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B- 2= Bl X SRR ASE A K R AT
J% i3 B MKP-1, MSK-1, CREB FI Bel-2 {5

REP,KER, FHEY, ZHm 2
(FHFAREFRBEFZR,ZLT FF4AR 161006)

(FZE] B AR5 B-41 27 Bk X AR AR 8 R BRAT Ay 2 B 22 4 e 176 1 28 111 I G Wl TR G -1 ( MIKCP-1) |, 348 5 A 22 43 %4 I R N 8
T AL -1 (MSK-1) ,cAMP 2 W o6 {4 45 & 2 11 (CREB) 1 B 4 il bk (98 / 1 105 IRl -2 (Bel-2) Rk M E M, Fik:60 X
2 ~3H 1% SD R EBEDL A o 1E H % B2 A RVZE P VT2 B-AE R B2 R A 15 o SR P e A A I N B IR A
IARAE T 3B RE5E 2 RITUG PG 7T 4L A0 G- Bk B 4 25,1 W/d (JRTEIT 1.2 mg-kg ™' +d ™', B-20 K 25 mgekg ™' +d™"), F
SEHSHS 1,7,14,21 K43 B HEAT UREE 58 K T AE 2 A DU A ORE SE 8, X K BRUAT R 2B e R AT VR E o SR FH S 2 4Lk 2k e A
MKP-1 fl Bel-2 25 (1 ik , LA 7 PCR Xf MKP-1,MSK-1,CREB Fl Bel-2 178 &40 Hr. &R : SRIBY L, FE T4/
B-H0=F ik 21 K ERAT 2= 48 A Bk 2 003, ¥ ) X MKP-1 R 359 55 . MSK-1, CREB Fl Bel-2 Rk |, ERARITFE X (P <
0.05) . 518 :B-403F fik 7] A 230 o 3t SIS AR 280 R Bl iy 30 A A IR, FEAIL 1 7T B 5 sl 20 g 1 X MKP-1, 3% 58 MSK-1, CREB Al Bel-2

EHREARX,

[EEA] B-NFRE; HVAR; 22 %0500 1L M R R EG-1; A7 22 50 S50 R SO AL 38 1 WRG-1; cAMP JZ B T 4 45 &
;B A0 R/ s R -2
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Effects of Beta-asarone on the Behavior and Expressions of MKP-1,
MSK-1, CREB and Bcl-2 in the Hippocampus in Rat Model of Depression

ZHAO Chun-ming, ZHANG Xiao-jie, DONG Hai-ying, LI Shan-shan, SUN Yu-rong"
(Institute of Pathology, Qigihaer Medical University, Qigihaer 161006, China)

[ Abstract | Objective; To investigate the effects of beta-asarone on the behavior and the expressions of
mitogen-activated protein kinase phosphatase-1 (MKP-1) , extracellular signal-regulated kinase ( ERK), mitogen
and stress activated protein kinase-1 ( MSK-1), cAMP response element binding protein ( CREB), B cell
Lymphomal/Leukemia-2 ( Bcl-2) in the hippocampus of depression model rats. Method: Sixty adult Sprague-
Dawley rats were randomly divided into 4 groups: the normal control group ( NC), the model control group
(MC), the B-asarone group (A), the fluoxetine control group (FC), 15 in each one. Except those in the NC,
the rest rats were singly housed and exposed on an unpredicted sequence of mild stressor. From the second day, A
and FC group rats were administered with corresponding medicinal liquid everyday (1.2 mg -kg™'-d ™' to the FC
group, 25 mg +kg '-d "' to the A group) by gastro-gavage for 21 days. The rats”body weight, sucrose consumption
volume in the sucrose preference test, and times of grooming in the Open-field-test were detected on the 1, 7,
14, 21th day, respectively. The protein expressions of MKP-1 and Bel-2 in the hippocampus were detected by
immunohistochemical assay, while Real-time PCR for quantitative analysis of MKP-1, MSK-1, CREB and Bel-2.
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Result; Compared with the MC group, the scores of A group and FC group in the open field test increased; the

protein expressions of MKP-1 in the hippocampus decreased while MSK-1, CREB and Becl-2 increased with

statistical significance (P <0.05). Conclusion; Beta-asarone could obviously improve the depressive state of the

model rats. Its mechanism might be correlated with decreasing the protein expressions of MKP-1, increasing

