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Abstract
AIM
To analyze the bacterial community structure and 
distribution of intestinal microflora in people with and 
without metabolic syndrome and combined these 
data with clinical indicators to determine relationships 
between selected bacteria and metabolic diseases. 

METHODS
Faecal samples were collected from 20 patients with 
metabolic syndrome and 16 controls at Cangnan 
People’s Hospital, Zhejiang Province, China. DNA was 
extracted and the V3-V4 regions of the 16S rRNA 
genes were amplified for high throughput sequencing. 
Clear reads were clustered at the 97% sequence 
similarity level. α and β diversity were used to describe 
the bacterial community structure and distribution in 
patients. Combined with the clinical indicators, further 
analysis was performed. 
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RESULTS
Bacteroidetes , Firmicutes , Actinobacteria , Proteobacteria , 
Fusobacteria  were the dominant phyla, and Prevotella , 
Bacteroides  and Faecalibacterium  was the top three 
genera in faecal samples. α diversity analysis showed 
that the species richness of metabolic syndrome samples 
(group D) was significantly higher than the control 
(group C) (P  < 0.05), and the microbial diversity of 
group C was greater than that of group D. According to 
the principal co-ordinates analysis, the samples of group 
C clustered more tightly, indicating that the distribution 
of bacteria in healthy patients was similar. The 
correlation analysis showed that alkaline phosphatase 
was negatively correlated with the abundance of 
Prevotella  (P  < 0.05). There was a negative correlation 
between low-density lipoprotein and the abundance 
of Ruminococcus  (P  < 0.05) and a positive correlation 
between the high-density lipoprotein and the abundance 
of Ruminococcus  (P  < 0.05). The total protein and the 
alanine aminotransferase was positively correlated with 
the abundance of Peptostreptococcus  (P  < 0.05). 

CONCLUSION
The changes microbial communities can be used as an 
indicator of metabolic syndrome, and Prevotella  may 
be a target microorganism in patients with metabolic 
syndrome.

Key words: Metabolic syndrome; Fecal samples; Bacterial 
community structure; Prevotella  

© The Author(s) 2018. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: We amplified the V3-V4 regions of the 16S 
rDNA from faecal samples to analysis the bacterial 
community structure and distribution of intestinal 
microflora in patients with metabolic syndrome 
combined with clinical indicators. The results showed 
that the species of metabolic syndrome patients was 
significantly higher than that of controls, and the 
microbial diversity of controls was greater than that of 
metabolic syndrome patients. The correlation analysis 
showed that alkaline phosphatase was negatively 
correlated with the abundance of Prevotella , indicating 
that Prevotella  may be a target microorganism in 
patients with metabolic syndrome.

Lin L, Wen ZB, Lin DJ, Dong JT, Jin J, Meng F. Correlations 
between microbial communities in stool and clinical indicators 
in patients with metabolic syndrome. World J Clin Cases 
2018; 6(4): 54-63  Available from: URL: http://www.wjgnet.
com/2307-8960 /full/v6/i4/54.htm  DOI: http://dx.doi.
org/10.12998/wjcc.v6.i4.54

INTRODUCTION
Metabolic syndrome is one of the most pressing global 

health problems currently. This syndrome occurs in 
adults but has also been reported in adolescents, 
and its prevalence is estimated to be nearly 4.2%[1]. 
Metabolic syndrome is a cluster of disorders and 
metabolic symptoms that finally leads to an increased 
risk of cardiovascular disease[2]. The increasing number 
of people with metabolic syndrome is considered to be 
associated with the global epidemic of diabetes and 
obesity, especially abdominal obesity[3]. It has also 
been noted that the prevalence of metabolic syndrome 
increases with the severity of obesity[4]. It is known that 
an overabundance of circulating fatty acids can lead to 
insulin resistance which, in turn, could lead to metabolic 
syndrome. In fact, the WHO had defined that glucose 
intolerance, insulin resistance, obesity, hypertension 
and dyslipidaemia are essential component of metabolic 
syndrome[5].

