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[# Z)B8: NRIEHISAE A RS E - 28 (Coixan) X5 9714 25 1 %% (ulcerative colitis , UC) AR Zb 48 5 5 RS 1) i/
FHREALH 77k ARSI S TR NCM460 4, 2R FHAS F 5715 (0.2.5.5.10.20 F140 pe/mL) I§ Z 4 (lipopolysaccharide , LPS) i/ 5
NCM460 4l , i & A1 T35 8 (20 we/mL) s JHAS I (0.5.10,20 .40 Fl1 80 peg/mL.) 1) Coixan 375 5 NCM460, i ik i3 fe
PEIEFE R E (10,2040 pg/mL) . SEEGRENLIEE R 2 H AL BRI (LPS 155 ) \LPS+Coixan X . | 5 77 4 (10,20 .40 wmol/L) 41,
LPS+MIZfi# ML RE (sulfasalazine , SASP) (200 pg/mL) 20 , B72s HALAMH LPS(20 pg/mL) 43 48 h #:37. UC RSN R FE RS , 43
LA WU 205 ) SASP #EAT 48 h T HVAYT )5 , ELISA Al 4 i I35 ¥ b 48 i I+ 1 41 i/ - 18 (interleukin-18, IL-18) .
Jgei SR HE R 1 —a (tumor necrosis factor—a, TNF—au) 7K 3 S8 2 GG A2 T 40 R Caspase—1 PG Rk R qRT-PCR
FEARKEM 442 NCM460 H NLRP3/Caspase—1 3l i FF#E T 4154 NLRP3  Caspase—1,GSDMD-N  IL~10 F£ K #1257k P (1520 ; Western
blot £ ARAGM 4% 2H £ T- 41 5% NLRP3 , Caspase—1 1L~ 18 T I F A K A0 . 8558 50 weg/mL H#E (20 wg/mL) LPS 5 S 48 h %
NCM460 2 il A= #4614 438 H (P<0.01) , [RIEE, 1 48 h B, 49 A F IL- 1B . TNF-o &5 5 I 2 Fh 1 (P<0.01) , M It , i 4%
(20 pg/mL)LPSi%F 48 hERER )T, 55 0 pmol/L ¥ Coixan A i , 24 Coixan ¥EEE 4 10.20,40 wmol/L B, AN AL 238 55, 45
2 Coixan ¥¢ & 24 10,20 umol/L(P<0.05) o 5 1F 5 X MR 4L L85, A B 2 v 58 9 IR 7 1L~ 18 . TNF—o 9 1% £ , NLRP3 , Caspase—
18.1L-1B 2 11 NLRP3 . Caspase—1 .GSDMD-N . IL—10 3 [l 3k 14 8 2 T 7 (P<0.01) s SR L, 253l b, b s 77
2 A EURR L 4 R A 118  TNF—o 20 B, 22 B A G248 XL (P<0.01) 5 SAERIZH A, 258 T i b, sl 4l
MR I s 2 P AR T A 56 2 1 Caspase—1 RIB 7K 5 F I (P<0.01) s SEORIAL HL A, 258 T B4l A% b 7 550 Sk 4L A
R ML IE 20 7 NLRP3 | Caspase—1 £ [ FI 3 [ 3234 W 5 %416 (P<0.05 B P<0.01) , 254 T WAL A, i 751 4L 00 S0 bk e 2 v
GSDMD-N \TL—10 3 [K 35 34 i 2 (%A% (P<0.01) 5 A2 b, 25 T T4 b, A | v 300 e 2L A0 S0 Pk e 4 PP AR T2 A %
FEH (NLRP3, Caspase—1,1L-1 B)F R B N (P<0.01), 58 &0 2] gE i N JH A T4 56 K -F NLRP3 .Caspase—
1 .GSDMD-N IL-1 (AT, Il A5 i 4 i A fa T, R 35 A2 b K 4B A4 7 1

[R4iR | B 20 om g R ; gl i 4 e R Al NLRP3/Caspase—1; I fET=
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on the NLRP3/caspase—1 pathway