MSK-1, CREB and Bel-2 in the hippocampus.
[ Key words ]

beta-asarone; depression; mitogen-activated protein kinase phosphatase-1 ( MKP-1) ;

extracellular signal-regulated kinase ( ERK); mitogen and stress activated protein kinase-1 ( MSK-1); cAMP

response element binding protein (CREB) ; B cell Lymphomal/Leukemia-2 (Becl-2)

MABAE ( depression ) J& — Ff F UL 4.0 358 Bt i
1R 22 B, LA 35 T4 K B0 S A 7 O 32 2 1
PRAER o R0 B AT B0 450 3 A9 e ik 1 2 3« 1 2 B
1IN 2 B B AR, AT D RE AR AT . AR 2
WFFE R M, A0 & i I T 55, J2 3R 97 I 1Y R
25, BLAT B BT AR A L MR 2R b T Ay
AR S, Horp B R 2 1 B-4H S ik (0. 705% ~
1.530% ) il a-Z02F Tk (0. 035% ~0.258% )", Hif
5 45 R R B4 A S ARAE T AR S
FE T SE 06 1 FE a1, 4k SEAR T B-4 2 ik 7 1 A
BT AR o BT N 22 B 5T Ak R F1 RS R
fifi-1 ( mitogen-activated protein kinase phosphatase-1,
MKP-1) 1 5 Wi, LA K % 240 L 2 A5 5 06 59 3 il
(extracellular signal-regulated kinase, ERK)1/2 & %
AR 5 ——A 22 53 2L A O AL S -1
(mitogen and stress activated protein kinase-1, MSK-
1) F1 cAMP Jz Jij oG4 45 & & B ( cAMP response
element binding protein, CREB) {7 .

1 #MR5F*

L1 i Mtk SD KRR HEHR,2 ~3 A, (kE
180 ~200 g, 1 K 3% RN 2 5L 5 sh 1y rh oo 4R 43 7F
T ES : SCXK (11 )2008-0002

1.2 258 BasGn] -4 Bk bs e i ( R HE— J7 B
AR5 00011017-T9k ) , £ 2 50 74 7T it %
(IR MIAT IR A R A R, 415 100201) , 39 1 25 8
FRUFE KL IR L 10 g L7 25 WRE WS . B
PE AL Y — HE (Abcam 23 W], MPK-1 it 5
360415, MSK-1 fit5 #B1711, CREB it 5 05-2011,
Bel-2 fit45 GR4427-1) , 4 B2 414k SP i 5| & . DAB
AR (PBS Z2 vh i (W TR N B A ) R TT KA
FR 2y &1, 4t 5 43 5 S 1210229710, 1208300031,
12090701) , % %% 5% 3 %] & SYBR® ExScript™ RT-
PCR Kit (Perfect Real Time #t*5 BK3601) ,PCR i
# & RNAiso Reagent (KW TRARA A, M5
BK 1906) ,

1.3 {¥ %% PCR System § 3 {% 2700 ( Applied
Biosystems 2% 7 ) , %% 52 ft PCR { ABI 7300 ( ABI
AFE) . JE% BB CX31R BSF (Olympus) , &%
S & 4¢ DP801 ( Alphamiager /A ] )

