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175 FR 2 % (blood urea nitrogen, BUN) JJLF (serum creatinine , Ser) K-, BUOK BRARMI'E 214 HE Je (0 K 4 S A 22 Ay
Masson 4 {0 NER I IR £F 4EDTRF 0 , Western blot /%% Ak 4E K K F-B1 (transforming growth factor—-B1, TGF-B1) ,a—F# AILIL
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Effect of Yiqi,Huayu,Huatan preparation and their mixed preparation on

TGFB1/Smad pathway and TRB3 in rats with renal interstitial fibrosis
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[ Abstract]Objective : To observe the effect of Yigi Huayu Huatan preparation and their mixed preparation on renal interstitial fibrosis
in rats with unilateral ureteral obstruction(UUO) and investigate the possible mechanism. Methods ; Totally 42 female sprague—dawley
(SD) rats were randomly divided into sham operation group,model group,telmisartan group, Yiqi group, Huayu group, Huatan group
and Yiqi Huayu Huatan group,with 6 rats in each group. Except for the sham operation group,the model was established by ligating
left ureter of the rats. After 3 weeks,sham operation group and model group were treated with equal amount of normal saline, the other

groups were treated with the corresponding decoction,once a day. After 12 weeks,the rats were sacrificed. The serum samples were

collected for determination of concentrations of BUN and Scr.
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(2018-07-05) levels of TGF -1, Smad3,Smad7,TRB3,a —SMA and E -

The morphological changes of renal tissue were observed by HE
staining. The collagen fiber was observed by Masson staining.

The protein expression levels of TGF-B1,a-SMA and E-cad-
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cadherin were detected by qRT-PCR. Results : Compared with those in sham operation group,the renal interstitial fibrosis,the con—

centrations of BUN and Secr were significantly increased in the model group (P<0.01),while the collagen fiber deposition and the

levels of BUN and Ser were significantly reduced by Yiqi Huayu Huatan preparation, telmisartan and Yiqi preparation (P<0.05).

Compared with those in the model group,the expressions of TGF-B1,Smad3,TRB3,and «—SMA in Yiqi Huayu Huatan,telmisartan

and Yiqi group were significantly decreased (P<0.05),while the expression of E—cadherin was significantly increased (P<0.05). There

was no significant difference in the expression of Smad7 among the groups. Conclusion :Yiqi,Huayu, Huatan, Yiqi Huayu Huatan

preparation and telmisartan could alleviate renal interstitial fibrosis,but Yigqi Huayu Huatan preparation,telmisartan and Yiqi prepa—

ration showed better curative effect. This may be related to the inhibition of epithelial -mesenehymal transition (EMT) mediated by

TRB3 and TGF-B1/Smad signal pathway.

[Key words ]renal interstitial fibrosis ; unilateral ureteral obstruction; Yiqi Huayu Huatan ; transforming growth factor—1;Smad3; TRB3
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Y HfuF% AL (epithelial-mesenehymal transition, EMT) &
RIF %A e i 2 ML 3 2 TGF-B1/Smad
I AT Tribbles 25 IS 1 TRB3 & TGFR1/
Smad {5538 # 1Y —FOE R R S e s
Smad3 fHEAER, X EMT S fE 2 b EH . S aixd
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T3 (T 5 R R R 2E MR S — B e 1 25 b, i J R R
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5 H20080222, #it5- 6160616, W4 T P = BL K2 Bt g 55 —
ERBEFa 2y 5 ) ; TCF-B1 e ZHt (I F 32 [ Abcam /A ] ) ; E—
Cadherin ®ZHT a-SMA REHT () TERIELR AW AT
HRP #Ric Ehif 1gG  HRP Fiid £ 0Bl IgG B -actin FLH
Pt (W F 25 E EARTH 22 1)) s RIPA 45 S . BCA EH
I R & SDS-PAGE BERSHC il £ 11 Marker (14
FHEARAEYHARANT) ; PCR 519 (A8 E LAY N A A
%) 5 Trizol \RRO37A %% Sl & .SYBR Premix (J 1 H A
TaKaRa 24 A ) ; LB 2 320500 & (LA S A Al ) IR 3R A
I ) B (PR ) (0 P st A ) TR T ) o

