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#E: B HIHRAREFKRE (Zhizhu Kuanzhong Capsule, ZZKZ) X% EHER AR (dextran sulfate sodium, DSS) %S
BB 4 % (ulcerative colitis, UC) RARBEHIEEAT NHNGIT R R MM F53% A S R0RAH G- 25 7 k-5l
WHEMBE RS (UPLC-LTQ/Orbitrap-MS) 4341 ZZKZ W ) 1 E L5y . /N B IR 3.5% DSS ¥ i 7 UC 158, 45 T4
T T7d, RHTFAREFL (hematoxylin-eosin, HE) FIFFIHT -1 #EZ-F ) (Alcian blue-periodic acid-Schiff, AB-PAS)
Yt Pk 4 A A G058 BB AT B R o WA s SRR 3 SIS AN /K A 4 SR IR VP A FDAREEAT s SR 16S rRNA U7 A il i =l
B AU AL 2 o AT R T T S I AR Ak, 4 I 2 B 2 UMV BE JS R B, IRE I A T Pl 1SR, qRT-
PCR #11 Western blotting SLIHHTINAE . ¢5R SR, ZZKZ BEWE UC MRV B4R (P<0.05. 0.01), F#K
PRIESHTE L (disease activity index, DAID) 43 (P<0.01), RV % LiEsh A . F1Yis shl B A K W15 5
(P<0.05. 0.01), /b5 EURENH S IORE N FRiE (P<0.05. 0.01), ZEffmEH R AE Dot (P<
0.01). 16S rRNA MJF&5 R BIR, ZZKZ eI ICE FEMFRE, AmBRmM e, WG ERE. iR m s
2o REIR, ZZKZ Gep R RUEA, W AR 0T L A I R AR 5L . P48 25 B 2% 73 B T Janus (8% 2 (Janus
kinase 2, JAK2) /& 5 SR FHIH®E A 3 (signal transducer and activator of transcription 3, STAT3) AFHICIEE, ZZKZ
HAEREE. AARNES 1. BEESHFREZRSHRE AR B3 M-S/, TTae R H R 7 200 2G4 .
Western blotting 25 3t /R, SEIMA LLEE, ZZKZ 5.3 i UC /MR IGiE B % %88 (-1 (zonula occludens-1, ZO-1)+ Occludin
Al Claudin-1 3Rk (P<<0.05. 0.01), 4l JAK2 Fl STAT3 IR {L (P<0.05). £51® ZZKZ W] Red i 5 imE w i 1%
WHATE KM JAK2/STAT3 JBH, 28R UC KARBERIIAREEAT
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Zhizhu Kuanzhong Capsule improves ulcerative colitis and depression-like
behaviors by regulating JAK2/STAT3 pathway and gut-brain axis
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Abstract: Objective To investigate the therapeutic effect and mechanism of Zhizhu Kuanzhong Capsule (A3 AR 5 71 I %, ZZKZ) on
dextran sulfate sodium (DSS)-induced ulcerative colitis (UC) and associated depressive-like behaviors. Methods The main
components in ZZKZ were analyzed using UPLC-LTQ/Orbitrap-MS. UC model was established by freely drinking 3.5% DSS solution
in mice, and drug intervention was given for 7 d. Hematoxylin-eosin (HE) and Alcian blue-periodic acid Schiff (AB-PAS) staining
were used to evaluate the pathological damage and mucus secretion of colon tissue. Depressive like behavior was evaluated using open

field experiments and sugar water preference experiments. 16S rRNA sequencing and serum untargeted metabolomics were used to

IHSEHEA: 2026-04-08

E&WH: WS QAR ES T EACHR RIS VIBITE (2025AFD569)

TEEENY: WER, WLotyid, W7 24i258%: . E-mail: 13333901549@163.com

HBEIEE: WMER, B, BT, MSEPZGZE2Aa /. E-mail: lin-lin.chen@hotmail.com
WM, mIEEE, BRI, AFE iSSP S, E-mail: caoguosheng2006@163.com



