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Deficiency of vitamin D, during pregnancy is a widespread challenge associated with increased risk
of complications, particularly preeclampsia (PE), a serious condition characterized by hypertension with pro-
teinuria. This research aimed to study the experimental preeclampsia rates in pregnant rats depending on the
vitamin D, supply. Eight-week-old female Wistar rats were divided into three experimental groups: control;
vitamin D_-deficient for 60 days before mating; vitamin D,-deficient with oral vitamin D, supplement (1000 1U/
kg b.w.t) two weeks before mating. Subgroups with and without PE induction were analyzed. PE was induced
by administration of Nw-nitro-L-arginine methyl ester (L-NAME). The blood level of vitamin D, was measu-
red using a 25-Hydroxyvitamin D, ELISA kit. Proteinuria was assessed using semi-quantitative urine test
strips “Prototest”. The highest blood pressure and proteinuria levels were recorded in animals with combined
vitamin D, deficiency and induced preeclampsia. Administration of vitamin D, contributed to normalization
of hemodynamic parameters and kidney function, indicating the importance of an adequate vitamin D, status

for pregnancy health and PE prevention.
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V itamin D, (cholecalciferol) is currently
recognized not only as a critical regula-
tor of calcium-phosphate homeostasis and
bone remodeling but also as a pleiotropic bioac-
tive compound. It exerts significant effects through
the vitamin D, auto-/paracrine system on cellular
proliferation and differentiation, and participates
in neurogenesis, angiogenesis, immune respon-
ses, and cell survival or apoptosis [1]. The hormo-
nally active metabolite of vitamin D, — calcitriol
(10,25(0OH),D,) — acts in cells via both non-genomic
and genomic mechanisms, similar to other steroid
hormones. These mechanisms are primarily media-
ted by the vitamin D, receptor (VDR) [2]. In target
cells, the interaction of 1a,25(0H),D, with VDR
initiates a complex cascade of molecular events cul-
minating in the modulation of transcription factors
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activity that influences the expression of target genes
[2-4].

Vitamin D, deficiency is a significant global
health concern affecting various populations,
including pregnant women [5-7]. Studies have shown
that the prevalence of vitamin D, insufficiency
among expectant mother’s ranges from 28 to 96%,
depending on geographic location, climate, dictary
habits, and lifestyle [8]. On average, more than 65%
of pregnant women have suboptimal vitamin D,
levels, predisposing them to pregnancy-related com-
plications [9].

Despite geographic differences in the preva-
lence of hypovitaminosis D, among pregnant women,
its adverse effects on pregnancy outcomes are well
documented, although the underlying mechanisms
remain incompletely understood. Vitamin D, defi-
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ciency has been associated with an increased risk
of obstetric complications, including gestational hy-
pertension, preeclampsia, preterm birth, fetal growth
restriction, and higher rates of perinatal loss [10-12].

Among the most serious obstetric complica-
tions linked to vitamin D, deficiency is preeclampsia
(PE) — a severe gestational disorder characterized by
hypertension and proteinuria or signs of multiorgan
dysfunction arising in the second half of pregnancy
[13]. PE is a multifactorial pathological condition re-
sulting from a combination of vascular dysfunction,
impaired placental vascularization, chronic inflam-
mation, and immune dysregulation.

To investigate the mechanisms of PE develop-
ment and evaluate the effectiveness of therapeutic
interventions, various experimental models using
laboratory animals have been developed. These
models aim to replicate the core pathophysiologi-
cal features of PE, such as impaired placental blood
flow, oxidative stress, low-grade chronic inflamma-
tion, and endothelial dysfunction. Among the com-
monly used experimental models of preeclampsia
in rats are: surgical models, which involve uterine
artery ligation or partial placental ischemia to simu-
late impaired uteroplacental blood flow characteris-
tic of PE; genetic models, utilizing gene mutations or
knockout animals to study the role of specific genes
in PE pathogenesis; hormonal and immune-mediated
models, based on administration of angiotensin II,
TNF-a (tumor necrosis factor-alpha), or anti-VEGF
(vascular endothelial growth factor) antibodies to in-
duce pathology; pharmacological models, which rely
on agents that provoke hypertension, vasoconstric-
tion, and endothelial dysfunction [14].

