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Abstract: Objective Bioinformatics, molecular docking and molecular dynamics methods were used to identify the bioactive ingredients
and targets of Xianfang Huoming Drink (fill /5 #&#7%X), and to find the targets and pathways of Xianfang Huoming Drink in the treatment
of monkeypox, in order to provide help for the development of related therapeutic drugs and strategies. Methods Traditional Chinese
Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) was used to identify the active ingredients and related targets
of Xianfang Huoming Drink, and the Gene Expression Omnibus (GEO) was used to obtain the targets related to monkeypox virus infection.
The protein-protein interaction (PPI) network was constructed. The key potential targets and signaling pathways related to monkeypox
virus infection through gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) analyses. Subsequently, molecular
docking was performed to predict the combination of active compounds with core targets. Afterwards, the results of the docking performed
were subjected to molecular dynamics calculations using GROMACS to determine the stability and effect of the binding by calculating
different indicators. Results A total of 191 active ingredients, 296 related proteins, and 259 related genes of Xianfang Huoming Drink
were screened. A total of 321 monkeypox differential genes were obtained through the GEO database. There were nine intersecting target
genes between the two. GO enrichment analysis yielded 502 meaningful entries, and KEGG enrichment analysis yielded 73 meaningful
pathways. A total of 520 groups of active ingredient-target docked successfully, among which prostaglandin-endoperoxide synthase 1
(PTGS1)-licoisoflavanone, PTGS1-3-methoxyglabridin, PTGS1-shinpterocarpin, and PTGS1-4"-methoxyglabridin were further analyzed
for molecular dynamics simulations as conformations of further research significance, and the binding free energies (—86.380 + 1.257),
(—61.168 £ 1.088), (—103.463 £ 1.371), and (—96.986 = 1.236) kJ/mol, respectively, could be stably bound. Conclusion The mechanism
of Xianfang Huoming Drink in the treatment of monkeypox may be that licoisoflavanone, 3 -methoxyglabridin, shinpterocarpin and 4-
methoxyglabridin are combined with PTGS1, respectively, to reduce the inflammatory response caused by monkeypox and reduce the
inflammatory damage through anti-inflammatory and anti-oxidant effects Among them, shinpterocarpin had the best binding energy, which
may have played the main role. The results provide a new research direction for the follow-up treatment of monkeypox and the development
of related therapeutic drugs.
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methoxyglabridin; shinpterocarpin; 4'-methoxyglabridin
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3, R 4 FEEMERIVEEINELS S 2GR 2R
7€ o FHEEZ T PTGS1-H % 57 3 el i) RMSD i,
SR JE MUK 7& PTGS 1-shinpterocarpin. PTGS1-4"-F 45,
FOUHEE . PTGSI-3-H A H R E . XL
AR Z AR E I v BUIRAR O PTGS1-3-H
S H B > PTGS1-4- F 48 B8 H 21 g >
PTGS1-shinpterocarpin>PTGS1-H # F 8 kel . 44
REWY, X 4 PN 1I6ES PTGS1 456 IR FFAH
MR IPIRES, THHEE R 6.

282 #itHMEE ETH a1 EAR L,
flifl MMPBSA J5ikit R4 & B fifg, XnLUEHE
iff 1 S BB B 1 5 /N o0 OS2 AR-Te i) I 456 07 3
TUEFR RNy T 5EEBRAEEGRMN ), AR
FoRGE kR THRERRNY], XN TS5
RLFEE A PR A —E S a Ry, i AR 9
HA PTGS1-shinpterocarpin 145G 55 s, N
(-103.463+1.371) kJ/mol (£ 2).
283 ZEotr AR meniAE A S AR
Mz —. f88cEi%, WHESS & RO . 45
T, ZAR-TAR I SR 1 2 3K PTGS-
30 H AR H B E > PTGS1-4- B A8 Ok B e >
PTGS1-H .5 % 5E i >PTGS1-shinpterocarpin. F &
7 rh i L A B AT HEN PTGS1-3-H SO0 T
FE L PTGS1-4-HEAIEHHE . PTGS1-H #5738
e B 0 HH BAE AT e DLEABE v 32 . PTGSI-
shinpterocarpin fJAH FAF FH v BEAN &l 0k, 12
B R AR
284 HirEHAAEREKY ERREEE N TR
TR HE ALY B RS, 5IABT7
W2 (root mean square fluctuation, RMSF), H LA
SR S 73180 0 2 A R b ) RS .
WA SEARSGEE, EEBRFEMEREAC, A
REIRERA BRI, RKIEBBIEIER . 85 REW],
4 A1) RMSF (6 58 E A BEEAME, £
B 4 FhZG e RERALIEAL, AT e it LA
RAIFDIR . RMSF 545 1 LA 8.
285 [AIF2f4% (radius of gyration, ROG) ¥t
ROG JxWt | S2AR-FiAREs & 0 BB, IFRe I megh
GHRL R . 4 MZAE-EAEEEY) ROG
BIE¥I9 2.5, RYIRGHE LR &, G658 %. 1t
HARIE 9,
2.8.6 WA AREAHT WA KRR %
R0 Bl S TR B VR RIEEAN RIS T 3R
BHHASF AT A, DRIV 70 AT S R TR BT 983 711
WEHERATE R 1A ZE. 4 FEEY
LA EARAHIT, NP0 i R E
SEFIR RN . 2R ILE 10,
3 it

