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T FH Ak e 38 26 T 5 24 ML R 2R e M A A s Bz ik
AT 4E 0 ML TGF-B, /Smad {5 5l [ 1 52 i
T o4& 3 F #EF Hxw B F EAXR

WBE Br KR reki@ s g 42 hif sk A G )% (systemic sclerosis, SSc) Bk ik 4F 4 4
M TGF-B,/Smad 1z 5@ %t %h, J7ik F536 4 SSc & X mMIKF R oA FLH Hhiafe b G,
FFA2 B, P HET O RIR R RIEL T AA (R 1A, BHETF o REFERA (H:40.125 9,48 2 k)
FoBEBR A RN (420 mg, BB 1 R), PHEAT 2IRFERE BEBRK A E BRI RB LS F A, b
A RAB &S dn ik 5 B0 Bl REIT49 SSc B dniF A A 3T IR, A2 B R AT m e kR T 2 Bl Kok
TG I Bk B SN b B R R AL AR, B2 4 R m N SSc B Fe i R K R A Y tm IR SRR A P
Western blot 2| & & Bk a%, 41 4 2m i 45 4 £ K B -8, [& & 4k (transforming growth factor B, receptor
typel, TGF-B,RI) . TGF-B,II%! %4 (TGF-B, RII) .p-Smad2/3 % Smad7 % & % ik ,RT-PCR k4| SSc &
M e e gm e ] 7 Az R (Col-1, Col-11) mRNA ) % i& ,ELISA % ml % SSc & Bk & 4F 4 tm i3s3k Lk
MMP-Q Z TIMP-1 4%, &8 LSxtmaarbs, b b2 afe b & 2540 SSc & Aok e BKOR 2F 4t 28 it
TGF-B, RI.p-Smad2/3 & &K -F %4k, Smad7 & & K-F 7% (P <0.05, P <0.01), B & ¥ %% 24 28 TGF-B,
RIE & &k A8 (P <0.05, P <0.01) ; 5/ 2h2arkdr, P 2h4afe P 2540 TGF-B, R [.p-Smad2/3 & ik 414K,
G 2540 Smad7 &G ki H& (P <0.01), SSc & B A feamie st , 5ot B, | F Hufed
752528 Col-1.Col-Il MRNA #.i& /K-F FB4% (P <0.05, P <0.01) , B9 % 2548 Col-lIl mRNA # ik K -F 8 24
FHh2 (P <0.01)  5aF ks, G2, F 25 4 15 25 48 MMP-9 K-+ % MMP-9/TIMP-1 b /a8 27+ &
(P<0.05,P<0.01),m ¥ A d & TIMP-1 Kk K-FHBAK (P<0.01); 5 ®HHMALE, P HHA
MMP-9 7K-FF= MMP-9/TIMP-1 ttAEF 3, 2h 40 fe 7 5 25 40 TIMP-1 R -FHEAK(35 P <0.01) ., &i Bk
MR8 % Ty A 2h dn vk T A i i A 45 SSc & Bk R 4 4t 4m i TGF-B,/Smad 1% 5 i@ % ' % 4¢ 5 F TGF-B, RL.p-
Smad2/3 % Smad7 # %k ,#74) TGF-B,/Smad 1z 5 i@ %A% %, 8,V Col-[.Col-II ik,
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ABSTRACT Objective To explore the effects of Wenyang Huazhuo Tongluo Recipe (WYHZTLR) con-
taining serum on transforming growth factor 8, (TGF-B, )/Smad signaling pathway of skin fibroblasts in system-
ic sclerosis (SSc). Methods  Totally 36 SSc patients were randomly assigned to Chinese medicine (CM)
group, Western medicine (WM) group, and integrative medicine (IM) group according to random digit table,
12 in each group. Patients in the CM group took WYHZTLR decoction (one dose per day ). Patients in the WM
group took penicillamine tablet (0.125 g each time, bid) and Prednisone Acetate Tablet (PAT 20 mg, qd). Pa-
tients in the IM group took penicillamine, PAT, and WYHZTLR decoction (in the same dosage of corresponding
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drugs as aforesaid). All patients were treated for one month to get drug containing serum. Besides, 10 untreat-
ed SSc patients’ serum was taken as the control group. Healthy subjects’ skin fibroblasts were originated from
healthy skin tissue of the upper arms of 2 female patients undergoing plastic surgery. Corresponding serum of
each group was added in the culture system of SSc patients’ and healthy subjects’ dermal fibroblasts respec-
tively. Expression levels of TGF-B, receptor type I (TGF-B,RI), TGF-B, receptor II (TGF-B,RIl), p-Smad2/3
and Smad7 protein were examined by Western blot. Expression levels of collagen type I and collagen type
IT (Col-I, Col-ll) MRNA were examined by reverse transcription PCR. Contents of matrix metalloprotein-
