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Abstract: Objective Recent studies have indicated that the signal pathway of NgR-P75NTR- RhoA plays a key role
in nerve injury and remodeling, but its exact mechanism and the role of the downstream molecule RhoA regulated by
P75NTR remain unclear in hypoxia-ischemia ( HI) neonatal animals. The present study was designed to assess the
expression of PZSNTR protein and RhoA mRNA in neonatal white matter and to investigate their relationship in newborn
rats with white matter damage (WMD ). Methods The rat WMD model was established by the ligation of right common
carotid artery, followed by 6% hypoxia exposure for 4 hrs. The control group was sham-operated, without HI treatment.
The histological changes of brain tissue were observed under light and electron microscopes. Expression of P7SNTR protein
and RhoA mRNA in the brain white matter after 12, 24, 48 and 72 hrs and 7 days of HI were detected by RT-PCR and
immunohistochemistry, respectively. Results  Periventricular white matter damage was observed by 48 hrs of HI.
Expression of P7ZSNTR protein increased in the striatum and callosum zones at 12 hrs, peaked at 48 hrs, and remained at a
higher level than control until 72 hrs of HI in the WMD group (P <0.01). After 7 days of HI expression of P7SNTR
protein was no longer statistically different from controls. The RhoA mRNA was higher in the WMD group for the first 72
hrs and then declined to control values. Conclusions Increased P7SNTR protein might mediate apoptosis of nerve cells
and inhibit the regeneration of neuron axons. The subsequent decline back to control value may be correlated with the
aggregation of necrosis of nerve cells after HI. The patterns of RhoA mRNA expression were consistent with those of
P75NTR protein, suggesting that the increased P7SNTR level may promote RhoA mRNA expression.

[ Chin J Contemp Pediatr, 2007, 9 (4) ;317 —320 ]

Key words: Hypoxia-ischemia; White matter damage; P7SNTR; RhoA; Neonatal rats

[ Wi H 3712007 - 02 - 10 [ & 18] [ 3712007 - 03 - 23
[MEE A ] 208, 5B et 0k, R BE IR . =10y 1A 8k LB
(R IBRIE , 2, 18, M0z, DU K2R AR P55 I B A LR, R4 1610041,

- 317 -



59 LK 4
2007 4£ 8 A

P E SR E

Chin J Contemp Pediatr

Vol.9 No.4
Aug. 2007

i 5 55 451 457 ( white matter damage, WMD) &2 H.
P LA ZR G I 9 JE s 1 R R 2 — T f 2
20 B A R T8 R S L 2, S B 2 A0 i ]
R T S R R O, S WMD B L
28 22 45378 0 i T8 1A R A o 8 B i s
LTS A NgR-PTSNTR- RhoA {5538 B 7E 1 22
JUAR R ke 2 SC S PEAE T, O S BT AE S
PR . H FTZAE 5 B D) AL L 8 AN TE
K, {H PISNTR & CHAE N, & W 7 %
RhoA , F Ifi fE M 284 05 R 30> ASBF S 1 I 2h
HENTHTAE R BL WMD gl W B Be il B, >R e 20
AN E 7 RT-PCR J7 AR I WMD 55 AF K Bk
ZHZ PTSNTR & [ Fil RhoA mRNA K254k, -1
I AH B G R AE TRl 2305 40 5 i Bl 2 B A 1Y
PL, A im RTRTT WMD S (5 R s A e 34k 405

1 HRS5HE

1.1 Kz R 454

120 2 2 d 4k SD KB, MEREABR , 24 Rl HL
IR 12,24 .48 72 h A1 7 d XFHELH K WMD 41, 434
Y12 TR
1.2 ZhyEE§ & FnBUAF

28 Back 250 0595 2 d i K RUATHE
YA, s a5 s sk, 48 501 KR 1 h,
R B T4 6% A5 94% AR S S BE R
4 h(ifE 2 L/min) , P00 R] A BE BB H iR 55 o )
MRS 25 A D 50 B ok, S 25 4L, IR AR AR A
Mo arnl TS 12,24,48,72 h F1 7 d ZbBEXTHE
4 Je WMD 4504 , B 20 23 [, 7O fivg =5 B
FIRAA (BORAAR X F PTSNTR A 358 41 A6 44 8 )2 5
ARG e s BB, T2 & & RT-PCR
R o3 B A5 L0 1 5T, A7 T WA T, B 4 RNA
FEHL,
1.3 SREARUFENZE PISNTR K FE

