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R 5MEE3A TE 1813 72 1Y 18] 78 R T 4 BE X & BR #2038 77 F1 GAP-43 B3R 1A
oA ERM AT (400016 FK, PRI AR BE BT SO, T A S A S TR )

(HWE] HI  RITARIMES E ) A% R #R K 1 SPIO FRiC 1Y oK BR8] F2 5T T 40 ( bone marrow mesenchymal
stem cells, BMSCs ) ¥ K BB BE #1455 16 T7 B 52 00 LA K 5686 H Az K AH 56 2R 1143 ( growth-associated protein , GAP-43) Fik {52
W, Jiik RAMEEFR SD KB BMSCs, it U4 M AR U HE Ae e R 2 R T 404k SR AVURL ( superparamagetic iron oxieds,SPIO)
Fric BMSCs , &1 W Qe A0 32 SPIO ARic %, & Wy i S R bR iC 40 A7 15 %<, CCK-8 Kl AR ic 20 il 43 2L FE BE ) , West-
ern blot Ky MARIC AN T 40MIARICH) Nestin & GFAP £ik . #E7 KRG BEH145 (spinal cord injury,SCI) % | EE# Ik 4 5 £
T A, X5 A BEA AR S K BR#EAT BBB PF45 . & 1 W e @ ULZH Bl A S N AR iC 40 B, TTC % €8 WS4 R e i 453 45 T R
Western blot #5055 #E4 GAP-43 KA NEIL ., &54 AR BMSCs (RSN RITI 43 8 Kh 75 ALAX, FLIAT A0 (SO 25 ik
() FE 5T T A B AR IC AN IR T LT AR ICY) o W6 iE I 8 R SPIO FRic 4558 100% o 15 Wi 44 64 s A e 40 i
HEAREXTAT 2R (P >0.05) , CCK-8 kg3 T bric 40 Mu3EFE G AR Z 520 (P >0.05) , Western blot & i #3% T
FRicdn 35k Nestin Jz GFAP Jozs 53, S LI AR 2520 (P > 0. 05 ) fEBRA R B BBB 3740 B AL TXF FRAL (P <0.05) .
W LY USRI R AUE B 2h BMSCs W i 2 T oG 82l . TTC Y €8 1 R ff 20 Sk il T AR/ T eGSR (P <
0.05) ., Western blot Kl ¥ 420 2L [R]— B ] 25 GAP43 3R3k , W43 40 W] i R TR BRAH B Cmi 20 (P <0.05) . 8518 b
BRG] LLE [0 B 2 SPIO ARICHY BMSCs BIIAEBEH 4L, H T by & 4518 AR H B GAP-43 933k , R T-H R it

iy
[RS8 ] k50 5 1 IR 70 510 s UG S Ak s T 45405 5 12 5 GAP-43
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Effects of target delivery of bone marrow mesenchymal stem cells driven by magnetic

field on a rat model of spinal cord injury and GAP-43 expression

Zheng Xi'? , Li Chengpengl’z , Wang Shunhe'*? (' Department. of Pathology, *Laboratory of Stem Cell and Tissue Engineering,
Institute of Basic Medical Sciences, Chongqing University of Medical Sciences, Chongging 400016, China)

[ Abstract | Objective To investigate the effects of target delivery of superparamagnetic iron oxide
(SPIO) -labeled bone marrow mesenchymal stem cells ( BMSCs) driven by magnetic field in vitro on a rat model
of spinal cord injury (SCI) and on growth-associated protein 43 ( GAP-43) expression in spinal cord. Methods