1.1.3 {U#44  T100™ PCR 41X (3E[E BIORAD AH]) Ther—
moND2000 i f i #% 2 & 11 I & A% ( L GENE 22 #]) |
AL204 B 7 FF (Hi - METTLER TOLEDO 23 #]) AR i &5
B HL (78 [ SIGMA A 7)) \CFX Connect™ ¢ 96 4 i PCR
K & 48 (3¢ BIORAD 24 1)) \BX53 %06 IE & W il i &
CellSens Standard 1§ R A (H A OLYMPUS A #)) fk
2R NARAY (22 Odyssey—FC) . —80 “C# Ik i VK46 (Haier
N R FR SAN (I SR AR )

12 F#*

1.2.1 UUO BRIy KBRS iy PEMESR 1 A BE e R Rk
12 h J5 ,29% % HE 2401 0.25 mL/100 g FI& IR ST,
WA K THTE BT, A FEAESIE 1S em &4 2 em
AV KA R b YO e S IR N v A
T SRR RS, SR T 4-0 2R S LIRS A
FLA 0.7 em ZEFRIRESHL, T WIS FL s M BY Wi PRAE B 22
IAIE I  AKREE S WUR R SRR V)08, IRFARABR
ANGEFLBTW R AR EA
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122 25¥files A Or B E 25 80) (2015 FR) KL
S P PR A B 25 AR« 3526 30 ¢ IR 10 g fbi
LRI 10 g Z2 8 10 g5 BRI NFE 10 g i
10 g; i AFAIR LRI . 35 30 g IR 10 g JIIE5 10 g,
W 10 g JRFE 10 g W 10 g, AN TP 2YIRA TR G K,
FHBERG 2 K ASAR AR I A2 25 2 g/mL IR, 4 CORFA R A
L, BT Bk VD I A PR KB 2 mg/mlL #Y
il BB

123 SHKGZ UU0 ARG 3 KR BBENL - M IFAR
A BRI BOKVPIHAL 354 AR AR A B 25 AR
FEIRAL, B2 6 N, ARSIy ik )RR AT Bk
AR G AT L 70 kg 55, K RS RLGH 1ER
BN 6.3 % H1IH AT A IR )t < 42 AR 3.6 g/kg;
TSR] 1.8 o/ke; RBEIEMIF 1.8 o/ke; 35 TALBALIE I
7.2 gfkg; BoAUP R R 3.6 me/ke, 45 4H il 751 7] A /4 F1
FEHIAEFRER KNS . 45T B K BT A R IR T R0 1,
R RTFARA T HARFBUEIREKHEE . S 4IR RS R R
HYES 1k, e, A ok 2E g AR TR K bR e
Bl

124 FARRE HEE 12 BT ARRES G, ZEEREK
12 h, 2% FE 2401 0.25 mL/100 g 76 i s i S R
B, ORI, 20 5 1035 T -80 CARAE , T TR IR K & L
PF . IBORMNES I, 35500 B A SO A R VR S5 % A -80 CA
1£,J0T Western blot X qRT-PCR #8435 2HZA ] 4% %
RPEEREE

1.2.5 EIURERIN i R AR A UGN 1 A i) A
BRI

12,6 HALUEEFWEE HALEEE, TR EBK,
THRGE] A B A 3 JEEUD R ) 15 W gk
T HE %, Masson Y& @ )5, K, &0, i PEmE et o
1.2.7  qRT-PCR FiAHICHEREIRIA  Trizol IL4RHUE mRNA,
f£ 37 °C 15 min, 85 C 5 s Zf4 F kLA A cDNA, $&40 T
ZAFEATY B FASME .95 °C 30 s;PCR W ;95 CARE 5 s,
55 Cil 2k 30 s,72 CAEMH 30 s, JEHF 40 K, K qRT-PCRAH
Xf5E TR (AAC (B HLBEE ) #4770 HT : AAC=(T- T4 €~
Z C)-(RTFARH C-NZ C), FIRIHIXS T =2 ettt i
100%, qRT-PCR 5[¥MFHEINE 1,

1.2.8  Western blot #7 I 4 F13635  RIPA 2L 4 L 15 21
LRI, BCA BN 3 VR BE | T Sx EREZR Wil e T 4% 7R
AR, EFEEAT SDS-PAGE,, #4585 1 Marker i EY)TF H
fEE FUITTERY PAGE JiE; K 85 A %% 2 PYDF B85, ] 5%t A
A E R A 2 he IN—BT,$BIR 4 CIFF R, TBST PEAR
5 minx3 W, FIR T ZHUEE 1 h, TBST P 5 min x 3 1K,
fe2E BRI BALTh B5E, HINEIT SN S B-actin KIEHZ

