M EEMIBHE Progress in Biochemistry and Biophysics, 2006, 33(11): 1080~1085

www.pibb.ac.cn

Pk

T REHRRRZF.

ZWNTRRITRE

NMDAS{K NR2B EH &KX"

XA K om FHE

w R TR

g{/‘é% ’Y’]‘A\‘S /% -

(AR 22 B2 e, IR R0, i 200062)

WE  NHEASEER A, FF7R BT RERZE . L0 K R IT K ZE NMDA A2k NR2B & (1 FRIEM R m. g5 LRk, Wr
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afi 7 5k 75 ) AT NR2B R IE /KT AR & (P < 0.05), 52 BURL ) 7 38 Wi 3 3 S5 Al % B 6 24 I 42 RIS ALK RT 2 2
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SILE) ) 2F A AL FES 4, HET NMDA 32 44 Y # A
FARAA TS FE T B 55 250 OB 5 fid v B R
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b0 B AR 5 R B ST i 381 < 1 22 566 U
FZ 2 NR2B 8 FRIA R, IR A D e &
B TR AL S8 A .
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1.3 ZEH FRENEAE

JI I v I 1 B BE 22 4l (sodium pentobarbital,
50 mg/kg, BW) KahWmkNE s, SERIETSL, 8K
0, AR AL A 3 A B R 0 2 ORI P e,
T, TRONBES S A%, M 10 5 ARRUK 2
K 2% pp i (137 mmol/L NaCl, 20 mmol/L Tris,
1.5 mmol/L WL 4, 1% NP-40, 10% H i,
1 mmol/L PMSF, 10 mg/L Aprotinin, 0.2 mg/L
Leupeptin), #KINZJJK 10 min, & 1h, 4C KL
14 000 r/min 5.0 10 min, HX [ ¥ 40 3% ¢ - A7 7F
-80°C VKA H 22 1 . H Bradford ¥l & &% 1 i
WEE. _ERERTAERE S TP NSEAARRY 2xSDS RS2
M, 100°C A& S min, HUH E 4R A VKK L
S%MIRAIS, 7.5% [ 73 15 kAT ARV 2R P4 045 1t e
BRI (60 V IRAAS, 120 V 4r 5%, RRAL AR
N 80 wg. FHIKEE G, RN HUEE 97 ph
P 30 min. K FLEEARE TN UKOK P, JFE T KGR
W, TEI 400 mA, 4 h A58 RS 42 NC I (Pall
A b INRLRE, KRBUEAEATE,
TBST (TBS+0.1% Tween-20) i 4 J5 , JH 35f BH
(5% W NE WK -TBST) =il £ B 2 h, ¥ NC RN
H &4, I NR2B WAL 2w B LAk (PR
B, MiBESE A 1:250, Santa Cruz A H)), &, i
B SR e 2, 4CHFE 36 h. TBST i3k
(10 min x4 ¥X), HRP i) Pt CEPLR, WRE
24 1: 200 00, Proteintech Group Inc.) % ¥ % & 3 h,
TBST #E¥E(10 minx 4 ¢%), F5H TBS % 5 min, H
ECL K 71 (Pierce 2~ ) & N, M ¥x & 6w 59 H
Kodak fi G2 10 ~300's, PR A A AR IET
PREHETE IR ERG ,  CERE i S5 kB TN &R T — A
i 5 IR B AR, HIAZ 4t & 7 A K.
1.4 #HiEE

WO BEATFA4, T Quantity One #/FX)
R L% 2 Ay BEAT IR FE . LRSI i BB
X R K FEARLI P38 (E R 0 JE, AR 3L - R AH
K FEAR. 3a - Ge vt 27 7 o0 S A AT LR AL, SR
HHLL v + s KI8, KH One-way ANOVA Xf A [f]
FR A AT IR, FFiE H Unpaired t-test 47 [/ —
WS AN R 2L 1) 302 25 1 22 e LU L.

