o B =

Journal of Fishery Sciences of China

Vol.15 No.5
September 2008

EARE S RE]
200849 H

P AW SO PELA-OmpK RBEKEE N RER FIEE

oL L ERLEERL A AR L ETRL ARG
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WE: RHEDERER SR T2 DL- 1L - R 2 3L ERY (DL-polylactide—co—polyethylene glycol, PELA) , £,
B R KILE (Vibrio harveyi, Vh) B AMEE [ OmpK /5, 14 B PELA-OmpK #Bk. MEKRAE/DF 10 pm, H 94%
FAZEANT S um, PR RS 2.8 um. R AREFIEL 79.4%. R A (Epinephelus coioides) D FHE R ER P
A9 (TRITC) %6 ZEARIC B OmpK-PELA 3RS, 55 1 RIEH B MR I KR @R LMER, 8 3 REHMBREE
Bk, B 7 RIOSERERIEARM K. S AT s REY, Ok PELA-OmpK 476 fb i 4 3F fa f5 1 A 2R3 i 2 7T 0
BERMEHRAHEEEG. DR PELA-OmpK A M¥EFAMM (g 2") BE 8 F Ok OmpK & AERH (B(E 2°)
St A (P<0.05) AR TS 4H (1§(E 2") (P<0.05); DAk PELA-OmpK KB HLAM N BE & T O OmpK & H
20 (P<0.05) . ¥R %E 30 d Ja FIE B2 di, DR PELA-OmpK 28 BSR4 2 (62.5% ) B3 & T IR OmpK & H4H
(12.5% ) (P<0.05) ;s R FHEH A (87.5% ) (P<0.05) . £t AR H £ M B PELA 154628 O iRE T HoB & s

RAMTH . [ 3 EKF=RI4,2008, 15(5) : 837-844]

L4 PELA; D REETH: Wk mEE: RBER
RE5ES: S943 TERERIRAD: A

#l7 A BE A (Epinephelus coioides) J& T J&
H (Perciformes), fifi £l (Serranidae), £ BL £ IV i
(Epinephelinae) , 47 Bf . J& (Epinephelus) , 15 ¥R &
B, H AR, B R FE, AilgKE @k, hE
BV TRGE R R I LSS FRIE R E
AR B T RS SR Y FRTE, R T 2 AR
M, i H a7 B, oyl E e U R . A
P g v I B A R e, (E K 2 B I 2
VE S G A g Y D R SRR R — AR
AR S e Uy 5, HSE R 7 54T BN
W, ELASE T 500 0 T 7 O S e, AN2 B0 A K/ B I (]
Fy R4, {ELFL Bk 57 5 0 ¥ T 2R T g AL
I, A ER R — M K N BAR 8 R B R
B0 A7 % 1V 52 B T v A Bl A R P IS TS
A A 2 A A R R W IR R B R AR
505 1R LR B BB R R AT EE O O R
P v B & R AL T AT RE . AN SEEG SR AN LA U
A AW B FR AR M KL 3R -DL- LR - R & g LR
%] (DL-polylactide-co-polyethylene glycol, PELA)

Y #s HEH: 2008 03 04; 1&1T HEH: 2008 05 09.

XEHS: 1005-8737-(2008) 05-0837-08

A o GO EALAME 8 OmpK il 1 Ak
BRBEW, 2 48 25 e Rt 1 B fL e d PO &
B AL BORBT ST PR AR R A B s i A 2N
VRIS TN R RAINEY ZE N EPE AR ESASTNS
PR Je G B DR P OR itk — 28 T I R G e bl
AP H R P B R e B Al

1 #B57FE

1.1 ##
111 iK% B DL-AB-FBL _WIEEY

PELA [P (L-PEG2000 (90: 10) IMv 20 000~23 000,
W B RS WAL 2T 0T A (BRI ) R
WAL IRA =) 477 R LK EE (PVA) 1750+50
T B [ 25 8 A A 22 WA BR A wl s — R P b H R
KA WA A r7; DU AL iR R DA W 54
% (TRITC) H SIGMA A& A4 7=; B A SABC it
7% DAB W5 il i L rE A E A 7E.

