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Abstract
Background. Studies have suggested a correlation between periodontitis and reduced male 
fertility. Inflammation has been described as the link between these ailments. Oral inflammatory 
load (OIL) can be measured through oral polymorphonuclear neutrophil (oPMN) count, 
which is associated with periodontal diseases. This cross-sectional study assessed the possible 
correlation between OIL and the functional parameters of sperm cells.
Methods. In 229 volunteers, oral rinse and semen samples were assessed for oPMN, semen 
polymorphonuclears (sPMNs), sperm concentration, total sperm count, motility, morphology, 
and sperm DNA fragmentation index (SDFi). A multiple linear regression model was conducted 
to evaluate the relationships between oPMN and semen parameters.
Results. The effect of elevated oPMN counts on total motility rate, progressive rate, and 
percentage of sperm cells with normal morphology was significant (P < 0.001), with an inverse 
relationship, i.e., with every unit increase in oPMN count, the mentioned parameters would 
decline by 0.573, 0.367, and 0.407 units, respectively. oPMN counts also correlated positively 
with sPMN counts and SDFi (P < 0.001), i.e., with every unit increase in the oPMN measures, 
sPMN counts would increase by 0.126 million/mL, with an 0.733% increase in SDFi. However, 
there was no significant association between oPMN counts and sperm concentration.
Conclusion. OIL, as represented by oPMN counts, might affect male fertility as there is 
a positive correlation between the levels of these inflammatory cells and decreased sperm 
motility, abnormal morphological changes, increased sPMN counts, and increased SDFi.

Article History:
Received: February 26, 2023
Accepted: August 15, 2023
ePublished: November 11, 2023
 
Keywords:
Infertility, Inflammation, Male, 
Neutrophils, Periodontitis, 
Spermatozoa

ARTICLE INFO

Original Article

Introduction
Infertility affects approximately 15% of couples 
worldwide.1 Male factor infertility is attributed to 
20%‒70% of infertile couples.2 To evaluate the clinical 
status of male fertility, conventional semen analysis is 
conducted, and it includes an assessment of volume, 
sperm concentration, total sperm count, total motility, 
progressive motility, vitality, pH, and morphology.3,4 
However, the results of semen analysis do not consider 
the diverse biological properties of the spermatozoon as 
a highly specialized cell. Therefore, these types of analyses 
alone are only moderately predictive of male fertility.5,6 In 
the past few years, there has been a growing interest in 
sperm DNA integrity and how it impacts male fertility.7 
The extent of DNA damage/fragmentation in sperm 
samples is known as the sperm DNA fragmentation index 

(SDFi) and is reported as the percentage of sperm DNA 
that has been damaged.8 Although the exact mechanisms 
by which DNA damage/fragmentation occurs in 
spermatozoa are not understood thoroughly, various 
pathological conditions such as varicocele, infection, 
leukocytospermia (high concentrations of leukocytes in 
semen samples), environmental (e.g., excessive heat), and 
even occupational stress can disturb the highly refined 
biochemical events that ensure the integrity of sperm 
DNA, ultimately leading to abnormal chromatin structure 
that is incompatible with fertility.6,9,10

Other factors can also contribute to leukocytospermia, 
such as smoking.11 Furthermore, leukocytes, especially 
polymorphonuclear neutrophils (PMNs), generate 
molecules such as hydrogen peroxide, known as reactive 
oxygen species (ROS), leading to oxidative stress, which 
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can cause cellular damage and, in particular, damage 
to DNA as seen by breaks in DNA strands within 
spermatozoa. Therefore, leukocytospermia and sperm 
DNA damage are interlinked and can be detrimental to 
clinical fertility status.12

Neutrophils are an essential component of the innate 
immune system. These leukocytes are abundant in the 
bloodstream and are recruited to various tissues at sites 
of inflammation, particularly when microbial invasion is 
also present.13

The oral cavity is lined with a mucosal barrier. 
However, it is still exposed to large amounts of microbial 
biofilm; thus, even when there are no clinical signs of 
inflammation, neutrophils are constantly recruited 
to the oral cavity and enter the saliva mainly through 
the gingival crevicular fluid to form a surveillance 
system.14 These particular neutrophils have been termed 
“para-inflammatory.”15-17 Inflammatory reactions, e.g., 
periodontitis and gingivitis, increase oral neutrophil 
counts.18,19 Concurrent with increased numbers of oral 
polymorphonuclear neutrophils (oPMNs) associated with 
periodontitis, phenotypic shifts of these cells have also 
been demonstrated. Some phenotypes have been classified 
as being “proinflammatory” leukocytes.15,17,20

