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(HE) BR FREST 7 4 Bk (UC) K R %508 37 R4 I 4 e - 0% vl H T B & A A B4 F & B (TXNIP)/
HH B S BERNEMEAEZ KR E G 3(NLRP3) B4R & 57 0 G ERALE . ik 4k BEALL 9 3t B (Control ) 41 i A
Y EMA R E S A 50% LB UK 5% 2,4,6-= A4 S BEER BV R A TR # L UC K BARAL 348 8k 5 AL 4
UC 4 & X7 1% 7 B 4L (HQD-L 41) % %37 b /| & 4L (HQD-M 41) . £ 7 & 7 & 4 (HQD-H 41) E b4kl 54 12 R KR,
HQD-L 4 \HQD-M 4 \HQD-H 42514 F 5.10.20 gkeg EEFHE , £ DR A% T 270 mgkg £ % i# § ,Control 41 UC 4
BTFEAELRET, BARH 1 RM,EL 21 d, KRR W5 FK a3 AR E 5118 BHATIF o MR 40 PO E R T T 40
JH.(Treg) FHEIME T 4058 (Th)17 tef], 33T & Treg/Th17 W8 ;ELISA I % i 3% & 40 M/ & (IL)-1B IL-4 IL-6 IL-10, F 3k & (IFN)-
v 9 R A B F (TNF) - 4% 10 4 & B F(TGF)-B1 K- Fn 4 i 4 42 #8810 4 B (C B (SOD) 75 — B (MDA) A itk i 1 47 B
(GSH-Px) . it 4. L. 2B (CAT) AT ; HE %2 W 2045 i 41 4% 328 ., TUNEL 34 2 25 7 41 4% 48 i, 8 1= 22 ; RT—qPCR 431 TXNIP,
NLRP3 mRNA % ik /K F; Western blot # ] TXNIP NLRP3 3 it X 4 E-3(Caspase-3) B 40 jf itk /8 -2(Bcl-2) \Bel-2 A% X & &
(Bax)E AR A AT, &R 5 Control 43K, UC 4 By 5 G & 30 48 #3F 2, Th17 tf] [ IL-1B.1L-6 IFN—y TNF-ac MDA KT, £ 7
40 4% 4 i - 2 TXNIP F2 NLRP3 mRNA %3k K -F X TXNIP NLRP3 Bax Caspase-3 & 1 & 1k X -F 3 715 (P<0.05) ; Treg .| Treg/
Th17 WAE L4 I1-10,TGF-81.S0D GSH-Px CAT A&-F % Bel-2 & ¥ % 3k A-F34 B (P<0.05), 5 UC 413 HQD-L 41 HQD-M 41,
HOQD-H #1 3 9 47 % 40 B9 5 0 7% 5 45 #3774, Th17 W] IL-1B . IL-6 IFN—y TNF—o MDA K-F | % 7 40 47 40 0 8 7= %  TXNIP Fo
NLRP3 mRNA % ik A -F % TXNIP NLRP3 Bax,Caspase-3 & & % 1k K-F 3 F& 1% (P<0.05) ; Treg t. ] \Treg/Th17 .18 1L-4 IL-10,
TGF-B1,S0D GSH-Px ,CAT K-F % Bel-2 Z& A &k AFHFE (P<0.05), P54 5 HQD-L 4 HQD-M 41t %, Th17
) IL-1B IL-6 IFN—y TNF-a , MDA A F, TXNIP #1 NLRP3 mRNA % 1k AF K & & 3 3k ACE 3 EK (P<0.05); 5 HQD-H 4 8 E
WHEARTE (P0.05), £ 4% 4 SHQD-L 4 HQD-M 41 b %%, Treg thff] \Treg/Th17 18 IL—-4 IL-10 TGF-B1,S0D GSH-Px CAT
AT R Bel-2 & B &K AT HFE (P<0.05); 5 HQD-H 41 th 38 _ERFATEAR(P<0.05) L5 # 5+ UC K R A% T4, 34|
KAE BN AR AR AE, W1 UC R R IR 45 40 8 4m o B T 2= | EEHL A o7 86 5 98 %% TXNIP/NLRP3 3 B4 5

