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[(FBE] B89 WS A IE T % 13 85 3 80U 28 2k b K BN 20 200 38 e % Ak 4 K I B, (TGF-B, ) ,RNA, Smad3
mRNA FIEMFEI . F7ik: B 144 @R SD K RBAHL A 6 4, MR T-R (NS) 40 BB (BLM ) 41 3 B A% (P) 41 AR BH 8
T e ARCA,B,C) 2 B4 24 Ko BR NS 4 5h, g 4 41 R I — UM <08 T 1 1l 3285 R 3 T I &1 4k 1k R BB 7Y, NS 4
S NS R NS, GERE 2 KlE A, B, C 4L ANHIE T (45 o 18.48,9.24,4.62 g-kg ™' ) WEH , P 41 H s A AR TR &
Wi(4.2 mg-kg ) HEH NS 41 BLM 41 NS(10 mL-kg ™" )W & , T 5 55 7,14,28 d 43 3 HLAbsEsh ¥, ARk 8 1L, 22 il
W BT Jr 4T HE, Masson Y& (5 W15 fiti ¥ 48 Mz Jifi 21 4k 16 A5 B 2028 1 0 s A i b b ik 2 210, SR I 3 e 53 - 2R 5 T8 % 52 7 (RT-
PCR) 7 46 I 45 21 K BRI 20 21 TGF-B, mRNA , Smad3 mRNA [y 33k, 53R : OBLM 41 < KU it 58 1 fili £F 24 £k 72 2 7 A [7] B[] 4
Yol TR NS H, 2R 5 (P <0.01) ;@Y BLM AR Lt , #h BH I8 1137 45 770 1 41 i 360 2 B i 2T 4 A0 A2 3 AT S [ 72 3 A ke
#(P<0.01 3¢ P<0.05) ;5 NS HA Lt ,BLM A fifi 24 TGF-B, , Smad3 & 3Kk /K - 76 A [a] i [ & 459 B g 384 &5 (P < 0. 01) , JE LU
557 RIS, I B A R 3E B 7 287 T [ A3 @AM PHAE 1% 45 770 & 41 TGF-8, , Smad3 & ik 7K F 5 [F #] BLM 4114 A [F
TREFBIREAR (P <0.01 5% P <0.05) , 3 B 204 7,14,28 d,C £ 7 14,28 d TR B (P <0.01) ,A 20 5 [F# BLM 20 AH [t &
TR RBR I B, C I8 . £5i8: AP PHIE 03 1T L B Sak o 455 A0 O BRUTG A 0  96 2 R 2 A AR R I S R
B 5 14 i 2T 416 K B 20 48 TGF-B, mRNA Smad3mRNA {1y 335 b 98, DA T 80 44 Jiff 2 4k AL T2 T
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[ Abstract | Objective: To investigate the effects of Buyang Huanwu decoction on pathomorphology and
the expression of transforming growth factor-8, (TGF-8,) mRNA and Smad3 mRNA in lung tissue of pulmonary
fibrosis rats induced by bleomycin ( BLM ). Method: 144 healthy male SD rats were randomly divided into six
groups: sham operation (NS) group, model (BLM) group, prednisone (P) group, Buyang Huanwu decoction
high-dose, middle-dose, low-dose (A, B, C) group, 24 rats in each group. Pulmonary fibrosis model was
established by injection of BLM into tracheal intubation, NS group was intratracheally instilled with equal NS. The

rats of group A, B, C were given Buyang Huanwu decoction at the dose of 18.48, 9.24, 4.62 g -kg ™', the rats
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of group P were given prednisone at the dose of 4.2 mg -kg ™', the rats of group NS and BLM were given NS at the
dose of 10 mL -kg~'. 8 rats in each group were killed respectively on days 7, 14, 28 after intratracheal instillation.
To measure alveolar catarrh and pulmonary fibrosis degrees in left lung dyed with HE and Masson, and TGF-8,
mRNA, Smad3 mRNA in right lung tissue was assessed by RT-PCR. Result: (D) Alveolar catarrh and pulmonary
fibrosis degrees in group BLM were significantly higher than group NS (P <0.01); @ The groups of Buyang
Huanwu decoction could improve the alveolar catarrh and pulmonary fibrosis in varying degree by comparison with
group BLM (P <0.01 or P <0.05); @At all time points, TGF-8,, Smad3mRNA expression in group BLM was
higher than that in group NS (P <0.01), on the 7" day the change was significant; @TGF-B,, Smad3 mRNA
expression of the groups Buyang Huanwu decoction was lower than that in group BLM (P <0.01 or p <0.05),
TGF-B,, Smad3 mRNA expression of group B was lower than that in group BLM at all time points (P <0.01), the
levels of that in group C were significant lower than group BLM’s on the 14" day and the 28" day (P <0.01), the
levels of group A’s were lower than that in group BLM, but the differences were not more obvious on the 7" day than
group B and C. Conclusion: Buyang Huanwu decoction could significantly alleviate alveolar catarrth and

pulmonary fibrosis, efficiently regulate expression levels of TGF-8,, Smad3 mRNA in the lung tissues of pulmonary

fibrosis rats induced by BLM, the degree of pulmonary fibrosis can be reduced.

