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Immunohistological features of the collagen formation in ovaries of fetuses from

mothers with a physiological pregnancy on different gestational terms
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Abstract

The comprehensive study on the fetal ovaries allowed us to disclose main features of
the collagen synthesis in different organ’s components relatively to the gestational term of
fetus. We have studied the ovaries’ structure in case of fetuses, who died both antenatally and
intranatally. The mothers of fetuses, according to the medical documentation, were healthy.
As a reason of the fetuses death we can name an acute violation of the utero-placental as well
as placental-fetal circulation. According to the specific features of the organs’ development,
all fetuses were divided into groups: 21-28 weeks, 29-36 weeks, 37-40 weeks. The research
methods: macroscopic, morphometric, histological, immunohistochemical, statistical.

We have described a histological structure of the ovaries as well as we have
postulated, that this structure corresponds completely with the physiological norm in every
term of gestation. By applying the immunohistochemical method we have postulated, that the
collagen of the I type prevails in the collagen structure of the connective tissue of fetal organs.
It is manifested as an intensive glow. As the same time, the collagen of the 11l type is

manifested as the small foci of moderate intensity. There are two types of collagens in the
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walls of blood vessels: IV and 111 ones. Moreover, we can preferably notice the collagen of
the IV type. The collagen of the Il type, at the same time, is manifested by foci with a low
intensity of glow. All specific features of the collagen formation in the structure of the
connective tissue, that were described above, are the same with ones which are corresponding
with the physiological norm. The histological and immunohistochemical features of the
ovaries’ structure, in case of fetuses from the study groups, could be applied as a comparison
in a study on the organs’ structure in case of fetuses from mothers with a complicated
pregnancy.
Key words: fetus; pregnancy; ovary; blood vessel; connective tissue; collagen.

ImyHoricroxiMiuHi 0c00J1MBOCTI KOJIareHOYTBOPEHHS B IEYHUKAX IJIOAIB Bil MaTepiB 3

¢iziooriunoro BariTHicTIo y pi3Hi nepiogu recrauii

JI. C. KynpisinoBa, C. A. IBaHueHKO

Mi:xkHapoaHuil rymMaHiTapHuii YHiBepcuTeT, Onecbkuili MeaIn4Huid iHCTHTYT, M. Of1eca,

Ykpaina

KoMmiiekcHe  mOCiimKeHHS S€YHHKIB IUIOAIB  JO3BOJWJIO BHSBUTH OCHOBHI
0COOJIMBOCTI CHHTE3Y KOJIar€HIB B PI3HUX KOMIIOHEHTaX OpraHy 3ajeXHO BiJl CTPOKY recrarii
w10/1a. BuB4anu cTpyKTypy S€4YHUKIB IJI0/11B, 10 3aTMHYJIU aHTEHATaJIbHO Ta IHTPaHATAIbHO.
Marepi mioAiB, BIAMOBIAHO 0 MEIWYHOI JOKyMeHTaIlli, Oymu 310poBi. [Ipuunnotro 3arubeni
IJI0JIB OyJO TOCTpe MOPYLIEHHS MAaTKOBO-IIAIICHTAPHOIO Ta IUIALEHTapHO — IUIOJAOBOTO
KpoB0ooOiry. BiamoigHo 1o ocoOnuBocTel OyA0BH OpraHiB, BCi IJI0AU OYy/IO MOALICHO Ha
rpymu: 21-28 twxkuiB, 29-36 TwkHIB Ta 37-40 TkHIB. MeToau  AOCHIKEHHS:
MaKpOCKOMIYHUI, MOp(HO METPUUHUMN, TICTOJIIOTTYHUH, IMyHOTICTOXIMIYHUI Ta CTATUCTUYHUM.
OmnucaHo ricTojoriuny OyJ0BY S€YHHKIB IJI0/IIB Ta MOKa3aHO, 1110 BOHA TIOBHICTIO BiANOBiAae
¢131070TTYHIA  HOPMI Il KOKHOTO TMepiogy rectamii. IMyHOTICTOXIMIYHUM METOJOM
BCTAQHOBJICHO, III0 B CTPYKTYypi KOJIareHy CIIOJIYYHOi TKAaHWHU OPraHiB IUIOAIB MPEBAIOE
konareH | Tuny. BiH BUSBIIS€ThCS Y BUTJISII IHTEHCUBHOTO CBITIHHA. B Toi 4ac sik koyiareH
III Tumy BHU3HAUAETHCA MAJIMMHU OCEpeAKaMM IOMIPHOi IHTEHCHUBHOCTI. B CTiHKax cyauH
MaroTh Micue Ba TMnu kojareHis: IV Ta III. [Ipuuomy nepeBakxHO BU3HA4a€eThes KojareH IV
tuny. Konaren III Bu3HauaeTbcs y BUTIIAAI OCepeAKiB HU3bKOI IHTEHCHUBHOCTI CBITIHHS.

