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BE HH RS 2 23 (Gyp) 5 R B A K Bk % 2F 45 40 iU (HSF 4m i) 98 T vA & Caspase-3 13 5 i@ 3569 % vk, Joik : 5 H1 2L
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The Effect of Gypenosides on Cell Apoptosis and Caspase-3 Signaling
Pathway in Human Skin Fibroblasts
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ABSTRACT Objective: To explore the influence of gypenosides (Gyp) on cell apoptosis and Caspase-3 signaling pathway in pho-
to-aging human skin fibroblasts (HSF cell). Methods: Blood samples of rats gavaged to Gyp saline solution with 80, 160, 320 mg/d re-
spectively after 7 days were taken, and the serum was isolated. The photo-aging HSF cell model were established by the long-wave ultra-
violet(UVA)(irradiation dose 36 J/cm®), which were divided into Low-dose group, Middle-dose group and High-dose group,and the blank
control group (without irradiated cells), UVA model group,Normal group were selected as control group. The activity of reactive oxygen
species induced by UVA was determined by the dichlorofluorescein (DCF) method, the cell apoptosis was measured by the TUNEL
method, the activity of HSF cells was determined by the MTT method, the gene an protein expression of Bax, Bcl-2, Caspase-3 were de-
tected by the reverse transcription-polymerase chain reaction (RT-PCR) and Western-blotting respectively. Results: The OD value, HSF
cell apoptosis number, the reactive oxygen species(average fluorescence intensity), reactive oxygen species levels, mRNA and protein ex-
pression of Bax, Bcl-2 and Caspase-3 in the other 5 groups compared with blank control group, the differences were statistically signifi-
cant (P<0.05); The OD value, HSF cell apoptosis number, the reactive oxygen species (average fluorescence intensity),reactive oxygen
species levels, mRNA and protein expression of Bax, Bcl-2 and Caspase-3 in Low, Middle, High-dose group compared with UVA model
group and Normal group, the differences were statistically significant (P<0.05); Low, medium and high -dose group increased with the
dose of OD value, mRNA and protein expression of Bcl-2 increased gradually, HSF cell apoptosis number, the reactive oxygen species
(average fluorescence intensity), reactive oxygen species levels, mRNA and protein expression of Bax and Caspase-3 decreased gradually
(P<0.05). Conclusion: Gyp can delay the aging of HSF cell by reversing HSF cell apoptosis induced by UVA, the possible mechanism is
inhibition of the production of intracellular reactive oxygen species and expression of Bax, and activation of Bcl-2, Caspase-3 signaling
pathway.
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IR AR, R AL P B s A R A
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KA AR SR IR A 0 T i e — e i MR
SR EBLRHE . KR/ (ultraviolet, UVA) HR S Bz B J5 7] 7€
ARG P B 2 0 4, 5 R B JBR R e A, i i 1 4
o S A0 R SR AL R, 7 A A LR T2 sk R T
SEAEET W, AR (human skin fibroblasts,
HSF ) J& 20 U% IR B R J2 R DG SR 43, B9 /R UVA AT i
HSF 4L T, 25 A5 SR A A 52 30 ™ E i) UVA BRES, 23
PR S B4 SR AL R AT T 1B 2 UVA SR 240
Y, TR AR T, SETAE SRR AL B, FRE
TEIORSUR , 7R A 2 B2 Wk ) M6 A T A AR O34 P98 & 3
O, 25 5 5 B Sk S A 1, 17 4 e i 5 2 1T (Gypenosidees,
Gyp) W ELA [ 2L 75 R AT ROR . AR B 7E 3R
Gyp Xt HSF 4iHIIAT- 1L & Caspase-3 {55 -3 s U4 1 ,
PR HSDEE A A EILE . SRS T,

1wk 5 T ik

L1 KIEh 5

L1.1 EEshy P EBERRESLEG s o 20 H AR
TfedE SPF 2% SD K FL(VFATHIE S : SCXK (31 )2008-0005 ), K fil fA
FIE) F5(210.8 15.5)g, SRR HUBURLERDTE A koK.
112 FEiF&  HNERERZE) 240t SHA-B #H e
AR %%, 95E Alphainnotech Chemi Imager $2fit Chemilm-
ager5500 TUEE I A5 A R 45, LA Anthos 43 F] $24IL an-
tho2010 BIFGARAYL , Jb 78— AR 555 T $4k EPS300 HLIKAX |
DYY40B #£E[168 k4t \ PCR 1Yl WD-9405B RU/K V-4 % , i 5
AR5 L A A R AL 20W 1) UVA LR, 25[E Bio-Rad /A ]
3t Mini-Protein TIT 78 3% 7 Az B kB

