KBRHAPRES © $20% BN
K.1.M.S. Vol 20, No.1, 1999

5% A7} HepG 2.2.15 Cell?] HBeAg2d
Aol wlx]= KR

AU dolsds 2AWT T

Bl - FRE) - @%E

ABSTRACT

The Effect of Herbs on Inhibition of HBeAg Production
in HepG2.2.15 Cell line

* Dept. of Internal Medicine, College of Oriental Medicine,
Kyunghee University
Hong-Jung Woo, Jang-Hoon Lee, Young—Chul Kim

Purpose : Hepatitis B virus DNA transfected cell line{(HepG2.2.15) was cultured to
evaluate the effect of herbs on the expression of HBeAg and the replication of HBV.
HepG2.2.15 produces HBV particies as well as viral proteins into cell culture media.

Methods : Extracts of herbs were adminitered to the cells on the proper conc -
entration. Culture media was collected 48 hours after the herbal administration and
HBeAg level in the media was examined by ELISA method. To confirm that the
anti—viral effect was not due to direct cytotocixity of the extracts, normal cell
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proliferation was shown by cell counting. And as of the interference in protein syn -
thesis of HepG2.2.15 by herb~extracts, we used the result of study that we performed
before by «FP assay using EIA method.

Results & Conclusion : Herb medicines like Hif&k(Sanguisorbae Radix) and &4 F(R -
ubi Frusctus) showed significant inhibitory effect on HBeAg expression at P<0.01 and
IR T~ (Acanthopanacis Cortex) at P<0.05. Whereas, though some herbs such as &4
(Rubiae Radix), tli#f(Crataegii Fructus), F1’5%(Paeoniac Radix Alba), and *# (Rhei
Radix et Rhizoma) showed the tendecy to suppress HBeAg, most of them were not
significant statistically.

From the above, we could conclude that those herb medicines can be applied to

patients effectively and further studies on effective fraction of some herbs are thought
to be needed.

Key words : HBV, herb, HepG2.2.15, HBeAg
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integrationAl7) cell line22A replication3l®
A HBV particle® mediallZ sty nlolg
A #EiE9l HBsAg, HBeAgZo|l mediatiol] 4
g deld HBY HilE & uolzAd
EEr e S B Sle HBeAgQd Mtiel
o) 3 sxgge] MHIERE BET 5 Utk HBeAg
& B & dlolgiAd cored ojF EAY
dFo7 BEY MYTE BE mEFR) HES
o] HBeAge| Iffishol A== AL HBVY iE
B BAIKES Hksta AoH®.

A el ME olnl RE Egad oist |
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cell lineol @|etAE g@Eepsted Jr& wlolzix
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1. Materials and Methods

1) & &

B A8 ALSS #He BEABKE HE &
FREolA AT BET REe ARgslod
2 g2 o33 Zoi(Table 1).

2) cell line

Human hepatoma cell line?! HepG2 cell
genomed] HBV DNA7} integration®e] HBV
particles #HislviE HepG2.2.15. cell line
Ago] AL MR HinEE MEM
1 90%¢°] Fetus bovine serum 10%E& &3}
o A3t HBV #ETE FAA717] H8)
Geneticin(G418)& 200pg/ml8) FEZ media
el F@rstsicH”.

Table 1. Each herbs used in this study

Q2 (Herbs) 4 ¥H(Botanical name)
i Sanguisorbae Radix
HEIR Rubiae Radix
EEA Bubalus Bubalis
NAF Rubi Frusctus
g5 Paeoniae Radix Alba
x& Rhei Radix et Rhizoma
hekF Acanthopanacis Cortex
B Magnoliae Cortex
WE Crataegii Fructus
HE Cinnamomi Ramutus
¥ Hordei Fructus Germiniatus
HE Glycyrrhizae Radix

2. Ak

(D Herbal Medicine Powder Preparation

1) e kit 0 ELAE A7 50g 4
round flaskel] ¥l BZ47|1& 53¢ HeleA F
F5E Jhete] A1 9 28] BHiHS £ &
o REAsH EEKS 80T €39 oM ¢
R =

2) HEEEIE A8 FELES FEPRY)
(Christ LDC—A, Alpha 1/4, Germany)& o|&
gt} FAARS Y] Ax2FEES AUtk

3) gojzl HzEE A7AE G FEE
FhrTe] 48 A7) st
40000rpmo.2 30¥3 didF-elste] Liwate
Hstn, ol AL syringe filter & B3 HAAE
E2 g5t Ao Halstict.

