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B E: BY HTEHI-5 (drmeniacae Semen Amarum-Sophorae Flavescentis Radix) K5 25 S 1045 & PE M £ 4
k. (idiopathic pulmonary fibrosis, IPF) KEMERIIER, FFRFT ARG, 5% SD KREEN 5 X BEA ., BRI, g
JESEEA (200 mgkg) MAMEHL-HSE. h. AR (1. 2 4 gke) 4, RA—XKEEMERBRIRER (5 mgke)

B 77 @S IPF KRB, A TAWTTE, RAFAKRE-FD (hematoxylin-eosin, HE) Fl Masson G tf 0 2 fili 2H 217 £ 2%
OAR; ELISA AU 37 A i 6L ¥ 3 % A JRg R BB Rl F--a (tumor necrosis factor-a, TNF-a). 408/ %-1B (interleukin-1B,

IL-18). IL-6. ¥fH% 2 Chydroxyproline, Hyp) 7K°F; TUNEL He @i i 3 105 s S v e MR 4H R b o-F
WHWIEIE A (o-smooth muscle actin, 0-SMA). LA A (collagentypel, collagen-1). #Fi%E&# H-1 (fibronectin-1, FN-
1) 13815 ; Western blotting Rl filiZH 21 p-p38 .« W R 14 41 i 717 5 I 7 185 (phosphorylated extracellular signal-regulated kinase,
p-ERK). MFRAIL c-Jun & F A 5% (phosphorylated c-Jun N-terminal kinase, p-JNK). B 4Hfli#kE2J8-2 (B-cell lymphoma-
2, Bel-2). Bel-2 #H9% X 22 (Bcl-2 associated X protein, Bax) ik, R FWAKET-B1 (transforming growth factor-p1,
TGF-B1) 55 NIFRAT4E40M (MRC-5) @IARIMERY, 45 THH S S L METHUGE, K CCK-8 vkt U4 Mk vE i
71; TUNEL S ampii T, S ek a-SMA. collagen-I. FN-1 f{1ik; Western blotting 15l p-RAF. BER{L
22 R4 yE B TS (phosphorylated mitogen-activated protein kinase kinase, p-MEK). p-ERK. 4ifig &l #& 1 D1 (Cyclin
D1). M MuAZPTIR (proliferating cell nuclear antigen, PCNA). Bax. Bcl-2 FEAF L. &R  AAsSLIGT, SXIEAE,
PR A L (P<<0.01), IZHET )5 & LAt ESR £t = (P<<0.01), 243t B R 2 A VISR L i g6 I it
JE KR it 2H 2340 B T 3R BRI (P<<0.01), I A iy e 28 0E R+ 7K P 1 (P<0.01), iZHZA 9+ 0-SMA. collagen-
I. FN-1. p-p38. p-ERK. p-JNK. Bcl-2 EHAFLEE Ll (P<0.01), Bax EAFXEE N (P<0.01); SEMMALE,
FHEAAR BT ET & (P<0.01), A0 & LA 5% 1C (P<0.01), MZAZUREARAZINRSE, A
LURAT R T (P<0.01), IMiE K MtERENEI - 45 H /K F K (P<<0.05. 0.01), ffiZHZIH a-SMA. collagen-I. FN-
1. p-p38. p-ERK. p-JNK. Bcl-2 FEAFZEZEFETIH (P<0.01), Bax EAXZDEE LI (P<0.01). R4bszIGH, S
PR, BV E R (P<<0.01), AR T2 FEIL (P<<0.01), a-SMA. collagen-I. FN-1. p-RAF. p-MEK.
p-ERK. CyclinD1. PCNA. Bcl-2 EHEET# (P<0.01), Bax EARIKLMEK (P<0.01); SHEALE, H-ES5%
1% BA K RAF #5177 GW5074 -7 J5 40 B B BE5 1 P (P<<0.05. 0.01), ZHAEIHT-FRTIFHE (P<<0.01), a-SMA. collagen-
I. FN-1. p-RAF. p-MEK. p-ERK. CyclinD1. PCNA. Bcl-2 f H&IEFEK (P<0.05. 0.01), Bax fEHKIET & (P<0.05.
0.01). 5 A Zilid i1 RAF/MEK/ERK 15 5@ %, #0H|SRE SR 04008 58 DL R AR SEA IR T, AT R 4%
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Protective effect of Armeniacae Semen Amarum-Sophorae Flavescentis Radix on
rats with idiopathic pulmonary fibrosis based on RAF/MEK/ERK signaling
pathway
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Abstract: Objective To explore the protective effect of herb pair Kuxingren (Armeniacae Semen Amarum)-Kushen (Sophorae
Flavescentis Radix) on bleomycin-induced idiopathic pulmonary fibrosis (IPF) in rats and investigate its mechanism. Methods SD rats
were randomly divided into control group, model group, pirfenidone (200 mg/kg) group, Armeniacae Semen Amarum-Sophorae
Flavescentis Radix low-, medium-and high-dose (1, 2, 4 g/kg) groups. The IPF rat model was established by one-time tracheal instillation
of bleomycin sulfate (5 mg/kg). After drug intervention, the pathological changes in lung tissue were observed using hematoxylin-eosin
(HE) and Masson staining. ELISA was used to detect the levels of tumor necrosis factor-a (TNF-a), interleukin-1p (IL-1pB), IL-6 and
