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[# ZE] BW ZCHEATEEARFEAR (Phe) X KNG EJZ# 450 Nogo 66 521K (NgR) 23k I, LR
T NgR 2S5 Phe i AM &R . Fik  SREUASMERLE Phe(0.9 mM) 3555, ARG FENGHE 16 ~ 18 d [ SD
JR B E 020, F 9 T W EE 1 Phe /EFT 0 h,12 h,24 h Z 50l 58K B R AE AR SR BA I8 O, OF AR 5K
B3¢ 6% F PCR il Western blot 77745175 Phe /EH] 0 h,12 h,24 h 148 h NgR mRNA FI%k [ 1A HE 0. &R
D Phe /EFH 12 h,24 h 200z 1K 8 5 5% BRAUAH FL B AR &6 (3 P <0.05) ,0 h,12 h 124 h /B KHEIREG L
AR (3.521.5)% ,(12.5+9.7)% F1(24.1 £4.5)% ,12 h 24124 h 445X RBZH (O h 2H) AH b, A= K HE IR B
BB L (P <0.01) ;@2 & PCR #1F]& Phe /EF] 12 h,24 h,48 h #1251 NgR mRNA 5 alpha-tubulin (-
Tub, o« B H) BIAINT TR BT (H C 225 J0 8 #E ; @ Western-blot 0 & B Phe /£ 12 h,24 h f1
48 h (#1470 NgR TR HE N, 12 h,24 h F148 h 2L AE XS L AE 43 31 A % BR41 7 9.0,9.4,12.6 f5(P <0.05) ,
518 5 Phe AI{HH 50 NgR 2R A =, AT RESN 57 Phe S 8UM R 051 22 0 AE K AHE IR I L 8B AR K08 A AL
iz —. [ FE LA ILRIEE,2008,10(2) :211 -215]
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Effect of phenylalanine on the Nogo-66 receptor expression in the cortical neurons of
rats
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and Genetic Metabolism, Shanghai Institute for Pediatric Research, Xinhua Hospital , Shanghai Jiao Tong University School
of Medicine, Shanghai 200092, China (GU X-F, Email: guxuefan@ online. sh. cn)

Abstract: Objective This study examined the effect of high concentration of phenylalanine (Phe) on Nogo-66
receptor (NgR) expression in the cortical neurons of rats in vitro in order to investigate whether NgR is involved in the
etiology of Phe-induced brain damage. Methods Neurons from the cerebral cortex of embryonic rats were cultured for 3
days and then were treated with 0.9 mM Phe. After 12, 24 and 48 hrs of Phe treatment, mRNA and protein expression of
NgR was detected by real-time PCR and Western blot respectively. Growth cones and growth axons of neurons were
detected by immunofluorescence and immunohistochemistry respectively after 12 and 24 hrs of Phe treatment. Results The
length of growth axons of neurons was significantly shorter after 12 and 24 hrs of Phe treatment compared with the control
group without Phe treatment (P <0.05). Growth cones collapse occurred in 12.5 £9.7% and 24. 1 £4.5% of neurons
respectively after 12 and 24 hrs of Phe treatment but only in 3.5 +1.5% in the control group (P <0.01). The protein
level of NgR after 12, 24 and 48 hrs of Phe treatment was up-regulated, with 9.0, 9.4 and 12. 6 times as the control.
mRNA level of NgR in the Phe treatment group did not differ from control. Conclusions High concentration of Phe can
induce an increased NgR protein expression in cortical neurons, and the increased NgR expression may contribute to the
growth cones collapse and the inhibitory activities of axon regeneration after injury.

[ Chin J Contemp Pediatr, 2008, 10 (2) ;211 —215]
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AN I | A A A Sy A HE
B, P 2 GBI , 5 Ml e T AN R I R B O A
T BRI AL AN R . NeR T B0 2 4
Z 5N AR (Phe ) MUAE N 1073 100 A W7 H il
AKX 5 AT SR A, AR B AR AR MY
Phe PR35 , WA 280 RS AL K HE SR B O T O, LA
S i Phe X R SRATZE 0 NeR Fk 75 SN2 o

