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BA3UYHU UCTPAXYBAHA

Abstract

Research data show that in the last 50 years (1938-1991) there has been a trend of decreasing sperm
concentration in the male population in Europe by 2.3% and in the USA by 0.8%. The reasons for
such negative trend are not known, but it is assumed that lifestyle and environmental factors
have an influence on genetic factors. Aim of this study was to evaluate sperm quality in young,
healthy men in our country, and to compare sperm quality in our population with others in the
world. Material and methods: Ejaculates from 203 healthy male subjects, aged 18-32, were stored
in a thermostat at 36°C and analyzed manually on a native slide and hematoxylin-eosin-stained
slides, under a phase contrast microscope. Sperm motility was assessed at two-time intervals,
group A, 60 minutes after ejaculation and group B, 120 minutes after ejaculation, while sperm
concentration and sperm morphology were assessed at one time interval. Results:Semen analysis
showed an average volume of ejaculate3.45 = 1.5 ml, sperm concentration in 1 milliliter62.4
+ 39.2 x10(6) /ml, while total sperm concentration was 211.2 + 173.2 x10(6). In group A, values
for progressive spermatozoa were 48.6 + 18.1 x10(6) /ml and in group B, values for progressive
spermatozoa were 479 + 173 x10(6) /ml. There was no statistically significant difference between
the two time intervals (group A and group B) when interpreting sperm motility, p>0.005.
Analysis of morphology of spermatozoa showed a mean value of 6.9% for morphologically normal
spermatozoa. Conclusion: The quality of ejaculate in young men in North Macedonia is in the
range of reference values according to WHO, and also our results are similar to those from
Germany, Turkey, Bulgaria, Faroe Islands.
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KoHKypeHTCKH MHTepecH: ABTOPOT W3jaByBa
JleKa HeMa KOHKYPeHTCKYU MHTePecH.

W3Bagok

VcrpakyBaukuTe MOJaTOLM MOKaKyBaart fieka Bo nocenuute 50 romuni (1938-1991) moctou TpeHj Ha
HaMaslyBare Ha KOHIleHTpalljaTa Ha criepMaTo30MM Kaj Malkara romysaimja Bo EBporna 3a 2,3% u
Bo CA[l 3a 0,8%. [IpuunHuTe 32 BAKBUOT HETATUBEH TPEH]] HE Ce TMO3HATH, HO Ce MPeTIocTaByBa Jeka
HAuMHOT Ha JKUBOT 1 (haKTOpHTe Ha OKOJMHATA MMaat B/IMjaHue Bp3 reHeTckuTe haktopu. Llenta Ha
0Baa cTy/uja Oellie J1a ce OLieH KBAIUTETOT Ha ejaKyIaToT Kaj MIajiu, 37[paBi MaKu BO HalllaTa 3emja,
3a Jla MOKeMe Jia To CriopejuMe KBaJIUTeTOT Ha ejaKky/aToT Kaj Halliata fomnysaluja co ipyrure mory-
natu Bo cetoT. Matepujan u Metoziut: Ejakynute ofi 203 371paB1 MalllKy MCIIMTAHWLIU, Ha BO3PACT Of
18-32 romnu, bea CKTa/paHy Bo TepMocTaT Ha 36°C M pauHO aHA/M3MPaHN Ha HATHBEH MpenapaTy
nperapatii 000eH! O XeMaTOKCUINH/e03uH, 1oJt (hasHO-KOHTpacTeH MUKPOCKOIL. TTofBIKHOCTA Ha
criepMato3ouuTe Oellie TpolleHeTa BO JIBa BpeMeHCKM MHTepBaa, rpyma A, 60 MUHYTH IO ejaKy-
nauyjara 1 rpyna b, 120 MuHyTH 10 ejakymalijaTta, JofieKa KoHIeHTpaljaTa 1 MopdonorujaTa Ha
criepMato3omu Oea aHaTM3MpaHK BO efieH BpeMeHCKH MHTepBasl. Pesynrari: AHaiM3aTa Ha ejaky-
naTITe MOKasKa MpoceueH BOMYMEH Ha ejakyiatot 3,45 + 1,5 ml, KoHIeHTpaluja Ha CriepMaTo301/i
Bo 1 mumurap 62,4 = 39,2 x10 (6) / ml, ozieka BKyInHata KOHIIEHTpalija Ha criepMaTo30ui Oerie
211,2 + 173,2 X10 (6). Bo rpymata A, Bpe[JHOCTHTE 3a IIPOrPeCcHBHM criepmato3ouam 6ea 48,6 + 18,1 x10
(6) /ml, Bo rpymara b, BpefjHoCTHTE 3a TIpOrpeckBHm criepmarosonam Gea 479 + 173 x10 (6) /ml. He-
Malle CTAaTHCTUUKM 3HauajHa pas/iKa MoMery [BaTa BpeMeHCKH MHTepBajia (rpyra A i rpyma b) mpu
MHTEepIpeTalyja Ha MofIBUKHOCTA Ha criepmartosouaure, p>0,005. AHanusara Ha Mopdosiornjata Ha
CTIePMATO30MJIUTE TIOKaXKa BPefiHoCT off 6,9% 3a MpUCycTBO Ha MOPOIONIKM HOPMATTHY CIIePMAaTo30-
WM. 3aKTyuoK: KBammTeToT Ha ejakynaToT Kaj MiaziuTe Maxu Bo CeBepHa Make/ioHuja e BO oricerot
Ha pechepentHute BpegHocty croper; C30. Hammre pesyntati ce CMUHM Ha OHKe off [epMaHuja,
Typumja, byrapuja, dapckute OcTpoBL.



