WowEoPEHKRFFR 2026 4 8 J143 46 45 8 1
1548 Journal of Hunan University of Chinese Medicine Aug. 2026 Vol. 46 No. 8

ASCHIH: 2, EIER, B, SRR, TRl A R PR G hTtm A S PR RPLHI ] 98 R 25 R 24l
2026, 46(8): 1548-1558.

EThHEEM#MKIRAFREAREEF
LR I R KR R ALH

BREEA L B ER
LG RFEZRDER , FIE 76T 810016; 2. F A MR R h 25 8 00  HiE U7 810016;
3 T ERATARL, i 79T 810016

(EE) BH AT mas (st 45, WEF W3 § 7 3 = 8 LR a 5k (TNBS) 1 3 693507 1 4 3k (UC) A A Jley
FHAR, EE LA ENE RS R AE RS, FiE 70 2 SPF Z X RMYI A hE B8 EA 4 EDHwEdf
FiaE A P B EA,F4 10 R, KA TNBS i WE UC A MRl 2DTHRAT £ HEHGH0EE (02 gke),
FrIE 25 B K P E A BB T I 3 B AR (63.12.6.252 gke) B E R AM MAMTEEAELAET, B 1 X,5F
ST d, T S A 4R R R & | 268 MR B B U0 LA S 7 7 3046 2k (DAT) ; ELISA e 1 #8 1k 4 5 (L B
(SOD) (& J& A2 Jit H ik (GSH) . — A AL A(NO) |7 — B (MDA ) ;HE e ¢ 50 I /R 3 T -1 A ER A7 K (AB-PAS) % €8 WL 22 4 ffy 21 420 32
A 168 rRNA U JF AT 28 W 2% % R 5 4540 70 qb,; 3 28 1 (R T 4 25 40 i 8 22 e R4 8 38 5 ; Western blot 43| 45 7 401
4 Occludin,Claudin-1 F A&k AT, ER 5= 44, B A 4 DALT 4 K iE MDA NO A -F 7 & (P<0.01), 3% SOD GSH
AT B4 B 448 Occludin Claudin-1 2 8 % 3k ACF 3 BAK (P<0.05,P<001), SHA 44, 7% EFm A EAfmEb ks
DAL 34 B 7% MDA NO K- K (P<0.01), M ¥ SOD GSH K- K 4 4 8 # Occludin F2 Claudin-1 2 & 5 3 K -F 77 (P<0.05, P<
001), GAM 4 BAIRAZLA WL, A% F A EFELfEDNERA DALTFL K MDA NO AT % (P<001),S0D GSH &
FAuLE [ 4122 Occludin Claudin-1 Z 8 &k ACF 2 745 (P<0.05,P<0.01), 5 2= & 4148 o BEAL 20 55 J 6 FE S A0 45 0 3RO 20 K B0
H AR BB S FEEA, FRAEIFETH MAEIARVE N FE LR AN IR S WA+ E %
M ERERERE, B9 ABCHEE A AWERHM HETFENER JET QN EEE, Z2EAMEETITIE, 4 W8 ESR
i KA BATR e e BB A B A AN HE AT E RS FEEA, RAFE RS FE TR, iF R EA 5200,
it 114 N4 T FAE K Z 2 RA A, 27w A RAAR K H b2k M8 RO o— T2 RRBR R | B & B RO BB 7T 9k SR B
Gt AME BRI HREE UC KR RS SN E , B EMBRERE, A TR TS AT EdHRS ER 0%
R FALFERIK,

(K$EIR) At 8 7 ;i W4 I 3k F i v 2 RO AL 5 e B 38k i i

(hE 4SS IR285.5 (SCERFREARD JA (3L E S )doi:10.3969/).issn.1674-070X.2026.08.002

Mechanism of action of Shengyang Yiwei Decoction against ulcerative

colitis based on gut microbiota and metabolomics

LI Wei', WANG Yingjie"?, WANG Ren’ai"**, LI Jiliang’
1. Department of Traditional Chinese Medicine, Medical College, Qinghai University, Xining, Qinghai 810016, China; 2. Qinghai

(Y#5 H #3)2026-07-06
(E& WA 158 DAERFRERSSR SIS (2025-wjzdx-34)
GBEEE ) T8, &, i+, 202, 195 4 501, E-mail : 962532418@163.com,,



2026 455 46 4 IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 1549

Provincial Key Laboratory of Traditional Chinese Medicine for Prevention and Conirol of Glucolipid Metabolic Diseases, Xining,
Qinghai 810016, China; 3. Department of Proctology, Qinghai Provincial Hospital of Traditional Chinese Medicine, Xining,
Qinghai 810016, China

