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Pregnancy is accompanied by numerous physiological changes, among which calcium-phosphorus metabolism
draws particular attention. Alterations in the metabolism of trace elements such as calcium, magnesium, phospho-
rus, and vitamin D are critically important for the normal course of pregnancy and the prevention of obstetric compli-
cations. In particular, vitamin D deficiency has been associated with the development of preeclampsia, intrauterine
growth restriction (IUGR), and other pregnancy-related pathologies.

In a study conducted from October 2023 to September 2024, calcium-phosphorus metabolism was assessed in
pregnant women with varying vitamin D levels. A total of 114 participants were divided into three groups: those with
vitamin D deficiency (Group 1), insufficiency (Group 1), and optimal vitamin D status (control group). It was found
that women with vitamin D deficiency had the lowest levels of 25(0OH)D, which was accompanied by decreased ion-
ized calcium levels and elevated parathyroid hormone levels. Low vitamin D levels were also associated with a higher
incidence of obstetric complications such as preeclampsia, preterm birth, and IUGR.

The results of the study confirm the importance of evaluating calcium-phosphorus metabolism in pregnant
women as a tool for early detection of obstetric risk, particularly for preeclampsia and other serious conditions. The
level of 25(0OH)D has prognostic value in predicting pregnancy complications, emphasizing the need for timely diag-

nosis and correction of vitamin D status in pregnant women.
Key words: vitamin D, vitamin D deficiency, calcium-phosphorus metabolism, obstetric complications.

Connection of the publication with planned re-
search work.

The study is performed like a part of a science pro-
gram of department of obstetrics and gynecology Nel
Bohomolets National Medical University “Preservation
and restoration of women'’s reproductive health in con-
ditions of rapid medical and social changes”, state regis-
tration number 0123U100920.

Introduction.

Physiological pregnancy is accompanied by numer-
ous adaptive changes in the endocrine, metabolic, im-
mune, and cardiovascular systems of the mother, aimed
at ensuring normal fetal development and maintaining
maternal health [1]. One of the key systemic adaptations
during gestation involves alterations in mineral metab-
olism, particularly calcium-phosphorus homeostasis.
Given the increasing demands for trace elements — es-
pecially calcium, magnesium, phosphorus, and vitamin
D — maintaining the balance of these components is crit-
ical for the normal course of pregnancy and the preven-
tion of complications [2].

Calcium plays not only a structural role in fetal bone
development but also functions as an essential regula-
tor of neuromuscular conduction, myometrial contrac-
tility, blood coagulation, cell signaling, and endothelial
function. Vitamin D, acting through vitamin D receptors
(VDR), regulates the transcription of over 1,000 genes,
many of which are involved in placental development,
spiral artery remodeling, and maternal-fetal immune
tolerance [3]. A decreased level of 25-hydroxyvitamin
D [25(OH)D] in pregnant women has been associated
with preeclampsia, gestational diabetes, fetal growth re-
striction (FGR), bacterial vaginosis, premature rupture of
membranes, and preterm birth [4].

Phosphorus and magnesium, which act as calcium
antagonists in certain processes, also play important
roles in cell proliferation, energy production, nerve con-
duction, and the metabolism of proteins and nucleic

acids. The ratio of these trace elements, along with para-
thyroid hormone (PTH) activity — which regulates serum
calcium levels —is a key indicator of mineral homeostasis
during pregnancy. Disruption of the balance between
vitamin D, PTH, calcium, phosphorus, and magnesium
may create a metabolic background conducive to endo-
thelial dysfunction, impaired placentation, and immune
imbalance.

According to current guidelines, a 25(OH)D level
below 20 ng/mL (50 nmol/L) is classified as deficient,
while a level between 21-29 ng/mL indicates insuffi-
ciency [5-6]. Both conditions are highly prevalent among
pregnant women globally, including in Ukraine, particu-
larly during the autumn-winter season. Up to 60-80%
of pregnant women are reported to have suboptimal
vitamin D levels, highlighting the scale of the issue [7-
8]. Despite the availability of laboratory diagnostics
and preventive strategies, routine assessment of calci-
um-phosphorus metabolism is not included in pregnan-
cy care protocols in Ukraine, posing risks for delayed di-
agnosis and missed opportunities for early intervention.

In recent years, growing attention has been paid to
the association between vitamin D deficiency and pre-
eclampsia — a severe pregnancy complication linked to
high maternal and perinatal morbidity and mortality
[9-12]. Low vitamin D levels are known to suppress the
expression of angiogenic factors (VEGF, PIGF), increase
the activity of pro-inflammatory cytokines and angioten-
sin Il type 1 receptor autoantibodies (AT1-AA) — critical
elements in the pathogenesis of hypertensive disorders
in pregnancy [13, 14]. Vitamin D deficiency also leads to
immune dysfunction, a Thl-skewed immune response,
heightened NK cell activity, and reduced production of
anti-inflammatory cytokines such as IL-10 [15].

Parathyroid hormone is another marker requiring
greater attention in the context of pregnancy. Normally,
PTH levels decrease slightly due to increased 1,25(0OH),D
synthesis and decreased urinary calcium excretion [16].
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However, in vitamin D deficiency, secondary hyperpara-
thyroidism occurs as a compensatory mechanism to
maintain normocalcemia by increasing bone resorption,
intestinal absorption, and renal retention of calcium.
This can deplete maternal bone stores and create a sub-
optimal metabolic environment for placentation.

Magnesium, involved in over 300 enzymatic reac-
tions, ensures smooth muscle relaxation, reduces plate-
let aggregation, and exhibits antihypertensive effects
[17]. Magnesium deficiency is associated with increased
risk of gestational hypertension, eclampsia, preterm
birth, and fetal distress. The intricate interaction be-
tween magnesium, calcium, and vitamin D requires an
integrated evaluation.

Given the above, there is a clear need to develop and
implement standardized approaches to evaluating cal-
cium-phosphorus metabolism in pregnant women as a
tool for early risk assessment. Measuring 25(0OH)D, PTH,
Ca%*, P, and Mg allows for characterization of maternal
metabolic status and prediction of serious conditions
such as preeclampsia, FGR, gestational hypertension,
placental insufficiency, and fetal hypoxia.

The aim of the study.

To investigate the features of calcium-phosphorus
metabolism in pregnant women with different vitamin
D levels and to evaluate its predictive value for obstetric
complications.

Object and research methods.

From October 2023 to September 2024, a prospec-
tive clinical-laboratory study was conducted at the Kyiv
Perinatal Center, a clinical base of the Department of
Obstetrics and Gynecology No.1 of Bogomolets Nation-
al Medical University. A total of 114 pregnant women
under dynamic observation from early gestation and
who delivered at the center were included.

Participants were divided into groups based on their
serum 25-hydroxyvitamin D levels measured in the sec-
ond trimester of pregnancy (20-24 weeks of gestation).
The first group included 42 pregnant women with vita-
min D deficiency (25(0OH)D level below 20 ng/ml or 50
nmol/l). The second group consisted of women (n=38)
with vitamin D insufficiency (25(OH)D level within 21-29
ng/ml or 51-74 nmol/l). The control group consisted of
34 pregnant women with optimal 25(OH)D levels of 30
ng/ml and above (=75 nmol/I).

