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DAI.CMDI 3% %, ik ¥ % 5% B F K -F oA & 25 7 20 22 ¥ caspase-1,GSDMD . TXNIP .NLRP3 . ASC & @& %9 £ ik 3 2 %7+ & &K LA
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Effects and mechanism of asperuloside on the pyroptosis of intestinal epithelial cells in rats with ulcerative
colitis

XU Chao, TAN Xiaoping, LI Jie, Al Minghua, LU Yueyue, LIU Chaoyong(Dept. of Gastroenterology, Jingzhou
First People’s Hospital, Hubei Jingzhou 434000, China)

ABSTRACT OBJECTIVE To investigate the effects and mechanism of asperuloside (Asp) on the pyroptosis of intestinal
epithelial cells in rats with ulcerative colitis (UC). METHODS The male SD rats were randomly divided into Control group,
model group (UC group), ASP low-dose and high-dose groups [Asp-L, Asp-H groups, Asp 35, 70 mg/(kg-d)], ASP high-dose
group+AMPK inhibitor Compound C group [Asp-H+Compound C group, Asp 70 mg/(kg*d)+Compound C 0.2 mg/(kg-d)], with
12 rats in each group. Except for Control group, the other groups were injected with 50% ethanol (0.25 mL)+5% 2,4, 6-
trinitrobenzene sulfonic acid solution (2 mL/kg) into the intestinal cavity to construct UC model. After modeling, the rats in each
drug group were given corresponding drug solution by gavage or (and) tail vein injection, once a day, for 14 consecutive days.
After the last administration, the weight of rats in each group was measured, and the length of their colons was measured; disease
activity index (DAI) score and colonic mucosal damage index (CMDI) score were performed, and the serum levels of
inflammatory factors (interleukin-18, -18, -6) were detected. The pathological changes of the colon tissue were observed. The
expressions of pyroptosis-related proteins [caspase-1, gasdermin D (GSDMD)] in colon tissue, and pathway-related proteins such
as adenosine monophosphate-activated protein kinase (AMPK) , thioredoxin-interacting protein (TXNIP) , NOD-like receptor
protein 3 (NLRP3) and apoptosis-associated speck-like protein containing a CARD (ASC) were all detected. RESULTS Compared
with Control group, the colon tissue structure of rats in UC group was damaged, with obvious infiltration of inflammatory cells and
edema. Their body weight, colon length and phosphorylation level of AMPK protein were significantly reduced or shortened; DAI
and CMDI scores, serum levels of inflammatory factors, and the protein expressions of caspase-1, GSDMD, TXNIP, NLRP3 and

ASC in colon tissue were increased or upregulated significantly
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Compared with UC group, the pathological
damage of colon tissue in rats was relieved in Asp-L and Asp-

H groups, and all quantitative indicators were significantly

- 166 +  China Pharmacy 2025 Vol. 36 No. 2 PEZG 202545 36 4555 2 1)



significantly reverse the improvement effect of high-dose of Asp on the above indicators in UC rats (P<<0.05). CONCLUSIONS

Asp can improve inflammatory damage in colon tissue and inhibit pyroptosis of intestinal epithelial cells in UC rats, which is
associated with the activation of AMPK and inhibition of TXNIP/NLRP3 signaling pathway.
KEYWORDS asperuloside; ulcerative colitis; intestinal epithelial cell; pyroptosis; AMPK/TXNIP/NLRP3 signaling pathway
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BRI 72 (ELISA) 28 & (4it-5-53 31 4 E-EL-R0567 . E-EL-
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ZH ) . Asp Ik 57 12 2H (Asp-L 2 ) . Asp 1 7 = 2H (Asp-H
2H) . Asp 557l i+ AMPK #11i] 1] Compound C £H (Asp-H+
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Fi¥ i 5122, 8 1942 1.6 mm A R M 3R AT T TN 20 8
em Kb, Z9Z 4 ] s B N HE A 50% & T (0.25 mL) Fi
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FELLAF R 1:10 000) , #EEHFE 2 hy YERLS , LLECL &6
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K1 BAARBERDAIESEE (x+s,n=12)

gl kg DAIFA/4
Control 21 215311245 0

ucHl 163.48£9.78* 3.58+0.26°
AspLAl 189.37410.49° 2424018
Asp-HAL 276411156 117£0.12*
Asp-H+Compound C 4| 180.25+10.02° 2504019

a: 5 Control4] [L4E, P<<0.05;b: 5UCHI [L#E, P<<0.05;c: 5 Asp-L
HH %, P<<0.05;d: 5 Asp-H4H H %, P<<0.05,
3.2 Asp X} UC K R I i F % iE B F 7K F RIS

