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Abstract: This study was designed to explore the antipyretic mechanism of Pueraria radix. The method of
network pharmacology was used to determine the known ingredients corresponding to Pueraria radix, predict the
drug-related gene /protein targets, and analyze the interplay between key ingredients and targets. Biological Infor-
mation Annotation Databases (DAVID) was used to enrich the biological processes and pathways. The result of
network analysis was validated by molecular docking. It was found that 49 active ingredients of Pueraria radix not
only regulate 21 targets (e.g. PTGS2, EGFR), but also affect 11 biological processes (e.g. oxidation-reduction
process, prostaglandin synthesis, positive regulation of fever generation and inflammatory response) and 7 metabolic
pathways (arachidonic acid metabolism, serotonergic synapse and HIF-1, et al). Molecular docking results showed
that more than 65% of the active ingredients could be well docked with key targets, and the relevant literatures
indicated that the active components could inhibit the expression of PTGS2, which means the result has a high
reliability. These results indicated that Pueraria radix may carry its pyretic action via a "multi-ingredients-multi-
targets-multi-pathways" mode, which provides a scientific basis for further research and drug development.
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Table 1 Potential targets of Pueraria radix against fever

No. Gene Uniprot Protein name
name 1D
1 MMP2 P08253 Matrix metalloprotein 2
2 PRKCE Q02156 Protein kinase C epsilon type
3  NOS2 P35228 Nitric oxide synthase, inducible
4 GRIK1 P39086 Glutamate receptor ionotropic, kainate 1
5 EGFR P00533 Epidermal growth factor receptor
6 ERBB2 P04626 Receptor tyrosine-protein kinase erbB-2
7 SLC1Al P43005 Excitatory amino acid transporter 3
8 IL5 P05113 Interleukin-5
9 ALOX15 P16050 Arachidonate 15-lipoxygenase
10 TERT 014746 Telomerase reverse transcriptase
11 CNR1 P21554 Cannabinoid receptor 1
12 ALPP P05187 Alkaline phosphatase, placental type
13 GFER P55789 FAD-linked sulfhydryl oxidase ALR
14 LDLR P01130 Low-density lipoprotein receptor
15 PTGS2 P35354 Prostaglandin G/H synthase 2
16  MIF P14174 Macrophage migration inhibitory factor
17  PTGS1 P23219 Prostaglandin G/H synthase 1
18 CAl P00915 Carbonic anhydrase 1
19 ACHE P22303 Acetylcholinesterase
20 PAH P00439 Phenylalanine-4-hydroxylase
21 CBR1 P16152 Carbonyl reductase [NADPH] 1
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NO. Name CAS NO. Name CAS
M7 Phenol 108-95-2 M46 Baicalein 491-67-8
M9 Methyl decanoate 110-42-9 M47 4'-Methyl genistein 491-80-5
M1l Methyl octanoate 111-11-5 M50 Apigenin 520-36-5
M12 Methyl dodecanoate 111-82-0 M51 Flavone 525-82-6
M13 Methyl palmitate 112-39-0 M52 Genistin 529-59-9
M14 Methyl stearate 112-61-8 M53 Lupeol 545-47-1
M15 Ferulic acid 1135-24-6 M54 Tectorigenin 548-77-6
M17 Quercetin 117-39-5 M56 Prunetin 552-59-0
M19 Scoparone 120-08-1 M57 Daidzin 552-66-9
M21 Methyl tetradecanoate 124-10-7 M62 Glutamic acid 56-86-0
M22 Octanal 124-13-0 M66 Liquiritigenin 578-86-9
M26 Gallic acid 149-91-7 M69 Sissotrin 5928-26-7
M27 Methyl tridecanoate 1731-88-0 M71 Tyrosine 60-18-4
M28 Methy| heptadecanoate 1731-92-6 M72 Leucine 61-90-5
M29 Dimethyl octanedioate 1732-09-8 M74 Phenylalanine 63-91-2
M30 Dimethyl nonanedioate 1732-10-1 M76 Salicylic acid 69-72-7
M31 Monopalmitin 19670-51-0 M77 Histidine 71-00-1
M33 3'-Methoxy daidzein 21913-98-4 M78 Methyl pentadecanoate 7132-64-1
M38 Glycitin 40246-10-4 M79 Valine 72-18-4
M39 Glycitein 40957-83-3 M81 Isoleucine 73-32-5
M40 Genistein 446-72-0 M82 Arginine 74-79-3
M42 Formononetin 485-72-3 M88 Beta-sitosterol 83-46-5
M43 Formononetin glucoside 486-62-4 M89 Thymol 89-83-8
M44 Isoformononetin 486-63-5 M91 Isoliquiritigenin 961-29-5
M45 Daidzein 486-66-8
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Table 3 The protein class of potential targets of bioactive ingredients from Pueraria radix

