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[ Abstract]) Idiopathic pulmonary fibrosis (IPF) is a chronic progressive disease with a short survival time
after diagnosis. Current treatments using western medicines have shown poor efficacy and lung transplantation is
costly, highlighting the need to find new, safe, and effective treatments. Animal experiments are important for
investigating the mechanisms of drug action, and suitable animal models of IPF are required for experimental research.
Bleomycin is commonly used to induce IPF models. Traditional Chinese medicine (TCM) has the advantages of
multiple therapeutic targets and few adverse reactions, and is gradually gaining attention for the treatment of IPF.

Ongoing experimental research is being carried out to verify the specific targets and mechanisms of TCM in the
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treatment of IPF, utilizing animal models of IPF. This review considers the selection of animal models of IPF, the

method used to induce, establish, and evaluate the models, and the interventional effects of TCM. We also summarize

the best modeling method for animal models of IPF and the current status of TCM treatments to provide a basis for

further scientific research and the clinical treatment of IPF.
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Table 1 Advantages, limitations and applicability of IPF animal modeling methods
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isothiocyanate
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Radiation
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inhalation ,
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injection, tail vein
injection, nasal drip
inhalation, etc

S NI 2%
A R A
Intratracheal
instillation/nebulized
inhalation ,
oropharyngeal
instillation, etc

RRIGETE ST S %
Intraperitoneal
injection, intragastric
administration, etc

SAE NI
Intratracheal
instillation

X £ HE 4

X-ray irradiation

Easy to operate, short
modeling time, high
reproducibility, and

reproduce lung tissue lesions
typical of IPF, repeated
tracheal drops and
nebulization work better

PR, DU Y —
SE AL/ A RRL T MELL
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Table 2 IPF animal modeling process
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A MH T BLM
Intratracheal
instillation of

BLM

TENFRA BLM
Endotracheal
nebulized inhalation
of BLM

T 5 A BLM
Nasal inhalation BLM

Tk, C57BL/6] /NRL,T ~ 8 A

#,20 ~22 ¢
Male, C57BL/6] mice,
7 ~ 8 weeks, 20 ~ 22 g

HErE,SD KR, 6 ~ 7 i,
180 ~ 210 g

Male, SD rat, 6 ~ 7 weeks,
180 ~ 210 g

HEPE,SD KEL,6 ~ 8 JAlik,
(253.18 £5.37) ¢
Male, SD rat, 6 ~ 8 weeks,
(253.18 £5.37) ¢

MM ICR /MR, 6 ~ 8 JE#,
(16 £2) ¢
Female, ICR mice, 6 ~ 8
weeks, (16 £2) ¢
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ST A BLM IR (5 me/ke) J BRI HERE /N, Bl
2 S o A i H AR
Intraperitoneal injection of 1% sodium pentobarbital
(70 wg/kg) anesthetized the mice, intubated through the
tracheal cleft of the glottic cleft, and then draped and rotated
the mice after dropping BLM solution (5 mg/kg) to evenly
distribute the drug in the lung tissue

I Gt 29% 13 B HE 2240 (0. 04 mg/ ) RS R BT 3 , 1 39
IEHEIIF Bk, BB, AU NS TH A BLM T
(5 mg/kg) i BLSLHERE R R, A 259034 59 73 A il 21 21

Intraperitoneal injection of 2% sodium pentobarbital

(0.04 mg/g) anesthetized the rat for fixation, incision of the

skin along the median of the neck, exposure of the trachea,

and slow instillation of BLM solution (5 mg/kg) through the

trachea and upright rotation of the rat to evenly distribute the

drug to the lung tissue

AL A BLM % (40 mmol/L)30 min, %% 3 d
Atomized inhalation of BLM solution (40 mmol/L) for
30 min for 3 days

BRI/ N EUS I E A BLM %9 (15 mg/kg)
ZEEREHADRTEN
After anesthetized the mice, BLM solution (15 mg/kg)
was slowly dripped into the trachea of the mice through the
nasal cavity with a micropipette
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X-ray induction