113 SRERF 2 ke E W RHE A B w4 Gyp(ZE
LS . MUST-11031401), [ ifg A AE MR A BRAS B $43t
HSF 411, %82 RAYRHEA R A4t BCA AR A E &k
g (A /=45 :P0012S) . 4 e & F#2OAR (AE =S .
P0013)Fll ECL & Y6 (A= F=4it5 : PO018) ; 7 5t Bl 3 A= Wy Rl 4
R JRATBRAA w44 TUNEL 20 0 1 S5 A 00 & (A= =it
5 :KGA7071), dbut i AR A AR AT BRA Bl b bt A
Bax Bcl-2 $i{k HRP FRicd P05 —Hi Ll K N 2 B-actin ik,
b ot = i & AE YR R A A A Bax Bel-2 #1 N &
GAPDH 5|4y, Hrf' Bax U054 %51 : 5'-AAGCTGAGC-
GAGTGTCTCAAG-3',Bax T W% 11 8| %) J¥ %] : 5-CAAAGTA-
GAAAAGGGCGACAAC-3', P=¥fiyk/NFy 178bp;Bel-2 |-
B3 ¥ F 5 5-ATGTGTGTGGAGAGCGTCAAC-3',Bel-2 T
WIS 1751 - 5'-AGACAGCCAGGAGAAATCAAAC-3', 7=4))
BRI\ A 180 bp; HZ GAPDH L5 141/ 51 : 5'-GTCAGTG-

GTGGACCTGACCT-3', }4% GAPDH T8 4% 51 . 5-AG-
GGGTCTACATGGCAACTG-3', =4t /INH 420 bp.,

12 XWH*

12.1 HIFEHMFE BBV T R 20 5 SD KRY
A3 R IEH LI AR S 25 E 20 L P 3 25 i 2 L
HEAIMIEALS 5 B, IS Meeh-Rubner 24 X5/ H K
Ren2ifE 80 mg/d A4y, IFLA 80 my/d s UM &R B4 24,
B 80 mg/d 160 mg/d 320 mg/d 535l AR5t o 3R] o L 5
SPGB, 7E 0.9% S LA W PR A v
Gyp, X R THEE , — K 1K, EE0E H LR G IEER R E
Sk & FAREEE D, JFAE 27CIREE R ##E 1 h, L) 1200
r/min A R0 10 min J5 B B L VW, K45 dIEAS 2 RY L
THWCET 50 mL B T, FEE T 56°CRIKIE P T KT,
SRIG 0.22 pum HEA T U KA, KA5 B A RE S ZRAEE

122 SRl ENEE, IBHNEARSHZOBFIFR #
DMEM R 23 IA 1% SIS 10% 89 R4 07 , 7EARF
SHBCN 5% ARk 37 CIYFREE Tk T HSF B35, SRR
FH 2.5 /L (IEREE AL, DL 2.5 /L f Tt i Ak xo Bk 120
P18 48 B O A B 1 5% 5 8 v 4 Sy 0 M B, LA 1%
10%/mL EzFhE) 25 em? (REFRM T, S mL/ R, &3 14Rh 30 i,
M BEALEEEL 5 AR A 25 O B, At AT o] 3. HA
25 RTERBUNMECH 5% Skt 37 C RIS IR h 1T 3% 48h, 4%
IHER SRR A 22, DA RR $h 2% ik (PBS ) 354275 1k, L% PBS J©
0, 885 A PBS 2L41 2000 L, I LISGIE A UVA 365 nm 1
SIS REUST, 8 AP 2R AR T a2 PR A 5, IR S50 4 (J/em?)= R
SFEFEI(s) % FRSTSE B (W/em?) , RS 5 &0 36 Jem?, ¥
25 JHARE AR F T 07 IR BEL A N UVA BRI IEH 4 K
Rl P e, A4 5 . A 41 HSF 4ifife
UVA [i4f/535 2 PBS, 1 UVA BAIZL P 5 mL [ fef s
FWOESEE IR 12 h, IEWAIMA 5 mL 574 10%1E % K BT
(AT R SRR SR 1% 12 h ARG bRl o o 790 2 2 00 - 3]
TAET 10%I% 755 700 5 R Bl 2 24 175 B i 5 379 5 mL
¥ 12 h,

1.3 #iFE+R

1.3.1 MTT 3% HSF 4RARFEME R DU F L0 vk b fa it
Mt 0 e (MTT B5) % HSF 4UME AT, I
490 nm A , F# B G BEASINAS il 2 6% B {E (OD fH) .

