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iz S it Ak 58 3738 1o il PISK/AKT/NF-k B 15 54l
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EH S H A

HWE B/ A Ta@miiZ (IL)-23/48p T @ie 17(Th17 ) Xz 4h 5 BB BEULEE -3 %8 (PI3K )/
FO## B (AKT) /#E-F kB (NF-k B) 125 4h A8 & MR 338 IR 75 M AL 7 3 S ok v K R A8 K |
kS ouktd e, ik 4h# SD KR 56 RIEAS A 7 0. B2, AL KA 218 0I5 AL 7
28 (LTCM ), ¥ HZZMEaiime (MTCM), &l ZE B Aze (HTCM ), Fsbiriaa, 3Ke
4, FHE 8 R, RIEFMI, EAKSMKAMIEERITAOREG S ABMNBERBORARIM, 1% PEE
G R A, EFE, RBMYER 0.9% 24 2 mL; LTCM. MTCM., HTCM 4513 § 15 I8 MLk 7
# 7 10, 20, 40 g/kg; A HfE4nT 0.01% A Huafs 2 mL FALENA 20 min; BRA-44F MTCM # § & A
WAt A, E4E 4 8, »EitEoma#E R (BALF) T REF £ G @ie; HE, itatit — T X & (PAS)
NS 20 27 55 3 5 ELISA #im) BALF & fn i & IL-17.1L-23 K-, %7z 2aqeteml izasn IL-17. IL-23 &k ;
Western Blot # i i 28 22 PI3K/AKT/NF-k B 1z 5 i 3448 % % & & 5% & 5AC (MUC5AC) % & &4, RT-
PCR # il A 48 27 44 IL-17. IL-23. PI3K. AKT. NF-« B p65. MUC5AC mRNA a3+ 2k %, &R 5
AR, BAAA LR IL-23, IL-17 &k, fiF & BALF ¥ IL-17. IL-23 &-F. BALF & zmfnitd. +
MR gn AR, E BRG] | IL-17. IL-23, PI3K. AKT. NF-k B p65. MUC5AC mRNA £k . p-PI3K/
PI3K. p-AKT/AKT. NF-«k B p-p65/ NF-k B p65. MUCS5A & & &£ 7+ % (P<0.05), BALF =&l 4 2m i
M LI B R AZ B T (P<0.05), HAEA 4 ks, FFAisnss IL-23, IL-17 &34 . BALF &4
Ha, P, R ML) IL-17. IL-23. PI3K. AKT. NF-k Bp-65. MUC5AC mRNA &k |
p-PI3K/PI3K., p-AKT/AKT. NF-« B p-p65/ NF-k B p65. MUCS5AC % & % it 4% (P<0.05), »&muik 4z
Rt E (P<0.05); MTCM, HTCM, #¥bZfs, BA-2af ik & BALF IL-17. IL-23 K-FF & (P<0.05);
LTCM. MTCM. HTCM, %448 BALF 345 4w i ye 5] 7+ & (P<0.05) ; MTCM & B% 428 BALF #k & 48 it
Bt 5 (P<0.05), BEAATZE4R IL-23, IL-17 &k, BALF "8 Btk dkatm e, P i4m bl p-PI3K/
PI3K. MUC5AC % & & ik LTCM, MTCM, HTCM, # ¥z f&40 R A2 Ak (P<0.05), it &M
VB B AC S % 5T kil 1L IL-23/Th-17 ¥ 32 4 39 4) PISK/IAKT/NF- k B 13 5 4465, i@ i 4% fo 75 & BALF
IL-23. IL-17 KT, #Y K amfe it 45 A8 K M2 I8 BOARK 20 B3 A K 74 MUCSAC it &k, w24
AR B b R AR KR
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ABSTRACT Objective To explore the effect of Yunpi Xiefei Huatan Decoction ( YXHD ) on airway
inflammation and mucus hypersecretion in young asthmatic rats based on the correlation of interleukin (IL) -23/T
helper cell ( Th17 ) inflammation axis and phosphatidylinositol 3 kinase ( PI3K ) /protein kinase B ( AKT ) /nuclear factor
kappa-B ( NF-« B ) signal axis. Methods Fifty-six young SD rats were randomly divided into 7 groups: normal group,
model group, low-dose group of YXHD (LTCM ), middle-dose group of YXHD ( MTCM ), high-dose group of YXHD
(HTCM ), budesonide group and combined group, 8 rats in each group. Except for the normal group, rats in other
groups were sensitized by intraperitoneal injection of a mixture of ovalbumin and aluminum hydroxide gel, and excited
by nebulization of 1% ovalbumin. The rats in the normal group and the model group were given 0.9% sodium chloride
2 mL by gavage. The LTCM, MTCM and HTCM were gavaged with 10, 20 and 40 g/kg YXHD, respectively. In the
budesonide group, 2 mL of 0.01% budesonide was atomized and inhaled for 20 min. The rats in the combined group
were given intervention in MTCM and budesonide group. The intervention was performed for continuously 4 weeks.
The different kind of white blood cells in bronchoalveolar lavage fluid ( BALF ) were counted in a classified manner. HE,
periodic acid Schiff staining ( PAS ) were used to observe the pathological changes of lung tissues. The levels of IL-
17 and IL-23 in BALF and serum were detected by Enzyme linked immunosorbent assay ( ELISA ) . The expression of
IL-17 and IL-23 in the lung tissue was detected by immunohistochemistry (ICH ) . The expressions of PI3K/AKT/NF-
k B signaling pathway related proteins and mucin 5AC ( MUC5AC ) protein in the lung tissue were detected by Western
Blot. The mRNA expression of IL-17, IL-23, PI3K, AKT, NF-« B p65 and MUC5AC in the lung tissue were detected
by reverse transcription PCR ( RT-PCR) . Results Compared with the normal group, the expressions of IL-23 and
IL-17 in lung tissue, IL-17 and IL-23 in serum and BALF, BALF white blood cell count, proportion of neutrophils and
eosinophils, IL-17, IL-23, PI3K, AKT, NF-«k B p65, MUC5AC mRNA expressions, p-PI3K/PI3K, p-AKT/AKT,
NF-k B p-p65/ NF-« B p65, and MUC5AC protein expressions increased (P<0.05), BALF proportion of basophils,
lymphocytes and monocytes decreased in the model group ( P<0.05) . Compared with model group, the expressions
of IL-23, IL-17, BALF white blood cell count, proportion of neutrophils and eosinophils, IL-17, [L-23, PI3K, AKT,
NF-k Bp-65, MUC5AC mRNA, p-PI3K/PI3K, p-AKT/AKT, NF-«k B p-p65/ NF-k B p65, MUC5AC proteins in the
lung tissue decreased ( P<0.05), BALF proportion of basophils increased in intervention group ( P<0.05) . The levels
of IL-17, and IL-23 in serum and BALF decreased in MTCM, HTCM, budesonide, and combined group ( P<0.05) .
BALF proportion of monocytes increased in LTCM, MTCM, HTCM and combined group ( P<0.05) . BALF proportion
of lymphocytes increased in MTCM and combined group ( P<0.05) .The expression of IL-23 and IL-17 in lung tissue,
BALF proportion of neutrophils and eosinophils, p-PI3K/PI3K, and MUCS5AC protein expressions in the combined
group were lower than those in the LTCM, MTCM, HTCM, and budesonide groups to different degrees ( P<0.05) .
Conclusions YXHD may inhibit PI3K/AKT/NF- k B signal axis transduction by IL-23/Th17 inflammatory axis.
YXHD alleviated airway mucus hypersecretion and airway inflammation by reducing the levels of IL-23 and IL-17 in
serum and BALF, inflammatory cell migration, airway inflammatory infiltration, goblet cell proliferation, and the
overexpression of MUC5AC.

