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[ Abstract | Objective: The potential anti-inflammatory mechanism of Ginkgo Folium extract (EGB) was
investigated by network pharmacology and molecular docking. Method: The ingredients of EGB were collected
from databases. The anti-inflammatory target searching and identification was performed from literatures. Canvas
2. 3 software was used to predict the oral bioavailability and drug-like properties of EGB. The ligands were docked
into these anti-inflammatory target proteins using Glide 6. 6 implemented in Maestro 10. 1 software, and the active
components of EGB with anti-inflammatory activity were obtained. The network was constructed based on the 193
active components of EGB and 34 anti-inflammatory target proteins as network nodes. The molecular biological
function and metabolic pathway of 34 anti-inflammatory targets were analyzed by ClueGO plug-in. Result: These

screened active molecules of EGB exhibited good oral absorption and drug-like properties. The active components
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have a good effect on the major target proteins, and the molecular mechanisms of the top 10 target proteins were
analyzed. Virtual experiments revealed that 34 potential targets were involved in 56 metabolic signaling pathways,
in which five types of molecular biological functions and 5 key pathways were closely associated with inflammation.
Conclusion: The anti-inflammatory activity of EGB reflects the features of multi-components, multi-targets and
multi-pathways, this research can provide a scientific basis for study on anti-inflammatory mechanism of EGB.

[ Key words ] molecular docking; Ginkgo Folium extract; target; anti-inflammatory mechanism;

network pharmacology
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Table 1 Target proteins related to mechanism of inflammation
HEA YL LR PDB % 35
3 FRAE 3 B R4 A i8R (HMGCR) 3-hydroxy-3-methylglutaryl-coenzyme A reductase 3CCT
T KA I ( AKR1B1) aldose reductase 4PRR
67 DI W G 464 5 15 (ALOX1S) arachidonate 15-lipoxygenase 3V99
6 DU R IR R A T 5 (ALOXS) arachidonate 5-lipoxygenase 2Q7R
EFIR % 7 TAP B & 4K 9 5(BIRCS) baculoviral IAP repeat-containing protein 5 3UEC
C-C #fbN T 2(CCL2) C-C motif chemokine 2 5DNF
CD40 Jit #& (CD40LG ) CD40 ligand 3LKJ
2L 73 24 B M -2 (CDK2) cell division protein kinase 2 5JQ5
T ok JIE B S T ( BehE) butyrylcholinesterase SDYT
CXC #fb X+ 3(CXCL3) C-X-C motif chemokine 3 5D65
4 i 5,2 P450 filf 1A2( CYP1A2) cytochrome P450 1A2 2HI4
R HERKKEFZIK(EGFR) epidermal growth factor receptor 5J9Y
E ¥ 2 (SELE) E-selectin 1G1Q
I A Tl R -3 8 ( GSK3B) glycogen synthase kinase-38 5K5N
1l 2T 2 4 AL B -1 (HO-1) heme oxygenase-1 3K4F
B S D 7 - B R E JE o 100157 (TKBKA ) inhibitor of nuclear factor-xB kinase subunit « 5EBZ
W 5 IR F- -« B G B 01k 70 (TKBKB) inhibitor of nuclear factor-«B kinase subunit B 4KIK
240 it 5 5 B4 F 1 (ICAML) intercellular adhesion molecule 1 2074
F A 2 (1L-2) interleukin-2 3V5L
H i A % -23 (1L-23) interleukin-23 5MJ3
HAHEA R -17a(1L-17A) interleukin-17a 5HI3
S J50IOTE 2R R 14 (MAPK14) mitogen-activated protein kinase 14 47TH
24 JFUIOTE B A R 8 (MAPKS) mitogen-activated protein kinase 8 5102
BRI C BRI 8 AZ & M, (CHRM, ) muscarinic acetylcholine receptor M, 5DSG
— %ML & A 3(NOS3) nitric-oxide synthase 3 3EAH
5 & R R 1 (0DC1) ornithine decarboxylase 1 47GY
3ot S 0 G A 38 5 0 0 1K 32 1R o (PPARA) peroxisome proliferator-activated receptor o 5HYK
3ok SR Ak A At R 344 4 0 b 372 7K 5(PPARD) peroxisome proliferator-activated receptor & 3PEQ
o & Ak 0 1 A 2 5 0 15 AL SZ 1K y (PPARG) peroxisome proliferator-activated receptor y 5F9B
iR HE A, (PLA,G1B) phospholipase A, group 1B SLYY
B (ADP-K 4 ) B4l 1 (PARPL) poly (ADP-ribose ) polymerase 1 5KPN
HiZI 2 G/H 4 2 ( PTGS2) prostaglandin G/H synthase 2 5IVY
L 4 @ 7 LR (MMPs) matrix metalloproteinases 4NW7
Jib I8 SR BE R F- (TNF) tumor necrosis factor 4KGG

