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Abstract With the development of the modern equine industry, stress caused by transportation, sports training,
changes in management practices, and disease has become an important factor affecting equine welfare and

health management. Traditionally, stress assessment in horses has mainly relied on behavioral, physiological,
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endocrine, and immune-related indicators. In recent years, the role of the gut microbiota in stress adaptation
and health regulation has received increasing attention. As typical hindgut fermenters, horses rely on their gut
microbiota for functions including nutrient metabolism, maintenance of intestinal barrier integrity, and regulation
of immune homeostasis, which are closely associated with host adaptation. Stressors may alter the gut microbiota
status of horses, while microbiota-targeted interventions have the potential to maintain intestinal homeostasis
and contribute to stress management. However, the relationship between the gut microbiota and stress in horses,
as well as the application of related microbiota-based interventions, remains insufficiently understood. This review
synthesizes current knowledge of the major stressors affecting horses, commonly used indicators for stress
assessment, the potential involvement of the gut microbiota in stress responses, and recent advances in
microbiota-targeted interventions. The evidence reviewed indicates that: 1) Horses are exposed to diverse
stressors during transportation, training and competition, changes in housing and management, disease, and
clinical procedures. These stressors can induce behavioral, neuroendocrine, immune-inflammatory, and
gastrointestinal alterations, with adverse consequences for animal welfare, athletic performance, and recovery
from disease. 2) Stress can affect immune and inflammatory responses, oxidative status, gastrointestinal
function, and intestinal barrier integrity by altering animal behavior, neuroendocrine signaling, and autonomic
nervous system activity. Microbiota-targeted interventions may support stress management in horses by
stabilizing intestinal fermentation, modulating microbial metabolites, preserving intestinal barrier function, and
regulating immune-inflammatory responses. 3) Currently, gut microbiota-targeted interventions in horses include
probiotics, prebiotics, dietary fiber, fermentation products, and fecal microbiota transplantation. Some probiotics
and fermentation products show potential to modulate inflammation, maintain gut microbial stability, and improve
gastrointestinal function during transportation or exercise stress, but evidence remains limited and long-term
effects and mechanisms require further investigation. In conclusion, microbiota-targeted interventions show
promise for alleviating stress, maintaining gastrointestinal homeostasis, and improving equine welfare. Future
research should establish standardized assessment systems tailored to different stress scenarios, strengthen
the isolation and screening of equine-derived functional microorganisms, and use longitudinal studies, controlled
interventions, and functional validation to identify the key roles of the gut microbiota in equine stress adaptation.
Long-term validation under practical conditions is also required to advance microbiota-targeted interventions
toward more precise management of stress in horses.

Keywords horse; stress; gut microbiome; probiotics; animal welfare
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Table 1 Major stressors in horses, common responses and microbiota-related indicators
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Note: HR, heart rate; HRV, heart rate variability; SCFAs, short-chain fatty acids; SIgA, secretory immunoglobulin A. The indicators listed

in the table are used for research evaluation of equine stress and microbiota and are not intended as clinical diagnostic criteria.
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i o AR T T B W e AR X R A R S e AR S
fEtE. sah Ml T hiEMERIELL,
i 73 3z 2l b F o b DG S A o A= W 20 5 1 AR EHIR
SRR A, 12 3 5 T A AR A 5 2ok A AR
O HE R Rk g AT AR N I B AR E SN G
. HoHp, Lachnospiraceae B} & H AR et T 12 ™
AW Eubacterium (472846 5 1 A W o #8247 7E
SRHEN X K52 B B v] BE E S 5 e ) BE
A 2 5 SR AEME N . BN
KRR, SRAE SN RN g 18 P4 AR AT S SO A
gty Je D ae s Ak . N, 25 1 48 B T 5 fd FE A A A
R =N (I o A a ol T W A
Firmicutes . Bacteroidetes 2 Proteobacteria 55 % B 1
T LU A5 725 Ak, $5 75 5 9 R A T i 32 P9 3R 08 AT i
SHIEMAESER Y, gL SR ALY B R
¥ a] 5| L VT g 18 AR A 25 A A e Y B AR T R
P& 7R 1 T8 A A5 R AR Ry B WA T IR A B
AE S B AL I TR Y7 5 1