Fi B TSNTR G5 20 A e A Ui i, U0 7 JId 4 7K
b =T PUEAB S L TE AL 01 500
PISNTR (4 H UP STATE 3 w]) —Ht JEnEM &R ik
Fhife 1gG EWPEF %I SABC 17| . DAB I {4,
IIANEL G o BT IR R B 3% 1F & = 1L i AR
—Peah , AR . BRI AT R 7 R LR
2 NMPLET R A, 5 v 6 R BH A% 2R 3%, Image pro plus
4. SR AT BT R AT UG AT 43 A, BHPESS e R
4365 BE (10D) VR A S BGHAT8E1H 0dr
1.4 ¥} EE RT-PCR jllE RhoA FixKkFE

e ) 2 5 1) A O J 11 B 4% TRzl 158 B 5454
P RNAL 2 pg & RNA F 3 % 5 I g, S I
KZ 20 pL, 245 Oligo(dT) 18 primer ,H,0 5 x buff-
er Nasin Inhibitor ,(10mMdNTP mix  AMV 250085
J5 42°CH5E 60 min,70°C /i34 10 min J5 455 2 1,
UK ERHIE - 20°CARFERF T

RhoA FEHFE4T5 | ¥4 H NCBI Genebank
W5 ¥ .5 -AATGTGCCCATCATCCTAGTT-3" (128
bp) , Fii2 14 :5' -TGTTTGCCATATCTCTGCCTT 3,
Py YK O 128 bp, 2 Beta-actin #5149 :
5'-GCCAACACAGTGCTGTCT-3", it 5| ¥: 5'-AG-
GAGCAATGATCTTGATCTT-3', 5|48 i T4
P LR Al S e PCR AR 30 pL, f4E Taq
fif RhoA } Beta-actin | FiiE5]|4 .SYBER Green-I
et Sz cDNA it 5, P41 551 94°C 2 min,94C
20 5,55°C 30 s,72°C 40 5,45 MEW, P15 50 45
WG il RV Y 163 2 2 g IS E R
H CufH, L B-actin AEARVERSIE, P15 7= P A X 4t
mRNA ¥ #H %} & 18 R #F 24 20 Fold change = 2-A
(ACt) ,whereACt = Ct(target) - Ct(B-actin) andA
(ACt) =ACt(treated) -ACt(untreated) 145,

1.5 SHitFEaHm

e L AL TOD B dli DL K = bR 22 (v £5)
NG AR T R ¢ KSR A K R 7 225007 g K
55, LSD ik Eb #5845 WMD B[] 22 57 0 e i
RT-PCR e 3 AMIXH & 2 782 M 250, L 8K
M( Py, ) Zn AT RRFIRL IR, 70 M T 5.y SPSS10. 0 %%
AR

2 #R
2.1 TR

A5 IS 18] 56F HEZH SOHR PP I A 4 i TG ] Y7
o WMD 2 Fifi i S I [i] 222 <, g Bk A8 i, HI
J&i 12 h, WMD ZE i fii 38 55 SOPR AR DX A i £ 3K i
48 h H BURZ [ 4 L JDF IS A 200 R A 5 72 bl LA
55 BRI ARIRSE ;7 d al WL Ji 2 55
Bgibn Akt UL 1A, B,
2.2 HIERR

Xt BEAL DT A I A5 A IE 7 . WMD 21 kR
BRI 12 h 0] DL S i 2 M SR R e Ji . 46
KR J /L 548 b R DL 2D 5 JI o 240 e A T, 40 O A%
QRIS e R SR ; 72 h "] WA SR
JRAAMIIRIE , Je O oA AN, MO 2 IR 2k

- 318 -



559 L5 4 1) L RAWIR L A Vol.9 No.4
2007 Jf:ﬁ 8 A Chin J Contemp Pediatr Aug. 2007
< S N
R ""“‘\ ,:f -~ ;3",‘
: ~ Chnl W ee TRi
o e Bl TeSt s e e T
oy g e N S e
ST e a-
o we r‘,ng % . e
O Sy S I '
R - C “Ad§¢ ,‘;? B e 3“

