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ABSTRACT

Background: Knowledge regarding seminal fluid and spermatozoids in the elderly is 
controversial at best in the literature. The purpose of the present study was to analyze the 
relationship between male age and spermatozoid.
Methods: The sperms of 80 healthy adult men, between 21 and 60 years of age, were studied 
after three to five days of sexual abstinence. Volunteers were distributed into four age groups (n 
= 20): 21-30, 31-40, 41-50 and 51-60 years of age. 
Results: No difference regarding the sperm’s physical and chemical characteristics (smell, color, 
volume, viscosity and pH) was found. The spermatozoid’s mobile forms showed no difference 
among the four groups. The concentration of spermatozoids proved to be higher in the semen 
of men of over 41 years of age, while in the 41 to 50 years of age group, the number of oval 
spermatozoids was higher (p = 0.03), with a less abnormal tapered form (p = 0.02) when 
compared to the other three groups. 
Conclusion: More normal forms of spermatozoids are found between 41 and 50 years of age. 
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Introduction

Investigations into the effect of male age on fertility 
have become increasingly important due to the general 
impression that elderly men have a reduced sex life, 
with a lower ejaculated volume, and their spermatozoid 
morphology and motility are not as normal as that found 
in young men. However, in studies comparing seminal 
characteristics of fertile fathers of over 60 years of age and 
those of less than 35 years of age, the older men showed a 
higher spermatozoid density with lower motility. The results 
of these papers presented no difference in either the seminal 
volume or the concentration of normal spermatozoid 
morphology [1,2,3,4,5]. Sperm deficiencies occur in 30% of 
infertile men [3,6,7,8].

Some studies have reported a reduction in the daily 
spermatogenesis in aging groups. This condition is 
associated with an increase in serum gonadotrophin and a 
drop in testosterone levels [1,8,9,10,11]. Testicular biopsies 
and the radioimmunoassay of the gonadotrophic hormone 

indicate a lower Sertoli cells function, less cytoplasm in the 
Leydig cells, as well as diminished and thickened lamina 
propria of seminiferous tubules [5,8,10,11,12,13,14].

Although semen quality seems to decline with age in 
elderly men, spermatozoid characteristics remain normal, 
according to World Health Organization (WHO) standards 
[1,2,4,16,17]. In cases of infertility, the aging effect on the 
quantity of semen can be significant enough to impact the 
sperm function [3]. The reduction in semen quality, along 
with a reduced sex life, may have a negative effect on a 
couple’s fertility [3,5].

Due to scarce and controversial data concerning semen 
related with age, the present study sought to assess sperm 
characteristics at different ages in an attempt to analyze the 
relationship between male age and spermatozoid forms.

Methods

This study was performed according to the Helsinki 
Declaration and was approved by the Committee of Ethics 
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in Research of the Federal University of Minas Gerais, 
Brazil, under protocol number 0429/15. All volunteers 
agreed to participate in this investigation, and signed the 
Informed Consent Form.

The semen of 80 healthy men, between 21 and 60 years 
of age, were studied after three to five days of sexual 
abstinence. This period was established based on the New 
2010 WHO Standards (5th edition) for the Evaluation 
of Human Semen recommendations [2,15,16,17,18]. 
Volunteers were distributed into four age groups (n = 20): 
21 to 30 (23 ± 5), 31 to 40 (33 ± 4), 41 to 50 (45 ± 2) and 
51 to 60 (58 ± 3) years of age.

The volunteers were selected by directed anamnesis referring 
to sexual background (frequency of sexual activity, erectile 
or ejaculation disorders and previous paternity). Men 
with previous urological disease or endocrine disorders, 
such as diabetes mellitus; those using any drug; those who 
were infertile or with a family history of infertility; or those 
presenting any other sexual disturbance were not included 
in this study. The presence of leukocytospermia in the sperm 
specimen excluded the patient from this investigation.

A single specimen of sperm from each volunteer was 
collected into a sterile flask, which was immediately 
hermetically closed. Volume, aspect, odor, viscosity and 
pH of the seminal fluid were assessed immediately after 
sperm harvesting. The microscopic characteristics of the 
spermatozoids were defined approximately one hour later, 
the characterization of which included total motility at 
room temperature of 26 ºC and morphological aspects. 

