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[Abstract] Objective; To predict the possible quality markers (Q-markers) of Arisaema Cum Bile in
the prevention and treatment of stroke based on ultra performance liquid chromatography-quadrupole-time-of-

flight tandem mass spetrometry (UPLC-QTOF-MS/MS) and Integrative Pharmacology-based Research Platform
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of Traditional Chinese Medicine (TCMIP) v2.0. Method: UPLC-QTOF-MS/MS was employed with the mobile
phase of 0.1% formic acid aqueous solution (A)-0.1% formic acid acetonitrile solution (B) for gradient elution
(0-3 min, 0.2%-5%B; 3-5 min, 5%-8%B; 5-8 min, 8%-10%B; 8-14 min, 10%-25%B; 14-18 min, 25%-
50%B; 18-20 min, 50%-70%B; 20-21 min, 70%-98%B; 21-23 min, 98%B; 23-24 min, 98%-0.2%B; 24-
26 min, 0.2%B) , the flow rate of 0.5 mL-min" and electrospray ionization (ESI). High quality MS/MS data
were scanned in positive and negative ion modes with scanning range of m/z 50-1 500. A local database of the
chemical constituents in Arisaema Cum Bile was established by UNIFI 1.8. Then the chemical constituents in
Arisaema Cum Bile were characterized by matching with the local database and comparing with the reference
substances and literature information. TCMIP v2.0 was used to obtain the targets corresponding to the identified
components of Arisaema Cum Bile and stroke, and the "disease-formula" correlation analysis was carried out to
screen the core targets by topological eigenvalues. DAVID 6.8 was used for enrichment analysis of Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway of core targets. According to the "five principles" of
Q-markers and combined with literature reports, the Q-markers of Arisaema Cum Bile in the prevention and
treatment of stroke were predicted, and the core components acting on these target genes were obtained.
Cytoscape 3.8.0 was employed to draw the network diagram of "medicinal materials-active ingredients-target
genes-pathways". Finally, AutoDock Vina 1.2.2 was used to calculate and verify the molecular docking between
the candidate components and the key targets. Result: A total of 76 chemical components was identified in
positive and negative ion modes, 85 core targets were collected for Arisaema Cum Bile in the prevention and
treatment of stroke. A total of 31 stroke-related pathways, 23 target genes and 9 main active components of
Arisaema Cum Bile acting on these genes were screened, and then we determined 4 possible Q-markers for
Arisaema Cum Bile in the prevention and treatment of stroke according to the "five principles". Conclusion:
The possible Q-markers of Arisaema Cum Bile for stroke are gallic acid, apigenin-6, 8-di-C-glucoside, apigenin
and cholic acid, and the target of these four components may be estrogen receptor alpha (ESR1).

[Keywords] Arisaema Cum Bile; ultra performance liquid chromatography-quadrupole-time-of-flight
tandem mass spetrometry (UPLC-QTOF-MS/MS) ; estrogen receptor alpha (ESR1) ; molecular docking;

stroke; quality markers (Q-markers) ; network pharmacology
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*®1 BEEENFERSH UPLC-QTOF-MS/MS £ &
Table 1 Components identified from Arisaema Cum Bile by UPLC-QTOF-MS/MS

U wEY t,/min Jr ¥ BTiER mlz m/zIZMAE 8/ppm (Rl
1 HEmR 0.50 CH,N,0,  110.0714.86.096 4.70.065 0 175.1188  -4.6 [M+H]"
2 R 0.51 C,H,NO,S  96.959 1.89.023 5 124.007 0 1.6 [M-H]
3 WER 0.55 C,H NO, 104.106 7.85.028 2 118.0860  -2.3 [M+H]"
4 B 0.58 C,H,NO, 162.0759.127.038 6.116.070 1.85.028 2 138.0547  -22 [M+H]"
5 ERR 0.70 C,H,O, 124.006 5.101.022 0,96.959 1 133.0132 3.0 [M-H]
6 JRuS 0.81 C,H,N, 163.059 8.145.049 2,85.028 2 136.0615  -2.1  [M+H]"
7 PR E 0.85 C,H,\N,O, 121.066 0.85.029 0 113.0342  -3.0 [M+H]
8 AT 0.98 C.H,0, 161.043 3 111.008 4.96.959 1 191.0185  -3.1 [M-H]"
9 WHIEIE 0.99 C,H,N,O 132.101 3.97.027 8.86.096 4 137.0455  -23  [M+H]'

