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[# E]B8. FRIEMHATHLRIESE S K RIERT 555 & iR B#E-38 (glycogen synthase kinase—3B,GSK-3B) HIRA R
SN EBRBZ MR, ik, A8 A T 13E ( chronically unpredicted stress, CUS) ¥ A g T MARGERERY , 30 H
Sprague Dawley (SD) K BUBfi#Lo> o3 A FMERIA % 15 R, LAY 5500 Mk shileik SR PR KRR IR A BB REMERIT o AR
g St S LS B8 (catalase, CAT) 4B E ALY 1L (superoxide dismutase,SOD )% 1 &% K B (malondialdehyde , MDA ) & EPE4
¥ DR AL AL E AL RIBOK T ; L qRT-PCR Hl Western blot 53 B3 E D GSK-38 mRNA REHF ST, BR: 5
SF SR Mt , BRI 4E 3 SE 10K SF- 32 B IR 52 B A B 980 (P=0.000) | 8% 3h il ik S8 7R shi (8] B 8 3E K (P= 0.000) .CAT &
SOD 1% /19 8 MK (P=0.000) MDA &8 & 775 (P=0.014) .GSK-38 mRNA F15E [ %35 B B850 (P=0.000; P=0.028) , 45t .
CUS FF R BUL I BAR R MEBREART A, HALH T 885 1 F GSK-3B Tk M EMN AR INREREGH X,

[ 288 1k BERIE R ; I8 AN AT T LRI ; B S SR 06 s S sl SE I8 s R IR & RRIBRE -3 8 ; AL 3k
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Depressive behaviors of rats induced by unpredictable stress
involved in up—regulation of GSK-3B expression and imbalance

of oxidative and anti—oxidative system in rat brain
Li Haiyan ,Fu Xiaoyan ,Cui Ting, Jiang Qingsong,Qiu Hongmei
(Key Laboratory of Biochemistry and Molecular Pharmacology , Teaching and Research Section of Pharmacology,
Chongging Medical University)

[ Abstract ] Objective : To investigate the relationship between the depressive behaviors of rats induced by chronically unpredictable
stress (CUS) and the change of glycogen synthase kinase-3beta (GSK-3B) expression and oxidative stress. Methods ; Totally 30
Sprague Dawley(SD) rats were randomly divided into control group and model group. CUS with solitary condition was taken to estab—
lish rat depression model. The open~field test(OFT) and forced swim test(FST) were used to assess the anxiety— and despair-like
depression behaviors of rats;superoxide dismutase (SOD),catalase (CAT),and malondialdehyde (MDA) levels were used to evaluate
oxidative stress and anti—oxidative stress level ;the real time PCR and Western blot were used to determine and assess the change of
GSK-3B mRNA and protein expression in rat’s brains. Results It showed that the movements in OFT decreased (P=0.000) and the
immobility time in FST increased significantly(P=0.000) ; CAT and SOD activities decreased significantly(P=0.000) with obviously in—
creased MDA level (P=0.014) and GSK-3B mRNA and protein expression(P=0.000;P=0.028) in model group compared with those
in control group. Conclusion ; The mechanism of the anxiety— and despair-like depression behaviors of rats induced by CUS maybe
involved in upregulating GSK-3pB expression and oxidative stress.
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MARAE R —Fh = E fa B A @R 23RN
PR EER , DRSO IR ARE R 4EiR B R
K RIRER SRAREN ERIGKRER, EEL
AHBL AR BARITA, WITRERERI, EFK
WARAE A B R R BUR BT RBET S, it
R PAHRRE , BE 2012 F25RA 3.5 [MERLE
B MERE B Ry SRR SR AR 22—,
MEE RIRVLBIE R, 245 MR T2, Biilk
RIGTT Y E B R TIRE RIS TR, (HiX
AL T BRI AT 4 IR RN,
PR ST SRR AE S DL, 53388 i 16 97 B AU
REZBEWR, ITERPII AR, FE R G BEE-38
(glycogen synthase kinase—3beta, GSK-3B)- 5 #IHRIE
RHEFYIMR, GSK-3p B—MEIEELER/IHE
BRI EE, 2 57875 Wn/B-catenin i % £/IGF1 &%
KUMANE S, gk RS R R R AT
&, KEWUFR B SALRII 65 5 2R pm an
ZIRTTHEER (R IR R BERRE IR,
IR RRHAS 5 TEER A4 KRS, B
P B MR 5 7 ) 2 — , R S Wi DNA 5
B B O FMBAL R S AR 5 AR 48
fi. B, B HEATHEILE R B M ELNE RS
B, BEBE LY 5 f B (superoxide dismutase,
SOD) . & Bt H Bkt E AL ¥ (glutathione peroxidase,
GSH-PX) fllid S AL E B§ (catalase, CAT) %%, H2 H
F K R A LA R BB U & 2 BUg R A Ak
s, TIRAMARTIEE, S SMEREM &4 . ABFFR
P& A] B KR (chronically unpredicted stress,
CUS)I#E R K FINARAEAR R B F KR AR 4
BHMERIT RS GSK-3B 7 ¥ ik K AN M
hZ BEIXER,

