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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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PUBERTY GENESIS OF FEMALES-OFFSPRING RATS BORN
TO MOTHERS WITH FETOPLACENTAL INSUFFICIENCY

12Seliukova N., 'Boyko M., 'Kustova S., '"Misiura K., 2Kamyshan A.

ISI «V. Danilevsky Institute for Endocrine Pathology Problems of NAMS of Ukraine»;
’National University of Pharmacy, Kharkiv, Ukraine

In every country of the world women’s reproductive health
is very important stage of population development. But nowa-
days, there are a lot of women suffering from infertility [14]. A
large number of factors at different stages of life influence the
condition of mature female reproductive system. These factors
may include such negative points as bad feeding, drugs using,
bad habits, mother’s acute and chronic diseases, condition of
fetoplacental complex during pregnancy, mother’s age etc [9].
Due to inadequate interaction between harmful factors and fetus,
the fetoplacental complex may react in the wrong way that may
cause development of symptoms complex, named fetoplacental
insufficiency (FPI), in mother’s organism as well as in fetus. It
is well known, that FPI influences the pregnancy and delivery
characteristics. During FPI remote consequences studying, the
different disturbances of physical and intellectual development,
the increasing of somatic and infectious diseases in newborns
and first year babies have been observed [6]. These disturbances
may lead to developing of such pathologies, as arterial hyperten-
sion, diabetes mellitus, metabolic syndrome [2, 3, 7, 8]. Other
authors have proved that FPI causes perinatal lesions: central
nervous system hypoxia and traumatic damage [11], brain blood
circulation disturbances, joint dysplasia, cardiac diseases, new-
born respiratory distress syndrome etc. [16, 18]. Moreover, it is
proved that children born to mothers with FPI have disbalance
of immunological parameters which impacts on functioning of
their immune system in the future [13].

Nowadays, it is not clear in what way FPI influences the matured
females-offspring reproductive system condition and its function-
ing. It is also known, that in last few decades women have been
giving birth at a later age due to numerous reasons. Puberty is a
transitional period of reproductive system development, an impor-
tant step before sexual maturity. Puberty genesis is a difficult, multi-
stage process that leads to the integration of the divided parts into
united, functionally active hypothalamic-pituitary-gonadal axis.

Therefore, the purpose of this scientific work was to inves-
tigate the puberty development of females-offspring born to
mothers of different ages with FPI and to evaluate the efficacy of
base and complex pharmacological therapy during pregnancy.

Material and methods. The investigation has been carried
out according to the “National General Principles for Animal
Researches Ethics” (Ukraine, 2001), which corresponds to the
“European Convention for the Protection of Vertebrate Animals
used for Experimental and Other Scientific Purposes (Strasburg,
1985)” [1] and to the “Principles of Bioethics committees”,
2012 [4].

Healthy, mature Vistar rat’s females of young (3-4 months)
and mature (8-10 months) reproductive age with normal four-
to-five day’s estrus cycle have been used in the experiment.
The presence of sperm cells in morning vaginal swabs has been
considered to be the first day of pregnancy. Eights groups for
7 pregnant females in each group have been formed: groups 1
and 2 — intact animals of young and mature reproductive age;
groups 3 and 4 — young and mature females with experimental
FPI accordingly; groups 5 and 6 — young and mature animals
with experimental FPI which have obtained from 11" to 19" day
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of pregnancy the pharmaceutical composition (PhC) contain-
ing nontoxic active pharmaceutical ingredients of the base FPI
therapeutic group. The PhC has consisted of amino acid (L-ar-
ginine) and dicarbonic acid (succinic acid), vitamins (folic acid)
and vasoactive drug (Dipyridamole). Groups 7 and 8 — young
and mature animals with experimental FPI which have obtained
drug of comparison — Dipyridamole mixed with food. Modeling
of FPI has been carried out by daily subcutaneous introduction
of the 50% tetrachlormethane oil solution in dose of 2 ml/kg of
body weight from 12% to 18" day of pregnancy [10].

