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Effects of parthenolide on proliferation and apoptosis of U-87 MG Cells and its
mechanism
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Fourth Affiliated Hospital of Guangxi Medical University, Liuzhou 545005, China

Abstract: Objective To study the effects of parthenolide on human malignant glioma cells U-87 MG cell growth, cell cycle
regulation, and apoptosis, and explore its mechanism. Methods The inhibition of proliferation on U-87 MG cell of parthenolide were
determined using CCKS and colony formation assay. Effects on cell cycle and apoptosis changes treated by parthenolide were detected
by flow cytometer analysis after PI staining. The expressions of cell cycle and apoptosis related proteins, Caspase 3, Bax, Cyclin D1,
and P53-Ser*” were analyzed by qPCR and western blotting. Results Parthenolide significantly inhibited cell proliferation, and
induced decrease in the colony formation ability inU-87 MG cells. Treated by parthenolide after 48 h, U-87 MG cell were arrested at S
and G2/M phases, the cells proportion at GO/G1 phase decreased, and the apoptotic cells increased. Furthermore, parthenolide could

increase the mRNA expression of caspase 3, Bax, and P53-Ser*”

392

, while decrease the mRNA expression of Cyclin D1. Conclusion
Parthenolide can regulate the Ser” ~ residue phosphorylation of P53 gene, inhibit apoptosis of downstream cells, and expression of
caspase 3, Bax, and Cyclin D1 genes, which effects cell cycle and apoptosis, and induce cellular senescence and apoptosis.
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ARORPCIE TR AN, I H AR R DA et ;2R
AF T A BRI IR T S o /I 128 P TR A A
Y% Tanacetum vulgare Linn. " HEHH— A% 2k
15 BRI S, SERAIE SN 1 4 P IR S v 2 BT
WA Iy 22— ATRIFSRAE S/ (144 P B ]
PP« s 55 22 P R O B B, 0o L i )
Bt AT — 2 AR AT ST LA IS e 7R 4
LR U-87 MG R WFFURERY, St HEAT /N (158 I T 1)
YA, WEIT T /N 15 PN I X A SR 1) R B
0 16 4 M 1 () 5 e BRI 1 4y T RIS
PRIT/N 144 A T B i6 7 M J TR R T AT 42k
1 #RIRANES

NI SEPE R RO AN R U-87 MG W H Hh [E R
Bt AR S AR ERE T . N TN
B A %0>99.0%) 1 st VR A IR
NP, DMEM (High Glycose) Ri7EdE. finsk
Mg (FBS). HH# . HE& Z WP (PS) K
0.25%JB 5 F g 2R H 26 [ HyClone Aw]. Cell
Counting Kit 8 (CCK 8 il#f&r) W Bt &K EF
AR A . Bk AsE (PD. —HF R E 5
[ Sigma A F]. 45 QAW A FE S RAEY)
BHHAEBR A7 . SYBR Green 2 X Mix. qPCR 5|4
B AR CRE) TRABRA R fiigk bt P53,
Caspase3. Bax M P53-Ser’” @f21t). PVDF Ji.
ECL {7 £ K H 3 [H Millipore 24 7. 514 %k
Y (K% TREARARESIG . RICHTTS
¥ (5mL : 100 mg, L5 90140301) J& & PU )1 FHAl
PR EBR A A

37 C5% CO, 57747 H 36 [ ZEER A W] A7,
P A H A Olympus A )77 i« EL-312E
K A 9% K WX Ok 38 B Bio-Tek A # 7= i .
FACScalibur =040 i {X k& BD A w47,
SYBR Green 2XMix. CFX-96 %¢)(:5E & PCR X
JeH Bio-Rad 2w A4E™, IR TAY TR (L
D B PR F A e FRLIKASCE B IR R I
RN .
2 HE
2.1 PpEFAEERRAYECH]
2.1.1  EAFBIIEC ] FREK 2.48 mg /N5 R
7, W1 mL DMSO S5/hFI3 W BsR IR A,
FARE W 8 S ST AT 28 e A, 4R n AN EhiE &R
() DMEM R A% 10 mmol/L W 4E9, 0.22 um JE%S
JEITBR B

2,12 TARBEIECH] RACHUAEZRT) DMEM H%
FEHWICAEWARRE A 100 20 pmol/L TAF W .
22 ABRGEMR B R U-87 MG RYES

NIBCEME R TR 41 fibk U-87 MG &K Je1E4%
3%, 1§/l DMEM+10% FBS+1% PS 973, T
37 C. 5% CO, ¥igeffirhis g%, S 40 kb1
XA
2.3 JEAEFAER U-87 MG 4L S0

