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[ Abstract ] The intestinal microbiome is dynamically associated with host health. The fecal microbiota
transplantation ( FMT ) approach involves transplanting the entire intestinal microflora of a healthy donor into the
gastrointestinal tract of a patient to rebuild and restore the natural intestinal microflora. Mounting evidence has shown that
FMT can help fight Clostridium difficile infection, ulcerative colitis, irritable bowel syndrome and other intestinal diseases.
Research progress on FMT and its potential applications in animal husbandry are reviewed in this paper. We also discuss the
key limiting factors for FMT in pig husbandry.

[ Keywords] fecal microbiota transplantation; gut microbial balance; animal husbandry

Conflict of interest statement: We declare that we have no conflict of interest statement.

[BEE&THE ERNAR R TN H (17408) ; T SEARHI 55 28250 H (16422) ;TR R AHIEST E #6500 58 01250 H (Xm2016031)
Funded by Chongqing Agricultural Development Fund Project ( 17408), Chongqing Basic Scientific Research Grant ( 16422), and Chongqing
Postdoctoral Research Special Fund Project ( Xm2016031).
[1EEBN] ﬁ@%:ﬁ( 1994—) , %  Mi+-4: Ll AL B RS B . Email . lixiaoleizl 137@ 163.com
BEEIEE 1IN, Lo, BIFFSE 5L AR5 5 1) . 393G & S0H . Email: sunjing85026@ 163.com;

ZEMHG Lo, #oBz , WEST T 6] G2 . Email ¢ diyanli@ sicau.edu.cn

 FE[EE R



rh E SCR Eh WA 2019 4E 2 HEE 27 %55 1 Acta Lab Anim Sci Sin, February 2019, Vol. 27, No. 1 125

FLEN P I N, B v N A TR R B EGR
#] 10"~ 107, FhISHEIE 1000 A~ SEY) 516
L[E AL, X AL, S R G DR A 1E N AR
BREETERD WRES BN E R AERKA
BIHM IR Z 0 A, 1E 7 AR A8 4 TR R PR Sy
AN B TR (1) 5 EBE %R
B, AE 4 i REIBE0Y B B D B, 7 AR e A AR BT TT , BAS
s TRIE o 38 PN 3 B B X 1 R R 28 M i EAE
R (2) 5 4G G R B e B ) A7 7E
XUl A AE T, B A SO0 75 S 18 3 I
R (3) HAES S IR A R )
A A& LA I 55 B 9 o, W1 32 7 AR 08 3%
VERIRZEANET | BTl 3 24 B8 ) 348 4 B B
W5 29 A AR RS, — Bl AR W
TRESR AT, LA I fE BRR K 23 32 30 77 1 JgU i

B 27 b, o 2% AR W) B B8 AE (fecal
microbiota transplantation, FMT) 44 Jif i f A4 25 2%
iy R 1) M 18 TR RE AT O8RS B 1Y H Y
FMT 7E3697 2 Fh A e L RB RAaFRCR
TiA ,— BRIV A IR 18 A ) 5 i 1 A A S
TN A2 FR G VRPN (LA FE IEE | A PRE S5 )
AR SR (IS JRERE T AT PR AR 107 I R A
HE I RS 55 ) B A 2 2 FMT S — b
DI S A SR B ) YR T J7 15, AT RE X X L ik
R AME R FNIGYT A —E M, Eak FMT X8
A I B AR AT A B, n] LGB AT A
THEBRAKT- | BRI VS 36 1 e A P e AR P L TE B
Y1 IR IR 38 T FMT 76 & B BE 22 i ot b
(1) 1 T RE o

1 FMT EARHNEZERTE

RAE 1700 AERT B O R & 2 )y A L T A
FIFIBITEY T CEEEAIEER ;16 A,
ZRE(ARERNE ) Wid 8 1T A ZEAE G 07
PR 17 A FMT 585 B 22 400U 3697 ) 4 8h
YA 8 BB s % ;1958 4F , Eiseman %577 %
FE(EVE R B 7 IR B S5 A 5, 9T X FMT 247
T 1983 B — R HGE FMT FH 36 97 X8 4E 4%
&Y ( Clostridium difficile infection, CDI)*'; 2012
4F, Khoruts %5 il 52 AR EE 2= EH FMT 697 &
RNE CDL WHEFERRHER 5 1%, o FMT BOR 3 AL
AT 2% 2013 4F, L EH Q0 2459 I R E T
FMT @97 CDI 53« PRk H AL BUR , A
FUVFT FMT 7E CDIIRYT LA 52017 45, BRI
FMT &I AR A SRS b B R =

