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Abstract

AIM: To investigate the inhibitory effect of peripheral blood
mononuclear cells (PBMCs) activated by synthetic
oligodeoxynucleotides (ODN) containing unmethylated CpG
dinucleotides (CpG-ODN) on hepatitis B virus (HBV) /n vitro.

METHODS: CpG-ODN was co-cultured with PBMCs. The
IFN-a and IFN-yin the supernatant were measured by
ELISA. PBMCs activated by CpG-ODN were added to HBV
transfected HepG2.2.15 cells After 1, 2 and 3 days, HBsAg
and HBeAg in the supernatant were measured by ELISA;
HBV DNA and HBV mRNA in HepG2.2.15 cells were de-
tected by fluorogenic quantitative PCR method. MTT method
and enzyme assays were used to detect PBMC-mediated
lytic activity against HepG2.2.15 cells.

RESULTS: CpG-ODN induced high amounts of IFN-a as well
as IFN-y production (382.69 + 136.62, 37.42 £ 6.55).
Though CpG-ODN was unable to inhibit HBV replication
directly, PMBC activated by CpG-ODN significantly reduced
HBsAg and HBeAg secretion of HepG2.2.15 cells with rates
of 82.6% and 52.4% at 72 h respectively (P <0.05). The
remarkable inhibitory effects of PMBC activated by CpG-
ODN on HBV DNA (21.5%) and HBV mRNA (81.3%) in
HepG2.2.15 cells were also observed (P <0.05, P <0.01).

CONCLUSION: PMBC activated by CpG-ODN can indirectly
inhibit HBV replication and expression /n vitro.
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755%: CpG—-ODN {4h il PBMC, ELISA Ml35553HE IFN-
a %z IEN-Y #943 i; #% CpG-ODN /-5:{H4ki) PBMC 5
HepG2.2.15 Miffufe— @ L fHLiiE 1 d. 2 dF13 d 5,
ELISA ¥illEs 55 &t HBsAg. HBeAg f943W, 763%
FE #PCRAGINHepG2.2. 1541lig W HBV DNAFIHBV mRNA

Ve & FEUAMTTHIEE ARG (L PBMC X HepG2.2.15
AR TER.

ZE. CpG-ODN F 35S PBMC 43 ilh IFN-O il IFN-Y:
CpG-ODNZR 5 BB EAZPHI HBV B E i, {HH CpG-
ODN /3K 4L PBMC IR 18> HepG2.2.15 41X}
HBsAg. HBeAg )53, B4 HBYV DNAFIHBYV mRNA
BIHPEIVE PRI \E34558: CpG-ODN /- SE 1L i) PBMC %}
HepG2.2.15 09 2545/ FiHE5i.
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CpG-ODN L2 AU R EE(HBV) AR ST A, Sk,
IILARERAR HBY 2843753 1 HBV B0k T HepG2.2.15
A" (FATAR 2.2.15 4HAR) A BEALTE ST CpG-
ODN A5 AL 1 S Be A ML A MM HBV VR, X H:
AT RERIMLTIEE T T 920 4RI

1 #MRRGEE

1.1 AP eI B 8 Al —) 221540
A< 28 5 | HE A7 A TFN=O F1 IFN-Y ELISA i &;
W H I 7270 HBsAg, HBeAg & SAuliH &
W B 2R B A AR TR 7] HBV DNA %% &
PCR AN &M H Mg AL MEARERAF]; MTT K
ServaZy T 77 fify; A (LR A I H AR e i A B2 3 15 1]
THERIE S WALLACZA 577 i 7t PCRAY
25 [ BIORAD 23 5] 72 5 .CpG-ODN(ODN 2216)F51)2:
TLSCHERI19], XFBRFES1(ODN 2243)24 ODN 2216 H1iy
CpG B il GpC. WAt BB TN T AL,
AR O TE(HPLC) 24k, T4 FER /K (NS).

1.2 Z % CpG-ODNXIAME I A4 Z 4 (PBMC) TG L.
FETCHHSRE FI12 ARSI, BFE&EDiEE, HE
Y43 B B R4S PBMC, TIBEIRIE R S5 x 10°L,
B 24 LM, AL 1 mL. SEESr=4H: A 45 PBMC;
B#H } PBMC+ODN 2243; C 21 5 PBMC+ODN 2216. ODN
LHREYI N 6 mg/L, ffIE 37 C, 50 mL/L CO, 51
NEEFR 2. d, WEE RIS, 3Tt -70 CHRAE. IE PBMC
B, FRHEUIIN IFN-a J IFN-Y & T
ELISA &0,

