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Abstract

AIM: To investigate the effects of hepatitis B vaccine
with CpG oligodeoxynucleotide (ODN) or Bacilli
Calmette Guerin on the immune responses in mice.

METHODS: BALB/c mice were subcutaneously
injected with different doses of hepatitis B vaccine (0.25,
0.75, 1.0 pg) combined with CpG ODN or BCG. The
levels of serum hepatitis surface antibody (anti-HBs)
were detected by ELISA assays two and four weeks
after injection. The changes of peripheral blood T
lymphocyte subsets CD4", CD8" and CD4*/CD8" ratio
were detected by flow cytometry.

RESULTS: Four weeks after injection, the levels

of serum anti-HBs in the mice injected with the
combination of CpG ODN and hepatitis B vaccine (0.75
and 1.0 g, respectively) were significantly higher than
that with CpG ODN and 0.25 pg hepatitis B vaccine
(420.56+55.66 vs 181.62+41.25, t = 0.013, P <0.05;
403.38463.85 vs 181.62+41.25; t = 0.024, P <0.05).
Compared with that in the mice only injected with
hepatitis B vaccine, the serum anti-HBs levels in the
ones injected with the combination of CpG ODN and
hepatitis B vaccine (0.25 and 0.75 pg, respectively)
were markedly higher (181.62+41.25 vs 59.16+18.43,
t = 0.022, P <0.05; 420.56+55.66 vs 241.82+23.84,
t =0.018, P <0.05). The serum anti-HBs levels in
the mice injected with the combination of BCG and
hepatitis B vaccine were not significantly different from
that with hepatitis B vaccine only. Whereas compared
with that in the CpG ODN combination groups, the
serum anti-HBs levels were lower in the mice injected
with the combination of BCG and 0.25 or 0.75 ug
hepatitis B vaccine. The percentages of CD4" and
the CD4°/CD8" ratio in the mice immunized by CpG
ODN combined with hepatitis B vaccine increased
significantly as compared with those with hepatitis B
vaccine only and the BCG combination group (CD4":
38.30+1.68% vs 31.47+2.15%, t = 0.018, P <0.05;
38.30+1.68 vs 29.31+2.97, t = 0.013, P <0.05; CD4"/
CD8™: 9.01+0.38 vs 6.45+0.39, t = 0.000, P <0.05;
9.01+0.38 vs 6.9940.79, t = 0.029, P <0.05).

CONCLUSION: CpG ODN combined with hepatitis B
vaccine not only induces high level of anti-HBs, but
also enhances the cellular immune responses.
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Fik: AR LHFEEERARFKAESCpG ODNRF
I g R, RELISAZ A HHBsKF, #AX
o ALK ) S B s C D4 e CDY TH E I L B4 &
Poae i oW

R 24 wkiE, ¥, BN ZLHAEGES
CpG ODNLARHBsK-F B F & TN Z LA G
20 (420.56+55.66 vs 181.62+41.25, ¢ = 0.013,
P<0.05; 403.38+63.85 vs 181.62+41.25; ¢+ = 0.024,
P<0.05) 29 HARLEH.CpG ODNELSAL
PR ORI, A, THABLHFAE R
HBs/K-F48 LA AT A S AR (181.62141.25 vs
59.16 £ 18.43, ¢ = 0.022, P<0.05; 420.56 +55.66 vs
241.82+23.84, r = 0.018, P<0.05) A2Z# & LI
VROV EERA U ASHREBAN AT THAE E
AL HVACPG ODNEA W 52 THF L * £ 09 5 HBs
KRIFREG FAVKESUE LR AR GHARZFR,
12 EIRAAK . P A ARG RHBsK-FIKTCpG
ODNEKA.CpG ODNEKALUCDS THE ML E 4
WefrCD4 " /CDS " WARMA 2.3 T30 TAF B eI
AN GHEA (CD4": 38.30+1.68 vs 31.47£2.15,
r=0.018, P<0.05; 38.30+1.68 vs 29.31+2.97,
£ = 0.013, P<0.05; CD4"/CD8": 9.01+0.38 vs 6.45
+0.39, ¢+ = 0.000, P<0.05; 9.01+0.38 vs 6.99 +
0.79, ¢ =0.029, P<0.05) .
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LRI i3 (HBV) R 5 4 RV BT V2 AT, HB VIR
genrghi ot A ER R, 5k, i
e IR AE B UIA oG, 2 ™ T 18 N A e 1) e e
i, HOH AT S = a5 BV 9T 5. PO AATTAN W
R (R TR AR I i Ik A5 ) 4 AL R I R
ok, RILAHBEDNA S HE IR C p GIE P R f iz
FREAE, N TA RS A EEAGC p GHE P 1 B I A8 A%
1% (CpG oligodeoxynucleotide, CpG ODN) LA |7
FESee e KRB R MICDG ODNAMY g 2
FZKCER Y LR, T H RS T H R 2L T HL 2 4
it S 3 I BRA TR 5 C p G P 1) B i S A% 1 1R
(CpG ODN) F-RA P IS £ JFFH 0 /N BUATTH B s 7K
RN Gz I RENR, A S RTRT S e v e s VR T

