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Nowadays, the negative consequences of the
xenobiotics’s influence on the human and ani-
mal reproductive function have been proved by
numerous experimental and clinical researches
the results of which were represented in the in-
formative overviews. Now, xenobiotics present
everywhere (air, soil, water, food, drugs) and it
means the high probability of the xenobiotics
intake into the organism [1]. The penetration
of the toxic substances into mother’s organism
leads to the cumulative xenobiotic burden of
different degree with the following induction
of the removal reactions and developing of the
obstetric complications, and may cause the
metabolic form of fetoplacental insufficiency
(FPI) [2]. This condition of pregnant woman
may evidence the depletion of the compensatory
mechanisms of the fetoplacental complex (FPC)
and may finish by prenatal fetus death or cause
sick baby birth. The pathogenesis of the FPI is

determined by morphological changes and dis-
turbances of placenta functioning. The morpho-
logical substrates of placental insufficiency are
changes linked with the disturbances of im-
plantation and placentation. The sign of FPI is
the disbalance between synthesis of hormones
and fetal growth factors of FPC (estrogens, pro-
gesterone, placental lactogen, etc) [3—5]. The
hormonal disbalance in the prenatal period of
the ontogenesis causes substantial modifying
influence on the developing of neuroendocrine
regulatory mechanisms of sexual behaviour, re-
productive processes and reactivity of hypotha-
lamic-pituitary-gonadal axis. These changes
occur on the base of mechanisms of hormonal
and neuromediatorial imprinting and associate
with the epigenetic control disturbances of the
cell genome expression [6]. All the changes du-
ring the embryonic period of ontogenesis listed
above may result in the negative consequen-
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ces in developing and functioning of different
systems and organs in the postnatal period of
life. It is well known now that children born to
mothers with FPI suffer on the cardio-vascu-
lar diseases [7], have pathological changes in
kidneys [8], brain [9], lungs [10] and in liver.
During studying of long-term effects of FPI,
different disturbances of physical and intel-
lectual development, which may cause arterial
hypertension, diabetes mellitus, metabolic syn-
drome and other diseases in future, have been
observed [5].

As for reproductive system of offspring
born to mothers with FPI, there were single
investigations which reported about sexual
developing and hormonal status of male child-
ren, but the given data were controversial and
non-comparable due to different procedures of
hormone determination and FPI interpetation
[11, 12]. As for female offspring, it has been
determined that ovaries structure of offspring
born to mothers with complicated pregnancy,
corresponds to hypoplastic type and testifies
low functional activity of fetal gonads, which
may lead to further disturbances of germina-
tive function of woman organism [13].

It is proved now, that giving birth after 35
has often caused the pregnancy complications.
It is important to consider, because during last
decades in the high developed countries the
average age of women, who give birth the first
time has gradually increased [14]. According to
the literature data, the substantial part of such
pregnancies is complicated by FPI [15]. Indeed,
these women need the treatment or prophylaxis
by many drugs. Simultaneous taking a large
number of drugs, even in the therapeutic doses,
demonstrates series of different disadvantages.
That’s why, the using of a single medicine in
one pharmaceutical dosage form, which com-
bines all the required active pharmaceutical
ingredients in well-balanced doses influencing
some links of pathogenesis and has a few side
effects, 1s advisable for treatment of women
with FPIL.

Thus, the purposes of this work were to
study influence of further consequences of ex-
perimental FPI in mothers of young and ma-
ture reproductive age on the females-offspring
fertility and to investigate the protective pro-
perties of original pharmaceutical composition
(PhO).

MATERIALS AND METHODS

The investigation has been carried out ac-
cording to the National «General Principles
for Animal Research Ethics» (Ukraine, 2001),
which corresponds to the «European Conven-
tion for the Protection of Vertebrate Animals
used for Experimental and Other Scientific
Purposes» (Strasburg, 1985), and «Principles
for Ethic Committee», 2012. Experimental ani-
mals have been kept in standard conditions
of vivarium of SI «V. Danilevsky Institute for
Endocrine Pathology Problems of NAMS of
Ukraine», under natural sources of light, stan-
dard feeding and water regime ad libitum.

