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Abstract

Diabetes mellitus type 2 (T2DM) is one of the fastest-growing metabolic dis-
orders in the world. It is marked by insulin resistance, high blood sugar and
high cholesterol levels. Recently, its prevalence has increased significantly,
making it a major health issue globally. New evidence shows that people with
T2DM often have changes in their gut microbiota composition and suffer from
problems in multiple organ systems. This review focused on the changes in
gut microbiota related to T2DM and examined how microbial byproducts af-
fect the disease's development. The potential for identifying at-risk individuals
based on microbial patterns and the creation of specific treatments was also
discussed. Lastly, it was looked into gut health strategies that aim to change
the gut microbiota to prevent or slow the advancement of T2DM.
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Introduction

The human gut is a large microbial ecosystem
where the host has a symbiotic relationship with
bacteria. Each person has their own unique gut
ecology. Research shows that all humans share a
“core” microbiota, which makes up about a third
of the gut’s species. The remaining two-thirds of
species can differ among individuals.! Many fac-
tors contribute to this uniqueness. Intrinsic fac-
tors include antimicrobial proteins and mucus.
Extrinsic factors involve nutrition and medica-
tion.>* High blood sugar levels brought on by ei-
ther insulin resistance or insulin insufficiency are
the hallmark of diabetes mellitus, a chronicillness.
Diabetes comes in two primary forms. Type 2 di-
abetes mellitus (T2DM) is brought on by genetic
and environmental factors, whereas type 1 dia-
betes is brought on by an autoimmune reaction.>
¢ The main cause of diabetes is beta cell death and
loss of function, which causes the pancreas to pro-
duce hyperglycaemia. Activity in drug develop-

ment for the management of this common disease,
namely anti-diabetic medications, has also pro-
vided options for current and future treatment.
However, it was discovered that blood sugar levels
were effectively controlled by insulin signalling
and that high blood glucose levels could be mildly
remitted intermittently after learning about the
interactions between lifestyle nutritional factors
and the microbial changes in the gut brought on
by the low-glycaemic, high-fibres diet.” 8 T2DM
and cardiovascular disease (CVD) are included
in the category of metabolic disorders, which are
also defined by measuring specific biochemical,
clinical and metabolic metrics.>!! According to a
recent study, by reversing certain metabolic dys-
functions, such as increased fat mass, metabolic
endotoxemia, tissue inflammation and insulin
secretion and sensitivity, these bacterial species
can also significantly lower the symptom scores
in T2DM animal models.’? Figure 1 conceptual
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Figure 1: Link between gut microbiome, intestinal permeability and immune activation in diabetes

diagram created using BioRender to depict infor-
mation synthesised from the studies discussed in
this review.

Understanding gut microbiota
and its vital functions

The gastrointestinal system has a direct and
indirect impact on the body’s ability to digest

complex foods, produce immune cells, synthesis
vitamins and convert indigestible carbohydrates
into energy. The microbiota is transferred during
pregnancy or delivery and stabilises at age two.
The development of a stable stomach in neonates
and young children is significantly facilitated by
(@) the vaginal microbiota after a normal deliv-
ery, (b) the skin microbiota during a caesarean
surgery, (c) antibiotics and (d) exclusive breast-
feeding or formula feeding.!* Microbiota transfer
is often said to happen in utero or during deliv-
ery and to become stable by about two years old.
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Figure 2: Microbiota transfer occurs in utero or during delivery and stabilises by ~ 2 years of age
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However, recent studies show conflicting results.
A 2025 study found no microbes in the amniotic
fluid of healthy pregnancies from the second tri-
mester to delivery. This suggests there is no ongo-
ing colonisation of microbes in that environment
during pregnancy. Meanwhile, work identifying
bacterially-derived metabolites within foetal in-
testinal tissues (at mid-gestation) would suggest
that there are microbiome associated products
in utero, but not necessarily viable microbes per
se. Infants followed longitudinally from preterm
and term cohorts show that while the infant GI
microbiota does indeed start from different plac-
es, it quickly converges to a state more adult-like,
but appears to be even less stable than originally
thought. Although microbiome stabilisation by
age two is well supported, the key controversy is
whether colonisation begins before birth or only
at delivery, with current evidence favouring the
latter. As shown in Figure 2 microbiota transfer
occurs in utero or during delivery and stabilises
by ~ 2 years of age. The figure was created using
BioRender based on concepts and data discussed
in this review.