Male, Wistar rat,
5 weeks, (200 = 20) g

TSR A S0, P, C57BL/6 /NEL .6 ~ 8
TREWR #,20 ~25¢

Nasal inhalation of SiO,

Male, C57BL/6 mice, 6 ~ 8
weeks, 20 ~ 25 g

supine position after anesthesia, shield the entire body with
lead plates except for the chest skin to strictly restrict the
radiation field to the chest area, and perform a single local
X-ray irradiation at a dose of 40 Gy using a source-to-
surface distance of 48 c¢m
84 d Z/NREEIHNE 0. 05 mL 19 Si0,

TRETR (1. 664 mol/L)
0. 05 mL of SiO, suspension (1. 664 mol/L) was instilled
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suspension through the mice nasal cavity for 4 consecutive days
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5, 2 ROS I 4 & ( reactive nitrogen species,
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transition , EMT)

EMT $& I {240 i 1] [1] 5 40 o % Ak, 3 g Tk 3~
MMIITEF2 = 28 FI 4 16 410 9 H1 JE 5t (extracellular
matrix, ECM) BE 7 3 F2 . 7€ IPF SB35 il 41 22
o TGF-B By AE F L | & rl i 5 41 e 2R 1
ZAREES  BE T Smad EASE ST, 5T
R A A A EMT, 540 5 1 E R 20 25 o -
ECM 73 2, 79 W K i 1) I it 2 1 L 41 4
TR A IR AT e H 2L U, IRl B & A4 EMT
() b Bz AL AT 53 8 22 o A E IR - FLEa AR IR 5 dn

FIZAIMEA 2R -6 (interleukin-6, IL-6) | HLA% 4 il #a 1k
#H H-1 ( monocyte chemoattractant protein-1, MCP-
1) %, 51 & RIER D, BN ARIES EMT B %G
e, HESD IPF (k0

HURE 2R A] S o O R T R N AR B U
( AMP-activated protein kinase, AMPK ) {5 5 if %
RAFYUAAEAAE T, /N 2507 % PR A R m A
MTFAHEA L CBEALES 7 (histone deacetylase 7,
HDACT7) B 3% PEAL 5, il vimentin & B AL FAS# |, 11
il collagen | HEHFRIAYE EMT, B 2 8% 1IPF
/N BB g IR S 5 il A AU A b B R R ]
T BLM 5 %19 IPF /N AR N miRNA-21 %
TGF-B1 ik, iN5H Smad7 ik M Smad7 XF Smad3
BERR AL AT R i, 235 08D a-SMA 13RI,
B EMT, & 45XT IPF (387808
4.3 FAEEEMAMERL

F AR A R SR S i B 5 5
FEAFMROMEE S HIPT , B v i S5 5
AR M1 BUFT M2 B R M1 7 0 4 Jif
SRR B2 1 A AE A BT (4N IL-1, TNF-o %) il
ROS, 5| K& RAE J A AL KT8, 5 B0l
ZH LA 5 T M2 R [ I 40 i 0 06 1Y TGF-B 298
T T AT A 20 B, I L3 5 5 Ak A LR 4
Y HE, {2 1 A0 A0 I BT i R AR A 4R i R
H A 1A BT, S 34 2L 4k, 78 IPF i
HIMASh, AT AT, M2 B B
YA Al LA L) e S B OR | RE S r WMIE AF
e AL T, S5 IPF AR leoe

FHBEACER (¥ 1 R R A SR ) K H AR O
ATREAS IPF R BRUIM T 1L-6, TGF-B1 & &, 1M
SOCS1,SOCS3 3Rk, BHA STAT6/PPAR-y i
B, D0 1 e A AR Ak o M2 B S i
M2 #la] M1 BUEEAL ) 24 — 38 S 747, 35 24
il TPF R o 244 A5 4 0 15 31 %) 3% A 8 4
E R FEAR LIS H 41 M2 A % -10 (interleukin-10,
IL-10) . [ 41 il 4 % -4 (interleukin-4, IL-4) | IL-6,
TNF-o SE AR 7V B 1% p-STAT6  p-JAK1 & [
FIk, W] JAK/STAT 15538 % BEL 40 15 0k 40 i
6 M2 BY /0 e S T RR M T AT B TPF /)
U2 SO FR R 51
4.4 MFHpAT

