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Network-assisted Investigation into Mechanism of Dachuanxiong Fang on Migraine

YUAN Rong-gao'" , GU Ming-hua' , GU Jiang-yong*

(1. Lianyungang TCM Branch, Jiangsu Union Vocational Technical Institute, Lianyungang, 222006, China. 2. Second
School of Clinic Medicine, Guangzhou University of Chinese Medicine, Guangzhou, 510006, China)

ABSTRACT: OBJECTIVE To understand the mechanism of Dachuanxiong Fang on migraine. METHODS Data mining, Mo-
lecular docking and Network Analysis were employed to investigate the active compounds and key target protein. RESULTS
38 active hits were identified by virtual screening, of which, most compounds had good oral bioavailability and might be opti-
mal CNS exposure. Among them, 16 molecules (senkyunolide M, levistolide A, chuanxiongterpene, riligustilide, etc.) could
significantly contribute to alleviate migraine. And they could target 18 protein (such as CGRP, p38, TNF-«, iGluR5, NOS) to
inhibit neurogenic inflammation and neutrotransmitters, to reduce the sensitive of nociceptors originated in the trigeminal gan-
glion, and to combat the genesis and propagation of cortical spreading depression. CONCLUSION It was illustrated the molec-
ular mechanism and the key active compounds of Dachuanxiong Fang, which was helpful for wet experiments to explore targets
and active compounds.
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Uniprot PDB 2 MH"/E
P09917 3V99 Arachidonate 5-lipoxygenase 5-LOX
P12821 3L3N Angiotensin-converting enzyme ACE
P42262 3RNS Glutamate receptor ionotropic AMPA2
Q16602 3N7R Calcitonin gene-related peptide type 1 receptor CGRPI1
P23219 3N8X Prostaglandin G/H synthase 1 COX1
P35354 3LN1 Prostaglandin G/H synthase 2 COX2
P14416 2HLB D(2) dopamine receptor D2R
P29474 1M9]J Nitric oxide synthase, endothelial eNOS
P39086 2ZNT Glutamate receptor, ionotropic kainate 1 iGluR5
P35228 4NOS Nitric oxide synthase, inducible iNOS
P14555 1J1A Phospholipase A2, membrane associated mPLA2
014684 3DWW Prostaglandin E synthase PGES
P01375 2AZ5 Tumor necrosis factor alpha TNF-«
P47712 1CJY Cytosolic phospholipase A2 cPLA2

P07550 3NYS8
P41145 4DJH

Beta-2 adrenergic receptor

Kappa-type opioid receptor

B2-adrenoceptor

k opioid receptor

P29274 3EML Adenosine receptor A2a A2aR
P53778 1CMS8 Mitogen-activated protein kinase 12 p38 v
Q15759 3GC9Y Mitogen-activated protein kinase 11 p38 B
Q16539 1KV1 Mitogen-activated protein kinase 14 p38 a
P29274 3EML Adenosine receptor A2a A2aR
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AutoDock 4.0 H WK DOVIS 2.0 F & 58 Wi 4>
FxF 4, DUFEECAR R i s, & F K/ 4 nm X4
nm X4 nm, ¥ & (8] FF N 0.0375 nm, 7 TR R K
FHAL 5 58 st AL 3 (LGA) WA R RER T 150, - F%
KR 0.2 nm, e F LKy 507, RAEAR N 0.02, 58

MR 0.8, i FRAH R ATA R 0,06, HoAR K ERIN(E .
1.3 P2l

HR AR o3 X 4245 43 75 i T ) e A SR Al 1, 6 HiX
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JiL7 s 2B A NG (Z-ligustilide, UNPD37822) fig
il /N 28 5 4 A 5 AR AR R L YA T R 2R T R
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UNPD %5 L& UNPD %% ey
UNPD135221 chuanxiongterpene UNPD3918 senkyunolide G
UNPD89491 senkyunolide P UNPD52794 senkyunolide C
UNPD28251 (Z,7)-diligustilide UNPD108196 senkyunolide K
UNPD124155 tokinolide B UNPD131685 chuanxiongol
UNPD11020 B-sitosterol UNPD12531 Cnidium lactone
UNPD80200 levistolide A UNPD138803 3-n-butyl phthalide
UNPD164063 3,8-dihydrodiligustilide UNPD145684 senkyunolide D
UNPD82739 4,5-dehydrotokinolide B UNPD148567 senkyunone
UNPD4079 chuanxiongnolide A UNPD152094 senkyunolidel
UNPD127970 7,7-6,87,3-diligustilide UNPD159659 senkyunolide A
UNPD127227 chuanxiongnolide B UNPD101914 senkyunolide E
UNPD133067 4 ,4~-ethylenebisphenol UNPD191474 senkyunolide B
UNPD6707 B-daucosterin UNPD19582 3-butylphthalide