Gut microbiota and
carbohydrate metabolism

The ileum breaks down polysaccharides into
monosaccharides, which are not broken down
in the upper gastrointestinal tract, with the aid
of bacterial enzymes like glycosidases.!* After
a carbohydrate-rich meal, blood glucose levels
should increase; however, the hormones gluca-
gon and insulin tightly control and keep them at
a homeostatic level. In the upper digestive tract,
specialised proteins called glucose transporters
(GLUTSs) on epithelial cells help break down and
absorb carbohydrates into the bloodstream.!®
A basic explanation for how glucose is absorbed
under normal circumstances is the transfer of
glucose to the pancreatic 3-cells by GLUT pro-
teins. The oxidation of pancreatic glucose causes
membrane depolarisation and potassium chan-
nel closure, which in turn stimulates insulin se-
cretion. This leads to voltage-dependent calcium
influx and insulin exocytosis.!® The integrity of
cells to cells is compromised by a decline in gut
microbial diversity, which results in a leaky gut
with increased permeability that triggers intes-
tinal inflammation.'” According to the host-envi-
ronment axis of immune education, the gut is the
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area most exposed to different microorganisms
and exogenous substances.'®* Some of the factors
that contribute to T1DM include a person’s genet-
ic composition, host-related factors and external
environmental factors. Therefore, the develop-
ment of severe clinical illnesses like T1DM is sig-
nificantly influenced by the gut microbiota and
its role in the mucosal immune system.!® Diabetes
and immune system dysfunction are thought to
be associated with decreased intestinal barrier
function and oral tolerance. Complete insulin in-
sufficiency is a hallmark of type 1 diabetes.?° On
the other hand, insulin insufficiency, low insulin
production and hyperglycaemia in the fasting se-
rum are characteristics of T2DM, a chronic meta-
bolic disease.*!

Intestinal flora and T2DM:
a hidden connection

People are in a suboptimal state of metabolic
health as a result of societal advancements that
have led to a higher quantity intake of high-ener-
gy foods and less exercise.?* *3 As prognostic bio-
markers, diabetes indicators like venous glucose
levels and glycated haemoglobin (HbA c) have
limitations. We need to find more early predic-
tors. Compared to the human genome, the gene
pool in the microbiome is an order of magnitude
larger.?* The host-absorbed gut microbial metab-
olites affect receptors in the gut, liver, brown ad-
ipose tissue (BAT), white adipose tissue (WAT)
and central nervous system (CNS) in addition to
being involved in intestinal motility, mineral ab-
sorption, electrolyte absorption and micro-nu-
trient synthesis.?> 2 Human diseases including
T2DM and obesity are tightly linked via mutual
metabolic and inflammatory pathways. Insulin
resistance, chronic low-grade inflammation and
oxidative stress are common among both dis-
eases. In obesity, the aggravated mass of adipose
tissue liberates pro-inflammatory cytokines (eg
TNF-a, IL-6) and oxy fatty acids, which inhibit
insulin signalling in liver, muscle and fat tissues.
This deficiency in insulin functioning leads to hy-
perglycaemia and T2DM. Furthermore, gut dys-
biosis (imbalance of intestinal microbiome) has
been associated with the development of obesity
and diabetes though its effects on energy metab-
olism, intestinal permeability and stimulation
of endotoxin-related inflammation. Metabolic
stress is exacerbated by mitochondrial dysfunc-
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tion and increased reactive oxygen species (ROS)
production. The synergy of these processes forms
a destructive positive feedback loop of inflamma-
tory, oxidative and metabolic dysregulation ulti-
mately driving the onset and progression of obe-
sity-related T2DM and associated comorbidities
including fatty liver disease and cardiovascular
disorders.?”%? Since many researchers are con-
centrating in changing the intestinal microbiome
for improving insulin sensitivity, gastrointesti-
nal-targeted therapies are emerging therapeutic
approaches. Modulating human metabolism, in-
flammation and glucose regulation through mod-
ifying the composition and function of intestinal
microbes provides new avenues for controlling
human diseases such as T2DM, obesity and other
related metabolic diseases. Gut flora therapy has
emerged as a novel therapeutic approach. Many
researchers are interested in altering the intesti-
nal microbiota’s composition to improve insulin
sensitivity and gut flora therapy has emerged as
a cutting-edge therapeutic approach.