The healthy, Vistar mature rat’s females of
young (3 months) and mature (10 months) re-
productive age with normal four-to-five day’s
estrus cycles have been used in the experiment.
The presence of the sperm cells in morning
vaginal swabs has been considered to be the
first day of pregnancy. 8 groups for 7 pregnant
females in each have been formed: groups 1
and 2 — intact animals of young and mature
reproductive age; groups 3 and 4 — females

with experimental FPI of young and mature
reproductive age accordingly; groups 5 and 6 —
young and mature animals with experimental
FPI treated by pharmaceutical composition,
which contains nonfetotoxic active pharma-
ceutical ingredients of FPI basic therapeutic
group — amino acid (L-arginine), dicarbonic
acid (succinic acid), vitamins (folic acid) and
vasoactive drug (Dipyridamole). Experimental
animals of groups 5 and 6 have received treat-
ment from 11 to 19 day of pregnancy. Groups
7 and 8 — young and mature animals with
experimental FPI treated by drug of compari-
son — Dipyridamole. The modeling of FPI has
been fulfilled by daily subcutaneous introduc-
tion of 50% tetrachloromethane oil solution in
dose of 2 ml/kg of body mass from 12% to 18"
day of pregnancy [16].

The fertility of females has been deter-
mined according to the results of mating with
intact healthy males. The mating in offspring
has been fulfilled at the age of 4 months. The
presence of sperm cells in morning vaginal
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swabs has been considered to be the first day
of pregnancy. The fertilization index (ratio of
fertilized females to general number of females
in group) and pregnancy index (pregnant fe-
males-to-fertilized females ratio) have been
calculated. Females have been killed on the
20 day of pregnancy. The ovaries and uteru-
ses have been removed. The number of preg-
nancy’s corpus luteum in ovaries and quantity
of implantation sites and fetuses in uterus have
been calculated. The level of pre-implantation,
post-implantation loss and total fetal losses has
been determined [17]. According to the results
of mating with intact males, the integral index
of average realized fecundity (fertility) of rat’s
females has been calculated (F,= S,) [18].

The blood serum samples have been ob-
tained for Estradiol (E,) and Testosterone (T)
levels determination. The serum blood samples
have been stored at temperature — —18°C be-
fore analysis. Sex hormones levels have been
determined using test-sets «Estradiol-IFA» and
«testosterone -IFA» (LLC «Chema», Kyiv).

Determination of the characteristic’s distri-
bution in samples has been carried out using
Kolmogorov-Smirnov criterion, n — number of
animals in each group; Me — median; Q, — the
first quartile; Q, — the third quartile; P — sta-
tistical significance among groups according to
Dann and Newman—Keuls criteria. The veri-
fication of the statistical hypothesis has been
fulfilled at significance level (p < 0,05).

RESULTS AND THEIR DISCUSSION

It is well known that the reliability of re-
productive system functioning is provided by
complex of regulating mechanisms, the leading
elements of which are hormones synthesized in
the organs of hypothalamic-pituitary-gonadal
axis. The concentrations of sex hormones have
been determined in all of investigated females-
offspring.

The different essential levels of E, have
been observed during comparing intact groups
of offspring-rats born to mothers of both age
groups. Thus, E, concentration has decreased
by 62% in females born to mothers of mature
reproductive age comparing with offspring born
to young mothers. The T level hasn’t changed,
but ratio of T to E, in blood serum has sub-
stantial increased (P < 0,05) in females born to
mature mothers comparing with females born
to young mothers (Tabl. 1). It may be explained
by decreased hormones levels in women who
get pregnant in mature reproductive age due
to gradual declining of reproductive function
comparing with young women [19].

During sex hormones determination, the
reliable increasing of E, level by 25% and T
level by 122% has been observed in offspring-
females born to mothers of young reproductive
age with FPI. The ratio between sex hormones
levels hasn’t differed from intact group of rele-
vant age. After introduction drug of compari-
son Dipyridamole to pregnant rats with FPI,
the increased T level and its substantial in-
creased ratio to E, (P < 0,05) in blood of mature

offspring have been observed. It points out the
enlargement synthesis of androgens in females-
offspring.

The offspring born to mothers of mature
reproductive age with FPI have demonstrated
statistically significant (P < 0,05) increasing
of indices in ratio T/E, whilst E, concentra-
tion was unchanged and T hormone level
was a bit more (P < 0,05) (Tabl. 1). PhC and
Dipyridamole have caused the normalization
of sex hormones levels in blood of this group
offspring.

