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Apoptosis in Male Germ CellsApoptosis in Male Germ Cells

– Controls the overproduction of male germ 
cells

– Apoptosis (or apoptosis-like manifestations) 
are found in ejaculated human spermatozoa

– Although not well defined, deregulated 
apoptosis is associated with male infertility
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• Sperm DNA damage:

– One of the most commonly studied, 
controversial causes for male infertility that 
may pass undetected due to lack of its proper 
assessment

– In addition to apoptosis, may be due to 
oxidative stress and defective chromatin 
packaging
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• Despite recent methodological advances, 
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• To identify the relationships between DNA 
fragmentation, apoptosis and motility in 
frozen-thawed human spermatozoa
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Materials and MethodsMaterials and Methods
Proven Fertile Donors (n=26), Semen Samples (n=61)

Thawing

Cryopreservation (SMMG, 7% glycerol)

Flow Cytometric 
Assays

DNA Fragmentation Annexin V

Evaluation
DNA Damaged (%)

Evaluation
Non-apoptotic (%)

Evaluation 
Motility (%)



ResultsResults

Post-thaw Data (n=61)

Motility 
(%)

Motility 
(%)

DNA Fragmentation
(%) 

DNA Fragmentation
(%) 

Apoptosis 
(%)

Apoptosis 
(%)

32.8 ± 9.3
(8.0 – 51.0)

32.8 ± 9.3
(8.0 – 51.0)

15.3 ± 8.3
(4.5 - 38.8)

15.3 ± 8.3
(4.5 - 38.8)

31.3 ± 9.6
(14.0 – 58.6)

31.3 ± 9.6
(14.0 – 58.6)



ResultsResults
Distribution of DNA Integrity within analyzed samples 

(n=61)

57.4%34.4%

8.2%

Good DNA Integrity 
≤ 15%

Poor DNA Integrity 
> 30%

Moderate DNA Integrity 
15 - 30%



ResultsResults
Correlation: Sperm DNA fragmentation and Motility

Post-thaw Sperm Motility (%)
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R = - 0.31
P = 0.02



ResultsResults
Correlation: Sperm DNA fragmentation and Apoptosis

Non-apoptotic Annexin V-Negative Sperm (%)
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ResultsResults
Correlation: Sperm Motility and Apoptosis
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R = 0.64
P < 0.001

Non-apoptotic Annexin V-Negative Sperm (%)



ConclusionsConclusions

• Spermatozoa with fragmented DNA do not 
appear in excess following cryopreservation-
thawing (in proven fertile donors)

• Lower sperm DNA fragmentation and 
apoptosis are associated with higher motility 
post-thaw
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apoptosis in cryopreserved-thawed sperm

• Apoptosis may be one of the pathways 
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• A sperm selection method that aims at 
isolating non-apoptotic, motile spermatozoa 
should be developed and considered 
regarding its ability to increase DNA intact 
sperm following cryopreservation-thawing
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