hydroxyproline (Hyp) in serum and bronchoalveolar lavage fluid. TUNEL staining was used to detect cell apoptosis in lung tissue. The
expressions of a-smooth muscle actin (a-SMA), collagen type I (collagen-I) and fibronectin-1 (FN-1) in lung tissue were detected by
immunofluorescence. Western blotting was used to detect the expressions of p-p38, phosphorylated extracellular signal regulated kinase
(p-ERK), phosphorylated c-Jun N-terminal kinase (p-JNK), B-cell lymphoma-2 (Bcl-2) and Bcl-2 associated X protein (Bax) in lung tissue.
Transforming growth factor-f1 (TGF-p1) was used to induce human lung fibroblasts (MRC-5) in vitro model. After intervention with
Armeniacae Semen Amarum-Sophorae Flavescentis Radix containing serum, cell proliferation activity was detected using CCK-8 method.
TUNEL staining was used to detect cell apoptosis. The expressions of a-SMA, collagen-I and FN-1 were detected by immunofluorescence.
Western blotting was used to detect the expressions of p-RAF, phosphorylated mitogen activated protein kinase (p-MEK), p-ERK, Cyclin
D1, proliferating cell nuclear antigen (PCNA), Bax and Bcl-2 proteins. Results In the in vivo experiment, compared with control group,
the body weight of rats in model group was decreased (P < 0.01), the dry wet mass ratio and lung index of lung tissue were increased (P <
0.01), the lung tissue showed significant inflammatory infiltration, thickening and edema of alveolar space, and the cell apoptosis rate of
lung tissue was decreased (P < 0.01), the levels of inflammatory factors in serum and bronchoalveolar lavage fluid were increased (P <
0.01), the protein expressions of a-SMA, collagen-I, FN-1, p-p38, p-ERK, p-JNK and Bcl-2 in lung tissue were significantly up-regulated
(P <0.01), while the protein expression of Bax was significantly down-regulated (P <0.01). Compared with model group, the body weight
of rats in each treatment group were increased (P < 0.01), the dry wet mass ratio and lung index of lung tissue were decreased (P < 0.01),
the pathological changes of lung tissue were significantly improved, the cell apoptosis rate of lung tissue was increased (P < 0.01), the
levels of inflammatory factors in serum and bronchoalveolar lavage fluid were decreased (P < 0.05, 0.01), the expressions of a-SMA,
collagen-I, FN-1, p-p38, p-ERK, p-JNK and Bcl-2 proteins in lung tissue were significantly down-regulated (P < 0.01), and the expression
of Bax protein was significantly up-regulated (P < 0.01). In the in vitro experiments, compared with control group, cell proliferation activity
in model group was increased (P < 0.01), cell apoptosis rate was decreased (P < 0.01), a-SMA, collagen-I, FN-1, p-RAF, p-MEK, p-ERK,
Cyclin D1, PCNA, Bcl-2 protein expressions were increased (P < 0.01), and Bax protein expression was decreased (P < 0.01). Compared
with model group, Armeniacae Semen Amarum-Sophorae Flavescentis Radix containing serum and RAF inhibitor GW5074 intervention
resulted in a decrease in cell proliferation activity (P < 0.05, 0.01), an increase in cell apoptosis rate (P < 0.01), a decrease in the expressions
of a-SMA, collagen-I, FN-1, p-RAF, p-MEK, p-ERK, Cyclin D1, PCNA, Bcl-2 proteins (P < 0.05, 0.01), and an increase in Bax protein
expression (P < 0.05, 0.01). Conclusion Armeniacae Semen Amarum-Sophorae Flavescentis Radix exerts an anti-IPF effect by
regulating RAF/MEK/ERK signaling pathway, inhibiting inflammatory response, suppressing cell proliferation and promoting cell
apoptosis.

