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[ Abstract] Objective : To observe the effects of curcumin on the proliferation and apoptosis of colon cancer cell line HCT-116 as well
as on the changes in mitochondrial morphology and function, and to explore the potential mechanism. Methods : Colon cancer cell line
HCT-116 was cultured in vitro and treated with different concentrations of curcumin (5, 10,20, and 30 wmol/L). Cell count kit—8 was
used to observe the changes in cell proliferation, and the optimal concentration was identified. Flow cytometry was used for determina-
tion of the changes in cell apoptosis. Mitochondrial membrane potential assay kit JC-1 was applied to determine the changes in intra-
cellular mitochondrial membrane potential. Electron microscopy and Mito Tracker Deep Red staining were used for observing the
changes in mitochondrial morphology and structure. The changes in cellular adenosine triphosphate (ATP) and reactive oxygen species

(ROS) were assessed by the corresponding assay kits. The changes in the activities and protein levels of apoptosis—related caspase—3

and caspase—9 enzymes were measured by spectrophotometry and
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5 AR : hitps:/Mlink.cnki.net/urlid/50.1046.R.20240328.1055.022 creased the proportion of cells in early apoptosis, but also signifi-

(2024-03-31) cantly reduced the intracellular mitochondrial membrane potential

western blotting, respectively. Results: After curcumin treatment,
the proliferation of HCT-116 cells was significantly inhibited in a
concentration—time dependent manner, and the half maximal inhibi-

tory concentration was 13 pmol/L. Curcumin not only remarkably in-



BERERKFZR 2024 £55 49 5 3 #5 (Journal of Chongging Medical University 2024.Vol.49 No.3 )

— 271 —

level in a concentration dependent manner. The electron microscopy results showed that curcumin caused obvious mitochondrial swell-

ing in cells, including crista swelling, disappearance , membrane rupture, and vacuoles. Mito Tracker Deep Red staining showed a sig-

nificant decrease in mitochondria number and fragmentation appearance. The intracellular ATP production was significantly decreased.

In addition, curcumin also increased the activities and protein expression of caspase—3 and caspase—9 enzymes in cells. Conclusion :

Curcumin inhibits the proliferation of colon cancer HCT-116 cells and promotes cell apoptosis. The mechanism is related to the aggra-

vation of mitochondrial morphology and function damage by curcumin.
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SDS-PAGE 177 & 2 (A JB v (v A A & JC-1 25 1 A
e B Y ARGRA R, LR KA Sigma A H] .
BCA & 4 FERG IR &  ATP A7) &4 ) A 38 = KA
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P 4 mLEE IR, (A5 128 A B i) ARV BE 43 501 Ry 5
10.20.30 pmol/L.
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2 h, fieJ5 T ECL K0t 1) & 47 B O W 5 | 28 Bio-rad
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E1 =EHZEMH T HCT-116 PR AYIEE 2 7K BB 84k 81t

22 EFHEARST HCT-116 28 oy A =

FH #2245 5 R W DMSO ZH 15,1020 wmol/L 3%
T2 A HL S U T A0 B 9 4 A (5,75 £0.26)% |
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10 wmol/L 120 wmol/L B:f , A0 HL i T3 B B 34 fin , 22 A 4
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A, P<0.05
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R TR UL SR R AT A (R 2 AR RCR T
Mito Tracker Deep Red Y & FlHL BE 43411 . W&l 3 T 7R, 76
DMSO b3 HCT-116 41 il J5 , AU i 2 b R B e £, &2
PR B 200K 5 M9 BE R 5 umol/L I, SRR A I 45 6 B
SRR 5 4 10 pmol/L 1 20 wmol/L B, 2744 1) $5 i2:
W B R, M AR

DMSO 5 pmol/L

10 pmol/L. 20 pmol/L,

B3 EHEZEMETHCT-116 AMMNLRIENFESHRG
(Mito Tracker Deep Red :£&)

HLAE 45 5 @R , 75 DMSO AR FRZH I 5 umol/L 3% 5 2 A0 B
HCT-116 41 i) , A N Rk B £ | BB S5 2%, T
e AE IR G o 2 2208 ZUR N 2 10 pmol/L 5 , 4H ML PN £
BB A D, H I 5 A 2R R I Ak , L AR i i
TH IS TR 28 0 25 A | 300 B 52 I 5 ViR T ) i o o B
(E4),