Target name Protein class

Target name Protein class

MMP2 Null

TERT Nucleic acid binding
NOS2 Null

GRIK1 Transporter; receptor
EGFR Null

ALPP Hydrolase; phosphatase
SLC1Al Transporter

IL5 Signaling molecule
ALOX15 Oxidoreductase
CNR1 Receptor

PRKCE

Transfer/carrier protein; transferase; calcium-binding protein; kinase

GFER Oxidoreductase

CBR1 Oxidoreductase

PTGS2 Oxidoreductase

MIF Null

ERBB2 Null

PTGS1 Oxidoreductase

CAl Lyase

ACHE Hydrolase

PAH Null

LDLR Extracellular matrix protein; receptor
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Figure 5 Heatmap for docking score of key targets with active ingredients of Pueraria radix
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AR FHEE 55, PR A0 ) 7 LA AR L R )
V225 FEGE MR, R PTGST Y 19 B 40 i (1) I
A, BT AR 3 g kP ok AR R ) A g A . PTGS2 AT
DA g i A R A2 K, MIMIP2 2 55 i 4 ) 2 1 /K
ff g, 1% BT 2 FOE S 5 PR A R ER
T B NI A S0 I R R S AR T RE .
TE SR AN R BGE R dr, MMP2 RS % 4 00 I 2% B Ik 2D B
JETEE A2 B 433k, W TT U8 55 98 3 FH R FA2S,

BT B ARG 1 B A — 1 S A 25 43 A, FEHES 5
AT 4 By 2 7 2%\ 3 H AR B R G G e RER =N
TERRAE R . MR R — R IR &9, B RUHE 7
B 2 A PURFIPUIRE FE TG ERS . 3-FEEE K E T
Al RE B A BUER A sk i AE R, JekbR R & —FF O
Ak 1) S 3 I, LA RTS8 (MDA) 7KF A
490 1) LB e A0 40 A0 RD B ) /R 82, TR A A
Fo& P B, LA PR s 1, EL A ) R
2 B T % Je 24 A2 28 1 A FHE

HIF-1 72 A 5 I 1 BN 7, Ji 0l B0 Ae s AR T
I8 P AR TR T4 A e R DL A B 4 A 3 R B S R
5o TR HIF-1I&48 AT e LU T IR T I8 77 iRy
AN R T B AT X (POAH) B R iR A5 B4
VEA, AL 8 o5, 30 7= SRR AL ) S AA R T
W, 5-F2 {0 1% N POAH IR £ A1 5, 2 M4 1 715 (1 P I
SRR3R, 0 Az DU TR 38 B 70 B B AR 5 R A1) O
T B, HACE YR SRR R B, N o A T A
B, HA T AR e R, 51RO SR, Kk
OB E N EBARAE T, AR X Th g
MG AR R T IEEARREEMILR . 5lEE
AT FH IO 53 o AR, R L AR B G E £ B (LPS).
IL-61L-1.1L-8. Tt & -y  TNFo 25135361, Jiff8d iy 14 4]
JRL IR 51 L J8RE S B 3% M e R 4T B P R T TR 0 SR
51 6 G 28 5 I T R A, TRk JRE 4 B i 4 s — S 9
VIR, G0 5-F i VB BR A IR 7 A ) L2 o i S g 1)
Tk 2 A 7= A ) R SR BB TR 7 (TNF) #B AT BAAE y #4
JiR 51 A #o

2i B RTIR, ASHIE 7T 8 99 4% 245 BE 22 5 VERT R T 5
AR AR A B R A, M T B AR AR AR B SR
AR W28, 12 531 06 452 05 72000 58 MR A A oG
B AR AT S0, 8 e ) B AR VE P A i A B S
AW AR R S A, IR T R AR 2 2 s
1 R A Al 22 1B IR AL, DR 5 AR A F0 A AL A1)

SIS TS i IT AR T R AR
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