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Hp WA 8 . JOREFE R M GO NG 8 8 B9 VE 23 . RT-PCR Kl /s Bl JB bk 2 20 Bt rF y- T30 38 (INF-y) A1 40 i /v 3% -4
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A T TR AT T [ B A oA 1Rk NCTC 11637 Fl/ R
B A YIE S Bk M1 58 e R K B B AL
RHRAE. JoHE 295 I /R (SPF)BALB/c /ML 72 L, 7
JAE, MEME, AEE 17~19 g, W H R T ERNKY:B)
YL IO OB A . TR A B TR T AR
11 60 (Hsp60) Al A8 (Kar) 3 FRATHTIATE BT
AR, B ARG AL 7R CT I 1 Sigma 2 A,
JREBEA Aldrich 23 7] 7=, PREEBERA AR ok
AT, s i BIR R TR B RS
75993 #2 l +H o0y, ThermoscriptTM RT-PCR systerm it
5%k Invitrogen life technologies 73 7™ .
1.2 X5

Biichi R-14 %! Jig % 7% 2 #% Al Biichi B-980 %4 7K

%3 % (Biichi 2 7)), SHZ, Philips tecnal-10 %37 5}
ML B CRANA A H]),  Y-200 AL3% S LA M
by A6 s B AT Y 4 A7
1.3 BRI & FRE AR FE s

K I ) 28 A A MR TR, IR B 50 mg
SEfEHE 200 mg W T 10 ml LWk, JEER %K,
8K 4Bk, i\ PBS 10 ml ¥ fift 138 & FE 41 5 (A Al
(5 TR, R P T v A 5 FL AL 10 min, B
FSAS T [ W/O FLK. g 5T 4 1) B W 458 K s A4 il
s B I RR AR 1% B IR T g s, T
SCREMSE A ) b, 08 5 A% A rRAR I 52 5 4 Rk
Jrs WO TR 20 AR TOBURE,  HUBR T e I
bife (AR, HUHSPI1E.
14 REAE

Syl MRS R REA S AFIL S 6 4, FE4l
12 & ).

Table 1 BALB/c mice were divided and immunized

Group Component was orally immunized respectively
PBS PBS (0.5 ml)
Liposome Liposome alone (0.5 ml)

Liposome-encapsulated (rHsp60 10 pg + CT10 pg)

Vaccine-A rHsp60 10 g + CT10 pg

Vaccine-B Liposome-encapsulated (rHsp60 10 pg)
Vaccine-C

Vaccine-D

Liposome-encapsulated (rHsp60 10 pg + rKat 10 pg + CT 10 pg)

THETTR: I MR Hp 1T, DNRAEE. K
12 h BAE, #EFR AT 30 min 564 EMEAA 150 wl
0.01 mol/L NaHCO; %5 ¥ LA H R IR, S5 41 St Fit
oy 4 Bk oy AR PR A (SO, B 0.
7. 14, 21 RSB —I, %% Lh FkEE. K,
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[ 5 A0 2L 2E A Y. VR A Gram e fh . o BRI HL
AL, R Y ANRA TR O B, B
1~1.5cm, HATHE, KIAMEE, Gram G, i
BN WEE, Hp Yeiar. s i+ Hp 275 e M

WITHJ7 k. PR MRS . g IR R WA A7 S
ML 96 FLAR &S, FEALEE S 100 pl, % 4]
NEEEE 0.5h, 4 Hp BYHRF a4
ZLfh. HPUPRI AT 10%48 K By AR BE 1 5 5 4 S
CEEMK, A, ELSLEEY A (S wm), i
W2 K G, 2% Giemsa W 4% 8 30 min, /K3,
100% SEEMEK, —HAEW, K+EE . e
DL RGN B 34 2R 2, W EE 10 ST /1)
Hp e s DL, #% MR T e 8370 04,
Hp sEH; 174y, #0H/NYIA 1~2 4% Hps 247,
ZHE N 3~10 % Hp; 34y, Z2HHE /N
HERE 10 4% Hp. B H IR R HEbRAE: IR E B
AL ER AR W Hp 52 /9, W — T
W 5E Ay RS2 DR

