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[ Abstract | Objective: To discuss the mechanism of the method of supplementing Qi, nourishing Yin,
activating blood circulation and dredging collaterals in regulating transforming growth factor-8, (TGF-8,) /Smads

signaling pathway in lung fibroblasts. Method: A total of 30 SPF male rats were divided into three groups by the
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method of random number table, namely traditional Chinese medicine ( TCM ) serum group, western medicine
serum group and normal serum group. Serums were extracted at the end of the fourth day after administration.
Bleomycin was intratracheally injected to make animal model of pulmonary fibrosis in rats, and the lung fibroblasts
were cultured by trypsin digestion method. The cells were divided into model group, TCM group, western medicine
group and inhibitor group. Lung fibroblasts were identified by immunofluorescence, and materials were collected at
24, 48, 72 h. Reverse transcription-polymerase chain reaction was used to detect the mRNA expressions of
TGF-B,,Smad2, Smad4, and Smad7, and flow cytometry was used to detect apoptosis rate. Result: The results of
24, 48, 72 h showed that compared with model group, the mRNA expressions of TGF-8,, Smad2, and Smad4 in
the TCM group, western medicine group and inhibitor group were obviously lower (P < 0.01). The mRNA
expressions of TGF-B,in 24 h western medicine group was lower than that of TCM group (P <0.05). The results of
48, 72 h showed that compared with the TCM group, the mRNA expressions of TGF-8,in the western medicine group
and the inhibitor group were all obviously lower (P <0.05, P <0.01). The results of 24, 48 h showed that compared
with the model group, the Smad2 mRNA expression in TCM group, western medicine group and inhibitor group were
obviously lower (P <0.01). The expressions of TCM group, western medicine group and inhibitor group were
similar, with no statistical significance. The results of 72 h showed that compared with the TCM group, the Smad2
mRNA expressions in the western medicine group and the inhibitor group were all obviously lower (P <0.05). The
results of 24, 48, 72 h showed that compared with the TCM group, the Smad7 mRNA expressions in the western
medicine group and the inhibitor group were all obviously lower (P <0.01). The results of 24, 48, 72 h showed that
compared with the model group, the apoptosis rates of TCM group, western medicine group and inhibitor group were
obviously increased (P <0.01). The apoptosis rate of TCM group was higher than that of inhibitor group (P <
0.01). Conclusion: The method of supplementing Qi, nourishing Yin, activating blood circulation and dredging
collaterals may delay the progress of idiopathic pulmonary fibrosis by decreasing the content of TGF-8,, Smad2 and
Smad4, increasing the content of Smad7 and regulating the TGF-8,/Smads signaling pathway.

[ Key words ] idiopathic pulmonary fibrosis; lung deficiency collateral stasis; transforming growth factor-B,

