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HISTOPATHOLOGICAL FINDINGS IN TESTES AND QUANTITY OF THE SPERM
WITHIN DIFFERENT AGE GROUPS OF CULLED BOARS
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Summary. The aim of our study was to determine histopathological changes in testes of sire boars and to evaluate
their influence on the quantity of the sperm.

In the present work 47 sire boars were investigated histomorphologically after slaughter. Landrace, Large White,
Pjetrens and Duroc breeds of sire boars and their crossbreds were selected for analysis.

The boars were divided into four groups (Groups 1-4) according to their age: 8-18, 18-30, 30-42 and older than 42
months. Group 1 of young boars included 14 individuals (n=14), while the other three groups (Groups 2-4) consisted of
11 boars (n=11) in each group. The study identified that the most frequent pathology was testicular degeneration, which
was estimated in 78.57 % of all tested boars. Degeneration was estimated as low, medium and high degree of affection -
34.09 %, 36.36 % and 29.55 %, respectively, of all tested boars. Fibrosive testicular changes, which resulted in severe
degenerative and inflammatory lesions, were diagnosed in 63.8 % of boars. In addition, pathologies such as testicular
hypoplasia, calcinosis, stromal hyalinosis, sperm stasis, edema, hyperemia, an increased amount of Leydig cells were
diagnosed to a low number of boars. Comparison of the four age groups of boars (Groups 1-4) proved that with age
growth the boars showed significantly increased incidence of testes degeneration and fibrosis. The number of Leydig
cells was also increased, whereas inflammation was detected most frequent in boars of 18-30 months of age (Group 2).
It was also detected that in the case of the testicular fibrosis the volume of ejaculate was lover. In most cases of high
level of fibrosis, testis weight and volume of the ejaculate were decreased.
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HISTOPATOLOGINIAI POKYCIAI ISBROKUOTU VEISLINIU KUILIY SEKLIDESE IR
KIEKYBINIAI SPERMOS POKYCIAI SKIRTINGO AMZIAUS KUILIU GRUPESE
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Santrauka. Misu darbo tikslas buvo nustatyti histopatologinius poky¢ius kuiliy reproduktoriy séklidése ir jvertinti
ju itaka spermos kiekiui.

Tirti 47 iSbrokuoti paskersti kuiliai reproduktoriai. Tyrimui atrinkti landrasy, didziyju baltyjy, Diuroko veislés kui-
liai ir jy misrtnai.

Kuiliai suskirstyti { grupes pagal amziuy: 8-18; 19-30; 31-42 ir vyresni nei 43 ménesiy. Pirmoje grup¢je buvo tirta
14 kuiliy, kitose trijose grupése — po 11 kiekvienoje. Statistiné duomeny analizé atlikta ,,SPSS Windows* programa.
Dazniausiai nustatyta patologija — séklidziy degeneracija — 78,57 proc. visy tirty kuiliy. 34,09 proc. kuiliy nustatyta
silpna, 36,36 proc. — viduting, o 29,55 proc. — stipri degeneracija.

Kita dazna séklidziy patologija buvo fibrozé. Fibroziniai séklidziy pakitimai atsirado dél stipriy degeneraciniy ir uz-
degiminiy procesy. Fibrozés procesas stebétas 63,8 proc. kuiliy. Séklidziy patologijos, tokios kaip antai hipoplazija,
kalcinozé, stromos hialinozé, spermos stazé, edema, hiperemija, padidéjes Leidigo lasteliy skaicius diagnozuota nedau-
geliui kuiliy.

Keturiy amziaus grupiy kuiliy palyginimas parodé, kad su amziumi séklidése dazniau randama degeneraciniy ir fib-
roziniy pakitimy, taip pat didéja ir Leidigo lasteliy liekis. Tuo tarpu uzdegimas dazniau nustatytas produktyviausiame
kuiliy amziuje, t. y. 18-30 mén., o su amziumi tokiy atvejy skaiCius statistiskai patikimai (p<0,05) maz¢jo. Séklidziy
fibrozé daugiausia jtakos turéjo ejakuliato kiekiui. Stiprios fibrozés atvejais nustatéme sumazéjusi séklidziy svorj ir eja-
kuliato turj.

