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Effect of Celastrus orbiculatus Extract on Cell Proliferation and Apoptosis of
U251 Cells and Its Molecular Mechanism
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[ Abstract ] Objective; To observe the effect of different concentrations of Celastrus orbiculatus extract
(COE) on proliferation and apoptosis of U251 cells (a glioblastoma cancer cell line) , and its possible molecular
mechanism. Method: U251 cells at the logarithmic growth phase were divided into control group and COE-treated
group. 3- (4, 5-dimethyl-2-thiazolyl) -2, 5-diphenyl-2-H-tetrazolium bromide ( MTT) assay and 5-bromo-2-
deoxy uridine (BrdU) incorporation experiment were performed to observe the inhibitory effect on cell viability and

proliferation, respectively. Annexin V/PI double staining was used to detect the effect of COE on U251 cell
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apoptosis. Ultrastructural changes of U251 cells after COE treatment were observed under transmission electron
microscope; the protein expressions of apoptosis marker B-cell lymphoma-2/Bcl-2-associated X ( Bel-2/Bax) and
Caspase-3 were detected by Western blot. Result: Compared to control group, the proliferation of U251 cells in
COE-treated group were significant inhibited by COE (P <0.05). COE could induce the early apoptosis and
ultrastructure changes of U251 cells, and apoptotic bodies were observed under transmission electron microscope.
The protein expressions of Becl-2/Bax and Caspase-3 were changed in a concentration dependent manner.
Conclusion; COE can effectively inhibit the proliferation of U251 cells by down-regulating the expression of Bel-2/
Bax and increasing the protein expression of Caspase-3, and promoting the apoptosis of cell, suggesting that COE

can be used as a drug candidate for treating glioblastoma.

[ Key words |

transmission electron microscope

2 T2 968 e — el 5 T M B S ST 240 L ) AL D
R G TR, e N 2 P e e v i AR 28 P 1 e 9
Z— AR RGO R ) 40% ~60% L
JoT bR 240 9 ( GBM) J2 fie B vh i BAR 22 T S AL,
Hws 52 R R g% IR PR A Y L LA T T
BOALEEF AR BT MRS 55 J7 2 3 T8I 58 A N BRI
JoT 4 BRI 7 A B O B b R A L, EL X T i 2H
LU EIER R, S EBURHE R AL T RS M
FEJFH, ZHEBEE P AL 9 ~10 4
HUT 2o g TR 20 MR A T AT O R
SEARTZ, RAR 43 Jat IR 7Y 25 4E F T s 3 S 04 22 &l
YERIEAN DB A 2025 o SO R AR W o v 4% 8 AL
TICEEBUIIRE 259, 1k 1 3 LR 26 7 1 F 9 40
R RERIER —HR2ERER MR HZ — BE
15 v 25 v 4R B RO BIE R 8950 25 ) AR
e EE FE ke A R R e R B S R
PrArimie kB, b8 T ERGEY 2 LR
H) HZE MR b RS Rh R A2 B T
12 ARAT " T s e 2K Ll i BB B R &y ik KO
k& FIHZ AL (B2 A5 200710025343, 3) 5 i
WIRE I K B0 P e B 25 2 1R TR $2 LY ( COE) R 11
il 22 b SR e R 2 i 4R R 0 R R Y L X T
COE JZ 75 BE A% 1 il 1 28 22 48 s () B AT o0 B Ff
E— B9 o AW ST R TN 5T B 48 9 U251 4
kR, 8 ok M 5 4y AR W 7 B COE X
U251 21 i 0 34 58 M Jf T4 F, ) B COE i fn] 3% &
52 S5 240 9 40 A B4 R T, R T AR S e R 4y
THLH . RAWEFE COE Xt U251 40 Jifd 184 5 F1 8 T 4

Y FHL A
1 #FE

1.1 RIMEBEZY R 42 00 R EEIA B )N BUE
25\ A PR ] (HES 070510) , /iy o [ 25 R K 25 rp 25
- 116 -

Celastrus orbiculatus extract (COE) ; glioblastoma; U251 cell line; proliferation; apoptosis;

BEURBIE ST T SR B 45 S T B R BT R A A
¥y Celastrus orbiculatus TR Z£, FMEHEAR 25 .0}
YIn] A2, G AU G AF D7 v I 25 B R 2% iR R
PR 52 R R e i 2K R G 251k A W 0y 3R BORT %
SE L R BB B R AN R 6 R e L 2%
VIWT , 03 0 A, T ,95% 2P Il B 3 Wk, e
ZE AR AT B E PR AR B 1, LS IR A
T, - SR TR HOK WS A el i, ok il el e 45 3
LR OTREE (Hh SR 5 & & 68.3% ) , 1%
W) 343 3225 2% , COE 0.16 g % T — H 5L 0
(DMSO) 1 mL 1, Bt il BZ 160 g- L~"REW, LG IfiL 35
B % FETC R S 56 T T EER P T AR, W R U PR A,
R A S 06 75 SR HEAT Mk JBE A LA %

