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W OE BN AR EENSALHEMILHCTIIC g Ef Bl = Hm, F k. A 0(Fax&) 10,20 .40 pg/mL ¥ ¥ E4E8 T
HCT116 484248 hJg , K JA MTT 4o 2 i3 78 4] 5 5 KR 7 X am M AAR ] 2m I8 £ 5 5 40 A R R 52 0 38 8 2 - TR G Blg 4k XURL
. % F= Western blotting 44 ) 2m I ¥ #0548 X & & 4244 3(LC3) A= § %48 X & @ Beclin-1.,p62 #9 mRNA Z & & &k K-F. %4
R 5E g BrkE,10,20.40 pg/mL % ¥ £ AF A 48 h s HCT116 48 it 64 38 g8 49 %) &A= 8 = 53 B 295 (P<<0.05 % P<<0.01).,
10.20.40 pg/mL £ ¥ Z1E A T HCT116 40§48 h & ¥ T R R A2 3 % 4 JL 7 LC3 . Beclin-1.,p62 mRNA % 3% & 69 & ik K-F,
10 pg/mL % 3 A4 JG 40 it b LC3 mRNA & A KT H & R BESh, AR IAFRF 5 Z At BIE £ F AR % FEL(P<
0.05% P<<0.01). Z# : ¥¥EETHFFALMHEMILHCTLIIO R 2R T, FFEL AEER,

FEER R EFALWMEmMLHCTLG; ok AT

Effects of Shikonin on Autophagy and Apoptosis of Human Colon Cancer HCT116 Cells

SHAO Xin', JIANG Xianhong’, WANG Rui’, PU Qianghong', HAN Bin', LIU Fu'(1. Dept. of Pharmacy, Leshan
People’ s Hospital, Sichuan Leshan 614000, China; 2. Dept. of Gastrointestinal Surgery, Leshan People’ s
Hospital, Sichuan Leshan 614000, China; 3. Dept. of Rheumatology and Immunology, Leshan People’ s
Hospital, Sichuan Leshan 614000, China; 4. Dept. of Pharmacy, the Affiliated Hospital of North Sichuan
Medical College, Sichuan Nanchong 637000, China)

ABSTRACT OBIJECTIVE: To study the effects of shikonin on autophagy and apoptosis of human colon cancer HCT116 cells.
METHODS : After treating HCT116 cells for 48 h with shikonin at 0 (blank control) 10, 20, 40 pg/mL, MTT method was used to
detect inhibitory rate of cell proliferation. Flow cytometry was used to detect cell apoptosis rate. RT-qPCR assay and Western
blotting were respectively used to detect mRNA and protein expressions of microtubule associated protein light chain 3 (LC3) and
autophagy-related protein Beclin-1 and p62. RESULTS: Compared with blank control, after treated with 10, 20, 40 pg/mL
shikonin for 48 h, proliferation inhibitory rate and apoptosis rate of HCT116 cells were increased significantly (P<<0.05 or P<<
0.01). After treated with 10, 20, 40 pg/mL shikonin for 48 h, mRNA and protein expressions of LC3, Beclin-1 and p62 in
HCT116 cells were increased to different extents; except that mRNA expression of LC3 was not increased significantly after
treated with 10 pg/mL shikonin, the difference were statistically significant in other indexes, compared with blank control (P<<0.05
or P<<0.01). CONCLUSIONS: Shikonin can induce the apoptosis of human colon cancer HCT116 cells and activate its autophagy
pathway.

KEYWORDS Shikonin; Human colon cancer HCT116 cells; Autophagy; Apoptosis
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RUTAE R A FIAILI , DT A2 24 B 0T A e 45 e 4
R P E S

1 ##
1.1 88

HF90 # CO. 55 72 ( L1 J1 B A8 A BRA 7))
M200 PRO 4= i £ 4 H 2l i 1 A% (Fii -1 Tecan 28 ] )
BDFACS Aria [ll 4 37t =0 241 g 4% ( 35 &l BD 24 w) ) ; Light
Cycler 96 ST S0 1 - R A Wi X S (RT-qPCR)
1 (Bt Roche 23 7)) ; INFINITY 3026 % B JiE 14 2 55
(<18 Vilber Lourmat 2\ ] ) ; Pultton P200+%1 45 45651
FETF (At FON AR R R SR A IR A T .