After diluting the semen in 1:20 solution (0.1 mL sperm in 
1.9 mL of a 0.9% saline solution), sperm cells were counted 
in a Neubauer chamber by using an optical binocular 
microscope. The counts of the morphologic spermatozoa 
were done blindy and included the five chamber quadrants; 
the four lateral quadrants, used in hematology for 

leukocytes counts; plus the central area, used for erythrocyte 
counts. The total spermatozoid counts were multiplied by 
one million to obtain the exact number of spermatozoids 
per mL. According to morphology, spermatozoids were 
classified as normal (oval) or abnormal (tapered, round, 
amorphous, immature, double-headed, double-tailed, 
macrocephalic or microcephalic) [3,14,16]

The descriptive method for the mean and the standard 
error of the mean (SEM) was used for statistical analysis. 
Results were compared using the analysis of variance 
(ANOVA), followed by the Tukey-Kramer test for multiple 
comparisons. Bonferroni correction was applied to 
ANOVA. Differences were considered significant for values 
amounting to p < 0.05. 

Results

No difference in semen volume, sperm concentration or 
sperm morphology was observed among the groups. No 
difference was found among sui generis smell, light gray 
color, viscosity within the normality limits and pH = 7. 
The ejaculated volume varied between 2.0 and 3.2 (mean 
= 2.5 ± 0.2) mL. A higher concentration of spermatozoids 
was found in the two groups of over 41 years of age when 
compared to the other two groups. (Table 1). No sperm 
specimen with leukocytospermia was found in this study.

The microscopic analysis one hour after seminal fluid 
harvesting identified a similar percentage of mobile 
spermatozoids in the four groups (Table 1). However, the 
normal oval spermatozoids were more frequent in the 
group of 41 to 50 years of age when compared to the other 
three groups (p = 0.03). Abnormal spermatozoids were 
less frequent between 41 and 50 years of age than in the 
other age groups (p = 0.02) (Table 2). Plasma membrane 
integrity was preserved in all spermatozoids of all cases.

Table 1 - Concentration of spermatozoids (mean ± standard deviation of mean) in the seminal fluid and percentage of 
spermatozoids with normal mobility

AGE GROUP CONCENTRATION (X 106 /mL) % NORMAL MOBILITY 
1 - 30 years 83 ± 49 70.0

31 - 40 years 76 ± 46 69.1
41 - 50 years 105 ± 49 76.7
51 - 60 years 173 ± 25 75.4
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Discussion

Previous inconclusive and even inconsistent studies 
have reported that an increased male age is significantly 
associated with a decrease in semen volume, a decline 
in morphologically normal spermatozoa, as well as a 
reduction in progressive motility and sperm concentrations 
[1,2,4,15,16]. Semen quality is an indirect measure of 
fertility; however, the fertility of a given semen sample 
cannot be established with certainty. Some comparative 
studies with healthy subjects showed that spermatogenic 
capacity is higher after three to five days of sexual 
abstinence [2,3,15,16,18]. By contrast, more immature 
spermatozoids with lower motility have been described 
during shorter intervals. In the present study, the sperm 
from all volunteers was harvested after three to five days of 
sexual abstinence. 

Atherosclerotic vascular disturbance is associated with 
an impairment in the testicular blood supply, causing 
parenchymal loss and sclerosis of the seminiferous 
tubules. This sequence of events is most commonly due 
to autoimmune inflammatory testicular atrophy, and has 
been described as a cause of reduction in spermatogenesis 
and a decrease in libido with advancing age [2,10,13,19,20]. 
Prostatic disorders are also related to a reduction in 
seminal fluid in elderly men [13,20]. Changes in the 
biochemistry of human semen have been reported with 
aging, showing decreases in the concentrations of fructose, 

kallikrein and prostate specific antigen (PSA), as well as 
raised liquefaction times. Recent studies have shown sperm 
DNA damage is significantly higher in older men [21,22]. 
These alterations could cause age-related declines in sperm 
motility and fertilizing ability [2,4,8].

In this study, no volunteer complained of any sexual 
abnormality and the seminal fluid presented normal 
physical and chemical characteristics. Furthermore, the 
concentration of a normal (oval) spermatozoid shape, 
considered ideal for fecundation, was higher in men over 
41 years of age. No volunteers of 60 years of age or older 
were examined in this study due to the difficulty of finding 
men with no health disorder and who agreed to be included 
in this study. The analysis of the sperm motility at room 
temperature of 26ºC was not ideal. A lower temperature 
comparing with the 36ºC – 37ºC of the body environment 
could inhibit the motility, but the temperature was the 
same during the assessment of all spermatozoa, thereafter 
a possible error in results was constant for all groups.

The results of this work conflict with the data from prior 
literature regarding spermatozoid characteristics. According 
to these results, aging up to 60 years of age improves the 
aspect and motility of the spermatozoids with no negative 
influence on a man’s seminal fluid. Additionally, the lowest 
rate of abnormal spermatozoid shapes found in men over 
41 years of age suggests that they may in fact have a higher 
rate of fertility.