2 FMT RS % ek il 7R ) 2017 4,
BHZEZED2 ok E T 3R E 3 FMT A (1 bR v 72
B MRS R ML BEEAT T IR X
X% FMT fiz AR R AT S5 L,

2 FMT B9 AR

2.1 FMT AFiarmERX &R

i 1 TR AE S A 2 51 & W 1 JER e i) DA
FMT 723697 Z Fh i i 29 L R B I3,
Khoruts 2533 X} CDI %5 A oo 45 W% 85 0E 47 FMT 36
I7, BB I RS IE RO W e R A AR FMT —
A H J5 B FE R AMEAR B I R B, 7S H J5 3%
L IE R EAS, Yamazaki 255 FH g msms B 70
FIRITHIES | I R AE IR B A5 B 2 i (R B %,
FEPRIN R, XoF 26 48 A7 4G I J5 & B U IR TS R IR
CDI |, 65 WF 5% 5 1 (e e 20 A% 1) 254 4% e 45
SRS FMT, 3242 FMT JAYT 4 d Je 15145 11,
H10MHNEE EMS, Wang D 3E 139 4478
B R E AT FMT, &0 KA ST &2 B FMT
JEAT 20 A IHERE S g R B i E R
K A TR AR AR E R RN, A AN
B SN FB B I DR R 56 R I IR 22 i %43 il
H 45% F1 20% ; A HH BN BRI ) £8 5 A I DR s g
NG IR & f R 43 9 M 75. 6% F1 63% ., A W58 4R
T X7 M 45 I 96 Ao B R AT FMT 5 — %8
ST AL, B IR 1 B 22 iR, B 2% R A5 B K I 4k
FEP90% Mg By ¥ 4F A AE (rritable  bowel
syndrome , IBS) & 7E FMT Ji5 HEAH 1% 0 15 21 ol 35
JE Rk R 60% B ETE 9 ~ 19 N H NIREE T
fEREsE ) ZIAFITIN N B R LS R
TE P VML 1T BB 38 1 0 B B R D RE L
[ i i 3 -Ridh | 375 % PRGBS g 47 20T
2.2 FMT B T#MRIIETFIFEME X EERE
4=
2.2.1 WHiEEBES S RGN

Jo i i A W AE IR Y AR R 22 R G ) BE R B
T A & EEAEH, 5 J6 R & R AR (specific
pathogen free ,SPF) /INERUFH L, JC TR /)N BRASD I ik 7 s
BBt FMT #8570 U i 8 o R RS A
FNTCH /N U TE P 52 /0N BRI G B i 35 17 1
TR | 20 N /7B 1=K 7 G2 L./ b W LB 2PN, C e 1 [
B RE A FEE BT, B E RS TR
“ i - 38 -l A T L A R IR 5
VAT ISR B R AR Giada ZF
¥ 1BS B B IME U E IR AL 45 O/ N, 3/



126 o E SR SRR 2019 4F 2 A58 27 %58 1 ] Acta Lab Anim Sci Sin, February 2019, Vol. 27, No. 1

S A B e W I 35 A MR B N, 7 A R
TGN, HIBS 8 iy R TERE R 2/ VR L (/)
FRBLH 2RI AY « 2087 SR, BFSTIIESE, IBS &
(R EAE AMAEIAE S5 Be G A 06 X R 18
FEFE AR W nl BB 5L IBS H 38 I & A R il [H
RZ—, HPIES A 7 % 8w LRl
R A TE R, I A A A ) X K — e B & A T
RE g HEEA
2.2.2 I ERES SR

RE S 2 AR AT, 8 R P () A A 18] ) P
WRHAE R E 2R I 2 BRI R AEHL
il B e D RE S | & AR AR AR s Y L A
AR5 5 38 BRI JIC T B e AR ok B M, IS TR LB
ST RERER & AT RARESE LB, Wil ik i
T VA 55 R AR A 5 5 R (an PR s S s i IR
T RIRE 124K B (AN ) T R
IRVEFTALIARRE B DA, TR 1 A D B R 3 DN o
P AP 15 W 8 B A R A Bt s a2 4, 1 A5 40
AT 20 TR 7 ) DA s RS A B A 375 S SR A N 5 |
EAFA I — e o 4R, il R A
AR S IR 0 & AT S

