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EVALUATION OF THE EJACULATE MICROBIOTA BY REAL-TIME PCR AND CULTURE-BASED TECHNIQUE
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Among other things male sterility can be caused by inflammatory diseases of the urogenital tract, often associated with opportunistic microorganisms. Thus, it is
necessary to implement modern methods for the detection and identification of opportunistic microorganisms in the urogenital tract. The aim of the work was to
conduct comparative analysis of the ejaculate microbiota from men of the reproductive age and studied using quantitative polymerase chain reaction (PCR) and
culture method. 86 samples of ejaculate collected from men aged 18-57 years after observing sexual abstinence for 3-5 days were examined. With culture study
in 50% of samples we observed growth of gram positive facultative anaerobic bacteria in the amount less than 10° CFU/m; in 16.3% of samples — the growth of
bacteria was not observed. With real-time PCR in each sample 8-15 groups of microorganisms were detected (including the prevailing groups) in the amount of
102-10° GE/m. In all 86 samples obligate anaerobes that cannot not be cultured in vitro were detected. The predominant groups of microorganisms, as determined
by real-time PCR, were detected by the culture metod only in 24.4% of cases.
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CPABHUTEJIbHOE UCCNEQOBAHUE MUKPOBUNOTbI 3AKYNIATA METOAOM KOJIMYECTBEHHOW
MNuUP N KYJIbTYPAJIbHbIM METOAOM

E. C. BopotwumnumHa'? = [1. J1. BopHukos', E. A. MNaHavesa'?
" YpanbCkuii rocyfapCTBeHHbIN MEAVILIMHCKUIA YHUBEPCUTET, EkaTtepuHbypr, Poccus
2 MeamUVHCKWIA UeHTP «[apMoHust», EkatepunHbypr, Poccust

OfHOM 13 MPUHMH MY>XCKOrO 6ecnnoans MoryT ObiTe BOCNAMTENbHbIE 3a001eBaHNS YPOreHUTaNbHOro TpakTa, Pas3BUTVE KOTOPbIX B PSAE CyYaeB acCoLMMPOBaHO
C YCNOBHO-MATOreHHbIMN MUKpoopraHamami (YIM). B cBAan ¢ aTnum akTyasnbHa npobnema BHEAPEHVS COBPEMEHHbBIX METOAOB BbIABNEHNSA 1 naeHTUdmkaumm YIM
B YPOreHnTanibHoM TpakTe. Llenbio paboTbl BbI10 NPOBECTV CPaBHUTENBHBIN aHaIM3 PE3YNLTATOB VICCIEA0BAHVS MUKPOOMOTbI SSKYASTa MY>KHMH PEMPOAYKTUBHOMO
BO3pacTa C MOMOLLBIO KOMMHYECTBEHHOW NMonmMMepasHon LenHon peakuun (MNLP) (tect AHgpodnop) n kynstypansHoro Metogda. Viccneposann 86 obpasuos
9AKyNsATa, COBPaHHbIX Y My>K41H B BodpacTe 18-57 net nocne cobntofeHrs NONOBOro BO3AEpKaHMA B TeveHne 3-5 cyTok. [Npu KynsTypanbHOM NCCnefoBaHum B
50% 06pasLoB HabMoLaMM POCT rPaMMONOXKUTENbHbIX (haKyNETaTVBHO aHa3POOHbIX HakTepuii B konmyectse MeHee 10° KOE/Mn; B 16,3% obpasuos — pocTa
6aKTepuin oTMe4eHo He 6bino. Mpu ncnonedosanum MNUP B peansHom Bpemenm (MNLP-PB) B kaxkaom obpasLie Bbigensam 8—15 rpynn MUKPOOPraHn3moB (B
TOM Y1CNe OMpeaensnn npeobnagatoLLyto) B konndectee 10°-10° ['S/mn. Bo Bcex 86 obpasuax Obinm 0OHaPY>KeHbl 0b6nMraTHble aHaspobbl, KOTOpbIe He
KynbTMBMPYOTCS in vitro. Mpeobnagatoliye rpynnbl MUKPOOPraHmamoB, onpegensemblie B MNLP-PB, 6binv BbisiBneHbl KynbTypasibHbiM METOAOM TOSMbKO B
24,4% cny4aes.

