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it -3 (GSK-3B) 7 A H 4 475 Jm 8 1) IR WL o F7 3% 250 FUBLARMEYE SD R ERUBE ML 43 Sy 4f B2 A0 52 90 41 PR e
TFARBEE TO~T11 Had, VIBR T10 2tk , 325 20 K BUH NYU 4T 48 DL 10gx5em 84T i g 20 T10 4
xR BAT MER IR, ARSI #2000 TARJE 1d.3d.5d . 7d 14d B2 A0S OB, B4 IX Ok o 3
15mm 38 Bl P (X 1 2 BB 7 388 7 ) 5 i 20 20, S JBCE, RN SR 21 22 5 RT-PCR Y 5 4 DU B8 21 21 Wnt-
1 .B—catenin & GSK-3B i mRNA ikt R A MB0I5 1d Al 3d B Wni-1 Fl B—catenin 13 & K1k ,5d &
HRIKZB S |, 14d 7oA HARE A WAL B IE 6 OKF M A B840 055 1d 1 3d B GSK-3B R k£ ik ,5d &
AR B, A5 RS 2 (8] 25 A B PE (P<0.05) , XFRRALH Wnt—1 F1 B—catenin & GSK-3p ¥ 2L
i5 A IS IR TE B 22 5 (P>0.05) o £518 KA BE 03 J5 101405 ) BB B 41 21 b Wnt—1 . B—catenin K GSK-
3B MR KR AL R Wt {55 708 BEBU0T )5 19 R 080 AT AR S E REIR 015 B S A 06
[RIA ] A RBERIG ; Wnt—1; B—1E B 115 B L5 i B G -3
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[ Abstract)
glycogen synthase kinase-33 (GSK-38)
Fifty adult female SD rats were randomly divided into two groups:the sham group (only laminectomy,n=25)

and the spinal cord injury(SCI) group(n=25).SCI model was established by hitting T10 spinal cord with NYU

Objective:To observe the changes of expression of Wnt signaling gene Wnt-1,(—catenin and

at different time period following spinal cord injury in rats.Method:

impactor in the force of 10gx5cm.The total RNA of the spinal cord tissue was extracted for the examination
of the mRNA expression of Wnt—1,B—-catenin and GSK-3f by using RT-PCR at the 1,3,5,7 and 14 days
after spine injury or laminectomy.Result:In the SCI group,the expression of Wnt-1 and PB-catenin mRNA had
a notable increase at 1 and 3 days after injury,then the expression began to decrease at 5 days after injury
and it was almost back to normal after 14 days.GSK-38 mRNA showed low expression at 1 and 3 days after
injury and the expression began to increase at 5 days later.The lower expression of Wnt-1,(—catenin and
GSK-3B was observed in the sham group and presented no significant difference in the expressions among
the different time periods (P>0.05).Conclusion:The expression changes of Wnt—1,( —catenin and GSK-33
mRNA after spinal cord injury suggest that Wnt signaling may play an important role in the neural
regeneration after spinal cord injury.

[Key words] Spinal cord injury; Wnt—1;B—catenin;Glycogen synthase kinase—383
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W, H5 A B HEE RANRE 5 2 R p
PR, (2t T A RGER R T IR 4 T 4
BB A A 2 S 1) R B T OCHEAE AR, {H 7R
FREMI )G, Wit 2 A 25 L RIB Y ZELHA
TAMERE . ABEIEIE WA AR SD K B i 5
tala, 058 Wnt {5570 7 Wnt-1 B-H 85
F1 (B-catenin) K WH 55 B -3 (glycogen
synthase kinase-3B,GSK-3B) 1 3% ik 42 1k , UL 1}
P W B A0 05 2 K B TR AL, O B A
A8 52 167 4 AL Y JEL B B A

