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INTRODUCTION

In big highly specialized pork production enterprises especially high at-
tention is paid to herd reproduction. These enterprises use different feeding,
keeping and handling conditions, rather limited movement of the animals,
lack of natural sun light, high concentration of the animals, noise and other
stress factors suppress defensive functions of the organism and its ability to
adopt, disturb physiological functions. All these factors especially nega-
tively effect reproductive processes in pigs (Diehl et al., 2003).

Disturbances of reproductive system in sows are mainly caused not by
the direct infringements of the ovaries, but by the disturbances of hormonal
regulation in the sow organism, caused by previously mentioned and other
factors as well as by the unqualified management. Hormones circulating in
blood, excreted by a hypophysis and genital glands, control cycles of uterus
and ovaries and so ensure normal reproductive functions in the organism of
sows. In case when neuroendocrine regulation is disturbed normal reproduc-
tive cycle changes (Chung et al., 2002). Undoubtedly, the role of endocrine
and immune system on the reproductive functions of the organism is very
important too, however mechanism of this action has not been completely
studied (Kayisli et al., 2004).

The initial sign about possible disturbances of hormonal regulation — be-
coming of the oestrus unnoticeable — “silent”, it is hard to define and it
causes recurrence of oestrus after the insemination or even infertility. About
10-30 percents of sows on the average after weaning the piglets do not have
oestrus at all and rather high number of inseminated sows due to the poor
ovulation or the errors during the insemination fail to get inseminated. This
problem becomes especially crucial due to the very complicated and sensi-
tive activity of reproductive system in sows during summer or early autumn
months and especially important among primaparous sows if to compare to
the sows which have already had piglets.

In order to obtain as many as possible piglets during the year and main-
tain its productivity as long as possible, it is primary important, that the
oestrus would manifested during 4-7 days and the sow would be insemi-
nated.

It is evident that studies of ovaries state in alive industrial animals are
rather complicated. That’s why postmortem examination of ovaries and
genitals organs of the animals with disturbed reproduction in a particular
herd can be one of the methods allowing to define the causes of the oestrus
cycle disturbances. Such studies were carried out with cyclic sows (Dalin et
al., 1997; Heinonen et al., 1998), however we failed to find such information
about the sows suffering from reproductive disturbances. During such ex-

periments it becomes possible to evaluate the percent of sows with repro-
ductive disturbances and the percent of those in anoestrus condition.

Determination of the percent of sows in anoestrus condition is important
due to the fact that hormonal balance in these sows is completely disturbed.
Growing follicles of normal sows excrete into the blood higher amount of
estrogen which cause manifestation of oestrus, peak of hormone liuteine
(LH) concentration and ovulation (Knox et al., 2001). Due to the absence of
follicles stimulating hormone (FSH) synthesis and secretion maturation of
follicles in the ovaries is very slow or absent at all (anoestrus), estrogens are
not synthesized or excreted, there is no ovulation, formation of corpus lutei,
development and changes of endometrium, which is essential for oestrus
cycle is disturbed.

In order to evaluate the activity of the ovaries in sows or to state preg-
nancy the estimation of the amount of progesterone in blood serum is widely
used. However, the data about the possibility enabling to evaluate the stage
of oestrus cycle or the reason of reproductive cycle disturbances only ac-
cording to the amount of progesterone in blood serum are rather limited due
to the fact that the localization of steroids and other hormones receptors in
the endometrium of anoestrus sows is changed or absent at all, infiltration of
the immune cells, and all the factors mentioned suppress returning of oes-
trus cycle to normal physiological process.

The scientists have succeeded to prove the effectivity of hormonal treat-
ment in stimulating sexual maturation of pigs and manifestation of oestrus
in sows after weaning piglets (Kirkwood et al., 1998; Bates et al., 2000;
Knox et al., 2001). In the ovaries of anoestrus sows is stated the absence of
follicles maturation and ovulation, what is more, due to the absence of spe-
cific receptors or disturbed localization they are unable to react to the sub-
stances, commonly used for stimulation — gonadotropic hormones (GnRH).

It is known that steroids participate in many processes of the organism,
cause structural and functional changes in uterus tissues, and this action
manifests through specific receptors. The distribution of steroid receptors in
uterus tissues in case of normal oestrus cycle is well studied (Saunders et al.,
1989; Geisert et al. 1993; Tarleton et al., 1998; Sukjumlong et al., 2003;
2004; 2005), however such studies were not carried out in the uterus of sows
with disturbed reproduction. The main problem in this case is to define
whether the number and distribution of sexual steroids in uterus tissues is
the reason or the consequence of disturbed reproduction? In order to eluci-
date this problem even partially the main aim of this research was formed
and it was predicted to find out frequency of anoestrus in pig herds, to de-
fine morphological changes and the distribution of estrogen (ERa) and pro-
gesterone (PR-A) receptors in the uterus of sows with disturbed reproduc-



tion during the oestrus cycle and in case of pathological anoestrus state and
to evaluate the level of effectivity of hormonal sexual glands stimulation by
GnRH.

Aim of the research:

The aim of this research was to evaluate the effect of various factors on
the duration of the period from piglets weaning to oestrus manifestation and
to define morphological changes and distribution of estrogen receptors
(ERa) and progesterone receptors A (PR-A) in the uterus of sows with dis-
turbed reproduction during the oestrus cycle and pathological anoestrus
condition.

Objectives:

1. To analyze factors effecting the duration of the period from piglets
weaning to oestrus manifestation.

2. To evaluate genital organs of the sows slaughtered due to the dis-
turbed reproduction and define functional state of the ovaries.

3. To evaluate changes in the uterus of sows with disturbed reproduc-
tion during the oestrus cycle and pathological anoestrus condition (histo-
logical — morphometric investigation).

4. To study changes of progesterone and estradiol-17 concentration in
blood serum of sows with disturbed reproduction.

5. To analyze progesterone (PR-A) and estrogen (ERa) receptors in the
uterus of sows with disturbed reproduction during different stages of oestrus
cycle and pathological anoestrus condition (immunohistochemical investi-
gation).

6. To define changes of progesterone (PR-A) and estrogen (ERa) recep-
tors localization in the uterus of sows with anoestrus condition after applica-
tion of gonadotropic hormones.

7. To evaluate the effectivity of gonadotropic hormones used to induce
oestrus in sows with disturbed reproduction.

Novelty of the research:

Morphological investigations of sows with disturbed reproduction en-
dometrium were carried out for the first time, changes of luminar endo-
metrial epithelium and glandular epithelium height, infiltration of the im-
mune cells, PR-A and ERa localization during different stages of oestrus
cycle and pathological anoestrus condition were studied.

The effect of the number of gonadotropic hormones (FSH, LH), proges-
terone (PR-A) and estrogen (ERa) receptors and localization changes was
studied.

METHODS OF THE EXPERIMENTS

The experiments were carried out in four pig breeding farms. 399
Lithuanian White and Danish Landraces (LWxDL) crossbred sows and 239
Danish Landraces (DLxDL) purebred born in 1999-2002 were by random
selected for the experiments. The experimental sows were kept in individual
cages, fed according to the rations, formed for the sows on the farms. The
rations were formed in accordance to nutritional standards applied for the
sows in Lithuanian Republic (Jatkauskas et al., 2002).

Individual and reproductive data of the sows were used for the data
analysis. The preliminary data were used to calculate the following parame-
ters: period from piglets weaning to oestrus manifestation in days (WSI), the
age of the sow during the first insemination (APS), the age of the culled sow
(CA), duration of pregnancy (PD) and lactation (LL).

Statistical analysis was carried out using the version of the statistic
package SPSS No. 15 (SPSS for Windows 9.0, SPSS Inc., Chicago, IL,
USA, 1989-1995). Data statistical analysis was done by a descriptive statis-
tic using monofactorial analysis (Student t-test) and multifactorial analysis
(ANOVA). The method of dispersive analysis was used in all three models
(General Linear Model - GLM). Comparisons among groups were made by
Post Hoc multiple comparison method. Differences among groups were
analyzed by LSD method. Statistical calculations were carried out using
three models. The data were considered to be statistically reliable when: *-
p<0.05; ** - p<0.01; *** - p<0.001. Correlation among dependent variables
and strength of the direct relation were evaluated by Pearson and Spearman
correlation matrixes. Box-plot diagrams were used.

The samples for the experiments were collected in autumn. 150
LWxDL sows with disturbed reproductive cycle were slaughtered. Taking
into consideration the reason of culling the sows were divided into two
groups. I group - 68 sows — culled due to the absence of oestrus signs longer
than 30 days after piglets weaning, II group — 82 sows — due to the infertility
after third successive insemination.

Macroscopical investigation of sows genital organs. After slaughtering
genital organs of the culled sows were evaluated organoleptically and the
stage of the oestrus cycle was defined. Uterus, ovaries were weighted by an
electronic scale (BJIKT, Russia), follicles and corpus Ilutea (CL) were
counted in the ovaries, the diameter of the follicles and CL were estimated
by a calipers, cysts, the consistence of uterus cervix was evaluated in grades



according to the method offered by M. J. Meredith (1977) for the evaluation
of uterus cervix consistence by palpation. If ovaries are active, the diameter
of follicles - 6 - 8 mm, and there are no newly formed CL - was stated the
stage of prooestrus, follicles 8 - 10 mm, no CL - oestrus, when the diameter
of follicles reaches 5 mm, and the diameter of CL 5-7 mm, CL color is blue
or pink with dark dots, blood in the cross-section — very early or early dioes-
trus, the diameter of the follicles 6 - 7 mm, the diameter of CL 10 mm, CL
pink color - dioestrus, follicles 7-8 mm, CL diameter 5 mm, CL color yel-
lowish — late dioestrus. Absence of CL, follicles smaller than 4 mm or their
absence, ovaries overgrown by connective tissue — pathological anoestrus
condition (Dalin et al., 1997).

Histological investigation of the uterus of sows with disturbed re-
production aimed to determine the stage of oestrus cycle and to confirm
pathological anoestrus condition. The samples for histological and mor-
phometric investigation were taken from both horns of the uterus inner side
(mesometric) 30 cm from the frontal part of the horns and immediately fixed
in 10 percent bupher solution of formaldehyde no longer than 24 hours.
After fixation and dehidratation samples of tissues were infused into paraf-
fin. From each uterus horn sample were made 2.5 p thickness incisions by a
microtom (SHANDON Scientific Limited is an ISO 9001 and Approved
Company. Finesse Microtome series Issue 1 Operator Guide 77510250 Gb,
England) and put on the objective glasses (Menzel-Glaser, Freiburg, Ger-
many). The prepared samples were stained for 3 minutes by hematoxilin and
1 minute by eozin.

Confirmation of oestrus cycle. Histological investigation. The stage of
the oestrus cycle was defined by evaluating the sample histologically by
Perry and Crombie, (1982) and Leiser et al., (1988) method. The samples
prepared were evaluated in order to define changes in different layers of
uterus endometrium (appearance of luminar epithelium cells, mitotic activ-
ity, the state of the secretive cells of the glandular layer, vascularization,
oedema), distribution of the immunocompetentive cells in the layers of en-
dometrium. Encoded samples were analyzed by random selection of 10 sight
areas of a light microscope ,,OLYMPUS BH-2“ (Japan) using x100 and
x400 magnification. All the measurements were carried out by the same
person.

Morphometric investigation. 5 samples of each oestrus cycle’s stage
and pathological anoestrus stage were selected. The photo of the samples
were taken by a ,,Nikon ccolpix 990 (Japan). Immune cells were counted in

the area of 3 mm®. Morphometric investigations were carried out by a com-
puter program for image analysis (IMAGE PRO PLUS, Ver. 5, Media Cy-
bernetics). In each sample by random were selected 5 areas of measurement
in which were measured the height of uterus luminar endometrium, the
height of glandular epithelium and diameter of the glands in micrometers
during different stages of the oestrus cycle and anoestrus state.

Investigations of progesterone (P,) and estradiol-17p (E,) concentra-
tion in blood serum of sows with disturbed reproduction. The blood for
the investigations was collected from the jugular vein 1 hour before slaugh-
tering. The samples were centrifuged for 1 hour after collection at 3000
x/min. speed for 10 min. Blood serum was frozen and kept at 20°C tempera-
ture until investigation.

P4 and E, investigations were carried out using diagnostic sets PROG-
RIA-CT and E2-RIA-CT (BioSource Europe S.A., Belgium) according to
Duchens et al. (1994) and by Mwanza et al. (1994) described methods used
for the hormonal investigations of sows blood.

Investigation of estrogen (ERa) and progesterone (PR-A) receptors
in the tissues of the uterus horn walls. The samples for immunohisto-
chemical investigation were collected and prepared by the same methods as
for histological investigation. 9 samples of each stage of the oestrus cycle
and 27 samples of the pathological anoestrus state were analyzed. The inci-
sions of 2.5 p diameter were used, they were placed on Superfrost®Plus
glasses (Menzel-Glaser, Freiburg,Germany). Immunohistochemical staining
was made using ERa initial antibody: monoclonal antibody of the mouse
against estrogen receptor 1D5 supernatant, 0.05M Tris-HCI bupher, pH 7.6,
containing protein and 15M sodium azide; PR-A initial antibody: mono-
clonal antibody of the mouse against progesterone receptor 1 A6 supernatant,
0.05M Tris-HCI bupher, pH 7.6, containing protein and 15M sodium azide;
negative control reagent: monoclonal IgGl antibody supernatant of the
mouse, 0.05M Tris-HCI bupher, pH 7.6, containing protein and 15M sodium
azide, according to Karveliene et al. method (2007).

