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i E BH WAFABF(KSCF) &7 dtmsgm X (UC) R e AR . ik KA ML SRS 5 5 -FxF47n KSCF F
FRUC Wy ke 2.5, ¥ COTBL/6) > Rtk 4 A AR 40 | [k s B8 48 (7 AR ek e , 703 mg/kg) \KSCF 41(100 mg/kg ) e B 5
20,46 R R AR B BB AN R kS D R UCHER B B A AR 1R, %8 Td, REREHE DK
B E 15 B (DADFATIE Y M T RSB KA A RE A SR BT A S T em ) Rofe i P I5 %48 (LPS) A 4 7 + #4
it A AL B (MPO) |, — BAL R (NO) Fo A2 B AL B AL EE (SOD) /K- 5 4l /s 545 7 2848 F Il &% & (occludin) B FHE 42 &G |
(ZO-1) & K F ;s 2ml /)s RBERE T CD3' T CD4' T, CD8'T ik & 2w AL Yo 5] & CDA'/CD8 YA T AL 5 5K A 16S rDNA M 5 % o7 45 B ik &
T, ER M52 F %R B 7, KSCF 7T A6 Y B8 BLILEE 3 8 8/ % & 55 B 4 Bl T kB(NF-kB) %12 5 i@ 3434 7 UC., %
FabH2E R £ 9 ,KSCF 5 NF-kB p65 & & 5 58 %, i L5 R AW, 5AA 4 )b £  KSCF 20/ R4 W 28 BRI & 4%
FEFF 3] B & ; DALFE S o i LPS K- | 4 /7 2828 F MPO & NF-kB p65 % 85 4 A= NLRP3 & & & ik KT SRRk d CDS T ik & 4a fiLrt
5] B E AR (P<<0.05) ; ) RARE, 2 428 F SOD K -F L occludin A= ZO-1 & ik K, IEAE ¥ CD3'T .CD4 T #k & 2 fL bl 45) & CD4'/
CD8"8 2 %% (P<<0.05) ; p3d F BAE R 11 AR 150 & KA B A SLBRATH B F 3 R BB T F AR, AR mE
WALARIE , Z5iP KSCF it 4 8 i i A A5 K8 3 5% Sk o Bk bl 45 W Ko B, & I 2 % R 2 8 UC

KB FABF; om0k B A i BB SR AL 35 16S tDNA ) 5

Improvement mechanism study of kushenol F on ulcerative colitis mice by regulating gut microbiota and
immune response
HE Xudong,SONG Chengzhu, NI Haoyu, HU Yunkai, LI Min, CHEN Dajun, SU Wentao, YU Jie, YANG Xingxin

(College of Pharmaceutical Science, Yunnan University of Chinese Medicine, Kunming 650500, China)

ABSTRACT OBJECTIVE To explore the action mechanism of kushenol F (KSCF) in treating ulcerative colitis (UC) in mice.
METHODS The potential targets of KSCF intervening in UC were predicted with network pharmacology and molecular docking.
C57BL/6] mice were randomly divided by body weight into model group, positive control group (sulfasalazine, 703 mg/kg) ,
KSCF group (100 mg/kg) , and normal group, with 6 mice per group. The UC model of mice was induced by dextran sulfate
sodium solution. During the modeling period, the mice were given relevant medicine intragastrically, once a day, for 7 consecutive
days. After the last administration, the disease activity index (DAI) of the mice was scored; the length of the mice’s colon was
measured; pathological changes in the colon tissue of mice were observed; the levels of lipopolysaccharide (LPS) in serum,
myeloperoxidase (MPO), nitric oxide (NO) and superoxide dismutase (SOD) in the colon were detected in mice; the expression
levels of occludin and ZO-1 in colon tissue of mice were detected; the proportions of CD3'T, CD4'T, and CD8'T lymphocytes in
the spleen and the ratio of CD4'/CD8' were detected; changes in colonic microbiota were analyzed by 16S rDNA sequencing.
RESULTS Results of network pharmacology indicated that KSCF may treat UC by regulating signaling pathways such as
phosphatidylinositol-3 kinase/protein kinase B (PI3K/AKT)
and nuclear factor kappa B (NF- kB). Molecular docking
results showed that KSCF bound most stably with NF-kB p65

