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[(# ZE] BH AR5 R A9 FE EL(PCEL) xF# R X H o 2h 8 09 % vf 3838 2 a0 2 48 49 1R 47 4 )
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[ ABSTRACT] Aim To observe the effects of alprostadil ( prostaglandin E1, PGE1) on cardiac function in diabetic
rats and to explore the protective effects and its mechanism. Methods 10 SD rats were selected to be normal control
group from the 50 rats, and the others were given high-sugar high-fat diet for four weeks and received intraperitoneal injec-
tion of 0. 1% streptozotocin to establishe diabetic rats model.  Successful model rats were randomly divided into model
group, PGEI low-dose group, PGE1 middle-dose group and PGEl high-dose group, then PGE1 low, middle, and high-
dose group were respectively given 0.5, 1.0, 2.0 pg/kg alprostadil per-day intraperitoneal injection. ~ Normal control
group and model group were given an equal volume of normal saline.  After treatment for 8 weeks, the following indexes of
each group was measured: To detect the concentrations of serum transforming growth factor-B1 (TGF-B1), plasma amino-
terminal pro-B-type natriuretic peptide (NT-proBNP) and glycosylated hemoglobin A1 (HbAlc) ; To measure the collagen
volume fraction (CVF) of myocardial tissue by Masson staining; To detect the expressions of TGF-B1, Smad3, Smad7 pro-
teins in myocardial tissue by Western blot. Results Compared with the control group, the concentrations of TGF-f1,
NT-proBNP, HbAlc and myocardial fibrosis index CVF of model group were significantly increased, the expressions of
TGF-B1 and Smad3 proteins in myocardial tissue were significantly increased, and the expression of Smad7 protein was sig-
nificantly decreased (all P <0.01). Compared with the model group, the concentrations of TGF-B1, NT-proBNP and
myocardial CVF in the PGE1 middle and high-dose group were significantly reduced, the expressions of TGF-B1 and Smad3
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proteins in myocardial tissue were significantly decreased, and the expression of Smad7 protein was significantly increased

(all P<0.01) ; The changes were the most obvious in PGE1 high-dose group.

index between the PGE1 low-dose group and model group.

There was no significant difference in each

Conclusion Alprostadil can inhibit myocardial fibrosis and

improve cardiac function in diabetic rats, and the mechanism of which is related to the regulation of TGF-B1/Smad signal

transduction pathway.

WP R0 ) B R R A i, AR 5
Gy R FMUEAT S, 1974 4 Hamby 55 5T
S ERBI ST UE SR PRI 0 UL ( diabetic cardiomyopathy
DCM) J2&— AN BE FH 2 0. I 22 A At B 1) 2 S .0
UG . I PRAIFSE A IS PR B AR A SRR,
IR ETIRIIREA 4, e & T I i D RE T ,
Z Il J) R AT BRSEIESE, TGR-B1/
Smad {75538 BT 0 L] BT £F 451 (myocardial fibro-
sis, MF) (& A2 DCM (19 2 &bl . #Ak K
[A-F B1 (transforming growth factor-B1,TGF-B1)J& H Al
IR R BT 4R K, TGF-B1 MR U7 AY Smad
£ M ( drosophila mothers against decapentaplegic pro-
tein ) P PRI O W USCET A 20 M A4 136 AL 14 B, () P
LA JR 53 WA B S 44, 3 o) O B 1) o A
T ST UESE RS R BIRTSIR R E1(prostaglandin
E1,PGE1) A4 B LA 446 | TR R R
FPIRAE T B DT AEAT T LD AR S PR
REVC T AEAAR R 8 W PR R O ATLZH 2R
N TGF-B1/Smad {5 7 18 }& 1 A /K PR AE S 1208
5 MF BOCHR, [ SRS /R X — 254 T Xy
W PRI B DI RE R A5 M0 WLET 4EAR B B IRV T, 5
YRIHZAE 2 75 8 1t % TGF-B1/Smad 155 8% 14
TG LA I T A PR O LR e P
RUF /RS BEEE D) SRR

