American Journal of Medicine and Medical Sciences 2026, 16(5): 2449-2453
DOI: 10.5923/j.ajmms.20261605.42

Diagnostic Criteria for Lactobacillus spp. in Ejaculate
In the Investigation of Causes of Male Reproductive
Dysfunction and Endocrine Infertility
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Abstract Male infertility remains a significant global health problem, with infectious and hormonal factors playing an
important role in its development. In recent years, increasing attention has been paid to the role of the urogenital microbiota in
the pathogenesis of reproductive disorders in men. This study evaluates the relationship between the presence of
Lactobacillus spp. in the male urogenital tract, semen parameters, and hormonal status in men with infertility. A total of 100
men aged 20-40 years with primary and secondary infertility were included in the study. Microbiota was assessed using
quantitative polymerase chain reaction (PCR), and serum levels of testosterone, progesterone, and estradiol were determined
by enzyme-linked immunosorbent assay (ELISA). The results showed that the presence of Lactobacillus spp. is associated
with a significant deterioration of semen parameters, including decreased sperm concentration, total sperm count, and
motility. In addition, infertile men demonstrated reduced serum levels of testosterone, progesterone, and estradiol compared
with the control group, with the most pronounced changes observed in patients with the presence of Lactobacillus spp. and
longer disease duration. Thus, Lactobacillus spp. may play a role in the pathogenesis of male infertility and can be considered
a potential biomarker of hormonal imbalance. These findings highlight the importance of comprehensive assessment of
microbiota and hormonal status in the diagnosis and treatment of male infertility.
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remain insufficiently studied. Although they are generally
considered transient microflora, emerging evidence suggests
that they may contribute to the development and persistence
of chronic inflammatory processes in the prostate gland

1. Introduction
According to the World Health Organization (WHO),

approximately 48 million couples and 186 million individuals
worldwide are unable to conceive without medical assistance,
accounting for 15-20% of the reproductive-age population
[29]. The prevalence of male infertility varies across regions
and is estimated to range from 20% to 70% [13].

Over the past four decades, a significant decline in
sperm concentration among men of reproductive age has
been reported, highlighting the importance of identifying
the underlying causes of male infertility [24]. Among the
factors associated with pathospermia, infections of the male
accessory sex glands (male accessory gland infection, MAGI)
are considered particularly important, accounting for 6.6% to
50% of urogenital infections [19].

However, the etiology of many latent and recurrent forms
of MAGI, as well as infertility in couples, remains unclear in
30-50% of cases due to limited diagnostic capabilities [13].

Lactobacillus spp. detected in the male urogenital tract
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[9,28].

In recent years, increasing attention has been paid to the
role of hormonal factors, particularly the influence of testosterone
levels on bacterial colonization of prostatic secretions [3].
However, the relationship between Lactobacillus spp. and
hormonal status in men with infertility remains insufficiently
studied [2,28].

Therefore, the aim of this study was to assess the
relationship between Lactobacillus spp. and serum levels
of key reproductive hormones in men with primary and
secondary infertility.

2. Materials and Methods

A total of 100 men with infertility aged 20-40 years were
included in the study. Of these, 75 (75%) were aged 20-30
years and 25 (25%) were aged 31-40 years. Forty-four
patients (44%) were urban residents, while 56 (56%) were
from rural areas.
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The majority of patients (62%) had a duration of infertility
of up to 5 years. Among the patients, 63 (63%) had primary
infertility and 37 (37%) had secondary infertility.

Urethral scrapings, prostatic secretions, and ejaculate
samples were used as biological materials in the study.

The method of quantitative polymerase chain reaction
(PCR) with real-time detection of results enables quantitative
assessment of microorganisms, including those that are
not amenable to cultivation. Quantitative determination of a
broad spectrum of microorganisms allows both qualitative
and quantitative characterization of the microbiota structure
of a given biotope, thereby facilitating evaluation of the
pathogenetic role of each group of microorganisms in a
particular patient.

The influence of the presence of Lactobacillus spp. in
urethral discharge on semen analysis parameters was of
particular interest.

Quantitative determination of sex hormone concentrations
in blood serum was carried out using a solid-phase enzyme-
linked immunosorbent assay (ELISA). The hormones
assessed included testosterone, progesterone, and estradiol,
as disturbances in these parameters play a role in the
development of male infertility.

3. Results

The presence of Lactobacillus spp. in urethral discharge
was associated with the most pronounced impairment of
semen parameters compared to patients without Lactobacillus
spp.

