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Verification of Estrogenic Activities in Ethanol Extracts of Oriental
Herbal Medicines using In vitro Detection System
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In order to evaluate the direct effect of estrogenic compounds in oriental herbal medicines, the estrogenic activity
was measured using an in vitro detection system. For this system, human breast cancer cell line MCF7 was
transfected using an estrogen responsive CAT reporter plasmid. Estrogenic activities of Platycodi radix, Astragali radix
and Glycyrrhizae radix were evaluated using this system. Estrogenic activity of a 500 pg/ml ethanol extract of Platycodi
radix was as same as that of a 10 M standard solution (17p-estradiol) and activity of a 50 ug/ml ethanol extract was
between those of a 10° M and a 10° M standard solutions. In addition, estrogenic activity of a 5 pg/ml ethanol extract
of Platycodi radix was as same as that of a 10" M standard solution. The same activity patterns were observed in
the system which was treated by Astragali radix or Glycyrrhizae radix extracts. The most effective activity was
observed in a system which was treated by Platycodi radix extract, but the least activity was observed by Glycyrrhizae
radix extract. In this result, it was confirmed that Platycodi radix, Astragali radix and Glycyrrhizae radix extracts

possess estrogenic compounds.

Key words : estrogen, estrogenic activity, in vitro detection system, oriental herbal medicine, Platycodi radix, Astragali

radix, Glycyrrhizae radix
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In vitro HEAILHE o183} Slokl ZEEERE Y o AEZH @49 HE

ZRAToIML WY IAERY YIS SEAY £ 24
#o) oIk, o] & BlTE) VAL SHUE ol AERHQ) &
ol 93t BIZE READ BHS BTE HILSK YHOZ,
WS Y9I IRE A2l S A 2IUSH oLz RS B
8% BET & UL FHE /INL Utk o] ATl AIGSI LA}
She WHE BIZE KUK SFUOR HIH RANE 3E
BT} 52 HOZ BUE CAT SAXE AI83 W52 8
olgHH BiTH

o] @rolME LlEolA ok Qo] A8ORT de] At
g5 ZdZ(Platycodi radix), &7|(Astragali radix), ZX
(Glycyrrhizae radix) §& A2 E | AERA [FAEE S B4
Sl A AEZZ A ES 7isl QRE glsk] 8t o

E +HBINRCE 442 RER D Sk thAEZAY, S
M= 2 oe, g8, T8 B Ay 89 58714 28 S F
g Ki‘é‘}ﬁ:ﬂ N2m™, A7 AME(saponin)olg} B2l AME
d FEIL Qe A2 LA U™, 871 Sl
—ﬁ—ﬁ%& D}‘d?ﬁi*ﬁ goriygtolet Aojl JiH W, 28 EE
oAl GhaL 7120) EHe HAsld Aol Holx So] oY
Ao W7} Bol e AT XE, ML g &8s dol

2 qr

T e ASE Leid Aok &7] Sdl ZgE] JE AR
d *S HE O astragalosideol] &S HA|8H E4o] dald ot

2 =AAF, B2E
FE3F glycyrrhizing 74
2og e sm‘“. %}ZS/] g2 Bole AHEJ2EA
flavonoid & &
isoliquritin, licoridin, glabrene, 2-methyl-7-hydrozylsoflavone
ol 82 HI=RIC) Glycyrrhizin® 459 AIEY wigA 2
A 2= glucuronic acidE W45k 4719 SFEE LIER
£ 27 gud Ao

O HrollAit= of8 A ¢I8CF o|8HE AUBMEE iy
Cg JAEZA gy 2lZE AI~-RE 0
g8 Sgsiict

W9, ZEE Thay £2og 18715

glycyrrhizin, licorice-saponin$F, liquritin,
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1 RN ZRE] FEE9] HZE

ZE(Platycodi  radix), &7](Astragali radix), ZX
(Glycyrrhizae radix)& 18] 78 &, HTAIE 100gol
95% ethanol 500 mlE H715l] 65CoflA} 3417 &t
o} FEHS O1iDrIl(GFc 20mm)Z GBI, UG
g 7 544 }04 FEEE Uk FEE 05
ethanolol] 314171 & 2E] (045 pm)E EIAA
&3t

