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ESSAY

Report 41c., 8 tables, 12 figures, 22 sources, 4 ann.

CHILDREN UNDER ONE YEAR OF AGE, PHYSICAL DEVELOPMENT,
COMPREHENSIVE HEALTH ASSESSMENT, BONE METABOLISM, D-VITAMIN
STATUS.

The object of the study is children under 1 year of the Kazakh population

Key words: children under one year old, physical development, comprehensive
assessment of health status, bone metabolism, D vitamin status. The object of the study was
children under one year old of the Kazakh population.

Objective of the study: To study the D-vitamin status in children under one year old and to
assess the impact of vitamin D deficiency in correlation with genetic factors and methods of
correction.

Research methods: In accordance with the goal and objectives of the project, 100 children
under one year old who are in maternity hospitals and children's clinics in Aktobe were
examined using the following methods: Clinical and anamnestic research, determination of
vitamin D in blood serum, research for genetic markers.

In the course of the research work, the following scientific results were obtained: deviations in
the state of health were revealed in 80.2% of the mothers of the surveyed group. It has been
proven that the presence of infectious and inflammatory diseases in mothers before and during
pregnancy, as well as the absence of D-vitamin prophylaxis, increases the risk of vitamin D
deficiency and D deficiency in their children, respectively, by 2.5 (OR =2.4 CI95% [ 1.1 + 4.8));
4 (OR =4.2 C195% [1.9 + 9.1]) times.

Osteopenia is caused by unfavorable factors of the antenatal and postnatal period: complicated
course of the present pregnancy (AR = 34.9%; p = 0.01); early irrational artificial feeding (AR =
42.3%; p = 0.03); rickets transferred in the first year of life (AR = 38.1%; p = 0.02).

Prenatal use of VMC (vitamin and mineral complex) in 24 women (18.5%) was completely
absent during pregnancy. The mean time to discontinue vitamin D prophylaxis was 12.4 + 1.7
months.

The average level of vitamin D supply in children corresponded to vitamin D deficiency and
averaged 20.16 = 1.7 ng / ml. The introduction of complementary foods increased the chances of
normalizing vitamin D levels by 5 times. It was revealed that the nature of the relationship
between the T / T and T / C genotypes of the VDR gene and changes in the concentration of
vitamin D below the normal value is relatively strong, which proves the presence of a direct
relationship between the level of vitamin D and the risk of developing pathology of the skeletal
system in children (F> 0.05 units).

Scope of the results: pediatrics, neonatology.

Recommended: For children with antenatal calcium deficiency, it is advisable to study mineral
metabolism and markers of bone remodeling in the first year of life - bone strength during the
neonatal period. For children of mothers at risk of calcium deficiency, prevention of mineral
metabolism disorders, linear growth, bone strength, skeletal deformities and the development of
rickets should be carried out with vitamin D in conjunction with calcium preparations. To revise
the prophylactic and therapeutic dose of vitamin D in children under one year old of the Kazakh
population.

Practical significance of the work: the mother's intake of calcium and vitamin D
preparations from the first trimester of pregnancy has a positive effect on the bone strength of the
child's skeleton, reduces the severity of rickets symptoms and the risk of mineral metabolism
disorders in infants. Taking calcium (1000 mg) and vitamin D (400 IU) preparations, starting
from the first trimester, has a positive effect on the bone quality of the mother and child.

The presence of a direct relationship between the level of vitamin D and the risk of developing
pathology of the skeletal system in children (F> 0.05 units) has been proven. The use of the
obtained results of the work helps to reduce the risk of developing bone pathology in children.
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LIST OF ABBREVIATIONS AND DESIGNATIONS
The following abbreviations and designations are used in this research report:
FD - physical development
CCT - calcitonin
BMI - body mass index
BMD - bone mineral density (bone tissue)
BW - body weight
PCR - polymerase chain reaction
EDTA - ethylenediaminetetraacetic acid
RCF- Relative Centrifugal Force
VMP - vitamin and mineral complex
BF - breastfeeding
AF - artificial feeding
CMV - cytomegalovirus
HSV - herpes simplex virus



