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Abstract: Irritable bowel syndrome (IBS) is a functional gastrointestinal disorder characterized by
abdominal pain, abdominal distension, and abnormal bowel movements. Its pathogenesis involves
multiple factors such as imbalance of gut microbiota, immune activation, and dysfunction of the
gut-brain axis. Although conventional therapies can alleviate symptoms temporarily, the limitations
such as drug side effects and insufficient efficacy persistence have made microbial-targeted therapy
a research hotspot. Probiotics are live microorganisms and have been proven to be beneficial to
human health. Studies have shown that probiotics inhibit pathogen adhesion through competitive
colonization, regulate immune responses, and repair the intestinal barrier function through
metabolic products, thereby improving intestinal motility and osmotic balance. This review
discusses the specific effects and potential pathways of probiotics on constipation, diarrhea,
abdominal pain and distension, and mental symptoms in IBS patients. However, the clinical
application of probiotics still faces challenges, including strain heterogeneity, host individual
differences, and the lack of standardized treatment plans. In the future, it is necessary to combine
multi-omics technologies to screen biomarkers, develop individualized intervention strategies, and
optimize efficacy through dynamic monitoring, which are expected to provide more precise
microbial-targeted therapy for the treatment of IBS.
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173010 HY % P 2L il A3 30 22 i 1BS-C (R Y
JERAER, IE s E L, ok, ZflRlkpe
HCE I 2 PR EE B AFAR S D REAR P I PRIFFSE
N, FERFANTE (Lactobacillus acidophilus) DDS-1
FBHH) SO FT 5 FL I Fl UABLa-12 1T 8 35 P4 I
AR AE D MY A 4 F T BUS I
e 5 W e ACREAR T MRV 5 35 OC IR FLAT
(Ligilactobacillus salivarius)i&Jy 8 J& J& W i &%
FE iR S s - 5 AL =< | A1 B
i A TR R 1 W s v R IR 3 T A
FRIT RO, NBRIS AL Al PR 55 B it 3 £
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FETES . TR G D RE AN A A R R AR R
PR 1), R4S R, Lactobacillus Fil
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Table 1 Clinical studies on probiotics alleviating IBS symptoms
Strain (dose) Object Intervention Number of Experimental Effect References
cycle (d) subjects design
Lactiplantibacillus Adult 56 Placebo group Randomized The relative abundance of  [36]
plantarum (n=25) controlled trial ~ butyric acid producing
(5.00x10° CFU/g) Probiotic group bacteria T, IBS-SSS and
(n=25) IBS-QOL scores |
Bifidobacterium Adult 42 Placebo group Randomized The levels of methylamine  [37]
longum NCC3001 (n=22) controlled trial  and aromatic amino acid
(2.00x10° CFU/g) Probiotic group metabolites in the urine of
(n=22) patients in the probiotic
group |
Weizmannia coagulans ~ Adult 90 Placebo group Randomized Serum myeloperoxidase [38]
MTCC5856 (n=20) controlled trial ~ content and depression
(2.00x10'° CFU/g) Probiotic group score |
(n=20)
Bifidobacterium 4-18 84 Placebo group Randomized The frequency of [39]
adolescentis years (n=36) controlled trial ~ constipation, the intensity
PRL2019 old Probiotic group of' abdominal pain, and the
(2.00x10' CFU/g) (n=36) frequency of abdominal
pain in children with
irritable bowel syndrome
with predominant
constipation |
Lactobacillus GG 6-20 42 Placebo group Randomized Frequency of [40]
(1.00%10'° CFU/g) years (n=25) controlled trial  abdominal distension |
old Probiotic group
(n=25)
Lactobacillus Adult 42 Placebo group Randomized Frequency of abdominal [33]
acidophilus DDS-1 (n=107) controlled trial  pain |
(1.00x10' CFU/g) DDS-1 group Frequency of
Bifidobacterium (n=107) normalization
animalis subsp. UABIa-12 group of stool shape T
lactis UABla-12 (n=105)
(1.00x10' CFU/g)
Lacticaseibacillus Adult 28 Placebo group Randomized The levels of IL-6 [41]
casei Zhang (n=21) controlled trial ~ and TNF-a in the serum |
(3.00x10° CFU/g) Probiotic group The bacterial genera
Bifidobacterium (n=24) associated with the
animalis subsp. deterioration of IBS,
lactis V9 such as Bacteroides,
(4.00x10° CFU/g) Escherichia, and
Lactiplantibacillus Citrobacter |
plantarum P-8
(3.00x10° CFU/g)
(52%)
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(B3 1)

