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O, kg4, BRE, ARM, X OB, 4 &

(1. WERFEMREEE, RAKEMERSKEEEMELATRE, =WERXS:50E
BEMELLTRE, KPFREERINTIZELALRE, HK 400715,
2. TREMEREFTHNAREY TRA, B T/ 352100
3. BRI EEYBIN, TR TN 510632)

WEUBRM AL MEREFE N LER,FHEE(100£25) g o4 B 4 BR800 55 5t
ROAKUMEE 0.2 mL HE X 1.0 x10° CFU/mL 5% B 2B A 4B R WA B H
A ONERKFER01.24.7.1421.2835d FRHNAHALAERTE RXB e, Bk,
WEstAmty R E GHALE TR EEEFRE NERNMEOREETREHRY
B, HEIREEFRE, FRRV RFLERHREFTE (F-AS) TH 2 4 6 R 4040 4
fampRER R FIREAFG AR X TS WAL, REHEFLF AU ARN, miFF R
EHAREOSENm DB b AA LR KERHHHEACERP HK65.21%, %
ERN(F 1R X ERI I B0 Fob i ar 4k B 01 B m, 5 4 0 oly i 6
RERG . FREQUPFARRF I AZBE MENRKC A TR, F 21 AHREH
BRAENAREALEHE, TAREEHELIRAF LB AL B R REZLHH
MBERER FEFRERES T AR AR N A A F N F A BN L ARERE
M, ZERFELARTEEN,

FEBWR P EEFE, REETA R REE W h 8RR E; 4000 80T 8 B0 B R

Ui
RE S ¥S S 942.5

H 4B 8] 1] #0 ( Spinibarbus sinensis Bleeker) 45
HE. S8 FW, FEAGTRE LI
W, BT IR R A 2, MR AR
JTBRERSE R R E R TR, FREAE R
RERITWEEAFEFH N —F 2w A
U, BB R, S G RER
HEEE , T FEAENRRE, WA BHER
2 T B VU A 7 7 v AR 4B B Y RS, B
A A TR E A R o, R
VA P A R M £ R B A AL AR A
o G ST B 1 B A

b FUlRE SRS i Sy e L S E
Wikiz, 24 BE AP RELBERETE R, B4

48 H #A:2009- 10-19

&[] B 81:2009-12-07

XHkERIRES A

IR B 4R T B R, WA T R
-3 3 B — AR B DB B 9 B AR
1iF , A FE A S B TS S S (B LA IR
WMBIHAR BB, XL N R R
PR BISE B R £ £ TINS5 R a i
HETY, BR ESE SR KBRS
— BTk B ] T R A AR S LR
FRAEARAPAE R, LA R A R B T 5 f A B0 AR 4 S 4
MR e R P IV S MAEEMES B M
FIBFSE , I TR T Bt A S s R S T
EBEREE Y TE TR E AR E,
YRS BRI B (Aeromonas sobria) " EAFAET
AR R SR, RAKAE AN T ER

HAWE  ERTEXAA G R R A (CSTC, 2005AB1009) ; =Mk A A RH T HEATRERYTE  FEEEE TR
HH (JB09233 ) ; TR RS TR R RN T REYE

RS B H P, E-mail; zhanggedr @ 126. com
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WIRIRZ —, TEFILF IR RKAL R
¥, BFL ALY . B ABERR
FR AR P U TP 20 B . AT R RA KR
RS, B T B 1 S A LRI B RR P AR
B, 5B AL 2 S i B 1 A0 MR | 5 A L 2
Y B R NEE R B FS Mk
TEAREIZEAL , BB 528800 V5 R 5 P AR R R
AR R RRERPH, LR AR
P AT S A R L R R AR, LU R R
FHRE AR SR BT P B9 PR DL RAEERN YOk .

