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Abstract: Inflammatory bowel disease (IBD) is an intestinal chronic inflammatory disease which
pathogenesis is not yet clear. However, the incidence of IBD is increasing, which brings great financial
burden to patients and their families. We need to find positive and effective treatments to help them. The
latest view is that the balance between the host and the intestinal microorganism is broken, which triggers
an immune inflammatory response in genetically susceptible individuals. Imbalance of intestinal flora
plays an important role in the pathogenesis and development of IBD. Clinical studies found that IBD
patients had varying degrees of intestinal flora imbalance. Combined application of probiotics can improve
theses patient's symptoms. More and more researchers are paying close attention to the relationship
between intestinal flora and IBD, and have carried out in-depth basic and clinical research. This article
reviews the physiological influence of intestinal flora on IBD and the therapeutic effects of probiotics and
fecal bacteria transplantation on IBD.

Keywords: Inflammatory bowel disease, Intestinal microecology, Probiotics, Fecal bacteria transplantation

Foundation item: Shenyang Science and Technology Project (F13-316-1-24)
*Corresponding author: Tel: 86-24-9661526111; E-mail: yanli0227@126.com
Received: 26-08-2019; Accepted: 02-12-2019; Published online: 04-01-2020
HEEWE: WHTTRHABARITRI(F13-316-1-24)

“BIEMEE: Tel: 024-9661526111; E-mail: yanli0227@126.com

Wi EHEA: 2019-08-26; #EZ HHEA: 2019-12-02; MEE A HHA: 2020-01-04



JRIMRIRSE: RAETEN -5 1 T SR 2 AR

1601

1 JHIEEMAMRESH

ft FE i) 3 N AEAE 101°-10" M4, 29
H SRS E 10 £, K29 30 J& 500 Fhat
PRALAL, FEAHE DR | FPEIR A | T 855,
A DIOBUEE A 1 S5 PR SR i 22, 2405 Al o B 0
90% Lk 1. Bt i e 2 R DR A 2 AN W
&, AT B RAE D DGR B EIRA . AW
AP BB B AL 150 7%, b 99%
DL RIS T Arumugam 256 A 2514381
TE AR 0 7 R DR 21 4y Ry DAV R 3t B IR 7 s
Jo BRI JE MR 3 AN AL, Uk i A i 7Y
L, HARRRME, JFH SR . A 4R 1k
AR S I FR B S5 TOAR SR il TR
PR ELAT B (R R S e o B AR L BB B ROk A 4%
filk A FMERIRE , 7= JLARASHE R BATE 4N B, T
TR P ) LARASRE S B R L =4 A B AR e R85 H
AR, 5 AR E LML, HOBUSFF B AT
BRTAG AT 25 B D8/ T XIS AR T AT 24 1
N, BEF ARSI, ANE RS, 21541
AR N S8 BT 2 2= U E IIREVR o IEH A
NS OE N a7 BT A DA B o) 77 I = R S ]
W« TR B+ A48 M, AN RIS Bl A i A= R 2
WA X 51 .

2 B R AR

(7B N (Ui DB S UR s A N[BT VAR LN
ERZeRE, S B2 EAEAEN . AHERZ, A
AR AS o Wl A P A F8 L i g7
gy, FEMASRERE B B, 2 5miE N
BIRPITRIT Bl AN A e A 1 55 R T
REAT R 1E pH (EL, Il b Bz iR g i
B RIS S 5T, e R A A FER I
TV, TEREMEE S R b A R BEAR DR ,
MR 1 L B 240 M P A AR o34k o g T e i i
FI S 2 EE A SRR TLR2 Z RN 1015 =
TR AR R, NI i T, W iE
TR RFL PT AR AT 3 ol P R AR 5 A,

i T T AR 2 5 AR O G A R ) A B B e A T
P, PR B S R BOE B ok, il
Tl A=yl = A 23 Jo , IR TR AN AT Rl pf R 2R 4
hRE, F K RINGHRERAE , T T 4750 figp i iz 2l |
S ULAETIRE , ORI A FRERR A B ™ gk
ik L T %o i T AR S PR WL, LIRS | 4
A FECIR 2514y 2 S Sl TR R A A, DS e il
A5 0 i i =2 1 R YR X Y

