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CAO Yating"?, HUANG Xin"?, CHEN Peipeng’, HAN Xue'?, WANG Hui’>, WANG Chenwen’,
GONG Zhiheng3, YU Haowei3, PENG Wanting3, SA Yuningl’z, LI Yongming4, ZHOU Wei3*,
YIN Ailing"**

1 Medical Experimental Centre, Central Laboratory, Nanjing Hospital of Chinese Medicine Affiliated to Nanjing
University of Chinese Medicine, Nanjing, Jiangsu, China

2 Department of Biobank, Nanjing Hospital of Chinese Medicine Affiliated to Nanjing University of Chinese
Medicine, Nanjing, Jiangsu, China

3 State Key Laboratory of Natural Medicines, School of Traditional Chinese Pharmacy, China Pharmaceutical
University, Nanjing, Jiangsu, China

4 School of Medicine, Nanjing University of Chinese Medicine, Nanjing, Jiangsu, China

Abstract: Ulcerative colitis (UC) is a chronic non-specific intestinal inflammatory disease with
complex pathogenesis. Recent studies have identified a pivotal role of the gut microbiota in the
etiology of the disease. Beneficial bacteria, such as Lactobacillus and Bifidobacterium, have been
shown to regulate the balance of the gut microbiota, repair the mucosal barrier, and alleviate
inflammation. In contrast, excessive proliferation or secretion of toxins by harmful bacteria, such as
Escherichia, can damage the integrity of the mucosa, induce inflammation, and accelerate the
progression of UC. The active ingredients of traditional Chinese medicine, such as Scutellariae
radix polysaccharides, pulchinenosides, and ginsenoside Rgl, may offer a promising avenue for the
treatment of UC by modulating the structure of the gut microbiota and enhancing the barrier
function and mucosal integrity. The present article reviews the latest research progress in the
regulation mechanism of the gut microbiota in UC and the traditional Chinese medicine
intervention, with a view to providing new strategies and theoretical support for clinical treatment.
Keywords: ulcerative colitis; gut microbiota; Lactobacillus acidophilus; Bifidobacterium longum;
Clostridioides difficile; regulation by traditional Chinese medicine
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The intestines of patients with UC

S 7 AT S BIL AR A A T
i BEIEE , FT WM A AR 2SR B R
Kb A AN AT Bl T8 52 32 0 1) i 3 24
R I LSS R, SR REAT R M A S
PRy ey RN RN I )7 R 2 /N 4
VS X P B RN el 7B R R U E R (1917
T A R SRR AR AR I KR, o i B R R
gy e, BE— L ILENATROR. BFE
PR, BLLRREE i W RS S TR
IEPEY) BRI RE S, Hoh SCFAs By & BJE o %8
PP, S 28 o Ml R AR I £ 27 4 A AR
W, mam. NIRRT RRAE Al g 2 Fhik
BAAETRAE P EATARACATE il L i
AL RE R IR, e bR IR A A I S B
i BEVR Y i 8 e e AR 1, 1 Al 22 TR TR
T, BEMZEAFRAE SN, 25 UC 35 B miE i
PRBE S5 RAEAR,

RN R ) A R T AL AR LT I W
WERFIA . ZFAATT . B 5E & RS A s
X AR O 32 6E ), DA KCHAE B I 1 A 9
AR ST E R EAERRE S, MR T H
TETHAC R GE T KA s AV R SCBERE Rtk . TRt

Intestinal response in patients with UC
following medication

\\5 3

‘f s - Rebalanced intestinal microbiota
Il characterized by resurgence of
beneficial species (Lactobacillus,
Bifidobacterium) and suppression
of pathogenic bacteria

(Escherichia)

Bioactive components
derived from TCM,
including
ginsenosides,
Scutellaria
polysaccharides, and
luteolin

Role of gut microbiota in patients with ulcerative colitis. TCM: Traditional chinese medicine.
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Table 1

Beneficial role of gut microbiota in ulcerative colitis

Gut microbiota

Mechanism of action

Lactobacillus
acidophilus

Lacticaseibacillus

casei

Lactobacillus
johnsonii

Lacticaseibacillus

rhamnosus
Bifidobacterium
longum

Bifidobacterium
breve

Bifidobacterium
animalis

Bifidobacterium
longum subsp.
infantis

Akkermansia

muciniphila

Parabacteroides
distasonis

Regulates intestinal immune disorder, activates RapGap/PI3K-AKT/NF-«kB signaling pathway, and regulates
Treg cells and M, macrophages!>

ATCC 393 and its metabolites (tubocurarine chloride, 3,7-diaminoheptanoic acid, 3-amino-4-phenylbutyric
acid) alleviate intestinal inflammation, dysbiosis, and barrier damage(?®”)

Activates primary macrophages to become CD206" macrophages via the TLR1/2-STAT3 pathway and releases
the anti-inflammatory cytokine IL-10P*!