KEYWORDS asthma; Yunpi Xiefei Huatan Decoction; interleukin-17; interleukin-23; mucin 5AC; Chinese
herbal compound formula
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wEN AT, h (EE ) b ks
DI, ARG e mG e A%, BT sh ) SC 5w
FEAFSZ )7 M KT « B( nuclear factor kappa-B,
NF-« B ) R H 1 i A AGII it 28 2 i i e A LE -3 ity /
M ¥ 1 B ( phosphatidylinositol 3 kinase/protein
kinase B, PIBK/AKT ) {55 i i# Al 411 il Jifs 2 21 4 iF
T B 4w B0 IL-23/Th7 48 % %ll 15 5 Wi 11 R
HERREY], SRS 8 1% SRE 3l 430 IL-17A W]
P B W, AR M — 25 "0 IL-17A
AR i PIBKIAKT {55 M3, 1 1 T 800 T Wi 1)
NF-k B {5 5 #%, 4T IL-23/Th17 43 IL-17A 5
PIBK/AKT, NF-k B Z [H] & &, $&/R IL-23/Th17 %
i Bl ] fEXT PISK/AKT/NF- k B {5 5 57 A M 15/
Mo HIL, ZEH LSS AR %, 5T
IL-23/Th17 445 fli %t PISK/IAKT/NF- k B 15 5l %) 3%
P R HE WS I A 28 7 AE R 697 vh T Beny VR
ML K% MUCSAC F5400

M5 %

1 Zh¥ SPF 24 SD K56 H, k&
(95+5) g, MEMESE, 3~4 JAWE, HibipKIbH xR
EAEHEARABR A AL, ShYVF AT uES : SCXK ()
2014—0011, N PEMESR 3 Ko ARELEL s M =
2R B R B S PR By S A (No.
KYW2023002, No.KYW2023003 ),

