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Transplantation of hTERT Gene Modified Neural Stem Cells for Spinal Cord Injury Treatment in Rats.  Qin Ling, Zhou Tieli, Wu Qi-
aoping , et al. Wenzhou Medical University, Zhejiang 325035, China

Abstract Objective To explore repair of spinal cord injury by neural stem cells (NSCs) modified with telomerase reverse tran-
scriptase (hTERT) gene in rats. Methods In vitro cultured rat neural stem cells, with the virus PLXSN as the carrier mediated hTERT
gene retroviral transfection neural stem cells. The expression of hTERT protein by Western blot analysis. Using the cell growth curve,
CCK 8 colorimetric method two kinds of methods, analyzing the optimization of cell growth. The successful model of 72 rats were randomly
divided into three groups: hTERT — NSCs group, NSCs group and the control group, 24 rats of each group. The model of acute spinal cord
injury in rats was established by modified Allen’s method. Respectively, before modeling, model after 1 days, 3 days, 1 week, 2 weeks,
3 weeks, 4 weeks by BBB score, inclined plane test for evaluation of motor function. Model after 4 weeks for pathological section HE stai-
ning and fluorescence microscope observation of PKH26 labeled NSCs the survival and distribution. After 72 h, The expression of MMP9/
2 and AQP/9 gene of spinal cord injury was detected by RT — PCR. Results  After transfection of hTERT gene into rat neural stem cells,
the expression of hTERT gene was significantly increased, and the growth rate of cells was significantly increased, compared with the nega-
tive hTERT transfection group and control group, the difference was significant. The apoptosis index of the control group was slightly lower
than that of the negative transfection group, and the function of the lower limb was slightly lower than that of the hTERT group. Compared
with the control group, the expression of AQP4/9 gene was significantly decreased in hTERT group. Pkh —26 labeled positive cells: con-
trol group at least, hTERT transfection group most negative hTERT transfection group, the difference of each group significantly (P <
0.05. ). Conclusion HTERT gene mediated by PLXSN gene can promote the proliferation of neural stem cells, which can promote the
proliferation of neural stem cells in rats. HTERT gene modified neural stem cells transplantation can promote the regeneration of nerve syn-
apses in spinal cord injury rats, reduce the expression of AQP/9 and MMP9/2 gene in the spinal cord injury area, and can promote the re-

covery of physiological and motor function of rats.
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MMP -2 414
T ATGTCAGACAACCCGAGTCC

¥ GAGGACCAGGTTGTCTCCTG
GAPDH 300
Fiif GGATGGAATTGTGAGGGAGA

7. Gt oA T5 ik R AL SPSS 15,0 BEAT ST A
ARSI B AR = bl 25 (v £5) ROR R 0 K2
6 M B A 0 e R AT G 3 A I A9 T 22 23, CCK -8
P03 G I R A A il 0 K i A 30 1 4

SRR 96 FLA b, 25 5] 2 x 107 J8 45 43 £L 240 Ha 2%
JE AR AT S A . DA P <0.05 h2ERA G
PR,
& R

1. NSCs fAHh 85 37 M0 RebRiad - R FHMETE SD Jig
RGBS AR A 28 T 200 i 20 200 B 5% 7 3 B AR 5 9%
NSCs M A WSS« H2 Fh T il 28 23 50 48 P 8 R 05 57 0
J& Th, R 28040 M T 588 T ARTE R 1) 2 BB | fig
[Fi) BN 08 %% 380 /0N 1) 40 1T, HG v NSCs 200 Jifd J2 % i 420
. 5 KI5 NSCs M 2, A7 8RB AR 1y 3K 5 1
KJG NSCs JEAR A LI 3 22, A B/ FK 43 40 H 141 L
BE A A Y 4 B 7R, NSCs & Nestin 51 FH M 1) Bk
WEE . BIE BB T (x40) WEHE 7 1Y 5 1E
T AMIEE (B TA) s B A 2 T 41 8 28 Nestin
B P Al A e (8 58 L %¢ B A A PR R 22 T A i
(KBl 1B), 2 PKH - 26 Fric i9 F% 48 1 28 1 40 Jfd .
NSCs , 7E 2¢Ot i U Be T 20 64 9 6 92 6 Je bHE — o
JEPE R (PKH - 26) , 5 )5 BT 343+ J2 1 40 i 5 AT %
AN B 25 G, AT L A 28O B RUEE 4 A Al i 7
ity 1C 75 PKH -26 #1ric i) NSCs,

1 #WETHRMER . EERRIE
A HZ BB T LG IE TR A R AT 2 T AN 25 ( x40) 5B P22 T AN A Nestin G2 564k 2 g4 (B ( x 100) 5 C. PKH - 26 £R1CHY NSCs( x 100)