Raktazodziai: kuilys, séklidés, histopatologiniai pakitimai, ejakuliatas.

28



ISSN 1392-2130. VETERINARIJA IR ZOOTECHNIKA (Vet Med Zoot). T. 53 (75). 2011

Introduction. Today there is substantial amount of
scientific literature about sperm quantity, quality varia-
tions, spermatozoa pathologies, evaluations of various
factors which affect sperm quality. However, there are
very few publications about changes in the testes, which
tend to have a direct role in sperm production disorders,
or qualitative parameters. Acquired testicular pathology
has been determined much more frequent than congenital
or inherited. Scientists identify hypoplasia, degeneration,
orchitis, and fibrosis as the most common cases of testes
pathology. According to Lagerlof (1934), inherited or
congenital hypoplasia of the seminiferous tubules and
degeneration are the two most common lesions which
affect disturbance in spermatogenesis. Previous studies
(Serniené et al., 2005) showed that after histopathological
examination of culled boars’ testes, interstitial orchitis
and low degree degeneration were diagnosed. These
histopathological findings were associated with patho-
logical heads and tails of spermatozoa and in cases of
general sperm pathology, medium degeneration of
seminiferous tubules was found. Because of sperm and
testicular pathology oligospermia was distinguished as
one of the reasons for culling of boars. Semen changes
over time do not reflect pathological changes in testes.
However, in the boar it takes about 60 days from the first
stage of spermatogenesis until sperm release. It is gener-
ally accepted, that testis size and weight are correlated
with the capacity to produce sperm and that hemi-
orchidectomy is correlated with sperm production in male
animals (Janson and Neaves, 1983; Parcer et al., 1997;
Lustra et al., 2002). Mammalian species with relatively
large testes produce ejaculates containing more sperm
(Pierce et al., 1990) and large testes enhance male repro-
ductive success (Preston et al., 2003; Schulte-Hostedde
and Millar, 2004). Testicular structure can be affected by
various diseases. In several cases of testicular failure, the
problem may be quantitative only, with reduction in the
number of one or more of the different types of germ cells
(Paulsen, 1968). Quantitative testicular histology has been
used to determine daily sperm production in the boar
(Kennelly and Foote, 1964).

The aim of this study was to determine histopa-
thological changes in testes of sire boars and to evaluate
their influence on the quantity of the sperm.

Materials and Methods. In the present work testes
from 47 boars were selected. In years 2006 to 2010 testes
of boars where analysed histopathologicaly strictly from
May to September. The animals were kept under similar
conditions (single anima/pen, fed the same diet). Semen
was collected on bi-weekly and after further processing
was used for commercial Al. The boars were of Landrace,
Large White, Pjetrens and Duroc breeds of boars and their
crossbreds and were culled due to various reasons of re-
productive failure such as weakly expressed libido, as-
permia, elevated number of pathological spermatozoa.
After the slaughter, testes of each boar were weighted,
measured and two samples (1x3cm in size) were taken
from each testicle for histopathological examination. One
sample was taken from caudoventral, another - from cra-
niodorsal part of the bouth testicles.
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Histopathological evaluation of testes was carried out
after slaughter.

The removed testes samples were placed into Bouin's
solution for 24 hours and then stored in 70 % ethyl alco-
hol. The samples were processed and embedded in paraf-
fin (TES99). Sections — 4 um thick were stained routinely
with Hematoxylin and Eosin (H&E) and evaluated under
a light microscope according to the procedure described
by Lauruseviciené A. and Smaliukiené R. 2007.

The boars were divided into four groups according to
their age: 8-18, 18-30, 30-42, and older than 42 months.
The investigation included 14 animals from the first group
of young boars and 11 boars from each of the other three
groups.

Statistical analysis was performed with SPSS 13.0 for
Windows. Data was analysed using the analysis of vari-
ances procedure (Glantz, 1999). Differences among inves-
tigated groups were analyzed by LSD method (a=5%).
Correlation among dependent variables and strength of
the direct relation was evaluated by Pearson correlation
coefficients. y2 criterion was performed for interactions of
age, breed and testicular pathology.

Results. Degeneration was the most frequent testes
pathology whose incidence was evaluated in 44 tested
boars. Degree of degeneration was estimated as low, me-
dium and high - 34.09 %, 36.36 % and 29.55 % respec-
tively of all tested boars (Fig 1).

