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Abstract: Objective To clarify the effective composition and mechanism of a traditional formula Wuzhuyu Decoction (WZYD, 2%
B4i%) in treatment of migraine. Methods In this study, the spectrum-effect relationships between 10 kinds of WZYD absorption
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component spectrum using the single pass intestinal perfusion and migraine related efficacy were analyzed to determine the main
components that affect the efficacy, such as NO and NO Synthetase in serum and brain, 5-hydroxytryptamine, dopamine, norepinephrine
in brain tissue. And the components and mechanism of WZYD were explored in the treatment of migraine by network pharmacology.
Then the active ingredients and potential targets were analyzed to obtain therapeutic targets and biological processes through network
pharmacology, and carry out molecular docking of key targets and components in the network. Results The results indicated that nine
components absorbed of WZYD had different effects to pharmacodynamics index. In the comprehensive efficacy trend, the effects of
some ingredients were positively correlated with absorption, such as rutaevine, limocitrin-3-O-B-D-glucoside and rutaecarpine; while the
effects of others were negatively correlated with absorption, such as 6-gingerol, evodiamine and ginsenoside Rgi. WZYD acted on
PTGS2, SLC6A4, and TRPV1 and 118 biological processes, 21 celular components, 21 molecular functions and 24 signaling pathways
were involved. Conclusion There is a correlation between the absorption of active components in WZYD and its efficacy. WZYD may
play a therapeutic role by inhibiting neurogenic inflammation and the conduction of 5-HT signaling pathway.
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mm, 5 um), MBS WE 3 Fis, AR 30 C,
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2.1.2 XRREER IS FREUE RS, D
B 2 1) A [ o R P e A5 o) R A, TR
X MSE B 100 uL, A K K22 M
(Kreb-Ringer, KR) 100 pL, JB&ERS%T, 100
ul FEER Y, BUDE LT, 20 uL HEREHT .
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Table 1  Medicinal slices in 10 kinds of Wuzhuyu
Decoction

R W RIR
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300735 JTAHHRT-L A& FWIER-3 -2
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6 1470  HiT-1 A4 HH3 HiiE-2
70735 M &3 ERAR-2 L
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9 1470 T2 A1 Fih4 I
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R2 10 MRKREFFIMRIESE
Table 2 Conents of nine ingredients in 10 kinds of

Wuzhuyu Decoction

JR R/ (mg-mL ™)
Les Rz Re Rby Rv Li 6Gi Ev Ru
WZYD-1 0427 1234 0.705 1.639 0.857 0.346 0.099 0.105 0.071
WZYD-2  0.070 0.353 0.195 0.534 2.636 1.115 0.088 0.162 0.027
WZYD-3  0.066 0.220 0.091 0.122 0.135 0.530 0.022 0.027 0.008
WZYD-4  0.044 0252 0.100 0.240 1.321 0.764 0.032 0.029 0.007
WZYD-5 0.283 0.798 0.347 0.860 7.928 2.523 0.156 0.313 0.065
WZYD-6  0.341 0476 0.221 0.521 0.456 0.223 0.057 0.095 0.043
WZYD-7  0.042 0.209 0.130 0.152 0.994 0.455 0.047 0.085 0.012
WZYD-8  0.384 0.885 0.549 1.636 8.232 5.149 0.299 0.179 0.042
WZYD-9  0.109 0.347 0.243 0.691 2.579 1.658 0.048 0.061 0.015
WZYD-10 0.122 0.399 0.265 0.468 2.078 0.673 0.068 0.154 0.049

=,

w5

#*3 HPLC SENEHRERRERF
Table 3 HPLC gradient elution procedure for content

determination
It (] /min /% 1% K%

0 1 16 83

5 1 16 83

10 1 19 80

45 4 19 77

55 4 25 71

65 4 34 62

110 4 34 62

B TE, I 20 mL FEEER 30 min, JEIT 7%
T, BIEHEEEIFERZE SmL, 10 pL HEESHT.
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BEL AR 3D S5t PDB 3. I RO
& RS HE S T X AR )T CDOCKER #4711
SR R A B % B BNEE DR, B
HEM T REARK 0 TR SRR TR
#3577 R W Z (root mean square deviation,
RMSD), EA RMSD=:2.0 ilf B X 2 i 43 4> F M R 7]
PAFE — @ REJE LB JRICAA 5 32 AR 45 AR 20 g 5=