1.4 ¥
L4.1 Zh¥ordl  AF SD HEPER I ,2 ~3 ik,

R 180 ~200 g, A fi BEEHEK 8 B PEM TR 1R,
PRI PRIE 22 i R AR A5 TE 18 ~20 C A AREL il
WA oM E o AT Open-field-test™® 3F 43 I i HL
W AT R B 60 3 BE LA 73Rk Ty 4 4 .
TEH O BRAH BEARLZH PG VT (IR YT R R ZH ) (B4
EEEA A 1S H
1.4.2 gt fsnzy IEWMIRARTES Rmdf, E
YO B, AN TAEMTRE . BRI PG 7T 4
B-40~F Bk A A5 T R AR 1, 4 52 48 M B O W] L
PE N 8 ] # ( Chronic unpredictable mild stress
stimulation, CUMS) : & K 45 T — Ff 6 AL 5 35 41 3%,
S 21 d, O AR Katz 35 BeilE . BR sk
T AL R R 1 mA UK 45 mV, 10 s/
U, 1B 1 min, 3t 30 ¥k) (OKOK 7K (4 °C L5 min) |
FES (1K /5,15 min) K (3 min) F7 (45 C,
5 min) EEEr (24 h) (AEOK (24 h) B BB | R4
(8 h) MmiA} BLJE 55 W) 1 Ok (100 g HORE o A
200 mL7K) . HF KL 25 T — R, o8 BOR B8
THURL A K AR LAk B AR TS N AT AR T
1K 2 Kl BT 4L 1.2 mgekg ™ od T
BT RAEITTREBR (10 g- L"), B-41 3 it 41 #%
25 mg-kg’1°d717/§§%’2{3\% B-AN-rE k40 IR B (10 g-
L), BRI T% R AR, B REEAZ 1
W, BB RIAE R, 1A 1A FR R TR ] — A 52 9 =
P, UPRAIE IE 5 X5 B 2H AN 32 52 T
1.4.3 [ARENE SCEE1.7.14 .21 K, 44 KR
PEATHRE .
L4.4 REATHZEIAN TGS 1.7.14.21 X
PEAT Open-field-test 17 4y 2 P73, BAK T L0 - f%
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REE T 5 40 em SR 80 cm | J& BEJR B AR N
FE R JC I AN, IR AR R 2R A 16 cm x 16 c¢m
25 ANTTHE o KRB 4 58 ik A —4> 20 X3 KK
WA 1 43 OBURT B 58 4 46 1 T 22 5 1 3 3 B
WEsh At 1o, AT EOC B 8 i (B 5 ) BRI
KA ORI RS o B K S WAL AT — U 22 , A WL ¢
3 min, W 232 ] FHARR 350 10% 1 £ BT
75 48 JE BE S e AR .
1.4.5 BEKWMFELE 4K Open-field-test J5 #f
17, B H KRB 25T 1% RERE K H W 200 mL 47K
200 mL, M 7E 1 h PR 1% FEREK B F Ak &

WK A 22 B = 1% BERE K IHFE 52/ (1% BERE K TH AE i +

4K IHFE ) x 100%

THEC S 2% 20 K BURE K i 22 T2

1.4.6 Ky il K 5 24 2LMKP-1, Bel-2 2 11 % ik
5521 RAT AF M5 UG, BAH AR 6 H R,

PN RS S I WK T = S SRS N A o €1
o B, PR T AR B AR UK 29 200 mL, #EAT 4 B
Wt Sk AR FE R B, Sz B AR DK & BT L, i o B T
B, — ot 28 T K AL ) R A D BRI AE
WU R AT R H AU e e, 55— - 80 TR
e o R pedl b SP R 1k, 24 40 i s I B
T8 Y B R URL I, B2 I X ZE K w4k A, TR
ARFEZ G JKUE FRRR QR AL IR IR W FUBEK
B PR ECE R Olympus 33 5E . DP8OT JE 25
AT AT AR R AL AL AR B i MKP-1, Bel-2
AR A A S T AR BH A 20 i BORT S 20T i
ACHE A TH I3 3 B0 F 53K 00 H 458 Cal -Cad X,
PR Bl X 53 5 DX, A 43 XM 5 S RLET ) L 13RS
WG HE (IA) o
1.4.7 ;i MKP-1,MSK-1,CREB, Bel-2 i) ik
IR S 4 CRRVRIS , 23 T A DEPC 4k 3
i EP A rp, FTARRE BT 7 ok R BT 5, A 1T mL
Trizol 23 .

