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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 11th to 19th day 

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 12th to 18th day of pregnancy [10].

The first part of animals-offspring has been killed on the 50th 
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 χ2 . 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).

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

1,2Seliukova N., 1Boyko M., 1Kustova S., 1Misiura K., 2Kamyshan А.
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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 51.8±2.6 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

Offspring group

Anogenital distance, mm
(50th day of life)

Vaginal opening,
day of life

young 
females, n=10

matured females, 
n=9

young 
females, n=19

matured females, 
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

Offspring group
Uterus, mg Ovaries, mg

young 
females, n=10

matured females, 
n=9

young 
females, n=10

matured females, 
n=9

1. Intact 78.5±11.8 59.8±2.8 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±13.4 116.9±58.5 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 (50th 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].

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 E2 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 E2 
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 50th-day offspring born to intact and experimental animals, n=9, Me [Min – Max]

Group of offspring Estradiol, nmol/l Testosterone, nmol/l T/E2 Ratio, SU

1. Born to young mothers 0.60
[0.40-0.70]

0.90
[0.80-1.00]

1.50
[1.14-2.50]

2. Born to young mothers with FPI 0.50
[0.30-0.50]

0.80
[0.70-2.40]

2.67
[1.40-6.00]

3. Born to young mothers with FPI +Dipyridamole 0.40
[0.40-0.50]

0.70
[0.60-0.80]

1.75
[1.50-2.00]

4. Born to young mothers with FPI+PhC 0.50
[0.30-0.70]

1.50
[0.70-3.00]

3.00
[1.14-7.50]

5. Born to intact mature mothers 0.70
[0.50-0.70]

0.80
[0.70-0.90]

1.14
[1.00-1.80]

6. Born to mature mothers with FPI
0.40

[0.30-0.60]
P5-6<0.05

0.80
[0.70-0.90]
P5-6 >0.05

2.00
[1.17-3.00]
P5-6<0.05

7. Born to mature mothers with FPI + Dipyridamole
0.30

[0.20-0.04]
P5-7<0.05

2.00
[0.90-2.80]
P5-7 >0.05

5.00
[3.00-14.00]

P5-7<0.05

8. Born to mature mothers with FPI +PhC

0.3
[0.20-0.50]
P5-8<0.05
P6-8 >0.05

2,00
[0.70-0.28]
P5-8 >0.05
P6-8 >0.05

6.67
[1.75-14.00]

P5-8<0.05
P6-8<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 

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. 1 Ovary of offspring born to young female: secondary fol-
licles early (1) and late (2), Hematoxilin-eosin. ×200

Fig .2 Ovary of offspring born to matured female – tertian ma-
ture (1) and secondary late (2) follicles. Hematoxilin-eosin. × 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. 4. The ovary of offspring born to mature female with FPI. 
An emphatic decreasing of primordial (1) and early secondary 

follicles. Hematoxilin-eosin. ×200.

Fig 5. Ovary of rat-offspring born to young female with FPI+PC. 
Increased follicles density. Hematoxilin-eosin. ×100

FIg.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. ×200

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

Fig. 8. Ovary of rat-offspring born to matured female with FPI+ 
Dipyridamole”. Normal density of follicles of different stages of 
maturing. 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 

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

1,2Seliukova N., 1Boyko M., 1Kustova S., 1Misiura K., 
2Kamyshan А.

1SI «V. Danilevsky Institute for Endocrine Pathology Prob-
lems of NAMS of Ukraine»; 2National 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.

РЕЗЮМЕ

ПУБЕРТАТОГЕНЕЗ САМОК ПОТОМКОВ КРЫС, 
РОЖДЕННЫХ ОТ МАТЕРЕЙ С ФЕТОПЛАЦЕНТАР-
НОЙ НЕДОСТАТОЧНОСТЬЮ

1,2Селюкова Н.Ю., 1Бойко М.А., 1Кустова С.П., 
1Мисюра К.В., 2Камышан А.С.

