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KA, ok AR R CO BT G ik P 5 B 3 AR A 3R g e, KR % 9% e AR ik Al Bk F 4w AR £ 4 CD133 .
Nestin & & F ik H L, 20 R KR ALY A= G B (AR EK) #3045 F 4 (ig, 216 mg/kg) A LA (R iv, 36 mg/kg) =
A (ig 5% % 216 mg/kg + 2 iv AL A K 5L 36 mg/kg) , FF4A5 R, R LB 1k, E4842510d, FTRALHBE2hFELEK
Bt i 8 ik, 5% 5 C6 BTSCs fE 4k sh35 /- A b £ R 3275 24 h, KA Boyden & £ iX 3546 C6 BTSCs #4 28 A £ 48 71 , 5%
3¢ 0 E & BBk X B (RT-PCR) 3% & C6 BTSCs #9 TIMP-1 mRNA £k Hr oL, 4R 454K 3 KRG #9248 it ¥ CD133 Nestin &
G R AL, AL ABTSCs, 52 G Barbss, #5455 M A L Fo B8 A 40 C6 BTSCs 89 2w i3 & H 39 2T %
TIMP-1 mRNA &k 399 B3 5%, £ F A 4t F 5L (P<0.05); 5 # 4% 5t fe pl A M SLLL ML 4R B2 R 40 C6 BTSCs #9 40 fiiLdz % 5
Bl £ F % TIMP-1 mRNA £kl 378, £ F A 4t 3 &L (P<0.05), %k HAWILIEA B 24 % T8 2 474] C6 BTSCs #9 &
JoAZ %, AR A AL T A 5 18 8 TIMP-1 49 & R %, LBR A 20 R 5% T3R8,
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Effect of Elemene Emulsion Injection Combined with Ganciclovir on Invasive Ability and TIMP-1 mRNA
Expression in C6 Brain Tumor Stem Cells

CHEN Qiang, DUAN Qing (Dept. of Neurosurgery, Dezhou City Hospital of Traditional Chinese Medicine,
Shandong Dezhou 253000, China)

ABSTRACT OBIECTIVE: To study the effect of Elemene emulsion combined with ganciclovir on invasive ability and TIMP-1
mRNA expression in C6 brain tumor stem cells. METHODS: Cells with 3 generations were isolated and cultured from rats’ C6 ma-
lignant glioma cell lines, and immunocytochemistry was adopted to detect the protein expressions of stem cell markers CD133, Nes-
tin. 20 rats were randomly divided into blank control group (normal saline), ganciclovir group (intragastrically administrated, 216
mg/kg) , Elemene emulsion injection group (intravenously injected in tail, 36 mg/kg) and combination group (intragastrically ad-
ministrated 216 mg/kg of ganciclovir+intravenously injected 36 mg/kg of Elemene emulsion injection in tail), 5 in each group,
once every day, for 10 d. After 2 h of last administration, the blood of rats in each group was collected, serum was isolated and
co-cultured 24 h with C6 BTSCs in in vitro culture medium. Boyden invasion test was used to detect the invasive ability of C6
BTSCs, and real-time quantitative polymerase chain reaction (RT-PCR) method was used to determine the TIMP-1 mRNA expres-
sion of C6 BTSCs. RESULTS: Cells with 3 generations had obvious protein expressions in CD133 and Nestin, indicating they
were BTSCs. Compared with blank control group, the cell invasion rates of C6 BTSCs in ganciclovir group, Elemene emulsion in-
jection group and combination group were obviously decreased, TIMP-1 mRNA expression was obviously enhanced, with statisti-
cal significances (P<<0.05). Compared with ganciclovir group and Elemene emulsion injection group, the cell invasion rate of C6
BTSCs in combination group was obviously decreased, TIMP-1 mRNA expression was obviously enhanced, with statistical signifi-
cances (P<<0.05). CONCLUSIONS: Elemene emulsion injection combined with ganciclovir can obviously inhibit the cell invasion
of C6 BTSCs, the mechanism may be associated with promoting the TIMP-1 generation, and combination use shows better effect
than single use.

