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Abstract

The gut microbiota (GM), playing a critical
role in many physiological processes, is
regarded as an important “organ” in the
human body. The dysbiosis of GM is related to
metabolic syndrome, autoimmune disorders,
and certain types of tumors. Infection with
opportunistic pathogens will give rise to some
severe illnesses. Currently, fecal microbiota
transplantation, probiotic supplement and
antibiotics are major therapeutic measures
for intestinal flora disturbance. Clinical
treatment of Clostridium difficile infection by
fecal microbiota transplantation has shown
satisfactory curative effects. As research
continues, GM may become a new research
direction for the prevention and control of
multiple diseases in the future.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.

Key Words: Gut microbiota; Gut health; Fecal
microbiota transplantation; Probiotics

Zhu YM, Li L. New recognition of gut microbiota
and related diseases. Shijie Huaren Xiaohua Zazhi
2017; 25(23): 2095-2101 URL: http://www.wjgnet.
com/1009-3079/full/v25/i23/2095.htm DOI: http://
dx.doi.org/10.11569/wcjd.v25.i23.2095

ik 2

#7318 1 B (gut microbiota, GM)RKIZAAMRTE
ARk, HmENAIAKR “BE”,
GMZE L 5 RBHEZE A o Im Ik IR AR
3R TN I 0 K R E AR R, LA R
RO RETAFHAR SRR Z A, 45

2095

CLE

Ak 1 i
KL THEX
ARE, MEH
##(gut microbiota,
GM)—HAH N
ST R4 B 3T
GM 5 %k % &
HATRE, AN T
U W2 iR i
AR H A
BREPR i
0935 97 T IR
P ARKE

W& FHERE

&, FAEEIF,
=H A E AR
ElR; L5145, #
#, MR X
FAGHEFR
HE IR £
BR, Bk, T4
E ), B #F X%
% B 5 B TR K
AR BB S
g, Hid X P
M % ET%

2017-08-18 | Volume 25 | Issue 23 |



KR, & BEBSENAEENERARZIEHFIAIR

WA B A 75

GM £ 3% 1k A 1&
T AR S
ML MR
MBS0
k. EEASH
(fecal microbiota
transplantation,
FMT). 4+ & #
AW FBH T X
TUARERBEF
L, {2 AF A A
W RAMR
JAHL e o A
— AR

J3aishideng®

WCJD | www.wjgnet.com

GMZF#L, T RI £ R #Hi(fecal microbiota
transplantation, FMT). #hA &AW . A F
H6T iR BAIFMTAE S T PR IR 7
AR RREF BB T ORI T HEGTR
B B A S AT RIRAN, R TGM &4 I
B AN IR i I7 7B B IR By 42 0 BT 7 ).

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.

KR PEER MERE EEBE BER

BoDRE: W8 A A EARILAR TR Ae ik § 2
fie, E— MR, IR AR RR A
FRITAL P AR FRAER, AR ER THXA
R TR S, 8975, AT R L.

LA, )G EAEE R, (4l g
VESRIUE TR o B - WA T 3R, BEL LB R B0
VR FE T8 SE A (5)A AR SRME S AR Ak AL
VR R TR, 9 R A B A
REfE, JHEBIPTRAE. PUMBSEIEM. FriLwt
FR I, GMIE I H AR P LA o R
grim Pk AT DO R A%y Az g 320
PRI 2 AR ST OMMiE 2 AEHIEH, &
PN RAEEIRMAL “SH” . GMI)
REIRZS B A8 5 G PR« JOE PR
LR . AR 0 A R %
R OISR,

2 GMEE 5&R

KR, . PERBHARFRNERERZBEFNIAR.
HRENERZE 2017, 25(23): 2095-2101 URL: http://
www.wjgnet.com/1009-3079/full/v25/i23/2095.htm DOI:
http://dx.doi.org/10.11569/wcjd.v25.i23.2095

03I

I AR SR it % i 15 B (gut microbiota, GM)AJF 5T
H 28RN, VT8 248 B ook N A fi R 1 3 2244 5
HIEA, MBS SRS R 2 KRG K
Ji % R WIBHTEW . GM BB AL L Pk
I BRI Sk, 8 I 3 B A2 A (fecal microbiota
transplantation, FMT). %78 7 A= B 55 5 Uik
AGMESH, 2 IEF AL, £ LR iayT
S T A NE RIS R, GMIH U R 5
R AN RE R, S — e 1 B
BN 1O HT .