INTRODUCTION

Recently, more and more attention is paid to the problems of mineral metabolism,
osteopenia. It is believed that the state of bone tissue is an indicator that reflects the general
development of the child, his functional status, as well as the level of health in general. The
dynamics of human bone mass is characterized by its growth in childhood, reaching a maximum
by the age of twenty, then by its stabilization and progressive loss after 35 years, which
ultimately leads to the development of osteoporosis [1,2,3]. The prevalence of the disease is
high, for example, in the United States about 10 million people suffer from osteoporosis, and a
decrease in bone mass is observed in another 18 million [4], according to the Children's Health
Center (Moscow) with densitometry performed in 1000 children aged 7-15 years , in 40% of the
surveyed, a decrease in bone mineral density (BMD) was found [5]. According to a study in
Western Kazakhstan, among 396 apparently healthy children aged 12-17 years, osteopenia was
detected in 70% of cases [6,7]. Critical periods of development are distinguished when the high
activity of biological processes against the background of linear growth and differentiation of
bone tissue is accompanied in children by accelerated remodeling (resorption and bone
formation).

Critical periods are characterized by high growth rates of skeletal bones and are typical
for children in the first year of life, for children aged 5-7 years and during puberty. [eight]. In
this regard, great importance is attached to assessing the state of bone health depending on age,
especially during critical periods of growth, one of which is the first year of life, which includes
the neonatal period [9, 10]. The high frequency of osteopenia conditions in children determines
the relevance of studying bone metabolism. The role of genetic factors modulating the risks of
developing disorders of phosphorus-calcium metabolism is discussed. Studies by foreign authors
on twins have shown that the level of 25 (OH) D in blood serum has a direct impact on genetic
factors [11]. The contribution of the genotype to fluctuations in serum values of 25 (OH) D
ranges from 23-43% to 77-80%. [12]. The genes GC fBP, CYP24Al, CYP2R1, CYP27B1,
VDR, NADSYN1 / DHCR7 were identified as the main candidate genes, mutations in which
affect the concentration of 25 (OH) D [13,14,15,16].

We put forward a hypothesis to assess the possible relationship between genetic factors
and the content of bone metabolism indicators, which may be of practical importance for
identifying children at risk of vitamin D deficiency, changes in bone metabolism and
individualization of treatment and prophylactic measures. Considering that such studies have not
been carried out in children in the Kazakh population, it is promising to study the dependence of
the processes of bone remodeling and genotype in them. In this regard, this study is relevant
from the point of view of molecular genetic testing - VDR (rs1544410, rs2228570), RANKL
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(rs9594738, rs9594759), with the study of the frequency distribution of alleles and genotypes by
polymorphisms, analysis of the relationship of molecular genetic markers with indicators bone
metabolism and the development of a diagnostic algorithm.

Objective: To study the D- vitamin status and features of allelic gene polymorphism -
VDR (rs1544410, rs2228570), RANKL (rs 9594738, rs9594759) in children of the Kazakh
population

Tasks:
1) Conduct comprehensive studies of vitamin D status in children under one year old in the
Kazakh population.
2) Determine the frequency of allelic variants of the VDR genes (rs1544410, rs2228570),
RANKUL (rs9594738, rs9594759,) in children under one year of the Kazakh population.
3) To study the relationship between the presence of allelic polymorphism of the VDR genes
(rs1544410, rs2228570), RANKL (rs 9594738, rs9594759,) and the degree of vitamin D
deficiency and deficiency in children under one year of the Kazakh population.
4) To assess the role of determining the polymorphism of the VDR genes (rs1544410,
rs2228570), RANKL (rs 9594738, rs9594759,) in the diagnosis of bone health in children under

one year old of the Kazakh population



THE MAIN PART OF THE RESEARCH REPORT

1. General characteristics of the study

Materials and methods: In accordance with the purpose of the study, 100 children in the
Kazakh population, born and living in Aktobe, were examined.

Design: Descriptive cross-sectional study.

The analytical part of the study was carried out on the basis of the Department of Pediatric
Diseases No. 1 with neonatology "WKMU™" named after Marat Ospanov.

