B A X LA B ek 2= 11 i35 00 A= R RO LB AT 48 41 it 1) 1
5 S ERK1/2 .p38 MAPK {5 53 [ 1Y 52 i

OB L LFWELE BU(LEERBAYME LETEAARERGAM, FE 200233;2.k
WEELAE, FE 201203)

hE4SZES  RI6;RI32 XEARERS A
DOI  10.6039/j.issn.1001-0408.2018.05.13

XEHS  1001-0408(2018)05-0629-05

W OE AWM. HRHREREsdad BiRkE 1l (Ang 1) 56937 & K R S WU &7 4 2m i (CFs) 89 35 55 % 4m e sh R 3 3 & it B
(ERK1/2) .p38 £ 2 g & & # 8 (p38 MAPK) 13 il 38t ¥ v, 7 ik kS B AT A XA CFs, ¥rman A2 aua(=a
¥ 4) Ang 1148(107" pmol/L) .50 pmol/L 23 23 2842 Ang 11 (107" umol/L)+5.10.20 .50 umol/L B3k %348, 35 /R 48 h )&, &
J CCK-8 il tm JL3G 5 Ak y o 3 amfesr A = BB (F G35 ) Ang 148107 umol/L)#= Ang 11 (107 pmol/L)+5.10.20,
50 pmol/L F37 5328, 377 48 hg , el am i 1 ALk R (Col 1) (Col T a--F & MUILE & (0-SMA) mRNA F ik Fo dm Jo33 i F 7
MR ER (HYP) A%, A& 4 i ERK1/2.p38 MAPK BB ALK, 2% .5.10.20.50 pumol/L 4 %3 23534 4 2 Z 4 Ang 11 3%
F49 CFs 6934 74 (P<<0.05) , 2.2 T8 Ang TI &% #) CFs ¥ Col I .Col Il #=a-SMA mRNA #) & ik (P<<0.05), 2 ¥ Ang 1T 434
J& 48 3% R i F HYP 4% 6938 mAn 2a b 7 ERK1/2 .p38 MAPK #9882 1% (P<<0. 05) , L LA — & 69 AR BN . 430 T 53
xt Ang I1 #5449 CFs 049 3 78 B A — 52 69 3 ) VE A, Fobush] +T 4 5 4974 ERK1/2 . p38 MAPK #9 B BRAL A % .

IR TR BT KRS WUR A 4 2m i s 35 745 48 IR B G ik s p38 L AL REILTE G it

Effects of Scutellarin on the Proliferation of Cardiac Fibroblasts in Neonate Rats Induced by Angiotensin
Il and Signal Pathway of ERK1/2 and p38 MAPK
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tiom of cardiac fibroblasts (CFs) in neonate rats

cellular™fegulated protein kinase (ERK1/2) and p38 mitogen

ABSTRACT OBIJECTIVE: To study the effects of scutellarin on
induced by angiotensin II (ANG Il ) and signal pathway of

activated protein kinase (p38 MAPK). MEJTHO s @Phco
blank group (blank culture medium), \e ou pumol/L) , 50 pmol/L scutellarin group and Ang II (107" pmol/L)+5, 10,
20, 50 pmol/L scutellarin g ups!A:t c for 48 h, CCK-8 assay was used to detect the proliferation ability of cells. Other

ank group (blank culture medium), Ang II group (107" pmol/L) and Ang I[+5, 10, 20, 50

rat were isolated and cultured in vitro, and then divided into

cells were selected a d i&t

RESULTS: 5, 10, 20, 50 umol/L scutellarin could significantly inhibit the proliferation of CFs induced by Ang I (P<<0.05),
and decreased mRNA expression of Col I , Col Il and a-SMA in CFs induced Ang I (P<<0.05). 5, 10, 20, 50 pmol/L
scutellarin could significantly inhibit the increase of HYP content and the phosphorylation of ERK1/2 and p38 MAPK after induced
by Ang I (P<<0.05), in dose-dependent manner. CONCLUSIONS: Scutellarin inhibits the proliferation of CFs induced by Ang
I, the mechanism of which may be associated with reduction of ERK1/2 and p38 MAPK phosphorylation.

