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Therapeutic effect of local implantation with temozolomide/PLGA microsphere
in treatment of rat C6 glioma in vivo

ZHANG Yu-hui', YUE Zhi-jian'", LIU Jian-min' ", ZHANG He”, GAO Shen’( 1. Department of Neurosurgery, Chang-
hai Hospital, Second Military Medical University, Shanghai 200433, China; 2. Department of Pharmaceutics, School of
Pharmacy, Second Military Medical University, Shanghai 200433, China )

[ Abstract ] Objective: To study the therapeutic effect of local implantation with temozolomide/PLGA microsphere
( TM-MS ) on rat C6 glioma in vivo. Methods: C6 glioma cells were implanted stereotaxically to rat caudate nucleus of left
cerebrum to establish C6 glioma-rat model. C6 glioma-rats were treated with oral temozolomide or with TM-MS ( implanted
in cerebral tumor foci ). The general manifestation, survival time, tumor size and pathological changes were observed in
each group. The expression of proliferation cell nuclear antigen ( PCNA ) in glioma tissues was examined by immunohisto-
chemistry method. Apoptosis of glioma cells was measured by TUNEL. Results: The survival period of C6 glioma-rats in
TM-MS group was longer than those in the sham group, blank microsphere group and oral Temozolomide group ( being
[31.2+6.21 Jvs[20.7 +4.83],[19.2+6.23 Jand [ 24.7 £6.31 ] d, respectively, P <0.05 or P <0.01 ). MRI
results demonstrated that the volume of glioma in interstitial TM-MS group was smaller than those in the sham group, blank
microsphere group and oral Temozolomide group ( being [28.8+6.41 Jus[56.4+6.92],[58.2+5.36 ] and[ 46.7 +
7.28 ] mm’, respectively, P <0.05 or P <0.01 ). PCNA expression in glioma tissues of TM-MS group was significantly
lower compared with those in the sham group, blank microshere group and oral Temozolomide group ( being [ 20.2 +
4.33 1% vs [ 63.2 +5.91 1% , [ 62.1+7.88 |% and[ 41.7 £6.71 1% , respectively, P <0.01 ). Apoptosis rate of gli-
oma cells in TM-MS group was markedly higher compared with those in the sham group, blank microshere group and oral
Temozolomide group ( being[ 32.31 £3.17 ]% vs[ 8.63 £1.52 1% ,[9.25 +2.31 ]% and[ 16.14 £3.42 1% , respec-
tively, P <0.01 ). Conclusion: Interstitial TM-MS therapy effectively inhibits proliferation and induces apoptosis of glio-

ma cells in mice, and it has a potential in clinic tumor therapy.

[E£WB ] LiliRZE SRS H( No. 08411953600 ), Supported by the Key Scientific and Technological Project of Shanghai Scien-
tific and Technological Commission( No. 08411953600 )

[MEEREA ] REMC1979-), 55 LR FHHT A L, 2R BRI, 3220 ) S5 SR A B ik Al PRATE 5

* B E1EH( Corresponding author ), X, E-mail : liujm8 @ 163. com; i & , E-mail : yuezj638 @ 163. com



SRS | 28, 5 S SRR IRORR Jay AL AT Y 7 K SO 2 TR 975 . 397 -

[ Key words ]

A JTIRE 2 TP X R 28 R G R A R LAY
— PP, R R ERIE A R 2R, LS, 4
Gy R BUREEE ) H RS TR A Tk
W T 1A 47 A7 AP I R 3R 7 v
BB IR A 5 B T i 25 4 50
W96 Jm E 2 e 24 W 1) oA o7 A A R e (1 ) Sk
i) 30 T P T TR P SRETT 1 M B, B T
IR AT 25 ) B L 5 ( 2 ) RE R B R AR 2 Mk
Wl 4 B FEMEAE 5 (3 e BT o Ry Jm A e, H
90% ¥4 7E J5t % i 968 VI 5% &8 A2 40 Fl AY 2 em 15
U BRI AR B E A TR RS