It has been suggested that oPMN counts can be 
characterized as being representative of ‘oral inflammatory 
load’ (OIL).19 Past research by our collaborators suggests 
that a 30-second oral rinse is sufficient to collect 
measurable numbers of oral neutrophils to assess and 
quantify OIL.19,21

Several studies have investigated the association 
between OIL and systemic diseases or medical conditions 
concerning other human body organs.22-25

Concerning the primary objectives of this 
investigation, we note that other studies have assessed 
the correlation between conventional semen parameters 
and conventional clinical gingival health parameters, 
including pocket depth, clinical attachment loss, and 
bleeding on probing.26,27 The findings are compelling 
but require further validation. This study investigated 
the association between OIL, assessed by measures of 
oPMN counts, and several conventional and more novel 
parameters of seminal health and function, including 
sperm counts, sperm motility, morphology, and SDFi 
and seminal polymorphonuclear neutrophil (sPMN) 
concentrations.

Methods
This cross-sectional study was conducted in accordance 
with the Declaration of Helsinki of 1964, as revised 
in 2013.

Study population and patient selection
To obtain an accurate sample size, a pilot study was 
conducted and according to r = 0.6 between the variables 
oPMN counts and SDFi using software PS (PS: power 
and sample size calculation version 3.1 for Microsoft 

Windows Vista, by William D. Dupont and Walton D. 
Plummer, Jr.) with α = 0.05 and 90% power, a sample size 
of 173 participants was estimated. To compensate for 
possible errors in providing standard semen samples and 
unsuitable results, e.g., azo- or severe oligospermia, failure 
in sample collection and/or other technical problems, the 
primary sample size was increased to 235.

The participants were recruited from a private infertility 
clinic from July to October 2022. Written and verbal 
informed consent were obtained prior to their enrollment.

Eligibility criteria
The men aged 20‒60 referred to the infertility clinic were 
invited to participate in the study. Inclusion criteria were 
based on the following: having a systemic disease-free 
medical history. Factors such as a history of diabetes, heart 
disease, hypertension, hyperthyroidism/hypothyroidism, 
anemia, serious infections, hepatitis, and immuno-
compromised states were considered exclusionary. In 
addition, participants were excluded from the study if 
there was evidence of mucocutaneous lesions or any 
suspicious rashes or ulcers in the oral cavity; abscesses, 
fistulas, and rampant caries were also considered 
exclusion factors. Concerning reproductive health factors, 
patients with a history of varicocele, varicocelectomy, or 
any testicular abnormalities and obstructive disorders in 
the reproductive system were excluded. Patients who had 
taken antibiotics or steroids within the last 30 days and 
patients who worked or lived in environments with high 
temperatures or who worked with toxic substances such 
as pesticides, lead, or other chemicals found in rubber and 
plastic utilized in food and drink containers, heavy smokers 
and drinkers were also excluded due to the adverse effects 
of these substances on SDFi and sperm quality.7 However, 
according to the information provided by the participants 
in the questionnaire, light or moderate smokers and light/
social alcohol consumers were included.

Questionnaires
A self-administered structured questionnaire was 
distributed among all participants before providing 
samples. Information on the sociodemographic 
background (age, body weight, height, place of residence, 
level of education, and occupation), lifestyle habits 
(smoking and alcohol consumption), oral hygiene habits 
(frequency of brushing, dental floss usage, presence 
or absence of gingival bleeding during brushing) and 
general health (chronic diseases and medication use) was 
collected.

Oral rinse sample collection
The patients were asked not to eat or drink for at least 30 
minutes prior to providing samples. Each participant was 
given a centrifuge tube containing 10 mL of 0.9% saline 
solution and was instructed to rinse for 30 seconds and 
expectorate into the centrifuge tube afterward. All the 
samples were processed immediately after collection. 
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Although this collection method deviates somewhat from 
that described previously,21 the investigators believed that 
determining OIL was not hindered.

Rinse samples were then centrifuged at 2500 rpm for 5 
minutes. Afterward, 8 mL of the supernatant liquid was 
discarded, leaving only 2 mL of the sample containing the 
pellet and a small quantity of liquid. The pellet was then 
resuspended in the liquid by stirring the tube gently. 