KEYWORDS C6 malignant glioma cell lines; Brain tumor stem cells; Elemene emulsion injection; Ganciclovir dispersible tab-

lets; Cell invasion; Tissue inhibitor of metalloproteinase 1

i Ioir 984 T 20 Jif ( Brain tumor stem cells, BTSCs) &M fEMIRFF-4HAEY, AN[EF T 404 )2 , BTSCs i3 58 5
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J7 BT M FAREFEFB ., AR, eI 259
BCAARIT I RIR97 R B 2 AR RIR T 30% , H i
AT RN R 164 1 5 TT B AR T AR miR I TSGR
R HAZ B0 700 ek A B ], L e 200 %o e ik
PEAR s AR I G380 Isg A T DA R ARG  hn - i
JiRea A2 R % i, DRI AR 2297 Yo i Je g 1T P I DR T
AR NI AR, P2 4 i 27 S v i Ak
FAR B FE R RS T [ P Fh 223855 I g &
R EHLEIEIAIR, B 2002 4 i B % 05T B h o B
BTSCs Ji7, BN AME5 EE0) 7% BTSCs #1758 Bl
HHBEAEE G R R, WA E SR S L=
MR A5 h 2 553 E RS A B B e/ Y . M
SRR 2R AR A T B B Ay, WE SR S A R
AN AT 2 BG  TeE BRI, BT T
N, W 5% 1ok 1 i 5B ( Blood brain barrier, BBB)®,
AR TR IR MR R ALy 25 . EE R S T
I R & R 1S HUR a2, AT e 2 B S 2 DNA
PEATA B BRI PRGN 2 i AN K, AR
W5t BBBY, AR, A bl A2y
A2 7 HE U 55 U I I T e I A 4 A
IR B EY . AR 7L 5 B s B IS LY
F W5 L X BTSCs 12 22 68 1 LA M 221 4 ) 2 11 g
4 1 (TIMP-1)mRNA FiE B2, W) A 3R 1 A M 7L
KA B U 5 S 5 AT LA ke 0 i 2 28 K LA
FERL], LU A I RO R 6 T S S 5 1k ds .
1 #r
1.1 &8

G16 By 2O HL (A6 (A BE SO LA TR A
AL BI04 :5.60 cm) ; Prism® 7000 B SE R ¢ E B R
A il R N (RT-PCR) (£ E R A RS A W]
CX23 AI5¢ 't i S [ B AR L 0 (P ) 7 B 5 4XC-
TV BGAS BT GeM AR IR (Y48 ) ; U-1810DS Y
AN ORIz 1A e il i (i) A R |
1.2 Zy@m5idH

A I L S R AR s 20 AT BR A W] L it
5 H10960114, KL : 20 mL: 0.1 g) ; B £ & &5 40 B
(EIAE ARG 290 A R ] L S5 . H20110082, B4 - 45
0.25 g) s PL A T A MIAR &Y CD133 —Hi bt K FUH
i g b 75 9 Nestin —$T Fll Matrigel 2 J57 i ( 3€ [ BD 2
) ; Alexa Fluor 488 FRic i FHL A e Bk 8 (1 G (1gG) .
Alexa Fluor 610 #3ic i 241 % 1gG —-H1 (35 & Molecular
Probes A1) ) ; 2 R HI I 45 i 45 \Hoechst 33342 Y i
(g F R A BRA A ) 5 Gibeo®Hf 2R 1L i (FBS,
3% [# Thermo Fisher /A #] ) ; DMEM/F 12 153855 ( iR T
AR A BR 23 7)) 5 Transwell /N2 (3 [ Millipore 23
A B AR A AR A IR 3R AR K R (36 [ Sigma 2
) 3 B-27 ¥ 7] (36 [# Invitrogen 23 7] ) ; RT-PCR i 7
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IR A= 9 2 25 RH AT RN A ) 5 Trizol 7] &1 (88K &
HRBHE (DA FRA F .
1.3 4S5z

K ER C6 M i oy A bk (TR A LT ) . SD K
L, & B 240~260 g, d-b mt 4E s A AE 528 sh 4
ARAG RS AL, A= SIS - SCXK (5)2011-001 1, i
FHVFATIF S : SYXK (££)2011-0034 . A< 525075 3R Bt 52 56
S IZE 0L 2 WA E R B IS O N 2R 7.
2 FHik
2.1 HHpatEsF

