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Abstract: Diabetic gastrointestinal autonomic neuropathy, one of the complications of diabetes, has a widespread impact on
the digestive tract. Symptoms include gastroesophageal reflux, nausea, vomiting, gastroparesis, abdominal pain, constipation,
and diarrhea, among others. Currently, the pathogenesis of diabetic gastrointestinal autonomic neuropathy is not fully
understood, but an increasing number of studies suggest a close connection between the gut microbiota and diabetic
gastrointestinal autonomic neuropathy. This article aims to summarize the research progress and potential mechanisms of the
relationship between the gut microbiota and diabetic gastrointestinal autonomic neuropathy, and to explore treatment
strategies related to the gut microbiota, with the aim of providing new perspectives for the prevention and treatment of diabetic

gastrointestinal autonomic neuropathy, thereby improving the quality of life for patients.
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Diabetic  gastrointestinal ~autonomic neuropathy
(GAN) is a typical gastrointestinal manifestation of
autonomic nervous system dysfunction in patients with
diabetes mellitus. It can involve multiple sites, including
the esophagus, stomach, small intestine, and colon, leading
to abnormal gastrointestinal motility [1]. Clinical
manifestations include nausea, postprandial fullness, and
gastroesophageal reflux. In some patients with
concomitant gastroparesis, delayed gastric emptying may
cause glycemic fluctuations, further aggravating the
disease and reducing quality of life [2]. Existing studies
suggest that pathological mechanisms such as
hyperglycemic injury, autoimmune responses, oxidative
stress, and vascular insufficiency may cause intestinal
autonomic neuropathy and impairment of vagal afferent
regulatory function, thereby inducing widespread systemic
disturbances, including intestinal dysmotility, reduced
secretion of local hormones or neurotransmitters, and
alterations in the gut microbiota [1]. Recent studies have
revealed a causal association between the gut microbiota
and diabetes mellitus and its complications [3]. Under
healthy conditions, lactate and butyrate produced by gut
microbial metabolism can promote intestinal mucin
synthesis and maintain intestinal microbial homeostasis. In
diabetic mouse models, however, dysbiosis of the gut
microbiota increases intestinal permeability, allowing
bacteria and harmful metabolites to enter the bloodstream,
inducing chronic inflammation and exacerbating the
progression of diabetic GAN [4].

Therefore, whether regulation of the gut microbiota
and its metabolites can prevent and treat diabetic GAN has

become an issue worthy of investigation. This review
summarizes progress in the relationship between the gut
microbiota and diabetic GAN and discusses strategies for
preventing and implementing individualized treatment of
diabetic GAN through improvement of the gut microbiota.

1. Relationship Between the Gut Microbiota and
Diabetic GAN

The gut microbiota refers to the microbial community
colonizing the human intestine, including bacteria, a small
number of archaea, and unicellular eukaryotes. It
participates in key physiological processes such as host
metabolic regulation, immune activation, regulation of
gene expression, and maintenance of gastrointestinal
motility [5-6]. Animal experiments have confirmed that
germ-free rats, due to the absence of gut microbiota
colonization, develop marked intestinal motility disorders.
After colonization with Clostridium, Lactobacillus
acidophilus, and Bifidobacterium, the propagation
efficiency and transit speed of the small intestinal
migrating motor complex are significantly improved. In
contrast, Escherichia coli inhibits intestinal motility [4].
These findings suggest that the type and abundance of gut
microbiota directly affect gastrointestinal motor function.

The incidence of diabetic GAN remains unclear.
From the perspective of clinical manifestations, diabetic
GAN is heterogeneous: patients with gastric dysmotility
may present with gastroparesis and gastroesophageal
reflux, whereas those with intestinal involvement mainly
present with constipation or diarrhea. Some patients
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develop malnutrition due to long-term gastrointestinal
dysfunction [1]. In recent years, clinical studies have
further confirmed that patients with diabetic GAN exhibit
significant gut microbiota dysbiosis. Compared with
patients with diabetes alone, patients with diabetic
gastroparesis ~ have increased  abundance of
Enterobacteriaceae in feces, whereas beneficial bacteria
such as Bacteroides, Bifidobacterium, and Lactobacillus
are significantly reduced [7-9]. Analysis of the gut
microbiota structure in patients with type 2 diabetic
gastroparesis showed an abnormal increase in
Proteobacteria abundance, and this microbial alteration
was positively correlated with disease severity, possibly
accelerating disease progression by inducing intestinal
inflammation [10]. In summary, gut microbiota dysbiosis
in patients with diabetic GAN is characterized by an
increase in harmful bacteria and a decrease in beneficial
bacteria. However, which specific strains are directly
involved in disease onset and progression still requires
validation by more high-quality clinical studies.

