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[HZE] HMY  WLEAR 5 H T H0 i PRAEAERE (unilateral ureteral obstruction, UUO ) KU IEFE AL A 1 TH 7 B IS
I ( TGF-activated kinase 1, TAK1) ZE3k 520, S B X615 (8] i £ 4 {k ( renal interstitial fibrosis, RIF) ({5 4P1EH . Jiik
SR B4 PRAE S5 HLAR B RIF R ERAAL, 72 B BUR BN B F R 15000 3 4L RT R4 . UUO #E B 20 Ko AR = 3 FIR YT
H,HH 24 B WFHTARE 2 d A TREEEH 10 mg/ (kg - ) FEH T ARH GHEBHGRETERERBKIES .
FASHT AR 7.14.21 d 4038 8 RKR, >Rk H HE S Masson 4 o, W8 2 45 BH AU & ik s B A 4k, J5 o7 42 38 . RT-PCR J¢
Western blot #2120 TAKL [y 3ik, &5 BERYZH K FRUREBELON 5 JIE B /NS T o 5 A 15 K00 Wk e T R T R 2. (P <
0.05) , A <38 ) T ' /NG ) BT 5 FE 50T S FAR (P < 0. 05 ) s TAKT mRNA IR [ 2 3K 17 L « 45 78 2 4% 1if [R] B TAKI
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Fosinopril down-regulates transforming growth factor-activated kinase 1 in rats with

renal tubulointerstitial fibrosis
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[Abstract ] Objective To investigate the effect of fosinopril on the expression of transforming growth
factor (TGF)-activated kinase 1 ( TAK-1) in the kidney of rats with unilateral ureteral obstruction (UUO),
and its protective effect on renal interstitial fibrosis (RIF). Methods UUO model was induced by ligating the
left ureter in rats. A total of 72 male Sprague-Wistar rats were randomly divided into 3 groups: sham-operated
group (n =24), UUO model group (n =24) and UUO + fosinopril group (n =24). The rats were treated with
10 mg/ (kg + d) by gastric gavage in the fosinopril treated group from 2 d after the operation, and the rats were
treated with the identical dose of normal saline in the other 2 groups. Eight rats of each group were sacrificed at
7, 14 and 21 d after UUO. Pathological changes of the renal tissue were observed by HE and Masson staining,
and the mRNA and protein expression of TAK1 was detected by in situ hybridization, real-time PCR and West-
ern blot analysis. Results The renal interstitial damage index of UUO group was increased compared with that
of the sham-operation group (P <0.05), but was decreased in fosinopril treatment group (P <0.05). The
protein expression of TAK1 and its mRNA in UUO group were up-regulated compared with those in the sham-
operation group (P <0.05), but decreased in fosinopril treatment group at the same time points (P <0.05).
Conclusion  Fosinopril may play a protective role in the kidney and alleviate RIF after UUO by down-regula-
ting the expression of TAKI.
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PRI o ASHIFSE SR FH B0 PR 5 4B ( unilateral
ureteral obstruction, UUO ) A7 82 R[] B[] % b
A LA P 194 722 £l B A S 3 0 B I TAKT 3R3A 1Y
S, R IE ARTRYT RIF S ARS8

1 WS

L1 SR eE s 54875k

SPF Z Mtk Wistar KB 72 H CHR h R 22 Be 2 30 sl o
$RAL) MR BT R 220 ~ 250 g, FBENLENFR 0 3 H L BRFAR
21 \UUO MR fRaE e Ayl Brdl 24 X DL 5% e %
£ 30 mg/kg WE TG RRIE , TO R 450 N 22 FOATYIE Al Sy
BRI AAHIRE 40 ZIE LuRsh 4L 2 38, AE S L 2 ]
SRR RGBS o BT AR A FARCAE I PR A 2, AN
SEFLIIT, RITE TR 2 d 4 TR A 10 mg/ (kg - d)
HEH BT ARH MBI R G T HEEMEKES . &40
SITFARIG 7.14 21 d 4038 8 HORER, B HUAE B 4B bR A, F840
HEILL 10% Hp Pk F R, FLAR 2 SV B TR P R AR
1.2 £Z&XM5%%

