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E T Nrf2/HO-1/GPX4 15 518 B K X 8 4B = R 17 W] F /b 2 /@ il X7 i Jm 14
ZERA R A ER &

2ZBEL # O FL ok &L, REEHKRL K F, HAKRL DL, FFEFL BREL, £ o# T
L L THREA RSN, LT KIE 116600

2. WFHREARFEEFREER, LT JLH 110874

3. EFRFEAGE R R AMEI R ARG RS GLT), 7 KE 116600

i E: B ETEEZETF E2 HXREF (nuclear factor E2-related factor2, Nrf2) /Ifl£1Z N4 AF-1 (heme oxygenase-1,
HO-1) /A MeH ki S L2 4 (glutathione peroxidase 4, GPX4) 155l F ML AT 2R 5 TR 2 0 1] 6l J5 5o sz 1
g% (ulcerative colitis, UC) MfERIMLH, BRI FRHIBIEHN . i  RAMEMEREKR (dextran sulfate sodium,

DSS) VEE KR UC B, ig 45T FA S KA &, M RR—BARIE. BTG sIIE4L (disease activity index, DA

g E L R ERAS; 0w E S R A BESE RN (quantitative real-time polymerase chain reaction, qRT-PCR) EAG
gE A 23 A IR IR BER F--a (tumor necrosis factor-alpha, TNF-a). FAZMIEAFK-1B C(interleukin-1B, IL-18)< IL-10~ Nif2« HO-1
GPX4. JBEAYEALES (superoxide dismutase, SOD) ] mRNA FIX}Ei5; i#id Western blotting A 45 41 44 Nrf2.

HO-1.GPX4 15 I AHXT A 5 SR v RO €238 - 25 T PO ARFT %47 T (8] 5 38 (ultra performance liquid chromatography coupled
with quadrupole time-of-fight mass spectrometry, UPLC-Q-TOF-MS) ¥l K i I iE F AE¥E m A4, T8 e Emis £, I
g5 N 228085 % (human metabolomics database, HMDB) Fl 5 # % K 5 3 K 4H 1 Bl 4 B EE (Kyoto encyclopedia
database of genes and genomes, KEGG) /i {ERHEE. &R 1AM SR MIYEEEM DSS 551 UC KRB
Ry BRI DAL 50 KB4 EKE. SCEE A SRR, SEBAENEL, & HK R 2R 75 84 R 7
) mRNA Fik/KF & #FWH (P<0.05. 0.01. 0.001); Nrf2, HO-1. GPX4 [{JEE (IFIAME A, B4 i 40t GPX4 i1
A4k, HRSHRTHEARENE (P<0.05. 0.01. 0.001); Sif74a4lbEs, 0503 M Ae EIRVE R B EAERCR,
HAbE MmN Nrf2. HO-1 mRNA ik, HO-1 REARIEMREH A ZEE (P<0.001). JLIFIESR] 36 NMELEEMR
‘Y, He, WA RS0RE S HEE 100 12 NMEEEYREY . PR aiEdEH THRERAEY GRS 8 K553
P, WENAENARIRIT . 538 W TEREHE, T ReIE I I 2 SOV, 1 Nrf2/HO-1/GPX4 {5 5@, 3
MIEAREY) SRR BR Y& AR, RIFTE RN SE UC 1EH.
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Abstract: Objective To explore the mechanism of Terminalia chebula before and after sand stir-frying processing on ulcerative
colitis (UC) based on nuclear factor E2-related factor 2 (Nrf2)/heme oxygenase-1 (HO-1)/glutathione peroxidase 4 (GPX4) signaling
pathway and serum metabolomics, and to reveal the enhanced efficacy mechanism of 7. chebula processing. Methods UC rat model
was established using the dextran sulfate sodium (DSS) method. The raw and sand stir-fried 7. chebula were administered by gavage
to observe the general signs, disease activity index (DAI), the length of colorectum, and colon pathological status in rats. The mRNA
relative expression levels of tumor necrosis factor-alpha (TNF-a), interleukin-18 (ZL-1§), IL-10, Nrf2, HO-1, GPX4, and superoxide
dismutase (SOD) in colon tissues were detected by quantitative real-time polymerase chain reaction (QRT-PCR). The protein relative
expression levels of Nrf2, HO-1, and GPX4 in colon tissues were detected by western blotting. Ultra-performance liquid
chromatography coupled with quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS) was performed to detect the serum
non-targeted metabolites in rats, screen for potential biomarkers in serum, and analyze potential metabolic pathways in combination
with the human metabolome database (HMDB) and Kyoto encyclopedia of genes and genomes (KEGG). Results The raw and sand
stir-fried 7. chebula both mitigated the disease symptoms of DSS-induced UC rats, reduced the DAI scores, restored the length of
colorectum, and improved colonic pathological damage. Compared to the model group, the mRNA expression levels of inflammatory
cytokines and oxidative stress cytokines in the colon of rats were significantly reversed (P < 0.05, 0.01, 0.001). The protein expression
of Nrf2, HO-1, and GPX4 was restored, with all factors except for the regulation of GPX4 by the raw T. chebula group demonstrating
significant effects (P < 0.05, 0.01, 0.001). Compared to the raw 7. chebula group, the sand stir-fried 7. chebula demonstrated superior
efficacy in the above effects. Among these effects, the sand stir-fried 7. chebula significantly regulated the expression of Nrf2 and HO-1
mRNA, as well as HO-1 protein expression (P <0.001). A total of 36 potential biomarkers were screened, with the raw and sand stir-
fried T chebula regulating 10 and 12 potential biomarkers, respectively. The sand stir-fried 7. chebula affected eight signaling
pathways, including arginine biosynthesis, to restore the balance of metabolites in the body. Conclusion After being processed by
sand stir-frying, 7 chebula may exert a stronger ameliorative effect on UC by inhibiting inflammatory responses, interfering with the
Nrf2/HO-1/GPX4 signaling pathway, and regulating metabolic pathways such as serum metabolites and arginine biosynthesis.