2. Possible Mechanisms Linking the Gut
Microbiota to the Development of Diabetic GAN

2.1 Disruption of the intestinal barrier

The intestinal barrier is a key structure for
maintaining intestinal microbial homeostasis. It consists of
intestinal epithelial cells, tight junction proteins, and the
mucosal protective layer, and prevents intestinal bacteria
and toxins from entering the bloodstream [11]. The gut
microbiota bidirectionally regulates intestinal barrier
function through its structural components and metabolites.
On the one hand, lipopolysaccharide released by Gram-
negative bacteria can disrupt adhesion structures between
intestinal epithelial cells, reduce tight junction integrity,
and increase intestinal permeability [12]. On the other hand,
metabolites of beneficial bacteria, such as butyrate, can
induce intestinal epithelial cells to express synaptopodin
and promote repair of damaged epithelium. Anti-
inflammatory molecules secreted by Faecalibacterium
prausnitzii can also restore intestinal barrier function in
diabetic mice by upregulating the expression of the tight
junction protein ZO-1 [1,13].

When the gut microbiota is dysregulated, impairment
of intestinal barrier integrity increases intestinal
permeability, allowing bacterial antigens and harmful
metabolites to enter the systemic circulation and induce
systemic chronic inflammatory responses. Meanwhile,
local intestinal inflammation can directly affect
gastrointestinal smooth muscle contractile function and
aggravate motility disorders [4]. Clinical studies have also
confirmed that serum inflammatory factor levels are
significantly higher in patients with diabetic GAN than in
patients with diabetes alone, and are positively correlated
with intestinal barrier markers [7], further supporting the
role of intestinal barrier disruption in this disease.

2.2 Small intestinal bacterial overgrowth

Small intestinal bacterial overgrowth (SIBO) refers to

a bacterial load in the small intestine that exceeds the
normal threshold, defined as a jejunal aspirate bacterial
count >10°> CFU/mL. Its occurrence is closely related to
slowed intestinal peristalsis, anatomical abnormalities, and
impaired regulation of gastrointestinal motility, and
diabetic autonomic neuropathy is one of the important risk
factors for SIBO [14-15].

In patients with diabetic GAN, weakened
gastrointestinal motility, such as prolonged orocecal transit
time, reduces bacterial clearance efficiency in the small
intestine, leading to bacterial overgrowth and production
of gases such as methane and hydrogen. This causes
symptoms such as abdominal distension and periumbilical
pain. Some patients may also develop malabsorption and
osmotic diarrhea due to bacterial competition for nutrients
[16]. Clinical data show that 60% of patients with
gastroparesis whose main symptoms are abdominal pain
and bloating have concomitant SIBO, and the duration of
gastroparesis is significantly longer in SIBO-positive
patients than in SIBO-negative patients [15]. In addition,
meta-analysis has shown that the detection rate of SIBO is
significantly higher in patients with diabetes than in non-
diabetic populations. Patients with type 2 diabetes and
SIBO have higher serum levels of oxidative stress markers
and inflammatory factors, lower levels of the antioxidant
glutathione, and concurrent decreases in fasting insulin
levels, impaired glucose tolerance, and elevated glycated
hemoglobin [16-17].

At present, the incidence of SIBO in patients with
diabetic GAN and the effect of SIBO eradication on
symptom improvement remain unclear, and prospective
studies are needed for validation.

2.3 Reduction of gastrointestinal interstitial cells of
Cajal

Interstitial cells of Cajal (ICC) are specialized cells
distributed throughout the layers of the gastrointestinal
wall. By generating rhythmic electrical activity, they
regulate myogenic contraction of gastrointestinal smooth
muscle and also mediate neural signal transmission among
the enteric nervous system, central nervous system, and
smooth muscle cells [18].

Patients with diabetic GAN show significant
abnormalities in ICC function and number. Gastric tissue
biopsies from patients with gastroparesis have shown
significantly reduced expression of Kit, a specific ICC
marker [19]. Animal experiments have confirmed that a
reduction in ICC number in the gastric fundus of diabetic
mice impairs fundic relaxation, whereas a reduction in
antral ICC is directly associated with decreased slow-wave
frequency and delayed gastric emptying [20]. Clinical
studies have further found reduced ICC numbers in the
stomach, small intestine, and colon tissues of patients with
diabetes and diabetic GAN, and the degree of reduction is
positively correlated with the severity of gastrointestinal
dysmotility [1].

