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Abstract: Objective To establish a mouse bronchial asthma model and a human non-small cell lung cancer cell (A549)

inflammation model, and to study the pharmacological efficacy and molecular mechanism of Jinzhen Oral Liquid (JZOL) on
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bronchial asthma. Methods Sixty-six female BALB/c mice were randomly divided into control group and model group. After the
asthma model was established by the ovalbumin (OVA) sensitization method, mice in the model group were divided into model
group, JZOL high, medium, and low dose group, and dexamethasone group (Dex). Whole-body volumetric tracing system was used
to determine the penh value of airway response in mice. HE staining was used to observe the histopathology of lungs in mice. The
number of inflammatory cells in alveolar lavage fluid (BALF) was detected by Riesling-Jimsa staining. ELISA was performed to
detect tumor necrosis factor-o (TNF-a) in BALF and immunoglobulin E (IgE) and immunoglobulin G1 (IgG1) concentrations in
serum. A cellular inflammation model was established by using 20 ng-mL™" interleukin (IL)-1B induced A549 cells for 24 h. The
cells were randomly divided into control group, model group, and four mass concentration JZOL-treated groups (5.39, 2.69, 1.35,
and 0.67 mg-mL™). The MTS assay was used to determine the pharmacotoxicity of JZOL on A549 cells. RNA-seq technology was
used to perform transcriptomics analysis of six experimental groups to screen differential genes, which were subjected to GSEA
pathway enrichment analysis, KEGG pathway enrichment analysis and GO pathway enrichment analysis, and the key genes
screened were experimentally verified by qRT-PCR experiments. Results /n vivo experiments showed that JZOL was able to
improve inflammatory cell infiltration in mouse lung tissues, reduce the Penh value of airway hyperresponsiveness in mice, decrease
the number of macrophages, eosinophils and neutrophils in BALF, and decrease the concentrations of TNF-a in BALF and IgE and
IgG1 in serum. In vitro experiments showed that the maximum nontoxic concentration of JZOL on A549 cells was 5.39 mg-mL™".
Gene enrichment analysis showed that a total of 46 inflammation model-related pathways were obtained in the model group
compared with the control group, and the percentage of the reversal of these pathways in the groups treated with different
concentrations of JZOL was 34.8% (5.39 mg-mL™), 50% (2.69 mg-mL™), 32.6% (1.35 mg-mL™) and 26% (0.67 mg-mL™),
respectively. KEGG enrichment analysis of differentially expressed genes (DEGs) showed that a total of 58 pathways were enriched
in model group compared with control group, and a total of 32 pathways were enriched in JZOL-treated group compared with the
model group, reversing IL-17, TNF, and nucleotide oligomerization structural domain (NOD)-like receptor signaling pathways. The
qRT-PCR validation of chemokine ligand 1 (CXCL1), chemokine ligand 2 (CXCL2), and lipid carrier protein 2 (LCN2) in the IL-17
signaling pathway was consistent with the transcriptome sequencing results. Conclusion JZOL has significant therapeutic efficacy in
mouse model of bronchial asthma induced by OVA, effectively alleviating airway hyperresponsiveness and suppressing
inflammatory responses in lung tissues in asthmatic mice. The anti-inflammatory effect was likely achieved by regulating the
expression of several key genes, including CXCL1, CXCL2 and LCN2, which in turn affected the IL-17 signaling pathway.
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5 E-AB-F1101E, Elabscience) ; DMEM £ 3% 3 (7 5
11995065, Gibeo) ; 5 % % -5 55 &= AMHLIH W (TR 5
BC-CE-007, Gibco) ; PBS ( & 5 BC-BPBS-01, Bio-
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Fig.1 Flow chart of bronchial asthma modeling and drug administration
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#£1 qRT-PCR3I#FE7I

Table 1 qRT-PCR primer sequence

FH A5 (D) FF1(57-3") P /op

GAPDH ENSG00000111640 F: GTGGACCTGACCTGCCGTCTAG 149
R: GAGTGGGTGTCGCTGTTGAAGTC
CXCLI1 ENSG00000163739 F: AAGAACATCCAAAGTGTGAACG 148
R: CACTGTTCAGCATCTTTTCGAT
CXCL2 ENSG00000081041 F: GCTGCTGCTCCTGCTCCTG 136
R: GGACTTCACCTTCACACTTTGGATG
LCN2 ENSG00000148346 F: GAGTTACCCTGGATTAACGAGT 171

R: AAGCGGATGAAGTTCTCCTTTA
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iR (P<<0.001), Ui B JZOL RE 54 24 FFAR /N B JE B
71, AR S E R AE G, 45 R R OR JZOL BRI/ RS
18 Penh {H ¥ 25 B0 A 7 AH G E
3.2 JZOL xR0/ N5 BALF & & E 4R A A0 520
Wil 3 Fros , 50 BZH AR B, B 2H /)N B BALF
HH G 44T T 1 L 2 R R A A i e
LT (P<<0.001) s SR L, AN [H] 57 & JZOL 41
/INB BALF HF W 41 g AN rp PR Rl e B e B R
F#% (P<<0.001) , JZOL & - 7 5] &= 41 1 Dex 41 7)h it
BALF 1 W 2 VR 40 i 40 & 5 25 1 B (P<<0.001) .

* % 4JZOL44mgkg! 4JZOL1.1 mgkg!
& 1% 3 JZOL22 mgkg! 4 Dex2mgkg'!
15 1

Penh 14

20 40
Z. 15 B RE 5/ (mg - mL1)

60

S

P<0.001; 5HI A LLHE - P<<0.001
""P <0.001 vs control group; ““P < 0.001 vs model group.

B2 JZOLXH/NRAHIHAE Penh EHIZM (xts, n=3)
Fig.2 Effect of JZOL on Penh value of lung function in

mice (;:Es, n=3)
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P <0.001 vs control group; **P < 0.001 vs model group.