3 [HEERARI 5 i

Jo 1 TRTRE s 0 3 A R R S 4R T Bl A
BHE AR, Rl AR AR T, ZEMER ik
IV TR 355 % 2 W 1 AT S8 A R AR T vk EL e
YR A GER TR NG R R Tz, TR Y
PHIZ W, (F R FR A 7 SRR , 52 R gk,
K 0t HREAE w125 AN . 2 A P B IR AN
i, K30 30%A 4, XAE AR LIRS
¥, HFERHS RSB BmNRZ ., HILER
E R L, B5 AFEAR Z 6 G . 501 2E)
SRR VR ) B A A0 TR AR A I B AR AR R
AR B, HOSRERIBET- 405, IS RE T A
) A B A A R 22 57 o8 B o F A HR
fFE 16S rRNA JE[K 431, 55T PCR Al E /Y 16S
rRNA BRSO | 43 FIREHBOR BRI 4
REE o BT FAR Z LRIy, 33 SRR
7 i DRV AL A v 3 R )3 AR 1S B AT
2005 4 Relman 5256 28 1 5 [ 3 [H 4 A1 5% i — K
ST T NI Ml 7 B R 2 A T 3098 T AT
it Rl A 0 AR Y 2 L IR 2 0 e o5 9% P
15 JCER e B — TR B T o o A [R) ) 1 T
BEER A Y, F LR . 11
iR, FLIR. TR, % . HEr#E H 16S rRNA
FE R BT HEA T R BRI = A (BT ZE R
W B, A N SIGIR. B, #FEH# A
PRRE RS AN, TR A H S G

4 RIEMRS HE R
BAR IBD MYRMHLEIMAERE, (H2RKE

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1602 A

Microbiol. China

FENHRIE F 5B A S Z R AT
M fish 2 T L[R5 8 32 1 S e 1 2510,
Yy S2 8 o, W SR OB B B2 94 (dextran sulphate
sodium , DSS) % T W 15 97 1E 45 B & (ulcerative
colitis, UC)/)N R 18 A FUUAT T FAS IR 2 60T 147 B
B, 47 1BD /N RUBRIHT A R 80/ R E
BTGB B P A 0 s, AT IE
1V 1B TR B RS 1 2 i rhile 1 — & IVEH]
4.1 IBD BEMERERRRITHL

Joossens FE X} 68 1 75 % B (Crohn’s disease,
CD)EE N 84 15 JC M il Ik e 53 g 11 I 38 TR AFE ) L
30T, KB CD BEAAAEW R R, Foropsub;
R RIMUR TR |« /DT TR &8 A — PR 2 I
JE 2, TS PR BRI, Macfarlane %5
FH 16S rRNA JE R HRET 9EOE IR AL A S ARMEFE UC
S SOEH N IS RARAS R B D), B
UC 8 1Y XU RO 4 1E % BRALAY 1/30, 4
BREAE UC BEmrAh ZH. Machiels 254
127 f5i] UC SN 87 547t A ] AR VT L i3 %6 1t
BB T EE , AL UC B E R R h
N B ECFE B [ T 0 52 IO T i 5 0 L2 AH LE P i
W FRATTR RIS RIRE 2 B o R S Sh T UC
£ W3 R P LA BT SUBE A B 1) EL A B T
Bk H)_E TS, J6ig UC i) CD B 91
PR ARSI, 9F H UC 1 CD B E R A
WA BAN, BEAYLHEA R ERARNP.
4.2 MHEEREX I RAE R ERY R0

