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[HE] HH BiITHKELPHNEE RS ELKRELEKEF-B(TGF-8) .Smad2 Ml Smad3 #3%
MEmE., Fik 836 LE# Wistar KEFEHAABRFRYE EBA BANRARPER HAEL, 54
6 R, RARANEREEHARY BRAIRA BT YEY ., AN BARTER . R /INBETARa2dEF
BEEABAOmg - kg™ + d™DRFHRKAE(.2.3.6.1.8ml - kg™ + d" DE 2 mL;BFRANBRALTF
ERABLKFATAREIALEKBRELR, ALK B4 8% N (real-time PCROME A F R & %
(Western blotting) # #il TGF-B.Smad2 i Smad3 i mRNA MIEAFE K. HR HUHKE'EHH TGF-B.
Smad2 M Smad3 ) mRNA MIZE AR KB FRAYHEFH (P<0.05 8 P<0.01); BAF/MPHENEA
AT 1B B 3 A A ok B 8 TGF-B.Smad2 #1 Smad3 #) mRNA fZE B £3%, HHBR P2/ & 41 % Smad3
mRNABMEERS A FR BB BREIGY P<0.05), EAKFERABEAALBLERY XL TS EL.
g BRIFMOP YT AEE S M H TGF-B/Smad 15 58 B TGF-B.Smad2 #l Smad3 HRZBBIHITEM.
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[Abstract] Objective To investigate the effects of Chinese medicine for invigorating gi and promoting
blood circulation (2§ %K 1% i), Yiqi Huoxue formula (YQHXF, 2§ < & il ), on the expressions of
transforming growth factor-3 (TGF-B), Smad2 and Smad3 in rats with renal interstitial fibrosis. Methods
Thirty-six male Wistar rats were randomly divided into six groups: sham operation group, model group,
western medicine control group, high-dose, medium-dose and low-dose YQHXF groups (each, n = 6).
Unilateral ligation of ureter was carried out to establish the rat model of renal interstitial fibrosis. Two days
before the operation, intragastrically, fosinopril sodium (10 mg * kg™! *» d™!) was given to the western
medicine control group, and 2 ml of each of the following doses of YQHXF: 7.2, 3.6, 1.8 ml *» kg™! « d™" was
administered into the high, medium and low dosage groups, respectively. Sham operation group and model
group received the same amount of normal saline with the same method. All rats were administered with
corresponding drugs for 3 weeks. After the last administration, the animal was sacrificed and its kidney tissue
was taken out, the mRNA and protein expressions of TGF-8, Smad 2, Smad3 were measured by the real-time
polymerase chain reaction (PCR) and Western blotting. Results The mRNA and protein expressions of
TGF-B, Smad2 and Smad3 in model group were higher than those in sham operation group (P<{0.05 or P<<
0.01), YQHXF treatment could down-regulate the mRNA and protein expressions of TGF-8, Smad2 and
Smad3, and in low-dose YQHXF group, the down-regulation of Smad3 mRNA was more obvious than that in
high and medium dosage groups (both P<C0.05). No significant difference in effect on other indexes was
observed among the three YQHXF groups. Conclusion YQHXF might play a role in the treatment of renal
interstitial fibrosis via inhibiting the mRNA and protein expressions of TGF-B, Smad2 and Smad3 in the
TGF-B/Smad signaling transduction pathway.

[Key words] Yiqi Huoxue formula; Renal interstitial fibrosis; Transforming growth factor-B; Smad2;
Smad3
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., HEEEHRLER, RAKE HE S,
HMRIREARMEERBRITRRRERKR, T LLE
A FHREHSR TGF-Bl MFR%, B BHAR R A
SAERECMUE NTIMBERAS EL. K
RERR, HEE. LANE . FY. ASEPHA
B 28 SN I 5 70, BT AR S M B B A K, R
HoheE . AR R LA R EMERESHA UUO)
BT E RS RS YRR, WSS kT F
(6] i 41 ZE 1L K B Bt TGF-B/Smad & B b TGF-8,
Smad2 fl Smad3 KX E W, HITRKE MEER
B E R4 PR ERNLH .