1 GMZEAGFHI—TEE "#BE”"

NAK 18 7€ W B H R . 2548 52 28 I R
BE. AN B 100050 A b, MR F0 /&
H, NS 106, 51002 5
AL, BERRA NS 3R Y GM
FERFENTE [ T(bacteroidetes) R JEBE T
[ 1(Firmicutes)MEHAE 1. fFEJBKT L,
WA B (bacteroid) RWIRW (Clostridium
tende). FLERW (lactobacillus)Vl F XUEAT B
(bitidobacterium) eV 5 N E VI FH G
MR AR . & AN B AL i N ORRR LA Bl A 41
KER, RS FEMES R,
Z 5 E LB T RE. GMF 3 24E H A 4:
(D4EFF I R BE B (2) 55 T R G AL

2096

BischoffF20 14442 H T /i & B (gut
health)” FMES: JiE iR N BA B Rk
TR, WA KA B 1 fa ks R R LS
PIR R, B R BRI A N AR,
BPGM {1 iz B0 e e fd . GMIEFFE . £
FEME . R M4 07 T R AR 2%, FROVGMZHL
(microbial dysbiosis)®. H FH L UFHERH,
Z I NI (AN sEVE e . Sl P
Ve R EE), A Bz Bl . IR

VIR . B &R, e, THEN
[ S5 ) 5 GM R B E R VI R, IUGM
FE R SR R 51097 77 T 1 S0 it 7 1
E—4251R.

2.1 ZMARIzR B ILERMEN b T L RIRE,
TE 73 86 5 fuh BE A 7= 18 S Hb S B i i R
IH P PO AE R R . T DA A A e R, DI
7R IS )L A S e AR A
B By LR R L RS
Iy BAE FAE AN B GMM St A B X
W, RGMAEN “&E 7 TERU EER B,
PR R hRe L . B & % DI
KNSRI, S PR R T W IR L
I 2 . BN . RIETE 7 (inflammatory
bowel disease, IBD)ZE H & 7 M ROAL
ZRERM. REMEHIUER T FBGME A
PESRAR, 2h4F i G 1) R A= 0 R TH ™. Bh b,
IBDAJm AL H S “ DA =i (hygiene
hypothesis)” ", BIZhEEIR & ST, InE &
VNN AR AIRE, A IR
K, UKFEEYER R AT 5 EGME M A, 5%
W] 925 D) B PR 3, X FPAN{ER 4 (1) S RS )

2017-08-18 | Volume 25 | Issue 23 |



SEN AT EPUR ) R SOEEE, WA 2D
SERHA S T BIBD. Foi A R B, — R
TE AN B Atopobium parvulumiT )3 5705 B &
TR E B, o ) LR Ak T e 5 s AR
FEEFEE, SR IEEGME ] N IBDYR T

2.2 Rt m AERE. FESRIN . i 254
PR BT ORI R, L B KR A
T4k G M FFF DA B 38 2 208 e PR 1) B R
K2, GMAEAR RS HE R e 2 S B .
F o FUR TR B SRS A 25 /DR, 2 wk
Ja /NN IR, IRE . S RAKTE
MRS, ULAIE RS S R
Rt 2, I SR T GM SR gE A
ISR R B LR, A 253 R LB N 557
P8 AT NI GMZE R AN [R], 00 fif e L P
e ER LR 2 AN RS SO RN TS
n, AR E O SR AR AN 2 5 R B
AR AU s R B, AR e iR 2
8 73 B3 IR B 74 W M R B29RR FE AEL4E T 1T /)N
BT 5N RRE . SRR B KSR
P Sk 35 1 v, R I T 4 VR B R R B A %

[T A o — 28 5 A 5 0 v B2 A DR )
Y. AR R T UE S A B ik O A A Ak BE R
hEREFEE, s E5ERREE. Biicf
— L5378 AE B ORI UL I S AH 5 955
PIERZR, fl A2 R AT DA It 93D i 3 240 1R T 22
B AEC i i fits 47 25 7 U BB AR

2.3 HACE AT IE ARG R0 N MR kAR
19t A% DA R RN PR 85 IR R L R AR 1 45 ). A o
FEUE IR, 13RI R A SRR R K.
Tjalsma' " F20124 15 URHE H i 41 g 508 1
“driver-passenger” HA ZAAI N, FiE
¥ 38 503 B8 AT UAE SN “driver” |, R IG E R
AEDNAL, J5 sh4n 2. B I P A4l
SREARNE, KEF R EIRE i EE
GM&5 F4AH bL A B N BF R A e 1 i3,
FI 9 A0 B 2 FEE AR DA AR 7€ BUW T €
WZ. HAroA S B0R W 5 45 B e
KA AR OGRS BB E, Wil & R S5 AT 6
)[22,23]‘ A%
VAT B (Fusobacterium nucleatum)™ . &pks¥t
(K I 1 (pks+E. coli)™% . iX BLigs R
e B0 TR 1 3 [F) R A1 A2 A8 b e S8 1R N e

