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Epinephelus coioides
Perciformes Serranidae

Epinephelinae Epinephelus
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-DL- -
DL-polylactide-co-polyethylene glycol PELA

OmpK

1  

1.1  
1.1.1 -DL- -
PELA P L-PEG2000 90 10 Mv 20 000~23 000

PVA 1750 50

TRITC SIGMA SABC
DAB
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20.7 3.8 g
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1%
28~32 

1.2 OmpK
OmpK Escherichia coli 

DH5 7 LB
37 1 10 LB 30 

OD600 0.5~0.6 42 5~6 h

20 
1.3 PELA-OmpK

8

500

PELA-OmpK 2 mL
4 mL PBS 0.2 mol/L pH7.4

5 000 r/min 4 10 min
Bradford

3 =
/ 100%

1.4
1.4.1 TRITC OmpK - 9

0.25 mol/L pH 9.0
OmpK TRITC

200 1
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1.4.2 TRITC OmpK-PELA
TRITC OmpK OmpK

1.3
1.4.3 4

10 TRITC OmpK-
PELA TRITC OmpK
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0.2 mL
1.4.4 1 3 7

1

1.5
3 10 1

PELA-OmpK 2 OmpK

3
1.4.3 1 3 7
2 4%
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3% -H2O2 20 min
PBS 3 5 min PBS 3

5 min OmpK
90 min 4 PBS

3 5 min
IgG 10~30 min PBS 3

5 min DAB

1.6
1.6.1
4 1 PELA-OmpK

2 OmpK 3
-OmpK 4

30 2
1.4.3

0.1 mL 2 1
1.6.2 7
14 21 28 56 3

0.2 mL 2 h 4 
4 000 r/min 10 min 20 

3

500 µL PBS 10 000 r/min
4 10 min 20 
1.6.3 ELISA 96 ELISA

0.05% 100 µL
1 h 2 PBS OmpK

100 µL OmpK 4 3
350 µL 5% 22 2 h
3 2 PBS

22 2 h 4 
5 100 µL IgM

2 h
5 100 µL HRP

IgG 2 h 5
OPD 10 min 2 mol/L

450 nm
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1.6.4 30
30 1.0 107 CFU/mL
EcGS020802 0.1 mL/

25 15 d

Relative percent survival RPS
RPS= 1  / 100%
1.7

X
SD OringinPro 6.0

t P<0.05

2

2.1 PELA-OmpK

1 10 µm 5 µm
94% 2 2.8 µm -

79.4%

1 400

Fig. 1  Characteristics of microspheres under optical 

microscope

2

Fig. 2 Size distribution of microspheres 
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-OmpK 7
P<0.05

3

Fig.3  Antibody titer of Epinephelus coioides serum after 

vaccination

2.4.2
4 4

21 OmpK

OmpK
P<0.05 OmpK

P>0.05

4

Fig. 4  Antibody titer of Epinephelus coioides mucus at the 
posterior intestine after vaccination

2.4.3 30
EcGS020802

OmpK 2
4

OmpK

62.5 OmpK
12.5 -OmpK

87.5 1

1 EcGS020802
Tab. 1 Relative percent survival of all groups challenged by EcGS020802 strains

Groups
/

Number of experimental fish
/

Number of survival fish
/ %

Survival rate
/%

RPS

Control group
30 6 20.0

Oral microsphere vaccine group 30 21 70.0 62.5

OmpK
Oral OmpK group

30 9 30.0 12.5

-OmpK
Injecting adjuvant-OmpK group

30 27 90.0 87.5
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3

10

PELA

11

12

10 µm 5 µm
M

5 µm
13 PELA-OmpK

10 µm 94% 5 µm
PELA-OmpK

1
10 µm

Gut-associated lymphoid tissue GALT

GALT
14

Cyprinus carpio
15

Salmo gairdneri
16 Sparus 

aurata

15

PELA-OmpK
Carassius auratus 

gibelio 17

18

EGC 19

210

OmpK
24

OmpK

56
25 14

PLGA PELA

Salmo gairdneri 16

Lateolabrax  japonicus 20 Trionyx 
sinensis 21 Ctenopharyngodon idellus 19 22

17
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Trace and immune efficacy of oral PELA-OmpK microsphere vaccine in 
grouper Epinephelus coioides

