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Abstract: The intestinal microenvironment refers to the intestinal microecological environment,which is composed of a large number
of microbial flora and participates in the physiological mechanisms of intestinal mucosal protection,energy transfer, and nutrient metab-
olism. When the microenvironment changes,it will cause intestinal pathological reactions.With the continuous breakthrough of theoreti-
cal research in microbiology, the role of intestinal flora has attracted increasing attention.Studies show that changes in the intestinal mi-
croenvironment are related to multisystem diseases.This article reviews the internal mechanisms of the intestinal microenvironment and
common diseases of the digestive system,providing new ideas and theoretical references for the treatment of clinically related diseases.
Key words: Gastrointestinal microbiome; Intestinal microenvironment;

Dysregulated disorders; Inflammatory bowel disease;

Research progress

TEIE# AR 8 A 1A KR A Yo
% ALSR AN TR i TE ELI AT AR HOAE o LA Y
BoiddeZ . R, 18 2 il A Y B2
JRCER 3, A4 i R ) e R M B AT
AERT = B A8 A W] AR A BT, DTS B0 9 A
WA A fEROIRES TS B R L 2R XS
i ER R REMEAER, Ui piafa s, ik
SRR, B RS R HLRE Y AH G, 323 T 0F5E
ANz k. BT, BN E A KRBV R
W, 3B A RE S50 A R R AR S 2 (R
FEAEAE B DT I0E %, 0T 0 3 v A 2K T S5 1R 2 90
FR R A R SR AFAE A | IZ I ORI
1 MERMINMES REMR

2R 5E M W e (inflammatory bowel disease, IBD)
Je— R LA E W18 S RE A FRAE AP 1 52 R P L
BALFE I 45 9 % (ulcerative colitis, UC) Fl1 vg &
B (Crohn’s disease,CD) . HHJ,IBD By HAK & H%

BL 1 A 58 2 WF 506 A8 L B 3 A 1BD S it 1% )
T M 3 R FIAILAAR 9% 2R 498 45 22 07 THIAH HAE ]
PIZERD . ITAR B X R b 28 A B 2 R TR AE
5%, S W) - 3 - Kk il (microbiota-gut-brain axis,
MGBA)7E IBD 4 95 H B4 FZ d g AT IAR
MGBA 2 i 28 Z2 48 il B il 2 ] 1) %L 5 515 3R
G, B R AT 43 b 22 b 2238 JoT, A y- 200 T IR
5-HT JLZs M i 26 45, T 1 289 J57 vl 5 ik MGBA E
A B2 R 40, R EIE AR A2
TER I P ARG il IREETR , W2 S 318 R
il S, 73X 26 AR AE A BE A2 5 3l UC . CD S8 AH G
KRR HEZ . A, 5A R, 1BD s A1E
TEAEA W N R E RS i 38 98U L A9 0 2R, BB JE
FFTRECE B30, RS TE A 45 08 (19 a4t 1)
WDS S i RO JE SR IBD &R AL R — A
RIZE X ik — Sk A IF i T 25 A2 B iR YT B
Jig3 8 5 AH B L MGBA Ry i A8 AT BB



+ 2176 -

“Z # B 5 Anhui Medical and Pharmaceutical Journal 2022 Nov,26(11)