The gut microbiota of humans has received seri­
ous attention in recent years, as it is an important 
component of human microbial communities. The gut 
microbiota establishes and maintains normal intestinal 
health and can improve or exacerbate a series of 
diseases ranging from stomach cancer to autoimmune 
disorders[6]. Sokol et al[7] reported that a high level of 
Faecalibacterium prausnitzii in a healthy person could 
protect gut mucosa. Conversely, Staphylococcus aureus, 
a type of opportunistic human pathogen, is able to cause 
various diseases, such as pseudomembranous colitis[8]. 
Karlsson et al[9] noted that gut microbiota composition 
could instruct the metabolic status of patients with 
type 2 diabetes. Metagenomic studies have been 
widely conducted on human microbiomes and have 
identified various gut microbiota that are specifically 
related to the metabolic syndrome; for example, 
Prevotella copri contributes to insulin resistance, while 
Akkermansia municiphila is involved in increasing insulin 
sensitivity[10,11].

Based on the Illumina Miseq sequencing platform, 
our study analysed the bacterial community structure 
of intestinal microflora in patients with metabolic 
syndrome. Furthermore, we analyzed α and β 
diversity, the differences and distributions of microbial 
communities and the particular bacterial species 
related to metabolic diseases by comparing healthy 
controls with patients with metabolic syndrome. By 
combining microbial community analyses with the 
clinical indicators, we aimed to determine a relationship 
between selected bacteria and metabolic diseases.

MATERIALS AND METHODS
Patients and samples
Twenty patients with metabolic syndrome were 
recruited from the hospital outpatient and inpatient 
department according to the international Diabetes 
Federation (IDF) criteria, and the patient’s faecal 
samples were collected and numbered from D1 to 
D20. The detailed clinical data were showed in Table 1. 
At the same time, 16 (C1-C16) faecal samples were 
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collected from the normal people. All faecal samples (> 
3 g) were placed in a 1.5 mL saline tube (containing a 
DNase inhibitor). Immediately after collection, all of the 
samples were stored at -80 ℃. This study had received 
a strict medical ethics review, and all patients were 
informed and consented to participate in the study.

DNA extraction and concentration determination of fecal 
samples
Nucleic acid extraction was performed according to the 
QIAamp DNA Stool Mini Kit manufacturer’s instructions, 
and DNA was finally dissolved in Buffer AE. Quantified 
the DNA concentration by using Qubit dsDNA HS assay 
kit, identified the DNA quality and integrity by Agilent 
2100 Bioanalyzer with DNA 1000 chip.

16S rDNA high throughput sequencing
The primer sequences of the V3 and V4 regions 
of 16 s rDNA were designed after comparing the 
sequence of multiple bacteria. Upstream primer: 
5’-TCGTCGGCAGCGTCAGATGTGT-3’; downstream 
primer: 5’-GTCTCGTGGGCTCGGAGATGTG-3’. Primers 
were stored at -20 ℃ after synthesis.

The libraries were constructed with a two-step 
polymerase chain reaction (PCR) amplification protocol. 

The reaction mixture for first step was as follows: 1 μL 
of upstream primer (5 μmol/L), 1 μL of downstream 
primer (5 μmol/L), 10 ng of DNA template, 10 μL of 
HiFi buffer (2 ×), and 7 μL of sterile water. The thermal 
cycling was as follows: pre-denaturation at 95 ℃ for 3 
min, denaturation at 95 ℃ for 30 s, annealing at 60 ℃ 
for 30 s, extension at 72 ℃ for 30 s, and extension 
at 72 ℃ for 5 min. After PCR amplification, the PCR 
products were purified by magnetic beads purification. 
At the second step, primers N701-N712 and S501-S508 
were used (Table 2). The reaction mixture was as 
follows: 1 μL of upstream primer (10 μmol/L), 1 μL of 
downstream primer (10 μmol/L), 2 μL of the purified 
amplification products from the first-round, 12.5 μL 
of HiFi buffer (2 ×), and 8.5 μL of sterile water. The 
thermal cycling was as follows: pre-denaturation 
at 95 ℃ for 3 min, denaturation at 95 ℃ for 30 s, 
annealing at 65 ℃ for 30 s, extension at 72 ℃ for 30 
s followed by extension at 72 ℃ for 5 min. After the 
second round of PCR amplification, the products were 
purified by magnetic beads, and 30 μL sterile water was 
used for DNA elution. The concentration of libraries was 
quantified by an Agilent 2100 Bioanalyzer instrument 
with a DNA high-sensitivity chip.

