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OBECNEYEHHOCTb BUTAMUHOM D HOBOPOXXAEHHbIX AETEA
CTABPONOABCKOIO KPAf
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Vitamin D has a wide range of biological effects. There is evidence suggesting an important role of
vitamin D in women’s reproductive health, yet there has been no research focusing on newborns in South
Russia. The purpose of this current study was to analyze the levels of vitamin D in newborns in the Stav-
ropol Region. The clinical, anamnestic, and laboratory examination involved 60 newborns. The levels of
vitamin D were assessed based on serum content of calcidiol, while the mothers’ pregnancy courses were
also taken into account. The mean content of serum 25(0OH)D3 was 9.9+£0.7 ng/ml. The study showed
that the vast majority of the patients (98.3%) lacked vitamin D while in over a half of them (56.7%) the
deficiency was severe. It was shown that complicated somatic, obstetric and gynecological history is an
important factor for antenatal hypovitaminosis D in newborns (p<0.05). In case of mothers’ taking mul-
tivitamin preparations through pregnancies, severe vitamin D deficiency in newborns had an occurrence
twice below that in infants whose mothers failed to take additional vitamin supply (p<0.001). There is con-
firmation to the need for targeted antenatal prevention of hypovitaminosis D in order to reach proper levels
of calciferol in the early neonatal period.

Key words: vitamin D, newborn, hypovitaminosis d, pregnancy failure, antenatal prophylaxis

ButamnH D okasbiBaeT LWMPOKMA cnekTp duonorndyeckux adpdekToB. MiMeloTca gaHHble, ykasbiBalo-
LMe Ha 3HAYMMYIO POJib BUTamMmHa D B penpoaykTMBHOM 300P0BbE XEHLLMWH, HO A0 HACTOSLLLErO BDEMEHM
nokasaTesin y HOBOPOXAEHHbIX tora Poccum He naydanuce. Lienbio nccneposanus 6bin aHanma obecne-
YEHHOCTWN BUTaMMHOM D HOBOpPOXAEHHLIX AeTel CTaBpononbCKoro kpas. NpoBeaeHo KAMHMKO-aHaMHe-
cTnyeckoe 1 nabopatopHoe obcnenosaHme 60 HOBOPOXAEHHLIX. OBecrne4yeHHOCTb BuTammHom D oue-
HMBanacb N0 COAEPXaHMIO KanbLUMamMoaa B CbIBOPOTKE KPOBU, N3 aHAMHECTUYECKUX AaHHbIX NOAPOOHO
aHanmM3npoBasnochb TedeHne GepemeHHoCcTU y MmaTepu. CpenHee coaepxaHune 25(0OH)D3s cbiIBOPOTKU CO-
ctaBnano 9,9+0,7 Hr/mn. YCTaHOBNEHO, 4TO Yy NoAaBnsaioLero 60onbWMHCTBA nauneHToB (98,3%) nmeet
MeCTO HegocTaTo4yHoe coaepxaHne ButammHa D, 6onee nosoBuHbl (56,7%) cTpagatoT TSXENbIM aedu-
unToM. lNokasaHo, YTO OCNIOXXHEHHbBIN COMATUYECKNI N aKyLLEPCKO-TMHEKONOMNMYECKNIN aHAMHES SIBNSIET-
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CS 3HAYMMbIM aHTeHaTalbHbIM PakTOPOM GOPMUPOBAHUSA TAXENOr0 rmnoBUTaMmnHo3a D y HOBOPOXAEH-
HbIX (p<0,05). Ha doHe npnéma maTtepbio NONMBUTAMUHHbBIX NpenapaToB TSXENbIM 4edumT BUTaMmHa
D y HOBOPOXAEHHbLIX BCTPEYAETCSA B 2 pasda pexe, YeM y MaJeHLEB, POXAEHHbBIX OT MaTepel 6e3 oo-
nonHuTenbHom agotauum (p<0,001). MoaTBepxaeHa HEOOXOANMOCTb LiefieHanpaBfieHHOM aHTeHaTasIbHOM
NPodUNaKTUKN rMNoBnuTaMmnHo3a D onsg AoCTUXEHNS HOPMaJIbHOrO YPOBHSA 00eCneyeHHOCTU Kanbunde-

POJIOM B paHHeEM HeOoHaTa/ibHOM nepuoae.

