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[ Abstract] Objective:To observe the effects of Fushen Granule on the expression of TAK1 and during renal
interstitial fibrosis in rat and explore the possible mechanism. Method: Rat model of renal interstitial fibrosis was
produced by unilateral ureter obstruction (UUO). 60 Sprague-Wistar male rats were randomly divided into six
groups: sham group (N), UUO model group (M), fosinopril group (FO, 10 mg-kg™'+d™"), Fushen Granule
group 1 (F1, 7.5 g-kg™'+d™"), Fushen Granule group 2 (F2, 15 g-kg '-d™') and Fushen Granule group 3
(F3,30 g-kg™'+d™"). All the rats were sacrificed at 14 days after UUO. Tt was carried out to measure the level of
tubulointerstitial damage by HE and Masson staining. The mRNA and protein expression of TAK1 and a-SMA was
detected by real-time PCR and Western blot. Result; The renal interstitial fibrotic area and the expression of TAK1
and a-SMA in M group were significantly higher than that in the sham group (P <0.01). In comparison with M
group, each intervention group with Fushen Granule or with fosinopril could markedly decreased the expression of
TAK1 and a-SMA, especially in Fushen Granule group 2 (P <0.01 or P <0.05). Conclusion:Fushen Granule
may downregulate the levels of TAKI and decrease renal interstitial fibrosis. It is inferred that it may be one of the
mechanisms for Fushen Granule to suppress renal tubular damage and interstitial fibrosis.
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160 ~ 180 g, iy =2 M K2 5250 s 1 e $2 43, & 4% JIE
= SCXK( H)2004-2006,

1.3 k%] Trizol ( £ [H Invitrogen) ,PCR 5| ¥ ( I
WA T, bt KBl TAKL £ s BE Sk BBt TGF-
Bl, a-SMA FlI B-actin B 77 B PU 4K ( 35 [ Cell
Signaling) , HRP #7 ic 3 ¥t f . bt Bl 1gG — 4t (£ H
Santa Cruz), ECL Plus fk ¢ & ¢ i 5 & (£ H
Millipore ) , RIPA 24 & i g 0k (AL 50 1 3k) o
L4 ZhYfsidlsg KM ip 5% W %4 30
mg/ kg JBRIEE, F RN B2 T F ARG L, W AHEE, A2
S PATUI O Bl 5 B 0T R R A RS, ] 4-0 &
W IR T b 1/3 RhS5FLWIE , 75 PRI 45 L s Z 1) 59
W R4S, SR 05 B 2 B G 5 (BT AR A A 5 A ) i R
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1.5 542y R EGE N 5% — S, BEL T
H6 A ARTFARA(N) BRI (M,UU0 4H) A
FI4L(FO,10 mg - kg™ '-d™") S H WKL 1 41(F1,7.5
g- kg cd) E BB 2 4 (F2,15 g - kg -
A7) R 3 41(F3,30 g - kg ' -d ) o TAYTAL
TARHF 1 d FF iR ig, BT AR A R AL B D)4 & A
K ig, UUO AR5 14 d 4bFE KB, A B 4,
LA 4% 2 R PR E , ALK (AL, FH T HE
I Masson Yt oAy 2 SV B T A O A7 LR
I H & mRNA,
1.6 £ill45tn
1.6.1 WHEAHZURM HHLIZL HE & Masson 44
o, 08 N K A BE LR 10 A~ H S 1Y 400 %
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JE A Ry /NG ) BT 400 405 A8 B2 AT 1F 43, 7 0 ~ 3 43 3F
RERLU s P o 0 = N W L A W P o 1 B
BRRE A, D R YRR | 2T 4k 2 2% R A
AR VE Bl <25% ;2 g3 b R A M b BE 3R 4L R
PR R EERAE, R MR I B 2 | £F AR 20 40 rp B 3
A R AR 25% ~50% 53 g3 /NE B R AN EE A
ARVE  IRNFE R, R R VR A MR Y, 21 4k 4 2
B A AR R >50%

1.6.2  SERf2¢ 6 & PCR 3% A% Ml & 41 TAKI
mRNA Fl «-SMA mRNA  Trizol 2 $2 B4 RNA, 4
AR e BE I 2 RNA 4l B K Wk B, Wi P 75 Real
Time PCR JZ W/ £ Rotor-Gene 3000 7% Yt 5C B 58 &
PCR 1% ( Corbett Research) 347, B 2 wg & RNA
HFH R %% 4 8 PrimeScript™ Buffer #4710 5 55 [ I,
1 mRNA S5 5% 45 i cDNA SR J5 DL 25 pl 1k & i
7 PCR Y34 934 500y BUAE 95 C 10 s, ZE P
95 C 5 s,iB kK FEAH60 °C 30 5,340 DI, HEA
FEARTE S 3 I, LA B-actin g N 2 B, Sk AR X € &
fg 2 74T A3 PCR 45 5. RT-PCR I 51 4 )% 4l
W1,