2 MERIRE SRR

JW 38 5 W S AR AR Bk ST B S g8 L RS
o T 3 2o 1 K BV 3 W8 B G M 4 B T TE AR
HIFIZRE EIE R T B AR AR T A B A, A A
T - AR 1 - S SRS TE IR v ) A
L Z 3 TR IRz 6T . Hol i R A H
™= Wy - S 557 . ERBE
T H TS R D DR 5 B 3 TR R RN g T R
W 2x 5 1 A R Gt e AR B A i 2 ) - A 2
TR EAE R S BUHRENR 5 28 1 R AE 2F 4R 4k, A
T 7 45 T 288 R F T 9 , A0S P o L A T
REVEIT B B eI R IR SE"
21 BRERFESEFERE TR EIRE (aleo-
holic liver disease, ALD) & F 4 1 K & 2K T 51
A P — Tl 0 1 PR , I 4 ok L A R 2 B i Y
TR R T R R AL L WORE 51 ALD
HY AL AL 45 I LA AT SMILA A AL ) 3 2250
I 38 T g T T R B A 7 A B IUE Y B8 2 467,
ML A 45 e g 3 R 1 2 AN AR L
T I P T 5 I ) 7 R M DR £ 0 T A M i ) & 2R
FIERE . Phillipp 25 LN B R AL RIS T &
IR 173 T8 TR A 3 IR R -1 JE I X SZ AR (FXR) -
L1 2 AN ML A K T 15 (FGFLS) il sk A 5 ALD 19 %
Ao BRI SELLTLAE PG K BE ALD s AN AEAE IV
g i B (lipase, LP) | 1 %8 4k B8 &% (lipid peroxide,
LPO) . — % AL A& & B (nitric oxide synthase, NOS)
IR v R T A 25 2R A, LT i LP L LPO
FINOS 7K -5 i 3 A A A AR PR AR
Jo T8 T RELE ALD A0 b 1) S BEAE I SRR AT R
SR IARA T L OE RS R
22 BERRRESIEFERBERERR IR
P B8 W5 P B 5 (non-alcoholic fatty liver disease,
NAFLD) J&e—Bh 32 A Qi L[N PREE A B o2k ) 45
o IR 21T 1 AR R SRR AR
H TN A2 A4 R 3R FE 2 3RV N NAFLD i A
WG SR AR A Sk B TE e B O
T ARG R AR RRE S, W b B B B T Rl
I, i R b B V) B 7 3 R B 1 R A S AR
7R LR TG A 0 ) B3 s, 325 W 5 AN S5 T
5 | R 1 T R S AR ™ ) B o, DA T 7% 4 AR 0 K
PERE Wi PRI I & 2B AR B AR Y
Z Tl o ) (N 22 08 0k SR IS i BE 12 (LTA)
A5 ) A7 AT v A 422 A0 S (2 Kupffer 240 3 AT
R AN ) 32 BE 3 A, DTS5 B0™ HH Y A5 0 S E
MEFdefe, s —20 N 7 NAFLD & & . i 38 240
T A A At 21 Y ) A (e B i 5 1R (SC-

FAs) JHETTR 52 R A 55 ) L AT LAl e
AV JRE S A AR 7 A . PRk,
T A ) TR 5 NAFLD g B 72 0 G 3R . R
F 18 AT AE R P SUrh (5 S E i
AERGPENR T T8 36 S 7 S (BT B ORISR
23 BEMRREEHEMENHARER AS%
5E P T 995 (autoimmune liver diseases, ATLD) 52 —Ff
S AROC R IE R , 8 5 B B PURa 6. H
FARAILA i AN BB, 3 AT K ATLD gl 4180 Al
It PRAHFSE 49427 - FHE %37 7 7E ATLD &AL &
FHREAEM . Lv & il i 42 2 5 R PRI TP
JF4 Ak (primary biliary cirrhosis PBC) 3% A1 30 44 fit
IR K PBC R A 18 vh — ST AE 1 A 5 T
/D (CANvE R i AT B RV BT A ) L B — 28411
SO AN (A B AT A BRI BE R e TR
AT, AT SE) . 76 PBC HIGYT /T, REL4AUH
iz (UCDA) J2& H iy 3¢ [ £ il 24 i B B Ry 41t o
fME— R TR YT PBC RIZ54), HAE IR AT AE
35 NS g 1 R AR P

