HARBEE AT KEMEREERN IR
o, 2 OF4 B
UHrasEE RIS R AR, B EORTE 8300115 TETEEEE RIS B, BB AT 8300005 SHTER AL
HHS SRAHARE ST E, SEAKRF 830000; “HrimEERlREE =INIKE M, SEARFT 830011
WO ORGSR PR AR T (RIFRBRTF ; glucosinolates, GSL)YAYT 4 E P4 9% (inflammatory bowel
disease, IBD) F{EFNLA. FIFHASLEIRZETRAS 1BD M GSL (M7EFSE A, H5 FBCCHE, WEEAEME
MZ%, HMH GO 1l KEGG &5/ Hif 7 IBD RO AERE o G 70 70 98I GSL A % T A4 By 3-
WG| WL LR 1 (glucobrassicin, GBC) Si%-0 A sz IS5 G e . FHHIRMEMR RN L IBD /N, &
MRS SRR 4r . WiEiE . AL IATERE T-a (tumor necrosis factor-o, TNF-a) ZE4A A T
Ko A R A I N 5 L e 0 B e R B 2 M BE I 5E 72 (enzyme linked immunosorbent
assay, ELISAD 6l i5 2 4% (lipopolysaccharide, LPS )75 5 '~ i 4 B i TNF-ofll H 40 /v 2 10Cinterleukin-1,
IL-10) /KF. 133 IBD 5 GSL 22 8EHE 1 92 4~ GO DRe s Hr R BT RAE IR B I a1 55 2 Fp A
Y25 IBD K ReiifE, K48 T R La (topoisomerase 11 alpha, TOP2A)D | 4H i Ji 1 25 1 i i 14
W 1 (cyclin-dependent kinase 1, CDK1) . 4ilffifs % P4502C9 (cytochrome P4502C9, CYP2C19) %% 10
/> GSL 97 IBD %0 s KEGG &AM OGRS B BE Oy TRP JBIE SO0/ BUA T8RS 70 7042
IR GBC 5% 0L i A BF IS itk . . i GSL 41l ek /s B T B M B2 O 5 /) SR (S A
I AFAE AL, 3% BRI A DAL 17> (P<0.001) ; BRI TNF-o55E 40X 17K~ (P <0.001),
Fh i IL-10 7KF (P <0.001) o 7E 20~300 pmol/L ¥ FEVEFE N, GSL ik A\ 45 B g i 4 i ss 5, #i LPS
720 TNF-a43i, Jhi IL-10 7KF. BAES5RFH], GSL wlfgilid #f) TOP2A. CDKI ZHEARKIE, 4
NERSIE ) RN S, G SOREME AR
R BURATATRETE: AOEMERR . GiEREIE o T
K-S R284.1; R319 SCERAFIRAG: A

Study on the mechanism of glucosinolate in treating
inflammatory bowel disease
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Xinjiang Medical University, Urumqi 830011, China

