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Abstract

AIM: To investigate the anti-hepatitis B virus
effects of HH Capsules in HepG 2.2.15 cell line
and explore potential mechanisms involved.

METHODS: HepG2.2.15 cells were randomly di-
vided into blank control group, positive control
group (lamivudine), and HH Capsule group.
The HH Capsule group was further divided into
ten subgroups according to the concentration of

HH Capsules used. Drug toxicity was detected
using Cell Counting Kit-8 (CCK-8). Hepatitis
B virus surface antigen (HBsAg) and hepatitis
B virus e antigen (HBeAg) were detected by
enzyme-linked immunosorbent assay. Hepatitis
B virus DNA (HBV DNA) was measured by flu-
orescence-based quantitative polymerase chain
reaction (PCR). The expression of 2'5'-oligoad-
enylate synthetase (2'5'-OAS) and RNA-depen-
dent protein kinase (PKR) mRNAs and proteins
was detected by fluorescence-based quantitative
PCR and Western blot, respectively.

RESULTS: The half toxic concentration (TCs) of
HH Capsules is 2.113 g/L. HH Capsules at con-
centrations of 312, 156, 78 and 39 mg/L could
reduce the quantity of extracellular HbsAg (0.834
£ 0.008, 1.021 £ 0.011, 1.347 £ 0.017 and 1.548 +
0.015 vs 2.593 + 0.008) and HbeAg (0.285 + 0.007,
0.462 = 0.008, 0.565 + 0.009 and 0.733 + 0.008 vs
1.334 + 0.007). HH Capsules at concentrations
of 312 and 156 mg/L could reduce intracellular
HBV DNA [(3.423 + 0.110)x10° copies/L and
(3.640 + 0.082)x10” copies/L vs (6.857 + 0.060)x
10’ copies/L] and extracellular HBV DNA levels
(6547 £ 87 and 7 710 = 62 vs 24 300 + 200). HH
Capsules at a concentration of 312 mg/L could
up-regulate the expression of intracellular OAS
(0.885 + 0.038 vs 0.688 + 0.068) and PKR mRNAs
(0.139 + 0.06 vs 0.058 + 0.005) and proteins.

CONCLUSION: HH Capsules can exert anti-
hepatitis B virus effects in vitro perhaps by up-
regulating the expression of OAS and PKR
mRNAs and proteins.
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copies/L]+ DNA(6 547 %
87. 7710+62 vs 24 300+200), 312.00 mg/L
HH OAS mRNA(0.885+
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Ji & —Fp e Y T AHBV DN AR 41 bk,
Rekrstimfa e £ikHBsAg. HBeAg. HBV
DNA, J2& H A i & HTHB VB 24 1) 55 40 o A
B HHRFE & RATHIIG IR VA T 187 B 58
AR TT, BATEE K “+— 17 BHESCHE
R H 9t B A HHR AT T — RAIH 2
TR, DU HHR 2R SMTHBVAE T A3
YER LIS 45 RARkE I

1 MRS

1.1 HepG2.2. 1541 (1 DU )1 K2 4605 Pe Bie
AW YT B K AU A AR, Al MR e
100 mL/LJA 2 L3 1 164035 377, 4637 °C.
50 mL/L CO, 95%V /& (5 F- 4 h 15 7%, seihid
FEh A G418k, Bk KB (3TC, H24 5™
FO) ] W FE W AR(DMS OVl T- 15 379, Rk 1k,
AN, HHIRFE tHH0%6 g JEALLS g 3%
15 g HEES @SR, tPU 1A s 2R B
Hl# K BEEEU IS, DM SO iR 155773
CCK-8AFNECE = RAD), IR L gin - i
THBEER KR 24E4), G418(Sigma), RPMI 16405
FRHETH1 (Gibeo), 2 K H11X (Bio-Rad), CO, 5557
#Fi(Sanyo), TE L HL UK R 2 (_EIER REAEY)),
KX (AL X E &), PVDFE(Whatman), 16272 & 6
k77 (ShineGene), OAS/PKR—$T(Santa Cruz), K
Z—¥i(Santa Cruz).