Key words: Terminalia chebula Retz.; processing; ulcerative colitis; oxidative stress; metabolomics; chebulinic acid; corilagin; ellagic

acid; gallic acid

PR T CPEZ ) 2020 SERR—#8, OufE FHSELE, (EHAEHIE RS P ANE N, ik

BT EHEYI T Terminalia chebula Retz. 54k E 17
F T. chebula Retz. var. tomentella Kurt. )T 4l 34
Rz, HekE. R, E, W, A, Kigzg, A
BRI SUERZ B ORI 2 DRk, (A%
EEED il T, ARES IR, SR g b
157, BT I PR B FH I A7 78 A2 2 I R 21,
CHE” BRI AR CHERKIR” 2k, K ER K
VILLORAR, WIS, BTN, ik
ES %, MELMSHIREL, 78 T A= i B HESC I,
DAL, 405 B IARI ) 7 V7 b 2 . b IRE,
BPmb ik, LA eI T, 2505 a0
Kb, A, AN 5
HARBE I KL L, 2T EEAM R R, 1 HL
EA AR, 78RBS, sem iRt
AR AR ) 7780

WIS, NT K, Eaeiiibis, F
BEHTEITRE I kg, BEIARITE R 5z
Mgk %98 (ulcerative colitis, UC). A AR TR,
T4 5 ] SRR LA UC, ELIHI G 2 34

Rif2 UC HEBEURK R Z —, HURSEA TR
P RZI UC BIRAES KRR, i I E R i
JENE [ NP, A% 5 R F- B2 AR [A ¥ (nuclear factor
E2-related factor 2, Nrf2) fEAUA T ZE R HUEA M
() E LR -, HRR 0% 0d i 52 e 3 1 4 Creactive
oxygen species, ROS) =4, 45 584038 J5 11,

YEFFAIM B I T RET. 24 Nrf2 B3 25 10 A0 i ek
S5, Nrf2 PAZRIEYEOE, @i SHE RN T
454, Ja 3 NI 2 N4 -1 (heme oxygenase-
1, HO-1). &AM H K HAYIEE 4 (glutathione
peroxidase 4, GPX4). A MEALEG (superoxide
dismutase, SOD) SFEHUAAEGHE R 5%, i 4
FEMUARSE AL JFARAS, i) 2 0E J)e M. HO-1 RERE
g EHER TR R RIS, SORT DU I fefb i 2
RO A AR, R 2R T T R ARk,
TR 245581, GPX4 & —F AR B E 1, fE
IERRALAR N L &K ROS, A5 it Etl, fRir
M G 52 AL LB A7 7121, SOD £ E 2 Eifii b
FPAEHE A B, TEERIFREE A R AR, R
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P L L AR BRI, (Rl Nrf2/HO-1/GPX4
55 18 B 7] fE 2 1 TR 97 UC [ SR BEE 12 . b Ak,
UC IR A5 % J Hads £ BE B AR P I8 47 ot AR 35
BLUST AR 20 22 A Bh IR AR o i B R 5 AR M8 B4,
TR A IEAR U A A8 A AT 256 0 A, B
R A AR, AN 5 o B2 24 (1) B A 00 AH
Ly, 1 HRERE PRI L A M SRS AR bR
Y15 R i& 4%, A BT IR ONER AR b 2455 HLAAR P IR
W o AR 1 O ) 2 0121