Inclusion criteria were age 18-40 years, singleton
pregnancy at 11-14 weeks of gestation, and signed in-
formed consent. Exclusion criteria included multiple ges-
tation, severe extragenital diseases (e.g., type | diabetes,
autoimmune disorders, severe hypertension), renal/
hepatic pathology affecting mineral metabolism, doc-
umented calcium metabolism disorders (e.g., primary
hyperparathyroidism), or vitamin D intake >2000 IU/day
for at least four weeks prior to blood sampling.

Table 1 - Biochemical parameters of calcium-phosphorus

metabolism in pregnant women

Venous blood samples were collected at 11-14
weeks of gestation to determine serum 25(0OH)D and
PTH (by immunochemiluminescence), ionized calcium
(by potentiometry), and phosphorus and magnesium
levels (by photometric and colorimetric methods). Anal-
yses were performed at DILA laboratory, accredited ac-
cording to ISO standards.

All participants underwent extended clinical assess-
ment including obstetric-gynecological history, regular
blood pressure monitoring, ultrasound evaluation of
fetal development and placental circulation, and docu-
mentation of pregnancy outcomes such as preeclamp-
sia, FGR, and preterm birth. Nutritional correction was
provided based on individual vitamin D status.

Statistical analysis was performed using Statisti-
ca and SPSS. Intergroup comparisons were conducted
using Student’s t-test or Mann—Whitney U test depend-
ing on distribution type. Correlations between biochem-
ical markers and clinical complications were assessed
using Spearman’s rank correlation. Significance was set
at p<0.05.

According to the conclusion of the Bioethics Com-
mission No. 193 dated 24 March 2025, the research
materials comply with the requirements adopted by the
international community and the current regulatory and
legal acts of Ukraine, as well as the requirements of the
Code of Ethics for Doctors of Ukraine. All participants
gave written informed consent.

Research results and their discussion.

The mean age of the pregnant women examined
was 28.6+4.2 years, and the mean gestational age was
12.8+1.1 weeks. There were no statistically significant
differences in demographic characteristics, obstetric his-
tory, or the prevalence of comorbid conditions between
the groups, allowing the samples to be considered com-
parable in terms of baseline parameters.

Laboratory testing revealed statistically significant
intergroup differences in key biochemical parameters of
calcium-phosphorus metabolism (table 1).

The lowest mean serum level of 25(0OH)D was
found in Group | (vitamin D deficiency) — 14.2+3.6 ng/
mL — accompanied by decreased ionized calcium levels
(1.0520.08 mmol/L) and elevated parathyroid hormone
(PTH) levels—78.3+11.5 pg/mL. Group Il (vitamin D insuf-
ficiency) showed intermediate values: 25(0OH)D — 23.7
2.4 ng/mL, Ca?*—1.12+0.06 mmol/L, PTH—61.4+9.2 pg/
mL. In the control group, the highest 25(OH)D levels
were observed (34.8+3.1 ng/mL), with normal ionized
calcium levels (1.18+0.05 mmol/L), stable PTH values
(42.6%7.3 pg/mL), and the lowest incidence of hypo-
phosphatemia (0.9+0.2 mmol/L) and hypomagnesemia
(0.75+0.08 mmol/L).

A negative correlation was found between serum
25(OH)D and PTH levels (r=-0.61; p<0.001), consistent
with known pathophysiological mechanisms: vitamin D
deficiency stimulates PTH secretion to maintain
calcium homeostasis. A positive correlation was

also observed between 25(0OH)D and ionized cal-

Parameter ca:g:;)' c‘;;‘:;’;)" Con;rr.gl?’%lioup p-value| cium (r=0.47; p<0.01). Similar findings were re-

ported by Varshney S. et al. and Aguilar-Cordero

25(OH)D, ng/mL 14,2436 | 23,7£2,4 34,831 1 <0001 p; ot al, who emphasized the role of vitamin D

lonized calcium, mmol/L| 1,05+0,08 | 1,12+0,06 | 1,18+0,05 <0.01 in maintaining calcium homeostasis during preg-
PTH, pg/mL 78,3+11,5 | 61,4+9,2 42,6%7,3 <0.001 nancy [18, 19].

Phosphorus, mmol/L 0,90+0,22 | 1,02+0,19 | 1,18%0,15 <0.05 A comparative analysis of obstetric compli-

Magnesium, mmol/L 0,75+0,08 | 0,80+0,06 | 0,88+0,07 <0.05 | cation rates (table 2) revealed the highest prev-
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alence of preeclampsia (32.8%), preterm birth Table 2 — Incidence of obstetric complications according to

(26.2%), and fetal growth restriction (FGR, 21.3%)

vitamin D status, %

in Group I. In Group I, these complications were
less frequent but still higher than in the control

group. The control group, with optimal vitamin

D status, showed the lowest complication rates:

preeclampsia — 9.4%, preterm birth — 8.3%, FGR —

Complication G(;Z:g)l G(:‘o;;g)l ! Con(t;glsglioup p-value
Preeclampsia 32.8 19.7 9.4 <0.01
Preterm birth 26.2 14.8 8.3 <0.05
Fetal growth restriction| 21.3 11.5 6.7 <0.05

6.7%.

Our findings are consistent with published
data. According to Dahma G. et al., first-trimester vitamin
D deficiency increases the risk of preeclampsia by 2.5
to 3 times [20]. A meta-analysis by Raia-Barjat T. et al.,
which included over 30,000 pregnancies, demonstrated
a statistically significant association between 25(OH)D
levels <20 ng/mL and an increased risk of preterm birth
and FGR [21]. The authors point to impaired angiogene-
sis, oxidative stress, and endothelial dysfunction as key
mechanisms by which vitamin D deficiency leads to ad-
verse pregnancy outcomes.

Our study also highlights the roles of hypomagne-
semia and hypophosphatemia as additional metabol-
ic stressors. Magnesium is a crucial cofactor in nucleic
acid synthesis and membrane stability, and its deficiency
contributes to gestational hypertension. Phosphorus is
essential for energy metabolism and placental tissue dif-
ferentiation.

Thus, the evaluation of calcium-phosphorus metabo-
lism parameters during the first trimester of pregnancy
holds significant clinical value and may serve as an early
tool for predicting obstetric complications, as confirmed
by our findings and international studies.

Conclusions.

Calcium-phosphorus metabolism markers have sig-
nificant prognostic value in identifying obstetric com-
plications and may serve as early biochemical indicators
of gestational dysfunction.bln pregnant women with
vitamin D deficiency (25(OH)D <20 ng/mL), significantly
reduced levels of ionized calcium, phosphorus, and mag-
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nesium were found alongside a marked increase in PTH
levels — suggestive of a compensatory functional hyper-
parathyroidism in response to D deficiency.

These metabolic disturbances were associated
with significantly higher rates of preeclampsia (32.8%),
preterm birth (26.2%), and fetal growth restriction
(21.3%) compared to women with optimal vitamin D
levels (=30 ng/mL). In the insufficiency group (25(OH)D
20-29.9 ng/mlL), statistically significant alterations in cal-
cium-phosphorus homeostasis and increased complica-
tion rates were also observed, indicating a gradient-de-
pendent pathophysiological effect.

Strong correlations between 25(0OH)D levels and
ionized calcium (r = 0.47) and PTH (r=-0.61) confirm the
close interrelationship between vitamin D status and
mineral metabolism, which is critical for adequate pla-
cental perfusion, vascular tone regulation, and fetopla-
cental development.