KEYWORDS Scutellarin; Cardiac fibroblasts of rats; Proliferation; Extracellular regulated protein kinase; p38 mitogen activated

protein kinase
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IX 71 BY 25 5640 22 8] & 83088 ( H A Olympus 24
H ) 3 B A B EE = s N (PCR) Y ( 2€ [# Applied Biosys-
tems /2 A ) ; Odyssey Z14b 2 Y49 4 AR R 48 (3£ 1 L1-
COR A H]) ; Epoch FURHR{X (€ [E BioTek A H )
1.2 #RSRA

SV X S OB 2 SEURR AR R A R
#E45 : MUST-16030406, 41 & : >98% ) ; M55 E 5k K 11
(Ang 1T , 35 [ Sigma 2\ Al , #it*5 : SLBHI339V, 4l JiF : >
98% ) 5 CCK-8 4 i 1 G A A7) 6 ( H AR [l Ak 22 B 5%
JT) s H AL (DMSO, R s AE MR A BR A ) 5
JiG A= 13 CHT VL R be 2B BB A BR A W) 5 72 0l A
(HYP) & I e 12550 & (R ot @ﬁiﬁz#@ﬁzﬁﬁﬁﬁ it
5 A030-1) ; it s R 45 A PCR 7 35 3 JA(r‘ﬁm
MERRAE MR A BR A | L S R223-Q) L
Pt ERK1/2  #51i% {b ERK1/2 (p-E 03 R
ﬁ;ﬂc p38 MAPK(p p38 MA MSHM BT I 3

K (FNE SahtasCruz 23 7] ) 5 AT H e -3-

TR S (G EARENCRII KSR RN NEIDE
IRDye Sﬂéh/]\ﬁ/u'ﬁ YL (L[ LI-COR 2l ) 5

Alexa Fluor 546 4ot —Hi ( Ll E MR A
BT s T AV (Col 1) . Col M. o-F ¥ ALALE M
(a-SMA) 511 B A T A TR A A BR A WA
1.3 ¥

B (2 HiR)SD R EIW A i a3 /R - gL 525 5
WA BR AL, s A A% IR S : SCXK (37) 2013-0016,
2 Hik
2.1 BikMHE

(1)SCU ¥ : FREUSCU X H8 i 4.623 mg, ¥ it T
100 L DMSO H, il e BE 24 10~ mol/L fR: . 1a{5%
st 4 B VR 355 % B R B 45 i Wk B, IR BT < (2)
Ang [ FRICS mg Ang I, 3% T 480 pL i IR KA
a7k rp A5 20 EE R 1077 mol/L AUHEME, 73255, —80 C A%
FEo A F S F= B R 3 i i TR 2
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B A KA T 75% SR 1 min, 5 5 2 #
e, A Y I TR e IR O 5 R 1) A
PR AR 27 v (PBS) I Bk 3 WK, BT . UM A 10 4%
PARFHY 0.05 % fBE8E 1 37 °CH AL 3 min, W3 R WA,
T 6 A5 R FHI1 0.08 % [ 2 (A AL 37 °CTH 1L 3 min
Jei WA A R B D R I A SRR 1 10 % ity
A= 13 (FBS) () R M i 1 77 5L (HG/DMEM) 28 1E 4L,
WCAR AR ;s B2 Ak 4~5 WK, IFAS AR L 13 225xg
B0 5 min, 7 W A0 UL TE A & 10% FBS 1)
HG/DMEM 10 mL, T 5)JF A 10 em $5 5= ML, 46
TR IR HCE 90 min S, B ST BE A 4RI R CFs (SR
FH ARS8 9 G 44 L Vimentin HUAKF5, 25 5T 41 o 2t
FERTF98%) . WA A A RE 573t , PBSTH UL
29K, A £ 10% FBS ) HG/DMEM 10 mL, k4L 3% 55
CFs; UGB 2 d #3 1 3K, £ CFs Hli55 5% M 80 %
B4 1 3 A TAEAC, F 2~3 4JcéHiE@a£FﬁFéiﬁt:3Ao
2.3 RBTEEEKRN

¥ 2~3 18 CFs 4270 T 96 FLA H , AL 3 000 4>, ¥
A LG R F L A TG I 7 DMEM 5% 35 L)Lk AR FH 24 h,
KA srh s 4  Ang TZH (107" umol/L) | Sﬁss
pmol/L) 1 Ang 1 (1077 pmol/L)-i- 50\ uthol/L
SCU?E ﬁ%mﬂ%méﬁiﬂ@ | jylHE 37 C.
ﬁﬂA/ %ﬁu 2 h T

WA A I 5 45 FL I 6% B (OD)ME, 15
AT R A AT R (% ) = (42541 OD{E — 25 4]

OD 18 )/( %5 FH 21 OD {H — B X B 4H OD 1 ) x100% ]

