ROLE OF THE HORMONAL SYSTEM

“VITAMIN D/VITAMIN D RECEPTORS” IN THE FORMATION
OF SOME PREGNANCY COMPLICATIONS

INTRODUCTION

The latest findings demonstrate that biological
role of hormonal system “vitamin D/vitamin D re-
ceptor” (VD/VDR system) is not limited to its clas-
sical effect on bone-mineral metabolism. It was
ascertained that calcitriol as a classical steroid
hormone involved in the regulation of a number
of physiological processes by auto-, para- and
endocrine pathways, and discovery of more than
2200 genes encoding its receptors in many or-
gans and tissues and controlling more than 3%
of human’s genome allowed us to state that VD
lack or deficiency is associated with a number of
diseases that are not associated with its partic-
ipation in calcium homeostasis regulation [1, 8,
12]. The most investigated non-classical effect of
calcitriol is its ability to modulate immune, endo-
thelium-dependent, antiproliferative and other
reactions associated with diseases of cardiovas-
cular system (arterial hypertension), diabetes
mellitus, skin diseases, bronchial asthma, onco-
logical diseases [19, 22].

Literature data indicates not only the wide-
spread prevalence of VD deficiency in the world,
but also the possibility of influencing the devel-
opment of calcitriol-associated diseases through
its supplements [3, 4, 23].

VD receptors are widely presented immediate-
ly in the ovaries, uterus, trophoblast, placenta
and in other organs of the reproductive system.
Taking into account epidemiological aspects of
VD lack and deficiency, their effect on the func-
tional state of the reproductive system seems
logical. Studies of VD role in the pathomecha-
nisms of the formation and development of the
reproductive system organs various diseases, as
well as pregnancy complications, are one of the
important directions of modern reproductology,
obstetrics and prenatology [2, 9, 201.

Purpose of the study: to determine VD status
and its effect on the course of gestational pro-
cess in the women dwelling in the southern re-
gion of Ukraine.

MATERIALS AND METHODS

459 women were examined. Examinations
were made at the base of the public utilities “Ma-
ternity Hospital No. 1" and “Maternity Hospital
No. 5” (Odesa, Ukraine) from 2016 till 2019. All
the persons under examination gave informed
consent.
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Exclusion criteria were the presence of severe
extragenital pathology (diabetes mellitus, chron-
ic kidney and liver diseases with insufficiency),
impaired fat metabolism, skin diseases, autoim-
mune diseases, thyroid and parathyroid glands
diseases, which can have a significant effect on
the metabolism and level of VD in blood serum.

It should be noted that all patients took one
or another complex of multivitamin - mineral
complexes containing VD (in general, none of
the received complexes contained more than
500 1U VD).

General clinical examination of pregnant
women, clinical and laboratory tests to assess
the fetus’s condition and uteroplacental-fetal
circulation (ultrasound, Doppler, hormonal, and
other methods) were carried out in accordance
with the requirements of regulatory documents
in the prescribed period of pregnancy and/or ac-
cording to indications.

The studies were carried out in the gestational
age of 28-34 weeks, in spring to exclude the in-
fluence of the seasonal factor to the level of solar
insolation and the presence of equal conditions
for dermal VD synthesis.

VD status was determined by enzyme-linked
immunosorbent assay (ELISA) based on the prin-
ciple of competitive binding (at level 25(OH)D in
blood serum) on a COBAS Integra 400 Plus ana-
lyzer (Roche Diagnostics, Switzerland). 25(0H)D
is the main circulating metabolite of both forms
of VD and its level can be quantified.

When determining the status of VD we were
guided by the“Guidelines for Preventing Deficien-
cy Vitamin D in the Population of Central Europe”
[24]. According to this Guidelines VD deficiency
is defined as 25(0OH)D <20 ng/ml (50 nmol/L), VD
deficiency (suboptimal status) — if 25 (OH)D are
21-30 ng/ml (50-75 nmol/L), optimal or adequate
level of VD - 30-50 ng/ml (75-125 nmol/L), high
level of VD is considered when its values in blood
serum are higher than 50 ng/m (125 nmol/L).

All statistical analyzes were performed using
Biostat, Statistica 6.0 software from Install Shield
Software Corporation (USA).