%1 RT-PCRIIMFEINRYERE

P SRS (5'3) gﬁb’:

TAKI iE i CCATCCCAATGGCGTATCTTACA 190
JZ S TCATCCTGGTCCAATTCTGCAA

B-actin iE YEE GCAAGCAGGAGTATGACGAGT 112
% i CTGCGCAAGTTAGGTTTTGTC

a-SMA iE Xk ACTGGTATTGTGCTGGACTCCAA 254
% ke TGATGCTGCTATAGGTGGTTTC

1.6.3 Western-bloting ¥ #; il 4% 21 TGF-81, TAK1

M a-SMA T B AL 55 5 LW W, ) BCA
PRI A B L BRI RE A A 12% b e B AR
T2 5 - 58 TN M T Jie 5 Jie ( SDS-PAGE) HL Uk J5 ¥4 % &
PVDF & I, F 5% 090G WA % N EH ] 2 h g
FH4iAL ) TGF-B1(1:1 000) , TAKL (1:500) , a-SMA
(1:1000) 4L k4 °C W& 1 %, TBST ¥ 3 ¥ x 10
min, f H]BAR o S AL W) B (HRP) FRicd i — 40 (1:
5 000) 5 F 90 min, TBST P& 3 ¥X x 10 min, Jijl A H 2
B3l Ak 2 & 6k ), mE %= B3, H R, R
Marker fiff 3 47 5 1 H 0 56717 o [a] — 5K JBE B O 5 DA
0.5% SDS YEMiHiiA& , LA B-actin HLK (1:1 000) 7
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A, Ak TR 5 I S G BE S0 Tk AN MR, T 4k 4
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JEH B, k2 KE 1,
2.2 HU4KEE4 4 TAKL, a-SMA mRNA )% ik
TAK1 mRNA 7E{R FAR A A D S a3k B2
FBEW R TR (P <0.01) , 5 WORL £ 57 & 21 KA
FHABT R RSB T, SEAHAKEERA S
T L (P <0.01), Hd & 5 ik 2 40 TAKI

®2 FHABREBMNEERRGITESD (v +5)

413 ?fﬂé/I UL /J\%@ﬁ
gkg” /A 4y

BFA - 8 0.475 £0. 058
BRI (UUO 4) — 12 2.144 +0. 192"
i 35 A 0.01 10 1.744 £0.018">%
52O 1 7.5 10 1.842 +0.024"
SR 2 15 10 1.657 +0.038" >
SOk 3 30 10 1.751 0. 036" >

WG EFARUEE, VP <0.01; 5HAMA E,V P <0.01;5
SR T 41, P <0.05,YP <0.01(FR).

O
£ X

‘L:\‘/-.t:; ‘

B 1 %K RS /N E R (Masson x400)
A BFEARE;
B. A, C. FEEFMA;D. SEHK2A

mRNA R BT EE PR 1 4 5K 3 A
FAgEEFAH (P <0.05),

a-SMA mRNA kgl 25 28 87 , R F R4k 55 3=
LR E R AR EEHE TR (P <
0.01) , £ 23R I7 Jo 3K B B R AIK, DA & A0k
2N, SEAMHLKERARITFEL(P <
0.01), W3,

*£3 BAXRBHAL TAKL,a-SMA mRNA BIFiE (2 744C x +5)

2051 FliE /g kg ! % R TAK1 a-SMA

BER — 8 1. 000 + 0. 000 1. 000 + 0. 000

HI (UUO 41) — 12 18.621 +1. 569" 12.559 £1.194"
foEa 0.01 10 8.273 £0. 634" 5.669 0. 695"
2R 1 7.5 10 10.335 £1.010"% 7.379 £0. 71324
55 Uk 2 15 10 8. 151 £0. 669" 5.146 £0. 65324
555 WOk 3 30 10 9.470 £1.005"%% 6.423 +0.802"%)

VAR WAL P <0.05(FIR) .
2.3 &4 KEUE 44 TGF-B1, TAKI, a-SMA %5 1
)#Ri5  TGF-B1,TAK], a-SMA £ 1 7E i F AR 41559
Pk BIAVA RIRP B FE (P <0.01) , % 25 4036
JPIR R T, SN K EFASIT ¥R
X (P <0.01), ARk 2 4 e, WK 4