KnoveBbie cioBa: BuTamuH D, HOBOPOXAEHHbIE, rnnoBUTamMmmHo3 D, natonorus 6epeMeHHOCTU, aHTe-

HatasibHas npoguiakTika

in the regulation of calcium-phosphorus

metabolism were discovered over eight
decades ago, the interest in the effects of
cholecalciferol and its active metabolites are
growing steadily nowadays [1, 4, 12]. Lack of
vitamin D is not only a triggering factor in the
development of musculoskeletal disorders
(rickets, osteoporosis, myofascial dysfunction)
yetitis also closely associated with anincreased
risk of autoimmune (multiple sclerosis, Crohn’s
disease, celiac disease, type | diabetes mellitus,
autoimmune thyroiditis), cardiovascular (acute
myocardial infarction, hypertension) and
oncology diseases [6, 9, 13, 14, 17].

Vitamin D deficiency is a widespread condition
in the postnatal period [2, 13]. In particular, 70% of
American children have their level of 25(0OH)D be-
low 30 ng/ml, while 9% of them have the content of
calcidiol under 15 ng/ml [16].

Newborns and young children are at special risk
in terms of vitamin D deficiency due to relatively
higher need for it, which is accounted for by a high
growth rate and skeletal mineralization [2, 3]. Pol-
luted air, including South Russia, is one of the ad-
verse factors hindering the synthesis of cholecalci-
ferol in the skin [5, 15].

Of special interest here are the studies focu-
sing on the impact that vitamin D has on pregnancy.
Active metabolite 1.25(0OH)»D3 has been shown to
regulate the secretion of human chorionic gonado-
tropin and it increases the production of reproduc-
tive hormones in placenta [7]. Calcitriol promotes
placental calcium transport, stimulates the secre-
tion of placental lactogen, and increases the sen-
sitivity of the endometrium to implantation [4]. Vi-
tamin D deficiency has been proven to have a role
in occurrence of pregnancy complications: hyper-
tension, nephropathy [19], increased frequency of
spontaneous preterm birth and cesarean section
[8], vaginosis in early pregnancy [11], increased
risk of gestational diabetes [4], etc.

Newborns have vitamin D acquired prenatally,
which is maintained at a certain level for the first
months of life [18]. There has been no research
until now focusing on vitamin D and the occurrence
of its deficiency among newborns in South Russia.

The purpose of this study was to investigate the
levels of vitamin D in newborns in the Stavropol
Region.

Material and Methods. This clinical, anamnes-
tic, laboratory and instrumental examination of 60

Despite the fact that vitamin D and its role
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newborns was held on the premises of the Depart-
ment for Newborns at the Stavropol Regional Clini-
cal Perinatal Center.

A detailed analysis was performed into the co-
morbidities in the mothers and the course of preg-
nancy. Taking blood samples of 25(0OH)D was done
in the first three days of the newborns’ life.

The levels of vitamin D were assessed based
on the total content of the intermediate metabolite
calcidiol (25(OH)D3) in the blood serum, which was
determined using immunofluorescence analyzer
Liason DiaSorin Pleutschland GmbH (Germany).

The assessment of the results was carried out
in accordance with the recommendations of the
International Society of Endocrinology (2011): vita-
min D deficiency — 25(0OH)D3 below 20 ng/ml; lack
of vitamin D — 21-29 ng/ml; proper level of vitamin
D - 30-100 ng/ml. Concentrations below 10 ng/ml
are interpreted as severe vitamin D deficiency while
level above 100 ng/ml is seen as excessive [1, 12].

The mathematical processing of the research
data was carried out using the software package
STATISTICA ver.10.0 and AtteStat employing para-
metric and nonparametric methods. To determine
the type of data distribution the Shapiro-Wilk test
was used. For parametric quantitative data arithme-
tic mean (M) and error of the arithmetic mean (m)
were calculated. For the non-parametric quantitati-
ve data the median and the 25th and 75th quartiles
were determined.

