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[ Abstract] Objective  To study the effect of neural stem cells (NSCs) transplantation on the expression of
TGF-betal and CNTF in injured spinal cord. Methods 35 SD Female rats were randomly divided into 3 groups:
merely spinal cord transection group, sham operation group and NSCs transplantation group. NSCs transplantation
was performed on 7th d after spinal cord transection in NSCs transplantation group, but was not performed in the
other two groups. Expression of TGF- 3 land CNTF in the proximum of the injury spinal cord were detected on 3rd
d, 7thd, 14th d after NSCs transplantation by RT-PCR. Results Expression level of TGF- 3 1 in merely spinal
cord transection group was higher than that in NSCs transplantation group on 3rd d and 7th d. Expression level of
CNTF in merely spinal cord transection group was only higher than that in NSCs transplantation group on 7th d.
Conclusion NSCs transplantation can downregulate the expression of TGF—B 1, but has no effect on the expression
of CNTF in injured spinal cord.
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NSCs 4, HE 2 4IAFAHH NSCs; idlid RT-PCR
I B RE T R S e R A 3. 7. 14 d #%
A K (transforming growth factor, TGF-3 1)
H1EE R #2275 3% ] ¥ (ciliary neurotrophic factor,
CNTF) BYZARAC SRR 0 28 T 20 B B A A i 32 15 49
HHE PR 2 A B 3B

1 MRERE

1.1 RF

DMEM/F12(1:1,Gibco), /J\ﬁli[ﬂlfjﬁa(Hyclone) , %
RHiEFR (Invitrogen) , FHT A Nestin P g FEH A
(Chemicon) , ABCi®F& (Veetor).
1.2 ZhERFMER DA
1.2.1 M5 4E  IEHAE SD (Sprague—Dawley)
MEPEREL 35 o Ck B R BB SMRD , 2k
34, A BE SR 15 X, FERH S5 H
(AT HHEN, (HARERTEHE) , NSCs #44H4 15
H. NSCs Bt 4172 B 88 2 W5 58 7 KT k1T
NSCs B, T B4 4 A8 T A4 £ 6 4 A T )5 265 7
K [R) P F 4 A BB AL B e S A A R R v, (HUE:
AFr NSCs, BFEARABREM/RFARGE 7 KEFLE
[FIREFRAL FE ST AR SR, AN NSCs.
1.2.2 BRSENERFE KBXEANST L
1R M EHETT T, HitR, REEGHES, POEHSE, H
AR} Bt 5 A A7 ) B R B IR AR5, o B B
BRI B HEE RE R ey, K58 HH
FH KB BIHER 2 &, #E2:7d, 1R /d
ME T S R Ry, 7dEER 1 IRHER K
MW R R,
1.3 HETHMEIMEFRERAREE
1.3.1 #ETHEMEIMEST PEHZE E12d 19 GFP
SILDR/INR, TR A N EUIR RO S, H% 1 mm?
HL Y. A DMEM/F12 1:1, Hrpysin 1% N2,
20 pwg/L bFGF, 2 mmol/L &2 MEHz, 50 000 U/L 7
FHHE, S0 mg/L §\RE) , ARG RFT 20 ~30 1K,
g2t O S BRI e D L i = S O e 1 b %
2.5 x10°/L, M FRIFFIEE, B 37 C. 5%
CO, JFEAa G A%
1.3.2 GEANLBETE KBEAEIE 7dWMa
R, Mg REEmR (0.01%, 37 °C1h) 4k
PR BRI R, R BE 5 4% 22 5 H I 1
4] 20 min. PBS ¥k 3 K, 3%3d H AL A 15 min,
PBS ¥ 3 K, RSt ig £ 30 min, MIA
— 3t Nestin (1:200) Piik, 4 Cd#, PBS i% 3
W, AR AR RS, FEUl B R

YE, DAB &% 5min.
1.4 HETHBER EZEIHFIRER

FER BB RE S REWTE 25 7 RETXT NSCs AR 41
KEIEAT NSCs oAt : AL S A T B BE 175 =38
PiE1em. 0.8 em. 0.6 em, WHFEMEEH 0.7 mm,
JEiR 0.2 mm JEUESTARML, HEEOLE A R A HE
FRTERIALE, PSR AT AT 10 pL ot iF A
TBE 10 WL ARSNES IR NSCs (40 g F P I 7E 2 x
10° 4~ /10 wL, SKIET GFP & IE/NEAIG ) 2%
MBEA LIRGLE, PRai e SR FARAIE
NSCs A8 2 7] Bisf [7) 325 ) 700 6 3 S e o il 351 O
f12).
1.5 RT-PCR BEAEHf

