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[(WE] B MA@ RkFEMELRFHYORCAFEAER. I T RKIFLIDERREE., X SBHETHRTA
B K % A 0 BT ik HepG2.2.15 4 £ 3 x £ . HY 5 HY 4,3 K X2 BTO % 3TC A, % & TR A2 G xF B, x a fn ik 47 4
MY, 4% 72 h B, R A Southern ¥742 2 X & % 56 & & PCR %4 @ 5% & HBV-DNA ¢ £ 4] & F; ELISA #al HBV & & # &
(HBsAg) #/= HBVe 3t /& (HBeAg) # #74) & ; X A Northern blot 5 % % & % PCR # 0 pgRNA # & ik K F ; Western blot & % &
%% PCR #&nl A4z B F I 20 fe 4z B F 3(HNF3R) M 2m je 4z B F 4 (HNFdo) . B AL D BER G i B 2R/ M E 2 X 24k
(PPARa/RXRo) 8 kK, R L2 axBamit, HY 45 3TC 42 HepG2. 2. 15 e + 49 HBV DNA % HBsAg.
HBeAg t5 & A A 24 F A (P<<0.05), 5% gxrmBammit , HY T 8 %8 0 pgRNA # £ i (P<<0.05),m 3TC &9 2 % 1
(P>0.05), HEgs@ams 3TC a4k, HY 2845 B F HNF38 5 HNF4q 49 & 5 A £ % % vk (P<0.05), 423 PPARq #»
PXRa 89 £ X R Hw (P>0.05), &it HY BAZRAR AN KB E4EA, B T4 f & A4 BT HNF3B o) £ & 7t & 5F B 4%
E&AEEF HNFdo 69 &8, #T L GH4E R e 5 TH A pgRNA,
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In vitro study on anti-HBV effects and mechanism of hypericin”
Lan Tianyun'? ,Fan Hong"? ,Chen Yongbin® ,Yang Cuiping® ,Zhao Xingwang' ,Li Yan''**
(1. Medical College s Kunming University of Science and Technology » Kunming,Yunnan 650032 ,China;
2. Department of Gastroenterology Yunnan Provincial First People’s Hospital s Kunming ,Yunnan 650032 ,China;
3. Kunming Institute of Zoology ,Chinese Academy of Sciences  Kunming,Yunnan 650223,China)

[Abstract] Objective To evaluate the anti-HBV effect of hypericin from the cellular level and to preliminarily explore its po-
tential drug target point. Methods Liver cell line HepG2. 2. 15 cells secreting HBV particles were selected as the experimental ob-
jects. Hypericin served as the HY group.lamivudine was taken as 3TC group and deionized water as the blank control group. The
cells were grouped and administrated. The HBV-DNA copy level was measured at72 h after medication by Southern blot and fluo-
rescent quantitative PCR; the inhibition rate of HBsAg and HBeAg was detected by using ELISA assay;the pgRNA expression level
was tested by using Northern blot and fluorescent quantitative PCR; Western blot and fluorescent quantitative PCR were adopted to
detect the expression of regulatory factors including HNF38, HNF4a, PPARa and RXRa. Results Compared to the blank control
group, both hypericin and lamivudine had significant inhibiting effect on HBV DNA and expression level of HBsAg and HBeAg in
HepG2. 2. 15 cells (P<C0. 05). Hypericin could significantly decrease the pgRNA expression compared with the blank control group
(P<<0. 05) , while lamivudine had no obvious change (P<C0. 05). Moreover, hypericin exhibited significant effects on the expression
of HNF3B and regulatory factor HNF4a compared with the blank control group and 3TC group(P<C0. 05). Conclusion Hypericin
represents a strong anti-HBV effect, moreover could increase the negative regulatory factor HNF3Bn expression and decreases the
positive factor HNF4a expression, prompting that its drug target point could be pgRNA.

