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Abstract

Irritable bowel syndrome (IBS) is a functional intestinal
disease whose pathogenesis has not yet been fully defined.
The main clinical manifestations of IBS are irregular
abdominal pain, abdominal distension, and changes
in stool character and defecation habits. As one of the
pathogeneses of IBS, intestinal flora imbalance plays
an important role in the development of IBS. The vast
majorities of short chain fatty acids (SCFAs) are produced
through the interaction of intestinal flora with host diet in
the colon. As one of the main metabolites of intestinal flora,
SCFAs have the effects of intestinal barrier protection,
immune regulation, anti-inflammation, and regulation of
visceral sensitivity in the intestine. In recent years, with the
increasing attention to SCFAs, studies on the relationship
between SCFAs and IBS are emerging. This review
summarizes the progress in the understanding of the
relationship between SCFAs and IBS in recent five years.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Short chain fatty acids; Irritable bowel
syndrome; Intestinal flora

Citation: Hang L, Zhou Y, Meng YY, Feng Y, Wang YS, Yuan JY.
Progress in understanding of relationship between short chain fatty
acids and irritable bowel syndrome. Shijie Huaren Xiaohua Zazhi
2021; 29(19): 1102-1109

URL: https:/ /www.wjgnet.com/1009-3079/ full/v29/i19/1102.htm

DOIL: https:/ / dx.doi.org/10.11569/ wcjd.v29.i119.1102

T

W 5y # 4z -4 (irritable bowel syndrome, IBS)-Z—7#F &
FAHUR] 8 R T2 B A 8 T AP R R . AR AL 44 L
T R, HAR T B A AR MOR R R R K

2021-10-08 | Volume 29 | Issue 19 |



L. Fpid BB RAVE AIBSH REALE 2 —, EIBSA
A ERVHEERLFENAE. BK SR
J B2 (short-chain fatty acids, SCFAs)% &1 738 1 B = 15
ERBEELEMAIARR G F AN AR E AR £
F R 2 —, SCFASTE M P X484 4 4P i B
e, 2B, wE. AT AESRESEER.
LR, T E AATXT T SCFAs % i3 638 A, 353
SCFAs5IBSZ i) X Z $9FF AR KA & . KX AFiE A
4 % SCFAs5 IBS % % 09 BF 70k B b 4T .45

© The Author(s) 2021. Published by Baishideng Publishing
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FHETR]: BRI BR; W ) sk s A ik ) B

FZDIREE: 4244 i 5 B2 (short-chain fatty acids, SCFAs)-2 1
RPN TR T WL —, LA %y Hhia st fe
WY AR T Ak, £42 W SCFAsH) 5% 7T VAR R
Wi H B AL, B, IR T #ESCFAs#I R IR %o B
. 558 54z A 45 (irritable bowel syndrome, IBS)#)
JRIE & FLALR), A AT W I AOR S 77 IBS# FedF.

ERRR: 2, B, 745, S, TR R sk S SR
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03515
i 5474 Ak (irritable bowel syndrome, IBS)/&—#FfLA
PEgR - EIK . HEE ST AN S MR SO o IR IR R
B ThRe R, RIBSIE R R AR R B K
PE, FTLA™ B | B A TE . HaTx1BSH)
W R EREU DI, VXA bRE. — 56 FIBSH
WATIR I SR 13I8 BTTRRIE, 20 2Bk B R
29°99.2%; IR D GIVARAE, HERRELH3.8%. Ik
AN, AZIRATAE R B AR R £ 5, 2 0T 18-30% 1)
FEN, B oN1:1.4672 4™, IBSKEAT Ao A (54
B(IBS-C). EERI(IBS-D). BEARABS-M). K402
RIABS-U)IUFIE AL, (139 R i, AR % DI ARHE,
IBS-Mue s i WL AL iR 27 5 IV ARAE, IBS-DiX—
7 A EE R W, AR, o 5 RIUNIBS-C, 5
P B2 T 5 R BUNIBS-D,

O KEWFCIE L B R SIBSI R A H
5% FH5E G 17 % (short-chain fatty acids, SCFAs) 2 f7iE 17
M E BBz —, BG4 e IIRE . iR
SN RS G AT A IR PSS D) RE. FHIGE K,
IR LIRS SCFAs SIBS )26 2 B T BHfIBS (1) s
HLHIFNG YT #EA.
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N F. MEEHRSHSAFRSIERARVATERE

1 SCFAs
1.1 SCFAs#) & /R SCFAsEZLE FHIR &) vl K LT 4
55 B S AR A S5 W PR ELAE S T AR 1, BT
ST Tk A 0 AR T DA R 5 i 1) AR IR ST,
HATRIHISCFAs EEOFE IR, L. WK, =#T
. T SXRMKER. R, o NIRAT
R 5 B2 1 SCFAs B 8 11190% 72 471,