Key words: idiopathic pulmonary fibrosis; Armeniacae Semen Amarum-Sophorae Flavescentis Radix; RAF/MEK/ERK signaling

pathway; inflammatory response; apoptosis
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Jil AF LAk 2 B 22 o (8] 5 EE A — Pt v 4 i 1
[ 5 P Mt -3 o ERIAN B iR K] 75| P it 0 1) Jo 2
Y APR N e R i A 44k (idiopathic pulmonary
fibrosis, IPF), 3L AR g i F- 44 M i 2 19
AN AT I FEDTERMS), PR 32 BRI IR
WX B8hEe /1 T T, TEEZE, 12IiE 2.5~
5 LTI, HET R GPeTT ARt AR S e ik e
A, {H 2 Fh2ginas e oz T 8CA TR, 3 HA R KRN
FEEEI, R, H AR SRS IPF 251,
BRI HAITE . ZEIR. 2SN, ElRK
MR BAEMAE RIS, 1sHfEgE 255K IPF
BYRYT 7 S 2 H BT 7T — AN E 2T [ o121,

URAZH H AR T B, RRAS v i e S
14 Cacute lunginjury, ALD JEficf4Eib BA BE M
Pra . PUMA AR, R H 7 i A1
W5 2R, SEER RITIRE. R
K. HEE, MERE. KRN REK, @EREFZM
TEPE R, S AT T AR G B AR Y- 2
HA MBS S T OIE S B B R . i
Al TRREZAE AU, A]IE s ) A A K A
“f-B1 (transforming growth factor-B1, TGF-B1)/Smad
& 5 @ B% #0528 BT # 6 C epithelial-
mesenchymal transition, EMT) 12, Ja4 M50 48 i
S Y00 BACHE FUESE 1w S A A AL
SNE N S e BB E L Y, FEPLAR S PR
PR E . PO AR Y S 2 07 THAE H U8,
7 23 U LATE B NAZ O IR, HAE PR O 8 2,
BAEVUREE. PiR. RELIGIT IS A 411 2
FAEUO, S A S @t i TGE-B1. p-
Smad2. p-Smad3 I, LM IBIAIER F -
(tumor necrosis factor-o,, TNF-o). 44 -6
(interleukin-6 , 1L-6 ). % T M — & b & & i
(inducible nitric oxide synthase, iNOS) HJFRIE KL
3% IPF /NI Z475200. RAS/RAF/42 5 i
1 AP B (mitogen-activated protein kinase
kinase, MEK) /44 Mz 5 178 (extracellular
signal-regulated kinase, ERK) {5 5B IPF HfFE
TP RCET HE AR L) S G T OC R OGN B P20, AHH
FAIHT RAF/MEK/ERK {5 5 HiR T # A -5 S
Pt IPF B94E H L] .
1
L1 EIS5 4R

SPF Mt SD K, fA&iE (200+20) g,

T H T H ERNR sy, WAHES SYXK (79)
2025-0001, f 3d jEhFET 7 2 ERCR 5
B, TAFRZANZIR 20~25 C, FXHEEN
40%~60%, 12h Y/ B, s E h3EEik
Ko REWAETHERRRZEFC T ELR M
e (b5 TACUC-NYLAC-2024-263).