Inclusion criteria: "practically” healthy children from 0 - 12 months;

(1, 2 health groups) [Order No. 145 dated March 16, 2011] in a satisfactory condition at the time
of the study, without genetic syndromes, subject to informed consent signed by the parents or
legal representatives.

Exclusion criteria: children taking vitamin D in a therapeutic dose, the presence of
hereditary diseases, severe chronic somatic diseases, disability for other diseases, prematurity,
age over 1 year.

Clinical-anamnestic research included: analysis of children's anamnestic data, questionnaires of
parents, assessment of the initial state of health of the child (Annexes B).

An individual registration card was entered for each child included in the study.

To determine the child's belonging to the Kazakh population, the parents filled out a
questionnaire approved by the termination committee of the Marat Ospanov WKMU. When
using the questionnaire, there was no conflict of interest (Annexes A).

Biochemical blood test was carried out in the laboratory "OLIMP" at 57 Aliya Moldagulova
Avenue, in Aktobe. Blood serum was taken in a treatment room, in compliance with the
generally accepted rules for taking blood from a vein for its biochemical analysis. The rooms
were equipped with everything necessary, according to the orders, for this procedure - sterile
disposable syringes with needles; sterile trays with cotton balls and tweezers; tourniquet, rubber
pad and disinfectant wipes, sterile tubes, tray for used material.

The blood sample will be taken on an empty stomach. VACUETTE® vacuum systems with
yellow lid were used. Their volume is 5 ml. They contain a coagulation activator at the factory to
reduce the likelihood of hemolysis and foaming of the sample.

After taking blood, according to the official instructions for vacuum systems, the nurse turned
the tube upside down 5-6 times, mixed the collected serum with the activator gel. Next, the
medical staff places the tubes in a centrifuge at 1800 g (GCS) for 10 minutes at room

temperature. Further, samples with less than 0.5 ml of serum were subjected to freezing at a



temperature of -20 ° C. Further, observing the temperature regime, the test tubes with the
biomaterial were sent to the centralized laboratory.

Methods: D vitamin-electrochemiluminescence immunoassay (ECLIA) according to the
criteria of the International Society of Endocrinologists, vitamin D supply (recommended level)
is diagnosed at a value of 25 (OH) D 30-80 ng / ml, deficiency - at 20-30 ng / ml, deficiency - at
10-19 ng / ml, severe deficiency - at a value less than 10 ng / ml [19].

Research for genetic markers will be carried out for 4 VDR polymorphisms (rs1544410,
rs2228570), RANKL (rs 9594738, rs9594759)

Biomaterial for research: whole blood (2 ml) taken with EDTA(ethylenediaminetetraacetic acid).
Determination method: PCR and restriction analysis. It will be determined using the "real-time"
PCR method using adjoining fluorescently labeled samples (kissingprobes) by measuring the
melting temperature of the samples after amplification (meltingcurveanalysis), will be carried
out using the detecting amplifier "DT Prime™ (Scientific and Practical Center of WKMU named
after Marat Ospanov ).

The statistical processing methods used in the work to assess the reliability of the results
were carried out in Microsoft Excel using pivot tables and descriptive statistics from the
Statistika 10.0 plug-in analysis package for a personal computer.

Descriptive analysis included the determination of the arithmetic mean, standard deviation, error
of the mean (m) when calculating the Student's test. We used well-known graphic techniques to
express statistical data. The critical level of significance (p) when testing statistical hypotheses
in the study was taken equal to 0.05. To assess categorical features, the values of associative
indicators - absolute risk (AR), relative risk (RR), odds ratio (OR).

Were examined 100 children under the age of 1 year, of which 60 boys and 40 girls.