PED 2026£9H B57% B 178 Chinese Traditional and Herbal Drugs 2026 September Vol. 57 No. 17 « 6833 «

analyze changes in gut microbiota and serum metabolites. Network pharmacology was used to predict targets and pathways, which
were validated through molecular docking, molecular dynamics simulation, qRT-PCR and Western blotting experiments. Results
Compared with model group, ZZKZ significantly reduced colon shortening in UC mice (P < 0.05, 0.01), decreased disease activity
index (DAI) score (P <0.01), increased total distance, average exercise speed in open field experiments and sugar preference index
(P <0.05, 0.01), reduced the expressions of inflammatory factors in colon and brain tissues (P < 0.05, 0.01), and alleviated intestinal
tissue pathological damage and hippocampal neuron damage (P <0.01). 16S rRNA sequencing results showed that ZZKZ could reduce
the abundance of harmful bacteria, increase the abundance of beneficial bacteria, and reverse the imbalance of gut microbiota. The
results of serum non-targeted metabolomics analysis showed that ZZKZ could regulate metabolic pathways, reverse lipid, tryptophan
and bile acid metabolism disorders. Network pharmacology analysis predicted that Janus kinase 2 (JAK2)/signal transducer and
activator of transcription 3 (STAT3) was related pathway, ursolic acid, atractylenolide I, hesperetin and isorhamnetin in ZZKZ showed
significant binding affinity with their target proteins, which may be the main active ingredients for their therapeutic effects. Western
blotting results showed that compared with model group, ZZKZ significantly upregulated the expressions of zonula occludin-1 (ZO-
1), Occludin and Claudin-1 in colon of UC mice (P < 0.05, 0.01), and inhibited the phosphorylation of JAK2 and STAT3 (P < 0.05).
Conclusion ZZKZ may alleviate UC and associated depressive like behavior by regulating gut microbiota, metabolic pathways and
inhibiting JAK2/STAT3 pathway.
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TR RZ, TESFTEUR A2 S 250l ImIE R
SRAET S S-Io R AT 2 A BN LRI INE IBD R
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Pl B (%) £ R AT S5 R P R U181, g i f 9 3%
B, ZZKZ XFDhRe A B EFH 1 A vl a5 5
A2 3E 15 25 R0 A5 i R R 28 5% 0 % 1 U Y AR
AR, SR, HAETRT ZZKZ R 2 £+
I RTT RO S, HAEGEAA B Wi 2235 B st
It 175 & B 7y T PR B AR R MLA e AR B B, A —
FREE B2 7 B Z MIEIRSH SIRA T K. A&
Tift 5 e 1) e A SR MERR R AN (dextran sulfate sodium,
DSS) ¥R UC /MNEAEEL, RGN T ZZKZ X}
UC B HAEREHIATREAT A B E, SR A0
FORIEAT 1o %5 78 H 45 6 24 2538 2 1 Ve AR VE
R HE 5, RIS TR R T8
BOAIE F G M R S % OB S A AR [RINE
I P R A AT S S RS AR 2 2,
FORAT B AR RS F ARG E B I VE R, DUBEIR
FIBAEMERILE] . A TN PR ZETT UC K
FHOCAR 28 A5 (A F LA B AL 138 B S 304
1 M8
1.1 ¥

SPF it BALB/c /MR 36 R, 8 JEUE, 145
& 20~23¢g, MEMILE LRI L, V]
IES SCXK (%F) 2020-0018, sh¥fi & &HIES
42000600060657. /NRAEZE R (22+2) C. FHXHE
FE 60%-. 12 h BHEEAEIR (1) 5245 2641 N & R 7% 7 d,
HHBEE K. Shs26 2L d B 25 K2 shie
P Bk (kS 20230222).
1.2 AR5

