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[{BE] HmM  HWit4 EFE K E ( Dexmedetomidine, Dex ) Xt 177 5 18 45 & {iE (irritable bowel
syndrome , IBS ) A DK B 235 7 R 68 1) DR 40V T, B HG X 200 i A5 5 3 19 2 1 S 1 (extraeellular
signal regulated kinasel , ERK1) FIEA @ AR S b TG4 45 &4 B (ceyclic adenosine monophosphate response
element binding protein, CREB) B2 L2 ALH . J5id: #4540 H SPF 2% & H M SD KE(6~8 g) %
P45 H M B HiIBRFEY 5K (colorectal dilatation, CRD) HlFHORA HEK L IBS #EHY 24 S50 73 o 1EH 20
RIZH Dex 41 Dex+pe 21, BEAIL] Dex 2 Dex+pe 414552 CRD L, 1E 5 4 S50 S W ABUT AT AL 3, 3
BN IG Dex W) HE HIEIE ST S we/keg MERBR A 2 K& 1T, Dex+pe L 315 H IR 1155
5 pe/kg HIERFR A7 26 FEK & 1 SR RN pe DNA3. 1-CREB, 1F % 20 0760 4 K BRI i e 5 45 30 o 1y A B
7KF1 100 nmol/L ) pc DNA3. 1-CREB-NC, TUNEL Yt a6l £5 21 K BB SELL 20 (0 A i g T, S i 2¢
Y6 iE BB A B#E SR (real-time quantitative polymerase chain reaction, RT-qPCR ) £ il K FA 6 4H 21
ERK1 F1 CREB 1) mRNA [{J33k ; Western blot £l K BUA #8412t p-ERK1 .p-CREB [J5£ik, 85k 5
IEH L BRI Dex 41 Dex+pe 2H K A BEAL 2 H i 40 il 7 1% \ERK1 F1 CREB (1) mRNA [)5&
ik \p-ERK1 ,p-CREB [ 3IAB] 8T (P<0.05) , S5HEIAYZH LA, Dex 2H \Dex+pe 2H K SR HEZH 2L i 4
HIJA -2 (ERK1 F1 CREB ) mRNA [1)3%35 .p-ERK1 .p-CREB [1) 5 W] i N (P<0.05) ; 5 Dex 41 It
B, Dex+pe 4K BUVE BEZH 21 b (9 40 ML 4 123 (\ERK1 #l CREB () mRNA [k  p-ERK1 p-CREB 1)
FIRUI BT (P<0.05) o &5 A SEFCPKE BB 1% M 2 RE 14 PN I O B 8 2H 2 i) 4 i o 1
A AEIE i A0 ERK1 A CREB 1R RR 10k & 45 45 7 A B 4 2L DR 4 7 T
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Dexmedetomidine alleviates chronic functional visceral pain in rats with irritable

bowel syndrome through phosphorylation of ERK1 and CREB

LIU Yatao', LIU Wei’, WANG Xiaoqging', WAN Zhanhai', MENG Ning' 'Department of Anesthesiology and
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[ Abstract | Objective To investigate the protective effect of Dexmedetomidine ( Dex) on the colon
and spinal cord of irritable bowel syndrome (IBS) rats with chronic functional visceral pain, and its
underlying mechanism of its effects on phosphorylation of extraeellular signal regulated kinase 1 ( ERKI) and
cyclic adenosine monophosphate response element binding protein ( CREB). Methods Forty SPF-grade
male SD rats (6~8 g) were inflicted with colorectal dilatation (CRD) stimulation to establish a rat model of

