5528 %45 9 10 FEXRAFFERE Vol. 28 ,No. 9
202245 H Chinese Journal of Experimental Traditional Medical Formulae May,2022

- R -

FE T ) 4% 24 B 2 PR T I Wiy 7 R TR T SRS B g 1Y
YE FHL# A PI3K/Akt {5 238 J% 561

Foprat, AESFD, FEAL, BMAEY, FEMNC, RaFR, REARY, Eaalr
(1. AFTPEHXRF HF=WEER, LT 100029;
2. WP EHKRF, T 100029;
3. BAMERKRF MELFTHAMER, LK 100020)

[(HZE] BB T 028 24 B3 T ity 1 UL V6 97 S 048 028 il (9 V8 6 23 L), 91 SR T B 28 11 (O VA) Bl & 1 32 <0
BT Wi A BRUASE FE0 6f S i 53 B 2 — W i TR UL 3-8l ( PI3KO) /28 11 B(AKO) HEAT SEG I HIE . ik FIHE G h 2 R 42
P22 B E A 43 A F & (TCMSP) Fl i 25 43 - B A= W45 52 43 11 ) 26 (BATMAN-TCM ) i 346 W Wiy “1° JURE 1 32 22 A4 280 43 Al
PEFHHE A o 3 e A2 56 PRVBCE %2 ( GeneCards ) A 28 5 8 R 35t 1% B 450K 2 (OMIM ) 55 5 A4~ 958 9 B3GR 06 IS =08 I i A O 1)
I 0 A o T O ek 5 L PR AR AT T 1 S [ A R A VR FE O R (STRING ) ¥ 8 Ak & 4 -9 s 1) 2 7 Jo -2 1 o
AH AR M 45 (PPL) , JF H Cytoscape 3.8.0 7 37 “ 122 iy “° S 5 1% 1 ) 40 -0 B E DN " I 45 o 3 o 6 DR AR 1R (GO ) & 4 0 R st
SR G A AL E B2 1 (KEGG) 8 % 5 2407 o il % O VA JIHF 5 1 32 <08 e il R BRUBE Y, 58 o0 250 AR R -HZL (HE ) Je 8 WL 8¢
SRE S AL BUIRAE NI, B G 9 BT 3 (Western blot) 52 56 50 91F X 45 25 2 5 JE A BT 25 2R . 85 R -1 S0 0 43 0 A U iy T
T PE A 2324 A DG A5 4 687 A, WU 4B W2 Wy 77 5 Sl AR 1 Wity 1) I [ 4 A 233 A, 465 g I Mok 200 BB 17 A Al 22 8 1(EDND) |
TRl I R0 T A 25 G 85 1T L(CREBL) 48 it J&] ) 285 11 400860 1k 8 4m ) 77 1A (CDKIN1A) (% J A KB F 32 IR (EGFR) (22 B i
TG AL BT 14(MAPK 14) (Aktl %5 . KEGG i [543 #7 i 58 T 186 4 M1 & 15 538 % , /R PISK/AKt {5 538 6 1] i 78 2 0 T 3R
IT ST i 1 ol B PR OCHEAE T . Sh S g6 SRR, 5 0 e AR AR A L A, e Wity 40 TT A O KRR A RN R L
AL PR I PIBK Akt 2R (3R IK (P<0.05) o 8518 e T IR Y7 B it LA 2 plL 40 . 2 40 00 L 2238 B W3 R) VR A0 R0 0, G v I
T AT BEE 1 I8 4 PISK/AKU (R 5 38 B AH DG 2L PR Y 3238, 1E— 25 R FR 90 0 1 25 AL , A 5 22 TR A BIF 92 98 Wity 77 TR 97 S <38 98 i
B9 52 A HLH B2 AL T BB AR

[REER] Wm0k, SOV NG, WIS 23R, SIIOIE ; BENRWENLESE 3-8 (PI3K ) /4K M1 IS B(AkO 15 538 B

[E42E] R22;R242;R2-031;R285.5 [XHt#RIRFE] A [ZEHS] 1005-9903(2022)09-0150-08

[doi] 10.13422/j.cnki.syfjx.20220725

[P 4% H AR 3k]  https:/kns.cnki.net/kems/detail/11.3495.R.20220207.1030.001 . html

[ 4 H AR B #3]  2022-02-07 14:42

Mechanism of Xiaochuanning Granules in Treatment of Bronchial Asthma via PI3K/Akt

Signaling Pathway Based on Network Pharmacology and Experimental Verification

HUANG Shuai-yang'?>, HOU Dan'?, HUANG Gui-rui'?, LYU Ming-sheng'?, GONG Xue-feng’,
ZHANG Shi-yu'?, ZHANG Zhi-jie'*, CUI Hong-sheng'"
(1. Beijing University of Chinese Medicine Third Affiliated Hospital, Beijing 100029, China;
2. Beijing University of Chinese Medicine, Beijing 100029, China;
3. Beijing Chaoyang Hospital, Capital Medical University, Beijing 100020, China)