All examined groups demonstrated a statistically significant
decrease in sperm concentration per 1 mL and total sperm

count compared with the control group (p < 0.001). The most
pronounced reduction in these parameters was observed in
patients with the presence of Lactobacillus spp. (26.46 +4.87
million/mL and 77.15 £15.16 million/ejaculate, respectively),
compared to healthy individuals (106.67 £6.59 million/mL
and 370.00 +38.54 million/ejaculate, respectively).

The assessment of sperm motility showed that in infertile
men with the presence of Lactobacillus spp., the proportion
of progressively motile spermatozoa averaged 14.00 =+
3.08%, compared to 27.25 =+ 3.41% in patients without
Lactobacillus spp. and 72.00 +£1.60% in the control group.

The proportion of non-progressively motile spermatozoa
was significantly increased in both groups of patients—with
the presence of Lactobacillus spp. (p < 0.001) and without
Lactobacillus spp.—compared to the control group (p <
0.001). However, this increase was most pronounced in
patients with the presence of Lactobacillus spp.

In infertile men with the presence of Lactobacillus spp.,
the proportion of immotile spermatozoa was also markedly
elevated (p < 0.001).

These findings indicate that in infertile men, the presence
of Lactobacillus spp. in urethral discharge has the most
pronounced negative effect on semen parameters.

Disruption of sex hormone levels plays a certain role in the
development of male infertility. Therefore, the status of sex
hormones was evaluated in men with infertility.

Assessment of hormonal status was carried out by evaluating
the levels of sex hormones—testosterone, progesterone, and
estradiol.

The study showed that among infertile men, reduced
serum testosterone levels were observed in 71.0% of cases,
progesterone in 79.0%, and estradiol in 84.0%. In the
remaining patients, hormonal status was within normal limits.

Table 1. Semen parameters in infertile men depending on Lactobacillus spp. (M +m)
Parameters Control group Without Lactobacillus spp. With Lactobacillus spp.
n=15 n==61 n=239
Sperm concentration (million/mL) 106.67 +6.59 37.64 £3.70* 26.4634.87*
Total sperm count (million) 370.00 +38.54 112.61#13.14* 77.15#5.16*
Progressively motile spermatozoa (%) 72.00 +1.60 27.2533.41* 14.0043.08*
Non-progressively motile sperm, % 12.33 £1.37 23.002.27* 24.034.02*
Immotile sperm, % 15.33 £1.58 26.8533.35* 28.6244.84*
Abnormal sperm forms, % 23.87 £1.12 14.39+.75* 10.36+1.99*

Note: p — statistical significance relative to the control group indicators.

—p <0.001
Table 2. Status of Sex Hormone Parameters in Infertile Men (M £m)
Control group Infertile patients
Parameters
n=15 n =100
Testosterone, nmol/L 18.59 £1.77 13.08 +£0.42*
Progesterone, nmol/L 1.49 +0.20 1.12 +£0.04*
Estradiol, pg/mL 26.73 £2.61 19.08 +£0.45*

Note: p — statistical significance relative to the control group indicators.

—p<0.01
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Analysis of the levels of the studied hormones in infertile
men indicates that patients exhibited decreased production of
testosterone (13.08 =+ 0.42 nmol/L), progesterone (1.12 =+
0.04 nmol/L), and estradiol (19.08 £0.45 pg/mL) in blood
serum, with values significantly differing from those in the
control group (18.59 £1.77 nmol/L, 1.49 +0.20 nmol/L, and
26.73 £2.61 pg/mL, respectively; p < 0.01).

In subsequent analyses, we investigated the levels of sex
hormones in infertile men depending on the severity of the
condition.

The results showed that in the blood serum of patients
with primary infertility at the time of hospital admission,
testosterone levels were reduced by 1.4-fold (p < 0.01),
progesterone by 1.3-fold (p < 0.05), and estradiol by 1.4-fold
(p < 0.05) compared with the control group.

In men with secondary infertility, prior to treatment, the
serum testosterone level was decreased by 1.5-fold (p < 0.01),
progesterone by 1.4-fold (p < 0.05), and estradiol by 1.4-fold
(p < 0.05) compared with the values of the control group.

These findings indicate that in infertile men, regardless
of the severity of the disease, disturbances in hormonal
status are observed, manifested by decreased synthesis
of testosterone, progesterone, and estradiol. The most
pronounced impairment of hormonal status is observed in
men with secondary infertility.

We also evaluated the hormonal status in infertile men

depending on the duration of the disease.

