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LARSSON, K. and S. EINARSSON: Influence of boars on the re
lationship between fertility and post thawing sperm quality of deep 
frozen boar spermatozoa. Acta vet. scand. 1976, 17, 74-82. - The 
aim of this investigation was to evaluate the possibility of selecting 
boars for deep freezing by means of laboratory tests on frozen-thawed 
spermatozoa. 

Thirty-one randomly selected frozen ejaculates from four boars 
were investigated by a thermoresistance test after thawing in boar 
seminal plasma and in OLEP. Extracellular ASAT activity was 
measured in samples from 30 of the ejaculates after thawing in OLEP 
and in isotonic glucose solution. Twenty of the ejaculates were utilized 
for fertility tests by artificial insemination of 3,7 gilt.s pre,ceding the 
laboratory investigation. 

Three of the boars proved fertile with frozen semen. One of these 
boars seemed to yJ.eld superior ,fertility to the other two boars. No 
fertility was obtained with frozen sp.ermatozoa .from the fourth boar. 
Prior to the freezing trial this boar had been used for fresh semen 
inseminations giving higher pregnancy rates than the average of 
Swedish A.I.-boars. This boar was therefore considered a cas·e of "low 
freezability". In the laboootory tests the samples from this boar 
showed the lowest motility after 3 hrs.' storage at 37°C, the highest 
relative decrease of motility during the thermoresistance test, the 
highest release of ASAT after thawing in OLEP and the highest re
lative releas.e of ASAT. Analyses of variance indicated significiant and 
almost significant variation among boars in relative decrease of mo
tility during the thermoresistance test and in relative release of ASAT. 

The results indicate that the boars were the main cause of varia
Uon in ·fertility as well as in outcome of the laboratory ·tests. These 
results do not permit a complete evaluation of the relationship ·be
tween fertility and outcome of the applied laboratory tests. However, 
the results indicate a possibility of detecting boars producing sperma
tozoa with low freezability by means of laboratory tests. 

deep frozen boar spermatozoa; fer ti Ii t y; labor a
t o r y t e s t s; f r e e z a b i l i t y. 
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Differences among iboars in fertility of frozen-thawed sperma
tozoa were recently demonstrated (Larsson & Einarsson 1976). 
Varying resistance of the spermatozoa. from different boars to 
the freiezing-ithawing procedure was sugges.ted 1to be .the cause of 
the variation in fertility. This difference among boars raises a 
need for laboratory methods to select boars. with S•permatozoa 
suitable for deep freezing. 

A number of laboratory tests have been utilized .to evaluate 
the effecit of freezing methods, diluents and additives. In a pre
vious study on the influence of thawing diluents on post thawing 
sperm quality (Larsson et al. 1976) the ·thermoresis.tance tes.t 
and the extracellular concentration of asparfa1te aminotransferase 
(ASAT, GOT, 2.6.1.1.) were assumed to be good .indicators of 
fertility. However, no information is so far available concerning 
the relationship between the outcome of these laboratory tests 
and ri:he feritility of individual boars. 

The aim of this investigation was to evaluate the possibility 
of selecting boars with spermatozoa suitable for deep freezing by 
the aforementioned tests. 

MATERIAL AND METHODS 
Thirty-one randomly selected frozen ejaculates from four 

boars were investigated with the laboraitory tests. Twenty of these 
31 ejaculates were utilized for fertility tests ·by artificial in
semination of 37 Swedish crioss-bred gilts. 

Two Swedish Landrace boars ( 172, 966) and two Swedish 
Yorkshire boars (388, 1164) supplied the semen. The fertility of 
the boars was previously tes1ted by inseminations of fresh semen 
or at natural service and found to be good. Before and during the 
freezing trials their semen quality was exa;mined according to 
Holst (1949) and Bane (1961) and found to be good. 

Freezing and thawing were perforimed according to the method 
of Crabo & Einarsson (1971) as described by Larsson & Einarsson 
(1976). Five ejaculates from each of ri:he four boars were utilized 
in the fertility tests. Boar seminal plasma (A) and OLEP (C) 
were used as thawing diluents. All gnts were inseminated twice 
in their second or third spontaneously occurring heat period with 
an interval of about 16 hrs. Each insemination dose contained 
6X109 spermatozoa ·added to 70 ml of thawing diluent. Gilts not 
returning into normal oestrus within 25 days after insemination 
were slaughtered four weeks a:fter insemination and the number 
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of foetuses and corpora lutea (c.l.) were recorded. Gilts returning 
inito normal oestrus within 25 days after insemination were re
corded as not pregnant. 

In the laboratory tests 1X109 spermatozoa from each ej acu
late were thawed in 16-18 ml of each of the previously men
tioned thawing diluents. 

Additionally 1X109 spermatozoa from 30 of the ejaculates 
were thawed in 16-18 ml of isotonic glucose solution for estima
tion of ASA T release. The preparation of thawing diluents and 
the thawing procedure were the same as previously described 
(Larsson et al. 1976). 

The thermoresistance <tes1t included estimation of motility 
(percentage of progressively motile spermatozoa) immediately 
after thawing and after 3 hrs.' storage at 37°C. 

Preparation of samples for ASA T release was performed ac
cording to Larsson et al. ASA T was determined according to the 
kinetic method for determination of ASA T in blood as recom
mended by the Committee on Enzymes of the Scandinavian Socie
ty for Clinical Chemistry and Clinical Physiology (1974). Two 
determinations were made of the enzyme activity from each 
sample and the mean values were used for calculation of ASA T 
release per 1X109 spermatozoa. The release of ASA T following 
thawing in isotonic glucose solution was in this study considered 
an es.timate of maximum release. The ratio of ASA T released 
after thawing in OLEP, to ASAT released after thawing in iso
tonic glucose s.olution was calculated for ·each ejaculate investi
gated and is in the sequel referred ·to as "rel111tive release of 
ASAT". ASAT was not measured in samples thawed in seminal 
plasma since seminal plasma per se contains ASA T activity which 
might cause less reliable results. 