Omnwucani 0CcOOGIMBOCTI YTBOPEHHS KOJAreHiB B CTPYKTYpi CHOJYYHOI TKAaHWHHU Ta CTIHKax
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CyIWH BINNOBiNAa€E TaKuM, IO BiXNOBiNalOTh (iziosnoriynii Hopmi. ['icrosoriuni Ta
IMYHOTICTOXIMI4H1 0COOIMBOCTI OYJJOBH S€YHUKIB IJIOIB JOCTIKYBAaHUX TPYIl MOXKYTh OYTH
BUKOPUCTaHI B SIKOCTI MOPIBHSHHS TPU BHBUEHHI OyJOBM OpraHiB IUIOZIB BiJ MaTepiB 3
YCKJIQIHEHOIO BariTHICTIO.

KurouoBi cioBa: mJjia; BariTHiCTb, SEYHMK; CYAMHA; CHOJYYHA TKAHUHA,

KOJIareH.

Introduction. The ovaries are the leading organs, which are coordinating an activity
of the female reproductive systeme [1, 2]. First of all, it is related to the hormonal activity of
organs, which is regulating the development, stabilizations as well as functional activity of the
uterus and fallopian tubes [2, 3]. Due to the ovaries’ functional activity there is a functioning
in the endometrium as well as in the mucous membrane of fallopian tubes. It is well-known,
that the implementation of the ovaries begins in the early stages of the fetus development, and
is completed up to the period of childbirth [4, 5]. Moreover, the pools of eggs, which are
being formed during the fetal period of development, are stable and cannot be renewed in the
subsequent ontogenesis of the female organism [6, 7]. Thus, the stabilization of germinal
function of ovaries, that determines the main function of the female organism - childbirth,
occurs in utero [8, 9, 10]. It will be reasonable to assume, that under the condition of the
influence of pregnancy’s pathology, some violations in the implementation and formation of
the fetal gonads could take place. However, in the aim of postulating changes in the structure
of ovaries, we have to provide a clear description of histological and immunohistological
features of the ovaries’ structure in case of fetuses from mothers with a physiological
pregnancy. On the current stage of the medical science’ development the physiological
structure of fetal gonads on different terms of gestation has not been studied yet. That is why
the aforementioned issue became the aim of our current study.

The aim of the research: to disclose main features of the collagen formation in
ovaries of fetuses from healthy mothers on different stages of the fetal development.

The study material: as the study material we have taken fetal ovaries. During the
observative histological research it was postulated, that depending on structure features, all
cases are supposed to be divided according to the gestational term: 21-28 weeks, 29-36
weeks, 37-40 weeks. According to those terms, we have provided divisions towards the study
material. The total number of cases was 54. All fetuses have died intranatally and antenatally,
as a result of an acute disorders in utero-placental and placental-fetal circulation. The mothers

of fetuses were healthy, according to the medical documentation.
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The research methods: organometric, morphometric, histological,
immunohistochemical and statistical. After the microscopic research as well as measuring the
main organs’ parameters, we have cut 3 slices from each ovary for histological and
immunohistochemical research so that all components could be put into the specimen. The
material has been treated by an alcohol of incresing concentration and then had been put into
the paraffin. We made 5-7 sections from blocks 3-5 pum thick, as well as it has been stained by
histological (hematoxulin and eosin) and immunohistochemical methods (by applying MCAT
to collagens of the I, 111 and IV types).

The study on specimens has been delievered by applying Olympus BX-41 microscope
with the use of Olympus Db-soft software (Version 3:1) [11, 12]. The immunohistochemical
study has been carried with an application of the direct Koons method in the M.Brosman
modification (1979) with an application of MCAT to collagens of the I, 11l and IV types
(Chemicon International Inc., Temecula California), as well as with peroxidase method
[13,14].