R B 7 P A3 R N T S I PR 148
o, DO R REAE N A E AT o e bs, KRR
B RR R, T B 5244 5 98 P 1 2o 6 B2 S 0 g ik
Ko TE M S 02, 5 R AR S S AR B
(11 80% 1 A BRIAEL , Hof vif Mkl 43 1 it e A 5 4 A 45
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Table 4 Absorption per unit area of nine kinds of ingredients in 10 kinds of Wuzhuyu Decoction by single pass intestinal

x4 10 TR 9 TS BEBERRLUARRKE (xts5,n1=6)

perfusion (x+s,n=6)

* 5961 »

RKGEY Les/(ug-em™2) Rgi/(ug-cm™2) Re/(ug-cm™2) Rbi/(ng-cm2) Rv/(ug-cm?)
WZYD-1 4.289+2.472 2.944+1.376 1.587+1.042 2.104+2.297 3.798+0.932
WZYD-2 7.752+3.357 1.6321+0.845 0.582+0.402 2.104+0.454 2.101+0.320
WZYD-3 4.815+1.851 3.177+1.290 2.113£0.375 0.902+0.560 2.101+0.593
WZYD-4 1.898+0.782 0.558+0.193 0.72740.243 0.2961+0.213 0.048+0.017
WZYD-5 10.160+2.952 3.545+1.347 1.592+0.921 1.501+0.811 1.447+0.387
WZYD-6 0.388+0.219 3.1734+0.808 2.098+0.572 2.341+1.185 4.2111+0.943
WZYD-7 3.323£1.303 3.170£0.531 1.120£0.152 0.740£0.207 0.657%0.184
WZYD-8 5.201£3.875 2.501£1.079 0.378£0.351 2.123+1.343 2.722+1.418
WZYD-9 18.205+9.476 16.929+7.117 10.812+4.030 5.772+3.699 4.214+2.987
WZYD-10 1.3861+0.445 1.824+0.241 0.45710.061 1.023+0.374 0.489+0.057
RAKTZ Li/(ug-cm™2) 6-Gi/(pg-cm2) Ev/(ug-cm™?) Ru/(pug-em2)
WZYD-1 2.792£0.803 0.81410.204 0.47340.122 0.29240.063
WZYD-2 2.672£0.570 0.950%0.092 0.18840.104 0.050%0.013
WZYD-3 0.90010.256 0.45240.080 0.09540.035 0.04540.007
WZYD-4 0.53340.202 0.587%0.167 0.08140.096 0.03440.011
WZYD-5 2.39240.404 0.620£0.124 0.080+0.020 0.069+0.029
WZYD-6 3.036£0.533 0.540%0.095 0.52440.151 0.114£0.024
WZYD-7 0.28510.076 0.402£0.046 0.056+0.014 0.038+0.005
WZYD-8 1.12240.956 0.265%0.151 0.091£0.066 0.097£0.036
WZYD-9 6.6101+4.814 0.89440.526 0.338£0.267 0.135£0.140
WZYD-10 0.409£0.249 0.43140.105 0.08740.010 0.02940.004

3.2 MEBHEFLER

321 RERHEZGTPUR SRR EE R RS
112 Mg sy, Horb RACEE Rl By 39 #p. A
SR G 27 Bl KAME o 26 i MG
B 14 By REMAS I Besr 2 P KRR ZE
BIE S 2 B R NS AR 1M,
4 WRZGWIILAE 8 1 Bl B B-25 HSBE (B-sitosterol)
TEZ TR N AN TR DR, B-7 ESBE R A B
Pr . . PUERBSEIERNY. SF 1% FFLES
TERHEY) Arbutus andrachne L. W H EEHE U6
/IN BR AR AR 2 T H B S A LR R R ST

