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Molecular Mechanism of Ephedra Herba and Amygdalus Communis Vas Couplet Medicines in the Treatment
of Bronchopneumonia Based on Network Pharmacology

Xue Meng, Yan Meixing, Zhang Tai, Qu Suxin ( Qingdao Women and Children’ s Hospital, Shandong Qingdao 266000,

China)

[ Abstract ] Objective: To probe into the mechanism of Ephedra Herba and Amygdalus Communis Vas couplet medicines (EHACV) in
the treatment of bronchopneumonia based on network pharmacology. Methods: Based on the traditional Chinese medicine systems
pharmacology database and analysis platform (TCMSP) , the chemical compositions of EHACV and correspondent targets were obtained.
The targets of bronchopneumonia were obtained from the comparative toxicogenomics database (CTD) and GeneCards databases. Then
the targets of chemical compositions were mapped to the targets of bronchopneumonia to predict the targets of EHACV acting on
bronchopneumonia. The compositions-targets network and protein-protein interactions ( PPI) network were established by using the
Cytoscape software. Gene ontology (GO) enrichment and Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis were
performed. Results: A total of 48 kinds of active compounds were screened out, and 145 drug targets were obtained after deduplication.
And 108 common targets associated with bronchopneumonia were obtained, including AKT1, MAPK3, JUN and VEGFA. KEGG
enrichment analysis mainly involved interleukin (IL)-17 signaling pathway, tumor necrosis factor ( TNF) signaling pathway, vascular
endothelial growth factor ( VEGF) signaling pathway, etc. Conclusion: The network pharmacology method is used to predict the
possible disease targets and biological processes of EHACV in the treatment of bronchopneumonia, which provides ideas and basis for the
verification of the molecular mechanism.

[ Keywords | Ephedra Herba; Amygdalus Communis Vas; couplet medicines; network pharmacology; bronchopneumonia

FARE R ( bronchopneumonia ) B TR R N i i
% (lobular pneumonia ) , P B R R RE Rl I Y
RIE,ZRT 22U TFILE ", JLEREE S TR, %
Dy SRS i TR ) T O SR RO A It A 2 3 32
SEMRUELBIERFETMAGEREN 2L, IR
) L2 e B 11 B L

PR B - oy AV A T A il | 1k 0% |- i 1) T 2H 5 2Y
X, PECOR 2 R R 75 ) i 89 =380, (i€ ) R
7 A A H G, GERIEAN) TR, (R4 AR T5 ) &
Wi LA KGR ST LB I 38 G5 5 G oh sl 2 4/ L
S Wity 1RV /N L% Wity 52 1 ARV /1N LAl $4 3 Jok v 2
A5 X — 2%, FECHT BRI B B Y il R 1297 7 %8

AT (- “ FEMRARAGUE" W5 B A Atk « 73 75 PA] il
UE” SRR Y o B2 927 J7 58 vh 77 19 07 50 B R o R
ﬁ-%ﬁ{:%ﬁ’(Ephedm Herba and Amygdalus Communis
Vas couplet medicines ) Biz A N FTE )iz

ARSI T W 258 2 324 1 5 125 1l PRI JBR B -y 7Y
{25 X 1 S Ml A I6 7 vh Al B & #5857 Ry 43 5L
ik R AL B3 7 S v L2438 245 i T L 6 A il 56
149 T e Ak L RS |

1 TEMFE

1.1 ARITE
W2l 2 48 2 BRI 7R A3 3R A3 A oF 5 (TCMSP,

TEE B HER (1991, 04-) , Lo A, £ P 250/ 250, = 2 T & Be s R 252458, E-mail : xuemeng0421@ 163. com,,
WIEE MR (1964. 12-) , L, REEARRL, FALZHIW, EFF ERBEZG2EHFSE, E-mail ; qusuxin66@ 126. com,



e 2 JUAF 2% 3 2 £ 2022 4% 28 5% 5 &) Journal of Pediatric Pharmacy 2022, Vol. 28,No. 5