B3 BALF &K EMMBE (vts,n=5)

Fig.3 Number of inflammatory cells in alveolar lavage fluid (x=+s,n=5)
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3.3 JZOL Xf %07 /) iR BALF # TNF-o & 7%
IgG1.1gE 7K F B 520

H P&l 4 mp %0, o0 BRZH AR B, SRS 2H /) B BALF
98 9iE R F TNF-o 36 FE 2 3 3 i (P<<0.05) ; 55 A
Y AH EE, AS 6] 77 & JZOL 40 F1 Dex 41 /) i BALF 1
TNF-o 3 & 1 5 2 P A% (P<<0.05) , Horp JZOL 15
21 F Dex 2 /)N B BALF ' TNF-a 34 & B 58 in &
FH(P<0.0D). HxTREAAHLL, SR /N RIS &
SiE PR 1gG 1 B2 I 25 35 i (P<<0.05) 5 5 85 Y 40 AH

300+ . 1 000-
T ' 800
z | B g
B PP E 600
3 S
£ 100 = 400
= 7 ©

= 200
0- 0
xifig s 44 22 L1 pex
JZOL/(mg'kg™)

X R 44 22 11 pex

Eb ,JZOL &7 E 20 A Dex 41 1gG 1 iRk [ i 25 PR (P<
0.01). 5T REAIAH L, A58 41 /N B I3 o 1gB A< BE
2 38N (P<<0.001) 5 5 8584 20 A0 L, A R 57 &
JZOL 2 F1 Dex 4H/)> B IMLI A1 TgE < & 42 35 IR (P<
0.01), H /1 JZOL =77 & 41 Al Dex 41 /)N KR i o 1gE
e FE PR AR E N B2 2 (P<<0.001) . _F R g5 R 3 e
JZOL W] R 38 i [ 1K 2 W /) B BALF H 98 i K 1
TNF-o AL 31 1gG 1 IgE )& 5 K 300 ) 42 P 4 0
SN

## H##

IgE/(ug-mL™")

w44 22 11 pey

JZOL/mgkg™) JZOL/mgkg™)

55X AL L "P<0.05 T P<0.001; SR HLEE - #P<<0.05 #P<<0.01 **P<C0.001,
"P<0.05 ""P<0.001 vs control group; “P<0.05 P <0.01 *P<0.001 vs model group.

4 JZOL XN I & IgG1.IgE F1 BALF f TNF-o iR B9 250 (x5, n=3)

Fig. 4 Effect of JZOL on serum IgG1, IgE and TNF-a levels in BALF of mice (xts,n=3)

3.4 JZOL 33R&0s /)R B 2B R R IR S F 2
xof HECZEL /DS BRI 2 20 R ORE IR T I B, TR IR 58
U, fili v ) B E R AT A 2 AR s A R )N R i 2 47
G e RS, A e g L i 9 ) o AR T, 4 SRR
17 A KB A A M= s JZOL 45 2 i » AN TR
75 JZOL 411 Dex 41 /) B3l 25 23 41 it ok KA o 2%
i T 0 1) B A /N i 6 B AR, 0 RE Al IR T L R
W (B S . WIREEPE 73 ok B (R 2D, 5% B4 AH

JZOL 1.1 mg kg’l 7

5 JZOL/MNRATALRREFHSHHN
Fig. 5 Effect of JZOL on pathological morphology of lung
tissue in mice

EE , A5 20 /) BRI 2H 23 98 RE VT 43 8 3 3 D (P<
0.001) ; 5 1% B4 240 A EE , JZOL A « o 5 77 = 41 A
Dex 2H /> U ZH 21 R 9E vF 73 296 BT A, B JZOL 4
ZIN BRI 2HL 21 98 0 DY 3 B ARG R B2 S 70 A Ok,
1 JZOL = 75 B 20 A1 Dex 2H /) B3 20 21 4 i v 4 BB
FHFFR(P<0.001). LiRgs R R, IZOL RENS L ik
W i T S0/ BT ZEL 234545 Dk i 2H 23 9 R S B
3.5 JZOL X AS49 MR ZAYIB LR

¥ JZOL # F% 6.25.12.5.25.50. 100200400+
800 fi5 , I MTS 1ok 1K I 240 A7 475 €, 4 B A7 3 %2 43

®2 SANRHARREREITS (vts,n=5)

Table 2 Pathological scores of lung inflammation in mice

in each group (;:I:s,n=5)

259 FlH/(mg-kg ™ RAREVEI3 157
it — 0.2+0.44
it — 2.6+0.55™
JZOL 4.4 0.6+0.55"
22 2.0+0.71
1.1 3.040.41
Hh ZE KA 2.0 0.8+0.84""

B0 B LA T P<<0.001 s ST 4 LA -7 P<<0.001
P <0.001 vs control group; ““P < 0.001 vs model group.
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B KT 95% B #1352 I FE B 9 JZOL % A549 )
AL TIRE. ERWE 6,45 R E/RIZOLEA 2
WIEA KT 5.39 mg-mL ™ CH i 245 5% B¢ 50 £ ) B, Xif
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150 A
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0 034 0.67 1.35 2.69 539 10.77 21.55 43.09
JZOL/(mg-mL1)
Bl 6 MTS &l JZOL X A549 4 f ) B itk (xs,n=3)
Fig. 6 MTS method was used to detect the toxicity of Jin-
zhen oral liquid to A549 cells(;d:s,n=3)
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CL_E, BT R A D e 5040 52305 2 52 1 R, B i
HiA]o

K E B4 43 M 32 (PCA) 1 tSNE B& 4 4y
Hr ((SNED JE B R R I8 2 57, TH R FE A 2 A [ BE
B, 2 SOy AL ) 22 5, 6 S AN RE AR I I 4
BEAT 2 AT AT AAL (B 7)o 45 B B, ) R 20 A e
B2 ()2 IA 1 B8 B 2 20 I, 2 B AR A 2L () 37 PR
Y PN E S SR A O R A BT AT R A
3.6.2 GSEAZ oM wJiikprid, & Jo il 4is 15

I

A
0.5
[ ]
[ J
[ ]
0
3]
N
3 o X Z
[ 1;%?‘_13] e
—0.5
[ J

075 -05 -025 0 0.25 0.50
PC1

2000 A

1 000 A

—1 000 !

