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Effects of oligodendrocyte on the expression of GAP-43 in PC12 cells

HE Jia-quan, CAl Wen-gin, ZHANG Ke-cheng (Department of Neurosurgery, Xingqiao Hospital . Third Military Medical University, Chongging 400037, China )}

Abstract: Objective To investigate the effects of interaction of oligodendrocyte and neurons on the expression of GAP-43 in PC12 cells.
Methods The culture of PC12 cell was treated with oligodendrocyte or its debris, and the GAP-43 mRNA expression of PC12 cell were determined
at different time after treatment. Results The levels of GAP-43 mRNA expression in PC12 cell decreased significanily at the early stage after treated
with oligodendrocyte as compare to the control group, and no obvious recovery was seen up to 12 h after treatment. Conclusion  Oligodendrocyte

might inhibit the regeneration of injured axons in the CNS by inhibiting the expression of GAP-43 by prducing some inhibitory substance.

Key words: oligodendrocyte; PC12 cell; GAP-43; mRNA

FAVIERTHIMER R B, # 22 oo 7E e b 3] 70 28 e Jot
i R MR A R E S R BB R EEY X
i E RGO R EARE F RN ETT
SGRAEKHIYRA X . £KEREN 43(Growh-
associated protein-43, GAP-43)7E X B 5 F A M6 78 pP 2
TERKEFEKFREL, B, gRfEA K SEME
Ho BAHAENZREPWHRRZ  BEADRER
B S M a T EE R R BN AR FH IR
B, ALK IERE T XA EEIFREZ, FIA PC12
( Pheochromocytoma cell 12, PC12) 41 MI £ 4 # 22 7T B9 48
FORERY  A— T R A R B R A F & i 2 T R
A K AT BE A K AP o

1 #MRETE

1.1 YRREMBAZFREKE

K MeCarthy ZF80 75 355088 5557 B AL RS 14 d KRR
i B R/ R AN, & B iE e K BT A TS . BRI AL
PrUEE A
1.2 VERRR@EAEILAER 35 PC12 %

Fi 9% 9 ml, 200 ml $E3RHREEFF PC12 4ORE , /-5 D e B i

EEME 2% LR "B H (96M090)

TEEBIA TR L(1965- ). 5B, WIEELEN, L, EHRER, FENE
PIRHERGERE T BN, AR 8 B, BIE: (023)
65215500

7 B #7 : 2000-09-19; & 2] B #1:2001-01-15

20 B S LR BRE M 37 CALFE 10 min 4 h 2 12 h J5 , I &E L1
BEEFER 2K CENRENR, SFAEEE 6 ., SRS 5
x 107 A, FF LA 1R AE DR Ab R BB AT R . 43 B0
FAT 400 & RNA BT GAP-43 BE A 2438, BEL— 24 7LIE
FEM A R 43 A 3537 PC12 4R, FIYE GAP-43 MR 2438
1.3 ik GAP-43 #9840 33 iR sk Baln i’
B AR AT AR

FRIEE AT E 5 IM109 Y, BB ARk, £
Pou 1| BBV S5 WRER A T T T 2 BEALS [ 3R 4T ARIE o
1.4 XRE 44 PCI2 aff GAP43 BAL & X

BHFETEER FAARER 4% ZRPBEEE,0.1 mol/L
PBS(pH 7.2) &%k, HEHE K(2 pg/m) F 37 CHEF W0
min, B FEFM mRNA, 0.1 mol/L PBS F4r bk fa , 3% 20 w3
Boin& b2 S ARi0 8 cRNA 58 cDNA #REF 23 (8 ml 2551
0.5 ps ED) FIBEF,43 C,IMEHFIR 12~ 16 hy 2 x SSC,
1% SSC,0.5 x SSC 37 C&E¥: 15 min. 0.05 mol/L PBS E¥k,
BRI EEIRIC AP R EHLE Fab FH, 3% 1:1 000 FR, &
BATERES 6 h, 0.05 mol/L PBS Bk 5 minx 4 1K, EH
NBT/BCIP B, fii/Ak, —H#5E8], DPX # 5 ML,
1.5 3EFPCI2@M % RNA IR B E LK

