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Summary

Recent interest in the role of gut microbiota in metabolism has led to exploration of fecal
microbiota transplantation (FMT) as a therapy for metabolic disorders, including obesity.
However, its effectiveness remains unclear. This review analyzed studies published between
2019 and 2025 from PubMed and Google Scholar using the keywords "obesity" and "FMT".
Findings indicate that FMT can reduce insulin resistance, as evidenced by decreased HOMA-
IR levels. In several trials, improved glucose tolerance and lipid profiles were also observed,
suggesting broader metabolic benefits. Donor selection and recipient compatibility emerged as
important factors influencing outcomes, highlighting the need for standardized protocols. Most
studies reported significant gut microbiota shifts post-FMT, including increased
Bacteroides/Firmicutes ratios and higher Bifidobacterium and Lactobacillus abundance. Only
one study found no significant metabolic improvements. FMT appears promising for metabolic
disorder treatment, particularly alongside diet, lifestyle changes, or bariatric surgery. Given
these findings, FMT may serve as a valuable adjunct in obesity management, though not a
standalone cure. Further large-scale studies are needed to confirm its therapeutic potential.
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Introduction

Fecal microbiota transplantation (FMT) is a therapeutic procedure involving the
administration of minimally processed stool from a healthy donor into the intestine of a
diseased recipient. While the first experiments with gut microbiota date back to the 4" century
AD in China, the widespread research in this aspect and its common application in daily
medicine can be traced back to the year 2008, coinciding with the emergence of the
Clostridioides difficile epidemic. This event served as a turning point, as since then, the
procedure has garnered interest for its potential impact on other-aspects of human metabolism.
The mechanism of transplantation involves restoring microbial diversity and the dominance of
organisms that protect the intestinal environment, asit existed before its depletion, often caused
by prolonged antibiotic therapy. FMT has also found wide application in combating infections
caused by C. difficile, achieved through:competition for nutritional resources by the healthy
flora, production of bacteriostatic and bactericidal substances, as well as direct involvement in
the metabolism of bile acids, inhibiting spore germination in the intestines and ultimately
achieving homeostasis-with._the host, thereby stimulating their immune system. Previously,
such procedures ‘were performed by directly administering freshly suspended stool via
endoscopic procedures of the upper or lower gastrointestinal tract, making multiple
administrations impractical due to their invasiveness. However, the latest methods involve
orally administering frozen capsules, yielding equally effective results as endoscopic methods
[1].

There is growing interest in the potential impact of FMT on the course of obesity,
insulin resistance, and other common metabolic disorders. Due to the ongoing lack of progress
and the limitations, costs, and side effects of pharmacotherapy in combating these conditions,

which are inundating the civilized world, scientists are increasingly exploring new ways to
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address the epidemic of modern times [2]. Despite the limited number of studies conducted in
this area, it is well known that gut microbiota dysbiosis commonly accompanies obesity and
serious metabolic diseases. Additionally, pre-existing disturbances in gut microbiota
composition, caused for instance by antibiotic therapy, may predispose to obesity later in life,
even if it occurred during childhood. Studies have shown that adults with type 2 diabetes and
obesity have a markedly different gut microbiome composition compared to lean individuals,
and larger cohort studies have identified correlations between microbiome and body mass,
metabolism, and body composition [3]. Many studies also report on the potential use of FMT
as one of the therapies for metabolic disorders in the course of obesity, enabling weight

reduction and normalization of metabolic pathways [4-8].

Aim of the work

This review aims to assess the potential of FMT as a therapeutic approach for metabolic
disorders, with a particular focus on obesity and insulin resistance. In this review, we reviewed
recent reports describing.the effects of FMT on the composition of the gut microbiota and
focused on the impact of these changes on insulin resistance and overall metabolic health.
Understanding these effects may provide insight into its clinical application and the need for

further research.

