT (1: 512 ~
1:768) , Xy A M FHAM —ERM(1:64) AT
B (F£3),

3 g

3.1 EEIAEERIRE

kg™ YRR e E M K
ii2hves oy 2a s A N xR s A 7
557 ~28 RIS, XK AL MAETESS 7 ~ 35
RBEMRT N XHRALLH MR X FAE LT

—— iR test
—— X4l control

aal

S = NW R Tl

1 2 4 7 14 2128 35
S Jei K ML IR 6] / d

investigated time post injection

e RBAMMNRARTEDZARY
BARSEITHEL

* RRRBA S HALFBE(0.01 < P <0.05); * %
ForBRBRASNREEREBE(P < 0.01)

Fig.6 Kinetics of monocyte percentage

in leucocytes of blood in control and
test yellow catfish

% Significant (0. 01 < P < 0. 05) difference in monocyte
percentage in leucocytes of blood between control and test
group; % % Very significant (P <0.01) difference in monocyte
percentage in leucocytes of blood between control and test group

B AR F A 2T
DLC of monocyte

BB a3 T R KR A 3, X S R
BE 7= B39 1A 140 S e I A B AR DL 5 TR
WA BER T RIS ENEEEL
HMBEIEE RERERRER AW MR
R rPAE T 3L i S 0, BT 40 HosE
REMEAZAR SRR REESYE S, RETE
MHHZE AP EWIER" AR T 5%
BE SV EWAAE, THENELNREE
THE SR AEM ( Carassius auratus) "™ F BB B
JEf ( Oreochromis niloticus ) 4] o o A5 % PR, 1B
&, Brenden %™ FIB KSR WE R R L&A
( Carassius auratus L. ) |G X B7G B 2 AL
MO, 51k &AM MENE, HAARRER
B [R i 3 AL 40 B A )
3.2 EHEXAMREFE R L § R
HABHEE R B TRRE" BYmk
RO BRSO, A a1 T ARRI
O A 40 0 bk B 40 L HP P 4 R B
B, ATt i B 45 W MERE M B4 T B
EE5, WA MRS RIS EE . RS
BERPAE QAT 2 ~35 REBEHM, 7
%1 ~21 R7F 1.88 x10° ~4.07 x10°/pL 5 EF
BA% 21 REHABARXRAMN 1.79 5, B4
B8 0 B B0 2R 78 KX 8 A ( Pseudosciaena crocea
Richardson ) #% 7§ B 9K B ( Vibrio alginolyticus ) &%
gl B5 F Bk ( Silurus meridionalis ) ' 1wy 8%
( Oncorhynchus mykiss ) 2] 2w kS ¥ E
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(Aeromonas hydrophila) W HREEHEHRKR, H
B M 0 2T B 56 4 RIF IR N, B
5 7T Rix BBk 4-55% ; ki B i) 5 40 B
K HOR S R A MR AL, 55 7 R
B 14.93% ; LA TR 40 M 0 T HIE o 4
RIFMGHI, 25 21 RxB| & 34.06% , i /G
7 TR, BEZESE 28 RIKRBER T, H
MR L3 £ A0 I 4 A e 3 e
R AR KB A RES ARG R, H
o R R R R B B I 'R
TR A ~T R, HE 7 d RS T HA M

T RE AR AN, BUR A 40 I VT AR
TR BT B A A, RO B A TR R
HA7E BT P S R 03 P P 20 FHO A S 40 e R DR
RIEFVEER, AROERARR o Tk B4R
BERMERKEERZERE T REUEK 3
H, BB HER T BRI E. HWEH
MR E AR T 1 A, X T RS 2R A R 2
JE B AU B SO T B E, BEJS 7 B 9 A 3h
BEASHRMA S ", BT W E RIS i
RPENEFE R HIBHTE R

#2 RBANMNBEAEZFEAAMAMTEE S LATEREEEL
Tab.2 Kinetics of phagocytic percentage( PP)and phagocytic index (PI) in control and test yellow catfish