1ГУ «Институт проблем эндокринной патологии им. 
В.Я. Данилевского НАМН Украины»; 2Национальный фар-
мацевтический университет, Харьков, Украина

Целью исследование явилось изучение течения пубертат-
ного периода самок потомков, рожденных от матерей раз-
личного возраста с фетоплацентарной недостаточностью, 
и оценка эффекта базовой и комплексной медикаментозной 
терапии во время беременности.

Результаты исследования выявили негативное влияние 
фетоплацентарной недостаточности на пубертатогенез 
самок потомков, рожденных от матерей различного ре-

продуктивного возраста. У потомков, родившихся от ре-
продуктивно молодых матерей на фоне фетоплацентарной 
недостаточности, наблюдалось большее аногенитальное 
расстояние, что является признаком эстрогенодефицита. 
У самок потомков, родившихся от репродуктивно зрелых 
матерей с фетоплацентарной недостаточностью, наблю-
дались более негативные изменения в становлении ре-
продуктивной системы, в частности выявлено повыше-
ние массы тела, увеличение аногенитального расстояния 
на фоне ускоренного полового созревания; увеличенное 
соотношение половых гормонов в сторону тестостерона, 
который способствует неадекватной стимуляции яични-
ков и как следствие, нарушению стероидогенеза. При ис-
следовании гистологической структуры яичников крыс 
пубертатного периода, рожденных от матерей двух воз-
растных групп, отмечалось уменьшение объемной плот-
ности всех фолликулов, нарушение соотношения их ти-
пов - преимущественно наблюдались вторичные ранние 
фолликулы, уменьшение резерва фолликулогенеза, уве-
личение уровня атрезии фолликулов. Применение фарм-
композиции у матерей двух возрастных групп в течение 
беременности на фоне фетоплацентарной недостаточ-
ности ведет к большей нормализации репродуктивной 
функции потомков женского пола, чем препарат сравне-
ния «Дипиридамол».

reziume 

fetoplacenturi ukmarisobiT dedebis nayari 
mdedri virTagvebis pubertatogenezi

1,2n. seliukova, 1m. boiko, 1s. kustova, 1k. misiura, 
2a. kamiSani

1v. danilevskis sax. endokrinuli paTologiis 
problemebis instituti; 2erovnuli farmacevtu-
li universiteti, xarkovi, ukraina

kvlevis mizans warmoadgenda fetoplacentu-
ri ukmarisobiT mqone sxvadasxva asakis dedebis 
nayari mdedri virTagvebis pubertatuli peri-
odis mimdinareobis da makeobis periodSi bazi-
suri da kompleqsuri medikamenturi mkurnalo-
bis efeqtebis Sefaseba.
kvlevis SedegebiT gamovlenilia fetoplacen-

turi ukmarisobis negatiuri gavlena sxvadasxva 
reproduqciuli asakis dedebis nayari mdedri 
virTagvebis pubertatogenezze. saxeldobr, mded-
robiTi sqesis nayars, dabadebuls axalgazrda 
reproduqciuli asakis dedebidan fetoplacentu-
ri ukmarisobis fonze, aReniSneboda meti anogeni-
taluri manZili, rac estrogendeficitis niSans 
warmoadgens; mdedrobiTi sqesis nayars, dabade-
buls zrdasruli reproduqciuli asakis dedebi-
dan fetoplacenturi ukmarisobis fonze, aReniS-
na ufro negatiuri cvlilebebi reproduqciuli 
sistemis CamoyalibebaSi, kerZod, dadgenilia sxe-
ulis masis momateba, anogenitaluri manZilis 
gazrda sqesobrivi momwifebis daCqarebis fonze. 
sasqeso hormonebis Tanafardobis Secvla tes-
tosteronis sasargeblod xels uwyobs sakver-
cxeebis araadekvatur stimulacias da Sedegad 
– steroidogenezis darRvevas. Oori asakobrivi 


