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Abstract: This study systematically characterized the chemical composition of Yuanhu Zhitong Oral Liquid
(YZOL) and elucidated its therapeutic mechanism in primary dysmenorrhea (PD). Using UPLC-Q-TOF-MS/MS,
a total of 100 constituents were preliminarily identified in YZOL, predominantly isoquinoline alkaloids and
coumarins. A rat model of PD was established by combined administration of estradiol benzoate and oxytocin, and
the pharmacological effects of YZOL were comprehensively evaluated through behavioral assessment,
quantification of dysmenorrhea-related mediators, and histopathological examination. The results demonstrated
that YZOL significantly reduced writhing frequency and prolonged writhing latency in PD rats (P < 0.05).
Specifically, medium- and high-dose YZOL markedly decreased the PGF, /PGE, ratio (P < 0.05), while all dose
groups significantly reduced the TXB,/6-keto-PGF, ratio (P < 0.05). Consistently, YZOL treatment markedly
ameliorated uterine histopathological damage, with the high-dose group exhibiting tissue morphology closest to
normal. Transcriptomic profiling of uterine tissues identified 403 genes reversed by YZOL treatment, including 280
upregulated and 123 downregulated genes in the YZOL-H versus PD comparison. KEGG pathway enrichment
analysis indicated that these reversed genes were primarily involved in the TGF-f, Rapl, PI3K-Akt, and MAPK
signaling pathways, as well as ovarian steroidogenesis. Functional annotation further revealed that these pathways
are closely associated with nociceptive signaling, inflammatory responses, synaptic activity, and hormone
biosynthesis, and that their aberrant activation contributes to pain sensitization, inflammatory mediator release, and
excessive uterine smooth muscle contraction during PD progression. Integrative analysis combining transcriptomics
and network pharmacology identified seven core targets associated with key pathological processes, including
pain transmission, inflammatory regulation, and uterine smooth muscle contraction. Molecular docking analysis
using AutoDock Vina demonstrated that berberine, peucedanoside, bakuchiol alcohol, and other constituents
exhibited strong binding affinities toward these targets, with binding energies comparable to or exceeding those of
positive control compounds. In addition, several compounds showed favorable oral bioavailability, suggesting
their potential contribution to the in vivo efficacy of YZOL. Based on bioinformatics analysis and batch
molecular docking, a multidimensional "active component-key target-biological effect" network was constructed
to systematically illustrate the therapeutic mechanism of YZOL against PD. Collectively, these findings indicate
that YZOL exerts anti-dysmenorrheic effects through a multi-component, multi-target, and multi-pathway mode of
action, in which key constituents including berberine, peucedanoside, bakuchiol alcohol, dihydrochelerythrine, and
imperatorin may act on targets such as IL1B, PRKCG, TRPVI1, and PTGER2 to coordinately modulate pain
signaling, inflammatory responses, and uterine smooth muscle contraction. The experiment was approved by the
Laboratory Animal Ethics Committee of the Institute of Chinese Materia Medica, China Academy of Chinese
Medical Sciences (approval No. 2021B020).

Key words: Yuanhu Zhitong Oral Liquid; primary dysmenorrhea; UPLC-Q-TOF-MS/MS; transcriptome;

molecular docking
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Figure 1 Base peak ion diagram of Yuanhu Zhitong Oral Liquid

(YZOL) (A) and mixed standards (B) in positive ion mode

Table 1 Composition analysis of YZOL by UPLC-Q-TOF-MS/MS. YHS: Corydalis Rhizoma; BZ: Angelicaec Dahuricae Radix

