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(B P IS K24 E A Bl 222 58, V8% 710062)

NS MRS T] $0L P 7R A0V B (chronic unpredictable mild stress, CUMS)iE & MARKEFT R & 4
W 5- R 1A Z 8 (5-hydroxytryptamine receptor 1A, S-HT1AR)ZF A 5/EH, MHI AR N-FH I3L-D-K
2% % % (N-methyl-D-aspartic acid, NMDA) 3 {& I o - & 3 ¥ B 3 5 % 88 N 2 (e-amino-3-hydroxy-5-
methylisoxazole-4-propionic acid, AMPA)SZ K520 , @i @57 CUMS SRRy, 45 N AR 5 K R o
R F ST S-HTIA 2R . 245 1E % KB D ES S-HT1A ZEEHR, W8 KREEASE, HR
FERE K g 22 T3 | ™ 37 52 30 R B 8 S 50 55 VA X R BREA 747 224, 32 A Western blot FiI ELISA J7 754
R B4 219 5-HT1AR Fl NMDAR Fl AMPAR (9 58 3.6 (4 22 3K LUK BEIR K F- o Z55R o, 5] g
M, CUMS 41K BRI IIARFEST y, 55 S-HT1AR . AMPA 2K H) GluR2/3 T 3L ik K i e 1k W B AIK,
NMDA ZZ{&[) NR1 F1 NR2B W33k KB fb @ 28, 1EH% KRG DTS S-HTIA 2R H 5
WAY 100635, sh¥15 H2R ML AMPA Z/K, NMDA 2Kk KBtk FHY5 CUMS 4ME; #5
5-HT1A Z A& 3)77) 8-OH-DPAT RE i 4% N 075 T 19 iR ek A o UL 45 B, CUMS 5 £ M AREEAT N 5 5
5-HT1AR i35 NP, AMPAR ik KRR IL KT BN, NMDAR 3Rk it R e bk P& A 6. 5-HT il
5-HT1AR = A UM ARMEH o S-HT AR S sl I HT M AR/ FH 5 B IR NMDAR 2 ik i K2 bk F, #2785 AMPAR
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Fh i LR AL K3 TG

M PER AT I LR AN SEBAE; TS S-HT1A 3Z{4K; NMDA 3Z{&; AMPA 321k

B&45

Wit TR AE & 26 BT, A SHNAR & LR HLI
5 TR SR AT BOR Az B . BFSEIA R, L
FAE S5 R AARAE () FE 22 S R, iR R AR ML 5
JEHR T BRI T S PR B Ui Stockmeier, 1997), Ff
2] AR 24 1045 (Anisman & Matheson, 2005), IT
SEAESR, A 2R S A2 R S IR R AR B G R IS
472 (Berman et al., 2000), & BIAFSE R,
PALGEAS 3 T R R PT BRI AR A& A B JEAS R R, T4
GRS ILZ R R — BB RN Bk, B
JF PSS A v B SIS 3o o 5 A 2 R 3 JoT =[] Y
KR, X TR aR A A= HL BA 2 L.

BT, E SN ARAE A B AT AR Y
Y 25 B 2 3 2 R AR VRS AT IR L P R RN I

Wk B #: 2012-02-20
* S A FE ARl 55 2 R B 42 (GK 20090101 1) B | .

(chronic unpredictable mild stress, CUMS)HI AR A
A, CUMS AP BERLH 5 AN WA AE i A
RS AT A 2% A2 AT 8 A R ik 14 B 3l P 4 Al s
I (Willner, Towell, Sampson, Sophokleous, &
Muscat, 1987), T IEWABKEWF 5 th i S fe 2 1 ki
X, W NFARBEMEITT N L, % 5-R7 0
Jit(5-hydroxytryptamine, 5-HT)GE#H L £F HEBL 5T . 15
R WA S 2 4 T R BN B BT SRS
5 A SRR X o B AN I I8 S ) e
MK, BT 32 W I 3R A ) B BURR DX, 5 g R A AR
JiE %) A A 5 U AH 9 (Sapolsky, 1996).