The first part of animals-offspring has been killed on the 50™
day of life (puberty period) by quick decapitation. Offspring
were weighted every 10 days for physical development estima-
tion. Females’ reproductive organs (uterus and ovaries). thymus
gland and adrenal gland have been removed and weighted. Se-
rum blood samples have been used for assessment of estradiol
(E2), testosterone (T) and progesterone (P) concentrations.
These samples have been stored at temperature -18 °C before
analysis. Levels of ex hormones have been evaluated using
test-sets “Estradiol-IFA”. “Testosterone-IFA” and ‘Progester-
one-IFA” (LLC “Chema”, Kyiv). The second part of offspring
has been grown up to sexual maturity and has been further re-
searched. The sexual development signs of the second part of
animals, namely the anogenital distance and vaginal opening
have been investigated.

For ovaries histological researching by one organ from each
animal (right and left ovaries are not differed by size and structure
components) has been taken [5]. The whole ovary has been fixed
in 10% formalin, and then they have been immersed in increas-
ing concentrations of alcohol and infiltrated with paraffin wax. The
histological samples have been stained with hematoxylin and eo-
sin. Taking into account, that the most part of animals had closed
vagina and didn’t have estral cycles, only ovarian offspring histol-
ogy has been researched. The microscopic analysis of histological
specimens has been carried out using light microscope “Granum L
30 (03)”, microscopic pictures have been photographed by digital
camera “Granum DCM 310”. The pictures have been processed in
PC Pentium 2,4Ghz using Toup View program.

The normality of samples distribution has been estimated
by Kolmogorov-Smirnov test. The statistical analysis has
been carried out using parametric and nonparametric meth-
ods (Student’s test, Mann-Whitney U-test, Newman-Keuls
method) depending on the character of data distribution in
samples and on the y*. Me — median; S — standard devia-
tion; P — statistical significance of differences among groups
within the same sex according to criterion. The testing of sta-
tistical hypotheses has been carried out at the level of signifi-
cance (p<0.05).

Results and discussion. The evaluation of animals body mass
which is integral index of physical condition, has demonstrated
females-offspring born to young mothers with experimental FPI
haven’t had differences in body masses compared with intact
group. On the contrary, offspring born to mature mothers with
FPI have shown reliable body masses increasing of 18%, group
of offspring with FPI+ Dipyridamole — of 34% (Table 1).
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Table 1. Females-offspring body mass at the age of 50 days, born to mothers of different reproductive age, g

Group of offspring Young females, (n=10) Mature females, (n=9)
1. Intact 51.842.6 58.4+2.3
2. Group with FPI 57.0+£2.9 69.4+1.8*
3. Group with FPI+ Dip. 53.8+1.3 77.7+1.8%
4. Group with FPI + PhC 68.0+5.5 62.2+5.0

Notes: * Probability of differences comparing with intact group, p<0.05

Table 2. Sexual maturing of females-offspring born to mothers with complicated pregnancy

Anogenital distance, mm Vaginal opening,
. (50" day of life) day of life
Offspring group
young matured females, young matured females,
females, n=10 n=9 females, n=19 n=17

1. Intact 7.7+0.2 8.2+0.2 68.3+2.2 73.9+2.7

2 Group with FPI 9.6+0.7* 9.6+0.4* 63.1£1.1* 55.7+0.8*

3. Group with FPI+ Dip. 8.6+0.4 9.3+0.3* 74.3+2.9 52.4+0.7*

4. Group with FPI + PhC 9.7+0.8%* 10.0+0.4* 64.3+1.8 61.5+0.5%*

Notes:* Probability of differences comparing with intact group, p<0.05

Table 3. Mass indices of reproductive organs of females born to mothers with complicated pregnancy

Uterus, mg Ovaries, mg
Offspring group young matured females, young matured females,
females, n=10 n=9 females, n=10 n=9
1. Intact 78.5+11.8 59.842.8 56.7+4.0 51.3+2.4
2 Group with FPI 154.8+30.5* 182.1+£63.0%* 74.3+£2.9% 55.5+3.6
3. Group with FPI+ Dip. 83.9+13.4 116.9458.5 63.1+8.3 48.3+5.0
4. Group with FPI + PhC 91.9+£23.0 188.9+60.6* 55.3+4.7 69.7+7.9

Notes:* Probability of differences comparing with intact group of appropriate age, p<0.05

Sexual maturing comes when body has gained a sufficient
amount of energy as a fatty tissue with high levels of leptin and
insulin. But other investigations have shown these hormones
high levels are not required for maturing onset [20]. Our in-
vestigation has demonstrated that offspring born to mothers of
mature reproductive age with FPI have had an increased body
mass which may be explained by estrogen-depending decreas-
ing of fatty acids transportation to the liver and by lowering of
triglycerides blood levels [19]. Estrogen decreasing or loss at
the menopausal period as well as due to age or ovarioectomy
are caused by fatty acids gaining, lipogenic gene expression ris-
ing and insulin resistance [12]. That, in turn, creates the risk of
prompt perinatal complication and may lead to the long-term
adaptive consequences in offspring such as predisposition to the
obesity, type 2 diabetes mellitus and metabolic syndrome in the
future life [15, 21].