1.2.1 7EALHY %o, tm L3 2.2.15 40 L4k HBsAg A7 HBeAg
eI RAE R SCEG454H: 2.2.1540014H; 2.2.15+0DN 2216
ZH: 2.2.15+PBMC 41; 2.2.15+PBMC+ODN 2243 #41:
2.2.15+PBMC+ODN 2216 2H. 2.2.15 4L 1 x 107/ FL#%
R4 fak, EHIEFRANAE, #1050 HRBESALImA
RS R A PBMC 5 x 10°4>, [RIEZ51A0A
ODN ffi 2 B 18 6 me/L 41 E 37 *C, 50 mL/L CO»
KMTEFR 24, 48 F172h, APRIMCERTFE BiE &40,
AN[FIEST[] B AR 4% ZH 4R35 55 175 HBsAg Al HBe Ag & 1Y
I R JFH BLBT AR e 0 Bsf [] 43 3 G 38 2 6 BT 5 (time—
resolved immunofluorometric assay)m , ELA WS
HBsAg 25 5ok W/l o, WRIE(E = 0.2 He/L IIFER N
B, WA BRI, HBeAg 45 2% FH NCU/L(national centr
clinical laboratory unite, NCUYZE/~, WE{H= 30 NCU/L
FRE A I B R BEEE , 75 DR B 43 T = HBV B i
FERAIN A 2R TN 2 =0 BEFL I B - S FLYR ) ~+ %ot
LU FE x 100%.

1.2.2 %362 % PCR AW 2.2.15 4948 HBV DNA #»
HBV mRNA [id 5 4 40AE s a5 7% 24, 48 F172h 5,
FRHL2.2. 154029 HBV DNA FIHBV RNA, $RVEFiEH
P, DIZSE U AL e i 2.2. 1541 S W HBV DNA
FIHBV RNA 4IPS HBV DNA BRI SR F EH: PCR , 4

MIN HBV mRNA & 5 WLOCHK 21, et i 8 gkt
mRNA 3558 i cDNA, S8 J5HL ¢cDNA2 UL HF PCR &
B, BRI, EARKERE Y 10° 48
DU/ #% R HBY DNAST A 2. == okt
HEALEE DUB Log (B - SEERFLEE DB log ) ~ X FEFLEE I
$ log {H x 100%.
1.2.3 CpG—ODN A~ FiE4Lb4 %98 ta Jo st 2.2.15 4a jo el
FHEAER  HEESE 2.2.15, HECAHAERE, LS x
10° 41/ FLANA 96 FLAR. LA L4381 PBMC 30 40
Wi, FERHLHIIARFRIEER PBMC, (HH52.2.15 4
MG AR 12,5 S 1, 25 1, 50 -1 1100 © 1,
AL SR FE 2R 200 UL, [FEH B ODN i H
LHRPE R 6 mg/L. LR 3AE AL, SOV AT BN
A 100 UL 5248536 4108+ 37 C, 50 mL/L CO, B3¢
FEWEE 3 d, SMAS o/L MTT20 UL 2K£23555 5 h, B0
REFEH(2 000 r/min, 10 min), F B3, &L DMSO
150 UL, F 570nm 4ZbE A{H. AEF S HE 3 K.
IR N AR TR A AR AT : R GTE =1~
(I A YIE — RO AR BE AL A Y1) SE20 B B
L AE] x 100%.
1.2.3 Bl BUACH] 2.2.15 400, R vk,
PL5 x 10° 400/ fLINA 96 fLd, widisia, 7R
FOMATEALR PBMC, {5 2.2.15 40HEHLE1 8 50 - 1.
SEIE 3 ANVE L. HOREEFE 24 48 FI T2 h S, B0k
£ B35, ELISA MR P8 Z BRGS & MEHALT).
AT A TORESR A SPSST.5 Rtk R4y
Br, BRI B £ BRifE2E (meanESD ). AR 5
R ERR, P<0.05, HIANASIT=E L.

2 BR

2.1 CpG—ODN %} PBMC #) %5 % EER  IEH A
PBMC 4 ODN 2216 33552 48 h J5, i IFN-O }%
IFN=-Y Zeik K555 1 FRAH B4, Wil =z 04 B
FPEZE S, MXTRAFES] ODN 2243 N ¥ B B TE
PBMC HITERI(ER 1.

%1 CpG-ODNiFS IFN-a B IFN-y 23 89fEA (N = 12, mean*SD,
ng/L)

20 5 IFN-Q IFN-Y

A: PBMC 10.12 + 3.53 20.12 + 5.83
B: PBMC+ODN 2243 20.01 + 8.55 2228 + 4.43
C: PBMC+0ODN 2216 382.69 + 136.62° 37.42 + 6.55°

P <0.05, "P<0.001 vs HAhH.