1.2

1.2.1 CBIRIE 1.0 X 10°/LIY
o0 f PP T 96 FLAR, 4Nl M 43 D 34N IR
3TC(300.00. 200.00. 100.00 mg/L). 10K
JEHHZ(5.00 g/L. 2.50 g/L. 1.25 g/L. 625.00
mg/L. 312.00 mg/L. 156.00 mg/L. 78.00
mg/L. 39.00 mg/L. 20.00 mg/L. 10.00 mg/L)
0.1% DMSO. =4, 41452 4L, 41100 pL,
48 Wl 1k, 43 MIAEEE48 96, 144 hifAT 4
P BE S e, FI AR A MH, 9% K450/650
nm. TS R4 AN E T 5 2(%) = (R IRAL
SERIAE- IR AL P2 A )5 AL A (E
X 100%, “FHEFIERE(TCy) i A RM: TC,, =
Antilog[B+(50-<50%i] F1 73 %)/(>50%4W il (1
Iy FH-<50%IMiH 5 73 %) X C], P C = A-B, A=
log(>50%Z5 MK ), B = log(<50%Z5 Wik ).
1.2.2 HH R R R T
245U, 4r ADMSO4L. 3TC41(200.00 mg/L).
AANHHKE41(312.00. 156.00. 78.00. 39.00
mg/L), F4145 1L, £FL600 pL, 48 h#fi 11K,
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LIRS 2 A gg B 2.0
PCR. < 53 bd b b b b 1 g bd b b
il IR RN
HBV 0.0 2 3 4 5 6 1 2 3 4 5 6
HBV
DNA,
JAII?-{STAT 1 HHEREENIHBsAgAZHBeAgHISZIM. A: HBsAg; B: HBeAg. 1: DOSO ; 2: 3TC ; 3: HH(312.00 mg/L) ; 4: HH(156.00
mg/L) :5: HH(78.00 mg/L) :6: HH(39.00 mg/L) ;°P<0.01vs DMSO |, °P<0.01 vs HH(312 mg/L)
144 hitf 73 A4 i B35 S 40 B, -80 CHRAF, pLi 13 B DNA BN, frillE R 5%
Gl W30 pmol/50 LR RIEATY H4, PCRY H4
1.2.3 HBsAg. HBeAg O KHIEEEE S 451F2094 °C 4 min; 94 °C 0.5 min; 60 “C 0.5 min;
R S LR DR EHBsAg. 72 °C 0.5 min, fE#35¢K; 72 CRE 5.
HBeAg, Mk G Ul B PHAE. 2950  1.2.8 OAS. PKR  Western blot ™
HBsAg/HBeAgIIHIE 0% = (Agun-Aspn)  FEAE A& A AR Z#30 min, 13 000
A i X 100, 50%AHK FE(1Cs,) EXTHBsA g, t/min, 4 ‘C .20 min, %50 pg HAM L
HBeA gl il % 4 50% N 5. T LL12% SDS-PAGERER vk, i i 55,
1.2.4 HBV DNA  : RH%RGE ARK EERE A4 h, BEET51 0500k
FPCRA MR & G 22 F DR E3EhHBY 1230008 2 —Hi i3 AWM E 3 h, Trishil-5
DNA, "k 4R_F) Sr Ul A, AW HBY  AbAR-E iR 2008 (TBST) VL3R, 1 15 000K
DNA % = (W IH41HBYV DNA#E DUE-SE5 FEMMA T HiiEH 1.5 h, TBSTURBE3X, Kbk
ZIHBV DNA#E IO/ F4IHBY DNA$E U Jeilsfin T b, SZEIFERE =g, ve i, X
X 100%. e v AT 4, AR5 UV PEBERR B 15 4b BE R 4
125 HBV DNA  : RJIDNA#REGR  Labworks4. 6% 170 b H 4% 1K 4.
TR AEAL) S I A4 I M S DNA, R 28 5E K HISPSS13.048 70 M i, A
HPCREIMIR A G (A 2R PRI RN HBY 412 [RIBHTAS 55047, 24 i mean £ SDEEIR.
DNA, i & v W - HAE. 219X HBV
DNA[(HIE 2% = (6 IRZIHBY DNARE L %e-scge 2 R
ZIHRV DNA# IUE0)/A JAIHBY DNASE g 2.1 3MIREITC,
% 100%. 0.1% DMSOX}2.2. 1541t Foai e se ik, (HHH
LLVATT SR (TSP 25 AR I i e, T1 IR AR AT @ AR s 1, Ha v RATIRE
= TCy/ICs, T2 WA XL, 2>TI> U EAcE  HOBE, HHIRHEAITC,,22.11 g/L.
B, TISRUS A REEAER. DL2yfE 56144 hiTT 2.2 HH HBeAg. HBsAg
IR 312.00. 156.00. 78.00. 39.00 mg/LI{HHRZ%E
1.2.6 HH Bk ELOX TR B HBeAg(0.285+£0.007. 0.462+
10%/L 1) 40 i B 4 Fh T- 12906, 4> ADMSO  0.008. 0.565£0.009. 0.733£0.008 vs 1.334+
41, 3TC41(200.00 mg/L). 2ANHHWKEL (312 0.007). HBsAg(0.8341+0.008. 1.0211+0.011.
mg/L. 78 mg/L), 435 1L, £4L1 000 pL, 48  1.3471£0.017. 1.5481+0.015 vs 2.593+0.008),
h# 17K, 144 WIS WCEEAN I, -80 CV4A7, A5l 312.00 mg/L HHK#EXTHBeAg. HBsA gl
1.2.7 OAS. PKR mRNA PCR  {F/H5%T3TC41(0.285+0.007 vs 0.684+0.008;
C RS B A B DA B 51 0.834220.008 vs 1.34610.020), HE/NHHZHER]
J¥%12h: OASF: CAAGGTGGTAAAGGGTGGCT;  2.2.1541 0 /0 W fiHBeAg. HBsA g A #IHIfE
AR OASR: CAAACTTCACGGAAAATGCTCT, HI(E1).
STAT JAK-" 191 bp; PKRF: TAACGAGAAGGCGGAGCG; 2.3 HH . HBV DNA
PKRR: CCATTTGGATGAAAAGGCACT, 197  312.00. 156.00 mg/L HHJK S n] LLysk % 41 i
HBV npy b TRIzol DUl RIRAI L ERNA, 2 ngif WHBV DNAK(3.423+0.110. 3.640+0.082