Methods

A review of articles published between January 2019 and March 2025 was conducted

using PubMed and Google Scholar databases. The review was conducted using a systematic

method by two independent reviewers, and the results were compared. Articles were searched
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using the keywords "obesity” and "FMT". The results of research related to each of these
phenomena were analyzed, compared, and common conclusions were drawn based on this
analysis. Inclusion criteria were: publication year between 2019 and 2025, topics related to the
role of FMT in obesity therapy, availability of a full-text original research article, randomized
study design, and publication in English or Polish. The exclusion criteria included:
inappropriate type of publication (e.g., abstract, editorial, letter to the editor, review), lack of
randomization, and publication outside the 2019-2025 date range. Initially, 129 publications
were retrieved. After applying the time frame, 17 papers were excluded, leaving 112. Next, 23
duplicate papers were removed, reducing the pool to 89. The titles-and abstracts of these papers
were screened for relevance. 80 studies were excluded for.not meeting substantive criteria such
as inappropriate publication type (e.g., editorial, letter, -abstract, or poster), lack of
randomization, irrelevance to obesity, or lack of significant results. Ultimately, 9 publications

were included in the final review.

Literature review results

The findings of studies on this topic show certain similarities, although they are not

entirely conclusive. Despite minor differences, the overall picture remains consistent. Detailed

information on each of the analyzed articles is presented in Table 1.
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Table 1. Analysis of studies on the effectiveness of FMT in the treatment of metabolic diseases [3,9-