W ol WAL b2 T AN RS AR 2 0 K BRUE
B2 TR GRIZRIEEBE SRR 7 KR
BRCEF B A1 7 o 28 A LB i 8 A 355 7 YR S T
FAR) JG3d. 7d. 14d, BFRHALES 2 KFAR
J5 7d, LL3.6%/KERAME 1 mL/100 g 7 1S R
%4 0.1%DEPC /KIZi#1 . & HRZERIHH BT+ |
1E i AR TR, T, BREERE, IUH
BEBUG R GEIR) Sk, A DEPC Ab3EUK whik 2k
Mk, /NOERAER, & FHSEA 1 mL TRIZOL
ZURIN) EP B, 3508 Trizol 3857 &M B kAT
PAE. 1A H A Nanodrop 4366 (ND -
1000) MIHE, G RNA F7idi%E 500, ] Revert Aid
First Strand ¢cDNA & &4 (Fermentas Company,
US.A) i cDNA. i RNA (BRI 4 pg) #
A “master mix” (12 pb) (55 A 20k BE 1) 5
RNA, oligo—dT 5|#1#1 DEPC 4bFH/K ). #rAiR G
WAE PCR X 70 °CJ WY 5 min. M5 5 x J2 v %
", RNase 151 10 mM dNTP Mix #1 A
MAKZ . 37 °C W 5 min, AIA M-MLV #% 5%
it ol HLRARFGE 20 pl. ARANIR A IRIES 7 42 C
TWEE 60 min, 31T 70 CHEF 10 min, LATTi0i%E
SEROV. SRIFEHE—4T PCR 9731, LI3R S ¢DNA
FEAh, 5694 °C 5 min ZEPE, SRIG 94 °C 1 min 2574,
TR ETIE K. B-actin, 525 C, 54 C,
72°C 1 min $EAR N, 47 30 NG, 105 &
72 °C 10 min ZE{H. 25 wL #& ) PCR S0 P2 917
1% B NERBERS LK, RN =90 04 3 F R/ INF TR AL
crER g (WK 1).
1.6 ZitEHE

FEL K S TE Gene Tool A3 G2 FEE)S
DL H B4 ER /B —actin 5571 Y655 8 1Y LU AR R
PEATGETT 000, SR SPSS G i-40c 44, %) i il 15
M2 S B —actin “F-3I76% B 1 HUAEET 707 2253
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Tab. 1 The primers, products and annealing temperature of the factors

¥ FiE5 14 Ts19 YK E bp)  BAIRE (C)
B —actin 5'GTAAAGACCTCTATGCCAACA 3' 5'GGACTCATCGTACTCCTGCT 3' 227 52.5
TGF-betal 5'GTGAGCACTGAAGCGAAAGC3' 5'TAATGGTGGACCGCAACAAC 3' 332 54
CNTF 5' CTTTCGCAGAGCAAACACCT 3' 5'CATCCCATCAGCCTCATTTT 3' 422 52
2 &R X (P<0.05), HuliimimiemFik Ak T T4

2.1 #HETHEMEXRNNESE

PHIEACEE IR 7 d B NSCs R0 5 24 h A2 5k 0
BEAER, ARZERESRE 24 h, IFAT Nestin S 4 fufb 2
Yett,, TOREBRKEB AN Nestin HTEE FHE (LA
1A). 12 JEIBFE R4 T4 ML A 2R VA BE 1 VKR
Y1 b AT L3R 4 4 € 5 S A L o3 A T 2 RS A
Pkt (WLE 1B).

B
1 HETHRNEERBERNER (x200)
Fig. 1 The identification of NSCs and survival after

transplantation ( x 200)
A:Nestin FHPE SN I SEREER ;s B T AR AR LLE 12
JEBT P SR A SR AN L.

2.2 RT-PCR
TGF-B1: RJ5F 3d, 34lHERAHLGEIT¥E

Mugh, TR T XK TRFARA, K5 7d
ARG 3d. RJF 14d, BFARLARS 2 46257,
P<0.05, fHEAlSRE AR 2T 40 A fi gl o 2
2 (P>0.05).

CNTF: AJ5 3d, PRaliffEWrFImh 2 T4 s
MATES (P>0.05), RJF7d, Haisemiid
My 2 A ER, paiemrdRiEik (P<
0.05). AJ514d, BFRAMF 2HAER (P<
0.05), {H gl 4l WTa] Fdh 2 T4 i R il o2
5 (P>0.05), UK 2 Ff5k 2.