http ://temspw. com/temsp. php ) ) 25 5 55 4k & 9 1 43 Al
O 50 S @ R BOEE E ( Uniport, https://www.
uniprot. org/ ) HEATHE 1 1D 142 1R) FI A% 46 5 N 26 5 R 04
J%2 ( GeneCards; the human gene database, https://www.
genecards. org/) | Hb B & B AL DN 4 22 B o J& ( CTD,
http ://ctdbase. org/ , 5 3 I} [A] 2020-06-02 ) A 3] %< 5 A
SCHE g1 A BT A VR ] R 25 R0 3 BE 4 i AR
( String, https ://string-db. org/cgi/input. pl) #F 17 #0 25 &
B EAE 43 87 ; Cytoscape 3. 7. 0 4% 44 K H: T. H. Network
Analyzer , CytoHubba ; Bioconductor I HO R £, org. Hs.
eg. db, clusterProfiler ( version 3. 11) % il -0 A X %
RE T G it #EA 1 35 BIE E 2653 7 °F- 5 ( Venny
2. 1.0, https://bioinfogp. cnb. csic. es/tools/venny/) #f 17
SEPH e 3L 9315 B 2 T £ ( OmicShare, hitps /7
www. omicshare. com/ ) 2 il & 2 < M8 & ; DAVID A 115
B BHE E (https . //david. nciferf. gov/) 47 3% SNV
(GO) B4 BT A FREE K 5 FE 4 H R4 5 (KEGG )
30T R 5 I 41 F B4 45 (KEGG Mapper,
https ://www. kegg. jp/kegg/pathway. html, updated in
2018-10-24 ) PEAT 38 % B 4R 0T
1.2 MEHEFERS S x5k

F IR A=A FHEE (OB) 278 F IR R) 2 A8 72 19 245 1) 3]
IRATEIR YT 3 L e IR A B R B AR A A W A
TP TAE IR I T 2 R S 2R SCBEFR AR . SR 251
(DL) A By LAk 25 W A8 3l )y 7 M 25 W ik o, 4% e vh
24 DL () — i b 0. 18, AHFZE LALE TCMSP
“ OB =30% ,DL=0. 18" AR I i i H FR 85 -5 7 124
XoF B 0 PR B4, O 8 I A A R AR 27
R, SIS AE 4 07 16 s o H 5 d v B0 2 8005 PR i i Ak
P il FH Uniprot 25040 & 7 A% UniProt KB A9 Zh i H
PRAE A PREATAREAL

1.3 ARAmRBTM $e 5 04 i ik

£ CTD Fl1 GeneCards %# 2 714522 “ bronchopneumonia”
AHOCIEDE , H-7E Uniprot &% 3 Jim 5 H & (K 44 55 pK B8 -5 4
AT 24508 153 R 07 A HE OB FHFEZR Venny 2. 1 FEATBRGS
R4 1y P 70 B R AH DG HE AR S8 B M S JRR B - Ay
AZZ5XE YT SR I A B T A I RE A

L4 BoERGEAERMBGHE

5 T A S R S S String BUE AR B S 4L
Fa gt PPL 2% ARHE PP &S H i35 S H2 L (degree ) B
T HH R P S A BB VR A% OB A JF S A% O A
R4
1.5 HaPm e -homie s M % e #

PR JRR B - A A 24008 Hh O 32 E T AT RO IR T S
ST B BENEE 45 5 A Cytoscape 44, Fy g fh o« 25
X 0 - i R 45 (8], I3 ] Cytoscape THEFI 43 HT