H R SR B2 Y, [ ERE . WK, £
WL Y, HE 34, mfiss T g 10 /> 4T [
2R A R mh MR A R AR O, W A
FRRE R BN . AR SAEVE . 0 43, [ JE 1%
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VEWLIE . RAEVEBIEEVE . 0 4%, [ A J2 48 L
PERLAN MR 1 5, AT 2 BO7e P R A
s 24y, BEEZEAPEEPERAREE: 37,
[ 47 J2A R B PR 40 .
1.6 & e TRBARIP AN HI BRI

XA [R] 95 s B A 52 Mook 5 T bk 4 e
IFN-y 1 IL-4 ff) % & #E 47 RT-PCR A& ). JL o
IFN-y J Bt Thl 40 ffd 7K1, 1y IL-4 ) e B Th2 41
0 7/ Nl £ e B £ N W 9
S, TCwRHUE,  FHBY )50 B 2 2 A 2R IR 7 I BY
WAL, R R AL 2 T LN AN B 22 (100
H, fL#£0.15mm) b, —FFMN, 5 FHEH
IV R R B IR 2L, A A0 22 N AL
W ) Hank’s ¥, WX Hank’s 800036 M9, K 41 i
A G S 150 B (FL4£ 0.1 mm) AT 600 H
(FL42 0.02 mm) [IANEEEN 22 4 LUATE T % o 4 A Ak
W0 (2000 g, 5Smin) Ji, RIBAEELERZA
ML, FRRES LRV, HEM, fEd i,
Hank’s 0 35 41 BB 502 10%ml, 0~4°C {RA7 45 0.
40 L 5 RNA (I3EHL. RNA (358 5% . PCR N
Yo K9 1BV F iR ) 2T

PCR 519, 4iMulsl-v59vcitde Chidn s+
YI2F S FR ) A1 GenBank 3741, 735t 3 %5l
Wity JE BiAE T A TREAR RS AR A
GikEN0 2

B-actin (569 bp): 514 1, 5" ATG GAT GAC
GAT ATG GCT 3'; 5% 2, 5 ATG AGG TAG
TCTGTC AGG T 3'. IFN-y (233 bp): 514 1, 5’
GGC TGT TTC TGG CTG TTA CTG C 3'; 5| 2,
5" CGC TTA TGT TGT TGC TGA TGG 3'; IL-4
(227 bp): 51 1, 5 GGC ACA GAG CTA TTG
ATG GG 3'; 5% 2, 5 CTC TGT GGT GTT CTT
CGT TGC 3'.
1.7 FitZEaHh

4 AR A L SPSS10.0 # #4F 3E4T Fisher
TR, TR BRILL (v £5) R, H4lZ A
FH SPSS10.0 #4317 One Way Anova K46, DL P
<0.05 A WM 5T
2 & R
2.1 BERRRBYIARIEFRIQI

2% ) DA IR UL 52 5L s, A

45 min ANy, iR AR GGt )5 07 S R B A R A
Bl 1, ek RekE, KNS, His R le
Kifd (HAR) 2920 (0.7 £ 0.2) wm.

Fig. 1 Photography of negative stain electron microscopy
of liposomes-encapsulated vaccine
x 6 000.
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Fig. 2 Hp coloning in gastric tissues of mice

Giemsastaining.
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Fig. 3 Immune protection rates determined by urease test
and histologic staining

