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(# E)B8 BIREMBAE RS EN KR T ENAER o- 8 5-3-53-5-F 545 E B (a—amino-3-hydroxy—
5—methyl-4~isoxazole—propionic acid, AMPA)3{£ GluR2 WA KA &R N-H E-D-KAZ M (N-methyl-D-aspartic acid, NMDA)
4k NR2B WEMEWR , H IS EMT AR ST NEERE LR K CP-154526 THHER . ik K 30 SR BBEHLS L 3
4H . RIS (10 R KR, SR TR 1 1K, B 21 d) .CP-154526 JAyF4H (10 R KB, B RATHRENE | WS HER
PYEST CP-154526,3% %% 21 d) STERAL (10 R, RN T LIREGE AR CP-154526 TH), SRAIG B 3 h, #5E 21 d I H:
ST IMARAEAR RS | o) B R S U AR 3 Wk ST WA AT SR 2 AR Ak, B ER SR TR R S 00 R W) i 4 4 B2 BB (glucocorticoid , GC)
e, e fe A AL F A% AMPA 324K GluR2 T3 & NMDA /& NR2B WHEE , H o LR B HIRM M, &R .8
BExmh SRE W H4 . CP-154526 BT E A SIET 43 30 (118.40 £ 27.36) 5. (191.00 + 28.84) s, (141.60 = 23.89) s, Rk
7 A B R AR s 17 £ T xR (P=0.001)Fl CP-154526 JG¥7 A (P=0.013) ; SRIA NIk sc i rh , W BR4H  NF B 4E  CP-154526 1877
IS B (8] 53 31147 (87.20 + 14.49) s, (145.80 £ 17.45) 5, (106.60 + 14.01) s, /i I EH ik A B 18] 22 F X B4 (P=0.000)
CP-154526 572 (P=0.002) ; 3 FRLH  BFELZE ,CP-154526 G r LM% GC K43 50 (52.61 £6.11) g/l (194.33 = 23.30) pg/L,
(64.17 £ 19.59) pg/L, BEEZA M GC HeBEH B 5 T R 4H (P=0.000) AT CP-154526 18Y74 (P=0.000) ; 7E S AL 5536 b, Xt BB
40 RIBE4E (CP-154526 ¥8¥T 4 GluR2 Rk K- H % 43500 0.227 £ 0.031,0.079 + 0.011,0.169 + 0.020, R H KB T
FERR GluR2 WA -39 5685 BE AR T 5t BB 41 (P=0.000) , IR R AR T CP-154526 J8¥74H (P=0.000); CP-154526 IGITH KRBT &
f% GluR2 ¥ 334 5 25 AR T %t B 40 (P=0.000) ; X FR 40 | RE 840 . CP-154526 YR YT 21 NR2B WP A %3k W F 29 06 2 1 4 Rl R
0.159 = 0.021.0.266 + 0.054.0.168 = 0.018 , i S 4H A BT F MR NR2B WP 3 1 50 55 B 55 T B 48 (P=0.000) , [F] IR & F CP-
154526 G974 (P=0.000) , BB S E FIR 8 FEK A SR 5 M3 GC # BRI NR2B WHRIKE IEAHX (r=0.721, P=0.006,;r=
0.589, P=0.153;r=0.486, P=0.004 ;r=0.868 , P=0.000) , 1 GluR2 &AL A (r=-0.721, P=0.014;r=-0.812, P=0.012) , &5it:
MBMER BUE M GC WE LAY, T ERAEMZ R K R4k k35 1k, NMDA 32 {& NR2B AN, i AMPA 24k GluR2 W R0,
HEITRAEREMNE, CP-154526 W] LABEAB MR BR RUNAT AR,