1.2 Zym5idH

0 200 HR A (P 2 2 A R e A B, LS
0769-9903, 4l i : =98.0% ) ; fi 4 L% « — H 3L
(DMSO) .\ JH#E 1 (35 [E Gibeo 23 1) ) 5 Trizol it (AL 552
B ERHEAFRAE) s MTTIH ( FigE = KA A
B R/ H]) 3 Annexin V -FITC/PL X 4L 632 571 &5 (g 52
HLILA Y AR A RA LS KGA105-KGA108) 5 filt
N B-WUslE 11 (B-actin) B 5a BEHTAR | Sabt AR FHOCHE
F4E 3T/ 1 (LC3T/LC3 1) s BEhuik bt A A b
A5G 11 Beclin-1 HL5e BRI L febt A H WEAH ¢ &
p62 B TE R (3£ E CST A Al , it : 37008, 127418 |
3495S.232148) ; RPMI 1640 £ 35 5L 5 -4 £ (£ H
Hyclone /A 1l ) ; BRAR 2 A AL Pl (HRP) A3 1) F4T L e
PEERTE 11 G(1gG) — 9t JHRP HRic Y 1% 1gG — Pt Ok
HBIEREA W ARG BR ST A F] %5 :511103,511203) 5
Transcription Kit Quanti Nova 33 % 5% 20 5] & (7 [# Qia-
gen /8 Al ) ; Wbk B R (BCA ) 85 11 vk 3 00 5 k) 4 (36
[E| Thermo Fisher Scientific 2> 7)) ; RIPA 2& [ 24/ % (I
W2 KA YR AT RS A ) s ECL AL 22 & O (A AR
Biosharp *E) 24 F]) 5 5 — 9 £ M (PVDF) i (3 5] Mil-
lipore 22 ] ) s PCR 54 1 A= T A9 TR (B ) By A BR
AL I FEA R 3R ol w56 A, UK
RFEIEIK
1.3 ZARatk

N i e AW MO AR HCT116 W [ A ] 15 2 B2 B 4
L%

2 FHik
2.1 YHRELEFRIERBRH &

B HCT116 48535 T4 10% IR 4 L3 1% 7 -5
B % 1Y RPMI 1640 58 35 Fe e b I A & T 37 °C..
5% CO, B IR A PN BERE 35 2~3 d, TR AN R 45 22 80 %
LEATHE, 1 0.259% fgE (T AL 40 i, SR T AL AR SR .
A 5% 3 FAL AR 10~20 4R A9 HCT116 40 fd 471056 .
$ 50 pg LB E VAR T 50 uL B DMSO Hr , il 45 15 o &
B R 1 mg/mL BRI, 4328 )5 VA T — 20 “CokAR
. IR, F RPMI 1640 58 4> 5 32 30610 4 5 e
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F 410,20 ,40 pg/mL AYRE SR o
2.2 EEXTHCT116 40RE 58 o 2% 22

KA MTT 35460 . O KR HCT 116 i,
FEAP T RPMI 1640 56 4 {5 52 Fe v, 8 B 4 i 285 3 1%
10°/~/mL , ¢ 4l g 422 Fh 2 96 FLARH , AL 100 uL. HE40
Ji 43Ry 25 IR IR ZH (0 pg/mlL) FIEEEE 2% v | e o vk
JE2H(10,20.40 pg/mL) , FF35 B A 4t A %) BH M X i
A, A E 3N L. BALEERN 100 pL 259 (%24
221 ) B¢ RPMI 1640 35 57 5k (25 11 %) B 21 0 97 P xo) A
), Bl DMSO AW EI N 1% . Kigk 48 him , B
FLH I A 5 mg/mL i) MTT ¥ ¥ 20 wL, % 40 i & F
37 C 5% CO.JEFEAH T IGFR 4 hy WSR2, BALH
A DMSO ¥ 100 uL, % DUVE , 4221557 10 min, R
FHBEAR ORI 48 FLAE 570 nm I 4K Ak 195625 3 (OD)
T 240 5 5 0 1) 2% A B B P R (%) =[1— (B
X REZH OD i — 24 2L 41 g OD {f )/ (A X HE 2 41 i
OD B — =5 [ % BB 25 40 Jifd OD {1 ) 1% 100% . 5 5 4
3
2.3 ZEEITHCT116MEAT R InER

