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Abstract

AIM: To investigate the inhibitory effects of
hepatitis B virus (HBV) S gene-specific antisense
locked nucleic acid (LNA) on HBV replication
and expression.

METHODS: Thirty HBV transgenic mice
were randomly divided into five groups
(n = 6): glucose (5% GLU solution) control
group, empty liposome control group, LNA

group, S-ASODN-liposome group and LNA-
liposome group. Antisense LNA was injected
into mice via the tail vein. Serum HBsAg
was quantified by ELISA. Serum HBV DNA
was quantified by PCR. The expression of
HBsAg in the liver was detected by immuno-
histochemistry. Serum ALB, ALT, BUN, CR,
ApoAl and ApoB were measured using an
automatic biochemical analyzer. The effects
of antisense LNA on mouse organs were in-
vestigated by HE staining of mouse liver and
kidney sections.

RESULTS: On days 1, 3, 7 and 14 after LNA
injection, serum HBsAg levels in the LNA-
liposome group were reduced by 41.7%, 52.8%,
57.8% and 30.5%, respectively, while serum
HBV DNA expression levels were decreased
by 18.5%, 36.1%, 52.9% and 32.7%, respectively.
These values were significantly higher than
those in the control groups (all P < 0.05). No sig-
nificant differences were noted in serum ALB,
ALT, BUN, CR, ApoAl and ApoB between the
experiment group and the control groups (all P
> (.05). The expression level of HBsAg in the liv-
er in the LNA-liposome group was significantly
lower than those in the control groups. No sig-
nificant histological abnormalities were found in
the liver in all groups.

CONCLUSION: HBV S gene-specific antisense
LNA can significantly inhibit the replication and
expression of HBV.
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nucleic acid; Hepatitis B virus; Mouse; Transgene;
Gene therapy
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SAFRE. B REMCE MomE i AHER &, LK
BCSULNA ST s RE 25 69 % vf.
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HB V)G 5 (1) — Fh A8 T 48 i 1 18 kA% e
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S [T mRN A BN 46 B T8 R A8 AUEE 1, AT
5y 1 KF EBLWTHB VL A (1) 2351 e X
Wit (locked nucleic acid, LNA)E# V. AE x X
DN AZER b IR 5B (1 —FhBE DRy vk, HA T i
FRIRZIR 53 1 %28 fie ) R P P Ity P et e 1 1),
[ A CLIT 46 FH T Bt A 8 S 8 [ i 35 (human
immune deficiency virus, HIV)>H1 P58 T 4 955
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Wi £ B HE & 1 B4AMBEHBsAg AERILER (7 = 6, mean + SD)
A Lk AR A F

SUHE % TR MR IR
(Gal-PLL)#E 4 4%
B 25 4 84 I e v
HBAR, R
[ RN
A, A2 A g ik
EREF.

pail) ]

Pavi:| SESTRT -
! 1d 3d 7d 14d

5% GLURNIRA  1.04+0.20 0.95+0.19 1.05+0.18 1.07+0.16 1.18+0.18
RETUANIRA 1.08+0.24 0.98+0.25 1.04+0.29 1.08+0.28 1.10+0.22
B4l NAZH 0.93+0.11 0.91+0.16 1.01+0.14 1.02+0.19 1.13+0.11
S-ASODNfSPUALE 1.08+0.15° 0.86+0.18° 0.74+0.16° 0.68+0.11° 0.82+0.18°
LNABSERIRZE 1.09+0.12° 0.63+0.14° 0.52+0.16° 0.41+0.16° 0.76+0.15°
°P<0.05 vs NIBZH.
PR, Q) mEs: BEbR . BB HB DNASERHE DUEL

Fri. PCRACI e WILEd, &I Refabn &
S SR BN I H ARSI, 35 R e A PR G
i T ARME T, HIgeds.

1.2.2 X LNAWESRES4: G E AT
HBV(ayw V. )mRNA SH: KR 45X 157-167
ntfIS A Bt (5'-TaCcTetTgTa-3", HiAh K5 FRAL
KLNA, /NG FEHREKDNA). H 3 [EGenelink 22
Hl A B R Alifk.

1.2.3 FE AR L ELNAM B & 5 A 55%
GLUMH%2 © 3LLBIRAI G, M AN SR TR
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Ja N, B IR BUA-LNATR A 4).