[ Key words |

fitli £F 4 4k, ( pulmonary fibrosis , PF) J& fy 22 # 5 K
| 7B R R T il S R M o 7 SR R i A o
U] 22 K it o - B A R i i 4 o LA ] J5 40 i 1Y
A= R AR Ol A A0 Ak AR BT (extracellular
marx, ECM) & BEJL AU FE 2R, 2= 4 KA HLHIA
WY, EL AT AR 6T s HRTIA O el K
K F B (transforming growth factor-8, TGF-B) J& F £
HE AL SC B A A R 7, HoA 5 B9 Smad i 2 £F
diqb % ki Al BE AL 2 —", Smads K & Y
Smad3 J& TGF-B/Smads {5 7 i i 16 AL 8 11, HoIE
IR G AT AR AR R B R L R AR R R
2y B0 Il 27 Ak C R il B 2 B O O R, P B
XFIZE AR 5 AE 5T H o s, R B T AR 2 78 ik IR
NS 58 vh X I )7 FIIR T I 4F e AL A R 25 . B
TE I3 X 25 A0 IV T 900U 27 4E 4k i B 5 b kB
AN BRI T3 B A ) S 5 1 A 2T 4 A DR R L v
TGF-B, 2k ik, /D Jifi 2H 2 HYP K Jifi o 5w 20
i TNF-co ) #7800 i 2 A0 L% 1 9900 2T 4 A
AT fE5 TGF-B,/Smad/ERK {55l A <. A
WFFE LA TR 25 2175 5 K BRI 2 4k AL R 20 S PP i d
WEZE D I8 37 % S 36 PR K BRI 2H 2 TGF-B, ,Smad3
mRNA 3K Y 52 W, 4R35 H: By 16 fili £ 4 4L 79 7] RE AL
il , Bt PF 259 (4 iF 53 46 At S 90 AR 3
1 #a
L1 Zh¥  WiEZ SD KRRl 144 H B, K T i
(200 +20) g, Hy B HB 3K A 52 56 3 W A BR 2> w) 4 it
[BHIUES SCXK(JI)2012-18 ], 3 M F& T i 4B H B2

lung fibrosis; Buyang Huanwu decoction; TGF-B,; Smad3

2R 2 v B U R UE S B W T Sh
L2 YR MRMEKER (RC4D, MY
20010001 ) , 5 i F (o VLA J i 25 e fn A BR A A,
it 120447 ) Kb EHIE F7 (3R IRAT B L0k
M NE MR, 2 511101010 T
By oy e 4 UL, DU )18 far A6 R 25 Tk AT IR FD
BS-600L #I Hy 7 K ( B A F i 8 A PR H ),
UV1700 B 55k 73 5 56 JiE 3 (SHIMADZU, L i i 4
I #8237 ), PIKORed96 #! RT-PCR ¥ ##4{¢ ( 3£ H
ThermoFisher {{ &% 4 BR /A 7] ) , MK3 A Thermo 4= 3jj
RE A A1 AL (3 [E ThermoFisher {3 A RA ) o
2 FE
2.1 W RAA % K 144 J1SD R AR SE
BT SR 1L BERLAY Ry 6 2H, BT R (NS)
4 BEHY(BLM) 4 58 A4 (P) 41 b B I 037 5 51
it (A) 2 A IE Tz TR R (B) 4 AR B 8 T3 ik
ME(C)H, HHA 24 B, REGENAEE 3 HIG,
Br NS ZH4h, A& LL 1.5% 1% 2 Z 44 (40 mg -
kg ™) TR G R [ o DK RN B 56
B, [ Sk R U i, w0 R TH 5 1Y S0 E T 2t — 1)
H P B 25 2 2L, e UE , & U Ol R )
Bl 1] S N 2208 T AT R R A B K R (S
mg-kg ') 0.2 ~ 0.3 mL, 755 3K KBRS
i@ #e , fulf 245 WA Bl N X8 &) o3 A BT AR 2 A AR [R) S5
TRENEAGEEEAEMIEEK, RAF3 4, AR
B 00 740 4 - AL AR A R R
2.2 gy BEAIRYIG A 2 RITIR#EE 4325, NS
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20 BLM ZH%5 7 0.9% NS(10 mL-kg '-d~") ,P 4T
SRR VR (4.2 mg-kg ™' -d ™" ANHIE FL V5 5
G (A, B, C) 445 T (18.48,9.24 4. 62 g-
kg™ ed ™) HES4ZG28 d,

