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Abstract

AIM: To compare the inhibitory effect of locked
nucleic acid antisense oligonucleotides (anti-
sense-LNA) and lamivudine on HBV replication
in HepG2.2.15 cells.

METHODS: Antisense-LNA was introduced into
HepG2.2.15 cells by cationic liposome-mediated
transfection. Supernatants were collected 2, 4,
6, 8, 10 days after medication. The concentra-
tions of HBsAg and HBeAg in cell supernatants
were tested by ELISA. HBV DNA levels in cell
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supernatants were determined by FQ-PCR. Cell
toxicity of antisense-LNA and lamivudine was
detected by MTT assay.

RESULTS: Lamivudine only inhibited viral
DNA synthesis. Antisense-LNA effectively in-
hibited the expression of HBsAg and HBeAg and
the replication of HBV DNA (67.69%, 59.71%,
62.96%, P < 0.05) in a time-dependent manner.
Both antisense-LNA and lamivudine showed no
obvious cell toxicity.

CONCLUSION: The anti-HBV effect of anti-
sense-LNA is more effective than that of lamivu-
dine in HepG2.2.15 cells.
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& SUFEAZF R (antisense oligodeoxy Nucleotide,
ASODN) &M AERB T2 1) — R & R T
TB, MBI B AME ], d i g S L A
TERRAAE 531, AT BELIRT $1 8 PR ) ek, R
AR ASODNAENLAR A AR E PR ZE, D)k
R Wy WA T AN BE R VR 97/ . BT R (locked
nucleic acid, LNA)&—Fs HOIR 451 IR 1 1R
1AM, Ah 5 ASODNAH L B AT R 47 i) s 8
ML BRI 23 1 AR AT BE D) RIPUAZ TR g % Ak
SIBS Ay — R AL ASODN A T [ 1) 1
JHRTSE. S5 55 1 T 9 o 3 WL A A ek
P, T FEAE AR ZHGYT H T
T2 Fir K I € (lamivudine, 3TC) &2
I RERE M HHB VAL HI 254, 34 THT w
FAREW, FFXTHBV DNA SHEP BT 5 S
LNATEMRSN BA R A I HTHB VA K 52 ] 5 &
T ML S T S G bR AR N T R SCLNA
HTHBVAEH, AHFF0K MHBsAg. HBeAgh
HBV DNAZE 5 6 ;e XINA L 3TCHIHTHBVAE
AT HR.

1 MRS

1.1 M4t HepG2.2. 1540 il th A S AR A7 & HIES
FEF 5200 pg/mL G418, 10%JIh 4 L3 1) v b
BDMEMH, 37 “C. 50 mL/L CO,44FF, 6-7 d
WAL — K. Y DMEMES IR 5L 1 Gibeo
AT, G418 FAMerck 2y ) G 2F LG % A Hy-
Clone’/A 7); HBsAg. HBeAgh MR 7 £t B Iy
BRAEDBEARA AT 7 5 SR IR Y 34
56 8 AR G B BHEAEY) TR A7 PR A
5 BH &7 AR (Lipofectamine™2000). Opti-

MEN(i FUAR %30 H Invitrogen™ 23 7 ; PUH %L
A M (MTT)IE H Amersco2s 1); ;2 XLNAH
e EGENELINK A ] & i, 3TCIE H 55 2 35 5 v
HI 25 (5N A PR A #.

1.2 7%

1.2.1 RLLNA K B4 m 5154k LlGenebank
U95551 HB VAL KIE R ¥ 7 51), % £ XTHBV
SIERP I AR IX (155-165 nt)[1111-28 e B4R
AT B GtTeTec AtGHOR S FRHMR £ Rk
T LNAE).

1.2.2 BXLNA-TB 2 F g 4k 4% 3 i b2 64 %)
& S S AT tH R LLNA - BH B i5 ik
I LB 3 pg ¢ 5 pL/mL. HUE EDMEM
Pk I LLNA, EiEE S min; BUE EOpti-
MEMFFE 1 B 25 1 g A, % 3t/ .5 min;
B EIRP AR A, SIREE20 minfB R
(1 5 LLNA-BH & -1 g AR IR 5 4.

1.2.3 HepG2.2.15%m it 4 . 4625 5 e b ik
ROMCIR - IR EICAE T4 B, R TR 4
BN 1.0X 10 mL, 964U, 41100 uL,
SIS B3N (B e XLNAZ . 3TCHFAINZY
s X AL, R B0 R AL, 440 i e 5
R B 2915 60% I, 43452, [ XLNAZ, ¥
J LN A-BH & 5 B4R & 2 m o S 56 £
U100 pL, B4, 6 hjm 1A S256FL N5 20%
Jia2F 3% (IDMEM 50 pL4k4E1 77 4548 h; W bE
M RE TR B3, TR YA, ES210 d. 3TC4L,
3TCHE S SR B AR A o, 0+ IS IR 55 T
AN3TC(ZME N5 ng/mL)?, BE2 dise 240 i % 75
IE RIS IR, 10 d RS AL
W20 CIRAE, GE— K.