Chen Lijuan’,Li Yanlong®,Yang Weijian’,Li Baoyu’,Gou Yugin’, Zhang Zaoyu’,Li Ying’, Wu Hang’
(1. Department of Community Health and Chronic Non—communicable Disease Prevention and Control ,
Gansu Provincial Center for Disease Control and Prevention ;2. Spleen and Stomach Disease Diagnosis and
Treatment Center , Gansu Provincial Hospital of Traditional Chinese Medicine ;3. School of Integrated
Traditional Chinese and Western Medicine , Gansu University of Chinese Medicine )
[Abstract] Objective : To investigate the intervention effect of coix

{EENB 5 F 45, Email : 2212243993@163.com, seed polysaccharides (Coixan) on an in vitro inflammation model of
R 61 B A IR ), ulcerative colitis(UC) and its mechanism from the perspective of in-
BIEEE 2 F £ : Fmail : 308923963@163.com. flammation theory. Methods: NCM460 cells were cultured in vitro

ESTWHE:HH 45 aKEAFYAAB (%% :21JR11RA205); H44  and were induced by different doses(0,2.5,5,10,20,and 40 p,g/mL)
B ALK E (%% .20JRI0RA419) ;8 7% % 5454 of lipopolysaccharide (LPS) to obtain the optimal induction dose of
HA AR KA B (%% 18JR3RA072) ; B8 F 4] 20 pg/mL, and NCM460 cells were induced by different concentra-
Fa| LA TR B (%5 . H 2 F(2022)775 ). tions(0,5,10,20,40,and 80 pmol/L) of Coixan to obtain the optimal
155 H AT - https://link.cnki.net/urlid/50.1046.r.20231127.1508.002 concentrations for promoting proliferation (10,20, and 40 wmol/L).
(2023-11-29) The cells were randomly divided into blank group, model group
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(LPS induction) , LPS+low—, middle—, and high—dose Coixan( 10,20, and 40 wmol/L) groups, and LPS+salicylazosulfapyridine (SASP)
(200 pg/mL) group, and after all cells except those in the blank group were stimulated with LPS (20 pg/mL) for 48 hours to establish
an in vitro cell inflammation model of UC, Coixan and SASP were used for 48 hours of intervention. ELISA was used to measure the
levels of the inflammatory factors interleukin—18 (IL-18) and tumor necrosis factor—a (TNF—a) in supernatant; immunofluorescence
assay was used to measure the expression level of the pyroptosis—related protein caspase—1; qRT-PCR was used to measure the gene
expression levels of NLRP3, caspase—1, GSDMD-N, and IL-1f associated with pyroptosis in the NLRP3/caspase—1 pathway; Western
blot was used to measure the protein expression levels of NLRP3, caspase—1, and IL-1 associated with pyroptosis in each group.
Results : Compared with 0 wg/mL LPS, 20 wg/mL LPS for 48 hours of induction moderately inhibited the growth of NCM460 cells ( P<
0.01) , and meanwhile , there was a significant increase in the content of the inflammatory factors IL-1f and TNF-a at 48 hours of
intervention (P<0.01) ; therefore, 20 ug/mL LPS induction for 48 hours was selected for modeling. Compared with 0 wmol/L Coixan,