The statical data processing was performed on a personal computer using statistical
packages ,.Excell for Windows”, ,Statistica 7.0. for Windows”, ,SigmaStat 3.1. for
Windows”1 [15]. The verification of the distribution for compliance with the Gauss’ law was
performed using the Shapiro-Wilk or 2 Pearson criteria [15].

Research results and its discussion: According to the gestational term of the ovaries
their location and shape were different. Thus, in case of the gestational term of 21-28 weeks,
ovaries were located near the side wall of the pelvis horizontally, their shape of the right one
was traiangular, flattened, while the left one was oblong and oval. In case of fetuses with a
gestational term of 29-36 weeks, the location of the organs was similar to the ones on the
gestational term of 21-28 weeks, while the gonads’ shape was oval or ribbon-like. In case of
the gestational term of 37-40 weeks the ovaries were located near the lateral wall of the pelvis
longitudinally, the shape of gonads was oval, rounded or triangular-prismatic.
Macroscopically, all gonads were bluish-white with a smooth surface. The tissue on a section
was grayish-pink, with homogeneous structure. The size of the right ovary prevailed in all
cases comparing to the size of the left one. Main organometric indexes of gonads on different
gestational terms are provided in the Table 1.

The data from the Table 1 reveals an increase of organometric indexes of fetal organs

with an increase of the gestational term.
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Table 1

Organometric indexes of the fetal ovaries on different gestational terms

Gestational | The ovary’s The ovary’s | The ovary’s | The ovary’s | The ovary’s
term weight, kg lenght, m width, m thickness, m | volume, m?

21-28 1,89+0,02 1,85+0,03 1,78+0,06 1,31+0,02x | 0,039+0,001

weeks x1073 x1072 x1072 1072

29-36 2,85+0,07 2,34+0,08 2,17+£0,07 1,34+0,04x | 0,067+0,002*

weeks x1073 * x1072 * x1072* 1072*

37-40 3,06+0,11 2,59+0,09 2,45+0,08 1,48+0,05x | 0,090+0,003*

weeks x1073 * x1072 * x1072* 1072*

* Note p<0,05

All gonads were covered with a protein shell, with a structure represented by thin
collagen fibers. Under the protein shell there are germ cells, collected into the lusters, forming
islets. Some germ cells are apoptotically altered.

The average number of germ cells as well as their apoptotically altered forms is
provided in the Table 2.

Table 2
An average number of germ cells as well as their apoptotically altered forms in the fetal

ovaries on different gestational terms

Gestational term Number of germ cells (specimens | Number of apoptotically altered
in the sight) forms/ %
21-28 weeks 44,89+1,06 22,72+0,80
29-36 weeks 21,48+0,77 * 27,65+0,80 *
37-40 weeks 18,94+0,67 * 31,64+1,12 *

*Note p<0,05

By analyzing the data from the Table 2, we can come up with a conclusion, that the
number of germ cells is decreasing relatively to the growth of the gestational term, while the
number of apoptotically altered forms is growing under the same conditions.

All ovaries are represented by cortical and cerebral substance, while the border
between them: in case of the gestational term of 21-28 weeks is conditional, and on the
subsequent gestational terms is clear. In all cases the cortical substance prevails relatively to
the cerebral one. On the gestational term of 21-28 weeks the cortical layer is represented by

primordial and primary follicles. Primordial follicles contain an oocyte, which is surrounded
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by squamous epithelial cells and connective tissue. Primary follicles are represented by an
oocyte, which is surrounded by the follicle epithelium cells. The nuclei in primary oocytes are
stained more intensively comparing to ones in case of primordial follicles.

In case of fetuses with a gestational term of 29-36 weeks, primordial follicles are
represented by an oocyte, with a nucleus containing euchromatin and which is surrounded by
folliculocytes. Primary follicles contain a growing oocyte, with a transparent zone of couple
of layers of cubic folliculocytes and a basal membrane all around.

In case of gonads of fetuses with a gestational term of 37-40 weeksthe primordial
follicles with a normal structure as well as on various stages of atresia are appearing. Nuclei
in the altered follicles contain oocyte with a low euchromatin content, surrounded by flattened
folliculocytes. The oocytes in the primary follicles are surrounded by a follicle epithelium and
contain a large number of nucleoli. There are also few primary follicles on different stage of
development, single of them have a cavity, atresia phenomena or cystic degeneration.