High throughput sequencing and data processing
High throughput sequencing was performed with the 
Illumina MiSeq (Illumine, San Diego, CA, United States) 
platform to produce 2 × 250 bp paired end reads. Raw 
tags were obtained by such methods as error rate 
checking, joint processing, and merging on the original 
sequencing primers. Raw tags were filtered using 
Qiime. Usearch was used to remove chimeric sequences 
and to obtain the final valid tags by comparing with 
the database. The operational taxonomic units (OTU) 
clusters were performed with Uparse based on a 97% 
sequence identity. Furthermore, in order to analyses 
the distribution and diversity of microbes in different 
samples, α diversity and β diversity were performed 
for all samples. α diversity analyzed the distribution 
and abundance of microorganisms in the sample by 
calculating, for instance, the ACE, the Shannon index, 
and the Simpson index. β diversity analysis was used 
to evaluate the diversity of the microbial composition 
in the sample. Principal Co-ordinates Analysis (PCoA) 
was performed based on a distance matrix of weighted 
UniFrac values.

Statistical analysis
T-tests were used to analyse the differences in 
bacterial abundance between the two groups. The 
abundance of Odoribacter, Prevotella, Ruminococcus, 
Faecalibacterium, Actinomycetaceae, Mobiluncus, 
Agromyces, Chryseobacterium and Peptostreptococcus 
were significantly different between the two groups. 
Correlation analysis showed that alkaline phosphatase 
was negatively correlated with the abundance of 
Prevotella (P < 0.05). There was also a negative 
correlation between the low-density lipoproteins and the 

Table 1  Detailed clinical data of two groups (mean±SD)

Group C Goup D

Gender (male:female) 18:2 12:4
Age 46.70 ± 14.47 47.25 ± 16.34
Weight (kg) 83.63 ± 12.26 68.82 ± 10.32
BMI 28.66 ± 4.12 26.45 ± 3.11
Abdominal circumference (cm) 102.85 ± 10.94 89.64 ± 8.34
Blood pressure (mmhg) 139.60 ± 

21.41/81.90 ± 7.75
127.44 ± 

16.74/74.63 ± 6.46
Total bilirubin (μmol/L) 17.67 ± 8.67 15.26 ± 7.34
Indirect bilirubin (μmol/L) 13.26 ± 6.89   9.46 ± 4.72
Direct bilirubin (μmol/L)   4.64 ± 3.37   3.52 ± 3.13
Fasting blood sugar (mmol/L)   6.77 ± 1.48   5.22 ± 1.31
Postprandial blood sugar (mmol/L) 11.20 ± 9.83   6.35 ± 2.64
Total protein (g/L) 69.02 ± 6.52 73.46 ± 8.36
Globulin (g/L) 27.09 ± 4.59 32.64 ± 3.56
Albumin (g/L) 42.41 ± 5.88 51.14 ± 6.23
ALB/GLB   1.63 ± 0.39   1.78 ± 0.23
Aspartate transaminase (U/L)   39.57 ± 23.16   31.23 ± 13.54
Alanine aminotransferase (U/L)   50.44 ± 26.82   37.26 ± 14.46
Glutamyl transpeptidase (U/L)   146.13 ± 155.94   36.23 ± 13.63
AST/ALT   0.86 ± 0.39   1.21 ± 0.23
Low density lipoprotein (mmol/L)   3.06 ± 0.57   2.45 ± 0.24
High density lipoprotein (mmol/L)   1.20 ± 0.37   1.65 ± 0.28
LDL/HDL   2.38 ± 1.11 1.98 ± 2.1
Creatinine (μmol/L)   83.54 ± 23.39   73.83 ± 16.34
Triglyceride (mmol/L)   5.66 ± 8.20   1.53 ± 1.25
Total cholesterol (mmol/L)   5.60 ± 3.15   4.76 ± 2.74
Alkaline phosphatase (U/L)   52.46 ± 12.95   89.32 ± 25.32
Urea nitrogen (mmol/L)   6.04 ± 2.12   5.14 ± 2.16
Uric acid (μmol/L)   436.77 ± 141.57 378.35 ± 89.34

BMI: Body mass index; ALB/GLB: Aspartate transaminase/alanine 
aminotransferase;  AST/ALT: Aspartate transaminase/alanine 
aminotransferase; LDL/HDL: High density lipoprotein/low density 
lipoprotein.