ROEHIN T 5.

1 RIAISE
1.1 A BEPEBALB/c/NR45L, 6-8JHU%, W55,
H20-25 g, WM SR Eh# 0. CpG ODN
B %1 415" — TCCATGACGTTCCTGACGTT—3", fH Fifg
T AW AR A R A A A . LRFREHT b st Kz
Wik B A BR S =1 AR P2 R A D A A A B T
FEFTHEAE. FITCARIL BT/ ERCD4  mAbRIPEARIC I BT/
fCD8 mAb, X FR 3 AP ITCAR I BT EL I gG2b,
PEFRICHIPT R IgG2a, W HeBioscienceN . & &
I P95 B R PR (PUHB s ) W70 G0 1 ARk 22 s I
Rt 2 30 e 2 . it XAl e ASCh 95 [EBec ton—Di ckon 4 )
FACSCalibur.
1.2 Frik SRR T SEBALB/ e /Nl L
H5CpG ODNVREGWICH]: MM MK, Ty m=ifl
& (0.25, 0.75, 1.0 pg) , MBI T20 ug CpG
ODN. ZHFEE T 5 RA MR A WEC T . LR AR
. ERAE (0.25, 0.75, 1.0 pg) , 0.1 mg
A TS K. L8N R I 3R 419N (f
NS I, AL SR ALY (AL S
10.25 pg, (A2) OEET0. 75 pg, (A3) SMFEETH
1.0 pg; CpG ODNEKA L9 I & 41 AB4L 4y : (B1)
ZHFPET0. 25 pug+CpG ODN 20 pg, (B2) ZJFHE0. 75
ugtCpG ODN 20 pg, (B3) ZMF¥#E1Hi1.0 pgtCpG ODN
20 ng; RAHBES OHHERBEE A ACH S (C) &
JFEET0. 25 pg+ RAN0.1 mg, (C2) ZJH¥ETH0. 75
pgt R0, 1 mg, (C3) LHFEWIL. 0 pgtkAWO0. 1
mg. 2 4wk /N RBRERI, 2B, 20 C
17 B N R—HE S ELTSARL I Bt-HBs, 4%
YL HEAT, W5 WO G A 1500, HFERPTBEIL, BETHE
ELA B RBE AT F. ik 50 uLpit4sin, HFITC
FRACHIPT/NCDA mAb 1.5 L, BIPEARICHIHTRCDS
mAb 2.5 pl, =EHEBFE15 min, BOE, #RJ5HINHCL
B2 nl, =FCES min, RMRLNM; T
By, 22 B0, UOVEMPBS 2 mLEE:, FHGHEEL,
% b DOUEIIPBS 200 pLEE BHL, TR Tk
MR, 100000 . HLAH K AE4HrCD4™, CDS™
TR 40 i 7 4 L.