*2 REEEAXR 2#EFE 3 MRERERIENER
(X£59)
Tab. 2 The comparison of the expression levels of
these factors in three time stage among rats
in the three groups (X +5)

45 n TGF-B 1 CNTF
BTFARA
3d 5 0.40 +0.07 0.58 + 0.08
7d 5 0.40 +0.07 0.58 + 0.08*
14d 5 0.40 +0.07 0.58 +0.08
Al T e
3d 5 0.65+0.10" 0.85 + 0.09
7d 5 0.87+0.1" 0.77 +0.12
14d 5 0.56 + 0.09" 0.76 +0.11"
T AR AEZH
3d 5 0.54 + 0.06" 0.90 + 0.09
7d 5 0.77 + 0.08" 0.55+0.11*
14d 5 0.61+0.10" 0.73+0.12"

SRFARAFBIE, "P<0.05; 5Ll Wi R
#, *P<0.05.
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B2 RiF14dENEFEX 3 HRRHFIE
Fig. 2 Expression of the three factors on 14d after

operation in rats in three groups
M:Marker; 1:RFARUK; 2:Haliffilial; 302 T 4iH
A,

3 e

W FEFE AN BT Nestin Sy 40 B b2 e €2,
Nestin BT BHPE, UL BT 3% 09 4B /& NSCsH,
12 JEBTAE NSCs B2 K BUB RS 1 vk R bl i nl Dl
Bl S S S0 v 11070 o i 1V O 2 T K DALY BT
UL REA RS 12 N, A NSCs RERS7E
KRB BENAET.

JH1- (apoptosis, APO) EHUATEAFRAMFT
ZHGIE, JRs B SNEHLE, S 2R REeE
o, AR AETEA . AR 2 A
T rp AR A 2 RE B T e R I 25 RS, TR MR
RUE AL B ek A AL AT, B BE R
P LR T AR R MR RALRI AT, AT FEdR K
PEP R E A .

TGF- B 1 BEMSAE PRI A, 1 B4l 4 Iy
ZH TGF-B IFRIRTESE 2 RFARJG 3d F1 7 d #B &
om0, 5 A REIE IR JF P A 6D, A B
TGF- B 1 AT A il 5S40 )
T-HIPEAS, T T4 A 41 TGF- B 1583
A WAL, PR A T A B A I
A A MR TR R R 2 — SR B T TGF-B 1
PR, B E A TCF- B 1A 3R R
PR RIEIRTE A, XL E AR AT ) M 1 A
BE, X -53CHGE B2 T AR il LI D5
REJE I ZURSE, MHSAE . BRERIRIE AL, 1
S L A P A AR A

CNTF: BERMZE SIS (CNTF) & NTFs
W — B, LA B A a2 R R BB R DT A
T . B Ak 2 A 2 oeaR AR 4t HR 2 B T R G 1
FHULA Pz AT NS R, ZER R R A
EARRTRFIMIER , BRI, 25805
YL AR 2T B TR R FRs. A B A2
TV ¢ J53 240 Jif0 2 1E i CNTF 1) 32 2 ke -1,

AWFFEH, CNTF ZEAR)G 7 d, PA4iLfEWT 4 RiA
Bk, RF14d, BRFREAME 2G2S, HH
S AW PR & T AR A A o2 5. X eeARfh
AIRESE R FAEBRERUG I, M ooiufk. Bhsem
HEMS ELHEEWEIR, B0 A s & A Wallerian A8 P
WO TR R A, 3 Ak BT R T4 L CN TR
B RN PERESR , A s I] PR A TR R OR R 1)
CNTF RAEFH L, S H5RIMEZ IR, X
CNTF mRNA &3 sk il 0T e Ay 2 282 Dyt )1,
ARG 3 d, BAali 4 i 20 Fi 25T 4 i A4 A 4
25 57 A B T 0 30 BRI 47 JR) R 1 R
CNTF, T4 8 T4t e SRS A 215 86 161473 )= 3
Hg A M T Ve A R 70 A4 ok, S
ali RN —FEER A BRI RAE S, TR
FRH CNTF, BE] T ARJG 7d, M T A
HIRIETHIE, I CNTF kMR RA%, HE
T R B Al SR 2. X Seid I p 22 T4 A%
L 38 3 DR S SOV CNTF AR5 T

M ERTLAR 2538 M T AR iE ) 8 e
HEE BB X IR 2 AN AET DR R AR TE
BORAE A RE 7 5 i AE R
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