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Effect of cryoprotectant on the cryopreservation of
South African Kolbroek pig semen

M.H Mapeka? K.C. Lehloenya®, T.L. Nedambale' and B. Sutherland?
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2Tshwane University of Technology, Department of Aal Sciences, Private Bag X680, Pretoria 0001, SAfrica

Abstract

The study evaluated the effect of different cryd@ctants on post-thaw survival and motility of
Kolbroek sperm. Semen from Kolbroek boars was ctal with the gloved hand technique. Ejaculateewer
diluted with Beltsville thawing solution (BTS) atratio of 1 : 1 prior to freezing. Semen was dituteith
egg yolk tris; thereafter, one of the three crytgetants (14% glycerol, 14% DMSO or 7% glycerol% 7
DMSO) were added. Diluted samples were then loaated).5 mL straws and cooled with a programmable
freezer. Thereafter the semen straws were plungedtlg into liquid nitrogen (-196 °C) and storeaf #48 h.
Frozen straws were thawed at 39 °C for a minuteesaduated for sperm motility and survival at 0, 80
and 90 min post-thaw. The post-thaw sperm surviveten using glycerol as a cryoprotectant was
significantly higher immediately after thawing, cpaned to DMSO, however, similar to the combinatbn
glycerol and DMSO. There was no significant diffeze on motility rate immediately (O min) post-thaw
between the three cryoprotectants. Sperm cryopredewith glycerol exhibited a significantly higher
percentage motility at 30, 60 and 90 min post-thhan in the other cryoprotectants. Based on sperm
motility, glycerol was a better cryoprotectant éoyopreservation of Kolbroek boar sperm.

Keywords: Indigenous South African pig, cryoprotectant, ssyispermatozoa, sperm
# Corresponding author: lehloenyakc@tut.ac.za

Introduction

Kolbroek is an indigenous South African pig bre€de name Kolbroek originated from the name of
the ship called Coalbrook which was wrecked onGhape coast in 1778 (Ramsetyal., 1994). Kolbroek
pigs have superior genetic traits for biodiversityis extremely hardy and survives under harshditmms
(Ramsayet al., 1994). The use of sperm from Kolbroek boars matgmtially contribute to cross-breeding
programmes for improving adaptability traits of fidt has been widely demonstrated that cryopreserv
leads to a decrease in sperm motility in many ahgpecies even when measured objectively by compute
aided methods (Thurstasi al., 2001; Doradcet al., 2005; Martinezt al., 2005). Pig sperm are also no
exception, and are reported to be highly sensttiveryopreservation procedures. When frozen-thapigd
semen is used for artificial insemination, farrogvirates are reduced by 10 — 25 %, and litter sigemne to
three piglets when compared to artificial insemorawith fresh semen (Waterhouateal., 2006). There is
also a variation in freezing tolerance betweendsead between male variations within breeds (20100).
It is therefore necessary to find a suitable crgtgmtant that can protect Kolbroek boar sperm durin
cryopreservation, which will minimise damage to Kolek sperm as a result of cryopreservation. Timeddi
this study was to determine and evaluate the effedifferent cryoprotectants on sperm survivapibind
motility of Kolbroek pigs.

Materialsand Methods

This trial was conducted at the Agricultural ResBaCouncil, Irene. Three South African indigenous
Kolbroek boars with ages ranging from nine to 1(hthe were utilized in this study. The boars weraseaol
in individual cages for routine semen collectiord amyopreservation purposes. Semen was collected fr
each Kolbroek boar by the gloved hand techniqueusi;ied by Rocat al. (2004). The sperm-rich fraction
was collected using a thermo flask containing warater (39 °C) and a glass beaker covered with aegau
filter to separate the gel fraction from sperm-riidction (Rocaet al., 2004). Within two hours of collection
semen was transported to the laboratory for evialwatf pH, sperm concentration, sperm motility and
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percentage live sperm. A drop of 20 pL of freshesemas placed on a microscopic slide and evaluaitid
the aid of a phase contrast microscope for pergenté motile and live sperm. Sperm concentratios wa
determined by means of a Spermacue photometert(Mi®).