LGG alleviates colonic tissue damage and shortening, and reduces intestinal inflammation by inhibiting the
TLR4/NF-kB/NLRP3 pathway; reshapes the gut microbiota and alters metabolic pathways in UC mice!?>%
Regulates intracellular signaling pathways to effectively reduce the expression levels of pro-inflammatory
cytokines, enhance the intestinal epithelial barrier, and modulate inflammatory responses®™* =)

Bif11 supplement inhibits harmful bacteria and expands beneficial bacteria to restore microecological
balancel®®; M," and M," subspecies inhibit inflammatory cytokine release to maintain the intestinal epithelial

barrier”); CBT BR3 alleviates intestinal inflammation by promoting goblet cell regenerationl*®;
[39]

alleviates
intestinal inflammation through exopolysaccharides

Bifidobacterium animalis subsp. lactis A6 improves intestinal barrier integrity, reduces oxidative stress, and
inhibits inflammatory responses by modulating cytokine levels in colon tissue*”; Bifidobacterium animalis
subsp. lactis BLa80 significantly increases the abundance of beneficial bacterial genera and reshapes the gut
microbiota to alleviate UCH"

B8762 downregulates pro-inflammatory cytokine levels, protects colonic structure, and alleviates
inflammatory edemal®; FISYZ1M3 increases species richness, reduces harmful bacteria, and increases

butyrate levels in the cecal contents of UC mice!*); ATCC 15697 combined with xylooligosaccharides
enhances colonic epithelial barrier integrity and protects against colonic injury™*!
Promotes the release of the anti-inflammatory cytokine IL-10, stimulates the immune system, and enhances

[45-47].

intestinal barrier function ; inhibits the kynurenine pathway and activates the microbial tryptophan

metabolism pathway to regulate tryptophan metabolism, activate the AhR signaling pathway, and alleviate
colitis*®!
Strain F1-28 reduces intestinal mucosal damage, repairs intestinal barrier function, and exerts anti-

inflammatory effects in UC micel*”

M;" and M," represent different subspecies of Bifidobacterium breve.

http://journals.im.ac.cn/actamicrocn
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Figure 2 Network diagram of the mechanisms by which beneficial bacteria alleviate ulcerative colitis.
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RAE K F I FRIKAKF-, Bl/b DSS 175 S04 Sh I
B2 It B AR - G2 i RAE SV o BB FF B X UC
HARENMGEN, B NGERmIEREE . Il
BB RIE . ASPUAA SRR AR, s
G %8 77 IF AR AL B A T RURST s L
FER THiE RS, AT uC W
FRE

S5 RUEL AT 56 (Bifidobacterium breve) f&:— Ffi

P4 actamicro@im.ac.cn, 7 010-64807516

2 IRBHMEIREAT I, ) AT A7) 2
JUFB N B R, 2 R 18 TR %) HE 28 40 0
P43 o JHL3E Ik 40 o it o 4 O 0 25 AR TR E
M, shAS VR8RS R LU E i 18 e
MBS, AR IR X i B R 40, ()
I 7 R g . Singh ZECPORFSR R, 5
DSS % 51 UC /N RAH HE, AR J8 B0 AT B
Bif11 #hFE 751 (19 /)N BRI 3 w18 BRI 1 1) AT
I TR ARG = B B S B AI, L E R 3 420
TEE/INE, U B RUE A R A 2 R S B 1 T
PR LB W A sh A8 VA . teAh, A SUB T T
W2 5w ENMAEEAE, WY RERS, W
sEALAR G S, MR R e w , B
B EN S AETIRE . WP A, 8O AT I
Filt My AT M, i i 72 A4 CLA . 41041 98 E 41 it 1A
T HeRERpIE bR B RN R 9 1 R %
UCP, Park P8I 57 2 B, 6 BUEL AT B CBT
BR3 & L 4525)5, A% 1T DSS Ml 2,4- G
FEIR i 112 (2,4-dinitrobenzenesulfonic acid, DNBS)
7RIS I RAERL R () RAEREIR, I T A
A FEEs PR AR 4 M £ it M. Notch . Spdef. Mucs
F1 1122 1) mRNA ik, [RS8 %EEE
1 Occludin F15 T #2818 #H 5¢ 25 F1 Foxo3 7£
DSS HI DNBS 5 F /) 45 17 R B AU Y mRNA 3£
55 K R S RSN IR R RS, %
i 9 RS 1Y) L Bz 20 e 3 375 M 15 o - el s ARk
YHfETIEE, R AUS AT CBT BR3 A3 i fiE
THERRIR A0 M P A AT B2 B 1 R . 5 AU T
B JE A A Fh SR, U AT U BE R EPSs
IR I8 RAE RV . BF5E R, 77 EPSs 1R
WU FF B AR H4-2 F1 HO-3 a] I 45 a8 Fn i 2k
Yt R, &% DSS 5l /NRBER G, H
H4-2 W& & 308 F H9-3, 7 fE5 H4-2 1)
EPSs p= i H A7 P,

