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HWE B8RS A 3Tk T e (CVA) MR AE SRS o FRER, F & . HFIR
A IR ARV A A FIARA B AR SR EA R RS A R ARG (OVA) Fr &
FAAE[ AL(OH) , | B MUR BAE 5 CVA D RAEA stRAf A M/ RE T AR LR LB DR
BTAREA BT . R FARM - L (HE) e & A0 Al Bk 20 22 9% 22 70 & T A 37 3 — b sdR —
FER(AB-PAS) £ & MEAF LR MMy W& G4 F; LA En AL P& a 5AC
(MucinSAC) %945 ; BT % J R M) 52 % ( ELISA ) A ) /s A R Fo B 6L S 2o P AP B 3R L B F — «
(TNF-a) A B F P amiahi -4(IL-4)Famiei % -8(IL -8) ¥4 &, % 9 L i ik ik
(Western Blot) A& /s SR IEZL 22 & & X A KB F 24K (EGFR) 69 &k . &R . AR 04810 | A 4477
BRFWETF G DRI AE LR Rm AR £ R e AR B F B B SO R iz A Be B3R A
VLBE LYt RGN R4 LR P AR R 48 AL MucinSAC A& PAS & fak &k iE @A TNF - o
IL -4 IL -8 #op - EGFR/EGFR & £ A& (P <0.05,P <0.01) , %k 4 A7 4t 4t i@ it TNF - a/EG-
FR &4 MV A8 FbR AR G 0 R | MBS 0R I R AR K R RS | M 3 438 Ak ik & o ik AT B 5%

X0 T FRAE R |

KEWR MHEAH mRE
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NZ WK AR S5 P4 % Wi ( Cough variant asthma, CVA) J&
— T UL T L Y LA KO A 32 B AR 0 il R 0
FHRERIER g 2 CVA 7E 3R B L b i &%
Ik 40% LU b, HANSRIG R E3RTT AN SR & A R
Sy AR W | 265 £ A A R R U Y BIRSES IR
SEABPESIE AT SR CVA AT, 55 0 i 1) ™ o5 7 B
BUIMSC, TR BURAST , #i# H SAC(Polyclonal An-
tibody to Mucin 5 Subtype AC, MucinSAC) f 1 B 3 ik
PRAE R S WA I, 175 2 AR A G A= | DT S By LA
BT RE T K5, 2y Bk e Jm 5 30U v i g SR A
K7 a( Tumor necrosis factor — o, TNF — o) 54 FE R T
FRIRtEIN . R A KN F 324K ( Epithelial growth factor
receptor, EGFR) 1E b —Fh 5 I 25 1, 2 5 MBS E
R AR MBS TNF — o S5 O0E R T RENS
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TEERT . B 4% (1970 - ) B Wi, AL IW, N IF IR G500 A
I AR 9 AF DG TR 5

9% MucinSAC ; TNF — o/ EGFR £ 42 ; S8 450 & 2wk
XEHS 1002 —2392(2026)02 -0022 -06

5 EGFR 256 300 40 ML A 50870 S A% S i, i
PE MucinSAC IR, NI IR TEBE R AL BE T

HATZIRYT R E LIV 25897 o 3 (B i T
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CVA WIRYT LS — e i, M4 AR 2D iks
] 265 DU U 7 g -T2 I 2 02 708 324 B Ul PRI 97 R ik
A S N T R AR 4 1k i S T, 2
S B ARACTT R, AT 67 R Al | Ak 98 B A | 4 36 1 0% A
Digk ., AHANESY COUESE il 4 A A IR IR LR YT nZ ks
S 2 Oty I i DX A B 2 LA e e PR
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CVA etz
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(20 £2) g, W 7 S AR IR AT S 56 S ) A BR A \ V5 AT IE
5 SCXK(J1])2020 - 030, ASLgh2e T & [k 0 iR X
Hh R s B B P B T 5T e A B 2 L S b oE (AL HE GRS .
2021 - 69), 554 3h ) A A A B A S (L E SR S
20221207158) . /INERAEBFMOAE N RIFR, 45T SPF ¢
oK KAkt
1.2 2%

i 45 5 700 S A A R R 3 A kb Ay
1= W DUEE A ER 5T EEEESE R R4S 10 g, 2)
W2t 8 A M/KIR 5 BLE Wk 5 /N K BT 2 30 min
U8 H 2 TR 5 A /K B A IR B RO R AR =2
400 mL, #2560 CIEZE A E 50 mL(8 ffk4i,2 ¢
H2h/mL) 4 CIRAE4 .
1.3 T2 RS