[ c62R | AL E 0 TVAR s T s 320k AR

[hE4 2 S JR338.27; R749.41 [CEFRED]A [ %78 B #9 }2015-03-28

Relationship between changes of glutamate receptor in hypothalamus of

chronic restraint stress rats and the behavioral despair
Dai Ruoyi',Gu Xiaohong',Zhang Yundong’, Chen Zhuo'
(1. Department of Geriatrics ;2. Department of Neurologic Surgery,Daping Hospital ,
Third Military Medical University)
[ Abstract | Objective . To research the effect of restraint stress and glucocorticoid on the expression of AMPA receptors GluR2 subunit,
NMDA receptor NR2B subunit and the intervention effect of CP-154526. Methads : A total of 30 male Sprague—Dawley rats were ran—
domly divided into 3 groups :restraint stress group (10 rats receiving resiraint stress once a day over a period of 21 days);CP-

154526 treatment group( 10 rats receiving restraint stress and intraperitoneal injection of CP-154526 once a day over a period of 21

days) ; control group( 10 rats receiving no restraint stress and no
{E& T 4B . # & vAh , Email ; 285405195@qq.com, s) group( 8

B H 65 By F R T B
SBIEVER /4L, Email ; 742738605@qq.com,
ESTH: A+ 8§ AAEEEFHA B (55 105c2013jjB10002) depression model. Then the behaviors of rats were observed by

55 HH R < bt enki netrkems/detail/S0.1046.7.20160109.2128.040 htm] tail suspension test and forced swimming test. The levels of glu-
(2016-01-19) cocorticoid in rat blood serum were observed by enzyme-linked

intervention of CP—154526). Sprague~Dawley rats received re—

straint stress for 3 h daily over a period of 21 days to make the
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immunosorbent assay. And the expression of AMPA receptors GluR2 subunit and NMDA receptor NR2B subunit in hypothalamus
were observed through immunohistochemical assay and the correlation between results was assessed. Resuifs:In the tail suspension .
test, the immobility times in control group,stress group,CP—154526 treatment group were (118.40 +27.36) s, (191.00 + 28.84) s,
(141.60 +23.89) s;stress group showed increased immobility time compared with that of control group(P=0.001)and CP-154526
treatment group(P=0.013). In the forced swimming test,the swimming immobility times in control group,stress group,CP-154526
treatment group were (87.20 + 14.49) s, (145.80 £ 17.45) s, (106.60 +14.01) s and the swimming immobility time of stress group
was higher than that of control group(P=0.000) and CP-154526 treatment group(P=0.002).The serum GC concentration in the con-
trol group,stress group,CP-154526 treatment group were (52.61 +6.11) pg/L, (194.33 +23.30) pg/L, (64.17 +19.59 ) pg/L,and
the stress group showed significant increase in the serum glucocorticoid concentration compared with that of control group (P=0.000)
and CP-154526 treatment group(P=0.000). In the immunohistochemistry experiments, the average optical density value of GluR2
subunit in contrel group,stress group,CP—154526 treatment group were 0.227 + 0.031,0.079 + 0.011,0.169 £ 0.020, the average opti—
cal density value of GluR2 subunit in the stress group was lower than that of control group(P=0.000) and CP~154526 treatment group
(P=0.000). The average optical density value of GluR2 subunit in the CP-154526 treatment group was lower than that of control
group(P=0.000). The average optical density value of NR2B subunit in the conirol group,stress group,CP-154526 treatment group
were 0.159 +0.021,0.266 + 0.054,0.168 + 0.018,and the average optical density value of NR2B subunit in the stress group was
higher than that of control group (P=0.000)and CP-154526 treatment group (P=0.000). The tail suspension immobility times and
swimming immobility times were positively correlated with serum GC level and the expression of NR2B subunit(r=0.721, P=0.006;
r=0.589, P=0.153;r=0.486, P=0.004 ;r=0.868 , P=<0.000). But tail suspension immobility times and swimming immobility times were
negatively correlated with the expression of GluR2 subunit(r=-0.721,P=0.014;r=~0.812, P=0.012). Conclusion ;Plasma concentration
of glucocorticoid after chronic stress is increased,and the glutamate receptor in the hypothalamus is changed. The up-regulation of
expression of NR2B subunit and down-regulation of expression of GluR2 subunit in hypothalamus are related with the behavioral de—
spair. The CP—154526 can improve the behavioral despair of rats with chronic stress.
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R (a—amino—3-hydroxy-5-methyl-4—isoxazole—pro—
pionic acid, AMPA) 3k GluR2 W E:FR kMM, 2k
SEAMPA ZAGEIE 155 N IR, PR g B E
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BRIV E BB RSN T B LR shigr . 384 &
CKIFERIKRIYOHBASHTAEME) . SBAREX