S WU KT 5 (Bifidobacterium animalis)fg= K
IRFTE T A It Witz —, iR e
T AEGENHAEYEZ —, AR THiE
BPEITE N, A 25 T8 Wil R . feat
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Wil E R RE . HRLAR s 01 M B s hin fig
1o BRI, ShYRUEFT R A6 Ry
B e, s i . R %G
WZ PR A E R A A (R ZO-1,
Occludin #11 Claudin-1)7E PR =, [ FEAR TN
¥ (malondialdehyde, MDA ) i 34 & 45 % 41
AR A ALY Ak B (superoxide dismutase, SOD)
A8 e H Bk (glutathione, GSH) MR, A AL 2% it
FALRI BEAh A o P 25 1 40 4rh RE A
F(TNF-a. IL-1p A1 IL-6) ) 7K - B b I8t 2% K
F IL-10 Ay 7KF- Sk S| DSS 755 (14 48 E L
Vi B XU AT B A6 X UC B Bt 2/ MO,
it 16S rRNA FEIINF & B, s SUSCH T
P BLa80 A 23 1 UC /R Y% T iy
WA R, BEWNTAZ0N EEXKEE
(Romboutsia) F1 pu] 15 i) <. b J& (Adlercreutzia)
PREE, AREUE T UC /NRI I IE B4
i B Bl ) S AT 58 I A BLa80 7 3 it 5 9 fizp it
RRERZ % UCH,

£ R B A B2 L Bl (Bifidobacterium
longum subsp. infantis) J& T 5= % [ FHPE IR 42 B
AR EMAESRES P EHEEEEH. KN
AT B 2L L A B8762138 i I 42 41 fitg [H]
TRV, AL R IARREIR, ORI 4h
B iRt IFIER S AE K I . Li S 5T & B
KU AT 22 L Ff FISYZIM3 Al g3 UC /)
FUZE R R AL, 0G0 g 1 R R R
B, R LT A F R AR
£, JFEMEMNEY T TRN S . ik,
K AU AT %L LR ATCC 1569745 A ZOpi Ik
ARy N AR A i I R BRI E R, X UC rEL
gEnii R BRI ER
1.3 P% 2 [KE/EAkkermansia)

B v 2 QT Jm 2 AN 2R a8 v — i 2 Ak
AW, TR E R R b s 2 OCHE
LR, WE R AR 11 BT v 2 [CR (Akkermansia
muciniphila) &2 J& WK T, T 2004 4 g
BRI W2 A A gl D e s 4 e . I

587518 EhE BRI RE M BE ), TEARIEI2E
I JRRRE RN SRR T AR T T A AR DAk, 32
T EW, B R, 78 UC BE R I E
U EREA Y, W R B v 2 G Y T
WA TR R £ DSS i 51 UC /N ERBE AL
T 25T VB R B v 2 IR AR A AL R/
SR RGBS AT . AR 4r i 18 B B 0 e B, I RE
78 N AT K A97KF, DX UC 7= A= Bk
A Rk R O Ottman 251 RS, R RS B
v QR AR P R AL P TL-10 myREas, 38
SRIRIERGIIRE, X UC KA e fE IR b
FELifiE. Qu A5t &k, 5 GMrepo H¥i/#
TR AL, UC BB AR 0 W8 b 8 1 F o
S R s A Frd s O IREE 28 F B v 2 (G
B H PR BAA-835 W5 % 1 DSS i 0 A k4
W AAER, RUIER:H A w2 [CIETE UC BT
PEAEEXLEENMEH. Gu S e g En
B e, = [ B 7E {0, %R (tryptophan, Trp)f i1 7 10 A%
YERBIFSE B0, g b A 11 o] e &2 [ R B LA IS
EH Amuc_ 1100 B4 T R JR & 2 (L-kynurenine,
Kyn) 7K F, FER T 2-nk BE B B2 (picolinic acid,
PIC)/K-F-F1 PIC/Kyn [, W 3WRAE T3k
Pt Tep ARSFE A, JUH i i 1 gl
£ 1% (indole-3-acetic acid, IAA)ZK - A ; Hoam
T Kyn #%4% (kynurenine pathway, KP)Jf-# 1%
A Trp ARSI Trp 4G, Hix/EH
ML T AL VR A B 5 & QTR S H A
8 H T 9Y 7 48 % 1K (aryl hydrocarbon
receptor, AhR) #1l [n] 5& [K , 0 45 4fi g {7 2% P450
1Al (cytochrome P450 family 1 subfamily A
member 1, CYPIAI). IL-10 F1 IL-22, FHIWEH,
A BT 5 = [ AT 3E 2 5T Trp ARMIE AhR
{7, MBS RAE o
1.4 BT & B (Parabacteroides)