AR P B Jip 10 T B 32 200 N SR BE TR T ST
Iy ARFE T IR B [ X DU KK, 2 SCFAs ORI,
ORI B T A SO T AN FLRRAT B A2 ks IR
TR EREE T F R BRI ARG T IR T2 b R BE T )
(14938 55 EX BRI LR R B A . BeAh, iR RN 11
AR AT YL /DI, —Led B FT DL S R SR A B
BB E N KR IRY), X AE—EREEE et T SCFAsHY
/EEEE[H].
1.2 % SCFAs & m iy B & B 1 BT RERIAMLAE, N
RN SCFAsI A it 52 2 HoAth 22 Fh K 2R 152 . 45 i
B ApHAIEAS . IREIRIRI S i AR A, T &2
EEFSES

G, JERE 1 TRTRCER B 11O AN ) p HAD T 52 75 P
FAAEZE SR, HpHIEBURIN, 251 EEEs M rh PR AE B i
Ao TRRAE G I, R, R A N
TROEHEATHUENZ, 3058551 T RAERM
BN ARBOKEIRE T, gilrh T IR s>,
IR kS R S SR AN T R A AR L
Hb, TTE B SR SRR R, R K I AR
SRS FMEE R, 25 mSCRASI AR, 1 345
JS ST RE 7 ) S5 AN A I 18] R R SCRAS I AR st
A —E IS,
1.3 SCFAsZE W id P ¢ 2 it IUAT RV 78 B OGE LR
PR T IRAE B I E . ZBR AT LA4ERR iz iE N 238
JEf R, JEXE T RN R AE — e R R Y, T
FRA AT DA Bt b B A BB B, bR 5T .
AN RIS, SR RSB RAE T, TR A NS
NI AEL170% 1) e &, (2 1ERS 2 I (mucoprotein, MUC)#
[ 38 53 I ) bt T 5 4 B2 B A (tight junction
protein, TIP)[\FIE ALERs Iy b BRFETh e W71
T KM BT RIS AR i 180202 IR AR, BRI
V5 i A R L 0 A i SR I I8 S 8 DA A 4
I S A P,
1.4 SCFAsEMpid W 04 2532 Ao AE Al L) SCFASTEIfiE
W is, £ EAKEE FRIRFLIZ I 1(monocarboxylate
transporter 1, MCT1) MBI SR IR 12 55 1 1 (sodium-
coupled monocarboxylate transporter 1, SMCT1). MCT15&—

2021-10-08 | Volume 29 | Issue 19 |



Nt 5. REENRSDZAFSIERAVARER

FIH BRI )18 B 1, 7RSS W28 IS /MU A 45
W b R T ik, KA VEISCFA-H L4%18, F 8%
LA PIEARE"". TISMCT L2 —FINa (R B i A
JEIEER A, ARSI b R TR, kA M SCFA-
2Na'[FEREY, foeftia T, HUORHIRA LR, #
1z )5, SCFAsH] LA st A Z 7 b Bz A0 i N s BN
B RN .

SCFASTE W IE T R EAE R, F2 AL
()HEGE A B2 1K (G Protein-Coupled Receptors,
GPRs). 1E457H, SCFAsELE IGPRs = E AL HEGPR41 |
GPR43. GPR109A. GPRI164FIGPRA24E. T BT LA
RIL T4l b 2R+ IGPR41. GPR43. GPRI109A
MIGPR164; NE&RE S 1 45 I A58 B 22 v 3Rk 1
GPR41FIGPR43; L% HAEHIEGPR43". SCFAsE HZ
RS G E, TRESHIHINODME /A FI3(NOD-
like receptor protein 3, NLRP3)#SE/IMARIFRIE . 5
FMETA i (regulatory cells, Tregs)) 7 M A FEPT R
YER™, WAl REE IS5 B s 1 iR = )il
E M B3RS (histone deacetylase, HDAC)™*. SCFAs
WA HIHDAC, EER W R ) g MRS, —T7
T, {3k B4 (Macrophages, meo)ZF4H i 5374, Toll
FEZ AR (toll-like receptor, TLRM4ZESZARIIFRIE. ANE
(interleukin, TL)-10ZEH1 28 K T-RIREG 55— 510, M
“F-kB(nuclear factor-kB, NF-xB). I8 FE A -(tumor
necrosis factor, TNF). IL-8ZE4HAUN IR, KIEPIA
FYE Rl b e T RESE FH .