Observed Neutral mass Observed Mass error
NO. . Adducts Component name Formular Fragments Source  Category
RT/min (m/z) mlz (ppm)
0.69 +H N-Methyl-tetrahydropalmatine  C,,H,.NO,  370.201 83 371.209 8 1.9 311.1696 YHS Others
2 0.69 +H L(+)-Arginine CH/,N,O, 17411168 1751178 -6.7 112.0739 BZ Amino acids
3 1.07 +H Adenosine CHN,O, 267.09675 268.103 -3.9 136.064 4, YHS Others
119.039 3,
85.028 7
4 1.2 +Na D-Lactose C,H,,0, 342.116 21 365.104 3 -3.2 325.113 1, YHS Saccharides
145.048 1
5 1.45 —-e N-Carbobenzoxy-DL-leucine C, HNO, 265.13141 265.129 6 -4.9 210.0869 BZ Others
1.61 +H Desmodimine C,H/NO, 237.10011 238.1083 4 210.0869 BZ Pyrroles
7 195 +Na Atractylon CH,,0 216.15142 239.142 5.8 202.093 1, BZ Terpenoids
162.079 5,
135.0317
8 242 +Na (8E)-1,8-Heptadecadiene-4, C.H,,0, 260.177 63 283.165 -6.4 175.116 7 BZ Others
6-diyne-3,10-diol
9 249 +H Adenine CH,N, 135.0545  136.060 7 -7.6 119.0354 BZ Others
10 2.6 +Na D-Phenylalanine C,H, NO, 165.078 98  188.069 3 5.8 91.0555 YHS Amino acid
11 3.23 +H 7-Hydroxycoumarin C,H,0, 162.031 69 163.0377 =77 135.0440 BZ Coumarins
12 3.23 +Na Isoscopolin C,H,;0, 354.09508 377.083 7 -1.6 298.1087 BZ Coumarins
13 3.81 +Na Stearic acid/palmitic acid ethyl C, H,O, 284.271 53 307.258 8 -6.4 117.031 6  YHS Fatty acids
ester
14 422 +H Taxilamine C,H,NO,  369.12124 370.1279 -1.8 308.0912 YHS Others
15 5.26 +H Smyrindiol C,H,,0 262.084 12 263.090 7 -2.7 176.0636 BZ Coumarins
16 542 +H Coreximine/scoulerine C,H,NO, 327.14706 328.1536 -2.2 178.087 1  YHS Apophis
17 5.64 +H N-Methyllaurotetanie/ C,H,NO,  341.16271 342.1689 =32 178.087 1, YHS Apophis
norglaucine/ 163.062 3