MRC-5 Nl 4F4E4 i)l H BNCC Al .
1.2 #Ht

AT (L5 2305414). S (L5 2410144)
T H T E PSR R A, &7 E R
rh B2 27 B A BH B0 0 0l 8 5 Dy ¥ 2RORHEL 0 1L Aty
Prunus armeniaca L. var. ansu Maxim. Ft) 18 il Z
F DRHEY T2 Sophora flavescens Ait. YT AR .
1.3 Zam5ils

R R R (T85 R004917) T _LifE 5 Bk
SHAREIR AT KR IL-18 K7 & (525 ER0001)
KB IL-6 iR77& (525 ER0004). KKl TNF-o if7
& (155 ER0007) M F AN A2 AR BRA 7
BIHEER (hydroxyproline, Hyp) i{#l& (185 IM-
01714R D 1 BYL75 ft S AL RHE A IR A 7] s TRUAR R
1 H (collagen type I, collagen-DFTA (575 AF7001)+
21 3%E & -1 (fibronectin-1, FN-1) Fiik (%5
AF5335) . a- I WINLE)E H (a-smooth muscle actin,
0-SMA) Hifk (185 AF1032). p-p38 Pifk (H55
AF4001). B itk E2J87-2 (B-cell lymphoma-2, Bel-
2) Pk (385 AF6139). Bel-2 #15¢ X B (Bcl-2
associated X protein, Bax) $ifk (25 AF0120). H
71 % -3- T R It &L B8 ( glyceraldehyde-3-phosphate
dehydrogenase;, GAPDH) #if& (1%%5 AF7021). p-
RAF Jifk (125 AF3065). p-MEKI1/2 ¥ifk ($25
AF8035). ZHiJEMIE A D1 (CyclinD1) Pk (t
5 AF0931). M4 PR (proliferating cell
nuclear antigen, PCNA) Hifk (155 AF0239) WH
£ [H Affinity A7) ; p-ERK $ifk (385 CYS5277).
AL c-Jun ZIEAK U N (phosphorylated c-Jun N-
terminal kinase, p-JNK) $ifk (35 CY5541) JWH
¥ Abways AFE]; EEAERBATE (85
KGB5303-50) M HLI5 JLAE AEHARA IR A 7 5
BCA & EGIE (185 Z1105). i E ks
MR (525 PS108P) W H _HilgHEse MR A RA
ml; —iEBR POE R RS (5759 PG212). &
PR K R (575 G2152-11) HdkKithig
BEEZZ PR ($95 G2154-1L). PBS ZEiik (525
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G4202). fE-IMIE (Ti%5 G8003). HHRFEH R
H (RS G4003) . FE 2 R A AR TE AL (% EDTA,
L, B85 G4021). CCK-8 il & (F25 G4103).
DEME(1%'5 G4515)04 B B 4L /RBHEA TR A F] 5
TUNEL {78 (585 ret-50R) W E B Z 54k}
HARAR: TGF-p1 (#'5 HY-P7118) WHEE
MedChemExpress A #]; RAF lIl5] GW5074 ($&5
GW5074) 3 EilgE m REVEAREGIRAR; —H
FN (375 D6370T) W H AL i1l B IA B A R
AF]; TUNEL 4HfdE TR AA & (525 G1504)
6 R AR AE MR TR AR R Je i (175
H20133376) W H bt e e 2pl i A R A R .
1.4 X5

FA2004 HLF R (EifEsk 5180 PR 2EA 8
HIRATD; BGA-101 RS 5Hrd (MM F4
YIE AR B AR IR AT D; Aperio LV1 B4 Fr493#1%
(PRFEBMARGA RAFD; IX73 BRI B 56 B
(HZA Olympus 7 ); D-16C H¥4 % 85001 HF 100
RUEIR IS FRFE (FEZ[FH Sartorius A ); HSV-12 #7K
Wi (EsEFEFAR)D); BBS-SDS AU T.1E
& (M ZRTZTHEARARAFD; VICTOR Nivo £
Z IIGERE bR (4% Perkin Elmer A #]); 1780164
H-80 CUKH (HHIEE/RAFD,
2 7k
2.1 EFC-EHSREBIBENHIE

RIS 9g. 75 10g, A 10 f5E/KR
78 45 min J5 AT 30 min, JE1L; FNA 8 fiFE/KHL
& 20 min, JEIL; A9 2 RIEVR, WKAEE 1 g/mL.