SRSKE , B AT ST R A [ R R A
T RS R AR T RE AR AL, 22 B T R AL R b
518 £ R BT OCHK 73, X5 T OC B T RE TR LT
A= AR AR b K G AR I S N R R B AR
58t Z AR,
3.3 BpERAEST TR R =

¥ L A £ S A e 1 A7 SR O SR R SR TR B A T
3 2ok TR S A 2R A T g S rE SR AR
A5 5 N HGE N R R AL 2 s B
B Dy BE I T AN SN A B e g - ik AR AR A L
L DC R A SRR AL TR AR O I

B S IS R AR W s AT B R A
45 G T 5 TT KR AR e ) 5 2 T AR A
S o U S RO IR RN, BRI A
TIRE , 52 e oA P A i 0 A L5 i 2 R 2 1) 9 A
HAEH o B BTG T iR A 25 R 45 0 3 Y AL A A 32
BT N5 A0 MR SN B SR S A A,
DT AH SC ML ] TE 4l T A AT PR o g 2 B AT 3l A S
I T A B AL A5 7 A 0 TR ) o R R T s T TR
L, VLA B e TS R R R A R 8 L SR

i A O S ] T IR 1 2 AR D)5 Aok 5 AR W R T
KW AR U %8 #E I I R (Short-chain fatty acids,
SCFAs) A= M4 +7 & T fa i€ |, BRAR S o R A6 I 1k
N3 R SR B 2 AL AT BILIAR i R0 BRI A AR T
W2 v] iy g b Bz 4 B 4R IR BB O OO0 R R 0 AL AR
H % B (AMP-activated protein kinase, AMPK) , fi¢
HEP BTN R -1 M S P R S
%5 SCF As T o 17 25 1 7 1R 52 1A% 2 9 3 3Lk HE
% M1 P3(Forkhead box P3, Foxp3) BH & 45 4 T 41
M (Regulatory T cells, Treg) & M 40 M /i~ & -10
(Interleukin-10, TL-10) 241 & 1555 @ & B2 10 i
W) W) AT 3 3 55 A R 32 AR CAryl hydrocarbon receptor,
AhR)-1L-22 1 B 3 5 B BB A0 > . BRI A B)
T BR 1 g £ B (Lipopolysaccharide, LPS) %5 i3 4= 4
2H 43 5 8 iz B B, O 400 1 4% K F kB (Nuclear factor
kappa B, NF-kB) /i (1 4 5iE i K, AT R A 5 B 2
AE AL 4 B R NP R R ES . AT
TR A o M AR A RN R IR R R ARRE S, R
(RS OPVAL €Uk GEEE AT

3% Jmy 0 o 3 A FH A1 g T A 2 T 3 i i - i
Wz 525N EORT . 5 E A LAY
VR 28 VR T W b B Fn by R 48, I I e AN
AL NN 1 A e B S 2B 1T B U 1B = 2N 7
4 B FNAE A5 5 52 HPA Bl . SAM R 4t Kt & 17
92 S NE, T T Y R o T L L B e R AR E PR 1Y
TR < AN 0 T /DN B 7 38 3R B 3 9 19 HP A il 2
ML, 7R T R W R R RN RIS R T
SCFAs i nl i o gy - ik # 28 4 i Je AMPK B A1
E2 #8 2= 1 F 2 (Nuclear factor erythroid 2-related
factor 2, Nrf2) 45 i % 14 47 g & A At E AL B 8,
I8 /0 15 4 4 (Reactive oxygen species, ROS)FH & Al
R 2k 50 1 A0 BE B TH AR, NI A A T2 3 5 RE
THIR ALK & DA 5 vh 00 2% 310 5 1A
R AT AT 3l I GE AR AR A JTL-6 T8 IR R
E2(Prostaglandin E2, PGE2) , $2 & IV 5 % #F F2
SE M B b AR 4 R i R AR B DT PR R e R 1 A
RHLH Y BT HiE ST YR ek
AR5 B2 N 43 A 5 R AR Ay B AR 1 DG 3
L 00 A A 2 e B 8 TR U B SR A, ROk B
GENL LG G BRI 2 AR 2 B dE RIS 2
FHOR 5 I RE S AIE , i — 25 il b OC SR AR B S AR
) 5 R G 2 8] A B DGR BL R -
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4 BERESTRAEDITNZHEES
REERE