Strain (dose) Object  Intervention Number of Experimental Effect References

cycle (d) subjects design

Lactobacillus paracasei Adult 28 Placebo group Randomized The abdominal pain [42]
(1.00x10® CFU/g) (n=26) controlled trial symptoms of the

Lactiplantibacillus Probiotic group patients in the probiotic

plantarum (4.00x10° CFU/g) (n=24) group were

Ligilactobacillus significantly relieved

salivarius (5.00x10% CFU/g)

Bifidobacterium Adult 56 Placebo group Randomized The observation results  [43]
animalis subsp. lactis (n=33) controlled trial showed that the

(2.94x10° CFU/g) Probiotic group patient’s incomplete
Bifidobacterium longum (n=35) defecation, bloating,

(2.94x10* CFU/g) pain, fecal pressure,

Bifidobacterium bifidum and diarrhea symptoms

(2.94 x 10® CFU/g) all showed significant

Lactobacillus rhamnosus improvement

(9.80x10% CFU/g)

Lactobacillus acidophilus

(4.90x10% CFU/g)
AR MR, FHAAMEY RERE, SRR E S W RE . i E i

PEIT 2 A 1BS AEARDH. BLAb, T AF KRG A48
N T AR TR R - B g 0 X 9 15 /B . Pinto-
Sanchez ZFPViF 5T 0, 25 A0 TR i 18 9 A 5
KRR 2 TS A A P A R s Sl A
fURE . RIRY, fRAR RE N - R L
O AP Jo ) 5 I VB 2R AU e Ty vt i T )
RERYAR RSN, Fe& %1 IBS SR,

2.3 A ELZHRE IBS BEERK

231 fEf

IBS-C 1E Ml Sy G E i i A2, 2%

B F1 5 R A OB IR, HARER I R
8 1 A% i o P 0 S IG fE BE AREDT, e B X
— S HLRAS B R, A S R T 2R A
KRN Z A, HiXSEgs s-560
% (5-hydroxytryptamine, 5S-HT){§ 5 &G )i . H
TR, Bt 5 ) S PR R S TR O
M 5-HT (55 RGEWHEKRE, HZ%E IBS-C
S5l ah 01 5 R ORISR T o WA S A AR B
KIFHZE N AT, VB A3 5-HT
di A B S 1Y 95%, W e R R R i b
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P U LA 45 15 A B R A DY, TR, g
AR S-HT AAAE X P L], REREE
b i Az SR K o O, SR 1 4
TN B /K G B AR AR, X A 25 AR TR A9
VERERAE T R 25 EX S-HT F5 &R
35 I A 2 B T ) TR AR AR R L . AN
P RR A A AN [R5 =Y 5-HT 7K KA Die
FEL Y FLAEAT 7R AR495 8 1ok #00 il (0 =0 R 2 L i -1
(1) 3k FEE TR T {01 g W % A B %88 R 1 32%, AT
W4l S-HT KRR 2 R B2 v 0 e
RE FUFF A N REFETHIZIE 5-HT YR 1.8 4%,
JrH5E 5-HT %% iz 1K (serotonin transporter, SERT)
FIRHCRPT ;. KOUEAF B NCC3001 M58 | i
SERT %% iz R RIA A I 5-HT FE468 BOSCR S &
45%, TEQEIE N TE AR WO 1) [ B s g ke o P 3k
T S-HT FRA 5 | & PIE R AR sk B )
PREVER 7 AT 22 55, (H A 2048 1o Xt g i
Shmeks, R ARSI
ZHEH HAR G — M 5e e . eIy R A2 1 ,
FEAE 2 A2 TR AT R 38 2 [R] 422 B A% 52 i iz 18 2 0 1
FUHE . BEoR A IR S8 A TR RE e IR PR
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~
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BB AR i RIS TS, RS2 AR R K&
@%ﬂﬁﬁﬂa% Z i 5 B8 38 o TS Takeda G-
protein-coupled receptor 5 (TGRS5)3Z 14 K 13 [] B¢
Jit 5-HT . FEAS R FEPIUAHSCRRAEHLE], A 3046
7 18 8% 3 e [r)0-000 25 A R X i A 5 e T BE A
R MBI —Ea, MAELENERTT
), MR FIMACRA 2 5. HILMAEH
FEFGEIEIE R A R EHEEEAL
M RO PE R 7 AR SR S AU AT T 5L
MEFR TY-S01 ] & il TNF-or, IL-6 SEfE 5 A
T3R5, WA SR BB B E A4, By