The start of sexual maturing in rats females is connected with
sudden increasing of estrogens blood levels, following by vagi-
nal membrane rupturing and opening, then, first ovulation oc-
curs. At the moment for slaughter (50" day of life), all the rats
offspring born to reproductive matured mothers with FPI have
had closed vagina, but, 100% of animals with FPI treated with
drug of comparison Dipyridamole have had open vagina. The
terms of vaginal opening were delayed by PhC using: vaginal
opening has been determined in 40% of animals. It may evi-
dence that Dipyridamole causes the earlier sexual maturing of
females-offspring, which may have negative consequences for
matured female’s reproductive system to be infertile and mam-
mary glands cancer developing [17].
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Anogenital distance in mammals is one of the sign of sexual
dimorphism: in males it is longer than in females. Obtained
results have pointed out a certain discrepancy of anogenital
lengthening in the almost all offspring born to mothers with FPI,
which is typical for estrogen deficiency with accelerated sexual
maturing that reflected in term of vaginal opening (Table 2).
Moreover, offspring born to mature mothers have demonstrated
vaginal opening on average 17 days earlier.

The studying of reproductive organs masses has shown offspring
born to young mothers have had uterus 98% heavier than intact ani-
mals; offspring born to reproductively matured mothers with FPI
have demonstrated uterus 300% heavier than intact group of ani-
mals of proper age. The uterus masses in young offspring-females
treated by medicines have reached the same levels of masses as
intact animals, in contrast to the group of offspring born to matured
mothers (Table 3). It may be explained by accelerated sexual matur-
ing of offspring born to matured rats; the size and mass of uterus in
matured animals are larger than in infantile ones.

The weight of ovaries has had differences only in offspring born
to young females and ovaries weight was increased close to 30%.

The determination of sex hormones levels in rats-offspring
born to mothers of young reproductive age with FPI hasn’t dem-
onstrated any data differences. On the contrary, offspring born
to matured mothers with FPI have had E, levels were 57% de-
creased accordingly; the T/E ratio was 75% increased. Neither
PhC nor drug of comparison didn’t facilitate the increasing of E,
levels to intact group born to mature mothers (see table 4). The
estimation of progesterone levels hasn’t shown any changes in
all the groups.
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Table 4. Sex hormones levels of 50"-day offspring born to intact and experimental animals, n=9, Me [Min — Max]

Group of offspring Estradiol, nmol/l Testosterone, nmol/l | T/E, Ratio, SU
1. Born to young mothers 0.60 0.90 1.50
: young [0.40-0.70] [0.80-1.00] [1.14-2.50]
. 0.50 0.80 2.67
2. Bon to young mothers with FPI [0.30-0.50] [0.70-2.40] [1.40-6.00]
. L 0.40 0.70 1.75
3. Born to young mothers with FPI +Dipyridamole [0.40-0.50] [0.60-0.80] [1.50-2.00]
. 0.50 1.50 3.00
4. Born to young mothers with FPI+PhC [0.30-0.70] [0.70-3.00] [1.14-7.50]
. 0.70 0.80 1.14
5. Born to intact mature mothers [0.50-0.70] [0.70-0.90] [1.00-1.80]
0.40 0.80 2.00
6. Born to mature mothers with FPI [0.30-0.60] [0.70-0.90] [1.17-3.00]
P, <0.05 P, ,>0.05 P, <0.05
0.30 2.00 5.00
7. Born to mature mothers with FPI + Dipyridamole [0.20-0.04] [0.90-2.80] [3.00-14.00]
P, _<0.05 P..>0.05 P, _<0.05
0.3 2,00 6.67
. [0.20-0.50] [0.70-0.28] [1.75-14.00]
+
8. Born to mature mothers with FPT +PhC P, <0.05 P, >0.05 P, <0.05
P,,>0.05 P,,>0.05 P,.<0.05