B¢ SPF 2 bt SD K 16 H, BN N H
MRS (4 ghkg, M TIRKSRGHER
215 4, B 8 . LML THMAY), TH
PO THERBINAER K, BIES 1R, BN
7d, RIRGHEEEEEIK 12h, KREKBESEF
BIBKCR L, B E . BB R, RIEE T 37 C
KA 30 min, 4150 BAE M.
2.2 ARSI
221 WIS d. EREYGZ)  SD KRR NP
7R S5dJE, MAANIRAE (n=7). BRH (n=
7). MEAREEA (200 mg/kg) H (n=6) FIFEA/-FF
Z%. . EFIE (1. 2. 4g/kg, 0 BIA S TFIRR
LG 0.5 1. 265 H (n=6). (EEIYIMEEL
LR, B AR % 25 25 L2 R — R R T
MER KRB R (5 mgkg) KI5 IPF KR

BU23-25] 5 HEZEL DU N SRR AR AR B 2R K . KRR
PUAR BT R RAR . WA, AL AT REZH RS A 2H
RAEL T HRRAOIRAZY, 454 HE. Masson 44t
o i IA) 5 AE A JER WU B I 0 2 A 3 A R
i, $&7 IPF i AR AU M S R Iy o SRS RN ) 5 TR
WFES5d, RIGSLEHHLE THMNZY) (10mL/kg),
Xof R ZH RIS R 20 2 T S5 AR AR I AR B R K, 1 Wk/d, i
4rea7 15 d.

222 KEAERENE BERMERIFE, R0
RKEHRKRIFEHIRES . R BEE. GhEE—
FABDLIARA,,  FE53 AL IE AR HT S5 BOM AT Id SRR B
(N

223 KERIMIE KSR TNF-a. IL-1B. IL-
6 Al Hyp /KPRl KR 20k 2% B H2 8440
mg/kg) BRI 78 7 B R s, HEATIE SR I,
4 °C. 2000 r/min B 15 min, 7B IME, BT
—80 CUKFEHIRATAREM o I FH K B B EHE N
SO, T JEIENTUA T IR 2 M 3~4 mL,
MY 3 REWET B0 F, fRIERIRENL
E=80%, T80 CLRAFFFM. #&MRA Ui+
e M3s R EEve i TNF-a. IL-1B. IL-6 F
Hyp KF

224 KEMALUREEME K BRBREE ST M
i, R RSN, B il 4% 2 58 H i [
E, £, Y FE34T HE. Masson 4effy, f%H#
F 1. 2 AnEN 2 Szapiel I Ashcroft P57

%1 Szapiel iES 3%

Table 1 Szapiel scoring scale

Szapiel {¥4 o
Tt 58 0
B A, JREs IE ST WAL AN MR, T 1
FUNTF 42 Jiti 20%, Filivfd 45 K4 R BUE 5
FREE GV S, AR THIRR o5 4 i 1) 20%~50% 2
A, AR AR KT A 50% 3

&2 Ashcroft IE9 3R

Table 2 Ashcroft scoring scale

Ashcroft P43 P4
IEH figH 21 0
i B = A BE L/ A 2 1 S 1
iy R o R, A 2R G5 0 TG B SR 2~3
AAEINE, MEMWHEZHR, ERAHEFS/NT 4~5
iARipeR
ARG R T AR, ARAR, AR 6~7
TE Ak
TWARET YAl 2, BNl 2H 23 40 P ZE SR Ak 8
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225 KRMEZRFEEIME  BUKR A TImAA,
F PBS T, JEARR T SRR e R, 2
BFE; BT 80 CHAH 24 h 216 ¢ i & )5 FIRFR
SETE, WNTE, THE MR EON I H R g
L.

