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Effects of Ginseng Radix Against Osteoblasts Damaged
by Endocrine Disrupting Chemicals

Gi Youn Hong*, Seung Taeck Park', Byung Hun Jeor?, Eun A Seo®

Department of Obstetric and Gynecology, School of Medicine, 1. Institution for Medical Science,
2! College of Oriental Medicine, 3. Medicinal Resources Kesearch Center, Wonkwang University, Iksan, Korea

In order to evaluate the effect of Ginseng Radix(GR) against endocrine disrupting chemicals(EDC), cultured mouse
osteoblasts were preincubated with various concentrations of GR extract before the exposure of Bisphenol A for 12
hours. Cytotoxic effect of Bisphenol A was measured by the XTT assay. In addition, the protective effect of GR over
Bisphenol A-induced cytotoxicity on osteoblasts was assessed by the DNA and protein synthesis in these cultures.

The results were as follows :

Osteoblastic cell viability was decreased in dose and time dependent manner after

exposed to various concentrations of Bisphenol A. Midcytotoxicity value(MCV50) of Bisphenol A was determined at
6uM Bisphenol A after osteoblasts were grown for 12 hours in the media containing various concentrations of
Bisphenol A. Amount of DNA synthesis was increased in dose-dependent manner after cultured osteblasts were
pretreated with GR for 2hrs before exposure to Bisphenol A for 12 hours. Amount of protein synthesis was increased
in dose-dependent manner after cultured osteoblasts were pretreated with GR for 2 hours before exposure of
Bisphenol A for 12 hours. From these results, it is suggested that Bisphenol A was highly toxic by the decrease of
the cell viability, and GR is effective in the prevention of Bisphenol A-induced cytotoxicity by the increase of DNA and

protein syntheses in cultured mouse osteoblasts.

Key words : Ginseng Radix(GR), Bisphenol A, Osteoblast.
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S22 3l &4 EM Z digt A e

42 BFRUEAY Aol HEHAIEY £X ¥ & VIAE
o &ge Ve, 85 g ¢amht BeEse e 59
OIME TS FES A2IFHEE UERITIL BIE vl Yo
ol BESEEY LFQ To]S419) FHZE vt
AUTHL MAIE v} YTFM. Tehol MZuigriso] gl B3
HA EF AZ9 FFolt YT MEE NHOE & B
g 4 QA FYom™, wat MEF7) 7} Fot © AlZho] S
U3 B S BIEE 4 Qo) MEYo] Holurk= AE a2l
M ZE o83 HH Y & AT 718 At
ABTTE ARFoIL UTP. TiSo] AFE g 18aT
U R8H HI9 Ao €80 SELERYo] BES 45
oA B ES) AERYS e 53 HEe sl Uk .
B 7= @43 229 ¢EQ! Bisphenol Aol thel QIXIFEE
9 glo] ABE FAKY| Yol YHERE Bl mgst
ZRAZE MEE Bisphenol A9 MEEYH ZEE ZARIL &
Aloll Bisphenol A9l EXZIg0) ) QUEREEY BolGTE
ZAIBKACH

SEREROT

1. M8
2 Agol AETH SES d3uthl SEAISYA] &
2l AKBEQ A7 Uiyt 453 ICR ABS MFAE AE3SI¥Ct

2w
1) oy 2%

slomiol ER4E B Zehadol WL W2IE Rk

ol 2417 EQ AEYIZ MY F 3,000pmoiA] 2027 A4

glgil Ad sEVNE dY 55T & SEAZI0A 24A1kE
B &2 HZol &L AFE Uk

2) Alok HZ

B 4ol A3} Bisphenol A(Sigma)E Z}z} 2uM, 4uM,
6uM I 8uMO] X AENME nhEo] Wokdol AESH IS 48 g
2 WQ% g2 AF vy HIlsld ARSI
3) AIE i