tetrahydrocolumbamine/
tetrahydrojatrorrhizine
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Continued
NO. Observ.e d Adducts Component name Formular Neutral mass Observed - Mass error Fragments Source Category
RT/min (m/z) mlz (ppm)
18 6.01 +H 8-Oxocoptisine C,H,NO, 33507937 336.0859 -2.2 320.0932, YHS Protoberberines
292.098 3
19 6.02 +H Pulbocapnine C,H/NO, 32513141 3261376 =32 189.0694 YHS Apophis
20 6.66 +H Noroxyhydrastinine C,,H,NO, 191.058 24 192.064 2 -6.7 176.068 2, YHS Others
148.073 6
21 6.76 +H Bicuculline C,H, ,NO, 367.10559 368.1125 -1 352.1510, YHS Others
321.095 3,
234.0929,
148.073 6
22 6.96 +H Corydalmine C,H,,NO,  341.16271 342.169 6 -1.3 178.087 1, YHS Protoberberines
163.062 3
23 7.17 +H Berberrubine C,H,;NO, 321.100 11 322.106 3 -33 250.083 0, YHS Protoberberines
134.060 0
24 7.27 +H Corybulbine/isocorybulbine C,H,,NO, 35517836 356.187 3.9 192.101 7, YHS Protoberberines
177.078 6
25 7.48 +H (+)-Dihydrooroselol/marmesin ~ C H,,0, 246.089 21 247.0953 -4.8 177.078 6, BZ Coumarins
91.052 1
26 7.49 +Na Nodakenin C,,H,,0, 408.142 03 431.1311 -0.3 3421692, BZ Coumarins
163.062 3
27 1.7 -e Thaliporphine C,H,NO,  341.16271 341.160 1 -6 192.101 7 YHS Apophis
28 7.71 +H Corybulbine/isocorybulbine C,H,,NO, 35517836 356.1856 0 192.101 7, YHS Protoberberines
177.078 6
29 7.94 +H Protopine C,H,NO, 35312632 354.1333 -0.9 336.1212, YHS Proto-opioids
206.075 6
30 8.27 -e Corydayanine C,,H,,NO,  338.13923 338.1378 -2.7 323.116 9, YHS Protoberberines
308.091 2,
294111 1,
279.089 5
31 8.58 +H Yuanhunine/norcoralydine C, H,;,NO, 355.178 36 356.184 8 -2.2 178.087 1 YHS Protoberberines
32 9.01 —-e 13-Methyl-dehydrocorydalmine C, H,NO,  338.13923 338.1374 -39 323.1106, YHS Protoberberines
322.108 0,
308.085 0,
294.111 1
33 9.03 +H Homochelidonine C, H,,NO,  369.15762 370.163 9 -2.7 165.068 7, YHS Isoquinolines
152.062 2
34 9.06 +H D-Glaucine C,H,,NO, 35517836 356.1876 5.6 295.0959, YHS Apophis
279.101 3,
251.108 3
35 9.21 —-e Stepharanine C,HNO, 32412358 324.1216 -4.3 176.068 2 YHS Protoberberines
36 9.23 +H Leonticine C,H,,NO,  327.18344 3281897 -3.1 283.1204, YHS Others
175.060 8
37 9.34 +H Tetrahydropalmatine C,H,,NO, 35517836 356.1876 5.6 310.108 7, YHS Protoberberines
294111 1,
192.101 7,
165.091 3
38 9.55 —-e Coptisine C,,H ,NO, 320.092 28 320.091 4 -1.1 318.0749, YHS Protoberberines
292.092 3,
277.070 3,
262.0858
39 9.79 +H 2,3,9,10-Tetramethoxy-13- C,H,NO,  369.19401 370.2002 -2.8 206.116 1, YHS Isoquinolines
methyl-5,8,13,13a-tetrahydro- 176.063 6
6hisoquino[3,2-a]isoquinoline
40 10.16 +H DL-Stylopine C,H.NO, 32311576 3241222 -2.5 262.0858, YHS Protoberberines
233.0815
41 10.17 +H N-Methyl-canadine C,H,NO,  354.17053 3551765 -3.7 262.0858, YHS Others
204.079 5
42 1041 +H Tetrahydroberberine C,H,NO,  339.14706 340.153 7 -1.9 176.068 2 YHS Protoberberines
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NO. Observ.e d Adducts Component name Formular Neutral mass Observed - Mass error Fragments Source Category
RT/min (m/z) mlz (ppm)
43 10.42 —e Columbamine C,,H,,NO, 338.13923 338.1374 -3.8 176.068 2, YHS Protoberberines
161.045 9
44 10.53 +H Dehydroglaucine C,H,,NO,  353.16271 354.168 5 -4.2 149.0604 YHS Apophis
45 10.65 +H a-Allocryptopine C,H,NO,  369.15762 370.163 9 -2.7 352.1510, YHS Proto-opioids
290.086 4
46 10.78 +H (+)-Cavidine C,H,,NO,  353.16271 354.169 1 2.5 190.0872, YHS Protoberberines
165.091 3
47 10.79 +H O-Methylbulbocapnine C,H, NO,  339.14706 340.1532 -3.4 190.0872 YHS Apophis
48 109 +H Corydaline C,H,,NO,  369.19401 370.202 8 4.1 206.116 1, YHS Protoberberines
165.091 3
49 1133 +Na Isoboldine C,H,NO,  327.14706 350.139 7.7 250.088 5, YHS Apophis
176.068 2
50 11.35 —-e 13-Methylpalmatrubine/13- C,H,NO, 35215488 352.1541 -0.8 337.128 7, YHS Protoberberines
methyl-columbamine 336.121 2,
322.105 3,
308.128 3,
294.111 1
51 12.65 —-e Palmatine C,H,,NO,  352.15488 352.1537 -1.9 337.128 7, YHS Protoberberines
336.121 2,
322.105 3,
308.128 3,
294.111 1
52 12.74 - Berberine C,,H(NO, 336.123 58 336.122 -3 321.0953, YHS Protoberberines
320.093 2,
292.098 3,
278.079 0
53 13.15 +H Oxypeucedanin hydrate/ C,H,Oq 304.094 69 305.1012 -2.4 203.0349, BZ Coumarins
heraclenol 175.037 5,
159.042 1,
147.043 2
54 14.11 —-e Dehydrocorydaline C,H,NO,  366.170 53 366.171 3 3.6 350.1392, YHS Protoberberines
322.105 3,
308.128 3
55 14.15 +H Anhydrobyankangelicin/ C,,H,.O, 316.094 69 317.1007 -4 233.0815, BZ Coumarins
apaensin/byakangelicol 175.037 5
56 14.15 +Na Byakangelicin C,H,0O, 334.10525 357.0933 -3.3 317.1025, BZ Coumarins
231.0279,
203.0349
57 14.77 +H Isopsoralen C,HO, 186.031 69 187.0379 -5.6 147.0432, BZ Coumarins
129.101 9,
121.064 1
58 15.28 +H Saulatine C,,H,NO,  397.15254 398.1598 0 336.1212, YHS Isoquinolines
321.101 6
59 15.85 +H Oxoglaucine C,H, ,NO,  351.11067 352.1171 =23 306.0742, YHS Apophis
178.063 6
60 16.55 +H Xanthotoxin C,HO, 216.04226 217.048 3 -5.6 202.023 0, BZ Coumarins
161.059 3
61 194 +H Angelol A/angelol H CH,0, 376.1522  377.158 8 -1.7 334.1044, BZ Coumarins
320.093 2
62 19.66 +H Bergapten C,H,0, 216.04226 217.048 4 -5.2 202.0230, BZ Coumarins
174.028 4
63 20.21 +H pimpinellin C,;H,,0q 246.052 82 247.0589 -4.7 232.0348, BZ Coumarins
217.0154
64 21.79 +H Myrtenylacetate C,H,0, 194.130 68 195.136 6 =7 149.0217, BZ Coumarins