In pharmacological approaches, the use of Nw-
nitro-L-arginine methyl ester (L-NAME) — a nitric
oxide synthase (NOS) inhibitor — has received par-
ticular attention [15]. L-NAME is widely used to in-
duce PE in rodents due to its ability to inhibit nitric
oxide (NO) production, a key modulator of vascular
tone. When administered to pregnant rats, L-NAME
induces hypertension, placental dysfunction, oxida-
tive stress, and renal pathology, thus mimicking the
clinical manifestations of PE in humans.

Table 1. Experimental timeline for rat groups

The main advantages of the L-NAME phar-
macological model include its simplicity — admin-
istration can be oral, subcutaneous, or intraperito-
neal — and it does not require complex or expensive
equipment. The reproducibility of results makes
this method a reliable and predictable model of PE,
with characteristic biochemical and physiological
alterations. Moreover, L-NAME is relatively inex-
pensive and widely available, making it ideal for ex-
perimental research. Importantly, its systemic action
induces not only elevated blood pressure but also
pathophysiological changes in the placenta, kidneys,
and vasculature, thereby providing a comprehensive
platform for investigating the cellular and molecular
mechanisms underlying PE.

A relevant scientific challenge is to explore
the mechanisms by which the pleiotropic effects of
vitamin D, are realized during normal and compli-
cated pregnancies. In particular, the relationship
between alterations in vitamin D, status and vas-
cular-endothelial dysfunction in PE remains insuf-
ficiently understood. In this context, the objective of
our study was to assess the pathophysiological fea-
tures of L-NAME-induced preeclampsia in rats with
different levels of vitamin D, availability.

Materials and Methods

Animals and general experimental design. All
experiments were conducted between November
2024 and February 2025 at the Palladin Institute
of Biochemistry, National Academy of Sciences of
Ukraine, in the Department of Vitamins and Coen-
zymes Biochemistry. A total of 37 eight-week-old
female Wistar rats with an average body weight of
174 + 12 g were used. Animals were divided into
three groups (Table 1): group I (n = 10) — control
females fed a standard vivarium diet without vi-
tamin Ds restrictions. Group II (n = 13) — females
maintained on a rachitogenic diet devoid of vita-
min D, for 60 days prior to mating to induce a vita-
min D_-deficient state. Group III (n = 14) — females
also received a ricketogenic diet for 60 days, then
switched to a standard laboratory diet with the ad-

Groups Days 0-60 Days 61-74 Days 75-78 Days 79-100 GD5-GD15
| Standard diet Vehicle treatment Mating Pregnancy L-NAME (&)
I Rachitogenic diet Vehicle treatment Mating Pregnancy L-NAME (#)
Il Rachitogenic diet Vit. D, treatment Mating Pregnancy L-NAME (%)
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dition of oral vitamin D, dissolved in sunflower oil
in a volume of 0.2 ml administered via gavage (oil
solution, 1000 IU/kg body weight, cholecalciferol;
Sigma, USA) two weeks before mating. Animals
were housed under standard vivarium conditions
(22 + 2°C, relative humidity 55—-60%, 12-hour light/
dark cycle), with ad libitum access to food and water.
Group II animals were protected from direct sun-
light exposure to prevent endogenous synthesis of
vitamin D,.

Ethical statement. All procedures were carried
out in accordance with bioethical principles and in-
ternational standards for the use of laboratory ani-
mals (EU Directive 2010/63/EU), including the Eu-
ropean Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes (Strasbourg, France; 1986) and the Guide-
lines for Bioethical Evaluation of Preclinical and
Other Scientific Research Conducted on Animals
(Kyiv, Ukraine; 2000).

Induction of vitamin Ds deficiency. To induce
vitamin D, deficiency, animals in groups II and III
were fed a rachitogenic diet devoid of vitamin D,
for 60 days before mating [16]. To confirm the de-
velopment of vitamin D, deficiency and to monitor
its status before mating and after the experimental
endpoint, blood samples were collected from the
tail vein and serum levels of 25-hydroxyvitamin D,
(25(OH)D,) were measured using a General 25-Hy-
droxyvitamin D, (HVD,) ELISA kit (UNDLO00047,
Assay Genie). Sample concentrations were calculat-
ed using the Gain Data® (arigo’s ELISA Calculator).