16]
Clinically Follow U
Authors Study - Number of . Primary significant . P
. Participants .. Intervention Control primary
(year) design participants outcome parameters
outcomes
reported
FMT from P'gf;bo HOMA
Age: 25-60 Obese leans donors cansules No statisticall -IR, HbAlc,
Yuetal. (BMI > 30) and n=24: (BMI 19.5- P _ rostaustcally fasting
- ; in the significant differences
(2020) RCT insulin-resistant Placebo n=12 21.8) by oral glucose, 12 weeks
S same between placebo and
[3] individuals, aged FMT n=12 capsules once cholesterols/tr
scheme as FMT groups - .
25 to 60 years a week for 6 iglycerides,
the study .
weeks weigh
group
Reductions in android-
to-gynoid-fat ratio and
reduction in the severity
of metabolic syndrome | Total body fat
FMT from Placebo in the FMT vs placebo percentage
leans and oral group; no effect of FMT | and android-
Age: 14-18 health donors capsules on BMI, no observed to-gynoid-fat
Leong et Obese (BMI > n=87 by oral inthe effects on insulin (A/G) ratio
al. (2020) RCT . - Placebo n=45 Y ) o ' 6 weeks
[9] 30), without EMT n=42 capsules; each same sensitivity, liver blood
chronic diseases participant scheme as | function, lipid profile, pressure,
received 7 the study inflammatory markers, HOMA-IR,
capsules group blood pressure, total metabolic
body fat percentage, gut markers
health, and health-
related quality of life
No significant
FMT from a differences in BMI,
single lean AUC of GLP1;
donor (BMI, Placebo FMT group had a
17.5 kg/m?); capsules sustained decrease in AUC of
Allegretti T ' . GLP1, BMI,
et al Obese BMI > 35, n=22 induction dose in the stool levels of taurocholic
. RCT without chronic FMT n=11 of 30 capsules same taurocholic acid; . 12 weeks
(2019) . ., acid in stool
[10] diseases Placebo n=11 atweek 4 and | scheme as patients’ obese gut
maintenance a study microbiome profile
dose of 12 group similar to the donors’
capsules at lean microbiome
week 8 profile
EMT from _ No statistical
differences were found .
healthy Placebo in the blood livid and Fasting blood
NAFLD patients donors, 200 oral . . P glucose and
. liver function results; . R
Xue et al. with obese (BMI n=75 ml of fresh capsules Bacteroides decreased insulin,
(2022) RCT > 25) and leans FMT n=47 bacteria with the pronortions of ' HOMA IR, 4 weeks
[11] patient with BMI Placebo n = 28 solution per probiotics P _p BMI, changes
Bacteroidetes and the .
<25 day, for 3 per day, . in the gut
. Bacteroidetes-to- . ;
days in total for 3 days L microbiota
(colonoscopy) Firmicutes (B/F)
Py increased after FMT
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FMT from Iazczbo
n=70 four healthy | - only patients inthe | HOMAZIR,
Mocanu Obese (BMI > 30) FMT (HF-FMT, and Ie.an capsules FMT-LF group had changes in the
et. al. . LF-FMT) donors; 20 . L gut
RCT and metabolic orally in significant . : 6 weeks
(2021) syndrome n=34 FMT capsules the same improvements in microbiota,
[12] Placebo (HF, LF) (we!ghmg 50 scheme as HOMA2-IR oral glucose
n=36 g in total) tolerance test
a study
orally
group
FMT from 2
lean donors Placebo
(BMI <20 administra S
. Obese (BMI > 40) andBMI< | tionby Bariatric surgery 6 BMI, body
Lahtinen months after FMT or composition
and obese (BMI > n=41 25) by gastroscop . .
etal. . . placebo administration | measured with
RCT 35) with other FMT n=21 gastroscopy y inthe . 1 year
(2022) . _ . reduced weight equally BIA, blood
metabolic Placebo n=20 into the same . . .
[13] . in both groups during | chemistry, and
disorders duodenum, 6 | scheme as the 1-vear follow-u QoL
months later — a study y P
bariatric group
surgery
Proportions of subjects
acquiring > 20% of
Placebo lean-associated
(saline microbiota at week 24 Proportion of
FMT fi QR -
lean dornoor:s infusion) ~ | were 100%, 88.2% and subjects
n=61 (BMI < 23) into the 22% in the FMT plus acquiring >
Ng et al Age 18-70 (BMI FMT n=41 504 stool into distal LSI, FMT alone, and 20% of
g ' >28) (FMT+LSI, FMT 9 . duodenum | sham plus LSI groups; microbiota
(2021) RCT - . the distal . 24 weeks
[14] and a diagnosis of alone) duodenum in the LSl and FMT led to from lean
T2DM Placebo (LSI) everv-d weeks same increase in donors at
n=20 ry scheme as Bifidobacterium and week 24, LDL
for up to week . .
12 (4 times) a study Lactobacillus and and liver
group + reduced total and low- stiffness
LSl density lipoprotein
cholesterol and liver
stiffness
Increased
Bifidobacterium faster
FMT from in FMT group,
healthy donors negatively correlated
without Orally with blood glucose
n=13 T2DM; 30 prebiotics levels, blood pressure, Glucose, C-
Suetal. T2DM without e oral capsules | and whole | blood lipids, and BMI; peptide,
- - FMT + diet n=5 . . .
(2022) RCT serious organic (1g) three grains 3 number of sulfate- triglyceride,
. Placebo . . . .
[15] illnesses (diet) n=8 times every 7 times a reducing bacteria HDL, LDL,
B days; orally day (20 (SRB), Bilophila, and HbAlc
prebiotics days) Desulfovibrio
every day decreased; earlier effect
(first 20 days) of weight loss was
demonstrated in the DF
group
FMT (50g) FMT with or without HOMA-IR,
Wu et al. T2DM without n=29 from healthy Only metformln S|gn|f|(_:antly BMI, fasting
. . FMT plus donors . improve insulin blood glucose,
(2023) RCT serious organic . - . metformin . . 4 weeks
[16] ilInesses metformine n=8 injected via e orall resistance and BMI; postprandial
FMT n=9 the y Bacteroidetes blood glucose,

nasointestinal

decreased, Firmicutes

HbAlc
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Placebo tube plus increased after
(metformine) metformine intervention in both
n=12 orally FMT alone and FMT
plus metformin groups

