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B = MR EmIRNE £ o B o R A E HUAE B R e R

ETE B AE S A B EAW REE

(1. PNy RaF s fmbiFos s, U1 FEZE 6250145 2. DU K2 SR 5E K= 2,001 FiEZE 6250145 3. 5

WA B L D] BT 610041)

TE SR RAHZE R ) £ v 22 27 S5 % M TR 1 B A 1 38 2o T 15 430146537 45 AL 15 LR (Jevalurus punctatus) ARG
TR (T - M) W 22 2 SR BB I 1 (IVADRIAEFER K (V2D B 2 AR 25 1k 363k, THERE RS 1 R (14 K,
28 JCIIER 49 KR A FH IV AL, 00 2 1 06 ) A% TR R R L 547 A% T et A0 73, 1 P 40 T A4 S S A 0 e 8 R B 8
SERL R ARSI 5 1 B TR RE B RLAR 200 (0.920.3) i, 556K 53.23%, 1508 27 2F 5575 PRI T T 1 4 EU G fl 25 0
SR ERE 1 SR A G T 14 R BT TG PRI T AR TgM KT I T SR PR IR i A B G 1) T — TN AR X e £
PRI K 34.8% 48.2% F1 55.4% ; WG 27 2F 5% HL M B I B S 1) IV AL A S R RAP R A 6.7%, 4= BRER K XTI V
AP R WFFE I, D1 R T PACE 1 %ot BRE ast SRR I ELAT W 5 1) G B DA IO, P AR SAy T35 27 25 S % B T e g

AT, [ EZK =R ,2009,16 (5): 751-757]

SRR B SR W27 2E SRR AR 5 IR T ARE
FESHES: S94 ERARINAD: A

AT AT 2, 7E H DA 22 b DX 3R B B4 BRE 5 S 2 il
(letalurus punctatus) A T —FhLUGR JHESFIB
NTEERRHIERY “ 2PERA TS IR R AR IR
FET R 15, 7™ 5 i BRE s, S 7 L ) £ B
Ji&. HTE 1988 4F L A FEABEIHRIE , Durborow
2 U\ o5 10 BB v 4 B B K /S BAL T (Aeromonas
hydrophila) A5 5 & (Pseudomonas spp.). 15 A< i
W (Aeromonas sobria) F1 ¥ MK 35 T B (Flavobacterium
columnaris) S22 PR, I HAHTAK , T 525 T
{18 i R S B 3 i i D, 1 — 20 5 R B R 47, 4k
1M & A B EE RS 5 ARG A 3
W4 ASHEIUS AR RS S S G, AN A X S5y 85
2 B -5 =22 [ DR S 2R PR 0 G s
TEIFARAE ™ RO MR X AR s JiEhY
BE 1 SR A P 4 2 3 ] — e B B B 1 Y g

e BHA: 2008-08-26; 1&1THHA: 2009-04-08.

XERE: 1005-8737-(2009) 05-0751-07

32 SR PN (Stenotrophomonas maltophilia), NT.[f]
VB S RIS 5 1 R GS AR L s PR AR A
FRAZRFAE, T UE SEH A BE 5 R “ B8 AERY
W 27 25 LS A M TR R T RE S0 b B PN Tk i it A
T A i, 2 5 77 A 2 T 21,
T FLA P A: R 3 L) 245 5% B € 22 2 80 [ T r
[, 26 A v [ B 5 SR i 73X %
R R A BE A SR e REMZYIBAT R T
T MBS, PRI, 38 g e g A R AR T B S e
P BIE LS
RIS AR A AR e /NBR A, LA R A
(AR 2 e VR A R AE W e, e b i
S 5 35 40 M (APC), 3 5470 5 375 ARV S 28 A
AR ERIRE 1Y, FEBES L CR IR SR