[[]: Protective rate; M : Influence rate.
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WA Hp TG, $¢7r Hp /N BUERERIAY ST B ).
4 A R A A AR RS R, S A
PR 2 AN ALK FTEEEZR P <
0.001), ¥ A 41 (rHsp60 + CT) 531 B 41(I5 %
A+ rHsp60) AHLLTE 2 #2257 (P > 0.05), $#n /i
AT LA A3 AR R T S e e A . T2 | D 4R
(I Ak + rHsp60 + rKat + CT) B Ry C 418k
1A+rHsp60+CT) Hufe fRAF 2R 428 51 183 (P < 0.05), &
U P2 T PRI LR 2R A LAY Y5 1T .
23 RE/MERE/NREAN Hp EEFRIETMN
N7 Giemsa YL (O[5 WoR Hp, WAL
S JE A MATR, AT B AN R B IREN,
W 4. 5, ANFED AR dlfE Bt s 5 A,
Hp FERHEA R M4 TR Vo b e AT > =4k,
LWL 2, 2 One Way Anova 70 #T, 4 MR 41
Hp EREVEor 30 BAKT PBS Al Ao 4l (P <
0.01), HZHA DK 3Nk mal i fa e
T2 (P <0.05). 32D %F HE B i 30 F
BT S A J2 Ik B T A R 4T )
L, LA S0 B R LG Bl B . K& Ak 2 E T
Iy RRIENG BN EVE o AT Y 8 A A R, et
AL RERRA Hp (sE L, 1 LRSS Hp 35
/N BRI SR 1 Pk S E I N (P < 0.05), {H %
925 1 A ) LU R L 5 25 1 2 57 (P > 0.05).

Fig. 4 Gastric pathology of a mouse in PBS group post-

challenged, note moderate lymphocytes infiltration

HE staining, x100.

Fig. 5 Gastric pathology of a mouse in group rHpaA+CT
post-challenged for 8 weeks, note sporadic lymphocytes
infiltration
HE staining, x100.

Table 2 The grades of Hp coloning, inflammation severity and ativity from gastric

mucosa in mice post-challenged with Hp

Group n Hp coloning
PBS 11 (2.5 £0.3)
Liposome 11 (24 +£0.2)
Vaccine-A 12 (1.5 £ 0.3)"2
Vaccine-B 11 (1.5 £ 0.4)"?
Vaccine-C 11 (1.3 £0.1)"?
Vaccine-D 12 (1.0 £ 0.2)"

Inflammation severity ~ Inflammation ativity

(1.6 + 0.4) (1.0 £ 02)
(1.7 +0.3) (1.1 £02)
(0.8 £ 0.3)" (0.4 £ 0.2)"
(0.9  0.4)" (0.5 £ 0.3)"
(0.7 £ 0.2)" (0.4 £ 0.2)"
(0.6 £ 0.2)" (0.4 £ 0.2)

YP < 0.05 »s PBS and Liposome; ?P < 0.05 vs Vaccine-D.

24 WERFONREMKEZA IFN-y 70 IL-4 mRNA
RIEHIELER

KA 4 AP 1 IUNRBET, KA,
H PBS FE B4 A - B HLIE L 5 L Hp e
/N B, 75 P A R AS o s DR 7 3 b 23 il e B 5
H, B HUNRARA G M EE M 2 k. 4R SR, %

Hp B i, f RO A9 v 4 /N S Lt 2 40 i 3 1
ANTRVFE 1) TFN-y A TL-4 ({1 2%3K . PBS FHR AR 4L
HILLL Thl 40 (IFN-y) ok 3842, TFN-y 7K P48
P A EUI AT W 22 (P < 0.05). 11 4 MR A
M BLEL Th2 41 (IL-4) 2k F 364, TL-4 /KP4
SR B2 (P <0.05), WE 6, 7, % 3.
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Fig. 6 The levels of IFN-y mRNA of the spleen T
lymphocyte in mice post-challenged by Hp

I: Molecular mass marker; 2: PBS group; 3: Liposome group; 4~6:

Vaccine A~D.
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Fig. 7 The levels of IL-4 mRNA of the spleen T
lymphocyte in mice post-challenged by Hp

1: Molecular mass marker; 2: PBS group; 3: Liposome group; 4~6:

Vaccine A~D.