it [ B FUFT B (Parabacteroides distasonis) e
RIMUAT T 8 s AR A,y ARG TR
Z—, B EET AR mE, @bk .
GPEPE T L AT S B B RS R A 2

http://journals.im.ac.cn/actamicrocn
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MU K435 AR R . Sun ZECK B FHl G
R TR ) S e P ML SY , B RdE R T
T A TR DRI DU TR 38 2k 1 A e R A 2
RIEPEICT R AWEHLE], AHOCHERE T 2023 4F
KFT Gut by MG UEN] T 3 R U B e
P& Th17/Treg “FAFFPTR TR OVERT, R
PRAFILAE UC S RAEMHEB T BT TEIR YT B2
T EEKE . Ma W5 LB, 4o G
FFIA F1-28 3 5 Ab 35 AT A 22 i UC /NI
G SN WA 2 7 N o 1 S L & 2
FEMERRRE, R R F1-28 Al UC
WNRIAERES D, BRI G hrETE, KD
RAEH

1A N I N RS S R S E W S|
(Bacteroides fragilis)J% fift & A AEAL IRF R e T
X fgp - A A, R PR 7 1B B T
PR ¥ v o B AR PR L TR LA, Lk
WiE AL UC S5 18 i 4R 2 AR FH A
FARML T IOrE AR
2 HEWERBEEMR

UC 1 20 HE 782 5 i 18 T R R R B8 TR G
AZ U BOVE FH AR B0 ok B0 T 3 B 3G 5 5 A 5
PRI S AEA SRy o 91T, UC BRE I i
FETR T CAnIe s [T . AT o s 558 ARG = B I
ETbim, TR B[40 2R WO B (Clostridium
leptum) . FUAT T S5 SAUFF TR 1145 SCHEAT 45 T
TR W 2B PG, b PRI 245 H Z5 000K e ol
RGP, XS5 Y BRI T
R AR - AL S A, 35 A A R R T
REAZI, 51 RFFEE MBI e % 5 90E U L
7, I UC ik
2.1 RFKEBE(Escherichia)

Ji7 18 TR AR 245 /0 R A BT 5 | R AR ZE AL S A
FEE 5 B IR, AN AN 35000 TR ) 452 28 1 B {1t
TR, B IS R B S s A
P2 R GE I S VR B HE 30 Jey B8 98 0 I 1) 9%

P4 actamicro@im.ac.cn, 7 010-64807516

WK . Horpr, DA G & AR R Eom i
FEARAE R A O Th i BE 1, BUR AN 8
ot BE R H AR+ BN AU AR PR R R A%
R ) B 268 B B B AR ) R MR IR, HR s R
TR RGN T RN ARAS 1 WS IE R
LGHETER, B2 T8 UC BB A Tk
RV M s, KRR A KREF
(Escherichia coli) 59 ¥ Pl RERE L BE 2R, [AIHF
PO AN S RO, axX 2 AL 3L RIAE
TE T IaiE 408 s UC A 45 abass b pz ol BEd
B, MR AL R AZ R, B L H R
WL o3 W BARRAR 20 L B T o, 2R T R
JEAR s R R B AT K R A TG TR 45 B
W D) F BRI 2R, #E—2inE uC
FhRE Y
2.2 L E E(Clostridioides)

WRMEFIU BT (Clostridioides difficile){ l—Fh
B P PHE L R DR AR H L 2R AR B RE T R 4%
ORI E RS R (P R AR
16 F e D Re I SR 2 451 ZE AL B T,
HLORHR 26 AT W A OF R 38 8, 38 43 b 4 i
#E#R A (Clostridioides difficile toxin A, TcdA) FlI#E
% B (Clostridioides difficile toxin B, TcdB) E %
IR TE b R A0 B 2 i S Tk B 457, i
RFGEEREB R . AE PR U B K i A
AL, RSB ES R . PR
55 W S5 G B A W B B SR 2R ARV B AR R
B, RXEFURR UGS UC i vk X Tl
FETE 2, Hoa] B0l UC F RN Y
TLR4/NF-«B {5 5id@ #%, F3 TNF-a., IL-6 S5{E
RNFLBEFE, INELE R RIES G
A IR MERIRR R L 1 UC K I i 2 R
WAL, AR . AT 8 S B0R R
FEFb s MOSEAT IR o BT 8 S FLIRAT
PRI R S A 25 TR T R G RO R TR A O A
F— A I B R DIRE,  InERE T A