Our results support the integration of vitamin D sta-
tus assessment and calcium-phosphorus metabolism
markers (Ca%*, Mg?*, P, PTH) into early screening pro-
tocols for identifying pregnant women at risk for gesta-
tional complications. This approach facilitates timely risk
stratification and the implementation of personalized
preventive strategies.

Prospects for further research.

Further research should focus on longitudinal analysis
of calcium-phosphorus metabolism parameters through-
out all trimesters of pregnancy and evaluate the efficacy
of different vitamin D supplementation strategies.

MAPKEPU KA/bLIEBO-®OCPOPHOIO OBMIHY AK MPOTHOCTUYHI PAKTOPU
AKYLWLEPCbKUX YCKNAAHEHD

HauioHanbHUit meguuHuit yHiBepcuteT imeHi 0.0. boromonbusa (m. Kuis, YKpaiHa)
iren.poladich@gmail.com

BaeimHicmb cynposooxyemMoca YucaeHHUMU hiziono2ivHUMu 3miHamu, ceped AKux ocobsusy ysazy npusepmae
Kaneuyieso-gocgopHuli 0bmiH. 3miHU 8 memaboniami mikpoesieMeHmMie, Makux AK Kansuil, maeHil, gpocchop ma
simamiH D, Maroms Kpumu4yHe 3Ha4eHHA 0719 HOpMasbHO20 repebizy a2imHocmMi ma nonepeomeHHA aKywepCbKux
YCKAaO0HeHb. 30Kpema, deghiuum gimamiHy D acoyitoemecsa 3 po38UMKOM MPeeKAAMIICil, 3ampumKu pocmy rnao00a
ma iHwux namosnozid.

Y OdocnidxceHHi, nposedeHomy 6 nepiod 3 woemHa 2023 no sepeceHb 2024 poky, 6ys70 8UBYEHO KA/bUiEBO-
gocghopHuli 06MIH y 8a2IMHUX HIHOK 3 pi3HUM pieHem simamiHy D. Y 3azanbHili Kinekocmi 114 yyacHuus 6yn0
sudineHo mpu epynu: 3 degpiyuumom simamiHy D (2pyna 1), 3 HedocmamHicmio (epyna Il) ma 3 onmumansHUM pigHem
simamiHy D (KoHmponsHa epyna). BusieneHo, Wo MiHKu 3 0egiyumom simamiHy D manu HaliHuxcui pieHi 25(0H)D,
W0 CynposooXy8anocs 3HUMEHHAM Pi8HA iOHI3080HO20 KA/byito i NidsuweHHAM napamaopmoHy. HuzsbKuli piseHb
gimamiHy D makoxc 6ye nos'a3aHuli 3 BUCOKOK YACMOMOK OKYWEPCbKUX YCKAAOHEHb, MAKUX AK MPeeKaAamMcis,
nepedyacHi nonoau ma 3Pr.

Pe3ynbmamu 00cnidxiceHHA nidmeepoXyromb 8aMUBICMb OUIHKU Kasbyieso-¢hochopHo20 0O6MiHY y 8a2imHux
AK IHCmpymeHmy 0719 PAHHbO20 BUABEHHA PU3UKI8 AKYUWepPCbKUX YCKAAOHEHb, 30KpemMa rnpeeknaamncii ma iHwux
ceplio3Hux cmaHis. PiseHb 25(0H)D mae npozHocmuyHe 3HQYEHHSA W000 PO38UMKY YCKAAOHEHb 8a2imHocmi, W0
nioKpecntoe HeobxiOHicMb c80EYACHOI Bia2HOCMUKU Ma KopeKyii simamiH D cmamycy y sa2imHux
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Knro4oei cnosa: eimamiH D, degpiyum eimamiHy D, Kanbyieso-ghopcgpopHuli 06MiH, aKywepcoKi yKCAaOHEeHHS.

3B8’A30K ny6niKauii 3 nn1aHOBMMM HAayKOBO-A0CAIA-
HUMMK poboTamu.

Jocnig)keHHA BMKOHAHO B paMKax HayKOBO-4O0-
cniaHoi pobotn Kadeapw akyliepcTsa i riHekonorii Nol
HauioHanbHoro meguyHoro yHiBepcutety imeHi 0O.0.
Boromonbusa «3beperkeHHA Ta BiLHOB/MEHHA penpo-
OYKTMBHOIO 340pOB’A JKIHOK B yMOBax LUBUAKUX Me-
LMKO-COLiaNbHMX 3MiH», HOMEpP AeprKaBHOI peecTpauii
0123U100920.

Bcryn.

disionoriyHa BariTHICTb CYNPOBOANKYETLCA YUCNEH-
HUMM aganTauifHUMKM 3MiHamMK 3 BOKY eHAO0KPUHHOI,
meTaboniyHoi, iMyHHOI Ta CcepLeBO-CyAUHHOI cuCTeM
YKIHKK, AKI cnpsimoBaHi Ha 3abe3neyeHHA HOPMasbHOro
pO3BUTKY nsioga Ta 36eperkeHHA 340pos’s maTtepi [1].
OfHieto 3 KNYOBUX CUCTEMHUX Nepebyaos nig yac re-
CTau,jii € 3MiHM Yy MiHepanbHOMYy meTabosiami, 30Kpema y
Kasbujieso-pochopHomy 0bMiHI. 3BarKaloumM Ha 3pocTa-
toui NoTpebu opraHiamy y MikpoenemeHTax, ocobamBo
KanbLito, marHito, docdopy Ta BitamiHy D, 3abe3neveHHn
6anaHCcy LMX KOMMNOHEHTIB € KPUTUYHMM ANA NiATPUMKM
HopmanbHoro nepebiry BariTHOCTI Ta NonepeasKeHHA
PO3BMUTKY YCKNaaHEHb [2].

BiZOMO, O KanbLiil € He AnWe OCHOBHUM KOMMO-
HEHTOM KiCTKOBOi TKaHWHM NNoAa, a M BaKNUBUM pe-
ryATOPOM HENPOMYCKYNAPHOI NPOBIAHOCTI, CKOPOTU-
BOCTi MiOMeTpiA, NPOLECiB 3ropTaHHA KPOBi, KAITMHHOI
CUrHanisauii Ta eHaoTenianbHOi QyHKLIi. Y cBOtO Yepry,
BiTamiH D, aitoum uyepes peuentopu VDR (vitamin D
receptors), peryntoe TpaHckpunuito noHag 1000 reHis,
3HaYyHa YacTMHa AKKUX Bepe yyactb y popmyBaHHI naa-
LEHTW, PeMOEeNOBaHHI chipasbHUX apTepil, iMyHHIN
TONepPaHTHOCTI maTtepi Ao nioga [3]. 3HUMKEHHs piBHSA
25-rigpoKkeusiTamiHy D (25(OH)D) y BariTHMx acouiio-
BaHe 3 PO3BUTKOM NpeeKAamMncii, rectauiinHoro giabery,
3aTPUMKM pocTy nnoga (3PMM), 6akTepianbHOro BariHo3y,
nepeayacHoro po3pmBy NJog0BMX 060NOHOK Ta Nepea-
yacHux nosoris [4].

docdop Ta MarHil, AK aHTArOHICTU KanbLLito B AeAKNX
npouecax, TakoK 6epyTb y4yacTb y perynauii KNiTMHHOT
nposidepalii, yTBOpEHHi eHeprii, HEPBOBIN NPOBIAHOCTI
Ta meTaboniami 6inkis i HykneiHoBUx Kucnot. CniBsia-
HOLIEHHA MiX UMMM MiKpoenemeHTaMM, a TaKOoXK aK-
TUBHICTb napatropmoHy (MTr), AKWIA perynioe piseHb
Ka/bLiito B KPOBI, € BaXK/IMBUM NMOKa3HMKOM CTabifibHOCTI
MiHEepa/sibHOro romeocTasy B nepiog BariTHocTi. [uc-
6anaHc mix sitamiHom D, MTI, Kanbuiem, dpocdopom i
MarHiem CTBOpIOE meTaboniyHe TAO, cnpuAaTAnBe ANA
PO3BUTKY eHAoTeNiaNbHOT ANCPYHKLi, NOpyLWeHHA naa-
LLeHTaLii Ta iMyHHOro romeocTasy.