AR ) Ak 2 A IR A

1.6 GO #3eg & o ¥4 KEGG 3% g o7
BT 5 5 A DAVID Bl 2 |, #E4T GO ThRE & 4

MR KEGG 18 & &1, I E P<0. 05, i BEJRK 31 -77

AT ZIXIRYT SR MR 1Y SRR FH A

2 #R

2.1 BRF-E ST o BTN de 542 8

JERRFL A4 B% A TCMSP #5882 43 M He 51
A ASBIRREE 1Y 363 S A A 1Y 113 S sr
A OB=30% ,DL=0. 18 NARERHE AR A9k mi o 21 710
it ARk e 23 ML AR 19 MEEYIRT
G, TIN5 T 5 E B a5 e s 24 Bl o
AR PRS2 8 4>, 7331 R BT X R B ( ephedrine ) (O
PR R ( psi-ephedrine ) e BR B ( L-pseudoephedrine ) |
(1R,28)-2-( —F&HRE) -FR A (tybraine ) (N-FF RO PR FE B
( N-methylpseudoephedrine ) | N-F FE J§R % i ( N-methylephe-
drine) \£$ﬁ§W ( usaf CS-6) \245 Eﬁ 1%%%@&( Cathine) o °
MR 2 S AHFME S, e A A5 3] 48 b2 gy, f7ix sk
J 3 TN B S AT R P HER A DA R B -y A A 2 %)
AR TETE RS, W 1, 7E TCMSP WOAR W 7 16 M i 43
Xof 7 AR 05, ) Uniprot X 4% R 2547 b o AL I I B
HE AR 145 DTN K GeneCards . CTD
KA 22 48 42 31 B9 “ bronchopneumonia™ Y5 9 A 5 1) # 2
5 FiRtrEA IS B 145 A0 G 30 a5 X 3E 1T B S 75
) 108 A e [m] #E A5 VE Ay JoR B -2 A5 A 25 XA 7 SV il
SATTINEE AL, A o L A8 SR s % H an g 1
FiR, Herb 5 ANMEA W (No. 44~ 48) AT 53R 7 X
Jits 2 K 5 1 TR0 FE A

2.2 RE-FHACHAEIT AR M K S e b0 IR ik
5 PPI M wy i

W IR B - i A 2 XA YT S AU I R 1Y 108 A T8
B3 FA% 2 String ~F- 5 #4788 43 18] (9 35 B HLAE A, BR
FE “minimum required interaction score” A 0.9, A] £ “ hide
node labels” Z: 43 A A TAE 09715 A5, R 200) iR 30 A5 2R
FI-2E TV E AR R 25 0 R 8 . 8 4% 5C R BUE = A5
Cytoscape #4 TEEE T (R 1R W 26 rh , — A5 AR —
AMELE N, R Z N ELRAREAZ M IRR, £
T8 1A B M AR AL 5 (CTRBL) , 64 107 A1
F,1 075 4530, 71 degree 79 19.91, iz R A &40
R degree , Ui P F4 (B 21 B K AH (k45 8050 1E A%
OB A, LR 20 IHIIAR SR 1 B AR I 26 rh 4 B0GX 45 B0
B RS S HAE O RAE 5, 4e ] 45 %0 8 A5 2R
FEAVER L WLE 1, £ Cytoscape i i & X7 A9
“size” F1H 0 B £ (8 B9 Bh B 40 22 B degree R
AN size” R B8 B i ] £ 6 109 1 R, 0
degree # K, 25 W IR | degree T 3 137 AYAZ% 0o T 15 43 3
& AKT1 MAPK3 JUN,



JUA 25 52 2 & 2022 5% 28 £ % 5 H Journal of Pediatric Pharmacy 2022, Vol. 28, No. 5 - 3-
y