5 Control 41 H4st, UC 21 KRR IE 7 IL-18 . IL-1B .

IL-6 7K -2 8 3 T+ 55 (P<<0.05) ; 5 UC 41 He 4%, Asp-L.
Asp-H 2 K BUALTE 1 IL-18 | IL-1B \IL-6 7K1 1 fil 2 A%
(P<<0.05) , H Asp-H 4 I 3 45 b 1) 2k 3% 5 B 2 (P<
0.05) ; 5 Asp-H 41 L% , Asp-H+Compound C £ K KL Ifil
T IL-18 \IL-1B \ IL-6 7K V- 34 1 2 Tt (P<<0.05) . 4%
B2,
F2 BHAXBMBFRRERFKELE(x+s,n=12,

pg/mL)
ikl 118 IL-1p L6
Control ] 11582117 4284632569 2083163
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AspHA] 1395+ 126" 597.68£2836" 2836217
Asp-H+Compound C4 36424 151° 11254743984 57334309

a: 5 Control4] H#5, P<<0.05;b: 5UCH b4, P<<0.05;c¢: 5 Asp-L
HHER, P<<0.05;d: 5 Asp-HA L4, P<<0.05,

3.3 Asp 3t UC X R CMDIF4y K 45571 EE B9 5200
55 Control 2H b 3%, UC 2H K KL CMDI 43 i 2 Tt
L AR B S (P<<0.05) ; 5 UC 41 k4, Asp-L .
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Asp-H 21 K R CMDI PF-73- 34 1 R AI, 45 4 B2 1 ik
FIEK (P<<0.05) , H Asp-H 4 b R 45 F5 19 0035 56 B
(P<<0.05) ; 5 Asp-H 4 [t 3¢ , Asp-H+Compound C 21 K
FR % CMDI ¥ 43 5 25 Tt 5, 45 I K B I 25 46 0 (P<
0.05). ZEHIWF 3,
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45 CMDIFEA (n=12)/2 K (n=6)/em
Control ] 0 1203115
ucH 4251025 655£0.74
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JEE b B 5 P Y0 T B | e A4 LI i) 7 ik 247 S i
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BN, SR L,
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e v\ o P ] (N
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A. Control 41
ik : R
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GSDMD % [ () F ik ¥ i 3 F il (P<0.05) . 4553 LA
2324,
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ESEBHEXERRENZM
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FEIRIK -1 BT (P<<0.05) 3 5 UC 41 L%, Asp-L.
Asp-H 4 K 545 7 240 23 b AMPK 25 14 ) R AL 7K S 14
53 THE , TXNIP .NLRP3 , ASC 5 [ i e ik K -4 i 3%
[ A (P<<0.05) , H. Asp-H £ - i 48 b 19 ol 3% 8 B &
(P<<0.05) ; 5 Asp-H 41 L% , Asp-H+Compound C £ K
B 45 B 21 20 h AMPK 85 11 A9 B 1R 1k /KO I 35 FRAIG
TXNIP . NLRP3,ASC # [ A9 3Rk K -3 B 2 T (P<
0.05), U3 .35,
4 itig

UC J& T2V RAEYE W , H A w AL 320 18
32 B , B A i O A 3 B0 B R D) e R A 38
PEIE I, (A5G0 20 S E PR35 R R, DA T in )
SNE RN IR BRI, BT UC 5 Bk HiRdyT H
W, (A5 2 I 3 K 132 ) S U, 5 SO DI e
RIS EET B RIGYTHERE K™, HHET. UC
B PRIGTT LAZS 6T b &, BT R R i 1S 21—
S AARCRA IR, I FHB RS AR 2. Asp
PR H PR ARG A Y, A IR AR B
Ak PUREISTEY, 5N, Asp AT @ 0 25 s R
AE DG e A M rg - R - ) S5 2 A, a2 el 240 B 45 i, el
45 I A REAR DN 130 B 45 1 26 AH SR g i) A
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T4 BAKXKREHHEL T caspase-1 GSDMD EH F
EEREB (x+5,n=6)

