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ABSTRACT

Effects of Several Herbal Medicines on the Replication of
Hepatitis B Virus

Cho, Hong Kun® - Ahn, Duk Kyun® - Lee Song Deuk™

*Department of Herbal Medicine, School of Oriental Medicine, Graduate School of Kyung Hee Univ

**Korea Food and Drug Administration

This study was performed to investigate an anti-HBV activities of the aqueous extracts
from 10 Korean herbal medicines in the HepG2 2.2.15 cell culture system and the results were

as follows :

1. The extracts of 6 plants (Herba Artemisiae Capillaris, Radix et Rhizoma Rhei, Cortex
Cinnamomi, Fructus Chebulae, Fructus Rubi and Radix Rubi) decreased, significantly and
dose—dependently, the levels of extracellular HBV virion in the concentrations (10, 100, 500

and 1,000 xg/mé) tested.

2. However, others (Radix Isatidis, Lignum Sappan, Herba Lysimachiae and Fructus Lycii) did
not show any effect either on the replication of HBV or on the levels of virion DNA in the

culture media of HepG2 2.2.15 cell.

S ELLER R L E LT
s N EolFE Y

244



-The Journal of Korean Oriental Medical Society : Vol 19. 2, 1998-

3. Among the 6 plants which showed the inhibitory potency on the production of extracellular
HBYV virion, Radix et Rhizoma Rhei, Cortex Cinnamomi, Fructus Chebulae, Fructus Rubi
and Radix Rubi except Herba Artemisiae Capillaris also showed the inhibition of the
replication of intracellular HBV DNA in the range of 100~500 rg/mf.

Considering the above results, it is thought that 6 plants(Herba Artemisiae Capillaris, Radix
et Rhizoma Rhei, Cortex Cinnamomi, Fructus Chebulae, Fructus Rubi and Radix Rubi) possess
the anti-HBV activities in the HepG2 2.2.15 cell culture systermm. We thus suggest that these
plants possess a potential as a therapeutic agent for the chronic viral hepatitis. These results
might be useful as a basic data for the development of the new preventive drugs for HBV

diseases.
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4.150 Peaks
- 4.767 Poaks

7.617 Peaks

§:533 Fanx3

- 7.733 Peaks

3 T T T T
10.00 20.00
Minutes

Figure 1. HPLC chromatogram on zBondapak
C1839 mm x 30 cm) of the
decoctions repared from Radix
Isatidis. The column was eluted
with  acetonitrile/acetic  acid/water
(15/1/85) at a flow rate of 2.0 ml
per min, and the absorbance at 282
nm was examined.

=
S
s
A

10.100 Peakd
-18, 850 Peaki0

10.00
Minutes

Figure 2. HPLC chromatogram on g Bondapak
Ci1839 mm x 30 cm) of the

decoctions prepared from Herba
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Artemisiae Capillaris. The column
was eluted with acetonitrile/acetic
acid/water(15/1/85) at a flow rate of
20 ml per min, and the absorbance
at 327 nm was examined.

1.700 Pmakl

2.433 Peak2
1.600 Peak3

4,423 Paakd

- 5.800 Pasks
- 7.433 Peské

—
10.00
Minutes

Figure 3. HPLC chromatogram on #Bondapak
Cl839 mm x 30 cm) of the
decoctions prepared from Radix et
Rhizoma Rhei. The column was
eluted with acetonitrile/acetic acid/
water(15/1/85) at a flow rate of 2.0
ml per min, and the absorbance at
321 nm was examined.

267 Peak3

3.400 Paakd

- 7.817 Paak?

- 4.883 Peaks
— 6.633 Pasks
-11.200 Paake

Figure 4. HPLC chromatogram on u Bondapak
CI&39 mm x 30 cm) of the

decoctions prepared from Herba
Lysimachiae. The column was
eluted with acetonitrile/acetic acid/
water(15/1/85) at a flow rate of 2.0
ml! per min, and the absorbance at
273 nm was examined.