173 T PN AR 0 0T fg S e )y 493 T A U A
—J7 T, R ar A v AT = mT o B 2 B2 i 3
BEEIRSY, AFEMAE R RGO, s siE
B R G0, A i e B D RE AL R 43 o o — D,
1 T X o o AP AV P E SR A B
BARPLHIGNT . (1) B3I SR E M E AR,
SEHFE G TR, Qs i KA
W BUFEVDTR . PR I MEss S T &
AR DRI (2) M BIR R E e E

P BERR L B MR b L 72, AR T R %%
2, I R s b . H9E B, BUie Kis
F TR RE 6 30 o T2 43 0 3 G2 3 W — Fh i) 25 B T
R MBS EspF 2R, JEUR T A0 B 2R A R {2 4l
Rz ey BB R, S R IS R
T ATE M S0 W b R E S T A,
I KA R E AT 77 A — BB 22, e [ IR AT 7R
B R MEPRREFAT R B R ST RN R 5
i bR
43 MEREREXTE EMRIR %K AIEEER
TCH S AR 8 S 0 LRI R R I, I iE TR
FEXT TR Sy RGBS ThRE R OGS, JUH
SETEE I, B SR AR S A T R
G20 IR FRIREE R, NI A 2 Rk
SEIHF XL 3 (forkheadbox protein 3, Foxp3)
AIJETTYE T (regulatory T, Treg)4f g Fl53ih 1L-17
() Th17 AL s 5 MG/ BRI Treg 40
Th17 ZHAEIKE R, 38 2 B8 3 /) BRI
BRI LAWK Treg 4N Th17 40/KFLL &
Treg 2 AL PN e 22 i X1 TIL-10 B9k, UEB i iE
A ERE RS 15 A 6K Treg 41 0FN Th17 400 & &
FIhEERY . Nakanishi 25\ 38 B R S LA Q™
YIVE BT T 422X i b e A R4 7 3038, e 3R
R R0 5 1) s eV 00 7T 55 M) 7 g 1 0 2 B )
AR e, WU T A5 B0 R L SR Y L
@, M5 AW esE %S 1BD &R,
RAETHBERIAR) IBD BE T LR Fh s R 538
WriETm 2 M, RS E B, Sl — &
A1) 5 SRS RAE S

5 IARX IBD KR IF A
51 mAEAMEER

g A R AT DA 22 75 THI B 410 ) 3 O T 2 R
FUE S IVE I, 35 TR 22 B Tk A &
5l bR AR, e AT BRAGAE AL, MM
PSRN, BH AR DR - TE RS2 R 4
T4 S30075 T 60 B R 9 2 2 A BRI B 1k 4%

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



JRIMRIRSE: RAETEN -5 1 T SR 2 AR

1603

PEVEEOR B A LR S0, BH R JE B - ).
WFFE B, 28 248 A BT T R BE S 3 i K A 3R
. ORI R TR RD SOBR B AE 50% BOURS M AR
KO Bernet &P, W IR FLFT T A 5 40 s
K7, MMM T450 Caco-2 43 FH 1L K AT
W A ZEVD T S B0 e 5 T R A, A
TSR AR AT R B, BRI AT
LS4 W 98 /0N BRI 8 19 25 A T LA B8 1T R A
FERHERE ; X EEE S UC B bR &
PR, i PR AL R B A5 9 VD R T LB i LB A B AL
BT A BCE, I3 IR o 2 K P
5.2 #HARERNFRIRERER S

