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Table S1. Sperm function parameters in viable and non-viable sperm, before and after cryopreservation. 
 
	  
	Before cryopreservation 
	After cryopreservation 
(mean ± SD) 
	P-value 

	
	(mean ± SD) 
	
	
	

	Viability 
	 
	 
	
	 
	 
	 
	 
	 

	Viable sperm (SYBR-14+/PI-) 
	82.54% 
	± 
	8% 
	
	43.51% 
	± 
	10% 
	0.003 

	Acrosome integrity 
	 
	 
	 
	
	 
	 
	 
	 

	Viable sperm with an intact acrosome (PNA-/PI-) 
	83.45% 
	± 
	7% 
	
	27.62% 
	± 
	7% 
	0.003 

	Membrane lipid disorder 
	 
	 
	 
	
	 
	 
	 
	 

	Viable sperm with high membrane disorder (M540+/YO-PRO-1-) 
	5.75% 
	± 
	1% 
	
	6.83% 
	± 
	3% 
	0.229 

	Viable sperm with low membrane disorder (M540-/YO-PRO-1-) 
	84.35% 
	± 
	7% 
	
	42.52% 
	± 
	11% 
	0.003 

	Non-viable sperm with high membrane disorder (M540+/YO-PRO-1+) 
	9.70% 
	± 
	7% 
	
	50.44% 
	± 
	13% 
	0.003 

	Non-viable sperm with low membrane disorder (M540-/YO-PRO-1+) 
	0.21% 
	± 
	1% 
	
	0.21% 
	± 
	0% 
	0.655 

	Intracellular superoxides 
	 
	 
	 
	
	 
	 
	 
	 

	Viable sperm with high intracellular superoxides (E+/YO-PRO-1-) 
	0.20% 
	± 
	1% 
	
	0.00% 
	± 
	0% 
	0.317 

	Viable sperm with low intracellular superoxides (E-/YO-PRO-1-) 
	74.21% 
	± 
	16% 
	
	37.88% 
	± 
	10% 
	0.003 

	Non-viable sperm with intracellular superoxides (E+/YO-PRO-1+) 
	21.22% 
	± 
	17% 
	
	53.64% 
	± 
	13% 
	0.003 

	Non-viable sperm with low intracellular superoxides (E-/YO-PRO-1+) 
	4.36% 
	± 
	2% 
	
	8.48% 
	± 
	2% 
	0.005 

	Total ROS 
	 
	 
	 
	
	 
	 
	 
	 

	Viable sperm with high ROS levels (DCF+/PI-) 
	0.09% 
	± 
	0% 
	
	0.67% 
	± 
	0% 
	0.014 

	Viable sperm with low ROS levels (DCF-/PI-) 
	79.88% 
	± 
	8% 
	
	34.12% 
	± 
	11% 
	0.003 

	Non-viable sperm with high ROS levels (DCF+/PI+) 
	0.01% 
	± 
	0% 
	
	0.39% 
	± 
	0% 
	0.317 

	Non-viable sperm with low ROS levels (DCF-/PI+) 
	20.02% 
	± 
	8% 
	
	64.82% 
	± 
	10% 
	0.003 

	Intracellular calcium 
	 
	 
	 
	
	 
	 
	 
	 

	Viable sperm with high calcium levels (Fluo4+/PI-) 
	0.31% 
	± 
	1% 
	
	2.27% 
	± 
	1% 
	0.005 

	Viable sperm with low calcium levels (Fluo4-/PI-) 
	81.29% 
	± 
	14% 
	
	27.97% 
	± 
	9% 
	0.003 

	Non-viable sperm with high calcium levels (Fluo4+/PI+) 
	4.34% 
	± 
	11% 
	
	1.52% 
	± 
	1% 
	0.383 

	Non-viable sperm with low calcium levels (Fluo4-/PI+) 
	14.07% 
	± 
	6% 
	
	68.24% 
	± 
	9% 
	0.003 

	Mitochondrial activity 
	 
	 
	 
	
	 
	 
	 
	 

	Viable sperm with high mitochondrial membrane potential (JC-1+/LD-) 
	59.73% 
	± 
	13% 
	
	25.63% 
	± 
	9% 
	0.002 

	Viable sperm with low mitochondrial membrane potential (JC-1-/LD-) 
	36.79% 
	± 
	11% 
	45.18% 
	± 
	7% 
	0.050 

	Dead sperm with high mitochondrial membrane potential (JC-1+/LD+) 
	0.01% 
	± 
	0% 
	10.39% 
	± 
	4% 
	0.002 

	Dead sperm with low mitochondrial membrane potential (JC-1-/LD-) 
	3.48% 
	± 
	12% 
	18.80% 
	± 
	6% 
	0.005 


 
Abbreviations: SD, standard deviation. 
 