1 #e57k

1.1 sugsrae

Eie PEERIE 240 EWAEERE)
FEEE N 58, P R H (100 £25) g, FREK
(15.5+1.5) cm,

#A RSP MIE (Aeromonas sobria) Fl
£ BB BRI ( Staphylococcus aureus ) T F iy 79
ERFHEYERLL,
1.2 f#EENSFEEHNHE

MRS EMN T EE e 2, £
A 28 THrgr 48 h, REEHE K (FHEI
}0.65% ) EETHE, SHEELHL 4 T 4 000t/
min BLOER B, & G I MIE M E . —46 B K
BE¥ 5.0 x10" mL A%, AT B SRR R
TARRAN R ; 5 — I AT 1% W R,
fE R ACH H 28 TRTE 24 h, B o B 2K 75 f AT
B B 4 B B (formalin killed Aeromonas sobria
cells, F-AS) ; L UEHR IR, R E 1.0 x10°
mL; A B 3R K A KIS BUR , WHIE 32 B R
RIGHBERIEARER, B 4 THREEM,

1 s A P I B YR B 4 1.0 x 10° mL B9
S E A M B KA W W (formalin killed
Staphylococcus aureus cells,F-SA) fE A EFMRE, B
4 TR M.
1.3 g

BEH  KRERFTEEREEHR
EBTESMRR, B REACBIE L IR, BHHRT
d RS, LWBRARN (28 £+2.5) C,
60 R T4 sele, 180 B T A r i il
Lk,

F4BER 60 BELRAFENS ALK
HIXTRAH, B4 30 B, LRABLEESEN

51 0.2 mL F-AS, XJ B 40 IE ) 55 B R B AR ALK,
WAL 14 d,

%5 R 180 BB ARENL A REE
HFNRTHGE , B 90 B, RdidEEEREE
%1 0.2 mL F-AS, Xt B 2H HE 545 B R WA FEEK
S 0.1.2.4.7.14.21.28.35 d JRAVLAPIH &
e B, kRN 2 mL, B ARS. HAF3
PR ML , AT LA R T4 R R 2 e
FREENE; 7 3 BILRCAbiEt, ZEHE1 b,
4 CAHTE 24 b,4 000 r/min B.{> 3 min, B |
EE , AT g e m S 60,

wASE  RIEEE 35 KEEVLAmEE
B30 B, e i BB R ST 5.0 x 107 mL
TR AP TEH 0.2 mL, Xy B A SHS B K
A ER K, AR 14 d, DB G R IRIET R 8L,
THEFH % B (R PPy ( relative percent survival
RPS) [10] o
1.4 SpiEiFan

fn ik 4 AR AT (1) 140 iR t%Y : Dacie K
TR o 0 He A 400 4%, Neubarer 3R 52
AL I ( red blood cell, RBC) 1 H 40 B ( white
blood cell, WBC) I+, B MERERE 3 W3 (2) H
41 B 4r 25 3 ¥ ( differential leucocyte count,
DLC) : ¥ A BRMEME 3 ~5 3%, T, 7
PERIAE 3 ~ 5 min, Wright-Giemsa vy B4 Je 4
25 min, FENR T, WL T REBLILAEE 100 AR H
A, TR S A R 15 R B AR o
SEET W,

& ta o B 0.2 mL H &M A
0.05 mL FIEER G4 AR EERE (F-SA) , 5
BA57, [EiE/KE4% 25 T 60 min, &% 10 min #2
A1 ¥R ;1 000 r/min B> 10 min; T 5 H 40 i /=2
HIRA 3 ~5 7. Wright-Giemsa Z R G R,
TS TSR, BFWETEHE LLEWRH 4 b ( phagocytic
percentage | PP) F & IEHE %1 { phagocytic index, PT)
FoR,

I AR AT B 0.2 mL fiE FHIEE
A R KRR R R AR MASHH -
IR AR TS, EEREAKWEHR 37 ~38 TR
B 15 ~20 h, Ul /S ERFE 15 min, P IR LZE M
FEESE ROV R

EaR&E EBEA.HEHMREAN
M OBk 12] B 84T, BT AT &N T 3
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4%