322 REEZBITWKRAES AR T
1517 ANFELETE 1 731 F#E SR 278 M Sk TR VG 97
R e BIEIEERAS 112 DN REFEFIRTT Rk
IR AR EE A (I 1)

3.2.3 PPI WIS dnidh st Jd@id STRING
i e, 1 R BB YT Sk SR HE S PP 4%,

HAEE SRR ER I B 14 (Carbonic anhydrase 14,
CA14). HHMAHEAR 1 (Proteasome assembly
chaperone 1, PSMG1) 5HAth 110 M8 &2 [R5k
A EAE RSS2 R 2-A Fis. % PPL L
P F N Cytosape K AFH, H AT A (nodes) 110 4,
i1 (edges) 882 %k. 1&Mi-VIp ke <228, %
EHLME=045, E>15.02, MECROME=0.012,
et 31 AN SCHEEE A, a1 2-B Frow . Al A R
K AF A (vascular endothelial growth factor A,
VEGFA) TS5 HAl 46 MERAHR, WEHFE B &H
1 A4 1 (amyloid-beta A4 protein, APP) HJfEE
oAt 45 MR RUREOC, XL HAREE SOCREY), 1
AP R B AR, "TREZRKE D
YRYT i Sk IR R B A

3.2.4 GO K KEGG ®HEMHT N THiIE 112 M5
SR U SR I E AL, R DAVID #4f
XPIX SRS AT T GO ‘&R, DA BIAH G AR
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x5 BORPERIEHSBEMMEEEIRNEE (Xx+5, n=12)

Table 5 Contents of monoamine neurotransmitters and vasoactive substances in mice of each group (xxs, n=12)

Al

5-HT/(ng-g™")

5-HIAA/(ng-g™")

DA/(ng-g™")

NE/(ngg")

ESN
X HE
ey

ERE]
WZYD-1

WZYD-2
WZYD-3
WZYD-4
WZYD-5
WZYD-6
WZYD-7
WZYD-8
WZYD-9
WZYD-10

643.110£107.014**
664.526+63.861
337.785+84.504°"

417.8104+92.4914*
427.344+86.341*

526.862+95.04444
443.495+96.816*
443.097+63.413*
496.664 +152.42344
492.962 +78.320*
433.650+107.179*
502.575+133.0674*
486.512+£72.174**
496.519+123.6274*

377.3101+89.668*
401.609+81.28344
301.904454.414""

386.022+115.267*
424.598+62.161**

488.519+107.66*4°*
392.581+65.14244
393.811+60.828**
504.176+77.8924444
432.545+71.805%4
398.836+108.244*4
459.804+54 51444
491.213 £85.02444°*
442,538 +67.939*4

386.223+128.718**
391.039494.181
242.0754+158.621°°

259.308 £104.721
238.002+83.673

282.070+£115.021
234.8881£83.549

244.404+126.079
267.604 +132.124
256.052+84.982

338.159+141.715
301.118+=129.806
298.839+104.626
305.776 £107.064

439.004+57.94244
442.259446.713
171.173+65.172°%

188.654+25.649
222.491437.219**

225.873+40.3514*
177.888+35.760
196.8904-43.600
224.429+47.589*4
195.196+46.363
191.963+33.028
240.470+55.4784*
239.249+53.51444
215.693 +82.047*

45

NO-b/(umol-g ™)

NOS-b/(umol-g ")

NO-p/(umol-L™")

NOS-p/(umol-L™")

[ESN
xR
A

ERE]
WZYD-1

WZYD-2
WZYD-3
WZYD-4
WZYD-5
WZYD-6
WZYD-7
WZYD-8
WZYD-9
WZYD-10

0.204+0.090**
0.206+0.094
0.4254+0.184""