Lin L et al . Microbial polymorphisms of patients with metabolic syndrome
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abundance of Ruminococcus (P < 0.05), while a positive 
correlation was observed between the high-density 
lipoproteins and the abundance of Ruminococcus (P < 
0.05). The total proteins and alanine aminotransferase 
were positively correlated with the abundance of 
Peptostreptococcus (P < 0.05). 

RESULTS
Quality control of experimental data
Twenty faecal samples from metabolic syndrome 
patients (group D) and 16 faecal samples from normal 
people (group C) were collected in this study. The 
hypervariable region (V3, V4 and V5) of 16S rDNA of 
bacteria was amplified with the corresponding universal 
primers. After a series of procedure, for instance quality 
inspection, sample mixing, library building and QC, the 
qualified library were obtained and subjected to high 
throughput sequencing. Raw reads was purified with a 
series of quality control operations, such as error rate 
check, joint handling, merger and optimization. At last, 
effective tags were obtained for the following analyze 
revealed that Group C (control) consisted of an average 
of 59833 ± 11661 high quality sequences, and group D 
(metabolic syndrome) consisted of an average of 53857 
± 10901 high quality sequences. The average length 
of all of the sequences was 426 ± 2 nt. The sequences 
were subjected to OTU clustering at 97% similarity level 
using the Qiime software. After disregarding all OTUs 
that consisted of less than 2 sequences, the number of 
OTUs in group C and D were 928 to 2433, and 1161 
to 2932, respectively. Classification of the bacteria was 
accomplished by Greengenes.

Composition and distribution of microorganisms in 
faeces
At the phylum level, the dominant bacteria of groups 

C and D were similar. The five phyla with the highest 
abundance were Bacteroidetes, Firmicutes, Actinobacteria, 
Proteobacteria and Fusobacteria (not detected in C4), 
which comprised 99.37-99.97% of all the OTUs. All of 
these microbes are common intestinal microflora[12] 
(Figure 1). Based on the group classification tree, we 
observed that the relative abundance of Firmicutes in 
group C was larger than that in group D (P < 0.05). 
Although the relative abundance of Bacteroidetes, 
Fusobacteria, Proteobacteria and Actinobacteria in group 
D was higher than group C, this difference was not 
significant (P > 0.05) (Figure 2).

At the genus level, the dominant species in both groups 
were Prevotella, Bacteroides and Faecalibacterium. Among 
these species, only the abundance of Prevotella and 
Faecalibacterium were significantly different between the 
two groups. Ruminococcus, Coprococcus, Bifidobacterium, 
Blautia, Lactobacllus, Fusobacterium were also highly 
abundant and dominant in both groups. The abundance 
of species in group D was slightly higher than in group C 
(Figure 3).

Rarefaction and rank abundance curves
Rarefaction curves were used to evaluate whether the 
amount of sequencing data was sufficient to capture all 
species contained in the sample and to indirectly reflect 
the abundance of species. Rarefaction curves of two 
groups are shown in Figure 4.

Rank abundance curves intuitively reflect the 
richness of the species in the sample and the distribution 
of uniformity. The higher the richness of species is, the 
greater the span of the curve on the horizontal axis, in 
the vertical direction, the gentler the curve, the more 
uniform the species distribution. 