R LA E] (d) T E 5k (PP) TR (PT)
sampling time ARG test St B8 control ARG test %} B 4H control
1 24.160 +£0. 966 22.490 +1.435 1.890 +£0.273 2.132 £0.129
2 26.370 +2. 542 23.717 £0.911 2.120 £0.220 2.267 £0. 108
4 32.293 +1.558 " * 23.477 £1.442 2.544 +0.281 2.283 £0.150

7 37.890 £1.465° 23.57+1.196 3.090 £0.497%* 2.224 +0. 105
14 24.097 £1. 029 23.277 £0.729 2.308 £0.100 2.242 +0.101
21 24.560 +0. 748 23.120 £1.033 2.302 +0.055 2.228 £0.071
28 24.317 +1.088 23.650 +0.812 2.390 £0.181 2.300 £0.09%4
35 23.980 +0. 882 23.440 +0. 844 2.257 +0.244 2.293 +0.083

E: ¢ FRRBA S REEFBE(0.01 < P <0.05); * * TonidBA 50 BAERRBE(P < 0.01)

Notes: % Significant (0.01 <P <0.05) difference in phagocytic percentage and phagocytic index of phagocytes between control and test group;
% % Very significant (P <0.01) difference in phagocytic percentage and phagocytic index of phagocytes between control and test group

R3 RA X R AW MR RN

Tab.3 Agglutinating antibody titers in control and test yellow catfish

R LB E] (d) SHARAM
investigated time and agglutinating antibody titers
051 group 1d 24d 4d 7d 14 d 21d 28 d 35d
RIGAH test 1:128 1:192 1:192 1:256 1:768 1:512 1:256 1:128
R4 control 1:64 1:64 1:64 1:64 1:64 1:64 1:64 1:64

3.3 EHHMMFEHREERNE

W B RE W S SR e, P A bR, A
RER BIMIETANEE 7 RIFMIG, 55 14 R
BB AE 1: 768, HAESE 14 ~ 21 RYEFFFERIXTEL
B b, BRI 1 A SrR R AR
AFIM A B R AR — 3, B
Y i) B I] B S B B AR B2 S B e Tl ( Silurus
meridionalis) ") F1BE g5 X B A ( Ictalurus punciatus
Rafinsque) 4] pee 1 & , lb ] A ( Pseudosciaena
crocea Richardson) "B §i 1 K, 5 4 fe
(Catla catla) ™' 55 W 245 ( Labeo rohita) ™ F1
F I INhie% ( Cirrhinus mrigala) 5] 3 ARAEE T

RE B B SRR R R N . RIEEAR
DL 4R B], 45 A B 40 M fe % tH R
e ] B, AR K IR (25 +2) Tht, 7E =
B 10 ~ 14 X, X HiMA A ST IR W ST,
1SR A 7R G I R AL 7 G R B HE B Y g B P 7= B
ERE DR R AT,

AR K EE W RIRES 3 BREFAE
i, R R A EEMNERARARE1~7
R, FEHEFFFHMEEE;T ~35 X, IR
R Sh e O N ) Uy = A =N R BN
B EEE N,



6 3

EIE S TR B AR TE S R R R A AP I 4R MR (AR S g4l

1009

BB dRF LR FFRIBLHZ L

WMEFERBIBTRBREF B,

B30k

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

B OB O, R E ARGEETIRER
[J]. sefEsedeak, 2002, 18 ( 3) . 112 -127.
Fuda H, Hara A, Yamazaki F, et al. A peculiar
immunoglobulin M (IgM) identified in eggs of
[T 1.
Developmental and Comparative Immunology,
1992, 16 (5) : 255 —264.

Robert J, Bildfell R J, Frederick M, et al. Purifi-
cation and partial characterization of a rainbow trout
egg lectin [J]. Joural of Aquatic Animal Health,
1997, 4 (2) . 97 -105.

Z= 3R, BB S, PRI SR, B A ( Carassius auratus)
SIANRRG P AR R E E B EAL[T]. Bl
KA (B RPN, 2001, 40 (2) : 82 -
85.

