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Abstract : The study aims to analyze the anti-respiratory syncytial virus (RSV) dosing pattern of traditional Chinese
medicine (TCM) using data mining and network pharmacology, and to explore the possible mechanisms of core TCM. The
CNKI database was searched to retrieve TCM prescriptions for treating RSV studies. SPSS Statistics 26.0 was used to
classify and explore the qualified TCMs on their frequency, nature, taste, four gi and five flavors and their efficacy.
Systematic cluster analysis was performed on the TCMs with a frequency greater than five. The compounds and targets
were screened using the traditional Chinese medicine systematic pharmacology analysis platform. The above targets were
then matched with the RSV disease targets obtained from GeneCards/OMIM database to obtain the key targets of high
frequency anti-RSV TCM. Protein-protein interaction network analysis of the key targets was performed using the STRING
platform, DAVID database, and the Kyoto encyclopedia of genes and genomes enrichment analysis. Finally, the Chinese
herbal medicine-active ingredient-key target-pathway network was constructed using Cytoscape 3.7.1 software and
topology analysis was performed. Ninety-one TCM compound prescriptions were identified which involves 121 TCMs that
met the criteria. Among them, heat-clearing drugs, phlegm-relieving, cough-suppressing, and asthma-suppressing drugs
were mostly found, with the majority attributed to the lung and liver meridians, mainly cold, warm, flat, bitter, pungent,
and sweet. Ephedrae Herba, Scutellariae Radix, licorice, and Amygdalus Communis Vas had the highest cumulative
frequency and were clustered into one category. A total of 126 active ingredients of Ephedra Herba, Scutellariae Radix,
Glycyrrhizae Radix Et Rhizoma, and Armeniacae Semen Amarum were obtained. A total of 110 anti-RSV key targets were
obtained, the core targets include GSR, TP53, SODI, etc., cancer pathway, fluid shear and atherosclerosis pathway,
AGE-RAGE signaling pathway, blood lipids and atherosclerotic lipids, etc.

Key words : traditional Chinese medicine compounding; respiratory syncytial virus; dosing pattern; mechanism of action;
data mining; network pharmacology

W3 5 B 2 (respiratory syncytial virus, RSV) LG RNA B33, S B FR% #E R i )8
JEA75 R BRI LT PG 5 e B P DA ] 3 2 0 f S A N T i g2 1 o) N 9 S BB T I
FLFA 2022 ST JTY P58 W, BEAE 2945 3 300 J7 RSV AR A5G 2t MR Sk e & 1, 360 7
K RSV AHSE 20 T PR GE R YL (R BE , 2.63 J7 ] RSV AHSE Stk R P i e & Besb 1=, HAT = %
VERER RS PESR AU BT X HLAR RSV RS Ay PRIGT R IE . PR, SRR & BLIR ST RSV Y 24 iy, X Bl 4
RSV L & SCER , PUBRIRYT RSV G LIXSRE A SCRHA YT A I RCRIF A EAE , HLIG R T 1B 8k
T RSV B 25 5L/, A5 rh 254 R 2591 K (0 B B BRI AEVR N AR TR 7 I e MR i Jr T R B T
TR

Hh R 0 IV R 2 B B2 D SR AR I R E A R 28 0 N Jr BTV B 5 K Bt s D
ez OB I O IR AERERE X RSV HHATIAYT A A A RAE R R A AT LIS
il BRI 1 T ACRE , A R R SR BILAA o B SR SO R B A DR APARDC R E R o PRI, AV Ak
H 2R I AT 22 B T 25 TR AT RSV BT 24, HA TR IS4 Iy S IR IR R 4 B i 5%, LB LR, A
12 FH o [ 0 D AT PR AR < T 24 —RSV IR W £ ik R B A28, SUXF RSV A 2845 1 (3 A2 25 245 9y
e, R ASZ A b BE 25K 1 Q0 B2 25 AR DTk