S 00 T S i A S S0 A6 T DT A A i
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RS RE P PESE T, I NI T T 541
FT Tl 2 8 2 TPF &K A p R N /2
-+ C/EBP [AJJE 8 H vl Sl L 4 T,
I LT LA A0 L e EC 3 B O 2 A6 LR A 2
H et ECM JURR, S EUIMTZH 21 S0 198 I 2
Yt TR TPF FBE A P ) 1l 2T 48 41 i 7T 38
I E A AR R T 00 F (PR A B F -3
ISR IRFEIR 732 4K 1 45) FIR 4 B bk I 40 it e -2
( B-cell lymphoma-2, Bel-2) 3 [ 5% 35 >k 175 5 iifi 241
21T AR TN D) BEREAT , TG kA A4 il 2 i S
IO, i SR RERFLRAFAE AR R b R e

FHHa 7 A 50 TP B35 I IR AR
I T LIANG 251 e $UTH 6 1 mT LA BT 1 3
TNF-a , T & -y (interferon-y, IFN-vy) | IL-18 Al
1L-18 S5 RAE T/ il Al 2l 20 rh £F 4 26 1 1Y
Fak, H ARV & K aE admow oz e Tk
( PANoptosis ) 3 T 4170 1] 4 Bt 98 7= DA SiE 3R B 380 4% R
BRI 27 24 £k ry g B AR Ak, BEACTR LK (¥ 1€ &%
A SRR ) TR IR 36 7 18] Joa 14 Ji 5 9 97 R0
U B S AT i — A 9T UE S AT IR RE R
1% IPF /N 2H 21 PI3K/ Akt/mTOR 15518 % 45
FI IR AL ZKSF UL & 4 1 PI3K Akt . mTOR mRNA
IZEIE MG AR T, 2EZ% IPF b FE
4.5 {RBEAEE

I I 41 B 7R N ZOIRES TR A — B B R AR
752K, TEHLIAZH 2006 53 0 200 Jf O 1 45 5 e v R
FEER ) BB, AWES 5 0o iR
o ok ity 11 5 RN 20 AR Y, [ WRBRBE ) ECML I
BCHE I P gt v /D, A A% ECM A i ] 5 2k B Ut
TR T L W i B B2 e 20 L P 1) TGF-B A5 5 1
5175 I R 4 % A EMT 42 3F ECM 9 4
AR, HE B 2T Ak 1 5% 2 2 L)

TGF-B1 figi@ +1#4% PI3K/Akt-mTOR 3# % fifi
p62 F H PR AL, 75 5 H W A& 4, T Becline-1
A5 | KR BROY B fil & B W, $5 05 8 4% 07
(A ILEEP & 0T ) RERE (T BIM i3
IPF K BRI E 15/ MAFN Becline-1 25 [ Ze A5 0
HFEAR p62 B 23k, I A2 HE F W LA el 35 fili 21
Hefb'™ ) FrEPRAETY R PR RS Ty (HEE B
R AR EE) B LIFEAR BLM 7 5% COPD-IPF 44
TRIAC BRI il Fr 48 SRE A 56 20 i IR 7 1 48 i A K-8
(interleukin-8,1L-8) \TNF-a & &, 3 /& H W AH ¢

FL I Beclin-1 5 LC3B WIZIA e B4R A i ] 2
G K BRI 2, 805 it 27 AE AL AR E
4.6 FEEMARLS

A IS | B I R GE 23 B0 T L
LT YRR U AL 21 4 25 P DR T il 9 ) Jgi
H UURRIET 4E 28 b 23 E— 2075 3 U 2T 4 4 i
BB AT RS | [ IR EE 1 6 mT 30 S O A O
ZAR-1( protease activated receptors-1, PAR-1) ,
T Rz 20 M R 2T A 40 e B i TGF-B, f2 1E
JE D5 ISC R UL R 2T 24 40 i A, B0f il 2H 21 A=
YA B AN, N AR R AR K R
TGF-B 25 A MU LU A L ARy 3= B2 21 4
A4 PE 7, LI /NG A JS 51 & 0 e IR S
FRELer e B VORI ] 30 IPF RAE R