0.252+0.137*
0.264+0.111%*

0.252+0.08744
0.334+0.218

0.233+0.117**
0.264+0.0824*
0.242+0.102**
0.343+0.159

0.279+0.13744
0.215+0.103**
0.274+0.169**

0.274+0.176**
0.257+0.220
0.7194+0.477°*

0.442+0.215**
0.301+0.216**

0.357+£0.2374*
0.301+0.212*4
0.295+0.194*4
0.416+0.244*4
0.255+0.181*4
0.320+0.218**
0.361+0.436**
0.408+0.275*
0.322+0.301*4

6.541+3.020
8.992+5.197
3.705+3.098°"

3.770+3.163
47712428.203**

48.057+25.6024*
8.146+6.227
4.750+4.414
17.935+6.520*
16.952+12.444*
13.106+10.452
25.621+16.644%*
20.727+16.112**
16.545+11.290*

41.382+3.429**
39.895+4.912
50.688+8.132°"

42.934+5.046**
41.957+6.928*

43.453+52004
42.906 +4.4424*
47.639+10.730
40.065+6.370**
39.848+2.44344
44.307+6.753*
45.440+7.591*
46.103+5.701
42.852+6.026**

SRR “P<0.05 “4P<0.01; SHEALLE: *P<0.05 **P<0.01; NO-b. NOS-bRZEMH NO. NOS #fit NO-p. NOS-p %%
L& NO. NOS & &
“P<0.05 ““P<0.01 vs control group; “P<0.05
NOS-p represent NO and NOS content in serum

44P <0.01 vs model group; NO-b and NOS-b represent NO and NOS content in brain  NO-p and

R 6 HPUEIRSENRFERRER PLSR SH4ER

Table 6 Partial least-squares regression analysis of pharmacodynamic indexes and intestinal perfusion absorption in vivo
Zisidats IERCE Lcs Rgi Re Rby Rv Li 6-Gi Ev Ru
5-HT 0.1354 0.651 —0.007 -1.312 0.032 0.298 0.351 —0.639 —0.943 0.640
5-HIAA 0.159 4 2.370 —1.097 —0.168 1.285 1.551 0.233 —1.557 —1.385 0.710
DA 0.1311 —0.459 0.002 —0.086 —0.089 0.195 0.809 —0.945 0.244 —0.226
NE 0.116 5 2.528 —1.943 0.262 1.582 0.550 0.985 —1.273 —-1.56 0.991
NO-b 0.104 9 —0.424 1.159 —0.881 —0.256 —1.156 0.960 —0.236 0.515 0.260
NOS-b 0.109 9 3.138 —-1.129 —0.425 1.893 1.103 1.075 —1.696 —1.486 1.103
NO-p 0.136 4 —0.062 —0.208 0.212 —-0.282 0.141 —0.152 —0.190 —0.039 0.616
NOS-p 0.106 4 —1.363 —0.903 1.193 —0.481 —1.034 0.839 1.198 0.292 —0.530
Lia Y 0.537 -0.332  —0.144 0.213 0.507  —0.023  —0.549  —0.425 0.278
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Fig. 1

ingredient in Wuzhuyu Decoction and targets of migraine

Venn diagram of potential targets of active

therapy
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Fig.2 PPI network map (A) and key targets (B) of Wuzhuyu Decoction in treatment of migraine
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Fig. 3 Bubble chart of GO enrichment analysis on potential target of Wuzhuyu Decoction in treatment of migraine
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Fig. 4 Network diagram of targets and signal pathways in Wuzhuyu Decoction in treatment of migraine

neuroactive ligand-receptor interaction
serotonergic synapse

calcium signaling pathway

cAMP signaling pathway

dopaminergic synapse

inflammatory mediator regulation of TRP channels
renin secretion

nicotine addiction

cocaine addiction

retrograde endocannabinoid signaling
amphetamine addiction

type Il diabetes mellitus

chagas disease (American trypanosomiasis)

amyotrophic lateral sclerosis (ALS)
0

5 10 15 20

5 REEAATRKREESERE

Fig. 5 Signal pathways of Wuzhuyu Decoction in treatment of migraine
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Fig. 6 Network diagram of TCM-component-target of Wuzhuyu Decoction in treatment of migraine
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SLC6A4 (PDBID: 516X). TRPV1 (PDBID: 3SUD),
DL B X G HE s PR SR 2K B s 1 L 52 40 26
A, KGR ST R 3 N AR A4S, ik
#% CDOCKER #4742, Hr 3SUI & TRPV1 545
WEANESE, BN FHEYIER IR,
P HXHERE R 0. 3 MEAERTE 9. 11, 7 M7
SMERTRERLEY GRS, I ERmNgS &
R LA 7.
4 e