Introduction

World literature points to the fact
that in many developed countries
there is a trend of declining fertil-
ity among the male population’. The
quality of the ejaculate reflects the
fertile ability of the male individual
in the fertilization process. Numer-
ous factors influence the achieve-
ment of this task. The amount of
seminal fluid, the number of sper-
matozoa, their quality in terms of
shape, vitality, motility are some of
the characteristics that reflect the
ability to fertilize.. However, many
other factors, influence this complex
process.

Research data show that in the last
50 years (1938-1991) there has been a
trend of decreasing sperm concen-
tration in the male population in Eu-
rope by 2.3% and in the USA by 0.8%5.
It is considered that between 19 - 29
years the concentration of sperma-
tozoa is constant, but after that, de-
creased values have been observed
mainly in sperm concentration®s.

Laboratories and centers for in vitro
fertilization which study this issue,
use data given by the WHO as refer-
ence values®’. Those values are ob-
tained from studies of people from
different parts of the world in which
there are different climatic condi-
tions, different way of life, working
conditions, diet, religious customs,
traditions and so on. Studies have
shown that there is a difference in
the same age groups of respondents
from different countries®®!°, The
reasons for such regional differenc-
es are not known, but it is assumed
that regional, lifestyle and environ-

mental factors have an influence on
genetic factors''?. Low spermatogen-
ic capacity may be associated with
developmental disorders of the male
reproductive system such as cryptor-
chidism, hypospadias, and testicular
germ cell carcinoma, which are com-
ponents of testicular dysgenesis syn-
drome (TDS). There is an increasing
trend of TDS over the past decades
in western countries. The explana-
tion is sought in the exposure of the
testicles of fetuses to environmental
factors, mostly chemical ones, which
lead to endocrine disorders?®.

Lifestyle factors also affect spermato-
genesisand sperm quality. These fac-
tors include smoking, drinking, drug
abuse, diet, obesity, chemicals, pesti-
cides, use of cell phones and laptops.
Each of these factors has negative
correlation with the quality of the
sperm and fertile potential in men if
the person is overexposed™.

The aim of this study was to evalu-
ate sperm quality in young, healthy
men in our country, and to compare
sperm quality in our population with
others in the world.

Material and methods
Participants

The study was conducted in the
Laboratory for Analysis of Human
Ejaculate at the Institute of Histol-
ogy and Embryology, at the Faculty
of Medicine in Skopje, in the period
2018-2020. Human ejaculates from
203 healthy male subjects were ana-
lyzed. Respondents included in this
study were young men and students
from the Faculty of Medicine (I-VI



year), Faculty of Dentistry (I-V year)
and University School for physio-
therapists, medical technicians, x-
ray technicians (I-1II year), all at the
Ss. Cyril and Methodius University in
Skopije.

All respondents were voluntarily in-
cluded in this study and were prop-
erly informed about the entire pro-
cedure.

The study was conducted accord-
ing to the following protocol, which
foresees the following stages and
procedures:

+ Therespondent signs an informed
consent that he consciously and
voluntarily approaches to this re-
search

+ The respondent fills out a ques-
tionnaire that contains useful
data about the subject of thestudy

+ The respondent receives informa-
tion about conditions that must
be met before delivering the ma-
terial for analysis.

