
Table S1. Summary of Flavonoids anti-CAC by targeting the microbiota-metabolism-immunity. 

Chinese m

edicine 

Active co

mpounds 

Models Dose/concentration and 

route 

Pharmacologic

al effects 

Mechanisms of action Main findings Refer

ences 

Kushen 

Sophorae 

flavescenti

s radix 

Kurarinon

e and SF

E 

 

DSS-induced

 UC in C57

BL/6 mice, 

RAW 264.7 

cells. 

1) In-vivo 

SFE: 100 mg/kg, 200 m

g/kg. 

Kurarinone: 20 mg/kg, 

40 mg/kg. 

2) In-vitro Kurarinone, 

1.875-30 μM; formal tes

t at 2, 4, 8 μM, co‑inc

ubated with 1 μg/mL L

PS for 24 h. 

 

Anti-inflamma

tory, immune 

regulation, im

prove intestin

al mucosal in

jury, and imp

rove UC effe

cts. 

1) Regulate the balance 

and homeostasis between 

Th17/Treg cells, restore i

ntestinal immune homeos

tasis, and improve coliti

s. 

2) Downregulate the exp

ression of JAK2 and ST

AT3 proteins in colon ti

ssue, inhibit their phosph

orylation activation, redu

ce the expression of dow

nstream RORγt, and bloc

k the abnormal differenti

ation of Th17 cells. 

3) Promote the secretion 

of SIgA in colon tissue, 

modulate the activity of 

RAW 264.7 cells to med

iate and alleviate inflam

matory responses. 

1) Both SFE and its m

ain active constituent ku

rarinone alleviated clinic

al symptoms and colon 

histopathological injuries

 in DSS-induced colitis 

mice in a dose-related 

manner. 

2) Kurarinone exhibited 

prominent anti-inflammat

ory activity in activated 

RAW264.7 cells, and i

mproved intestinal muco

sal barrier-associated SI

gA level in colitis mod

el animals. 

[1] 

Yanshengr

endong 

Lonicera r

upicola ho

ok. f. & t

homson 

LRH 

 

DSS-induced

 UC in C57

BL/6 mice. 

In-vivo: DSS-induced U

C model (2.5% DSS in

 drinking water for 7 d

ays); intragastric admini

stration. LRH flavonoid

s at 600, 800, 1000 mg

/kg. 

Antioxidant, a

nti-inflammato

ry, intestinal 

barrier protect

ion, and regu

lation of intes

tinal microeco

logy effects. 

1) Regulate the expressio

n of PI3CA and p-AKT 

proteins, and inhibit the 

overactivation of the PI3

K/AKT signaling pathwa

y. 

2) Downregulate the tran

scription of IL-1β, IL-6, 

and TNF-α, and promote 

the expression of GF-β2 

and ARG-1 in macropha

ges. 

3) Upregulate the expres

sion of tight junction pro

tein (ZO-1) and repair th

e intestinal epithelial barr

ier. 

4) Reshaping the microbi

al community structure t

o reduce inflammatory st

imulation. 

1) LRH flavonoids dose

-dependently alleviated 

DSS-induced colitis, reli

eved weight loss, lower

ed DAI scores and rest

ored colon length. 

2) 16S rDNA sequencin

g showed LRH flavonoi

ds reshaped disturbed g

ut microbiota compositio

n and diversity in UC 

mice. 

3) It mitigated intestinal

 oxidative stress, regulat

e M1/M2 macrophage p

olarization. 

[2] 

Damaicao 

Hordeum 

secalinum 

HBG 

 

AOM/DSS-i

nduced CA

C in C57B

L/6N mice. 

In-vivo: 

intragastric administratio

n for 9 weeks. Hulless 

barley grass phenolic e

xtracts (PE): 600 mg/kg/

d; polysaccharide extrac

ts (PSE): 400 mg/kg/d; 

lipid extracts (LE): 200 

mg/kg/d. 

Anti-colorecta

l cancer, anti-

inflammatory, 

improve physi

ological condi

tion, and mic

robiota regula

tion effects. 

1) Regulate the Wnt/β-C

atenin cascade reaction, i

nterfering with the prolif

eration and transformatio

n of cancer cells. 

2) Inhibit the levels of p

ro-inflammatory cytokines

 mediated by the NF-κB 

signaling pathway, interr

upting the inflammation-c

ancer transformation chai

n. 

3) Multi-component syne

rgistic regulation, jointly 

acting on multiple biolog

ical targets related to tu

mors. 

1) PE significantly redu

ced tumor burden, reliev

ed colon pathological in

jury and lowered pro-inf

lammatory mediators in 

AOM/DSS mice, showin

g effects comparable to 

5‑ASA. 

2) PSE and LE partly d

ecreased pro-inflammator

y cytokines but failed t

o improve colon tumor-

related indicators and g

ut microbiota obviously. 

[3] 



4) Suppress protein over

expression and maintain 

intestinal homeostasis. 

Gancao 

Glycyrrhiz

ae radix e

t rhizoma 

TFGU 

 

CPT-11-indu

ced UC in 

C57BL/6 mi

ce. 

In-vivo: CPT-11 (40 mg

/kg) by intraperitoneal i

njection; TFGU(135 mg/

kg) and ciprofloxacin 

were administered intra

gastrically for 10 days. 

Correct fecal 

metabolic dis

orders, anti-in

flammatory, i

ntestinal muc

osal barrier p

rotection, and 

regulate intest

inal flora effe

cts. 

1) Reshaping the gut mi

crobiota structure disrupt

ed by CPT-11 treatment. 

2) Reverse CPT-11-induc

ed fecal metabolic profil

e abnormalities, target re

gulation of purine metab

olism. 

3) Acts on amino acid 

metabolic pathways, impr

oving the intestinal meta

bolic microenvironment. 

4) Downregulate the prot

ein expression of NLRP3

 and Cleaved caspase-1 i

n tissues, reduce the rele

ase of IL-1β, block the 

cascade amplification of 

inflammatory signals, and

 alleviate colonic inflam

matory responses. 

1) Oral TFGU effectivel

y relieved CPT-11-trigge

red colitis-related manife

stations including weight

 loss, colon shortening 

and elevated DAI, and l

owered colonic pro‑infla

mmatory cytokine level

s. 

2) TFGU restored the d

isturbed gut microbiota 

composition and reverse

d fecal metabolic abnor

malities in irinotecan‑inj

ured mice. 

[4] 

 ISL AOM/DSS-i

nduced CA

C in BALB

/c mice. 

In-vivo: ISL at 30, 75, 

150 mg/kg was intragast

rically administrated six

 times weekly. 

Anti-tumor, a

nti-inflammato

ry, microbiota

 homeostasis 

restoration, an

d antioxidant 

and antiviral 

effects. 

1) Reduce pathogenic ba

cteria (Escherichia, Enter

ococcus), enrich beneficia

l symbiotic bacteria (But

yricicoccus), and remodel

 the gut microbiota struc

ture. 

2) By inhibiting the acti

vation of NF-κB, block t

he inflammatory cascade 

reaction. 

3) Target macrophage po

larization to intervene in 

the tumor-associated infla

mmatory environment. 

4) The metabolites produ

ced by butyrate-producin

g bacteria synergize with

 ISL to strengthen the in

testinal barrier and inhibi

t carcinogenesis. 

1) ISL reduced tumor i

ncidence and multiplicit

y, relieved inflammatory

 manifestations and low

ered colonic pro-inflam

matory mediator levels i

n AOM/DSS-treated mic

e in a dose-dependent 

manner. 

2) ISL partially restored

 the disturbed gut bacte

rial community structure

 of CAC model mice, 

with high-dose ISL sho

wing more obvious regu

latory effects. 

[5] 



Huangqi 

Astragali 

Radix 

Formonon

etin 

RAW264.7c

ells, CT-26 

cells, HCT1

16 cells, D

SS-induced 

UC in C57

BL/6 mice, 

AOM/DSS-i

nduced CA

C in BALB

/c mice. 

1) In-vivo: FN 25, 50, 

100 mg/kg, intragastric 

gavage; prophylactic Fo

rmononetin 25, 50 mg/k

g via gavage. 

2) In-vitro: formononeti

n 1-4 μM for RAW264.

7, 1.56-6.25 μM for col

on cancer cell lines. 

Anti-tumor pr

oliferation, an

ti-inflammator

y, antioxidant 

protection, re

gulate lipid 

metabolism a

nd induce cel

l death effect

s. 

1) Intervene in the mTO

RC2/Akt signaling axis, 

downregulate Rictor and 

mTOR protein expressio

n, and inhibit Akt phosp

horylation. 

2) Target the lipid synth

esis pathway, downregula

te the expression of key 

lipogenic enzymes ACLY

 and FAS, and limit tum

or growth. 