Modifications in intestinal microbiota in
patients with T2DM and obesity

The primary cause of T2DM is obesity, which is
also commonly used as an early warning sign for
the condition. Overweight obesity is common in
about 86 % of people with T2DM.?*? Studies have
linked low gut flora abundance to insulin resis-
tance, dyslipidaemia and excess weight.** Lacto-
bacillus, Prevotella, Bacteroides, Desulfovibrio and
Oxalobacter spp are becoming less prevalentin the
intestinal microbiota, which maybe a contributing
factor to the development of metabolic disorders,
according to studies on gut microbial diversity in
patients with low gene count (LGC) and high gene
count (HGC). Increased mucus degradation and
a reduction in the potential for the production of
hydrogen and methane are the outcomes of these
modifications.?® This metabolic disruption makes
people with LGC more prone to metabolic diseas-
es such as prediabetes and T2DM.3¢ Additionally,
studies on faecal transplantation have shown that
obese people with metabolic syndrome have in-
creased insulin sensitivity following the admin-
istration of gut microbiota from a slim donor.3”3°
These studies provide a theoretical basis for the
connection between gut microbiota and whole-
body energy conversion and highlight the vital
role of intestinal flora in host metabolism.*> *
Recent studies have shown that the human in-
testinal microbiota of obese individuals differs
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from that of lean individuals.*>** Research on 416
pairs of twins revealed that the intestinal flora of
obese individuals had significantly lower levels of
Christensenellaceae, Dehalobacteriaceae and SHA-
98 than that of lighter-weight individuals.** Addi-
tionally, recipient mice that receive a transplant
of modified Christensenella minuta have been
demonstrated to have a tendency to lose weight.
Furthermore, Oscillospira produces short-chain
fatty acids (SCFAs) by breaking down host blood
glucose. Current studies show that Oscillospira
and the methanogenic archaeon Methanobrevi-
bacter smithii are abundant in healthy weight
subjects, which may aid in weight loss.****” T2DM
can also affect those who are lean.*® According to
a study on their intestinal flora, lean people had
lower abundances of Akkermansia muciniphila,
which is positively correlated with lower insulin
production.?” Research indicates that Clostridium,
Bifidobacterium, Bacteroides, Eubacterium, Liste-
ria and Ruminococcus are the primary intestinal
bacteria thatinfluence the synthesis of secondary
bile.*>>° Bas has been shown to modify the host’s
metabolism and energy homeostasis by activat-
ing TGRS and FXR receptors, thereby influencing
the intestinal flora.’! Furthermore, studies have
shown that supplementing mice with Prevotella
copri improves their metabolism of glucose.”? It
has been suggested that the higher richness of
Bacteroides vulgatus and Prevotella copri in IR in-
dividuals compared to the normal group may re-
sultin an increased potential for BCAA synthesis,
even though the abundance of Butyrivibrio cros-
sotus and Eubacterium siraeum declines, resulting
in decreased BCAA catabolism.?’