ABEE EE [ RRAE4H (No.82104381,N0.82060707) ;
= B A P 24 S R E 9 T S0 6 R A RIS £ 1R 30

(No.202105AG070012XS2204) ; 2« 1 & 2 & /T Bl 4 W 58 3k 4 371 B . _ _
protein. Animal experiment results demonstrated that,

(No0.2024Y385)
* B W HEIE L BESE T P2 2 BT E- compared with the model group, the pathological
mail: 2758251701 @qq.com characteristics of colon tissue in mice were improved in KSCF
#BIS1EE 97, R S0 . BFSEI7 1A . P2 253 R AT group. DAI scores, serum levels of LPS, the levels of MPO,
E-mail : yxx78945@163.com NF-kB p65 phosphorylation and NLRP3 protein expression in
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the colon, and the proportion of CD8'T lymphocytes in the spleen were reduced significantly (P<<0.05). Body weight, SOD

levels, expression levels of occludin and ZO-1 in the colon, proportions of CD3'T and CD4'T lymphocytes, and the CD4'/CD8*

ratio in the spleen were significantly increased (P<C0.05) ; the abundance of Firmicutes, Actinobacteria, Akkermansia, and

Lactobacillus genera were increased, while Proteobacteria decreased; the microbial community structure tended towards that of the

normal group. CONCLUSIONS KSCF alleviates UC by restoring intestinal microbial imbalance, enhancing immune response, and

inhibiting colonic inflammatory responses, thereby improving intestinal barrier integrity.

KEYWORDS kushenol F; ulcerative colitis; immune response; gut microbiota; inflammation; oxidative stress; 16S rDNA

sequencing

B4 1 % (ulcerative colitis, UC) J2& LU A4
SEVELE I ST R Y SE VI R , TR A TS
IAEIEZ R BG5S e RAEIE |, & 1A BhMk
MAE &I SRR 7, UC A mHLE i AN E 4, v e S
A=Y ZE L I o0 o s 1) B e i AR Ak I JBORN 9 5 A
i n A5 R R A WA O Y, HET, 5-Z K |
B B B AR YT UC B 25" (R HAF e A
AN EPHRASPE R | 2 v A R BR A SR T R 4
AR UCTRIT 21 A B X

5T W], o 18 TR A i 38 B I B I, DA 9%
7 B A 2 T R R R R A ) A
St B A, KA N BB e A5 A )24 280, %
6 RAEAMMEL, 7= A KA 4R, P ECRAN  5R ™, T
E=R AR a1 DS R e = e Tt 7
20 R B AR 25 5E", 4N 48/ 2 18 (interleu-
kin-1B, IL-1B) &5 4 4iE K 38 1 33 #% 1 kB (nuclear
factor-«k B, NF-kB) {5530 B TR ARAE S 7E AR AE PR
BE, SE TR A 200 A e i 22 38 A4 L 17%) S SR R
T 2315 D S o 22 R, R RS IS 0 I 1 i — 2 iR
JiE B B SE M, S ECUCEAL™ BRI, i o 38 i
RLARZE 1l N 845 4y g 25 T A AU UC

2% F (kushenol F,KSCF) JJy 3 5 w0 55 I 06 3k i
FRARZPE LS, A PR PRI e 5 2k
Prid v, A UREZH A AT T & B, KSCF AJ 3d iak 410 ]
IL-1B8 . IL-6 ., I 98 3K 58 A F o (tumor necrosis factor o,
TNF-a) 55 S EAH G K B, 1/ D45 I L 2R 5 e 4403
MR UC /N BRI IR FIZH ZUi A2, 3§78 KSCF A
BERCH UC A RARTT RIS . SR, KSCE X 18 i 2H
R B3 g 25 () SR e AN A o PR, AR SR B SR
P £ 24 3 2% 15 43 F X 2 U KSCF T35 UC 1 785 7 51
S, P LA U e nHE BE Ay FH PR X R 25 ), %% KSCF X
UC /IR 0 285 235 P 28 2 S A 7 5 S i 3 s A= 0 1)
S, JEBIE KSCF 11l UC T 7ESE 41, N 248 UC 7
TEIRIT 25 2%
1wy
L1 EFENFE

