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In vitro chemosensitivity of cerebral glioma to chemotherapeutic drugs
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[ Abstract |

Chen Hao ( Department of Neurosurgery, Yongchuan Hospital, Chongqing Medical University,

Objective To evaluate the sensitivity of human cerebral glioma to chemotherapeutic drugs

by MTT assay. Methods [In wiiro sensitivities of primary cerebral glioma cells and U87 glioma cells to eight

chemotherapeutic drugs such as adriamycin ( ADM ), 5-fluorouracil (5-Fu), carboplatin ( CBP),
etoposide ( VP-16), mitomycin ( MMC) and vincristine ( VCR) were deter-

(DDP) , methotrexate (MTX) ,
mined by modified MTT assay. Results

cisplatin

In primary cerebral glioma cells, the sensitivity to the eight chemo-

therapeutic drugs from high to low was ADM > MMC > DDP > VCR > 5-Fu > VP-16 > CBP > MTX. Among
those, ADM was the most effective chemotherapeutic drug to glioma cells with an inhibitory rate of 95.54% .

Meanwhile, in U87 glioma cells, the sensitivity to seven chemotherapeutic drugs from high to low was ADM >

VP-16 > CBP > MMC > 5-Fu > DDP > MTX. ADM was the most effective chemotherapeutic drug to U87 cells

with an inhibitory rate of 91. 19%.

rate was less than 30% .

U87 glioma cells were not sensitive to MTX and DDP, and the inhibitory
Conclusion MTT assay is a rapid method for screening antineoplastic agent against

glioma. The glioma cells are more sensitive to ADM in witro than to MMC, VCR, 5-Fu, VP-16, CBP and
MTX. Evaluation of the chemotherapeutic drugs to human glioma by MTT assay can be a helpful guidance for

clinical chemotherapy, and improve the effectiveness of individualized chemotherapy.
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1 #MEFE

L1 X5 5 A

DMEM/HIGH Glucose, HyClone 7 &] ; /N4 1fi7E (FBS) |, #1
MIVUZEH A4 TR R BR 23 7 MTT, Sigma 23 ] 5 — AR
(3t , i PRBE 2 i A B mIAR B 43 2 vl 5 B A X 245
H T DR PR 27 WA T 7 1 B e 28 700 BSR4 55 9103 i ) fk JC It
FILZIHL (2009 4F 5 H 52 2011 4F 8 J 455 B2 14 i i o 938
BHES P, B3 H], ik 43 ~76 X, PAAER 60 X5 Lk
2], AEE 39 ~65 %, ALAEWS 55 &) B RIERL RS
TN BE Bl 22 SMEHEAE s UST 20 i R 5 T~ 5% [ S 250 1% 33 ) £ 5k
Hul (ATCC) .
1.2 B AT 25 0% L Bl

AR FE s FH I W 2 £, 45 JT5A ( DDP) (KA (CBP) (22
ZUER(MMC) \ ZFE LA (ADM) ARFEIH T (VP-16) KA B
B (VCR) 2 H v (MTX) i PBS ¥ B i) )l 4 v B 2 150
100,50 pg/mL 45200 wL(F 1) ;5-F IR MELE (5-Fu) A PBS A K
e i) B2 4 2 A 750,500,250 weg/mL 4% 200 L, —20 CyKHH
PRAF 8 o

®1 PhELTTAMBES T E

BERC RUREEINZS PuREDINZY RNy

o R

PO e/l R BB L)
5-Fu 0.25 ¢/10 mL 25 90 60 30
VP16 0.1 g/5 mL 5 90 60 30
CBP 100 mg/10 mL 10 45 30 15
DDP 10 mg/2 mL 5 90 60 30
VCR 1 mg 5 90 60 30
ADM 10 mg 5 90 60 30
MMC 2 mg 5 90 60 30
MTX 5 mg 5 90 60 30

1.3 ALy7 SRk A )

13,1 #iffudsss I ALGWRA N I PR G s o i R )
%214 HTEETC V5 Yebm A, b AR B A 88 30 2 0% 41 414 2 1
o R M R R PG FE T S TAE G I e, A
ANE ML B RE IR WO Ve A, LAJG T AR 09 09 A 20 1 mm x

1 mm x 1 mm K/NRZHGIER, T 20% /N 1L AR & T AL
W) DMEM 553,37 “CiHAL 2 h, 100 H J& Je i M 1 38, F5 5
MR, BT 37 °C,5% Bt 7 AR 77 g