Assessment of oPMN levels
Myeloperoxidase is an enzyme found predominantly in 
neutrophils and is largely stored in cytoplasmic granules, 
and as such, it is a very useful marker for identifying 
neutrophils.28

Myeloperoxidase-stained neutrophils were detected 
according to the following protocol:

The working solution was prepared using the reagents 
below:
1. Phosphate-buffered saline, 67 mmol/L, pH = 6.0
2. Saturated ammonium chloride (NH4Cl) solution
3. Disodium ethylenediamine tetra-acetic acid 

(Na2EDTA), 148 mmol/L
4. Substrate: dissolve 2.5 mg of o-toluidine in 10 mL of 

0.9% (9 g/L) saline
5. Hydrogen peroxide (H2O2), 30% (v/v)

To prepare the working solution, 1 mL of saturated 
NH4Cl solution, 1 mL of 148 mmol/L Na2EDTA, and 10 
µL of 30% (v/v) H2O2 were added to 9 mL of o-toluidine 
substrate and mixed well. This solution can be used up to 
24 hours after preparation.4

Two sample aliquots were removed, each containing 
0.1 mL, mixed separately with 0.9 mL of previously made 
working solution, and incubated at room temperature for 
20‒30 minutes.

We then proceeded to load each side of the 
hemocytometer with the prepared samples.

The chambers were examined with phase-contrast 
optics at × 200 magnification. We observed that 
myeloperoxidase-positive oPMNs retained their round 
shape and stained a brown color, and were readily 
distinguished from myeloperoxidase-negative cells.

Stained cells were counted and processed according 
to hemocytometer user instructions, and afterward, 
an average concentration was reported as the final 
oPMN count.

Semen collection and analysis
The semen samples were collected and analyzed according 
to WHO 2010 laboratory manual for examining and 
processing human semen in a medical setting. In addition, 
Diff-Quik staining technique was used to evaluate sperm 
cell morphology. The methodology employed to evaluate 
SDFi was the sperm chromatin dispersion test using 
light microscopy.4 The participants were asked to remain 
abstinent for 3‒5 days. Semen samples were collected in 
sterile plastic containers, according to the protocol of the 
infertility center and analyzed. 

Statistical analysis
The results of the descriptive analysis were reported by 
frequencies and percentages for qualitative variables. 
Indices of mean and standard deviation, minimum and 
maximum values were utilized for quantitative variables 
with normal distribution. As for the skewed variables, 
median, first and third interquartiles, and minimum 
and maximum values were utilized. Pearson’s correlation 
coefficient was used to investigate the relationship 
between the two quantitative variables if normality was 
evident, and Spearman’s correlation coefficient was used 
if the normal distribution was not present. Student’s 
independent t-test was used to evaluate the differences 
between the means of quantitative variables between the 
two different groups, such as smokers and non-smokers. 
Simple linear regression was employed to investigate 
the impact of each independent variable on oPMN 
counts. Also, simple linear regression analysis was used 
to investigate the relationship between and the effect of 
each independent variable on the dependent variables. 
Furthermore, the variables with significance at 0.2 level 
in univariate regression were put into a multiple linear 
regression model for additional analysis. Statistical 
significance was set at P < 0.05. Statistical analysis was 
performed using SPSS (IBM SPSS Statistics for Windows, 
version 26.0.0, IBM Corp., Armonk, N.Y., USA).

Results
The data and results of 229 men were analyzed. Six 
participants were excluded due to sampling failure and/or 
technical problems (Figure 1).

Sociodemographic information
The mean age of participants was 39.50 ± 6.18 
(range: 28‒56) years. The mean BMI was 27.78 ± 2.17 
(range: 22.49‒33.41) kg/m2. Light/moderate smoking 
and light/social drinking rates were 65.5% and 56.8%, 
respectively.

Laboratory results
The mean concentration of oPMN was 20.62 ± 9.85 
(range: 5.00‒39.80) × 105/mL.

The semen parameters of participants are presented 
in Table 1. The results showed no statistically significant 
association between oPMN counts and sperm 
concentration (P = 0.406). However, there was a small 
but positive relationship between oPMN and total sperm 
count (ρ = 0.164, P = 0.013).

An inverse correlation was found between oPMN 
and total motility rate (ρ = -0.341, P < 0.001). The same 
result was observed between oPMN and progressive rate 
findings (ρ = -0.320, P < 0.001).

A negative correlation was noted between oPMN and 
the percentage of sperm cells with normal morphology 
(ρ = -0.775, P < 0.001).

The correlation between oPMN and sPMN counts was 
statistically significant and positively related (ρ = 0.669, 
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P < 0.001). A strong positive correlation was also found 
between oPMN and SDFi (ρ = 0.826, P < 0.001).

