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Abstract

BACKGROUND: Nogo-A protein is speculated to have close relationship to delayed encephalopathy after carbon
monoxide poisoning because it is a kind of neurite growth inhibitor expressing in oligodendrocytes.
Monosialotetrahexosylganglioside can improve nerve damage after carbon monoxide poisoning, but no reports is
concerned about whether the neuroprotective effect of ganglioside is related to Nogo-A protein.

OBJECTIVE: To investigate the protective mechanism of ganglioside on nerve cells after carbon monoxide
poisoning from the perspective of Nogo-A in oligodendrocytes.

METHODS: Rat oligodendrocytes cultured in vitro were divided into three groups: control, carbon monoxide and
monosialotetrahexosylganglioside groups. Carbon monoxide and monosialotetrahexosylganglioside groups were
cultured in an airtight box containing 1% carbon monoxide. 5 mg/L monosialotetrahexosylganglioside was added
into the culture medium of monosialotetrahexosylganglioside group in advance. The expression of Nogo-A mRNA
and protein at 6, 24, 48 hours were detected by RT-PCR and immunohistochemistry method, respectively.
RESULTS AND CONCLUSION: The integrated absorbance values of Nogo-A mRNA and cumulative
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absorbance values of Nogo-A protein in the carbon monoxide group at 6, 24 and 48 hours were significantly higher than
those in the control group (P < 0.05). At 24 hours after carbon monoxide treatment, the integrated absorbance value and
cumulative absorbance value of Nogo-A were both higher than those in the control group (P < 0.05), but lower than those

FHEAL, 55 PRSI RN RSP 5R T DR Nogo-A [195Em7

in the carbon monoxide group (P < 0.05). The integrated absorbance values of Nogo-A mRNA was significantly
associated with the cumulative absorbance values of Nogo-A protein (r=0.95). These findings indicate that carbon
monoxide can activate oligodendrocytes, and raise the transcription and translation levels of Nogo-A. The increase
expression of Nogo-A protein was due to the high level of Nogo-A mRNA. The protective mechanism of ganglioside on
nerve cells after carbon monoxide poisoning is related to inhibition of Nogo-A expression in oligodendrocytes.

Subject headings: Carbon Monoxide Poisoning; Brain Diseases; Oligodendroglia
Funding: the Scientific Research Plan of Dalian Health Department in 2008

Wang XH, Wang H, Che JH, Wang SP, Wang T, Zhu YL. Ganglioside effect on Nogo-A expression of rat
oligodendrocytes in vitro after carbon monoxide poisoning. Zhongguo Zuzhi Gongcheng Yanjiu. 2015;19(6):945-949.

0 3l Introduction
Sk — A Ak b B R R L R TR R AR
B, AT TR RGN . BB R S R AR
WRLUG, ZuloR ol R I W ol E W R
W, S ILCURR O R R R EIERAR O — Ak
R R R AR, SR R B AR I R
A 2 b o A 2, A T At Bl A S
B AAAE, R B A A W — S ik B e
IR AMEWR R, BRI, Aits. K
o 3 JR AR K f gt

B SRR — A B R I L SR A AE AN & T 58
HE¥EIT . Nogo-AfE [ /& M el 58 A KA T2 —,
FERIE T HRME RGN DRI RN, L 4AE 5L
Nogo-An] filt e AR H 5. AAKHE B . BHIE &4 4
A3, HZ 44 (Nogo-receptor, NgR)) 32 434 T- 2 Frif
2o b, BRI FIRRAEIE AL, (/DS RTAN HAS B
HNGRAMI, % T-Nogo-A%E 1 NgRI s 11, LK —
SRS R B IR R M R PRI 5 B T A
H, R HENINogo-AK H ENgGR ARG S 5 st — & MLt b
BIE, AeS AR R E IR R IR S R E

PR AR S MERIR 1 e 2 B 2R e, e Ak
MM Ry, fEME RGP SR, i
(i 0 R DR 1 AT A R Y R A 28 I A T
DU 3o i 5 B Bt ) — R 2 W TR, IR N, B
W 375 P D B ol 22 0 I T 43— 4L b 35 BT B el 4
R, HARRE A 5 58I i iy_ENogo-AS 14T
KHATHMIRIE . AR, EHREEEm N, RAS
VEVE— SR E B A ARG 27 D SRR i e, W% Fe I
LR VY R o 26 15 it > 5% 5 41 g Nogo-A7E mRNA
IR UK RIS, PRI Sy R DU R R &8 1
NER R R VE B o

1 ##F0A%  Materials and methods

Wit: AR .