Bnewborns

Wi-6 months

Figure 1 - Age structure of the examined children
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All examined children were divided into groups, in accordance with which group 1 was

represented by children from 0 to 28 days (newborns), group 2 consisted of children aged 1 to 6
months, group 3 included children over 6 months. The age groups of the examined children were
formed taking into account the peculiarities of the exogenous intake of vitamin D (figure 1).
In particular, in the 1st group of children, it is assumed that there is a direct dependence of the
vitamin D content on the same maternal indicator. The quantitative content of vitamin D in the
second group of the examined does not depend on exogenous receipts, because children of this
age group do not receive complementary foods. In group 3, represented by children older than 6
months, additional intake of vitamin D with complementary foods is expected, in accordance
with the content of the National Program for Optimizing Feeding of Children of the First Year of
Life.
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2. Research results and their discussion

The study of the anamnesis showed that the majority (80.2%) of the mothers of the
surveyed group had deviations in the state of health. Infectious and inflammatory diseases
predominated in the structure of maternal pathology (50%, n = 30): chronic adnexitis,
intrauterine infections (mycoplasmosis, chlamydia), carriage of herpes infection (CMV, HSV
type 1, during this pregnancy - gestational pyelonephritis, acute respiratory infections (sinusitis) ,
sore throats, pharyngitis) Most women (70.8%) were in active reproductive age: every second
(49.2%) child was born from 1 pregnancy; 76.2% of children - from full-term pregnancy. 68.9%;
accompanied by acute respiratory infections - in 30.6%. 20.2% (n = 14) women received only
calcium supplements; in 35.7% (n = 25) - a combination of VMC with calcium supplements; in
25.6% (n = 32) - only IUD. Prenatal prophylaxis was performed with VMC and calcium
preparations in 81.5% of cases. D stopped after 1 year; The mean time to discontinue vitamin D
prophylaxis was 12.4 + 1.7 months. In 86.2% of cases, the prophylactic dose of vitamin D was
500 1U, in 13.8% of children - 1000 IU.

Analysis of the development and health of children revealed that FD corresponded to the
passport age in the majority (63.8%) of the surveyed; lag in FD was most often recorded in the
2nd half of life in 13.8%. FD was harmonious in 62.3%, disharmonious - in 29.2%, sharply
disharmonious - in 8.5%. One third of children (31.5%; n = 22) had late teething.

Vitamin D supply in children
The average vitamin D content in the blood serum in the study group in the examined children

was 20.16 = 1.7 ng / ml, which corresponded to vitamin D deficiency (Table 1, figure 2).

Table 1 - The content of vitamin D in the blood serum of the examined children

25 (OH) D All children Up to 1 month 2-6 months | 7-12 months | P
Ng / ml

M+m 20,16%1.7 17,5+1.45 12,3+2,7 43.54+1,7 *

Note * P1-3, 1-4 <0.001
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Figure 2 - Vitamin D content depending on age

The analysis of the frequency distribution of the provision revealed a normal level of vitamin D
only in 21.8%, deficiency - in 59.2% and insufficiency - in 19% of children. A high frequency of

vitamin D deficiency was revealed in children from 2 months to 6 months and up to 1 month

(41.8% each, respectively).

In the 1st year, 18.6% of children had a normal supply of vitamin D (table 2).

Table 2 - Frequency of occurrence of normal supply, insufficiency and deficiency of vitamin D

in the examined children

25 (OH) D Allchildren Upto 0-6 months 7-12 months

Ng / ml 70 children 35 children 35 children
1 2

Norm 21,8 % (15) 9,1% (3) 77,8%(27)

Failure 19 % (14) - 22,2 % (8)

Deficit 59,2 % (41) 90,9% (32)

P*1-2 <0,001

Vitamin D supply depending on the type of feeding.
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Depending on the type of feeding, the children were divided into 4 groups: Group 1 - BF - n = 38
(54.3%); Group 2 - AF - n =10 (14.3%); Group 3-B + C-n =16 (22.8%); Group4 - A+C -n
=5 (7.14%) (Figure 3).