Abstract: The purpose of this paper is to explore the mechanism of action of glucosinolates (GSL) in common
head cabbage for the treatment of inflammatory bowel disease (IBD). Using public databases, this study obtained
the targets of IBD and GSL, took the intersection of the two, constructed the protein interactions network, and
analyzed their potential targets for the treatment of IBD using GO and KEGG enrichment. The binding energy
between glucobrassicin (GBC), the active monomer component of GSL, and the core target was verified by
molecular docking. Mice models of IBD were established with dextran sodium sulfate, and their disease activity
index scores, intestinal permeabilities, intestinal tissue tumor necrosis factor-a (TNF-o) and other cytokine levels
were detected. The proliferative activity of human colorectal adenocarcinoma cells was detected using a kit, and
the levels of TNF-a and interleukin-1 (IL-10) released from this cell induced by lipopolysaccharide (LPS) were
detected by enzyme-linked immunosorbent assay (ELISA). Ninety-two intersection targets of IBD and GSL were
obtained. GO functional analysis indicated that various biological processes, such as regulation of inflammatory
response and modulation of kinase activity, were involved in the developmental process of IBD. Ten targets for the
treatment of IBD by GSL, such as topoisomerase Ila (TOP2A), cell cycle protein-dependent kinase 1 (CDK1),
cytochrome P4502C9 (CYP2C19) were obtained; In the KEGG enrichment analysis, the pathways with higher
relevance included TRP channel inflammatory mediator-regulated pathway. Molecular docking showed that GBC
had better binding activity with the core targets. The medium and high dose GSL groups slowed down the weight
loss and improved the condition of mice, such as loose stool and blood in stool, and significantly reduced the DAI
score of the model group (P < 0.001), lowered the levels of cytokines, such as TNF-a, in the intestinal tissues of
the mice (P < 0.001), and elevated the levels of IL-10 (P < 0.001). In the concentration range of 20-300
umol/L,GSL promoted the proliferation of human colorectal adenocarcinoma cells, inhibited LPS-induced TNF-a
secretion, and elevated IL-10 levels. The above results suggested that GSL could attenuate the inflammatory
response of the mouse intestine and alleviate the symptoms of inflammatory bowel disease by inhibiting TOP2A
and CDK1 protein expression.
Key words: glucosinolate; inflammatory bowel disease; common head cabbage; molecular docking

RIEME (inflammatory bowel disease, IBD) IfifK £ R NIZE JAE #fH . MLE
S, S MAE G RE R IERIEER, EE NP B (Crohn disease) Atz
S5l % Culcerative colitis) Mo HRE R M AR BIAA, 5 BEME, FEREE . B S0,
JERGEAE 2 P R SR LRI, SOETERA R AN, A SRR o BT, sk, X 4% . IBD
WA AEROA N AE I I 45 B R B D R, W R A TR R SO R e PR 6 T 294 22



AIKMTRIE . Wl B TR SN G A 712855, (EX LE 25 MR ad& I VE B R RR, 7B
& Z = ren. R BB G PR AL A B SNB),  #sR— Rl A R
DRI A58 Y]

SR AT (FRIFRBREF; glucosinolates, GSL) 245 BkH M i & B & i A M0is
JRM.  CRFSRS) B <R, REEEE, BEAHE, fmBL 63, MEfte, Ko
FERA . CRIRIBAGE, JEATEBIE . AR B MR A SOk g
ZEERHIE GSL 23 iRl : IR GSL 2915 58.4% (3-FEL AR UM T BE AR 145 A5 % GSL
2115 41.6% (- LA SE) , DA 3-M[ MR LG 1 (glucobrassicin, GBC) A 3B,
DALY, GSL KHACU - AR 2 . b JUsa b, 9 i iE maese e,
GSL i BV AEREN N, BB AR, T i1 &4 SR, {2 GSLRIT
RIENEWE VR B o> THLRIIT FEL D, Bz Segn . ik, EREAET TR b, AHT
FEH FH 46 25 PRAETTVE A 73 5 X HEEOR, 306 GSL 697 IBD HITEAEAE FINLERHEAT T, 3
REX SR G R AT SCIR ISR, AR IBD YR YT HIA SR B B .

1 HR5FE
L1 BIRERKRHE

HHEE: PubChem Chttps://pubchem.ncbi.nlm.nlh.gov/) ; SEA (http://sea.bkslab.org/) ;
SuperPred Chttp://prediction.charite.de/) ; TargetNet Chttp://targetnet.scbdd.com/) ; GeneCards
(https://www.genecards.org/) ; OMIM Chttp://omim.org/) ; CTD Chttp://ctdbase.org/) ; Venny
2.1 (  https://bioinfogp.cnb.csic.es/tools/venny/index.html ) ; (/S SR
(C http://www.bioinformatics.com.cn/ ) ; Uniprot C http://www.uniprot.org/ ) ; RCSB PDB
Chttp://www.rcsb.org/) ; CB-Dock Chttp://clab.labshare.cn/cb-dock/php/blinddock.php ) ; STRING
(https:/string-db.org/) ; Metascape Chttps://metascape.org/) -