10 5-523E-2 42 H Lk e 139 C,H,NO, 97.027 8.86.029 0 126.0545  -34 [M+H]
11 St E R 1.47 CH NO, 97.027 8.86.096 1 132.1015  -29 [M+H]'
12 B 1.68 C,H,N,O, 136.076 7.132.101 3.,86.096 4 153.0404  -1.8 [M+H]
13 AR 1.70 C,H,,NO,  179.0535.161.0433.101.0220 280.0654  -3.3  [M-H]"
14 X2 EEEE B R 245 C/H,0, 182.081 2.165.054 4,136.075 3 151.0544  -1.4 [M+H]"
15 acortatarin A 321 C,H,,NO,  163.061 0,145.048 4.85.029 0 254.103 3 3.7 [M+H]'
16 HKNER 3.50 C,H,,NO,  161.0433.124.0065.101.024 1 224.0762  -49 [M+HCOO]
172, 20K F 3 0k g 3.61 C,H,0, 166.086 0.120.080 3 149.0594  -1.8 [M+H]'
18 Rr" 2.59 C,H,N,0,  200.0130,110.023 2 243.0612  -1.6 [M-H]
19 &MLk 3.68 C,,H,N,0, 240.080 1,182.081 1.,164.070 3 2411291 -1.5  [M+H]'
20 5-FH3E-2-B Bk mg 4.42 C,H,0, 195.112 7.125.070 4,98.059 7 180.1016  -1.6 [M+NH,]"
21 1, 8-FE M iR 475 C,H,0 169.1332.,72.085 6 1932338 -1.9 [M+K]
2 BWET®mY 3.18 CHO, 151.018 1,125.023 1 169.014 1 0.6 [M-H]
23 5-pR U ARRRRE 5.05 C,H,0, 163.061 0,128.183 7.85.029 0 127.0388  -1.6 [M+H]’
24 5-FRHE-EZFT 5.12 CHO, 180.958 2.163.059 8.127.038 6 143.0336  -1.8 [M+H]"
25 (AR 6.05 C,H,,N,O, 188.0704.146.059 6 305.0971  -02 [M+H]
26 ZIRHENH 6.37 C,H,O, 214.106 7.132.080 3 141.0542  -28 [M+H]"
27 MRAF 3.52 C, H,N,O, 150.0645.134.0615 266.0884  -1.9 [M-H]"
28 X R FLI H R 7.86 C,H,O, 123.043 6.,72.080 7 139.0385  -32 [M+H]"
29 HFY 3.61 C,H,N,O, 150.0656.133.0535 282.0835  -1.1 [M-H]"
30 sachaliside 8.06 C, H,,0, 221.0656.161.043 3,128.034 4 371.1343  -12 [M+CH,CO0]"
31 KAl 8.72 C,H,,NO,  236.0916.120.080 4.86.096 2 288.123 4 1.2 [M+H]
32 BT 9.50 C,H,0, 128.034 4.,124.006 5.79.965 8 201.113 3 3.5 [M-HI
33 FFEEE-6,8-T-CHIEMEY 10.13 C,H,0,, 503.056 7.473.074 4.413.044 2.383.035 7, 593.167 2 03 [M-H]
353.092 1
34 TEH-6-C-a-L-BTRIAT 1025 C,H,O, 325.070 8.295.060 3.,147.043 7 565.155 2 0.1 [M+H]"
1l -8 -C-B-D - e 4 28] 4
35 FHHE-6-CL-D-MMmHE 1026 C,H,O, 563.140 0,353.054 9.117.033 8 563.141 1 0.7 [M-H]
2% -8-C -au- L- o 3L A1) A
36 Matr 10.75 C,;H,N,0, 221.0656.161.043 3.101.022 0.89.023 5 241.0823  -28 [M-H]"
37 2-REECR 11.07 CH,,0, 131.000 1.,113.000 0,85.000 3 131.0701  -5.0 [M-H]
38 H MR 1131 C,H, NO,  393.2904.391.2850.373.273 6 4642907  -1.1 [M-HI
39 HEb4THr 11.50 C,.H, 0, 514.277 8.496.273 6.407.279 9 595.307 5 0.5 [M+H]"
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U k&Y f,/min 7 F BFWER m/z m/zSEME 8/ppm (oAl
40 TR 12.22 C,H,,0, 178.839 9.128.034 4,124.006 5 187.0965  -2.7 [M-H]"
41 y-FAR I 13.11 CH,, 123.043 6.86.096 3 227.1870 -39 [M+Nal*
42 BLL 13.11 C,H,, 123.043 6.86.096 3 227.1755 -39 [M+Nal’