105.069 5
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NO. Observ.e d Adducts Component name Formular Neutral massObserved  Mass error Fragments Source Category
RT/min (m/z) mlz (ppm)
65 22.64 +H Oxypeucedanin/prangenin/ C,H,O, 286.084 12 287.090 4 -3.4 203.0349, BZ Coumarins
isooxypeucedanin/ 175.037 5,
isoheraclenin/pabulenol 159.046 5,
147.043 2
66 22.65 +H Xanthotoxol C,HO, 202.026 61 203.032 8 -5.1 175.0375, BZ Coumarins
147.043 2
67 23.07 +Na Byakangelicol/7H-Furo[3,2-g] C;H, O, 316.094 69 339.082 8 -3.3 231.0279, BZ Coumarins
[1]benzopyran-7-one,9- 188.010 9
methoxy-4-(3-methyl-2-
oxobutoxy)
68 23.96 +Na 2-Undecanone C,H,,0 170.167 07 193.157 6 6.6 85.028 7 BZ Others
69 25.02 +H Pontevedrine C,H/NO, 381.12124 3821278 -1.7 352.1576, YHS Apophis
149.021 7
70 25.39 +K Isodemethylfuropinarine/ C,H,0 284.104 86 323.067 9 -0.4 183.0392, BZ Coumarins
demethylfuropinarine 178.082 4
71 25.44 +Na Methyl 11,14-eicosadienoate C, H,;,0 322.287 18 3452743 -6.2 292.098 3, BZ Others
250.177 6
72 25.78 +H Oxypeucedanin/prangenin/ C,H,,0; 286.084 12 287.090 5 -3 203.0249, BZ Coumarins
isooxypeucedanin/ 175.037 5,
isoheraclenin/pabulenol 159.042 1,
147.047 4
73 25.89 +H Anhydrobyankangelicin/ C,,H,,O, 316.094 69 317.1012 -2.3 233.0815, BZ Coumarins
apaensin/byakangelicol 218.022 6,
203.034 9,
175.037 5
74 26.18 +H Luguine C,H,NO, 33507937 336.0851 -4.6 308.0912 YHS Others
75 2645 +H Osthenol C,H,0, 230.09429 231.100 4 -5.1 147.043 2, BZ Coumarins
91.0555
76 26.93 +H 9-(3,3-Dimethyl- CH,O, 270.089 21 271.095 3 -4.2 241.0482, BZ Others
oxiranylmethyl)-furo[3,2-g] 227.069 7,
chromen-7-one 229.047 2
77 27.16 +Na Scoparone C,H,,0, 206.05791 229.048 6 6.6 145.0651, BZ Coumarins
103.051 5
78 27.57 +Na 7-Hydroxy-6-(3-methyl-2- Cc,H,0, 246.089 21  269.080 4 7.1 204.0845 BZ Coumarins
butenoxy)-coumarin
79 2795 +H Imperatorin CH,O, 270.089 21 271.095 4 -39 203.0349, BZ Coumarins
159.042 1,
147.043 2
80 27.95 +Na Scopoletin/isoscopletin C,,H0, 192.042 26 215.033 7.1 131.0489 BZ Coumarins
81 28.12 +H Isoimperatorin C,H,.0, 270.089 21 271.095 6 =33 203.0349, BZ Coumarins
159.042 1,
147.043 2
82 28.64 +Na A bifuranocoumarin formed by C, H,,0,, 650.199 94 673.190 8 2.4 437.193 6, BZ Coumarins
a byakangelicin and 231.0279
neobyakangelicol
83 28.67 +Na Tetradecanol acetate C,H,,0, 256.240 23  279.231 5.7 199.166 4 BZ Others
84 29 +H Phellopterin/cnidilin C,,H,O; 300.099 77 301.106 5 -1.7 233.0439, BZ Coumarins
218.022 6,
134.035 5
85 29.01 +H 5-Hydroxy-8-methoxypsoralen C,,H,O 232.037 17 233.043 4 -4.4 218.0226 BZ Coumarins
86 29.42 +H Osthole C,H,0, 244109 94 245.1159 =52 104.1047 BZ Coumarins
87 29.7 +K 1-Dodecanol C,H,0 186.198 37 225.162 3 33 128.060 1, BZ Essential oils
115.0523
88 29.7 +K 2-Methyl-2-hexanol CH,O 116.120 12 155.084 4 7.3 86.096 6 BZ Others
89 29.7 +Na a-Santalol C,H,0 220.182 72 243.173 2 5 184.074 0, BZ Terpenoids
153.066 5
90 29.78 +Na p-Sitosterol C,,H, O 414386 17 437.3725 -6.6 276.063 5, YHS Steroids