EREYRHARART &, HAREAEE K
BEFH Tms1024i £ | ah 4 b A E .
1.5 ZIREIEAE

S B4R R SPSS13. 0 AT A& i 4
Mo Bl kBt T2 R B E MR P >0.05,
FIEREHER0.01 <P <0.05, FIEE 2
5t U x /AP <001, FEBRBEEEF, Y
* % TR o

2 g

2.1 REMXW
TEST KBRS A EE W (F-AS) B/AEM
KR PR e 14 d FAF—WERW, RER

WAL imounived group

3
apliakd
;53 (@) M #Hcontrol group
g 37
X&o2s | +
—c
e 7t
i = |
1.5 ¢
&Y
ﬁi_( 1 1
S804 |
HE
BE g
=

0 1 24 714 21 28 3b
R H/d days post injeclion

FET MG YRR R, R BT AR R R Exd
FEEBIR R R 2R
2.2 KEEEGMIIALEABEEMAHERmSE
B4 e B R M

HHKF RS AREE L (F-AS) G4
R SmAT R 40 BT B R B 1 iR, M 1-
AT WENBEH/GE 2 M4 ReZHaqi
(RBC) BB £ B T3H4H(0.01 <P <0.05), K
BENELEEEFEZR(P>0.05), HEHNERHEHE4
7 REAEFA O H I (WBC) Hiik B & T3 i
(P <0.01),%55 14 KBERTXEL(0.01 <
P<0.05), HENRILEEZR(P>0.05) (B
1-b)

BEFEHiommized group

3 AL

E (b) OAf 4l conlrol group
a w12 o

S0 ok

= o .

X 510 -

=0

=5 8

I =

%q_‘ 6

2°

oy

§g 2

&2

b 0

= 0 12 4 714 21 28 35

WEETRH/d days post injection

B1 FHRERMS SRS EEE KT AEH R 5 F AR T
*+ RAAFASHHMAEAERBE0.01 <P<0.05); =+ RRAHAGHBALRFERF(P<0.01), TR,
Fig.1 The variation of hematocyte numbers in peripheral blood of S. sinensis
post injection with F-AS or saline solution
* Significant(0. 01 < P <0.05) difference between control and immunized groups; #= Very significant(P <0.01) difference between

control and immunized groups. The same as follows.

TSR G RAN S MR 6 i (F-AS) g4
B SEAF JE i H 40 M 4328 A 43 ML (DLC) I 2
7. B#% 41 ( monocyte ) 1 H7 44 L 41 fiig
( neutrophil ) (9725 Ak 45 AT (B 2-a FIE 2-
b). 47 REBYIMRSET L REHEE
FTHRA(0.01 <P <0.05);5 7 Rikg{H
3.82% + 1. 15% , BRX AN 2 5, AAERER
F; HENRILBEEEZR(P>0.05)(E2-2), &
e 28 Pt A 22 4 LTI (L BT 58S 4
x,i%29.08% +£7.32% , B0 A 3T LA,
HRBERTHIBAP <0.01);557 KBER
TXERZH(0.01 <P <0.05); HEM B LR EFZE
F(P>0.05) (A 2-b), R HMNE MK
(lymphocyte) 75T 4> LL7ESE 21 Rk ig(H, h
30.00% £9.77% , Xt IRA A9 3.5 15, HAR 8 &

ETX AP <0.01);55 14 fI28 REEHFET
XTHRE (0. 01 <P <0.05) ; HEW L& & 2R
(P>0.05) (K 2-¢c), %421 X4
( thrombocyte ) 7328 & 4 Hn o 3% 41 8 35 K T34 1B
#H(0.01 <P <0.05) , HERREREZER(P>
0.05) (& 2d),
23 REHEGXMAAKRSEES LMEEEY
kA

HH KSR A S AR A L (F-AS) 54
fEl I 40 41 B I A e 2 g iy PP PL AR 4L ANl 3
7N, 5 3% 4] PP.PLRGE 7,45 4 KiKWEE, 25l
H37.00% +17.39% H1(3.56 £1.14) , £ K %} iR
A 2 £, HAR B E T T4 (P <0.01) ;55 2,
7 REEETSHIRL40.01 <P <0,05) ; H'EmE
TREER(P>0.05), TEAEINIERE] T A4
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RSP EARMF R s 2 e el BTG HOAHERE, SFREERRES, B
HEEARTCANNRE R ZAHEn W AR FReEOEERE.