By applying the immunohistochemical method with MCAT to collagens of main types
we have postulated that in the structure of basal membrane of primordial follicles the collagen
of the IV type prevailed as a linear glow of a moderate intensity. In the meanwhile, the
collagen of the Il type is represented by separate small centers with a decreased glow
intensity. The average indexes of glow of the collagen of the IV and Il types in the fetal
ovaries on different stages of pregnancy are represented in the Table 3.

Table 3
The indexes of glow intensity of the collagen of the IV and 111 types in basal membranes

of ovaries’ follicles in case of fetuses with different gestational terms (conv.un.opt.dens.)

Gestational term Glow intensity of the collagen of | Glow intensity of the collagen of
the 1V type the 111 type
21-28 weeks 1,5740,05 0,42+0,01
29-36 weeks 1,63+0,06 * 0,48+0,02 *
37-40 weeks 1,67+0,06 0,52+0,02

* Note p<0,05

The data, which was provided in the Table 3 is revealing a prevalence of the collagen
of the IV type in the structure of basal membranes of primordial follicles. Moreover, there is
direct clear connection between glow intensity of this collagen’s type from one side, and the

gestational term of fetus from another one.
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By applying the peroxidase method we have presented the following reaction’s
intensity in the basal membranes of follicles: on the gestational term of 21-28 weeks - the
collagen of the IV type - overreaction (+++); the collagen of the 11l type - moderate reaction
(++); on the gestational term of 29-36 weeks as well as 37-40 weeks: the collagen of the IV
type - overreaction (+++), the collagen of the Il type - weak reaction (+). By taking into
account the aforementioned data we could come up with a following conclusion: from 21st to
the 40th weeks of pregnancy, in case of fetuses, there is a maturing of the main collagens’
types with a subsequent prevalence of the mature collagen of the IV type.

The cerebral layer is narrow, concentrated in the area of organ’s gates in all cases. The
cellular elements have chaotic orientation and are represented by elastic fibers, a small
number of muscular elements as well as by the connective tissue. The arteries and veins of
gonads are located in the cerebral substance.

In the structure of connective tissue of main structural components of ovaries we could
define the collagens of the I and 111 types. Moreover, if the collagen of the I type is presented
a linear intensive glow, the collagen of the Il type is represented by separate areas of
moderate intensity though. The indexes of glow of the colllagens of the I and Il type in a
structure of connective tissue are provided in the Table 4.

Table 4
The indexes of glow intensity of the collagens of the | and 111 types in the structure of

connective tissue of fetal ovaries on different terms of gestation (conv.un.opt.dens.)

Gestational term Intensity of glow of the collagen | Intensity of glow of the collagen
of the I type of the 111 type
21-28 weeks 3,78+0,13 2,64+0,09
29-36 weeks 4,12+0,17 * 2,14+0,08 *
37-40 weeks 4,48+0,16 * 1,9240,07 *

* Note p<0,05

The data from the Table 4 reveals a clear increase of the glow intensity in case of the
collagen of the | type as well as its decrease in case of the collagen of the Il type relatively to
the growth of the gestational term.

By applying the peroxidase method in all cases we have postulated the intensive
reaction towards the colagen of the | type (+++) as well as moderate one in case of the

collagen of the 111 type (+) in the structure of connective tissue.
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The vascular component both of cortical and cerebral substances is represented by
thin-walled vessels with a moderate blood supply. The indexes of glow intensity of the
collagens in vessels” walls of fetal ovaries relatively to the gestational term are provided in
the Table 5.

Table 5
The indexes of glow intensity of the collagens in vessels’ walls of fetal ovaries on
different gestational terms (conv.un.opt.dens.)

Gestational term Intensity of glow of the collagen | Intensity of glow of the collagen
of the 1V type pf the 111 type
21-28 weeks 1,25+0,04 0,48+0,02
29-36 weeks 1,37+0,05 * 0,44+0,02 *
37-40 weeks 1,41+0,05 * 0,40+0,05 *

* Note p<0,05

The indexes from the Table 5 fact are revealing a fact of increase of glow intensity in
case of the collagen of the IV type as well as decrease of one in case of the collagen of the I11
type relatively to the growth of gestational term.

