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TAEBNLEZFMEER, WMNEEL 0K &R ETC AWM RERF ELH N T5.0% .
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iR 28 = fE 48 ( Edwardsiella tarda) & —F 1%
FF 1 B A 45 2% B 5 4,k Ewing 281 B 4R
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AT TAT 58 52 BT X TR U 8 1) B 88 4P RIOR 1911

Wb R 3R 2 J 0 o, AL S R R oM, )
I3 22 ELISA £ 68 28 % (8 AL Wy ik f5 , 1
TG S5 K, SE R W R KR (26.0 £2.0) T,
1.2 XHFERHF

it} 75 4% : Multiskan MK3 ; — 4 2 B 51 68 1gM
AT, Ry A A A B2 BE A W) HOR W 5T BT 28 0
ST GG 3%, By B A S A B A 1C 3 B B
IgG Wy B Sigma 24w, BAR 3 4 16 B 5 ALK 9
TMB(3,3’,5,5’-p4 H R BR 2K 1 ) & TIANGEN /4
A, HA R S A B A
1.3 GZHHE

iR 5% % 54 B F W 1 ( Edwardsiella tarda
ghosts ,ETG ) {fill 5 : 4% A< 52 95 % {5 Ak 14 38 2% 7% 14
B P A T vk RS L TR 4 CRAE,
SO TR K 0 M 2 A S e T S e e A

IR G% T B AL T 42 T K% 9% 17 (formalin killed
cell,FKC) il £ ¥ 18 2% Z {45 i AnGHO080301 4%
Pz BHI 355530 28 € 220 r/min & 857, &

DWEETE IR, G PBS WA W JE o 1.0 x
10" CFU/mL, il A AR /K B Ak & KW 0.3% , % 3
BCE 3 d, AP T 5 4 CoRAER .
1.4 SEsSHE

8 TR RN B8 FE AL 3 1L 9 4, B4 50 2, H
T S o 3 AL, AL S 5. 4 x 10°
CFU/mL [#J FKC 0.2 mL (FKC +1P) 5.7 x 10°
CFU/mL () ETG 0.2 mL (ETG + IP) , %} H& 41 i
4} 0.2 mL PBS(PBS +1IP) ; i3yl f 5 4% 3 41,
A BIHE 5.4 x10° CFU/mL [ FKC 1§21 30 min
(FKC +IM) 5.7 x 10° CFU/mL ¥ ETG H &1
30 min (ETG + IM) , X} f 2f PBS 132 i1 30 min
(PBS +IM) ; LIRS e 530 3 20, ool i 2k 7 d %
M2 1.0 x 10° CFU/( & - K) J FKC ( FKC +
OA) 5 ETG(ETG + OA) , [a] g 1 JE F£me 7 d,
X HRAE W BRI R (C + OA) (£ 1), L fa
T SR AE K et v, S 56 5 B v R AR 2 4

R1 BNEIMEREETREERLAAHEANERINNERERRARVAIE S A

Tab.1 The immune experiment design of ETG and FKC vaccine to

European eels in 3 kinds of inoculation routes

52 56 2 531

experiment groups

BB AR
inoculation routes

it ]

note

FKC + IP 43 14t FKC 0.2 mL(5.4 x10° CFU/mL)
i 1 i
i . S ETG + IP £} 41 ETG 0.2 mL(5.7 x10° CFU/mL)
1ntraper110neal 1n]ect10n
PBS +IP 4314t PBS 0.2 mL
FKC + IM 1E 5.4 x10% CFU/mL %1 7 ¥ 2 30 min
=30)
i i ETG +IM 7 5.7 x 10 CFU/mL % 1t ¥ if3 30 min
mmersion
PBS +IM PBS 1 i1 30 min
FKC + OA FFRL 5.0 x10° CFU $EAGE R AR A, 1 R4 4808 13k, % 1.0 x 10° CFU/
.
(R - R), S 7d)E, Mm% T7d
11 il
o R S5.4x10° CFU $£ AE Wk g, I R4 2 #&M, 25 1.0 x 10° CFU/
oral administration ETG + OA . o
(B - R),HeRE7dE, M1 EHRETd
C +0A 1E 8 IR R

