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ABSTRACT

Bovine serum albumin (BSA) appears to be a goodepresubstrate for spermatozoa cultivation
because of its stability, good amino acid profite g@rotective functions. Therefore, the aim of our
study was to analyse the influence of different B&hcentrations used in culure medias on the
viability and motility of bull spermatozoa during2d-hourin vitro cultivation. We compared
native samples (N) with samples to which a commaéregg yolk medium and medias with
different BSA concentrations were added. The aimalyss carried out during three time periods
(time 0, time 1 hour and time 24 hours) using Sp¥ision™ CASA system. Our experimental
study shows an obvious time-dependent decreadeea$piermatozoa motility in all experimental
groups cultured for 24 hours. The highest inhiitof spermatozoa motility was detected in the
native group (28.86+9.087%), followed by groups #.89+13.17%) and A (52.28+16.12%)
containing a.o. 10% BSA. The highest motility valvas found in group D (20% BSA and 5%
glucose; 66.46+9.986%) and group R (egg yolk medi®.81+8.044%). Based on our
experiments we may assume that BSA is a good prattternative for a long-ternin vitro
spermatozoa cultivation.
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INTRODUCTION

Artificial insemination has become one of the mwsportant pillars in animal biotechnology.
Especially in the cattle artificial inseminationljAndustry, bull semen quality is highly important
to ensure agood biological matherial for breedasywell as a certain biodiversity protection
(Ibrahim et al., 2000; Lukzet al., 2007). Before preservation and distribufiar use in Al, several
laboratory tests are routinely conducted in amatteto predict the fertility of the processed semen
Such tests include but are not limited to spermilityoflbrahim et al., 2000). Working with semen
samples in laboratory environment recquires aipiav of optimal conditions for their in vitro

cultivation.

Sperm in vitro cultivation is a relatively complted process, since the sperm cells are extremely
sensible to ex vivo conditions. Semen cultivatioedia ususally contain glucose or fructose as an
energetic substrate, egg yolk as a protein supplyglycerol (McPhie et al., 2000; Matsuoka et al.,
2006). However, preparation of a uniform semenivatibn media may vary because of the quality
of the egg yolk. Therefore, investigations havenbeenducted to find an alternative protein
substrate for the sperm cultivation (Muller-Schirsst al., 1995).

Bovine serum albumin (BSA) has been used recemstlp protein alternative to egg yolk. Most
previous studies have reported that the role afralb appears to be protective as a result of its
"general capacity and ability to trap toxic subs&min the culture media" (Yamane et al., 1976)
and lipid binding properties (Fox and Flynn, 200Bjvestigations using semen from various
mammalian species have indicated that bovine selmmin stimulates sperm motility by an

unknown mechanism (Harrison et al., 1982; Kleml.et1l286).

However, there is a lack of information about thiguience of BSA as a culture medium component
on the general spermatozivavitro viability. Therefore, this study was designedesttthe effects
of two levels of BSA concentration on the bovinerspatozoa motility during a 24 hour vitro
cultivation.

MATERIAL AND METHODS

Bull semen samples were obtained from 15 adultdimgebulls (Slovak Biological Services, Nita,
Slovak Republic). The samples had to accomplishbtegc criteria given for the corresponding
breed.

After collecting the samples were stored in thetalory at room temperature (22-25 °C) and basic
measurements were performed — volume (ml), pH andentration (x 1DmI™*) were determined.
Each sample was diluted in physiological salineutsmh (sodium chloride 0,9% wi/v, Bieffe
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Medital, Italia), using a dilution ratio of 1:39;5D and 1:60 respectively, depending on the origina

spermatozoa concentration. We used heterosperntlydaxperimental cultivation.

Six cultivation medias were prepared with a défér composition (Table 1), five of them
containing BSA (Fluka, Sigma-Aldrich, USA). Hetepermy was added to the medias and
cultivated in an incubator (37°C) for 24 hours.