1.3.2 MTTHM 65 2 x 10"/ mL Z0LERRN A 96 fLA
AL 140 WL, fAS [6] g A7 25 ) ik e e 45 8 AR AL,
JINBTIPIRE 25 W) 1k E 2 R 1 3% 04 94k F (plasma peak concentra-
tion, PPC) 735124 10 x PPC .1 x PPC.0. 1 x PPC . %3£L 10 pL, &
8 FLVE AN A AR AC AL, AN 10 WL &5 I3 R R, 5
AR 150 pL, KA TR E T 37 C,5% CO, KT
v AU AR 24 h 2 R G EE R gR 2 N2y 10 wWl/AL, 7E B
AT HOEAE h AR SRR % 24 b IR ALy 24 A RS 1) 5 R S
[ 96 FLAR A 0.5% MTT %5 ,20 pL/FL, 4kEE 1555 4 h,
Pk B 96 LA, L 25 & MTT i85 % BIg R, BIHNTE oK 4t |
W RFRARRA, 4% 150 pL/fLA A DMSO, Jit A BEAR 1L, 75 B b5
A EPRAE 8 min, 7E 570 nm PR AL i D (570) fH, ] i &
25 H AL AL

LT 2 PR UL A B4 1 25 Wik B AT A b o, 410 o 26
>50% N RHIRZIHURR,30% ~50% v ARG, <30% AN
JE(MHZY) o
1.4 %itzhasm

LERD v =5 TR, T A KB NH SPSS 13. 0 Bkt 47 4k
B, G2 R e R R O 22000 5 W =2 [8) LU 3¢, Ty 22554
K Tukey 3%, 77 223657 NIR ] Games-Howell 3

2 HR

2.1 BRI R
20101 A5 HAA0E TR A i A IO 9 20 R A o % LA R 4 A A
PPC LI 40 L5 54 ) 0 PP b, 36 2 25 R BoR, RAw
W (150 pg/mL) 54K ooy B2 30 i R 35 Pk 2% v (P <
0.05) , TR Hhyfe B2 [R] 0 ] A TR R 22 S5, A 38 BLA Wk AR
I, LI e 2 AR 49 O TIT 38 5 5 S-Fu 00 4] 25 Bl v J32 19 49 T g
U, AV 41 e 5 g ok I R A W M 25 5 (P < 0.05) 5
DDP 25 ¥ 1701 32 Bt i B2 9 3 KT o, EL A 3200 I 8k
53 ADM &k B [ A 2 B W 25 7 (P <0.05) , Hp
VA R IS 41D ) 3 d g s MITXC i i P o 3 dge 1, HLA5 P IRk 2
PRI AP AE V22 5 (P < 0..05) s MMC 259 B 1 1 ] 5 B
WRBETL T ) v, FLAH BB A TE 2 25 v (P < 0.05) ; VCR
AU R AR TC 0 2 1 25 5 (P > 0. 05) ; VP-16 IRk B2 40 il
FAA, 23505 h R I R B2 R (P <0.05)
2.1.2  JEARIIRE a9 20 M X 8 ol dgs £h T 24 1) fspk Uicd
o A 22 0 B, o e ik BE 0T (5-Fu Pk B2 S50 g/,
AR 7 2548 100 g/ mL ) I A BEA T SO ERI S
AFE 3 T, 8 T e Ak T 24 % T A I S5 9 40 1) 41 )
FMEFNEK Y ADM > MMC > DDP > VCR > 5-Fu > VP-16 >
CBP > MTX, H v ADM ¥y {0 g% B2 o5 &, 300 i 8 5K 2] 17
95.54% , H.yKJE MMC 1 DDP, 4% >60% ,MTX AU,
i RAE 11.29%
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2 STMEBLTAYMK. P . SRENKIEMHMAIIIHZRILE (n=8, xs)
e i CBP 5-Fu DDP ADM MTX MMC VCR VP-16
[(187:35° 10.15 £6.85 62.82 +£5.14 43.67 £4.43 70.98 £9.19 11.33 +4.15 83.27 +4.57 55.11 +7.64 34.00 £10.05
e JiE 12.74 £7.48 57.64 £4.22 67.97 £2.982 95.54 £1.97% 11.29 £3.47 92.08 £2.812 60.39 +9.21 49,72 £9. 152
R 23.83 £11.162 53.91 £2.77* 84.82 +2.05% 90.97 +3.10% 4.65 £3.723b 96.95 £1.72% 56.22 +7.80 59.00 £6.55%
a:P<0.05, 5%k B b# ;b P <0.05, 5 PR B rbik
F3 FEREEREMAREST 8 FpEL T ANERES T (n=8)
iH ADM MMC DDP VCR 5-Fu VP-16 CBDCA MTX
IR[ (x+5)% | 95.54 £1.97 92.08 +2.81 67.97 £2.98 60.39 £9.21 57.64 £4.22 49.72 £9.15 12.74 +7.48 11.29 £3.47
FHURAE: +4+ +4+ +4 +4 +4+ + - -
2.2 US7 mpass % M 13.3% o TESIEPRAH M A58t & 38 MTT %
2,201 7 B Ak g 25 %5 UST 4H Hd 1 i 2R CBP.5-Fu, JEREH A RBURRR (82. 2% ) W I 13 T 28 56 %o A 4 1Y) Bk

