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SUMMARY

A microscopic assessment was used to estimate sperm morphological struc-
ture in 405 ejaculates from 70 boars according to Blom classification. The
classification of spermiogram quality according to a new 6-degree scale
was also established. We found, that male spermiograms in domestic pigs
were characterized by a large variability both between and within breeds.
The estimation of semen quality, only with regard to the mean frequency
of occurrence of particular morphological forms of spermatozoa, was not
effective for evaluation of individual boar or group of boars. However, the
method was effective to evaluate individual ejaculates. The quality clas-
sification of the spermiogram enabled to evaluate usefulness of ejaculates
graded as good and average for insemination. Reproductive Biology 2006
6 Suppl. 2:93-98.
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INTRODUCTION

Semen analyses conducted in insemination stations are usually con-
fined to examination of basic characteristics such as ejaculate volume,
sperm concentration and sperm motility percentage. This estimation is
sufficient for making immediate decisions concerning ejaculate useful-
ness for artificial insemination (AI). However, it is not sufficient for
evaluating semen biological value, especially regarding spermatozoal
morphology.

Many studies showed that the frequency of occurrence of spermato-
zoa with morphological changes differs among males [4, 7], and sperm
traits are related to the semen’s fertilizing capacity and its usefulness to
storage [3, 8]. For example, ejaculates characterized by a low coefficient
of oocyte penetration in vitro, contained a high percentage of morpho-
logically changed spermatozoa, especially those with cytoplasmic droplets
[2]. The aim of the work was to evaluate the usefulness of a new 6-stage
spermiogram classification to test the quality of spermatozoal morphology
in male domestic pigs.

MATERIALS AND METHODS

Ejaculates (n=405) collected from 70 boars were tested. All boars were
maintained under similar environmental conditions in insemination station at
the Mazovian Centre of Animal Breeding and Reproduction. The ejaculates
were taken twice a week by means of the gloved-hand technique. Immediately
after the collection, slides of each ejaculate were prepared according to
Kondracki et al. [5]. Morphological structures of 500 spermatozoa in each
slide were evaluated according to Blom classification [1].

In addition, the classification of spermiogram quality based on 6-degree
scale was also established for comparison between males. This classifica-
tion enabled to assign the ejaculates to particular classes from class 0 — for
ejaculates with the worst sperm morphology to class 5 — for ejaculates with
the best sperm morphology:
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—class 5 (very good semen) — ejaculates containing at least 90% of
spermatozoa with proper morphology and no more than 3% of spermato-
zoa with major abnormalities;

— class 4 (semen without restrictions to use) — ejaculates containing at
least 90% of spermatozoa with proper morphology and 3 — 5% of sperma-
tozoa with major abnormalities or ejaculates containing 85 — 90% of sper-
matozoa with proper morphology and no more than 3% of spermatozoa
with major abnormalities;

— class 3 (semen of acceptable quality) — ejaculates containing 73 — 90%
of spermatozoa with proper morphology and no more than 9% of sperma-
tozoa with major abnormalities;

— class 2 (semen of questionable quality) — ejaculates containing at least
73% of spermatozoa with proper morphology and 10 —15% of spermato-
zoa with major abnormalities;

—class 1 (low quality semen) — ejaculates containing 15 —20% sperma-
tozoa with major abnormalities or 65 — 73% of spermatozoa with proper
morphology;

—class 0 (semen below acceptable levels) — ejaculates containing less
than 65% of spermatozoa with proper morphology or above 20% of sper-
matozoa with main changes.

Spermiograms of the tested ejaculates were estimated and assigned to
one of the six classes of the above classification. The frequencies of sper-
miograms in each class for the whole tested material and within each breed
were also calculated. Sperm characteristics were compared using analy-
sis of variance. Differences between means were evaluated using Tukey’s
test.

RESULTS AND DISCUSSION

Frequency of main morphological forms of spermatozoa in boar semen
of the analyzed breeds and two-breed crossbreds are presented in Table 1.
The initial estimation suggested that morphological quality of boar sper-
matozoa in individual breeds was relatively high; the average percentage
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Table 1. Frequency of sperm abnormalities in semen of crossbreed and purebred
boars

Num-| Spermatozoa with Spermatozoa with abnormal

morphology (%)
f - ; - -
Breed bee.:zco normal rr(l;)rphology with major with minor
. (%) abnormalities abnormalities
ulates =

< |1 SD | V% | x ISD| V% | x | SD | V%
Landrace | 136 |86.71% | 1229 | 14.17| 3.69 [5.93]160.70 | 9.60 |16.80 |175.00

Large White| 46 | 86.36* | 6.01 | 6.96 | 4.62*|2.82| 61.04 | 9.02 | 497 | 55.10

Pictrain 69 | 9042 | 559 | 6.18 | 321 [2.72| 8474 | 637 | 436 | 6845
Belgian 21 | 9163 | 451 | 492 | 1.97% | 1.12] 56.85 | 639 | 4.18 | 6542
Landrace