I 38 I R L =R S RO EE AR
BT B S, T IR RS MUE AR Y, & =
FUCAETIE ST O A S T G RT3 5 9 4% PAR-1
mRNA 7K 7 5 0] 3 % 1 4 & 1 Rk 2 A K
(soluble fibrinmonomer complex,SFMC) £} 4E £ H
KA 7= ) (fibrinogen degradation products, FDP ) £&
F1 K P, 00 6 it RS 2 T A B R AR A
FAIT IPF WVEH . X35 A4 R 325 IR 1
T ML Ty (B AL vb S 2 i 55 ) ml ] i
/MBS LT CD40-CDA0L R 4t , 35 A% IPF K
FRUA P IfiL /AR CD41,CD62P ik 7K - K PAI-1,
FIX \FVIERIA K | B e i ) RE & 5 0T 4E 22 1PF
B,

TG BEAEIR YT B0 1Y ol R vh T 22 i 0
UERVR L D RE R 536 AR AN R A o
I B R A B AL RE 1 B0 LA SRR SR U
[ R AT T TR o BEAE IS 22 % vp 24 1
SRR BAR R A2, IR 2 A 2B
PSRtk I 2, PR IE , TPF SB35 AT 78 1AV 245+
TEF A Ak R [l iR o 259 370, 38 3 e
wih  RHIEZH J7  BEE s, 7 10 A 21 BE 22 i I R
FEAR (B ) | SR SE B A BE AR BILRE (AS) RYRCR , B
LSRG AT Y A ik e I A 4 fl, th2h T
YEFIMLSEI EZs, W 3,

5 ING

£ b 72 TPF Shfe i rp | R BRI B PR HC A
TR A RBR A TR 22 Set/NSEA mR 2
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BT 5T e B, MR R B SRR E L4 S BLM i
S R H B ) BLARR AR B4 A N TIPF, AT RE S
BRI IPF SIS ALY, 78 IPF S i
N, BLM 175 A5 R A AT PR A ] A
5 NS TPF g B3 B0 B oA AR, R ook
R (SN ) = 7 NG~ o UL 1 7 N B e (1
FE IPF Shi R AL (0 DAk 7 vk v, il 20 25 B i AR
G2 HYP & 2 e H BB PEAL 7k,
BeAh, ] LLAE B 3l 6 — AR AE il 22 55, il
AE I AR A \ROS 7K K CT 245 24 48 hr 2t
[ PP AN AR ST O

G4 Fh TPF 175 AR A0 B BLAR 5 26
AR — B W22 5%, Toik 58 4 5 i 2] Jo 1 il 9%
AT PE RS AT 306 PERRAE | 1 L 7E A R P IR G
WA AV E AR S 2 W ) s R, B2 TR S 1Y
BLRPEAL 7 i W AR AR AL BG4, BT LR 5 2
AW IR Z BB LB TPF SRl i Ny
I, HETRFGEE ST IPF shisial s

PAPYES “ 5" B ST o 32, 0 T op B < iz < il
R AR IR B9 S @ L ED . TPF Sh R
NG ERIEAT TP BE " M RSO T, BF
FEBT Y P THLARUE 25R 7 ROR
FEACRE i B2 FRURIRIR ” BA% O Be I He v ik
ZHBRIRYT G R A, R ok LA IR AR
A 5 PR TSR A5 45, t Sr B IEZS 5 1Y TPF
SRR AR A A [ R PTG G | E— P IRR
HERZGIR YT IPF A 202 W) b H AR A FTRE A
IPF A4 L I8 TR Y 32 A i =R Ik il <R
TIE (B R SAE | R R AIE B iR UE S R UE AT
g P R BRI SR IR BRI AN A 22 52 3
RO B R A B, 855,
SRAEAETORE A bR v 5% 1k D T L 0 38 7 A
Fabn . AR UE AN B R AR G, [R] L 3
LAppe AL 22 RGNk, Wi,
TEAR S WAL I | 7T 368 5 e P 2 5 2 245 ) 15
SFHORB BAR PR, 45 & BN I Atk &