Evaluation of the samples. The samples were analyzed by a light mi-
croscope ,,OLYMPUS BH-2 (Japan) using x400 magnification. The
strength of the hormone receptors immune reaction was evaluated according
to the number of positively stained nucleus and the intensity of the color
(brown). The immune reaction was evaluated in the different layers of the
uterus wall (luminar epithelium, stroma, glandular layer, muscle layer) in 5
sight areas selected by random. The average intensity of positively stained
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nucleus was evaluated as follows: + - weak, ++ - moderate, +++ - strong.
The count of positively stained cells is presented in 4 levels: 0-30 percents
of stained cells — weak reaction (A), 31-50 percents — moderate (B), 51-80
percents — strong (C), more than 80 percents — very strong reaction (D)
(Sukjumlong et al., 2003).

Investigation of the effectivity of gonadotropic hormones used to in-
duce oestrus in the sows with disturbed reproduction. Animals investi-
gated. 35 sows of the third — forth parity of Lithuanian White x Danish
Landraces crossbreds were selected: 5 with normal oestrus cycle, the rest 30
sows had no manifestation of oestrus after weaning. Due to the absence of
the external signs of oestrus for these sows in the industrial conditions was
stated anoestrus state.

The sows were divided into groups:

I group — 10 days after weaning had no oestrus (n=15),

II group — 30 days after weaning had no oestrus (n=15),

III group — control — sows with normal reproductive cycle (n=5).

Application of preparation ,,Sergon* for the sows with disturbed re-
productive cycle. In order to induce oestrus in the I and II groups of anoest-
rus sows 500 TV of the preparation ,,Sergon” was injected into the muscles.
Commercial preparation ,,Sergon“ (QG03G A03, RV 2004/1613, Czechia) —
is gonadotropin of the blood serum of pregnant mares containing 500 TV of
the active substance (FSH:LH, 4:2), dextran, propilparaben, methylparaben.
The III group of the sows was not injected the preparation as oestrus mani-
fested in time.

In order to determine the reproductive state of the sows was investigated
the amount of oestrus steroid hormones in the blood serum and functional
state of the genital organs was evaluated post mortem.

After taking blood samples into the muscles of the sows from the I and II
group of anoestrus sows in order to induce oestrus was injected 500 TV of
»Sergon”. After the injection of preparation in dependence on the manifesta-
tion of oestrus the sows of the I and II groups were additionally divided into
groups: I A group — manifestation of oestrus in 10 days after injection; I B
group — no signs of oestrus after the injection; II A group — manifestation of
oestrus in 10 days after the injection; II B group - no signs of oestrus after
the injection.

Collection and investigation of blood samples. From the I, II and III

groups of the sows selected for the experiment jugular vein the blood for the
first time was collected according to the following scheme: from the I group
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— on the 10-th day after weaning the piglets, from the I group — on the 30-th
day after weaning the piglets, from the III group — on the day of oestrus
manifestation. The second sampling of blood was carried out: from the I A
and II A groups of sows - on the first day of oestrus manifestation, from the
I B and II B groups - 10 days after the injection of preparation ,,Sergon”.
From the III control group of pigs blood was not sampled the second time.

In order to determine concentration of hormones - progesterone and es-
tradiol-17p were selected 35 samples: control III gr. (n=5), I gr. (n=5), I A
gr. (n=5), I B gr. (n=5), II gr. (n=5), Il A gr. (n=5), II B gr. (n=5). The
method of blood sampling and investigation is described above.

Collection of samples for the macroscopic evaluation of genital or-
gans and investigation. In order to evaluate the effect of gonadotropic
hormones on the oestrus cycle and manifestation of oestrus in the sows with
disturbed reproductive cycle was carried out control slaughtering. Were
slaughtered 35 experimental pigs: I gr. — on the 10-th day after weaning the
piglets had no signs of oestrus (n=5); I gr. - on the 30-th day after weaning
the piglets had no signs of oestrus (n=5), Il gr. - (control sows) on the first
day of oestrus manifestation (n=5).

After injection the preparation ,,Sergon” were slaughtered the I A and II
A gr. — on the first day of oestrus (n=5), I B and II B gr. — on the 10-th day
of ,,Sergon” injection (n=5).

Macroscopic evaluation of genital organs of sows was carried out as de-
scribed previously.

Collection of the samples for immunohistochemical investigation. In
order to obtain receptors ERa and PR-A in endometrium the samples of
uterus were taken only from the sows in anoestrus condition: I B and I B
group of sows.

Methods of samples preparation and immunohistochemical investigation
were described in previous chapters.

RESULTS OF INVESTIGATION AND DISCUSSION

One of the primary important factors on the process of reproduction and
oestrus manifestation in pigs is the time of weaning (WSI - weaning servis
interval) and opportune ovulation. Due to this reason one of the main tasks
of our investigation was to define the effect of various factors on the dura-
tion of WSI.

Duration of WSI in 95 percents of sows is 3-8 days (Knox et al., 2001).
Our experiments evidently demonstrated that as in crossbred LWxDL so in
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purebred DLxDL duration of WSI was on average 9.34+1.12 d. and it was
longer as in other countries (Vesseur et al., 1994; Knox et al., 2001). B.
Kemp and M. Soede, (1996) stated that in sows in which the duration of
WSI is longer than physiological norm, ovulation manifests earlier and they
should be inseminated earlier than the sows, in which WSI is 3-8 days.

Problems of sows’ insemination are often not related to the physiological
changes in the organism, but are only the consequence of unqualified man-
agement and imprecise determination of oestrus. Our investigations revealed
quite evident effect of WSI and AC on sows insemination (p<0.001). When
the result of the first insemination after weaning the piglets was positive, the
WSI continued on average 7.16+12.19 days and the sows were culled on
average at the age of 1061.30+300.15 days. When the result of insemination
was negative — WSI continued longer than 3 times and the sows were culled
142 days earlier (p<0.001). Our investigations revealed that duration of WSI
depends on the sows PD and during the first pregnancy WSI was longer than
during the following pregnancies. On the pig breeding farms investigated
WSI during the first parity was the longest and on average reached
11.34+16.68 days (p<0.05). These results are similar to the data presented
by the authors from other countries (Einarsson et al., 1974; Benjaminsen et
al., 1981; Tummaruk et al., 2001). Longer duration of WSI during the first
parity may be influenced by unbalanced ration or high weight loss during
lactation if to compare to the multiparous sows (Peltoniemi et al., 2000).
The mobilization capacity of organism functions in the sows during lacta-
tion is lower as they still grow to reach the condition of the mature sow.
Increased requirement of energy during the period of growth and lactation
together with conditionally lower amount of forage consumed and lower
quality can lead to the decreased negative energy balance. Catabolic condi-
tion formed under the effect of these processes may lead to the suppressed
secretion of the hormones effecting growth of the follicles in the ovaries and
manifestation of the oestrus after weaning the piglets. It can be predicted
that physiological differences of the reproductive tract of young sows can
lead to the worse reproductive results if to compare to the older sows.

The season and month of weaning also effected the duration of WSI
(p<0.05). Y. Koketsu and co-authors (1997) stated that WSI when farrowing
in spring WSI tended to be longer. The fact that seasonal infertility is ef-
fected by limited amount of energy obtained with lower amount of forage
and considerable weight loss during the period of lactation was confirmed
by J. Xue et al. (1994). Regeneration of negative energy balance takes
longer time in the organism of sow and it consequently leads to longer WSI
(Virolainen et al., 2005). During our experiment WSI for sows was in 8.06
days longer than WSI in winter months (p<0.05). WSI for sows in April —
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May was longer (p<0.05) than WSI in summer and winter months. The sea-
sonal effect on reproductive parameters has been quite well studied (Tum-
maruk et al., 2001; Willis et al., 2003; Peltoniemi and Virolainen, 2006).
The experiments evidently demonstrated that the month of piglets weaning
considerably effected the duration of time during which the oestrus is ob-
served after weaning the piglets and considerably differs in sows in the first
parity and sows with later parities (Xue et al., 1994; Merks et al., 1995). It
was defined during our experiments that the WSI was the longest in April
i.e. on average 9 days and it differed statistically reliably from the other
months (p<0.05). Longer duration of WSI in April was stated by the ex-
periments of Xueet al., 1994; Vesseur et al., 1994; Tantasuparuk et al., 2005.
It is thought that one of the reasons causing longer WSI is poorer quality of
forage in spring. However, the main reason causing seasonal effect is chang-
ing length of the day and environmental temperature. Longer period of the
day light decreases production of melatonine, which effects secretion of the
hormones produced by adenohypophysis (Bassett et al., 2001; Tast et al.,
2001; Peltoniemi et al., 2005).

It can be stated from the results of our experiments that APS, PD, AC
and breed of the sow effected the duration of WSI (0.05>p<0.001). It was
also defined that not only the size of the nest effected the duration of WSI
but this factor also effected the number of new born piglets. The longer the
WSI the lower number of piglets in the nest (p<0.001). Negative correlation
among the WSI (when the duration of WSI 4-9 days) and the size of the nest
was stated by B. Kemp and M. Soede (1996). It was also defined that the
size of the nest is different when the duration of WSI differs (p<0.001). M.
Kaplon et al., (1991) and D. Marois et al., (2000) stated that the external
signs of oestrus in sows with shorter WSI which takes up to 7-10 days are
more evident as they are in better physiological condition if to compare to
the sows in which WSI takes 11 days and longer. In order to evaluate the
effect of the breed on reproductive parameters we succeeded to define statis-
tically reliable innerbreed differences among crossbred LWxDL and pure-
bred DLxDL sows in reproductive parameters (WSI, APS, PD, LT, AB, nest
size (p<0.001)).

Different duration of WSI was defined for LWxXxDL and DLxDL pure-
bred sows. The duration of WSI in LWxDL sows was by 1.58 days longer
than in DLXxDL sows (p<0.001). W. Tantasuparuk with co-authors (2000)
found that the Landrace pigs are served for the first time younger than Y ork-
shires, respectively at the age of 244 and 249 days (p<0.05). It was defined
during our experiments that the best time for the first service for LWxDL
and DLxDL pigs was at the age of 259 and 269 days. APS in both breeds
which we investigated was by 15-20 days longer if to compare to the data of
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Swedish scientists R. Holder et al. (1993) and J. Merks et al. (1995). They
stated that the age of the sows during the first insemination effects the dura-
tion of WSI. They defined that later oestrus maturity of the sows may nega-
tively effect reproductive life of the sow. Y. Schukken et al. (1994) con-
firmed that the age of the sow during the insemination effects the length of
reproductive use and may be the reason of culling. The sows investigated
during our experiments were culled by 158 days earlier than LWXDL sows.

During our experiments were defined innerbreed differences among the
period of pregnancy and lactation (p<0.001). J. Willis et al. (2003) proved
that the duration of lactation had considerable effect on WSI in sows after
weaning the piglets and the duration of lactation. We found that the duration
of pregnancy in DLxDL was by 1 day longer and the duration of lactation
was inconsiderably shorter than in LWXDL sows.

Y. Koketsu and other authors (1999) stated that older age of the sow dur-
ing the first insemination is related to the number of new born alive piglets
in the nest and effects the sows general condition of reproduction. In our
experiment the size of the nest was by 2 percents higher than in crossbreds
when crossbred sows had 5 percents more alive piglets than purebred sows.
Statistically reliable investigations carried out by S. Kerziene and V. Juo-
zaitiene in 2004 demonstrated that the best reproductive properties are typi-
cal for Lithuanian White sows. R. Klimas et al. (2000) stated that the size of
the nest of Lithuanian White sows fluctuate from 8.74 to 11.30 piglets, how-
ever in the crossbreds investigated in our experiment of LWXDL the size of
the nest was on average 11.90+2.72 piglets. We also defined that in the nest
of LWxDL sows number of dead piglets was by 61 percents lower than in
DLxDL sows.

The sows are culled due to the disturbed reproductive cycle (anoestrus),
absence of the oestrus in time, repeated oestrus, shortcomings of the exte-
rior, mechanical trauma, low number of the piglets, small and weak piglets,
gynecological diseases and diseases of metabolism (Dalin et al., 1997,
Koketsu et al., 2002). D'Allaire with a group of scientists (1992) analyzed
the reasons of sows culling in ten countries and came to the conclusion that
due to the disturbed reproduction on average are culled about 12.9 — 41.4
percents of sows. Culling of the sows cause quite serious economical loss in
Lithuanian pig farming as well. However, the real reasons of the distur-
bances of reproductive properties and culling have not been studied yet.
During our experiments was carried out post mortem examination of the
genital organs, were defined changes in genital organs of sows — we evalu-
ated functional state of the ovaries and stage of the oestrus cycle during the
culling.

