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Axonal demyelination and alteration of MBP and Id2 expression after compressed

spinal cord injury
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[ Abstract | Objective

To investigate the relationship between axonal demyelination after compressed

spinal cord injury (CSCI) and expression of myelin basic protein ( MBP) and inhibitor of DNA binding 2

(Id2) , and to explore the mechanism of axonal demyelination after CSCI. Methods

The CSCI model was

established with a self-made device. The changes of myelinated nerve fibers in white matter were determined by

osmic acid staining at 1, 3 and 7 d following CSCI. MBP and Id2 expression levels were observed by double-

labeling immunofluorescence and Western blotting. Results

Axonal demyelination occurred after CSCI and

myelin sheath became swelling, degenerative and breakdown with time extending. The expression of MBP was

down-regulated after CSCI, which was consistent with the degree of demyelination. 1d2 distributed widely in

white matter, and its expression increased along with time extending after CSCI. Conclusion

MBP and Id2

are associated with axonal demyelination, and may contribute to axonal demyelination after CSCI.
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MBP 1d2 KA Z B 958 & , LA CSCL it
TAEHLH o
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1.1 %Bsh

fRFERLAE SD KR 51 H, MEHEAH), SPF 2%, 44 T & 250 ~
300 g, HHE REERFRF LR 30 P O 3R A, SE96 i AR Xt 3
iﬁﬁ%ﬁA*wkE LA E B 2= H R B 2006 AEA5 AR Y€ 5

TP Y s S L) R fﬁﬁmﬁ?%/ﬁhﬁ
ﬁ}fl3 2 IEH N R 3 ARSI ARL3 R,
ANBTELE 1 HGBERIZE 45 H RRART ]S 15 K, fEd BT *I
oA T 137 d Bk, A&
1.2 I A AR

1d2 HfRFI MBP Hi4K 1 E Santa Cruz 23 7] , 2052 K 5T 241
¥Rt (rip) 14 A Millipore /A 5], 37 L3 26 40 B Jackson
O] 1% RER 1 % SUERBI e T VA R L VKBS R 5 O I 7 4 A
2l 185 ¥ Y0 7 L (Leica CM1900, German ) , Wit i R AH R 4t
(Olympus45) , i IL B 42 i 1355 (leicaTCS-SP2)
1.3 CSCI B2t 4] &

TEH T IRAAVEAE P A, R TF AR DA HEAR VIBR A, A
A BEIEN . A AFTBHAR BUG BRI 28 &l
3.5% MK A IR I FREE R RS , O PR/ B M 11 % 3 #E
M, VIBRES 1 NEAMERIHENR BTG 56158, MERIE 1 HEMXS B i
KA B A0 AN TR R SRS A E R
FEND 12 1 BT JG 26 543 SURINE 2 M RGEAR TR Z 1], IRET
AP E g/ ML B IRET A i o 5 38 9 AR e i, 2R )5
BIREER K IRIE 2 88 70 B R Ah . TR 5 S, KRR Al 2
j(/J EINREAE 4 B, W TTHBEH 0, BN B8, RJg

551 FRAPRIRET 432 AR ] 14 B Bt R BROBU T ORI, /M 2k

. BHARREFR 4.5 R IFHTHURG T ISP
1.4 SRE e G A M A BEAY 22 21 L DLAE 3 AL

I 1% 4z 20 mL, 1% SR 4 60 mL, He TS 7% 12 mL,
UKEERR 1 mL ORI, TEERE S 1.3.7 K, A4 %
PR S HORR, IR X AR T ARALESE 1 ARH, I
3. 5% KA A ME (350 me/kg) IR 102 565 R T 30 ), T Mt 2% &% .0
B, & 20 O EE 2 F MGG, 55 TF A0 B i
4 CAFEIK 200 mL, FEHRIE )G, i 40 /L ZRH
%450 mL, [ 2 5, U DA B E A o0, K2 2 em (1

HE WG AL AR R BRI AR (Zl T ). 3 d 5l

Hj,{nﬂkﬂ“(ﬁliﬂ%‘]\ 1 ~2dJ5,30% K, U R, )8
H RS o 7E 100 A5 A4 BB T WSS Bl 4 27 4k 2
F4722 4k
1.5 fiRRAFEEHN 12 5 rip &

