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FET0.2% FEEVER 28 CALFE 12 h; 0. 5% AREHA T 28 CALTE 24 h; 3. 5% SN 28 CALFE 12 h (K%
F o A3 R =R IS 7 A5 A BE v S Rk B, I Ak A B I T PR FUER G J5 1) S s PR
SER S . B OE T AL VS B B, BRI ORI KT S A PR AL IRz, BeRp 5 K
TEE B AL PTRRU ReAIR ;= JKI6 J28 1 19 G e L 238 43 ) oA PR R G B 1 46. 67 % , R RIGFE T 30%
APTRKIGESEN 20% , R RETOEREERT SR IR . Bl . AEALER . 206 457, SRR 5 Rl o
SECLRE E  ab A BE, A5 R . BT A A A BRI T B AR S K e v T AR Ak R AL,
o (I RCR s IR T2 S LR SR Al A R o T ARSI R AL, R A R RO
GPERPTREIE 91.67% , HABHAS N NEEAE 83.33% . 206 17 80. 56% , 3 (A H 72. 22% | W
66.67% , WIFERIIHIE T BA BRI P SCR TR B B K s, ik — il B e 7
Hefid

[X$ER] BRMREME; KOG, fhFase; s

[FEHZES] S917.1

Studies on Inactivated Vaccine of Pseudomonas plecoglossicida
HUO Jiangiang'*, ZHAO Lingmin'*, QIN Yingxue'”, YAN Qingpi'’
(1. Fisheries College, Jimei University, Xiamen 361021, China; 2. Key Laboratory of Healthy Mariculture
for the East China Sea, Ministry of Agriculture, Xiamen 361021, China)

Abstract: In the present study, three chemical inactivation agents ( methanol, phenol and chloroform)
were used to investigate the inactivation condition of Pseudomonas plecoglossicida, and the selected conditions
were as follows: 0.2% methanol for 12 h at 28 C, 0.5% phenol for 24 h at 28 C, and 3. 5% chloroform
for 12 h at 28 C. In order to estimate the application of the inactivated vaccine in aquaculture, a trial was
designed to investigate the effect of inactivated vaccine of P. plecoglossicida on serum antibody titer and im-
mune protection after infection in grouper Epinephelus coioides. The highest antibody titer was observed in fish
injected with formalin-killed vaccine, while the lowest was obtained in fish injected by chloroform-killed vac-
cine. The immune protection rate of the three inactivated vaccine were 46. 7% of formalin — killed vaccine.
30% of phenol-killed vaccine and 20% of chloroform — killed vaccine, respectively. In order to investigate

the effects of different immune adjuvants, fish were injected by formalin - killed vaccine and five different ad-
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juvants respectively, including Freund’s adjuvant, white oil adjuvant, alhydrogel, 206 adjuvant and propolis
adjuvant. The results showed that both of the serum antibody titer and immune protection rate of E. coioides
injected by adjuvant added groups were higher than the control group without adjuvant, and the white oil adju-
vant treated group exhibited the highest antibody titer and immune protection rate among the treatment groups.
The results indicated that the inactivated vaccine of P. plecoglossicida could effectively improve the immune re-
sponse of E. coioides . The study provides a theoretical basis for further pilot test.

Keywords: Pseudomonas plecoglossicida ; inactivated vaccine; Epinephelus coioides; immunologic adju-