Mating and pregnancy monitoring. After con-
firming vitamin D, deficiency, the females were
mated with fertile males at a male-to-female ratio of
2:1 (male : female). The presence of spermatozoa in
vaginal smears the next morning was used to define
gestational day 1 (GD1).

Induction of preeclampsia. To model L-NAME-
induced preeclampsia (PE), each experimental group
was subdivided into subgroups A and B. Subgroup
A animals continued their respective dietary regi-
mens. Rats in subgroup B received subcutaneous in-
jections of L-NAME (Nw-nitro-L-arginine methyl
ester, 100 mg/kg body weight) on GD5 and GD7.
From GDS5 to GD15, the drug was administered via
drinking water at a dose of 40 mg/kg/day.

Blood pressure measurement. Systolic blood
pressure was assessed using the CODA® Moni-
tor (Kent Scientific, USA), a non-invasive tail-cuff
system based on volume pressure recording (VPR).
Measurements were taken twice: on GD1 (baseline)
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and GDI5 (after 10 days of L-NAME treatment).
During measurement, rats were placed in restrainers
on a thermostatic platform (37-38°C) to ensure sta-
ble blood flow. The system recorded 3—5 readings
within 5-7 min to minimize variability.

Assessment of proteinuria. Proteinuria was as-
sessed using semi-quantitative urine test strips “Pro-
totesT” (Norma, Ukraine). On GD15 of preeclampsia
modeling, proteinuria was assessed by placing the
rats in metabolic cages with free access to water to
minimize stress. The indicator zone was moistened
with a urine sample and assessed after 3 minutes by
comparing color changes against a standard scale.
The measurement range was 0-2.0 g/I.

Statistical analysis. Data were analyzed using
conventional methods of variation statistics, with the
calculation of the M £+ m. Statistical significance of
differences between groups was assessed using one-
way ANOVA followed by Bonferroni post hoc cor-
rection. Differences were considered significant at
P < 0.05. Statistical processing was performed using
Origin Lab 8.5 software.

Results and Discussion

The results of serum 25(OH)D, levels - recog-
nized as the primary marker of vitamin D, status and
a precursor of its hormonally active form — demon-
strated significant intergroup differences in pregnant
Wistar rats (Table 2). In the control group, which re-
ceived adequate vitamin D, intake, the highest serum
levels of 25(OH)D, were recorded: 49.8 + 2.6 ng/ml
in subgroup I A and 40.8 = 3.7 ng/ml in subgroup IB,
corresponding to optimal vitamin D, status by wide-
ly accepted standards [5, 6].

In pregnant rats from subgroup IIA, which
were subjected to dietary vitamin D, restriction,
25(OH)D, concentrations dropped to 17.0 + 1.1 ng/
ml, indicating a pronounced deficiency. Such a de-
ficiency is typically associated with disturbances in
calcium-phosphate metabolism and may increase
the risk of gestational complications [7, 8]. In con-
trast, subgroup II1A, which received cholecalciferol
in an oil-based formulation to correct deficiency,
showed a more than twofold increase in serum
25(0OH)D,; levels (35.3 & 2.2 ng/ml), demonstrating a
high degree of therapeutic efficacy. The choice of li-
pid-based over water-soluble formulations was based
on evidence from the literature, particularly studies
by Dura-Travé T. et al. [17] and Wagner C.L. et al.
[18], which emphasize the superior bioavailability of
oil-based vitamin D,
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Table 2.Serum 25(OH)D, levels in the studied rats (M + m)

D, Hypovitaminosis D, Hypovitaminosis + Vitamin
ndicator Control (Group I), n = 10 (%rﬁ’p I, n =13 ’ EE (Group 1), n = 14
IA (without IB (PE), ITA (without | IIB (PE), | IIIA (without 1I1B (PE), n = 7
PE),n=5 n=>5 PE),n=7 n=6 PE),n=7 ’
25(0H)
D,, ng/ml 498+26 | 408+37% | 170+ 11% - 353 £2.2% | 30.5 % 1.2%&A

Note. *Statistically significant difference compared to Group IA (P < 0.05); #statistically significant difference compared
to Group ITA (P < 0.05); %statistically significant difference compared to Group IIIA (P < 0.05); “statistically significant

difference compared to Group IB (P < 0.05)