Table 3 Semi-quantization of IFN-y and IL-4 by RT-PCR
of the spleen T lymphocyte in mice post-challenged with Hp

Group n IFN-y IL-4

PBS 5 (1.63 = 0.05) (0.73 £ 0.03)
Liposome 5 (1.60 + 0.06) (0.68 = 0.03)
Vaccine-A 5 (1.32 £ 0.06)" (1.22 £ 0.03)"
Vaccine-B 5 (1.28 £ 0.04)" (1.26 £ 0.05)"
Vaccine-C 5 (1.26 + 0.04)" (1.27 £ 0.04)"
Vaccine-D 5 (1.27 + 0.03)" (1.32 £ 0.03)"

YP < 0.05 »s PBS and Liposome group.
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AARIGH P 00 ) 75 R E R B R A B R
(AR ST 328 FH A0 )28 i B AA e i, i VR T A
AR, WA R PR W REAR A (0.7
0.2) pm, &G/ IEREBOR, I 2 3 AR A
B RGN WEFURI, IR AR IR RE A 5% i L A
/NT 200 nm FEAE IR TS R IR IEK, KT 6 wm
BTy I R BRI AR, AT R
B AT TR 1 R B R G A S o 45 19 i
FRTARAE A 0.7 wm ZiAT, FFA#E I ER,

R et J5 25 200 BV RS 200 PR 25 A 1
ML Hp K048, 4 AT v 14 AN R R 2
PR R R TR 2, SR AR % 5 PBS Fl L
ali fig ST o0t A LU B3 A W 35 1 2 5 (P < 0.001),
R H A 4l (rUreB + CT) 5% 1 B 4l (i it & +CT)
ML B FH 2T (P> 0.05), HEoR 5 FAA T LLER
I3 AR B G B A AR L T 2 1 DAL (I A+
rUreB+rKat+CT) 8% 11 C A (IF K + rUreB +
CT) BRI HRPL B (P <0.05), HERXUM BT
AR A5 SR AN s W 5. CT AL By WL 2
B A AT HATEEEYE,  BE T EBUA MMt N
i, FEUETE. B A UE S/ANGA R GM1 4
WHIRS S, T A BN R R
N, HETFPURIRIL. CT A8 HAG —E Xtk
TEAE R AR e s DR VE T, R AR iz
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VeI A R, AE e AT SO TS Fl SRS fIE
X BRI T e AE A R L BT 23R TG B
YER IR ARARE CT s e RIME R, 45 RS
TANBERBOR, RULRH, @kt g Fd gl 2y
LA il T2 S T, K I A Y T
Hp P fles T, nTRes =B H KM E L. A
SIS rh Al & B rUreB+rKat 25 5% R S0 952
B rUreB A9 i 0 S IR 2 VR, X
5 W 2 AR E AR, $EIRTE Hp 92 )
NS RIS E s R s B, dEAT A
TERCATL,  [R] At v i e DR A R AR s R A
G A ERZ M Hp $ 1.

H AR YL Hp J 1 595 I N AN RETT B 4 7
SN TR e S EUE FB e R, ik
HALIG R, RN AR T Hp Y,
XU B FE A 0 5 v R S v AL AR DR
T PE SN, IX PP ORI G RN BB FT 0 Hp S HL
P2 [0 L I —Fh e e i 52 P, 0 T I
TR S HLER ORI U T S %2 B i6 Hp I8 B AT
KR L.

Hp VER—FP GG, B0 WPk TIgA(sIgA)
T 1) G P S N — P A A A e — b B AR I
N, {E Hp & HRIEFH R I G I (AN PR AE 52 30 4l
PRI I, R IR P T DL A ) R 2 B S o ) S
PE IgAB AR, JEAE slgA B4, D RBUR 2l
IgA BHUATLRA /N BRUAS 5200 5 WRAT BT S e 0. (LBt A
55 DRI 803 B0 A 95 AT )R S 5 AL BRI S 1R Y
A, X — W A2 2 T i %E. Ermak Z5E00F] 3L R 5
BN BRAE ) B TR I, B 41 e = (1) /8 B
TIRFEM I LT e fa, SRS RN L IgA'B 41
WIAELE, (AR Hp Bkl BA R 1ER i B A g%
U I AR 22 CDAYT 41, 45t Ak s
TR AFT IR T, 102 52 MHC T 285t J7 R i
ff) CD4*T 40 Jfid /i = (1) 40 Jfa % 9% & A= 45 F . Stuttin
O] B 4 = /N BRAE Hp BRI e 0T SEIR
RIL, 0BE AR B A B A 1 7 A 7 A
Jy 1, Bogstedt FEII SR I, TgA Gk Z 0 B (1)
Hp 1B 5 5 M [RIAERE 1R 15 % AH LI 0 W 2 4
WAIE W 3 W PE 1gA fE BT Hp JEGE % b IR A JE
.