[K#mAH] 2021-11-20

[(BEE€mBE] EXAREGT LYH(82074390)

[E—EE] EIMM, AL, WG B 25 BRIl R L U5 , E-mail: 1138507954@qq. com

BEES] T ALd, BTN, Z02, WA S 00, A= o I 25 57 16 il 72 9299 F 5% , E-mail : Hsheui@sina. com
- 150 -



5528 %55 9 ] HESSEFFFHRE Vol. 28,No. 9
202245 H Chinese Journal of Experimental Traditional Medical Formulae May,2022
[Abstract] Objective: To explore the underlying molecular mechanism of Xiaochuanning granules in

the treatment of bronchial asthma based on the network pharmacology and experimental verification through the
phosphatidylinositol 3-kinase/protein kinase B (PI3K/Akt) signaling pathway on ovalbumin (OVA)
sensitization-induced bronchial asthma model in rats. Method: The main active ingredients and targets of
Xiaochuanning Granules were screened out from Traditional Chinese Medicine Systems Pharmacology Database
and Analysis Platform (TCMSP) and Bioinformatics Analysis Tool for Molecular Mechanism of Traditional
Chinese Medicine (BATMAN-TCM ). The targets related to bronchial asthma were obtained from five disease
databases such as GeneCards and Online Mendelian Inheritance in Man (OMIM). The common targets were
screened out through the Venn diagram. STRING was used to construct the protein-protein interaction ( PPI)
network of "compound-disease", and Cytoscape 3.8.0 was used to establish a network of key active ingredients
of Xiaochuanning granules and core target genes ("ingredient-gene" network). Gene Ontology (GO) and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses were performed through DAVID.
The bronchial asthma model was induced by OVA stimulation in rats. Bronchial and lung tissue inflammation
was observed by hematoxylin-eosin (HE) staining, and the enrichment analysis results of the network
pharmacology were verified by Western blot. Result: In this experiment, 232 active ingredients and 4 687
related targets of Xiaochuanning granules were screened out, and 233 common targets of Xiaochuanning
granules and bronchial asthma were collected, including eosinophil-derived neurotoxin 1 (EDN1), cyclic AMP
response element-binding protein 1 (CREB1) , cyclin-dependent kinase inhibitor 1A (CDKN1A) , epidermal
growth factor receptor (EGFR) , mitogen-activated protein kinase 14 (MAPK14), and Aktl. KEGG pathway
analysis revealed 186 related signaling pathways, indicating that the PI3K/Akt signaling pathway presumedly
played a key role in the treatment of bronchial asthma by Xiaochuanning granules. The animal experiment
showed that Xiaochuanning granules relieved the airway inflammation and smooth muscle hyperplasia in rats and
down-regulated the gene expression of PI3K and Akt as compared with the conditions in the model group (P<
0.05). Conclusion: Xiaochuanning granules have the characteristics of multi-component, multi-target, and
multi-pathway synergistic effect in the treatment of asthma. Xiaochuanning granules may exert anti-inflammatory
effects by regulating the expression of genes related to the PI3K/Akt signaling pathway. The present study is
expected to provide a theoretical basis for follow-up in-depth research on the complex mechanism of
Xiaochuanning granules in the treatment of bronchial asthma.
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Fig. 1 Intersection target of Xiaochuanning in the treatment of

bronchial asthma
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Table 2 Top 10 DCs for the core active ingredients of

Xiaochuanning
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Fig. 3 Effect of Xiaochuanning granules on morphological in atmospheric tract of rats (HE)
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Fig. 5 Effect of Xiaochuanning granules on morphological

changes in alveolar of rats (HE, x400)

#3 BETHXRMALPBKAKtEARIENZNE (3+s5,n=6)
Table 3 Effect of Xiaochuanning granules on expression of PI3K

and Akt protein in rats (x+s,7=6)

24 57 7 PI3K/B-actin Akt/B-actin
IEH 4l 0.728 1+0.1250  1.342 8+0.353 8
LRI 4] 1.115 1£0.255 4" 1.902 4+0.319 3"
A fgl 0.5 gL 0.860 8+0.165 9% 1.445 2+0.328 17
W iy T 2 2.18 gkg!  0.881 7+0.189 0%’ 1.502 1+0.289 2%

TS IE W 4LV P<0.01; 5 B G B2 41 L 45 2 P<0.05

PI3K | - ‘. W 55 kDa
o S P — 0

p-actin W S S s— 12 kD:

A B C D
B6 HHEKXRMMALRPIBK AktEHRIKREK
Fig. 6 Electrophoresis of PI3K and Akt protein in lung tissue
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