WA MR IE 7 d,12 h B/12 h % E 38 (LR EHE 7.00/
19:00), EHBRERERFR(22 £2) C, HIHBELRR X 30%-~
40% , FH K B E PR, BB RToK, SRWEKR T
oG RN AL B O B, BT S B e ROK B, FBELEE
FiREE AR K 3 4 BB (n=10) .CP-154526 IGJT 4
(n=10) T H84 (n=10) , BRAGRBAE A —FIEB AR, 5
AKDB BB B A AL, BER 5 RBGE R, %
AHFFRA B RIRAR B Sk, AR R 4] CP-
154526 WITH R BB T ARE B thiE 3 MR A 28 17 57
B, HARBER, KA 25 om, HOARZ 8.0 om, BisH B8R,
LATYRRINE S B AOT—RI XA EET T, B
REFA B ESIL, AR R S5HR, — iRt A wr
W REFERXBAZHE, BEAREHS NI CP-154526
BITHRBEXS FTHRAMNE | R, 8K 3 h, FLF 800~
1100 #47, %4 21 d, FREERIB CP-154526 JRITH N B 1S
B 1 HiR, 5 HEBEWES CP-154526[5 mg/(kg-d)], 3
ARAFEST CP-154526 MIFEMHAF DMSO YEN SR, BiHRA
21 d, RMHKBRITIUBSHERBA R EP , (B 7ER
fil LT B2 K R — e 2K
1.2 AN FR

$EZ RIEE (glucocorticoid, GC)ELISA %3 (Cloud—Clone
Corp, % H);GluR2 4B 4 kX7 & (BOSTER, # [H ) ; NR2B
5% 41 4L & (BOSTER, [ ) ; £ 4i % HRP frid — 4L
(BOSTER, "hH ) ; M B LEH R 166 (1B200, L 51l )
CP-154526 (Santa Cruz Biotechnology, £ H); B B8 ;
BARAY (BioTek EE); EWR-FMR-HIRL ALY
(1B200,dt 5 1L)
13 REZER

BHAKRER 5 REBNERBLERHBHREHERXR
BEFMEEERZSE L, kmTFE, KELIERE
#4920 em, BNLRSBERT HEH IR PHAT, LB
F SRR LR L R 15 R, SEHTHET 6 min, MBS
IBFEAR 6 min WERBIETE,
1.4 BHEBHRER

BAFT 5 RASMERLR KA BRHFTREHIKE
5, SRIAWFIK IR 1 d e T Bl IIER, ERL R %
KEBEFHERYA 40 cm, ¥ 60 cm IR, KIEHR 30 em, K
(18 £ 3) °C, (K BB Tk Al KR EHS , BRERTCEEBE
KA, B} 6 min, WEIHICFEKRERE 3 min ARSI
(BT IEAS, TRBRBUKEERSD),
15 R GCLEME

YA 22 KM 3 ANME LT 30 R KR SRR
H, FRHIF RIS, RS 28 ZE 0 FB B 3 ml i, K
13% & FH EDTA-Na, T R4S BN, IB5,4 CF
3 000 v/min B.[» 15 min, 3B 3K 4 L ERBZ —FHE L
&, K ELISA & GC ¥, CRH MM ik R
Cloud—Clone Corp ‘ARIF(CRH)ELISA B0 & 50 BiRE,