R 2 RNA . #% RNAiso Reagent iz 5 & £ /E 14
B 4 B Bl — Ml B 2H 218 RNA, 5281 43 O B it
QB W 5 PR UK A I RNA (1 4l 3 VR B M 5
L S

WA S BE: # SYBR ®  ExSeript™ 55 I i it
PCR Kit Sz % s Je i 0] & 05 ¥ 34, IO 2 8
TSRO 42 °C L 1S min, JzRE SR TG BN
95 C,2 min,

PCR [z Jif : % ] SYBR Premix Ex Taq ( Perfect
Real Time) kit 7] G #EF7 SN A& &, SRR 25 pl,
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SIS
MKP-1:Forward, 5’-CGTGAAGCAGAGGCGGAGTA-3’
Reverse, 5'-AGGGAAGTTGAAGACCGTTGTAG-3’
MSK-1;Forward, 5'-ATAACTGTGGATCATTCGGACC-3’
Reverse, 5'-GAGTTCTCTGAGCATAGGTGTG-3'

CREB :Forward;5'-ACAGATTGCCACATTAGC-3’

Reverse :5'-CTCCTCCCTGGGTAATGG-3'

Bel-2:Forward, 5'-AAGCACATCCAATAAAAGCGC-3'

Reverse, 5'-GTTATCATACCCTGTTCTCCCG-3'

GAPDH :Forward, 5'-TCCAGTATGACTCTACCCACG-3’

Reverse, 5'-CACGACATACTCAGCACCAG-3’
4y W F B8 MKP-1, MSK-1, CREB, Bel-2,
GAPGH , T HEA 3 52 £, 15 3 3 1 218 ( Cv) V- 3414
Il B iR A F G AACHE

AC, (test) = C,(target,test) — C,(ref,test)

AC, (calibritor) = C,(target,cal) — C,(ref,cal)

AAC, = AC, (test) — AC, (calibritor)

FAERR mRNA Rk KF L2 74 RoR
1.4.8 it Jrik i1 SPSS 13.0 #fF 4, %4
PLx = s 32, 48] bR B R 3R 07 22 00 M, I
FEECH] LSD 555, P <0. 05 HA G2 E X
2 #FR
2.1 KREAT R Open-field-test 5  K AT
R TR 1R & W KR BRAT PR T 2E S
557 KB RLAH B R R O IR A K P i3 3h S 3 s g
PO BEAR, 2 A Gt 8 (P <0.05) , #E K fmf 2
JE SR E R AT FRAUE S ET W22 R SR
RUZH AR LG, 3P 7T 20 R0 B-4H = ik 2H 7K 7 (3 5z 3
o3 ¥ T (P <0.05) , /K5 5 4% K i 2 2 24 7
EVE2R L 0 14 KB B 2 OE R R 1 K
V- T BB B A5 4 R S K DR 2 B Xt R
(P <0.05) ; 5BIAVZE LA, FU P9 7T 41 0 B-20 = Tk 20
KV T S 345 43 5 R K R % FE YW O A
HIEHZE R AR, 821 K, 5 1EH X A
Fo M AVZH K P T 0B ) 45 43 A E FURE K e 2
YRZEREAR (P <0.05) ; SRR s, S PH VT 41 AN B-
0 S Bk 2H KV I BB S A 3 R K O 2 B R 8
B ki (P <0.05)

2.2 HAKRE G X MKP-1,Bcl-2 &1L
A2 KRR X MKP-1 363K B g 5 1R % 41, & A
Bortr RE MM (IA) HEIEWH LR (P <
0. 05 ) s8-2117 Bk 40 FILJRL 74 7 401 9 MKP-1 % ik ¥y e
1EH 5 BB AH 55, Wi (1A) {H 5T A 2
(P <0.05) (HW#H 28 22 5 LGt L. Bel-