45 caspase-1 GSDMD
Control 41 025£0.03 0324003
ucy 0.81£0.08° 0.88£0.09
Asp-LAl 0.60£0.06° 0.67£0.07
AspHAL (.38 0,04 045+0.05"
Asp-H+Compound C 41 0.66£0.07° 0.73£0.07°

a: 5 Control4] He4% , P<<0.05;b: 5UCHI H4, P<<0.05;c: 5 Asp-L
A HH, P<0.05;d: 5 Asp-HAL L4, P<<0.05,
pavek D —— N W e )
avek W S S S o
XN — D S S S oo
NLRP: o D D T G 000
ASC — G TP e W 0
I I I N v
I :Controldl; I :UCHL; Il : Asp-L41; IV : Asp-H4H ; V : Asp-H+
Compound C4 .
B3 &4EHXR%PAELA P AMPK/TXNIP/NLRP3 15
SRBEXEARENEKE
x5 HHEKXRLEAEL R AMPK/TXNIP/NLRP3 5
SEREXEAREBERLE (x+5,n=6)

413 p-AMPK/AMPK TXNIPBactin~ NLRP3[B-actn  ASC/B-actin
Control 4] 0.940.05 0.36£0.04 0.4410.04 031003

ucd 0.3610.04 1.19£0.12* 126£0.13 1.02£0.10°
Asp-LAl 0.5740.06 0.85+0.09 0.94+0.09 0.7340.07
Asp-HA 0.82£0.08" 0.52+0.05" 0.60+0.06™ 0.42£0.04*
Asp-H+Compound C2{ 04940.05° 0.93+0.09° 107£0.11¢ 0.8440.08°

a: 5 ControlZH [LEL, P<<0.05;b: 5UCH L#L, P<<0.05;¢: 5Asp-L

20 48, P<<0.05;d: 5 Asp-H4H b4, P<<0.05,
JEU TR, Asp AT 238 A U AR R RAE S N, Bk A v g
BT B AR YRR DM e /N B 45 RN 98
", ARBFFE AR B, Asp T g E AR UC KLY
DAL, CMDI ¥-47, Ik /045 iz 20 23 5 i A MU I 0, sl 27K
Jir, U B G UC R BRI 46 B 26 i 405 B — e 1 el
EH,

RAE A UC KA R M) 2RIl . RAEH
FIL-18 . IL-1B8 IL-6 Z7E UC 1Y & A & et b S v 6
I8, AR IR T OAE , IR DSS BUC /N F45 i 41 21 s
PHUCRS fF5E R 38 i ] NLRP3/caspase-1 {5 518
% AT 0 TL-18 \ IL-1B . IL-6 4 433 , 1  UC K B iE
FHISEAN I A FE T, NI EAEE UC KA i T 8 s 00
ARAFFTLER BN, Asp AT B R UC KRRl i H IL-18
IL-1B \IL-6 /K-, $278 H ATl UC K B JERE S

A A T — i i SERE /IMAS A S 0 2 R I 1 BE
T-77 3, 30 B A A A T T e Rp A AR RS S R b A
G U E YR ZE 2 OCH B M B AR T ] i i 2 2
15, GIURRAE AAN R N, 75 UC B9 & A & b HAT
EEAERHM, BT KR, caspase-1 # , i 2 AE [H
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F R B IR B, 3TE WY caspase-1 T 4 S ) E)
GSDMD, {1 5 i) GSDMD 7E 40 Jifd i I 5£ 5 LUE
JRCFL BT, AT ABE DA A0 1% 58 2 1, e 26 75 4 L

T BESE R, M caspase-1.GSDMD 4 |1 i K5

WA TL-1 B9 ZKF-, ] Ao 200 £ 1, G2 UC R B

JAE R # ] NLRP3 | caspase-1, GSDMD 45 [ A %%

K, AT RAE TL-18 TL-18 f 43105 , AT 10 1 240 ff £ 7=

203 UC R B0 RS S RS ™, AT S 45 2R 1B

N, Asp A] I el UC KRR IL- 18 45 48 0E R -1 0k

T caspase-1 .GSDMD £ [ i & ik , £/ HXT UC KB

MR T HAT —E MR

AMPK/TXNIP/NLRP3 {555 3 75 R AE 2 £E 12

SEPERE v B AR A . R AN RE B ERCZ 2

AMPK Al Z 5 AT A T BRSNS

TP 7 , AL BRI , AMPK 383432 2] ,

TP AR RS BRI, A A8 Ak oA G PR TXINTP 25 1 7Y

I8, JE NLRP3 S8 4E /A, NLRP3 5 23k 8 1 ASC,
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