4.1 #mEH

i A TAAE 7R R B 4G T B R A AR R AR R
YER B G A s FE S LR AR S T ks b, 25
A TR BT AR R HRGE B B 22 HLRD Y T Y
— KTy, FE T g g S i A B
Yo ST o bl Y g5 A T 3 A AR FL R
B & (Lactobacillus) KU FT 18 J& (Bifidobacterium) |
17 3K W J& (Enterococcus) 2 # AT 16 J& (Bacillus) VA
K35y P B 223 A= W (Saccharomyces boulardii) 5
Z2HOR U5 T N s R R0 S U R R Y 0
FIEAEAT 8 2

ez SR T i, i A H R 8 X107 CFU
Yk 45 2F {4 1§ (Bacillus coagulans) GBI-30, 6086
TR W 18 DT oK 28 2R 495 | 25 1) 4 i 5 25 e 1 3 1 1
7S 2 J8 JE AT bR AR s B, 45 R L L T B
#b 78 2z gl Jm nr A AR HE 4R B (Clostridioides
difficile) &Y , H SAA [ 11L.-6 Fl PGE2 7K F A% , 42
NI B PR TT R AT DU I8 B R 0 ARRE B A ol
9o JE TR 2B K ORI F RAEFE AR K Z M AE R . T
ZEARAT R 42 Ak B R R S v A FHAICR AN
(D =W <

T PR B2 25 2 TR TE B W e AT AR A OC
&5 W B B G T T R T R A T
14 VT 2V i 25 i ¢ B BEHL 3% 52 35 2 14 d 19 22 Jgt 5
SR TIEYE S, boulardii, #b 78 20 AEAF Be 9 1) B g 1
PR Y T RE R R S B I TS BRI AL TR
KA MRAEA R h S B AN R 45 2R, o5 — S i
B PR X IR B g A 21 D it TR 24 W) AR O 1 R TS
(Antimicrobial-associated diarrhoea, AAD) 5 G | X
HARWE S, boulardit 1 2 Wi RAE R 5, )84 5l 56
55 3 K AT AN 58. 3% My b B A T 2% i b B 3R X BE
S (S N[y G V= T I o NS S NS 2
W R0 BEAE TR R SRR AR B O B 2 R
S. boulardii 1F R 21 B I 9 9 WK 52 1 14 i 18 i Bl
il 38 AN W 0o 5 A A A A AR AR L R RE
PTE 2 AV b B L3, B HRE R & 90 H A7
TE Tt 245 55 DR 7K P37 8 U {5 BB B F 84T o S 4+
HE 2R AN AMBTRIARTT .

i #5 AR T A A A ROTE AN [ A

P T AR PE AL L A B 9T A BT A 4 B A AIOR
FEANBRAR . B 9T EOKF 72 D i R B AE 4l B Ay A BEHIL
B R IR B, a0 4 3% 2k 3 A B H kb AR 4 B
FL AT T K Bl W) BB AT L M (Bifidobacterium
animalis subsp. lactis) W 22 TR BRI 45 8 B W4
RS S A R TC 3 2% S, H o AR TR 2 R AR IS XL
W T e O o HL e 38 WL 4 B 114 36 4 A A ) 41 43 A
875, 2 500 oA 88 L AT B RSB A Y A X
JE Al R 03 OE TR R o 25 B T RV R VR 4 A0
GG BRI B A 40y B £ g TR R AL T PR T
Wy Bt , A0 U T bR 09 8 R B G V& 2800 TT RE 32 B AR
W T AR R TR0 D 78 TR o B TR R S