it B 6 450 = it 20 0 5 /K R A TR
2.2.6 TUNEL el ok b i 20 23 48 P T2 1 O
M HEUA Y], 4 IR S vl B e,
TUNEL X7, 37 ‘CH#¥ & 2h, M DAPI 4% &
10 min, 7EZGRME FMEAREREG, FH
Image J AT 747
227  AEROGERMIGAHZH o-SMA. collagen-
I, Fn-1 HEARIA  HBOKRITHLSUAEY) v, &6
Kb PUEEE. @EE, Zilk A 10%F 05 H
B HE M 1.5h, #I0 collagen-1(1 : 300), Fn-1(1 :
3000, a-SMA (1 :100) bifk, 4 CHELR; &K
H, FE—4T, W=t (1:50), =EiREFE 1h,
N DAPT B E 10 min, PG KB
P, iR 9O BB S IR
2.2.8 Western blotting £l Jifi 20 1+ p-p38. p-
ERK. p-JNK. Bcl-2. Bax FRHAFRIE HOKRMA
21, T4 PBS Mo By e ik, LRI E TR AR
170 FREL 2 g IAHZE, INNTRA I RIPA 2R (&
T A ) SR B FR IR, AR KA 7
IPRERERRZHEZA, 4 °C. 12000 r/min 250> 15 min, HX
&, KM BCA VENE HEHWKE . EEAFEME T
ot FE TR RN - TR N MG B & Bt i Lk, 5 % PVDF i,
FH B PR A 10 min, TBST #:i% 3 e, N
AN—¥i, 4 CWAER; TBST ¥k 3 Wa, MA
¥, =FEWE 2 h, TBST #i%)5, A ECL L
RG], HATEOC R .
2.3 {RHhELE
2.3.1 4fulE3E MRC-5 405 10%06 4 3%
) MEM £57%3&, T 37 C. 5% CO, 4l ks =48
R
2.3.2  CCK-8 yEA M40 A 71

(1) B/ EF M MRC-5 41835 71
QR BUWEA KA MRC-5 4L 5 X 103 /4L
BT 96 fLAR T, KEFF 24 h J5 O T IMIEH 77
FEYURAIMY 12 ho WRFFRTFRUE, PBS YRIRAIM 2 X,
SAIIIN 1.25%. 2.50%- 5.00%- 10.00%- 20.00%-
40.00%- 80.00% 175 A5~ -1 2 & 24 i, X HRZLn
AANEZEFRE, A% 4 MR, B TR

FhRE % 24 he IO 10 uL CCK-8 ¥, W HE 2h,
SR FH BRSO 52 SO (4) fH.

(2) EB/-ESFHMIER TGF-pl FFH
MRC-5 ZHAEIE IR BU A4 KA H) MRC-5
R, LA SX103AN/FLEERRT 96 LAk, 1597 24h
J& B T LIS R 7R YU AN AL 12 ho 0 B X R4
BRI 5% - S A MG 10%E A71--
W2 E 2y MLE 40 RAF 01171 GW5074(5 pmol/L)
Ho WFREFR, PBS Velkgiif 2 /k, xRN
B 10% K B2 E Mg 3R IR 2k, BBV ZH DN S ng/mL
TGF-B12O2AIE 10% K B2 A IMIE 55773, 5%
A -ESEAMEHNAN 5 ng/mL TGF-B1 A&
5%E M-S E M 5% KR A MG K59
2, 10%E /-5 S E 4 MIEHMA 5 ng/mL TGF-
Bl A 10% v A5 A= - 77 2 &5 24 ML 1) 35 97 2k
GW5074 AN 5 ng/mLTGF-B1. 5 pmol/L GW5074
AT 10% K R 2 A LS s FR 3. K598 24h 5,
A 10 pL CCK-8 ¥, W E 2 h, RABEIRAGE
B A 1.

2.3.3 TUNEL AR ARIH T-15 0L % MRC-5 4H
MM T EGER T 6 fLIRH, %8 “2.3.2 (2)”7
TR kAT o LRI B, 10 24 h )5, PRI A,
F 4%% B HEEE E 15 min, IO TAEW 100
ul, 5 20 min; % b1 TUNEL 7778 25 441, 37 C
§H 2h; 00 DAPI 477 & 10 min, T26 25
B PSR, A Tmage T #8447 04T -
234  RIEHRIEIERIN a-SMA. collagen-I. Fn-1 &
ik I “2.3.2 (2)7 TR AT A 4RI AL
H, Tl 24 h J5, AN 4%2EHFEE SR 15
min, JIA 0.5% Triton-X 100 &% 20 min, FEHE N
I 10%4- 1% AR A E I 1L.5h, #in—dt, 4 CH¥
B Wm—bt, ZEWE Lh, #i0 DAPLFE
10 min J&, {3 F %6 8B W24 1 .