10 pm,

FOE T

FERERLIE 1.3.7 %,iﬁﬂéﬁﬁiiﬁfﬁ 5 HUREL, IE X I8
AP AR SR 1 R FREES G, T K 5880

SI0E, EEAEE 34° YA OH, O R 4 C AR

bk 200 mL, R VRS 52 G, HETE 40 g/ 2 T 450 mL
T E , AR 5 B AR B RE R o, K20 2 om 1 §E,
30% FEREIR AR (4 °C) s Bk 58 2 )5 , FIE ¥ vk R D) 7 Bl
BELEYI R, 7510w, £ o P AN T3] I 8] A VK R 21 2000
7£0.01 mol/L PBS ZE il thisE 10 min x 3 Y, FEAIE A HHL i 2k
3 min K 5 min HATER, IRIE HARVR AT, Y L3 37 “CK
TAAELA] T ho 300305 = AN BOR IR Y — 30 1d2 F1 vip, B 5
A, VI B TR E 4 CUKAEREE 24 h, 0.01 mol/L PBS &% ip
WAPPE 10 min x 3 Y, MY BT 1L A BT/ BURS 9206 4,
37 °C KIBFEMEE 1 hy 0.01 mol/L PBS #%k 10 min x3 YK, il
DAPI ¥44% , Z 5 5 min,0. 01 mol/L PBS 1 10 min x 3 Y&,
T3, WOBH IR AR WA PRI
1.6  Western blot #n] MBP #= 1d2 & & %4 % 4L

L B-actin V2 2B, 7331 4% I 8] £ CSCI A bR A< 2y
30 mg, AR, WHEEZH . AR 4t M B R L4 3 1 R TR
1 mL, A — 5 R A 1 B A R0 S5 i A B 40 4 , 12 000 1/ min
B0 10 min, W 3, U A, IRICEE B, Lowry L HEAT
I, IS ARV S Hi IR AR 1 B A R T IR . &
12% e SERA IR - 2R IR I e BE R i Tk 2 he ARG =
THBR LT 4t 2 L, 5% AR W5 #9 37 C 01, = IRV 2 h, TBST
VRIS 435 A 142 Hpf& F MBP 70K & ,4 Cid &, TBST
VRS I AR A R iC AR N, — 5T, R 2 b, TSBT
VRS A DAB B4,
1.7 %tz

BHELL % £ 5 R, R SPSS 17. 0 Seit 8 4H47 « K

2 HR

2.1 HBEAYZ L LM

TEH X IR AR IE R A BT 4 A1 5] RS
I B R R S (18 1A) o KI8T d - FUBUEE SRR,
AREALT AR BRI, U] WA AR o BB SR, T =
AL AR B AT A R ST 4E RS b K, AL PP 1B) ¢
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A: SEFRFELB: CSCLE T d
Bl 2HAXREMSETENEENE (TEM x400)

2.2  Western blot #- MBP ¢4 & ik & 1k

A 20 R BAEAN[R] I [ g E’Jﬁzliftffiﬁﬁﬁﬁﬁi@tﬂiﬂﬁﬁ
I SRR Y (5 S 107 25 , 5 Western blot 45 2 4645 S hR1E SR 1943
?ﬁmﬁwjhﬂﬂﬁﬂMmﬁaﬁLmyﬁghﬁgﬁﬁg
36 RN E)SE 4G, MBP 25 A BT R IE L 7EIRIHS 7 d Rk
T o WAL AN R I i) 0 f) MBP 2 9 208 85 1E X B4 AT
b, 2R GIEE (P <0.05,F2 % 1),
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wep(ari0) - T = & acirwio—

B-actin(42x10%)— W - .-
1B 2 B2 2 AR F K2R3 4 1 d 404, 28483 d 4;5. &4
7d
B2 Western blot 1 &HKREEE1.3.7d /5 MBP EH

B—avtin(42><103)*’- oy GEEP Sy ==

1 B A B2 AR F K43, 4 1 d ;4,483 d 40,5, &4
7d4
El4 Western blot {2l &HARESE1.3.7 d j5 112 EARIETK

R2 FEENNMSHEAREEEL137dEFIR ZEAREETL
1 ¥ESEHMEAKRREEEL13.7dF MBP EANKRIETK (n=5,x%s)
(n=5,x+s) 215 1d 3d 7d
2151 1d 3d 7d 1EH X R 4L 0.118 £0.001 0.117 £0.002 0.119 +0.001
TE 3% HE 2] 0.687 +0.011 0.686 +0.012 0.689 +0.010 RFARLA 0.128 +0.002 0.127 +0.001 0.129 +0.001
BFEAA 0.571 +0.011 0.572 +0.010 0.574 £0.012 BRI 0.169 £0.0012 0.281 +0. 0092 0.403 +0.0012bc
PRI 0.468 +0.011# 0.352 +0.009" 0.283 +0. 0064

a: P<0.05, 5 E s mBA R b, P<0.05, 51dwdk; c: P<
0.05, 53 d rbix

2.3 1d2 % K AR
TR 12 f 9 BA M 20 5 o 4 i HACTE 43 A T 3 ot B
CSCI J5 12 fpg BAYE > S i i A iz e 22 FE R )5 7 d 5806
TREERROR 12 Gy FAPE DS B 4 ML V2 o A TR RN . R
£ SR AT ULER B 1d2 RS e B A AL A s Ol (1B 3)
2.4 Western blot #m] 1d2 84 & ik E 4L
FATERERL1.3.7 d BIREATER E AL E A IURR =19t
PG SN 5501, FF Western blot 45 5 55417 5AR1ESE H 43 F T
TEARXT LY, TE 86 R 2 At T 12 25 1 3R3A K fe ik B R
JBJE1.3.7 d,1d2 8 [ R BB &L 5 7 RiXFEE,
RETZH AN R (] s ) 1d2 B R ih i HIE W X A L, 2 7
WHEGIHERE X (P<0.05,K4.32),