Importantly, 25(OH)D, levels were consist-
ently higher in all subgroup A animals compared to
their subgroup B counterparts, which were exposed
to the nitric oxide synthase inhibitor L-NAME to
model preeclampsia (e.g., 49.8 £ 2.6 ng/ml in [A vs.
40.8 + 3.7 ng/ml in IB; 35.3 £ 2.2 ng/ml in 1A vs.
30.5 = 1.2 ng/ml in 1I1B; P < 0.05). This may reflect
both a direct impairment of cholecalciferol hydroxy-
lation and an indirect effect of L-NAME-induced
hypertension and impaired microcirculation on vi-
tamin D metabolism, ultimately resulting in reduced
synthesis of the vitamin Ds; prohormone. Rats in
subgroup IIB, which experienced both vitamin D,
deficiency and L-NAME-induced preeclampsia, did
not survive. The high mortality rate in this subgroup
may be attributable to inadequate physiological
adaptation to L-NAME in the context of vitamin D,
deficiency, late initiation and insufficient duration of
vitamin D therapy, or the need for higher doses — is-
sues that warrant further investigation.

Moreover, the lowest serum 25(OH)D, levels
were observed in subgroup 1A compared to all other
groups (P < 0.05), confirming the effectiveness of
the model in inducing vitamin Ds deficiency and
validating the correction potential of cholecalciferol.

In summary, the obtained data indicate a sig-
nificant influence of L-NAME on vitamin D, bio-
availability as assessed by serum 25(OH)D,. High-
dose cholecalciferol supplementation in the setting
of preeclampsia modeling may have practical im-
plications for enhancing pharmacological strategies
against this pregnancy complication, particularly
when vitamin D, deficiency is present as a contrib-
uting pathophysiological factor.

In the next phase of the experiment, we as-
sessed blood pressure dynamics in pregnant rats with
different vitamin D, statuses and in the presence or
absence of preeclampsia modeling. Blood pressure
was measured on gestational day 1 (GD1) to deter-

mine baseline hemodynamic status, and repeated on
GDI15 — a critical period for fetoplacental develop-
ment and for evaluating the preeclampsia model.

At the onset of pregnancy, both systolic (SBP)
and diastolic (DBP) blood pressure values were
within physiological norms across all groups (Ta-
ble 3), with SBP ranging from 115.20 + 4.48 to
122.60 + 1.34 mmHg and DBP from 70.80 + 3.26 to
78.70 + 1.25 mmHg. This homogeneity in baseline
values indicates the absence of systemic hyperten-
sion prior to experimental interventions, allowing for
a valid assessment of each factor’s contribution (vi-
tamin D, deficiency, preeclampsia, vitamin D, sup-
plementation) to hemodynamic changes.

By GDI15, blood pressure varied significantly
among groups, depending on vitamin Ds status and
preeclampsia modeling. In control rats (subgroup [A),
blood pressure remained stable throughout preg-
nancy, confirming the protective role of adequate
vitamin Ds in maintaining normotension during ges-
tation. In contrast, subgroup IIA animals, with vita-
min Ds deficiency, showed a moderate but statistical-
ly significant increase in SBP (132.00 + 2.31 mmHg)
and DBP (88.90 + 2.04 mmHg) by GD15, even in the
absence of additional stressors. This suggests that
vitamin Ds deficiency may act as an independent
risk factor for gestational hypertension, potentially
mediated by decreased bioavailability of endothelial
NO, activation of the renin-angiotensin-aldosterone
system (RAAS), and heightened sensitivity to vaso-
constrictors [19, 20].

In subgroup III A, cholecalciferol-treated
rats with prior D, deficiency maintained normo-
tensive levels (SBP: 118.50 = 4.27 mmHg; DBP:
77.00 = 1.69 mmHg), further supporting the hy-
pothesis that low vitamin D, status contributes di-
rectly to pregnancy-associated hypertension. The
antihypertensive effect of vitamin D, may be media-
ted through vitamin D, receptor (VDR)-dependent
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Table 3. Dynamics of blood pressure changes in pregnant rats at different gestational stages (M +m)