irritable bowel syndrome (IBS). Then the animals were divided into normal group, model group, Dex group
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and Dex+pc group. The rats from the normal group do not do any treatment, and those of the model group,
Dex group and Dex+pc group received CRD stimulation. After successful modeling, the rats in the Dex group
were injected intraperitoneally with 5 pg/kg Dex hydrochloride injection daily, and those in the Dextpc group
were injected intraperitoneally with 5 pwg/kg Dex hydrochloride daily, as well as pc DNA3. 1-CREB. The rats
in the control group and model group were injected intraperitoneally with the same dose of normal saline and
100 nmol/L of pc DNA3. 1-CREB-NC. TUNEL assay was used to detect cell apoptosis, real-time quantitative
polymerase chain reaction ( RT-qPCR) was employed to detect the mRNA expression of ERK1 and CREB,
and Western blotting was used to detect the expression of p-ERK1 and p-CREB in rat spinal cord tissues.
Results Compared with the normal group, the cell apoptotic rate, mRNA levels of ERK1 and CREB, and
expression of p-ERK1 and p-CREB in spinal cord tissues were significantly increased in the model, Dex and
Dex+pc groups (P<0.05). The Dex group and Dex+pc group had obviously lower apoptotic rate, decreased
ERK1 and CREB expression at mRNA level, and reduced expression of p-ERK1 and p-CREB than the model
group ( P<0. 05). What’ s more, apoptotic rate, mRNA expression of ERK1 and CREB, and protein
expression of p-ERKI1 and p-CREB were notably higher in the Dex+pc group than the Dex group (P<0.05).
Conclusion Dex can significantly inhibits the apoptosis in spinal cord tissue of rats with chronic functional

visceral pain. It may play a protective role in colon and spinal cord tissues by inhibiting the phosphorylation of
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ERK1 and CREB.
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i1 % 5 12 A4 (irritable bowel syndrome, IBS) &
SIS PRSI RE T A R SR M RS e AR AR 2O AT A
MERT, 25 5 U RN o WEIEAIRIE 20— R g PRI Ak
R B YIREZE AL, T2 LIS IS K | HE5E ) 15
TS VOR B A8 25 o FEORF B . AT SR 5
I RBIF 78 e S A R B W sh h SR 4
WAZETL SR T RERRATG | A e SRR A5 DR 2R S 7E 100 11
1 UE R T AR A UKL Il R AT S 4
TE W 1BS B3 M-I R R IR A, RE ] B 2 i iR o
FIRDJRL 9 LA B P AN 3 )t AR R, L 5 A I 3k HG v
(IFEFIBL . GIUMMARRA 26" 48 Hi 5 41 814
i - Bl e S A 2 P X R G, TR I S S P
arEPIR TP R E AR ENANR S BB RO 2
TR Y AR E S Y B S 1 (extraeellular signal
regulated kinasel , ERK1) -¥@ IRt I b o455 E H
( cyclic element

adenosine monophosphate

binding protein, CREB) {55 #£ /< Jf 1) 2B oL Ji& \Fp 2
BUBAL R IR R B . SUN 1 5%
RTESAE MR R SRR i ] ERK1/CREB {55
FORRIRAL , AE WA B R S 36 Sh ) IR AT o A7 SR 4T
WK Rl R b H T — T o,- B IR R BB AR S
M, BA R SRR A B IR RSO . BT

response

AR AT SRR E Rl S R A > TR, T
R AR ZE 2 v R R B R S LA % () o 2 4 L ) AR
b, IR A L o EJEA A7 EHTKAE 7E IBS H
MRIE D ARBEFTE A i IBS KRB, A 36
4141+ ERK1 F1 CREB [ 335 AT, 3T 47 £ FEKE
XJ IBS Ji A% S AE ML, 7 222 1BS 11 IR I 24
RUBHLR .
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L1 S3shdh £ RXAAME
L1 1 SEsshy 40 K SPF 9 3 kb SD iz

RE R 6~8 g, Mg B RO REF B 22 M B
FERT L SR A 77 VR ATIE 5 - SCXK (1) :2020-0002 ] 5
TE22 M R 2= sh ) S5 o SPE s W) s i BE 20 ~
25 C HHBEYOK B BRCL R TR, &
W C AR e sh 4 B S R RS H S
L