1F A8 5 B RO TR PR A DU A B TR
S, AU IBS-C 35 1Y 45 17 %% iz it 0] 45 48

12h, A8 R E R m W GRRIREbR G B 1
& [ (zonula occludens-1, ZO-1) iy & =%, 7E%h
HEAPEE L, AREERGEHZERHE, VSL#3
AEi i FA MUC2 R4 R H A
FUFF R TR A R B 0 M A D7 TS VSLA3 &%
SRAHY T S A B R R VR K A 114 1 FH D)
ANl R 5T 45 J o — RS T 28 AE T AL
B W R SR . B LT I ARUE,
FFHR B0 A 45 AR TR ) T A B o g GE
SCFAs [V, 135 23 IBS-C i 1y HEE A
RMFER R, BARE] A —F Rk, KT REEIL
¥ ® (Lactobacillus paracasei) HA-196 £ 34 fin
IBS-C [ A L HEEF A % 58 2 HHE R BT
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HA XU FF B RO175 B A7 540 PRtk 262
B AT AEDY IBS-C A 1R —FhLa 5 1TR T s .
232 K5
TE 1 5 B 27 B AE R 75 B (IBS-D) A4 95 BEAL
hRE R A SACH R RO . R
VE FH B S0 R 1T, R X B3 T JeR e i i B
PO HE GG 43I Y TedA 5 TedB # R A7
TEDMRI BOp 5 A . BAKTTE , TedA i i i)
Whnt {5 5l B BH IS B-catenin [m] 2 iU 4% HF% , 1F
S0 20 O 3G SR AR OCHE N 1 Rk 5 TedB JU)5d 1o
5&MIEEY)(frizzled homolog, FZD AR K AR R
B ZEH R 4 (chondroitin sulfate proteoglycan 4,
CSPG4) H H &4, 4% 1 i 18 2 15 4 4145
P53 B PREINE 25 35 52 T e s a7 1k
FUR B IIRE R H , RA S EOr MRS
(i Fe AT BRI — B, A5 AR A TR
TRAE ) 75 R AL o 5 57 B G g BB 28 AT iR
(Alkalihalobacillus clausii) O/C T il 43I P22
IR MAE B AN Z clausin,  FARARAELIRR B
FEMNMEHE. LGG AYEH A W E M,
— RN R XS 32 G2 5E T2 A,
84% S WLl AR e A HL I A7 S8 RE IR AT B
7 O R ME DU R AH DG IE TS AR TR 1 1,
73— T AR M b AN VR O 1
35 40 07 DR AP RE HUO, SB B T U A4
“HMIEERHEE SRR R BMEI M, ARG IR
R4 SEPEGUR ] = A A TedA 5 TedB, 1E3)
P R b RERHL T RE 3R 5 18 A & . 10 A
W pRIC R R e RAERTY; H CNCM
1-745 BRI kA AT 3 1T Rab11A {51 & #2430
TR -5 2 25 1 1) 40 A% 3, NS AG 2 T
Yk 52 i 3 57 B 2 g LA/ BB S R AT, AR
WO R R ERBLAE 2 J5TH . (1) SCFAs 57
W AL B SO, I RE T A 2
1 T8 78 7 T B M 0555 A% T Jn ) 15 o AR
(2) PP FLRR A AR B, IBS-D B A AN 5L
PR T (ANFLAT ) - W R, SBELIRE AN
A, XS HI S B B R, G B