0.012

0.010:

0.008

0.006 -]

0.004 —

0,002

o.oocj

3.383 Paakd

10.00
Minutas

Figure 5. HPLC chromatogram on u Bondapak
C1839 mm x 30 cm) of the
decoctions prepared from Cortex
Cinnamonmi.. The column was
eluted with acetonitrile/acetic acid/
water(15/1/85) at a flow rate of 2.0
ml per min, and the absorbance at
280 nm was examined.

©0.008 —

18

0.006

3.200 Paskd

ED.OOI~

0.002 —

8. 603 Peaks

7.200 Peské
- 9.430 Pask?

10 : —

0.000 —f

11,200 Peakd

L e

T ]
10.00 20.00

Figure 6. HPLC chromatogram on xBondapak
C1839 mm x 30 cm) of the
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decoctions prepared from Fructus
Lycii. The column was eluted with
acetonitrile/acetic acid/water(15/1/85)
at a flow rate of 20 ml per min,
and the absorbance at 304 nm was
examined.

- 3.70) Pear3

- 5.467 Pearé

Figure 7.

0.012

0.010-
0.008
0.006

2
0.00¢
0.002

0.000
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HPLC chromatogram on #Bondapak
Ci1839 mm x 30 cm) of the
decoctions prepared from Fructus
Chebulae. The column was eluted
with  acetonitrile/acetic  acid/water
(15/1/85) at a flow rate of 20 ml
per min, and the absorbance at 276
nm was examined.

e I B2

© 8,183 Peak?
6.08) Peaks

- 9.383 Peaks

~11,600 Peakil

Figure 8.

HPLC chromatogram on g Bondapak
Cl1839 mm x 30 cm) of the
decoctions prepared from Lignum
Sappan. The column was eluted
with  acetonitrile/acetic  acid/water
(15/1/85) at a flow rate of 2.0 mil
per min, and the absorbance at 283
nm was exarmined.

©.006 .
0.004 ?j g
0.002 -
a.000 ]
—— —
10.00 20.00
Minutes
Figure 9. HPLC  chromatogram  on 7

Bondapak C18(39 mm x 30 c¢cm) of
the decoctions prepared from Fructus
Rubi. The column was eluted with
acetonitrile/acetic acid/water(15/1/85)
at a flow rate of 20 ml per min,
and the absorbance at 263 nm was
examined.

3.700 Peaks

2.6 e
1.250 pakn
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10. HPLC chromatogram on p
Bondapak C18(3.9 mm x 30 cm) of
the decoctions prepared from Radix
Rubi. The column was eluted with
acetonitrile/acetic acid/water(15/1/85)
at a flow rate of 20 ml per min,

~and the absorbance at 262 nm was
examined.

Figure

3. HBV w&AL &8 o Z&|
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718 uiel Zo] FuldE BYE hEwlolE A
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AasrE At #E% DNACA 32 kb
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= AelE(confluent growth stage)
2.2 RPMI-1640(2%FBS)

215 HNEFZ2
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Figure 11. Electrophoretic patterns of HBV
DNA (0.8 % agarose gel)

1 : supercoiled "adr” DNA (756 kb)
purified from vector, pHBV315

2t HBV "adr” DNA (3.2 kb) digested
with BamH 1

3 © supercoild “adw” DNA (6.2 kb) purified
from pGAM-adw
4 : HBV "adw” DNA (18 kb & 14kb
DNA) digested with BamH 1
.M ! size marker

HjFHol A FAAZ g, ololA 1Y
A wlgstaA md AR wix]Z £
iz 2 wjE¥ HBV viriond &< #Asgch
HBV virion DNAE Eg3l9 dArjdsS &
tg, HlE 935 “adr”olE{FAAS ALEsE)
o] Southern blot & AAIg Ax= 17 129
2k wAE FHs] 3gAel  wpolE
DNA7F A9l AAHA e 5 54AAA 3
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D A9E A28 244 3635 -

g wjxol AAE BY 7-dutolels DNAZH
Aglont, 6 7AME ul$ Bstewl, 8 A
2eE 358 MAA HmE AR g )
olg{2 DNAZF AAH A Fig. 12).