1 #RFTE

L1 #H
4216 ~ 18 K Sprague-Dawley X W B = E F}
e EHEESLR S L, AT SR (B B Gibeo
/N#]) A Neurobasal ,2% B27,100 U/L ¥ 3 %,100
mg/L 5K ,25 mM B Fidk LFE,0. 5 mM 224 BEI%
. Phe(Sigma) WA 0.9 mM, HAEH % A
NS
1.2 7%
1.2.1 Avzafsaizf  CEORBR:R, JCEHR
HE R S, A P A ) S BB A T A ) TR B
R4, B MO L2 87,0.5 ~ 1 mm®, |3k
HEAABOE D, HE S min, 7 B, 12 mL
0.25% et 37°C /IR AL, 5 2 min R 3h—k, B3k
15 ~25 min, 4 mL & 10% JgGR; S 52 B A (I
ERERIRIMA) BRI A 210 IR 22 45, LA
MG E B8 S ~ 10 min, K40 E R A B0
Ep, EEMWIT1 ~2 K, 1000 r/min 550> 10 min,
FE BT A2 TC IR E B TR LA A, B
WC5 ~ 10 YR A A0 M B3, ie Bd% 1 ~ 1.5 x 107/1L
(E&9 em) 505 x 10°/FL (ANFLH) o IR B K Jz
SRR ITEESR 24 h g, A BT (8 uM) K57
3 d, K5 TCRT B T 2 ST BR a8 B IR R L B
Jin Phe 347 55 KA LRI, Jin Phe O B 2H g ) HR
4, MIZICHFR 48 h 5% 72 h ] Tubulin Beta I
PAEREHLRR DAPL % 5E HalifE
1.2.2 Simpes kaeml NgR #9245 fhi4oc
%9r 48 ~72 h Jr it AT e Ak, iR T 2R P EE
5] 7E 10 min, WG R[EEW , PBS ¥k 3 K. EH MK
EH 30 min, Gt A NgR ZFepEdifk (1: 1 000,
Santa Cruz) #ll Tubulin Beta TII 88 5% P (1: 400,
Chemicon ) {1 4°C i3 7% , PBS ¥k 3 YK, £¥K 5 min,
T E B0 5 A W) R -4 % R b ic 19 2 08 B it 14
(1:100, PEEA8) , SR 0 1 ho Wk ZHiiR
W5 M HRP FRIC A0 5% R F FITC FRiC i F40/)
2 FEREDUAIEE 1 h, B0 3 1k, DAFIHE X B

2k B4, DAPL J44% 10 min, 2256 B {55 40
R ML R
1.2.3 R kenlib 218 RE £ KERK
JE AR 2 ICHE 7% 36 h J5 il Phe /EAT 12 h,24 h 5

[#] 7 2.0, 11 Phe O I 20 2 % BRZH . 4158 ] Tubulin
Beta I B 5[4 (1: 400, Chemicon ) %42 /A K 4
F Rhodamine Phalloidin Z4{f,(1: 100, Introvigen ) , —.
LR FEHU/ N FITC FRid 9286 =3t (1: 100, 1
) o SRGTEZOCRIMEEEE T 40 5B IR (%
) SO R A B IR (AR RHER I ) .
1.2.4 Real-time PCR #:m) NgR mRNA #) & &
MEICH R 3 d J5, #% Phe fEIIS ] 43 0,12,24 1
48 h 41,71 Phe O h 414 xF L. B MARAFLL3 ~
4 AEEFRIL, 3L 3 41, A RNA iR )5, % & 4l )F
AT = PCR 71, B-actin( NM_031144) |-
7514 : AGA CCT CTA TGC CAA CAC AGT GCT,
#5149 : TCA TCG TAC TCC TGC TTG CTG A, rF=4)
K J&# ok 222bp, NegR(NM_053613. 1) 5|4 : TGT
GCT ACA ATG AGC CCA AGG TC, TS| 4. ATT
CCA GCA TGA CTG GAA GCT, =K &k 152 bp,
B 63°C . 51y i 2 T4 1, LightCycle
RNA Master SYBR Green [ i3] & -5 Roche 2 ] P>
mn s, SEIRPRAEE A K 5. Beta-actin i [N
Z AR HC M BR B ARG
1.2.5 Western blot #-| Nogo 66 % K& & 89 & ik

MzoeHi R 3 d J5 , 4% Phe RIS E] 43 0,12,24
F148 h 4, /i Phe O h 41 X B4 . A4 50 40
3 ~ANEEFRIL, 3R 3 it A AL S5, BCA ( HIRE T
) EHER, HH Marker 2f SeeBlue @® Plus2 Pre-
stained Standard (L. C5925, Invitrogen ) , 3+ o &
HH (a-Tub) fEHN SR 12% ) PAGE J3 85 i
HiPk 1.5 h, %% 250 mA,1.5 h, TBST %t PVDF fji 3
W, &l 0. 05% g Wik TBST £F41 37°C 1 h, TBST ¥
JBE3 Y, St A NgR 2 s B4 4 (1:500 ) 4°C 3
&, TBST PEME 3 U, INF-4i % -HRP ARiCHY) 2 sefEdt
fR(1:1000)37CHFHE 1 h, TBST PR 3 Y, 127 ik
AR AR
1.3 HitmE