AW IEET Nrf2/HO-1/GPX4 {5 5@, WA
WM AT S X UC pIsemm g e E LS, 3
I A 2 25 o i AR PP AR A, R
SRR I MR S AL, NIRRT UC 52
ML AT R AL BB AR

1 ##
1.1 511

SPF 2tk SD K ER 40 K, M & (220+20) g,
6B T RKAEEHEAR R A R AT, S =V
A[ES 9 SCXK (3L) 2020-0001. K KR AAFE TR
(2242) C. FAXHEE (50£3) %. 12 h/12 h Yy
RGP N FE . AR TLE I SLIR 2L TR AR
I R B A B G Atk [(HES 2019YS
(DW) -010-01].

1.2 AR5

WM E AL 2 H A4 M3, s
M, G000 T H R 24K 5 2 2 e o BG4 %
NEETRHEDI T T chebula Retz. 10T 18 il 24
Rz,

R PERREREN (dextran sulfate sodium, DSS,
b5 9011-18-1) W H KRR AEMHEARA R A A 5
FWRIEE A (LS 20211002) 14 H BBV R %
2Rt AR A 7R R Z -4 Chematoxylin
eosin, HE) Zeto il & (5 G11200 W BEIL R
FKRPHAERAT: Trizol ('S A33250) W H 3%
Invitrogen A F; Evo M-MLV Jx %% 536 T 7R 3457
& (5 AG11728). SYBR®Green Pro Tag HS Tilik
A5 B S R A B EE ) B (quantitative real-time
polymerase chain reaction, qRT-PCR) & (it
AG11738) I B R AED R AR A7) Nrf2
Pofk (b5 80593-1-RR). HO-1 Fipfk (Hit5 10701-
1-AP). GPX4 itk (it 67763-1-1g). B-NlshEA
(B-actin) Fii& (b5 66009-1-Ig) 1L FHi 5 — Pt (it
5 SA00001-2). LFEF/NR ZFt (b5 SA00001-

D ¥y H I =AY ARG R A R (i
Fo. O g B E 8 E Merck A &]; FR
CFLig%) Wy 25 [ Fisher 23] 3 454K I M ik
IS EAG IR A F

1.3 &5

FSH-2A B ] i vy 59 AL CH N 117 [ HEAX 2
Hli&EH R A A D; Sigmadkls B & A% 2.0 0L
(f[F SIGMA A #]); FA1004B A #r KF (-
R E R A IR A F)); ABI GeneAmp PCR
System 9700 2 PCR A (ZEEMNHAEM RG A A,
DYY-6C ALK (b3t —AX# T.) ;s DU640
R B M A (G2 E L3 28D ; Agilent 1290 7Y
PRI = SO g A (R E R A R A
7]); Agilent 6550 %4 Q-TOF-MS JFi i {x (35 [H %
R ARAFD.

2 FHE
2.1 FFRVZIEE] @A &

BUFIS EAR IO H,  BINFHF 100 g, RS
(260+10) ‘C. FHHE 6 min, HUCHUSE, HEZ B,
FHCRA, BN
22 iEREHE

HART A= i S b S M i) i & 50 g, B, i 200
Hif, &H. BG4 MESn A% 1.8 g,
TNZEAE/K 20 mL, FCEOREIRE N 90 mg/mL 7R
B, SR, AR TR RS . AR
WETIRIIRES 20 518 101.48. 140.63 12.74,
3.13 mg/g, JELH R R A IR R 2 B N
6.35. 15.73. 36.94. 10.84 mg/g. HFEIDHilE7E
Jr16 fr (Biks 0.25 @), ®I R, BHESRK,
FREX 0.54 g, INZ&48E/K 20 mL, IR B E N
27 mg/mL FIVREW, %H.

