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Effect of Polydatin on MCF-7 Cells Proliferation and Its Underlying Mechanism
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[ Abstract | Objective: To study the effect of polydatin on the proliferation of MCF-7 cells, in order to
further explore its underlying mechanism. Method: MCF-7 cells were treated with polydatin at different doses (0,
0.2,0.4,1.2, 2.0, 2.8 mg-L™"). The inhibitory rate of the cells was detected by methylthiazolydiphenyl-
tetrazolium bromide ( MTT) assay after treatment for 48 h. To further verify the inhibitory effect of polydatinon on
the proliferation of MCF-7 cells, the cell colonies were detected by the colony formation assay after treatment with
polydatin (0.2, 0.4, 1.2 mg-L™") for 10 days. After treatment with polydatin for 48 h, the effect of polydatin
(0.2,0.4, 1.2 mg-L™") on mRNA expressions of DNA polymerase § catalytic subunit gene POLD1, P125, p53
and p21 were detected by Real-time PCR. Protein expressions of P125, p53 and p21 were detected by Western
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blot. Result: Polydatin at different doses (0.2, 0.4, 1.2, 2.0, 2.8 mg-L~") showed an inhibitory effect on the
proliferation of MCF-7 cells in a concentration-dependent manner (P <0.05, P <0.01). After administration for
10 days, polydatin (0.2, 0.4, 1.2 mg-L~") significantly inhibited the formation of cell colonies, compared with
control group (P <0.05, P <0.01). After treatment for 48 h, mRNA expressions of POLD1 and P125 were
significantly lower in polydatin (0.4, 1.2 mg-L™") groups and 5-FU group than control group, while mRNA
expressions of pS53 and p21 were increased significantly (P <0.05, P <0.01). After treatment for 48 h, protein
expression of P125 was obviously lower in polydatin (0.4, 1.2 mg-L™") groups and 5-FU group than control
group, while protein expressions of p53 and p21 were increased significantly. The effect of polydatin on mRNA and
protein expressions of PLOD1, P125, p53 and p21 in polydatin (1.2 mg-L ") group had no difference with 5-FU
group. Conclusion: Polydatin shows a significantly inhibitory effect on the proliferation of MCF-7 cells. Tis
underlying mechanisms may be associated with the up-regulation of p53, the inhibition of expression of POLDI and
the promotion of p21.

[ Key words | polydatin; MCF-7; proliferation; DNA polymerase § catalytic subunit gene 1 (POLD1) ;
DNA polymerase § catalytic subunit 125 (P125) ; gene p53 (p53); cyclin dependent kinase inhibitor p21 (p21)
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T J00 ) P B 200 PR A R 28, O LR 8 0 ) FL R
ML A LR R T 5 0 L N 4 4 g

- 144

) B ARPL R AR AT 2 — 2P IR . AU B 2E
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1.1 4800 AFLARSE MCF-7 48 M kk W B o E R 2
Bt I i 40 2 , 4 %5 CBD10763

L2 &5 HBEEAEERE(RERCEYHEAR
AIRA AL S 160702) , 4B > 98% |, G R 17
S-FUR wEE (b R W 25l A Al S
FA161016) ; 4 fifd 5% 5% Wk DMEM , Ji 25 1fiL 7 (T M g
TH LY TREM AR5 50 51 752391,
140714) ; e mk ¥ ( MTT, 2€ B Amersco A &, it 5
298931) ; cDNA 3 % 5 a5 &, DNA PR 21 4k (1] 1
WAH &, 76 & PCR A5 & SYBR Green qPCR iR
Flg [ RRA AR (dbat) AR AW 5 505 R
KR104-01,24050T,FP203-02 ], POLDI,p53,p21 K&
NZ B-LEh & 1 (B-actin) 519 5 51 A= TR T
FE( o) ey A PR 2> W & G, P125 (112 bp) @ | i
5'-AGGACCAGGGTTCGTAGAAGA-3', T ji% 5'-CA
CAGGCAGAGTCACTCAAAA-3"; POLD1 (109 bp):
7 5'-GCTCCGCTCCTACACGCTCAA-3', F i 5'-
GGTCTGGTCGTTCCCATTCTGC-3";p53 (156 bp) : I
i 5'-GGCCCACTTCACCGTACTAA-3', T W% 5'-
GTGGTTTCAAGGCCAGATGT-3";p21( 145 bp) : I iif
5'-GCTCCGCTCCTACACGCTCAA-3', F i 5'-
CGTGGGAAGGTAGAGCTTGG-3" ; B-actin (203 bp) :
9% 5'-AAGAAGGTGGTGAAGCAGGC-3', T UiF 5'-
TCCACCACCCTGTTGCTGTA-3', 2 i P125, Bl i
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p53, BT p21 B FEREYIA (36 [E Santa Cruz 24 A, it
S5 3k E030170, SC-47698 , SC-166630) ; N = 1
T -3 -T2 I S (GAPDH ) 22 g B Bt 14k (1 i B
B E] S KC120210) 5 S 4t 1l 3 470, BT I
“hu(EE KPL A H, #5405 A E031310, 474-
1806) .

