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1995; Sakai, 1999)

, 10 ( 1), 20
) , 3
, 108cfu/ml,
1, (aooul/ )
. 4 5 0.1ml ,
4°C 12h, , , —20°C
1.1
(Scophthalmus maximus) 15
[(11.4+1.8)g], 2010 10 4 15.1 (LDso)
, (1x10%fu/ml)  PBS (pH 7.2) 10
2 , 7 15
(  omm) . (18T 100l 10° 107 10° 10° 10° 10%cfu/ml,
2 3, 3% 3 4
( ) 152 4
1.2 , 3 15
Edwardsiella tarda 1101 101Dy
( , 2008) E.tarda TSB 144 ’ (
( ) ' )]%x100% (Relative
, 1x PBS (2.67mmol/L NaH,PO,4-2H,0, .
7.67mmol/L  Na,HPO,12H,0, 154mmol/L NacCl; percentage survival, RPS)
pH7.2) 3 , 1x10%fu/ml , 1.6
1% (VIV), 4C  ,PBS 3 161 lgM
, 1x10%fu/ml (formalin (Aquatic Diagnostic Ltd, )
killed cells, FKC), 4°C 0.1ml ! 100l 1.0x10°
TSA ( ), 28°C cfu/ml E. tarda 1101 4°C
48h, 1x10%cfu/ml 96 ’ S0l PBS
20 , 100ul/ 2 0.05% (VIV) , 22°C 20min,
3 250ul 1% BSA , 22°C
1.3 2h, 3 , lOO}.Ll
( ) PBS , 3
( ) ,22°C 3h ,
, 20mg/ml , 4°C , 5min; 100ul IgM
, 22°C 60min
1.4 5 ; 100ul 1 1000 HRP
600 , PBS ( ), 22°C
#x1 REZELEREFRRINEREET MR KESTLINA
Tab.1 Experimental groups for the adjuvant test for FKC of E. tarda with turbot
Group CN cv CA AV1 AV2 AV3 CG GV1 GV2 GV3
APS (mg/ml) — — 5 2.5 5 10 — — — —
Glucan (mg/ml) — — — — — — 5 2.5 5 10
FKC (cfu/ml) — 1x108 — 1x108 1x108 1x108 — 1x108 1x108 1x108
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60 min, 5 F 2 E.tarda 3 KZEEF LDs L TiE3R
100ul TMB 22 10min: 50ul Tab.2 Mortalities recorded for LDs, of E. tarda in turbot
2mol/L H,SO, , 450nm oD (cfu/ml) : ; 3
P N ob P/N
,P/N23.(§ ) (, ;/N<3.o mj w o v
10 13 14 14
(  2011) 10° 11 12 12
16.2 10° 10 10 10
Hultmark  (1980) , 10° 8 8 7
(Micrococcus lysodeikticus)( ) LB 10° 2 2 3
28°C , ,  0.1mol/L 10° 0 0 0
(PH6.4) ,  ODsp 0.3—0.5
200pl 96 o lad (CN)
20ul . 570nm oD (A), (486x4L% (1),
9% 37°C 30min. (CV) (39.6£3.4)%,
10min . 5700nm 0D (18.5¢7.0)% ( 3)
(A), U)  (A-Ao)/A 2.5mg/L 5mg/L  10mg/L
1.6.3 '
(soD)  ( ) ()
(CV) (P<0.05), (RPS)
, ' 304l (78.7+1.3)% (AV1) (75.7+6.4)% (AV2) (48.6+
10.3)% (AV3) , 5mg/L
,37C 40min oml, (CA). 70.9%;
10min  ODsy  SOD = ( ODsso— : (10mg/L)
ODsso) / ODeso/50%% (AV3) (P<0.05)
2.5mg/L 5mg/L  10mg/L
2 )
2.1 L Ds, (CN)
E. tarda (CV) (P<0.05), (RPS)
LDso 4 O _e oN —o—ov
¢ 2 | —A&—CG —-A-—CA
E. tarda
LDso 2.36x10°
cfulg (3 :
2.75x10* 2.1x10* &
2.23x10%cfu/g) 5?,;
EIM ,28°C 48h,
E.
tarda
2.2
10LDs, 1 28d

Fig.1 Average cumulative mortalities in turbot challenged i.p. with E. tarda 28 days
post-vaccination in each group
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Tab.3 Mortality and relative percentage survival in groups of
applied APS as adjuvant

(%) RPS(%)
CN 48.64.1° —
cv 39.6+3.4" 18.5+7.0°
CA 10.4+0.6° 70.9+10.7°
AV1 11.8+3.1° 78.7£1.3°
AV2 25.0%5.0° 75.7+6.4°
AV3 14.2+5.2¢ 48.6£10.3"
(P<0.05)
(50.5+10.8)% (GV1) (64.0£8.9)% (GV2) (31.4+
11.9)% (GV3) 5mg/L (CG),
14.7%,
(10mg/L) (GV3)
(P<0.05),
(2.5mg/L) (GV1)
, (P>0.05)
2.3
IgM 28d
« 2
2.5mg/ml (AV1) 5mg
(GV2)
, 853+105  683+125,
(CN) 8 6.4
(CV)
171474,
1200
1000 a
ab ab
< 800
£ e00r b b b
1Q
™ 400+ be § be be
200 ¢
[ SNNNNNNNN N

