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A COMPARATIVE ANALYSIS OF SEMINAL AND VAGINAL MICROBIOTA OF
MARRIED COUPLES BY REAL-TIME PCR WITH ANDROFLOR AND
FEMOFLOR REAGENT KITS
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Many sexually transmitted diseases are caused by bacteria. While we fairly well understand the role of some microorganisms
in the development of genitourinary tract infections, there is still a vast majority of those whose contribution is unclear. It is
believed that sexual partners share their genitourinary microbiota, meaning that treatment regimens should be the same for
both of them. This article reports results of the study of seminal and cervical microbial communities conducted in 50 married
couples who did not use barrier birth control and did not take any antibiotics at least 3 months before the study. All couples
presented with complaints of primary or secondary infertility, recurrent miscarriages or sought preconceptional counseling. The
mean age of male and female participants was 34.8 = 7.8 and 30.4 + 6.2 years, respectively. Samples of the seminal fluid and
vaginal secretions were studied by real-time polymerase chain reaction (real-time PCR) with Androflor and Femoflor reagent
kits. The following bacteria were more frequent in the vaginal microbiota than in the seminal fluid: Lactobacillus spp. (p < 0.005),
Eubacterium spp. (o = 0.002), Gardnerella vaginalis (p = 0.002), Megasphaera spp./Velionella spp./Dialister spp. (p = 0.004).
Ureaplasma spp. was 3 times more frequent in women, Mycoplasma hominis was 4 times more frequent in men; however, this
difference was not significant. In 4 (8 %) couples both partners had normal microbiota; 23 (46 %) couples shared at least one
microbiota resident. Also, microbial communities were totally different in 23 couples. The obtained data indicate that both sexual
partners should be examined to decide on the most effective treatment for each of them. Qualitative and quantitative real-time
PCR assays Androflor and Femoflor provide comprehensive data essential for adequate treatment planning.

Keywords: seminal fluid, cervical canal, genitourinary tract, married couple, microbiota, microbial community, polymerase
chain reaction, real-time PCR, Androflor, Femoflor

<] Correspondence should be addressed: Denis Pochernikov
ul. Arseniya, d. 53, kv. 44, lvanovo, Russia, 1563012; urologkmn@mail.ru

Received: 08.04.2017 Accepted: 20.04.2017

CPABHUTEJIbHbIN AHANN3 BUOTONA 3AKYNATA U LEPBUKAJIBHOIO
KAHAJIA METOAOM IMuP-PB C TECTAMU «<AHOPO®JIOP» U «PEMO®JIOP»
B CYMNPY>XXECKUX MNMAPAX

. . MoyepHunkos' = 1. C. TankmHa?, H. T. MNocToBonTeHko!, A. M. lepacumos!

" IBaHOBCKas rocyAapcTBeHHast MeavLMHeKas akagemms, IBaHoBo
2 leHTpasibHbIi Hay4HO-CCNEA0BATENBCKUIN HCTUTYT OpraHn3aLmm U HchopMaTusaLmin 3apaBooxpaHeHis, Mockea

MHorve nHbekUn, NepesatoLLMECS NOMOBbIM MyTeM, BbI3bIBAKOTCS DakTepuamMm. Posb psaa MUKPOOPraHM3MOB B STUOOMAM
ypOreHnTanbHbIX MHEKLMI XOPOLLO N3BECTHA, OOHAKO Aaneko He Bcex. Bo Bpa4ebHOM COOOLLECTBE TaKXKe MPUHSTO CH-
TaTb, YTO MUKPOOKMOTA YPOreHNTaIbHOrO TpakTa Yy MoJfIOBbIX MapTHEPOB OOMHAKOBA, B CBS3W C YeM 1M CRedyeT HasHadaTb
OOVHaKOBOE NedeHne. B gaHHOM cTaTbe CcOOBLAeTCa O pesynbratax 1MccnegoBaHust rotona asKynsaTa U LepBrKaibHOro
kaHana B 50 Cynpy>Keckux napax, »)mBLUMX 6e3 6apbepHON KOHTPaLENLMM 1 MpremMa aHTMbaKTepuanbHbIX NpenapaToB He
MeHee 4em 3 Mecslia 40 y4acTus B uccneqosaHun. Bee napbl obpatnnmck K Bpady no noBody NEPBUHHOIO UK BTOPUHHOIO
6ecnnogus, NPYBbLIMHOMO HEBbIHALLMBAHUS GEPEMEHHOCT U NPearpaBMaapHoON NoaroToBky. CpeaHU BO3PACT My>XXUMH
coctasun 34,8 + 7,8 net, xeHuwmH — 30,4 + 6,2 neT. D9KyAaT U OTASNSEMOE LePBKaIbHOIO KaHana UCCcneaoBan MeTo-
OOM MOMMMEPAa3HON LIEMHON peakumy B PEXXMUME «peasibHOro BpemeHn» (MLIP-PB) ¢ ncnonbsosaHvem TectoB «AHOPOMAoOP»
(y My>4mH) 1 «Pemodnop» (y XeHLmH). B 6uoTone LepBrKaibHOrO KaHana AOCTOBEPHO 4vallle, YeM B BUOTOME asKyndaTa,
BCTpedanuch Lactobacillus spp. (p < 0,005), Eubacterium spp. (p = 0,002), Gardnerella vaginalis (p = 0,002), Megasphaera
spp./Velionella spp./Dialister spp. (p = 0,004). Ureaplasma spp. B 3 pasa uallle BCTpeHanachb y »eHLWH, a Mycoplasma
hominis — B 4 pa3za 4Halle y My>4/H, HO pasnuynst CTaTUCTUYECKM HEOOCTOBEPHDLI. B 4 (8 %) cynpy»xeckux napax y obounx
napTHepPOB Obina abCoMTHO HOPMasbHas MUKPOMIoPa 38KYAATa U LepBUKaNbHOMO kaHana; B 23 (46 %) napax Obinn Bbl-
SABMEHbI COBMaaeHUst Mexxay GuoTonammn no ogHOMY U 60nee MUKPOOpraHn3Mam; Takke B 23 napax O1oTomnbl MOSHOCTLIO
He coBnaganu. onyyYeHHble OaHHbIE YKa3biBAIOT HA HEOBXOOMMOCTb 0bCcnenoBaTbs 060X MApPTHEPOB B Mape Ans Bbibopa
3P HEKTUBHOMO NeveHns Kaxxaoro ns Hux. Metopg MLP-PB ¢ Tectamu «AHOpodnop» 1 «Pemodnop», ABsasiCb Ka4eCTBEHHbIM
N KONMHYECTBEHHbBIM, MO3BOSIET MOJYYMTb Bpa4y BCE AaHHble, HEOOXOAVMbIE A1S MNaHNPOBAaHKS Tepaniu.