3rifHO 3 Cy4YaCHMMW JaHMMW, piBeHb BiTamiHy D
Huk4e 20 Hr/mn (50 HMmonb/n) knacudikyeTbea Ak aedi-
UMT, @ B MexKax 21-29 Hr/mn — aKk HegocTaTHICTb [5-6].
0O6uaBa CTaHW € HaA3BMYANHO MOLWMPEHUMM cepes, Ba-
MTHUX y Pi3HMX perioHax CBiTy, BKAtOYatoumn YKpaiHy, oco-
6211BO B OCIHHBbO-3MMOBMIA Nepiog. 3a Pi3HUMM OLiHKa-
MU, 0o 60-80% BariTHUX MatoTb 3HUKEHHA BMicTy 25(0H)
D, W0 BKa3ye Ha 3HAYHUI macwTab npobnemu [7,8]. He-
3Ba)Kaloum Ha AOCTYMNHicTb NabopaTopHOI AiarHOCTUKM,
NpodiNaKTUYHUX 3ax0AiB Ta 3acobiB KOpeKLil, pyTUHHA
OLiHKa KanbLieBo-pochopHOro obmiHy He BKAOYEHA A0
CTaHAAPTHUX aITOPUTMIB BeAeHHA BariTHOCTI B YKpaiHi,

LLLO CTBOPHOE PUINKM HECBOEYACHOT AiarHOCTUKM Ta BTpa-
TW MO/IMBOCTEN PAHHBOIO BTPYYaHHA.

OcobnmBy yBary B OCTaHHi POKW MpUBEPTAE B3aE-
MO3B’30K MixK Aediuntom BiTamiHy D i npeeknamncieto
— OAHUM i3 HaNCepPMO3HILWMX YCKNAALHEHb BariTHOCTI, LLLO
ACOLLIIOETLCA 3 BUCOKMM PiIBHEM MATEPUHCLKOI Ta Nepu-
HaTaNbHOI 3aXBOPHOBAHOCTI i cMepTHOCTI [9-12]. Jose-
OEeHO, WO HU3bKKUIA piBeHb BiTaMiHy D 3HUKYE eKcnpecito
aHrioreHHux ¢aktopis (VEGF, PIGF), cnpusae niasuuieH-
HIO aKTMBHOCTI NpoO3anasbHUX LUTOKIHIB Ta ayTOAHTUTIN
[0 peuentopiB aHrioteHsuHy Il Tuny 1 (AT1-AA), wo
€ BAX/MBMMW JIAaHKAMW MaToreHesy rinepTeH3nBHUX
posnagis npu BaritHocTi [13, 14]. Kpim Toro, B ymoBax
rinositamiHo3y D crnocTepiraeTbca nopylweHHs QyHKLT
iMyHHOT cucTemu, 3cyB y HanpsamKy Thl-signosigi, 3po-
CTaHHA aKTUBHOCTI HaTypanbHUX Kinepis (NK-KniTuH) Ta
3HUXKEHHA MPOAYKLUIT aHTM3ana/libHUX LUTOKIHIB, TakUX
Ak IL-10 [15].

MapaTropMoH € Lie 0 A4HUM MapPKepom, Wwo notpebye
6inbLlLUOT yBarM y KOHTEKCTi BariTHOCTi. Y HOpMi piBeHb
NTI npw BariTHOCTI AeL0 3HWUKYETbCS BHACNI Q0K 36i/b-
WweHoi KoHueHTpau,ii 1,25(0OH),D Ta 3HMXeHHA BUBEAEH-
HA KanbLito i3 ceyeto [16]. MpoTe npu aediumTi BiTamiHy
D cnocTepiraeTbca BTOPUMHHWI FinepnapaTupeos —
afanTueHe nigsuweHHA pisHA MNTI gna NigTPMMKM HOp-
MaNIbHOrO PiBHA KasbLiito 3@ paxyHOK mobinisauii Moro
3 KiCTOK, NiABMLLEHHA BCMOKTYBAHHA 3 KWULWKIBHMKA Ta
3HUXKEHHSA BUBEAEHHS i3 ceyeto. Taka nepebynoBa moxke
CNPUATU HE NULIEe BUCHAXKEHHI0O MAaTEPUHCbKUX KiCTKO-
BMX pe3epsiB, a 1 dopmyBaHHIO MeTaboniuHOro GoHy,
HeCnpUATANBOrO ANA NAAUEeHTaLi.

He MeHW BaXk/MBOK € POAb MarHito, AKUN bepe
yyacTb y noHag 300 depmeHTaTUBHUX peakuinx, 3abes-
neyye penakcalito ragKoi MycKynaTypu, 3HUXKYE arpe-
rauito TPOMOOUMTIB i YNHUTb AHTUFINEPTEH3UBHY Ait0
[17]. NediumT marHito acouitoeTbca 3 MNiABULLEHUM PU-
3MKOM rinepTeHsii BariTHMX, Cy4OMHOIo CMHAPOMY, ne-
penvacHuxX nonoris i guctpecy naoaa. Kpim toro, icHye
CKNagHa B3aEMOZLIA MiXK MarHiem, KanbLiem i BiTamiHOM
D, W0 BMMarae KOMMJIEKCHOI OLLIHKX LIUX MOKa3HMKIB.

3BakalouuM Ha BULLEHaBeAeHe, NOCTaE HeobXiaHicTb
PO3pO6KM Ta BMPOBALMKEHHSA CTAHAAPTM30BAHMX MiA-
XOAiB A0 OUiHKM KanbuieBo-pochopHoro obmiHy y Ba-
MTHUX AK IHCTPYMEHTY PaHHbOIO BUABNEHHA PUIUKY PO-
3BUTKY ycKnagHeHb. OujiHka piBHis 25(OH)D, MTT, Ca?*,
P, Mg no3BoNAE He nlie onmncaTv MeTaboniuHUi cTaTyc
KiHKM, a 1 nepeabaynTn MMOBIPHICTb PO3BUTKY TaKMX
CEPMO3HUX CTaHIB, AK npeeknamncis, 3BYP, rectauiiHa
rinepTeHsia, naaueHTapHa HeAOCTATHICTb Ta rinokKcia
naoga.

MeTta gocnigxeHHs.

Bu3HaunTM 0cobamMBOCTI KanbLieBo-pochopHoro ob-
MiHY Y BariTHUX XiHOK 3 pi3HMM piBHem BiTamiHy D Ta
BCTAQHOBWUTM MOr0 MPOrHOCTUYHE 3HAYEHHA WOAO PO3-
BUTKY aKyLLIEPCbKMX YCKIAZAHEHD.

O6’eKT i meToAU AOCNiAMKEHHSA.