ZZKZ ([HEZ5#ETF 220020003, #t5 231008)
HH BE B A XU i 25 A BR A w2t DSS (k5
160110) 4 H 3% [E MP Biomedicals 24 7 ; M &AL
WEAY F (sulfasalazine, SASP, fit'5 09220718)
I H E#AEEZ AR AR B-actin Hiik (it
AC251110096) Occludin Fipfk (L5 00123202)
Claudin-1 Fifk (G5 00143561). B EREHH-1
(zonula occludens-1, ZO-1) Fiffk (#k5 00173684)
) B = AR IR A AL JAK2 Bifk Gt
R24775) p-JAK2 Fitfhk (45 R381556). STAT3 #it
& (5 200964). p-STAT3 Hifk (k5 310019)
e E BB IERE ARG IR AR s NJRZFE IR
WA (5 20221104) W H B RAEY) TREWF
FoTs HEE. M. HRM IR NS, W
1 3% [E Thermo Fisher Scientific 245 ; HRP —#i (3t
5 15526003EE) 4 H BioWorld Al ; KR4

( hematoxylin-eosin , HE ) ¢ &R 7 & (#Ht 5
202410250 BUFLHE - BR-% K (Alcian blue-
periodic acid-Schiff, AB-PAS) Zetf ik & (5
20250730) W4 H Biosharp /A 7]
1.3 {8

Ultimate 3000 7458 i RC0RH € 1 - L7 BT [
R 248 (UPLC-LTQ/Orbitrap HRMS, Z:[H
Thermo Fisher Scientific 22 7] ); WD-9415C AU 7
TRVEA LN — BV IR 2 7] ); ES225SM-DR
R RP (RIS ARR AR ); D3024R 7
IR B OHL (SEE Scilogex AT)); SWE-C6 HUAE
PROEAT A GRRERAE R AR IR A 7D : Milli-
Q Hali/K &% (3£ Millipore A F]).
2 K
2.1 ZZKZ #j UPLC-HRMS 734

FEMFREL ZZKZ W90 200 mg, ¥ f#T 10 mL
80% H A, HEAHEE 30 min, FEHGHET 9 000X g
20 10 min, B _EEWEAT . KA Waters
Acquity UPLC HSS T3 i #+ (100 mmX 2.1 mm,
1.8 pm)s JRBIAHA 0.1% FERKIEW (A -5 (B),
BEREVERE: 0~20min, 95%~70%A; 20~~30 min,
70%~35% A; 30~35 min, 35% A; RFE 0.3
mL/min; #Eii 35 C; #EFEARIR 2 uL. RT3
JRSFEIE . S TR AT B R AR, B TR
N 35kv, BETAEREREN 320 C, HBIM
FGRLZ N 350 C, BUARAREDY 35 L/min, AiBh
SR EN 15 Umin, KB Full Ms-
ddMS?, —RFERTER m/z 50~1 000, 72HFF
49 60000, — 2% J5i i R FH v e il 4 @ 29 Chigh energy
collision dissociation, HCD) #&5X,, 73 #¥3% 4 15 000,
HCD Z#RE R 35 Vo
22 WBHBEZEDH