MAKRE, SIC A RMR FEED TiE3)E
PRI M 9 o i B v o7 RN &) i S ) 45 v T 3

oA AR MR TR E 45 2, LR W1 RN 2F 64T 7 2 1l
SN 3 2 0 T 40 i 15 g fdt R Ak RS B AR H
I AT A7 76 TR MR e S Mo R i N — L A e
AN B R A2 ) R RN A P A% R 2 i B A () A
R 95 L A L LA AR 2K ST I AR R AA 3 5 Ok AR
it AN E G B8 5™ i 2 A A HE A
4.2 HETL.FETLEBERFH

w5 B0 A AR T S G B AR 4R H AT S 4R R
5 R0 o i B 4 3 T BT R S VT o, HLh B A ik
43 € FH T A e RE ERCRD ) H B B DG N
PR B R BA FR .

fit A TG 48 B e AR W g v A R O 7 A g
BRI T UG 3R b B 25 AR T
D3 A5 A B R o SEME L A S A T R T
EFUESE . TE A DT RLAR 2l 5 #h 78 30 g/d IR R
H .30 g/d H 55 ZE 0% s P & 45 15 g/d IR ) 20 d
f18 ) W, AN ) A 4 R W 3 TR R A T AR R
FEAE pH 5 & MR 7 i 28 B S i TgA (T1gG Al IgM
IR Ty — 3R 12 VG B AT R IR 18 T I R 1 3R 56
iR, X Hy DG 43 i #h 78 10 g/d SR TR T2 A i IR R R
W10 g/d & BRI BR B (Enterococcus faecium) #J il
I 5P Al 28 d s IR 3R S Bl R i BR R Ak 3
L FREAR T 2E0E pH I 42 & 10 TE TgM /K F 364 it
FE R MRS AR . 2R A TR IR 5 R Bk
JEM A . 12 D8 3% 52 20 d % 0. 15 g/kg A b 58
FH 36 2 R S AL A AR SR SR BE RN 3 )5, BB R
TE 15 P A HE W A R T, 86 A 05 3 485 2R i s X s
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Jiga 42 T 14 2 W XS AT B, 3k 3% ) 5 DE i 1 mT 2% 1 A1
Wl INF IS 7€ S 25 i HL A i BE b i R
BL S TR 45 AR i A AOR 32 B R4 ) e RO
M A8 BR R IR, A RE DU 8 L 4 A on 7 2 ) 4fE S T

AR UK A AR TR N A AR DT A T AR
B IR TR A I BIL 2 BRE R i T A A T R R E
W) RAERN T S AR ARSI BV 9 T L A
A B R ) R AR PR [N B TS RO AR
A BRI A A2 TC R S5 i, AR B2 5 R AR SELL Y 4
i D W) B (EL 2 T W 2 L X4
RN B S Y G R ST E A i AT
JECHE 25 IR 9 DR o4 S ) R B 5T AR hy i £ it L

Ji B 27 2 WU S O RE Bl A T Ak A o 4 AR I
We B9 — SRR 23 o T O T R TR NN R AT 4E B
Az AR L AR AR B A7 10 2 2T 4E B 4T & 4 AR o0 E
SCE AR T T 8 B i A (8 S 2 R B A ) R
SER IR A P OL AL o 8 DR RUAF 1 A 1 56 3 A
ol 32 32 v T A s E A TR, e LT ARG AR T
DC 75 45 1 6 v A - 35 A0 i g o SRR, 38 4 R
N ol A e A TR S L T DR SR = AW e
B ] BEAT B T REARAT S RO R BT 5 — T
BEXS KBRS 4R IR B B AR v 4 32 B —
ZREACRLIEDRL , 45 58 % B 2 B AL RLIADRL G i 7 R &
AT 9 9 30 3R A5 G 6 (6] T AR IR AL UL T B — b
PR B o TR, 7 T g Rk R S B A S A
Yy st B A S ORIk i 2 Rt | S R ML R A
(R B ML 2, I B £F 4 w] AR A X Ah 58, {H i AN fiE
AR Al ) 77 A B