Low degree of degeneration morphologically was as-
sociated with depletion of spermatogenic epithelium and
vacuolization in several tubules, nuclear picnosis, mono-
nuclear or multinuclear giant cells, roughness of the
basement membranes were.

In the cases of medium degree of degeneration, more
than half of seminiferous tubules were found to be af-
fected. Spermatogenic epithelium was vacuolated, there
were more giant cells and tubular basement membrane
was thick and wavy in compared to normal tubules
(Fig. 2).

In case of high degree of degeneration, Sertoli cells
and spermatogonia were found in the seminiferous tu-
bules. Their nuclei were vacuolated and picnotic, giant
cells were abundant. Tubuli collapsed tubular basement
membrane thick and wavy (Fig. 3).

A high level of degeneration with necrotic changes
was recorded in testes of 9 boars. Fibrosis was another
frequent pathology which was diagnosed in 30 tested
boars.

Inflammation of testes was the third largest pathology
diagnosed in 14 tested boars. Inflammation mostly was
chronic and interstitial and characterized by proliferation
of connective tissue and infiltration by lymphocytes
(Fig. 4).

Also, some other pathologies such as testicular hy-
poplasia, calcinosis, stromal hyalinosis, sperm stasis (Fig.
5), edema, hyperemia, increased amount of Leydig cells
(Fig. 6) were diagnosed to a small number of boars. In the
boars with hypoplasia lesions the histopathological ex-
amination revealed seminiferous tubules of small diame-
ter with absence of germinal cells and lined only by Ser-
toli cells or Sertoli cells and spermatogonia. The tubular



ISSN 1392-2130. VETERINARIJA IR ZOOTECHNIKA (Vet Med Zoot). T. 53 (75). 2011

basement membrane remained solid and smooth. In some  the incidence of various testes pathology increases with

of the tubules giant cells were found. advancing age has an increasing impact on boar health
The occurrence among different age groups of boars  and productivity (Fig. 7).

was statistically significant (p<0.05) and this suggests that
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Fig. 4. Acute inflammation, proliferation of connec-
tive tissue and infiltration of lymphocytes (H&E sec-
tion) X40

Fig. 5. Sperm stasis in tubules. Degeneration of tu-
bules epithelium, basement membrane is thin (H&E
section) X100

Fig. 6. Increase of Leydig cells amount in stroma of
testis (H&E section) X100

In the group of young boars (8-18 month of age), the
most common pathologies were degeneration and edema.
Calcinosis of stroma, seminiferous tubules or basement
membrane was estimated in testes of five boars. The study
determined an equal number of inflammations, cases of
fibrosis and degeneration with necrosis. Signs of low hy-
poplasia were found in three boars. In this group of age
hyalinosis of stroma or hyperplasia of Leydig cells were
not recorded, only in one animal there was a sperm stasis
in seminiferous tubules.

In the second group of age (18-30 months), the most
frequent testes pathologies were degeneration, which was
found in all tested boars, and fibrosis of different degree,
which was recorded in 8 boars. More than half of the
boars in this group had interstitial inflammation of testes,
only one of which was acute, and all the other were
chronic. Equally often in this group occurred sperm stasis,
hypoplasia and degeneration with necrosis. In a small
number of boars stromal edema and hyalinosis were diag-
nosed. Increased amount of Leydig cells in this group of
boars was not determined.
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Fig. 7. Range of testes pathology in different age groups of boars
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In the third group of age (30-42 months), similar to
the second, the prevailing pathologies were degeneration
and fibrosis. Inflammation was observed as less common
and was as frequent as hypoplasia and degeneration with
necrosis. In this group a significant proportion were such
pathologies as hyperemia and sperm stasis in seminifer-
ous tubules. The testes of boars showed a significant in-
crease in the number of Leydig cells.