ASLIGHRYE Chomezynski P & Sacchi N HI{Fi BB — &
AR PSS RNA BB, F/EB T, A TR M A R RNA /)
P, FTRISRILAT 1% DEPC K BHE TR, EEESKE
(1.034x 10° Pa,20 min),60 CHET &, FFREEG AT Dyl
Do MR AN E M EKEE , BEETEMBA SR
T, &M NBI/BCIP B, FERAWEREA [ x TE Wik 2 KL



946 LR A S N gEBE
2L 8GR N L IAE, BiGRIEE T CSC10 B E A 12 h, Kk KRN 0 P& H /D %9¢ e R i 5 A

{¥ & ,540 nm K ARTT A FH . ] C-RIB BUAGE id #0060
FHE RS SR T AR r B TR B
H mRNA BRI & B 8 JEE AT T2 0 0, AT i 31 A R b
FHH ZFEF T .5 RNA 3580 (b A
1.6 %it3 o4

FIF R SR ) SPMR BCPR S0+ R FE e dE 5041 kA1 AL
B E T 25007, BT FEIF 9 MANOVA, 25 0L x = s Jo7R .

2 #R

GAP-43 5 PCI2 mBay R &
GAP-43 {7 4252 m] WL, (e TE F 00 T . PCL2 48 i I 25K 8%
F i) GAP-43 mRNA, W& 1A, F 205 e I 2 e B B0 i b4 10
min J5, H R B s, W B AT 4 W, BINEE F LR
WAL mRNA )ik EL A3 P 258 M I AN e R T R me b Ak 5
GAP-43 mRNA 945 G g a1 1.

2.1

1 PCI2 A GAP-43 mRNA ik (B4R % x400)
Ao 3L B R R A AL I 10 min 5
Fig 1 Expression of GAP-43 mRNA in PCI2 cell
hybridication x 400)
Az Control group; B: 10 min after treated with oligodendievie

(in situ

2.2 FELHEHEALT PCI2 2340 A GAP-43 mRNA 49
o ) ol

GAP-43 mRMA S i A5 E o R FEIE R R B4,

PC12 A1l GAP-43 mRNA 4 §£ & A 0K TE 45 T/ 2 e TR 4

RhsEIG FU MAeik K FBl i ERE(R (P ~0.05), - H B 4bFE

PR AL BRI E Z RIS L & )

1 FTREBEFRLEE PCL2 HEH GAP43
mRNA FEMEN (n=6)
Tab 1 Changes of GAP43 mRNA contents in PCI2 cells
after different treatment(n =6)

l'ime afier reatment

Group

10 1un 40 12 h
N 222 192.39:2667.50 222 [92.39:2 067.50 222 [92.39=2 667.50
PO 47 337.73 £ 302.36% 9 138.05 £ 264.65%° 6 153.00 £ 256, 794
b 46 370,11 = 346,91 8 986.44+ 221 . 40% 5 962.02 + 366.324%

PN: PCI2 cell: PO: PCI2 cell treated with oligedendrocyie; PD:
PCI12 cell wreated with the debwis of oligodendrocyte: d: P < 0,05 s

PN:* :P<0.05 s 10 min: #:P<0.05 x4 h
3 g
ARSI AR B R DS B AN M B BLAE B I A%

FE0Y PCI2 NIRRT 76 20 M 22 42 [ 45 19 [A) Bt ) W20 A
N GAP-43 mRNA ik A9 T [, H H5 2 3] 4k 34 15
12 hili A LA 52 F (R &2, 0 45 SR e B, 70 28 G VT 440 A
il PC12 g% R K ATRES FilJE GAP43 (3
R -ENXFR.

