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Research on Memory Improvement Function of Walnut
Based on Network Pharmacology
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Abstract: Based on network pharmacology to study the mechanism of walnut in improving memory, the
TCMSP database was used to screen the active ingredients and corresponding targets of walnuts, Geencard
and OMIM were used to find memory-related targets, and the “active ingredients-target” association network
was constructed through Cytoscape 3.7.1 software, and GO biological function enrichment and KEGG
pathway analysis were carried out for key targets. The active ingredients and targets of walnut analyzed by

network pharmacology were verified by molecular docking. Walnut improves memory mainly through 8
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active ingredients such as ellagic acid, galloyl glucose, juglone, etc. by the regulation on the targets including

PTGS2, PRKCA, PRKCB etc and signaling pathways including vascular endothelial growth factor, NF-xB

and MAPK pathway. Molecular docking showed that the active ingredients of walnuts, ellagic acid and

galloyl glucose, have strong binding with targets such as PRKCA and PRKCB. This experiment provides a

theoretical basis for the development of functional products of walnut improving memory.

Key words: network pharmacology; walnut; improving memory; molecular docking; network construction
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1.3 #ZRLEY-ERMEHE
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AR AR R0 B (5 B ™, AR SO AR ELAE PR S)
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2.1 EMEMERS REAIGFIEER

M2 RG24 B oiF- & (TCMSP) 153
Btk il mliordt 20 Fp (L3R 1), HrhoiRAEY
AU B B B AE R AR A
methyl- octadecanoate ( 1 /\B&MR H lg ) 255 147
H WA AR U Cornustannin 2 (1L 26 B3 8%
BT, —MANE E RG2S, PG AR 25 il ik e B
et REKAY AN pentagalloylglucose ( TiLi% £ 7Bt
HIME ) AF T A AR B R DA s A EY
PR AN Casuarictin ( ARBRIEZE ) W AT 154
T FUA SRS S B n DA

®1 BEHEERSER

TR AR I BE/% GG it %8 2 ok
ellagic acid ( #E/EMR ) 43.06 ~1.41 0.43
glansreginin B 41.37 -3.62 0.63
Casuarictin ( KFEBTE ) 40.92 -4.12 0.04
glansreginin A 35.16 -2.72 0.64
gemin D 27.39 -2.89 0.56
Juglone ( SABEAR ) 25.74 0.16 0.07
9,10,12,13,15,16-trimethylene octodecanoate ( 9,10,12,13,15,16- =% H 3 R iR ) 25.48 1.15 0.33
2,2',3,3',4,4'-Tetramethoxy-6,6'-biphenyldicarboxylic acid, dimethyl ester ( —Ffig ) 22.90 0.05 0.48
6,7-methylene octadecanoate ( 6,7-MF F 2+ )\ e FR g ) 22.39 0.99 0.18
euprostin A, 22.25 -4.38 0.01
methyl tri-O-methylgallate ( =4 I 3L 3% & 782 H K ) 21.34 0.70 0.08
9,10-methylene octadecanoate ( 9,10-3V F J+ )\ LERR TR ) 21.13 1.12 0.21
methyl 8-[(1R,2S)-2-octylcyclopropyl]octanoate ( 8-[ ( 1R, 2S) -2-FFIRHILERFE ) 21.13 1.17 0.21
11,12-methylene octadecanoate ( 11,12-3F. FF 3+ /\ £ IR TR ) 21.13 1.17 0.21
8,9-methylene octadecanoate ( 8,9-3F F 3+ /b B2 B ) 21.13 1.14 0.21
1,2-di-O-galloyl-4,6-HHDP-bata-D-glucose 18.19 -3.30 0.21
methyl 9-cyclopropylnonanoate ( 9-¥ 15 3 -z 1 i ) 17.47 1.39 0.06
eugeniin, tellimagrandin II, cornustannin 2 ( [l 8#ET 2 ) 10.06 -3.57 0.13
1,2,3,6-Tetragalloylglucose ( 1,2,3,6-PU% £ T BEIL A 2T ) 3.01 -3.56 0.33
Pentagalloylglucose ( Fo.7% € T Bt 7 % b ) 3.01 -4.17 0.21




