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Abstract

Objective: To study the activity and the molecular mechanism of the active ingredients from Lycii
fructus against colorectal cancer based on network pharmacology and in vitro experiments. Me-
thods: The active components and corresponding targets of Lycii fructus were predicted by TCMSP;
screening colorectal cancer related targets by TTD database, Gene Card database, and DisGeNET
database; the common targets of Lycii fructus and colorectal cancer were obtained using Venny2.1
online tool, and PPI (Protein-Protein Interaction) networks analysis was conducted using STRING
database; Gene Ontology (GO) enrichment and KEGG pathway enrichment were analyzed by Me-
tascape website; MTT assay was used to examine the anticancer activity of the extract from Lycii
fructus against colorectal cancer. Results: 35 active ingredients of Lycii fructus were predicted,
with 121 potential anti-cancer targets identified. The 5 most promising targets based on PPI anal-
ysis were TP53, HSP90AA1, AKT1, MAPK1, and RELA. KEGG enrichment showed that the active in-
gredients from Lycii fructus mainly functioned via PI3K-Akt signaling pathway, HIF-1 signaling
pathway, and relaxin signaling pathway. MTT assay was used to examine the effect of the extract
from Lycii fructus on the colorectal cancer cell viability and its antioxidant activity. Conclusion:
Based on the network pharmacology and in vitro experiments, the possible antitumor targets of
the active ingredients from Lycii fructus were screened and their antitumor activity was verified in
vitro, providing a reference for the further study of the anticancer mechanism of Lycii fructus.

Keywords

Lycii fructus, Colorectal Cancer, Network Pharmacology, Cell Viability

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

PEFiil, 2020 4Bk 1930 J3HrH e B FIUT 1000 JREAESET [1]. Hrb, S5E M2 —ME il
(S 15 R R, A2 A BRES = KSR RE AN 28 KR IE AU T IR IR I 4E K, &5 B FR 3 IR i AR Rk,
Frez gl E N IR A i@ BE[2] . B T WLIRYA YT 45 B 1 TR FRUIBR . U7 A7 FERHia 745,
HA b7 2GR BiR T 4 Bl i £ e —, (HREEST 2RI, 45 B e 40 M0 = AE i 245
P, IS BURIRIGIT SR, BT AR EIEHECR[3]. BTGB BRIE R/ NIPUE 2
LY/BEREYI=]

Hikd 7 (Lycii fructus) 2 A BHE Y T 2 MiAd (Lycium barbarum L)l R sz, Wt E IR E 5 it
“HEWA e, HEERE R AM, BAEZRAEER, whtdl. iR, PR XOTEN
BRI ST R, Ak, TIESE[4]. MRS TR B 2. RIHE MR 2%, BT
EE] b RE AR A 4 DX 0 AR S IR AN S S AR AR AE 22 e, WA () R 3 XS R [ it P R AR AT A KNS
FUBRRIR . THEERC & 5 DLSCE 77 i RS 7 TR B3 2 R [5). IEAER, OV SCERIRIE MAd 2 88 14t
FeVEF, SR 55 (6] i B R A B 1 2H 25 3 W R TR AR 22 3 e 1ok 348 Jim A/ 240 Bt e 40 9 1 B 1 PR
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KA R A AT 22 0 RE 9 2 25 40 L R AR IR G SO S AR GOIGL IR L, iRl
XCT/GPXA4 %ifiifs 3 LI ML Bk AT T2 [ 7] AAC 2 Wl wl Sl Fil g o VEGF [3RIK, BRI & IEE 1,
ML 25 B [8] . MAC 2 WIS CXCL10 AT S i /s B S e B 4R 4, Sty DC Al #ls [ 3L
Thae, (2t Thl B4R IR 5703 VKL Tha/Th2 ~F-f, AT # LA iR e 71 [9]; 3B v 5 f 25 Kk
NI AT G SR U R A S R /D BR S RS IRAS [10155 B0 45 EL e I U 1 Y e AT 10
Wb, ARST SR W 2% 24 B2 53R 0 M MAC 3 P B P R S TR IR LR, DRI R Ah st
Rl 7 S T S BV I PSS L (e, Dt PR MIAC T B B 1 > T LSRR € K S
e

2. M5 5%
2.1, BUEEE

TCMSP %4 /% (http://tcmspw.com/tcmsp.php), Uniport & 1 #4# F (https://www.uniprot.org/), TTD %%
& (https://db.idrblab.net/ttd), DisGeNET ##f 7 (https://www.disgenet.org/), GeneCard % ¥
(https://www.genecards.org/), VENNY2.1 (https://bioinfogp.cnb.csic.es/tools/venny), STRING #i#f
(https://cn.string-db.org/), Metascape %4 /% (https://metascape.org/gp/index.html), 4 AS
(http://www.bioinformatics.com.cn/).