S A R (& 10 % P B iR 4 1L 35 1) DMEM/
F12 537 5L ) X C6 % 1 Ji S5 983 A0 L 7E 37 °C A X 8 JiE
95% 5% COLMREFRRA TR FR . MAl A Kk 2%k
IR, 42218 3% 107 A~/em? (145 B 78 JG I 775 4% 77 5k (i
WY R 20 ng/mL O BRAE AR 4R K IHF SRR AK
IRl B ik 5 20 pg/mL 19 B-27 BN ) vh 4k 2 45
I ,2~3 d¥RIB 1 UK 56 d I AL A5 B S i LA T, 5 DA
FH T 1 25 B 4 A 7E 24 FLAR R o &R 3 IR JG 1R C6
BTSCs #47 F—#15: .
2.2 REHAMNFEXKLNZEAES CD133 Nestin EEHH)
Fik

KT UESE“2. 1750 ML 3R G AR 2L 2482 BTSCs,
ZE W A 2 A A0 18] 22 K R 3 S PR IR SR 2% vl
(PBS)IEVE 21K, 2 5 I [ 72 30 min, FFH PBS 4% 3
Wo NPT, 1 h S m%di A CD133 —HiF
BaEH, 4 CRETHR LR, RIGUSEINA Alexa Flu-
or 488 R i FHT A IgG . Alexa Fluor 610 FRiCHIFHT R
IgG =4 T 37 CH4 A/ F W HE 1 ho &5 7 /il Hoechst
33342 YL {4 3% , 10 min J5 FH PBS ¥4 3 W3 FH 25 3% A ok
A7, YO B T gL 41 il H CD133  Nestin 2%
EESIN
23 HHEBHREAMFEFE

¥ 20 HSD K IR BENLEC 7200 25 O R4

B M EmFLA AL, A5 H, HEES

K W ig 5 T DAVEBE KA WM B B B E 1080
Y255 R 216 mg/kg s I IE LA K R iv 45 T
LIS, 45 24570 18 36 me/kg, ZHWR) 275 (24
PRSI 7 2 KBS IR R SE RG] i 2 3 5 Bk I 4
K ig 45 T B 5% 5 216 mg/kg A THUHR BRI, 0]
B 0.5 h )i, B iv 45 THEA M 7L 36 mg/kg; 25 X RRZE K
A THRAEEEK, SHAKRERAL 1K, ELS
2510 d, TR 2y 2 h 5 KA UL 20 B8 1L 37 o
2.4 C6 BTSCs 54574 B IMESE

FH G LY 15 5 5L % C6 BTSCs HHAT 1% , 440 2k
KB BRI E A K2 B 10% 125 (X IR 2
W5 A A LRI 4R R 40 B LT, AR SR
24 h,
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2.5 Boyden RZXHNMAEEBER

J 100 pL Matrigel JE 5 508 Transwell /M= 2 AY
JEE AL, 43 A AE 2 4 = N 200 pL iYL, F
£ 1% Matrigel 3£ IR AE R BB AR —AT =, I
LBEAT il Matrigel 3 I A0 2 A BE4H . PR IR D
Tl 21 25 i b 2.5 % 10° AN/ F) 75 25 1L 7 C6 BTSCs HL4H
LB, B 200 pL 43 A 24~ B Z i, 37 CAHT
Kig% 20 h )i B b5, 39 2 5% B 4 & Matrigel 56
JKE, FFIA 300 uL i 70% H BEEA T 22, 0.5 h J5 I PBS
PR 3K hn 300 pL A 7R AAG YL i 44 €5, 10 min 5
FHRGGE KB 3K, 35 3% F BH B, £ F OB AF B sl K
400 F5 L HTHEL, A AN LR 285 (% ) (IR I0 4 ZE 40
L85/ % BE2H (TG Matrigel JE it ) ZF B AN 0 40 < 100% ]
HIEE 5K,

