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Diosgenin Induces Apoptosis of MCF-7 Cells by Regulating DAXX Subcellular
Localization and Activating JNK/p38 Signaling Pathway
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Abstract: Objective To investigate the effect of diosgenin on the proliferation and apoptosis of breast
cancer cells and its potential molecular mechanism. Methods The breast cancer cell line MCF-7 was treated
with low, medium, and high doses of diosgenin, and cell proliferation was detected through the MMT method.
Flow cytometry was used to detect cell apoptosis. Nuclear-cytoplasmic-protein separation method was applied
to detect the subcellular localization of death associated protein (DAXX). qRT-PCR and Western blot
were used to detect the expressions of DAXX and c-Jun N-terminal kinase pathway (JNK)-related proteins.
Results Diosgenin considerably inhibited the proliferation of MCF-7 cells and promoted cell apoptosis in a
concentration-dependent manner. Diosgenin can promote the movement of DAXX from nucleus into the
cytoplasm. Diosgenin upregulated the expression of cell surface death receptor (Fas), increased the
phosphorylation levels of JNK and mitogen activated protein kinase (p38), and activated the JNK/p38
signaling pathway with concentration dependence. Conclusion Diosgenin inhibits the proliferation and
promotes the apoptosis of the breast cancer cell line MCF-7, whose mechanism may be related to the
regulation of DAXX subcellular localization and the activation of JNK/p38 signaling pathway.
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JG ( Diosgenin ) ERIE T HHF . AAFHIGRAE
YK B RERAL S, TZAAE Ty 21l
Je . ks BN Gh R, R BAPURLE
A RIR =P, Wh9E 3R], B H oA LUE
WA T XS HURL IRAONE A ) 4 i 4 g A
TR A Z iR ik AP F LR VR IS 45kl 20
HEXETE S50 T AE S m BRI R A i
Wy, BEAERRSE S, S 1 oo R 2 A oA
T-HIE R S 2453 F G 538 B, A 2o 30 il
AKTIE 58 A2 UM A T 8 a3 hn i
%, ( Reactive oxygen species, ROS ) /K- 54
A5 473 8 412 1 /I 20 B i Jes 0 RO 0 T 5 3 sk A )
PI3K 5 53 P75 U9 S g A L g 150,

PO T 45 ¥ 3 AH ¢ 25 1 ( Death domain-associ-
ated protein, DAXX ) J&—f) iz RiE T AL H
A Z YRR, HCOR R ] LI 45 &
Fast.1-45#)3k ( Fas-associated protein with a novel
death domain, FADD ) , i 3 0 I/ T 15 5 IR 15 3%
fit}1 ( Apoptosis signal regulating kinase 1, ASK1 ) /
c-Jun N Ui ¥ B ( c-Jun N-terminal kinase, JNK )
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INFEl. 0.1 gEHUR AT S04 T 10 ml DMSOH, il
25 10 mg/mIMSIRAGAE . 165 S50 o3 5 H
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1.2 FEF]

Annexin V-FITC/PI4HIE 8 1207 & W B L
R RAEYHEARARR/A T ; HiScript® I QRT Super-
Mix for qPCRIZF &I A ma mt i MERE A R A
AR AHEA%—IR 5 B & RECLAL 2= A0l

R F A4 B & E Thermo Scientific™ /2y 1] ; DAXX
ik (AF3318) W H 3 EFEM i RBH A RA
"], ASK1¥i{& (28201-1-AP) . Fashifk ( 13098-
1-AP) | 22 %453 AL 8 F P p38 ( p38 mitogen-
activated protein kinase, p38 ) $iif& ( 14064-1-AP ) |
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1.3 LRk

1.3.1 ZifErssE B AZLEARER (MCF-7) &
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J5 BN A190 pl Annexin V/PIZE 4 51 2 40 Y
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2K, IR, R R T 500 plikie
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Fie MR B UL FHRIRNA , IR 1 5 U
RNAMK & . $ RNAJ % 5% i cDNA,  #2 #% HiScri-
pt® [ QRT SuperMix for qPCRIAF & i IH 4541 .
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qPCRIZWAAZ20 ul: SYBR GREEN 10 pl, FiF5]
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WA EE R W, SXT g,
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ApgE T, UL,
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Control 15 30 50 Control 15 30 50 Control 15 30 50
Concentration of diosgenin/(pg/ml)