CEA

@ Cell culture

human hepatoma cell linedl HepG2 cell
genome¢] HBV DNA7Z} integratione® Hep
G2.2.15. cell lineg& A¥el AME-3I5th. MEM
#)2] 90%¢°l Fetus Bovine Serum 10%% &%
st MEwjokuiA 2 AME-SIich. HBV BETE
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F2A7171 18l 200pe/mle] =2 Geneti -
cin(G418) 2] EAste 37°C, CO» incubatorel] A
vl oF&Fod

@ Mediat] HBV DNA 2

HepG2.2.15 cell®] HBV particle fHi& <1
8h7] 8] Wolyl Hcoka 4aER core regiondl
AF88k= primers(bioneerAl #2HE o] &35t
first PCR(polymerase chain reaction) %
nested PCRE Al#33itt. NaOH¥i 22 HBV
DNAE HitE2)3l58=d, IN NaOH 100xE
100ut9] fiEHel] 7}sted HBV DNAE F&3131
oH, pHE %37] 98] IN HCl 100uE 713}
o} 345t} PCR solution®® ARgstgich
PCR mixture= bioneerAlolA] ¢ AR} 0
v, 130l 96TolA 227 denaturation, 54C
ol 60%7t anealing, 74CoA 60%7F exte -
ntiondlglow o]& 34 cycles® #EalRs, nf
A cycledA = extention time® SECE
&3t} first PCR ¥ product® ZH}E nested
PCR9] template2 AF23}9] nested PCRE A&
a3ick o]ZA st 43 amplified DNA pro -
duct® 1% Agarose(0.5g Agarose, 0.5X TBE
buffer, 2ul EtBrg 4 %
casto] #o] 2394 runningste] transillum -
inator 2 s3It

electrophoresis

@ EiRat

6 well plated] HepG2.2.15 cell& Zt well®
1x10°] HEZ zAse]  seedingdti or
mediad %2 well ¥ 3miRoz 39ty zt
plate® 25 ¥ 2HUOF 48 hours % 3
77T, COy incubator oA culturedt & media
g ME ZotF 1 6 well 47t %7 Oug/ml,
25ug/ml, 50ug/mle] HEE 6 groupl® Yo
diE @EgEoR AUt oldf HBV #HxE
#AA17)7] $lsh G418€ 200pg/miZ 7Hf F3A
o} dhekx e 3 48A)17F Fo| HBeAg assay®

8] mediax Wz #Hslol —70C refrigerator

oA H#EIgiod trypsinSE YL cell
harvestd}aict,

® Cell counting

ko] cell viabilityell v[A& FEE B
7] 93 48A% 3¢ #FFME F mediadE
harvestdt®] HBeAg assay® 3] —70T ref-
rigeratoro] A B3ED, &2 cellol:= PBS(p-
osphate buffered saline)® 33 A& =
Trypsing® 7247t welln}c} 0.5mI® 748k celld
2438] harvestd & hematocytometerZ ©] &3}

—r

-

o] cell& counting3dtit}.

® HBeAg ELISA{enzyme—linked immuno -
sorbent assay)

ekAlAle) & & mediaZ 22 1.5ml epp-
endorf tubeo} "o} —70TC refrigeratore] 2
97t cell counting®] EY ¥ mediag TtHA
%4 1200 rpm2E 587 YA st
< AAEAL. ZFlA 100uE ©WA HBeAg
ELISA kit(x42h, @#3)& o]&3te] HBeAgol
Anti-HBe/HRPAHE AL WEA71 & TBEE
7vet 2 B 450nm, #1293 650nmE ELISA
reader& ©]€3to] O.D.(optic density)E &%

st

@ aFP ElA(enzyme immunosorbent ass -
ay)
mediag 1200rpmS.2 5%7F Y4E-gsle 7
AL AAHSID serum free MEM mediaZ 108
AN F 20 S WA oFP EIA kit(544},
&) & o) &3t T 450nm, FIHA 650nm
£ ELISA reader® ©]&3l 0D.& F33H
#2oh £ AgoMs 2 gAdA oju] Byd Q)
NRNEe AHYE ugoz E Ao 83k

o
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® Statistical analysis

A8 e HBeAgHH MEFE BFZE 519
groups® stlen EE H¥EFae
ZHAANE AMEE] UEREIT, &
Azl ol W aolE Eelsy] $fste] SPSS =
Za3s ARgste] old WA AR (Two
way—ANOVA) & Al&stgict