B AF: Graphpad Prism 8. Cytoscape 3.8.2,

1.2 EB{EE

CoDa %4> H &7 1X (32 [ Bio-RaD 2 7] ); GelDocXR HUHE A% 43 H1X ( 35 [ Bio-Rad
AT 3 Axio Vert. Al BIHOG{H B s ({8E ZEISS AF]) ; Centrifuge 5810R ALK &
HESOML (H2E Eppendorf A7) 5 SM-CJ-1D BUERANE 1§ TAES (RSB ABR AR,
BSC-11001IA2-X B4 4t QLR ERHZ W B A IR A D 5 RI-150 B 37 °ClE TR 3%
7548 (3E [ Thermo science AF]) .

1.3 FERFSHY



HIRFERRM (L1fF: 99%, #ib'5: C12750877, il mmAMRBHEHARATD 5 B
Bk 4 % W B ) F - (enzyme linked immunosorbent assay , ELISA ) & 7l & (it 5 .
063016HLP104840701. 063016HLP202680701, KRV BmARARD ; /RIS
M A& (5 0701A22, _BIGEEBCAEYIRHEAT IR A =) ) s 194 B 658 5 3R Ceell vitality
test kit, CCK-8) & (HL'5: A109295084, JLITIBAREMHARGIRAT) ¢ HHdE Ik
YIRS & Gk : 063016HLP103670701, ¥Rl A RAR) 5 #iLRT
Fofk 1 A& (GikS: 063016HLP201500701, K RInb B mAIRAR) 5 HhZEk
Fa (b5 LOT20235125, JbtZRERECARA R ¢ BACH &0 dobr sB E= ALKy 24 2R
POt = RS % e .
1.4 49

KH 60 X SPF 4% C57BL/6J /N, T AL 4@ A LI sh R A IR A\, shE
FPEYFANIE'S SCXK (51) 2016-0006, MEEEXTH, & 6~8 J&, 1K 18~22 g. SPF 455z
YA VFRTIE S SYXK CGFf) 2016-0002, J6HE 12 h/d, &G 12 h/d, R 21+2°C, WJE
40%~45% . 1% T2 KT 5 R RHK 2 SIS 0o AG BELZE 5L S k) SER B AT o 8 I E
EEES . TACUC-20211016-39,
1.5 MEHEFESH
1.5.1 Zhdh-7% 5k fe 5

85 PubChem. SEA. SuperPred #1 TargetNet $(#5 %, LA“BiACHI 2 MtE yocsdin, &
I E L E AL S, YR GSL I HAR4E Ri. M GeneCards. OMIM LA K CTD ##fa /%, LA
“Inflammatory bowel disease” N X BRI AT R, LW EEF153] IBD MAHCH A g
Venny2.1 2l 45 B, K137 GSL 1EF4ES5 IBD AHSCHE AU HEHE .
1.5.2 PPI 19 24 A% 32 B A% S $e &, 0

FI A STRING Hudfs i K 22 3RAR I 25 W R R 22 25 U5 3N, 1%4% Homo Sapiens £
RS, 0.7 NI, @ILEATAERBMEE. S STRING AE4 145 R 4uE, FIH
Cytoscape3.8.2 # {1 1] Network Analyzer T R4k 415 73 M1 8 (1 HAE SCHE M 4% &, R ] Degree
{6 > 5 AENTHIE SR, B AL 10 ANl R 8 P R A3 R E O IR A R E A
1.53 KRB AR AeiB it g o7

FIF STRING %# /%, GO Mifig /3 #1 Al KEGG g & 54 GSL ¥f77 IBD FI#E &, A

IR The Je H AR Sl O/E T BL P < 0.05 NI, %25 57 B /Nt AT HE

, K15 KEGG @& HE07 16 545 R <.