1 #MRt5FZ*
1.1 S5 3h i o 4l B AL il R

BCAEHEPE SD KR 50 H, i R 2E e X
LIS S DR PR 200~250g, Bl ALST R XF
MRAA A 2l B2l 25 K, L 10%9 KA S E
i E 5 GRIHREA 3.5ml/kg ) BRI, 5~10min K FeURR
R, 586 IENE FHAE & L % R
MR, U E#E T10 KE B E R0,
K2y 2em, VI R KT SR A A 170 5 18 e UL
I 1) W i ) B A A A, S EE T9~T11 Mt , H
WG T10 SHEMRVIER , W8 A, SEg02H K
FUEE T9 T11 fZE, W NYU 4T 4%, H 10g
HHE A Sem 5 FEAL H T AT T10 H48 5 X A8
R R 5% T10 R ORATH B 88, IKikaE S
AR R T 25 Rk SR 2H K R BE T i S
MR R R At BB sl B s e i, BT a
BRI TE o 1 KA E R AR T e, TR
JIT K Jt FR 2SR 28 K T BE o BRI I B 43 T
I, AR5 WA R (% & 41 10000U/100g)3d
Bl G B R T U AT B k4 EE 5 IR, Bl 1k 4%
WA, A KRR TE B RISE T,
1.2 HHEHH AL Wnt-1 B-catenin Fl GSK-
38 mRNA 7K F- K5

TSRS 1d.3d.5d 7d  14d BR4L 45 HL 5
KRR, I RS 78TO 450 T 4% I TR
PI O, SCOR A U DUAT i S b K 4
15mm B9 BELLEL, b B8 4 ORH 17 35 057 [7) A 3 FRl
RIABEA 2l 213K 5 FH Trizol 7] $2 B 4H 41 &
RNA, 43606 RE TR RNA ¥R RN 240 | 4% RT—
PCR a0 & d W1 547 39 4% 5%, PCR 473 Wnt—1,
B—catenin Al GSK-3B, [FHf4 5 GAPDH 1} 4
S8 5 i R w4 R, H B9 8 A

PR 1,

PCRAG IR 4544 : TASE 95°C 30s, ZAE1E 94°C
Imin, B K (Wnt-1 56°C,B—catenin 58°C,GSK-33
56°C) Imin, ZEfi1 72°C 90s, 7§ ¥ 35 VK ;72°C ZE fif
10min, B PCR 7= 28 1.5% 35 i A 6 e ri 9k
B RIMT TSI IR, B S 3 Ik, N A
1% 5301 2 G5 RT-PCR 45 S b 45 ]UE o b7, 1T 3R
ST BB  (TA) A= O B ]
KB 451 5 2 GAPDH U436 B FEAE R
FoRHEREG,

1.3 Siitrabs

Jr A B s UL wves Fox, FH SPSS 10.0 et 4

T T 22 3 BT AT e 2R 40 AT, P<0.05 S A i 3

#& 1 Wnt-1 B-catenin, GSK-38 KN Z % B3|
MEIRF=YWIKE

7R S

BE/ ]l
J¥ (bp)

1 :5'-TCCTCGGGCAATCTCCTCACT-3"
Wnt-1 N 427
i :5'~CCTCTCGCTGGAATCCACA-3'

[-3% : 5'~-CACCCGCGAGTACAACCATC-3'
B-catenin N 338
FiF .5 ~-TGTAGAAAGTGTGGTGCCA-3'

19 :5'~CAGTTACACAGACACTAAAGTC-3'
GSK-38 342
R :5'~-CTTCTGAACAGCTGGTACATAT-3’

E 37 :5'~CAGTGCCAGCCTCGTCTCAT-3'
GAPDH 242
T :5'~-CTGGAAGATGGTGATGGGTTTC-3"

2 #5

e B R BUCH B 4L 24U Wit -1 .8 -
catenin ,GSK-3B #J2ILF 5 | H & W ] 51 1) £ 1k
TCH B 25 5 (2 2,P>0.05) . 52560 4 K FRU7E 5 i it
Pals 1d F0 3d i s AR AL B AR 2T Wnt—1 Al
B—catenin i P 5 F ik, 5d J5 H 30k & Wk 55,
14d 7o A7 H 3R FEAYWK . B 1E 5 K-, 4515 R] 55,
] 1 22 5 A 2 M (D 1.2, 3R 3,P<0.05) ; 76 7 i
WL IE 1d F13d i, #i05E B84 4P GSK-3B &
K21k ,5d J5 H iR B Wi ol , 25 I R] 5 i 22 57
AR FE (K 3 5 3,P<0.05),

