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[ Abstract | Objective: To observe the effect of Tiaoganshen Qutanyu-formula (TQF) on the pathway of
transforming growth factor-8, ( TGF-B8,) -Smad2/3/7 in the kidney of spontaneous hypertensive rats ( SHR)
administered before blood pressure peak. Method: A total of 30 12-week male SHR were randomly divided into 3
groups: the TQF group (4 g-kg '), the losartan group (30 mg -kg ') and the normal group. Another healthy 10
SD rats were taken as the normal group. The mRNA expressions of Smad2, Smad3 and Smad7 in the heart and
kidney were detected by RT-PCR, and the protein expressions of Smad2, Smad3 and Smad7 in the kidney were
determined by munohistochemical method after 12 weeks of treatment. Result; Compared with the normal group,
the mRNA expressions of Smad2, Smad3 in the kidney and TGF-B,, Smad2, Smad3 in the heart increased, the

mRNA expression of Smad7 in both kidney and heart decreased, the protein expressions of Smad2, Smad3 in the
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kidney increased, the protein expression of Smad7 decreased in the model group (P <0.01). Compared with
model group, the mRNA expressions of Smad2, Smad3 in the kidney and TGF-B,, Smad2, Smad3 in the heart

decreased, the mRNA expression of Smad7 in both kidney and heart increased, the protein expressions of Smad2,
Smad3 in the kidney decreased in the TQF group (P <0.05, P <0.01). There was no statistical difference for

protein expression of Smad7 between the TQF group and the normal group. Conclusion: TQF taken before blood

pressure peak could reduce the hypertensive heart and kidney fibrosis by decreasing the aggregation of extra cellular

matrix. The mechanism might be the synergistic effect of Yin-yang theory of the TGF-B8,-Smads signal pathway

interruption by regulating the Smad2, Smad3 and Smad7 in the heart and kidney tissue.
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Table 1 Primer sequences of PCR detection

5141 4 519 KA
/bp
Smad2 3 5'-TGTGCAGAGCCCCAACTGTA-3’ 121
T 5'-CTGAGCCAGAAGAGCAGCAA-3’
Smad3 9% 5'-ACGCAGAACGTGAACACCAA-3’ 108
T % 5'-CCACAAGCGGCAGTAGATGA-3’
Smad7 37 5'-CCAAGAGCCCTCCCTGGATA-3’ 118
T 5'-GCCGATCTTGCTCCTCACTT-3'
GAPDH i# 5'-CTCCCATTCCTCCACCTTTG-3’ 105

T 5'-CCACCACCCTGTTGCTGTAG-3'

GhERRT A BRI L, & £ s FER, 4l iE) R CR R A
BN, SNK B LA, L) P <0.05 h &R

HAGI AR
3 #R

3.1 X% E 4 2 rh Smad2, Smad3 1 Smad7 1
mRNA FIRRFM 5 IEH 4, BEAZ Smad2 I
Smad3 ) mRNA FiEH B FJH (P <0.01),Smad7
() mRNA FRIEAHR T8 (P <0.01) 5 5HI R4 [ #5,
)7 ST 4 Smad2 Fl Smad3 mRNA [ 36 ik
B ¥ (P <0.01),Smad7 mRNA g A HHE
PE(P<0.05), 4 )7 4H M 70 IH 4H Smad2, Smad3 F
Smad7 mRNA FA TG IT#ER ., Wk 2,

F2 "HARE, ZEER"EFN AR EEHLR Smad2, Smad3 Fn
Smad7 mRNA KRR (x +5,n=10)
Table 2 Effects of Tiaoganshen Qutanyu formula on expression of

Smad2,Smad3,Smad7 mRNA in kidney tissue of rat (x +s,n =10)

) 9 - AAC,
Eil y
/g kg Smad?2 Smad3 Smad7
E % - 1.05+0.25 3.34+1.11 3.06+0.11"
(% - 8.91 +0.54% 16.92 +1.17% 0.75 0. 06%
g2 4 5.99 £0.50% 5.25+3.63" 1.74 +0.31%
R0 0.03  4.71 £0.62% 5.14 £2.39 1.86 =0.50%