α diversity analysis
The t-test results and the box diagram showed that 

Table 2  Primers of N701-N712 and S501-S508

Primer name Primer sequence (5'-3')

N701 CAAGCAGAAGACGGCATACGAGATTCGCCTTAGTCTCGTGGGCTCGG
N702 CAAGCAGAAGACGGCATACGAGATCTAGTACGGTCTCGTGGGCTCGG
N703 CAAGCAGAAGACGGCATACGAGATTTCTGCCTGTCTCGTGGGCTCGG
N704 CAAGCAGAAGACGGCATACGAGATGCTCAGGAGTCTCGTGGGCTCGG
N705 CAAGCAGAAGACGGCATACGAGATAGGAGTCCGTCTCGTGGGCTCGG
N706 CAAGCAGAAGACGGCATACGAGATCATGCCTAGTCTCGTGGGCTCGG
N707 CAAGCAGAAGACGGCATACGAGATGTAGAGAGGTCTCGTGGGCTCGG
N708 CAAGCAGAAGACGGCATACGAGATCCTCTCTGGTCTCGTGGGCTCGG
N709 CAAGCAGAAGACGGCATACGAGATAGCGTAGCGTCTCGTGGGCTCGG
N710 CAAGCAGAAGACGGCATACGAGATCAGCCTCGGTCTCGTGGGCTCGG
N711 CAAGCAGAAGACGGCATACGAGATTGCCTCTTGTCTCGTGGGCTCGG
N712 CAAGCAGAAGACGGCATACGAGATTCCTCTACGTCTCGTGGGCTCGG
S501 AATGATACGGCGACCACCGAGATCTACACTAGATCGCTCGTCGGCAGCGTC
S502 AATGATACGGCGACCACCGAGATCTACACCTCTCTATTCGTCGGCAGCGTC
S503 AATGATACGGCGACCACCGAGATCTACACTATCCTCTTCGTCGGCAGCGTC
S504 AATGATACGGCGACCACCGAGATCTACACAGAGTAGATCGTCGGCAGCGTC
S505 AATGATACGGCGACCACCGAGATCTACACGTAAGGAGTCGTCGGCAGCGTC
S506 AATGATACGGCGACCACCGAGATCTACACACTGCATATCGTCGGCAGCGTC
S507 AATGATACGGCGACCACCGAGATCTACACAAGGAGTATCGTCGGCAGCGTC
S508 AATGATACGGCGACCACCGAGATCTACACCTAAGCCTTCGTCGGCAGCGTC

Lin L et al . Microbial polymorphisms of patients with metabolic syndrome
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Figure 1  Relative abundance of top 10 species at phylum and genus level between two groups. A: Relative abundance of top 10 species at phylum level 
between two groups; B: Relative abundance of top 10 species at genus level between two groups. Each column represents one group and different colors indicate 
different phylum or genus in the microbiota composition. The top 10 were listed. Relative abundance: the average of sample abundances in a group.
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the abundance and diversity of the species in the two 
groups were significantly different (P < 0.05). The 
species richness of group D was significantly higher, 
while the microbial diversity of group C was greater 
(Table 3, Figure 5).

β diversity analysis
The samples were clustered into two groups, except 
for samples 6, 7, 8, 9 and 15 in group C and samples 
8, 9, 11, 15 and 20 in group D, indicating generally 
good within-group similarities. Results of principal co-
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Figure 4  Rarefaction curve and rank abundance curve of two groups. A: Rarefaction curve of two groups. The abscissa was the number of sequencing samples 
taken at random, the ordinate was the number of species corresponding to the number of samples sequenced. The different samples were marked with different 
colors; B: Rank abundance curve of two groups. The abscissa was the ordinal number sorted by the abundance of operational taxonomic units, the ordinate was the 
relative abundance of the operational taxonomic units in the corresponding sample. The different samples were marked with different colors.
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ordinates analysis showed that the samples of group 
C formed a tighter cluster, indicating that bacteria in 
healthy patients shared more similarities, while the 
samples of group D were more scattered. The results 
show how the bacterial community structure can be 
distinguished based on the different health conditions of 
patients (Figures 6 and 7).

