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Effect of Sarsasapogenin on Apoptosis and Autophagy of Colorectal Cancer Lines HT-29
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(Abstract] Objective To investigate the effect of sarsasapogenin (SAR) on the proliferation, apoptosis, and autophagy
of human colorectal cancer cell HT-29. Methods HT-29 cells were divided into control group (DMEM medium) and SAR group
(DMEM medium + DMSO + 10, 20, 30, 40, 50, 60 mg/L. SAR solution). MTT, flow cytometry, TUNEL staining, and MDC staining
were used to detect the changes of cell proliferation, apoptosis and autophagy; Western blot method was used to detect the
expression levels of Caspase-3, Caspase-9, Beclin-1 and LC3B protein. Results After treatment with SAR, the proliferation ability
of HT-29 cells was significantly reduced (P<0.05), and the level of apoptosis and autophagy increased significantly (P<0.05).
Compared with the control group, the expression levels of Caspase-3, Caspase-9, Beclin—1 and LC3B protein in SAR group were
significantly increased (P<0.05). Conclusion SAR can inhibit the proliferation of colorectal cancer cells, induce apoptosis and
autophagy. The mechanism may be related to the up-regulation of Caspase-3, Caspase-9, Beclin—1 and LC3B protein expression
levels.

(Keywords) sarsasapogenin; colon cancer; colorectal cancer; cell proliferation; apoptosis; autophagy

25 9 (colorectal cancer, CRC)ZH WAYHAL  FRE CRC B AIRRMFET R EZETESEH, %
MM 2 — R RECEEMRE AR =0, BT A EdE W, CRC 7R IR B e & 0w R rh

(¥e#5 BHH3)2020-12-24

(BT B EK A RREE ST H (81673951 ) ; Wirg 44 TH@ZE vt B H (€2019092) ; Wim 4 B E T 5 B H (13C054)
(EE R )RR, 2, BRI, DF5E 710 h P BR A5 S BTG N 43 A

(EfEMEE ) T, R EAEEEIN, E-mail : 510236274@qq.com,



1646 W1 R TP s 24 K2 244 hitp://hnzyydxxb.hnuem.edu.cn

2021 55 41 &

RIESCNE T A& ) W NE Ry S8/ E &
Smilax china L./ THEMRZE  HF LN a2 214, H
J& LA #E 1 51 IT (sarsasapogenin, SAR) N EE ¥ I
PR i A, RIS SAR B HIEE Pk .
R A AV . IR AR SR 59 , SAR 4 nl F T4t
e W B S (R 6T SAR X CRC 91
FH K AL 00 A 5 i 18 2 IR, AR A 5 48 LA
CRC 4l itk HT-29 R 75 % 52, 38 4 WA £ 3 #2418 B
Prxt CRC 40 f kR HT-29 P8 7= F1 [ W (4 52 W, 4545
PR CRC B FH B AL

| 5T

1.1 4k

A CRC 4i il HT-29 (4t : SCSP-5032) 14 F I
W A W B 2 S 0, A6 B 10% 14 iR 2F 1L 3 ) RPMI
1640 FFRB 3R I AR, & TR A0
Bt
1.2 WF 5

SAR (¥AC TR A= W1 B A W) L dit 5 . B20025) 5
DMEM 1 3% 3 (41t 5 . 12491015) i 4 1L 15 (415 .
10099-141-FBS) #1ly F 2 [ GIBCO 2 ] ; — H 3k
AEAR (dimethyl sulfoxide, DMSO) (€ [E Sigma 23 7 , it
5 :67-68-5) ; Caspase-3 Pk (55 :9669) . Caspase—
9 Bk (HLS:9504) Beclin-1 ifAHLS:3738) \LC3B 4t
(5 :2775) 0 B 35 [H CST A+ .