Notes: HOMAZ2-IR — Homeostatic Model Assessment of Insulin Resistance; HbAlc — glycated hemoglobin; BMI
—body mass index; AUC of GLP-1 — Area Under the Curve of Glucagon-Like Peptide 1; NAFLD — Nonalcoholic
Fatty Liver Disease; (HF-FMT — high-fermentable fiber supplements and FMT group, LF-FMT — low-fermentable
(LF) fiber supplements and FMT group; LF — low-fermentable fiber supplements group; HF — high-fermentable
fiber supplements group; BIA — Bioimpedance Analysis; QoL — Quality of Life; T2DM — Type 2 Diabetes
Mellitus; LSI — lifestyle intervention group; FMT+LSI — FMT and lifestyle intervention group; DF — FMT and

diet group; D — diet group.

Yu et al. [3], in a study involving 24 patients, did not observe an effect of FMT on the
therapy process of obese patients. They noted that the transplant resulted in a qualitative change
in gut microbiota; however, there was no statistically significant improvement in insulin
sensitivity (mean difference 9%; 95% CI =-5%-28%; p=0.16), homeostatic model assessment
of insulin resistance (HOMA-IR) (mean difference 0.2; 95% CI1=-0.9-0.9; p=0.96), as well as
fat (mean difference 1.2 kg; 95% CI1=-0.6-3.0 kg; p=0.18) and lean body mass (mean difference
-0.1 kg; 95% Cl=-1.9-1.6'kg; p=0.87). The authors pointed out that factors such as the small
study group, relatively-mild insulin resistance in patients, and the lack of simultaneous dietary
intervention may have influenced the study outcome [3].

Leong et al. conducted a study involving 87 adolescents with obesity aged 14-18 years.
Similarly, they observed changes in gut microbiota (decreased counts of Escherichia coli and
increased counts of Faecalibacterium prausnitzii, Bacteroides ovatus, Bacteroidales
bacterium, Alistipes onderdonkii, Alistipes finegoldii, and Alistipes shahii). However, they did
not observe a significant effect of FMT on body mass index (BMI) (adjusted mean difference
[aMD] -0.026; 95% ClI=-0.074-0.022; p=0.291). Initially, they observed improvements in

HOMA-IR by 34%, fasting insulin by 29%, and fasting glucose by 7%, but these results were
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only temporary and did not persist at the end of the study. Importantly, the authors noted a
decrease in the android-to-gynoid-fat ratio (-0.029; 95% CI -0.049, -0.008; p=0.0069) and
resolution of metabolic syndrome in 78% of participants (adjusted odds ratio [aOR] = 0.06;
95% C1=0.01-0.45; p=0.0074) [9,17]. This change represented a reduction in visceral fat tissue
by 2-3% and was primarily associated with the anti-inflammatory and gut barrier-sealing
effects of F. prausnitzii and Alistipes spp [9,18].

Allegretti et al. [10] observed that taking FMT capsules for 12 weeks did not affect
BMI change in patients. They observed a significant increase in gut microbiota diversity in
obese individuals, making its composition more similar to that of transplant donors (p<0.001),
with some of the significant changes involving Faecalibacterium, which produces butyrate and
hydrolyzes bile. This corresponded to a decrease in the concentration of taurocholic acid in the
stool of obese individuals to levels found in healthy donors (p<0.05) [10].

Similar observations were made by Xue et al. [11]. In a study involving 75 patients with
nonalcoholic fatty liver disease (NAFLD), they observed enrichment of gut microbiota after
FMT (p<0.05) and an increase in the Bacteroides/Firmicutes ratio from 0.7 before treatment to
0.93 after treatment (itwas.1.54 in healthy individuals). This was particularly noticeable in the
group of lean patients with NAFLD, although the changes, while noticeable, were not as
pronounced in obese individuals. Furthermore, in lean NAFLD patients after FMT, average fat
attenuation significantly decreased to values characteristic of healthy individuals compared to
the obese group (p=0.029). This suggests that FMT, besides its beneficial effect on gut
microbiota composition (reduced Bacteroides/Firmicutes ratio leading to decreased energy
expenditure and disrupted lipid deposition), also influences the course of NAFLD, especially
in lean individuals [11,19].