1.5 mEHENNE

ol L A O30 T RIS AR T
14 21 28 42 U4 BRI 68 I 3 o 4 41 Bl ML Bk B
5 R RRUN 88,1 mL JC B 1 5 a4 B A TGRS
ST EOE D, EREE 2 5,4 CHET
% ,3 000 x g .4 TE.L 15 min, BT, e B
[FI2H 5 2 W % i I 7 45 AR FBRR &, - 20 CURAE
#H

CENE I LHIPNE R Sl ]
AnGHO080301 % f & BHI 3% 3% & v, 28 C
220 r/minid % 55 5, A R IR bk B AUk
0.3% , W HCE 3 d, WA P B I G i s, 0
W gk T AR, T 0 Bl R U R Al B Mk D 6. 0 x
10’ CFU/mL, & F vk bl 7 J% 0 5%, 7 % time
10 min, pulse on, 8 s; pulse off, 8 s; amplitude,

100% ,4 CR1E% .

v
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ELISA T4k B ) 5 & PO S 7
S G 0 R U 4588 i 3R Be A4 B S B TR — e B L 62
BRSPS AR . Pl (R
RRAEAETH AT B AR BE 40 O 1.0 x 107
4.0x10° 1.5 x10° F1 6.0 x 10° CFU/mL ; i 4 8
AR M R 1:500.1: 1 000,1:2 000 ; 2 $i B
B 2 1:2 000,1:4 000, DL 8 )2 b 5
OD,, fH7E 1.0 ZE4 N Ak Ss A W .

ELISA T 4425 K Y IE % Z B AR T 4
WPLJE 100 pL/FL A3k 96 L g br R , 4 C it ik,
PBST Uk ¥ 3 1K;5% I g W5 4 37 C /K iR 3 1]
1.5 h,PBST P 3 U A LU A B B 73 0 1 v
Fii 100 /AL, ARG 3 A~ ERE 37T ClRE
1 h,PBST Pi%k 3 U A —$0 BT 68 5 40 76 B
100 wL/#L,37 CIRE 1 h,PBST Y% 3 I MA ¥
PiE 1gG —Hi M Bk 100 wL/ 91,37 TR AL h,
PBST J:i% 5 ¥ it TMB 100 wL/4L,37 et
4,20 min; il A 100 pL/ L2 1E W, 2 1k 2 B, 20
min P GE 25 R, 7E il bR A DU AL ( Multiskan Mk3)
F,F 450 nm 4b, A% 6 HR 21 9 & 5 1 4% fL OD
B, KT FIPEXS B8 OD {H 2. 1 %551 BHPE
1.6 HXEERPENNE

BBE G 5 28 K, BRI HL A 40 &, 43 i
6.0 x 10" CFU/mL (38 2% % ff 45  AnGH080301
HEAT MR B S O, B R ST 0.2 mL, UK R
(28.0£1.0)C,#ELLWE T d,id F5 8, W
DY B088 SR A7 0 L 43 5 M, O T SRR X f g R A
# (relative percent survival ,RPS) :

FAXT PRI 3 (% ) = (1 - S e L T 5/
XFHRZASET-%0) x100% .