Hayman J R,Lobb C J. Immunoglobulin in the eggs
of the channel catfish ( Ictalurus punctatus) [J].
Developmental and Comparative Immunology,
1993, 17. 241 —248.

Olsen Y A, Press C M. Degradation kinetics of im-
munoglobulin in the egg, alevin and fry of Atlantic

chum salmo ( Oncorhynchus keta )

salmon, Salmo salar L.
immunoglobulin in the egg [J]. Fish & Shellfish
Immunology, 1997, 7. 81 -91.

Brown L L, Evelyn T P T, Iwama G K. Specific

protective

, and the localisation of

activity demonstrated in eggs of
broodstock salmon injected with rabbit antibodies
raised against a fish pathogen [ J]. Diseases of
Aquatic Organisms, 1997, 31 (2) : 95-101.

W M, BFEEF. MEYEIR(M]. =K. 4t
B BEHE R, 1999:160 -167.

ERERE. KIFRERFHIRITEIM]. JLX:
R IR ER A H AL, 1992 100 —104.

Blaxhall P C, Daisley K W. Routine haematology
methods for use with fish blood [J]. Journal of
Fish Biology, 1973, (5) : 771 —781.

BRPRAL, SRIRAS, SOCBL, %, ATBCRBEINE
MRRARENEHEMT]. K=%R, 2007,
31 (2) : 250 —256.

WO, k8, T BRE KRR
HE R AR TR M T]. PEBER
2R, 2005, 35 (5) : 815 —822.

MR, BRERZ[M]. R T M REF

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

[22]

(23]

[24]

(25]

(26]

Hi bR, 2007 90 —93.

Ranzani-Paiva M J T, Ishikawa C M, Eiras AC, et
al. Effects of an experimental challenge with
Mycobacterium marinum on the blood parameters of
Nile tiapia, Oreochromis niloticus (Linnaeus, 1757)
[T1].
Technology, 2004, 47(6) ; 945 —953.

XZEG, 5, FRE,%. LA R
AT A B R T RERYRZ M [T]. K
FEREFER, 2006, 15 (1) : 1—6.

BmAatE. ARMRSEFEEIM]. b BiE
PR AR M ARAL, 1982:55 - 66.

FHAR, BER AHR ZERERANRRS
BraE[T]. ArF=23R, 199, 20(3): 72 -75.

Passantino L, Altamura M, Cianciotta A, et al.

Brazilian Archives of Biology and

Fish immunology I Binding and engulfment of
Candida albicans by erythrocytes of rainbow trout
(Salmo gairdneri Richardson) [J]. Immunophar-
macol & Immunotoxicol, 2002, 24 (4) : 665 —
678.

Brenden R A, Huizinga H W. Pathophysiology of
experimental Aeromonas hydrophila infection in
goldfish, Carassius auratus (L.) [J]. Journal of
Fish Diseases, 1986, 9. 163 —167.

Ellis A E. Immunity to bacteria in fish [J]. Fish &
Shellfish Immunology, 1999, 9 : 291 —-308 .
B, KE, XERF, & RIERE RIS
J7 54 E L ¥R 40 M S B R AR R K [T ] R EK
FERME, 2005, 12 (3) : 275 —280.

Kollner B, Kotterba G. Temperature dependent acti-
vation of leucocyte populations of rainbow trout,
after
immunization with Aeromonas salmonicida [J]. Fish
& Shellfish Immunology, 2002, 12 : 35 —48.
KARE, HES, B M ARBEHALIH
HIBTEBEOL [T ]. 7k A= A= 22 4R, 2000, 24(6),
648 —654.

5, AT, BRER. A BHIN 3 FiE
W RIERE R RBENE[T]. PR REE
], 2006, 25 (6) : 654 —658.

