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Abstract

In the following article specific hystochemical features of the fetal ovaries’ structure
from mothers with the physiological pregnancy are considered. All fetals were divided into
subgroups by taking into consideration the term of gestation, as well as main stages of fetal
gonads’ formation and laying. Namely: 21-28 weeks, 29-36 weeks, 37-40 weeks. All fetuses
had died intranatally, as a result of acute uterine-placental circulation. The course of
pregnancy in all cases was psychological, according to appropriate medical documentation. In
the aim of reaching the scientific goal the following research methods were used:
macroscopic, organometric, histological, histochemichal, morphometric, statistical. The
comprehensive study has revealed the following features of the ovaries’ structure, depending
on gestational term: weight, length, thickness, width and volume of the ovaries were reaching
their minimum levels in case of fetuses with a gestational age of 21-28 weeks, while the
maximum one was reached in case of fetuses on 37-42 weeks of gestation. All gonads are
represented by cortical and cerebral matter, with the constant ratio despite of different
gestational term. According to the growth of pregnancy term the number of germ cells
decreases, while the number of apoptotically altered forms oppositely increases. Primarily it is

because of the psychological cells’ death during ovarian formation.
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The follicular component at all stages of gestation is represented by primordial and
primary follicles; at the 37-40 weeks though the atretic forms and cystically altered specimens
are appearing. Moreover, in accordance with the growth of the pregnancy term, the number of
primordial follicles decreases, while oppositely, the number of primary ones increases. The
aforementioned changes lead to the decrease in the relative volume of follicular tissue and to
the increase of the relative volume of the interstitial component. By the following
histochemical methods (Felgen-Rossenbeck reaction, Brache reaction, Schiff-reaction) an
increase in the functional activity of the fetal ovaries was revealed, by reaching its maximum
point during gestation of the 37-40 weeks. The aforementioned features correspond with
gestational terms as well as with stages of the ovarian development of the fetus. That is why
they could be used as a control group during leading a research on characteristical features of
fetal gonads structure of fetuses from mothers with complicated pregnancies.

Key words: fetus; physiological pregnancy; ovary; follicle; ontogenesis.

I'icToximiuHi ocob.1uBOCTI 0y10BM A€YHUKIB IJIOAIB Y Pi3Hi cTPOKHM recraiii Bix marepis

i3 QiziosoriuHoI0 BariTHicTIO

B. O. Iloasicumii, JI. C. KynpissHoBa

MixkHapoaHuii rymMmaHiTapHuii yHiBepcuteT, Onecbknii MeIu4HuH iHCTHTYT, M. O1eca

B craTTi mocmimpkeHo TicTOXiMiuH1 0COOIMBOCTI OYJIOBU SIEYHUKIB IUIOIB Bl MaTepiB
13 (i310JI0T1UHOIO BariTHiCTIO. Bel mioau O0ymno moauieHo Ha miArpyny BiAMOBITHO O CTPOKY
recraiii Ta OCHOBHUX eTamiB 3akiajgku 1 ¢opMmyBaHHS (erampbHUX roHaa. A came: 21-28
THxkHIB, 29-36 TwkHi Ta 37-40 TwxkHIB. Bcl mimoau 3aruHyiaM IHTpaHATaJbHO BHACHTIIOK
TrOCTPOro TMOPYIICHHS MAaTKOBO-IUIAllEHTapHOro KpoBooOiry. Ilepebir BariTHOCTI y BCIX
Bumnajakax OyB (i310JOTTYHUM 3a JAaHUMH MEIWYHOi JOoKyMeHTarii. JlJis MOCSTHEeHHS MEeTH
OyJI0 BHKOPHCTAHO HACTYMHI METOIHM JOCIHIIKEHHS: MaKpPOCKOIIYHUNA, OpraHOMETPUYHH,
riCTOJIOTIYHUHN,  TICTOXIMIUHMM,  MopdomerpuuHuii,  cratuctuyHuil.  Kommiekche
JOCTIPKEHHSI JTO3BOJIMJIO BUSBUTHU HACTYIHI OCOONMBOCTI OYyAOBH S€YHHKIB 3alI€KHO BiJ
CTPOKY TecTallii: MOKa3HUKU MAcH, JOBKUHU, TOBIIWHU, IIUPUHU Ta 00’ €MY SE€YHHKIB CSATaTH
MIHIMAJIbHUX 3HAu€Hb Y IUIONIB 31 CTpOKOM rectamii 21-28 THXHIB, MakCUMaJbHUX — Y
tepMiH recrauii 37-40 TwxkHiB. Bci roHagM mnpeacTaBieHI KOPKOBOIO Ta MO3KOBOIO