2.2 CpG—ODN %} HBsAg, HBeAg 4 ik 437 4] 20 R
ODN S5k AY PBMC DL 50 © 1 AYELHI5 2.2.15 4148
FLHEFE 24 48 FN72 h. 5 2) B R, ODN 2216 A
EpXF 2.2.15 400 HBV TR A9 i S B AN HIVEA. 78
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2 EBIPBMC X 2.2.15 418 HBsAQ, HBeAg A MIEZIA(N = 3, meanSD,Hg/L NCU/L)

24h 48 h 72h
HBV 44
W = (%) W = (%) W = (%)
HBsAg 2.2.15 4.01 + 0.43 0.0 11.82 + 1.81 0.0 18.24 + 5.29 0.0
2.2.15+0DN 2216 3.65 £ 0.38 52 10.18 + 1.92 6.1 15.53 = 3.57 7.2
2.2.15+PBMC 2.21 £ 0.27 37.7 5.37 + 0.61 49.5 9.55 + 3.26 47.6
2.2.15+PBMC+ODN 2243 2.08 £ 0.40 42.3 421 + 0.56 46.7 8.77 + 2.01 51.9
2.2.15+PBMC+0ODN 2216 1.36 + 0.46 57.8 1.62 + 0.89 76.4° 6.55 + 1.79 82.6°
HBeAg 2.2.15 0.19 = 0.03 0 0.32 + 0.02 0 0.55 + 0.05 0
2.2.15+0DN 2216 0.18 £ 0.07 3.0 0.33 + 0.07 6.1 0.52 £ 0.08 72
2.2.15+PBMC 0.18 = 0.04 9.8 0.28 + 0.09 12.5 0.49 + 0.14 17.6
2.2.15+PBMC+ODN 2243 0.17 = 0.05 11.2 0.26 + 0.19 18.7 0.48 + 0.16 21.9
2.2.15+PBMC+0DN 2216 0.12 + 0.01 20.5 0.15 + 0.11 47.4° 0.24 + 0.11 52.4°

*P <0.05 vs [F]AE] A HALZA.

ODN 2216 41, 4RAE3EFIE 1 19 HBsAg Fll HBeAg M3
F24 WG T, 272 h, —HHTHRZEEK,
M 4E PBMC 2H 1 PBMC+ODN2243 4H , 5555 " HBsAg.
HBeAg BHE RE SRS R AE R, HAm R 42 (o B
BAPT FTF, {55 ODN 2216 AAEL, J5EmHZ
FEHHE, f5itratr, WAZERA BEHE
5:(P<0.03).

2.3 CpG—ODNX2.2.1548 FEHBV DNA#HBV mRNA
ey a4l FEASE ODN (R T, PBMC 5 2.2.1540
M2 72 h 5, B2 HBV DNA 8¢ HBV mRNA 7K
SF-, ODN 2216 Y% H = AEMGIER, HAmH A0 &
T HAB A (R 3), HA LRI mRNA 7K A952 i B B
i, HIZRE L 81.3%. A, ODN 2216 A& % HBV
DNA I JC B HIVE F.

=3 EALAIPBMC X HBV DNA F1 HBY mRNA f3IHIZR(N = 6,
meantSD)

HBV DNA HBV mRNA
4
PN oalE M) I HloslE M ZE(%)
2.2.15 834011 0 726£212 0

2.2.15+0DN 2216 821 £023 21 714+179 32

2.2.15+PBMC 8.06 £ 0.34 75 6.59 £2.07 8.7
2.2.15+PBMC+0DN 2243 776 + 027 777 645 + 138 92

2.2.15+PBMC+0ODN 2216 6.62 + 0.12 215" 1.32 + 022 81.3°

*P<0.05; 2P <0.01 vs HiAtizH.

2.4 EALE PBMC 3F2.2.15 el 24568 IR
ODN 2243 K238 HEAE X e, #0577 3 e, 45

7R, ODN 2216 4> PBMC R4 15 PE R SR AR
B - RELLAOXT B, BEE S - SELRIE K, PBMC IR
TEEET RS, MR 50 : 1A1100 ¢ 1A, ODN
221620 A1 HIH 2. /55 FODN 224340 filzs (%t B4

IR TEE(P <0.05, & 1).

oo,  [J22.15+PBMC

a
[12.2.15+PBMC+ODN 2243
a
60  M2.2.15+PBMC+ODN 2216
2p<0.05 vs HAza 1
30+
T
Ainl |

1251 25:1 50:1 100 -1
Effector/Target ratio

Specific lysis(%)