RESULTS

Take account of the seasonal fluctuations in VD
level associated with the level of solar insolation
it should be noted that the Odesa region, Kher-
son and Nikolaev regions of Ukraine are charac-
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terized by the highest average annual
level of solar insolation (3.55 kWxh/m?
x day) compared with the regions where
the corresponding indicator is the low-
est among the regions of Ukraine: Lviv
region - 2.92 kWxh/m? x day, Chernivtsi
region - 2.98 kWxh/m? x day. All preg-
nant women were residents of Odesa
that is allows us to conditionally assume
optimal states for the synthesis of VD ac-
tive metabolite.

The average age of the patients was
30.35 £ 3.12 years; they all were normo-
trophs with an average body mass index
22.8 +1.93 kg/m>.

VD status determined. It was found
that only a third of pregnant women
(141 or 30.7% of 459 women) who made
up the control group had an optimal se-
rum VD level (43.38 + 9.67 ng/ml) or ade-
quate to ensure its biological effects.

The main group consisted of 318
(69.3% out of 459) pregnant women with
a VD level corresponding to deficiency
status (25.45 + 4.63 ng/ml on average in
229 women out of 459 - 49.9%) and de-
ficient status (15,28 + 4.78 ng/ml in 89 or
19.4% out of 459) (Fig. 1).

Women with a serum level of 25 (OH)
D above 50 ng/ml (125 nmol/L) were not
found among the persons under exam-
ination.

Groups were homogeneous accord-
ing to the intergenetic interval and the
parity of labor. 70.7% were primiparous
in the main group (225 out of 318 wom-
en), 66.7% in the control group (94 out
of 141 women); (F = 0.65, p =0.05), mul-
tiparous (2nd and 3rd births) account-
ed for 29.3% and 33.3% respectively in
the main and control groups (F = 0.65,
p =0,05). The average interval between
births in multiparous patients was 3.7 +
2.5 years.

Obstetric and gynecological history in
the main group was characterized by a
significantly higher frequency of gyne-
cological diseases.

3.5% of women (11 people out of 318)
in the main group has scleropolicystic
ovary syndrome, pregravid hypoplasia
of the uterus, Asherman’s syndrome,
there were no such patients in the con-
trol group (p <0.001). Inflammatory dis-
eases of the uterine appendages were
observed in 10.06% (32 of 318) and
2.8% (4 women) in the main and control
groups (F =0.082, p =0.05).
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Figure 1.VD status of pregnant women, %

Background diseases of the cervix were
diagnosed in 26.7% (85 of 318 women)
and 5.7% (8 of 141) women respectively
(F = 0.0001; p <0.01). 9.74% (31 of 318)
patients of the main group had uterine
fibroids, in the control group there were
no such patients (F = 0.0015; p <0.05).

Miscarriage was indicated by more
than a quarter of women in the main
group (26.7% or 85 out of 318); in the
group with optimal VD status such pa-
tients were significantly less (3.5% or 5
out of 141) (F =0.00001; p <0.01).

The course of pregnancy was character-
ized by a significantly higher frequency
of various complications in the group of
pregnant women with insufficient and VD
deficient status (Fig. 2).

With regard to the threat of pregnan-
cy termination and premature delivery
45.6% of patients in the main group
were treated, and only 9.9% of wom-
en in the control group (F = 0.00001;
p <0.01). Gestational data were ob-
served in 10.06% and in 4.3% (F = 0.164;
p =0.05) pregnant women in the main
and control groups, pregnancy was
complicated by preeclampsia in 13.5%
of patients with suboptimal and defi-
cient VD status, and in 2.8% with its op-
timal status (F = 0.0093; p <0.05). Grade
1-2 anemia was 2.5 times more often
diagnosed in the main group (43.7%
and 20.6%) (F = 0.0008; p <0.01). Inci-
dence of acute respiratory viral infec-
tions an the main group was quite high
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Figure 2. Frequency of pregnancy complications in pregnant women with normal VD levels in the blood and in

pregnant women with VD insufficient and deficient levels
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compared with the comparison group (27.7% and 8.5% re-
spectively) (F = 0.0009; p <0.01).

Placental dysfunction developed in 4.5 times more often
with insufficient VD in the blood (32% and 7% respectively in
groups) with 9% realization in the intrauterine growth retarda-
tion syndrome (28 of 318 women; F = 0,00001; p <0.01). Fetus's
retardation was not diagnosed in the comparison group.

A high incidence of inflammatory diseases and an imbalance
of vaginal biocenosis were detected in pregnant women with
suboptimal and deficient VD status: 64.4% versus 18.4% (F =
0.00001; p < 0.01). Urogenital tract biocenosis was character-
ized by a significantly lower frequency and insignificant degree
of colonization by infectious agents in patients with an optimal
VD level and a physiological course of pregnancy (maximum
10° CFU/ml).