In the fourth group of age (42 months and older) there

were similar pathologies as in the third one. In all tested
boars degeneration to a different degree, fibrosis (in 9
boars) and increase in the number of Leydig cells were
diagnosed. In this age group, quite frequent cases of stro-
mal and tubular calcinosis were found; equally often
stromal edema, hyalinosis and hyperaemia were diag-
nosed; one case of inflammation was recorded, while
sperm stasis and hypoplasia were confirmed as rare.
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Fig. 8. Testes pathology in different age groups of boars

Table 1. Correlation of the boar‘s weight, testes size, ejaculate volume and pathologies

Correlations Testes weight, g Ejaculate volume, ml
Boar‘s weight, kg 0,44** 0,42%*
Testes weight, g 0,40*
Factors . Influence in percent .

On testes weight, g On ejaculate volume, ml

Orchitis 0,7 4,1
Fibrosis 5,9¢ 7,2°
Degeneration 1,1 5,1
Orchitis * Fibrosis 0,1 7,8¢
Orchitis * Degeneration 11,9 2,2
Fibrosis * Degeneration 7,9¢ 1,8
Orchitis * Fibrosis * Degeneration 16,7*%* 2,0

% L p<0,001; ** - p<0,01; * - p<0,05;
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A comparison of the four age groups of boars showed
that with the advancing boar age there was increase in the
incidences of testes degeneration and fibrosis. The study
showed that inflammation was most frequently recorded
in 18-30 months of age, and decrease of inflammation
with the increase of age was statistically significant
(p<0.05), and that inflammation was less frequently diag-
nosed in young boars’ testes. The number of Leydig cells
increased with the increase of boars’ age (Fig. 8).

We evaluated how such morphological changes as fi-

brosis, orchitis, and degeneration were related to the vol-
ume of the ejaculate and testes weight.

Linear model was used to establish the effect of patho-
logies on testes size and ejaculate volume. The same mo-
del also includes evaluation of correlation of the boar‘s
weight, testes size and ejaculate volume. This correlation
is significant and the influence of pathologies is not big. It
was established that a more significant influence on testes
weight is that of a general pathology of Orchitis, Fibrosis
and Degeneration (Table 1.).
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Fig. 9. Correlation of the boar*s testes size, ejaculate volume and pathologies

It is statistically significant: the bigger the testes, the larger the ejaculate volume. Correlation is of average strength
0,4 (p<0,05). Correlation of the three pathologies (healthy — were healthy in most cases or with no more than two weak
pathologies; strong — were strong and of medium strength; all the rest were attributed to low-medium). It can be said
that in case of strong degeneration, the ejaculate volume was measured as average even though the testes were big in
size. Meanwhile, the testes of the healthy group measured from 1100 g to 1400 g (Fig. 9.).

Table 2. Linear correlation of testes size and ejaculate volume

Orchitis * Fibrosis * Degeneration Correlations Testes weight, g Ejaculate volume, ml
Strong Boar‘s weight, kg 0,70 0,29

n=7 Testes weight, g 0,74

Low — medium Boar‘s weight, kg 0,45* 0,53**

n=26 Testes weight, g 0,26
Healthy Boar*s weight, kg 0,66 0,54

n=6 Testes weight, g 0,22

* _p<0,05; ** - p<0,01
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A positive relationship of medium strength was estab-
lished between testes size and ejaculate volume: the big-
ger the testes, the larger the ejaculate volume. In case of
strong pathologies, testes are smaller in size (which also
depends on boar‘s weight and age). Nevertheless, healthy
animals and those diagnosed with pathologies had the
same relationship between testes size and ejaculate volu-
me. According to our data, boars with diagnosed patholo-
gies had smaller testes than healthy animals (Table 2.).

