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Exploration of 'Relationship between TGFB/ Smad7 Signaling Pathway and Ventricular
Fibrosis in Spontaneously Hypertensive Rats

GAO Xiu-ren, ZHAI Yuan-sheng, PENG Long-yun, HE Xu-yu, GUO Xiao-gang, ZHU Ying-ying
( Department of Cardiology Heart Center, The First Affiliated Hospital, SUN Yat-sen University, Guangzhou 510080, China )

Abstract: [Objective] To explore the correlation between TGF, B/ Smad7 signaling and ventricular fibrosis in
spontaneously hypertensive rats (SHRs). [Methods] Fourteen male SHRs and 14 Wister Kyoto (WKY) rats matched
with the same age and sex, were divided into 2 groups respectively according to the aging of 14 weeks as well as 22
weeks.  Tail-cuff pressure was investigated before and at the end of the test, and the left ventricular mass index
(LVMI) was measured after autopsy of the animals. Collagen type I, type 1T as well as hydroxyproline contents
which reflect myocardial fibrosis was determined by using immunchistochemical analysis, RT-PCR and Western-blot
were performed to detect the expression of TGF-1 and Smad7 in the heat. [Results] 14-weeks or 22-weeks SHRs
showed significantly higher blood pressure than those of WKY rats matched with age (P <0.001). 22-weeks SHRs
appeared higher blood pressure than that of 14-weeks SHRs (P < 0.001). There were significantly higher LVMI,
hydroxyproline contents, Collagen type I and II along with up-expression of TGF-1 and down-expression of Smad7
in 22-weeks SHRs comparing with 14-weeks SHRs. [ Conclusion] In terms of myocardial fibrosis, there are high
blood pressure, . rich collagen type I, type II, hydroxyproline contents with up-expression of TGF-1 and down-
expression of Smad7 during the development of heart remodeling in SHRs.
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Table 1 Comparison of systolic blood pressure and

heart rate in groups

Poysaic /mmHg Srea/min!

Group 14-weeks 22-weeks 14-weeks 22~weeks
WKY14 120+ 14 - 388 +13 -
SHR14 192+ 7Y - 405 + 15 -
WKY22 120+10 121 +11 394 + 10 386 £ 8
SHR22 194 +9Y 206 + 792 402 + 17 406 + 12

1)Compared with WKY of corresponding age, P < 0.01;2)
Compared with 14-weeks of corresponding group, P < (.01

22 EERE EEREBEENER
SHR H) 722 & [ & (left ventricular mass, LVM)

LEEREIEH (left ventricular mass index, LVMI,
LVM/BW) B & & T 7] ## WKY X B (P < 0.001),
14 JA#% # SHR Ho%:,22 J8 i SHR f9 LVM.
LVMI B30, 39 Ra 2 & 45 i 58 i SHR 9 2=
ZREHBMME (% 2),

R2 BEHNEERE EXHREEMNILE
Table 2 Comparison of LVM and LVMI in groups

Group Mo/ LVM/mg LVMI/(mg-g™)
WKY14 294 + 17 596 + 101 2.01 £0.20
SHR14 288 £ 11 853 + 629 3.03 £0.11Y
WKY22 365 =12 750 x 52 2.12 +0.22
SHR22 310+ 11 1124 + 5992 . 3,61 + 0.1192

1)Compared with- WKY of corresponding age, = P< 0.001;2)
Compared with SHR of 14-weeks P< 0.001

23 OAERBIIRR

5 WKY KB L, SHR 75 14 FEF1 22 B3
DA 2 100 LT 4k, 2 00 30 LI 5 T 280 0 T 7
BRI B34 2 (P < 0.01); T 5 14 A SHR 48 H 22
JA SHR #9220 250 WLIE] R T 260 0 I 20 s JE o, 53 2%
BIP < 0.01), T 52 Moo JILBE JBE 344 58 10 32 B 4
R EMAMMUMESE (B 1,%3),

R3 BEOARRER T I 5 o B i b
Table 3 Comparison in myocardium of collagen I,II and

hydroxyproline in groups

Group  Collagen I Collagen HI Hydroxyproline
WKY14 49+20 32+1.6 3.16 £ 0.18
SHR14 18.0 +2.79 12.6 £ 3.0 3.61 + 0.24Y
WKY22 53+36 43+19 3.19+0.13
SHR22 23.1+3.51 14.3 + 3.692 4.06 + 0.0892

1)Compared with WKY in the same age, P< 0.01; 2)Compared
with 14-week SHR, P< 0.01

B A4 MR T A R I A g
Fig.1 Comparison of collagen I and collagen I
between groups

Al~A4:collagen 1 ;B1~B4 :collagenIll ;A1, B1.WKY14 group;
A2, B2: WKY22 group;A3, B3.SHR14 group;Al, B1:SHR22 group
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% Bl RT-PCR #& I .0 L 4H X A9 TGFB, 1
Smad7 mRNA )Rk KFE LM, A SHR HY
TGFB mRNA By F X ¥ B H T WKY KK (P<
0.01), T Smad7 mRNA #9354 & F & F WKY
KB (P<001), 5 14 JA# SHR H 8,22 &
SHR B4 TCFB, mRNA B FRIXKF & F & (P<
0.01), Tl Smad7 mRNA {438 ik 7K V-4 B 8 B A% (P
<0.01,K2,%&4),

WKY14 WKY22 SHR14 SHR22

2 %48 TGFB1 5 Smad7 mRNA K 5%
Fig.2 Expression of TGFB, and Smad7 in gi'oups

%4 %4 TGFB, 1 Smad7 ) mRNA 5 & 8RRk
Table 4 Expression of TGFB, and Smad7 in mRNA and
protein between groups

Expression of mRNA Expression of Protein

TGFB, Smad7 TGFB, Smad7
WKY14 031£0.02 177023 1.03+£001 4.11+0.53
SHR14 0.85=+0.15" 125+0.24" 239:0.52" 2.81x0.41"
WKY22 031003 1.75+021 1.01+0.02 4.06+0.52
SHR22 1.60+0.11" 0.33 +0.03"2 5.14 £ 0.45" 1.00 £ 0.01"2

Group

1)Compared with WKY in the same age,P< 0.01; 2)Compared
with 14-week SHR, P< 0.01
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EARE

Western-Blot 4 Il & ZU > Al 21 21 TGFB,
Smad7 & B #E kK FES mRNA BB KFHA—
Z, BIFFA SHR MTGFR, BHMREBH IS T
WKY KB (P < 0.01), 1 Smad7 & H KR4 L
ZALF WKY KR (P <0.01), 5 14 A& SHR It
iy 22 A SHR BITGFR, £ [ i A 7K F B B A
B (P < 0.01), T Smad7 & F #9535 7K -4 B B 1%
(P <0.01,E3,%4)
2.6 MRS

BIMER SR 5% K2 EAHZ (r=0.59,P <
0.01) 42 /R Ifn FE AT REFE O MLEF it e T — & i 4B

actin

TGFp1

7 Smad7
WKY14 WKY22 SHR14 SHR22

B3 &EEONALATGES, 71 Smad7 EARIEMILE
Fig.3 Expression of TGFB, and Smad7 protein
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