A7 Rt R A R T P oA B AR e | BRI
1138 N TR T B AL LA B 1 T S 58 )y A I ) ke
HE LA, i kBB e R A A ML
B fbfBRR . ARG . fasEhR ST . MUAGE R
EmAIEZR)Z . BB L AN . A0 K
AR R . Fh I AR 1 R AN R P AR R
B IEA0 A AL b7 e F 22 ) 254, T B 1k
ENWA EY IR AGEIRAL, ek b a0
ot s M E B . B E O RS AL E A
Occludin . 14 #E 1 Claudins % #2 % it 70+
JAMs, Occludin £ 712 55 9815 4H M ) Ay 38 32 1,
Claudins 25 [ HAT FLEE AGVEFT, 45 8 7R I
947 ZO-1, Z0O-2 Fl ZO-3 E P, Bifico J&—F &
B RUEFF B . W ER LA B 0 BR TR A 25 2k TR A
Y, AR R AR, SRR R
P 141 JAM-1, Occludin, Claudin-4 f{#i45",
BT BN Lactobacillus plantarum (LP)RER 354
L IR B Y e S VRN BE , LP IR NK
AT LR/ IGTE NCM460 4 i B2 5 s e BHL 6
W/, HH ZO-1 mRNA FIZE (1 #3552 76 Caco-2
Y f AT TEEFLAF I Lactobacillus casei W] 1]
WA b Rl E AR 20-1 s, i
X SAE MR TN BRI BIESY , FRAT 1R SRS TR AR 1
B INE % EE A E W Claudin-1, Occludin 1

70-1 Wik, 1B 2R I b B 2
53 HMERNAFIREIEERTE 00

FEFRSE I FE 0 25 AR B, Sl A B BTk
ISR S5 22 24 [ 0 85 I8 H 5 At B A e e S 2L B
RN IG SR AE A o A WEIE B, U TR AT LA
LA AE R A, (i NK UG PEdg e, XHE 4 N7
IFN-y, TNF-a. IL-6 AHI1ERDY. A 5esh5m,
XUBZFF B AT 3G /0 DSS /INRE5 1Y Occludin 25 o
ATHr IR AR F T BOW A, X 78 15 A T
TE . B K MR B IR S A DY, ol
R R ANIA 0 T AR as, sl R K+
TNFa, IL-6 Fl IL-8 200 A RFSE B, Bt
FFEE R89 K EEMIA-Whid 2 PRI TL-6 FI4& & IL-10
i 4L T LR A A KB s BoR, 4
I A A /N B MR A 1 1 LA TR AT R I 4 i 5
W TL-12 1 IFN-y, A2 AL NK 4 240 i 22 A
FH& 3, M A K B8, /N RIS B ) 4E
KB, Meta MMM, 254 L0 02 4 1k 4 A DA
T IL-6 Fik BT R4t

FATHFFE R B, B2 LU FF 18 7] LASE =5 /) B4t
W2 Foxp3 WYKL, IFRELWHk EE 13y
5 T S 3P A 3 R A, s B L OBUEE A 1T AT R X
Treg 200 A 3G FE AT A2 BEAE FH I A7 0 e BE AR 5
[ A, AT & B R LU AT Tt ] 2 5 465 i vh
IL-10 F1 TGFB1 Ay 3Rk, H Sk B 4 Rk it W]
B FARREE AL, 3R 2 LSUBE AT B /N B &5 W 1)
FREM I S e AF e SE b A O R AT AR,
B LAV B T e 2 i/F Treg 4 A4 384 5 A 4
FEP I DI RE T 25 38 1Y Je g P85, X IBD %
WITE R o R PE A M SE T I T BE A -1
(programmed cell death ligand 1, PD-L1)Z&%iAF T
Y. B 4RAE . WSS . B WREAR A DL S — ek
02 A, Ho 5 32 KR P o 4n jig 48 - H F -1
(programmed cell death1, PD-1)254 J5 i@ L #03H] T.
B 20 & VTS AU S it 52 o FRATLBE, RAE
B i /N BRI 3 1Y PD-L1 A PD-1 Fik BH B

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1604 A

Microbiol. China

b TR LU FF TR AT A4 PD-L1 il PD-1 7E/
B A TR, SR 1T 2 LSS A [ s T PD-L1
1 PD-1, ifJ& ETHH PD-L1 [a]8£H)# PD-1 %1k
T, T — PR
54 HMERMPHERENNES

g A2 AR T RV T R MR SR S | G 1B T
BELLGIJCT, R AT LR ARS8 sha 5. kAT
IBIFFE A B, B D LBUBE A TR AT LASE 0 28 e P g i 15
RN, SEEIETE | iR, $R %)L
XUBZFFE T AT DA SE 22 25 1 58 /N BRO 2t B RE R o 5
Ab, BLBUEAT R AT LI S A i o, s
WREIRYT L2 B 0 TR BB T AL, R
L) LBUBEFT B 2 M A R B B A B AR AT, AT
DAV 2 M 25 1 9 5 o 10 S EL A AE Tk B A M Pl
A5 458, B LBUB AT TR R 2Pk 45 1 28 /N BRAELE
TR ER