BUG B4 K091 U-87 MG 40, WAL 5 40 vt
K, FEBERWE A 3X10°/mL, HEAT 96 FLIAHIHR,
FEFUIRE 100 uL, 12 h JE ¥ LN IIA/NA
ST TAEW, 4% BORRIVR E R TR R, JEHL 10 pL
SN SA L, LRS00 1. 104 20,
50, 100 pmol/L, HEME&B 3 M AL, B M
4, HTHEFI DMSO, Hod AN Ma A 10 uL
DMSO A, BHIEZH K 50 pmol/L MG AL FE,
[FIFE0T R S B2 %15 5 N AL HiFF 48 h e,
I CCK8 (5 mg/mL) 20 puL, k85954 h )5,
LI 0.1 mol/L HC1 % 10 pL, JFHE G K5 7Rk
WEYCARAFAE F IR SAE R o 24 h INYE EL-312E FghriY
TIEPEPAK 450 nm, BEHREALBOLE (4D {H,
HATG . THE YIS, R RS A
DA (ICs).

R =14 G —4 Nz Y4 GO
2.4 PNEFAESIT U-87 MG AR5 &2 R B 520

B0 $E K011 U-87 MG 40, 31444 )5 40 Jfa 3
£, 6 FLBAHN, RESLINANMI%L 200 4>, 12 h JE4F
N M G RE, KRG R BRI A ICsy W (36
pmol/L)+ 100 pmol/L /I 54 A I LA S 6T HRAH 1 1% 7%
i, B3R AWIER 48 h G LS A i)
BigRdk, ok 2 mL @R, BiR 7d. R
FeHE, A% PTG, 45 Rl t, X
BT, TFERA TR AR T RN
2.5 /JAFAESR U-87 MG RAEE A K AT RIS IR

¥ U-87 MG 41 AE AU H AR, B4L 11X 10°
AN, 414 ICso W (36 pmol/L). 100
umol/L /)N 1 35 A T A B it R AL, AR 2l 32 3 NS AL
BiFR 120 A, IS AUIN N A NG, GREsIR
48 h Jm, WIEEREA, 70%EEE e, PI YL, Jfit
A7 i G AR o
2.6 /NEFAREEX U-87 MG 4iuEHAE X EE
mRNA RIS

B ICso W JE (36 pmol/L). 100 pmol/L /] [1%4
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PWEEALPE 48 h Ji5 () U-87 MG 4 il LLAZ KA,
SR MIFLE RNA BT [ 5%, f1H SYBR Green
2XMix #4T qPCR. F 354 95 °C. 5 min;
95 ‘C. 5 s; 60 ‘C. 10 s, FFEEEE,; 55 2~3
AR 45 Ko SIIIE 1.

%1 ¢PCR3IYFT!
Table 1 qPCR primer

ey i Bk

Bax F GCGTCCACCAAGAAGC

Bax R CGGCGGCAATCATCC
Caspase3 F ACCTGTGGCTGTGTATC
Caspase3 R GGCTCGCTAACTCCTC

Cyclin D1 F CTGCTCCTGGTGAACAAG
Cyclin D1 R TCTCCTCCGCCTCTGG
B-Actin F TCGGCGGCTCCATCCTG
B-Actin R ACTCGTCATACTCCTGCTTGC

2.7 JMEFAER U-87 MG 4aEHEXEREE
SE$eS:pbA !

HY ICso WS (36 pmol/L) 100 umol/L /)N (1%
WEEALFE 48 h J5 1) U-87 MG 4 g, LLAZX 4L,
2R a0 AR U, R Lowry VA& B8 H
WRE, DAEANUKIE 20 ng B AR LFE, 26 30%4%
Pt SDS-PAGE k)5, £ % PVDF i [, #f
M5, 4> Sk Bax. Caspase 3. P5P53-Ser’’.
GAPDH, ¥ E—4t (1210000, = (1 :
5 000) HHATZA4AC, BCL AJGIRAA Gk AT W,
W25 5.