signaling pathway; method of invigorating Qi, nourishing Yin, activating blood circulation and dredging collaterals
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1.98 g) , B Y5 I EAE oK A& 2 3,55 1 R 10
K, KA B Z Wl /N KPR HF il 1.5 b, BV
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[ 245 #E 7 H12020698, #it 5 051108, 5 mg/F ) ;
TGF-B, il 57 LY2157299 [ Selleck. en ( W [ ) /A ],
5 $2230 , T i W% K 30 pg-L ') 1
L3 il a4 (b b 2= 2B ) TR M R
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0. 25% JB 45 FI G IH AL W, MTT ( Gibeo 28 H , 5% 5 344
12800017 ) ; *EHL P 4 A £ se FEHTIR ,SABC 3 0%
A& (R LAY ARA R, 185 5058
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PR, BCA P il i & (RN LAY A
B2 &, 4845 40 5 O BA2305, AR0146 )5 4 it
TGF-B, ,Smad2 , Smadd £ 7 R Hi & (CST A&, 1585
AR #3T11, #5339 ,#9515) ; a$i Smad7 £ 7 BT
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Ladder, ECL %& ¥ ( 32 E Thermo A &l , 525 43 5l hy
00150801 ,D-26012-407 ) ; DNA marker ( b 5% 4 5 4
HEMHEARF R AL, 525 BMI01) . B-actin 5 #): |-
i 5'-GAGACCTTCAACACCCCAGCC-3', T iiF 5'-
AATGTCACGCACGATTTCCC-3', 4 14 K B 263 bp;
TGF-8, 31 ¥: L i 5'-GTGTGGAGCAACATGTGGA
ACTCTA-3", F i 5'-CGCTGAATCGAAAGCCCTGTA-
37, 4 HIK B 174 bp;Smad2 5|4 : i 5'-TAGATCA
GTGGGAACACAACAGG-3', F if: 5'-GGTGGTGT
TTCTGGGATGTAAT-3', 4 14 K- i 388 bp; Smad4 2|
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R W) s MLS-3780 Y i e 8 <K TE #%F ( H A =
AT ) 33548 B0 MBS 57 M (3L [E Coming 23 W] ) 5
430720 K 40 M 3% 350 ( 35 B Costar 23 &) ; CX41-
12C02 A Y24 1 58 ( H 48 Olympus /A #] ) ; PE9600
# PCR ¥ ( 2 [E Perkin Elmer /2 5] ) ; DYCP-33A %I
HL VKA (B 7S — AU A% ) s Tanon Gis T %E i K115 53
Br & 4t ,2038 AL AL ( g RAeRHE AR A A .
2 FiE
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AHXF R EE (55 £5) % ,12 h B4 A, 5 UKL 1)
WEFE, B H T ORE SR RE AL BT R 30 R
SR R BEAL R 3 2 4 03]k v 2 5 24 1 3 2 B
2T 0.5 g/, (2.5 gokg T IRE ),
2 R/ dHE T KB V8 25 % 245 195 41 B S R Uk Je i
1.25 mg/¥R (£ 6.25 mg-kg "IAF L5 25) ,2 Y/d ¥
R B 5 1E I3 2 S A TR 5 a0 AR 3R K KR
HEH3IAE3IRKESERE B4 RIRGETREL
EIRFREAZY . 4 RMESF 1 h 5, 0 H R
R BB , 18 3 3h BRI J5 , 1 A 25 8 5 BRIk 1 ~
2 h,3 500 remin"'B.0> 15 min, J5 B I WK IS b
(56 CoK ¥ 30 min) , I 75 8 & 0 ] 8 5
(0.22 pm) JEBR 4 W 5 ¥ A5 A B T - 80 C vK4R
TRAF o
2.2 FLF4Efb R R B % 218 Szapiel %7 )7
WL H 3% I B T 0 (40 mg kg ") I T SR IRR TR
KB, BARL R e (25 5 05 4 A N TE AT
KB REEWO.2 ~0.3 mL(#% 5 mg-kg "IRELLZY),
IEH A AR S5 200 AU N S A AR R K,
2.3 Jifi AT 4 A LA AR B 8 R (AR 1
fRik) 55 29 K Ab Bl £ 4 4 A KRR, O f R i
H#E(75% LBE,5 min) o JCR SE 50 %, AR K
R ZH 29, 9% Hojik A PBS 2% v (& bE A £
1000 U-mL™") rfr, 5 & oh i (3 ~ 4 W) B il 41 41
T 1L 75 i 2 2 3 T AR 1 SR B B S B . R
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Bl %% (<1 mm) 1 20 259 U & T 0 e K5 5% 1L
hEE, EWENARAE TEOEE, MA R
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10% FBS DMEM #5373 (2 f5 R F,5 min) #E17 4 11
AL, FHB ARSI IR0 (5 min) 5 35 135 il 45 240
Jii 2% (10% FBS DMEM i 1% 5% 25 ) o % 40 ff 2 i
BT FRANHEATHFR (37 C 5% CO, fFIR A ) ,
2. d AT L W F AR R G A, R
B 55 7 1H ALY 80% ~90% B, v FH 0. 25% Jgi & 1
B HEAT I AL (5 min) | Jf4% I8 102 JEATH5 05 R 2L 8%
Fo
2.4 gAMoL AR R RYZH 25 7 IE R ML 4 0
TE AR AR A A M T A A5 v 25 A 4 T 25 R
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2.5 MEATEIR 5 A KBIRE
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K AR R T (CA 2 3 A R B Y Bk
F)6 fLk 55 5% 24 h J5, B, PBS phik s @ [
S, 4% 2 B [ 52 30 min, PBS ik s @0k,
0 1% triton 1 % , 5 8 25 min, PBS 33 5 ,2%
FMyE A E A (BSA) A9 PBS,37 CHMA 1 hy—i
W E H (vimentin) — 37 (1:160) ,4 °C 7% , PBS
Mk s 20 90 FITC prid B FE i —Hi(1:160) ,
37 C,MF 1 h,PBS p sk J5 2¢O W il 5 T R &
A
2.7 RT-PCR &l 5 A&  #& trizol WU W] 5 #4F
7 ¥ 4R BT 125 4k 40 8 Y L RNA 5841 4 6ok i
T RNA B B2 5 @ &, B s 2 pl, %
N Sk R A PE 5 min, 94 CAFPE 45 5,56 CiB &
45 5,72 °C JEff 30 5,30 NFEFF, PCR ¥ 19 4 4
E U R BE S 105 °C . RT-PCR ¥ (49 3 5 5 4%
BT : RT-PCR 7= W) 7E 2% B B B e 1 47 fL Uk,
FERB RS pl, R Tanon Gis &t AR 0T R 458
D5 H vk 25 B e WO B IAL DL A 4L B 3 R
(TGF-B,) 5 N 2 M (B-actin) 1 1A [ 725 1k H) €
551
2.8 JAdnE A EIE TR OBIFAE: A
 EDTA [ J56 Bl 79 1 0 8% 19 1 27 4 4l i Je , R A
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Fig.1 Pulmonary fibroblast growth curve

