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Abstract: [ Purpose ] To investigate the inhibition effect and efficacy of neural stem cells modified
by CD-TK gene mediated by lentivirus in the treatment of glioma. [ Methods] CD-TK gene was in-
troduced into NSCs by lentivirus-mediated transfection and implanted into the model of C6
glioma. FCM was used to observe the apoptosis of glioma in vivo.[Results ] NSCs/CD-TK model
was successfully constructed. Necrotic cells,apoptotic cells in treatment group were significantly
higher than those in other groups (P<0.05).Tumor volume in CDglyTK-NSC+GCV/5-Fc¢ group
(9.36£2.35mm%)was smaller than that in other groups (P<0.05). [Conclusion] NSCs/CD-TK signifi-
cantly inhibited the growth of C6 cells with a better anti-tumor efficacy than CD-TK suicide gene.
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A. Neural stem cells before transfection

Figure 1 Morphological observation of neural stem cells before and after

B. Neural stem cells transfected by CD-TK
gene for 7 days

transfection (x100)
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A. Neural stem cells with positive response of Nestin

C. Neural stem cells with positive response of Nestin

(after transfection)

Figure 2 Neural stem cell by immune fluorescent(Nestin) before and after transfection (x200)

B. Neural stem cells with positive response of DAPI

D. Neural stem cells with positive response of DAPI
(after transfection)
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Figure 3 Cell apoptosis in different groups by flow cytometry

3o #

P22 JGE T U8 R DL A 28 R 0 D IR TR
2y b A PR b 28 2R R R 1Y) 45%~55% , 1 55 1A Bk
BIRYTRCRAS AR ST IR0 e 50 A8 B4 A A
3~5AF T e O e R 0 Ry 1~2 A | R RA
IT fc 52T 1986 4 1 Moolten V42 H |, H LA R 3 N
I 35 R 3 B 118 o0 2 B3R TR S5 I e 44 i,
it LAXT 0 B JE FE VR FH AR 259, 5 Re k25 i
SRR YA A EE 25, AT 5 | A
A AR A FE AN CD JE KA TK 3

BT oo

RS BE D BORVG T I BURE, R R BE D AT AR AR
PR IEIVE P 3 i1 B — i DR B 240 it %) A i e 7, [A)
N IR 7 AR M 2 0

NSCs I FH T35 97 H AR B 28 2 4 (CNS) 5 475
Qb T SEBAIESE E PRI ST B, I ¥ el A 455 i 5 i
P05 CNS BT | M4 QI R g 2510
RO E R H ATy I, BB % B NSCs 45 53 MR
YR AFAE . Mckay'""'H] Neurospheres 7774 3% NSCs,
Nestin(neuroepithelial stem cell protein) & FH 4 2 I ,
T 7E 43 A A 22 J6 H Nestin 14 2%, #E I Nestin 7] L)
HKHEE NSCs'™, BFFT R RS HE ANl P ANSCs HA7

% @A 2014 % % 23 A% 1 8 China Cancer,2014,Vol.23 No.1



I S J0 90 1B 1 R 24 NSCs AP a8 BRUAR PN e
Jei 3 A AN e O i ok e 1) Al 3 A G A% e
FATH LY A T 4 e J5 NSCs WML RE F1, e Y
J&i 7d NSCs #5 Y R 250 53.5%, I H NSCs K7 2~
3d R R Y41 OD {4 0.23764+0.02917 , % FE 2
M 0.25027+0.02644(P>0.05) , 15 B % 42 /i 7 %+ NSCs
$58 L P TG B S R )

NSCs 584 T 01 9 B Bt , HLAE by i S DR 2844k 11
eV —EHAFES L, Aboody!" 4T T NSCs /i
(R RIS 285 W) B X ¢ SR8 36 7 I R BT 98, R & 91
A A RILHEM NSCs AR, mHZdpiikzy
WiRyT, MR R R 45/, AR L) 4 5
NSCs, Jf i &3 12 5 B 4% CD-TK Jk P 56 Y & NSCs
H IEW] CD-TK Fili 5 2 PR G Xk NSCs 3551 52 1
K A58 B9 MOT (B2 NSCs J& , Nestin 42 {7 [H 4
Ui B NSCs # Yo icm  JF HARE T ke i,
IEIER NSCs 1 LIAE K CD-TK 3[R (38044

AT L6 K B2t 1t CDglyTK-NSC+GCV/5-Fc
TBIT I, KR A A A o R) B b e R AR 4 /) | 4 i
JHT-3E N, UL CDglyTK-NSC+GCV/5-Fe %t C6 f2 [
Je 20 ML LA B IR YT O, ] NSCs A S 19 XL
28 5 PR/ 2596 7 12 6 B ek g ELA TR AR R YT A
T NSCs #5747 [ 4% 3 K a] DL b 40 il — k2 %
Y, R LA PRE IR 7 RO B AT T AT DRI B
R4 JE IR RS %

SEH .