2.2. 8
AL ARSI B T ZAC R EMICARIUER A . 45 ERE i HCT116 fRA7 T FIM AR} sk

o

¥

23 UBEEE

FrfERL: Media; B RORVER: RITE /SO A ESARA R 101 RIHRIRGE TR
MBS G AR A PHS-3C 2 pH it FH#FCCRRIAE R AR AR TG-19 m gLl 1Y
JERMX AR AT B 28Kk 45 RE-52AA: LRV RANAES s TR BN IR 88 B PR A w5
RURTIRNL: AU BRI S A IR A A BgbriX: S<H BioTek Instruments 2275 MG 7R4H: FRER
K HHRF LIRS N LRETEARARAF

2.4. MEHIBFS3HR

2.4.1. MIRRFIEMERR S E R LR

PL “Hfc 7 ot A\ 2] TCMSP i 2, #2181 I AE %) H FE(OB) > 30% H 2524 #4(DL) > 0.18
bR AT I, 15 BMAC T (0H 0oy s FIARE I35 1 o WO % I A B8 545 ., FRFI Uniport 25 1
HHE P2 B0 AR R e On] B R R 2 R, MR AR N RIE DR, 73 M AT 35 P 20 R . ) 2 BR A R

2.4.2. EEGEREEGE
L “colorectal cancer” o< ] 73 A #E TTD £#E 2 . DisGeNET 45/ M GeneCard s & rh &k 45
HpiE Ao S, MR E B 245 EH e e R S S S .

24.3. HEEBR - EAREEIERMLE PPI
FIFH VENNY 2.1 X} i de 45 21 ()M AT+ F1 45 B 7w B0 O 4R, IR Venny B, BRI STRING
B EAEN S A - AT EAER MY PPI, WEYIFCN “Homo sapiens” , BEASE KT 09, H

)
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ROABME, ERUE A EAEMS, FRK IS NE] Cytoscape 3.9.1 BAFHEAT IIAL, FEHAT AN AT
LIPS L

244, BERS

KRG BN AZ SR FE K 3 N F] Metascape Hds e k47 2 K AR (GO) AL M7 D it ' 240 M AL S 2R 1)
HIHE R 40 7 R4 4 (Kyoto Encyclopedia of Genes and Genomes, KEGG){& 5 il % & #E 701 . GO % 18 4= 42
RAE(BP). 4L (CC) A S 73T ThRE(MF) =7 K Hi R LR R R R 2B i B, KEGG T 73 4
BRI PU R E R . B S ISR & 2 e SO BRTERREL.

245, MR - M5 - B - BRMNEE
12 Cytoscape 3.9.1 BUIFHIEE “ i - ilsr - BE L - Il I, ARYE N B 0 ih 220t
SR EFENEAL, N AOTEAER O, ARG BT RGBSy .

2.5. ApEiEFE

25.1. fRMEF

PERTHCH] DMEM S8R5 973 (7% 10% FBS. HHERMEEHR). B A ERERE T HCT116 41
BN CAAEHTINFAE 37°C IR, N G PRos e ) A4 40 AF 7R B 18] o S AT HE 2 10 mL Jo B B0
PR A0 i MR AR IR B S R, 1000 rpm 850 5 min,  E#ERS TAE G HEC—A 60 mm? 40
FiRIL, SO 3 mL DMEM SE 48537 k& M B0 L7 FiGW, WA 1 mL DMEM 583577 5L
BN, R A 60 mm® BE IR, 7R TAEA U745 N B A A BRRESE, BEE T 5%,
IR RE, 37°C oAl 74 h i 9% .