vant
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IR ML ( Pseudomonas plecoglossicicla) YEN SR B H WHE , X ZFhi5 G4 58 ) 5
ffERE ST, W T I KA E | i AR T AR A B 5 R A K 7= FR B S B, A S R AR T AR
T 5 S Y P 00 2 16 3 K £ ( Pseudomonas plecoglossicida) BYH WHEHR , 5 ¥ A R A
FET, LA FRBHADE U™ AR 20 2014 4R, A ) AR b XA & KRR 00 K B £0 s, TR
(FET 26 F0 K A AR BRI, 4 TR AR b DX 9 /K 7= SR BRI A SR T e R Ze e it 2k o A8 T A8 A i 7
AALBE T B I8 A 0 N IE 1 i, 7R N TR AE B0 T L Be 5 1 R 41 BE ( Epinephelus coioides) %
MK AL I IE R0, B BE T F AT GA 100% , LALRTXT T #2R5m BB i K Z R YW 22459, W
TR YR R EA G, &5 0% 5w R w250k, R 259 0 K 5% B H & AKX
@5 BEEXTER AR M MBI I EOR, FoRE 4, SE . QU AR BT R B
Z RN, Duff B UK KOG B &8 M7= S BB (Aeromonas salranicida) 171 % 2 5% N H T 88 £
(Squaliobarbus ourriculus) IR RN A e 25t i K A R o ( Streptococcus iniae) Ji& P G i B
Je X B ( Oreochromis spp) , S HIZEH B RIERTRIEE] 100% , BIRHRIC A D> N
AAFHEME BT, AHZEAS BB L /K B IA B 2 H T OC T AR TR BRI TR I S B RO 1 R
DL E

£ BT K 7 A W) BRIGE A2 IO, Hh A KOS TE R S )z, HOBUA AR i 5 a7 5
e IR AT R . G R, befkRl . B—TI R, Z5ang . AOp . R R SRR
V7 X 240 TP D ) 0 o7 A 22 FLRICRAF AR AR ST 5 S PR A 7 b A P 8 v e 8 2 50 o T A
R AR, SRR SRR b R SRR L 206 AT, 3R R
TRV J 2 JLA AR R B RS HUAAE R R i T, I LA AR5 398 D 3 S A 00 X2 A 0 1 el B R B 2
R, HAMARENC, $IEHR ., 2ot R,

KT REMAKBEFETAG SR, AU AT LRy, AR K& g —fA
[F] 14 A 25 I SRR AR T AR B B BRT A T TG, A BRI 25, I HOABH I Ja R by 40 B £ )
PR, T S U IS [ () S AR TR Rt A BB AT S0, DU 0 2R T AR S o TG RO e
PRI TR I 254, 8 Y HA R A SR ORAP RO 728 P Al B P I 2 o (RTINS PR 2K
TP T AL AR Ay R B AR R S, A 88 Ve 7 DR 0 5 0 v R 07 e (i 2 5 A

1 MHFFEE
1.1 XWa5Es:F
b O BEA FAR S BTSRRI (13 £2) em, BFRT 1t KIRRIIEIR K FRIE R 5L
B G REss, BAL E KRR (20 £2)°C, R AR,
1.2 iR ERRIERES
FAFAIGE B A TEAR B P AR S 56 28 40 8 1 AR K > AR T Bl P 45 R T TSB B 3%,
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28 C . 180 r/min ¥EZHEFE 24 h J5, BLOUWCHERR, PBS vk 3 WG PBS W& — i, &M,
1.3 REEHFHRK

FEFIEAF G PBS B T, 45 hn AAS [R) (4B 20 B30 F P V5 9% (0. 05% ,0. 1% ,0.2% 0. 3% .
0.4% ,0.5% ) . &M (0.1% .0.3% .0.5% ) FIE W (2. 5% 3% 3.5% 4% 4.5% 5% ), FF5 5l
TE4, 28, 37 CFHATRIEATE, 7E12, 24, 36, 48 h & WZHL0. 1 mL (B IR A 78 TSA FAR, 28 C
Rigt24 h, WEHREE KRGS, B0 3 AR,
1.4 REFRHEPH&

s @, 2RI 3 R RIEE 1. 3 B MR R TG 5k, Wil AR I BRI B KOG T . B KT
JE TR 6000 r/min #5010 min, 7% BV, FICHE PBS BEERHAR 3 ~4 Ik, 5 H PBS 27 Wl
FET EBRE R, 4 CHRAFRHL
1.5 AEMEFIEERNTS

VEEL T IR IGAAR e SRRER . 206 4450 S 5 AR, 43 RN Hh 8 e L K T 7
KGRV IAR P MR B AR 121 7:3 0 401, 1:1, 1: 1 #7FUIR G, 4 CHmRfra .
1.6 TN