Therefore, The FPI in mothers has caused
some consequences in their females’ offspring:
almost all the groups have demonstrated dis-
turbances of hormonal homeostasis manifested
by hyperandrogenia in females-offspring. As it
is known, exactly this pathology is linked with
menstrual cycle disturbances and infertility in
women.

All the females-offspring has been mated
with intact males in the proestrus period. The
fertilization index was 100 %, which means the
presence of sperm cells in the vaginal swabs
in all the females of intact group as well as
in females of experimental group, but females
born to mothers of both groups of age with FPI
have fertilization index decreased by 20%. The
mating in intact females has lead to pregnancy
in 100% cases. As shown in table 2, pregnancy
index in rat’s females born to mothers with FPI
has decreased comparing with intact control
(P <0,05).
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The indices of concentrations of sex hormones in 160-days

Table 1

females-offspring born to intact and experimental mothers, Me [Q, - Q,]

Group of offspring Index
n=7) Estradiol, nmol/l | Testosterone, nmol/l | Ratio T/E,, SU
Young mother's offspring
Intact 0,65 0,90 1,83
[0,50—0,70] [0,90-1,30] [1,34-2,19]
. 0,90 2,70 5,40
Born to mothers with FPI [0,90-0.90]* [2.70-2.70]* [5.40—5,40]¢
. . 0,50 2,00 2,33
Born to mothers with FPI + Dip. [0,40—0,60] [2,00-2,00]* [2,25-3,83]"
. 0,50 1,10 2,22
Born to mothers with FPI + PhC [0.50-0,50] [0,90-1,50] [2,22-2.29]
Mature mother's offspring
Intact 0,20 0,90 4,50
[0,20—0,24] [0,90-1,00] [4,13—4,50]
. 0,25 2,70 7,00
Born to mothers with FPI [0.20-0,38] [1,70-2,70]° 6,758 8]
. . 0,20 0,90 4,50
Born to mothers with FPI + Dip. [0,20-0,20] [0,90-1,00] [4,50—4,88]
. 0,25 1,10 4,75
Born to mothers with FPI + PhC [0.20-0,30] [0,90-1,10] [3,00-5,50]
Notes:
2 probability of differences among indices in groups 1 and 2, 3, 4; p < 0,05;
b probability of differences among indices in groups 1 and 5; p < 0,05;
¢ probability of differences among indices in groups 5 and 6, 7, 8; p < 0,05.
Table 2

Fertilization indices of females-offspring born to mothers with FPI

Group of offspring, number of animals
Index Born to intact Born to Born to mothers mo]tgl?;:ls &zi th
mothers mothers with with FPI + Dip.
(n = 8) FPI (n = 8) (0 =8) FPI+ PhC
(n=10)
Offspring born to young mothers
Fertilization index, % 100 80* 100 100
Pregnancy index, % 100 62,5% 75* 60*
Imegrg% fgfl‘;:e‘l‘ty’ F, 10,9+ 0,8 1,9+ 0,2% 3,8+ 0,4% 2,0+ 0,2%
Integral fertility, % 100 17,2* 35,1% 18,2*
Offspring born to mature mothers
Fertilization index, % 100 80* 100 100
Pregnancy index, % 100 71,4% 83,3* 83,3*
Integri% fgf&;‘ei‘ty’ Fi, 9,4+0,8 2,2+ 0,3* 5,3+ 0,5* 47 +0,5%
Integral fertility, % 100 24* 56,1% 50,2%

Notes:
number of animals in group;
* gtatistical significance of differences comparing with intact group.
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Thus, the presence of sperm cells in vaginal
swab in females of these groups didn’t guaran-

tee pregnancy in contrast to intact rats.

The calculation of integral index F. (average
realized fecundity) which includes the number
of fertilized and pregnant females and ave-
rage number of fetus in pregnant females, has
shown animals born to rats with FPI have

had significant decreased fecundity (Tabl. 2).
As seen from table 2, the integral fecundity

in females-offspring born to mothers with FPI

was on average decreased by 80 %. Drugs in-
troduced with aim to correct the negative con-
sequences of placental insufficiency, have lead
to some increasing of females’ fecundity, but
haven’t reached the indices of intact group.