THRBORER UM S AEAS ¢ K50 F0-R J7 K056, LA
P<0.05 548 #FH., H IMAGE-PLUS 5.1 4iif
K, FSER 9Ot i PCR YA XS 28 i T
H.(REST ©,2. 0 jiA) A7 48 it 20 #r (BB AL AL 156
JE3E) , Western blot 2% 5 ] Smartscape {5518 F
AT AT IREE 00T o B dh NegR HEKE 5% B
NS AT KB HEEMCE NeR AN 255 .
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2250 H] Tubulin Beta %55, K 1 g s Akt i

2 #Z£R A 1975 40 9 A Rhodamine Phalloidin 2858 I €4, 75 14

2.1 £t NgR EAHIELNL
ARSI B FE AR 4 e 4E A 3R B 95% LA |, Al

U206 A 4% i DAPL B (5, 181 1 A o i
LR RFE (B 1) o b s NeR & H 7Epf

ZIUAMZGRII A FIE (K 2) o

51 MHETHEERE( x20 £5)

#3467 Tubulin Beta I , 1 {5 % Rhoda-mine Phalloidin,

W5k DAPI

B2 NgREfL( x40 £Z)

2.2 5 Phe (EAREIR BE#HETHE T EKERSR
Bea il

A K4k ] Rhodamine Phalloidin %552 (& 3A
3B LLEHE) A KA L S 55 3T
SEE IR IO BRZE Ay Phe AEHT 12 h,24 h 2 h
AR R HERR B BT T i 20 0 (3.5 £ 1.5) % (12.5
+9.7)% M (24. 1 £4.5) % , SEH 4 5% B2 LK
P <0.01, 22547 W, JUIE 24 h 1A K45 P 26
B R (1 3C)
2.3 & Phe (EAARE AR TTHSRAY N 2

A TTR A PP TR S HTAST Tubulin Be-
ta [R50 B % E , BIrh B e (K1), [4
IO A A AT 600 A, T ) I I, WA 1
o BZEIE BAR D7 B AR E B %51 3.

Z2ICAE Phe FEHT 120,24 h 347 o5 9 6 A I b 52

K % Bl 58K BE 96. 04 £22.57 wm, il Phe 12
h 41, 5l 5K B 91.28 +23.37 pm, Jill Phe 24 h 2%}
ZRACJE 80. 74 £18.99 pum, S50 2H il 5 A K 9
18 (P <0.05) , JuHJZ/N Phe 24 h 2 (&1 4) .
2.4 FWHPCRKMER

Ct {51 Lighteycler £ 3.5 fUH Y AT A= 15
(SDM, second derivative methods ) #i %€ , 25 £ 551 7
BRI A4 slopeNgR = 2.8,
tin = —3.4, By, =2.27, B, =1.98

slope — ac-
5 B-actin

B-actin

234624 Tubulin Beta I, 21444 NgR, #% 4,4 DAPI, NgR A &1k T ik 558

R EE B RS 22 326 ik 55 %) BEZEL AR LE, Phe £ 12 b,
24 hf148 h 2443514 0.97 +0.15,1.16 £0. 18 Fi
1.26 £0.20, HAN X A BB Phe 1E ] 9 2 <
EIEES R,

B3 BAEBREFEREREE LN A EREK
HE B R FAAE M C M A TR BRAE G IR A T AR R HE SR B A A DU
Sx R4 ,a: P<0.05;b: P <0.01(4 K256, 410 & 100 4~
2T
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4 MMATHEBRMIEFZGETHREKENEN( pm)
a: P<0.05; b:P <0.01(4 R8s, 405 100 MHZIT) o

F1 WAFEE PCR M NgR 1 B-actin ) Ct Lb3Z

! B-actin NgR Relative ratio
X HRZL 15.57+0.42  23.80 +1.37 1
Jill Phe 12 h 15.60 £0.84 23.84+1.59  0.97 +0.15
Jin Phe 24 h 15.05+£0.42  23.22+1.11 1.16 +0.18
Jin Phe 48 h 15.34+0.84  23.34 £1.61 1.26 £0.20

2.5 Western blot Z&5 53

HI g 45 0 TR N ZE R 0 h, 12 h,
24 h 148 h 41/ NgR & & x U BN, NeR
R BERRLAZH 4 BN S R o-Tub J5, HAHXS
FEHAE 1.14,10.34,10.76 F#114.4,12 h,24 h
F148 h 21430572 0 h X219 9.0,9.4,12.6 f%(
5A.B).

