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ABSTRACT OBIJECTIVE: To study the effects of stilbene glucoside (TSG) on the proliferation and estrogen receptor (ER) of
human breast cancer T-47D cells, and to explore its estrogen-like effect and potential mechanism. METHODS: Taking ER positive
human breast cancer T-47D cells as subjects, using f-estradiol (S-E., 1x10~° mol/L) as positive control, CCK-8 assay was used to
detect the cell proliferation after treated with different concentrations of TSG (1x10°°, 1x1077, 1x10°°, 1x10", 1x10~* mol/L) for
24, 48, 72 h; the cell proliferation rate was calculated. Western blotting assay and RT-PCR methods were adopted to detect the
protein and mRNA expression of ER-a and ER- in cells after treated with low, medium and high concentrations of TSG (1x107°,
1x107° 1x10"" mol/L) for 48 h. RESULTS: After treated with different concentrations of TSG for 24, 48, 72 h, the cell
proliferation rate of each administration group at each time point (except for S-E. group at 48 h) increased significantly, compared
with blank group; those of TSG groups (1x107°, 1x107°, 1x10~" mol/L) were significantly higher than -E. group (P<<0.05 or
P<<0.01). After treated with low, medium and high concentrations of TSG for 48 h, protein and mRNA expression of ER-a and
ER-B in cells were increased significantly, compared with blank group (P<<0.05 or P<<0.01); protein expression of ER-f in TSG
low concentration group, mRNA expression of ER-a in TSG groups as well as mRNA expression of ER-B in TSG low and high
concentration groups were significantly higher than S-E. group (P<<0.05 or P<<0.01). CONCLUSIONS: TSG can induce the in
vitro proliferation of T-47D cells and exert estrogen-like effects by promoting protein and mRNA expression of ER-a and ER-f3,

which is stronger than that of f-E. at a certain concentration.
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TR N 2,3,5,4 IR TR
% B (2, 3, 5, 4' -tetrahydroxystilbene-2-O-f-D-gluco-
side, LA T RIFR“TSG”) , Zp i T7K , & h 24l 15 5 i) 3222
TG ME R A3, HOHC S R e 5 A R R PR
FrM il 5 R ERE Y 5 Polygonum multiflorum
Thunb. T B AR I 5, HARMFE ks OH:
e S 2R, B2 PR SR, i 5 R g
PR AT TSG BA PR WA B BTsi A | o I 48 1k i
SREFAERE ARSI T &I, T S B R MR
RFEVERT, HOK AL AT 8 5 X B0 SR B A= GE il TR BE
Il g A 2 T KA e k2R, Bl 532
I35 AT e A LR IRE T-A7D 20 B A 365 s H R4 iy
SEI A R IR, TSG Red it AR 2V T8 250, 3
PR Z KT B 5R TE ME V2R 32 K (ER-0 . ER-B) [ &
K, IR TSG HAT MEREFEIG T, T it A giZ]
FUABFFE TSG X M3 R AZ AR FHPE[ER (H) ) FL i T-47D
20 Jif 5 5 b HE ER IR 5E R, LAk — 2P AR TSG 1
PEFEVE R S AL, il ey S A M B = ARV E F Y
Wy L BB S RN PR I FH B S35 A , Ay i3 3R
PR CanzzL s 18 PSS ) SR B iR T IR IS

1 ##
1.1 {88

Eclipse TS100 % {5 ¥ & 73 %% ( H 4% Nikon 28 H] ) ;
Synergy 2 7% /W W g bR A (3 [ BioTek 24 F] ) 5
BB15 % CO, 55546 (£ 18 Thermo Fisher Scientific/2AH] ) ;
Mini-PROTEAN Tetra %! B Jjk f§ . ChemicDoc Touch 7!
1 R Ak R e RUR 22 48 .C1000 Touch Thermal Cycler
TR 5 Wi Sz v (PCR) X (36 [#] Bio-Rad 2 7] ) 5 Nano-
Photometer BT R 43I EE T (T E Implen 23 F] ) ; Mi-
crofuge 20R 7 B3 ¥ VR 5. 0o ML (32 [E Beckman /A7) ) o
1.2 #am5iRH