Table 3
The fertilization indices on the 20* day of pregnancy
of offspring born to mothers of young reproductive age
with FPI, Me [Q, - Q,]
Quantity l‘)y one female, Fetal loss, %
item
Group of G ]
offspring Corpus Implanta- enera Pre-im- Post-im-
. . number of . . Total
luteuv tion sites plantation | plantation
fetuses
Offspring born to young mothers
Boﬁott‘}’lgza“ 12,00 11,00 10,50 8,01 4,49 12,50
o8 [11,00-13,00] | [10,50-12,00] | [9,75-11,25] | [0,00-16,08] | [0,00-8,52] | [5,77-18,18]
Born to 8,50 * 5,00 * 5,00 * 37,50 37,50
mothers with 0,00
N [8,00-9,00] | [5,00-7,25] | [5,00—5,75] | [17,71-42,71] [34,38-42,71]
FPI (n =6)
Born to
mothers with 10,50 6,00 6,00 37,37 0.00 37,37
FPI+Dip. [9,75—-11,00] | [3,50-8,50] [3,50-8,50] | [10,61-67,73] ’ [10,61-67,73]
(n=4)
Born to
mothers with 8,50 8,00 7,50 19,84 0.00 19,84
FPI+PhC [8,00-9,75] [7,25-8,00] [6,560-8,00] | [2,78—29,64] ’ [2,78—38,39]
(n=6)
Offspring born to mature mothers
Boﬁott‘}’lgza“ 11,00 9,00 9,00 8,33 8,33 15,38
(n="7) [10,00-12,00] | [9,00-11,00] | [8,50-10,50] | [0,00-16,78] | [0,00-10,10] | [11,11-17,42]
moﬁferrnstv‘;ith 9,50 7,00 5,00 25,00 22,50 44,32
FPI (n = 4) [8,00-11,25] | [b,75—-8,00] [4,00-6,50] | [0,00-51,14] |[15,00—27,08] |[18,75—64,39]
Born to
mothers with 10,00 8,00 7,00 12,50 12,50 37,50
FPI+Dip. [8,00-12,00] | [7,00-8,00] [6,00-8,00] | [7,69-30,00] | [0,00-14,29] | [7,69—40,00]
(n=5)
Born to
mothers with 9,00 8,00 7,00 22,22 10,00 33,33
FPI+PhC [9,00-10,00] | [7,00-8,00] [6,00-7,00] |[11,11-27,27]| [0,00-12,50] |[22,22—36,36]
(n=5)
Notes:

n — the number of animals in group;

Me — median;

Q, — the first quartile;
Q, — the third quartile;
* — gtatistical significance of differences comparing with intact group according to Dann criterion.
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The reduced in the number of corpus lu-
teum, implantation sites and fetuses (12 + 0),
(11 £ 0), (10,5 + 0) accordingly, (P < 0,05), have
been determined during autopsy in females-
offspring born to mothers of young reproductive
age with FPI. In all other groups these indices
and prenatal losses haven’t differed from intact
group’s data (Tabl. 3).

As it was shown in previous investigation,
the offspring born to mothers with FPI have
had decreased number of follicles and lowered
ovaries masses. The diminished number of cor-
pus luteum and follicles of different degree of
maturing, the decreasing of primordial follicles
pool, the intensification of follicles atresia have
been observed during histological investigation
that means the normal process of follicles ma-
turing was changed [20]. It may be explained
that the process of ovaries and egg cells deve-
lopment in females-offspring has started just in
mother’s womb. The disturbances of hormonal
balance in the perinatal period of ontogenesis
have caused the substantial modifying influ-
ence on the formation of neuroendocrine me-
chanisms of behaviour regulation, reproductive
processes and reactivity of hypothalamic-pitui-
tary-gonadal axis. These changes occur on the
base of mechanisms of hormonal and neurome-
diatorial imprinting and associate with the epi-
genetic control disturbances of the cell genome
expression [6].

The sign of hormonal changes when FPI in
system “mother-placenta-fetus” is the decreas-
ing of progesterone concentration that leads to
increasing of general testosterone in fetus. One
of the possible mechanisms of influence on the
further offspring developing is activity of mo-
ther’s androgens which may contribute the pro-
gramming effect on the placental and/or fetal
steroid genesis, in this way initiating changes
of androgens level and fetoplacental hormonal
homeostasis [21, 22, 23].