TR YN PAS e il A s FEGE IR A )
B A PR 7 (HES5AK KA G1004 ,G1280) 3 AT YL ik
WA A e A Y B A BR 3R AE A Al (i
YE2080) ; Mouse TNF — o ELISA KIT (3t %5 . ZC -
39024) Mouse IL —4 ELISA KIT (5 :ZC -37986)
F1 Mouse 1L -8 ELISA KIT (#t%5.ZC -37935)4 H I
R A R A BR A ] BCA 25 113 B 2 177 &
W i = KA HARA R A (415 . P0009 ) ;
EGFR .p — EGFR H1 B — actin 14 1 ABclonal /A ] (#t5
YK A . A11351  AP0301 F1 AC026) ; Goat Anti — Rab-
bit IgG (H + L) HRP I [ Affbiotech 23 &) (it 5 :
S0001) ; Mucin5AC Ht /& B Abcam 23 F] (it 5.
ab3649) ; HRP #ric L EHi s — 50l H ZE4E /R A D )
FAHRAF (5 .6B23303) ,

B = H AR AR I A 2 v B Sl 4 AT FR
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1.4 W/ N RS (kG e 25 24
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7R 514 K /N BRI E ST 200 L SO0 (%
OVA 100 pg, A EILE 20 pg, I TEBRER K ),
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NG T AR K S AL A 530 min- K ' -d 7! ELE
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Zat AR B A YRR, & R
MUK 38 2ok A6 B 2 BE K AR T 28 T K Uk, FH R ARG 4 1
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B AR B e, AR = H RS R R R
GERtU) AT USSR B I HEOM IR 4 U B
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VIR 12 AFFIE IR R 28 v, Ji 3 3 A = TR P B
A2 510 TN 3% WA K BH W P IR 1 A AR, = R
10 min ; 55 004 10078 B AT, S8 20 min g 5 AR BRIk
FE4 1: 100 B9 MucinSAC —3i,4 CWFH L% ; PBS ¥k
YT TR BE A 1: 100 19 HRP FRiC I SEHL Aty — 9,
37 CHEFE 30 min; M DAB % i B (0, 75 K K &8 e
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1.8 il 3 G 92 W B 2 5 ( ELISA) K&l TNF - o,
IL-4 IL-8 &

WAL A% 2 /0N BCER) it JO it 76 38 0 Y AR i v,
ELISA Kl /I BT Ak B Al 0 E Vi o TNF — o 55 2 LA
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oD fA.
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W B3, 1 BCA 4 1 s a0 & 2 VR 2 5 2R
ZE HLUK IR B S I — P (— PR E  EG-
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4 CWFE LB A Goat Anti — Rabbit IgG (H + L)
HRP —Hi( PR 1:5 000) , EIRIFE 2 ~3 h; i
S ECL &6 A B PR, K0 1 ming H K AE
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1.10  GEit5#r
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SCRUE R A A D A P A IR I LA TR E TR U Y
IR 20 =, LR IR 0 i e /U 27 A2 U A | LA
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TS AU B ML A ) L A 200 L 92 P K e B 2

I o 2390 0 L R kAL
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2.2 il A A RN A S R e DN BT VR D
A

AR5 38 2L 2 A ARSI /N BB ZH SRR 4 i v
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HH B BRI /)N BRI 20 2 AR CHR 41 MucinSAC 75 i
HAES (P <0.01) ; SERL AR HE Il 4 B AU o sr LR
R JE RN /N BRI 2L MR 20 B MucinS AC 75 2 FRAIG
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b K ARSI R B KO 25 R ULEI 2B MR 1, 5
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xR 1 BE ST RN R AELS P MucinSAC IS WFHEE RN (x +5)

2H 5 n Mucin5 AC “F- 3B HIAR 5 L R K A PAS Bt [ RIK T %
Xf IR ZH 6 1.05 £0.65 11.67 +3.51 1.07 +0.67
TR ZH 6 9.36£1.54* " 194.00 +26.96* * 12.42£1.03**
Jifi 4245 MR B 2H 6 7.50 £0.42*% 112.00 +£22.52% 7.57 £0.72%
i< G 390 e ) ek 20 6 7.06 £0.73* 48.33 +4.04% 3.64 +0.19*
AR VN 6 3.22 +0.82% 41.33 £6. 66" 2.32£0.11*%