2. Egpamel &
Xenopus vitellogenin A2 estrogen responsive elements (ERE)
7b % ¥ RS EREN9VS HARE S Vit ERE &

878k= promoter® UEAXl adenovirus-2 major later

o

promoter (AdZMLP)w)Ql cloningE A3} Y ¥ oligonucleotide
59 sequenceg Table 10 LIERHRICE AdZMLPo dYsh=
pligonucleotide F 71=tE€ annealingdlq 01571t DNAZ TH=
%, 0)& WA pCAT-Basic (Promega, USA)S] CAT F8A} A&
0} Pstln} Xbal B Qloll A8l pCAT-A2MLPE #5319
ERE1190]] 3iedh= oligonucleotide F 7Pe+& annealinggl] ©|
&7l DNAEZ Th= ¥, o]§ pCAT-AA2MLP9] Ad2MLP
promoter A}E9l HindII9} Ps 9ol Al5kd pCAT-
ERE119-Ad2MLE &3t

Table 1. Oligonucleotides for plasmid construction.
Ad2MLP

5-GCTATAAMAGGGGGTGGGGGCGCGTTCGTCCTCAC
Pstf
Sense TCTCTTCCGCATCGCTCTCTGCGAGGGCCAGCT-S

Xod
5-CTAGAGCTGGCOCTCGCAGACAGCGATCCGGAAG
Xba,
Antisense  AGAGTGAGGACGAACGCGCCCCCACCCCCTTTTAT
AGCTGCA-S
Pt
EREI10
5-AGCTICGAGATCAGGTCACAGTGACCTGACTCGAC
o
Sense ATCAGGTCACAGTGACCTGACTCTGCA 3
Psh
5-GAGTCAGGTCACTGTGACCTGATCTCGAGTCAGGT
. Pst
ANSENse o AGTGTGACCTGATCTCGAS

Hindlll

3. Al ZufQ} U Transient Expression Assay

MCF7 A% % American Type Culture Collection (ATCC,
USA)llA BE3K4TE MCF7 MEFEE= 10%9) Fetal Bovine
Serum (FBS, Bio whittaker, USA)S Z#dH= Dulbecco’s
Modified Eagle’s Medium (DMEM, Bio whittaker, USA) i X &
0183k 37T, 5% CO; incubatoroi| A} Wi &SI

MCF7 cell® DMEM tHXlol subcultureghkd 484]17F Zoi
transfectionSIAT}. iR cell2 phosphate buffered salineE 2
¥ AlH F, FBSE ZESlAl %v DMEM 2 mio] shksidict
Transfectionoll Al&$F pCAT-ERE119-Ad2MLP -gﬂﬁ:ﬂlf—'_%_‘j
Plasmid Maxi Kit (Qiagen, Inc., USA}E Al2dkd =2elGISiCt
FBSE Z @Al %= DMEM 250 plofl pCAT-ERE119-Ad2MLP
DNA 5 ulg @& & PLUS reagent (Life Technologies, USA)E
5 ul Hrislo] ZUAEA E8S F 4ol 15837 YRIsiH
Plus reagent®} DNA ZE§i (8 hHg 9=t el
Lipofectamine reagent (Life Technologies, USA) 5 ploil FBSE

BH51X] G DMEM 250 plg ol EgHst 8N (89 INE A

28 &, 8N 17 1§ E§0I 44 YRS} 158 F,
Fd1¥ MCF7 celldl #7131 3417 wigkst S 20%9)
dextran-coated charcoal stripped FBS& Z§&H= DMEM 2.5
uE FHrKIact

Transfection0] $FH 1 A7t &, A|RES 2
251t 2 A129] £EE2 HEEET 500, 50, 5

2t 5up MR
ug/ml L&
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AMSEIN T, EEEXE 018% 17p-estradiol (RBI, USA)2 S
=% 107, 10%, 10°, 10 MZ A}23I%Ch 1 &, 48417 S0 vl
g oI MZE 343l -20TolA] 58, 37CollA] 58 50t
43 91231 cell S lysisP &, 14,000 xgollA] 58 FoF AA2z)

5t 4159 200 plE Fok chloramphenicol acetyltransferase
(CAT) 88g ZHsldct CAT &4& CAT-ELISA Kit
(Boehringer Mannheim, USA)E 0]&5}d Manualol] Wi} 5@
819t CAT &4 Z3= BCA Protein Assay Reagent kit
{Pierce, Rockford, IL)E ©1838] £8¢ 2 FEES e
oF FFEsIA

ih]

