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The protective mechanism of renin inhibitor SPH3127 against hypertensive
kidney injury through the TGF-/Smads signaling pathway
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( Department of Cardiac Function ,the First Affiliated Hospital of Baotou Medical College ,Inner Mongolia University of Science and Tech-
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[ Abstract] Objective:To explore whether the renin antagonist SPH3127 inhibits angiotensin II ( Ang I1) , Ang II inhibits the ex-
pression of transforming growth factor-gl1 (TGF-B1) and downregulates the transduction of the TGF-B/Smads signaling pathway , achie-
ving a protective effect against hypertensive kidney injury. Methods:75 male SD rats were randomly divided into sham surgery group,
model group,SPH3127 group,SB431542 group (TGF-B 1 specific inhibitor) ,and valsartan group. Except for the sham surgery group,
the other four groups were prepared with two kidneys one clip (2K1C) surgery method to establish a hypertension model. After success-
ful modeling,the abdominal aorta serum and kidney tissue of the rats were continuously intervened for 4 weeks. ELISA was used to de-
tect serum Ang II and renal function indicators ( creatinine,urea nitrogen concentration ). HE staining, Sirius red staining, TUNEL and
WT1 co staining were performed on kidney tissue for morphological observation. RT-qPCR and Western blot were used to detect
TGF-B 1,Smad3,and Smad7 mRNA in rat kidney tissue and the relative expression level of proteins,respectively. Results: After suc-
cessful modeling, compared with the sham surgery group, the systolic blood pressure ( SBP) of the tail artery in the model group,
SPH3127 group,SB431542 group, and valsartan group increased (P <0.05) ,but there was no statistically significant difference in SBP
among these four groups (P >0.05). After drug intervention, compared with the model group rats, the SPH3127 group, SB431542

group, and valsartan group all showed a decrease in SBP, Ang Il concentration, serum creatinine concentration, and urea nitrogen con-
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centration , degree of glomerular atrophy, collagen fiber deposition, podocyte apoptosis, TGF-B/Smads mRNA and protein expression lev-

els (P <0.05). Compared with the SPH3127 group,the SB431542 group showed a decrease in TGF-B/Smads mRNA and protein ex-

pression levels (P <0.05) ,an increase in SBP, Ang II, and urea nitrogen concentrations (P <0.05) ,an increase in collagen fiber dep-

osition (P <0.05) ,and an increase in podocyte apoptosis levels. Conclusion; SPH3127 can alleviate renal podocyte apoptosis and fi-

brosis caused by hypertension by inhibiting the TGF-B/Smads signaling pathway by suppressing AngllI levels.
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FH Tamhane’s T2 &5 55 ; A W /2 1E 25 20 7 AE S 506
55, M4l i H Wilcoxon BRI B0, P <0.05 2=
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SB431542 4 (n=12)  107.67+11.01  165.17 £6.99% 157.08 £7.660%
B A (n=12) 107.58 £10.18  162.25 £7. 12 105,67 +4.2902®
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B2 RREARBENZZEHK
AL fRF R#0;B. A 4. SPH3127 415D, SB-431542 41 ;E.

2.4 SPH3IRT XM EMEXRBREHALRIREISL
=Lk

SRR A H BT R 4] SPH3127 4 i vbH
2H e SB-431542 ZH g i BH M 1 AR L SR RE AR (P <
0.05) ;55 SPH3127 2 AH Lt , 450 v> 30 41 Jise J5t BH 4 1 £
FeR LG it 25 (P >0.05) ,SB-431542 £ Jj J5i
PET A T (P <0.05) o RAR ALY (4 )5 75 i
PRGN LS4 B B AU 20 Bl TR 2 A L
JEUT R 5 25 0 T i (9 SPH3127 41 . SB-431542
2H ARSI A B R A T, B R DT AR B 4 AN [
FERE (O3 . DL 2 (B3 ek 4,

E
RIS HEAEARERSTWN (x400)

Hoh e



Wt 2%

R A5 950 SPH3127 3@ i TGF-B/Smads {5 51 45 =i 1L 1K 158 40 O 47 1L ) By B 5 833

GedrktgEm | RIRRA Lo etk lll BRIk R4 4%,
B3 RIRXERETUEZAKX

RS AEH RRIE R ST (x400)

A, BFAR4;B. BEA 48 ,C. SPH3127 41;D. SB-431542 48;E. #3248,

F4 BERREERREILERFAEERIEE(x £5,%)

451 (R R AN

BTFARL (n=6) 2.91+0.08
AL (n =6)
SB431542 41 (n =6)
HVHHH (n=6)

21.24 +5.59%
13.59 +2.369®

SPH3127 41 (n =6) 3.99 +1.792®
F{H 38. 662
Py <0.001
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431542 20 AivbiH 4 TGF-B1 Hl Smad3 H [ £k
B (P <0.05) ,Smad7 & 1A FHE (P <0.05)
5 SPH3127 #HAH H. ,SB-431542 41 TGF-B1 #1 Smad3
HHRIBHYFEAR(P <0.05) ,Smad7 & 11 RKE T+
(P <0.05) ;% vb3H 20 TGF-B1 1 Smad3 & [ 3% ik
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E(xxs)

a5 TGF-g1 Smad3 Smad7
BFERA(n=3) 0.15+0.05 0.13£0.04 0.94 £0.06
BRY (n=3) 0.94£0.06% 0.96 £0.05% 0.20£0.02%

0.75£0.08 02
0.38£0.0

0.36£0.0302
0.66 0.06

SB-431542 41 (n =3)
YA (n=3)

SPH3127 4 (n=3) 0.46 £0.03V2OD 571 40.05PPPD (59 40,03 V2OD
Fit 87.964 152. 586 86.270
Pl <0.001 <0.001 <0.001

DOP <0.05, 5 F KR ks ;QP <0.05, 58 R A4 ;0P <
0.05,15 SB-431542 ki, @P <0.05,5 41y 3m k4,

2.7 SPH3127 3t KRR & Bf  TGF-B1, Smad3 X
Smad7 mRNA B3R % 520w

R A L, i F R 41, SPH3127 4], SB-
431542 2 4 vb3H 40 TGF-B1 mRNA il Smad3 mR-
NA £k HREMK (P <0.05) Smad7 mRNA 2 ik #) T}
(P <0.05); 5 SPH3127 41 #H L, SB-431542 4
TGF-B1 mRNA Fik &K (P <0.05) ,Smad7 mRNA
FIATFE (P <0.05) .Smad3 mRNA FE ik LG it
25 (P >0.05) , 41 vb4H 40 TGF-B1 mRNA ik T+
(P <0.05) ,Smad3 mRNA FlI Smad7 mRNA FikJt
GiiteE2:e 5 (P >0.05), W6,

F6 BHKXKBRSHES TGF-B1.Smad3 K Smad7 mRNA 1§
IRIXE (v +5)

45 TGF-B1 Smad3 Smad7

BFARH (n=3) 1.01 +0.04 1.06 0. 11 1.09 £0.08
B4 (n=3) 2.19£0.10% 2.31+0.20% 0.44+0.057
SB-431542 41 (n =3) 1.34£0.09Y2  1.38+0.157%  0.88+0.077?
HY M (n=3) 16101172 0.59£0.05

SPH3127 41 (n=3) P 1440372 0.70£0.0602¢
F i 79.652 32.600 44.837
i <0.001 <0.001 <0.001

DP<0.05, 58 F Rk ;QP <0.05, 58 m b 45,;QP <
0.05,%5 SB-431542 4 tbdx, WP <0.05,%5 413 ik,
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