i

=

o’



1.5.4 Zh4h-Bos e ko0 F 3tk ik

HEE GSL-IBD 204 i PPI W45 & FEE AT 10 FU#E AL, B PIK3R1. GRB2. CDKI.
ITGB1. CDC25C. NFKB1. NRAS. CYP2C19. TOP2A. CDKS 1f>4 GSL 7577 IBD 7%
FEAE 5, FIA Uniprot #4153 2 ¥ fi b R, 5 GBC #4740 F 0%, M Pubchem %4/
FEH 2 GBC 11 3D 4544, DARCARIITE A fR 47 . M RCSBPDB %4 2 3k 3 GSL #4519 3D
giKy, $RE)ZAK. i CB-Dock F & X142, 704t GSL S5HLE F 8] 556 A ) FU A 1
4546 <Okcal/mol (1kcal=4.186k)) I, FoRBCIAS AR A KBITE S, 400 <-5
kcal/mol i, FRIRH EGIEMHEL; 45A568 <-7 kcal/mol i, FRngE&im Hia e,
1.6 BRI
1.6.1 hanidti o R 425

BEALKE 60 R/NE S 6 41, 43 s AX R4 (control, Con) « #EAYZH 8] (model, Mod)-
GSL fit (GSL in low dose, GSL-L) . A (GSL in medium dose, GSL-M) . &= &4 (GSL
in high dose, GSL-H) . iZEKH#A2H (dexamethasone group, DEX) , 4 10 R/ &
IR | SRR IR R 450, /N A B 28 187K . Mod. GSL-L. GSL-M. GSL-H. DEX
H/NRAEEH B B 2% BPERERENEE  (dextran sulfate sodium, DSS) &, HH#HE.
B HAE], Con Mod 4% 0.2 mL/10 g #E 15 KE§7K. GSL 4/ LA 200 40, 80 mg/kg K&
) GSL ¥ #i4% 0.2 mL/10 g #H , DEX 41LL 0.4 mg/kg REEVES, & H 1K, HL4HE 7 d.
1.6.2 &R EFNIEEATF o

TESERE AR PSR & /N BRI AR B VB AR B RIE L. WS/ ZEME TR, I
8 F Bt 370 S A WA I, 550 2 min JE A B AN IES s IRAE Y] SR IS O, ZT
SR ERC, JoREM (), AR IR R B AR, PR (),
JIPIIR AR o IERETFAR 5 v/ RO TE B FE 2 (disease activity index, DAD , DAI= (&
B E R VP HE P2y /3, BARPEFRELIRR | Fin. 40 Mod 4H1¥ DAL o
SR ET Con 4, HERABGIH A= (P<0.05) , WEFERR IBD GBI .

% 1 DAL P4 hriE

Table 1 DAI scoring criteria

o MR E R FAEIEAR fE
Score Weight loss (%) Stool consistency Blood stool
0 0 1 S 1E%
1 1~5 AR E Al Nl

2 6~10 RSl RN




3 11~15 TP 2 ] N TFHEZ A

4 >15 TKFEAE PA] IR 1L {58

1.6.3 ELISA #4242 7 tm Jo. A -F

TEUK Xt NS B B T S) AL BE, 7E 4 °CF, K 21383 3 500 r/min 5.0 15 min,
Wt BIE, % ELISA {57 &t B A TNF-o. F4IMIA 3 15 Cinterleukin-18, IL-18) .
B LYl (myeloperoxidase, MPO) . {1k A ¥ A& 1 (chemokine ligand 1, CXCL1) .
IL-6. IL-18. T#t &y (interferon-y, IFN-y) . IL-10 /KT
1.6.4 it i@ & P AR )

