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HE . R A c—fos 12 5 B4R 7 £ #6754 RIREE SRS UL (AMIL) K RS ILARAG 6948 M ALsl . 773k
SPF 2& SD AP X R, 150 R, H P 128 R4 453U £ BIRFNIKATIE I 5 AMI S AR, Ry B4 90 R, L 38 R,
F A AMI AR # 00 R K KA AR L IFEMB EF08 R, #4430 X, 5422 A REA KNG &A=
FREINEABF R, KRG 24 h, FHERARRZAARF—BFRLT 01% £HE&RAEL LK 10mg/ (kg d) #
B, AFEALTHE 1250 wke K FiEst, AMEBLTFRBARBRET, 11 /d, A% 4 A, KE48h
Fo 4 B, A FEAEMKRCE (HR ), 4%k (EF), 8445 (FS), AC EAFKRMAEZ (LVIDd ),
A ERGRMAZ (LVIDs) T, K5 4 8, Masson M| & UUIE L #E AR, TUNEL A JUAE 583 4269
Mamft, FuREETRAHER N (QRT-PCR ) #0 c—fos. ERK1., ERK2 mRNA &%, Western blot #]
c—fos. ERK1/2, p—ERKI1/2 &G kik, 5R KRG 48 hfe 4 A, HAAWME, IFEmf £HE RUETTF felt
KRS HE TR (P<0.05), K& 48, SERME, FFEaf 2314 RAKX RS EF, FS1E3¥% (P<0.05),
H KRS RE LVIDA, LVIDs MABA& (P <0.05 ), #&97 BT E W fe £3e RA X TS MUR L @A A (P <0.05 ),
RiG 4 B, GEAMLE, FEAF L35 RAECIRRIR Y, SILF LR B, TUNEL &R 2 *, &
I7 Ja AT 44w £ 3075 R 40 KRS WUAR S 8] 20 2m B b 8 = R 4K (P <0.05), qRT-PCR %R 27, &7 G
FWFe EFLE R K RS LG c—fos. ERK1. ERK?2 # mRINA F A& FAEA 20 (P <0.05), Western blot 45
R 2T, ERK1/2 KO REZEMIALE £ F AT FENL (P>0.05), #&97 /e Fafe F30E RA KK S
A8 c—fos, p~ERK1/2 & & R XK TAER L (P <0.05), it F4ERAEV ZEEKR R AMI G UG 2 B,
HEAE R THE S p—ERK1/2—c—fos 42 % 3| 495 A %

FHEE . EICER ; SHAESL 5 c—fos 125 @ ;S ILBRA
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Effect of Metoprolol on myocardial injury and c-fos signaling
pathway in rats with acute myocardial infarction

Yan Xu
(Department of Cardiology, Beijing Royal Integrative Medicine Hospital, Beijing 100049, China)

Abstract: Objective To explore the mechanism of Metoprolol on myocardial injury in acute myocardial
infarction (AMI) rats through c-fos signaling pathway. Methods Of 150 SPF class male SD rats, 128 rats were
given ligation of the anterior descending branch of the left coronary artery to establish AMI animal models, and 22
rats were threaded but not ligated as the sham-operation group. The 90 rats consistent with the AMI model were
randomly divided into three groups: a model group, a heparin group and a Metoprolol group, with 30 in each group.
After 24 h, the rats in the Metoprolol group were given 0.1% Metoprolol normal saline 10 mg/(kged) through gastric