Mocanu et al. [12] not only investigated the effectiveness of FMT but also its

correlation with the administration of fiber. After 6 weeks in the group receiving FMT and
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supplementation with low-fermentable fiber, they observed a significant increase in the
abundance of Phascolarcobacterium, Christensenellaceae, Bacteroides, and Akkermansia
muciniphila, along with a decrease in Dialister and Ruminococcus torques. This group also
showed an improvement in the HOMAZ2-IR index (3.77 vs. 3.16; p=0.02). Moreover,
significant improvement was observed in the Glucagon-Like Peptide 1 (GLP —1) secretion
rhythm and a decrease in peak insulinemia in the oral glucose tolerance test (OGTT) (p<0.05).
This result would suggest an improvement in insulin sensitivity in obese patients with
metabolic syndrome due to the combination of both therapeutic methods [12].

One of the methods for treating obesity is bariatric surgery. Researchers are
investigating whether combining the procedure with FMT can lead.to better clinical outcomes
for both. Lahtinen et al. [13] did not observe such a correlationin a study involving 41 patients.
The decrease in body weight was similar in_the FMT and placebo groups (4.8% and 4.6%,
respectively) and did not show a statistically significant difference. Additionally, the values of
glycated hemoglobin (HbAlc), triglyeerides, and uric acid in the FMT and placebo groups
reached similar final values [13].

Ng et al. [14] made.interesting observations regarding the correlation of therapeutic
methods. They observed that when FMT was used in combination with lifestyle change
intervention, a significantly higher percentage of patients showed significant changes in gut
microbiota structure compared to FMT alone or lifestyle change alone (100%, 88.2%, and 22%,
respectively; p<0.0001). The use of FMT, regardless of the introduction of lifestyle changes,
resulted in an increase in the abundance of bacteria producing butyrate, and the combination
of both methods resulted in a significant increase in the abundance of Bifidobacterium and
Lactobacillus compared to FMT alone (p<0.05). In the case of combining both methods, a
significant decrease in cholesterol and low-density lipoprotein (LDL) concentrations was also

observed at the endpoint (p<0.05) [14].
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Su et al. [15] also compared the effectiveness of diet and FMT. The researchers pointed
out that in the group using only the diet, there was a significant increase in the abundance of
Acidaminococcus, Bifidobacterium, Blautia, and Pseudomonas, while the abundance of
Bilophila, Oscillospira, Roseburia, and Ruminococcus was significantly reduced. In the group
where diet and FMT were combined, the population of Bifidobacterium, Collinsella,
Lactobacillus, and Prevotella significantly increased, while Bacteroides, Bilophila,
Lachnospira, Odoribacter, Phascolarctobacterium, and Sutterella decreased. After this
treatment in patients with diabetes, Prevotella became the dominant-bacterium, as in healthy
individuals. In the studied groups, a decrease in BMI (23.4 vs. 24.8 m/kg?in the diet group and
23 vs. 25.2 m/kg? in the diet and FMT group; p<0.05), fasting glucose level (6.7 vs. 9.6 mmol/I
in the diet group, p<0.05), HbAlc level (6.6 vs. 8.3% in the diet group and 6.2 vs. 6.9% in the
diet and FMT group; p<0.001, p<0.01, respectively), and mean systolic blood pressure (118
vs. 135 mmHg in the diet group and 109 vs. 133 mmHg in the diet and FMT group; p<0.05,
p<0.01, respectively) were observed. These changes were most strongly negatively correlated
with the abundance of Bifidobacterium and less so with Lactobacillus [15]. Interestingly,
Bifidobacterium is frequently indicated as having a protective effect against the development
of type 2 diabetes through its inhibitory effect on the growth of pathogenic bacteria and
improvement of gut barrier integrity [15,20]. Lactobacillus, on the other hand, by producing
lactate, acidifies the gut environment, inhibiting the growth of pathogenic bacteria and
positively influencing the course of treatment for type 2 diabetes and obesity [21,22].

