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Mechanism of Guizhi Fuling Wan in Inhibiting Proliferation of
Human Breast Cancer MCF-7 Cells

JIANG Shi-hong* , LI Lan, WU Yao-song, XIA Lei-da, ZHANG Pei-xu
(Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract] Objective: To investigate the mechanism of Guizhi Fuling Wan in inhibiting the human breast
cancer MCF-7 cell by observing its effect on MCF-7 cells and detecting the changes of cell cycle and protein
expressions. Method: The human breast cancer MCF-7 cells were cultured in vitro, and 5-Fluorouracil (5-Fu,
25 mg-L~") was used as a positive control medicine to detect the effect of Guizhi Fuling Wan culture on inhibiting
the proliferation of the cells under different duration and different doses with the method of 3- (4, 5-dimethyl-2-
thiazolyl) -2, 5-diphenyl-2-H-tetrazolium bromide ( MTT). Guizhi Fuling Wan cultures (1.8, 2.7 g-L™") were
used for treatment for 48 h. Then the cell cycles was measured by flow cytometry (FCM) in 5-fu group and Guizhi
Fuling Wan culture groups; mRNA expression levels of epidermal growth factor receptor ( EGFR), CyclinA, and
cyclin-dependent kinase ( Cdk2) were detected by Real-time quantitative polymerase chain reaction ( Real-time
PCR), and their protein expression levels were detected by Western blot. Result: Guizhi Fuling Wan can inhibit
the proliferation of the human breast cancer MCF-7 cell in a time-dose dependent manner (P < 0.05). As

compared with blank control group, the number of S phase cells was increased significantly after treatment by 1. 8,

[WFEEHHE] 20171030(013)
[(ESTE] 64 SRS MR E (132300410157 ) 590 B 4 #0877 Rk 3 R D58 T 550 H (13A360582)
[EEEE] BT, W, 3082, B A 0, IS 05 70 5 R s LA AF 5T, Tel :0371-65962987 , E-mail ; jsh0418@ 126. com

- 132 -



5524 5 15 RELEATFZERE Vol.24,No. 15
2018 48 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2018

2.7 g-L™' Guizhi Fuling Wan for 48 h (P <0.05); the mRNA expression levels of EGFR, Cdk2 and CyclinA,
were significantly reduced (P <0.01) ; and the protein expression levels of EGFR and Cdk2 were also decreased
(P <0.05); however, the expression of CyclinA, was only deceased in 2.7 g+L™' group (P < 0.05).
Conclusion ; Guizhi Fuling Wan can inhibit the proliferation of MCF-7 cell in S phase which possiblly related to the