5-% (5 )i fe pl 22 D BEAIC T S A8 LA AR AE 1Y R
AR BN 2 —, I RVF 2R 25 Yt 2 B T ek
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G OS-HT K P AF & Al . 5- 58 01 52 1k
(5-hydroxytryptamine receptor, 5-HTR)7ZE I ARAE 1
gk PR R AR 245 10 25 BRAIL R vh A 5 AR T . A
KE/DEAE 7 Fl 5S-HTR, BP: 5-HTIR, 5-HT2R,
5-HT3R. 5-HT4R. 5-HT5R. 5-HT6R. 5-HT7R, H.
KAERGF TR SERE, 7 Fh2EAL 0] 43 2 A A%
B, VFhh, 2002), AT, HEIAKH SR 0 1A ZK
(5-hydroxytryptamine receptor 1A, 5-HT1AR)J&5
TERIE X R B VI Z AR Z —, TEMAR R A= b i
t 5-HT1A Z AR FRIX BB A PR, F i
ff, 2010; Lopez-Figueroa et al., 2004; AyF: 45,
2005). AL, FLH A I8 5T 2R A U AN BE 58 4 il R 4D
B GE B9 & 9% HL B (Budziszewska, Jaworska-Feil,
Kajta, & Lason, 2000; 5K#%, EEE, 2005; 5K4E,
2005), 1T JLAE AR SE R B, AR &4 S
1 DA HMK VTR, N-HUHE-D- KA Z R (N-methyl-
D-aspartic acid, NMDA)3Z A5 [ i 7% A & 2% VI /Y
KFR, NMDA ZARFEHUREA W2 T Al
(Berman et al., 2000), A #F57 & B NMDA 32 {4 F1
o- 2 KL 2 OB 5 0% N iR (a-  amino-3-hydroxy
-5-methylisoxazole-4-propionic acid, AMPA)3Z A4
Z 57 NEPEIARR kA, —FHEMEAEN, HAEN
n] BE A [A] (Berman et al., 2000; Legutko, Li, &
Skolnick, 2001). HEAT WL, REFAANAR % A= 5 5-HT
Ko 5-HT1A SZAA R 2R K H NMDA Fil AMPA 52 4
A —E R, (BLENEPEINAER & A b 5
5-HT1A 2RI 2R B H NMDA il AMPA 3Z {42
[ 7 e e HEEARE T 5 G &R HRE AT 4 .
W, A ST AE N7 08 PR A AT SO I AR R B
I ELAE b, 8 S5 B S 5-HT1A 24K
#zh3) 8-OH-DPAT 47051 WAY 100635 )5, il 44
HARART R TR w22 I WA S 40 S B2 4%
L MEL SN YIAT A4k, 18 F western blot #1 ELISA
Ji KIS CAL X P 5-HT1AR #ik . NMDA 52
TR H AMPA SZAK 335 K iR fk, 81 5-HT1AR X}
NMDA Z &l AMPA Z A5

L BRI

1.1 Sz o4

{et R Sprague-Dawley K EL 40 H(250~300 g),
B PE 4 rh EEAIFSE e S g sy b AR A L S iR R
— LGN PSS, H R TOK . Hi BN 2 Ak
BRZRHYIBENL R 4 4, A4 10 2. xR/
ER/KZH(CON/SAL ) 18 MEAS AT 50 DA R A 38 A=

FRERIK A (CUMS/SAL 2H); A8t AN I 150 D et Az 33
/5-HT1AR 305720 (CUMS/8-OH- DPAT #H);%} &
/5-HT1AR #5PU5IZH(CON/ WAY 100635 41).
12 SEIarsl

Anti-5-HT1A, Anti-NMDA (NR1), Anti-NMDA
(NR2B), Anti-AMPA (Glu2/3)¥0 T2 [ %5 B >
A, INZ GAPDH W Tt 2 & A Y H AR A R
/3 F]. NMDA I AMPA Z{A#§f2fk ELISA i &
W F 3 [ R&D A Fl . 5-HTIA 3 & i sh 7
8-OH-DPAT A3 [H sigma-Aldrich 2 &) 728, FhPT
| WAY 100635 U1k Sigma 2577 i o g 7 A4 5E 57
1X(51600) 3 [E Stoelting 23 7] 7= & o W VE ST (1
wL) kb S O R T
13 FHi&k
131 BRMAEMEESMEFS KELEH
HHIRK, 256 18~24 h J5 FAR o LA 2% 2 Eb 244
40mg/kg JE T SRR, K K BRI 2 T 7 A A,
2 8 K BRI 7 A4 5E 07 ] 3% (Paxins & Watson, 1998),
[ K BB Th b (AP 4.8 mm, RL 2.4 mm, H 1.2
mm)fE A — EH4E 0.9 mm, K& 14em WA HLIIA
BNER, HARMERKITITREE . K534 Ak
HEYOK, HAT 3 RERERES TH&SHR 2 1940,
— JHJE B A 5L . CON/SAL 4 IEW IR, 4
JE i R T S AR BER K 1 pL; CUMS/SAL 4H: 1E
CUMS Ab 3 i [] B 4 Jo] v et v ) A BEER K 1pL;
CUMS/8-OH-DPAT 4H: CUMS 4bH, H 455 il
L4} 8-OH-DPAT (10nmol) 1uL (Joca, Padovan, &
Guimardes, 2003); CON/WAY 100635 2: iF 13,
HF JE U LI ST WAY 100635 (30nmol) 1uL (Joca
etal., 2003), 7ESEIRIYEE 1. 7. 14, 21 KifF Sl
HH Y EZRT, R, RIEE, 245, 2011),
2y AR AR K B B, SR ARG (1 pl)2)
W52, 1 min NTFESE, 15546 1 min B 1R 259094 - 9%
&, BEENGIHAEEN 4 I TR 2,
Jf-H FH western blot Jy ikl P 5-HT1AR |
NMDA Z{A&F1 AMPA Z{K[3RA, H ELISA Jrik
Kl NMDA 2K Hl AMPA 24K W fR AL .
1.3.2 CUMS #E&IggEST  HAIE S kS IL#
FPAEQ2011), REAEMFE, RAREMA 24 h,
WG 5] 24 h. 4°CHKOKIEDK S min., 45CHUKIEK
5min, 257K 24 h, 25 24 h, J 2 1 min. KPR
5 min, HHEHCEL 24 h IR RSO EE, BEHLZ
R 21 HN, B H—Fh, TRz 2 1K,
(R o AN e i 2 B, el 3 AN i TR} SR Y
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", CON/SAL #41. CON/WAY100635 ZHATAEfa
B, IR IEEYOK . BHESBIES 1.7, 14, 21
R, NaEst 21 Kig, 56 22 KT
FoK AR 5505, 5% 23 Ritfr B RS i T
1T MER
14 RENZE