1.3.2 TUNEL jE#4HREAT  >RAH TUNEL LA T4 40 19
YA B, B AR A i i TUNEL 2Rt 0) & L ik
BAIEA T, SR FITC $ric NG 756 AR FWEIERS , Aok
€ R FIBEE 5 AN €0, R4 p A B A T R, R T AE
BOR 5 A IREF AN T4

1.3.3 Z&WtE(DCF )& UVA B S AMRFENEE R
K FH DCF #2:5%F UVA % SRS v | kb AT, L 96
FUARREFPANAE , AR FLEERR A AR 1.5 7, 36k 24 h JF R H
i Barle's V8 TE, JL0E 2 3, FE VR 25 wmol/L i) —5&
APIE - LW LR (DCFH-DA) B 354 1 i 7, 30 min Ji5
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KM Earle's W5 6E , 2508 2 i, 5 )m R FBRAR O 9050
FEHATINAE
1.3.4 RT-PCR ;%4 il ¢f i fp Bax,Bcl-2,Caspase-3 mRNA #
BEEMRIE  RAREET - RE SN (RT-PCR) YT 241 i
) Bax Bcel-2 Caspase-3 mRNA Ik TEOLHEATHEIN , EBERL
AR RGP REE PCR A B IK G EIR, HINERYS
WS 1 55 B 0% B LU (E R 7R mRNA Rk K5 %
JH Western blot 3= %f Bax Bcl-2 Caspase-3 75 [ 1) 3% 35 7K F- 3
AR, XF e Bax Bel-2 —Hifii B 50 £, X7 HRP $ric ()
EPTR T PURRE 200 1%, ECL &R &k, Bt R4
o3, B A S5 A SR K EEE U E RN R A RIBAKT
1.4 Srit4bsE

R JH SPSS19.0 Hift 3 AKX GETH o, 2 BRI
WUA(xt s)RIR, BT AR 7 2593 BT L3¢, LSD-t

KR AT P LA, P<0.05 FoR 22 A GEi B L.

R

2.1 %A HSF dpmigsaiE e GEERK L

6 2 HSF 4fiffl (1) OD {H AR IR T4 3 A G350 h0R
BE) GEMEEUKT &7 2007, 2 5 A Gt 8 L (P<0.05); 5
25 0 IR B, Hody 5 4% OD A AN ML IR T4 16 PR (COF
PR ) I MUK 2 7 BA Guit2¢ 2 L (P<0.05); 5 U-
VA R NI H A A AL SR g OD i A T
BOEHER CER O E) TG AR TR ARS8 X
(P<0.05) Ik . o . = 1 S 4 B B 57 =L 184 i OD {H & i e , 2
M T TR (9 ER ) 16 M UK 2 BTk I% (P<0.
05), Wz 1,

2

o

1 LB &4H HSF AR IEEE . GE M EKE

Table 1 Comparisons of HSF cells proliferation activity and reactive oxygen species between groups

Reactive oxygen species Reactive oxygen

Groups n OD value Number of apoptotic cells
(average fluorescence intensity) species(mg/mL)
Blank control group 5 0.93+ 0.08 2.38% 0.75 97.22+ 12.36 8.37+ 1.22
UVA model group 5 0.51% 0.10° 72.27+ 0.89° 215.08+ 13.75° 17.62+ 1.51°
Normal group 5 0.49+ 0.12° 69.16+ 0.82° 206.34+ 12.02° 18.28+ 1.36°
Low-dose group 5 0.60% 0.09°° 4520+ 0.87°° 169.73+ 12.91°° 14.53+ 1.30°°
Middle-dose group 5 0.68+ 0.11°°° 36.39+ 0.79°°° 146.06+ 14.15°°° 12.92+ 1.24°°°
High-dose group 5 0.76x 0.11°°°° 30.22+ 0.90°°°*° 122.03+ 13.37°°°° 11.20+ 1.05°°°°
F - 362.791 338.297 229.760 298.069
P - 0.000 0.000 0.000 0.000

Note: Compared with blank control group, ° P<0.05; Compared with UVA model group and Normal group, ° P<0.05; Compared with Low-dose group,