Chandran M R, Aruna B V, Logambal S M, et al.
Immunisation of Indian major carps
Aeromonas hydrophila by introperitoneal injection
[J]. Fish & Shellfish Immunology ,2002,13:1 —9.
HEZ, % 9, SRR, % BHBASARR
EEWE[T]. Wk, 2003, 33 (3) : 36 -
37.

Oncorhynchus mykiss , intraperitoneal

against



1010 S - 33 %

The changes of cellular and humoral immunity of mature yellow catfish,
Pseudobagrus fulvidraco Richardson, immunized with
formalin-killed Aeromonas sobria

FENG Han-ru' , ZHANG Qi-zhong"?, LUO Fen®, ZHU Cheng-ke', CHU Chao'
(1. Key Laboratory of Aquatic Organism Reproduction and Development, Ministry of Education,
Key Laboratory Eco-environments in Three Gorges Reservoir Region, Ministry of Education,
Key Laboratory of Aquatic Science of Chongqing, School of Life Sciences, Southwest University, Chongging 400715, China;
2. Hydrobiology Institute of Ji'nan University, Guangzhou 510632, China;
3. Biology Department, Ningde Teachers College, Ningde 352100, China )

Abstract ; Spawned yellow catfish ( Pseudobagrus fulvidraco Richardson) and their fry usually die of infective
diseases. In order to enhance the resistant ability of spawning yellow catfish and their fry against pathogens,
it is necessary to illuminate changes of immune parameters of periphery blood in immunized mature yellow
catfish. In this study, one hundred and thirty healthy mature yellow catfish were randomly divided into test
and control groups. Each individual was intraperitoneally injected with 0.2 mL of bacterial suspension at a
concentration of 1.0 x10° CFU/mL formalin-killed Aeromonas sobria for the test group, and with 0.2 mL of
0.65% sterile saline solution for the control group. Then, approximate 2 mL of blood was taken from each
fish caudal veinat1, 2, 4, 7, 14, 21, 28, 35 d post injection. Three yellow catfish were sacrificed at each
sampling time. The haematological indices, such as leucocyte and erythrocyte number per microlitre,
differential leucocyte count ( DLC), and serum antibody titer and activity of phagocytes, were investigated
for each blood sample of the test and control group. The results were as follows ; The leucocyte number per
microlitre of test group drastically increased and was significantly (or very significantly) higher than that of
control from the 2nd day to 35th day post immunization (Fig. 2). The differential leucocyte count ( DLC)
of the test group prominently increased and was significantly (or very significantly) higher than that of
control for neutrophil and monocyte from day 4 to day 7 (Fig.5 & Fig.6 ), and for lymphocytes from the
4th day to 28th day (Fig. 4). The phagocytic percentage and phagocytic index also gradually increased
from day 1 to day 7 and peaked at 7 d, then dropped down to the control level ( Tab. 2). However, the
test group was significantly lower than the control in erythrocyte number per microlitre between the 7th day
and 35th day (Fig. 1), and in DLC of thrombocyte between day 4 and day 28 (Fig. 3). The serum
antibody titer gradually increased from day 1 to day 14 and reached the highest value at 14 d, then, slowly
decreased from day 14 to day 35, and maintained a higher level between day 14 and day 21 in comparison
with the values at other sampling times ( Tab. 3). From what has been stated above, the immunized mature
yellow catfish were enhanced in their resistant ability against bacterial pathogens by means of increment of
non-specific cellular immunity, such as monocyte and neutrophil, during the early period (from day 1 to
day 7) post single dose immunization, and of specific cellular and humoral immunity, such as lymphocytes
and antibody, from day 7 to day 35 after the immunization. And the higher antibody titer level could last for
a week from day 14 to day 21 post the immunization. Therefore, it is suggested that the mature fish should
be immunized with single-dose vaccine at day 10 — 14 before breeding to enhance the resistant ability of
spawn yellow catfish against pathogens, and further to reduce mortality rate of the spawned yellow catfish
and their fry caused by infective diseases.

Key words ; Pseudobagrus fulvidraco Richardson; Aeromonas sobria ;cellular immunity ; humoral immunity ;
serum antibody titer