g AT 5ANAEL AZHOD ulEs
= viriono] B#9SE 4FE Wol7h A &
N, I o] FHE M E(HepG2 221504
BY zrguioleizst S48kl F4s0] 8Y o
Rl 8 29 BY DYolai oo

A E &Aooz wWEHS AAEG)
E@OW%%%%&&%%IBVA*“MH
EF7)0 &Aool FYo] B FA7FE
FF#ke (hepatocyte) ol 44 HBV 7} %—él%l_l:}”{— B
P9 E g YEHA ol e A
I g 222 ZARER ;ijo]_’ B& 7+dnjolz

28] FAo wRlE EaRE AAs= AN
= IS ol Ao E 1047 HYFow
AN gHAAe] By gg¥o= HEE AFS

At

1 2 3 4 56+7 8 9 10 11

The growth of HBV virion in
medium for HepG2 2215 cells.
After HepGZ 2215 cells was
cultured confluently on RPMI-1640
medium at 37 C, the medium was
further harvested for 11 days. A
part of medium was collected from
the medium described above by

Figure 12.
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one day intervals. And the viral
DNA was isolated from each
collected medium, and then Southern
blot analysis was performed using
HBV "adr” subtype gene as a probe.
The numbers represented each
isolated viral DNA at a given day.

5. BRIt MEgioR fEEE
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(Fig. 13).
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2 in Fig. 15), 500 pg/mle] =2 A X% Z¢
o= HBV DNA band®] =7} wi-¢ ofsldz
(lane 3 in Fig. 15), 1,000 pg/mée] FE= X
3 A%-ol= HBV DNA band’} A9l ZHAHXA
ortthlane 4 in Fig. 15). 38 X#HA7|2E
500 2 1,000 pg/me]l FEZ HAF Ao u
¥4 DNA band®] EH&(position "G” in
Fig. 1508 R o}, #El(lane 3 in Fig. 13)
2 EEfiE(ane 3 in Fig. 14A) 59 7499 v
Wage w 1 FEE nvstdckFig. 15).
o|g} 7ol FojH Aqrixe) FEI} F7IE
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ozt wjgAoA FEE HBV DNAS ol
dAA3] Fol=t AR w|Fo] Ko} HBVZL
FA 5o AEYRo R HEYE B2 AWAIA
o) 93l JAHt Bzt ATt

W7 28  Fog w|gdedA "
HBV DNAE ®#43% Axe= 19 167 23k
A7 2E 247} 10 pe/md, 100 pg/mld] FE2 A
g wjgFAA S wgdde] HBV
DNAS &< dx+3 vjaste] A9 xfo]s}
g9le(lane 1 and 2 in Fig. 16), 7|2
500 2 1,000 pg/meel FEZ AXZ wlgFA
A 353 Al85oA= HBV DNAE A9 AN
g 4= gl 2(ane 3 and 4), 31EA DNA7F &
gl d4E gATHFig. 16).

olg} e A= FAFH AEwtoz wlE
S HBVY #ol wkEdrlzd 9ste A9
AR AdAEE AAEIR e, olg mEY)
29 ZgL JAZA Rud v Qe wke
elehd goldty AZEHUY.