1 #ZBEFZE

1.1 #¥ERiE

i 23 L H R (https </ wwwe.enki.net ) 4 PR A B 2 7 A o 22 247 o “ RSV R w2 247 1 O 308
il KR A P BE 2GR YT RSV BYAH ISR, K 2RI 18] 2 1990-01-01—2021-12-21
1.2 SFMNEHEBRIRAE

AT BEZRYT RSV BN R SCHR , FLZH J7 5888 s HEBRZ53A S SR I R A4 5LZH 5 A 58 B 09 SCHiR
1.3 HEQESSH

AT R 176 F SCHR, 8 SCHk b 91 ALy i Ry b 25 B FLPEBR 9 2645, 2 I 2020 4F (b 24
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B) RS AR AR B T < A R B R U, R R RO AR A IR A B B S A
Microsoft Excel 2020 k4, iz I RTMAL B kA5 45080 52 B
14 HEEESSHEME

WhEh R G 2y B B R I S i B (traditional Chinese medicine systems pharmacology database and
analysis platform, TCMSP) (https://old.tcmsp-e.com/temsp.php ) J&—~ F T H1 25 1Y 28 Gt 9% 25 P22 5008 12, Ik
T 2 ) 499 B b B2 Y Ak 2= B 4 ADME S 50AE{E B st AR R 5 3 A A BE 4 15 (Kyoto
encyclopedia of genes and genomes, KEGG ) (https://www.kegg.jp/) ; STRING %4} % ( https ; //string-db.org/) ;
GeneCards Z(4/ % ( https ://www. genecards. org/ ) ; UniProt (¥ & ( https ://www. uniprot.org/) ; DAVID % #E
(https: //david.nciferf.gov/ ) ; Cytoscape 3.7.1 #Kf4: ( https ://cytoscape. org/ ) ; RCSB PDB ( https://www. Resb.
org/ ) ; PyMol 2.3.0( https://pymol.org/) ; AutoDock Tools 1.5.6 (http://mgltools. scripps.edu/) ; Vina ( http://
vina.Scripps.edu /) ; Python 3.7 (https ://www.python.org/) .

2 #R

2.1 kgt
AT 91 ANAb Ty, 121 B2y B3k 303, Hp ik =5 2 diag 15 ok, W3k 1, HEZ FERT
O FEREE S H R,

R 9L =5 /Y 15 T2y
Table 1 Fifteen traditional Chinese medicines (TCM) with frequency =35 in 91 TCM prescriptions

rhzl B iR iz B iR rhzly AR iR
JR¥E 19 15.7% SR AE 10 8.3% i 5 6 5.0%
WA 18 14.9% RHK 9 7.4% 7353 5 4.1%
o 17 14.1% i AR 7 5.8% Hh e 5 4.1%
WA 17 14.1% RS- 7 5.8% e 5 4.1%
e 11 9.1% i 7 5.8% EHT 5 4.1%

2.2 WX VAZR KNS ARSI

XF 121 AP AT 02 DU R 28501, DIscHE SE R A R T 2 (38 1K ,31.4%) ARHR 1k
W24 (22 1K, 18.2%) f#2225 (15 IR, 12.4%) , VLIl 1 (a) ; A ZHE ¥ 5 BT B9 A i (80 1K, 26.9%) JF (43 IR,
14.5%) B (42 K ,14.1%) 1 &7 B, WLIEL 1(b) 5 PUACHEIT SERTIY € (55 1K ,45.5% ) (il (36 1% ,29.8%) |
(14 R, 11.6%) , DWW 1(e) s TLRHEFFERT I 0T (70 R ,37.8%) (57 ¥%,30.8%) . H (37 % ,20%) , .
Kl 1(d),
2.3 BELHW