3) Regulate lipid cataboli

sm, adjust the expression

 of HSL and ATGL, an

d remodel the lipid micr

oenvironment. 

4) Coordinated Regulatio

n of Autophagy and Apo

ptosis. 

5) Block malignant trans

formation triggered by c

hronic inflammation and 

improve the intestinal im

mune microenvironment. 

1) Formononetin relieve

d colitis-related manifest

ations and suppressed in

flammatory cytokine rel

ease, and it inhibited th

e proliferation of CT-26

 and HCT116 colon can

cer cells in vitro. 

2) In AOM/DSS‑induce

d CAC mice, FN reduc

ed tumor burden, impro

ved intestinal mucosal i

njury, and restored the 

disturbed composition of

 gut microbiota; prevent

ive administration yielde

d better outcomes than 

therapeutic intervention. 

[6] 

Yinyanghu

o 

Epimedii f

olium 

ICA 

 

CT26-WT c

ells, HCT11

6 cells, RA

W264.7 cell

s, THP-1 ce

lls, AOM/D

SS-induced 

CRC in BA

LB/c mice,  

1) In-vivo: icariin 100 

mg/kg, oral gavage. 

2) In-vitro: icariin 10 μ

M, 20 μM for co-cultur

e experiments. 

Antitumor act

ivity, immune

 regulation, R

eshape the tu

mor microenv

ironment, and

 Enhance effi

ciency effect

s. 

1) Targeting the PI3K/A

KT signaling axis to blo

ck the key intracellular s

ignaling that induces M2

 polarization. 

2) Prevent the transforma

tion of macrophages M0 

into M2 type, maintain o

r restore the anti-tumor 

microenvironment. 

3) Block tumor-stroma c

ommunication and disrup

t the microenvironment t

hat favors tumor progres

sion. 

4) Improve the immunos

uppressive state and acti

vate the anti-tumor immu

ne response in the tumor

 microenvironment. 

1) Icariin exhibited negl

igible direct cytotoxicity 

against colorectal cancer

 cells, but it suppressed 

M2-macrophage-driven p

roliferation, migration an

d invasion of CRC cells

 under co-culture condit

ions. 

2) In two in-vivo colore

ctal cancer mouse mode

ls, oral icariin reduced t

umor burden, improved 

colonic pathological lesi

ons and decreased M2-

macrophage infiltration 

within tumor tissues. 

[7] 



Huangqin 

Scutellaria

e radix 

Baicalin TNBS-induc

ed UC in S

D mice, RA

W264.7 cell

s. 

1) In-vivo: baicalin 25, 

50, 100 mg/kg, intragast

ric gavage; mesalazine 

100 mg/kg as positive c

ontrol. 

2) In-vitro: baicalin at 

5×10⁻⁴, 1×10⁻⁴, 5×10⁻⁵ 

M, stimulated with 1 μg

/mL LPS. 

Anti-inflamma

tory effect. 

1) Downregulate the exp

ression of TLR4 protein 

in colonic mucosa and R

AW264.7 cells, and inhi

bit the upstream activatio

n of the TLR4 pathway. 

2) Reduce the levels of 

TNF-α, IL-1β, IL-6, and 

related proteins ICAM-1, 

MCP-1, and COX-2. 

3) Inhibits the phosphory

lation of downstream NF

-κB p65 and IκB, blocki

ng the transmission and 

activation of the TLR4/N

F-κB pathway. 

1) Baicalin reduced mac

roscopic and histological

 colon injury, lowered 

MPO activity and multi

ple pro‑inflammatory me

diators in TNBS-induced

 colitis rats in a dose-d

ependent manner. 

2) Baicalin suppressed 

LPS-triggered inflammat

ory response and the ov

er-production of inflam

matory mediators in RA

W264.7 macrophage cell

s. 

[8] 

  TNBS-induc

ed UC in S

D mice. 

In-vivo: baicalin 25, 5

0, 100 mg/kg, intragastri

c gavage, once every t

wo days for 14 days. 

Anti-inflamma

tory and anti

oxidant and i

mprove intesti

nal flora imb

alance effects. 

1) Regulate the Th17/Tre

g cell balance and exert 

an immunomodulatory ef

fect. 

2) Reduce MDA levels i

n colon tissue and increa

se the content of antioxi

dants GSH and SOD. 

3) Reverse TNBS-induce

d gut microbiota dysbiosi

s, increase microbiota di

versity, and reshape gut 

microbiota structure. 

4) Restore and increase t

he levels of major short-

chain fatty acids (especia

lly butyrate) in the colo

n, and promote the prod

uction of beneficial meta

bolites. 

1) Baicalin dose-depend

ently relieved colitis ma

nifestations, improved c

olon histological damag

e, enhanced intestinal ti

ght-junction-related prote

in expression and allevi

ated oxidative injury in 

TNBS-challenged rats. 

2) Baicalin reshaped dis

turbed gut microbiota st

ructure and elevated fec

al short-chain fatty acid 

levels, especially butyrat

e, in UC model rats. 

[9] 

  



Table S2. Summary of Alkaloids anti-CAC by targeting the microbiota-metabolism-immunity. 

Chinese m

edicine 

Active co

mpounds 

Models Dose/concentrati

on and route 

Pharmacological 

effects 

Mechanisms of action Main findings Referenc

es 

Huanglian 

Coptidis rh

izoma 

BBR AOM/DSS-induc

ed CAC in C57

BL/6 J mice. 

In-vivo: berberin

e 50, 100 mg/k

g, intragastric g

avage once‑dail

y. 

Anti-tumor and 

Chemopreventio

n, maintain micr

oecological bala

nce, metabolic r

egulation, and a

nti-inflammatory 

and barrier prot

ection effects. 

1) Inhibit pathogenic bac

teria (Desulfovibrio), pro

mote the enrichment of 

SCFA-producing bacteri

a, and reshape microbiot

a balance. 

2) Increase the levels of

 butyrate and other SCF

As, enhance metabolite-

mediated protection, pro

vide energy for the intes

tinal epithelium, and sup

press a pro-inflammatory

 environment. 

3) Upregulate the expres

sion of ZO-1 and Occlu

din proteins to repair th

e colon mucosal barrier 

damaged by inflammatio

n. 

4) Downregulate the exp

ression of TLR4, reduce 

the secretion of downstr

eam IL-6, and inhibit p-

STAT3, blocking the inf

lammation-cancer transfo

rmation signaling axis. 

1) Berberine dose-

dependently reduce

d tumor number a

nd tumor load, inh

ibited colonic cell 

proliferation and al

leviated intestinal b

arrier damage in C

AC model mice. 

2) Berberine resha

ped the disturbed 

gut microbiota com

position, elevated f

ecal short-chain fat

ty acid levels and 

decreased fecal LP

S content in AOM

/DSS-treated mice. 

[10] 

  AOM/DSS-induc

ed CAC in C57

BL/6 J mice. 

In-vivo: berberin

e 100 mg/kg, int

ragastric gavage 

daily; two indep

endent animal e

xperiments with 

different interve

ntion cycles. 

Anti-tumor and 

Chemopreventio

n, anti-inflamma

tory, and intesti

nal microecolog

y and metabolic 

regulation effect

s. 

1) Regulate the structure

 of the gut microbiota, i

nhibit pro-inflammatory/p

athogenic bacteria, and s

electively enrich benefici

al bacteria with protectiv

e effects. 

2) Correct and reverse a

mino acid metabolic dis

orders that occur during 

CAC development, reduc

e harmful metabolic pro

ducts, and restore metab

olic homeostasis. 

3) Promote SCFAs meta

bolism, provide energy f

or intestinal epithelial ce

lls, and exert anti-inflam

matory barrier protective 

effects. 

4) Downregulate the exp

ression of Ctnnb1 and 

Wnt genes in the Wnt s

ignaling pathway, and bl

ock abnormally activated

 Wnt signaling. 

1) Berberine allevi

ated colitis‑related 

symptoms, improve

d intestinal mucosa

l barrier function, 

suppressed tumor g

rowth, inhibited cel

l proliferation and 

promoted epithelial 

apoptosis in AOM/

DSS-treated mice. 

2) Berberine resha

ped gut microbiota 

composition, elevat

ed the abundance 

of multiple benefic

ial bacteria and inc

reased fecal short-c

hain fatty acid con

tents in CAC mod

el mice. 

[11] 



  AOM/DSS-induc

ed CAC in C57

BL/6 mice. 

In-vivo: pre‑adm

inistrated berberi

ne 7.5, 15 mg/k

g via intragastri

c gavage, 2‑4 w

eeks before mod

el establishment. 

Preventive anti-t

umor, anti-infla

mmatory, barrier

 enhancement, a

nd, homeostatic 

regulation effect

s. 