YT il 2l R 5 R b 22 MR AN AR
YIRS R 2, EMT AE A — b LA 38 2k 9 b
] AT 5 1%, T REXT 1 B8 99 TR A 58 AR YT
HA—EMNHE,

3 FMT EEHIHREENE

LBl A i A A — A I A R E AR A G
SRR, i N R ) 4 B RE R i R R G
R AT ELAT R H RO R 52 0, O 1 R
oS 52 7 A BRI, R FMT HR G4l i
S R 15 B, T RES B2 e i
PPERGT MR TR RE I 0 H Y I3l 3L AR T
PRI RENE & & B W 1 (B AKF I T 52 = 4
FHHAL RSP 19 A 7 PERET . Cheng 55" R B,
174 FMT J& T HEs I e Y i 2 BEVE RIS
HET 2 WA P04 5 O A Qe A v i o o
Biti. AWK I FMT 0] LSS 3 AR A7 5 1 18 T
TESSHG (8 T I 2 T, DA TG B85 4 4 i 3
FE T TR AT By T RIS 5 S AF 5 -4 H O
AR AR RAR B L TEB B0, S B By
THA . g A A B T i 1 AL, e R
fue AR AR E AR g ziE
TEBOL B 45 2R T R AR A R, LA
VEFHZRBL 15 32 22 53 Pk 25 D SRR 24 7 i 2 T 1Y

KR Mz N R A AR h g 52
AL A & A B ETT R R R EY R
REH A B IR E B i FEE FMT 5254
WA R FEVE T HLERAR AL, {2 AN AT 47, H 0T REAE
T 2 R VE B E R LT, A B E N —
P 24T Bt UG R AT 36 MR 15 S5 588 L R

FPTA: 215 & B9 T 245 1 B it 24 Pk BOW 7 1 1%
B b A Rk N BmIR5Y bk RAE
FHO R IEZ W AS R Rk, SHRPiTAE R
PR BHOIMEMZ2BEAFEEZ XL, FMT
AT BRI Z R & POk B A REA 7T Z 40,
Victor 2500 58 1o ZE B AL AR 1A T T AR XMEAR I Y T 5
T 95 A2y tEFE A JEHIRIEBR T — 2L 511 R AH
RIS 240 PR T ) 3 B - T e T T s 5 )
ML IE X3 FMT A] GE R h B 1% 1718 £ 6
it 25 1 200 TR 9 vk, R E SR R p AR R
JH 3500 B 22 5 24 14 1) 281 A ) B T i 2 i 3R
W W Al 25 A T i 3 R R O A R 5 | RS A5
)5 75 Fl i 8 e i B R Y ok i &
FMT Il RAF 5T $AE 0 A RAGIE 40 26 B, 5544 iz 3l 1E %
TRA WA S35 T 1 18 A A 25 L AE OC B 1B B e A
B, DB BB w A o, SR 2SR A+
AP ST SRR 5 & sl 38 el AT A, B
PR —FAXT A AR E R F B, 1T
B7 1A 18 PR 22 ELAH SC B
4 FMT A TEHIHHAEEZR
ER=E

H i, FMT B H T 3 $olk i 75 2 A 20 xE
AL, A FE AR AR 38 5 %) 977 326 | 45 24 07 XA RO 2 L i
B DT Ny 1 7 o i o N ) N 10 s 3 P
FERARNZUWT . (1) FMT & — PR G EBi o
2, FRBAERY A 41 DL Bl v RE Wil 40 5 B AE
B EHET SR . (2) PR i e TR
BERTREDLEE FMT BTG YT , (H R G = 5 30 v
BRI A, A B MET , (3) FMT (%
PR R — R, LR H S 32 AR mT e H B
ANidE N, anAke 8 R TS | E kR B 0 oY
D KPEIE RSB ZRE s BRI
R, H R R R B H AR Kl e bR e, 2t
AT AT s 2 w4 st 4 A EC A 4 5 %o A2 Ak e
i BRI IS AN VEAE B IER B & R AN E
B ORIE ST FMT J5 X 3 77 b 2 S AR %
SRR A EW ., Wi, — 771, FMT
T3 WA 7= R ) 2 B Sk AR A A A R R AR S A



rh E SCR Eh WA 2019 4E 2 HEE 27 %55 1 Acta Lab Anim Sci Sin, February 2019, Vol. 27, No. 1 127

i e b v LAV /D B0 TR RN 25 R0 R E FMT 3 72 rp
(028 AR | Peiske ) Bt A I - Y ol T aod A R
SyEREEZGYIR DT S (e dn, SPF Sh¥) |, LARE 32 1K
YOTERBUE R MR G Y, S — T, ImiE
PR — > 1 A 2 4120 4 B L3R R Bl RR A AL 1 2
FBER, E R AN BE 5T 4 1 DR R N — A
AT — R R e TERIE G I AR o B R
SERAESC T FMT A 3500 15 B A 35 K 1 i s 19
A VERBOE , iC S Z AR 2 FMT J5 411 R AH 56 I
N, BLFE 5 Ab A0 i O R AT ORI R X T
FMT FEHLAG % A RO 0 e ML i ot A
HEMS M,

