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18,3 AN BELHHR B 2 TR BB (P <0.05) s S | AN e a2 YR A BEE 178 28 d AR ars i, 35w T IR
(P <0.05);S0D 1% H17E 28 d KEIHR B, Sofe 4] 1 AGae sl 2 W T X BRAL (P <0.05). 3 Bl il s B i kg
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Studies on the Vaccination Against Vibrio alginolyticus in
Farmed Marine Sparus macrocephalus

WANG Hai-fang', SUN Ji-jia', ZHAO Dian-hui', ZHAO Hui-hong', LIU Li', TAN Yong-li', LI Gui-feng’
(1 College of Animal Science, South China Agricultural University, Guangzhou 510642 ,China;
2 School of Life Sciences, Sun Yat-sen University, Guangzhou 510275, China)

Abstract ; Sparus macrocephalus were vaccinated with a formalin-killed whole-cell vaccine, a whole-cell
with Freund’ s Complete Adjuvant( FCA) vaccine and a lipopolysacchride vaccine ( LPS) isolated from
Vibrio alginolyticus via intraperitoneal injection, respectively. Antibody titers, leucocyte phagocytosis,
lysozymes, superoxide dismutase and bactericidal activity were examined on 7", 14", 28" 56™ d after
first-vaccination. A dosage of 0. 2 mL of Vibrio alginolyticus 5.5 x 10° cfu/mL was intraperitoneally injec-
ted to the vaccinated fish to evaluate the protective efficiency of the vaccine. The results indicated that .
the antibody titers was the highest on 28 d, immunized group 2 was higher significantly than immunized
group 1 and 3 (P <0.05) ; The phagocytic percentage (PP) and phagocytic index( PI) were highest on
28 d, and three immunized groups showed significant difference when compared with the control group( P
<0.05) ; Lysozyme of immunization groups 1 and 2 were the highest on 28 d, and showed significant
difference compared with control group (P <0.05); SOD was the highest on 28 d, and immunization
groups 1 and 2 were higher significantly than the control group( P <0.05). 20 d after challenge with Vib-
rio alginolyticus, the relative percentage survival (RPS) values were 71.4% ,85.7% ,71.4% , respec-

tively. It showed that the vaccination of a whole-cell with FCA vaccine was the best of all.
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FREEAE P A T RIS B Sparus mac-
rocephalus , JEZSE M, A=A F1 50, XF £5 BE FIVR B 19 18
NEFE A R K TR L R Az —. T ARk,
it 5 L G A RN T S T3 A, R B 174 o
ook s 2 IR Vibrio alginolyticus S 1K
NG TS T R KPR R 2 — , H 4hK ™ 57
BV 3 E KIZ Tr i e, ©A — S22 5 F i i
SINER 5 1 Hz b i K A, DA 35 B B A B 1Y B
0 ARG T T S T A 8 N 4 A R 1
S + 3R EC5E 44 ) (FCA ) 2 1 FIAK 220 (LPS)
P25 T 1) SR8 NN 25, DA B 1 I e S M R R S 1 e
THRE Lo N T BURE R o g2 DR AP 38 55 07 THI A 52 1 Y #ie
PERCRIEATVRT | B T8 Ry 15 BB 88 17 04 i R
FHELBEFLIS AR .

1 MR5IE

R B R IEFEY
TR, SR A AR A P VL HS K .
K8 ~10 em, (AT 18 ~25 o, T4 35w rp iF 4 1)
IR, RN 2 K. EL SR 1 JE R R E R | TR
FBRRAE A A TR G, WK R 3.0 x 10 ke/LL.
1.2 BEMHE

1.2.1 ey s H & RissesliE 1. 1587 (W [
FERb2E B E WO 5T BT ) HE RN AE 2216 [ 1A 45 57 5
1,28 CHEFE 24 h, LUK B A BRER K BRI, in A S5 4
FUGAE /R AR (5 mL/L) T 28 °CKiG 48 h, B AR
DUVE , KA AEER K UE 3 WK, 5 i T AR 3R 7K il 4 B
UM R IR E . BETE A AR IE SN 3 x 10°
cfu/mL; ZETE B AN E H 3 x 10° cfu/mL |, Il FCA
(Sigma A F]) . 43 MK E R 56 F1 2 4 TR 56
1.2.2 JR IR0 H & WEIlE LPS M4 ik
M8 Westphal %1% ()05 e 10047