EETHE. 255 CKITFE Mals A& B B B H (IRT0848); 4V sl kI 5 B 165 H (2130108 ); 8 @B A

FRZ\ ) B 5 B H (2006-2009) .
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FRRE IR AR A MBS BR A A5 X B o
RIARBUARE B i PRI AT R TARGFAIRCR . Trie 55
JE BSA (- Ifis FEE ) RIR A S Re A 3405 5 T
SR I A S S TR O A
M S e, 5 5 1 b IS A 25 O AR i, Ol
RS A AT AR T 83.5% . MR B Rk
PRSI E AR BAT R R B TR S A il A
T WEAE SRR M i O AE e AR B A
SCRHIEA T o et I BEAT BRI IR ST, D A
A BT TR SR BIINE 2 2 SR PRI R PR 2B

WA,
1 MREFE

11w

SR TR RR S sh W) VB 2F TSR BN TR AR S
FUE AT FRFERE 2 SR, R (100£5) g,
W JE L T B A5 SO AR5 3

F2 B MEM 35 57 JE . O 8% A A I [ s 0
SIGMA A ], IgMIRF & AL nt s A s ko e
7 it TR EL 20 BB R A el A W 7
1.2 HEMTIE

TOR A T VB 22 25 T 5 BRI - o 30 JRe e
KR 372 (TSB),28 °C, 120 r/min {555 9724 h, 1
I JE W2 BRI AR TR LU I 0.3% HH 0 -
FREF IR, 300 W A2 10 min, 4 CHERBARAE R H
1.3 BERAE R A RIS FRNE
131 FEREEERNGIE SR SOAHZE L
B A G U T P 4 T A L g 1 1
T10 mL G5 B 75 R0 IR T iE , P A s

V10 mL Sk I ABLEE 875 FLAE 3 min,
RS AE 1 W/O FLIR , 4k SL 080T e f 75 & 2 R o 1A A
WL

132 FERER SN AIERRNE

(1) LGRS SRR e 4 1l 25 1) i B ARk
1% WS IR UL 5 T T SRR AR ) |, T4
J& FH3E S L B E J T A0 4 B R, D ok A2 (BLAR)
/N

(2) A EHME 10 me/mlL B H0KES 8 1A TR
H40.1 mL AR BTARE S ITTTE, TR ATHCE 3 min, FEIA 3
mL 2% 1,2 000 g 50020 min UUTENR A, FIBCA
B A R I AR (W) A3
WFBSHITIE R (Wye 15 FAVARIHEMER (O ",

Qw (%) = (W =W ) IW 5 x 100%

14 REXE

e Ly SN AL B, T4 TER AN 41 R mg
TR AN TR 1Y AR B B O IR S 4 IV 4 g
HAEGESE AN KOG 1 IR e AL V 4L IR AR
FRER KT HRA . AR 3 EE AN EHE 40 8 (%
1), 3120 2.

G REFIRANL: AEFEFP R, BE 55 SRS 12 h, 42
FhREPEETE 19 (VIV) 1 Tk il 0 52 B ORI . 4% 1
IR AIAEES 1R S X B s ORI T L 45 2
KU 1R, T4 14K 55 28 K kA 77 &
SRADIE 2R, TESE 1K 14K 28 KA 49 K43 7E
S R T P BEALEL S B 7R 1T R bR
e BRI 53 2 63, — 13 A R AR dCsE i, £t
2R B E PE ARSI 55— R esE i, FH T il
THPUARAIE

®1 HRRAXEHMNSER SRR

Tab.1 Groups and vaccination of channel catfish

Ml ST illkia etk (SR
Group Bacterin Dosage n Repeat No
I JIE FUATETE Liposome-encapsulated vaccine 50 pe/ & 120 3
I 8 JFAASE T Liposome-encapsulated vaccine 100 pg/ )2 120 3
] JIE FUATETE Liposome-encapsulated vaccine 200 pe/ & 120 3
\Y WEAZ HFR MU K TG 1 S. maltophilia antigen 200 pg/ & 120 3
A% HPEERIK  Saline 1 ml/ & 120 3
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1.5 BHEREEERNNE