Michikawa 5”9 HE9 whdol wat 4319 SHOTRE
Fadlel 2elgaldsliel e Eelsignt SRAEE 3o
Z5kE uierloll 1 x 10°cells/well®) WEE 4PEEI 96-multiwell
of Yol BF5Inct EFE MEe COA 27014 58 59t v
sl o YRS 3kt LEslod FAUCh wigo] AFH
A EE oIE MElskAY AEISIK 2 gl sl st o}
S o7t Zatwo] UA 22 YA HEFOZE sl Hla
Z Ak
4) BHE5EE9 Az

AHAZE SO IS ZHMEE 12417 BOF 2~ 8uM 5
%9 Bisphenol A7} EEHE viHollA] A2IBt & Bisphenol A
7} A Z YEEo] miXle ge2 RABIEL
5) ekxjel Az

A oYt SRAZE 247t 59 Ginseng Radixoll

Aeld c}2 6uM Bisphenol A7} ZEHE BigNolA] 12X B
ot Me)¥t & oixi7} Bisphenol Al n)X|E HES XAISKICH
6) ME BEE ZA}

2~8 uM9] Bisphenol AE ®iQ} ZRAMIEol BBt &
Bisphenol A7} ZTAMEo] mAlz ZHEAS} olol il
Ginseng Radix®] & XTTEMRol 9sla ZAIBIFTE
7) DNA 358 &3

Alorolut SiE A2t SR EZE PBSE33] AA & 3H
thymidineo] 10uCi/mlZ EgHe viYJBOZ Wkt thS 1R}
BQ MElsict. A2l & DNA gH8g oA the Ca™ut
Mg*7} Qi PBSE MIASICE MA % Whatman GF/C glass
filter paperZ 83} L} scintillationollA] ZHBIATE
8) pialgty &3

i HYE AFAE S viYst MEE PBSE 33] A
A & 0IM NaOHZ 1X]7} SQ MEjst th2 MZ2E 83l
540nmoflAl BBFETAZ FHBINUCE IETNAZE UFET
9] bovine serum albumin(BSA, Sigma)S AF2EIT}
9 EA4 Az

B 49 Al tidt f98E ANOVA 95k e,
Z} F7100 tiBt Aol Student's t - testE AASINSH ptol
0.05 o]5lQl A%t AT ALE BTt

2w

1. 825229 E4a0
1) skol Wa g3t

Biphenol AQ] EHEUE FASE] Y6l Bisphenol A7}
2~8uM7HA] ZEkE Z3Z1o) midolA] FRAEZE 12417} E¢t
HieF & Bisphenol A7} FZAZol mX)E= AE YEEES X
ol 81wkl E ZA: 2uM Biphenol A HZ)olAlE 826%F LI
Ebt O™ 4MollAE 69.4% 2 LIENGT). 3 M} 8uMol| Al &=
212} 47.8%(p<0.05)9} 23.6%(p<001)Z 242} LIERITHFig. 1).

Celf Viabilty (%)
s

Conrol 2 4 (] 8
Baphenai A{WWmi)

Fig. 1. Dose-response relationship of Bisphenol A in cultured
osteoblasts of mouse. Cytotoxicity was measured by XTT assay. The results
indicate the mean+SEM(n=6). *p<0.05 *p¢0.01

2) A7l wE H@Ek
AEJAIZio) wkE Biphenol AQ) BHENE KA Y3}
o] 6uM Bisphenol A9 ETL A FRMEES 3 ~ 2447} S0t
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tlg} & Bisphenol A7 ZRAFo| U|XE AZTUEEE UZE
T3 810 RARGE @3 3417 MelFolile MEYEES0] 88.6%
Z UEGCH 6417 ARl 72.6%, 18] 1 1247 24X] 7}
Ae)TolAlE Zkz} 51.7%(p<0.05)%} 36.2%(p<0.01)Z UIER} A]
7o) Ad4E Biphenol A9} ME EHFI} 716k ALR
UEhdTHFig. 2).

