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[ ABSTRACT ] Aim  To observe the effects of erythropoietin (EPO) on neonatal rat cardiac fibrosis phenotypic
switched into myofibroblasts induced by angiotensin Il ( AngIl ) and the association with possible signaling pathway ( tran
sforming growth factor-betal (TGF-B, ) -TGF-B-activated kinase-1( TAK, ) -mitogen-activated protein kinase( p38 MAPK) ).
Methods Cardiac fibroblasts were isolated from new-born Sprague-Dawley rats, and the cells were used to establish the
model of fibrosis by Ang 11 (10 ™° mol/L) in vitro. Then they were treated with EPO(20 kU/L) ,at the same time, they
were treated with or without the p38MAPK inhibitor SB203580 (15 wmol/L).  Immunohistochemistry was used to detect
the intracellular protein expression of o-smooth muscle actin(a-SMA).  The mRNA levels of TGF-B, and p38MAPK was
analyzed by quantitative real-time PCR.  The protein expression of a-SMA,TGF-B,, TAK,, and p38MAPK and the phos-
phorylation of TAK, and p38MAPK were analyzed by Western blot. Results 20 kU/L of EPO can effectively inhibit
Ang Il -induced cardiac phenotypic switched into myofibroblasts, reduce the intracellular protein expression of a-smooth

muscle actin (@-SMA) , and also can significantly suppress Angll-induced upregulation of TGF-B,, TAK,, and p38MAPK
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expression and phosphrylation of TAK, and p38 MAPK.

The effects can be strengthened by SB203580.

Conclusion

EPO can effectively inhibit Ang Il -induced cardiac phenotypic switched into myofibroblasts, reduce myocardial fibrosis, and

can reduce the related signaling molecules mRNA and protein expression.

Preliminary consideration of the EPO can inhib-

it myocardial fibrosis, reduce the process of ventricular remodeling through TGF@,-TAK, -p38 MAPK.
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AL g 2% B 5% Ak Sl LAY £F 4 41 B ( myofibroblasts
myokb) , A AL 5Tt 3 S 0 AR K 41 44k, i i
FECCIRER AR EEAL, Horb B R R KR
TS [ ) 22 e BT 2 R B0 & A B R
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Figure 1. Isolation,culture and identification of CF

A XTI 2. 13 5 (P <0.05) , i ] EPO #F
FFTHE , H mRNA FRIKTHR AnglliF 41 AR, 760
AFESE p38 141519 SB203580 4H , H: mRNA ik
HEER AR (R D),

A K 80% ~90% Rl& i CF3B R BATERXT BEZH | - actin B TSI AR ; C F1 D g Mot 9 41 4t % 422

2. o-SMA ZE4EMI A B R H R
SB203580 4,
Figure 2. The expression of a-SMA in the drug treated cells

% 1. p38MAPK X TGF-B, mRNA FiEEH (z+s,n=3)
Table 1. Quantitative analysis of p38MAPK and TGF-f,

mRNA relative expression(x +s,n=3)

| p38MAPK TGF-B,
2[R 1 1

Ang 15541 2.13£0.23" 1.41 +0.13°
EPO 4 1.08 £0.15 1.07 =0. 14
AngIl + EPO 4 0.74 +0.08" 0.71 +0. 13"
Angll + EPO +SB203580 41 0.11 +0.13" 0.60 0. 02"

a N P <0.05, 525 AR [L# ;b 8 P <0.05, 5 Angllifs 40 HL#k,
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TGF-B, .p-TAK, . TAK, . p-p38MAPK , p38MAPK , it %%
Z BT (Int) 5 NS 540 19 LU HEAT L #R, 15%
HHIETE AR AR A i

a-SMA [ H # ik = 7E Ang 1555 9 B 7t
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(P <0.05), [A WA SB203580 )&, 4% 18 18 it & 1
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Ang Il 7] 5 3 4538 1B R R IA T (P <0.05) 51

RETE AL (P <0.05) , [AF¢ 78 [7] B i A SB203580

EPO X2l M WA R A m T B (P> 5, & EEREARILER Ang 11 155 5 4 REARTE A
0.05) ,fH EPO A4l Ang I FAEEHEHAMER  B(P<0.05;3K2),
Standard Curve Amplification Melt Peak
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7%30 . ‘K\\ o '5300
2 0\.; : P 5\200
g2 1000 Lf E
£ Y/ 5
20 500 I / 100
-4 -3 -2 -1 0 j/
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S;SO \\m\ S S s E:O
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£ : : B
2 ; ; . ‘\‘\\\‘ 500 ‘ “5)
-4 -3 -2 -1 0 1 . Lo
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— S!(algﬂ?iéd—mo.g% R 2:0.>9(96U5n|lf)np°e":lgs.300 | Cycles Temperature,Celsius

B 3. TGF-B,( LE) . p38MAPK ( TE ) iR (L) JigME(h) RABHE(H)
Figure 3. The standard curve, amplification curve and melting curve of TGF-3,, p38MAPK