g TAER (T M e |l B S . SW-CJ -
IFD) ; — A AL 15 5% 48 (3£ [ Thermo 24w, B 5 .
Shellab 2306) ; i = 41 g % (35 [ Beckman—Coulter
Inc 23 A, #9%5 . Cytomics FCS500) ; 4 [ 3 EEAR L (B
I B A 7, R4S . MR-96A ) ; SEi g i PCR X (36
E BioRad /A #], %15 .S1000) ; & 00 HL (32 E Thermo
7y ], B Medifuge ) ; 2406 i 30458 ( H 4 Olympus
3] LS BX-51),

1.3 4o

1 HT=-29 4 i L 1x10* 4> 20 ffd /LB R 7E 96 FL
WG 9% 24 h, 43 X IR4L(DEME 8577 ) fISAR 41
(DMEM %3 5% ¥ +DMSO0 +10.20 30,4050 .60 mg/L
SAR ), #4135 3% 24 h R ATIR 850 %,

1.4 MTT 246 D0 248 i 3 5 RE
BURZS RAF A KRB HT-29 40 i, F g il

THAGZ AL ; LA Ix 107U A0 M 2% 2 45 22 96 fL Ak,
g% 4 h |54 mimA 10.20.30.,40,50 .60 mg/L 1Y
SAR, X BRI 2y ; 259 Ab BE 24 48 72 h J& , PR
MTT I, BE#RAX 490 nm &3 OD {H ., R4 OD {H
2 i 4t e A A i R
1.5 gt =X AR 00 2 240 L 0

50 mg/L. SAR A 4RI F i, 555748 h
Jei T T T Ak 0 L, > 4 A 1] A R A AR [
Lk AL, MK LTI 9 D—~Hanks ¥ & 1xbinding
buffer PEUAHML, =50 F B AU MUE W . N0 plL
Annexin V-APC 4& {03, v FH AT =X 41 A A4S ) A []
AL
1.6 MDC G €546 I 200 A3 1 Wit

HORT B A= A A B9 HT-29 200 60, Ji il 75 b 40 i
HE M ER , A 50 mg/L. SAR £5%,2 h 5
JMA 6-OHDA , 3:15 5% 48 h, Xt B4R fin 2y, & ARG
I, JEHE IR MDC Y (o3850 G VR Ul B kAT g (0, 58
PIRTAL Gl U - € RN SAUUEI [ NS
TR A I,
1.7 Western blot i A # ik &

JFH I T I Ak I Ac 4 Ak ok B A KB Y HT-29
A B, A SDS 2 fig W B WA ML S R A R R
i se i AT e, 30 pg RE AT 2k
SRR - RN M B B LUk Ay B R, R
PVDF i, £ P = HE 1 hy I TBST 205 3 W,
Jin A TBST #i B 1) — 3t (Caspase -3 4 1:500;Cas-
pase—=9 4 1:1 000;Beclin—1 4 1:1 000;LC3B K 1:
1 000),4 °Cit#; /i TBST #eME 3 ¥, K 5 min;
28 TBST 065 A R (9 — 470 (1:1 000) , % ¥ 5%
H 2 h,TBST Y% 3 ¥k ;i ECL 5275, i A sh Bk
B A3 ATASCRE I, SR FH 8 e B AZ 53 B 2R e A3 48 0
PL B-actin NS5 H A H R B K-,
1.8 Heits i #r

K ] SPSS 22.0 G it A% X # s 2 47 o3 B, B
ABAEH “xes"RoR . MBI B IES A 2R
R one—way ANOVA 5 #r . #5707 2255, 4l 22
S HWBECR T LSD W 5 45 77 22 AN 5% 2l 8] 22 5 lL R
F Tamhane 3, VI P<0.05 £REZRHGEITHE L,