BT E L 44T R R TT S R A A I
T 3 B v A D % i LR T O B s LA R T
T3 AS BB Bk 5 AN A 20 W) s At 7 SR
5 N
4.3 EETEBEMRESY

Jei A 0 BB HE W ok R Ok T 7 W A S D HR ) B
FUE A R R, AT 32 B4R R T AR E T A AR s
i iz KB AR S YR E SR SR PR AN
) Bk 22 32 B I PR R IE 4

Jei R TE AR BE W 0 i 327 AR i B ROV Y TG A i
A Wy G B3, 5 4 A Y DO A T A LA T
FEE I HTA 5 45 A2 70 B9 DX e T R ORI T

oA W A B i AR oA R R, T
I RS T AE B W E N A R AR ST e AR
K5 V22 A P B R 4 R O T AT R B A I,
HE JH T I8 B8 S R R R A 7 DR A AR AN
FaE W™ o BERE R BE S JUE TR A0 B RE
By A A R I EE Y8 IS AR JT IS L

T TP 8% BE &% W 7 W) (Saccharomyces cerevisiae
fermentation product, SCFP) & — 3§ f Fiit 1 &% £ &
T AR A 04 52 5 B A W R T W 0 T B A
Yy 20 M BE 4 0y Bk AR ORI PE R BT . A DRz Fa
DO R AL v S sk 2 (5 2 ) I 43 B & B SCEP
A FEH B e W S A ) o Z2 AR TR B B BN
TF2H RN Ty RE Y 0 1 728 AR IR o AR X AR, T
B KAk A 0 A A OG 1 3 I R B R R E
G R 5 Az oo A B T80/ 3B v S R 69
TR AR AR WA 35 TN AT 04 S B P AR 7

HC Al B T R U5 R I8 7 ) LT AR T S DR s
iz 3 N s B . TEIS i 5 s SR G R B
I T 3 2k 28 d 7 0.02 g/kg & b 5T K I 5
(Aspergillus oryzae) K T =W J& , ML 2% Wl VAR s oK H
PR B2 08 2 B S T R 4R S 0% AT
Bz iz s AW E R 00 8 B s g
%45 A T SRR E R T ) A L R b 4R R
H M Yy se i T BE T o

SV 5 A 70 B a3 W 1 A ok TR
Py 53 5 A S AT T T A A6 BT B, (A
T R B AR e M . T R U S
) 760 s 07 DR R A T R A L 3R A AR
HEDA AT 5 VP, LG AR 4 A e 32 S ST
VR F6 b T 25 5 8 L n] SR 2598 A R T & H TG
Jof B AR HE A L O 5%
4.4 EEBEREMBESTE

55 A BT R G A A7 EE A LG, JE R B A (Fecal
microbiota transplantation , FMT) & % #E A3 4> & 4
B Il PR 52 B, 22 1T T IR TS B H A 18 i 95 s, {HL
7 RCUE 4l | HE A G T K B AR R R 0 R E LS —
PR

FMT J2 K i B A 1% 2 58 Gl A= 00 A o) 7 A2
HFAZEEHEREAE TR, FEZHT
I TR R R 2 M TS R 9K 2 A I K
S FMIT 3K R JH BT B 43 04 2% 58 ok i s
25 U U8 5 30 o S A SZ AR A O 2 e N R BR
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UE A e B 25 T s A R
o 38 95 SRR G B AR FMTYRITAE S Ierh 2 4
BRIz W AR AR T D AR IR S T B R4
ROR TS VF 20 T B B R IR YT e S W R S
1l R AL R TR R Y A R BE A T R T (A A
B XA e 715 Y [n] Jo M BT 5% oK & B FMT 78 36
6B PR A INF TR B K 85 B e A 3% 38 07 TG T KL
AT, FLAL B2 A B i R R T AT L I R
o 9] 18 9 1 R B8RRI 2 R L) 58 2 DL L 1% 45
AN REAIE B IZ 3 o8 . FMT 78 91 16 26 90 40 G B B
VA TR S BI ROCR (R A BR o gl e D A T Y A
W ) [ 45 H H2 52 500 g 1R 288 1l 4 19 B, JF R
BEL 1E 470 14 25 W 5 AR 1 T R AL AR AT O — T
B 24 400 % 5 BRI R R I s, B i FMUT R 4
FMT AL 5] 2 58 1 i fE A2 A, B0 WAk 028 1
AR S i A 14 Gl 2 0 2L, PR O AR S 4R 3 e PR
S0 A0 T R R B R R A R s g LR
FMT M RCR A AU T F A8 &, 38 52 B Ak 5
il #7424 I AL 2 A DA TR R R il A A
R R 0 .