1.1.2  F35) CREB [¥) pc DNA3. 1-CREB (pc)
LB B EXT 2 pe DNA3. 1-CREB-NC i 220 5 IR IEEH
PORA IR F ARt EhR A SR FEWKE TE S ( dexmedeto-
midine , Dex,2 mL:0. 2 mg, [ 2515 H20183219) I H
P2yl B A FR 2 7] 5 HE 3 (038058 & . Western
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blot 171 & F 5€ [ Roche 23 7] 5 AL L 24 A 4
REKREAMAT; ZRPEERE A FiEE KA
PR F] s St K B p-ERK1  p-CREB $7{K 1 A 3E[F cell
signaling 7\ H] .
1.1.3  FEAUL A=) AR ( H 4% NIKON
AF]) BB HA JEOL 22w , P AH & TR g i £
(R KR BRI A il BR 2\ ), 00 v Bl ( 36
Thermo 23] ) , BECHL UK A ( 3 [ Bio-Rad A H] ) , ZHZ
WHEHL (BRI /RIS BRA R o
1.2 RHE sk W IR K R AR AL 69 M 1 A R 3 M 89
Rk

REHEATIE B ENR IR IS, 1% AL 73R 15 70 IE
WA AR FSERIZH A7 SEHEPKE ( Dexmedetomi-
dine ,Dex) 2 \Dex+pc 4 (n=10), FITRIZH Dex 2 Dex+
pe 21K L GRABAUSKAS %™ ity 5 v 75 i 2R 465 8 ~
21 KN, i IR 28 52 A8 P T RE A P IR A B A Y
FE T L R BREAS ALTZY 2 em PR, LABE TS
TR 2e 78 0. 25 mL, 4R 1 min J5 70U
P 2 b JFPRRE R EIARERE 1 O, S5 RRINEUS B
AR B LR TR , R K BRA K 2 8 JAl i, I K B
B I8 BE R 2 3 7 43 ( abdominal withdrawal reflex,
AWR) FUR . AWR i 00 2 {5 1E 5 4K B 28 S+
3 A A R

NI IG , WA 8 JiJ5 , Dex 4K R H I I 14
555 pe/kg BERIR AT EFERKE TE SRR 100 nmol/ L (1)
pc DNA3. 1-CREB-NC, Dex+pc 41 K B 4& H 1 I 3 5
5 pg/kg MERIR AT EFEIKE TEFHA T 100 nmol/L () pe
DNA3. 1-CREB™ IEH 41 BRI AL ISR 8 J& ) I f v
B A0 B A B ER K F 100 nmol/L pec DNA3. 1-CREB-
NC, L2525 14 d,
1.3 XA AWR &9 2

WREEEE 12 h J5, SR A RR, 4 <
FILT) 46 A 2 em, B R BUBCE 7E 20 emx 10 em X
10 em #Y:3% BI 2 g v, 17 QBTG WIS 22 456 B 9 7k <
FRE2E (colorectal dilatation, CRD) A1 &3+ ( A LA
FE 1) J5 45 T CRD( 4 20 40,60 .80 mmg 4 1-%2%)
P, B UCH) CRD R 4E 15 20 s, 303 1] B i KAy
5 min, BN SFHEE 3 K. PEAMRE 10 4, Bh
A E R AU E S G W ik 7k 1= B SN R IR
RAWEIEIRIC ;2 41, ShY IS LR ol e  (HR 46 5
353, S e LA Z0 W i DL S LR R (L B 2 4R
54 51, S B R, B AR B R T, IR IR
1.4 R A Jm FE e 2