A FNERAT, ZEAZEIK 12h, H 1 mg/mL R FEE O - KM (fluorescein
isothiocyanate-dextran, FITC-DEX) 5, 4h J5 ZBAREE/N R, HRAES: K ABM, 7E 3 500
r/min B0 15 min. WHUEE S 100 pL - 480 nm A1 520 nm 3 K A I 2 Y am
1.7 ¢MAESCIS
1.7.1 CCK8 M| % A 4% T IR S5 4m 0.3 78 76 P

SN E B A (CaCo2) 14, M} 1105 A~/mL Rk Al 23, 4L 100 uL
A2 96 FLAR, I 10%MR 4 MIE Y 1640 5532 ME B 7246 & 24 h, Mod 415 GSL
M 2% DSS i& % IBD #5248, GSL AN [FIREE ) GSL &, &FAMREER 6 MEAL,
fifi GSL BE IR 2K E /3 54 0 0.01. 0.1, 1. 10+ 20, 50, 100 pmol/L, 7 48 h.
FUMA 10 uL CCK-8 &, BEPEE), fE37°C R E 1 h, BEFRICT 450 nm A E WG .
1.7.2 ELISA #& M i % #% 1% 49 CaCo2 mfieffd mie /-5

# CaCo2 AN MFE K 1x105 >/mL A0 ETR, THEUSREALER 100 pL 2 96 LI, 7E
B AN DA 10% 64 M7E 1) 1640 BEF2008 & 24 h, KA R 5 4. S EX 4 (control
group, Con) . &4 (model group, Mod) . GSL (k. H'. &) f&E4 (GSL-L. GSL-M.,
GSL-H) . Con AAEALHE; Mod ZHANA 1 pg/mL flEZ ## (lipopolysaccharide, LPS) ; GSL-L+
GSL-M. GSL-H JiIA 1 ug/mL LPS 144 25, 50, 100 pmol/L ] GSL &7k, &FMNKE# 3 A4
2L, WEH 48 h, UKEELNM LIEWL  $%08 ELISA W57 & Ui B A8 TNF-a TL-10 ¥R .
1.8 EARENEERNE B RIL

181 F RIPA RARIR IS M H 238 (15 B 20 L 28 FIRE S AT -+ e S R AN - 5 7R 44 1k
HEEEIR: (10%) Hyk (120 V, 2h) + HEEKEAHREZERMMOMEE (250 mA, 2h) 5 10%
W RS Wk =R B 1 hy —PL4°CRRIEE: “IEIRME 2 ho B RARBOEI & ( 267

Image-Pro Plus #4473 #r 27 2K FE AR«



1.9 ZitFE5EE
4% GraphPad BAFHEAT /04T, HAEFABM = b2 ( xxs) Fox, RARNESE
SINTEAT Z AR AL, WAL LLEBCR A ¢ /e, P <0.05 %A ST #5 L.
2 R
2.1 MEABEETTNLGER
211 B-RALERELER

iz A} SEA. SuperPred il TargetNet %4 % & % #1533 GSL /EH LA 136 4>, &
GeneCards. OMIM H1 CTD 4 FEfF 61531 6 872 A IBD A ISR 5, ¥ ik i H BLAC 8 5
23] 92 NMBR AW E A L 1D .