1 #REFE

L1 zhFnsH

50 R 7 ~8 JE# B SD K B (A T EF 5 A
SR PG R ) R E 250 ~280 g, BEHEA ¥, AT
WAR(ELHAFGRRAS ) #RERZE(XE
Sigma /A # ) ; TGF-B1 — 31, Smad3 — 1t , Smad7 —
TARTA D BEAITLH FRA C (X E
Cell Sigma /2 %] ) ; TGF-B1 ELISA i 7| & Masson =
ERERANE(TEREDTAARAA),
1.2 REBEEIS5XEHA

50 R sLHe ok B Al 4 T R A Bk R d 0 B AL
WL R A, AP REALEE 10 RAE K 3t B 4,
By ELEAFAEER, LA 40 REEE AR (59%

LA R +20% HEHE + 18% % +3% EER)
BRAFE,ATO0 1% EREE R (HERETRE
T pH 4.5.0. 1 mmol/L ¥ ¥ B 44 & il ) , #%
35 mg/kg — RMEFE B E AT xR ALK BUE R 4T R
EFEMBRNET R, A T2448720h FR
B R o M o A, 4 3 kAL A BE =16.7
mmol/L Bl g 4 R R 48 ik o, FFaE A Ak T By 36 R
BREAR(AZHPEHEREFERE 36 R K
RftEAfr, 44 RO RAGHARRFE)H
L34 4 h 4 A 41 PGEL 1% %) & 41 \PGEL # #| &4
K PGEl B B4, PGE1 1.+ & Al E A 45 %
FRIAI MR 0.5.1.0.2.0 pe/kg, JEEFES, K1
Ry 3t B4 ROAR A 4 48 T AR BLAR AR B9 A 2 2 KR
HAt, EEAW 8 B EHATHRAN, Gy TR
] &2k RO DLR AR R R SR 2 B A 1 K
B B KR — A E R ST L,
1.3 #EHMAER.TCGF-B1.N Kif B B X sk Ak R
il E

ARG R 5 mL, R & E R AEE A
(BRI A AN N £ E SRR A E &) N
FEAE A i 41 E A ( glycosylated hemoglobin Al
HbAlc) (b & 4 F 4 tg & b, % KL 5 mL,
3000 r/min # % 10 min, B _E E fF -20C R 5, %
FA R AR el B B R % R R AR U AL 9 TGF-B1 K
JE o ROt Rz ik (DU ik Bl B 3R Mini VIDAS
30 R AT AL M E L N K3 B A R4 ik
J# (amino-terminal pro-B-type natriuretic peptide, NT-
proBNP) ¥ & IF K RS T 58
1.4 FRZAER

i Jg AL B oA R, FE R ECH G B, 3K R R
BT, A2 E B EIROS ALA R 2 e, T
BELXHEP &4 5T -80C k4 F,H T Western
blot Al , BUA 0 % H B 4 L LA A 3R 4%
WO VAR B E 24 b, B, B IE A A,
1.5 Masson &R ALA %X ISR

BRARMAPLER2 kALK, B ET
Masson = & 3 ER LEHA, Z F RE W, B MR
fea 38 b HE T WERE A2, KA Image Prop-
lus 6. 0 B FEAT E R AT, 3t K R X 5 R An
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FEFRIR A o G LA B R AR 49 3K (collagen
volume fraction, CVF) : CVF (% ) = & J& & 2/ B il A4,
AR x100% , B K9 AL 4 ML &, it
FHFIHE, UL CVF B8 0 ALEF 4 L3547
1.6 Western blot #ll&E B FRiAKFE

~80°C K 7ty A B L AILAT A4 41 4 B 50 mg,
E T RIPA + 1% PMSF 2 kS THELAN, B
N, EERBCA KM ERARERH R EEEE
AU R F 3L BB 20 pl, 4T SDS-PAGE #, ik ;
FTEATE A K, 1%BSA-TBST #H 1 1 h 5 # in
%41 8. TGF-B1 ,Smad3 , Smad7 . B-actin — 47, 4°C 1%
Bt TBST WEfE 3 i, — 4 ¥R & 1 h,TBST i
E3m, BEANRE, AWM EaEk, AEBIITK
HHATH EERE 2T, U [B-actin R E AN
100% , 5 5 8 & 41 AT AR SFAT # 2 B AT
1.7 Sit=ZaHh