2.3 FRARSE TIHEBIGEE 7,14,28 K43 HbH
FrRAs, B LA REAL 8 H, i bk B i f5 4b 58 3 9, I I
Gy B2, WL RARAE B, BUZC il it A 28 DEPC 7K
SEFRY) 4% 22 5 T ], IS K, R A B
Y] R, & VR B AT I A i b it 100 mg A
EP & S T A, AR,

2.4 LU HEIE S ML WEEY) A 4T HE 3t
6 F1 Masson Ju Y455 WL £ 40 41 2% A8 Ak I 4%
H .5 B8 Szapiel " 4597 5 5 M 4 4 K B 2 2 i
RFEPE KM AT AL FE R

2.5 Jiligh4 TGF-B, mRNA , Smad3 mRNA () %5
W S50 ~ 100 mg KRR ZH 2, T2 9 4% v il 45 it
AU, O ML 240 i 32 BUE. RNA ; @QRNA 3
Sk A cDNA; M2 B B K AW H AR B d
(NCBI) %4l P b 48 & F #K B TGF-B, , Smad3 [
FH N B-actin FK 2%, fi H Primer Premier 5 5|
W ERA BT 0 E 45 FE I R S k5 1 W . B 51
Yisg il i A TAEY) TR AR5 A IRA /T &
B, I LA ULTRAPAGE 4lifk, TGF-B, 514¥): LiiF 5'-
CACCATCCATGACATGAACC-3', F JiF 5'-
TCATGTTGGACAACTGCTCC-3' 4 7= ¥ 404 bp,
B-actiond 5| #). I Y 5'-TCCCTCAACATTG
TCAGCAA-3" R 5'-AGCTCCACAACGGATACATT-
3/ 93 P24 309 bp; Smad3 F| ¥ b iF 5'-GAAT

CCACGAGCAGAGCAACG-3' [ T 3'-TCGAGGTGAC
ACGCCTCAGTC-5' . ¥ #4 ;=¥ 166 bp, B-actionl 5|
Y. I 3F 5'-TGGACACTACCGTCTCTCGTG-3' | F iiif
5'-CGTGCAGAGTTGAGTCAGATG-3', ¥ # r= ¥
209 bp; @ PCR Jz I #2 )7 : 95 °C i3 3y Je Tl A8 P
30 5,3 40 MEFR,95 CAEME S 5,55 CiB k 30 s,
72 CFATIEA 30 s, RAEF S, ORMEHIG, ff
FH Sequence Detection soft wareversionl. 2.3 % {4
(Applied Biosy stems 23 7] ) 73 Hr PCR i 72 4 46 I A
Aff) CT( Threshold cycle) i , 3 1 2 ~**“" %8 X 4
X mRNA R 7K, IF th 4 Ak il 28 40 W PCRR2 0 19
Fe

2.6 GEifeEhbB SEEEEE R ] SPSS 17. 0 Bk Ay
it R R, x + s FoR TR R 7 250 W1
AL E) e (5 2257 H) LSD #3555 H Games-Howell
Kii) P <0.05 FonZRA L7 E L.

3 HR

3.1 APBHIE X O B I 58 0l £F 4E 10 B R 1Y
SO NS ZH il 25 245 48 1E R T 9 45 48 3 I, G (1)
B K i 5% A0 e 332 3 A0S D £F 4 0 AR s BLM 21 5 7
PNIINUT RN [ RUEEE e~ Y RS RPN &
JRL9% H | AT 2 A 4 A= R8O T FR T 4 A0 kL
55 14,28 Kl 48 3 W AN W 5, (H il 2F 4 {6 2 B 5
HEATPE AN s BLM 20 K Bl IH 960 58 B i £F 4 16 A B 1
AT 1) s 2 B J o T R NS 4, 22 BB (P <
0.01) ;5 BLM ZHAH LG , #b FH Ak 1037 4% 57 2 20 il 2H 21
Jili ¥ 5 il 2T 4 A B B B AT A [) AR R 0 R (P <
0.01 58f P<0.05) (%% 1),