UNPD996 (Z2)-6,7-epoxyligustilide UNPD194163 senkyunolide Q
UNPD7686 4-hydroxy-3-butylphthalide UNPD196386 senkyunolide M
UNPD56145 2 .4-bis(4-hydroxybenzyl) -phenol UNPD37822 Z-ligustilide
UNPD185608 4,4-dihydroxybenzyl sulfide UNPD154927 riligustilide
UNPD105737 3,8-dihydro-6,6":7,3a-diliguetilide UNPD60627 cnidilide
UNPD197488 1-(furan-2-yl)-2-(4-hydroxyphenyl

ethanone
UNPD27958 5-Hydroxymethyl-6-endo-(3-

methoxy-4-hydroxyphenyl)-8-oxa-

bicyclo[ 3.2.1]-oct-3-en-2-one
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G335 2o A W TR IR I B8 Bk 0 kA 5 L2 AR
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(% 3), N\ MW . logP.HBAs Fl HBDs 14 ¥4 %% fil th
PB4 KRS W R G 22 5 N7
TR AT RBs Ml PSA B8 /N T 13, o 5k
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1A 78, ligustilide, butylphthalide . senkyunolide
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xR3 EESTFHNEESTRHIEH
ViR PuYiis WE  BoME O RKME A
Molecular Weight(tMW) 295,11  190.24 602.84 262.33
AlogP 3.87 0.90 8.76 3.25
Num_AromaticRings 0.50 0.00 3.00 0.00
Num_H_Aceeptors(HBAs)  3.34 1.00 6.00 3.00
Num_H_Donors(HBDs) 0.82 0.00 4.00 1.00
Num_Rings 3.18 1.00 6.00 2.00
Num_RotatableBonds(RBs)  3.76 2.00 9.00 3.50
Molecular_SurfaceArea 285.24 188.05 608.90 248.51
PolarSurfaceArea(PSA) 0.51 0.20 0.99 0.52
Molecular_SAVol 494,02 372.56 845.23  438.87
Molecular SASA 429.00  324.26 723.71 389.98
Molecular_Volume 207.38 126.56  440.75 174.24
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IR B 25 U T T A BLAM B R N
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EIPIRIT SRR A 2> TR E M (DTN, BLE D
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FLAT R 1Y JC A B (Scale-free) il /)t B (Small-
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UNPD %% &Y hey S AH
UNPD135221 chuanxiongterpene Ji= 10 0.513
UNPD89491 senkyunolide P = 9 0.089
UNPD105737 3,8-dihydro-6.6": = 8 0.061
7,3 a-diliguetilide

UNPD28251 (Z,7)-diligustilide Ji= 8  0.037
UNPD124155 tokinolide B = 7 0.070
UNPDI11020 B-sitosterol KK 7 0.042
UNPD80200 levistolide A JNE 7 0.039
UNPD164063 3,8-dihydrodiligustilide JI| & 6 0.023
UNPD82739 4,5-dehydrotokinolide B JI| & 5 0.027
UNPD4079 chuanxiongnolide A = 4 0.020
UNPDI127970 Z,7-6,87,3~diligustilide JI[ & 4 0.008
UNPD127227 chuanxiongnolide B N= 4 0.007
UNPD154927 riligustilide JI# 3 0.008
UNPD6707 B-daucosterin KRR 3 0.002
UNPD194163 senkyunolide Q = 2 0.002
UNPD196386 senkyunolide M =S 2 0.002
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[ B}, 7E 43 - H0 2R 19 1) 45 o 80 2R T I 4%
AEA3 AT 7 (3% 5 RN 7 v #8 4r id PE L or 5 —
AALE A B (INOS, eNOS) ,CGRP & (CGRP1)
VT 0] it 2 38076 9 i (NO, CGRP, SPY =45
B, 5 ACE AE FI A2 iF i 48 3% M 4 5 (P 4 Jok
B WO B AR NI FEAS B NO-cGMP ., CGRP i
H AT A 2t 2 EN s WS 5 mPLA2 . COX. PG-
ESYEH, # fil PGE2 & W™, 5 TNF-a Ml p38
MAPK 3 (p38 o, p38 P)FEHMH TNF /v F 1Y

e i FEE 1 5 % 32 45 0T 40 6 1 1 Ak B T 2% A O
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AMPA SZ & (AMPADFEH XL A AR 2 5
() i Sk 9 & AR B B 2 )2 97 A M il (Cortical sprea-
ding depression) i & A= FE G s S5 o iR 1T 5
Z B Z R (D2R) AT | 32 {& (k. opioid receptor) ,
P95 22 L B e PR L 9 AR R R AR A B AR R,
T 99 55 6 AF 5 i 3 40 R 52, DR %5 T B B AR
SRR K B NOS,CGRP #Z 1k ik,

RS STFHREOMZPFEEAHNEEN/HNH

Uniprot WE i3 g4 Uniprot 455 i3 %
014684 PGES 19 0.552 P23219 COX1 6 0.065
P29474 eNOS 11 0.062 P39086  iGluR5 5 0.057
P41145  k opioid receptor 10 0.113 P09917  5-LOX 5 0.036
Q16539 p38 «a 8 0.060 P14416 D2R 5 0.008
P01375 TNF-« 7 0.081 P12821 ACE 4 0.022
Q15759 p38 B 7 0.070 P42262 AMPA2 4 0.021
P35228 iNOS 7 0.042 Q16602 CGRP1 3 0.015
P14555 mPLA2 6 0.096 P29274 A2aR 2 0.020
3 it TNF-o 55 18 A48 8 H AR HT 40 il fo 22 P84 52 4 1

Wl G 22584 ) 2 A T s e BRI 4 BUW IR 3 I
ARG B4 W 2 07 S B D e S
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(10 £E W I 24 B 20 55 22 % NI 245 0 T R R
T R B R T L A 2 S A
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ARG PR By 2 0 o AR SCRI A 43 7 X e gt 7 R
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tylphthalide, senkyunolide A, senkyunolide 1 % 16
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