SR CEA GAP43 i ANIFREE K B RE
L 7EME A ERERAES) 2, erl kg SH
5 B A A s ) 0 1 3 T s (B A S A ) ek, T

AT A R 0 4 5 A A Y A M R T e
ML B L (PR A R”ﬁ”fFHLW =E% B LECES b

WA A G AR RE I ER AR H CAP43 A
LR KZAIM X R EXPIA RGP A 2
HREA . ERXBRBEE M RE D, FRRES 10 X9
AR A IR 22 00 7 4 58 e, e K B GAP-
43 mRNA (9K K, 3 HANZE 19 2K 0 K 3 GAP-43
EARKENFRL. XFERENLE -HERFET
HA RS 4 d Zof T WIE aT LA GAP-43 g 414k
FHRME R E M REMEN K. 1ER & RS
g K2 T Y GAP-43 mRNA M 8 i 3R
R, Mk TR, (A — 2/ N o AT D R
R SR, — UK PRl 2 0 B0 1 05, H Rk ik |-
P . GAP-43 125 TR i 22 25 M55 2 , 6 0 IR i) gl 2%
PAE  FFTEEBE AT AUH A0 s,

EPH M2 RS, CAP43 L F M2 04 35
G- H mRNA fIE BR T A R4 KB i X 2
HFRE, REEREM ST A ek Fi ik, 8
T IE RS T B A HX e 28 2 Gr 2 7E 36 1 AN RE
KK BE B AT 4 H a0 R ilad AR iE CAP-43 B9 &
KX PGS R R R AT LU B A EFR B,
UL 22 B HE o SRR IN-1 o R
JETAN MRS b RS04 B 1 A Iy . LA £ Al 2 P AR
WIGaE, H AT GAP-43 RUHT R LR i JC R 9 Sh
28, K5 5 4 U L GAP43 K& F iRl mt, o i B

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



R

IR 4e, % DR FEA AT PC12 4k GAP-43 53X AY B2 M0 947

FRAMEFEENFE . B4, AR BEEY R
WAREFINF R L RE ML RN E DY
W& GAP-43 B iy FiA™ , ASIIa BIRR, PR
ZRG R R AR AR T T8 5 /0 IR
YHHE T IR A IT GAP-43 M REAH X, W EUL, PR
2 B 3 AT A o 7= A i 7 A P 4 o o o e
27T GAP-43 ek E I #0031 H AiX 4 48 JR SR B (i i 2
HEAE

SE L HR -

[1] 54 BOCE kT, & . R BAP IR R LR B R X fh 42
TURISE R B R R (1], 58 L FEE R EA R 1999.21(9):
630 - 633.

[2] Tang S. Woodhall R W, Shen Y J, ef al. Soluble myelin-associated glvco-
protein ( MAG) found in vivo inhibits axonal regeneration[J]. Mol Cell
Neurosci, 1997 .9(5 - 6):333 - 346.

[3] Li M. Shibata A, 1i C. et ul. Myelin-associated glveoprotein mhibits neu-

ritdaxon growth and causes growth cone collapse” J]. J Neurosci Res.

(#9944 )

1.1.2 ARBEMRERILIE 30 FkFisEm  KBEWVIARER
ZH)—FFE 1961 42 1000 5] . 3K 1963 4F 1 008 5], 1965 & I 4f
PR T RT LSk BRZ R LB SR E/D , SR A 80 UK 90 £
e B3 . 1985 - 1992 4F 8 SRR FLUSIB KR 63 141, 1993 -
1998 £ 6 = H1 AL Wiih 385 4], IR R B 2 IR IR A LA B #1999
3k 161 51,2000 R AR E R VRS, 1~ 8 AUA 315
1.2 WBAETH

204 FlEBER JLH A AR E B RTIRER . R B,
WLAEHE. WHESRES.  UEARMKE & 75.5% (154/
204) BRI EAENE G 9.29% (184/204) s B AR &
41.29(84/204) , G FEME 42 15 29.4% (60/204) , & FRH B B 5
16.7% (34/204), 5 H L 3 FI(1.5%), 5 F B 5w 2 H
0.98% , &I MK 2§ 0.98% . &5 MEF RS IEHEE S
59.8% (122/204) , 38 FH ¥ 5 3.9% (8/204) . BE#E 5 19. 6% (40/
204,55 16.7% (34/204) A UM AG I, I & 2 s WBC /hF
3.0%x10%/L 5 4.9% ,WBC 7£(3.0 ~ 8.0) x 10*/L {5 65.68%,
(8.0 ~10.0) x 10%/L 5 12.7%, (10.0 ~ 15.0) x 10%/L &
11.7% , K F 15.0x 10°/L 5 4.9%,