K SPSS 17.0 4t it 4 #r 2% ¢ #

it F 2

M BB ts Fr, LHARLEBERAEREE £
ST A A R R LSD AR B DL P <0.05 K = 7
HAETFEENL,

2 % R

2.1 KEH—#RR
XTHRZA R BB G KB IER, Hrf 2
HBET (HARIET R ) o HAy 4 AR K
FRE R HE/K | DR A kot R 2 W S 058, A A0 3
EOMERE, TH R TR, BRI PCEL w4l rh
KA 1 HIK R 2581 00 ) PR 2 P USRS s b
T LA, PGEL I 4l b s 4A 1 HK
FRIET, B I 2 s 4y 40 HORR, DA TR A S
YRR I BT W A AT 1 40 HOR REFT4eit, HE
PRIGIRE TR i) £ 15 S 245 49 1 T I ] 25 & B0 Ay i A
iRl B

F 1. FRFERAY TR ESEXRPIMEKTE (v +5,n =8;mmol/L)

Table 1. The level of blood glucose in rats before being modeled and during drug intervention(x +s,n =8 ;mmol/L)

| BERY 24 i 52 4 %56 & 558 &

Xt B ] 4.58 +0. 81 4.30 +0.55 4.31+0.98 4.15+1.00 4.51 +0.91
iR 4.54 0. 84 22.29 +3. 18 19.89 +1.28 19.94 +1.91 20.64 +1.48
PGE1 fiGHI# 4 4.66 +0.99 22.46 £2. 14 21.79 £1.70 19.75 +1.56 20.13 +1. 66
PGE1 HlH 4l 4.40 +0.93 23.28 +2.76 21.25 £2.34 20.03 +2.26 19.63 =1.08
PGEL =5 121 4.18 £1.13 22.71 +2.08 21.75 £1.50 20.78 +1.56 21.28 +1.32

2.2 RIFIH/R 3 ¥ER % K R HbAlc,TGF-B1 NT-
proBNP A

5555 BR 2 AH He, BB 20 TGF-B1 ., NT-proBNP
HbAlc W TR (P <0.01) , SHAIZ AL,
PGE1 fik5 5 41 TGF-B1 ,NT-proBNP ¥ J¥ JC B i 75
(P >0.05); PGEl W 7w #4& 40 TGF-B1, NT-
proBNP ¥ i B i FEAIK (P < 0. 01) , = 571 o 2H B A 5
B, HbAlc fEFIRIL] K PGEL 4540 18] 22 38 L4
R X (P>0.05)(%£2),
2.3 DALEZR Masson EBERERESELER
Je B N LS, DA R 4T, I8
JRLT 2 e, REALZ 5 0 R LA, O HILTRD B G
Jsfs  HESEAT L, /- AR Y, PGEL
S AL A LA, O WL TRD BT R i ek b, DA
PGE1 ml st i 25 (B 1), B E &5
Ml 7, B B0 2 55 % B8 4] L 4, CVF BH W 3
(12.02% +1.83% k. 2.00% =0.30% ,P <0.01),
SRR b, PGEL IRF] & 41 CVF JG B 2 ol 4

Masson %

(10.97% +1.18% [ 12.02% =1.83% ,P >0.05) ;
PGE1 f 74 CVF B B FEAK (7. 03% +0. 53%
F12.02% +1.83% ,4.93% +0.80% I 12.02% =+
1.83% , ) P <0.01) , Herh g &40 CVF FRA% 5
(K 2),

& 2. FEAKXRIM HbAlc,
RE(x+s,n=8)
Table 2. The blood HbAlc, serum TGF-31 and plasma

NT-proBNP concentrations of rats in each group(x +s,n =

i& TGF-1 K 1% NT-proBNP

8)

| TGF-B1(ng/L) NT-proBNP(ng/L) HbAlc

Xf HR R 35.37£3.23  196.72 +51.15 4.96% +0.61%

FERIZ] 97.81 £5.12% 891.01 +48.94* 11.24% +1.99%*
PGEI fikHIHE2H 94.06 +4.50 853.05 +40.14 10.82% +1.93%

PGEl H1I#E2 85.55 +4.16> 720.55 £34.29" 11.82% +1.74%
PGE1 74l 80.07 +4.78" 681.87 +34.73" 10.94% +2.15%
F1H 260. 55 335.09 18.37
P1E 0. 000 0. 000 0. 000

a A P<0.01, 55X B LLE ;b o P <0.01, SHEAIL LLER
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1. (O AZAZR Masson 45 R ( x400)