DISCUSSION
Patients with metabolic syndrome were usually obese 
and suffered from atherosclerosis, dyslipidaemia, 
hypertension, insulin resistance, impaired glucose 
tolerance or other symptoms. For persons with this 
condition, the metabolism of proteins, fats, carbohydrates 
and other substances may be dysfunctional, which 
leads to changes in the composition of the symbiotic 
microbial flora in human body which, in turn, impacts 
certain important functions in humans. Therefore, the 
composition of microbial flora and the human body’s health 
are closely related. There have been many studies 
on the correlations between metabolic syndrome and 
microbial flora. However, the correlation between 
microbial and clinical indicators of metabolic syndrome 
has rarely been reported. This paper analyzed the 
differences of microbial distribution between patients 
with and without metabolic syndrome, and focused on 
the relationship between clinical indicators and microbes 
in patients with metabolic syndrome. Our aim was to 
find a better means of detecting diseases based on the 
changes of microbial flora in humans.

Our results showed that the composition of the 

bacterial communities in persons with and without 
metabolic syndrome was similar. The dominant 
bacteria were Bacteroidetes, Firmicutes, Actinobacteria, 
Proteobacteria and Fusobacteria, all of which are 
common intestinal flora. There were significant 
differences in the abundance of Firmicutes in the two 
groups, being significantly lower in group D. Sun, et al[13] 
showed a decrease of abundance of the Firmicutes, and 
an increase of Bacteroidetes in obese people, which 
was similar to our findings, except we observed no 
significant increase in the abundance of Bacteroides 
in group D. The ACE index indicated a higher species 
richness of microbes in group D than group C; the 
Shannon index showed no significant difference 
between the two groups, while the Simpson index 
showed that the microbial diversity of group C was 
higher than that of the group D. These results indicate 
that various factors in patients with metabolic syndrome 
might lead to changes in the composition of microbial 
flora. At the genus level, the abundance of Prevotella, 
Ruminococcus and Peptostreptococcus were different 
among the two groups and showed certain correlations 
with the clinical data (Table 4).

An early symptom of type II diabetes or metabolic 
syndrome is insulin resistance[14]. Prevotella is a 
bacterium of the mouth and vagina that dominates 
during periodontal disease and periodontal abscess[15], 

Table 3  α diversity analysis data of two groups

Group C Group D P value

ACE 2935.84 4496.51 < 0.05
Simpson 0.96 0.93 < 0.05
Shannon 6.98 6.59 > 0.05

ACE index: Used to assess species abundance, the larger the value, the 
higher the abundance; Simpson index: Used to assess species diversity, the 
larger the value, the higher the diversity; Shannon index: Used to assess 
species diversity, the larger the value, the lower the diversity.

Table 4  Relative abundance of top 9 genus in two groups 
and total samples

Genus Group C (%) Group D (%) Total samples (%)

Prevotella 21.85 31.8 27.38
Bacteroides 19.54 16.34 17.77
Faecalibacterium 7.84 5.54 6.56
Bifidobacterium 2.28 3.18 2.78
Fusobacterium 1.66 3.12 2.47
Ruminococcus 3.48 1.5 2.38
Coprococcus 2.29 1.9 2.07
Lactobacillus 1.76 1.74 1.75
Blautia 1.84 1.5 1.65

The top 9 genus was ranked according to the relative abundance in total 
samples, and their relative abundance in group C and group D was 
showed respectively.
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Figure 5  Box diagram of ACE, Simpson and Shannon index of two groups. Green and yellow boxplots denoted the relative abundance or diversity of samples in 
two groups respectively. The t-test was used to analyze the significant difference between the indices of different groups.
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and can enter the intestine with food and saliva. Diet 
is closely related to Prevotella. Studies had shown that 
long-term high-fat diets can lead to excess energy 

in the body, which leads to obesity. Adipose tissue in 
obese patients secrete a variety of inflammatory factors 
such that the body enters a low inflammation state 
continuously, which leads to insulin resistance[16]. Zhao[17] 
observed that branched-chain amino acids increased 
in people with insulin resistance. As insulin resistance 
further develops, the body begins to lack insulin while 
the branched-chain amino acids increase gradually. 
Animal studies have confirmed the relationship between 
Prevotella and branched-chain amino acids[18]. For 
example, feeding mice with Prevotella for three weeks 
leads to an increase in the level of branched-chain amino 
acids in the body, and the formation of glucose tolerance 
and insulin resistance. We observed that the abundance 
of Prevotella in group D was significantly higher than 
group C, and we speculate that Prevotella may be 
a target microorganism in patients with metabolic 
syndrome. The increase in the abundance of Prevotella 
would lead to increased branched-chain amino acids and 
the metabolism of carbohydrates because Prevotella 
actively interacts with a variety of microbes to accelerate 
the metabolism of carbohydrates in the body[19]. The 
synthesis of branched-chain amino acids depends on 
a type of enzyme that is expressed in many kinds of 
microorganisms. Therefore, the presence of Prevotella 
and other microorganisms might lead to increased levels 
of branched-chain amino acids in the blood. However, 
we observed that Prevotella and alkaline phosphatase 
were negatively correlated. Clinical determination of 
alkaline phosphatase is primarily used for the diagnosis 