(Enterotoxigenic bacteroides fiagilis

Beishideng®  WCJD | www.wjgnet.com

KR 5. BEBEFNFHEENERRZIGFTIAIR

W2, I s WA E R R SRR S Sk
SN s R 2H AR 0 TSR i AR 5 5 MR K
AL SRR S PRI, G R R RiE
W E SRR T AL BEBR T, 1220 1R 1o 2 = 40
TEPEARO S/ LA 2 38 5 IE [ 1 5 ik, A 32 e
TR M 3G 5. E eI, Ak B0 B 0 RS
I 1 T BN RE % 38 50 T AR P A Ak
AR AT A A R XU
EAERERE, MR R B2 2GM
(i Az . B FECY ORI “TE -4 e -2
W7 ZIAFTEM AR SR, —J5H, MiEda
AT DL WE A 2 oy, S s R R
S5, dUE AR, 2 5T RAE
A S TR A LE. LA, Z9E RS
GMITE H & a8 BB, Sivans ™R ] 2
RN AR 7 R B, 10 IR BRS A O AT
B AT DA 2 PO R AR, R E Rl 5P D-L
BRI R A R . AL 3 2B XA 1
R R S A T B8, (2 #EC D8 T M 7E i 8 [X
PIE R R AR, M bt s G e S A .
FH L TT 0, GMI 22 53 0] DASZ e 25 048 FSUR,
35 PV A 1 T A0 A B s I MR T
MR IT R A B ENE
2.4 PARAY 2 Z Gk N KA S i 2 ]
TAAE “Mi-Rafh” HEAT B SCHE, T FE R
GMAT S “Wi-Jgkh” #HEAER, EMEN 5
Wy XTI WIS TT T RE—EEH.
TE A B X AR A 4 R GRS 4R TR L H
A2 JE GMUE B B, mI e ok 1 42 i Y P ph 22
IR TS0 PR R R EPY. GMEEL T
DA HRX A 28 R G0 I i — s S, 5 AR REE
FIARAE LA K HoAth 4 28 R Gy 11 R AE B M
PR g BT L IR 46 22 Fh o A TR R TR A
Wy, 4 wkfa 552 kL RESE IR 2, A I 2 AT
MR THAS 5 5 IRALE Z W0, 17 5
BeR AR B 5@ R AL, FAEGMEALT
TEHE, A ERA. HIBSEFHIFMT
BT /AN BN, /N R ERR I B i Rk
G, FEREFEAT AR E WL HiTGMAE M
S8R R R RTINS B0, Zh
SEE R I, BUBR B AT DU I B i K i S -4 ik
0| W 2,8 R T R IRV B, SO AT IR 25 P4,
— T RE AL FRAE E ) oK, kb 7S FLERAT 1 A
WU AT B T DA SO 18 P 9 Y 45 B AE B 1 AR
FEARAS.

2097

Wi £ 88

ScottS a9 #F 732
T “4E E-tm -
Hhap” kIR E
IF B A L AR
AX&. i
RS ACE L]
E R AAR T 2
My AT oGO,
AL 2| 3% 1% SR 55
I3 R AE R

2017-08-18 | Volume 25 | Issue 23 |



KR, 5. BEBSENAEENERARZIEHFIAIR

Wel % 8 =

AXAZABAT
FiE %A
BIm R BT
Py AR,
HF oM T A &
I3 7 Ro#g B A B
KA

J3aishideng®

WCJD | www.wjgnet.com

3 EHNGMEELHYESS
EE X GMZEL A S MR iR 7, H AR
B G UE B 235 2 @ FM T 7 B 7
HEHFOIR 25 BAT B Y% (Clostridium difficile
infection, CDI). #i Az B 2 2E J0 S AE P77
Y AR IS FH AP SR A S R, e A PR AN
A MR RYIP IR,
3.1 FMT FMT 24 5 N\ B et 248 o (1) Th R B
BB B BN, HEEA IEE RN
GM, LURIATT 5 BRI R, BRise
& i 25 S R R FM T T 258283677,
XAEMRFRE AR T 2B R, AR
REMT—IIATT CDIFA 34 Z T 1585%-90%,
TURIT A R ATIE100%, ET20135 S
ANEECDIAITIRF, & H a2 kv
CDIFIEIRIRIT I . — TN E T 7L %
N, ERECDUEH BZFMTIRT G SRR
HA[IL8T%, HFAE I b I e 75 A B T4
ERTT R

FMTHA K] 5 — B EIE RS2 H T1BD
YBYT. IBDEE HZFMT I RIS 481 T LA 3
F19894". Metazr 1 7R, FMTIAITIBDIY)
e R 22 fift 26 m ik $1)45%, o 7 % R 8 3 11
LRfR 2 960.5%, B RAR T 5 46 W % B3
(22%). FMT YT A ME 2 57, Bl 5 IBDE
ARG RIFHLHI A O, H ATz 720K
3 PE T 2R R T R ae TR 1 R
HE— D RE A AARA IR IT 7 R R Bh T =T
R EAE TR R B, EMTEES BLRIGYTIBD,
A UK SHAE RE R ARG B B 2 B, eS8
RBFZFMTRIATIUAE ZTUALBE, R8A 20K
WP AR ZR(54.0% vs 25.1%)1,

UEAk, FM TR RS M w2 AR M e
9o LS TR I PR A A 9 R R R B TV R
FOMB A E. B AC TFMTIBIT MG ™ =
IR R HRTE, (%% 3 56 8 1 I AN &
K. AR B TT 5 2A 18 R A% e 5 1
HIV. 5 B PR 28 55 00 ARG Il PR 52 e v 75 22
Xof SEAE HE AR AT A 1 PR ik, S EFMTH
Fidr “BEBi” , BRAEHRRMN, BEIEH
Xof (R, SE MRSV, IEEAET. (HEA R
B R T 7 2R, FASERUIE (v A 45
— B AR,
3.2 A4 WA (probiotics) & —JENt Ak
W1 FRA & & B, H RTCE IR IR STz,