Wau et al. [16] made similar observations. In a study involving 31 patients with type 2
diabetes treated with metformin, they observed that patients treated with FMT and metformin
achieved a significant improvement in glucose level (6.78 vs. 9.24; p<0.01), HbAlc (8.76 vs.
9.1%; p<0.01), BMI (26.46 vs. 27.27; p<0.01), and HOMA-IR (3.61 vs. 5.51; p<0.01).

Importantly, patients treated only pharmacologically did not improve in terms of BMI and
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HOMA-IR during the 4-week study period. This suggests a therapeutic effect potentiated by
FMT. The observed effect was mainly associated with an increase in the abundance of
Prevotella and Bifidobacterium bacteria [16]. Changes in the composition of the gut microbiota

after FMT and their impact on the metabolism of obese patients are shown in Figure 1.

L)

F. prausnitzii A. municiphila ‘ E.coli Bilophila spp.
T GLP-1 ™ insulin sensitivity /™ inflammation /™ inflammation,
- inflammation J» body mass insulin resistance

Suterella spp.

Bifidobacterium spp. Lactobacillus spp. ™ inflammation

™ intestinal barrier J inflammation

Oscillospira
Prevotella spp. Christensenellaceae ? ambivalent
I glucose metabolism | | |- body mass Dilaster spp.

Bacteroides spp. Phascolarctobacterium 7 inflammation

1 glucose metabolism | | ‘T SCFA

Figure 1. Changes in the composition of ‘the gut microbiota after FMT and their impact on the

metabolism of obese patients [3,9-16]

Discussion

Intestinal dysbiosis is a component of the specific etiological triad of obesity, which
also includes genetic factors and dietary irregularities. The influence of gut microbiota in this
disease primarily relies on generating systemic inflammation, immune response, energy
metabolism, and intestinal barrier function [23].

Human microbiota mainly consists of bacteria belonging to the Bacteroidetes,
Firmicutes, Proteobacteria, Actinobacteria, and Verrucomicrobia, with the first two comprising
up to 90% of the total population [24,25]. Approximately half of the microbiota composition,

known as the core, is identical in all individuals. However, the second half constitutes a variable
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feature among individuals [24,26]. Interestingly, the composition of gut microbiota can change
depending on the diet, forming so-called enterotypes. A higher proportion of Prevotella is
associated with a high-carbohydrate diet, while Bacteroides predominates in high-fat and
animal protein-rich diets [27,28].

In obese individuals, the most significant pathogenetic change in gut microbiome is a
decrease in Bacteroides, with a proportional increase in Firmicutes bacteria [28]. Additionally,
a decreased level of Christensenellaceae bacteria and Akkermansia and an increased level of
Lactobacillus are indicated. Introduction of a low-calorie diet and weight loss contribute to
restoring the correct quantitative ratio between these bacteria. Excess Firmicutes bacteria leads
to an increased presence of enzymes involved in the digestion and fermentation of complex
carbohydrates, as well as changes in gene promoter methylation responsible for promoting
obesity and cardiovascular diseases [29-31]. Conversely, a reduced presence of Akkermansia
affects increased serum triglyceride levels, increased adipose tissue, and insulin resistance [32].
Increased levels of Firmicutes bacteria.contribute to heightened production of short-chain fatty
acids (SCFAs), which serve-as stored energy, thus increasing the positive energy balance in
obesity pathogenesis [28].. Furthermore, SCFAs stimulate fat accumulation in adipocytes by
insulin synthesis ‘stimulation, activating G protein-coupled receptors GPR43 and GPR41
[28,33]. Additionally, gut bacteria contribute to the hydrolysis of bile acid salts, which regulate
lipid and cholesterol metabolism, leading to adipose tissue and weight gain through activation
of PPARy, ANGPLT4, ABCG5/GS [33,34].