SR LA, " * P <0.01; SEIRIZ LLE,#P <0.05,%P <0.01,

2.3 fili4&HE T TNF - o/ EGFR 148 [ A 12z ik 7
SR /N BRAE B U

it ELISA 3 i fifs 25 20 0 32 A48 It 9 o 0k T
HTNF — o (3, 25 SR o, 500 IR 4 M EL , B R 4
/N BRI 2 4R S S It I R T TN — o 1Y 35 13
(P <0.01); SEAIA A L, Bl 4 & FME . Bl
FE JE RN/ R ZH LR S S I E R TNF - o
) B B FEAR (P <0.05,P <0.01) , 445770 & 7
MR EFA A TINF — o & ERKE B EF(P<
0.01), ELISA AR 35 H IL -4 F1IL -8 (& &,
55X} R AR He, A 2 /N BRI TS e TL -4 R IL -8 1Y
SEBEETE(P<0.01) ; SEAIHM L, 4551
% R AL AR Je A gL/ BUALTE Hh IL -4 AL - 811
FHREMR (P <0.05,P <0.01) , Hrfili 4450 & )
TR JEFAZE TL -4 F1IL - 8 A & PR T o i 3%
(P<0.01), K Western Blot &M /)N B 2H

21 p - EGFR/EGFR RYFRIA, 25 R nl i1, 5 %) R4 AH
e AR 2 /N BRI 2 20 p - EGFR/EGFR 236 34 in
(P<0.01) ; SEARIH A L, il 44500 o 7 s 2 Ak e
WALH/N U 4 4 p — EGFR/EGFR FIEFEE (P <
0.05,P<0.01), WK 3 fk2,

EGFR e sy S S s |3/ (D,

28 €13 R ——————— L VRN )

B-actin . — w— > s> 40 kDa
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B3 HA/NERIGIEAZT p - EGFR
EGFR # 1 3Ri5 &7 &l

2 MEEFIFTZETRERR/NREER T SEMEERRD INF - MFF IL-4F01L-8
R RtifEH p - EGFR/EGFR RIZHISME (x +5)

JiliZH £ TNF - o/ SRS IR M IL -4/ M3 IL -8/
2H 5 n p - EGFR/EGFR
(pg/mL) TNF - o/ (pg/mL) (pg/mL) (pg/mL)

X 2 6 60.75 +2.63 27.29 £1.45 17.50 £2.48 18.41 £1.96 1.00 +0.24
TR 6 107.36 +3.17 " * 56.37 +1.70* * 31.28 +3.10" * 32.77 £3.55* % 1.76 £0.04 " *

fili 4 A SR 4l 6 95.77 +1.57% 49.47 +2.42* 27.39 +2.36* 29.46 +1.84* 1.73 £0.08

ity 4 A 700 R 70 R 6 77.94 £2.90" 42.09 +1.99* 24.15 +2.10" 26.70 +0.98% 1.50 +0.10*

bR v 6 70.64 2.21% 35.70 £2.25% 20.52 £1.91% 23.19 £2.04% 1.19 +0.06™

SR LA, " * P <0.01; SHRIZ LbE,#P <0.05,%P <0.01,

3 i 2, BAT B XU AT | 1k 0% AR A DA DL 1 R A

CVA Terh B P I R A R SR 44 10 8, R AR
CVA B EFF L IE O < R < B nZ 7 5 1 S84
WED, CERIA] - KGR T 56 T I [ A i X
ORI A, A U 2 A L S TN B St
JEN WEAESRB S DRSS TR /NG TR 5
AT RIAYIT CVA BABASRF AL ", i 44
Je UL I T DURE 224 WRISE S P DA
R 01 B SSE 5 H R AR, UL o

AN B2y HATRE 0 BRI B D8, o5 I o5 7 Vo 56
SRS 5 BT AL IR 5 97 DL il 5 gt s s fin =z ¢
HERERANE 24 | LUK H5 0 X il AR | et 1k % 55 2
o AWFER TR, SR RGBS/
WP At i | A B S IR T 20 S0 B R
BRI ZH /N B AT L 2 A8 b B PR 20 B 4 2 | P i
TSR B M A ) L DL 9 P 2 M P00 i< 790 v )
AT IR /N U PRI DR B S D A | 2H S0 B A
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AL UL/ IN BRI I SR b B2 AR 40 B G A | e g 3 A S
ARG BN AE T LA 1 40 9 i R T A 240 i 3 4 sk D
FEUAN 42 AT A ROREE CVA /N BRI AR E bR A i ik
HEURHE

e PR L 6 2 0 ) % e s R v PR RE L B PRIk 40
i A RN B TR A I B 2 AR AR R B RS
W 22 S8 P T RN A BT S B, S I AR 2 i
W ERE M EEEE LR A
B T B 220 L A A B R Y ST TR A
PR TR BE 8 1 (Muc) . MucinSAC 1E
i Muc FIETI— 51, TR SN S IE RAE TH 35
ETH R EEE A, RV A R W E R
FEA Dong %Y UE S G AR K RE NS 8 i 10
NF - B 3 IR LPS 175 5 0 W2 AR 534 122 i 119 2R i
FZN , DT 70 48 B o MucinSAC 19363k, ABFor s
IR, ST B AR L, AR 2 /)N BROMRIR 48 2, Mu-
cinSAC FRik i EFF R, SHERIZAA L, i 45 57 2/
MR 20 i 50 MucinS AC 3k FRARK , 2 Bl 4 4 71 L
FIEEE CVA /NELE B2 BRIk 4B 338 A RS TE T o
WIER