ICC membranes express multiple 5-
hydroxytryptamine (5-HT) receptors. Activation of the 5-
HT:B receptor can promote ICC proliferation through the
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phospholipase C-intracellular calcium release-protein
kinase Cy pathway, and enhancement of this signaling
pathway can also improve colonic motility in diabetic mice
[21]. Experiments in germ-free mice have shown that after
fecal microbiota transplantation from healthy mice,
gastrointestinal transit is significantly accelerated,
intestinal 5-HT-positive cell expression is increased, and
transit time is negatively correlated with the number of 5-
HT-positive cells [22]. In addition, Bacteroides
thetaiotaomicron can regulate colon-specific contraction
and improve intestinal motility by increasing the number
of intestinal L cells and promoting 5-HT synthesis [23].
These studies suggest that the gut microbiota may affect
gastrointestinal motility in patients with diabetic GAN by
regulating the 5-HT/ICC pathway, although the specific
pathway requires validation in in vivo studies.

2.4 Effects on the enteric nervous system and central
nervous system

The enteric nervous system (ENS) is a network
composed of independent neurons and glial cells. It
transmits visceral sensory signals such as gastrointestinal
pain, distension, and fullness through sensory neurons, and
regulates gastrointestinal motility, secretion, and mucosal
blood flow through sympathetic and parasympathetic
efferent pathways [6].

Chronic hyperglycemia damages the supportive role
of glial cells for enteric neurons through oxidative stress,
inflammation, and impaired cellular signaling, leading to
impaired neurotransmitter processing, disrupted cellular
communication, and increased neuronal susceptibility to
injury and apoptosis [1]. The gut microbiota is essential for
ENS development and functional maintenance. Maturation
of the mucosal enteric glial cell network occurs
synchronously with microbial colonization. After germ-
free mice are colonized with normal microbiota, the
number of impaired enteric glial cells can be restored to
normal levels [24]. In addition, microbial metabolites,
namely short-chain fatty acids (SCFAs), can affect neural
signal transmission in the ENS by regulating glial cell
function [6], suggesting that gut microbiota dysbiosis may
exacerbate diabetic GAN progression by disrupting the
ENS.

Meanwhile, the microbiota-gut-brain axis theory
proposes that the gut microbiota establishes bidirectional
communication with the central nervous system (CNS)
through pathways such as the bloodstream and vagus nerve
[6]. Clinical studies have shown that bidirectional
communication exists between the gastrointestinal tract
and the brain, and that the CNS can also influence
gastrointestinal motility [25]. The emotional motor system
can perceive intestinal stimuli and regulate several
intestinal functions. Clinical studies have shown abnormal
activity in brain regions, such as the left superior temporal
gyrus, in patients with major depressive disorder
accompanied by gastrointestinal symptoms, suggesting
that structural and functional CNS changes may affect
gastrointestinal motility through the microbiota-gut-brain
axis [25]. However, direct evidence is still lacking

regarding how the gut microbiota affects the ENS and CNS
in patients with diabetic GAN through the microbiota-gut-
brain axis, and further exploration is needed.

2.5 Oxidative stress and inflammatory responses

Oxidative stress and chronic low-grade inflammation
are core pathological bases of diabetes mellitus and its
complications [4]. Under long-term hyperglycemia,
reactive oxygen species production increases, whereas
antioxidant systems, such as glutathione and superoxide
dismutase, are weakened, resulting in an oxidant-
antioxidant imbalance and subsequent damage to
gastrointestinal nerves and ICC [1]. Patients with diabetes
develop systemic low-grade inflammation. Current in vitro
studies have shown that tumor necrosis factor (TNF)-a can
reduce the number of ICC and inhibit contractility of the
colonic smooth muscle layer [26]. In rat models of diabetic
gastroparesis, mitogen-activated protein kinase (MAPK)
inhibitors significantly reduce TNF-a levels in the gastric
wall and increase the gastric emptying rate [26].

The gut microbiota plays a key role in regulating
oxidative stress and inflammatory responses. SCFAs,
metabolites of beneficial bacteria, can attenuate
inflammation by downregulating the expression of
proinflammatory factors such as TNF-a and interleukin-6
[27-28]. In contrast, an increase in harmful bacteria, such
as Enterobacteriaceae, aggravates inflammatory responses
through lipopolysaccharide release [4]. At present, the
specific roles of the gut microbiota and its metabolites in
the regulation of oxidative stress and inflammation in
patients with diabetic GAN still require further clinical
validation.

