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[ E] BH NEERXBLIMEFNFEEZNIRGF FRCILFLLGER B TRAH, ik HELP(KM)
DNRA2 R R E24~30 g, P 28 AR AM E SRS F R (AAC) LR A 51 47 758 DUR LI 4 AL 6 S 4 4K
A8 B SR KA A 4 20 AAC 48 R LM% (PE) 22 ( AAC+PE #8) Wk A (Praz) 28 ( AAC+Praz 28)
Faf- 2% R (Prop) 22 ( AAC+Prop #41) , %407 X 3 ¥ AAC+PE 284 F PE 0.65 mg/ (kg - d) M AZEH, AAC+Praz
205 Praz 5 mg/ (kg - d) # § ,AAC+Prop 247 Prop 10 mg/ (kg - ) # §  AAC AL ST A KER #4547,
FREONBUABBFAREET R A FPRFAREARSBE LR AL, AR L TEHEZTERLKRFLET
%A RBRRFY RAESEHREEME HE £ ENRAR M EF TN, RRERSH(CVF)  Z M RABK
(Hyp)&&m e & 1 MBIk RE G &k m & 988 MUK R, Western blot 7 3% M & a--F B ILILS & G (a-
SMA) 4L A K BT B,(TGF-B,) .p-Smad2 F= p-Smad3 F & £k, &R ACC A& 12 ARSI L AR L
Yefb, 5= g a4 CVF Hyp & 2 £ & (P<0.01), T TR R &K % (P<0.01),a-SMA  TGF-B, . p-
Smad2 & p-Smad3 & & & ik 3w (P<0.01) 8 F K48 CVF Hyp &2 VA& a-SMA, TGF-B, .p-Smad2 . p-Smad3 & &
RikAe ] MBI RAEEMRAR, 5 AAC 44 AAC+PE 2842 AAC+Prop 41 4.8 % CVF Hyp 4% & 1 .10
R R A 3 BM, Y (P<0.01) ,a-SMA , TGF-B, . p-Smad2 #= p-Smad3 #1 % & % i& /K F AR (P<0.05) , % AAC+
Praz 28 L& & 3647 L9 R H AL (P>0.05) ; AAC+PE 285 AAC+Prop ZEA48 30 | Bk 354735 R4+ 5 £ % (P>0.05)
it KRB LM FE TaE L TCF-B,/Smads 15 5 il B A& & /) A R AT 509 /) Row LR R ¢F e de, AR R 5 5%
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[ ABSTRACT] Aim  To explore the effect of phenylephrine (PE, o, -adrenergic receptor agonist) on myocardial fi-
brosis induced by abdominal aorta coarctation (AAC) in mice and to elucidate related mechanism. Methods In this
study ,mice model of myocardial fibrosis were established by abdominal aorta coarctation in 28 mice, and 14 mice were ran-
domly taken as control group and sham group. Eight weeks after surgery, mice were divided into 4 groups: AAC group,
AAC+PE group ( phenylephrine 0.65 mg/ (kg + d) intraperitoneal injection) ,AAC+ Praz group (prazosin 5 mg/ (kg + d)
gavage) and AAC+Prop group ( propranolol 10 mg/ (kg - d) gavage). After administrated therapy for 4 weeks, the mor-
phological changes of cardiac tissue were observed by hematoxylin-eosin (HE) staining, collagen volume fractions ( CVF)

of left ventricle were observed by Van-Gieson (VG) staining and hydroxyproline concentration were studied. The protein

[WFEHHE] 2016-01-04 [fEEHH] 2016-02-03

[(E&THE] EXREKESAERERIH

[1EERIN]  WE LR A, BT [0 058 905 256l 5 1 IR, E-mail 24 Tuffycaohui@ 163.com,, i IHA/EH PEKS, -,
FAREEIN, HZ , WF55 7 16 9 O I 6 FE Al 5 11 PR | E-mail 2N px0993@ 163.com, A, 85 -+ BF 58 4, BF 5T T 1) g O 1L 90
LR 5% R, E-mail 2 ddd456852@ 126.com,