2.5.2. HpaER

R HCT116 200 Ha i 40 MRS £ 9 80% R T A4 4K o F RS 2 K B3 25 L Hp (1) 15 72 22 B 1% ), I PBS
B AN L mL R E R, R R3), BRI MG 74 1~2 min, H &
BT M AR B FF I 1 mL DMEM 573628 14k . ARS8 I S AT i B4l 2, SR U5 S R
T2 SRR 10 mL JEHE B0, 1000 rpm &0 5 mine B0 45 EFF LiEW, I 1 mL DMEM
Se At IR AL E RN . F) 100 mm? 40k R L N 8 mL DMEM 58 415979, BUE 247 MIgn i 1/3
o, 112 JANEIINES IR 100 mm? B592 I rp, fEE TAE G U725 X B R A A RRESIME, b
JEBE T 5%, WANEEE, 37 CIHEIMEE IR .

2.5.3. HRRAKRTF

A AL T X B KRS AN S5 B 4 HCT116, WRGERE R 1 EiE B3, IR 1L
DGREMIMAN 2 mL PBS i Pe i i . IIN 1 mL R I BE40 3 4 7005 i B 37°C 55 37 46 iH
16 2 min, SRJE/ECE B WS, HAASE, A 1 mL DMEM & 48592 54 kb, SRJ5H 1 mL
RO ST WRAT B 5% ILBE b (¥ 40 it el FE 56 4 JBa v, T T SR I 4 PR oSz BRI % 42 10 mL 25087, 1000
rom .0 5 min. 3 _EEWMASE, HEOEFRIMANE HARGAR 3 mL B ER, BRERSEREE
WA 2R O KRGS, B8 LmL. SEET 4CHRA7 30 min, FT-20CIRA1F2h, ARGk
¥ 2 -80°CUKAH T IRAE 24 h J5, FRREIRAFE 7 N PRI LR AT

2.6. it FHRIRER

B 20 g MRS RIZLAAC 2385 T, RERRE /K7y, BRI E R E 50°C, HETINHiE) 8 ho MRAMIACAN
ZUMRCHE T 5 A AU ek, TRONII PN 3 8 o A SR AT R AR LA AT R R 23 3ol (BN 7 A HE T

DOI: 10.12677/md.2023.133047 304 L2212 W


https://doi.org/10.12677/md.2023.133047

BT 4

AL B, I 70%MAL ZBECRRR L 1:25), #8521, BT 37°C/KIBHMNIRIEIREL 2.5 h, IR
JEHEAT AP PRI, R HET A R A P PO L P AT R AL, $REUR R R 30°C, ThE 100 W,
# 120 Hz, I [A] 30 min. HUZHOK EIE AT 0, F51E 3500 rpm 5.0 15 min, FFEVIIE, K
W N 28 RSN, RN 45°C L e, B RIRBURAHAKE OB, MOIRAE E. Fik
AR, DV —SUKTEBEE, ISR A IE. FIRZEBRN-80CUKAR ¥ ¥ 30 min, ¥ kT AL
A 30 min, AT TR 36 he THRSERE, BUHERBIAR, KA.

2.7. MTT ENEMEETE S

B FE R 4 5 x 10* AN /mL [ B0 HCT116 4iifle, 434L 100 ul #:50F 96 FLES IR, #59% 24h B
ZYNENGEESE 4. IS 0mg/mL. 1 mg/mL. 5mg/mL. 10 mg/mL. 50 mg/mL. 100 mg/mL ¥ )
AR AT LM AC AR SR ) B R A 1R R A, IR E T B RS, BNRE AN E AL TN R
FeMaT, HiFRFAN 37°C. 5% CO,. 48 he HiFRsgmifE, MWUHBEFRM, #EfLINA 10 uL 5 mg/mL MTT,
MEHEFE 4~6 h, WUE LB E ML 150 uL DMSO, #EKE ¥ 10 min, 7E 490 nm 3K ALK % B (OD)
5, HIHEAXTAIME 7). AR AR N(INZ4 OD — =% OD)/(Xf /2 OD - 7% 1 OD).

3. &R
3.1. MEHIBETMLER

3.1.1. MR FiE MRk 5 ik
7 TCMSP g FErb DL “Hyfd 77 kst ir i &, T DAREDRIHE OB > 30% H AL 592K
PE DL >0.18 (b5, ik ®) 35 MG (L 1).

