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Abstract: Objective To investigate the similarities and differences in the pathogenesis of ulcerative colitis (UC) from the perspective
of ferroptosis through bioinformatics, and to screen natural drugs that may interfere with UC, so as to open up new avenues for the
treatment of UC. Methods The data sets related to UC that met the screening criteria were retrieved from GEO database, limma
differential analysis was performed, and the differential expression targets of UC in active and remission stage were obtained. Targets
associated with ferroptosis were collected in the FerrDb platform. The protein-protein interaction network (PPI) of common targets of
ferroptosis and UC differential expression were constructed. Gene ontology (GO) and Kyoto encyclopedia of genes and genomes

(KEGQG) enrichment analyses were performed by R software for the targets associated with ferroptosis in active and remission stages

Yeks HER: 2022-11-21

HEEWB: EXAARFEEETH (81830115)

EZEINY: R (1998—), 5, (EEMLFIE, HIr R EES GBI THIL RSN . E-mail: gzzzz@88.com
«BIEMEE: x| % (1973—), 5, FALENG, #it:. E-mail: ltly2@163.com



- 2188 « PER 2023448 B54% BT Chinese Traditional and Herbal Drugs 2023 April Vol. 54 No. 7

of UC, respectively. The CMap platform was used to locate the natural active ingredient for intervening different targets of UC and to
find the traditional Chinese medicine (TCM) from which the natural active ingredients were derived by TCMSP. Results The
GSES53306, GSE38713 and GSE11223 data sets were retrieved through the GEO database, and 3985 and 659 differential expression
targets were obtained from UC active and remission stage samples, respectively. A total of 388 ferroptosis-associated targets were
intersected with UC targets at different stages. The PPI networks between ferroptosis related targets and UC related targets was obtained
by importing the STRING database, and 10 core genes were screened. GO and KEGG enrichment analysis showed that the response
to stimulation was highly correlated during the active stage of UC, and the response to cellular detoxification and metabolism of
peroxides were relatively advanced during the remission stage of UC. Neurodegenerative diseases-multiple diseases were common
signaling pathways between UC active and remitting stages. CMap platform screening results showed that daidzein, rutin, piperine,
resveratrol, myricetin, matrine, quercetin, progesterone, genistein, and emodin were the most likely natural active ingredients for
treating UC, and these active ingredients were widely derived from a variety of TCM. Molecular docking results showed that binding
energies of active ingredients and their corresponding targets were all < 5.0 kcal/mol. Conclusion IL-6, IL-1f and CD44 are the most
relevant targets for UC, which can affect the severity of UC through signaling pathways such as pathways of neurodegeneration-
multiple diseases, lipid and atherosclerosis. Ten active ingredients, such as soya sapogenins, rutin and piperine, may become key drugs
in treatment of UC and open up new avenues for the treatment of UC.
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progesterone; genistein; emodin
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740 TIL-6 IL-1 SR A S Ul 1E R 3R
BLARIRE UC KA M E BT IL-1B 20 ibid 2 AT i
TER SRR . (R IL2R KA, InELE A
JR B A0 R NPT, BIFFUER B IL-1B P 5 Hh PR L
Y1 R B AZ AT o WA R RE AT B IR R . I =R R
PEVIR, ARAE BRI TS K . A PEIRAE, B4 EE
14, s, IR IL-1B A/ 5 B g i =4 1L-
6 IL-8. MBIABEIAF-a (tumor necrosis factor-a,
TNF-o.) i1 58 i 41 i 5 £ 5 850l 18 i AR 4345 B g ik
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Table 2 Potential natural active component in treatment of UC by intervening ferroptosis

TN %> it

Molecule D iR 7k ;a; o Ktk *‘SE (kgzl,nf(flfl)

MOL000390 K& H7IT (daidzein) 25425 I, ®EH. LuiT. FL&. Mg, LEHR,  IL-6 —6.3
B PG 12 fepdy

MOL000415 T (rutin) 610.57 M. {R. AfEREE R, MEE, bibS. #Hik. IL-6 -1.3
B SRR SWAE. e BB LuiF. Il —6.4

HR. B2 EMR. RAR, AR W,
B MR E5EAE 76 MrhZy

MOL001592  #A#UI, (piperine) 28537 X IL-6 -6.1
IL-1B -6.1
MOL012744 HZE™E; (resveratrol) 22826 AL, FEK. LK% IL-6 -5.8
IL-1B -6.0
MOL002008 ##§# (myricetin) 31825  f&. MIMART. 2076, BT &M, PAMAE. & IL-6 -6.8
WOE. Wi B BT 23 g IL-1B -73
MOLO005944 {25 (matrine) 24841  #Z. ILER. #2LF. LER. A IL-6 —6.1
CD44 -6.4
MOL000098 #il f# % (quercetind 30225 it BH. A EE, MBE, L%, kW3, IL6 -6.8
& B Rk, 545, FarEs IR 4 IL-1B =7.0