1.2.4 # A B K ey 422 K30 LHBVE LK/
BB LA A 54, RRdl6 . S14185% GLUK
XA, SE220 D AR SO AL, B34k
LNAZ, 55441 S-ASODNJEFUALL, 555414
LNAJRJFURAL. 430461, 3, 5 dZ8 R bk 4 4
/N BRI SR 1) i AR -LN A5k S-A SODN) i
FH300 pL, 7 O BT A5 R 5% GLUMR(EL
PR FAR). T, A, 3, 7, 14R&
HEE # ik R AL, 5000 r/min 25005 min, W% E)Z I3
T9iF 5 R WEPE T, A7 T-20°C &, Jf
THEWN RS 14R TN, BUH. B AE40 g/L
F S 7] 72

1.2.5 feiEHBsA gt ) F e G 758 W Bt
FAR(ELIS AR, AR5 325 Dl ) & B Wl 45,
HBsAgif /& LA £ 7R

1.2.6 HBV DNA##M: K986 8 R Al
B N (PCR)VERII. AEPCRE N A I [N,
WAFEARDNASL2S uL, 5 5N & N 98 6 52
PCRAY, #1141 37°C L2 min, 94°C AL
3 min, 94°C 5's, 60°C 40 s, JL40MEIR. tit4E
LA B 34 BT BT UR 29O 65 5 IR B e
AR, R EECFAME R 70 BV

1.2.7 . Bohaeteml: ALBR R F 2k, ALT
MIFCCHER L, BUNCH IREIE S5, CRA
TRV, PL R ARIA B A B A BT R .
1.2.8 i H A5 E G A, B#Ml: ApoAl. ApoBJ
S L, B B B AR BT ORI,

1.2.9 A48 22 HBsAghem): 2025 JA i Eo 3
VIR, R AU S W, JEHE T
DABH, JIARZREE G, WHT-HBsLAL I 100708,
FARTr 3 . 7 AT W SR I AL R
HBsAg¥ (Al i, LLAIBTLNA I HI1E .
1.2.10 AF. BAE2a 20 m sl /N EE.
MEAWEIE, UG, EHARR. Fraga,
ML A N SN B AR i i . ZH 2454
BB, LA G AT /N SUE 25 40 it ) 45
PifEH.

SFitF A i 2 Hmean = SDERIR, W
FISPSS12.0%¢ v A Ab ER AL, SR LR 3207 %
T TR R A A ) 2 5, P<0.05 K 75 5 HAT B
FER L MR (%) = (25 aiN-H 255Ny H
ZHHITN X 100%.

2 ER

2.1 LNA-fi§ AR *xrHBsA gty #p 45 A 4 5
1. 3. 7. 14K, S-ASODNJIEFAAL % HB-
sA glAMEIR 55 420.3% 31.5%. 37.1%HA1
24.1%; LNA-JIR AR BRI 370 41.7%

52.8%- 57.8%H130.5%. iX24H 5%} W4 L e
B FEZE 55 (P<0.05). FRIHLNATESIY) 4 P 5t
HB s A g FyA il 41 HT Bt FH 24 1 [ g 3 i, HAT—
ANEAE. ]I 2 BILN A EES-A SO DN 44
SIETHEINN

2.2 LNA-§ R *THBV DNA #4945 8 il
HE EPCREMIEHBY DNA, KHILNAX
HBV DNAG M W #HI/EH. LNAJE &
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x 2 ZLAMBEHBY DNAKILERELE 17 = 6, mean = SD, $2M1Elog10£1E) WA # g 5

AR (LNA) &

— A SEIRIR A

_ . FEMAT AN, A

248 FESTAT B EEE L %

1d 8d 7d od B, g

5% GLURRAE  5.49+0.17 5.29+0.27 5.40+0.17 5.38+0.19 5.28+0.15 fR4e A &5 A,

TIERANRE  544:0.18 5.38+0.32 5.42+0.34 5.51+0.37 5.46+0.32 7#‘7?%"‘5‘&4%§

BUnLNAG 5.48+0.31 5.29+0.26 5.33+0.16 568+0.17 5.56+0.21 ig;’?g? &
S-ASODNISRIAA 5.42+0.32° 4.95+0.18° 4.82+0.13° 4.07+0.15° 4.29+0.17°
LNAJSERIAZH 5.51+0.24° 4.49+037° 3524033 2.59+0.23° 3.70+0.25°

°P<0.05 vs NIBA.

1 RARFARLDE BB RS EBHBSAgDTH(DAB). A: 5% GLUJK AL B: 238N R4 C: BHAELNAZL; D:
S—ASODNIJEF{ALH; E: LNAJGH 4.

DN AFIHIER 550 418.5% 36.1%- 52.9%
F132.7%; S-ASODNIE AL 73 1 48.5%
12.6% 26.5%+ 20.8%; 5x} HAL LA 14 1 3
PEZE 7:(P<0.05, %2).

2.3 R MBAL AN AT HBsAgh A H
T WA % G e A S E A I 45 R, IR
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L AL = 3 SAMBEEMADNESRLER h = 6, mean + D)
KW H kAR
B SLLNA £ #
I%Bff’/ fé g‘ ;{ j’"fg 554A ALB(mg/L) ATUA)  BUNMmmol/)  CRiumol/L) ApoAlig/L) ApoBlg/L)
SRR b 5% CLURNRE 218+158 247216 6708 3494293 55.4£4.31 16.8+2.35
WA REE A PEINAE 208+1.97  237+197 63+068  352:4.01 48.8+3.09 14.6+3.15
=k LNABSEVALE 221+277  273+1.98  62+057  38.4+5.08 47.8+6.01 16.6+2.87

B 2

PRt N EBI IR B DR TR I (R3).