Figure 1. Masson staining of myocardial tissue( x 400)
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4,C 9 PGEL fIGHIH4L, D 7 PGEL Wil 41, E 2 PGEL iR,
a i P <0.01, 5% 4TS b Ry P <0. 01, SR H A

Figure 2. The comparison of CVF among rats from each

group (n=8)

B S /R3O AL B X EARIEHZ M
Western blot HELJK 557 & 3 M1 7 < 5 % FEAH H
A BRI R B L 2L N TGF-B1 , Smad3 £ H %
IRH TR (35 P <0.01) , Smad7 23k 2 I B 2 5

2.4

A XTHRZH B MAIZE | C o PGEL {XFIHE4H , D y PGE1 W34, E Jy PGE1 &4,

flK(P <0.01); PGE1 & 5 & 4.0 )l TGF-BI .
Smad3 [ ik R R A I R (X P <
0.01) ,Smad7 WBI .7 F (¥ P <0.01) , &5l &4
BARFR AL B 2 PCEL RFI 41 EiRE A £k
SRRV AR FETC R k2 (P >0.05) (813 3% 3) .

Smad3 Q - _

smacr [ T O

Poacll e wame - w— —
3. Western blot #ill & £H X BR TGF-B1,Smad3, Smad7
BEARIEKE A IRLL, B WAL, C 2 PCEL R4,
Dy PGE1 "5l 41,E 24 PGEL il i,
Figure 3. Western blot show the expresson levels of TGF-
Bl, Smad3, Smad7 proteins of rats from all groups

% 3. WAL RN TGF-B1,Smad3 K. Smad7 EREEHN (v +5,n=8)
Table 3. Quantitative analysis of TGF-B1, Smad3, Smad7 proteins in myocardial tissue (x +s,n=8)

A : | TGF-B1 Smad3 Smad7
Xt HE 2 11.13% +1.90% 20.46% +3.28% 15.52% +3.62%
ikl 48.78% +3.61%"° 38.36% +4.23%" 6.59% £1.35%"

PGE1 fiXHI &4l
PGE1 Hl =41
PGEL &7l
FAE
PH

46.26% +3.81%

29.00% +2.87%"

26.44% +1.86%"
223.92
0.00

7.34% +1.41%
5.21% +2.97%"
18.93% +3.34%"
32.34
0.00

37.96% +3.25%
24.44% +4.37%"
22.53% +5.08%"
36. 04
0.00

a i P<0.01, 5% B4 HE ;b O P <0.01, SR LER

3 oW #

IR R 5 00 ) 3 3 Y HIL Y 19 A 5€ 42 1)
IR S E AR A7l 0brrpLilacs BRI
B A 2L 2R - A 5 9K 3R - [T B R 28 ( renin