2 24y Bk (hiRE A2 10g 4
JRFE10g ®XA 69 Willkk6g HFHE 69 WA
{-10g 1% 10g #Mp3g M3 g 339
MRz 6 g HEL 3 g 4K )« F St P B 24 50 Y
i = Bt H 24 U 24 1 4 T i 5 W A P AT b s P TR A
W (YA TEA4EF ) . i AstraZeneca Pty Ltd.Australia
NEAERE, S 320334, 2mL:1 mgx 5 37,

3 RAFAULES  BPiEFE A (ovalbumin, OVA)
H 3 Sigma A FIA 7, 5. 9006591; AL,
Hi 2% [E Thermo Fisher Scientific 23 &) 2k 7=, #t 45
78162; IL-23 B Ao e e B iam) 6, I A kB
KRR R A BR A F], it : E-EL-R0569c;
IL-17 #misn &, W A3 R s a0 A R
H], #it5: SEA063Ra; BCA & [ v B I s i 7 £,
i H LR AR EYAEAR, #is: P0010, &
e ) AR 2w, A4S BXB3; K BL, Al
51 ZJ1EKD-TS3; AL F L #5 : ZHB1-KD-H;
AR, A5 XGNP29-NP-B, ¥y [ st iR 7348
"l PCR U A R IR RHEA RA ), B

EDC-810; Western Blot HLk U At mis—{L g,
RIS DYY-7C; Bigbrei 0 H 288K G /R BHE (R
HREAF, #YS . Flexstation®3,

4 . SRR R ECR FHBENLECT %
RO RIER AL, AL ) iz A Bl fk 2 A A
(LTCM), iz MG ik im 4 (MTCM), &
Fl iz s itk R 4l (HTCM ), A Zs il | Bk
G, MK 8 H, BRIEW AN, HaKd KRS
FTESEEAE 1 KA 8 RIE M EST OVA (100 mg) +
A E L4 (100 mg) TR AW 1 mL, 5515 K LU
1%0OVA Z bk, R 1k, 7k, St
KEGRBNE e & . Sigs . MPIREE . DIE%4A!.
R . BREh AN 2SR FoR il . 4l
PR I JCAE TR Rl 55 16 Jat A [m] i T 4 7,
IS (SRS k) P, AR R R
1.72 m* $85, s 3 % /N LIRFK R 0.59 m?
B, B ER L7 4T 76 g, 3 % ZE A M
BF R AGR 222 g, KRG 20 glkg, K&
10 glkg, =il 40 glkg, il 1 mL:1 g,
1mL:2g. 1 mL:3 g ke #iliz IR 7, Bk
2mLEWHESR, mul&EA 2, 4, 89, THIRTK
AT 200 g, % 1 mL/100 g #&#e%, K. . &
Hydiz L 0 S A2 W s Bl AL PR 7 2 mL, A ML 2 AE AL LA
0.01% #iHiZs 75 2 mL Z5 LA 20 min, YL FIE
HHHEE 0.9% EFE K 2 mL, BEA AR iz
RS RifL A S + M8 %4k, 1 H 1 GERT,
HEE 4,

5 WEHE bR KA Ty

51 KEATH¥AM  WEKRITHHAE1L,

5.2 BALF #ifi s 2it40 K/ N EURIRALIE )5
FPACERAS, S5FL22 33008, Al P AR BEER KV VL
REBEVEM YR, IR 2 80%., K A1 B 0 J5 B
DUTEANME, I ARG R, 200 w L 7 A 40 it A B4 740
MO, FIRACE 2 min, PSR A8 N IEIE
SRR I

5.3 HE Jead iz — &5 Kk 4L 5 ( schiff periodic
acid Shiff, PAS) Lt L1 4UmRIAL BT HGE
WAL, 28 P e W R, AN [ o BT
W R TOK BRI, HHLUE, R, 8
W oA R, VIR, ResEERE, Ba KT
B, HETER . WERECRE . MBS R
PR S L, PAS B A s bl R, R R E
S5um, iR oK R HE de(a, 2Kk, 7
Mayer Ji AR e, N Schiff Y s Mk, —
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HoREN], # R HE Jua,

5.4 4 41 ALK I il 4 21 IL-17 . IL-23 K ik
K HI SP kg 4% N S Ul kAT, AU A,
HALILS, OB YU, 24 B N 1:100 F
BRI SRBT R R IL-17 . IL-23 Z ik, 25X A
PBS & —¥i, ZIRIERT. I AAE A, 55
IR, PR, SRET IR ARRRA, SR
JH Image Pro Plus 6.0 K&k

5.5 ELISA f W b J& il ¥ K fili 0 % Uk W)
( bronchoalveolar lavage fluid, BALF ) IL-17, IL-23
TRV B e 9 U R R IR S S A R R
IL-17. 1L-23 ELISA &7 & #1E