6 FETHESHLLE IBD Y7 R

J¥7 18 W %4 A (fecal microbiota transplantation,
FMT) 2 $ B fedt BRE AR 114 g T 1 il 31 2 110 i T
P, A R R R Y i T R, SRR IR A T
BE—FEa0r FEM, B, REBREE
0 3 e BRE AR 25 v 10 ) R B R A S AR B
IR, EENET. B, mED . EhE
TR EIRE B HiE N, EEE MRS, i
ST TR S PR A SC BRI VR ok
LRI R A HE BN IBD A WTEIR I 1,
FEUF BH 0 18 T A A AE S T s R A & T R I
BAEM 2014 4 Kao 25 & T, FMT REA Rk 3
CD B 18 N Y TE RS T4 CD IR,
Colman S8 51 XF ZE IR YT IBD 19 7 1525 T Meta
MR, 122 45 1BD 3 I 2 R RS A 2% fii %
Alik 45%, Horh UC /B35 F1 CD S8 I R 22 i 5
I3 22.0%F1 60.5% 2015 4EH— TR FEHLG
BRI Bk, 38 4~ UC /& A 9 Hilfili ] FMT %
ATk 2] TG RZEfE, 1 37 14232 /K W 4 et 341
AR E AR 2 B BLIGRZ M, (R, 25

A TE IBD (40 AR TERMIF BT B, TR 1 ] 45
FAHIRAE . 15 WAE S50 2 () AT AR AR R
7 BEfEE

HATmiE A5 1IBD #5624 FHFoE By
B, AIRZn) T Loy, B i S e anfar
3 IBD A7 JRAE 7 1 R R R A AR AR ARG T
IBD? ZERBA A RE . 25 AR . B =X
EAPAFAEAR 24018 . B A 5 PRSI B AR 1) )32 g
Ko B W 2 BE R A 2R T J , A P 2k
B RS A ERZIFNR, iEHESRS 1BD
1R 2K 28 AL HE B T

REFERENCES

[1] Béckhed F, Ley RE, Sonnenburg JL, et al. Host-bacterial
mutualism in the human intestine[J]. Science, 2005,
307(5717): 1915-1920

[2] Li WR, Chen M. Advances in the study of human intestinal
microorganisms[J]. Biology Teaching, 2018, 43(3): 4-6 (in
Chinese)

BRR, BRI, NRWIERHAEYRE R[], AW,
2018, 43(3): 4-6

[3] Arumugam M, Raes J, Pelletier E, et al. Enterotypes of the
human gut microbiome[J]. Nature, 2011, 473(7346): 174-180

[4] Lundgren SN, Madan JC, Emond JA, et al. Maternal diet
during pregnancy is related with the infant stool microbiome
in a delivery mode-dependent manner[J]. Microbiome, 2018,
6: 109

[5] Zhang N, Ju ZJ, Zuo T. Time for food: the impact of diet on
gut microbiota and human health[J]. Nutrition, 2018, 51-52:
80-85

[6] Shreiner AB, Kao JY, Young VB. The gut microbiome in
health and in disease[J]. Current Opinion in Gastroenterology,
2015, 31(1): 69-75

[7] Wang K, Huang XT. Advances in the regulation of immune
function by intestinal flora[J]. Chinese Journal of Cellular and
Molecular Immunology, 2018, 34(2): 186-190 (in Chinese)
EI, WFR. BRI R e R ).
A 553 F- P A8, 2018, 34(2): 186-190