Table 1. Main active ingredients of Lycii fructus

F*® 1 MR FEEERMSRS

Mol ID B4y OB (%) DL
MOL001323 Sitosterol alphal 43.28 0.78
MOL003578 Cycloartenol 38.69 0.78
MOL001494 Mandenol 42 0.19
MOL001495 Ethyl linolenate 46.1 0.2
MOL001979 LAN 42.12 0.75
MOL000449 Stigmasterol 43.83 0.76
MOL000358 beta-sitosterol 36.91 0.75
MOL005406 atropine 45.97 0.19
MOL005438 campesterol 37.58 0.71
MOL006209 cyanin 47.42 0.76
MOLO007449 24-methylidenelophenol 4419 0.75
MOL008173 daucosterol_qt 36.91 0.75
MOL008400 glycitein 50.48 0.24
MOL010234 delta-Carotene 31.8 0.55
MOL000953 CLR 37.87 0.68
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MOLO009604 14b-pregnane 34.78 0.34
MOL009618 24-ethylcholesta-5,22-dienol 43.83 0.76
MOL009620 24-methyl-31-norlanost-9(11)-enol 38 0.75
MOL009621 24-methylenelanost-8-enol 42.37 0.77
MOL009622 Fucosterol 43.78 0.76
MOL009633 31-norlanost-9(11)-enol 38.35 0.72
MOL009634 31-norlanosterol 42.2 0.73
MOL009635 4,24-methyllophenol 37.83 0.75
MOL009639 Lophenol 38.13 0.71
MOL009640 4alpha,14alpha,24-trimethylcholesta-8,24-dienol 38.91 0.76
MOL009641 4alpha,24-dimethylcholesta-7,24-dienol 42.65 0.75
MOL009642 4alpha-methyl-24-ethylcholesta-7,24-dienol 42.3 0.78
MOL009644 6-Fluoroindole-7-Dehydrocholesterol 43.73 0.72
MOL009646 7-O-Methylluteolin-6-C-beta-glucoside_qt 40.77 0.3
MOL009650 Atropine 42.16 0.19
MOL009656 (E,E)-1-ethyl octadeca-3,13-dienoate 42 0.19
MOL009665 Physcion-8-0-beta-D-gentiobioside 43.9 0.62
MOL009677 lanost-8-en-3beta-ol 34.23 0.74
MOL009678 lanost-8-enol 34.23 0.74
MOL009681 Obtusifoliol 42.55 0.76

3.1.2. #DOE S IHIE

XPVE T R AT RO A TN, A3 H) 202 AMERRE AL, DUAIE “HAd FiEtERL sy - BE R A,
B8 234 N, 389 S, PR, p- SRR E S AR B E I EE R Z, 73 ai) 0y 148, 36
A1 30 4.

7E TTD %4 22+ DL “ colorectal cancer” Jy #1715 21 93 /M4 £ ; /£ DisGeNET %k ¢ H LA “ colorectal
cancer” N5 EER], Tk Score > 0.3, 1551 702 ML 5 ; 7E GeneCard i % T LA “ colorectal cancer”
kR, 1% 2% 17 )9 Relevance score > 10, 153 1533 AN i . % Fr 3K 45 AT k474 I 22 5155 2073
AN A5

SRtk — 2 B A AT RN 4 e P SR R BE A, RSRE A AC (1 202 ANEE s S5 B 1Y) 2073 ANEE
RALER, R3] 121 AT Re S MAC TPuas B AR A G HIBE s 18 String HR EME T 121 MRS
PPI M 4%, F40dE 5 N Cytoscape 3.9.1 #fF, BEATMZS T, B 121 AN7755, 511 2%%34. % CytoNCA
HEATIRAN T, 753 10 M OEE A2 58 TP53. HSP9OAAL. AKT1. MAPK1. RELA. ESR1. TNF.
FOS. MYC. MAPK14, W% 2,

3.1.3. GO 9 B KEGG B EESTER

FIH Metascape Hds e xf Al OCHE gk AT AE W B 42 23 F 41 Dhse 3 DT GO 40, M4k
RIEJG 1 P AE 7> s FEHE A AT 10 1925 B mARIE, i 1.
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Table 2. Key target network node parameters
2 KPEHaMETREH
LipaY PEAE S REH O B o
TP53 38 1839.7869 0.5116279
HSP90AAL 35 1380.5483 0.52380955
AKT1 30 916.9795 0.49327356
MAPK1 29 759.0952 0.5045872
RELA 26 513.2753 0.4888889
ESR1 25 603.83466 0.4845815
TNF 23 893.4888 0.46413502
FOS 22 593.25616 0.48672566
MYC 22 303.99597 0.47826087
MAPK14 20 287.47958 0.4680851
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Figure 1. GO analysis of target points for the treatment of colorectal cancer with Lycii fructus
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1. IS FRTTEEMERRR GO
X H AR 10 ML kUHET KEGG JHER & S0 M, ik thHE4 ST 20 2538 #E (P < 0.05) (A /]
=3 L]