2098

ESEE W% T B 6 7 ik FAH G
B WZ . BN, BB . Sk &
N& (BFL FF45. W 5 a6 55 7 T 3
A EMMERIFE RS, 364 o2 R b
Fe55, BT LABE A IE P a6 AR B o I, B
W TE . A AR INER. Fk R E
BT 2N FA R 23 A2 0. £ ot BE AL B 7 )
T, KHIE A & AR B 2 AR o AT DR =
T8 772 LR A TR KT, i 45 L IR I R AR
Johnston®5E ) 43 Bt & BT3B 1 A5 Y 6 2
AN W Lactobacillus rhamnosus)FAn i K
R} (Saccharomyces boulardin)fe A% ) LE BT
M RMEREE R AR, mAEE MG
5777 NI R 2 SE R A2 [y T A% 45 2 A B 3135 4
IR TT 29T R W R, R A A AR TR B OGTE
FARR A B VR IT R (R [ PR i A
Akkermansia muciniphilaBEAE#ESE W] DB T
1) 9% i 5 7 B8 AT J A O I JRCIE (1 R AP,
T EHT I S0 — 20 R I, W% R A 4 58
H i Amuc_ 110085 H, [FIFEEA SGEE RS R
PRI AR S8 WOV, EH Ot AT DT & AR T 1 771
(AT AN Je R 3 7 T8 200 1 A £

3.3 A F PR R ERE T TR S, B
o BB LN D 58 0 S5 R IR e B 4
B BRI IR R AR B a1 R A 1 Y B,
{ECHTE T 78 SCRE DA R R GM, Gk, K
LA R A B 1E, AT HS B AH IS5 B % .
AW RPIRIL, LA o A s A Al Bh 4 A
K, DU R S AR A LR B e AN
T, AR TT SO TR 40 1R A AR 45 2 U7 Tk,
RO Z A N SRR A TR T
B PUAERIGITN T BRI IE BUR N S 2 —
FhERAEL YRS J7 20, (EL RISt ] B 1E S R R
R, SRR AR T RESAE. tAk, RIS
FLHE FHPUA R, A D AR AR i 24 2
BRI, DRI A 3 A BUAS 78 70 AR 3 2 i, IR AN AE
W A FRIRTT GMAH TR .

4 &g

GM 5% M 78 AR K A 7 s, R+
RAE R, B GMt L K 41 (¥
FUHRE, GMIF AR MEREITER, S5m R4 K
JR IR 2 0 BN, ARG 2R, JuHt
A& E R . AR . B
R T 2R R AR T, e
N SRR . AR R BRATT S 7 40 AR E e

2017-08-18 | Volume 25 | Issue 23 |



THI I B0 i L 155, GMIE) 2 PR TRsE 1 LD RE
PR 28, TR, P ST AR AR thi
JEAN AR TR GMIF) 57 5 1, 306 GMIE AL BF
FEMNAIT PRI T vy 23R HIR, I PR BT
T R MBI, JEAEE 58 & R 1K i7iE
TETEOL, WA CRAIE I PR SE B i 22 A A
R WA Frdt— B IAE. B 4 JE X GMI)RE
WEFCHIAS TR, K55 R R A B 1R A
eV S ig SEEP S - (R

SEER

10

J3aishideng®

Sommer F, Backhed F. The gut microbiota--
masters of host development and physiology. Nat
Rev Microbiol 2013; 11: 227-238 [PMID: 23435359
DOI: 10.1038 /nrmicro2974]

Levy M, Blacher E, Elinav E. Microbiome,
metabolites and host immunity. Curr Opin
Microbiol 2017; 35: 8-15 [PMID: 27883933 DOI:
10.1016/j.mib.2016.10.003]

Krautkramer KA, Kreznar JH, Romano KA,
Vivas EI, Barrett-Wilt GA, Rabaglia ME, Keller
MP, Attie AD, Rey FE, Denu JM. Diet-Microbiota
Interactions Mediate Global Epigenetic
Programming in Multiple Host Tissues. Mol Cell
2016; 64: 982-992 [PMID: 27889451 DOI: 10.1016/
j.molcel.2016.10.025]

Bischoff SC. ‘Gut health’: a new objective in
medicine? BMC Med 2011; 9: 24 [PMID: 21401922
DOI: 10.1186/1741-7015-9-24]

Yang Y, Jobin C. Microbial imbalance and
intestinal pathologies: connections and
contributions. Dis Model Mech 2014; 7: 1131-1142
[PMID: 25256712 DOI: 10.1242/ dmm.016428]
Kuang YS, Li SH, Guo Y, Lu JH, He JR, Luo BJ,
Jiang FJ, Shen H, Papasian CJ, Pang H, Xia HM,
Deng HW, Qiu X. Composition of gut microbiota
in infants in China and global comparison. Sci
Rep 2016; 6: 36666 [PMID: 27827448 DOI: 10.1038/
srep36666]