43 AR 13.18 C,H,,CLLN,0, 124.006 2.79.956 7 3222793 -0.1 [M-H]
44 IR ik 13.63 C,,H,0, 136.076 7.,126.021 1,120.079 7.86.096 4 209.1169  -1.6  [M+H]"
45 SRR 15.06 C,H,,0, 124.006 4.79.956 7 391.284 8 0.7 [M-H]
46 2-Wk I BB £ R IR 15.70 C,H,,0, 269.044 2.128.034 4.124.006 5.79.956 8 213.1697  -3.8 [M-H]
47 WETIR LM 1591 C,H, 04 126.002 2,124.006 5.79.956 8 197.269 6 1.8 [M-H]
48 BAKAl 1597 C,,H,NO,  337.2530.319.2422,134.096 5 4381297  -3.6 [M+K]”
49 ARG 2 U R 16.00 C,H,,NO,S  128.034 4.124.006 5.106.980 2 498.290 3 1.6 [M-H]
50 HEsE AR 16.17 C,H,,NO,  480.278 8.462.268 4,126.022 1 450.289 4 20 [M+H]
51 HE MR 16.56 C,;H,NO,  369.194 8.255.2105.99.044 1 466.327 7 1.6 [M+H]"
52 FEEERY 16.44 C,H,0, 225.012 0,241.034 4,201.023 5.,227.001 1 269.057 8 1.1 [M-H]
53 H B AR 16.81 C,H, ,NO,  430.2956.412.2851,337.2532.,157.101 1 466.316 7 0.9 [M+H]
54 ARl S IR R 16.95 C,H,NO,S 482294 0.464.283 7.201.164 0.126.021 9 500.304 2 0.4 [M+H]"
55 RO 2 SRR 16.96 C,H,NO,S 446.291 5.124.006 5.79.956 9 498.291 2 3.4 [M-HI
56 SEMHRR 17.02 C,,H, 0 344.259 0.96.959 4.74.024 2 407.292 1 20 [M-HJ
57 isoamericanol A 17.41 C,H,0, 383.119 8.281.043 5.221.065 6 389.1235  -1.9 [M+CH,CO0]"
58 SRR 17.70 C,H,,0, 145.100 8,105.069 7.91.054 2 300.289 9 0.6 [M+NH,]"
59 H & H 17.80 C,H,NO,  406.267 1.405.263 4.109.06 5 5103327  -0.8 [M+HCOO]"
60 WA R 17.88 C,H,NO,S  159.116 5.145.102 6,105.070 0 167.0862  -1.3  [M+NH,]"
61 XS AEH A 18.13 C,H, 133.101 1,119.085 5.105.069 9 1351168 -0.1 [M+H]'
62 " 18.12 C,,H,,0, 389.021 3,371.25 8.,353.247 3.363.163 9. 407.2741  -12 [M-H]
345.010 0
63 iR 18.44 C,H,,0, 131.0854.,109.101 0,105.069 8 300.290 1 12 [M+NH,]"
64 HE X AR 18.70 C,H,,NO,  296.2953.284.295 1,278.284 5 450.337 6 1.1 [M+H]
65 -l PukimR 18.83 C,,H,0, 336.268 1,300.289 5.97.101 2 4073267  -47 [M+K]"
66 VIR 19.16 C,H,,0, 280.301 0,132.101 3.,84.080 8 279.232 0 0.6 [M+H]"
67 KL 19.52 C.H, 95.086 7.81.070 8 105.069 9 0.1 [M+H]"
68 LN 19.53 C, H,, 147.116 6.119.085 3.105.069 8 149.1323  -1.0 [M+H]"
69 t+-Lkimk 19.56 CH,,0, 277.216 6.253.216 4.106.979 7 269.2535  -1.8  [M-H]"
70 EEMERR 19.71 C,,H,,0, 357.279 0.339.268 3,105.069 8 4152822 0.8 [M+Nal”
R Ry P 19.71 C,H,NNaO,S 345.278 9.343.263 6.327.268 4,311.236 8 522.285 6 0.5 [M-H]
72 JIFLE 19.79 C,,H,0 373.187 4.108.044 3.96.044 5 409.3428  -3.1  [M+Nal®
73 FERR 19.79 C,H,,0, 311.238 0.255.234 5,152.993 4 2552533  -2.5 [M-HI
74 H ARG ZHIHR 2021 C,H,NO,  416.3174.355.2649.184.073 8 488.293 5 1.1 [M+K]"
75 3-FRE-ONER 21.11 C H,,0, 225.2215.100.932 7 2712275  -1.4 [M-HI
76 IET N 21.48 C,H,0 255.2324.199.8502.134.893 6 2672902 -0.9 [M-H]