12h

Oh

NgR --' 66 KD
it o

A

24 h 48 h

5 A.RairEZEiZ T NgR 1 o-Tub Western blot
WML SR ; B:NgR #1 DM1A FEAHHIHEXTRIEE (a:P <0.05,
n=4),

AV

3 1t

i
ARIGIT R PKU 8 i B IF ROhE 2 1 7%
J& , BRI 2R DY R PROAE ( materal phenylketonuria, ma-
teral PKU) 8L 7t ] H B L Nk T A0
&5, PR ISR X 4 78 5 Phe X R #2807
e E 5 1 (H O BRI 24 i AT AE

NgR by Al il 28 22 Gt i e oe il 28 A6 K EE 2L
il Al -7 NogoA 5 1) 32 288 [, AT 7E K Miki | /)N i 25
RO IC R TR AT A s, £ 4
A A R HE B B A At 2 AR AR (H R B i — S
NgR JE PR im0 (2 7k NegR it 9 /0y B 28 A4 K
IEBA YR W k3 R — G R IR Y NeR
AT RERT AR IE A S T REAE TR F AR T . BRI
NgR 7E ARl 28 2R Gl 2 A K oy SO0 A1 4,

NgR FBA =Rl pE ", Hir NgR1 5% oyl
FAERINHIF Nogo A BEREBAIEZE 1 (MBP)
DI ST AR 1 (Opg) M 3Ll 52 4k, 3232
PRI 20 % 3K, 5/p75/ Lingo-1/TROY ' ™17 &
GV ENZIEE Y Z )G, G 5 ER
Rho GTPase ( Racl ,Cdc42 F1 RhoA ™" && i H 2
RhoA ") 4G (K4 5 B A 1 A 2 4 K (181 2)
A K SR T B b AR S T TS 9 24 R AN [ AR
FEEARR A K R 2 A A PR R e R
NgR FIHPCAR Nogo A ZEAMI M 175 Hh R A/E T 1H.
JEUT S AR 7Y i 78 Nogo A 35 H IR B 7 Alzheimer
W5 B e R E B R R
PR HH S 3G 5, $E 78 Nogo A 4R AL SZ & NgR
WATRES 5 — Se MG PE M0 1 1 & o 5K 4
A5 e ek PCR 7 1k R A [ B i) 5 o 25 7
GTPase( Racl ,Cdc42 F1 RhoA) %& Bi, 5 Phe ] fii H
NgR T#HE 5 IE A F Cded2 Racl JEF KK T
8, SR R F- RhoA JE[RIZRIR ST 5 T B, 0K
NgR {553l % A ] iE 2 5 5 Phe T 2010 42 S0 i
o

AR A g 2 AR K B R, R AP R Lk B
(0.9 mM ) i) Phe R] it 28 504 4 HE B Bt & 1
I ) SEE A (1 3B) , [i) A Ay 5 A R sl , O 5
YEFI ] s my g 4, JEH2 Phe /EH] 24 h 5 SEH]
B, XA R TR AR SMEALL N (R Phe PR BEAS 1L
Tj), Western blot J7i:46 1 1} NgR 25 [17E 5 Phe 1E
FI12 h,24 b 148 b 51 870, 6] NeR WTBAZ 5
Phe {1 T 8] 938 fn i 23538 &, SC8F NeR AT iES
Y575 Phe X pf 2 To4hi 1 i A& s it A o

214 -



55 10 55 2 1)
2008 4E 4 1

P E % KILA L E
Chin J Contemp Pediatr

Vol. 10 No.2
Apr. 2008

HAF — 402, A 350 2 6 & PCR IESE
NgR mRNA A fifi = Phe 1 IR EK T+
PILAR ORI, N 1 fr7R,12 h,24 h 148 h {1y
HXFF A R 0.97 £0.15,1. 16 0. 18 i1 1.26 +
0.20, 5EAMEREA M, FEREMEE N : O
HE PR SRR AR 1 FA A B A7 e 22 7Y, @Phe JE/E
PRI —Fh b S R , AR B AN SR B, XA A Y
YEFI AT A ARG 77 20 @815 NgR mRNA 3R3A
A RE W 2 OLG K ik K Nogo A fF1E, A S H = 7
OLG S5# Itk A 1572 NgR mRNA iAW) & I
P OB AR K3 s @R KR 2%, Hi5 RNA 4
JEAR T, 0D260/280 = 1.8 ~2.0 2 [a], W45 = i) Ct
ZEMH <0.2 A b ] DORZE i @Al A B L] .

R ARSCUE SE A 22 U AR Sh i Phe 1EFTR,
NgR 2 [ 3%k LR, FLaTRE A & Phe 5304 (KA 35
K SR A I8 1 AT REMIL IR Z —

(& % X ]
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