angiotensin aldosterone system, RAAS) [ #3i | 32 Ji&
MEPLRES T LALRIR M 525 TR O AL
WK A KT O ILIR] T £F 2k A RO L
T 4 2 A RS | 2 BH R O JUL T 4 200 M S o
BH i 22 5 RS 0 A R B A R T i L TR 5 2T 4
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533k AR 0 1T 5 | A IO T e i
N R S BOL E W R KA TR T BEAS 4, I A
K 1IN BT O ILET 4k R ) & A kR R
FiBs DCM Ryl B A HEE X, A XTI
(IBIFFE LA T IR 5 BB # . PGEL J&—Fp L
A Z 2R 0 A= 0 16 ) R, F SR S T
sk A AR O 5 BT | 2 N R D Re | 0 i
ANKR TR A PR A0 LB Bl 2 A 0 T R 0 I T
RENST L HIA R SO KE PCEL B A HAAE N
0.2 wm (15 B fdosk B il B 14 s Bk 4R PGEL i1 571
WG T PGEL £ Mili 1 PR 8% K35 |, AT s PGEL A H
AR ) IS5 PGEL (2555
ALK H NT-proBNP AE 4 P14k .0 IlE 2y 5E 7Y
FEHR , NT-proBNP S0 % BESK Sy FF i, i 2 50
V1A LAV P A, B M A, A, S22 W )
[ B 2 — , FL 50 ) 58 vk ™ F R R I A
X, GER BN IR NT-proBNP T} B & | 5 %t
TR A B E 22 5 (P <0.01) R A8 R G K
S 8 JE BN O T RERERS . PGEL SRl m s
FIRYZ L #E NT-proBNP B T RE (P <0.01) , 1Bl
PGEL EAA I LR Th e RIVE R, 5 DATEIRIE ) A1
F o Masson Y8, K Ji Ji 55 1 I 2 4 B o A5 1Y 21 RSB
D WLEF AL A S, 5% HR A g CVF B THE (P <
0.01) ,UESE T MF S24 PR T 722 1) 2 285 3 2l
AF SRR R, PGEL W B3R 4] CVF {HH
B (P <0.01) , @5 H 20 CVE AR 5 0 5, 16
PGE1 R[50 AT AeAbFR R, H 2 AR
MF KAALEIE 2%, ¥ K 5 RAAS K Z 4 it P
T, HORERZ B UESE, TCF-B1 & f s i £F 4
IR, B TGF-B1 K N FAY Smad £ 11 55 A4 A
1) TGF-B1/Smad 155 % T f§ 2 S5 LK Z Ik 25 4F
YA R A A5 5 i T B A 0 ILET 2 b 1 1
MAHZZBEM, TCF-B1 FE i id TGF-B1/Smad
5T T R AR 2N, Smad B 12 TGF-
Bl ZIWE W T E 5540 ¥, & TGF-B1 ME— MKW,
Hrp Smad2/3 /v 5 TGF-B1 W5 5% %, T Smad7
i 5L BB TGF-B1 32 4R 5 Z AR Y Smad 45 A,
X} TGF-B1 {5 7 i i & ¥ i ¥ /E . Smad £ H
R IRKF B EEER TS R LI,
55X IR AR b, ARV 2 (BE PRI 4 ) L TGF-B1 e
JE LGOS TCF-B1 SRR RIS (B P <
0.01);5 Smoak """ [ BHF 5T 45 S —Z . Western blot
SEIN 50T R B O BRURE L, RS 2 PR 9 R
FLL LZH 21 TGF-B1 ., Smad3 2 11 & 2 B . T+ =
(P <0.01),Smad7 & FKEH BRI (P <0.01),

PR = AR S T O WL LN A7 HE TGF-B1/Smad
Gk TR KM, SRR, PGEL
o RO WL TGF-B1  Smad3 35 B B A (1
P<0.01),Smad7 & FIREH BN (B P <
0.01) , fm 7l fi 20 4% 8 b A8 A T W & 5 1T PGEL IG5
HOHL TGF-B1 Smad3  Smad7 & [ #IATCHH A8
fB(P>0.05), 475 PGEL #H MF f4F 1] 5 H
{5 538 A 1 TGF-B1 . Smad3 Smad7 A A% i
EP

ARAFGREE R . (1) 0 WLIR] ot 27 4 1k 2 b PR
oL WL ) B B B RIE 5 (2) 3 24 50) i PGEL AT
— R IS R O LEF 4 A B & A, P30
IHAE ; (3) PGEL MO JILET 4 Ak 1 % Ak 23l 1k 05
TGF-B1/Smad {55} 25 1 19 238 J A M 52 LAY
AR A B PR o JUL 1 i 77 R 36 7 4 A2 1Y
Y R S50, FRATT AT 41 X 0kt 3 % Jo I B8 732 (1) 25 4 F
78 SICE R, A S 80 50 E T A 51 2R X — 25 9 %
WE DRI O WU B B 1A 1, i 91 b 2 T8 R v
O WU B BFA A T V1SRG, SR, A BF 52 (LR
TENW s, I T BT 2 R S S R i R R
TATF =R E
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