PET C: KA FRER KB i) 3 mg/mL LPS %
BT 65 C/KI 30 min, LR HEE
1.3 EHKRRFMLFENS &

RIS AN A 4 4. FRPELLSr BIFEFIRETE A |
JEW B FIZER C, HESFIEN 0.2 mL/ B X B4 v
SHAR R R A K A FER K. 1 RS, #5640 TR i
TnaE g 1k, Hoh a2 RS A, AR,
ST E R RE G B A 7 .14 28 .56 d 415 JE, i
TTRFIKCR L. B R AR AE M I 53 A% 2 0y, —13
FEEETR —81(32 o/, Vegm—p: Vi =1:9) PLlE, HT
RO 4 s s s — M IR N R E 2 ~3 hi,
T4 CHE3 h, BOWEIMN, 534, -20 CPHR
17, FTFRESEPUARRM Al S e S REFR BRI 22 .

1.1

1.4 ®EIERINE
1.4.1 wFsERAMNE R 96 £l Kt
M, e e A B I 5 B AR, 0 iR FH 2K 34 Y
10 x 107 cfu/mL 77w B 2.
1.4.2 fg@mesgsaen g B0, 1 mL bkt
I, 130 L 1 x 10° cfu/mL AYER R TR G K S B
FR TCE 1 b, WA AR 10 min $E SR AW 1 IR
WSROI A5 VR B It i e, SR KT, e e, o
BEYL BT ZEH B, B 100 NEE E A0, A
BWEE K (PP) FIAFEFEE (PT).

PP =100 > 140 L N 2 5 75 W05 19 20 i 550/100 x
100% ;

PL =100 /> [ 20 A P9 A% 5 20 0 1 A 2507100
100% .
1.4.3 wARwsmEAMNE WELHE K
B, AE37 °C LK R 576 nm T, B4 oG5 T R
0. 001 4B A g it 7 o 1 A3 B UL
1.4.4 &% SOD EAHwMZ RN EREY
TAREWFFE BT AR G UEAT I . ZE KN 550 nm
T, SOD il G Ak i 25 O 220 i (NBT) Sk J52 AH XoF
RN 50% s AE R 1 AN EEE 1AL (U)
ZERL ] U/mL .
1.4.5 hEpwR#BEANT WIETES Mk
1637 C, P KR 576 nm T, &40 40l % 5 F %
0. 001 ™A i R 1 INE 1 5 UL
1.5 ®REFRPHHNE

FESS 1 IR ZE RN IS 126 28 d, 45 21 43 i Bt
K010 B2, B8 I 1 5T B 3% 24 h BT A9 TS T TR 0. 2
mL/JE (5.5 x10° cfu/mL) . W35 EH1RFE, L
5220 d, G PPET 3R, $i T AR s I R e v X 2
BRI AEXT S R 2 (RPS).

GAEALTET
X FREELSET

RS S
Bk e S B A 0 5 75 X 0 i b, A R
IR SPSS13. 0 #4785 [CA 3, FH P 3%k « brif
IR,

2 EREHMH

2.1 EFMmMFREREINNELER

1R, LT G PR RN 7R 1 g ) 8
JAN, G 4 2 IR G ST Rk # b
REL 2 FENR RIS, PP A U R 7E 28 d K3 T
el W TR 1 g4l 3(P <0.05).
X} R AEFEA G Y IR A B R TE 4 1K

RPS = (1 - ) x100% .
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® 1 REINERERREENFREREEMAOTL
Tab.1 Comparison of antibody titer after immunization by

Vibrio alginolyticus on Sparus macrocephalus

HREA immunization group 7 d 14d  28d  564d
1 16a  55.7b  147b  97b
2 24.2b  114.2b  337.8¢c  168.9h
3 18.4a  73.5b 168.9b  84.4h
X+ HA control <4da <4a <4a 4a

) RF#EE ERRAFHE FE2FBE(P<0.05, 05 KAL)

*x2

2.2 EffmMEAMAREEINGEER

2 BN WIRRPEG T 4 J, R4l 2 M
43 1 PP I IP B A4 5 E— R K BE S T
XTREZH (P <0.05) ;%5 56 d B}, &K 020 25 AN i 3
(P>0.05).

3BT AR ARG A P 1 20 B 5 ) R 1 AR
fotads FRRIH — e LR A TR R 3T
W GRE L 2 RN el 3 R T e dl 1 AN
WERE Sy, 0 2 400 k2