HOAZ R A R s R

%1 qRT-PCR3|#1F3I

- /ANES
(bp)

TGF-B1 F#f  AGGCGGTGCTCGCTTTGTA 137
T GATTGCGTTGTTGCGGTCC

Smad3 3t GCACAGCCACCATGAGTTACG 131
T GCACCAACACTGGAGGTAGCA

Smad7 ¥ TACCTTCCTCCGATGAAACCG 129
T GAGTCTTCTCCTCCCAGTATGCC

TRB3 ¥ GCAGGAAGAAACCGTTGGAGT 119

T  CAAGTCTGAGGCGGGAGGTAG
o -SMA i CAACTGGTATTGTGCTGGACTCTG 174
T GCTCAGCAGTAGTCACGAAGGAAT

E—-cadherin i TCCTCCTGCTCCTACTGTTTCT 113
T TCCACCTCCCTCTTCATCATAG
B-actin  Fif ACCGTGAAAAGATGACCCAGAT 164

Fiif  GTAACCCTCATAGATGGGCACA

1.3 #Est

BCE FHEE £ bR 2E (v 2 5) F0m AL HUBCR A
D5 25007, FHJ5 22 B SR LSD— K6, K50 /K #E 2=0.05,
K FH SPSS 22.0 Ge it R A% L B A T 424 T

2.1 KAk

RF AR K B SIRA RAF, 16 shid | oK IEH
F B ALK B ETFAR AR B G A RS g 22,
TGENID | K BAAL EPEENR B UOKIEA IEH % 259
TR BB A — M As B H A sty , Horh g AR AR
R SRS I 8, HCh R VDR 25141,
22 BABHBEFIE

HE  Masson 40, i 7% 11 21 K BUE /N AR /NER 45 44
TEH AR WL 20 O AR /INER IR | Z 158 DX K/ NV T
L TR o DX AL/ bk g i 7 24 S bR 43 A1 5 R 20 KBRS /N
IR B IVE T SR, SV AN IR B TR T X AR
PR DX G A4 GG S AT AT OR 5 45 2450 1 T2 A U 24 [ o
YRR A Pz, b a5 SRR 2 B oK V3 20 K
FRAHMER I, SRR 1 R 2 R,
23 st fE R ANEF 60

FEIIZH BUN  Ser KFER TR TR (P<0.01) 5 5
BARVZHAALL , 25 AR BRI | 25 SC2H S A
BUN Ser 7K V- i R B (P<0.05) , Herb 2 AL BLIR 40
KUPIHAL N B . (P<0.01) , 25505 2,
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B1 SHEXREHAEHARSEL(HE,400% )
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i UL_ A -

.'ﬂ:‘ y £y
A BRFARHA

F. Ak
E2 HAXREAARKETRER(Masson,400x )

*2 LMHEKXRIMF BUN.Scr b3

2151 BUN(mmol/L) Ser(pmol/L)
IFARA 7.75 £0.93" 5230 +7.62"
FRIZ 11.01 = 1.40° 95.79  10.72"
AT 9.27 +0.87" 68.45 +9.72"
fot | 9.50 + 1.14~ 73.63 +7.09"
A 9.78 +0.71* 77.03 = 3.80"
AR 10.54 +0.93¢ 83.64 + 9.54
fn IR 8.30+0.57" 59.20 +9.45"
FA4 8.485 17.606
PH 0.000 0.000

e ca, HERYL FLEL, P<0.05;b: SR AL, P<0.015c: SIRTFA
2H 3, P<0.05 5 d: SRF AR R, P<0.01

2.4 3 TGF-B1/Smad i@ #& TRB3.a-SMA % E —cadherin
mRNA £ 49 %A

qRT-PCR 75, #i#04H TGF-B1 . TRB3 mRNA k4
FARAWRE FH(P<0.01), i ALHLIRA i M AT
AL BRI I R 8 (P<0.01) . #EIZH Smad3 mRNA ik
AR T AR 1 (P<0.01), & 254 T H4H Smad3 mRNA
Fe R 2H B R 98 (P<0.05) , Forh 2 SAL AL s 20 &
KYPIALE 255 TR B (P<0.01) . 44H17] Smad7 mRNA
TR T E 2SS AR Smad3 mRNA B4 —F(,
A2 «—SMA mRNA FRIBHARFARL W B 15 (P<0.01),
£ AR AL BAVP I 25 R A1 F IR AL B B T
(P<0.01) , AT T 4L SR AN LIS 222 5%, BRI
E—cadherin mRNA &R BT AR AW 5 F# (P<0.01) , 35
oAb BOKR TP AL | 35 R SR ZH I . 11 (P<0.05),
HAR T ST L JC S 25 7 A5 AN 3 BiR
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Smad7 mRNA %3k
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Y/\.»