KniouyeBble cnoBa: M1kpoburoTa askynaTa, MNLP-PB, KynsTypanbHbii MeTop,

BnarogapHocTu: aBTopbl 6arofapaT anpekTopa MeavumHCKoro LeHTpa «fapmoHuns» B. H. XatoTvHa 3a npegocTaBfieHHYlo BO3MOXHOCTb MpPOBEAeHNs
1ccnenoBaHvist Ha 6a3e NabopaTopHOrO OTAENEHNUS KITMHUKM.

NHdbopmauus o Bknape aBTopoB: E. C. BopowwnnmHa — opraHnsaums uccnegosaHust, BoinonHeHne MLP-PB, aHann3 gaHHbIX, HanvcaHve ctatby;
L. J1. B0pHMKOB — aHanu3 faHHbIX, cTaTcTuydeckas obpaboTka, HanvcaHune ctaten; E. A. NaHadeBa — 0630p nnTepaTypbl, CO0P KIMHUHECKNX OaHHbIX,
CTaTUCTUHECKUIA @aHann3, HanmcaHme cTaTbu.

CobntofeHne 3TMHECKNX CTaHAAPTOB: VICClefloBaHVe 0000PeHO aTndecknm komuteToM npu GrEOY BO YIMY M3 PO (npotokon Ne 4 oT 18 okTsibpst 2017 T7).
Bce naumeHTbl nognucanyt MHPOPMUPOBaHHOE NMCbMEHHOE Corflacue Ha y4acTvie B UCCNenoBaHN.

<] Ana koppecnoHaeHuum: ExatepuHa CepreesHa Bopowwniha
yn. PypmaHosa, 30, r. EkatepuHbypr, 620142; voroshilina@gmail.com

Cratbsl nonyyeHa: 11.02.2019 Ctatbsi npuHsaTa K nevatu: 28.02.2019 Ony6nukosaHa oHnaiH: 11.03.2019

DOI: 10.24075/vrgmu.2019.009

The idea of the sterility of some biotopes, urine and bladder  sulcus of the healthy men's urogenital tract (UGT) [2, 3, 4].
in particular, has changed in a decade due to new data Later, bacteria were found in the upper sections of the UGT of
about human microbiome composition. Urine of healthy men  clinically healthy men, prostate tissue in particular [5].

contains a number of opportunistic microorganisms (OM) of Semen microbiota originates from different parts of the
genus Lactobacillus, Sneathia, Veillonella, Corynebacterium,  UGT, and it is dominated with urethral bacteria in healthy men.
Prevotella, Streptococcus and Ureaplasma [1]. Earlier, it was  In patients with symptoms of urogenital inflammation bacteria
shown that bacteria inhabit only the urethra and coronal  from the upper parts of the UGT could be detected in semen [2].
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Composition of semen microbiota in patients withinfertility
and prostatitis is of great interest for practical medicine.
Recently, a number of differences were discovered between
the composition of semen microbiota of healthy men and those
suffering from prostatitis: the former had more Lactobacillus
iners therein, while the semen of the latter generally had a
greater number and diversity of microorganisms, including
Proteobacteria phylum [6].

Male UGT infections are the cause of male infertility in
6-10% of cases [7]. However, etiology of prostatitis remains
unclear; moreover, an appropriate treatment could not be
prescribed to symptomatic patients with negative semen
cultures [8]. Contribution of specific OM to the development of
the UGT inflammatory processes is debatable. In the absence
of obligate pathogens, opportunistic bacteria, like Escherichia
coli, Klebsiella spp., Proteus spp., Enterococcus spp.,
Staphylococcus spp., Ureaplasma spp., Mycoplasma hominis
etc. could trigger an inflammation [7].

Asymptomatic and subclinical forms of male urogenital
infections have been frequently detected in the last decades.
Evaluation of local inflammatory response and of the UGT
microbiota composition helps us to establish a diagnosis in
these cases. The use of highly informative laboratory tests is of
great significance in the UGT's microbiota studies.

A number of methods are used for the semen microbiota
composition evaluation. The real-time PCR (Androflor test) was
introduced recently along with the traditional culture-based
techniques. This method allows identifying all participants of
complex microbial communities, including non-culturable
microorganisms. Given the limited number of valid comparative
studies, RT PCR could not be widely recommended instead of
culture-based techniques.

This study aimed to compare semen microbiota composition
analyzed by means of culture-based technique and the RT
PCR (Androflor test).