Motility analysis was carried out using a CASA syst— SpermVisiol! (MiniTiib, Tiefenbach,
Germany) with Olympus BX 51 phase microscope (OlysmypJapan) at cultivation time O hour,
1 hour and 24 hours. Each sample was placed intdeM&ounting Chamber (deph 10 pm, Sefi-
Medical Instruments, Izrael) and percentage of kmospermatozoa (motility > 5um/s) was
evaluated.

Obtained data were statistically analyzed with tiedp of PC program GraphPad Prism 3.02
(GraphPad Software Incorporated, San Diego Calddd8A). Descriptive statistical caracteristics
were evaluated (mean, minimum, maximum, standavéhtien and coefficient of variation).

Tab. 1 Culture media used for the experiment

GROUP COMPOSITION

N - Native group Native sample with physiological saline solut

R - Commercial medium  Triladyl, egg yolk and redletl water,

A Triladyl, 10% BSA, 5% glucose (D-glukosa monohaidp.a, Penta,
Chrudim) and distilled water,

B Triladyl, 10% BSA, 5% glucose (D-glukosa monotatd.a, Penta,

Chrudim), 1% trehalose (D(+)-trehalose, Fluka, Sightdrich, USA)
and distilled water,

C Triladyl, 20% BSA and distilled water,

D Triladyl, 20% BSA, 5% glucose (D-glukosa monofat.a, Penta,
Chrudim) and distilled water,

E Triladyl, 20% BSA, 5% glucose (D-glukosa monatagg.a, Penta,

Chrudim), 1% trehalose (D(+)-trehalose, Fluka, Sightdrich, USA)
and distilled water.

RESULTS AND DISCUSSION

In vitro effects of different BSA concentrations on the bevspermatozoa motility were analysed
in three time periods (time O hours, 1 hour, 24reBpuNe especially focused on comparing the
motility results of every used medium containigfetiént BSA concentrations with the native
sample and the sample containing egg yolk meditiablé 2).

Initial (time 0) spermatozoa motility in the natidegroup was 87.31+5.162%, however, the lowest
motility was detected in group R containing the ggtik commercial medium, 83.86+6.567%. The
motility was significantly (P<0,001) high in group containing 20% BSA, and 5% glucose,
compared to group R. Apart from group D, a reldyivieigh motility was detected in group
C (containing 20% BSA), 96.15+1.491%. This obseoratcould be explained by an originally
high concentration of energetic and protein sutesirathe medium.
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After 1 hour of cultivation, we observed a sliglecdease of the speramtozoa motility in the native

sample, 85.66+2.350%. Similar tendence was deteictegtoups B (containing 10% BSA, 5%
glucose and 1% trehalose), C, and D. However, itjigelt motility rate was found again in group
D; 91.29+3.767%. On the other hand an increaseefmsatozoa vitality was detected in groups
A (with 10% BSA and 5% glucose), E (with 20% BSA% Sglucose and 1% trehalose) and
R containing the egg yolk medium. Therefore we raagume that 10% BSA and egg yolk may
stimulate the spermatozoa metabolism for a sheibg@nd therefore may be used for a short time
cultivation.

Evaluation of the percentage of motile spermatctuawved decreased values in all experimental
groups cultured for 24 hours. The highest inhibitmf spermatozoa motility after 24 hours was
detected in group N (28.86+9.087%), followed byugrd (42.89+13.17%). The highest motility
value was found in group D (66.46+9.986%) and grBu62.81+8.044%). However, no statistical
significance was found.

