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FIFFI BRI T AH e, $7mi@ i 1717 Bax mRNA 5 Bel-2 mRNA [R5, {240 Hela 43958 .

KR A= REEE; NS0 Hela 40MM; 4RM3sH; 49ME0ET; Bax; Bcl-2

FEDHKS: RI66 NHEREE: A XEHS: 1674 - 5515(2019)12 - 3518 - 06

DOI: 10.7501/j.issn.1674-5515.2019.12.004

Inhibition of red clover isoflavones on human cervical cancer HelLa cells
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Abstract: Objective To investigate the effects and mechanism of red clover isoflavones on inhibition of human cervical cancer HeLa
cells. Methods The MTT assay was used to detect the effects of red clover isoflavones with concentrations of 20, 40, and 80 pg/mL,
respectively, on the proliferation of human cervical cancer HelLa cells at 24, 48, and 72 h, respectively. The morphological changes of
HeLa cells were observed under inverted microscope. Flow cytometry was used to detect the apoptotic rate of red clover isoflavones
with concentrations of 20, 40, and 80 pg/mL, respectively on HeLa cells. Real-time PCR instrument was used to detect red clover
isoflavones with concentrations of 20, 40, and 80 pg/mL on HeLa cells apoptosis modulating genes Bax and Bcl-2 expression levels.
Results Red clover isoflavones inhibited the proliferation of human cervical cancer HeLa cells in a time and concentration dependent
manner. The morphological changes of HeLa cells in red clover isoflavones showed that with the increase of drug concentration, cell
shrinkage decreased and apoptotic globules appeared. Flow cytometry analysis showed that red clover isoflavones could induce
apoptosis of HeLa cells, which was obvious with the increase of drug concentration. When it reached a certain effective concentration,
it could induce apoptosis of HeLa cells. By regulating the expression of mMRNA Bax and mRNA Bcl-2 to promote the inhibition of HeLa
cell proliferation, Bax expression was increased, while Bcl-2 expression was decreased, and was dose dependent. Conclusion  Red
clover isoflavones has the inhibition of human cervical cancer HelLa cells in a dose and time dependent manner, indicating that red
clover isoflavones promote the inhibition of HelLa cell proliferation by regulating the expression of mMRNA Bax and mRNA Bcl-2.
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10*ANmL 4R 96 FURCH , REFLAAFR 0.1 mL.
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VU 65 C/KAEYE 15 min, SERIUKISAE . A
5X Loading Buffer 2 uL. EB 1 uL. Hiik: ¥AbBR4T
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WAL IRY, MlERZ, HRN 2
BAFMNAIIES, Joetbtiids, iR 72h
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Fig. 1 Effects of red clover isoflavones on cell morphology of HeLa cells (>400)
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THAVEF 24 h X HelLa 40 385 A #HI7EH, (H
I B 24 o) 200 B 40 i 175 5 290 B 2 TR R R AN
BHE. 7E 48, 72h i, SXTIAMLE, a=rR75
B, b BAEAR A EHEE R (P<0.0D),

H O =M57%H8d 20. 40. 80 pg/mL ZH {40 [a] bb it %

FSEBASG I FE L (P<0.05), iiF L= 58
YEFH 48.72 h X Hela 2 i) 34 5545 B W40 E
HBE G 23R R I e 2 BN . TEIRE — E R
T, A=MSHEAHLE 24h 5 48h, 24h 5 72h,
48h 5 72 h Wi ZER TG = L, RO =5
THAXT Hela 4 i3 G015 5 25 04 FH B[]
Z A2 R & o 40 =S 3T Hela 41 A 5
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Table 1 Effect of red clover isoflavones on HeLa cell proliferation ( X #s,n=6 )

) . 24h 48 h 72h
2H 93 P/ (pg-mL™)
A ) 2R 1% A 2R 1% A i /%
o e — 0.74+0.05 0 0.84+0.04 0 0.97+0.03 0
21 =-S5 20 0.65+0.03" 12.34 0.68+0.06™ 19.64 0.724+0.09™ 24.97
40 0.62+0.04™ 15.95 0.57+0.03™ 32.10 0.53+0.03™ 45.19
80 0.584+0.11" 21.82 0.4740.05" 4467 0.3740.05™ 62.11