AN S R S ik B AR E LR S8 ( PP) MFEHEE(1P) My ELEY

Tab.2 Comparison of phagocytic percentage( PP) and phagocytic index ( PI) after immunization by Vibrio alginolyticus on

Sparus macrocephalus

i PP P

immunization group 74d 144 284d 56 d 7d 14d 28 d 56 d

| 28.0£2.73a  31.4+£2.20ab 35.8+1.56b  27.2%2.25a  0.57+1.78a 0.63£1.43b  0.701+1.36b  0.54 +1.30a
2 28.2+1.76a  32.4+2.44b  37.6:1.91b  27.2%2.27a  0.62x1.16b 0.70£1.83bc 0.76+1.77b  0.56 +1.5%
3 26.4+3.4la 34.4+£2.36b  34.8:2.62b  25.8+2.22a 0.59:x1.14b  0.73£1.56c  0.68+1.44b  0.56+2.20a
X control 24.2+1.77a  25.8+1.98a  26.2+1.59a  24.8+1.93a  0.52+1.83a  0.55+1.38a  0.57+1.36a  0.53+1.86a

D) R HEAFHEK + F0ER, RIS, ERR T4, T 27 2F(P<0.05, %7 Kivk)

2.3 EfimFAREBEEANEER
23 WA, H 14 28 A3 MR R E ST
STHBZL (P <0.05); 4556 d B, TR EMEEF (P>

0.05). AR, o ed] 3 I bacth, Tt
P R 1 R4 2 A B AR I 3 A X TR 2 A
Fb, VTR S 1 i HoRR e

£3 BEINEREREHAELEAHEEE I SOD FHALLE"
Tab.3 Comparison of lysozyme and superoxide dismutase activity after immunization by Vibrio alginolyticus on Sparus mac-
rocephalus
il TRTRIREEE 71 lysozyme activity/U SOD i 71 SOD activity/(U - L=")
immunization group 7d 14d 28d 56 d 7d 14d 28 d 56 d
1 2.73£0.27a  2.87+0.35b  3.12+0.25b  2.50£0.72a 203.39 £6.65ab 218.45 £5.26ab 232.19+6.97b 181.67 £2.66h
2 2.94+0.38a  3.07+0.03b  3.25+0.06b  2.72+0.63a 221.12£2.36h 234.40£9.94b 276.06 +9.94c 160.85 +11.71ab
3 2.22+0.43a  3.60+0.38b  3.03+0.22b  2.270.40a 192.31 £13.3ab 268.63 £7.83¢ 182.12+10.19a 144.90 £7.92a
Xt control 1.99£0.20a  1.55+0.12a  2.33+0.13a  2.09+0.32a 189.21£3.11a 191.86 £8.64a 180.79 £9.75a 152.87 £4.62ab

)R P HEA T+ R RAEESE, ERRAFES, TEFEE(P<0.05, % F Kbk

2.4 BEHFmMFESUYELEBREANEER

F3 IR, 5 28 d, e d] 1 MRS 4 2 (1 SOD
IR E (P <0.05) ;55 56 d, fpedl 1 44
R K (P <0.05). 450, S04 1 # SOD
TG e BARE m HLRR A, g2 24 2 19 SOD i ) 7E ik
YSHIRT 4 BRI 2 MR AL R B TR
GeE] 3 S J1(P <0.05).
2.5 BERNFEREEANESER

F4 R, 14 d, dl 2 BE T XA
(P<0.05); %5 28 d, fedl 3 W& T X R4
(P<0.05). &553&M &84 Br s 7 ol i
FERR S 5 45 S B e T A — e R
OB, (EL LRt ) 4. iR Bo e X Bt B 1 1 T

RN
®4 BENEREIBHEOFREEINLE"

Tab.4 Comparison of bactericidal activity after immunization

by Vibrio alginolyticus on Sparus macrocephalus U

Gl immunization group Td 14d 284 56d
1 0.71£0.16a 0.58£0.05ab 0.39£0.02a 0.36 +0.0la
2 0.77£0.09a 0.830.06b 0.38£0.02a 0.37+0.02a
3 0.70£0.18a 0.60 £0.20ab 0.41£0.01b 0.36 +0.01a
B control 0.51£0.03a 0.42£0.05a 0.35£0.02a 0.35+0.0la