1.6 BMEEEMAMTR

3 4 30 RARBIMG 20 EEE ,0.9% LR RE R
THIE(200~300 ml); 452 #E AT 1 4%5 2 RS VAR 300 ml,
247 25 min; MAESBENAL, T NETF 4L BFBERD
4 CIEERE 12 h, REERALBE 2000 BEERER T 4 C
{47, FH 0.01 moV/L iy PBS MubiisP R S B e, HE 61k,
R 1 b EREKBA 75% .80%.95% K 1009848 B FRE ©
oK, ZHZREN B AR TSR ERY A, A
JBZy 15 pm;42 CRUKFER RS R A 45 ClEBHH
FRER S h, MBI R EERN., ABABEgEK.
F I . ZHFHE 2% 5 min, 100% 28 2 min,95% .80% L. Wi
1 min, &K 2 min; FAREBYLA 30 min, BRAK PSS
RPEW, 15 min; 1%RBRRERERME 15 s; ARAKFIR
%% ,15 min;0.5%4F L B Y 2 min;95% .95% . 100% . 100% 2,
BEBEAK , % 1 ming ZHRE 2 K, K | min; PHER B
Ro FERDEE BB T RS M Sk, BT
/AR 1.2 YR YR EMZCRANEAR , SE R
RN E, BRI 8 M)A H TR BT
17 %it 2o

FA SPSS 13.0 B AT SR 2404, SCIR IR R 298K +
PREZ (2 + )N, WA WS RITIESE R 27 R
A, T BAER AN E 28 R T AR
SR F LSD—t 3 4T M 22 FIA SRR S22 A A G 4
K F] Pearson #HE43H7, K38 7KHE =0.05,

21 BAEZBLZR

F 1 B AHRE I CP-154526 IGITH A REBRE
AFIHE S 9K (11840 £2736) 5.(191.00 £ 2884) 5. (141.60 =
23.89) 5,3 HBBAFHHEZ RIZERA HITHE X (F=9.590,
P=0.003), [ ¥4 KRR E £ T M (P<0.001),
RIBA KB R A B F i thiE 2T CP-154526 38974
(P=0.013) , ZRBAH G % E X W CP-154526 1RyT M
Xt A FER RSN ] b gt A X220 (P=0.196)

R1 BEABRTVRER(n=5,xts)

Tab.1 Results of tail suspension test in each group ( n=5,x +s )

25 Hi% AFhtaE] (s )
buiice| 5 118.40  27.36*
iRy & | 5 191.00 + 28.84"
CP-1545263657 4 5 141.60 + 23.89°
F{E 9.590
P& 0.003

¥R 1.SD AT A, o S5 RLIAE A P=0.001;b.55 CP-154526
BITH LS P=0.013;c. 5%t R4 LA P=0.196

22 RBMHKERER
%2 B XTERA R  CP-154526 1AT 4K MRk






— 42 —

HKBEMAZEE 2016 ££5 41 %% 13 (Journal of Chongging Medical University 2016.Vol.41 No.1 )

FFI 6 BE R A B CP-154526 36974, 5 CP-154526
BT AR 2 7 BRGETH22 3 L (P=0.000) ; CP-154526 J&57
HAR T R GluR2 WE T35/ % BRI Xt 48, 5% R
At E T BAES & L (P=0.000); B # A KB F L
NR2B WH V4% E & TR, S BAMLER
BAGT#FE L (P=0.000), TiREAKBT LM NR2BIE&
EENER U B RT CP-154526 1GY74H , 5 CP-15452674
ST 2 R RS H 8 L (P=0.000) ; CP-154526 J4¥T 4
KRBT Efidi NR2B W E-F- 3069 B S5 R4 L e, 5%t
IRAM L ZERIGIEE L (P=0.615),

*4 GluR2.NR2B TEE FHXEHEBELLE: (n=8,x +5 )
Tab.4 Comparison on average optical density value of GiuR2,
NR2B subunit( n=8,x +s )

A GR2FHNFEE  NR2BFH el
pogi:E: | 0.227 + 0.031* 0.159 +0.021¢
Ry e | 0.079 + 0.011* 0.266 + 0.054°
CP-154526i8T 0.169 + 0.020° 0.168 + 0.018
F{H 108.680 28.264
PE 0.000 0.000