. # %

N
A
&
1o
=3
=

i

1. HepG2.2.15 cellel Hepatitis B Virus
Producing Ability #32

HepG2.2.15 cello] #}F Zo| 10% FBS
MEM szl jell F42 o2 HBV particleg H&

[}

g=3) Beldhr] 98] MEE 48417 &3 B
3 & OAE RKERE AT PCRE ST
template® A3tk First PCR % Nested
PCRE Al8§3l 1% Agarose gel9l loading3h]
transilluminator® g% Az, %4 =27 (B
et €33 & x4 PCR band7}
el o) #AES, o} AR HepG2.2.15
celio] wjjok Zof AAIAH 08 HBV particled %
F3le AYo] A=At

r

. A

Fig 1. The serum of HBV positive patien({Left) and the media
of HepG2.2.15 cell fine(Right) were selected for PCR. Two
bands are shown at the same level{3.2Kb) and it means that
the HepG2.2.15 cell line produces HBV particle.

fd AgdnE Hges 3o ¥

50ug/mi2 Astao'®,

EE 25ug/ml,

3. #fm@yEc] o|Xl=
shekAl7E AZQ viabilityol ulxlE 9
Ast7] 98l 6 well plateo] Z+ well & 1
27 MEE seeding® F 48AIZF FF 37T,
CO; incubatorel A culturedtgith 2z welloj
cello] % attach® 7 el & sdeta &
A4z Opg/mi, 25pg/mi, 50ug
/mie ¥E2 A or, 48417 Fo| HBeAg
o BEATE =A317] Y8l cell media® A3

8 3130
2"

powder® Z+7}

Table 2a. Cell counting of HepG 2.2.15 48 hours after
adminstration of herbs

Botanical  Concentr __ Concentiation
Name ation Mean SD Contr 2549/ 50u/
ol mi mi
Sanguisoiba CONOl 1.92 0.25 000 0.03 009
e Bufml 195 023 -003 000 0.05
Radix(B&) s0,mi 2.00 016 -0.09 -0.05 0.00
Acanthopan  Control  3.40 0.42 0.00 0.16 -0.22

acis
Cotex(Es 2uiml 355 057 -0.16 000 -0.38
P somm 318 035 022 038 0.0
Conrol 264 0.18 000 064" -0.25

Bubalus
Bubals  25ugml 328 036 054 goo O

(BEA) . .

S0ugml 289 027 -025 039° 0.00
Fubige  Coniol 425 051 0.00 025 -0.35
Radx  Z5ugmi 4.50 073 =025 000 -0.59
(P8 som 390 056 035 059 0.00
Ciataegi  COMOl 348 030 0.00 ~0.14 0.5
Fructus  25ug/mi - 3.34 030 0.14 000 0.39
WE)  soum 373 064 -025 -0.39 0.00
i Conol 322 0.50 0.00 -0.03 -0.03
Fuclis ~ 25udmi 318 049 003 000 0.01
BB somi 349 023 003 -0.01 0.00

Mean value represents cell number X 105/ ml.
+ o pd0.01 *; p<0.05
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sto] mha Rl Fi, @2 cellE trypsing A
2]3to] harvest3t hematocytometer® o] 43}

o] countingsHith. AF T oA 'Mimg ol
@ Agioly ool detel AES7L 250y
ml ¥ S0ug/ml AE oA 2F F7lEE e
BRIz p0.01. p<0.03), EiE JowiEo S
oAl SOug/ml Foleln Fashs Age w
A O LHp<0.05) tltk4e] Fekrfoali=z WE Eof

TAHR 821732 Sk (Table 2a,2b).