&1
# /B WMD HANHIAFIZERL M 45 . (C,D PTSNTR bl (4 x 400 ) .
D WD IR e FHAE AR I8 (I @R RITHT ) | 13 (L an R ok 18 20 A FE L2 Y

2.3 GEAUFBER

X B2 4% 10 18] 5 SCIRAR IR IX AT PTSNTR
EAMDERE, HUG 12 h, A0 SCR AR P
WA B AR Mg 2 ik, 48 h 3k v e, ] L oK i
TREPHPEAR NIRRT , B 2 (0 2 U0k 5% 18 70 A 7

XHRZE . WMD ZA LUK R 4AAE 48 h B3R (A, B HAKE- L (5 x 400 £%) o A RZL AN HES AT )5 , A0 MO K i

C D e WA 3 (W B0 (615 A , ML
DB I, MR R
W 1C, D, B2 3K H ARk TG T R, 20 i )5
72 h PR KT, LAE 4% 2 10D {55 %) IR 2 1L
BESHAGIER (P <0.01) . )5 7 d
XA 22 7 LG B X (P >0.05) (%
1,E2),

N DR T A, AR, AR L IERIER
#z1 SURESHRE PTSNTR && AL E % TOD E5 4 (x +5)
BIEINEN i BERES

s B popiiEi| WMD 4 t P papiskl WMD 4 ' P
12 h 42.61 +4.42 110.83 +14.01° 19.71 <0.01 42.17 +4.62 100.72 +12.86* 18.19 <0.01
24 h 41.83 +4.34 166.39 £12.17° 40.91 <0.01 42.00 +5.17 152. 11 £10.37* 40.32 <0.01
48 h 41.78 +5.39 439.33 £43.42° 38.55 <0.01 41.44 +4.46 395.17 +27.45° 53.96 <0.01
72 h 42.94 +6.74 270.22 +33.69° 28.06 <0.01 41.67 £4.90 246.78 +32.21° 26.71 <0.01
74d 41.39 +5.53 44.17 +3.94 1.74 >0.05 40.56 +3.91 43.06 +5.87 1.50 >0.05

a GXFEREAILEL, P <0.01; WMD #4520 [a] B M b #5¢8) P <0.01

5

Ei 308 D?ﬂ}iﬁi )

=] Control LR IR

= 350 A

2 300 [ ES@/NEN 3 -Fj-uf,

EE 25014 (WMD)

£ 200 QB

= 150 Control S 37 — TN N .

= 13 m o AR % Back % SBIRLIATRISE , R

Z 5 (WMD) . - " <

£ e el i e el | e 32 d SD KR WMD Sy ¥ BURIER |, i WMD

R AR U 1T PISNTR 28 R Rho-AmRNA 3235

2 gk 5B RE (& P7SNTR 10D {E3{L

2.4 #EE RT-PCR &2

AU TE 128 bp B B — 45 B UK 2547 5 AR
FEH R B AT, UESE =) RhoA JE[H . WMD
#H 12,24 ,48 .72 h RhoA mRNA "3 p= 4 e Xt & &
27 IR AL TR, #8 P <0.05, 1 7 d xR
Hz MGt 25, P >0.05, WMD % 4 [H]
RhoA mRNA X} & & WM LI, Z R A G il &
N P<0.05, (E2) .,

R2 AERE RhoAmRNA X RIZES X RALL
B(M/Py)
¥l n 12k 24h 48h 72 h 7d
XTHE4L 6 0.300  0.375  0.375  0.530  0.500
WMD 6 1.205* 2.415*  4.830° 1.500°  0.500
z -2.169 -2.508 -2.923 -2.500 -0.574
P <0.05  <0.05  <0.05  <0.05 >0.05