112 & Rl ABAN T KA KK
R 0, (R, WA & (20.7£3.8)g-

HEWE: EXEEARWREREITR (863 31%)) T H (2006AA100308) ; e \b & A2 b 25 F 9 B AT T LT (05-06-02B) .
TEE I/ sk/MT (1980-), B, fll &, WHIKF=sh i) G s % B s FE 45 I8 57 . E-mail: xiaojiangzhang008@163.com

EIEE: 2 E . E-mail: wushugin001@21cn.com

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



mailto:xiaojiangzhang008@163.com
mailto:wushuqin001@21cn.com
http://www.fineprint.com.cn

838 O K R

153

AN TR A FRAE KR, R R R E, FRIE 1%
oA TPk, S HA IR, 28~32 C.
1.2 EANMEEZEAOmpKHIHI&F

B AR R E OmpK L2 B Escherichia coli
DH5a fHASER M e V. 4 TIEE /B LB £
FEWH 37 CIEALII A 110 8P LB B5 553 T 30 C
F 755 ODggo 1 H 0.5~0.6,42 CHiFE S 5~6 h. #
BB AN R SRR AR, R R R A AT
B, 20 CORAF&H.

1.3 PELA-OmpK#Fkay#l &

A - i R Y IR MR, Dt
SO ILTEA, FFE RIS D 500 MR RL
s M EP YRR RORAR AT . FRIL— i B
PELA-OmpK Bk, i A 2 mL — 5 B ¢, A5 ek
fi# J5 i0 N 4 mL PBS (0.2 mol/L, pH7.4) 2% 4K,
FURE %L1, 5 000 r/min, 4 C B0 10 min 2 FR5%
W, B FVE WK Bradford M E BB S E. B8
03 U BCEIgE. T E AR AR = (BRI E
HEE/ MARMESE) X100%.

1.4 TEHRERMEBLLE

1.41 TRITC #5i2 OmpK  Z A - 1 /R iz ©
(77 ERET . BRI AR ZE 0 (0.25 mol/L, pH 9.0)
Fc il — 52 ¥R P B9 OmpK %98, i A TRITC (5
PNE R BR N 2000 1), FEVKIB REEG 4R
PBiFE 12~14 he HSZM ARG (0~4 C) & N7
IIENT, ZOE BRI Z R 2RO R .4 C
(=3P

1.42 TRITC ¥Ri28Y OmpK-PELA #{3ke &
F TRITC %2 EbRic i OmpK # RS OmpK ¥
W & T7 IR 1.3,

143 SESOE KRV ABEARENL R 4 4,
Y10 B, 45 & TRITC %% ¢ % Fr id 19 OmpK-
PELA JEREE T 41; TRITC %5t E bR OmpK £
HE AL TRITC FOGHR ISR : A3 R KR A
FH B o A E VR 20 A 2 R VA R 8 R s v 3
B, & 0.2 mL.

144 TORREME NEFRE 1IR3 RIKR
I3 N SEEG A BENLET I 1 AL A B, BUS
LR KR s RO 2 B 82 % 2 VEE VR
BIERL A B a5 R 2R o A

1.5 HZEANSER

R BE A BEAL S B 3 41, B4 10 B, B 1
21 PELA-OmpK TERE AL, 56 2 4104 OmpK &

FRAL, 28 3 Ao AR A KW A . e T VTR
1.43. DGR 1 R3 R R, M 4LBE HLES L
2 BRI A R, BUS 4L U 4% 2 38 9P g [ &
24 h, Hl & A WET A M . BT A o
3% FREE -H,0, 1% & 20 min, £ 7 4 V5 S A0 Pl
PBS %t 3 X, fX 5 min; #EFHUR, PBS %3 X,
B IR 5 mins IO — W E ) OmpK R PLIMIE ( H
ASEEEH % ), ZiIRFE 90 min 5% 4 Cid 7%, PBS
Be 3 U IS ming T IERAR 1 E B AR D )
i 1gG, E I E 10~30 min, PBS ¥ 3 K, f ik
5 min; DAB B & E B RS F SR BkRKFe
e, AR R, BK, RS R T .