1) Downregulate the mR

NA levels of TNF-α, IL

-1β, IL-6, and COX-2, i

nhibit the activation of t

he JNK/STAT3 signaling

 pathway, and block infl

ammatory signal transmi

ssion. 

2) Downregulate the exp

ression of PCNA and Ki

-67, blocking excessive 

proliferation of epithelial

 cells. 

3) Upregulate the expres

sion of intestinal tight ju

nction proteins ZO-1 an

d Occludin, increase the 

number of goblet cells, 

and repair physical barri

er defects. 

4) Reshape the microbial

 community and maintai

n intestinal homeostasis. 

1) Pre-administratio

n of berberine alle

viated colitis sympt

oms, reduced tumo

r number, improve

d colon pathologic

al injury and enha

nced intestinal barr

ier function in DS

S- and AOM/DSS-

challenged mice. 

2) Berberine pretre

atment restructured 

disturbed gut micro

biota profile, raised

 the abundance of 

beneficial bacteria, 

and Lactobacillus r

hamnosus suppleme

ntation further stre

ngthened its preven

tive effect against 

colitis-associated ca

rcinogenesis. 

[12] 

 DHBB DSS-induced UC

 in BALB/C mi

ce. 

In-vivo: dihydro

berberine 12.5, 

25, 50 mg/kg, b

erberine 50 mg/k

g, azathioprine 

13 mg/kg, intrag

astric administra

tion once daily 

for 8 days. 

Significant anti-

colitis activity, 

mucosal tissue p

rotection and an

ti-exudation, rest

oration of intesti

nal barrier funct

ion, and anti-inf

lammatory imm

une regulation e

ffects. 

1) Downregulate the pro

tein expression of TLR4 

and its downstream My

D88, targeting and inhib

iting the TLR4/MyD88 r

ecognition receptor axis. 

2) Inhibit the phosphoryl

ation of IκBα (p-IκBα), 

prevent its degradation, 

and block the activation 

and nuclear translocation

 of the NF-κB signaling 

pathway 

3) Inhibit the cascade re

lease of pro-inflammator

y cytokines, reducing th

e synthesis and secretion

 of downstream pro-infla

mmatory cytokines. 

4) Mediate a anti-inflam

matory–barrier repair virt

uous cycle to achieve st

ructural and functional r

ecovery of gut barrier fu

nction. 

1) Dihydroberberin

e dose-dependently 

relieved colitis-relat

ed clinical sympto

ms and colon histo

pathological injury 

in DSS-challenged 

mice, and its thera

peutic effect was s

uperior to berberin

e and comparable t

o azathioprine. 

2) Dihydroberberin

e elevated the expr

ession of tight-junc

tion proteins and 

mucins, and reduce

d the excessive rel

ease of multiple co

lonic pro‑inflammat

ory mediators in U

C model mice. 

[13] 



Wuzhuyu 

Euodiae fr

uctus 

EVO DSS-induced UC

 in C57BL/6 mi

ce, DSS-induced 

CRC in (apc)Minc

/Gpt c57Bl/6  

Mice, SW480 ce

lls. 

1) In-vivo: evod

iamine 10, 30 m

g/kg, intragastric

 administration. 

UC mice were t

reated for 3 wee

ks, CRC mice f

or 8 weeks. 

2) In-vitro: evod

iamine 20-200 μ

M for cell viabi

lity assay, 100, 

200 μM for subs

equent cell func

tional tests. 

Anti-inflammator

y, anti-tumor for

mation, and cell

 protection and 

anti-proliferation 

effects. 

1) Inhibit the activation 

of the NF-κB signaling 

pathway and block the c

ascade release of pro-inf

lammatory factors IL-6 a

nd TNF-α. 

2) Regulate S100A8/S10

0A9 protein expression, 

block inflammation-cance

r transformation. 

3) Inhibit the Wnt/β-cate

nin signaling pathway an

d suppress the transcripti

on of downstream target 

genes (Cyclin D1, c-My

c). 

4) Repair intestinal muc

osal homeostasis and im

prove the tissue structure

 of the damaged intestin

e. 

1) Evodiamine alle

viated colitis-relate

d symptoms and c

olon pathological d

amage in DSS-indu

ced UC mice, and 

reduced tumor num

ber and size in (ap

c)Minc/Gpt colorecta

l cancer mice. 

2) Evodiamine low

ered multiple pro-i

nflammatory cytoki

ne levels in colon 

tissues and serum, 

and inhibited the p

roliferation of SW4

80 human colon ca

ncer cells in vitro. 

[14] 

  AOM/DSS-induc

ed CAC in C57

BL/6 mice. 

In-vivo: evodia

mine 40 mg/kg, 

intragastric gava

ge daily. Short-t

erm colitis phas

e treated for 18 

days; long‑term 

tumor‑bearing p

hase treated for 

12 weeks. 

Anti-inflammator

y, mucosal barri

er protection, an

d anti-tumor pro

liferation and pr

o-apoptotic effec

ts. 

1) Promote the enrichme

nt of SCFA-producing p

robiotics, reduce the lev

els of pro-inflammatory 

pathogenic bacteria, and 

regulate the balance of 

gut microbiota. 

2) Regulate metabolic pa

thways such as tryptoph

an and intervene in micr

obial metabolism. 

3) Downregulate inflam

mation-cancer related sig

naling pathways such as 

Wnt, Hippo, IL-17, and 

NOD-like receptor signal

ing pathways. 

4) Regulate host gene e

xpression and inhibit int

estinal inflammation and 

tumor formation. 

1) Evodiamine reli

eved colitis-related 

manifestations, imp

roved intestinal mu

cosal barrier injury

 and reduced tumo

r number and size 

in AOM/DSS-chall

enged mice. 

2) Evodiamine sup

pressed colonic epi

thelial proliferation 

and promoted tumo

r-cell apoptosis, an

d reshaped the dist

urbed gut microbio

ta composition in 

CAC model mice. 

[15] 

Kushen 

Sophorae f

lavescentis 

radix 

Matrine DSS-induced UC

 in C57BL/6 mi

ce. 

In-vivo: matrine 

10 mg/kg , 20 m

g/kg , intragastri

c administration 

once daily for 7

 days. 

Anti-ulcerative c

olitis, intestinal 

barrier protectio

n, microecologic

al regulation, an

d anti-inflammat

ory effects. 

1) Intervene in barrier d

ysfunction caused by int

estinal inflammation and 

repair the damaged intes

tinal epithelial barrier. 

2) Inhibit the PPAR-α si

gnaling pathway, thereby

 suppressing the transcri

ptional activation of Slc

27a1 and Fabp1, and re

duce the release of pro-i

nflammatory factors (TN

F-α, IL-6, IL-1β). 

3) Reshape the structure 

of the gut microbiota an

d correct the loss of spe

cific bacterial population

s or the expansion of ha

rmful bacteria caused by

 colitis. 

1) Matrine alleviat

ed clinical sympto

ms and colon histo

pathological injury, 

and reduced the ov

er-production of m

ultiple colonic pro-

inflammatory cytok

ines in DSS-challe

nged mice. 

2) Matrine elevated

 the expression of 

mucus-related and 

tight-junction protei

ns to restore intesti

nal mucosal barrie

r, and partially cor

rected gut microbio

ta dysbiosis in UC

 model mice. 

[16] 



 OMT DSS-induced col

itis in BALB/c 

mice. 

In-vivo: oxymatr

ine 100 mg/kg, i

ntragastric admi

nistration once 

daily for 10 day

s. 

Significant anti-i

nflammatory acti

vity, Potent im

mune modulatio

n, and microeco

logical balance r

estoration effect

s. 

1) Downregulate the exp

ression of Toll-like rece

ptors (TLRs), block the 

phosphorylation and nucl

ear translocation of dow

nstream NF-κB p65, and

 inhibit TLR/NF-κB sign

aling. 

2) Reduce the proportion

 of inflammatory DCs i

n the intestinal mucosa, 

inhibit the expression of 

their co-stimulatory mole

cules (CD80, CD86), an

d regulate the function o

f inflammatory dendritic 

cells. 

3) Reshape the intestinal

 microecological structur

e and improve the meta

bolic microenvironment t

o protect the intestines. 

4) Form a regulatory axi

s of microbiota - TLR4-

infDCs to synergistically 

improve intestinal inflam

mation. 

1) Oxymatrine reli

eved clinical manif

estations and colon

 histopathological i

njury, balanced pro

-and anti-inflammat

ory cytokine levels

 in DSS-induced c

olitis mice. 

2) Oxymatrine red

uced the abundanc

e of inflammatory 

dendritic cells and 

partly restored the 

disturbed gut micro

biota composition i

n colitis model mi

ce. 