To assess the intergroup differences Student's
t-test was employed in the analysis of quantitative
parametric data, in the groups with non-parametric
quantitative data — U-Wilcoxon, Mann-Whitney test
with amendments for small samples: in case a value
was below 4 then Yates‘ correction was introduced;
however, if a value was below 4 with a total number
of values under 30, the Fisher‘s test was used. To
identify the links between the quantitative data Pe-
arson‘s chi-square test was used. The differences
were considered statistically significant at p<0.05.

Results and Discussion. A detailed study of
maternal history in the children enrolled in our study
showed that 45 (75.0%) of them suffered from
chronic extragenital diseases, while 38 (63.3%) of
the women had a gynecological pathology.

The current pregnancy in most cases was
pathological: in the 1St trimester — in 52 (86.7%)
women; in the 2" — in 54 (90.0%), and in the 3™
trimester — in 54 (90.0%) of them. Up to 12 weeks
of gestation the most frequent were severe toxicosis,
danger of spontaneous abortion, anemia and
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various somatic diseases. In the second and third
trimesters the threatened miscarriage, anemia,
isolated increased blood pressure and preeclampsia,
alongsidewith extragenital diseasesandfetoplacental
insufficiency were observed (Table).

Table
Pathology of pregnancy in mothers of newborns
15t tri- 2nd tri- 3rd tri-
mester mester mester
Index of gestation | of gestation | of gestation
Abs. % Abs. % Abs. %
Severe toxi-
cosis in the
first half of 13 1250 - - - -
pregnancy
Threatened
miscarriage 22 | 42.3 19 35.2 10 18.5
Anemia 7 13.5 5 9.3 12 22.2
Increased
blood 2 3.8 8 14.8 9 16.6
pressure
Pre-eclampsia - - 9 16.6 11 20.4
Fetoplacental _ _
insufficiency 3 3.6 3 9.3
Extragenital
pathology 8 15.4 10 18.5 7 13.0
TOTAL 52 100 54 100 54 100

The levels of vitamin D in the newborns of the
Stavropol Region is extremely low, the average se-
rum levels of 25(0OH)D3 being 9.9+0.7 ng/ml. Se-
vere deficiency (below 10 ng/ml) was identified in
34 (56.7%) babies; 23 (38.3%) new borns had the
vitamin D level at 10-20 ng/ml; lack of vitamin D
(20-30 ng/ml) was found in 2 (3.3%) babies and
only 1 (1.7%) of the newborn had an optimal level of
vitamin D (over 30 ng/ml).

The outcomes are comparable with those of our
Asian colleagues. A similar study involving new-
borns, which was held in China (Beijing — 39.60 N)
showed severe deficiency in 46.6% of the cases
while no baby was detected with a proper level of
vitamin D [20].

A comparison of our data with those of North
American colleagues revealed significant differen-
ces. A study held in Omaha (41 N; Nebraska, USA)
in particular manifested that the average level of
serum calcidiol in newborns was 17.8+4.7 ng/ml
(p=0.007) [10].

Since vitamin D is not synthesized through the
intrauterine development and its only source is
the mother’s body, the blood calcidiol levels in the
newborns serve an indirect indication of vitamin D in
the mother. As stated earlier, hypovitaminosis D can
beapredictorof pregnancypathologyandtheresults
yielded through this present study support the view
of the high frequency of abnormal pregnancy when
combined with severe hypovitaminosis D. On the
other hand, a pathological pregnancy will inevitably
entail certain disturbances in the utero-placental
blood flow and reduce the availability of nutrients
to the fetus, which can naturally lead to vitamin D
deficiency.