2.6 Effects of metabolites

Metabolites of the gut microbiota can act as signaling
molecules, be absorbed, and reach almost every organ and
cell of the host through the circulation, thereby influencing
host physiological processes. Gut microbial metabolites,
such as SCFAs, secondary bile acids, branched-chain fatty
acids, and tryptophan metabolites, may also participate in
the regulation of intestinal function and glucose
metabolism.

2.6.1 Short-chain fatty acids

SCFAs include acetate, propionate, butyrate, and
valerate. As the final metabolites of bacterial fermentation
of indigestible dietary fiber, they regulate a range of host
physiological processes [6], including energy metabolism,
immune status, and inflammatory levels. SCFAs can
regulate lipid metabolism and improve skeletal muscle
insulin sensitivity through G-protein-coupled receptor
(GPCR) pathways. They can also promote intestinal L cells
to secrete glucagon-like peptide (GLP)-1 and regulate
intestinal endocrine function [29]. In vitro experiments
have shown that propionate, butyrate, and valerate can
inhibit M1 macrophage activity and promote M2
macrophage polarization [30]. Macrophages in the
gastrointestinal muscularis can directly or indirectly
regulate gastrointestinal motility [31]. Butyrate plays an
important role in maintaining intestinal barrier integrity [4],
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which is beneficial for improving host inflammatory status
[6]. In addition, butyrate and propionate can reduce nitric
oxide production in macrophages and attenuate
inflammatory responses by inhibiting the activities of
nuclear factor-kB, interferon-f/signal transducer and
activator of transcription (STAT) 1, and histone
deacetylase [32]. In rat models of diabetic gastroparesis,
SCFA levels are decreased and GPCR expression is also
reduced. After pharmacological intervention, however,
SCFA levels are increased, levels of gastrointestinal
hormones such as GLP-1, peptide YY, and 5-HT are
regulated, GPCR expression is upregulated, and intestinal
motility in rats is enhanced [33].

As microbial metabolites, SCFAs have demonstrated
associations among SCFAs, diabetic metabolism, and
gastrointestinal motility in animal experiments and in vitro
studies. Future studies should explore whether exogenous
SCFA supplementation improves disease symptoms and
determine the optimal dosage.

2.6.2 Bile acids

There is a significant interaction between bile acid
metabolism and the gut microbiota. Studies have shown
that the gut microbiota can regulate bile acid synthesis in
the liver [6]. The association between secondary bile acids
and diabetic GAN is mainly mediated through activation
of Takeda G protein-coupled receptor 5 (TGRS). TGRS is
widely expressed in intestinal L cells, neurons, and
immune cells. After activation, it enhances mitochondrial
oxidative phosphorylation, increases the ATP/ADP ratio,
promotes GLP-1 secretion, improves glucose homeostasis
[34], and reduces gastric emptying [7]. Fecal microbiota
transplantation experiments in mice have confirmed that
the gut microbiota of healthy mice can improve diabetic
symptoms by activating the TGRS signaling pathway [35].
In addition, age-related microbial changes lead to
increased conversion of conjugated bile acids to
unconjugated bile acids, thereby reducing TGRS
expression and the number of M2 macrophages, ultimately
delaying intestinal transit [36]. This suggests that abnormal
bile acid metabolism may aggravate gastrointestinal
dysmotility in patients with diabetic GAN through the
TGRS pathway.

Bile acids play important roles in regulating energy
metabolism and inflammatory responses and participate in
the pathogenesis of diabetes mellitus. Meanwhile, bile
acids are also crucial in regulating gastrointestinal barrier
function and immune status. Therefore, the interaction
between the gut microbiota and bile acids may play an
important role in the pathogenesis of diabetic GAN.

2.6.3 Tryptophan metabolites

Tryptophan is an essential amino acid that cannot be
synthesized by the human body. It can be catabolized by
intestinal bacteria to produce various microbial
metabolites, such as 3-indolepropionic acid (3-IPA) and
tryptamine, which have important effects on intestinal
barrier function and gastrointestinal motility [37].