JH-9i (liver cancer) J2& 1M b 2 GE 5 i DL B i
A Z— o3 N I RV e Ak R TR o BT RR 3
SR I 3 0, mlaE A B R A I aE N Y
JIELYF R 28 40 T it R IR IE T TR T ERTE T 1
ELAG 20 LR A, AT 6T T2 3 AR BR | E d fel A
JL DNA K24, 5 6240 it 52 Ak, DT 43 0 7T A1 2 9
AR I, e A BT 0 R A AU SR BT
MR e i AR IR LT 02 T A N 2RI 1Y)
[ AL, 1717 g 1 TR AR A 5 ) DB R A2 A A 9 1Y)
KRR T OCHAERT

g5 BT 0 38 G TR TEORG P IR AR ORS 1
R Wi VE A | B S e PR I R 55 1 & B
R % AR . Zhang S5l S B AT £ B, B
DURHE R S — i Je B 2 52 A (FXR) S 831, ml dd it
UE iy TE AR A 0 B 4, % A TR P B s e P
FNIF LAY E R o Hong 256 25 A= T W & TP RS
PERTIR /N B X BT DD REAS A A 4L R SR AL IR 1
(TNF) -, IL-6 I IL-10 %5 25 J HE AT 174l A1 L8R
U, i A TR AT 3 A 3 5 i - A R I o RS R S o
B ff J 3 R ARE A ST T s v ) LR AL TR, LA
TE G AL TR R AR AR SR
S5 07 VN TF T 9 1) 10 1 900 S R S 7R S Rk
MO
3 BEMIMESIEEEE R

raet: B s ( FGIDs) J&— 20 Jo &% o Pk e 42
BAFAETE A REAR B D BB VRS o il - i ol 18 o 22
Y05 Wil e, P E A B R AH B



“Z # B 5 Anhui Medical and Pharmaceutical Journal 2022 Nov,26(11)

< 2177 -

W E WA - B h R EE EEAE N 2
TIREPE B s & A 1 2 Rl BAE BRALA . — T
TE iz 1 TR AF 25 L P38 S 5 M T RE T 5 | S ) g
PE S W , il BE 2 Zh e E Wik iy 2R 5 5 —
J7 1, B AR S AT BEFE — DA U T i T AR
WL, HE IR, Hynonen % WF58 & I
& V5 R 7y 4 27 & AIE (irritable bowel syndrome, IBS)
i NI 1 TP AFTE A — S M A DR B 2
PP, X2 5 1E R A G, IBS i A 18 N R Y
MRk AT A4k . 1 Halkjar 25738 i3 LSS %
LTI % 52 191 7 o oy W 5 TR N A TS
R W R FEEHAE (FMT) 222 1 1BS 9 A 18 B
149 22 FEAME I X8 o A H I R RE R AT B 52 o R o
TRtk 7 Ji7 3 AR SR PR E FGIDs A B it %5 ¢
AR . AEARRBIRY T, RS Y b e P I 1
BT 259, R O T RE 1k e T R T Y R
N
4 ERHINESHWUEME

AT AR W IR 1) A 3 A AE T 3 e T
L P E R TR AR TR R . R E B IR AR
B, 1 e R g AR AR AL BEOR DR 2 2]
TP RE I X 28 R R AERE ALK F AR B
VR AR EL S0, 2 3500 A g A Jre 1% i 2 e o T
R B A SR TR CTSK (5 5 R M SR Y
LAV UG K B N 2R 10 43 I RIS, A2 4t e 24
LRI B AR ZE RN AL AR A A
I/ T BB A5 32 A R RE Y KU B N Garrett
T A W B e R A i A LR 3 AL 4 LA
T =D 0 i A0 L S AT T B R, X A
RERGIIRENTHE, DL R4 25 & Aild 327 A
1Ak 2= 1 BT R AR B IR T . i 1 TR R AE X 1
20 R G FE AN SE T AR F v, T R A D
21g FRER A b, T HE Sl e i K Az o IAFL Sk
G EE (HPV) 235 19 E6 \E7 %905 48 11, 7] e # 1k b
RS BN AE AR b 4 T R R SRR AE A AR R
K, DT i 2 B 2590 1) A AR o B I B g A AF
FEHLH (IACR) W E B 25 ANZRA G v
A 10 M2 EUR MUY, S WA T TR R L S BUAT R
N B 2893 215 LA SN FL SR 3 (HPV ), 5 T A
JRAE I 20% o BIFTE R, He L6 AU (1 i hE i AR
At RN 118 200 T 50 A LA A ] 2 5 L X R W AT e
A ZRREY) S N SIAERY KA G