SRS EE 1, 7. 14 A 21 Kfdoe i 4125
Y K BT AR SV R, SR E AR AR =
GE 1. 7. 14, 21 REYMAKRE - 55 1 Re9ikE) / 551
KR x 100%.
15 TAZEUE
151 #EAKWIFMIR SCERTIERRMR LR
] PN VI Sh ek g A ROk, B 28 R CE: 2 4~k
L, H—A> 24 h, PURIIRA 1%EEHK, BEEM
24h, —HEEA 1%HEHK, —HEEAFK, 24 h 1Y
REHOK)E, AT MK IS RESC R, [RlET 45 T
B H KRB E BRI — 1%8ERK, —iRakg
K, 24 h JEIN SRR IEFE R, ISP 0 BEK D
TR MEOK R & R = BEOKIHAE / BORIRTEFE x
100%] (FEF 45, 2011).
152 HIFXE LI EH 100 cmx 100 cm x
40cm, DU JE AT 4 v PR A T 35 AR 5 A o B AR
BT Video Mot2 &2 HERshWAT o Ml 43 H7 F
S BARL T, BRI, ARG T FE
Hiu e P TR A 4 Sh 25 AN RS CHFRIREE T, K oh
YO BCEERE GG, WS S min WIE SN OL. W
FANR () AKFZEAT &S B EE O ASRHS; (2)
B RE: BRI TSI 1 em DL EAYIK
B Q)AL BMESEVERIREL, st E
KBy T EHE 0 MBS o . B
S T PRAR N AR R, TR b — HOR B A,
Pifasgm F— H KRBT HEER T 45, 2011),
15.3 BRI 7F Video Mot2 BHZ Hirsh¥
A7 R Wi o3 By 2R 58 T 47 B R 5L % (tail suspension
test, TST), SE 5056 & BB FE M TST AT R4
M. WAL I T AT, R,
FEARER 1/3 AbFTE 72 K BB 2R | 5 min, R Tail
suspension monitor (f&[E TSE /2 w])ic % HA sl
] o i o0 B — U R AR N 5% BR ) B SR T T
Pasgm F— HK BB R .
1.6 Western blot 323§

BHRBTAT MRS L5 RS 24 h Wk
AbTE, BB T A SO NI o A, — 1
AT HdsgEn, 55— T-80CIkKFH#sH.

Fie BCA RiE 145 4 A if e BAE R, AR
2 10% SDS-PAGE /M EiJa, 44 C. 18 VIH/E
1h 20min $4%% 2 PVDF [ I; 5% M5 058 % i ) 4]
1 h; fE—PURWH 4 CHF KR, EPEE1E HRP
FRe AP R s E IR E 1 h, B-actin 1E
W2, ECL Kol 7, X el iet. whik, R
HiE Syngene 23 FHY G:BOX #EHE G 22 48 i 2 H:
BOCEE B, B IEH X R Z R 2k 5 NS
HREELIE R 100%, #d8 [m]— R FH e A 52 00 H
T HNSHOUEE EHFT I .
1.7 ELISA #&:

W& 0 — O L ZURR L, il 10% ik 4145,
W, B, BRI, B-80°CUKA 45 . 4% ELISA i
A G UL B TERAE, TS AE 450nm KD ot
JZ(OD fH), THRHE MR
1.8 HuEAIE

K SPSS 16.0 B A-Ab FEECHE, Hds L2
+ pRifEiR (Mean + SEM)#R, 2H W) 22 57k FEA D 3%
J7 22431 (one-way ANOVA), 4[] £ & H4i47 LSD
o s AR HE AR fb B A LR I E A2 T 25 A A
5y, p<0.05 FRFEGIF: B WEMZER, p<0.01
FoRAW B EEES, p>0.05 FRTLEEEER.