Table 2b. Celt counting of HepG 2.2.15 48 hours after
adminstration of herbs

Vel HBeAg 2#lol| olxie pg
Qebal ol Fo wolen 4 o4 nTE

B2hal7) 28l A Hepatitis B virus @ & nlo)
gl Ha =3t 7 U HEA o 5] o] ik
A= HBeAg® media W22 W&o st

A4 goE BFsldr} 6 well plate o 1x10°
o8 MEE seedingdt & 48A17F E¢F 37T,
CO. 1ncub1t0r°ﬂ*‘\ cu\ture‘fi}oi cell® & attach
AZ1an 242l powderE Owg/ml, 25pg/ml, 50
pgmlel sEZ A §r. AL 48 A7 9

Table 3a. The effect of Herbs on HBeAg Production of

Concentration

Botanical  Concent

N Mean  SD
ame  dalion Control  25m/mi 50u/ml
Control 543 1.42 0.00 -0.62 -0.80
Paeoniae
Radix 250gm 481 1.26 0.62 0.00 -0.18
Aba(B5%E)
Sug/m 463 1.3 (.80 0.18 0.00
6.68 090 0.00 -0.71 -1.58
Rhei Racix o ¥ %8
et
Rhizomatx 2usfm 597 086 071 000 -0.87
&) )
50u0/m 510 083  1.58 0.87 0.00
Control 356 0.39 G.00 ~0.07 -0.79°
Magnoliae _ R
Cortex{E41) 25ug/m 349 0.4t 0.07 0.00 Q.72
S0uwg/m 277 036 0.79 0.72" 0.00
Control 523 0.39 0.00 -0.13 ~0.38
Glyoyrhizae 510 040 013 000 0.2
Radix(HE) 25ug/iml 5, . X . 0.25
S0ug/m! 485 0.28 0.38 0.25 0.00
Controf 446 044  0.00 -0.29 -0.20
Cinnamomi
Ramulus(# 25ug/mt 417 024 029 0.00 0.10
&)
S0ug/mt 426 0.3 0.20 ~0.10 0.00
Hordlei Controt  7.03  0.40 0.00 0.26 0.42
Fructus
Cerminiatus 2Bug/mi 728 050 -0.26 0.00 0.16
) S0ugiml 744 069 -042  -0.16 0.00

Mean value represents cell number X 10° / mi.

HepG2.2.15
Botanical Concentrat  Mean 50 Concentration
Name 1on 0D. Contral  25ug/m{  50ug/mi
Control 170 014 000 -032° -048"
Sanguisorh e
ae 25ug/ml 1.38 015 032 000 ~016
RaoxUf) o 122 013 048" 016 000
Control 1.80 006 000 ~-010 -p20
Acanthopan
acis Cortex ~ 25,/m 1.70 Q.11 010 000 -010
(R%F) .
* 50ug/ml 160 oM 0.20 0.10 0.00
Control 1,24 0.02 0.00 004 Q37
Bubalus
Bubalis 25ug/mt 128 016  -0.04 0.0 0.33
(BR)
50ug/mi 1.61 027 -037 -0.33  0.00
Control ~ 2.43 0.08 0.00 018  -0.19
Rubiae
Radix 25u9/ml 2.6 036 018 000 -0.37
(HER)
S0ug/mi 2.24 0.10 0.19 0.37 0.00
Control 1.40 0.04 0.00 -0.03  -0.10
Crataegii
Fructus ' 25ug/ml .47 0.21 0.03 000  -0.07
(%)
S0ug/mt 130 0.10 0.10 0.07 0.00
Contro! 1.50 0.24 000 -0.87" -096"
Rubi
Fruclus 25ug/ml - 0.63 0.03 087 000 -0.09
(B2

50ug/mi 054 002 0.9  0.09 0.00

0.0. : optic density

+ . p0.01 . p<0.05
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37C, COz incubatorolA culturedto} I HEEK
& 7tz} % 5to] HBeAge ELISAYE ©]43lo
0.D.(optic density, E35)& A3k #b
B, HWTF, BEMR, LE BLT 5% KE
% 9] okEESo| HBeAgd wd & dAlste
oz uebdrh olFolM ks BET AT
& 25ug/ml, S0ug/mle] FENM EF H43
= HBeAg 2d# 72575 B9 (p<0.0D),
ik AT 50ugmle BT FAUE
HBeAg wd% 742378 EUtH(p<0.05). ©]
3k 2742 FEAEHA FEFE YelRith
7VeF BEHR, W, FEE, KK ¥ T oA
Sof glolrE HBeAge] 2d&EE FEHOZ o
At AL Holrle oy FAHI 79
e Qe Aoz ygged, 4AHE Xz
olojiE W] FriHE RoE JEldd
(Table 3a, 3b).