2.5 . BIEALREMAHELELER HT R
B ILEE /N EUH . EREALZAD) A HE B i i,
AN W AR A LS5 E W B2 e, UWILNA
XPANEUE S BT ZTE I S AS B (1812-3).

3 e

B SXAZR 1 AR S — Tl 2 ol A T A P50 6T Jir DU
e PR RH W H 0 PR R IA (PR B L T L. H 20
2090448 4], Goodarz er a/ 15 IRIRIEF T

AR BRFEESENER(HE x 100). A: 5% GLURIRZL, B: 285 FiA B4, C: HATLNAY; D:
S—ASODNIIEJF{ALH; E: LNAGIH{AZH.

MR EARBHBV IS HF LAk, e AR
HURTET T IR TR KRk . (B T LT
5 UL IR Dy e B i . A8 &5 SR A
9 DL OO AR AR AEAN R A5 K R, FTHBV
G FEPNRTT — BRI = I ACR . 1994
F, Rodriguez et al B R ILLNA, i —Fhkf
R (1) TR S5 M A% IR AT A2, DR LR R )
2'-0 5 4'-Cal ik 4 K AF M TE B A T LM,
TR 3 4. LNAAEA —Fof 8 ) %
B, RAMEg TR KIS 5
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3 REASHEA BRFESSENERHE x 100). A: 5% GLUJRKRZL:; B: 2SI fiA B4, C: BATLNAZ; D:
S—ASODNJEFALL; E: LNAFSFTAAL.

DNA/RNAZFFAACRE Sk Pk M2 g B i e
T MRva ki AR AN
PLHIVZIRIH C VPOER N A 3 1 3 R A 7 1
5, 10 FHUHB VI G J5 [ (196 7 0 78 i A& WL
fHiRIE.

HBVIER 4 43.2 kb /i A7 [P EEDNA, 2270
HAN PGS HE(ORF)Y: S, €. Py X, M
S AN E BRI AE, FEPre-S1,
Pre-S2F1S 3ANFEIR X, SIELH X ¥ g ) 7= ) 42
HBsAgl EZ 5, MUS 5 5D ane ki )
FEML, 1M R 5 HB VUKL -5 BT 2 1)
KE. AHFCE X SHE R PR MG X W ih & T
R SCHAZIR T A, BT RN, &R
Jik e 24, s A I R ET 2H 2R 40 i HB VI
PR bR GEYIFHBY DN A ZKF- K WAt () 300 461
B AR AT AT HE A2 )R LN AR 4
SFA A, SHB VK SHEEPRBI 3 4 X B A
gy, TA B F P R R R 1) H ). A7 STk
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S SCLN AR Ge A8 A, 38 3k L5 1 Fi Ao 11 PH 28
TG RS AR AT IO LN A 81 8 AR T 1
HW, FR IR TUA R SE R PESE AN 40 i, LNA
Fea g IR K, 5540 N IRTHBY Sk PR ¢
BRI AN, REEDURTEIE. 23R,
i1 BH 257 g SR A 1 R LLNA, 2 R kiE
WG, Be RO NITAI P, RAEPTHBV S IR
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PR e Rp I R 14 dRL b, L Py S it
1) 5 SCTEAZ T BRI FH e ] TR 2K, 3X 4k
R XLNAM TIRKBIHBVIARIT #e it 5%. iF4l
LU MU G (2 AR o, di M E i)
HBsAg#ik I k>, HTFHBV DNAZKE A gt
Z RO, S R By e A AR e ik T

WA R
it AR, LERT
17, T TARF L
0 IR EF G TR
A EZ AL
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O IR ST MU AR BRI 25 B %, DAL, W
BT 2 SE KA 2 I PTHBV 24 7 .54,

B4, 8 kA W s P AL BL ALT.
BUN. CR. ApoAl. ApoBZ& M #F&kx, [FI
RO B JUE 9 B 2R D) HE S, W80 25% 1 41
VM NI, PEANLN AN FUARTR G A1
AR, gL, [ CLNAX T4 21
W S ) EE R/ E .

BN, LNAYE R —Fibl R S SC2403 D1 1%
RZRAT W), A HBCN CBRH RIGIT I 24
RS> 25, BT, BT E A MR TT LN A
(1A Bt % 0E, N b GG AR AR R At v 4 I
F BRI T e AR T T, (HBE R AT LN AR
(VAT RN B G AR 9 B, L oh S5 I
BFF 588 0ty >k ) ] P 8 FH T 5.
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