1098

content of collagen I and collagen Il were examined by immunohistochemical analysis. Western blot was used to measure
the myocardial protein expression of a-smooth muscle actin( @-SMA) , transforming growth factor-B,( TGF-B,) , phosphor-
drosophila mothers against decapentaplegic protein 2 ( p-Smad2) and phosphor-drosophila mothers against decapentaplegic
protein 3 (p-Smad3). Results Compared with control group, the heart of AAC group were developed fibrosis obvious-
ly. The CVF level and myocardial hydroxyproline concentration was significantly higher in AAC group as the same as pro-
tein level of collagen I and collagen Il (all P<0.01), and the protein expressions of a-SMA, TGF-B,, p-Smad2 and p-
Smad3 were also elevated (all P<0.01). PE treatment significantly reduced the CVF, hydroxyproline concentration, de-
creased expression of collagen | and collagen Il and expressions of a-SMA ,TGF-B,, p-Smad2 and p-Smad3 in myocardial
tissue compared with the AAC group (all P<0.05) as the same as propranolol treatment. However, prazosin had no effect
on protein levels of a-SMA, TGF-B,, and p-Smad3, although a small reduction in p-Smad?2 levels was observed. Con-
clusion These data suggest that phenylephrine was as effective as propranolol to attenuate myocardial fibrosis induced by

coarctation of abdominal aorta in mice, which may be associated with suppressing the TGF-,/Smads signal pathways.
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IE‘Hﬂgﬁ:Z&’fk(myocardial fibrosis, MF) HET%
O VA BNR | F2 2R B T4 19 O ILZH 2 46 g
JRE I 2T Aot AR D JBE = T v U i o
RABUE R R 51 & D H O D RE e i L 2
O MRS RY T R, A M & R G
( sympathetic nervous system, SNS) i P£ 5 .0 JJL£F 4
e 0 EE B DIAR OGS0 A AL, % 0 ik
W ERE T E LA 4R IR Y R B B, DIAEIA
A SNS AL B f4 JL % 93 e /K 7 T v e o
RAEZ AR (G o B AN B IRRBEZIK) JH BT
AR O IR B T A o bR MU A R AR H
IR KB o, - IR R BE3Z 1K ( a-adrenergic re-
ceptor, o, -AR ) BEME LIS O IEIE B B R 403600 L
g UYL I - N N A IS N S T I A (B
FHP A o -AR 2478 X0 WLEF 4 Ak 7545 38 5 1R
FHRGERY . ARWETER IS 3 3l bk 4 78 AR Sz /)
BRSO oo LT 2 A S D, LA U e D 25 AR 43
( collagen volume fraction, CVF ). ¥ i & M
(hydroxyproline , Hyp) T i A K¢ T | I BY i 28 11 A1
a-FIF LS H (a-smooth muscle actin, a-SMA )
2R N REIFE bR, IEE o -AR JBh RIS LR &R
Xof o WILTE] 5 21 AE A 118 52 0l e ] BEBIL A

1 #8575

L1 5 EERLF

5~7 Fl MM RR A NR 42 R KE 24~
g mMHBEMNAFZE -—WEER LR T
(30 4 & HAE 5 : SCXK(#7)2011-0003)

Y FEE ( phenylephrine , PE ;07140501 , i
A ZF), Uk % % ( prazosin, Praz; 56140401, t ¥ 13
H ), ¥ % & /K (propranolol, Prop; 7L 7 I #5 ) | K &
B (XKI3-011-00017, K B & %), £ 48

(Hyp) M & 3 7] & (¥ 5% 2 B & 4 TA2 2 8]) ; BCA
E’Ei%ﬁ\*ﬁiﬁﬂﬁ(%k’&‘iﬁfﬂﬂ’&);(joﬂagen
I &30 % 7% B F01EK (bs-0578R) X Collagen Il % 41
B % 7 I otk (bs-0549R) (AL 7 1 7% ) ,a-SMA %
7 ALK (se-32251, Santa Cruz) , TGF-B % 4t R %
S (#3711, Cell Signaling Technology ), p-
Smad2 %470 B 56 470 (R (#3108) X p-Smad #4710 5
5 [ UK (#9520) (Cell Signaling Technology ) |
GAPDH % 4t & % ¥ [% 311K (sc-25778, Santa Cruz) ,
B-actin & 37, [£ HT 1K (TA-09, L F4) .
12 ZhYEBENESSSA