(342 %5 M4 7 3% ;3% %% ; TXNIP/NLRP3 8 % ; % 8 % s 0 L H = £ fuvk
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Huangqin Decoction restores immune homeostasis and inhibits colonic cell
apoptosis in rats with ulcerative colitis by suppressing the TXNIP/NLRP3
pathway
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(Abstract] Objective To investigate the effects of Huanggin Decoction (HQD) on immune regulation and colonic cell
apoptosis in rats with ulcerative colitis (UC), and to explore its pharmacological mechanism of action based on the thioredoxin—
interacting protein (TXNIPynucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3) pathway. Methods Rats were
randomly divided into control and model groups. A UC rat model was established in the model group by intracolonic injection of a
mixed solution containing 50% ethanol and 5% 2.4,6-trinitrobenzene sulfonic acid. After successful modeling, the rats in the model
group were randomly assigned to UC, HQD-L, HQD-M, HQD-H, and mesalazine groups, with 12 rats in each group. The HQD-L,
HQD-M, and HQD-H groups received HQD by gavage at doses of 5, 10, and 20 gkeg, respectively. The mesalazine group received
mesalazine by gavage at 270 mgkg. The control and UC groups received equal volumes of normal saline by gavage. All groups
were treated once daily for 21 consecutive days. After the final administration, disease activity index scores were assessed. The
proportions of regulatory T cells (Treg) and T helper 17 cells (Th17) were determined by flow cytometry, and the Treg/Th17 ratio was
calculated. ELISA was employed to measure the serum levels of interleukin (IL)-1B, 1L-4, 1L-6, IL-10, interferon (IFN)—y, tumor
necrosis factor ((NF}-o, and transforming growth factor (IGF1, as well as the levels of superoxide dismutase (SOD), malondialdehyde
(MDA), glutathione peroxidase (GSH-Px), and catalase (CAT) in colonic tissues. HE staining was used to observe the histopathological
changes in colonic tissues. TUNEL was used to examine the apoptosis rate of colonic tissue cells. The mRNA expression levels of
TXNIP and NLRP3 were tested by RT-qPCR. Protein expression levels of TXNIP, NLRP3, Caspase-3, B—cell lymphoma-2 (Bcl-2),
and Bel-2-associated X protein (Bax) were determined by Western blot. Results Compared with the control group, the UC group
showed increased disease activity index scores, higher Th17 proportion, elevated levels of 1L-1B, I[L-6, IFN—y, TNF-a, and MDA,
and increased apoptosis rate in colonic tissues; increased mRNA expression levels of TXNIP and NLRP3; and increased protein
expression levels of TXNIP, NLRP3, Bax, and caspase-3 (P<0.05). In contrast, the Treg proportion, Treg/Th17 ratio, levels of 1.4,
IL-10, TGF-B1, SOD, GSH-Px, and CAT, and Becl-2 protein expression levels were decreased (P<0.05). Compared with the UC
group, the HQD-L, HQD-M, HQD-H, and mesalazine groups showed lower disease activity index scores; reduced Th17 proportion;
decreased levels of IL-1p3, IL-6, IFN—y, TNF—, and MDA; reduced apoptosis rate in colonic tissues; decreased mRNA expression
levels of TXNIP and NLRP3; and decreased protein expression levels of TXNIP, NLRP3, Bax, and caspase-3 (P<0.05). Meanwhile,
the Treg proportion, Treg/Th17 ratio, levels of IL-4, IL-10, TGF-B1, SOD, GSH-Px, and CAT, and Bcl-2 protein expression were
increased (P<0.05). Compared with the HQD-L and HQD-M groups, the mesalazine group showed reduced levels of Th17 proportion,
IL-1B, IL-6, IFN—y, TNF-a, and MDA, as well as decreased mRNA and protein expression levels of TXNIP and NLRP3 (P<0.05);
however, these parameters were elevated when compared with the HQD-H group (P<0.05). Compared with the HQD-L and HQD-M
groups, the MSLZ group showed increased Treg proportions, Treg/Th17 ratios, and levels of 1L-4, 1L-10, TGF-B1, SOD, GSH-Px,
and CAT, as well as increased Bel-2 protein expression (P<0.05); compared with the HQD-H group, these parameters were
decreased (P<0.05). Conclusion HQD can regulate immune balance in UC rats, inhibit inflammatory responses and oxidative damage,
suppress disease progression, and reduce the apoptosis rate of colonic tissue cells. Its mechanism of action may be related to
regulation of the TXNIP/NLRP3 pathway.

(Keywords) ulcerative colitis; Huangqin Decoction; TXNIP/NLRP3 pathway; immune regulation; apoptosis; mesalazine
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protein, TXNIP)/Z 1Y R 45 A 5 5 Ak 45 44 Bl i 52 1A
# H 3 (nucleotide—binding oligomerization domain —
like receptor protein 3, NLRP3 )3l J% &I 4F K AF5T
RIHE UC KA K Je B UJAH OC 1Y) B 245 538
TXNIP/NLRP3 i % M AH 8 Rk K TR 2 &
FHUC R EEFE T, [AE TXNIP/NLRP3 i
PEAE AR T S B T AR B AR, EARER
SESIfFgT F B, I TXNIP/NLRP3 3 5 AE JH 55 S e
i, PG et s . USRI A TXNIP/
NLRP3 38 [ Re08 i E M 45 g -, thEE2#iA
9, UC S AN 2T ANl A EE TR
I UC BYIRYT I LAV B 6 AT 200,
ZHHE A FAT CH R AR, J7 T B TE R
B AL, KAANE T 25 A HE, AT K
o, H s R R % 2ObdE R RNE 2 2 SR
TR AR 23, BMRIFERY]  E 5
TR B AT H R ROR S 2R
G310 WFRERI], BRI REDEM UC /N BRI 489
I S 2 AR MR T AT UC g L e
I A S5 38 o W 5T B Ao UC R BRI 2 3R A H]
KL, R E 28 E IR 2% At
GEAUAE PR R BRAE A 6 4, 28 e /DA
25 AR ESEIRAICR  [RI 8L/ BEE R SEAE RV Y
T, BT A A i n]