H T RRAE A 12 W7 AR PR v HL R
R PR AR AR 48 R O N2 I 2 A TP
W, R T FARNLS, REES THUT ARSI B
T B

BE A X B 1 TR 5 I DG R AR BT PR T A R
27 9 R I 1 TR A J AE TR 7 R Al S Ak Ry
ORI BEAR RN RSO . FMT /] 2 & 4t i ih
I7 RN (B0 3l AR OCRIAE T . Romain J2 H[F]
2% I G A 3K E (enterococcus hirae ) F1 i i [ G
FF T (barnesiella intestinihominis ) A] DL il B ik i
(CTX) BT AL, 3X 5 34 LK (9 o g8 07 24 A7 6
TFR# I (clostridium butyricum ) 7T LSS il J 9 A
I7 5 R WIS | W% 42 B 50 SO, e LA Y
TSP BHAET, A — R AYIEYE R 2R FT
] S ARG T T I 78 TR Ak 7 5 | kS 1 75 7 Tl
AFWAEH, e RS T IR,
5 RE

ULAER , B B # BOR B A W & e, %) i T8
PRI B U 5 T 1k FR B8P G R 1 BIF 5 L B ok
Ao FMT 248 S U Fe AR b i D RE T 1
I NS HOR AR B A TE I, T 18 TR
S A, DT K B 11 TR AR A 20387 . FMT AR —Fh
FEORIIRYT HOR RN H] TIHAL R GE & ks
PR NIRRT R AR DGR L O 25 N
e T R B . Mehta 55 X6 1 Ak A 3 8
i ARHREIRIT S5 AT 3K FMTIAYT , 45 SR W9 A 3
i i 2 B 2RI 9 455 L (model for end-stage
liver disease MELD ) 24345 i 3 BEAIC, g N AEIRTS 2]
W3 . Ferrere 3 I 5T K I, FETH A AR 1T FLB)7 T JE
B 105 A8 1 B SR AE ) K A TR IRV 52 32 AR g T AL A
ARSWRREMETT AT BERCR . BRARFMT ) IZ H]
Tl RATSAFAE 0] 8, A2 SR G i) AU 288 I ) 12k
P T Y 52 DR A S I A% B AL A0 003 S i
8 TEX SE )7 TH H T E N A ORIk R E
KR F)T M A EA AT . TR RIS
2P TRATR I 38 T RO S5 Y 5 o A O
PRI TP BT 9 Y Y A 6, T RE DR IR Y 25 ) 1
FL TE R B R AR SCB 17 R AR A ) ATESE

S 3Ltk

(1] SBIGEEE HAME, BRIGEINE , 45 PR Ak A0 25 o 300 VAT IR 2R 81 AR AE B
YRBA 5237 LI ] i R ARG 2% 75,2020, 36(7) : 1527-1533.

[2] ZHANG H,SUN LT. When human cells meet bacteria: precision
medicine for cancers using the microbiota[J].Am J Cancer Res,
2018, 8(7):1157-1175.

[3] MA Y,YAN WX,DING SJ, et al.Effects of bioactive peptide on in-
flammatory bowel disease ,focus on signal transduction and intesti-
nal microbiotal J ].Curr Pharm Des,2018,24(24) :2782-2788.