56 i ¥ R - & B 5 X N (reverse
transcription polymerase chain reaction, RT-PCR )
oKW Rl o4l 21117 IL-23., PI3K, AKT. NF-
k B p65. MUC5AC mRNA % ik 57 BT ff fii 20
41, R JE H Trizol ML HAH 415 RNA,  Hei % 5
KA £ A HH B E 1T cDNA & . PCR IV £ 14 Tl
AF M. 95 C 10 min; A8, B KIEff. 95 T 15s,
60 C 60's, 40 MG LA, 105 Ct{H, L
cDNA iz, F RT-PCR [k 4% 4H IL-17, 1L-23.
PI3K, AKT. NF-« B p65., MUC5AC mRNA ] #
IKIKAF-, DAH v -3- R I =8 ( glyceraldehyde
3-phosphate dehydrogenase, GAPDH ) f£h 2,
A HAEA P IL-17 1 IL-23 B s, H
2 88 TR AT AT

5.7 Westemn Blot ¥l p-PI3K ., pI3K. p-AKT, AKT,
NF-k B p65. NF-k B p-p65. MUC5AC E 1%k K
HEO ) & B0 ] P K, PR IBCR BUM A 2L 1,
A % i SDS-PAGE & DL & i 18 & k. IR 5%
PR e RE, NG W A B PR IR B 2 h
A p-PI3K (1:1 000), PI3K (1:2 000). p-AKT
(1:1000), AKT (1:2000) t, NF-x Bp65 (1:1000),
NF-k B p-p65 (1:2 000 ), MUC5AC (1: 200 ) —

It 4 CTHEF LA, HBRECE, 778 Tirus 22 vp#;
K, PH 7.5, & 0.5% i i 20 ¥ #& (tirus-buffer
saline, PH 7.5, 0.5% with TWeen 20, TBST)
FEATVESE, VEBS, INAZHT (1: 50 000 ) $E R
2 h, KA &EMIEERE Bemt, #e B
PR X TR ' B L

6 Siil#Jre: SPSS 26.0 Giildk kT4
ST, MFEIESSMATREERL X £s FoR, &
OB [A] L BCR A S AR AS ¢ RS, 224 ) L dse FH 5
&R 2500, fFaIESaMm KA LSD Kk, AFF
A IERS I BORHH R 56, P<0.05 Ry 2557
Bt Em L.

# R

1 BUAKRR—BORES L LR fd, 54
KRAFIERICIA 25 59 o 18 4 K RUPR = I 384
RAgfEoH:, O R, BRAICE; BERIAIR R B
FIminE | PSR EOE 2, P SAE, LK,
KEXREIEZ, DEKRM, Wi AR, T
A AR U

2 454 BALF 4iffusr2sitEbix (£1) 5
TE A A, HERIZH BALF 140 B34k, Mk g
Ji . WERR MR L TR (P<0.05), FEBRMERLAH
JeL . I B 200 R A A H 5] S B (P<0.05), AR
RN, THA A5, PR g, rgig
PR 2B M LA R (P<0.05), WS B E A 20 A 1 161 F+
% (P<0.05); LTCM, MTCM, HTCM, B & 4 %
KA el T (P<0.05) ; MTCM ., BEA 2k EL 4
Jit B A5 T R (P<0.05 ). A Mt 2 521 14 40 it 31 01
T LTCM 41 (P<0.05), H40MiT%0 T MTCM 41
(P<0.05), HAZANMILLBMITT . FEmR A0 S i
BN A= T LTCM .MTCM . HTCM 41 ( P<0.05 ),
oM R 41 i B 1 & T LTCM, MTCM, HTCM 4
(P<0.05), BEAHA4EITEUET LTCM, HTCM,

£ 1 K4 BALF H4NIEX L (X+s)

A n FAITHE (x10°L)  RERRMERIANNGD (%)  hMSRIAUIE (%) PEBRMERIAIE (%) BRI (%) REAIIE (%)
T 8 6.08 +0.23 4.42 +0.02 66.53 + 0.03 8.48 +1.74 11.16 +0.02 9.31+0.01
A 8 86.36+17.02" 7.86+0.01" 81.15+£0.01" 325+0.54" 3.24+0.01" 429+0.01"
LTCM 8 50.42 + 18.18 “4° 5.48+0.01°4° 74.22 +0.03°4° 6.14 +0.54° 7.93+0.02°* 6.23+0.03
MTCM 8 16.76 +3.12°* 506+ 0.02°4° 71.10 +0.012%° 6.54 +0.69° 964 +0.01°* 7.62+0.01°
HTCM 8 32.30+3.92°° 5.56+0.00°4° 73.68 +0.02“4° 5.94 +0.07 7.06 +0.01* 7.00,£.0:02
A A48 8 33.40+3.45°° 6.08+0.01°° 76,294 0.01°° 6.89+1.714 3.23+0.02° 6:40'+0.01
A 8 12.18 +2.53% 4.80+0.01" 65.92 +0.01° 7.72+0.80° 8.37+0.02* 9.17+0.04*