R1 RE-SECHMNPEEFERSHGHMERE SN AT RHE

7= R OB/ % DL TR S A H Zikt A s
1 111251} ( kaempferol ) 41.88 0.24 46 R
2 Hl1 B % (naringenin) 59.29 0.21 30 R
3 B-745 ¥ 5 ( beta-sitosterol ) 36.91 0.75 22 PR BT
4 L {$ W ( stigmasterol ) 43.83 0.76 21 JRBE AT
5 JRFEH (ephedrine) 43.35 0.03 18 RHE
6 FAIR BB ( psi-ephedrine ) 52.25 0.03 18 JR B
7 JEH HE (glabridin) 53.25 0.47 17 W
8 75 LR JBR 35 5, ( L-pseudoephedrine ) 45.01 0.03 16 R
9 (1R,2S)-2-( - HE3E) -ZE B ( tybraine) 44.08 0.04 15 R
10 N-F BL A8 R #E % ( N-methylpseudoephedrine ) 37.12 0.04 15 R
11 N-H 3 )R B 5 ( V-methylephedrine ) 63. 64 0.04 15 R
12 FENET G EWERK (L-SPD) 87.35 0. 54 14 A
13 (+)-1(R) -2 251 ( machiline ) 79. 64 0.24 13 iy
14 BT ( estrone ) 53.56 0.32 12 For i
15 H A SRR B( licochalcone B) 76.76 0.19 12 A
16 55 FRR B 03 ( usaf cs-6) 66. 05 0.03 10 R
17 2 H R ( cathine) 68. 94 0.03 10 JR
18 AR HZ (luteolin) 36. 16 0.25 9 TR
19 H LB (glyeyrol ) 90. 78 0. 67 9 WA
20 3K 5.2 (phaseol ) 78.77 0.58 9 iy
21 # 12 & (taxifolin) 57. 84 0.27 8 FR s
22 iz 2% ( quercetin ) 46.43 0.28 7 JRR
23 SEAEZ (genkwanin) 37.13 0.24 7 R
24 Ml 2411 2 ( pectolinarigenin ) 41.17 0.30 7 9}
25 AR ZHERIE T 7B (truflex OBP) 43.74 0.24 6 i
26 IR % (herbacetin) 36.07 0.27 5 R
27 (+)-JLZEE (+)-catechin ] 54. 83 0.24 5 W A
28 SE L (eriodictyol ) 71.79 0.24 5 R
29 “KHEHT K (delphinidin) 40. 63 0.28 4 RS
30 A Z ( diosmetin) 31. 14 0.27 4 PR
31 HELHF (liquiritin) 65. 69 0.74 4 Loy
32 Tt K322 (leucopelargonidin ) 57.97 0.24 3 R
33 HR IR (resivit) 30. 84 0.27 2 RS
34 i B2 Z T ( mandenol ) 42.00 0.19 2 RS
35 24-2,F-4- I 5 )5 -3-F ( 24-ethylcholest-4-en-3-one ) 36. 08 0.76 2 PR
36 (+) 52467 £ [ (+) -leucocyanidin ] 37.61 0.27 2 PR B
37 45 B B (sitosterol ) 36.91 0.75 2 A
38 JIEL% A ( CLR) 37.87 0. 68 2 WA
39 T3 {51 B2 ( spinasterol ) 42.98 0.76 2 A
40 # ff1 1§ -5-45 -38-% ( poriferast-5-en-3beta-ol ) 36.91 0.75 1 PR T
41 S 5 B ( campest-5-en-3beta-ol ) 37.58 0.71 1 SRR
42 11- =+ 4T ( gondoic acid) 30.70 0.20 1 A
43 FIMERE 2 (mairin ) 55.38 0.78 1 WA
44 A % H%5 (supraene) 33.55 0.42 0 R
45 T R — 515 (diisooctyl succinate) 31.62 0.23 0 L
46 Mi-11, 14-— 8 IR (11, 14-eicosadienoic acid) 39.99 0.20 0 A
47 R f M [ (62, 10E, 14E, I8E)-2, 6,10, 15, 19, 33.55 0.42 0 WA
23-hexamethyltetracosa-2,6,10,14,18 ,22-hexaene) |
48 FR A~ R AT ziziphin_qt 66. 95 0.62 0 SOy
2.3tk o-TRM de b R &0 M) 5 A Cytoscape /A8 8 245 X6 1l 43 T0000 I A5 D9 2 T (11 2)

TE ot SCHF AR XH R - A A 25 X0 v O 08 11 A 43 FSURIZ8 B9 A 102 A (CHErP 43 M i 15 45, 108
ANEAETE VA7 B S HEXE LA 25 R IR ORR B/ A MR A0, 2 W o) R R A 485 4%
1) #1108 ASTRIMEE £ HEAT type FEMEE SC ARG BRI RITE AR MR IR, = AIB AR ik oy,



<4 - JUA 25 52 4 & 2022 4% 28 5% 5 # Journal of Pediatric Pharmacy 2022, Vol. 28, No. 5

WHIRITE AR R B0 A0 o5 3 I 28 0 F 45 44 43 A )5 45
£, degree , I ARYE degree(1~47) B R/NE ML H Y
B LS AR degree R, B ERTR . Degree HE 8
Bt B L2213 ( kaempferol ) | 52 £ I ( stigmasterol ) |
Ml & ( naringenin ) |, B-%4 & B2 ( beta-sitosterol ) . Jbk B%
B ( ephedrine ) |, £ ik B B8 ( psi-ephedrine ) . )¢ H % I
(glabridin ) , % ¥ & % K A9 82 55 & PTGS2, PTGSI
ADRB2 ,ADRA1B ,CHRM1, LA -7l G2 R o - A5 1 24
Xf R AR TTVE Y B Ak 27 1070 A FHAE A5, AR L 1 R
B AN Z BUMER T X RE R 2Rk
RO RA T B A

