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Pharmacological Material Basis of Fuzheng Kang’'ai Formula II and Its Mechanism in the Prevention

of Colon Cancer Based on UHPLC - Q - Orbitrap MS / MS and Network Pharmacology
ZHOU Minhua',JIN Jun',WANG Honggang®,CAl Dake’,HUANG Xiaoxia',LIU Xijuan',YU Jinghua®
(1. Guangdong Hospital of Integrated Traditional Chinese Medicine and Western Medicine , Foshan ,Guangdong ,China 528200; 2. Guangdong
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Guangdong Provincial Engineering Technology Research Institute of Traditional Chinese Medicine ,Guangzhou ,Guangdong. China 510095 ;
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Abstract: Objective To investigate the pharmacological material basis and mechanism of Fuzheng Kang'ai Formula Il (FZKA 1I)
in the prevention of colon cancer. Methods The total ion flow chromatogram of FZKA Il water extract was detected by the ultra —
high performance liquid chromatography quadrupole - electrostatic field orbitrap high — resolution tandem mass spectrometry
(UHPLC - Q - Orbitrap MS/ MS). The chemical components of FZKA I were identified through a self — built database, the
fragmentation pattern of the reference substance, characteristic fragment ions, literature reports, and analysis by Compound Discover
3.2 software. The chemical components of FZKA Il were screened through the Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform (TCMSP) database and the Swiss ADME platform. The component targets were obtained through
the Swiss TargetPrediction and PharmaMapper databases,while the disease targets were obtained through the DisGeNET, GeneCards,
and OMIM databases. The key targets for FZKA I in the prevention of colon cancer were screened through the String 11.5
database. GO enrichment analysis and KEGG pathway enrichment analysis were conducted by the Omicroshare platform to predict
its potential mechanism. AutoDock Vina v4.2.6 sofiware was used to perform molecular docking between key components and
targets, and PyMOL 2.4.1 software was used for visualization of molecular docking. Results A total of 128 chemical components
of FZKA 1I were identified. The main active components of FZKA 1l for the prevention of colon cancer were quercetin,apigenin,
luteolin, kaempferol and genistein,and the key targets were SRC and glycogen synthase kinase 3B (GSK3B), cytochrome P450 1B1
(CYPIB1), matrix metalloproteinase — 9 (MMP — 9) and protein tyrosine kinase 2 (PTK2),and their mechanism might be related to
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cancer pathways, pathways of MicroRNAs and proteoglycans in cancer, human cytomegalovirus infection, etc. The results of molecular

docking showed that the binding activity of key components and key targets was lower than —7 kcal / mol. Conclusion FZKA I

treats colon cancer through multiple components, pathways, and targets, which provides a scientific theoretical basis for guiding

clinical medication.

Key words: Fuzheng Kang’ai Formula II ; colon cancer; pharmacological material basis ; mechanism ; UHPLC - Q - Orbitrap

MS / MS;network pharmacology
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Tab.1 Identification results of chemical components in FZKA II water extract
il A A LEE {w.ﬁm EFuri —HATHRA 1%% ZRBFRA % PPS L
(min) (x107°)
1 adenosine R CHNO, L2 [M+H] 268.10382  -0.785 136.061 68 A FROKEE  ERR
2 caffeic acid kiR GH0, 3.48  [M-H] 179.05518  1.367 87.00720,71.01231,59.012 34 AR &k Akt
3 protocatechuicacid — RILFE C,H0, 4.44 [M-H 153.01822  -0.099 109.028 12 T B A
4 3-hydroxy - 4 - me- FAHER CyH 0, 4.96  [M+H] 19506523 0.229 177.053 73, 163.038 80, 149.059 56, #A Ahtk
thoxycinnamic acid 135. 044 04, 117.033 65, 89. 060 04,
72.93763
5 4-hydroxyhenmoic  EEXTR G,H0, 6.01 [M-H 137.02313  -1.319 93.03329 N3 Bx
acid
6 isosakuranetinl FRRE CeH,.0s 9.35  [M+H]" 287.09131 -0.314 269.128 08, 251117 95, 209. 107 09, # & S kS
105.070 40
7 7-hydroxycoumarin 4% 76 A B C,H0, 9.74 [M+H]" 163.03897 - 0.004 148.973 77, 135.043 93, 103.054 50, &R EALL Ahki
89.039 02
8 naringenin Wi E CsH,0; 10,97  [M+H]® 27307568 -0.256 171.028 76, 153.018 20, 147.043 95, F & & Sk
119. 049 39,91. 054 63,67. 018 62
9 scopoletin ALENE C,,H0, 10.99 [M+H]® 193.04968  0.145 175.038 85,161.05962,133.06479  ZAAA FE £
10 ferulic acid GRS CyoH,0, 124 [M+H]® 19506538 0.998 177.090 91, 163.075 59, 149.059 66, # A &K FREE
145.028 61, 135.080 29, 117.070
200,89. 060 01
11 kaempferol -3 - LEB3-0-% CH,0, 1148 [M+H]® 595.16632  0.964 577.392 88, 559.150 02, 541.132 93, F k& Sk
rutinoside A 523.12701
12 cyclopamine N C,HNO,  13.85  [M+H]® 412.32123  0.543 411.200900,396.289 64 EIE: kX
13 kaempferol eSO CysH,04 13.88 [M+H]® 287.05505  0.035 259.039 72,231.065 40, 213.054 84, ZAEL FHE
181. 049 58,165. 054 75,153. 018 23,
123. 044 24
14 genistein A CysH,0s 15.18 [M+H]® 27106003  -0.070 271.060 00 EN N9 Sk
15 eriodictyol g ScA) CisH 04 1521 [M+H]® 280.07074  0.261 243.065 23,215.070 21, 169. 064 80, # 3% Sk
149.023 33
16 hesperetin BEE CeH,04 1543 [M+H]® 30308652 0.678 285.075 04, 177.054 64,171,028 712, #K Sk
153.018 22, 117.033 84, 89. 038 97,
67.018 54
17 thoifolin iR C,H,0, 1548 [M+H] 57917151 1171 433112 92,271.059 88, 153.018 11, # k& Sk
85.028 97
18 rutin’ FT CH0, 1558 [M-H] 609. 14792 300.027 92 S FBE
19 quercetin WEE CH,0, 1584 [M+H]" 303.04996  0.031 303.049 80 EN N9 Sk
20 rhamnetin AE% CeH 0, 16.44  [M+H]* 317.06567  0.091 302.04211,274.046 75 EA N9 FHE
21 picropodophyllotoxin -~ $2G4% Cy,H,04 1782 [M+H]® 41513876 0.038 415.13727,135. 044 07 HNHE N3
22 luteolin KBS % CisH,05 18.74  [M+H]" 287.05493  -0.085 269.080 96,241.048 97,213.054 72, ZAE%L Sk
171.02879,153.018 19,135. 044 13
23 apigenin % CH 0, 20310 [M-HI"  269.04565  1.200 225.05467 ENER 4%
24 5-demethylobiletin - 5 - £% -6,7,8, C,H,0, 2168 [M+H]® 38912274 -0.910 374.099 73, 359.075 87, 341.065 28, #K Sk
3.4 -EF4 331.08224,316. 057 13,215. 018 39,
S ) 197.008 1
25 linolenic acid T kB CgHy,0, 2.3 [M+H] 279.093 02 251.069 93,233.059 71 EFR B
26 lancemaside C CeH0, 22,68 [M-H]"  1219.576% 047.377 08, 585.377 32,407.333 95, %4 Ziets