T+ B X R A B 1k
3.3.2 KEGG il B aH ¥ ik 85 4% 0 #E
b5 A DAVID 6.8 # 1T KEGG i i & 543 #7 , UL P<
0.05 R AH , 75 P JRUAH 5€ 38 % 31 45, Hirp 5 400 I
GPERI O 14 45 A Sh REAH 56 5 2 ARIHAE o6 5 4%

P IR AHE 7 2%

3.3.3 R EBIT AR L A e XA O
B 6 B R AT AR R G 3T, e B S50 >27 IR
149 1 53 A Ry A0 T8 1 1 43, DL 5 H R R Jom A s
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3.4 LT RO B S WA T AR AR
TCMIP v2.0 A5 IH g B2 7 2F 245 34 T % 9 A A &40
PERLY o A ETCM i J7 7V 8CHE e, DA IR pg 227 ok
KR AT R SR 113 8 5 R A R TR .
FE LAGIE A 38 N UE Sk 2% 0 0 36t 16 87 55 b KU G
Ao Xt 16 1 7 B H ) T LB T IT g B AT R
FK$E H A #R R T 3145 245 b4 19 25 3400 5T, s PRk
I RN R R L R U B2yl LN T T Y O
W ot TR AR BT 24 B 840 1) A 88 L 3 SR Y RSB
k. fE ADMETIab 2.0"' 4 if] 45 2 iR A X IH
T M B 1 DL ER AR M S S AR E S, LR 2.
Hor 1gS(S S Ak & W e 7K v B % fige B2 ) AR R 25 i
Vs fir B, H A B MR A -4~0.5 mol-L"'; 1gD (Dl 4
W 250 A 1gP (P o 43 e 2 550 ¥R 3R 259 18 K 43
Bt 2 50, 259 () e 4 1gD AF 1~3 mol- L™, i 1gP 7%
0~3 mol-L", & S0l i , 1 I 245 1) FL A 548 1 W i
VERL o o 24 J 4 4 T 0% 35 Al 2 00 A P9 1) 4 e
FCARHE ™= 9, DA o 1% 3 55 00 50 fA B I B2 A
(1N i R R NN 57 N A (ENE N (N i
JIF g B AR N B A R TR R 4RGE . R 2 AT IR T
2 TR #E-6,8--C-HI A AR TR R 1
7K G T R 50 R G R e 3k o3 3 A e AR B, EL
BCRAAT, AT AR Ry R R L B IE T U R AR AR .