iz JH SPSS Statistics 26.0 FEXF 15 B M i 245 (JR =5 ) #E4T R IE530T , R IR TEIRE M RIS 5 1%
o A AR A5 S A AR R B e e B S L 081 BT 1R A R 45 zbkﬂﬁémﬁ%‘é*ﬂﬁﬁfrﬁ TR, i
R ISR 15 BRefr2h ) 25000 3 J8mF, H R A JRREE B S g oy — 28 SR RA R AT R
—H R IZYh—2E, KB R CH R A U R e HLR 28 LK 2,
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Bl 1 5t RSV S5 i p 25 05000026 R 2 0 TR SE T
Fig.1 Statistical chart of efficacy classification, meridian tropism, four Qi and five

flavors of traditional Chinese medicine in anti-RSV compound prescription

B2 sy b 2 R G T
Fig.2  Cluster analysis of high frequency TCM in TCM compound prescription
24 BMPHRE.ET EHCHER RSV WIERNSISHR
2.4.1 R4y B ¥k Gk
16 TCMSP 5042 P b, LAZE BRI FH B (oral bioavailability, OB) =30% , 24245 ( drug-likeness, DL) =0.05"
RIS AR B IS PE LAY 6 A VT EIEPERLSY 24 A A TIE MRS 8 A H RS PR 92 A MR E S
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B L T R A7 U B I 4 2 B 2R e IR 2T P I 5 MO 7 9 T 25 B S A T BIL

st 126 MG PRI ,406 A,
2,42 FImRLEYeE 6L

E GeneCards ,OMIM %04l 22 b £ 4531 RSV AHIC RS HE AT 780 4>, SRRET B4 i Av (-  H =0 406 4>
T A DC B | 25 3 AR TR 110 A4S, B RREE B 3 CH REHE RSV B HER
243 WH-EMR S - F A s W& 5T

W2l TEPERLS OCHES N A Cytoscape 3.7.1 B4 A6 #E HR 2 — 15 1 1 20 — S AR A R 4%, DL OSTD &}
R SN 1, P2 285 A5 50 (4 BRH25 153 A OCHERE 3, 126 NS PERLST ) ,536 SR, AR
JEE{EL A BB BH & 4 B ZE BT RSV mztlﬁ;zfﬂwﬁﬁﬁijt MG B B R 4.25, KT M E
BERO I WL 2, 4R W, OSID BHA8E 5 AR 1, Hob M 2 (LA B-A I DU AR IR

PIBA R LM R FERR T MERR i K2R AR EWNDGESR TERAR A “AREBER A
B I S AL S 00 BE A HE 48 ST, R WX Su A S )T BBTEST RSV A HECHEEHT
F2ORRE WK WA CHHP RSV REEMNE B
Table 2  Information table of main anti-RSV active ingredients of Ephedrae Herba,
Scutellariae Radix, licorice, and Amygdalus Communis Vas
G %y AR 0B/% DL BEAH He U
MOL000098 quercetin Witz % 46.43 0.28 106 R
MOL000422 kaempferol [ITE 41.88 0.24 68 JERHE
MOL000358 beta-sitosterol B-4% 55 i 36.91 0.75 58 WA
MOL000173 wogonin AR 30.68 0.23 33 WA
MOL000228 (2R -7-hydroxy-5-methoxy-2-phenylchroman-4-one 2R 55.23 0.20 29 WK
MOL000552 5,2'-Dihydroxy-6, 7, 8-trimethoxyflavone EEE 31.71 0.35 24 A
MOL004328 naringenin Tl Bz % 59.29 0.21 15 HE
MOL002823 herbacetin FRRTF 36.07 0.27 14 JPR

T AU R T A (4.25) A R RT

244 FpE¥e S EGR-EaRARIAER A%
FERREE B A H BT RSV A9 110 OGS S A STRING £z 2, I8 Cytoscape 3.7.1 #f4,1%
B RN KB, 7 3 R -8 H SO AR (protein-protein interaction,, PPT) [ 4% ( HUKE {H >20.66) ,
UL OSIDRMABIE 5 N ZHHE 2, FEEBOR LA S AE PP 48 A7 B iR 2 A5 RIRRET 3% i H s
BT RSV HIRZOHE 5 40F% GSR [ TP53 .SOD1 . EGFR ,CYP3A4 GSTP1 TNF IL-1B .GSK3B .PTGS2 %5 A L5 3,
F3OPRE EE A H R RSV AL AR R

