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The effect and underlying mechanism of Dioscin on apoptosis of human colon cancer cells

GUAN Jun',XUN Jing®, WANG Bo-tao',ZHANG Qi*, WANG Xi-mo*

(1.Graduate School, Tianjin Medical University, Tianjin 300070, China; 2.Tianjin Key Laboratory of Acute Abdomen Disease Associated
Organ Injury and ITCWM Repair, Nankai Hospital , Tianjin 300100, China )

Abstract Objective: To investigate the effect of Dioscin on the apoptosis of human colon cancer HCT-116 cells and RKO cells and its
mechanism. Methods: HCT-116 cells and RKO cells cultured in vitro were divided into control group and Dioscin groups with different
concentrations. CCK-8 assay was conducted to analyze inhibitory effect of the cell proiferation,and visible spectrophotometry method was
performed to measure the cell LDH activity. The cell apoptosis was detected by cell DNA content detection method, Annexin V-FITC/PI
double staining method and flow cytometry. The content of reactive oxygen species(ROS )was detected by DCFH-DA fluorescent probe
method. The content of superoxide and the activity of superoxide dismutase(SOD )were measured by fluorescent probe method and visible
spectrophotometry method respectively. The expressions of apoptosis—related proteins were detected by Western blotting. Results: After
24 h and 48 h drug treated, compared with the control group,the proliferation activity of colon cancer cells was significantly inhibited in
HCT-116 cell Dioscin group (2,4,6,8,10 pmol/L.) and RKO cell Dioscin group(5,10,15,20,25 pmol/L)(all P<0.05),and after the HCT—
116 and RKO cells were treated with Dioscin, the cell membrane was destroyed,and the cell LDH releasing amount increased than that in
the control group(P<0.05,P<0.01). Compared with the control group, after the HCT-116, RKO cells were treated with Dioscin , the
exposure of DNA content increased (P<0.05,P<0.001),and the cell apoptosis rate was up-regulated (P<0.001,P<0.01),and the
intracellular ROS level was increased ( P<0.05, P<0.001 ), and superoxide content were increased (all P<0.001),while the expression
of SOD was decreased( P<0.05, P<0.001 ). Western blotting results showed that compared with the control group, Dioscin inhibited the
HCT-116,RKO cells protein expression of p—Akt (P<0.01,P<0.001),Nrf2 (all P<0.001),and Bel-2(all P<0.001),and promoted the
protein expression of cleaved Caspase-9 (P<0.001,P<0.01). Conclusion: Dioscin may activate oxidative stress through PI3K/Akt/Nrf2
signaling pathway to inhibit the growth of colon cancer cells and promote their apoptosis.
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RN BB B S B RO,
FErp B BN il B 22, BATHAIR T EARDK BT
TG 1L A S IR0, S5 1 ( Dioscin ) KR T #50,
s RN IR BT S, e Il IR B Y
Z AR B AL | b B I R R 5 v 24 R A U8
B 25 HE 2498 R, Dioscin X 2 M0k A T K
RITER Ao BT R R T HUR A, Ik
AIWTFE 7N , Dioscin AT XS 45 el | Fir o) i deg S i
SRRk 22 ol e 4 D i A o A B 75 S LU
ToIVER . e ish, CAEHAHAI R
Disocin A g1 S A0 N IR 728 3 304 1 i A L 1)
AT AER S — 2P R AR AR I ORI i) B AR 5
M5 . AR SCRL HCT-116 41 & RKO 4ty
WFFEXT S, PRI Dioscin Wl A0 B LI 155
M, N T E s ARIA YT 2D AR A T
WHSEER R .