i T TR R 2 ] T S S5 A TR A A AR
WEoR B, UC B K i RAE s PR R AR 7=
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TR U T FRAR B (Clostridium butyricum) . K
@fi’%*?(Faecalibacterium prausnitzii)%ﬁ%ﬁ
Fb, FESCFAs i R EFRARTT, X8
A AL A ERE RS . —J7 T, SCFAs
KR B2 Treg A ALAY 7L A 1Y, 1155
TP Z Re Sy — Oy, b A Bk A %
BEL, 0k i 2 M f i o e e R )

2.3 RATEJE(Fusobacterium)

75 UC AHCEUR HERFRIASE T, n AR A
(Fusobacterium varium)VE R —Fpi 2 [ . ™
IRE BT R B A, Tk S UC /Y
MEVETE S S S RNV G . i T I il AR
i, FRJZASWE L T b B R T RE 955 LA KR
PR PE IR 2L, AR R E IS TS
(10 5 AR PR 2 R A B LR A 1 I B AT
BHHTEHESS T UC RAEMINE SHA B

AR AT TR A A 1) 24 T R R 5 (R 2R e
e R SR, BEAHMMHASREN
Fusobacterium varium autotransporter protein
(Fap2)E H B AMREH , R rEilnlig - R 40
M 8 B FURE - B-1,3-N- £ Tt~ 7L OB e
[galactose- -1, 3-N-acetylgalactosamine (Gal-GalNAc),
BT Bl ) 454, IS B R e b, 7ERR 3 IX.
WLPUER ; — B, AR R 20
WTRRAEAR T TR A m AU, TR
4 25 i 1 BE AR B PR A M) N T R
(lipopolysaccharide, LPS), ¥ [R13E M I 1z 40 i
K A J2 B W AN A R 10 1Y Toll BE5Z 1R (TLR2/4),
fil & T MyD88 i 1) NF-xB {5 S55@ s, 55
IL-18., IL-6. TNF-a } IL-8 %542 & [F 7 K& B¢
TR S AR 5 M 1 G T AN 3 o
FREK b A b PR AR MR, T B
4 J@ & 1 ¥ (matrix metalloproteinases, MMPs) /]
Rk, D ROIR RS S5 M 5 A A A b 3 BT Y o
Pk IR R, R TE UC BH R
TR S A v R A 1 3 B S R T RRE X IR
JEHRAETG s UC M= MEia T UC g,

HAEREE Mayo PF4-E IEASER HLHIAFFEE—
AN, AT RRFT TR G T E S i b B A oA
T2 X BB R (A0 Occludin, Claudin-1)7%35
T, Al A S T, R AN
YR T BRI T )2, RS - e i
- BR300 BB ER Y Ak, R AR
5 UC A B RSB AT R s . FLERAT A
J& A 2 A RS0 B UTAR G, R HE S
&g rE . LRy R

LR KT W (Fusobacterium nucleatum) J&: —
Fhogs == [QEIPE . ™A IR AR DI R AT, il
PRI AT e T4 ARG, 78 UC nY3k
T X 28 Th e EOCEVE ] o 5 AT AR MR AT AR AL
BAZRFFRTE UC BE B Z R )
TR AR, HEEBRE SERIE M MR
HRBT 2 DI AR S5O ELR M AT T A S0 AL )
TR T B 28 - SR T - B R B0 1) 2 4E BERE
fE, dEt IR BRSO
AL M IR AR A A, RS UC Y
tevEdt e 55 % . BT # B8 U6 T H 26k
1228 KON BRBE IR o 1208 3% T 8 38 1Y) DG B B
TR FZ M A (Fusobacterium adhesin A, FadA)
AR SIS A R A b AR B R
#H M (epithelial cadherin, E-cadherin), J3 sl N4k
IR E Y BEEER . FadA 5 E-cadherin 45
GAMURRS T L A AR EHE S B R
F(ZO-1. Occludin)Zik T, & A[IE B-iE 3
#H M (beta-catenin, B-catenin)f5 5@ i, fEF I %
o HE S BT S A B Ak, 1 — 2D I 55 2 R
B R SE SR RS BeAh, ELAARAT B 431 (A A1
%% Y{I (outer membrane vesicles, OMVs) # 7 LPS
Mg #E H (lipoprotein), 7] B #24/E H T4 I Bz 40
MBS EAZERZEIM, 5% % A (reactive
oxygen species, ROSYHE & M AN T, sl Z4h
B,