1 MHREF®

1.1 $Esh4p

T Sprague-Dawley (SD) KB, /854, 4 8 JAd &R
B 200 g, HEKER KESIYh L BEGFATIES . SYXK
(#1)2012-0001) , A LBARF S ERERKFABER S
Bl € ML B s e BAE bR
1.2 EE2EXMFHHR

CAT #rilistal & (FT 6% ) MDA iRl & (TBALL )
SOD A & (s ) (A EREBAENBEARAR);
PCR 3| ¥)( ¥ R ZEMREH R A T34 8) ; TIAN-
Script cDNA 8 —4%4 B £ 1 RNAstore, TRNzol & RNA
BB (AP TRIEABRAF) ;anti-GSK-38 (£ E Abcam
AH]);BCA BEANE AN & (LEBZREYHAERAR);

ECL 142 &M & (£ B Pierce 228l ); AT E & PCR X
(3 Bio-Rad 24 7 ) ; Sigma B R BLOHL 3K30 B (HEEH
Sigma A H]); TCL-16C F#E & R B.LHL( LB R ER2ES
) BRI VKA (H AR Sanyo 2AF]),

13 Fk

13.1 Shipsrd 5ERIES. B SD KR 30 R, BTER
18 C~25 C, REBEBXNMIF R TEN RS | B, @ty
BRIk MEEE S S5 7E 30~120 Z BRI K H, H
Loy hx AT  SEE 1S ], MBABES R, 8
MR MUK, AT S ERAEE | L, SHR0ES
BTSRRI 28 4 FS R K RIMEREERL, R
Rt 10 B, R EE 24 h, R E 24 h, 45 AR
% 24 h, [AIBKERAA 12 hOE/AE A 2 h / 2 h, BHEA 20.00 ~
8:00), 8% A, vk/KIFIK 5 min, 45 CHIFIE 5 min, KF
B 3 min, 120 dB B35 1 h,3kE 1 min, FIEEEFEXE
MLz HE—Fpise Iy =0, SF B 2.3 1K, [R)Fh ol 3 i B esf (6]
N E/DERE 4 d, SRR,

1.3.2 W 3%55L56 (open—field test, OFT) & HESCERY, SR A
100 em x 100 em x 40 em PABEH Sy 66 (A SR AR , TR
R ExSANHIH, TRERH LREENIFETHT #
WA BB T ARFEEIIE S 908, B KF, 5 min NIESNHE
19, L FE 7K S SR A B (0 TUH7 380 A s B SE AR AR 50 AN L ST
WEEBESLRED) , e R KUK EEshB s MER
BEH;R,