[8] Deng QL, Shen YY. Advances in the mechanism of intestinal
microflora in brain-intestine-microbial axis[J]. The Journal of
Practical Medicine, 2017, 33(14): 2404-2407 (in Chinese)
XSEFE, BOCH. B AR YR A K - - A e b
B B OF 98 F R (0], S5 R o e AR, 2017, 33(14):
2404-2407

[9] Eckburg PB, Bik EM, Bernstein CN, et al. Diversity of the
human intestinal microbial flora[J]. Science, 2005, 308(5728):

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



JRIMRIRSE: RAETEN -5 1 T SR 2 AR

1605

(10]

[11]

[12]

[13]

(14]

[15]

[16]

[17]

[18]

[19]

[20]

1635-1638

Carbonnel F, Soularue E, Coutzac C, et al. Inflammatory
bowel disease and cancer response due to anti-CTLA-4: is it
in the flora?[J]. Seminars in Immunopathology, 2017, 39(3):
327-331

Hékansson A, Tormo-Badia N, Baridi A, et al. Immunological
alteration and changes of gut microbiota after dextran sulfate
sodium (DSS) administration in mice[J]. Clinical and
Experimental Medicine, 2015, 15(1): 107-120

Seksik P. Gut microbiota and IBD: microbiote intestinal et
MICI[J]. Gastroentérologie Clinique et Biologique, 2010,
34(S1): S44-S51

Joossens M, Huys G, Cnockaert M, et al. Dysbiosis of the
faecal microbiota in patients with Crohn’s disease and their
unaffected relatives[J]. Gut, 2011, 60(5): 631-637

JH, et al
Chemotaxonomic analysis of bacterial populations colonizing

Macfarlane S, Furrie E, Cummings
the rectal mucosa in patients with ulcerative colitis[J].
Clinical Infectious Diseases, 2004, 38(12): 1690-1699
Machiels K, Joossens M, Sabino J, et al. A decrease of the
butyrate-producing  species  Roseburia  hominis  and
Faecalibacterium prausnitzii defines dysbiosis in patients
with ulcerative colitis[J]. Gut, 2014, 63(8): 1275-1283

Li H, Gong Y, Li Y. Clinical efficacy of mesalazine
combined with live bacterial agent of clostridium butyricum
and bifidobacterium infantis in the treatment of patients
with active mildmoderate ulcerative colitis[J]. Practical
Pharmacy and Clinical Remedies, 2016, 19(11): 1389-1393
(in Chinese)

B, B, BE. FEVHIREEA TSR w5 LT
XU 150036 7 % Sl 3 b B Tt PR 5 i 4 7 A8
(7). SEHZYEIRIR, 2016, 19(11): 1389-1393

Tian H, Zhao HL, Yang L, et al. Research progress of the
microecology and intestinal mucosal barrier[J]. Basic &
Clinical Medicine, 2018, 38(3): 418-421

HEE, BLLE, ik, 55 ERUES SRR R it
JE[J]. LRl EE A5G IR, 2018, 38(3): 418-421
McNamara BP, Koutsouris A, O’Connell CB,
Translocated EspF protein from enteropathogenic Escherichia

et al

coli disrupts host intestinal barrier function[J]. Journal of
Clinical Investigation, 2001, 107(5): 621-629

Zhang YX, Han XG, Zuo JK, et al. Distribution of
lipopolysaccharide core type in avian pathogenic Escherichia
coil and its correlation with virulence gene[J]. Microbiology
China, 2015, 42(8): 1619-1625 (in Chinese)

SRR, whOET, ZofEbh, S @EURTERIGIT R IR 2%
O BY A 5 R B AR DGPR3 A (0], SR ARl AR,
2015, 42(8): 1619-1625

Hui CX, Zeng BH, Liu XF, et al. Germ-free animal as a
model to study the role of gut microbiota in the pathogenesis
of rheumatoid arthritis[J]. Acta Laboratorium Animalis

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

(31]