Post mortem examination of the genital organs of the sows culled due to
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the anoestrus carried out by D. K. Bishop (2003) revealed that ovaries only
of about 10 percents of sows were in anoestrus condition. Our experiments
revealed that from 150 sows culled due to the disturbed reproduction 44
percents were in anoestrus condition, the ovaries of the rest sows were cy-
clically active. The exterior signs of the oestrus could have remained unno-
ticed due to the “silent” oestrus or wrong methods of the oestrus determina-
tion, consequently, about two-thirds of the sows were culled causelessly.
During our experiment high percent of sows with inactive ovaries can be
related to the seasonal infertility.

The oestrus manifestation after weaning the piglets depends on the ho-
meostasis of organism functions and neuroendocrine balance. In 95 percents
of cases oestrus is observed in sows 3 - 8 days after weaning the piglets
(Knox and Rodriguez, 2001). However, oestrus is observed not in all cases
after this period. If manifestation of oestrus is not observed during two
weeks after weaning the piglets the sow is considered to be in anoestrus
condition and such sows are often culled (Bishop, 2003). During our ex-
periment the sows from the I group (no signs of oestrus) had no exterior
signs of oestrus after weaning the piglets. Due to this reason they were
culled but 62 percents of them were cyclic.

The weight of genital organs of sows changes from birth to oestrus ma-
turity, and especially high is when the sow reaches maturity (Heinoen et al.,
1998). During our experiment the weight of genital organs of culled sows
depended on the different stage of oestrus cycle (p<0.05). An average
weight of the uterus in anoestrus condition was defined by A. M. Dalin et al.
(1997), M. Heinonen et al. (1998) it was on average 728 g. We defined that
the weight of uterus in sows with anoestrus condition was 609.27 g, i. e. by
119 g less than defined previously by other research, however this differ-
ence can be related to the breed, age and type of feeding. We also defined
mutual positive correlation of uterus weight with right and left sides of ova-
ries during different stages of oestrus cycle (p<0.05). Consequently, it can
be concluded that hormonal changes in ovaries and uterus occur at the same
time and in dependence on each other.

Manifestation of oestrus and growth of the follicles — is a complex proc-
ess regulated by endocrine mechanisms of the organism (individual differ-
ences in the amount of insuline, insuline-growth factors (IGF-I), LH and
FSH), common mechanisms of functioning (mutual relation between growth
of the follicles and oestrus manifestation) and morphological factors (wean-
ing time in dependence on the follicles developing in the ovaries) (Lucy et
al., 2001; Guthrie et al., 2005). Due to the disturbances of the balance of this
mechanism can be observed hormonal insufficiency (Bishop, 2003). Weak-
ened hormonal system and ovaries cells regeneration (generative) functions
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can cause hipofunction of the ovaries. Disturbed secretion of gonadotropic,
steroid hormones and substances such as inhibin can cause disturbed growth
of the follicles (Guthrie et al., 1995; Lucy et al., 2001). Rather common
reason of ovaries hipofunction is unbalanced feeding (lack of amino acids),
lack of motion, diseases (Yang et al., 2000). Due to these negative factors
development of follicles in the ovaries is suppressed, ovulation experiences
failure. It was defined during post mortem examination that in anoestrus
sows the ovaries were small, hard, there were no corpus lutea and follicles
were very small (< 4 mm) all inseparable from the surface of conjunctive
tissue overgrown the ovaries. Low weight of the ovaries (4.66£2.79 g and
4.774+2.82 g) and appearance (no follicles and CL) can cause disappearance
of cyclic processes in the ovaries.

It was defined during our investigations that functional state of genital
organs in sows differed in dependence on the reason of culling. Evaluation
of genital organs of sows culled due to the absence of oestrus revealed that
38 percent of them were in anoestrus condition, the ovaries of the rest sows
were cyclically active. However, among sows culled due to the failed in-
semination only 6 percents were in anoestrus condition. Ovaries of this
group of sows were active but in different stages of oestrus cycle. It can be
concluded that 94 percent of oestrus sows inseminated for several times and
having failured the insemination not due to the disturbed function of the
ovaries but due to other reasons. Negative effect on the infertility of sows
can have stress (Elberts et al., 1996; Madej et al., 2005) and improper man-
agement (Peltoniemi et al., 1999; Tummaruk et al., 2001). Qualitative pa-
rameters of insemination can also be effected by the season, method of in-
semination, age, organism condition, number of inseminations (Soede et al.,
1995; Drickamer et al., 1997).

Physiological and morphological changes observed during normal oes-
trus cycle in the uterus of sows were studied by Bischof et al., (1994);
Kaeoket et al., (2001; 2002); Blackwell et al., (2003) and it was defined that
the count of immune inflammatory cells and their distribution can be ef-
fected by the stages of oestrus cycle. During our experiment for sows in late
dioestrus and prooestrus stage due to the increased amount of blood flow in
the uterus veins and permeability of capillaries caused by estradiol-17f con-
centration in blood was stated acute oedema of endometrium. Respond of
tissues to the changes of estrogens concentration in blood depends on the
functioning of intracellular receptors (Kaeoket, 2002). The presumption can
be made that oedema of the uterus may be caused by locally increased con-
centration of E,. However, in our experiment despite low concentration of
estradiol-17f during late dioestrus stage signs of the uterus endometrium
oedema were quite obvious.
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Histological investigation of uterus horns lead to the conclusion that dur-
ing different stages of oestrus cycle in different layers of uterus are observed
quantitative and qualitative changes of cells. The highest number of lym-
phocytes was found in the epithelial and glandular layers of luminar endo-
metrium during oestrus while in endometrium stroma the highest number of
lymphocytes was defined immediately after oestrus, in metoestrus condi-
tion. Positive correlation of the number of lymphocytes in luminar endo-
metrial epithelium with this number in stroma and glandular layer was also
defined (R=0.4 and R=0.2; p<0.01). Different count of lymphocytes and
other inflammatory cells (neutrophils, macrophages, plasma cells) during
oestrus cycle in sows with good reproductive properties were found by K.
Kaeoket with co-authors (2002). During pathological anoestrus state in the
uterus endometrium of sows was found low, thin and uneven luminar epi-
thelium. Mitotic processes of luminar endometrium cells disappear in patho-
logical anoestrus condition. Lymphocytes located close to each other and/or
grouped around blood vessels prevail in luminar epithelium and stroma.
During anoestrus condition quite inconsiderable number of glands about
2.54+2.33 pm in diameter and sporadic plasma cells were found in endo-
metrium. During this pathological state the net of capillaries and blood ves-
sels in endometrium is almost invisible. Capillaries observed in the histo-
logical section are small in diameter, surrounded by the cells of connective
tissue. The highest number of neutrophils during pathological anoestrus
condition was found in the epithelium of luminar endometrium and glandu-
lar layer. In spite of the fact that neutrophils contain low amount of energy
and some of them find their place of localization, their activity weakens, it is
well known that the main function of neutrophils is phagocytosis. It can be
presumably stated that increased number of neutrophils may be caused by
inflammatory processes in the uterus. Strengthened infiltration of neutro-
phils in the tissue is initiated by cytokines and factors of chemotaxis, pro-
duced by activated inflammatory cells. (Salmi and Jalkanen, 1997; Kaeoket,
2002). The highest number of eosinophils in uterus endometrium were de-
fined during cyclic oestrus of sows (Rothenberg and Hogan, 2006). In our
experiment the highest number of eosinophils was found in endometrium
stroma during dioestrus, absence of these cells was stated during pathologi-
cal anoestrus condition (p<0.05). The highest number of eosinophils was
found in the glandular layer of endometrium during early dioestrus stage
and no eosinophils were found during dioestrus, prooestrus and anoestrus
stage (p<0.001). It was noticed that eosinophils are localized in endo-
metrium stroma aside surface column and glandular epithelium as well as in
the transitional area from endometrium to myometrium (Rothenberg and
Hogan, 2006). It has been stated that the number of eosinophils depends on
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the amount and concentration of steroid hormones produced by ovaries
(Gound-Evans et al., 2001, Rothenberg and Hogan, 2006). The highest
number of macrophages during our investigation was found in the endo-
metrium of sows with disturbed reproduction during oestrus, but in case of
anoestrus condition macrophages were not found. J. Jiwakanon with co-
authors (2006) found macrophages in the glandular epithelium of the uterus
of lactating sows, but failed to find any of them in the endometrium of
young pigs. It is known that the function of macrophages is not only phago-
cytosis and destruction of antigen, but transfer of the signal to T and later to
B lymphocytes. Only having this information proliferation and differentia-
tion of lymphocytes into specific antibodies producing cells start (Mackler
et al., 2000). It is considered that prostaglandins synthesized by macro-
phages also effect oestrus cycle (Jiwakanon et al., 2006). The role of masto-
cytes in the organism hasn’t been studied well yet, however some authors
state that mastocytes participate in the process of angiogenesis, inflamma-
tory process and biological processes of tissues differentiation and are re-
lated to the changes in endometrium during oestrus cycle (Jeziorska et al.,
1995; Kaeoket, 2002). Quite low number of mastocytes was found in endo-
metrium stroma during late dioestrus and in glandular layer during dioestrus
there were no mastocytes, during other stages of oestrus cycle number of
mastocytes was inconsiderable. It was observed during the experiment that
the number of immune cells in each sample differed, consequently it should
be noticed that individual properties of the organism effect the number of
inflammatory cells and their distribution in uterus endometrium. The effect
of individual changes of the organism on different number of immune cells
and distribution in the tissues of uterus has been stated by some authors
(Meikle et al., 2000; Kaeoket, 2002; Sukjumlong et al., 2003; Jiwakanon et
al., 2006).

Morphological measurements of uterus tissues from the sows with dis-
turbed reproduction during different stages of oestrus cycle and during
pathological anoestrus condition revealed that the diameter of glands, height
of glandular epithelium and height of luminar endometrial epithelium dif-
fered in dependence on the stage of oestrus cycle. Positive correlation was
defined among the height of endometrium surface and glandular epithelium
(R=0.29; p<0.01). The lowest height of surface epithelium was found during
anoestrus condition, the highest — during early dioestrus (p<0.001), while in
normal cyclic sows K. Kaeoket (2005) defined the highest epithelium during
oestrus and dioestrus. The results of our experiments confirmed the lowest
height of uterus glandular epithelium during anoestrus condition. We also
found the highest glandular epithelium and the lowest diameter of glands
during dioestrus state, the highest — during late dioestrus, what confirms the
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results of K. Kaeoket (2005). It is evident that the processes in the uterus of
sows with disturbed reproduction are different if to compare to physiologi-
cally normal cyclic sows and are effected by hormonal changes in the organ-
ism. It is well known that functions of reproductive system are directly regu-
lated by dependence between estradiol-17f and progesterone. Estradiol-173
and progesterone stimulate biochemical processes in the uterus tissue cells
taking into account processes of differentiation and proliferation and effect
permeability of blood vessels (Nothnick et al., 2004, Edwards, 2005). E, acts
through estrogen receptors and P, through progesterone receptors that’s why
it is important to understand these processes and their changes during oes-
trus cycle and during pathological anoestrus condition.

We found ERa in all layers of uterus: luminar epithelium, subepithelium
layer of stroma and muscle (table 1). S. Sukjmlong (2005), who studied
sows with normal oestrus cycle, stated that ERa cells of surface endo-
metrium in cyclic sows stained positively and most intensively during early
dioestrus and dioestrus, while in the sows with disturbed reproduction we
found that in all stages of oestrus cycle the number of positive ERa luminar
endometrial epithelium cells was the lowest and intensity of color — the
weakest. The lowest number of ERa (< 30 perc.) and the weakest color in-
tensity in all four layers of the uterus tissues was found during oestrus, how-
ever E, concentration in blood serum was rather high (43.03 pmol/l). In the
cells of uterus glandular epithelium of the sows in late dioestrus the number
of ERa exceeded 80 percents, but the intensity of nucleus color in this tissue
during all stages of oestrus cycle was different. It can be presumed from
these results that ERa participates in the secretive function of glandular
layer during all stages of oestrus cycle. Similar data were presented by other
authors from the experiments with normal cyclic sows and young pigs
(Geisert et al., 1993; Nephew et al., 2000; Nielsen et al., 2001). In our ex-
periment an average intensity of nucleus color of the uterus tissue layer was
found during prooestrus stage when the concentration of E; in blood serum
was high (350.79 pmol/l) and P, concentration reached only (15.45 nmol/l),
and during dioestrus stage when concentration of E, and P, in blood was
low, respectively 3.42 pmol/l and 0.19 nmol/l. P, concentration in blood was
high (49.01 nmol/l) during dioestrus stage and low during late dioestrus
stage, while E, concentration during both these stages was low. Due to low
concentration of estrogens in blood in our case could be disturbed one of
estrogen functions — regulation of cell proliferation and growth of reproduc-
tive organs as well as regulation of endometrium glands and secretive func-
tion of uterus and stimulation of myometrium contractility (Langendijk et
al., 2002; Kayisli et al., 2004).
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Table 1. Distribution of estrogen receptors alpha (ERae) in uterus tis-
sues of sows during oestrus cycle and pathological anoestrus condition

Stage of Surface Stroma Glandular Myo-
oestrus cycle epithelium epithelium | metrium
Anoestrus A/++ Al+ C/+++ D/+++
Prooestrus A/+ A/+ B/++ C/++
Oestrus A/+ A/++ A/+ A/+
Early dioestrus A/+ A/+ C/+++ B/++
Dioestrus A/+ A/+ C/+++ A/+
Late dioestrus A/+ B/++ D/+++ C/++

Color intensity: + = weak, ++ = moderate, +++ = strong

A = weak reaction (<30% cells), B = moderate reaction (30 - 50% cells),
C = strong reaction (>51 - 80% cells), D = very strong reaction (almost all
cells colored (>81%))).