2.8 FitFEhE

SEIHAELL x + 5 FoR, f#H] SPSS 12.0 itk
3T ANOVA LR 27 Z2 5007 o
3 48
3.1 FREERE/NBFREEXT U-87 MG HREIE5ER
HI I 4E R

AR EE 29 5 g 3L R 9% 48 h 2 ), KN
1. 10,20 50+ 100 umol/L /) 1% W g 4b B U-87 MG
S 48 b Ji (1 195 A0 1 R FE I 17 A 1K) 40 i
FEANR R KX AL (P<<0.01), FEH A%
PIBEXT T U-87 MG 4 (1 384 FE 0 £ FH 52 1) Sk 1)
FIEAHRME. DE%ANERALH U-87 MG 41/ 48 h
) ICso A (35.8942.2) pumol/L, KIIEIEFE 1Cso #H
J% 4 36 pmol/L. 455 L3 2.

*2 FERIKENAFABX U-87 MG HAIETEAIHIHI
B (xts, n=5)
Table 2 Effects of parthenolide with various concentrations
on growth inhibition of U-87 MG ( xts,n=5)

41 9 WSE/(umol- L") /%
X 0 2.85+1.21
ANSE STl 1 8.92+3.12"
10 28.89+4.29"
20 40.68+5.92"
50 56.32+£2.32"
100 68.75+3.12"
(EiERE 50 87.45+2.60"

S E4ILE: P<0.05 TP<0.01
"P<0.05 "P<0.01 vs control group

3.2 NEFHENE] U-87 MG 4BETEIERE N

ICso W% (36 umol/L). 100 pmol/L /N A% A
BEAb L5 1) U-87 MG 40 o v 3 T 1 ¥ K/ B H
B BAR T AL, W 1. RS R
3 B /N 11 2 P TS ) B S N S S TR
U-87 MG HERETE A, WK 3.
3.3 JBAEFAEsR U-87 MG 400 E 2R 520

PI FAL Qe 24 AR I 25 2R 27, 48 36 pmol/L
INAZ N BEALTE 48 h )5, U-87 MG 41 fY S .

L
Man

AT )
AR M "
=1t I\ t-ﬁ"f g il |
PN o e
'a’;"‘ﬁ;\’} .
W 1oum
of B /NEZIAE 36 umol- L™ /N TS 100 pmol-L!

E1 FEKENEFABER U-87 MG =ER BT
Fig. 1 Effect of parthenolide on the clone formation of U-87
MG cells

%3 ATRERE/NAFAEEX U-87 MG ZEMBERIFNE
( xxs, n=5)
Table 3 Number of colony formations of U-87 MG cells

treated by parthenolide with various concentrations

( X+ s, n=15)
4 ) W /(umol-L™") o B R A
pugist 0 150.33+8.08
ANEE ) 36 53.67+£2.52"
100 28.33+5.51"

A "P<0.01

P <0.01 vs control group
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G2/M IR P LE B ] S BRAIG, - B/ 14 Y R4S

U-87 MG 410 f) S 1 52 G2/M #1323 7 BHE, L3k
4, [AIE, GO/G1 A i Lb A3 B G BAAIG, Bl T B 4

T, X RSN . [ 28 361 100 pmol/L /)
55 WAL S U-87 MG 40T (Sub-G1)
R L, K s,

F4 FREERENAZFHHEX U-87 MG EEEIRARSEM ( x£5, n=3)

Table 4 Effects of parthenolide with various concentrations on cell cycle distribution of U-87 MG cells ( x* s, n=3)

41 Hl WE/(umol-L ™ G0/G1/% S/% G2/M/% sub-G1/%

X 0 57.5740.85 29.24+0.33 15.20+0.75 5.16+0.31

/INES MR 36 76.45+0.34" 17.56+1.09" 6.60=1.07" 14.89+1.07"
100 78.5740.95" 19.24+0.60" 5.20+0.51" 12.9240.04"

Hxtmealtbis: "P<0.05 “P<0.01
*P<0.05 P <0.01 vs control group

x5 FRIRENAFAEX U-87 MG AT
( xts, n=3)
Table S Effects of parthenolide with various concentrations on
apoptosis of U-87 MG cells ( X*s,n= 3)

4 5l W /(umol-L ™) T /%

ot 0 5.1640.31

ANSEIRNLE 36 14.89+1.07"
100 12.9240.04"

S AL "P<0.05 TP<0.01
"P<0.05 ""P<0.01 vs control group

3.4 /NINAFAEEIT U-87 MG HRATHEXEER
=AU

PN T 5 PCR AT IIAS [ FE 1) 71N 1 56 1A g Ak
PRSI U-87 MG 41 i i) 8 T2 AH G HE K] Bax . Caspase
3 J Cyclin D1 ZE A ) mRNA /K F3Rik. 45 H 5w,
U-87 MG i &/ N BEAL 3 48 h )=, ATHTE I
i Bax JEA ) Caspase3 JE[K ) mRNA FiA /KT,
A Cyclin D1 JE A ) mRNA F ik 7KF W K .
W 6.