The connection between
T2DM and gut microbial
metabolites

Bile acids (BAs)

Dietary lipids and fat-soluble vitamins are emul-
sified, absorbed and penetrated through the in-
testinal lumen with the help of BAs, which are
produced in the liver from cholesterol. Intestinal
bacteria, which are essential for controlling glu-
cose, primarily metabolise BAs. Additionally, BAs
function as signalling molecules that alter meta-
bolic balance and control gut flora.
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Targets of BAs

FXR, which is crucial for controlling insulin sensi-
tivity and glucose homeostasis, is principally ac-
tivated by BA CDCA.5*%* FGF19 (or FGF15 in mice)
transcription is triggered by FXR activation in
ileal enterocytes.> Liver FXR activation not only
inhibits CYP7A1 expression by inducing the ex-
pression of small heterodimer partners (SHPs),
butitalso adversely disrupts glycolysis.>*> When
intestinal L cells are exposed to glucose, ChREBP
and FXR work together to suppress the levels of
proglucagon mRNA expression. By blocking the
transcription of glycolytic enzymes, FXR’s effects
on ChREBP also reduce intracellular ATP levels by
reducing the secretion of ATP-dependent gluca-
gon-like peptide-1 (GLP-1).*° It has been hypothe-
sised that FXR activation in the pancreatic b cells
raises cytosolic C?* levels and inhibits the KATP
current, ultimately leading to increased insulin
production.®® ¢! By reducing the amount and BSH
activity of Bacteroides fragilis in type 2 diabet-
ics, metformin raises intestinal concentrations
of glycoursodeoxycholic acid (GUDCA). Accord-
ing to this study, the intestinal FXR axis between
GUDCA and Bacteroides fragilis is how metformin
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corrects glucose metabolic inefficiency.®? By acti-
vating FXR to mediate an increase in FGF19, Obet
cholic acid (OCA, FXR agonist) decreases endog-
enous BA production in type 2 diabetic NAFLD
patients, leading to weight loss and improved
insulin sensitivity.®® Although blood levels of BA
and C4 vary greatly from person to person, type
2 diabetic patients have much higher C4 plasma
concentrations.®* By controlling BA and FXR sig-
nalling, intestinal microbiota contributes to the
pathophysiology of IR and obesity, according to
studies conducted on FXR-deficient mice given a
high-fat diet. Conversely, by altering the gut mi-
crobiome’s composition by decreasing Firmicutes
and increasing Bacteroidetes, FXR may be the
cause of the rise in adiposity.®®

Short-chain fatty acids (SCFAs)

Among their many other roles in IR and T2DM,
SCFAs, the most well-studied metabolites of gut
flora, control immuno-modulatory processes, im-
prove intestinal epithelium integrity, alter insu-
lin release and control pancreatic (3-cell prolifer-
ation.®® Three SCFAs are primarily produced by
the colon’s microbial fermentation of unabsorbed
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Figure 3: Prebiotics supports intestinal barrier function
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dietary components, such as fibre and multiple
pathways are involved.®” The majority of enter-
ic bacteria, including Clostridium species, Blautia
hydrogenotrophica and Akkermansia muciniphila,
have been found to produce acetate. On the oth-
er hand, it has been determined that Eubacterium
hallii, Eubacterium rectale and Roseburia inulini-
vorans produce butyrate.®® ¢° As shown in Figure
3 prebiotics supports intestinal barrier function.
The figure was created using BioRender based on
concepts and data discussed in this review.

Amino acids (AAs)

Higher levels of AAs, particularly branched-chain
amino acids (BCAAs), have been associated with
increased IR and the risk of developing T2DM.”
Additionally, BCAAs promote the development
of IR associated with obesity when consumed as
part of an HFD.”* Because a low-isoleucine diet ac-
tivates the FGF21-UCP1 axis, which restructures
the liver and fat tissue metabolism to improve he-
patic insulin sensitivity and energy expenditure,
another previous study on BCAAs came to the
conclusion that isoleucine plays a crucial role in
metabolic well-being. In contrast to low leucine,
dietary valine deficiency has comparable but less
potent metabolic effects, indicating that dietary
isoleucine deficiency is essential for both diabe-
tes prevention and treatment.”?It’s interesting to
note that IR can cause aminoacidaemia by com-
promising the oxidative metabolism of BCAA and
causing the breakdown of protein that insulin
normally inhibits. This suggests that rather than
being the cause of decreased insulin action, ele-
vated BCAA may be a symptom of it. Since their
metabolisms differ before the change in glucose
homeostasis occurs, aromatic amino acids, like
BCAAs, also play a role in the pathophysiology of
hyperglycaemia.”®> Both BCAAs and AAAs serve
as markers of IR progression in young adults
with normoglycaemia, suggesting that IR con-
tributes to their correlation with the risk of di-
abetes.”* Clostridium sporogenes metabolises all
three AAAs in the human gut.”> High monosodi-
um glutamate (MSG) intake has been shown to
be positively correlated with overweight in Chi-
nese people, indicating a link between glutamate
and obesity.’® Bacteroides the taiotaomicron
abundance declined in obese individuals and is
inversely correlated with blood glutamate levels,
according to Liu et al. Lower blood glutamate lev-
els aid in the correction of insulin resistance and
hyperglycaemia and bariatric surgery partially
reverses these metabolic and microbiological al-
terations."
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Others