K2,
3 itie

POE A S| TS B S A2 B N IS )
(TGF-B1) 1£'5 [a] it £F 4 Ak 1y A 2k Jié rp HAT i 22
YERT, BELWr TGF-B1 3% ¥4 5 I\ J T LA B ¥ ' 1] ot £F
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*4 BAKXRBHLA TGF-B1,TAKL,0a-SMA BEKFRE (2 £5)

21 53 F /g kg ™! B/ 1 TGF-B1/B-actin TAKI1/B-actin a-SMA/B-actin
1 FA — 8 0.435 +0. 038 0.815 0. 095 0.256 +0. 064
FIEI(UUO 4) — 12 0.782 +0. 034" 1.585 £0. 139" 1.582 0. 101"
foEaia] 0.01 10 0. 667 £0.025"% 1.431 £0.058"% 0. 847 +0.093"%
55 Wik 1 7.5 10 0.696 £0.016" 1.465 £0. 041" 0.929 0. 084'2:5
5 R 2 15 10 0. 608 +0.023"2:4:) 1.336 +0. 060"+ 0. 745 +0.063"24>)
55Uk 3 30 10 0.651 £0.020"% 1.421 £0.039"? 0.826 £0.087"%*
N M FO FI F2 B3 /NG T] JoT 21 2 Ak RN B N Bk A B PR T (AR BT

TAKI 81 000

o-SMA 42 000
TGF-Bl 25000

B-actin 43 000

2 #AKXR TGF-B1, TAKL, o-SMA
& B % ik (Western E[l 375

4 A (e o1} | W i) N A Bs P = A o 1 4
KA —ADEERE, BT R 52 B NS R
2F YAk i E 0 P AR B A R, R E 2 Fh A i D -
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WA R WL AT A bR EE D . AR
W], TGF-B1,a-SMA 55 B /N8 [a] JiT 21 4 4k (%) 72 B2 Al
EAESE S TAKL 2 22 450300 25 11 Uik Tl 5 163 35 il
(MAPKKK) ZJ5 % 7 2 — , e 9 2 Fh 4l e DA+ (0 46
TCFRL W HZ 5 A MG S @ . HAiA N
TAK1 59 Z2 890 W & A= & R % V1A O, A0 48 i
MM A5, B 5T 3R B, TAKL 217 2 B E 5
e %5 2 X HEZE W A/EH. TGF-p1 Al i # %
TAKI1 4519 MKK3 3 42 16 £k, {8 /0N B R 200 i oY U5
P TAKT IR G AL IF 3G, i b 7= A= 906k R ) b
ik MKK3-P38-MAPK & 427 A4 T B

BE PR R R AR S IS RE R
B L N = S Rl Nl = SNl 11 A4 /N |
RIGBEZ N . O A WG IR R, N5 % a]
o B AT 2 20 b R £F 4 b [ 1 TGF-B1 5 1 ik 2]
Ei =5 s A O (e R N FAN i I B B u
il B A 2 rh g gt VA K 7 (CTGE) By 3k, i 2]
VRl A ) B T A A R R AR Y L s
O ] 8 3k B % e 5k I -k B (NF-kB) 19 3 B2
FORT I B R et i A Y R R
DL Ao 2 s iR i A1 A O R0 T 5L A s
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RO VR M W8 UUO AR5 14 d A9 K B, M 3
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R A T, ASSCE: RT-PCR A western-blot Aff 9% 4%
RuER, BRI TGF-p1, TAKL 5 o-SMA [ 3R ik 5
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TAK1 5 o-SMA 25 [ 3£ B BT IZ BOR T4 4k
¥ TGF-B1 {55 1L i T ZE ML 2 — . 7] B 156
BH, TAK1 Fl «-SMA By £ X MAT g8 5 TGF-B1 S5 E
LR AL A i g TAKT A5 09 [ A7 40 - L1 2F 4 40
LG sy A FR A O . X BEF R A5 R 5 AT AE MRS 5
553 7 TAKIRNA T4 TGFBL 55 N B /NVE T %
2 L (HK-2) 3558 (9 52 90 45 2R & — By, gk — 2D kst
T TAKL 55 /NE & B A 3R B B A 2 T R &R
73 50, A R [ 50 o 2 52 W B0k 1 BB 2o A o, AT
B UKL Hh 3R] e 4 A H At 45 2 RE A B 0 o
TAKL Hl a-SMA )15 , 2 B0 R AR BP9 5 &
F ORI D, 52 AORE X ] B 2T 4k Ak K R B R T
R ] AL Z — 2l ] TAKD F o-SMA 3%
IR S B
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