Y nepiog 3 »*koBTHA 2023 poKy no BepeceHb 2024
poKy Ha 6a3i KHIM «MepuHaTanbHUit LueHTp M. Knesa,
AKMIA OYHKLUIOHYE AK KAiHiYHa 6as3a Kadegpu akywep-
cTBa Ta riHekonorii Ne1l HauioHanbHOro megMyHoro yHi-
Bepcutety imeHi 0.0. boromonbusa, 6yno nposeaeHo
NPOCNeKTUBHE KAiHiKo-nabopaTopHe [ocnigKeHHA 3a
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Y4acTi BariTHUX XKiHOK, AKi nepebyBanu nig, AMHamMiYHUM
CNoCTepeXXeHHAM 3 pPaHHiIX TePMIHIB rectauii Ta Hapoa-
XKYBasIM Yy aHOMY 3aKnagi. 3arasibHa KifbKicTb obcTexe-
HUX XKiHOK cknana 114 ocib.

Po3nogin yyacHuLUb Ha rpynu 34iMcHIOBABCA 3aeX-
HO Bifg piBHA 25-rigpoKcmeiTamiHy D y cmpoBaTL,i KpoBi,
BM3HAYEHOro y Apyromy TpumecTpi BariTHocTi (20-24
TUXKHI rectauii). [Jo nepwoi rpynu yeinwnun 42 BaritHi
3 BuABneHMm gediymtom BiTamiHy D (piBeHb 25(OH)D
HuKYe 20 Hr/mn abo 50 HMonb/n). pyry rpyny cTaHo-
BWU/I }KiHKM (N=38) 3 HeagoCTaTHicTIO BiTamiHy D (piBeHb
25(0OH)D y mexax 21-29 Hr/mn abo 51-74 Hmonb/n).
KoHTponbHy rpyny cdopmysanu 34 BariTHi 3 onTMmasb-
HUM piBHem 25(0OH)D, akuit ctaHoBuB 30 Hr/mA i BULLe
(=75 Hmonb/n).

[0 pocnipgKeHHA BKAKOYANMNCA XKiHKM BIKOM Bij,
18 0o 40 pokiB 3 04HONAIAHO BAriTHICTIO Ha TePMi-
Hi 11-14 TuKHiIB, AKi HaganM iHbopMmoBaHyY NUCbMO-

CnipmeHa. PiBeHb CTaTUCTUMYHOI 3HAYYLLLOCTi NpUiAMaBcs
Ha piBHi p<0,05.

3a BWCHOBKOM Komicii 3 6ioetmkn Ne 193 Big,
24.03.2025 poky maTepianun AOCNiAXKEHHA BiANOBIAAIOTb
BMUMOram, NPUNHATUM Mi*KHapPOAHMM CMiBTOBAPMCTBOM
Ta YUHHMM HOPMATUBHO-NPABOBMM aKTaM YKpaiHu, BU-
moram ETMYHOro Koaekcy nikapa YkpaiHu. Bci y4acHMKM
HaZanu NMcbmoBy iHGOPMOBAHY 3roAy Ha y4acTb Y A0-
CNiAXeHHi.

Pe3ynbTtatu AocnigiKeHHs Ta ix 06roBopeHHs.

CepeaHin  BiK 0OCTEXEHMX BariTHUX CTAHOBUB
28,614,2 pokis, rectauinHuin Tepmin — 12,8+1,1 TUKHIB.
[OemorpadiuHi xapaKTepuUCTUKM, aHAMHe3 MonepeHix
BariTHOCTEM Ta YacToTa CyMNyTHbOI MaTONOrii He Maau
CTaTUCTUYHO AOCTOBIPHUX BigMIHHOCTEM MiX rpynamm,

Tabnuua 1 — bioximiuHi NOKa3HUKK
KanbuieBo-¢pochopHOro obmiHy y BariTHux

BY 3rofly Ha y4yacTb Y AOCNiAKeHHi. He BKatoyanucs
NauieHTKM 3 BaraToniAHO BariTHICTIO, TAXKUMMN

bopmamMm eKcTpareHiTaNbHUX 3axBOPIOBaHb (30-

Kpema, LUyKpoBuMM giabeTtom | TUny, cMCTEMHUMMU

aBTOiMYHHVIMM 3aXBOPHOBAHHAMMU, TAXKKOK apTe-

pianbHOLO rinepTeHsieto), 3 NaToO/OriEd HUPOK abo

NeyiHKW, AKa CYNPOBOAKYETLCA MOPYLIEHHAM Me-

lpynal pyna Il DSl h ) p-
NETEELTT (n=42) (n=38) reyna 3HauYeHHA
(n=30)
25(0OH)D, Hr/mn 14,2+3,6 | 23,7+2,4 34,8+3,1 <0.001
Ca?*, mmonb/n 1,05+0,08 | 1,12+0,06 | 1,18+0,05 <0.01
MapaTtropmoH, nr/mn| 78,3+11,5 | 61,4%9,2 42,617,3 <0.001
®ocoop, mmonb/n | 0,9040,22 | 1,02+0,19 | 1,18+0,15 <0.05
MarHii, Mmonb/n 0,75+0,08 | 0,80+0,06 | 0,88%0,07 <0.05

Tabos1i3aMy MiIKpOE/IeMEHTIB, a TAKOX i3 3a4,0KYMEH-
TOBAHVMMMW MOPYLUEHHAMMW KanbLieBOro obmiHy (Hanpu-
Knag, NepBUHHUM rinepnapatupeosom). [lo Kputepiis
BMK/IIOYEHHA TaKOX Ha/ieXkaso aKTUBHE 3aCTOCyBaHHA
npenaparTis BiTamiHy D y fo3ax, Wwo nepesuiytots 2000
MO Ha fo6y NPOTArom LLOHAMMEHLLE YOTUPbOX TUXKHIB
[0 MOMeHTY 3abopy Kposi.

N5 oUiHKM KanbLieBo-pochOpHOro 06MiHy y KiHOK
Ha 11-14 TUKHAX BariTHOCTI NpoBoAuaM nabopaTopHe
OOCNiAXKEHHs BEHO3HOI KPOBI, Y fAKi BM3HAYanM BMICT
25(0OH)D, napatropmoHy (MNTr), ioHi30BaHOro Kasnb,ito
(Ca?*), pocdopy (P) Ta marHito (Mg). BusHayeHHsa 25(0OH)
D T1a NTI npoBogMnoca iMyHOXEMINOMIHECLLEHTHUM
metogom (IX/1A), Bmict Ca?* BU3HAYaAM 33 AOMNOMOroH
€/1eKTPOoAHOI NoTeHLioMeTpil, KOHUeHTpauito dochopy
Ta MarHito — GOTOMETPUYHMUM | KONOPUMETPUUHUM Me-
ToAamMu. Yci focniaskeHHA BUKOHYyBanuca B nabopatopii
«[ina» akpeguTOBaHil BigNOBIAHO 4O CTAaHAAPTIB AKO-
cTi ISO.