BMSCs from Sprague-Dawley (SD) rats were cultured in vitro. The expression of CD29, CD45, and CD54
was checked by flow cytometry. The BMSCs were labeled with SPIO with label rate tested by Prussian blue stai-
ning. The viability of the labeled cells was evaluated by trypan blue staining. CCK-8 assay was used to detect
the proliferation of the labeled cells in the presence of magnetic field. Effects of magnetic field on the differenti-
ation of labeled cells were investigated by Western blotting for detection of nestin and GFAP expression. Rats
were induced by the clip compression method to establish the SCI model. The BMSCs labeled with SPIO were
injected in tail vein. Neurological functions were evaluated using Basso-Beattie-Bresnahan ( BBB) score in
3 and 7 d after cells transplantation. The transplanted labeled cells in recipient rat spinal cord were analyzed by
Prussian blue staining. The spinal cord ischemia area was checked by TTC staining. The GAP-43 protein
expression in the spinal cord of SCI rats after cell transplantation was investigated by Western blotting. Results

Flow cytometry results showed that BMSCs expressed the mesenchymal stem cells markers CD29 and CD54
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but not the hematopoietic stem cells marker CD45. The Prussian blue staining results showed that the percent-
age of BMSCs labeled with SPIO was close to 100% . Trypan blue staining showed that there was no significant
difference on the viability between the labeled cells and the control group (P >0.05). CCK-8 assay did not
show any significant difference on proliferation between the magnetic field-treated group and the control group
(P >0.05). The Western blot results showed that the presence of magnetic field had no effect on the differenti-
ation of BMSCs (P >0.05). The BBB score of the magnetic field-treated group was better than that of the con-
trol group (P <0.05). Prussian blue staining of spinal cord slices showed a higher number of Prussian blue-
positive BMSCs in the group with SCI and the presence of magnetic field than that in the SCI group without mag-
netic field. TTC staining showed the average ischemia size in the spinal cord with magnetic field treatment was
significantly smaller than that without magnetic field treatment (P <0.05). The Western blot results showed
significantly higher expression of GAP-43 in the group with magnetic field treatment as compared to the other
two groups on day 3 and day 7 after cell transplantation (P <0.05). Conclusion External magnetic field

drives the target delivery of more SPIO-labeled BMSCs to the injury area of spinal cord in vivo, relieving SCI
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and upregulating GAP-43 expression which helps the recovery of SCI.
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T4 3k, B #E 49 (spinal cord injury, SCI) & 9%
B AR R B m AR aay T e e
Prg DRz &0 . M40 MIAS A £ 28 iCh F R 15 o
R " BT 8 R T 40 (bone marrow mes-
enchymal stem cells, BMSCs) E. 7 £ ] 43~k i%) V% GE A1
H IR YRR T, A B 0 A A T BEE T4 M A
fifi> . SCIABTY | 2 4 bk v 56 4% i 400 i 1) 7 9k 8 9k
WESEA RO 2 R A o {EHHE 405 X S 2
Y E A PR, X DL R FE A R 8 2 RN ) fig A A
RIS DR ] e A 240 T | VA 1) 2 AR
A9 DX 55y A4 O B R AR 5 100 S [ T, 8 s S T 2k
Tikr ( superparamagetic iron oxieds , SPIO) J& H Fijfifi Fi
Tz —Fof LR R0 . EESEANE L S5 SPIO fR
TCA R A R 47 1 FH AT (S i 40 B T 22 1) B3R 48 X
B, KA HAR AN AL R SR 7 ST ik, A Se i
FHE#IKFEAE SPIO FRiCH) BMSCs JEA7E SCI DX I [#] i
gk, LOWEEHE S /2 75 %) SP10 FRic i) BMSCs 47 %€ 1]
ERRAE, IR I SRS AR X SCT B AH G R GA

MR,
1 #REFE

1.1 s£3e3hdh B )

SD R B by B R R R R 27 S 36 s Wy O R AR AR IE S5 Y
i SCXK iy 2007-0001 . Horr 15 HUH T A4 4R, 45 HH]
TR AR N

DMEM/F12 ( 2 [ Gibco 2y A]) , /N4 IfiL 1 ( NBCS) (2 [
Gibco 4 T]) , R ( 52 Gibeo A7) ,PBS (ALHUHAZEHF) , K
JiiftE I (Jb 5T Solarbio) , CCK-8 #5 i ( Beyotime 23 7)) , £ I} i