Groups by type of feeding
60 54,3
50
40
% 30 728
20 14,3
" B
0 [ ]
BF AF BC AC
type of feeding

Figure 3 - Provision from the type of feeding

The content of vitamin D in the blood serum of children in the groups BF, B + C, was normal
and did not have significant differences, respectively 35.20 = 11.7; 42.7 + 3.05 ng / ml; in
children, those on artificial feeding, corresponded to deficiency - 21.9 & 2.744 ng / ml. There was
revealed a high frequency of normal vitamin D supply in the groups receiving complementary
foods, depending on the type of feeding - B + C (42.7 + 3.05 ng / ml); but low A + C - (15.34 +
1.096 ng / ml). The incidence of vitamin D deficiency was highest in groups of children without
complementary foods and in the group A + C (Figure 4).
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Figure 4 - The content of vitamin D from the type of feeding

Thus, the introduction of complementary foods increased the chances of normalizing
vitamin D levels by 5 times. With BF +BC (OR = 5.6; CI 95% [2.46 ~ 12.8]) and with AF +AC-
4 times (OR = 4.0; C195% [0.87 = 18, 25])

Vitamin D provision depending on the presence / absence of D vitamin prophylaxis.

Low vitamin D supply was detected more often in children without D-vitamin prophylaxis

compared with children with prophylaxis at the 1st year of life (n = 37), respectively 52.8% and

41.4%; p <0.01; Thus, in the absence of D-vitamin prophylaxis in the first 6 months, there is a

risk of developing a low supply of vitamin D (20.38 + 0.784 ng / ml) than during prophylaxis
(35.70 £ 1.700 ng / ml) p <0, 01 (table 3).

Table 3 - Provision with vitamin D depending on vitamin D prophylaxis

25 (OH) D Prophylactic dose of vitamin D P
Ng/ ml
500 IU ,n=23 10001U,n=10 Didnotreceive
1 2 3
M=+m 35,70+1,700 33,169+4,37 20,38+0,784 P 1-3<0,001
P1-2<0,001

Vitamin D supply of children and maternal health.

Among children born to mothers with deviations in health, 57.1% (n = 40) had a low

supply of vitamin D. Among children born to mothers who did not have infectious-
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inflammatory diseases, D-vitamin deficiency was found in 42, 9% of cases (n = 35).
Thus, the probability of a child's low vitamin D supply increased 1.6 times if the mother had
infectious and inflammatory diseases during and before pregnancy (OR = 1.6 Cl 95% [1.8-7.3]).
The calculation of the etiological fraction showed that if infectious and inflammatory diseases of
a woman before and during pregnancy are a causally significant factor in the low supply of
vitamin D in children in the postnatal period, then in 1.3% (AR% = 1.3%) of these children, D-
vitamin insufficiency is in isolation associated with pathology in the mother (table 4).

Table 4 - Relationship between the level of vitamin D supply in children and the presence of an

infectious history in the mother

Pathology Decreased AR CI Standard RR CI ORCI AR%
Pregnant vitamin D 95% error S 95% 95%
women n %

Low vitamin D supply (deficiency +

deficiency, n = 70)

Yes, n =65 40 |615 21,5 0.345 [1,8+7,3] 1,6 1,3
5,3+37,7

No,n=5 35 |40

Vitamin D supply and health status of children

Analysis of the incidence of symptoms "traditional™ for the rickets process - baldness of
the occipital region, late teething - with different levels of vitamin D supply revealed no
connection between the presence of these symptoms and vitamin D deficiency. D in blood serum
than with low (66.7% and 33.3%, respectively), late teething - significantly more often with
normal supply than with deficiency or low supply of vitamin D (78% and 12.2%; p < 0.01; 78%
and 21.9%; p <0.01)

A molecular genetic study was carried out in 100 children with the determination of the
following gene polymorphisms: VDR rs1544410, VDR rs2228570, RANKL rs 9594738,
RANKL rs9594759