3 itig

A B A0 05 2 P ORK R 2 2R G T R RO R
5 . BTt A A it 250 J7 8 SCI 8 #, 3F LU%E
AR 13 U7 R R R A RE R 05 ) A 2 1 T
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a
I AR

B 1 %k B S50 20 B 45 5 AN R B TR SO
HEZL LU Wnt-1 mRNA 1R ILE N
B 2 %) R A 5 S 06 A RE AR5 U5 A (R I )
AU B-catenin mRNA 1R IL ML

GEK-3p B 3 Xt HR AL 5 95 4L B B 005 I AR ) A i o
AFIH 41410 GSK-3p mRNA f 2 151 i
%2 FERAKXR G E S8 H %8 5 Wnt—1.B-catenin 1 GSK-38 555 GAPDH £ % #9704 I 3¢ B i b 18
1d 3d 5d 7d 14d PlH
Wnt-1 0.65+0.05 0.68+0.05 0.64+0.09 0.71+0.13 0.66+0.08 >0.05
B—catenin 0.72+0.06 0.69+0.06 0.71+0.07 0.70+0.06 0.67+0.08 >0.05
GSK-38 0.62+0.06 0.58+0.04 0.63+0.06 0.61+0.07 0.64+0.04 >0.05

®3 ZTWAHXRAEESHGEHEELF Wnt-1,B-catenin F1 GSK-3p 515 GAPDH £HMMAS WL ERLLLE

1d 3d 5d 7d 14d Pl
Wnt-1 1.42+0.13 1.37£0.17 0.98+0.11 0.79+0.09 0.73+0.09 <0.05
B—catenin 1.59+0.18 1.48+0.14 1.01£0.13 0.83+0.11 0.76+0.07 <0.05
GSK-3B 0.67+0.05 0.85+0.07 0.93+0.09 1.13£0.12 1.29+0.11 <0.05

HBUEELS P i & RGN TR, BT
() B 28 T A 3 R S AN RE A, PRI 2R 1 2
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Wt J PRI DA /DN BRCEL R 8 o o B o A — ol i
T EL D B RO int BE S BRI ST I, I EE R
N IG & R AR, R R e 3
(wingless ) F R JE S, PRRE LA B Wntl), Wnt
15 5 AR A VA A0 M A R R Y OSSR A, TER
it & B UG R E R T REZEEH, B
I AT B R AR SR A WS B, Wit 15
3 PR RS R E R R R R B T
SV R /R W,

EFL R ML RS, Wt {55 40 T XF

P ZEAE TR 2R G 2 3G B . R T R is TR
VL Aok B A0 32 B OCTE . Kiecker SEOIEAT T
JF s i R i A B A R R 38 B W 5
SR, eI d L E MM RENIE R iR
Wni-1 5 Wnt-3a XA ESEHABRK, BATH
A 295 T8 U 23 0870 X K W] Wnt {75 @ 42 14
#E ARG B 2T A L, Castelo SFME A 5%
R, Wnt 5 1 RE 05 2 f pf 28 1 20 MY 1) Bl 22 o0 5%
AR LR B 3G, Lu A5 o 5 PR R R RS
R Wit B4R 5 32 4 ryk 750 98 42 K5 1)
PR TR T AR | X Se i SR AR R B, Wnt {5 %
TERI 22 B S 5 flIE b 49 1 E A A
Wnt {55 @2 ¥ E KK, 5 8 FE 3 2o s
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AW 5 K 2 2 B RT-PCR 45 & EIMZ 5 #r
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B Wnt—1 X745 F B—catenin il GSK-
3B FEERE A ARk AR Ak B9 ke BT B A
AR 55 Wnt—1 F1 B—catenin ¥ 2L K L ; EH
BE )5 1d F1 3d Bf Wnt—1 F1 B—catenin i
F35,5d J5 HFR BB EI TS , 14d 2247 HR R AR
PRAZ BN IE 7 K-, PCR KD [R] B & 30 A8 X6 B2 v
WAL GSK-3B ¥R E , fEF M s 1d
F13d,GSK-3B ARFR A, 5d 5 HF BB Wi i
X — 25 S UL W] Wnt {7 5 380 I 75 F 8 1107 1) 5 1)
BT