@‘:

«-SMA mRNA #ik

B B g B B
o Y& #
K%g« %k\ N wv

E-cadherin mRNA ik
=

0.0
&» \@, /%W ﬁ Y&»
4 AN O ‘O’h
Q@ %‘ Ea \\%9\
9’—‘(/\'
5

a: SR AL, P<0.05;b: SEIFIA] AR, P<0.015¢: S5RTF R4
HAL, P<0.05 5 d: SR TF AR H A, P<0.01

B3 FHHEXRBARTHELBXERNRIE

2.5 B R R A4 KRR AR TGF-B1 . a-SMA & E-
cadherin & @ & ik 69 %R
Western blot 453 iR B2 TCF-B1,a-SMA Fikfi

FARAVE FI5(P<0.01), E—cadherin FiEHAR T AR LH W B
T (P<0.01); 25T HUR , 35 TR R4 BRI |

25 AP TGF-B1 . a—SMA FEIREHIRIZ B 8 (P<
0.05) , E—cadherin FERBA I I . 1 (P<0.01 ), 255
& 4 FiR,

-
“” “ E-cadherin
——— ———— "
_—

TGF-B1 E1# Ik

P B B g L&»
@"}p\)@ 7’2\\,‘//& ‘@@ ,@”%ﬁ@>

a-SMA FE %k

E-cadherin® [ 21k

L AR 52 B KPS ;32 25 AL 5 4 AR 5 5 A0 IR AL 56 45 <Ak
AT ;7 AR TF AR

a: SRR HLAL , P<0.05 ;b SHERIL] AR, P<0.01 50 SR TFARALLL
B, P<0.05;d: 5T ARHE, P<0.01

B4 BRAARBZHA TGF-B1.a-SMA E-cadherin B HHIFRIL
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RIFFEE 5 ' Dot 35 15 B 2 UAH OG0 2400
NFAEZ W Ry i P B st 6 BN [) 2 B 1) £F 4k
AR, WTRRET R, B R LRI A
Prek sEAT B RS, PR 2 27 5 2T 4 Ak ko3t ' Rk
X4 S R AR A T SR Y A B
P

ABEFER ] UUO 58S RIF K RUBEARL %45
RUEWEE RIF (Y20 BRI AT i oy T
PEAFIOE S . (AR — 22  FEZ B 5T RIF 19
15 5 s A T 2 2, B 3 A ) B 45 2Y T AR
SRR BT 3 JATFIR 25 24, B A 5T 2 F 46
R B U] A £ L ORISR 9O s B LI IR
fEFREX,

EMT & 5 [ B 21 4 Ak & A ke () FE AL,
FEE LU EMT 248 B /NS 1 Rz 40 i 2 2 4 i )
R BPE K B B ik SRR R 28 RE 7, i AR
JE AT WU LT e AN 7 (i AR, WIUSET 2 i T
BItA MK E ECM B T3 S B, 8 4F
Ay Ak e | it B RS B 2L 11 E—cadherin
FIR T, NUSET dE bR iR B a-SMA 3Rk
9, TGF-B1/Smad {5538 H 2 A3 [A] B4 24k
1) B [ 2 — |, BIF F BHI23 I  UTG FE EMTIY
b A2y S H A FEEAE Y, Smad3 £E R T E
(55001, I o RS o Z5 M A2 PN 8 4 O I )
S, 1 Smad7 WiE it 5 TGF-B 1 RIZAR (TR 1) 454
XPIZ A5 0 A 07 S st 1 VR TRB3 Sl A
FE [ Tribbles ZE5 AL 5t 22— ELAT 8775 20 M4 4 |
IERATESIE R #IF7E B TRB3 /& TGFR1/
Smad 15 538 19 —FP IEPE RS 9, BE Y5 Smad3
A EAE I HARE Smad3 45 A0 % S8 5 15 1
MR a-SMA FKik , 11l E-cadherin Fik % EMT
R EA IR