X, 45 < B2 Tk O AR B O BRUAT O B i & MKP-1, MSK-1, CREB #1 Bel-2 3 1d

2 (B FE RGBS MKP-1 1F i A0, 1E % 41 55
BEm 1) Y (8, TS TR 2H Y B A 5, P (TA) {H 22 3
AEGeit2aE (P <0.05) ; B-20 = ik 2 A 9 75 7T 21
FEHRBBEN THAEZ0R,H(A)ESEA AR
it (P <0.05) , Wi 22 5 g it Lo
K B S X MKP-1 2 (1 £k LA 1, Bel-2
FEWE 2,

A IE B X HEZE 3B BE B2
C:B-ZHFMHE 1.2 mg-kg ™' +d "4 ;D JHPGIT 25 mg-kg ™' -d '
E1 AREDEX MKP-1FEBFR%E4000(H2[F)
2.3 KRS X MKP-1,MSK-1,CREB Fl Bel-2 [

mRNA & Bif4] MKP-1 () 2 **“fHH B & F1F
AL RPG T AR -4 ol A, L2 R X oA Git
R N(P <0.05) ;8-41 - Ek AL GG TT ALy 274
RS = TR 4l 0 5 IE 5 A b E g it 2= 25 55

2 AREILK Bel2 EAFKIA (4 000)

B-2 = Tk 25 RN SR PH VT 2 M) C Gt = . B
MSK-1 4 2 8B T 15 3% 21 500 7T 4080 B-40 = ik
A, H 2= S EA WM (P <0.05) ;8-4H - ik 2H Fl 4
PEITH Z I 2 % B4 8 X, #54] CREB
mRNA B IEH A2 T, L2 Y ERA A%
2R (P <0.05) ; B-4f 2 fik 41 #1974 7T 41 CREB
mRNA &8/ TR & Z 0], 5B 4 A Gi it % 22 5
(P <0.05) ,fij 5 1E 5 4 22 5 AN 1 35 5 B- 240~ Tk 20
PUITHZ R 22 5 A BA B &P, AL Bel-2 mRNA
BOER AR T R, L 27 E AL T 1R % 41 e
ITER B-A1F Rk, X 3 M2 R HA S
B (P<0.05) ;8- Rk M TEIT A Z 0] 22 7 A
HAg WM. &4 KR 51X MKP-1,MSK-1,CREB
1 Bel-2 () mRNA & 405 038 1 ~4,

*£1 XREIKX MKP-1 mRNA RiE(xv+s5,n=6)

ACy ykpa ACy appu AAC,
7 MKP-1
21 51 . . Cp MKP-1 C,GAPDH (Crygpaa - (Creappu- (ACyykp. - e
/mg kg™ +d” AHXS 2 ik &
CTMKP-I blank) CT GAPDH hlank) ACTGAPDH
EH - 18.81 £0.49 14.12 £0. 11 -12.69 £0.49 -17.3 £0.11 4.61 +£0.38 0.04
1A - 17.87 £0. 18 14.09 £0. 12 -13.63 £0. 18 -17.33 £0. 12 3.7 +0.06 0.08
FPGTT 1.2 18.10 £0.32 14.07 £0. 05 -13.4 +£0.32 -17.35+£0.05 3.95 +£0.27 0.06
B-41 > Tk 25 18.36 £0.30 14.04 £0. 05 -13.06 0. 30 -17.38 £0.05 4.32+0.25 0.05
3 itig BRI NEE ) TR, gl R AT ek R g Ff

RS AR R sh i, IR B 26k St
23 PG E SCAF I AR 25, CMUS 52 il A 28 410 S i
2 N 1 N U D VAR /-3 S QD I e =g
CMUS B8 T ARAE A9 A2 OB AR - DR Bk = 22 9%