GSL IBD

6780

& 1 GSL 5 IBD 448
Fig. 1 Intersection target of GSL and IBD

212 ®OREAER SRR KR EFRIEER

7F STRING TEZE M3 B 5N 92 A28 SCHE A AT 4081, BB (A BAE (protein-protein
interaction, PPD) W% [E (LK 2A) o #AZERHE i8R 3\ Cytoscape #1F15 24 55 PPI &,
B SR /IS B 1 B 5 127 S SR EL AR B B A, B A TR 2 5 S B TR IR R
FERAREAE B DIRREE (LB 2B o HrPAR DGR (K1 20 o) 2 B IR T JULIE -3 I8t
3 1 (phosphoinositide-3-kinase regulatory subunitl, PIK3R1) . KK 732k & HE A
2 ( growth factor receptor-bound protein 2, GRB2) . i ffl A ¥ & [ & #i v B g 1
(cyclin-dependent protein kinase 1, CDK1) . #&ZR WA (integrin I, ITGB1) . 4if
SR WIEA 25 FYEEA C (cell division cycle 25C, CDC25C) « #KF«B T3 1 (nuclear
factor kappa B subunit 1, NFKB1) . #1£8 BE4H fg 8 RAS 7 B i J& K] [A]J547) (neuroblastoma RAS
viral oncogene homolog, NRAS) . 4 th 2 P450 2C9 (cytochrome P450 2C9, CYP2C19)
¥ N 5 ¥ B Lo ( topoisomerases type Ila, TOP2A ) . 40 i Ji ] & (4K Wi 1t 34 i 5
(cyclin-dependent kinase 5, CDK5) %5, 4K, XL f7E PPI M 2% 1 5 98k 14 s 2%

PIRHSG, WIRELE GSL ¥RYT IBD I FEH R AEEH ZAE M
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Fig. 2 Protein network interaction map
TE: A: GSL 45 IBD ZZHR#L R E A HAFK: B: PPIMZEHARK.
Note: A: Mapping of intersection target proteins of GSL and IBD; B: PPI network interaction map.

2.1.3 GO # it 5 #7 B KEGG 85 g & 547

GO T35 78 (biological process, BP) . 4r T (cellular component, MF)
LA fZH 7 (molecular function, CC) , ZEiFIEH, O A FES S R RBEFE . /7
AR KT RO « A0 MK A 2 B B B 7 AR A5 AR R s L A e 1
WL G . MRS TE . SMIKEETE M2 2y FIhRE . B MAIIRA R EE S ZHE S
VIR R XA O (ILER 2, B 3A) o 40t KEGG @ i3 3] 16 &5 58 4%



(P<0.05) , #ZOHE R EEAENAE TRP JEIE ) SAEA BT PG RC -3 A A BLAE

. MG RAERMEE 5&% (LK 3B)
£2 GO RENHT

Table 2 GO functional enrichment analysis

BRI REAA TR & BEBR L A5 HH
GO-ID Gene function name Category Gene ratio Gene
AL XA HLEAL S I S BP 0.037 AHR. APEXI1, BLM

Cellular response to

GO:0071417 organonitrogen compound

X PR SRR BP 0.024
GO:0009725 Response to hormone
a3 R Gt iE BP 0.033

G0:0003013 Circulatory system process

BN cC 0.019
G0:0030425 Dendrite
HoRiANE AW cC 0.018

GO:0005667  Transcription regulator complex

ZEEEY) cc 0.017
G0:0043235 Receptor complex
B MF 0.022
G0:0019900 Kinase binding
R MF 0.023
GO:0004672 Protein kinase activity
DNA &5 R H 745 & MF 0.023

DNA-binding transcription

G0:0140297 factor binding

APEXI. CSNK2B. GBAl

ADORAI. ADORA2B. BRS3

ADAMI10. ADORAI. CDK5

AHR. APEXI. KLF5

AHR. AXL. CHUK

ADAMI10. CCNEI. CDC25C

AXL. CDKI. CDK5

AHR. APEXI. KLF5

e R AR S T =1

Note: The data in the table are taken from the top three enrichment scores.
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Fig. 3 Enrichment analysis plot
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Note: A: GO enrichment analysis diagram; B: KEGG enrichment analysis diagram.
2.1.4 T ERIE

GBC 5% 0B 51 7 0 e gl IR B, 45 & R i m AT =17 %8 55 & TOP2A. CDK1.

hallif

CYP2C19, 25K 3. Kl 4.
X 3GBC 5MIEE S Mg A8

Table 3 Binding energy of GBC with predicted target

454 fg Binding energy (kcal/mol)