R3 P BRI

Table 3 Mechanism of intervention of traditional Chinese medicine

ih2h LIPS ERERIY
| e ya - NG54 e N Y ” B ~ ‘
PERBLEL 0 iional BT N N BURA 45 b 2% 30k
Mechanism . Related signaling Animal Modeling . L
. Chinese . Model group animal indicators References
of action medicine pathways and selection methods
molecules
(1) MRS /NS b K
IR 2 ML P ALK, s 2 5 5 )
HYP & &1
TGF-B/Smad3 18 (2) li4H 4 HE }2 Masson Yt {3, .
% , fibronectin , /BT H 2R E5 TR AL, Wil i AR S il
collagen I | R JR] BT YR R AR PR A L 3T
vimentin I etk JOU. ﬁ§$§'ﬁﬂﬁﬂiﬂiﬁ ) .
a-SMA JAGTRAP CSTBL/6) NEL. P PN (1) Lung function test: deep inhalation
WO H & 1 MPP6 K 6 ~ 8 AL 2; > { BLM volume and respiratory system )
. . . PR, 22 8 . ; [53]
Tetrandrine TGF-B/Smad3 Intratracheal decreased ; lung weight
Male, C57BL/6] ~. °. - . .
pathway , mice. 6 ~ instillation index and HYP content
fibronectin | 8 weeks, 22 ¢ of BLM increased . '
L ) collagen I | (2)HE and Masson staining of lung
EIE=REANR S vimentin ,a-SMA , tissue ; structure of the lung tissues of
Anti-oxidative AGTRAP and mice were chaotic, the alveolar wall
stress MPP6 genes were thickened, and abundant
inflammatory cells infiltrated and
fibrosed in the alveoli and
interstitial cavity
T , .
o ALY HE St /1 BB AL S
TRP JEiH, 6~ 8 R oy RSO MR ETAECLE A
4 _ > ~ PR, L H [ A5 4 Y2 A5 HE !
Kt &R D P2X7r-NLRP3 ifi 20 ~ 24 g VF BIM Jﬁlﬂx,ﬂiﬂ@/z{[ﬂiﬁa Jik
Platycodonin %, TRPC6 HE staining of lung tissue: alveolar 541
Male, Intratracheal . o L ‘
D TRP channel, Lo septum widened, fibrotic exudation in
C57BL/6] instillation . .
P2X7r-NLRP3 . the alveolar cavity and perivascular cell
o~ mice, 6 ~ 8 of BLM - . . .
pathway, TRPC6 woeks infiltration were obvious in the lung