(4] Do, 808, BT . SAE ML AN — Il (4 A B4 T BIL
AT VLT ] 25 M ALT 1AM, 2020,26(3) : 388-392.

[5] FUENTES S,ROSSEN N G, VAN DER SPEK M, et al. Microbial

shifts and signatures of long-term remission in ulcerative colitis af-



+ 2178 -

“Z # B 5 Anhui Medical and Pharmaceutical Journal 2022 Nov,26(11)

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

ter faecal microbiota transplantation [J].ISME J, 2017, 11(8) :
1877-1889.

Wk, TREdh, T PR8N Sk - T8 - R b e S A M
WRFSEL) ] B R U2, 2020, 29(9) :969-974.
RIS , 3 M7 10 TR P M AT B AR DGR ik e [ .
H I ST, 2019,32(8) £ 1112-1115.

I, HRPE, W, A5 IE RS Y
Z 5[] 95 BRI R4, 2020,40(4) :595-600.
ALCOHOL COLLABORATORSGBD. Alcohol use and burden for
195 countries and territories, 1990—2016: a systematic analysis
for the global burden of disease study 2016[J ].Lancet, 2018, 392
(10152):1015-1035.

R, IFI e, EREE A5 T 13l A (0 T P S A
HUH BRI P STk (T ] IE,2020,25(6) :651-654.
PHILLIPP H, KATRIN H, ANGELA H, et al. Modulation of the
intestinal bile acid/farnesoid X receptor/fibroblast growth factor
15 axis improves alcoholic liver disease in mice [J]. Hepatology,
2018, 67(6):2150-2166.

SRLTIL 45 BROR B DR P BT 28 & 1ML 7 LP L LPO \NOS
IRV T8 R S3 AT A ST [0 ] ST IR 2% 5, 2020, 23
(4):536-539.

LINDENMEYER CC, MCCULLOUGH AJ.The natural history of
nonalcoholic fatty liver disease an evolving view [J]. Clin Liver
Dis,2018,22(1): 11-21.

CUI' Y, WANG Q, CHANG R, et al. Intestinal barrier function
non-alcoholic fatty liver interactions and possible role of gut mi-
crobiotal J].J Agric Food Chem, 2019, 67(10):2754-2762.

LI YM, HUANG BY, JIANG X, et al. Mucosal-associated invari-
ant T cells improve nonalcoholic fatty liver disease through regu-
lating macrophage polarization [J]. Front Immunol, 2018, 9:
1994. DOI: 10.3389/fimmu.2018.01994.

JIY,YIN Y,LIZR, et al. Gut microbiota-derived components and
metabolites in the progression of non-alcoholic fatty liver disease
(NAFLD)[J]. Nutrients, 2019,11(8): 1712.

LV LX,FANG DQ,SHI D, et al.Alterations and correlations of the
gut microbiome , metabolism and immunity in patients with prima-
ry biliary cirrhosis [J]. Environ Microbiol, 2016, 18 (7) : 2272-
2286.

HAERTE, RS, XA, 45 A 18 BREAE B B S e PR R AR
SR KR IT R AR LDl R R 2% 35, 2019, 35(1)
205-207.

XIE GX, WANG XN, HUANG FJ, et al.Dysregulated hepatic bile
acids collaboratively promote liver carcinogenesis[J]. Int J Can-
cer,2016,139(8) : 1764-1775.

JIA W, XIE GX, JIA WP. Bile acid-microbiota crosstalk in gastro-
intestinal inflammation and carcinogenesis [J].Nat Rev Gastroen-
terol Hepatol , 2018, 15(2):111-128.

ZHANG DY, ZHU L, LIU HN, et al. The protective effect and
mechanism of the FXR agonist obeticholic acid via targeting gut
microbiota in non-alcoholic fatty liver disease[J]. Drug Des Deve
Ther,2019,13:2249-2270.