B FMT 8b , [6) i) & A 05 B L A 43 A & B2
7 R S R R A B T S DR R AL H A
AN FALHE 5 A2 W AT PE . — IUER X 12 D {g BR
oy fF 5% % 22 84 d #b & = Bl 2 BE RLAT I
(Lactobacillus rhamnosus) NCIMB 8010 . LR f Bk
B (Pediococcus acidilactici) NCIMB 8018, B iz £k
B (Enterococcus faecium) NCIMB 11181 }& H & [
77 ) Rl 1 7R 2 SRR TR 2 A rp R b TS T R
ok W 35 B0 A R 2 R BB STgA AKCF
I TR W, A 7 e S B N RCR AT AR
VAR L BIFSE 48 W R E T B R A R R R BE Ak
P = B A 2R

L CA NI, I E MRS T IS & WA
4 L DG felt J5E R 285 F0 2 figk 1o 380 S 0 1Y) BB 5 7 ]
AN TR 155 W 59 A FH AL 3 PH 37 5 B A 48 BR TS
FEAEZE 5 MRS N A B WLk 2,

5 HEIAREFEERNED

JUE A BE T R W i 18 A S S S IL R
(6] 77 75 S Hk , R U A3 Ak T SR R B B, i R IE i
ML) A A 310 52 B B2 B 98 BE B TSR &R . BLA B
FE 2 T R AL Al A ) 25 S K dE EE SR

AR A 3 Hr , o 5 o D) 8 T A B R 5
i 2 U 4 T 2 T A PRR OC R IROR 2,
oK ST B B0 B 2R 2 R A I DL R AR A, LA
Yy Bs B A R R AR AR R R SR R R AR O
A58 A AR I 4 X B AR AL, 22 5 RO 1B 0k ) %
B 2 R TR IR A R R, IR T T
o e R B R S UL U S TS LR
[ i 2E B BE R L g A oo B Al Bl A 2 o A
TR R R TR A FAIL A 50 kK P R E 3 5 7 T sk
Z o bR, S BON R E ST 45 R 2 8] Ak LA A, R
il 0 B Sk RS W N o BRI 2 Ah B BIE S
20 AE RN T 5 B B 5 2% PF R TR S8 P A 7
(1 5 UG 52 3] i b AR IS IR KOE i 3R 7 2R AR
Wi 2R 2 22 B IL R B2 e, T I 45 0 R 0 L sl 2
PR IR BB = o XP TR B 2 A RS
O3 BT SR X6 HR | BOIR O T A A T BE AN OT K
i A 4 S s B T T B9 ) R (E R AT 32 3
LAVEEAN A B R v B S PR A A SR
R P, 2 AT R3S T BUE B VR
AR A O P AT I ML A A B N T BURCR O
A A G — K S B B AIE 40 A FR A [ R, A Ok
5 205 2R 18 M LA S5 B2 28 1 05 s 40 G A 32 4
HHLBEACHE) o