expression of CyclinA,, Cdk2 and EGFR mRNA and their proteins.
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cyclin-dependent kinase (Cdk2); CyclinA,
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1.2 EROR LS 20 R 4 250 A O
P T I 24 K2 A = IR I B, o T R o 2
HH BB IT B % 2 S OE S, BRI 2 4% i A 2 6
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BT J 4B K F (EGFR) |, JE 10 22 40 8 1 03 il 2
(Cdk2) K JHHHER A, (CyclinA,) B g BEHUIR , SE- 4T B
B 3K H (Ig) G (Boster 24w, it 5 73 5l
AM2179b, BM0463 , BM1582, BA1050) ; 1§ % B-IL 3h
1 (B-actin) H 53 fE BT 1A ( Proteintech 24 ], 41t 5
20536-1-AP) ;5-F5 IR W8 W& (5-Fu, | 1 0 AR g 35 24 1
AR E 25 EF H31020593) ;5 )2 i sl 5 &, ¢
S it ik 7 & (Tiangen 24 A, #4543 iy P5024,
P4919) ;EME 5 (MTT, Sigma /3 &), 4lb5 2128) ;trizol
(Invitrogen 2y A, L5 15596026 )
1.4 L% COI70R # CO, ¥ 3 45 (1% H
Eppendorf 23 ] ) ; DFC450C Y 5 Y613 B AH 22 W 15
( H 7 Nikon 2 #]) ; FACalibur % 37 =X 40 M {X ( 36 &
BD A F]) smini Y T P AL PKAE , A-14A64 B 5% AL,
HOOD2 7Y & fisg 1l A4 49 #5 4% ( & [ Bio-Rad A ] ) ;
Plus B 52 [ 525 5 5 PCR AL ( 5 [E StepOne 24 H)) .
2 FiE
2.1 ZMIRE IR NWRCRURE b OBCH: 40 S L 37 C Ok
BRI 1640 58 4 B 32 W (& 10% Jif 4 1l
W), BT 37 C5%CO, HEFFEh R, #H1:3 ~
144648,
2.2 MTT ek kil MCF-7 855 B 34 K
() MCF-7 40 ifg, 4% 1 x 10" A~/FL I A 2] 96 FLAR
PRSI Ay RS 2, 5-Fu 4, FEALIR E L4 (1.6,
2.1,2.6,3.1,3.6 ¢- L") 54 3 NE AL, 1555
24,4872 h J5, WU, TR I A B 47 1 0. 5%
MTT i 20 L, & FE RN E 4 b BALMA
DMSO % 150 wL J5, T B B¢ oo 25 % B A 1 570/
630 nm KK A LWL E A, BHLRER
3 W o B A M G T A R R = (1 - A,/
Asia) X 100%
2.3 RN I MCF-7 408 A8 Hoxh Bk
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KW a0, s dl fERIRE Jud (1.8,
2.7 g-L7 ") 555 48 h, i A 0.25% & H Bi§-EDTA
T A o ™A e SR 01 3270 & b 2 40 i, =X 4 LSRG
M, CellQuest % {4 # B, ModFit LT 3.2 4k 4 #4747
Bro SCEEHE 4 K,

2.4 SCHFEE G2 B PCR £l CyclinA,, EGFR,
Cdk2 mRNA 35 OB RNA 20 M 55 21 Je b 38
[ 2.3 31, fEH]48 h J5, 4% M8 trizol 542 U mRNA
@il & mRNA 2l & 2 ¥ B, W B mRNA 2 pL, %4k
436t AL 5 mRNA 4 B K W B K A/
Assy mo BeDNA H 1, #2 FR 300 5% S 348 3 751 45 16 )
AT o WSk JE B cDNA HEA - 20 C IR A7 %
@I E B PCR,#% mRNA 52} 581 ¢ # PCR
WA G B HEAE . SCe 2 R TP Y. PCR
2 .95 °C i A8t 60 ;95 °C 15 5,60 °C 1 min
(W55 ) 3k 40 MEIF, 4 2743 Hr EGFR,
CyclinA, ,Cdk2, GAPDH X} £ E&. 519 T
W A oA 4 AR W BB BR A ®l. GAPDH
(248 bp) : i 5'-AGAAGGCTGGGGCTCATTTG-3',
T W 5'-AGGGGCCATCCATCCACAGTCTTC-3';
EGFR (187 bp): I %% 5'-GCACGGTGTGAGCGCC-
3", F i 5'-TCCGGCTCTCCCGATCAATA-3"; CyclinA,
(162 bp) : I 5'-ACTTTGCGACATGCCTGAGA-3',
T 5-CTTGGCGTCCACATCTCCAT-3'; Cdk2
(243 bp): I W% 5'-TCTTTGCTGCTGAGATGGTGA
CTCG-3", FiiE 5'-TGTTAGGGTCGTAGTGCAGC-3",

2.5 R RPEEIELE (Western blot) £ il AE A f %
JUXT MCF-7 4iiis EGFR, CyclinA, , Cdk2 2 [ 321k
BUE AL 4B, A & EDTA (SRR 1k, I 24 1 o &
ToK 1 240#% 60 min, BCA 302 & Ak, LA, 78
180 V,100 mA F #4757 H ¥k, it A EGFR, CyclinA, ,
Cdk2 —$7 (1:500) B & 8 %, — 4T (1:200) % i 57
H 1 h, ECLAL AR AW AR B 1:1 BiLE)5
VS B b AT B, eI R 3 B ASORT I R
AR, Image Lab 5.1 5 48 43 H7 BT 75 454 K &
{8, THEH 5 N2 5000 0K BE A FAE .