Nguyen QN, Himes JE, Martinez DR, Permar SR.
The Impact of the Gut Microbiota on Humoral
Immunity to Pathogens and Vaccination in Early
Infancy. PLoS Pathog 2016; 12: €1005997 [PMID:
28006021 DOI: 10.1371/journal.ppat.1005997]

van Nimwegen FA, Penders ], Stobberingh
EE, Postma DS, Koppelman GH, Kerkhof M,
Reijmerink NE, Dompeling E, van den Brandt
PA, Ferreira I, Mommers M, Thijs C. Mode and
place of delivery, gastrointestinal microbiota, and
their influence on asthma and atopy. ] Allergy Clin
Immunol 2011; 128: 948-955.e1-e3 [PMID: 21872915
DOI: 10.1016/jjaci.2011.07.027]

Carstens LE, Westerbeek EA, van Zwol A, van
Elburg RM. Neonatal antibiotics in preterm
infants and allergic disorders later in life.
Pediatr Allergy Immunol 2016; 27: 759-764 [PMID:
27434167 DOI: 10.1111/ pai.12614]

Gearry RB, Dodgshun AJ. The “hygiene
hypothesis” in IBD. | Crohns Colitis 2012; 6: 869;
author reply 870 [PMID: 22561885 DOI: 10.1016/
j.crohns.2012.04.010]

WCJD | www.wjgnet.com

11

12

13

14

15

16

17

18

19

20

21

22

KR, 5. DEBEHFHENERAR

Mottawea W, Chiang CK, Miihlbauer M, Starr
AE, Butcher ], Abujamel T, Deeke SA, Brandel
A, Zhou H, Shokralla S, Hajibabaei M, Singleton
R, Benchimol EI, Jobin C, Mack DR, Figeys D,
Stintzi A. Altered intestinal microbiota-host
mitochondria crosstalk in new onset Crohn’
s disease. Nat Commun 2016; 7: 13419 [PMID:
27876802 DOI: 10.1038 / ncomms13419]

Bédckhed F, Ding H, Wang T, Hooper LV, Koh
GY, Nagy A, Semenkovich CF, Gordon JI. The
gut microbiota as an environmental factor that
regulates fat storage. Proc Natl Acad Sci USA 2004;
101: 15718-15723 [PMID: 15505215 DOI: 10.1073/
Ppnas.0407076101]

Ridaura VK, Faith J]J, Rey FE, Cheng ], Duncan
AE, Kau AL, Griffin NW, Lombard V, Henrissat
B, Bain JR, Muehlbauer MJ, Ilkayeva O,
Semenkovich CF, Funai K, Hayashi DK, Lyle
BJ, Martini MC, Ursell LK, Clemente JC, Van
Treuren W, Walters WA, Knight R, Newgard CB,
Heath AC, Gordon JI. Gut microbiota from twins
discordant for obesity modulate metabolism in
mice. Science 2013; 341: 1241214 [PMID: 24009397
DOI: 10.1126/science.1241214]

Fei N, Zhao L. An opportunistic pathogen isolated
from the gut of an obese human causes obesity
in germfree mice. ISME ] 2013; 7: 880-884 [PMID:
23235292 DOI: 10.1038/isme;j.2012.153]

Johnson EL, Heaver SL, Walters WA, Ley RE.
Microbiome and metabolic disease: revisiting the
bacterial phylum Bacteroidetes. ] Mol Med (Berl)
2017; 95: 1-8 [PMID: 27900395 DOI: 10.1007/
s00109-016-1492-2]

Jonsson AL, Biackhed F. Role of gut microbiota
in atherosclerosis. Nat Rev Cardiol 2017; 14: 79-87
[PMID: 27905479 DOI: 10.1038 /nrcardio.2016.183]
Dahiya DK, Renuka, Puniya M, Shandilya UK,
Dhewa T, Kumar N, Kumar S, Puniya AK,
Shukla P. Gut Microbiota Modulation and
Its Relationship with Obesity Using Prebiotic
Fibers and Probiotics: A Review. Front Microbiol
2017; 8: 563 [PMID: 28421057 DOI: 10.3389/
fmicb.2017.00563]

de Martel C, Franceschi S. Infections and cancer:
established associations and new hypotheses.
Crit Rev Oncol Hematol 2009; 70: 183-194 [PMID:
18805702 DOI: 10.1016/j.critrevonc.2008.07.021]
Tjalsma H, Boleij A, Marchesi JR, Dutilh BE. A
bacterial driver-passenger model for colorectal
cancer: beyond the usual suspects. Nat Rev
Microbiol 2012; 10: 575-582 [PMID: 22728587 DOI:
10.1038 /nrmicro2819]

Shen X]J, Rawls JF, Randall T, Burcal L, Mpande
CN, Jenkins N, Jovov B, Abdo Z, Sandler RS,
Keku TO. Molecular characterization of mucosal
adherent bacteria and associations with colorectal
adenomas. Gut Microbes 2010; 1: 138-147 [PMID:
20740058 DOI: 10.4161/ gmic.1.3.12360]