This research was approved by the
Committee for Ethical Issues at the
Faculty of Medicine in Skopje.

Materials and methods

After delivering, the material for
analysis was stored in a thermostat
at temperature of 36°C. Firstly, the
method of observation was used, and
then microscopic analyses were per-
formed according to the WHO Labo-
ratory manual for the examination
and processing of human semen (5
edition). The analyses included pro-
cedures that determined qualitative
and quantitative parameters of the

ejaculate:

+ Macroscopic examination of the
ejaculate:

» volume
= liquefaction
n pH

= viscosity

+ Microscopic examination of the
ejaculate:

Initial microscopic analysis was per-
formed using a phase-contrast, light
microscope, with magnification X40,
X60 and X100, on native and hema-
toxylin-eosin stained slides. On na-
tive slides, we analyzedsperm mo-
tility and sperm concentration. On
hematoxylin-eosin stained slides, we
analyzed sperm morphology. Sperm
vitality was assessed using the eosin-
nigrosin method of staining.

= Sperm motility

Sperm motility was deter-
mined in at least 5-10 fields of
view (progressive spermato-
zoa, non-progressive sperma-
tozoa and immotile spermato-
zoa, by counting a minimum
of 200 spermatozoa, according
to standard procedures (WHO,
5th edition). Sperm motility
was analyzed at 2-time inter-
vals, after 60 and 120 minutes
from ejaculation (group A - 60
minutes and group B - 120 min-
utes).



» Sperm vitality

The percentage of vital sperma-
tozoa in the ejaculate was de-
termined using eosin-nigrosin
method of staining, according
to standard procedures (WHO,
5th edition).

= Sperm concentration

Number of spermatozoa in 1
ml and in the entire volume of
the ejaculate was determined
by counting spermatozoa in an
Improved Neubauer chamber
according to standard proce-
dures (WHO, 5% edition).

* Sperm morphology

Differential morphological
analysis was performed on
permanent histological slides,
stained with hematoxillin-eo-
sin, by which the morphologi-
cal appearance of spermatozoa
was qualitatively and quantita-
tively determined, with a per-
centage representation of nor-
mal and deviant spermatozoa.
On the deviant spermatozoa,
we quantitatively determined
the percentage of deviations of
the head, midpiece, tail of the
spermatozoa and presence of
cytoplasmic residue (WHO, 5%
edition, Kruger’s strict criteria).

The obtained macroscopic and mi-
croscopic results were processed us-
ing a descriptive statistical method
and t-test to present the difference
between the groups. Statistical anal-
ysis was performed using SPSS 17.0
software; p<0.05 was considered as
significant.

+

Results

This study analyzed human ejacu-
lates from 203 respondents, aged 18
to 32 years, with the average age of
24.3 + 4.2 years.

Macroscopic examination of the
ejaculate showed that the average
ejaculate volume was 3.45 + 1.5 ml,
the smallest measured volume was 1
ml, the maximum measured volume
was 9.2 ml. 159 (78.3%) ejaculates had
a normal volume, 23 (11.3%) respon-
dents had an ejaculate with a de-
creased volume.

pH values ranged from 6.7 to 8, the
average pH value was 7.5 + 0.2; 188
(92.65) ejaculates had a normal pH
value, 12 (5.9%) ejaculates had a pH
value lower than 7.2; 3 (1.5%) ejacu-
lates had a pH value higher than 74,

Liquefaction time ranged from 15 to
240 minutes, an average of 34.5 £ 17.7
minutes. In 151 (74.4%) respondents,
the liquefaction time was shorter
than 30 minutes, while in 50 (24.6%)
respondents the liquefaction of the
ejaculate was longer than 30 min-
utes.

Viscosity of the ejaculate was nor-
mal in 185 (91.1%) respondents, while
in 18 (8.9%) respondents it was in-
creased.



Table 1.