2.3.5 Western blotting #&ll p-RAF. p-MEK. p-
ERK. Bax. Bcl-2. Cyclin D1 fl PCNA & ®iA
fZle “2.3.2 (207 TR ikt AT s AL 3, -9
24h 5, ARG, IR IEH, %292.2.8”
TR 7R AR R R RIA

24 GUtESH

FIF Excel FIl GraphPad Prism 8 #4175
AEFRANGETE 223, B DA X £ s RoR . W22 AR
F Student’s # £ 56, 2 4AEAR A LR FH B R 3R 7
Z5 T (ANOVA) .
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3 H#R
3.1 EBEC-EBHEX IPF XKRIAERE. FELFE
FRELL AR IR E A2 0

R L, SR S R A 25 R R AR R = B
FE (P<0.01), %@m$@ﬁgwﬂ%Whﬁﬂ
ERAL (P<0.05. 0.01).

XA b, ALK RS ARAS 2. PRI
BERIEIN . BAEEAE. HBE. DS
hae e, JEEE S KRB AL ; S T80T
TifE, KREREHIRES. PR, BEEE. 1530
TS — BB LB R s . ik 1 fow, 3G
SRR AR R EZER; SXTRANE,
S 2% U 20 R B B B R 3 BRIK (P<<0.01),
i 2 23 J5 R L R it JEE 48 0 5 25 =1 (P<<0.01);5

3.2 EHC-ESN IPF KR E R RE;
RREE F 7K FHIFZ N

W 3. 4 P, SXPRRA AL, BRI
TE AR EEVE A TNF-a IL-1. IL-6 Al Hyp /K°F
TEFE (P<0.01); HHBALE, SHHHR
BRIV AN AR HE VR TNF-0. IL-1. IL-6 Al Hyp
K BEFEML (P<0.05. 0.01), #FAI S
RE AR AN IPF K BRI 280E M.

iy

3007 400 0.05 0.015
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% 1007 = =g = 0.005-
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WA EIE L 2 4 YRR EE L 2 4 Xj‘ﬂﬁ BRMAE L 2 4 WHEAEIMAE 1 2 4

JEB KK/(g-kg™) JEH KKAg'kg™) JEB KK/(g-kg™) JEHH KK/(g'kg)

KK-# A2 SRPARE: #P<0.01; SEMALE: "P<0.05
KK-Armeniacae Semen Amarum-Sophorae Flavescentis Radix; *P < 0.01 vs control group; "P<0.05 **P<0.01 vs model group, same as below figures.
El1 E&HC-EE% IPF RRFRE. AR TERELLFAGRIEKNZE (X+s,n=6)

Fig. 1 Effects of Armeniacae Semen Amarum-Sophorae Flavescentis Radix (KK) on body weight, dry wet mass ratio of lung

“P<0.01, FEMH,

tissue and lung index in IPF rats (X s, n=6)

£3 HBEKXBIMEBED TNF-a. IL-1p. IL-6 F1 Hyp 7KL (X+5s,n=6)
Table 3 Comparison of levels of TNF-o, IL-1p, IL-6 and Hyp in serum of rats in each group (X s, n =6)

ZH FlE/(g kg™ TNF-o/(pg-mL™") IL-1B/(pg-mL™) IL-6/(pg-mL™") Hyp/(pg-mL™")
ot i — 57.98+2.80 66.88+4.14 94.15+8.71 37.94+2.83
it — 106.68 £23.43" 238.79+10.78" 240.17 £ 44.68" 88.57+£23.09"
nt Al Je i 0.2 73.611+1.28™ 133.42+18.21" 141.73 £3.74™ 53.714+1.28"
S 1 80.534+2.59* 200.69+20.76™ 158.30£5.92"* 56.98+1.51*

2 73.61+1.21% 97.62+2.99* 123.35+4.32" 53.68+1.22*
68.611+1.16™ 85.7445.88" 111.8242.79* 48.64+1.18"
HRHRALE: #P<0.01; SHBALLE: *P<0.05 *P<0.01, £4 [,

#P <0.01 vs control group; "P<0.05 P <0.01 vs model group, same as table 4.