1.3 L %% Model-450 Y fif§ B 4 £ A M 4L,
MULTISKAN MK3 %! fiff 5 1 ( Thermo 7\ 7)) ;
GelDoc2000 Y #E JiF H 9k B 1% 4> BT & 48, Power/
Pac300 Y% R £ i L Uk {X , Trans-Blot SD #Y §% 54
(£ E Bio-Rad /A #]) ;5810R HY = B % £ ik 5
D WL (15 [E Eppendorf 23 ] ) ;7500 &Y iCycleriQ %Y 5
Bf 2¢O it PCR 97384 (36 [H ABI A +])

2 F#miE

2.1 4AMIEFE % MCF-7 4 j b T35 35,
& 10% Ji5 4 1M 7% /9 DMEM 85 52 8% 5%, 55 32 Wb
AR (100 UsmL™") HIFERFE (100 U-mL™") 48
Ml T 37 C 5% CO, 500 N E 3%, Bl R, 55 5%
&2 2 L 0 B AR 80 % ~ 90% A5 AR, , HURT A A K
I ] T 5L 5

2.2 ZHMIAEARIDEI RN E R MTT [k, 1
XA K AN, TR AN Rl 6 x 107 AN/ 4L
Fl T 96 AL AR, 3% 77 o % WG BE S5, A B R
(0,0.2,0.4,1.2,2.0,2.8 mg-L") , 4/ JFt 5 vk i
W3 AFATIL. HiFE 44 h 5, MA 5 g- L7 MTT
10 pL 0 4R 2E 1557 4 h WIS R 5, LI A
TR ( DMSO ), il A5 A WO BE AL
o= (1= Ay /A ) x100%

2.3 MevERESEVE L AR I E  BOMBUE K
Y1 i, 98 40 25 R &S 500 4N/mL, B 4 mL 3 FRF
6 fLAR o 35 7% i G BE J5, 4r Bl m A 0,0.2,0.4,
1.2 mg- L™ (MR A BRI 3 AL
RS RE SR 10 d il T3 I B e il e £, (30 B W G T
WL IR R FR R V5 I IR = g 2H 41 i 4R v 28/ 4 T
A MK x 100% , 11 %k o2 B 40 B 4R 7% (40 B %k > 50
) BB TE I R

2.4 SZIF A6 5E & PCR K POLDI, P125, p53,
p21 mRNA FKikKF SEE 5 k2% Sk [ 14 ] 4%
Xof B30 R S A L, 22 T T O b T B B, K
1 x10° A~/ fLA 4N B8 /0 F 6 fLtoh . 43513 A
REPTBEFF 41 (0.2,0.4,1.2 mg-L™") , 5-950 bR W5 BE 41
(1.0 pg-L7") F2s (41, 15 9% 48 h Jm , W 4n i, 2
B RNA, G 5% 5% O cDNA, Gl o 4 5 1 51 9
POLDI1, P125, p53, p21 K N & % B-actin 7

P RRE 4 E R 95 °C 4 min, 95 °C 20 5,60 C
30 5,72 C 30 5,40 DME . 3BT 2, oAy
R S W R R A (C,) 1A AC,,
mRNA H Xt 2k EEAR IR 2 kit 5,