1 #MR57EE

1.1 253 54XA]  Dioscin I H 3 Selleck Chemi-
cals 23 H] (i 7040 =99% , it %5 S2379) ; DMEM %
Ik R I KOS G A 10T (FBS) (W £h 22 o
W (PBS) .RIPA 24 .PVDF RN b2 &G &
(Z£E Thermo Fisher Scientific 23] ) ; Hifk B—actin
Bel-2 \Nif2  Caspase—9 LA M cleaved Caspase—9 (T
[ Abcam 23 7)) i Akt Al p—Akt( [ Cell Sig-
naling Technology 28 F] ) ; LA (DMSO) . 5 5
FERE R OWPT BCA IR R & . FLAR I
U (LDH) I PRI € Annexin V-FITC/PT i
TR I AGH) & DNA B GG & \ROS A
& DAPI G 057 N8 S8 AP s AL (SOD ) i) &
(LRt Z R FAMRHEA RA ] ) ; CCK-8 A6 I 171
& (R EYRHCARA R SZOUHE Mi-
10SOX Red( LR FRA MR A BRAF])
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FBRAE]) 5 CO, fH I 40 M B 5546 (7 B AR =TT R
BAEBAT PR A 5 BRI RHR S R G4 R
AN 54 H B Z IR E SO IARAN (i R REFR
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13 Fik
1.3.1 4R AS5Wmani R HCT-116 i)l
RKO 20 it (g A =B 27 B 240 A i 52 i ) 76 &5 A
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WHREFE  CETE 37°C AR 5%CO, M5 F-A
H, B 2~3 d i, FHIBEER 1 B AR AR AR, O e
KM LI A T 5255
1.3.2 CCK-8 L4 M ERARE R 4 TXH4EUE
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% B 100 wL/ALIEFRT 96 fLAH, BT 37°C 5%
CO, I FRAE PR F7 4% HCT-116 40557 12 h
TR BE J5 T AR T2 A B, 4300 4 8 25 (2 B4
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Pl Qe 0R S, SR BOEIFF 20 minj5, 2040
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AR GRS O e
1.3.5  JH ARSI A0 DNA & 4R
K AbPR TR “1.3.47 300, 200 J WACAR (%) 4 i FH i v
) PBS Pk 2 ¥Rk, il A B A0 MBS Bk B
TEAREH A 70% 74 2% 500 wL, B 2 hid i,
4CPRAT, Y mT ] PBS YRS e, TEgnpEiiye
JT 100 L RNase A ¥R, H 240 LS LA 37°CoK A
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5 BE IS, 259 2H 7N A Dioscin(5.10 wmol/L ) 4b 3 4
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24 h JEFEREFR, B E PBS 2 i vk 2 i
SRS LA, 43 BN A 200 wL () RIPA S
PEEUANA B (1, BCA 25 R I e 1550 e db A
BB E, EAMMIETT SDS-PAGE B HL
vk, Z R 2 PVDF BE L H&E 5%BLIR Uk
TBST B 1 h, 435 il A B-actin Bel-2 Nif2
AKT.p-Akt.Caspase—9 LA M cleaved Caspase-9
LR (R B L) 1:1 000), —Hi 4°CIEF 174,
RN TBST WIERE 3 ¥k, AFIK 10 min. SR 43
SN AR 5 S AP AR 0 T (R RS LA 1
5000), ZEiWFE 1 h, =T TBST HRPER 3
U BFIR 10 mine SR HbE RO CEAGIN , 25 RAr b
RIS E B, ] Image J AT A4
7R BEAEHEA T 400 TR B R N 2

MK (.

1.4 St s BREFBRULIISN, BT fr SEi i 7
3WEUL EMAEY¥ELZ MK . 1 GraphPad
Prism 7.0 ML EIF AT G010 0, S5 R B wes
FEN AR 22 5 LU LR 2 07 2253 BT (One —way
ANOVA )TG3 0T, P<0.05 £ 254 51t
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2.1 Dioscin X% W & sm f A K 69 %9 CCK-8 5K
I ZE RGN, IAFEHRE Dioscin 23 I4E I+ HCT-
116 4l . RKO ZHA, 53 5K 24 h F1 48 h 1Y 41l
TR HCT-116 425 R R , 284 Dioscin ZbHH
24 h J5, 5XTHRHAE,2.4.6.8.10 wmol/L ZH /Y41
HAF 6 R AR (2 P<0.05) . Z8id Dioscin 4bHH 48 h
o, XA, 2.4.6.8.10 wmol/L ZH B2 AT
T R (1 P<0.05);RKO 41 g 45 5 Bon, 23t
Dioscin AbFH 24 h 5, 5XTHRZHAH L ,5.10.15.20,
25 pmol/L 4 Y 21 A7 3 FE FE AR (1 P<0.001) . 48
i Dioscin 4b3 48 h J5, SHXFRAAAHIL,5.10.15,
20.25 wmol/L ZH 1) 41 ML A7 15 ZER# IR (15 P<0.001 ) .
MBS B R B I, 48 h AT 24 h 1925 pmol/L,
ZH (A0 RLAE T R PR (P<0.05), 45 SR ULIE 1, ItkAk,
Dioscin /EH] HCT-116 4l 24 h F1 48 h ()4
e BE (ICs) B4 51K 6.15 wmol/L F1 5.89 wmol/L,
RKO 41 fitd 24 h H1 48 h (1421 B0 il e B2 (1Cs) (E 5
M 16.15 wmol/L F1 13.77 pmol/L.
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Fig 1 Effect of Dioscin on cell viability rates of colon cancer cell
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HEZHAHEE ,2.4.6.8 .10 mol/L £H 40 il it LDH BE i
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DNA 5 5 WIBf Dioscin ¥ BEEXE B & -7, H2E 5
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2.4 Dioscin % % ta e A 84 % a1 HCT-116
MM E R R, SXTRRAAL 4.6 wmol/L ZH4H
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ZH 2 S T34 (P<0.01,P<0.001), H10 umol/L
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Fig2 Effect of Dioscin on LDH release of colon cancer cells
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Fig 3 Effect of Dioscin on DNA content of colon cancer cells
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Fig 4 Effect of Dioscin on apoptosis of colon cancer cells
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Fig 5 Effect of Dioscin on apoptosis—related protein expression of
colon cancer cells
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Fig 6 Effect of Dioscin on intracellular ROS level of colon cancer
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Fig7 Effect of Dioscin on superoxide content of colon cancer(200x )

ME 8 TTLIEH 4 4 .6 wmol/L Dioscin AFH )5,
HCT-116 41 SOD ML T R 4H A% (P<0.05,
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Fig 8 Effect of Dioscin on SOD activity of colon cancer cells
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