2 4%

21 KREMNELER
HHRBRARE KRR LA W E2E R,
F(3,23) = 25.715, p<0.01. 7E 21 K, CON/SAL 41
(n=6) K BUiAE 2 W L THE&#H; CUMS/SAL 4]
(n=6) K B/ & B A7 pr 8 4, (H 385 K S50 X
CON/SAL #2218, 2 5 W H & % (p<0.01); 5
CUMS/SAL 4 AHH, CUMS/8-OH-DPAT 4 (n=6){4
TG RKOR I B 5 T 5 (p<0.01); 5 CON/SAL 4
H L, CON/WAY 100635 £ (n=6)14 54 K R A1k H. 2
SECH W (p<0.01) A1 1.
22 TAFEMRAER
221 HEKBIFRU AL KB K A O 2 72
JEAESS | KREEATIF RG2S, & 21 K&
SYFNNLIS, A 2R BROGTHRE 7K O o2 A B A b 35 1k 22
5, F(3,29) = 16.472, p<0.01. 5 CON/SAL ZiAf L,
CUMS/SAL 21 K B XT B8 7K 1) D 22 2R A i 35 B AIG
(p<0.01); 5 CUMS/SAL #1#It, CUMS/8-OH-
DPAT ZHBH 7K - 50 2 12 755 (p<<0.01); 5 CON/
SAL ZHAHt, CON/WAY 100635 ZH AR 7K I 4 24 i
F AR (p<0.01), fnld 2.
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—— CON/SAL
S 020 —#—CUMS/SAL
£ (16 —® CUMS/8-OH-DPAT
4 —— CON/WAY 100635
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Fig. 1. Effects of different treatments on body weight

change. Rats were weighed on the 1%, 7 14", and 21%
days of the experiment. The body weight change was
calculated as changes in body weight(%) = (body weight
on dayl, 7, day 14, or day 21- body weight on day 1) /body
weight on day 1. Mean + SEM, n=6.
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Fig. 2. Effects of different treatments on sucrose preference.
Mean + SEM, n=7~8. *p<0.05, **p<0.01 vs CON/SAL; ##p<
0.01 vs CUMS/SAL.

222 HIHRE KAKREVGLE PRI hER
PR P R R 25 R ORFis 3343 F(3,29)
=5.411, p<0.01; T HE(E5: F(3,29) = 20.511,
p<0.01; HFMBMifEsr: F(3,29) =8.119, p<0.01).
22177 21 KN A T T D I A R/ s A S
25)5, 5 CON/SAL 4L, CUMS/SAL 4H K
FEW 392 56 v 4 31z 245 53 Y 8 25 R AR (p<0.01);
5 CUMS/SAL ZHHl kL, CUMS/8-OH-DPAT 41 K il
K18 S5 40 A7 o 2 PR R (p<<0.05), I E2 2l Al
H I &A1z 20 A i 2 45 5 (p<0.01); 5 CON/SAL
ZHAH L, CON/WAY 100635 HAE/K iz s ihi A
1 PEREAIK (p<0.05), T B sh Al H K A& sh
P30 . 25 AR (p<0.01) . TmIAT 3.
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Fig. 3. Effects of different treatments on locomotion (A),

rearing (B) and grooming (C) in the open field. Mean +
SEM, n=7~8. *p<0.05,**p<0.01vs CON/SAL; # p<0.05,
## p<0.01 vs CUMS/SAL.

223 BREER SHAKRBERAZNELEALL
A B ENE S, F(3,29)=7.317, p<0.01, 5 CON/
SAL ZHAH Eb, CUMS/SAL 21 K FUE R A sl 114 Bsf ] %
TN (p<0.01); 5 CUMS/SAL ik, CUMS/
8-OH-DPAT 2H £ F& A~ 5l i 1] #% k35 45 S8 (p<0.01);
5 CON/SAL #HAf1 Hz, CON/WAY 100635 2H K fl & 8
AN [A) B ok 3 1 i (p<0.01) . TNIE] 4.
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Fig. 4. Effects of different treatments on immobility time in
the tail suspension test. Mean=SEM. CON/SAL: n=7; CUMS/
SAL: n=8; CUMS/8-OH-DPAT: n=7; CON/WAY100635: n=
8. * p<0.05, **p<0.0lvs CON/SAL; ##p<0.01 vs CUMS/
SAL.

2.2.4 Western blot X3 455K  CON/SAL #l
CUMS/SAL 4 K filiff & 5-HT1AR A 27 B,
F(1,11) =7.285. 5 CON/SAL #ft, CUMS/SAL 41
KETEE ) 5S-HT1AR Fik il i 2 T B (p<0.01) (&
5), CON/SAL #1. CUMS/SAL 4. CUMS/8-OH-
DPAT #H 1 CON/WAY 100635 2H K il & AMPA %
& GluR2/3 WHEFR AT 2 5 3%, (F(3,26)= 12.283,
p<0.01). 5 CON/SAL ZH#f Lk, CUMS/SAL 2H K i
T AMPA 21K GluR2/3 FikH ik F [ (p<0.05);
CON/WAY100635 4 #% W & F K& (p<0.01); 5
CUMS/SAL ZH#fH, CUMS/8-OH- DPAT £H K il i
o AMPA 21Kk GluR2/3 ik 2 E THRE (p< 0.05)
(1 6). 441K Ui NMDA 5Z{& NR1 il NR2B %
AR 2SI (NRI: F(3,24)= 5.595, p < 0.01; NR2B:
F(3,25)= 7.291, p < 0.01), 5 CON/ SAL ZH#fLt,
CUMS/SAL 4 KD NMDA Z{& NR1 ik
5 EFHE5(p<0.05), NR2B Fik by i 3 7+ 5 (p<
0.01); CON/WAY 100635 #H KL, NMDA 3214k
NR1 % ik # CON/SAL 4 & # T} & (p<0.05),
NR2B ik CON/SAL 41 H% i # T (p< 0.01); 5
CUMS/SAL #HAH, CUMS/8-OH-DPAT ZH i K i
7 NMDA 2Zf& NR1 Fl NR2B ik i i & FE{K
(p< 0.05) (K1 6).