1 RIERHE

1.1 Iz

75 U SD KER HEPE, 6~8 JEIE AT 5 200~220 ¢,
W HTAREBEEIRSY O, S ERIES
SCXK(#)2022-0002,, fRF= T35, il 20~25 C,
HOGHR 12 h, AT szt st B 2R
TR Befe PR ZE 53 S5 (KY-2024-112)
1.2 #f

BA AT H R R (145 : 220819230311,
230718,230601 , b5t [F i A A FRA R ) s BUDHL
% RT-qPCR 355 & (1t . 1A0250 SR1110, L 51 %R
FERHEARAA) ; AN & (interleukin, 1L)-
1B ELISA 7| £ (35 : AB-B0986B, 3 I, ¥ 4 = 2
BB F A R ) s 1L-4 ELISA iH & (5 .
BMS628TEN , b 5t it A AW B ARG R A H] ) 51L-6

ELISA i & (41t 5 : ERL6096 , 4 i A= ¥y 5 25 B} 4%
KHABRA T ) ;1L-10 ELISA %7 & (#5 . EK310,
BUNER B A W H ARG BRA W) 5 THE K (interferon,
IFN)—y(#t 5 . YKW=20127, FIFCRHEA: YIRS A
FRZSF]) ; IREPRSE N F- (tumor necrosis factor, TNF) -
a(#55. PT516, Ll < RAEY R AR A A,
B4R K K (transforming growth factor, TGF)—-B1
(f1t5 . WEOO11 , KM ME/R A= W RH A IR A W] ) 5 4
A AL I AL i (superoxide dismutase, SOD)ELISA
A& (T R3352, YN FRVE DR A TR AR 5
N % (malondialdehyde, MDA ) (#t5 . RK05818,
R T2 e A YR BRA A ) s 28 e H Ik 4R
1k ¥ B (glutathione peroxidase, GSH-Px)ELISA &,
F & (S . XG-01E7 118, LI Pk A= Rl AT FR A
H)) ; i E AL S (catalase, CAT)ELISA 27 & (41t
5 AE92586Ra, LIl ERARA: YIRHE A RS F] ) s HE
BAIE S . MBI8IS, KLY ARABIRAF] ) ;
TUNEL i#57& (5 : KGA1407 , VT IR AE o R
JBeAR A BRZA F] ) 5 SRBTAR H i -3 - i U6 (glyc-
eralde hyde -3 —phosphate dehydrogenase, GAPDH) |
TXNIP \NLRP3 B Zfiffl itk 298 2 (b—cell lymphoma-
2, Bel-2) 2EBERAEi-3 (cysteinyl aspartate specific
proteinase-3, Caspase-3) (flt-5-:ab181602 ,ab188865
ab263899 .ab194583 .ab184787 , 1T IG5 5 AR
AT ) Bel=2 #H K X & 1 (bel—2-associated x pro-
tein, Bax) (fIt"5 :db 14911 FL MK A W H AR FR A
A]) ; ¥T IL-17A-PE HUiR 5 . F211L1702 , FrJHBERL
A WA AR A BRA 7)) 5 97T Foxp3-PE HUAK (L5 .
PC5-30055, RIGERAYRHEARR A A .
1.3 EEEE5MEE

BD LSRFortessa it =G40 i 43 #1AX (Ib 504 % o
BRHEAFRA F]) ; ABN-flu—21 2618 B W fss ( -
M ARB A B ARG BRA ] ) ;ST8 STSR i s iA R 5
DAL (FEBR R R B A RS A ) s HBS-1101
it b5 A (R S R AR BB A IR A F] ) ; WD-9413D
BEEBAGAL (A S —ERHE AR BRA R .

2 A&
2.1 UC KREERE L
FEBEHL 434 X B8 (Control ) 2H (13 H) Fl ik #5
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41(62 H), M2 2 BOSCHR[15-16]11 77 i dE A7 UC
KERERL RBRASE 24 h 5, F50 2 ml/kg AR
F g, L] ) K B I T S &R 50% LB K
5% 2,4, 6- —EHEARRPRATIR G . Control £
KB IENTER AR 3 d e, KRR
TGS ZEMDIRAS . [A]HS DA Control AHFEHLI 1 H K
B, TERLZH FEAILIR 2 R SR T A A 5 R B
IR TS SR R OM L 25 s 41 2 R
Bo 3 45 K 2L | 5 A LIS PRODR 240 AR 4
PRI MR A
22 HHEREY

KEGERBRIE AL R UC 4 55
4 (HQD-L 4) \E &7 il a4l (HQD-M 41) | ¥ 5
Vet 2 (HQD-H 4) Sevbhideed 12 H/4 , i
BRI RIS SRR 25 5 58 5 g/mL
AR i BRI R BRAASR T AR 3., 2 BRI IR 45
2558 6.3 1% ,HQD-L 20 . HQD-M 41 .HQD-H 4
ST 5.10.20 g/kg(AEZG &) 5 17
B VP RIRAL LA T 270 mg/kg SEVHRIGEIOME E |
Control ZH UC ZH¥E 8 45 T55 A K . 2424
1R/, S5 21 d,
2.3 MEXRERENIEETS

