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[ Abstract | Objective: To explore the antipyretic mechanism of Guizhitang and its effective components
based on network pharmacology. Method: The structure of components in Guizhitang was predicted by ChemDraw
Ultra 9. 0. The targets of these components were searched by Swiss Target Prediction database. Ingenuity Pathway
Analysis ( IPA ) software was used for seeking fever-related targets. The common pathways of components
inGuizhitang and fever related targets wereanalyzed also by TPA software. The effective components were found
through the Guizhitang components-target-pathway network built by Cytoscape software. Result: The Guizhitang
components-target-pathway network was built. Theantipyretic effect of Guizhitang was found to be correlated with
the following 6 pathways, namely G protein-coupled receptor signal, cyclic adenosine monophosphate (cAMP) -
mediated signal transduction, Gas signal, Gai signal, adenosine 5'-monophosphate-activated protein kinase
(AMPK) signal and melatonin degradation. Paeonimetabolin I and cAMP were identified as antipyretic related
components in Guizhitang. Conclusion; Based on the network pharmacology, relevant pathway of theantipyretic

effect of Guizhitang is discussed. Paeonimetabolin I and ¢cAMP may be related to theantipyretic effect in the blood
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components of Guizhitang. However, the findings are mainly based on chemical prediction, which needs further

experimental verification.
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Table 1

Components in Guizhitang and its corresponding targets

D

A 12 ( cinnamic acid)

5 JR 12 ( hippuric acid)

244 ( paeoniflorin)

o

A5 25 N g (albiflorin )

A 25 H AR Y ( paeonimetabolin 1)

Z£ 15 (6-gingerol )

2 Ty 7 2R Bl B B2 45 & W) [ 6-gingerol
(glu acid) |

75T (rutin)

#it iz Z ( quercetin)
Wik Bz % 5-OH i %) W % 2 45 &
[ quercetin-50H ( glu acid) ]

it iz 2 7-OH 7 45 B B FR 45 & W)
[ quercetin-7OH ( glu acid) ]

Wit K 2% 37-OH % 45 b e R 45 &
[ quercetin-3'OH ( glu acid) ]

Wit h % 4'-OH H Z WERERR 45 5 W
[ quercetin4'OH ( glu acid) ]

H &+ (liquiritin)
H % & (liquiritigenin)
H AR 4-OH 4 & BB R 45 5 9

[ liquiritigenin4 OH( glu acid) ]

H B2 7-OH 4 iR 45 5 W
[ liquiritigenin-7 OH ( glu acid) ]

5 H ¥ (isoliquiritin)
5+ H B & (isoliquiritigenin )
SRR 4-OH A 4 BE WML 45 &

[isoliquiritigenin-4 OH ( glu acid) ]

S H R 7-0H 4 4 WEBERR 45 5 W)
[isoliquiritigenin-7 OH (glu acid) ]
H W2 (glyeyrrhizie acid)

H % R R ( glycyrrhetinic acid)

R IR A (cAMP)

HCAR2, HCAR3, HCAR1, CAl, CA2, CA3, CA5A, CA7, CA13, CASB, CAl12, CA4, CA9,
CA14 ,AKR1B10

AKRIB10, AKRIBI, AKRIBIS, LCK, FYN, LYN, HCK, BLK, YESI,
ITGAL&ICAMI&ITGB2 ,SLC22 A6, SLC22A10

FGR, SRC, FRK,
Gene Code, LGALS9, LGALS3, LGALS9B, LGALS9C, SLC6A2, SLC6A9, SLC6A3, SLC6A4, SLC6AT,
SLC6A14,SLC6A5, TDP1 ,RYRI ,RYR3,LCE3A