A HEAS TAER 1.3, CRD HE M 15 mmHg JF

4, LA 5 mmHg i Fe 738 s 5 A ORI B 4E$F 20 s,
2 YA PR R 5 omin, 243147 AWR 4334
3] 3 43k 8 R K SR e
1.5 ZBWXRALEMmAARMARAGTGREZHF L
RS SE T AR SE R, TO R B K SR SS
NAREAL, 22 W [, WK, B0, 3, il a5
JETE 3~5 wm [BR A 85 V) /- HE Je e, e 0
BIHREE K.
1.6 &K R A8E 45 e AR 25 Mol T AL
A 20 KBRS BE A 2, 4 S B SR MR A T 22 L o
YK R A YD, IR R O Y,
BEWLEL
1.7 ZBHMXAARALRG WA T
4520 K BB BB A4, 4% TUNEL S a3 £ 28
RAEATHUCH P B R B AR GE Y Bk
H PR it e A LS R s B SO AT i A U
TN, A JR T2 R 45 F TUNEL B 41 i %k 5

oSt oY N =R
1.8 ALk A A4+ ERKI #= CREB # mRNA
) kA

B2 K BB BB 2H 21, Trizol IR R EUEE A Fh 11
Al RNA AR B SR & SR R4, % RNA fo e %
) ¢DNA , SN 56 E 1 R4 BB S ( real-time: quan-
titative polymerase chain reaction, RT-qPCR) #F {74114,
R 274 FORAEH mRNA (IS F LR, L GAP-
DH {ERZ B, SOV 5 )79 40 : GAPDH (¥ mRNA 1E
N 4. 5'-CCCGGGTTTCAGAGACAACTTC-3", [z X %%:
5'-TCCACATGCTTTATTCCAGCAATC-3"; ERK1 ) mRNA
1E S 5% . 5'-CATGAGAGCCCTCACACTCCT-3', Jz L 5% .
5'-CACCTTTGCTGGACTCTGCAC-3'; CREB f#§ mRNA
1E X 4. 5'-TCACAGGTACAGGGATGAGGACAC-3', .
5% .5'-CAAAGCACAGCAATGTCCTGAAG-3',
1.9 &K RAA#AL P p-ERKI . p-CREB # & 1%

B AR RE 2, 76 4 °C 243 rh ol &
30 min, B0, FFRE FIEWORRE , LT IE SR IBORE A
R, LA SO pg R iE AT BAE, BIKIS, BE IR, B
HL A —HT(1:1 000) , —HT (1:5 000) ke /e , = i
WEE G, B0 30 min, LI GAPDH & 181 /347 H br
H YK
1.10 “%it5F o

S P AT s R SPSS 16. 0 8 kAT e it o
¥, K F Graphpad 8. 0 #EAT4E R, X F IL-18 . TNF-o J
PR B IR S A B R 225 R, 24
[] BU R B R 2R 40 #r , T T LR T ¢ K 6, P<0. 05
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WA GET T o

2 #R
2.1 B4R R FE R AT A VA BAR R = 69 1]
o

S5 o) A R IE R 2R BRORS OIR S R4 R ML |
B B A G FHEM R PR AR UL 2 R
POK G P RIS AT IR, B K R
PR R AE SOV Bl 5 00 FLHE AT B ES L 36 3h i
BB N SR B BRRR TG E R IR HE AR
A LRSS AR S AR IR M
BN . Dex 2 K ER ARG AR S I G R R
1) Kz B 2 RS ) Jd G e IASTRIRIEE AR U 55 ) St T B L))
MG S BB . 5 Dex 4l KB ELES, Dex+pe 41K
FURB IR S B R R L R B EIR 2L R EIIE S0 v B
pINING] e g7/ RT3 e A

A W 2% TR S R - IR W AL R BRAE 1~ 10 Ji
PR AR A T, BRI R TC W] B S s B A
Dex 21 \Dex+pe 41 K RAE 1 ~8 JH ARG K 2218 T
K a—3, HTESE 8 254 T )5 , Dex 2H  Dex+
pe ZH KB A5 et 4G R B W I T v S B OE R
. 3 H5 Dex 41 R FELE, Dex+pe 21 B 5T i
PRI S R TR B S R R, e AR (&1 1)

3007 — E¥a

—— TR
Dex 2H
—— Dex+pc 41
. 200 5%
HE: abg b
i I
£ 1001 i
a
] a
0 2 4 6 8 10
By al/ )8

a:P<0.05, 5 % 20003 ;b . P<0. 05, 5AE A 20 bh 4%
¢:P<0.05,5 Dex 20 b

B1 SFHAAREREMLE (n=10,x+5)