(dbatH 2485 ) , PE FRICA BT CD29 ., CD45  CD54 i {4 ( & [
BD A7) . SPIOC Hl) , £ R & f& (Sigma A ) , B fig 058
(P , Tween-20( |34 T.) ,PVDF % ( 3£ Millipore)

1.2 %ok

1.2.1 BMSCs 555k % SD KB 1 H, M4 & (150 =
25) g, WEHEAH, BESARBE . TC TR 4% 144 T BUS K BB B4 41
BB BEH U & 10% NBCS () DMEM/F12 1% 5% 3 6 88,
BEATS em® HEEFEIN 37 C BB E 5% CO, 44 TS .
3 d LUJE BRI, B R R A

1.2.2 BMSCs (% HUR 3 1Rk 90% fl 1o 2 i, 2 18
VU ARG AR E A EP &, A 4 BN A PE-CD54/CD45/
CD29 ZEJRMEE 30 min, 3t AL AAG I

1.2.3  SPIO kRic BMSCs 4k &k 50 pe/mL [y SPIO
B AN 1.5 wg/mL 2R RN A TCILE DMEM/FI12 1, %
I FHEY 60 min, INZEARL DMEM/F12 , S A/N A 035, 55
P ke B 25 g/ mL . 2R MRHE 0. 75 pg/mL FI/NA- L
THRBUME10% IR AW $REUE 3 FCI A4 16 K1 BMSCs,
FH SR TR A 0 4030, A 2 % 10°/mL (14 41 i 45 FE 332 28 440
M, 24 h S HEECES L, B4 B PBS YRR UTTE
3K, DRI AT . HIOs SR kS 3R 48 h R L B
1.2.4  HHrEK SPIO ARiC K BMSCs A7 fE SPIO 4%
IC BMSCs JE4kLitt 5% 24 .48.72 h 43 iH 1k &0 J5 | DMEM/
F12 5455 350 A0 M B, BN i B 0T 25 1 0. 4% &
W5 e, TR S0 IS W BGER Z I ZR B HBb R AT R R
55T 200 {5 RLETBEHLEH 5 AN H0EF B8 A0 A EOR 5 (O 40 i
B, ANLAFE R4 A 23, % BRH R 1 R AR i2 BMSCs., f7
TR = BN - & A B AN gL x 100%

1.2.5 CCK-8 #illfiz3% F SPIO 7ic () BMSCs 1 4t
WEAMILL 5 x 10° /LR T 96 FLAR, A 41 g % HRZH , 1E % A b5
it BMSCs; B 40 24 SPIO #7ic iy BMSCs, C 414 SPIO 43 it
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BMSCs [A]AMNfELy , FRA 4 ANE AL, BEFRARTN 200 pL/ AL,
Z5 XTI ZH S DMEM/FI12 3538 5L, 35 R R 35 9% 24 .48.72 h
J5 A ANEU T B LR (3B A 3 BefLAR) , B FLINA 20 pL
CCK-8 T AW, AN ds 7276 W B J5 FH AR LA 450 nm 4 5%
WA D(450) ],