LGALS9,LGALS3, LGALSOB, LGALS9C, PTAFR , PRKCG, PRKCB, PRKCA , PRKCQ, PRKCD, ABCBI ,
ABCB11,ABCB4,ABCBS,TDP1

TDP1, MAPT, GLRA3, GLRAl, GLRA2, GLRA4, GLRB, CHRMI1, CHRM3, CHRM4, CHRMS , PPM1B,
PPM1A,MBNLI ,MBNIL2

HTRIA, HTRIB, ALOX5, ALOX15, ALOX12, ALOXI5B, ALOX12B, ALOXE3, MAP2K2, MAP2KI ,
MAP2KS,ESR1,ESR2,HSD11B1,HSD11BIL

SLC5A1,SLC5A2,SLC5A11,SLC5A4 ,SLC5A10,SLC5A3 ,SLC5A9 , ADORA1,FDFTI1 ,PRKCG, PRKCB,
PRKCA ,PRKCQ,PRKCD,SELP

DYRK1A, ADRA2A, ADRA2C, MBNL1, ADRA2B, MBNL2, MBNL3, AKR1B1, AKR1B15, AKRIB10,
TDP1,NOX4 ,AKRIAI , AKRIE2,NQO2

CAI12, EGFR, CAl, CA2, PLA2GIB, ERBB2, MPO, CYPIA2, CDK1, CA3, PRSSI, MMP2, MMP3,
ALOX5 ,MAPT

AKRI1B1,AKRIB15,AKR1B10,TDP1 ,AKR1A1,AKRI1E2 ,XDH,AOX1,ADRA2A ,ADRA2C,ADRA2B,
DYRKI1A,NOX4,MBNL1,MBNL2

XDH, AOX1, AKR1B1, AKRIB15, AKRIB10, TDP1, AKR1Al, AKRIE2, KDM4A , KDM4B, KDM4C,
PTGS2,PTGS1,RPS6KA3 , RPS6KAS

TDP1, AKRIBI, AKRIBIS, AKRIBIO, AKRIAl, AKRIE2, XDH, AOX1, DYRKIA, ADRA2A,
ADRA2C,ADRA2B,PTGS1,PTGS2 ,MBNLLI

TDP1, AKRIBI, AKRIBIS, AKRIBI0, AKRIAl, AKRIE2, XDH, AOXI, MBNLI, MBNL2, MBNL3,
DYRKIA,ADORAI ,ADRA2A , ADRA2C

CYP19A1,SLC5A1,SLC5A2,SLC5A4,SLC5A10,SLC5SA3,SLC5A9,SLC5A11, MAPT, TDP1, ADORAT,
SLC28A3,SLC28A1,SLC28A2, TYR

MAPT,MAOA ,MAOB,CYP19A1,TDP1 ,HSD17B1 ,RDHS8 , ABCG2,CYP1A2,CBR1,CYPIBI,CYPIAIL,
CBR3,ESRI,ESR2

CYP19A1, ADORA1, MAPT, CA12, CAl, CA2, CA3, CA5A, CA7, CAI3, CAl4, CA5B, ADORA3,
MMPI1 ,MMP3

MAPT, OPRM1, OPRD1, OPRK!, OPRLI, HESI, HES4, SOAT2, SOATI, BCL2L1, BCL2, BCL2L2,
PRKCB,PRKCA , PRKCD

AKRIB10, AKRIB1, AKR1B15, AKR1Al, AKR1E2, TDP1, MAPT, TYR, TYRP1, DCT, SLC5AL,
SLC5A2,SLC5A4,SLC5AL0,SLCSA3

CRYZ, AKRIB10, AKRIBI, AKRIB15, MAPT, AKRIAI, AKRIE2, EGFR, ERBB2, ERBB3, ERBB4,
TERT, ABCG2,MAOA ,MAOB

AKR1B10,AKR1B1,AKR1B15,AKR1A1,AKRIE2,TDP1,TYR,TYRP1,DCT, MAPT ,MBNL] ,MBNL2,
MBNL3,PRKCG,PRKCB

AKRIB10, AKR1B1, AKRIB15, AKR1Al, AKRIE2, TDP1, TYR, TYRPI, DCT, PRKCG, PRKCB,
PRKCA ,PRKCD, PRKCQ,MAPT

HSD11B1,HSD11B2, HSDI1BI1L, NR3Cl, NR3C2, F2, MMP2, MMP9, BCI2L1, BCL2, BCI212, GLII ,
GLI2,GLI3,JUN

AKRIB10, PRKCH, HSD11B1, PTPN6, HSD11B2, PTPN11, AKRIB15, AKRIBI, AKRIAI, AKRIE2,