1.2.4 E#i&HBsAg. HBeAgh oMl &: X/
ELISAVE, Mg 0 & vl i e, a3
K, B)(H. HBsAg. HBeAgik ¥ HIS/NF IR, il
123 F 2 SCTH B HI2.(%) = [1-(S/Noup)/(S/N
o] X 100%.

1.2.5 L#H&HBV DNA4Z 62 KHFQ-
PCRYERTI, T H Fe B & 0 W oA 3
ZfF: 50 C 2 min, 94 “CiAZH2 min, 94 CAHE
10's, 60 ‘CiE k30 s, 60 ‘CZEfH130 s, FLAOAMEIR.
H SRR B 320 AT AR 2615 5 IRt
HHHHBV DNA-2# T3

1.2.6 B X LNAL3TC} 4w ey -t K]
MT TR SCLN AL 3T CxF 4 M A i P 11
R

St F A i Dimean+=SDE IR, KA
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&/ 1 RXINAFISTCIESE E5EHBSAGS SHIFAN (7 = 6, mean = SD) | B S A
BiAz i (LNA) &L
O 6 A R
D4R 2d 4d 6d 8d 10d MK fERE D, 5
DNA/RNAZ% K #9
TEWR 0.751 +0.058 0.889 +0.057 1.025 +0.092 1.395+0.101 1.526 +0.088 KEERD. A
3TC 0.585+0.011°  0.723+0.035°  0.785+0.028° 0.994 +0.040° 1.055 + 0.039" SUE M. RIEH
RYLNA 0.422+0.021°  0.445+0.057"  0.464=0.019”  0.479+0.045"  0.493+0.019” B A T

°P<0.01 vs ENTIB4H; P < 0.01, F = 97.765 vs 3TC4A.

£ 2 RNINAFISTCIHES LisHBeAGS SHIBZIME (17 = 6, mean = SD)

pax:| 2d 4d 6d 8d 10d
ZREWR 0.618+0.061 0.778+0.017 0.941 +0.081 1.194 + 0.086 1.251 +0.077
3TC 0.534 +0.041° 0.637 + 0.035" 0.731+0.033" 0.903 + 0.048° 0.952 +0.039"

W LNA 0.333 +0.035™ 0.358 + 0.25™

0.405 + 0.022™

0.479+0.038™  0.504 +0.016™

°P < 0.01 vs ENIBLH; P < 0.01, F = 138.497 vs 3TC4A.

0 ;Y 1INA
m 3TC

t/d

1 R XINATISTCRYIEFS EiEHBsAg= EHIHNTHIZE(%)

SPSS13.0%AF AP, #5241 [A] ¥ 5 L iR FH AR 25
Ti TG, P<0.05 4 =R AT B E = Y.

2 R

2.1 &L LNAF3TCxHepG2.2.15%a fitL & ik HB-
sAg. HBeAg# % Jx XLNA. 3TCHIA2 dJa,
40 i 734 (JHBsAg. HBeAgl) 2. Hoh3TC
XHBsAg. HBeAgflihlfEH 59, 1Ml /x LLNA
FRY A0S P it - I sF i) 8 o S 3 9 B e (6
1,2, A1, 2).

2.2 X LNA#3TCAHepG2.2.15% HBV
DNA S #69%50m [ LLNARIZTCH REHNIH4H i
HBV DNA &, JBE IR R385 o 52 08 1 45
3, KI3), ;X XLNA#THBV DNAYE ML T-3TC,
2 I 5115 65.76%.

2.3 R LNAA=3TCaFHepG2.2.15%8 it 7& P69 %
v 1252 d, AMTTILNTS R XLNA. 3TC410D
{41 F: 0.98740.132. 1.12410.045, 525 A%}
H(1.216+0.042) L (P>0.05), £S5 718 N I
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HB V&G, 5 55 D 24145 N JH- 40 PR IR,
WG UABAE R BN 5, el T 167 I R
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1 113.2 kbR AUFEDNA 218, H A 1005 S 5 1)
FEME. SIEREHBVIE R 41 H 4 TF A 15 A0 AE 42
., SHEDKI G it (1) £ 1 &M CHB VAR 52 8 1
HBsAglt 124 i 5y, 2 5HBV Danefitkift)
BERC . R AR D ane R BE 7 40 U 443 5,
PG AD 1 H AT 4N ™, T HBs AgZH B 00
BERURLAENLAR N 75 LI i DanefiUkE, K1)
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mZRAEE % 3 R NINAFISTCIHSSS 55HBY DNASHIIEAN (7 = 6, mean = SD, x 10*£01%)
R LLNAVA B 4F
8 47 T AF 5 7 8
ERL TR gyp 2d 4d 6d 8d 104
J, B -
PR, T ZRENYIR 9.29+0.348 21.61+0.421 33.83+0.342 35.51 +0.452 27.56+0.517
& B SU A A% R 3TC 6.18 +0.584° 13.87+0.513° 18.92 + 0.528° 18.89 +0.473° 15.42 +0.374°
YA KRR E A

WBhiG T, WA
A F i R AR A
49 THF I .