ase-9 (MMP-9) and tissue inhibitor of metalloproteinases-1 (TIMP-1) in the supernatant of SSc skin fibro-
blasts were examined by ELISA. Results Compared with the control group, expression levels of TGF-8, R
I and p-Smad2/ 3 protein significantly decreased, but expression levels of Smad7 protein significantly in-
creased in skin fibroblasts of SSc patients and healthy subjects of WM, CM, and IM groups (P <0.05,
P <0.01). Meanwhile, the expression level of TGF-B, RIl decreased in the IM group (P <0.05, P <0.01).
Compared with the WM group, expression levels of TGF-B, RI and p-Smad2/ 3 protein significantly de-
creased, but that of Smad7 protein significantly increased in IM groups (P <0.01). mRNA expression levels
of Col-I and Col-IIl in SSc skin fibroblasts significantly decreased more in WM, CM, and IM groups than in
the control group (P <0.05, P <0.01).Besides, the expression level of Col-Ill MRNA was significantly lower
in the IM group than in the WM group (P <0.01). Compared with the control group, serum levels of MMP-9
and MMP-9/TIMP-1 ratios increased more obviously in WM, CM, and IM groups (P <0.05, P <0.01). But ex-
pression levels of TIMP-1 decreased significantly in CM and IM groups (P <0.01). Expression levels of
MMP-9 and MMP-9/TIMP-1 ratios increased more in the IM group than in the WM group (P <0.01). Expres-
sion levels of TIMP-1 decreased more in CM and IM groups than in the WM group (P <0.01). Conclusion
WYHZTLR containing serum could reduce expression levels of Col-I and Col-IlI possibly through regulating
key signal molecules, such as TGF-B, RI, p-Smad2/3, and Smad7 in TGF-B,/Smad signaling pathway of
SSc skin fibroblasts, and inhibiting transduction of TGF-B,/Smad signaling pathway.
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g J57 462 4 it 40 2L i (extracellular matrix, ECM) 53
FEDIBUNRHERT B B SR MEps , 24 R R B, 75 24
IBITRCR KA, AT 5E 2 W, 5 PH AL i 45 75 iR 9T
SSc HA 73", A i i B Ak Jih 38 2% J5 REBH. 11
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2 {9, 4F4% 31 ~50 %, -1 (39.58 £11.37) % s Ji %
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R EIEZ A RA L, 5052130401 ) , A K
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el 25 e A BR S |, AR 7 A5 110810 ), Ik
20 mg, B H 1 W A TIR AL IS 2 7 (BB
30g %Z159g Wi#12 g HE9g EFEE
129 FEE15g HIFTF9g ZJN%K12 g HEERE
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BT, 20 OIS Bl e <2 4R Jre i SSc f#
VG SRR 2% K RN 2 L MEROR SR R
R AMER R R RAH LY . R A U IRk AR R R
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6.2 TGF-B,%& 1 $ifk(TGF-8, R 1) .TGF-
B; Rl .p-Smad2/3 J Smad7 #= H/KF¥E XKH
Western blot &3 . B %4 K1 SSc i & Fifit
BBz R BLET AE A B 53 A #eFh T 6 L3S AR, B AL
5x10° A4, A5 240 M0 BE S, B A K I 3 DMEM
iRk ks 95 24 o SRIG AT BN 20 % 11X B4l
FES A BRAL &5 25 10035 , B4 6 AR L. 37 C.5%
CO, WefidEFR 72 h FRUSER AT AE M A2 1 24
WEYH , 7K 30 min, 4 °C 10 000 r/min &5.0> 10 min,
sk i, H BCA & IR I S T R e o, -
70 CAR-FE, BT IEIEFT 20% + ke L mimeth — BN
IR LUK, #5752 PVDF i, 4% 0.1 mL/cm?Jin
ABA, ZiREA 2 h 5 AR A—PT(1:1 000 i
B, EH P RPE 2 h,4 CHEIR. FFERNR, F
TBST %% v i 5 vk 3 Wk, Bk 10 min; it A — 4
(1:2 000 #i#¢),37 CHEE 1 h,JH TBST 2% i i vk
3 W, ERK 10 min ECL AR AR EF 4t 2= Ik 1 7
AN, LUK BERE IR FR e UG T 0T S i B 25y
HEFTE AT, F BN 1 (B-actin) fEN S IR, LU