V. & %

AR ez BiFAS 943 e AFe & 3
odef olz2x A1, 53 Fgofrlel 4 ofZes}
o] §HEC] & A¥eE HuHI ok
Zdolaletgl o}Z gl X9 HBV REXO]
10-15% A= 3= 7202 ¥8A Yz, &
g BE7E S H3lEE Hgo] g AW B
dto] njn?d E1 BHFKECE IF HLRT
2o Aol oA o]F A 3lojH & B
H7rdulolg A BAES 28 ARREMER
A2 Qe AFd ok HT Bad sty
23] Jaea BYztgutelzis BfR-E0] 7%l
g3ty 9y, BHAPRELZ AF FEel A
z2 HEFER F 59% AR oH, F2
40-50t19) ArglAe2 gAst 7)o LA

= AoA AZFHoR Fad FAA Hi &
AAolnl, B3] LR A% AMFE i F3)

Table 3b. The effect of Herbs on HBeAg Production of

HepG2.2.15
Botanical Concent Mean © Concentration
Name ration 0.D. Control 25”9/"“ somlm'
Control 113 037 000 -0.07 0.10

Paeoniae
Radix Alba 25g/mi  1.06 052 007 0.00 017

i) S0ue/ml 123 045 -010 017 0.00

Rhei Radix Control 1.26 009  0.00 0.06 -0

el
Rhizoma Bug/mt 131 015 -0.06 0.00 -0.17

(X%  S0g/m 115 016 0N 0.7 0.00

Control 042 002 0.00 -0.01 0.02

Magnoliae
o 2aiml 041 003 00 000 003
(BH)  S0uml 044 003 -002 -003 000
Glyoyrthiza Control 148 003 000 0.06 0.24
e Radix 254/m 154 014 -006 000 0.1
(= S0ugiml 173 014 0247 019" 000
! Control 1.73 005 000 004 004
Cinnamom
i Ramulus 25,e/m 1,76 008 -0.04 000  —0.00
()

S0ug/m! 176 009 -0.04 -000 0.0
Horgei Conol 126 010 000  -005  -0.02

Fructus
Germiniaty 25ug/m 121 005 0.05 0.00 0.04
s(%3)

50u/mi 124 007 0.02 ~-0.04 0.00

0.D. . optic densily

#+ 1 pc0.0t + . p<0.05

AANA 718 L 452 Yez YoM BY
B9 z2r)xge £249¢ diFn Yo’
wEso)y gl U 72 2 d7: F
2 wE, R B 59 EEdA Basel go
o4 ulolg Atk FHEET FALS 7SS HET
e mEeld 2 Jehdm o, 23] &g
9 Yoloz: EAEK EREE 5S¢ 51
o I KBS BHFIR 71 78] Hu, #
Bo mEo] el @EAE, BlmiE, FIKEK
o] @B S WAL o IR
o) REMQ EHS BHALHO] 2ogn.
A QA= AD. 20084E EVo) mk
®E9) XBo| AMRE b AZH Dol

- 128 -



T HHES Y2 alo)yAA BHITIEEY
tasko] WAFIRS HIER jiesld g4sta Q)
t}, 7HExge diEHQ ‘MIO DHERREI Tl

i Hrezs &'V uleAlFsutole A2 Hik
= }”K-’] 4(}’{2 20%01]/4 S53nE io]
= 7 ddkn silm, &7 BHBITF A &