Table 3  Core target information of Ephedrae Herba, Scutellariae Radix, licorice, and Amygdalus Communis Vas against RSV

LISy P s FEA
GSR glutathione reductase A e H L i 62
TP53 cellular tumor antigen p53 JiEE 1 P53 60
SOD1 gene expression of catalase it E A S 57
EGFR epidermal growth factor receptor RFAKHEF 24 55
CYP3A4 cytochrome P450 3A4 Y E P450 3A4 53
GSTP1 glutathione S-transferase P1 A WEH K S-55 Rl P1 52
TNF tumor necrosis factor b SRFE 51
IL-1B interleukin-1 beta H A2 -18 50
GSK3B glycogen synthase kinase-3 beta BE A REE-3B 50
PTGS2 prostaglandin-endoperoxide synthase 2 TSI 2R - A 5 i 2 48




2.4.5 Xgt¥e s KEGG @547

110 OGRS s 3L T A DAVID 8 g rh kA7 st # B ] 5 2 X 2H B R4 15 (Kyoto encyclopedia of
genes and genomes, KEGG) il #% /3T, Z55 o, 110 A SCHEHE 25 3L P 6 K 3] 160 %38 B% , ARHE A A 3L % H
Ko P AEKETT 20 SR A0 IE, DU 3, R A SR AR IR I Rl B 4 B, SO R/ IMRRAVE I T iz
BEAYFEDIE, B ARR P E, RREE R A HRLHT RSV Y 32000 B 5 e B AR sy U ) 5 3 ik
SRR AL iR 1%  AGE-RAGE {5 5 id # | MG AN 2l Dk oA FE R AL 25

B3 RREC L EEA AVT HEHT RSV ICHERE S KEGG i B 437
Fig.3 Analysis of KEGG pathway of anti-RSV key targets of Ephedrae Herba,
Scutellariae Radix, licorice, and Amygdalus Communis Vas
2.4.6 Boyr—¥ek B W &M R
K HH Cytoscape R A4HE HE AL 43— 0 5 -3 0 4%, L OSID BHA5E S5 N2 3, PRy KEGG 18 5
BT R 20 S , P S 71 A0S FoRR e R et H L 4 iRk ERIVE AR AR 65 1, 20 45

Hh EE (B AR TG P B A W 2 LA T B4 S I B EAE R 1 5% BE(HSERTAYAL A0 MAPK3 MAPK1 JUN
S5 VR 5 T V)3 B A R L IR RN S KR AR AL AR B U T 5 B kR R AR AR A
247 T aE

MY A BRI O AT R L B A% O DK 2.4.3 TR SEEAL A 5 R VR FTHE A5 B RSV 4 Hg #
FAEFTSrFX4% . D RCSB PDB %iis 2 vh Ak B T 3 M AR 1 : GSR (3DK9) \TP53 (2KBF) \SOD1(5J0F)
LIME 84T 3 B 525, 3 B4 RHE BROK, DE BB FE B i, K2R 5 GSR ., TP53,SOD1 19 H6 s 4T 43 43 51 A
-8.924 —6.138 F1-6.001, #fitfz 5 GSR.TP53.SOD1 AYH% S FT 43433 A —7.745 - 5.323 F1-4.156, 4= Il
OSID BHF4 5 AR 4, 43 F X245 5 (& 4) U6 15 AR 254 K25 2 i i Z T Rl i GSR TPS3
SOD1 # s5 &8t RSV VEMH
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TE:3D KR, i 6 SRR A A BAE T, KGR R R B AR, 2 R RN R EIRRRE mr ZEMES,
B4 SCHER T T AR