A high-fat diet, as one of the pathogenic factors of obesity, contributes to decreased
synthesis of occludin and zonula occludens-1, thereby loosening epithelial cell junctions in the
intestines, leading to intestinal barrier damage and penetration of bacterial toxins, including
lipopolysaccharide (LPS), into the bloodstream. LPS endotoxemia activates Toll-like receptor

TLR-4, exacerbating insulin resistance and weight gain by stimulating excessive
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cholecystokinin secretion in a MyD88-dependent mechanism and protein kinase C [28,35,36].
These induced inflammatory changes were not acute but over time induced obesity and its
complications.

Another pathomechanical pathway in the development of microbiota-dependent obesity
involves its influence on the liver. Intestinal dysbiosis is one of the factors in the development
of non-alcoholic fatty liver disease (NAFLD) and exacerbation of liver fibrosis. These
processes are dependent on the abundance of Bacteroides and Ruminococcus [37,38]. The
aforementioned inflammatory state induced by LPS presence in the blood induces NF-xB and
TLR-4 and TLR-9, increasing interleukin 18 and 22 levels, which-condition the recruitment of
inflammatory cells, including macrophages secreting fibrosis-stimulating cytokines in the liver
[28,38]. Additionally, a deficiency of fasting-induced adipose factor (Fiaf) caused by dysbiosis
contributes to lipoprotein lipase activation, carbohydrate response element-binding protein
(ChREBP), and sterol regulatory element-binding protein 1 (SREBP-1), resulting in liver
triglyceride accumulation [28]. Mareover, ethanol, a product of certain bacterial metabolisms
(Proteobacteria), exacerbates iver damage [38].

The third pathway.of microbiota interaction with metabolic pathways involves a central
influence on the ‘brain, both through stimulation of the vagus nerve and immunological
mechanisms [27,29,39]. Bacterial metabolites such as lactate and acetate affect postprandial
satiety, and bacterial effects on intestinal hormone levels (cholecystokinin, peptide Y,
glucagon-like peptide 1) increase vagus nerve tension and regulate appetite. Inflammation-
stimulating LPS enhances cytokine secretion, which may affect autonomic nervous system
activation [28,40]. Changes in the composition of the gut microbiota in obesity are shown in

Figure 2.
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Prevotella spp. Bacteroides spp.
Firmicutes Christensenellaceae
Lactobacillus spp. Akkermansia spp.

Figure 2. Changes in the composition of the gut microbiota in obesity [28-40]

The impact of gut microbiota on organism metabolism is presented in Figure 3. The
above observations indicate that gut microbiota significantly influences the development and

control of obesity, insulin resistance, ~diabetes, and their metabolic complications.

P

| GUT MICROBIOTA |
LIVER " NERVOUS SYSTEM
‘I NAFLD and fibrosis - Activation  of  vagus
nerve

1 inflammation INTESTINE ADIPOSE TISSUE

1 intestine permeability A inflammation Disruption in intestinal
/™ fat storage hormone levels (GLP-1,

™ inflammation /M fat storage CCK, PYY) and their
Glucose metabolism influence to apetite
disorders “Mchanges in hormone

secretion

Changes in gene
expression

Figure 3. The impact of gut microbiota on the body's metabolism and the functioning of various organs:

liver, intestines, brain, and adipose tissue [28-40]
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Conclusions

FMT can be effectively used in the therapy of metabolic disorders, especially as a
complementary element to classical therapeutic methods. Although research results regarding
weight loss are not conclusive, FMT improves metabolic control of diseases and is one of the
factors supporting positive therapeutic effects. Further research is necessary to assess the
relationship between FMT and beneficial metabolic changes, as it seems to be a promising

form of treatment for obesity and metabolic syndrome in the future.
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