(Abstract] Objective To observe the therapeutic effects of Shengyang Yiwei Decoction (SYYWD) on trinitrobenzene sulfonic
acid (TNBS)—-induced ulcerative colitis (UC) model rats based on gut microbiota and serum metabolomics, and to explore its
mechanism of action in alleviating intestinal inflammation and improving intestinal mucosal barrier function. Methods Seventy SPF
male rats were randomly divided into a blank group, a model group, a mesalazine group, and low—, medium—, and high-dose
SYYWD groups, with 10 rats in each group. The UC model was established by TNBS enema. After successful modeling, the
mesalazine group received mesalazine suspension (0.2 gkg) by gavage, the low—, medium—, and high-dose SYYWD groups received
corresponding doses of SYYWD (6.3, 12.6, and 25.2 gkg, respectively) by gavage, and the blank and model groups were given equal
volumes of normal saline. All treatments were administered once daily for 7 consecutive days. During the intervention period, body
weight, fecal consistency, and fecal occult blood of rats in each group were monitored, and the disease activity index (DAI) was
calculated. The levels of superoxide dismutase (SOD), reduced glutathione (GSH), nitric oxide (NO), and malondialdehyde (MDA) were
detected by ELISA. Hematoxylin—eosin (HE) staining and Alcian blue—periodic acid—Schiff (AB-PAS) staining were performed to
observe the histopathological changes of colonic tissue. The diversity and community structure of gut microbiota were analyzed by
16S rRNA gene sequencing. Untargeted metabolomics was performed to identify serum differential metabolites and enriched
metabolic pathways. Western blot was used to detect the protein expression levels of Occludin and Claudin-1 in colonic tissue.
Results Compared with the blank group, the model group showed elevated DAI scores and serum MDA and NO levels (P<0.01), and
reduced serum SOD and GSH levels as well as the protein expression levels of Occludin and Claudin-1 in colonic tissue (P<0.05,
P<0.01). Compared with the model group, the high-dose SYYWD group and the mesalazine group showed decreased DAI scores and
serum MDA and NO levels (P<001), and increased serum SOD and GSH levels as well as Occludin and Claudin-1 protein expression
in colonic tissue (P<0.05, P<0.01). Compared with the low—dose SYYWD group, the high—dose SYYWD group and the mesalazine
group also showed decreased DAI scores and serum MDA and NO levels (P<0.01), and increased SOD and GSH levels as well as
Occludin and Claudin—-1 protein expression in colonic tissue (P<0.05, P<0.01). Compared with the blank group, the model group
exhibited disrupted colonic mucosal structure, extensive infiltration of inflammatory cells, and a reduced number of goblet cells. The
gut microbiota showed dysbiosis, with downregulated abundance of Bacillota, upregulated abundance of Bacteroidetes and
Proteobacteria, and decreased abundance of beneficial genera such as Lactobacillus. Serum metabolic profiles were altered, affecting
pathways including ABC transporters, biotin metabolism, cofactor biosynthesis, and bile secretion. After intervention with SYYWD,
the colonic mucosal damage, inflammatory infiltration, and goblet cell injury were effectively restored. The abundance of genera
such as Lactobacillus and Limosilactobacillus was increased, while the abundance of Muribaculaceae decreased. Serum metabolic
disorders were modulated, with 114 drug intervention—related differential metabolites identified, mainly affecting pathways associated
with choline metabolism, glycerophospholipid metabolism, a-linolenic acid metabolism, tyrosine metabolism, and bile secretion.
Conclusion SYYWD can effectively alleviate intestinal inflammation and oxidative stress injury in UC rats, repair the intestinal
mucosal barrier, and its therapeutic effects may be associated with regulating gut microbiota homeostasis and ameliorating serum
metabolic disorders.
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% 4% TNBS 80 mg/kg 143 M K & TNBS/Z
P Y3 1oL T B T AR N BUR T I A 5 o R R
S R SRS 5 min J5, BRI A ROF
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4% 2 R W EEREE , AREE, R A HE 3L 6/
AB-PAS Je a5 ki AT et | AR T SR 4 i 41
2 R RN R IR R

2.3.4 165 rRNA WU 5001 B B 2 hE b 5 251
AL KR RS MEREA TR E YRS B R
DNA Ffi4 A8 19 B8 e P DRS00 48 Y i
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Table 1 Comparison of DAI scores among groups

RUH ARG, T 45 B Ik b Rl e v i
4 1ML SOD ,GSH 7K T4 (P<0.01) , MDA NO 7KF-

(a4, n=10) BRI (P<O.01) . S5FHIH 25 VA 8% s il Lo, FHB
415 DAL #4315 2% BRI A VPR ZR 4] SOD \GSH K F-THs
2;2 222222 (P<0.01) MDA NO /KEREIE (P<0.01), BEILZ 2,
g H AL 2452011 33 BRARREHARRERSZLR
B 25 58 0 el 2.40:0.13 HE Y a2 L 7R AR R0 20 K R4 T 1 s A
S L 1:50:0.19%2¢ FRAEIEIR 3 LA A4 M I3, R
FEURZEN 1.45+0.16"844

555 HALHER, *+P<0.01; SR L, #P<0.01; 5T FH 25
G LA, P<0.01; S5F- P2 B v hrli 4L b g, 24P<0.01,

32 HAKXRIMFEF SOD,GSH NO MDA 7k F Lk %%
525 HA M H , B 2 R BRI SOD  GSH 7K
S (P<0.01) , MDA NO 7KF-FH 55 (P<0.01) , 545

B %5 B ARG | R A W s | B s
SEAYR L, IR0 T S5 B AL A AN R T
AB-PAS et 25 5 1o 7 AR 20 25 g 2H 2 rp AR
A L ek AN [R]5R) i OB 25 1 A A R S
PRIR AN Y m AT £ | 25 A 5 2 st D
K1,