K2 ME-HECHMEBEDERSH 45 MROBR

o ENY O WAERE | S ENY O hAIERE
1 AKTI 65 24 STATI 28
2 MAPK3 60 25 SREBF1 27
3 JUN 51 26 ADIPOQ 26
4 VEGFA 50 27 NFE2L2 26
5 CAT 49 28 CYPIAI 26
6 PTGS2 48 29 APOB 26
7 CASP3 47 30 CASPS 26
8 MAPKI1 46 31 GSTP1 25
9 MAPKS 46 32 VCAM1 25
10 EGFR 43 33 NOS2 25
11 ESRI 40 34 PGR 25
12 PPARG 40 35 PPARA 25
13 CCND1 37 36 CASP9 25
14 HMOX1 37 37 ACHE 24
15 MAPK14 34 38 GSK3B 24
16 1CAM1 32 39 GSR 22
17 CYP3A4 32 40 LDLR 22
18 AR 32 41 KDR 22
19 SOD1 32 42 MMPI 21
20 AHR 32 43 PRKCA 20
21 RELA 32 44 CYPIA2 20
22 BCL2L1 30 45 SLC2A4 20
23 NQO1 28

1 HRE-EECHS 45 M BRNEEEEME

lex OBP
| (+)-Leucocyanidin

N
sitosterot— S YECH
i

gondoicacid .
aud

w s e s A RS
2 WE-ETECHINHITHS-FINER" M
2.4 GO ks Eabr
1 108 ASHUMHE G4 A DAVID 4 /%, 34T GO &
53T, it OmicShare V- 5 23 il & LA, L3RS
231 45 GO IREA H (P<0.01) , {45 160 444 ¥y i 7
(biological process,BP) .27 25ZHI2H 43 (cellular component,
CC) Fll 44 2543 F IHE ( molecular function, MF) . £ T HE
wAERUHET 20 DIRESR H Y SR LK 3~5,

Top 20 of GO Enrichment

degree 1

positive regulation of nitric oxide biosynthetic process L]
cellular response to hypaxia L]
positive regulation of ERK1 and ERK2 cascade ®
low—density lipoprotein particle clearance |
positive regulation of smooth muscle cell proliferation ®
steraid hormene mediated signaling pathway Gene Number

circadian rhythm [ * 5
®

@ s
positive regulation of transcription
from RNA polymerase Il promoter ® [

response to nutrient

. 25
oxidation-reduction process [ ] ®

GO term

response to nicotine °

p value
xengbiotic metabolic process [ ]

adenylate cyclase-activating adrenergic ° 20-07
receptor signaling pathway

response to hypoxia L ] 1e-07
response to lipopalysaccharide ®
aging L ]
response to estradiol @
response o toxic substance 4 [ ]

respanse to ethanol ®

respanse to drug .

0.0 0.6

*“Rich Factor
E3 GO E&ENHEmiTiE
2.5 KEGG i35 &5
108 MHUIE [ 1T KEGG & £S5 156 445
S (P<0.05) , T PEHT 20 445 R4 H) KEGG & %5
Bro B (B 6) Bt A bR AR 3R 15 538 AR DG Ay i
DUSE S A EE | B AT (3 i (3R P E M /NE
K, B 1] 2T FE R R OR A5 5 1y 0 35 B i . oy 1 i
— SRR - 2GR T SR AR 1 T



LA 25 5 e & 2022 %% 28 5% 5 A8 Journal of Pediatric Pharmacy 2022, Vol. 28,No. 5 +5-

TEAH G #% b B A AR VR ] S HAH B G &R 4% P T 20
A3 % F1“ bronchopneumonia ™ £ Sk 5& 8 1] 17 K & |, Bif
FAMGEBZ A A R (IL) -17 {5 53 B bR IR
FEP T ('TNF) {5 53 B A5 9 B A I 7 (VEGF) {5
5 3E

Top 20 of GO Enrichment

extracellular exosome 4 o
Golgi apparatus 4 L J
early endosome [

cell surface L]

perinuclear region of cytoplasm <

postsynapse 4
Gene Number

mitochondrial outer membrane 4 L]
& 10
nucleoplasm 4 ® ® 20
®
organelle membrane + .
£ @ «
=
o receptor complex ]
8 neuron prajectian | . p value
60-04
extracellular space 4 [ ] 5a-04
40-04
integral component of plasma membrane 4 ® 30-04
plasma membrane 4 ® TG'E:
et
endoplasmic reticulum 4 ®
endoplasmic reticulum membrane ®
caveola L]
rmitochondrion 4 [ ]
membrane ralt4 ®
cytasol 4 .
-005 000 005 010 015 020
Rich Factor