SgEE Asole wigdols E2ld DNA
E 593 Wow BN Ay dr)|~E 500
pg/ml FEZ AAZ Aol IgE sFAE
o] 32 QI3 wEX DNAS TG %
= B¥ew, 10, 100, 500 % 1,000 pg/me 5 o
7 sx2 Ar|art RARAEAE B7en
Hjoolo A HelslE HBV DNA9 £ A9
Y3 Ho= n|Fo] Rol fEERAr|AE
HBVY Z2e] A Jge w|Ax gevha
Azt = A ek Fig. 17A).

iEFas1zst FAE s 247 10

100, 500 2 1,000 pg/mt 59 TEZ 7|27}

o
AAH RSN = BFetar wigdoa Ee=e
HBV DNA9 &2 A9 Fdstd ficT 7]
2 Al HBV F4dle ¥ JFE vAA JE
i AzEglen, FoE qr|xe FE} F
74ghol] wel AAHE LEA DNAS B% F
7vele A@de RAtHFig. 17B).
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DNAZ Southern blot He=z A% HAie
29 183 2t FA8 frdrize] w27
10, 100, 500 Z¥ I 1,000 pg/mé 2.2 ZF7}3Hl
H|#5te] A9 HBV DNA band® HTv &
ol AIYAHELE RIJoH(bands in position
D), A7l FAAFErl 1,000 pymd € W
HBV DNAY} A3 A&=HA FAdth ol¢t HE
o], 100 pe/mie FEE dr|ayt Fo" wlA
9l ALde= MEEsiz d% 1EA DNA
band®] Ed dde] Yeli, olld L
Fog drjx9 F=7F 500 ¥ 1,000 pg/mlE
Z7hetE gsld = AES 2 tHFig. 13).

ol¢} o], HIE HIX|A AZFHE HBV
DNAY] &o] A7|xgtake] ufel FAFHUA 2
A3l7]E sHAg SFAEST 7|dolgta By
AE 1E A DNAQ EPEAoNA HXEo] T
N7 27} ZFAEA e AEZSAol U] o
B}, #1727 HBVY S48 AAsh=A
o] ARZ sl Adsrle ofEui A4
=T

BRTAN2N T8 wgdas  3ed
HBV DNAE Southern blot Hoz #Ag 2
He= 29 19A9F 2ot A7]28 10 w/ml F
T2 AXE sjgadA FHE vjgAy
HBV DNAS #XtH(lane 1) 100 pg/mie] &%
2 A3 AR ¢ @ ES HBV DNA
7} AZzEYortlane 2), A7|2E 500 %
1,000 pg/mee] FEFE AR wjgAfA 3|
g Al29)¥= HBV DNAZF A& gidchlane 3
and 4). 100 p/md ¢ BEE2 7|25 FoF
9ol mEA DNAZE Ege @4l EHe
U, Al ol AXEH 5 AxsAolgtn
AR AFE= AT FUoHFg
19A).

o]¢} o] BHETAVIAE 500 pg/m ©149
2 Xz ZA$ds HBVE Hol dAs3)
A ZasE AxE AEYRez HEEHEs HBV
FA A dyjre GFoz PAFA
e AASEE T

N, of

FOS

BAERAN2E FA8 wjgFdeA 53R
HBV DNAZ Southern blot Hoz2 A% 2
F= a9 19A9 2Tk fERAI A B
TA7| 2] ASoA et wpRpAR, 500 2
1,000 pg/mel T2 BERIVIAE Fog
ujoklo A 33 AJgolE HBV DNA7ZE A
3 glle™(ane 3 and 4), 10 pg/ml 2 100 ug
/e S A7|AE TS wigddA 7z
A9 dgdue] HBV DNAS ol A9 #
A AollAe BATFAVIZY AS9 Zolvt
AdtHlane 1 and 2). =3 BEZTI7129 43
$ote 2 @RI A TR ME bE
A Folg BE A wFHNA SFAEY {7
HAAZ BolE DNA band’t AE% % i(band
at position G), 100 pg/miel H=2 X A§ H
o= B DNAZE B d8° nioy
(lane 2), AlEF Fo] HERF T AE=A
olgtx |AETWNI AFIF BAFHAE Ut
(Fig. 19B).

ol¢} & AdE FAHo AEYteR wlE
HE HBVY go| @t 7]2=d oste A
A AstEH, £ fERA7 A ke A
FEA] ASE AT

L#@e AdAns F3stH Ado] ALE"
1059 kAl FollA WS, @+, K#E Wi
BT, BEERC] 100~500 pg/mle] FE2MH
HBV 4727 Z250] AEstez wEHE
HBVe &% AsA7IE &5ol Jrtn #doty
Aow B3I AF, BLT BAERES Axs
o] B Ao AL&3 thE gkl Blsto] of
AV A9 §lo] HlolAaA el U AF
Az 7HgAdel Al Fral BriE.