Macroscopic characteristics of the ejaculate

Parameter Values WHO 5 - reference values

Age (mean £ SD) (min - max) (243+4.2)(18 - 33)
Volume / ml >1.5
(mean + SD) (min - max) (345£15)(1-9.2)
volume (%)
normal (2 - 5 ml) 159(78.32)
decreased 23(11.33)
increased 21(10.35)

+ in -
i fmern AL =ness (75+02) (67 8) 72
pHn (%)
normal (7.2 - 78) 188 (92.61)
decreased 12(5.91)
increased 3(148)
Liquefaction /minutes (mean + SD) (34.5 £17.7) (15-240) 30 minutes
Liquefaction n (%)
<30minutes 151 (74.38)
>30minutes 50 (24.63)
Viscosity
Viscosity n (%)
normal 185(91,13)
increased 18(8,87)

The average sperm concentration
was 62.4 + 39.2x10(6)/ml; the low-
est value of sperm concentration in
1 ml of ejaculate was 1 million sper-
matozoa, while the highest value of
sperm concentration was 150x10(6)/
ml. Lower sperm concentration than
15x10(6)/ml was detected in 36 (17.7%)
of the ejaculates.

The total number of spermatozoa
in the ejaculate ranged from 1 to
1196x10(6); the average value of the to-
tal number of sperm in the ejaculate
was 211.2 + 173.2 x10(6). Total sperm
count in the ejaculate was decreased
(<39x10(6)) in 30 (14.8%) respondents.

The number of progressive sper-
matozoa in Iml ranged from 0.01
to 693x10(6)/ml; average 384 =
52.8x10(6)/ml. Decreased number of
progressive spermatozoa (<10x10(6)/
ml) was detected in 37 (18.2%) ejacu-
lates.

The total number of progressive sper-
matozoa in the ejaculate averaged
119.1 = 106.5x10(6); the lowest total
number of progressive spermatozoa
was 0.038x10(6), while the highest
was 660x10(6). In 36 (17.7%) ejaculates,
the total number of progressive sper-
matozoa was decreased, it was less
than 30x10(6) (Table 2).



Table 2. Sperm concentration and sperm motility

Parameter

Sperm concentration/x10(6) /ml
(mean + SD)
(min - max)

WHO 5 - reference values

>15x10(6)/ml
(624+392)
(1-150)

Sperm concentration (/ml)n (%)
<15
>15

36(17.73)
167 (82.27)

Total sperm concentration/ x10(6)
(mean + SD)
(min - max)

>39 x10(6)
(2112+1732)
(1-1196)

Total sperm concentration/ x10(6)n (%)
<39

>39

30 (14.78)
173 (85.22)

Progressive spermatozoa/ x10(6)/ml
(mean = SD)
(min - max)

(384528)
(0.01- 693)

Progressive spermatozoan (%)
<15
>15

37(18.23)
164 (80.79)

Total progressive spermatozoa/ x10(6)
(mean +SD)
(min - max)

(1191 £ 106.5)
(0.038 - 660)

Total progressive spermatozoan (%)
<30
>30

36 (17.74)
165 (81.28)

In the analysis performed in the first
60 minutes after ejaculation, the
number of progressive spermatozoa
ranged from 3 to 88%, average 48.6 =
18.1%; the number of non-progressive
spermatozoa ranged from 1to 23%, av-
erage 6.5 * 3.4%; the number of viable
spermatozoa ranged from 9 to 97%,
average 43.1 = 17.2%. In these analy-
ses, in 91 (44.8%) ejaculates a reduced
percentage of progressive spermato-
zoa was observed (<50%), in 17 (8.4%)
ejaculates an increased percentage
of non-progressive spermatozoa was
observed (>10%), while in 115 (56.65%)
ejaculates an increased percentage of

possessive spermatozoa (> 40%) was
observed.

In the analysis performed in the sec-
ond hour (120 minutes) after ejacu-
lation, the number of progressive
spermatozoa ranged from 2 to 87%,
average 479 + 17.3%; the number of
non-progressive spermatozoa ranged
from 1 to 30%, average 6.8 = 3.2%;
the number of possessive sperma-
tozoa ranged from 11 to 100%, aver-
age 44.3 = 174%. In these analyses,
in 100 (49.3%) ejaculates, a reduced
percentage of progressive spermato-
zoa (<50%) was observed, in 13 (6.4%)



ejaculates an increased percentage of
non-progressive spermatozoa (>10%)
was observed, while in 115 (56.65%)
ejaculates an increased percentage of
possessive spermatozoa (> 40%) was
observed (Table 4). In 14(6.7%) ejacu-
lates spermatozoa had reduced vital-
ity (<45%) (Table 4).