R A LSD IR b3, .55 NI L4 P=0.000;b. 55 CP-154526
1RIT 4 HE P=0.000; .55 5% BB 41 3R P=0.000; d. 55 i 40 He i P=
0.000; .55 CP-154526 1657 40 Eu#% P=0.000;£. 5% HB4H L P=0.615
25 ABAMESH

BREELRB AN S5 M 6C WE R AR (r=0.721,
P=0.006) .5 GlR2 ¥ IFHHE B MK (r=-0.721,P=
0.014) .55 NR2B #5455 B 2 IE A (r=0.589, P=0.153) ; 3&
HFFIKA BT A5 M3 GC WREER EAHE (=0.486,P=0.004)
5 GluR2 P65 2 AL (r=-0812,P=0012) . 5NR2B
S 2 IEA 56 (R=0.868 , P=0.000)

3 3t #

HGH R A — R IR B RN 2B AT
EREH PR R & o, BRI ORISR B
SR AEAS R 6 A A s el o, KRB AL, f
B, BRI AR R B EIRG , EH SRR
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IR SR SRR FVASE SMARRESS L, A IRE
H 2 RBFFTIE B 1S M IR A N GA 21 d B, R BN
FE AT g 2 FARAE LA R 0 A kA0 2 oy B S
e, B ISR AE IR , A B 5T R P IR 48 17 3
21 d LGS N AR, ALK HACRHIR
FEHH CP-154526 FE R HABFT I A AT B0 R 3
JEAT R R, AT HPA JhE M,

7 S 58 SR FH 8k B S 6 RN 58 38 E ik S2 86 0 & 48
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B2 206 P S8 e Pk SE IS SR 4 T AT (B 58k 60 TR 30 BR
8, B D AL TR A sh 7 A 4 B AR SR
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fIE®),

FEIR I8 Pk AR B LI 18 M N K RA B
A [R] 30 , 38R 5 WL B B A S S8 A & 18
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WA RABERRE S B F 17 4 o LT IR
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2L FEHEIER T ARG R, A &t
KB ERAE , S T8 MR AR RS, [RlA,
SCESE Al W, CP-154526 J6¥7 4L R BLLA b SE 38 ¥ b
100 A BT RO A KR, LA CRHIR #EHi5ICP-
154526 7] B A5 PUIB R A IS AT A4 BURES 1
SRA LB B IRSRRIRE ST

ELISA SEI6 7%, g R RIS GC #e B Bl
BT R, R B KR HPA #iE 4 TFIT
BERZS T CRHIR #5357 CP-154526 THUE , KR
ME GC ¥ B W B WA F Rz 4l , 5% B2 TP 2.
7, 5B CP-154526 AT ] HPA i MM, A
BB NS BRSP4 A 43 W R
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) GluR2 T 3 BB 0B, LI EEAE AMPA 324K
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W B R A HIB, CluR2 A TR, BESEETH
W, HES LTP, 5152 T AN Re vl B kA,

ABFITE S S H G s, R BN R
BSXTBAMEL, T L GluR2 W2 Rk,
NR2B P EF RGN, 1T CP-154526 16J74H KB,
iR GluR2 R385 W) & T X FR4H , (2K TR
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EEEZESBAMLEEER, TILNEE, TR
fisi NMDA 3%{4 NR2B T35 AMPA %A GluR2 I
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WL N BE CRH 43, X218 4 R 35 - Glu~
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R, 45 F NMDA Z &4/ MK-801, 7] B
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n, WA SR AT AN, FEARSLE i Pearson
AR 52247 Bl LB BB R s Bt IE] F0 58 38 Wik A sh it )
513 GC ¥ A NR2B W4 %k 2 EH%, Al
GluR2 WHRE R MR, HHBHENEARTRE
IR EERZ IR R GC ¥ E 54T R R AH
FERER, I3 GC MFE UK R EIRZ I H
L HEF KRBT REERE,

iR, MECRAT M GCE LAFT
A ERZ AR E4k I, NMDA 3%{4k NR2B
W HEFRIE M GC WRBEHEHN, T AMPA 3Z/&GluR2
WHW D, AT R4 ERASHSE, T CP-154526 18
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