METHODS

From January to May 2018, 86 semen samples were
obtained from men who attended “Garmonia” Medical Center
(Yekaterinburg) for resolving their reproduction problems.
The patients were aged 18 to 57 years; mean age —
34 + 6.7 years. The inclusion criteria were: 3-5 days of sexual
abstinence before performing the test in order to prevent semen
contamination with female transient microflora (Lactobacillus
spp.). The exclusion criteria were: detection of obligate
pathogens (Chlamydia trachomatis, Neisseria gonorrhoeae,
Mycoplasma genitalium, Trichomonas vaginalis). Prior to
semen collection the patients urinated, completely emptying
their bladders. The semen was collected into a 60 ml sterile
container through masturbation; the patients were instructed
not to touch the container's walls and lid with their hands. The
samples were brought to the laboratory in a thermal container
within 4 hours from collection. The semen culture and RT PCR
were performed simultaneously from a given sample.

Semen cultures were performed at the Microbiological
laboratory “Quality Med” (Yekaterinburg). One ml of semen was
diluted with sterile saline (1 : 1) and centrifuged at 1500 rpm
for 15 minutes. After removal of the supernatant, 10 pl of the
sediment were plated on 5 nutrient media (Bio-Rad; France): 5%
blood agar with whey and yeast extract; chocolate agar based
on blood agar; UriSelect4 chromogenic agar; Saburo agar;
Mannitol salt agar. The samples were incubated at 37 °C for
24-48 h in aerobic conditions and in the 5% CO, atmosphere.
The resulting colonies were identified with the matrix-assisted

laser desorption/ionization time-of-flight mass spectrometry
(MALDI-TOF MS) in a Vitek MS analyzer (BioMerieux; France).

PCR tests were performed at the laboratory of the “Garmonia”
Medical Center (Yekaterinburg). One ml of semen was put into
an Eppendorf tube with 1 ml of transport medium with mucolytic
(InterLabService; Russia), which was then shaken in the Fugue/
Vortex Micro-Spin FV-2400 centrifuge (BioSan; Latvia) until the
substances mixed completely. The tube was centrifuged at
13,000 rpm for 10 minutes. After removing the supernatant,
50 pl of the precipitate was used for extraction of the DNA, using
the PROBA-GS reagent kit (DNA-Technology; Russia) following
the manufacturer's instructions. RT PCR was performed using
the Androflor kit (DNA-Technology; Russia) and the DT-96
detection amplifier following the manufacturer's instructions
(DNA-Technology; Russia) [9]. Once the amplification reaction
was over, the special software (DNA-Technology; Russia)
was used to automatically calculate the total bacterial load
(TBL) and the proportion of particular species and groups of
bacteria in relation to the TBL in the given sample. The quantity
of identified microorganisms was expressed in genome
equivalents per 1 ml (GE/ml). The kit allows identifying the
following groups of OM: Gram-positive facultative anaerobes
(Streptococcus spp. Staphylococcus spp., Corynebacterium spp.);
Gram-negative facultative anaerobes (Haemophilus spp.,
Pseudomonas aeruginosa / Ralstonia spp. / Burkholderia spp.);
Enterobacteriaceae / Enterococcus spp. group; obligate
anaerobes (Gardnerella vaginalis, Eubacterium spp., Sneathia spp. /
Leptotrichia spp./ Fusobacterium spp., Megasphaera spp./
Veillonella spp./ Dialister spp., Bacteroides spp./ Porphyromonas
spp. /Prevotella spp., Anaerococcus spp., Peptostreptococcus
spp., Atopobium cluster), mycoplasmas (Mycoplasma hominis,
Ureaplasma urealyticum, Ureaplasma parvum), transient
microbiota (Lactobacillus spp.), yeast-like fungi (Candida spp.).

Microsoft Excel 2016 (Microsoft; USA) and WinPepi
statistical software were used to process the data obtained.
Differences in prevalence of microbiota types detected by
culture technique and RT PCR were evaluated using Fisher's
test; the statistical significance was set at p < 0.05 for correction
of multiple comparisons.

RESULTS
Semen culture results

Semen cultures were positive in 72 (83.7%) cases and
28 bacterial species were identified. Fourteen (16.3%) samples
were culture negative.

The growth of a single bacterial culture was established in
33 (38.4%) samples. 10 bacterial species, mostly commensals,
were identified. 21 (63.6%) of the 33 samples contained one of
the Gram-positive facultative anaerobes: Staphylococcus spp.
(S. epidermidiis, S. haemolyticus, S. hominis); Streptococcus spp.
(S. anginosus), Corynebacterium coyleae, Dermabacter hominis.
In 8 (24.2%) cases Enterococcus faecalis was found, in
4 (12.2%) samples out of 33 — Gram-negative facultative
anaerobes Klebsiella oxytoca, E.coli, Moraxella osloensis were
detected.