20 ~ 24 ¢

tissues of mice
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k3
e -
IEALEL o diional Borr o Sikigmbunk KoL b 5%k
Mechanism . Related signaling Animal Modeling . L
. Chinese . Model group animal indicators References
of action medicine pathways and selection methods
molecules
JiZH 20 HE e €8,/ BESY 5L il
Ttk AR ZERL I (a] B 9, th R
HDACT iEffy  CSTBL/GI/D - Uil ERIEANMIE A LA
HEE 5 fl,6 ~ 8 JHlI% # BLM HE staining of lung tissue: thickening
. 1i,collagen [ g . [
Cordycepin ll'l]_’) ACT ba('tive Male, Intratracheal  of alveolar walls, disruption of alveolar 57)
. oll: / I C57BL/6] instillation structure, widening of alveolar septa,
site, collagen mice, 6 ~ of BLM and the presence of abundant
8 weeks inflammatory cell infiltration with
fibrous foci formation
(1) HERE /N LB R A B AL R
FEHE WG B LD A B AR
(2)IZHZY HE Y6, iz 2L M4
JfR0E , Jfi it 35 B, e[ i J52
(3) filid14? Masson Je @ . fili S AF X fie
i EMT LA 2 B i, e U 4k 3 A AR
Inhibit EMT e (4) L4 HYP Sy g
miRNA-21, let-7d C57Bl/é N (1) After modeling, mice’s fur had
T MHEER J TGF-B/Smad &8 Jiin SAE N become dry, disheveled, their spirit
Astragalus 18, a-SMA bi\‘9’ F'ZIY ’ # BLM were low, their activity decreased, and
total miRNA-21, let- M~ale g Intratracheal their body mass decreased (s8]
flavonoids 7d, and TGF-B/ C57BL’/6 instillation (2) HE staining of lung tissue
Smad pathway, ice. 8 ks of BLM inflammatory cell infiltration in lung
a-SMA mmleg, ;v;ee 5 tissue, collapse of alveoli, and
- J thickening of lung interstitium
(3)Masson staining of lung tissue;
collagen proliferation in the area of
pulmonary consolidation was evident,
with collagen fibers forming clumps
(4) Lung tissue HYP content was
significantly increased
(1) IR REREI . KB PEF (PIF
EF50 HFEA
L) e el (2) 241 Masson Je (s, K BT
oty MRLOIOR SR, s R R R R
Shengxian ’SOCS3 N 6 ~ 8 %, 7 BLM LA )
Huaxian STAT6/PPAR-y (200 + 20) g Intratracheal (1) Lung function test; PEF, PIF, and (2]
Fang and lts athway . T-6 Male, SD rat, instillation EF50 were all decreased in rats
Deconstructed TI()‘F-BIY’SOCSi 6 ~ 8 weeks, of BLM (2)Masson staining of lung tissue:
Formula 7 SdCé3 T (200 +20) g abundant cord-like or flaky blue
collagen fibrillary deposits were found
in the interstitium of rats lungs
Ve A (1) WHA14T HE S (o /U411
Wbt kg SRR W3 B 5 LN
Regulating JA AR 2 B TR
macrophage (2) FliZH 2 Masson Je 8 . /)N BRI 2
polarization JAK/STAT 3@ %, JE YA JEL it o 35 ,ﬁ%@éﬁﬂﬂﬂfé
IL-10 IL-4 IL-6. I . 8, KT R A
MR LT E TNF-a, p- BALB/c /MR, B (1)HE st?unlng of l.ung tissue :
Platycodon STAT6 .p-JAK1 17 ~22¢ A BLM stm.lcture of mice lung tissues appeared )
. JAK/STAT Nasal twisted, with thickened alveolar walls 63
saponin E Female, . . AP
pathway , IL-10 BALB/c mice inhalation  and abundant collagen deposition in the
IL-4 IL-6 [ TNF- 17~2¢ ’ BLM interstitium

a, p-STAT6,
p-JAK1

(2)Masson staining of lung tissue :
alveolar walls of the mice lung were
thickened, alveolar septa have

collapsed, and there were infiltration of

inflammatory cells with abundant
deposition of collagen protein
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&ZR3

by OREEE e
UL RN S N L Lo e — oy
elated signaling Animal Modeling

Chinese .
. pathways and selection methods
medicine

Mechanism . L .
. Model group animal indicators References
of action

molecules

(1) iRl . KB PIF \PEF
MV EF50 ¥
(2) g4 HE & Masson 448 . K
SR ZH TR K i e i 2
1Z T {A, TNF- HEPE,SD K 5 Py (3) Micro-CT 7R : il 414 H B ROR
gy CIFNILB BLTHER, S AR EERY R B
Shengxian PA]{IL—IS 4 ]S/IZ?O iS];O) g ( l)[l\}}l\rflg fur;cté(;lséest; PIlF, PEF, (6]
optosis, ale, rat, . . , an were lower
TNF-o \IFN-7y | 7 weeks, mosfugit;[)n (2)HE and Masson staining of lung
IL-18 IL-18 (200 = 10) ¢ tissue ; large amounts of collagen were
deposited in rat lung tissues
(3)Micro-CT: lung tissues showed a
large gray-white high-density shadow
and ground-glass changed