1 HR5H%

1.1 EBRHYERIH: BEHREREHE Wistar X
Bl 36 R,{AE 180~200 g, fi P EE¥F¥BRLR
0 R B GFTIE S : SCXK--2005-0013) , 3R
 RBEVBFRERRKRAABFARA ERA FL
MRARFHA P AABRA, BH6 R.EHHR
K, ENERF IR XRIBIS YL E T E
HEIYRBEFER,

1.2 XRAYRFERAN . BFEAHAGERSE:
FH MTHXLERREZHAGARAA#S:
0607088); MR EMETHRBMB(ERK 15¢,
E‘ 10 8931-;7?1- 10 g Eﬁ‘f 10 gdﬂ‘? 30 g,§$ 10 g,
ERIE 15 g, 5B 15 g F)BKEFENA 4. 4 kg/L
S RB, AR H A ZiRit., TRIzol A
% Invitrogen A7 W HFENEHWH X E MBI
/A7) ;SYBR Green RELK AN MWE XEHN L
¥ /A 75 Smad2, Smad3. TGF-8 & B 3 E H
Factin)F|YFF I EREBRERERARAA
A3 WFF A% 1. Smad2,Smad3, TGF-8 &
Bactin £ 5 % . 55 R Hi 4k 3 b % B Santa Cruz
#h s Bradford B H K B E AW B LR R B4
BEAERAT,

M1 real-time PCR 3|95

£H Genehank #% 8 5HFA §HERKA b
Butin MI0ZT7 185 GAGACCTICAACACCCCAGCCY
Ti:5-AATGTCACGCACGATTTCCCS m
TGFS NM_ONS8  LM.S-CAACAATTCCTGGCGTTACCY
F#:5-T6GGACTGATCCCATTGATT-Y 0
Smdy NM OIGI9)  LB.S-AGTCAAAACCCAGAGCGAAAZ
TH:5-TTATGCCCAACGAGACATCA-Y 166
Smdi NM OL30%5  EB:5-TGGGATGTCACAGTCCAAAAY
TH.5-GAAGAAGCGGTTCTCACCAGY 2

i :real-time PCR. 300 B 4 B 6% K 1Y

1.3 BEHERSALE KA UUO HEARE
NERREF BB, FH 2% R E R 40 mg/kg i

BESRERR, . 26K, FEEHLLENS
REGHEG X BFRANSBENERE R
ZH. BANBUARFER. FAANBADFTFAR
M2dEERFEHMPM 10mg c kg d " HHTF
AR B 20 )R 7.2,3.6.1.8ml e kg™! - 47
HRBBGHAIANRHARY 20,105 %), WAL
BHEAHAEZE2ml, BH 1K, 543 8. BFAR4
RERMAEESEEBEL K,

1.4 MEHGFERANTE.FAFNTARE 3 AL
FERR, EMAN S, RY 100 mg BAHAR, I
TRIzol ) F- 80 CHF#.

1.4.1 RAERARGSEEBE (Western blotting)
W' 41 4 TGF-B,Smad2 #1 Smad3 W& H#&:
REAREALEEH K, R A Bradford W3
WEEARKE. REREHZ 15% T i MR
M-RE BB R Rk (SDS-PAGE)GHBEE
MM Z % PVDP) B L, & 10%B I8 8 M
Tris-HCl & %% (TBOZEAMA 1 h, RE M
A—BLLTERQ: 2000 ), ZRFEES 1 h,
4 CHH;AAHE 20 8 TBS 2% W (TBST ER
YEBE 10 min, 3k 2 Y, WA M B R o B Y B
RICH M IEBQ + 2 000, TBST AR, ZRY
ZESIBHE 1 h; TBST ZHEEME 10 min, 3t 2 K4
% R HEAMECL)EHR 0.5 ml B4FEA 1 min,
BEABESR, B 1~5 min, ¥ 1 min, ¥k, 5§
F. RABKSMAREAHBE X ZH ERZAF
MAME.