[17] 

Xishu 

Camptothec

a acuminat

a Decne 

CPT DSS-induced UC

 in C57BL/6 mi

ce, RAW264.7 c

ells. 

1) In-vivo: CPT

 0.5, 1, 1.5 mg/

kg, intragastric 

administration. 

2) In-vitro: CPT

 0.25, 0.5, 1 μm

ol/mL, pre-treat

ment before LP

S stimulation. 

Efficient anti-inf

lammation, muc

osal and barrier 

repair, and inhib

it oxidative stres

s kinase effects. 

1) Inhibit LPS-induced p

hosphorylation of p65 pr

otein, block the nuclear 

translocation of NF-κB a

nd the activation of infl

ammatory genes. 

2) Regulate AKT phosp

horylation levels to inter

vene in the inflammator

y activation signaling of 

cells. 

3) Block the MAPK sig

naling pathway to reduc

e the cascade release of 

downstream pro-inflamm

atory mediators. 

4) Downregulate the exp

ression of key pro-infla

mmatory proteins iNOS 

and COX-2 in colonic ti

ssue and inflammatory 

macrophages. 

5) Enhance intestinal tig

ht junctions and protect 

the integrity of the intes

tinal mucosa. 

1) Camptothecin d

ose-dependently mi

tigated colitis symp

toms, reduced DAI

 scores and colon 

tissue pathological 

damage, and lower

ed MPO activity a

nd pro-inflammator

y mediator levels i

n DSS-treated mic

e. 

2) Camptothecin su

ppressed the produ

ction of multiple p

ro-inflammatory cyt

okines and inflam

matory-related prot

eins in LPS-stimul

ated RAW264.7 m

acrophages without 

obvious cytotoxicit

y within the tested

 concentration rang

e. 

[18] 

 

 

 

 

 

  



Table S3. Summary of Saponins anti-CAC by targeting the microbiota-metabolism-immunity. 

Chinese me

dicine 

Active c

ompound

s 

Models Dose/concentratio

n and route 

Pharmacologica

l effects 

Mechanisms of action Main findings Referenc

es 

Renshen 

（Ginseng 

Radix et Rh

izoma） 

Ginsenosi

de Rg3 

SW-480 cell

s, HT-29 cel

ls, HCT-116 

cells, Xenog

raft tumor m

odel of colo

n cancer in 

nude mice 

1) In-vivo: ginse

noside Rg3 10, 2

0, 40 mg/kg, intr

aperitoneal injecti

on once daily fo

r 3 weeks. 

2) In-vitro: ginse

noside Rg3 at 25

‑200 μM, treated 

for 48 h. 

Anti-tumor/Anti

-proliferation ef

fects 

1) Down-regulate the mRNA

 and protein expression level

s of C/EBPβ. 

2) Inhibit the binding of C/

EBPβ and the p65-NFκB su

bunit in the cell nucleus. 

3) Reduce NF-κB-dependent 

transcriptional activity. 

1) Ginsenoside Rg3 s

uppressed cell prolifer

ation of three human 

colorectal cancer cell 

lines in a dose-depen

dent manner under in

-vitro conditions. 

2) In the SW480 xen

ograft model, intraper

itoneal Rg3 (10-40 m

g/kg/day) significantly

 suppressed tumor gr

owth in vivo. 

[19] 

 Ginsenosi

de C-K 

AOM/DSS-in

duced CAC 

in Balb/c mi

ce, Validatio

n of the anti

-cancer effec

t of Akkerm

ansia mucini

phila on CR

C cell lines. 

1) In-vivo: ginse

noside compound

 K (GC‑K) was 

administered via 

diet feeding at n

ominal doses of 

30 mg/kg and 60

 mg/kg; the actu

al measured dosa

ges were 26.99 

mg/kg and 58.65 

mg/kg respectivel

y. 

2) In-vitro: Akke

rmansia muciniph

ila was co‑cultur

ed with HCT-11

6, HT-29 and L

OVO CRC cell l

ines at multiplicit

y of infection of 

100:1 and 1000:

1. 

Anti-inflammat

ory, Anti-CRC 

/ Chemoprevent

ive, and Micro

biotic Restorati

on effects. 

1) Regulate the balance of i

ntestinal microbial ecology, r

estore the species richness a

nd evenness of the intestinal 

microecology, and alleviate t

he expansion of pathogenic 

bacteria. 

2) Specifically enriched Akk

ermansia muciniphila. 

3) Microbiota-Host Metabolic

 Interaction. 

4) Improve the background 

of intestinal inflammation an

d block the cascade progress

ion from chronic colitis to 

malignant adenoma. 

1) High‑dose GC-K e

ffectively suppressed t

umor growth and reli

eved intestinal pathol

ogical damage in AO

M/DSS-treated mice, 

while low‑dose GC-K

 showed no obvious 

anti-tumor effect. 

2) GC-K partially res

tored the disturbed gu

t microbiota structure 

of model mice, and 

Akkermansia mucinip

hila isolated from mi

crobiota could inhibit 

the proliferation of co

lorectal cancer cells i

n vitro. 

[20] 

 Ginsenosi

de Rb1 

AOM/DSS-in

duced CAC 

mice 

In-vivo: AOM w

as injected intrap

eritoneally at 7.5 

mg/kg; 2% DSS 

drinking water w

as given in three

 cycles. Ginsenos

ide Rb1 was ad

ministrated every 

other day throug

hout the whole e

xperimental perio

d (18 weeks). 

Anti-cancer/che

mopreventive, 

Anti-inflammat

ory and immun

omodulator, an

d Gut microen

vironment resto

ration effects. 

1) Reduce the levels of pro-

inflammatory factors such as 

TNF-α, IL-6, IL-17A, IL-33, 

IL-1β, and IL-22 that drive 

“inflammation-to-cancer trans

formation”. 

2) Increase the levels of IL-

10 to enhance the immune t

olerance and anti-inflammator

y repair ability of the intesti

nal mucosa. 

3) Reshape the gut microbiot

a, and through the dual appr

oach of “improving the infla

mmatory factor microenviron

ment and regulating the gut 

microbiota”,block the occurre

nce and development of colo

rectal cancer. 

1) Ginsenoside Rb1 r

educed tumor multipli

city and pathological 

colon injury in AOM/

DSS-treated mice, an

d modulated serum le

vels of multiple pro-a

nd anti-inflammatory 

cytokines. 

2) Rb1 partly restore

d the disturbed gut m

icrobiota structure of 

model mice, and diff

erential gut microbes 

showed correlation wi

th inflammatory cytok

ine changes. 

[21] 



 Ginsenosi

de deriva

tive AD-

1 

AOM/DSS-in

duced CAC 

mice and C

RC xenograf

t models, in 

the TAM m

odel, by co-

culturing RA

W264.7 and 

CT26 cells. 

1) In-vivo: AD‑1

 was given by o

ral gavage at 10 

mg/kg once dail

y. 

2) In-vitro: ginse

noside derivative 

AD-1 at 2.5, 5, 

10 μM for 24 h. 

Chemopreventio

n and Antitum

or, Immune mi

croenvironment 

remodeling, an

d Anti-chronic 

colon inflamma

tion effect 

1)Promote the phenotypic re

modeling and conversion of 

TAMs from pro-angiogenic, 

immunosuppressive M2 to tu

moricidal M1. 

2) Inhibit the PI3K/Akt/mTO

R signaling network. 

3) Regulating glycolytic ener

gy metabolism reprogrammin

g. 

1) AD-1 alleviated co

lonic pathological da

mage and effectively 

suppressed tumor gro

wth in both AOM/DS

S-induced CAC mice 

and CRC xenograft n

ude mice. 

2) AD-1 shifted tumo

ur-associated macroph

age phenotypes, incre

asing M1-like proport

ion and decreasing M

2-like proportion both

 in-vivo and in-vitro. 

[22] 

Xiyangshen 

Panacis qui

nquefoli rad

ix 

ginsenosi

des Rb1 

AOM/DSS-in

duced CAC 

in A/J mice,

  

In-vivo: America

n ginseng (AG) 

extract was admi

nistrated via drin

king water at 30 

mg/kg/day for co

nsecutive 90 day

s. 

Anti-colitis, An

ti-inflammatory,

 and Anti-proli

feration and pr

o-apoptosis effe

cts. 

1)Inhibit the protein levels o

f a total of 12 pro-inflamma

tory cytokines in colon tissu

e, including IL-1α, IL-1β, IL

-2, IL-4, IL-6, IL-10, IL-12, 

IL-17A, IFN-γ, TNF-α, G-C

SF, and GM-CSF. 

2) Inhibition of inflammatory

 cytokine gene transcription, 

blocking the continuous activ

ation of inflammatory signal

s. 

3) Block cancerous pathways

 mediated by chronic inflam

mation. 