When progressive spermatozoa were
compared at 60 and 120 minutes
(group A and group B), there was no
statistically significant difference
between the two groups, t=0,4028;
p=0.6873;p>0.005 (Table 3).

Table 3. Comparison of progressive sperm motility at 60 and 120 minutes

(£)  St.error

Group 1
(60 min)
- group 2
(120min)

95% confidence

interval of
difference

Table 4. Sperm motility and sperm vitality

Progressive spermatozoa (60minutes)
(mean = SD) (min - max)

Progressive spermatozoa (60 minutes)n (%)
>32%

<32%

Non-progressive spermatozoa (60 minutes) (mean + SD)

(min - max)

Non-progressive spermatozoa (60 minutes) n (%)
<8%
>8%

Immotile spermatozoa (60 minutes) (mean + SD)
(min - max)

Immotile spermatozoa (60 minutes) n (%)
<60%
>60%

Progressive spermatozoa (120 minutes)
(mean = SD) (min - max)

Progressive spermatozoa (120 minutes) n (%)
>32%
<32%

Non-progressive spermatozoa (120 minutes) (mean +

SD) (min - max)

Non-progressive spermatozoa (120 minutes) n (%)
< 8%
>8%

WHO 5 - reference

n (%) values
>32%
(48.6£18.1)(3 - 88)
109 (53.69)
91(44.83)
<8%
(6.5+34)(1-23)
184 (90.64)
17 (8.37)
(43.1+£172)(9-97)
86 (42.36)
115(56.65)
>32%
(479 £173)(2- 87)
102 (50.25)
100 (49.26)
<8%
(6.8+3.2)(1-30)
188 (92.61)
13(64)




Immotile spermatozoa(120 minutes) (mean + SD)
(min - max)

Immotile spermatozoa(120 minutes) n (%)
<60%
>60%

Sperm vitality (mean + SD) (min - max)

Sperm vitalityn (%)
<58%
>58%

(44.3 £174)
(11 - 100)

86 (42.36)
115 (56.65)

(65.6 + 14.9)
(0-100)

14(6.89)
188 (92.61)

Table 5. Basic differential morphological analysis of spermatozoa

Normal spermatozoa n (%) (WHO-5 reference values)

>4
<96

Deviant spermatozoa n (%)
<96
>4

Head deviations n (%)
<30
>30

Midpiece deviations n (%)
<30
>30

Tail deviations n (%)
<30
>30

Cytoplasmic residue n (%)
<30
>30

Combined deviationsn (%)
<40
>4()

Morphological analysis showed pres-
ence of 6.9% of morphologically nor-
mal spermatozoa in the ejaculates.
The results of the differential mor-
phological analysis of spermatozoa
found 130 (64%) ejaculates with nor-

8

Basic differential morphological forms of spermatozoa

n (%)

130 (64.04)
73(35.96)

134 (65.51)
69 (33.99)

184 (90.64)
19(9.36)

169 (83.26)
34 (16.74)

174 (85.71)
29 (14.29)

189(93.10)
14 (6.90)

168 (82.76;
35 (17.24%

mal shape of spermatozoa. In the re-
maining 73 (35.96%) ejaculates, the
presence of deviations in the heads,
midpiece and tails of the spermato-
zoa was observed, as well as cytoplas-
matic residue. Analysis of the sperm



head showed presence of this devia-
tion in 19 (9.36%) ejaculates, analysis
of the midpiece showed presence of
this deviation in 34 (16.74%)ejacu-
lates, while analysis of the tails of the
spermatozoa showed deviation in 29

(14.29%) ejaculates. Presence of cyto-
plasmic residue in spermatozoa was
noticed inl14 (6.90%) ejaculates.Com-
bined sperm abnormalities were ob-
served in 35 (17.24%) ejaculates (Table
5).

Table 6. Semen quality in young men in North Macedonia

Total number
of Age
respondents  (years)
N (203)

Volume

(ml)

Sperm

Mean (SD)

(4.2) (L5) (39.2)

concentration
(million/ml)

Total sperm  Progressive
concentration spermatozoa
(million) (million/ml)

Morphology

%)

21122
(173.2)

384
(52.8)

Median 24 3 62

207 371 1.2

Discussion

Evaluation of the parameters of the
spermogram is one of the best indi-
cators of male reproductive health15.
A large number of studies from dif-
ferent countries worldwide point to
a declining trend in semen quality;
therefore,an early screening of young
men for semen quality can contribute
to preserving and improving fertility>.