2)o WA, FEW KIEAEEK . PISK-AKt {5518 . HIF-1 {5 58K, MibRE 5B,
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Figure 2. Analysis of KEGG pathway for the treatment of colorectal cancer with Lycii fructus
B 2. Wi FIaTAEMEE S KEGG B 571

3.14. "R - BT - B - R MEERE

HR4E Cytoscape 3.9.1 BRI “Pdi - B - BB - @B WL, wnlEl 3 s, 35 ANE PR 7T
I 121 MR AT BOE I 20 S5 TSmO EMEA, UM TRl RRIEE 2 k. 2L ZiE A
SiEMENRERRE. LR EER R 5 MEER S ORI R . AR, TR BTSSR
HWR, W3,

3.2. FHMLRIEIELER

FIFZARIZIRT HCT 116 ZRBRYE H1A0S200

N T BRI X 4% 2 R 2 (VIR AT 45 58, FRATTRI 2 BEX MOAD 1 S TR R AT HR L, IR A AR
FUA I AT T, SRBORIAC T (O RLAR Y . SR MTT 3300 58 AN [ B B8 M A0 AN 20 M A LR A% &5
JE 2 HCT116 yEPERsZm . a4 Fros, PAHIRCEREU XS HCT116 4ifvs 7135A — e MisfEH, H
S AT AR U (1 I SR AR T DM A AR U o

Table 3. Network node parameters of main active ingredients in Lycii fructus
3. MRRFEEFHERIMET SSH

% FEE A FE O o
L& 148 27156.375 0.575
B2y S 36 6881.4004 0.39593115
o 30 5780.076 0.38685015
BTG it 27 3230.6094 0.34468666
WHMER 23 1881.4994 0.34752747
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Figure 3. Network diagram of “disease-component-target-pathway
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Figure 4. Effect of Lycii fructus crude extract on the viability of HCT116 cells

& 4. 2 sEi24%t HCT116 ZRBESE RS0

4. g

W 4 24 AT DAE 7> T /KT AL S 2 8L R 2l BRSO K T RENLA], SR 4E25%) - #E
- PR A EAR R AR, VBB RSB 4R At 138 2 07 [ [11]. ABE AU 2R A 134 188 Mk
R, MRS R 35 N EENEVERMy, BIEWBIR . -0 MG SRRy Herh, MR
PR G, CRIE IR SE B S5 2 Al T AR I [11]: -2 SR —Fh & B B ) 5
B, BADR. TR LG ESE[12]; BERRAT ZAETRE. SMERMI AR, Xt

B AP B S —E M A (23]
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IS LR 2T, 35 M E T Lodid 121 ANMELESE S S 45 B AR DG . ARIE F AN S H T LATR )
TP53. HSP90AAL. AKT1. MAPK1. RELA &Mt 1077 45 B B e i . TP53 %
IR AR A, AT, S S AR AR T, BUE R, 5 A i KA B A
KRIFVER[14]; HSPOOAAL /& HSPOO FI N iss SRk 01, 15 e i it A2 FR R 5 — R 41 g JE R 3%
ik, FFREARIEMIRE R . R BRI Z5PE[15] [16]: AKTL fE4 b A2, W2 PI3K/IAKL 155
T SNV ) AR P A, JCE W R A SR A I U ) 22 A R R DTG £ 3 e R 4 i P A
BEFEAI 55 [17]; MAPKL Bl ERK2, /& ERK {5 50 B (1 S B 0, Hol ik i R 40 805 J o 40 P Jo %
FUAAAZ, TSRS T Ui I8 % R AL 5| A 2 P AR D RE R AR AL, AN A T A
B4 [18]:; RELA XA ¥ p65, J& NF-«B FEsk R F 1) — N EEH Gy, RS Fh AR B
7 R £ ) T e A ORI B R ) S 2 7 [19]

GO /iR, MfC 7 Z R ¥ S EUEIT S5 DNA 45 51 B AR gh sk, #3%
VAT . MBS A R KIEER . I\ KEGG &M@k E, Ml TR ISERE. fi
RS EN KB REREAL . BE R I R AE TR AGE-RAGE 15 5@ M. I FI M AE . L BUR - ZARE0E .
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