225 ELISA XIZER CON/SAL 4. CUMS/
SAL #H .CUMS/8-OH-DPAT 41l CON/WAY 100635
R R AMPA 32 IR W IR fb K F 22 5 B 3%,
F(3,31)= 48.286, p< 0.01. 5 CON/SAL #AHlL,
CUMS/SAL #1 1 CON/WAY 100635 #H K Kl &

AMPA 57 14 5 R Ak 7K 7 i 5 25 F B (p<0.01); 5
CUMS/SAL #HAH, CUMS/8-OH-DPAT ZH iy K Bl
6t AMPA 3Z ARBEIR LK T 8 & T (p < 0.01)
(Kl 7)o £ 2H KB NMDA SZ AR B R ALK - 25 5
M i, F(3,31)= 57.899, p< 0.01, 5 CON/SAL 4
AH kL, CUMS/SAL 4H 1 CON/WAY 100635 2H K fil i
L NMDA ZZ AR B8 T /K T 1 25 T 51 (p<0.01); 5
CUMS/SAL #HAiH,, CUMS/8-OH-DPAT 4 1 K Fl
6 NMDA SZIARBE R b K - i 2 1A% (p< 0.01)
" 7).

Al CON/SAL CUMS/SAL

GAPDI!

B.
200

180

160 |- I

Relative density of 5-HT1AR
=
=
T

100 : '
CON/SAL  CUMS/SAL

15 CON/SAL 41l CUMS/SAL KELifF 5 5-HT1A %%
[LNIBE o

Fig. 5.
CON/SAL and CUMS/SAL groups detected by Western
blot. A: Bands of 5-HT1A R proteins in hippocampus. B:

5-HT1A R expressions in hippocampus in rats of

Comparison of the levels of 5-HTIAR expressions in
hippocampus among different groups. Means + SEM. n=6.
*p<0.05,**p<0.01vs CON/SAL; # p<0.05, ## p< 0.01vs
CUMS/SAL.

3 it

CUMS A5 5 PR BB A 0Lt 5 N S PR AH AL
A AZ U E IR (Matthews, Forbes, & Reid, 1995)1Mi1%
SRR, BTz W TR A A L ST AR 2 )
o

TR E S R TS 4 0 S X, R Y AR A
FEG G, B R BOE S 5-HT . Glu S 2
2535 Jit Mo Z AR U8 (Drevets et al., 2007; Luo, An,
&Zhang, 2008; #E ¥ 4%, 2011), 1@ MEN#W AT 5
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Fig. 6. AMPAR (GluR2/3) and NMDAR (NR1 and NR2B)
expressions in hippocampus in rats of CON/SAL., CUMS/
SAL . CUMS/8-OH-DPAT and CON/WAY100635 groups
detected by Western blot. A: Bands of AMPAR (GluR2/3) and
NMDAR (NRI1 and NR2B) proteins in hippocampus. B:
Comparison of the levels of AMPAR (GIuR2/3) and NMDAR
(NR1
different groups. Means + SEM. n=6~7. *p<0.05,**p<0.01vs
CON/SAL; # p<0.05, ## p<0.01 vs CUMS/SAL.

and NR2B) expressions in hippocampus among

1323
400
#i
I .
350
"‘_I &
<
E 300
= *k
250 ¢
200 : : b
v N Sl o>°
S o5 » 1 o
Co\“\‘ \y{h‘b Y N . \}1?‘\\
(2 ks R\
L\N\ cO
1000
£y
900 B _L e
R
o 800 +
g
= i #
Z 700
600 | ’—L‘
500 \) 1 L P‘ 1 rb-’:
o ol o \@b
CO\‘\ C\)@ 5‘-,‘?:"0‘(\ R P:{
C\ﬁh CO\‘\
Bl 7 KU AMPA SZARBER b S NMDA 52 (K
Rk KT
Fig. 7. AMPAR P levels and NMDAR P levels in
hippocampus in rats of CON/SAL . CUMS/SAL .

CUMS/8-OH-DPAT and CON/WAY 100635 groups detected
by ELISA. Means = SEM. n=7~9. *p<0.05,**p<0.01vs
CON/SAL; # p<0.05, ## p<0.01 vs CUMS/SAL.