AMFGE T 1 LA A « SpectraMax” Plus384 7l

T2 2024 4F55 35 45 17 1]

S W% W il #5412 ( 2% [E Molecular Devices 2 &l ) , Pan-
noramic DESK #1 #L Y] 5 4944 (£ 2 F] 3SDHISTECH
/A7), Chemidoc XRS 7 FEIAGARS NS (1= 183 3% o Sl A
R/ 7] ) , Fortessa X-20 % 4 fifi /% ( 3& [E BD Biosciences
/A, XCell SureLock Mini-Cell 28 H, 3k i .CRYOSTAR
NX50 Bk R Y] A HLFER € R BHE (R ED A R A A,
NIKON ECLIPSE E100 % 1 & 2% i i 5% .\NIKON DS-
U3 % %48 ( H A< Nikon /A 1)) , DY'Y-6C AL HL kA (L
AR BRA R
1.2 FEARBSAF

KSCF %J 18 (3455 22082401 , 4fi Ji >98% ) W [ i
HH T AR R H A B 7 A0 VR e ik e i i e (e
509221203, #A% 0.25 mg) M4 H _FI(E1H K25l A KR
N s A BRAETR HR BN (dextran sulfate sodium, DSS) (5
S7T102) W F T ML T A= AR A FRZA R s NF-B p65
1% 1k NF-kB p65(p-NF-«kB p65) A% A%, & 2 R A 4514
W #f: 32 /& 3 (NOD-like receptor family pyrin domain con-
taining 3, NLRP3) 5L 5g BEHTIAR (L5531 0 16 .19.6) 3
W 1 36 [ CST A Al 5 SR A 1 (oceludin) | B8 %5 4 4%
2 1 1 (zonula occludens-1,Z0-1) .8- L5} 2 1 (B-actin)
Z i BEPUIAR R L AU A ) i (HRP) AR i 1 S U6 41
(L4354 00147267 .00144045 00139414 . 23006498 )
B 1 B = A W) H R A FR 2 F] 5 Perep/Cyanine 5.5
FRICI CD3HUAR (FITC ARic i) CDABLIA L) K PEbRic i
CDS8 FL A (HLE-4351 24 100217 .116003 . 100707) #4114 [
3% [ Biolegend /A Al ; BCA & M & 1 il fll & (#t %
090321211027) W [ 11 28 = KA Y H AR R ) 5 3
1 AL P i (myeloperoxidase , MPO) | i§ Z ## (lipopoly-
saccharide , LPS) & I3 & (415 7301k 230731-022M
230731-064M ) 40t [ VL5 i e Sl A7 BR 2 W] 5 48 Ak
I {E i (superoxide dismutase, SOD) ,— %84k % (nitrogen
monoxide , NO) Kl 7] & (L5354 20230731) ¥ H
M AR ) TR ST 5 G ARG - P (HE) | Bl A1
-3 B 7 R (AB-PAS) % 53R 7] & (L5 43 51 Ky
20220321.,20220316) ¥ B b 5t 2K ERHEA R A 5
123-count eBeads i ZUIHER (HiL45-01123442) 1t [ FEER K
THRBHE (=D A BRA A5 Hoaialn e sl
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1.3 ¥

AW 5T i 30 A SPF 1M C57BL/6T /NERL, L
24 HIARH 20~22 g, 14 A B DU (b)) AE R A BR
NTL A PR TIE S g SCXK (52)2019-0010, 523
0, BT A shiy ¥4 55 TR 18~22 °C AHXHE E 509%~
60% LI 12 bR 12 h SSRGS , iR SR 031 A h
B MoK RS 1R T IR SRS . ARSI
RARMTEARFNY) LRI ERSH AL
75 R-062023111,
2 Ak
2.1 WMEHEZ5HTFIHERN KSCF F# UCEE
Y
2.1.1  KSCFiRYT UCHZ LA 5 7