1.2.6 Western blot #:M#%1% F SPIO #1ic ) BMSCs 4L fig
pij BS54 3 2, % BRAH - Sy IE H R AR 2 BMSCs; SPIO
21 : >k SPIO FRic i) BMSCs;; #3741 : A7 SPIO #rvic BMSCs [w]i4h
TR . B A, HIVK PBS Uk 3 i DL R BR 2 i B gk,
A 100 L 25 25 P 370 B4 20 S0 3, 78 vk _EAE A 10 min,
PESEREFR AT R fok . AN SRS A0 M )R, A EP 4,
4 JEBLAL 12 000 /min 2.0 5 min, W H |35, BCA 31 E &
FIRE ST, LA SDS RS i, B9k /K P 10 min DL 8 (4728
M, - 80 CARIRLRAE . 445 8 AREA 1T SDS-PAGE 43 5, L %%
% PVDF i 1=, 1 5% RIMERE WA £ 141 2 h, —Hi 4CEE SR
W52 K37 C/AKBFEEIR 1 h, FH TBST ¥R 3 ¥k, 84K 15 min,
ZHU 37 CHEE 2 h A TBST YRR 3 WK, AR 15 min, AW,
=R NRRE A KW . BREAREZRGM 3 WK, BOFE,
FRACK I R LS 2 PR S U, AT SR
1.2.7 EE&EERE BRICLF ) BMSCs, W 2585 3 5601
JH PBS ¥k 3 3, MIA 4% 225 H k[ 72 30 min, BH ] PBS #k
3 3k, A i T A 3 U TR (A V2% R AT
B i :2% R8s AT A B WA RIR A, & 5 min) /£ 30 min,
PBS ¥k 3 1, B 5 AR FIZT Y4 10 min, PBS 3k 2 240 #% [
21 BTG R BB X 45 A B AR 23 5471 R SR 5 7 R R
RO B A ORI i € PR R R, A AR IE R
= P Y 0 BH P 40 M 50 A0 M BB x 100% . 2% B i B
TR R, S R

1.2.8 {RHMGHIERS SPIO ARic i) BMSCs X HBAL: S AkAw
JCAY BMSCs; SPIO 41 : A#Ric ) BMSCs, {H K B KM 7 ; 37
41 NFRIC Y BMSCs HIMAAMNRE . 4541341 2 x 10°/mL
S B RN TG SR L (1542 3.5 em) G35, R 4L 7E 85 3%
TMJEHR B —#3% (5 mm x 10 mm x2mm,0.32 T) , 24 h J5 %
B WEL,

1.2.9 s AL 250 ~ 300 g 4 SD KRR, M
HERI, 43 3 4, 440 15 K, R4 : Ry SCI, J& i ok 7
PBS; TCWE 4 : g SCIL, BB # ik v 41 SPIO-BMSCs , {H AN [ & 4
BR s Wi oy SCL, B # ik v 4 SPIO-BMSCs, I 7 45 473 355 o7 [
TERERR  RERAE AR 7 d J5 LBk
1.2.10  SCI BRIy K BUE B 03 A5 78 1 2 37« AR i
24 h A5, [ KOK . 10% 7K A G I s 7 5 R (0. 3 mlL/
100 g) o HSCHR[ 8 T4l i ik,  Sr Bl e 70 2 bk K RO B 40t
P,

1.2.11 SPIO-BMSCs Rk Bt SPIO Fic 4 A 7 AL B g
416, PBS ¥k 3 3, JH PBS il s 4N A B 2 mL, 298 A4
1x10", B Tok& b BE 7 SCIHE 24 h 5K BRI 10%
IKAE GRS R (0. 2 mL/100 g) o BRSS9 K B ]
SER L 75% WK IR R B, LI R F Kk S 2 55 . AL mL
TEST AR A0 R e S A R, 1 R AR BRI
1.2.12 K BV BE 005 B2 2 375 ( BBB Zh B IE4) AR 4t