124.999 5
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91 29.82 +Na Palmitic acid C,H,,0, 256.240 23 279.231 3 6.8 199.1714, YHS Organic acids
184.074 0,
86.096 6
92 30.1 +H Dihydrochelerythrine C,H/,NO, 349.13141 350.1377 -2.8 334.1108 YHS Isoquinolines
93 30.11 +H 5-(2-Propenyl)-1,3- C,H,0, 162.068 08 163.074 4 -5.6 67.0518, BZ Coumarins
benzodioxole/trans-isosafrole 86.096 6
94 30.34 +K N,N-dimethyl-N',N',-dimethyl- C_H,N,O  268.15756 307.118 1 -8.4 149.021 7, YHS Others
diphenyl-one 121.029 2
95 30.34 +Na Diisobutyl phthalate C,H,,0, 278.151 81 301.14 -33 149.0217 BZ Others
96 30.35 +Na 5-Hydroxymethylfurfural CH.O, 126.031 69 149.022 7 86.096 6 Bz Aldehydes
97 30.65 +H Anhydrobyankangelicin/ C,,H,,O4 316.094 69 317.1018 -0.6 233.0439, BZ Coumarins
apaensin/byakangelicol 218.022 6,
203.034 9,
175.037 5
98 31 +H Nerolidol C.H,0 222.198 37 223.204 5 -4.9 207.0318, BZ Terpenoids
171.138 3
99 31.19 +Na 1-Tetradecanol C, H,,0 214.229 67 237.2202 5.6 199.166 4, BZ Essential oils
184.074 0,
171.138 3,
89.057 9
100 31.35 +Na 1-Hexadecanol C,H,,0 242.26097 2652518 6 199.166 4, BZ Essential oils
171.138 3
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% 77 & 41 K ibuprofen ZH K B LA 3 AR A B B 4E K
(P<0.05), #£7~ YZOL e % B0 E 798 B JE 27 9%
R A, B B R BURIER (R2).