Kpim nabopaTtopHoro o6CTEXEHHA, YCiM y4acHuU-
LUAM MPOBOAUBCA PO3LIMPEHUI KAIHIYHWUIA aHani3, Wwo
BK/ItOYaB 36ip aKyLepCbKo-TiHEKONONYHOro aHaMHe3sy,
perynapHe BWMIPIOBAaHHA apTepiasibHOro TUCKY, Y/b-
TPa3BYyKOBE AOCANIAXKEHHA ANA OLiHKW PO3BUTKY Na0Aa i
NAaLEeHTapPHOro KPOBOTOKY, @ TAKOXK OLLiHKY nepebiry Ba-
rTHOCTI Ta Nosorie 3 QiKCaLiE MOXKANBUX YCKAAAHEHD
— MpeeKaamMncii, 3aTPMMKM POCTy Noda, nepeayvacHmx
nosiori Towo. YcCi XiHKK nepebyBanu nig ANHAMIYHUM
HarNAL4OM 3rigHO 3 EAUHUM KNiHIYHMM MPOTOKOJIOM, i3
MOXX/IMBUM MNPU3HAYEHHAM HYTPUTUBHOI KOpeKLii 3a-
NeXXHO BiA iHAMBIAyanbHOro BiTamiH-D cTaTycy.

CTaTMcTMYHA 06pobKa OTPUMAHWUX AAHMX MPOBO-
ANNach i3 BUKOPUCTaHHAM NPOrpamHoro 3abesneyeH-

LLLO A03BONAE BBAXKATN BUBIPKM NOpiBHAHHMMM 3a Ha30-
BMMMW NapameTpamm.

Y npoueci nabopaTopHOro obCTeXKeHHA BCTaHOBNE-
HO AOCTOBIPHI MiXXrpynosi BiAMIHHOCTI 332 OCHOBHMMM
GiOXiMIYHUMWM  NMOKa3HWKaMU  KanbLieBO-GOCHOPHOro
06miHy (Tabn. 1). Y BariTHuWx 3 gediuutom BiTamiHy D
(rpyna 1) cnoctepiranocs HaliHUXKYe cepeaHE 3HayeH-
Ha 25(0OH)D — 14,2+3,6 Hr/ma, WO CynpoBOAXKYBasO-
CA 3HMMXKEHHAM KOHLEHTpaLii iOHI30BAHOro KanbLito
(1,05+0,08 mmonb/n) Ta NiABULLEHHAM PiBHA NapaTrop-
MoHy — 78,3+11,5 nr/mn. Y apyriit rpyni (3 HeaocTat-
HIiCTIO) MOKAa3HUKM 3aliManM MNPOMIXKHE MONOMKEHHS:
25(0OH)D - 23,7+2,4 ur/mn, Ca?* — 1,12+0,06 mmonb/n,
MTr — 61,449,2 nr/mn. Y KOHTPO/bHII rpyni, HaBnaku,
cnocTepiranvca Haveuuw pisHi 25(0OH)D (34,8+3,1 wr/
M), HOpMasnbHi 3HaveHHa Ca?* (1,18+0,05 mmonb/n),
ctabinbHuit pisedb NTT (42,617,3 nr/mn) Ta HalmeHLwa
yacToTa rinopocoaremii (0,9+0,2 mmonb/n) i rinomarHi-
emii (0,75+0,08 mmonb/n).

BuABNEHO 3BOPOTHUI KOpenauinHuiA 3B’A30K MiXK
pisHem 25(OH)D Ta MTT (r=-0,61; p<0,001), wo y3roaxy-
€TbCA 3 NaTodisionoriyHMMmM mexaHiamamu: gediumT Bi-
TaMiHy D aKTUBYE CeKpeLito NapaTropMoHy AAA NigTpu-
MAHHA PiBHA KaNbLito B KPOBi. TaKOX MPOCTEXKyBaBCA
npamuii 38°a30K Mixk 25(0OH)D Ta ioHi30BaHMM KabLiem
(r=0,47; p<0,01). MNoaibHi pe3ynbTaTM AEMOHCTPYIOTb
pob6otu Varshney S. et al. Ta Aguilar-Cordero M.J. et al.,
AKi BKa3yloTb Ha posib BiTamiHy D y 36eperkeHHi KasnbLijie-
BOrO roMeocTasy nig, yac BariTHocTi [18, 19].

Tabaunusa 2 — YacToTa aKyLepCcbKUX YCKAaAHEHb 3a/eX-

HO Bipg, cTaTycy BitamiHy D, %

HA Statistica Ta SPSS. MNMpwn NOpiBHAHHI MOKa3HMKIB MiXK
rpynamu 3acrtocosyBanu t-kputepiit CTblogeHTa abo
U-kputepii MaHHa—YiTHi 3aneKHOo Big TMny posno-

ainy. lna BCTaHOBMEHHA acoujauin mix nabopatop-
HUMU MOKa3HWKaMK Ta KAIHIYHUMW YCKAALHEHHAMMU

BMKOPMCTOBYBABCA KOPENALiMHWIA aHaNi3 32 METOA40M
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fpynal |Fpyna ll A p-
MLELTIGLE (n=42) | (n=38) rp_yna 3HaYeHHA
(n=30)
MNMpeeknamncia 32.8 19.7 9.4 <0.01
MNMepepayacHi nonoru 26.2 14.8 8.3 <0.05
3aTpumKa pocTty naoga| 21.3 11.5 6.7 <0.05
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MopiBHANBHWI @HANI3 YAaCTOTM aKyLLEPCbKUX YCKNAA-
HeHb (Tabn. 2) nokasas, WO HaKlBULLY 4acToOTy npee-
Knamncii (32,8%), nepegyacHmx nosoris (26,2%) ta 3PN
(21,3%) BusiBneHo y rpyni I. Y rpyni Il yacToTa 3a3Have-
HUX YCKNaAHeHb byna MeHLO, ane nepesuLLyBana
KOHTPO/IbHY. Y KOHTPOAbHIN rpyni, ae piseHb 25(0OH)D
6yB ONTUMANbHMM, YACTOTa YCKAAAHEHb OyNa HaMHUXK-
yoto (npeeknamncis — 9,4%, nepeayacHi nosoru — 8,3%,
3BYP - 6,7%).

Hawi pe3ynbtaTtv y3roaywTbCca 3 AAaHMMWU niTepa-
Typu. 3a gaHumm Dahma G. et al., gediunt Bitaminy D
y nepiomy TpumecTpi 36inblIye pU3MK Npeeknamncii y
2,5-3 pasu [20]. AHani3 Raia-Barjat T. et al., wo oxonnto-
BaB noHag 30 TUcAY BariTHOCTEMN, MOKas3aB, WO PiBEHb
25(0OH)D <20 Hr/mn acouiloeTbca 3i CTaTUCTUYHO 3Ha-
YyLWMM NiABULLEHHAM PU3MKY NepeayvacHMX Nosorie Ta
3BYP [21]. ABTOpM BKa3ylOTb Ha MNOPYLUEHHA aHrioreHe-
3y, OKCMOATUBHOrO CTpecy Ta AUCYHKLUiO eHAoTenito
AK K/OYOBI MexaHi3mu, yepes aki gediumnt BitamiHy D
NpU3BOAMUTb A0 YCKIAAHEHb BariTHOCTI.

Y HawoMmy AocCnigrKeHHi A0AaTKOBO NigKpecneHo
3Ha4YyeHHA rinomarHiemii Ta rinopocpatemii AK cynyTHix
YMHHWKIB, AKI NOCUNIOIOTbL MeTaboniuyHnin cTpec. MarHin
€ BaXX/IMBMUM KOODAKTOPOM Y CUHTE3i HYKNETHOBUX KUC-
NOT Ta cTabinisauii KNITMHHUX membpaH, a Moro HecTaya
CNpUSE PO3BUTKY rinepTeHsii BariTHUx. Pocdop Heobxia-
HUI ons eHepreTuyHoro metabonismy Ta andepeHuiauii
NAALEHTAPHOI TKAHMHMU.