TAK1 JFA 228 50 & B s A4 ) TR R
], Trizol &7 H 3¢ [# Invitrogen 2\ & , TAK1 Fll B-actin ()54
AU IR AR YRR B Rl 4R AL, S bt KB TAKL £ 58
FEHUIAR | B-actin B 7 BEHT AR H € [F Santa Cruz 2\ 7], PVDF
Western ¥4 EJJiX \ ECL Plus k2 & %7 & W B 3¢ [E Millipore
) RIPA 24 SR NE W8 W 1 AL 3 3 ) S L R 7], SYBR
PrimeScript™ RT-PCR Kit Il 14 [ K i% TaKaRa 4: ¥\ ), a5
I H P 26 e U 25 PR RIR AL
1.3 #&mIBARE T %
13,1 EHZURE  EHAZI% 10% e H RS A s 4
HE,EHL3 wm JJ R, 47 HE 2 Masson {0, S48 T AL B2
() S5 20 B A T T At AE o o BGCR B RN 43 BT 3R B 1
(Tmage-pro plus 6.0) ,400 505, &k U0 7 FEHLEESE 10 4
AT G NERI AR PSR B . /NS - B AR R LA
SHCHE R/ NED 5K B NE R AR K i AR SRFE, B
SRR e BB T AT A AL AR B TH R A e AR et TR
PREFIE 3 LU AT B o 0, 452 0 ~ 3 43T TR EAE
SZARAS B /INVEF I R AR 5 10 0 IE R 51 Sy R E 2
B, I AEVE R <25% 52 4320 RS2, AR TR 25% ~50% 53
53 R B2 A, ARG > 50% o
1.3.2 'B44! TAK] mRNA R 2838/ 3 pm JEHIR
LB I 2 2000 T APES TARFRAY 3% A 1,60 C#% K
30 min, ZH RGN ,30% H,0, 1 {7 + 4 H 50 (3R &, KiG
PRI A, &I 30 ming, 37 °CTF F 3% Fr i Bt ik i
e S R A B AL 10 min, A EREMW 43S T4 3L 4.5 h,
SRIGIEIN 1 g/ ml B ZEAZ FTRARET A3 A S A, IRl 7 FH
P B RS R AR R R TAKY #R3EIR A SR FR IR AT T
%) Sk 5'-TGTGACATCCAGACACACATGACCAATCCTAAAGG-3',
FRAEJEVRBEIUT g 37 CAKIR 2 x AP iR b 2 v (SSC) ,5 min
x2 7;0.5 xSSC, 15 min x 1 ¥¢;0.2 x SSC,15 min x 1 7k, 37 °C
T AT E A 30 min, SR 5 0 AR ) F AL BT S S 90 min

SABC 20 min A= E b S EE 30 min, BHHEE N DAB B,
TFARER Y WK B E R, RAEZER ST RS (Image-
pro plus 6.0) ,400 L8 N AL EE 10 3kU] J-, &3k U1 7 &
10 AP BE R e i i ( BRBURREE) , e T
1.3.3 B4 415 RNA 948U RT-PCR B B A A
RNA $#2I4% Trizol YAHHF 4T, 10 pg B 4415 RNA Je il 16
SRR R 2537 °C 15 min, 85 °C 5 s, 56 54 % cDNA, DL
SRR A TAKL 51948 PCR J7 ik (79 3%, TAKL 51455
H: I i 5'-CCATCCCAATGGCGTATCTTACA-3', F Wi# 5'-
TCATCCTGGTCCAATTCTGCAA-3", =¥ K /) 190 bp; B-actin 5|
YIF 5 Ky W 5'-GCAAGCAGGAGTATGACGAGT-3', R i 5'-
CTGCGCAAGTTAGGTTTTGTC-3' , F=iy A /N 112 bp, #3184 AF
SHTASME 95 °C 30 s, AFHE 95 °C 5 s, Bk HEfH 60 C 20 s, 4t
40 MG PR, RT-PCR JZ [ 7E Rotor-Gene 3000 %% S 52 B 5 1
PCR 1% ( Corbett Research) |47, PCR [ W 459 )5, H &R 45
BT 0 2 B B 45 B L BE AR 1 Ce B, R I AE X &2 1Y
27429 TAKD mRNA AN Feak i
1.3.4 B4 E5E A PNELEL S Western blot FRHL 100 mg
BT, B, R T4 Y PBS PRI 2 UK, H¢ 100 mg/ml fin A4 A
U, 513, FRFR VKA 30 min,4 °CF 12 000 r/min 2.0 5 min,
R VE T 10 Wl Ry FH R (5T iR & ( BCA 35) e 2R
BT, A I A R 22 i g 7 BV 7K 2 3 10 min,
BURE i 30 wg 28 10% 11 1 %8 3 6 IR 43R T M 9 e 6% Il
(SDS-PAGE) HLJkJ5 , 7% 2 B fm 90 £, 4% (PVDF) &5 I+, H &
5% IBEAR IR G TBST Hm E i B 2 h, i K TAKL Hifk
(1:500) $2 IR 4 Ca e, 1 FHBUR i3 4 fL W i (HRP) FRic i 1L
FPiR 1gG ZHi(1:5 000) 474438, Ve RS in A G 58 B 3 4k
SRR X 2R R AT, B E RS BB B A R
W AT RS AL B R 5 43 1 H by 0 A X 43 5T B
SR EE,
1.4 %itsaE