KRB AEER 12 h )5, Z BOCHR[20-21]0 J7
125, R BV B A8 A A RN A 5 1 457 T
XoF 5 2R BRI S G T 43
24 YR A I K BR Treg Th17 LI K Treg/
Th17 tb{E

KRS 30 mg/kg 1 EL H AR BRI, X
EMSE T R I e Ik, 2 W S Sk, f s
Fh kIR 2 B O (5 P U L 4 B T 0
AL, 2 BESCHR[221 75125, £ FH 3t =t e S
Treg Th17 L9, JF3158 Treg/Th17 HAH,
2.5 ELISA #&i X R % 1L-18.1L-4.1L-6,1L-
10, IFN—y.TNF-a . TGF-B1 FAZ5EA2H 4R SOD MDA |
GSH-Px,CAT Hy7KF

KRG 1 5 30 mg/kg TR B FE 2 AN BRI
BUMEM , 15 = Sh kU 2 5508 , 7F 4 CAIF T,
3 500 r/min, #.02F42 10 em, B0 8 min 385 1ML
T, fd H ELISA &5 & % 1L-1B8 . IL-4 1L-6 IL-
10 IFN—y TNF-a . TGF-B1 7K KBS0 M F 1

ABFE  BUZE AR, ol FH 2 G50 3 2 R RS i 2 1
WFEE 513K, 0 B S0 i B BCA B e ik
F B B R RS A S5 i H R
R & 2 SOD MDA  GSH-Px ,CAT /K-,
26 HE $ENBARLEMARFETN

K ERAIHE R 1R AR BE , Bt a1 2, [ 4%+
PEHEER R BRI E 12 h 5, SRR S RE
K ZHRSE WA IR A A s 4 i A 21
A EEERER S o, PR RORIRR B £ R
S5 Y] Fr S K AL R 2 AR DL £
Je WK B AL B A R R i R, At e
TR AR
2.7 TUNELEMEKXRLEMELMFTER

KRS, LS wm AV H
TR LA L) B B KA R PR A
AALP AR AR K T/ERETIREE ),
fii F TUNEL U5 & 4 o, 11545 b 4L 2L A i g =
K, ST R =TUNEL PH 20 080 540
ME%x100% .,
2.8 RT-qPCR ¥ ill X FR 45 B4 2 28 TXNIP NLRP3
mRNA RIEKF

UK RS I 21 2, e B0 & ik 3R 2 i i
215 RNA, 335 55 i Fl RT-qPCR BURIRHI & K
GAPDH E N2 2K 2720 318 TXNIP NLRP3
mRNA kK ¥, RT-qPCR %M 20 wL RIVIAZ .
B cDNA 1 WL, 5I¥REW 1.6 pL,RT-qPCR iR
W10 pL, fiHZERK#AEZE 20 pl, RT-qPCR X
NARFN 92 CHIAEME 3 min,92 CAEME: 30 5,55 C
iRk 30 5,68 CHEfH 60 s, 311 30 IMEHF,68 CH
FEff 10 min, RT-qPCR 519531 K& Rk Lig(E
AR A RA R 5E . SR FITENLER 1,
2.9 Western blot % il X 5R 45 B% 46 41 TXNIP,NL-
RP3,Bax,Caspase-3,Bcl-2 B HRZKE

UK BR&5 I H 2T A LR R I S, o
WS B R, ERERIE N 40 we, B
BUSTIRW 10 W IR AR 1 43 i KN T FLTK 4
2 ¥ GAPDH . TXNIP NLRP3 Bax Caspase-3.Bcl-
2 RS BN R MR SRR L, 43 5 8 GAPDH
TXNIP NLRP3 Bax ,Caspase—3 Bel-2 Sy A (5 B¢
[ 1:500)4 CHEF LA, HEEH 1:1 000 i B L
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z1 59K
Table 1 Primer sequences
EIL/EAN Y751 (5-37) K /bp
NLRP3 1E17 : GAGCTGGACCTCAGTGACAATGC 103
JZIi]; ACCAATGCGAGATCCTGACAACAC
TXNIP 1E17 : AGGTGAGAACGAGATGGTA 116
JZ 1] : CTCTTGAGTTGGCTGGCTG
GAPDH 1E17 : TGGCATTGTGGAAGGGCTCA 89

J2 6] : TGGATGCAGGGATGATGTTCT

P 1gGC EWIFE 1 h, BIEEHHEKSIE RS
43 #HF TXNIP \NLRP3 Bax Caspase—3 Bcl-2 2K [1 4
X ik K
2,10 Sit=ES

fiiFH SPSS 29.0 {4 4b A S 56 BT A7 %58 , A
TR BB H o 2555 T HETORER H “as™
PR, BT TR AR Z 4L LR SR R 7
P A 22 S PRALI] LR LSD—1 K56, PAP<
0.05 FREFA G E L,

