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[ Abstract | Objective; To investigate the mechanism of Jinzhen oral liquid for respiratory tract infection
by using network pharmacology method. Method: The structures of small molecule compounds of Jinzhen oral
liquid were downloaded from database; molecular descriptors were calculated to study the chemical space
distribution of these compounds. After that, the interactions between those compounds and target proteins related to
respiratory infections were studied by molecule docking method. Then the “drug-target network” was constructed to
predict the main active ingredients and action targets of Jinzhen oral liquid in the treatment of respiratory tract
infection. Result: The 651 compounds of Jinzhen oral liquid showed good drug-like properties. Network analysis
results showed that, 120 compounds of Jinzhen oral liquid were strongly interacted with 23 targets related to
respiratory tract infection. Furthermore, 11 active compounds and 18 potential targets of Jinzhen oral liquid were
predicted for treating respiratory tract infection. Conclusion: The effect of Jinzhen oral liquid for respiratory tract
infection may be associated with the adsorption, replication, and uncoating of virus (influenza virus, nasal virus)

infections, as well as interfering the inflammation related signaling pathways and regulating the secretion of
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Table 1 Proteins related to respiratory infections

R 44 F K Uniprot 1D
HA (influ A) Hemagglutinin P03437
PB2 (influ A) polymerase basic protein 2 P31345
M2 (influ A) Matrix protein 2 P63231
NP (influ A) nucleoscapsid protein Q1K9H2
PA (influ A) polymerase acidic protein Q9Q0U9
NA (influ A) Neuraminidase P03472
NA (influ B) Neuraminidase P27907
HN (PIV 3) haemagglutinin-neuraminidase glycoprotein Q6WJO3
3C protease (HRV A2) Type 2 rhinovirus 3C protease P04936
VPI (HRV 1A) Rhinovirus coat protein (Subunit VP1) P23008
VP1 (HRV Bl14) coat protein VP1 P03303
F protein (RSV) Fusion glycoprotein FO P03420
PDE 4A c¢AMP-specific 3”,5"-cyclic phosphodiesterase 4 A P27815
HIR Histamine H1 receptor P35367
PDE 4B cAMP-specific 3",5"-cyclic phosphodiesterase 4B Q07343
PDE 4D c¢AMP-specific 3",5-cyclic phosphodiesterase 4D Q08499
COX-2 Prostaglandin G/H synthase 2 ( COX2) P35354
COX-1 Prostaglandin G/H synthase 1 ( COX1) P23219
sPLA2 phospholipase A2, membrane associated P14555
Na, K-ATPase Sodium/ potassium-transporting ATPase subunit alpha-1 P05024
LSDI1 Lysine-specific histone demethylase 1 060341
TNF-a Tumor necrosis factor P0O1375
eNOS Endothelial Nitric-oxide synthase P29474
iNOS Inducible Nitric oxide synthase P35228
CXCR4 C-X-C chemokine receptor type 4 P61073
p38 MAPK p38 MAPK kinase 016539
JNK2 Mitogen-activated protein kinase 9 P45984
JNK1 Mitogen-activated protein kinase 8 P45983
JNK3 Mitogen-activated protein kinase 10 P53779
ERKI1 Mitogen-activated protein kinase 3 P27361
ERK2 Mitogen-activated protein kinase 1 P28482
PIK3C3 Phosphatidylinositol 3-kinase catalytic subunit type 3 Q8NEB9
PKC-8 Protein kinase C beta type P05771
PKC-a Protein kinase C alpha type P17252
Caspase-3 Caspase-3 P42574
IRAK4 Interleukin-1 receptor-associated kinase-4 QINWZ3
SAH human S-adenosylhomocysteine hydrolase P23526
MEK1 Dual specificity mitogen-activated protein kinase kinase 1 Q02750
mPGES-1 prostaglandin E synthase 014684
OMP decarboxylase Orotidine 5'-monophosphate decarboxylase P08244
IMPDH2 Inosine-5'-monophosphate dehydrogenase 2 P12268
IMPDHI1 Inosine-5'-monophosphate dehydrogenase 1 P20839
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Table 2 Key molecular descriptors of all compounds in Jinzhen oral liquid

o> TR M Fe/MHE RRAE L fE
ALogP 3.02 -4.09 11.21 2.98
Molecular Weight 425.70 84.12 1013.13 389. 42
Number of H Acceptors 7.35 0 21.00 6. 00
Number of H Donors 3.89 0 12. 00 3.00
Number of Rotatable Bonds 4.16 0 24.00 4.00
Number of Rings 3.88 0 9.00 4.00
Number of Aromatic Rings 1.67 0 5.00 2.00
Molecular Surface Area 406. 93 90. 87 972.63 377. 46
Molecular Polar Surface Area 120. 57 0 347.96 96. 22
Molecular Fractional Polar Surface Area 0. 30 0 0.77 0.29
Molecular SASA 616.76 243.83 1195.37 592.33
Molecular Polar SASA 201.43 0 574.15 162. 06
Molecular Fractional Polar SASA 0.32 0 0.76 0.31
Molecular SAVol 540. 14 216.98 1023.02 521. 11
Molecular Volume 280.72 60. 71 681. 88 260. 33
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Fig.1 Principle component analysis of all compounds in Jinzhen

oral liquid
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Fig.2 “Drug-Target Network” of Jinzhen oral liquid
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Table 3 Compounds with higher degrees in Jinzhen oral liquid
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Table 4 Network features of part proteins in D-T network

Uniport ID Aty B o0 44 4 3
UNPD63561 peimisine 10
UNPD49631 ebeiedinone 6
UNPD176573 sipeimine 6
UNPD182071 ussuriedinone 5
UNPD9638 verticinone 5
UNPD194396 pingbeinone 4
UNPD192712 verticine 4
UNPD24416 6-ketone 4
UNPD50061 glabrolide 4
UNPD22120 isoglabrolid 4
UNPD13039 21alpha-hydroxyisoglabrolide 4

3 i

AR S 3 73 B g R 10 RR RT3 1 R A 2 2 1]
I A, LA B8/ 7 A0 5 W 5 I T U e A G
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R i) 482 Bl AL & ) 5 W I TE R L Y 41
AL AR WA AR (score =5) i 5 L #
XHER 7 > 7.00 L& 9oy 7 A 120 4>, Hp 91

Uniport ID iS5 A B EE NPy M4
P29474 eNOS 35 0.330
P14555 sPLA2 30 0.320
060341 LSD1 26 0.298
Q1K9H2 NP (influ A) 22 0.193
P31345 PB2 (influ A) 13 0. 099
P27815 PDE 4A 12 0. 050
Q08499 PDE 4D 10 0.036
P23008 VP1 (HRV 1A) 9 0.070
P17252 PKC-a 8 0. 055
P01375 TNF-a 8 0. 060
P03437 HA (influ A) 7 0.032
Q02750 MEKI1 7 0. 065
Q07343 PDE 4B 6 0. 009
P35228 iNOS 6 0.043
P0O5771 PKC-8 4 0.010
P23219 COX-1 4 0.043
QINWZ3 IRAK4 3 0.014
P28482 ERK2 2 0.001
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