¢ P<0.05; Compared with Middle-dose group, ® P<0.05.
2.2 &AM Bax,Bcl-2, Caspase-3 mRNA B HE B RKikk
TEbE

6 ZH ZH fifi v Bax Bcel-2 Caspase-3 mRNA F14K [ F 57K F
L7 E T, 2 F A8 G R L(P<0.05), 545 (X R4 Lk,
H4y 5 40 Bax  Bcl-2 ,Caspase-3 mRNA Fl4E [ Rk K251

FGeitEE L (P<0.05);5 UVA HIRIZH FIIEF 240 b AL AR
E A4 Bax Bcl-2  Caspase-3 mRNA FiIZE [ 35K F- 25 71
At EE L (P<0.05); ik, . @S EHEE T =2 m
Bax ,Caspase-3 mRNA Fl14E [ 26 ik /K & W7 F# 4% , Bcl-2mRNA
R B2 BT 7 (P<0.05), L3 2,

2 B AMPErR Bax Bel-2, Caspase-3 mRNA K HE R FKiXKE

Table 2 Comparisons of Bax, Bcl-2, Caspase-3 mRNA and protein levels expression between groups

Groups n Bax mRNA Bcl-2 mRNA Caspase-3 Bax protein Bcl-2 protein Caspas.e—?a
mRNA protein
Blank control group 5 0.21+ 0.12 0.69+ 0.21 0.22+ 0.03 0.29+ 0.03 0.75% 0.09 0.37+ 0.05
UVA model group 5 0.69+ 0.11° 0.18+ 0.20° 0.62+ 0.02° 0.78+ 0.02° 0.21+ 0.08° 0.96 0.05°
Normal group 5 0.67+ 0.13° 0.22+ 0.19° 0.63+ 0.03° 0.77+ 0.02° 0.23+ 0.11° 0.99+ 0.04°
Low-dose group 5 0.56% 0.09°° 0.34% 0.22°° 0.51% 0.03°° 0.59% 0.03°° 0.32% 0.10°° 0.68%+ 0.04°°
Middle-dose group 5 0.49+ 0.11°°°  0.41% 0.20°°°  0.44% 0.04°°°  0.51% 0.02°°°  0.45% 0.09°°°  0.57 0.05°°°¢
High-dose group 5 0.41%+ 0.09°°°° 0.50+ 0.19°°°°  0.35+ 0.03°°°° 0.43+ 0.02°°°° 0.53% 0.11°°°°  0.49% 0.04°°°°
F - 321.605 387.226 359.087 298.337 339.875 319.682
P - 0.000 0.000 0.000 0.000 0.000 0.000

Note: Compared with blank control group, ° P<0.05; Compared with UVA model group and Normal group,’ P<0.05; Compared with Low-dose group,

° P<0.05; Compared with Middle-dose group, ® P<0.05.
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mRNA FlE 4 RRFIAAKCE, B UVA BUR T HSF 400111
PR B RO RO TR i s SR R Al e te E C
B E AU, 53] A Bax A Bel-2 223k H BT
AT, #¢ Gyp S 251 TH5 , Bax mRNA & 335
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Y Gyp & 2415 T, Caspase-3 mRNA FIgk (& W F R, I

H. Gyp il , Caspase-3 Kk BB HT FEBEH . #/5 UVA
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Bax [k, AR Bel-2, Caspase-3 {5 7@ i il UVA 5

1% HSF A TR AR i, IR R B W% HSF 4 Y

Sl iR

& % 3L @ik ( References )

[1] Sun Z, Park SY, Hwang E, et al.[J]. Photochem Photobiol, 2015, 91
(4): 879-886

[2] Zeng Q, Zhou F, Lei L, et al. Ganoderma lucidum polysaccharides pro-
tect fibroblasts against UVB-induced photoaging [J]. Mol Med Rep,
2017, 15(1): 111-116

[3] Khavinson VKh, Linkova NS, Kukanova EO, et al. Molecular Mecha-
nisms of Functional Activity Decreasing of the Skin Cells With Its
Aging[J]. Usp Fiziol Nauk, 2016, 47(2): 62-76

[4] Kong L, Wang S, Wu X, et al. Paconiflorin attenuates ultraviolet B-in-
duced apoptosis in human keratinocytes by inhibiting the ROS-p38-
p53 pathway[J]. Mol Med Rep, 2016, 13(4): 3553-3558