2000bp
1000 bp |
750bp
500bp
250bp
100bp

& 4. Real-time PCR F=#J ik & R
21,3 4 EPO 4,4 5 Angll +EPO 41,5 & Ang Il + EPO + SB203580 4,
Figure 4. Electrophoretic image of product by real-time-PCR

B R TGF-B, .p38MAPK 1 GAPDH, M & Marker, 1 J2s (X4, 2 9 Ang 115 5

T2 HYBIBAZTAENRIZEE (v £5,n=3)

Table 2. Quantitative analysis of protein relative expression in drug treatment groups(x +s,n=3)

HH = popiet| Ang 155540 EPO 41 Angll +EPO 4] Angll +EPO +SB203580 41

a-SMA 0.45 +0. 16 1.83 0. 28" 0.51 +0.16 1.39 £0.26" 0.84 0. 16"

TGF-B, 0.31 +0.07 0.94 +0. 15* 0.37 +0.09 0.59 +0. 14 0.57 +0.13*

TAK, 0.71 £0.05 1.16 0. 12° 0.73 £0. 11 1.00 +0. 07" 0.93 +0.04"

p-TAK, 0.68 +0. 11 1.56 +0. 23* 0.87 +0.24 1.17 £0. 19* 1.07 0. 19*

p38MAPK 0.48 +0. 08 0.94 +0. 13* 0.53+0.10 0.70 £0.07" 0.68 =0.07"

p-p38MAPK 0.35+0.05 0.81 +0.24* 0.39 +0.05 0.60 +0. 05" 0.58 0. 07

aj P<0.05, 525 (I IRALLLE: ;b O P <0.05, 5 Ang AL ILEE ;¢ 2 P <0.05, 5 AngIl + EPO 4L LLAL

3 W R ERAIL , ¥5 S0 LA MR FE IBJE R T2, CF &

RUEAL A myoFb , 40 i A1 35 o Ji Ji 10 AR K [a] ot 2T 4

OEFMEZAOMEER LKA RRHEZ 3 eSeo Nk &7 5k ek s, /2 o D



ISSN 1007-3949 Chin J Arterioscler, Vol 21 ,No 8,2013

o —SMA(42 kDa)

TGF-B (25 kDa)

—— — v o D~ TAK (75 kDa)

TAK (75 kDa)

— A e S ssas P—D3BMAPK(42 kDa)

p38MAPK(42 kDa)

B 5. R ERNERRIEER 1 N2 FAXTHIRAL 2 Oy
Ang 1S40 ,3 9 EPO 41,4 N Ang Il + EPO #1,5 & AngIl + EPO +
SB203580 41,

Figure 5. Western blot analysis of protein expression
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4k, [F] B p38MAPK {5 53 [# ] 76 K B0 L4
3 0 IO AR B8 T W R A 9% A 7 20 MR T 40 L A
T B SR R 20 P S A A v 4
AP, B AN SO ILET 2k Ak ) 3 R A ]
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Rl PR AR A A DX 3l L JHE R B LR 36 S5 40 s o P
Wdt R EE A P ORIE EEMER., S50,
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kB) , B T R I R Y o ek wk 1 FR 3k, A
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S IR AR A MG S EF 2 AN AT AL 2o AR R &
HEEERERY E R TS A 5 R AT 2k 40
HTGF-B A 5 1 i it &1 4 X 41 B A1 € i nd 1L
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B EPO HH.O0 = TG VR FHHILAI

o-SMA 1E24 CF REELALIELAEHR , Ang 11 15
F4l «-SMA E AV £, 1 EPO THlS, 5
Ang I S 2UH HE , M5 P9 48 €2 22 R TR B g ik />
TE R I in A SB203580 4bBH 5 , «-SMA ZE [ 1Y £ i5
T Ang 15 S 41D %0 3 HE EPO AT LLAI I
Ang 11551 CF KAV IR DTRR KO JILEF 4k Ak
W, BN AES5 T TGF-B, . p38MAPK mRNA K
TGF-B, .p-TAK, .p-p38MAPK . TAK, Fl p38MAPK #&
FI7E Ang 155 CF RAUELALITF35 B W TH =, 7
EPO il - 4E AR I 2255 R %, #8278 TGF-B,-TAK, -
p38MAPK {55 5538 MG 2 5. O WA 4 ik i i /2

FATHEDN TCF-B, MY TH i T REARfH TAK, 151k
BRIA, #E— 1 p38MAPK iR AL, T p-p38MAPK
S T H A R PR S BOR S FE R SRS AN
Z 5.0 M, W p38MAPK HIBERR bt 52 5 T
TFUFREEAE S A 09 S R Y, DA IR B 1Y
RS BUARWESY H AT SL 50 45 5, 9125478 EPO )
il O WLEF ZE Ak 00 % TG 190 JIE AR 4 Pl B
4338 1 TGF-B,-TAK, -p38MAPK {55 5 38 i 1719,
R0 IR 47 1 AT 5 6 1R 52 36 B 53 ok it — 25
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