W 2 e 3 S PP B R (9 & J L 4N 2 16 s tRNA 3™
b 5 SeS X R 2 N P e a0 AR S T eda o
BT AR N AT 20N 18 A )
PIRGEE , BeAh, 50 M7 TF B0 58 38 FN sl P 155 50 (14 4
KA B T IR A R I M T8 38 A 25 R i B0 B9 B
B, IF 42l FMT RSB ia 7 LR, Ea
TG FIAIAE Y £ 1 T2 225, R IR I B b I
ENTRIIIEE , KA B A R A9 AT R B [
YEIRIRIT B A PR R A, AR AR IR YT R
P fEs E1ER

5 #iE

Wi RS FAd R R E EEAEH, LUg

TH PR 2 R AT AR SCBE B I B R B, H
I, AR e FMT FRifefl RIEAL e PP 55 R]
A, 3 7S i T TR R A A R e e A AR
FIHLE , AT MCHE A58 2 FMT B9 G B AR, Xt
it — SR GE FMT 3097 AR s P A OGP B
AEEEL,

& % X #i(References)

[ 1] Ley RE, Peterson DA, Gordon JI. Ecological and evolutionary

forces shaping microbial diversity in the human intestine [ J].
Cell, 2006, 124(4) ; 837-848.

[ 2] Whitman WB, Coleman DC, Wiebe WJ. Prokaryotes: The
unseen majority [ J]. Proc Natl Acad Sci U S A, 1998, 95
(12): 6578-6583.

[ 3] Kau AL, Ahern PP, Griffin NW, et al. Human nutrition, the gut
microbiome and the immune system [ J]. Nature, 2011, 474
(7351) ; 327-336.

[ 4] Mackowiak PA. The normal microbial flora [ J]. N Engl J Med,
1982, 307(2) . 83-93.

[ 5] Candela M, Perna F, Carnevali P, et al. Interaction of probiotic
lactobacillus and bifidobacterium strains with human intestinal
epithelial cells;: Adhesion properties,

competition against

enteropathogens and modulation of il-8 production [ J]. Int J

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Food Microbiol, 2008, 125(3) . 286-292.

Groschwitz KR, Hogan SP. Intestinal barrier function: Molecular
regulation and disease pathogenesis [ J]. J Allergy Clin Immunol,
2009, 124(1) ; 3-20.

Ma N, Guo P, Zhang J, et al. Nutrients mediate intestinal
bacteria-mucosal immune crosstalk [ J]. Front Immunol, 2018, 9
(5): 1-16.

Cheng S, Ma X, Geng S, et al. Fecal microbiota transplantation
beneficially regulates intestinal mucosal autophagy and alleviates
gut barrier injury [ J]. mSystems, 2018, 3(5): 1-19.

Vollaard EJ,
Antimicrob Agents Chemother, 1994, 38(3) . 409-414.
Carman RJ, Van Tassell RL, Wilkins TD. The normal intestinal

Clasener HA. Colonization resistance [ J ].

microflora; Ecology, variability and stability [ J]. Vet Hum
Toxicol, 1993, 35 Suppll: 11-14.
Xu MQ, Cao HL, Wang WQ,
transplantation broadening its application beyond intestinal

disorders [ J]. World J Gastroenterol, 2015, 21(1): 102-111.

Bennet J,

et al. Fecal microbiota

Brinkman M. Treatment of ulcerative colitis by
implantation of normal colonic flora [ J]. Lancet, 1989, 1
(8630) : 164-164.
Borody TJ, George L, Andrews P, et al. Bowel-flora alteration ;
A potential cure for inflammatory bowel disease and irritable
bowel syndrome? [J]. Med J Aust, 1989, 150(10) ; 604.
Wang H, Cui B, Li Q, et al. The safety of fecal microbiota
transplantation for Crohn’ s disease:
study [J]. Adv Ther, 2018, 35(11):
De Palma G, Lynch MD, Lu J,