D, hypovitaminosis D, hypovitaminosis + vitamin
pri's‘;?lfe, Control (Group I), n = 10 (3Gr)<;ﬁp M), n =13 T (Group TIT), n = 14
mmHg I?E()\:v;tiogt IL?1 (:P]s), IIPAE )(?antl:lo;lt H]i iPéE), H;;)(’V:f]l‘[:h(;ut 11IB (PE), n = 7
Blood pressure on GD1
SBP 120.60£0.87 112.60+3.57* 121.30+1.55 122.60+1.34  120.50%2.55 115.20+4.48
DBP 77.60£1.94  70,80+3.26* 78.40£1.34 78.70£1.25"  78.00x2.01" 74.80+4.23
Blood pressure on GD15
SBP 110.20£4.56 163.80+2.76* 132.00+2.31*" - 118.50+4,27*N  174.7045.11*#&N
DBP 69.60+4.01 105.20+£3.57* 88.90%2.04*" - 77.00£1.69*%#"  118.0045.67*#&

Note. *Statistically significant difference vs. Group IA (P < 0.05); “statistically significant difference vs. Group IIA
(P < 0.05); &statistically significant difference vs. Group IIIA (P < 0.05); "statistically significant difference vs. Group IB

(P < 0.05)

anti-inflammatory pathways and improved vascular
homeostasis. These effects may include downregu-
lation of angiotensin II type 1 receptors (AT1R),
improved NO bioavailability, and upregulation of
pro-angiogenic factors such as VEGF and placental
growth factor (PIGF) [21, 22]. This is consistent with
other studies showing that vitamin Ds reduces the
expression of the antiangiogenic protein sFlt-1 (solu-
ble fms-like tyrosine kinase-1), improves trophoblast
invasion, and modulates RAAS function [23, 24].

In subgroup IIIB, which received L-NAME
in addition to cholecalciferol therapy, blood pres-
sure rose markedly (SBP: 174.70 £ 5.11 mmHg;
DBP: 118.00 £ 5.67 mmHg). Notably, 100% mor-
tality was observed in subgroup 1B (vitamin D,
deficiency + L-NAME), likely due to acute hemo-
dynamic instability. These findings suggest a syner-
gistically detrimental effect of vitamin D, deficiency
and preeclampsia-associated pathophysiological
changes — particularly immune activation and en-
dothelial dysfunction. Literature indicates that vita-
min D, deficiency exacerbates immune dysregula-
tion, inflammation, and oxidative stress, all of which
contribute to angiogenic imbalance, a hallmark of
preeclampsia pathogenesis [25, 26]. Additionally,
vitamin D, deficiency impairs the synthesis of ni-
tric oxide, a key vasodilator. This effect may amplify
vascular tone when combined with the NO synthase
inhibition induced by L-NAME [27].

It is noteworthy that preeclampsia modeling in
control animals (subgroup IB) also led to a rise in
blood pressure (SBP: 163.80 + 2.76 mmHg; DBP:
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105.20 £+ 3.57 mmHg); however, these values were
significantly lower than those observed in subgroup
I11B (P < 0.05). This suggests a partial attenuation of
the adverse effects of preeclampsia under conditions
of optimal vitamin D, status.

Our findings indicate that hypovitaminosis/
deficiency of vitamin D, can be considered an in-
dependent risk factor for the development of ges-
tational hypertension. Its insufficiency markedly
exacerbates the hypertensive response in animals
with L-NAME-induced preeclampsia. Vitamin D,
supplementation resulted in a statistically significant
reduction in blood pressure parameters, supporting
its potential role as both a preventive and therapeutic
agent in the management of preeclampsia.

Arterial hypertension may be closely linked
to renal dysfunction and activation of the RAAS,
while at the same time contributing to kidney injury
and the development of renal failure. Proteinuria
is a key marker of renal impairment and is widely
used to assess the progression of nephropathies, in-
cluding those associated with preeclampsia, which
is often accompanied by glomerular filtration
disturbances. The results of proteinuria assessment
revealed marked intergroup differences, reflecting
the functional status of the kidneys in pregnant rats
depending on their vitamin D, status and hemody-
namic alterations.