2.5 AT LRI P125,p53 ,p21 HH R
IKIKOE AR R M o AR 2.4 T, AR B B
H(0.2,0.4,1.2 mg-L™") £, 5-960 b M5 0 45 A1 23 14
ZHE SR 48 h 5 4l i A RIPA 2 it 24 i o, 42 X
S . SDS-PAGE BEREHLIK , 5% B, o nil i & — i
(1:1000), =#H0(1:5000), P& 5 i# 17 ECL %6
WAk 200, g 38 3 B R &R G4 53 B 5
Jei o 45 Al K B . I R ] GraphPad Prism5. 0
BT EBANEAZTRKEESNSZHR
GAPDH % K B8 HU A, AR AR X 3 38 1 gEA 74 X
E YIS

2.6 ZiiteEabd DL SPSS 17.0 Gt 3k 4w kA7
Gt AT E R R v s Ko, S 4L
BRI ENM, U P <0.05 hZERASI¥
3 #R

3.1 HEEPEER AN MG A A R B AT
AhFR MCF-7 4000 48 h J5 , 525 F 4 be i, 23 i
#0.2,0.4,1.2,2.0,2.8 mg- L' %t MCF-7 40 Jifg 3
FE AN 2T 5 (P <0.05,P <0.01), Jf H [ 25 i
TG 40 i 1G5 A B0 ) v R KO M, R R 0.2,
0.4,1.2 mg- L' B EEHHITHELE. W
*1,

F1 BAEAEEHEI MCF-7 BREEKMMEIER (v +s5,n=3)
Table 1 Inhibitory effect of polydatin on MCF-7 cells proliferation

(x£s,n=3)
415 R ik v B /mg L 07 F i /%

25 - 100. 00 +0. 00

38 P BT 0.2 93.17 +3.36"
0.4 81.58 £2.00"
1.2 70.93 £ 1. 46>
2.0 35.12 +3.42%
2.8 23.52 £1.92%

H 5 AR P <0.05,2 P <0.01(F2 ),

3.2 HEMETXMEEREREINEN 5

25 I HEH, P 3E P BT (0.2,0.4,1.2 mg-L7") 4b

FRA M 10 d J5 , 4 B4R 95 8 WK B AIG, JF H 20 i 52

B R /IS B S 15 T ol 38 5 e B AR P i o IO vk

R R VEIE 8 > (P <0.05,P <0.01) , K
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22 B X MCF-7 46 i 389 5 A7 W1 S 40 ol A
JI_LI‘%%ZO

®2 BEAMEEN MCF-7T HBREEMBMATM(x£5,n=3)

Table 2  Effect of polydatin on colony formation of MCF-7 cells

(x+s,n=3)
A Ji it e /mg e L7 KL R B/ %
2 - 193.01 £4.19
22 P AT 0.2 120.05 +16.25"
0.4 56.77 +8.24%
1.2 25.45 £4.29%

3.3 [ B X POLDL, P125 mRNA 23k (1) 5%
W52 A, AR B (0.4,1.2 mg- L)
N S-FURMEREZ] POLDI,P125 mRNA /K FH] B F
(P <0.05,P<0.01); (A2 ™ (0.2 mg-L°")
4] POLD1,P125 mRNA JKFA4 T %, A5 it
¥R X, 5 OS-H R W EH bR, B B
(0.2 mg-L ") 4l POLDI,P125 mRNA 7K F-Bf i 7} &%
(P <0.05); 3 ™4 (0.4,1.2 mg- L") 4
POLD1,P125 mRNA /K3F-JCH B8 fk, L3 3,

#3 AFEABEE MCF-7 415 POLD1,P125 mRNA %Ak FH)

MW (x+s,n=3)

Table 3 Effect of polydatin on mRNA expressions of POLD1 and

P125 in MCF-7 cells(% =s,n=3) %
25 Jﬁir&ﬁ% POLDI P125
/mg-L
2 - 110.33 +6.66 111.67 +12.06
SE-J2) 85 0.2 92.33 +5.03% 90.67 £6.66°
0.4 70.00 £2.65" 63.00 £3.61"
1.2 51.67 £2.52% 51.33 £3.51%
5 -5 bR W5 g 0.001 46.33 £4.16" 49.00 =3.00%