2. Western blot 2 6 ll : /F 2y 5 2H Ji AH OG0 5 2%
PR 5 1 i R g 2 5 Sk i hTERT 6 X 7 5% Y 48h
J& ,NSCs £l #) h\TERT 5 [ % YL 20 hTERT £ [ £ ik
W3 A0, T % B2 R 28 0 35 241 hTERT 22 IRk, 3
B 7 hTERT XN B 2 E & 45 A hTERT % 4t 20 NSCs
o, s 2 iR TR T R E RIA M B A,

hTERT

2 48h [5&4H hTERT EF %k ix

3. AR 2R 5 X A 2 o AL A
hTERT %% 4L 2 (1) NSCs 1) 34 58 & 77 522 B0 9 1 344 5%
3SHZMESAZITHE X (P <0.05, %2 A
3).

4. TUNEL £ 40 A2 98 7=« 95 7= 0 28 40 g 19 40 i
A% N AT LR S P A B G 0K, Y6 B T T UL O T 0
AT HEA T RE 7 DX, 243 DX 300 0 AT L O B 2
ffl, TUNEL 30 52 , NSCs 20 v, % 928 40 1k 5 5 35 £
UKL ) U8 T 40 i % (20. 54 +4.52) B @ /7 ) i 20
(30.54 +3.64,P <0.05) ,hTERT - NSCs 21 J8 7= 40 Jfiu
e/ (9.54 £2.34 K 4),

- 101 -



* iE E * J Med Res,Feb 2016, Vol. 45 No.2
£2 3AMMBEENLE (x+£s5,n=9)
20 5 [IPN 2K EIPN 4K 5K
X B 2H 2.11 £0.14 3.24 +0.32 4.93 +£0.26 8.34 £0.54 12.31 £0.94
o R B 2.13£0.13 3.23 £0.41 4.97 £0.25 8.63 £0.58 12.63 £1.05
hTERT #% 4t 2.12 £0.12 5.18 £0.37 10.43 +0.52 15.26 +0.76 19.28 +1.65
Ly 5. AQP4/9 MMP9/2 mRNA )35k ; SCIG 45 W %
—o— X TRZ . .
Qoof o I BIARJE 72h RECEBEM#I 1 (£ 3 &1 5) ,NSCs ZH 451 1)
s ° hTERTE? X # i 41 41 AQP4/9 MMP9/2 mRNA ff) % ik & T
N ® . hTERT - NSCs 4, 2 R A 4it# & X (P <0.05);
= 1]
§ 10 o AQP4/9 MMP9/2 mRNA [ NSCs 2 K BI04 X & 85
juna] . N TSN YN
N ] BB WA B, ZR A5 FEXL(P<
5+ o :
— 1 0.05),
A g A e e b s e A
0 1l 2' L 4'1 L 6. 1z B YR F A 45 R ¢ 7 1 AT R 59 F 43

SIEN)
B 3 hTERT EFE¥¥F L5 & HHEM
A 2 (A% x 10%)

BBB W4T KR Z RG22 L (P>0.05),
FMJG 4 J&,NSCs 41, hTERT — NSCs 2 W 5l F 43 75
A B TR (RS AR 2 ~ 48] ) B R 1 A1 AR B

E 4 TUNEL # il 48 e =
ALK BRI T 4N M A (30.54 +3.64) ;B. NSCs 41 1= 41 44 (20. 54 +4.52) ;C. hTERT - NSCs 41 T~ 4 fii 5t 2> (9. 54 £2.34)

X FRZH NSCs#H

AN

hTERT-NSCe4H

B — AQP4

AQPY

MMP9

MMP9

GAPDH

B 5 AQP4/9 MMPY9/2 mRNA B RiX

HO | 2% S Be it hTERT - NSCs

- 102 -

HEX(P<0.05),

WP IPFAAR JG 2 ~ 4 J87E & i) (8] 5 NSCs 41
BRI, 2R ESITFE X (EL),

7. HE Y& (0 F158 S i G058 W 4% HE e (8 0] DL (8]
6A)FE 4 JA J5 B BE 100 45 4 25 40 B 3R AL, A ROR
P, 0 B SR Uk 2L, HA B B 2SR 0 L. fE
NSCs 2H B A FBA H BB 25 240 M B T 245 2 0 i A |

LA 7S (K] 6B ) # X B 41 K % hTERT - NSCs 41
AN BT il 25 40 R RE T 5 2 B07E hTERT — NSCs 41
(B 6C) I H A K o 7E hTERT — NSCs 41 J¢
NSCs 4 7E 1) PKH26 () e 0 BH % 35 78 21 6 29 6 1)
F A UL (B 7), NSCs H 0] I 18. 64 £4.57 /%
AL EF , NSCs 2 7] L 0 A4~/ £ L BF ; hTERT — NSCs
204 29.86 £7.26 /A BT, & 4 2 0] 22 7 A 48
PR E (P <0.05),

8. PRIEAF & LA I BIF & rL A« 7 AR TR A 5
B SE e, £ AL sh Wi o B ke SR A 732 B i % % v
A B WA I & TH R AL BHATF,



/5 M2 et o] ==
BE2EWFSZe s 2016 4E2 A 4545 % 452 °1e 5

£3 3AXREWRGXALR AQP4/9 MMPI/2 mRNA fRIEER (v xs)

15 AQP4/9 mRNA (AQP/GAPDH) MMP9/2 mRNA (MMP/GAPDH)
AQP4 AQP9 MMP9 MMP2
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