1) Oral AG extract 

markedly alleviated D

SS-induced colitis, lo

wered DAI scores an

d promoted colitis rec

overy in AOM/DSS-tr

eated mice. 

2) AG significantly r

educed colon tumor n

umber and tumor loa

d in mice, and suppr

essed elevation of mu

ltiple colonic pro-infla

mmatory cytokines. 

[23] 

Jiaogulan 

(Gynostemm

a pentaphyll

um) 

triterpeno

id saponi

ns 

C57BL/6J A

pcMin/+mice a

nd（WT）C5

7BL/6J mic

e. 

In-vivo: gynoste

mma pentaphyllu

m saponins 500 

mg/kg by daily 

oral gavage for 

8 weeks. 

Anti-tumor/ Ca

ncer preventiv

e, Prebiotics-lik

e, and Anti-infl

ammatory effec

t. 

1) Reduced the number of i

ntestinal polyps and the spec

trum of sulfate-reducing bact

eria. 

2) Increase the number of b

eneficial bacteria in the intes

tine. 

3) Upregulated E-cadherin, d

ownregulated N-cadherin, an

d reduced pro-oncogenic β-c

atenin, p-Src, and p-STAT3. 

4) Upregulate the anti-inflam

matory cytokine IL-4, while 

downregulating the pro-infla

mmatory cytokines TNF-β, I

L-1β, and IL-18. 

1) Preventive gynoste

mma pentaphyllum sa

ponins treatment signi

ficantly reduced the n

umber of intestinal p

olyps in ApcMin/+ mic

e and reshaped the o

verall composition of 

fecal gut microbiota. 

2) gynostemma penta

phyllum saponins elev

ated the abundance of

 beneficial bacteria w

hile suppressing sulfat

e‑reducing bacteria, a

nd improved the intes

tinal mucosal barrier 

status of model mice. 

[24] 

Sanqi 

Notoginseng 

radlx rhizo

ma 

Panax no

toginseng

 saponins 

AOM/DSS-in

duced CAC 

mice, HCT-1

16 cells, HT

-29 cells. 

1) In-vivo: Panax

 notoginseng sap

onins (PNS) via 

chow supplement

ation at 30 mg/kg

/day and 90 mg/k

g/day for the wh

ole experimental 

period. 

2) In-vitro: Ginse

noside compound

Anti-inflammat

ory, Anti-CRC/

Antitumor, and 

Gut microbiota 

modulation effe

cts. 

1) Reshape the intestinal mic

roecological structure, restore

 the alpha diversity and rich

ness of the gut microbiota, a

nd enrich Firmicutes, Bacter

oidetes, and Verrucomicrobia. 

2) Upregulate the relative ab

undance of Akkermansia sp

p., exerting core anti-inflam

matory and anti-cancer regul

atory effects, Its main metab

1) Dietary PNS allevi

ated colitis symptoms,

 reduced colon tumor

 load and partially re

stored the decreased 

gut microbiota richnes

s and diversity in A

OM/DSS-challenged 

mice. 

2) PNS increased the 

relative abundance of 

[25] 



 K (GC-K) was 

applied at gradie

nt concentrations 

to HCT-116 and 

HT-29 human co

lorectal cancer ce

lls for 24 h and 

48 h. 

olic transformation product, 

ginsenoside compound K (G

C-K), can directly inhibit the

 proliferation of tumor cells 

such as HT-29, HCT-116. 

3) Direct anticancer substanc

es produced through gut mic

robiota-dependent biotransfor

mation. 

Akkermansia spp. in 

model mice, and its 

gut‑microbial metaboli

te GC-K suppressed t

he proliferation of H

CT-116 and HT-29 c

ells in vitro. 

  AOM/DSS-in

duced CAC 

in C57BL/6 

mice, IFN-γ-

stimulated H

ela cells and

 CT26 calls 

1) In-vivo: Panax

 notoginseng sap

onins were given

 by oral gavage 

at 75 mg/kg  and

 150 mg/kg throu

ghout the whole 

modeling period. 

2) In-vitro: PNS 

was applied at g

radient concentrat

ions (200-800 μg/

mL) to IFN-γ-sti

mulated Hela cel

ls and CT26-sple

nocytes co-cultur

e system. 

Anti-inflammat

ory, Chemopre

ventive/Anti-tu

mor, and Imm

une modulation

 effects. 

1) Inhibition of STAT1/IDO

1 axis. 

2) Inhibit Treg cell differenti

ation and immunosuppressio

n. 

3) Regulate the tumor immu

ne microenvironment, reduce 

the accumulation of macroph

ages (CD11b⁺F4/80⁺) in colo

n tissue, decrease the release

 of the pro-inflammatory fac

tor IL-1β,alleviate chronic in

flammation in the colon, and

 block the transformation fro

m inflammation to tumor. 

4) The PNS metabolite Rh1 

can directly inhibit the enzy

matic activity of IDO1, bloc

king the metabolism of trypt

ophan to kynurenine. 

1)PNS treatment dose

-dependently relieved 

colitis injury and red

uced adenoma numbe

r, size as well as tu

mor load in AOM/DS

S-challenged mice. 

2) PNS lowered colo

nic macrophage infiltr

ation and decreased t

he proportion of Treg

 cells in peripheral i

mmune organs and c

olon tissues of model

 animals. 

[26] 

Huangqi 

Astragali R

adix 

Astragalu

s saponin

s 

DSS-induced

 colitis in C

57BL/6J mic

e, HT-29 cel

ls, SW620 c

ells. 

1) In-vivo: AST 

was administered 

by oral gavage a

t 0.1 mg/g body 

weight for 8 con

secutive days. 

2) In-vitro: AST 

at gradient conce

ntrations (0.02-0.

20 mg/mL) were 

applied to HT-29

 and SW620 hu

man colorectal c

ancer cells; 50 μg

/mL AST was us

ed for follow-up 

functional cell ex

periments. 

Anti-proliferativ

e, Metabolic re

gulatory, and T

umor Chemopr

eventive effect. 

1)Suppression of Inflammatio

n-induced Carcinogenesis. 

2)Inhibition of Aerobic Glyc

olysis, reduce the activity of 

key glycolytic enzymes HK

2, LDH-A, and Glut-1, decre

ase glucose uptake and lactat

e production, downregulate t

he expression of the oncoge

ne c-Myc, thereby inhibiting 

the Warburg effect of tumor

s. 

3)Induces tumor cell apoptos

is, upregulates the expression

 of pro-apoptotic proteins Ba

x, Bad, and Bak, and downr

egulates the expression of an

ti-apoptotic proteins Bcl-2, p

ro-caspase3, and PARP. 

1) AST suppressed pr

oliferation and trigger

ed apoptosis of HT-2

9 and SW620 colorec

tal cancer cells, and l

owered cellular gluco

se uptake and lactate 

production in vitro. 

2) AST alleviated we

ight loss and colon ti

ssue inflammatory inj

ury in DSS-treated m

ice, and mitigated ab

normal aerobic glycol

ysis changes in colon

ic tissues. 

[27] 



 Astragalo

side IV 

AOM/DSS-in

duced C57B

L/6 mice, L

PS-stimulate

d rat small i

ntestinal epit

helial cells 

(IEC-6 cell

s). 

1) In-vivo: astrag

aloside-IV was o

rally gavaged at 

20, 40, 80 mg/kg/

d throughout the 

experiment; GW9

662 (1 mg/kg/d) 

was given by int

raperitoneal inject

ion for pathway-

blocking validatio

n. 

2) In-vitro: rat in

testinal epithelial 

IEC-6 cells were 

stimulated by LP

S, then treated w

ith astragaloside-I

V at 5, 20, 50 μ

M. 

Anti-tumor, An

ti-inflammatory,

 Antioxidant, a

nd DNA Prote

ction effects. 

1) Activation of PPARγ Sig

naling Axis, Promote the ex

pression of Nrf2 and HO-1, 

restore the levels of SOD, C

AT, and GSH, inhibit the ex

pression of iNOS and reduce

 NO production in the intest

ine and IEC-6 cells, thereby 

reducing DNA damage cause

d by intestinal inflammation 

and thus inhibiting the occur

rence of colon tumors. 

2) Inhibit colon shortening, 

prevent intestinal mucosal da

mage, reduce the number of 

tumors and Ki67 protein exp

ression. 

3) The novelty lies in targeti

ng PPARγ to inhibit DNA d

amage, in order to prevent t

he occurrence of CAC. 

1) Astragaloside-IV d

ose-dependently mitig

ated colonic pathologi

cal injury and reduce

d tumor number in A

OM/DSS-treated mice,

 and improved periph

eral blood and immu

ne-organ abnormalitie

s. 