F1 #HEEZTKEMERMGTELEENZME (X £5,n=24) o
- I 7d 14 d 28 d
/g kg led! Jiti ¥, 5% fii 1 4k 1k Jiti ¥ & Jili £ 24 £k Jiti ¥ ili £ 4 4k

NS - 0.50 £0.27 0.29 0. 16 0.24 +0. 10 0.17 £0.01 - -

BLM - 5.63 +0.39" 3.21 £0.27" 5.14 +0.36" 4.22 +0.15" 4.72 £0.57" 5.64 +0.42"

p 4.3x107° 4.610 £0.31% 2.56 +0.52% 4.43 +£0.26Y 3.18 £0.51% 3.83 +0. 447 3.66 +0. 16%

A 18. 48 5.38 =0.22% 2.87 0. 14% 4.57 £0.33% 3.26 +0.53% 4.08 +0.56% 3.73 £0.21%

B 9.24 4.81 +0.13% 2.46 +0. 45% 4.26 £0.17% 2.77 20.47% 3.47 +0.28% 3.13 20. 047

C 4.62 5.32 +0. 46> 2.49 +0. 12% 4.45 +0.29% 3.18 +0.41% 3.78 0. 16% 3.47 +0.23%

TE: 5 NS ALY P <0.01;5 BLM £H [L#:> P <0.01,% P <0.05(£ 2 ~3 [d),

3.2 HMEHIE T X R B 2H 48 TGF-B, mRNA £ 3k
RS2 5T AR (NS) AR 1L, R (BLM) 41 75
7,14,28 d filiZ 41 TGF-B, mRNA 2 ik /K F- I T 4 &5
(P<0.01) JELAS 7 FK Al T 5, IF Bl nT 1 4 55 4
BT B I R 3 AN BIE 097 45 0] 4 TGF-B, R ik
K5 R ) BLM 20 AR A A [ A2 2 B B IR (P < 0. 01
Bt P <0.05) i B 4i7E 7,14,28 d,C 417F 14,28
£ 242 -

d TREAEWIE (P <0.01),A 5 [F# BLM 24 A1 [t
BT P BEAL (HAE R 7 d AR B,C AW (P <
0.05), 32,

3.3 HMPHIE H97 A K BB 2 21 Smad3 mRNA 3Rk
s (£ 3) ST ARCNS) A, #48 (BLM)
ZHAE 7,14,28 d iliZ 21 Smad3 mRNA 3k /KB i
BaE (P <0.01); 5[ BLM 440 1, B 20 Smad3
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Fx2 WHEZEEFXAKRMALZ
TGF-B,,RNA RiZMWEM (2 +s,n=8)

&
45 7d 14 d 28 d
/g-kg’]-d’]
NS - 0.495£0.031  0.512£0.069  0.488 £0.043
BLM - 2.122 £0.614" 2,037 £0.217"  1.834 £0.386"
P 4.2x10 -3 0.874 £0.315% 1.144 £0.171% 1.082 £0.261%
A 18.48 1.717 £0.298% 1.272 £0.159%  1.146 £0.235%
B 9.24 1.381 £0.163% 0.993 +0.551%  0.744 +0.147%
C 4.62 1.785 £0.107%) 1.224 £0.186%  0.893 +0.135%

mRNA TR E FREEE (P <0.01),CH
155 14,28 d Smad3 mRNA FIETFEEBHE (P <
0.01) ;A 2 5 [A ) BLM 26 A1 He & A B FEAR, (B 7E
7,14 d B AT B,C 4B B (P <0.05)

=3 MEZERFHWNKRHR
Smad3mRNA RiZFIFM (x +s,n=8)

415 ) 74d 14 d 28 d
/g'kg_1 d!

NS - 0.523£0.107  0.678 £0.083  0.616 +0.139
BLM - 2.541 +0.183") 2.323 £0.096" 2.248 +0.211"
P 4.2x107% 1.891 £0.116% 1.522 £0.072% 1.426 £0.283%
A 18.4 2.315+0.136% 2.019 £0.241° 1.623 £0.316%
B 9.24 1.811 £0.173%) 1.643 £0.067% 1.378 +0.126>
C 4.62 2.297 +0.226% 1.802 £0.113% 1.512 £0.045%
4 itig