#: Swiss Target Prediction, GeneCards, OMIM A
Drug Bank 504 4 462 KSCF 5 UC fAH 0 5 {5 3h
Venny 2.1 fEZZ: K T HARHUKSCF 5 UC &2 B #E 11, I
)i FH DAVID F4k e % 28 45 30 8 47 55 A4 (gene on-
tology, GO) TN REVE B M i AR N SR WA & Bl 2
(Kyoto encyclopedia of genes and genomes, KEGG ) i
BT, T8 75 KSCF 5 UC FH 63 &5 14 4 2%
5
2.1.2  KSCF-# LA 15 3 FXHERHIE

M\ PubChem %41 2 Fl1 PDB %4 P22 4k B KSCF il
RO S A Y 3D 4544, Bl 5 ff H Discovery Studio 3.5
A AT 25 R TR A B, A3 Jin & L L far A R AR AR M
JiF4 9. @it AutoDock Vina 1.1.2 #f8%F KSCF fip f4
A0 S S AR TEA T A T2, I TN KSCF 5 324k 1
A S EMT
2.2 KSCF X} UC/INR S & M & R A8 5% AR IR R FR AU 32 M
2.2.1 sh¥mdl rERS 42

W 24 FUNRIZ IR BENL N A 4L, 43 310 IE R 4
FEERIZH | PHE X BB 4 AT KSCF 40, 44 6 H o 1IEH 41/
TER IR, HAs 45 20 /N BRI IO 3% ) DSS W 7 d,
DL, UC /)N BRI 35 B4 [|] , KSCF 4 /) B B
KSCF 100 mg/kg (45 25 71 f AR 9 i WA B 58 45 SRR ) |
PEVAE X HEZH /)N BRURE B MR I ML RE 703 mg/kg[RR R A
(PR 70 kg ) Il AR S48 B0 AT A5, 1F H5 20 RS AU 2 /)N R
T G IARF 2 ] . RE S R 10 mL/kg, BER 1
WL ST do T A RS 5 LL N, N-Z W 5L 2 ke
(2.5% )+t 80(2.5% )+ BRER K (IR A VAU o
2.2.2  PREFNGIEIG shs B

SEE AR RER AR AT AR E ITiC sk BRUAHER ,
SXHLFEAH BB Aoy AE B . 2 BESCHR ik F R4 4
K BB 9% 15 Bh 48 %X (disease activity index, DAI) ,
DAI= (FRF D LA T 53+ 100 TP 53-+ 2 (0 A 5 753 )/
3o HLARBRUER Mk D B ——TCuk >N 043, i b
1%~<5% K 14, W b 5%~<10% N 2 43, Ik />
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10%~ <20% K 343, 170> 20% J L) Ky 443 i i ——
AR IR 0 43, MR AMOHT Iy 143, /A Iy 243, B oty
MLy 343, KA LR 4 53 5 FEAE A B ——1E 5 2S8R 0
O3 SRR A 140 B R 2 40, AKRERG 8 3 4%, ™ B
FiFi A 457, DAI>0.5 WIEH UC KR i o™
2.2.3 FEARRAE

KWL 255 1 d, FH 1% 5 E 248 (50 mg/kg) R
AN HRBERR M o R AR 7E = RS 1 h 5, 7E4 °)C T LA
3000 r/min B0 15 min, 43 85 LT o >R FH S00AE JI 37 32 Ak
FE/NEL, FT ORI i, se B B S i gl 21, I 25 i K
J5 KB 25 B 4L S 4% 22 38 H S VA RN 4, 25 —3B
LT —80 °C MR AF s Wb h , RAF BEENE T T
I EL 200 BT AE A B, WA 465 1 9 25 0 FH 1 I o R o
PEDIFE
2.2.4 L5 LPS K &% 41 41 MPO \NO , SOD 7K
il

e 700 1 BH A5 O vE A /) BRUIL I P LPS K- .
P51/ RIARAE I A5 I 41 20 10 mg T EP 45T, LA 100
ul TV 1 W R R 2% vh R (pHT7.4) , )3, F 4 °CF LA
12 000 r/min 50> 15 min, WA 35 W, 20 542 H0 L )
ErUL A AN RS i 4 21 F MPO NO ,SOD 7K F-
2.2.5 ZEIHHSURITIE SR bl EE

