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Abstract
Introduction and Objective. Overweight and obesity are among the main health problems in highly developed countries, 
including Poland. An effective fight against complications of these phenomena may be the basis for prevention and 
improvement of therapy of many diseases. This preliminary study is an attempt to determine the composition of the 
intestinal microflora in the local population of obese middle-aged men particularly exposed to the adverse consequences 
of overweight and obesity.  
Materials and Method. Stool samples of 20 men with abdominal obesity were the material for examination. The composition 
of microbiome was determined using the next generation sequencing method targeting the V3-V4 hipervariable region 
of 16S rRNA. The Greengenes gene collection was used as a reference database.  
Results. This was the first attempt to determine the gut microbiome composition in a local population. The predominant 
components of microbiota were bacteria classified as Firmicutes (47.45%) and Bacteroidetes (46.05%). The most abundant Class 
were Clostridia (47.06%) and Bacteroidia (46.05%), and most abundant Order were Clostridiales (46.50%) and Bacteroidales 
(45.93%). The greatest diversity concerned the Genus category in which the most abundant groups of microorganisms were 
bacteria belonging to Bacteroides (26.57%) and Prevotella (13.26%).  
Conclusions. Molecular sequencing methods allow determination of the composition of microbiome, including 
microorganisms that can't be identified using classical diagnostic methods. The obtained results may form the basis for 
further research, including larger groups of participants, aimed at determining the role of microbiota in the development 
of abdominal obesity and its complications. The results can also be used for comparative studies with those from other 
regions, and be a part of global efforts to determine human ‘core microbiome’.
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INTRODUCTION

The human organism is a unique ecosystem whose 
functioning, apart from human genes, also affect the genes 
of microorganisms colonizing ecological niches within 
the body. All microorganisms: commensal, symbiotic and 
pathogenic that inhabit environment are referred to as a 
microbiome [1]. The development of molecular methods 
allowed the gaining of knowledge about microbes that 
were not identifiable by using classical isolation methods, 
as well as identification of phenotypes. During the studies 
on prokaryotes, sequence analysis of the highly conserved 
16sRNA region was used [2]. Research conducted using this 
technique allowed the determination that up to 80% of the 
microbiome are non-cultivable organisms [3]. In 2008, the 
Human Microbiome Project (HMP) was initiated to develop 
the composition of the human microbiome. The total number 
of microorganisms inhabiting the human body is estimated at 
1012–1014, and the most numerous group are microorganisms 
colonizing the gastrointestinal tract [4].

The conducted studies prompted researchers from around 
the world to look for the role of microorganisms in the 
pathogenesis of some diseases. In the course of research 
undertaken, it was found that the intestinal microbiota of 
healthy people and those burdened with certain diseases, 
for instance: inflammatory bowel diseases, cardiovascular 
diseases, diabetes and obesity, as well as some cancers, such 
as colon cancer, differ significantly [5–9]. It should be noted 
that the composition of the microbiome may show significant 
individual differences also in the absence of diseases [4].

Data are available to document the differences in the 
composition of gut microbiota depending on the place 
of residence, which may be influenced by genetic factors, 
dietary habits and environmental influences [10]. In order 
to identify the microbiom’s impact on health processes, 
an important role is comparing the composition of gut 
microbiota in different geographic regions. This may allow 
a global consensus to be formed regarding the composition 
of gut core microbiome, as well as determine the contribution 
of microbiota to disease processes.

Overweight and obesity are currently among the 
most important and the most common risk factors for 
cardiovascular disease in Polish society. According to data 
from the European Health Survey conducted in 2014, the 
problem of overweight and obesity concerns respectively 

Address for correspondence: Anna Gózd-Barszczewska, Stefan Cardinal Wyszyński 
Provincial Specialist Hospital, al. Kraśnicka 100, 20-718 Lublin, Poland
E-mail: aniagozd@o2.pl

Received: 18 November 2018; accepted: 11 March 2019; first published: 21 March 
2019

mailto:aniagozd@o2.pl


Journal of Pre-Clinical and Clinical Research, 2019, Vol 13, No 1
Anna Gózd-Barszczewska,  Maria Kozioł-Montewka, Piotr Barszczewski. Characteristics of gut microbiome of obese middle-aged men in the Lublin region…

36,6% and 16,7% of Poles over 15 years of age. This problem 
is more common in men who are overweight or obese in 44% 
and 18% respectively [11].