As shown in Figure, no proteinuria was
detected in the urine of pregnant control females
(subgroup IA), indicating the absence of structural
kidney pathology in animals with sufficient serum
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25(0OH)D, levels. This underscores the importance
of maintaining optimal vitamin Ds status during
pregnancy to preserve renal health [9]. In contrast,
in control subgroup IB, 66.7% of the animals exhibi-
ted proteinuria at a level of 1.0 g/l, and 33.3% at
2.0 g/l — an indication of progressive nephropathy
caused by L-NAME-induced preeclampsia, even in
the presence of relatively adequate vitamin D, sup-
ply. This clearly highlights the multifactorial nature
of preeclampsia, in which suboptimal vitamin D,
status represents only one of many contributing
pathophysiological mechanisms [10].

Given that 25(OH)D, concentrations were still
significantly lower in preeclamptic control rats com-
pared to healthy pregnant controls, it is plausible that
higher-dose cholecalciferol supplementation could
have provided more pronounced antihypertensive
and nephroprotective effects in these animals.

In pregnant females of subgroup IIA, who did
not receive correction for vitamin D, deficiency, pro-
teinuria levels ranged from 0.15 to 0.5 g/I. Nearly
half of the animals (42.9%) exhibited proteinuria
levels of 0.3 g/l, indicative of moderate glomeru-
lar filtration impairment. This may represent the
early stages of nephropathy, which could potentially
progress to more severe forms in the context of vi-
tamin D, deficiency [6]. As previously noted, the
females in subgroup IIB, who were administered L-
NAME, did not survive the experiment. This likely
reflects significant pathophysiological disturbances

Number of rats

0 0.15 0.30 0.50
Proteinuria, g/l

in the organism, including possible renal involve-
ment, which may have contributed to mortality.

In rats with partially corrected vitamin D, de-
ficiency through cholecalciferol supplementation
(subgroup IIIA), a moderate reduction in proteinu-
ria levels was observed compared to the deficiency
subgroup (IIA), correlating with reduced hyperten-
sion levels. The vast majority of animals in sub-
group IH1A (85.7%) exhibited proteinuria around
0.15 g/1, supporting the potential nephroprotective
effect of vitamin Ds. However, in the subgroup
with induced preeclampsia against the background
of vitamin D, correction (I1IB), proteinuria levels
remained elevated: nearly 57% of the animals had
urinary protein concentrations of 2.0 g/1. The de-
gree of proteinuria in this subgroup exceeded that of
the respective preeclamptic control animals (40%),
aligning with higher blood pressure values and in-
complete restoration of 25(OH)D, levels compared
to the control. Thus, the observed intergroup dif-
ferences demonstrate a clear relationship between
the severity of arterial hypertension and proteinuria
and serum 25(0OH)D, levels under conditions of L-
NAME-induced preeclampsia.

Overall, our results confirm that vitamin D, de-
ficiency is associated with more severe renal injury
in preeclampsia. This aligns with numerous clinical
and experimental studies indicating that vitamin D,
deficiency can disrupt glomerular filtration barrier
function, increasing urinary protein excretion [28].

Groups

IA (C, no PE)

IB (C, PE)

IIA (D, hypovit, no PE)

IIB (D, hypovit, PE)

A (D, hypovit + D,, no PE)
1B (D, hypovit + D, PE)

1.00 2.00

Figure. Distribution of female rats by level of proteinuria in the studied groups
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Vitamin D, is believed to exert a protective effect on
glomerular endothelial cells by reducing inflamma-
tion and oxidative stress — key pathogenic mecha-
nisms in the development of preeclampsia. Specifi-
cally, low levels of vitamin D, have been shown to
correlate with increased concentrations of inflam-
matory markers such as interleukin-6 and C-reactive
protein, which may contribute to endothelial dys-
function and vascular tone dysregulation [29]. Vita-
min D, insufficiency/deficiency has also been associ-
ated with reduced activity of antioxidant enzymes,
exacerbating pro-oxidant processes and oxidative
renal damage [30].

The data obtained underscore the need for rou-
tine monitoring of vitamin D, status in pregnant
women and for its timely correction as a potential
preventive measure against preeclampsia and its
complications. Recent studies suggest the preventive
effectiveness of vitamin D, supplementation in preg-
nant women at high risk for preeclampsia, with ben-
efits for both maternal and fetal outcomes [31, 32].