It is aware, placenta may transform andro-
gens into estrogens. Therefore, it was possible
that the most part of mother’s and fetus’s an-
drogens metabolize just in placenta. This mech-
anism protects pregnant women as well as fe-
male fetuses from virilization. Androstendion
and testosterone are high affinity substrates
for placental ferment system of aromatases and
transform into estronum and estradiol accor-

dingly. Dihydrotestosterone isn’t substrate for
aromatization, but it is metabolizing under the
influence of another placental ferments (oxy-
steroid dehydrogenases) into less active metab-
olites such as 5a-androstan-38, 178-diol [24].

The influence of fetus androgens may be di-
minished by placental aromatization of andro-
gens and producing of estrogens. This hypothe-
sis has been confirmed by finding of virilization
in female fetuses under the deficiency of placen-
tal aromatase.

However, aromatization, as a rule, is not
enough for fetus complete protection from tes-
tosterone transmission and this is not suf-
ficiently explains the absence of fetus viri-
lization. The prenatal influence of normal
concentrations of androgens during pregnancy
does not lead to changes in the ovaries which
may cause polycystic ovary syndrome in the
adulthood, but it is not the case for complicated
by FPI pregnancy.

According to another hypothesis, masculin-
ization and feminization of brain are not rea-
lized by androgens, but their metabolites of
estrogen (estradiol. estron, catechol estrogens).
Fetal serum protein a-fetoprotein (aFP) which
binds estrogens with high affinity plays more
than neuroprotective role and, moreover, sup-
plies estrogens to the brain cells for female dif-
ferentiation supporting. a-FP contributes the fe-
male brain defense from excessive influence of
estrogens. a-FP is needed for estrogen supply-
ing into the brain and, thereby, plays an active
role in the differentiation of female. This pro-
tein, also, protects female brain from masculi-
nization and defeminization by estrogens which
circulate during embryonic development [25].

The changes of a-FP secretion are possible
under FPI that may cause birth of females with
disturbances in reproductive system develop-
ment.

Therefore, under the condition of FPI the
excessive secretion of androgens as well as es-
trogens in mothers as well as in fetuses is pos-
sible that may cause further defeminization
and masculinization of neuroendocrine system
of female fetus. These processes lead to the dis-
turbances of ovarian and menstrual cycles, hy-
perandrogenia and infertility in the reproduc-
tively mature age.
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CONCLUSION

. Fetoplacental insufficiency influences the

fertility of females-offspring born to mothers

creased number of pregnancy corpus luteum,
implantation sites and fetuses.

of young and mature reproductive age. 3. The introduction of pharmaceutical com-

2. Females-offspring born to mothers with FPI position to pregnant females has lead to
of young as well as mature reproductive age female birth with normalized levels of sex
have demonstrated decreased pregnancy and hormones, nevertheless, animals has demon-
integral fecundity indices. Mothers of young strated decreased fecundity.
reproductive age with FPI have had de-
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The penetration of the toxic substances into mother's organism leads to the cumulative xenobiotic burden of
different degree with the following induction of removal reactions and developing of obstetric complications, and
may cause the metabolic form of fetoplacental insufficiency. The pathogenesis of the fetoplacental insufficiency is
determined by morphological changes and disturbances of placenta functioning. The purposes of this work were
to study influence of further consequences of experimental fetoplacental insufficiency in mothers of young and
mature reproductive age on the females-offspring fertility and to investigate the protective properties of original
pharmaceutical composition.

Materials and methods. The healthy, Vistar mature rat's females of young (3 months) and mature
(10 months) reproductive age have been used in the experiment. 8 groups for 7 pregnant females in each have
been formed: groups 1 and 2 — intact animals of young and mature reproductive age; groups 3 and 4 — females
with experimental fetoplacental insufficiency of young and mature reproductive age accordingly; groups 5
and 6 — young and mature animals with experimental fetoplacental insufficiency treated by pharmaceutical
composition from 11 to 19 day of pregnancy. Groups 7 and 8 — young and mature animals with experimental
fetoplacental insufficiency treated by drug of comparison — Dipyridamole. The modeling of fetoplacental insuf-
ficiency has been fulfilled by daily subcutaneous introduction of 50 % tetrachloromethane oil solution in dose of
2 ml/kg of body mass from 12 to 18 day of pregnancy. The fertility of females has been determined according to
the results of mating with intact healthy males. The blood serum samples have been obtained for Estradiol and
Testosterone levels determination.

