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Abstract
Objectives: The aim of this study was to perform a comprehensive evaluation of the current status of semen parameters in fertile men who had 1 or more children and whose wife had a pregnancy within the last 12 months in Malatya
province, Turkey.
Methods: Sperm samples were obtained from 131 fertile volunteers and analyzed in terms of sperm volume (mL),
number of sperm (sperm/mL), sperm motility, liquefaction, and sperm viscosity using a Makler device (Sefi Medical
Industries, Haifa, Israel). The classification was made according to the World Health Organization criteria.
Results: The mean ejaculate volume ranged from 1.5 mL to 5.5 mL, sperm count from 27 to 180 million/mL and motility
from 35% to 90%. The average sperm motility was found to be 69.9% for grade-A, 7.6% for grade-B, 8.7% for grade-C,
and 13.3% for grade-D.
Conclusion: The mean spermogram values of fertile men in Malatya province were similar to those determined by
WHO for fertile men. This study is significant in terms of providing a regional classification of spermogram values.
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I

nfertility is defined as the inability of a couple to conceive
after a year of regular sexual activity without the use of
contraception.[1] Infertility is a condition that affects both
men and women, and 50% of infertility in couples who
cannot have children are caused by the man. A standard
semen analysis including sperm number, motility and morphology is an important test in assessing male fertility.
Semen quality is a widely used measure in clinical andrology, particularly in the assessment of male reproductivity,
male fertility, reproductive toxicology, epidemiology, and
pregnancy risk.[2] However, this assessment is not a definitive indicator for male fertility since semen analysis among
fertile individuals provides average values. Although spermogram is not a criterion for determining fertility, it can be
used to identify the limits of fertility.[3]
A standard semen analysis requires several tests to be
carefully undertaken under very specific conditions. For

this analysis, two wet mounts are prepared, the average
percentage is calculated for each mount, and the difference between the two percentages is determined for the
most frequent motility grade. The results are evaluated if
the difference between the percentages is acceptable.[2]
In general, when fertile men are examined, it is seen that
they have better sperm quality than infertile men. Spermogram refers to the determination of sperm concentration,
sperm motility, sperm morphology, viscosity, liquefaction,
and pH. In addition, optional tests, such as hypo-osmotic
swelling, penetration, acrosomal and sperm nucleus maturation tests are also used for the evaluation of fertility.[3,
4]
Male fertility is also affected by several other factors, including stress and chemical agents, age, nutritional status,
lifestyle, and reproductive system infections. It is considered that at least half of male etiologic infertility is caused
by environmental and occupational harmful agents.[5, 6]
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This study was designed according to the manual laboratory guidelines of the World Health Organization (WHO)[2]
for investigating and processing human sperm. It aimed to
perform a comprehensive assessment on the current status of semen parameters in fertile males in Malatya, Turkey.

Methods
Sperm samples were obtained from 131 fertile male volunteers aged 20 to 40 years who had one or more children and
whose wife had been pregnant within the last 12 months.
The exclusion criteria were alcohol or drug use, genetic diseases, acute or chronic infections, trauma to the testes, history of inguinal operation, physical examination revealing
varicocele, and the presence of cryptorchidism. The participants’ demographic data, education, lifestyle, occupational
exposure, reproductive history, tobacco and alcohol consumption, and previous or current illnesses were recorded
in detail, and their written informed consent was obtained.
The local ethics committee approved the study.
In the physical examination, secondary sex characteristics,
varicocele, hydrocele, and the location of testes in the scrotum were determined. The individuals that presented with
any pathologies were not included in the study.
Obtaining and Evaluation Ejaculates;
After the volunteers had abstained from sexual intercourse
for three to four days semen samples were collected by
masturbation in the clinic, and each sample was placed in a
sterile container. The samples were labeled with an anonymous serial number, then incubated at 37 °C until analysis.
All the samples were analyzed within 60 minutes of collection. After the samples liquefied, the semen volume was
measured. Following the homogenization of the ejaculate,
10 microliters of semen samples were placed on a Makler
device (Sefi-Medical Instruments, Haifa, Israel), analyzed
under a light microscope at 20X magnification and classified according to the WHO criteria.[2, 5, 6] In this evaluation,

the percentages were calculated twice, and when the difference between the two percentages was acceptable, the
sperm count was regarded as normal.[2]
In each analysis, sperm volume (ml), number of sperm
(sperm/ml), sperm motility, liquefaction, and sperm viscosity
were examined. According to the WHO criteria, the percentage of motile sperm was classified as grade A (rapid progressive motility PR), grade B (slow PR), grade C (non-progressive
motility NP), and grade D (immotility) (Table 1).[2]

Statistical Analysis
Semen parameters were calculated as mean values and
standard deviation.

Results
The mean age of the 131 participants was 29.6 years (min: 20,
max: 40). Demographic characteristics of the participants are
shown Table 2. The mean ejaculate volume ranged from 1.5
ml to 5.5 ml, sperm count from 27 million/ ml to 180 million/
ml, and motility from 35% to 90%. Table 3 presents the mean
values for all parameters including standard deviations.
Table 2. Demographic characteristics of the participants
		

Mean±SD

Age (year), n=131
Height (cm), n=131
Weight (kg), n=131
BMI (kg m2), n=131
Smoking status, n=131, %
Smoker
Non-smoker
Alcohol consumption, n=131
Previous surgery
Varicocele

29.6±4.7
169.0±4.2
68.2±6.9
23.4±2.7
68.3
30.6
None
None
None

SD: Standard deviation; BMI: Body mass index.