2 SCFAs5IBSHIXF

2.1 IBS#H 1k ASCFAsty 4 & gAML, 1BS-D
EB S FF A 3 H A SCFASIK ¥ T, EERIUNTH
R TS AN, MIBS-CHE# L SCFASIKEE A,
FERICAHIR T B A R0 . Sl it — Tt
F 2, IBSHEF AN SCFAs/K EAELE B S5 v 5 22 5
54 EIBS-DEE AL, I IEIBS-DE 3 F400 b A g & &
A S 18 o,

UE4h, SCFAs/K - 5T1BSH A F6 (8 (OB A .
DAAGTR 3 B 1K PR 2 LT B S-C H 3 2845 o M 1, %o
REfFISCFAs & Bt FRAIG; LAIETS 3 25 PR R I AIIBS-D
SR FF T s, L[ SCFAs 25 188 ™.

2.2 SCFAsA 51BS#) %32 A ALk CANRIIBSHHA
P E A Bsh i NIRRT R W
TEDF PR DIREREAG . T8 SORE SN 55, BRiBk 22 (1A 7T
i}, SCFAsZ S5 1BS 75 Firfog #EAE FEA L),

22.1 B A5 R R, IBSEE W E msh 7
S A e 5 45 T U LA 57 T RS- ¥R i

Baishidenge  WCJD | https:/ /www.wjgnet.com

(5-hydroxytryptamine, 5-HT) AR FHRIEG XK. 5
ZAH—BUR 2, TER T DLd I B hn AR e ph 22 T
) E a5 AL AR 22 T BTV LA B A 1 38 n el ) 42
FBECa® YL 5] T T WL LAY 5 i N A P SR
R B iz sh e . 5 A S, T mT LA
JEBR EEAR 2 AR A LIRS AR, AR 45 is 2 1R
FHP,

BEAh, PIER AT LA BB E GPRA3Y 5 45 iz s o
REFITTHRE; PIRRAN T BRI LAHOM CTIMISMCT1 5418
BENIEBLZE W, 51N /b4l il (enteroendocrine cell,
EEC)RHS-HT, BE— D HudkErL - 5-HTMI5-HT,
SAR, AE S GBS B, AH S, SCFASIE T LA
EECEERIKYY (Peptide Y'Y, PY'Y), 15545 il s vk ™.
2.2.2 MMEHBMEFE: AR DI RE R W ZIBS—
AR A I, AR S W%
Sv BT RR R IX = A5 T [ 5

ZhangZPEWFFE SR B, e R S R G 0
Pl i I 0 7 e s M PR PR, b Al i, 2R 5 GPR415L
GPRA3MIRE R 45 B0 T IR PR R ST 0 3 B g%
S-S 2, T SO I = U R R AR AR e E))
WIsEES R, o R S5 RS T BRET B AR I vk A
STIBSK B P T i U AR A5, — Ty st R I,
TR K B AR P4 7t(dorsal oot neurons, DRG)H
IR~ ME = 18 1530 (extracellular signal-regulated kinase,
ERK) 12155 75 5K B A R UsetE. ChenZ™, - Asano
SNSRI T RS S-HT, 32 ALE VRS o AU T R
FEAEAH EARH, T BRIE IS i N S-HT/K, iE—
TES-HT,SZ K05 5 PN B U U4, Long5P i 70 R
TR R A K T (nerve growth factor, NGF)[F)
Fik, %5 T IBSEE PN S U
2.23 M LR G Ae AT g b B DR AR
AR TB S B A B L 2 —. i b R B el b Rz 4
Js TIPRIIE 73 W) =58 73 4 B, SCFAsXT e - K2 4
B EE IR TLR s WIEGPRsEA L AMHIHDACIX
=AY ARIRIEISCFAsT] DUEREgiE b 4
B VR FE (FSCFAs 5 b R 4l fr i -,

IR A 9 1 B 440 o 5 37 1Y) B B 1 IR, ml B
I MHHDAC. % GPRA3 A LT M T (signal
transduction and activator of transcription, STAT)3 {22t I f7
AN IEgE, dEd i bR R ™. Xia i —
AR, PR AT L fle it 45 I ERK /2 MP38M A PK {5
SN RGPRsH NIFE 9)% T, SN ASUEREEE
(zonula occludens, ZO)-1. Claudin8f1OccludinffJ4= k%, K
Y i bR B T RE A .

BeAh, TERAN T LUl I 5 GPR109A LS & fie it
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T FBEEEB(protein kinase B, PKB){5 S @K I14 F,
ffiClaudin-37E 45 i i R IA G Nt T ER wT LA
HHMHHDAC, - FNBNE A %G HEE- R e &
F(synaptopod protein, SYNPO)FIJL5) 55 FH4(acting,
ACTNA) R FAK B A E AL B R BTSRRI
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