HHERHLED P <0.05,2P<0.01; 5HEM4 HEDP <
0.05,YP<0.01(F£3~4Td),

3.2 WMAELEHL T Smad2, Smad3 Fl Smad7
mRNA RK 5 IE % 41 B, BEAY 20 TGF-
B, ,Smad2 il Smad3 mRNA F AW E i (P <
0.01,P <0.05),Smad7 mRNA FIEAMMN T (P <
0.01); S A4 b8, & 4l TGF-B, Ml Smad3
mRNA £ XHWIH B FIH (P <0.05,P <0.01),
Smad7 mRNA fFEEHHE FH (P <0.01) ;&
4 TGF-B,,Smad2 1 Smad3 mRNA {3k
T (P<0.05,P <0.01),Smad7 mRNA [ &k
B B (P <0.01); 5& A LA, ZIrd
TGF-8, mRNA KK B T (P <0.05), W5k 3,

*£3 “PENS,E2EREFMKRALAOELS TGF-,,Smad2,Smad3 f1 Smad7 mRNA RKEH M (5 +5,n=10)

Table 3 Effects of Tiaoganshen Qutanyu formula on expression of TGF-8,, Smad2, Smad3, Smad7 mRNA in left ventricular tissue of rats

(x+s,n=10)
| 9 -AAC,
il y
/g kg TGF-B, Smad2 Smad3 Smad7

E % - 5.04 +0. 46 0.85 +0.45 2.39 +0.89 14.43 £0.92
LAY - 22.72 +2.46% 4.79 £2.09" 14.11 £1.75% 1.37 £0. 45
= 4 7.39 +0. 634 2.00 £0.59 7.38 £2.69% 9.49 +2.08%
ERUSEl 0.03 12.56 +2. 40 1.29 +0. 44> 4.20 £1.65% 6.82 +1.06%

3.3 XEFHZH Smad2,Smad3 fl Smad7 & [ 3£ ik
IS IE 4 A D i Smad2 Fl Smad3 # 1 1YER
ik, FEAENE LERNA DR Y RTTR A
Ok B BN SR NS BN RER R 6
PRI  EARBEOHAR, RikG B ENZ,
SRRV LR, 20 RV VD AL N L R AR
BEY BT R R B T AR /N R OK R
MBI AV A O R A W, IR 1,2,
B A Smad? & H R RL B H /MK EENA KR
AR ) BTTCAR, A R ELAE (0 T RO BB A
ANER bR AR B B D AR TR KRR
AR SRR L, K07 AP A /R
.94 .

FNFREE A 3G 2, 5 (kg i HoE AR R, &
BEMEZ AR AHAE AR R,
K3, SIEHEAHNE,HEAY Smad2 1 Smad3 )45
HERIAY B 1 (P <0.01),Smad7 i H K ik
FHR R (P <0.01) ; SERIA L4, B 5 dl i i
30 2H Smad2 Fl Smad3 HE A FRIAWHE T (P<
0.01),Smad7 FEHHE FIH (P <0.01), Z4H
M VP 3H2H B Smad2 , Smad3 F1 Smad7 & [ £ LT
Giitepz S, Hodh 2 4K Smad7 E 1 EE S5 IE
WHBRAGIT¥E L, W4,
4 itig
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A D74 B. AP C BRI D, EWA(E 2 ~3 )

B1 “EARES#%R"EFMAREHL Smad2 EEHMFMI (1
PELAL, x400)

Fig.1 Effects of Tiaoganshen Qutanyu formula on Smad2 protein

in kidney tissue of rat( THC, x400)

D

B2 “HFE,EER"EAXNKAREHLHRA Smad3 EAMN W (L
BELLAL, x400)
Fig.2 Effects of Tiaoganshen Qutanyu formula on Smad3 protein

in kidney tissue of rat (IHC, x400)

I B 505 AR ALE L A5 G I DR 91 T8 Y e o A
K LAY A R 1) 085 0 R B S ~ 10 4FJE B
1M 24 JE i ) SHR W) i 38 7 W W 9 B [A] T £F 4k
A6 B IR B 2T A AR U R R RS I
BERR W T UG A BEAT PR 0 i e EAL AR,
A S5 2 40 L Ah K R (extracellular matrix, ECM) 5%
DURR ECM 3 B2 & Ji0 R0 A 32 7 2 ECM LR 1) B
SRR o R A R Bh S o R SN R
Bl SR AR KN F TGF-B, M Az kR ikmi .
Ve EZ AL b 40 i [N 5, TGF-B, HA e £F 4
P, HT AR BT RAE SR o Y e iUT 20 i
I O NI A L SR e A G NS B U R ¢