TSG XJ BE iy (L YR A BB AT BR A | i
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J1708Z45941, 4l : 99.9% ) ; p- M — WX HE i ( B-E., FH
XTI S RS E R A BR A | 5 1 521C022, 4l
J&:=98.0% ) ; DMEM = M B3 52U . JC 21 DMEM 5 b
R 9% WK A ( 3€ B Gibeo 2 Al L5 4 5 oA
8118240,2003881,1967534) ; Jifi 4~ L 7 (FBS) . 1 Pk Jic -
R BETT AL P B BR A 3% (CDT-FBS, LA 251 Biological
Industries 23 ] , #t5- 4351 & 1829596 , 1742900) ; 4t I -
L8 11 ( B-actin) \ER-oi {4 (S [E CST A ], #5551
9 4.6) ; R ER-BHL A (55 E Abcam 2 Al , it 45 :
GR3211677-6) ; Bt L E ALY AR 0 4 1L 2P S S Bk
F 1 G(H+L) — Pt (£ [H Jackson Immuno Research 22 H] ,
fit45-: 139799) 5 7 -5 8 2 WL L CCK-8 357 £ | 2 Jify ¢
F Rt o R R R A - 2R DU T M 5 i H Uk (SDS-
PAGE ) #E Jist Fic. il i 77 £ . BCA 25 1 ¥ 2 I 52 ik 7 £
ECL b2 % Mial i & Pt 3t P (BT 28 = KA
ARAT R F] 540514 091818180923 ,013018181008
082018180910, 081518180916, 103018181030, 0710181-
80906, 110818181108) ; TRNzol Universal i RNA 2 Ht
IR FastKing — 5 730 7 5 I il =X 5 (RT-PCR)
B & [ RARAE LB (b)) A BRA AL 540510
R6917.Q6214]; PCR 5|9 (JF 5] Je P34 i B B L3R 1)
A A TAEY TR (R ) e A PR Rl ARl —
FH(DMSO) SEFN A 43 B4k, K A ZEK S
#1 PCRE|¥MFIIRYTIEHEKE

Tab 1 PCR primer sequence and amplified segment

length
JEH gLkl THITBRE by
ER .5 -GACATGAGAGCTGCCAACCT' 41
M 5'-AGATCTCCACCATGCCCTCTY
ERp 5" -AGCTGGGCCAAGAAGATTCC-! 501
TS -GAGCAGATGTTCCATGCCCT-3'
Practin L5 -GTGCTATCCCTGTACGCCTC' 530

5" -TTCTGCATCCTGTCGGCAAT-3'
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1.3 4Hfm

ER(+) ANFLARE: T-ATD 4 bk iy i 52 1A MRk 4
ABR A wlHR AL
2 FHik
2.1 YHRALEFFRIALIE

$ T-47D 4 & T & 10% FBS | 1 % T -4% 55 2 WAL
) DMEM B 727 1, T 37 °C .5% CO, AH X FIE
BER A R IR (RE 32 200 R RD o FikIR P 1A 1T 3 d,
FHWS R 5 22 vh i (PBS, pH 7.4) W U6 2 WU , B ik &
5% CDT-FBS . 1% & -5 55 K XL ) TGl 21 DMEM = b
BRI S RE SR, AE— 25 38 0 20 % M AR P o 1
U
2.2 YHBEIETEE AL