[Key words| hepatitis B;hepatitis B virus;hypericin; DNA, viral; pregenomic RNA;liver enriched transcription factor
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x1 HHEE PCR ¥
A FUFFEH(5'-3D) TUERESI(5'-3") Jr 514 B (bp)
HBV DNAJ TCCTCTTCATCCTGCTGCTATG CGTGCTGGTAGTTGATGTTCCT 107
pgRNALS] CTCAATCTCGGGAATCTCAATGT TGGATAAAACCTAGCAGGCATAAT 231
HI\IFB[}m AGGAGGAAAACGGGAAAGAA CAACAACAGCAATGGAGGAG 134
HNF4qM10! AGCTGCAGATCGATGACAATGAG CATACTGGCGGTCGTTGATGTAG 153
PPAR!!] CATTACGGAGTCCACGCGT ACCAGCTTGAGTCGAATCGTT 68
RXRg!H'2! ACATTTCCTGCCGCTCGATT ATGTCCTCGCTGCTGCTGAC 309
GAPDH!0J GCACCGTCAAGGCTGAGAAC TGGTGAAGACGCCAGTGGA 138

4 22 Bk R (hypericin, HY) &5 3% 45 HY M0 £ %
TPy 2 — o ARV R T AF ST W, HY BA 58 8t
HBV {1 . fHxF HBV DNA 54 [ /59 %% 3% 1§ I3 %1 4E 1 i
AL R 98 pgRNA Rk kP 8" HAAMEE ST i S
pgRNA AR, pgRNA 3 22 5 i3 JF & 46 5% 5% I F (liver
enriched transcription factor, LETFs) Jif 40 Mg #% ¥ 3
(HNF3), fT 40 i 8 B T 4 (HNF4) , 52 40 £k 497 i 7K 14 5 08006 =2
R/ MR X 2K (PPAR«/RXR) P . L. AL X HY
bt HBV 1€ F # 47 56 3iF , I 76 0L & mb - X%F HY 9 7T 8 8 15
pgRNA Je# 5 FH OG5 [ F 19 3R 3K 64T T S8 IR A MBI 52
1 #R5FZE
1.1 MR W40 HBV I 95 75 (9 JIF 40 il #% HepG2. 2. 15 i
BBLI) B = e 95 BF 9 B 45t g HY (95 % , HPLC) ) & Sigma
235 3TC iy B BLIR] B 2 B S s F 5 0 0t 1 . B DMEEM. %
FEW NG AR MG W B GIBCO 24 /] JEEE I 5 2 = KA A s HiL S
SFEARIC SR K F & W B Roche; HBV 1 47 Jit Chepatitis B
virus surface antigen, HBsAg) #1 HBV e $i it (hepatitis B virus
e antigen, HBe Ag) 850 & W B R Ay TRA A R
s M & K SYBRGreen ¢ % %E & PCR £ W A & 3 W A
Bio-rad 24 7] ; AxyPrep ¥ K% % DNA/RNA 2 B 7] & & &
RNA /INEE &3 0 & 30 B ek — Bt Je —Hi ik g
Abcam A # .

1.2 Jiik

1.2.1 SR FR KAEW T30 K L (1~2) X 10° #2fh
F 10 cm KR ML, 90 A5 40 24 6 B &7 10 26 /N4 I 35 7 B
RS, WM 24 h 5 AR R 3 AL, 430k A O TR
HOHY % 3TCHH . A8 F KM AZ B X B4 5 40 i i) 55
Fe A 3TC DLEECARBOREE 1.0 pmol/L AW EEIMA 3TC
AR B SRR HY DL EOCA S0k BE 0.5 pmol /L Oy 483k
BEIMA HY 40 M i 5y 55 2 HY RCH 5 45 25 B 7E 59 6 4
PR AT 42 )5 % HY BT 4 000 W/m* SEIE FIESF 1 h
JG A 37 C.5%CO, WREFRA PRI, 24 h Bk — KK+
.72 h I HEATHR AR R

1.2.2 HBV DNA &K VKM H AxyPrep ¥ 495 %
DNA/RNA /i il #5328 7 & $=2 B HepG. 2. 2. 15 4 Jifg 5% 77 5
20 L 23 WA 1 HBY DNAL BAR 7 3 R < B 250 L A% &
A 500 pL AW IR GRS # 8 5 min 5 A 125 pL A
EBRWE 125 pL HHATIVER IR A )G 12 000 X g B0 5 min, 7
BAHR A H .5 000X g B0 1 min 5. FEEIER WA 700 pL
PRI .6 000X g B0 1 min, JFEEPE 1K, 12 000X g E.L»