—2 000 !

RYZH 55 %] R ZLGT U 1Y) GSEA 70 BT 3R 15 98 iE R 8 %
EE 8, AW FLILIRAT 46 25 S AEFFE 8 % JH 1 4
ANAN[FIIAR BE 245 W) b 320 5 R RS 20 B0y A, R4S
PURIEE (K 3D ABFIE 4R R IA A FE
JZOL 132 90t R4 H) Bt K A /0, b 7 B 4 (g
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oA AE DL B BT R e T, AR R & (B R 4R 2
32.6%) AR E 4L (HT 5 5 40 26.0%) A7 —E HL &
Re 1. BARRUE, 45 R I 4 A2 Ak R 2H S R 3
WA 7 OB ORE s A0 U B8 (glycosphingolipid
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% (RIG Ilike receptor signaling pathway) « 2 [ £ i
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Fig. 7 Quality analysis of transcriptome sequencing data
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Fig. 8 Enrichment analysis of GSEA pathway between model group and JZOL treatment group

&3 JZOL THi & B L5

Table 3 Proportion of JZOL intervention reversal

pathways
%) JiE K/ (mg-mL ) TIRIEE%
JZOL 5.39 34.8
2.69 50.0
1.35 32.6
0.67 26.0

ACSL4) . &4k A i /& 3 (C-X-C motif chemokine
ligand 3,CXCL3) . H 4 I~ F-6 (IL-6) S # & 55 %¢
JiEAH O R B DA, 150 I ARE B A S AR il Iy o DAABE U 2.
50 RE A LG SR AT 1) 56 A J5k DR g 78 JiE A5 Y b 75
R4, YA AS [R5 & JZOL 5 22 S5 3% 08 3 [R] ) i
Re ). JZIRERE R ER(E 9, A [F) S5 2H A
FEASTT AR R 3 — 2 , 1 W1 e e 2H AR A 1 — B
Wf. ZRrRIKERMEE R, JZOL i B 3% 15
HZHIENK RIS, SR 7 AR 1(C-X-C
motif chemokine ligand 1, CXCL1) . &1k [K -7 fic /&

2(C-X-C motif chemokine ligand 2,CXCL2) .\l Jiiiz
#% & A 2 (lipocalin 2, LCN2) %%, H o = 71 & JZOL
R IF TR AL -

3.6.4 ZERILHKEGG &£ KEGG il & %
AT EE RN, 50 R ZH A B, 52 4H LR AR 31 58
SIS, WY 15 % E SRR WK 5. A E SR
FEHRLEIL-17 15 5 I8 (IL-17 signaling pathway) « 4]
Ji BAL 7 52 44 #H B AF A (cytokine-cytokine receptor
interaction) . TNF {5 5 il # (TNF signaling
pathway) .NOD #£ 2815 S IHIE 55 . A A HZE R
B S AR A K, ) & JZOL 20 % 155 7Y 26 2 il
72 S ik DR 1) 52 ) e K, e A3 A58 28 2H R v 1) & JZOL
Ak PR 2H 7 S BE R KEGG B % & &2 0T (3R 6) . &
A5 2 1 18 B 70 S A pi B i (focal adhesion) | PI3K-
Akt {5 5 il % (PI3K-Akt signaling pathway) « 4l ffl &
F 5 52 A4 3 4 (ECM-receptor interaction) 5§ . ik
45 R W] JZOL vJ fig i i i 4% IL-17. TNF.NOD £
S A PI3K-Akt {5 5 JH B M1 ECM 32 1438 i (1 3R ik
K RIEPLRMER .
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Fig. 9 Cluster analysis diagram of differential expression genes

F4  JZOLTFIFIL-1p SbIEfFHY AS49 HARE R R IZRIH N
Table 4 Effect of JZOL intervention on gene expression of A549 cells induced by IL-1p

2 5 7 RN S RN YRR
Hof FE A vis BT 4] 56 30 26
JZOL w7 s 2 vs 12 40 42 12 30
JZOL i 20 vs BT 40 37 11 26
JZOL H IS S 4 vs B 20 28 7 21

JZOLARFH 2 vs BT 241 19 5

14




+ 1496 - F47EFETH 2024F78 ﬁﬁ-i‘ﬁﬁti, Drug Evaluation Research ~ Vol. 47 No.7 July 2024
£5 MWHRAMKAEDEGWKEGGEESHTER
Table 5 KEGG pathway enrichment analysis results of DEGs between control group and model group
75 ID KEGG % H P1H
1 hsa04657 IL-17 signaling pathway 9.29X 107"
2 hsa04060 Cytokine-cytokine receptor interaction 1.37X10°®
3 hsa05323 Rheumatoid arthritis 451X10°°
4 hsa04061 Viral protein interaction with cytokine and cytokine receptor 8.82X 107"
5 hsa05134 Legionellosis 1.77 X107
6 hsa04668 TNF signaling pathway 1.97 X107
7 hsa05132 Salmonella infection 1.08X 10
8 hsa05167 Kaposi sarcoma-associated herpesvirus infection 3.34X10°
9 hsa05120 Epithelial cell signaling in Helicobacter pylori infection 1.86 X107
10 hsa05133 Pertussis 2.53 X107
11 hsa04621 NOD-like receptor signaling pathway 4.41X107
12 hsa05146 Amoebiasis 5.39X107°
13 hsa04062 Chemokine signaling pathway 5.54X107°
14 hsa04625 C-type lectin receptor signaling pathway 8.19X107°
15 hsa05200 Pathways in cancer 1.34X 10