1.2 4000 A e 5T 40 M JEs 40 B ik U251, 1 A
el v [ R 2 B b I 0 4 RG130224. 05,

1.3 R & RPMI 1640 4 it 3% 7 (36 [
Hyclone 23 w] 41t 5 SH308009 ) ; Jifi 2 ifiL 75 , JB 2 11 i
(£ E Gibeo 2 A, it B 4> %] & 232700, M2128) ;
Annexin V-FITC Jii 257 & (£ E BD A wl, it 5
MACS130093060) ;B #k 2 4 ffg &% -2 ( Bel-2) ,Bel-2
K X H (Bax) , 2 M 2 i 45 H Bi-3 ( Caspase-3) 5T
K, — 40 (£ [ Cell Signaling 2~ &, 4t 5 73 5l A
4223,5023, 9662, 364257 ) ; 5-1 i 48 R W5 0E K% 1
(BrdU) i =Cial 0 & ( L DS AE Y B A BR A A
it 8811-6600-42) ; BCA # 11 7€ il & ( L2
=R AN F, HitS 062716161024) ; ECL k%
R & (3L Themer 24 ], #t 5 160223002 ) ,

1.4 {Y%s SERIES 8000 WJ % CO, 18 i 1% 3% 46
( 22 [ Themer 23 #]) 5 1X73 H{E] & 26 % W ss ( H A
Olympus 2 &) ) ; FACSAria [T u Y% = 40 g % (£ H
BD 24 7]) ; CM100 Y37 5 #1058 (fif =2 Philips
23 H)) siMark B4 5 Bl §i BR AR 20 A X, mini X25 A



23 B 17 M)
2017 49 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 17
Sep. ,2017

e H L VK X, Universar Hood I & 1 #E M 43 #7 X
(£ EBio-Rad A F]) o
2 FHiE
2.1 gnf g SR FF IR BT 40 g g U251
20 Motk B RPMI 1640 B3 %, T 37 C 5% CO, 5
FEA PR AR B E DR S WS A IR A O £ A
307 48 2 1
2.2 WEMREE (MTT) Bb o vk A6 0 40 bk 76 7 HOxT
BRI U251 48 B, 0 £k 40 A 0T 26 47 40 B 1%,
& A 10% JiG 4= 3% 19 RPMI 1640 3% 57 5 il £5 5
240 B, R A L R 3 x 107 A4N/mL, I DL A
FL100 pLEEFP T 96 FLAR T, 75 40 M s BE A= K 5 B AL
4%k 25 4 ¢4H i COE (10,20,40,80, 160,320 mg -
L") 41, COE 414351 hn A KR 259 , 45 Ff il i 1% 5
ML, LT 37 C 5% CO, $EFA i 24 h
JG BEEAPE T INAS g- L7 MTT 15 pL, 4k 455 5% 4
h 5,35 B3 JE A DMSO 100 L, i ki A% | % 8
490 nm P, P REALWOCE A, R Y I R,
I RE 26 B, SR B i 26 (1C,, ) »  EiR SE 5
FHE 3 W,

ARG S HIR = [1 = (A /A pyn ) ] X 100%
2.3 A A A I AN B AR R AE O B A K
) U251 4 j, #ehh T 96 fLak I, % HiE5 5% 24 h )5,
filA 40,80,160 mg-L ™ 'COE T 24 h, 7k I f#% 7
BrdU, 85 e £ 2 1 mmol-L ™", 44l 1 x 10° 4~ U251
AN A 10 pmol-L ™" BrdU, 35 3% 10 h, B2 5 2% v
W (PBS) YRk 2 IR, 2. 5% JJ it 1 1k W 42 48 g, BrdU
staining Buffer 1 mL JE4) 5K E W H 15 min, PBS ¥
W2, K EmA D Nasel 100 pL, R EIHFF
1 h,PBS ¥R 2 &, &.0 5 L&, Il A Anti-BrdU
5 pLIRATZE M E B F 20 min, PBS JEi% 2 1k, PBS
200 p LA I i 2 4 A AR I
2.4 pmiade R g B R R T AR 24 h R
[ U251 4 fifl 25 B RPMI 1640 & B V%, 800 T 6 4L
B, B OBLRE 3% 24 hJE, A 40,80, 160 mg- L'
COE il 24 h, L 5 48 M1, 1 x Binding Buffer
1 mLEE £ ,300 r-min ' 8.0 10 min, 3 3, 7 1 x
Binding Buffer 100 pL & J5 i1 A Annexin V-FITC
BWIRS G, ER LM EF 15 min, 1 x Binding
Buffer Y% 2 K, INA PI 5 wL YL (5 )5, & i =X 40 il
A E 53T o
2.5 B GTEEE ARG DU A0 i AR A cE A AL O 4K
9 U251 20 Mo 45 Fh T 85 SR, 55 9% 24 h, m A 80,
160 mg-L~'COE T i 24 h, [ i 14 1k Wi 45 20 g, )