15 R AN BE AT 35000 SE 2K BV T T SR T
Ry, BN E R K E ER AR B A A
[F)FE B (1 s, R B 2 v 2 0 o 2 IR AR
P BEEPUERR, AT TR S ) 28 R S T A
PNRZETHEAR N RO AR, R PLSR X0 4
(IR AL B RN 25 RcHE AR 2 [RIEAT [V 0T, 45 SRR B
AN[E 3 X 2B A [FIREFE R RER,  (HIX L
I3 AR FBLE AR T3 B3R 25 s b s,
[INEEY ST ML RN 0] 5% b vivh v A il 06709 1'% 2 S P 11 o
TESCIERS b, AT R F I 2% 2538 521 708,
MEER I A FE R R AW S8 ORI, 2
. s 5 A ELAE F AR R Ge R
XEHREEANS. FHERHEHHERARTE, M

MU, AR EEZRIT BRI RS % .

M Sk IR I R AE L 5 B = YA R G A
WA %, [FIB A PP IR SOE « A Ao F I 45K
PR b5 FRIT 29— S R Pk 2, 5—
FAE BT K, B 5-HT ZAEsh7IA
L5 CGRP K25, SR, EIRZYAIT Rk AT
75 B Wil 5o W RN 2B O i I 0 KU, TR
b, A2 2 O S TR (VR 9T 29 AL B = 2,
R 2 A HRIER IR R 2 22 e . T 52 P 0 S
i, HAEVR TR Sk 7 TR A AR A A 001, Il
PRUVRIFERE RO FLI53E B SR 2K 84 3907 I Sk L
B S AR RN e A, 2 s gt R R W 2R B
AT LA R I S-HT AT S-HIAA B &, IR
il o NO 7K H1 NOS W& HERIVE FH » I R IR TT i
SLRIIVER . G5 A MR ZH 04T, BN RV
Al AE R I T S-SR (serotonin
transporter, SERT) [I{ER, M 5-HT A
5-HIAA &8, 0] NOSIT & 1I4E H B NO
., S-HT. S-HIAA S I4E. a Rt S
KRAEY), NO. NOS H#&AUFEMERE. M 4E
KRR, 25 &, S 70 AL el ffl s s
PEPESORE R LA SO AN S P 0 R fil A 5 A
BT WS E -



¢EH 20216105 $£52% F 198 Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 19 * 5967 *

RS5 FHABER I MESRBERERMER
Table S Potential active ingredients of screened three targets
fT40A

PTGS2 SLC6A4 TRPV1
6-FE AR R E R (6-OH-luteolin) 37.703 6 - -
HifE 2 (gossypetin) 36.070 7 - -
it 7 #&  (quercetin) 33.940 4 - -
FHYri& (dianthramine) 31.749 8 - -
JLAE [(+)-catechin] 30.2129 - -
1 ZM (kaempferol]) 29.648 6 - -
HEAZER] A (frutinone A) 28.890 6 - -
FZEER (isorhamnetin) 28.475 1 - _
5258 (coclaurine) 28.042 0 33.132 6 -
ZE B E (dihydrocapsaicin) - 47.5457 -
6-Z Wil (6-paradol) - 45.428 2 -
1-FA 3 2-+—J#-4-E %5 B (1-methyl-2-undecyl-4-quinolone) - 35.826 9 -
1-FA2E-2-F 24 M9 (1-methyl-2-nonyl-4-quinolone) - 33.266 7 -
AR g s Bl g s J R P RO ( celabenzine) - 30.7129 -
RIYEEENE 2, (goshuyuamide 11D - 30.555 3 -
RPN (evodiamide) - 26.556 7 -
S-HEEIE-NN-— B H A% (N,N-dimethyl-5-methoxy tryptamine) - 25.8772 10.928 5
K ET-4 e (stepholidine) - 22.545 7 -
RAPIR M (evocarpine) - 21.143 9 -
N-/ 2P 2L BB % (moupinamide) - - 22.8525
4-Zf (4-gingerol) - - 19.266 4
Z (zingerone) - - 18.632 2
SRR, (evodiamine) - - 48323
2,5- " HHE-7- 523 (2,5-dimethyl-7-hydroxy chromone) - - 42533
ZERZEW R (dihydrorutaecarpine) - - 3.2037