23 N, BRE%T

W K AR BRI X R A
FVDRIELA (0.27 ghkg, IMRERGHED 1WTA4 M
4 (0.9 g/kg)~ bR MH A (0.9 g/kg), T4 8 H.
WF S 257 DL (R E 258 2020 FRT T %
KHMRHETE, AR EEEmNS, B
STRRZA AL, HARR AR BRI E B 5% DSS
B 5 d, UK BOMg ., RIS T . EE5E
I A BH A4 g b 4 5 3 ABE Rl D 03), Soof R ZE K B
HARHZEK . TIEREE 4 RITUR, &4244H ig4h
F25%) (0.1mL/kg), XFHRAFIBIRIL ig SRR
WK, G427 d,
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24 KEB—MREMERERENEH (disease
activity index, DAI) BJE

AR R RAR R, R E O R AR &
PR A3 SR RIS SO, RIS & 4K B
FEE, BATIE(ERRMATI . R ISR A b,
T 0 AR B 2R VA 2~3 T, TN 3% S A
2~3 3, EPER B AR, HdgBIEIY. UK
A TR PR BRSSO SRR My o5 1125
B8 DAL 1357, FIWbrdE L 105,

PRIF R R =1 — 2 H AR/ 1 KRR
2.5 MEREGEHHARRBE

KRGy 1 h 5, RIEEUMN, BT R,
4 °C. 3000t/min &> 10 min, L _LiE, T-80 CL#
17, % H. SHRBREBECAZIK 24h, ip20%SHiiH
FREFALBE, ST IR, FIEAL RIS B4 H A

41, H PBS Zailrtde, Wr/KaE, WERRK
REEMKE . EEBHSKENE )G, Ry
BUEATTT 1 em PAESETREHER, Wi R IEN BT,
F PBS ZEMuiirtde, WKy fE, BG4
DL 4%% 5 ISR S 52, HE Yeft, WERH SV B
AR, PEGRSEmHL T80 CIREAE, &H.
2.6 4ERARLAHISEERTF R Nrf2/HO-1/GPX4 {55
BB EEF mRNA HEXFRIAZEN

FRES KR A I gUE R, i Trizol X7
FEEUS RNA. JII5E RNA IRIE, sl stk
&AL cDNA. 145 SYBR®Green Pro Tag HS X7
EULAS, T PCR M. PCR & NN
95 CTIALM: 305,95 CAME 155, 60 ‘CiBK 1 min,
95 CIEK 155, 40 MEI . EId 2728E A
BRI R A R IR, IS L 2.

=1 DAIENRE

Table 1 DAI score criteria

W5y 1 IR R A 1% WL 1 FE{H LTI
0 0 EH IR 2 min GAA S0
1 1~5 BAE, FABL WA 10sJ5, HREAHTEE A
2 5~10 Wfd . AEE WIRFE Y B E e, FE 2 R0
3 10~15 i ZKAEASE R e S B 2 B AR
4 >15 FAKFEE PAJ R AT IR I AR
=2 S4E7 ke Bk, %% PVDF i, KH 5% STk
Table2 Primer sequence BHPA 1, BRI AR 0 Nef2 (12 6000).
TNJF% - GGGCAGZ';F?:EET(TS%’(;AGT HO-1 (1 :3000). GPX4 (1 :10000). B-actin (1 :
-0 : o = - \ 3 N s e SR .
IL-18 F: GGGATGATGACGACCTGCTA 2000) FiE NEERIE | h, PR, Winfbeekt
R: TGTCGTTGCTTGTCTCTCCT el = = N
IL-10 F: CGACGCTGTCATCGATTTCT WRIE, BB RFRERIE, K] Tmage-J 4
R: TAGATGCCGGGTGGTTCAAT 5 H bR R B K FEAE
Nrf2 F: TTAAGCAGCATACAGCAGGACAT L SAET S
R: GGACAGTGGTAGTCTCAGCCT 2.8 1&1§T,Hfﬁﬁ 7 L
HO-1 F: ACAGACAGAGTTTCTTCGCCAGA 2.8.1 [MiBEFEALE KRR IMBEHEARGERE,
R: ATAAATTCCCACTGCCACGGTC BIGEL 120 ul, 3 R AR ERE, R 2 min,
GPX4 F: CACGAGTTCCTGGGCTTGT O&ﬁl H jm)i ‘&'ﬁ:* ,EF[@% {'%i}z :1 -
R: GTCGGTTTTGCCTCATTGC 4 °C. 12 000 r/min &> 10 min, HU EJE, ZAW
SOD F: CAGTTGTGGTGTCAGGACAGATT T, BRI 100 pL 50% B %, iE 2 min,
R: GGACCGCCATGTTTCTTAGAGT ) SN . R —
pactin F: CACCATGTACCCAGGCATTG 4 'C. 12 000 r/min &0 10 min, HEIF, 3R
R: CCTGCTTGCTGATCCACATC W o S OR RO [R50 0 7 — WU SRE SR 50, 61