there was an increase in cell viability after intervention with Coixan at concentrations of 10,20, and 40 pwmol/L, especially Coixan at
concentrations of 10 and 20 wmol/L (P<0.05). Compared with the normal control group, the model group had significant increases in
the levels of the inflammatory factors IL-13 and TNF-a, the protein expression levels of NLRP3, caspase—1,and IL-1B, and the gene
expression levels of NLRP3, caspase—1, GSDMD-N, and IL-1B (P<0.01) ; compared with the model group, the middle— and high—
dose groups and the SASP group had significant reductions in the secretion of IL-1@ and TNF-a (P<0.01). Compared with the model
group, the middle— and high—dose groups and the SASP group had a significant reduction in the expression level of the pyroptosis—
related protein caspase—1(P<0.01) ; compared with the model group, the low—, middle—, and high—dose groups and the SASP group had
significant reductions in the protein and gene expression levels of NLRP3 and caspase—1 ( P<0.05 or P<0.01) , and the middle and
high—dose groups and the SASP group had significant reductions in the gene expression levels of GSDMD-N and IL-18(P<0.01) ;
compared with the model group, the middle— and high—dose groups and the SASP group had significant reductions in the expression
levels of the pyroptosis—related proteins NLRP3, caspase—1, and IL—1p (P<0.01). Conclusions : Coixan may exert a protective effect
on human intestinal epithelial cells by downregulating the expression levels of the pyroptosis—related factors NLRP3, caspase-1,
GSDMD-N, and IL-1 and inhibiting the pyroptosis of intestinal epithelial cells.
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AR ] 5 % NLRP3/Caspase—1 38 F& A5 19 41 iy
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Coixan W H : IR A W) 24 | 4iE-5 : S27205; SASP,
WA FIARTE R 250 A R AL A% 0.25 o/ it 5
H31020557. A&l b Kz 4L (NCM460) , ) [ 3% v 4% 40 il
JE (185 :40652) . LPS(ZAKEA W, HL5:1.8880) ; A4l
A 2 (interleukin, IL) -1 i 58 6 328 A6 0 {3 77 5 (IR B
AWA TS EK101B-96) o A Mg SR8 A F - o (tumor
necrosis factor—a, TNF—a ) B G e A6 {75 & (B A= 9
A F]LHES EK182HS-96) 5 ROS Y5 41 (38 5 KA w] L it
5:800338) ; CCK-8 i & (MCE A 7t 5 : G1203) ; K
L (HE) Z 3 ) & (b st RS R A R A AL iS5
G1120) ; Caspase—1 FTL 1A (Gene Tex A F), L5 :GTX101322);
NLRP3 HL{A (Gene Tex A 7, GTX101322) ; TL~1B Fi 44 (Gene
Tex 22 A, #t5 : GTX130021) ; GAPDH (immunoway 2% &) , 4t
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5 YM3215) s HUae e B 7 (5 DAPD (db s BRI F}
FA PR A5 S2110) HRP ARIE 9111 2 HT 2 (IgGImmuno
Way 22 & , #t 5 : RS0002) ; HRP #5130 89 11 2 $1 B 16 (Im-
muno Way A7), fit5- RS0001) . #EEAUSE RS (FEFE UVP L
A, fit %5 : ChemiDoc—610) ; B, F 43 #7 K ( H 4% Shimadzu 2
AL : UW120D) 762 AR (Olympus A 7], #ib45 : BX53) 5
WKk X (35 B BIO-RAD A ], #it % : EPS300) ; PCR 4" 14X
(Z[® BIO-RAD A 7 ; CFX96) .