TR A4 TR

A

H-bonds "2 i

donor .

H-bonds

donor .

acceptor “8 acceptor
acceptor ¥

A-6-FRIEARPRT R PTGS2  B-—ZAUHMHMHR S SLCOA  C-N-SA-FZL AR I 5 TRPVI
A-6-hydroxyluteolin and PTGS2  B-dihydrocapsaicin and SLC6A  C-N-trans-feruloyl tyramine and TRPV1
7 BEEMES SELREEERRAYEEREE
Fig. 7 Interaction between potential active ingredients and target and pharmacophore model matching diagram
PR YRNE 2R 2 Sk i AR AE I DGR, 2 (cyclooxygenase 2, COX-2) | ZRIFINEE A IR
Hom B, R 7 NOSL, HIIRERZE &R il HARIAS SRR EVER DI, HH R
RE B FE, PTGS2 [ AR &AL 2 BURSIRSIEARR IR COX-2 makikP), AR
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WL 2B BT, NS EERAR ST
KRS 5 OB S I IR, SR 1 i R S
NS HERFIE R (10~15 g) BT, RPANSHE
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R IHIRIT BRI R ORIE T HERNER, KE
WKL, ANZRERAH COX-2 & RAERT
FIEHIVEFBRS, (H2 B IR A i A #fE DA
W AR AR, i B A R, &
TE P AFARU S ] 7= AR K2 1) AU =439, 3%
SR B Z P BRI gt PUbEIRE
Pt B LA A 2 AR A 51400, AR A AT 7 R B SR 2
Yz NS 21 Rby & & 5097 kBT U2 1E
A, 5T oA BHHSC, BIHEN A ZH
Ji R4 B 43 (A FH A S5 AT RETE AN A0 R il o X R
R 25 24 B 22 A FU L T T RSB 1647, W dr 24
MR IR B 23 T R A (A AR AE — 58 I R BIR A o

g5 L RTIR, 8 B S A ) 4 24 B AEATE 5
B, RIFRZE G167 Sk 0] B8 2 8 i 2 Fh ak
4y, YEFT PTGS2. SLC6A4. TRPV1 %40 5, 4
HlR 2R PE I AOE IR S-HT fef5 5B ER9eBlm,
¢ B ) 4% 245 B R 0 A M AA IR TP 2496 T 0 R A
t, WK ER AW IR T 7 .

M#BAFR PTAEH P RARAEAETR

SE R

[1] Liu HW, Zou Y H, Cao K G, et al. Efficacy of modified
Wuzhuyu decoction granule for migraine patients with
cold and stasis obstructing meridian syndrome: A
randomized, double-blind, placebo-controlled trial [J].
Chin J Integr Med, 2018, 24(6): 409-414.

[2] X203, XU RABHIGIT SR 32 Flilm AR 5
[7]. " E B 2UE, 2006, 15(6): 608.

[3] Pan X Q, Wang M Y, Wu Y C, et al. Identification of
active ingredients in Wuzhuyu decoction improving
migraine in mice by spectral efficiency association [J].
Mol Med Rep, 2015, 12(1): 1524-1534.