2.7 SERFZELAH Nrf2. HO-1. GPX4 EHMEXER
Rl

B 1 em KEREMAL, IMNERHERS]
¥, BTUKEZ# 30min, 4 C. 12000 r/min &
O 30 min, HY 3. SRAIZER S5 A UG 2 %21
FEMER IR . R AREM A+ e SRR N- R A A

% 7% (quality control, QC) FEdh, QC FEibitAE
AR I S AR )

2.8.2 %k >RH Agilent Poroshell SB-Cs (i
K (100 mm X 2.1 mm, 2.7 pm), VEHAHANK (A) -
oM (B); BRFEEWERL: 0~3min, 3%B; 3~4min,
3%~20%B; 4~10 min, 20%~40% B; 10~15 min,
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40%~100% B; 15~20 min, 100% B; AR &
0.3 mL/min; A£if 25 C; #EFEAARFR 1 L.
2.83 il HIMIEE T UE (Dual AJS ESD,
BB, BAE ML (Veap) IEESF 4000V,
BT 3500V, THRASHABNEARST, TR
SAAEEFRE 11 L/min, FEESEE 150 C, F1b
PIE )1 25 psi (1 psi=6.895kPa), ¥R E
10 L/min, #<IRE 350 'C, MEEHE 125V, —
AT EERS TG m/z 100~1 000 5% auto MS/MS
R, TR B P A ) 55 D7 V0 A 5 o) 1R AT AR
Mo FEARRANFIHEE 6 MRS EIEE 1 51 QC FEd, H
CUE IAIPEAN R GE A e .
2.8.4 ARUTEHE AL K IRAS I o 5 4f KA L
3 N\ Agilent MassHunter Profinder (B.08.00 ki)
Bbd, BEATIRPRER, WEXTE. IEITJE . IEILHAD K
WERZ RS AR B, e 2RI FEAS BIF L “ CEF”
¥ G, 88 Mass Profiler Professional B.14.00 4%
PR BT S BE AT I3 — 10 ArdEfLAbER, 15 F1R
W) B L= P TS B A RS R
2.8.5 AR IR ik S AT B i R
LRSI S RE RS, FEE A SRR A
2R REY. 2 TESI+, KHZER
# (variable importance in projection, VIP) {f
FH 5% R P (corr) | i 34 X 20 1] 43 28 5 e 5 K AR 4t
), L VIP>1.5. |P(corr)|>0.7 B M1E 2
SR [FEE, DLAR B g5t 1A A5 i (fold
change, FC) Ml ¢ fuda it — ik 7 AU,
FC>2.P<0.05 15 3|2 HACH4, B L. VIP>1.5,
IP(corr)[>0.7. FC>2. P<<0.05 N¥r#k, ik 7
U K SIMCA 14.1 84 %F FiAL BE )5 508
A

120 1
110
N kK sk RAOR
N £ & = £ T _AwEx
g 90 # #;#\\;f* o i* i
i
B g T P
=
®
70
60

o 1 2 3 4 5 6 7
id

xR *P<<0.05 #P<0.01 *P<<0.001; SR L. *P<<0.05

0.01 ***P<0.001, TFEId.
P<0.05 #P<0.01 *#P<0.001 vscontrol group; P <0.05

raw T chebula group, same as below figures.