2) Astragaloside-IV al

leviated inflammatory-

related oxidative stres

s and DNA damage 

both in CAC mouse 

colon tissue and LPS-

challenged IEC-6 inte

stinal epithelial cells. 

[28] 

Jiegeng 

Platycodonis

 radix 

Platycodi

n D 

DSS-induced

 ulcerative c

olitis in C57

BL/6 mice, 

THP-1 cell, 

PMA-induce

d differentiat

ion and LPS

+ATP inflam

mation induc

tion, PLD gr

adient conce

ntration treat

ment. 

1) In-vivo: PLD 

was orally gavag

ed at 7.5 mg/kg 

once daily for 7 

days; AAV9 viru

s was injected vi

a tail vein to ac

hieve ZNF70 gen

e knockdown. 

2) In-vitro: PLD 

at 1, 3, 10 μM, f

ollowed by LPS 

plus ATP stimula

tion. 

Anti-inflammat

ory, Mucosal p

rotection and r

epair, and Syst

emic safety eff

ects. 

1) By downregulating the ex

pression of the transcription 

factor ZNF70, targeting the r

egulation of ZNF70. 

2) Reduce the protein expres

sion of NLRP3, ASC, and c

leaved caspase-1, and inhibit 

the conversion of Pro-IL-1β 

to active IL-1β. 

3) Block STAT3/Src signalin

g. 

4) Through the synergistic ef

fects of multiple targets and 

multiple pathways, break the 

vicious cycle of the intestina

l inflammatory microenviron

ment. 

1) PLD alleviated DS

S-triggered colitis sy

mptoms in mice, imp

roved colon pathologi

cal injury and reduce

d the secretion of ser

um pro-inflammatory 

factor IL-1β. 

2) PLD suppressed in

flammatory mediator 

release in LPS-ATP-st

imulated THP-1 macr

ophages, and displaye

d good biosafety with

out obvious organ tox

icity in vivo. 

[29] 

Baitouweng 

Pulsatillae r

adix 

Anemosi

de B4 

AOM/DSS-in

duced CAC 

mice. 

In-vivo: anemosi

de B4 was admi

nistered by intrap

eritoneal injection

 at 20 mg/kg onc

e daily througho

ut the modeling 

period. 

Chemopreventiv

e and Anti-tum

or, Anti-inflam

matory, and M

ucosal protectio

n effects.   

1) Inhibition of the Wnt/β-ca

tenin signaling pathway, Red

uce the occurrence and progr

ession of colon inflammation

-related cancers. 

2) Reduce the mRNA and p

rotein expression levels of 

Wnt6. 

3) Block core transcription c

o-activators and inhibit the e

xpression of β-catenin. 

4) Inhibit the transcription of

 downstream target genes an

d proteins, thereby suppressi

ng the uncontrolled proliferat

ion of cancer cells and the 

process of inflammation-to-ca

ncer transformation. 

1) Anemoside B4 red

uced colon tumor bur

den and down-regulat

ed the elevated coloni

c pro-inflammatory cy

tokine levels in CAC 

model animals. 

2) Anemoside B4 alle

viated clinical sympto

ms and colon patholo

gical injury in AOM/

DSS-treated CAC mic

e. 

[30] 



  AOM/DSS-in

duced CAC 

in C57BL/6 

mice. 

In-vivo: anemosi

de B4 was intrap

eritoneally injecte

d daily at 10, 2

0, 40 mg/kg thro

ughout the model

ing period. 

Anti-tumor, Mu

cosal protectio

n, and Metabol

ic regulation ef

fects. 

1)Downregulate the expressio

n of the key transcription fa

ctor SREBP-1 and its downs

tream rate-limiting enzymes 

FASN, ACC α, and SCD-1, 

thereby inhibiting de novo fa

tty acid synthesis. 

2) Downregulation of the ke

y transcription factor PPARα

 and its regulated CPT-1 an

d ACOX expression inhibits 

fatty acid β-oxidation. 

3) Downregulate the expressi

on of UCP-2, involved in re

gulating lipid metabolism bal

ance and oxidative stress res

ponse in mitochondria. 

4) Blocking the supply of ra

w materials for biofilm const

ruction. 

1) Anemoside B4 alle

viated colonic inflam

matory injury, improv

ed colon shortening a

nd reduced colon tum

our burden in AOM/

DSS-challenged CAC 

mice in a dose-relate

d manner. 

2) anemoside B4 decr

eased the abundance 

of fatty acids, phosph

olipids and carnitine 

metabolites in colon t

umour tissues of mod

el animals. 

[31] 

Chonglou 

Paridid rhiz

oma 

Paris sap

onin VII 

HT-29 cells, 

SW-620 cell

s, Murine m

odel of xeno

graft tumor, 

DMH/DSS-in

duced CAC 

in ICR mic

e. 

1) In-vivo: PSVI

I was given by i

ntraperitoneal inj

ection at 2.5, 5, 

10 mg/kg every t

hree days. 

2) In-vitro: PSVI

I was applied to 

HT-29 and SW-6

20 human colore

ctal cancer cells 

at gradient conce

ntrations; IC₅₀ va

lues were 1.02 μ

M for HT-29 an

d 4.90 μM for S

W-620 

Anti-tumor prol

iferation, Chem

oprevention of 

cancer, and Int

estinal protectio

n effects. 

1) Downregulate Ras activit

y, inhibit the PI3K/AKT/GS

K-3βpathway and reduce the 

phosphorylation levels of AK

T and GSK-3β, and inhibit t

he MAPK pathway, reduce t

he phosphorylation levels of 

MEK1/2 and ERK1/2, and b

lock pathway activation. 

2) Activate the endogenous 

apoptosis pathway, upregulat

e the expression of cleaved-c

aspase-3, cleaved-caspase-9, 

Bax, and PARP cleavage pr

oducts, and downregulate the

 anti-apoptotic protein Bcl-2. 

3) Inducing G1 phase arrest, 

Prevent its DNA replication 

and division. 

1) PSVII concentratio

n-dependently suppres

sed the viability of H

T-29 and SW-620 col

orectal cancer cells, a

nd triggered cell apop

tosis together with G₁

-phase cell-cycle arres

t in vitro. 

2) PSVII alleviated in

testinal pathological i

njury and reduced tu

mour incidence in D

MH/DSS-treated CAC

 mice, and markedly 

shrank tumour volum

e in SW-620 xenogra

ft nude mice. 

[32] 

 

  



Table S4. Summary of Polysaccharides anti-CAC by targeting the microbiota-metabolism-immunity. 

Chinese me

dicine 

Active 

compou

nds 

Models Dose/concentratio

n and route 

Pharmacologica

l effects 

Mechanisms of action Main findings Referen

ces 

Lingzhi 

Ganoderma 

GLP 

 

AOM/DSS-

induced C

AC in C57

BL/6 mice,

 RAW264.

7, HT‑29 a

nd NCM46

0 cells. 

1) In-vivo: GLP 

was administrated

 by intragastric g

avage at 200 mg/

kg and 300 mg/k

g once per day. 

2) In-vitro: GLP 

was applied to R

AW264.7, HT-29

 and NCM460 c

ells at gradient c

oncentrations ran

ging from 0.2-3.

2 mg/mL with L

PS stimulation 

Anti-tumor, An

ti-inflammatory,

 Mucosal barri

er protection, a

nd Microbiota 

modulation effe

cts. 

1)Inhibiting the TLR4/MyD88/

NF-κB signaling pathway alle

viated microbiota dysbiosis ind

uced by AOM/DSS and increas

ed SCFA production. 

2) Reshape the intestinal micro

biota structure, reduce the abun

dance of pathogenic bacteria, a

nd increase the proportion of b

eneficial bacteria such as SCF

A producing probiotics. 

3) Inhibit macrophage infiltrati

on and downregulate the expre

ssion of IL-1β, iNOS, and C

OX-2. 

4) Regulates the body's immun

e and metabolic homeostasis, 

modulates innate immune respo

nses through the TLR4 pathwa

y, and inhibits tumor metabolis

m to slow abnormal cancer cel

l proliferation. 

1) GLP alleviated col

itis-related clinical ma

nifestations and colon 

pathological injury, an

d dose-dependently re

duced tumor number 

and size in AOM/DS

S-treated CAC mice. 

2) GLP reshaped the 

disturbed gut microbi

ota composition, eleva

ted fecal short-chain f

atty acid levels and i

mproved intestinal bar

rier function in model

 animals. 

[33] 

Baizhu 

Atractylodis 

macrocephal

ae rhizoma 

PAMK DSS-induce

d UC in C

57BL/6 mi

ce. 

In-vivo: PAMK 

was administrated

 by intragastric g

avage at 100, 20

0, 400 mg/kg onc

e daily. 

Anti-colitis, Im

munomodulator

y, and Mucosal

 protective effe

ct. 