lavage at the same time every day, the rats in the heparin group received subcutaneous injection of heparin (1,250 U/
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kg), and the rats in the remaining group were given equal volume of normal saline for intragastric administration,
once a day, all for 4 weeks. At the 48th h and the 4th week after operation, the changes of heart rate (HR), ejection
fraction (EF), fraction shortening (FS), left ventricular end-diastolic diameter (LVEDD) and left ventricular end-
systolic diameter (LVESD) in the rats were measured by ultrasonography. At the 4th postoperative week, the area of
myocardial infarction was measured using Masson method. Apoptotic cells at the edge of myocardial infarction was
tested by TUNEL method. qRT-PCR was used to detect the expression levels of c-fos, ERKI and ERK2 mRNAs. And
the protein expression levels of c-Fos, ERK1/2 and p-ERK1/2 were detected using Western blot. Results Compared
with the model group, heparin and Metoprolol reduced heart rate significantly at the 48th h and the 4th week after
AMI (P < 0.05). In the 4th week after surgery, compared with the model group, the EF and FS values increased (P <
0.05), while LVEDD and LVESD reduced in the heparin group and the Metoprolol group (P < 0.05). The area of
myocardial infarction decreased significantly after treatment with heparin or Metoprolol (P < 0.05). After 4 weeks,
compared with the model group, blue collagen decreased and myocardial fibrosis level also decreased in the heparin
and Metoprolol groups. TUNEL results showed the apoptosis rate of the myocardial cells around the infarction areas
of the rats decreased significantly after heparin or Metoprolol treatment (P < 0.05). The results of qRT-PCR showed
c-fos, ERK1 and ERK2 mRNA expression levels in the cardiac myocytes of the rats after heparin or Metoprolol
treatment were significantly lower than those in the model group (P < 0.05). Western blot showed that ERK1/2
protein expression level had no significant difference among the groups (P > 0.05); however, c-fos and p-ERK1/2
protein expression levels in the rat cardiomyocytes of the heparin and Metoprolol groups were significantly lower
than those in the model group (P < 0.05). Conclusions Metoprolol can obviously alleviate myocardial damage after
AMI in rats, and the mechanism may be related to the inhibition of p-ERK 1/2-c-fos pathway.

Keywords: Metoprolol; myocardial infarction; c-fos signaling pathway

2 ML UFESE (acute myocardial infarction, AMI )
2 LR B Dk € S AR 5 ot L 50 4 T 365 ok P O LR AR 2
E, JUE RSN A B ERR Y OGSO Y, TR
B e—fos 5.0 MVE PR B VIRAC, c~fos 72 40 LI )
HNFURIUR S E AR AR, ARSI c—fos ANRE H 4%
RIVER, RS e-Jun S G IS B A 1
1 (activator protein transcription factor-1, AP-1), A HEi%
TEHEIE R G s ik o RO IUBRIALIN , c—fos REENZI
PRIR, BRI R N Sl R b AR
HEAMEM T MAPK Z 5T ERK1/2 (extracellular
regulated protein kinases 1/2) J&¥ i 71 3 A5 = 15
P H A S MIE B, ERK1/2 [ FBEIR (L5 AT 38 i
21k Elk—1 ( Ets-like protein—1), FEMi5ES c—fos 1%
SN BRI IR R R TR B 1- 2 IARRHIRZY

HERERAAG M T D U 48, TEVR YT AMIIR,
EREA RN, A5/ MESLTEER, S0 ) e it

P, H HATC T SRR RIGYT AMI 9 ELARAE RIBLE]
ANGEA UG T ARSI L R ] AMT K RUBLAY 7
AMI K BRI 2 F63% /R J5 K2l ERK1., ERK2. c—fos
MIFRIRNEOL, I EFCIE IR AMT KB W31
Sy TR

1 MREIE

1.1 SCIe#red
111 ZIbh4h  SPF 9% SD HMEtEREL 150 B, Fy

KT (328 +20) g, W [ AL 4R AILEA ],
112 EZXANFLE WAREFCHEIR (SLE
WrRI I 2587, SEESCs - EZ5HETE H32025390 ),
JF 25 Al S R nt B @ 2500 A BRA |, Atk S
5o [ 24 Ui H32025851 ), RNA #2 Bl 7 & (98
[# Invitrogen /A F] ). buffer, dNTPs, RNase I ] 71 |
M-MLV[ 49 T8 (Ki%E) ARAFE . HEHAER
WA (R AT Do e~Fos JERK1/2 ,p-ERK1/2
Bbt KB 1gG Wl (—HiA ) (£ E Sigma 24 #] ),
B W 10 LU 2E D0 %R 1eG IR IR ( —PiiE W ) (£
Sigma A H] ). SERFH I E B HEA W [ qRT-PCR )
X ( 32 Beckman Couhe A ] ), GIS-2020 %fi% &4
IR GE (LIRS A ERARAF ).
1.2 Zh¥EBEISH

AR S TS " Ik G AMIERL, M 150
HOR B BERLE 128 HAZ il AMI AR, H] 1% L
ZHH (40 merkg ) MEERRES, MMEMEE TFAREES
IR, SAR-830 /N YR 5EE CWE A H] )
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HEOENE  TRER 4.5 BlTE T MG, 7Rl K R A
ZEDEETF A 1 ~ 2 mm 2R 25 FL 72 564K Sl K mir ke
32, BRI, HEEWHL, 12 SRRSO HIE
ACIE IR B R T, T, T, aVR, aVL, aVF
SR ST Bidft < 0.5 mV, B R HIBAS . B
1R, AR5 3 d WSS SR FR 22 Rk
TR, TR SIIKATFE SCFLMALEEL, HALR
PER] L
1.3 SHESRHGAE