Bt AbTR CRJUSPSS L1EAEgeit, w4l K
AR FH e A 56

2 #R

2.1 PMRFEHBsAKFAU/L) ] 2 BF 5 44 8
PR 2 wkAS [R5 7= 28 f PR = 2R KT B I 2
Z5. CpG ODNEXA S PR i 4l 2wk Wor:
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CpG ODNEKAH . mil & O i HPtHB s /K i+
PAMA = R4, e T A m 4l
i (P<0.05) . RAHERG S A M2 wkig 2
e BfAE ST E BRI, BUAR KT & T
(P0.05), HRAHEEA Ml O 4 2 e T
B R A MCpG ODNEES 4L (P<0. 05, K1), %
BG4 wkia, IR, B R = G,
PUAAKT- BT =, S AL 53 22 57 (P<0. 05). CpG
ODNIX & S AL BoR A . Rl S i 4l
PLHB s7KV- 52 3 i T BRG] B S JHH P i 4 (PLO. 05)
Arp SR TG ZE . RA A S Al o
PO BT, A mbea 25 (P<0.05, K
2) . [AlI LL IR - i A4 wh g Bk AKCEI R I: CpG
ODNHX A& T 7 & FF 9 B BtHB s KPR ] L
7B 2T (P<O. 05) . H S it SR i kA 41 5
F PR LRy, WAL IRl R s B 2 22500, R AT
A 205 ] SR AR R 2290, (BAEEAIG
TR S AR TCpG ODNEES 4 (P<0. 05, K
2). L NP 4H. CpG ODNIES L ATHE 1 2H LA M,
BCGEES AT AL S /N2 wkFl4 w5 PTHBs /K-
(L) s B2 A whG PRI e T2 wkikkifk
ACE (FE3) .
2.2 BRSPS RN Tk dm e LA T A ik
4 wkJi, CpG ODNIEA ZFFFHE v 4HCDA " Tibk B 40 i 77
& REAE2FESR
2501 W5 R 2

O & &l & Z 5% i
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A B C

B2 /IR eZE4 wkiGHHBsIKIE.

ELE B L PR T LR R A B Ar W B TR, CD4 ™
/CD8" LA Tt (P <0.05) . CD8™ bk EX 40 i 1 43 Lt 5
PR TCZE 5. RABTIEA41CD4™ . CDS ™ Tk 2 40 e 17 4>
Eb. CD4™/CDS™ LS 5 5 I ZUFH8 P 40 T 22 ) (D).

600 - O 2 wk
] %ﬁ{4 wk
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Al A2 A3 Bl B2 B3 Ci Cc 3

B3 NFRRE2 wkild wkiSHTRIKIE.

R NEARISR/NECDA" . CD8* THEMIREDEERICDA /CDS tHE

DA CD4"(%) CD8*(%) CD4'/CD8*
BRITEE 31.47+2.15 4.89+0.18 6.45+0.39
CpG ODNEXSOAFEE 38.30+1.68° 4.33+0.22 9.01+0.38°
*NERE RS 2931£297 4.33x020 6.99+0.79

°P<0.06 vs BRICHHEEH, P<0.06 vs FNBEXGIIHEEE.
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CpG 0D NXF AL A A% Foft G 92 40 P 25 L A7 H 92 i) A
H.CpG ODNZ L5 HCpC TR, JHHEA fui
FOmE R, el WA ER A/ 5Tol 1FEZ
A9 (TLR9) #HHEAEH R E MBI M. E W4 i
R SR N RESIAECBAN ML 4> 1k, LB B 4 i 4>
WIL6, TL10SF4H Mo 7 A fes sk f, 75 SB4
T IL ANy FIERIL, BFEMHCIT, B7-1RIB7-2.
AE LGS PRSI (APC), WS HZLIE. B
W A AR SR A, 5 AR TL12, TNF-a S THIZY
h IR, R FIEMHCRI s T e 7.
KBS SLIRAEN™, CpG  ODNAE Jy 1 1 T 389 i £
NIRRT, BLFEHBsAgI s J5ibE, i KHBsAglR %
N (CHTBLE/N L, B/ B XTHB s A g7 A= 1A
I S SN, R R T h 2R i TR Tk EE
BALB/c/IMi, SKHICpG  ODNAI-E A A AN [FFHI & 2
P T g% /N B 45 R /RCp G ODNELA W i 1) 90 3%
FIBAEH. B2 wkig, BCOUERKAGH. mRlE
P S35 /N BRI HTHB s/K P8 80 ) 2 F P 1 20 v
(P<0.05), FHICpG ODNfEF WS ML /KF. 7%
4 wkin, KGR O A S BE LRI,