HONG MG, KIM SW, HAN SH, et al. Probiotics ( lactobacillus

rhamnosus 10011 and acidophilus 10052 ) reduce the expression

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

of toll-like receptor 4 in mice with alcoholic liver disease [ J/OL].
PLoS One, 2015, 10 (2) : e0117451. DOI: 10.1371/journal.
pone.0117451.
Wi, ARV, SRPRLL, A5 ThRgtk E Wi Ao pL 5 1R dT ik
WPt ]. IR 24,2019,59(2) : 87-90.
o, B L, A I R D e 1 I i B IR BT R
[J]. I SE A, 2020,40(2) 1 111-114.
HYNONEN U, RASINKANGAS P, SATOKARI R, et al.Isolation
and whole genome sequencing of a Ruminococcus -like bacteri-
um , associated with irritable bowel syndrome[J . Anaerobe,2016,
39:60-67.
HALKJAR SI,CHRISTENSEN AH, LO BZS, et al. Faecal micro-
biota transplantation alters gut microbiota in patients with irritable
bowel syndrome: results from a randomised, double-blind place-
bo-controlled study[J ].Gut,2018,67(12):2107-2115.
POUTAHIDIS T, ERDMAN SE.Commensal bacteria modulate the
tumor microenvironment| J ].Cancer Lett,2016,380(1) :356-358.
LI R, ZHOU R, WANG H, et al. Gut microbiota-stimulated ca-
thepsin K secretion mediates TLR4-dependent M2 macrophage
polarization and promotes tumor metastasis in colorectal cancer
[J].Cell Death Differ, 2019, 26(11) :2447-2463.
ROOKS MG, GARRETT WS. Gut microbiota, metabolites and
host immunity[ J |. Nat Rev Immunol, 2016, 16(6) : 341-352.
GARRETT WS, Cancer and the microbiotal J ].Science, 2015, 348
(6230) : 80-86.
OJESINA AI, LEE L, FREEMAN SS, et al.Landscape of genomic
alterations in cervical carcinomas [ J].Nature, 2014, 506 (7488) :
371-375.
HAMM AK, WEIR TL.Editorial on "Cancer and the microbiota"
published in Science[ J] .Ann Transl Med, 2015, 3(13): 175.
WU X,ZHANG T,CHEN X, et al.Microbiota transplantation: tar-
geting cancer treatment[ J ].Cancer Lett, 2019, 452:144-151.
ROMAIN D, MARIE V, NADINE W, et al. Enterococcus hirae
and barnesiella intestinihominis facilitate cyclophosphamide-in-
duced therapeutic immunomodulatory effects [J]. Immunity,
2016,45(4):931-943.
TIAN Y,LI M,SONG W, et al.Effects of probiotics on chemothera-
py in patients with lung cancer[J].Oncol Lett,2019,17(3) :2836-
2848.
WANG YH, YAO N, WEI KK, et al. The efficacy and safety of
probiotics for prevention of chemoradiotherapy-induced diarrhea
in people with abdominal and pelvic cancer: a systematic review
and meta-analysis[ J |.Eur J Clin Nutr,2016,70(11) : 1246-1253.
JETUAT 5T, AR, 55 S TRRS AL Ty k2 SRR YT I 2
ERET RIS HE () ] SR 2427, 2017, 33(9) 1528-1531.
MEHTA R, KABRAWALA M,NANDWANI S, et al.Preliminary
experience with single fecal microbiota transplant for treatment of
recurrent overt hepatic encephalopathy-A case series[J].Indian J
Gastroenterol ,2018,37(6) :559-562.
FERRERE G, WRZOSEK L, CAILLEUX F, et al. Fecal microbio-
ta manipulation prevents dysbiosis and alcohol-induced liver inju-
ry in mice[J].J Hepatol, 2017, 66(4):806-815.

Ol 11497 : 2020-09-22,, & 1 [ 41 : 2020-11-05)