128 HOREL P& il 90 H, 36138 H, HAFS
AMI A7) 90 HAMI K BUBEHL MR | JTF R4
KMFEFCIKIRAL, 14530 Ko 74h 22 HATIRF R
REBTFARLE . FIEERAMEARST 24 h HHEHEE S
T 0.1% FATH/RAFIERIK 10 mg/ (kg » d), JFRAK
TS TR 1250 wikg, BRI AR AA Fk
2 T AR A EEROK, BT AT 41 10 ml/kg, 13K /d.
1.4 BEOCHEEN

A5 48 h A4 J, H5 KR 1% 8B H 2% 4
(40 mg/kg ) MEJEERRIE, AMEMETE , SR 0 PR A
ARG A By (heart rate, HR ). 52345 ( ejection
fraction, EF ). 54145 %5 % (fractional shortening, FS ).
e 0 = 5k K W N 42 (left ventricular end—diastolic

dimension, LVIDd ). 22 0> & W 48 K #1 N 72 (left
ventricular end—systolic dimension, LVIDs ) £{H, i
3 U, SRPCFEIE.
1.5 IDBEARAHARIE

ARJ5 4 FJE RIS RS AEFER R, FRICH O
JE, FHT R OIERRAS . BRI A AR A BEAL 7
HWGERSY « WA S HETE 4% ZRWEERE, Fl
JERR AT 20 2 Kbt 5 Tl VI 3 0y, 3Bl ) s il
PRI Masson g BEUD )1, AR5 R AU 1 5 4k B 2R ¢
U A, MR A S A BRI 5
Jat, D AUESERIAR (% ) =2 x BRI /(AR +
W) % 100%.
1.6 TUNEL &aillCAILE T 41 il

TR BRI , H PBS VRN, 1R T
4% Z RN, T, T 30% FEREECMER K T,
BEEEA TR T, TUNEL Jea)5, HZO6RM
BOEIFA
1.7 qRT-PCR #&ill c—fos., ERK1. ERK2 mRNA
Rk

L GAPDH {E RN 23K, F NCBI Primer Blast
wtE RISl B AR TR AT PR
AlG R, SIFESIILE 1.

&1 5l¥F%
HEA ET 519 BRI 514 K /bp
GAPDH 5'-GAAGGTGAAGGTCGGAGTC-3' 5'-GAAGATGGTGATGGGATTTC-3' 386
c—fos 5'-GTCTTCCTTTGTCTTCACCTACCC-3' 5'-CCCTGCCTTCTCTGACTGCT-3' 384
ERK1 5'-GGCACCAACCATTGAGCAGA-3' 5'-GATCATTGCTGAGGTGCTGTGTC-3' 373
ERK2 5'-CTACACGCAGCTGCAGTACATC-3' 5'-GTGCGCTGACAGTAGGTTTGA-3' 394

Tl 4 FORE VR IO IEA12Y, FH Trizol
BRI RNA, 2R W BRI Dk ke i HL e B, T
FHERANr HE 6 BE TG I LAl B S v B . B 1.0 g
RNA, JiA Oligo (dT) 1.0w1, fLA 13 1 RNase—free
H.0, W55, T 85CAmB T 5 min fif RNA 48
PE, SRIGHCEEVK L 1 min LABT RNA B4 5 SRI54k&ein
A 4.0p15 xbuffer, 2.01 10 mmol/L dNTPs, 0.5p1
RNase #1l #1 7. 051 M=MLV, & 4J J5 30 °C {5 I
10 min, 42°CA%IE 1 h, 85°CA#IE 10 min, &% cDNA
B4, BUSleDNA (HikE 20 %) W, A
1012 x SYBR Green qPCR Super Mix, 0.5w1 GAPDH
(c~fos . ERK1 3 ERK2) 1EJZ 514, 4.0~20 1ddH,0,

7E qRT-PCR X E4" 38 . S 4&1F - 95°C 30 s BiAst:,
95°C 55, 60°C 35 s, ¥"15 40 MEIF . LEIEAT 3 KA
Y d i o R 270 43T qRT-PCR 455, A Ci=( Ct
AL —Ct WS ) +s5 A ACi= ( ACt HAY3E
~ACtINBEH ) £,