12 F#*

12,1 MR MBS FRTE S 5% fad- ik 1% B -5 5
Z () DEME 15 37 3%, 8 T 37 °C M FIHEBE L 5%CO, i 20 il 15
FF PSR A K AL A 2 80%~90% A T4

122 Bt EEs I RIRSM M SOE R R R SRR Z
WA S S R 40 (NCM460) , 257 it 97 Ve 45 1 2 AR 41
e RERL A B ARSI A B < ROR R AR K T NCM460, L)
BEFL 510" 20 1) % B He i T 96 FLAE M B A, #4115 3
AEIL, B R 24 W R 45T (0.2.5.5.10.20 140 peg/mL) 1Y
LPSiF S, TR FEA0 N 4300 B 5% 24 48 F1 72 h 5 [l B FL A
10 wL CCK-8 iR H,37 CHFF 2 ho G ke M Fie AV i Mk S
I 1) J5 e 4 AR R B9 NCM460 41, 3 000 r/min 850 5
min, B ¥ o i B Elisa B 5 G028 50500 & 20 TR A 45 4l
NCM460 41 i F 3% 1L-18 . TNF-a & 5 .

1.2.3  CCK-8 ks BE R WU M T Ik ie B4k
KA NCM460, L5 FL 2.5%10* 4> 40 Jifd (1) %5 )3 422 0 T 96 FL 41
B35 324, 28 B AA 0.5.10.20.40 F1 80 pmol/L Coixan 45>
WA B 3 AL, B T AR IR A R4 B 32 48 he R
FHREFRAL T 450 nm P AR 52 A B, 15 A0 A7 T 22, B i
ARSI 14 Coixan fe AL T Hi &

1.2.4 W PES I 96 R /AN M S A AR Y 1)+ Wi il Ak Hie
Z: 28 SCHR[11-12], 5 35 5% 2 ECE K BT NCM460 21 i, A
JBE 2R B AR TR, 3R T 96 FLAR R, A FL 100 L, T 37 °C.,
5%CO, 1 F5 46 W BE 24 h 3585 IR WG L I 0E 2 Ah Hi 4
2 I AR FE H 20 pe/mL LPS, THE 344 #5548 h, 35
Bt e B R A BRI AR BRI, A T IR
20 43 SN A 10,20 .40 pmol/L (X {2 85) , SASP
(200 pg/mL)"™ Y 5 4 B B F 5%CO0,.37 CARAFR 5
bR AN FRAR AR S5 5% 48 h 5, KD A ITTHE 5

1.2.5  Elisa 3400 NCM460 4 A L35 1L-18 \ TNF-a [ 75
G P RG] SR DU 4 i ROS 7KF i A NCM460 41
Jif2,3 000 r/min B0 S min, U F W . 408 Elisa BB 0805
&P BRAG I 45 2 NCM460 4 i 1 1F IL-1B . TNF-o & &, 4%
HEROS IR 7 & i FH AL B B 5, R FH DCFH-DA ZEGHRET 1
4520 NCM460 41 L35 FF ROS 7K (R 520

1.2.6  PEDIEHKE M Caspase—1 8 ) F kK K400
B35 T AT 2 B -1 2008 1 1 19 45 mm H A2 1Y SR 45
PEIERGFEL . 14 h e X203, 33K S8 3 1) )
J& L FRBRREFRIE HPBSYE VR 3 IR . WIS 4% 2 W40 i
[i] 5 ¥4 [ 5 30 min, FFH 3% 4 113 &2 F10.1% Triton X—
100 2 g $F A9 83 P41 30 mino, I PBS Y& WR 40 5 3 , 75 FH AH

I A AT 095 e €0, Wi (1 P L R A I PO R A T A
1.2.7 RT-qPCR ¥ #6 ll NCM460 4l fifi # NLRP3 ., Caspase—
1. GSDMD-N.IL-18 mRNA i35 YL, J2HUES RNA,
SR JE R TAKARA 23 W 1) PCR 396 5% S 3050 £ 0 ¢ DNA, 3 3
Real-time PCRAVZEATH 1 , LA GAPDH NS, R ] 27247 1
115 NLRP3, Caspase—1,GSDMD-N  IL-1BmRNA A %} % i&
o RS HA T AR TR RV ) B A B2 F)
5P BT AG 1, S 1P LR 1.

&1 5l¥F3
kY 19 (5'-3") K (bp)
NLRP3 Ll TGGCATCGTGAAGTGGTTGT 157
Tl GCCAAATGCTTACCAGAAAGT
Caspase=1 [ CCGITCCATGGGTGAAGGTA 276

T  GAGGATGTGGGCATAGCTG

GSDMD-N  Eif  TAAACTGGGCGGAGGGATGAA 300
T GAAGGGGATTTCTGGTGGTGT

IL-1B FiF GAAGGGGATTTCTGGTGGTGT 211
T GTCCATGGCCACAACAACTG

GAPDH [#  CAGGAGGCATTGCTGATGAT 138
Ti#f  GAAGGCTGGGGCTCATTT

1.2.8  Western blot {465 NCM460 4 fifl #1 NLRP3 . Caspase—1 .
IL-1B A RIS AR AN, S IR 1, BCA 25 % £ 1
VRRE LUK BRI B WKy B P L I —HT NLRP3  Cas-
pase—1 ,GSDMD-N .TL-1B,4 CIHF L7, K H TBST Vet /5
APt , 35 1l FH Image Pro Plus 115 4L BRAR (453 ¥ 2
FIFHRT Rk
1.3 %itsFiik

B A5 920 Bt 463 SPSS 25.0 B E43 M, TR VSR I 3S
B bR (v 2 s) Fom . A1) H AR B IR 36 2243
(One-Way—Anova) ; £5 J7 22 FF I R LSD b TR 56 5 45 07
ZEARFE R IS 2 T2(Tamhane’ s T2) 0474 56 5 A4
BIESRAIESEAR L . K5 KIHEa=0.05,