[4] WEom, RN, FEEE, & SRR 52
RO R FE R IR BRI i kIR 25 e st [0].
E rh 254458, 2014, 39(1): 126-133.

[5] R#NI, VRKHE, PSS, 55, RIS B 1L IR A
i S TR TR R B e 22 S AL (0], TR B 22
£, 2018, 43(8): 1682-1691.

[6] Rul, LiP, Wang J, et al. TCMSP: A database of systems
pharmacology for drug discovery from herbal medicines
[1]. J Cheminform, 2014, 6: 13.

[77 Yu Y, Zhang G Han T, et al. Analysis of the
pharmacological mechanism of Banxia Xiexin decoction
in treating depression and ulcerative colitis based on a
biological network module [J]. BMC Complement Med
Ther, 2020, 20(1): 199.

(8]

[12]

[17]

(18]

[19]

[20]

(21]

[22]

Daina A, Michielin O, Zoete V. SwissTargetPrediction:
Updated data and new features for efficient prediction of
protein targets of small molecules [J]. Nucleic Acids Res,
2019,47(W1): W357-W364.
Keiser M J, Roth B L, Armbruster B N, ez al. Relating
protein pharmacology by ligand chemistry [J]. Nat
Biotechnol, 2007, 25(2): 197-206.
Wang Y X, Zhang S, Li F C, et al. Therapeutic target
database 2020: Enriched resource for facilitating research
and early development of targeted therapeutics [J].
Nucleic Acids Res, 2020, 48(D1): D1031-D1041.
Hsia C W, Ho M Y, Shui H A, et al. Analysis of dermal
papilla cell interactome using STRING database to
profile the ex vivo hair growth inhibition effect of a Vinca
alkaloid drug, colchicine [J]. Int J Mol Sci, 2015, 16(2):
3579-3598.
5, M, FVAE, 5. BT WL Ao T X3
TINS5 B R B 2R HEEER I B 2 T AL [0 R
H 25543, 2019, 54(7): 549-557.
TOHERE, BRI, X 16, SF. BT TRHERORIE
Ao I FEL PG e A A O A o) L 2 R 20 RE A
ik [7]. THEZY, 2018, 49(7): 1640-1646.
Babu S, Jayaraman S. An update on p-sitosterol: A
potential herbal nutraceutical for diabetic management
[J]. Biomed Pharmacother, 2020, 131: 110702.
Jaffal S M, Oran S A, Alsalem M. Anti-nociceptive effect
of Arbutus andrachne L. methanolic leaf extract mediated
by CB1, TRPV: and PPARs in mouse pain models [J].
Inflammopharmacology, 2020, 28(6): 1567-1577.
Shibata M, Tang C H. Implications of transient receptor
potential cation channels in migraine pathophysiology [J].
Neurosci Bull, 2021, 37(1): 103-116.
7, FMIL, 280 55 RS 228 B0 i Sk /)
BEIER] [J). "PZGZGELSIRIK, 1999, 15(3): 4-6.
Musa A, Ghoraie L S, Zhang S D, et al. A review of
connectivity map and computational approaches in
pharmacogenomics [J]. Brief Bioinform, 2018, 19(3):
506-523.
Li T. Treatment of migraine from the view of disease
diagnosis and syndrome differentiation in combination
[J]. Chin J Integr Med, 2009, 15(4): 251-253.
Wu Y C, Pan X Q, Xu Y S, et al. Optimization of
combinations of ginsenoside-Rgl, ginsenoside-Rbl,
evodiamine and rutaecarpine for effective therapy of
mouse migraine [J]. J Nat Med, 2016, 70(2): 207-216.
PO, T, RS —EAR (0] T E AR
2%, 2001, 7(3): 169-172.
Li C, Zhu Q S, He Q, et al. Plasma levels of



* 5970 -

FES 20211085 #52% B 198 Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 19

[23]

[24]

[27]

(31]

cyclooxygenase-2 (COX-2) and visfatin during different
stages and different subtypes of migraine headaches [J].
Med Sci Monit, 2017, 23: 24-28.