1.8  Western blot #ill

BRI 4 HREBGODIEA L, 7400 5 4l
ZUE R BOA R BUE (B, A RER S0 w1, H
Lowry WE#FA TR U &, A4 8E FOVRBEE 5 MO EE
F3f ik SDS-PAGE 4325 LI W, #5853 25 0 8 1 i
ENEIFERR AT AR b 5 B IBEAE 1 x TBS H1i23d 10 min
5. T8 5% B IS E WP B 1 h, 1 x TTBS
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5 28 &

VRV 2R, HEWE T HE TAE L © 100 [ c—Fos.,
ERK1/2 .p-ERK1/2 A7t K R 1eG 8 ( —Hiam ),
4CHER K ; WRBE MK 1x TBS, 1 x TTBS
PRBUEVESS , FEBE 1 0 1 000 FREEEEFRIC LA R
IeG W ( P ) "MAEZEE FE 2 h, KK
I x TTBS. 1x TBSiEPEE, HIHTHECHI A 0 O T i
@, FrH B S 5 20k, Fa T G1S-2020 %X
GBI R IT i i F A5 4400
1.9 Hit=H*E

Bl TR SPSS 20.0 et 5, RS
IEBAURE + b2 (X xs) FoR, 4L IR
RN R T 220007, ZSA 50 EE Un, PIIRIEEL
FCAER T SNK—q K536, P <0.05 M2E5A 55 X,

&R

R THE #l

M 150 HAREU A BEHLE 128 H A& AMI B, i
Uil 00 K, 26138 H, HEZHEE )T 24 h WIET;
Hoay 22 HREATRTA, e122 Ho HEHshi

2

2.1

90 HKRBHHL A ISR | FFRAMEFCIE/RYL, &
145 30 Ho AMT K FRAT PR HR X088 K0 v PEI ARG 22 8K
ShFLA TR SRR SR, Z5FLAL T e LB R %)
A, RO E shAE SR, O RIS SRR TR ST Bt
F< 0.5mV, N5 HlR T R
2.2 EIERI AMI X RZE O ENEERI N
AMI RJ5 48 h 1 4 ], S{RTFARAL ALY AL,
IR A MEFEIE RARBOFR TR (P <0.05). R
48 h, SERFARA LR, HBAIAH , FFRAMEFLIER
HREOIE EF . FS{EY TR (P <0.05). K5 44,
SRR b, R AR SEFEIE R AL R BUG IE EF
FSH P42 (P <0.05), KRJ548h, ST ARALL
B, BRI A SEFEIE R AR RO E LVIDA
LVIDs ¥k (P <0.05). RJ5 4 J&, SR 0,
JH 2 ZH AN HEIE R 4R BRUC I LVIDA . LVIDs YREAIG
(P<0.05). EFCIK/RALE R OB RS TR S5 2R 40
M 22 G FE L (P >0.05), BRTFARHAR L
UAESE, SRR gL, R AR /RA R L
WURESE RIS/ (P <0.05 ), W3 2.

*2 BAKRKBREROHERMER (rxzs)
23 HR/ (Y% /min ) EF/% FS/% LVIDd/mm LVIDs/mm CNURESE T /%
AMI RJ5 48 h
BFARA (n=20) 476.5 + 20.1 97.1+13 63.4+53 6.3+0.9 2.0+0.5 0
BRI (n =30) 4852+ 17.0 65.5+6.9" 31.2+3.1" 7.2+0.7" 48+0.7" 58.3+3.1"
&4 (n=30) 413.7£23.9"% 65.1 +82" 31.7 +4.8" 74+1.1" 47+0.7" 57.5+4.6"
FFCHRAL (n=30)  418.6+25.7"7 64.9+7.3" 32.1+4.6" 73+0.9" 47+0.6" 57.1+4.3"
FAH 80.884 120.165 278.227 6.797 99.214 1344.926
P 0.000 0.000 0.000 0.000 0.000 0.000
AMI RJ5 4 5
BFARA (n=20) 491.3 +36.5 97.9+1.2 61.8+7.3 6.4+0.8 2.0+0.6 0
FiAHIZH (n =30) 481.5+25.3 66.1 +4.3" 33.1+5.0" 7.1£09" 47+05" 47.1+ 52"
£ (n=30) 3724+ 35.6"% 87.3+6.4"" 542+45"% 6.4+0.9" 3.6+08" 42.3+4.0"
FFCH ARGl (n=30) 3639+ 38.1"7 85.9+6.0"" 524+4.1"7 65+1.1" 35+06"" 412+41"
F{H 108.626 174.619 150.853 3.661 71.965 643.338
PAE 0.000 0.000 0.000 0.015 0.000 0.000