WK, FBhPE T 9k 040 M S B 7 e 3% B VA
HVER B AT ER, T 40 MR 56 H & 11 10
PUE(CD) I ZRIE T 4 4 CD4FI CD8'T 41l . & FF
HRIER W], 76 Hp BEYR0 L T T g ok OB A

2 CDAT Hih 4 . e gettgst, CD4T
5 B 4 B (Th) A 25 AR 220 S iz PR VR . AR s
AR 7RG O Dfig,  CDA*T 4 Bh 4 Jfa vy LA
434 ThO. Th1l A1 Th2 VR, Thil 3V 4 4 IL-2.
IFN-y. IL-12 S5 40 fo X v, FFHi0h B 40 B = &
IgG2a X KA A B R AMAZE & Dy e i bufk; Th2
VAU 3 W TL-4. TIL-5. TL-6. IL-10 Az IL-13 %544
M7, HiBh B 40077 2E 1gG1 31X 28 b AT 44 ok
IgE. IgA HifA. Tho LA [F 245 Thl F1 Th2 WH#F
RF R, BG4 . 40 3 Thl o Th2 W fFEE%
k. Th1 F1 Th2 40 - [a)8 i 25 H 2536 1) 40 A D8
WX 7 I ThEE, B4 IFN-y 7] R Th2 SO, i
IL-10 JURT R Thl S, Thi S 08 32 22 18
SURRAE RSN o S PP T e W D AT TR S R N
JUICIE A0 M P06 S A By, W BE . M BT BRAR
TE LIS 11 () It 23 1 B 98 R 1k 4L 2R 45 45 (OB & 1
FBHUZ N, DTH); 1fi Th2 SN AL $5 i Ak B K 4
J 5 | R PR RS N s T8 R NG R T A f vE
P AR A ok B A i A0 AT s R il B AR R A AR
PEVE s R Th SO 3 30 JhE R 2H 23 451 1 A2 41
TIVE . ASTR) Th S W6 - I8k G (1) d5¢ J 3 VA AR
B, AN I S I N 4 AMEAS B T B R 1k
BN 2% T BUBRGE IR RF 2L 2 S E03 . Hp 1) B AR
Y3 3B Thl B %, R H BB 2

FESVE CDAT A0 in, T 400r=4E IL-2. TFN-y.
IL12 Z5 40 B DX 49 0. Th i A 3 ok 343304 1) 40 g
Rl 7, JUI A TFN-y 3 350 I8 98 ik Fd 47 L &2 35t
. SERUE IR G Hp 1/ BRUIA IL-12 3697 00
T ERAE, &2 TP IFN-y BBy W] i 4 5%
IR, B2 TPN-y JED IR/ U Hp T A=A R
il J2 W14,

Hp FASRIEGLIRZE T 10 Thl B 555 W 2% % Hp
TCIEBRAVER, 25 G A N W4l i i DR 1
Bk B Th2 R NV, CUUF S w00 5 75 BL Hp I
i, HUARTE Thl NI AL T Th2 Jx B,
Mohammadi 5544 Hp F 5 'k Thl Al Th2 4115}
Wl Bl e /N BRUG DL L felis Wik, 45 R
Th2 20 B 52 1 /) bl ' 400581 i 8L T 4542 %2 Thl 41
Ja G982 B B BRAK. 5 2 A ), Bercik ZEUI KA
Ho B BB (SCID) /I B BT AR 53— B)) 0 5 S5
HIUE W B I e R e Hp 1) C5BL/6 /N BB 2
YN Hp YL SCID /NG, EHLEEHS
T B AR S E I R FE R R N, (A
'S Hp Wk, XUt AR PE ek B T Thi
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SN, 1 HAX R Th Y fe B 75 S ek G () i 438 Bl
RAEVEH B3