DAI ¥4y

“P<0.01

0

BEAT B SR A, R FE M 2 Hr (principal
component analysis, PCA) ¥2: X} %5 4L A 43 A7 15 5
BEAT B 5L, SR IR 5T M d /b = 3 A ) oy A
(orthogonal partial least squares discriminant analysis,
OPLS-DA) #EAT 2 ZHIM) 2 5 70 M o A de 44 i ik 5
B A 5 N RACH H 22 505 % Chuman
metabolomics database, HMDB ). &% #fi 2 [K] 15 2 [A]
HE R4 BEHEE (Kyoto encyclopedia database
of genes and genomes, KEGG ). Massbank .
PubChem %5 84l 2 #EAT EEXF, X HoEAT %58 o 4%
$E 1S BIHE £ A s BV MetaboAnalyst
Bl P AT W % R A, BEJEAE B KEGG %
P8 25 00 3R - A o) it 0 R 3 B A U A i AT T
.
3 &R
3.1 X UC KE—MRIFE. DAL TS HIFZMR

X IR R B — U AE R 47, (AR 2 LT
B RUMIUEELEMIMER: Sx AR, B
LR BRI B I PRAIR . Bt g | SRMEIL R ]2,
WS AR MG ™ 2D R i 1T Tia,
UC K _ERIERE ZIAFFERL 45 . i 1-A
Fios, ExREAH R, AR K B AR 5T B S I
FRREads, 4525 2 d JRJTiR R IR (P<<0.05.
0.001); HHRALLEL, SIDHMRA JAT 1% 4K
B EZEE TS, S84 dfE, W AR SR
22 2 [ UC KRR (P<<0.001), 1] ¥
W B R BB . SRR LR, MEAYZE R
R DAT W50 3 Tt (P<<0.001), 4524 3d J& DAL
P LA BCAHE, 4d 5T PR S
RIH LR, KPR K1 %4 DAL 755 2 FEAIK

—= %} R
—o— i 7
- VbR
H B A
s g VI TR RITH
sdekk
Hit# ### s koK ok pre ok kK%
¥ o - o AAA
e e < S LS R I o
/,} wk Kk ok I - T k%
y A ko skokok
0 1 2 3 4 5 6 7
#/d
"P<0.01 P<0.001; SiT7AALLE: *P<0.05 A4P<
**P<0.001 vs model group; “P<0.05 **P<0.01 ***P<0.001vs

1 UC KR#EFEFEENLE (A) F DAIFS B) (X£S,n=8)
Fig. 1 Body mass change rate (A) and DAI score (B) of UC rats (Xt S, n=8)
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@, ) 3d JE, WA SRR FE
UC K DAT 4y, Hrr, 10022 SR UL 3 A ]
PWHEA (P<<0.05. 0.01. 0.001), W.& 1-B.
32 3 UC KEEEMKERREBEFTILHRMm
FHRRAREELEERALS I 2-A, S5XH
Mg, HAVE KRG EEE%E (P<0.001);
SRR L, FEVRIEAE LTS H KRG E
K RZERIN (P<0.01. 0.001); Si74 M4l
B, WRBANGERKERS ISR, BELEE
MEES, WK 2-B. W 2-C s, SRR R4S
W bR b e ke, A SRR R SR, R
WY R I G BRI R R Al b e L [
A IZ MRS S IR, AR 2 A IR s
SRWHERITTF4YE, KREWERZRES
MBS, MR TEEE, R VEA MR I SR AR,
RIEFERITIR o

s o
il

i

T b .
st sl

e

33 X UC XREMRERTFRENHEF
mRNA % FRIZHIF 0T

W 3 iR, Sa R b, BRI KR 45
2H 23 vp b 983 SR BE K] ¥ - (tumor necrosis factor-
alpha, TNF-a) F41iff1 /> %-1p (interleukin-/8, IL-
IB) 1) mRNA FHXf FIE B E & (P<0.001), IL-
10 [¥) mRNA 5%k B Z AL (P<0.001); H
R A, SEVD PR 2 R i) 1 %41 LR F b ¥ B 3
Wi (P<0.01. 0.001). SxFIEZLLEE, ALK
A H R Nrf2. HO-1. GPX4+ SOD [f] mRNA
FHN 223 B35 A (P<<0.001); SR LE:, 2%
VO RIGREH J 7 4% 20 iR P AR 2 T R (P<<0.05.
0.001); HimrA M, Wbz md FidTats
) mRNA FHXfFIEF &, HA N2 HO-1 BA R
FHME (P<0.00D), #RiF&nb S 5, nRgiEd
G2 UC KEEARORIRES, A R PRI TR -