1) H5TFRAE, P<0.05; 2) SEHRIALE, P<0.05

2.3 ERERIT AMI XERO ARG R R0

FH R B WSS Masson Qe A 258, 2T (o fURIEH
O, W ERKRIEAE, R 48, BTFARA
ORI AR ST, B A A Z . SIRTARA,

BRI R RO WU AE T S5 R AN =LA, TRk
A, DA ALK TR . SRR R,
JFR AR AT IR AL (U R/, DL 2 A KT
B, DL 1,
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FRAE « FFEIR AU R D WUREFER UL LT 2% o—fos {3 B TR 5

2.4  EFEERIT AMI KO AL E T B 2200
TUNEL Z5 3R B8, AMI ARG 4 &, 5B FARL
Fedse, BEALZH R O JUURE ZE J) 0 200 i A 8 1 8 i

R

(P<0.05), SR LE, FFRHAMESLHERAER
S JULASE 26 J) 30 40 M 1) 3 T2 R R AIE (P <0.05 ), L
2,

il

B 1 AMI KR 4 BEOHLERE  (Masson 44ff x 200 )
N - “"- W ~ g ;‘o'..' _.\...’[l :‘::"4"\0.‘ "..'\::t"tt":'.'.:' ‘;. A 'So-‘ "..'\;:'J,"':T:.:' ‘;o \f‘\ .\0"
R SR S Yo S e e W AR I SRR W S IR
RN s .-,",’;’;:1"';# ¥ %‘&f-“-e-‘,:-gvl.'.\:\ _;‘ :q-.‘:.e?|“-$v~“. (“!‘
N S A e e e I Y TN Ay "." T EAT LY ik % Sl .""l..'l' LY AR TN
S SR P e T AR N LA AT
3 :' ~‘:" N 2 o".fﬁ'.; s ,"?‘3 £ ’." ‘l\“' " \\\0 v ‘( i \\ .'.\ "\".‘\09““.0 LSl
S-S 7 YR et o ONEVR laC NGRS
T & 3 azi ._".": ‘..?. .0(.. S S N -‘lﬂ‘ “‘ Ca. ¥ -‘\\" ““'. ‘.n
4 — R PEAT "RlPr F0A, 4y 3 N O TN ap e AN SR DN ey
- o — = . -\ "t'/" '.“‘.‘:1’.'.42‘0‘ "‘ P ‘\ y "~‘\.'L'\'~“‘, . e }).\ b 4 ".“.’Lj\c“”‘ .
Dl et Y A g R ORI et senm Nl AT NN e e QT TN Y A
e FAL ERIVEE i FAEIKIRAL
A
50 =
40 1
< il
M- 30 7
1,31_1: i
3&;2 20
]
10 A T
o | EEE | ,
BFARL R MZEA AEIERA
B
A: TUNEL J¢f5 ( x400) ; B: JHT-4UM%CH . + SHRILI I, P <0.05
B2 ZEEKRIT AMI KR 4 BE Ok E T 5200
25 FEFR/RXT AMI XEROALEA c-fos. ERK1, 120 1 m BT AL
ERK2 mRNA F&ixHI M 100 ] 4
qRT-PCR 45 57x, AMIARJE 4 J&, BOEIZH K 80 R4
DN e~fos . ERK1, ERK2 mRNA k5 FRFA 60 | o AT AL

H (P <0.05 ); R SEFEIRI/RA K ELC WAL c—fos |
ERK1. ERK2 mRNA FiALTHEIAIZ (P <0.05). UL
3.
2.6 EFERIT AMI KROANAAE c-fos. ERK1/2
KL ERK1/2 EERIZHIFI

Western blot 45 - 75, AMI AR5 4 J#, ERK1/2
M RIBAS AR L 2: 5 Tege 127 5 L (P >0.05),

40 4

20 A

mRNA MR AR 7(107)

0

ERK1 ERK2

T SRR A, P <0.05
3 AMI KRR 4 B4R c-fos. ERK1.
ERK2 mRNA &Rik&

c—fos

- 11 -
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528 4%

FERIA K B LA c—fos . p-ERK1/2 &A= T
FARL (P <0.05), HEA . FFEERAKREON
4 c—fos .p-ERK1/2 8 RSN THAIL (P <0.05 ).
UL 4.