1 min, § 60 pL J3 B FKBENE . A5 20 B 32 U DNA B i 30
pgs f# H Southern EJiE 222 (Southern bloo) £l HBV DNA [
SEHIE BT Je e IR e BV, 5 A 3200 8 Yt v 7 A 3 10 A 3
1) HBV DNA 55 225830 8. A28 R OB 52 . B 41 DNA K
f s 1 Y kL ik 5ok ' PCR, #1l HBV DNA & il 7K 5F-, 5]
WHIEWFE 1. #H Biorad %% & & PCRAXHEATAI . 95
CHiZEPE 10 min, 95 C 15 s;60 C 1 min ¥4 40 MG,
1.2.3 R 5 92 W% B 50 CELISA) K3 il HBsAg 1 HBeAg
Ry R WA B 25 W AL S Y & 4 E i B TE R T
ELISA #9005 40 1 b W b 79 HBsAg Fl HBeAg #7705t it B
PR R S N BB B L BE R B2 A5 B AL R
FEMBEE 3 AN AL, "L AARRLRE B 50 pL, B2 11X B AL
SMEALINABEZS AW 50 pL, i as B4R I iR %R 49,37 C [
1 hJG 7 WK .50 pL YRR R Z Wi 5 U, A S 0, i 3
MR 157,37 CalEol i 8 15 min, i €8 2 1k J5 78 i A5 1Y
450 nm PAAE HATHEH .

1.2.4 G RNA B H05 H A5 mRNA kKPR fodk
HepG2. 2. 15 #4140 . 1l - AxyPrep & RNA /il £ 32857
SARBUT WO A P B RNA, BRI T, B & 414
ML IMA 400 L 408 2 F 0 IR IR %7 - A 150 L 244 v Fn
L W IR - 12 000 X g B 5 min, BUE I A 250 pL &
W RS SRR R4 .6 000X g &0 1 min, 5 ¥
WA 500 pL YEFIW 12 000X g B0 1 min, 3 EUEW A
500 plL £ER¥ .12 000X g B0 1 min, EE PR 1 K51 200 X
g #0 1 min, i ff] 100 pL RNase-free 7K JE M . B4 2H Jr $2 B
i 5 RNA 10 pg, #47 Northern Eflift 2238 (Northern blot) £ il
pgRNA ik 7K F J& Jg B B 38, 3t =5 = A5 i i ) & AR iC 19
pgRNA R 24238 b2 kG 5% . B 4L B 2 LAY 6 RNA 1
pg JEAT L 55 . 75 2 cDNAL il A 4 B 926 & & PCR A6l
pgRNA K & T & 4 K F mRNA 133k AKEFE7 80, 51 95
FFEIL,

1.2.5 SR ARBCRIS PR R o 4R dn i i T RIPA Ly-
sis Buffer [ 50 mmol/L TrissHCI ( pH7. 4) + 150 mmol/L
NaCl-+1% NP-40 + PMSF | #F17 8 £, vk F & 10 min J5 . 4%
AR EP B A WA T R E R 2~3 K, 4 C
13 000 r/min #.0» 20 min, B EH W . WA A P2 E B 20
1gs Western blot #; U it & % N T NF38, HNF4a, PPARq/
RXRa [ 3K K, Bactin gy NS IEH L B — 51 £ M (PVDF)
JECEN 3 T FHL R B H abeam 23 &) . k2% & 65 B .

1.3 geibZ s RS SPSS13. 0 #4743 4. 1 &
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PR s Fon A1) L BOR A ¢ K, K 3R K UE «=0. 05, )
P<C0.05 BZESAGITHEX.