In our experiment maximal intensity of nucleus color of muscle tissue in
the uterus of sows and number of cells were found during pathological ano-
estrus condition, while concentration of oestrus steroids in blood serum at
that time was very low. S. Sukjumlong with co-authors (2005) stated that
the number of estrogen receptors depends on the concentration of oestrus
steroids in blood serum of cyclic sows. However, the effect of oestrus ster-
oids E, and P4 on receptors distribution in uterus tissues has still remained
an object of studies.

Positive intensity of ERa cells nucleus color differed not only during dif-
ferent stages of oestrus cycle, but in different tissues of uterus. It was no-
ticed that the difference in ERa number and color intensity is individual for
particular sows.

Number of PR receptors is related to secretion of prostaglandin F2a in
the uterus and differentiation of uterus glands (Spencer et al., 2003; Sukjum-
long, 2005). R. Geisert et al. (1994) defined that on the 12-18 day of oestrus
cycle there are no PR on the luminar layer of endometrium and glandular
epithelium, while E. Persson et al. (1997) stated the highest amount of PR in
pigs during oestrus and early dioestrus stage, the lowest on the 14-18 day of
oestrus cycle. However, physiological functions of uterus in young pigs and
sows may differ, so the amount of PR defined by different authors may dif-
fer too. Previous investigations of ER in uterus (Sukjumlong et al., 2003;
2004; Karveliene et al., 2007) revealed that ER may be related to the proc-
esses of epithelium proliferation; however, PR should effect physiological
changes in uterus.
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Table 2. Number of progesterone receptors (PR-A) in uterus tissues
of sows during oestrus cycle and pathological anoestrus condition

Stage of Surface Stroma Glandular Myo-
oestrus cycle epithelium epithelium | metrium
Anoestrus - - - -
Prooestrus A/++ A/++ C/+++ D/+++
Oestrus A/+ Al+ A/+ A/+
Early dioestrus B/++ B/++ C/+++ D/+++
Dioestrus A/+ A/+++ A/+ A/+
Late dioestrus A/+ B/++ A/+ A/++

Color intensity: + = weak, ++ = moderate, +++ = strong

A = weak reaction (<30% cells), B = moderate reaction (30 - 50% cells),
C = strong reaction (>51 - 80% cells), D = very strong reaction (almost all
cells colored (>81%))).

Our investigations revealed the presence of PR-A receptors in the tissues
of uterus in sows with disturbed reproductive cycle during all stages of this
cycle except anoestrus condition (table 2). However, number of receptors
and distribution in uterus tissues was different as in different tissues so in
different stages of oestrus cycle. Number of steroid receptors can differ in
uterus tissues even at the same concentration of steroids in blood plasma.
This fact was proved by Geisert et al., (1994); Dhaliwal et al., (1997); Suk-
jumlong et al., (2003; 2004) by the experiments carried out with other ani-
mal species and cyclic sows. During our experiment the highest intensity of
PR-A nucleus staining in luminar endometrial epithelium (++) and number
(30-50 percents) was found in the early dioestrus if to compare to different
stages of oestrus cycle and these data confirm the data of S. Sukjumlong
(2005) obtained during investigations of cyclic sows. The highest number, i.
e. 30-50 percents of positively stained nucleus in comparison with other
stages was defined during early dioestrus and late dioestrus stages in uterus
stroma. The experiments carried out with mice revealed that the expression
of PR in epithelial cells requires certain number of PR receptors in stroma
(Kurita et al., 2000; 2001). It was proved that epithelial cells are more sensi-
tive to the fluctuations of P, concentration in blood than cells of stroma
(Padua et al., 2005, Sukjumlong et al., 2005).

Staining intensity in the glandular layer of uterus horns in all cases stud-
ied tended to be higher in glandular layer located closer to muscle tissue
than in luminar glands located closer to luminar endometrial epithelium.
This fact demonstrates that glands located in different height of the tissue
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under the effect of the same hormones can have different function. 51 — 80
percents of positively stained PR-A in glandular epithelium were found
during late dioestrus stage, and the most intensive color (+++) — during
dioestrus while at the same tissue during oestrus were found less than 30
percents of weakly stained nucleus. These results reveal inner correlation
between P4 concentration in blood and PR number in glandular tissue, what
confirms the opinion of other authors (Sukjumlong et al., 2005). The most
intensively stained PR-A nucleus and the highest number were found during
prooestrus and early dioestrus stages, the lowest and weakest staining was
found during oestrus and dioestrus stages while other authors found the
highest concentration of receptors during oestrus and related it to the uterus
contractions which increases under the effect of hormones (Langendijk et
al., 2002; Sukjumlong et al., 2003; 2004b).

It was proved during our experiments that sows with disturbed reproduc-
tion most often have active ovaries and low concentrations of E, and P, in
blood serum what causes low number of ERa and PR-A and different distri-
bution in the sows with disturbed reproduction.

To solve the problem of sows anoestrus is recommended hormonal
stimulation. However, it not always gives expected results. There are cases
described when hormonal stimulation had negative effect, made the organ-
ism more sensitive and decreased the number of piglets (Milleret al., 1999).
Undoubtedly, these cases are related to poor quality of the preparations used
and when physiological, endocrine, immune and other functions of the or-
ganism are not taken into account.

We evaluated the effectivity of gonadotropic hormones for the sows with
reproductive failure during 10 days after weaning the piglets (I gr.) and for
the sows with reproductive failure during 30 days after weaning the piglets
(IT gr.). Preparation ,,Sergon* — gonadotropic hormone from blood serum of
pregnant mares, containing 500 TV of active substance (FSH:LH) (4:2),
dextran, propilparaben, metilparaben — was used to induce oestrus in sows.

After the injection of preparation during 10 day period oestrus mani-
fested in 20 percents of the I group of sows and — 16 percents in the II
group, in the rest cases after hormonal stimulation oestrus experienced fail-
ure. The percent of oestrus sows in the both groups was not statistically
reliable, however, blood analysis and macroscopical investigation of genital
organs confirmed previously according to external signs defined stage of the
oestrus (manifestation of oestrus in 10 days after preparation injection) only
in 60 percents of sows, while in the II A group (manifestation of oestrus in
10 days after preparation injection) initial diagnosis (stage of oestrus) was
confirmed in 100 percents (pic.1). In sows with no oestrus signs longer than
30 days after hormonal stimulation signs of oestrus were weaker than in
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sows which after stimulation following the weaning of piglets had no signs
of oestrus for 10 days. It was also defined that in oestrus sows after hormo-
nal stimulation from the I A and II A groups E, concentration considerably
increased and fluctuated respectively from 17.81 to 21.87 pmol/l and from
14.74 to 16.73 pmol/l, but P, concentration in blood serum remained low. R.
Knox with co-authors stated (2001; 2003) that after injection of gonad-
otropic preparation increased E, concentration in blood and LH and FSH
concentration what caused faster manifestation of the oestrus after weaning
and shortened WSI period. Low concentrations of steroid hormones reveal
inactivity of the ovaries. These data confirm investigations of W. Chun et al.
(2002) when low concentration of P, is one of the main reasons of anoestrus
in sows. There were no signs of oestrus in any sow from the group I B and
IT B group (no signs of oestrus after preparation injection) 10 days after the
injection, however, as in group I B so in group II B sows concentration of
sexual hormones and macroscopic examination of genital organs demon-
strated that only in 40 and 60 percents respectively these sows were in ano-
estrus condition.

MBgr. | 20%

MAg. [20% | 60% | 20% |
a |
2
% 1Bgr. [0 2% [ 20 [
E |

LA gr. 100% |

I gr. (control) 100% |

Stages of oestrus cycle

@ Prooestrus @ Oestrus O Early dioestrus O Late dioestrus B Anoestrus

Pic. 1. Percentage distribution of oestrus cycle in the groups of ex-
perimental sows

In the organism of some sows after injection the preparation changes
were too weak to induce external signs of oestrus, however, sufficient to
induce “silent” oestrus. R. Bates et al. (2000) and R. Knox et al. (2001)
stated that gonadotropic hormones in normal sows are effective only in 94

24



percent of cases.

The analysis of all the results obtained during the experiments led to the
conclusion that these sows in which there were no signs of oestrus only 10
days after weaning the piglets had better reproductive condition and reacted
to GnRH stimulation more effectively than sows of the II group with no
signs of oestrus during the period of 30 days. Comparison of the data from
both groups of sows enables to state that hormonal stimulation of oestrus is
purposeful only for these sows in which it does not manifest during 10 days
after weaning, as if anoestrus stage continuous 30 days, preparation effec-
tivity decreases. In case of pathological anoestrus condition in sows injec-
tion of exogenous gonadotropic hormones is not sufficient factor to stimu-
late follicles growth and induce oestrus (Garcia et al., 2004).

Immunohistochemical investigation of steroid hormones receptors dem-
onstrated that despite hormonal stimulation ERa is not found in all uterus
wall tissues of anoestrus sows. The fact that the effect of exogenous hor-
mones on endometrium is different than during physiologically normal oes-
trus cycle was presented by Johannisson et al., (1982); Johannisson, (1990);
Li et al., (1992); Casanas-Roux et al., (1996); Dallenbach-Hellweg and
Poulsen, (1996); Habiba et al., (1998).

Number and distribution of ERa in the uterus tissues in the sows from I
B and II B group was different, while there were no PR-A receptors at all. In
the I B group the highest number of positively stained ERa nucleus was
found in glandular epithelium (51 — 80 perc.), while in luminar epithelium
ERa receptors were not found during anoestrus condition. In the luminar
endometrial epithelium of the sows from the II B group as well as in luminar
epithelium and stroma ERa were not found. In the glandular endometrial
layer ERa were less than 30 percents and in muscle layer 51 — 80 percent of
cells.

Comparison of ERa number and distribution in unstimulated anoestrus
sows and sows which remained in anoestrus condition after hormonal
stimulation in the I B and II B groups of sows revealed different number of
receptors in uterus tissues. In all tissues of unstimulated sows uterus ERa
were absent, ERa were not found in the I B group — in luminar epithelium,
and in the II B group — in luminar epithelium and stroma. Amount of ERa in
glandular and muscle tissue of the uterus in unstimulated sows was higher
than in the tissues of stimulated sows. It was revealed during the investiga-
tions that the number of steroid hormones receptors P4 and E, and their dis-
tribution sows uterus endometrium and myometrium is very peculiar and
depends not only on hormonal concentration in blood and duration of the
anoestrus period, but on the individual peculiarities of sows organism as
well.
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CONCLUSIONS

1. The duration of the period from weaning the piglets till oestrus mani-
festation depends on sow age during the first insemination, parity number,
parity length, month of weaning and breed of the sow (0.05>p<0.001). The
longer the time from piglets weaning to oestrus manifestation, the lower
number of piglets in the nest (p<0.001).

2. The lowest average uterus weight was in anoestrus sows, the highest
— in cyclic sows during late dioestrus, 609.27 g and 1457.48 g respectively.
The weight of ovaries during oestrus cycle between left and right side corre-
lated internally (R=0.76; p<0.001), and the average means of their weight
correlated with uterus weight respectively (R=0.38; R=0.34; p<0.01).

3. In 62 percents of sows culled due to oestrus failure ovaries were cy-
clically active and in 38 percents — was stated pathological anoestrus condi-
tion. In the group of cyclic and several times inseminated but experienced
failure sows cyclically active ovaries were found in 94 percents of cases and
pathological anoestrus condition — in 6 percents of sows.

4. During different stages of oestrus cycle and in pathological anoestrus
condition lymphocytes and granulocytes prevailed in sows endometrium.
During oestrus lymphocytes prevailed in the glandular epithelium and lumi-
nar epithelium of endometrium. During dioestrus in endometrium stroma
and during early dioestus in glandular layer prevalence of eosinophils was
stated (p<0.05). The most noticeable infiltration of neutrophils was in lumi-
nar and glandular epithelium layers of endometrium during pathological
anoestrus condition, while no eosinophils were found in any layer of endo-
metrium (p<0.05).

5. In sows with disturbed reproduction which had functionally active
ovaries progesterone concentration in blood serum was on average
17.18+19.82 nmol/l, and estradiol-17f — 82.54£152.15 pmol/l in depend-
ence on the stage of oestrus cycle (p<0.05). An average progesterone con-
centration in blood serum of slaughtered anoestrus sows was 0.082+0.04
nmol/l, and estradiol-17f concentration was lower than the lowest value
pmol/l registered by an apparatus.

6. Estrogen receptors alpha (ERa) were found in all tissues of the uterus
during all stages of oestrus cycle and pathological anoestrus condition. ERa
staining intensity and their number was different in uterus tissues and among
anoestrus SOwWSs.

7. The lowest number of estrogen receptors alpha and staining intensity
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(A/+) were during oestrus in sows with disturbed reproduction. The highest
number of estrogen receptors alpha and staining intensity (D/+++) was
found during late dioestrus stage. Progesterone receptors (PR-A) were found
in all tissues of the uterus during all stages of oestrus cycle. During patho-
logical anoestrus condition there no PR-A receptors.