5 B-actin [ HAEF RS H R IEKF

6.3 I .MEJE [ (Col-1.Col-I) mRNA 3
ik R RT-PCR ¥k, Trizol 57 — 4 2= 42 B
SSc Bz kT4 RNA, %% 48 cDNA J&5, B
Btk cDNA #E17 PCR ¥4, 5| At g8 0 %kAy
TREA R, JF51 505 0 : Col-1:5'-GTGGTGGT-
TATGACTTTGGT-3', F i 5-CAGTTCTTGGCTGG-
GATG-3',¥" #4 K i 334 bp; Col-l: I #i# 5'-GGT-
CAGCCTGGTGTCATG-3', T iif 5'-AAGCCTTGTA-
ATCCTTGTG-3', ¥ 1K J& 212 bp;p-actin: L1l 5'-
CCTGAGAGCATTTGCGGTGG-3', T i 5'-GAGC-
TACGAGCTGCCTGACG-3', # % K- Jif 416 bp, PCR
P AF.94 CA5PE 5 min,94 C 30s,iB k30 s
(Col-1.Col-1Il .B-actin iR Kk iEJE 7374 :53 C .54 C |
55 °C);72 °C 30 s;35 ME#; 72 C 4L 10 min,
iR PCR 7714 1. 5% LA biEE I LKk 29 30 min )&,
SR JE DABEE R 52 A8 F 4 #E, Quantity One K&
MR TR B AT, 43 13T Col-1.Col-TT mR-
NA 5NZ: B-actin BYJKEE FU(E, 75 AN ik 5

6.4 53 FIEWRT MMP-O il TIMP-1 & ik
45U SSc Bz kLT 44 L 1% 5% 135 W, SR FH ELISA
J7EK MMP-9 TIMP-1 5 &, HAAS B0 & il
BB 0EAT , TR 450 nm K AL

7 SiitEdr: R SPSS 16.0 #4175
TR TR R, X £s R, 2H 1A HL 8RR B A
R 2000, P <0.05 NESA G FERE L,

# R

1 4% SSc K¢k er4E4m i TGF-8, R 1 \TGF-
B, RIIl .p-Smad2/3 K Smad7 EHHEEHLEK(FK1,
B1) SxPEAE, A, hd, hvE il
TGF-B, R I .p-Smad2/3 ik /KFF#{K (P <0.05,
P <0.01),Smad7 Fik/KF-FE (P <0.01), [
PUZ54 TGFB, RIDK-F-HL B W RER (P <0.05) ; 57424
H AL, W24l P 254H TGF-B, RI.p-Smad2/3 £k
AR, PE 2540 Smad7 £iATHE (P <0.01)

2 B R AT 4E Al TGF-8, RI.TGF-B,
RIl.p-Smad2/3 } Smad7 fHEHFER L (F 2, 2)
L IR g PR AL R 25 L AR e 25 41 TGF-B, RI
Ml p-Smad2/ 3 3 ik [F A%, Smad7 Kk T & (P <
0.05, P <0.01) , [R5 fh PG 2541 TGFB, RIE#E
RN R REAR(P <0.01) ; 5P 254l 252 v
244 TGF-B, RI.TGF-B, RIL% p-Smad2/3 # kA%,
HiP§ 24 Smad7 FisTHE (¥ P <0.01),
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F1 44 SSc KL a4 TGF-8, R1 .TGF-B, R1l .p-Smad2/3 } Smad7 HHE XK (xzs)
255 n TGF-g, R 1 TGF-B, Rl p-Smad2/3 Smad7
oyt 6 0.872 +0.057 0.793 £0.037 0.873 +0.039 0.355 +0.035
gz 6 0.848 +0.050 * 0.768 £0.042 0.823 +0.045 " 0.523 £0.038 * *
gl 6 0.543 +0.045 * 2 0.750 +0.038 0.618 +0.031 " *~ 0.547 +0.036 " *
] 6 0.428 +0.034* * 2 0.733+0.031" 0.328 +0.029* * 2 0.608 +0.043 * * %

XTI b #E, P <0.05, " *P <0.01; 5792541 b4, “P <0.01

xR2  KUAMEREEFNTAEHE TGF-, R 1 .TGF-p, RI .p-Smad2/3 & Smad7 HEHFEELLE (X +s)
25 n TGF-B, R 1 TGF-g; R1 p-Smad2/3 Smad7
Xif R 6 0.916 £0.056 0.823 +0.038 0.893 +0.039 0.341+0.031
iz 6 0.842 £0.492* 0.800 =0.042 0.835 +0.040 * 0.493+0.036 " *
2y 6 0.713 +0.081* "% 0.698 +0.039 * % 0.658 +0.036 * * 2 0.517 +0.037 "~
E] 6 0.408 +0.031* "% 0.592 +0.029 * * % 0.360 +0.032* "% 0.622 +0.044 ** %