The majority of the samples (28 out of 33, or 84.8%)
have the colony count of less than 10>-~10° CFU/m, which is
considered clinically insignificant. 6 (18.2%) samples have the
colony count of 10* CFU/mI, and only in one sample the colony
count was 108 CFU/ml.

Two bacterial cultures were detected in 27 (31.4%) out of
86 samples, 20 bacterial species were identified. Gram-positive
facultative anaerobes were identified in 16 (59.3%) samples out
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of 27. The most typical combinations were S. mitis /' S. oralis
(8 cases); C. glucuronolyticum /' S. epidermidis and E. faecalis /
S.epidermidis (2 cases each); E. faecalis / S. haemolyticus,
S. capitis / S. haemolyticus, S. epidermidis / S. agalactiae,
C. glucuronolyticum / E. faecalis (1 case each). Gram-
negative facultative anaerobes (Enterobacter hormaechei/
Pseudomonas aeruginosa) were established in one sample
only. The combination of Gram-negative and Gram-positive
facultative anaerobes was established in 5 (18.5%) samples.
The most typical combinations were: E. faecalis / E. coli
(2 cases); Klebsiella pneumoniae / S. haemolyticus (2 cases)
and E. Faecalis / K. oxytoca (1 case). G. vaginalis was identified
in 2 samples (7.4%), accompanied by Actinomyces neuii in one
specimen and S. epidermidis in the other. Another 2 (7.4%)
samples contained Lactobacillus spp in combination with Gram-
positive cocci: L. iners / S. gallolyticus, L. crispatis / S. warneri.

The majority of samples (17 of 27 them, 62.9%) have the
colony count of less than 10>-10° CFU/m), which is considered
clinically insignificant [10]. The colony count of 10* CFU/ml of at
least one bacterial species (E. faecalis, K. oxytoca, G. vaginalis,
S. agalactiae) was established in 9 (33.3%) specimens. The
colony count of both isolated species (K. pneumoniae /
S. haemolyticus) reached 10° CFU/ml just in one specimen.

Three bacterial cultures were detected in 9 samples
(10.5%), 12 species were identified in various combinations.
The mixed microbiota with Gram-positive facultative
anaerobes was established in 4 (44.4%) out of 9 specimens:
C. glucuronolyticum, S. mitis / S. oralis, S. hominis.
Combinations of C. glucuronolyticum / G. vaginalis / S. anginosus
were detected in 2 (22.2%) samples. The combinations of
Gram-positive and Gram-negative facultative anaerobes were
established in 3 cases: S. agalactiae / E. coli/ C. glucuronolyticum;
Corynebacterium amycolatum / E. hormaechei / E. Faecalis
and E. faecalis / E. coli/ S. anginosus.

The colony count was clinically insignificant (less than 10°
CFU/mI) in 3 out of 9 samples. In 6 other specimens the colony
count of at least one species was 10* CFU/ml or more withthe
prevalenceof C. glucuronolyticum, E. hormaechei, E. faecalis,
S. anginosus, G. vaginalis or S. agalactiae.

Table 1. Semen microbiota variants, RT PCR data (n = 86)
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Four and more bacterial cultures were detected in just 3
samples. The combination of C. gluconormum / E. faecalis /
S. mitis /' S. oralis / E. coli, with E. faecalisin 10* CFU/ml,
was determined in one specimen. In two other cases the
combinations of commensal Gram-positive bacteria with colony
count less than 10° CFU/ml suggested potential contamination
with skin microflora during semen collection.

Semen RT PCR results

RT PCR identified microflora in all 86 semen specimens: from
8 to 15 groups of bacteria were detected in each, the amounts
ranging from 102 to 10° GE/ml. A mathematical algorithm
was applied to calculate the proportion of each group of
microorganisms in the TBL; the predominant group of bacteria
(the proportion of which in the TML exceeds that of other
bacteria detected) was determined in the most samples.

Gram-positive facultative anaerobes the UGT
microbiota's Streptococcus spp., Staphyloccus spp., and
Corynebacterium spp. — were abundant in 15 (17.4%)
samples. Obligate anaerobes prevailed in 27 (31.4%) samples,
Gram-negative facultative anaerobes (P aeruginosa / Ralstonia
spp./ Burkholderia spp. and Haemophilus spp.) — in 4 (4.7%)
samples. Enterobacteriaceae / Enterococcus spp. group
was abundant in 23 (26.7%) samples; transient microbiota
(Lactobacillus spp.) — in 7 (8.1%) samples. Polymicrobial
communities without a predominant group were identified in
10 (11.6%) samples. The latter demonstrates that RT PCR
detected heterogeneous semen microbiota, culture technique
failed to find.