VS EALI Y P <0.05,7 P <0015 5-5 IR M g 41 1L
B3I P<0.05(%£4,50).
3.4 HEEPIEEAT X p53,p21 mRNA kKK B8
M 525 (AR, IR EE (0.4,1.2 mg- L)
2 A1 5-960 IR WE BE 41 p53, p21 mRNA /K 8 2 T &
(P<0.01); (M EEFF (0.2 mg-L™") 4H p53, p21
mRNA JKF-JC B B A8 Ak, 5 5- R mE g 2 Lh AL,
FEPTEEAF (0.2 mg- L7") 4 p53,p21 mRNA /K¢
AR (P <0.05) ; (A EEHF (0.4,1.2 mg-L™")
41 p53,p21 mRNA KTl 284k, WL 4.
3.5 PEPEEIT R P125,p53, p21 H R IKKF
w5 H A kR, 3SR (0.4,
1.2 mg-L™") 411 555 JR W 0 41 P125 & [ K kK
SFREAR, M pS3, p21 & R KKFTHE (P <0.05,
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*x4 BAEAEEFI MCF-7 41 p53,p21 mRNA FRiEKEHZIE
(xxs,n=3)

Table 4 Effect of polydatin on mRNA expressions of pS3 and p21 in

MCF-7 cells(x £s,n=3) %
21 51 /ﬁm?f &T p53 p21
2 - 109.34 +6.58 110.37 £10.03
P 2 P 0.2 99.67 £6.43% 100.67 +6.66
0.4 255.00 +7.94% 251.33 £3.51%
1.2 319.67 £20.43  349.00 +3.00%
5 -9 IR W g 0.001 337.33 £16.26>  352.33 +11.50%

P <0.01); F12E /B4R (0.2 mg-L™") 4] P125,p53,
p21 FEARBKFHTH B A, 5 5-50R e 4
FO#E, B P REAF (0.2 mg-L71) 41 P125 & [ %3k
KT, p53, p21 By R IR KRR (P <
0.05) ; 1B (0.4,1.2 mg-L™") 41 P125,p53,
p21 M HRBK PRI B RS HF2E25, W
Bl1,%5,

P125 |4
GAPDH s «iiie qis SN s 3G D2

PS3 M e - A

P21 | w— -* 21 kDa

GAPDH "W S smms e e 36 kDa
A B C D E

53 kDa

A A FALB ~ D AT (0.2,0.4,1.2 mg- L1 45 E. SRR
WEE (1.0 pg- L") 4

B 1 BEASEFHER MCF-7 @fE/E P125,p53,p21 EAFRIKEIK
Fig.1 Effect of polydatin on protein expressions of P125, p53 and
p21 in MCF-7 cells

4 itig

240 L P B B T S BB 1 K, 5B o
JH 3 B AH 5 ) i K F el AR A AR S IR AAE T
S B S5 I VA R A WO AR R AT AN IE R 9 DNA &
H I, POLDL J& DNA B4 6 (9 i fk W 2%
P125 () 4 B 5 ], A5 22 B 5 98 45 IR 7 19 485 4 o
A PN T a6t POLDL 4, AT 52 B X DNA &
il W8 T, 72 DNA &2 il v e 5 22/ H . POLD1 #
TA A 2 R A5G 35 I, POLDL [ 5 2238 5 £ Fh iy
kA RBAEFED LR P RM KA T
Pt POLD1 & [H B fi% . 2 100 0 198 20 g o' o A<
LR 2 0BT 52 b s B, LR AU o5 AL 40 h
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*5 AEABEI MCF-7 #H P125,p53,p21 EAREKFHEM(x+s,n=3)
Table 5 Effect of polydatin on protein expressions of P125, p53 and p21 in MCF-7 cells(x +s,n=3) %
25 5 it B /mg- L P125/GAPDH p53/GAPDH p21/GAPDH
EgE| - 101.33 +£8.62 107.00 £4.59 108.33 £5.03
P22 AT 0.2 99.00 +5.57% 94.67 £2.52% 104.00 4,59
0.4 78.33 £4.04" 178.33 £35.73" 194.67 £39.53"
1.2 59.33 £3.51% 256.33 +43.56% 275.67 +31.66%
5 -9 bR W g 0.001 68.00 +2.65" 270. 67 +46.52% 285.67 +14.57%