SiSUNE TIPS S WAL G o 1S o Vi =
(traditional Chinese medicine systems pharmacology
database and analysis platform, TCMSP, https://old.
tcmsp-e.com/tcmsp.php) 1 SwissADME izt il 77 »
fE PubChem #(#&f% (https://pubchem.ncbi.nlm.nih.
gov/) FRTZ AL G0 R #LR SMILES, JoR H-&
A #| SwissTargetPrediction Chttp://www.swisstarget
prediction.ch) HIREUEE & . TRk LH G, KT
Z7ZKZ iEVER S BT EAE Ao DL “ulcerative colitis”
A1 “depression” NFEZEiA, M GeneCards (¥ fE
(https://www.genecards.org/) TTD %4 2 Chttp:/db.
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idrblab.net/) 1 OMIM #i#z /% (https:/www.omim.
org/) FRiIEFEIpAH ICHE 5, {8 UniProt 4 % §1
REATERAE . {8 Cytoscape 3.7.2 B HI 3 “ %
WD-F o -HE R T ], Venny 2.1 B Rii%
ZZKZ. UC FIHIRIK E A . £ T STRING Hidfi
J (https://cn.string-db.org/ ) ¥ 8 85 1 i -85 i AH B
YER (protein-protein interaction, PPI) P%%, Fffif
F CytoHubba ffif@E4T ik, ¥ PPI #dE A
Cytoscape 3.7.2 AT AT AT AL o 111 Metascape £
P& FE (https://metascape.org/) BEATIERI AR (gene
ontology, GO H 3¢ #§ Kk K 5 Jk F 24 /1 Bl 4= 5
(Kyoto encyclopedia of genes and genomes, KEGG)
W E T, GO &AL (biological
process, BP). 73 FIjEE (molecular function, MF)
AU (cellular component, CC), %EF P 1H
OKIHT 10 A GO %% H#1HT 20 4~ KEGG il %, il
HAEF 4 (http://www.bioinformatics.com.cn/)
45 T SRR R A= AL
2.3 SFXESSFIINEEN
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(https://www.rcsb.org/) SREUH R S &5, H%
BRICEEE /N TR 3o SR LA BT R
TS E D) S R p 2 (M S5 Aid e . R4 214k
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24 ISP, ERERE
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I R S5 RGRI 1R 0.5 1.2 £ ) ZHF1 SASP(250 mg/kg)
H, 6 H. Bpxi@ds, Hi/MRiEL:8dH
HITH 3.5% DSS VS UC R, GRS 2 R
A, JEU ig MRZY) (10 mL/kg), XHRZALM
B ig SEARFK, 1 IRd. 25257 d J5, @it
HEME FIVEARTE/NER, WUER IR . IE N A i
PRAEAE A, T80 CLRAF-
2.5 JEIRATNIEH (disease activity index, DAI)
WS R E

A R [ 2 N TA) A 53¢ /0 BRAR JoT 2 I W 88 S A 1

0 F AT Lo SR P B a4 7 8 VAl 24845 B i 174
TEAE o ARIEAA TR B IR R L HEMEA (1) 386 5 /N B
() ST 8 I AR H00 58 DAT 1531200, S AL 4L J il &
SEIAA RS, FR e R TR B S e A
2.6 HIZHLE

TE55E T BEAT 37 S 56 LS I/ BRI IR R AT
Ne B/ NEIET 45 cmX45 cmX30 cm TR &
TR X, e 5 min WIEIEEHE. i858
PR A sl . R /NRIRE, R E
W 75% CBEH I TF, LRGSR T,
2.7 HEIKIRIFSEIE

SEIGHT, NERESEAAK 24 he SENIHRAE T
B 1M 1 %R 1K, 12 h J5a0# 2 A4
AN E . MARTFANT, RN PME T 14
FEAh, TCE 1 1% 1K 2h, 5558
WA Az e 1 IR 2 ML E . 0SSR AT S P
HE AR R &, THE R K R A 48 5

WK IF 5= RN B/ GERHE B KRR
2.8 HE &N EEFALFINELFIET L

ISR L, T 4% 2 RHRBERT
4 ClEHE 24 h, PBS #A/MEHELRIRE EER; &
WRUNK . B AR, H&EE N 4 um
AT R . VI aptE, —HIRIRE . BRI L0
KALJG, AT HE Yeta, FHAEMEAE, TR
B P g .
2.9 AB-PAS FEMBLEAFLALFR 7T

N EE AR E 2 VI B f5 , 3#E4T PAS
Al Schiff ik e, TR T Yo Kb s,
Zi A C DI~ S S L
2.10 qRT-PCR #6545 B%¢H 20 Fn B £ 21 A 4 iE
FHIFRIE

BUNR &S SRR 2, F i8R & v
ML S RNA JEE 8 ¢cDNA, 1T gRT-PCR
HTo LA B-actin NNSEER, KA 2788GE b
JEIRHEIA F-a (tumor necrosis factor-a, TNF-a). H
Y0/ 2 -1pinterleukin-1p, IL-18)F1 IL-6 A mRNA
X RIEE. SIFHIE 1.
2.11 16S rRNA 5