SR O 220 B SR o JBORE B AR K3 HCT116 4
Ji, Ab PR B Fp A A2 R 2.2 W A Yk
B3N AL, W48 him , RN I TS AL A , LAl
PR ER 2% M (PBS) I P65 , F 4 e 4 T Loading buffer
e, 435 uL B Annexin V -FITC 4243
5 uL 9 PTY  , #EOEIF E 15 min, A #REITEVK I
AT, R4 AAE 1 h PR G 62 20 i R4 TG
F£HI FlowJo V10 /A4 A % . X508 & 31k,
2.4 ZLEEITHCT116 415 B iEtE X E E mRNA Rix

SEAE

K RT-qPCR 744G o B804 K HCT 116 4
Ji, B0 T RPMI 1640 5% 4 5% 35 5 vy | 84 40 i %5 15 Hy
1x10°4~/mL, SR 5 e Rh 2 6 LA, BFL 2 mL. 45
HRNLE Ly kA “2.27 W AR B 3R L, Kigs
48 hJii , JH Trizol iR $2 B4 2H 4H 5 RNA , R 4240y
T AN RNA U BE J2 45 7, 85 RNA 5 S5 i
cDNA, 47 PCRY 14 . WK R (3£ 20 pL) : cDNA
R 2 uL, Mix 10 pL, I Fii#E51 4145 0.4 pL, ddH.0 7.2
ulo § G444 :95 CHIAEME: 30 5595 CAEPES s,60 Cik
J 308,72 CHEMP 20 s, I 40 MEER, DUB-actin /K N
2R 27k 4 B AR 2L mRNA 3R IA 7K F o
IR 3R TP S K EE LR 1.

xR1 SIVFEIRFFYKE

Tab 1 Primer sequence and product length

R LRS- T3 s
By
P-actin AGCACTGTGITGGCGTACAG TCCCTGGAGAAGAGCTACGA 194
LC3 AATCCCGGTGATCATCGAGC GCCGGATGATCTTGACCAAC 119
Beclin-1  CCGCAAGATAGTGGCAGAA CGACCCAGCCTGAAGTTAT 264

p62 ACATAGCTTGCCTAATGGCTTTCAC ~ ACATAGCTTGCCTAATGGCTTTCAC 139
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25 ZEEWHCTII6EMAPBEHEXEARENY
M %5 22
K Fl Western blotting 75 A W o B 04E K W

HCTL16 4 fitd, #Fh 02 45 24 5 i3 [ “2.47 5
HIHE 3N AL, 559548 h5 , F RIPA 240 7840 24
i 240 M P B i v SR 1, R BCA MR FA T 2R 1
i, SRS AT AR AR 38 B 11 50 pg 7E 80 V HL I T
T A IR B - SR VN s Tk e 1€ 1 L VK (SDS-PAGE ) 150
min, 7L LI 200 mA Wi 7% 5 80 min 22 PVDF i |,
P 5% [ Ng W34 24 T 5 IR 3 P41 1 hg A B-actin , LC3 1T/
LC3 I .Beclin-1.p62 —Ht (FBEEI R 1:1000),4 C
TIEE A ; DL PBST 22 bR B 3 UK, SR 5 I ARH I, —
PrOR BRI 1:10 000) , FIEMFE 1 h; DL PBST ZZ 0Pl
VERR 3K, SRIGTERER R R Ge R HT ECLAR 7 A
o KA Image J 1.52a FAF X5 & 11 5545 2647 20 97, LA
Beclin-1.,p62 £ [1 45 5 N 2 -actin £ 1 55415 (1 IR FEAEL
Z H3R Beclin-1,p62 8 1 #3A7KF, LALC3 TT/LC3 |
KA LA LC3 R AR T iR E 5T 3K,
2.6 ZitFEHE

K SPSS 13.0 Ge b H 4K 44 % 1 06 B4 2E 17 G2 14y
Mo THETER A x + s FoR , 24 HLACR RN 2 22
S3HT, PIALIA] AR A LSD /. P<<0.05 %R 22 5 H
N -
3 #R
3.1 LEEEHEIHCTI16 AL TEA S0

5523 Puf A (AR RS B A i 22112 0) bR, 2857
FAK b O A R R L A I B B R R R
(30.76 +5.57) % . (43.02 + 7.11) % . (68.18 + 9.29) %13
B ETHE (P<0.05) , I HA — & AUk BEAOR: a5
3.2 LEHEIHCTII6HMET M