ZHANG Xiao-jiang1 2 REN Yan2 CHANG Ou-qin2 SHI Cun-bin2 LI Ning-qiu2 WU Shu-qin2

1. Guangdong Ocean University Zhanjiang 524025 China 2. Guangdong key Laboratory of Aquatic Animal Immune Technique
Peal River Fisheries Research Institute Chinese Academy of Fishery Sciences Guangzhou 510380 China

Abstract To prepare oral biodegradable microsphere vaccine the recombinant outer membrane protein 
OmpK as a common antigen of Vibrio harveyi was obtained from Escherichia coli DH5  containing the 

recombinant plasmid pBV220-OmpK and the OmpK was encapsulated in the biodegradable delivery system 
comprised of DL-polylactide-co-polyethylene glycol PELA microspheres. The diameter of microsphere 
vaccine was smaller than 10 µm and 94% of them were smaller than 5 µm with an average diameter of 
2.8 µm. The encapsulation rate of the microsphere vaccine reached 79.4%. Marked with tetramethyl rhodamine 
isotheynate TRITC the PELA-OmpK microspheres were orally administrated to the grouper Epinephelus 
coioides and a large amount of red microspheres were found in the hindgut tissue at the first day after oral 
administration then the amount reduced at the third day and almost could not be found at the 7th day. The 
hindgut tissue slice was studied by immunohistochemistry method and the result showed that antigen could be 
found in the mucous membrane layer of hindgut in the oral PELA-OmpK vaccine treatment group. After being 
orally immunized with the microsphere vaccine the maximal antibody titer in serum of oral PELA-OmpK 
vaccine treatment group 210  was obviously higher than that of oral OmpK  treatment group 24 P<0.05 but 
lower than that of the injecting adjuvant OmpK treatment group 212 P<0.05 . The antibody titer in hindgut 
mucus of the oral PELA-OmpK vaccine treatment group was also obviously higher than that of the oral OmpK 
treatment group P<0.05 . The relative percent survival rate PSR  of the oral PELA-OmpK vaccine treatment 
group 62.5% was significantly higher than that of oral OmpK treatment group 12.5% after 4 weeks P<0.05
lower than that of injection group 87.5% P<0.05 . These results show that the biodegradable micropartical can 
be a candidate as the vector system of oral microsphere vaccine in fish. Journal of Fishery Sciences of China
2008 15 5 837 844
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1 PELA-OmpK 1 200 2 PELA-OmpK 3
200 3 PELA-OmpK 7 200 4 OmpK 1

200 5 OmpK 3 200 6 1 200 7 PELA-
OmpK 1 100 8 PELA-OmpK 3

100 9 PELA-OmpK 7 100
10 OmpK 1 100 11 OmpK 3

100 12  100 .

Plate Result of tracing and immunohistochemistry study of microsphere vaccine in hindgut of E.coioides
1 Oral PELA-OmpK group the 1th day lots of red microspheres 2 oral PELA-OmpK group the 3th day a few red microspheres
3 oral PELA-OmpK group the 7th day few microspheres 4 oral OmpK group the 1th day a little red fluorescence 5 oral 
OmpK group the 3th day  little red fluorescence 6 oral fluorescence group the 1th day red fluorescence 7 oral PELA-OmpK 
group the 1th day lots of brown clumps in mucous membrane layer  100 8 oral PELA-OmpK group the 3th day a little brown 
clumps in mucous membrane layer  100 9 oral PELA-OmpK group the 7th day little brown clumps in mucous membrane layer  

100 10 oral OmpK group the 1th day a little brown clumps in mucous membrane layer  100 11 oral OmpK group the 3th 
day little brown clumps in mucous membrane layer  100 12 control no brown clumps  100.
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