Notes: n— the number of animal in each group, Me — median; Min — minimal value; Max — maximum value;
P — statistical significance of differences among groups of the same sex according to Newman criterion

The histological investigation has determined good separated
cortex and medulla of ovary in offspring born to reproductively
young intact females. The follicles of all stage of development:
primary (primordial), two- and multilayered secondary, early
and late, tertiary including late follicles have been detected.
The reserve of folliculogenesis — quantity of primordial follicles
within normal, has been counted to be up to 8 -9 (Fig. 1). Ap-
proximately 1/3 part of all identified follicles has been in the
state of physiological atresia or seemed to be atretical bodies in
which they have transformed.

Physiologically normal histological structure has been ob-
served in group of offspring born to intact reproductively ma-
tured mothers: the quantity of primordial follicles has reached

Fig. 1 Ovary of offspring born to young female: secondary fol-
licles early (1) and late (2), Hematoxilin-eosin. X200
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7-8 in the vision field of microscope; many enough early sec-
ondary and mature tertian follicles have been observed (Fig.
2), and atretical follicles were fewer comparing with offspring
born to young reproductive females. However, the presence of
corpora lutea due to ovulation — the final stage of effective fol-
liculogenesis — hasn’t been observed in this group of offspring.

The decreasing of primary follicles number has been detected
in groups of offspring born to reproductively young and matured
females with FPI. The loss of density of early and late secondary
follicles has been determined (Fig. 3, 4). As for tertian follicles,
their increasing has been observed, but the most part of them
was atretical. No one of females has had ovulation — the effec-
tive final stage of folliculogenesis.

Fig .2 Ovary of offspring born to matured female — tertian ma-
ture (1) and secondary late (2) follicles. Hematoxilin-eosin. x 100
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Fig. 3. The ovary of offspring born to young female with
FPI. Increasing of follicles atresia: vacuolization of oocyte
cytoplasm (1), atretical body on the site of follicle with pro-
liferation of teca cells and shriveling of smooth membrane.
Hematoxilin-eosin. 200

Fig 5. Ovary of rat-offspring born to young female with FPI+PC.
Increased follicles density. Hematoxilin-eosin. 100
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Fig. 4. The ovary of offspring born to mature female with FPI.
An emphatic decreasing of primordial (1) and early secondary
follicles. Hematoxilin-eosin. *200.

-~

Flg.6. Ovary of rat-offspring born to matured female with
FPI+PC. Decreased number of atretical follicles amid normal
quantity of follicles of different stage of maturing. Hematoxilin-
eosin. X200

Fig. 7. Ovary of rat-offspring born to young female with
FPI+ " Dipyridamole”. Increased follicles density. Hematoxilin-
eosin. <100

The introduction of PhC to young females with FPI has led
to marked visual increasing of follicles density in their puber-
tal offspring (Fig. 5). The reserve of folliculogenesis has also
been significantly increased — the quantity of primordial follicles
in the microscope field of vision has reached 15 and more; the
quantity of atretical follicles has declined.

The introduction of PhC to reproductively matured females
with FPI has positively influenced their offspring folliculogenesis.
Thus, folliculogenesis has reached its final stage — ovulation and
appearing of yellow body of estrus in 40% of animals. The number
of primordial follicles has decreased in all offspring of this group
compared with offspring of young females, but increased compared
with control pathology group — 7-8 microscope field of vision. More
follicles have reached maturity due to atresia declining (Fig. 6).

Due to introduction of drug of comparison “Dipyridamole” to
reproductively young females with FPI, the increasing of follicles
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Fig. 8. Ovary of rat-offspring born to matured female with FP[+
Dipyridamole”. Normal density of follicles of different stages of
maturing. Hematoxilin-eosin. <100

density of their offspring’s ovaries has been determined (Fig. 7).
However, the level of atretical follicles has remained high enough,
especially related to late secondary ones. At the same time, the re-
covering of primordial follicles number (up to 8-9 the microscope
field of vision) to intact control level has been observed; the quan-
tity of primary early follicles has been visually increased.