A M. kLR, R, EIRSE 188 Bl
MOLO006214  #{&fi (progesterone) 314.51  ybilili. 4575 CD44 —6.2
IL-1B -7.4
MOL000481 #eBIAZE (genistein) 27025  HF. AP, WKZE. LEHE. BHHEZ 3 /525 IL-1 -6.5
MOLO000472 Ki#&Z (emodin) 27025  BEE BER. . SHF. KHE. HeE s, BAL IL-1B -6.8

ISR BT PG, 2R S65E4E 30 Fhrbzg

B 5 XAEMERSSZOERNSFXE (BEE8E<-7.0 keal'mol™)
Fig. 5 Molecular docking of natural active ingredient and core target (binding energy < —7.0 kcal-mol™)

PR AR, BRAET 5 JOEAM I TR R, K SHESMARAERIEN, 200 RNEE —E R
HREZHA JUERRIL, AMGEE PRI am gl N, KRR R A A 52, AT I IL-6
Bom A R RGN T, RIEREEMRRAE. 5 08 UC TEsi iRk, (E4E UC b 257
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CD44 S FE M 731318 Bl
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TSR S 5B . BT S Be FRAR I R
KA O R BT, BT FBUME N A
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JERSI, UC B (M3 sh ik o i A 2 5 i I8 v (g
FENPY, TL-6 {3t a4 i S R 3 B e a1,
AR DT I AR AU M B, TL-6 25 5| 2 CD44
EFRIE, IE R B i 29 TL-6, 3311 o ]
KRR e . AR R UC TEEh I
HE AR S H B0, 7F UC 3Hhi, K& IL-1p A
AU, WAz, EVEgniRET I, ROS
KA, N8 A= A B B35 e,

KRG H O K AR FE A R A AR
), e RKEHEBERNYREE R 2 —, AT
M TL-6 (3R, I H 0 g 28 5 4545 2 fR 3P 3L
SRE233, pT R —FRIEIR T RSB A, B
W T REFRAC IL-18 A IL-6 &, FHEBrHA
S JORE S SN T kR UC it 043s), H bR &
— PR BER AR, RILH 2R AEYEYE, W
RIS PLREAER . AW FL R I LSRRy 3 2 A
S35 7 Re L3 G R SRR R RN S 1 UC /MR
G IAREEIR, B N7l KM, B s
PRI SRR, RN N R &5 43 TL-6
(2 B B0, [ 2P RS — PP AR S AR DR 2 T 2R

e, HARIFMPEARPLRIERRT, ¥HAE
FANFANARIT UC B3, JTRRE. AR TERE R
K RA1E JORERAL R IL-1B. IL-6 (15 &P,
WMitg 2 & — P RSN A 4, FonT AR/
B A R P b E LR T, FFRRRA LI IL-
1B+ IL-6 /KB, 5 S8 35 S 10 3 B 0% 47
BHEETILER. %L1, LGR. MAS T H,
BE A1) 9 I A S0 R 8o 5 S 06l ] 5 5 4 B 0 T AR
AN I, K CD44. CD54 540 % 70 1
FIEE, WA BB EER, viE
WA AR IL-6. IL-1p Z540 i K 1 2 i 5l 7
T UC KIwS A, Wi 3 e —Fh) 2 AEE T 3
IR B RARE TR A DI 2o R R 1)
7R LAk UC AN R IMAERE IR, 22/ B
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RPN — RS, X UC R R 2SI
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IR SRS d KA ta s, R
AR /N R BE SO ANMIRE, BRI IL-18 KP4,
K RIEN AR AR — PR R R 2L
HY, RBE. Ry mE bR, GE UC iR,
0 Bl R ER SORENS . HRERH “ RERR-KIE R
BEEIATT UC, 45378 TIL-6. IL1P /KT K,
I HIRAR 45 W R AT 1 A BE el
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R S5 R, B AN IREATT GEDL 1B &
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AMATANT A BRI 5 HHIER IR I %
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VERIRIEE R, WA 70 B Pl i) = 24 82 T I R ATS
T B DFHIE R I VAT, A ] & HPHIE T2 .
HEEZGTE UC BRI RE R B MRt 25, anfar )
FERAE T B HR T R 25 516 UC 808
IR TR . AT IR G0 T ERSET T UC 1)
PEFIMLE], FEF TS EIETVRIT UC I RARTE
PERr o AERT BB BE T BORYRTT UC [FRER
25 BB L R SR R BRI, A 75 B IR 4R
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