ExEA LS P<0.05 TP<0.01
P < 0.05 P < 0.01 vs control group

3.2 RAMAAE ML =1 SR HExT Hela ZRARE
THIER

L IR oA, 20 =2 20, 40, 80 pg/mL
AR FEI. PRSI ET R EET S (P<
0.01), JFTE—EMIEFIRTE N, BEAE 259k I3

i, AU T R BE 2 TRIE I, DL = R
FIRAE T IR RS k2. K2,
33 SRR EE PCR EWNL =5 HERx
HelLa ZRAEA Bax # Bcl-2 FRIAHIFZ
331 RNAZR AR TN RNA (1)
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K2 A=MHSEHE HelLa AAVATE/ER ( x+s, n=6)
Table 2 Effects of red clover isoflavones on apoptosis of HeLa cells ( X +s,n =6 )
2H ) FE/(ug-mL™Y) FHRH T2 % B AR TR % RFETR %
Pugie] — 7.78+0.78 1.65+0.43 9.43+1.22
2L = 3 20 13.37+1.08™ 6.25+1.43" 19.62+0.53™
40 15.16+0.83" 9.26+0.81" 24.424+0.97"
80 25.1240.89™ 4.11+0.32" 29.234+1.02"
HxlieA . TP<0.01
P < 0.01 vs control group
Qi Q2 (o] Q2 [o1] Q2 [+ Q2
105 J0243% 2.12% 10° Ja67% 9.40% 108 3115% 4.00% 10° qree% 381%
1 <1|: ] i < 4 |
o ; & o : 5
oy E 3 o o ]
£ 10° g £ 10° 5 10
o © 5
102 i ]_02 i 102 | 10° |
04 204 Q3 A 04 Q3 ; Q4 Q3
’I"%'%"%:"%\ T T T T \% O 7‘2 :‘%‘ T A T ‘m\a% O 7?%'%- T T T w‘ﬁﬁ% 0 76?':%\ T L} T ‘ESIE%
010> 10® 10* 10° 010> 10® 10° 10° 010> 10® 10* 10° 010> 10® 10* 10°
Comp-FITC-A Comp-FITC-A Comp-FITC-A Comp-FITC-A
oyt 47 =I5 20 pgmL 4T =I5 40 pg-mL ! 41 =055 80 pg-mL

2 L =MREEET HeLa MAATHIER
Fig. 2 Effects of red clover isoflavones on apoptosis of HeLa cells

PEERT 1 pg/uls 4 Ago/Ao N 1.8~2.0,
VB FTHE LR A RNA FEE i BER s, A sLa
R, FHEEAR RS RNA (5281, 28's/18's
2109201, RIS RNA 257281,

332 PCR 4% SxIHALE, 20 = 7imfH
20 pg/mL ZH Bax mRNA 3IA TR Eilf, Bcl-2
mMRNA R & 28 E FiH (P<005), Bax
mRNA/Bcl-2 mRNA 28 & Fiff (P<<0.01); 4=
SR 40 pg/mL 20 Bax mRNA. Bax mRNA/Bcl-2

mRNA FIREL£HE i (P<0.05. 0.01), Bcl-2
mRNA FIREN 2 E N (P<0.01); 4=
il 80 pg/mL AA&MF] Bax mRNA Fik L5
Bcl-2 mRNA [FRIA T, ARG 4L = 57 i 7E
80 ng/mL i, FEELZAMMILT:, WS P
WPk, TEI#E Bel-2 mRNA E &k, 4558 %50
LT = SR A TE — A AR R, J T Bel-2
F M) Bax mRNA 5 Bcl-2 mRNA A S0
HeLa 4HMu3t%E, Jif5SFAmT, Wk 3.

%3 I=MFHEEIx HeLa ZBAA Bax #1 Bel-2 RIXMFM ( X +s, n=6)
Table 3 Effects of red clover isoflavones on Bax and Bcl-2 gene expression in HeLa cells ( X +s,n =6 )

4151 FE(ng-mL ™) Bax MRNA Bcl-2 mMRNA Bax mRNA/Bcl-2 mRNA
Xif R — 1.00+0.15 1.00+0.06 1.0140.09
AR L 20 1.16+0.12 0.54+0.35" 2.10+0.36"

40 1.42+0.09" 0.71+0.43™ 1.87+0.24"

80 1.18+0.38 1.21+0.11 0.92+0.05

x4l "P<0.05 “P<0.01
P < 0.05 P < 0.01 vs control group

4 g
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WP E 2%, 2R, SRR A

MEIER, HEWER/N, Hrp A RGE 10 E 30
WHaIT I, PR 2 Bhia T S S0 R AL
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W, N[V P (10 20 = I e 2 G 4 L R 2 (0 4
P, JRE— e EHRI R, BEE 2R I 3
m, AHMETBLR 2 TR N, DAL =S e R
FIEHABE TR BT, XRS5 RIMEEH T
B DI R = SR AR NI IR T S S
B3GR T R NB T o

FI 7 A9 40 R T i R 22 4L 3 PR % 1
gEL, Hirh Bel-2. Bax Z53E[H 5z sy AR M,
Bel-2 3[R 3 B o T 2R bR At , AT LA 1 40 A
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