PEUOBHHOIO, CHIBBIIHOIIEHHS SKHUX HE3aJIeKHO BII TEpMIiHY TrecTalii csArae MOCTIHHUX
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3Ha4eHb. BIANMOBIAHO 110 3pOCTaHHS TEPMIHY BariTHOCTI KUIBKICTh CTAaTE€BUX KIITHH
3HWKYETBCS, a arnonTo3HO 3MiHeHMX (opM, HaBmaku, 30uTeIIyeThes. lLle oOymosiene,
Hacammepes,, (i3i0NOTIYHO 3aru0eITi0  KITHH IMiJf Yac CTAHOBJICHHS SIEYHHKIB.
@oMiKyISIpHUI KOMIIOHEHT Yy BCi TEPMIHM TecTallii MpeICTaBICHUH NPUMOPIIATbHUMU Ta
nepBUHHUMH (orikynamu; Ha TepMiHi 37-40 TWKHIB 3'IBISIOTHCS arpeTWyHi ¢GopMu Ta
KHACTO3HO 3MiHEHI ek3eMIuripu. [IpudoMy, BIiAIIOBIAHO 1O 3pOCTaHHS TEPMIHY BariTHOCTI
KUTBKICTh PUMOPAIATBHUX (POTIKYITIB 3MEHIIIYETHCS, a IIEPBUHHUX — 30UThIIyeThCS. Onrcani
3MIHU NPU3BOJATH /10 3HWKEHHS MOKAa3HUKIB BIIHOCHOTO 00’eMy (POIKYJIApHOI TKAHUHU Ta
MIABUIIEHHS BIIHOCHOIO 00’€My IHTEPCTULIAJBHOTO KOMIOHEHTY. ['ICTOXIMIYHUMU
Metonamu (peakiisi Penprena — Pocenbeka, peaxiis bpame, [IINMK-peakiiisi) BcTraHOBIEHO
MIZABUIIEHHS (PYHKI[IOHAJIbHOT aKTUBHOCTI SIEYHUKIB IUIOAIB, SKa CATa€ MaKCUMYMY Yy TEPMIH
recranii 37-40 TmwkHiB. OnmcaHi 0COONMBOCTI BiIOBINAIOTH CTPOKY TecTallii Ta erarmam
PO3BUTKY SIEYHUKIB IJIOJIIB, TOMY MOXYTh OYTH BUKOPHUCTaHI B SKOCTI IPYNU KOHTPOJIIO ITiJ
yac BMBYCHHs 0coOMMBOCTeN Oy/moBH (peTasbHUX TOHAJ TUIOJIB Bil MaTepiB 3 YCKIIAIHEHOIO
BAariTHICTIO.

Kuarouosi cioBa: miia; ¢iziosoriyna BariTHicTh; s€4HUK; QOJIIKYJI; OHTOTeHe3.