When analysing the semen microbiota RT PCR results,
we considered the fact that the microorganisms detected in
semen could not be regarded as a microbial community or
a microbiocenosis because they come from different parts
of the man's UGT. Therefore, we suggest classifying the
semen microbiota according to the predominant group of
microorganisms. This criterion allowed discriminating 6 types of
the semen microbiota; their detection rate was analyzed taking
into account the TBL (Table 1).

Semen Predominant group of microorganisms TBM < 10° GE/ml | TBM 10° <10* GE/ml | TBM > 10* GE/ml | Significance of
microbiota type in the semen microflora n (%) n (%) n (%) differences®
1 2 3
- . p,,>0.05
Microbiota type | Gram-positive facultative 4(14.8) 9(19.6) 2 (15.4) o >0.05
anaerobes -3
p,,>0.05
. . . p,, >0.05
Microbiota type Il Gram-negative facultative 2(7.4) 2 (4.4) 0 .. >005
anaerobes 18
p,,>0.05
Enterobacteriaceae spp./ Enterococcus s Py, <0.05
Microbiota type Il rc'if’; PP- 12 (44.4) 8 (17.4) 3 (23.1) p,,<0.05
group 0,.>0.05
p,, <0.01
Microbiota type IV Obligate anaerobes 2(7.4) 19 (41.3) 6 (46.2) P, <0.01
P, >0.05
. ) p,,>0.05
Microbiota type V Transient microflora 1(3.7%) 4(8.7) 2 (15.4) p. . >0.05
(Lactobacillus spp.) -3
P, >0.05
. p,_,>0.05
Microbiota type VI No predominant group 6 (22.2%) 48.7) 0 b >0.05
(polymicrobial community) -3
P, >0.05
Total group 27 46 13
Note: ' — this microbiota type was suggested due to the specifics of the Androflor test (Enterobacteriaceae spp. / Enterococcus spp. are detected in a tube separately

from other Gram-positive and Gram-negative facultative anaerobes without species identification); 2 — this variant was applied when a proportion of several detected
groups of microorganisms slightly differed from each other;  — Fisher's test enabled calculation of significance of the differences.
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Several patterns were revealed while analysing the data.
The higher semen TBL corresponded with the increased
proportion of microbiota type IV (with predominance of obligate
anaerobes) and lower detection rate of microbiota type Il (with
predominance of Enterobacteriaceae spp./ Enterococcus spp.
group). We have also noted the increased detection rate of
microbiota type V (with predominance of transient microbiota,
Lactobacillus spp.); this can be the result of the patients not
abstaining from intercourse for 3-5 days before the semen
collection. Low TBL in semen samples often corresponded
with microbiota type lll and VI (mixed microbial community,
no dominating group). As the TBL increased the microbiota
composition changed.

Microbiota type | (with predominance of Gram-positive
facultative anaerobes) was detected by RT PCR in 17.4% of
samples only, while semen culture determined this variant in
50% cases.

Comparison of the RT PCR and culture-based
technique results

RT PCR in 100% of cases confirmed culture findings. However,
in all culture-positive semen samples additional microorganisms
were identified by molecular technique, mostly of the non-
culturable or difficult to culture species. It should be noted
specifically that RT PCR revealed obligate anaerobes, which
cannot grow in vitro, in all samples.

According to the RT PCR results, microorganisms were
found in all culture-negative samples. Microbiota type Il (with
predominance of Enterobacteriaceae spp. / Enterococcus spp.
group) was determined in 5 (35.7%) samples out of 14;
microbiota type | (with predominance of Gram-positive
facultative anaerobes) — in 4 (28.5%) samples out of 14;
microbiota type IV (with predominance of obligate anaerobes) —
in 2 (14.3%) samples; microbiota type Il, V and VI —in 1 sample
each (7.2%). In all these samples the TBL was less than
10* GE/ml, which may partly explain why the cultures were negative.

Next, we analyzed the concordance of the determined
predominant group of bacteria by culture method and by RT
PCR (Table 2).

The culture results matched those of RT PCR in 21 (24.4%)
of 86 cases. In these samples, the only isolated species or the
quantitatively predominant species detected by culture method
belonged to the same predominant group as detected by
the RT PCR. In other cases, either culture was negative (14
(16.8%)) or RT PCR determined other groups of bacteria as
predominant.

