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Abstract

Objective: To observe the effects of the ganglioside (GM1) on Nogo-A expression in cerebral cortex
for the rats which have brain trauma, to explore the possible mechanisms of GMI promoting the
nerve repair of traumatic brain injury. Methods: SPF SD rats of 100 were randomly divided into
four groups: no operation group (n = 10), sham operation group (n = 20), saline model group
(n=35), GMI group (n=35). ELISA was used to detect Nogo-A expression in parietal cerebral cortex
at different time. Results: By immunohistochemical method we observed in model group: the
number Nogo-A positive cells increased at 24 hours in the model, and still slightly increased till 72
hours; in group GM1: the number Nogo-A of positive cells increased gradually in the early time,
and became largest at24 h, then started to decrease, the application of GM1, after brain trauma,
the increase in the number of Nogo-A positive cells was more delayed. Conclusions: the number of
Nogo-A positive cells increased significantly after brain trauma, and inhibited the CNS regenera-
tion after injury. After brain trauma, the ganglioside GM1 partially inhibited Nogo-A expression,
and the mechanism might be through the stability of cell membrane, which played its neuropro-
tection roles in experimental traumatic brain injury in rats.
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H 8. WEAETE R (GM1)XT I SM5 K B KRR B2 i ' Nogo-ARIE IR, Rt GML{EH M &4
SITENE]. F3E: RASPFESDRR100R, FEHLAAZE AX A (n = 10). EFEARL(n=20).
HEEEL KA M = 35)FHMHG)EGM14A (n = 35). ETHEREWE S HKBNASARN N E SREE
B FRBEHAK RN E Nogo-APE MRS B . SR ik R4 ib i 5k W &4 5 A B K 4.
Nogo-AFH 41 fEiE 24 RIA B, £72 hifHEARHES; GMIZ: Nogo-ARFH 41 % H
BZW AR, 224 WS BERE, ZEIFHRD, MHGMIE, Nogo-AHR)RH 41 4 & K BN E s .
Ze: Nogo-ATEfwiRts e HFH A REEEEN S, MAHRMEBGERNEE, METEFRGML
FER 4545 J5 AT SR 4> B Nogo-AFIRIE, HLHIW Rt R e 40 MU . WA 0M Kb, ANTTG R 3 X S 4 g
SR R &R YRR .
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1. 5]

HATBEE BRI D, I A8 TR RIRE, BENFEENTIZNA, DU Z8 S rsEm,
P A% B R RER 22, U A1 48 RO S T AT AN A i (1 — A B B2 R 36 o T P4 1% ) R
RE S A 2 A0 9 R S AB SIR YT TN

Nogo-A /& i Nogo & KRk i —Fl LA SR FAEMHIE- B A7, HM Nogo-A & H K%
A NgR # AL, AR #2245 45 A LR B Tk R p 2 B2 B S A F s . BEE XS Nogo-A. NgR
AR, M HENDFRIEA, WRER 0. Thag, #E T —E MR, (A7 [ B R 2.
BNKIL, AERBANE 05, FHErsdmH Nogo-A fIFRiE, BEMSEEE P XML R Getin s Ja 45k AT e
RS 1].

PR G (GML) & — PP o 2 R4 75, B RIS X #h 2 R Gt 5 fa v 70 AR EE L, e adE “ 3
SHEN” (BIEMEAMIEAE . IR A K), EHRAE . b BEMEHL ., WA
PESE DTG HEAER, AR TG IE PR ) At & FEA R T IR SR A, Hd0 i eh 22 oA
BT [2]-[4], 1 P9 A 2 B0 0 E K 58 GML YR PR 153 473 K BRURE S AL (9 SR diE . TRtk
BATRA K B AMAE R, WEENFH GML Ji5 5B 18] A0 475 K R OK N B2 5 Nogo-A IRk 24k, YR
it GM1 % Nogo-A HI/EH .
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2. MRSRE
2.1. 8