* 6 HEMEFIZOLLZIEADEGs HIKEGG &SI
Table 6 KEGG pathway enrichment analysis results of DEGs between model group and JZOL treatment group

Fr 5 ID KEGG % H P
1 hsa04512 ECM-receptor interaction 8.65X 10"
2 hsa04151 PI3K-Akt signaling pathway 7.21X107
3 hsa04510 Focal adhesion 1.64 X107
4 hsa05165 Human papillomavirus infection 0.22
5 hsa05323 Rheumatoid arthritis 0.07
6 hsa04060 Cytokine-cytokine receptor interaction 0.42

3.6.5 ZERIEEGOEENM X 2= AR AT IE
B AR, LT B GO B dE P, e I 3w A i 282
2%, Hdn BP 153 50 ¢ & (Ll ik, CC3 R 13 %5 & 4
B, MF 13 3 30 4% & S % , i & Top10 & HE18 #%
HFMESEE(E 10-A) . g5 R ER, 5 RAML,
B 40 5 BP AH 9% 1) 32 32 & SETE 41 i X 41 F 3
SR 980 IOV, W DNA S i) JIH [ e i 95 45 0 AR s 5
CCAH IR T 25 SR AE IR 51 1 UKL L 48 A% 55 4 7
5 MF #2132 22 5 4R 10 a4k [RI 7 ATP Bl vis 14 i
Jii 4 & \DNA 4 55 k. JZOL 4245 )5 ,JZOL %4
Y E R 2 6444 GO M, W 5 N 245Kk FE b s
o R 1 22 S BE DR GO I s 4 4 AT b, A %
Top10 GO ‘& 42 38 i 8 B I 73 #r , 45 F a0 &1 10-B fir
IRo JZOL TG , A [F) ¥ 5 4 24 2H 40 i #1  4E 2
G 9% A0 HACAZ T B Toll B 2 AR5 5 1 15 1k 72 41 Al
WAL S, =& JZOL A4 i
BE AR, KT & JZOL 4141 i

B4 B M A% DNA & 61 S A M0t FE
3.7 qRT-PCRIEMLER

R 5 27 3% 20 2 0 P 25 R %oF 98 R AH O JE R HE AT
qRT-PCREGIE. Z55EIR, 50T A UL, AR 2H 40 e
LCN2.CXCL2.CXCLI % Hl mRNA ik /KFE#% E
WP<0.01D ; SR LUHE, JZOL T , 45 25 4H At A
LCN2.CXCLI.CXCL2 2K mRNA ik K F3 i,
JZOL & 5 & 4 1 JZOL v i 771 & A 40 s CXCL1 fi
LCN2FEl mRNA FikK-F B3 N HP<0.05), Fik4s
FUHAFRIREE JIZOL ¥ RE PR SORE R R gk, o,
JZOL F7 A A FEFR R mRNA FIA KRR i 52
Ut 7R JZO LA 9 5E S R FH e i, 55 s 2.
MFpasR—a. e 11,
4 g

JZOL & 75 [ [A) ) LRHIG 75 4 2375 Jili 55 1) JE Al
A R R IRAR 25 5 7 ) B L A RS
PR HE KB AE R AEB A SR A
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A- GO function enrichment analysis of DEGs between control group and model group; B- GO function enrichment analysis of DEGs between model

group and JZOL treatment group.
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Fig. 11 Transcriptome qRT-PCR verification results
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S VR T 5 B b TR T R 41 A 4, (E B
L 200 AR G A o P R PR 4 R B I e
TR EEAE R, SRR 28R A 5 v] BLS 3K
B SOEANIK , DRI R . S PRI AT S R4
Mt 25 T Th2 BUGRE [ BT RE , A T il 2231 58
i SRR ARHIE T 45 F o, 7E AR AR TR /N R
o B2 ZA) P s K A A IRATE , IR TR PR S
NAFASIEGEA RO , B0 BT BE Penh {H 52 1Y
K, /NERBALF HREER R4 H R4 AR g4 A
Ko SURIBE N, BALF 28 0E R TNF oK 2 R 215 i,
MEH 1gG 1 AN TgE R FE 2 HG N , IR He 45 FLER B B A
BRI, TAEJZOL TG a2, /N BRUIZH 2R
PP IR I LR o , i D) e 4B AR Penh [E IR,
BALF HH G AR AT L  H P 20 B R [ 240 o 25 ek
b IXEEEEIAR IZOL BN B —E vy T E L e
B BT SR IR RS B R B FE

TE 3k A3 B B e B 3508 98 ORE 1 i i 4H SR T A
HOR I, 5 o0t HEZE A BE L B 2H 72 S B TR 1Y) KEGG
BB A T AE TNFLIL-17.NOD #£ 2 4& {5 5
3 i R0 DR 52 AR LA P i S0 X S
AR A 9O RN B A DR . FEAHE AL, IL-18
753 1 AS49 48 fi 98 JiE B BY 1) e S 40 5 N 45 AR
N, ZE R I KEGG & S gt 3 2L Th 7E Bk
Wi, HAB A ME . S5iEEmr g R, i
B IL-1P 75 3 (1) AS549 20 B T Jl 98 R A5 28 B 2% 358 53
AT 980 N (1 S 2H SRR B AR AT RE . Y
OB E R LUZ BTG Q) R AR BN R
fRZEWT, 2 FECE R A AR, 51 A A R 40 H T G
RS2 MART L P % RN A0S 5 3 T )R BT Ui
RAE IR NL, Fe 24 1] B 7| S I R T AN I 0 S et A
I I B, R E B 98 ORE A i B Ak PR AN T
A FRIC TR BN ES , A4 2 98 K7 W1 IL-1B TNF-a.
IL-8.IL-6 LA FZ 9t 8 K 7~ Wi 1L-10.1L-13 . IL-1Ra %%,
T B A% 1 4 B B 7 R 200, R o, A T O ok
IL-1BVE N S/, FH T 155 AS49 77 A 90 M o
— LU 5T HE Y, IL-1p 8 ik 3 58 CD4+T 41 ffd ] Th2
B Th17 40 B 3% A4, 38 5 Hh 1 b 40 e 1) % £ 5 B 5
R a4 5 S RS, Ak TL-1B Al s &R
G I R R AR B A O, L HE SV I A7 P A