*2 HEEEFAERSNELER
Table 2

Physicochemical properties of active ingredients in

Arisaema Cum Bile

T PE 4y 23 A H AR 2K 31 4> KEGG i % ) #il
162 5530 . 76234 HARHEP IR 5 BRI 1(AK1)
KR TR TFHE-6,8--C-H A BT e £t
A, B TR B1(AKt]) S fr 38 2 -6, 8- . -C- 7 %
AR ELA MM EZIK o(ESRL) B EF
MR TR E-6,8--C-Mi F BT TR R BRI .
B IE R AL i B b R T REVE T A
VM R G, AR OUE - T34 BARSE R . W
2 1l AL 344 5 11 B BRE o A R

3.6 CHEHARE (1 ESRI Sk T R AR B WM T
XPHe T S T i — 20 B I R B IR T LAY i
Ve bR A& W, 38 3 PyMOL 2.5 XF 5 i 80 45 5 1
ESR1(PDBID:SACC) /Al 5% & FIiR T £ %K-6,
8--C-HI A T R TR R 4B/ T 3T
A3 F R FURT AL X 42 2 G A L e 5 R B
MOEL, 255 RE S G0 i B LR 3.

#3 BHETEERENREYSXENGEANENEARRES
B &

Table 3 Docking parameters and binding sites of candidate

quality markers in Arisaema Cum Bile to key target proteins

Yk At

% lgs gD 1gP
LA -1.292 -1.913 -2.228
Jit -1.081 -1.195 -2.028
PR -0.446 -1.812 -1.709
B TR -1.220 1.343 0.645
% -6,8-T-C-H AT M -1.603 1.807 1.923
Fra R -3.606 2.704 2.769
538 KA 2 1y -0.974 0.142 -0.158
T -4.216 3.609 1.216
JIF i -1.490 1.568 1.783
FANARR -4.677 3.332 3.293
2 AR -4.759 3.893 3.359
i I -2.458 -0.633 -1.686
Xif 5 R A B TR -1.363 -0.547 -0.331
g -0.395 -0.681 -1.011

3.5 AT AL R0 I ROy - FAR A I - i 2
AEM L5 B P IR 5941 s (LA 258 (44
- 180 -

ke e g 4 4
/keal*mol™!
BE T -6.1 529 (LEU)-346 .LEU-387 . 4 %
2 (GLU)-353 A5 &k (ARG)-394

P E-6,8-—-  -10.4 J14% % (THR )-483 . #2 % 1% (SER ) -
C-Hi & H 512 K& Bk i (ASN )-455 . ARG-515
B E -8.9 LEU-391
JiEV -7.2  SER-512 .ARG-515,ASN-455
4 g

H R, W5 R ©og 2 i F T b 2 0
BN 1) 5 VRN S B Ay AT I 2 B R A T
RGBSRy 7 W 4 5 2 B R
AR, R ZH Y BT R T — A AR B,
S B A I DI e B R oy | R @ R
W20 o R WA DUR R AW/ oy 7 5 Ko+
Z AR EARAE I J7 AR Z5 G R AL, T i 3 5
AR, BN T RN EA
16 S A AL 259 o F 45 o b 2 0 VR AR
WS W W R B S B S e R 2
1 SEPRIT R BRSO IR YT T KR T 22—,
1B 1 JIC 38 B A 0T o 4 0B ok R UE BH AL Y YR T
B . I, R SCR A UPLC-QTOF-MS/MS | W 4%
2 P2 R 43 R 45 H R AR AR 25 G 0 T i I R A
TE YT KU VA I o A AR M o AT AT . A5 R
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K BAR T BLIG T o KRBT o B AR A 4 L (E
Y v 2 0V AR A 5 20 o JHL 24 5550 43 T R
TE 0 B T R BE — 20 (R P A S5 5 0E 5 i K 5% 4k
W5 o

