
©Polish Histochemical et Cytochemical Society
Folia Histochem Cytobiol. 2009:47(1): 99 (99-103) 
doi:10.2478/v10042-009-0005-3

Introduction 
Fertility disturbances lead to culling of female pigs,
which result in reduced production. Reproductive fail-
ure occurs in many different forms and they are one of
the dominating problems in the farms and the reason
for the culling of sows. Reproductive function of
female pigs is difficult to examine clinically in field
conditions therefore slaughterhouse material is 
a potential source of information concerning porcine
fertility problems [4]. Reproductive organs and their
physiology of the sow depend upon complex
sequence of events both of endocrinological and neu-
roendocrinological nature, disturbances of which may
lead to infertility [6]. The ovarian cysts, as a reason
for infertility, is still big and serious problem in breed-

ing of pigs [11]. There are usually no pathognomonic
signs of cystic ovaries in sows except for an irregular
or prolonged estrus cycle, permanent anoestrus and
infertility. Generally, ovarian cysts in swine offer no
clinical problems for pig farms except for a decrease
in sow fertility [2]. By assessing the incidence of
ovarian cysts in culled animals, it was observed that
ovarian cysts are present in approximately 10% of
sows that were culled for fertility problems [1].

Because cystic ovarian disease is an endocrine dis-
order, the hormonal milieu could create a favorable
environment for the development of changes in prolif-
eration and secretory activity of cells of oviduct and
uterine membrane mucosa. The endocrinological sta-
tus of cystic ovarian disease affects these organs func-
tions [11].

The purposes of the present study were to investi-
gate the changes in oviduct and uterus in case of cys-
tic ovarian degeneration and to evaluate whether there
are any relationships between presence of different
types of ovarian cysts and the change in tunica mucosa
of oviduct and uterus. 
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Materials and methods
Animals Reproductive organs from 294, 2-5 years old multiparous
sows were collected in a slaughterhouse. The sows were culled due
to reproduction disorders: anoestrus after weaning of piglets,
return of estrus, small litters and due to age, number of birth, bad
condition after lactation. The histological examination has been
conducted on organs of 20 (6.8% of 294 sows) sows, in which we
noted presence of cysts on the ovaries,  divided into two sub-
groups: 1. 12 sows with polycystic ovaries (more than 5 cysts on
one ovary), 2. 8 sows with simple cyst (5 or less cysts on one
ovary) occurred unilaterally (3 sows) or bilaterally (5 sows).

Histology Evaluations of the ovaries were conducted according to
the Kuryszko technique [7]. Sections of ovaries, central part of
ampulla and isthmus of oviducts and horn of uterus were fixed in
4% formalin for 48 h and processed routinely with paraffin embed-
ding, after which they were cut at 7 μm and stained with hema-
toxylin/eosin. 

Results 

In the present study we investigated the histological
changes within ovarian cortex, oviductal and uterine
mucosa  in case of ovarian cycts presence in sows. On
the basis of macroscopical examination  of reproduc-
tive organs from 294 sows we noted the presence of
ovarian cysts in 20 sows (6.8%). Ovarian cysts occur
on one or  both ovaries. Bilateral cysts were seen more
often (85%) than unilateral (15%). In histological
examination we demonstrate that usually there are dif-
ferent kinds of cysts, one kind is very seldom. We dis-
tinguished follicular cysts (Fig. 1), follicular theca-
lutein cysts (Fig. 2), follicular lutein cysts and cysts of
corpus luteum (Fig. 3). The last-mentioned occur sel-
dom (what is consistent with Kuryszko observations
on cow's ovarian cysts). The cysts of corpus luteum
mostly rise on the base of haematoma of corpus
luteum in way of gradually blood resorption.  Then
the cavity of enlarged  corpus luteum fills of the
serous fluid. In vesicular cysts membrana granulosa is
visibly thinner than in mature folliculi. The theca-
luteal follicular cysts are the structures with wide tuni-
ca interna which  cells  undergo luteinization. In fol-
licular luteal cysts all the wall of folliculi undergo
luteinization (Fig. 3).

The presence of polycystic ovaries with different
types of cysts is accompanied by the morphological
changes in endothelium of oviductal and uterine
mucosa (Figs. 5,7-9). The obtained results revealed
that there is essential relation between the presence of
ovarian cysts and increase of number of secretory cells
both in ampulla and isthmus of oviduct. The histolog-
ical changes were seen in uterine mucosa to. We
observed an increase of number of secretorycells in
superficial epithelium of uterine mucosa and prolifera-
tion of secretory segments of uterine glands.

The single follicular cysts aren't accompanied by
important changes in reproductive system (Fig. 4,6).

We noted the presence of corpora lutea and ovarian
folliculi within ovaries with simple cysts.

We observed that the presence of cysts cause struc-
tural changes in ovarian cortex like decreasing num-
bers of ovarian folliculi of all generations, increasing
of follicular atresia especially in increasing and mature
folliculi. These morphological changes within ovaries
were noted, similarly to changes in oviduct and uterus,
especially in case of polycystic ovaries (according to
Kuryszko).