At [ B 1 45 : T-20084°9 H 42200949 H £E K& 17 Ly
= e RO S B S

946

7R
gz HitE2 d SDAM U EERFR LR 5
gt

WETTE IR SME TR X R D AR R A — F LB 15 /F Nogo-ARI S2R SL 3
WAL

WAL P

B i (FBS) WAlEREH . &ML, 3¢ [ Sigma/d &)
FORIREE . B (. SR Y O b
P AT R

DMEM/F1255 5% % HEHyclone A &)

Nogo-AHT M ¥k T4 « B 4 B8 1 a2 1 QB A A ) 24 )
(MBP)¥itfk. SABCItH &

TaKaRa RNA PCR Kit (AMV) Ver. 3.0 Ki%:TaKaRa4:#) 2 #|

WA

Nogo-A5 |4 KikTaKaRaZd: ¥/ & &)k

COL 15 FR-4 HASANYO Electric CO.Ltd

5 AR 22 S EELEICA

EZNRVINITEIE 75 *%PERKIN ELME
BN %i; it Amersham pharmacia Bitech
RT-PCR{X 1 [E Biomryis

KT HLIKAX %[5 Bio-rad

BRI AR B GE o W % [HLabworks 4.6

COMEI X

XKW AE:

AL FR TSR U2 d SDKRALANE,
IO FERERE 2 W (A B> $05%FBS DMEM/F124% 75 3%),
37 C. MBI BE%COMETA PG IR, AR B EIR 2
FEFR( 100 mo/LiL ka1 0.4 mg/LHVIRIIEES . 40 pg/lL
WAGIREN . 16.2 mg/LJE e 0.3% SRk 0.62 mg/LEi{k
B, 0.234 U/mLJEE 2 FIDMEM/F 1255 7550 A(S AR50 5
0.5%FBS)153%. ZISA0KN, B b 2EB e B FRmB (R
HFBS), H11RKZMBP AR gl A 2 Yt iE590% LA I
IMBPAE B4,  nl 525

g5 2. 4 (control): oS LRRALEE; 4
OB : B E 5 AR B1 %COMI B = iy, 1

WY 20 T AT R4 7] EP200-2

P.O. Box 10002, Shenyang 110180 www.CRTER.org



FHEAL, 5 MRS TTTTRENT RSN 5R — FE I DR Nogo-A [194Em7

@7z oo

F 1 BRIEGIRNSHEHETHEIEES —SLiRkE Nogo-A 5 B-actin
MOWEE E (xxs)
Table 1 Integrated absorbance values of Nogo-A and -actin mMRNA
in the carbon monoxide and monosialotetrahexosylganglioside
groups

4159 6h 24 h 48 h
X M 0.723+0.040 0.698+0.045 0.710£0.070
LA AL 1.032+0.015 1.302+0.009°  0.942+0.008

PP YRR DY B A 22 0.889+0.050 1.008+0.032*° 0.847+0.052

ik —AALBRAL I 1] 25 Nogo-A mRNA ik 53 i TxT IR AL, iR
DY B2 IR ALTE — AL B AL B S 24 h Nogo-A mRNA ik i 2 5 1 X 1
41, ST, SXIRALLLE, *P<0.05, °P<0.01; 54 b4l
L, °P<0.05.

NSRRI E 10 000 ppm. FERIR DY B2 Y
HHRLL: PACAERE IR IS mg/L B i R I B pis s
g, AACFLRE- 4R . 341156, 24, 48 hitffa] k.
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FrMLH I Trizol¥s 40 v 4k, & FIFE LR RNA. 285830
JCEEVHHEAT I E Agso/Azgos VLS RNAT FEFIALE > 1.8;
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P < 0.05% 7% A i M o
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Table 2 Cumulative absorbance value of Nogo-A protein in the
carbon monoxide and monosialotetrahexosylganglioside groups

41531 6h 24 h 48 h

Xof HE 4L 2801.14+94.10 2 750.16+76.01 2780.16494.89
—H AL 4070.15+80.12 7 230.50+63.40° 3 650.10+89.65
HEERIRIUCH  3750.15£80.89 5 115.20+80.31®° 3 350.16+90.43
P2 AT REAL

Fert: —HAALBRALS I A £ Nogo-A k38 0 3w Tx AL, SRR DY bl
P ARLL 24 h Nogo-A 1T 3 iy X AL, (R T4 idL(P <
0.05). SXIMALLE, P <0.05; 5 SLiR4ltLE, "P<0.01.
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Figure 1 Scatterplot of expression changes of Nogo-A protein with
mRNA expression
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