Discussion. According to Hurtgen (1986), fertility
gradually increases and gets to its peak when the boar
reaches about 18 months of age and sperm production is
maintained at its peak level until a gradual decline sets in
at about 5 years of age. As a result of a variety of repro-
ductive disorders and some other reasons, testes of culled
boars from 8 months to 5 years of age had pathologies
which occurred at different frequencies. Pathological
changes in testes found in all age groups of boars could
affect their fertility. It is also important to point out that
testes examination confirmed not a single pathology but
several simultaneous pathologies. In most cases a differ-
ent degree of degeneration was diagnosed which in-
creased at 19 - 30 months of age, although it was rela-
tively common to culled boars of young age: 8 - 18
months old. According to Williams and Savage (1925)
age impact is important in testes degeneration pathogene-
sis, however testes degeneration can be caused by many
factors such as high or low temperature, hormonal, im-
munological, genetic disorders, the effect of chemical
materials, influence of radiation. Degeneration resulting
from deficiency of vitamin E and Se is characterized by
nuclear homolysis and extensive giant cell formation,
poor spermatozoa integrity, sperm with lower motility
(Marin-Guzman, 2000). Mycotoxin zearalenone causes
the most extensive damage to animal reproductive system
as an estrogen antagonist. Fusariotoxicoses are a major
problem in Lithuania (Bakutis, 2002). However, Sutke-
viciené et al. (2009) determined that zearalenone at
amounts 1 ppm in field exposures for two months did not
negatively affect the reproductive potential of mature
boars. Occurrence of degeneration is often associated with
increasing temperature in case of cryptorchidism. One
such case was diagnosed in our investigation, when uni-
lateral cryptorchidism was observed and testicular degen-
eration of high degree with necrosis and hypoplasia were
established. There are many various reasons for tempera-
ture changes. The most common of them could be heat
during summer time, inflammation process, contusions,
decreased level of androgenic hormones and others
(Stone, 1982; Tenover, 1997). Hypospermatogenesis,
formation of multinucleated giant cells, abundant germ
cell depletion and death were observed in boars affected
with porcine reproductive and respiratory syndrome
(PRRS) (Sur et al., 1997). As several factors affect an
individual simultaneously, this could lead to occurrence
of degeneration processes in tested boar’s testes.

Sertoli cell proliferation was observed in some boars
in the background of degenerative changes. Total number
of Sertoli cells determines the size of mature testis in
males of various mammalian species (Amann, 1970). The
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regulatory mechanisms of Sertoli cell proliferation are not
yet established. FSH is the major factor responsible for
postnatal Sertoli cell proliferation (Heckert et al., 2002).
According to Sharpe et al. (2000), Franca et al. (2005),
the size of testis and the number of spermatozoa are di-
rectly dependent on the number of Sertoli cells per testis
and that Sertoli cells contribute to the process of sper-
matogonial stem cell renewal (McLean, 2005).

The occurrence of degenerative necrotizing and in-
flammatory processes in the testical evoked the formation
of fibrous tissue. Fibrosis characterized by proliferation of
connective tissue, which breaks seminiferous tubules into
small segments or grows through the entire tubule(s),
presses them thus resulting in tubular atrophy (Fig. 10).
Some authors consider that fibrosis may also be of insidi-
ous or spontaneous onset. The degree of fibrosis varied
from a mild local to extreme fibrosis where the testis was
hard and smaller grossly visible increasing of stroma.

g
|

Fig. 10. Fibrosis. Seminiferous tubules broken into
small segments or grown through (H&E section) X40

Tubular, stromal and basement membrane calcinosis
was found in 23.40 % of all boars. Calcinosis usually de-
velops in dead tissue or cells; therefore testicular calcino-
sis usually accompanies degeneration, sperm stasis, in-
flammation and fibrosis. Such changes of reproductive
organs were recorded in our investigation in many cases.

Our investigation results represent direct correlation
between age and the amount of Leydig cells. The greatest
amount of Leydig cells in the testes were in the oldest
group of the tested boars. According to Goyal and Dingra
(1973), the number of Leydig cells increases with age in
buffalo testis.

Leydig cells produce testosterone and pheromone
which are responsible for male sexuality and secondary
male sex characteristics and for the function of accessory
glands (Dellmann and Eurell, 1998; Hafez, 2000). Gofur
et al., (2008) determined that the number of Leydig cells
varied in the testes of bulls of different age groups and
even in between left and right testes of the same animal,
and that the amount of these cells increases up to puberty
and then decreases with the advancement of age associ-
ated with an increase of connective tissue fibers in the
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intertubular space.

Testes hypoplasia is not a common pathology. Our re-
search showed that from the total number of 47 tested
boars, 8 cases with morphological features of focal hy-
poplasia were established. Since the study included only
breeding boars, whose selection was held constant, this
result does not show prevalence of hypoplasia among
boars in general. Holst’s (1949) data were comparable to
our results. He diagnosed testes hypoplasia in 8 cases
from investigated 30 boars, which all had testes pathol-
ogy.