T SIEHWH LS, *P<0.05% SHOTA LA, “P<0.05; SAHIZS g Lae, *P<0.05; SHEA4H L, ©P<0.05
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M2 4] (P<0.05), FEMRMERLANM ., Mk dn
i L A T LTCM., MTCM., HTCM K A5 Hb 45 5 21
(P<0.05), A% LL 5 T4 M 2344 (P<0.05 ),

3 HHKFITHLYREALILE: (B 1.2) HE
et ldn, IERASCREE . MRS IE R ; RIS
S5 KR R 2E Ka R AR, SR8 sk
7, A AE 2, SOERERGE, Rl o BT |
BJEL, ZEFZEL 5 AS R i iz DS Bt Ak 8 3 AL % A M
R AR UGS, A AR AR 1 &8 I
sl i, WK,

PAS Jea i, IER 4 SR RE R A SE %
b DLARAR A M4 A= DA S FERG A 5 AR 20 K BRI T
UL _F Rz A%, AR AN AR, BE RS I
(IRZLERL ), JF BRI 2 (W ),
AN RS Rl AL % 3 2 B A b 25 ] A AN [l A
W, BRA ARG A | BRI s> (IR
WORLYE I ) BB (G b, B
w) N, W 2,

4 BT, IL-23 Kkt (E 3,
F2) YRR EoR, 1EH A A RE I I
RAH L7 IL-23 ik (fRDDAG ok ), iR

W ANIEW 4, B NFIRIZ, CJlyLTCM, D 4 MTCM, E
HTCM, F AfiiZst82l, G AMCE A, FEIW; &k s A Am4
SNEA NIRRT, M B~G B 7R Je M4 AN [ A2 i v

B 1 FAREIMAHZUHEESR (HE, x200)

- SR R RGN (LT8R ), FRRANIAS AL X B
WAL 500 ) WU, I B~G AW EL 4300 . FRAR 4 18
P ST AN T ek

2 B KFEIHLGRBILERE (PAS, x400)

HARITRIIIN (At BRI £ ), T4 (4
et ) ARG, DGR MR (W%
R IR ), SIEH 4, BRI IL-23 . IL-17
FikTHE (P<0.05), SHEAI4] HhEs, T Hidl IL-23.
IL-17 2 3k F% ik (P<0.05), B¢ & 41 IL-23. IL-17
F KB LTCM, MTCM, HTCM. A Hb %3 fif 2 f% A%
(P<0.05), fiiZsfid] IL-23., IL-17 5% LTCM,
HTCM ZHF&fik (P<0.05),

5 417 . BALF 1 IL-17. IL-23 7K °F k4
(£3) HIE#4 i, A MmE. BALF
IL-17. IL-23 /K F- T+ (P<0.05), S5#iRI4H M4,
MTCM., HTCM. 7 HiZs £, Bt & 411 7% . BALF
HIL-17. IL-23 KPR FE (P<0.05 ), 156 A 4 I v
BALF 1 IL-17 . IL-23 /K°F-# LTCM. MTCM ZH A%

£54'0
Vi T IL-17 ik, 1 IL-23 Rk ik T AR E4L IL17
IL-23 SRR (BRI A ), M B~G E R IL-17. 1L-23 Fik AR
TR I
B3 AR IL-17 ., 1L-23 kG H A
(fyEdiflk, x400)

F2 FUAKREIHLIL-17, IL-23 Fikb# (10D, Xx+s)

@5 n IL-17 IL-23
EH 8 0.00178 +0.00043 0.00188 + 0.00043
el 8  0.02162+0.00036 * 0.02363 + 0.00055 *
LTCM 8 0.01789+0.00038“*°  0.01791 +0.00041 “4°
MTCM 8 0.00718 +0.00010“°  0.00617 +0.00015%°
HTZM 8 0.01432+0.00076°*°  0.01422 + 0.00046 42
fiiZsfis 8 0.00865 = (:86030 “° 0.00845 + 0.00G46™"°
iS4y 8  0.0042&+0.00012° 0.00438 + 6:06015*

TE: HIEW A AL "P<0.05; SHOEIL i, £P<0.05; it
Zf e, A P<0.05; 5BEAd Lk, ©P<0.05
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(P<0.05), fitbzsfEalinig . BALF i IL-17. IL-23
K4 LTCM 41F%4i% (P<0.05 ),