151 BHHREEEMHEE 1.0 mLyTEE 24 N
T3 1.5 mLAHXT BT % 82 A 1.070 R 0 4 i 73 25
H, A2 500 r/min 850 15 min, WA, L Hank s
W, IR, AR 1.0 10 mL", Gl
WY ORI AT 2 T AR D 9097,
152 SREEWENE BEEER 0.5 mL, A 0.1
mL 3 FE 4 1.0 x 10° mL ) 4 85 (08 2R T B0, 1R )
Jo BT 28 CAKIETPIEE 1 h, B0 10 min 35 FIHW, I
JIA 0.5 mL Hank s Y 8k, 7EJSURE TSNS . T
80 min . 100 min 120 min 1150 min 7 A FFIZHL 0.2 mL
A0 it A N 53 1 T, A L0 mLVR B2 0.29% 1Y
Tween-20 M 6 IR, H M A 0.5 mL MEM 35 7 L 85
316 h, BEIFFEANA 0.06 mL ¥ 9 5.0 mg/mL [ MTT
(Y P A Uk ER), FE 50 15 min 51 22 600 nm Ak )1
JEE (ODMED "™, # FHA RIS (BD):

BI=T i} [H] 38 J5L MTT [ OD {8 /T, B} [8] 38 Ji MTT
1 OD &

Bl < 10K A R FBE 775 BI > 1O W JC A% 1 fig
J1; BUE T &7, AR B RE SIBEAIR, )2 08K
1.6 IMFHAEIgMATNE

AP E R A 5 S A= DA R T 52 BT
149 T M 5 1) A D
1.7 W&

TEGPEIG I35 63 X, % T — V 41X 30E 47 40 1 14
B SEH1% (VIV) 18 Bk 5 5 SR i 1 T
JEERRIFE , #4521 x 10° CFU/mL 57 M8 s 1 S g 22 25 5
PO TR BRI, B 0.2 mL, BE 3 14 d NS IS
[ I /N W o= WSRO RIS VS ke

FEXF SRR A3 = (1- LR LA AE T3/ X RZALSE

T-%K) x 100%
1.8 Fit=ESHh

S0 K4 SR I SPSS 11,558 11 51 14 i 47 4 28
S5 5 45 SR OF B £ bR fE 22 RE£SD) KR, R
ANOVA #47 5K & J5 22 43 Bl Duncan [X 5 B #E47
ZHEWIK, P<0.01 227 B E, P<0.05 N =R BE .

2 HREHSH

21 FRRAEENFEARIER
FAHZE K i 5 R o R B PRI R U S L1
IR, B8 1 h L 2RISR . Zad BRI
T e B A 25 S R B HE T 1 I i 45 Y
RIUASRAR 5], RNk (0.9£0.3) pmo 2R
FHBCA B 5@ 5 3R S A I AR sk v ) e 2
(W) 45194 mg, EISWPIFE R HE (W) 4
2.429 mg, flg B4 38 53.23%,

B BB SRS L BE I (% 6 000)

Fig. 1  Photograph of negative stain electron microscopy

of liposome-encapsulated vaccine ( x 6 000)

22 BEHEREEE

FI A LA PR TS PR I e 25 SR an 3R 2 s B
A5 A0 TR A 80 min J5 45 2H AR HE A (B i/ )N
HJ< 1.0), ALRIJ7 25 Bras R, B B i fe
el (1 - 2H) WA A RE T Y o 2 v TiE 22 25 5
FRTE IS TSR (V) (P<0.01), HIWg & 2555
Fr AR IS B e AL (VD) YA T B i B s
TABRER A BRAL (V 4) (P<0.01), AS[R] F 98 5] i
IR BT 2R 1) )5 22 0 W 4 R s 7656 14 KI
T 20 2% A 48 2508 0.544, B i 2 /N T T 41 (0.728) F11
11 41 (0.651) A8 F $5 51 (P<0.01), & W TN 41 () A% 7
AE I B2 T T4 4H; 7628 d 149 disf, TT2H
(0.531.,0.573) Fl T 41 (0.542.0.62) Ff) FA 40 0 % 5 5
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PO BT 141 (0.681.0.758)(P<0.01); 7E 49 d B,
MAH A A BE S W T M4 (P<0.05), Ui I ARG