The presence of polyhydramnios (19.8% and 8.5%; F = 0.015;
p <0.05) or low water (18.5% and 4.9%; F = 0.0039) also points
to inflammatory changes in extraembryonic formations
(p <0.01).

Polyhydramnios was observed 2.8 times more often and oli-
gohydramnion almost 8 times more often in patients with pla-
centa dysfunction.

DISCUSSION OF THE RESULTS

The data of a high incidence of VD deficiency/shortage in
pregnant women dwelling in a region with high levels of solar
insolation are probably a reflection of general population-based
behavioral characteristics, in particular a commitment to the
widespread use of sunscreens, on the one hand, and a limited
time spent in the sun, on the other hand, which leads to a de-
crease of cholecalciferol synthesis in the skin [13, 16].

The presence of VDR directly on the body’s immunocompe-
tent cells (monocytes, macrophages, dendritic cells and lym-
phocytes) indicates the participation of VD in the reactions of
innate and acquired immunity [6].

Under the conditions of VD-deficiency a violation of the immuno-
logical balance is observed, in particular, the production of antimi-
crobial peptides (defensin and cathelicidin) directly in the placenta
is inhibited, that may cause activation of chronic inflammatory dis-
eases or the formation of primary foci of infection; in particular a
correlation between the frequency of bacterial vaginosis and low
VD in the blood of pregnant women was revealed [11, 21]. Accord-
ing to our data, a violation of the vaginal biocenosis under the con-
ditions of insufficient VD level was observed 3.5 times more often.

VD’s immunomodulatory properties also explain its role in
the pathogenesis of immature pregnancy by regulating the ex-
pression of VDR in activated T-cells, in the production of T-reg-
ulatory cells (T-suppressors) and T-helpers (Th17) which are
necessary to ensure immunological tolerance during normal
pregnancy. At VD’s deficiency, under the conditions of T-sup-
pressors decrease, number of pro-inflammatory Th17 increases
- the balance between pro- and anti-inflammatory cytokines
is violated, followed by activation of nonspecific inflammato-
ry processes which is realized in immature pregnancy [7, 14].
Almost half of the pregnant women with a suboptimal level of
VD had clinical signs of pregnancy interruption, while in wom-
en with optimal VD status; only every 10th patient was treated
in connection with this diagnosis.

Calcitriol has a dose-dependent ability to suppress the in-
flammatory process in the trophoblast activated by pro-in-
flammatory cytokines: in this case, the auto- and paracrine
pathways modulate the immune relations between the moth-
er's and embryo’s bodies [17].

A reliably high frequency of amniotic membrane dysfunc-
tion with a change in the amount of amniotic fluid in the group
of insufficient VD pregnant women indicates a high risk of in-
trauterine infection in these patients.

According to our data, a significantly higher frequency of pre-
eclampsia and placental dysfunction in women with violated VD
status indicates pathological angiogenesis and abnormalities in
the pace and structural changes of the spiral arteries.

It is known that calcitriol has a dose-dependent effect on
trophoblast invasion: decrease in the rate of gestational trans-
formations in the vessels even at the stage of decidual changes
and signs of insufficiency of vascular invasion of syncytiotro-
phoblast, insufficient morphological transformations of the
spiral vessels of the uterus lead to a decrease in the total area
of the intervillous space, formation and development of pla-
cental pathological hypoxic-ischemic changes [5]. This may ex-
plain preeclampsia’s high frequency.

In addition, VD/VDR system can lead to impaired endome-
trial receptivity and formation of primary chorion and placen-
ta dysfunction with pathological implantation and impaired
perfusion of the placenta. In their turn, these changes are also
the initial stage in the formation of placenta dysfunction [18].
Later on placental ischemia and systemic endothelial dysfunc-
tion lead to multisystem disorders with the development of a
complex of multi-organ changes specifically attributed to pre-
eclampsia. Risk of severe preeclampsia increases by 4-5 times
if there are VD deficiency (<20 ng/ml). 25(0OH)D concentration
in blood serum in patients with preeclampsia is by 23% lower
than in women with physiological pregnancy [10, 15].

CONCLUSIONS

Information on the multifunctionality of the VD/VDR hor-
monal system, it participation in the regulation of angiogen-
esis, cellular apaptosis, immunological reactions and other
physiological and pathological processes in a human body al-
low us to talk about VD role in the pathogenetic mechanisms
of the formation and development of various complications of
the gestational process.