The gut microbiota converts dietary choline to
trimethylamine. A high-fat diet in-creases the
catabolism of choline by Escherichia coli, which
raises blood levels of trimethylamine N-oxide
(TMAO), by altering intestinal epithelial physi-
ology.”” Furthermore, the intestinal microbiota
(primarily Enterobacteriaceae) converts TMAO
to TMA, which is subsequently expelled from
the host and carried to the liver, where hepatic
enzymes further convert it to TMAO. However,
TMAO affects the growth and metabolism of the
gastro-intestinal microbiota in a taxonomic and
source-dependent manner.”® Furthermore, there
is a connection between increased serum imidaz-
ole propionate concentrations and a decrease in
intestinal flora density.”” The gut flora’s produc-
tion of indole propionic acid, a possible biomarker
for the development of T2DM, has been thought
to be positively associated with insulin secretion
and negatively associated with low-grade inflam-
mation because it maintains the function of islet
[-cells.®?

Treatment options for gastro-
intestinal in T2DM and obesity

Probiotics

Probiotics are “the living microbes” that im-
prove the health of the host when given in ade-
quate amounts.?! It has been demonstrated that
Lactobacillus acidophilus treatment enhances in-
testinal barrier function, reduces inflammation,
controls intestinal flora and guards againstinfec-
tions.?? Research on the molecular mechanisms
of probiotic intervention in T2DM has shown
that probiotics can lower insulin resistance and
hyperglycaemia.?® Probiotics can reduce insu-
lin resistance and hyperglycaemia, according to
research on the molecular mechanisms of their
intervention in T2DM. Supplements containing
Akkermansia muciniphila increase anti-inflam-
matory components such as beta sitosterol and
alpha tocopherol and decrease chronic low-grade
inflammation.®* Lactobacillus mucilaginous sup-
plementation increased the insulin sensitivity
and glucose tolerance of diabetic mice. Addition-
ally, it has been shown that supplementing with
Lactobacillus acidophilus improves intestinal
barrier function in animal models of diabetes.®*
86 Additionally, fermented camel milk contained
14 probiotics that improved intestinal barrier



B Kaur et al. Scr Med. 2026 May-Jun:57(3):661-74.

function, SCFA and GLP-1 secretion. All of these
probiotics markedly raised blood glucose lev-
els in mice. Furthermore, fermented camel milk
contained 14 separate probiotic, multi strain pro-
biotic preparations, all with similar probiotic ef-
fects on metabolic health and gut health. These
probiotics improved intestinal barrier function,
induced SCFAs and were involved in the produc-
tion of GLP-1, essential components for glucose
homeostasis. Fascinating, when tested in exper-
imental studies using mice, it was found that ad-
ministration of these probiotics greatly affected
regulation of blood glucose, which suggests a
promising role in the glycaemic modulation, in-
ducing an improvement on metabolic function.®’
According to a randomised, double-blind, place-
bo-controlled study, probiotics help people with
T2DM improve their glucose metabolism, but
drinking fermented milk has other metabolic ef-
fects.®® The FDA and EFSA have yet to issue pro-
biotic approval statements, despite the fact that
probiotics should be recognised for their role in
T2DM (Figure 4).8%1