WL 0.2 mL/ IR, 4l 15 BANY A BEAIE T g IR 5T X IRAL 15 BAab A B i
BE RS AL B AR T R A P PR 0. 2 mL, USRI IE R0 f e R RS TS 00, 3B HF 8] 30 d.,
1.7 SEARaneRESBL
17,1 TR I 770 A8 T A Ep R TR 28 1 3 S S g i 0

W RERTERE P2 . R IO e A | &5 KGR0 M 1 AN RRZH S0 20 g e i g s 1
SPAHN BYPE T 0.2 mL, OXf REZH g B £ g 5 JEARTE 5 PBS ¥ 0. 2 mL, B S09% 4 Jil 5 #EAT50 2 Ik
B, 52 Ak 2 JRE I TR RS
17,2 ASTRIA TR0 2 T A1 B 8 2376 92 1 A S e 8 S0 50

BB IR G AL, PRI | SRR | 206 FET | WEICEE T 55 5 A AR i A LA
Ko 1A TEAR I BN AS 0 BRZE 45 A0 7005 v 4 g S22 £ ik f R30S0 R 7 P 7 038 1 0.2 mLL,
TeAPE TR ok FE 2 A 2 £ e 5 SR 3R v B A8 T AR B B AT RE 1 0. 2 mL, 25 [ % A 21 45 2 i) f 30 1 i
PBS iAW 0.2 mL, WIRGSE 4 RIS HEATHE 2 KOs, 56 2 B 2 Ji e kAT N TR LS
1.7.3 N TR K Ay R 47 5l

TESE 2 WARPE 2 JAlJa, £ LLRHHY A B £ 4 1) M 68 B3 1 5 0. 2 mL/ R AR B (B B v i A 7 N T Uk
ge, MEL15 K, MERIPET- M5B B0RTH, BREGRERERABUE, it AmeTEo, HE
B R (protectition rato, PR), PR = (1 — fREEHIET-H/ M BALTE) x100% ,
1.8 IMiEHASNAINE

FERIEIGMSE 1, 2, 3,4, 5, 6 J8, MALI3 Bk, MNEFICRM, & 1.5 mL &0
B, BE b, FMOREERES, BT 4 CokFER, 1R, 6000 r/min #5.0 10 min, H
VR, FH 96 FLBEE AR I A i BRSO

2 #R
2.1 TEFXNTREARENGELR

FHAS R 20 B2 1 B X AR TR BRI R KIS I 25 R LR 1, R T RTLUE 1, MR 4 Crf, K
T ZE R Rl HR RS, W 0.3% (RFU 4 AW EET ZEA0 3 24 h vl LUKTE, iR
28 CHI37 CHF, FHO0.2% (KB40 MALEE 12 h BPAT 584 KT,

FHANIR) 20 B (0 25 IS AR T (B M TR B R 3. MR 4 CRY, 0.5% (IRFUED) MR 7
BALPE A8 h, PR AET AR H OGS RBORE 2% iR R 28 CHY, 0.5% (B8 mAab#E24 b
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AISE4KIE ; MIREE A 37 CHE, 0.5% (PRFE0) AT ZANEL 24 h A AT 584K,

FAR RV BE (0 G805 KGR T AR B A 2 8. IR 4 CRt, 4.5% (IRBUMR) MSEDTH
BLRMIE 24 h AT DLSEA KR MR K 28 CH, 3.5% (MAFHAME0) RYALPE 12 h BIAT 524 K0% ;s 24
JEHR 37 CHE, 3.5% (RBED) BIALEE 12 h w584 K%,

WRIEAIRIEE R, LR G B BRI 4t |

AR RSN AF A IR, ek % 3 3 7

FZHMN KGR EN ST 0.2% (5D HESAR 28 CAEFE 12 h; 0.5% (MRFH

B RBIAWK 28 CAbIE 24 h; 3.5% (IRFRAMEL

*x1
Tab. 1

) SETVAT 28 CAEFE 12 h,

PSS R TE RUR
The inactivated effect of formaldehyde solution

‘ZJ:% E Temperature

RT3 Concentration/ %

Ej- I‘lﬂ Time/h

/C 0.05 0.1 0.2 0.3 0.4 0.5

12 + + + +(—) — —

4 24 + +(—) +(—) — — —

36 + — — — — —

a8 Ho) () () - - -

12 + + — — _ _

28 24 + +(—) — — — —

3 Ho) () ~ -~ — -~

48 — — — — — —

12 + + — — — —

37 24 + +(—) — — — —

36 — — — — — —

48 f) () — — — —
U 47 RO LAREIE, “—" TR PGSR LRI+ (—)” FRAMRERAR,
Notes: “ +” indicates colonies on plates; “—" indicates no colonies on the plates; “+ (—)” indicates both experimental results present.