VDR rs1544410, also known as Bsml (A <G) polymorphism, plays a role in metabolic
disturbances and decreased sensitivity to vitamin D. VDR plays a key role in osteogenesis and
mineral metabolism. A number of studies have shown the association of VDR polymorphism
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with the occurrence of fractures. The VDR gene encodes the nuclear hormone receptor for
vitamin D3. This receptor also functions as receptors for a secondary bile acid, lithocholic acid.
The receptor belongs to the family of trans active regulatory transcription factors and has
sequence similarities with steroid and thyroid hormone receptors. Subsequent targets of this
nuclear hormone receptor are primarily involved in mineral metabolism, although the receptor
regulates a variety of other metabolic pathways, such as those involved in the immune response
and cancer. Mutations in this gene are associated with type 1l vitamin D-resistant rickets. Single
nucleotide polymorphism in the start codon leads to a shift of the initiation codon by three
codons from the beginning. As a result of alternative splicing, several variants of transcripts
encoding various proteins are formed. Vitamin D receptors are expressed in the intestines,
thyroid gland and kidneys and play a vital function in calcium homeostasis. Hereditary mutations
in the VDR gene lead to rickets, which is characterized by muscle weakness, stunting, bone
deformity, and secondary hyperparathyroidism. The human gene encoding the vitamin D
receptor is located on chromosome 12q12-q14. Mutation inheritance type: autosomal dominant
(occurs in men and women with the same frequency, for the development of the disease it is
enough to inherit 1 mutant variant of the genefrom one of the parents, the probability of the
disease in children is 50%). Carriers of variant A of this polymorphism have an increased risk of
disorders in low bone mineral density, which leads to a deterioration in its mechanical properties.
G- Reducing the risk of disorders of low bone mineral density.In 17% of children, the VDR

rs1544410 mutation gene was identified (Figure 3).

VDR rs1544410

60%

52%

50%

40%

31%

30%

20% 1700

10% -

0% -
AA GA GG

Figure 5 - Distribution of the allelic variant of the VDR rs1544410 gene polymorphism among
the examined children
VDR 52228570 C <T is located in the VDR gene and is a single nucleotide substitution "C" for

"T" at position 47,879,112 in chromosome 12. Carriers of variant T have an increased risk of
16



abnormalities in low bone mineral density.C - reduced risk of disorders of low bone mineral
density.4% had a VDR rs2228570 defective gene (Figure 6).

VDR rs2228570

80%

70%

70% -

60% -

50% -
40% -

30% -

20%
20% -

10% -

0% -

CcC cT 1T

Figure 6 - Distribution of the allelic variant of the VDR rs2228570 gene polymorphism among

the examined children

RANKL rs 9594738 C> T. Nuclear factor kappa-B receptor activator ligand

Its main function is to stimulate cells that destroy bone tissue (osteoclasts) and inhibit their
apoptosis.Carriers of variant T of this polymorphism have an increased susceptibility to changes
in bone mineral density,carriers of variant C of this polymorphism are not at risk.

RANKUL rs 9594738 was detected in 28% (Figure 7).

RANKL rs9594738

60%

50% -

40% -

28%

30% -

20% -

10% -

0% -

Figure 7 - Distribution of the RANKL rs 9594738 allelic variant of gene polymorphism among
the examined children



RANKL rs9594759 C> T. Its main function is to disrupt bone remodeling. Associated
with osteoporosis; in carriers of variant T, it increases susceptibility to changes in bone mineral
density.

Carriers of variant C of this polymorphism are not at risk. RANKL rs9594759 TT genotype was
detected in 28% (figure 8).

RANKL rs9594759

70%
59%
60%

50% -

40% -

289
30% - %

159

20% -

©

c/c c/T T/T

10% -

0% -

Figure 8 - Distribution of the allelic variant of RANKL rs9594759 gene polymorphism among
the examined children
When examining 100 children, it was recorded that (78%) of the child had a decrease in the level
of vitamin D (in accordance with the reference values) [18], among which 69 (85.1%) had a
deficiency, and 12 (14, 8%), vitamin D deficiency was stated.
According to the concentration of vitamin D, the children were divided into 3 groups. 1 norm
from 30.0 to 75.0, group 2 - with vitamin D deficiency, group 3 - children with vitamin D