Figure 6  Clustering map of species abundance of two groups. The vertical direction was the sample information and the horizontal direction was the species 
annotation information. The corresponding valued of the heat map is the log 2 converted relative abundance of each line of species.
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health problems. The WHO defined that glucose intolerance, insulin resistance, 
obesity, hypertension and dyslipidaemia are essential component of metabolic 
syndrome. Metagenomic studies had identified various specific gut microbiota 
relate to metabolic syndrome. Based on the Illumina Miseq sequencing platform, 
16s rDNA was widely studied on the distribution and diversity of microbial 
communities, however the analysis on the clinical indicators was not enough. 
Recently, the microbial community, based on 16s rDNA sequencing, has attracted 
substantial attention. Metagenomic studies had identified that various specific gut 
microbiota were relate to metabolic syndrome, such as Akkermansia municiphila. 
The changes of microbes in the community and the relationship between 
microbial community and the clinical indicators of metabolic syndrome can be 
used as an indicator of metabolic syndrome detection.

Research motivation
Except for the distribution and diversity of microbial communities, we aimed to 
find out a relationship between these special bacteria and metabolic diseases 
through the analysis of clinical data. 

Research objectives 
The main objectives were twenty patients with metabolic syndrome which were 
recruited from the hospital outpatient and inpatient department according to the 
international Diabetes Federation (IDF) criteria. The patient’s faecal samples 
were collected and analyzed by 16S rDNA sequencing.

Research methods
16S rDNA gene sequencing is a non-culture method based on the high-
throughput sequencing platforms. At present, 16S rDNA gene sequencing has 
been widely utilized for metagenomic analysis of the environment, including 
analysis of the composition of the human and animal guts and fecal microbiota. 
In this study, we analyzed the bacterial community structure, and found out 
a relationship between these special bacteria and metabolic diseases. The 
microbial flora could be used to guide the detection of metabolic syndrome 
and the changes of microbes in the community can be used as an indicator. 
Furthermore, Prevotella might be a target microorganism in patients with 
metabolic syndrome.

Research results
Firstly, Bacteroidetes, Firmicutes, Actinobacteria, Proteobacteria, Fusobacteria 
were the dominant phyla, and Prevotella, Bacteroides and Faecalibacterium 
was the top three genera in faecal samples. Secondly, compared with the 
health people (group C), patients with metabolic syndrome (group D) had much 
more species richness in faecal samples. However, the microbial diversity of 
group C was greater than that of group D. Thirdly, clinical data had correlation 
with the distribution and diversity of microbial communities. For example, the 
alkaline phosphatase and low-density lipoprotein was negatively correlated 
with the abundance of Prevotella and Ruminococcus respectively (P < 0.05). In 
contrast, there was a positive correlation between the high-density lipoprotein 
and the abundance of Ruminococcus (P < 0.05), additionally, another positive 
correlation were detected among the total protein, the alanine aminotransferase 
and Peptostreptococcus (P < 0.05). 

Research conclusions
In this study, the data on the composition of microbial communities of normal 
and metabolic syndrome patients were combined with the clinical indicators 
of metabolic syndrome. The species richness of metabolic syndrome samples 
(group D) was significantly higher than the healthy people (group C) (P < 0.05), 
and the microbial diversity of group C was greater than that of group D.

Research perspectives
The changes microbial communities can be used as an indicator of metabolic 
syndrome, and Prevotella may be a target microorganism in patients with 
metabolic syndrome.
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