*6 INAFNEERT U-87 MG MHIATHAERE mRNA RiETAFE ( x5, n=3)
Table 6 Apoptosis gene mRNA expression of U-87 MG cells treated by parthenolide ( xzs, n=3)

27AAC{
A 5l W RE/(umol-L ™" .
Caspase3 Cyclin D1
o 0 1.0340.32 1.0740.63 1.0240.11
UNEE L] 36 1.99+0.19™ 1.82+0.20" 0.75+0.06"
100 2.3240.06™ 2.12+0.22" 0.61+£0.23"

XA "P<0.05 P<0.01
"P<0.05 "P<0.01 vs control group

F Western blotting & F I 41 B8 T-AH G H
455 qPCR 25 Y AH FL VAR, B U-87 MG 4 /s
H1%g W lEALPE 48 h =, AT [ Bax J& Caspase 3
SRR ARIEKF, [ Cyclin D1 JER A
FKISKFHE T, fA—ERERN, WK 2.
U-87 MG Al i /N F1 4 N g Ab 1 48 h = , H] Western
blotting VEK I P53 % P53-Ser’” R ELIBEIRIL, 45
LW /N 5 A B AL FE S AT I AR EE P53-Ser™ )
AR, WL 3.

4 g

G s TR e LI R 2 —, Y 16

AN BT S8 T 8 R 3R W o 8 I IR A R (1

44.6%, WA 1) A A2 28 0 il IR 1Y) 36.0% ~
50.1%"0 0 N\ S5 96 2 P PA) e o DL 1 D g,
NREGENE T HAR 2R IR 2 —, o B PR o
AT 60%, RIS TR T fidkyy, s
WA 9~12 H, JLHk, RE &R
HCHEIVRTT T 56, SRR SR A A AT A B B
%%[710

/NS N TR O s H A 2 AR e T . Bt
R, RIS /S 12 I RS R ARIR IS, % iR
S LA 40 P B B 1) S i 1 s R 4 . 5 k)
I, ISR B, /N 120 PR 22 1k B R
2 Mo bR ) T s 4
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/N 13 P91/ (umol L)

X 36 100
Bax ]
Cyclin D1 ’ :

GappH M S A

B2 JEFAEN U-87 MG AAT RAMARHEXE
HEBREELEN
Fig. 2 Effects of parthenolide on apoptosis and cell cycle
gene expression of U-87 MG cells
/N 13 B/ (umol L)

X 36 100

p-53-Ser*”

GAPDH

3 /JAFAEEXT U-87 MG ZAREE T RAEE AR XE
& P53-Ser®®” #EE 1L T 1L 20

Fig. 3 Effects of parthenolide on apoptosis gene protean

expression and P53-Ser**

MG cells

FEARFFH, M6 CCKS [R5 R85 V% T B
REJJIIAHE ST, RN 38 N B AL BR S 6 N R IR
FUR AR U-87 MG 74 & & HHAEH 20/
49 W EALHE 48 h J5, U-87 MG 41 il (A H9 4 fig
LS S5 TV 1S RE 7 #15 BH S 52 B o 76 [F] — INF ] Py
A7 25 WY S PRI S 24 94 R R A SN (DA S, BN
2 PR IR FE By, BT A (AR FR IS ), 6 g
AAA I B o A M ORI I, NS A
P A NI E PR B TR 40 i) U-87 MG 4t Jfa &)
WAt T CLEGN I S 3. G2/M LA K2 GO/G1
WIS 7AW I RCR, /N4 N BRAL RE48 h S,
U-87 MG 4 }ufts S 15 G2/M W12 FB&, SklA
AL GO/GL =& 0, 17 s 8 1 40 i 1