it e S BARRILAE , IL-18 53U ML IR
BV GAS T, [ G P WO, FR AR R ) 52 1k K
80 H AR B 2 875 2 BEALEE toll BE A2 4K NOD #5244l
RIG #f 52 AW 25 o 6] i IL-17 {5 5 i 2% 3%
TEEES R HOR B 28 RE KT 40 TNF L IL-6 . 1L-8 %5 , %%
EEVE TR PR A0 L, 3F — 5 1G9 Th2 B [ Mo 55
b, PR b Bz TR T TR L A 2 35 o il I
1 IR 7 (1) 43 3, 0 CXCR #a b ] 1 32 4k K H g
& (CXCL F ) &,k FlF CXCL1 #1 CXCL2
REN% 0% NOD Ff 3244 L RIG #3244 K1 Toll B 52 1A 15
5B, BN 8 40 B R R, Toll B 52 44
SCTRLS) 2 AFAE T WF IR b R 248 g, %of A i i il
TR Y B AR ST, AW IS R BN, AR A
W 2= AN B I IL-17 15 5l B 0 2 3 2
CXCLI CXCL2 . LCN2 j# 17 qRT-PCR £ 5% 55 il ,
RIUERIH PCR 45 R G s N P 45 R —5. JZOL
525, FIRFER mRNA RIAHHOL e, B JZOL 7]
REIE I 4] CXCLI.CXCL2.LCN2 FE PR s s 1k
HET A0 IL-17 15 5 18 B B0 , Sk 208 40 i 98 0E
N, 3 H 7 JZOL BUR S I o AF 50 R IR, 76 1 BUR
55 108 AORE S B H, Th7 20 23 b () TL-17 B A
N R R SR AR B, 24 TL-17 15 5 18 B0
N, it A A TR A A BT R 4 AR SR 3 22, AT
SIS R LBk BRI v SR RS, b A
I IS Toll B 5244 2 IR FH 2E— A5 {2 12 Th17 28 B i) 43
1k, 2 Th17 AR 257, ImRUEHE R, IL-17
TEWE N £ R T2 23 SV R AN A MR I 3R
PRl o R X 2 B R b= RO R e Vi )
i hnte, Zhpseis BoR , 15 OVA BUBUBE R /) R
BRI A A TL-17 I 3G N, Rl S aa s
FEIN IL-17 W Bt A2 175 R 1B Wiy S5 M T ™% B 1)
HEMMPE . G868 ERPITSE R, #2R8 JZOL YT
W Wity T S50 9 S 2 R 23 F-H L v R 5 4 IL- 1745 5
A 2, A e n] LAE SRS R IR N IR R

AR AP TR A P Ah S5 R B JZOL 5 3¢ < B
Wi (1396 97 1 A3 40 1) 038 28 RE Je B, IR A<
N, B B E LG . Bk, R A S
B53R B, JZOL e o038 /N BRI 2H 23 98 1t 4t B i 3
B A /1N BRI Th B8 Penh {8 , 982> BALF H 510 40 Jfd
Hh PR 4 i N TR R 4T PR ) R BRI BALF
I35 JE IR T AR o A A SIS A )
Fr a5 B, R ILIZOL %F A549 4 i 4 iE S B i AE FHL
H AT BE W S TNFIL-17. Toll £ 52 & \RIG ¥ 32 14 .
NOD Ff 32 445 5 3l #% A1 ECM 52 438 % %5, JZOL



F47EFETH 2024F7H %!‘ﬁi{.‘[ﬁti Drug Evaluation Research ~ Vol. 47 No.7 July 2024 -+ 1499 -

PAEH T CXCLI.CXCL2 1 LCN2 % 5EFE N, 3t — 25
PO IL-17 15 5@ R G . AR T JZOL Xt
I} 1) 24 R0OF0 S RE LRI IR R, i RGN s2 <
B W T S E SR AL SO HE SO, N R SR ANAZ R
JZOLJGI7 W R GU i I 2 A 7 7 5%
RBERE HAEZEHFAREEHNZF R

SE

[1] GBD Diseases and Injuries Collaborators. Global burden
of 369 diseases and injuries in 204 countries and
territories, 1990-2019: A systematic analysis for the
Global Burden of Disease Study 2019 [J]. Lancet, 2020,
396(10258): 1204-1222.

[2] Reddel H K, Bacharier L B, Bateman E D, et al. Global
Initiative for Asthma Strategy 2021: Executive summary
and rationale for key changes [J]. Eur Respir J, 2021, 59
(1): 2102730.

[3] BRI REZ 5, R, 45 P IE e U ) Meta 7)
Br [J]. HEIEIELE2EA4E, 2020,20(10): 1164-1172.

Liao X G, Zhu A Y, Wang X G, et al. The prevalence of
asthma among adults in China: A Meta-analysis [J]. Chin
J Evid Based Med, 2020, 20(10): 1164-1172.

[4] RenlJ G, Wang D Z, Lei L, et al. Preliminary analysis on
relationship between traditional efficacy of Chinese
medicine and modern pharmacological action [J]. China J
Chin Mater Med, 2017, 42(10): 1979-1983.