The revelance of the topic is prescribed, first of all, by the lack of clear criateria of
fetuses’ ovarian maturity on different terms of gestation. Secondly, by the ever-increasing
number of pathological states of the gonads, that are developing during in utero fetal
existance and lead as a result to formation of primary infertility [1, 2, 3]. More and more
often, there is a question postulated about unidirectional endocrine pathology of the mother
and fetus, which is manifested by the polygrandular endocrinopathy, regardless of the
etiological factors, that had led to it [3, 4, 8]. The variety of the viral infection, chronical
diseases, the use of medical treatment in the aim of preserving pregnancy likewise other
factors are contributing to the death of the eggs due to apoptosis in the ovaries of fetus [7].
Moreover, the adverse conditions have also a negative influence on development and stability
of the fetal uterus and fallopian tubes, what leads to delay in formation of the reproductive
system in general, as well as complicates significantly as diagnostical, likewise therapeutic
measures in the future [9, 10]. By not taking into account characteristic features of the female
genital organs’ organogenesis in case of fetuses, gynecologists become more and more often
powerless towards finding out solutions in the sphere of treatment and restore of the
reproductive function [6, 9]. Despite everything, what was mentioned above, currently there is

no clear understanding of histochemical features of the fetuses’ ovaries structure in different
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stages of the in utero fetus’ development.

The study materials were 15 ovaries of fetuses with the gestational age of 21-28
weeks, 15 gonads of fetuses with the gestational term of 29-36 weeks, as well as 20 ovaries
from fetuses with the gestational term of 37-40 weeks.

All fetuses had died intranatally during childbirth due to the acute utero-placental
circulation (detachment of the normally located placenta, as well as umbilical cord
pathology).

The mothers of the study groups were healthy according to the medical
documentation.

The fetuses were divided into three groups according to the gestational terms, that are
coinciding with main terms of implementing and formation of the fetal ovaries.

Research methods: macroscopic, organometric, histological, histochemical,
morphometric, statistical.

After removal organs were examined, as well as main sizes of the fetal gonads were
measured. From every ovary there were 2-3 pieces cut so, that all layers of the organs could
be on a section. The material was fixed in a neutral formalin buffer solution in the aim of
reducing the effect on tissues. Afterwards it was performed on alcohols of increasing
concentration. In 24-48 hours the material was filled with paraffin [12]. From the
manufactured blocks there were 2-3 section made with a thickness of 3-5 um, as well as it
was stained by the histological (by hematoxylin and eosin) as well as histochemical methods
(the Brache method, the Folgen-Rossenbeck method, the Schiff reaction).

In the aim of staining by histochemical methods pieces of tissues were fixed in the
Carnois fluid (6 parts of an absolute ethanol, 3 parts of the chloroform, 1 part of the glacial
acetic acid), which was prepared directly before the ovaries’ fixation. At the end, the
specimens were transferred to an absolute alcohol and were filled with paraffin.

In order to determine relative volumes of the main stractural components of the
fetuses’ ovaries the sections were studied by morphometric methods.

The data was processed statistically on the personal computer by using following
statistical packages ,,Excell for Windows”, ,,Statistica 7.0. for Windows”, ,,SigmaStat 3.1. for
Windows” 1 [13].

The results of the resarch. The ovaries of fetuses with a gestational age of 21-28
weeks were located in the side wall of the pelvis horizontally. On a gestational term of 29-36
as well 37-40 weeks the ovaries are above, surrounded laterally and medially by the part of

the fallopian tube. The tubular end of the ovary was adjacent to the parietal leaf of the
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peritoneum, the mecentric end of the gonad was attached to the broad ligament of the uterus.

The free end of the ovary hung down to the pelvic cavity.

The shape of the left gonad is oblong-oval, the right one is rounded. Microscopically,

the ovaries are whitish with a bumpy surface. The gonad tissue is pink in the section,

homogeneous. The right ovary is larger, than the left one. The average organometric

parameters of the fetal gonads on different stages of gestation are provided in the Table 1.

Table 1 - The organometric indexes of fetal ovaries in case of fetuses on different

gestational terms

Gestational The ovary The ovary The ovary The ovary The relative
term weight, kg lenght, m width, m thickness, m | volume of the
x 1073 X107 x 107 x 1072 ovary, m?
21-28 weeks | 1,89+0,02 1,85+0,03 1,78+0,06 1,31+0,02 0,039+0,001
29-36 weeks | 2,85+0,07 2,34+0,08 2,17+0,07 1,3440,04 | 0,067+0,002
37-40 weeks | 3,06%0,11 2,59+0,09 2,45+0,08 1,48+0,05 | 0,090+0,003
Note. p<0,05

The data in the Table 1 are showing a moderate increase of the organometric indexes
of fetal gonads, that were provided, according to the gestational term. Moreover, the
minimum indexes are corresponding with fetuses’ ovaries with a gestational term of 21-28
weeks, while the maximum ones are corresponding with fetuses’ organs with a gestational
term of 37-40 weeks.

