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[Abstract] Objective: To study the inhibitory effect of Celastrus orbiculatus extract (COE) on gastric

cancer cells, to clarify the specific mechanism of COE promoting the apoptosis of gastric cancer cells by
affecting the mitochondrial structure and function, and to provide an experimental basis for the further
development and clinical application of C. orbiculatus. Method: Brdu staining combined with flow cytometry
and Annexin V-fluorescein isothiocyanate ( AnnexinV-FITC) staining combined with flow cytometry were
employed to detect the effects of COE (20, 40, 80 mg-L™") on the proliferation and apoptosis of gastric cancer
cells, respectively. The changes in mitochondrial membrane potential were detected with JC-1 mitochondrial
membrane potential assay kit. The expression of apoptosis-associated proteins including B-cell lymphoma-2 (Bcl-
2) , B-cell lymphoma-xL (Bcl-xL) , Bcl-2-associated X (Bax) , and cysteine aspartutespecific protease-3
(Caspase-3) in gastric cancer cells was determined by Western blot. Transmission electron microscopy was
employed to detect changes in the mitochondrial microstructure of gastric cancer cells exposed to COE. Western
blot was employed to measure the expression of mitochondrial marker proteins [superoxide dismutase 1
(SOD1) , voltage-dependent anion channel (VDAC) , prohibitin 1 (PHB1) , and heat shock protein 60
(HSP60) ] in gastric cancer cells. Result: Compared with the control group, COE (40, 80 mg-L") inhibited
the proliferation and promoted the apoptosis of gastric cancer cells (P<0.05). Furthermore, COE reduced the
mitochondrial membrane potential of gastric cancer cells. Compared with the control group, COE (20, 40,
80 mg-L") up-regulated the expression of Bax and Caspase-3 which promoted apoptosis of gastric cells (P<
0.05, P<0.01), and COE at 40 and 80 mg-L"' down-regulated the expression of Bcl-2 and Bcl-xL which
inhibited the apoptosis of gastric cancer cells (P<0.01). The results of transmission electron microscopy showed
that COE changed the microstructure of gastric cancer cells, which led to the appearance of vacuoles in the cell
membrane and mitochondria and damaged the mitochondrial structure. Compared with the control group, COE
(20, 40, 80 mg-L") changed the expression of mitochondrial marker proteins. Specifically, it up-regulated the
expression of SODI1 involved in stress response (P<0.05, P<0.01) and down-regulated that of VDAC, PHBI1,
COE can

significantly inhibit the proliferation and promote the apoptosis of gastric cancer cells. It may activate the

and HSP60 associated with mitochondrial stability and permeability (P<0.01). Conclusion:

mitochondrial apoptosis pathway by destroying the mitochondrial structure and function of gastric cancer cells.
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#x1 COEXN BEMAIEEMNII (x+s,n=3)

X2 COEMBEARBTHEM (x+£s,n=3)

Table 1  Effect of COE on proliferation of gastric cancer cells Table 2 Effect of COE on early and late apoptosis of gastric
(X+s,n=3) cancer cells (x+s,n=3) %
45 4k V% JEE /mg - L B A% 24 51 0 Ak V% JEE /mg - L A T W A )4
ZHHA 29.93+1.16 ZEHA 4.76+0.15 5.70£0.20
COE4 20 28.70+1.38 COE4] 20 5.10+0.10 8.17+0.15%
40 26.03+0.63" 40 7.1740.15”  8.60+0.10”
80 18.13+2.10” 80 8.47+0.40”  9.70+0.30”

525 4l P<0.05,2P<0.01(F 2-% 4[F])

P4 TR MR ) 0R T B & 3 BS n, COE 41 (40,
80 mg- L") i & 3% i B 5 A0 T 4E H (P<0.01) .
VLW COE REfe #F B i 40 ML i Ty & A= . Wk 2,

3.3 COE Xt 5 i 4 Mg S bR B (7 (s ) 28

J-aggregates il

Monomer

WA, 254 ;B~D. COE41(20.40.80 mg-L") (K 2. [ 4[q])

1 COEX SBEMALFAFIEE AR (Annexin V-FITC,x100)
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Fe T WD T, BUR ) IC-1 & ARG 2% 06 02 S 1 5
T3 B e AN ) R AR IS A B Y
R . W] COE AJ L) i 3 R IR LA 4% i) JIE v 437 7K F-
VNITRG RGNS R AL N 7 B AN [

Fig. 1 Effect of COE on mitochondrial membrane potential in gastric cancer cells ( Annexin V-FITC,x100)
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Fig. 2

Electrophoresis of apoptosis-related proteins in gastric

cancer cells after COE treatment
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TR : -