4 GO E&ATHMAMEES

Top 20 of GO Enrichment

BH3 domain binding
onyger
Gene Number
® =
®«
® w0
E
@
2 p value
o]
[0} 0.00020
0.00015
identical protein binding ° 0.00010
protein heterodimerization activity- ® 0.00005
steroid binding
steroid hormone receplor aclivity .
RNA polymarase |1 transcription factor activity, P
ligand-activated sequence—specific DNA binding
drug binding .
protein homodimerization activity L]
enzyme binding o
00 02 04 08 08
Rich Factor
= ab
B 5 GO E&EHHHIS FIhae
PNTRY
3 it

38 b R PR B - A4 24 X A AR A R TR A5
BT RE T 2550 B0~ I D 2% D 286 R DG BE 3L 1
Y e B Ak 2 il 43 oM L A5 By ( kaempferol ) | 52 5 % ( stigmas-
terol ) Hi 7 Z (naringenin) 8- £ ¥ ( beta-sitosterol ) . Jik
% (ephedrine ) | £h iR #% §% ( psiephedrine ) | Y6 H . IE
(glabridin) %5 , Horb Ll 2% W Al K2 2R WA Ry v 25 B B
SEEIR I 5 A RO 22— L 2R B4 B A K
FRIRR BB YR T 0 B, G T R R R T A A S

JERRE AN A AT A B R A P ORR B b Y LD AR TR
m§%¢%ﬁ?§§(degree=47)ﬂ%%},*ﬂ}ﬁ%ﬁ(Z(degree
=31), W AT b Y B R B0 A T 3 ),
degree=23) G H BBE ( degree = 18) J 77 75 12 Al 4 7 3%
TERE R 0 2 A4, X 8 degree 458 K9 43 T fE J2: SRR
B A AT 2RI T S IR v R AT RO B G
AT

AGE-RAGE signaling pathway in diabetic somplications-
Fluid shear stress and alherosclerasis-

Texoplasmasis-

Kaposi sarcoma-associated herpesvirus infection -
Pancreatic cancer -

Platinum drug resistance -

TNF signaling pathway-

Hepatitis B-
Prostate cancer- sl
Colorectal cancer- 1608

Hepatitis C- 5008

Prolactin signaling pathway - W
Human immunodeficiency virus 1 infection -
Small cell lung cancer -

Measles-

IL-17 signaling pathway -

Hepatocellular carcinoma -

Human eylomegalavirus infection -

VEGF signaling pathway -

Endogrine resistance -

o=
o
=
=

E6 ME-EHFCHIH KEGG BES

TER 25 1 degree %t R S A PTGSI, PTGS2 .
ADRB2 ADRA1B ,CHRM1 %, A] GBJ& IR Y7 /N L3 A48 il
N0 AR AVE FHE A5, PTGST & H B % IR 25 4 il i 1t , [
FRFPE JRE 271 98 RV A0 97 B AR B ) 2 v % 1 S B AR
H L3 PTGST A LRI RAERT . RAEAN TR PTGS2
[ R 2 — o PR 3o 6, 30 2o 8 £0 6 A= DU T 7 21 i 91 A
F A RAEVE T, S BON IR B KA . ADRB2
W AE LA R B g Az A W
KIS ADRB2 R RE T 3500 A 5% 40 A Y 4R P
SAs™ . ADRAIB RIET G & BB IRB R R, Je2
B E R A2 AR 2 — ) G T AT 22 50 SN
43200 B A A K I B 4% T ELVE D, 3A AT LA A6 A4 Y
IR RS A5 S Sk 2 . CHRMI 2 Z BEHTR
M Z{K(CHRM) Z —, ] 32 /0 i Tl BE X548 TR
N B S IR 2 2R LA Sk AR T R, M
ARSI AT LA SE AR RE P 28 % 33, A B T R K AT
R 43U . 27 D RTIR | JRR -5 A 2550 v () 2R i
43 vl 38 3 /E BT PTGS2, PTGS1 ., ADRB2 . ADRAIB
CHRM 1 55 5C B0 50k e 38 = 048 1 i v | L 0 <5 4
PR R I R ERAS |