Intratracheal

Decoction

i 2 (1) B0 /N R R S A, B
BT KA 1 S K
Inhibit cell (2) ffiZH 2 HE 3y fa /)N U v e
apoptosis SRJRE M 7 M, R A M2
J 323
Jaid (3) It 21 I\H’[aison %ﬁc‘@ : /!\ FRUi
‘ CSTBL/6 ‘ éﬂ?ﬂﬁiﬂﬁt)ﬁﬁéﬁﬁ% ‘
FEAI AR PI3K/ N KAE T (1) After modeling, body mass of
Qidong Akt/mTOR (20 + 2’) i BLM mice was significantly reduced, hair
Huoxue 1 M;le &  TInwratracheal  was lost, and the amount of activity
Decoction PI3K/ Akt/ C57BL’/6 instillation and diet decreased
mTOR pathway mice of BLM (2) HE staining of lung tissue: alveolar
‘ walls of the mice were thickened,
(202) ¢ alveolar cavities were narrow and
collapsed, and there were extensive
infiltration of inflammatory cells
(3)Masson staining of lung tissue ;
abundant collagen fibers indigo
staining in mice lung tissue

(1) R B AR GLBCR H 1M, 8%
B, T e B SRR , i S 4
R
(2) iZHEU HE e (. S0 RE Kaf
ERESNE B AN SR AR | SN/ INIf
Bk
(3) filigH 2! Masson Yeft, . 372545 ]
L i ] e 3 B R €0 D
Tt 214t
. SD K N 4 EX e HZU HYP 14
g pEpety | SP SR gy (ORVRECRIN IR VP SR
. 10 ~ 12 J&#%, o (1)Rat lungs showed scattered
Fuzheng becline-1 25 ¥ BLM X .
(200 £ 20) ¢ hemorrhage, black bruises, increased (70]
Tongluo Autophagosome , Intratracheal .
. Male, SD rat, R lung weight and hardness, and a
Formula p62 and becline-1 instillation
rotein 10 ~ 12 ¢ BLM nodular appearance on the surface
prote weeks, ° (2) HE staining of lung tissue
(200 £ 20) ¢ inflammation cells gathered around
(S bronchial and vascular walls, and outer
layer of small blood vessels expanded
Promote . .
autonhs (3)Masson staining of lung tissue:
autophagy abundant blue-green collagen fibers
appeared around bronchi and
alveolar septa
(4) Lung coefficient increased, and
HYP of lung tissue increased

Le7]
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h2 AR 58 B
: | 2 4 SILYb: AT - . _ .
PRI diional BaT - mER E#onk BT e 230k
Mechanism . Related signaling Animal Modeling . L
. Chinese . Model group animal indicators References
of action . pathways and selection methods
medicine
molecules
(1) ERELERBHHLALIE 3 LR BIE
WA A
(2) BB R IRALER HE e 2 Rl
SR LA JRFE i
TP g L M A L B
. N 3 N < Bt A
HIRKLCEN i so ko mE D K
s g Beclinl 5 LC3B, 5 (1) At the end of modeling, 3 rats were
i I H s 7 .4 S, % -
T ” IL-8 'TNF-a randomly sacrificed to observe the
Yifei Sanjie (200 £ 20) g Intratracheal . . 7]
Autophagy-related R pathological conditions ‘
Formula . Male, SD rat, instillation L .
genes Beclin-1 (2) HE staining of lung tissue after
4 weeks, of BLM + . . .
and LC3B, IL-8, (200 + 20) ioarelt sampling: degeneration, necrosis, and
TNF-a - 8 “f’dri ¢ shedding of ciliated epithelial cells in
.br.‘r:‘ot‘e the bronchi of rats, accompanied by
trrtation extensive inflammatory cell infiltration
around the bronchi, disruption of
alveolar structure, thinning and rupture
of alveolar walls, and enlargement and
fusion of alveolar spaces
(1) BRI A oK TR,
REHUIRAS 22 , B A A HORLEE , 90 K
ETY , 1S KT 3¢ A5 1B
H AL, W 5 2 R e
" v i3 e (2) Jif CT - K U S BIAEEA] , A B0%
(e R . ’ e iy ’
NI %m‘”&ﬂfﬁ Wistar KR, S 1 BRI 5% e W o A i AR
i AR % ,PAR-1, = B : ‘
PRt 8 ~ 10 JAil%, NS (1) After modeling, food intake and
VIR SFMC ,FDP I BLM |/ aner mate 0 Trare ¢ 7
y . (200 £ 20) ¢ water consumption of rats decreased, 75
Xueshuantong Coagulation Mal Intratracheal heir siri | heir fur b
imection cascade palhway ale, instillation their spirit was low, their fur became
mee ’ Wistar rat, yellow and rough, some rats hunched
PAR-1, of BLM . Ry
SFMC _FDP 8 ~ 10 weeks, their backs, their lips and claws turned
N (200 £ 20) ¢ dark purple, and a few experienced
nosebleeds and difficulty breathing
(2)CT of lung: lung texture of rat was
blurred, with dense shadows and
honeycomb-like changed
THEEREL (1) SR JCBURR S e , % % 5
e R 7% | P R e , 346 £ 0/
Regulating Ithe (2) T 28 7 Rt BE G v , A
blood clotting JEARELH LIRS A S5 LK i 3 565 14
pathway LI/ I 4 S A
LFURANMIIE 2 , 18] 5 D) DL IS 2T 24
PE 55 28 FTSEIE TR KR
STARURY, LT A S B 56 T
(3) BV KRR 7,14 28 KHlL1Z
HYP & 4 e
i3 (1) After modeling, rats appeared
AR HIE Wist ) j(,Ef lethargic, with yellowing and shedding
IME% )7 CD40-CDAOL & lfagr i ﬁ?‘ SN fur, difficulty breathing, and
Yiqi Yangyin  4t,PAI FIX [FVI (180 = nz(); ’ 1 BLM reduced appetite )
Huoxue CD40-CD40L M'_l & Intratracheal (2)Pathology demonstration: on the (76
Tongluo system, PAI, Wtd e,‘ \ instillation ~ 7th day, alveolar septum was widened,
Formula FIX . FVI 6 Nlbgdr rdk’ of BLM inflammatory cells were accumulated,
(180 iwgg)s’g and edema was seen in the lung