[5] Huntley A, Ernst E. Herbal medicines for asthma: A
systematic review [J]. Thorax, 2000, 55(11): 925-929.

[6] Cui J, Xu F, Tang Z, et al. Bu-Shen-Yi-Qi formula
ameliorates airway remodeling in murine chronic asthma
by modulating airway inflammation and oxidative stress
in the lung [J]. Biomed Pharmacother, 2019, 112: 108694.

(71 Zok, FBELL, BT, 5 /N LR RREAT & s BRI R 2T T 1R

(IBAT) [9]. P AT R R 274, 2023, 39(3): 293-300.
Yuan B, Bai X H, Chen H, et al. Guideline for the
diagnosis and treatment of pediatric viral pneumonia in
Chinese medicine (revision) [J]. J Nanjing Univ Tradit
Chin Med, 2023, 39(3): 293-300.

[8] Reddy A T, Lakshmi S P, Reddy R C. Murine model of
allergen induced asthma [J]. J Vis Exp, 2012(63): ¢3771.

[91 ZEEA, SO, B R, & 5. BAIER R R ORI 5 3
INf ATP fifg 0358 5 TR 50 S0 5 1k ) A2 4E [0, vh b B2 24
221, 2017, 35(2): 310-312, 515-516.

Luo P C, Wen B, Yang W B, et al. Changes of activities
of ATP and SDH in rats with cold and heat syndrome [J].
Chin Arch Tradit Chin Med, 2017, 35(2): 310-312, 515-516.

[10] ZEWefl, 2500, TG, 55 . o 7 22 45 G VR 97 0 18 1 B 28
P it 9 8 PAIE SV N B R R B A R T IR S
WFFE [J]. R E A BLE 2, 2022, 25(2): 197-205.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

Li X J, LiY, Bian Q Q, et al. Effect of integrated Chinese
and western medicine treatment on immune factors in a rat
model with phlegm-heat syndrome in acute Exacerbation-
stable stage of chronic obstructive pulmonary disease [J].
Chin Gen Pract, 2022,25(2): 197-205.

BT AU 2R 27 7R SR B I SO 2 TS
HAFEIER [D]. 5 AR K5, 2020.

Lu D G. The role of interleukin-27 in airway

o

inflammation and airway remodeling in bronchial asthma
[D]. Jinan: Shandong University, 2020.

PR RRAS A H i T U I A SAE ) RS ATL AR B
PR B 70 [D]. B AL B A B 245 K%, 2021,

Li M W. Study on the effect mechanism and
compounding of Ma Xing Shi Gan Tang in interfering
with airway inflammation in asthma [D]. Nanjing:
Nanjing University of Traditional Chinese Medicine, 2021.

Tan Q, Duan L M, Huang Q, et al. Interleukin-1B
promotes lung adenocarcinoma growth and invasion
through promoting glycolysis via p38 pathway [J]. J
Inflamm Res, 2021, 14: 6491-6509.

Bolger A M, Lohse M, Usadel B. Trimmomatic: A
flexible trimmer for Illumina sequence data [J].
Bioinformatics, 2014, 30(15): 2114-2120.

Kim D, Langmead B, Salzberg S L. HISAT: A fast
spliced aligner with low memory requirements [J]. Nat
Methods, 2015, 12(4): 357-360.

Liao Y, Smyth G K, Shi W. featureCounts: An efficient
general purpose program for assigning sequence reads to
genomic features [J]. Bioinformatics, 2014, 30(7): 923-930.
Subramanian A, Tamayo P, Mootha V K, et al. Gene set
enrichment analysis: A knowledge-based approach for
interpreting genome-wide expression profiles [J]. Proc
Natl Acad Sci USA, 2005, 102(43): 15545-15550.
Nk, BB, TR, A5 . HRAT T P R i S
e FCARAT i P9 TR 0 0N I Ik P Rz 4 i SR <
W07 B SRAL AT IC [J]. B 24, 2023, 54(13): 4233-4244.
Xu X B, Wu ZY, Zhang X Z, et al. Transcriptome study
of Diterpene Ginkgolides Meglumine Injection and its
components against oxygen-glucose deprivation damage
in HUVEC-T1 cells [J]. Chin Tradit Herb Drugs, 2023, 54
(13): 4233-4244.

Carbonetto P, Luo K X, Sarkar A, et al. GoM DE:
Interpreting structure in sequence count data with
differential expression analysis allowing for grades of
membership [J]. Genome Biol, 2023, 24(1): 236.

A, YUSH, S, 5 R R BEARTT N UL Sk
WAL [J]. FRPRBEEE G HITIE, 2021, 13(5): 350-352.

Dong R L, Gong J, Dong H X, et al. Professor ye

Wangyun's experience in treating cough variant asthma in



+ 1500 -

F47EFETH 2024F78 "é""‘i‘ﬁﬁt % Drug Evaluation Research

Vol. 47 No. 7 July 2024

(21]

[22]

[23]

[24]

(25]

[27]

[28]

children [J]. Res Integr Tradit Chin West Med, 2021, 13
(5): 350-352.

TR, HER, R O HG T % WA S I e T
BOWEE [3]. Bz, 2013, 45(10): 23-25.

Huang Q S, Xiao W, Wu J Y. Observation on therapeutic
effect of Minke Decoction on cough variant asthma [J]. J
N Chin Med, 2013, 45(10): 23-25.

FRRgE . UURE R 0 I 0% WAL 7 B g 40 491 [, )
PUrRPEZY, 2016, 39(5): 34-35.

Wang S W /Y). Treatment of 40 cases of cough variant
asthma with Fritillaria Gualou Powder [J]. Guangxi J
Tradit Chin Med, 2016, 39(5): 34-35.

FO, BREE BRA AT I AN ) LSOV G 1 2 3R
WF 58 2 e PR B2 FH 33 J8 [0, i 7 v 25 2% 3, 2006, 41(6):
366-368.