KH SPF 2% SD KR 100 W, BEHL N AN IEZ (n = 10). BF-AR4L(n = 20). Hif )4 H# R K4 (n
= 35) i1 /5 GM1 ZH(n = 35). T AR 20 W, MBRFARU AT K LI FIUE B AL, 486 AR 5 It
AERER K 5d. MEAMAIEEL 70 ., o g e AR ER K 2H 35 L, M fE IR A B ER /K 5ds GML 4H 35
W, i RS GM15d. LS A5 BIAER S T 12 h, 24 h, 3d, 5d PUAN [a) 2506 T Sk 35008
KSR AR IITE 30%EHE . 40 g/L 2R EEERH, 73 Kjg, HAEREE, Y&, Eid HE §6
WG LT A R BRI 2 2O BRAR 0 FH S 2L ) 7 VE WL EE Nogo-A BH P40 i &= .

AT ENRGML, A CHE” , ILARFERIZGAR AR AL, ArE#S: 4101191EN, ¥
5170, 20 mg/2mL).

22. Bk

2.2.1. sHIER

K HI Feeney’s H i ¥ (AR fi B M i 7 G R . KRURETZE B 8 h, 257K 2h, KK 10%7K
FRE(400 molkg) ST BRI, IREMIE E T FARG B, A ORISR, # RN WA,
TR, AR ER D)0, K2 25cm, BRI, VIFEIE, mmis e, f&H4 08 em’ X
ANHIFE . BLETIXS 5 mm, F2fi i 3.5 mm ALBGIT—ELAR Y 5 mm [ T (R AR SO STRE KB,
BENEARN 5 mm K, HI 20 g x 30 em (5152 30 em) FFT i A B b B 4 40, A TR i R R A
BEAR Y 4 mm x 4 mm, EEEEE G A, G KEARE . BEARERT KRV AL, 425G
ARG AR IR K 5 de RJFRRE BB, YOK, 26 =iRE 18°C~22°C, EREREH .

2.2.2. HEAWM, F@a
FETIUE I 1) 250 10%7K A SRS (400 mg/kg) 5 s v S BRIR R B, PP EMOZ 8158 , IR 0 6, i RS o

WRE T, BCWE T, BRETESRYIO, UIOFEk. BFAS, TR, TEIIKIRSE —REH 4 5
GeLk, B LEBENEINKIE, Heggd e, WA 0H, B 0.1 M BRHEZMIK(pH = 7.4)
Pk e EALAE A, ARG 40 o/l Z T HEE 0.1 M BERR 2R 28 0¥ (PH = 7.4) 500 ml R &, /NG
T SKERA , 31497 2L B ) 4 30 o7 A 320 7 S e ot M 2 IX 3 R J5R 47 1.0 em® 1F %k B AL AN T2 R 4K BRI B
LA K o et 7 T - 2 Jofi 241 1.0 em® o b A B i B BT 40 g/L %2 B H S 0.1 M B R S 2 iF il (PH = 7.4) [ 52,
72 /NB RS R, LY, VIR S um, DL SUb Y

2.2.3. REELLERN

- SEBG YL Fr o3 K B SABC i HEAT e s AL e, 4 SABC S 44k & Wl H b
BREAT, SRBUKE Nogo-A Pkl s L8 A9 TAEA R A al) Mk EE oy 1:150, —HikHEIH A SABC
RGN PR, DAB S, 4354 4L Nogo-A 75 il 4% Kk BRI 443 R0

Nogo-A 1131k LA Je i 53k 3 (0.5 (N BA Y, SR AT Image-Pro Plus6.0q 4= F 31 & 4T R 4
S V) A TE B A BE T (10 x 40) Bl ALz B4 () A i 2= BR B AN B 5 1 6 ANRLET, 0 HE PH I OS2~ 41 10D {E A
A area, T H BHYE B =) 0¥ 3506 % FE{E = 10D/area, MIfif3 H Gt #4504 .

2.3. GIHFESH

AR LR + ARdEZE (X +s)%on, S SPSS16.0 it 40#r, & 2H.18) st % H 5 2 93 4t
PLP<0.05 KR ZEFARTHE L.
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3. &R
3.1. BIMAKERIN HE e

R HE QM %E, 12 h I [A) i 0052 PP 4 B, R f i 22 70 tH AV Ok . X TE A LR
24 h A RS M TR, BoRA T, AR, RS AR BUKE 72 h TR RO
ORI B AR 2 TC RO WY g/, IEW AT R, BIRAEArAK,  HBUSEFUATE, JRI54E g A .