2 /R

2.1  SAR X} HT-29 4 fitd A= 1 41 il 16 52 i
SAR REMEAMH] HT-29 20 it it 184 5, HL X6 41 Jfo 4



2021 55 41 &

W1 R TP s 24 K2 244 hitp://hnzyydxxb.hnuem.edu.cn

1647

— 0 mg/L

3.0 — 10 mglL

o —_ 20mg/L
i 25

K — 30mgL

2.0 — 40mglL

% — S0mg/L
L5

§ — 60 mg/L
1.09
05

0.0 T T T
Oh 24h 48 h 72h

.5 0 mg/L A, *P<0.05

B 1 &AM EEER
B B4 48 4 P 5 I ) RT R BE AR . S 0 mg/L AH
L, H 50 mg/l. SAR T-1it 48 h J& , 40 L3 56 WA & 32
FIHH (P<0.05), L IEH 50 mg/L. SAR #7175 2

Ty, W,
2.2 SAR XF HT-29 40l itg 8 1~ 55 i

o X 2 AR G 0 45 SR 7% SAR 2L 40 i 301
TN 3.24% , = 1% BEZH A0 i R R TR 119 0.41%
(P<0.05) ; SAR 41 2 Jifd e 391 0 7= %0 14.36%, = T
XoF HE A 40 i A 0 0 T % 19.0.66% (P<0.05) , TUNEL %%
Oa R B, 5% R4 L, SAR 40 TUNEL FH 4440
L% 536 £ (P<0.05), WLIE 2,
2.3 SAR XF HT-29 2 i T H 5 2 H A9 52 1)

L%} B AT L SAR 40 Caspase—3 Fll Caspase—9
FH L L (P<0.05), WA 3,

A Xof HRZH SAR4 B
[Py
, s 18+ H SARY| |
10° IR2 R3 10° §R2 *
164
10° 4 0 X 144
] > 124
Emaj 0.66% gmzj ﬁ 10
? §o 2 ,]
& 2 ad =], *
RS 0 R4
- - 10 o
0w 1° A E T R W
SARZ] 70 *
< 60
S
= 50
e
2 40
£
=+ 30
£ 2
£ 10
Il
XIRR4] SARZ

T AL YA T A ARG 4 SR TR BN i U T 2 C.TUNEL BH 1 40 g 5 7% ¢ ' 81 (x400) ; D.TUNEL
B A R iR 5 O 5 % IR AL A e, #P<0.05

B2 SHEMBBATER

A
pagiceitl SARZ
s -~ F
Caspase-3 32 kDa
ol

Caspase-9 # 47 kDa
B-actin w 42 kDa

B 144 ] xfma
B B sar4l |

1.2

1.04

1B

i
0.8

0.6

HEFIEMER K

0.4

0.2 1

0.0

Caspase-3 Caspase-9

T AL TR DG AR 1 AR R B IR TR DG R 1 R AR . S IR B, #P<0.05
B3 EHEARBATHXXEGRIEKTE



1648 W1 R TP s 24 K2 244 hitp://hnzyydxxb.hnuem.edu.cn

2021 55 41 &

2.4  SAR XF HT-29 41 i [ Wk 1Y 5% i
5%} B0 AH H , SAR 20 nT U3 BH & [ e v
e, UL 4,

Ao B

B 4 &HMBBEEFRMDC,x400)

2.5 SAR X} HT-29 4 A 5 W AH < 8 H 7Y 720
55 %5 BB 4H AH [, SAR 4 40 9 Beclin—1 1 LC3B
HEHEFRIBW L (P<0.05), WK S,

o BN SAR 4] bt SAR £

. -60 o - o
0.6

42 kDa PB-actin

XA SAR 4] i AL SAR 4]

@
o
2
=

42 kDa

D

e
w

0.5 *

=) =] =)
i Y FS

Beclin- 1 [AFRIA MR K EE @
(=1

LC3BH# FIFGE A B (A
(=4
w

7 : A.Beclin—1 5 [ 4571 &l ; B.Beclin—1 4 [ % ik 7K 7 ; C.LC3B #H 1
Z R DLC3B R A R A KT, S AL AR, #P<0.05
B5 SAMMBEEEXEARIEKTE