[5] Pernodet N, Dong K, Pelle E. Autophagy in human skin fibroblasts:
Comparison between young and aged cells and evaluation of its cellu-
lar thythm and response to Ultraviolet A radiation [J]. J Cosmet Sci,
2016, 67(1): 13-20

[6] Wang B, Xie HF, Li WZ, et al. Asymmetrical dimethylarginine pro-
motes the senescence of human skin fibroblasts via the activation of a
reactive oxygen species-p38 MAPK-microRNA-138 pathway [J]. J
Dermatol Sci, 2015, 78(2): 161-164

3G 7H R % & Caspase-8 £ i ey w[J].) @ E 5, 2015, 37(6):
801-803, 809
Liu Li, Luo Zuo-jie, Lu Jie, et al. Effect of gypenosides on prolifera-
tion and caspase-8 expression of SW-13 cells of human adrenocortical
carcinoma[J]. Guangxi Medical Journal, 2015, 37(6): 801-803, 809

[8] He Q, Li JK, Li F, et al. Mechanism of action of gypenosides on type 2
diabetes and non-alcoholic fatty liver disease in rats [J]. World J Gas-
troenterol, 2015, 21(7): 2058-2066

[9] HR75 =, 2 kAR BR 4, 45 Bt 30390 3 3 56 2 40 Bk R A 2 2 e
MMP-1 F= TIMP-1 & ik 5% 0 [J]. F 5% 25, 2014, 36(8): 1602-1606
Chen Qiao-yun, Wang Ye-qiu, Chen Jing-hua, et al. Effect of aucubin
on expression of MMP1, TIMP-1 in photoaging ESF-1 [J]. Chinese
Traditional Patent Medicine, 2014, 36(8): 1602-1606

[10] Kim DH, Kim HH, Kim HJ, et al. CopA3 peptide prevents ultravio-
let-induced inhibition of type-I procollagen and induction of matrix
metalloproteinase-1 in human skin fibroblasts[J]. Molecules, 2014, 19
(5): 6407-6414

[11] Choi HS, Park ED, Park Y, et al. Topical application of spent coffee
ground extracts protects skin from ultraviolet B-inducedphotoaging in

hairless mice[J]. Photochem Photobiol Sci, 2016, 15(6): 779-790
(THEEE 3645 TT)



IREYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Vol17 NO.19 JUL.2017

- 3645 -

(84): 197-199

[15] Hou H, Yao Y, Zheng K, et al. Does intermittent pneumatic compres-
sion increase the risk of pulmonary embolism in deep venous throm-
bosis after joint surgery?[J]. Blood Coagulation & Fibrinolysis An In-
ternational Journal in Haemostasis & Thrombosis, 2016, 27(3): 246

[16] Fukuda W, Chiyoya M, Taniguchi S, et al. Management of deep vein
thrombosis and pulmonary embolism (venous thromboembolism)
during pregnancy [J]. General Thoracic and Cardiovascular Surgery,
2016, 64(6): 309-314

[17] Suami T, Hough L, Machinami T, et al. Noninvasive Imaging of Early
Venous Thrombosis by 19F Magnetic Resonance Imaging With Tar-
geted Perfluorocarbon Nanoemulsions[J]. Circulation, 2015, 131(16):
1405-1414

[18] Polat A, Ketenciler S, Yiicel C, et al. Accelerated catheter-directed
thrombolytic treatment in deep venous thrombosis: mid-term results
[J]. Turkish Journal of Thoracic & Cardiovascular Surgery, 2016, 23
(3): 485-492

[19] Streiff M B, Agnelli G, Connors J M, et al. Erratum to: Guidance for
the treatment of deep vein thrombosis and pulmonary embolism[J].
Journal of Thrombosis and Thrombolysis, 2016, 41(3): 548-548

[20] Thaler J, Pabinger I, Ay C. Anticoagulant Treatment of Deep Vein
Thrombosis and Pulmonary Embolism: The Present State of the Art
[J]. Front Cardiovasc Med, 2015, 2(4): 254-262

[21] Dentali F, Di M G, Giorgi P M, et al. Rate and duration of hospital-
ization for deep vein thrombosis and pulmonary embolism in real-
world clinical practice[J]. Annals of Medicine, 2015, 47(7): 1-9

[22] Bevis P M, Smith F C. Deep vein thrombosis [J]. Surgery, 2016, 34

(4): 159-164

[23] Martin J, Cameron E. Diagnosis Of Deep Vein Thrombosis[J]. Medi-
cal Journal of Australia, 2015, 2(8412): 1152-1153