2 g

MEBERZRILZH B E B —F %M A RA LT
¥ RHER, TEERE A RIS O, RBEATRRIZE T
R E RS BAE  E A R L AT EG AR L
PARITHBTEM AR LA 63% , PR MEE L. B —FfRE
A AR RS T RS TR E R R R HE R S E B R L
R BE B RAL B AR B LR RE R B A e . AT i
e H.— AN, H Az AR ER. L5 E
ShE SRR RUTE ST, RS B R RE BB R RS R
GERWRERET R AFIR. ERRERITHEREE
SR FERGERMR TSI DR LA, 2 M2 T THEAR
HFE L. AERILRKRSE SR, TERMZ RN F L
RE—MA KTV E, UGB . T— ANFETS. RTAR LRI

1996,46(4) :404 - 414,

4] Gonzalez-Hernandez T, Rustioni A. Nilric oxide synthase and growth-asso-
clated protein are coexpressed in primary sensory neurons after peripheral in-
jury( J1. ] Comp Neurol.1999,404(1) :64 — 74,

[5] Madsen J R, MacDonald P. Irwin N. et o/ . Tacrolimus ( FK506) increases
neuronal expression of GAP-43 and improves functional recovery after spina
cord injury in rats{ J]. Exp Neurol, 1998, 154(2) : 673 — 683.

[6] Meiri K F. Saffell ] L, Walsh F S, et al. Neurite outgrowth stimulated by

neural vell adheston molecules requires growth-associated protein-43 ( GAP-

43) function and is associated with GAP-43 phosphorvlation in growth cones

(J]. T Neurosci. 1998, 18(24) : 10 429 — 10 437.

Schwab M E. Structural plasticity of the adult CNS. Negative control by

neurite growth inhibitory signu.ls[ﬂ . Int J Dev Neurosci, 1996,14(4) :379

- 385.

Woolhead C 1. Zhang Y. Lieberman A R, er ol . Differential effects of au-

—
-~
[

[l

(s
tologous peripheral nene grafls to the corpus striatum of adult rats on the re-
generation of axons of striatal and nigral neurons and on the expression of
GAP-43 and the cell adhesion molecules N-CAM and LI[J]. J Comp Neuw-
rol , 1998,391(2) ;259 - 273.

(%% FHXX)

AL A 3 10 51E M R XIE i H RIS A RRZ ER

PRECUT &40, 1R b [CBEAT A e 04603 ° S5 3 ke Ay SC kit
BARAK-FL ARGt ag ks B2 A S E AR 5N
FRBE., WEZHL IR PN 3 63. 7% . MRS 30k [ 3]3R38 1gM i fh
AR 0% Wik, FTEE S M at o A A % . BEFRERAT.
HM S E RS E(3.0~8.0) x 10%/1..

AHEBILE R ERTHRIEER S, NEILMERILELR
B, dERRERECAESS , M2~6 ALK S5~-84Y
BL RS R RIS  CRETIT R, B DUk
DEL R AIE KR JLEP AT EEKE KK Bmsh AR &
T BN IR E 6 A S XBESHEN B L
PET-- R IR R LR, PO, AL R E ST
G T EAERRFEG MRS EEEHERIES
MRS LT - CHEEARKEE. ST ESERBXE
EREEETF.AFRSEREERTEMNEZMG. MBMHKERE.
ARSI A O FE AR R M R IE AT RS 2 A i £ R 3T —IKIKE
BRI — R e T B T RS TR

RZ EKE—-FHRERERASENERREZFEN,
ARERERGHER, BENER, M EsERE; A
EFWMpEMEE X . E—ERERRENERE, REEH
2010 FEH KM B K,

XEH: T IR RFe S TP

HEESES: R511.101 XERARIRAS . B

S k-

[1] McChesneg, Miller C J, Rota P A, ef al. Fxperimertal measles. I Patho-
genesis in the normal and the immunized host[ J]. Virolsgy.1997,233(1):
74-75.

(2] B 18, E . E6540. 5 90 FR LR RERITHFIELI]
T AR JLBH 2 25,2000, 18(3) 142 - 143.

[3] Olivera S A, Siqueira M M, Costa A J, et al . Serological findings during a
measles outbreak occurring in a population with high vaccine coveragel J].
Rev Inst med Trop Sao Paulo.1995,37(5) :421 — 423.

(8 BEE)