3 #R

3.1 KREFREDIEETES LR

Y Control 21 He4, UC 49 16 sh 48 5043 7+
15 (P<0.05) ;5 UC 41 L%, HQD-L 41 \HQD-M 4 |
HQD-H 41 | 3 Vb Hi e 4] 92 9 16 o0 35 B0 4 B AIK
(P<0.05);5 HQD-L 41 Hb% ,HQD-M 41 . HQD-H
| SEVDHIRLH PN T S B4 FEAIR (P<0.05) 5 5
HQD-M 4 45, HQD-H #H | 35 VbR 41 950 15 3
FRBOF T FEAK (P<0.05) 5 5 HQD-H 4L Lb# , L vbHi
WRZH PR 1R S BP0 IR (P<0.05) . TEILE 2,

®2 [AXRERKENEHITD LR (vxs,n=12)
Table 2 Comparison of disease activity index scores

among different groups of rats (x+s, n=12)

4157 R EIE
Control ZH 0.000.00

uc 4 3.56+0.17*
HOQD-L 41 2.84+0.33%
HOQD-M 21 1.84£0.227#
HQD-H 41 0.92+0.21%%
FEV IR 0.5920.15%%24

15 Control 41HAL, *P<0.05; 5 UC 41 b4 ,*P<0.05; 5 HQD-L
HHHE,4P<0.05; 5 HQD-M 41 4%, “P<0.05; 5 HQD-H 4t
i, 4P<0.05,

3.2 KB Treg,Th17 LbBl & Treg/Th17 EL{EAIELEL

5 Control £ H%% , UC 4 Treg o] \Treg/Th17
Fb A AR (P<0.05) , Th17 H 9l T+ 55 (P<0.05) ;5 UC
ZH H 48, HQD-L 41 . HQD-M 21 .HQD-H #4 % ¥»
P B4 Treg M9 Treg/Th17 FCAH TF 5 (P<0.05),
Th17 HBIFEAR (P<0.05) ;55 HOD-L 4 LA, HQD-
MZH HQD-H #1  ZEVPHhiE4H Treg L fi]  Treg/Th17
FAB FF i (P<0.05), Thl17 H A0 AR (P<0.05) ; 5
HQD-M 41 Fb45 , HQD-H 41 5 VM Ri R4 Treg HLB)
Treg/Th17 HAETFES (P<005), Th17 HAGIREAR (P<0.05)
5HQD-H 4t #, 2V Fi B 4 Treg H il | Treg/
Th17 HE F& AR (P<0.05), Th17 e 71 (P<0.05) .,
TR 3,

£33 HBHEKR Treg Th17 Lk Treg/Th17 LL{ELLER
(x+s,n=6)

Table 3 Comparison of the proportions of Treg and

Th17 and the Treg/Th17 ratio among different groups

of rats (xxs, n=6)

25 Treg/% Th17/% Treg/Th17
Control £ 4.7620.12 1.2320.03 3.87+0.17
uc4l 3.310.06% 3.68+0.03%* 0.900.01*
HQD-L#H  3.9320.06% 3.05+0.06*" 1.29+0.01%
HQD-M 2] 4.33£0.07%% 2.5020.05%" 1.7420.01%%
HQD-H#  4.79:0.05%* 1.63+0.05%%%  2.9420.06%%>
EVPRIRLAL 4.55£0.05%%44 1922007844 23740,05%KA4

1.5 Control 41 H#K , *P<0.05; 5 UC 40 H 4, *P<0.05 ;55 HQD-L
20 b3, 4P<0.05; 5 HQD-M 41 [b#5 , 2P<0.05; 5 HQD-H 4H b3,
4P<0.05,,

33 XARMmiFER IL-1B.IL-4 . 1L-6,IL-10 IFN—y,
TNF-a TGF-B1 7K EHIEL B

5 Control £ H. % ,UC 4H TL-1B . IL-6 IFN—v,
TNF-a J}E (P<0.05),1L-4 1L-10 TGF-B1 F&f (P<
0.05);5 UC 4 % ,HQD-L 241 HQD-M £1 HQD-
H 20 EVHIEE4H IL-18 IL-6 JFN—y TNF-o [
(P<0.05) ,1L—4 IL-10 . TGF-B1 FH (P<0.05) ; 5HQD-
L 20 %, HQD-M 20 \HQD-H £ & VbhimE 4 1L
18.IL-6 IFN-vy TNF-a [ (P<0.05) ,1L-4 1L—
10, TGF-B1 T+ (P<0.05) ;5 HQD-M 2H b4 ,HQD-
H 20 EVHiEE4H IL-18 IL-6 JFN—y TNF-o [
(P<005),11-4 I1-10 TGF-B1 JI&5 (P<005) ; SHQD-H
R, VP HiREA] 1L-18 . IL-6 IFN—y TNF-a F}
5 (P<0.05) ,1L-4 IL-10 TGF-B1 F#{% (P<0.05), 1
W 4,
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x4 BAKXRRMFL IL-18.1L-4 . 1L-6,I1L-10 IFN—y  TNF-a , TGF-B1 BI7K F LL % (s ,n=12, pg/mL)
Table 4 Comparison of 1L-1B, 1L-4, 1L-6, 1L-10, IFN-y, TNF-a, and TGF-B1 in serum among
different groups of rats (x+s, n=12, pg/mL)