[V, BRE G 5 RE R e AR AT
JNE UC MO . %A i H LPS ) Fap2
BESE A, RIS L R 20 S e 2
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FM Y TLR2/TLR4, filik MyD88 #iffii{4: NF-«xB
{5538 1% S NLRP3 RAE/MAMTEAL, 1755 IL-
1B. TL-6. TNF-a M IL-17 42 R K F K& B
BN, BRI, B R AT R AT R R
%l 40 MY (myeloid-derived suppressor cells,
MDSCs) J Th17 4 Jfd ) R AE AT, AL
rhPRL A BRI T DR SRR ) SR LA EE RIS
il Treg AUUAYP 44, 3 Th17/Treg b4 A,
T 3 8 2 G0 4 A TP RSP,
T A 2 O 5 DRSS S0 i 235 1 R T 1 R R
), I RS AL 2D e AR AT R Y
ERESY 3. 7E UC TR T, BT
BN ES O RS AW IR 1) N TR R
YEH o EAZRAT B 28 i 2 B A ) 1Y) fig
T3, nl A S AU R (A0 K A EC R A 2L
M SR AR T, BT
T o PR AR R AR S 2 AE SCFAs YA Jr =C i 4
ARG, HI55 7 T IR T (A s 24 1)
e L, T RAFCHE—L TR,
Treg /ML Bt 5 5 B D RE B IECY . I RIF5EIE
S5, UC BE R B AT Y 425 52845 1
HEHAKF- . BT Mayo W4 My AR 2T
FAEAG, $IZE I VENPEL UC 6 3P & 1
J& PR AL bR )

2.4 TR EIE(Campylobacter)

fi] B 25 i #T 1 (Campylobacter concisus)J& T
H IR IR A S FEUR I, 78 UC B i h 5
TEAE, PR -l e UC K Bl A4
FEAE TR A o AR — g 22 IR L i
e AT A I O TR TR DR 1 ER B v afE
IR, 1 UC B REIRAAE Fir Ui Jm i 4
5K 7 ek K b T2 B R S B T A R
LRAAAE B R E MKt A UC B
R TR 5 S8 R A RE S BRI, T X
HEOR S 1Y TR U 22 3R I Ry JE 7 ) R A, X — e
AR B TR 53 2 AT R B TR 26 B LI R S

1y W3 25 AT BT 1Y O AL AR B 2 Fh g R
I Moy, al () i oo 0 20 i B2 ik UL RE R

P4 actamicro@im.ac.cn, 7 010-64807516

(cytolethal CDT).
occludens 7 % (zonula occludens toxin, Zot) M %
1M % 3L I8 5 25 [ (hemolysin-co-regulated protein,
Hep) % 2 F 8 1 K, B U G x50 B i 17 %
Ny AN, B AT 5 Campylobacter concisus
secreted protein 1 (Csep 1)U 5 H , e E 1
i RPN =X PSRy E SRS IOE 537 ST R Y =
fb I M1 % fE R 2 (M1-chemokine-dominant
polarization state, M1-chem), i 11ij 3 5 X H: A= B
TG JRE N 20 5 B[l s, 7 B S i AT
Yen] Ty B % 7% 4 85 H (Occludin , - tricellulin)
ik, JFIE NF-xB. STAT & NLRP3 4 4E /MA
FEKE DMK, AT IL-1p. IL-8 R RE T
B, R IR 5 T B R G Z B AR
TESCBTHOR R Y75 3 b K 455 1L-8
RS PER AR, 5 R I P RN R 1
204 bR BET B AE A A
M, B, 433 TNF-oo Fl IL-1B, 38 i 90 i 5%
P28 3R RS WLEK B 1 2 0 i f2f 2 —
AHI S BEREDIRE . XA AR . LR AR S
PEFR G =35 38 HAE T W 096 8 T8 R R
5 TR AT W8 0 B0 I AP AL Z AL . H
T a7 B A Al AR R YR T O, BB D IR R A
AlfigsE UC i RIER R Z — o MeAh, Al
ik F TP E -y (interferon-gamma, IFN-y) 24
W b Bz A M rh SR R A a5 o AR RS T A2 4K 1
il {& 1 (programmed cell death 1 ligand 1, PD-L1)
R0, LA S COX-2 Fl miR-221 25 g
TRy Fe AN AR UC 5 = FHngs 5
P ) R0 RS

3 HMAEATHEEFEN
W M R R

Jor T AR P BRAT 25 R AL A T UC A
LAERSN, 25400, A4 T MBI UC BA
—EMRITRCR .