K CCK-8 WA, B 2.1 30 F 28855 3% H AL T %F
Bk R R4S 5, PBS T PE 2 UK, 48 0.25 % 85 11
TS AL IS L DA 25 I3 i DMEM (20 15 35 % %% 41 ity
R R 110 AN ALEEFD T 96 FLAR H , B AL AT
150 pLo 355% 24 h R 40 G BE J5 5 FLRE AL 2l 25 11
4 B-E41[1x107° mol/L, A7 DMSO 5% CDT-FBS 1%
HHE R R PR JC B 21 DMEM 5 A 15 97 5 i B¢
(DMSO e ZARFR 43 H0 4 0.000 3% ), He BE 2 2% SCHik Iy
PRORAS TR i A B0 25 Rk B R AR TSG AN ]
HeJE2H (1x107*  1x107° . 1x107°,1x107 7, 1x10"* mol/L, %
JiE S 2 AR i PO 0 45 R ) AL 6 N
fLo W FIEW, 2 A4 A T 5%CDT-FBS . 1% 7 -5
5 Z WAL IS 21 DMEM 50555 35 150 pL, & 4524
AN S AR 258 A K 5% CDT-FBS | 1% ¥ - 55 55 % #L
P TC I 2T DMEM 3 B 15 72 150 pLo 4351 F 15 %%
24.48.72 hitf , BALINA CCK-817) 15 uL, T 37 CHFF
2 h, i SO EREFR T 450 nm i KA 45 FL
FIWE G BE (A) , IR 20 L 5 2% - JE 2% (% ) = (IR B 4
SR A/ IR A )< 100% . EiRIREGE R 31K .
2.3 #AfE ER-a . ER-pE B RiLF RN

K F Western blotting 7450 . H“2.17 301 F 28 45 47
LA X6 B0 A 4 3 0 i it 5, I PBS VS VR 2 IR, &
0.25% IR EE BN LS , LIS L3 9 DMEM = ks 5%
TR R L L5 | FE 4 1< LSS ALIER T 6 FLAR P, 45 9L
SRR 2 mL, 3555 24 h AR ARG RE IS R HL AL ST
25 S-E4H (1x10* mol/L) I TSGAIK . o i e B 4H
(M 22" Mg Rk E) , BH AN EZ 1.
W 3E I, 25 FT4H A 5% CDT-FBS | 1 % 75 -5 55 &
WHTHY TCEYZ] DMEM MR 72 2 mL, & 45 25 41 A
A 2511 LA I 5% CDT-FBS . 1% 5 - 55 55 25 AL I G
fr4T DMEM S5 350 2 mL. 353548 hJ5 , WeAE 4 i,
2 i S 47 L L) 12 000 r/min B0 15 min, B E
TH W BCA W 2 25 e B . B8 11T 100 CAE M5
min 5 , B 20 ng 47 SDS-PAGE., Hi ¥k J5#4#% % PVDF fiit
b, &R E 4] 15 min, /il A ER-a . ER-BAlS-actin — i (7
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FREEFI A 1:1000),4 CHFR R FH = S L H e
ERIRER (TBST) VI BE 10 minx3 U, A 4t (R ke i
K11:10 000), ZE WM E 1 hy F TBST 7AW PE 10 minx3
K, A ECL B )5, TH M R E R R 58 L
6. ¥ Image-Pro Express 5.1 F {4 43 Bt , LAAH I 2 11
Ej N2 B-actin Z54H7 1 K BEAE FUABLAE R B AR SR 1Y 236
Ho FIRREEE 3K,

2.4 #AfEH ER-a . ER-p mRNA Rix &2

K RT-PCR VLK o BC“2.17 50 R 22485 5% H AbF
PRI B AN, $52.37 TR et 3% A4 A2,
e 3N E L. B3R 48 hG , WAE 4N, 2 I TRNzol
Universal & RNA $2 5G] 50 BH 5 7 2 #2 LR RNA, i
FHR SR A Y66 BT LA (R A 0w/ Ao o (L, #5712
{E ky 1.8~2.0 B e B IL 4l 457 A il e 2ok ™) . S
FastKing — # % RT-PCR i | & ot B 5 7 ik #F 17
RT-PCR. W& % (50 uL) : & RNA 2 uL, 2xFastKing
One Step RT-PCR Master Mix 25 pL, 25 X RT-PCR En-
zyme Mix 2 uL, B/ T #5194 1.25 pL. JC RNA fif 19
ddH.O 18.5 pL. JZJ¥ 214 : 40 Ci¥i%% 5% 30 min; 95 “C i
5P 3 min; 94 C7AEPE 30 5,58 CCIB K 30 s, 72 CHEAH 30
s, HAFIR 35K ;72 CTRAEM 5 min, P8 P117 1.2% B
R BRE I LUK S L T R R U R RO R R G
1% f#i ] Tmage Lab 5.2.1 544347, DUR I 3 R 5 Py 2
B-actin 5547 I K BEAE LU (B4R R H AR JE N mRNA 9 3R 35
H. FIRREERE 3K,

2.5 FitFHE

K FH SPSS 17.0 B xt s b A T g i 1o br o T e
BELA x + s 2o LA SR BRI 3R Oy 2293 P<
0.05 A2 A G L.

