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Study on the effective ingredients and potential mechanism of
Sargentodoxa cuneata in the treatment of cerebral
infarction based on UPLC-HR-MS and network pharmacology
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Abstract ; This study aims to predict the potential targets and molecular mechanism of Sargentodoxa cuneata for the treatment
of cerebral infarction (CI) based on ultra-performance liquid chromatography-high-resolution mass spectrometry ( UPLC-HR-
MS) ,network pharmacology and molecular docking. UPLC-HR-MS was used to conduct a preliminary analysis of the chemical
composition of S. cuneata. A total of 20 chemical constituents, including phenylpropanoids , anthraquinones , phenolic acids and
triterpenoids were identified in S. cuneata. Based on chemical composition analysis,visual “chemical composition-disease tar-
get-biological pathway” network was established through network pharmacology analysis,and a total of 71 potential core tar-
gets for the treatment of Cl were selected, including PIK3CA,SRC, STAT3 and so on. The enrichment results of the KEGG
pathway suggested that the pathway of these key targets is mainly related to HIF-1, ErBb, sphingolipid pathways and so on.
The molecular docking of the core targets was further verified, and the results showed that 3 ,4-dihydroxyphenylethyl alcohol
glucoside, cuneataside E and physcion had good affinity with APP,PIK3CA,STAT3 and other targets. In summary, this paper
indicates that the components of S. cuneata act on multiple targets , participate in the regulation of multiple pathways to exert
the mechanism of treating CI,which provides a basis and reference for further verifying the pharmacodynamic substance and