By applying peroxidase method we have postulated that there is an intensive reaction
of the collagen of the 1V type (+++) in all cases. On the gestational term of 21-28 as well as
29-36 weeks there was a moderate reaction of the collagen of the Il type (++); while in case
of fetuses with a gestational term of 37-40 weeks - the reaction of the collagen of the 11 type
was weak (+).

Thus, by analyzing specific features of the structure of ovaries in case of fetuses from
mothers with a physiological pregnancy, that were presented above, we can come up with a
following conclusion: the gonads are formed in accordance with anatomical and physiological
norm [16, 17]. The main indexes of the structural maturation of ovaries are: a prevalence of
the collagen of the I type in the structure of basal membranes of the primordial follicles and
connective tissue of main structural components of fetal gonads, as well as the collagen of the
IV type in the vessels’ walls [18, 19, 20]. All features that were postulated above are
indicating physiological maturation of the collagens, what will subsequently play the leading
role in a functional activity of the girl’s ovaries as well as germinative function of the female

organism in the further ontogenesis [21].
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Conclusions

1. The organometric research allowed us to postulate a proportional increase of
main indexes of fetal organs relatively to the gestational term.

2. The observative histological research has revealed that all organs regardless of
the gestational term are formed correctly and are represented by the cortical and cerebral
subtances.

3. The number of germ cells is decreasing relatively to the growth of the
gestational term, while the number of their apoptotically altered forms is increasing, what is
revealing a physiological death of eggs until the girl’s birth.

4. By applying the immunohistochemical method with MCAT to the main types
of the collagens as well as by the peroxidase method we have postulated the prevalence of the
collagen of the IV type in the structure of basal membranes of primordial follicles, which
glow intensity is increasing relatively to the gestational term.

5. In the structure of connective tissue of fetal organs on different gestational
terms we have revealed the collagens of the I and 11l types. Moreover, we could notice an
increased glow of the collagen of the I type with a simultaneous decrease of the glow intensity
in case of the collagen of the 111 type as a gestational term increases.

6. In vessels” walls we have revealed the collagens of the IV and Il types.
Moreover, we can notice a relatively increased glow intensity of the collagen of the 1V type as
well as a clear decrease of one in case of the collagen of the Il type, speaking about fetuses
with a gestational term of 37-40 weeks relatively to the terms of 21-28 and 29-36 weeks.

7. All aforementioned features of the collagen formation in fetal ovaries on
different gestational terms are corresponding with physiological ones.

8. All revealed features of formation of main types of the collagens in ovaries of
fetuses from mothers with a physilogical pregnancy could be applied as a comparison during
leading a study on the gonads’ structure in case of fetuses from mohers with a complicated
pregnancy.

The perspectives of the subsequent research: study on immunohistochemical
features of the collagen formation in the structure of connective tissue as well as vessels’

walls of ovaries of fetuses on different gestational terms from mothers with a complictaed

pregnancy.
References
1. Baker D. A. Issues and management of herpes in pregnancy / D. A. Baker //

Int. J. Fertil. Women Med. — 2012. — VVol. 47, Ne 3. — P. 129-139.

282



2. Cao B. Placental microbiome and its role in preterm birth / B. Cao, M. J. Stout
[et al.] // Neoreviews. — 2014. — Ne 1. — P. 537-545.

3. Charlier C. Infection and pregnancy: a threat for mother and child / C. Charlier,
M. Lecuit // Presse. Med. — 2014. — Ne 43. — P. 662-4.

4. Chin T. L. Viral infections in pregnancy: advice for healthcare workers / T. L.
Chin, A. P. MacGowan [et al.] // Hosp. Infect. — 2014. — Ne 87. — P. 11-24.

5. Conti N. Term histologic chorioamnionitis: a heterogeneous condition /

N.Conti, M. Torricelli [et al.] // Eur. J. Obstet. Gynecol. Reprod. Biol. — 2015. — Ne 188. — P.
34-8.

6. Akasha A. M. Immunohistochemistry in theovary: Moving beyond the brown
and blue / A. M. Akasha, A. Kato [et. al.] // Mol.Reprod. Dev. — 2017. — Ne 84 (3). — P. 199.

7. Baker D. A. Issues and management of herpes in pregnancy / D. A. Baker //
Int. J. Fertil. Women Med. — 2012. — Vol. 47, Ne 3. — P. 129-139.

8. Baud D. Roles of bovine waddlia chondrophila and chlamydia trachomatis in

human preterm birth / D. Baud, G. Goy, S. Vasilevsky [et al.] // New Microbes New Infect.—
2014. — Ne 29. — P. 41-5.