Adipose tissue is active and its excess contributes to 
adverse processes affecting various organs. Unfavorable 
consequences of obesity contribute to occurrence of: arterial 
hypertension, ischemic heart disease, type 2 diabetes, kidney 
stone disease, polycystic ovary syndrome, sleep apnea 
syndrome or nonalcoholic fatty liver disease. There are also 
studies documenting the impact of obesity on the increased 
risk of different types of cancer: colon cancer, breast cancer 
in postmenopausal women, endometrial cancer, stomach 
cancer, kidney cancer, pancreatic cancer, primary liver cancer 
or esophageal cancer [12, 13]. It has been documented that 
both overweight and obesity are unfavorable prognostic 
factors, and an increase in body mass index (BMI) by 5kg/m2 
is associated with an increase in overall mortality by 30% [13].

OBJECTIVE

Due to the lack of the composition of microbiome in the local 
population, indicating the possible effect of microbiota on the 
occurrence of obesity, as well as the prevalence of overweight 
and cardiovascular diseases in Poland, this study aimed to 
characterize the composition of the intestinal microbiota in 
a population of middle-aged men with abdominal obesity. 
We compared our results with data obtained from other 
regions of the world.

MATERIALS AND METHODS

The study was conducted from 16 February 2015–5 May 2015 
in the Division of Cardiology with the Cardiac Intensive Care 
Unit, at the Cardinal Stefan Wyszyński Hospital in Lublin, 
eastern Poland. The study was approved by the Bioethics 
Committee registered at the Lublin Medical Association 
(Resolution of the Bioethics Committee, No. 97/2014/KB/
VI, 16 December 2014) and all procedures performed in the 
study were in accordance with Helsinki Declaration and its 
later amendments.

Before entering the study, each participant was informed 
about its objectives and methods and about the possibility 
of resigning from participation at any time. Consent to 
participate in the study was obtained in writing. Each 
participant then received a questionnaire concerning current 
medical history, lifestyle and family burdens. Methods used 
in the study were presented by Gózd-Barszczewska et al 
[14]. 20 middle-aged men (45–65) who lived in the Lublin 
region were selected for the study. All participants met the 
World Health Organisation criteria of overweight or obesity; 
overweight was diagnosed when the body mass index (BMI) 
≥ 25, whereas obesity when the BMI was ≥ 30 [15]. Diagnosis 
of abdominal obesity was made on the basis of the World 
Diabetes Federation guidelines and was found when the waist 
circumference was at least 94 cm [16]. The excluding criterion 
was the intake of antimicrobials or probiotics in the period 
of 2 months preceding the participation in the study. Each 
participant was subjected to anthropometric parameters: 
weight, height, waist ant hip circumference.

The material collected from the participants were stool 
samples. Fresh faeces in the amount corresponding to the 

size of a walnut, or 5 ml in the case of liquid stool, were used. 
Samples were taken into sterile containers. Before the next 
stage of the study, the strains were stored in sterile Eppendorf 
tubes at the temperature of -800 C. DNA was extracted 
using the QIAamp DNA Stool Mini Kit (Qiagen, Hilden, 
Germany). The procedure was carried out in accordance 
with the manufacturer’s instructions. The compositions 
of the microbiome was determined using next generation 
sequencing 16S rRNA method (Illumina, CA, USA). Primers 
targeting V3-V4 hipervariable region of 16S rRNA contained 
additional adapters compatible with Nextera Index Kit 
(Illumina, CA, USA). The primers sequences were as follows: 
NXt_388_F: 5’- TCG TCG GCA GCG TCA GAT GTG TAT 
AAG AGA CAG ACW CCT ACG GGW GGC AGC AG -3’ 
and NXt_518_R: 5’- GTC TCG TGG GCT CGG AGA TGT 
GTA TAA GAG ACA GAT TAC CGC GGC TGC TGG -3’.