Herbal medicines

There is growing evidence that a number of herbs
or their natural components may be able to treat
T2DM by changing the intestinal flora. Radix
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scutellariae can eliminate heat and moisture, cure
jaundice and quench thirst. A recent pharmaco-
logical study found that scutellaria produces hy-
poglycaemic and lipid-regulating effects by either
increasing the excretion of BA in the faces or de-
creasing intrahepatic cholestasis.”? Studies show
that baicalin lowers diabetes by altering the way
intestinal flora and BAs interact; FXR may be the
mediating factor in this effect.”® It has been dis-
covered that liquorice extract reduces intestinal
inflammation linked to endotoxemia. Additional-
ly, glycyrrhiza extract alters the gut microbiome’s
composition by decreasing the Lachnospiraceae
NK4A136 group and increasing Bacteroides and
Akkermansia. These results imply that alterations
in the gut microbiota in hyperglycaemic mice
may be the main factor causing liquorice extracts
hypoglycaemic action.”* Experimental evidence
supports the antidiabetic effects of the Scutellaria
coptis herb pair (SC), a traditional herbal remedy
for diabetes that has been shown to have hypo-
glycaemic and anti-inflammatory effects through
the TLR4 signalling pathway, which are ascribed
to gut microbiota modulation.”® Rich-polyphenol
extract from Dendrobium loddigesii (DJP) has
been used to treat diabetic db/db mice. This could
be because D]P helps mice with diabetes symp-
toms and complications by lowering oxidative
stress and inflammation and enhancing the bal-
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Figure 4: Therapeutic approaches for type 2 diabetes mellitus (T2DM)
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ance of intestinal flora.? The main way that GQD
for T2DM reduces intestinal inflammation and
lowers blood glucose is by altering the makeup of
the entire gut flora and boosting it with a variety
of bacteria that produce butyrate-forming bac-
teria.”” Berberine, a potentially significant active
pharmaceutical component of GQD that acts as an
active nitrogenous compound to produce phar-
macological impact by controlling the gut bac-
teria, is also derived from Rhisome coptidis.’®In a
rat model of T2DM, berberine has been shown to
protect insulin target organs, increase the num-
ber of beneficial bacteria and decrease potential-
ly harmful bacteria by reducing the incursion of
inflammatory biological units and preventing the
onset of a widespread inflammatory response.?
In a rat model of T2DM, ginsenosides have been
shown to modify intestinal flora, reducing in-
testinal mucosal damage and a range of inflam-
matory responses.’’® 1°! Purified citrus polyme-
thoxyflavone-rich extract (PMFE) significantly
increases Bacteroides ovatus abundance. Weight
loss, decreased BCAA levels and MetS alleviation
are associated with PMFE enrichment of Bacte-
roides ovatus.’® Rb1 increases the number of Ak-
kermansia spp to maintain glucose homeostasis,
which may be related to alanine modification.!*®
It is important to recognise the role that herbal
remedies have played in enhancing the microbio-
ta in the stomach. However, from the perspective
of modern science, more investigation into the
underlying mechanism is required. The effects
of most herbal medicines on microbiota are as-
sociated with changes in gut flora structure, an
increase in beneficial bacteria and butyrate lev-
els in the gut and the inhibition of opportunistic
pathogens. More evidence from human studies is
needed because most of the results are based on
animal testing and the underlying theories still
need to be looked into.

Diet and exercise

According to research, 80 % of individuals with
T2DM and obesity saw a remission of their diabe-
tes mellitus after reducing their caloric intake by
roughly 15 kg. Additionally, there is a correlation
between this remission and the amount of weight
loss.1** Therefore, it is particularly important for
people with T2DM to maximise their carbohy-
drate intake and boost their absorption of rough-
age supplements. It has long been known that fi-
bre is important for regulating metabolism and
preventing chronic gastrointestinal disorders.}%
The lower fibre intake in the Western diet, espe-
cially in developed countries, is closely associat-