The results of the study showed that in infertile men with a
disease duration of 3 to 5 years, a statistically significant
decrease in serum progesterone (p < 0.05) and estradiol
(p < 0.05) was observed compared with the control group,
while testosterone levels showed a tendency to decrease
(p > 0.05).

In infertile men with a disease duration of 6 to 10 years,
the content of testosterone, progesterone, and estradiol in
blood serum averaged 11.56 +0.41 nmol/L, 1.05 #0.04 nmol/L,
and 18.30 +0.71 pg/mL, respectively, compared with 18.59
+1.77 nmol/L, 1.49 +0.20 nmol/L, and 26.73 £2.61 pg/mL,
respectively, in the control group.

This indicates a statistically significant decrease in these
parameters in infertile men. In patients of this group, the
identified changes were more pronounced than in patients
with a disease duration of 3-5 years.

In infertile men with a disease duration of more than 10
years, disturbances in hormonal status became even more
aggravated. In patients of this group, the content of
testosterone, progesterone, and estradiol in blood serum was
significantly decreased and on average reached 8.36 £0.25
nmol/L, 0.84 + 0.07 nmol/L, and 16.72 % 0.69 pg/mL,
respectively, compared with the control group (18.59 +1.77
nmol/L, 1.49 = 0.20 nmol/L, and 26.73 % 2.61 pg/mL,
respectively).

Table 3. Sex Hormone Parameters in Infertile Men According to Disease Severity (M £m)

Disease Severity
Control group ; - - - .
Parameters n=15 Primary infertility Secondary infertility
n=63 n=237
Testosterone, nmol/L 18.59 +1.77 13.2640.45** 12.7640.84**
Progesterone, nmol/L 1.49 +0.20 1.1340.04* 1.0940.06*
Estradiol, pg/mL 26.73 +2.61 19.2940.51* 18.7140.86*

Note: p — statistical significance relative to the control group indicators.

— p<0.05** —p<001

Table 4.  Status of Sex Hormone Parameters in Infertile Men According to Disease Duration (M £m)

Disease duration
Control group
Parameters n=15 3-5 years 6-10 years >10 years
n=62 n=14
Testosterone, nmol/L 18.59 £1.77 14.7440.54* 11.5640.41** 8.3640.25**
Progesterone, nmol/L 1.49 +0.20 1.214.05 1.0540.04* 0.8440.07**
Estradiol, pg/mL 26.73 £2.61 19.9140.63* 18.3020.71** 16.7240.69**

Note: p — statistical significance relative to the control group indicators.

—p<0.05;** —p<0.01

Table 5. Sex Hormone Parameters in Blood Serum in Infertile Men Depending on the Presence or Absence of Lactobacillus spp. in Urethral Discharge

(M £m)
Control group Without Lactobacillus spp. With Lactobacillus spp.
Parameters
n=15 n=61 n=39
Testosterone, nmol/L 18.59 +£1.77 15.2040.49* 9.7840.34**
Progesterone, nmol/L 1.49 +0.20 1.2040.05 0.9940.05*
Estradiol, pg/mL 26.73 £2.61 19.5540.57* 18.3540.72*

Note: p — statistical significance relative to the control group indicators.

— p<0.05** —p<0.01
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These findings indicate that the identified disturbances in
the hormonal status of infertile men are in direct dependence
on the duration of the pathological process. With an increase
in the duration of the disease, an even greater aggravation
of disturbances in the hormonal status of infertile men is
observed.

In subsequent studies, we investigated the content of sex
hormones in blood serum in infertile men depending on
the presence or absence of Lactobacillus spp. in urethral
discharge.

The study results showed that in the blood serum of
infertile men without the presence of Lactobacillus spp. in
urethral discharge prior to treatment, a statistically significant
decrease in testosterone (p < 0.05) and estradiol (p < 0.05)
levels was observed, while progesterone levels showed a
tendency to decrease (p > 0.05) compared with the control
group. On average, these values were 15.20 +0.49 nmol/L,
19.55 +£0.57 pg/mL, and 1.20 +=0.05 nmol/L, respectively,
versus 18.59 +1.77 nmol/L, 26.73 +£2.61 pg/mL, and 1.49 +
0.20 nmol/L, respectively, in the control group.

In infertile men with the presence of Lactobacillus spp. in
urethral discharge prior to treatment, a statistically significant
decrease in serum testosterone (p < 0.01), progesterone (p <
0.05), and estradiol (p < 0.05) levels was observed compared
with the control group. On average, these values were 9.78 +
0.34 nmol/L, 0.99 +0.05 nmol/L, and 18.35 +0.72 pg/mL,
respectively, compared with 18.59 +1.77 nmol/L, 1.49 +
0.20 nmol/L, and 26.73 +2.61 pg/mL, respectively, in the
control group.