TE 4% 22 5 W [ 8 9 45 B 2l 2 b B 2R B 3 45
i L L REAS i) 5 A U0 R (JE 4 wm) |, 49 31 4% HE 1
AB-PAS 350 & U6 I 45 7 ik AT et )5, 7R BRI
R WL I RAERIL
2.2.6  Z5IHHA T occludin . ZO-1 F3A A

BB AWV R AR, S RIE R I  fE4 °CF
5 occludin . ZO-1 —Hr (FiBE HLAF13 24 1:100) B2 F 1 147,
AR 5 T N HRP A0 B9 S IR B e i (R R L 9]
1:100) ; VR4 5 ) — S BB AR e i 0047 €, B FS
AIIANG AT AMAZ SR G, e AP MR IS B o FE
FRYT R AT RAE RS B, A% A 3 4, occludin
Z0O-1 BHE R MAE (G, i FH Tmage J 3 PEUE 722
A3, 25 SR DL B X 38 1 40 LR
2.2.7 S5 LUR RAE KNV AHSCE s K

BEAHE3 H/NRIRAF S5 A 4 238 5, A RIPA 24
W, T4 °C FHFE J5 , F oK L E 30 min, 2R J5 DA
3500 r/min £.> 15 min, W04 LI, DL BCA 7 5E £
R SRR PR AL B, AR PEBR AR b, 28 e it
T - SR VR M T PGB P FEL K 43 B 0 e BB, AT 5 A NEF-
kB p65.p-NF-kB p65 .NLRP3 B-actin— i (Fi B L1714
A1:1000), F4 °CHBEE R VEE , i HRP A5id
B S5 =B (R BE LB 1:5 000) , ZE I & 2 h; PEAE 3
WK, {8 F Chemidoc XRS Gk IS 85 1 4547 , 1
Image JEAF53 1T B 55 IS, LB E A S NS H
F (B-actin) 2571 I KA HUEFR B IR FFGA K o
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2.2.8  JUIE FP T 6K 200 A7 AR K ST ARG N

BRZAE 3 H/INE R WL, WIS S 42 0, (4 il S 20
LU BRI IR 0 19X, WSO 2 P B . R M B o 3
mL bR EL 40 B3 B T, E = IR AR T B0 20~30 min, 3
. K dni RS BT T A S B ) —
Pt (CD3 HT K 0.5 L. CD4 Hi #4 0.5 wL, CD8 L {4 0.5
pL) , E R AT R IR 215 R E 30 min; A 2
mL B R L 28 W 1S BE S, LA 1 500 r/min 2.0 5 min,
T A R £ 2 vp i RS T 123-count
eBeads it 20 i BR 2E 17 40 i 1%, 4G I I R CD3'T
CDA'T .CDS'T itk L 4fiJig b 5], Ff-311 55 CD4/CD8 i . it
A0 A B3 R £ 48 FH Fortessa 20 i , BCH 43 A fdi
FlowJo B4,
2.3 KSCF X} UC /N BAE R AE ¥ B9 5201

K H 16S tDNA 74750 B o B3 /IR
[ 235 1 V9 25 0 32 28 3 M E s oK v AR 0 B 2 B4 A R
A AT A E DY o DE 51 A S 1 )E S)
5'-ACTCCTACGGGAGGCAGCA-3' , J5 5l ¥ /¥ ¥
5'-GGACTACHVGGGTWTCTAAT-3" ; | JF X 3 7 16S
V3V4, 3T Illumina NovaSeq 6000 - 5 474 #15 B,
5o
24 FiTZEFHIE