*: P<0.05, **: P<0.01, compared with the Control group.
B 1 EFHEHETXMCF-7HME5E R0
Figure 1 Effect of diosgenin on MCF-7 cell viability
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2.4 BEFERAF ST MCF-741 it DAXX Y 41 fifd 5
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S T B A TR A BE RS Y M DAXXAE
MCF-740 il vh S 4R A or, FRATTSR -2 R
Sy B ROERE B S AT CVE TS, MCF-740 /105
HYIZ P DAXXRIEACER AL, 45 R Eos,
BT (30 pg/ml) YEFFMCF-741 /{148 hf5 ,
YR BT ADAXXRIA A 2 LI, imidi iz
IDAXXZFRIAKT- 2 TR, BB HOTrT L
{EHFDAXX MAMCF-741 A% #E AT, ULIEl4,
2.5 B ICRINKAE S A

qRT-PCREGINZE R R, SXTHRATAHLL, 2
BTG ] 4] Fas FIASK 1 mRNAZK - i 3 71 e

(P<0.01) ; BFEHEHICM . Hifl 41 INKFIp38
FImRNAZKF 2 T/ (P<0.01) 5 FlE 4K
Fas. &5 741 INKHIp38HImRNAZK P-4 B & 7}

(P<0.05) o Hrr, HEH AT 0 A & 4 Fasity
mRNAZKF- 0 2 m TR R4 (P<0.05) , e
T 76 H I 4 p38 AU mRNA /K - b 8 2 Tk F 4

(P<0.05), WK,

Western blotg5 B 7n, S5XTHRAM I, ZHi
BAHICH . SRE Y Fas, p-INKLL K p-p38Ht 4 H
FkAKFBE B (P<0.05) ;5 TSR B TE.
Hh 1) ZHASK Y 2 1 32 38 K OF B 3 IK 1 iR 4l

Genes Forward primer (5°-3”) Reverse primer (5°-3)

DAXX GAGGCACGGTTGAAGCGTAAGC GCCGCTCATGCGCCTGTTAACC
Fas ATGGCTTAGAAGTGGAAAT CTTGGTGTTGCTGGTGAGT

ASK1 TCTACTGTGATACTAACTCGGACTC CAAGAGGTAAGCAGATGGGTC
INK AGAAGCAAGCGTGACAACAAT TTCAAGAATGGCATCATAAGC
p38 GAACAAGACAATCTGGGAGGTG TTCGCATGAATGATGGACTGAAA

GAPDH GTCATCCCAGAGCTGAACGG

TACTTGGCAGGTTTCTCCAGG
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A Control 15 pg/ml B
6. -
10°70.503% 1.843% 1072.026% 3.744% B P<0.01 ,
10° 10° 52 201 . P<0.05
10° - ‘ 10% 8
< S < £ 154 P<0.05
Z10° : = 10° 2 P
g £ 104
10 102 5
o
10' 4773 10" <
10 196453% | 0.916%) - 92.224% 1.758%
10> 10° 10* 10° 10° 10> 10° 10* 10° 10° Control 15 pg/ml 30 pg/ml 50 pg/ml
Q -
2 FITC-A FITC-A
s} Control 15 pg/ml
S A
: 30 pg/ml 50 pg/ml c
El 100+ 100+
5 4.150% 7.800% 16.190% 13.870%
& 10 10° -
& | |
104} 104+
<107 S0
[=9}
107 102
10! 10§ R
10022 o) E— 2400% 100 w7‘1v9v§gi/"w S 4840%
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FITC-A FITC-A
Annexin V FITC

A, B: apoptosis assay; C: morphology of MCF-7 cells treated by diosgenin under the microscope (x100).

B2 EFHEHFTHMCF-74ET AN
Figure 2 Effect of diosgenin on MCF-7 cell apoptosis
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A: qRT-PCR to detect the mRNA expression level of DAXX in MCF-7
cells treated with diosgenin, B: Western blot assay for protein

expression level of DAXX in MCF-7 cells treated with diosgenin.
B3 EFmEHFTXDAXXRIEKIRME
Figure 3 Effect of diosgenin on the expression of DAXX
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Figure 4 Effect of diosgenin on the subcellular localization
of DAXX
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Figure 5 Effect of diosgenin on the mRNA expression of JNK signaling pathway
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treated with diosgenin.

B 6 EFREFTINKEREAXEAQRIEKEHZM

Figure 6 Effect of diosgenin on the protein expression of JNK signaling pathway
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