pH P HOIR ST AT PR EAL AL o B, B A Ak
1L 1Y) 34 Pz AR (R 193 Fh R AR A 4 45 )
B Glide 6. 6 BAFHEAT 73 5 X HERAU
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‘(’ﬁ%‘:ﬁ( standard precision, SP) Xt % RTiTRE ¢ A 1 &
oy rp A I A AT R T R R RCE
“None( score in place only)” , R #tF7 4T 70 #:4E . W&
PEA S LU 1 Av A o 2 0 R0 07 B AT E X
T PEAL AR A% & T BOE 2 nm x 2 nm x 2 nm, HoAlh
YR BoN B B, X i A Wk 5 R I Lk
(Monte Carlo, MC) 7£ % £ £ 5 X % F-5 G R,
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Table 2 Molecular descriptors of compounds in Ginkgo Folium

extract
oy F R TF FoME BKME PHME PALE
Jig 7K 43 L 22 4L -2.74  12.95 3.26 2.77
AHXT 53 7 I i 84.12 668.60 424.40 212.29
A2 AR ECH /A 0 17. 00 3.54 1.00
AR ECH /A 0 10. 00 1.88 1.00
A B S A A 0 28. 00 4.56 2.00
JE SR AT % 23.15 193.62 73.15  68.01
O3 F 05 B A 0 1.00 6.00 1.96
oy FitE R 0 269.43  64.97  29.46
R FEH/ A 6.00 47.00 19.27  16.00
FrEP OB E A 0 14. 00 1.90 0

RN RBO 148 A, 7 AR A1y i i 12. 892 4>,
B AR 21 756 (100% ), H5AE A2 K 2. 515,
W 4 %5 B2 0. 088, b4 45 rp L B2 0. 463, 9 2% S Jit
1.189, EGB fffe i T H5ZEHMEN . Z 70
THPEAFENNAR FTEPA 240y 2
PRI R o PPl A B R0 45 T 9 205 5 R
P2 0] 5C 28 H 5 A A 0 265 32 R Bk 23 B, i
o6 HOM 73 B 40 i 2 1 R 24 49 2011 T 4% 41 44 i
10 FYHE S AL ok 1 fife 2 W 19 26 P BRI 0, G
P 45 A AR DL 35 3

Bl REMHERMSF-RBLAEAZEANERNE

Fig.1 Network of target protein-molecule of Ginkgo Folium extract
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Jr 1145 PPARA #0538 A A 1R, #1420 PPARA
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®3 REMRBYS F-HREANEIS T R M EHFLED W
Table 3 Network features of partial nodes in target protein-

molecule network of Ginkgo Folium extract

R N Mg E R EC W%
PPARA  0.160 502 111 || —H%IE 0.031 038 24
L2 0.046 467 76 || B 0.028 800 24
CHRM1 0.231727 69 | ektARZE 0.020 341 23
HO-1 0.044 396 66 || JLEZE 0.013916 23
MMPs  0.044 396 63 || & 0.025 020 22
IL-17A  0.044 396 63 || ¥ILKIREEME 0.015352 21
SELE 0.039 954 60 || #mEER 0.009 826 20
CXCL3  0.037 008 58 | F3% 0.017 825 19
PPARG  0.035395 47 || 1LiZsi 0.013 415 18
CYPIA2 0.054 341 46 || FILFKE 0.006 875 18