1.4.2 real-time PCR 8 % 4 4 TGF-8,Smad2,
Smad3 ) mRNA 3% : & B TRIzol &7 U8 $ 32
REALBRNA XA EXREHHERK KR
280 nm# 260 nm &b I H (Azso~ Ao) » EB IR
WAy, BB S RNA F 1. 2% SIS0 % e e 3k
#47% E ;¥ RNA 3 % % & cDNA; PCR 2 hj
Z:cDNA 1 pl, E. THII & 1 pl,2XSYBR
Green X BB XA 10 o, MERR -2 B
(DEPC)KE 20 pl, BRI %M 94 CHAEH 3 min;
94 CArfh 305,58 CiBK 305,72 CHEAH 45 5,3k
40 NMEF ;72 CIEIEM 8 min, FIGEHEREE M
BYPHER. BEUFEHMRE, UBNERS
B-actin & A mRNA 7K F W fH /& 5 H #9 2 F mRNA
OE DI P vy G

1.5 Siit# k%A SPSS 11. 0 & 44,3+ & %M
BB REEG@E)RR HTRREFELHT,
P<0.05 RERFHITFEX.
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2 4 R

2.1 £4A KB 'H4H4% TGF-B,Smad2,Smad3 &
BREHE(GE2E D BRAKREKE TGF-8.
Smad2.Smad3 MEARSHEBFALABEAR
(3 P<0.01); B XEMFH RN ELABHBIMH
BEE AR ' BA4 TGF-8.Smad2,Smad3 HIEHEE
(P<0.05 3 P<0.01); &M B4ABLEERK
Goit2 & X (3 P>0.05), FEZ5xt AT HBMH
TGF-8.Smad2 WEHKSE, M X Smad3 EHXL R
EWMHIER.

%2 HHAXARKEAR TGF-B.Smad2,

Smad3 WE A RIS c+s)

a3l HYH TGF-REH Smad2 EH Smad3 EH
BER4 6 0. 6740. 08 0.16+0.03 0.4140.09
ER4g 6 1.8340.34>  1.2040.32°  0.71+0.18°
[ERE 6 0.724£0.104  0.2740.09°  0.5440.11
HHARERA 6 0.9440.11%  0,4240.12¢  0.4740.09°
hHPRERE 6 13440310 0.70£0.20¢  0.5840.12
RHARRE 6 1.4740.23F  0.9240.18'  0.6740.15

. 5BFRAKE, P<0.01; 5HA 4 1§, P<0. 05,
4p<0.01; 5T 25X B4 g, P<0. 01

RTAE MnEA Hiﬁﬁ *;ﬁﬂ *;;E dtggﬂ

Bl 1 Western blotting M & A X R
TGF-f.Smad2.Smad3 g9 E S Rk

2.2 %#4AKkKR'T4HSHA TGF-B.Smad2, Smad3 #
mRNA #XxH8 GG LGE ) . KR4 AR FHALR
TGF-8.Smad2 #1 Smad3 4 mRNA FXHBRBF

A 1 2 3 4 5 6 7 B 1 2 3 4 5 6 7

* 265 ¢

REHEFEP<0.05 FK P<0.01); HSHEMH
250 B B R A A R F A R TGF-B,Smad2
Smad3 #J mRNA # 3k (P<0. 05 8% P<<0.01); i &
7 8 41 1] B /MR B 4 Smad3 mRNA REB K, &
FIEHH BRI P<0.05), HARF E4ME
HEHUBERTAHEE. BEHXRATHAZH
# Smad3 mRNA 3k, i Xt TGF-8,Smad2 & #
VRARBHE.