Kaur et al. Scr Med. 2026 May-Jun;57(3):661-74. M

ed with the higher prevalence of metabolic dis-
ease states. Thus, dietary fibre treatments that
alter the microbiota can improve health. Rose-
buria, Faecalibacterium prausnitzii and Eubacte-
rium rectale are among the taxa that are linked
to an increase in total SCFAs when a diet is more
plant-based.!?® SCFAs, which have the capacity to
lower cholesterol and control blood sugar, are
produced when bacteria in the intestine break
down fibre.!”” Fiber has been shown to increase
short chain fatty acids and Bifidobacterium lev-
els while decreasing HbA1c.}°® According to a
consistent study, almond supplements can lower
body weight index and red blood pigment in in-
dividuals with T2DM while increasing microbes
that produce short-chain fatty acids.’® The plant-
rich Mediterranean diet causes specific changes
in intestinal flora and BCAA metabolism, which
progressively raise phytochemicals and lead to
increased insulin sensitivity. Prevotella abun-
dance and branched chain amino acid catabolism
have increased, while Bifidobacterium abundance
and biological synthesis of branched chain ami-
no acids have decreased.!® Similarly, increasing
physical activity and fitness is another import-
ant factor in lowering T2DM. Physical activity is
necessary to lower blood sugar levels and boost
the effectiveness of insulin.!'! A previous study
found that exercise increases the diversity of
Akkermansia muciniphila and gastric bacteria in
athletes’ intestinal flora.'’? Regular exercise has
also been demonstrated to promote IR in skele-
tal muscle by altering the gastrointestinal micro-
biota’s composition, boosting short-chain fatty
acid synthesis, increasing blood’s liquid matrix
and raising SCFA concentrations.!® Furthermore,
a rise in microbes that produce short-chain fat-
ty acids and improvements in intestinal barrier
integrity brought on by exercise are significant
factors in the management of diabetes.!*It is sug-
gested that SCFAs may contribute to improving
locomotor function because studies have shown
a positive association between taxa that produce
SCFAs and changes in mass and movement.'1%122

Conclusion

Diabetes is known to be induced by the inter-
action of several determinants, including ge-
netic susceptibility, diet, exercise, smoking and
stress. The relationship between food and gut
bacteria determines the production and ab-
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sorption of many metabolites. Based on patient
characteristics and the risk of complications,
people with T2DM can be divided into sever-
al batches. Individuals with prediabetes also
displayed variations in the pathophysiology
of various etiological groups. Different patient
subgroups may experience quite different out-
comes from the same treatment. Therefore, it
is now feasible to predict how the disease will
progress and how each patient will respond to
the right treatment plan thanks to the early de-
tection of patients with different T2DM char-
acteristics. More people have recently become
aware of the importance of the gut microbiota.
Microbiology is one of the most active fields
of biomedicine today because human-symbi-
otic bacteria are vital to both health and ill-
ness. The microbial "organ” of the intestinal
flora plays a part in regulating human health
and metabolism. Microbially directed inter-
ventions for diabetes fall into two categories:
nontargeted therapy and targeted therapy.
Nontargeted treatments that enhance the gen-
eral makeup and function of the flora include
FMT, probiotics, exercise and customised diet.
Examples of targeted therapies include geneti-
cally modified microorganisms and drugs that
target the metabolism of specific bacteria that
function in relation to specific changes in the
flora related to metabolism. Numerous animal
tests and clinical trials have shown that differ-
ent basal class categories respond quite differ-
ently to gastrointestinal-targeting medication
strategies. This discrepancy may be directly
related to the individual's gastrointestinal flo-
ra composition. Therefore, a critical prereq-
uisite for the use of microbial therapeutics is
knowledge of the process that causes illness
as well as the typical bacterial magnitude of
an individual. It also acts as the basis for the
transplanted microorganisms successful and
tailored colonisation. Overall, gut flora is a
promising therapeutic target for T2DM. In light
of the causal relation that has been shown to
exist between gut microbiota and T2DM, we
believe that the gut microbiome may serve as
both a new therapeutic target and a position
biomarker for diagnosing T2DM. Interventions
tailored to the gut microbial composition of an
individual can lead to more accurate and effec-
tive management strategies for T2DM patients.

J
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