TR & +5 3R, >R H SPSS 16. 0 #4447 R R 7
Zo 0T, W L ¢ K o

2 R

2.1 AnFEL

PR LS - (BT AL A o [ 5 HE RN BB S IR, PGS
LRSS 7 d 2600 B AR O, (A8 0, A B PEIRR,
EA ORI, B S AR, SRR T AU . BB T -
FARLLA ] R WU . BRI ARG 7 d, B /ME L
B M= AR IV IR 5K W TR SOK Bl S E, IR 2 kR
AL R AL AL, B IR AT YRR I 2R 514 d I B/ NVE b
B MR8 25 AR AINEAE I ]S K i 1 5, 2
kDR A, 2R M R T R, T A A ] S, I DT A v B A 521 d
IR, /N T B 2R T S AR NVE A I I K
[ B BE K i 3 5, 22 KR A% )3z R T R, £ 4
W0, 2T 4 d R A= o DALA Do B2 b8 mf LAAS ) UUO A8
TUHIVERT o 177 4L [ I RSB 2 AR L, B /NS L Bz 20
ARPEZRAE RS I 7K ) A W] S D, TR 1 28 P A AT T ek
A IR AR A R I B R (P <0.05, 181 1.2, 1) ¢
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mOne L

Bl HFHXKRARF2dENEERFREARAFENEZ (HE x400)

BITH
B3 FEEELRNESHEXRARRE 21 d B/AEERFETHLA TAKI mRNA RE  ( x400)

#1 REAREREZEKXRE/NSERRGIBEITES I (n =8, x+5) 2 BAZZHRNESHAXRRESAREEEEHL TAKI mRNA #)
205 7d 14 d 21 d Rik(n=8, x£s)
BFAR4A 0.468 +0.062 0.502 +0.093 0.517 £0.056 sl 7 d d o1 d
b 1758 0. 076" 22470116 2775 £0.092% BFARA 707.158 +102.029 685.149 +97.616 694. 164 +95.512
IRITHL 1.543 £0. 125" 1.864 0. 147" 2.426 £0.153b

2 6 109.288 +1 059.086" 5 167.355 +764.537* 3 327.392 +473.235"

. 5 4 X :b- R= 1] 4] %
a:P <0.05, HEFALILL:b: P <0.05, 5RAALEK VAITHL  3452.221 £460. 1270 2465.275 £337.014> 1 644.743 +168.677"

2.2 RBALER a:P<0.05, 548F R4z ;b: P <0.05, A 4k dk
FARL TAKT mRNA 335 (076 B /N T B 200 6 9 41 i

1% U s B (0 ORI PR % £ B A 2H TAKT mRNA (5 3K35 T 2.3 RT-PCR #m| 4%

W /N R A0 i e AT A A, A B T B 3 T 2RI AR B BFAR 4 TAKI mRNA A /> BLif ik SBF AR LM,

SRR, B RERE A ] (9 AT K, F2 3878 W R R (P <0.05) ; BERIZH (i Fih T UUO ARJS 7 d B 58 T 5 , B 25 A58 BELISF 1) Fr) SEE

TEIT B R BRI 4 KA B R R B TR, B K, RIBFEW FE(P <0.05) ; SETUAAALL , JRIT ARk &

TERF AL A3 (P <0.05, /813,38 2) W RIS, (R 8 T R I =R (P <0.05,% 3) .
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%3 RT-PCR#&UEHAKXRAREFEHESHLE TAKI mRNA £
RKik(n=8, x+s)

215 7d 14 d 214d
BFARA 1.000 +0. 000 0.908 +0.054 0.914 +0.052
TR 47.835 +5.263° 18.252 +3.5832 6.680 +1.0352
JRITHL 14.621 +3. 142" 8.518 +1.3430 3.317 £0.468"

a:P<0.05, 548 F R84 ;b P <0.05, 5AEA 20 b4k

2.4  Western blot #&m| 25 &

TAK1 & A 7EBRFARAA DRk SIF ARG,
BEHIZH (225 T UUO RJ5 7 d BLETHE , UG FRIBZW T %
(P<0.05) ; &R RIEIT G, TAKL 8 H3RE TR, A8
THRFARL(P <0.05,%4,184),

F4 Western blot 1R 57K F i i8] & 4H K R B EH2 TAKL

EHMRIE(n=8, x£s)