6 KAMMHLIL-17, IL-23, PI3K, AKT. NF-
k B p65. MUC5AC mRNA £ikH# (%£4) SiEH
e, R4 IL-17. IL-23. PI3K. AKT. NF-«x B
p65. MUC5AC mRNA £ ik 7t (P<0.05), il
HI#, T4 IL-17 .IL-23 . PI3K . AKT .NF-k B p-65.
MUC5AC mRNA ik TR (P<0.05), BG4 IL-17,
IL-23. PI3K. AKT. NF-k B p65. MUC5AC mRNA
# 35 T LTCM 41 (P<0.05), IL-23. PI3K. AKT.
NF-k B p65. MUC5AC mRNA % ik i T MTCM 4
(P<0.05), IL-17. AKT, NF-«k B p65. MUC5AC
mRNA ik I T HTCM 41 (P<0.05), IL-17. IL-23,
PI3K. AKT. MUC5AC mRNA 2 ik {I% T 7 Hh 23 £ 44

(P<0.05), fi#iZsfi4H IL-17 mRNA 5K T LTCM
H (P<0.05), fitiZsfiide IL-17 . IL-23. NF-« B p-65
mRNA ZA{EF MTCM 41 (P<0.05 ),

7 %4 p-PI3K, pI3K, p-AKT. AKT. NF-« B p65.
NF-k B p-p65. MUC5AC & 1 % ik It &% ( [ 4,
#5) HiEwdAir, B p-PI3K/PI3K, p-AKT/
AKT. NF-«k B p-p65/ NF-«k B p65. MUC5AC &
&k T+ & (P<0.05), 5B R 4 s, T midl
p-PI3K/PI3K. p-AKT/AKT. NF-«k B p-p65/ NF-
k B p65. MUCSAC % 1 %35 T % (P<0.05), B
4 p-PI3K/PI3K. p-AKT/AKT. NF-«k B p-p65/ NF-
k B p65. MUCS5AC & [1FRALT LTCM, i 737l
20 (P<0.05), BG4 p-PI3K/PI3K. MUC5AC ik T
MTCM. HTCM 4 (P<0.05), 7fi Hb %3 7 41 p-PI3K/

x 3 KUIME. BALF HIL-17. IL-23 /K FIb4 (pg/mL, X+s)
ikl n IL-17 IL-23

BALF SR E I BALF LGNl
B 6 15.61+2.10 5.79 + 2.01 23.08 +7.51 21.84+6.60
H 6 45.30+2.65* 26.14+2.92* 78.69+7.92* 94.62+14.74*
LTCM 6 4220 +3.114° 23.29 +3.594° 70.21+9.034° 88.98 +10.344°
MTCM 6 22.32+2.144° 16.89 +2.94°° 55.90 +9.40“° 62.38 + 11.36 “°
HTCM 6 20.43+1.08° 16.14 +2.93° 51.71+9.67" 58.09 + 12.59*
i o 2 1 6 18.80 £2.10% 14.82+2.14"° 52.74+7.35" 57.05+10.79"
54 6 16.50 £ 1.31% 13.42+2.45% 48.01+7.21° 49.49+9.61°

T HIEEARE, "P<0.05; S,

4 P<0.05; S A e A,

4P<0.05; SHLG4lLLE, ©P<0.05

R4 FBHIL17, IL-23, PI3K . AKT, NF-k B p65, MUC5AC mRNA ikt (Xxs)

20 n IL-17 mRNA IL-23 mRNA PI3K mRNA AKT mRNA NF-« B p65 mRNA  MUC5AC mRNA
EH 8 1.019+0.186 1.507 £ 0.187 1.080 + 0.206 1.071+£0.195 0.967 +0.116 0.963 +0.172
A 8 4.013+0.740" 4.292 +0.590 * 7.468 + 1.483* 7.528 +1.393 " 4.906 + 1.060 * 5.836+1.039 "
LTCM 8 3.116 £0.441°4° 2.760 +0.570 ¢ 5.355+0.796°° 5445+0.786°°  3.117+0.518°° 4.457 +0.939°°
MTCM 8 1.932+0.434°* 3.665+0.522°4°  4.864+0.996°° 4.756+0.896°°  3.230+0.324 “*° 4117 +0.774°°
HTCM 8 2810+0.365°° 2.576 +0.352* 4.119+1.032° 4449+1.116°°  2.838+0.618°° 3.640 +0.929 ¢
itz 8 2.394+0489°° 2.750 + 0.569 “° 5273+1510°° 5184+1.490°°  2.491+0.559" 4.145+0.917%°
e 8 1.588+0.067" 2.035+0.392"° 2.971+1.203° 2.871+1.183"° 2.138+0.613"° 2.414+0.528"°

e SIEHH L, *P<0.05; SHRIL LA, “P<0.05; S fligh L, *P<0.05; S5H44 Lk, ©P<0.05

R5 %4 p-PI3K/PI3K. p-AKT/AKT. NF-« B p-p65/ NF-« B p65 } MUC5AC A KL (X+s)