The normal follicles density and recovering of ratio of fol-
licles of different stage of maturity have been visually observed
in offspring born to reproductively matured mothers with FPI
treated with drug of comparison “Dipyridamole” (Fig. 8). How-
ever, the reserve of folliculogenesis has remained a few low —
not more than 3-4 follicles in the microscope field of vision. The
degree of follicles atresia hasn’t visually exceeded the same one
in young females’ offspring. All the offspring of this experimen-
tal group have demonstrated final result of effective folliculo-
genesis — the presence of “yellow bodies” of estrus.
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Therefore, taking into account obtained histological results
of puberty rats’ ovaries, it may be argued that the decreasing
of ovarian follicles density has been determined in offspring
born to young females with FPI as well as in offspring born
to reproductively matured females with FPI. The disturbance
of follicles types’ ratio has been detected. There were more
early secondary follicles than others. Besides, the reserve of
folliculogenesis has declined and number of atretical follicles
has significantly increased.

The introduction of PhC to young as well as reproductively
matured females with FPI has led to follicles density increasing,
recovering the ratio of follicles of different stages of maturing,
follicles reserve increasing and follicles atresia declining com-
pared with control pathology in offspring of puberty age.

Although drug of comparison “Dipyridamole” has increased
ovarian follicles density, it hasn’t completely recovered distribu-
tion balance of follicles of different stages of maturing compar-
ing with PhC. “Dipyridamole” has activated the increasing of re-
serve of folliculogenesis and has less influenced follicles atresia.
Conclusions
1. Fetoplacental insufficiency negatively influences the repro-
ductive system’s development of pubertal females-offspring
born to mothers of different age.

2. In offspring born to young mothers amid fetoplacental insuf-
ficiency the increased anogenital distance is detected, which is
the sign of estrogen deficiency.

3. In offspring-females born to reproductively matured mothers
with fetoplacental insufficiency more negative changes in repro-
ductive system development have been observed. In particular,
growing of body mass and increased anogenital distance amid
accelerated sexual development have been determined. The in-
creasing of testosterone level causes inadequate ovaries stimula-
tion which leads to steroid genesis disturbances.

4. During histological investigation of ovarian structure of pu-
bertal rats born to mothers of both groups of age, the decreasing
of follicles density, the disturbance in follicles types ratio — early
secondary follicles were prevailed, declining folliculogenesis
reserve and increased number of atretical follicles have been
observed.

5. The introduction of pharmaceutical composition to pregnant
rats of both groups of age amid fetoplacental insufficiency leads
to stronger normalization of reproductive system development
in females-offspring than using of drug of comparison.
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SUMMARY

PUBERTY GENESIS OF FEMALES-OFFSPRING RATS
BORN TO MOTHERS WITH FETOPLACENTAL INSUF-
FICIENCY

12Seliukova N., 'Boyko M., 'Kustova S., 'Misiura K.,
2Kamyshan A.

ISI «V. Danilevsky Institute for Endocrine Pathology Prob-
lems of NAMS of Ukrainey; *National University of Pharmacy,
Kharkiv, Ukraine

The purpose of this scientific work was to investigate the de-
velopment of puberty in females-offspring born to mothers of
different age with fetoplacental insufficiency (FPI) and to evalu-
ate efficacy of base and combined drug therapy during preg-
nancy.

Negative influence of FPI on the puberty genesis of females-
offspring born to mothers of different reproductive age is con-
sidered to be the results of the investigation. In particular, the
increased anogenital distance, which is the sign of estrogen de-
ficiency, has been observed in females-offspring born to repro-
ductively young mothers with FPI. Females-offspring born to re-
productively matured mothers with FPI have demonstrated more
negative changes of reproductive system development. That is,
body mass and anogenital distance increasing amid accelerated
sexual development have been detected. The increasing of tes-
tosterone level has caused inadequate ovaries stimulation which
has led to steroid genesis disturbances. During histological in-
vestigation of ovarian structure of pubertal rats born to mothers
of both groups of age, the decreasing of follicles density, the
disturbance in follicles types ratio — early secondary follicles
were prevailed, declining folliculogenesis reserve and increased
number of atretical follicles have been observed. The introduc-
tion of pharmaceutical composition to pregnant rats of both
groups of age amid fetoplacental insufficiency leads to stronger
normalization of reproductive system development in females-
offspring than using of drug of comparison.

Keywords: fetoplacental insufficiency, mother’s age, ovaries’
histology, pharmaceutical correction.