2.2 RigEEMERBRARENZESME

MR 2. 1 BERRAICHEZR P, J0onlil s P | 2R . SO AT IS M B T e v A 1 5 A 4 R K

TERETT, WEHLO. 1 mL JRARE T TSA RBARE IR I,
FEIL, RN E 82K, 23K
T ) £ 1 IS E Y FIIC B PBS 75 13 8 S35
TESHERE R A B, WE 15 d, Emdle
TRAENE HAR AN RN, 2% BH AR T2 fis Bp i P
IIEPER X R AT AR T AN,
2.3 EMREEHEMRTAMANTE
BREKM
2301 HEFPORIR] T AR T A B B T
TR St AR, ST PBS AOXT IRAT R
pat S il ESI RS O Rt A &N o RN (IR E /R N 1}
85 A AL TSR U 1) e X A5 A1 P 1) L TR B
T, A5G dd, HEh BRI T 28 1 2L 1l T
ULt , BRI R I 0 P 1 2L PR AL
MRz, e Fh S5 3 HE 1 AL 1% B A4 38 de
i, SEERIIN], A S e 2 AR s BUARRUN 45
AR, BIAR SR — B, ARRI T

IE7RYS

7E 28 ClHEEIGFA T3 24 h 5, BRI E R

8

£7
oF
=M
0.2
S¥s
@ )
=24 il
RA2 ;

z Methanol
¥ 5 31 EXN
g " B
% e Phenol
E g 2 & &1
o £ Chloroform

(=]

G I 1 [ /)]

The time after immuneization/Week

U A [ /N5 5 B R OR TR ] A~ I T] i 28 J1) 22 53
H G5 L (P<0.05)
Note:Different letters indicate significant difference(P<0.05).
1 AEHGYMRENETHEAME RS LFRERELN
Fig.1 The antibody titers of P. plecoglossicida inactivated
vaccines using different inactivation agents
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3 JER MR A 4 R R, 5SS RETE (WE L)
2.3.2 RIS TR BC AR B4 28 A1 PR B 28 1

JH PR KT A 5 A [ A R AR
SRR A BE, L T LR RN 45 A
F 2 fiin, sEgad e, Bk AR 147
TSR R0 £H ARkt A ARG I 320 4 X6 A T A
L3100 O (TR 10 2 € N | e R
M BLABAN AR B2 = TR IERIAL (P
< 0.05) , WhnAA A4S 20 B I T DU AR AL M
e ERTE 3 d0 = N IS RTHENINE IR 2N &y
BESE (P> 0.05) o SEgiIn], & S 2a i
YRR AR (R — B0, AR
M3 AR T R, AR 4 RIS R,
%5 T, -

O B Bacterial fluid B (53l White oil adjuvant
Wi Propolis adjuvant B 3 [G 4/ 7 Freund’s adjuvant
B 206 /i 7l 206 adjuvant B Z A L4 Alhydrogol

U EBE AN (log, N)

The titer of antibody agglutination

24 BHEEERPE \ e

2.4.1 Z: Iﬁ]m?ﬁ %IJ ﬂf}[J % E]/\J Eﬁg Frist immuneization Second immuneization
G R Je I 18] /&

AIE‘Z%E ’ %éﬂ ﬁll%EﬁI%B Biﬁéi Hj The time after immuneization/Week
WALT ; il & .
BUET, JCTORALEE 3 d BLIT A A B2 R B O 50 0 AR AR
T2, 7 d NEERAET:, &REHAIETE4 d Fig.2 The antibody titers of P. plecoglossicida
FFGE P/ EAE TS, 15d SEE N SF 14 B inactivated vaccine with different adjuvants