Results. Fetoplacental insufficiency influences the fertility of females-offspring born to mothers of young
and mature reproductive age. All the groups of females-offspring born to mothers with fetoplacental insuf-
ficiency have significantly lowered pregnancy index and integral fecundity. Only in offspring born to mothers
of young reproductive age with fetoplacental insufficiency the decreased number of pregnancy corpus luteum,
implantation sites and fetuses has been observed. The introduction of pharmaceutical composition to pregnant
females has lead to female birth with normalized levels of sex hormones, nevertheless, animals has demon-
strated decreased fecundity.

Key words: fecundity of females-offspring, fetoplacental insufficiency, sex hormones, pharmaceutical
composition.

PEPTUNIBHOCTb CAMOK-NMOTOMKOB KPbIC,
POXAEHHbIX OT MATEPEN C ®ETOMJIALEHTAPHON HEQOCTATOYHOCTbIO
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1TV «lnemumym npobnem sndokpunnoti namosnoauu um. B. A. Jlanunesckoeo HAMH Ykpaurvin,
2. Xapvkos, Yepauna
? HayuornanvHoill gpapmayesmuveckuti ynusepcumem Murnucmepemea 30pasooxparerus Yxpaurot,
2. Xapvros, Yipauna
seliukova_nat@ukr.net

[IpoHUKHOBEHVE TOKCMYECKUX BEIECTB B OPTAaHU3M MATEPH MPUBOJUT K KYMYJISITUBHON KCEHOOMOTH-
YeCcKON HATpPy3Ke Pas3HOU CTEeIeHU C IIOCJIeAYIOINMM HHIYIINPOBAHUEM peaKIIUi BHIBEIEHUS U PA3BUTHEM
aKYIIePCKUX OCJIOMKHEHUH, a TAKKEe MOKET BBI3BATh MeTa00JINUecKyI0 (popMy (eTornIarneHTapHoN HeIocTa-
TouHoctu. [laTorenes geromnaneHTapHOi HEITOCTATOYHOCTH OIIPeIesIsieTCs MOPQOJIOTHYECKUMU U3MEeHEeH!-
MU W HaApPYIIeHUSAMU (PYHKIITMOHUpPOBAaHUA miamneHThl. [lebio manHoil paboThl OBIII0O M3yYEeHUE BIAUSTHUS
OTIAIEHHBIX ITOCJIEICTBUIN 9KCIePUMEHTAIbHON (PeTOIIaleHTAPHON HeJ0CTATOYHOCTHA ¥ MaTepel MOJIOI0T0
¥ 3peJIoTO PempoayKTHBHOTO BO3pacTa Ha (PepTUIBHOCTH CAMOK-IIOTOMKOB M U3YyYUTh 3AIUTHBIE CBOMCTBA
OPUTHUHAJIBHOHU (papMalieBTUUYEeCKON KOMITO3UILUH.

Marepuansr u metoasl. B sxcrieprumenTe MCIIOIb30BaIH 30POBHIX IIOJIOBO3PEJIBIX CAMOK KPBIC MOJIOJIO-
ro (3 mecsitta) u 3pesoro (10 mecsiieB) penpoaykTuBHOTO Bodpacra. ChopmupoBaHo 8 rpyIrir mmo 7 6epeMeHHBIX
CaMOK B KaKJOM: 1-9 U 2- TPYNIIEI — MHTAKTHBIE KUBOTHBIE MOJIOIOTO W 3PEJIOT0 PEeIrpogyKTUBHOIO BO3-
pacra; 3-a U 4-1 IPYIIIEl — CAMKH C 9KCIEPUMEHTAJTbHON heTomIaeHTapHoN HeI0CTATOYHOCTHI0 MOJIOI0T0
U 3PeJIOTO PEepPoOaAYKTUBHOTO BO3PACTA COOTBETCTBEHHO; 5-A M 6- TPYIIIIBI — MOJIOJIBIE U 3PEJIOTO PEIIPOIYK-
TUBHOTO BO3pacTa ¢ (peTomIaIeHTapHON HeJOCTATOYHOCTHIO, II0JIyYaBIIue (hapMaIeBTUUYeCKY 0 KOMITO3UILIIO
¢ 11 mo 19 nensb GepemensocTu. ['pymmel 7 u 8 — KUBOTHBIE C 9KCIIEPUMEHTAJIBHON (peTOoIIalleHTaPHON He-
JI0CTATOYHOCTHIO, ITOJIyYaBIIKe IIpenapar cpaBHeHus — aunupuaamos. Mogeauposanue derorialeHrap-
HOHM HEJOCTATOYHOCTY HMPOBOAMJIOCH ITYTEM €:KEeTHEBHOTO IIOJIKOMKHOTO BBegeHUA 50% MacJasgHOTO pacTBopa
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TeTpaxJopMeTaHa B J103e 2 MJI/KT Macchl Tesa ¢ 12 no 18 neus 6epemennocTu. IlmomoBuTOoCTS CaMOK ompeie-
JISLJTH TI0 pe3yJIibTaTaM CIapUBAHUSA C UHTAKTHBIMUY 370p0oBEIMHU caMIitaMu. OGpasiisl CBIBOPOTKHU KPOBU Opasin
IS OIIpesieJIeHU s YPOBHEH aCTpaaroiia U TeCTOCTEPOHA.