Sang G, Chen Z M. Pharmacological research and
clinical application progress of Maxing Shigan Decoction
in the treatment of bronchial asthma in children [J].
Zhejiang J Tradit Chin Med, 2006, 41(6): 366-368.

W, Ve AL ERARE IR T S Bz iU
BHil FPER S 4 M [J]. VL25HR2Y, 2020, 52(10): 51-53.
Chen H, Wang S C. WANG Shouchuan's experience in
treating pediatric pulmonary diseases with modified
Mahuang Xingren Gancao Shigao Decoction: Four
proven case studies [J]. Jiangsu J Tradit Chin Med, 2020,
52(10): 51-53.

TRERIA, 2o FF, SEEERG, 45 . BRI 0 30U I I R B A
J MLk EE 2 i CaN 3% 78 -5 9k 2 A T A9 7 <l RRE 52
W [1]. DU EE, 2019, 37(4): 44-47.

Zhang Y X, Li J, Qi X H, et al. Effect of Huangqi
Decoction on peripheral blood lymphocyte CaN activity,
lymphocyte proliferation and airway inflammation for
asthmatic rats [J]. J Sichuan Tradit Chin Med, 2019, 37
(4): 44-47.

ESURT AT SONPAITTNE s S RS S0 LAl PN
AE B FE A R S HLER DS (7], RO AR
(ZE2£H), 2009, 38(4): 491-494.

Wu S M, Wu Y J, Liu L, et al. Effect of baicalin and
ligustrazine on airway wall remodeling and underlying
mechanism in asthmatic rats [J]. Acta Med Univ Sci
Technol Huazhong, 2009, 38(4): 491-494.

RBETT, BRSO Z 0 M /N B TE ) FRL
BT [7]. 7 FEEE 4, 2019, 41(11): 1410-1414.

Yuan X F, Wang S P. Effect and mechanism of emodin
intervention on airway remodeling in asthmatic mice [J].
Guangxi Med J, 2019, 41(11): 1410-1414.

Wang X H, Zhao H Q, Ma C H, et al. Gallic acid
attenuates allergic airway inflammation via suppressed

interleukin-33 and group 2 innate lymphoid cells in

[29]

[30]

[31]

[32]

[34]

[35]

[36]

[37]

[38]

[40]

ovalbumin-induced asthma in mice [J]. Int Forum Allergy
Rhinol, 2018, 8(11): 1284-1290.

/N BRBE, X, &5 . T R0 8 E / BLE AR
WS [J]. 2 E I E 2, 2013, 24(1): 110-111.

Li X H, Chen K, Liu Y'Y, et al. Effect of Glycyrrhizin on
bone metabolism in a mouse model [J]. Lishizhen Med
Mater Med Res, 2013, 24(1): 110-111.

F VKUK, AGALLL, WIIRAL . 57 T B o 1 M oK L) 4
RERTIER [7]. 4678 BRI 4%, 2009, 23(5): 16-18.
Wang B B, Fu Z H, Hu Z H. Immune regulation of
compound glycyrrhizin in asthmatic rats [J]. Mil Med J
South China, 2009, 23(5): 16-18.

Permaul P, Hoffman E, Fu C X, et al. Allergens in urban
schools and homes of children with asthma [J]. Pediatr
Allergy Immunol, 2012, 23(6): 543-549.

Ant6 J M, Sunyer J, Basagafia X, et al. Risk factors of new-
onset asthma in adults: A population-based international
cohort study [J]. Allergy, 2010, 65(8): 1021-1030.
Martinez-Gonzalez 1, Steer C A, Takei F. Lung ILC2s
link adaptive
inflammation [J]. Trends Immunol, 2015, 36(3): 189-195.
Holgate S T. Innate and adaptive immune responses in
asthma [J]. Nat Med, 2012, 18(5): 673-683.

Jain V V, Perkins D L, Finn P W. Costimulation and
allergic responses: Immune and bioinformatic analyses
[J]. Pharmacol Ther, 2008, 117(3): 385-392.

Djukanovi¢ R, Roche W R, Wilson J W, et al. Mucosal
inflammation in asthma [J]. Am Rev Respir Dis, 1990,
142(2): 434-457.

Kay A B. The role of T lymphocytes in asthma [J]. Chem
Immunol Allergy, 2006, 91: 59-75.

P IGURN . 3% 4 1h 328 7 3 i) NETs 72 s e S it 452 493 )
MU FE [D]. Jbxt: b E P B2 B, 2023.

Xiao S L. Study on the Mechanism of Qingjin Huatan

innate and responses in allergic

Decoction in Inhibiting the Formation of NETs and
Alleviating Acute Lung Injury [D]. Beijing: China
Academy of Chinese Medical Sciences, 2023.

FAERT, fRMil, A, & MANTVE NSRS HEER
P2 it A3 /0N B A 2L 2R 2 S 2 00 Hr [0, AR R 2 B o
%, 2023, 44(6): 668-677.

Wang J X, Xu Y D, Zheng X, et al. Transcriptome
analysis of lung tissue in mice with intratracheal
aerosolized lipopolysaccharide-induced acute lung injury
[J]. Acad J Chin PLA Med Sch, 2023, 44(6): 668-677.
FEE, T, BER, S NP A B A
I 240 0 25 DA ) 22 5 A8 0 (D). SE Mo e e i I,
2023, 51(5): 11-16.

Wan C Q, Cheng N N, Su Y B, et al. Analysis of

differentially gene expression in different cells infected



F47EFETH 2024F7H %#"i‘-‘[ﬁti Drug Evaluation Research

Vol. 47 No. 7 July 2024 < 1501 -

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

with human respiratory
Microbiol Immunol, 2023, 51(5): 11-16.