2 & R

21 RFZT, 213 14 XiE X R ITKE NR2B
EARIEWEMN
14 RBhAE A G 28 AR [ i B 2 ke ) 25 5

WoRTEE 1, B 1a 2 ) R W 3 <F 41 (AD).
Wbt 1 45+ 75 55 B 75 41 (AD + TE) FlIE b 78 5 i
ZH (Con) VT K2 )22 NMDA %21k NR2B & [1 £ ik
(P BN Aty . HAREER A 5oy 1 s AR R LE R
AD. AD +TE HUXf B FE fh AL 175 ku A0 & HBL—
i, 4y 7 iR S NR2B WA 5, HIE4
NR2B & [ A 440 (LUK ). Hh4 7% 41 NR2B
FHRF kK W, AD 41504 NR2B #35 B] A%
T AL (P <0.05), BT 62%. £ AD+TE
MW, Ry 7 KRG, HEME TS &R 7
R, BHEJE 28 KA &I, NR2B & HFRKIEK
OB TE R, IR B B 4L 3h ) NR2B 3K IA UK P
(B 1b, £ 1). EHw, ERRAEFRE I, U
D T R B R B 2 NR2B 2 1 RA XL
] 3 5 4 .

(a) ku M Con AD
200

AD+TE

—NR2B

140

b) j4-

0.8

0.6

Normalized REL

Con AD AD+TE

Fig. 1 Effects of auditory deprivation and tone exposure on
the expression of NMDA receptor subunit NR2B protein of
auditory cortex of PND 14
(a) NR2B bands showing the NR2B protein relative expression level of
auditory cortex of PND28 and standard protein marker. (b) Normalized
relative expression level (REL) of NR2B protein of auditory cortex of
PND28. M: Standard protein marker showing two bands, 200 ku and
140 ku; Con: Control; AD: Auditory deprivation; AD+TE, auditory
deprivation and tone exposure; Normalized REL: Normalized relative

expression level of NR2B protein. * P < 0.05.
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FAI, AT AR AT NR2B 25 [ 2 35 7K 7 W G PR AR
(Kl 2, &£1), 5XTIEAMHE, NR2B AHXRIE K
TFET 63% (P <0.01), iXFIEJG 14 Kifd AD 4%
225 HJE AD + TE ANVE7R T 21k, 3,
IR FI<F 7 R JG /4T 7 KA S 2R, B
SRAT AT NR2B ik % AD 20 Fif T 37%, {HH)
ANRETE A IA BN A 1) Rk K (IEI 2b, £ 1). X

P, A5 14 KA1 28 RSLHENT 3 #IZ5,  XHT % 2
NR2B & A 1N PE S %A 225, z‘ﬁﬂﬁz NR2B

RIEKF T 60%LL L. 3R, #E AD + TE 410
LT BH I ZE 5. 28 Rk sh ¥ e 7E 35 K (PND35) JF

(a) ku M Con AD
200

AD+TE

1.0+

0.8

0.6 T

Normalized REL

0.2

Con AD AD+TE

Fig. 2 Effects of auditory deprivation and tone exposure
on the expression of NMDA receptor subunit NR2B protein
of auditory cortex of PND 28
(a) NR2B bands showing the NR2B protein relative expression level of
auditory cortex of PND 42. (b) Normalized relative expression level
(REL) of NR2B of auditory cortex of PND 42. M: Standard protein
marker showing two bands, 200 ku and 140 ku; Con: Control; AD:
auditory deprivation; AD+TE: Auditory deprivation and tone exposure;
Normalized REL: Normalized relative expression level of NR2B

protein. * P < 0.05 and ** P < 0.01.