%3 ZFAARFAL TGF-B.Smad2,

Smad3 f) mRNA F55 8 (xts)

435 #%% TGF-BmRNA  Smad? mRNA  Smad3 mRNA
BFEA4 6 5.16£0.72 7.90£1.71 6.7620. 97
BR4 6 8.35+3.01*  15.6947.38°  8.81+0.98
FAXRA 6 5.0542.05 15 8916.55 5.5141.03¢
FHAABRA 6 3.54+1.34¢  0.85+4.29 4.18+1.12¢
HHGHEA 6 3.02+0.47¢%  7.4040.93°  5.8241.73¢
HHNFARE 6 4.03+1.48°  7.33%2.55°  2.62+1,01%

. 5BERLHE, P<0.05,"P<0.01; SHAAKE, P<
0.05,4P<C0. 01 ; 15 7 2 3 FR 41 Lt 8¢ ,*P<<0. 05,'P <0. 013
SdigikH B4 HE,5P<0.05, 5GP NRALE,
b P<0.05

3 i i

TGFR# XL AR BRBEAENUKEZ— &
BANERRGELEBROIBTEEERR. FH
FF W, TGF-B 2§ M5 P RE/PDEREAL K [0 ]
AEA P REHETF, TGFREFEREALR
0 A R it L BELUE T R RR AR 70 B R R OB B
B, TGF-fMFHEF/LERT ECM KA K IR
58S, TRIEHME TGF-pMAYEE, &
#BE® ECM M B XA ELHER, BMER
RAGELESHEBHEERRRBHIFRS R, UUO
BREEBWEANE M ERAGEREZ—~. BE
REEALE FHEHRE, SEIERREEED
RS, RREEEIORAREME LR PHR
AHEERBITERRS R, EREY, BERT
BEAEEERKRLDP TGFRL Y EEEEH
FNAEEEEACNUBRERRE. WS

cC 1 2 3 4 5 656 7T D 1 2 3 4 5 6

A:B-actin,B. TGF-B,C:Smad2,D;Smad3;1:Marker; 2~7 &K % . B EARE HRA, P K. p A RAH, B3 HA
B2 PCR&¥ME XM TGF-B.Smad2,Smad3 § mRNA $3%




* 266

BEPHELESARAEE2010£9FB 178558 Chin ] TCM WM Crit Care,September 2010, Vol. 17,No. 5

R EL NTTER S ERNHAR ELRPRA
HEELPHLERER . HBH TGFREAR
mRNA ZEHBEBRFARAUAHEAR . SHSFEMP
BT IR, TGF-B EA K mRNA RAHBHAH
BERMK. RUBKBEMPLEEEELMH TGF-p
HRE, NTTEZE UUO KR KRBT E RS ELEH
HE,

Smad {5 5 iE B & TGF-8 % B R E A 4 Ls—
T HBENFESER, KEAS BN . TGF-R
ERFEH TGF-P AL AT MMEEM TGF-B
ZHEI(TRRIE, BH¥IE TRR I HLER/FEAR
WX MmEL TR | , B RRBE=FE, TR 1 &
BERR 4L T #7% Smad2,Smad3 & A, ¥ & & Smad2,
Smad3 EHE Smadd X RAEBFHMERESYH
ABN, NTTH (RS MR 5% 5 B0 B, 3 Fn A
HEDFRSINHEFES . AYERNERZE R,
Smad HHZ TGF-fR lIA¥MIEY,2 5 TGF-8
FHEESNZEN AR AT . Smad2,Smad3 &2
#4184 # Smads(R-Smads), % TR E4 Y T ¢
F84F. TGF-REHME L 5RZhERT
5| #2 Smad2,Smad3 # 8% B 1L, B B {k Smad2 A
Smad3 (p-Smad2.p-Smad3) 5 Smadd ERE &Y,
HEEEN MAEHIAELREANERE, NES
Ak B3 RU, Smad2,Smad3 BHEXNEZ D&
BR#E Smad FEHFEBBEHNBRE . FHXE
7, BB K R 'F 44 TGF-B.Smad2 1 Smad3 #)
FEH M mRNA RiEH B, FetH F=E W FE
R4k, RAKEMNY 2 FHE,TGF-8.Smad2
# Smad3 M HFl mRNA FAN A BREK. #—
KRB TGF-B/Smad F S EHRFHE/MNE MK
HELWXBER, TH %R Smad2 fl Smad3
EmEN., BKELPATEREDFET TGF-8/
Smad {5 5& BEBIBITEM.
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