8. GnRH stimulated oestrus in sows in dependence on time from piglets
weaning to oestrus manifestation.

9. GnRH did not cause the increase of estrogen alpha and progesterone
A receptors and changes of localization in uterus tissues of anoestrus sows.

RECOMMENDATIONS

1. Itis recommended to complete uterus cervix palpation in order to de-
fine oestrus as during prooestrus and oestrus stages it is very hard, while
this feature is not observed during other stages of oestrus cycle.

2. It is recommended to carry out evaluation of genital organs in stock
herd and for renewal of the herd select only pigs and descendants which
were not hormonally treated or external signs of oestrus were fully ex-
pressed.

3. It is recommended to inject GnRH hormonal preparations only to the
sows with no signs of oestrus and not later than 10 days after piglets wean-
ing. In case of oestrus failure culling is recommended.
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REZIUME

Darbo tikslas: jvertinti jvairiy veiksniy jtaka laikotarpio trukmei nuo
parseliy atjunkymo iki parSavedziy rujos pozymiy pasirei§kimo ir nustatyti
morfologinius pakitimus bei estrogeny receptoriy alfa (ERa) ir progesterono
receptoriy A (PR-A) pasiskirstyma sutrikusios reprodukcijos parSavedziy
gimdoje lytinio ciklo ir patologinés anoestrus biklés metu.

UZdaviniai:

1. ISanalizuoti veiksnius, itakojancius laikotarpio nuo parSeliy atjunky-
mo iki rujos pozymiy pasireiskimo trukme.

2. lvertinti dél reprodukcijos sutrikimo paskersty parSavedziy lytinius
organus ir nustatyti funkcing kiausidziy buklg.

3. Ivertinti sutrikusios reprodukcijos parSavedziy gimdoje lytinio ciklo
ir patologinés anoestrus buklés metu vykstancius pokycius (histologinis —
morfometrinis tyrimas).

4. Istirti progesterono ir estradiolio-17f koncentracijos kitimus sutriku-
sios reprodukcijos parSavedziy kraujo plazmoje.

5. Nustatyti progesterono (PR-A) ir estrogeny (ERa) receptorius sutri-
kusios reprodukcijos parSavedziy gimdoje skirtingy lytinio ciklo stadijy ir
patologinio anoestrus metu (imunohistocheminis tyrimas).

6. Nustatyti progesterono (PR-A) ir estrogeny (ERa) receptoriy lokali-
zacijos pokycCius anoestrus buklés kiauliy gimdoje po gonadotropiniy hor-
mony panaudojimo.

7. lvertinti gonadotropiniy hormony panaudojimo sutrikusios reproduk-
cijos parSavedziy rujai sukelti efektyvuma.

Mokslinio darbo naujumas:

Pirma karta buvo atlikti morfologiniai sutrikusios reprodukcijos parsa-
vedziy endometriumo tyrimai, nustatyti endometriumo pavirsinio ir liauki-
nio epitelio auks¢io pokyciai, imuniniy lasteliy infiltracija, PR-A ir ERa
lokalizacija skirtingy lytinio ciklo stadiju ir patologinés anoestrus buklés
metu.

Nustatyta gonadotropiniy hormony (FSH, LH) poveikio jtaka progeste-
rono (PR-A) ir estrogeny (ERa) receptoriy kiekio ir lokalizacijos poky-
¢lams.

TYRIMU REZULTATAI IR JU APTARIMAS

Vienas i§ svarbiausiy veiksniy, nuo kurio priklauso kiauliy reprodukcijos
eiga yra rujos pasireiskimo po parSeliy atjunkymo laikas (ARL) ir savalaiké
ovuliacija. Todél ir musy darbo vienas uzdaviniy buvo nustatyti jvairiy
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veiksniy jtaka tiriamy parSavedziy ARL trukmei.

ARL trukmé 95 proc. parSavedziy trunka 3 - 8 dienas (Knox et al.,
2001). Miisy atlikti tyrimai parodé, kad ir miSrtiniy LBxDL ir grynaveisliy
DLxDL ARL laikotarpis truko vidutiniskai 9,34+1,12 d. ir buvo ilgesnis
negu nustatytas kitose Salyse (Vesseur et al., 1994; Knox et al., 2001). B.
Kemp ir M. Soede, (1996) teige, kad parSavedziy, kuriy ARL trukmé ilgesné
negu fiziologiné norma, ovuliacija, skaic¢iuojant nuo rujos simptomuy pasi-
reiskimo, jvyksta anksciau ir jos turi biiti séklinamos anks¢iau negu tos pa-
rSavedés, kuriy ARL trunka 3-8 dienas.

Kiauliy apsivaisinimo problemos daznai btina nesusijusios su fiziologi-
niais pokyciais kiaulés organizme, o yra nekokybiSkos vadybos ir netikslaus
rujos nustatymo pasekmé. Atlikti tyrimai parodé reikSminga sékmingo po
parSeliy atjunkymo kiaulés apsivaisinimo itaka ARL ir AB (p<0,001). Kai
pirmo séklinimo po parSeliy atjunkymo rezultatas yra teigiamas, tai ARL
vidutiniskai trunka 7,16+12,19 d., o parSavedés isbrokuojamos vidutiniskai
1061,30+300,15 d. amziaus. Kai séklinimo rezultatas neigiamas, ARL trun-
ka 3 kartus ilgiau, o parSavedés iSbrokuojamos 142 dienomis anksciau
(p<0,001). Tyrimai parodé, kad ARL trukmé priklauso ir nuo parSavedes
PS, o pirmaparsiy kiauliy ARL ilgesnis nei vélesniy parSingumuy kiauliy.
Misy tirtuose Lietuvos veisliniuose Gikiuose pirmaparsiy kiauliy ARL truko
ilgiausiai ir vidutiniSkai sieké 11,34+16,68 d. (p<0,05). Gauti rezultatai
panasiis su kity Saliy autoriy pateikiamais duomenimis (Einarsson et al.,
1974; Benjaminsen et al., 1981; Tummaruk et al., 2001). Palyginti su dau-
giapar$émis kiaulémis ilgesnis pirmaparsSiy kiauliy ARL gali bati jtakotas
raciono nukrypimy ir didelio svorio netekimo zindymo laikotarpiu (Pelto-
niemi et al., 2000). Pirmapar$iy kiauliy, mobilizuoti reikiamas organizmo
funkcijas laktacijos laikotarpiu, rezervas mazesnis nei daugiapar$iy kiauliy,
nes jos dar auga, kol pasiekia suaugusios parSavedés kondicija. Padidéjes
energijos poreikis kiino augimo bei laktacijos laikotarpiais gali salygoti
salygini sumazéjima gaunamy pasary ir sukelti sumazéjusj neigiama energi-
jos balansa. [takojant Siems procesams atsiradusi kataboliné buklé slopina
hormony, skatinan¢iy folikuly augima kiausidése bei rujos pozymiy pasi-
reiSkima po parSeliy atjunkymo, sekrecija. Palyginti su daugiapar$émis kiau-
lémis, fiziologiniai kiaulaiCiy bei pirmapar$iy kiauliy reprodukcinés siste-
mos skirtumai lemia blogesnius reprodukcinius rodiklius. ParS§avedés orga-
nizme susidariusiam neigiamam energijos balansui atkurti reikia daugiau
laiko, todél ilgéja ARL (Virolainen et al., 2005).

Sezonas ir parSeliy atjunkymo ménuo jtakojo ARL trukme (p<0,05). Y.
Koketsu su bendraautoriais (1997) pastebéjo, kad pavasari apsiparSiavusiy
kiauliy ARL buvo ilgesnis. Misy tyrimo metu parSavedziy, kuriy parseliai
atjunkyti pavasario ménesiais ARL truko 8,06 d. ilgiau nei parSavedziy,
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kuriy parSeliai atjunkyti ziemos ménesiais (p<0,05). ParSavedziy, kuriy pa-
rSeliai atjunkyti kovo — geguzés mén. ARL buvo ilgesnis (p<0,05) nei pa-
rSavedziy, kuriy parSeliai atjunkyti vasaros ar rudens laikotarpiais. Sezono
itaka reprodukciniams rodikliams buvo placiai tyrinéta (Tummaruk et al.,
2001; Willis et al., 2003; Peltoniemi and Virolainen, 2006). Tyrimai rodo,
kad parseliy atjunkymo ménuo turi reikSmingos jtakos laikotarpio, per kurj
pasireiskia parSavedziy rujos pozymiai, trukmei po parSeliy atjunkymo ir
reikSmingai skiriasi pirmaparsSiy bei daugiaparsiy kiauliy (Xue et al., 1994;
Merks et al., 1995). Mes nustatéme, kad ARL balandzio mén. buvo ilgiau-
sias - vidutiniSkai 9 d. ir statistiSkai patikimai skyrési nuo kity meén.
(p<0,05). Pailgéjusi ARL balandzio mén. atjunkius parSelius savo atliktais
tyrimais taip pat nustaté Xue ir kt., 1994; Vesseur ir kt., 1994; Tantasuparuk
ir kt., 2005. Manoma, kad viena i§ priezas¢iy, lemianciy prailgéjusi ARL,
yra pavasario laikotarpiu pablogéjusi pasary kokybé. Tacdiau vis délto pa-
grindiné priezastis sukelianti sezoninj efekta - kintantis dienos ilgis ir aplin-
kos temperatiira. Pailgéjes Sviesusis paros tarpsnis mazina melatonino ga-
myba, o $is itakoja visy adenohipofizés iSskiriamy hormony sekrecija (Bas-
sett et al., 2001; Tast et al., 2001; Peltoniemi et al., 2005).

Mes nustatéme, kad APS, PS, AM bei parsavedés veislé jtakojo ARL
trukme (0,05>p<0,001). Taip pat nustatéme, kad ne tik parSavedés lizdo
dydis itakojo ARL trukmeg, bet ir ARL trukmé turéjo reikSmingos itakos
gimusiy parSeliy skaiciui lizde. Ilgéjant ARL, bendras parSeliy kiekis lizde
mazejo (p<0,001). Neigiama koreliacija tarp ARL (kai ARL truko 4 -9 d.) ir
paseliy lizdo dydzio nustaté B. Kemp ir M. Soede (1996). M. Kaplon ir kt.,
(1991) bei D. Marois ir kt., (2000) nustaté, kad parSavedéms, kuriy ARL
trumpesnis ir trunka iki 7-10 d., iSoriniai rujos pozymiai pasireiskia ryskiau,
nes jos yra gero imitimo ir geros fiziologinés biuklés, negu parSavedziy,
kuriy ARL trunka 11 d. ir ilgiau. Vertinant veislés jtakos stipruma reproduk-
ciniams rodikliams mes nustatéme statistiskai patikimus tarpveislinius skir-
tumus tarp misriniy LBxDL bei grynaveisliy DLxDL parsavedziy repro-
dukciniy rodikliy (ARL, APS, PT, LT, AB, lizdo dydzio (p<0,001)).

LBxDL bei DLxDL grynaveisléms parSavedéms nustatytas skirtingos
trukmés ARL. LBxDL parsavedziy ARL truko 1,58 d. ilgiau negu DLxDL
kiauliy (p<0,001). W. Tantasuparuk su bendraautoriais nustaté (2000), kad
"Landrasy” veislés kiaulaités pirma karta kergiamos jaunesniame amziuje
negu ‘JorkSyry  wveislés kiaulaités, atitinkamai 244 ir 249 d. amziaus
(p<0,05). Mes nustatéme, kad LBXxDL ir DLxDL kiaulaités pirma karta buvo
kergiamos sulaukusios atitinkamai 259 ir 269 d. amziaus. Abiejy musy tirty
kiauliy veisliy APS buvo 15-20 d. didesnis palyginti su §vedy mokslininky
atlikty tyrimy duomenimis. R. Holder ir kt. (1993) bei J. Merks ir kt. (1995)
irodé, kad didesnis kiaulai¢iy amzius jas pirma karta séklinant turi itakos

30



ARL trukmei po parseliu atjunkymo. Sie mokslininkai nustaté, kad vélesnis
kiaulai¢iy lytinis subrendimas gali turéti neigiamos jtakos ir tolimesniam
parsavedziy reprodukciniam gyvenimui. Y. Schukken ir kt. (1994) jrodeé,
kad kiaulés amzius, ja apvaisinant, itakoja jos reprodukcinio panaudojimo
laika bei iSbrokavimo priezasti. Misy tirtos DLxDL parSavedés buvo iSbro-
kuotos 158 d. anksciau negu LBxDL parSavedés.

Y. Koketsu ir kt. autoriai (1999) nustate, kad didesnis amzius kiaulaites
pirma karta séklinant susijgs su gimusiy gyvuy parSeliy skai¢iumi lizde turi
itakos bendrai parSavedés reprodukcinei buklei. Miisy atliktame tyrime gry-
naveisliy parSavedziy bendras lizdo dydis buvo 2 proc. didesnis negu misrii-
niy kiauliy. Misrtinés parSavedés gyvy parSeliy atvedé 5 proc. daugiau negu
grynaveislés. S. Kerzienés ir V. Juozaitienés 2004 metais atlikti statistiniai
tyrimai parodé, kad geriausiomis reprodukcinémis savybémis Lietuvoje
pasizymi ‘Lietuvos Baltyjy” kiauliy veislés parsavedés. R. Klimas su kitais
autoriais (2000) nustaté, kad grynaveisliu ‘Lietuvos Baltyju” kiauliy lizdo
dydis svyruoja nuo 8,74 iki 11,30 parSelio, o miisy tirty misriiniy LBxDL
lizdo dydis vidutiniskai buvo 11,90£2,72 parSelio. Mes nustatéme, kad
LBxDL parsavedziy lizde negyvy parseliy skai¢ius 61 proc. buvo mazesnis
negu DLxDL kiauliy.