These findings indicate that in infertile men, regardless
of the presence or absence of Lactobacillus spp. in urethral
discharge, disturbances in hormonal status are observed,
manifested by decreased synthesis of testosterone, progesterone,
and estradiol. The most pronounced impairment of hormonal
status is observed in infertile men with the presence of
Lactobacillus spp. in urethral discharge.

4. Discussion

The present study demonstrated that the presence of
Lactobacillus spp. in the male urogenital tract is associated
with significant impairment of semen parameters and
disturbances in hormonal status. These findings are
consistent with previous studies indicating that alterations in
the microbiota composition may negatively affect male
reproductive function [2,28].

The observed decrease in sperm concentration, total
sperm count, and motility suggests a detrimental effect of
Lactobacillus spp. on spermatogenesis and sperm function.
Similar associations between microbial colonization and
impaired semen quality have been reported in earlier studies
[9,28]. One possible mechanism underlying these changes
may involve chronic inflammatory processes in the prostate
and accessory glands, leading to disruption of the
microenvironment necessary for normal sperm maturation
[7,11]. In addition, inflammatory mediators and oxidative

stress may further contribute to sperm damage and reduced
motility.

In addition to changes in semen parameters, the present
study demonstrated a significant decrease in serum levels of
testosterone, progesterone, and estradiol in infertile men.
These findings support the concept that hormonal imbalance
plays a key role in the pathogenesis of male infertility, as
previously described [3]. The interaction between microbiota
alterations and endocrine regulation may represent an
important but still insufficiently understood pathway in the
development of reproductive dysfunction.

Particularly noteworthy is that the most pronounced
hormonal and spermatogenic disturbances were observed in
patients with the presence of Lactobacillus spp. and longer
disease duration. This may indicate a cumulative effect of
microbial, inflammatory, and endocrine factors on reproductive
function.

Furthermore, the progression of hormonal disturbances
with increasing disease duration suggests that a prolonged
pathological process contributes to worsening endocrine
dysfunction. These results are in line with previous reports
emphasizing the role of chronic inflammation and long-term
exposure to adverse factors in the development of reproductive
disorders [11].

However, the present study has certain limitations. In
particular, the lack of longitudinal follow-up limits the
ability to establish causal relationships between microbiota
alterations and hormonal changes. In addition, the sample
size and single-center design may restrict the generalizability
of the findings. Further multicenter and longitudinal studies
are required to clarify the underlying mechanisms and
clinical significance of these associations.

Overall, the findings highlight the importance of
considering microbiota composition and hormonal status in
the comprehensive assessment of male infertility and may
contribute to the development of more effective diagnostic
and therapeutic approaches. These findings may also have
important clinical implications for the diagnostic evaluation
and management of male infertility.

5. Conclusions

The results of the study indicate that in both primary
and secondary infertility, there is a deterioration in the
quantitative and qualitative parameters of semen. The identified
disturbances do not depend on the severity or duration
of infertility. Notably, in infertile men with the presence
of Lactobacillus spp. in urethral discharge, the most
pronounced abnormalities in semen parameters are observed.

Furthermore, it was demonstrated that male infertility is
associated with hormonal imbalance, characterized by
decreased serum levels of testosterone, progesterone, and
estradiol.

Thus, Lactobacillus spp. are more frequently detected in
the semen of men with decreased estradiol levels and more
pronounced combined abnormalities in semen parameters.
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These findings suggest that Lactobacillus spp. may serve
as a potential biomarker for hormonal imbalance in men with
infertility.

REFERENCES

[1] Anderson MR, Klink K, Cohrssen A. Evaluation of vaginal
complaints. JAMA. 2004; 291(11): 1368-79.

[2] Baud D, Pattaroni C, Vulliemoz N, et al. Sperm microbiota
and its impact on semen parameters. Front Microbiol. 2019;
10: 234. doi: 10.3389/fmich.2019.00234.

[3] Bhande S, Naz RK. Molecular Reproduction and Development.
Mol Reprod Dev. 2007; 74(3): 332-40.

[4] Borovets SYu. Diagnostic significance of ejaculate microflora
assessment in patients with chronic bacterial prostatitis using
PCR-RT “Androflor”. Urol Rep. 2019; 9: 22-23.

[5] Carroll DE, Marr I, Huang G, et al. Staphylococcus aureus
prostatic abscess: a clinical case report and literature review.
BMC Infect Dis. 2017; 17: 509.
doi: 10.1186/s12879-017-2605-4.