Table 2 – Morphologic characteristics (percentage) of spermatozoids according to age.

MORPHOLOGY
AGE GROUP (years old)

21 - 30 31 - 40 41 - 50 51 - 60
Oval 27.8±4.4 28.2±6.3 38.0±8.1 * 30.4±7.7

Tapered 24.4±3.1 23.7±5.0 16.1±4.1 ** 21.3±6.5
Round 22.4±4.1 23.3±5.9 25.7±4.1 24.6±8.9

Immature 7.2±1.0 8.4±2.0 7.4±1.9 7.7±2.5
Amorphous 9.2±0.9 8.6±2.9 7.8±2.3 9.1±3.0

Double-headed 1.2±0.0 0.3±0.0 0.5±0.0 -
Double-tailed 0.7±0.0 0.4±0.0 - 4.6±1.0
Macrocephalic 4.7±0.4 3.6±0.6 2.0±0.1 2.3±0.2
Microcephalic 2.4±0.2 3.5±0.6 2.5±0.2 -

*   : Higher percentage than in the other age groups (p = 0.03) 
** : Lower percentage than in the other age groups (p = 0.02) 

(ANOVA followed by Tukey-Kramer test for multiple comparisons).
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Conclusion

More normal forms of spermatozoids are found between 41 
and 50 years of age.

Acknowledgments

The authors gratefully thank the Research Support 
Foundation of the State of Minas Gerais (FAPEMIG), 
the National Council for Scientific and Technological 
Development (CNPq) and the Dean’s Office for Research 
(Pró-reitoria de Pesquisa) at UFMG for their financial 
support.

Confl ict  of  interests

The authors declare no conflict of interest related to this 
study and its publication.

References

1. Matsuda Y, Shimokawa KI, Katayama M, Shimuzu H, 
Chiba R. Action of physiologically active materials in 
human semen during aging. Arch Androl 2004; 50: 131-7.

2. Levitas E, Lunenfeld E, Weisz N, Friger M, Potashnik G. 
Relationship between age and semen parameters in men 
with normal sperm concentration: analysis of 6022 semen 
samples. Andrologia. 2007; 39: 45-50.

3. Hossain MM, Fatima P, Rahman D, Hossain HB. Semen 
parameters at different age groups of male partners of 
infertile couples. Mymensingh Med J. 2012; 2: 306-15

4. Cornwallis CK, Dean R, Pizzari T. Sex-specific patterns of 
aging in sexual ornaments and gametes. Am Nat. 2014; 184: 
E66-78. 

5. Zavos PM, Kaskar K, Correa JR, Sikka SC. Seminal 
characteristics and sexual behavior in men of different age 
groups: is there an aging effect? Asian J Androl. 2006; 8:337-
41

6. Practice Committee of the American Society for Reproductive 
Medicine. Definition of “infertility”. Fertil Steril. 2006; 86 (5 
Suppl): S228.

7. Tesarik J, Mendoza C. Treatment of severe male infertility 
by micromanipulation-assisted fertilization: an update. 
Front Biosci. 2007; 12: 105-14.

8. Patel DP, Brant WO, Myers JB, Zhang C, Presson AP, Johnstone 
EB, Dorais JA, Aston KI, Carrell DT, Hotaling JM. Sperm 
concentration is poorly associated with hypoandrogenism in 
infertile men. Urology. 2015; 85: 1062-7.

9. Schlosser J, Nakib I, Carre-Pigeon F, Staerman F. Male 
infertility: management strategies. Ann Urol. 2007; 41: 6-11.

10. Dakouane-Giudicelli M, Bergere M, Albert M, Serazin V, 
Rouillac-Le Sciellour C, Vialard F, et al. Late paternity: 
spermatogenetic aspects. Gynecol Obstet Fertil. 2006; 34: 
855-9.

11. Gleicher N, Barad D. DHEA and testosterone in the elderly. 
N Engl J Med. 2007; 356: 636-7.

12. Lacombe A, Lelievre V, Roselli CE, Salameh W, Lue YH, 
Lawson G, et al. A neuropeptide at the origin of testicular 
aging? Med Sci (Paris). 2006; 22: 809-11.

13. Johnson L, Abdo JG, Petty CS, Neaves WB. Effect of age on 
the composition of seminiferous tubular boundary tissue 
and on the volume of each component in humans. Fertil 
Steril. 1988; 49: 1045-50.

14. Merino G, Carranza-Lira S. Semen characteristics, 
endocrine profiles, and testicular biopsies of infertile men of 
different ages. Arch Androl. 1995; 35: 219-24.