1.7 HESH

S P AT B 8 R O B E £ bR 2, R
JH# A+ OringinPro6. 0 #f 17 84 4L B, JF R AT ¢ 4
B AT 22 S AT, 24 P <0.05 B 22 55 W

2 4

2.1 ELISA RETHIREN®HE
BERE 84 2 1) ELISA Feff TAE MR By, bt it
(GREZMAEH W) MAE WK E R 1.5 x 107
CFU/mL, —4t Bt 8 540 i) 7 BE v B2 1: 1000,
“HiFPii 1gG-HRP [ Bk 1:4 000,
2.2 RERMMNEMNFTRERNAZE
IR G (AR TH T W 2 1 (ETG) FIAR 2R B Ak K

TEPE T (FKC) 5 6 1 5 R 1R e e BN 68 )5
HME TR 50 AL M XA I 8 E T, 3
H BTG + 1P 4155 7 KA alik 27, & 21 d i35 &
W (2') ;FKC + 1P 4155 7 Kik 2", % 28 d i ik 5
W (2") W REZH PBS + IP — B 45 762° ~2° G fis
2 I3 B RSAN 1) 3 s T R4 (P <0.05) ,{H.
ETG +1P 41 5 FKC +IP 4 Z [a] 5 A B & 22 5 (
1), ETG +IM 41 il FKC + IM 2 [fil 3§ (83 4 2
FRfE 2" ~27 %t HE 4] PBS +IM i 57 2° ~2°, o fis
HEXHEAXEFEE(P<0.05) ,HETG+IP 45
FKC +IP Az [ A ¥ 22 5% (Kl 2) . ETG + OA
AL T RGBS % 2°,21 d kWA (2°),
FKC + OA 4155 7 RIMIE TR AU 2°, 55 28 K
IR (2°) , )N 14 d FFHR e pe 2 5 % IR 4 22 7 8
#(P<0.05),/d ETG + OA 415 FKC + OA 412
WA REET(E3),

o PBS+IP
u FKC+HP
BETGHIP
= 5
ES
£z
B8
2%
14 21 28 42
i TH/d
time

1 EiltgEs R REERERENZEM
BREMREFEHELERER NN NZE
Fig.1 Serum antibody titer of European eel

immunized intraperitoneally with ETG and FKC

o PBS+IM
n FKC+IM
8 r oETG+IM
7 |-
®yor
EES
T3y
B8
5= 3
f=1
22
1
0 ‘ ! . .
14 21 28 42
i 1) /d
time

2 RiNERARRREZELFRGEEN
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Fig.2 Serum antibody titer of European eel

immunized immersely with ETG and FKC
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aC+OA
9r = FKC+OA 2 100
8 oETG+OA X3 80 ——FKC+IP
7L = —+ETG+IP
w5, ¥ E 60 ——PBS+IP
S Be
£z5 BE 4
£e4 KE 20 /A/ﬁ—ﬂ/—A
Wwe 3 3
_ < © 0 L L . L L
f 1 2 3 4 5 6 7
0 , , , , A / d
14 21 28 4 time
i /d
time B4 IHERREEEEEREGES

B3 KiNEBOREEEEZEZELHANRGEEMN
BROKKERERNLBERELNIHNZF
Fig.3 Serum antibody titer of European eel

immunized orally with ETG and FKC

2.3 HEMEERIPE

G 5 5 28 RICHEE, X R4 24 h R iR 81
FET-, HE T MR U 8 K | 68 4% 58 i, IE AT B
I3 N7 A w7 e Sl I I o= o
REZfEAE R, WE )G ETG +IP 445 3 245 6
K BT, BRI T- %K 25.0% ,FKC +IP 4
B2 EET REBT, BRI R K 45.0% ,
ETG + IP #H #H %} T FKC + IP £ KK I 8 3F 1 i (7]
FEIR ,PBS + 1P 4 3 d EFIFET- KL 100% , 454
ZHZEFBFE(P<0.05) (K4), AHE
ETG + IMHI FKC + IM H ¥ 7E4 2 24 7 K il
A T-,ETG + IM 4 R T-F N 62. 5% ,
FKC + IM 4l R T-H Ny 67.5% , W # Z [H) 22
AR E,PBS + IM 4] 3 d B T K ik
100% ,5 ETG + IM fil FKC + IM 4] % % . %
(P<0.05) ([ 5), ¥ #J5 ETG + OA il FKC
+OA W TEH 1 B4 7 RHBIT: ,ETG + OA
HZFIET %y 47.5% ,FKC + OA 2] RFILT:
HN60.0% X4l C + OA 3 d RBUILT-HK ik
100% ,#H2Z H 25 8% (P <0.05) (K 6),
gt 508 2% % 18 AR T W W0 W U S (ETG +
IP) 32 (ETG +IM) R %40 (ETG + OA)
FH X o 8 OR B A 4r i Sk 75, 0% L 37.5%
52.5% , ¢ F M R S bR K TR BE 1 55.0% |
32.5% 40.0% (3% 2), JU 02 5y 84 X M fk
o7 P B TR e B IR AR AR AR T 52. 5% 1Y e e R
P R R AR RS AR B R 15.0% , fE T
iy 2 S 2 A0 T R AT R Y I R

