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H OE BB ETANRE % s R A 4 (IPF) KR 60 B EAE R AU, ik R RS A B 20 AR A A wkdE
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S NESRBRI R E LG5 HHEIPF AR, B8R D H 2R FBLH AR 1K,54828d, RARLHE ,IRK KA
LINULTG A5 IR ILF I A AL L LA DL 5 A ] KR 48 20 P 2 6L JE) AR AR MR B A R A 2A (P16) (1A (P21) AR AR A K A
F B.(TGF-B.) .Smad Fl /4% 3(Smad3) .Smad7 . % & £ Kk B -F (EGF) . & & £ ¥k B-F £k (EGFR) A i 4 % & & 8 12(MMP-12) |
AL F Bk 2(CCL2) G e F A(IL-4) & @ kik, R 5 EFAabs BAMX SMALRER G R L, A Y 2 a5
BE Ao b AR 1935 R LA E AR, HILK B SR M IR, LA ALALE B LR R IR S A7 P16, P21  TGF-B..
Smad3 .EGF .EGFR.IL-4 & & % & K -F 3 B %9 % (P<0.05 % P<<0.01),Smad7 .MMP-12 .CCL2 & & & ik /K34 8 F A& (P<
0.05 3% P<<0.01), HAREMMILI ANEEEHEFNZAKFMARIN BEFHBE FHRUBEEHAIRE, LAZTZTHAHE
% if #(P<0.05 % P<0.01), Z5if AMEIE £7 7T B & K K IPF, 2AE B AUH T 48 5 474] TGF-B./Smad 15 5 i 375 M 38 2% 20 i 5%
EH X,

KEEIR ANEIE B 45 KM A AL 5 40 0 % ; TGF-B/Smad 42 5 38 %

Mechanism of Buyang huanwu tang in improving idiopathic pulmonary fibrosis by delaying cellular
senescence

CHEN Long, QU Jinglian (College of Basic Traditional Chinese Medicine, Guizhou University of Traditional
Chinese Medicine, Guiyang 550025, China)

ABSTRACT OBJECTIVE To investigate the improvement effect and mechanism of Buyang huanwu tang on idiopathic
pulmonary fibrosis (IPF) model rats. METHODS The rats were randomly divided into normal group, model group, pirfenidone
group (positive control, 0.162 g/kg) , Buyang huanwu tang low-, medium- and high-dose groups (6.435, 12.87, 25.74 g/kg) ,
with 6 rats in each group. Except for the normal group, IPF model was established in the remaining groups by intratracheal
injection of bleomycin sulfate. On the second day after successful modeling, medication was administered once a day for 28
consecutive days. After the last medication, the appearance and morphology, pathological changes, and fibrosis status of the lung
tissues in rats were observed. cyclin-dependent kinase inhibitor 2A (P16), P21, transforming growth factor-g, (TGF-B:), Smad3,
Smad7, epidermal growth factor (EGF), epidermal growth factor receptor (EGFR), matrix metalloproteinase 12 (MMP-12) ,
chemokine ligand 2 (CCL2) and interleukin-4 (IL-4) protein expression in lung tissue were all determined. RESULTS Compared
with the normal group, the lung tissue of rats in the model group exhibited gray-white color, harder texture, obvious bruising and
cysts. Additionally, alveolar septa were significantly thickened, their structural integrity severely compromised, accompanied by
pronounced infiltration of inflammatory cells and severe pulmonary fibrosis. Collagen volume fraction, protein expressions of P16,
P21, TGF-B:, Smad3, EGF, EGFR and (IL-4) in lung tissue significantly increased (P<<0.05 or P<<0.01), while Smad7, MMP-12
and CCL2 protein expressions were significantly decreased (P<<0.05 or P<<0.01). Compared with the model group, the
appearance, pathological morphology, and fibrosis degree of rat lung tissue in Buyang huanwu tang groups were significantly
improved, and the above quantitative indicators were significantly reversed (P<<0.05 or P<<0.01). CONCLUSIONS Buyang
huanwu tang can ameliorate IPF in rats, and its underlying mechanism may be associated with the inhibition of TGF-3//Smad
signaling pathway activity and the attenuation of cellular senescence.