WA FEHinmunized group
(b) OXtE4lcontrol group

35 -
0 - .

W5 Himmunized group
(a) O Xt #control group

35

2.5 r 20 -

1.5 10

0.5

0 1 24 714 21 28 35
5<% /d days post-injection

01 2 4 7 14 21 28 34
HHK#/d days post-injecticn

B T %
monocyte percentage in leucocytes
]
SR LAY 2 H A b %
neutrophil percentage in leucocytes

B W o4 immunized group g W4 EHimmunized group
ﬁ (c) O %fHiflcontrol group % (d) OM M #leontrol group
5 B g 5 9T .

NI LE w0 |, * -

5 70 =

%-5 25 4?’; 0

g )

xg KE 50 ]

R: 15 ®E 40

i 85 |
5] g 30

FE 10 Hao o0 |

Bl o 5 ﬂ'&’)

%% k= z 10
o 0 0 Li
=

0 L 24 714212835 g 01 2 47 1421 28 35

~ 4

T8 A% /d days post injection S REY/d days post-injection

M2 FHRERMNSERBNERRASREHFEMNINEARIEEFLEL
Fig.2 The variation of differential lencocyte count in peripheral blood of S. sinensis

post injection with F-AS or saline solution

W iamunived prous W5 famunized group
(a} O3 Efleontral group (b C#Mdlcoolral group
g 45 N 15 -
EREN . 4
=5 Z 23
£h oW 2 3
=e 2 fme 23
T2 oM g 2
%5 15 4g L3
-5 10 1
o - -_— —
= 0 = [.a
a 0
0 I 24 7 11421 28 35 0L 2 414 71421 28 35
FEHF R#/d days post-injeetion EHR#E/d days post injection

B3 FHREEEMSERESEER KR hENPIEEEAEEERETL
Fig.3 The variation of phagocytic activity of phagocytes in peripheral blood of S. sinensis
post injection with F-AS or saline solution
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2.4 WHHEHI M S ER O ERm
ESREEM TR A AR (F-AS) )i

BRI AR I W BER P B RN G R Ik 1 iR,

SR AT RY BB TR, 26 21 Rk 1:

213.33,BE)n &8 FBE. SRRAHTEMMR, A%

SEFE 1:4 ~1:5.33, RIGEMSAMEEE (F-
AS) RS | H B HIAEHL A AK T B BT o

R RTERMNS AR R B B SR A o AR AR M A A BE A
Tab.1 Changes of serum antibody titers of 8. sinensis immunized with F-AS

3 YEHIFE(d) days post-injection
group 0 1 2 7 14 21 28 35
4 immunized group 1:4.0 1:10.67 1:10.67 1:26. 67 1:53.33 1:85.33  1:213.33 1:128 1: 106. 67
T HA4H control group 1:4.0 1:4.0 1:4.0 1:5.33 1:4.0 1:5.33 1:4.0 1:4.0 1:4.0

BB AR (n=3).

Note; The data were expressed as mean(n =3).

2.5 REESHEMNNFPEARZENRE
ESREEM TR A AR (F-AS) )i
ERBLINE R A ARAMRERA T ERW S
HRINFE 2 iR, RIEA S (total protein) Flkk
EH (globulin) & & M3 4 REEH &, BH
21 Kikg{H, 75|~ (46.37 £3.17) ¢/L #

(31.20+£3.26) ¢/L, KT HREHSESERT
FTHEZH(0.01 <P <0.05) ; F )5 BB K, XM
HERAMBREASBAER/NEE B, FHA
& [ (albumin) & & ¥ BN, RIEEMKH
U B4 1 (F-AS) GBS 2 v 48] i 4F i 73 8 10
L H R SEHARREH N SRS,