deficiency

90%

78,80%

80%
70%

60%

50% mCC

mCT

40%

29,40%

29,40%

30% mTT

20%

10% -

0% -

1 2 3

Figure 9 - Vitamin D content depending on RANKL rs9594759
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In children with RANKL rs9594759 with the C / C genotype, normal vitamin D levels were
observed in 20% of cases, deficiency - in 22%, deficiency - in 58% of cases. Withthe C/ T
genotype: the norm of vitamin D is 18.2%, insufficiency - in 3.0%, deficiency - in 78.8% of
cases. T/ T: norm - in 29.4%, insufficiency - in 29.4%, deficit - in 41.2% of cases (figure 9).
RANKL rs9594738 with C / C genotype normal vitamin D levels were noted in 22.8%,
deficiency - in 19.2%, deficiency - in 57.8% of cases.C / T: norm - in 25.0%, insufficiency - in
21.4%, deficit - in 53.5% of cases. T / T: norm - in 6.6%, deficit - in 93.3% of cases (figure 10)

100,0 93,3%
90,0
80,0
70,0

60,0

mCC

50,0
mCT

40,0
mTT

30,0

20,0

10,0

0,0
1 2 3

Figure 10 - Vitamin D content depending on RANKL rs9594738
VDR rs2228570 with the C / C genotype normal vitamin D values - in 13.4%, deficiency - in
21.1%, deficiency - in 65.3 cases. C / T: norm - in 29.0%, insufficiency - in 6.4%, deficit - in
64.5% of cases. T / T: norm - in 29.4%, insufficiency - in 23.5%, deficit - in 47.0% of cases
(figure 11).

70 65,3%4,5%

mCC

mCT
mTT

Figure 11 - Vitamin D content depending on VDR rs2228570
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VDR rs1544410 with the G / G genotype normal vitamin D levels - in 40%, deficiency - in 15%,
deficiency - in 45% of cases.G / A: norm - in 17.0%, failure - in 18.0%, deficit - in 64.0% of
cases. A/ A: deficit - in 100% of cases(figure 12).

120%

100%

100%

80% —
64%

B GG
60%

HGA
40%

AA

20%

0%

Figure 12 - Vitamin D content depending on VDR rs1544410

The relationship between the indicators of vitamin D concentration in children and the
distribution according to genotypes was calculated using 2 methods of Fisher's exact test and the
Krammer V test.

As a null hypothesis, we accepted the statement that the risk of developing pathology of
the skeletal system does not depend on the concentration of vitamin D. The critical level of
significance was taken as 0.05. When the calculated Fisher's criterion was exceeded, its critical
value was assumed to be the null hypothesis.

When studying the effect of the level of vitamin D concentration on the risk of developing
pathology of the skeletal system in children, depending on the genotype, it was found that the
nature of the relationship between the T/ T and T / C genotypes of the VDR gene and changes in
the concentration of vitamin D below the normal value is relatively strong, since the value
Fisher's criterion (F) was less than the critical level of significance (F> 0.05 units), respectively,
at a significance level of 0.05 (Table 5).

This means that in this case, an alternative hypothesis is accepted and a conclusion is made that
there is a direct relationship between the level of vitamin D and the risk of developing bone

pathology in children.
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Table 5 - Relationship between indicators of vitamin D concentration in

children and RANKL

rs9594738
RANKLYrs 9594738 Vitamin D p
Fisher'scriterion The nature of the connection
KrammerV
CCucCT 0,275 average 0,043
CCuTT 0,147 weak 0,481
CTuTT 0,437 Relatively strong 0,008

Table 5 revealed an average association between the CC, CT and vitamin D genotypes and a

relatively strong association between CT, TT and vitamin D

Table 6 - Relationship between indicators of vitamin D concentration in children and RANKL

rs9594759
RANKL rs9594759 Vitamin D p
Fisher's criteri The nature of the connection
rammerV
CCucCT 0,306 average 0,033
CCuTT 0,041 insignificant 0,93
CTuTT 0,411 Relatively strong 0,026

As can be seen from table 6, the relationship between the indicators of the concentration of

vitamin D in children and RANKL rs9594759 is visible. Revealed an average relationship

between the CC, CT genotypes and a relatively strong relationship between CT, TT and vitamin

