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SUMMARY

Sperm morphology was evaluated (using Blom classification) in 44 ejacu-
lates of 11 bulls and 44 ejaculates of 11 boars. Significant differences in
sperm morphology were found between bulls and boars. In addition, the
correlations between frequency of morphological changes and morpho-
metrical traits of boar spermatozoa were demonstrated. More morphologi-
cal anomalies of spermatozoa were recorded in ejaculates containing lon-
ger spermatozoa. Reproductive Biology 2006 6 Suppl. 2:99—104.
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INTRODUCTION

The importance of artificial insemination (Al) and its extensive usage in
reproduction of many farm animal species, demands more efficient meth-
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ods for semen use. Morphometrical traits, relative to spermatozoal mea-
surements and shape may be helpful for evaluating semen usefulness to Al.
Sperm dimensions and shapes may affect semen fertilizing ability. Sperm
dimensions are characterized by large inter- and within-species variabili-
ties [2, 5, 12-14]. The relationship between spermatozoal measurements
and male fertility is well documented [4, 6, 8, 17]. In this study, an attempt
was made to estimate differences in sperm morphological traits of boar
and bull ejaculates used in Al

MATERIALS AND METHODS

Ejaculates were collected from 11 bulls (n=44) of Black-and- White breed
(6.5-7.5 years old) and from 11 boars (n=44) of Polish Landrace breed
(1.5-2.5 years old). Mean ejaculate quality parameters were as follows:
for bulls - ejaculate volume 8.3 ml, sperm concentration 1.344 x 10° ml!,
and sperm motility 74% and for boars - ejaculate volume 270 ml, sperm
concentration 0.440 x 10° ml', and sperm motility 79.4%. Slides were pre-
pared and stained according to the method described by Kondracki et al.
[11] and evaluated under Nikon E-400 microscope using immersion lens
with 100 times magnification. Sperm morphology was evaluated accord-
ing to Blom [3] classification (Screen Measurement v. 4.1). Measurements
of spermatozoa were as follows: the spermatozoon head’s area, length, and
the width; the spermatozoon flagellum’s length; and the spermatozoon’s
total length. The results of morphometrical measurements were used to
calculate indexes of spermatozoal morphology. Sperm characteristics were
compared using the analysis of variance. Differences between means were
compared using the t-Student's test.

RESULTS AND DISCUSSION

Differences in the size and shape of spermatozoa of both species were
found (tab. 1). Bull spermatozoa had higher measurements than boar sper-
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Table 1. Morphometric traits of sperm of bulls and boars

Specification Bulls Boars
Head area (um?) S%D 4314113 = 4(1)28 B
Head length (um) S%) 18:;A 3411?3
Head width (um) SiD (S)AzéA ggiB
Flagellum length (um) S%) 62:(1)2A 4431:‘11;}3
Total length (um) S§D 72:;? nggiB
Head width / head length (%) s% : }ji 5;;11(7)

Head length / total length (%) S%) 13491461’* 13383
Head length / flagellum length (%) SiD 1?:2? 2(1):22}3
Head area / total length (%) S%) 6;:;? 72:;313

*means bearing different superscripts differ significantly at p< 0.01

matozoa. Differences between bulls and boars in the shape of the sper-
matozoon head were insignificant, due to similar spermatozoon head
width/head length ratio in both species. However, boar spermatozoa were
characterized by higher head length/flagellum length ratio and higher head
length/total length of spermatozoon ratio than those of bull spermatozoa.
A higher area of spermatozoon head/total length of spermatozoon ratio of
boar spermatozoa than that of bull spermatozoa was also found. Both bull
and boar semen was of good quality, and the frequency of spermatozoa
with major abnormalities neither exceeded 1% nor differed significantly
between species (tab. 2).

Correlations between morphological changes and some morphomet-
rical traits of boar spermatozoa were found (tab. 3), including signifi-
cant positive correlations between the following parameters: the flagel-
lum length and the total spermatozoon length, the percentage of main
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Table 2. Percentage of sperm abnormalities in semen of bulls and boars

Specification Bulls Boars
Spermatozoa of normal morphology (%) 96.304* 93.888
Spermatozoa with major abnormalities (%) 0.88 0.90
underdeveloped 0.11 0.06
pear shaped head 0.10° 0.03"
narrow base 0.15 0.09
proximal droplet 0.024 0.258
Dags defect 0.20 0.32
other major abnormalities 0.30* 0.15%
Spermatozoa with minor abnormalities (%) 2.824 5.228
free heads 1.184 0.228
distal droplets 0.08* 2.018
simple bent tail 1.374 2.86"°
terminally coiled tail 0.15 0.08
other minor abnormalities 0.03* 0.05°

*means bearing different superscripts differ significantly at p< 0.01 (capital letters) or p< 0.05

(small letters)

Table 3. Correlation coefficients between morphometric traits of spermatozoa
and parameters of sperm morphology in ejaculates of boars

Parameters of perm morphology |  Normal Major Minor
Morphometric traits of sperm morphology | abnormalities | abnormalities
Head area (um?) -0.05 0.07 0.10
Head length (um) 0.11 0.22 0.30%*
Head width (pm) -0.08 0.16 0.12
Flagellum length (um) -0.13 0.37* 0.48*
Total length (um) -0.11 0.37* 0.48*
Head width / head length (%) -0.21 -0.05 -0.18
Head length / total length (%) 0.25 - 0.32% - 0.40*
Head length / flagellum length (%) 0.25 -0.33* - 0.40%*
Head area / total length (%) 0.08 -0.34* - 0.45%

*p<0.05
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abnormalities (r=0.37) and secondary abnormalities (r=0.48), as well as
the length of the spermatozoon head and the percentage of secondary
abnormalities (r=0.30). Moreover, significant, but negative, correla-
tions (from —0.32 to —0.44) were found as well between the percentage
of main and secondary abnormalities and the morphological indexes
containing the flagellum length or the total spermatozoon length in the
indexes.

Our results indicated considerable differences in spermatozoal mor-
phology in cattle and domestic pigs, as well as a relatively large varia-
tion of the traits within particular species. Morrow and Gage [13] found
higher values of morphological measurements in bull spermatozoa than
those in boars. It was found that the variability of head dimensions
in bulls is related to abnormal chromatin structure [15]. The changes in
the chromatin structure of spermatozoa isolated from the bull scrotum
are linked with an increase in morphologically abnormal spermatozoa
[10].

Differences in the shape of spermatozoal head were not found in this
study, however, bull spermatozoa were longer than boar spermatozoa.
According to Gomendio and Rodan [7] longer spermatozoa in mammals
could be an adaptation to sperm competition. These authors showed that
the sperm length is positively correlated with the sperm motility. Depen-
dences between the measurements of spermatozoal head and fertility were
also found [1]. According to Hirai et al. [9] boar spermatozoa of high fer-
tility are characterized by smaller and shorter heads than boar spermatozoa
of weak fertilization efficiency. Spermatozoal measurements like their sur-
vival and motility are factors essential for semen selection within female
reproductive tract [16].

In conclusion, we found considerable and statistically significant differ-
ences in spermatozoal morphology in bulls and boars. Bull spermatozoa
were larger than boars. Correlations between the frequency of morphologi-
cal changes and morphometrical traits of boar spermatozoa were found as
well. More morphological anomalies of spermatozoa in ejaculates contain-
ing longer spermatozoa were also recorded.
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