Testicular hypoplasia has been reported in boars
(Hancock and Darker, 1981) and shows altered spermato-
genic activity, decreased fertility or total infertility in bi-
laterally affected animals, but normal fertility - in unilat-
erally affected animals.

In our study histological changes in the left and right
testes were mostly unequal, which was also proved by
other studies (Serniené et al., 2005). These authors found
that the main factor contributing to the culling of boars
because of sperm and testes pathology was a single boar
affected by various diseases, genetic disorders or other
internal factors. Intensive use of boars as semen donors
may influence the occurrence of various diseases. Devel-
oped testicular fibrosis was of major importance in de-
crease of ejaculate volume. And this is only natural, be-
cause the development of fibrosis affects the body atrophy
in which the body usually decreases in its volume and
weight, as well as decreases the tubular volume or even
their content. Thus, the most common testes pathology for
culling breeding boars is degeneration, while the fibrosis
of testes was most important for the changes of quantity
of the sperm.

Conclusions. The results from performed study de-
monstrated that for evaluation of the changes in testes
tissue of boars it is profitable to rely not only on the
exterior characteristics, but to perform morphological
examination. Our study showed that the fluctuation of
ejaculate volume in boars can indicate pathological chan-
ges in testes.

References

1. Amann R. P. Sperm production rates. In: Johnson
A. D., Gomes W. R., VanDemark N. L. (eds). The Te-
stis. Academic Press, New York, 1970. Vol. 1. P.
423-482.

2. At-Taras E. E., Berger T., McCarthy M. J., Conley
A. J., Nitta-Oda B. J., Roser J. F. Reducing estrogen
synthesis in developing boars increases testis size and
total sperm production. J. Androl.,2006, Vol. 27. P.
552-559.

3. Bakutis B. Concentration of mycotoxins in forage
under problematic cases. Veterinarija ir zootechnika,
2002, Vol. 19(41), P. 35-37.

4. Dellmann H. D. and Eurell J. A. 1998. A Textbook

h
of Veterinary Histology. 5 edn., Williams and
Wilkins, A Waverly Company, Philadelphia,
USA,1998. P. 226-235.

35

5. Franga L. R., Avelar G. F., Almeda F. F. L. Sper-
matogenesis and sperm transit through the epididymis
in mammals with emphasis on pigs. Theriogenology,
2005. Vol. 63. P. 300-318.

6. Gofur M. R., Khan M. Z. I., Karim M. R. and Is-
lam M. N. Histomorphology and histochemistry of te-
stis of indigenous bull (Bos Indicus) of Bangladesh.
Bangl. J. Vet. Med. 2008. Vol. 6. P. 67-74.

7. Goyal H. O. and Dhingra, L. D. A study on the po-
stnatal histology of the testis in buffalo (Bubalus bu-
balis) from birth to one year. Acta Anatomija. 1973.
Vol. 84. P. 237-250.

8. Glantz S. A. Mediko-biologiCeskaja statistika.
Maskva, Praktika, 1999. P. 459.

h
9. Hafez R. S. E. Reproduction in Farm Animals. 7t

edn., Lea and Febiger. Philadelphia, USA, 2000. P. 3-
12, 37-43.

10. Hancock J. L. and Daker M. G. Testicular hypop-
lasia in a boar with abnormal sex chromosome consti-
tution (39 XXY). Journal of Reproduction and Fertili-
ty. 1981. Vol. 61. P. 395-397.

11. Heckert L.L. and Griswold, M. D. The expression
of the follicle-stimulating hormone receptor in sper-
matogenesis. Recent Prog. Horm. Res. 2002. Vol. 57.
P. 129-148.

12.Holst S. J. Sterility in boars. Nord. Vet. Med.
1949. Vol. 1. P. 87.

13. Hurtgen J. P. Mating systems and boar manage-
ment. Current Therapy and Theriogenology. 1986.
P.978-980.

14.Johnson L. and Neaves, W. B. Enhanced daily
sperm production in the remaining testis of aged rats
following hemicastration. J. Androl. 1983. Vol. 4. P.
162-166.

15.Sur J. H., Doster A. R., Christian J. S., Galeota J.
A., Wills R. W., Zimmerman J. J., Osorio F. A. Porci-
ne Reproductive and Respiratory Syndrome Virus
Replicates in Testicular Germ Cells, Alters Spermato-
genesis, and Induces Germ Cell Death by Apoptosis,
American Society for Microbiology. 1997. P. 9170—
9179.