For the first time in the Odesa region VD status in pregnant
women an epidemiological study was conducted and it was
established, that 70% of them under living conditions with the
highest average annual level of solar insolation compared with
other regions of Ukraine, have insufficiency or VD deficiency.

Pregnancy at the background of suboptimal or VD deficien-
cy status is characterized by a significantly higher frequency
of preeclampsia (4.8 times more often, F = 0.0093; p <0.05),
placental dysfunction (4.5 times), risk of premature labor (4,6
times more often, F = 0.00001; p <0.01), intrauterine infection
clinic (2.8 times more often, F = 0.0039; p <0.01), gestational
anemia (2.5 times more often, F = 0.0008; p <0.01).

Further studies on the possibility of preventing complica-
tions of the gestational process by correcting of VD status are
advanced research directions.
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Introduction. The hormonal system “vitamin D/vitamin D receptors” (VD/VDR) is involved in the regulation of numerous physiological processes. VD lack or deficiency is associated with a number of different diseases, including pregnancy complications.
Purpose of the study: to determine VD status and its effect on the course of the gestational process in women from the southern region of Ukraine.

Materials and methods. 459 women were examined, 318 (69.3%) of them were the main group and 141 (30.7%) were the comparison group.

In addition to standard general clinical examinations, ELISA on a COBAS Integra 400 Plus analyzer (Roche Diagnostics, Switzerland) the VD level was determined in the blood.
Results and discussion. 49.9% of the pregnant women in the main group had insufficient VD level (25.45 £ 4.63 ng/ml), in 19.4% it corresponded to a deficit (15.28 = 4.78 ng/ml). VD concentration in the comparison group was 43.38 + 9.67 ng/ml (p <0.01).
Significantly more frequent pregnancy complications in the main group were threatening abortion (45.6% VS 9.9%; F = 0.00001; p <0.01), greeclampsia (13.5% V'S 2.8%; F = 0.0093; p <0, 05), placental dysfunction (32% VS 7%; F = 0.00001; p <0.01), vaginal

dysbiosis (64.4% V'S 18.4%; F = 0.00001; p <0.01), pregnant anemia (43.7% V'S 20.6%; F = 0.0008; p <0.01) and signs of inflammation o

main group; in the comparison group none case was noted.

the amniotic membranes (38.3% V'S 13.4%). Syndrome of intrauterine growth retardation diagnosed in 9% women in the

Conclusion. 70% of pregnant women in Odesa region have a lack or deficiency of VD. Pregnancy course is characterized b%/a significantly greater frequency of preeclampsia (4.8 times more often), placental dysfunction (4.5 times), threat of miscarriage (4.6 times more
often), intrauterine infection (2.8 times more often), gestational anemia (2.5 imes more). |t seems promising to conduct further research on the possibility of preventing complications of the gestational process by correcting VD status.

Keywords: vitamin D hormone, vitamin D receptors, pregnancy complications, preeclampsia, placental dysfunction.
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H.W. TypuuH, K. Mea. ., A0LeHT kadeapbl NPoQeCccioHanbHol naToorw, KNHAYECKOiA 1abopaTopHoii 1 GyHKLMOHaNbHON AuarHocTvkv OHMenY, r. Onecca

H.B. Ky3bMuH, akyLuep-riHexonor 2-ro akyluepckoro otaenenus KHI «PogunbHbiii Jom N 5», acnupaHT kadenpb! akywepcrsa i ruexonorun Ne 2 0HMen, r. Onecca

Beepenve. [opmoHanbHad cuctema «uTamiH D/peLientopsl BuTammHa D» Y4acTBYET B PEryNALMIA MHOTOUNCAEHHDIX ¢M3MOJ'\OI'M‘4€CKMX npoLieccos. HeaoCTaTouHoCTb Ui ﬂ€‘¢MLMT BUTaMmHa D ACCOLUMMPYIOTCA C PALOM Pa3NnYHbIX 3a60/1eBaHMil, B TOM urcne ¢

OCNIOXHEHUAMU ﬁEpeMeHHO(TM.