RN A MM AT W 5%, 7TPCRI NI, HX1

vs 6.857%0.060, X 10’ copies/L). 4{u#PHBV

www. wjgnet.com



. HH

655

(x 10°/L) B
NN WW
ouwoouou
OCOO0OOOOCO

hodhod

(x 10°%/L) @

OHNW AU O
[=l=l=l=l=t=tot=t=t=}

ILELE

B 2 HHERZEXMRAYNHBY DNAZIN. A: . B:

.1: DOSO ;2:3TC ; 3 HH(312 mg/L) ; 4: HH(156
mg/L) ;5:HH(78 mg/L) ,°P<0.01vs DMSO , ‘P<0.01vs
HH(312 mg/L) .

DNA(6547+87. 7710+62 vs 24 300+200),
312.00 mg/L HHIRFEX 41 i SFHBV DNA#IHI{E
FHSET3TCLH(6 547187 vs 7326+25), #&7~HH
JREHENT LLFRAE I . #MHBV DNAZKF(2).
2.4 HH OAS. PKR mRNA
312.00 mg/L HHKHE 3T Cwl LAKE jin 40 fig Py
OAS(0.885+0.038. 0.791+0.018 vs 0.688+
0.068). PKR mRNA(0.139+0.06. 0.089+0.003
vs 0.05840.005)7KF-(/&13).