5525 PO IR A, SRR A L rh R v B A 4
i ) 8 T 64 I 25 T (P<<0.05 B P<<0.01) , I HoAT —
SE T E AR A A L 4% 4 AN O T O 1) 3 2 4 i
FIDLIE 1, T 25 0 2 2,
3.3 EEERXITHCT116 4+ B 148 X E E mRNA &
KRR

53 PG B b, SR B v R O v R 4 4
H1LC3 mRNA A K NSRRI rp s T e v 2
41 Jft1 7 Beclin-1 mRNA 2% ik 7K F- 44 2 2% 7} i3 (P<<0.05
5 P<<0.01), SEHZAL |5 0T o R 3 40 40 e v p62
mRNA k7K 35 1 2 B A (P<<0.05 5 P<<0.01) . 4%
ZH 40 i h LC3 , Beclin-1 il p62 mRNA 2 35 /K -l 5 4%
RS,
34 ZEEXHCTI6HAMABEEHEXEARIEHN
A

2 XL H, SR AT b R R LN

hEHERE 0 EEnEE1E
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Fig1 Flow cytometry of cell apoptosis in each group

F2 BAMRBATENESR(xts,n=3)

Tab 2 Apoptosis rate of cells in each group (x £ s,

n=3)
Eill e
SR 8341357
EHZIUPRR A 046523
ECECliwde] 2878485
SHE R 4139790

T 528 PO IRGL R, * P<<0.05, % P<<0.01
Note: vs. blank control group, *P<<0.05,“*P<<0.01
#x3 HHEMM T LC3, Beclin-1,p62 mRNA &ix 7k F
MELER(x£5,n=3)
Tab 3 mRNA expression of LC3, Beclin-1 and p62 in

cells of each group(x*s,n=3)

A5 LC3 mRNA Beclin-1 mRNA p62 mRNA

EEbor el 1.0985+0.098 0 1,645 840,107 5 23796£0.1579

BHEMAREEAD 12496102394 1.938 940,094 8° 1.9759£0.189 5"

BEHADREREA 15794102648 2158940265 1° 1.176.0£0.085 8"

SHARREKEA 20835403352 25659103159 10751200764
T 5 POV R A, * P<<0.05, " P<<0.01

Note: vs. blank control group, *P<<0.05,**P<<0.01

JifiH LC3 il Beclin-1 £ 1235 /K -2 5t 25 7t = (P<<0.05
% P<<0.01),p62 & [ #23k K-35 1 3 FE 41K (P<<0.05 5%,
P<0.01). #&ZH4HMH LC3 Beclin-1 1l p62 25 11 5 Y
LUK L DL I 2., TR 7K SF- i 25 5 L3R 4.
4 itig

55 W Jie 2 )™ R N I 1 S MR = — |, Al
2018 AE RIS i, 45 i S S BURAESE TS
USRI, H AT AR AE 19 & A 5 e 20 i R T
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L3 ] |— N — 16 kDa

LC31l -—— e — —— 14 kDa

" P-. 62 kDa

L (o S S S L Y
HHEL HHEL HEREZ

23 U0 R

2 HHEMAAF LC3 . Beclin-1 71 p62 EARIEWE
e

Fig 2 Electrophoresis diagram of protein expression

of LC3, Beclin-1 and p62 in cells of each group

F4 HBAMHLC3, Beclin-170p62 EHQ RIiEKTEN
EER(xts,n=3)
Tab 4 Protein expression of LC3, Beclin-1 and p62 in
cells of each group(x+s,n=3)

A5 Lc3lincsl Beclin-1/f-actin p62/f-actin
AR 04196+0.0475 08417+0.070 6 16835402759
BERRFREEA  0505920.046 57 1.0794£0.105 9" 0969 6% 0.146 6°
SEZRFREEA 077602010597 1.4695+0.258 0° 0.557940.073 6"
PEEBRMEEA 115784022757 1775140276 1* 0413900793

TE: 523 IR BRUL LA, *P<<0.05, " * P<<0.01
Note: vs. blank control group, *P<<0.05,**P<<0.01