R R 3K, MUl E 6 M L.
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B 2~ 3R CFs A0 T 6 FLA P, R I RE K 2
709% % FE I, B 40 AS 55 1L 9 DMEM K5 35 5671k Ab
24 ho SRIEFRANNL A R VA (58 ISR 3E) (Ang T
ZH (10" umol/L) Al Ang Il (107" umol/L)+5,10,20,50
umol/L SCU £ (Ang Il #1SCU [Aif45245),37 °C 5%
CO. THIRBEFRFE P Ak 15 37 48 h e , #42 BR 50 S idd A 45
PRVEFEHCRNA , R SEH ¢ % 2 1t PCR(RT-gPCR ) 30
ERAMMT Col T .Col M .a-SMA mRNA ik /K-,
519 : GAPDH L1 ¥ 1 51 91 )7 5 & 5' -TGATTCTAC-
CCACGGCAAGTT-3', FilEs1 917510 5" -TGATGGG-
TTTCCCATTGATGA-3" , ¥ Ha ;=W i Bt K £ A 1 621
bp; Col I FiE5#1F 4 h 5 - ACGTCCTGGTGAAGTT-
GGTC-3' , F 5| ¥ ¥ %/ 5 -TCCAGCAATACCCT-
GAGGTC-3" , ¥ 34" v Bt A iR 5 843 bp; Col Il i
51 ¥ 5% K 5" -AGGCCAATGGCAATGTAAAG-3' , T
W 519 5 h 5" -TATTGGTGGGTGAAACAGCA-3'
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P17 R B Bl 4 538 bps a-SMA EI#S 11 F 51
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5 -TTCTCTGTGGAGCTGAAGCA-3' , 4 5474y Fr Be K
JER 13 315 bp, SWAKZR (10 uL) : SYBR Z& 3 5 uL,
FLURHS14% 0.2 uL,cDNA 1 pL, AZE/K 3.6 pL. U
Z:94 °C .305;95 °C .10 5,60 °C .30 s, HikfT 40 MG
W SEAT Vs R M e iRz I . SR 27t H B R
mRNA R EKN, IHorf o (BHFRIR B SN N I 2
5 53R B RE 1Y B (E IR T8 7 B FR R B
2.5 HHAEEFEF HYP S 2K

H 2~3 X CFs 4280 T 6 FLAR |, 70 20 i U B G 22
709% %% BE I, 545 AN 57 L35 1) DMEM 85 77 5L 1k 4k
P24 h, SRIGH 2,47 TN Ik o dl gy K A BT
37 C 5% CO.TH IR FRAH AR 215 57 48 h =, BB WA L
Y M35 R 500 wL , 442 B S idd B A5 R VEAS N 200 Bf 155
FWPHYP & i,
2.6 40 B fh ERK1/2, p38 MAPK . p-ERK1/2 ., p-p38
MAPK & B Rz K FEUE

B M4z 2,57 WUR 5 440, I A AH I R SCU
ALPRANAEL 2 h 5, A Ang 1T AZbFE 20 min, S8 J5 I AGE &
() 2 11 AL A VK 2 A, B BRUEL B 1 RN B R Ak R
M, M iR (BCA) WA TR e i, BUEVER IR
RN 2 B FL UK RS B SRS  ILA ERK 1/2
(1:1000) .p-ERK1/2(1:1000) .p38 MAPK(1:1 000) .
p-p38 MAPK (1:1 000) il GAPDH (1:5 000)—#7T,4 °C

B BRIEIMAZE —Pi(1:5000), EHEHBFH 1 he

LLAMNS A R R G AT BNl , X 45 41 25 R4 T K
G3HT K BB H K EEE RN 2 (GA %%f
R HEN E%HXH%L Pﬂ
2.7 FitFEFIE

N, 224y K Fl LSD #‘%A
P<0.05F/RERAGIFE L,

3 H#HR
3.1 CFsZHiafeid Eilss

52 A4 HE, Ang Héﬂéﬂiﬁ’@ HH B AR S 4l
A7 % 2 T (P<<0.05) 5 SCU 4 (50 umol/L) 41 fifg
I MEHE TG IR 52 B2, 40 A TG R 25 S RG22 L
(P>0.05). 5 Ang T d L%, Ang 11 +5,10,20,50
umol/L SCU ZH 4t ffd (¥ 35 78 52 2| W @il , H A —E /Y
AR, A A T R 4 0 2 IR (P<<0.05) o £ 2R
7R, SCU 1 IE % 1 50 T XF CFs B4 58 JC 520 , 45 ] 1 i
Ang 1S BN A, 25 LI 1,
3.2 YR Col I .Col I .a-SMA mRNA &%
MzER