6 E =2

Bt & ol AR A ST ORI & 8 il oA 5
Ji A T A Y T R AR T 1, R R BF 5T N
— BN 2RI 2 YU RS BT R R R
A QAL B S K pd AR BUBOE TR BT A
Yo meds DA™ W 5 A 32 NOE I 22 [ A 9 1
P 265, 4 S A9F 5 e TR A AR OC 1 i 3 1) D RE HIL ) A A
Az o TRl N oL T DG AS R 22 S A0 N 3 R 22
S, LR TR TR O e T A TR R A BEOR ZS
PR 1A R B i AR 25 T PURICR PP A B Bk 2 A
AL o AR TR S T A 7 I O 5ik B U5 2 BE ik
A M BT URAZ L 255 T BR D RE AR AR L 22 A L
A T 8 S8 R BRSO R KR 2
R 552 B 17 P 46 E HE AR S PR AN S HIYE B e A, BE R
R UETE F7 L 22 427 53 B FIRT RE AL I e AR 1 & g
R KT HE— AP PR A 08 5 5 A R b gt B A
HA A5 BB, S B DU AR I 48 T R £ B A P 4R 3t
SEIIAR ME A B S
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Table 2 Gut microbiota-targeted interventions in horses: current evidence and limitations
S AV s e
;%ﬂﬁif Representative WAEAE FEARH ) R FR
. cans (,) component or Potential effects Main advantages Limitations
intervention
product
Lactobacillus . W AEERE R O B A B T E 5T VR EA R AR AR R AR A
ey | Bifidobacterium . iK% RAETEAR ; filh, 3F © #E A HR 3 B B K 0T SR S vk AN IR T E ARG
Probiotics Bacillus . e B B AR B il E A P S B DARR RN R 8O BB, 4 S N A
Enterococcus %5 5 e T 16063 Hs R g g lLomot) g L02-66)
e A Z I DL RO K, H AT
. o PERREEE g gn e W R R0 R0 B
s A2 0 MR H#E T W1 R K 8, o o A e ) e A .
Prebiotics M A5 S IR L G s FERRSE ;0T 5 HOMROE A G 8 I R AR B S 0, BE 6% B 355
‘ ‘ ool WM R BE MR W R AROR R e 2 ST
H ,f/E}:HLGT-w
T B S TR 5, B B
e BRI BESMREAE: e AT A R PO B B
ISR EE Y P A S S TR T T S Vs L
Y B e . FH bl 170 A L5, 5% B
I 52 BBl 5 9 R ] 5 LR e 7T
4 35 5 I kW T A BB Y S T 4 A A A
P fr 4 AR YRR 2 RE B BRAR N AT O S LA, E AR B SEA ROR AZ 2R R IR L R &5 Al A AR i
I;ie:a; /fiber AR ] R B R ORI SRE BRI T4 Ty g, 3R BT A g & AT 4 A
Y £ 4 ¥ R B AT HOIIEWERLZBENRE Aid oA
jq[sz. 73-74] ﬁﬂa”z' 73-74]
Je& T 3B B AR A T T ),
TS HiA 2 s RS B USRS B A7 £ ok AR I IS B0k A R W A
JRETT 4 4 S(:I;P ; VA R IR s SR IS I8 B S N OBT AL e Rl AR B T R R S L A RO
Postbiotics Eﬁiék%fﬂ% SN T BEEE IR NMRBIE S B E A KO AR A g — |, BT SR
FE VAT G T PRI R A R R B R R H UE A B
P O B AT AR A A T
e W T R o A 1 07 % L BRAT I
S B Tt o SESTERE AR FLIE T BRI MR — 5 L 2 IR
L 7 B ;‘u\ IO |—|—H‘ i N ,’% N , i N\ T ; = ?& . N ?{3\,~ s e/ /\
EMT e Y L WA, CEMS SIEE il 25 5 M 2 LR £ R

47 [78-81
E[ 1

IR

S SRR S — BN B R E
4 [77-80]

1 : SCFP [ W Bk R BEr= 4 s FMT : 26 TR A .

Note: SCFP, Saccharomyces cerevisiae fermentation product; FMT, fecal microbiota transplantation.

7 4 it

U AR i T8 3 AR 3 T 9 T DG N A B 4 it
THRMBRUWA . RXRELE THEMESS
5 b TR 38 M N7 R 9 4 B AIF 5 T L A Rl
A R 5 AT RE B B0 T DA ARG fh gt R A B Y
PR AR, E 2 AT Bk = O DG B I 4 B

TR T AL A4 TR AR AR S T TSR I B e
P 0 52 P 00 SRATS e 2 — 25 BRI o o R IO 58 AR A=
S IRE AT 5 NI OF S, O S B AT R
T VU V7 Y0 PR i R P A A
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