3 Wit

Pt B A2 205541, CRC B W 2 BRES DUk
FoAr g AE MR 1 R S0 E 0 & A R (2018 4F
[ IR 45 ) o, CRC 76 A [ 988 9 & 9 % P HE

=R AP B T3 — R A SUAYY CRC Y
I R 25417 SAR T3 i 22 Fhads 48 & 45 50 R

Hooh 7 H A 9 %2 e i SAR 99T CRC i i 1
B A [ N AMIT ST R R 22—

R TR A M T R AR N S O BRI 1 R R
SRR PR R AP L 76 40 A & FnAR R R =

PSR (B E LadPl 107 NN SR BRI e i TR 7 |
Ji 9 T B R R T R B R B R AR A e R T

SAR 8 410 HepG2 8 1= (9 541, % B SAR fig

%175 5 HepG2 Ji 12110 B8 S50 RfE 58 & 3, SAR
AEfS 5 5 0 4N BGC—-823 YA T, i A £ 5 i ik
JE A0 L 4 A= K TR B BE A% 1 1 Bax 25 14 LR A Bel-2
B AW FREKF, FEABTE T, 40 AR 25 R &
B, 5 BZH AR, SAR 4 HT-29 41 ff 8 7% B 3%
B4 (P<0.05) . TUNEL m@*%ﬁlﬁi&%ﬁsm CIgv
7S N CRC HT-29 4 ff1 4 T (P<0.05) , #— X}
20 M R T AR O AR 1 R AT I S A B SAR AT B
HT-29 4fi Jfd /7 I T-4H K 2 1 Caspase—3 #il Caspase—
9 MFIA (P<0.05), I FLAEIBFSE &I, SAR T il
N 451798 LoVo 41 48 h J5REWS A S XA T,
2 RN R AR B TR) B 4O A B R A 4 BT U
A5 BRI T T R AL AT AR 5Ok AR SE Y oA
AKX,

I A% A A 240 N ) 1 A A A
TEFHLE] A RS, F s v B A B F Y
(&AL K BE T 1 2R 1 JoT R 40 AR R ) 1T 4 A 20 P A
A KPR 20 M R 4 2 DR AP VR S, 2 g R AR
B 20 BN A PR AR S AT R A a2 R e AR
5k e Beclin—1 J B [ 0 110 40 5 14 4 G 3
, B RS A Beclin—1 28 B IA OS2 Fif g 40 11 2%
FI, RBAE I Y B me o B AL AT B2 5 Class T
PBK tHZ5 52 5 A W 08 ™, LC3B 1E 2 4 i
W e S o A i S A /MR 2 E A
& W Bk )22 T A e s, Aot is
MDC Bt 835 A 5% SAR XF 4H L 17 W A 5% i), &5 51 i
N, 5 B LA H, SAR 21 AT UL E B A A
H2 SAR ZbFEfY) HT-29 ZHffirh | A WEAH G HE 11 Be-
clin-1 F1 LC3B & # £ (P<0.05) , # 7% SAR 7] i
% HT-29 40 A W,

£ TR SAR 7T i3l i i #% Caspase-3 ., Cas-
pase—9 Beclin—1 % LC3B & [ 11 2% ik 7K F- & 44 40 4
HT-29 40 ff 3 58, 5 S A0 M JR o Fn A i /e, (R
S H BRI B 5 J5 22 52 56 ifF— 5 AT AR O AR
5T Jy 3% B2 i — 22 IF K Rl CRC 1916 R IR
T ERHE T A 0 1 SRR

S % 3Tk
[1] SIEGEL R L, MILLER K D, JEMAL A. Cancer statistics, 2020[J].

CA: A Cancer Journal for Clinicians, 2020, 70(1): 7-30.