4151 IL-1p -4 -6 L-10 TFN-vy TNF-a TGF-B1
Control 41 235.70£3.23 58.78+2.68 38.74+2.26 48.22+3.72 16.65+1.64 4391£2.53 76.40+4.16
UC4l  678.64+5.20% 17.33+1.33* 22320£12.18%  12.36+1.90% 58.10+1.60% 95.21+2.09% 15.91+2.53*
HOD-L 4]  389.39+3.81% 25.59+3 27+ 144.84£936%  2522+2.61%  4621+1.84%  7483+238%  42.17+1.87+
HOD-M 41 305.26+4.12%%  3836x1.90%* 92.59+1347%% 37141 41%%  38.17+1.55%%  63.60£1.93%%  49.9]+2 53+
HQD-H 4L  257.54£4.91%%% 52 10£3.87+%4  5685+8.64+%4  4335:223%%4  19.02372%%4 49564224445 69,5243 72%44
FUPRIELL  276.09£2.954444 450041 70F04  66.40£4.624454 4] 10£1.18+%54  2631£]1.97+%24 555511 95HHAA 64 971] BORKLA

.5 Control £ HAL, #P<0.05 ;55 UC 4 H#,"P<0.05; 5 HQD-L #H HL 5, ¥P<0.05 ;55 HQD-M 4 H 4%, 2P<0.05; 5 HQD-H £ %%, 4P<0.05,

3.4 KRERELR SOD MDA, GSH-Px,CAT 7k
TEE B

5 Control 21 %%, UC 4 SOD .GSH-Px .CAT [#
Ik (P<0.05) ,MDA F+#: (P<0.05) ;5 UC £ HeAs , HQD-
L 41 HQD-M 41 HQD-H 41 . ZVhhik4] SOD GSH-
Px .CAT J}5 (P<0.05) , MDA &% (P<0.05) ; 5 HQD-
L 41 b4, HQD-M 41 HQD-H 4 SV HrBRZHS0D |
GSH-Px .CAT F} 5 (P<0.05) ,MDA [£1 (P<0.05);
5 HQD-M 4 % , HQD-H 2  E VP HiEE 4 SOD |
GSH-Px .CAT F}7& (P<0.05) ,MDA 1% (P<0.05) ;
5 HQD-H 41§, £vbhiE4l SOD .GSH-Px ,CAT
FEAIL (P<0.05) ,MDA F+15 (P<0.05) . HEWLER 5,
35 KREMHALFEMLLR

2 A B HE B AN B 5 IR AR B R S 0E 2 IR T
HQD-L ZH A i 4 L 12 0k 4%, 240 B HES ) 3 ol 5 5
HQD-M ZH % A 4 i 32 108 s 8 T A 1) B | AR 328 ¥
PRI s HQD-H 20 | & Vb8 2 235 i 2H 2 UL A i 240
LI BRI SE , AR HES B 55 . TEDLIE 1,
3.6 KRBREMHALAMBREATEALLR

55 Control 41 HL#,UC 445 2 A A T %
T (P<0.05) ;5 UC 21 H# , HQD-L 4 .HQD-M4H .
HQD-H 4  SEVP iR 20 45 B 20 S 03 T2 SR B AIG
(P<0.05);5 HQD-L 4 Fb % ,HQD-M 41 . HQD-H
A SEVPRIR S I A U TR BRI (P<0.05)
5HQD-M £ 4 , HQD-H 4 & v hi e 45 i 41

Control 414 MIHEFI#5% , T I R FR A ; UC U T-3FRAR(P<0.05) , TEULK 2 &1 3,

RS SEAXREHEARN SOD MDA GSH-Px CAT 7KF LL K (75 ,n=6)
Table 5 Comparison of SOD, MDA, GSH-Px, and CAT in colon tissues among different groups of rats (x+s, n=6)

2151 SOD/(U/mg prot) MDA/(nmol/mg prot) GSH-Px/(U/mg prot) CAT/(U/mg prot)
Control 2 95.77+5.60 1.51+£0.37 204.09+5.92 23.81x1.25
uc 4 46.86+2.08* 8.85+0.69* 71.63£1.91* 5.83+2.45%
HQD-L 41 60.20+4.32%* 5.64+0.62%* 95.38+3.27** 11.01+1.61%*
HQD-M 4 83.34+3.13+% 4.19+0.72%% 148.53+1.92%% 15.07£2.08*%
HQD-H 4 94.31+3.03+#4 2.29+0.17#%4 187.94+7.67+%4 19.43+2.24+%4
ESUz ) 88.96+1.13+#AA 3.02£0.34#%A4 171.46+5.01*#*A4 17.45+1.76%%44