1.6 HEMNRIRE

1.6.1 EWEDASEE KR A B AN R
AKEFRLA, 55 1 400K U PELA-OmpK fRERREE 41,
352 4128 AR OmpK 25 I AL, 5 3 414 B RAS
SES e -OmpK 154, 55 4 4104 AR AR 26 7k ot
W2 G4 30 B, T S0 A 2 (R 162 2 NFAT 4L
1A B K VEE, 77 5 TR) 1.4.35 75 S R B
s, RIS 0.1 mL. 2 A aRGsE 1 .
1.62 MEFESHBEENRE BHREERET K.
14 K.21 K.28 K56 K, B4 P47 4L B HL 557 B 3
B, B KA 0.2 mL, IR 2h,4 CE K,
4 000 r/min Z.0» 10 min PRI, 20 ‘CLRAF& .
[FIRT, 76 % B ) B - PAT AL BN LB L 3 R Abair A
BE o, UG M H 2R, BT, T PR 3E 0, Ay /D
HI B 5 1% %5 R B 500 uL PBS 49 2, 10 000 r/min,
4 ‘CELL 10 min BBV, 20 CLR7F.

1.6.3 (B % ELISA iE BT M 96 FL ELISA
R 0.05% 2 AR L 100 pL {24l = iR 403
1 h, (R ERPEMRYE 2 ¥k F PBS VHEHTIR OmpK I,
&AL 100 uL OmpK., B4R 4 “Cil 7, (KR BeilvE 3
IR 10350 uL 5% Wi AG Wik, 22 “C a2 h, AK#E
VeE 3 W F 2 X PBS B RESD (IfLiE sl L
)22 CHM 2 h BIE 4 CHMIR, = VERE
5 U i 100 pL BRATRE A BE A IgM P hT (hE#
B AN AR BT AT G ) KIRFE 2h, m ik
BEHBE 5 U 0 100 pL BAR IS A AL YIBE (HRP) 4
W HEPLR 1gG ZIRWE 2 h, @ et 5 UG
OPD (482K —§% ) T5 10 min; 2 mol/L HRERZL I %
o BEARAC T K 450 nm 8k, 78IRS F R
PBS Jy FPEXHI, 455 4 S/P = 2.1 B A Ky FEPE (S
R OD R, P RI-BIHEATHER OD 1B ) -
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1.64 REBERIPEE  RIEEH 30 K, NEHAFEL
Pk 30 FE A, FWE A 1.0 X107 CFU/mL F & 4 i
I B EcGS020802 B 44, LA 0.1 mL/ & F 57 & i s v
SR AR . KR 25 CRIMHRAEFRE 154,
TSR A R R AIE TS . AR 20 EAR
GIE R % (Relative percent survival, RPS) :
RPS=(1 — BT / X AT ) X 100%
1.7 S

SR R EAR R N P + i E (Xt
SD) , S F# % OringinPro 6.0 k474 ¥ 4b 38, 3£ 7]
R 50 AT 72 B b, 24 P<0.05 i 2 R 5
2 BR545H
2.1 PELA-OmpK#3KH4H1E

HE BT, ek B RECR, KA KN
¥ (E D, BAENT 10 um. /DT 5 pm IR
5 94% (& 2), FIgkifE 2.8 um. EEFAL - A
R & IR B R 20k 79.4%

20 um

1 SEEBRE TRRERTES (X400)

Fig.1 Characteristics of microspheres under optical

microscope

(%3 W S w =
(=} S (=} S (=}
T T T 1

W7 4/% Percentage

S
T

[=3

1 1 1
0 2 4 6 8 10
fiif#/um Diameter of microsphere
2 WERRAR S

Fig. 2 Size distribution of microspheres

2.2 WHRERWE

Pt WA BT 52 % SE 50 2 5 M AL Rk D) Fr o
R BE a0 E 9 % 2 BRI 1 Ompk-PELA 5k
MR 1R, fEH G AR T Mg B KB 4 ok
FERORE CEIRRT 1) 5 58 3 KA FEFUR A kb (1
Wl 2), 56 7 KRR FAN K (ERL 3); 0
B EFRCH Ompk A RIS 1 K, FEH G4l
n] Wb e Rt (IR -4), 58 3 Ra ik
FEEA R (EIRRL 5), 557 RAMEERNL (5.
¢ t; Ompk-PELA TERAE A} o7 A1 B 0 Ji5 i 20 2R i) A7
FERS (98 3 Ompk & (A AR R . I
FEF I B S P A 4R T] ILAT (9%, oK LR
S (B 1-6), B2 7 RG] WEL R 4 5t .
23 REANLERE