Table 1. Classification of semen viscosity, agglutination and motility
Semen parameters

0

1

2

Semen viscosity
Water-like
Drops falling from
Thread-like drops
			
the pipette tip
from the pipette tip
					
					
Agglutination
None
1 or less than
Agglutination present
			
1 agglutinated
in 1% to 2% of
			
spermatozoon in 3%
a 20X area
			
or more of a 20X area 		
Motility
Grade D
Grade C
Grade B
Progression
(immotility)
(non-progressive
(slow PR)
		
motility NP)
					

3

4

Longer than 2 cm
threadlike drops
falling from the
pipette tip
1 or more than
1 agglutinated
spermatozoon per
% in a 20X area
Grade A motile
sperm percentage
(rapid progressive
motility PR)

Gel-like

-
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Table 3. The mean sperm volume, count and motility of the participants by semen grade
Volume (ml) (±SD)

Number (million) (±SD)			

Motility (%) (±SD)

			
Grade D
Grade C (non-		
Grade B
			
(immotility)
progressive		
(slow PR)
				
motility NP)			
							
							
3.3±0.9

91.4±30.1

13.3±8.7%

8.7±3.7%		7.6±3.7%

Motile sperm
percentage –
Grade A (rapid
progressive
motility PR)
69.9±12.2%

SD: Standard deviation.

Discussion
Semen analysis is the evaluation of macroscopic and microscopic properties of ejaculate in order to predict the reproductive capacity of a man.[7] A standard semen analysis
involving the determination of the sperm number, motility
and morphology is used as a basic descriptor of male fertility.
Many men known to be infertile have a low sperm concentration, low sperm motility, and abnormal sperm morphology.[3]
Both exogenous and endogenous factors negatively affect
sperm quality. Among the former factors are alcohol consumption, smoking, drug addiction, drug therapy, and exposure to radiation or pesticides, whereas the latter group
include acute or chronic infections in the seminal tract,
trauma to the testes, varicocele, and undescended testis.
[5, 6]
Kulikauskas et al.[8] compared the sperm parameters of
smokers and non-smokers, and found that smokers had a
statistically significant decrease in sperm motility and number. This decrease in the number and motility of sperm may
be due to increased acetyl transferase inhibitors in smokers. The reduced human reproductive abilities indicate the
effect of mutagens. Pesticides and radiation are among the
mutagens known to cause DNA damage. The effect of mutagens leads to anomalies in sperm quality in men.[9, 10]
Sperm can also be damaged by reactive oxygen species
produced by living spermatozoa under aerobic conditions.
[11]
The level of impaired seminal antioxidants may also result
in deterioration of sperm function. Intracellular and extracellular antioxidants play an important role in fertilization
by clearing the superoxide radicals that are continuously
produced by sperm cells and oocytes.[11] It is well known
that prolonged alcohol use and dependence leads to erectile dysfunction, decreased libido, and gynecomastia. This
effect is shown in the decrease in serum testosterone levels
due to reduced testicular production and increased metabolic clearance in the liver.
It has been reported that the progressive deterioration of
semen quality is associated with increased alcohol consumption and smoking, the latter also having a significant
negative effect on sperm production, motility and mor-

phology.[12] A high or low BMI has also been associated with
low semen quality.[13]
Considering the varying environmental factors, different
seminal parameters may be obtained from different regions
in the world; therefore, it is appropriate to obtain a more
accurate nomogram in studies undertaken with fertile individuals under the specific conditions of a region where
an infertility clinic is located.[14] Nomograms obtained from
fertile individuals exposed to similar environmental factors
allow more objective results to be obtained to evaluate infertile individuals. In the current study, we aimed to determine the nomogram values for our own laboratory using
the samples taken from fertile men in Malatya, Turkey.
The duration of sexual abstinence can also change the
quality of sperm. A positive correlation was found between
the duration of sexual abstinence and semen measurements. As the duration of sexual abstinence increased, the
number of semen volume and total sperm was significantly
increased; however, sperm motility was reduced.[15, 16]
In the current study, the mean ejaculate volume was found
to be 3.3±0.9 ml, sperm concentration was 91.4±30.1 million/ml, and grade A motility was 69.9±12.2. The mean
semen volume in this study was lower than reported in
recent studies conducted in the USA and Europe (France,
Denmark, Finland, Estonia and Norway) but higher than
fertile Chinese men.[17, 18] The mean sperm concentration
(91.4×106 ml−1) in our study was higher compared to that
of young American, Scandinavian-Baltic and Chinese men,
but lower than French men (95×106 ml−1).[19] In the current study, age not having an important effect on semen
parameters may be due to the participants were mostly at
the peak of their reproductive ability (20 to 40 years). Recent studies suggest that increased age is related not only
to reduced semen volume but also decreased sperm morphology and motility.[20]
In the literature concerning sperm concentration, only the
results of Saarenen et al.[21] (153.4 million/ml) differ from
our results. This may be due to a prolonged abstinence
period, seasonal differences or counting errors. However,
our study is in line with spermogram findings reported by
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other researchers and WHO. In the light of these results, it
can be stated that semen parameters may differ between
and within individuals.[14] Furthermore, many of the abovementioned factors can affect semen parameters.

Conclusion
In the current study, we aimed to achieve high-quality
spermogram by selecting healthy and fertile individuals.
The effect of seasonal changes on sperm was not taken
into account in this study. When we evaluated the results in
this regard, we found that males with good sperm parameters also had good fertility characteristics. Although spermogram is not a definite criterion for the determination
of fertility, this systematic study revealed that fertile men
in Malatya also meet the sperm criteria specified by WHO.
The results of spermogram undertaken in this study have
value in terms of providing a classification for the Malatya
region. Despite not providing an average value for the
whole country, the results offer an insight into the situation
in Turkey. Our spermogram parameters conforming to the
world criteria confirms the positive accuracy of our work.
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