1 : 5 Control 41 HL#, #P<0.05; 5 UC 4H FL#E,*P<0.05; 5 HQD-L 4l Lb 42, 4P<0.05; 5 HQD-M 41 %, 2P<0.05; 5 HQD-H 4 %, 4P<0.05,

ESUEA S

HQD-L # HQD-M #41 HQD-H £
B 1 XREBALARBERE(HE,x400)

Fig.1 Histopathological examination in colon tissues of rats (HE, x400)

Control 24 uC 24
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Control 2 uc 4 HQD-L 4

HQD-M 21 HQD-H £ ESUzL S|

B2 XKREFALAMAT LB (TUNEL,x200)

Fig.2 Comparison of apoptosis rates in colon tissues of rats (TUNEL, x200)

Q9
QVO— -’%/))
3 BHEKREHEAMIBTE LR (vs,n=6)
Fig.3 Comparison of apoptosis rates in colonic tissues

among different groups of rats (xxs, n=6)
1. 5 Control 41 FLEL, #P<0.05; 5 UC 4 FL L ,"P<0.05; 5 HQD-
L4 H#, ¥P<0.05 ;55 HQD-M 41 b4, 2P<0.05,

37 KBREFHALR TXNIP #1 NLRP3 mRNA £Rix
KEHIEER

5 Control ZHH#,UC 4 TXNIP Fl NLRP3 mR-
NA 357K T4 (P<0.05) 3 5 UC 4H %, HQD-L
20 HQD-M 21 HQD-H 2  SE¥bHiE 2] TXNIP Al
NLRP3 mRNA 235 KA (P<0.05) 3 5 HQD-L
ZH %, HQD-M #H HQD-H #H  2&vbhiEsH TXNIP
F NLRP3 mRNA FKiAKF-F#A% (P<0.05) ;5 HQD-
M ZH LA HQD-H 40 SE Vb hi e 2 TXNIP Al NLRP3
mRNA 257K SEF#AIK (P<0.05) ;5 HQD-H 2 L%,
VP RIEEZH TXNIP A1 NLRP3 mRNA % ik 7K S 7F
F(P<0.05), FEWLE 6,
3.8 KRELEHAL TXNIP NLRP3,Bax,Caspase-3.
Bel-2 EAFRIKKFEHIELE

5 Control 2H L #¢ ,UC 2 TXNIP NLRP3 Bax,
Caspase-3 # H R IAKFETHE (P<0.05) , Bel-2 5 H
FIRIKF-FEAIK (P<0.05) 55 UC 41 He#% , HQD-L 41 |
HQD-M 41 HQD-H 41 , 3¢ V> i % 20 TXNIP NLRP3 |
Bax . Caspase-3 5 FH ik 7K F FEAIK (P<0.05) , Bel-2
B HEIKKFETHE (P<0.05) ;5 HQD-L 4 b #,
HQD-M 21 HQD-H 4 ZEVbhriEd] TXNIP NLRP3

*x6 BAKXRLEFEL TXNIP #1 NLRP3 mRNA EbE
(x+s ,n=6)
Table 6 Comparison of TXNIP and NLRP3 mRNA in

colon tissues among different groups of rats (x+s, n=6)

2031 TXNIP NLRP3
Control ZH 0.70+0.05 1.01+0.05

uc 4l 5.46+0.21% 6.25+0.28
HOQD-L 1 3.05+0.46% 4.46+0.45%
HOQD-M 21 2.25+0.15%% 3.040.045%

HQD-H 4 1.17£0.08**4 1.54+0.13%%4

FVPHIEAH 1.78+0.04#44 2.060.06+#44

1. 5 Control 41 H#5 , *P<0.05; 55 UC 4 FL%E , *P<0.05; 55 HQD-L
2, 4P<0.05; 5 HQD-M 4 He# , 2P<0.05; 5 HQD-H 41 th#z,

4P<0.05,

Bax , Caspase—3 £ [ 3Rk 7KV [%11K (P<0.05) , Bel-2
T F kKT8 (P<0.05) 3 5 HOD-M 4H [ #%
HQD-H 4 . FEVbHiBE4H TXNIP NLRP3  Bax , Cas
pase—-3 & FH EK B KFFFEAR(P<0.05) ,Bel-2 R
RKFTHE (P<0.05) ;5 HQD-H 41 g, Sevbhink
ZH TXNIP NLRP3 , Bax , Caspase -3 & [ 3¢ ik /K °F
TF 5 (P<0.05) , Bel-2 2 (A KFEREAL(P<0.05) .
LK 4 # 5,

Bax | MR % == — == | 21kDa
Caspasc-3 | <o Ml #00 W8 v wme | 17 kDa
Bel-2 [l —— === sungibe | 26 kDa
TXNIP [ M W - o | 46 kDa

NLRP3 [ Ml W s — w] 118 kDa

GAPDH |l 48 w8 wa wsw @ 36 kD2
@\'%é' Q@% Qﬁ\' R ’@w{% Qg:&{&v&v
~2~0 \2‘0, \2»0. %ﬁ