1) Regulate the abnormal Th17

/Treg cell imbalance in UC, in

hibit excessive adaptive immun

e responses, and alleviate colo

nic immune inflammation. 

2) Downregulate the mRNA ex

pression of IL-6- in colon tissu

e, inhibit the phosphorylation a

ctivation of STAT3 protein, re

duce the p-STAT3/STAT3 rati

o, and block IL-6-mediated ST

AT3 signaling. 

3) Downregulate the expression

 of TNF-α, IL-1β, IL-18, an

d IL-23, and reduce MPO acti

vity in colon tissue. 

4) Upregulate the expression of

 intestinal tight junction protein

s ZO-1 and Occludin, repair D

SS-induced intestinal barrier str

uctural damage, and reduce int

estinal mucosal permeability. 

1) PAMK reduced we

ight loss, DAI score 

and colon pathologica

l damage in DSS-exp

osed mice, and exerte

d the most obvious p

rotective effect at 200

 mg/kg among tested 

doses. 

2) PAMK lowered co

lonic neutrophil infiltr

ation and pro-inflamm

atory cytokine levels, 

and elevated the expr

ession of intestinal tig

ht-junction proteins to

 maintain epithelial b

arrier integrity. 

[34] 



Fuling 

Poria 

Poria co

cos pol

ysacchar

ides 

AOM/DSS-

induced C

AC in C57

BL/6 mice. 

In-vivo: PCP wer

e given by oral 

gavage at 200 mg

/kg per day thro

ughout the experi

ment. 

Chemical preve

ntion, Anti-infl

ammatory, and 

Microbiota-rem

odeling effects. 

1) Remodeling intestinal micro

biota, Increase the relative abu

ndance of beneficial bacteria a

nd reduce the proportion of pa

thogens associated with inflam

mation and tumors. 

2) Restoring intestinal barrier, 

promote mucosal Iayer repair a

nd the expression of tight junc

tion proteins, and reduce intesti

nal permeability. 

3) Modulates host immunity an

d metabolism, downregulates pr

o-inflammatory cytokines TNF-

α, IL-6, IL-1β, and upregulat

es anti-inflammatory cytokine I

L-10. 

1) PCP reduced tumo

ur incidence, tumour 

number and maximum

 tumour size in AOM

/DSS-treated mice, an

d alleviated colonic p

athological injury wit

hout obvious toxicity 

to major organs. 

2) PCP reshaped the 

structure of intestinal 

microbiota, improved 

intestinal barrier statu

s and lowered serum 

pro-inflammatory cyto

kine levels in model 

mice, which was furt

her supported by feca

l microbiota transplant

ation results. 

[35] 

Huangqi 

Astragali R

adix 

APS AOM/DSS-

induced C

AC in C57

BL/6 mice,

 CD8⁺ T c

ells, MC38 

calls. 

1) In-vivo: mode

l and APS-treate

d groups receive

d 12.5 mg/kg AO

M via intra-perit

oneal injection, 

APS was orally 

gavaged at 100 m

g/kg, 200 mg/kg 

and 400 mg/kg e

very two days th

roughout the exp

eriment. 

2) In-vitro: APS 

at gradient conce

ntrations (100, 2

50, 500, 750 μg/

mL) was applied 

to MC38 colon c

ancer cells co-cul

tured with isolate

d mouse CD8⁺ T

 cells. 

Immune regulat

ion, Anti-tumo

r, and, Anti-inf

lammatory effe

cts. 

1)Targeted regulation of the S

TAT3/Gal-3/LAG3 signaling pa

thway 

2) Block immune checkpoints 

and reverse T cell exhaustion, 

relieve the suppression of effec

tor T cells by the tumor micro

environment, and restore the c

ytotoxic killing function of CD

8 T cells. 

3) Multi-target network synergi

stic regulation, showing the sy

nergistic therapeutic characterist

ics of traditional Chinese medi

cine multiple components, mult

iple targets, multiple pathways 

1) APS restrained col

orectal cancer progres

sion in AOM/DSS-tre

ated mice and improv

ed the effector functi

on of tumor-infiltratin

g CD8⁺ T cells in vi

vo. 

2) In the MC38-CD8⁺

 T co-culture system, 

high-concentration AP

S suppressed MC38 c

ell viability and reliev

ed the functional exh

austion status of co‑c

ultured CD8⁺ T cells. 

[36] 

  DSS (mole

cular weigh

t 36-50 kD

a) induced 

UC in BA

LB/c mice. 

In-vivo: APS we

re administrated 

by oral gavage a

t 200 and 400 m

g/kg. 

Anti-inflammat

ory, Antioxidan

t, Intestinal bar

rier protection, 

and Prebiotic-li

ke effect. 

1) Regulate the microbiota-met

abolism axis, restoring the synt

hesis of SCFAs such as acetat

e, propionate, and butyrate in t

he intestine. 

2) Correct Th17/Treg immune 

imbalance through SCFA-media

ted signal transduction. 

3) Inhibit the JAK/STAT signa

ling pathway, thereby inhibiting

 the expression of key transcri

ption factors mediating Th17 d

ifferentiation. 

4) Block the NF-κB inflamma

tory pathway and reduce the tr

anscription and release of infla

mmatory factors. 

5) Regulate FFARs/GPRs recep

tors and participate in epigeneti

c regulation of immune respon

1) APS alleviated coli

tis-related clinical ma

nifestations and colon 

histopathological injur

y, improved intestinal 

mucosal barrier functi

on in DSS-challenged 

mice. 

2) APS reshaped gut 

microbiota compositio

n and elevated short-c

hain fatty-acid levels; 

the protective effects 

of APS were largely 

abolished after gut mi

crobiota depletion, wh

ich was further suppo

rted by fecal microbi

ota transplantation res

ults. 

[37] 



ses. 

Renshen 

Ginseng Ra

dix et Rhiz

oma 

GPS AOM/DSS-

induced C

AC in C57

BL/6J mic

e, MC38-in

duced CRC

 in C57BL

/6J mice. 

In-vivo: GPS we

re orally adminis

tered by gavage 

at 100, 200, 400 

mg/kg every thre

e days. 

Anti-tumor, Im

mune regulatio

n, Metabolic re

gulation, and P

rebiotic effect. 

1) Targetedly regulate the gut 

microecology, promote the prol

iferation of Lachnospiraceae ba

cterium, and correct the dysbio

tic state of the gut microbiota 

in model mice. 

2) Drive SCFAs metabolism, i

ncrease the level of SCFAs in 

the gut by enriching acid-produ

cing bacteria. 

3) Inhibition of MDSCs, reduc

e the levels of PMN-MDSCs a

nd M-MDSCs in tumor tissues. 

4) Enhance CD8 T cell immun

e effector function. 

1) GPS oral treatment

 significantly alleviate

d colorectal tumorigen

esis in two mouse m

odels, and its anti-tu

mour effect reached s

aturation at 200 mg/kg

 without further enha

ncement at higher dos

age. 

2) Fecal microbiota tr

ansplantation or direct

 Lachnospiraceae bact

erium intervention rep

roduced part of the a

nti-CRC effect of GP

S, and combined GPS

-Lachnospiraceae bact

erium treatment achie

ved the strongest tum

our-suppressing outco

me. 

[38] 

Gancao 

Glycyrrhizae

 radix et rh

izoma 

GPP DSS-induce

d UC in B

ALB/c mic

e 

In-vivo: GPP wa

s orally administr

ated by gavage a

t doses of 100, 

200, 300 mg/kg. 

Anti-inflammat

ory, Barrier pr

otection, Micro

biota modulatio

n, and Immuno

modulatory effe

cts. 

1) Reduce colon damage, stren

gthen the physical barrier of th

e intestinal epithelium, and pro

tect the integrity of the intestin

al barrier. 

2) Regulate the abundance of s

pecific gut microbiota to revers

e inflammation induced microe

cological imbalance. 

3) Upregulate the expression of

 the anti-inflammatory factor I

L-10, downregulate the secretio

n of the pro-inflammatory fact

ors TNF-α and IL-6, and corr

ect the imbalance of intestinal 

inflammatory factors. 

4) Regulate the Th17/Treg cell 

balance, maintain local immune

 tolerance, and restore intestina

l immune homeostasis. 

1) GPP intervention r

elieved clinical and p

athological manifestati

ons of DSS-triggered 

colitis in mice, and t

he 200 mg/kg medium

-dose group achieved 

the optimal therapeuti

c effect among three 

tested dosages. 

2) GPP partially resto

red gut microbiota dis

turbance in colitis mi

ce, with observable i

mprovements on multi

ple bacterial taxa at p

hylum and genus leve

ls. 