Findings from a long-term
1935-1944.
et al. Transplantation of fecal
microbiota from patients with irritable bowel syndrome alters gut
function and behavior in recipient mice [ J]. Sci Transl Med,
2017, 9(379) : 1-14.
Wu WL. Association among gut microbes, intestinal physiology,
and autism [ J]. Ebiomedicine, 2017, 25(C); 11-12.
Biickhed F, Manchester JK, Semenkovich CF, et al. Mechanisms
underlying the resistance to diet-induced obesity in germ-free
mice [ J]. Proc Natl Acad Sci US A, 2007, 104(3) : 979-984.
Muccioli GG, Naslain D, Biickhed F, et al. The
endocannabinoid system links gut microbiota to adipogenesis [ J].
Mol Syst Biol, 2014, 6(1): 392-407.
Gao B, Bataller R. Alcoholic liver disease: Pathogenesis and new
therapeutic targets [ J]. Gastroenterology, 2011, 141(5) ; 1572-1585.
Mutlu E, Keshavarzian A, Engen P, et al. Intestinal dysbiosis:
A possible mechanism of alcohol-induced endotoxemia and
alcoholic steatohepatitis in rats [ J]. Alcohol Clin Exp Res,
2010, 21(20) ; 1836-1846.
Karlsson FH, Tremaroli V, Nookaew I, et al. Gut metagenome in
European women with normal, impaired and diabetic glucose
control [ J]. Nature, 2013, 498(7452) : 99-103.
Qin J, Li Y, Cai Z, et al. A metagenome-wide association study
of gut microbiota in type 2 diabetes [ J]. Nature, 2012, 490
(7418) : 55-60.
AL SERR AR A4 25 7 PE AR Wl TR R R 2 &
HISZIR [ D], WVTR2:, 2017,
Yue XJ. Effect of fecal microbiota transplantation on growth
intestinal  microbiota and  intestinal

performance mucosa



128

[ S2 6 Zh 2448 2019 4F 2 A28 27 555 1 8] Acta Lab Anim Sci Sin, February 2019, Vol. 27,No. 1

[25]

(28]

[29]

[30]

[31]

[33]

[35]

[36]

[37]

[38]

development of piglets [ D]. Zhejiang University, 2017.

Hu L, Geng S, Li Y, et al. Exogenous fecal microbiota
transplantation from local adult pigs to crossbred newborn piglets
[J]. Front Microbiol, 2017, 8. 2663-2679.

Zhang F, Luo W, Shi Y, et al. Should we standardize the 1,700-
year-old fecal microbiota transplantation? [ J ]. Am J
Gastroenterol, 2012, 107(11) : 1755-1756.

Borody TJ, Warren EF, Leis SM, et al. Bacteriotherapy using
fecal Toying with human wmotions [ J ]. J Clin

Gastroenterol, 2004, 38(6) : 475-483.

Eiseman B, Silen W, Bascom GS, et al. Fecal enema as an

flora .

adjunct in the treatment of pseudomembranous enterocolitis [ J].
Surgery, 1958, 44(5) . 854-859.

Schwan A, Sjolin S, Trottestam U, et al. Relapsing clostridium
difficile enterocolitis cured by rectal infusion of homologous faeces
[J]. Lancet, 1983, 2(8354) . 845.

Hamilton MJ, AR, Sadowsky MJ, et al.

Standardized frozen preparation for transplantation of fecal

Weingarden

microbiota for recurrent clostridium difficile infection [ J]. Am J
Gastroenterol , 2012, 107(5) : 761-767.

Vege SS, Ziring B, Jain R, et al. American Gastroenterological
Association Institute Guideline on the diagnosis and management
of  asymptomatic  neoplastic [J1.

Gastroenterology, 2015, 148(4) . 819-822.

Cammarota G, laniro G, Tilg H, et al. European consensus

pancreatic  cysts

conference on faecal microbiota transplantation in clinical practice
[J]. Gut, 2017, 66(4) : 569-580.

BAZE, PR, B SO, A5, TR E IS S RUE MRS R BOR Y
PRUERRIFIIR [J]. T ER B, 2017, 53(8) @ 1-4.

Hu J, Xie CL, Tang YM, et al. Standard procedure of fecal
microbiota transplantation in the pig in China [ J]. Chin J Anim
Sei, 2017, 53(8): 1-4.

Khoruts A, Dicksved J, Jansson JK, et al. Changes in the
composition of the human fecal microbiome after bacteriotherapy
for recurrent clostridium difficile-associated diarrhea [J]. J Clin
Gastroenterol, 2010, 44(5) : 354-360.