20 5 7d 14 d 21 d
RFARH 1.124 +0.046 1.083 +0.075 1.146 +0.122
HRIZH 1.658 £0.076° 1.572 £0.006* 1.625 £0.1532
JRITH 1.436 +0. 126" 1.442 +0.113P 1.415 +0.062"

a:P<0.05, 54 F R4 ;b P <0.05, H5AEA 211k 3%

1 2 3 1 2 3 1 2 3

«—B-actin 43x10°

1. KETd2. RE14 d;3:. K6521d
&4 Western blot #; il & 28 K B AR /5 7 [F B 18148 BEM 15 Kz Jie
TAK1 EHHFRIE

RIF & 82 E =l iRl 5 KA N
J& . B LA R h 22 A R S R W IE NS
A T 45 o R R AR 1 ECM AR, dn 4 o o h 3 Jo
21 By A 200 B A 186 5 5 905 A | I A 1 0 o A 4 i R
FHIVER LA S ECM B4 A 55, Hair, RIF 19 & A=
ML ASTE RS B E A8 LA TGF-B1 4214 41 g I
TAERE R E W R AEM . TGF-p1 /]
YERT 5155 SR MK 324K, & iz kb %
F R, 5| R A2 IR B A2 AR F OC B OB R AL , AH AT 10 2R
F Sl AN 7 S PR 7l e SR AR R E T , &
HOR AR E KR 25 90 A0 G 7 8148
o XS R /NE b He & A R B4 LR £F
Hep 2 B R AR O £/ ECM R UUR, B
I ] SR LT AL A0 . TAKL S MAP3K 75 )
BiZ— Bewk TGF-B1 #i%, TAKT 3 B Ui Sk ik Ik
PR AL BTG i 0T 7= A i) — BB SR R 7, ] 3 A
R ILR Y SRk LA, DL R A A 3 T A2 AR ) ek b
Z " Kim 25 fBFSE 2 W] TGF-B1 wl 5@ i TAKI
A5y MKK3-P38MAPK %42, i BB /N Bk 2 JE 40
M=z T R E, #2278 TAKL e B /INER T b o i G 4

YEF, 3 B /NER B8 AL 51 22 10 15 538 1% 4> 1o Aoudjit
28U F g e AR K B 30 28 Heymann 5 48 455 750 A
HMFMA C5b-9 & A Wi T K BB /N ER R 4 i Bt 45
TAKI AJ3E 45 P38 (Y5 fb o 2 40 M OR PP 1E .
2, TAKI 75 B s i s 2206 ), B aioe H7e B ik
P g TG AL A PPN A — 3K, T B — 2P R

UUO A7 J2 H A2 A A B 5% Bl P I (] 5
P ARAE AT AEAL B BAR AR R, 3B, W& il T
KA RIEAM IR, gk R AL K T R 4 d 74
I, (A5 T o A i S M A, e ¢ S ) T 27 4k Ak
B ohiegeus ' AT IEE L sh AWM EE UUO KR 1
S BRAR ALt B, 445 SR e 300 I A BEL s () 7 B S, AR R
SR ELN B 2 280 40 R IR B /N B R 0 i A
W[ ea 2 X ey 93 ) I N i 0 A Vvl 1 A
PCR & Western blot #ill & 21, Fifi % B Ao 261 3 (1) 2F
Ji&  TAK1 FEA A 2] ) 3 R 3 8 R IR - AR g 3 v, X
W] TAKL 1Bk TGF-B1 F 5 543 F 78 & [ J5i £4F 4
VR B T B /NG B 1) [ Joi 40 e 1 7 3
TERSRIZH vp | B 5 v B4 3 0 aE R TAKT 119 338 1
TR, X AT RE SR TAKI 25 TGF-B1 75535 (7]
Jo LT 4 40 i BT RTS8 3 A S 0 R MR D
RAEFF B4 S5 RIF (&4 6F X%, i, TAKL
G AL A n] GERH 11 TAK1 38 2% F 07 7 B30 , AT
PRI, ] BB T TAKL 254 8 1 (TABI)
Pyt FRIR A T TGF-B1 HlEL TAKL A&k, SHiAY
AR L , 4882 I 7 47 ) BR8] 057 B g 1 ol 2% D
B, H TAKI 3K, 13X 2 B AR 2535 ] 5B B 1k
FEPRKEXF TAKL 5 ER, 53 4hE nl il 0O
FH RAS R G009 18 B U0 , BT ACE , RAIG i 2% Fn 2l
2irp Ang I1 09 A= G, DA U 06 O Ry 3608 4 i 240 JH V2 10
IRBNGLLF AL TE R o
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