R S5, (5 # A1) g 42 b (Nacher, Pham,
Gil-Fernandez, & McEwen, 2004; Jayatissa, Bisgaard,
West, & Wiborg, 2008). 13 iff 57 =B, MR nl &
B CA3 DXHEMARAN M VU 58 43 3 S W 5 s e
DD, 0 v U R ] R 41 B 5 4 (Duman,
Malberg, & Thome, 1999; Carozzi et al., 2009;
McLaughlin, Gomez, Baran, & Conrad, 2007). AR
i AT 2R T . 24 . AR BN (McEwen,
1999). E.Z, NS R D258 5 D) RE A (2 AR
KA E A

5-F2 (Ol VSl — i B B 1) B 2238 o, S 2 A
WATNRIA ., WREHOBE . BN BGEE
FETBYE | 1545 AT 45 (Bleich et al., 2007), A 3¢ 5-HT
SJIMAREE K& A BT LU 22, AR N € B R AR I 114 52
9 R W 13 0 2 R U > S BUM N 5-HT A i 2
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(Leyton et al., 2006), Py 5-HT fifl £ 4% 15 )l 55
(Benkelfat, Ellenbogen, Dean, Palmour, & Young,
1994), ISR, BRARR B D 5-HT & & i
FHREAK, 5-HT3B Z A8 FI3RIAF mRNA F kK-
WETE, W25 TR S SR 5-HT3B 521K
FIA M mRNA K, FE S-HT & &R 2R I7 1
H (L, 955, 2011). M HEI R SR T
5-HT /KF F R, 5-HT1A 26 F %, @& 5-HT &
FIHEMK T (Drevets et al., 2007), ¥ SyF5F 5-HT
AL DLt P Ny s | R By AR FEAT R (Luo et al.,
2008), AR EIEIG TR R I S-HT $H&o0 .
ZERREIR, 5-HT W EEREAR . HTHMAR LY BERY N2 fir
P S-HT /K, J52m S-HT ZIR% . 5-HT Z{k
MR Z, SR H AT EINY S-HT1A Z 425
ABIE X RV Z AR Z —, 5-HT1A ZK)E G i
FBIBRSZAR, 250 TR K2 g5 | SMIke |
FR 88T B 2537 (Lesch & Gutknecht, 2004; Sharp,
Boothman, Raley, & Quérée, 2007). S-HTI1A Z{K7E
i N BRAE R S I 32 AR 2 o A Tl L R i
e Z 5l S rh 200 . AT i A
(Celada, Puig, Amargds-Bosch, Adell, & Artigas,
2004; Sharp et al., 2007), 112 4E 1% £ o0 e B EE
AR H B 321K (Verge et al., 1985), S-HTIA Z{K
15 5 ¥ T 2 08 3 5 AR B OIR Y R 5 B TR MR
(CAMP) A= i, WE KB, T8 B il 14 28 il s
FEL 57 171 i 0 40 9 %00 (Miiller, Carey, & De Souza
Silva, 2007). JREA LIS KA H S-HT1A Z k4
TERIHGE A 58 42—, (H 28074 AT 4
B S-HT KM 5-HTIA ZIRRIE TR, (U
AT B 55 (2005) (149 BIF 58 WL 4% 3 90 A1 5 B8 3 v il D
5-HT1A Z AR mRNA KR40 w28, S 4 ot
FERB, TEIARIE B8 hiH 5-HT1A ZAKMEE &
NTF BRI, F @M, 2010), 5-HTIA Z{KMH
mRNA ik 2 Z 8 /> (Lopez- Figueroa et al., 2004),
FL AR P ST R WK 2y ] B IniiE & 5-HT 1AR
SRR T3 3 5-HT {5515 388 1M 35 21— it
ARV (Corradetti, Le Poul, Laaris, Hamon, &
Lanfumey, 1996; Fornal et al., 1996), 5-HT1A 3Z{&
B0 7R B 0 R AT e L AT SO R BR AT AR
ZAE BB HE S-HT1A SZ RSP0 BB (Mufoz &
Papp, 1999; JEEEM %, 2008), #. NIGEREN . ik
PEVE INLVE R AR B )58 (SSRIs) . = HAHT Ak 24
(TCAs) X H Bt s R 7e 7697 (ECT) 5, 42 i B
Beo 27 I oS fil 5 S-HT1A ZARME 507 i&

7 RAEBUMARYE FH (Savitz, Lucki, & Drevets, 2009).
ARSI LET R I CUMS 2K BUE R IMARKEFT
AITRIAS, D S-HT1A ZARAYFIE T . Dk
4T S-HT1A SZRFEHH] WAY 100635 1] 5] 2 K
BB ARREAT N, W E CUMS (1 [A i i 44 7
5-HT1A 23 zh %) 8-OH-DPAT N1 LA i ol 36
N5 A& B IARFEAT R o X — S 25 A T 43 5
B O 0 | A & A 5 5 5-HT 1A Z AR/ %
YIM G,