R A B A 5 i 2 2R S AL SR 4 IR B,
1% PELA-OmpK 3k & Wi J5 5 | K, 755 R
JZTT WESSR AR BB A (BIRD 7)), 553 R
A AR (ERRT-8), 25 7 Kikn] /b2
EEEHEES (FR1-9); H# OmpK & A%
WG 5 1R, 705 M R )2 1) DR 59 rO AR B 8 P
FH (BRI -10), 55 3 KBS AR &
o CERRL-1D), 255 7 K, TS M A K
WA SEMRRZ TS (BIRD 12). Ok
PELA-Ompk T3k % ¥ 75 4} 7 1 B 05 W &6 18 )2 11
BH 1% 5 b O AR OmpK 25 [ %5 W05%, T H. PELA-
OmpK T ER7F J5 I 6 IR A7 78 i [R] S, U6 B PELA
A Sy 1 RBP4 336 A4 m] 485 48 B R 2F T S
R, FE SRR, AR TR
R BT B i R A g
24 FEYRLR
241 HE&MFRESN Ao B e
HUR R A W E 3 FTor. M 3 AT LA HL DR
PELA-Ompk f R 5% B 21 L3 BUAR 20 8 28 28 K
IREAE 2", T JG FREE T R4, 58 56 RN dEFFE(E
2°; DI OmpK & A R ALIMLE P A% h 2L AS K
CUEAR 2%) 5 14T 38 IR 5 M7 -OmpK 4L 1L 375 $t
PRGNS 14 RIBFZE 1 NUEAR 2", Inom s J5 o
28 RIAFUEE 2 ANUEAE 2", T G 842 N %, 28 56 K
Rz 20,

il o b R W, O AR BOGER T ALY I v B Ak
ANEREE 7 5 21 R4, R i) S B3 & T4
B2 (P<0.05) 5 AR OmpK & [ ¥ 7R 4L AD %) B 2
MG P T R EEER (P>0.05) ; {34
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7 -OmpK 25 [ (35 LR 2 A Br 55 7 RAb, H AR
] ¥ B ST A (P<0.05) .

14 r
12r

PUERRL Tf]\/lu:ng2
Antibody titer

6
gl f:i>*\*
I
-
2r X
1 1 J

.
30 40 50 60
K (W)/d Time

1 1
00 10 20

—— M N fER % w20 Oral microspherc vaccine group
—&— M }OmpK 4. Oral OmpK group
—0— 1 HH P FIOmpK AL Tnjecting adjuvant OmpK group
—>— M3 AL Oral control group
3 A mERLIAAN
Fig.3 Antibody titer of Epinephelus coioides serum after

vaccination

242 GEBEBEBHRERMMERMN MEAapa)s
R R FUR B 4 Fior. WE 4 Al LA
IR ik e v AL i b AR R 258 BTG
T RS, R 5 A 21 RIAFEME; TR OmpK
B 20 0 5 e g% 5 LS I R BT AR R i B R
RV TR BH, IR ER P T 2 5 W R PR AL
W AE BB 1R) i 3 B2 = 1 DU OmpK 25 41 54
W4 (P<0.05), AR OmpK & [ ¥ W41 5 % 4

(e B i LR Rt A2 % I ) s 3 T A e 7
(P>0.05)

09r
081
0.7
0.6
05r

50 nm

oD,
(=)
~
.