15. Elzanaty S, Malm J. Comparison of semen parameters in 
samples collected by masturbation at a clinic and at home. 
Fertil Steril. 2008; 89: 1718-22.

16. Morshedi M. New 2010 WHO Standards for the Evaluation 
of Human Semen. 5th Ed. 2010; College of Reproductive 
Biology, Norfolk, USA.

17. Gupta G, Jangir S, Sharma VL. Targeting post-ejaculation 
sperm for value-added contraception. Curr Mol Pharmacol. 
2014; 7: 167-74.

18. Richthoff J, Spano M, Giwercman YL, Frohm B, Jepson K, 
Malm J, et al. The impact of testicular and accessory sex 
gland function on sperm chromatin integrity as assessed by 
the sperm chromatin structure assay (SCSA). Hum Reprod. 
2002; 17: 3162-9.

19. Buwe A, Guttenbach M, Schmid M. Effect of paternal age 
on the frequency of cytogenetic abnormalities in human 
spermatozoa. Cytogenet Genome Res. 2005; 1: 213-28.

20. Homonnai ZT, Fainman N, David MP, Paz G. Semen 
quality and sex hormone pattern of 39 middle aged men. 
Andrologia. 1982; 14(2): 164-170.

21. Moskovtsev SI, Willis J, Mullen JB Age-related decline in 
sperm deoxyribonucleic acid integrity in patients evaluated 
for male infertility. Fertil Steril. 2006; 85: 496-499.

22. Plastira K, Msaouel P, Angelopoulou R, Zanioti K, Plastiras 
A, Pothos A, Bolaris S, Paparisteidis N, Mantas D. The 
effects of age on DNA fragmentation, chromatin packaging 
and conventional semen parameters in spermatozoa of 
oligoasthenoteratozoospermic patients. J Assist Reprod 
Genet. 2007; 24: 437-443. 

Correspondence to: Professor Andy Petroianu, Avenida Afonso Pena, 1626 - apto. 1901, Belo Horizonte, MG 
30130-005, Brazil . Phone / fax number: 55 31 3274-7744 or 55 31 98884-9192. e-mail: petroian@gmail.com

http://www.ncbi.nlm.nih.gov/pubmed/?term=Levitas%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17430422
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lunenfeld%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17430422
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weisz%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17430422
http://www.ncbi.nlm.nih.gov/pubmed/?term=Friger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17430422
http://www.ncbi.nlm.nih.gov/pubmed/?term=Potashnik%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17430422
http://www.ncbi.nlm.nih.gov/pubmed/17430422
http://www.ncbi.nlm.nih.gov/pubmed/22561776
http://www.ncbi.nlm.nih.gov/pubmed/22561776
http://www.ncbi.nlm.nih.gov/pubmed/22561776
http://www.ncbi.nlm.nih.gov/pubmed/25141150
http://www.ncbi.nlm.nih.gov/pubmed/25141150
http://www.ncbi.nlm.nih.gov/pubmed/16625284
http://www.ncbi.nlm.nih.gov/pubmed/16625284
http://www.ncbi.nlm.nih.gov/pubmed/16625284
http://www.ncbi.nlm.nih.gov/pubmed/25735445
http://www.ncbi.nlm.nih.gov/pubmed/25735445
http://www.ncbi.nlm.nih.gov/pubmed/25735445
http://www.ncbi.nlm.nih.gov/pubmed/?term=Merino%20G%5BAuthor%5D&cauthor=true&cauthor_uid=8585777
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carranza-Lira%20S%5BAuthor%5D&cauthor=true&cauthor_uid=8585777
http://www.ncbi.nlm.nih.gov/pubmed/8585777
http://www.ncbi.nlm.nih.gov/pubmed/?term=Elzanaty%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17658521
http://www.ncbi.nlm.nih.gov/pubmed/?term=Malm%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17658521
http://www.ncbi.nlm.nih.gov/pubmed/17658521
http://www.ncbi.nlm.nih.gov/pubmed/25620226
http://www.ncbi.nlm.nih.gov/pubmed/25620226
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moskovtsev%20SI%5BAuthor%5D&cauthor=true&cauthor_uid=16595239
http://www.ncbi.nlm.nih.gov/pubmed/?term=Willis%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16595239
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mullen%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=16595239
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moskovtsev+et+al.+Fertility+Sterility+2006
http://www.ncbi.nlm.nih.gov/pubmed/17768675
http://www.ncbi.nlm.nih.gov/pubmed/17768675
http://www.ncbi.nlm.nih.gov/pubmed/17768675
http://www.ncbi.nlm.nih.gov/pubmed/17768675
mailto:petroian@gmail.com