2.6 RT-PCREHNZAAH TIMP-1 mRNA F&i%

Fi¢ B Trizol 3 71 & 150 BH 45 F 4 7 £ B4 Jifd 1)
RNA, J2 5% 5 5l cDNA - LA WA T PCR Y74 . J
2 Z:%1: 95 CHIAS Pk 15 min; 94 CA% % 1 min, 58 CiB
K 1 min, 72 CIEM 1 min, 35 MEFF; 72 CIEH 10 min
Lk RN AN SO BE AN W . LAB-HLE
1 (B-actin) BINZS:, L TIMP-1 5 NS08 565 1 Ll 3¢
7~ TIMP-1 mRNA X} # ik &, PCR WY #4597 51
M1,

#&1 PCRRRFES|¥F5

Tab 1 Primer sequence of PCR reaction amplification

HH Bkl JTBRN, bp

TIMP-1 5" -TCCCCAGAAATCATTTTAAG-3' 143
Ti#5' -ACGGCTGTCCTAGCATAGGT-3'

P-actin 5" -GAGCTATGAGCTGCTGTGAT-3' 125

T 5" -AGCACTTGCGGTCCGTGTTC-3'

2.7 GFitFFIE

K F SPSS 19.0 B A 1481130 . THEGER Y +
PR CRARE R I 25001, P<0.05 FREZFHBES
EI-9'8
3 Z#R
3.1 #ZHAEA CD133 5 Nestin &g RiX

S YL A )5, CD133 3k SR 4t 0 98
Nestin & 50 21 8,2¢ . %48 3 W5 /9 4t s 1 CD133.,
Nestin 2 143 1 & 235 , WA tf 4 C6 BTSCs. HfiE
PG ILIE 1,

A. Nestin 4,

B.CD133%:ff C.BEx i
Bl SEIEREE(x400)
Fig1 Immunofluorescence staining(x400)

3.2 HifEER

RN/ IE
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S U BRZE LA, B I 5 L M A L 4 R
JH41 C6 BTSCs YA ML 7R MW B T I%, 22 5 HAT5¢
T L (P<0.05) . 5 B & 4 A A 4 FL4H e
B, A1 C6 BTSCs AL (R 22 R B R I, 22 5 HAT
Giila# i L(P<0.05) ., 4541 C6 BTSCs [ 41 i 2 78 %
ZERNE2,

F2 &2 C6 BTSCs B4R 1228 2 1 TIMP-1 mRNA
FIZRRLE (x£5,n=5)

Tab 2 Comparison of invasive rate of C6 BTSCs and

TIMP-1 mRNA expression in each group(x+s,

n=>0)
51 AMIRZEE, % TIMP-1 mRNA
75 P AL 0.96+0.12 0.684+0.121
HETA 0.87+0.08" 0.772+0.118"
R ImzLAl 0.81+0.05" 0.836+0.153"
IR 0.76+0.07*" 0.876 £0.079"

T 545 IR AL AL, P<<0.05; 5 I8 5 AL A A das FLA e
#,"P<0.05
Note: vs. blank control group, *P<<0.05; vs. ganciclovir group and

Elemene emulsion injection group, P<<0.05
3.3 ZfBH TIMP-1 mRNA &ik

528 OGS BR A b, o E I A A s LA
JH4H C6 BTSCs H TIMP-1 mRNA A2 B i 58 | 2% &
BAG 22 X (P<0.05), 5 HI%5H M EH L
2H He#, BEFF2H €6 BTSCs H TIMP-1 mRNA 2145 B i 4
W, 25 5 HAA 4 X (P<<0.05) ., £54H C6 BTSCs
TIMP-1 mRNA £iE4E R %K 2,
4 it

i B9 (O S S P e o0 ) S I R S50 % L vy
AR 2 — o HATE IR R TR BT e
I7 N ST DA R S DR [y 7 i 46 {H v e o e
BRZEMAAR S E R N 2 AR A R e 4
X 43, R 2 AR VT BRIA 7 3 R B R | R G
P 28 240 By S AR A A v B R R B R 2, TARIR T
TGN 58 24 V) Bk I Jg 20405 07 A7 S8 7 e
T T Ab T8 S A R VE AR, 2 g 240 it X 1t AN
JR& T AN A G e g 1 R AR YA, =2 52 R %85
25 B I AR 350 PR O R B TE AR i e )
e B e R T AR T 5 SR A At P AR A A O HLEL
BB IR T SN 521 o WFSY A B, 6 g R i s
J JB 968 241 b 8 2800 0L A R B L 1 B o M R A IR A A T
RN AR, BTSCs HA ML “ Mz T4
(AR ) S R AE , AT DATE AR P9 43 A B 2206, 1F Tf 3 ik
CD133 5 Nestin S £ mbric ", FI, BI04 &2k 5
BTSCs Ff DA AR AR ER BT RGATT 7k % T B B 1)
AT S AU A EE IR IRE L.