LA temozolomide, TM )& — bk ms Py g2
2y, By ik I R B B IR IR ZH 2, o AT
(3T e SR 24 > A2 R IG B R A
FIRFIEL, 55 B R 252 B LA FL IR - 0 £ 1R
L&Y poly( lactide-co-glycolide ), PLGA | R #k &,
il S LA P ) B e e 2 B R ( temo-
zolomide/PLGA microsphere, TM-MS )il ] , 4 4 52
K R IX R ORREZAR BN 12 h, 5 Ll
R L, 5 5 e 28 R A Bk T SR A Al I R
ARBFFELL TM-MS JR AR T R OB PE IR 5 | A
BRESAFBIF I r AL

1 #R5FE

1.1 ##

C6 FRUE [ 9ed 240 L 2% ph v [ B2 B 1 v 400 it Pife
PR, RS e S 2 [ b 5T S S AR s 25 RHE A PR
] GO RE RETROER 5 B K 2 B 2
blE 4 €0 e i R e P i O = AN E R A U B
Y TR BT BRA E]L AN 13 1 H 55 E Gibeo
5wl PCNA i B s FEPUIA A H 3£ [E Chemicon
OS] AT 20 L 0 TR I ) S A 72 1 Roche 2y
F), ABC g2l A ik & Ky iRy B 22 [E SantaCruz
Ol B VLV I A ST R 1O AR
R, WAL IRAUE B f5 [ Siemens 24 Ao HEPE
SD KRR, 7K H 200 ~ 300 g, 3£ 80 H, % ~ 4Bk
S S ) oL R AR, SEE B AT IIE S SYXK
( 1) 20070003 .

1.2 SD K&K C6 IR R GAEA o 32 5

ZHESCHK 16-17 1, C6 B BT AR LL 7 10% /N
A= IMIF 1) DMEM W35 5% . M4 Barker ¥4 Y1 1
AL, 78R BRI ST AR S 7 A 8 BOK B 2

Temozolomide/PLGA microspheres; glioma; proliferation; apoptosis

[ Chin J Cancer Biother, 2009, 16( 4 ): 396400 ]

MFERAZ X A HE i, FARBR - B X H 5 1.0 mm,
JOREZEASZTIF 3.5 mm, BEE T 5.0 mm, SEAKE )
FEARTEOHA R Co M4 2 x 10° 4~ RJF 5 d
WHEHRRRERAETHERR 10 7 UBREEN. R
JE55 5 RATRB MR 338 74, 1E W K BN i
AR BRI ST ) . AR S 3 d A
PSRRI B, S d 5 IR AR 2R 3 mm, IR A MR 40
NEsE TR R AT ALLL S ~ 14 d hE
1.3 shthaabissn

FeFf Co i [T 98 40 i Je AR K BTG 31,6 d JE 4
80 H SD K EBfHLI M 4 21, B4 20 K. /el Bk
R COMBRTFARA, VIBRIEH SR AL HAR
253 mm ). (2)75 FARAEALL, VIBk M8 21 22 1 i
A HAL 3 mm )5, HAZ AR BEMER 16 me,
(3) 11 AR Bems iz TV )2H - VIR e ya £H 4036 Thi i 2H 451
( HAZY 3 mm), HIREBIMERE 50 mg/kg, MR 5 d.
(4 VEF M B RERC TM-MS )R AL, Y55 s 21 21
TZHZY HARZY 3 mm ) , A S B e 5% Rk
16 mg( FEBMENE 1 mg ) /4L a 45 AL AT MDA
J7 IR9T 14 d JG S WS 16 1, FrebiR i Aok
T TIWI P4 KR 44, 40 5 £ 4 Ak st 10 H )
A 10 HHFMEEAA .
1.4 MRI RGBT ik

ZHOCHRL 16 1574k, TEA41IRYT 14 d BT
PRI TIWL 4 s 6. g iR BT
BAL AR SR S AR AE e DR A 8 55 o e - i U £
AR L) KL TER( W), FERAR B K M
S SR H ), AN V=(4/3 x7 x L x
WxH)x1/8,
1.5 C6 R 7 0 94 22 5 ILAE