Table 2  Effects of YZOL on writhing latency and writhing count
in rats. YZOL-L: 1.08 g-kg'; YZOL-M: 3.24 g-kg'; YZOL-H:
9.72 gkg'. n=8,x+s "P<0.01,""P<0.000 1 vs control; "P <
0.05,""P <0.001, " P < 0.000 1 vs model

Group Writhing latency / min Writhing count / 30 min
Control 0 0
Model 4.88+3.23" 22.00+6.23"
Ibuprofen 10.71£2.04" 12.13£2.477"
YZOL-L 10.25+0.39" 16.75+2.25"
YZOL-M 10.74+1.39" 16.38+2.50°
YZOL-H 11.49+7.52" 12.67+2.16™

22 MNARBEEBEXEFRENEME HLm
AL 5 T 5 i 3R R AR 3 /AT B PR 5S4 O % DT AR
K, H-H PGF,,\PGE, J¢ H U AR iy vl 38 5 5 145 L
e 4, T BUEk I Sk A S FERT; T TXB, . 6-keto-PGF, ,
o I LA 2R 7 DM 2 o 6 WA 46 A T /DN A5 SR R, R T

[ T v el 2 710 1 1 B 22 T /N
control #H tt, model 41 K 5l 7~ 5 5J W 1 PGF,, K- &
#F+ i (P <0.000 1).PGE, /KT & 2 F# K (P < 0.05).
PGF, /PGE, & % F+ & (P < 0.000 1); TXB, /KF 7t & %
72 5, 6-keto-PGF, /K1 & 2 T [ (P < 0.01), TXB/
6-keto-PGF, &t 3 T+ @& (P < 0.000 1). 5 model # L,
YZOL-M, YZOL-H X ibuprofen 41 PGF,, /K “F i % F
F% (P < 0.01); YZOL % 7fl| & 2 % ibuprofen 41 [7] PGE,
KF T & #E M2 5 ; YZOL-M. YZOL-H & ibuprofen
PGF, /PGE, /K “F i % P& X (P < 0.05). YZOL % 7| &
. )% ibuprofen TXB, /K~ 7 & 3% P 22 5 ; YZOL-H
ibuprofen 6-keto-PGF, /K-F- & & Tt & (P <0.05); YZOL-L.
YZOL-M. YZOL-H J ibuprofen TXB,/6-keto-PGF,, i
F K (P < 0.05) (B2).
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SR T B AR E U7 5 AN, HE5 50 5
%, TEANBE LA, TE NN EEIE
W, BB ; model 41 H BEAR T, T E LM EAL, B
EAGW, FENBEEAERE, UEHAERE, 5
model tL#, YZOL-L.YZOL-M.YZOL-H {J & & T
i, NUZ 4y, v YZOL-H 7B RS ain T
IE 5 % HE 20 . Control 21 5P 1 25 ¥4 35 Wi HE 51 % 5%,
model P81 9P 1@ 3 2, R AR AL, AR ARG
K; 5 model %, YZOL-L.YZOL-M.YZOL-H 4 £ §F
TBEE D, SR HES AR B S (K3).
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Figure 2 The levels of PGF, , PGE, and PGF, /PGE,, TXB,, 6-
keto-PGF,, and TXB,/6-keto-PGF,  in uterine tissue of rats in all
groups were compared. n = 8, x = 5. "P < 0.05, “P < 0.01, "'P <
0.001, "*P < 0.000 1 vs control; "P < 0.05, “P < 0.01, ""P <
0.001, “7P < 0.000 1 vs model. PGF,: Prostaglandin F, ; PGE,:
Prostaglandin E2; TXB,: Thromboxane B2; 6-keto-PGF, : 6-Keto-