RAER M RACH G SRR, BA e
SRETRGIN, fEETEMEE S, RIECHH
Ko WE2&—PiETIEM N &L B, 5RIE
I R IUAREL . 7E 1980 B H I KRIEE, THiE
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Fig. 5 Display of molecular docking results
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MH ! T BILAE 19 JC BRI e e R IR T 25 B 1

o 10 20 0 4 50
t/ns
El 6 ZR-EIAEEY 50 ns HFIRBE
Fig. 6 Root mean square deviation of receptor-ligand

complexs at 50 ns
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EZH-EAESMMES BHE

REEME

Table 2 Binding free energy and energy value of each receptor-ligand complexs

TR A k=X 2yl B A AE/ W ARMCAE R VAR A KR A R/ 24 HHE
(kJ'mol™) (kJ-mol™") (kJ'mol ™) (kJ'mol™) (kJ'mol™)

PTGS1-H R 5 2 e i -173.913+1.172 -9.284+1.382 115.465+1.075 -18.629+0.083 -86.380+1.257

PTGS1-3-FAMNEHEE ~129.036+1.093 -31.567+0.569 115.420£1.374 -15.961+0.101 —61.168+1.088

PTGS1-shinpterocarpin -155.086£1.249  —22.98040.756 91.21240.999 -16.612+0.087  —103.463+£1.371

PTGS1-4-H A HEE —177.88540.923 -22.853+0.513 123.3324+1.353 -19.611+0.078 -96.986+1.236

5

s

t/ns

— PTGS1-3"-FIE H #i5E

T PTGS1-4-HU IO H e

"~ PTGSI-HHi 5 #ffid
PTGS1-shinpterocarpin

8]

Numbers of Hbone

50

E7 ZR-EiAEE 50 ns SREA
Fig. 7 Number of hydrogen bonds in receptor-ligand

complexes at 50 ns

0.751
 0.50 — PTGS1-3- I s
= PTGS1-4-HA T 5 5E
7] PTGS1-H 5 B
5 ’ | | PTGS1-shinpterocarpin

|

0.25- ‘
hmwthuijwu

R AR P
0 200 400 600

residue
E 8 ZiK-EIRE S 50 ns BIF IR B
Fig. 8 root mean square fluctuation of receptor-ligand

complex 50 ns
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BFEJERE. HWPTORR, N TN S, JUNEE
TR YT BCVF LR P RE RS B S 47 R RCRP3,

Hh 5 245 PR HL 2 R A DU B & A AR A
IR . ANTT G dr O o [ AR Gt
FRZ TR, RS sr, HRTEE .
R 5 I A AR T, BT Z AR S T RA T R
RAIE S o SEIGUE A 7535 i R h A 2 7 4 4R
fE. FIE BRI W7 VRSO K S A R

—PTGSI1-3-HFASNHFE

—PTGS1-4-HE S H HE

— PTGS1-H 57 # el
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9 FZK-EAESY 50 ns EEFFITE

Fig. 9 Calculation of 50 ns radius of gyration of receptor-

i
!

ligand complex
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Fig. 10 Solvent accessible surface area of receptor-ligand
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W3S PPI 5 75X 53 M i ade m] 204 7 s i
FHiET ALOXS5. PPARG. CTSD. PTGS1. CHUK.
NFE2L2. RUNXIT1. LTA4H. KDR %540 i K A5 31
PR EE R E . XEE AN, KIEED
Ry M IERRCER, CHZZ AR PTGS1 5
PPARG.