&2 REBRWSEREEHERENTEANELEPEAREELN

Tab.2 Changes of serum protein contents of S. sinensis immunized with F-AS g’L, n=3
N B E A total protein BEE albumin EREH globulin
days post-imection | T R T AR e A
immunized group control group immunized group comntrol group immunized group comtrol group
0 32.400 £2.57 33.3042.37 12.70 £1.57 11.80 £0.61 1970 £1.71 21.50 £2.71
1 30.93 1£2.03 30.60 £0.40 11.03 £0.70 12.33 £0.50 19.90 +1.34 18.27 +0.73
2 29.500 £1.91 33.03+1.82 11.57 20.75 14.27 £0.71 17.93 £1.17 18.77x1.11
4 36.03 +1.67 32.53+1.78 13.30 £0.95 13.10£1.78 22.73+1.27 19.43 +1.67
7 37.80 £0.91 34.53+0.87 16.47 20.59 13.67 +£1.42 21.331£1.42 20.87 +1.68
14 41.80 +1.40 33.13+2.17 15.33 £0.90 13.13 £0.68 26.47 £0.54 20.00+1.64
21 46.37 £3.17 35.10£2.46 15.17 £1.01 14,07 £2.02 31.20 +£3.26° 21.13 20,340
28 39.73 £2.07 31.80%1.13 13.1321.07 12.97 £1.28 26.60 £1.00 18.83 £2.35
35 38.63 £1.09 32.90£2.31 15.27 £1.69 13.40+£1.45 23.37£0.%4 19.50 £ 1.61

E R PEARK FIREERREF BE(0.01 <P <0.05)  HiE AVHE  IERFER.
Notes: The values with different superscripts in the same row denote significant differences(0. 01 < P <0.05) ;The data were expressed as mean

+SE.

2.6 HERPN

o 4R A ORI MR LR RS R R
( Aeromonas sobria) TG B W Hm TH HER N E 3,
o 14 R o o 448 A TS0 BE AR 3 ) (RPS)
A 65.21% , FEMIZ K B WH R RANEM TR

MBS BT RS, RFERNBRR. WA
SiFFR R A B 45 R UL 52, AE T A o B B S G R
W TR EMHILRE N, RRFAEREEMS,
BB IESEARE AN TR PR B B

£33 FERSEREERNEHENEER
Tabh.3 Relative percent survival of S, sinensis after challenge with live A. sobria

#HE WEERY FEaR¥E FETH( %) R RS (%)
group no. of fish challenged no. of fish survival mortality RPS
H ¥ 4 immunized group 30 22 26.67 65.21
i HE4H control group 30 76.67
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3 g

3.1 SMEmTHREEEIE

Siegel %% T 1981 442 iy AZELL AN IS R
RO, 7R BEIE R BB ( Cyprinus carpio
Linnacus } . 4 f ( Caressius auratus auratus
Linnaeus ) F1E i ( Crenopharyngodon idellus Cuvier
et Valenciennes ) B94L 4 fE B o B4 BRI ¢
P 55 ( Aristichthys nobilis Richardson ) FI%E & Y
LU RARMEIE o AR B - B (Hypo-
phthalmichihys molitrix Cuvier et Valenciennes ) .,
4% M ( Carcssius aurotus euratus Linnaeus ) . i
( Monopterus albus Zuiew ) Fl F 1 ( Mylop-
haryngodon riceus Richardson ) B £T #0 fi s B 5
Thfie TR R BRI 22 10, A
PR RBTEIRA 040 M T WSS IR ), TR A
HIMERF LA BN G 20 EOHEIRE,
IER U &3 an] ot Bust i I BT TEES X
EOEERE, X 57 F0F ( Paralichthys olivaceus
Temminck et Schlegel) H i) W22 &5 - — 3™, X
SE YRR R s h LB R SE ) £ 40 i B A BR Y
TG, REFWA M, A, B 55 R Bl 5
( Oncorhynchus mykiss Walbaum ) B £1 4 Ji 25 5
T B (Cy ) 324, 1 2 T IRIR R B BR , I8
TR AN B R F LI Y B 40 R B9 e T
BB, ORISR B A 24T MR DU R
SN _ERWEE LR, e EEEWERR S
BHRE, B 5 T RERMN, A —EM R
M. EWAEMEAEOMBRRfENEEE
BB, RPN KEENRS 2 M4 X
BN LT MG R I, W g5 HAe R F R
eI
3.2 FEMBPLAREREINEREER
EBERPIE