Jili 21 2 Ak e — P i 2 1 0 350BE MR, AR R
Y393 6.8 ~16.3/10 J5 % I B E 15 s PR 55 AL
G B AW LT e, © Ol ™ IR Y i R [R)
N R P A X LW Rz B 2R G ) ol
F R FERIT B, H 3 B H S I 5 RE AN e g
SN, D8 il 00 9 RE | HE 2% Jili £F A A ) E R . KR
7 IR R AR K, B A7 7 5 2 1 B IR &R (A ki
FRIG e ML ) B B 3 H R FH A% ) BR A, S 2 5 451 L
FEIAL. WFFERIN A g
T W 21 4 Ak % vh e 7 3 75 B T, T A 1 46 40 i
Kl H TGF-B 7E il 0 240 Jd ) 55 5 i AR 36 o # vh i
KAR BV e o T B, T AT AR Bk R R 2T 4E 4
(fibroblast, FB) 1 Ji 4 58 434k, 44k i i 1k Ji¢ JL 2 1
255 24 Jf 7 35 S5 A i ) S5 R B 96 1) gk AR R, 5
geffei kSRR . BEIESE TCF-B, RN
R AAER, HE e BEE e, sk
W1, TGF-B, Al LIE#F FB 3458 F1 R 4 , - 58 il A B
BOFB K TR TGE-B, B 5 B Hit 4 U n] 3
3100 50 JEC 94 B R RS Al TGF-B, 38 AT LR
FB 2 7 [ Al LT 24k 200 0 2 70 4 4k , T B WL 2T 4 40 it
Z 5 YU, 76 Bl 48 4k 4k & e L bR o i AR

JAMT . Smads [ TGF-8 5 5 19 FF 5 1 41 ig
55 #3007, Hoh Smad3 J& 3% 1Y TGF-B/Smads
fi 5 W B 95 Ak & (A, K i ORHIE Y TGF-B,/
Smad3 &4 SELF AL, 45 T smad3 FRR 10K BT
ST TGF-B, N+, TR T TGF-B, 15 3 3 i
DY A SRR 1 A 3R] (TIMP-1) 9 26 3%, WA T B
B TR R, S 4 i 9 O O I 4T Ak Ak R R

2 R smad3 {4 B HE B L 2T 4k AL
it £ 4 A U T o S B A
ENTEALLY U N R AR ke T
5 M, AR T I 2 L B R
R A U SR 5, S BN SR G, T
BT b 0 g AR S, S A, il i
T, B K T AT I A R AOR I i R 2
SRR B LR 7 A R L 5 Y RORS A b, B R L, RS T
F W) A Al = U BB AT R U I 4 G g, AT
SRS, BRI A R I 3 i, N3 AR A 36
W, IR AR AT AL i R R E L 4L
AN 5T 2 I SO, A A, B i %, A I PR
T A B 45 DRS00 28, 00/ M I 0% S s 2F 44 4k vy 3 32
Fabl, 35 SIG MR SRR e B AR i, LBk
W R AR O AR P 25 TR R Bk R DT i
S 4 HUW) T I 2T 48 A Sl W AR TR 2T i b 7R B A T
VAR T, B 8400 o i 55 PR 48 Ak 2 IR ek 3 R
TR IR , BATH5 B0 TGF-, %5 80T Ae A P i 3%
5 PN T ek 4Tk R A R e i T B R R Bl 2 4L 6
HYP 1l 7% FN,LN & &, #8757 Th1/Th2 40 g [ 7 2k
5 , 445 MMP-2/ TIMP-1 i Hoj T i, 4 i Bt A Ak
B 1, W8/ 40 DR R 48 R A TG R LB, 0
2 L4 SRR Uk 2 Bl T e Ak, M T % #E BT PF (1
PEFT . 20 I v 14 52 7 R 5 o 3 1) A i 268 Il 2T 4
A BT I 48 B B3, R I Bk B 4> 7 ICAM-1, VCAM-1
TENH 4 S 235, B 35 W AR TGF-8, MY & ik, Ik
2 IS AR P i, DT 3k B By 36 B 4T e g H
(2 R BHIE T B A4 BE T AT A B
R, A8 AT IV AR 2 DT A, O A B R
TEAIANE ILAT A, U R R B
FRAG AT LA B UF R I LA, M 20 4, 3t
WL B S S R H A 2 T, AR
PRBT S FI % 0 4% T2 B R R TR 2 M X S
P il 1 J5 T 2k Ak B AT BL I ) 9 A 1R T, 35 TR R
Tl R 0B 200 L ) R Ak R G, 0 3 B B B
T 7T 2 7 S /A 2, 8 1k 48 A IR AT, Dok /0> 15
241 0 i 2T A T 4 7 1, T S 2% L O i i I 4T 4
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