WEERTIRZH . BRI ZZKZ 72N R
EHNEY), BT 16S rRNA Fe DRI 5460 i A
K H S bk = IR R AL B ( cetyltrimethyl
ammonium bromide, CTAB) & MAFEAS LU FE R 20
DNA, 8 1% IEHR &L Pk 38 0 DNA $2HUR &,
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Table 1 Primer sequences
B S (5°-3Y)
P-actin F: TGCTGTCCCTGTATGCCTCT
R: TTTGATGTCACGCACGATTT
TNF-a F: TATGGCTCAGGGTCCAACTC
R: GCTCCAGTGAATTCGGAAAG
IL-1p F: TCGCAGCAGCACATCAACAAGAG
R: TGCTCATGTCCTCATCCTGGAAGG
IL-6 F: ACAACCACGGCCTTCCCTAC

R: TCTCATTTCCACGATTTCCCAG

b /5147 FH NanoDrop 1000 7066 THIIE DNA K
JE X INRES I ZR b ) = FE T AR IX VA XT3,
51914 515F (5°-GGACTACHVGGGTWTCTAAT-3")
H1 806R (5°-GTGCCAGCMGCCGCGGTAA-3"), %
SEAPE Z K% . PCR P4 &t ik SIEf5 , 473
PR AL I E B AR T HG 0 X B, IF
T Hlumina W7 6 06 SCEEHEAT Um0 XF I
BRI ATEAE 4> 25570 (operational taxonomic units,
OTUs) BN 732504, X OTUs #EATF 7
s o ZREMETHE LA Venn BIRTEEEIR . [R)R)
1 = Ak b5 23 #r - Cprincipal coordinates analysis ,
PCoA) BEMLE N & 2H B AE VR 1 22 5. k4,
PR 43 HT (linear discriminant analysis, LDA)
FAIZEAE R 73 A 3N & (linear discriminant analysis
effect size, LEfSe) 2451t ik &AFEARRYIFIA
SRR S A 1) 22 S AT R A 0
2.12  [MEIE#BEMKIGLEE

#4100 pL MIEFEAS 300 uL FEEIES], TRiE
PR )5, VK EE Smin, 4 C. 15000X g .0 20
min, YCEE BB T LC-MS 4347, KA Hypersil
Gold Cis 4% (100 mmX2.1 mm, 1.9 um), iz
FN 0.1%FHERAKIEW (A -FEE (B), S
0~1.5min, 98%A; 1.5~3 min, 98%~15%A; 3~

10 min, 15%~0 A; HHif 40 C; A E 0.2
mL/min; HEFEAR 2 pL. RH BB ZE & 7 E
(electrospray ionization source, ESI), Wi% HLJE 3.5
KV, PSRRI E 35psi (1psi=6.895kPa), 4Bl
SR E 10 Limin, & FAE RS 320 C, &
T ZAGAHT 60, BT SE 350 C, Ji
WA VE ] m/z 100~1 500, MS/MS 233t %k
PEHBE A - B J5 8 MetaboAnalyst 6.0 Chttps:/
www.metaboanalyst.ca/MetaboAnalyst/) 7£2%F- & %}
Z AT B 0T . 45H KEGG B 1k
REE SRR SSRGS b, R G40 22 AR I
(AR B B A5
2.13 Western blotting & MZ58A4E4 JAK2. p-
JAK2. STAT-3. p-STAT3. ZO-1. Occludin #0
Claudin-1 EAXIA

WS 2], IO B B e R RIPA 22
RS M IRAE VK E2H, R T 4 "CL12000X g B
O Smin, W& BB, A BCA & A WE KT &
HHT B B R AFEME 10% - e MR- R %
Wb Fa bk, %% % PVDF B, H 5% 5 2R st
M 1.5h 5, IA—9i, 4 CHELR: A,
FEIRWFE 1 he I ECL A2 ROGRAFIER, £
REFIFE 26, (] Tmage T AT 26 1)
IKJEAE .
2.14 GtESH