All organs are covered with a protein shell, the thickness indexes of which are
generally reaching:
24,67+0,26x107> m , in a gestational term of 29-36 weeks — 26,73+0,32x107> m, on the 37-40

weeks of the in utero development — 22,68+0,29x107* m. The structure of the protein shell is

in case of fetuses with a gestational age of 21-28 weeks —

presented mostly by collagen fibers, which are staining in red-pink color by picrofuxin by van
Gieson.

The germ cells in a form of clusters and islets are located under the protein shell. A
part of cells are with degeneration phenomenon or in a condition of apoptosis. The average
values of a general number of the germ cells, as well as apoptotically altered forms in case of

fetuses in different gestational terms are presented in a Table 2.

250




Table 2 - The indexes of number of germ cells, as well as its apoptotically altered

forms in case of fetuses’ ovaries in different gestational terms

Gestational term The number of germ cells, The number of apoptotically
specimens in sight altered forms, %
21-28 weeks 44,89+1,06 38,8+1,36
29-36 weeks 18,94+0,67 31,64+1,12
37-40 weeks 15,29+0,54 35,30+1,23
Note. p<0,05

According to the Table 2, the number of germ cells decreases by a gestational term,
while the number of apoptotically altered forms increases. Moreover, the maximum number
of germ cells could be noticed in case of fetuses’ gonads with a gestational term of 21-28
weeks, while the minimum indexes are observed in case of fetuses’ ovaries with a gestational
age of 37-40 weeks. From the point of view of indexes of the apoptotically altered forms,
there is another tendency. Namely: the indexes reach their maximum in a gestational term of
21-28 weeks, while the mimimum one is reached in case of fetuses with a gestational term of
29-40 weeks.

All organs are represented by the cortical and cerebral substance, the border between
which is unclear in case of fetuses with a gestatioal term of 21-28 weeks; is clear in case of
fetuses with a gestational term from 29 to 40 weeks. The relative volumes of the cortical and
cerebral substances reach on average: in case of fetuses with a gestational term of 21-28
weeks: 61,2+2,14 % and 38,8+£2,25 %; in a gestational term of 29-36 weeks: 61,57+£2,12 %
and 38,43+1,38 %; in a period of 37-40 weeks of the in utero development: 61,12+2,10 % and
38,88+1,41 % relatively.

In a cortical layer of all fetuses we could recognize primordial and primary follicles,
that are surrounded by connective tissue. Primordial follicles are represented by an oocyte,
which is surrounded by squamous epitheliocytes and connective tissue membrane. Primary
follicles consist of the oocyte and the cubic follicular epithelial cells.

On the gestational term of 29-40 weeks primordial follicles contain one oocyte, the
nucleus of which is situated in the center and is filled with euchromatin. Flattened
folliculocytes with eosinophilic cytoplasm are located around the oocyte. Primary follicles are
represented by a growing oocyte, around of which there is a transparent zone of several layers

of cubic folliculocytes and a basement membrane.
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In ovaries of fetuses with a gestational term of 37-40 weeks primary follicles are
represented by a rounded oocyte, which is surrounded by a cubic follicular epithelium. The
nuclei of oocytes are larger, that in case primordial follicles, they are also satured by
euchromatin and contain a large number of nucleoli; the karyolemma is clearly contoured.
There are also follicles on different stages of development, even to the cavity ones, that could
be noticed. In the cells of the follicular epithelium of such forms there are mitoses, as well as
vacuolation and lysis of the cytoplasm, that are taking place. The final stage of these forms of
follicles’ development is atresia or cystic degeneration.

The indexes of follicles’ number in ovaries of fetuses on different gestational terms are
provided in the Table 3.