KntoueBble cnoBa: a5KydT, LEPBUKaTbHBIN KaHa, YPoreHUTabHbIN TPaKT, Cynpy»Keckas napa, 6uoton, MUKPOOUOLEHO3,
MUKPOBMOTa, NoIMMepasHas LenHasa peakuus, MNLP-PB, «<Angpodnop», «®emodhnop»
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To date, over 30 bacterial infections are known to be transmitted
through sexual contact [1, 2]. It has been shown that Chlamydia
trachomatis and Mycoplasma genitalium promote inflammation
in the genitourinary system of both men and women, but
pathogenicity of Mycoplasma hominis and Ureaplasma spp. is
stilla matter of debate, which is why genitourinary mycoplasmas
are actively studied across the world [1-9].

The meta-analysis of 4,712 academic articles published
over the period from 1960 to 2013 provides convincing
evidence of the contribution of the genitourinary inflammation
in the mother to the development of pregnancy complications,
including preterm delivery and early or late perinatal morbidity
[4]. Sexually transmitted infections (STls) compromise semen
quality, induce formation of antisperm antibodies and are a
major cause of urethroprostatitis and infertility [1-3, 5-8, 10].
In a study conducted in women who had suffered preterm
delivery, 50 % of the participants tested positive for Ureaplasma
spp. in the amniotic fluid; however, this bacteria did not
appear as a monoculture, but were detected in associations
with opportunistic microorganisms, including Fusobacterium,
Mycoplasma, Sneathia, Bacteroides, Prevotella, Streptococcus
spp., Staphylococcus spp., Enterococcus spp., Leptotrichia,
Peptostreptococcus, Gardnerella, Citrobacter, Lactobacillus
spp., Escherichia, and Haemophilus [9].

Polymerase chain reaction (PCR) is a qualitative and
quantitative test widely used in the clinical routine for quick
and reliable identification of infectious agents, though it cannot
identify co-occurring opportunistic pathogens. As indicated
in the modern clinical practice guidelines, it is important to
determine pathogen concentrations in the sample, especially
when running tests for Ureaplasma spp. and M. hominis
[10-15]. According to the European Association of Urology,
Ureaplasma urealyticumin concentrations above 10° CFU/ml
are considered pathogenic; this value influences the choice of
treatment [5]. According to Russian clinical practice guidelines,
treatment is not recommended if concentrations of Ureaplasma
spp. and/or M. hominis are lower than 10* CFU/mI and there
are no clinical/laboratory-confirmed signs of inflammation in
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the genitourinary tract [11, 14, 15]. Androflor and Femofior
qualitative and quantitative real-time PCR-based assays for
male and female patients, respectively, meet the requirements
of a diagnostic PCR for STls.

An opinion is shared by the medical community and the
public that microbiotas of the genitourinary tract of both sexual
partners are identical in composition. Once an infectious
agent has been detected in the ejaculate or cervical canal
secretions of one partner, both members of the couple start
receiving identical treatment, since the doctor assumes that
their genitourinary tracts are inhabited by the same microbes.
As a result, one of the partners is left underexamined and is
prescribed therapy for no good reason. In one of our studies,
we bacteriologically examined semen and cervical secretions of
117 married couples who did not use any birth control, to find
out that in 84 % of the analyzed samples the identified bacteria
were different [16]. So far, we have failed to find reports on any
real-time PCR-based comparative analysis of the genitourinary
microbiotas of both sexual partners.