B
20 T’
Lol N

X iR i)

e

e

il

A-FHRRARMEEE AL B-2E K, C-A5 AL BT R .
A-representative colorectal tissue in each group of rats; B-length of colorectum; C-microscopic images of colonic tissue pathology.
B2 WFx UC KREEMKEREHADRELEURIFME (X200; Xts,n=8)
Fig.2 Impact of T. chebula on length of colorectum and pathological changes in colonic tissue of UC rats
(x200; Xts,n=8)
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3.4 %f Nrf2/HO-1/GPX4 {5 SiB IR

WK 4 fis, SR thie, BALZH KR 4
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®3 BELBEDRED

Table 3 Potential serum biomarkers

R RRE s
g ETHER Wit ta/min miz AR Vs Vs Vs

AEA R R
1 fET  THER 114 14905 CsHuNO:S 1 - -
2 fET  FERER 0.41 21005 CioHuOs | 1 i
3 EBTF  BIREHIERL [22:5(72,102,132,162,192)/14:0] 16.01 77954 CaHroNOsP 1 - -
4 fEF i3 ZE-2 AR HH W3- 2,68 1906 CiwHoNO3 | 1 -
5 fET IR A R 483 32206 CuoHisN2OgP 1 - -
6 EET  JSER 15.34 29623 CigHxOs | - -
7 E&T  BEBCER (0-160/190) 0.66 71958 CaHgNOP 1 - !
8 BT F%E A3O-B-D-H A 1413 50820  CasHxOn 1 - |
9 RET  BER [12:0/22:6(4Z,72,102,132,162,192)] 15.87 664.41  CaHs108P 1 — —
10 RET  BRSRER 113 21301 CeHiNOS | t 1
1 E&ET  SAMHI-L-EMER 123 42609 CisHzNiOsS: 1 - |
12 E&T  W-RESTHIGRRH E 1479 30427 CaHuOs 1 - -
13 fET LR 0.88 60.02  CoHO2 1 | |
14 EET  huba X 13.68 56629 CaHseNeOs | - -
15 BT RR-2-AEREER 1562 31025  CiHuOs | t 1
16 EET  BEE 15.85 29928 CyHzNO; 1 - -
17 BT BEfRBENE [0-20:0122:4(7Z,10Z,13Z,167)] 16.04 92865  CsiHes01P 1 — —
18 EBF 152,388 JUENtH I (2,3-h) MIWk-3a-fE 6.58 19011 CuHuN0 1 - -
19 E®T  LRRER 267 20808  CuoHuN:Os 1 | |
2 EET  BEBCEN [p-18:1(92)/14:1(92)] 0.75 67149 CaHzNOP ! - -
2 fET BB (16:0/00) 635 49728 CoHuNOGP 1 - -
2 fET BB (0-200/00) 15.72 52636 CosHssOsP 1 - -
23 E&ET  CEMEE-ERER 084 22403 CeHuN:0sS: | - -
2% fET  ATEER 194 20100  CHNOsP ! 1 1
25 BT BEIREUIEG [226(4272,102,132,162,192)203(82,112,147)]  15.85 85557 CeoHgsNOsP 1 ! !
26 BT BEARBEARM [19:3(10Z,13Z,162)/0:0] 14.77 53133 CyHsNOP 1 — —
2 fET  REWF 11.37 31809  CaoH1Os | - -
28 fET B 18 R 9.11 53623  CoHaOu 1 - -
29 T HEERANR 6.38 44931 CosHaNOs | 1 1
30 fET  2-MEREE 12.83 16815  CuHxO ! - -
31 EET  BEIRRRAER [18:3(62,92,122)/0:0] 1280  517.32  CasHaNOP i | |
32 E&T  BER (0-20000) 18.19 45233 CosHugOsP 1 - -
33 fET  WEER 15.41 22821 CuHzO: | - -
3% FET  BEEBECEER [p-20:0/205(52,82,11Z,142,177)] 0.66 77757 CasHaoNOP 1 — —
35 fET  FR 8.31 14411 CgHis02 | - -
36 EET  L-WH 1.08 16111 CiHisNOs 1 — -

“1 TR L, ¢ R TR, — WREREEL.

“1” indicates up-regulation, “|” indicates down-regulation, “—” indicates no significant change.
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