Ahn J, Sinha R, Pei Z, Dominianni C, Wu J, Shi
J, Goedert JJ, Hayes RB, Yang L. Human gut
microbiome and risk for colorectal cancer. | Natl
Cancer Inst 2013; 105: 1907-1911 [PMID: 24316595
DOI: 10.1093 /jnci/ djt300]

Goodwin AC, Destefano Shields CE, Wu S,
Huso DL, Wu X, Murray-Stewart TR, Hacker-
Prietz A, Rabizadeh S, Woster PM, Sears CL,

2099

IZBHIHETIAIR

NiREE
REAMR I GM#
BRALEE ST, S
AT 52 BLARAL
HLIEACE Y B
GM¥ A& 2 & )
7| Ao FMTH K &2
JERLET: 4

2017-08-18 | Volume 25 | Issue 23 |



KR, 5. BEBSENAEENERARZIE0FIAIR

W2 4 W #

£ 1A 4 H (fecal
microbiota trans-
plantation, FMT)
Al AT S
EEPODRE
B4, BH. &
e 7 KA
A LRNG
AEAMEN,
b3 E R
#GM, AR F| %
JRE ST e B Y.

J3aishideng®

23

24

25

26

27

28

29

30

31

WCJD | www.wjgnet.com

Casero RA Jr. Polyamine catabolism contributes
to enterotoxigenic Bacteroides fragilis-induced
colon tumorigenesis. Proc Natl Acad Sci USA 2011;
108: 15354-15359 [PMID: 21876161 DOI: 10.1073/
pnas.1010203108]

Wu S, Morin PJ, Maouyo D, Sears CL. Bacteroides
fragilis enterotoxin induces c-Myc expression
and cellular proliferation. Gastroenterology 2003;
124: 392-400 [PMID: 12557145 DOI: 10.1053/
gast.2003.50047]

Yang Y, Weng W, Peng J, Hong L, Yang L,
Toiyama Y, Gao R, Liu M, Yin M, Pan C, Li
H, Guo B, Zhu Q, Wei Q, Moyer MP, Wang
P, Cai S, Goel A, Qin H, Ma Y. Fusobacterium
nucleatum Increases Proliferation of Colorectal
Cancer Cells and Tumor Development in Mice
by Activating Toll-Like Receptor 4 Signaling to
Nuclear Factor-xB, and Up-regulating Expression
of MicroRNA-21. Gastroenterology 2017; 152:
851-866.e24 [PMID: 27876571 DOI: 10.1053/
j-gastro.2016.11.018]

Prorok-Hamon M, Friswell MK, Alswied A,
Roberts CL, Song F, Flanagan PK, Knight P,
Codling C, Marchesi JR, Winstanley C, Hall
N, Rhodes JM, Campbell B]. Colonic mucosa-
associated diffusely adherent afaC+ Escherichia
coli expressing IpfA and pks are increased in
inflammatory bowel disease and colon cancer.
Gut 2014; 63: 761-770 [PMID: 23846483 DOI:
10.1136/ gutjnl-2013-304739]

Cougnoux A, Dalmasso G, Martinez R,
Buc E, Delmas J, Gibold L, Sauvanet P,
Darcha C, Déchelotte P, Bonnet M, Pezet D,
Wodrich H, Darfeuille-Michaud A, Bonnet R.
Bacterial genotoxin colibactin promotes colon
tumour growth by inducing a senescence-
associated secretory phenotype. Gut 2014; 63:
1932-1942 [PMID: 24658599 DOI: 10.1136/
gutjnl-2013-305257]

Tsoi H, Chu ESH, Zhang X, Sheng J, Nakatsu
G, Ng SC, Chan AWH, Chan FKL, Sung JJY,
Yu J. Peptostreptococcus anaerobius Induces
Intracellular Cholesterol Biosynthesis in Colon
Cells to Induce Proliferation and Causes
Dysplasia in Mice. Gastroenterology 2017; 152:
1419-1433.e5 [PMID: 28126350 DOI: 10.1053/
j.gastro.2017.01.009]

Scott TA, Quintaneiro LM, Norvaisas P, Lui PP,
Wilson MP, Leung KY, Herrera-Dominguez L,
Sudiwala S, Pessia A, Clayton PT, Bryson K,
Velagapudi V, Mills PB, Typas A, Greene NDE,
Cabreiro F. Host-Microbe Co-metabolism Dictates
Cancer Drug Efficacy in C. elegans. Cell 2017;
169: 442-456.e18 [PMID: 28431245 DOI: 10.1016/
j.cell.2017.03.040]

Sivan A, Corrales L, Hubert N, Williams ]B,
Aquino-Michaels K, Earley ZM, Benyamin FW,
Lei YM, Jabri B, Alegre ML, Chang EB, Gajewski
TF. Commensal Bifidobacterium promotes
antitumor immunity and facilitates anti-PD-L1
efficacy. Science 2015; 350: 1084-1089 [PMID:
26541606 DOI: 10.1126/ science.aac4255]
Douglas-Escobar M, Elliott E, Neu J. Effect of
intestinal microbial ecology on the developing
brain. JAMA Pediatr 2013; 167: 374-379 [PMID:
23400224 DOI: 10.1001/jamapediatrics.2013.497]
Dinan TG, Cryan JF. Gut-brain axis in 2016:

2100

32

33

34

35

36

37

38

39

40

41

42

Brain-gut-microbiota axis - mood, metabolism
and behaviour. Nat Rev Gastroenterol Hepatol
2017; 14: 69-70 [PMID: 28053341 DOI: 10.1038/
nrgastro.2016.200]

Tillisch K, Labus J, Kilpatrick L, Jiang Z, Stains J,
Ebrat B, Guyonnet D, Legrain-Raspaud S, Trotin B,
Naliboff B, Mayer EA. Consumption of fermented
milk product with probiotic modulates brain
activity. Gastroenterology 2013; 144: 1394-1401,
1401.e1-1401.e4 [PMID: 23474283 DOI: 10.1053/
j-gastro.2013.02.043]

De Palma G, Lynch MD, Lu ], Dang VT, Deng Y,
Jury J, Umeh G, Miranda PM, Pigrau Pastor M,
Sidani S, Pinto-Sanchez MI, Philip V, McLean
PG, Hagelsieb MG, Surette MG, Bergonzelli GE,
Verdu EF, Britz-McKibbin P, Neufeld JD, Collins
SM, Bercik P. Transplantation of fecal microbiota
from patients with irritable bowel syndrome
alters gut function and behavior in recipient mice.
Sci Transl Med 2017; 9: 379 [PMID: 28251905 DOI:
10.1126/ scitranslmed.aaf6397]

Desbonnet L, Garrett L, Clarke G, Bienenstock J,
Dinan TG. The probiotic Bifidobacteria infantis:
An assessment of potential antidepressant
properties in the rat. | Psychiatr Res 2008; 43:
164-174 [PMID: 18456279 DOI: 10.1016/j.jpsychire
5.2008.03.009]

Rao AV, Bested AC, Beaulne TM, Katzman MA,
Iorio C, Berardi JM, Logan AC. A randomized,
double-blind, placebo-controlled pilot study of
a probiotic in emotional symptoms of chronic
fatigue syndrome. Gut Pathog 2009; 1: 6 [PMID:
19338686 DOLI: 10.1186/1757-4749-1-6]

Jiang ZD, Ajami NJ, Petrosino JF, Jun G, Hanis
CL, Shah M, Hochman L, Ankoma-Sey V, DuPont
AW, Wong MC, Alexander A, Ke S, DuPont
HL. Randomised clinical trial: faecal microbiota
transplantation for recurrent Clostridum difficile
infection - fresh, or frozen, or lyophilised
microbiota from a small pool of healthy donors
delivered by colonoscopy. Aliment Pharmacol Ther
2017; 45: 899-908 [PMID: 28220514 DOI: 10.1111/
apt.13969]

Bennet JD, Brinkman M. Treatment of ulcerative
colitis by implantation of normal colonic flora.
Lancet 1989; 1: 164 [PMID: 2563083]

Colman RJ, Rubin DT. Fecal microbiota
transplantation as therapy for inflammatory
bowel disease: a systematic review and meta-
analysis. ] Crohns Colitis 2014; 8: 1569-1581 [PMID:
25223604 DOI: 10.1016/j.crohns.2014.08.006]
Drew L. Microbiota: Reseeding the gut. Nature
2016; 540: S109-S112 [PMID: 28002392 DOI:
10.1038/5405109a]

WeiY, GongJ, Zhu W, Tian H, Ding C, Gu L, Li N,
Li J. Pectin enhances the effect of fecal microbiota
transplantation in ulcerative colitis by delaying
the loss of diversity of gut flora. BMC Microbiol
2016; 16: 255 [PMID: 27809778 DOI: 10.1186/
512866-016-0869-2]

Keshteli AH, Millan B, Madsen KL. Pretreatment
with antibiotics may enhance the efficacy of fecal
microbiota transplantation in ulcerative colitis: a
meta-analysis. Mucosal Immunol 2017; 10: 565-566
[PMID: 28000680 DOI: 10.1038/mi.2016.123]
Ferrere G, Wrzosek L, Cailleux F, Turpin W,
Puchois V, Spatz M, Ciocan D, Rainteau D,

2017-08-18 | Volume 25 | Issue 23 |



43

44

45

46

47

48

ISSN 1009-3079 (print)

Humbert L, Hugot C, Gaudin F, Noordine ML,
Robert V, Berrebi D, Thomas M, Naveau S,
Perlemuter G, Cassard AM. Fecal microbiota
manipulation prevents dysbiosis and alcohol-
induced liver injury in mice. | Hepatol 2017;
66: 806-815 [PMID: 27890791 DOI: 10.1016/
jjhep.2016.11.008]