1 CpG-ODN HiEM PBMC 5t 2.2.15 4B B R 1E .

2.5 B2 R 2215 418 54 W ODN 4 /% PBMC It

A9 E 72 h 5, ODN 2216 A ALT {EMH BT, 5

HABZH AR e B 20 (P <0.05, K 2).
——2.2.15

80
—®—2.2.15+0DN 2216

60 —&—2.2.15+PBMC

—&— 2.2.15+PBMC+ODN 2243
40+
—&—2.2.15+PBMC+ODN 2216

20k 2P<0.05 vs Hitz

ALT(U/L)

t/h

2 EUHPBMC 52215 MM ER ALT HELIER.

3 e

CpG-ODN & 5% ZFh it (s, H o s 2
BT CpG A, K80 CpG H AL 80l CpG &
il GpC S AT 51, SAPHE R sl AR oz FI A E .
HHE CpG-ODN XA [F] Sl 35 20 B T 7 A 4 G e 3500 A
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i, CpG-ODN AJ4k K RAN D A Fi+4 F 24 B 410
HELE IR A 1G20, TgM &5 T+ FEE WG LI dH At
PR YA M (plasmaeytoid dendritie cell, pDC). E4%/
BB, A TR K -1 TFN=-a/B, T1-12,
1L-18 54 T FIm 2615 B7, MHC 11431252724,
VTS S NK 4085036 TFN-Y, 3| % Thl BUEHERY
YA e 2. FRAT TR H A ODN 2216 Sy LAl D Al
CpG-ODN, AYBEMIE PBMC P74 K& A IEN-O, [F]
AP AT B I 42 5 NK 4R 5336 IFN-YHE ST, W& 4 ODN
2216 H CpGHERFT IRIS 89 OND 2243, I i E AL 27
A TFN-O fZ TFN-Y fJRE ST, X#E7R CpG-ODN 2216 2
PE RIS il o CpG *ﬁﬁxﬁ?ﬁ\gjﬂl{rug et al "N
CpG-ODN HI0™ A A IR TPN ARSI NEEZH A TFN,
PURTERN AR, AR, MIEIEAI DC, NK %6
YR AT B 2 S hUR R EA]. Dl Harandi e al™”
i Ashkar e al''' A B PBHE INHTERT ST CpG-ODN
PL HSV-2 BULHHIESE, JEYLRT 24 h CpG-ODN JRifak
B2 BRI E S DC A NK 408, R
HSV-2 7E/NRURR S, I RS Ut
o, S F HRETMIE CpG-ODN A S 93T HBV BF5E, 7
A9 T BETE AL PBMC [ CpG-ODN Jig, S FH2.2.15 411,
A THE—2E7F95 T CpG-ODN A FIE AL 19 PBMC {4 M
HBV ZHl5 R MSIER. 25 R%9, ODN 2216 &
A BABEE IR HBV (IR, (Hr@EEfk PBMC
MR HBsAg, HBeAg 19430, FHAMHI A3 HA i K
FODN 22435+ Fi£H , HoAr DAXT HBs Ag AUl % 0 BH .,
B 5 AT i 82.6%: [l & F(#%2), PBMC A2 ODN 224341
R — & 3 H HBV HBsAg, HBeAg /M MARYTE M,
{HC A Z A FFJC i #2251 H5 ODN 2216 41 4H
Fb, Himdk HBV PR RE e imEkTiaE, =
X P ALBL I B RO 7 AR AT RE SR IE B A PBMC 76 R
RAETFHEA —E R4 HBY B8

IFN A9t HBV YEH F 22 s 2Rk sk
H G AC P I RNA g, B, TEN AT HBV
DNA (Y&, & AT E R mRNA 2Rl Hlwm i
B RAIAEE R E )T, CpG-ODN A B AH
#/E/f HBV DNA 1 HBV mRNA, {HAJ3# 7% fk PBMC
%} HBV DNA 1 HBV mRNA /= A= B8 A /e 9F: 3
—2 R I CpG-ODN X HBV mRNA B4/ F BH 5.5
F HBV DNA 7K, #EWIFN AJ6E2 5 T4 HBV &
HIRIPER , (B ARHERR A o3 1105 5. MTT(E 1)
(B 225 RIR Bas,, SHMAM, CpG-ODN A
SR PBMC X 2.2.15 41884 B B AR EA, $m
X RES CpG-ODN B iy SR A 5. H AriIase
A, FEERAR R NI AN NK 4088, DC 4% nl i
T B AR A A0 B sl o B S AT K
PEPURTERUN . CpG-ODN AT REE I 11k LR KR Sepe 4
WA, 2.2.15 4000, S M N HBY 2 §il52 2
. A BRTH IR BT 4 i G pE TR T 7 A

Z, (P ROFA B3 ik Z 5. BIVE H A 2
AT HBY 25 AN F IR AR 2R DY), A —E R
EAH HBY &, (HNE AR, BIFERRLLAEL
TEAR IR TS B 2 L R T A2 R PRk 55K
BT HBY 254, (15 AR OGS S VI T AR
CpG-ODN {2y — AT A S BE 1 78], AT A=
WIEPETFN, [RGB AR DC, NK A5 e i B ek
A2 55T HBV /EH, A, 78 HBV S5 K,
CpG-ODN HAARE 1l R I RIS
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