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Network Pharmacology of Polygalae Radix and Gastrodiae Rhizoma in Treating Epilepsy
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[ Abstract | Objective: To construct a " drug-target-pathway" network of Polygalae Radix and Gastrodiae
Rhizoma in treating epilepsy, in order to explore the " multi-component, multi-target, multi-pathway" mechanism
of the two kinds of traditional Chinese medicines. Method: According to the reverse pharmacophore matching
method, potential targets of Polygalae Radix and Gastrodiae Rhizoma were predicted. Biological information
annotation databases were used to analyze the molecular function and biological process of the action targets.

"ingredient-core, target-pathway" network of Polygalae Radix

Cytoscape 3. 2. 1 software was used to construct the
and Gastrodiae Rhizoma for the treatment of epilepsy. Result; The 14 major constituents from Polygalae Radix
exhibited interactions with 105 potential targets, and the 12 compounds from Gastrodiae Rhizoma showed
interactions with 109 potential targets, involving several cancer signaling pathways, neuroactive ligand-receptor
interaction and mitogen-activated protein kinase ( MAPK) biological process played roles in the treatment of
epilepsy. Conclusion: According to the screening for the potential targets relating to epilepsy and the evidences

obtaining from docking study, we demonstrated that constituents from Polygalae Radix and Gastrodiae Rhizoma
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could play an anticonvulsant role by mediating the levels of monoamine substances. The conclusion is close to

literatures published online to a certain degree, suggesting the accuracy of the study on the effect of Polygalae Radix

and Gastrodiae Rhizoma in treating epilepsy according to the network pharmacology.
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Table 1 Detail information of constituents from Polygalae Radix and Gastrodiae Rhizoma
5 F S 45H 2R CAS %5 K YA
MOLOO1 1,2,3,6,7-F & LN IEER (1,2,3,6,7-pentamethoxyxanthone ) 64756-86-1 e &
MOL002 1,3-" %34 ,5-— 4 KL il (1,3-dihydroxy-4 ,5-dimethoxyxanthone ) 22804-53-1 e &
MOL003 1,6-—33-3,5,7-= H &I (L (1,6-dihydroxy-3,5,7-trimethoxyxanthone ) 65008-17-5 i
MOL004 1-Z, 18 % B~ Wk ( 1-carboethoxy-B-carboline) 72755-19-2 ik
MOLO005 1-peroxyferolide 61228-73-7 B
MOLO06 3,4,5-= H 4 H I FERR (3,4, 5-trimethoxycinnamic acid) 90-50-6 b
MOL007 38, 19a-dihydroxyursan-28-oic acid 307314-20-1 e &
MOL008 5,6,7-= 4 ILEFH £ (5,6,7-trimethoxycoumarin ) 55085-47-7 it
MOL009 ¥ /K B 5% ( harmine ) 442-51-3 T A&
MOLO10 sibiricaphenone 241125-82-6 Py
MOLO11 Atk & 2 A (tenuifoliside A) 139726-35-5 7t
MOLO12 -1 2 5§ B 4 ( -spinasterol ) 481-18-5 St A
MOLO13 2 H 1 7R 15 ( norharman ) 244-63-3 It AR
MOLO14 PUAF F) W38 5 BE A (sibiricose Aj) 107912-97-0 it ik
MOLO15 4-(4'-hydroxybenzyloxy ) benzyl methyl ether 210969-95-2 PN
MOLO16 4-2 5 L T RE IR B 4 2 LK JL K (4 -ethoxymethylphenyl-4'-hydroxybenzylether) 77160-41-9 PNIR
MOLO17 4 - 48 B JL 5 1) (4-hydroxybenzyl methyl ether) 5355-179 PN
MOLO18 W(4-F2FHEAEIE) it -B-D-ii 1 %5 ¥ ( bis (4-hydroxybenzyl ) ether mono-B-d-glucopyranoside ) 77162-64-2 PNS
MOLO19 KK Z ( gastrodin) 62499-27-8 PN
MOL020 X ¥ £ i ( p-hydroxybenzyl alcohol ) 623-05-2 PN
MOLO21 3,4-Z§3 SR I (protocatechuicaldehyde ) 139-85-5 PNIS
MOL022 suffruticoside A 145898-94-8 PN
MOL023 F 22 & (vanillin) 121-33-5 PN
MOL024 75 22 (vanillyl alcohol ) 498-00-0 PN
MOL025 B-4% 5 % (B-sitosterol ) 83-46-5 PN
MOL026 i 1 ( adenosine ) 58-61-7 PN
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Table 2 Information of potential targets and signaling pathways for constituents from Polygalae Radix and Gastrodiae Rhizoma
i % 44 PR LILYR B 44 B P
I RE 3 % ( pathways in cancer) 9 AR, PTGS2, RELA, MMP9, PRKCG, IKBKB, MMP2, CHUK, PRKCB 0.017 107
M2 Uk A M E E ) ( neuroactive ligand- 8 GABRG2, ADORA3, ADORA2B, ADORA2A, ADRA2A, 0.014 49
receptor interaction ) ADORAI, HTR2C, HTR2A
123 % ( MAPK signaling pathwayMAPK) 7  RELA, MAPT, PRKCG, HSPAIA, IKBKB, CHUK, PRKCB 0.053 232
45 {5 5 18 #% ( calcium signaling pathway) 6 ADORA2B, ADORA2A, PRKCG, HTR2C, PRKCB, HTR2A 0.032 823
i % 2 1 3f ( tyrosine metabolism ) 5  DCT, TYR, MAOA, MAOB, COMT 0. 000 976
85 730 & A W 5 B ( steroid hormone biosynthesis ) 5 HSD11B1, SRD5A1, COMT, CYP19A1 0.011 237
VEGF {55 il % ( VEGF signaling pathway) 4 PTGS2, PRKCG, SRC, PRKCB 0. 040 674
B 4l 52 (5 S 3% (B cell receptor signaling pathway ) 4 RELA, IKBKB, CHUK, PRKCB 0. 040 674
2 it 1] 3% $% ( adherens junction) 4 FYN, PTPN1, YESI, SRC 0. 043 445
A 6, 2% A il (melanogenesis ) 4 DCT, TYR, PRKCG, PRKCB 0.079 813
A AL} (nitrogen metabolism ) 3 CA9, CA13, CA6 0.022 626
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Jie, FRE L BIRER, M BE B IRR AR e,
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Fig.1 Analysis of target-target interaction by STRING
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Fig.2 Ingredients-core targets-pathways network of constituents from Polygalae Radix and Gastrodiae Rhizoma
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Table 3 Promising anticonvulsant constituents from Polygalae Radix and Gastrodiae Rhizoma with their potential targets