BR R R I, XN T K BT D R B OB
MR g s, Kk, EAR SRR AE E i NR2B
P2k, (HATEAR K E I E K

23 rFlzF., 21X 42 X KR ITE/ZE NR2B
EARIENZN

K 3 2 42 RRshAAEE fG 56 K8 A i E ik
IR 45 5w WL, 3K I AT Y 2 NR2B 2%1&5'

PRI CARME, T H, Wit #2e. A fE tUAN
REAH RO NR2B [RIAKY, /R AD. AD+TE
XA NR2B Kk /KPR A — 30 (P > 0.05) (&
3, K1) WERKWY, EAREESLMNT, Ui
FIZF RN 75 5 B T A T 42 KWK BT 2 2 NR2B
R FRIE O B .

M Con AD

AD+TE

(a) ku
200
—NR2B

140

0.8

0.6

Normalized REL

0.4

Con AD AD+TE

Fig. 3 Effects of auditory deprivation and tone exposure
on the expression of NMDA receptor subunit NR2B protein
of auditory cortex of PND 42
(a) NR2B bands showing the NR2B protein relative expression level of
auditory cortex of PND 56. (b) Normalized relative expression level

(REL) of NR2B of auditory cortex of PND 56.

Table 1 Comparison of NR2B protein expression level in auditory cortex among Con, AD and AD+TE group of
PND 28, PND42 and PND56

Postnatal Relative expression level 2
days Con AD AD+TE (Three groups)
28 1759.20 + 80.04 (n=5) 663.60 + 35.88 (n=6)" 1762.88 + 71.58 (n=6)* 0.026
42 1126.46 + 76.16 (n=6) 416.85 + 84.71 (n=6)" 666.40 +55.02 (n=7) 4+ 0.000
56 220.54 + 28.13 (n=06) 215.22 + 21.91 (n=6) 2216.20 = 16.27 (n=8) 0.985

* P < 0.05 (vs Con), “P < 0.01 (vs Con); » P < 0.05 (vs AD), 44 P < 0.01 (vs AD).
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3 9 it
3.1 NR2B F#-Kk#iERIE

NMDA 32 {& NR2B MV 51057 5 A [7] i X 1) i
R CE ARG, G5 1 RAE K AT E
HERIE, 5 10~14 RIEER, sk, w5, 44
TR S A I XA R Ak U, B S RIS, F
5 21 RIFEANCRIE K B2 S AEe o, R S %
I SRR 2% A8 52 AR K BT B2 2 NR2B mRNA 3£
EKGIZEW], 2B )5 NR2B PH M2 e RIS Ry 7K T3
K, 2R, EAE 14 Rtk ik,
14~21 REH FEAE, 21 K5 SARK T F£IE 2L
AEBL g A ARG K RUUT B2 /2 NR2B 8 R4
(R 45 5 5 7R 5 mRNA ik 584 — SURAE R -
MO 2 B A, AR SO F B 1 5 B I8 7 vk R
SOG4 J5L 6 BN 8 JEIWE K BT B2 2 NR2B 3%
IRHEATRLIN, ARAT) N B AR RS I K, NR2B
FILP NGRS KRG RE REM” —RIA
HNER 12 KITF4f, FIEE 30 RE5HM8, NR2B )5
PIZRIE IR 5 KRR T “OCHN” AHIULHDL, P
I, AD2EEIAh, NR2B AERY - M 2528 4k,
g 525 - MO nT 9 A OGR .
32 RHIZI  EHX NMDA ZRIF B RIER
VERE

CY R CEAY NN RS TS TR e R
NMDA 52V FLA R TE. ——O HR g 335 Bk A K B[R]
Il H- NR1 mRNA %2 /b0, A e 5080 R
NR1. NR2A #l NR2B ik B {2 K. Quinlan %5
TR, AR5 R IR AR BRI b RO B 2 Hh e
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I NR2A [FRIEE, A SCAE K T 2 B g,
Wr bk BIZF 7 RAEAE G 14 KESF1 28 KEdshywr 1 )2
NR2B # F RIS B T B T 60%LL F, gy
Tali AR 7 R, NR2B & (RIA N o) B T
62%F1 37%. WIFIME LI —FE, BRTEE “K
BT Y EE R N2 560 6 NR2B 85 4 33K [ X0 ff)
RS RT3 R SR P 2R R E AN e O AR S 42 R
WBBNYIUT 7 NR2B SRk, BRI RE “K
B O g A B2 50 00 I T T NMDA 5244
WA RIE B 1278, B IA A W] e i 2 5
WA G mT A (PR 2 — 23,
3.3 NR2B 5X#HEIHNASE