2.6 ZiteEsrtt R SPSS 17.0 43 #, 4 i Bk
20 R) b A, >R 52 D B As 0 O 25 e A AL R
TN ERLL x £ Ron,LSD I L, LA P <
0.05 H2EFAHG I =E L,

3 £R

3.1 AERGERZEE LN MCF-7 4 6 58 (5 i A A
XA 6,2.1,2.6,3.1,3.6 gL~ 421 40 a4 ] %
LA I W) D5 e A, S T s 4, 1U3. 6 ge L
HAER 72 h B 2R . ds F A C mE 4 8
1,45 48 h AR PR E LR MCF-7 40 Jif 71 58 5500 % £
FIEIE TR Y = —2 642. 87 +35 704. 254x — 82 625. 1
&% +67 650.936x° (F =41. 616 ,R> =0.992) ,H.r X K
Y Y o AR T 95% BAF IX A1
209% 4 ) e B (1C,, ) = 1734.18 mg-L™", IC,, =
3009.33 mg-L™', ¥E$E1.8,2.7 gL "fEH 48 h {E
RGBS A, WAk,

K1 BEHEEENIEM24,48,72 h ¥t MCF-7 BN s RH M (x £5,n=3)

Table 1 Effect of Guizhi Fuling Wan on MCF-7 cell inhibition rate at 24, 48, 72 h(x +s,n=3) %
25 3 R /g 1! 24 h 48 h 72 h
= - 0 0 0
5-Fu 0. 025 41.49 £14. 71" 52.86 +18.94" 64.45 +6. 62"
FERARZE AL 1.6 10. 04 +8.99"» 19.38 +9.96"» 23.16 +10.07"%
2.1 12.07 £6.73"2 22.74 £5.95"2) 26.76 £15.78"%
2.6 23.86 +10.42'% 36.03 +8. 84" 42.28 +11.51"%
3.1 37.71 £6.90" 51.23 +12.47Y 57.59 +25.20"
3.6 51.90 = 15. 64" 59.67 =11. 63" 72.27 £16. 83"

W HE ALY P <0.05;5 5-Fu 1LY P<0.05(%2~4 ),

3.2 FHEEEZE ALY MCF-7 40 j0 A i sema 7E2)
YIfEFS 48 h J5, 525 AL M b, B R IR %5 L 1. 8,
2.7 g+ L7 S W40 BT, G, /G, 40 e 1
FEMR (P <0.05), WL 2,

3.3 A IRE LN MCF-7 4 g CyclinA,, Cdk2,

- 134 -

EGFR mRNA £ikfsgm fEAH 48 h 5, 5= A4
Hohr, AR AR ZE AL 1.8,2.7 g- L' 4] EGFR, Cdk2,
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x2 EEEZAMERA8 h 53t MCF-7 ARAFHBE M (x =5,
n=4)
Table 2 Effect of Guizhi Fuling Wan on MCF-7 cell cycle after 48 h

(x+s,n=4) %
- Lyt
45 ﬁim{; Go/G, S G,/M
/gL~
= - 59.90 £2.91  29.03 +2.48 8.21 +5.47

FERRZE I 1.8 45.65 £4.25" 47.06 +3.71" 5.76 +3.31

2.7 49.73 +4.53") 48.83 £4.84" 1.75+0.30

*3 EHEHEZHI MCF-7 41 Cdk2, CyclinA, ,EGFR mRNA &
EEIRM (2 xs,n=4)

Table 3  Effect of Guizhi Fuling Wan on mRNA expression of
Cdk2, CyclinA, and EGFR in MCF-7 cells(x +s,n=4)

Jo R e

215 /gL Cdk2 CyclinA, EGFR
=H - 1.00£0.00  1.00+0.00  1.00 =0.00
FEACRZE L 1.8 0.530.21" 0.87 20.26" 0.41 +0.13"

2.7 0.60 +0.16" 0.78 +0.32" 0.71 +0.30"