TaKMM YMHOM, OLHKA MOKa3HWKIB KanbLieBo-¢doc-
¢dopHOro ob6miHy B nepwomy TPMMECTpi BariTHOCTI Mae
Barome K/iHiYHe 3HaYeHHsA i MOXKe BMKOPMCTOBYBaTMCA
AK IHCTPYMEHT PaHHbOro NMPOrHO3YBaHHA aKyLLEepPCbKUX
YCKNaZHEeHb, WO NiATBEPAKYETLCA OTPUMAHUMWN AAHU-
MW Ta pe3ynbTaTaMu MNPOBIAHUX MIiKHAPOAHMX AOCAi-
O)KeHb.

BucHoBKM.

MoKa3HMKM KasnblieBo-pochopHOro obmiHy matoTb
3HAYHY MPOrHOCTUYHY LIHHICTb Yy BUWABNEHHI aKywep-

CbKMX YCKNAZHEHb Ta MOXKYTb PO3rAAaTUCA AK PaHHi Bi-
OXiMiYHi MapKepwu NopyLeHHs rectauiiHoro npouecy. Y
BariTHMX i3 gediumtom BiTamiHy D (piBeHb 25(0OH)D <20
HI/MJ1) BUABNEHO AOCTOBIPHE 3HUMKEHHS KOHLEHTpaL,ii
iOHiI30BaHOrO KanblLito, pochopy Ta MarHito Ha TAi 3Hau-
HOTO NiABWLLEHHA PIBHA MapaTroOpmMoOHYy, WO CBiAYNUTb
npo pPo3BUTOK GYHKLiOHANbHOrO rinonapaTMpeosy K
aganTauinHoi Bignosigi Ha D-gediuunT.

Taki meTaboniyHi NOpyLIEHHA CynpOBOAMKYBANUCA
[OOCTOBIPHO BMLLOID YacToTol npeeknamncii (32,8%),
nepeavacHux nonoris (26,2%) Ta 3aTPMMKK poCTy Noaa
(21,3%) nopiBHAHO 3 rpPynot KIHOK i3 ONTUMaNbHUM
pisHem BiTamiHy D (=30 Hr/mn). Y rpyni 3 HegocTaTHICTIO
(20-29,9 Hr/mn) Takox cnocrtepiraancb CTaTUCTUYHO
3HAuyLWi 3MiHM 3 GOKY Kanbuieso-pochopHoro rome-
0CTa3y Ta 3pPOCTaHHA YaCTOTU YCKIafHEHb, WO BKA3ye Ha
HaABHICTb rpajieHTHOro NaTtogisioNoriyHoOro BMN/MBY.

BcTaHOBNEHI CUAbHI KOpenauiliHi 3B’A3KM MiX piB-
Hem 25(OH)D Ta KOHUEHTpaLisMK iOHI30BAHOMO Kasb-
uito (r=0,47) i napatropmoHy (r=-0,61) cBigyaTb npo
TICHY B3aEMO3aNeXHiCTb MiX BiTamiHOm D i enemen-
TaMM MiHepasbHOro o6MiHy, O MatoTb 3HAYEHHA ANA
bopMyBaHHA afeKBaTHOIO NAaLEHTAapHOrO KPOBOMU-
HY, perynsuii cyAMHHOro TOHyCy Ta PO3BUTKY deTo-nna-
LLeHTapHOro KOMMJIEKCY.

OTpuMmaHi pe3ynbTaTi NigTBEPAXKYIOTb AOLINBbHICTDL
BK/IIOYEHHA OLiHKM BiTamiH-D cTaTycy Ta MNOKasHMKiB
KanblieBo-pocpopHoro obminy (Ca?*, Mg?*, P, MTT) ao
ANTOPUTMIB PAHHbOTO CKPWHIHIY BariTHUX i3 PU3MKOM
PO3BUTKY recTauiiHunX ycKnagHeHb. Takuit nigxia, cnpu-
A€ CBOEYACHOMY GOPMYBaHHIO rpyn NiABULLEHOIO PU3N-
Ky Ta BNPOBAAKEHHIO NEePCOHaNi30BaHUX NPOdiNaKTny-
HUX 3axXO0AiB.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

Mopanbwi AOCNIAXKEHHA AOUiIIbHO CAPAMYBaTU Ha
aHani3 3MiH NOKa3HMKIB KasbLieBO-POCPOPHOro obmiHy
BMPOAOBK YCiX TPMMECTPIB BariTHOCTI 3 OLIHKOID edek-
TUBHOCTI Pi3HUX CTpaTerii Kopekuii gediymTy BiTamiHy D.
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MAPKEPU KA/IbLLIEBO-®OC®OPHOIO OBMIHY AAK MPOTHOCTUYHI ®PAKTOPU AKYLLUEPCbKUX YCKNAOHEHDb

Monaguu I. B., AHTOHIOK M. .

Pestome. ®izionoriyHa BariTHICTb CynpoBOAKYETLCA 3HAYHMMM 3MiHAMW B OPraHi3Mi *KiHKM, 30Kpema B MiHe-
panbHomMy meTabonismi. 3miHM B KanbLieBo-bocPopHOMY 0OMIHI MaOTb BaXK/NMBE 3HAYEHHA A8 HOPMaNbHOTO
PO3BUTKY MoAa Ta 3beperkeHHA 300pos’a matepi. JediynT BitamiHy D, 30Kpema, € YAHHUKOM PU3UKY PO3BUTKY
CEPMO3HUX aKyLIEePCbKUX YCKAALHEHD, TAKMUX AK NPeeKAaMnCia, recTalinHuii giabeT, 3aTpMMKa BHYTPILWHbOYTPOO-
HOro po3BuUTKY naoga (3BYP) Ta iHWi. OgHaK pyTMHHA OUiHKa KanbLieBo-pochopHOro obmiHy He € CTaHAAPTHO
NPaKTUKOIO B YKpaiHi, LLO CTBOPIOE PU3UK HECBOEYACHOT AiarHOCTMKM Ta BTPATU MOXK/IMBOCTI PAaHHbOTO BTPYYaHHA.

Mema. Bueuntn 0cob6amMBOCTI KanbLieBo-hpochopHOro 06MiHy y BariTHUX KiHOK 3 Pi3HUMM piBHEM BiTamiHy D Ta
BCTAHOBWUTM MOFO MPOTHOCTUYHE 3HAYEHHA LLLOAO PO3BUTKY aKyLIEPCbKUX YCKNALHEHD.

06’ekm i MemoOu OocnioxceHHs: JocnigxeHHs npoBoaunoca Ha 6asi KHIM «MepuHaTanbHUit LeHTp M. Knisa»
B nepiog, 3 }oBTHA 2023 poky no BepeceHb 2024 poKy. Y Hbomy H6panu yyacTtb 114 BariTHMX XKiHOK, AKi 6yan pos-
noAjifieHi Ha Tpu rpynu 3anexKHo Big piBHA 25(0OH)D y cupoBaTLi KpoBi. YuacHuUi obcTexkyBannca Ha 11-14 TUKHAX
BaritHocTi. [N OUiHKK KanblieBo-pochopHOro obmiHy npoBoamam nabopaTopHe AochiaxKeHHs pisHs 25(0H)D,
napatropmoHy (MTT), ioHi3oBaHoro Kanbuito (Ca?*), docdopy (P) Ta marHito (Mg). Takox 34iCHIOBABCA KNIHIYHWIA
QHani3 i3 MOHITOPMHIOM aKyLlepPCbKUX YCKNAAHEHD.