24 EFHEHACHCT-116 2006 1 & AR R ¥ 12

JC-1J2—Fh BHE F B oS L Y}, A SR 2 B Ak 2 Fip

10 pmol/L

El4 ZHZEMETHCT-116 ARSI KT SIRG

20 pumol/L

JE o AT 3 A i X A0 S0 A FL—1 30 38 A ) A2 e
S5 10 25 VAR 38 3 FL—2 38 30 K 0 S 4T €000l . 4 4 AR
FL 7 ARG B, 2087 A B Pl 437 B 25 e Ak, JC—1 IOk Ak Py ¢
L, LTRSS | 3 DL SRR 1 A TS o R Sk (6
PeNo PRI, AR AR — R AFAG I 2 A i vl 437 A9 AR A, DA B
AR AT T AT Ak . ARSCER 5 SR, 7577 DMSO 41
5.10.20 wmol/L ) 22 ¥ 25 4b B 5 A5 B 32 200 R« (67.12 +
1.86)% .(64.91 +2.23)% .(24.62 + 2.02)%F1(20.11 + 1.98) %,
4 41 I HR 2% B it F 15 X (F=622.850, P<0.001) , i#—
Wi L5 - 5 DMSO Zb BRZH L 45, 2435 35 28T N 5 pumol/L
B, 200 0 4 8 P 37 22 S G 48 T 2 B L (P=0.149 ) 5 24 4k i
4 Z 10 mol/L 1 20 wmol/L 1], 41 i 7 T 3 B @ 384 i,
5 GiiteE i L (P<0.001 F1 P<0.001) ;55 10 wmol/L L4,
20 wmol/L B9 Z5 s AN A P TR B E I, 2R A SR
X(P=0.008) (K5).
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33
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DMSO 5 10 20 pmol/L

Ha, YRR S pmol/L 21 LWL, P<0.05;5b, 5V 10 wmol/L
4, P<0.05
E5 ZEZEMIRTHCT-116 40k KRB Lk P B {1

25 EFFM YT HCT-116 26 A ATP 49 2 5%,

3R DMSO 411 5.,10,20 wmol/L 4 ATP 55 3 43 3 4 -
(4.02+0.21) 1U/mL.(3.66 + 0.37) TU/mL.(2.53 + 0.26) IU/mL.
F1(1.63£0.06) 1U/mL, 4 H L ERA HIT¥E X (F=
74.469,P<0.001) , HE—PHHLE . 5 DMSO Ab#i4 Hds,
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MLHEIWREE NS wmol/L I, G517 A0 N 72 A2 A ATP A5 i
ToUT I I, 25 5 TG i L (P=0.062) 5 ¥k B2 3 in &
10 pmol/L F1 20 wmol/L I, 45 7 8 20 Jid 7= A= 19 ATP B fgb 384
i, 2% 54 88 it 2 L (P<0.001 F1 P<0.001) 5 5 10 wmol/L
HLHR L 20 wmol/L 14 25 B 9 40 M ™= A= 1 ATP BH B34, 22 7
it X (P<0.001) (K 6) .

| [ R H

ATPA it (TU/mL)
[\S)
o

20 pmol/L
ra, SHPE S wmol/LALHL#E , P<0.05;5b, S5 HEE 10 wmol/L 41
HA, P<0.05

6 EHZEMEI THCT-116HAMAATPHERE

2.6 EF AT HCT-116 49 8 1 caspase—3 #= caspase—9
MBS A R G 0 Rk

K 7, %555 DMSO 41H15,10.,20 wmol/L [ caspase—3 fif
5 A caspase—9 W 1 AR XHE 4301 R : 2.75 £ 0.23.2.55 +
0.19.5.05 £ 0.15 #1 5.33 £ 0.99 L & 2.30 £ 0.15.2.12 = 0.16.,
4.85+0.16 f15.21 £0.12, 4 A b 2= R H G228 L (F =
503.553, P,<0.001; F,=1 389.342, P,<0.001) , #—3 i [
8. 5 DMSO AL FZH Th A, M 228 3 M 5 wmol/L I, 2511
I3 Y L N caspase—3 Mifi 1% P I caspase—9 fiff 1 14 1% A B &
AR, 25 AT G it X (P=0.135 . P,=0.102) ; 249 FE 14 i
% 10 pmol/L I, caspase—3 Jii i ¥ Fl caspase—9 il i i B
R 22 A G U(P,<0.001,P,<0.001) ;55 10 pumol/L.
He 3, 20 wmol/L (¥ caspase—3 [iff i £ Fl caspase—9 f i 4 HH
W, 25 A R L(P,=0.044 .P,=0.004) .