2 % £

2.1 HY %t HBV DNA & %% HY 7 1 40 W 1 55 5
i) HepG2. 2. 15 48 5 » %F HBV DNA A Southern blot # il
WL 5Oy MAML.HY 445 3TC 41 HBV DNA 7% 34
HUHE TR, ZRBEAESIT%E L (P<0.05), %G E=
PCR 45 SRR RE A TR 45 50 LI 1,

1.2

1 1.0
-

.
gos

= * *
EEAMBE 3TCE  HYA §°-4
2o
0.0

A B ZTAMEE 3TCLH HY£H

“P<C0.05, 525 B4 R4l e # . A: Southern blot £ il HBV
DNA 33k B: 98¢ Bk HBV DNA %35,
A 1 YR IEF R A HBV DNA IR iET 4

2.2 HY X%} HBsAg Fl HBeAg iyl & 5255 [7 o
ELISA ¥ T 4 41 HBsAg Al HBeAg 78 245 W) 40 ¥ J5 (1 32 34
Ak, 3STCH HY H 5% | X 4 AH tb , HBsAg 1 HBeAg
B0 Fe 22 R Ge it B L (P<C0..05) , L3k 2,

%2 HY 3 HBsAg f1 HBeAg B3 #I1EH (z£5)

s e i HBsAg HBeAg
(pmol/L) I EIS10) R 0
25 L IR 1.4%+0.2 2.1£0.4
3TC 4] Lo 32,444, 20 41.245. 5"
HY 41 0.5 34. 645,10 42.7+5.2"

. P<C0.01," . P<<0. 05, 52 G BRAL L% .

2.3 HY %} pgRNA Ay 5K FEH I Northern blot 2% 5
WoR HY 45 3TC 4 Jezs [ X BALAH [, HepG2. 2. 15 4t
¥k pgRNA TREB i (P<C0. 05),{H 3TC 2l K %5 I % B8 4 41
L, pgRNA 22 5 o4 2% 5 X (P>0.05), 3¢ | PCR )

75 8 R 5 Northern blot — 3, WLIE 2,
1.2

e ) A% o -0

< ' *Lfoa

| . :os
by S 1o TR <52:0_4 '

TEXHELE 3TCLH  HY4AH Boo
2o

0.0

A B =EAMRE 3TC4H

* . P<C0.05,5 HY 41 t#. A:Northern blot ¥l pgRNA %35
B9 BRI pgRNA 133k .
& 2 BAWEEE peRNA HIRIZEL

2.4 HYX&EMNEERFHEN IR0 MMN mRNA 5&E
HBEKFEPIE 5 E T HY FliE % pgRNA 5% 5 JLAS 56 1Y
ﬂ?%’%%i‘lﬁiﬂ’d%‘ K. HepG2. 2. 15 4l 2 ) Western
LR 55Ok R PCR &SR (E )HMIF L HY 45458 (1%t -
AL, HepG2. 2. 15 40 i bk HNF33 (9 3R 5 B g F+ i (P <
0.05) , HNF4q 35K (P<<0. 05),Tii PPAR« # RXRa (132
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EREGI2 7 X (P>0.05);{H 3TC 41525 (4 %t B 41
L 44%}*]#!%’3755}% BRERIEF TG F#E X (P>0.05),

* L P<C0. 05, 525 (A3 B AL HL 3K
HY 4 .@-catin JHZ, A.Western blot il JT 5745 B T35k : B: %
SE A I AT B A R TRk

B3 SRAGKRNSANREERFRIEEZL

I E XA ;2. 3TC 45 3:

3 i e

WAEWP HBV 25, FE U TR EGY N F . E G
PR B 07 FH A R o L T 24 bk 5 AR SRR 0 AR S B T O] R
Fzﬁ?Uﬁ?ﬁ%ﬁﬂ‘]ﬁﬁ%éﬁ%mﬁﬁﬁﬁZH?HR%EPB"JE%’; 5 #

o VFZBEF SN HBY J 31 v i A 5] B Br <48 HBV i #8

., Krepstakies 250 % 30\ T4 B HTIE £ Bk AT DL 45 4
2 CWENT 2= LA & HBV Fl HCV 454, 5% B 3 A T8 E 400 .
Park 251 % 3 shRNA A 55 HBV cccDNA HI ZE AL, WA T FE
MR G M. Cai &0 & BT Al 40l RC DNA # 1k i
cccDNA FI B iz 25 B AR 4 CCC-0975 Fl CCC-0346, 45 B 58 i
Hxf HBV DNA [ & il 4 il /6 F 19 siRNA, X 46 siRNA #/]
DAAE Ay 2 4 35 X 7 1 4k D 201017