WEH A (cyclooxygenase, COX) AL
e VUG IR & ) sk, R T &&EN, %8
AEAE T AL IR AR, R SRR R 29
(I SR A AEM L4, COX RIEAN 2 4
WA, 23518 COX-1 5 COX-2, 4r5lf PTGSI 5
PTGS2 3R 4ifd. H COX-1 5IERH4IMHI AT
MEFEERA R, S5IEFNAEES, 4EFk
NI RIEART . HAMORERE, BRESW, =
5 9Ena, BAMEREMEH. COX-1 nlfiEfk
e VUM R AL VAT B iR 3 Ha (prostaglandin Ha,
PGH>), PGH: 72 % Fh 40 B 14 11 471 i 22 R A% 2%
HEF BRI, FRibz A, COX-1 W EH (R fE
MR ERER, JeriiImt st & B,  Ifi/MR e A7
(1) COX-1 & A 2 (R ATAA, T AR 28 & — Ml
R M RCR 5 S35 B = COX-1 [ I/ IMRASRE
FEAE G RN AR 2 IR AR, DRI R SR AR ZE IR
SKIGRW, KR PTGST BRI, B COX-1
B EED B AT A DY B A DG 1R 98 AE S B
K, XA —NAEEEIEY PTGS1 BEA 4K COX-1
MR 2 A IR Y. AR, PTGS2
RS COX-2 HH, SRIAHK. COX-2 21
A AE A VUM TR = AR 1 S iR 2 ) G B B 2 —, 2
Y111 it 52 2125 FhoR B R R AR AR R T AR
RN TR R, COX-2 [FRikitiE Fif. Fis)
it % B, (prostaglandin B2, PGE,) s& COX-2 ##{LAE
A DU R AR ) B2 . F BRAEI, A5 VS AR
BT R LR LT AR SRS R 25, Rl
YEFT COX ZKHR, 79 /i &1 A 2R (1) 5 b gk i i 15
PERE R LRIEATIRIT -

PPAR /& — R PC AR A% Bt S IR 776 550k Ak
. FEALFK PPARo. PPARP/S 1 PPARy C(E[I
PPARG) 3 Fha& A, A1 L PPARY B T NIRN -
PPARy TEJ5E SBKMEFEAEAL . JR S RIRPUAIREAR
W IR AR B R B E AR E A . 7ERIE R
N, y-TFHtE& (interferon-y, INF-y) 5 PPARy #H
KA S HYIFC . PadRIE, IFN-y 5 7 S0
X, Janus ¥8F (Janus kinase, JAK) /M5 5S4

K WS A F (signal transducer and activator of
transcription, STAT ) 8 %, {4 il /83 4 LK F-a (tumor
necrosis factor, TNF-a)+ FI 4041 %-1B (interleukin-

1B, IL-1B) Zrubsf 22051, 78 K B B4 i A\ 25 B

o M b R A B P b, TFN -y AT e 0 JAK2 11

NI STAT1 A1 STAT3, 3% SR — AL R A HE

(inducible nitric oxide synthase, iNOS) HIFRIAFFIN

HRIERPM . Li GBI RN, 5L S K

PPARy 7] LA IFN-y//lE 2 BE /3 (1 iINOS 4,

M RAETTR BN Britbz 4h, PPARy AILLE RS

#% K F-«B (nuclear factor-kB, NF-kB) HJW F4E 45,

TEREE AR Z &Y, FEILT NF-«B 5 DNA 456

TEPE, $0iH] NFaB & . PPARy & nf U I 558 4

254 P IR SR AR 0E 1 p300/CBP AN NF-xB (1]

B AE R R A I R B, ] PPARy 5l

ALK R 44 COX-2. PGE,. TNF-0 %5 %

YA P e R T 2 5 R 1k M w6 2,3 T S
A TN — L5 IR . ST (E BEAR

At — e, Bl A R HEmR PR A R PR

FARHAITE. [, HE b RS B EOR 2 IR

WEMAT TR T AT I 20

PERGSY A RE TS R AN TG ar iR, BRI R 258

PIRCF IR AN )T A LB R — R IR UEASHIE AT

SE . T I ST AR M I R R B AR A

WU i ARAT B BRI, PR izt 78 A IR R

R 2 (AR 78 35 3o
AWPFLEE R, TG ar e e R £

By ZRLAL IR, AR IRIRE S, Rl

Wi GO M KEGG &£ &I, Al 7 i d o Jx
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