KEYWORDS Buyang huanwu tang; idiopathic pulmonary fibrosis; cellular senescence; TGF-f3,/Smad signaling pathway
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T-BA NGREAH A WIRTT , AR WIR YT REH 2% 1PF i
T2 B S IE TRt F A AL S5 0 i VR Y

AW R, 400 5 & 0T e J2 IPF & A iy i 2N
RO, IPF £ il 20 2 e 240 B JR S04 o 2 1 [ 240 e ) 19
T P A6 74 18 0 7175 2A (cyclin-dependent kinase in-
hibitor 2A, CDKN2A ; fij #X & P16) . CDKN1A ( fi] % A
P21) 135 W B TH s, H 5 IPF B0 17 ™ 8 7 2 2 IE A
OIS AN, 3 22 ) A ] A DG A IR
A (senescence-associated secretory phenotype, SASP) 4§
SRSV R RO B TPF & B, 7Rl % X —
AR A A KA F B (transforming growth factor-B.,
TGF-B:)/Smad {553 407 1 H 2 A 0, Pl fE 5
i T IE S 2 A 5 3, AT 22 fif IPF™
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ARESCES ) | 2 4 S0 B4R D7 5], A RIS 355 i
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EG1150H %Y 45 # HL . RM2265 F4 4] F HLIE [ 14 [
Leica 2\ 1] ; HI850R A1 /5 25 v Uk 25 AL B 11 R A
ASCSE IS Z AN AR TT R AT FR 28 7] s BX35 T 1E B 6 il
) B H 4 Olympus 23 7] ; PowerPac Basic %Y FL 7K {Y . 165-
8004 H I HEFE IRAY . ChemiDoc™ H Ak 27 & A6 I £ 4t 1
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211201.,20211208) ¥4y [ St FHTH R4 K 1)k, £ 0
M B 2 R A 24 2 B vh 2 S O R R I AR S
NI BRER R HE R (L5 B802467, HiLkE 25 mg) (it
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AR A BR S B 5 S TGF-B, . Smad [A] 4 3(Smad3)
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tor, EGF) . 3% [ /1 &K [H ¥~ 3Z & (epidermal growth factor
receptor, EGFR) £ 5 FEHL A (Hit5- 7351 >4 bs-0086R . bs-
3484r, bs-0566R . bs-0740R , bs-55160R , bs-2010R , bs-
0165R) ¥ [ At 5t 18 B8 2R A= Wy B AT BR A 7 5 BRI o
4> J@ 25 1 ¥ 12 (matrix metalloproteinase 12, MMP-12) Hi.
e FEPLAR (L5 sc-390863) I FH 3¢ va & Wi A= HoAR (1
) A PR 7 il AL R TR i 2 (chemokine ligand 2,
CCL2) . 141 jfifr % 4 (interleukin-4, [L-4) £ vg B Hi A
Yl GAPDH HLvd TR , R 1 A W B 10 Y E 4L
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TEZED 2025455 36 4 10

ARZ-Prer (HE) Y 4% . Masson 4 (48,57 & (523 51
G1120,G1340) 14 H AL R ERHE A BRA 5
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1.3 SEIEh
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BEmIFR . KRR R PR SR 1 RS RTS8, AR S 2t
SO R 2 KA RS L e e (G5 R 20220117) .
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KR L b, b8 A IF 2 WHEW L VR4, RIAS s iR B
1.287 g/mL AY#NHIA FIA 253 (LA 25 0T) o
22 HHE EERSHRY

#4536 HR B> A IE 5 4 AERIZH iR e B 2
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R R IR R SRR ), AR 6 H BRIE R 414, H
A KR A S e PRI f , 2 ESCHR[10] 77 72 4
IPF #5780 - b R B LA 30 M. [81 2 , I 18 48 T &
RS B B S G A B T S R R
A 2 (5 mg/mL) , SR 5 PRk I B 7 -1 A g
S G AE LI N A3 H0 YK B B e 3 L B
TR ARG L R TCH 284 BB UOK R 5 EE
8 RATERI T o ISR 2 RIFIRLG 25, &5 4h 2
K R T AN 250, 1E H 4R RRE A R R BER K
HRI1IR,EL28 d,
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2.5 FhiZA4H P16.P21 . TGF-B,.Smad3.Smad7.EGF .
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P21 . TGF-B:.Smad3,Smad7 .EGF .EGFR —¥t (Fi BEJE
S 1:100) ,4 CCWET LR K HINAFAR, — 5T (FRBE 1Y
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WIIFE 1 he S4b2=RO6RR B 65, B TE R A
RGP A%, PR Tmage TR HT I BE A, LA H B 2R
H5 NS & (GAPDH) 1Y JK A (2% H IR (1Y
FRIRIKI-S
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A TEHA B. AR AL C. AR e B2
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B 5 SRR ZE LA, R AR JE B ZE M BH ik T3 4% 51
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>
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A HP L R R LT A AR R L R R TR 0 Bk
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(P<<0.05) , Smad7 2 [ # 1k /K1 ik A (P<<0.05) ; 5
REARYZH HA, nH A B ZE RN AR A 37 4557 AR U
2041 P16 . P21 . TGF-B,.Smad3 .EGF .EGFR % [1 314
TR 2 AR (P<<0.05) , Smad7 & H #15 K & T
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B A4 C. MR eI