6. texi7t MIZR HBV DNAS| S0
olxj= E3
LEE whsl ol WEKE, A, ME #T

BT, BERY 65 FFAE Axe=z ®
Z5+ HBVY 8&& #AA7lE &% AT
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-] &gt e} 83l 1
fiwmol A AFS ulel o] B 7hdulolgix
(HBV)E sFMEAA 2ABH viriono] &4
27} A e oA MEutez W&

T Atk o)A WA Z viriono] WEHE
7170l uvholgl A AAle] FEA A ol FA, of
UA sFAEe] A4z E8]3Ad o A
AR = ofz wWEstA A AR Frh a1y
o2 kA7 HBVSA A A J3ke mx&
g W& g7 A e sFAEWAA bt
ojgjxo] FAd uwX= g3g HAs|oF strh
1 A, oo uwhe}, 7 ghekA] dr|jAg T
ojslo] vj%3t HepG2 2215 A5 B8 2 &
a(cytolysis)AZl o, total DNA(HepG2
2.2.15 DNA; HepG2 DNA and HBV DNA)ZS
B35t} o] wl, HepG2 2.2.15 A %9 HA=A}
U2 =¥ (integrated) HBV DNAE A X470
Hg3te] el 2 E episomal HBV DNAZS
243w %)% HBV DNA( in Fig. 20
and 21)Z MN¥B¥ M (internal standard; I) DNA
2 ggstgen, tdutojy Lo FAE A
A7) ¢k2<l dideoxycitidine(ddC)E =41 A

o
g4 BNtE PYUE

=
=
242 Agatart

MC CCCRRK 1 22 33 44M

Effects of water extracts of Herba
Artemisiae Capillaris onanti-HBV
activities. The HepGZ 2.2.15 cells
were treated with water extract of
the plant at 10x/ml(lane 2),/mé

Figure 13.
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A9 A2E £ 365-

(lane 4) concentrations and 10 M
dideoxycitidine (lane PC). Culture
media were harvested at &th and
10th day after treatments. Virions
were precipitated with PEG. Viral
DNA were extracted from PEG
precipitates and analyzed on
Southern blot analysis(ECL direct).
Lane C, not treated with test

sample; M, size marker{ A/Hind
M), D, double-stranded linear
HBV DNA

A B

M1 1223344,

1.2 2.3.3 4 4M

Figure 14. Effects of water extracts of Radix
Isatidis (A) and Lignum Sappan
(B) on anti-HBV activities. The
HepG2 2.2.15 cells were treated
with water extract of the plant
and Viral DNA in media were
extracted as described in Figure
13.
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2 2 3.3 4 4 M

Effects of water extracts of Radix
Rhizoma Rhei on anti-HBV s
wxkkerekekkgetivities, The HepG2
2215 cells were treated with
water extract of the pInt and Viral
DNA in media were extracted as
described in Figure 13.

B

Figure 17.

1 2.2 3344 1}

CC XK 1L}

1.2 2.3 3 4 4M

Effects of water extracts of Herba
Lysimachiae (A) and Fructus Lycii
(B) on anti-HBV activities. The
HepG2 2215 cells were treated
with water extract of the plant
and Viral DNA in media were
extracted as described in Figure
13.

2 2. 3 3 4 &M

Figure 16.

Effects of water extracts of Cortex
Cinnamomi on anti-HBV activities.
The HepGZz 2215 cells were
treated with water extract of the
plant and Viral DNA in media
were extracted as described in
Figure 13.