3 H#HR
3.1 TSG Xf T-47D £ B 358 i 24 i)

525 U4 He 3, p-E 4RI TSG 4%k i 4 45 1) 1]
(BRB-E.4148 h A1) 1 4 i 14 5 46340 J 2 -1 (P<<0.05 5%,
P<0.01), HHZ572 hBF TSG 1x10 7, 1x10 °, 1x10"°
mol/L 25 F) 4i i 384 5 2R 1) (i 3 v T B-B. 41 (P<<0.05) , i
W2, AR ARG AW L) 131075 1x107° 1% 10"
mol/LAER TSG I v BE A 7 5 210
3.2 TSGXf T-47D B ER-0 . ER-pE A RIZH I

5o A S, & 4A 25 AN P ER-o . ER-BEE 1Y
Tk ETE, B TSGRk BF 41 ER-PAE [ 1 £ ik
R EE TAEH(P<0.058; P<0.01), Ht, g-E.4
4 jfg H ER-o  ER-B AR [ A9 3R 3K 1 43 B 3 0 1 56 %
29% , TSGRk BE L 4 rp ok B P ek ik
FIEH T 61% .69% .30% (ER-0.) F1 83% 28% .34%
(ER-B), LAl 1. #3,

3.3 TSG *f T-47D Zf s 7 ER-a . ER-p mRNA & i% B
=

5 A A, S 4 274 A e ER-a . ER-B mRNA
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F®2 TSGXfT-47D HARUIETERI R0 (x £ 5,n=3)
Tab 2 Effects of TSG on proliferation of T-47D cell

(xts,n=3)

L] A, %

2%h 48h 7h
SH4A 100 100 100
JEA 118.99+7.03* 138.95+22.41 13207£120°
TSG 1% 10™ mol/L4L 11246601 145.86+29.29" 137044335
TSG 1% 107 mol/L4L 109.23 £4.68° 14827£33.71° 14726494177
TSG 1x10° mol/L4 115.38+3.43* 147.29+22.99° 15113112617
TSG 1% 10 mol/L4 113.35+0.88* 146.01+23.75° 148494855
TSG 1% 107 mol/L4L 112654279 142.05+6.33" 136.39+7.18"

W A5 R, *P<<0.05, 7" P<<0.01; 5 4-E.4H b4, "P<<0.05
Note: vs. blank group, *P<<0.05, * * P<<0.01; vs. B-E. group, "P<<
0.05

ER-a - 66 kDa
aud GE) SN .=

pacin -—--- o,

24 B-E. 41 Tse{M< Tslgngm TS’G e
BEl1 TSGXIT-47D 4l + ER-0 .ER-BE B RiZ M

B Rk
Fig 1 Electrophorograms of the effects of TSG on pro-
tein expression of ER-a and ER-f in T-47D cells

R 3 TSG X T-47D 1 ER-0 .\ERPEB R H
mRNA RiZEHFM (x+s,n=3)

Tab 3 Effects of TSG on protein and mRNA expres-

sion of ER-a. and ER-B in T-47D cells (x * s,

n=3)
iH;‘!U %D mRNA
ER-a ER-B ER-a ER-B

SH4 0.858£0.062 0.550+0.028 1.680+0.022 0392£0.014
PEA 1340£0.102°  0.710£0.166° 2.057+0.034° 0.49610.017*
TGSk AL 13780051 100610022 2.546+0.018" 0.765+0.035°**
TSGHIRES 1453200907 0.705+0.034° 38150078 0492£0.027"
TSG R4 LU3£0017°  0.739£0.043" 237120029 0.905£0.026°