Scientia Sinica, 2017, 25(6): 667-670,675 (in Chinese)
HOEEE, WA, XIBER, & TR EMA
W5 2 KGR Y 4 R AH A [T]. b 25 h 2 3R,
2017, 25(6): 667-670,675

Atarashi K, Tanoue T, Shima T, et al. Induction of colonic
regulatory T cells by indigenous Clostridium species[J].
Science, 2011, 331(6015): 337-341

Nakanishi Y, Sato T, Ohteki T. Commensal Gram-positive
bacteria initiates colitis by inducing monocyte/macrophage
mobilization[J]. Mucosal Immunology, 2015, 8: 152-160
Zhang YC, Han X, Shan YJ, et al. Recent advances in
mechanism on probiotic bacteria inhibition of pathogens[J].
Microbiology China, 2012, 39(9): 1306-1313 (in Chinese)
SRR, WhE, HA, 45 gtk I o ORI LS
ok R[], k=R, 2012, 39(9): 1306-1313

Wu X, Vallance BA, Boyer L, et al. Saccharomyces boulardii
ameliorates Citrobacter rodentium-induced colitis through
actions on bacterial virulence factors[J]. American Journal of
Physiology-Gastrointestinal and Liver Physiology, 2008,
294(1): G295-G306

Zhang MS, Zheng XZ, Niu M, et al. Effects of probiotic
VSL#3 on the intestinal flora change and the carring situation
of toxin gene[J]. Chinese Journal of Antibiotics, 2018, 43(10):
1257-1262 (in Chinese)

TKEIE, KRB, AR, . RAERIRITEBR KRG %
AT (L B ) T R AT o 02 3 A,
2018, 43(10): 1257-1262

Cruz-Guerrero A, Hernandez-Sanchez H, Rodriguez-Serrano
G, et al. Commercial probiotic bacteria and prebiotic
carbohydrates: a fundamental study on prebiotics uptake,
antimicrobials production and inhibition of pathogens[J].
Journal of the Science of Food and Agriculture, 2014, 94(11):
2246-2252

Bernet MF, Brassart D, Neeser JR, et al. Lactobacillus
acidophilus LA 1 binds to cultured human intestinal cell lines
and inhibits cell attachment and cell invasion by
enterovirulent bacteria[J]. Gut, 1994, 35(4): 483-489

Li H, Gong Y, Xie Y, et al. Clostridium butyricum protects
the epithelial barrier by maintaining tight junction protein
expression and regulating microflora in a murine model of
dextran sodium sulfate-induced colitis[J]. Scandinavian
Journal of Gastroenterology, 2018, 53(9): 1031-1042

Jager S, Stange EF, Wehkamp J. Inflammatory bowel disease:
an impaired barrier disease[J]. Langenbeck’s Archives of
Surgery, 2013, 398(1): 1-12

Gonzéalez-Mariscal L, Tapia R, Chamorro D. Crosstalk of
tight junction components with signaling pathways[J].
Biochimica et Biophysica Acta (BBA) - Biomembranes, 2008,
1778(3): 729-756

Zhang YD, Zhao XJ, Zhu Y], et al. Probiotic mixture protects
dextran sulfate sodium-induced colitis by altering tight

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1606 A

Microbiol. China

junction protein expressions and increasing tregs[J].
Mediators of Inflammation, 2018, 2018: 9416391

[32] Qiu YQ, Jiang ZY, Hu SL, et al. Lactobacillus plantarum
enhanced IL-22 production in Natural Killer (NK) cells that
protect the integrity of intestinal epithelial cell barrier
damaged by enterotoxigenic Escherichia coli[J]. International
Journal of Molecular Sciences, 2017, 18(11): 2409

[33] Eun CS, Kim YS, Han DS, et al. Lactobacillus casei prevents
impaired barrier function in intestinal epithelial cells[J].
APMIS, 2011, 119(1): 49-56