TR

P 0o 2 A RS S T
ERK1/2 , “ 5 x 44 KD
e ai e bk R el

42 kD

B4 AMI KR 4 BiEOAZmAa c—fos. ERK1/2,
p-ERK1/2 EH &K%

BB AFRY SEIERR4L

c—fos

74 kD

44 kD

p-ERK1/2 24D

3 iTig
AMI 2 —FhAR B UL 00 L5 22008, B AR 75 5 [
FECHE W, (AHAEHEERERE LT R TR
ZHL (WHO ) i, 3] 2020 45 AMI B R A BRES —
KGFESETJRA ", IR L B - Z B 6T
AMI, HAERSHULZE NS B - B DR Z RS
A, MAIMBHIB A sl i3 " SFEIRIRE R —
FPEPert B 1- SZ KRB 24, 7ERYT AMI B REREAR.C
R, Wl TR, R O IR R
ARWFFE % B AMI AR5 280 2 M AR Bk H— R B
254k, 4 J& )5 Masson Fil TUNEL 45 B8 . 1T £, £
FEIEIRIAIT e O L I T b, O LT 2 Ak K-
i, HARRCOD WAL R A e A T3P AR, Ui 38
FEIH IR AT LLZEf AMT KRR LR R

c~fos JE—FI R LR, 78 40 A 52 30 305 BE RP
ZRc ek, HAm IR R 1 c—fos ANRBEAIMIE
M, A5 c-Jun AL A BT IR RIK AP-1, A
RETEAL FIARFEIN . o—fos FEPAEIE W AO AL, 04
BRI 2 A8, S5 AMIER AR EE
B, ERCE Y B A — 2 MU, (A3
TR FEAP-1 FUFE N MR SEIN F Rk, &
BCANMLPA T " TSR, o~fos SH FIRT]
e 2 Sh KA AERE Ak . O UAE JRE A B 8 i 1 s PR 22
—o KSR, RO, c—fos Fik
FTFF, AN S c=Jun G55 8 AP=1 55 5 )
TR, MRS A P R ] (8 A A 7o 7

o e~tos JF B F X AT cAMP J i 204 (CRE ),
ML Va1 (SRE) 5 sis P55 414F (SIE), MAPK
KB ERK1/2 SH s . e itioe, &
V5 ML A 5 2 B M P ) L [R]E B% , ERK1/2 A
WAL IS P R L Elk—1, MM = &
Y1 SRE/SRF/ELk-1 BIIE R, #F1T5S: c—fos MG,
o SRF JE ML W T, I ERK1/2 (3238 KR
e e—fos FIkW et sz — 7,

ARG E e ) AML R RS AL, 75 B8 AMI
BRI B D B8 B A B A8k, qRT-PCR 4524
WRO LA LR c—fos . ERK1. ERK2 mRNA HYJ 31k
K, XU AMI 5 R B RERZE. O T SR
%o AMI KERAIFER . SRS /R G, SETAALL,
JEOE AR, MHCHEEEF, FS. LVIDd, LVIDs
RHARCERE RSN, OIS s, DAL
HeAE KRG, AT R TR, [ e~fos . ERKL,
ERK?2 mRNA F£IK#AK, c—fos FE 17634 /KF-. ERK1/2
BRI ACE FIFERAK, H2ESAFI#R L, Xk
WIF R . SEHEI% IR AT LAREAIR c—fos . ERK1. ERK2 (1)
ik K ERK1/2 (WA, M5 S7eizmes s
i AL R — L R ALK R AT IR AMT K
FUS DR, HAEHIALHI AT 685 p-ERK1/2—c-
fos AHOCIEAR2Z BIMHIA 5.

ZE LTk, AR i A5 LR R 2SR B ik iR
AN AMI B, RSB RIGIT)E . AML KR
O UL A3 2 B8 U 5%, e—fos . ERK1, ERK2 ff) ik 7K
F K ERK1/2 (YRR ALKE T RE, BER SEFEIS RAEH
HLHITTRE 5 p—ERK1/2-c—fos AHICIRAEZ FAMHIA X% .
SR AMI R FR 0L & A R TR IAR DGR R IR £ |
FHOCHLHN S 2, SEFEIS IR M LR A FH P i

£ % X #k:
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