F2 HEAKRME SOD.GSHNO MDA K F L (ve5,n=10)
Table 2 Comparison of serum SOD, GSH, NO, and MDA levels among groups (xts, n=10)

215 SOD/(U/mlL) MDA/(nmol/L) GSH/(pmol/L) NO/( wmol/L)
ZHHA 3.78+0.29 3.42+0.33 2.89+0.30 15.23+1.96
FERIZH 1.39+0.11%* 8.72+0.52% 0.7520.12%% 28.6422.23%
THBH 25 B A 2 2.15+0.16% 6.49+0.62% 1.68+0.12% 24.45+2.42%
TPz 8w 2.40+0.22% 6.28+0.33" 1.65+0.20" 20.6322.56*¢
TIPS H 7R A 2.95+(.25H&A4 5.30+0.4]1#8%44 2.12+0.22#&84 16.44+1.738240
EVDRIZE2H 2.85+(.24#888 5.22+0.24#8880 2.09£0.17#8824 16.23+1.84#8804

1 525 AL, #4P<0.01 ; SR i, #P<0.01; 5T+ P28 B T E 4 R, P<0.01; 5 FHBH2E B b Al d Huis, 22P<0.01,
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Fig.1 Comparison of colonic histopathological morphology among groups (x100)
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Fig.2 Rarefaction curves of Shannon diversity index of gut microbiota among groups (n=5)
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Fig.3 Venn diagram of gut microbiota among groups
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3.4.3 JHHzZ B #XT UC KB IE WL R T
S HAHAEL 584 Shannon $88071 5 (P<0.05) |

Simpson TEEFFAR (P<0.05) , #8278 B K Uz E H
BE o AR A O s TR 45 B Rl 2 TR
Shannon F1 Simpson & £ £ L [n] 25 1 4K & 19 i
#F(P>0.05) ; %5 4H Coverage F8EEEIT 1, Iy 7 1%
FE PR B B LI RAEFE AU E WV AR AE
PRI 3,

F3 BEHKR o ZHMEEE (345 ,0=5)

Table 3 Comparison of alpha diversity among groups

(x£s, n=5)
415 Chao Shannon  Simpson  Coverage
S H4 612.97+85.07 2.82+0.56 0.21+£0.07 0.997+0.004
tHil 681.49£70.96 3.91x0.47% 0.11x0.03* 0.997:0.005

THBAZE B E A 592.69+155.07 3.10+0.87 0.15£0.07 0.997+0.004

. 55 A4, #P<0.05,

FHETF Bray—Curtis #7525 405 [ 1) 32 A bR 53HT (prin-
cipal coordinates analysis, PCoA)J3H7 FH T PEAS 2H 6]
[ TERFES A R REAA 22 5 (B ZHEAE) | SRR AH
L, T PR 45 ' 1 v ) B 2R A 2 R ) 25 1 A 53 A X
SWifmA% ny s $E s T 25 15 e 0 T U R
S5 B — S, FEILE 4,

344 JHBEWERARST TR B, KRR
Y 1 TR R ) A 28 1 A ZF AT IR ] (Bacillota) |
FUFF IR T ] (Bacteroidota) 22 JE TR [ ] (Proteobacteria) |
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PCoA on OTU level
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Fig.4 PCoA plot of gut microbiota among groups
T2 C25 A s MARRUA  SH.F B 3 15 1 i ) e 2 PG VMR ZR 4
2 T 1] (Actinobacteriota ) #4641 ] (Ther-
modesulfobacteriota) 5L [ ] (Pseudomonadota) |
PEIRA T (Verrucomicrobiota) o HeHRH X 32 BE 458 5 1)
PIANT) R 2 F A B T RO I8 1) . 52 AL,
RN 2 B0 T A 2 ST TR TD A L 9] S 2 0
D DRI T A 51 S 2 3, AT T 1 R 2 T
TR LB ARRT I, ARV AR LG, TP 45 S
Fe R B 2H ZF AT BTG LU fn iR BT R TR
W TR EL B SEVDHIZE2H K FUY T8 A BA 25 1
FERE T TR LS, DA B8 1) R 2R T 1) % L 15
Wb TEULEL S,

TEIR 73285 K- b R B 1 T A o 2H 1 32
BAHEFITRIR (Lactobacillus) KRFUFTFIE)E (Limosi-
lactobacillus ) . ) N FLAT B & (Ligilactobacillus) | R
FFEEAF (Muribaculaceae ) &[G J& (Romboutsia) F2
B A5 258 UCG-014(Clostridia_UCG-014) Fil H:
fh, 575 FIAUAE E 1S B 20 R 2L AT PR R (Limosi-
lactobacillus ) AT BB+ (Muribaculaceae ) , % [ 1 J&
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Fig.5 Relative abundance of species at the phylum level among groups
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Fig.7 LEfSe analysis of gut microbiota among groups
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