Pe3ynbmamu ma ix o6208opeHHA. Y rpynax 3 AediluMTom Ta HeO0CTaTHICTIO BiTamiHy D cnocTepiranncs sHUKeH-
Hs piBHA 25(0OH)D, KanbLjlo Ta NiABULLEHHA PiBHA NapaTrOPMOHY B MOPIBHAHHI 3 KOHTPObHO rpynoto. HaliBuLLy
YacToTy aKyLLepCbKMX YCKNagHeHb (Npeeknamncis, nepeayacHi nonoru, 3PM) BuasneHo B rpyni 3 gediuntom Bitami-
Hy D. Y KOHTPOAbHI rpyni 3 onTumanbHUm pisHem 25(0OH)D yacToTa ycknagHeHb byna HaliHUXKYOL.

BucHogKu. PieHb 25(0OH)D y cMpoBaTLi KPOBi € Ba*KAMBUM MOKA3HMKOM KanbLieBo-pochopHoro obmiHy i mae
NPOrHOCTMYHE 3HAYEHHA ANA PO3BUTKY aKyLEPCbKMUX YCKNagHeHb. HM3bKMI piBeHb BiTamiHy D acouitoetbea 3 nig-
BULLEHUM PU3MKOM NpeeKknamncii, nepeayacHmx nonoris Ta 3PMN. Tomy perynspHa ouiHKa Kanblieso-pochopHOro
06MiHY Yy BariTHUX € BaXX/IMBOO AJ/151 PaHHbOIO BUSABMEHHA PU3UKIB | KOPEKL,ii MiHepanbHoOro ancbanaHcy, LWo 403BO-
NIAE 3MEHLUNTU MMOBIPHICTb PO3BUTKY aKyLLEPCbKUX YCKAALHEHD.

Kntouosi cnosa: BitamiH D, aediyunT BiTamiHy D, KanbuieBo-popcdopHMini 06miH, akyLIepCbKi yKCAagHEHHA.

MARKERS OF CALCIUM-PHOSPHORUS METABOLISM AS PROGNOSTIC FACTORS OF OBSTETRIC COMPLICATIONS

Poladych I. V., Antoniuk M. I.

Abstract. Physiological pregnancy is accompanied by significant changes in the woman’s body, particularly in
mineral metabolism. Alterations in calcium-phosphorus metabolism are crucial for normal fetal development and
maternal health. Vitamin D deficiency, in particular, is a risk factor for the development of serious obstetric com-
plications, such as preeclampsia, gestational diabetes, intrauterine growth restriction (IUGR), and others. However,
routine assessment of calcium-phosphorus metabolism is not a standard practice in Ukraine, which creates the risk
of late diagnosis and missed opportunities for early intervention.

The aim. To study the peculiarities of calcium-phosphorus metabolism in pregnant women with different vitamin
D levels and determine its prognostic value for the development of obstetric complications.

Object and research methods. The study was conducted at the Kyiv City Perinatal Center from October 2023
to September 2024. A total of 114 pregnant women participated, divided into three groups based on the 25(0OH)D
serum levels. Participants were examined at 11-14 weeks of pregnancy. To assess calcium-phosphorus metabolism,
laboratory studies were conducted to measure 25(0OH)D, parathyroid hormone (PTH), ionized calcium (Ca?*),
phosphorus (P), and magnesium (Mg) levels. Clinical analysis was also carried out with monitoring of obstetric
complications.

Results and their discussion. In the groups with vitamin D deficiency and insufficiency, a decrease in the 25(0OH)
D and calcium levels, and an increase in parathyroid hormone levels were observed compared to the control group.
The highest frequency of obstetric complications (preeclampsia, preterm labor, IUGR) was found in the vitamin D
deficient group. In the control group with optimal 25(OH)D levels, the frequency of complications was the lowest.

Conclusions. The level of 25(0OH)D in the blood serum is an important indicator of calcium-phosphorus metabo-
lism and has prognostic value for the development of obstetric complications. Low vitamin D levels are associated
with an increased risk of preeclampsia, preterm labor, and IUGR. Therefore, regular assessment of calcium-phos-
phorus metabolism in pregnant women is essential for the early detection of risks and correction of mineral imbal-
ances, which helps reduce the likelihood of obstetric complications.
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CLINICAL CASE OF NEURINOMA WITH SECONDARY CHANGES
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2Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
3Lviv Medical Academy named after Andrey Krupynsky (Lviv, Ukraine)
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Symptomatic neuromas and cystic neck formations are clinically significant entities that require detailed diag-
nostic and therapeutic strategies. Traumatic neuromas resulting from aberrant nerve repair, neurinomas of other or
unknown origin, and cystic lesions of the neck with either benign or malignant etiology represent ongoing challeng-
es in both differentiation and treatment. This study presents a clinical case of neurinoma with secondary changes
localized in the cervical region of a 44-year-old patient. Based on physical examination, medical history, ultrasound,
and computed tomography, a diagnosis of lateral neck cyst was established. Following surgical excision of the mass,
histological examination confirmed the diagnosis: neurinoma with secondary changes.This case highlights the im-
portance of multimodal imaging, minimally invasive procedures, and personalized surgical approaches. Emerging
innovations in the fields of nerve regeneration and molecular diagnostics hold promise for further advancing future
paradigms of diagnosis and treatment.

Given the polymorphic nature of lesions that may be localized in the neck region, their differential diagnosis
often presents challenges. Therefore, the selection of appropriate treatment methods for neurinomas and cystic
neck formations requires an individualized approach, application of advanced imaging techniques, interdisciplinary
collaboration, and the use of methods with varying degrees of invasiveness.

Key words: neck region, neurinoma, cyst, imaging methods, histological examination, differential diagnosis.

Connection of the publication with planned re-
search works.

The study was conducted within the framework of
the planned research project of the Department of Nor-
mal Anatomy and the Department of Operative Surgery
with Topographic Anatomy of Danylo Halytsky Lviv Na-
tional Medical University “Morphofunctional charac-
teristics of organs during pre- and postnatal periods of
ontogenesis, under the influence of opioids, food addi-
tives, reconstructive surgeries, and obesity” (state regis-
tration number 0120U002129).

Introduction.

According to modern scientific literature, cervical
neuromas may have various etiologies, pathogeneses,
and clinical courses. They are considered diagnostically
challenging conditions and usually require surgical treat-
ment

It is known that post-traumatic neuromas most com-
monly arise as a result of impaired axonal regeneration
following nerve injury, when proliferating Schwann cells,
fibroblasts, and disorganized axonal sprouts form a
painful nodule [1]. The most common sites of localiza-
tion — essentially, risk zones — include the fingers of
the upper and lower limbs, as well as areas where major
nerve trunks pass, such as the sciatic, brachial, and glos-
sopharyngeal nerves. Among the risk factors for the de-
velopment of post-traumatic neuromas, various authors
cite trauma (including surgical), amputation, and chronic
compression

When localized in the neck region, neurinomas re-
quire differential diagnosis with cystic formations such
as branchial cleft cysts, thyroglossal duct cysts, cystic hy-
gromas, and malignant tumors [2, 3]. To diagnose and
differentiate benign and malignant tumors of the neck,
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