2.2 ZmMKH AWR 69k

£ 20,40 .60 .80 mmHg J& 1R T : HIEWAK
FUHLEE AU 4]  Dex 2 \Dex+pe 2 K AU AWR {f #]
IR (P<0.05) s SR KR AL, Dex 4], Dex+pe
AR AWR EURFFIK(P<0.05) ; 5 Dex 241K R
AL, Dex+pe K BRI AWR (I 2 74755 (P<0.05) ,
DL 2,

COEH4] 3O BA4] B3 Dex4l EA Dex+pe 4
a

41 T
a abe
3 a abe !
3 he b
a abe b
= abc ab
= 24
= ab
| ’l
0 T
20 40 60 30
CRD % J7/mmHg

a:P<0.05, 5 EF 2045 ;b P<0. 05, 542 A 40 pb 4%
¢:P<0.05,%5 Dex 2H L3R

B2 HHKRAWRMBLLE (n=10,x+5)

2.3 ZK R BN AR

SIEH AR B, 4] Dex 4 Dex+pc £k
SRR B (ELRA S R % (P<0. 05) 5 SRERIZ KR L3,
Dex 4 \Dex+pc 2H K 5 A9 JR B9 (B 2 i (P<0.05) 5
5 Dex 2l KL, Dex+pe 2 BRI (B0 BA i T o
(P<0.05), LA 3,

501

I [ {/mmHg
oW A
T 2 9

S
L

0-
EH A AR Dex 41 Dex+pe 41
a:P<0.05,5 EF a4 ;b P<0. 05, 5 AR b4
c:P<0.05,%5 Dex 2H b8

B3 ZRAARBHERLE (n=10,3+5)

2.4 B4l K R LB R IR LR

HE o058 : 1E 7 240 K 45 A 2L 1 5B HES
ST AR RIS R T W eT B, L2 R A
BRI K BRI 25 I L 9 B HES ZE 6L, B2 ™ 5, L
21 AR Dex AR R A AL, gk A & T
B FRETIZEAEERNGEE. 4 HARRNEE
LHEUI R B4 4 v A= DA S ] B 7K i, Dex+pe 2K
SRR 45 i 4 B 105 B T 21 2 i, (HL 2 g R AN
Dex 4, VL&l 4,
2.5 B4R RAMHEMBAGRIZILE

HE Ju (8 58 . 1E H 2H K A B8 41 2L 40 i HE 51 3
55, G SE R P Al I B B A KRR B
RER I S, 25 I AR ™ B, PR R G AN I K B IR AR,
TR 5L S BRAS T B ; Dex 41K R HEBEIE S
FIEH , IRBE X 8 LA K 8 T 41 i 50 B 5 0820 ; Dex +
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pe 2K BRI BB 2H 2400 0 AR B 2H WY S o e, (HL{Th
B PR A BT, WKL S,
2.6 BKREHMMLE BB EMRY

75 5 HL B 4R R < OE R AL R BRI R AL 2 A
IO B T 45 A 5 2 8 A R A 9% 295 40 3 OB T B 8 A
22T LA i DA B Pk SRR s BB A R B B4 2
P14 R LA B i 5 45 A8 400 00 WY I8, RO AR 23 Y R A

FEE ARG BRAN I 0 R S B W ) 3R A [
MBS, T M2 RO B, A8k ™ 5 Dex 2]
IR Bl 5 4 2L 20 40 0 A 25 A 00 £ ) S i, e 8
Joi 126 2 WD S D, R A A MRS T IR T A A
JCAN R AT BT [ T 5 Dex+pe 21K A Bl 2 2L AY
RIS R4 3 5 A 2 2 W S el e, (ELATD RE R B —
FEREARPERIEALIR, WLIA] 6.