E R i | L R Wl S T W\ R 2T M & W N
“EnAMENRELZG T P E LR AR AR SR AR Z
B ARSI SR 1 25 S o b 2 A2 B F0
JE 2R, RS, W, R B A LA oA
S ATTTAR 5 A i 50 v i ol eSS <, 0
P BB IR JNFE IR AS | 1T 78, R R i o
", I G LSRR IR LSS . 2B

B AR SH 2N iR, BEE R A 15X
fana LR ELESE B S 1 2 22 h,
T2 45 AR 28, 25 PR Il HE R E H
AT | L RGER ] AeE 266 8 3k 55 0% 1ML 1) A= B 5 T A R
HECL L2 PR BE LI L, 25 38 DA IR B
LT MR IR RS s B Y B L A
IR B, CA BT RN I #5)
25 sl AT B8O A3 TR G 2 AR R TE T S 5 A 4
FEHERRSCHER T, RAEPTLT 4R fbE RS2,

AHIEGE PR 2 B /NS R A N TR T AT 4L
W14, 134 BUN Ser BRI, #&78 UUO SRR
TG 25 A/ INE Z 4R ] 2T A A I
2, I3 BUN Ser WEMBIRIL T R, o rh 25 AR
TR RV e 35 R A G

AHFFEH KERIZH TGF-B1 Smad3 mRNA ik
BARF AR B, & UU0 RJG/FEE TGF-B1/
Smad3 3 FE A ; it AR A EOKVDIRA |
25 FALHE A TGF-B1 Smad3 mRNA 23k I B
SRR $E s BT N A9 25 T T TGF-B1/Smad3
HPEAEEIHIVER . PF9E R Smad 1555 F 1 2
W TGF-B 1 RIZ AR (TR 1) #iER 1L Smad2/3 114 [H A,
Smad7 HWHEIEAL Wi 5 TR 185G IS5 1
I =20 FE I B Smad7 #2835 32 Smad3 ik
(ISR ASBFSE 4% 2H18] Smad7 mRNA 35
LR AHAEAY Smad3 mRNA HEAR—
B, A A BT F 2550 238 i Smad3 5]
FEXT Smad7 Fak =AY,

UUO RJ5 , BEM 2 TRB3 mRNA #iA0] 8 |
8, 259 T 41 TRB3 mRNA ¥4 T, Hid 25X
R R = QU DN R M 2L A
BiRIZH o —-SMA mRNA Rk & 14, E—cadherin
mRNA Fik BB T8, #8278 UUO AJ5 ARM'E /N
R A & A T B A EMT; 25 AR RME R 4 B
KB IHLH K 554 o-SMA mRNA ik B R,
[F]H} E—cadherin mRNA &35 B i i, 2 BH G 11
25T EMT A2 2130, ABF5 A mRNA K&
FIK SR T TGF-B1 K EMT A GHY a—-SMA E-
cadherin F3& , I (2B ALEREAALT . AR K o
SMA HYZiABE TGF-B1 . TRB3 mRNA k1M
VA, 1 E—cadherin WAH S ; #8575 S5 C-2SI09 BF 57 R UE S
TRB3 A i 35 % TGF—B1/Smad3 15 5 i 4 % 1k 2
5 PR A A ()RR SRR e RE (T2 RS FNIR 28 5 LA L
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25148 TRB3 2 512 i TCGF-B1 /Ty EMT
TR H R A 5 i FH 25 AR rh 2 kg
B ] 2T AL B VR T BB S 4] TGF-B1/Smad3 il
#% K& TRB3 B2k, HEmifm] EMT A,

RIF 2 —F ZHURKN R  ZHLH 250
R, DRI B — 0 25 D 5 4 BHL B aldt A HL &
K, Py Limis AT MR T 1R S 7E
BT EA —E L, AR S 5 A
PR IR 5 RIF AR T -k U0 48 R s il
i IS ACPIE IR AR T R 255 T R RR
Jr R, A AR s 35 R AR AR
=F g AHRF kS RIF ISCRE L, Hk ik
R R, A TR B 2 | 3R 78 23 AR ALk
HFAT RIF (el 42 YA RE R 1 0 32 %2
HYVEH] , 348 3 ERIE 1 (B NG ) I« “ AR Z
g, AW R IESAEN AT T —J7 TR A
AIHFE IR, J0— 5 AN & IESAT e A8, A
TR, 25 BTk A58 DAE I B T s
P TR T 28 A AR rh 24 7] B HL 55
XFUUO A5 1 B 8] i 21 dE Ak i 52 ), Sk ifE— 25 1
SEHSIFR SRR 2 T — 2 2%

& £ X M
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