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Abstract

Small microorganisms are colonised in various sites of
human body including urinary tract. Although they could not
be determined by standard culture techniques, up-to-date
it has been suspected that urinary system is not out of any
microorganisms. Simply, total of these microorganisms form
urinary microbiome. Contribution to well being of tract or
cause of diseases and which microorganisms play the role
are questions to be answered. Bladder cancer recurrence,
prostate cancer ethiology, relationship with renal Stones,
chronic pelvic pain, bladder pain, urinary incontinence are
most studied subjects about urinary microbiome to detect
targeted therapies, explore protective therapeutic strategies
or find new biomarkers.

Introduction

Human body includes 10 times more microbial cells
than human cells and most of them can’t be specified
by standard culture technics. These microbial cells are
encoded in the human genome, having great impact
on various diseases or well-being of different organ
systems. To understand microbiome researchs, first
some terms must be clarified. Microbiota is the total
of microorganisms in special organs, which genome
forms microbiome. Genetics, dietary, environmental
influence, hosts immune function, neurotransmitters
and various metabolites play important role forming
special microbiomes. Most of the studies maintain that
the development of the microbiome starts at birth. Al-
terations of microbiome between cesarean and vaginal
births had been seen in various researchs. Gut micro-
biota of breast milk fed neonatals include dominantly
bifidobacteria, on the other hand formula fed neonatals
microbiota include bacteriodes fragilis, enterobacteriae,
clostridium difficile. Maternal infections, diseases, hospi-
talization, antibiotics use are other factors which have

influence in microbiome [1-3].

Human microbiome Project (HMP) was started by
National Institute of Health in 2008 to determine all
the microbial genome sequences and to define its role
in someones health and disease. From 5 different sites
of human body, samples were studied: nasal passages,
oral cavity, skin, gastrointestinal tract, and urogeni-
tal tract. The HMP is extracting 16S rRNA and making
metagenomic sequencing to determine microbiome.
16S rRNA is like a fingerprint for bacterials metoge-
nomes. Therefore 16S rRNA is the most specific part of
bacterial genom, which is used in protein synthesis [4].

Methodology Studying Urine Samples

To study urine samples 16S rRNA extraction is the
most common way. The Ibis T-5000 Universal Biosensor
technoloy, which uses PCR, electrospray ionization
(ESI), time of flight (TOF) and mass spectrometer (MS)
in general.

First DNAs were amplified by the polymerase chain
reaction (PCR). The amplicons revealed by PCR were
weighed by electrospray ionization (ESI), time of flight
(TOF) and mass spectrometer (MS) to determine the
molecular mass. Every molecular mass consists of a
combination of four nucleotides (A,C,G,T). The genomic
species were identified through the database, which
containes bacterial, fungal species sequences.

In laboratory phase all urine samples were divided
to 3 ml parts and centrifuged at 10000 rpm by 3 min-
utes, supernatant was removed and the pellets nucle-
ic acid sample was revealed by Tissues kits. Then each
sample was amplified by PCR.
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16S rRNA sequencing is not the only way to study
microbiome; DNA extraction, RNA extraction and
extraction of protein or small molecules are options.

The Microbiota of the Urinary Tract

Relationship between microbiome and urological dis-
eases are studied in a wide range of specialities: Urolithia-
zis, interstitial cystitis, chronic pelvic pain syndrome, incon-
tinence, urinary tract infections and urooncology.

Several studies pointed urinary and gut microbiome
diversities of chronic prostatitis/chronic pelvic pain
syndrome patients compared with controls. In the gut
microbiome diversity has been stated less in CP/CPPS
patients and distribution was different than controls
[5]. In the same study lower counts of Prevotella were
also a remarkable end-point, which may be used as a
biomarker. In a similar study urinary microbiome of CP/
CPPS patients have higher diversity than control group.
The prevalance of anaerob bacteries was significantly
higherin CP/CPPS group [6]. In another study by Horwitz,
et al. it has been shown that microbial diversity plays a
protective role against invasive urinary tract infections
of the catheterized bladders [7].

Stool microbiota was also studied to detect signifi-
cant species, potential biomarkers and targeted ther-
apies for Interstitial cystitis/bladder pain syndrome
patients. Quantitative PCR of stool DNA has revealed
some deficient species like E. sinensis, C. aerofaciens, F.
prausnitzii, O. splanchnicus, and L. longoviformis. These
deficient species might be used as biomarkers in stool
samples. Furthermore metabolic pathways were deter-
mined by the same study, as glyceraldehyde levels were
increase in IC patients. It might play an important role
for targeted therapy [8].

In various studies the occurence of Stone disease
and relationship with Oxalobacter formigenes were re-
searched. Recent studies showed that lower prevalance
of this bacteria is associated with increased urinary ox-
alate concentration [9]. Siener, et al. described that Ox-
alobacter formigenes decreased the urinary oxalate by
reducing the intestinal absorbtion.

Inflammation of prostate and its atrophy, high grade
prostate intraepithelial neoplasia are hypothesized hav-
ing great impact on prostate cancer pathophysiology.
Genetic polymorphisms seen at cellular inflammation
are modelling the baseline of the hypothesis. Cytokines
like IL-6, IL-8 are responsable for prostate cancer devel-
opment [10]. Some studies have also shown that his-
tory of sexually transmitted diseases are increasing the
probability to develop prostate cancer [11-13]. In that
case anti-inflammatory drug use might prevent the ear-
ly prostate cancer development.

Nowadays probiotic use is very common, which
made specific development against various dieases.
Probiotics show their effects by reducing mucosal
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inflammation through inhibition of the NF-kB pathway
and IL-6,-8 [14]. In a double blind placebo-controlled
randomized trial it has been revealed that L. casei
reduced the prevalance of superficial bladder cancer
recurrence [15]. Superiority to BCG treatment is
controversial and couldn’t make any statement.

Womens chronic pelvic pain syndrome is another
challenging subject of urology, because of its difficulties
in diagnosis and treatment [16-18]. Nickel, et al. Com-
pared microbiomes of women with chronic pelvic pain
flare and non flare groups. Overall 81 species were spec-
ified first voided urine (VB-1) and 73 species mid stream
urine (VB-2). Candida and Saccharomyces prevalance
were significantly higher in flare group and especially
in VB-2. A bladder involvement through that result is a
great possibility. For planning targeted therapies that
might be a baseline [16].

Conclusion

Urinary microbiome is researched almost in all fields
of urology. To develop specific biomarkers, better diag-
nostic evaluation, targeted treatment and protection
against diseases these researchs are promising. The use
of probiotics against recurrent urinary tract infections,
targeted therapies against funghi (Candida and Saccha-
romyces), the role of Provetella are ready to explore.
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