BB YIAE AL FCI AT FRASRETE | WY v TR ] S
16 ~24 h JE A7 WAL IR, Bl X 25 20 Mg 2 4L
ATIZ)E 8 pum IR, B B2 SRS 5 2K, H-E %4
B BB IR 21 1
1.6 FIRLRALF £ E N Co Ix R JE 4L 4R 38
78 o RO AL R R B R R iR

I A s U0 B A IS, 3942 0.1 mol/L PBS #hisk
2 ~3 h,3% H,0, KGN EAYIEE 10 min, IEF
IEEIMYE S A 25 min, B AYE. DA GE 40 AT
J5( proliferation cell nuclear antigen, PCNA )¥.4¢,37 °C
| h . M SR MR- AR A AR Gk
( streptavidin-biotin complex, SABC ) I} (%, #R 521 Z11)



+ 398 -

r [ R A AT 2 75,2000 4 8 H L16( 4 )

S G DU E 2 R ], — R 5 ~ 10 min, [FRIEHE
BAPEHIRSING . FEE A 400 15 MREF T3 53H5PCNA
FEPEZ MR E AR ER, 1155 PCNA BHM:# . PCNA [H
TER( % ) = BATELEREY S A0MIEL x 100% .
1.7 TUNEL #&#&m R C6 I Ji 78 m fe o 8 =
PRI S UL P TR . A WY Fr o R A
WK, & 1§ KI5 1k . TUNEL 2 0 IR A % I bric,
DAB IR, IR AN S 9 K GBI B R i
BN st R FEH LR 5 N R B > 1000 4>
YA ), FEDGEE T A3 i T A BESOR S AR B, O
T3 % ) = JHT- 4 S0 MIEL x 100% -
1.8 %itzam
SCIREARIILL x 5 Fon, R A SAS 9. 1.3 Geit
DM A ETT Kaplan-Meier A= 4750 8T M 5 22 50 H7 6
P<0.05 hEFAAGIHE L.

2 & R

2.1 TM-MS & 77 B R 8 KR89 — A& 77 2

18T AR AR 2 4R K BT g B s, &
PIRUK TS FEREBRAG, F2 B R 6P A AR R 1Y)
JETE s e 2 R 22 o BRI 8 A P A e TR,
IRy e, B S U I 452 b S 56 3 R B 4R ke A AR
T2, 25 4 JH &Rt T ARA M kg K
P A AE 43 5 R ( 20. 4 £ 4. 83 )d F1( 19.6 =
6.23)d; 2525 ™M Jo KERAEFFIRSTH A B, Bl
M B RE RS 17 d BTG K AR BB T, 25 36
REFEHIET, P A R( 24.5 £6.30 )d; 452)
TM-MS J& K BRAEFFIRAS I o3, e BEOGEE, (L
AR, AN 30.8 £6.21 )d, 4 4K
S AEAEIZ AN 1, 2T R : TM-MS 897 KUY
AR A A% 21 B E HE (P <0.05 ).

M A
T3
jill _| i i AT
L whi
) — 1
i - 1
5l — & =Mt
L + e
= 4 e e
F ; ’
20 |—-|"r -
by heed
ii ]

Seiiry el pime ()

E1 FiRITAR Co RRBRREFMELZE
Fig.1 Survival curves of C6 glioma-

rats in different therapy groups
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Fig.2 Changes of C6 glioma after TM-MS therapy
A: Sham; B: TM; C: TM-MS
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Fig.3 Effects of TM-MS on PCNA protein expression in C6 glioma tissues as detected

by immunohistochemistry ( scale bar: 50 pm )
A: Sham; B: MS; C: TM; D: TM-MS
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Fig.4 Effects of TM-MS on apoptosis of C6 glioma cells as detected by TUNEL ( x400 )
A: Sham; B: MS; C: TM; D: TM-MS
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