RANR 42 RENMRKLARHENLS N 6
4,2 @B 4 (control) R F K 41 (sham) | fE = 3h
Jicds & 4 (AAC) KB R & (a,-AR $3h ) 4
(AAC+PE) 7K %= («,-AR #1457 ) 41 (AAC+Praz)
25 % /R (B-AR #1471 ) 4 (AAC+Prop) , & 41 7
Ao AAC 41N R 10% K A 48 7 7 0.3 mL/100 g
R A RE s E 2 B o kX Lo 2B/ RE
EF MK A 5.5 TR K R o0 kAL, th
EHBEHL BEEEGFAN D, BFAEARLH
JEE BT A4 4L, RJE 8 Bl ,AAC+PE 414 F PE
0.65 mg/ (kg - d) i JIF i¥ 47, AAC+Praz 41 % ¥ Praz
5 mg/(kg-d) # &, AAC +Prop 4 % F Prop 10
mg/ (kg + ) EF ,AAC B FARAAL FTEEAL
BEKEE , FE4A4A,
1.3 DIMARREBERSENERRIEEE ST

Ak T /N BRVBRG I, B BUED o A 0 Ui B R G AL
MR ERT 4% 5 RPER Y, FAMRA B EE
B 4 pm BT R RAGAR-FL(HE) €, W4 4
MG F A %A A Van-Gieson ( VG) % £ 3% W
BEBRREEN, AR TT R CMNAREEE, KEE
16, 98 5 Image-Pro5.1 B A7 B 4T % 4L
BN E AN E SN K E AR 2 % (collagen
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volume fraction, CVF) ,CVF =70 Z R J&E @ AR/ B il
WME TR, AL 6 MLE, L3R % B 1
CVF, FACHMALRT 2 FFETREF ,HFH,
1.4 OAEBSERNE

BRI 20 mg A F OMALRBENRE F,
HRAEHARE, LEERMUFERRLE, ITE
ACEQNAL YR EAR 2 E, W HKRETFH
WA BAREBEAR, ANREHZES TEBEAR
WA EFU 746, F R ng/mg X - HFZ O IEL
AHRENEE,
1.5 REHLLFEERMOMALR [ BREMI
B R By Rk

TR E AR K3 ml/L s A A K E
HatE, A EREE, Bm D A KE—
FACHBELR; MmAN EFRIBH _3,37CHF
30 min ; 7 v FRAR B AR I 8 25 E 9 & & T 1E 7 ; DBA
R EHA, MBS EFEEGH N A ERRK,
MR ERER S ERE-—RENAK, KA
Image-Pro5.1 B 2 A7 2 2t 1 (I & X R & & %
K BATEG AT, B KBS AN SR bk AR
B AR 48 % (I0D) 10D &, N & &
RIEEML  HATH E BN,
1.6 Western blot i&# il «-SMA, TGF-B,  p-Smad2
#0 p-Smad3 JBEAKIFRIEKT

BEOQALA L E A, BCA KA &AM E A K
¥ 20 pg £, R M B A AR H Ok (SDS-
PAGE) J5 # PVDF &, it fle 4F 0 s 4t /& & A
(BSA) % B # f£, in X a-SMA , TGF-B . p-Smad2 . p-
Smad3 B-actin Hi & ,4°C 1 %, 0.5%TBST ¥ &, o
ANZHBELh, REEF L FHEE LR,
Al Gel-pro32 E & AT 8 3t 4 RI#AT E E 4, B
MEARZEUNLSNSBLTHRELERT,
1.7 FitEFHE

B A Flxs K7, K SPSS17.0 48121 14 247, 4
] F R AR A O 22 5T B R B & OF = A, 4T YR
P BB A 1SD, P<0.05 H 2 A SiT#E X,

2 & B
2.1 LAERRERSSETW
YR AR T, a5 X IR S AR T AR U L4 i

RANEYS] O WL HEHRS RS 57, A A o 52 R P 5
RIIE ; AAC 4Lm] WCo LA H RS AR 3, 1O JULET 2
R ARFIZEEL, AT W R R0 IR 1 ;5 AAC ZHAH

I, AAC+PE 41 H1 AAC+Prop ZH 41 Mo B I Kz 46 PR i 11
VB, 1M AAC+Praz ZHARELARBA R (K 1),
22 DAARVC LBRRESROSBER

VG Yeafn T UL, 25 14 6 B8 41 FVI R 414Y
FE N7 ] BRI D /0 i 27 0 Ji S 2 A 5 e 110 LA
LU 5], AR WRHES, M AAC 41, AAC+PE
2 \AAC+Praz 41}z AAC+Prop 4.0 NELH 2L #4442
Z BTN, A3 A AN KL 20 i HE 3 256, AR
JAAR B (CVE) ¥ B Fas AT IR (P H<
0.01) ;5 AAC ZHAH I, AAC+PE 411 AAC+Prop 41
CVF B3 A% (P $<0.01) , T AAC+Praz 41 CVF
JCH 224k (P>0.05) ; AAC+PE 411 AAC+Prop 4
[B] CVF 2R G X (P>0.05) (K1 f1F 1),
23 DAELEMIBRSE