K H SPSS 21.0 % Bdin A 141150 #r o W 2 IE
BRI ORN x + s 2R, 4] HLRCR FH B &
5 2245307, E— 25 (R 2L R W T EL 48R F LSD- K 5. 6
K #E=0.05,
3 HFHR
3.1 KSCFi&47 UC Witz BE S Tl 45 R
3.1.1 KSCFiRY7 UC BYTEAEHE 55,

KSCF F1 UC # %5 5 19T FEAE HIFE 5573 51 8 100 A1
54834, 3t % AT, KSCF 5 UC Y A3 B2 4 s At Ay
631

22 9 3
Bl i

- fons
201 bk PR
¥~ KSCF 4 & 21
18 &
a —
<
a

16 11

kg

3.1.2 GO ILBEM KEGG il % & 5 /b

GO WIfE/r T4 e 7R , KSCF 7EVAYT UC i F
T K LT ARt B IR AR R R R L R T
WERR AL \Z AR AW | A0 L o | B 1 I R R e
PR AR BS BRER 1 S R TG S

KEGG i # & 45 /3 45 5 . , KSCF 78 UC AT
i AR TS SRS NS IR | iR i LA R
4 JI Ik JUL B 3 38 I8/ 11 ¥ 88 B (phosphoinositide 3-ki-
nase/protein kinase B, PI3K/Akt) \NF-«B 45 {5 5 i % .
A 27 A R e T o N R R R
L R REANS HNERXNEAY.

i KSCF 2 HARE UC, AR 18 5 UC
EFEAISEIY PISK/Akt NF-kB 255 Sl A ST 8 5
3.2 KSCFE#ERMS FIERIELER

Ay F X # W, KSCF 5 PI3K ., Akt, NF-kB p65.
NLRP3 Z 8] ] J& it VA F , X R 285 4 B g2 3]
A —8.9. —10.0, —10.3, —7.7 kcal/mol (1 kcal/mol=
4184 J/mol) ., Z5 4278, KSCF 5 NF-«B p65 £ H 1945
GO
3.3 KSCFX UC/MNRHEE DAIFHSREHKERN
A1)

5 IE R 2 A BRI AL/ BURS DR S RN, L B R
i, 16 s IR S AR (P<<0.05) , DAT P43 it & Tt
i (P<<0.05) , 457K B2 Wl 278 2 (P<<0.05) . A2
A5, BHPE X BEZH (K SCF 2 /N BURS FIDR 45 2 BB L
J sl i B ks, DALY 43 i 2 A1 (P<<0.05) ; KSCF
ZH /N BUAR T I 3 TH R (P<<0.05) , 45 i 1 B & 14 m
(P<<0.05), Z5HILIE 1,

3.4 KSCF 3 UC /MR I i & LPS A R £ B A R h
MPO .NO .SOD 7k F By 220

5IEH 2 A B/ RS T LPS 7K e 25 1

ZH 41 rh MPO 7K V-4l 25 F 5 (P<<0.05) . SR L

6

b

=

-
K /em

[

I I I v

B. DAIT43 C.45m

D. /NS5 g R
1 iEB ;s T B2 5 I B IBZE 5 IV KSCFZH ;. 15 1E 3 20 He A, P<0.05;b: SR [ AE , P<0.05.,
1 KSCFXIDSSFESHI UC/NRIERMAE DAIES REFKERNATIER(x+s,n=6)
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B, B BRZH K SCF 4H /)N BUALTE AP LPS 7K - i 35 A1
(P<<0.05) ; KSCF 21/ &5 I 2H 21 b MPO 7K I 25 FAIG

R2 FHNREFHHALEF Z0-1. occludin AT iE 7K F
b (x+s,n=3,%)