2021 55 41 &

1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn 1649

[2] B SCR/INE A 2 o T /N Y e AT () T[] 40 e
R BE 25 K 247 417,2020,40(1):38-41.

[3] BRAY F, FERLAY J, SOERJOMATARAM 1, et al. Global can-

cer statistics 2018: GLOBOCAN estimates of incidence and mort-

ality worldwide for 36 cancers in 185 countries[J]. CA: A Cancer

Journal for Clinicians, 2018, 68(6): 394-424.

TV, I3 eIk A 75 4, 55 v 24 9 S 00 Ak 2 0 4 B 25 FAE A 5T

HEFR ()] 2 T AR, 2020,34(2):50-53.

[5] R TR R, S A ST R BT R 1 0 B 5[],
o[ 08,2004, 13(10):41-43.

[4

[}

[6] CHENG L, ENG C, NIEMAN L Z, et al. Trends in colorectal
cancer incidence by anatomic site and disease stage in the U-
nited States from 1976 to 2005[J]. American Journal of Clinical
Oncology, 2011, 34(6): 573-580.

[7] DEKKER E, TANIS P J, VLEUGELS J L A, et al. Colorectal
cancer|]]. The Lancet, 2019, 394(10207): 1467-1480.

[8] FERNALD K, KUROKAWA M. Evading apoptosis in cancer[]].
Trends in Cell Biology, 2013, 23(12): 620-633.

[9] XU X B, LAI Y Y, HUA Z C. Apoptosis and apoptotic body:
Disease message and therapeutic target potentials [J]. Bioscience
Reports, 2019, 39(1): BSR20180992.

[10] BAO W N, PAN H F, LU M, et al. The apoptotic effect of
sarsasapogenin from Anemarrhena asphodeloides on HepG2 human
hepatoma cells[J]. Cell Biology International, 2007, 31(9): 887-
892.

[11] 5 V8353 B e BUF R HepG2 41 T 7E FHHLEL A9 B 55 [ D].
AN VLK 4%,2008.

[12] BEFH B LB AF, 5% 3 20854 5 8 BGC-823 41 Bel-
2 Bax i T2 48 [ 2235 52 0 19 52 B W S [J]). o I R 245 48 19,2018,16
(18):1-2.

[13] BEMiALAR 48R IR AF 45 e T A2 8 A1 LoVo
TS [ R 5t S 24 R A 24 41k, 2012,28(3):256-258.

[14] NODA N N, INAGAKI F. Mechanisms of autophagy[J]. Annual
Review of Biophysics, 2015, 44: 101-122.

[15] RAVANAN P, SRIKUMAR 1 F, TALWAR P. Autophagy: The
spotlight for cellular stress responses [J]. Life Sciences, 2017,
188: 53-67.

[16] ONORATI A V, DYCZYNSKI M, OJHA R, et al. Targeting
autophagy in cancer[J]. Cancer, 2018, 124(16): 3307-3318.

[17] MARINKOVI M, PRUNG M, BULJUBA I M, et al. Autophagy
modulation in cancer: Current knowledge on action and therapy|J].
Oxidative Medicine and Cellular Longevity, 2018, 2018:
8023821.

[18] DU H L, CHE J M, SHI M M, et al. Beclin 1 expression is
associated with the occurrence and development of esophageal
squamous cell carcinoma [J]. Oncology Letters, 2017, 14 (6):
6823-6828.

[19] GIATROMANOLAKI A, KOUKOURAKIS M I, GEORGIOU I,
et al. LC3A, LC3B and beclin-1 expression in gastric cancer|]J].
Anticancer Research, 2018, 38(12): 6827-6833.

[20] CERULLI R A, SHEHAJ L, BROWN H, et al. Stapled peptide
inhibitors of autophagy adapter LC3B [J]. ChemBioChem, 2020,
21(19): 2777-2785.

(AXLp# EHZ B =2)