FAHRRANSLREF R E 14 d 5HXT
IF R S (RPS) 1% 65. 21% , i 7% v 4 481 | 4
RV ZI R B SR T S HEA S R AR
1o SEERFR UM T T K B 5 | A b A
S0 R ATRECE I, RpE R (1 J) TRIIE
PR AT AT Pt 4T R O A, T AR 2 A i
EF, & 55K S B E ( Aeromonas
hydrophila ) R Y5 REE Jeur g ) A 77 65 ( Silurus
meridionals Chen) " BYZASbAR Mo rhAE{8 il 60 B2

SRR A, R A0 A B A A A 5 A T
(AR5 4.7 X) hg(a, [F B0 4 u g 82
AR W A g B3, SR T 21 X
TANEAE , [T 3 o o 4 i A SR AT e 4 2 7 R
o TR R T B 3 12 40 B B ORI B R
AETE BRI, F5 BE LR FRgE A SRR, bk B2 AR A
WA RS T T DA T SR A AT
R Bk R IFER S, g R TR
R A R P R i SR R AR AR, 2 e T
F R E A MR IR .

AR R R PR AT , e Zp#
TEREEBERHEAHIATY , ERERLASE
FEIESRRZIS Z —, bR AT
PARAEX R . RPN ST
T R A 7R A Y R 0 R e A e A A
fo, G g™ R BTG R T, W
£ ) BB AL IR RE 5 FT DA R B KR AT R
#efieh ™ LB NINE, AR TS E
PR R AR RE R R 1 A A
{RER B, i B T ie i 21w (PP #
PLRE E3) , RH D e i G100 , op A8 o) 58
TR IR A0 A B IR BT A o

DR R B T 2K R R e g KR
R TS R MR SRR R Yt 5
pRre g m T 2, A BRI SR S
thA R SR AR AT B AR, JFAE ST 21 Kk ig
16, FEFE U P R T R AR e ¥ 558
MU B (etalurus punctaius Rafinsque ) =
5 SR B e AR R R — 2
HFEERE H & B s B Gday e,
RREREHMINEN FERBEIREH, RERE
2 1 2545 RS A TR E BN R

B2, B T B R T TR A e A i (F-
AS) 5, AREE e R R (B 1 /) 2R
120 0 SR 0 MR A R R B R,
WIS ek XL SR T 5 S T R AT M B AR i 4
FEATR:, B0 B2 2 Bl R B 40, BBt R BRI 5D
21 RiRIEAH, v AR 8 i 80 T S v 3 7=k K&
HrikTE— Bebt ), S e il AIEE R R AR
o G RHAPLIR M R AR TE B, AR o 2
ARHE T WA MR 80 T R 5 1A R e T MR IR
BLRFOE, FRARE R EEEN R
P2 i S Re A 1Y 5 WU 45 Dk L 0 M e BREB



632

K o OE R

4%

BRI BAN TR R LR R R, 4
St AR R g T RAE M. AL, BATA
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Changes of immune parameters in periphery blood of Spinibarbus sinensis
Bleeker immunized with formalin-killed Aeromonas sobria