W8, %57 DMSO 415,20 .40 wmol/L {4 caspase—3 Fll
caspase—9  H 2 ik (19 #H XHAE 4 9 R : (39.07 £ 1.16)% .

B caspase—3 EZ caspase—9

& [ =)} ~
T T )

R PR (EL(A g/ A gp)
oW

—_

(=]

20 pmol/L

DMSO 5 10

Hra, 5SS pmol/L4 4L, P<0.05;b, 5 10 pmol/L 41
4%, P<0.05
E7 E=HZ{R#ETHCT-116 44K caspase-3 # caspase-9
HIERE

(41.10 £ 1.56)%.(88.71 + 1.83)%.(91.78 = 1.60)%F1(44.26 +
2.44)% (4570 +2.19)% . (71.26 £ 2.33)% . (81.52 + 3.11)%,
44 LA 2 TR G L (Fi=1 389.342, P,<0.001; F,=
257.085, P,<0.001) . i — LW L # . 5 DMSO 4b 34 [h
B, BB REWE RS wmol/L I, 45 1495 40 1Y caspase—3 Fll
caspase—9 8 1R A& A BB AL , 2R LG I2= 5 L (P=
0.089.P,=0.056) ; 24 & 14 111 25 10 pmol/L B, 445 iz 9 4H i 1)
HH KRB Y WA, 2 58 5005 E X (P<0.001 Fl P,<
0.001) ; 5 10 wmol/L F.E , 20 pwmol/L 114 45 i 9 41 e 25 19
B 2R A5 L (P=0.016 .P,<0.001) .

DMSO 5

scaspase—3 o caspase—9
a a

10 20 1.0

caspase—3 u—e: E 0.8
™

Z06

caspase—9 ’.“ ﬁ 04
i

GAPDH  sm———— i

0

20 pmol/L

DMSO 5 10
Hra, SRS wmol/LALELHL, P<0.05;b, 5 10 wmol/L 41 L4,
P<0.05
E8 E=®EZERIFHCT-11640A0 caspase—3# caspase—9
BEARIZKKE

3 3t i

e EALATE A R EUR N T REI T, JR iR
U B WG A TR ) — o 2R, I 1 2B K e
PR 230 Z2ESEgILE S50 E
ARt B . R T I B 4 L, iR A R
A ICPRIGFH IR L o S5 AR ) 2 R AR, X s
W R RER IS RS R B R Ky
Fo MR R AN T LA Z — AFETER
ZLAHME LA BT A ) AR AE R b, S A A T A
=N AN AN e AW O S ) U = W R e
e A SRR AR A Y PR 2 R AR AR Tl R
FEERZEAEN . Mg ai M i Sobi ik 5 5 T IEH
MR ZRAR . ARG R RY] FES5 1 HCT116
AfE b, SokiA R 2 RO (RIS ) 2
AREC SR, AN AR R ATP WL 2 . HIRBT AN
U Tt S WP g A0 Y M — AR . ks
AR AN B AR AR AAAE 2 U8 T3 2 i A
FEHL . RGN T B e, RS R A
T ER S S B LR IE S I RE I U o SRR
PR TR R R RN M TR OF
LSRR AE HCT-116 4, 2ok 4 Ji A 437 4k
TR R K, 5017 5 IE A 5C 1 i caspase 3 I
caspase 9 [ PERAR, 85 F R A WAL, X LR &
AT AL PR B KB A P T S R X 4



BERERKFZR 2024 £55 49 5 3 #5 (Journal of Chongging Medical University 2024.Vol.49 No.3 )

— 275 —

LA A B 53K o PRI, 7R R B0 R A T e i AR
SR S TN RE S R 4 E BT, LAk
AR hy BT A b I8 16T AT SR I T 1 B S )
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