EGFR I RBMEmM  LHR AR ILEH MCF-7
i 48 h J5, 52 4 R, BERIRE AL 1.8,
2.7 g-L7"4 EGFR, Cdk2 & 1 W B FEK (P <
0.05) ;#EALIRZ AL 2.7 g-L ™" 4l CyclinA, 4 % ik
FEML(P <0.05), WK 4,E 1,

F4 HERKEBEZAI MCF-7 i1 Cdk2,CyclinA, ,EGFR & g % %
MR (& £5,n=4)
Table 4 Effect of Guizhi Fuling Wan on protein expression of

Cdk2, CyclinA, and EGFR in MCF-7 cells(x +s,n=4)

11 Jo e 2 Cdk2 CyclinA, EGFR
2 /mg-L~" /B-actin /B-actin /B-actin
ZEH - 0. 111 £0. 034 1.795 £0.407  0.229 +0.071

HERIRE L 1.8 0.020 £0.006" 1.690 £0.228 0. 134 0. 027"

2.7 0.013 £0.005" 1.025 £0.197" 0.066 0. 013"

4 itig

FEA AR 25 JU R R F AR DUk fh 5 i 3 (4 I 2L
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—

EGFR . -- 170 kDa
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A B C
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3
Fig.1 Electrophoresis of Guizhi Fuling Wan on protein expression

of CDK, CyclinA, and EGFR in MCF-7 cells
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CATEARNE R, 315 40 0 B 19 808 T2 4 16 25 19 3
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S99 42 190 2 vh kb T b HB AT, 2 — 2RI Cyelin (1
BB 1N 5 Cyclins F9 32 15 AT IS AR 8 S5 1 A0 st 780 1)
JEABIVE o S O R R T 2 R
INEFPE S S B R AR 0] DL Cyclins A9 4E A 7K
S, DT HE— 25 5 WELAR 7 £ Cd ke, L I Sf 9 42 400 )
. BLEWEICIE S, 45 Fh Cyelin 77 4k 77 240 0 J4) 30
JE I A A (E Cdk 7 A 41 JE 391 o 3 3 AR o fE
55 MR B9 Cdk Al Cyelin 25 4, 6 05 & W) 9F ok %
W AN P9 R E R B W R Ak O R ) AR B i 1R
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WAL , 3 40 0 L 0 A G, B0, B B0 Rk 5 4l
B R MR s A ) A T AR S o R

+ 135 -



224 B 1S5 1
2018 4 8 H

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

LA Vol. 24 ,No. 15
Aug. ,2018

R ERAREE I 2.7 g+ L™ 4 B8 A 2% A CyclinA
(25 {0 1.8 g+ L™ "4 AN W I, 15 WA A Akl 4K 26 LA
—E W W R RERZ W CyclinA (1 R kK7, I
S ) 240 R 0 J) 30, 5% ) o 11 Sk B R A Rl — 4B
MIRE .

il G, WIPEA S 75 2 CyclinE K Cdk2 fy
HFEZ Y5, M40t A S W5, CyclinE ffi 2 % fif
Cdk2 %1 5 CyclinA 254G, DT #E U 20 i b S 0] bk
BRI HEA G, W, WA EHERI T Cdk2 fHE
&R0t LR 9 0 %8 Bl Ak T T SO R i, IE 2 Cdk2
BHAE S oA — 2 S . ARG R, Cdk2
TEFLSRE S B AR B O i ik
5 HL PR ) R AR R TR, AT AR SRy IR S A 3 A o
S 25 JEUE S, RE A R %5 AL AT B IR MCF-7 4f fiid o
Cdk2 75 [ Y 238 5 i 2 40 M A A6 0 45 S S 7 R B AR
ZEHBHAM LR A T S M, d A BF ST I, A
RARZS L%k MCF-7 4 f BH ¥ 38 2o B A% Cdk2 /1y %
K, 5 U 200 R S0 A 4 T A A g

A5 e AR R AR 25 L ) T R A0 ) 1
5, AT g 1k FEAIR T EGFR, Cyclin A, Cdk2 25 F By £
TR F) TR i L IR g A M A 2 R R DT AR EIR
SRR POVE o RE— 25 B T P TR L 1 5 7
FE AR, T ES B RAET
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