[ b 5 AE B8 A 25 A2 JC R4 102 (International

distending  toxin, zonula
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Scientific Association of Probiotics and Prebiotics,
ISAPP)¥ 2 A= o R 28 i 18 G A W e e Bk
KW fiTE EARA R AR AL R BE T . £ AR T
— X LA AT AL s i B S, HAE
T PO A R AR SRR, AT
WA a5 WA T O HOE . TEARZ 4R BT,
% Ky . K 2 B (galacto-oligosaccharides, GOS).
1R 5 H M (fructo-oligosaccharides, FOS) ., F, 5 b
DAY LR B~ SR A A7 A i B k3 O
fit AR T E I ] AT HG SR A SR D RE L R IRURR
R L 7Pe g b BN Gr A AN /N T T
XIFAE SR AETTI B R, Mt
KEFse RV, £5 42 o0 n] 35 7 18 B A
ke, AR A A (40 IL-1a, IL-1B.
IL-6, IL-12, TNF-a. IFN-y)f9/°A4:, Rk
FEAEA, I3 5 R R N b e 4 B A
B9 % $2 (tight junction, TT) I 20 3% I 18 26 5 5
B, W iE A E A, IR R ]
TR A= P R A F 1R, BRSR & B,
FURME SR RMEFN 25 45 55 4 A2 JTRE S (2 FE e
FEE EMAEY R AE K DI IR i T RE, X
S LLTH A Y B B o3 it S i) TNF-o0 AH G4
i A7 1) 2% 35 9 #8 m IL-10 7K P K #E B R AE

FOOHOS), i UG % B A DSS ¥ S 69
UC /N FTIRAGRR . e KR TP RO

AP, R 45 s pH EFEAR; 78 DSS i
5 UC KEF, FUIRSR R RIEIOAE DS, HE
ARV AT BT AR s ISk, SRR L,
BT 252 UC KRB BARAR L A 2 45 473
MR B 0, KWK X UC BA 4
fEH.

TER A . ZHW RN ST A dh v, R AR R
SSE¥a SPIWIDEARE s /E Sl 5 e e SO VS Ch i Bu s
e PEPEAE HEA f A E HE T s AU A
A i AR T A 4 A2 JCROBUE e T, 7ETE &
PR AR T, 2 T 2 o ol 2 0 e £ b 58
FUAE 5 il v e S B A AR 11 R Y

G AETCI T B AR FLIRAT I . SUBCFF I . fIRERR
Wi 2R AR, A JCRE RS A T FNA YT 2 F
EARIEAR DSS 5519 UC /N DATIEAMY, [i]
i, /0N B T PN B0 R D, e
JL . R 2 RN g T A R R D REAS B T
AT AR IERRAS, FEARINE T IL-6 A1 IL-8
K, ABEMSAE RN BN, /E
TCHA SR s UC BT, JFae i E T
FIHENA 5 WA, RUTHXT UC BAUIRR
Hlp 36 A SR 1011

VER 2 AW 5 25 AT AR, G 40T
FE N B TR A R G e 0 25 A B IR0
AL RE 28 738 B RE R S AP . AR A
TR I . SRR IE RAE N, R REN
TP R RS A . SR,
W RETE UC JRY7 S BB 2 210G . HAY
FE NG ATIR 2 5 WY, WU T s R
GEr 3k I RN, SRR R A E Y, OF
e 53 A0 M 38 e R T RE D7 T R I WS E L, A
WA FEY B2, 44T 18 555 b 1
RE AU, Z ISR L EEREFE UC 1597 Hh 2
W VB o Xu FURESY KB, A6 PR R
(Saccharomyces boulardii)+ ] 43 500K 35 45 W 4
FOMZHA B0, B iE B el ny Rk,
WA A 4% 200 e BN 7 R RSk, B BT R AR A 1
o, dER I E RS, R ]
P g E AR RE M AES e N R RS, B
FI % DSS T 1/ N IE R o R, Sun
AEU SV S5k RSP 7 1 (Saccharomyces cerevisiae) )
WFFEERH], R FITE DSS J5 A UC /Nl
RIrp R P RAFAPLRIG M, Refg el b4
ZUEPi . HERFERRE SR O RE L T i 18 S
R 5 200 A B, TR IR T 9 g i
WA RER S . BEE A Y R, T2
fit UC i AE , NIRYT UC $& 42 245 %0 B
Hmg
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4 WHEERERHIET R

AR, THEGAET I IE WA LARYTY UC 7
MRS T B, MM R ANUE R T i
PR RETE 2 R & A e e b ) SR, s
T AR I R AR SEATLAA R T
P AR S, T 2 A AR LR A T R 22 B0 A
FHRR 5, BEAS B8 A R0Hb 48435 i 18 12 B 1 3h 245
AT o AR TR 2 R0 X R T TR A A AR
B O a9 DUE 3 28 fR b 28
PRIAE . TEIE E R, R R
4.1 RHABEEIEENDARY