After evaluation, semen was pooled and diluted Bgtisville thawing solution (BTS) at a ratio of 1
1 viv and equilibrated in a controlled temperatlaboratory at 22 °C for one hour. Semen was then
transferred to a controlled rate freezer (Model 80& Biogenics, Napa, C.A.) to cool in vapour fragh°C
to 15 °C at a rate of -0.05 °C/min for three hoéfser the cooling period, semen samples were faged
at 800 x g for 15 min. Following centrifugationeteperm pellet was recovered and extended witlyelg
citrate base (EYC) extender at a ratio of 1 : Id placed back into the contolled rate freezer tothier
cooling (15 °C to 5 °C at 0.11 °C/min). Thereafsamen was extended with egg yolk citrate base JEYC
extender containing one of the three cryoprotectagatments (%14 glycerol, %14 dimethylsuloxide
(DMSO) or the combination of glycerol and DMSO (ggcerol + 7% DMSO). After dilution semen was
loaded into 0.5 mL polyvinyl chloride straws ancqed back into the controlled rate freezer anchéurt
coolled from 5 °C to -4.5 °C at the rate of 1 °Girfor 90 min. The straws were then plunged intaitiq
nitrogen (-196 °C) for storage. The straws weravtdthafter two days at a temperature of 38 °C fa on
minute and evaluated with the aid of a phase cshinécroscope for percentage motility and live spguH
and sperm concentration. Data were analysed usialysas of variance (ANOVA). Treatment means were
separated using Fisher's protected t-test leastifisignt difference (LSD) at 5% level of signifioczm
(Snedecor & Cochran, 1980).

Results

Table 1 presents the post-thaw percentage surémdl motility of Kolbroek boar sperm. The
percentage motility sperm immediately (O min) atteawing, was not influenced (P >0.05) by the tgbe
cryoprotectant used. The post-thaw percentagesjpeem of semen frozen using glycerol was signifigan
(P <0.05) higher immediately after thawing, complate semen cryoprotected with DMSO; however,

Table 1 Post-thaw sperm survival and motility of Kolbrdetar semen (means + s.e.)

Parameters Treatment
Glycerol DMSO Glycerol + DMSO

Raw semen %

Survival 85+ 16.9 85+ 16.7 83 +£16.5

Motility 90 +17.8 90+ 17.6 90+17.4
0 min Post-thaw

Survival 61°+12.1 21+ 6.7 35’ +10.7

Motility 48 +10.0 24 £9.0 28+8.8
30 min Post-thaw

Survival 46"+ 13.9 g+5.9 18+5.8

Motility 332+ 10.7 10+7.9 8+2.1
60 min Post-thaw

Survival 25 +10.3 1°+0.9 g8 +25

Motility 11%+6.7 1°+0.9 5%+1.6
90 min Post-thaw

Survival 13+75 0°+0.4 3°+1.6

Motility 102+6.7 0°+04 P+19

2Pyalues with different superscript within a rowfdif significantly (P <0.05).
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similar to that of semen cryoprotected with a camabon of glycerol and DMSO. On the other hand, the
survival rate of spermatozoa at 30, 60, 90 min -gwslv was significantly higher (P <0.05) in semen
cryopreserved with glycerol than DMSO, and the cofion of glycerol and DMSO. For all
cryoprotectants, the survival and motility ratesKofbroek semen decreased with storage time past-th

Discussion

The present study demonstrated that the post-thatilitthand survival of Kolbroek boar sperm were
more retained at 0 min in semen cryopreserved M glycerol compared to 14% DMSO. The results
suggest that glycerol is suitable for cryopreseyviiolbroek semen, and yields better results thanSOM
and a combination of glycerol plus DMSO. This obaépn is in agreement with the findings of Curry
(2000), where the cryoprotective effects of glytevere most evident at higher concentrations in estio
animal species. However, maximal post-thaw motiigties were also achieved with different conceioinat
of glycerol (Wilmut & Polge, 1977; Fisest al., 1993; Buhret al., 2001). Dimethyl sulfoxide resulted in a
decreased motility at 0, 30, 60, 90 h post-thawpaned to the other treatments. Although DMSO han be
successfully used to cryopreserve semen from despegies (Kashiwazaldt al., 2006), it was not an
effective cryoprotectant for cryopreservation ofltifoek sperm. It has been reported that DMSO can
damage the plasma membranes due to its high tpxicitells (Shuyang & Woods, 2004). This suggdsas t
the degree of damage caused by DMSO during freaniag vary with different species, with pig sperm
being more sensitive to cryodamage. However, frois $tudy the addition of glycerol to DMSO provided
an additional protection to Kolbroek boar sperm,ttees sperm survival rate immediately post-thaw was
similar between glycerol and the combination ofcglpl and DMSO. These results suggest that for
Kolbroek semen, if DMSO is to be used, it shoulccbmbined with glycerol. This study also demonssat
that semen quality slowly declines during processand cryopreservation. This may suggest that
cryoprotectants affected the sperm function duang after cryopreservation therefore leading toebsed
survival and motility of boar sperm. Similar obsaiens have been reported in other pig breeds (4l&l
Johnson, 1988). From the results of this studwiit loe recognized that the percentage of spermvsiiiamd
motility of South African indigenous pigs were na@inand can be used in breeding programmes.

Conclusion

This study demonstrated that glycerol on its owimarombination with other cryoprotectants can be
used to cryopreserve Kolbroek sperm. Investigatiegmechanism involved during semen cryopresenvatio
and finding better cryoprotectants with standamizencentration levels will assist in optimisingesp
viability and motility post-thaw, so that samplese aof acceptable quality to be used in breeding
programmes.
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