1}

1. A AEZH elZe Felanisy 25
Aol ZgHE ol AEZo] 9§t HANHE Xenopus

(=]
23y

vitellogenin A2 ERE7} & ¥ 9h=ig ERE119™9} HARAS U}
EbiEN ERE  EHg Q76hz  promoter2  EZ

adenovirus-2 major later promoter (Ad2MLP)”7} gd&& o
AR CAT 2] ZE] Z@}A0]|59) pCAT-ERE119-Ad2MLPE A}
g5l dAI8I¥E). Ad2MLPS} o]&71et DNAE  pCAT-Basic
(Promega, USA)Q] CAT JHAl Aol ARGl pCAT-
A2MLPE FZ3I911, ERE1199) 0]F7pt DNAE pCAT-
Ad2MLPS] Ad2MLP 4Fol Al AdAEZH dhad 2lE
B ZglAn]=9] pCAT-ERE119-Ad2MLE F&3I%ch (Fig. 1).

PCAT-ERE}19-Ad2MLP
{4494 opl 5v4o/

Fig. 1. Construction of estrogen responsive reporter plasmid. An
AJPMLP fragment was inserted in Psh-Xbal sites of pCAT-Basic yelding
pCAT-Ad2MLP. And then an ERE119 fragment was inserted in AHindlli-PsA sites of
DCAT-APMLP  vyielding  pCAT-ERE119-Ad2MLP.  CAT:  chloramphenicol
acetyltransferase gene, Ampr. B-lactamase coding region, SV40: simian virus 40
small T antigen region.

Table 2. Ethanol extraction of oriental herbal medicines

Sample Sample weight (g) Extract weight (g) yield (%)
Platycod radix 100 36 36
Astragah radix 100 37 37

Glycyrrhizae radix 100 19.3 19.3
2. QAEZA RAIEEY £&
), 47, 229 AZAIF 100 g S E FE5)1, =

@6‘

53} & SAUAGI TE FESE YT (Table 2). 0152
S OF 4%~20%Z YUY FEHoIM 71T 2 88 L
WL P& RFB0IM 71 £ $88 UBKICH (Table 2)

FAlgHe 845
Sl S E2Ar|Ert TYE OA w8
& AEZFE MCF7o] tetrlel dd FEAIRE AEST 500 u
g/ml, 50 ug/ml, 5 pg/mio} EHEE NEFSE M5l MEF
ol NEIFINTL, EFERZA] 17B-estradiol2 FE =T 105, 107,
10" Mol BT E &Melsldrt. Fig 2= olBl80HS AMelsh ME
ol CAT €4 € 12 3l e o o) 559 ZE FEAEE
Aelgr MZ FE2 FZEEZ9] 17B-estradiolS Az MZ Y
CAT €4 g n|ust Zuolct. 44 F£E9 CAT 42500 n
g/mlo] S0l EEEZQ] 17B-estradiol] =T 10° MoilA{9)
241 22 59 dAEZH &8 FHE LIERIALL 50 u
g/mlo] ETolAs 17P-estradiol?] & 10° MollA19] &4
10° Mol A9 84 AlolY dlAEZA &4 ARE VBRI
£ 5 ng/mlo) EFolAlE 17B-estradiol®] &5 107 Moil4{9)
53} =g Ao AAERY g4 guE LIERNRITH (Fig
2). &, 500 pg/ml L2 A FEAEE dHSE MeEI$H X
ol Hle) ¥ 3.2 o) BEQ B4E LIERARCH (Fig. 2). 50 ng/ml

L9 4dF FEAEE dBES A2is iR dlol o 29
B} HEo] €4& VERIRIAL 5 ug/ml 3T Z
19 ) B} 84S LERARICH (Fig. 2). o] ZTE 2

3. 48 FEAEY dAEZHA
A AEZA vhsd 21EE

@ zlq_g\::o Ok

28 F&4

=20

Bolle= BEEHY s G390 oAEEH 48 UEhE
dAEZA FAtEZEo] XEE /Aol FIHAC
CAT protein
(Fold to EtOH treatment)
S S S
5 pg/mi ] j ’ l,.
Platycodi radix [ 50 ug/mi -‘:E-q-
extract |
500 pg/mi | . .
17-estradiol [ e
Ll P E—
Ethanol -{:1