interstitium; on the 14th day, alveolar
cavity shrank, inflammatory cells in the
cavity decreased, fibroblasts increased,
and collagen fibrils proliferated in the
interstitium ; on the 28th day, alveolar
septum collapsed, and abundant
collagen fibers were deposited, as seen
in fibrous scars and honeycomb lungs.
(3) Lung tissue hydroxyproline content
of model group rats at 7, 14, and 28
days significantly increased
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AT I AR A5 DY A R R A 5T 1 T R A
M P GG BB AL A 7R 28 BLM #4715 %
J& , R Bl By 3R AT 0 T Dk R R A DS BREK B i
S IR R, 17 BERLPE A i), AL 42
“EHE R Y] TS TE S 5 L IJCHE N 3K
MR PG A B AT bR AT 22 A A T B RS B
APPSR R B ATA v B2 R AR

PEZ5IR97 IPF RUR I A BAR P R 25 AR
IR Y A € SO e o =T ) U G B U
2 7 BURBR 25X IPF SRR RT3, 0
HZIRYT IPF 9 ELRAE AL, 2 3h i L i oY
MY E S E Y R R I AR 25 0 & S 1 ¢
HARIE . ZE BT TP EE 25957 1IPF SR BIR
2T H A5 52 BB B SO TE, HAb A
A B AT R R T VR Y Bk 2l
B IR FT R T 5 3 I S v O A
BRI OC R, SR 25 7R 24 Jy h AT fig
REHARIT 1P H AL B A1 5] 284 IR A 25
ZA, T2 FIIE R N Z RS TEL A 223
FARE FARIT BN, 45 W 259 9 A FTERAS mT /N
ZAHUH EAR R P B R SEREER 2 IPF 1Y
R HLHRE 5, e N 2 259 3B R L Z B
R OC BRI 253597 1IPF R se ],

SIS EIR ) B 2 B 0= TR IR, 2
AR BB IR A IR, I R i AR H AR AT
UK, $ H IR) BEIEOR ) 8 8, AL AT A A
2 IPF i BRR LAY Sh A | FEm LA 245100, 5
WESTRL, R R TR BE 209097 IPF BB R,
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