Tassorelli C, Greco R, Armentero M T, et al. A role for
brain cyclooxygenase-2 and prostaglandin-E2 in
migraine: Effects of nitroglycerin [J]. Int Rev Neurobiol,
2007, 82: 373-382.

Tepper D E. Non-steroidal anti-inflammatories for the
acute treatment of migraine [J]. Headache, 2013, 53(1):
225-226.

Woo H G Lee C H, Noh M S, et al. Rutaecarpine, a
quinazolinocarboline alkaloid, inhibits
production in RAW264.7 macrophages [J]. Planta Med,
2001, 67(6): 505-509.

Liu Y N, Pan S L, Liao C H, et al. Evodiamine represses

prostaglandin

hypoxia-induced inflammatory proteins expression and

hypoxia-inducible  factor accumulation in
RAW264.7 [J]. Shock, 2009, 32(3): 263-269.

Vetvik K G, MacGregor E A. Sex differences in the
epidemiology, clinical features, and pathophysiology of
migraine [J]. Lancet Neurol, 2017, 16(1): 76-87.
Amrutkar D V, Ploug K B, Hay-Schmidt A, ef al. mRNA

expression of 5-hydroxytryptamine 1B, 1D, and IF

lalpha

receptors and their role in controlling the release of

calcitonin ~ gene-related  peptide in  the rat
trigeminovascular system [J]. Pain, 2012, 153(4):
830-838.

Burch R. Antidepressants for preventive treatment of
migraine [J]. Curr Treat Options Neurol, 2019, 21(4): 18.

Bali A, Singh N, Jaggi A S. Renin-angiotensin system in
pain: Existing in a double life? [J]. J Renin Angiotensin
Aldosterone Syst, 2014, 15(4): 329-340.

Ripa P, Ornello R, Pistoia F, et al. The renin-angiotensin

system: A possible contributor to migraine pathogenesis

(32]

[33]

(34]

[35]

[36]

[37]

[39]

[40]

and prophylaxis [J]. Expert Rev Neurother, 2014, 14(9):
1043-1055.

Michalak S, Kalinowska-Lyszczarz A, Wegrzyn D, et al.
The levels of circulating proangiogenic factors in
migraineurs [J]. Neuromolecular Med, 2017, 19(4):
510-517.

BRULAE, WROAIZAE, BRZLEN, 55. SRR $1 R
FC A ML B 703k & [J/OL]. w4 vh 2 2 2 1)
[2021-09-18]. http://kns.cnki.net/kcms/detail/21.1546.R.
20200817.1418.276.html.

XuY, Wu S, Wu, et al. Recognition and optimization of
ingredients treating nitroglycerin-induced migraine rats
from Wuzhuyu decoction [J]. Evid Based Complement
Alternat Med, 2019, 2019: 6156754.

XBt. BT HEUEE TRPVI. TRPAL #R1 RAKH
RIHCE IERALEL [D]. dbnt: JERtPEBEZ R, 2017

Zhang W D, Chen X Y, Wu C, et al. Evodiamine reduced
peripheral hypersensitivity on the mouse with nerve
injury or inflammation [J]. Mol Pain, 2020, 16:
1744806920902563.

RGO, TR, ARER, 5. RPN KRR H]

ELRUA T (7], I SEER 5 )22k, 2009, 15(4):
84-87.

Im D S. Pro-resolving effect of ginsenosides as an
anti-inflammatory mechanism of Panax ginseng [J].
Biomolecules, 2020, 10(3): E444.

Dong W W, Zhao J H, Zhong F L,

Biotransformation of Panax ginseng extract by rat

et al.

intestinal microflora: Identification and quantification of
metabolites using liquid chromatography-tandem mass
spectrometry [J]. J Ginseng Res, 2017, 41(4): 540-547.
Kim D H. Gut microbiota-mediated pharmacokinetics of
ginseng saponins [J]. J Ginseng Res, 2018, 42(3):
255-263.

[riEsmiE  HME]