BBB P43 brifE, il FRAEANARE 3.7 d XF 3 20815 BBB T
REVTAr, ZE K FURN 28 80HE B B DI R4S, W64y 21 4%, 1%
21 4%,
1.2.13  HgUsiee SARRARBMT dJ5, R0 M
VR AT RS A IR o Y 1 R B B A B
TAL 1 em KEER)—BA AL E T 4% £ % P RS T
R, A7 W) A (R 5 R 2 B TR 5 — I B s A 3 B 32
HRy) o IR i Y RRDAZ [ 2T e e £, B T AR
1.2.14 EBESR BRI 40K BUE AR R
7 d JBHAAIE, B IAERE LR A2 1 om K BE RS B
1% TTC( UML) ,37 CI2 YL 30 min, WL BRI AL, 4
@R IE #4020 6, B R S8 41 400 [ . 3 I8 I
Tmage-Pro Plus FXF43 T Y LT FL
1.2.15  SCI KRB BEALIHh GAP43 K 13 kK T (1 46: I
KRR ARG 20 90T 3.7 d RBALIE . BUR B3
EF& 1 em KEERIHABE, %5 A EP 459 8 Tuk b FREERE
A H I A5 7 BRI 4R 11, 1T Western blot #3075 H
H & H GAP-43 5% B-tbulin KB HAEAE N GAP-43 ik
BRI K SF- , 4 REAS T AR 3 0k, O 441
1.3 it FE o
N SPSS 17.0 Gt B AR EAT /0BT, KB L = + s 3%
o5, WL ] PR LR ) o e

2 HR

2.1 MR AR Fa@iEic oBREE

T A G R R T ) A AT B i T A AR P Rz 4l
M BB AR R S T AN M A . AR PR AN A K 2= e
A B AR IR 4l 4k B 3 48 i) BMSCs, £ 3 AR L) BMSCs
AIE A L 2, B2 KRG £F 4 B A K, HEF 2 0 i ik
(B 1) o BNl A 45 5 7~ , BMSCs AN 35 1 I T 41 g
bRy CD45 |, FRik Al e B T4 ffibn 54 CD29 .CD54 (& 2) .

A% 4 KB 10 &
E1 EREWRMEIMEFFH BMSCs T ( x100)

2.2 B&YW g ERKI ST

SPIO #RiE 24 h JEAT & HiEYe (0 (181 3) . 4R B RiE
SO TR P, T 20 B A B P 4T DL 38 e i £ ) 2k
WAL, FRIE T 100% 5 = A5 ML AR 12 5 A9 20 TR A5 B 8.
Al BRSSO BRAEA W B TS,
R oL A B (B 4) o
2.3 A ARk

BWriEY s , 7] WL SPIO ARic % 40 i i) A= A7 R 1 o,
34 3 ARl AEAER B RS2 #E L (P >0.05,% 1),
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250 4 250
200 3 2003
£ ] = =z :
5 1504 e 2150 3
T . E = T ]
7 ’ 7 ™3
50 3 50 4
) J——rrrer—t—rrren—rrrn—rrre 1. RN E———— ., O N
10° 10' 10 10° 10* 10° 10' 10? 10° 10* 10° 10" 102 10° 10*
PE PE PE
A:CD29;B:CD45;C:CD54
B2 #‘RARALEEKXRR BMSCs
SO F J 2.4 B4 el
L - < Ll S N — 1y — Y N
i ’5\{'@- gi:;;-.” L = j K CCK-8 Kl SPIO #ric LA KR % b i 20 B 1) 4 5 8 1 G
L PTERREN 7 SR Ko XHBRAL SPIO 4R REB41 3 41 D(450) LD (450)
4 j A IR L 2 R TS AR (P >0.05,% 2) .
] £2 CCK-S8 #ill&AKXRARR EA#E T SPIO RiZH
_ BMSCs 83EZ [n=3,(x+s)% ]
Vi B ZHo 24 h 48 h 72 h
A x100;B; x200 X HEZH 422.29 £20.0 407.91 £35.18 688.26 +66.74
. —. i SPIO 2 422.35 £8.64 403.29 £56.29 693.84 £83.93
3 it 4Tk I 7N NELES 0hiASES
3 &8 im%ﬁﬂ.ﬁ SPIO *T'LETHE&I BMSCs E'Jﬁ ?kx'ﬂi [R7E ] 424.93 +£40.15 413.34 £29.53 695.26 £41.30
2.5 sk Ak

A:12 h R B:24 h AIRAL;C. x5 PO R ( x40) ;D 83t B

Western blot #:il%5 % & 7%, X MR ZH . SPIO 20 M #5374 Nes-
tin Fl GFAP ) RIK LG43 L (P >0.05) . LK 5.6,