0 G2 AL, *P<0.05, **P<<0.01; 5B-E.41 H#: ,*P<<0.05,
#pP<0.01

Note: vs. blank group, " P<<0.05, *
0.05,%P<<0.01
fIZe A8 B 2T, H TSG &Y 20 ER-a mRNA LA
Fe TSGR i 20 ER-p mRNA (R IA B B EH T
B-E41(P<0.058% P<<0.01), JLrr, B-E. A1 4fifflH ER-a.
ER-B mRNA KB 753538 N T 22% .27% , TSGAIK
TR R R AL AN R AR mRNA [k B4 B T
52% 127% .41% (ER-a.) F195% .26 % .131% (ER-B) ,
TENLE 2 323,
4 itig

WS R R AR P B MR N BRI U L bk

*P<<0.01;vs. B-E. group, "P<
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ER-a 421 kDa

ER-B

501 kDa

530 kDa

CL L1 L
- - - -
) ) e

P-actin

23 4L S-E4L

TSG ik TSGHiHe  TSG ik
£ A e

B2 TSG ¥t T-47D 4 il 1 ER-0. . ER-p mRNA X% %
M fg BB ik =]

Fig 2 Electrophorograms of the effects of TSG on
mRNA expression of ER-0. and ER-f in T-47D
cells

AR E R T AR AR i LA B O I T

SR RE T B EwEAE Y R KPR

05| & —RANVBG, U RE A E AR O

PR, PEE R T A P I I AR 5 RIS U N

PR ZIT IR RIVE A 2, HOAT 3G R AR P i

9o CUNFLAR I 18 N B 55 ) A AR i KU, ALk, A

[ SN/ P R M 2R T T 7 B 2 ) e B

FHOCHIFE (S 2 —1

TP MEL R AT 5 ER 2565 T R FEMEPC R AEVE AT 78

JETY ER kKM R, 2R ] B iR J* BSR4

ZIAZEEAE GO M B B REERES T, ER EEALFE

ER-afll ER-B , H:Hv ER-au %) 3 F1 Ko S 443 4 v

TSG & 251l B 5 i 20 PR R ST, B I o e I AR

PR A — 7 A R . i — 2Tzt

G B IS RN P SR AL, AR BRAEUAL L ER (+)