2 & B

2.1 B R K AR 4m B (NCM460) 5 4m FRLEE A 64 i 5

IR 2.3 17~ ,20.40 weg/mL LPS i NCM460 J&
48 F1 72 b, XF Ho = A B 88 0 AR B AR T (P<0.05 3% P<
0.01). H:H,20 pg/mL LPS ¥ 55 48 h, NCM460 77 15 %
W F T (P<0.01) . LPSiFET 5 48 h Al 72 h W5 B i) 4 41 fifd
M) FAH LL 8, 76 48 h N (20 pg/mL) LPS 55 X%} NCM460 4
MuA= A2 . R, 20 pg/mL LPS A H NCM460 4
fifd 48 b5 A ALZH A R AN R F TNF-a  IL- 1B )35 1B 3%
FA (P<0.01) o X 18 20 pg/mL LPS AT LIt I 7 Ji— 5 14
MR, BT MRS W R 1A S A8 B 58 0 S5 A R i A
Iy, A S2 56 71 20 pg/mL LPS i 5 NCM460 Ji7 48 hHE N
TR S
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%2 CCK-83%#ill LPS FHiA [l & /5%t NCM460 KI7E 1840 (x + 5% ;n=3)
24h 48 h 72h
415
A = AfH FIETES AfH =
0 pg/mL 0.60 + 0.20 0.00 0.76 + 0.02 0.00 1.08 + 0.06 0.00
2.5 pg/mL 0.57 +0.01 458 0.81+0.01° -6.55 1.15+0.05 -5.81
5 pg/mL 0.59 + 0.02 1.95 0.80 + 0.02 -4.67 1.15+0.10 -5.69
10 wg/mL 0.60 + 0.02 -0.000 6 0.75  0.01 2.36 1.07 +0.09 0.83
20 pg/mL 0.57 +0.01 4.69 0.68 + 0.03" 11.22 0.92 + 0.04° 15.07
40 wg/mL 0.54 % 0.01 8.82 0.58 + 0.02" 2424 0.78 + 0.06" 28.21
Hia, 50 wg/mLA HH, P<0.05;b: 50 we/mL 4 H# , P<0.01
%3 ELISA#N& L NCM460 B TNF-a, IL-1B & & (x £ 5;n=3)
a5 LPSHIH/TH  IL~1pWE  TNF-a ¥k -
P fi] (pg/L) (ng/L.) B
EH 4 0 pg/mL 1157+1.19  63.55+834 @
FERIZH (LPS4L) 20 pg/mL(48h)  49.22 +0.63" 419.16 +36.71° =
T :a, SIEH A LI, P<0.01 <
2.2 EEA- SRS R TIRAN E P %
AT 52 4 FF 5, 53 S PTIAS [R vk B 85 54 22 W (o B g FEFFE

0.5.10.20.40.80 wmol/L) 15l NCM460 41l il 48 h J& kil 4
MG . 50 wmol/LE T~ 2 (Coixan) A HLAL , T
(= 2B 24 10,20, 40 pumol/L I}, 41 i A7 1% 2219 & , e 1)
J&, Coixan ¥ J¥ 4 10,20 pmol/L(P<0.05), [k, ABFITEHE
10.20.,40 pmol/L & B~ £ 5 NCM460 #E17 )5 25556, 3
TELPSiE S G 4k T AL PR 48 b,

x4 BERCEZHETH48 hAHEEHNCMA60 HFEE

(x £5;%;n=3)

415 AfH LS

0 pmol/L 0.54 +0.01 100.00 = 0.00
2.5 pmol/L 0.53 £0.01 97.90 + 2.49
5 pmol/L 0.57 £0.02* 106.43 +2.81°
10 pmol/L 0.58 £0.01" 107.17 £ 1.62"
20 pwmol/L 0.57 + 0.01 105.25 £ 1.67
40 pmol/L 0.52 +0.02 96.17 +2.90