DDP \MTX | VP-16 ¥ I il il < [0] Jo B P22 5 (P > 0.05) 5
Bl 2R e vk BE A R R 23 ) S P A B R S (P <
0. 05) s MMC {1k & J3& 41l ] < 15 iy i 2 400 o) 3 LA 0 35 1 2
(P<0.05), W34,

2.2.2 UST Zujfaxs 8 FRALST S0 BURE  AREE PR
LAV EAEL K v 2 30T (5-Fu FpR 20 50 pgy/mL, oA i
FALIT25HR N 100 we/mL) B SR AT HUBHERT T o 4] 2
MEEMEAK K N . ADM > VP-16 > CBP > MMC > 5-Fu > DDP >
MTX, Hrp, MTX Hl DDP i A8/ T 30% |, i 1 32 i 1L
Jreh. WS,

3 it

FRATBEFE ™ R RS 25 0B A% T R g
JEAR A 15 F7 S AN 7] B8 A 75 24 1 S P, -
FES I R 7RO H A, 2RI 50y 1) BH R4 5 3 A
R, oAt i I 2 B T i 20 L R
A0 FE AP P R R 2 K T WA AR B R
o 1l AT 2 a0 SRR B v T 25 4. T
S SR BTTR  HGE TS 25 iy
SRR T 25 . ERHE AT B R,
Jordan %36 45 {51 J52 4 FIRR £ HEA T I, D9 K
B Ry r2heh , MMC UG Iy, 1521 75. 6%
1M VCR AR IR AR, O 1 FURK, 6 491] Fb B2 5URK, SURK

R (48.9% ) o Z5F R, MTT LRE A I PRIGYT IR AL AT
SER 2GR , iz a8 A R i oRE R R R
DL R AR A A A B AR

H A E PR A TE R GE— B AR bR, 51 4n i
ST 2506 B SR A Jid A 245 5 4 M X AV R s T A
JERRUE I BESE LA R 25 S A IE A I T . 4 R
I FE P 110, 17 346 A 2 2620 ) AR 4 R o
SR R 2, K b JEE 4K Y 2 T ) R 100 pg/mlL Al
500 we/mL(5-Fu) , 7ERRBE BT RO RIFSE v, A4 25 1 34
HE bR g IR RORR B L LA B v B A 736

R A0 6] o Dk Wk B, 0 I Ak 24 1 v vk 2
(5-Fu: 500 pg/mL, HABMRIILITZE: 100 pug/mL) T
A R T LB . 8 g £h 7 25 % T A e o 9 240
JHL A ] 23 A = BRI K ADM > MMC > DDP > VCR
>5-Fu > VP-16 > CBP > MTX, H.tf ADM () 4Jak i fi
i, T RIR B T 95. 54%  Hyk & MMC F1 DDP 411 il
RHK T T 60%, MTX fz A G, 0 &) R AL A
11.29% . 5-Fu 5 VCR FEAIRH = 4 B2 By il =32
HOIC W E 2R, HAWHRAR > 50% |, Ry e AR i A i v
OB M9 AL T 2, I PR YA T B 2 25 R R 4 25
CBP 5 MTX A 5CR AR Y , (H 06l ZEEREA, it 52
PEMRE AT 24, I RYA T B I S (Y, ARG Ak 7 2%
B0 BE B RERIVE RN B K& 5 .