[24] Nordstrom B L, Evans M A, Murphy B R, et al. Risk of recurrent ve-
nous thromboembolism among deep vein thrombosis and pulmonary
embolism patients treated with warfarin[J]. Curr Med Res Opin, 2015,
31(3): 1-25

[25] Ouvry P, Armnoult A C, Genty C, et al. Compression therapy and
deep-vein thrombosis: a clinical practice survey [J]. Journal Des Mal-
adies Vasculaires, 2012, 37(3): 140-145

[26] Anvari A, Barr R G, Dhyani M, et al. Clinical application of sonoe-
lastography in thyroid, prostate, kidney, pancreas, and deep venous-
thrombosis[J]. Abdominal Radiology, 2015, 40(4): 709-722

[27] Funamoto K, Yamashita O, Hayase T. Poly (vinyl alcohol) gel ultra-
sound phantom with durability and visibility of internal flow[J]. Jour-
nal of Medical Ultrasonics, 2015, 42(1): 17-23

[28] Rubin J M, Aglyamov S R, Wakefield T W, et al. Clinical Applica-
tion of Sonographic Elasticity Imaging for Aging of Deep Venous
Thrombosis[J]. Journal of Ultrasound in Medicine Official Journal of
the American Institute of Ultrasound in Medicine, 2003, 22 (5):
443-448

[29] Swanson E. Doppler ultrasound imaging for detection of deep vein
thrombosis in plastic surgery outpatients: a prospective controlled
study[J]. Aesthetic Surgery Journal, 2015, 35(2): 204-214

[30] Smith A, Parker P, Byass O, et al. Contrast sonovenography - Is this
the answer to complex deep vein thrombosis imaging?[J]. Ultrasound,
2016, 24(1): 17

(5 3635 T7)

[12] Niu Y, Shang P, Chen L, et al. Characterization of a novel alkali-sol-
uble heteropolysaccharide from tetraploid Gynostemmapentaphyllum
Makino and its potential anti-inflammatory and antioxidant properties
[J]. J Agric Food Chem, 2014, 62(17): 3783-3790

[13] Quan Y, Yang Y, Wang H, et al. Gypenosides attenuate choles-
terol-induced DNA damage by inhibiting the production of reactive
oxygen species in human umbilical vein endothelial cells [J]. Mol
Med Rep, 2015, 11(4): 2845-2851

[14] Yu H, Guan Q, Guo L, et al. Gypenosides alleviate myocardial is-
chemia-reperfusion injury via attenuation of oxidative stress and
preservation of mitochondrial function in rat heart [J]. Cell Stress
Chaperones, 2016, 21(3): 429-437

[15] Li K, Du'Y, Fan Q, et al. Gypenosides might have neuroprotective
and immunomodulatory effects on optic neuritis[J]. Med Hypotheses,
2014, 82(5): 636-638

[16] Z=#),F E%, %) 4,5 F M AIME Bel-2 Bax Rk Al #har k)6
AT H Bk W R BB = 89 BT L) 4 B R B 5, 2014, 26
(7): 458-463
Li Li, Gu Zheng-tao, Liu Zhi-feng, et al. The effect of reactive oxygen

species regulation of expression of Bcl-2 and Bax in apoptosis of hu-
man umbilical vein endothelial cell induced by heat stress[J]. Chinese
Critical Care Medicine, 2014, 26(7): 458-463

[17] Zeriouh W, Nani A, Belarbi M, et al. Phenolic extract from oleaster
(Olea europaea var. Sylvestris) leaves reduces colon cancer growth
and induces caspase-dependen apoptosis in colon cancer cells via the
mitochondrial apoptotic pathway [J]. PLoS One, 2017, 12 (2):
e0170823

[18] Mohammadian J, Sabzichi M, Molavi O, et al. Combined treatment
with stattic and docetaxel alters the Bax/Bcl-2 gene expression ratio
in human prostate cancer cells [J]. Asian Pac J Cancer Prev, 2016, 17
(11): 5031-5035

[19] Duval C, Cohen C, Chagnoleau C, et al. Key regulatory role of der-
mal fibroblasts in pigmentation as demonstrated using a reconstructed
skin model: impact of photo-aging [J]. PLoS One, 2014, 9 (12):
e114182

[20] Lin'kova NS, Drobintseva AO, Orlova OA, et al. Peptide Regulation
of Skin Fibroblast Functions during Their Aging In Vitro[J]. Bull Exp
Biol Med, 2016, 161(1): 175-178