B3 “ERES#ER"EFNAREHAL Smad7 EH
SELLAL, x400)
Fig.3 Effects of Tiaoganshen Qutanyu formula on Smad7 protein

in kidney tissue of rat (THC, x400)

ARG

x4 “PFARFE,EER’EAXKREHL Smad2,Smad3 #1 Smad?
EARIZEHFM(x £5,n=10)
Table 4 Effects of Tiaoganshen Quyutan formula on Smad2,

Smad3,Smad7 protein in kidney tissue of rat (x £s,n =10)

bl 1A
4153 y
/g kg Smad?2 Smad3 Smad7
EH# - 2.64£0.18  0.990.39  7.94+0.37
iy - 8.13 +£0.23%  6.64 +0.60% 0.45 £0.22%
25 4 3.91 £0.83% 2.99x0.11* 5.75x1.11%
ERUS:E) 0.03  5.42 £0.44% 3.62+0.67" 4.32x1.14%

W — Z 50 B4R N 5 5 A% 0 %, 51 D TN Y B
o A O USSR 2k 40 R TGF-B, 53 b i T
BRIz Y TCF-B, 2 5 17 ik 45 4 40 i 1) 3%
AR GBS T A R DU AR O Y ECM Y
A I I S0 LR ET 4 20 53 Ak B 4
U D) 6e 1 WU 2T 2 240 M, J5 28 0™ A8 Ta) 5T I
JEET AR B SRR R AT

Smads il g 4E Ky TGF-B, 1T ilE, J& — A& MY
"™, Smads B — K EERTHEAR
% ,Smad2 F Smad3 J& 3Z & 8 75 %! Smad ( Receptor
activated Smad, R-Smad) , {55 55 S Hn] L5 ¥k %
T A 1 BV A2 R R 45 G, o i R Ak T RO L A
T s W E 4R K 7, 2R W K E KRS
Smad2 Fil Smad3 (£ K H YA L. Ll Smad7 Ry
AR B4 i 22 (T-Smads ) 2 (L4 44 A 60 42 D] -,
Smad7 i@ it 5 1% ALY TBR-T 72 [ 45 5, i BH 1k R-
Smads I BERRAL , 73 b Smad7 EHEIE L 5 Smad RN
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Ut 45 &, 43 i TGF-B, 5 % () Smad-DNA & &
Pyt A Ty S RS S B BT 5 R ) ORT-
PCR #1 Western blot 3 43 5| K& I & ¢H 41 h TGF-6,,
CESE 5 AR 20 L &, 277 41 TGF-B, i) mRNA FI
HHFRIRHIE T (P <0.01), HiE TRV A
(P<0.05), ARSLEER BN, Z I HRRE T IHE
I Smad2 ,Smad3 Fl.0>E TGF-B, ,Smad3 A mRNA £
ik, 1R B E RO IE Smad7 9 mRNA ik E 4l
TGF-B, mRNA ik 1) T J# F2 B L S Vb 30 41 B & ; [F)
B2 7 4H ) Smad2 1 Smad3 WEHXREZHHE T
Ui ,Smad7 H TR IXH R LE, Hh, 2w
Smad7 HARBEHFIEFHARARITEESF . RS
IR R PR 7 T L, B TR 5 2R 4k AR S B —
ERERBE HY TGF-B,,Smad2 F1 Smad3 [ 3£ ik
T, LA S Smad7 ik FEA G, IS AR E
D5 A AT e SR 38 X 451 T ORI D ECM B, I
Mk B AE 28 SHR R BB IE 48 3 19 B Y
TR & i8S B8 H 2 185 T DU