[34] Srutkova D, Schwarzer M, Hudcovic T, et al. Bifidobacterium
longum CCM 7952 Promotes epithelial barrier function and
prevents acute DSS-induced colitis in strictly strain-specific
manner[J]. PLoS One, 2015, 10(7): e0134050

[35] Wang Y, Si LZ, Cui JB, et al. Effects of Bradley yeast powder
combined with mesalazine on ulcerative colitis in rats[J].
Chinese Journal of Gerontology, 2015, 35(12): 3271-3272 (in
Chinese)
FHe, TSI, BT, SF A R BRI G S L
WXt 97 M 45 1 28 R AR AL I 7). v [ B AR AR,
2015, 35(12): 3271-3272

[36] Thomas S, Metzke D, Schmitz J, et al. Anti-inflammatory
effects of Saccharomyces boulardii mediated by myeloid
dendritic cells from patients with Crohn’s disease and

colitis[J].
Physiology-Gastrointestinal and Liver Physiology, 2011,
301(6): G1083-G1092

[37] de Moreno de LeBlanc A, Perdigon G. The application of
probiotic fermented milks in cancer and intestinal

ulcerative American Journal of

inflammation[J]. The Proceedings of the Nutrition Society,
2010, 69(3): 421-428

[38] Soltan DMM, Yazdi MH, Holakuyee M, et al. Lactobacillus
casei ssp. casei induced Thl cytokine profile and natural
killer cells activity in invasive ductal carcinoma bearing
mice[J]. Iranian Journal of Allergy Ashtma and Immunology,
2012, 11(2): 183-189

[39] Mohammed AT, Khattab M, Ahmed AM, et al. The
therapeutic effect of probiotics on rheumatoid arthritis: a

systematic review and meta-analysis of randomized control
trials[J]. Clinical Rheumatology, 2017, 36(12): 2697-2707

[40] Zhou LY, Liu DY, Xie Y, et al. Bifidobacterium infantis
induces protective colonic PD-L1 and Foxp3 regulatory T
cells in an acute murine experimental model of inflammatory
bowel disease[J]. Gut and Liver, 2019, 13(4): 430-439

[41] Ye JT, Wang WY, Wu MD, et al. Suffasalarin combined with
probiotics for treatment of patients with inflammatory bowel
disease: effect on prognosis and inflammatory factors[J].
World Chinese Journal of Digestology, 2017, 25(3): 293-297
(in Chinese)
AR, TEERH, SRR, S WA EIR A 5 A BN
RAETEN 5 B H BURBOR KX SE R T2 ma[1]. i 54e
NiHfbZRR, 2017, 25(3): 293-297

[42] Baktash A, Terveer EM, Zwittink RD, et al. Mechanistic
insights in the success of fecal microbiota transplants for the
treatment of Clostridium difficile infections[J]. Frontiers in
Microbiology, 2018, 9: 1242

[43] Youngster I, Mahabamunuge J, Systrom HK, et al. Oral,
frozen fecal microbiota transplant (FMT) capsules for
recurrent Clostridium difficile infection[J]. BMC Medicine,
2016, 14(1): 134

[44] Heath RD, Cockerell C, Mankoo R, et al. Fecal microbiota
transplantation and its potential therapeutic uses in
gastrointestinal disorders[J]. Northern Clinics of Istanbul,
2018, 5(1): 79-88

[45] Kao DN, Hotte N, Gillevet P, et al. Fecal microbiota
transplantation inducing remission in Crohn’s colitis and the
associated changes in fecal microbial profile[J]. Journal of
Clinical Gastroenterology, 2014, 48(7): 625-628

[46] Colman RJ, Rubin DT. Fecal microbiota transplantation as
therapy for inflammatory bowel disease: a systematic review
and meta-analysis[J]. Journal of Crohn’s and Colitis, 2014,
8(12): 1569-1581

[47] Moayyedi P, Surette MG, Kim PT, et al. Fecal microbiota
transplantation induces remission in patients with active
ulcerative colitis in a randomized controlled trial[J].
Gastroenterology, 2015, 149(1): 102-109.e6

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