RESULTS

In the study group, the gut microbiome was dominated 
by bacteria, which accounted for 99.81% of the obtained 
reads; Archea accounted for 0.02% reads and 0.17% were not 
assigned to any systematic category. 12 Phyla were identified 
in the study group. The microbiome was dominated by 
Firmicutes (47.57%) and Bacteroidetes (46.05%) [14] (Fig. 1).

In the phylogenetic category Class 20 groups of 
microorganisms were found. Microbiota was dominated 
by Clostridia (47.06%) and Bacteroidia (46.05%). The most 
abundant representatives of Proteobacteria were clusters 
Gammaproteobacteria and Betaproteobacteria (Fig. 2). At 

Figure 1. Phylogenetic abundance – Phylum level

Figure 2. Phylogenetic abundance – Class level. 10 most abundant classes. 
Orthologous groups are colored by their respective functional category shown 
in Figure 1

38



Journal of Pre-Clinical and Clinical Research, 2019, Vol 13, No 1
Anna Gózd-Barszczewska,  Maria Kozioł-Montewka, Piotr Barszczewski. Characteristics of gut microbiome of obese middle-aged men in the Lublin region…

the Order level, 26 groups of microorganisms were identified. 
Most of the reads were classified as Clostridiales (46.50%) and 
Bacteroidales (45.93%) (Fig. 3).

In the study group, 45 Families were identified. The 
most abundant orthologous groups were Bacteroidaceae 
and Prevotellaceae belonging to Bacteroidetes and 
Ruminococcaceae, Lachnospiraceae and Veilonellaceae 
belonging to Firmicutes. Among the representatives of 
Proteobacteria, the most abundant were Enterobacteriaceae 
(Fig. 4) [14].

The most diverse phylogenetic category was Genus. 
Representatives of 67 orthologous groups were identified. 

The dominant component of the microbiome in the study 
group were bacteria belonging to Bacteroides (26.57%) and 
Prevotella (13.26%) [14] (Fig. 5).

DISCUSSION

For the last few years, microbiota has been considered as 
a potential element of the pathogenesis of many diseases, 
including obesity, diabetes, and inflammatory bowel diseases. 
Studies conducted worldwide in recent years have confirmed 
the efficiency of the 16S rRNA sequencing method in the 
assessment of the microbiota composition and the advantage 
of this method over traditional techniques of culture and 
isolation [17]. Gut microflora begins to form at the moment 
of birth, and despite the influence of genetic factors, diet 
and environmental factors have the greatest impact on the 
composition of gut microbiome [18]. In adults, the microbial 
community appear to be stable over time [19]. The authors 
of the current study made the first attempt to characterize 
the gut microbiome in the local population of middle-aged 
men with abdominal obesity.