STATISTICAL ANALYSES 
Conventional statistical methods were used for test of differences 

(Snedecor 19'66). Differences between boars in motility during the 
thermoresistance test and in ASAT activity after thawing in OLEP 
were tested by Wilcoxon's rank smn test for unpaired measurements. 
Variations amon1g boars in relative decrease of motility during the 
thermoresistance test and in relative release of ASAT were tested by 
an analysis of variance for groups of unequal size. 
The degree of significance is expres1sed as follows: 
0.05 > P > 0.01 almost significant* 
0.01 > P > 0.001 significant•• 

P < 0.001 highly significant••• 
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Table 1. Results of fertility test. Number of ejaculates utilized, 
number of gilts inseminated, nwnber of gilts pregnant and ratios of 
foetuses to c.l. in pregnant gilts, as related to boars and thawing 

diluents. 

Boar Number of Thawing Number of gilts Number of Ratio of foe-
ejaculates diluent inseminated gilts pregnant tuses to c.l. 

172 4 A 4 2 0.48 
172 5 c 5 3 0.6,2 
388 4 A 4 2 0.74 
388 5 c 5 4 0.76 

1164 5 A 5 1 0.64 
1164 4 c 4 3 0.60 

966 5 A 5 0 
966 5 c 5 (} 

RESULTS 
The results of the fertility test are summarized in Table 1. 

From the talble it is evidenit ,that boar 388 yielded the highest 
pregnancy riate and the highest ratio of foetuses to corpora lutea 
in pregnant gilts. Boars 172 and 1164 yielded lower pregnancy 
rates and lower ratios of foetuses to c.l. in pregnant gilts than 
did boar 388. Out of 10 gilts inseminated with spermatozoa from 
five ejaculates of boar 966 none conceived. It is thus apparent 
that boar 966 produced spermatozoa of extremely low fevtility 
after freezing and this boar was considered a case of "low freez
ability". 

Table 2. Results of thermores.istance test after thawing in seminal 
plasma. 

Boar Number of Initial post thawing Motility 3 hrs. Relative decrease 
ejaculates motility post thawing during storage 

mean range mean range mean range 

172 10 19.5 (10-20) 12.5 (5-20) 0.25 (0-0.83) 
388 9 27.2 (10--3,5) 11.2 (1-W) 0.58 (0.33-0.90) 

1164 6 30.0 (25-35) 8.7 (0-15) 0.73 (0.57-1) 
966 6 25.8 (10-30) 2.5 (0-5) 0.89 (0.80-1) 

In the initial post thawing motility the differences between boars were 
not significant. 
Three hrs. pe>st thawing the following significant differences between 
boars were found: 388-966 (P < 0.05) •, 172--966 (P < 0.01) • •. Ana
lyses of variance indii.cated significant diMerences among boars 
(P < 0.01) • • in relative decrease of motility during storage. 







80 K. Larsson & S. Einarsson 

vival and poor fertility in ,the present study. In agreement with a 
preW.ous study (Larsson & Einarsson 1975) the present results 
show the limited value of initial post ,thawing motility as an in
dicator of sperm quality. However, the relative decrease of mo
tility during the thermoresistance test proved a valuable indicator 
and thus the initial posit .thawing motility provided indirect know
ledge of the sperm quality. Poor p-0st thawing quality of the sper
matozoa from boar 966 was also reflected by high release of 
ASA T after thawing in OLEP and by high relative release of 
ASAT. These results are principally in agreement with previous 
studies (Larsson & Einarsson 1975, Larsson et al.) in which high 
release of ASAT (GOT) afiter .thawing was connected with low 
fertility. For frozen bull semen Pace & Graham (1970) found a 
significant correlation between fertility and release of GOT and 
between fertility and remaining GOT in the spermatozoa. 

The material investigated in the present study does not per
mi1t analysis of correlation between fertility and outcome of labo
ratory tests within boars. Until such studies have been performed 
the relationship between l,aboratory tests and fertility can not be 
completely evaluated. At present it does not seem to be possible 
to select boars of high fertility with frozen semen by means of 
the available laboratory tests. However, the present results in
dicate a possibility of detecting boars producing spermatozoa of 
low freezability. Such an evaluation should include a thermo
resistance test with calculation of relative decrease in motility 
and measurement of ASA T release. To estimate the ASA T re
lease after thawing in OLEP a good comparison will be obtained 
by measurement of relative release of ASA T as performed in this 
study. 
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proverna .fran denna galt Hi.gre spermiemotilitet an ovriga galtar efter 
3 timmars fOrvaring vid 37°C, d.en hogsta refativa nedgangen i moti
litet under termoresistenstesten, den hogsta frisiittningen av ASAT 
efter upptining i OLEP och den hogsta relativa frisiittningen av ASAT. 
Variansanalys pavis.ade signifikanta och niistan signifikanta skillnader 
mellan galtar betriiffande relativ nedg.ang i spermi.emotilitet under 
termoresistenstesten och betriiffande relativ ASAT frisiittning. 

Mellangaltsvariationen synes vara den dominerande orsaken bade 
vad giiller skillnader i fertilifot och vad giiller resultaten av labora
torietesterna. D.e fOreliggande resultaten mojliggor inte en fullstiindig 
utviirdering av sambandet mellan fertiliteten och utgangen av de an
viinda laboratorietesterna. Det synes emellertid vara mojligt att med 
hjiilp av laboratorietester upptiickta galtar som producerar spermier 
med ,,dalig frysbarhet". 
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