PRKCE,HSD11BIL,AR

CNGA2,Q13370,CNGAT, CNGA3,CNGA4, PDESB, PDESA , RNASEL, MAPT, FBPI , SRC, FBP2 , FYN,
YESL,FGR
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Table 2 Network degrees of each Guizhitang components corresponding to 6 fever related pathways
% G protein AMPK cAMP Gai Gas Melation Jayiil

paeonimetabolin 1 4 6 4 1 3 - 18
cAMP 4 1 7 1 4 - 17
quercetin-3'OH ( glu acid) 3 3 3 3 - - 12
quercetin-5 OH( glu acid) 3 3 3 3 - - 12
rutin 3 3 3 3 - - 12
6-gingerol 4 - 4 2 2 - 12
quercetin-4'OH( glu acid) 3 2 3 3 - - 11
isoliquiritigenin 2 - 4 4 - - 10
cinnamic acid 4 - 2 1 2 - 9
isoliquiritigenin<4 OH ( glu acid) 3 - 2 2 - - 7
liquiritigenin-4 OH (glu acid) 6 - - - - 1 7
liquiritigenin 2 - 1 1 2 1 7
hippuric acid 2 1 1 1 1 - 6
liquiritigenin - - - - - 5 5
6-gingerol ( glu acid) 2 - 1 1 - - 4
albiflorin 3 - - - - - 3
quercetin - - - - - 2 2
isoliquiritigeni - - - - - 1 1
liquiritigenin-7 OH (glu acid) 1 - - - 1 - 2
isoliquiritin - - - - - - 0
quercetin-7OH ( glu acid) - - - - - - 0
¢glycyrrhetinic acid - - - - - - 0
glycyrrhizic acid - - - - - - 0
paeoniflorin - - - - - - 0

FRRR, SRR, £ RS- A, i i Gad
BB R "

cAMP J2 41 g A 200 55 A5 i, B R A i
SRR 5 5 Al S 40 L 9 & b A B0 3l i A
Mo B 5 cAMP 4R 19 8 FE RS A (PKA) 1945
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YEHT cAMP J R g R 45 A & A, 81 3 N Rk
cAMP/PKA {5 55 3R R TEM 5 R E, (PGE,) N
P & L 5 A AR R

Ji T R b AR 1 oG (AMPK) 2 5 98 15 i iR
5 R 110 AR 2 A A R e AR A Y G B 22 5]
M2/ 7528 IR 45 R . AMPK A] 3 o @ R £k SIRTI,
PGC-la,p53 il FoxO3a % K il NF-«B 135 P 40 %l
S AR 56 3 [ Y F A IR R L 4 e A

AR PRZR el A SR R R ke W, AR OB K )

Praa Al VAW R E PRI I RE L B R A
TR ST . B AN AR RS W] HepG2
Y H 3 FE ) Gad R FIERIBIE TN, 11 Gas FR IR I T
e )i cAMP ¥ 3 AR, 45 T 4 B 2% kb B AT 1
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45 1T B g e WA 25 KU 56 5 48 0 A A R it dbk 2 4
Jil (PBL) cAMP 7K V- W 8 & , 10 14 58 52 17 4% 1 %
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R i A AR VR i K BRUT I 25 40 Jfa DY) PG, il 3 i
SEM cAMP/PKA KFTH ",
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