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ABSTRACT A five-valent vaccine was made of Vibrio harveyi, V. anguillarum, Ewardsie

latarda , V . scophtalmi and V . alginolyticus which were firstly inactivated by formalin , and
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then mixed with astragalan-adjuvant. Turbot Scophthalmus maximus was subjected to vaccines
via intraperitoneal injection, and the vaccines were respectively appended with (Group 2) or
without astragalan-adjuvant (Group 1). Antibody titers, activities of lysozyme and superoxide
dismutase were examined on the 7th,14th,21th,28th,35th,42th,and 56th day after firstvaccina-
tion. Finally, all the fish were challenged with the five kinds of bacteria (mentioned above) on
56d. The results showed that the activities of lysozyme and superoxide dismutase of both groups
reached the peak value on 28d, in which Group 2 were significantly higher than those in Group
1 (P<C0.05). The antibody titers of both groups also reached the highest on 28d, but which
were much higher in Group 2 than that in Group 1 (P<C0.05). In Group 2, the antibody titers
of five kinds bacteria were 27-%7,2%7,2%7,2%7 [ 25% respectively, and in Group 1 they were 2°,
207,287 275,2°, The RPS of Group 2 was 50.0%, 50.0%, 71.4%, 62.5%, 44. 4%respec-
tively, and 37.5% ., 30.0%, 42.9%, 50.0%, 33.3% in Group 1. The results suggest that the
five-valent vaccine can enhance the immunity in turbot Scophthalmus maximus. In addition,the
immune enhancement was markedly improved in astragalan-adjuvant group, indicating that as-
tragalan-adjuvant has a positive effect on immunity.
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Table 1 Cell survival after formalin treatment
I} 8] WEW/V) 2 PRI BN B R R K22 GEHL BRI
Time (h)  Concentration( % ) V. harveyi V. anguillarum E. tarda V. scophtalmi V. alginolyticus

0.1 + + + + +
0.3 + + + + +

4 0.5 + + + + +
1.0 —(+) + + + +
1.5 - + + + -
0.1 + + + + +
0.3 + + + + +

12 0.5 - + + + —(+)
1.0 = + + + -
1.5 - — () - - -
0.1 + + + + +
0.3 — () + + + +

24 0.5 - + + + —
1.0 - + + + -
1.5 — - —(+) - -
0.1 + + + + +
0.3 - + + + -

48 0.5 — + + — () -
1.0 — —(t + - —
1.5 — - - — -

(DI AE 28C T T. () + 37 TSBR FHR I AEEAEK; — % TSBEFR I BEEAK, +(—) £RA WL LE R

HiR&#r Antibody titer (log® N)

10 —O— 4 H#ER7K Normal saline
-+ FLHRAE 1 Five-valent vaccine
gl —A— B [+ LK Astragalan+Five-valent vaccine
6 -
4 -
2 -
oL—0—1 1 1 1 o—!
7 14 35 42 56
Fif 1B Time after immunization (d)
B 1 B 2 TG I TR BT 4R 25 A0 B ) ] 19 28 £k oty 2
Fig. 1 Changes of antibody titer responses to

V. harveyi versus time in serum of turbot
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Fig. 2 Changes of antibody titer responses to

V. anguillarum versus time in serum of turbot
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Fig. 3 Changes of antibody titer responses to Fig. 4 Changes of antibody titer responses to

E. tarda versus time in serum of turbot V. scophtalmi versus time in serum of turbot
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BT T IR L B (53 SO ) » L[R]30 9 4 R 5 66 1) 22 Foft 3 58 440 g P 0