3.2 RENICIRKEE M AT A M e TR
GORUILDIpR S S 2 e SR | S D B PN Bl A i
YRI5 M, BHPEAS 5 AL E M 3K, LA PBS
P —Ht R G XS B, S s T W5 3% 37 i 75 48 i
W 2,
3.3 il AT 4E A0 TGF-B, mRNA 383K 1Y 52 i
524 h KNSR B, S g, P gy v
2 R 2% 2 A0 i Y TGF-B, mRNA iy &AW i T
P& (P <0.01) ;752454 TGF-B, mRNA ik /K VB &
T o254 (P <0.05) ; 30l 57 20 5 v 25 40 e 38
Gt 548,72 h i &5 R Bos , 5 A
AL B, SR P 2 b 2 % 4H 4 ML Y TGF-B,
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POy Bl 4 TGF-B, mRNA FiE ¥ T8 (P <
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0.05,P <0.01), 74252 5 M | 5 4 be 5 $ (il

*x1
Table 1

Expression of fibroblasts under different conditions was

SRR E B 2% P 2 S 75 X i A 4F 4 4B 9 TGF-B, ,Smad2,Smad4,Smad7 mRNA 183 ki

MR, TG 2R, k2, K 3,

3.4 b5 2 B0 il BT 4 A0 P Smad2 mRNA 33k
MISZmE 55 24,48 h R 45 R s, SH R LA,
W2l PG 2 AR A 4 40 Y Smad2 mRNA 33k
B R (P <0.00) ;2541 V5 25 20 3l 770 4 3
HRIBACEARIE , BG T # 2 Lo 55 72 h kp il 25
WoR, SREAVA AL, 2 P 24 R 25 2 40 N
Smad2 mRNA £k B T (P <0.01); 59254
PO, T 25 240 A R 2 Smad2 mRNA 23k /K18
BB R (P <0.05) , 76245 4 54 il 570 41 e 5
GiitsR, Wk1,E 3,

IRMA (% £5,n=6)

Effect of traditional Chinese medicine compound of invigorating Qi, nourishing Yin, activating blood circulation and dredging

collaterals on expression of TGF-8,, Smad2, Smad4 and Smad7 mRNA in pulmonary fibroblasts(x +s,n=6)