ik POLD1 JfF H 5 IG IR A H B X R, iF—
BIAE T POLD1 5 3LM0E &8 & R R R,
ZHE WS B %40, POLDL B3+ & & GCp &,
R SRR N p53, Bk 7 E2F, C-myc (19 4%
B LS AE =523 bp/0 bp X8, p53 25 g 1 400 il
VB FH 22 2 2% 3 3 18 9 L 35 DR SR 3 P T S LAY
p53 1 Spl W] Gl &of 35 4+ POLD1 J&i 8h T L i 45 &
7 007 3 6] 8 #5 POLD1 mRNA (%% 53 | 30 #6575 ]
X POLDI (4% 5% 3% v 7 kL e s PEAE ), e s I
09 08 1 AF 52 i POLDL %% S 3% 4, iF 1fif 5% i
P125 37 & () 238 AN TG M, 52 DAN R 5 & & 1L,
oA Y SR W, S O A SR
g A A0 R R R AT p21 A2 F pS3 iE 1]
JEAT LM p21 AL BE %8 o B0 POLDY g 2h 1 I 44
Mkl MCF-7 48 g i 4= K, 3 — 5 380 E T POLD1 £
Ay Ji 96 40 S 0 T R PN T

ARG LB, B T (0.4,1.2 mg-L™") B
il POLDI mRNA 235K 3F, [A] if P125 mRNA
FIE TR KF- 3 TR [, 22 W1 1 22 % B4 vl i3l ik
X POLD1 [ 15 VE I, GBS (i P125 (1) 3 1K 32 FI] 4
il , DTS B X6 98 5 400 it 52 i 3% 78 () DNA £ R il 8
FRT AT T P D 0 T 4 R T4 B S R T . o — 4
WF5E % PR, (122 2 WA BB 96 W 3 19 i p53 mRNA Al
R H R IRIKF, p53 1E 2 POLDL I 4 i) 51 890 45 A
T, pS3 Pk B3 0 AE 45 1 ) POLDL m 3 gE "™ A
R T POLDL ) 98 422 A 1 7T 3l ik X %% 5 A
T pS3 B VE T TS EL . R R, A BEAE R A
p33 JKF W AERS IS A p21 mRNA A R kK,
PE— L 1958 7 % POLDL B4 61 /5 Jl, i MCF-7 44
it 15 5 22 B 5

538 DR 1 E I ) 22 b b R A0 i 3 EL A
MRS, Tz T 2R SR s i A7 b (HR HLA
HREID AN A E N R, R
B T HAE WG IR . 2% 5-950 IR W 5 X 41
P g AR AR R 1. 0 g LR S-0RUR

s E T P B VA B L 48 LA () O A B 1 B
P F S -9 PR 5 WE X POLD1 B4R T, 2% 30 1 3 i
H (1.2 mg-L~") 20 A0 5-950 J% 15 & b POLD1 ) 1)
PEFIAR S B8 E T 5 -9 bR w e X 2L A 95 40 16 1 417 il
YEFD A 5853 Wb s 1 1 2 st 400 1) L 96 200 i 1
BB U I, T B RO R B ZE B RN R
BB, PR B HAE Ry v 97 2L g 25 W 0t e AN 1

gE LTk, B BE AT AE AR S R 8 L i Sk
+ p53 FH4H M SE I I p21 g kK
POLD1 F1 P125 &3k, ffi MCF-7 40 g (1 34 51 2% %) 41)
il o AR ) kA R A BRI IR B R 2R A Y,
R, A S 96 A S AR SR 58 A — 2 19 JRy BR 1 , 1 i
— A 38 3 A PN S 6 UE [ T X L P A
B A AV — 20 R 2R 1 B I AR LR K
A R R AR T, Dy 1 BE AR Sy B i LR i 1Y
T 1 25 ) A R A K
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