Figure 18 Effects of water extracts of
Chebulae on anti-HBV activities.
The HepGZ 2215 cells were

treated with water extract of the
plant and Viral DNA in media
were extracted as described
Figure 13.

n
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M1 1223344

112233 44M

3

Figure 19. Effects of water extracts of
Fructus Rubi (A) and Radix Rubi
(B) on anti-HBV activities. The
HepG2 2215 cells were treated
with water extract of the plant
and Viral DNA in media were
extracted as described in Figure
13.

28] 20 Control oA X nle} o] lo]
g F294 48 BAs] A Fhd=
A2 A£3 dideoxycitidine(ddC; lane PC in
photo)& A& Agols FEo] A A 9
2 ZF(ane CO)F Hluste] HBVSY RFAX
¢l dsDNA(double stranded DNA; ds in photo)
2} ssDNA (single stranded DNA; ss in photo)

9o &7} dA3 wokow ol#d A4S 7]
Foz 7} gAY g58 HAASAHFig 20
Control).

RS, A%, Wi 9 FATd A2 A4 §F
o3 ujkolo A Fal®l HepG2 2215 AlXEU
9]+ DNAZ Southern blot Yoz FA4s 2
= I 207 2S¢k
BpiE A7 29 Beos, d7125 10 pug/ml
9] =52 X% A(lane 1 in photo A)E 7|
Fog B u 100 pg/me TEZ XHAHUS
o= dsDNA$H ssDNAQ &EolA Fod ©
7 glglevh, 500 2 1,000 pg/mie] T2 A

¥
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D] RN 7E BRI Aeubol Bl MEAIMIECl WIAe Bk

g 7Z9o|=(ane 3 and 4 in photo A) HBV
DNAY &o] okt #AHUT oz A4+
BiREd 7|27 HBVY F4& dAAEle &%
o] gAY &%Fol wi$ WS At tHFig.
20A).

A#HA 7|2 IY 20BoA HiE niel 2o,
1,000 pg/me] TEE HXHAUE = HBVY
dsDNAS$} ssDNA7F A3 AZHA &+ e
Z(lane 4 in photo B) mFo] Hol HBVe| df
3 SAAA a7 HWEEE )2 vEted 43
3] =oha A= oy 10, 100 2 500 g
/mie) =2 AAFHYL uwl HBV DNAZF 100
pg/mA 2 7o) 500 pe/méx X (lane 3 in photo
B)Xt} HBV DNAZF dA AEHE A% 2o,
=0 vlaEstd 37t vetuAE &k o
23 e A dAHTE oo E HA
g o &3t Jehdr] gEelAY, EE AXE
o S A A2 JEY FFE e T
o] W=p7b #ALslr] dEex AZbEY, ol
daide 1o Wdd A7t 283t Al
FcHFig. 20B).

k7|27 Aeld ZF$ole HEH dsDNA
¢} ssDNA 5 HBV DNA<¢] £o] 10, 100, 500
21,000 gyl FEE |2 ARFET}
Folgdl uhel TAHUG ol ¥ Wk
A7]27} HBVY F4& AATE FdstA B

FE fF94ol = AT AEFHUY
(Fig. 20C).

FTAN2E AXE AT, 1,000 pg/ml A A
ToANME A9 AEHA %E HL&(ane 4 in
photo D) 17|27 HBVY $4& A&
A7t 433 =5 AAEAT 100 pg/
mé X7l A (lane 2 in photo D) 10 pg/mé A
ATHRt 2o #o HBV DNAYE AEHAL
U, I ATE 500 pg/me AXTAA @3] 7
4252 ane 3 in photo D). o2& AL Xk
#AN7)1 29 A (photo B in Fig. 20914} v}
ANAR, FFdrize] FRe] W &5

3l

i,
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7, e AR F2ld A gREo] o
FE PAE Y 8<% "oz ALHUT
(Fig. 20D).