(ETG +IP) AFMBEREMRERE
(FKC +IP) AN FERERRE TRk
Fig.4 Cumulative mortality of eels immunized
intraperitoneally with ETG and FKC after

being challenged with virulent E. tarda

100
=
XF 80t
i c
¥ g 60f
o
= 2 40} —-=FKC+IM
Elé L'; —+ETG+IM
Bk £ 20} —PBS+IM
3
O 1 1 1 1 1 1
1 2 3 4 5 6 7
e/ d
time

5 RAREREZEELCHERES
(ETG +IM) AFBERENKFERHE
(FKC+IM) AN ERZERE TR MLk
Fig.5 Cumulative mortality of eels immersion
immunized with ETG and FKC after
being challenged with virulent E. farda

100 ¢
=
55 80 |
* 2
alll 60
< 40
1| THes
4 —a—
BRE 20 ~C+OA
0 1 1 1
1 2 3 4 5 6 7
frFfa] / d
time

E6 NMRGEBREEZELHALEE
(ETG +OA) BHFERE MR EZE
(FKC +OA) ARFAFET-F &
Fig.6 Cumulative mortality of eels immunized by
oral administration with ETG and FKC after

being challenged with virulent E. tarda
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Tab. 2 The relative percent survival of ETG and FKC to European eels by 3 inoculation routes
S 4 SOt SR FET- KK AR R/ % FEXS G e AP 2/ %
experiment group total number for test number of death cumulative mortality relative protective survival
FKC + 1P 40 18 45.0 55.0
ETG + 1P 40 10 25.0 75.0
PBS + IP 40 40 100 0
FKC +IM 40 27 67.5 32.5
ETG + IM 40 25 62.5 37.5
PBS +IM 40 40 100 0
FKC + OA 40 24 60.0 40.0
ETG + OA 40 19 47.5 52.5
C+0A 40 40 100 0
3 e P A8 T G G R AR X S B R R O 75, 0%,

FH T D W50 7 1 £ ok AR AR BT 58 R Y R T BT
JRE5H , FA 5515 20 TR 0 55 10 SR S L o IR
5% T 1A T 4 B PN 2 AR T R R ) SR AR
R G718 46 T T W R 1 TR F 8F ( Paralichthys
PR ok 3 6 ( Scophthalmus
maximus) " 1 B R G R AR ORI
G I 4T K A 1 8 5 OR 2% R A A TR B W 1 iy
B BRIV TR AR ST IRAR M 3 M iR
AT X R 1588 ) 2 DR RO, A5 R R BT IR 9 %
TS T PR W05 V3 L 3 Fh S g iR AR Yy T e A —
1 G S AP A AR ) 2 T B A X a4 1 820 1Y)
1l B 92 50 R W S, Sy o g 22 088 A TR 1Y) 7 4% 42
7 — OB