LUQO Fen'?, ZHANG Qi-zhong'** , FEN Han-ru', ZHU Cheng-ke', YUAN Juan', CHU Chao'
(1. Key Laboratory of Aquatic Organism Reproduction and Development( Ministry of Education) , Key Laboratory of
Eco-environments in Three Gorges Reserveir Region( Ministry of Education) , Key Laboratory of Aquatic Science of
Chongqing , School of Life Sciences, Southwest University, Chongging 400715, China;
2. Bioengineering Department, Ningde Teachers College, Ningde 352100, China;
3. Hydrobiology Institute of Jinan University, Guangzhou. 510632, China)

Abstract; Spiniharbus sinensis Blecker in the Yangtze River and its tributaries is of great economical value.
However, it suffers from serious diseases, particularly a bacterial disease named “muscle ulceration™ in
intensive aquaculture. In order to effectively control the disease of S. sinensis, it is necessary to clarify the
changes of immune parameters of periphery blood in 5. sinensiy immunized with a kind of dead bacteria. One
hundred and eighty healthy fish ( S. sinensis) with an average body weight of (100 +25) g were divided
randomly into immunized and control groups. Each individual was intraperitoneally injected with 0.2 mL
1.0 x 10° mL formalin-killed Aeromonas sobria in immunized group,and with 0.2 mL 0.65% sterile saline
solution in control group. Then,approximate 2 mL of blood was taken from each fish caudal vein on Day 0,
1,2,4,7,14,21,28 and 35 post injection to study the changes of immune parameters, such as haematocyte
number , differential leucocyte count ( DLC) , serum antibody titer, phagocytic activity of phagocytes and
serum protein content. The results were as follows:the number of erythrocytes and leucocytes in peripheral
blood of immunized S, sinensis increased during the first 4 days post injection and peaked on 4th day,then,
gradually decreased to the control level (Fig. 1-a & 1-b). The differential leucocyte count( DLC) of the
immunized group increased and was significantly ( or very significantly) higher than that of control group for
monocytes and neutrophils from day 4 to day 7(Fig.2-a &2-b) ,and for lymphocytes from the 14th day to
28th day(Fig.2-c) ,but lower than that of control group for thrombocytes on day 4 and 21 (Fig. 2-d) , and
was the same level as that of control group for the four kinds of cells at the other sampling times. The
phagocytic percentage ( PP) and phagocitic index ( PI) of phagocytes in immunized S. sinensis were
significantly higher than those of the non-immunized fish between day 2 and day 7, and of the maximum

value on day 4,but were not significantly different from those of the non-immunized S. sinensis at the other
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sampling times( Fig. 3-a & 3-b). The serum antibody titers gradually increased in immunized S. sinensis
during the first 21 days post injection and reached the greatest value on day 21 ,then, gradually dropped off,
but always kept the low level of 1:4 —1:5 in the non-immunized fish{ Tab.1). The serum globulin content
gradually increased in the immunized fish from day 4 to day 21, peaked and significantly higher than that of
the non-immunized fish on day 21{Tab.2). The serum globulin changes resulted in the same change model
of serum total protein, which was not of significant difference between immunized and control groups{ Tab.
2). However,the serum albumin quantity was not significantly different between the immunized and control
groups ,and fluctuated a little in the two groups( Tab. 2). Relative percent survival was 65.21% for the
immunized 5. sinensis after challenge by means of injection with 0.2 mlL live A. sobriez at a concentration of
5.0 x 10" mL for every individual( Tab.3). This indicated that the formalin-killed Aeromonas sobria( F-AS)
stimulated 3. sinensis to produce a significantly protective immunity against the pathogen bacteria infection.
All the results stated above suggested that the vaccine( F-AS) made S. sinensis enhance the non-specific cell
immunity ,such as monocytes, neutrophils and erythrocytes, during the early period( from day 1 to day 7),
and the specific cellular and humoral immunity, such as lymphocytes and antibodies , during the later period
against the bacterial pathogen infection post single dose immunization, and the relative percent survival
reached 65.21% for the immunized S. sinensis after challenge with live A. sobria.

Key words: Spinibarbus sinensis Bleeker ; formalin-killed Aeromonas sebria ; haematocyte number; differential
leucocyte count; phagocytic activity of phagocytes; antibody titer
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