DAMHIL AR EAMHIE TG PR F AR T e 0 e 4

B4 VAKRMALTPI6.P21 . TGF-BERARILEWEEALE
1 BHXRMALS P16.P21 TGF-B,.Smad3 .Smad7 EGF EGFRE B RIAKFLLE (x+5,n=3)

415 Pl6 Pl TGE-, Smad7 Smad3 EGF EGFR

E#4 158.300+0.728 125.000+4.003 161,100+ 1.692 171700 +4.434 113.600% 11390 168.700+5.432 178700+ 1037
HRR 180.500£3.204° 157.800 £ 6.008" 203,300 +4.648" 144.400£6.142° 145.800 £ 12.050° 204,000 £2.264° 217500 £ 4.959°
AR R 165.200£5.064° 130200£7.161° 151.000£9.535° 164.100£ 1.641° 105.000£7.986° 16890042212 179.500+16.23"
MR R R4 165.700£5.117° 137400+ 8734 150.300+7.213° 164.100 +6.408° 109.400£5.751° 171100 +4332° 183.100+4.667
AR T 162400 £ 1.576" 132200£7517 152,500 +2.450° 165.400+3.076" 114.500+3.042° 173,800+ 14.80° 167000+ 11.30°
R B A 162200£3.621° 13279747338 1539004 6,677 162.000£2.743° 121.200£4.790° 178,000+ 6.971° 159.500+17.12"

a: SIEF A ILE, P<0.05;b: SHIMIZ 14, P<0.05,

3.4 FMPHEEF X IPF KRATHAZL H MMP-12 .CCL2,
IL-4 BB RIEH N

5 IEE 41 b g, AR 4 K B 41 40 MMP-12
CCL2 & 1 RIB /K1 i 2 BRI (P<<0.01) , IL-4 FE 11 3R
IR 3 TR (P<<0.01) 5 A2 b, nik R JE 2
FIURN BH 34 137 45 59 2 21 K BUI 41 21 MMP-12, CCL2
T AR B8 T (P<<0.01) , IL-4 25 (A #3k /K7
i F AR (P<0.01), 453K 5. %2,

GAPDH

MMP-12

CCL2

IL-4 |

A B C D E F
A TEHRAL ;B BRI ; C MLl JE BT ; DA BH 8 T3 50 1t 41 5
E AN To 3 2L F RN T 7 A 4
5 RAKBAALF MMP-12.CCL2.IL-4EAK
BRI K E
4 it
IPF J& — g P b A 7 1) S P il , 2 UL T rh 24
NBE, HESRYY FBA IR UG AS K, 7™ il i A
gl , LR = IPF (A 80697 2 B R & 1105
FIFR G o BR[Ok R R 5 510 IPF 580 5 AR IPF &4
KR s PR AR IR R ARAT , OASIIF G SR FH A T S i
TR Z Y 5 4 i IPF #5ERY | DU ST #NSH AR T3 % TPF
KEMCEEH . AW R W BRI R BT 40

T2 2025 4F5 36 455 10 1]

K2 KAKXBMALHMMP-12.CCL2.IL4EQE
EKFEELE (x+5,n=6)

4151 MMP-12/GAPDH (CCLY/GAPDH IL4/GAPDH
ER4 0.732£0.116 0851+0.148 0.604£0.132
fRAI 0403£0.186' 0.156£0.137 1.098:+0.195*
e 0.965£0.229° 0.739£0.144° 0460+0.092°
BRI R4 0.944+0.136° 0.748£0.147° 0.658+0.195°
STl 0970+0.074° 0830£0.157 0460+0.150°
sl 0974+0.165° 0913+021%° 0469£0.155°

a: HIEH A, P<0.01;b: H#EAIZ hig, P<0.01,
Eita K A AR A B R BT 5 3 — 20 HE YL
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TE A0 T T8 22 3k SASP, AR #E S E T Atk R T
AR FEERY IR, NN IPF & ™, TL-4 J2EH B
PRLF AL IR WFFE 38 ), BCET 2 40 v B TL-4 45 &40
P AR, A AE M2 WA 5 200 6 38 A DG 1 3%, 9
JinsEE TP, CCL2 W] 5 4 21 2 41 i [a] i 762 453 405 355 452 A
oAb R AT S 40 B =25 4 £ 1) ECM I {2 i2F TPF
KR, MMP-12 f& ECM R i 19 =230 4 , IPF & /E
i, ECM H B ST, MMP-12 85 [ 2634 K P AR
AWFFE LR o, 515w 4 HAs, SR ZH K fUt 4 21
P21, P16 £ 1A /K - 3 T, B IPF R BRI
B S AR s — 20 R I, B 2 K U 4 2 T4
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3 3G /KFTHE , CCL2 \MMP12-25 11 335 KRR,
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Smad {55 1 FE LT
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