% ﬁ.ﬂ?nmﬂff

508 % 2020 FF B 61 S = bl
22 RIZHEEMEm S Wi Cytoscape T MZESHL, 152G HEK

R FH N 23 DR 9 #H 56 B 8508 2 ( Geencard )
e 8K AL BEIE (OMIM ), WidE 512 fh %
R 22, BERRAR A =5 A, 53] 5 559
A
23 HY-ERREATNER

WAL PR 1853 B VR I HE A5 5 100 A DG A1
HATUCHL, 153 38 G R A, XAk
BT 8 A (R 2),

g 2GR MDY, g
1, MgrhIf 48 M55, 91 A EAEHBM,

Sy RIS AR FSE R, bk b i o 1
{EHEF B 2R IR & ellagic acid ($E4ETR ).
euprostin A, Pentagalloylglucose ( 1% &% %
B ). juglone ( BHBEER ). Juglanin( BBk ). Methyl
9-cyclopropylnonanoate ( 9—FF PN 3 -8 g ). iX
L e W v 2 TS TR VAOE 7/ I 5TE - 2 i B Tl N )
AR SR PTGS2 (HIA R 2 A A
fitt ). PRKCB (ZHH M Cp &), PRKCA (HEH
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%H 15 p-adjust
protein kinase C activity ( & FH¥#H# C 1) 9 6.74E-19
antioxidant activity ( HLEALTELE) 7 4.77E-08
peroxidase activity ( i3 L YIEETE 4 ) 5 4.78E-06
oxidoreductase activity, acting on peroxide as acceptor ( % fbif JFLEHNG 4 ) 5 5.24E-06
protein serine/threonine kinase activity ( 22 % fR// & FR E 11 J il ) 9 9.65E-06
nuclear receptor activity ( #%Z K35 ) 3 0.003 381 464
ligand-activated transcription factor activity ( % 5%H F G ) 3 0.000 138 776
NADP binding ( NADP &4 ) 3 0.000 187 747
heme binding ( M1 E45H ) 4 0.000 195 536
steroid hormone receptor activity ( ZE[E B K Z1K ) 3 0.000 234 101
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II). PRKCA ( HHJ#F Ca B ),

2.7 SFXERKIE
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IR EZAEH, HPF 5 m T TE 8 AR
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AL T AESE 51 PRKCA (2 L
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HHIXI 4. A PDB %flilE, 33| PRKCA,

PRKCB 7 HERA R 198 4544 3iw4 210 16 1
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T p.adjust LLERe
IL-17 signaling pathway(IL-17 {5 5 if #%) 2.22E-07 7
Relaxin signaling pathway( it 2 {5 5 1 ) 1.93E-06 7
Vascular smooth muscle contraction( I3 - LU 48) 2.62E-06 7
VEGF signaling pathway(IiL# A S 4= 1K 05 51 1) 7.43E-06 5
NF-kappa B signaling pathway(NF-kB {55 i %) 7.95E-06 6
HIF-1 signaling pathway(fll %5 T F 1 15538 ) 1.04E-05 6
Serotonergic synapse(5-#2 (]l HE 2 fifl) 1.42E-05 6
Sphingolipid signaling pathway (4 i {75 = 1 ) 1.73E-05 6
Endocrine and other factor-regulated calcium reabsorption( P 43 Al HoAth PRI 28 75 5 %) 5 I 0K0) 0.000 104 840 4
Glutathione metabolism(% Bt H ik i) 0.000 139 526 4
TNF signaling pathway(TNF 155 %) 0.000 166 088 5
Chemokine signaling pathway(#41k K 115 518 #) 0.000 228 721 6
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ErbB signaling pathway(ErbB 15 51 %) 0.000 650 662 4
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Long-term depression(K: ] #IHL) 0.002 760 842 3
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Pentagalloylglucose(1% 1 T it i %5 ##) -10.0
Juglone(HIBKMER) 7.1

2i0e  ellagic acid(FEAEMR) -8.0
Pentagalloylglucose (1% & T It #i %5 4%) -9.1
Juglone(HHBERER) 6.5

B3 FEFUERSSEIEANS FIE
1 A: 3iw4 Fil ellagic acid; B: 3iw4 Fll Pentagalloylglucose;
C: 2i0e i ellagic acid; D: 2i0e il Pentagalloylglucose

Note A: 3IW4 and Ellagic Acid; B: 3IW4 and Pentagalloylglucose;
C: 2I0E and Ellagic acid;D: 2i0e and Pentagalloylglucose
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