1 2 3
Nestin— - «200x10°

B-Tubulin— «—50x10°

1. %78 48;2.SPIO 48;3 . #4348
BE5 Western blot #& il % 28 K & SPIO #5712 B #5315 %] Nestin
EARIEMZMm

GFAP— «50x10°

| 2 3

1.2+ 08482 SPIO 483 B35 40
B 6 Western blot #ill &4 KX R SPIO #Ric K& #3533 GFAP
EARIEHMG
2.6 fmiaAHE &4 K R BBB F iR
YHMIALAE S 25 A~ B ) B, 14 3% 41 K B BBB T e 17 40 B
TG B WA B AR AL R L E R A ST (P <

«—50x10°

R ( x40);E: 53 i1 % R ( x40) 0.05,%3),
4 ARNSEMENZEARRBEEIMNEFIER T SPIO tRid y y . N -
4 BMSCs [5805 K E BT #®3 3AXRAMBENERE BBBIEHSER (n=3,x+5)
215 3d 7d
£1 ABEREKNIESXRFEREL BMSCs M%7 AL 1.00 £0.00 2.75£0.50
- B Tk 2.00 +0.00 4.80 +0.832
BN [n=3,(xxs5)%] [ 3.40 +0.54 6.20 £0. 441
gt 24h 48 h 72 h a;P<0.05,b:P<0.01, 53 B kEs;c. P <0.05, 5 RAEd bk
Xt REZH 97.33 +0.28 96.70 £0. 36 95.10 £0.20
SPIO 2 97.20 £0.26 96.66 £0.40 95.06 £0.20 2 7 TTC % @
gk 97.23 +0.66 96.63 +0.40 95.03 £0.25 S P N
AR 7 d J5 , BUE S E8E LT 1 em 46,47 TTC 3efa,
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EHEMEEGER SPIO tRicEMmETH  ( x100)
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Western blot 55 7R : AU FE AR ST 3.7 d #4545 B8 GAP-
43 ¥ Rk, BRG] B T B AL K TG A, AL B3
Aot E X (P<0.05,K9),

1 2 3 1 2 3
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=
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<
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A —B:Western blot #2mltm #5437 d &R 1. X BW.2. LFEH