T 0L e, "P <0.05, * "P <0.01; 5PH 241 1L, “P <0.01
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TGF-g,R 11 N W a—

p-Smad2/3 . - ‘ o 58KD

Smad7 N N e W 51 (D

pactn. A A . > ©

A SNXTIELE B VG254 ;C 24 ;D yrhiu g
1 &4 SSc R kA 4E 4l TGF-B, R1 .
TGF-, RIl \p-Smad2/3 [ Smad7 [k 4L

A B c D
or-s,R 1 D D R

s A *

T A NXTHRAL B N PEZG41;C 24l D R4l
B2 A4 R T e TGF-B, R T .
TGF-B, R1l .p-Smad2/3 K Smad7 & [k i

3 %41 SSc ik LT 4k 41}y Col- T . Col-I
MRNA EIRKF (£ 3,8 3) 55X AL,
PaZG4] 2 A P 254 Col- 1 .Col-T mRNA %
ik (P <0.05, P <0.01) ; 57Uz thi,

i 254H Col-T mRNA K i (P <0.01)

R 3 #4l SSc B IKkET e Col- T |

Col-TT mRNA £k KF-L#  (xzs)
215 n Col-1 Col-TI
it R 6 0.768 +0.025 0.801 +0.029
L] 6 0.473 +0.018* " 0.553 £0.021* "
SR 6 0.695 +0.023 " 0.597 +0.019* *
g2y 6 0.476 +0.017 "~ 0.238 £0.013* * %

T SRR, " P <0.05,* "P <0.01; 5254l ik, 2P <
0.01

COL- 1 334 bp
COL- 11 212 bp
B-actin 416 bp

7::M & DNA Marker; A J%HE2H ;B APE2541;C Jyhzy
#H;D Ay
3 %4l SSc B iAr4Ednfif Col- 1 K&
Col-Il mRNA £k

4 £54] SSc B K A dE A B 5 LN o
MMP-9 #1 TIMP-1 /K V- Lea (% 4)  SxFRA iR,
PaZG 4 P 25 4] g 25 40 MMP-9 JK - &% MMP-9/
TIMP-1 BB B T+ (P <0.05, P <0.01) , [a]ff
254 P2 TIMP-1 Rb K FREAR(P <0.01) 5 5
P2y 4H A, R 2540 MMP-9 /KSF- K MMP-9/TIMP-1
FUAELF &1, 1 rf 25 20 1 P 25 20 TIMP-1 7K 7 3 1 S
FEAR(P <0.01)
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R4 K4 SSc Bk LA 4EA MR IR R MMP-9 I
TIMP-1 KL (ng/mL, x +s)

A5 n MMP-9 TIMP-1 MMP-9/TIMP-1
Xt HE 6 66.15 £3.51 42.00 +1.66 1.58 +0.08
[ 6 72.52 +3.14*  39.29 £3.07 1.86 +0.17 *
izl 6 72.15+4.80*  34.23:2.84* "% 2.1320.26"
T 88.38 +4.22* *» 28.67+2.70*** 3.11+0.31* "%

e SRR, *P <0.05, " *P <0.01; 5152541 b4, 2P <
0.01

i
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K. p-Smad2/3 1) ¥ ik b4 f1 Smad7 1 ] B A
SR SSc B £ 4 AN M i 3 B R AE 5 Bk
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A% TGF-B, 52 /K, B4 Smad2/3 B2
6, [FBHEE TGF-B, /Smad {23 [ v 14 17 = 1 18
ARG, #E i P 1k SSc g Wk A £F 4k 40 i TGF-B,/
Smad {554 S8 F 10 2 BE s IR, 304 I i v A
Jo TRV AR S 285 S AR e BH , A6 (A Z1 i BH Ak 1ok 38 2%
B 2 M 3 X (el BRE B R AT 4 41 il TGF-B,/Smad 55
5 LA A A R 100 B I BH Ak 3 2% 5 A R R
PEHAE FH T SSc M B R LT 2k 20 i, {5 75 44 Py X fet
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FEAIG, I8 02 TIMP-1 k34 /&, #0] fff MMP-9/TIMP-1
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B ASHRTE A, B AL 4% 5 26 L3 RE S 9
SSc B F B kB 4E 40 . MMP-9 43, 31| TIMP-1
FEA L AT MMP-Q/TIMP-1 2k i, 3 A RE T 4% 5 4 6l
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ZE L TIR TR BH A ki 45 AT R A % SSc i
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TGF-B, R I .p-Smad2/ 3. Smad7 4 % ik, 4 i
TGF-B,/Smad {55 i 15 5 1% %, 5k 2> Col- T .
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