9. Fatima U. Foetal autopsy-categories and causes of death / U. Fatima, R.
Sherwani [et all] // Clin. Diagn. Res. — 2014. — Ne 8. — P. 105-8.

10.  Galbarczyk A. Polimorfizm genetyczny (CYP17, CYP19, CYP1Al i CYP1B1)
a stezenia hormonow piciowych u kobiet w wieku rozrodczym / A. Galbarczyk. —
Uniwersytet Jagiellonski. Collegium Medicum. Wydziat Nauk o Zdrowiu. — Krakow, 2012. —
145s.

11.  Hulchiy M. Endometrial expression of estrogen receptors and the androgen
receptor in women with polycystic ovary syndrome: a lifestyle intervention study / M.
Hulchiy [et al.] // Clin. Endocrinol. Metab. — 2016. — Ne 101. — P. 561-71.

12.  Incebiyik A. Comparison of tissue prolidase enzyme activity and serum
oxidative stress level between pregnant women with placental abruption and those with a
healthy pregnacy / A. Incebiyik, M. Vural [et al.] // Arch. Gynecol. Obstet. — 2015. — Ne 291.
— P. 805-9.

13.  Keskinkilig¢ B. Maternal mortality due to hypertensive disorders in pregnancy,
childbirth, and the puerperium between 2012 and 2015 in Turkey: A nation-based study / B.
Keskinkilig, Y. Engin-Ustiin [et al.] // Turk. Ger. Gynecol. Assoc. — 2017. — Ne 15. — P. 20-25.

14, Katzman P. J. Chronic inflammatory lesions of theplacenta / P. J.Katzman //
Semin. Perinatol. — 2015. — Ne 39. — P. 20-6.

283


https://www.ncbi.nlm.nih.gov/pubmed/25635174
http://www.ncbi.nlm.nih.gov/pubmed/?term=Charlier%252520C%25255BAuthor%25255D&cauthor=true&cauthor_uid=24948581
http://www.ncbi.nlm.nih.gov/pubmed/?term=Charlier%252520C%25255BAuthor%25255D&cauthor=true&cauthor_uid=24948581
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lecuit%252520M%25255BAuthor%25255D&cauthor=true&cauthor_uid=24948581
http://www.ncbi.nlm.nih.gov/pubmed/24948581
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chin%252520TL%25255BAuthor%25255D&cauthor=true&cauthor_uid=24767811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chin%252520TL%25255BAuthor%25255D&cauthor=true&cauthor_uid=24767811
http://www.ncbi.nlm.nih.gov/pubmed/?term=MacGowan%252520AP%25255BAuthor%25255D&cauthor=true&cauthor_uid=24767811
http://www.ncbi.nlm.nih.gov/pubmed/24767811
https://www.ncbi.nlm.nih.gov/pubmed/25770845
https://www.ncbi.nlm.nih.gov/pubmed/25770845
https://www.ncbi.nlm.nih.gov/pubmed/28339148
https://www.ncbi.nlm.nih.gov/pubmed/28339148
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baud%252520D%25255BAuthor%25255D&cauthor=true&cauthor_uid=25755892
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baud%252520D%25255BAuthor%25255D&cauthor=true&cauthor_uid=25755892
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goy%252520G%25255BAuthor%25255D&cauthor=true&cauthor_uid=25755892
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vasilevsky%252520S%25255BAuthor%25255D&cauthor=true&cauthor_uid=25755892
http://www.ncbi.nlm.nih.gov/pubmed/25755892
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fatima%252520U%25255BAuthor%25255D&cauthor=true&cauthor_uid=25478345
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fatima%252520U%25255BAuthor%25255D&cauthor=true&cauthor_uid=25478345
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sherwani%252520R%25255BAuthor%25255D&cauthor=true&cauthor_uid=25478345
http://www.ncbi.nlm.nih.gov/pubmed/25478345
https://www.ncbi.nlm.nih.gov/pubmed/26649621
https://www.ncbi.nlm.nih.gov/pubmed/26649621
https://www.ncbi.nlm.nih.gov/pubmed/25241274
https://www.ncbi.nlm.nih.gov/pubmed/25241274
https://www.ncbi.nlm.nih.gov/pubmed/25241274
https://www.ncbi.nlm.nih.gov/pubmed/25455621

15. Krawczyk M. A. Znaczenie ekspresji wybranych markerow hipoksji i indeksu
proliferacyjnego Ki-67 u dzieci z migsakami tkanek migkkich w ocenie aktywnosci choroby i
prognozowaniu jej przebiegu / M. A. Krawczyk, A. Malgorzata. — Gdanski Uniwersytet
Medyczny. — Gdansk: Gdanski Uniwersytet Medyczny, 2016. — 160 s.