KRG 9 RANVEEFIF, ZJash s
SR NWTHE R, SRR TG S A B RIAH SRR 2

Mgk E, &l 2~3 B E Y, —
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B2 S22 D ek, A2 OB, AT DX
LRI RI T D 5 8 Y PR A 5 A N T R s e 25 T
SESRI) P Ak R, AL X AH 2 I 5 5% 58 75 A0
IS RIS AL 73 1 DX, 111y 2 3 T4 6 (Y T P e ke X
W LE PR RN, G T B2 R A
RINARRRIE, IERWT BRI A7, I 5=
AZE T S IR PN )y E 2L AL BT B A i B )22
i N\ PRI S AR AN T REV SR, o i B J2= R o 5
ol HPOEAE . RE R, W BRI
UL E AU T AR AR A A [P T
Tk B R RAMTEA IS5 R, Al AL XCRIE N 5E
FARFAEARA I 9, ALK BN ) DRI ey B
R RIX. AL PG 7R, NMDA 24897 &
KE R BT B2 L~ IV 2 0 28 0 1 2%
P 9% i J5 H3 £V (excitatory postsynaptic potential,
EPSPs)P", [N, Wy )= % & 0] NMDA 32 {4
e IS RN AR N L B 22 8] R R i B R
NMDAR EPSPs #{ 4} J T 2220, A S 5 8 /) il 2R
Ja 12~14 K, AR —MWT 5 )2 2 1R i NR2B *§
FPERSPUA ifenprodil, A Ja W E W B JE T/ 1L
4 0 A1 3 % b WAL IR R 1Y 9 2% (long-term
potentiation, LTP), £ LTP K & & 2%
B R AR R 9 N A (artificial
cerebrospinal fluid, ACSF) 4 Il A\ ¥ 5)) 7] NMDA,
YU SCRTAE LTP AR A i S T v 222, X S8 4 R0,
NMDA %44, 55l /& NR2B 7EWT J 2 I ThAER B
A LU B T B R S B A T AR SR A A O B A
S OCH T G RI<F, NR2B 5 (A RIE TR, [ g
PEERFR IO —FEIEIR T OB, A Rk
M A$ NR2B &L i, 8539 AR M LT
A 5E 4 AERL.
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Early Auditory Deprivation and Experience Modify The Expression of
NMDA Receptor Subunit NR2B Protein in Rat Auditory Cortex”

WU Xiu-Mei, ZHANG Ling, XU Jing-Hong, XU Feng,

YANG Wen-Wei, ZHANG Ji-Ping, SUN Xin-De™
(Research Center for Brain Science, College of Life Science, East China Normal University, Shanghai 200062, China)

Using Western blotting technique, the effects of auditory deprivation and tone exposure on the relative

expression level (REL) of NMDA receptor subunit NR2B protein of rat auditory cortex during early postnatal days
were studied. The results showed that the NR2B protein expression of PND14 and PND28 decreased significantly
(P < 0.05, P < 0.01) when auditory deprivation for 7 days. Tone exposure after auditory deprivation for 7 days

made NR2B protein level increased significantly (P < 0.05). It showed bidirectional regulation of NMDA receptor

subunit NB2B protein. No significant effects of auditory deprivation and tone exposure on the relative expression
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level of NR2B protein of PND42 (P > 0.05) were found. The results indicated that, auditory deprivation and
experience can modify the protein expression level of NMDA receptor subunit NR2B during the critical period of
rat postnatal development. The findings provided important data to the study of the mechanisms for the

developmental plasticity of sensory functions.

Key words rat, auditory cortex, NR2B, auditory deprivation, auditory experience, Western blotting
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