Ionyuyenusnie pedynbsrarel. DeTorianieHTapHas HeJJOCTATOYHOCTD BIUsIET HA PEePTUIHHOCTEH CAMOK-TIO-
TOMKOB, POKJIEHHBIX OT MaTepeil MOJIOJIOTO U 3PeJIoT0 PeIpoAyKTUBHOIO Bo3pacTa. ¥ BCeX I'PYII CaAMOK-II0-
TOMKOB, POKJIEHHBIX OT MaTepei ¢ eTorialeHTapHON HeI0CTATOYHOCTHI0, 3HAUNTEJIBHO CHU3UJICS UHIIEKC
0epeMEeHHOCTH W WHTEerpajibHas MJIOJOBUTOCTEL. TOJBKO y ITOTOMKOB, POMKIEHHBIX OT MaTepeil MOJIOIOr0
PenpoaYyKTHBHOIO BO3pacTa ¢ (PeTomIareHTapHON HeJ0CTATOYHOCTHI0, HabJI101a/10Ch CHUKEHHEe KOJINYIeCTBa
JKEJITBIX TeJ 0epeMeHHOCTH, MeCT MMILJIAHTAI[UH W IIJIOA0B. BBeleHme hapMalieBTU4YeCcKON KOMIIO3UI[UK
OepeMeHHBIM CAMKaM IIPUBEJIO K HOPMAaJIU3AIUU YPOBHEH MOJOBBIX TOPMOHOB, TEM HE MEeHee, JKUBOTHBIE TIPO-
JIeMOHCTPUPOBAJIN CHUKEHHE IIJI0JOBUTOCTH.

KnroueBsie ciioBa: MIOJOBUTOCTH CAMOK, heTOIIAlleHTAPHAS HEI0OCTATOYHOCTD, IT0JIOBbIE TOPMOHEI,
dapmarneBTuYecKass KOMIIO3UITUS.

PEPTUNIBHOCTI CAMULUb-HALWAAKIB LWYPIB HAPOOXEHUX
Bl1A MATEPIB I3 ®ETONNALEHTAPHOIO HEAOCTATHICTIO

Cemnorxosa H. 10."' 2, Kopeunesa €. M., Kycrosa C. IIL.},
Boiiko M. O.', Micopa K. B.!
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m. Xapkie, Vepaina,;
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[IpoHUKHEHHS TOKCUYHUX PEYOBUH B OPraHi3aM MaTepl IPU3BOAUTH 0 KYMYJISATUBHOTO KCEeHOOlOoTiUec-
KOI'0 HABAHTAMKEHHS PI3HOT0 CTYIEHS 3 HOTAJbIINM IHAYKYBAHHAM PeaKI[ili BUBENEeHH 1 POSBUTKOM aKy-
MIEPChRUX YCKJIATHEHB, a TAKOK MOKe BURJIUKATA MeTaboIiuHy popMy deToraameHTapHol HeJ0CTaTHOCTI.
ITaTorenes geTomraesTapHoi HEJOCTATHOCTI BU3HAYAETHCSI MOPQOJIOTIYHUMY 3MIHAMHU TA TOPYIIEHHIMU
dyurIionyBaHHA aaneHTu. MeToro 1aHnoi podboTu 0yJi0 BUBYEHHS BILJIMBY BiIJaIeHUX HACTIIKIB eKCIIePU-
MeHTaJbHOI heToIlIalleHTapHOI HeJOCTATHOCTI1 Y MaTepiB MOJIOIOr0 1 3p1JIOro PerrpoayKTUBHOTO BiKy Ha dep-
TUJILHICTH CAMUILb-HAIIAAKIB 1 BAUBYUTHU 3aXUCHI BJIACTUBOCTI OPUTiHAJIBHOI hapMaeBTUYHOI KOMIIO3HIIIi.