TERIHERY 45 %0 B0 5 8 1 B AE M 45, AKTIL
MAPK3 JUN %52 3% 12 B 55 i 0 G B 5, AKTT R IR
T 22 5 R I = PR T 2R R, AKT {5 5l i i 5 B
Ik 24 A4 2 R 4R 6 1 9 i EL AT ok R 1 S A AR
SEVEROAE L, BT LA i 9 6E 40 Bt X F . miRNAs DL K
W | RN AR S T e I T S e i % A A
iE'®, MAPK3 XFK EPKI, & —Fh i 379 4~ 4 Sk e 5k 4k



-6 - JUAF 2% 3 2 £ 2022 4% 28 5% 5 &) Journal of Pediatric Pharmacy 2022, Vol. 28,No. 5

ARG 43 kDa 25 0, PR F 200 At 3 i An a4kt 4
Wl fERPE RGP MAPK3 76 T 400 % 7 ad #2 A Y 1E
] PE A 2 A T 9 H MAPK3 7E5% T 20 i 4
PETCRN BT R B R EMER"

HRHE GO Yife & 44 M1 Ml KEGG 18 % & 45 7 W7 45
TR 2 0] S A i R TR VR FH AT R ok
BogZE SN 20 B O T A 22 A R O 3 B R T AE L LA
KEGG E1Y P {HRT 20 /8 1% 44 e bronchopneumonia”
F R AT 2L, R IL-17 ) TNF . VEGF {5538 % H
R L W53 MR A EEE g oo, 4
G KEGG 38 H & AR A 45 3L IR 3 -5 A5 {2 X AT fig 3 1
P IL-17 {5538 B8 1 WL e e it #E  1L-17 872
KR T Th17 40, & — Fh i KA Bk W77, AR 4
KEGG &4 1 TL-17 {5538 %, 4 DU PR 3 - A7 {25 X m]
e T R B A B S Th2 40 S 1, 0 4 Th17 40 g
SIS AR P 0 SR AR BB Y 5 — T T R
WA 2G0T A] g L AR VEGE ARk {45 4 7k
B 28 A Al TR S 7, B i — 4R L (NO) A AR
WA RER I NLEF 5K TNF M2 2 B, 2050k
TNFR1 A1 TNFR2'™ | 5 GO A1 KEGG & % 7 #r, bk
B - AV 2400 ] R L A F 3 R TNFR1 AT TNFR2
ZRGE A IR B 22 A0 SR T SR W 4% K
SRR OErS AN E i IR -5 b TN i 2 1 PSR
I PN A5 5 B4 1F BRE VR 9 | 40 i 0 35 A =R 4 86 B 4
L SRAE A A S R HEVER .

25 LA A5 38 2 42 1 PR B - A4 24 0 0 T
Stz S5 T 9 B 0 R PR A A T A0 B 1 A R 4%
“CNF Ry - TR 5 2% IR HEAT T GO & &M KEGG
BRI, DN RR - A A 2 X R OR [A) E FE T n
IL-17 [TNF \VEGF il % 85 X 3 1 22 #0058 48 K 45 P
FIVEF, A& R -5 A 25 0 A — 8 25 3R 97 S0 R
i & 4 ML ) 3 1L 40 7 J2 T ) BRAS A D $E 1 S % SR
T, PR B8 25 A5 A 2 0 21 45 2 75 BB 3 o 1 7 3k 2 i AR iR
T A O FE PR B ¥R 97 SR Il R B AR T, 3 s B
— B BHIE,

SE .

[1] ELF. JLBE(M]. deat: AR A, 2016: 278-279.

(2] BB, skillds, EWME, & RAH A @MEIEIT/NLR
MR ABTICHERE )], PPEFPEERAE, 2017, 26(5) ; 841-844.

[3] RESCUL, Wi, SERhs, 5. JET 04525 B2 09 5 T
ZYRIAYT SR NG FHLR R (D], T S Uy ) 2
Zeik, 2019, 25(19) ; 182-194.

[4] JEsko, BFi, MR, 5. 5T NKELIL0/NG B ER
JPSCRE Ml VR LS M (0], P 2508 25 50 PR 245 1
2019, 30(1) . 52-59.