R W e 8 B UR (B B e W W 5
PEFEA 2w AR, WmpE b LA E S . R,
Mg . Pl RS . BT E S A W
FHE, PiAhmE L

AR IEFURT R R 78 7 1T, W5 2 hE SP2-1
Al T UC /NGB N LR . 2R AT R
I OB FT 1 8 2 A 2 e B O S I
AR 5545 EC 1 8 (Blautia) FUFLAT 3 8 2547 45 4R
IR ARG TN S AR el T i
FHE RE R AL R, Hmo RS E, Wb
2 e A IR 77 AR TS AR USR8 (8 45
TG, V0 S T A U AT B AT 1R R B
EHE, WO SCFAs A p!M™s BT T ik
XA JE . T RRINE & . A1 57 R [ &8 A1 e
AR G JE S5t A, RO ATT R,
L B BRI E i o = B I DOV d
HE, NS RBAF Rl B HEHGE AT 38 i
AR A, B X T A AR 25 R (AR A AR FH AT A
FFE PR 2 SR A A AT ks Ry
] fg #E BT R B B (Muribaculum) Tl A2 T 29
(Clostridia) UCG-014 %547 % 18 Z58 ,  [A] B 4100 il
R O PR AR B A A KU TR 2 R A
BTN 1T A 28 0 E REU 20 7R S & I
BB IR, A SR Rel 0] W ineg
BHEE B 5 2 FCRE AT R, [RIFHETY Trp A€

P4 actamicro@im.ac.cn, 7 010-64807516

BRI RAE R, R A R S e R
B 1 B v 2 TG TR B B R BB, RS A
gt
42 MMHIBEEEEENPARS

RN R HAEPUR . e HE R
SR A IE OB AL, 98> UC A CEUR T
(i ] . A IR & . AT & e
B R TE A R e A 583

FEAN R AT 1) SR A IR 7w,
K- 22 Bl SP2-1 w1 4] A5 PR RS TR 1] A A 4 BK TR
JEloly R BREL R T FEAIK DSS % ST A B A
BT TARRE 21, 9 LA 1 e A 7 IR I
(B Vbl 22 bl nT A 0 TR A TS B A
FEML B URT R s R A e B R, SRS
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Table 2  Effect of active ingredients in traditional Chinese medicine on the abundance of gut microbiota

TCM active Decreased gut Increased gut microbiota Mechanism
ingredient microbiota
Scutellaria Bacteroides, Bacillota, Firmicutes, Inhibits pro-inflammatory cytokine production, enhances
baicalensis Pseudomonadota,  Bifidobacterium, intestinal barrier function; increases beneficial bacteria
polysaccharide  Staphylococcus Lactobacillus, Roseburia abundance, optimizes gut microbiota composition to improve
SP2-1 intestinal health!'®!
Chitosan Blautia, Enhances intestinal barrier function and improves gut microbiota
Lactobacillus dysbiosis!'”?
Evodiamine Lactobacillus Reduces pro-inflammatory cytokines, promotes goblet cell
acidophilus increase and antimicrobial peptide secretion, regulates Bacillota/
Bacteroidota ratio, increases acetate levels'!®)
Sea buckthorn  Escherichia Bifidobacterium, Enriches beneficial bacteria, increases short-chain fatty acids,
polysaccharide Bacteroides maintains colonic homeostasis, protects colonic barrier and
mucosal damage!'”’
Bergamot Bifidobacterium, Regulates gut microbiota and metabolism, produces short-chain
polysaccharides Butyrivibrio, fatty acids to reduce inflammation and enhance expression of
Blautia, tight junction proteins and mucins in the intestinel'*"
Roseburia
Ginsenoside Odoribacter Lactobacillus, Regulates gut microbiota and tryptophan metabolism to exert
Rgl Lleibacterium, intestinal barrier protection and anti-inflammatory effects!'?'!
Akkermansia
muciniphila
Pulsatilla Bacteroides Muribaculum, Regulates the structure and diversity of gut microbiotal'*>
chinensis Clostridia UCG-014
saponins
Icariin Bacteroides, Lactobacillus, Improves colonic tissue damage!'>)
Helicobacteraceae, Lachnospiraceae,
Turicibacter Akkermansia
muciniphila
Luteolin Ratio of Roseburia, Clostridium  Regulates the composition and structure of gut microbiotal'>%
Lactobacillus/ butyricum
Prevotella,
Pseudomonadota
B-arbutin Butyrate-producing Reshapes gut microbiota structure, increases diversity and

bacteria

abundance of gut microbiotal'?*!
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