LI

Target
GBC DEX
TOP2A -10.40 -10.50
CDK1 -9.0 -7.90
CYP2C19 -8.60 -8.50
NRAS -8.50 -7.50
CDKS5 -8.0 -7.80
CDC25C -7.40 -7.20
ITGB1 -7.30 -7.40
NFKB1 -7.10 -6.50
GRB2 -6.90 -7.40

PIK3R1 -6.50 -6.30

CYP2C19
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Fig. 4 Molecular docking of GBC with predicted targets

2.2 LG LER

2.2.1 GSL #f IBD /) B4R 2 89 %o

W S 7%, TR 2.5%0 DSS WS K5 2 d, ANREDE, WE3IRe S N R, K8 i FH
P, R S YPOKE T, Mod 15 Con ZH LS, /NRAREAEIERIZE 4 d W FFE (P <0.001).
EALSS 7d, IBD Mod /N5 Con AAAHELAAE B S T FE (P<0.001) ; 5 IBD Mod 414
e, @8 T rb @mRE GSL G, /N BRUPREE R FRIEEE B B> (P <0.05, P<0.001) , ZT1iK
& GSL /NRAREZE R LG v 25 3 S5 RFYId . @& GSL AT LAB R/ IBD /il 4
HONBEIRE: 5 IBD Mod ZHERHR, 45 F BHA: 244t 28 KA J 1A/ BRUPR 26 BRI 55 I R i (P
<0.01) , FHIHZEKFA T LA RN IBD MR E FREIEEE . F. @&fl& GSL A/ S
DEX ZH/IN BRI 1A 28 22 53 e vk 2 e

&l 5 GSL X RFEMEF /D R ESIIEM ( x£s, n=10)

A B
30 - Con 304 7d
Mod
i c dokk RkE
z GSLL Z
= <
5 25 GSL-M % 20
: =
& —— GSL1I 2
~

g -& DEX 3
=4 i 10
iE 20 ]
#* ®

" 0=

15

Fif (] Time (d)

Fig. 5 Effect of GSL on weight change of IBD mice ( xts,n=10)
¥E: 5 Con A ELEE, ##P < 0.001; 5 Mod 4 EL#E, "P < 0.05, P < 0.01, "™ P <0.001, 8], Note: Compared

with Con, ##P < 0.001; Compared with Mod,"P < 0.05, P < 0.01, ™ P < 0.001, the same below.



2.2.2 GSL #t IBD /) . DAI #4569 % #f

& 6 7~, IBD Mod ZH i)/ U IR B B AR I (8] ) E KN, DAL 9P BFt, 7256 4d
FEoR B [F R P P AR I . 3RS 7 d, IBD Mod 4/ R DAT ¥4 B & 5 F Con 41 (P
<0.001) , FHI/NE IBD HAER AT ; GSL-M. GSL-H 41 GSL J&77 J5 i/ R DA 34
2T IBD Mod 41 (P <0.001) ; GSL-L 415 Mod 41 DAI ¥4 thi, ZREH G
X W] GSL nJ LA IBD /MR DAL V45, GSL-H 4LiEI7 AR 3% . 5 IBD Mod 414
Eb, 45 FBHMEZG Y FEKAAIRTT IR 1 /N B DAL VP2 B R % (P <0.001) , GSL-H ZH/MiR,
DAI V¥4 B KT DEX 20 (P <0.001) , FRHIHIFEAKFA 7T LAFEAK IBD /N DAL ¥4, Hi
FIE 1 GSL BA TAFIRTT8UR
i e

GSLL

-¥— GSL-M
—+— GSL-H
-

DAI

DEX

i 18] Time (d)

Bl 6 GSL St JOEHE R /> B DAL VS HIBM ( x+5, n=10)
Fig. 6 Effect of GSL on DAI score in IBD mice ( x £ s, n = 10)
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Fig. 8 Effect of GSL on intestinal permeability of IBD mice ( x + s, n = 10)
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