Table 3 - The indexes of follicles’ number in the ovaries of fetuses on different

gestational terms, specimens in sight

Gestational term Primordial follicles Primary follicles
21-28 weeks 31,63+1,11 35,70+0,02
29-36 weeks 28,07+0,98 36,01+0,21
37-40 weeks 24,25+0,49 38,17+0,36

Note. p<0,05

Thus, we could come up with a solution, that by increasing of a pregnancy term the
number of primordial follicles decreases, while the number of primary ones, oppositely,
increases. What is more, in the ovaries of fetuses with a gestational term of 37-40 weeks, the
atretic and cystically atered follicles are appearing.

The gonads of all fetuses are represented by an interstitial and follicular tissue. The
average indexes of relative volumes of main strucutral components of ovaries are presented in
the Table 4.

The indexes in the Table 4 are disclosing the fact of increasing of relative volume of
an interstitial tissue, as well as decreasing the relative volume of the follicular tissue in
gonads of fetuses on terms from the 21st to the 40th weeks of in utero fetus’ development.

The intensity of reaction towards DNP and RNP, in case of germ cells of fetal ovaries,
was postulated by the histochemical methods. The average results are presented in Tables 5, 6
and 7.
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Table 4 - The indexes of relative volumes of the main structural components of

fetuses’ ovaries on different gestational terms, %

Gestational term Interstitial tissue Follicular tissue
21-28 weeks 26,4+0,61 73,612,54
29-36 weeks 29,60+1,03 70,41+2,46
37-40 weeks 32,82+1,15 67,28+2,35

Note. p<0,05

Table 5 - The indexes of an optical density of DNP and RNP in strucutral elements

of fetuses’ ovaries in gestational term of 21-28 weeks

The structure of The optical density of DNP in | The optical density of RNP
ovary the cells’ nuclei in the cells’ cytoplasm
Germ cells 0,193+0,007 0,171+0,006
Primordial follicles 0,201+0,007 0,194+0,007
Primary follicles 0,179+0,006 0,157+0,005
Stroma cells 0,185+0,006 0,127+0,005
Note. p<0,05

Ta6auusn 6 - The indexes of an optical density of DNP and RNP in structural

elements of the fetuses’ ovaries in gestational term of 29-36 weeks

The structure of ovary

The optical density of DNP in

The optical density of RNP in

cells’ nuclei cytoplasm
Germ cells 0,198+0,007 0,171+0,006
Genital strands 0,186+0,006 0,171+0,006
Primordial follicles 0,202+0,007 0,194+0,007
Primary follicles 0,204+0,007 0,179+0,006
Stroma cells 0,185+0,006 0,127+0,005
Note. p<0,05
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Table 7 - The indexes of an optical density of DNP and RNP in strucutral elements

of the fetuses’ ovaries in gestational term of 37-40 weeks

The structure of ovary The optical density of DNP in | The optical density of RNP in
the cells’ nuclei cytoplasm
Germ cells 0,167+0,006 0,191+0,007
Genital strands 0,164+0,006 0,158+0,005
Primordial follicles 0,184+0,007 0,164+0,007
Primary follicles 0,212+0,008 0,181+0,007
Growing follicles 0,251+0,009 0,199+0,007
Stroma cells 0,166+0,006 0,145+0,005

Note. p<0,05

The Felgen-Rossenbeck staining revealed an intensive reaction in the integumentary
epithelium’ cells’ nuclei of fetal gonads, in cells of the genital strands, as well as in the nuclei
of cells of the follicular epithelium of primordial and primary follicles. Moreover, the
intensity is growing relatively to the gestational term. Namely: it reaches its minimum in case
of fetuses’” ovaries with a gestational term of 21-28 weeks, while the maximum is reached in
case of fetuses’ gonads with a term of 37-40 weeks.

The treatment of specimens by the Brache method has revealed an intensive red color
in the nuclei of folliculocytes of primary and primordial follicles, as well as a moderate
staining in the cytoplasm of germ cells and stroma cells. Moreover, there is the same tendency
of increasing intensity of staining, like one, which was revealed by staining according to
Felgen-Rossenbeck method: there is an increase of the reaction intensity relatively to increase
of the gestational term.