3.2. KEBKZALE Nogo-A RiZTEHK

ARSI LR SR Nogo-A B FEAE/DRIKTMMEL. MG e A RIS, EEG e T
KITHL, EERHE,

JE I e AN ) TV g A A i AR FE B K ZH (L7 1): Nogo-A BHYE AN /e & A% 24 i PR ST, &8
3d, WA E AT, 5d T T GMIZH: Nogo-A [ BH 440 i B 403 T, 2 3d B R %,
EATFAREKA, ZFIFHRAD, S GMIJE, Nogo-A i BH - 4H i 5 & (1 B In e N 1 )

4. ¥ig

H HI % T Nogo-A Al NgR 1EFMLEI B 7t A BT 7K EHEE, S0 AR S AT T
I FEPURME#EZ MR E, #EAIG 7 —E KA. H2 Nogo-A Fll NgR E 815 55 Fl2M
LI RA T, RN F AR IR A A AR A S s o (5], HAEBRTRE H iTE AL, E R
RN . B A AT Nogo-A J A2 R 3R IA T 9T 3 B2 50 0 s i S S e i 0, A 3 2 5 i
WA T 72 [6]-[16], XM AMIG G 4144+ Nogo-A F H 2 A R iEw ik S50, H H TR R,
FEMU A RIS IS Nogo-A & H/KFE &, HIA SRR S W™ SR 2 IEHEK, IS
TEHHYIRFR. Bk, Nogo-A & HAIEAFIM MUK QIGREE . $8 V67 0PN UG I BRI AR A 4R bR
[5] [17] [18]-

AT H TR RG TS BIANFEE, INEEMEERANNG SREASS, sy
FEEFANME RS, JCHEERRT 28008, ke THEMpEY, S 5masmnnEmdi,
MR I i 22 20 A ST AN D RE RS2 5 3 b, T a4l i o i e s I B k2 X s P B R R D RE T,
WM PR AT B AT M B AR BRE KR, B IR ESAR AR, DR A R AR R K M, R A i R
[19] [20]

W R I e B R B R4 R, HALHI AT BE 240 Nogo-A HEERIL, FRKILIE
Nogo-A & H/KF &M K[21] [22].

Table 1. The expression of Nogo-A on the edge of the trauma of focal brain tissue
7z 1. Nogo-A 7Bl kb i kAR £ Fh 3Rik

GRS PR A
20 531
N fiiJg 12 h 24h 3d 5d
pogiEel 10 0.00685 + 0.00209
BFEARA 20 0.00751 + 0.00276

Pt o A F kR 35 0.01058 + 0.00391" 0.04397 +0.00375" 0.04127 + 0.00408 0.02150 + 0.00232"

45 5 GM1” 35 0.00926 + 0.00299 0.02733 + 0.00267" 0.03786 + 0.00305 0.02909 + 0.00313"

(SEFARMALE, "P<0.05)
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AT FURe FH K Bt i 453 £ A5 R AF 7 e 20745 3 FE s i 40 05 K RO B2 - Nogo-A I HIFE . 45 R Kk
W, S EX AR T ARAE . 505 LKA : Nogo-A FHIERAEERE 24 RN B & TH&, 2=
3d BB EAKF, 5d P TR GML ZH: Nogo-A [fIBH 4N A FIIEH s, £ 3d R Z,
BT KA, IR, N GML J&, Nogo-A i BH 440 i £ IS NN IE )

VIR T H IR B BRI R AR, HLAE AL AT REZ2 1) Nogo-A & 41L& . Nogo-A fEfl
B4 J L B Ak A P e 25 0y, e A s e i 0 e B PR, e T i GML A5 47 i AT #2340
il Nogo-A [IKiA, FIAEIEI AR E AN MR JRERARIL /K, T A% X S 6 VM 20475 K B R e e R 37 1
F o BT anAr RS 0 M P, DA R e ik 2 4 7 ok 5 £ 70 LIRS A 1 T 3k — 2B A 9

HE&mHE
WPEEHE TR 2R A I H : 20111109,
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