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Cervical sphincter morphological examination 
using optical, phase-contrast and scanning electron 
microscopy shows a number of reactive changes 
among different leyomyocytes populations. Bright 
hypertrophied myocytes and small myocytes were 
found in the inner myometrium layer before and 
during the vaginal birth. The number of special pur-
pose organelles is reduced. Also, the development 
of granular endoplasmic reticulum is enhanced in 
the smooth muscle cell cytoplasm. There are two 
processes which occurred synchronously during the 
childbirth: fi rst is – intercellular substance synthe-
sis, second is – the myocyte cytoplasm dispose.

Introduction. The mammal uterus is a unique 
organ, which adapted to signifi cant morphologi-
cal and functional changes [5, 6]. Well known, 
the main functions of the uterus are carried out 
through the myometrium myocytes activities 
[3, 4], those fact is still poorly known. The cervix 
sphincter structure and functioning are the most 
controversial facts [2, 6]. First, the cervix is a bar-
rier to ascending infection [4], second – it provides 
the fetus retention in the uterus during pregnancy, 
at last, during childbirth, it`s a biomechanical ba-
sis of cervical dilation [1, 5, 6].

The purpose of our research is to investigate the 
cervix sphincter muscle cells reactive changes during 
late pregnancy and natural delivery childbirth. 

Challenges of achieving are the following: 
1. To study the lower uterine segment structural 

changes during late pregnancy and childbirth;
2. To determine the myocyte morphological 

features arising in “maturation” of the cervix during 
the childbirth. 

Material and methods. We have used 25 rats, 
in accordance with the “Ethical guidelines of the 
experiments using experimental animals”. The ob-
ject of experiment was been the adult rats uterus 
during natural delivery childbirth. We investigated 
20 and 21 days of pregnancy uteruses fi rst, and uter-
uses during birth after. Intact uteruses were used 
as an experimental control. We used the methods 
of optical microscopy, phase contrast microscopy 
and electron microscopy. For optical microscopy, 
the material was fi xed in buffered formalin, after it 

was prepared in a vacuum Leica ASP300 smart tis-
sue processor. Than material was poured with par-
affi n “Histomix” Bio Optica. Frontal, sagittal and 
transverse sections were prepared on a rotary mi-
crotome thickness of 6 microns. Finished sections 
were stained with hematoxylin and eosin. We used 
monoclonal antibodies to smooth muscle actin in 
IHC (Immunohistochemistry). The antibodies typ-
ing were performed with using DACO antibodies 
in IHC research. To perform phase contrast micros-
copy and scan electron microscopy the material was 
fi xed in 2,5 % glutaraldehyde 0,1 M phosphate buff-
ered pH 7,4.Then the material was placed in 1 % 
solution of osmium tetroxide. After this the mate-
rial was washed with phosphate buffer solution and 
dehydrated in alcohols of increasing concentration 
and embedded in Epon-araldite mixture. The prepa-
rations were contrasted with uranyl acetate and lead 
citrate, and then we prepared semi-thin sections 
were cut 1–2 micron thick and ultra-thin sections of 
200–500 nm. The materials were investigated and 
photographed with an electron microscope JEOL 
JEM-1400 PLUS. 

Results and discussion. We found that at birth 
the rat cervix wall undergoes softening and thicken-
ing in contrast to the body and the uterine horns, 
which are contrary thinner. The changes in uterus 
were caused by reactive changes of muscle tissues 
and extracellular substances. 

The size differences in myocyte population 
were detected during pregnancy and reached 
a maximum at childbirth. Myocyte size in-
creased during pregnancy. The myocytes with 
29,48 ± 4,23 microns length and 9,69 ± 2,74 mi-
crons wide were dominated during late pregnancy. 
The lower uterine segment myometrium myocytes 
have spindle-shaped form with 19,79 ± 4,62 mi-
crons length and 3,75 ± 1,27 microns wide. This 
fact indicates small leyomyocytes presence in cer-
vix sphincter. These cells are regarded as poorly 
differentiated in literature. 

Via electron microscopy there were defi ned 
dark and light smooth myocytes, which were inte-
grated into a single system in mature nulliparous 
rat’s cervix. These cells were contacted with each 
other by no specialized simple contacts, desmo-
somes and slit contacts. 

The number of contacts is increased during 
pregnancy. At birth the diametric opposite reaction 
is observed in sphincter myometrium inner layer. 
The myocytes are isolated and rounded, cell sep-
aration occurs (Fig. 1). The cell membrane forms 
folds – cytoplasmic protrusions (clasmatosis), fol-
lowed by cell cytoplasm separation – clasmacytosis 
(Fig. 2). The number of special purpose organelles 
reduces. The granular endoplasmic reticulum is 
changed. Myocyte protein-synthesizing apparatus 
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is presented with numerous ribosomes, collected in 
the outlet, which composed clasmatosis. 

There is an euchromatin predominance with 
1–2 nucleoli presence in light cell nuclei. Predomi-

nant population by the end of pregnancy and child-
birth are bright myocytes. This fact means the myo-
cytes phenotypic transformation to secretory type. 
At birth cell death is not observed. 