T, 5. JHRBRKESCoCEEEREMERAFNEN) SN BN S0 2081

CpG ODNIEAE. w7 PR W o FH 2 92 1
ST (P<0. 05) . {HCpG  ODNIEA i 7 8 & P 1 5 B
MO (1.0 pe) LREm, B4 A SR il g 2
B, A4 wkin, BEGALE/RCpG ODNELS .
e 7R R T A TSR R S A
(P<0.05) AHH gl JezE 5. m HEATRIMCp G
ODNEK A FH 257 LT 1 (0. 75 ng) P2 AR P KT
e MUT et al™FEFIARFEFIECDG ODN(10, 20,
40 pg) B SHFRE T e /N R, [R5 2 ik
JKEABECDG  ODNFIE I N4 . Dav i s BT K
B, /DAE10 pgEICpG ODNgL ] LASRFR S8 4 I o g
PSR PRI, W SCpG  ODNFIEE A b, Tl B R
i, WISmREER S MARCpG ODNFH KK,
AT BE S B INAS KL B By, L AN 06 B YR 9. 3K
CpG ODNLEEWTHATE S LG, A figr= B AU s
VERL. AT 55— A B GEIE o5AR Z 95 T 19 5 ) el B
CpG ODN-5 2T T3 2 LAy vl e P AR5 A () e BE AR

H AT K Z 050 R RA T S X THB s Ab
(A, A7 A S AR R, R A
WA O 5 ] LIPS AL B A, fe2 wk
Jei, A SR RA R A AU KPR
I O, B WAz Hpd wk
i, BRO A S AL ZER. f£5CpG ODNELA 4L
B, 4 wkig, K. PRIEDAAPUAKPALTCPG
ODNIEAAH (P<0. 05) . UiBHRA S S, WA
D1 7T N P S el i 220 W VA K s ez 1
SR L0 HaCDA T RICDS " W RESM T 7R : CpG ODNE &
ZHCDA T TIFR EL 40 7 40 b I S v B P 95 T 4 A
AT (P<0. 05), CD8™ Tk [ 41 fiu T3 43 b W5 20 TG
G5, CD4T/CD8 T HAECPG  ODNIE & 20 Al W & vy 124
H O ALRT-R AT 4 (PO 05) . (Rf AT LUE
LI REHTBEACpG - ODNAMY GBS H i 7K T IR 47THBs,
117 LT 40 B G2 A7 TR0 VR L XA /Al i S s
P N 2RI T 18 M QBT R AT RE SRR AL P
A B ARG 75 28 T R 575 11 H B VRS A S 4 0 P JR 4

0 0 S 28 )3 P AT 3 9 T L 2 s ARE TN AR
A 975 T % 1D 0 L s 400 o e G A L s R S, A
MmE R, FREERBCHR, WLl R S PR S
A, AL PRSI RE Ty, AT AT LA 203 bR
S 11 H 1.

ARG HUEICp G ODNX A S E R, [
B 7RCp G ODNEK & PR T ARG M W Lu il iy, w]
PRI I S R (Cp G ODNBEG0. 75 ng LT3
B . Bk, WO p G ODN SR IR L], % B8
MG AL ) G S N & A8 B, A R
(177 . DAtk BEAEXTCpG  ODNBAFE YR AN, CpG ODN
AAAT T SR R AF e, i FLAb T BRI
REAMA AT P PR 1. CpG - ODNIBES 2 JHF-92 1 34 1]
REJ R — Ty A IR HBV RS2 I Y B R VA 7 M
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