phosphorylation of U-87

Sub-G1 AR WA . XK, FEAG bR
U-87 MG 4l 1) PAR < B34 1, 4 i Jil BRAE GO/G
WAy, IR G2/M IR S 1t 4h
Lot S BRI . IR B ISR, /N 8 N R E I AE
U-87 MG 4iiffaH, K4 g PHIFAE GO/GL 3, 41 A
REA i DNA, Rl L B T 2290 %4, A4 s
W RN . BN Sub-G1 W, BiHIAE/N 5N
FEIIVER T, U-87 MG 41 J5 1352 21 T BT, (7]
WA Rl KR AN T

h T RGN 15 P BT e 4 it 34 5 ) 41
e VSR IR A va= o ol NN S E =T T
HF 1) U-87 MG il ff) mRNA FRikAth. KL
/N 2 BRI AL R S, U-87 MG 41 BB Y 1) Caspase
3 LM Bax FEMRIA) mRNA ik 0] Wi, [FA
Cyclin D1 JEFFRIEW B FRE. 4 THRUFIXANEKIE,
kTR ik Western blotting 75Kl T Caspase 3+ Bax
DL Cyclin D1 FERI¥ 8 FIRIB /Ko 45 R Wi
SEFE/NE S N BEALPE S, Caspase 3. Bax R K
KACER TR, 1 Cyclin D1 ik W] B RG. iX
VOB T /N4 X T U-87 MG 41 a4 i
semn] ge el i Caspase 9 LA Bax FEPAEAE
FA My, i 40 B B 1R BEL A T 6252 81 T Cyclin DI
P AR

I, X PS3 SR B AL AT 7 A0, A/
FIAWEEJE, P53 JER Ser™ A 5 AL 1854 ,
1M P53 JE MK Bax. Caspase 3 S55E A1) g, 2
T TR A 1 Al A 33K e 3 PR 26 1) S B iR AT

M40 J. DNA SZ2|—@ itz G, sk
A B B AR A, BUKFEIETT . nutlin-3 S0
S5, AT LUK ) P53 f) Ser™” (kR A ALY,
XK P53-Ser’ ™ IXANFRIL ] i 2352 B 25 W 54 W 1M
P, SR D R MU R ERIA . P53 REIAI
Ser’® {if M ELFL BRI AL, TGS R K EREIEN,
41 P21, Bax 2,

Bax. Bcl-2 F ] e P b o 2 (1) 40 B o T2 9 1 ik
R, = &IA ) Bel-2 i LS Bax JE R —Z AR MM
I T, FERIAN) Bax RASH H S B EA
YRR, ARG R T AR R,
A eI B 40 B T Al SRR T SRR, A
& 51| Bax & A1k E 1,

Bax (EZRIRIMER T, 22 VS L b ik
B CY T-c BENGNMLT, M FEE i T 2EA
CYT-c M T-BEBG A 7 1 4B (APAF-1) 254



<502+ PN T Y3

Drugs & Clinic

FE30E HsW

20154E5 A

Lg5t, IR APAF-1 W0s, AR5 454 il B A

T dATP/ATPAPA FR T T /IMA, LEST/MAE

'] APAF-1 2#%: Procaspase-9 7L T-/MA_ LK

5B, {4753 Procaspase-9 &4 [FUHHL!Y, 1L

(1) Caspase 9 i 5 F— L 0E MUY Caspase 3, 4k

TMT0% Caspase 6. 7 M4 RE4H AL g =10 At

el — RAVRIBEEE ML R PR

PHTZHIIRE -

Cyclin D1 J2& 7E4H i & 3045 40 = 39 G1 B
WG AT, AN DA, ER
SRR, 4 R 4 ) G B R 11 R CyclinD1 2
AR — Bl 5 SE IR, Cyclin D1 (#1305 25 530
AN G JIRREAY, P LUE AR AR S R R A
AR EEME M . P53 LRI BGE N, =
T N R P21 (WS 3R0, 1 P21 1Bk Cyclin D1
(ML IR, W LAKT Cyelin D1 55 CDK & &K%
JSIN VAL, A A5 4 e 3015 G 39952 2 B
A 7t 11 0 D

gELPTIE, /N5 R T RE ST 0 iR 4 i
(5405, s T P53 I Ser? FRIL MBI L. MM
WG T Bax LA Caspase 9 ZEKFImERE, #iG T
IR A0 B B SORE AR T4, S T 40 PR 4 G DL
KTCBEIEERE ST o [RIIN R AL GG 1K) P53 K], 3
AT Cyclin D1 JEFFFRIE, Mg T U-87
MG 4l S I PR AR T G131, dkimak—E )ik
TR R AR T
SE3HK
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