There was no significant correlation between BMI and 
oPMN counts, but there did appear to be a negative, albeit 
small, correlation with age (BMI; P = 0.511; Age ρ = -0.155, 
P = 0.019).

The data showed significant relationships between 
oPMN, smoking, and alcohol consumption. The average 
oPMN counts in non-smoking participants were 8.1 units 
lower than current smokers (B = -8.100, P < 0.001). Along 
the same lines, the oPMN levels in participants who did 
not consume alcohol were 3.3 units lower than those who 
did (B = -3.332, P = 0.008).

Simple linear regression results for different dependent 
variables concerning sperm parameters are demonstrated 
in Table 2.

To investigate the significance and impact of each 
independent variable on dependent sperm variables 

further, the variables with significance at the level of 
0.2 based on univariate regression were put into the 
multiple linear regression model, as seen in Table 3. After 
adjusting for confounding factors, the following results 
were obtained:

Light/social consumption of alcohol and oPMN counts 
significantly affected sperm progressive rate. Followed 
by adjustment for confounding factors, the progressive 
rate in participants who did not consume alcohol was, 
on average, 6.916% higher than those who did (B = 6.916, 
P < 0.001), and with every one-unit increase in oPMN, the 
progressive rate would decline by an average of 0.367% 
(B = -0.367, P < 0.001).

Accordingly, alcohol consumption and the degree of 
OIL based on oPMN counts had significant effects on 
total motility, such that, on average, total motility was 
11.66% higher in participants who did not drink alcohol 
(B = 11.660, P < 0.001). Also, with every one-unit rise in 
oPMN, the total motility rate would decline by an average 
of 0.573% (B = -0.573, P < 0.001).

Seminal polymorphonuclear concentration was affected 
by OIL in that, on average, for every one-unit rise in 
oPMN counts, the sPMN levels increased by 0.126 units 
or 126000 cells/mL (B = 0.126, P < 0.001).

With every single-unit rise in oPMN, the percentage 
of sperm cells with normal morphology decreased by an 
average of 0.407% (B = -0.407, P < 0.001).

Overall, the findings demonstrated that age, smoking, 
alcohol consumption, and oPMN levels had significant 
effects on SDFi. In this regard, with every 1-year increase 
in age, SDFi would decline by 0.128 units (B = -0.128, 
P = 0.031), and with every one-unit increase in oPMN, 
SDFi would increase by 0.733% (B = 0.733, P < 0.001). Also, 
SDFi in non-smoking participants and participants who 
did not consume alcohol was lower by 2.272% and 1.839%, 
respectively, in comparison to smoking participants and 
those who did consume alcohol (B = -2.272, P = 0.027) 
(B = -1.839, P = 0.018). 

Discussion
Infertility and periodontal disease are multifactorial 
ailments. Studies investigating the association between Figure 1. Study flowchart diagram

Table 1. Semen parameters of participants

Variables Mean ± SD or Median (Q1, Q3)a Min Max

Semen volume (mL) 4.145 ± 1.24 1.5 7.0

Sperm concentration (million/mL) 66.26 ± 36.728 5 135

Total count (million) 240.00 (105.60, 405.00) 17.50 660.00

Progressive rate (%) 15.00 (5.00,30.00) 0 40

Non-progressive rate (%) 18.55 ± 8.153 5 40

Total motility (%) 35.26 ± 18.22 5.00 70.00

Sperm cells with normal morphology (%) 4 (2.40,8.40) .0 19.4

sPMN concentration (million/mL) 2 (1,5) .0 9.0

SDFi (%) 22.40 ± 9.72 6.3 42.1

SD, Standard Deviation; Q, Quartile; Min, Minimum; Max, Maximum; sPMN, seminal polymorphonuclear neutrophil; SDFi, Sperm DNA Fragmentation index.
a Mean and standard error are reported for quantitative parameters with normal distribution, and for those parameters not conforming to a normal distribution 
median, first and third quartile are reported.