X5 200

X18 500
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Fig. 3 Microstructural changes of gastric cancer cells after COE

treatment (TEM)

VEk BT WA 4 F1K 4,

Table 3 Effect of COE on apoptosis-related proteins in gastric cancer cells (x+s,7=3)

21 51 Ji R e /mg- L Bcl-2/B-actin Bcl-xL/B-actin Bax/B-actin Caspase-3/B-actin
2 HA 100.0+3.00 100.0+8.67 100.0+6.93 100.0+7.00
COE# 20 94.0+8.54 98.3+5.51 115.0+5.00" 115.0+5.01"
40 67.3£9.71% 67.7+1.15% 127.7+2.08% 147.0£7.21%
80 44.0+9.54” 39.745.03” 125.3+4.51” 144.7+4.737
wont _ma FEL 0 0 L T 0 £ 2
R AR B I 5 A B0 P 2 R e i e AR
e — e A 5 T 0 0 M 5 2 R 0 A 4 M

-
\ ’-:, N

W S 60 kDa

ﬂ-actin — 45kDa

A B c D
E 4 COEAEFBEMAM&KIEHEXELBK
Fig. 4

HSP60

Electrophoresis of mitochondrial-related proteins in

gastric cancer cells after COE treatment
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*4 COEWMBREAMLNEHAXEZEANIM (X+s,n=3)

Table 4 Effect of COE on mitochondrial-related proteins in gastric cancer cells (x+s,7=3)

20 5 J VR B /mg - L SOD1/B-actin VDAC/B-actin PHB1/B-actin HSP60/B-actin
S H4Y 100.0+2.64 100.0+8.88 100.0+7.00 100.0+3.46
COE#H 20 116.0+7.81" 106.7+8.51 70.7+4.04% 104.7+2.52

40 115.1+3.00" 103.3+6.11 40.67+3.79% 85.6+4.16>
80 122.0+5.29% 31.3+7.09” 17.3+4.93% 49.67+5.03%

00 40 UE T B R T Bax 2 40 A T B
Fo Bel-2 Fl Bel-xL 7K V- 1 B Ik 2 5 25 2k 14 i 5
25 T A5 Ak R4 € 2 C Y B, DT B T/
52 & W) BATE Caspase B A& %', Caspase-3 &
4 B 4 T O B K 11 Caspase 5 1Y — R, 2 40
MO T AP AT . Caspase-3 B ik, Ui COE
PTG il & T AR R T e 2k B . 38 5 Western
blot B 5% & B COE nJ LAl il Bel-2 A1 Bel-xL 4K 1 1
F 3k 7K I I I Bax 1 Caspase-3 (1) 3 35 LLAE HE 41
MR T, ax s gk AR [E 2 B COE filt & T 4 kLR A
00 20 9 A T 3 42 A Caspase-3 UG , iz 45185
A T 220 ARG T b L RN o AR B E 7 G U &5 SR 5
4—5.

N T BE— 2 BF 5T COE fith % £ ki 1A i 42 41 ot 8
957 200 R R T A EL AR AL L S5 v O S R AR T
COE 4b T 5 J5 4 Jitd 28 b 1A T80 00 5 48 (0 A5 k. 2%
R, COR A #1515 98 40 i 1) Lok IR 2544 J B T ik
FEAR AL, 2ok UG I B TR L 2 kA B s
A, SRR R 2 1 % B 38 ok X 2R AR A 56 2R Y
Kl & B, COE &b B 5 , 38 43 4 kL 7R A OC 19 81 11 &
A EAR L . 5RO N A Y SOD 1 # ik B B 1Y
T, 5 R AR R E 3 M AH G B 1 VDAC RS 2ok
TR E M54 (19 2 4 PHB1 M HSP60 Kk TR, %
Ut B, SR A 25 K I IR T T BT ORI R
I3 35 Pk A AR AL o 2ok R 41 L B R TR Y
By T, 2R Uk T 8 A5 T R L1 R i 40 A Y 1E
AW 2EAT O LR A A SE R AT L R
2R A 5 23 g A, 2 T 4 B €2 R C B BRI, 2 itk A
ML JH T X v REJE COE 2 ik B & 4 A i T A9 55 —
PV AE R 43 F AL . X2 — A F KB, COE /] LI
20k R A0 0 R et AR S R R E AN PR T, R
J& COE Bl 75 28 s A 100 WL 45 4 1 A4 43 7 HL 1 3B AR
B TWEE S LT
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0 M 98 T 0B 1Y AR e LD, B COE n] DL i g 28
ORI 25 F T T RE BTG R OBLAR R T ik R 15 S

S A M T 5k T COE 01l 9 ) 5% — A 9 1
T BCSETE 0K I I — A TF % I B
25 S S
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