AR H 58 R ]I F R X BALB/c /) B
i 2 v Jig AR LA VA 9T AR A e e ik A o s AR
i PR OFIT Ak R R i ot R A bl T 4 R
RN SR AR R IS B 2o i, A i gE R
3% 2 W]l o 52 m A% R SR R -E, H G 2
(Nrf2) .p53 FE PR Ay 3R 1k S H T Ui 0 66 PR 1 e 5%,
R/ Z R E AR S M & i R e, T
P R W S W A T 1 [ K R R Ul
AR . RAE S AU BURRAE 2 — TSR R -6,
8- -C- 7 25 il 1 AE Z2 b AR T 4 AN Bl P A R vh
AP RIEM . AR EM, fF K %K-6,8-—.-C-
76 R X 22 88 (LPS) 5 5 A BB 40 it 1 1fi 35 240
JiL (THP-1) A5 A€ 50 A% 20 B 4 0 H A 30 7R JT L X
Hoor W 40 A E (IL) <18, B R 3K 38 X T
(TNF) -« fIIL-1B8 %2 R 4 e N F B A T 14 1E
FHPO L AR O B ARG AR 05 DT IR 85 AR XAy 2 OF
HE— 2 1 R I B o ARG FE AR S SRR R 2R
A0, IR R GE R U R R IR T
(BDNF) i B, F — 25 il % BDNF- % 24 2 & 11 3%
fitf B(TrkB) - 5 BE UL B 3- 34 /45 1 3% 58 B (PI3K/
Akt) Fil BDNF-TrkB-2£ %4 Ji7 17 £k 8 11 3 il /240 g &1 3%
T 8 [ B (MAPK/ERK) {5 5 38 [ i 4 25 1 45 3
A Z R YT 25 LTk, OIR R AL v 0
B O 0 P B 43 B LR PR AR A B
AP EVE R B, BR R R IE 9T R RO AN 2 L —
B AR & 22 241 43 4 6] & #5897 80

FE M R0 T M A - E B TR -3 T 2 4
W 2% PG 23 4 B bR FE R, AK T Akt] \ESR1 5 44~
YRS (B TR TS ER -6, 8- -C-j 4 B 1 .
JEWR v 3 3R ) Z A R AFAE — 5 RHRE , B AR5 v K
HHSE90 0 Hoh ESRI R 4 4~ Wl 2 S AT 6 4 H0 A 2R
Ho HaoFxtiEg R Ens, B 44058 i ik
FVEM S ESRIUE HAHBEAE M, A B4 456t
fig, 4 00 ESR1 JZ M A 3R 97 v RUEY A% 0 H0 T .
KEGG i i & 5/ Hr & B, 0 pg B 3l 2ok 2 45 5
%2 5 KR YT I B . TR R I BR 2 B K b
AW B8 Wi RN R 0 3 [ A Ak R AR R ORI R
SRR AR 1 1 AR SRR Y K AR B il A
A A AR RO D B R LR IR T e Bk =, S
G 4120 b = W R AR AT (ATP) A9 72 A= 9 20, T

PR 28 JCHE T RIS 1T 3 845 . TNF {5 5 1 1
o4 5 Bhun A 5k 71 4 B il sh 1 2 B AR AR
24 0% A B Al M R A R, TNE 2K S B S 7 s, e
i A T i e AL b kB AR Y S/
Ji2 IO A48 L 3% Ak A SR I P T A R S R 2R R E R T
BIAE R T AR 08 /0N S 5 40 L TT DL A 20 0 R A,
8 5E FNRE O T, 5 B0k R A, T 0 S B A4
Jii 3 % 5 MAPK {5 5 18 5% 09 38005 A 6 PI3K/Akt
15 538 BTG 25 T I e I 1 o B A L L RE R 4
AE 7 A T R E R B AR R T IR
TC , FE R0 G e it 545 v kA E AR
[RISEMR] AL RAEAEATH EPE.
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