Assessed for 
eligibility (N=314)

Excluded (n=79)
Did not meet inclusion criteria 

(n=65)
Did not wish to participate  

(n=14)

Recruited for the 
study(n=235)

Unsuitable semen analysis 
results (n=4)

Failed to provide semen 
samples (n=2)

Analyzed oral rinse 
and semen samples 

(n=229)
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Table 2. Simple linear regression results with different dependent variables

Variables
Sperm concentration

(million/mL)
Total count

(million)
Progressive rate

(%)
Total motility

(%)
sPMN concentration

(million/mL)
Normal morphology

(%)
SDFi
(%)

Age (y)

Coefficient -0.343 -0.183 -0.082 -0.102 -0.044 0.039 -0.349

SE 0.394 1.733 0.132 0.196 0.023 0.057 0.102

P value 0.385 0.916 0.537 0.602 0.057 0.498 0.001

BMI (kg/m2)

Coefficient 0.317 -1.427 0.206 0.180 -0.082 -0.160 0.123

SE 1.125 4.942 0.378 0.558 0.066 0.162 0.298

P value 0.779 0.773 0.587 0.747 0.213 0.325 0.680

Smoking

Coefficient -12.529 -30.347 3.062 3.446 -1.294 2.974 -8.655

SE 5.049 22.392 1.708 2.529 0.288 0.713 1.227

P value 0.014 0.177 0.074 0.174  < 0.001  < 0.001  < 0.001

Alcohol

Coefficient 3.176 18.805 8.0809 14.663 -0.686 0.913 -4.575

SE 4.905 21.537 1.543 2.233 0.285 0.707 1.264

P value 0.518 0.384  < 0.001  < 0.001 0.017 0.198  < 0.001

oPMN ( × 105/mL)

Coefficient 0.206 1.785 -0.418 -0.631 0.133 -0.389 0.815

SE 0.274 1.080 0.078 0.115 0.012 0.025 0.037

P value 0.406 0.100  < 0.001  < 0.001  < 0.001  < 0.001  < 0.001

SE, Standard Error; SDFi, Sperm DNA Fragmentation index; oPMN, Oral polymorphonuclear neutrophils.

Table 3. Multiple linear regression model for different dependent variables concerning semen parameters

Unstandardized coefficient, B
95% confidence interval 

P value
Lower bound Upper bound

For total count (million)

Smoking -18.040 -66.594 30.514 0.465

oPMN ( × 105/mL) 1.420 -0.928 3.767 0.235

For the progressive rate (%)

Smoking -0.515 -3.888 2.859 0.764

Alcohol 6.916 3.746 10.087  < 0.001

oPMN ( × 105/mL) -0.367 -0.536 -0.198  < 0.001

For total motility (%)

Smoking -2.187 -7.051 2.677 0.376

Alcohol 11.660 7.089 16.232  < 0.001

oPMN ( × 105/mL) -0.573 -0.817 -0.329  < 0.001

For sPMN concentration (million/mL)

Age -0.008 -0.045 0.029 0.661

Smoking -0.427 -1.076 0.221 0.195

Alcohol -0.180 -0.644 0.285 0.447

oPMN ( × 105/mL) 0.126 0.100 0.152  < 0.001

For normal morphology (%)

Smoking -0.489 -1.875 0.896 0.487

Alcohol -0.719 -1.771 0.334 0.180

oPMN ( × 105/mL) -0.407 -0.463 -0.351  < 0.001

For SDFi (%)

Age -0.128 -0.245 -0.012 0.031

Smoking -2.272 -4.278 -0.265 0.027

Alcohol -1.839 -3.365 -0.314 0.018

oPMN ( × 105/mL) 0.733 0.651 0.814  < 0.001

B, unstandardized beta; oPMN, oral polymorphonuclear neutrophils; sPMN, seminal polymorphonuclear neutrophils; SDFi, Sperm DNA Fragmentation index.
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oral health and male factor infertility are scarce, often with 
contradictory findings. Despite this, a systematic review 
published in 2018 still demonstrated a positive association 
between chronic periodontitis and male factor infertility 
based on the assessment of 6 out of 7 included studies.27

While using clinical parameters such as bleeding on 
probing, pocket depth, and clinical attachment loss 
remains a routine and conventional method to detect the 
periodontal status in a dental setting, these measurements 
are rarely available in most medical laboratories involved 
with sperm analysis. Furthermore, it has been suggested 
that when studying the relationship between oral and non-
oral (systemic and/or localized) diseases or conditions, oral 
inflammation should be evaluated rather than a specific 
diagnosed disease, such as periodontitis.22 Furthermore, 
loss of attachment and probing depths can be considered 
indicators of past disease but do not necessarily correlate 
with the presence of active or ongoing periodontal disease, 
while the increased levels of OIL are associated strongly 
with ongoing disease.29