CN CV CA AVl AV2 AV3 CG GV1 GV2 GV3
Y|
2 28d IgM

Fig.2 The IgM titer in the serum of turbot after 28d
post-immunization

:CN PBS :CV ;CA  5mg/ml
;AV1  2.5mg/ml + ;AV2 - 5mg/ml
+ ;AV3  10mg/ml + ; CG
5mg/ml ;GV1  2.5mg/ml + ; GV2
5mg/ml + ; GV3  10mg/ml +

2.4
28d CN)
( 3) 25 5 10mg/ml
(CV) 110.5%
(AV1) 84.2% (AV2) 58.4% (AV3), 2.5mg/ml
(AV1)
, 22.8U/ml  2.5mg/ml  5mg/ml
10mg/ml
(CV)
65.9% (GV1) 143.4% (GV2) 41.4% (GV3),
5mg/ml
(GV2) , 26.8U/ml
301 b a
a
—~25f b b %
Ezo— b b \ be
Ew— c £ %
80| N
- \
™ 5
o Lk, i, ] ] . &Qx
CN CV CA AVl AV2 AV3 CG GV1 GV2 GV3
S48
3 28d

Fig.3 Lysozyme activity in the serum of turbot after 28d
post-immunization

2.5
28d
(SOD)
( 4) SOD (CN)
(57.5+£2.9)U/ml; ,
(CV) 5mg/ml (CA)
5mg/ml (CG) SOD
22.9% 48.7% 34.3% 2.5mg/ml (AV1)
5mg/ml (AV2) 10mg/ml (AV3)
SOD
(CV) 40.0% 32.0% 25.5%
SOD
31.8% 34.9% 24.8%
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Tab.4 Mortality and relative percentage survival in groups of

applied glucan as adjuvant
(%) RPS(%)
CN 48.6+4.1° —
cv 39.6+3.4° 18.5+7.0
CG 41.5+2.6% 14.745.3°
GV1 24.145.2° 50.5+10.8%
GV2 17.5+4.3° 64.0£8.9%
4 28d b )
. . . Lo GV3 33.3+5.8 31.4%11.9
Fig.4 Superoxide dismutase activity in the serum of turbot after
28d post-immunization : (P<0.05)
2.6 3
SOD
SPSS 16.0
RPS , ,
RPS SOD

(Srinivasa Rao et al, 2003),
(Sahoo et al, 2000)
(Han et al, 2006),

0.694 0.060 0.172; RPS

RPS )
0.792 0.498 0.373;
0.821 0.204 0.399 ( 5);

18.5%,
RPS SOD
DNA
( 3
4),
RPS : (2003)
IMS1312
101 i 7
O Ab titer SOD mLlyz ’ , Castro  (2008)
. 0.8 ] Montanide ISA 763 AVG
& 0.6
H
E 0.4
0.2}
0.0 : :
E247N BE2EA BEEA
SBADIT
SOD
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SOD
Fig.5 Correlation analysis between the immune factors

and the RPS
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THE IMMUNE PROTECTION EFFECTS OF TWO POLYSACCHARIDES AS THE
ADJUVANTS OF INACTIVATED EDWARDSIELLA TARDA VACCINE IN TURBOT
SCOPHTHALMUS MAXIMUS

SUI Hu-Chen™?,  XIE Guo-Si*®, BIAN Hui-Hui*®, WANG Xiu-Hua?>, ZHANG Xiao-Hua', HUANG Jie®
(1. College of Marine Life Science, Ocean University of China, Qingdao, 266003; 2. Laboratory of Maricultural Organism Disease
Control and Molecular Pathology, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,

Qingdao, 266071; 3. Shanghai Ocean University, Shanghai, 201306)

Abstract The immune protection effects of two polysaccharides as the adjuvants of inactivated Edwardsiella tarda
vaccine in turbot were studied in this research. The vaccines were prepared with two polysaccharides, astragalus polysac-
charides (APS) and glucan (Glu) were added to the inactivated E. tarda vaccine separately. Turbots Scophthalmus maximus
were inoculated by intraperitoneal (i.p.) injection. The lysozyme activity (Lyz), superoxide dismutase activity (SOD), and
antibody titer in the sera were determined after 28 day post-vaccination; meanwhile, the relative percentage survival (RPS)
in each group was compared. The results indicated that the addition of polysaccharide adjuvants in the inactivated vaccine
could enhance the immune functions to the vaccinated turbots. The Lyz, SOD, and the antibody titer in the sera of the tur-
bots inoculated with the mixtures of inactivated vaccine and each polysaccharide adjuvant were significantly increased
(P<0.05). The RPS in the vaccination group with the mixture of inactivated vaccine and 2.5mg/ml APS and the vaccination
group with the mixture of inactivated vaccine and 5mg/ml Glu have reached to the best protection effects at (78.7+1.3)%
and (64.0+8.9)%, respectively. The SOD, Lyz, and the antibody titer in the best RPS groups with the two polysaccharides
also reached higher levels than those in the other groups did.

Key words Scophthalmus maximus, Edwardsiella tarda, Astragalus polysaccharides, Glucan,

Vaccine, Adjuvant