16.  Kwit K. Pregnancy outcome and clinical status of gilts following experimental
infection by HIN2, H3N2 and H1IN1pdmO09 influenza A viruses during the last month of
gestation /K. Kwit, M. Pomorska-Mdl, 1. Markowska-Daniel // Arch. Virol. — 2015. — Ne 160.
—P. 2415-25.

17.  Lazzarotto T. Diagnosis and prognosis of congenital CMV infection: a case
report and review of the literature / T. Lazzarotto, L. Gabrielli [et al.] /Scand. J. Clin. Lab.
Invest. — 2014. — Ne 244. — P. 34-40.

18.  Alexandraki K. I. Endocrinopathies and other disorders inducing a polycystic
ovary syndrome phenotype / K. I. Alexandraki, G. A. Kaltsas //Front. Horm. Res. — 2013. —
Ne 40. — P. 142-57.

19.  Atukorale P. U. Vascular targeting of nanoparticles for molecular imaging of
diseasedendothelium / P. U. Atukorale, G. Covarrubias [et al.] // Adv. Drug. Deliv. Rev. —
2017. — Ne 113. — P. 141-156.

20.  Costache M. A comparison between clinical diagnosis of death and autopsy
diagnosis. A retrospective study of 131 newborns, stilloorns and aborted fetuses /
M. Costache, M. Cirstoiu, A. [et al.] / Maedica (Buchar). —2014. — Ne 9(2). — P. 183-8.

21. Di Renzo G. C.Progesterone in normal and pathological pregnancy / G. C. Di
Renzo, I.Giardina[et al.]// Horm. Mol.Biol. Clin. Investig. — 2016. — Ne 1. — P. 35-48.

284


https://www.ncbi.nlm.nih.gov/pubmed/26162303
https://www.ncbi.nlm.nih.gov/pubmed/26162303
https://www.ncbi.nlm.nih.gov/pubmed/26162303
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lazzarotto%252520T%25255BAuthor%25255D&cauthor=true&cauthor_uid=25083891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lazzarotto%252520T%25255BAuthor%25255D&cauthor=true&cauthor_uid=25083891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gabrielli%252520L%25255BAuthor%25255D&cauthor=true&cauthor_uid=25083891
http://www.ncbi.nlm.nih.gov/pubmed/25083891
http://www.ncbi.nlm.nih.gov/pubmed/25083891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alexandraki%252520KI%25255BAuthor%25255D&cauthor=true&cauthor_uid=24002411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alexandraki%252520KI%25255BAuthor%25255D&cauthor=true&cauthor_uid=24002411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaltsas%252520GA%25255BAuthor%25255D&cauthor=true&cauthor_uid=24002411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaltsas%252520GA%25255BAuthor%25255D&cauthor=true&cauthor_uid=24002411
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atukorale%252520PU%25255BAuthor%25255D&cauthor=true&cauthor_uid=27639317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atukorale%252520PU%25255BAuthor%25255D&cauthor=true&cauthor_uid=27639317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atukorale%252520PU%25255BAuthor%25255D&cauthor=true&cauthor_uid=27639317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Covarrubias%252520G%25255BAuthor%25255D&cauthor=true&cauthor_uid=27639317
https://www.ncbi.nlm.nih.gov/pubmed/27639317
http://www.ncbi.nlm.nih.gov/pubmed/?term=Costache%252520M%25255BAuthor%25255D&cauthor=true&cauthor_uid=25705276
http://www.ncbi.nlm.nih.gov/pubmed/?term=Costache%252520M%25255BAuthor%25255D&cauthor=true&cauthor_uid=25705276
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cirstoiu%252520M%25255BAuthor%25255D&cauthor=true&cauthor_uid=25705276
http://www.ncbi.nlm.nih.gov/pubmed/25705276
https://www.ncbi.nlm.nih.gov/pubmed/27662646