JFASE R TE 200 ng/ FEI AR TG PR e oi , 1R 22580
ESaa

®2 BHEMSXESBERREEENEL

Tab.2 Changes of bactericidal activity of leukocytes in Ictalurus punctatus of each group n=40; x=SD

2 5] YR E I IS BHE] /d Time after vaccination
Group 1 14 28 49

I 0.955+0.012 0.728£0.013 0.681+0.014 “ 0.758£0.019

] 0.959+0.013 0.651+0.011 ™ 0.542£0.015 " 0.620£0.009 ™

m 0.955£0.015 0.544£0.008 0.524£0.019 " 0.573£0.022 "™

\Y 0.94540.020 0.934+0.012 ™ 0.801£0.011 ™ 0.868£0.026 ™

\Y 0.962+0.019 0.974+0.015 ™ 0.949+0.009 0.954+0.008 ™

IR S PR R T2 5 B 3 (P<0.0D), AIRVNG FRER R T2 5 B3 (P<0.05).

Note: Different capital letter superscripts in the same column donate extremely significant difference (P<0.01); different small letter superscripts donate

significant difference (P<0.05).

23 MmiFEHEKE

A5 LHLBRE pit, S I I v T S 0 S &5 SR
F3FTR. BRITARRE B 4L I35 TeM 7 R e ) 14
d.28 d.49 dif 38 bb R A 952 I A I 3 1 ik (P<0.01),
it G 2 VRS0 EA) B TN T S8R5 T O 22 2F S % L L B
KA B RE L (IV 41 FiA: B AR K R 4L (V 4D) /Y
I T TgM K - 78 565 1R AR 14 K 906 i 35 25 57
(P>0.05), FURTESS 28 KA 49 REFIVALA B & & T
V40 (P<0.05), Bl A] A 2 TgM 7K pl 22 AT

AN TR] B 35 0] S P9 i IO A 2 1 92 20 ) LK
7, MM AT T A9 MV IeMAKE S B S T 14
(P<0.01); T TN 240 [H] TG b 25 25 5 (P>0.05), & %
25 5E 57 0 T KT SR s 4 (IV 4D B Il 3 TgMoK
SAYTE B I 55 28 TR 5 A AR TR OGT FEZH A i k2
(P<0.01) 2= 55 (R IV AL AR S8 5 1 AR BT A4 K T34
B TR AYE B R S AR (P<0.05), FLE A2 27 035 A T
KGR ELL TgM 5 5 7E 49 s B R ks,

®3 BHEPSXEHMFRIgM SENTWL

Tab.3 Changes of IgM content in serum of Ictalurus punctatus of each group

n=40; x+SD; g/LL

ZH 51| BERPPEET IG5 E] /d Time after vaceination

Group 1 14 28 49
| 0.876£0.014 1.121+£0.031 ™ 1.3361+0.028 ™ 1.388+0.078 ™
II 0.887+0.021 1.5194£0.028 © 1.7434+0.020 1.942+0.050 *
| 0.856+0.024 1.505+0.007 © 1.86410.096 2.123£0.045
\Y 0.864+0.035 0.870+0.023 ™ 1.131£0.115 ™ 0.965+0.090 *"
A% 0.880£0.012 0.878+0.026 ™ 0.868+0.019 * 0.875+0.018 *

s PR RS FRER R A TR 22 5740 8 3 (P<0.01), NIRVING F-REFIR &I H) 22 57 13 (P<0.05) .

Notes: Different capital letter superscripts in the same column donate extremely significant difference (P<0.01); different small letter superscripts

donate significant difference (P<0.05) .