TGF-B, /B-actin

Smad2/B-actin

1] 5/
45 it
’ 57 ) 7
g kg 524 h %548 h %72 h 24 1 %548 h %72 h
A - 0.694 +0. 059 0.701 0. 081 0.678 £0. 062 0. 653 £0. 083 0.661 £0.077 673 £0. 061
thzh 0.5 0.519 £0.052"  0.521 £0.035"  0.521 £0.034"  0.520 +0.044"  0.528 +0.030" 528 +0.034"
PG 24 0.006 25 0.441 £0.034"% 0.430 0. 031" 0.452 £0.046"2 0.470 £0.072"  0.465 +0.040" . 459 £0.053"%
6 551 - 0.464 £0.054"  0.464 £0.041"% 0.459 £0.051"% 0.465 +0.063"  0.470 0. 062" . 446 £0.072"»
H 4t/ Smad4/B-actin Smad7/B-actin
n
415 k!
& K8 4524 h 45 48 h 4572 h 524 h 45 48 h 572 h
R - 0. 666 0. 064 0. 675 0. 062 0. 670 £0. 049 0.267 0. 050 0.260 =0. 043 .251 £0. 044
REZ] 0.5 0.532 £0.045"  0.493 +0.022"  0.535 £0.040"  0.398 +0.057"  0.400 0. 042" 421 £0.039"
74 24 0.006 25 0.448 +0.077"%) 0.450 £0.053"  0.454 +0.071"> 0.577 £0.042"* 0.547 £0.028"> 0.557 +0.028'+%
61 77 - 0.456 £0.057"% 0.469 +0.069"  0.469 £0.061"  0.584 +0.015"% 0.592 +0.029"* 0.577 +0.024">

EHEBAY P <0.01; 524l g P <0.05,% P <0.01,

3.5 XA 2 ) W B £ 4E 4A Bl T Smad4 mRNA 3%
BREm 24 hKEWE R BR . SHEA A L,
W2 PG 2 AN A 440 M N Smad4 mRNA 3Gk
Wl N (P <0.01); 59255 4 e, Pa 25 41 4
il 5 20 Smad4 mRNA F kK F2EE I8 TR (P <
0.05), PH254 58I A R TG i 2= 257
55 48 h K 25 R WoR , SRR A g, 2l T
2 J 5 45 20 40 B N Smad4 mRNA 335 B i N i
(P<0.01) ;W2 552540 F0Hl 570 4 e, gt
e, WAASMEI R LR TG #2255
572 h g SR WoR , 5B i, h ey v
2 IR 25 40 M P9 Smad4 mRNA 235 B 8~
(P<0.01); 59254 Fbds, 254 Smad4d mRNA 3£
KA B T (P <0.05) , 75 2541 55 3 4l 71

gtz . Wk 1K 3,
3.6 A% 20 i fili il £ 2 4K P Smad7 mRNA 33K

14 5 M)

55 24,48 72 h KI5 R oK, S EIRLZH

PeAE, o 2 20 74 2 440 ] ) 4140 B Y Smad7
mRNA £KKF U R (P <0.01) ; 5254 L
B, VG252 30 ) 4 Smad7 mRNA 2235 K F 76 1y
W5 R (P <0.01) , PUZ520H 550 0 A 4t
R, R K3,

3.7 XF A% 2H B AR A AR TR s e 2R
24.,48,72 h fx M 25 R Bon: SEAIA L, 2
Y1 VE 25 20 5 3 AR TR IR B R B (P <
0.01) 5 H 25 2 4 Jfo 4 T 2 B 1 & T30 R 240 (P <
0.01) , 1M P4 245 2 55 400 ) 570 261 ) A T S AH T, S8 it
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24h TGF-g,

174bp 24 h Smad2 388 bp

48 h TGF-B, 174bp 481 Smad2

388 bp

72 h TGF-B,

174bp 72 h Smad2 388 bp

p-actin 263 bp [-actin 263 bp

24 h Smad4 210 bp

128 bp 24 h Smad7

48 h Smad4 128bp 48 h Smad? 210 bp

128 bp

72 h Smad4 210 bp

72 h Smad7
163 bp p-actin

pB-actin 263 bp

1 2 3 4
1R ZE ;2. W22 ;3. PE 2G40 4. Sk 4
B3 SAMBAEMEAK TGF-B,,Smad2, Smad4,Smad7 mRNA
Rk ik
Fig.3 Electrophoresis of mRNA expressions of TGF-8,, Smad2,

1 2 3 4

Smad4 and Smad7 in each group of pulmonary fibroblasts

®2 HEFHEMBEFLZEAFTHMBATENZM(x£5,0=5)
Table 2

collaterals on apoptosis(x +s,n=5)
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