3-IPA is a metabolite produced by bacterial
deamination of tryptophan and has antioxidant, anti-
inflammatory, and glucose metabolism-regulating

functions [37]. Clinical studies have shown that serum 3-
IPA levels are significantly lower in patients with type 2
diabetes than in healthy individuals. During follow-up, 3-
IPA levels further decreased in patients, whereas they
increased in healthy individuals, suggesting that 3-IPA may
be negatively associated with the risk of diabetes [38]. In
addition, 3-IPA can enhance the intestinal barrier by
promoting the expression of tight junction proteins in
intestinal epithelial cells, and can indirectly affect
gastrointestinal motility by regulating GLP-1 secretion
from intestinal L cells [37].

Tryptamine regulates gastrointestinal motility mainly
in two ways. First, as a signaling molecule, it directly
regulates intestinal transit time. In vitro experiments have
shown that tryptamine can alter short-circuit current in
mouse colon and affect ion secretion by intestinal
epithelial cells, while ion balance is an important basis for
gastrointestinal peristalsis [37]. Second, tryptamine
indirectly promotes gastrointestinal motility by stimulating
enterochromaffin cells to release 5-HT and activating ENS
neurons [37]. Animal experiments have found that 5-HT
receptor agonists can attenuate diabetic enteric neuropathy
by inhibiting receptor-interacting protein kinase 3
(RIPK3)-mediated necroptosis of enteric neurons and
reducing diabetes-induced colonic neuronal loss and
intestinal hypomotility [39]. This suggests that tryptamine
may participate in the regulation of gastrointestinal
motility in diabetic GAN through the 5-HT pathway. At
present, direct evidence regarding the specific roles and
mechanisms of tryptophan metabolites such as 3-IPA and
tryptamine in diabetic GAN remains insufficient, and
further clinical studies are needed.

3. Treatment

3.1 Probiotics and prebiotics

Probiotics are live microorganisms beneficial to host
health, with common strains including Bifidobacterium
and Lactobacillus. Prebiotics are “food” for intestinal
probiotics, such as inulin, fructooligosaccharides, and
polysaccharides, and can promote probiotic proliferation
and activate intestinal immunity [40].

Recent studies have found that probiotics and
prebiotics have positive effects in patients with diabetes. A
randomized double-blind study involving patients with
type 2 diabetes showed that supplementation with multi-
strain probiotics for 6 consecutive months reduced the
insulin resistance index by 15%-20%, while significantly
lowering fasting blood glucose and glycated hemoglobin
levels [41]. The mechanism may be related to regulation of
gut microbiota structure, increased SCFA production, and
improved intestinal barrier integrity. A multicenter study in
China confirmed that after 4 weeks of treatment with
bifidobacterium tetravaccine tablets combined with the
prokinetic drug mosapride, patients with diabetic
gastroparesis had a significantly higher gastric emptying
rate than those treated with mosapride alone, and symptom
scores for postprandial fullness and nausea decreased by
more than 50% [42].
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In summary, probiotics and prebiotics can optimize
the structure and function of the gut microbiota, increase
the abundance of beneficial bacteria, inhibit the
proliferation of harmful bacteria, and thereby restore gut
microbiota balance. This helps improve insulin sensitivity
and reduce inflammatory responses in patients with
diabetes. In patients with diabetic GAN, these components

may also exert positive effects through similar mechanisms.

3.2 Dietary modification

Dietary habits significantly affect microbial
composition. A high-fat diet increases the abundance of
opportunistic pathogens and reduces microbial diversity,
while high saturated fatty acid intake may damage the
intestinal mucus layer [43]. Increasing dietary fiber and
fermented food intake can promote the growth of
beneficial bacteria and increase SCFA levels. For example,
replacing refined white rice with germinated brown rice
can increase fecal Lactobacillus abundance, reduce
inflammatory factors, and improve intestinal mucosal
permeability in patients with type 2 diabetes [44]. Whey
and pea protein can increase Bifidobacterium abundance,
and a high-protein diet can also reduce hepatic fat and
insulin resistance in patients with type 2 diabetes [45].

Dietary intervention can adjust the composition and
function of the gut microbiota and thereby exert positive
effects on diabetic GAN. In clinical practice, patients with
diabetic gastroparesis are generally advised to adopt small-
particle, divided-meal, liquid-diet regimens to promote
gastric emptying and enhance satiety [46]. However,

diabetic gastrointestinal disease has diverse manifestations.

Therefore, individualized dietary plans are very important.
How to adjust dietary structure, whether to adopt divided
meals, and whether to choose solid or liquid foods still
require more clinical research data to provide scientific
evidence.