Cammarota G, Pecere S, laniro G, Masucci L,
Curro D. Principles of DNA-Based Gut Microbiota
Assessment and Therapeutic Efficacy of Fecal
Microbiota Transplantation in Gastrointestinal
Diseases. Dig Dis 2016; 34: 279-285 [PMID:
27027524 DOI: 10.1159/000443362]

Ma Y, Liu J, Rhodes C, Nie Y, Zhang F. Ethical
Issues in Fecal Microbiota Transplantation in
Practice. Am | Bioeth 2017; 17: 34-45 [PMID:
28430065 DOI: 10.1080/15265161.2017.1299240]
Yu T, Zheng YP, Tan JC, Xiong W], Wang Y,
Lin L. Effects of Prebiotics and Synbiotics on
Functional Constipation. Am | Med Sci 2017;
353: 282-292 [PMID: 28262216 DOI: 10.1016/
j.amjms.2016.09.014]

Ewaschuk J, Endersby R, Thiel D, Diaz H, Backer J,
Ma M, Churchill T, Madsen K. Probiotic bacteria
prevent hepatic damage and maintain colonic
barrier function in a mouse model of sepsis.
Hepatology 2007; 46: 841-850 [PMID: 17659579
DOI: 10.1002/hep.21750]

Mai V, Colbert LH, Berrigan D, Perkins SN,
Pfeiffer R, Lavigne JA, Lanza E, Haines DC,
Schatzkin A, Hursting SD. Calorie restriction and
diet composition modulate spontaneous intestinal
tumorigenesis in Apc(Min) mice through different
mechanisms. Cancer Res 2003; 63: 1752-1755
[PMID: 12702556]

Coleman OI, Nunes T. Role of the Microbiota
in Colorectal Cancer: Updates on Microbial
Associations and Therapeutic Implications. Biores

Publishing Group Inc. All rights reserved.

AHRR N7 I7 AR A, PRAERR RS R

49

50

51

52

53

ISSN 2219-2859 (online)

KR, 5. DEBEHFHENERAR

Open Access 2016; 5: 279-288 [PMID: 27790385
DOI: 10.1089/ biores.2016.0028]

Johnston BC, Goldenberg JZ, Parkin PC.
Probiotics and the Prevention of Antibiotic-
Associated Diarrhea in Infants and Children.
JAMA 2016; 316: 1484-1485 [PMID: 27727371 DOL:
10.1001/jama.2016.11838]

O’Toole PW, Marchesi JR, Hill C. Next-
generation probiotics: the spectrum from
probiotics to live biotherapeutics. Nat Microbiol
2017; 2: 17057 [PMID: 28440276 DOI: 10.1038/
nmicrobiol.2017.57]

Schneeberger M, Everard A, Gémez-Valadés
AG, Matamoros S, Ramirez S, Delzenne NM,
Gomis R, Claret M, Cani PD. Akkermansia
muciniphila inversely correlates with the onset of
inflammation, altered adipose tissue metabolism
and metabolic disorders during obesity in mice.
Sci Rep 2015; 5: 16643 [PMID: 26563823 DOI:
10.1038/srep16643]

Plovier H, Everard A, Druart C, Depommier
C, Van Hul M, Geurts L, Chilloux J, Ottman N,
Duparc T, Lichtenstein L, Myridakis A, Delzenne
NM, Klievink ], Bhattacharjee A, van der Ark
KC, Aalvink S, Martinez LO, Dumas ME, Maiter
D, Loumaye A, Hermans MP, Thissen JP, Belzer
C, de Vos WM, Cani PD. A purified membrane
protein from Akkermansia muciniphila or the
pasteurized bacterium improves metabolism
in obese and diabetic mice. Nat Med 2017; 23:
107-113 [PMID: 27892954 DOI: 10.1038/nm.4236]
Govender M, Choonara YE, van Vuuren S, Kumar
P, du Toit LC, Erlwanger K, Pillay V. A Dual-
Biotic System for the Concurrent Delivery of
Antibiotics and Probiotics: In Vitro, Ex Vivo, In
Vivo and In Silico Evaluation and Correlation.
Pharm Res 2016; 33: 3057-3071 [PMID: 27599992
DOI: 10.1007/s11095-016-2030-1]

YodE: L B4R W4 AL B

DOI: 10.11569  © 2017 Baishideng

(ERFATWEE) 2011 AU ALARRTHE |

NIERTAEE, (AR ATHIIRE) iR ST e,

20 1VAETF UGS i A SRAR AN F IS HCe A 2l o A e 300 S A R AN AR, ( (SR NV AR ) G ET)

J3aishideng®

WCJD | www.wjgnet.com

2101

IZBHIHETIAIR

W@ 15 %

GM A # y5 7 %
BT HER A S A
R MGE, SR
BRI Z IR
P B AR iE GM
EIFF RS, SF
MiEGMEE L
IR K R VA
Bk 7 BRI
B TEIE, AF
ZAR B s S
W AT B AT —
P LEER

2017-08-18 | Volume 25 | Issue 23 |



Jnishideng®

Published by Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

ISSN 1009-3079

‘ ‘ HH I

771009°307056 “““ ‘

9

© 2017 Baishideng Publishing Group Inc. All rights reserved.