AT R PR RAR (53.33% ), AMHKRZ (70% ), |0idEE (80% ) (W 2) . fld kK WG
YA LR RN B A B SR RS, R A 40 S A A 2 A T AR PR R

®2 THRBRENERSESENERRIPER

Tab.2 Relative protection rate of E. coioides challenged by P. plecoglossicida

2H 3 ol FET- 05U FHFET AR RZISIAES
Groups Total fish Number of death Mortality/ % PR/ %
%21 Methanol 30 16 53.33 +4.71° 46.67
FEI 4 Phenol 30 21 70.00 +7.20" 30
S50 Chioroform 30 24 80.00 +5. 67° 20
X &AL Control 30 30 100. 00 +0. 00" 0

V. AEFRAERZEFEE (P <0.05) ,

Note: Different letters indicate significant differences at the 0. 05 level.

2.4.2  BSIASTRMA T ) T 28 1

AT G, KA RbE A BEERRG 2L AT, X A 3 R AT, Aum
PEFVHAESS 4 RIFWHIBIET, STV AR IR 5 RIF IR BIE T, & Wk R A AT
U 0 PR AE T 0 I () ZE 00 T AN S A4 V2, S50 30 PN A8 T 09 AR A JRE ) B0 e D TR S 4K R ML
15 d SEEIH P A RV B R R d i (91.67% ), X5 LT PR 19 45 A0 — 2,
BRI R s BURAR O . FI AL > SR LR AL > 206 A7 > If AR > i d] > Tofke
FIREA (W 3) ) A& B0 50 DG E AN B I A B 0 g, DO KRR A 43 15 4l Ak A5 3
G AR AL
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x®3 TREAHENSEREFRPER
Tab.3 Relative protection rate of E. coioides challenged by P. plecoglossicida

215 g/ R’ W R TFHIFETH GRERI
Groups Total fish Number of death Mortality/ % PR/ %
F1 A4 White oil adjuvant 36 3 8.33 +4.54° 91.67
AEALEET Alhydrogel adjuvant 36 6 16.67 +6.00" 83.33
206 /5] 206 adjuvant 36 7 19.44 +4.54"™ 80.56
5 AT Freund’s adjuvant 36 10 27.78 +6.80" 72.22
8% Propolis adjuvant 36 12 33.33 +3.93¢ 66.67
TetfeFI2H Without adjuvant 36 19 52.78 +4.72° 47.22
PBS Xt H82H Control group 36 36 100.00 +0. 00"

V. MHRIFHERESARFE (P >0.05) ; ARIFHAEXEEFDE (P <0.05) .

Notes: Different letters indicate significant differences, while the same letters indicate no significant differences at the 0. 05 level.

3 iFig
3.1 TRBBEMEEXREEEIFIE

TR B 305 A I 96 RN TG 3R T R v BB A SR KIS R A A v LR A 58
MR E B AR, RIS B R TR B TR L N SR B R R B AR B R A AL, bt
JEPERI AR RIS 1 B S T R I e A R R AR TR A e A, SR BGR A K 1%
SAFREA S MR A T PP E Y RS  HOR IR 25 4 K B8R (Vibrio anguillarum)
BT R SLs, A5 A XS RO B b, R A KGR, S5 KGR 25, sk R IF 4%
XTHEK S EBHIE (Aeromonas hydrophila) W BETEA RS KIG#EATHlE XU m 4 #C5:, IA 28 C
B 0.2% (R4 BIMREEANIE 12 h R EAEKIG 55 MF, XU ARSI 25 FA — 3, Aok 7 H
P ORI RN R B KOG ROCR , TERIESE 2K TG B RTHE T, e 28 °CF 45 K I S8 A il A i K
A,