Duroc 19 [93.155| 334 | 3.59 | 2.16 [2.29] 106.02 | 4.69* | 2.46 | 52.45

Hampshire 17 | 85.05* [10.3212.13| 2.94 [2.86| 97.28 |12.00° | 8.63 | 71.92

Duroc 65 | 8937 | 749 | 838 | 1738 | 1.66] 9595 | 890 | 7.32 | 8225
Pietrain
Hampshire | o) 1 g3 7sec | 478 | 5.10 | 1.80° | 1.44| 80.00 | 445* | 2.85 | 64.04
X Pietrain

within lines means bearing different superscripts differ significantly at p<0.01 (capital letters) or
p=<0.05 (small letters)

of spermatozoa with main morphological changes did not exceed 20%,
which is considered as a critical level [6]. However, there were significant
differences between breeds in relation to both percentage of spermatozoa
with proper and with abnormal morphology. The semen of Hampshire
Pietrain and Duroc contained the highest percentage of spermatozoa with
proper morphology (over 93%), by 7% more than in semen of Poland’s
most popular breeds, such as the Polish Large White and Polish Landrace,
and by over 8% more than in semen of the Hampshire breed. A high varia-
bility in spermatozoal morphology within breeds was observed (tab. 1).
The coefficient of variation (V%) for the percentage of spermatozoa with
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Table 2. The classification of ejaculates according to the 6-degree scale

Number of ejaculates in each class of spermiogram
Number
Breed |ofejac-| Class5 Class4 | Class3 | Class2 | Class1 | Class0
ulates
n [n| % |n| % |n| % |n|] % |n|] % [n]|%
Landrace 136 | 63 |46.32| 25 |18.38|32(23.53{4|2.94| 7 |515| 5 |3.68
Large 46 11 (239110 |{21.74]| 22 |47.83|316.52| 0 | 0.00 | 0 {0.00
White
Pietrain 69 |29 42.03| 18 [26.09| 18 [26.09|3 [435| 1 | 1.45 | 0 |0.00
Belgian 21 |14 [66.67| 5 |23.81] 2 [9.520]0.00| 0 {000 | 0 [0.00
Landrace
Duroc 19 15(78.95| 3 |15.79 0 1 0.00 | 1|5.26| 0 | 0.00 | 0 {0.00
Hampshire| 17 7 [41.18| 1 | 588 | 7 [41.18/0]0.00| 2 [11.76| 0 [0.00
Duroe s 131 |47.69] 24 |3692] 8 [1231]0]000| 1| 154 | 1 |154
X pletramn
Hampshire| 5, 126 191 25| 5 [15.62] 1 |3.12]0]0.00] 0000 ] 0 [0.00
X pletrain
Total 405 |196(48.40| 91 |22.46| 90 (22.22|11[2.72| 11| 2.72 | 6 |1.48

major abnormalities amounted from 56.8% for Belgian Landrace, to
160.7% for Polish Landrace, whereas the percentage of spermatozoa with
minor abnormalities ranged from 52.5% for Duroc to 175.0% for Polish
Landrace. Such a large variability in percentages of morphological forms
may lead to false conclusions regarding the quality of boar semen. Such
mistakes would not be made when classifying the ejaculates into the quali-
ty groups according to the new 6-degree scale.

A large variability of the spermiogram classes was observed (tab. 2),
70.86% of ejaculates were assigned to the 5™ and 4™ classes, which com-
prised semen of high quality and of unquestionable usefulness for insemi-
nation. More than 22% of ejaculates were classified into the 3™ class (se-
men of acceptable but not the best quality), whereas approximately 7% of
ejaculates were classified into the 0 - 2" classes (questionable usefulness
or even uselessness of the ejaculates for insemination). High variability
could be noticed within particular breeds. According to the spermiogram,
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the best quality of ejaculates was found in Belgian Landrace boars, be-
cause more than 90% of the ejaculates were grouped into the 5" or 4" class
and no ejaculates of the 0 - 2" class was found. The highest variability in
the spermiogram was found in Polish Landrace boars, because all classes
of ejaculates were found.

In summary, male spermiograms in domestic pigs were characterized
by a large variability within and between breeds. Estimating semen qual-
ity, only with regard to the mean frequency of occurrence of particular
morphological forms of spermatozoa, was ineffective for series ejaculate-
based evaluation semen quality of individual boars or a group of boars.
However, this method was effective to estimate the quality of individual
ejaculates. The new quality classification of the spermiogram enabled to
prove the frequency of occurrence of ejaculates with good and average
usefulness, questionable usefulness or totally no usefulness for insemina-
tion within a group.

REFERENCES

1. Blom E 1981 The morphological estimation of the spermatozoa defects of bull II. The pro-
posal of new classification of spermatozoa defects (in Polish). Medycyna Weterynaryjna 37
239-242.

2. GadeaJ, Matas C 2000 Sperm factors related to in vitro penetration of porcine oocytes. Theri-
ogenology 54 1343-1357.

3. Johnson LA, Weitze KF, Fiser P, Maxwell WMC 2000 Storage of boar semen. Animal Repro-
duction Science 62 143-172.

4. Kondracki S, Banaszewska D, Stolarczuk D 2002 Changes of sperm motility and pH of boar
semen stored in high dilutions. Annales of Animal Science Suppl. 2 131-136.

5. Kondracki S, Banaszewska D, Mielnicka C 2005 The effect of age on the morphometric sperm
traits of domestic pig (Sus scrofa domestica). Cellular Molecular Biology Letters 10 3-13.

6. Kuster CE, Althouse GC 1999 The fecundity of porcine semen stored for 2 to 6 days in Andro-
hep and X-cell extenders. Theriogenology 52 365-376.

7. Pinart E, Camps R, Briz MO, Bonet S, Egozcue J 1998 Unilateral spontaneous abdominal
cryptorchidism: structural and ultrastructural study of sperm morphology. Animal Reproduc-
tion Science 49 247-268.

8. Waberski D, Meding S, Dirkasen G, Weitze KF, Lewiding C, Hahn R 1994 Fertility of long
term-stored boar semen: influence of extender (Androhep and Kiev), storage time and plasma
dropletes in the semen. Animal Reproduction Science 36 145-151.