(P<<0.05),SOD /K- & T8 (P<0.05), 251, 415 occludin 20-1
N i £l 25485132 2914048
B E AR EfF AL
*1 %zﬂd\mﬂu,ﬁi qﬂ, LPS IR Z5/5 4 41 MPO .NO . . 05 s
SOD K FLEE (x +5,n=6) LR 20954095 25404154
415 LPS/(ng/L) MPO/(ngL) ~ NO/(wmoligprot)  SOD/(Ulmg prot) KSCF4 2.10+2.16° 2074135
4 2591223 8952053 6785195 4595%1411 a: GIEF A I, P<<0.05:b: SHIBIZ LEAE, P<0.05,
et ML M5 ILTIE435 34884347 el ST A 4t
IRHERTERAL B39 11174059 10.50£3.36 3033+757 P65 NLRP3 H [ 415K -1 5 2 FEAIE (P<0.05) . 524
KSCF4l 23564263 §05£0.82° 7391206 54391 1151° LA 4.3,

a: FIEH AL E, P<0.05;b: 5RAIA LEE, P<0.05,
3.5 KSCFXf UC/MNRZ A LRERSFHZN

55U A b BRI 2 /N RS A0 R T ) L B
AR R PR A Rk D . SREAZE LA, FH
PEXT BRAL \KSCF 41 /)N BS54 2 B s S5 TR 2545 21 BH
ek, EARIR A0 MOS0 I, 25T 40 AR I DL i
UL 2,

3.6 KSCF 3t UC /MNREZ A ELR H occludin . ZO-1 K%
Eap=Al]

SOEH A g, AR A N B 25 s 41 2 occludin
ZO-1 FEH A A H L A8 % | 3R 35 & 9D (P<
0.05) ; SHIRIZH e, BHEXT IR ZH  KSCF 41/ Flas i 4l
U occludin, ZO-1 8 I3 A BRI 5], /K B E T+
(P<<0.05) . Z5HL DL 3 ({ R/~ A5 U 20 Fl KSCF 41 151 A
i) F2,

3.7 KSCF 3t UC /N BR 45 B% 28 28 ¥ NF-kB p65 ., p-NF-
kB p65 & NLRP3 R iZHI =0

5IEH A e, B 2H /N B 45 s 240 20 p-NF-xB
p65 .NLRP3 & [1 535 7K F i 2 T (P<<0.05) 5 5517
ZH P, BAPE N IR ZH K SCF 41/ B4 17 2 41 7 p-NF-kB

FERIZ]

3.8 KSCF Xt UC/NRAGAE T BT TR
A1)

5IEH 4 i, B gl /N UL E h CD3'T.CDA'T
W EL 20 M HE 5] A2 CDA4'/CDS i i 35 [ I (P<<0.05) ,
CDS8'T [ 241 Jfd L 3] i 2 7 v (P<<0.05) 5 S AY 2T L
B, BHMEXT B4 KSCF 41/ RBEH CD3'T.CD4 T itk
% 40 Y 1L 5] &% CD4'/CDS' {8 ik 25 14 hn (P<<0.05) , H.
KSCF 4H/)N BUIIE 7 CDS'T bk B 41 i Hb f51) it 25 A (P <<
0.05), ZRUFKATES,
3.9 KSCF X} UC/INRBAE R YRI5 08

Alpha Z FEME 45 3 (I 6A) iR, SIE W 4 1
B, R 40 /N B Simpson , Pielou_e $5 %0 52 PR ARG #4 #,
Shannon ,Goods_coverage 5§15 Tt 51 it 3 BRI L
% , KSCF 24 /)N i, Shannon , Goods_coverage 8§ £ 1 T %
3, Simpson , Pieloun_e #8502 = #a3 . Beta ZHE1%:
PCoA 43 Hr25 5 (K1 6B) TR , L RILL/IN [ 18 T R4t A
8 1E 5 20 SRR 2H A, KSCF 21/ U 18 T e 1)
IR AL, HAS A 2 A AR B 35 22 7 (P<<0.05) .
Al B REAE T 1K B S5 AR A 4 R (L 6C) i, 5
E 2 HRR AR AL /N U 3 R BE B 1] (Firmicutes ) L

I
PR X AR 2

B2 BHANREHARREBESFUREHE

B. KSCF41{(Z0O-1)

IE N © i L 5 »
C. 15714 (occludin)

3 KRANRLEHALZ D occludin . ZO-1 RiEZH BRE
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NLRP3 110 kDa

p-NF-kB p65 65 kDa
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