WY LNA 5.80 +0.531™ 11.85 + 0.334™

13.18 + 0.444

12.16+0.388™  10.19+0.426™

°P < 0.05 vs EINIBLE; %P < 0.05, F = 80.295 vs 3TCLH.
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3 RMUINAFIITCRYIETF LiEHBY DNASHIEVHNTHIZE(%).

HBsA ghFa ik ¥ 1 A A R I RIE . S i
B\ FENFE I R AR

WL BRI, W HB VR IR 4G X S 3
PRI e CLNAREF I HTHB VAR R R 0k, %)
HBsAg. HBeAgHIHBV DN A {304 55 5 7
MiE67.69% 59.71%K162.96%(P<0.05); H. 4
il B )R] 2 A PR I LN AR 241
EANHepG2.2. 1540y, e 5 iR 45 5 HBV SHE
K L HmRNA, JHEHHBV SIER KL, 1k
mRNA; MFESE . BRI TG00 25 1 52 o, ik
BRI AT S48, BT T HBs A g e, HEif
SMMHBsAg. HBeAghll 3 & Daneih (154 L |
. MHBsAg. HBeAgKEIERAHF T HL
A G R, 4 v T A0 R PR A, ek TR AL 55
T MEF R R AR, Ak, [ XLNAXTHBY DNA
A, T DR AT B LN A B A 470 % 1 il 4 it
RE 7 AE AL A 70 40 i P A28 A7 0, JRIE b R &
() G v P BB O A M A%, R R R ) A3 AR AL
e 445 BIHBV SHEN A 5%,

I LN A, 3TCHHBVIEHPLH
2 BH b w0 S IR SRR D, N a2
HBV DNAKH, fDanefoki ir15E le 52 451, {5
STHB VY 8% i AHBsAg. HBeAgmii /. #f
45 R L WI3TCHHBsAg. HBeAgfIHBV DNA
(51 2 e i 43 9015 30.86%  24.37%H146.5%,
FHIVE G T ) XLNA. ) XLNAFTHBVAE T
W4, B T3TC. B4, S53TCHHBVAEH
AHLE, [ KLNAA BLREH:: 1. )k XLNA R AFF

SR 2. HBVEERI 21 SEE IR {1 57 J7 41 R
i TR AR L K, A ST 2, 3. [ XLNA
PUHB VAR T3 55 51, K 504 R T3 BRI
. SEF LU EAEF, W LA R R I UL IR
N HKR IGE B BG YT, K AT A T BR AL
PRA LI 3.

S SCLN AL RS IR0 299 B IO 1, I
B AE R, s B N RS, KON AR ER
HBVIEG ok 7B a8, [l It o JEAR A 1
B[RRI 7 1 SR BT BT 5. AR S8 AT R K S
MLNAfLIBR AN, & CLNAEHLAR A 14
WYy oy A B i AP IE 5 BT
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(#RFAKWRE) AN FTHHA

ATIR AT SCH LN SCFRE N RO/ . IERMES R AR, #E iv, TP S im, I s S ip, %
TvESSse, = Siev, sk Sia, 1 kpo, #EHig. sF)ANGES LS, ke NEES iKg, mLANAES ML, lepm()
5 4 1/min) + E%({X 4 20%) + 60 = Bq, pHANAES PHEP", H pylori ANGES BHP, T1/2ANRES it/ 284 TL, Vmax

SEAP. ARFN. U SR AT R (Helicobacter pylori, H.pylorr), llex pubescens Hook, et Arn.var.glaber Chang(fir 4%
IRIREER); HAUK, — S G0 4455 (R A $n, 3% imean, FRUEZESD, FIVES, ASI0FUBERP, A6 R $r); 102
L BREURAL G BERHERUBLRE 5 (WIN, O, P, S, d, I)iWin-(normal, IF), N~(nitrogen, %), o-(ortho, 4F),
O-(oxygen, %, JWATF), d-(dextro, £1iE), p-(para, %), #l Win-butyl acetate( iz 1 1 FF), N-methylacetanilide(N-
FF 3L 2R A1), o-cresol(A8 FEY), 3-O-methyl-adrenaline(3-O- 3 ¥ I I# 2%), d-amphetamine(47 i 45 4 %),
[-dopa(/JiE% 1), p-aminosalicylic acid(¥ 2 IE/KMIR). Hi 1 5 X 4i Sin vitro, in vivo, in situ; 1bid, et al, po, vs;
AN P BRI BL R, m (5, VUIERR), FOD), p(E70), W), v(R L), QFAE), E(RLIZIRIE), S(If
B, e(NF ), z(BEREE, kat), (5 IRILEE, C), DORHIE, Gy), ABETHETEE, Bq), p(# B, BURTEL, g/L), c(K
B, mol/L), (R4 40, mL/L), w(Fit & 541, mg/g), b BERIKE, mol/g), /(K ), b(5E %), h(F)E), d(JEF),
R(CEAR), D(HAR), Thaxs Crnaes VA, Ty CIAF. FENFF 530 5 /NG RME, Ulras, c-mye; FEN =PI KNS IEAE, WiP16
HH.
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