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Introduction 
The use of frozen-thawed boar sperm still lags behind chilled 
boar semen in artificial insemination (AI) operations despite its 
advantages [1]. Freezing however, may damage the structure 
and function of sperm, leading to reduced fertilization success. 
Moreover, glycerol, which is a critical cryoprotectant in most 
sperm freezing protocols, can be toxic to cells in high 
concentrations [2]; affecting sperm motility and acrosomal 
integrity. This study was conducted to determine the 
cryoprotective effect of glycerol on sperm DNA integrity and 
motility in frozen-thawed boar sperm. 
 
Materials and Methods 
 
Semen Collection and Cryopreservation 

Semen was collected from six mature Large White 
boars and frozen in liquid nitrogen in 0.5 mL CBS straws (IMV 
Corporation, USA) using the IceCube programmable freezer 
(Minitube, Germany) following a standard freezing protocol [3] 
in either 3, 6 or 8% glycerol. After three months storage, samples 
were thawed in a 38 °C water bath for 30 s, diluted in BTS and 
maintained at 38 °C for analysis. 
 
Determination of Sperm Motility  and DNA Integrity 

Sperm concentration was determined by 
haemocytometer and motility of 20 x 106 sperm/ml at 38°C 
was analyzed using CASA (Hamilton Thorne). Sperm DNA 
damage in 20,000 Percoll-purified sperm per boar per 
treatment was evaluated using TUNEL (Roche) & flow 
cytometry (Dako Cytomation; Fig. 1) [4].   

 

 
Figure 1. Scatter plot of boar sperm co-labelled by FITC and DAPI. 
DNA-damaged sperm in R4. 
 

Results  
There was no significant difference in DNA damage 

between fresh or frozen-thawed sperm at each concentration 
of glycerol, although it tended to be lower in fresh sperm 
(Table 1; P > 0.05). Both total and progressive motility were 
higher in fresh than frozen-thawed sperm (P ≤ 0.05), however 
no difference between frozen-thawed samples cryopreserved 
in either 3, 6 or 8% glycerol was observed (P > 0.05).  
 
Table 1: Mean (± SEM) percentage of DNA damage and total 
and progressive motility in fresh and frozen-thawed boar 
sperm cryopreserved using different concentrations of glycerol.  

Parameter 
 

Fresh 
 

Post-thaw 

3% Glycerol 6% 
Glycerol 

8% 
Glycerol 

DNA  
damage 1.9 ± 0.4  3.51 ± 0.8 2.8 ± 0.5 3.0 ± 0.8 

Total 72.1 ± 2.4a 35.3 ± 4.1b 26.8 ± 2.5b 28.6 ± 3.0b  
Progressive 39.5 ± 2.2a  23.84 ± 3.2b 19.5 ± 2.7b  18.1 ± 2.2b 
     

Values with different letters differ significantly between 
treatments for each parameter (P ≤ 0.05); n= 6 boars per 
treatment. 

 
Discussion 

Using standard protocols for boar sperm freezing, our 
results demonstrated that glycerol at 6% appears to be the most 
suitable concentration to protect boar sperm against DNA 
damage, while maintaining the 2nd highest progressive sperm 
motility. Being able to cryopreserve boar sperm without 
inducing additional DNA fragmentation, provides confidence 
that frozen-thawed sperm could contribute to IVF and AI 
operations without causing increased rates of DNA damage-
related early embryonic loss.  
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