PE3IOME

IIYBEPTATOTEHE3 CAMOK IOTOMKOB KPbIC,
POXJEHHBIX OT MATEPE C ®ETOIJIALIEHTAP-
HOM HEJOCTATOYHOCTBIO

12Cemoxosa H.FO., 'Boiiko M.A., 'Kycrosa C.II.,
"Muciopa K.B., ZKambiman A.C.

TY «Hncmumym npobnem 5HOOKPUHHOU NAMOLO2UU UM.
B.A. Jdanunesckozo HAMH Ykpaunwry,; *Hayuonanvnotti gpap-
Mayesmuueckuil ynugepcumem, Xapvros, Ykpauna

Ilenbio0 UcclieIOBaHUE SIBUJIOCH U3yUYEHHE TeUCHUs IyOepTar-
HOTO MEepHOofia CaMOK IIOTOMKOB, POKICHHBIX OT Marepeil pas-
JIMYHOTO BO3pacTa ¢ (HEeTOMIAlEHTAPHON HEJOCTATOYHOCTHIO,
1 olleHKa d(dekra 6a30BOil 1 KOMITIEKCHONH METHKAMEHTO3HOH
Teparnuy BO BpeMsi OEpeMEHHOCTH.

Pe3ynbraThl MCCIEIOBAHUS BBISIBUIIM HEraTHBHOE BIIHSHHE
(deTomnaneHTapHOil  HEJOCTaTOYHOCTH Ha MyOepTaToreHes’
CaMOK TIOTOMKOB, POXICHHBIX OT MaTepeil pasIMYHOro pe-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

NPOAYKTHBHOT'O BO3pacTa. v ITIOTOMKOB, POAWMBLIUXCA OT PE-
HPOIYKTUBHO MOJIOABIX Marepell Ha (oHe (eTorianeHTapHoMl
HEI0OCTaTOYHOCTH, HaOII0JaN0oCch OOblee aHOTeHUTAIbHOE
paccTosiHUE, YTO SIBISETCS IPU3HAKOM 3CTPOreHOAePHUINTA.
Y caMOK IOTOMKOB, POAUBIIUXCS OT PENPOLYKTUBHO 3PEIIbIX
marepeil ¢ QeromnaneHTapHOW HEZOCTATOYHOCTHIO, HAOMIIO-
Januch Oojiee HEeraTHBHBIC U3MEHEHHUS B CTAHOBJICHUH pe-
HpOﬂyKTHBHOﬁ CHCTEMBI, B YaCTHOCTH BBISIBJICHO ITOBBIIIC-
HHUE MacChl Teja, YBEJIMYCHHE aHOTCHUTAIBHOTO PACCTOSHHUS
Ha (OHE YCKOPEHHOTO IOJIOBOTO CO3PEBAHUS; yBEIUUYCHHOE
COOTHOILICHHE TTOJIOBBIX TOPMOHOB B CTOPOHY TE€CTOCTEPOHA,
KOTOPBIl CLIOCOOCTBYET HealeKBAaTHON CTUMYJSIIMU SIMYHH-
KOB U KakK CJICJICTBHE, HAPYLICHHUIO cTeponaorenesa. [pu uc-
CJIEZIOBAaHUM THUCTOJIOTUYECKOH CTPYKTYpBI SIMUHHKOB KPBIC
nyOepTaTHOro Mepuoja, POXKACHHBIX OT Mareped JByX BO3-
PacTHBIX TPYII, OTMEYAJIOCh YMEHbIICHHE 00BEMHON IIIOT-
HOCTH BceX (DOJUIMKYJIOB, HApyLIICHHE COOTHOILCHHS MX TH-
OB - NPEUMYUIECTBEHHO Ha6J’[}O}13.J'lI/ICl> BTOPHUYHBIC PAHHUE
(dounKysIbl, YMEHBLICHHE pe3epBa (OJUIMKYJIOreHe3a, yBe-
JUYEHHE YPOBHs arpe3uu (ouinkyioB. [IpuMenenue papm-
KOMIIO3ULIMU y MaTepel IBYX BO3PACTHBIX I'PYIIN B TeUCHUE
OepeMeHHOCTH Ha (oHE (EeTOIUIANCHTAPHOW HEI0CTaTou-
HOCTH BeJeT K Ooubliell HOpMaiu3alHuy pPEenpoxyKTHBHOM
(YHKLINHU TOTOMKOB JKEHCKOTO IM0J1a, YeM IpernapaTr cpaBHe-
Hus «Junupunamony.
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