The aim of this study was to compare ejaculate and cervical
microbiotas of sexual partners in married couples using real-
time PCR-based assays Androflor and Femofior.

METHODS

We initiated a prospective study of 50 married couples who
presented at the clinic of lvanovo State Medical Academy over
the period from October, 2016 to March, 2017 with complaints
of primary or secondary infertility, recurrent miscarriages or
sought preconceptional counseling. All couples did not use
barrier birth control and did not take antibacterial medications
at least 3 months before sample collection. Mean age was 34.8
+ 7.8 years for males and 30.4 + 6.2 years for females.

Before semen collection, male patients were asked to pass
urine to empty the bladder, wash their hands and penis with
soap and water, and dry the glans penis and foreskin with a
sterile disposable towel. Semen samples were obtained by
masturbation, placed into the sterile container and delivered
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Fig. 1. Frequency (%) and average concentrations (copies per sample) of microorganisms in the semen. Data obtained with Androflor real-time PCR kit
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to the lab within one hour after sample collection. In women,
excess cervical mucus was removed with a cotton swab, and
the cervix was washed with a sterile sodium chloride solution.
A probe was inserted into the cervical canal to the depth of
0.5-1.5 cm; the probe was retrieved carefully to avoid contact
with the vaginal walls. The participants abstained from sex for
at least 3 days before sample collection.

All samples were analyzed using Androflor and Femoflor
real-time PCR reagent kits (both by DNA-Technology TS,
Russia) and the DT-96 PCR detection system (R&P DNA-
Technology, Russia).

Statistical analysis was performed using Microsoft Excel
2013 and Statistica 10.0 (StatSoft, USA). Fisher’s exact test
was applied to determine statistical significance of the results.
The difference was considered significant at p < 0.005.

RESULTS
Using Androfior, we detected no pathogens in the ejaculate of

16 (82 %) men; the semen of 7 participants (14 %) contained
opportunistic Staphylococcus spp., Streptococcus spp. and
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Fig. 2. Frequency (%) and average concentrations (copies per sample) of microorganisms in the cervical canal. Data obtained with Femoflor real-time PCR kit
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B Number of samples with the identified microorganism (Androfior assay)

B Number of samples with the identified microorganism (Femoflor assay)

Bl Number of samples with the same microorganisms (Androflor and Femoflor assays)

Fig. 3. Semen and cervical microbiotas with similar microbial composition
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Corynebacterium spp. at non-pathogenic concentrations; the
semen of 27 (54 %) men was dysbiotic. Using Femoflor, we
detected only Lactobacillus spp. in the cervical secretions of
11 (22 %) women, indicating the absence of pathology; 25
(50 %) women had vaginal dysbiosis; the microbiotas of 14
(28 %) female participants were healthy, dominated by
Lactobacillus spp. (> 80 %) and containing facultative
anaerobes and obligate anaerobes in the absence of intracellular
pathogens.

Microbial diversity of the semen and cervical secretions
detected by Androflor and Femofior is shown in Fig. 1 and
Fig. 2, respectively. All women, except one, had Lactobacillus
spp. in their cervical samples. The most common species
detected in male samples was Corynebacterium spp. (38 %),
a member of the healthy semen microbiota. Compared
to the semen samples, the cervical samples showed
significantly  higher occurrence of Lactobacillus  spp.
(p < 0.005), Eubacterium spp. (p = 0.002), Gardnerella vaginalis
(p = 0.002), and Megasphaera spp./Velionella spp./Dialister
spp. (p = 0.004). No significant differences were observed
regarding other species, but Ureaplasma spp. was 3 times
more frequent in female cervical secretions than in the semen
(22 vs. 7 samples, respectively); Mycoplasma hominis was 4
times more frequent in men than in women (4 vs. 1 sample,
respectively). One female and one male participant had
Mycoplasma genitalium, but this bacterium was not detected in
their spouse’s sample. Similarities in the microbial diversity were
rare, with the same microorganisms being highly abundant in
the microbiota of one spouse (Fig. 3).

Speaking of compositional similarities between cervical and
semen samples (Fig. 4), 4 (8 %) married couples had absolutely
healthy microbiotas; in 23 (46 %) couples the partners shared
at least 1 microorganism; in 23 couples microbiotas were
absolutely different.

DISCUSSION

Real-time PCR-based assays Androflor and Femofior provide
comprehensive data about the microbiotas of sexual partners
facilitating diagnosis of microbial imbalances in their semen
and cervical secretions. Androflor can differentiate between
Ureaplasma urealyticum and its biovar Ureaplasma parvum,
surpassing other tests. Our study demonstrated the presence
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