s LA X £ £R, A Prism 10.1.2 i@
BRI R T ZE 0 MR ¢ RS0 VP AT 20 R) 22 S5 1 2 3 1k
3 #R
3.1 ZZKZ B9 53

%} ZZKZ #4717 UPLC-HRMS 73, 43 BT 1E.
BT IR S R E (B D, g H &%
TR L L S Y 35 Ak e (R 2), iR

I v I v 1 v I
10 15

t/min

35

1 ZZKZHIE. fEFERNEREFRE

Fig. 1 Total ion chromatograms of ZZKZ in positive and negative ion modes
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Table 2 Identification of chemical components in ZZKZ
=] . I\ gg% m/z "L%% B A
&% mw/min - 73 Bt MRE el (X109 BRET (m/2) WEH)
1 124 CoHi3NO2 [M-+H]" 168.1019 168.1050 3.1 150.0550, 144.958 0, 140.070 5 3¢ Ak
2" 3.52 Ciz3HuOo [M—H] 313.0560 313.0566 1.2 295.0462,191.020 2, 109.030 0  /KAHFERTIL-B-D- i LS
3 4.64 CigHisOo [M—H] 353.0873 353.0886 1.6 191.056 7,197.046 3,179.035 6 &5
4 718 CigHis0o [M—H]™ 353.0867 353.0887 2.0 191.0565,206.1715,179.0356 %¢[FER
5 1038 CoHsO; [M—H] 163.0390 163.0408 1.8 119.0509, 135.046 3, 117.0352 X &FEM
6 11.74 CioH100s [M—H] 193.0495 193.051 4 1.9 178.0279, 149.061 6, 134.038 1  [iZf1i%
7 1195 C2H20011 [M—H] 447.0922 447.094 4 2.1 357.0627,339.051 8,327.052 1 SF2E%iif
8" 1279 CxnH4O1s [M—H] 6492491 649.249 5 0.6 605.261 3,443.208 4,347.187 1  Fris 7 & 4 & HEHF
9" 13.69 C21H20011 [M—H] 447.0922 447.093 4 1.2 429.078 5,343.046 2,300.028 0 AJREFH
10 13.78 C2iH2012 [M—H] 463.087 1 463.087 8 0.6 300.0280,323.078 6,271.026 0 &£ BkTr
11 1407 C2H20012 [M—H] 463.087 1 463.0861 —1.0 300.028 1,331.177 1,287.056 6 i
12 1424 Cx7H30016 [M—H]™ 609.1450 609.146 1 1.0 301.036 0 a0
13 14.66 CxHnOwi [M—H] 579.170 8 579.172 4 1.5 271.061 6,295.061 8,313.0725 =& & T
14 1538 CyHnOwu [M—H] 579.1708 579.172 4 1.5 271.061 7,277.035 1,253.035 4 Al
15 15.88 CasH301s [M—H]™ 609.1814 609.183 7 22 301.0725,325.0727,286.0492 5
16" 16.14 CxsH3O1s [M—H] 607.1657 607.2815 2.4 299.056 6,313.055 7,284.032 8 1B w] 1
17 1655 CasH3sO1s [M—H]™ 609.1814 609.181 8 0.4 591.169 5,301.071 7,286.047 0 i fz
18" 1830 C27H301s [M—H] 593.1501 593.1509 0.8 280.1347,302.076 0,262.966 1 111 2My-3-O-p-D- ¥+
19" 19.92 CsH3s014 [M—H]™ 593.1870 593.188 8 1.3 575.181 6,309.077 5,285.077 4 HiE+H
20 21.83 CisHi20s [M—H] 271.060 1 271.061 6 1.5 151.004 3,169.0150, 145.030 3 Al &
21 23.03 CiHisO¢ [M—H] 301.070 7 301.0723 1.6 286.0490,257.082 7,242.0592 #1&&%
22 2377 CiH1207 [M—H] 315.0499 315.0510 1.0 300.027 6,287.020 3,271.026 1 FREE
23 2553 CxH2007 [M-+H]* 373.128 1 373.1280 —0.1 343.080 5,357.096 7, 329.102 0 745 ¥
24" 2586 CxH30s [M—H] 469.1857 469.187 6 1.9 381.2079,363.1973,229.124 1 FrEEE &
25 2674 CH2007; [M+H]" 373.128 1 373.1283 0.1 343.0811,339.086 4,357.097 0 Sl 15 # i
26 27.02 CsHeO13 [M—H]™ 779.4576 779.458 7 1.3 617.4063,581.391 5,542.353 0 LEWEH a
27* 2728 CaxHesOiz [M—H] 4494576 779.4564 —1.2 621.0338,521.108 7,373.0929 SE#H 24 b2
28 27.88 C2H»Os [M-+H]* 403.138 7 403.1397 0.9 373.0913,369.097 8,387.1076 Ik E
29" 28.00 CaHesO13 [M—H]™ 779.4576 779.4567 —0.9 669.3171,521.1089,315.2542 SE#HR1F bl
30 28.69 CisH03 [M-+H]" 249.148 5 249.1484  —0.1 231.1379,203.143 1, 163.075 4 AR 11T
31 29.16 CaoH207 [M-+H]" 373.1282 373.1281 —0.1 343.0808,357.097 1,339.086 6 &%
32" 30.34 CH200s [M-+H]" 389.123 1 389.123 7 0.6 359.076 0,341.065 8, 197.008 4 2 F 1| jr &
33 31.54 CisH20:2 [MA+H]" 233.1536 233.1538 0.1 215.1432,187.1482,177.091 1 HAKNEE II
34 3308 CisHisO» [M-+H]" 231.1380 231.1378  —0.1 213.127 6,203.106 8, 185.1326 I ARNHES I
35 34.81 C3HisO3 [M—H] 455.3520 4553645 2.5 4253397,411.3264,437.361 7 REHE
g HRAE AR P I P B o