A WFFEN B, A B PR P2 T A A AT
WEA5 407 )5 J T VR Y S N i, B S RITF IR
59,1 — o A AFRATE B Wnt 55 70 F 8k
AR FE NI GF W & . ABF5EiE 2 RT-PCR 19 5 4]
ARG T A BEI A S Wt {55 E BT Wot—1
B—catenin & GSK-3p AYF AN, & Wnt {55
FEB BRI R ORI, S A E NS E
LI Wnt (55 @ BE TR RE KT i
PRI 28 T A MG 5 A A A S ZEAE T, A4
W, Wt {55 @B rTRES 5 T BB 5 W E
P2 T AN 554, DUE S FIoR b 32 5405 1 #p 42
JG, Wnt 554 A B2 Bk 15 65143 5 08 45 A 42
FEAE ABE S B 56 Wit {5 5 % 7 6 BE 4
R UAVE T B L B BT AN TR, MR
WE— 3 I IESE

4 BEXH

1. Bradbury EJ,McMahon SB. Spinal cord repair strategies:why
do they work[J]?Nat Rev Neurosci,2006,7(8) :644-653.

2. llle ¥, Sommer L. Wnt signaling:multiple functions in neural
development [J].Cell Mol Life Sci,2005,62(10):1100-1108.

3. Cho SR,Yang MS,Yim SH, et al. Neurally induced umbilical
cord blood cells modestly repair injured spinal cords[J].Neu-
roreport , 2008 ,19(13):1259-1263.

4. Lu W,Yamamoto V,Ortega B,et al. Mammalian Ryk is a Wnt
coreceptor required for stimulation of neurite outgrowth [J].
Cell ,2004,119(1) :97-108.

5. Hirsch C,Campano LM, Wohrle S,et al.Canonical Wnt signal-
ing transiently stimulates proliferation and enhances neurogen-
esis in neonatal neural progenitor cultures [J].Exp Cell Res,
2007,313(3) :572-587.

6. Kiecker C, Niehrs C. A morphogen gradient of Wnt/beta—
catenin signaling regulates anteroposterior neural patterning in

Xenopus [J].Development,2001,128(21):4189-4201.

7. Castelo BG,Wagner J,Rodriguez FJ,et al. Differential regula-
tion of midbrain dopaminergic neuron development by Wnt-1,
Wnt-3a,and Wnt-5a [J].Proc Nat Acad Sci USA,2003,100
(22):12747-12752.

8. Yu W,McDonnell K,Taketo MM,et al. Wnt signaling deter-
mines ventral spinal cord cell fates in a time—dependent man-
ner [J].Development,2008,135(22):3687-3696.

9. Kalani MY ,Cheshier SH,Cord BJ, et al. Wnt—mediated self-
renewal of neural stem/progenitor cells [J].Proc Natl Acad Sci
USA,2008,105(44) : 16970-16975.

10. Okano H,Sakaguchi M,Ohki K,et al.Generation of the cen-
tral nervous system using endogenous repair mechanisms [J].J
Neurochem,2007,102(5) : 1459-1465.

(i F 8 :2009-09-21 & 151 H 11 :2009-10-29)
(EXmE FFTH)
CETTRNIT S

SHER

[ AR A A 2 AR SR BN Ll e B 5 =R A AR R 2 GE

PEEFFFAIEXTARELERASZRFARASEZ T 201056 AP a i gidmmF
BT W PEEFFFRAFELAYTARELEAR S I T EABNEFERES —EREFHAS, X
AR HMFEE A SMe S F RIGR PR B AR L F ki RRMEA,

RN . ZFHE AT RReE SRR E FRARRETI ZFRITRESERR ZF
BATHE R T RBFRNEGTAG Sw 67 BFRABALEGERZERMX ARGHF R,

A ARET ) M S B diE e
FEAG AR B ] . 2010 5 A 15 B

AN MPESS ;B 9E . 15088981225, 057788879123 ; E—mail : feygk@126.com,



