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Influence of temozolomide on apoptosis of glioma cell line U251
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Abstract: Objective To explore the influence of temozolomide on apoptosis of glioma cell line U251 and study its mechanisms.
Methods U251 cell line were treated with 40, 80, and 120 pmol/L temozolomide for 48 h. Morphological changes were observed,
and apoptosis rate was detected by flow cytometry. Caspase 3 expression was detected by using real-time quantitative PCR (qQRT-PCR)
method, and the activity of caspase 3 was tested by using caspase 3 Kit. HSP90, p-HSP90, AKT and p-AKT expressions were detected
by Western blotting method. Results The number of cells decreased in 80 and 120 umol/L temozolomide groups, and nucleus size
decreased significantly, and chromatin contracted. The apoptosis rate and expression levels and activities of caspase 3 in 80 and 120
umol/L temozolomide groups were significantly higher than those in the control group, but P-HSP90 and p-AKT expression levels
were significantly lower than those in the control group (P < 0.05), and were in a dose manner. Conclusion Temozolomide can
promote the apoptosis of glioma cell line U251, and it may be achieved by inhibiting the expression of HSP90 and AKT.
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FEIER (10%J2F i, 100 U/mL H8 &AM 100
mg/mL #8%), BT 37 C. 5% CO, [k 77
FihR9% 5 d. A E ik DMEM K983, 540
e H b 1X10°/mL R0 T 24 FLA1 MR 7R 100 pl/
FL0, gk 4 41, R4 6 L, 4 BN s
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B BEME AR BRI R X AL 5557 48 he
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e, [ 52 4505 FH PBS Eyedi i, & T
EEOHLE L, 72 b, i REES 2~3 %G N
A 10 uL RNA Jif#fE 37 C N E 30 min, A 10 pL PI
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1T qRT-PCR. PCR ) S NARF Ky 5X i 10 pL,
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Fig. 1 Effect of temozolomide on morphology of U251 cells
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RTEMERE 40 pumol/mL 240 M T 5 R 4
b, ZRrLgihm 3 Mk 80, 120
pmol/mL M 41 Mu i T2 I B s Xy dl, =R AfH
Givh g X (P<<0.05), b5 2% S s e ) 8 1 189
I, U251 4R TR0, BRI E AR O, 4
BRI 2. & 1,
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x1 FREFE
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Table 1 Effect of various dosages of temozolomide on
apoptosis rate of U251 cells ( X£5s,n=3)

BE MR U251 ARAT-EA M X +5,

415 Fi4+/(umol-mL ™) AN YE T2/ %
St — 19.2444.27
LI 40 21.1344.09
80 39.76 +5.77°
120 68.24+6.38"

S EALIE: P<0.05

P <0.05 vs control group
2.3 BEMAEXT U251 ZAAE caspase 3 Rik
A

BBEMEf% 40 pmol/mL 41 caspase 3 mRNA.

HEREAKEE AR, ZREgEiE X
BrBEMAEE 80, 120 pmol/mL #H caspase 3 mRNA. %
HREAKEFHE ST RA, ZrBEA%0EX
(P<0.05), H@ﬁ%%’?‘ﬁ@ﬂﬁ%ﬂ%ﬁ@iﬁﬂﬂ, caspase 3
mRNA FHE FIRIA I 4w, SRR A,
IR 2.

F2 BEMERN U251 ZBBE caspase 3 FIXRISNE ( x5,
n==6)
Table 2 Effect of temozolomide on expression of caspase 3
in U251 cells ( X£5,n=6)

AW i (umolmL ™)

KIKFEH

caspase 3mRNA  caspase 3 2

puji — 0.39+0.07 0.44+0.11
el 40 0.42+0.11 0.49+0.13
80 0.70+£0.15°  0.66+0.12"

120 0.92+0.14"  0.85+0.17
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Fig. 2 Effect of flow cytometry on the apoptosis of U251

cells by temozolomide

SR EALLE: "P<0.05
"P <0.05 vs control group
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AKT. p-AKT EAFRIXIER

%ﬁ%@mummm%mﬂww\quﬁ
FIRIEACE S0 AL, =5 Lg% X
BRIz 80 120 umol/mL 4H p-HSP90. p-AKT %
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X (P<<0.05), H B 5 Me i 7] 5 (1) 38 s
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Fig.3 Expressions of HSP90, p-HSP90, AKT, and p-AKT protein
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KW, BRI pH (H4MF NEEA I s EAL
B 5-(3-H I = 5UG-1-55) K M -4- FE E % (MTIC),
EREE AN L Py DNA SR 58 6 {7 420 i 1 FH 2R,
T T A0 s PR 4 A K L B, 5 S 4 o 0T
S S A I o 2 1, R S e S A A1 001 i
JKeJ5isRg LN229 Y458, 5 Sai T, HIZ R
V61 55 250 B A1 PR IR S TE A DG . R AP
G, R S ] LA J5TRg 40 il U251 (14