Llenbto uccnenioBaHma CTano onpezenerite CTatyca BUTamitHa D 1 ero BAVAHWA Ha TeueHue recTaLoHHOro NPOLIECC Y XKEHLLMH I0XHOO PervioHa YKpauHl.
Matepuans! u meToabl. 06c1e08aH0 459 XeHLunH, 13 kotopbix 318 (69,3%) coctasunu ocHosHyIo rpynny, 141 (30,7%) — rpynny cpasHeHuA. Kpome CTaHAapTHbIX 06LLEKAHUYECKIX 06CneA0BaHMI, METOAOM UMMYHODEPMEHTHOTO aHaN3a Ha aHau3aTope
(OBAS Integra 400 Plus (Roche Diagnostics, LLIBeiiuiapi) 8 kpoBy onpenenany yposeHb Butamita D.
Pe3ynbTatbl v 06cyxzjeHite. B ocHoBHoi rpynne y 49,9% u3 459 epemenHbix ypoBeHb BuTaMitHa D 6bin HeAoCTaTouHbIM (25,45 & 4,63 Hr/mn), y 19,4% cooTseTctBoBan Aepuuy (15,28 = 4,78 Hr/mn). B rpynne (paBHeHIA KOHLEHTPLA BUTaMitHa D

cocTaBuna 43,38 £ 9,67 vr/mn (p < 0,01). loctoBepHo 6onee YacTbIMy 0CTOXHEHUAMY GepeMeHHOCTY B 0CHOBHOI rpynine 6binu yrpo3a npepbisanita (45,6% npotu 9,9%; F = 0,00001; p < 0,01), npeaknamncud (13,5% npotvs 2,8%; F = 0,0093; p < 0,05),

nnaLexTapHas AucdyHkuuA (32% npots 7%; F = 0,00001; p < 0,01), BaruHanbHbiit Aucouo3 (64,4% npotus 18,4%; F = 0,00001; p < 0,01), aHemua bepementbix (43,7% npotus 20,6%; F = 0,0008; p < 0,01) v npy3Haky Bocnaneus okoNonAoAHbiX 06onouek
(38,3% npotug 13,4%). CuHAPOM BHYTPUYTPOGHOIA 3a/€PXKKY POCTa AMArHOCTUPOBAH Y 9% XEHLLUH OCHOBHOM TpyNMbl, B rPyNne CPaBHEHNA HE 0TMEYAN0Ch H1 0AHOTO CllyUas.

BbiBoabl. Y 70% bepemetHbix 8 OeCCKOM periioHe UMEETCA HEA0CTaTOUHOCTb Uik AeuuuT BuTamuHa D. Teuetite GepemeHHOCTY XapaKTepu3yeTca A0CTOBEPHO bonbLLeli uacToToil npesknamncun (8 4,8 pasa ualle), nnaLieHTapHoit AuchyHKumelt (B 4,5 pasa vale),
YIPO30iA HeBbIHALLIMBaHMA (B 4,6 pasa uaLueS), BHYTPUYTPOOHbIM MHOULMPOBaHYEM (B 2,8 pa3a vaLLle), recTaLlvoHHOIA aHemmelt (B 2,5 pa3a ualuie). anbHeifluie UCcneaoBaHA BO3MOXHOCTE/ NPOQUIAKTUKI OCTOXHEHHIA reCTallMOHHOr0 NPoLecca MyTem KoppekLm
CTaTyca BUTaMiHa D N03B0AAIOT rOBOPHTb O NEPCMEKTUBHOCTI AGHHOTO HANPaBNEHNA.

Kniouesble cnosa: ropmoH BuTamuH D, peuientopsl BuTamuHa D, 0Cn0xHeHuA 6EDEM€HHOCTM, npesknamncua, nﬂauemapuaﬂumtbynwﬂ.

PO/ TOPMOHAJHOT CUCTEMM «BITAMIH D/PELIENTOPY BITAMIHY D» Y OOPMYBAHHI AEAKIX YCKITALHEHb BATITHOCTI

I.C. ManacoBa, 1. Mex. H., npodecop kadeapy akywwepctea Ta rinexonorii N2 2 OHMEaY, m. Oneca

ALT. AnppiecbKuit, 4. Meg. H., npodecop, 3asigyBay kadeapoto akyluepctsa Ta rinexonorii N° 2 OHMEgY, m. Ogeca

H.B. [linexKyn, akyluep-riexonor rikekonoriuoro sigaineHa KY «Micbka kniniusa nikapHa N2 T», acnipaHT kadeapu akyLuepctsa Ta rinexonorii N2 OHMEAY, m. Oieca
1.B. lLinak, a. mez. H., npodecop kadeapu akyLiepcTea Ta rikekonorii N 2 OHMEY, aupexTop KHI «Monorowii 6yavHok N 5», M. Oneca