L ] WEEA fES A SE m& KRR R 2% SCHK
MAOA B % AL A (Monoamine oxidase A) 7 6 1 it [27]
MAOB B L B( Monoamine oxidase B) 7 6 1 it [27]
CA9 % R T A% 9 ( Carbonic anhydrase 9) 6 2 4 it [26]
SLC6A3 % [ e % 15 7 4 ( Solute carrier family 6 member 3) 5 3 2 MR [28]
MMP9 K 42 R 5 11 -9 ( Matrix metalloproteinase-9) 3 3 0 it [18]
BCHE T H 680 16 8 ( Butyrylcholinesterase ) 2 1 1 ity [29]
GABRG2 y-E T % 52 K I 32 ( Gamma-aminobutyric acid type A 1 1 0 E 25 1

receptor gamma2 subunit) [20]
HTR2C 5-%5 46 2 % 1K 2C (5-hydroxytryptamine receptor 2C) 1 1 0 TR 1 [21]
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Table 4 Typical examples of multi-target constituents from Polygalae Radix and Gastrodiae Rhizoma

T ais CAS 5 gty T A 1
MOL002 22804-53-1 o o SLC6A3,MAOA , MAOB LR 0T 0 A A A
o
O OH
MOL006 90-50-6 o CA9,MAOA ,MAOB g R 2 B Y R b Y
-0 N oH
~o
_0
MOLO10 241125-82-6 OH OH SLC6A3 , HTR2C,MAOB %
HO. _\\o:('jj-l
Ho N 07 o OH
E io
MOLO12 481-18-5 t MMP9 ,SLC6A3 , BCHE $ip ) HiEt o R
IR
MOL013 244-63-3 H GABARG2,HTR2C, HiE ) MAO 1 3 140
n MAOA , MAOB
MOLO15 210969-95-2 v@OH SLC6A3,MAOA , MAOB *x
0.
T
W T
Vg 7 5 745 1) 1) % PR B A R AR AR VR B 2 T R 3 iFig

e AL A ( MAOA, Protein Data Bank, PDB, 45 5%
275X) 5 ¥ A AL B( MAOB , PDB , 433 3P07) 7&
SystemDock K4k 4 9E 17 73 B 4L 42, Al HAH B
VE 5SS, 45 R IR S PP 45 R T LU, 0
F MOLO12 RV 35 {55 i 55 2 b 50 i S Ak i 32 14 1) £
FH Fe ot
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Table 5 Docking scores of active compounds interactions with

MAOA and MAOB

T4 275X 3P07
MOL002 6.229 6. 565
MOL006 5.234 4.685
MOLO10 7.331 6. 950
MOLO12 8. 420 8.434
MOLO13 5.707 5.770
MOLO15 4.773 5.168

i P Al 222 3o J5 A9 T DA 1 410 ) R A 5 @5 B Mg
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TR A 0 7 5 KRR S B A SCHR R T,
WIS T I 4% 2 B2 19 1 R T B H U001
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