F4 7 HMELTARPERES UST MBIELB(n=8, x+5)

e CBP 5-Fu DDP ADM MTX MMC VP-16
{7353 50.70 +28.92 37.43 +14.44 28.05 +10. 14 92.31 +3.68 11.35+5.61 42.59 +£7.83 62.52 £9.90
e JiE 53.76 +17.98 40.56 £11.65 23.08 +11.88 91.19 £2.07 12.29 +8.63 49.39 £2.91 65.49 +14.67
ek 44.36 +24.10 42.40 £19.12 26.70 £17.66 79.64 +3.44% 13.38 £7.74 55.61 £9.91* 62.81 £8.25

a:P<0.05, 5ARKE A ;b P <0.05, 5 P ik Bk
FS5 UST dHpaxt 7 FAMENL TS RIBURE ST (n =8)
IiH ADM VP-16 CBP MMC 5-Fu DDP MTX
IR[ (x+s)% ] 91.19 £2.07 65.49 +14.67 53.76 +17.98 49.39 £2.91 40.56 £11.65 23.08 +11.88 12.29 +8.63
fBURNE ++ ++ ++ + + - -
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e UST A IF5E 7 i sed £y 245 40 il 22 DA ey
ZIMEAK YK A : ADM > VP-16 > CBP > MMC > 5-Fu > DDP
>MTX, ADM [l i e, i858 T 91.19% , Fe AN
JEE 2 MTX, HYKJE DDP, P& i RN T 30% |, J&
T2 MRS 725 7 RS Y 254 B 3 M
il 38 HL R, B g 2% 410 ] A B I 2 A 34 DR T s/ , 22 88
FAN AR A 3G I Ty, At R Ay 25 4 Wk
T 3R AR TG 5 22 5, B WY g o I U/ N R B LA sl
IR P El " A B RIE T

V22 B RS 25 O S0 IF 5% 25 2R [m] I o 1) g
AT 24 B U R 2 M ARSI AN i . 7R
S ARG I e TR 245 A 0% A N0 A R AR A L R 1Y
ETRR SR o BREESCAE Y R I 147 lbRA T, B )
FIRFN T 58% . AU IR A5 R 5 im KA T ROR
BTG 82. 8%  BIPERF &4 R T1. 4% , FHHEAT
A% K 93. 3%, 5 Higashiyama 25" fy 20 36 45 52
(PPV =50% ,NPV =92% ) tHFF . TE2580l5H , 258
P AR H S T 2 MR I A7 AR (8L, PR AR A e vT
PLHEBRICRLZY , iR T RCR

JIEE AT 245 ) BURR A B ) A b 1225 A LG A
FRI R , B — Py e xfE DL 2 A7 2590 i Bt b
AR HETCN ) iz 8 B MTT A7 —E 1Y
AN, MTT 2838 Ji i 7 Az 1) W B 7= AN 1K, 5 1
VAR IS AT REASIN , X AL ARG, o 2% il 25
SR AERPE T AE 0, DMSO Xof A — 2 B4 3, 24
PRATR A IE 20 I I 25 52 e 285 SR 09 4 e, 53 4h, MTT
PR ATP-TCA 31 1 0 B 45 040 M 8 A ik
A7, v (A 8 240 L ) A A PR 05 5 T AR o i
TP I AR PR S B — i 1 22 ], AN R AR
T by T A DAY e 40 B Xk e R AR 2 0 RO . SR OK
41 SR A U SR A 1 00 R A A 5 1 P 3
SR B 254 T A7 1, e 45 R AU E AR X T
MTT BRI (B S50 R ZS R E R G . SN
20 i L 5P 5 5 A M0 98 A 245 S iR A T 244
{[ERAW %€/ T o

RERMER RS2 0T — B MR 2Rk b —
T EEATRAL, AR T Im RS BT 25 DA KA R
WHIT A E ARG R . ABFSE b MTT 3%
BT S5z e 1 25 el A7 245 40 X6 it e 38 200 L 17
P, 6T I JSE S 6 S5 e R AR TR 7 RCR AT TR (B
AT LAHS Bl PR S B 6 68 3 Ak I7 259, i T 25078
PRI e 5 B 5 R AN A B R ) 22 5+
PRS2 ROR TR X 245 40 34700 A6 0 30 o0 A50JRR R )

JEHIE il PR A8 BTG BRI IR Y7 7 5, A
TR FTEIAS BB, LA iR 7 S8CR Uy i B A
HE I
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