prostaglandin F
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Figure 3 Representative H&E staining of rat uterine (A-F) and
ovarian (G -L) tissues (x20) from the control, model, YZOL-L,
YZOL-M, YZOL-H, and ibuprofen groups
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Table 3 Molecular docking results. *refers to the components identified and detailed in Table 1. OB: Oral bioavailability

Target Positive control Docking energy Components of YZOL' Docking energy Source OB/%
AVPRIA Relcovaptan -7.6 Marmesin (NO.25) -9.1 BZ 50.28
Bicuculline (NO.21) -8.9 YHS 69.67

Coptisine (NO.38) -8.6 YHS 30.67

Xanthotoxol (NO.66) -8.6 BZ 29.21

Dihydrochelerythrine (NO.92) -85 YHS 32.73

CXCL12 AMD3100 -10.3 Bicuculline (NO.21) -9.7 YHS 69.67
Coptisine (NO.38) -9.7 YHS 30.67

Dihydrochelerythrine (NO.92) -9.7 YHS 32.73

Nodakenin (NO.26) -9.3 BZ 57.12

CYPI11A1 Aminoglutethimide -7 Coptisine (NO.38) -9.7 YHS 30.67
Nodakenin (NO.26) -9.6 BZ 57.12

IL1B Pralnacasan -8.2 Bicuculline (NO.21) -8.1 YHS 69.67
Coptisine (NO.38) -7.5 YHS 30.67

Isoboldine (NO.49) =15 YHS 39.53

PRKCG Staurosporine -7.3 Coptisine (NO.38) -6.8 YHS 30.67
Bicuculline (NO.21) -6.6 YHS 69.67

TRPV1 Capsaicin -6.2 Bicuculline (NO.21) =7.7 YHS 69.67
Coptisine (NO.38) =7.6 YHS 30.67

Nodakenin (NO.26) =73 BZ 57.12

PTGER2 Misoprostol -10.19 Marmesin (NO.25) -85 BZ 50.28
Coptisine (NO.38) -8.1 YHS 30.67

Bicuculline (NO.21) -7.9 YHS 69.67

Dihydrochelerythrine (NO.92) -7.5 YHS 32.73

Nodakenin (NO.26) -7.5 BZ 57.12

Affinity[AVPR1A~Marmesim]

=-9.1 kcal-mol-! =-9.7 kcal mol!

Affinity[CYP11A [~Coptisine]= -9.7 kcal -mol-!  Affinity[PRKCG~Coptisine]= -6.8 kcal-mol-!

Affinity[CXCL12~Bicuculline]

Affinity[ TRPV 1~Bicuculline] Affinity[IL 1B~Bicuculline]

=-8.1 kcal mol-!

=-7.7 kcal-mol-!

Affinity[PTGER2~Marmesim]= -8.5 kcal -mol-!

Figure 5 Molecular docking models of the chemical constituents of YZOL with core targets
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