a WMD #5 41 [a M b4 P <0.05

A, WMD (1) 32 %8 it PR 2 e St i P s 4 493 , T
SRR RN 37 22 WL T 50000 o 2 200 A R A A Yt A
SR R WMD B L2 R S0 5 8 1Y
FEARPZ NI SUE . NgR-PTSNTR- RhoA 5514 %
5 X} A A o 22 0 A A A 1 I R TR S R RE L R
H o EEMEN. Fh NegR 2K, a8 R/ R
RGEFN ) 32 14 PTSNTR A% 3288 ik i 48 22 48 7 A i) 1
WEAR AR R A 44 (MBGIs ) 1y £ KA 65 = 2
W IR T T RhoA X — 3 {551 26, i i —
ZINM NG S FRAEH TAREREA
F-actin M\ 24 Ji B35 181 4 5 067 B0 , 3 BUE K HE B
B A 05t A BT A S 0 O A2 R B, 7 A i 22 T ]
i S e

REAEWF5E R W], PTSNTR 7EF X R R F
Moz 3Rk, Ak G Rk B Bk, PISNTR %
Ik S oA e R AL OC R B B A BCA W, 1
M5 CNS & & f b M & n e B st T 2

- 319 -



559 554 ] T E S RIUA A& Vol.9 No.4
2007 48 H Chin J Contemp Pediatr Aug. 2007
A SO, AR K RS AT R R (6 h) BT
RIAr DLE] PTSNTR FH A 22 40 0 22 35 19 55, 48 h ik
FIEe 7 d JEIAW A RN . IR HGE™ ek (3 % X W]
SEar K B T PTSNTR kP16 447 Bl

[1] Back SA. Perinatal white matter injury: the changing spectrum of

FREE IR ARSI o g Ny WMD BEAY, SR A e
PELHATEAREIN PTSNTR 2 1 B 3Rk 484k, 45 R B R
P75NTR B AAE HI J5 12 h A TH i, 48 h ik )04
fH,72 h FFEE TR, 2557 REFEZRIER . X—@#HYy
SCHRRAE A AR, AT RE S W & B AN R B B 2k
IS BT AR I i R AN A A L. A % CNS Bt s
P7SNTR JE[H 4 (4 BL i 3538 56 /0, Al fE -5 ik ke 1
Ja I 5 R 2 B2 R LR AN e-fos | c-jun & A 1
JEFRIR, Gt sk A, 5 iR — S8 JE RO R 3R IR 1S =
A BT F I PTSNTR (i 323k S 2
IR TG BV O &R X AR BUAE R B 55 5 H A
FESE " FRATHL R PISNTR ) /5 26 3% i B
75 HI J7 48 h, 1FJ&: WMD /5 5 5 240 M e 7 ) s 0
BB X EASI I 0 6 5% S L R T8 S 2 R A RS
FESE . TbEE HI B ] i 2K 22 Jie Jo 24t fifg Fn
fto b 22 A0 M SR FEAN TR, Bt — i, B2 R
MZBNE], 5 PISNTR KB /DA — & 1K R
PTSNTR [ 755 2305 G 7~ S5k S st 0 P4 g 453 475 7T e 55
LERRZERNE S5 A4 ¢, PISNTR 5
HLBeTEME B 45 A Be I i 40 I B8 T A A 28 Ak
fifr, 308 R A 2 AT Y 24 P A6

AR SR AR X B BRHI JF PTSNTR T {5 54>
¥ RhoA 3% — 4 WL3h 3 1 40 B 2 A 32 209 49 [
TRIFBACHAT T . 458 278 HIJ5 12 h RhoA
mRNA JFU5FH i ,48 h K FIE(E , 72 h R 46 N, H
yE TR K, B8 7 RERIER . 544D
YERBGAEE, J5 % 24 h J5 A4 H 3 RhoA &ML
L ARSI AR B I T 2E B RhoA A5 fk
L RRSE A R B X AT BRSO A s R Rl 0T
Ko/ G T A & AN S8 35 , R i S i i 453 475 BE A
TPUFA & . RhoA 1 HI J5 3k L5 PT5NTR 1748
P —3, 45 1 3 AT HE I RhoA % {L 7T fiE 55 PT5NTR
(2354 5. IEAN Dubreuil 251 8 , 4 BE 5105
Jei , P I J5 A1 IE RN A 22 T RhoA |9 3% 1R 4K #61 F
P75NTR, 7& P75NTR [ @ % ( PISNTR -/ — ) #f
20 K HE TP RhoA 3G PERIE HY P75 +/ + [R] 3541
H, HAE K HER GST-RBD %5 g /> T 32% ., A
IR IE 2 PR 5 PTSNTR JE R 5 309 RhoA 1
PEELF] 72 h Z )5 B S3ESE T PTSNTR 763
i RhoA 35 Pk v B 3 24 A o fH e S e A
i35 51 RhoA ik T ) HARHL G LA R i —