The intensive Schiff-reaction was observed in basement membranes of the follicular
epithelium of primordial and primary follicles, as well as in the stroma of the organ’s cortical
layer. The maximum reaction takes place in case of fetuses’ ovaries with the gestational term
of 37-40 weeks, while the mimimum one takes place in case of fetuses’ organs with the
gestational term of 21-28 weeks.

The morpho-functional and histochemical features of the fetuses’ ovaries structure
from mother with a physiological pregnancy in different gestational terms are corresponding
with physiological norm [5, 11]. Depending on change of the main indexes, all fetuses were

divided into groups relatively to the gestational terms, as well as stabilization of functional
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activity of the fetal gonads [14, 15]. Namely: 21-28 weeks, 29-36 weeks and 37-40 weeks.
Despite of gestational terms, all ovaries were respresented by cortical and cerebral substance,
the ratio of which is approximately the same in all terms of in utero development, but the
relative volume of the cortical substance prevails towards one of the cerebral substance. The
main organometric indexes of fetal gonads are increasing relatively to the gestational term,
which is determined by the fetus’ growth and increase of relative volumes of the organs’
functional elements [7, 9]. The follicular element is represented mostly by primordial and
primary follicles in gestational terms of 21-36 weeks. In 37-40 weeks the atretic and
cystically altered forms are appearing, what becomes a manifestation of a functional
maturation of fetal gonads [3, 10].

Moreover, the index of maturation and stabilization of the fetuses’ ovaries as
endocrine organ is decrease of a relative volume of follicular tissue and increase of the index
of relative volume of interstitial tissue [7, 8]. These changes are determined also by increase
of number of apoptotically altered formes on the background of decrease of general percent of
the germ cells [12, 15]. The indexes of ovaries’ functional activity were assessed by
histochemical methods: Felgen-Rossenbeck, Brache and Schiff-reaction. By evaluation of
these reaction the same reaction of their change takes place: the minimum indexes are
corresponding with fetuses with a gestational term of 21-28 weeks, while the maximum ones
are corresponding with 37-40 weeks of in utero development.

Thus, the histochemical features of the fetuses’ ovaries development from mothers
with physiological pregnancy, which were described in the current article, are corresonding to
main stages of fetal gonads’ stabilization, as well as are indicating a harmonious development

of the fetuses’ development in study groups.

Conclusions

1. The organometric indexes of ovaries, as well as thicknesses of the protein shell
of fetuses’ gonads from mothers with physiological pregnancy are changing in proportion to
the gestational term as well as reaching its maximum in a term of 37-40 weeks.

2. The number of germ cells is decreasing by the pregnancy term’ growth, which
is determined by increasing index of apoptotically altered forms.

3. In the follicular apparatus a prevalence of primary and primordical follicles in
all gestational terms could be noticed, as well as an appearance of tertiary and cystically
altered forms in the fetuses’ ovaries with a gestational term of 37-40 weeks.

4. The decrease number of germ cells and individual forms of follicles is
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contributing to decrease of the relative volume of follicular tissue in a period of 37-40 weeks
on the background of increase of relative volume of an interstitial component.

5. The functional activity of fetal gonads with its minimum indexes relatively to
gestational term of 21-28 weeks, as well as its maximum indexes relatively to gestational term
of 37-40 weeks were assessed by the histochemical methods.

6. The histochemical features of the fetuses’ ovaries structure in different
gestational terms, that were described in a current article, could be applied during leading a
study on such features towards fetuses from mothers with complicated pregnancy.

The perspective of future research: the postulation of immunohistochemical features
of the fetuses’ ovaries strucuture from healthy mothers in different gestational terms; study on
histochemical and immunohistochemical features of the fetuses’ ovaries structure from
mothers, whose pregnancy was complicated by preeclampsia of different stage of severity, as

well as chronic infection of lower genital tract.
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