16.Kay G. W. Grobbelaar J. A. N and Hattingh, J. He-
ritable testicular hypoplasia in Nguni (Bos indicus)
bulls: vascular characteristics and testosterone produc-
tion, J. Reprod. Fert. 1992. Vol. 96. P. 537-547.

17.Kennelly J. J. and Foote R. H. Sampling boar te-
stes to study spermatogenesis quantitatively and to
predict sperm production. Journal of Animal Science.
1964. Vol. 23. P. 160-167.

18. Lagerlof N. Morphologische Untersuchungen uber
Veranderungen in Spermabild und in den Hoden bei
Bullen mit Verminderten oder aufgehebener fertilitat.
Acta Path. et Microbiol. Scand. 1934. Suppl. 19.



ISSN 1392-2130. VETERINARIJA IR ZOOTECHNIKA (Vet Med Zoot). T. 53 (75). 2011

19. Lauruseviciené A. ir Smaliukiené R. Histologiniy
technologijy vadovas. Vilnius, 2007. P. 46—60.

20.Lunstra D. D., Wise T. H. and Ford J. J. Sertoli
cells in the boar testis: Changes during development
and compensatory hypertrophy after hemicastration at
different ages. Biol. Reprod. 2002. Vol.68. P. 140-
150.

21.Marin-Guzman J., Mahan D. C. and Pate J. L. Ef-
fect of dietary selenium and vitamin E on spermatoge-
nic development in boars. J Anim Sci. 2000. Vol. 78.
P.1537-1543.

22.Mendis-Handagama S. D. and Ariyaratne H. B.
Differentiation of the adult Leydig cell population in
the postnatal testis. Biol. Reprod. 2001. Vol. 65. P.
660-71.

23.Paulsen C. A. The testes. In: Textbook of Endocri-
nology, Ed. R. H. Williams. Saunders, Philadelphia,
1968. P. 395.

24.Preston B. T., Stevenson I. R., Pemberton J. M.,
Coltman D. W. and Wilson K. Overt and covert com-
petition in a promiscuous mammal: the importance of

weaponry and testes size to male reproductive success.
Proc. R. Soc. B. 2003. Vol. 270. P. 633-640.

25.Pierce J. D., Ferguson B., Salo A. L., Sawrey D.
K., Shapiro L. E., Taylor S. A. and Dewsbury D. A .
Patterns of sperm allocation across successive ejacula-
tes in four species of voles (Microtus). J. Reprod. Fer-
til. 1990. Vol. 88. P. 141-149.

26. Schulte-Hostedde A. 1. and Millar J. S. Intraspeci-
fic variation of testis size and sperm length in the
yellow-pine chipmunk (Tamias amoenus): implica-
tions for sperm competition and reproductive success.
Behav. Ecol. Sociobiol. 2004. Vol. 55. P. 272-277.

27.Stone B. A. 1981/82. Heat induced infertility in
boars. Animal Reproduction Science. 1981/1982. Vol.
4.P.283.

28. Sutkeviciené N., Bakutis B., Banys A., Karveliené
B., Rutkauskas A., Sabeckien¢ J., Zilinskas H. The
effect of the estrogenic mycotoxin zearelenone on bo-
ar reproductive potencial and the dynamic of aspartane
aminotransferase and alanine aminotransferase levels
in the boar blood serum. Veterinarija ir zootechnika.
2009. Vol. 46 (68). P. 73-77.

29.Serniené L., Januskevi¢iené G., Aniuliené A., Zi-
linskas H. Brokuojamy veisliniy kuiliy reprodukcinés
veikos sutrikimy tyrimai. Veterinarija ir zootechnika.
2005. T. 29 (51). P. 43-50.

30.Tenover L. Testosterone and the Aging Male.
Journal of Andrology, 1997. Vol. 2. P. 103—-106.

31. Williams W. W., Savage A. 1925. Observations on
the seminal micropathology of bulls. Cornell Vet.,
1925. Vol. 15. P. 353-375.

Received 24 August 2010
Accepted 28 January 2011

36