2% I3 B E 1% R 5 [ 52, Spurr B g £ 3,
75 B AR HEAH
2.6 EHAEEI I (Western blot) £l Caspases-
3,Bel-2 & Bax B #£E 41 T A G K (A4S
Caspases-3,Bax S JH T-FH M, Bel2 Ehr F 127K
1, Bel-2/Bax T 4% 52 B 40 it 0 7% Bl o B 00
U251 4, fin A 40,80,160 mg-L~' COE,24 h J5i%
Han il S & 1, BCA 3k i J5 17 SDS-PAGE
VK ¥4y B 5 R A G % B PVDF 8, 5% IR 4 1%
FIREA 2 h SRJEIN—Hi(1:1 000)4 CHEF LK,
VERRJS I =4t (1:1 000) M F 2 h, ECL & ik
F & AT R I AR DG B 1 A, R T B T R 43
BT ACHEATH01 B 437 o
2.7 Giibs e R SPSS 16.0 i 4k {4 kb
Bn, A ERIE YL 2 £ R, RITHANE N
EAM R TR B, DL P <0.05 R 5 BH %1%
3 &R
3.1 COE X4l 15 my 2 10 ~320 mg- L'
COE 4bH 24 h J5 ,U-251 41 52 5 25 ) vk 7 &
G, A K2 BN TR R BE Al . 528 LAl bR,
10,20 mg- L.~ COE £ 41 Jfg # A5 9] ., 40 mg- L~
COE £H 4t g A= 41 il B | T % (P < 0. 05) 580,160,
320 mg-L™" COE 41 il R & % F+ 55 (P <0.01),
ULIE 1, ARHE COE X} U-251 41 Jifg 334 5 (9 7 1) %, 3
T COE = %4 il ¥ B2 (1C5, ) , U251 46 g 1C5,
107.1 mg-L",

1201
1
1004 4 =

804

2)
60 1
2)
401 2)
ﬁ []
0 T T T
E F G

A7 I/ %

T T T T

A B C D

A.Z5[41;B ~ G. COE 10,20,40,80,160,320 mg-L "4 ; 525 (4l It
%Y P<0.05,” P<0.01

B 1 COE {£f 24 h xf U251 HBE A KHIHIMER (v £5,n=6)
Fig. 1 Inhibitory effect of COE on viability of glioblastoma U251

cells(x +s5,n=6)

3.2 COE X405y 4 BrdU B A K
W, BrdU w42 A F| S H120 ff i & 5L DNA &5, R
PEEHRIE P BrdU HLAATT B BrdU B ARG, K2
T2 LA TS B, R B U251 40 i B 5E B, 5 s
<117 -



23 &5 17
2017 49 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 17
Sep. ,2017

L4 L% ,40,80 mg- L™ COE £ 4 i 4% 5 W] 12 22 %)
MH (P <0.05), 160 mg-L~" COE £1 4il jfg 38 5 411
HIH B E (P <0.01), WK 2, COE fEfg+ Hitm
il U251 20 Ji bk Fey 304 B, i 5 Jo 2k 0k 38 2B 3, 494 B 410
A 3 5

120

100 - T

80

60

40 -1

2 384 4 2 /%

20 4

0 T 1 U U
A B C D

A.Z5[141;B ~ D. COE 40,80,160 mg-L ™' 41; 525 (1A & P <
0.05,”P<0.01(& 3,5[)

El 2 COE 3t U251 APaigsEAI %M (5 5,0 =3)

Fig. 2 Effect of COE on proliferation of U251 cells(x +s,n=3)
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Fig. 3 Effect of COE on apoptosis of glioblastoma U251 cells after
treated for 24 h(x +s,n=3)

3.4 COE XF A Ji 5Bk 40 e U251 4 i bR ol 25

- 118 -

MIERR 0 B S T W LW, = Hdh
AL S BT A0 AL 25 AN LI, 290 i 5 I 58
B Y 0 U A 38 5 AT RBOR T WA A R
{AF 5 ; COE 80,160 mg- L ™" 7 I i 40 ff2 P 1
#1457 ME A B 40 i 5 2 i £l 280 6 0 /D, 40 A%
PN B (5 SO0V fifp , ZORE AR i K, A B s S 2, e
FRESR (AR A0 MO F T R A, T UL A
0 A0 L 5 0 T /A DL 4

T — .
L g ' - 2 s
P %

: Y

- e b

A. %5941 ;B,C. COE 80,160 mg-L "4

El 4 COE 3t AR R4 k% U251 A Hk8 M S0 m

(HLBE, x5 600)
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