SERUR BROA PR 25 09 K L AT DL ks L ik
7 9 el A, W T A AE 2 s BIL A 14 4 2% 1 BT AR
2 R T L A LI R IR M B AL KR S
R0 PRAEFE B4 A2 15 PR 858 R S A ] 5 B2 9
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2 XBiBEIZX MSK-1 mRNA RiE(x+s,n=6)
. ACy yska ACrcappn AAC,
i o - , . , sl
20 5 o €y MSK-1 C,GAPDH (Crysk- (Crearon- (ACysk.r - G
/mg-kg ™' +d . . . ARXT ik i
Crysk-1 blank ) CrGApDH blank ) ACqgappn)
1EH - 17.48 +0. 14 14.12 £0. 11 -14.12 0. 14 -17.3 £0. 11 3.18 £0.03 0.11
Y - 18.39 +0.24 14.09 £0. 12 -13.21 +0.24 -17.33 £0. 12 4.12 £0.12 0. 06
FVEIT 1.2 17.89 +0. 16 14.07 £0.05 -13.71 £0. 16 -17.35 £0.05 3.64 £0.11 0.08
B-41 = ik 25 17.94 £0. 10 14.04 £0.05 -13.66 £0. 10 -17.38 £0.05 3.72 £0.05 0.08
*3 XREISKX Bcl-2 mRNA RiE(x+5,n=6)
ACqp.1, ACq gappn AAC,
7 & . ) § Bel-2
20 5 . . Cy Bel-2 CrGAPDH (Crpaz- (Crearpn- (ACqps- e
/mg-kg ™ +d” ) . . AXF R A
CrBe12 blank ) CrGapDi blank ) ACqgappn )
1EH - 17.97 £0. 30 14.09 £0. 12 -13.73 £0. 30 -17.33 +0. 12 3.57 £0.19 0.08
e A - 19.17 £0. 37 14.12 £0. 11 -12.53 £0. 37 -17.3 £0. 11 4.8 £0.25 0.04
FPEIT 1.2 18.22 +0.21 14.07 +0. 05 —13.48 0. 21 -17.35 +0.05 3.87 +0.16 0.06
B-410 > i 25 17.96 0. 27 14.04 £0.05 -13.74 £0. 27 -17.38 £0.05 3.64 £0.22 0.08
*4 XHEBIX CREB mRNA ik (x2s,n=6)
. ACcren ACrcappn AAC,
ks . - , , , CREB
20 5 o C, CREB C,GAPDH (Creres- (Crearon- (ACqcrps- ol
/mg-kg ™" +d . . . AHX Ik 1
CrcREB blank ) CGAPDH blank ) ACqgappn)
EH - 18.09 +£0. 44 14.09 £0. 12 -13.49 £0.44 -17.33 £0. 12 3.84 £0.32 0.07
[ - 19.29 0. 31 14.12 +0. 11 -12.29 0. 31 -17.3+0.11 5.01 £0.20 0.03
FPHTT 1.2 18.78 £0. 24 14.07 £0.05 12.8 £0.24 -17.35 +£0.05 4.55+0.19 0. 04
B-41 2 ik 25 18.70 £0. 30 14.04 £0.05 -12.88 +0.30 -17.38 £0.05 4.5+0.25 0. 04

PUYTALR -2V Bk 2L B 1 B/ %, kb T IR MR 4,
284 CMUS 3 i 1 4 AT A8 780

WA S35 BB 3% 92 5 ( Open-field-test) , J2& ¥t
SCEG SRR I T H AT O R AT 5 Bk
JEE 9 — Bl 7 v o LLSE B B ) 7E A PR 2 rh B e AT
A H S P AR R 5 () 45, S 7 S 6 2l 40 7 i 24
BRI A EAT N SR IAT O, WL i T A 1
2 & FIAR , Open-field-test T 43 [ 1% 22 /5 3h ¥ 1 A
FREE b Tb o WK I 6 B2 M 3 W 0 B R R
WK TR 1 3 b 8 406 42 7% e B sk 2, 3l 4y b T 40 R
RA . Open-field-test FUBE 7K T #E 92 5 2 K Il 45
TR 5 15 B 2 % WA B . AR SEG SR ] CMUS il
IS W o 220 LA 000 2 5 ) 3 A 7 5, 28 21 A 44
KB Open-field-test ¥ 43 FIBE K JH #E & 4 HL 39 8
FEAR, FEBHORE FE B0 IR %Rk PR B 2
SEAE A D A B T bR