1.3.3  Bshirik LW (forced swim test, FST) 28 Rogoz %
B RS R B, SE 3 A AN G BoR AR B, DIk
B Bets K B AR 50 cm HA2 23 em JKEE 30 cm BB BB
BIFAEAAA 15 min(OKIR 24 T+ 1 C),24 h FEHHBA
TR FEATIR, W EEHE] A 6 min, 07K BB ARShEtE,
134 ¥#I5 MDA FEX SOD.CAT i HME  AWKHKIE 24 h
G, BHENBURR 5 R, 4%K& ERERBEE , Bkt 05
K S 1, #2 B8 MDA WisE 1257 & .SOD W& X5 & . CAT
WE A A BB B E SOD K CAT &M MDA 88,
135 BORBERFRE TREMMK 240 G, B4HEK
B4 R, 4%K & FBREEREEE Wikt a8 K Rig D48,
W42 R BEE ABEE Y HERERTRET
AR M DR B SEWA,

13.6 qRT-PCR B D GSK-3BmRNA HI&Eik KK
Rl 24 h 5, SAMYLEBCKR 5 R ,4%K & EEERBEG , B
LB A RIE DAL, 80 CTIEAE, B Gene Bank KA
E ] (1D 84027) 3 H-E i GSK-3B FINE: B-actin 514
¥, GSK-3B Ii##.5’~CATCCTTATCCCTCCTCACG-3", T
¥ :5° ~ATTGGTCTGTCCACGGTCT-3" , ™1 Fi B 103 bp;B-
actin L3 .5’ ~CGTAAAGACCTCTATGCCAACA-3’, Fiff.5’ -
TAGGAGCCAGGGCAGTAATC-3" , 1 H Bt 100 bp, EATRIzol
ARG A UL $R 0S5 5 RNA, JUE RNA R E 155
1 pg/20 wl &N R #4713 55 4 B cDNA, #/ SYBR
Green WEH AR, 7EE R PCR X8 BTy 1, P a&tt.
95 CHIAEME 2 min. 95 C 10 5.(60£2) C .15 s B K 72 CIE
i 45 s, P8P 40 KJG 72 CHEIEM 10 mim, RFEERLL CfE
For, KA 200 1R B R E R X R B E
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2.4 CUS *ti# % GSK-3B £iAt9Hh

XK BE D GSK-3B mRNA ME [ FE AW LE 4,
SERERE R PCR RMIZE R B R RIS D GSK~38 mRNA
F235(9.50 £ 2.41) B Xt FRLH (1.27 + 0.40) B BI85 (1=7.537,
P=0.000) ; Western blot #li45 R B nHAHE S GSK-38 &
B 2R354 (1.93 +£0.70) 8% B8 25 B & 38 0 (¢=2.674, P=0.028) ,
FERPUREAE B B GSK-3B FiAHE

154

104

GSK~3 B mRNA Fik

ol T l

BRI

STE R
= wmemw GSK-3B(47 kD)

QP @ (3-actin(42 kD)

2.5 9
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1.5 4
1.0 4

0.5 1

GSK-3 B mRNA BEEX

0.0

R

g
a: SXTHRLE A P=0.000;b: 5% B4 HBY P=0.028

B4 CUSHARMHED GSK-38 mRNA MEARIXMHKM
(n=5,xts)
Fig.4 Effect of CUS on the mRNA and protein expression of
GSK-38 in rat hippocampus( n=5,x+s )

3 3 it

PVARAE R —Fh 23RV R AR R I T R 28
WHER , RRRY R fe IR KRR EEER
ZERCN, WARE R 2RI E 2R, SRR R BT
FERIRIR BRIGIT YA B F B, CUS A
BAFEH A FEFBRAR UL 2R,
K B HTE AN ZIART R SRR R > — | AsBH
FER A CUS B K BIMARELRL , WA K BINERIT A