WHRARITE AAC 240 AAC+PE 4  AAC+Praz
DL} AAC+Prop R IR ¥ & m T2 M
XHRYL (P #7<0.01) ;5 AAC ZHAH L, AAC+PE 41 A0l
AAC+Prop YRR 2R & = AR (P<0.01) , 177 AAC
+Praz I R AR & B LGB XL (P>
0.05) ;5 AAC+PE Z1H H., AAC+Prop 4 ¥2 il & R
SRR (P>0.05;%1),

x1. BENMNRREARSB EHEBIBLE (n=7)
Table 1. Collagen volume fractions and hydroxyproline of

KM mices in all groups (n=7)

a4 CVF Hyp(pg/mg) el it
(pg/mg)
XA 2.84%20.39%  0.2120.01  1.5420.06
BFAA 3.06%+0.57%  0.22+0.01  1.58+0.08
AAC 4 19.59%+0.83%"  0.58+0.02" 4.30+0.11°
AAC+PE 4] 13.06%=1.59%" 0.28+0.03" 2.06+0.25"
AAC+Praz #Hl  18.32%=0.66%"  0.56+0.02" 4.16+0.16"

0.27+0.01" 2.00+0.06"
a} P<0.01, 525 FXF IR 4 ;b o P<0.01,5 AAC 4lEbE:

AAC+Prop 4l 12.73%+0.29%™

24 DALAER ]  NMEBRFEZEARIE

Has (N IRAAH L, AAC 41  AAC+PE 4 AAC+
Praz 411} AAC+Prop 2.0 ILZH 4L #450] DA [R] A2
FEL AL B Rk 34, 25 6 A8 %, e 10D {8 2 2 7t
(P #5<0.01) ;5 AAC 41 LL , AAC+PE ZHHl AAC+
Prop .0 LAZrR] UL IR A S 3R 28 BH S i/ |
B, 10D {H 1 & BRI (P 19<0.01) , 11 AAC+
Praz 41 A R KA 25 7 oG 278 L (P>0.05) ;
AAC+PE 415 AAC+Prop ZHAH HCI | Y Jis JF 36 3K TG B
BEF(P>0.05) (F 2 fiZk2),
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LEZANRHE 8K V6 LBFEEFEME(100x) A RZFIRBLALB BT ARYL, C 4 AAC 41,D ) AAC+PE 41,E Jy AAC+
Praz 241 ,F i AAC+Prop 41, LWIATH HE @25 FHATR VG Yeashif
Figure 1. The morphological observation by HE staining and VG staining ( 100x)

2. AL FRRN 1 MERENRIZE(100x) A NZSEXTIRLL, B M IFARLL,C J AAC 41,D 9 AAC+PE 41,E 9 AAC+
Praz 41 ,F 9 AAC+Prop 4, L1720 T B JRARA T W70 T2 e JR 3Rk

Figure 2. Immunohistochemical detection on the expression of Collagen I and Collagen Il ( 100x)
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®2. FA 1 MBRENRIAEEE(n=7)
Table 2. The integrated optical density of Collagen I and
Collagen III in different groups (n=7)

il I 7R i I 74 sz
75 AT IR 3.67+0.15 3.61x0.15
BFRH 3.74+0.16 3.55+0.23
AAC 4 17.34£0.35" 16.41+0.50°
AAC+PE 4 8.69+0.40™ 8.75+0.42"
AAC+Praz 2 16.780.45" 15.94£0.27°
AAC+Prop 41 8.17+0.48" 8.40+0.38"

a k) P<0.01, 5% AXF IR L3S ;b o P<0.01,5 AAC 4l HE,

2.5 DAASLR o-SMA EARRIE

as (% BALAH I, AAC 4 «-SMA % % ik
B 345 (P<0.01) , 43345 7 PE K Prop THil)5,
a-SMA 2 #1550 (P<0.05 F1 P<0.01) , 1fij
AAC+Praz 215 AAC AL 22 R G E L(P>
0.05) ;AAC+PE 45 AAC+Prop ZHAMH L a-SMA ZE
HERIRd A 22 o ge it L (P>0.05) (K 3),
LR o, -AR 24477 PE BRI/ IE 3 80 k4 78 B AL
o-SMA Rk, HAE 5 B-AR #1415 Prop
VEFARAL, T o, -AR 00650 FCiZAE o