Discussion 
In case of polycystic ovaries theca-lutein and lutein
cysts have real endocrinological effect on reproductive
system because their  presence is connected with occur-
rence of  morphological changes in endothelium of
oviduct, uterus mucosa (Figs. 5,7-9) which would have
been a reason of persistent infertility of culled pigs. The
single follicular cysts aren't accompanied with impor-
tant changes in reproductive system (Figs. 4,6) so we
can suspect that they are endocrinologically little
active. We observed the presence of corpora lutea and
ovarian folliculi within ovaries with simple cysts. This
observation confirm possibility of ovulation and preg-
nancy in sows with simple ovarian cysts.

Fertilization and first stage of embryogenesis take
place in oviduct. In ampulla of oviduct, the place of
fertilization, ciliated cells dominate. Cilia of these
cells move ovum and conceptus in oviduct. The first
stages of embryogenesis take place in isthmus. The
decisive condition for these processes is proper state of
mucosa. Developing conceptus need proper environ-
ment which create secretory cells producing oviductal
fluid. Both abnormality in transport of gametes (egg
cells, sperms) and in production of oviductal fluid may
lead to infertility [7]. The tunica mucosa of oviduct is
lined by simple columnar epithelium which consist of
ciliated and devoid of cilia cells. In epithelium of
oviductal mucosa especially important is relation
between number of ciliated and secretory cells.  

We noted that the presence of ovarian cysts is
accompanied by unfavorable changes in oviductal
mucosa consisting in increase of secretory cells with
simultaneous decrease of ciliated cells and this state
fundamentally influence oviduct function. The
changes in proportion of cells occur both in ampulla
and isthmus. Secretions cover oviductal epithelium.
This state promote sticking, accretion of tubal folds
and occlusion of oviduct. These alterations may create
some problems in migration of gametes and in this
way inability to fertilization.

In our studies we showed that there are some mor-
phological changes in epithelium of uterine mucosa in
case of polycystical ovaries in sows. In epithelium of
uterine mucosa of sows with ovarian cysts the signifi-
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cant changes in proportion of cells and numerous of
secretory segments were noted. The main changes in
the uterus were seen in the mucosal epithelium and ter-
minal portion of the uterine glands.  Secretory seg-
ments were cystic dilated with remaining secretions. In
our studies we observed increasing proliferation both

of glandular epithelium and surface epithelium (Figs.
7-9).  Hypersecretion of superficial epithelium were
noted. The secretion cover the epithelial surface pre-
vent to outflow of fluid from uterine glands [10].

During the estrous cycle, the porcine uterus and
especially its endometrium undergoes proliferation
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Fig. 1. Wall of follicular cyst (H+E, magnification ×200). Fig. 2.
Wall of theca- lutein follicular cyst (H+E, magnification ×400).
Fig. 3. Thickened, luteinized wall and internal zone of  corpus
luteum cyst (H+E, magnification ×200). Fig. 4. Correct state of
oviductal wall in case of single follicular cyst presence (H+E,
magnification ×200). Fig. 5. Epithelial cells proliferation of
oviductal mucosa in case of follicular theca-lutein, follicular lutein
and corpus luteum cysts presence (H+E, magnification ×400).



and differentiation in response to changes in sex
steroid hormone levels [4]. The mammalian uterus is 
a truly remarkable organ whose physiological and
morphological characteristics change not only within
but also between reproductive states. The majority of
these changes in uterine structure and function are
attributable to ovarian hormones [5].  Surface and
glandular epithelia are considered to be functionally
different cell populations regarding morphology and
secretory activities. Endometrial glands synthesize,
transport and secrete substances that are essential for
conceptus survival and development in pigs. Prolifera-
tive activities showed significant differences between
stages of estrous cycle only in the glandular epitheli-
um. The high proliferative rate of uterine glands can be
explained as a preparation for secretory activity and
growth during pregnancy establishment. The
endometrium shall create an appropriate environment
for the growing embryos [9]. One reason for very early

embryonic death is non-parallel development of con-
ceptuses and endometrium [5].

The proliferative and secretory changes are prima-
rily controlled by ovarian steroid hormones. The
endometrial epithelium cells respond to hormones and
in this way play a significant role in endometrial phys-
iology and pathology to [8]. The endocrinological
abnormalities in cystic ovarian disease may have com-
plex effects on the endometrium which  is a steroid
hormone-dependent tissue whose cellular components
and tissue growth and remodeling respond to changes
in circulating hormones [3].

In conclusion, the obtained results showed essential
relation between the presence of ovarian cysts and histo-
logical changes in ovaries, oviductal and uterine mucosa
which  cause reproductive organ dysfunctions. If this
state lasts  long time may lead to permanent changes in
mentioned organs and, in consequently, cause persistent
infertility of pigs and culling of the females. 
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Fig. 6. Correct state of  uterine mucosa in case of single follicular cyst presence (H+E, magnification ×400). Fig. 7. Epithelial prolifera-
tion of  uterine mucosa in case of follicular theca-lutein, follicular lutein cysts presence (H+E, magnification ×200). Fig. 8. Glandular pro-
liferation zone in case of follicular theca-lutein, follicular lutein cysts presence (H+E, magnification ×200). Fig. 9. Uterine mucosa in case
of follicular lutein and corpus luteum cysts presence, glandular proliferation of endometrium (H+E, magnification ×400).
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