2.4 ORREMRE B BRI RIPUL

B G0 BE H BE o R 2 3R 11 IR A e I, A5
63 R I T 55 W A2 2 S 5% B M TR TG TR B O . RE
J5 14 d, G H & BT TR ARG e PR 3,
1 — IV 20 B A T B 92 O 47 538 53 5] 4 34.8% .48.2%

55.4% . 6.7%, i £ #ER KOG BRZH (V4D W 0, 4R
25 LH AR SR8 DR AP 3R AT 3BT B 2R R W], AT
B I8 711 i 1) i O ARS8 1 S 28 2 ) A 3 (P<0.01)
i v X B S SO R B AP AR T, T IV 2 5 V AR L
WITE B 225 5% (P>0.05), ULAA NG 0T 14528 1 REAT A5 O
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PPE R SRR 52 WG 2 2P SR R 1 1R 28 BRI
{ARI2E P G R 2L I A A ) R 3 TN AR 2550y Bl =2
W, 5 T4, T 24 s B PR AR A
FHhR (P<0.01); 11 T 2 41 [A] 22 5 AN 8. 3% (P>0.05),
HAPEL (V)RR T, P10 R 9 HRL g {4
AL MR SR K KRGS SRR,
T — IV 2H AR 3445 A [ B S A () BAE s SCRE
R RS L V 4B
3 itig
eV (0 T LR S5 75 vk rh DA IR B2 145
VERITAE™S N T IR 5 e (LB R,
PERCRAME X — (A, Ao N B e /F 2R gk
TRZRGE, QN e 2 A= ] et A SR R 2 SOk R i ot
szl
B IR T2 B T AR L [ P S A i ) PR 2 B
ZER IR G5, R 2Rt AT IR S Y A
TGN WS 22 W, i M A g 38 4

SR BRI SR S, A B U o R AR AR L B
5 (2) FDREPLIE S RN i R 4, il AR e gt B
W 240 25 e i S 33 4N i (APC) BT HBR B, A3 B %
REVEFH; (3) WT AL WA, A B JC B R R G e J 5 (4)
A AR G 1 2 AR 5, SR TR AR e
PE AR S K RE 1, A 2 ez ™ T
A IR ORER T, i AR TR Sy — o B i 2 v
P Z 9%

T H R FH ORI 28 & il (0 g A R AR /N
HTE02 ~ 1 pm Z 18], 5 35% ~ 659%™, KL
Z AR SR I TR AR R IR B AR ¥R AR 2
0.9 um, FLEHN 53.24% 456 LiRFEhR A,
5 Baca-Estrada 25" ] £ ) B2 HI /K 2% B FH 25 1
JERRE LR (56%) M3, T AR A2 A/
S AR RN A0, B SOk E R T 0.2~6
e 22 70 DU 3 543 A DR b L 2R 48 ™ A
ARSI il A BB BT AT A R R, &
T X} G e R AT ARG 25 SR & B, i IO (A 8 1 e pie 2