R4 BEKXEMEEL®RD TNF-a. IL-1p. IL-6 1 Hyp /KFELLE (X+5s,n=6)
Table 4 Comparison of levels of TNF-a, IL-1p, IL-6 and Hyp in bronchoalveolar lavage fluid of rats in each group
(Xxts,n=06)

A FE(gkg™) TNF-o/(pg-mL™") IL-1B/(pg-mL™") IL-6/(pg-mL™") Hyp/(pg'mL™)
X HE — 30.71£1.06 106.46+£2.92 22.63+1.43 28.561+2.83
A — 45.75+10.14" 191.45+6.22" 43.82+3.18% 77.19423.09%
nt A Je B 0.2 34.3940.29" 126.29+1.50™ 36.83+1.03* 43.33+1.28"
A S 1 35.70+0.52* 149.69+11.72* 39.70+0.40" 48.27+2.60"*
2 33.4340.23" 117.01+3.20" 32.0441.05" 39.30+1.22*
4 33.2240.23" 73.1043.04" 26.3542.14" 3426+1.18"
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A-HE %45 (X200); B-Masson & (X200),
A-HE staining (x 200); B-Masson staining (x 200).

B2 EHC-ESXIPF KRAMALRETHIENE (Xts,n=4)
Fig.2 Effect of KK on pathological changes of lung tissue in IPF rats (X +s,n=4)
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Fig. 3 Effect of KK on cell apoptosis of lung tissue in IPF rats (x 200; Xts,n=4)
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Fig. 4 Effect of KK on expressions of a-SMA, collagen-I and Fn-1 proteins in lung tissue of IPF rats (x 200; X+ s,n=4)
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Fig. 5 Effect of KK on expressions of p-p38, p-ERK, p-JNK, Bcl-2 and Bax proteins in lung tissue of IPF rats (X +s,n=4)
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Fig. 6 Effect of KK drug containing serum on activity of MRC-5 cells (A) and TGF-p1-induced MRC-5 cells (B)
(Xxts,n=5)
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Fig. 7 Effect of KK drug containing serum on apoptosis of TGF-p1-induced MRC-5 cells (x 200; X+s,n=4)
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Fig. 8 Effect of KK drug containing serum on expressions of a-SMA, collagen-I and Fn-1 proteins in TGF-p1-induced MRC-
S5cells (x200; X+s,n=4)

a-SMA

DAPI

o-SMA AHR 52 38 BF

Merge

collagen-I

DAPI

collagen-TAH%} 7 8 5
>
|

Merge

3k

DAPI

FN-1 ARX 9 e 5m e

PO R i 10 GW5074

Merge KK & Zj1i%/%

EKERETE (P<0.01), Bax FREARAKFE  FEEFE (P<0.05. 0.01), RWPEKCESE
Z R (P<0.01); SRR LLEE, 44524520 p-RAF. 245 L& REWS 3 H) TGF-B1 % S 1 MRC-5 i
p-MEK. p-ERK. CyclinD1. PCNA. Bcl-2 %  RAF/MEK/ERK {55l B 1306, ek It
K KT B FHFRK (P<<0.05. 0.01), Bax & AEZKAK | 165,



* 7188 «

PER 2026£9H B57% B 18  Chinese Traditional and Herbal Drugs 2026 September Vol. 57 No. 18

p 2.0 » z 23 o
= ok E 2.0
4 a 15 sk
< S 15
% 1.0 ek E 10 Hk
P 4.1X 104 § 0.5 i 05
. .
pajic it 10 GW5074 MR AR 10 GW5074
O - —— - i KA
Bax 22%10% 2.5 # 2.5 idi
E 2.0 2 o
% ' * *k E 20 - Hk
, _ __ 1.0 a 10
1 o 205 S 05
PONI G vt 5 10 GW5074 &)
KK & 241155/% 0 n 0
w23 TR0 TR B 5 10 GW5074 pojilca it 10 GW5074
KK #Z1M135/% KK #Z1M3%5/%
2.5 H#H 1.5 5 #i#
z o
* jast
E 2.0 S E o E 4 sk
S 1s < . S 3 B
> 10 % 05 * 3 2
&) m Y it 3]
& 0.5 |
0 0
SHE B 5 10 GW5074 SR AR 10 GW5074 S AR 10 GW5074
KK ZZIME% KK EZIME% KK EZ1ME%
E 9 EEC-BESEHMBEX TGF-p1 iESH MRC-5 Affich p-RAF. p-MEK. p-ERK. Cyclin D1. PCNA. Bax 1 Bel-

2EARENEN (Xts,n=4)
Fig. 9 Effect of KK drug containing serum on expressions of p-RAF, p-MEK, p-ERK, Cyclin D1, PCNA, Bax and Bcl-2
proteins in TGF-p1-induced MRC-5 cells (X + s, n=4)
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