W3 M C.FREMIER a:P<0.05,b:P<0.01, 558

0k ;e P <0.01, 5 Ragy ki

B9 Western blot &l A X RMMBEEAEE B EHEHALN
GAP43 fyR3%

3 i

P ) T8 T AR R U T IR R B — AR

Y, AT A B A2 10 Ak BT RE , BE Ak o AR
S B E M T A 20 B T 200 L JUL PR 248 L R
Gt N 2 R R AR AT B I S R T AR A
RSME B RS AT s 3% I R o i 94
JadiEtE R . P DL AR R 2 S 3 KR YT B
P50 F e ) 7 e R A L {H BMSCs fY
FEAE RN HL A A0 O R AE —FF , #0115 — > DBk %) ) A« 3]
IR DX I A 40 i B i /D, O R DL R BB B B IX
Sk 5 16 2 A0 5 X SR O RO R SR AR B Y R,
AT S AR (i 5F Z2 1) BMSCs [m] 345 X383 % 0% 7 H
B4R MR REIA T B — A R AR D ) (o) 5L, 5200 T 40 i
IR ZEARZ, i )mE 4 21355 . MCP-1,G-CSF
SDF | HL 37 AN ARG 5 o A S g o R A i 4k
FFEARMC R T4, DL 1o 0 7 5 0k i) 3L [R) /R
FHASEE Z2 1) 4 S % 28 402 40 IX
SPIO J&—Fh i (4= B30, PREC AR 10 40 i (4 2 e
DL AT R 1 SPIO )32 I FH 3 1A 41 B 7 8
Whge'®) . BF5C 7 SERA SPIO R0 40 M T 9% MRI A%
BEEIEHAGI . Gene 2451 JIE B SPIO #RiC Y AAAT
S AN A0 I A A B A DIRE
ASEEG Y, G WYL A CCK-8 BeFse, 760.32 T
SRERIRE T, SPIO AR ic i BMSCs A= £7 3R I H 4 R
WANAZ 50, 1 Western blot 25 R B /R Wi mEAH T,
SPIO FRiC AL 5 R ARic BMSCs (4 28 1 40 it b idi
FE 1 Nestin I GFAP ByAHXT Fih m A 201, Uil
Y/ A SPIO X BMSCs 1A= 77 38 58 DA K oAk B A7
s, 53CHk[17 - 18 ] MR A5 R — 2, Lk
W BRI Y BMSCs B A 2 A0 & 1 /G 8k i 55 55 L
J& , BUNETE AT A UL BMSCs [m] % 2K J] [ SR 45, 22 3l
Tk T O A Y 55 R RO, I 2 AN M o R R /N SR
[18 JHiRiH , pnic B9 AN &+ 40 s (HBL. F3) 7E
YifERT , BERE b OBRaTs | 20 I 53 B /)N . A SE R bt
ARG H 8, BRI SE B A &% SPIO frid
() BMSCs BIFEH]
A PN S, SPIO A3 ) BMSCs 5 i B i ik B%
FE ] SCIARRIA N 3.7 d 5,47 BBB 343 [Rl 0 41 g
AtE 7 d BUBZHUE8ETT TTC Yot 4558 Bl
R E BBB YL T 53 AN AL, 1 3 41 65 B e it 2% £
THAVNTXT IR N TERESHA (P <0.05) , HREIG4H
Sl it G (o T AN T AR 2 R TERE S 4H (P < 0.05)
A SPIO Fric 20 it i % 48 K o 37 1 At R A A F1 1
AR 1 D) RE R 52 RN BRI R ZE AR 5 o
Az KA 2 2 1443 ( growth-associated protein, GAP-
43 ) J&—Fh L BB R 2 (BT, | IZ AR AE TR 2 41
LELSTVE RIS 5| 2 o NN A ﬁiéﬁﬂﬂeﬂiﬁé‘im
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B M E K R FRAREE AR 9 HAEH
REM ML A SR e B o R B EEAEH,
WFFE KR, i B F 3k 1) GAP-43 AL 1 3 T 41 g 1)
P2 T RE [ 43k, fR DE A 280 A 28 il i, ) 136 B
Vit g = 2 RS R Sk BRAS R AAA P Y
B B) 70 5T 40 B PT 43 0 A 5 1 o 228 3 R - Rl 2
AR T A5 GAP-43 FIEL S (AE N, A 3 il A #E
a2 TR T SR SEER A R R 280 25 3 i 22
RO ICT B2 SO i = 4 i | Sl O o W ] T o
T4 B A RE A 1B BT 5 P 2, W L8 GAP43
B TA , I8 U BE B R4 22 0 O FEAE . BFST B, SPIO
PRic it AR N G, A 58539k F 5 40 i 7 I ol 7E {4
NIER S b B TR BE R

SR X 3 A S B 2 A BE A5 Ak 1) GAP-43 fif
T Western blot Kaill o 6 45 5 7 , 76 [a] — B[] 5,
X HRALIY) GAP-43 Fak (R F Wi ndl Siimdl, Hop
WA Rkt i, 3 A IR E R A G4 (P <
0.05) ., ARt 7 d Xt TCREH A Kt KR AT
BREALY RIS Lyt S50 RS LY
AL, B K R BELH 2 b & T 22 1 6 L 41
AR LY R Yo m] DR 20 AR ABL S 4 s A
W, (E7E [R) 45 1] BE 2520 M B OB DL T, wE S 4
Yy A AE AR AT T8 22 0 4 2 k4 47 DX I, 4R
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