Kiaulés brokuojamos dél lytinio ciklo sutrikimy (anoestrus), laiku nepa-
sireiSkusios rujos, dél pasikartojancios rujos, iSvaizdos (eksterjero) trukumuy,
mechaniniy traumy, mazo atvesty parSeliy skaiciaus, mazy, silpny parseliy,
medziagy apykaitos ir ginekologiniy ligy (Dalin et al., 1997, Koketsu et al.,
2002). D'Allaire su grupe tyréju (1992) iSanalizavo deSimties Saliy kiauliy
brokavimo priezastis ir nustaté, kad dél sutrikusios reprodukcijos vidutinis-
kai iSbrokuojama 12,9 - 41,4 proc. parSavedziy. Dél parSavedziy brokavimo
Lietuvos kiaulininkystés tikiai taip pat patiria didelius ekonominius nuosto-
lius. Taciau iki §iol nebuvo tyrinéta, kokia yra tikroji kiauliy reprodukciniy
savybiy pablogéjimo ir iSbrokavimo priezastis. Miisy bandyme buvo atliktas
brokuojamy parsavedziy lytiniy organy ivertinimas po skerdimo, nustatyti
pakitimai parSavedziy lytiniuose organuose - jvertinta kiauSidziy funkciné
buklé bei lytinio ciklo stadija brokavimo metu.

Brokuoty dél ,,anoestrus “ kiaulaiciy lytiniy organy ivertinimas po sker-
dimo, atliktas D. K. Bishop (2003), parodé, kad tik 10 proc. kiauliy kiausi-
dés 1§ tiesy buvo anoestrus biiklgje. Misy atlikti tyrimai parodé, kad i§ 150
dél sutrikusios reprodukcijos brokuoty parSavedziy 44 proc. buvo anoestrus
bikléje, o likusiy kiauliy kiausidés buvo cikliskai aktyvios. ISoriniai kiauliy
rujos pozymiai galéjo biiti nepastebéti dél ,,tylios* rujos ar neteisingai pa-
rinkty jos nustatymo metody, todél du trecdaliai parSavedziy, ivertinus ju
reprodukcing biikle, buvo isbrokuotos nepagristai.

Rujos pozymiy pasireiskimas po parSeliy atjunkymo priklauso nuo orga-
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nizmo funkcijy homeostazés ir neuroendokrininio balanso. 95 proc. parsa-
vedziy ruja po parseliy atjunkymo pasireiskia per 3 - 8 dienas (Knox et al.,
2001). Taciau ne visos kiaulés pragjus Siam laikotarpiui pradeda rujoti. Per
dvi savaites nuo parSeliy atjunkymo nepasireiskus rujos pozymiams, teigia-
ma, kad kiaulé yra anoestrus buklés. Tokios kiaulés dazniausiai iSbrokuoja-
mos (Bishop, 2003). Misy tyrimo metu I gr. (nepasireiske rujos pozymiai)
kiaulés nerodé iSoriniy rujos pozymiy po atjunkymo. Dél §ios prieZasties jos
buvo isbrokuotos, taciau tik 38 proc. i§ ju buvo patologinés anoestrus bik-
lés, o net 62 proc.i§ ju dél nepakankamos hormoninés reguliacijos lytinis
ciklas buvo sutrikes.

Rujos pozymiy pasireiSkimas ir folikuly augimas — kompleksinis proce-
sas, | kurj jtraukti endokrininiai organizmo mechanizmai (individualiis insu-
lino kiekio skirtumai, insulino-augimo faktorius (IGF-I), LH ir FSH), bendri
funkcionavimo mechanizmai (abipusis rySys tarp folikuly augimo ir rujos
pasireiskimo) ir morfologiniai mechanizmai (atjunkymo laikas, priklauso-
mas nuo kiausidése besivystanciy folikuly) (Lucy et al., 2001; Guthrie et al.,
2005). Dél siy mechanizmy pusiausvyros sutrikimy organizme gali pasi-
reiks$ti hormoninis nepakankamumas (Bishop, 2003). Susilpnéjus kiausidziy
lasteliy dauginimosi (generacinei) ir hormoninei funkcijoms, pasireiskia
kiau$idziy hipofunkcija. Sutrikus gonadotropiny, steroidiniy hormony ar
medziagy, tokiy kaip inhibinas, iSsiskyrimui, sutrinka folikuly augimo pro-
cesai (Guthrie et al., 1995; Lucy et al., 2001). Dazna kiausidziy hipofunkci-
jos priezastis yra nesubalansuotas $érimas (amino riigs¢iy stygius), mociono
stoka, ligos (Yang et al., 2000). Dél $iy neigiamy veiksniy kiausidése neau-
ga, nebresta folikulai arba laiku nejvyksta ovuliacija. Po skerdimo nustaté-
me, kad anestriniy kiauliy kiau$idés buvo mazos, kietos, jose geltonyju kiiny
nebuvo, o folikulai buvo labai mazi (< 4 mm) arba visi$kai neissiskyré is
jungiamuoju audiniu peraugusiy kiausidziy pavirSiaus. MaZas anestriniy
kiaus$idziy svoris (4,66+2,79 g bei 4,77+£2,82 g) ir i§vaizda (néra folikuly bei
geltonyjy kiiny) leidzia manyti apie kiauSidése nevykstancius ciklinius pro-
cesus. Kiauliy lytiniy organy svoris kinta nuo gimimo iki brandos, o parSa-
vedei pasiekus lyting branda ypa¢ padidéja (Heinoen et al., 1998). Miisy
tyrimy metu brokuoty parSavedziy reprodukciniy organy svori 1émé skirtin-
ga lytinio ciklo stadija (p<0,05). Anoestrus biklés kiauliy gimdos svorio
vidurkis nustatytas A. M. Dalin ir kt. (1997), M. Heinonen ir kt. (1998),
buvo vidutini$kai 728 g. Mes nustatéme, kad anoestrus biiklés kiauliy gim-
dos svoris buvo 609,27 g - 119 g maZesnis negu nustatytas ankstesniais, kity
tyréju tyrimais, taciau §j skirtuma galéjo nulemti skirtinga tiriamy gyvuliy
veislé, amzius, $érimo buidas. Mes nustatéme abipusg teigiama gimdos svo-
rio koreliacija su desinés ir kairés pusés kiausidémis skirtingose lytinio ciklo
stadijose (p<0,05).
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Tyrimais nustatéme, kad parSavedziy lytiniy organy funkciné buklé sky-
rési priklausomai nuo juy brokavimo priezasties. [vertinus kiauliy, brokuoty
dél nepasireiskusiy rujos pozymiy, lytinius organus, 38 proc. i§ ju buvo
anoestrus bukléje, o likusiy parSavedziy kiausidés buvo skirtingose lytinio
ciklo stadijose. Tuo tarpu kiauliy, iSbrokuotu dél neapsivaisinimo anoestrus
biiklé nustatyta tik 6 proc. brokuoty kiauliu. Sios grupés parsavedziy kiausi-
deés buvo aktyvios skirtingose lytinio ciklo stadijose. Taigi galime daryti
iSvada, kad 94 proc. rujojusiy, séklinty keleta karty, bet neapsivaisinusiy
kiauliy neapsivaisino ne dél kiausidziy veiklos sutrikimo, o dél kity priezas-
¢iy. Neigiamos ijtakos kiauliy nevaisingumui turi stresas (Elberts et al.,
1996; Madej et al., 2005) ir neteisinga vadyba (Peltoniemi et al., 1999;
Tummaruk et al., 2001). Kiauliy apsivaisinimo kokybiniams rodikliams turi
itakos sezonas, séklinimo biidas (metodas), kiaulés amzius, imitimas, sékli-
nimy skaicius (Soede et al., 1995; Drickamer et al., 1997).

Fiziologiniai ir morfologiniai pakitimai vykstantys normalaus lytinio
ciklo metu kiauliy gimdoje buvo tyrinéti Bischof ir kt., (1994); Kaeoket ir
kt., (2001; 2002); Blackwell ir kt., (2003) ir nustatyta, kad imuniniy uzde-
giminiy lasteliy kiekis ir pasiskirstymas yra jtakojamas lytinio ciklo stadijos.
Misy eksperimento metu kiauléms buvusioms vélyvojo porujo ir priesrujo
stadijoje, dél padidéjusio kraujo pritekéjimo i gimdos venas bei estradiolio-
178 koncentracijos kraujyje jtakojamo kapiliary pralaidumo — nustatyta
ryski endometriumo edema. Audiniy atsakas i estrogeny koncentracijos
kraujo plazmoje kitimus priklauso nuo intralasteliniy receptoriy funkciona-
vimo (Kaeoket, 2002). Taip pat galima spéti, kad gimdos edema vélyvojo
porujo laikotarpiu nulemia gimdos kraujagyslése vietiskai padidéjusi E,
koncentracija. Tac¢iau miisy tyrime, nepaisant zemos estradiolio-17 kon-
centracijos vélyvo porujo stadijoje gimdos endometriumo edema buvo gerai
iSreiksta.

Atlikus histologini gimdos ragu tyrima nustatyta, kad keiciantis lytinio
ciklo stadijai atskiruose gimdos sluoksniuose vyksta kiekybiniai ir kokybi-
niai lasteliniai pakitimai. Didziausias limfocity kiekis nustatytas pavirSinia-
me endometriumo epiteliniame bei liaukiniame sluoksniuose rujos metu.
Endometriumo stromoje didziausias limfocity kiekis buvo nustatytas tuoj po
rujos, metoestrus stadijoje. Nustatyta kad, limfocity kiekis pavirSiniame
endometriumo epitelyje teigiamai koreliavo su limfocity kiekiu stromoje bei
liaukiniame sluoksnyje (R=0,4 ir R=0,2; p<0,01). Skirtingus limfocity bei
kity uzdegiminiy lasteliy (neutrofily, makrofagu, plazminiy lasteliu) kiekius
geros reprodukcinés biiklés kiauliy lytinio ciklo metu nustaté K. Kaeoket su
kitais mokslininkais (2002). Patologinés anoestrus biklés metu parSavedziy
gimdos endometriume nustatéme Zema, vienasluoksnj ir netolygu pavirsini
epitelj. Patologinéje anoestrus bukléje pavirSinio endometriumo epitelio
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lastelése nevyksta mitotiniai lasteliy procesai. PavirSiniame epitelyje bei
stromoje patologinés anoestrus biiklés metu vyrauja limfocitai iSsidéstg
vieni prie kity ir/ar susigrupave aplink kraujagysles. Anoestrus buklés metu
endometriume nustatytas nedidelis kiekis, vidutini$kai 2,54+2,33 pum skers-
mens liauky bei aptiktos pavienés plazminés lastelés. Sios patologinés bik-
lés metu endometriume mazai isreikstas kraujagysliy bei kapiliary tinklas.
Histologiniame pjuvyje matomi kapiliarai mazo spindzio, apsupti jungiamo-
jo audinio lastelémis. Patologinés anoestrus biklés metu daugiausiai neutro-
fily nustatyta kiauliy gimdos endometriumo pavirSiniame epiteliniame bei
liaukiniame sluoksniuose. Nors neutrofily energijos kiekis labai ribotas ir
kai jie nukeliauja i savo lokalizacijos vieta, ju aktyvumas susilpnéja, zino-
ma, kad pagrindiné neutrofily funkcija yra fagocitozé. Neutrofily sustipréju-
sig infiltracija audinyje inicijuoja citokinai ir chemotaksio faktoriai i$skirti
kitu aktyvuoty uzdegiminiy lasteliy (Salmi and Jalkanen, 1997; Kaeoket,
2002). Didziausi eozinofily kiekiai gimdos endometriume nustatyti cikli-
néms kiauléms rujos laikotarpiu (Rothenberg and Hogan, 2006). Sutrikusios
reprodukcijos parSavedéms mes daugiausiai eozinofily nustatéme endomet-
riumo stromoje porujo metu, o patologinés anoestrus biklés metu Siy laste-
liy nebuvo rasta (p<0,05). Liaukiniame endometriumo sluoksnyje eozinofily
daugiausiai buvo nustatyta ankstyvo porujo metu, o i§ viso ju nerasta porujo,
priesrujo ir anoestrus biklés metu (p<0,001). Pastebéta, kad eozinofilai
lokalizuojasi endometriumo stromoje iSsidéste greta pavirSinio stulpinio ir
liaukinio epiteliy, taip pat peréjime i§ endometriumo | miometriuma (Ro-
thenberg and Hogan, 2006). Eozinofily kiekis taip pat priklauso nuo kiau-
§idziy i$skiriamy steroidiniy hormony kiekio bei koncentracijos (Gound-
Evans et al., 2001, Rothenberg and Hogan, 2006). Miisy tyrimo metu di-
dziausias kiekis makrofagy nustatytas sutrikusios reprodukcijos parSavedziy
endometriume rujos laikotarpiu, o patologinés anoestrus biuklés parSave-
déms makrofagy nenustatyta. J. Jiwakanon su kitais autoriais (2006) makro-
fagus nustaté zindanciy parSavedziy gimdos liaukiniame epitelyje, o visai ju
nerado kiaulai¢iy endometriume. Zinoma, kad makrofagy paskirtis ne tik
fagocituoti ir suardyti antigena, bet ir perduoti signala T, o véliau B limfoci-
tams. Tik po Sios informacijos limfocitai pradeda proliferuoti ir diferenci-
juotis | specifines antiklinus gaminancias lasteles (Mackler et al., 2000).
Manoma, kad makrofagy sintetinami prostaglandinai taip pat turi jtakos ir
lytinio ciklo eigai (Jiwakanon et al., 2006). Mastocity vaidmuo organizme
néra pilnai iSnagrinétas, taciau kai kurie autoriai teigia, kad mastocitai daly-
vauja angiogenezés, uzdegiminiuose bei audiniy diferenciacijos biologiniuo-
se procesuose bei yra susij¢ su lytinio ciklo metu endometriume vykstan-
Ciais pakitimais (Jeziorska et al., 1995; Kaeoket, 2002). Endometriumo
stromoje vélyvo porujo stadijos metu, o liaukiniame sluoksnyje ir porujo
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metu mastocity nenustatéme, kity lytinio ciklo stadiju metu buvo nustatyti
mazi mastocity kiekiai. Tyrimo metu pasteb&jome, kad imuniniy lasteliy
kiekiai kiekviename méginyje buvo skirtingi. Tai leidZia spéti apie individu-
aliy organizmo savybiy itaka uzdegiminiy lasteliy skai¢iui bei pasiskirsty-
mui gimdos endometriume. Kad individualiis fiziologiniai organizmo poky-
¢iai gali nulemti skirtinga imuniniy lasteliy kiekj ir pasiskirstyma gimdos
audiniuose spéjo dar keletas autoriy (Meikle et al., 2000; Kaeoket, 2002;
Sukjumlong et al., 2003; Jiwakanon et al., 2006).