Cell Viability (%)

uMSisphenct A (hr)

Fig. 2. Time-response relfationship of Bisphenol A in cuitured
osteoblasts of mouse. Cytotoxicty was measured by XTT assay. The results
Indicate the mean+SEM(n=6). *p¢0.05. *p(0.0?

2. $IH S 20 e GRY F&
1) AZ YEE| MR F

Bisphenol A9 =4 Filoll thgt GRO Bl G E 1HG
7] Y15kA Biphenol A7} AElx]7] 2413 A GRo| Z3He i}
Aol FRAEZE Nelell MEYES] il & FA
3IXC). Bisphenol Aol L EA]717] 2417} Holl 25 ~ 100ug/mio]
STZ GRo| Z}z} Zahg uligAollA] 2 ZMEZE X2l & o
2l 559 Bisphenol Aol 6A17HEQY =&A17]1L 0]9] HEHE M
% BEZ SHOA XTAISIACE Bisphenol ATFS AEIY AL
AEol WEES N6%E UEhGI, 25uM GRAEZ|ZOAE
453%Z LERG2M 50mg/ml}100ug/ml GRAZIZOIME Al
Z WEG0] 712} 78.5%S} 86.3%(P<0.05)2 LIERITI(Fig. 3).

full

Bisphenol A

Call Visbillty (%)
[

o

25
GR (i)

Fig. 3. Dose-response relationship of Ginseng Radix(GR) for its
osteoprotective effect on Bisphenol A by DNA synthesis. The results
indicate the mean+SEMIn=6). *p(0.05

2) chlZl gHdol mlA])E FE
Bisphenol A9 S4 &0l thdh GRY WoIguE o
7] 93ld 2 ZMIEE  Bisphenol Aol 6417 ot L &EA17]7]

2417} Holl 20 ~ 60ug/ml GRo} 242} 3t wjdoA] 2
MEE A2 $ 0l9 BT P BHE SHolA Tk
Xrt. Bisphenol ARMS AEIgH 22 whld §HE80] RI%E
LIERd Zoll u1310) 20uM GRS} MzlolAE 62.7%, 40ug/miSh
60yg/ml GRAZIToIA & AEY TiE 4 80) 242t 825%
(P<0.05)} 924%(P<0ODZ VIENITHFig. 4).

Protein Synthesis (%)

Bisphenol A 20 % L]
GR (uMiml)

Fig. 4. Dose-response relationship of Ginseng Radix(GR) for its
osteoprotective effect on Bisphenol A by protein synthesis. The
results indicate the mean+SEM(n=6). *p<0.05 *p{0.01
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XA ZEE 29 HHo] AAORA SUESH Ut
ol A7) wRol FEoly StiEE9] YWeld sidoll) ol
e 21 e £Q3 ARE AXBHL UK. Zzhol
Az Y7ol gl RaEBA JAF alge SEMNEE o8
sl FEoON EUiEET Ze E9 Hold olg XFEH ¥
TS 93 A7t ) o)A L YT, wekA] = @Fo)
A #8452829] A4E0Q) Bisphenol A7} e} S A Zol 1)
e GBS ZAE] Aski2~8uMisTo Bisphenol A7} 7t
7} Zte oigolA] 6417 St uiekst T2 olo tist HEk
£ HZ YEF9 ZHolX] RAKSH Z 3, Bisphenol A= ZHA
Zoi Aeig sTol nlElckd Az MEEE FAASH ThAl
FiEd], o] Z2 A& Bisphenol A7} BIGHIF S E2A Eoj
gl SHETE 7K AsS WAFE Rolgt sHlth
Borenfreund S22 XTT50%t0)L} NR504te] 100uM o}3lo]®
IEY Tl si¥ed), 2 AEZ 7 Bisphenol A9 XTIS50
e 6uMZ LIER} Bisphenol A7} 1l E4EZY0] TFHEAY
C}. Bisphenol A9 M| E =4 & Bisphenol A7} M Z08| B3lg =
Feh= o)A A} dEtsle +£8X9 AEEAE S84
23 AES HEoh} 238 YA EZM UE e AR
ALE PP, $13, Bisphenol A9 =40l tidt SRS EY]
e M ZO) DNAGMIEHoIA RAKEY] sk sigrsel &
A EE Bisphenol Aol A2l5l7] Aol o] 559 GRo] 4%}
I aigdo)A] WA AMEIS ThS ol FEE AR FAH,
GRE HAelst 22 Bisphenpl ATHE A2l$t A ol vl &2
T AlZol DNA #HE F7Kzed ol die= GRUt
Bisphenol A8 E4Z180 Wit B EHAE 7KL Jrk= A
2 AAIBHL ATk GRS WoF k= GR7} Bisphenol A9 M=%
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EHOZ QI DNAY &4e ZF YolsiAu™® GRol
Bisphenol A7} O|RFHEALY] +8X19 AgdlE AS WES
24 U2 7Hs40l Ut o] F 7K 718 & $119) 718
g FFE ¢ U TAE 2US SHSEEY UEQ tio|g
Alo] mix] QIR oA &R SZEAY 83K oGl
271 89 Aoz AE wrlol} BEE AxE
Ch= AROITE™,
¢H, Bisphenol Acll thét GREEEC] H&g HZo i