B4 [SEXREMAAREFURER

AL

100 15

Dex 41

BS5 SEXREBEAAREFURER
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BB RGBSR

o 2%
B6 XK

-

IR Dex+pc 24

.A

0
TR FERIZH Dex 2H Dex+pc 21 B
A:TUNEL LR K A A AL M AT—;B. 2250 (n=10,x+s) a:P<0.05,5 EF 204 ;b.P<0.05, 548 20 pb 3%
c:P<0.05,5 Dex 20t 3%

B7 ARBEBAANERATER

2.7 BLK R HREL LG w L T mRNA ({2350 575 (P<0.05) , L& 8,
TUNEL 25 B n: 5155 41 R U Eb &, B 41 |
Dex 41 Dex-+pe 21 B A0 B 2EL 25 1 40 ML 1 2 ) B Sl
THiE5 (P<0.05) 5 S 4 K B L 4%, Dex 4, Dex+pe T -
ALK R AL AT L] 8 FHE(P<0. 05) 5 = .0 [ i
5 Dex 4k BUH S , Dex-+pe 21 BLETE B2 41 1041 © " abe
P BT (P<0.05) | WL 7, 1 WM. T
2.8 &4k RAHAE P ERKI A= CREB 4 mRNA
6 F ik # 1] f
RT-qPCR 45 5 575 . 5 1 3 4 b A, BRI Dex 0
41 Dex+pe 41K BLHOFF 84141 b ERKI F1 CREB 1) FRKD CHED
mRNA {951 57485 (P<0.05) ; S BUBAL L4, Dex 1P 0.05, 5 EAALEL b P<O05, 5 BRALHs
41 Dex+pe 41Kk L #4141 h ERK1 F1 CREB 1) ¢:P<0.05, % Dex 421642
mRNA 1) 3% 35 ] i FEAIG (P <0. 05) 5 5 Dex 41K B b E8 ARHEHAL T ERK1 f1 CREB §j mRNA

£, Dex+pe 4 KBRS BE4H 21+ ERKI 1 CREB #y B (n=10,7+s)
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IEHA B

p-ERK1(44x10°)—

p-CREB(36x10°)—

GAPDH(37x10°)—

Dex 24l Dex+pc 41

COEHR4l 3
_ EDex4 [ Dex+pe 2

a:P<0.05, 5 E % 414 ;b P<0. 05, 5 AL A 20 b 4% 5 ¢ P<0. 05, 5 Dex 8 bbb

B9 Western blot 12l & H K R &AL p-ERK1 p-CREB HJRIX(A) REESH(B)

2.9 ZKRAAHML P p-ERKI .p-CREB # & &

Western blot il . 7R : 5 1F % 41 o dge, B A 24 |
Dex 21 \Dex+pe 4K BT #EZH L p-ERK1 ,p-CREB
ZIR W i T (P<0. 05) 3 5BIRIZH L3, Dex 41,
Dex+pe 20K RIHFEA L p-ERK1  p-CREB ik ]
SRR (P<0.05) ;5 Dex 20 KB HL%E, Dex+pe 2H K B
B BELH 2 rp ERK1 1 CREB ) &35 8] 2 F1 & (P<
0.05), LK 9,

3 itig

AT AT R, BE AT 5 DA R RS A AR
AKE 4T, IBS 9 A0 28 2 30t i AF T s 1 B 3 3%
o AR BILTRI A %, 1 A 58 44 s Ho a1 BIL] i R
R = TR R T T R AR R, R
FASE 24 o B0 TR VS 258 s R R R B
b AP T AR SN B2 I BRI & R IR 2
TH AL TE P ) 22 i g 30 o I B T A N B R T 12
5BYT , I 35 M N R AR AT, A )
[z —

3.1 Dex #6928 42 4 iy 40 48 Fn B B8 20 28 09 % 22 45
15 G FBBh By Bk 47 AR W IR R 09 IR 1B 1A

YE BT R B SRR B R 259, Dex B RUFHY P
W Ah 2 R G R AP T, 78 22 o s v e A 21 488y ]
B R PER VR B 8 E DY BE g BoR
Dex REW] B 22 il W e 45 TR B HE MR IG K. RF
B ST R Dex G W] AR B S5 1,
P AHET Ras AR C3 WEERJEY 1 (ras-related
C3 botulinumtoxin substrate , Rac 1) {55155, FHW K
BB 2 PR B R 1 I i . BB, LR
RESE T E BN FE 0 o2-F EIRERREZ A, S
JEPEANFERY Dex REVG X 2650+, TR B ARMFRET
RAFOL R IR AERREEF RO, IR B S AL