Atlikus sutrikusios reprodukcijos parsavedziy gimdos audiniy morfomet-
rinius matavimus skirtingomis lytinio ciklo stadijomis ir patologinés anoest-
rus buklés metu nustatyta, kad liauky skersmuo, liaukinio epitelio aukstis ir
endometriumo pavirSinio epitelio aukstis skyrési priklausomai nuo lytinio
ciklo stadijos. Nustatyta teigiama tarpusavio koreliacija tarp endometriumo
pavirsinio ir liaukinio epiteliy auksciy (R=0,29; p<0,01). PavirSinio epitelio
aukstis zemiausias buvo anoestrus laikotarpiu, o auksciausias - ankstyvojo
porujo laikotarpiu (p<0,001). DidZiausias normaliy cikliniy kiauliy pavirsi-
nio epitelio aukstis mokslininko K. Kaeoket (2005) buvo nustatytas rujos ir
porujo laikotarpiais. Mes nustatéme, kad ir gimdos liaukinio epitelio aukstis
zZemiausias taip pat buvo anoestrus buklés metu. Nustatéme, kad auksciau-
sias liaukinis epitelis bei maziausias liauky skersmuo buvo porujo laikotar-
piu, o didziausias —vélyvojo porujo laikotarpiu. Tai sutampa su K. Kaeoket
(2005) tyrimy rezultatais. Taigi matome, kad sutrikusios reprodukcijos pa-
rSavedziy gimdoje vykstantys procesai skiriasi nuo cikliniy fiziologiskai
normaliy kiauliy ir yra jtakojami hormoniniy poky¢iu organizme. Zinoma,
kad kiauliy reprodukcinio trakto funkcijos tiesiogiai reguliuojamos tarpusa-
vio priklausomybés tarp estradiolio-17f bei progesterono. Gimdoje estradio-
lis-17B bei progesteronas stimuliuoja biocheminius procesus vykstancius
gimdos audiniy lastelése iskaitant lasteliy diferenciacijos ir proliferacijos
procesus, taip pat jtakoja kraujagysliy pralaiduma (Nothnick et al., 2004,
Edwards, 2005). E, veikimas pasireiskia per estrogeny receptorius, o P, per
progesterono receptorius, todél svarbu suprasti kaip vyksta Sie procesai ir
kaip juo keicia kiauliy lytinio ciklo eiga bei patologiné anoestrus bikle.

ERa nustatéme visuose gimdos sluoksniuose: pavir§iniame epiteliniame,
subepiteliniame stromos sluoksnyje, liaukiniame ir raumeniniame. S.
Sukjmlong (2005), tirdamas nesutrikusio lytinio ciklo kiaules nustaté, kad
cikliniy parSavedziy endometriumo pavirsinio epitelio lastelés ERa nusidazé
teigiamai ir intensyviausiai ankstyvojo porujo ir porujo laikotarpiais, kai tuo
tarpu mes tyrinédami sutrikusios reprodukcijos parSavedes nustatéme, kad
visomis misy tirtomis lytinio ciklo stadijomis teigiamy ERa endometriumo
pavirSinio epitelio lasteliy kiekis buvo maziausias bei nusidazé silpniausiai.
Maziausias ERa kiekis (< 30 proc.) ir silpniausias nusidazymas visuose
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keturiuose kiauliy gimdos audiniy sluoksniuose miisy nustatytas rujos stadi-
joje, nors tuo metu E, koncentracija kraujo plazmoje buvo auksta (43,03
pmol/l). Gimdos liaukinio epitelio lastelése, kiauliy buvusiy vélyvo porujo
stadijoje, ERa kiekis virSijo 80 proc., bet branduoliy nusidazymo intensy-
vumas §iame audinyje visose lytinio ciklo stadijose buvo skirtingas. Sie
rezultatai leidzia manyti, kad ERa dalyvauja liaukinio sluoksnio sekrecingje
funkcijoje viso lytinio ciklo eigoje. Panasius duomenis gavo ir kiti moksli-
ninkai, atlik¢ tyrimus su normaliomis ciklinémis kiaulémis ir kiaulaitémis
(Geisert et al., 1993; Nephew et al., 2000; Nielsen et al., 2001). Miisy ban-
dyme vidutinis raumeninio gimdos sluoksnio Iasteliy branduoliy nusidazy-
mo intensyvumas nustatytas prieSrujo stadijoje kai E, koncentracija kraujo
plazmoje buvo didelé (350,79 pmol/l), o P, koncentracija tesieké (15,45
nmol/l), bei porujo stadijoje, kai E, ir P4 koncentracijos kraujyje buvo ma-
70s, atitinkamai 3,42 pmol/l ir 0,19 nmol/l. P4 koncentracija kraujyje buvo
didelé (49,01 nmol/l) porujo stadijoje ir maza vélyvojo porujo stadijoje, kai
tuo tarpu E, koncentracija abiejy Siy stadijy metu buvo maza. Dél mazos
estrogeny koncentracijos kraujyje, miisy atveju, galéjo buti sutrikdyta viena
i§ estrogeny funkcijy - lasteliy proliferacijos bei reprodukciniy organy au-
gimo reguliacija, taip pat endometriumo liauky bei gimdos sekrecinés funk-
cijos reguliacija bei miometriumo kontraktiliSkumo stimuliacija (Langendijk
et al., 2002; Kayisli et al., 2004).

Miisy tyrime maksimalus parSavedziy raumeninio gimdos sluoksnio las-
teliy branduoliy nusidazymo intensyvumas bei lasteliy kiekis nustatytas
patologinés anoestrus biklés kiauléms, nors lytiniy steroidy koncentracijos
kraujo plazmoje tuo metu ir buvo labai mazos. S. Sukjumlong ir kt. (2005)
nustaté, kad estrogeny receptoriy kiekis priklauso nuo lytiniy steroidy kon-
centracijos cikliniy kiauliy kraujo plazmoje. Taciau kaip tiesiogiai lytiniai
steroidai E, ir P, itakoja receptoriu pasiskirstyma gimdos audiniuose vis dar
yra tyrimy objektu.

Teigiamas ERa Iasteliy branduoliy nusidazymo intensyvumas skyrési ne
tik skirtingose lytinio ciklo stadijose, bet buvo skirtingas ir atskiruose gim-
dos audiniuose. Pastebé¢jome ir ERa kiekio bei nusidazymo intensyvumo
skirtumus budingus atskiroms kiauléms individualiai.

PR receptoriy kiekis susijgs su prostaglandino F2a gimdoje i$siskyrimu
ir gimdos liauky diferenciacija (Spencer et al., 2003; Sukjumlong, 2005). R.
Geisert ir kt. (1994) nustaté, kad 12-18 lytinio ciklo diena PR pavirSiniame
kiaulai¢iy endometriumo sluoksnyje bei liaukiniame epitelyje néra. Tuo
tarpu E. Persson ir kt. (1997) nustaté, kad PR didZiausias kiekis yra kiaulai-
¢iy esanéiy rujos bei ankstyvojo porujo laikotarpiais, o maziausias 14-18
lytinio ciklo dienga. Taciau kiaulai¢iy ir parSavedziy gimdos fiziologinés
funkcijos gali skirtis, todél ir skiriasi PR kiekis nustatytas skirtingy autoriy.
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Ankstesni, miisy ir kity autoriy (Sukjumlong et al., 2003; 2004; Karveliené
ir kt., 2007), ER gimdoje tyrimai parodé¢, kad ER gali biiti susij¢ su epitelio
proliferaciniais procesais, taiau fiziologiniams gimdos pokyc¢iams jtakos
turi ir PR.

Miisy tyrimai parodé, kad PR-A receptoriy yra visuose sutrikusios rep-
rodukcijos kiauliy gimdos audiniuose visy lytinio ciklo stadijuy metu i§skyrus
patologing anoestrus buklg. Taciau receptoriy kiekis ir pasiskirstymas gim-
dos audiniuose buvo nustatytas skirtingas tiek skirtinguose audiniuose, tiek
skirtingy ciklo stadijy metu. Kad lytiniy steroidy receptoriy kiekis gali skir-
tis skirtinguose gimdos audiniuose, net ir esant tokiai pat steroidy koncent-
racijai kraujo plazmoje, irodé keletas autoriy, atlik¢ bendymus su kitomis
gyviny rusimis taip pat ir ciklinémis kiaulémis (Geisert et al., 1994;
Dhaliwal et al., 1997; Sukjumlong et al., 2003; 2004). Misy tyrime pavirsi-
niame endometriumo epitelyje didziausias PR-A branduoliy nusidazymo
intensyvumas (++) ir kiekis (30-50 proc.), palyginti tarp atskiry lytinio ciklo
stadijy, nustatytas ankstyvojo porujo metu, tai atitinka su S. Sukjumlong
(2005) tyrimo rezultatus, atliktus su ciklinémis kiaulémis. DidZiausias kie-
kis, t. y. 30-50 proc. teigiamai PR-A nusidaziusiy branduoliy buvo nustatyta
ankstyvojo ir vélyvojo porujo metu gimdos stromoje. Atlikti tyrimai su pe-
lémis parodé, kad PR ekspresijai epitelinése gimdos lastelése reikalingas
tam tikras kiekis PR receptoriy stromoje (Kurita et al., 2000; 2001). [rodyta,
kad gimdos endometriumo epitelinés lastelés daug jautresnés P, koncentra-
cijos svyravimams kraujyje negu stromos lastelés (Padua et al., 2005, Suk-
jumlong et al., 2005).

Gimdos ragy sienelés liaukiniame sluoksnyje nusidazymo intensyvumas
visais musy tirtais atvejais buvo didesnis liaukiniame sluoksnyje, esanc¢iame
ariau raumeninio sluoksnio, negu pavirS§inése liaukose, esanciose ar¢iau
pavir§inio endometriumo epitelio. Tai rodo, kad liaukos i$sidés¢iusios skir-
tinguose audinio auksciuose ty paciy hormonuy jtakoje gali atlikti skirtinga
funkcija. Liaukiniame epitelyje 51 - 80 proc. PR-A teigiamai nusidaziusiy
branduoliy miisy buvo nustatyta vélyvojo porujo laikotarpiu, o intensyviau-
siai (+++) - porujo metu, kai tuo tarpu tame paciame audinyje rujos metu
nustatyta maziau kaip 30 proc. silpnai nusidaziusiy branduoliy. Sie rezultatai
parodo savitarpio rysj tarp P4 koncentracijos kraujyje ir PR kiekio liauki-
niame audinyje, kas patvirtina ir kity autoriy nuomong (Sukjumlong et al.,
2005). Raumeniniame gimdos sluoksnyje stipriausiai nusidaz¢ PR-A bran-
duoliai ir didZiausias ju kiekis nustatytas priesrujo ir ankstyvojo porujo sta-
dijose buvusiy kiauliy, o maziausiai ir silpniausiai nusidazé rujos ir porujo
laikotarpiais. Kiti autoriai nustaté didziausia kieki receptoriy rujos laikotar-
piu ir sieja PR receptoriy kieki su gimdos kontrakcija, kuri dél hormony
itakos padidéja rujos metu (Langendijk et al., 2002; Sukjumlong et al., 2003;
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2004b).