PR Vi A S B AR T B SZ T B4 S B D R A R A R B Y 4 T O A LI B R B0 L A A R B
SFNFER M (R 2006) o RN A 20 B R — Bl Se TP BE 15 DR & 5 [R5 23 30 4 L e
SR E T IR S BE R R PE AR AR ) BR PR SSE 2005) . B R4 70 3500 40 1k S e AR 70 Ak S 1k
PEATE TR SRR ) A R SR AP AR A A T 50 288 S e e 00 8 % TR - 2 SR e A AR 4 5 RS . i A 7 R 35 4 e
P IR SR AR, 5 A R R 0 2 Ry A R W R B A e SR T T o B PG 2 WA DA SRR v R 2 B
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Table 2 Comparison of lysozyme and superoxide dismutase activity after immunization on turbot
24 %) Group 7d 14d 21d 28d 35d 42d 56d ANOVA F {4 P1{a
XFHEgH 1,095+ 1.090+ 1.113+ 1.122+ 1.115+ 1.083+ 1.095+ 5 166 0.070
Control ~ 0.012%x  0.007% 0.008%4 0.008% 0.007%5 0.011%4 0.014% ’ :
A A ; ) . . - o
MEg 1 1,117+ 1.138+ 1.152+ 1.237+ 1.173+ 1. 145+ 1.133+
Lysozyme . ) ) 6. 389 0. 000
Group 1 0.007%4 0.010"4 0.013%, 0.0100 0.008"Ap 0. 033 0.011%,
(U/mD
g 2 1,183+ 1,197+ 1.262+ 1.312+ 1.275+ 1.185+ 1.177+ 21086 0.000
Group 2 0.013%4  0.013°4 0. 009 0.010% 0.007¢p¢ 0. 008", 0.005¢ ’ ’
F1{4 18.312 21. 275 57.375 96.971 127. 356 6.017 15. 624
ANOVA
P{i 0. 000 0. 000 0. 000 0. 000 0. 000 0.012 0. 000
YR 14,94+ 14. 90+ 15,00+ 15. 24+ 14. 88+ 15.22+ 14,73+ L 516 0,221
Control ~ 0.16% 0.15% 0.17%A 0.11% 0.19% 0.15% 0.10% Y ’
SOD fyEsl 1 14.99+  16.67+ 19. 20+ 21,60+ 17. 34+ 16. 66+ 15. 07+ 13032 0,000
(U/mD Group 1 0. 1475 0.22% 0. 33% 0. 18, 0.23%% 0. 15 0.06"5 ' :
PEH 2 16.47+ 17. 70+ 21.85+ 24,35+ 21.83+ 18. 64+ 15. 13+
R ’ 218.642  0.000
Group 2 0. 24}’1; 0.21¢ 0. 24°p 0.21% 0. 34¢p 0. 16 0. 09"]\
F {8 21.901 52.923 178. 852 726.404 181. 308 126. 328 6.780
ANOVA
P 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0.016
F o AR SONE FEERE AR F S S8R Z R B E TS FEAR AER TR LR B F
x3 RREAEANSHFERAAIRELNERERPN
Table 3 The relative percentage survival of the vaccinated turbot challenged with the five pathogens
] B , 5ot K (R FET- 103 ) R
2H 5 Group A Strain
Number of fish in experiment Number of deaths RPS
WAYECINE V. harveyi 10 6 37.5
BN V. anguillarum 10 7 30.0
HRELL 1
ReliZ LR HE E. tarda 10 4 42.9
Group 1
KREZHFYNFH V. scophtalmi 10 4 50.0
BEINE V. alginolyticus 10 5 33.3
WEHECINE V. harveyi 10 5 50.0
BBYNE V. anguillarum 10 5 50.0
Gl
R4l 2R E E. tarda 10 2 71.4
Group 2
KEGEINEE V. scophtalmi 10 3 62.5
WK V. alginolyticus 10 4 14.4
WY V. harveyi 10 38 o
BBYNE V. anguillarum 10 10 —
X HEZH
R4 ZMAECE E. tarda 10 7 —
Control
KEEGEINE V. scophtalmi 10 8 —
I V. alginolyticus 10 9 —
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