S5 E, Ang T ZH 4 Col T . Col IIT .
o-SMA ) mRNA 5 /K-35 8 2% T+ 5 (P<0.05) . 5

KK 1
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1 528 A AL, *P<<0.05; 5 Ang T #H 1045 ,"P<<0.05
Note: vs. blank group, *P<<0.05; vs. Ang Il group, “P<<0.05

1 RAMEFBERQNER (xLs,n=3)

Fig 1 Survival rates of CFs in each group(xts,n=3)

Ang IT 4H b %5, Ang 11 +5.10,20.50 wmol/L £H 4 it rfr
Col I .a-SMA . Col Il mRNA & ik 7K - 35 A 7] 72 i [
%, % Ang 11 +5 pmol/L SCU 4 4ii i Col [ . a-SMA
mRNA R XA B &N, R & A fatn 22 #3948
Btk L(P<<0.05) , 25 W% 1,

x1 %zﬁémﬂ’ﬂqﬂ Col I .Col Il .a-SMA mRNA Fix 7K

FHRMER(x+s,n=3)
Tab 1 mRNA expression of Col I , Col Il and a-SMA

in CFs in each group(x+ts,n=3)
4 coll mRNA EIIYALTEM
Gl \'g} I
225802

Ang 141 2 Jr0 2070445

Ang [1+5 pmol/L S('Uiﬂ 17810326
Ang HHO umo]/L 23 _0030
ol 1.84£0.212° 13340178

1.52£0.138°
0.64+0.074°
CUQH 13040203 1.09+0.180° 0.50+0.048°
TE: 525 I LA, "P<<0.05; 5 Ang TT4H L4, "P<<0.05
Note: vs. blank group, *P<<0.05; vs. Ang Il group, P<<0.05

3.3 HEEFETH HYP S 2R

S A4, Ang 11 éﬁéﬂiﬂ@ii%%{w HYP & i
FTHE (P<0.05). 5 Ang T 4HH#, Ang 11+5.10.20,
50 umol/L SCU 1 4 Jifd 3% 7% ¥ HYP & 1 i 2 %K
(P<<0.05), HEA —E MW AR . 2534 Ang 1
ZHF1 Ang 11+5,10,20,50 umol/L SCU ZH 4 it 1% 3% ¥
HYP & & K %k (13.69 + 0.397) | (17.62 + 0.975) |
(14.45 + 0.375) . (13.45 + 0.467) . (12.95 * 0.0521) .
(11.22 £0.352) pg/mL.
3.4 i ERK1/2, p-ERK1/2, p38 MAPK #1 p-p38
MAPK & B Ri%KFHMLE R

5 d e, Ang 11 4140 M p-ERK1/2 . p-p38
MAPK 4 [ KB 7KF- B & T (P<0.01) . 5 Ang 141
FOAE , 4% 45 25 4 40 i 7P p-ERK 1/2 . p-p38 MAPK % |11 %
KK 2 AR (P<<0.01) , L K I LA 3, 3000 5 4%
W2,
4 g

WL R, CFs TERELT4EAL IR 7, QiR AE A ¥ L 1%
TR R SEHNECN , S R AEBGTE T RS RN o3 s 20 A

1.760.103°
1.81£0.199°
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Fig 2 Electrophoretic diagram of the expression of
ERK1/2, p-ERKI1/2, p38 MAPK and p-p38 [2]
MAPK protein in each group

(1]

F2 HHAMBH ERKI/Z2 p-ERK1/2 .p38 MAPK ., p-
p38 MAPK B B FiZ K FRMER (x+5,n=3) [3]
Tab 2 Expression level determination results of ERK1/2,
p-ERK1/2, p38 MAPK and p-p38 MAPK pro-

tein of cells in each group(x*s,n=3)

ik ERK1/2 p-ERK1/2 p38 MAPK p-p38 MAPK

ERE 281804117734 1035061 £373.11 2141331£173.64  10343.87£483.86 (5]
Ang 141 246398516263 25470.09£495.10° 23 11235+359.02 23 57948+294.85°

Ang 145 pmol/LSCUAL 260074145401 221943489875 28679.83£85.43  22473.71£109.27

Ang 1410 wmol/L SCUAL 23 537341 140,12 14885.11+367.50° 2329239+ 14421 18 989.28+139.33" [6]
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