Fig.4 Molecular docking pattern diagram of key component target
3 Wit

RSV J&—FhA st JE7 BEAY SR S RNA 2 , )25 i JLBE e I b S A8 4k | T Joi 1 A 2% S5 0
W B ) EERIEARL . FEHRIERTA RIS TE 5 T M h 255 Jr %t RSV MG IRIT R Y, Sy 1 B g b R A
FALIRAR B FR2E AR AR S 2256 AR SE 18 BN EURAZ 30 9E 278 (M 25 24T ik 4a ) ™ b 252
JrHi RSV AT HE L B 7E B R 253597 RSV A — BB K v 40 b 24 1 VAL, AR 4 e b S 25 9R 7
RSV WG IRTF 2L

BRI AARHERY 91 AN 7 B & P2 MEAT Tk B2 DU R Hr et 45 SR BAHL RSV A2y
DUl 32 AER 1L PR 2R 2, ARE RSV BRGS0 1 I PR B, v BRIy 5 < S B 0 e Bk i) A+
K, 5 IR E " S RARL, 37 iy v SR & B SRS | TE i AT 512 [) B Al g JIr 380, ¥ Al T i kAR
e TEIRAREES . B HTHER DU RSV M 25 EZAMZ RSV A28 EM B2/l VO 7E R 10,
CIEARZARY IR I “IRAB 132, 1 e . TRAR AR, IEAB AR, i #4; 4h T, A0 308 i, v 7 2 ], $A00) 455
HE, O R, BT RSV B2 LIRS e O 2 FEMERR T T 2 2 B W IR TR RIAL

AW L BE B R A, B BURREE BER AC  H RLE N 2Ly 2N Al O
PRI TR TP AR, A3 B0 16 T P 9% Fh SR 1) T A A, DRkt i 5 A8 2 e AR s A 1
R GEETTRE . RRECP S R O AL 5 hRSV Y M2-1 8 A TR DT 3B 6 2 2 1 A
W 5 RBE P 55— B LU A5 T 8 B E I 8 2 AV AE A 500 L M S50 P 200 ML B8y A T
44 Fhrh RLZGXF RSV I HIVE R, o S i 20 A S SR R A SR A B AL
RSV I PERLSY . A IS & B0 IL-17 5@ %> TH-17 @B TNF 38 2% F0 RSV i i & A K
FYIF K, CYP3A4!®) EGFR™2 GSK3B'®! IL-18% SOD1%%) PTGS2!2%) TP53!%) 2471 RSV By 4k
B, ZROERE Py 24 50T TLR 5538 % 19 TLR4 | TLR3 \TLR2/6 \TLR7/8 %5 MAPK {55 if %
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FIAZIE 7 R~ NF-kB S5 30 B% A RAE S 726 TR #E BT RSV BRI BUFE T . 43 FXHEE R R
RAZEFZHMME RS GSR . TP53 SOD1 HXF A5 B0 fe 4, vl B ¥ SR i 38 % | Wit AR 5 U1) 77 5 3 Jok ok A e A 3%
& . AGE-RAGE {55538 [ | LN A2l Ik ok e A Ak 55 JE[R] B #EHT RSV MI1ET

TEHREPATEDIG RSV Bt FRCR B otk (BIEHSE 2G40 RSV MCHIR 240 TS 5B B,
FC A T EE N R AN AR 2530 1 A3 B B IS SRR D RS2 A DG S50 BERHE D iF ST IR
BRERZANHT, 205 D rh 25 ST PRI S A HERE IR . FRATRE VR AFZ S Hh BE 25 BT RSV
JERYL I A B 15 DL SRR R KT I 25 B2 G SRR , 4 TR /R TS AR th 25 b s E e . AEitE—20
BH A 3 A P 25 B TRV F AL A LRl IR s AR PO 208, 22 R P EE 2y iF & TR i &
=N
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