[1]  Martinez-Serrano A ,Bjorklund A. Ex vivo nerve growth
factor gene transfer to the basal forebrain in presymp-
tomatic middle-aged rats prevents the development of
cholinergic neuron atrophy and cognitive impairment dur-
ing aging[J]. Proc Natl Acad Sei U S A,1988,95(4):
1858-1863.

[2]  Baklaushev VP,Grinenko NF,Savchenko EA et al. Neu-
ral progenitor and hemopoietic stem cells inhibit the
growth of low-differentiated gliomal[J].Bull Exp Biol Med,
2012,152(4):497-503.

[3] Wong AM,Hodges H,Horsburgh K.Neural stem cell grafts
reduce the extent of neuronal damage in a mouse model of
global ischaemia[J].Brain Res,2005,1063(2):140-150.

[4]  Chen HY,Shao CJ,Chen FR, et al.Role of ERCCI pro-
moter hypermethylation in drug resistance to cisplatin in
human gliomas|J].Int J Cancer,2010,126(8):1944-1954.

[5S] Lv SQ,Liu YS,Yang H,et al.Study of neural stem cells

modified by cytosine deaminase gene and its expression in

“? ® ’@ 2014 jf‘ % 23 )& % 1 # China Cancer,2014,Vol.23,No.1

(6]

[7]

9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

vitro[J].Acta Academiae Medicinae Militaris Tertiae,2003,
25(11):945-947.[ B Mk , Xl iE A, 4 0, 25 s e it 52
il 5 PR B A NSCs S H: 2 38 1 89 4K 52 30 F 9 (0], 46 = %¢
P& R 2 24,2003, 25(11): 945-947.

Hopkins K,Chandler C,Eatough J,et al. Direct injection
of 90Y MoAbs into glioma tumor resection cavities leads
to limited diffusion of the radioimmunoconjugates into
normal brain parenchyma:a model to estimate absorbed
radiation dose [J]. Int J Radiat Oncol Biol Phys,1998,40
(4):835-844.

Moolten FL. Tumor chemosensitivity conferred by inserted
herpes thymidine kinase geges:paradigm for a prospective
cancer control strategy[J].Cancer Res, 1986,46(10):5276—
5281.

Barton KN, Paielli D,Zhang Y,et al. Second-generation
replication-competent oncolytic adenovirus armed with im-
proved suicide genes and ADP gene demonstrates greater
efficacy without increased toxicity[J]. Mol Ther,2006,13(2):
347-356.

Wang Y,Xu HX,Lu MD,et al.Expression of thymidine
kinase mediated by a novel non-viral delivery system un-
der the control of vascular endothelial growth factor re-
ceptor 2 promoter selectively kills human umbilical vein
endothelial cells[J].World ] Gastroenterol , 2008 , 14(2) .
224-230.

Martinez-Serrano A ,Rubio F,Navarro B,et al. Human
neural stem and progenitor cells:in vitro and in vivo prop-
erties,and potential for gene therapy and cell replacement
in the CNS[J]. Curr Gene Ther,2001,1(3):279-299.
McKay R.Stem cells and the cellular organization of the
brain[J]. J Neurosci Res,2000,59(3):298-300.

Qian X,Davis AA,Goderie SK,et al. FGF2 concentration
regulates the generation of neurons and glia from multipo-
tent cortical stem cells[J].Neuron, 1997, 18(1).:81-93.

Li Y,Chen J,Wang L,et al.Treatment of stroke in rat with
intracarotid administration of marrow stromal cells[J].Neu-
rology ,2001,56(12):1666-1672.

Chen J,Li Y,Wang L,et al. Therapeutic benefit of intra-
venous administration of bone marrow stromal cells after
cerebral ischemia in rats|J].Stroke,2001,32(4):1005-1011.
Lu D,Mahmood A,Wang L,et al. Adult bone marrow stro-
mal cells administrated intravenously to rats after traumat-
ic brain injury migrate into brain and improve neurological
outcomelJ].Neuroreport, 2001, 12(3) : 559-563.

Aboody KS,Brown A,Rainnov NG,et al.Neural stem cells
display extensive tropism for pathology in adult brain:evi-
dence from intrancranial gliomas|J].Proc Natl Acad Sci U S
A,2000,97(23):12846-12851.

Aboody KS,Najbauer J,Metz MZ,et al.Neural stem cell-
mediated enzyme/prodrug therapy for glioma:preclinical

studies|J]. Sci Transl Med,2013,5(184): 184ra59.

K -

*