3.3 Fecal microbiota transplantation

Fecal microbiota transplantation (FMT) is a
therapeutic approach in which functional bacteria from the
feces of healthy donors are transplanted into the patient’s

intestine to reconstruct intestinal microbial homeostasis [4].

Recent studies have shown that FMT has potential efficacy
in diabetes mellitus and gastrointestinal motility disorders.
FMT alone or combined with metformin in patients with
type 2 diabetes can increase gut microbiota diversity,
reduce insulin resistance, and improve glycemic control
[47]. A clinical report described a patient with type 1
diabetes mellitus, malnutrition, and gastrointestinal
symptoms whose nausea and vomiting were markedly
relieved after FMT, while constipation, nutritional status,
and glycemic control gradually improved. The gut
microbiota composition of the patient and that of the
healthy donor showed a certain degree of similarity [48].

Therefore, FMT can reconstruct intestinal microbial
homeostasis and may become a therapeutic method for
delaying the progression of diabetic GAN. Larger, more
detailed, multicenter studies are needed to accurately
evaluate the benefits of FMT.

4. Discussion

This article systematically reviews the association
between the gut microbiota and diabetic GAN and its
mechanisms, and proposes therapeutic strategies based on
gut microbiota regulation. Gut microbiota dysbiosis
participates in the progression of diabetic GAN through
multiple pathways. Disruption of microbial structure can
impair intestinal barrier integrity and increase intestinal
permeability.  Abnormal  metabolites can  affect
gastrointestinal hormone secretion, ENS function, and ICC
activity. Meanwhile, oxidative stress and inflammatory
responses triggered by microbiota dysbiosis can further
aggravate nerve injury and gastrointestinal dysmotility. In
addition, as a communication bridge between the gut
microbiota and the CNS, the microbiota-gut-brain axis
may indirectly affect gastrointestinal symptoms by
regulating brain-region function, although the specific
mechanisms require further investigation.

In terms of treatment, probiotics, prebiotics, dietary
modification, and FMT can produce positive therapeutic
effects on diabetes and its related complications by
improving the structure and function of the gut microbiota.
Probiotics and prebiotics may act by increasing the
abundance of beneficial bacteria and reducing
inflammation. Dietary intervention is a fundamental
approach to microbiota regulation and can achieve long-
term benefits through optimization of nutritional structure.
FMT provides a strategy for rapid microbial reconstruction
in patients with severe dysbiosis.

However, current studies still have limitations. First,
large-sample microbiota studies specifically targeting
patients with diabetic GAN are lacking, and the specific
pathogenic strains and key metabolites have not been
identified. Second, most therapeutic studies primarily
focus on improving metabolic indicators of diabetes, while
assessments of gastrointestinal manifestations of diabetic
GAN are insufficient. Third, the long-term safety of
microbiota-regulating approaches and individualized
intervention protocols have not been established. Fourth,
FMT carries a risk of infection caused by inadequate donor
screening. Fifth, the intestinal colonization efficiency of
long-term probiotic use and its effects on immune function
also require further evaluation.

Future research should focus on three aspects. First,
metagenomics, metabolomics, and other technologies
should be used to identify characteristic microbiota and
metabolites in patients with diabetic GAN and to screen
disease diagnostic biomarkers. Second, high-quality
clinical studies should be conducted to verify the effects of
probiotics/prebiotics and FMT on improving diabetic
GAN symptoms and to explore optimal intervention
strategies. Third, the interaction mechanisms among the
gut microbiota, ICC, ENS, and CNS should be investigated
in depth to provide new therapeutic targets. With continued
research, therapeutic strategies based on gut microbiota
regulation are expected to bring new hope to patients with
diabetic GAN and improve their quality of life.
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Abstract: Diabetic gastrointestinal autonomic neuropathy, one of the complications of diabetes, has a widespread impact on the
digestive tract. Symptoms include gastroesophageal reflux, nausea, vomiting, gastroparesis, abdominal pain, constipation, and
diarrhea, among others. Currently, the pathogenesis of diabetic gastrointestinal autonomic neuropathy is not fully understood, but an
increasing number of studies suggest a close connection between the gut microbiota and diabetic gastrointestinal autonomic neuropathy.
This article aims to summarize the research progress and potential mechanisms of the relationship between the gut microbiota and
diabetic gastrointestinal autonomic neuropathy, and to explore treatment strategies related to the gut microbiota, with the aim of
providing new perspectives for the prevention and treatment of diabetic gastrointestinal autonomic neuropathy, thereby improving the
quality of life for patients.
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