Figure 1 shows that in pathological pregnancies
newborns had significantly lower levels of vitamin
D. Significantly lower values were obtained in
infants marked with the burdened obstetric and
gynecological history in the 15t and 2" trimesters
of pregnancy.
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Fig 1. Comparative analysis of vitamin D levels in newborns
depending on complications through pregnancy

31 (51.7%) babies of the general group involved
into this study were born at a gestational age of 37
to 42 weeks; 29 (48.3%) of the patients were born
premature. Among the full-term newborns the aver-
age level of 25(0H)D3 was 9.2+0.8 ng/ml; in those
born prematurely the average concentration of cal-
cidiol was 10.7+1.1 ng/ml. There were no signif-
icant differences between the groups of patients
with various gestational ages (p>0.05). Vitamin D
deficiency was identified in 30 (96.8%) full-term ba-
biesandin 20 (64.5%) premature newborns; severe
hypovitaminosis D was found in 22 (64.5%) and in
14 (48.3%) infants, respectively (p>0.05) (Fig. 2).

70%

64,5%

60%

483%

50%

40%

30%

20%

10%

0%

Bornfull-term

Premature
above 30 ng/ml

Ebelow 10 ng/ml 210-20 ng/ml ™20-30 ng/ml

Fig. 2. Comparative description of vitamin D levels depending
on gestation age

Despite all the recommendation regarding ma-
ximum intake of vitamin and mineral supplements
through pregnancies, only 22 (36.7%) of the women
took those while another 38 (63.3%) women never
took them. Naturally, vitamin D levels in infants whose
mothers took multivitamins were significantly higher
if compared to the infants whose mothers failed to
take vitamin and mineral supplements — 12.8+1.4
ng/milvs 8.3£0.6 ng/ml, respectively (p<0.01).
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The data in the Figure 3 shows that intake of the
medications, containing calciferol during pregnan-
cy will reduce significantly the proportion of babies
with severe hypovitaminosis D (p<0.001). The le-
vel of 25(0OH)D3 above 20 ng/ml was observed only
in those infants whose mothers took multivitamins
during pregnancy.

80%
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60%
50%
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0
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31,8% (7) 9% (11)

A% @)y iy |
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Cbelow 10 ng/ml ©10-20 ng/ml #20-30ng/ml  =above30ng/ml

Fig. 3. Vitamin D in newborns depending on multivitamins intake
by mothers during pregnancy

Of the cohort of the patients examined, 23 chil-
dren were born to primiparas, while 26 patients
were second born, and 11 — third born. The mean
age of the mothers giving birth to the second and
third children was basically the same - 31.2+1.5;
the mean age of primiparas was 26.5+1.5.

The levels of vitamin D in the first born infants
was found to be lower than in case of the second
and third labours (9.7£1.3 and 11.0+£1.2 ng/ml, re-
spectively) yet in the subsequent delivery its con-
tent decreases significantly, becoming lower than
that of primiparas (7.2+0.6 ng/ml).

The distribution of patients based on the le-
vel of the deficiency produced a similar picture.
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DEVELOPMENT OF A PHARMACETICAL ANTICANCER GEL BASED
ON DOXORUBICIN AND SILICONE NANOTECHNOLOGY

Bazikov I. A., Chekrygina E. V., Klimanovich I. V., Malcev A. N.

Stavropol State Medical University, Stavropol, Russian Federation

PA3PABOTKA ®APMALLEBTUMECKOTIO MPOTUBOONMYXOAEBOIO MNEAS
C HUOCOMAABbHBIM AOKCOPYBULUHOM

WU. A. basukos, E. B. HekpbirnHa, U. B. KAumaHosudy, A. H. MaAbLeB

CTAaBpPONOALCKUU rOCYAQPCTBEHHbIN MEAULLUHCKUA YHUBEPCUTET,
CTtaBponoAb, Poccuickas Peaepaums

Developed a gel based on pharmacological niosomes silicone nature incorporated with the anticancer
drug - doxorubicin at 5 mg/ml to enhance the efficacy of cancer treatment. Using prototype gel doxoru-
bicin niosomes composition provides greater bioavailability of the antibiotic and significantly prolongs its
retention time in blood concentrations. Even 48 hours after gel application prototype drug concentration
in the blood exceeds control values three times. The transdermal route of administration of doxorubicin
can reduce the cardiotoxic effect of the drug, dyspeptic reactions, reduce the likelihood of necrosis at the
injection site, which significantly extends the use of the drug among patients with heart failure, diseases
of the gastrointestinal tract.

Key words: doxorubicin, niosomes, niosomal gel, skin cancer
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