Conclusions. The results indicate that vita-
min D, deficiency in pregnant rats is associated with
a significant increase in blood pressure and the de-
velopment of proteinuria, implicating its involvement
in the pathogenesis of preeclampsia. Administration
of cholecalciferol contributed to normalization of
hemodynamic parameters and kidney damage. The
highest blood pressure values and proteinuria levels
were recorded in animals with combined vitamin D,
deficiency and induced preeclampsia, suggesting
a synergistic effect of these factors. Therefore, the
findings support the pathogenic role of vitamin Ds;
deficiency in the development of gestational compli-
cations and highlight the potential of vitamin D, as
a preventive and pathogenetic therapeutic agent in
preeclampsia.

Practical implications. Routine monitoring of
vitamin D, levels in pregnant women at high risk
for preeclampsia is important for the prevention of
vascular and renal complications. Correction of vita-
min D, status may be an effective strategy to prevent
preeclampsia and its complications, including hy-
pertension and proteinuria, as demonstrated by the
findings of this study and recent clinical research.
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BITAMIH-D, CTATYC SIK
BU3BHAYAJBHUM YUHHUK
PO3BUTKY EKCIIEPUMEHTAJBHOI
NPEEKJIAMIICII Y CAMHAIIH IIYPIB
JITHIT WISTAR
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'HamionanbHHM MEIWYHUNA YHIBEPCUTET iIMEHI
0. O. boromons1is, M. KuiB, Ykpaina;
Hucrutyt Gioximii iM. O. B. amnaxina
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Hedinut BiTaminy D, mig 4Yac BariTHOCTI
€ TOIHMPEHOI NPOOJIEMOI0, IO ACOLIIOETHCS 3
MiBUINEHUM PU3UKOM  YCKJIaJHEHb, 30KpeMa
npeexaamicii (IIE) — cepiiosHoro crany, sKui
XapaKTepU3YETHCS apTepiabHOIO TINEepTEeH3i€0 3
npoTeinypiero. MeToro 1bOro AOCHIIKEHHS OYyIo
BUBYCHHSI YaCTOTH PO3BUTKY €KCIIEPHMEHTaJIbHOI
IpeekJIaMIICii y BariTHUX IIypiB Yy 3aJEKHOCTI
BiJ 3a0e3mevenocti Biraminom D,. Camku miypis
ninii Wistar Bikom 8 THKHIB OyJId pO3MOJiJCHI
HAa TpH EKCIEPUMEHTAlbHI TPYIU: KOHTPOJIb;
nedinuT BiTaMiHy D, npotsrom 60 mHiB 10
crapoByBaHHs, Jediuur BiTaminy D, 3 mnepo-
panpHOK Kopekuiero Biraminom D, (1000 MO/
KI' MacH Tijla) 3a JBa THXKHI J0 CIIapOBYBaHHS.
AHamizyBanucss WTIATPYNH 3 1HAYKOBaHOK Ta
Heingykoanoto IIE. Ilpeexmamricito MosmemroBa-
T TUISXOM BBeAeHHS No-HiTpo-L-apridin wme-
tusoBoro ectepy (L-NAME). Pisens BiTaminy D,
y KpOBi BHU3Hauaju 3a gornomoror Hadopy ELISA
nns  25-rigpokcusitaminy D, Ilporeinypiro
OLIIHIOBAJIM  HAMIBKIJIBKICHUMH  TECT-CMYKKaMU
mias  cedi  «IIpororect». HalBummi moOKa3HUKH
apTepiaapHOTO THUCKY Ta PiBHS NMPOTEiHYpii Oynm
3adikcoBaHi y TBapWH i3 MOETHAHUM JedilUTOM
BitTaminy D, Ta iHIyKOBaHOI IpEEKIaMIICIErO.
Beenenns Bitaminy D, cmpusio Hopmaisaii
reMOJMHAMIUYHUX TOKAa3HUKIB 1 (QyHKIII HHPOK,
0 BKa3y€ Ha BaXKJIUBICTH aJCKBATHOTO BiTaMiH-D3
CTaTyCy IJII HOPMaJIBHOTO Mepediry BariTHOCTI Ta
npodinakruku I1E.

Knwuosi cmosa: gediunt Bitaminy D,,
L-NAME, mpeeknamIicis, apTepiallbHUH THCK,
piBeHb IPOTEiHYPii.
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