The TBL detected by RT PCR corresponded to colony
count in culture technique in 41 (47.7%) of 86 samples; in
38 (44%) cases, there were 10 to 1000-fold difference. In 7
(8.3%) samples, the number of microorganisms identified by
RT PCR was less than colony count by the culture technique.
The discordant result occurred when the following species were
cultured: S. agalactiae (2 samples), S. anginosus (2 samples),
S. mitis/ S. oralis, S. hominis, L. crispatus (1 sample each). The
in vitro growth properties of bacteria can vary significantly, and
some species could not stand even short-term transportation.

DISCUSSION

Using culture technique, the clinically insignificant amounts
of normal microbiota microorganisms, mainly Gram-positive
facultative anaerobes, were detected in most semen samples.
Their colony count was less than 10* CFU/ml in 43% of samples
[10]. A number of commensal species cultured in the sample
may indicate specimen contamination.

RT PCR in 100% of cases confirmed the results of semen
cultures. The growth of a pure culture of a given microorganism
corresponded to the positive signal in the relevant Androflor
group, including all the 14 culture-negative samples. The lack
of in vitro growth of most microorganism groups detected
by RT PCR is quite understandable: most of them are either
difficult to culture or non-culturable [11].

RT PCR and culture results mainly differed in determination
of the predominant microbial group. The two methods gave
identical results in 24.4% of cases. There are two possible
reasons behind discordant results. Firstly, the bacteria have
different in vitro growth properties, and secondly, some species
may have not survived transportation. In addition, obligate
anaerobic microorganisms cannot be detected using culture

Table 2. Comparison of the predominant groups of microorganisms according to culture-based technique and RT PCR results (n = 86)

Predominant group of bacteria according to culture-based technique
Predominant group Gram-positive Gram-positive Enterobacteriaceae spp./ Obligate Transient Mixed No
of bacteria according | facultative anaerobes | facultative anaerobes Enterococcus spp. group anaerobes | microflora | microflora microflora
to RT PCR (n=15) (n=4) (n=23) (n=27) (n=7) (n=10)
Gram-positive
facultative anaerobes 8 0 2 0 0 1 4
(n=15)
Gram-negative
facultative anaerobes 0 0 0 0 0 1 2
(n=4)
Enterobacteriaceae
spp./ Enterococcus 9 0 8 0 0 3 3
spp. group (n = 23)
Obligate
anaerobes (n = 27) " 1 4 “ 1 4 2
Transient
microflora (n=7) 5 0 0 0 L 0 1
Mixed
microflora (n = 10) 7 0 2 0 0 0 1
No microflora 0 0 0 0 0 0 0
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technique, which distorts the view of the semen microbiota's
composition in general.

Culture technique and RT PCR determined the TBL per 1 ml
differently in 52.3% of cases. In 44% of samples, the TBL
determined using RT PCR exceeded that identified by the culture
technique 10 to 1000-fold. In 7 (8.3%) cases, the situation
was quite the opposite: culture technique identified higher total
bacterial load than RT PCR. It should be noted here that we
understand the flaws of direct comparison of microorganism
amounts detected by RT PCR and culture technique. Semen's
viscosity and uniformity are heterogeneous, thus, bacterial cells
can be distributed unevenly throughout the examined sample.
Moreover, prior to subjecting a sample to RT PCR testing, we
treated it with a mucolytic medium, which reduced its viscosity
and, probably, made the distribution of microorganisms in the
sample more even.

The data obtained as a result of this research allow
recommending RT PCR (Androflor test) as an alternative to
the culture technique in the comprehensive examination of the
semen microbiota.
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CONCLUSIONS

The advantages of RT PCR (Androflor test) for semen
microbiota assessment were evaluated compared to culture
method. Culture technique failed to reveal the majority
of microorganisms in the samples; moreover, every sixth
sample was considered culture negative. Using RT PCR,
8-15 bacterial groups in the amounts of 10°~10° GE/ml were
identified in all samples. RT PCR established the predominant
group of bacteria in most samples. Additional species other
than those detected by the culture technique were registered
in all 86 samples. As for the predominant bacterial groups, the
culture results corresponded those of RT PCR in only 24.4%
of cases; the discrepancies were mainly associated with the
culture technique's inability to detect difficult to culture or non-
culturable bacteria, whereas Androflor allows detecting such.
The etiological significance of identifying certain predominant
groups of microorganisms and their amounts requires further
research that take into account the clinical data and the
patient's diagnosis.
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