2.5 HH OAS. PKR HH
BERERT LB AN L NOAS. PKREEFIKF, 5
AL, FMIKEHHAZE RO HH# R
(P<0.01, K4).

3 11E
e 2 R E R ORI 38, I Z LK X
R PR 1R QR R AT T R R, B
il —RANERN IS, MBI ANHE. 3R
AR, AR, HERE. B2l R
By K3 ORI HHRRE g
BB HEEZ R 2k, BATIE A
R EE S T RE, S BRATKIIN IR G T Bk 4 2
JH 9 I 28 30 Al 7, BRAT T I PR 5 8 mh R B L
HRAFMPHBV. RFERH, HHER AR X
Cp— AL BHE SR RIIE BB R T T B
HBVIF &I

T AEHH i 3 b 5205 0o AR U 1R il )
BiFR, BATRH0.1% DMSOLE R BhigsHl, 24
YRk A i B PR SR B, FRATTRIN0.1% DMSO.
IANIRIEITCH2.2. 1590 fi & LR PER, Mk &
PIHHARFEXF2.2. 1540 fu AT — & 21, - HHHIR
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B 3 HHEEEXJOAS, PKR mRNAEAM. A: DOSO ;B:3TC ;
C:HH(312mg/L) ;D: HH(78 mg/L) ,°P<0.01 15 DMSO .

1 2 3 4 KkDa
) — - -

B 4 HHERRZEXMIBARO0AS, PKREBZIA. 1. HH
;2. HH ;3:3TC ;4

0 0 75 R AT IR B, HHARZE T Cy i
2.11 g/L, HBeAg. HBsAg{ICs,# %) 74478.00
mg/L. 156.00 mg/L%, HBeAg. HBsAgf{TI%
AE27 14, FrLAHHR#EXTHBeAg. HBsAgH
TERTI B T27. 14, K T2, FEORHHA S
PUHBVARTEA 2, HA R 18 25 3 H i 5.

AR IR S 2 280 W U AN HHIR 28 1] LA
[F) P2 2 b B Al BE 9% B3 P HBsAg. HbeAg.
40 N AMEHBY DNA, 312.00 mg/LHHJRHE X}
HBeAg. HBsAg. 4iffu4tHBV DNA#Ii
#F-200.00 mg/L 3TCZL(P<0.01), {H & 7E sk 41
i NHBV DNAJ7 [ — & Jo i i 7% 57 (P>0.05),
e RHHR BRI A HHEBHBVAEH, 54t
HH B3 R0 43 B 24 B DT R A VR YT
181k C R 98 M AR 24, JFEUAS R U i SR>,
JIT LCHH B A ST R A IR R HTHBV i 24.

JAK-STATY 5 %% 1l % 2 H w il PR A FH
WZHHBVAYWITC. T E S RIEDUHR T
TER @Rz —, IX e 250 il i i %05 5 5%
FHERS A PURTEER 2'5-OAS PKRI
RAEGUR AR A", B PITHBV 2544 TAK-
STATY 5l E 5 L8 o H A Z Ui 7
A, ESE HRTTAK-S TAT 5 %5 S 4% v A 3
TR i HTHB VLA, 71 B< 2 5T HB VI
FUA G JE 7 1, BT LAAS IR P R LA 2 00 5T
I NTAK-STATS 56 Tl ik, KHIZ0E &
PCR. Western blot /7 yEHIH] T HHRZENT 1%
W RN P PP RE AR TOAS . PKRAE
i, AT m QBT . AT 45 B R HH R %
Al LARESR2.2. 1541 B NOAS. PKR&ZIEmMRNAZK

n %A WBH
CCK-8

Cell Counting
Kit-8 CCK-8

WST-8

. WST-8
MTT
MTT

, MTT
MTT
XTT. MTS
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