¥ :a,5 0 wmol/L AL A HL#L , P<0.05

2.3 #FF A= % 4 NCM460 2 it £ 7 IL-1B . TNF-a . ROS #9
kA
H & 1~4 7] UL, 5 NCM460 1E 7 % 18 20 [b 4, #5504
NCM460 |35 ¥ 1 IL-1B . TNF-a . ROS 23k 1 B 2 7+ & (P<
0.01) ; SR AH LY , Coixan i, o7, &5 7705 41, (M) (B ik
E) i IL-1B, ROS 7 i i 3 PR (P<0.05 8 P<0.01) . Coixan
1 791 R B 2 (I U T I ) L P TNF— o 838 I 35
i (P<0.01),
2.4 Coixan *F LPS % %9 NCM460 #8 it Caspase—1 & & 3% &
0% f
A T 5 KU {0, 146 I 4% 41 41 Jitg A Caspase—1 % EES
ik EERE S 6 i , A B TR 5 IEH A L, LPS A
i) AERIL] Caspase—1 B (13635 8 E M (P<0.01) ; 454
AE L, 8 B U A, MU ML E 21 T Caspase—1 7R [

FISH 5 (P<0.01).,

Hra, SIERWA I, P<0.01;b: SHIR L, P<0.05;c: 5HIAIZH
s, P<0.01
E1 ELISAZE&NEENCMA60 K IL-1p(pg/L) & (x + 5,n=3)

500 =

400 -

TNF- o (ng/L,

T ra, FIEW 4 L, P<0.01;h: SR H A, P<0.01
B2 ELISA#iN& A NCM460 I TNF-a(ng/L) & (x +5,n=3)

8000 —
izl 4 7
Er 6 000 i
®
L4000 b }
m D
2000 s
()~
. )
S TP
¢
QRS
S S S
& . \,@' & c,%\
9\ c(\ o\' Y’v
X
(xc Q% %xc o,’?)
FJOFE

W ca, SIEH A HLHL, P<0.01 ;b SR L4, P<0.01
E3 EEEHRSHERNZHNCMA60H ROSEE (x + 5,n=3)
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] 03 0 Srrrmm vy
100 100 10¢ 10°  10° 10° 10¢ 10° 100 107 10° 10°

B4 ERCZHEXEENCMA60 415 ROS & 2RI

T ra, SIEH4LHEL, P<0.01;b: SHEMLL S, P<0.01
5 CoixanXf LPS %S/ NCM460 4 i Caspase—1

BEBAHIZI(x +5,n=3)

LPS+coixan
(10 pmol/L)

2.5 Coixan %} & 41 NCM460 F NLRP3 mRNA . Caspase—1
mRNA .GSDMD-N mRNA \IL-18 mRNA & ik /KT &9 % vy

PCR 7541 NLRP3/Caspase—1 {55 38 # £& T-4H 5¢ [/ 7
NLRP3,Caspase—1,GSDMD-N . IL-1pB (IFEIL1E L , 25 5 0L K
7, 51E R AL, BiAIZH NLRP3  Caspase—1 ,GSDMD-N 1L~
1B B K Fe ikt B % TH i (P<0.01) s SHEERILIAT 1L , Coixan K |
w4 A9 URK I B 2H P NLRP3 | Caspase—1 2353 ik

F AR (P<0.05 58 P<0.01) ; Coixan 7, &5 I 21 , W00 RS L I

2 GSDMD-N, 1L—1p 3 K #3544 I F I (P<0.01) o
2.6 Coixan 4 & 28 NCM460 ¥ NLRP3, Caspase-1.,IL-1p %
I &: % L A

SERME 8.9 FR , FIE W HAHLL , AL 2H vh NLRP3 |
Caspase—1.1L-1B 2 H £ ik K ¥ W F 8 (P<0.01) ; SRR
LA L, Coixan fIG . L ) 0 2, M ZR0A#E MLk 0 261 H NLRP3
Caspase—1 & [ 3 5 /K I & T [ (P<0.05 5 P<0.01) ;
Coixan H7, 5 551 & 41, M ZURE L W 4 v TL-18 25 1 335 K1
B R R (P<0.01)

LPS+coixan LPS+coixan LPS+SASP
(20 pmol/L) (40 pmol/L) (200 pg/mL)

E6 GERLEERMITLPSFESNCMA60 HAET-185% Caspase-1 EEAIFMN (30 x ) (x + 5,n=3)
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