TAT-D 4l G2 AL 5 A 35 19 ER , 5 32 Ml 3R sl vk

REEY BT MBS AE , 2 F TR AL A YR A T

()8 P BRLRR") S X4, DLB-E. Ry B XoF B, 3 2o AR 4

IG5 58 T AN [ MR BE TSG X 4 ff 14 58 Fl ER 335

R

CCK-8 I 45 3 i/, 4525 2 20 A5k ) o5 (B B-E. 21

48 h M) AN Al e 5525 AL B 35 T, 25 72 h

B TSG 11077, 1x107°  1x10~° mol/L £ it 4 a1 ¢ 2% 1%

BEETLEA . XN X2 TSG ¥ HA

ET-47D A M A /EH , H TSG (11077, 1x107° 1%

107" mol/L) By A H4-p 2L Bsf 18] WT B 45 PH P X REZG B K

FEABGE L R A R B, TSG 45 Uk B 4L 4 fr) B4 5 R 2 A

JeTt e E BRI a3, HAEWREE R 1x107° mol/L(24 .72

h) sf K B EAE ; TR, TSG7E 110 *~1x10"" mol/L [k

JEE O B P 28 AT S 2 A U T-A7D 40 A B, BRI 5T A

LGP T 1x10°.1x10 °.1x10 " mol/LEH TSG J5 4Lz

s RN OF (AN EIN= 735 8

AWF5E E— K F Western blotting 325 il RT-PCR %=

A3 S0 5E T A A M P ER-adE 1 K H mRNA (1263515

o SR BN, &4 25 AP ER-afE [ & H mRNA

() F AR A B E T, H TSG W B 41 ER-a
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mRNA )5 w1 035 5 FA-E 2o X H/R PR X iR 2Y
FITSG ¥y a] A [a] R e s F i ER-ofE [ &% H: mRNA )5
iko (EAFEEIE, TSG & Wk B 241 i ER-ak (1 3R35 &
5 p-E 4T R 22 5%, (H H mRNA 1 &35 it 2 18 2 T
B IX AT RE 5111 ER-o mRNA § 395 | #y ) o 7 45
B, M B-E. AT 75 5 5 | W A SR 26 17 4 J Bedftz s R
AMNE B8R % R, 7E TSG 1x10 *~1x10"" mol/L [ ¥k &
YEFITEE P, 40 ER-o 8K F 2 mRNA [ 35 52 5
FIHE TR 3, 78 TSG 1x10~° mol/L (Fh &) I
Ko RS bR A MG I B L, X T RS PE B MR
PR VEFA G, BIVIGHR B D[] | v v B s 0 A FOL AP 5%
FZAEH,

AHIF 5T [ 2 00 5E T 4% 4 40 M b ER-B AR 1 K& H:
mRNA [ FRRIEI . Z5R BN, F A 2544 BER-BE
1 & mRNA R S 1418 T, H TSGR
W 4 ER-BAR [ 1k i LA K TSG IG5 Uk ¥ 4H ER-B
MRNA F AT B 5 TA-EAl . X H/R P X iR 2
I TSG ¥ A [EFLEEH | IH ER-BAE (A J H: mRNA 1%
ik, H TSGR B 175 4 38 - FHAM X B2y . (i
PEVE A, BOAR R TSG i AT i 2% | 4 ER-B
mRNA Y&k , {5 H X8 1 _E R R AR 455, X ]
REJE DK N 2B 1 26355 52 mRNA PR B 524, il R 57
T E AR, AT B mRNA B 55K - A8 A #
PRACEARIZE Y, AMEF A KL, 7E TSG 1310 °~1x
10~ mol/L W1 FHMC FEYuIE N , 4 ER-BEE I 28 T
W I Fh s a3, 7E TSG 1x 10 mol/L (I 1) 4 ) I HC 4
i RS PR RIS B 2 . ER-BY ER-a Bk #4 34
AN] 3 AT B -5 PRI R AN [R] 2R R A 5

A SCHRTE A MR B TE AR R s, B
AR FT AT ST AT T 2 UZE IR (HARNFTR 45 R
IR, TSG IS AT YE 54-B. C B 22 5, S 7
FLILVR R AR T BB SEE AT LR A R e —,
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Effects of “Sweat Soaking Method” on the Content of Genkwanin in Wikstroemia indica and Its
Anti-oxidation Ability

ZHOU Zhirong', FENG Guo"?, LI Wei'?, ZHENG Chuangi', XU Qin', REN Chenchen', PENG Lizhen', HUANG
Qiaozong', XIAO Xiaoyan' (1. College of Pharmacy, Guizhou University of TCM, Guiyang 550025, China; 2.
National Engineering and Technology Research Center of Miao Medicine, Guiyang 550025, China)

ABSTRACT OBJECTIVE: To compare the content changes of active/toxic ingredient genkwanin in ethanol extract from
Wikstroemia indica before and after processing with “sweat soaking method” and the effects of processing method on its
anti-oxidation ability. METHODS: HPLC method was adopted to determine the content of genkwanin in W. indica before and after
processing with “sweat soaking method”. The separation was performed on Diamonsil C;s column with 0.2% phosphoric acid
solution-methanol as mobile phase (gradient elution) at the flow rate of 1 mL/min. The column temperature was 30 °C and
detection wavelength was set at 346 nm. The sample size was 20 pL. SD rats were randomly divided into blank group, W. indica
raw product ethanol extract group (317.52 mg/kg, called “raw-product group” as short) and W. indica processed product ethanol
extract group (317.52 mg/kg, called “processed-product group” as short) , with 6 rats in each group. Blank group was given
constant volume of 1.0% CMC-Na solution intragastrically, and administration groups were given relevant medicine suspension

intragastrically; all of them were given 20 mL/kg, once a day, for consecutive 14 days. The contents of serum oxidant stress
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