=3 BEMAEY U251 408 HSPY0 1 AKT FiAMEM ( x+s, n=3)
Table 3 Effect of temozolomide on expression of HSP90 and AKT in U251 cells ( X+ s,n=3)
25 FI| 4/ (umol-mL ") HSP90 £ik p-HSP90 ik AKT #Eik p-AKT ik
X He — 0.78£0.11 1.3740.19 0.67+0.13 1.2440.23
B ez 40 0.81+0.13 1.324+0.21 0.6940.11 1.1940.18
80 0.83+£0.10 1.03+0.11°7 0.68+0.12 0.894+0.14°
120 0.7740.14 0.81+0.13" 0.6740.11 0.60+0.12°

a4 TP<0.05
"P <0.05 vs control group
ARG, 2485 S M 28 PR LA 1] 400 pmol/L I H:
FIVE - s S A E0UR I, AR mTRg 4 e T
i, AN AT ARG AR 2 e AR ARG, AR g 4
R, LML 804 120 umol/mL 140 f I T3
W T AL, ZERA g ERE L (P<0.05),
HL BB S A N, U251 40 0 1 A 0
I, RV ARSCE s HUR S M R 0 A I TR
U251 401 i %5 H ool , 4R ARR A6 ), e (o ] 4
LR N BIRFgT — 3.
et R R A =R H KR 3 (cysteinyl
aspartate specific proteinase 3, caspase 3) 7E41 i
o R FEZAE R, 2 caspase 3 0T I BEHr 7+
PEVIE DNA, flige (o Skt . IR HGS, JEm i
SaiyET " BRI TR, R e A
FOT i B IR 4N L U87-MG IR AR 28, JRil il
1 caspase 3 11318 17T 75 3 BRSO s
M R, B A R OC R C6 R
JEYI B caspase 3+ caspase 9 [FJRIEAKN-, 5
T C6 AT BRI TR, B
Me iz e % AR A L I g 40 L U251 H caspase 3 11
FIEACY, HEmE AN BT AWFITAE AR,
RRE AN U251 285 SEMeflg hb BRI BTRd 40 i

W caspase 3 KAV RNE T 5, Ho A 5 5L Mk i
FIE M0, caspase 3 Fik /K T RITE P o 2 42 v
(P<0.05), SFEANTNE . HE—BAIE 92 SOMe % fik
515 T TR 40 i U251 IR T .

PARTEEE T (heat shock proteins, HSP) £
SFAE, BENE SR E (TG s ERRE
YA i ) 1F SR, HSPOO A& HL SRR i —
B, SRR K B T A e, T
MeslE s R W, R SR AN T98G H HSP9O
BT, nT LA R iy 40 A 11 348 5 432
28, JEARIEIR FUR 40 MO T Milanovi¢ 25 BF g %
BT, T S R i i U251 H HSPOO R IR AL /KK
A DABRAR I L (A8 2 0]« HSP9O REfig 2 it 200
R R, Lt A 22 R U R A
(serine threonine kinase, AKT), [Xlt:, HSPO % Ay
fo S B PP O 2 (1) AKT s 2 5 2 F
S5 IE %, W PI3K/AKT. PKB/AKT 4%, Hift AKT
SEIEM P OCEER M, HSPO REfE S AKT 454,
fiedk AKT 2 PRk, BEmiEEgn K. %8,
BRI LA AT . Gong Z5POESRM, Wit
FH] HSPOO/AKT 15 51 e AH G H T (HSP9O.
p-AKT) [WFRIAKT, Bk TR TURE 4 GL26
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JAT; Choi ZPBFST R, BIIMpILAehs N H I
Jie JRE U251 T98G fi 5 il H AKT. HSP90 £ [
IZIEIKA, JET A2 3E % B B8 U251, T98G 1
oo DL EBFIER R Hsp90 M AKT 15 54> F1E i
R R AR TR AR, ARBPRR, B
fGefg 3] HSPOO FIl AKT & [ (IR, JF{eik
Ji SR A M R R T, L o R e e ) PR
R AN U251 TR B TR (P<0.05),
ST AF DA o DN B s 1 3 f IR 4 i U251
P T HIMLEI T B2l F0 ] HSP9O A AKT R4
e SZHLI .

ZE TR, B i 8 i I TR 4 i U251
PR, HEDIX — 1 F o] G2l i 404 HSP9O il AKT
(22 S, DR A I 9T A 3R 5 0 988 4 B o
THUHIRITF AR Va7 2934t 7 25% .
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