51 n p-PI3K/PI3K p-AKT/AKT NF-k B p-p65/ NF-« B p65 MUC5AC
IEH 6 0.158 + 0.047 0.141+0.029 0.186 + 0.009 0.158 + 0.047
B 6 0.852 + 0.067 * 0.729+0.050 0.824 +0.021 0.851+0.067
LTCM 6 0.712+0.076 “*° 0.567 +0.094 ° 0.634 +0.113°4° 0.712£0.756
MTCM 8 0.363 + 0.057 4 0.269+0.013%* 0.382+0.102%* 0.363 + 0.057 “*°
HTCM 6 0.542+0.083°7 0.376 +0.082° 0.504 +0.097 * 0.542+0.082/%"
i A 6 0.630 + 0.065 0.472£0.016 %% 0.580 + 0.050 %" 0.630 + 0065
i 6 0.223 +£.079° 0.218+0.039" 0.345+5.011° 0.223:50.079°

T SIERAE, "P<0.057 SHUNYI AL,

2 P<0.05; 54 M A e LA

4P<0.05; Sakad e,

©P<0.05
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A B C D E F G

A B CDE F G

A B C D E F G

B4 £41p-PI3K, pI3K, P-Akt, Akt, NF-« B p65.
NF-k B P-P65. MUC5AC % H Elik 4]

PI3K 3 i fik T LTCM 41 (P<0.05) ; p-PI3K/PI3K .,
p-AKT/AKT . NF-« B p-p65/ NF-« B p65. MUC5AC
HEAFIBET MTCM 4 (P<0.05 ),

i

12 GG AP iy i AR U A, ¥
AL A CEF ) 7, A BRI
R, IR PRI E S5 PSR AL . TSR ALE TR
e, /N LR 2k BRI SRR, NARTE A,
PRSI, TS SV oL, FE L B AE R
Ty A2 FIMAGERE . M2l ST B
wREReREr, hHR R aR3E A Wi
FUSE . RIS . AR, PR AL R IRE
KRR, HAZG R R 2 REE TSR, Bk
i, FZGEIETE I NI . AR, W DUERE
T T Y A R O s R e = I 73 €T 2
bz BRAARER, ARG IR %R B AR
fapfese, DIVAILIR . LSRR MR, FrRRK
B s B, fiy H R M2, 207 HRH IR,
B R 2 AL B S AR A RE s L EE AR
WITE R, W n] DA Rz R e X . NS wERR
etk Y BEEERFST R, s S L 1 e 2% it
W Bty )y B R il 2 2 . DI PR S 3 2 86K
SR SR YT R R AT AP T R R A

AAF5E R F OVA BA A AR 40 L1 155 7 3 XoF
LA R SRR A TR AR, X B T i I i s K SRR A T
REEOAE GRS . BN PR AR, HEAL
BRIk . BIRIA] HE Yo WAE IR AE KoK e Pk
YHAIRIE, PAS YLl R i, AR 40
A BB IYE 22 o I RV 3 B B 7 g R P s 4
JfL S R I T . ZRE DL REEIR, BRI
Y A FRAFAE S TE RAE SRR 50 o b BRAE Ak,
15 G g Wit LR P A0, %2 90 s R R oA R
ARG LGAEA AR FEEELT A, HE K PAS Ytz
R EE RAE SRR WIS . A AT
KPR M Bl e A o

FUABTFSE & I IL-23% IL-17 75 Bz 5 A0 i

GAPDH

A B C D E F G

80 kD

60 kD

PR TR VE PR A I B, O IL-23 B IL-17
Ay IR S T IL-23 JB T IL-12 IR Z —,
HAZRRIRT Th17 HifRim, 456 H RSPk IL-
23R, AEHE IL-17 430, 1L-23 5 IL-17 S YIHHCH
AT IL-23/Th17 Jeikh " IL-17 5 1 Th17 47,
HATZED B0, XA IL-17A, 5HLER
i Ko i WA e 1T IL-17 TR R b 28 R R
B9 Th2 4R 531k, S5E4E b Mok 4 i S g 1R 1
BLAN MR VR S 1 B IL-23/Th17 RE
AT SR IR AN AP MR A R, S5 AGE
RAE, MR DE AR A . KR PO, AR &L
BALF K ARJE I IL-23., IL-17 SRl B &, Wi 2
F4 TR, 4 RT-PCR K s 20 fh it — 25 D3
PR K B A KOFIE SE LA TS A G, B 4B
N IL-23 J IL-17 FER L2, A& i & BALF H
2R, BB R A A B b 40 i 45 52 4 i
B FFE. MTCM, HTCM A7 i 25 B 4H A7 AS ] A B 4
A, A EA LT LTCM, RIS 2 ks i
BT IL-23/Th7 S 4l = B T 1IL-23 & IL-17 5
Fik, TS NS AR T AT R A K, BT DL
G SE RAE AT BB S| IL-23/Th17 5 fl s A
Ko [RIEHZ JEYS Mt A 58 2 AT DUR 3] 1IL-17 3 ik
(NS RGNS T te ol é vl UR €Y TEA A5 OB o o] s /K 35
Th2 RIEzRGEHR AL TR a7 S, S — 2 AEsE
W&,