[39] 



Xianggu 

Lentinula E

dodes 

lentinan DSS-induce

d colitis in 

C57BL/6 

mice, TNB

S-induced 

colitis in B

ALB/c mic

e, AOM/D

SS-induced 

CAC in B

ALB/c mic

e, RAW26

4.7 cells, 

Caco-2cells. 

1) In-vivo: Lenti

nan was administ

rated to mice at 

5, 10, 20 mg/kg. 

2) In-vitro: treate

d with lentinan a

t 0.5-2 mg/ML. 

Anti-inflammat

ory, Signal pat

hway regulatio

n, Anti-colorect

al cancer, and 

Mucosal protec

tion effects. 

1) Inhibit the TLR4/NF-κB in

flammatory signaling pathway, 

regulate the expression of dow

nstream IL-13, CD30L, and bl

ock the recruitment of neutrop

hils and inflammatory cells. 

2) Regulate the tumor necrosis 

factor receptor pathway and in

hibit the malignant transformati

on of colonic epithelial cells. 

3) Maintain intestinal immune 

balance, regulate the polarizatio

n balance of Th1/Th2 cytokine

s, and alleviate T cell-mediated

 immunopathological damage. 

4) Control chronic inflammator

y states and reduce gene mutat

ions and abnormal cell prolifer

ation caused by inflammatory s

timuli. 

1) Lentinan alleviated 

pathological injury in 

multiple colitis mouse

 models in a dose-de

pendent manner, and 

high-dose lentinan sho

wed better efficacy th

an positive-control SA

SP. 

2) Lentinan reduced t

umour burden in AO

M/DSS-induced CAC 

mice and partially res

tored the disturbed gu

t microbiota compositi

on of colitis animals. 

[40] 

Gouqizi 

Lycii fructus 

LBP DSS-induce

d colitis in 

C57BL/6 

mice,. 

In-vivo: LBP wa

s intragastrically 

administered at 1

50  mg/kg and 3

00 mg/kg. 

Anti-inflammat

ory, barrier pro

tection, microe

cological regula

tion, and anti-t

umor effects. 

1) Reshape the gut microbiota 

structure. 

2) Promote the gut microbiota 

to produce higher levels of SC

FAs, activating epithelial GPR4

3/GPR109a receptors. 

3) Upregulate the transcription 

and expression of ZO-1, Occlu

din, and Claudin-1 through the 

TGR5 pathway. 

4) Downregulate the IL-6/STA

T3, TLR4/NF-κB, and NLRP3

 inflammasome signaling pathw

ays, and improve Th17/Treg i

mmune imbalance. 

1) LBP alleviated DS

S-triggered colitis‑relat

ed clinical and histolo

gical manifestations in

 mice, and high-dose 

LBP exhibited superio

r protective effects co

mpared with the low-

dose group. 

2) LBP reshaped the 

disturbed gut microbi

ota composition of co

litis mice and exerted

 comparable therapeut

ic performance to me

salazine in many obse

rvation indicators. 

[41] 

Shengjiang 

Zingiberis r

hizome rece

ns 

 

ZOP-1 DSS-induce

d UC in C

57BL/6 mi

ce. 

In-vivo: ZOP-1 

was orally admin

istered by gavage

 at 500 mg/kg an

d 1000 mg/kg. 

Anti-inflammat

ory, antioxidan

t, barrier prote

ction, and imm

une regulation 

effects. 

1) Repair intestinal barrier inte

grity. 

2) Correct dysbiosis caused by 

UC and restore the balance bet

ween beneficial and pathogenic

 bacteria 

3) Inhibit the TLR4/NF-κB/M

APK signaling pathway, downr

egulate the expression of TLR4

 and MyD88, reduce the phosp

horylation activation of NF-κ

B and P38, and block the dow

nstream inflammatory cascade. 

4) Reshape the microbiota, reg

ulate microbiota-driven SCFAs 

production, and maintain the h

omeostasis of the intestinal mic

roenvironment. 

1) ZOP-1 alleviated 

macroscopic and histo

pathological colon inj

uries in colitis mice i

n a dose-dependent m

anner, and high-dose 

ZOP-1 achieved thera

peutic effects compara

ble to SASP. 

2) ZOP-1 improved 

multiple disease-relate

d observation indicato

rs of colitis mice, an

d restored the overall 

disturbed structure of 

the intestinal microbio

ta. 

[42] 



Yuxingcao 

Houttuyniae 

herba 

 

HCPs DSS-induce

d UC in C

57BL/6 mi

ce, IEC-6 

cells, Ana-

1 cells. 

1)In-vivo: HCPs 

were intragastrica

lly administered 

at 40 mg/kg and 

80 mg/kg. 

2) In-vitro: treate

d with HCPs at 

concentrations ra

nging from 1-10

0 μg/mL. 

Relieve clinical

 symptoms, int

estinal barrier 

protection, anti-

inflammatory a

nd immune reg

ulation effects. 

1) Upregulate the expression of

 tight junction protein ZO-1, p

romote goblet cells to secrete 

mucin MUC2, and inhibit apop

tosis of intestinal epithelial cell

s. 

2) Inhibit pro-inflammatory M1

 macrophage polarization and i

nduce anti-inflammatory M2 m

acrophage expansion. 

3) Reshape Th17/Treg balance, 

correct immune imbalance. 

4) Inhibit the mRNA expressio

n of TNF-α, IL-6, and IL-1

β, and increase the level of t

he anti-inflammatory factor IL-

10. 

5) Reverse DSS-induced micro

ecological imbalance and recon

struct the structure of symbioti

c bacteria to help maintain ho

meostasis. 

1) HCPs relieved coli

tis-related clinical ma

nifestations and colon 

pathological damage i

n DSS-challenged mic

e, and the 80 mg/kg 

high-dose group exhib

ited more obvious pro

tective effects. 

2) HCPs improved su

rvival status of oxidat

ive-damaged intestinal

 epithelial cells and r

eversed the gut micro

biota compositional di

sturbance caused by 

DSS induction. 

[43] 

Wuweizi 

Schisandrae 

chinensis fr

uctus 

SCP DSS-induce

d UC in C

57BL/6 mi

ce. 

In-vivo: SCP wa

s orally given by

 gavage at 8 g/kg

 daily. 

Anti-inflammat

ory and immun

e regulation, a

ntioxidative str

ess, regulation 

of intestinal mi

croecology, and

 microbial met

abolism promot

es growth effec

ts. 

1) Regulate the network of infl

ammatory cytokines 

2) Reduce the levels of MPO, 

NO, ROS, and MDA in local 

colonic lesions, and increase th

e levels of GSH and SOD. 

3) Reshape the composition an

d diversity of the gut microbio

ta, and restore the balance of t

he gut microecology. 

4) Drive SCFAs metabolic cas

cade, regulate host immune res

ponse, inhibit the release of in

flammatory factors, and maintai

n the function of the intestinal 

mucosal barrier. 

1) SCP alleviated DS

S-triggered colitis-relat

ed weight loss and c

olon histopathological 

injury in mice, and e

xhibited better therape

utic performance than 

SASP in multiple det

ected indicators. 

2) SCP improved the 

disturbed gut microbia

l community structure

 of colitis mice and 

elevated the intestinal 

short-chain fatty acid 

contents in model ani

mals. 

[44] 

Tiepishihu 

Dendrobii o

fficinalis ca

ulis 

DOP DSS-induce

d UC in C

57BL/6 mi

ce. 

In-vivo: Dendrobi

um officinale lea

f polysaccharide 

(50, 75, 100 mg/

kg) and stem pol

ysaccharide (150,

 200, 250 mg/kg)

 were intragastric

ally administrated

 daily for 14 da

ys. 

Anti-inflammat

ory, barrier rep

air, biofilm an

d microbial reg

ulation, and m

etabolic homeo

stasis regulatio

n effects. 

1) Repair the intestinal physica

l and physiological barriers, an

d inhibit subsequent inflammat

ory cascade reactions. 

2) Reshape the intestinal micro

biota structure, promote the su

ppression of pathogenic bacteri

a, and enrich probiotics. 

3) Correct purine metabolism d

isorders, maintain intestinal mu

cosal immune homeostasis, and

 block excessive production of 

inflammatory mediators. 

4) Multi-site synergistic regulat

ion, combined with gut microb

iota remodeling and intestinal 

barrier repair, alleviates DSS-in

duced UC from multiple dimen

sions. 

1) Both DOPY and 

DOPY-J relieved colit

is-related clinical man

ifestations and colon 

pathological injuries i

n mice, with DOPY 

exerting good effects 

at low dose while D

OPJ showing better p

erformance at high do

se. 

2) DOP intervention r

eshaped the altered g

ut microbiota profile 

of colitis mice and pr

oduced obvious regula

tory effects on cecal 

metabolic profiles incl

uding purine‑related 

metabolites. 

[45] 
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