mechanism of S. cuneata for the treatment of CI.
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Table 1 UPLC-HR-MS"in the positive and negative ion mode data of the compounds detected in S. cuneata
PR B IR ] . ST oo % MS/MS .
g PN g OTE g BE T s
Iy Measured Error MS/MS P CAS
No. ) Ton form Formula Identification
('min) mass (ppm) fragment
1 6. 86 [M-H]" 169.013 7 C,H; 05 3.256 - WE T Gallic acid® 149-91-7
2 10. 45 [M-H]" 167. 034 64 CgH;0, 4.519 152.011 52 ,123. 045 23 R Vanillic acid® 121-34-6
151.039 35 ,133. 028 81
+ C¢Hy0 - N A
[M+H] 16904926 sHoOu 1628 105 060 05 111, 044 28
J; JLAS iR Protocatechuic
3 10. 83 [M-H]" 153.019 C,HsO,  4.998  123.045 27.109. 029 53 }?_JILA‘ fi2 Protocatechuic 5 o 5
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3,4-T R IR LB
4 11.03 [M-H]" 315. 106 96 Ci4HoOg -1. 536 135. 045 27 Wi 3,4-Dihydroxypheny- N/A
lethyl alcohol glucoside
299. 113 22 281.102 57,
[M+H]* 317.122 77 C4H,, Og -1. 002 263.092 01,221.081 33,
137.059 97
5 11.37  [M+H]* 155.070 04  CgH; 05  .1.488 - # % fif B Hydroxyty 507 60-1
T0SsO0.
149. 060 03 ,149. 060 03
+ CoH, 0, - § . s a e
6 1152 [M+H] 167. 070 01 SHuOs L5616 93,069 79 AT Apocynin 498022
W 4 B Glus
7 12. 07 [M-H]" 359. 096 77 CisHpOyp  -1.041 197. 045 47 [182. 022 25 T%—\W&ﬁ @fﬁﬁﬁ " 33208-65-8
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[M+H]* 361. 111 94 CisHyOy  -2.723 -
182.021 91 ,166. 998 40
-H]" CyHy O > > A inoic acidA R
8 12. 41 [M-H] 197.045 1 o Hg O5 3.299 153. 055 83 .138. 032 21 T Syringic acid 530-574
[M+H]* 199. 059 72 CoHy, Oy -1. 909 155. 070 66 ,140. 047 20
179.036 82 ,113.024 77
9 13.95 [M-H]" 299.112 55 Gy Hyg 07 0. 069 101.024 68,95.013 77, £ 5 KH Salidroside % 10338-51-9
85.029 44
[M+H]* 301. 127 69 C,H,, 07 -1. 625 -
10 15.73 [M-H]" 353. 086 CigH,;09 -2.007 191. 056 05.179. 035 11 2552 Chlorogenic acid® 327979
[M+H]* 355.102 05 CisH,o09 0. 869 163. 039 44
245.081 82.,205.050 70,  (-)-& LA F (-)-Epi-
H1" C;sH;;06
1 17.75 [M-H] 289. 071 01 sH L1950 s 17 137024 49 cotechin 49046-0
273.076 45 .165.055 11,
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123. 044 36
% % I -
12 18.65 [M-H]- 367.101 65  CHp09 1,93 - j‘ﬁ@‘fgﬂ Methyl chlo- 0708 87.0
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(+)-Fa R R B 4-
. . . 0-B-D- % Bt
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401. 161 07 ,233. 082 06 ( + ) -Lyoniresin4-yl-8-D-
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%% 1 ( Continued Tab. 1)
R BR8] L N e 1 MS/MS fi
I e T I 7= S I s :
g ) Measured Error MS/MS P CAS
No. ) Ton form Formula Identification
('min) mass (ppm) fragment
4 5 = s -
14 21.62 [M-H]- 367.13849  CigHy0p  0.692 - FRIER LI Ethyl chloro N/A
genate®
4§28 £ Fe-6-0-1 W Bt
He-p-D-#) & W 4-
15 23.95 [M-H]" 461.143 1 CypHys0yp  2.436  415.160 58 Hydroxyphenyl-ethyl-6-0- N/A
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ded
297.100 65.270. 113 37 S
N D N- 1] - N-
16 24. 82 [M-H] 312.122 92 CigHgNO,  -0.367  253.086 75.148.053 19, B Bl @%m%@‘ 66648-43-9
135. 045 39 trans-Feruloyltyramine
[M+H]* 314.138 15 CigHyyNO,  -1.072 177. 054 95 .145. 028 69
i Chrysophanic
17 25.04 [M-H]- 253.04973  CisH,0,  0.77 _ K g B Chrysophanic o o
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[M+H]+ 255.064 76 C15H|104 -1. 668 -
18 25.56 [M-H]- 283.059 57  C,gHu05  -1.812 - Jo 2 Uik Physcion 521619
270.052 92 ,257.081 39,
[M+H]* 285.075 41 CigHi305 1193 229.086 53.167.034 21,
147.044 42
469.294 92 441.336 64
~ CH,r O _ N N 125 1 A s A K
19 34.34 [M-H] 487. 341 06 30 H47 05 1. 521 409.311 10 391. 300 23 UL iR Asiatic acid 464-92-6
[M + HJ * 489. 355 68 C30H4905 -3.619 -
20 37.86 [M-H]- 269. 044 4 CisHyO5 0815 - J# % Emodind 518-82-1
239.070 63 .221.060 13,
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153.018 43

T o 2 AR — G0 o DB A | R0 3 B R SR LA A AR e B L S SR B RIA 5 * et % FE S E A

Note: 2 Confirmed based on the first-order high resolution mass spectrometry data, isotope abundance and comparison with literature ; * Confirmed accord-

ing to second-order fragmentation , fragmentation pattern and comparison with literature ; * Confirmed by comparison with reference substance.
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B2 ZUOBEREaEEMEE

Fig. 2 The core target network of S. cuneata for cerebral ischemia

B3 Kk EY-5B=E

Fig.3 “Ingredient-target network” of S. cuneata
L R IMEEE AL &Y, W 8 &M S B XTI B #E &5 . Note : The red section is on behalf of the S. cuneata compounds, the

blue section represents prediction targets.
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Table 2 Topological information of the top 20 core targets in the treatment of cerebral infarction by S. cuneata