P4 actamicro@im.ac.cn, 78 010-64807516

for , JERCEAEIEERTY, T LS AT B AT A Rl
RS ST «B (nuclear factor kappa-B,
NF-kB)fF 5 #iE fk, WEFREIERN . &
PR IR 7 FBR B o 1 A e 1k KL TR I R 1k
TR Y FLAEAT I CCFMS8610 R 250t , A
B9 12 R BEALSUE 2R B Se s oR, HAT
VAR 5 T 2 5 R s I ™ R B 5t 3R (irritable
bowel syndrome severity scoring system, IBS-SSS)
B B B PR A T R R R (iritable
bowel syndrome quality of life, IBS-QOL) & 77,
R R A T R R, ARSI Y T R
3 o 9% T GPR109A 2 4 il 2 M #% i B
(protein kinase B, PKB)F1 NF-kB p65 i 51 ek
Hln R BRI RE RGO 28 FRTIR, 2R
T o B [ AH B AT SE P, O IBS-D IRYT 4
BT RSB BT i 5 I R A
233 BEBANARAK

7E 1BS f8 3 I RN K2 5 ULE IR o B
SN, WiE w R A A Y S R . K
SRR VIAE G . 5 1 40 08 kI R T A o
A T TSR, T g T R R A s R BN,
7 CRE R B AT TR R AR ZF AR AT v R
K mE AR AE , X RN T B A Y e g2
i S AAR AR S IR A ST 2 TR 5E A
R8> 15 A2 R AE FIAEAE T RV R Skl o, R
T F R 1-3856 (U AE IBS-C V.41 b &k 2 R I8 ik
PEr, KB AT B 22 L W Fh (Bifidobacterium
longum subsp. infantis) 35624 M| X} 425 IBS iV 7Y
MIRERK . KSR TR, BT 7 Re i ik
P RBEFE N Treg LLfFl . B#AK IL-6 1 TNF-a
Fik . ek IL-10 73 00) K I8 35 I 16 R AE, 2
e MACRE MR B 0 A s i Y, R R L
g A TR AT {5 Sl i S AR AR A AR .
FE IR FLFT R NCFM 5 I B 20 it 422 flk B°h 28 NF-xB
B A5 S Mu BT A 32 & (Mu opioid receptors,
MOR) 1 I CB2 &3k L 15 A JIE 5 5 J 1,
P FLFEFF B CCFMB610 fg i1 i85 B AE (R AT
HGERA i F R 5™ T R & L) S A
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PP (TR 19 GPR43 33k 5210 1 22 ) g ) 2%
JE KRR, A, IR S AR BRI A
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5856. WU AT B MIMBbL75] A] A %% 2% fi#% IBS 4
RO, 524 26 AR TR (2 B 7L B A 2 NCIMB
30174 (1) Symprove)iE £k F 12 J&J5 Al 4 2 F#AIK
5 e 7 TR B VE 4 M IBS-SSS A4y [, &
G g 2E TR AR TR i . IR K I 7 T 2
T R—EHS, TR, IR ik
PR YIS I R B AR D, iR, 5
GRIFIAALL, LGG X LIERRSK TN R 50
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234 FHEEZERR IBS HBHERK
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HAEBE AR S EOMARIE R, 3K SO Bl P AL
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JZMAE , IBS & A%t B2 )2 (prefrontal cortex,
PFC)H GABA YeJiE SAE BRI 2IEASE, H PFC
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PR RO K I ARASE Y B ) 1 T A B A 2 i
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XA il R UL B 35642 F K XLIEL KT T
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RO SR, A TR A 4 VR A AR
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ti A TR % it £ SRR IR AR AL T IR AE R . &
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