S
&
&

<

4 BHEKRLEHAL S TXNIP,NLRP3, Bax,
Caspase-3.Bcl-2 & BHRIEKE
Fig.4 Protein expression levels of TXNIP, NLRP3,

Bax, Caspase—3, and Bel-2 in colons of rats
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Control.
B ouca
2.0 BN HQD-La
= HQD-M#4
1.5 & [0 HQD-Hz&
= VR
ke e = HH&A oce)
* e el e
& 1.0~ R e HHBAA H o
® o o a1 IN7 LI =
o s e é wsary B
0.5= amn HHY A A fule # / o
b E*#&A% e E g m _
0oL ELEE 07 ci R 7% G
1 1 1
Bax Caspase-3 Bcl-2 TXNIP NLRP3

B 5 BEKXRELEH TXNIP NLRP3,Bax, Caspase-3,Bcl-2 & HRIEXKTFELEE (v+s,n=6)
Fig.5 Comparison of protein expression levels of TXNIP, NLRP3, Bax, Caspase-3, and Bcl-2 in colons

among different groups of rats (x+s, n=6)

1 5 Control £ H#Z, #P<0.05; 5 UC £ H%2,*P<0.05; 5 HQD-L £ H %7, $P<0.05; 5 HQD-M 4 4%, 2P<0.05; 5 HQD-H

21 HdE, AP<0.05,

4 1+ig

ARSCLLUC KRB B0 4 BF9E T 8%
Pkt UC KBRSy 115 4 FH BOGT 465 1 240 R 0 1 1
S0 RN TE S 50% 85K 5%1152 , 4, 6- =il
SRR (TR GV IR vk g UC R BB ) K
SRR Y 45 gy 20 20 1 30 4 0 40 i v, AR ARt 2, 4
FELHES ZE AL AR PR R N i), [l
R RY], UC KRB IE sie 50T BEAITE UC K
R G2 - R PR A3 1) E AR AR, ARSI 2 R
F U, BRI RS R A B R UC R R
PRI TG SR RO 4, PR A X UC R AR Kk R
ARAFRMRIVER . BFSERW], FHE Treg 40 i 534k
R Th17 A0ME 53 A 2R RE 68 1 0] UC /MRS
s BRAE e ARSI ZE AR B B4 RE TR UC
KE Treg U L 5]  Treg/Th17 FUAE , FEAKTh17 400
o, SRR BB RE S 1 3 2 UC KR Sy T17
HETAN G R BRUC e, 1L-18 . 1L-4 . 1L-6 11—
10 IFN—y TNF-o . TGF-1 7K F-J& 2 LA Py 48 JiE 7K
IR bR, MR R P S K R R
BH BH 25280 58 2 01 | BRAR TL-6 /KF, THEs I35 11—
10 . TGF-B1 /KF-REMS B £ UC K FRIIE I,
VTR B SR A UC #EfE , ARSCIng R
B, BRI e A% S ) AR P R UC R BRARAE
TR, BETE 1 S A  i UC RAE R,

SOD MDA .GSH-Px ,CAT J&/Z M2 il 44 Ak
PRSI SR, 5 UC Wik YIHI G, BFoE
KU, THE SOD (GSH-Px /K-, BEAIL MDA 7K-F-BEfS

T UC /N BRI ARE Sy AR A A8 405 , 108 T A5 9
T Bl BORN 25 i 266 s B R AR RAT BF 9 W,
T 55 SOD \CAT /K F-REMS B3 W] UC /N ERAE AL
WA , s 1 B R, SE T UC kAR
Jrl, ARSI A5 AR BE RS S R S O
il UC R BR45 o 484k L 301 4, 2 iy 400 i) R BRL 25
W A U e e | e i R RES T Re IR E . 451
2 2PV 3 T R I R i 4 A S BECIR S Y
HEHRIRS, ARSI IR S e s S R AR
HIE R 45 i AL 2 20 B T % 2 i 4 KB UC
I B

TXNIP/NLRP3 il & 5 UC e K Jny H 25
S, W RN E TXNIP/NLRP3 18 % 11 Ji
PO RERSEI IR T UC /NEUAIN Treg/Th17 -, #E T
T 25 R AL S 2 IO AT AR A Ry AR A3 1) 2 20,
ARG S5 S F B B AR A S ) S A I b R
I TXNIP/NLRP3 3 [ AH e 8 1 A 7K, 4E:F UC
TR A P G2 ST A, 28 T 400 3 235 i A 22 9 i S g
AT, T4 4 I A SN B S AR N SRR T, B
KRGS A T, e LS I H S0 B e E N
AR . TRIE , ASHIF oY 45 SR R I 51l e AT
FEZAE SR HLE, A5 AR IR 38 o # [) TX NP/
NLRP3 38 B 815 R AR B A% UC 1253
YEFPLL,

25 LR SR RERS Y UC KR S A
O S RE S I A AR AR 47, 3R] UC Site e | AR
S5 M 2 20 L 0 T A AL AT BE 5 9 1 TXINIP/
NLRP3 i #4A 3¢,
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