PRE, RAEE, Fhesl, & BIEaAFERELERRNEGIE
W Wity 6 I PR R AIE % % S 2.3 M (0. A R T S MR e Sk
FAMEL, 2021, 28(4): 245-249.

ChenYJ,Zhu Z Z, Wang X W, et al. Clinical characteristics

and transcriptome analysis of patients with chronic

syncytial virus [J]. Prog

rhinosinusitis with nasal polyps and asthma [J]. Chin Arch
Otolaryngol Head Neck Surg, 2021, 28(4): 245-249.
Deshpande R, Zou C B. Pseudomonas aeruginosa
induced cell death in acute lung injury and acute
respiratory distress syndrome [J]. Int J Mol Sci, 2020, 21
(15): 5356.

Bhargava M, Wendt C H. Biomarkers in acute lung injury
[J]. Transl Res, 2012, 159(4): 205-217.

Sutton C E, Lalor S J, Sweeney C M, et al. Interleukin-1
1L-23
gammadelta T cells, amplifying Th17 responses and
autoimmunity [J]. Immunity, 2009, 31(2): 331-341.
Abderrazak A, Syrovets T, Couchie D, et al. NLRP3

inflammasome:

and induce innate IL-17 production from

From a danger signal sensor to a
regulatory node of oxidative stress and inflammatory
diseases [J]. Redox Biol, 2015, 4: 296-307.

Joosten L A B, Netea M G, Dinarello C A. Interleukin-1f
in innate inflammation, autophagy and immunity [J].
Semin Immunol, 2013, 25(6): 416-424.

Ridker P M, MacFadyen J G, Thuren T, et al. Effect of
interleukin-1f inhibition with canakinumab on incident
lung cancer in patients with atherosclerosis: Exploratory
results from a
controlled trial [J]. Lancet, 2017, 390(10105): 1833-1842.
Jia X H, Cao B, An Y Q, et al. Rapamycin ameliorates
lipopolysaccharide-induced injury by
inhibiting IL-1B IL-18 production [J]. Int
Immunopharmacol, 2019, 67: 211-219.

Shaw P J, Lamkanfi M, Kanneganti T D. NOD-like
receptor (NLR) signaling beyond the inflammasome [J].
Eur J Immunol, 2010, 40(3): 624-627.

Geddes K, Magalhdes J G, Girardin S E. Unleashing the
therapeutic potential of NOD-like receptors [J]. Nat Rev
Drug Discov, 2009, 8(6): 465-479.

Wicherska-Pawlowska K, Wrobel T, Rybka J. Toll-like
receptors (TLRs), NOD-like receptors (NLRs), and RIG-
I-like receptors (RLRs) in innate immunity. TLRs, NLRs,

randomised, double-blind, placebo-

acute lung

and

and RLRs ligands as immunotherapeutic agents for
hematopoietic diseases [J]. Int J] Mol Sci, 2021, 22(24):
13397.

[52]

[53]

[55]

[56]

[58]

[59]

[60]

[62]

[63]

[64]

Kawaguchi M, Adachi M, Oda N, et al. IL-17 cytokine
family [J]. J Allerg Clin Immun, 2004, 114(6): 1265-1273.
Song X Y, Qian Y C. The activation and regulation of IL-
17 receptor mediated signaling [J]. Cytokine, 2013, 62
(2): 175-182.

Gewirtz A T, Navas T A, Lyons S, et al. Cutting edge:
Bacterial flagellin activates basolaterally expressed TLRS
to induce epithelial proinflammatory gene expression [J].
J Immunol, 2001, 167(4): 1882-1885.

Chakir J, Shannon J, Molet S, et al. Airway remodeling-
associated mediators in moderate to severe asthma: Effect
of steroids on TGF-beta, IL-11, IL-17, and type I and
type III collagen expression [J]. J Allergy Clin Immunol,
2003, 111(6): 1293-1298.

Hymowitz S G, Filvaroff E H, Yin J P, et al. IL-17s adopt
a cystine knot fold: Structure and activity of a novel
cytokine, IL-17F, and implications for receptor binding
[J]. EMBO J, 2001, 20(19): 5332-5341.

Wilson A S, Randall K L, Pettitt J A, et al. Neutrophil
extracellular traps and their histones promote Th17 cell
differentiation directly via TLR2 [J]. Nat Commun, 2022,
13(1): 528.

Molet S, Hamid Q, Davoine F, et al. IL-17 is increased in
human bronchial
J Allergy Clin

asthmatic airways and induces
fibroblasts to produce cytokines [J].
Immunol, 2001, 108(3): 430-4338.

Sun Y C, Zhou Q T, Yao W Z. Sputum interleukin-17 is
increased and associated with airway neutrophilia in
patients with severe asthma [J]. Chin Med J, 2005, 118
(11): 953-956.

Bullens D M, Truyen E, Coteur L, et al. IL-17 mRNA in
sputum of asthmatic patients: Linking T cell driven
inflammation and granulocytic influx? [J]. Respir Res,
2006, 7(1): 135.

Hashimoto T, Akiyama K, Kobayashi N, et al.
Comparison of IL-17 production by helper T cells among
atopic and nonatopic asthmatics and control subjects [J].
Int Arch Allergy Immunol, 2005, 137(Suppl 1): 51-54.
Zhao Y, Yang J, Gao Y D, et al. Th17 immunity in
patients with allergic asthma [J]. Int Arch Allergy
Immunol, 2010, 151(4): 297-307.

Jatakanon A, Uasuf C, Maziak W, et al. Neutrophilic
inflammation in severe persistent asthma [J]. Am J Respir
Crit Care Med, 1999, 160(5 Pt 1): 1532-1539.
Schnyder-Candrian S, Togbe D, Couillin I,
Interleukin-17 is a negative regulator of established

allergic asthma [J]. J Exp Med, 2006, 203(12): 2715-2725.

et al.