[6] Chaplin AV, Rebrikov DV, Boldyreva MN. Human microbiome.

Bull RSMU. 2017; (2): 5-13. doi: 10.24075/brsmu.2017-02-01.

[7] Chigrinets SV, Bryukhin GV. Association of urethral microbiota
with ejaculate quality and endocrine disruptor levels in
seminal fluid. Androl Genit Surg. 2018; 19(4): 60-66.
doi: 10.17650/2070-9781-2018-19-4-60-66.

[8] Dmitriev GA. Laboratory diagnostics of bacterial urogenital
infections. Moscow; 2003.

[9] Frdund M, Wikstrém A, Lidbrink P, et al. The bacterial
microbiota in first-void urine from men with and without
idiopathic urethritis. PLoS One. 2018; 13(7): €0201380.
doi: 10.1371/journal.pone.0201380.

[10] Gillet E, Meys JFA, Verstraelen H, et al. PLoS One. 2012;
7(10): e45201.

[11] Guiton R, Drevet JR. Viruses, bacteria and parasites: infection of
the male genital tract and fertility. Basic Clin Androl. 2023;
33:19.

[12] Guo Y, Dong Y, Zheng R, et al. Correlation between viral
infections in male semen and infertility: a literature review.
Virol J. 2024; 21: 167. doi: 10.1186/s12985-024-02431-w.

[13] Jungwirth A, Diemer T, Kopa Z, et al. EAU guidelines on
male infertility. Eur Assoc Urol; 2019.

[14] Kishkun AA. Guide to laboratory diagnostic methods.

Copyright © 2026 The Author(s). Published by Scientific & Academic Publishing

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Moscow: GEOTAR-Media; 2007.

Mitchell H. Vaginal discharge—causes, diagnosis, and treatment.
BMJ. 2004; 328(7451): 1306-8.

Mohammadzadeh F, Dolatian M, Jorjani M, et al. J Health Sci.
2014; 29(7): 8-14.

Nazarova EK, Gimmel’farb EI, Sozaeva LG. Clinical laboratory
diagnostics. 2003; (2): 25-32.

Nguyen C, Dascal A, Mendelson J. Prostatic abscess caused
by Streptococcus mutans. Can J Infect Dis. 1990; 1(3): 82-84.

Nickel JC. Chronic prostatitis: an infectious disease? Infect
Urol. 2000; 13(2): 31-38.

Nickel JC. Chronic prostatitis/chronic pelvic pain syndrome:
it is time to change management and research strategy. BJU
Int. 2020; 125(4): 479-80.

Rakhmatulina MR, Galkina IS. Diagnosis of infectious
urogenital pathology using quantitative PCR. Bull RSMU.
2019; (6): 114-18. doi: 10.24075/vrgmu.2019.088.

Savicheva AM, Sokolovskiy EV, Domeyka M. Guide to
microscopic diagnosis of sexually transmitted infections.
Saint Petersburg: Foliant; 2004.

Stsepetova J, Baranova J, Simm J, et al. The complex
microbiome from native semen to embryo culture environment
in human in vitro fertilization procedure. Reprod Biol
Endocrinol. 2020; 18(1): 3. doi: 10.1186/512958-019-0562-z.

Sukhikh GT, Bozhedomov VA. Male infertility. Moscow:
EKSMO:; 2008.

Vagoras A, Savicheva AM, Gallen A, Domeyka M. Basics of
microscopy of urogenital tract smears. Kaunas; 2001.

Verstraelen H, Swidsinski A. The vaginal microbiome. Curr
Opin Infect Dis. 2013; 26: 86-89.

Voroshilina ES, Zornikov DL, Panacheva EA. Comparative
study of ejaculate microbiota using quantitative PCR and
culture methods. Bull RSMU. 2019; (1): 44-49.

doi: 10.24075/vrgmu.2019.009.

Weng SL, Chiu CM, Lin FM, et al. Bacterial communities in
semen from men of infertile couples: metagenomic sequencing
reveals relationships of seminal microbiota to semen quality.
PL0S One. 2014; 9(10): e110152.

doi: 10.1371/journal.pone.0110152.

WHO. WHO laboratory manual for the examination and
processing of human semen. 5th ed. Moscow; 2012.

Yas A, Mansouri GhE, Iranifard E, et al. The impact of herpes
simplex virus on semen parameters in men with idiopathic
infertility: a systematic review. Int J Fertil Steril. 2023; 17(3):
152-159.

This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/