40 pm
[= =—=

a: P<0.05, 5 B3 B ; b: P<0.05, 5 1dk#;c: P<
0.05, 53 dki

3 g

CSCL A AE SMBL L i 7™ T A 463 417 , M3t B 8 s 22
JEHHE A BISAE Z — o N R S BOA A A
R D RERE A, XoF 83 RS il B B MR B i il
KA o B RS T b2 £ 2 S A 5 28 K HL L
WL R RIEFF WA A BRI
S S S IR AR R SR A 0, TR G T
HUBRE B4, JE IR e 38 P 48 47 5 82 1 o 5 4 s 7
FAGEAR D o i T75 T BRI 1 2% AN R, Ho
BB A S TR AR A PR, X CSCT 48
Wi A B HAILARI I T A 0 F LA R

A E.DAPI 4732 4m itz ;B \F:rip 9 & ik (FITC 47324 &) ;C .G 1d2 #9 & & (TRITC #7324 &) ;D H. & A Z 1d2 5 rip 2 k&,

A (RALRAT) A ~ D B3 RLLE ~ Ho AR R 20

3 HREBRIEVNREZSMRAMBEIAKXFEE A2 5 rip HERIAFER  (x800)
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AR 28 22 58 ( central nervous system, CNS) [ %8
B, T2 MBP A1 # 2 SR 5 8 (PLP) AR, 5
B B BT 1 80% ~859% T Mt MBP & CNS
B R BRI E A T RER R, A M
GLYVRESEPE'™ A SERE CNS B #2451 01 20 R 9 A
WO SE I EME o[RS, MBP -t S A6 0 5 4 46 5 78
FY B AR B 8 bR, SR R B, TE 2 Kk P A AL S
CNS JBi i 228 1 7 v, MBP 2 A= i il , 512 fh 22 )
BERERS ) ASEER I F AT IR 5 EE A CSCI A
AUl IR Y (O EE B CSCL IS, 15 1 Pl 28 2 4 i 1
FAh 22 7 L0 B M AR 1, I Bt B[] A2 < 8 3 i =
(E 1), Western blot 255 /5, JEi8 )5 1 d,MBP [
KR, Z 5B N, T 7 REESEAR(P <
0.05,K12), LiR%5HEIEIR: CSCI J5 & A= ik 5 5 i
A7 IFREE He 8 I R i 4 1t A8 FE EE A I
CSCI J5 ,MBP &£ fiiff , MBP & 1335 T I/ #4 5 f
22 A A R AR ) B AR A, AT AT
T 5 MBP ZYIAHCH 1d2 Rk, 1d2 U2 474
T NS, fTEM ARG K K F MGG R ot i, F2
SR 28 22 G800 A0 B 1S B A R A0 Ak, 1d2 T
F b 5 1 5 40 e 5% 55 A T (oligodendrocyte lineage
gene, Olig) KiK. B 1d2 DLk, 2 505 i A 45 i 4 12
JiE-#-12 i€ ( basic Helix-loop-helix, bHLH ) % 1 , 1% &
H4rRh A B BFpZERLA RIS E 8, B AIE Oligl/
Olig2 ks 7 . WFJE s, 12 Al 45 A B E
EHSGTE B R, FHIB 5 Oligl/Olig2 1454,
Wk Olig BV FI'™ . %541, 1d2 7] B #% 5 Oligl/
Olig2 44 T Olig AgfiE A" o Ak, 1d2 7
Oligl/Olig2 A] LA B.AF F f7 1o i 5 MBP 5 (] J5 8+
AT ET o AR SLIG S B RUBR A S R - T IE
WA, 1d2 PR 2 58 B ot 4 AR 5 68 14 3T 22 BRCTE 93
MAEERESZ R 7 d J5 ,1d2 PHPED S B 4 M AE 1~
A 5046 (B 3) . Western blot 45 41 ig 7~ . 1d2 &
F Rk P 38 I [R] R 7 B, 728 7 d JE ik
FWEEH (P <0.05,/814) . LA 3% CSCI J5 , #4274k
R LRSS AR | I B He 38 B[R] SE < 17 32 9 0 5 1d2
Fik bR, HARkEaH S MBP & R R85 7AEE,
1d2 17 ) 4% MBP [ 5 276 P, it MBP (3835 T
K, ) - B 2 2 A M R A2 P A TN

25 bk, 1d2 A1 MBP [ 3R357284k 5 CSCI J5 i i
BR7ZE R AR BV, & CSCT 5 Pl 2 27 4 I a3 22 I B
il Z—o AW FE— LR CSCI I 6 5 0 722 AL
LRGSR Al
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