Tab. 2 Spermatozoa motility (%) in groups and time periods

Group N/MOT R/MOT  A/MOT B/MOT  C/MOT D/MOT E/MOT
Oh
X 87.31 83.86 89.99 92.62 96.15 97.39 87.46
minimum 82.22 70.83 85.85 85.84 93.85 93.54 82.35
maximum 97.22 92.85 94.44 95.45 98.12 100.0 92.59
S.D. 5.162 6.567 2.960 3.373 1491 2.030 3.666
CV (%) 5.91 7.83 3.29 3.64 155 2.08 4.19
1lh
X 85.66 87.23 91.07 83.25 84.43 91.29 89.17
minimum 82.35 79.34 81.57 75.00 62.50 83.33 82.22
maximum 89.01 97.46 94.73 92.10 100.0 95.23 95.00
S.D. 2.350 5.278 4.123 5.810 13.15 3.767 4.390
CV (%) 2.74 6.05 4.53 6.98 15.57 4.13 4.92
24 h
X 28.86 62.81 52.28 42.89 56.41 66.46 57.75
minimum 21.15 51.85 22.22 20.00 31.25 53.12 36.84
maximum 44.00 78.43 78.57 60.00 72.00 78.94 82.14
S.D. 9.087 8.044 16.12 13.17 13.96 9.986 12.87
CV (%) 31.49 12.81 30.84 30.72 25.19 15.03 22.30

X —mean, S.D. — standard deviation, CV (%) —fozeht of variation

A P<0.001? P<0.01° P<0.05

The use of a protein source has been extensivepjoged as a supplement of culture media for
handling and culture of spermatozoa, gametes aratyes Protein molecules provide nutrients
and protection to the cell, behave as colloidsoint®on and contribute to the osmotic pressure of
fluids (Correa-Pérez et al., 2003; Gebauer el arp).
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The discovery that egg yolk has a beneficial effactfertility led to its widespread use in bull
semen extenders (Pace and Graham, 1974). Howeverdifficult to produce semen diluents of
uniform quality, because of individual quality @ifences inherent in egg yolk. Egg yolk is also
relatively unstable for extended periods of timeease of high content of fatty acids sensitive to
degradation. Therefore, it seems that removal afkeim egg yolk from semen diluents produces
several advantages, such as improvement of conejste the components of semen diluents and
elimination of various patogens (Matsuoka et Q& Muller-Schlosser et al., 1995).

BSA could be agood protein alternative becausésoftability, good amino acid profile and
protective functions. There are several authors dmb been studying the possible effects of BSA
on the sperm viability of different animal speci{Bskst and Cecil, 1992).

Matsuoka et al. (2006) studied the effects of difféc BSA concentrations on the post-thaw
viability of ram spermatozoa. The rates of progkessotility were significantly highet (P<0,05)
in the 10% and 15% BSA groups than in the tristfyse-egg yolk control group. Also, the viability
of post-thaw spermatozoa with BSA was significamtiproved and the rates of swollen tails and
intact acrosomes were also higher.

The aim of the investigation of Serniene et al.0@0was to study the effect on semen quality
caused by the addition of bovine serum albumin (B®Aoar semen and to determine the optimal
dose of the BSA. The analysis revealed that additd BSA, sperm storage time and their
interaction had significant effect only on agginhaiion rate. The effect of addition of BSA and
sperm storage time was significant for sperm nigfilivigor rate and a number of
viable/nondamaged spermatozoa per ejaculation.

Our experiment indicates similar results agreeirithh whe stimulating function of BSA towards

several measurable characteristics describing dpdkm motility. Based on our results we can
assume that the optimal concentration of BSA foersp cultivation is 20%, since medias
containing 20% BSA presented overall best spermilitiaresults. 10% BSA medias had moreless
average quality. There are questions about thermariconcentration of BSA a sperm cultivation,
since hight concentrations of any substance magxe.

CONCLUSION

This study demonstrates that BSA could be a goamtepr suplement for along-term bull
spermatozoa cultivation. There are still questialnsut the optimal BSA concentration and whether
BSA could be used also for further processing agdoonservation of bull spermatozoa.

We also have to be aware on the fact that a pmopéein supplementation is not the only factor
crucial for a goodn vitro sperm motility and viability. An appropriate enetigesubstrate and
minerals, as well as optimal laboratory conditiame equally important for a successfullvitro
spermatozoa cultivation.
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