TERZ PRSP pgRNA i THAEWREEH P £
EAEGG G0 TOFRATT, B8 pgRNA 2 Z i
Sl R A E A, R U2 HBeAg 5 HBeAg 19 #
BEBLAR , [ B HBV DNA A &5 st e Bk, fn
pgRNA Fik & T, # Uil HBY DNA & il . pgRNA
£ 3.5X10°, i Cp A 3l ¥ 4% 5 HBV FL[H 20 C FF i 3 4E 4=
BCp A3 T & AR5 DNA 256 60 s 8 B IR 4% [ 145

SPE S 2 A5 A T LB R R LR T Gk S R g A 4
AW EEAGFE LR ZE T, 0. HNF38, HNFia #1 PPAR/
RXRo™" ., BlEA £ 5 SCFEMGE 178 af 1% peRNA 198355k
il HBV DNA [ 3 ik . & B 1Y Phenylpropenamide fij 4= 9
AT-130 0] L3 33 B I P9 pgRNA By5e iR fbad B . i 5 —
WHE R I Bk 2k — A~ DNA 45 G 880 /) 57 5 — R 4K (small het-
erodimer partner,SHP) 5 Yeo M/ [H & ¥ 2 5561 Hf 70 55 H 1Y
AR Z LAY C helioxanthin) W 238 53 8w i 2 Cp Jg 3+ 74

PR T RIBKTF AR Cp S5 3 7 1935 £ 2k # f pgRNA 11
%%LZO'ZUO

AR HY B2 P B w5 0/ A L v BRUE 4 i
I3 B SO B SR Al 2 B DL TS & R R B
P41 A R 2H AT B F R & B, HY %) HepG2. 2. 15
Fl) HBYV DNA [ & il W 4w /e AT . (A2
PyH0 AL HBYV DNA 55 il /35 5 5% Wl 00 10 10 78 F . E W) AR )
MLkl SZFR G RFT . R IFITEREN, HY BAH®R
Bt HBV % 1. Bl 5132 pgRNA {1 2235 /K F i B A% 5 1 3TC
M AW pgRNA 1 £k, #2778 HY MZGWE ST s
pgRNA %,
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pgRNA J& HBs fl HBe & H B Bl B AR ERZ R E
ZA3F 52, F e 4 HBs Al HBe % pgRNA [ 4 5 &~ B A7 98
FEA™ . It pgRNA (935 W55 S i 3. & 4
JE42 T HNF3R,.HNF4a 1 PPARo/RXRo %% 1 ¥ 4% H T
B LA E UG SR R E AL A A AR pgRNA kM7,
Tang 55" 7¢ NIH3T3 40 g v 43 51 3 % %+ HBV DNA 5 & Jif
B AR T 3R R TR SE B0 R & B, HNF3R %t HBV 19 & il 45 40
H4E T HNF4o fl PPARo/RXRa X HBV 4 & il 2 iF 17 7
BRI AR A T — g HY W fal fE A T
pgRNA,SLIFEZ5 ) T WG Kl T HepG2. 2. 15 4t i b iy 1
s 7 RE KV, &R 8R. HY 76 IE 40 M b g 4l
pgRNA F3k T M JF & £ B F HNF3R & 1 Rk KTV H
fifi peRNA ik i HNF4o B H R KKFE TR, 1AM
Fhi ¥ F PPARa/RXRa ik A8, X BB HY 4 7] fig
B F i pgRNA #5519 JF & 42 B T HNF3B, HNF4a, fili
FIRAT KA AL NI peRNA (1 3R 35 BT

AR HY Ht HBV B350 8 34T 7916 RS 200 45
7R HOWT B8 1 4% HNF38 5 HNF4o 1 235 7K - DL i)
pgRNA W4 TG E . T — B B AR I U5 40 i 3R rbol oo 5 4%
PR TR OE 5 HY BT 35 4E LB, X 5 26 41 39 04 I8 A B
FAMA HY X pgRNA {1 4E F K 5008 75 AL 45 20 1 0], sy
HORE Sk 4 Wik DR 1oy FH 8 43 S 1 BR it

£ % 3Tk
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