Yamazaki Y, Kawarai S, Morita H, et al. Faecal transplantation
for the treatment of clostridium difficile infection in a marmoset
[J]. BMC Vet Res, 2017, 13(1) . 150-155.

Andrews P, Borody TJ, Shortis NP, et al. Bacteriotherapy for
chronic constipation-long term follow-up [ J]. Gastroenterology,
1995, 108(4) : A563-A563.

Collins SM, Surette M, Bercik P. The interplay between the
intestinal microbiota and the brain [ J]. Nat Rev Microbiol,
2012, 10(11): 735-742.

Grover M, Camilleri M, Smith K,

anniversary. Postinfectious irritable bowel syndrome: Mechanisms

et al. On the fiftieth
related to pathogens [ J]. Neurogastroenterol Motil, 2014, 26
(2): 156-167.

Braniste V, Al-Asmakh M, Kowal C, et al. The gut microbiota
influences blood-brain barrier permeability in mice [ J]. Sci
Transl Med, 2014, 6(263) . 263-274.

Erny D, Hrab& de Angelis AL, Jaitin D, et al. Host microbiota
constantly control maturation and function of microglia in the CNS

[J]. Nat Neuroscie, 2015, 18(7) : 965-977.

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

Wang Y, Kasper LH. The role of microbiome in central nervous
system disorders [ J]. Brain Behav Immun, 2014, 38(5): 1
-12.

Collins SM,

microbiota and the

Bercik P. The relationship between intestinal

central nervous system in normal
gastrointestinal function and disease [ J ]. Gastroenterology,
2009, 136(6) : 2003-2014.

Liebregts T, Adam B, Bredack C, et al. Immune activation in
patients with irritable bowel syndrome [ J]. Gastroenterology,
2007, 132(3): 913-920.

Turnbaugh PJ, Ley RE, Mahowald MA, et al. An obesity-
associated gut microbiome with increased capacity for energy
harvest [ J]. Nature, 2006, 444(7122) : 1027-1031.

Cani PD, Bibiloni R, Knauf C, et al. Changes in gut microbiota
control metabolic endotoxemia-induced inflammation in high-fat
diet-induced obesity and diabetes in mice [J]. Diabetes, 2008,
57(6): 1470-1481.

Biickhed F, Ding H, Wang T, et al. The gut microbiota as an
environmental factor that regulates fat storage [ J]. Proc Natl
Acad Sci U S A, 2004, 101(44) . 15718-15723.

Gensollen T, Iyer SS, Kasper DL, et al. How colonization by
microbiota in early life shapes the immune system [ J]. Science,
2016, 352(6285) : 539-544.

Gaggia I, Mattarelli P, Biavati B. Probiotics and prebiotics in
animal feeding for safe food production [ J]. Int J Food
Microbiol, 2010, 141 Suppl 1: S15-S28.

Haller D, Bode C, Hammes WP. Cytokine secretion by
stimulated monocytes depends on the growth phase and heat
treatment of bacteria; A comparative study between lactic acid
bacteria and invasive pathogens [ J]. Microbiol Immunol, 1999,
43(10) : 925-935.

Ley RE, Hamady M, Lozupone C, et al. Evolution of mammals
and their gut microbes [ J]. Science, 2008, 320(5883) . 1647
-1651.

van Nood E, Speelman P, Nieuwdorp M, et al. Fecal microbiota
transplantation; Facts and controversies [ J ]. Curr Opin
Gastroenterol , 2014, 30(1) ; 34-39.

Leung V, Vincent C, Edens TJ, et al. Antimicrobial resistance
gene acquisition and depletion following fecal microbiota
transplantation for recurrent clostridium difficile infection [ J].
Clin Infect Dis, 2018, 66(3) : 456-457.

Casewell M, Friis C, Marco E, et al. The European ban on
growth-promoting antibiotics and emerging consequences for
human and animal health [ J]. J Antimicrob Chemother, 2003,
52(2): 159-161.

Schokker D, Zhang J, Vastenhouw SA, et al. Long-lasting effects
of early-life antibiotic treatment and routine animal handling on
gut microbiota composition and immune system in pigs [ J]. PLoS
One, 2015, 10(2): 1-18.

Kunde S, Pham A, Bonczyk S, et al. Safety, tolerability, and
clinical response after fecal transplantation in children and young
adults with ulcerative colitis [ J]. J Pediatr Gastroenterol Nutr,
2013, 56(6) : 597-601.

[WFEBHA] 2018-10-29