Tyrimais jrodéme, kad sutrikusios reprodukcijos kiaulés dazniai turi sa-
lygiskai aktyvias kiausides, bet mazas E, ir P, koncentracijas kraujo plazmo-
je, kas ir salygoja maza ERa bei PR-A kieki bei skirtinga ju pasiskirstyma
sutrikusios reprodukcijos parSavedziu gimdoje, ir dél to ju lytinio ciklo eiga
sutrinka.

Parsavedziuy anoestrus problemai sprgsti rekomenduojama naudoti hor-
moning stimuliacija. Ta¢iau tai ne visuomet duoda laukiamus rezultatus. Yra
apraSyty atveju, kai stimuliacija hormoniniais preparatais turéjo netgi nei-
giama poveikj, sensibilizavo organizma, sumazino parseliy skaic¢iy (Milleret
al., 1999). Neabejotina, kad taip atsitinka, naudojant prastos kokybés prepa-
ratus, o taip pat neatsizvelgiant | parSavedés fiziologines endokrininés, imu-
ninés ir kity sistemy funkcijas.

Mes jvertinome gonadotropiniy hormony panaudojimo efektyvuma pa-
rSavedéms kurios nesurujojo per 10 d. po parseliy atjunkymo (I gr.) ir parSa-
vedéms, kurios nesurujojo per 30 d. po parSeliy atjunkymo (II gr.). Tyrimo
metu parSavedziy rujai sukelti buvo panaudotas preparatas ,,Sergon — ku-
melingy kumeliy kraujo serumo gonadotropinas, kuriame yra 500 TV veik-
liosios medziagos (FSH:LH) (4:2), dekstrano, propilparabeno, metilparabe-
no.

Po preparato injekcijos per 10 dieny surujojo 20,37 proc. I gr. parSave-
dziy ir — 16,6 proc. II gr., likusioms parSavedéms po hormoninés stimuliaci-
jos rujos pozymiai nepasirei$ké. Rujojanciy parSavedziy procentas abiejose
grupése statistikai reik§mingai nesiskyré, taciau IIA gr. (po preparato
18virkstimo per 10 d. surujojusios parSavedés) kiauliy tarpe atlikti kraujo bei
makroskopiniai lytiniy organy tyrimai patvirtino i§ anksto, pagal iSorinius
lytinius pozymius, nustatyta rujos stadija tik 60 proc. kiauliy, kai tuo tarpu
IA gr. (po preparato iSvirkstimo per 10 d. surujojusios parSavedés) pradiné
diagnozeé (kad parSavedé rujoja) buvo teisinga 100 proc. Taigi parSavedziy,
nerujojanciy ilgiau nei 30 d., ir po hormoninés stimuliacijos iSoriniai rujos
pozymiai buvo isreiksti silpniau nei kiauliy, kurios, iki stimuliacijos, po
parseliy atjunkymo nerujojo 10 d. Nustatéme, kad po stimuliacijos rujojusiy
IA ir ITA grupiy parSavedziy E, koncentracija smarkiai iSaugo, palyginti su
pries stimuliacija nustatyta E, koncentracija ir kito atitinkamai nuo 17,81 iki
21,87 pmol/l bei 14,74 iki 16,73 pmol/l atitinkamai, o P, koncentracija krau-
jo plazmoje liko maza. R. Knox ir kiti autoriai nustaté (2001, 2003), kad po
gonadotropiny injekcijos padidéja E, koncentracija kraujyje, todél taip pat
padidéja LH bei FSH koncentracija, tai i$Saukia greitesni rujos pozymiy
pasirei§kima po parseliy atjunkymo ir tokiu biidu ARL sutrumpéja. Mazos
steroidiniy hormony koncentracijos rodo visiska kiausidziy veiklos nebuvi-
ma. Tai patvirtina ir W. Chun ir kt. (2002) atliktus tyrimus, kad maza P,

38



koncentracija yra viena i§ kiauliy anoestrus biklés priezas¢iy. Nors nei vie-
nai i§ IB ir I1IB gr. (po preparato iSvirk$timo nesurujojusios parSavedés)
parsavedziy per 10 d. nuo preparato i$virks$timo rujos pozymiai nepasireiskeé,
taciau tiek IB gr. tiek IIB gr. parSavedziy lytiniy hormony koncentracijos ir
makroskopiniai lytiniy organy tyrimai parodé, kad ne visos parSavedés buvo
anoestrus biklés (atitinkamai 40 ir 60 proc.).

Taigi kai kuriy parSavedziy organizme po preparato injekcijos vis délto
vyko poky¢iai, kurie buvo per silpni, kad i§Saukty iSorinius rujos pozymius,
taciau pakankami “tyliai” rujai prasidéti. R. Bates ir kt. (2000) bei R. Knox
ir kt.(2001) nustaté, kad gonadotropiny panaudojimas nesutrikusios repro-
dukcijos parSavedéms yra efektingas iki 94 proc.

ISanalizave visus eksperimento metu gautus duomenis nustatéme, kad
tos parsavedés, kuriy ruja po parseliy atjunkymo neprasidéjo per 10 d., buvo
geresnés reprodukcinés buiklés ir efektyviau reagavo i stimuliacija GTH
negu II gr. kiaulés, kuriy ruja po parSeliy atjunkymo neprasidéjo per 30
dieny.

Palyginus abiejy grupiy duomenis galime teigti, kad hormoning rujos
stimuliacija reikia naudoti kiauléms, kurioms po parSeliy atjunkymo rujos
pozymiai nepasireiskia per 10 d., nes anoestrus stadijai uzsitgsus 30 d., pre-
parato veiksmingumas smarkiai sumazéja. Pasireiskus parSavedziy patologi-
nei anoestrus biklei egzogeniniy gonadotropiny injekcijos nepakanka sti-
muliuoti folikuly augima bei rujos pozymiams sukelti (Garcia et al., 2004).

Imunohistocheminis steroidiniy hormony receptoriy tyrimas parodé, kad,
nepaisant hormoninés stimuliacijos, ERa yra ne visuose patologinés anoest-
rus biklés parSavedziy gimdos sienos audiniuose. Egzogeniniy hormony
poveikis endometriumui yra kitoks negu fiziologiskai vykstant nattiraliam
lytiniam ciklui nustaté Johannisson ir kt. (1982); Johannisson (1990); Li ir
kt. (1992); Casanas-Roux ir kt. (1996); Dallenbach-Hellweg ir Poulsen
(1996); Habiba ir kt. (1998).

ERa kiekis ir pasiskirstymas IB gr. ir [IB gr. kiauliy gimdos audiniuose
buvo nustatytas skirtingas, o PR-A receptoriy i§ viso nebuvo nustatyta. IB
gr. daugiausiai teigiamai nusidaziusiy ERa branduoliy buvo nustatyta liau-
kiniame epitelyje (51 — 80 proc.). PavirSiniame epitelyje ERa receptoriy
esant parSavedéms patologinés anoestrus buklés nenustatyta. I[IB gr. parSa-
vedziy gimdos endometriumo nei pavirSiniame epitelyje nei stromoje ERa
nenustatyta. Liaukiniame endometriumo sluoksnyje ERa nustatyta maziau
negu 30 proc., o raumeniniame sluoksnyje 51 — 80 proc. lasteliy.

Palyginome ERa kiekj ir pasiskirstyma tarp nestimuliuoty anoestrus
buklés parSavedziy ir po hormoninés stimuliacijos likusiy anoestrus bukléje
IB gr. ir IIB gr. kiauliy. Nustatéme, kad receptoriy kiekis ju gimdos audi-
niuose skyrési. Nestimuliuoty kiauliy visuose gimdos audiniuose buvo nu-
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statyti ERa, o stimuliuoty kiauliy gimdoje ERa nenustatyti IB gr. kiauliy
pavirSiniame epitelyje, o IIB gr. kiauliy — pavirSiniame epitelyje ir stromoje.
ERa kiekis nestimuliuoty kiauliy gimdos liaukiniame ir raumeniniame audi-
niuose taip pat buvo didesnis negu stimuliuoty kiauliy tuose paciuose audi-
niuose. Tyrimai parodé, kad steroidiniy hormony — P, bei E, receptoriy kie-
kis bei pasiskirstymas kiauliy gimdos endometriumo audiniuose bei mio-
metriume yra labai savitas ir priklauso ne tik nuo hormony koncentracijos
kraujyje bei anoestrus laikotarpio trukmés, bet ir nuo individualiy parSave-
dés organizmo savybiy.

ISVADOS

1. Laikotarpio nuo parseliy atjunkymo iki rujos pozymiy pasireiskimo
trukmé priklauso nuo parSavedés amziaus pirma karta ja séklinant, parSin-
gumy skaiciaus, par§ingumo trukmés, parseliy atjunkymo ménesio ir parSa-
vedés veislés (0,05>p<0,001). Kuo ilgesné laikotarpio trukmé nuo parseliy
atjunkymo iki rujos pradzios, tuo mazesnis gimusiy parseliy skaicius lizde
(p<0,001).

2. Maziausias gimdos svorio vidurkis nustatytas anoestrus buklés kiau-
liy, o didziausias - cikliniy kiauliy vélyvojo porujo stadijoje, atitinkamai -
609,27 g ir 1457,48 g. Lytinio ciklo metu desinés ir kairés kiauSidziy svoris
koreliavo tarpusavyje (R=0,76; p<0,001), o ju svorio vidurkis su gimdos
svorio vidurkiu (R=0,38; R=0,34; p< 0,01).

3. Dél nepasireiskusiy rujos pozymiy 62 proc. isbrokuoty parSavedziy
kiausidés buvo cikliskai aktyvios, o 38 proc. nustatyta patologiné anoestrus
buklé. Rujojusiy ir keleta karty séklinty, bet neapsivaisinusiy parSavedziy
grupéje cikliskai aktyvios kiausSidés nustatytos 94 proc., o patologiné
anoestrus biiklé - 6 proc. kiauliy.

4. Skirtingy lytinio ciklo stadijy ir patologinés anoestrus buklés metu
kiauliy endometriume vyravo limfocitai ir granuliocitai. Rujos metu endo-
metriumo pavirSiniame epiteliniame bei liaukiniame sluoksniuose vyravo
limfocitai. Porujo metu endometriumo stromoje, o ankstyvojo porujo metu
liaukiniame sluoksnyje vyravo eozinofilai (p< 0,05). Patologinés anoestrus
biklés metu endometriumo pavir§iniame bei liaukiniame epiteliniuose
sluoksniuose buvo ryskiausia neutrofily infiltracija, o eozinofily nerasta nei
viename endometriumo sluoksnyje (p<0,05).

5. Sutrikusios reprodukcijos parSavedziy, kuriy kiausidés buvo funkcis-
kai aktyvios, kraujo plazmoje progesterono koncentracija vidutiniskai buvo
17,18+19,82 nmol/l, o estradiolio-17p — 82,54+152,15 pmol/l, priklausomai
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nuo lytinio ciklo stadijos (p<0,05). Paskersty anoestrus buklés kiauliy krau-
jo plazmoje progesterono vidutiné koncentracija buvo 0,082+0,04 nmol/l, o
estradiolio-17p koncentracija buvo mazesné uz aparato fiksuojama zemiau-
sia reik§mg pmol/I.

6. Estrogeny receptoriai alfa (ERa) nustatyti visuose gimdos audiniuose
visy lytinio ciklo stadijy ir patologinés anoestrus biiklés metu. ERa nusida-
zymo intensyvumas ir ju kiekis buvo skirtingas skirtinguose gimdos audi-
niuose.

7. Maziausias estrogeny receptoriy alfa kiekis ir nusidazymo intensy-
vumas (A/+) buvo sutrikusios reprodukcijos parSavedziy rujos metu. Di-
dziausias estrogeny receptoriy alfa kiekis ir nusidazymo intensyvumas
(D/+++) buvo vélyvojo porujo stadijoje. Progesterono receptoriai (PR-A)
buvo visuose gimdos audiniuose visy lytinio ciklo stadijy metu. Patologinés
anoestrus biiklés metu PR-A receptoriy nebuvo.

8. Gonadotropiniai hormonai parSavedziy ruja stimuliavo priklausomai
nuo laikotarpio nuo parSeliy atjunkymo iki rujos pozymiy pasireiskimo
trukmés.

9. Gonadotropiniai hormonai nesalygojo estrogeny alfa bei progestero-
no A receptoriy kiekio padaugéjimo ir lokalizacijos pokyc¢iy anoestrus buk-
1és kiauliy gimdos audiniuose.

PASIULYMAI

1. Rekomenduojama atlikti gimdos kaklelio palpacija rujai nustatyti,
nes priesrujo ir rujos stadijose jis yra labai kietos konsistencijos. Sis pozy-
mis nepastebimas kity lytinio ciklo stadijy metu.

2. Rekomenduojama ivertinti veislinés bandos lytiniy organy funkcing
bukleg, o bandai atnaujinti atrinkti tik tas kiaules arba ju palikuonis, kurioms
nebuvo taikytas hormoninis gydymas ir gerai iSreiksti iSoriniai rujos pozy-
miai.

3. Rekomenduojama gonadotropiniy hormony preparatus $virksti neru-
jojan¢ioms kiauléms ne véliau kaip 10 diena nuo parseliy atjunkymo, o rujos
pozymiams nepasireiskus jas brokuoti.
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