TNF - o 2 —FI R 2 5 2 5 J0F 0 1Y 5 24
R F, 7 CVA W kA & Rt v i b
TNF — ik A, 1L — 4 EEh Th2 40085 i, 78
CVA WERA R BB R EEEEN, L Z M
E WA i 53 06 Y CXC R R Ae P4 i IR 1L - 8 1
R FEBER AT, 38 35 1755 R A A TR R Y 48
SESN . EGFR J& T 2 W2 I i 52 AR 1) ExbB K G rh
() — D3, J&— 5 B AR 1, BB A8 B L Wi R - I 2 i
AR 1 SRC 15 Ak, T2 5 4 i 3 58 3T 4% K i 8
EEETRE, BUABFSE T IS, TNF — o HLAT I
SRC {5 5B IIME , 1 SRC fES A F EGFR {5 514
S, JF H EGFR i 78 il i I Bz 41 f 45343 4 8 = A<l
IR SCHE R, MM R A e, SR8
EGF Fll TNF — o« %8 R4 i, B i EGFR 1% b M 1
e 240 B S = 94 19 I A S 0 B S , R Mu-
cinSAC [FEIE , NI S 1 B2 FRODR 240 it 388 A= i< 2%
W 4y Y B TNF - o/ EGFR 26 35 J2 Ul 5
CVA SERAEE RS, ARFFREEH R, SR A4
Fb it 45 AR 2 /D BRI 4H 21 rp TNF — o IL -
4 IL -8 Fll p - EGFR/EGFR ik i 35 %MK , 2 WA fili 4
BFIBEMEE M H] TNF — o/ EGFR 3& 42, W52 CVA /)
BRI SRE S o AN

g LATR, il 4 A 590 T 588 i i TNF - o/EG-
FR OIS S 9 0E P BB ZRRE R TRk, A

1XF CVA B RVELLF BRI E . (HORASIE 58 R X
HARB 1 AL BEAT R AR ST, J5 SERT T8 Bk — 20
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Intervention Effect of Feijin Mixture on Airway Mucus Hypersecretion in Mice
with Cough Variant Asthma
CAO Weihong, WANG Shaozheng, PAN Sijing, CHEN Xue
Ningxia Hui Autonomous Region Hospital of Traditional Chinese Medicine and
Chinese Medicine Research Institute, Yinchuan 750021, China

Abstract Objective: To investigate the intervention effect of Feijin Mixture on airway mucus hypersecretion in mice
with cough variant asthma (CVA). Methods: Mice were divided into five groups: control group, model group, low —
dose Feijin Mixture group, high — dose Feijin Mixture group, and prednisone group. A CVA mouse model was
established by sensitization and challenge with ovalbumin (OVA) and aluminum hydroxide [ AI(OH),]. Mice in the
control and model groups were administered normal saline by gavage, while mice in the treatment groups received
corresponding doses of drugs. Pathological changes in lung tissue were detected by hematoxylin — eosin ( HE) staining.
Mucin content secreted by tracheal epithelial cells was observed by Alcian blue — periodic acid — Schiff ( AB — PAS)
staining. Mucin SAC ( MucinSAC) content in lung tissue was detected by immunohistochemistry. Tumor necrosis
factor —a (TNF — ) levels in lung tissue and bronchoalveolar lavage fluid, as well as serum levels of interleukin — 4
(IL —4) and interleukin -8 (IL —8), were measured by enzyme — linked immunosorbent assay ( ELISA). Epidermal
erowth factor receptor ( EGFR) expression in lung tissue was detected by Western blot. Results; Compared with the
model group, the Feijin Mixture groups showed reduced bronchial epithelial goblet cell hyperplasia, inflammatory cell
infiltration around the respiratory tract and bronchi and blood vessels, and reduced fibroblast hyperplasia in alveolar
walls of the respiratory region. The number of goblet cells, MucinSAC content, PAS — positive staining area, TNF — o,
IL -4, IL -8, and p - EGFR/EGFR expression in lung tissue were decreased in the Feijin Mixture groups (P <0.05).
Conclusion ; Feijin Mixture can reduce the expression of airway mucin — like proteins, alleviate pathological changes and
inflammatory responses, thereby effectively intervening in airway mucus hypersecretion through the TNF - a/EGFR
pathway.

Key words Feijin Mixture; Cough variant asthma; MucinSAC; TNF —o/EGFR pathway; Airway mucus hypersecretion



