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Progress in the pathogenesis and treatment of irritable bowel
syndrome based on the brain-gut-microbiota axis
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Abstract: Irritable bowel syndrome (IBS) is one of the common functional bowel diseases,

which lacks clinical features that can be explained by organic diseases. Recent studies describe
the pathogenesis of IBS as the disturbance of the brain-gut-microbiota axis, emphasizing the
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mediating role of gut microbiota in regulating brain-gut interactions. Traditional Chinese
medicine (TCM) has been applied to the regulation of brain-gut homeostasis for a long time and
demonstrated good efficacy. However, the correlation between TCM and brain-gut homeostasis
remains to be studied. We reviewed the TCM and western medicine studies of IBS involving
brain-gut-microbiota axis based on the interaction between brain-gut axis and TCM and our

previous work, aiming to provide a reference for researchers in this field.

Keywords:
microecology; traditional Chinese medicine
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Mediator effects
Bidirectional influence
on the development
and treatment of brain
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Schematic diagram of the brain-gut-microbiota axis.
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*1 HEARFTHR-F-REDHETT IBS
Table I TCM protocols to modulate the brain-gut-microbe axis for IBS
Program Type Experimental subjects Experimental results Mechanism of action

An Chang Tang/®  IBS-D  Male SD rats, senna
decoction, restraint stress

method modeling

Wang Shi Bao Chi
Wan!®?!

IBS-D Female C57BL mice, molded
by castor oil-induced

diarrhea method

Improvement in

abdominal pain

Increased intestinal

transit, improved

intestinal permeability,

reduced diarrhea
symptoms

Regulation of pPKCy and ERK1
gene expression in the dorsal horn
of the spinal cord modulates central
hypersensitization of pain signaling
in rats

Up-regulates intestinal linker
proteins, increases the abundance
of Bifidobacterium and
Desulfovibri spp., inhibits
Bacteroides fragilis, and reduces
inflammatory cytokines
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Program Type Experimental subjects Experimental results Mechanism of action
Bu Zhong Yi Qi IBS-C 168 patients with IBS-C Improvement of Decrease serum SP, SS, 5-HT
Tang and abdominal pain, bloating levels and increase serum NPY
Bifidobacterium®* and constipation levels
symptoms
Atractylodes oil®™  IBS-D SPF grade SD rats, colonic Improvement in Reduces IL-10, AQP3, TNF-a,
injection molding method diarrhea, weight gain, IL-6, 5-HT, VIP and SP levels
with acetic acid and decrease in stool
water content
Spiderwort IBS-D  Female SD rat, Maternal and Improvement in Down-regulates bile acid and
extract!®” infant separation combined  diarrhea, improvement  phenylalanine metabolism,
with restraint, ice swimming, in depression, up-regulates steroid hormone,
and tail clamping modeling  improvement in visceral linoleic acid, arachidonic acid and
method sensitivity sphingolipid metabolism, and
increases ceramide synthesis
Tongxie Yaofang!® IBS-D  Neonatal SD male rats, Improved visceral Reduces serum 5-HT levels and
mother-offspring separation, sensitivity and decreases the number of
chronic restraint, and senna  depressive and chromophobic cells and mast cells
gavage modeling method anxiety-like behavior in  in intestinal tissues
model rats
Qilian jiechangning IBS-D 96 patients with IBS-D, Improvement of Reduces 5-HT, VIP, substance P,
decoction!®” control group on trimebutine abdominal pain and DAO, D-lactate, ET levels
maleate capsules diarrhea symptoms,
fatigue and dullness
Electroacupuncture IBS Wistar rats, mother-offspring Decreased intestinal Reduction of positive expression of
points Hegu and separation, acetic acid sensitivity and M3 receptor immunoreactors in rat
Zusanlil®®! enema, and colorectal contractile dynamics, colon
dilatation modeling method  improved abdominal
pain and diarrhea
Heat-sensitive IBS SD male rats, chronic stress  Improved intestinal Reduce serum CRH, ACTH, CORT
moxibustion!®”’ modeling method propulsion rate, visceral levels
sensitivity, and weight
gain
Electroacupuncture IBS Wistar neonatal rats, Decreased abdominal Increased positive expression of D2
Yintang and mother-offspring separation, retraction reflex and receptors in the dorsal nucleus of
Dachangshu acetic acid enema and improved abdominal the vagus nerve and dopamine D2
pointst”"! colorectal dilatation pain receptors in the colonic
musculature
Moxibustion!”! IBS-D  Healthy male rats, chronic Relief of inflammation ~ Reduction of TNF-a and IL-6 in
restraint, Senna leaf solution of the colonic mucosa serum and TLR4, MyD88, NF-xB
gavage modeling method and reduction of (p65) mRNA and protein
diarrhea expression levels in colon tissue
Acupuncture points IBS-D 123 patients with IBS-D with Reduced clinical Regulation of ERK1 mRNA and

Shangjuxu, Tianshu,
Taichong,
Sanyinjiao and

Zusanlil”?

liver depression and spleen
deficiency

symptoms and improved

anxiety and depression

ERK?2 mRNA expression in MAPK
signaling pathway and reduction of
serum CGRP and VIP levels
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