HUEE 1o EGB 71 -Hi 4 #1811 00 265 v 9 245 J52 d
LA A, Hofth #2 8 (1 HE 09 IL-2, CHRMI, HO-1,
MMPs, IL-17A ,SELE ,CXCL3,PPARG il CYP1A2,

2.3 B - B ZEAEAE AT ARG B A
BT LK RH AL AE 9 27 T R B8 R 2 3R A0 A 2 BE A
e B iAW D ie i B, dl g ClueGO 4 4 53 By
EGB Ht 4 8 (14 25 W) 27 Ty e FAC ST %, WL 2.,
EGB fEH T 40 R 16 YL s A A= W 2 D g 2 &
EAETES A J7 M, B W 45 4 ( monocarboxylic acid
binding) , RNA & & i I % 5t K 7 % % ( RNA
polymerase I transcription factor activity ) , 4t {f, {4 37
R E M 4545 1% 1 (scaffold protein binding) , 2% [ B #%
2 2K 1% P (steroid hormone receptor activity ) Fll%% 5%
A7 1% P (transcription factor activity ) %, EGB {E H
THRIG MR AW S @S FEEES DIrm, i
A Y T AR K 5 W T L 2 1R E 5 0E B ( PPAR
signaling pathway ) , IL-17 1§ 5 il }% ([L-17 signaling
pathway ) , it {4 55 DI 1 g 1 8l ik ok +F B 46 15 5 %
( fluid
pathway) , T 40 ffl 52 {& {5 5 i #% (T cell receptor

%Gene/Term

shear stress and atherosclerosis signaling

monocarboxylic acid binding 3 =
Scaffold protein binding 3
RNA polymerase I transcription factor activity, ligand-activat... 4
transcription factor activity,drect ligand regulated sequen... 4
steroid hormone receptor activity 4

PPAR signaling
pathway

IL-17 signaling pathway** —

2 REMERY S FHKEE RS E IR K58 9

°
CYP1A2

o
ALDX15 Linogleic acid
mgtabolism

- . PLA2G1B
(%

—— PPAR signaling pathway**

~ Linoleic acid metabolism**

T cell receptor signaling pathway**

~—— Fluid shear stress and atherosclerosis**

Fig.2 Gene function and metabolic pathway analysis of molecular anti-inflammatory target protein of Ginkgo Folium extract
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signaling pathway ) £V i1 #2 10 3 {5 5 8 % (linoleic
acid metabolism ) 2838 % I
3 itig
BT TR o 45 A oy TR W 4%