B 7 N Z A R BE RS S 2 RS, RS
PRI T 1 D) 8CAS AEL 25 v B X v ol R M 2
PRI B MLEE & IR 3R AT FBH R 08 5 i AR, v
25 2l 1) BRAR 24 B 27 i 5 o 38 WY AT B0t 1 il He %) B
LR A Ay LR SR L T S
I, P B s T R 2R R IR 5 LA DL T 22 34, AT
DA 25580, AWFSEAE SHR K B A A (19:00 F1
00:00) 25 24, 1E J& 0 T REAT &% Hb 30 ) < - F+ =2
A, DATTTT 98 5 v I 1 P v DA 35, 3 177 97 1 . s Xof
MOEsB APE o eI R B 3a o7 e i e B
AT BESE 45 R 27 10 NS0 Il s V(B T 45 24
i e A A5 A A b o 2 A e R R i Y e U
PG, PR R I A AR e, DA b I S B
T
(&% k]

SARUKWEEE, EREE S SRR R E 7

JE U T 26 25 % 3 & 1 5 1 K BL TGF -6, , CTGF Al

FN 52 [J]. o [ 5256 07 ) 2% 24 75 ,2015,21 (14) .

87-91.
(2] MH#E. T2y send 44255 SHR L 5 A R s &y
SR RO TIITLD] M2y
K2 2013.
FOR PN R B E R R U R R bR T
TG S K A8 Ak e S VD3R T U LD ] A O
Zk 7 ,2004, 6(8) :1064-1067.

[1]

[3]

- 06 -

[4]

[6]

[10]

[12]

[13]

[14]

[15]

[16]

[17]

JEAL T EAE RIS S B R 25 W BURL Y SHR R
B ME A5 3 2 BUR S 2 ma [T ] v [ o B B il B2 2 e
£ .2004,10(11) :40-42.

TR, X HUAE  E NG S ARUD IR B & PR I R K
5l B IR) 5T 1 4 b b B Ak A K -8, R 35 15 I
(1] RBUR 24 - B2 2 j), 2009 ,30(6) :746-748.
Zeiberg M, Neilson E G.
tubulointerstitial fibrosis [ J]. J Am Soc Nephrol, 2010,
21(11) :1819-1834.

WRZE > BRBUE. TGE-B,, Ang IT 5.0 JJUIE K 5G 2 /Y
UL, $a PR 2 4 5 ,2005,5(3) :411-413.

Lijnen P, Petrov V. Transforming growth factor-beta 1-

Mechanisms  of

induced collagen production in cultures of cardiac
fibroblasts is the result of the appearance of
myofibroblasts [ J]. Meth Find Exp Clin Pharmacol,
2002,24.333-344.
5K 3tk. TGF-B,/Smad {55 it ¢ 78 Bl b K B L2 41
TR R T HHEMI L D). REe . REER R,
2009 :32.
Petrov V V,Fagard R H, Lijnen P J,et al. Stimulation
of collagen production by transforming growth factor-
betal during differentiation of cardiac fibroblasts to
myofibroblasts[ J]. Hypertension, 2002 ,39.258-263.
Heldin C H, Miyazono K, ten Dijke P. TGF-beta
signaling from cell membrane to nucleus through SMAD
proteins[ J]. Nature,1997,390 (6659 ) :465-471.
Moustakas A, Souchelnytskyi S, Heldin C H. Smad
regulation in TGF-beta signal transduction [ J]. J Cell
Sci,2001,114(24) :4359-4369
BOOOM R ZEWE AR SR IM]. JE R AR T A W
1t ,2005:203-218.
Zhang S, Fei T, Zhang L, et al. Smad7 antagonizes
transforming growth factor beta signaling in the nucleus
Smad-DNA  complex
2007, 27 (12):

by interfering with functional
formation [ J ]. Mol Cell Biol,
4488-4499.

TR, 25 =B, Mok, 38 I B AL R 58 AL T 24 1Y X
SHR i 5 F 3 JUL 20 0 V5 22 -1 58 55 3K B 2R 58 A 82 il
[J]. hAerp E 255 1),2009,27(6) :1138-1140.
W, S0, BV, A 00 T 0 R R AL R B AR
BRI E R A= WA m )], 2 EEREZY,
2013,24(6) :1306-1309.
FEXLYT, E W & W48 J5 36 7 v LT W R S B [T ]
[ 2 4% 75,2014 ,39(5) :929-933.

PR 9 3. i LR 25 WL R g va [T 1. i
g ,2013,31(3) :37-40.

[ZERE Bkik]