113.022 94
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Continued Tab.1 Identification results of chemical components in FZKA II water extract
) L, REeRo ) #E L . o
S freas R34, (‘“ | RHRA CaEEAE S “AEFRE A [P 3L
min
2 tetradeca - 4,12 - di- HRMRE C.HO, 2269 [M+H]* 23513258 -1.237 217.15833,199. 14783 x5 i3
ene - 8,10 - diyne -
1,6,7 - triol
28 foetidissimoside A CoH0, 2322 [M-H]"  1057.52405 647.380 86, 585.385 25, 407.331 94, %4 ERE A
113.023 14
29 atractylenolide Il aAAEI (y5Hy0, 2379 [M+H]’ 24914832 -0.807 231.137 86, 203.127 20, 163.075 26, @K %4 RS ES

119. 085 71,105. 070 18,91. 054 61

E R W A RS RN

Note:* refers to the identification by the reference substance.
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Ji 988 Y SRR 1 33 TR LI 2,

762 33 95
85. 62% 3.71% 10. 67%
P AL A

B2 FZKAI AT ERENXERE R ERE
Fig.2 Venn diagram of the key targets of FZKA 1II in the

treatment of colon cancer
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(KDR) g5 Z A AE KR 742K IR(IGFIR) .CCNB1, ##
7~ bR BE S AT B FZKA 11 757 VAT 45 W 9 00 A% 0 1
R, UL 3,

KA Y GO B 4R T A KEGG 18 1% & 44347
i F Omicshare -5 % 33 A~ ST 5 3E 1T GO = &Mt
5 KEGG i [ & 45341, IF X 1 20 45 5 45 43 A 45 R ik
TPl Ak o i 4A AT, A= W) B R v M A= W B 1)
P77 (GO:0065008) | & 77 5 i i 38715 (GO : 0080134) |
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Fig. 3 PPI network of key targets of FZKA II in the treatment

of colon cancer

0003824) . /N3 F 45 4 (GO: 0036094) 55 5 f 5] 4B 1]
T, AR 2 A 2 P R R DX 5 S 4y R A A
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ST ELAE B RSy, e 2445 31 22 A6 Mo 5 334
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FETE PR — SRR — 4% (B 5) 25 SR R, J
i 3 S R A 8 N HL AL, JEIE Y MicroRNAs & 4E 6 />4l
S JERE TR B RO A SN A I S sy Gl
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GO:0098590 plasma membrane region ] MicroRNAS in cancer [ ]
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GO:0044425 membrane part [ ] Human cytomegalovirus infection ®
G0:0045178 basal part of cell . s VEGF signaling pathway { . ""““’3""'*‘"
G0:0120025 plasma membrane bounded cell projection L] ® 25 Axon guidance | L] ® 4
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Fig.4 GO enrichment analysis and KEGG pathway enrichment analysis of key targets of FZKA Il in the treatment of colon cancer
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Fig.7 Visualization of the molecular docking results between the key components and targets of FZKA II in the treatment of colon cancer
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