A5 B R T H A2 1R e PR R AWAR & A 1) — A
JE P NMDA 2 (R 7E A AE () =2 5295 B A= B K i
B2 36yT T A EEAE R . NIRRT RS S Glu /K
T, i NMDA 32 B 0S5 SO Al (E
FV 4, 2011). M@YERIKAED | R IMAERFETT U,
I 7E L 3 A [A) B o0 i 45 7 NMDA 32 {R 45 1 7
MK-801, I B} i 1Y) % fift o7 33015 & B AMARA Tl (R IR
g, ZAS L, 2009). A H LS AR BUIAE S NR1 I
NR2B HY&REAR W E T & (R e, HEE, R
H, EFE, ff1E, 2008). NR1 3L NMDA 2Z{k
2H BB WA AN AT /D 1) 7 B (Wang, Da'Vila-Garcia, Yarl,
& Gondre-Lewis, 2011), NR1 SRpE/N R H ™ &
(15 IR B (Fang et al., 2011), HiFRikEAL4
%] NMDA ZIKMY#IKY)HE. {H NR1 5 NR2A
LRI A7 7 B A 8 4k 1 2 T2 U9 ity 1l 1 e T 2 o3 DL 7
P (Fang et al., 2011), N FMEIIAR & 2L SHUMERiG
I RIS IR FIE A =W I NI A (18- A IR NS
(Ampuero et al., 2010), KL, MARLES NMDA 22
KR %Y, NMDA SZ R85 . 451 TR Ak K F-
(R R 1) 2 i A 48 R G T RE -

AMPA 7 438 20 39 BE Vel 20> W 145 28 8l 4 it 3
PRSI A A AN S ], 2 R 0 PR R AR [R] A B
BB R, L RE 3 A R P A 48 8 3% BT (brain-
derived neurotrophic factor, BDNF) mRNA {3 ik
(Legutko et al., 2001), AMPA Z &5 4157 NBQX A
DL R BH 1F S % i (ketamine) A8 JT AN AR R AL, )
AMPA 2 11 ST T B8 78 SURE TR 5 | & i e Am AR A
17 ok BB A 1F ] (Koike, lijima, & Chaki,
2011), HA B R, KIPTIABZIGYT vl 34 hn
AMPA ZIRTER B D 1) 235, a4 T 3IETT,
AT 0K A B S5 B RN SCIRAAR AMPA 32 R 1 22 24
X 831-GluR1 Hl#2 24 [k 845-GluR1 Y % 2 1k
(Svenningsson et al., 2002), #F 17ijd 2 i 7 H 58 fil /%
i IREAITE T o GluR2/3 J& AMPA 52 1R it 5 2L 3,
TE AMPA ZZARA F 5515 18 MR Z AR R W)
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YRR e B A VE I (Wang et al., 2011), F&
TS B 25 3 WoR, CUMS 41K BUTE 2 BLAM AR kL
7N R, ¥ 5 NMDA 3Z{&fy NR1 I NR2B ¥
KR35 M NMDA Z AR IR ALK - T+ 55, AMPA Z 4k
() GluR2/3 V. 3 11 2 35 B2 AMPA 32 1A 1% 1k 7K - [
o DA 25 R, N RE T i & NMDA 32 {4 F1
AMPA ZIRZ5F 5 D) RE AR Ak S5 AR & AR SR ARG

PARESIE T | 2R SRR MRS 41T
W A & % Y i) & & (Hashimoto, 2011) ., 5-
HT1AR H35H07 WAY 100635 BEJE 5 NMDA 3714
FEPLH MKS801 %L I (Wedzony et al., 2000).
NMDA ZZ{K ) NR1 W HE 2 5 5S-HT1AR #0640 R
Vi % i I P 200 AR A 45 7 R 22 AR B A T (Salazar-
Colocho, Del Rio, & Frechilla, 2008), NMDA Z{fK
PUAl MK-801 3% GLAN th 5-HT1AR B %
(Wedzony, Mackowiak, Czyrak, Fijat, & Michalska,
1997). Hill# S-HTIAR 304 Ho fi il K R )2
NMDA 3Z &4 5 %) 28 fill 2% 7 (Edagawa, Saito, &
Abe, 1999), 5-HT1AR MF5H05] WAY 100635 By 1
FHITEE S NMDA A2 1512 923 [3] 2% > [ 6% (Carli,
Silva, Balducci, & Samanin, 1999), 2> ¥hnigo
AMPA Z{K GluR1, GluR2/3 )32kl GluR1 BYHE
FRAL K, VIZRRTFELET AMPA SZ2ARA X RERI4Y
S5-HT1AR FEHUHI AT AMPA Z R BHIKT 7 NBQX
AIZAN (Schiapparelli, Simoén, Del Rio, & Frechilla,
2006), Al UL, 5-HT1AR 542 R 32 R Z [RIAF 76—
KR R TUENE N B & A h 5-HT1AR
(AR B A, LA KO 5 X0 5 SR 2 AR, 5046
WL CUMS #EN7 N ARAR Y, i B el et v 5
5-HT1AR #4515 8-OH-DPAT, %4 % ¥, CUMS 1]
18 5-HT1A ZAKEK LT F; 8-OH-DPAT ] LA S 4%
CUMS i & FAMARREA T 2 2R B, I b 4 i K R
5 NR1 Fl NR2B W3R8 2 NMDA 2 1A B§ 2 1k
AT, LA GluR2/3 WL 55 & AMPA Z R BER
R U8 o T R S S-HT1AR 45 41711
WAY 100635 5]#2 NR1 Al NR2B V. 3£ 3% ik & NMDA
ZARRAL A TIE, GluR2/3 W3Rk B2 AMPA %
WAL R R, SRS CUMS HRUR #1
BSAEAT N o UL PBHAEN BHEM AR & A, 5
5-HT1AR #¥% T NMDA Z/& . AMPA Z K1k
KR ALK