Fig. 1

Fig. 2

Fig. 3
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We can identify leyomyocytes and interstitial 
matrix increase after using monoclonal antibodies to 
smooth muscle actin (Fig. 3). The intercellular sub-
stance changes in childbirth are one of the most im-
portant morphological aspects of cervix “maturation”. 

 Conclusion. We found that during late pregnancy 
and vaginal birth in myometrium inner layer bright 
and hypertrophied small myocytes were dominated. 
Reactive changes in sphincter cervical cells during late 
pregnancy and childbirth can be regarded as a variant 
of differentiation and cell specialization. Clasmacy-
tosis phenomenon, detectable during childbirth con-
tributes to changing the qualitative and quantitative 
composition of the intercellular substance. It prepares 
the cervix for childbirth and also myocytes cytoplasm 
utilization during postmature involution. 

References 
1. House M., Kaplan D.L., Socrate S. Relationships between 

mechanical properties and extracellular matrix constituents of the 
cervical stroma during pregnancy. Semin Perinatol. 2009 Oct;
33 (5): 300–7. doi: 10.1053/j.semperi.2009.06.002. Review. Pub-
Med PMID: 19796726; PubMed Central PMCID: PMC2774809. 

2. Jung H. [Ripening processes of the uterine cervix and 
their signifi cance for parturition]. Z Geburtshilfe Perinatol. 1984 
Jan-Feb; 188 (1):1–6. German. PubMed PMID: 6538726. 

3. Leppert PC. Anatomy and physiology of cervical ripen-
ing. Clin Obstet Gynecol. 1995 Jun; 38 (2): 267–79. Review. 
PubMed PMID: 7554594. 

4. Ludmir J, Sehdev HM. Anatomy and physiology of the 
uterine cervix. Clin ObstetGynecol. 2000 Sep; 43 (3): 433–9. 
Review. PubMed PMID: 10949747. 

5. Myers K., Socrate S., Tzeranis D., House M. Changes 
in the biochemical constituents and morphologic appearance of 
the human cervical stroma during pregnancy. Eur J Obstet Gy-
necol Reprod Biol. 2009 May; 144 Suppl 1: S82-9. doi: 10.1016/j.
ejogrb.2009.02.008. Epub 2009 Mar 7. PubMed PMID: 19303693.

6. Word R.A., Li X.H., Hnat M., Carrick K. Dynamics of 
cervical remodeling during pregnancy and parturition: mecha-
nisms and current concepts. Semin Reprod Med. 2007 Jan; 
25 (1): 69–79. Review. PubMed PMID: 17205425. 

The work is submitted to the International Sci-
entifi c Conference “Fundamental research”, Israel 
(tel Aviv), October, 16–23, 2014, came to the edito-
rial offi ce оn 08.08.2014.

INFLUENCE OF SELENIT OF SODIUM 
ON PHYSICAL EFFICIENCY OF RATS 
IN THE CONDITIONS OF INTENSIVE 

PHYSICAL ACTIVITIES
Kornyakova V.V.

Omsk State Medical Academy, Omsk, 
e-mail: bbk_2007@inbox.ru

The intensive physical activities (PA), hav-
ing accompanied the sports activities, are usually 

being led to the fatigue and sharp decline further 
development in performance. So, it is expect-
ed, that the sodium selenite use, the antioxidant 
properties of which have already been shown by 
us earlier at IA (Kornyakova V.V., Konvay V.D., 
2013), can be increased the intensive physical 
activities (PA). 

The PA have already been modeled on the 
male albino rats, by the forced swimming test 
method with the 10 % load of the body weight (e.g. 
Kornyakova V.V., and et.al., 2007). Then, the rats’ 
swimming has been conducted in the 60 cm deep 
special pool, and with the 28–30 °С water tempera-
ture in it. Thus, the three main groups have already 
been examined: the fi rst one – to the optimal mode 
PA (OA), having swum with the load every other 
day during the fi ve weeks (e.g. 35 days) of the ex-
periment, the second one – with the PA (IA), inten-
sive regime, having swam with the load during the 
fi rst three weeks (e.g. 21 days) of the experiment 
in a day, and the last two weeks (e.g. 14 days) – 
every day, the third one (IA + С) – swam by the 
IA scheme, in the last week of the experiment 
personally received orally sodium selenite at the 
30 mkg/kg body weight before their swimming. 
They, moreover, have measured the rats’ swim-
ming time, jumping numbers, then they have re-
corded the electrocardiogram (ECG) at the end of 
the experiment. 

In addition, it has been found, that rats, having 
subjected to the forced swimming with the load 
in the IA + С mode, have been characterized by 
the increased PA, and the cardiovascular system 
adaptivity to the PA, in comparison with the IA 
group animals. Thus, the rats’ swimming time of 
the IA + C is practically higher up to 116,9 % (e.g. 
Р = 0,001), and the jumping number – by 110,0 % 
(e.g. Р = 0,009), in comparison with the IA group 
animals. It has been experienced the indicator de-
cline of the rats’ stress index of the IA + C group 
for by 30,2 %, in comparison with the IA group 
animals (e.g. P = 0,02) in the heart rate analysis 
(e.g. by R.M. Baevsky). So, all these indices in the 
IA + C group rats have not statistically and signifi -
cantly been differed from the similar parameters in 
the OA group animals. 

The work is submitted to the International Sci-
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