ARSI T ERATN Hp Bt i A2 /0N BRI
41 {2 Th1(IFN-v) F1 Th2(IL-4) {] mRNA #E 47K 9],
Xof FRZH R P 20 /) B A AN [RI R FE ¥ TFN-y FiT IL-4
fr)2¢35. PBS MR S 204 Bl e e Hp FAR K
YerqE £, HILLL Thl 40 fig IFN=y) 2 & 1 48 4=,
IFN-y 7KV 55058 v 4 L 3 AT 3 35 1k 22 7 (P < 0.05).
T 4 /NP B AHAE DA AL s Bl S 2 OR AP R A 3 T e B
DL Th2 40 JfI(IL-4) 4 BG4, IL-4 ZK-PR00 4l
HRENER (P <0.05). #/R7E Hp HAREGL) %
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Experimental Study of Immune Protective
Effecacy of The Liposomes-encapsulated
Recombinant H. pylori Vaccine

HUANG Wen"", LI Zhao-Shen”, BAI Yang®, WANG Ji-De?, ZHANG Ya-Li®, ZHOU Dian-Yuan?

("Department of Gastroenterology, Changhai Hospital, Second Military University, Shanghai 200433, China;,
?Department of Gastroenterology, Nanfang Hospital, Nanfang Medcine University, Guangzhou 510515, China)

Abstract In order to investigate the immune protective efficacy and immune protective mechanism of the
lipsome-encapsulated Helicobacter pylori (Hp) recombinant protein vaccines, the oral lipsome-encapsulated
vaccines with/without CT were used. Phosphatidyl choline (PC) and cholesterols (Chol) were prepared using
reverse evaporation method whose size distribution of folate liposomes was measured by electronic microscopy.
BALB/c mice were divided into six groups and immunized by BPS alone, liposome alone, rUreB plus CT,
liposome-encapsulated rUreB, liposome-encapsulated rUreB plus CT and liposome-encapsulated (rUreB and
rKat) plus CT orally respectively once a week for four weeks. All mice were challenged by alive Hp three times
in two weeks after the last immunization and sacrificed in five weeks after the last challenge. Hp was determined
by the fast urease test. The bactrerial colonizing density semi-quantitation , the inflammation severity grades and
activity grades of the gastric histopathology were observed. IFN-y and IL-4 mRNA expression of spleen T
lymphocyte cell in different groups were studied with RT-PCR. The lipsome-encapsulated vaccines were obtained
successfully. The mean size of folate liposome was (0.7 + 0.2) wm. Protective rates of BPS alone, liposome
alone, rUreB plus CT, liposome-encapsulated rUreB, liposome-encapsulated rUreB plus CT and
liposome-encapsulated (rUreB and rKat) plus CT were 0(0/11), 0(0/11), 58.3%(7/12), 54.5%(6/11), 63.6%(7/11)
and 75.0%(9/12) respectively. Protective rate of rUreB plus CT was equal that of the liposome-encapsulated
rUreB group (P > 0.05). Protective rate of liposome-encapsulated (rUreB and rKat) plus CT was significantly
higher than that of liposome-encapsulated rUreB plus CT (P < 0.05). The mice gastrically inoculated with the latter
four immune antigens had been significantly less infected by Hp and had mild inflammation of gastric tissue (P <
0.05). There was not significant difference among any vaccine group (P > 0.05). After Hp attacked, the level of
INF-y mRNA expression of every vaccine group was significantly lower than that of the PBS and liposome group
(P < 0.05) while the level of IL-4 mRNA expression of every vaccine group was significant higher than that of the
PBS and liposome group (P < 0.05). There was not significant difference among any vaccine group (P > 0.05). The
lipsome-encapsulated vaccines can significantly decrease Hp coloning density and reduce inflammation degree in
mouse model. The double- candidate vaccines have more stronger immune protective function against Hp than that
of sigle-candidate vaccines. After Hp attack, the mice which infected without vaccine induce a predominant Th1l
immune inflammatin response while the mice which have accepted vaccine can induce a predominant Th2
protective immune response.

Key words Helicobacter pylori(HP), urease-B subunit (UreB) , catalase (Kat), vaccine, liposome, immune
respose
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