Zi L ik, CUMS S3( 5-HT1A Z{RFRILT
F% . CUMS Filifg B i 1 5 WAY 100635, HfE5 1
IARREAT AR B, [FIBE, CUMS AR o i B v g

WAY 100635 16 53 NMDA 321k %35 & #iie 1k
VTR, AMPA 32 AR 33k K R Ak K 71 R B
5-HT1A K305 8-OH-DPAT 53 NR1
H1 NR2B W 323k K NMDA 32 1A 8 1k K - T K,
GIluR2/3 WH:Fik K AMPA 2B IR kK- FH 5,
ARG T 18 MR S DR A IAREE T o BiE
PEAS AT SR FI L, i 5S-HT1AR FRik T FE.
5-HT1AR 3%, F&IE NMDAR ik Mg fbk
-, $E 5 AMPAR ik KB 1k KT e H R T
AR/ A E Rz —.
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Role of Hippocampal 5-HT1A Receptor and Its Modulation to NMDA Receptor and
AMPA Receptor in Depression Induced by Chronic Unpredictable Mild Stress

WEN Li-Min; AN Shu-Cheng; LIU Hui
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Abstract

Stressors markedly influence central neurochemical and hormonal processes and thus play a pivotal role in

the occurrence of depressive illnesses. As the center for stress response and the potential target for stressful



1328 i B 2 i 44 %

provocation, the hippocampus is becoming a focus in depression research. Although a large number of
behavioral paradigms have been proposed as animal models of depression, only a few are considered potentially
useful research tools with sufficient validity. The most accepted one is the chronic unpredictable mild stress
(CUMS) rodent model, in which rats are chronically and unpredictably subjected to a variety of stressors
including immersion in cold water, tail pinch, day and night reversal, and so on. There are several theoretical
mechanisms for depression, such as the monoamine neurotransmitter imbalance theory and the neural plasticity
theory, but none of them can fully elucidate the formation of depression. Due to the weak and irregular
anti-depressant effects of monoamines, glutamate (Glu) and its receptors, especially N-methyl-D-aspartic acid
(NMDA) receptors and o-amino-3-hydroxy-5-methylisoxazole-4- propionic acid (AMPA) receptors, have
gained more attention in recent years. As an important isoform of the 5-hydroxytryptamine (5-HT) receptor, the
1A receptor is highly expressed in the hippocampus. Numerous pharmacological and clinical studies show that
the 1A receptor is correlated with the development and therapy of major depressive disorder, anxiety, and drug
addiction. The present study investigates the expression and role of the 5-HT receptor 1A (5-HT1AR) and its
relationship with NMDA and AMPA receptors in depression induced by CUMS.

The CUMS induced depression model was done using Sprague-Dawley rats that were given
intra-hippocampal microinjections of drugs. The location of injections was determined by rat brain stereotaxic
coordinates. The behavioral observations were conducted by measurement of weight changes, sucrose
preference test, open-field test, and tail suspension test. The expression of 5-HT1AR was detected by Western
blot, and the expression and phosphorylation of the NMDA and AMPA receptor’s subunits were detected by
Western blot and ELISA, respectively.

The results showed that CUMS rats had depressive-like behavior, lower expression of 5-HT1AR, lower
expression and phosphorylation of AMPA receptor subunits (GluR2/3), and higher expression and
phosphorylation of NMDA receptor subunits (NRland NR2B) in the hippocampus in comparison with the
CON/SAL group. Microinjection of WAY100635 (an antagonist of 5-HT1AR) into the hippocampus of
CON/SAL animals resulted in similar animal depressive-like behaviors, as well as similar expression levels and
phosphorylation of NMDA and AMPA receptor subunits observed in CUMS/SAL animals. Pretreatment with
microinjection of §-OH-DPAT (an agonist of 5-HT1AR) could rescue CUMS-induced depressive behavior,
decrease expression of AMPA receptor subunits (GluR2/3), and increase expression of NMDA receptor subunits
(NR1 and NR2B) in the hippocampus.

The results suggest that 5-HT may contribute to CUMS-induced depressive-like behaviors via 5-HT1AR,
and the antidepressant effect of 5S-HT1AR agonists may be mediated by NMDA and AMPA receptors.

Key words chronic unpredictable mild stress; depression; hippocampus; 5-HT1A receptor; NMDA receptor;
AMPA receptor