[5] YAO Y, ZHANG X, WANG Z, et al. Deciphering the
combination principles of traditional Chinese medicine from a
systems pharmacology perspective based on Ma-Huang decoction
[J]. Journal of ethnopharmacology, 2013, 150(2) : 619-638.

[6] HUANG Y F, BAI C, HE F, et al. Review on the potential

action mechanisms of Chinese medicines in treating coronavirus

disease 2019 ( COVID-19) [J]. Pharmacological Research,

2020, 158: 104939. doi: 10. 1016/j. phrs. 2020. 104939.

HELLMANN J, TANG Y, ZHANG M J, et al. Atf3 negatively

regulates Ptgs2/cox2 expression during acute inflammation [ J].

Prostaglandins Other Lipid Mediat, 2015(116-117) : 49-56. doi:

10. 1016/j. prostaglandins. 2015. 01. 001.

[8] XU X M, TANG J L, CHEN X, et al. Involvement of two Spl
elements in basal endothelial prostaglandin H synthase-1 promoter
activity [ J]. Journal of biological chemistry, 1997, 272(11) .
6943-6950.

[9] KARGMAN S L, O’ NEIL G P, VICKERS P J, et al. Expression
of prostaglandin G/H synthase-1 and -2 protein in human colon
cancer [ J]. Cancer research, 1995, 55(12) : 2556-2559.

[10] fLFHRH, WRHE, 25838, 58 ADRB2(rs1042713) B 234
PEXTHTIETRBE 25036 7 XA P e (B Ly P g ma )],
#2455, 2019, 30(23) ; 3265-3270.

[11] ORTEGA V. Pharmacogenetics of beta2 adrenergic receptor

[7

[

agonists in asthma management [ J]. Clinical genetics, 2014, 86
(1): 12-20.

[12] TRESSEL S L, KOUKOS G, TCHERNYCHEY B, et al.
Pharmacology, biodistribution, and efficacy of GPCR-based
pepducins in disease models [ J]. Methods Mol Biol, 2011,
683, 259-275. doi: 10. 1007/978-1-60761-919-2_19.

[13] 2=, 4R, TRAEED, 55 413F ADRAIB LA Y15 B %
ar[I]. Hl AR, 2019, 525(9) : 42-48.

[14] TJITSKE A O, SAEED K, JANKE E N, et al. Pro-inflammatory
mechanisms of muscarinic receptor stimulation in airway smooth
muscle [ J]. Biomed Central, 2010, 11(1): 130.

[15] ELENI V, ELEFTHERIA I, KONSTANTINA L, et al. Akt

signaling pathway in macrophage activation and MI1/M2

polarization [ J]. J Immunol, 2017, 198(3) : 1006-1014.

HAIHONG J, PETER W, TOEWS M L, et al. Phosphoinositide

3-kinase gamma regulates airway smooth muscle contraction by

[16

—

modulating calcium oscillations [ J ]. Journal of pharmacology
and experimental therapeutics, 2010, 334(3) . 703-709.

[17] BENDIX I, PFUELLER C F, LEUENBERGER T, et al. Mapk3
deficiency drives autoimmunity via DC arming [ J]. Eur J
Immunol, 2010, 40(5) : 1486-1495.

[18] APRIL M F,CAROL D K, GILES P, et al. The role of Erk1 and
Erk2 in multiple stages of T cell development [ J]. Immunity,
2005, 23(4) . 431-443.

[19] EW L, FMEE, MRS, 5. BT MM MRE A H
RSTS84 (COVID-19) VEIMLIART 1], o
w2, 2020, 51(8) : 1996-2003.

[20] MOSELEY T, HAUDENSCHILD D, ROSE L, et al.
Interleukin-17 family and IL-17 receptors [ J]. Cytokine and
growth factor reviews, 2003, 14(2) . 155-174.

(217 WAL, Emm, 225 E. SN K17 7EILE X E M
RPN HE R [J/0L]. A IR B2 24 35 (L F AR,
2017, 11(8) : 1405-1408.

[22] ALBERTS B. #Mifgfr7 =2 (P [M]. dEat: Bleaih
JRAL, 2020, 1385-1387.

(23] HaRH, 8B MEIRIER FRuarsE e )], P ERER
oA 2006(3) ; 311-314.

(4 A5 9H)
(Wickis H199:2021-01-21 &[] H 1 :2021-07-14)