i 2 L 2% R AE e AT JE & B, EGB oy T H A 2
SUVE HTRRAE , 5000 3 3= S50 R AF FH B HT 10 Rt S5 &
P, 38 A SOk T8 i R BT RAE 4 AL 1A
152 AR B W Ot PPAR 77 3 AL AL, PPAR H i
LEARCE AR ECE AN EANE e SN RS/ S
K38 i 2 A R B 5 ) 2 e (PPRE) AH B
PR S WS PPARA RERSIRIRS 5 &0k K AR /Y
AH G PRI 7 SR K7, DT 0 3 9 RE B g R A . %
i SRR F -k B (NF-kB ) J& FLA% 20 Ml JE PR 3 it v o B2
IR, 2 A A i R IR W rhut . PPARA
Al LFE AR OKSF 5 NF-«B A0 EAE T, ] NF-«B
FESRAGTE AR5 5 5 MOMHE SE R 1 3k, A%
W )R S8 A 1 & LB . Delerive 257 B 5¢ A W
PPARA 536 & H 1 (APL) M F NF-«B Y X
WIS PR, X 5 5E B & f7 ) 58, PPARA /) B 4
LA IkBA 19335, K T NF-«B 1y DNA 454
BESy, T4 ) e v, BARF R Mk T
PPARG (4T R AL , 76 0 25 20 il v 8 & 30— Fh NF-
kB [0 F (IkB) Al NF-xB, 78 92 9F & 4= ), 1k B
P H R (TKK) 25 5 J5 T M 3K 15, [A i NF-«B iF
B 2 20 M AZ v, 000 R TR R Gk 38 R AR E I i
Az o PPARG 5 C A 3 20 7] 38 b 30 ) TKK 3% 4 o ok
kB 14 8 B8 Ak iz 2 AL ) B A, o5 AT 3 o o 2>
WAL P50-P65 S il — JRAK B 7K F, AT 4 ] NF-«B
A 5 RIK

TL-2 20 3 Ak A T 9 [0 40 7 A 1 — o &
BRI Y PN, R — P Y R A A
U5 T AN M EEE T UK BN MU A, AF TL-2 AR AE
S A 4 e 1 20 R 40 . HO-17
A3 S A1 S DA BT B 43— 3 8 Ol 45 T 8 AE 241 L 1
b HE B RIS 3%, 3E 0 K HE TR AR R T b RO
20 S JEE AR B 1 B P38 I BAA, 9 TL-10 Bk
FN ] NF-kB w45 1Y b 96 I8 58 DR 7 R, & 45 P %
Wt TL-17A 2 b — Pl 4L i 4 B T 40 (Th
YR ) 77 A AR A PR Al AR DN, LRI R AR 155
NG TR 2H B o 388 TR 35 32 A 40 R T 4R R 2
Jf R 7 R AR S v P A A0 40 M I R AR 1A S
IL-6,NO FIHTHI R B, 8874, ) b i 48 E 48 g A
¥ IL-18,TNF-a, y-+ M= ( INF-y) fil CD40 Ht A &
LRI 3, AR 0k X8R 1 & 7B . CXCL3!

i
Hi

o ) A% A0 i ) S B R B a5 kR P 4 i A
T3 A (CXCR2) 1 5 4 JH ¥4 45 5k 52 mi 30 40 i
CYPLA2 J& T 40 Jfd (5 % PA50 A, 29,5 H M i i
13% , HoW7 R & 280 e b 5k o R T At e
WY CYPIA2 & i /b, P4k Bt 2 16 14 25 9 1) 25 3%
T 3 2o G PR 2 7 M R A 95 SRR T

T I 28 T B e A W 2 T g R 3 B AT 4
B, E A A AL A= 2 Dy RE 1) 8 5 25 08 i A W T e AR
e, S5E ] F AR & X B 48 D BE AR By T B R R IR
EGB &7 R AE A R s AE Y D fig EEAE TP AE S
AT, XTI R MR K AEXREY], @LH
fEiE g g = R AW BT I (SN T3 T S VR S
EGB 47 48 8 [ 4 55 /9 15 538 B% , 76 A5 BT 4G 3 AR
A A RE SN | 20 B A Ak 00 20 B 2 g AN S
24 B R T 45 5 T R AR BRI O AR R W
rp 24 52 5 B IR 2 A0 B L A ok R A AR A ML 32
AL T PPAR 5 5 3 5% ok 100 o AR ] e 0 % 4
FoAA AR R 98 5E & AN AR RE Ak 1 S
I R B2 A3 15 5 3 B 45 A PPAR AR 35 38 % ¢ R %
Yo IL-17 {55 % 5 NF-«B JHEH T X 2%,
TR A R RGP DG 4% ki AL I %8 U0 R OG |, FE R GE
G038 I R HE T A 0 R E Y R
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T S MR R A R AE | R I B S A L B G
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