4
i T
)
w abc
= aby
=
g
I
e
A p-ERK1 p-CREB B
(n=10,x%s)

M R Ve Y . RS B SRR
Sfe L P 3 45 4 R BRBE TR Hp | Dex R B I FRAIC 453 477 [X
S0 S A SO, A R BR AR 2R ST PR T, AT
RAEFAR PRI ER . ARWFFE R A1 R B A
Je B B R 2 B LR B AE i AIE PR RS R 2 R
e, SRR, 50 L R R TR I 0 45, D6 K B 1BS
WA NI, B 250 T TG , Dex 2125 5 R KBS
POPR S BH S 3035 I ACHE PR T -5, R B AWR {H Al
85 10 2 45 4% T Dex 4 BLI AWR 20 B {8 4%
AW L $2R Dex X IBS K RUA BRI I BRI BUR .
Dex ZH K BR 285 iz FIE- 06 i) 9 BREE SR i 7 Dex X 45 7 40
SURP RS B0 28 T R 4P 1T, BEBA Dex W] i
TSN Z Wy 4% B LR B 2 40 10 4L 005 BIA0 A , ol
BEAL SIS MR, TR SRS U A R R T,
THE R AWR FI I (E
3.2 Dex i@ it #7%) ERK1 f= CREB &) 5% 8% 1k & F
Rt

TR B B 259 A FHRE S, A B T 1 Y 2
PREGYIROVE FEAR , AT B T 12 YR A48 78 B 1 4
FRIEYUE . EINIM AR Z 5T 2% E —B0UA A ERK1
1 CREB By IR L 17E 57 A0 9B h R HE B2 1
PEEAER L WFSE B Y ERK 76 A4 %Ay v 336 5 F)
YERF kAR 1L (p-ERK]) #4475 5 kK AEE B AL,
WML AME 51 2 A%, 0% FiERY CREB B3k, JF 4
) CREB # 4L hy HAT S AE3 5% 3 7 (p-CREB) |, FR%
PEEAE DL DR A B 7 L 0 5 B Y s
TRLANE RO T T KOG DA L B R R S R T T
TORRES-PEREZ 25" R 5 4% 5 W s 75 K BUR TUR
VRO BB 05 K 3 b ERKL/CREB Ji B Y %
FRAL , RE A B ol S B0 sh W) I IR AR B . ASHIF 9% P st
FILH 25 5 5 5%, p-ERK1 , p-CREB {4 3% F} &% , ERK1/
CREB 38 f% () W R AL FE TR, (55 7 3o, R RLAS
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Ji7n R B8 2H 23 154 403 I B, O SRR R 5 48 Dex TG,
p-ERK1 .p-CREB E’J%%ﬁj—FK%, ERK1/CREB & % 1 i
FRAFR FE U 55 , K B A A A BE 4 4R 301405 PH . 0 L I
JEAR, I 1L pe DNA3. 1-CREB {3 5525 , Dex +pe
HLEER IR, pc DNA3. 1-CREB #8741 106 % Dex XJ 95
S 1 T AR L, 1E BA 24 W ] BB G o 410 il ERK1L A
CREB MR b &5 VEH

25 Il A7 S FERK E BE A 12 1 o BE P P9 kS
TERA B8 20 20 09 40 Bt 98 72, v BB 3l 1 41 i) ERK1 Al
CREB R 1k ok & ¥4 45 I FUA 6 2L 2L PR 9 VE
{HIRR A SEFEPKE T 1 & P& B AR I IR B3R 97
BT TR IR LA K B B i J (X Rk o

S 3k
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