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ABSTRACT

This study was designed to evaluate the effects of encapsulated reduced glutathione added to extender on the quality
of bull sperm after freezing and thawing process. Extender contains lecithin nanoliposomes supplemented with
different concentrations of glutathione (0, 1, 2.5 and 5 Mm concentration). The supplemented nanoliposomes with
glutathione were prepared by thin-film preparation method. The particle size decreased to nanometer by sonication.
40 ejaculations were collected from 6 Holstein bulls and frozen for 6 weeks. Evaluated characteristics after freezing
and thawing process were kinetic parameters (CASA), membrane activity (HOST), membrane integrity (eosin-
nigrosin) and morphology of sperm ( Hancock's solution). Results showed that level 1 mM significantly increased the
total and progressive motility (47.5+1.7, 32.7+2 %). Although, there was no significant difference with level 2.5 mM
glutathione (45.0£1.7, 26.2+2 %). Also, the concentration of 2.5 mM showed the highest value of cell membrane
integrity and cell membrane functionality but did not differ with the concentration of 1mM. However,
supplementation of nanoliposomes with 5 mM glutathione reduced the quality of post-thaw sperm. Thus, level 1 M
encapsulated glutathione can provide better protection compare to the other level of that for bull sperm.
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Table 1. Setup for computer-assisted analysis
(CASA) of bovine sperm

Parameters Set value
Calibration 20 x
Frame Rate 50
Chamber Depth 20 um
Magnification 200 X
Minimum contrast 60 Pixels
Minimum VCI mean 15 um/s
Minimum STR mean 0.7 um/s
Minimum ALH mean 0.3 um/s

1. Dynamic Light Scattering
2. TEM; Zeiss Em10C, Oberkochen, Germany
3. CASA, Video Test-Sperm 2.1, St. Petershurg, Russia
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Figure 1. TEM imaging of prepared nanoparticles
before freezing and thawing process
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Figure 2. TEM imaging of interaction and coating
between sperm flagellum with nanoliposomes after
freezing and thawing process
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Table 2. Results of motility properties and speed parameters of bull sperm in different treatments after freezing and
thawing. Results are shown as SEM + mean (P<0.05). Blank liposome: Liposomes without glutathione, EG-1

(encapsulation glutathione-1): Liposome supplement 1 mM glutathione, EG-2.5: Liposome supplement 2.5 mM
glutathione, EG-5: Liposome supplement 5 mM glutathione.

. . . Extenders
Variable (unit) Blank liposome Xl EG25 EGS SEM
Total motility (%) 38.5° 475 450 38.7° 17
Progressive Motility (%) 22.2° 32.7° 26, 2% 20.7° 2.0
VSL (um/s) 23.0% 27.0° 22.0% 20.2° 15
VCL (um/s) 86.0 88.0 85.7 92.5 37
VAP (um/s) 39.2 31.0 29.7 35.5 31
STR (%) 53.5 49.0 49.0 45,0 4.0
LIN (%) 20.5 23.7 20.2 19.7 1.2
ALH (um) 29 26 2.2 2.1 0.3
BCF (Hz) 16.2 16 16 15.7 1.2
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The small letters (a and b) in the rows indicate a significant difference in different treatments.
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Table 3. Results of plasmalemma functionality (HOST), membrane integrity (eosin-nigrosin) and morphology (Hancock’s
solution) of bull sperm in different treatments after freezing and thawing. Results are shown as SEM + mean (P<0.05).
Blank liposome: Liposomes without glutathione, EG-1 (encapsulation glutathione-1): Liposomes supplement 1 mM
glutathione, EG-2.5: Liposomes supplement 2.5 mM glutathione, EG-5: Liposome supplements 5 mM glutathione.

. . . Extenders P-value
Variable (unit) Blank liposome Xl EG25 EGS SEM inear
Membrane functionality (%) 33.7 39.0 39.7 38.0 2.0 0.7
Viability (%) 36.0° 445° 46.0° 38.2° 5.7 0.001
Normal morphology (%) 67.0 68.2 70.5 69.5 15 0.1
Acrosome reaction (%) 52.3 55.1 55.3 54.5 2.1 0.09
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