W TR N SR S A 4k A R T
AT HE A R T 5 0 B A G R 45 4, 0 G SR U T A
- 276 -

TEIR 252 A ) AR g D 8 A R 5 0
Ih 26 JO W 98 1 45 5 Vg Ty R0 B R BT
R A A R R R B AR AE R D
CA3 DX A 4 i 0 43 2R 0] 45047 248 e %50 £ 9 20> . CA3
DX G A 2800 K A 2 4, U S IR B A &t i
ARG YT Ja b 3 X 26 AR fb AT DL AE B R R b
B RSz ot HE Y (4] A (9 W 8E ERIE T X
—ZEI ¢ I R A A A R A0 M SR HE S, A e K,
S KT T 5 AR TR 2 A 4 AR H e HE S 2R
WL, A 40 M TR B8 5 8L PG VT 4L AN B-4N S ik 28 40 1A 41 e
HHBZ JBALSH 5 IEH X BAET, o] LR A
Vg Th A 28 K A A BRI AE 1) 9 Al R e S R Y O
A PE

SPETT R e PR ME 5-50 00 i F R G )L 2 H
G R T 36 97 AR AE (9 1 12E 25 9. 8% B-4f F ik
5V TT 8T B X L, B A E B-4H S Bk BT 4 AR
YEH . 7E B-A0=F ki F 2550 i 1, fE W sc s h il T
20,25,30 mg-kg ' -d ' 3 AFIEAIXF L, 450 BoR
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20 mg-kg ' -d " ZH1F Open-field-test F1HH 7K 4 #E Ht
SRR A 2R 30 mgekg T -d T 4]
B B Y % A5 £ 38,25 mg-kg - d AR
AT R I 25 R SRR 20 A 25 S, IO Wt %
Y IRAE 85 R BRAE

MKP-1 & — /> 288 37 I 7, 7 AR AE A8 & LA
T AR RE A58 A B 1 i 5 20 21 v i BE R GA, JE AR
iE —A A SR P BRI . MKP-1 0] DLd i 4 e
Wik 45 22 28 5T A6 3 B BB ( mitogen-activated
protein kinase, MAKP) e B2 Bk )z v ( neurotrophic
factor-MAPK cascade) (el AT ERK, JNK
1 p3811T I AT LA A 40 M T o 0 R AT LA
1 MKP-1, 38 if ERK 84 ERK1/2 g5 3@ %, 15 1k
J5 ) ERK1/2 Al RLyis MSK 8¢ RSK, 7F M i 20 /il
B CREB, 5 540 22 70 41 i D) 68 F B, £ fif H 38
SR,

AR SL 25 AR SE , MKP-1 7 4101 AE 5 71K B A
T H 40N 1 B 3R Gk, MSK-1, CREB, Bel-2 7 5 Y
Y FRIA W AR T IR R 4. 48 M BN AT 1
PE R BOM A FEA SR, K Bk FmAgAR A" MKP-1
) 238 0t W 3% T e, B 2 XE MSK-1 2 AT 97 3
T, 72 CREB [#A%, ¥ 328 o0 i o2, Ml Bel-2
Fiko 224d 21 d WY IEREFD -4 Tk RVETTHE S
R 2 55 T W 0 BRZH PG 7T 20 R B-41 = Tk 2H K B
AT o U8 22 S W 3 5 B0 7T 4L A0 B-4H ~ ik 20 Y
MKP-1 E AL FAERI4H , i MSK-1, CREB £ Bel-2
Rk e TRA A . UE WA B-40 S kR SR P T
X MKP-1 HA #0751, 38 o 9> MKP-1 #9485 11 3%
ik R H X MSK-1,CREB, Bel-2 (14 i, DA 17T s 2
MZETEZEL S T, I BRI IARAE A RCR . B XS
JRVG VT ZH A B-4H o ik 2H Y 25 A 48 Bs AT X b e B
P2 R AR JCGE 1125 22 5=, NI Oy B-40 = it
HA W A B30 A8 15 1T, B-20 = i m] A7 2808038 1 AR
BRI IR SR 4000 G AR, AL ) RTRE S e b T B IX
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