pathology and emerging insights into pathogenetic mechanisms| J].
Ment Retard Dev Disabil Res Rev, 2006, 12(2): 129-140.
Domeniconi M, Filbin MT. Overcoming inhibitors in myelin to

Neurol Sci, 2005, 233 (12):

(2]
promote axonal regeneration[ J].
43-47.

Back SA, Han BH, Luo NL, Chricton CA, Xanthoudakis S, Tam
J, et al. Selective vulnerability of late oligodendrocyte progenitors
to hypoxia-ischemia[ J]. J Neurosci, 2002, 22(2) : 455-463.
Yamashita T, Fujitani M, Hata K. Diverse functions of the p75
neurotrophin receptor[ J]. Anatom Sci Int, 2005, 80(1) : 3741.
Ahmed Z, Dent RG, Suggate EL, Barrett LB, Seabright RJ, Ber-

ry M, et al. Disinhibition of neurotrophin-induced dorsal root gan-

(3]

glion cell neurite outgrowth on CNS myelin by siRNA-mediated
knockdown of NgR, p75NTR and Rho-A[J]. Mol Cell Neurosci,
2005, 28(3) : 509-523.

Kokaia Z, Andsberg G, Martinez-Serrano A, Lindvall O. Focal
cerebral ischemia in rats induces expression of P75 neurotrophin
receptor in resistant striatal cholinergic neurons[ J]. J Neurosci,
1998, 84(4): 1113-1125.

Greferath U, Mallard C, Roufail E, Rees SM, Barrett GL., Bart-
lett PF. Expression of the p75 neurotrophin receptor by striatal
cholinergic neurons following global ischemia in rats is associated
with neuronal degeneration[ J]. Neurosci Lett, 2002, 332(1) .
57-60.

Bhakar AL, Howell JL, Paul CE, Salehi AH, Becker EB, Said
F, et al. Apoptosis induced by p7SNTR overexpression requires
Jun kinase-dependent phosphorylation of Bad5 [ J]. J Neurosci,
2003, 23(36): 11373-11381.

Becker EB, Howell J, Kodama Y, Barker PA, Bonni A. Charac-
terization of the c-Jun N-terminal kinase-BimEL signaling pathway
in neuronal apoptosis [ J]. J Neurosci, 2004, 24 (40) . 8762-
8770.

Dhanoa NK, Krol KM, Jahed A, Crutcher KA, Kawaja MD. Null

mutations for exon III and exon 1V of the p75 neurotrophin receptor

(9]

gene enhance sympathetic sprouting in response to elevated levels
of nerve growth factor in transgenic mice[ J]. Exp Neurol, 2006,
198(2) . 416426.

Paul CE, Vereker E, Dickson KM, Barker PA. A pro-apoptotic
fragment of the p75 neurotrophin receptor is expressed in p7SNTR
ExonlV null mice[ J]. J Neurosci, 2004, 24(8) : 1917-1923.
Madura T, Yamashita T, Kubo T, Fujitani M, Hosokawa K, Tohy-
ama M. Activation of Rho in the injured axons following spinal
cord injury[ J]. EMBO Reports, 2004, 5(4) . 412417.
Dubreuil CI, Winton MJ, McKerracher L. Rho activation patterns

[11

[

[12]

[13

[

after spinal cord injury and the role of activated Rho in apoptosis in
the central nervous system[ J]. J Cell Biol, 2003, 162(2) : 233-
243.

Gehler S, Gallo G, Veien E, Letourneau PC. p75 neurotrophin
receptor signaling regulates growth cone filopodial dynamics

J Neurosci, 2004, 24

[14

[

through modulating RhoA activity [ J ].
(18) : 4363-4372.

(A B )

- 320 -