5% & B PISK/AKT 8 A G 1 3Rs LS5
SIERAE SR 2. OVA 5 S ik Rl et
SAERAE, HE I PAS YLt il 4 5 i S ARtk
MMl %, NF-w« BAE B E 5N T, St
RAEFEHL S . A A KAMHI A 5, 1 NF-« B AE
4 PIBK/AKT T ii#f5 = 70+, il I« B#EE (1B
kinase, IKK) %% 42, AKT ®% f2 1k J5 1J #% 1% F iF
p50-p65 (NF-k B) Fsg A#%, (H—R i p65 731
IR, WAL NF-« B 15 L p65 B 17140
SR 22, pe5s AR HE L TNF-a | IL-6 %5,
TNF-« 1EAIER B F e dESTE TR AR A g A
SEEE W W P, L8 B ATIR, RIS PISK/AKT
J NF-k B Z A RN T 53000 50 4 W 3 VIAH G 1)
PI3BK/AKT/NF-« B {54, il RT-PCR. Western
Blot/k i, HF 5% & B2 R AR 25 T PISK/AKT/NF- kB
& o A SCHE DR R B A R A 3R B T 4R T
AN 43 2819 o g T b g S B L IR K 17K
GHT, BRSNS A T T IR H KA — 7
HRITE, A2 5] HTCM AT . B4 4i %t
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p-PI3K. p-AKT. NF-«k B p-P65 R4 /KFHtk, A
SEHWTE R, IL-17A n]E PISK/AKT {5518 A
PRI N3G A %0 BRI AKT #E— 45 33% NF-« B
{2 iE NF-« B p65 5k, LI RiE/R 4 OVA 5 S
JaE R IL-17 S5#5iR 1k PISK, B2 1k AKT K iR
b NF-« B p65 & KA MR &, 2T s R
[, #7R IL-23/Th17 % E%HS PIBK/AKT/NF-«k B {5
S PR AR R

MUCS5AC 7£ A H EZORIE T 3238 R
PRI, MUCSAC J& R b iy B2k 1, Hk
ik BRI £, RS BRI
BEH P ARWRBTSE R, R 2 il 4 4 PAS Y
0 DL S TR 0 WA SN . BRI 20 G A B e R R
Iy %, [Al it RT-PCR. Western Blot %% i 4% 7%
MUCS5AC S [H S Rk T, SR e 5
W= AR 25 . MUCBAC Al 435 < 18 4 4iE
R DIROG, AOE RAE AR R = il . PSR B
FIF M %535 S 508 I IL-17 20 ik £, MUCSAC
mRNA % % I 7} ®, MUC5AC fE 4 PI3K/AKT/
NF-« B {5 S5l FUFE A, IL-17 43 7 MUCSAC
FKikThE. I, IL-23/Th17 48 5% f&h 7l RE K T
IL-17 2 5 PIBK/AKT/NF-« B {5 5 5, # IL-17
Ay W6 T S R i PISKIAKT/NF-« B {5 5 il %% 5%
MUCS5AC £k /K- FRE. L8 Tmd s, £
$E7~5 MUCBSAC K35 N, b s 82~ /K- T
LTCM; HTCM, MTCM f F i i A5 i, {HERA 4l
TR At

S0t S 2 B 280z AT Bl AL % 3 T T R K
B, IL-17. IL-23 BALF JZIfii% =5 TR, gk
YR LR ANk B K IL-17 . IL-23 R SR K
R, IL-23/Th17 K E 5 PIBK/AKT/NF-« B {5
S ARG I HE K M2 MUCBAC . A5
FREFES i il SO BRI EE PAS YL iR
PR G M3 AR vk b, B W8S ;s HE Je B4 &
PEAMMERIER D, RIS NGEE . & LTk, EEE
it AR 37 2 55 W Wi < T R T 1 4 B S AR AE IRV
n] HE i o 4 5 IL-23/Th17 %8 4E 4l 5% i PISK/AKT/
NF-« B {55 %, Phmgmtrigiie. b gnie
[i) i 25 2R T B8 J A IL-23 K IL-17 A PR T4 b,
TS S RERE T X AHE R il . Rk 20 g
A, T IRERR R S WA DG ) MUGBAC i ik 6,
ZRE M, BRA AT S P i KR B AR SRR
IR AS el i

JLEE SRS NG YT 7 8 LA A B P R

HEHFGRINZ, BEeEhlEmmiek, EARE
LRI A:, AR TS B B g LR AR I
REAWAERLI 0 AT R /R I8 S I
WA A1 23 PR T T Al R e R SR, A R
RO T WS R PR T ARG 2y, (EARE—
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