BRT ALERY AV2E ARG oL
HBV DNA¢9| F4d HA& &38 =
a9 21% 24tk

BTN~ HAT ot HBV DNAE
A% 23, 29 21A6A B nieh o], A
g 97129 s=7} 10(0ane 1), 100(ane 2),
500 (lane 3) ¥ 1,000 pg/mé(Jane 4) 5 I F=
7} Eobdel W dE=+E HBV DNAY &2
EAAEAJLE o]} Zo], AXH 7|29 FEI}t
Zolyo] we} wlo] 9] DNA Eo| A4
UA AAELE BRTA7I2 939 HBVY
Aol JAHNSE RoFe At Y7ty
A HFig. 21A).

BHAERAZI 28 ARG BLdE HEHE
HBV DNA¢®] wsledie] BaTA712=¢t A
stgont, A7z 10 2 100 pg/mie] FE
vzt AYHAE "= AY A EBY
HBV DNA7} AZ&HAUTH 500 pg/m A X 2ol
AE 1 Fgo] ot FoEAoY, 1,000 peg/ml
AATANME AE5H+E HBV DNAS Hol nf
< Adrhklane 4 in photo B). o]&3 A=

]—r°1 B oo, BiERAr)~e) HBV F494)
e Foide] g =oa AZHE A vk(Fig.
21B).

LEigE AN 2 ups; #Zo] 6 THS o
ok FollA WSS ﬂlﬂﬁl K, WEE, FT,
Baf, BEHCERY F58 AV|2E 100
/ml oo FER ANXFE Afde AMEF U
o Ale] HBV FAlo] AdAHE= RAoezm AsHY
=3

ol de]l AHAAE T E o, & HAF
AHE-3E 1059 Al FollA BEREE, 1T, K
w, W, a1 2 AERY 6% ddAE
HBV fAR7} SAEo] MERez WEHe
HBVS &S AstA 7= &%°] A1, 53

K, a1, AERS BY ddntolelze] S
A& AARH oM ANEEX] TE HEHEH

el kAU A gl oleld He 7
3 1

AT o, < § 67 Bephe sl

Control : A B C D

MCC
g

Figure 20. Southern blot analysis of total
DNA extracted from HepGZ 2.2.15
cells. The 2.2.15 cells were treated
with water extracts of Artemisia
aapillaris Thunb(A), Rheun palma-
tum L.B), Cinnamomum cassia
Presl,(C) and Terminalia chebuls
Retz.(D) at 10x/mé(lane 1), 100/
m{(lane 2), 500 «/mé(lane 3), 1,000
1 /mé(lane 4). concentrations and 10
#M dideoxycitidine (lane PC) and
were extracted total cellular DNA
at 8th day after treatment. Sug
Total DNAs per lane were electro-
phoresed and analyzed on Southem
blot analysis(ECL direct). I, integr-
ated HBV DNA in the cellular
genome; S, single-stranded DNA;
D, double-stranded linear DNA; C,
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not treated with test sample; M,
size markers( A/Hind I),

Control A B

1234 1234M

M C C PCPC

3 Kb
e 2akb

21. Southern blot analysis of total
DNA extracted from HepG2 2.2.15
cells. The 2.2.15 cells were treated
with water extracts of Rubus
coreanus Miq.(A) and Rubus
coreanus Miq.(B) at 10z g/mé(lane
1), 100zg/mlane 2), 500 xg/mé
(lane 3), 1,000 #g/mé{lane 4) concen
trations and 10 M dideoxycitidine
(lane PC) and were extracted total
cellular DNAs at 8th day after
treatment. Total DNAs were elect-
rophoresed and analyzed as
described in Figure 13. 1, integrated
HBV DNA in the cellular genome;
S, single-stranded DNA; D,
double-stranded linear DNA; C,
not treated with test sample; M,
size markers( A/Hind III),

Figure

ab

V. #&

WREEAR, BEEE, A, S8 mEE MIET
FF, BK BAT, #HEES 10% sl
HepG2 2215 AIXFE o83 in vitro system
oA By 7+ ol 2(HBV)S g
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