2.0 a
i
_g) 1.54
i
=< 1.0
E b
Rinj
H 0.5 c
=
@
8 0.0
B
aﬁﬁ?&*@ W ox‘*’%ﬁ‘&?ﬁ("’u&
% AN SN
B 3. &4 o-SMA EAMTRIX 1 Ras X IR 2 TR
41,3 3 AAC 2,4 3 AAC+PE 41,5 5 AAC+Praz 41,6 5 AAC+Prop
4, a A P<0.01, 55 (X R4 L H ;b o P<0.05,¢  P<0.01,5
AAC HHEL,

Figure 3. The expression of a-SMA protein in different groups

2.6 ALAL TGF-B, . p-Smad2, p-Smad3 | H K
Fik

Has it B4 M L, AAC 2 TGF-B, . p-Smad2 |
p-Smad3 & IR B B3 N (P $<0.01) ;5 AAC

ML, 49 %5 T PE I Prop 6 Y7 J&, TGF-B, | p-
Smad2 . p-Smad3 & 12235 B W A (P<0.05) , 1T 45
T Praz J7,5 AAC ZHAHLL, TGF-B, .p-Smad3 HHH K
RER G2 X (P>0.05), 5 AAC+PE 411t
3 ,AAC+Praz 4] TGF-B, .p-Smad2 , p-Smad3 & H %
IKH B HN (P ¥9<0.05) , AAC+Prop 41 TGF-B, . p-
Smad2 ,p-Smad3 & FH 1Y 25 oW 224k (P>0.05;
K 4),

3 i it

O JULTRD BT Y 32 2R o3 I I 1, Herh & i
AP BN || BRI 2R AN BN || i) g 4
TR LG (A AR A, 41 M AP 5L 5T (extracellular matrix,
ECM) K JURR, 3 28] BT ) 2% & 4 F0 L 2F 4
AR KRG PR RN FEREAF FTIE SE I ] B-AR RERS
ZEE DA 4L ( myocardial fibrosis, MF) (2] s 1B
AEBHET A IR R Z WAE SRR A 4 1y, Horh
o -AR 55 B — & iOIERIPERT . R FIRER
P o -AR B, HXT MF 2 A HA T EH
AR AE AL An AT i A At

ABIFTE R FH I 3 30 Ik 4 78 AR R 32 57 /0N B
WUEF AEARASEAY R S5 00 JUE A= s B H A4 0 MF, L
LR AERGHL HES ZE AL, O WL 2R e T B i 2 PR
TEURIEZ AL TAMETE o -AR D4R E
EHRER o AR I SR R s 2 Lo R DR A4
(1 B-AR 50 s K T 4 JHJ5, 4R RS B
PR 2R B8 250 IR Ak B /)N B0 W e D % 5 i
1 st B S 9 /0>, (] J5T 2F A A0 P 32 Ol % T IR e 1R
AN W SR AR FIRER 58 Z& /RVETA
5, YT et e ) f e S B O IR LT e A, XS
0’ Comnell %57 48 oA, o, B 2 K X 5
(o, ABKO) /INUTEAT T2 Bl ke 78 A5 O LA i 3 1
S ] G2 44l 5 5 B A BN BRI o & AR TR
FIFEY o, A e S PEAT R AT Dl 2 B s 25 1Y
SO HIE 200 B 0 T R B AL ) At SR —

O % 2T 4 248 Bl ( cardiac fibroblasts, CF) J& /0>
JLEF 4k 1Y B 22 R0% 41 i, 72 MF v, CF & AE 3858
TR, FEUR A Lo 3™ A o5l
B e B RS AR R A AR SE TR rat-1 AT
HEANARIE T o -AR 5 RPUREE Y ORI
KEAELSARE FRE TG, EEEXOI T
AU A BUTRORAR . ARBEFE, AAC 41 CF 3%
BRIMEARICH) o-SMA B8, T I8 i 2
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Figure 4. The expression of TGF-f3, ,p-Smad2 and p-Smad3 protein in different groups
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A4 K B (transforming growth factor B,
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ILfa) i e, 7R RS, WAL 8 TGF-B, BEff
Smad2/3 BRI i A 40 A%, 8 2k 5 50 LT
YA R oAk, B0 M AME S 98 SO ( MAPK)
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