Fig. 2. Estrogenic activity of Platycodi radix extract. MCF7 cells were
transfected with pCAT-ERE119-Ad2MLP using Lipofectamine. Transfected cells were
then treated with Platycodi radix extract, 17p-estradiol or ethanol as indicated
concentrations, CAT actvity was measured using the CAT-ELISA kit and
normalized to protein concentration of cell lysates. Means + SEM for three piales
are shown as fold compared with ethanol treatment. *ANOVA p (¢ 0.0001 compared
with ethano! treatment. This expeniment was repeated at least twice yielding

reproducible results,

4. &7} FEAEY Oﬂ 22 AR BE

7] FEA189 B2k 44 FEAEQ vIKT Gy &
g8 VeixRr 1 %E 9] 8k & 43 F&A1g0) vid
THOE Iirt 7] FEAEE 22 FEARY 824 2

- 1056 -



In vitro BEAIAHE 0183} 34 FEEEHEIY d2EZW §EY BE

2 ZHCE AMElBIMLh Fig 32 olB2Te IS Az
CAT 842 18 519 w9 d8} 8&9 &) FEAEE A
23t ME E2 TFEZQ! 17B-estradiolS A |5 M I Q) CAT
Y& umgt Ayolct. 7] FEE9 CAT 4 500 pg/ml
9] B0l EEEEQ) 17p-estradiold) FF 10° Moll419) &4
T 10° MollAlQ) &4 Alolgl AEZA 84 ETE UERIA
1 50 pg/mlo) B TolAE 17-estradiol®] BT 10° MollA{9) &
A1} 10" MollAQ) B4 Alo)g] Al AEEN 84 FHE LEM
Rk EF 5 ug/mle) HTolAE 17B-estradiold] E5 10" Mol
A9 g4 visst BLol dAEZA g4 a3E VERIICE
(Fig. 3). &, 500 pg/ml HEQ) 87| ZZAEE oBF2E Ml
ol Bla) o 28 v} HLo 848 LIERNACE (Fig. 3). 50
ug/ml ELO 7] 2EAIFEE oBEE Mg thETol vidl
oF 23 o HEY E4E UERIRL, 5 ug/ml 559 &) £&
22 o 19 1) FTY &4 & LIEMIAL (Fig. 3). o]l ZAZ &
7] FEB0T EEESUM U g AERA 48 L}
EllE AAEZA FAEZHO X S0] ERIERUCT

CAT protein
(Foid to EtOH treatment)
° 1 2 3 4

L L It )

[ swom |}

Astragali radix
extract

soopgmi{ k-
17p-estradiol [ wmd .

B ——
Ethanol -::1

Fig. 3. Estrogenic activity of Astragali radix extract. MCF7 cells were
transtected with pCAT-ERE119-Ad2MLP using Lipofectamine. Transfected cells were
then treated with Astragal radix extract, 17B-estradiol or ethanol as (ndicated
concentrations. CAT actwity was measured using the CAT-ELISA kit and
normalized 1o proten concentration of cell lysates. Means £ SEM for three plates
are shown as fold compared with ethanol treatment. *ANOVA p (¢ 0.0001 compared
with ethanol treatment. This expenment was repeated at least twice yielding
reproducible results.

5. Z4x Z&A59) AEZA RALETHS AS

UE FBAES PSE 0 U ) FBAZEN 015D
Yuo BEABS UEhINE 1 SHY BEE 23 ¥ )

ZEAEE 03] YR o Ikt 2R REAEE 2F &
BAIRS B2 22 2NOE MBSt Fig. 4& ol
g Al ME CAT 4& 12 3N E Wl o8 559 2
E REARE MR AE &2 TFEZQ] 17p-estradiolE A
2Igh ME9 CAT &4 g ulugt Zijolct. ZE FEES CAT
EHE 500 pg/mle] SFolA EFEEZQ] 17B-estradiold] 5%
10® MollAlQ] €43} 10° MollA{Ql &4 A1o]Q] I AEZA &4
BUE LERAR L 50 ug/mlQ) STollAE 17B-estradiold] &
10" Mol A1) B4 8153 BT ol 2EZW 84 F3E U
ERJCE S, 5 ug/mle) SEolME FOSolAEZN &4 §

o

e UERAR 2 (Fig. 4). &, 500 ug/ml 559 2
MBE o2 HEIS A HI3) o 29 v BT
VIERNRICH (Fig. 4). 50 pg/ml 559 2% ZEAEE o
A2)st ATl v13) o 19 M) HEY B4 LI
g/ml S5O ZE FE2E olHEe XN2lP ETY 22 3
O §MS UEkTh (Fig 4). o 2BET 2E 2&Sol 500
pg/mist 50 ug/mld) £ EEolAT EESLD Bl%S 53}
o AEZZ BHE LEMIE OAEZH SANEZO] B8
o} 180l BYIFIRUCE