Marepianu Ta meTonu. B exciiepuMeHTI BUKOPHUCTOBYBAJIH 3J0POBUX CTATEBO3PIJIMX CAMHUILL IILYyPiB,
moJtozoro (3 micsri) 1 apisoro (10 micsariis) penpoaykrusHoro Birky. Cdopmosaro 8 rpym mo 7 BariTHuX ca-
MHIb B KOKHIN: 1-a Ta 2-a rpynu — 1HTAKTHI TBAPUHHU MOJIOLOTO 1 3P1JIOr0 PerrpoayKTUBHOIO BIKY; 3-a Ta
4-a rpynu — CaMKHU 3 eKCIIEPUMEHTAJIbHOI heTOIIalleHTAPHOM HEeIOCTATHICTIO MOJIOJOTO 1 3P1JIOTO Perpo-
JIYKTUBHOIO BIKY BIJITIOBITHO; 5-a Ta 6-a IPyIId — MOJIOJI TA 3PLJIOr0 PEIpPOAyKTUBHOTO BIKY 3 dpeToIIaleH-
TapHOI HEJOCTATHICTIO, IK1 OTPUMYyBa U papMaleBTUIHy KoMmo3uiio 3 11 mo 19 noby BaritaocTi. I'pymnu 7-a
Ta 8-a — TBAPUHU 3 €KCIEePUMEHTAJIHHOI (PeTOIIAlleHTAPHOM HeI0CTATHICTIO, STKl OTPUMYBAJIU Iperapar
MOPIBHAHHSA — Oumipugamost. MomesnoBaHHS (peTomIareHTapHol HeJJOCTATHOCTI IIPOBOAUIIOCS IIIJISXOM II10-
JIEHHOTO0 IIAITKIPHOTO BBemeHHs 50 % MacassHOro po3yMHYy TeTpaxJjopMeTaHa B /1031 2 MJI/Kr macu Tijga 3 12
o 18 mens BaritHocTi. [lmomouicTs caMuIlh BU3HAYAIN 3a pe3yJIbTaTaMU CIIAPIOBAHHSA 3 1IHTAKTHUMU 3]10-
POBUMH CAMIIIMH. 3PA3KU CUPOBATKY KPOB1 OpaJiu AJisd BUSHAUYEHH PIBHIB €CTPAII0Jy Ta TECTOCTEPOHY.

Orpumani pesyabratu. Oeronnamnesrapaa HeOCTATHICTD BIIMBAE HA (PEPTUIIBHICTD CAMUILb-HAIILA -
K1B, HAPO/PKEHUX B1JT MaTEePiB MOJIOJIOTO 1 3P1JIOTO PEeIrPoIyKTUBHOTO BIKY. ¥ BCIX I'PYIl CAMHIb-HAIIAIKIB,
HapOKeHUX BlJ MaTepiB 3 (peTomJIalleHTapHOI HEeJOCTATHICTI, 3HAYHO 3HHUKABCSA 1HIEKC BATITHOCTI Ta
iHTerpajbHa MI0LI09icTh. TiNbKHU y HAIAAKIB, HAPOIKEHHUX BIJ MaTEepiB MOJIOLOr0 PEIIPoayKTUBHOIO BIKY
3 (peTomIAIIEHTAPHOI HEJOCTATHICTIO, CIIOCTEPIrajiocs 3HUMKEHHSA KiJIbKOCTI KOBTHUX TI1JI BAriTHOCTI, MICIb
IMIIJTAaHTAIIH 1 110118, BBemenus gpapmalieBTuuHOI KOMIO3UITIT BATITHUM CAMUISIM IIPU3BEJIO 0 HOPMAJIi-
3arii piBHIB CTATEBUX FOPMOHIB, aJie TUM He MEeHII, TBAPUHU IIPOJIeMOHCTPYBAIU 3HUKEHHS I1JI1THOCTI.

KiamoyoBi caoBa: mIOLIOUICTh CAMHIB, (DETOMIALIEHTAPHA HEJOCTATHICTD, CTATeBl rOpMOHH, dapma-
IEeBTUYHA KOMITO3HUITis.
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