DAPREATFAK + 743 RIHES BRRFEHLE TE2F
BE(P<0.05,FF Kh)
2.6 BEMEHHNEERIPA
3 e v G B A R A T IR I G e I BB RE P A —
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MR . NER 5 AT, 4 40 2 1 L 4 A
+ FCAJE ¥ | LPS i v 19 AH XS B 2 4847 1 43 3l by
71.4% 85.7% 71.4%.

x5 RENERSER20 d EHRRERIPERY
Tab.5 Relative percentage survival rate 20 after challenge

with Vibrio alginolyticus

paiail JET K lAmeS (SIS
immunization group  dead no./F2  mortality/% protective rate /%
1 2 20 71.4
2 1 10 85.7
3 2 20 71.4
X control 7 70 —

Dn=10 &, & #AE =5.5x10° cfu - mL ™" 3244712 =0.2 ml, !

3 itie

MASTRIR (14 25 S 7, 16 £ 1M 78 DU A 2
Bl 55 E RIS SRR a3 55 4 T, & e ]
IRE T IREIH N A R AR ; B2 8 JR AN REZH AR T
B ARPELAIRAE T — D ER K, X 5 — L5y
B FAFRED . ARI8 T LPS #E i 19 i 5
R 0.6 mg, B ARA I 21 £ LI )BTRS LX)
TRZH 2 (PR T2 4000 + FCA FE 41, 5 mets - (1
WA Al —2 JRE T RER . —J& LPS {450 &
KA, I A A PEVE B A R AR, ST Y
LPS HrJFAH L, 7T 585 BB 1755 £ S 1) S e by 2%

VR 225 4% BH 400 285 110 7 s A0 0 A V5 19 % o
AL HAIE 7 B HAGHLE SR K ERES. AR
ORI T TR 3 e v Xo) B 6 i 240 J P A i
SR IEFR A R 2 ), S5 SR R B 3 D A
W B 7 LU AN A W 48 BCER A B B 5, 5 G228 1)
WFFE s F—2 0 MR AR, UL 3 2 — A~
T W20 L e A 05 22 1 8 K S T G s &5 2R 3R B
LA 1) A W At LA AR T RE.

HRTE 28 & P 120y e ) st
5ok A R Y R e TR TS A B B i g e, (H
BEHERE 2 o E i I T HP 0 BRI R 0 G A
g0 ARG 2 SR R YA I LPS B n] LALE R
et [0 PR 52 B £ 110 355+ A 9 T S 0 R T
{ERFEER RN, Siaa - BT 4 A —FE.
YRR E T AT AR + FCA P18 BURVE RO A
LPS PR AV, (L] ] Fh K.

SOD XiJ 448 5 5 W 240 B %) 5 B0 8 ) AN /S HILAA
e Re A EEAER. U0 as R AR, v e 4
2 2E B AR 4 + FCA 1 e 3R i ML B i 4R
FLBE T 5 A S E LPS EH )5, SOD i J1 vl b T,

HT Rt e, DDA AT AER PR O 56 LPS B3 R
MLl (2 WA EIHE TOREIMEE X
A RESE i T A B I S AL AN R A .

FAEF TR, A 6F2 st 2 1
P, AL P U RE ). AR R s, %
IS BT BRI 7 9728 B W LR, R R 45 B
PEL ML T 6 0 — 2 T LAY B o, LA 52 1k (1]
P, hattnl UL, 7R 0 A BIRLIR S | iR BE S
TR LN ] A 3% 40 1 T 0 1 B T2 AR 3, LS Y
AT N T AL O 2 T AR AR,

IR AE R I, 5 BEOIURT 3 lose vy LI i T 5
I Al g 0, KR st m e et/ 1. 54
KB WFEER . R UESE T
U 5 2 IR AP R Z ] B2 IE AR G 4598, AR ik
Brdu R AN, (E oA R e 1 AR AR AT LA AR
(AP HAT R AR . 706 T e e
AOBIFSE R, 2R B3 e 1A 7 A Y e AR /D BSAG AS 3)
U= EN S AT S BE AR 37 7 A B GR L 3t
FERR ] R8-S5 AN [R] Bt i B A A B T i LA B
FE51 R By A B S BE AR AP ILT A K.
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a: JE IR E {4 original image b: “{fi[E{§ two-values image
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¢ 2 IKIERKIE B image effect
after two-expand operation

d: 2 WCHENE 1 IR Kl image effect
after two-expand and one-erode
operation

R
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Fig.5 The effect of fruit-tree image processing in different steps
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