AR TP 2 TR AT AE MALIR I 258 . P EIAH,
IS5 2 Jb R T ) B 2 o R 22— i i e g 0 s B
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Yo WA I L R S R 2 TRAR 4 3R BT A A
W B SR R S — RN ARG, Rl
204.36, A K SCERER ] M6 r LLiE 2k BBB, Il
PRIGTT B T PR iR A 80 T LAGK 3 70% DA 1 H L3¢
PEELGL, X BB LT JCBE BIVE AN 2 7 A i 245, BR ] LA
AR, REARIE I H 4 B A5 R I
PRALST R FRAR 20, B A — R iSO
2, Al e B IR R DNA B4 B R4 T 5 4 P il
B BE TS AR 1 B TR R 1L IS P] LB AR EE DNA
FEBH 1 AT 5 T 3B R 2 TR AN I &)
%1t BBB., HHI, A B R A M L 5o ik
i Fer 92 £ A B (RIS T & T X C6 BTSCs Y
YL 726E 71 &% TIMP-1 mRNA (1% 15 50 4n4a] B §i i
AR ILARIE o AT 5 57 KL C6 BTSCs, LA HE 7
I FLIE A B H % 45 0 LR 2868 1 L) 2L TIMP-1 mRNA 3%
IREISEI R B I A2 75 A 400 s 20 A2 28 M
S3FIREEHLR , LA AR A s LI RO igg 16y 7 4 A1k
S A

CD133 Y5 Nestin J& HA7 B4 51 & 2 7] 43 AL BE J7 1
2T A PR SR FEAR SIS, e AR
JirJeq 4 4 Hp R ) 4 5 S 4 Ak 1 BTSCs, I S e 4 Ak
2216 CD133 Je Nestin #4717 Kzl , DA & (&S A i
T BARFAIE .

Boyden 17 2% 155 40 M 40 i R S M 22 68 1 1
AIFERRY , Z2 AR ZBHLH BT i85 v ) Matrigel
JE J0 JGE 55 N 21 B ) B AR e AR, BRI 25 A S At AR
PV R D S oy o B PR R 1R 28 5 e i 7R
H TR 2 6 D 20 Ao TR 28 14 e 3 R 1 o 4
AL (Extracellular matrixc, ECM ) B i M I 25 125 JE IS
JBE, J7 AT HEAMAS R EL A TR RS, ARBESE R ] Boy-
den fZ78/NEH A ME T C6 BTSCs 7EZS [ X} ]
F AL B 25 AR L E T T (R 2R A RS
B, 4l AL WM A 465 2L 5 0 % =5 36 P T A e 0
C6 BTSCs [IASMZZ2RE 11

H AT, B NS5 R R W] ECM 21 4 T A= iU
DO R 35 g X e 240 B 1 2 K IR T 5 e B ELAT BHLARAE
FRUS, 43 28 1 B S ) L o 4 2 1 8 9 (Ma-
trix metalloprotein, MMP-9) Il & 5 %5 ECM A5 it 5 32
SRR it , TT LA AR ECME R TP JIE , 38651 ik g 400 i 11442
ZERERAE 1. TIMP-1 J2& MMP-9 B 5 5 S i 551
i 8 5 i MMP-9 DL AN i 7 S04 G, o] 2 22
15 )5 2 1) PTG 8 MMP-9 1 &% Ak, AT B il MMP-9 2 15
K ECM, AR 2 i A i) (2 22 PR AL 1 H e, A
TR IR, M A L S 5 B R R AT DA e i
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HETIMP-1 mRNA (2235, i MMP-9 X} ECM ) F

i, I LSRRI C6 BTSCs ([RZE MG HIVE T, A

f L5 B E & T R T BTSCs IR 225 RE 4241t 141
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