We conducted this study in order to
gain insight into the fertilecapacity
of young men in North Macedonia
and to compare the obtained results
with the latest reference values of the
World Health Organization, as well
as with other studies on this topic in
the world.

Our study comprised young healthy
men aged 18-32, because many stud-
ies suggest that spermatogenesis in
men at this age is at its highest lev-
el #>. Volume of the semen fluid was
within normal reference values, ac-
cording to WHO guidelines,3.45 =
1.5ml (mean =SD), as it was in the
study of Mendiolaet al., Jorgensen et

al. and Rao et al 811,

The values for sperm concentration
in 1 milliliter of ejaculate were 62.4 =
39.2 x10(6) /ml (mean += SD), which is
in accordance with the WHO refer-
ence values, >15 x10(6) /ml. The total
sperm concentration in the ejaculate
was 211.2 + 173.2 x10(6) (mean + SD),
>39 x10(6). Similar values for sperm
concentration per milliliter of ejacu-
late and total sperm concentration
were reported in the studies by Jiang
et al. and Hallinget al.'®*.

Most studies report assessing sperm
motility over a single time interval.
In our study, we assessed sperm mo-
tility at two-time intervals. The first
time interval, group A - 60 minutes
after ejaculation, showed 48.6 + 18.1%
for progressive spermatozoa and 6.5
+ 3.4% for non-progressive sperma-
tozoa. At the second time interval,
group B - 120 minutes after ejacu-
lation, results for progressive sper-
matozoa were 479 = 17.3% and for
non-progressive spermatozoa 6.8 *
3.2%. There was no statistically sig-
nificant difference between the two



time intervals (group A and group
B) when interpreting sperm motil-
ity, t=0.4028; p=0.6873; p>0.005. The
obtained values for sperm motility
were within the WHO reference val-
ues. Similar values for sperm motility
were shown in the study by Li et al.’.
Sperm viability tests showed values
within the WHO reference values,
>58. The values were 65.6 = 14.9%.
Sperm morphology analysis detected
presence of 6.9% of morphologically
normal spermatozoa, which is within
the WHO reference values, according
to Kruger'’s strict criteria. In 130 ejac-
ulates, normal morphological forms
of spermatozoa were found, with the
presence of >4% of morphologically
normal forms of spermatozoa, while
in 73 ejaculates deviant morphologi-
cal forms of spermatozoa were found,
>96%. Guzick et al. in their study no-
ticed presence of morphologically
normal forms of spermatozoa higher
than 12% in fertile men'®. Assessing
morphologicallydeviant forms, we
found that sperm head deviations,
>30%, were noted in 19 ejaculates,
sperm midpiece deviations, >30%,
were noted in 34 ejaculates, sperm
flagellum deviations, >30%, in 29
ejaculates, while presence of sperm
cytoplasmic residue, >30%, was not-
ed in 14 ejaculates. The presence
of combined deviations, >40%, was
found in 35 ejaculates. For 20 years,
sperm morphology assessment has
been described by some authors as a
good indicator of male fertility!. Data
from our study show higher values of
sperm motility and concentration,
and lower value of sperm morpholo-
gy compared to the study of Dobrinov
et al., conductedon young men from
Bulgaria?®. Our findings about the
quality of the ejaculate in young men
were similar to those presented inthe

10

study of Halling J et al.?, done with
young men in the Faroe Islands. The
resultsof our study for sperm volume
and sperm concentration were also
similar to the results in the study
performed by Paasch et al.,which re-
ferred to young men in Germany?. A
higher value for sperm concentration
was shown in the study by Cok et al.?,
which involved a population of young
men in Turkye, as well as in the study
made by Li et al. which comprised
young men in ChinaV.

Conclusion

The results presented in this study
have given a realistic picture for the
quality of the ejaculate in young,
healthy men from our region. These
results are characteristic for the
young male population with the
same or similar conditions in life-
style, work, diet and tradition typical
for the Republic of North Macedonia.

These initial results allow us to com-
pare them with those obtained in
other countries in the world, so we
can conclude that the quality of ejac-
ulate in young men in North Macedo-
nia is within the WHO reference val-
ues, and also our results are similar
to those from Germany, Turkey, Bul-
garia, Faroe Islands.

These results will be supplemented
with data in the next few years, in or-
der to establish reference values for
the parameters of the spermogram of
the young male population in North
Macedonia.
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