I BCAARSAN I 5 F1 G2 L 56 (00 22 S0 T2 B G e R M B2kt AR SO 3 ATl
D FNAE BRI 25T il 28 19 DTG 2 W R A BEF SR E f LI BT FIAH X e PR AR AN
FIFEEE e, SXTHRAA BEMEZER (P <0.05) o &M EEIOE M A W) NS TS s, 4%
TR ORI I E T AL AR IR 2, B Ph &5 I RE G AL B BN Fe I . 2 A S e AR 3P R e ey
(46.67% ), ARHBIRIERIRIRZ (30% ), AOTHB BRI HRRIK (20% ) . MIEHTHRAN K
TR BHE S G AP I BB A, X SRk | Guo Y | TS MBI A — 5L,

3 b I F9 1) 25 2 S AR B L TR TG 2 1 e e DR AP AN ], 0 Dt PR 2 PR Ry A [] ) A 2 3 3 %o 35
TR KIEHLHIAFE, XTHUR SR IP IS A —FE, PRSI S0 R R AR o e . v B K
TP B A SR DR AP RBOR Bty BT LAEHR 0. 2% (A0 AR 28 CARBE 12 h VR 4 T okIX
195 1) B8 728 T AP B B T R 2 e P e A IS R KOG 45k . X 5Ok (13, 15] AR,

3.2 ERIREEHEEFRPUROZI

PEHT ) R ROCR A2 Z2 7 T 52, KOG AT DLt S AZe 0 . 38 mRe v 0 FH 5 5308 i S 28 ok
PR AR SR G I 5K, B s B B AR RE F1 ., i 20 5 Y RN 1 RBR S BT R A
AR AT LA B S B K AR AR T T SR e R s B R S 20 9 o 2 M ok T L3R 0 2 AR [ T
( Edwardsiella trada) KIEEW RE RKZZHE (Psetta maxima) , HRIEFRPSURA BEEE, %
il 28 T g 7K SR TR TR 1 0 ol S . R A IR S SRR FLARIR G, AT RS iR v K S T
SIE M FE, Evans 252 ] X FLEEBR B (Streptococcus agalactiae) 3 B AR 7 K 1% 58 1 %t % AF 4
(Oreochromis spp) $EATHRPEE, MG RERYHRIEE] 80% . ASLKE RS FRiEMML, FMHAFI
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I P v AT A M B G R ) SR RICR,

FEASSIE 58 o T R I3 AT B BRI o 20 o) 55 0 AR R0 i fe ) . AR L 206 15, B
FULTR AR, ASREA AR A3 R A B I R R i A R RCR . 28 2 A m A L PR Z ATl
MR RS E, PRI SRR 206 fcii) 20 1L DU fie s #8012 2048 o A 70 i 8
JREEH B ML T AR WL 2 501 11024 | 1:512, 56 2 AE)S 2 A BT s il

PR 2L A L TS DU AN A PR P S i T, X ml BB h T A AR S LR B A
BB T — MRS RVE, (EBTIE AT AZ S BRI I R LA S 2, JFARTIERI, e
g S R (9 /IR S B AR B IE L AU SRR R 206 4 700 I S e iR By, e Al AL
XA I B9 05 R LR B S A DA B D) 2R 5 206 AR5 — FK G ALK BOBURFLIL IR, %4k
FUFRBE /NSRS, AT oA T INANKA, ST R Al R AR I ALK RSN K b, T G 1 BRI
e A ) s o o e 5 e 24 o 25 8 i B D ) BB S 9 ER A 3R] B DR R AR B (E AT AR
PAN AR, il f (L AC R AORG BE R o, TS PUBS IR, 5 o (R R SR, X ) AR KA A [
FEEERRER , 3% S0 A B SE AR, IR AE AR SEI0 Th AR A T AR R S e O A S 0 IR A A
BEMZESR (P <0.05) , AW MAAERAREEN, TRERMIEAZMIEIEY B, Bl R
LERREE, SUATVRON SRS, Sy LA, dR i TR A B R SRR

4 £ig

ARSCH 3 PPN (4 3 ) 5 AR T AR M PR KIG FE T, BB 0.2% (RFU %) 1 H I 7E 28 C
TG 12 h BOREAF, X HUR g SRR R i fe /NI H e R R i AR T ML TR K 2 RN
[] ) A4 TN LA TR A T 8 et e T 1 G e SR AR M I3 LR I e e e 00, P il Al . SRR AR
F1 206 e RCR BB

[ &% Xk ]
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