P
S e

T
= Mo mo ww

d

fjo

Ko
(6]

’

CAT protein
{Fold to EtOH treatment)
[ § 2 3 4

extract

101 M ;- .
17p-estradiot [ 10OM i

Glycyrrhizae radix [ 50 ng/mé L7 0
5

Fig. 4. Estrogenic activity of Glycyrrhizae radix extract. MCF7 celis were
transfected with pCAT-ERE119-Ad2MLP using Lipofectamine. Transfected celis were
then treated with Glycyrrhizae radix extract, 17p-estradiol or ethanol as indicated
concentrations. CAT activity was measured using the CAT-ELISA kit and
normalized to protein concentration of cell lysates. Means + SEM for three plates
are shown as fold compared with ethanol treatment. *ANOVA p ( 0.0001 compared
with ethanol treatment. This experiment was repealed at least twice yielding
reproducible results.
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RjAe ERSHL Qs BHSOLE AE Bolie UFE vt
ERE 280l Bl Atk &2 o] ool thgh Bo] uxE]
WA HEE JBEY 4 28 4oids 23 mgile &7
7t AARE SR gaist JATIA ok 2= 1ol g 3
o] oty Zu9| AlWE o] AE oY AASZ Lo
mEol o2t B HABEE o8 Yol Y fELES &M
glod B diger W ARA2E AKShe 89 AAY 71sE
ZE6h= 7154 AlE0l g A7t &) AEE L U FA
olct. S4loll Eeimlo] Y YEIEHER & 2 W B
o] Hal e AEY dAEZAE SIE7 GHEY AT
Ao} F=ol TFo] BTk 5l B2 7IthS) thydol 52 et &
HH oz Algol EXdle AERY RARME 710 84S
IP|EAAERZ0|2t REX, S| B LEE] HFT] o|F
9] ool UM ALEZZ thRZEE & 4 Arke 7Hs4dl
IS AFEI AL BAE I kY. o] @FalXE E3), #
HollAl Bo] ABEHIL Qe ekl Boll L= A HeE
7ItiEl = SOl EAAE 2ol £E & BRo] 9FE dBiieH,
Adr] BE 8 dlAEZH0] ZAamE HE7) d8se 9
3 XM ZMY T AE NLBh] st 7| ZARE M Sdrt
55l AELANET ARBEI U0 227t &6 HE + JYe T
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SHEES o183l AAEZA HAMENE 7K AEHE 9
gt AXNE NUBIO A oHEQ TEE A9 QX 28
ol g ARHE £Y + U ALE 7ivi¥rth

o] ATolAE AAEZA £EAE Uil HOZ g
1 QA Fetet Ml EF MCF70] ol ~AEZoll ¥1834 S LEW
£ JQMe CAT 2l 2B E2tAn| =9l pCAT-ERE119-Ad2MLP
TIgHin vitro BEAIAH (Fig. 1)€ B3I 23, 87),
E B9 gl FEE tiet dAEZA eHE S
(Flg -4). 11 23, 48 FEE0A 7HE 22 dAEZA Y

S VBN (Fig. 2), 871 788, X2 FEE €08 0 &
dol oy} (Fig. 3, 4). B3, X FEE 22, 5 ug/mio)
22 sholAe dHEE Mg tETol vid] 293 Xlo|E
HOIA] 24Ut (Fig. 4). olcit ZAEE Sl HE AlZUE
BRI AE o TeiS0] SHEQ] AAERA FAlA D
£ UERICH= AKE B018 4 ank.
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e M1
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=
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WOFR7} ZHX AL e AAEZA RAEER

AT 0|8 Jhsdithe A g B3le, o
= o188 #F71 0159 ol YA
IAEZA hHEES 8 2 Qe OIS NEHE & Y= Ths
HE BoiFe ZAE AlgErt. w3 ol ARl oA
EZ u8Y BIEE AA-HY gl 98 AERA RANE
9 BT 4l AH 719g ALE 7t
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