M.L. TypuuH, K. Me. H., JOLEHT Kadeapu npodeciiiHol natonorii, KNiHiuHoT nabopaTopHoi Ta %HKLliOHaHhHO'I'}:l'\aI'HOCTMKM OHMeg, M. Oneca

H.B. Ky3bMiH, akywep-rikekonor 2-ro akywepcokoro Biaainenta KHI «[onorosuii byauok N25», acnipaHT kageapy akywepctea Ta rikiekonorii N 2 OHMea, m. Oneca

Beryn. fopmoHarbHa cicTema «aiTamii D/peventopy Bitamiy D» Gepe yuacTb B perynauii yucnexHux disionoriunix npouecis. HegoctatHicts abo AediLmr Bitamiy D acouiioloTbea 3 HU3KOI0 Pi3HUIX 33XBOPIOBaHb, B TOMY YNCA] 3 YCKNAAHEHHAMM BAFTHOCTI.
Meroto focnizpkena 6yno Bu3HaueHHs cTaTycy BiTaminy D i iioro BAwBY Ha nepebir rectauiiiHoro npoLiecy B XiHok NiBAEHHOTO perioky Ykpaikn.

Marepianu Ta metogu. O6cTexero 459 xiHok, 3 Akix 318 (69,3%) cknanu ocHoHy rpyny, 141 (30,7%) — rpyny nopiBHAHHA. Kpim CTaHAADPTHUX 3aranbHOKAIHIUHWX 06CTeXeHb, METOAOM iMyHOGEPMEHTHOrO aHanizy Ha aHanizatopi COBAS Integra 400 Plus (Roche
Diagnostics, LLIBeiiapia) B KpoBi BU3Hauant piBeHb Biramity D.

Pe3ynbTat Ta 06roBopeHHs. B ocHoBHiil rpyniy 49,9% 3 459 BaritHux pigeHb Bitamiy D 6y8 HeaocTatHim (25,45 + 4,63 Hr/mn), y 19,4% Bianosizas ediuury (15,28 £ 4,78 Hr/mn). Y rpyni nopiBHAHHA KOHLEHTPaLia BiTamiky D cknana

43,38 9,67 Hr/mn, (p < 0,01). J0CTOBIPHO YacTILLMMM YCKNaAHEHHAMM BarTHOCTI B OCHOBHl rp{m’ 6y 3arpo3a nepepyanH (45,6% npor 9,9%; F =0, 00001; p < 0,01), npeeknamncia (13,5% nporu 2,8%; F = 0,0093; p <0,05), nnauexTapHa

AnchyHkuia (32% npotn 7%; F = 0,00001; p < 0,01), BariHanbHuii auc6io3 (64,4% npotu 18,4%; F = 0,00001; p < 0,01), aHemia BariTHux (43,7% npotu 20,6%; F = 0,0008; p < 0,01) i 03HakM 3ananeHHa HaBKononAiaHuX 060noHoK (38,3% npotw 13,4%).
(VHAPOM 3aTPUMKI BHYTPILUHBOYTPOBHOTO PO3BITKY AarHOCTOBAHO Y 9% XIHOK 3 OCHOBHOT TPyNM, B rpyNi NOPIBHAHHA He Bifi3HauanocA XIHOTo BUNKY.

BucHoBKu. Y 70% BariTHux B O5ecbkomy perioti € HeZocTaTHiCTb abo Aediuw Bitamiy D. epedir BariTHOCTI XapakTepu3y€Tbca A0CTOBIPHO 6inbLUi0 YacToToko npeexnamncii (8 4,8 pasy vacrilue), nnaLieHTapHoi AUCOYHKLIT (B 4,5 pasy vacTilue), 3arpo3u
HeBUHOLLYBaHHA (B 4,6 pa3y uacTilue), BHyTPILUHbOYTPOOHUM iHOIKyBaHHAM (B 2,8 pa3y uacTilue), recTauiiiHof aHemii (8 2,5 pasy uactilue). MoganbLui AOCTIZKeHHA MOXMBOCTEI! NPOGINAKTUKY YCKNAAHEHb recTaLiiiHoro MPoLIeCy LUAAXOM KOpEKLT CTaTycy BiTamiy
D £03B0n80Tb FOBOPUTY NPO NEPCNIEKTUBHICTL AaHOTO HAMPAMKY.

KniouoBi cnoBa: ropmoH Bitamin D, peuientopy giamity D, ycknagHeHHA BariTHOCTi, Npeeknamncis, nnaLeHTapHa AUChyHKLIA.