AR I BE B bt 3)'s
Target Betweenness centrality Closeness centrality Degree
PIK3CA 0. 139 952 445 0.470 198 675 62
SRC 0. 112 395 618 0.470 198 675 53
APP 0.111 843 135 0. 430 303 03 43
MAPK3 0.072 093 846 0.451 271 186 41
STAT3 0. 146 895 536 0.458 064 516 40
HSP90AA1 0. 053 207 592 0.429 435 484 34
FYN 0. 034 565 709 0.425 149 701 34
MAPKS8 0. 033 435 97 0.430 303 03 28
EP300 0. 056 720 24 0. 389 396 709 28
F2 0.035 615 149 0. 398 876 404 27
JAK2 0. 015 870 809 0.403 409 091 26
PRKCD 0. 055 156 331 0.413 592 233 25
PTPN11 0. 005 154 606 0.387 272 727 25
EGFR 0. 020 294 767 0.421 782 178 24
RELA 0.030 114 366 0.428 571 429 23
PRKCA 0. 027 158 989 0.399 624 765 22
AGTRI1 0.012 180 823 0.367 241 379 22
SIPR1 0. 036 139 356 0.408 829 175 21
ESR1 0. 057 140 679 0.398 130 841 21
PIK3CA 0. 139 952 445 0.470 198 675 62

A5 4 ( platelet activating factor receptor activity ) % WLEE 3-3% fif &2 & %) ( phosphatidylinositol 3-kinase
Hr(WKS5) . complex) . A K i ( endosome lumen) . £/ J& ( pseudo-
CC FZH I NIA (sorting endosome ) BEAREE  podium) FELH AL ( WLIKI6) .

B4 #oORBLE GO-BP EHESHT

Fig.4 GO-BP enrichment analysis on core targets
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5 tebEEE GO-MF E& A

Fig. 5 GO-MF enrichment analysis on core targets

6 AR GO-CC EENH
Fig. 6 GO-CC analysis on core targets

2.6 KEGGCE&HSH Ji&2& (sphingolipid ) Wi 7 B &% 3% | ExbB \ FOXO i1
KEGG &AM A B, KL X INAESE Y 2538 3K (prolactin) | ME B 3K (estrogen ) &5 AF W) 5 5 %
VERW Bom A0 i s A% T -1 (HIF-1) oty (3% PEFE, LI 7).

E7 KEGCEHEENN
Fig. 7 KEGG pathway enrichment analysis
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TYR-7T1 JE AL w-fe S . 5547 22l 5 PIK3CA
ZPLLT AL S5 A B ARG-1770 | SER-
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JE R (UL 8) o

®3 M FEEREANS FXHEER

Table 3 The docking result of small molecules with targets

B PDB 7}t 2oy e
Target PDB ID Chemical composition Binding energy(kJ/mol )

APP 4D88 3,4-Di-0-caffeoylquinic acid methyl ester -69. 32

( +) Dihydroguaiaretic acid 49.02

Chlorogenic acid 44.4

Emodin 42.38

Ferulamide -29. 68

MAPK3 6GES Oleanolic acid 41.17

PIK3CA 4ykn Cuneataside E -69. 08

Physcion 58.61

( +) Dihydroguaiaretic acid 46.75

Chrysophanol 37.28

Rosamultin -29.83

SRC 1Y57 Cuneataside E -56.28

( +) Dihydroguaiaretic acid 43.07

Physcion 34.11

Chrysophanol 24.49

Gallic acid -22.88

Vanillic acid -19.71

STAT3 1Q1M Cuneataside E -66. 32

Daucosterol -50.5

Physcion 37.31

Rosamultin -28.99

Ferulamide -24.35

3 ifiREHit

TE A A ) ) 2% PR e ok BE AL HE 44 D S B9 0o
TEEBIARIRIR K R I W M OR
R BT 00T . SR BIAARIR XS 1/ MR
AN T 32 ARG A7 BRI VR T, AT B L i /) Al
SERE RN AR I Y o I T E S o S ) Bax
HEHFIAACE B> Beclinl H H ™Az, AR A 2850
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Fig. 8 Molecular docking model
AL SR JERR S -APP; B . KT E-PIK3CA;C; KIfil B E-STAT3, Note: A :3,4-Di-O-caffeoylquinic acid methyl ester-APP; B ; Cuneataside
E-PIK3CA ; C; Cuneataside E-STAT3.
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