*Compounds predicted by a self-built database.
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A-schematic diagram of experimental process; B-appearance and morphology of colon in mice; C-length of colon in mice (n = 6); D-body weight change
(n = 6); E-DAI score (n = 6); F-spleen index (n = 6); G-HE staining and AB-PAS staining of colon tissue (x 100); H-colonic histopathological score (n =
3); [—K-mRNA expression levels of TNF-a, IL-1f and IL-6 in colon tissue of mice in each group (n = 6); P < 0.05
0.05

#pP < 0.01 vs control group; P <

**P <0.01 vs model group, same as figs. 3, 8.

El2 ZZKZE DSS S8 UC MREMIRG (X+5)
Fig.2 ZZKZ improves DSS-induced colon injury in UC mice (X £ 5)
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3 ZZKZE DSS BFFH UC /MRIDEEEATA (X £5)
Fig.3 ZZKZ improves DSS-induced depressive-like behaviors in UC mice (X £ s)
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A-Venn diagram of OTUs in control group, model group and ZZKZ high-dose group; B-abundance of gut microbiota in each group at phylum level; C-

PCoA diagram; D-cluster heatmap of species abundance in each group; E-a diversity boxplot; F-LEfSe species diversity analysis circular stratification

diagram; G-LDA bar chart of intestinal microbiota in each group.

B 4 ZZKZ 3t DSS iESH UC )k

FRAAEE R KIFRIFNE (n=16)

Fig. 4 Effect of ZZKZ on DSS-induced intestinal dysbiosis in UC mice (n = 6)
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A, C, F-PLS-DA plot, displacement test and differential metabolite volcano plot in control group vs model group; B, D, G-PLS-DA, displacement test and
differential metabolite volcano plot in ZZKZ high-dose group vs model group; E-Venn plot of differential metabolites between control group vs model group

and ZZKZ high-dose group vs model group; H-differential metabolite heatmap in each group; I-enrichment analysis of common differential metabolites.

5 ZZKZ %I DSS iESH UC /MRIER SN (n=6)
Fig. 5 Effect of ZZKZ on DSS-induced serum metabolites in UC mice (n = 6)
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Fig. 7 Results of molecular docking and molecular dynamics simulation
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