5 GSK-3B ik KA AT E AR ST 2 18] 1 5%
R, LRERER CUS KEFHELRAF B3
BB 31558 B AR R Mk LR A Bhad (/) B B
EK IR CUS KRR GBS MERITN, 18
LRBEESFREERER,CUS KR BB KM
WO, R RELRER CUS KK
GSK-3B mRNA fiZEHRIA K MDA EEHEAR.
SOD K CAT {EEA B F#AI% , $#/R GSK-3p RiAFH
R AL R SRR R S IMARRE M R A
YIH%,

¥ A LB B B8 (glycogen synthase kinase-3,
GSK-3)R—F " EHETERERNNEZIEE
H%EE, TEA GSK-3a Ml GSK-3p PIFhIF A, 4351
AR R EE LY, SEERPIFEIESE GSK-3 L
HRE GSK-3 R—MEENVWHETF, GSK-38 £E
BAEYERNEYRS , TS5 BRSPS SHE
BEAENE HRERASEMERHEEHETH
%, QBRI | BIIR 58 B | R R BAF R
RN, TR, GSK-3B Al @ W IR MEA
BRI N, 2 58T 2 4ARARE S BRENE
5, i Wnt/B—catenin i} iR % E/IGF1 i# % , PI3K/
AKT i@, NGF i j5% MR E 4K ARH .
¥ M S5ET, 25 ERERN A S KB, GSK-
BEMALATEREZEL AHEESXE, 254
GRAE WERMATEYE WRRERBESHIE
¥, Inkster ZFZEST G PRIPERAE B & BT 5E & R
GSK-3B I+ 3Ry Wnt/B—catenin E5ERARE  Hu
e RSN ST Hh K B GSK-3B/B-catenin {5 558
BRI SR R R AT 2 4T R TR B VAR 0K, 38
R GSK-3B /-5 #9155 18 % T Al o B i 2
TCREERME R ES SR 5% , (B BRi ML=
REWR, ARERBRS CUSTARIED GSK-
38 mRNA REARAH M, BALES KRN
WERHEMAE 5 GSK-38 it FRR T VIR, e FnEL
REBFSE R BN, SARSE B3 T GSK-3B mRNAFIX
B B, IAREE B A B E K2 GSK-3pB I
PEBE B FH 8019, GSK-33 157 7T B B sk E AR AE K
BRI/ LB AR AT 1719 53k B A 2% ) R 1B ¥ A
FRRALBEER,

IEAER , A R B A th BN AR AE 28 9% B F
RS Z—, HAE A 5S4 YF¥N B 5 Rk
BMEXE, EANERGEE B hEL LG
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DNA AR JEREEE RS TYR, 4 FHAH
LB ERGY, BB T, B BRRLPIE =R
PEIR B EALBE R AL B A IE B ARBT= 4, AT LAk
HIBE25 (20 SOD.GSH-PX .CAT) FIEEE 2 (n4e 4=
R CA4EEEH)MENNHMAGKER , BERE
RETEIR AT ES MM B BN KRS
HREAR R , W& BMLIAR R E AL BB A, B B &
AR HAYERR SRR RS AR, T
7= MDA AIAE iz B tIL A BE B i B L 45 4 i B
hr, ARG FE B REAIH KRGS SOD,CAT
TETEA B MDA S BB , 4818 REE
BERGEER R CUS KRN E-STEN
R YgeREm &l Rt Ak, AR E
AREASI BT E TR GSK-38 mEXS 5 AN
FFR R & AR, T AL 353 1770 T g HE i GSK -
3B BERRAL KT IR GSK-3B TH kst ik Tt
BREMNIH S GSK-3B [MIFFFEFVIRE R, AFF
REFRBRR CUS BURKBMEREEIT MR AT RE S
FALRI ¥ 8 GSK-3B WIFAEYIAE% , (EAH AL
HE T — 2 MIBISR

& ERTid, CUS AT RIS R AR T R, 1
PLEI AT BER 4> 555 AL R IR F1 178 Gsk-3B
mRNA REHREE X,
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