Employing OIL using oPMN counts is a simple, 
reproducible, and noninvasive method, and the correlation 
between oPMN levels and the severity of periodontal 
disease has been validated by a previous study.19 This 
can also be assessed in a non-dental setting, which 
permits the study of relationships between oral diseases 
like periodontitis and non-oral diseases. However, it is 
necessary to note that oral inflammation can arise from 
a wide range of diseases, including but not limited to 
mucocutaneous disease. This is noteworthy because it 
is probable that lesions arising from a mucocutaneous 
disease will also contribute to the OIL, which requires 
further studies since, from a medical perspective, the 
source of OIL increases might be less important than 
the presence of increased OIL regardless of the source. 
However, upon identifying increased OIL levels, a medical 
referral to a dentist or periodontist can be made. Hence, 
readily measured OIL, based on oPMN counts, can be 
used as a screening test for oral inflammation levels, and 
of course, further investigations are necessary to reach an 
accurate diagnosis.19,21,22,30,31

Several studies have measured OIL using different 
techniques, including flow cytometry, ABTS (2,2’-azino-
bis-3-ethylbenzothiazoline-6-sulphonic acid), and cell 
staining with acridine orange.19,20,25 In this study, we used 
a histochemical method called the “peroxidase test,” 
also known as the “myeloperoxidase test,” to count oral 
neutrophils.32 This procedure employs ortho-toluidine 
for cellular peroxidase staining purposes and is currently 
being employed in research and clinical practice in 
other spheres of medicine.4 However, to the best of our 
knowledge, there is no report of using this technique to 
evaluate oPMNs.

The present study found a negative association between 
oPMN counts and sperm motility parameters (progressive 
rate and total motility), suggesting that the higher the 
oPMN levels, the lower the percentage of motile sperm 

cells. However, there was no significant association 
between oPMN levels and sperm concentration. These 
findings are consistent with those of previous studies.26,33 
Nwhator et al34 found a significant association between 
periodontitis and subnormal sperm counts only among 
the 33‒38 age group. However, they did find a significant 
association between poor oral hygiene and subnormal 
sperm count levels. This impact of sperm motility on male 
fertility is large and has to be considered when assessing 
for problems related to it.

This study found a significant and strong positive 
correlation between oPMN and sPMN levels. Neutrophils 
in the semen produce ROS, which can harm sperm cells, 
impairing the motility, morphology, and chromatin 
package of spermatozoa. With high semen neutrophil 
counts, motility and percentage of sperm cells with normal 
morphology decrease while SDFi increases.12

The mechanism by which oral inflammation and 
periodontal condition can be related to male reproductive 
status has always been debated.

While some studies have found a similar association 
between oral bacterial flora and bacteriospermia and 
have suggested that oral pathogens can penetrate through 
the epithelial barrier and enter the circulatory system, 
leading to bacteremia and bacteriospermia,35 others 
have suggested that certain periodontal pathogens 
can indirectly contribute to increased serum levels of 
proinflammatory cytokines such as IFN-γ and TNF-α. 
Therefore, the presence of these pathogens in the oral 
cavity can lead to an increased risk of systemic diseases.36 

The role of microbial elements of periodontal disease 
or other oral cavity infections as risk factors/indicators in 
other systemic diseases, such as cardiovascular diseases, 
is well-documented.37-39 For instance, the role of matrix 
metalloproteinases (MMPs), particularly MMP-7 and, to 
a lesser extent, MMP-3, in the breakdown of fetuin, which 
is an anti-inflammatory protein, has been addressed. 
Increased MMPs in inflammatory diseases such as 
periodontitis and the resultant destruction of fetuin 
potentially upregulate the risk of non-oral diseases.40 In 
any case, in the study reported here, microbial factors 
were not assessed, as the main focus was on oral and 
reproductive inflammation.

Also, considering that the participants of this study 
were selected from male partners of couples referred 
to the infertility clinic, lacking in generalizability may 
be a reasonable limitation concerning the study design 
reported here.

While the current study found a significant correlation 
between oral inflammation and seminal parameters, 
further investigation is needed to address the association 
between high levels of oral inflammation as a risk factor for 
male infertility. Assessing clinical periodontal parameters 
along with oPMN for confirming the periodontal status 
of the participants is also recommended, particularly if an 
assessment of OIL is not possible in any one setting.
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Conclusion
According to the findings of this study, high OIL is 
correlated with adverse effects on parameters of male 
reproductive capacity. The participants with higher oPMN 
counts were found to have diminished sperm and semen 
qualities such as sub-motility, lower than sufficient sperm 
morphology, higher rates of semen neutrophil counts, and 
higher scores for SDFi. 
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