450 nmW % E i
S D 2«
_— N W

1
10 20 30 40 50 60
L/ Twj/d Time
—o— WIS ERYE w20 Oral microsphere vaccine group
—&— M AOmpKZl Oral OmpK group
—>— M KB 4D Oral control group
4 G SRR

Fig, 4 Antibody titer of Epinephelus coioides mucus at the

(=3
(=}

posterior intestine after vaccination

243 FERPZIE VKRG 30 KANEE
EcGS020802 Bifk Iy, AR H KX B4 5 0
Jik OmpK 25 A B S50 0 56 2 RIFARZET; 1
PR AR T A PSS A5 4 RTFARAETS, T H LI
PETH ()4 M AR OmpK & 4L B . JEAE
RETE, BA R R ei (. ARG 1 40 A A ot
TR Z (62.5% ) & T Hik OmpK 2 % W
20 (12.5% ), K F 3 A 58 4 e /) -OmpK =5 41
(87.5% ) (F1).

R 1 BEHZ EcGS020802 HHRILE RIEN RERIP 2R
Tab.1 Relative percent survival of all groups challenged by EcGS020802 strains

Hl A/ R FiES R FER % N RERTE %
Groups Number of experimental fish Number of survival fish  Survival rate RPS
= ok R 4
IRt 8 44 7K R4 0 ] - B
Control group
1R B s 4
SRR 30 21 70.0 62.5
Oral microsphere vaccine group
O OmpK 2 E141
9 . 12.
Oral OmpK group 30 30.0 >
S o . P
AT 3R RN SEA R -OmpK 21 30 27 90.0 87.5

Injecting adjuvant-OmpK group
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3 iTie

P ] A 8 A AR AR A PRI P B M R R
PR & R, B AR B DR AP P B
B e FE RS A DY SRR R E L AR N 22
15 2 fgf , A3 €0 22 %) B L R A B 22 98 R I, AT R b
G E AR = e R . PELA & N T8 B m]
Ve oy TR EW), BRA K S, LA BKE K.
SRR G R T 457K AR & S PUR T, A
fEmPR AR, BKEHINEER TR HEE
s M H R CUIRERE IR Bk 2 i N
(e PR £, 2% B 1 R0 22 iR 2R 254, 14 g A4 T
B R T, B P D aRiE T

R E A I N RN 7 R A
10 pm BUF AR, AR/ N T 5 pm TR
e & Wk A5 B BT R 40 H (M 40 ) Wi,
FERT S wm FITAER AT B8 70 42 &k L4 1 B 40
Moy . A sz 4 ) PELA-OmpK R BLA% /N
F 10 pm, H A 94% B ER R 2N F 5 um. 1A
TR AR RN, a1 4 BE A AR PELA-OmpK ek
J& 5B RS RIL S A KA K EMER, UG
B> HIGZRE, /N T 10 pm (540K AT B A
AR TER ML . 38 OHR e S5 P s 2 ALHRE AR
HAE. AR R, 025 W TE AH Sk A 21
(Gut-associated lymphoid tissue, GALT) 1] g2 P1/R
WS )37 Bt , 2 22 b vk T 0 R 5 0 L s 4 i 55
T AR R OB HTRE O R S J5 TRk B
W0 S5 0 Dok S R BRI T, AT 4 GALLT
Ry EEL 40 L, 5 RS P B S s R s 1Y

R PP RS 2 AHLHITE AR A2 T RN ]
il (Cyprinus carpio) N RMERE T R ZE 5, B8
W I P 2 W, T A A M g e T T
(Salmo gairdneri) I HRIWR % Wi G % )5, JE i H )5
11 7% Y Wi AT AR R B A 4 A s B 3K B (Sparus
aurata) I RRTIERSE ¥ S S5, 9% va B b R 40 T A
SEM IO, BRI W AR B, 3R e 0
AR R AN R R AR b e
AHH 5T LA A BE A AR PELA-OmpK fEk 5 » 73
KOG MR IZ, SAVREY (Carassius auratus
gibelio) """ IR ST LAY & . BORLHURZ CUIR
95 10 28 5 Hob stk ENLHLE A it — 2.