Wi ) S5 8 A AR VI OC 2 - AR T R T T 2 ]
Je FLGRAS I B TR I 1 RURR P PESET , XT Er4n i
IR E AP A SR F 5 A A wepibc 15
FRFPPEANMIAE T, SRR V5 T (A 3% A 200 L5 P 400 4
KA F YR A& AR " AR UER , A Al
Ay Jie g 200 B ) CRAPAIL A, 2 LR B 24 W et e
24 B B H KRB B B TR R E SR
PrBAIRE R (H S BE 1Y WU 2 0 ) e A
A B AN A A B ST ARRYE T
IRER) i S8 n kB R R B %Y R,
FARNMARST 2 B RGST 45 M98 10 % 73 e g
S R X AT 2 4 A i A2 1 R S BB T AR AZ B F
SR, BT EG G 2 A 2R 2 U R
P, RUHTE M IR G 7 7 TZ 832 B 0C ", SRR
HATC WoR i 1 2R g 1S 2 , vl RE 2 VA A 22y
e,

AURZH AT Se il w020 B9 MTT g 4 740
SR TE PRI T , 71O 58 B 36 HCT 116 4H it 34 55 111 55
e B (IC50) 294 20 pg/mL. #RAEASWFFE AR F 1Cs
ARy o T R B (20 pg/mL) | 1/2 1 TC oV AR e vk
(10 pg/mL) .25 ICsofE g Jo i e i (40 pg/mL) #E4 74
Fo iR AR b o mBREKEEERMEMNT

- 54 - China Pharmacy 2021 Vol. 32 No. 1

HCT116 41 it 48 h J5 4 e A3 2Cim il Hesd s vs vk, LA
—E MR B R . FEULIERY b ARSI
W R RGBS HCTLI6 i L A= T 4 M 4 1
IR FEPESE T () A I R R pE T () . &
Annexin V-FITC/PI XA AAGN 5 A B, HCT116
AR RS T R T, e = iR
(40 pg/mL) L RMIFT F RO RN B .

LC3 I L 3h ¥ vh i B ATGS O [ E Y , 25 A
PRIGTE B, 5 B A A A ) s A s s P TR 7, AR
gER R R E R 48 h G, 41+ LC3 mRNA
BB ETHRE R AL RS 2 . AR AT
AL AR R mTOR & 42 fll Beclin-1 42, H
W, Beclin-1 ZWFL NP5 | DMiAS 5 A R
AR SE A, 32 i R AR TR AL 33 (P13K)
TR A RS 5 F R TE B, CEAH AR 1w A
R FEG EEAERY ., AR R BN R EAE 48
h 5, HCT116 4l it 7 Beclin-1 mRNA 325K i & T+
i, P78 HCT116 Al He % | Wi A2 52 2, (e ik 17 A
WEARITE . p62 &4 ML) [ Wihs i JE ), 02 A Wi Ak
TR E SR o, FE VRS AN AR K R R
B EENEH, A A WERS A P A T AR AR
ZEULE R B Z VR 48 h 5, HCT116 48 Jifg v p62
mRNA [ ZRIEACT 1 2 AR, 1X AT REJE HH T LC3 (1A A
WL SECT p62 BRI

LC3EMFAELC3 T S5 LC3 1T RIS 24 [k
A, LC3 25 1 C o Bl 2 AR HIE L LC3 T, e T4
MU LC3 T 2z Z=AEm TAEMIE AL LC3 1T, 22 67 T A Wik
VEBHARRE =0 LC3M/LC3 T FLERESE B WiHb iz ke [
WM, 5 A AT B B BE H ™, S ik B
T 4R BT 2 A0S HCT116 4 M i [ Wi 42, A WF 5T %
FH Western blotting 15 7E 437K ¥ _FESE T 52 B R AEH
48 hJ5 A i 2 T 5 HCT116 41l H Beclin-1 25 (1 32 157K
SEFILC3T/LC3 T AR, I 2 FRAIK p62 28 (1 ik K.
GG RAER SR AT LU RS HCTL16 41 i i
Beclin-1 F Bk A2, 3 55 0 il BREw ] 3 o V86 45 W o
2 A W S R T R ST G R —

g bR R R AT AL AN HCT116 &
AR RIS L B R AR $E N R R T BR A AR
ST I RARTE M2 2 — o (AT A g ()56
REF HWE BN, AW E ool S 4 g T,
AR LI, SRR AR S HCT116 24 i i T 4 W] B
WRETE T H & AR B E P =22 [a] ELAA A A ML A 77
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