VUG ZE 25 SRR BN BT I B Gy 2H AR AR KO0 IR
2 YA J00 25 1 R R A SRR 5k 200 L P AR TR A
LA, R UIR B 22 W8 22 27 SE 5% BRI TR 4L
JAE B RERIA ORI
TR A LR 2 R s, AR R KO FRZH (V 2H)
B B0 1 KRG B S A AR AR, HA R RIS
TORBR S, AT, Zead I A i it J5 1Y)
1 — M2 B A5 SRR R Y A AN R R BE 19 A s FIAE T
BRSRIN i A e h e B i fe R, 5
PR R T ATE B o AL K A LU Mg 22 2R 5%
AL TR K T O 5 4 R A 3R KO REZHARALG, ir HL
RFRFEIRABA KB KO0 5, i A i e e 21
AR AFXT SR8 LR A7 353 311 R 34.8% (48.29% Fi1 55.4%, 3]
W2 (P<0.01) 5 TWE 22 2 SE 57 PRI TR I 1 fee
41 (6.7%), 15 HH R 7 VI 1R I 1 8 22 2 5 57 PR 7
K P Y S ROR &2 3 S B AR pH (A MR AR
K A RN IR ) S )5 A L =2 T B AR AE 225 1 i
I REH A b DR AP 0 B Bk e 7 ARG A2 2R SRR
MR, SR e OR . A, AT R 3 S L]
MIRE BT S 4T G W RE S LA IR B4 5k
T N THE AL, ZERR BT O M ) i
R TR S R A AR EAE R i AR S
NG LA e v
AR SR, % e P R T i B g Y AR, F
FEENT SR I A, A BB AR IA A R, T
5 —BERF ST S5V I M Y, Muroga %5 H V. an—
guillarum PB-15 T F 15 T8 128 0.01% B A0 74 2K 1
BB B H A28 (Anguilla japonicus) Bk H FERBHEIE
VIR, FEME A H 5 PTG B RS R , 45 R R A4
WELTR TR H A BB R T RS S g ™ Rt
ey e 1 e 8 ) B e DR S5 1 IR S i vk
(DG EHERIME AL, ARSI 25 (V8 22 25 S 57 PRI TR i
[ FeE Ik 3 U IR A i e rm R S e R 3
) 554%, kG 7 A RE W 2 TR T, I
TR VB2 2 5L F M R 1 o (HX IR
ATHESARG, T PR R R SR AS S0 R SRR 78 kil 251
JE B A Ry B2 R A A 5 26 Ry 53.24% , AH LEAB I
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Je A R M AA VR IRARLE S Tk A 1 2
JERG A R AL 4 (91.19%) ZAR, BURA B ok 2
TFERZ YU T BRSBTS R N A A2
BRBIT S AR BRI
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Liposome-encapsulated bacterial antigen against Stenotrophomonas maltophilia
infection in channel catfish (Ictalurus punctatus)

WANG Kai-yu', DENG Long-jun®, XIAO Dan’, GENG Yi', HUANG Xiao-li*, CHEN De-fang'

(1. Fish Disease Research Center, College of veterinary medicine, Sichuan Agricultural University, Ya' an 625014, China; 2. Department
of Aquaculture, College of Animal Science and Technology, Sichuan Agricultural University, Ya' an 625014, China; 3. Tongwei Co. Ltd.,
Chengdu 610041, China)

Abstract: Liposome-encapsulated Stenotrophomonas maltophilia antigen was prepared by using reverse-phase evaporation
method to investigate its potential protective efficacy for S. maltophilia infection. Channel catfish (Ictalurus punctatus) were
devided into five treatment groups: I -l group were immunized orally with liposome-encapsulated S. maltophilia antigen
at the dosage of 50 pg/ind, 100 pe/ind and 200 pe/ind. IV group was immunized orally with inactived S. maltophilia antigen
alone. And V group was set as control by giving equivalent water. Vaccination was carried out 3 times at 2-week intervals.
On day 1,14,28 and 49, bactericidal activity of leukocytes and content of IgM in serum were detected periodically to investigate
cellular and humoral immune effects. On day 63, all fish were challenged with alive S. maltophilia (1x 10° CFU/mL) by
injection to estimate the protective efficacy. The liposome-encapsulated S. maltophilia antigen was successfully obtained,
with mean size of (0.94-0.3) um. After immunization, liposome-encapsulated S. maltophilia antigen trigered significantly
higher bactericidal activity and serum antibody level compared with S. maltophilia alone (P<0.05). After challenge with
S. maltophilia, the relative survival rates of I,1I, Il group, which had received different dosage of liposome-encapsulated
S. maltophilia antigen, were 34.8%,48.2%,55.4%, respectively. In contrast, the relative survival rate of IV group which
had received antigen of inactivated S. maltophilia was merely 6.7%, and the survival rate of the control group (V group)
was even 0. These results suggest that liposome-encapsulated S. maltophilia antigen has the potential for inducing protective
immune response against atypical S. maltophilia infection and also suggest the possibility of developing a vaccine that
may ultimately be used for fish disease prevention. [Journal of Fishery Sciences of China,2009,16 (5): 751-757]

Key words: Channel catfish (Ictalurus punctatus); Stenotrophomonas maltophilia; liposome-encapsulated vaccine