£ 1 A e R B B 77 A 4 B AR S % SLRE S
SRR R Y PR IR AR S

10 DR 35K, 266 R e 98 7= AR TR S P AR AR AE 58 — B )
Xof 4% AN VH AL TE (98 SR AR REAT T RV B, TR I — T8
o BERE . TS R 225 i G )2 IR B B 40
K1 EGC (FEHBLT BRI AN ML ) A e dn i M (75
RS ERIARE, TR RGNS

R A B DR ERE S, MU (B
U AR 2) 5 J5 i b v 35 6 0 38 A = B P AR AN
DRI R Tl Bk 2 e e 20803 | AR P AR AR e
5)EiE R e, DIRG®E S, 78 g P -
TR A 3 & T IR OmpK & WA (4t
PR AR 2°) s 16 S IR BT AR et ok T
HW R EmF OR OmpK & (4, WESEEARM BE
B RIPUR CRA M . TIORE A RIF R DIRE,
AR CIRGBoR R WAL ER 56 RIME FLARZT A
2%, FPARED TR AT L5 B 2 I, SRR T 41T
R BB I T AR TR R B KT . B, B
RHEZEE BRGSO R, R R
JRI7 1R H A B IR B A, X BE 42 18RI TR -

KM BEER L . PLGA . PELA 25 0] LW R5 A5 =)
53 TR R 62 SN B 1R RS R R B KR
B A T, ORISR (Salmo gairdneri) '
fifi (Lateolabrax japonicus) ™, o 18 % (Trionyx
sinensis) *", i f (Ctenopharyngodon idellus) "**
AR T SRR BT AR . AR
PELA #i44#4 k0 2 05 2 [ N B A1 I 25 19 OmpK
8 IR TAOR %, AR S R At A B A0 A GO
PN 62.5%, o HIRER S A R I G OR AP
P, S S LR R RIS
DRI b, SR FH AT AR 400 48 A1 RL PELA 1 8 .25 11 R 9%
R AR R ATAT I

B 3Lk

(1] &&HE 4, X8 B R EEE 7880 R
7L L] K= 85T, 2004, 25 (1) = 34-40.

(2] ZERfh, e . 600 e x F 4 50 I o S
240 [J]. A, 1996, 15(2) : 7-11.

(3] BEHEZE, Hokor, sRISE | M 67 e Y 2 i W 5T (0.
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Trace and immune efficacy of oral PELA-OmpK microsphere vaccine in
grouper, Epinephelus coioides

ZHANG Xiao-jiang"?, REN Yan’, CHANG Ou-qin’, SHI Cun-bin’, LI Ning-giu’, WU Shu-qin’
(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 um and 94% of them were smaller than 5 pm, with an average diameter of
2.8 pm. 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 (2'°) was obviously higher than that of oral OmpK treatment group (2*) (P<0.05), but
lower than that of the injecting adjuvant OmpK treatment group (2'°) (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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ZHANG Xiao-jiang et al: Trace and immune efficacy of oral PELA-OmpK microsphere vaccine in
grouper, Epinephelus coioides
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1: AR PELA-OmpK TERHES 1 X ( KELL MR ) X 200: 2: AR PELA-OmpK #EREES 3 K (/DB EILMER)
X200; 3: DA PELA-OmpK BERHE 7 K (FOBREREEAN % ) X200: 4: O OmpK 4% 1 K (A BRI G ) X
200; 5: DR OmpK 2058 3 K (L@ SEEAM K ) X200; 6: DRFEEMAE 1 K (AT RLE L) X200; 7: 0k PELA-
OmpK #FERAE | K (ZBEEHREEBEAHMES®, 5k ) X100; 8: Ok PELA-OmpK #ERAE 3 X (FHEEHFE /D
FEREHMEE, §3LBT7R ) X1005 9: Ok PELA-OmpK MERHEE 7 K (FBEEH EEROAHEEE G, H kPR ) X100;
10: DI OmpK A58 1 K (F6E 2 H B IEE @AM @, F 35578 ) X 100: 11: DIk OmpK %5 3 K (ZHH2H M Ik
GGG, § kPR ) X100; 12: WA (FRELHEEE ) X100.

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) X 100; 8: oral PELA-OmpK group, the 3th day (a little brown
clumps in mucous membrane layer) X 100; 9: oral PELA-OmpK group, the 7th day (little brown clumps in mucous membrane layer)
X'100; 10: oral OmpK group, the 1th day (a little brown clumps in mucous membrane layer) X 100; 11: oral OmpK group, the 3th
day (little brown clumps in mucous membrane layer) X 100; 12: control (no brown clumps) X 100.
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