A gHEHA xR sl wYEe SRAEES
Bisphenol Aol X2l5l7] Aol olE] 59 GREEE0| 44 =
i uigdolA] oig] Xeldh tig old HEe XA Zi,
GREZE2Z Z A Zol A He)gt B2 Bisphenpl ATHS M)
Bt Aol Hisl] M2l chiZIgtdo] MElgh skl vlzs
of E7KIRE, o] "A| GRFEE0] Bisphenol A9 E4gjo]
ol ZHFEoIRN= Ag LaFL Ut

B dgolAe} 20| Bisphenol A7} ThlARY & 2RIl
2 Bisphenol A7} IR 29 $4SEEAE thd ¢819)
Sl thal $88) 719 A5 A2S wolsla A, o
o) #odle a0 digh S48 dHEezZH Uehd
TE Yzracy?. 28 ool thd TS ARS8 /1R e ws
7] YiAlE BRE 30049 dFE 28 Yehut 438y
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Ginseng Radix(GR)7} Bisphenol Aol 9]l £418 21
AEol MXE GEe xAG] Yskd, HA o 559
Bisphenol A7} 2z} 28H witMolii E RHEE 17 &
OF uiYBt F Bisphenol AQ] M E=HFIE FHE H, 6uM]
Bisphenol AE 12417} ¢ A2IsH7] © ogf 559 GRo| Z}
7y =gk algola] 2217 EOF WA Aeist o2 GRo,
Bisphenol Ao]l 9]$t DNA £ B thil gty ox) 2Hgo] ojd
ggkg tiXle NE AR tien 2 23E ot

Bisphenol A= Xg] AT skoll Hl#lslo] SMZ9] 4
EE8E YA ZAAITE FRAM ] 6uM Bisphenol AE
12417+ B¢ AE)5k71 A GRE FAEIS A1} Bisphenol ATHS
el 4ol sl DNA e RS S7KIFnh 22
Mol 6uM Bisphenol AE 12417} E9 A2l5l7] © GRE A
R 2|8t A3} Bisphenol ATFZ A2iSH 220 didls] thM Ay
2 Rl 71 A1Fch

olal9] ZIZRE, 845229 Y&EQ! Bisphenol A< Y
% F ZAZo ZHENE VERCH GRiIF 22 S5 EE
o} Bisphenol A9} 2 =4 Z&Eg Yoldh=tl Ex8olel= A
g 4A "UCk

el 2
o] =E2 2000% AFrHSHALY wnlA Aol QA dE.
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