IR % Jz B AR TR S P ST WU 58 1L T BT o
& T BR3P i AT 5 S LA A R
BB A TR A A BRI O i 5 4 F
JR 2H R L 2H 5 6] 7 A A X 8 £ 4 38 A O A
RKF VLW 5 | 1) 1A YR B 92 IO 285 7K T 188 1 B 28
PRAPBOR B o T W50 952 1 2 0 A 2K 5 PR KT 5 1
2 R 9588 1 5 70 R 5 T L 2 S T R Y
HAH2H (ETG + 1P) | 1 W56 %% 8 11 ik 20 (ETG +
OA) Al X Ho P LR 31 23 43 ) 2. 35 1 T 7R Sy AR KRG
PE T TS 2H (FKC + IP) A K B bR I3 9% B 11 iR
ZH (FKC + OA) , ] AE Jirt A /2t A 58 O B0 335 A T
T 45 ¥, A 0 D5 338 S 0 Y 1) o R A R Th e
AEORT T I 3% 32 1 R 805 V8 A o A 7 A T 1 A
W A 3, DR 41 000 R A5 5 T | RS 1 4 R 9 S
TESE AR AT RE R4 T — R,

A5 235 3R W IR 5% % 1A T T 50 5 X G

olivaceus )"

Kwon %7 I & 75 % 4 f4 ( Oreochromis
mosambicus) | 94. 4% [ AH X o 55 A7 4P R AL AE —
FE B 22 . 8 PR AT B 2 S 5 i SR 1 B30 7
KRS TR ROR N B RBE T R il 4
P TR W0 5 B ZHARDR 0k B 2H 68 fig 8 T I ] B
S J5 8 WY TR 0 2 1 ORI BB o A IR OB 28 %
TEAE T o B 0k 15 RE 7R BCRE -3 0 BRI 8% 57 2
PRI G FLAE T B ) o[RBT 1 AN [m]
10 10 22 St ] B T BUMDR S R AP - AE A
2N o w1 IR ST S, AR ST R OR 4% %
AR TR A W T 6 RN 8 AR G G PR A RN
52.5% , 53R 5% T 1 AR T T AR oF B0 KR
PRI B T W8 ZE B ( Carassius auratus) " | AB 53
70.0% AR S BE PR I R AN HA — 5 B Z B BR
T B AR R I Ah AT RE AR 5 0 AR BT R A R
G P e PP 55 K
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Immune efficacy of Edwardsiella tarda ghosts vaccine for European eel
(Anguilla anguilla) by 3 Kinds of inoculation routes

LI Ningqiu, YU Lujun, FU Xiaozhe, LIU Lihui, LIN Qiang,
ZHANG Defeng, SHI Cunbin, WU Shugqin*

( Pearl River Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Key Laboratory of Fishery Drug Development,
Ministry of Agriculture ,Key Laboratory of Aquatic Animal Immune Technology ,Guangdong Province ,Guangzhou 510380, China)

Abstract; Edwardsiellosis caused by Edwardsiella tarda is one of the most serious diseases in the eel culture
industry. Bacterial ghosts,which have native surface antigenic structures and can induce humoral and cellular
immune response, have become an important candidate of vaccine development. In present study, immune
efficacy of E. tarda ghosts vaccine for European eel was detected in 3 kinds of inoculation routes. Results
indicate that antibody titer of European eel shows significant increase after immunization with E. tarda ghost
(ETG) and Formalin killed cell(FKC) ,but there is no significant difference between ETG group and FKC
group. The relative protective survival (RPS) of ETG by intraperitoneal injection and immersion and oral
administration are 75. 0% ,52.5% ,37. 5% respectively,is higher than FKC’ s 55.0% ,40.0% ,32. 5%
respectively. Moreover, the beginning of death time of eel immunization with ETG has a delay compared
with FKC. Above results indicate that immune efficacy of ETG was superior to FKC. In particular RPS of
ETG is 52.5% by oral administration. Considering easily operating and less stress, oral immunization of ETG
has a favorable application prospect in preventing Edwardsiellosis of eel industry.

Key words: Anguilla anguilla; Edwardsiella tarda; ghost vaccine; immune efficacy
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