On the basis of obtained results, it was found that among 
12 identified Phyla the most abundant were Firmicutes, 
Bacteroidetes, Proteobacteria and Actinobacteria, which 
constituted over 99% of gut microbiota in the study group. The 
most complete data obtained so far comes from the research 
programmes MetaHit and the Human Microbiome Project 
[20, 21]. Results of these studies also revealed the presence 
of 12 Phyla. In the above studies, the percentage of bacteria 
belonging to Firmicutes, Bacteroidetes, Proteobacteria and 
Actinobacteria was estimated at 93.5%. Similar results 
using the 16S rRNA technique in overweight and obese 
middle-aged men, also with cardiovascular problems, were 
presented by Haro et al. [22]. The dominance of Firmicutes 
and Bacteroidetes can now be considered as a characteristic 
feature of human gut microbiome. The most numerous 
representatives of Firmicutes include bacteria belonging to 
class Clostridia, which is divided into three main families: 
Ruminococcaceae, Lachnospiraceae and Veillonellaceae. The 
most abundant class of Bacteroidetes are Bacteroidia which 
are represented by Bacteroidaceae and Prevotellaceae. As 
proved by the results of research conducted as a part of 
the Human Microbiome Project, microorganisms exert an 
unsustainable influence on the human’s health through 
two major mechanisms: the innate immune response to the 
structural components of bacteria resulting in inflammation 
and bacterial metabolites of dietary compounds [23]. Bacteria 
belonging to Firmicutes and Bacteroidetes are involved in 
the production of short-chain fatty acids (SCAFs) which are 
used as energy for tissues [24]. There are numerous reports 
indicating the participation of bacteria in the production 
of SCFAs, which in turn may be involved in both processes 
leading to the occurrence of obesity or promote the 
maintenance of normal weight [25]. It has been shown that 
butyrate is mainly produced by the phylum Firmicutes, while 
acetate and propionate by Bacteroidetes [26].

The aim of current studies is to determine the impact of 
particular groups of microorganisms on the above processes. 
So far, the results of the research aimed at understanding 
the relationship between the composition of the intestinal 
microbiome and obesity still did not allow for the last 
determination of the role of microorganisms. There are data 

Figure 5. Phylogenetic abundance – Genus level: 10 most abundant genera. 
Orthologous groups are coloured by their respective functional category shown 
in Figure 1

Figure 3. Phylogenetic abundance – Order level: 10 most abundant orders. 
Orthologous groups are coloured by their respective functional category shown 
in Figure 1

Figure 4. Phylogenetic abundance – Family level: 10 most abundant families. 
Orthologous groups are coloured by their respective functional category shown 
in Figure 1
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indicating significant relationships between the composition 
of microbiota and body weight, manifested, for example, by 
reduced bacterial diversity or altered ratio of Firmicutes/
Bacteroidetes [22, 27]. However, there are also studies in 
which no relationship was demonstrated between the 
composition of the gut microbiome and obesity [28].

In addition, in the studies on effect of microorganisms 
on the development of obesity in twins, Turnbaugh et  al. 
have shown that 75% of the obesity-enriched genes were 
from Actinobacteria and 25% from Firmicutes, while 42% of 
lean-enriched genes were from Bacteroidetes [27]. Although 
the composition of gut microbiota in the adult population is 
considered stable, Ley et al. have shown that the abundance 
of Bacteroidetes may change during weight loss [8].

The most abundant genera in the current study 
were Bacteroides, Prevotella, Faecalibacterium and 
Phascolarctobacterium. Similar results were obtained by 
Haro et  al. in the study mentioned above. Prevotella and 
Bacteroides dominated especially in the gut microbiome 
of obese men with BMI > 33 [22]. Similar results in the 
composition of microbiota at the genera category were 
obtained in the presented study, the results which are in 
line with other studies conducted to-date, which showed 
that Bacteroides dominate in highly developed societies and 
constitute 40–60% of the gut microbiome [29]. Prevotella 
dominate in some regions of the world with a high intake of 
a diet based on plant-based products [30]. The abundances of 
Bacteroides and Prevotella in the distal colon can be inversely 
correlated [8].

CONCLUSIONS

Gut microbiota is an extremely complex ecosystem, which is 
influenced by many factors, such as genetic and environmental 
determinants, lifestyle and diet or medications. The aim of 
conducted studies is to establish the connection between 
microbiome composition with systemic homeostasis and 
its impact on human health. This was a preliminary study 
which was a first attempt to determine the gut microbiota 
composition in local population of middle-aged obese men. 
The results are  in accordance with data obtained in other 
regions of the world. They can be used for comparative 
studies, involving larger group of participants, in order to 
show possible changes in the composition of gut microbiome, 
which may predispose to the occurrence of obesity and 
related diseases, and to determine whether gut microbiota 
may be a potential element in strategies to prevent obesity 
and its consequences.
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