Kol WE HIKHES st WEREIFEol Mk
iy kel AST, ALT ‘ol H3F ol
4%l %A o, BIaES BE T 29%9}
i &2 63%°l4 HBeAgo] &z}l
A BE EAEIRS] fFigo] AUSE Wik °}°3
th, &' RS %ot B9 ?3?01]’\1
El/\él’o}_-l-k) up\-l ﬁ:}EH nl 01“18} HZL%—_;_ 1,}
BriA) ookthn WAsien, £ vamETs
kel k¢ ’*7}"““}0]"4"9} FAAEYAR
sk ml9-Ao] frpEg#Eel o] }H‘Hﬁﬁtlﬂ(“ﬁ 2
T HEs 237 o wisskyd
e EEREIE sk o] Al cig sﬂ{a
ta R 23 Mifpsticg A AIE) T
e gste 7150l Aok wEseich

o J omjel SlelA BEIES 7H 7]E
102 JAEHE BYUGutolg Aol MH
et 2 HYE Fehdt midisteR oigt
& NS BEUEAEA A o]
f& wHE Bigsly Sle 740}‘:} BY wjoly
o] BEfE e TEM e 2R
o} R RE 2 e it
| Q3 megiiae] bRz, miF U wholeiAl] B
Lol W vpoleiAr o) A7t S &iT ER
o= - e} A el Hiolg AL} ‘4—;‘
DA, GRS A s QA fiEr EWE
wj ol whol Al BRAVE MEMOE BITHA
et vlolg Ay Y BME AsiME vloly
2 Fo] ZA7E HFHon APFgHoz &
interferon @ antiviral agent7} ©|2|3F E& o=
g453 w‘“’ A7 BEAR Y 2HEA
gazel 9o oM A WelA Y aEol
chodst whlg Eotod ARl gAY ol

D >
'oiFO—L'

2
3

Y
X

@ R weh 4499 B0E AR

e o] -‘?—éw 4ot
ojo] E °ﬂ/\1\~ A]__Lﬂ}-/(] gg5o] & oF
¢ €9 Aeste]

ce line°ﬂ x2lste) BY 7+ wlo)
& cho] uy Ao s £&3% )
grekA 7t M) iEfkrE ] vlAE YEE E7)
ato] ¢4 Al Hest T cell count “olA
HstE waekglck. BRAAR HEEN G E
3t 71Ee) Aol pabliiirE el Fo97F A
Well A cell +& Z2AI71A F%T, K3
APE A= AAHTE] A E &4
sh=d ool EFHHojmY wa MEFY)
gAdo] mlRE= WS Al AzE B g
BRSNS cell apoptosisE #1EI8+1 regen -
eration signal® {CEE «Jfghe] A= 74°i
AFHUeH, & HEY ZFME Hxt
< HEEATEAA g A 2 F?T s
AHEEE vlolgith. AT F ﬂl%
AETNA ojzTol ulsho] "ﬂ
2 50ug/ml ﬂ%‘fﬁ"ﬂ*l 2 57 PEIE RS B
R p<0.01, p<0.05), HBIF KEFIT
M 50ug/ml FEelA dadte A% BIAG
(p<0.05). Mk, HE Follx AESF7E kAE A
2t o2 cjETel vlate] Frlske] uERdte
U 5AE fa49E olsla, 7IEre] o8 de) oF
AElMT d2te] Frtete 2% WA #xdie
7o) EZA st EROY, o] 9Al foA
At

2 ’éﬁhﬂ ALZE A 2 B0l X
HE¥AA EEETEC] HBeAgs] #¥ 2 o
T o] Tl $AE AAsteix ] A7)&
7} obdete 71Ee] Hist &
cell count %42 AFelA 21 W&ol A2 FA
o] Qlold, £ AFolxes 71ES Hiygs
Fu2 B A8L Agsqace?.

HBeAg
F49797]44 HBsAgel BEE

|

_lz‘z Mo g R

nrﬂ.izo}nnsi'—{migjz
1o o ot >

i

_I?.‘.

L

oq Gt

HUH
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3 4%

soluble proteing 4Fo = HBV.Q]
H drtEA] 9
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= 7] dHelMPE #2@sHe Ao
HBeAg? EAE virus & F43 AE = ofst
AFEQ AERA F GEHI Y ol
o dFuolA 3ME ol HoE FAE wd
E oAl AREE drdFe AZREE §§

|

g1 9ok wekd HBeAgd A4 x| Zis
glojg{ & FAoht AEEY %*.’x:Z el F=
Roz AFHY, AME 2IAFAE T
7rde) #54 =& Z]—‘—’“"l ﬁ% 7‘5‘"":’-1‘?_" 2
HaFe AFYA NERE 451
A& = 6 well plate°ﬂ seeding 3t Hep
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