D

Table 7 - Relationship between indicators of vitamin D concentration in children and VDR

rs2228570
VDR rs2228570 Vitamin D p
Fisher's criteri The nature of the
connection
KrammerV
CCucCT 0,248 average 0,047
CCuTT 0,194 weak 0,27
CTuTT 0,255 average 0,208
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Table 7 shows the relationship between indicators of vitamin D concentration in children and

VDR rs2228570. Revealed the average relationship between genotypes CC, CT and vitamin D

Table 8 - Relationship between indicators of vitamin D concentration in children and
VDRrs1544410

VDRrs1544410 Vitamin D p
Fisher'scriterion The nature of the
connection
KrammerV
GGGA 0,225 average 0,086
GGu AA 0,163 weak 0,342
GAu AA 0,411 average 0,131

Table 8 shows that there is no association between genotypes GG, GA, AA and vitamin D. The
level of evidence is not significant.

We see that all genotypes have a relationship with the carriage of heterozygous and homozygous
damaged alleles.

The pathology of the musculoskeletal system in adolescents is the result of the interaction of
many hereditary (genetic) factors and adverse environmental factors. The main role in the
pathogenesis of the disease is assigned to more than 30 genetic factors, which are dispersed
along various gene networks of both local and integral order [2, 3]. Significant progress in the
early diagnosis and prevention of pathology of the skeletal system has been achieved due to the
introduction of precise methods of quantitative densitometry into laboratory practice and the
development of clear quantitative criteria for assessing the state of the skeletal system. Despite a
certain contradiction in the data on the genetics of osteoporosis, the results of meta-analyzes of
population studies made it possible to establish the presence of allelic variants that are reliably
associated with low bone mineral density. These include the VDR and RANKL genes [10].
Testing of allelic variants of these genes opens up wide opportunities for the prevention of
pathology of the skeletal system, since it allows to effectively identify persons with a high risk of
the disease long before the onset of diseases of the musculoskeletal system. These methods
belong to the field of preventive medicine. The identification of heterozygotes and, moreover,
homozygotes of the genotype for pathological alleles of the gene associated with the
development of osteoporosis is 10-15 times higher than the average in the population, allows

timely initiation of therapeutic measures to prevent these diseases.
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Summing up, we can say that vitamin D takes an active part in the physiological regulation of
bone metabolism, including bone growth and the process of bone remodeling in the future,
which indicates the need for further study.
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CONCLUSION
In accordance with the purpose and objectives of the study, for the reporting period, a
comprehensive examination of children under one year old of the Kazakh population was carried
out. The results obtained were evaluated by the totality of the surveyed and by the method of
comparison of research data. Based on the results obtained, the following results and conclusions
were made.
Conclusions:
1) According to the results of the study, 80.2% of the mothers of the surveyed group had
deviations in their health status. It has been proven that the presence of infectious and
inflammatory diseases in mothers before and during pregnancy, as well as the absence of D-
vitamin prophylaxis, increases the risk of vitamin D deficiency and D deficiency in their
children, respectively, by 2.5 (OR = 2.4 CI95% [ 1.1 + 4.8]); 4 (OR = 4.2 CI95% [1.9 + 9.1])
times;
2) It was revealed that children of mothers who did not receive calcium and vitamin D3
preparations or received them from the 2nd trimester and later, significantly more often had a
decrease in bone strength (p <0.05), impaired mineral metabolism (p <0.05) and bone
metabolism (p <0.05);
3) In children under one year old, osteopenia is caused by unfavorable factors of the antenatal
and postnatal periods: complicated course of the present pregnancy (AR = 34.9%; p = 0.01);
early irrational artificial feeding (AR = 42.3%; p = 0.03); rickets transferred in the first year of
life (AR =38.1%; p = 0.02);
4)Prenatal use of VMC (vitamin-mineral complex) in 24 women (18.5%) was completely absent
during pregnancy; the rest (n = 57; 81.5%) of them: in 20.2% (n = 14) women received only
calcium supplements; in 35.7% (n = 25) - a combination of VMC with calcium preparations; in
25.6% (n = 32) - only VMC,;
5) The mean time to discontinue vitamin D prophylaxis was 12.4 £ 1.7 months. In 86.2% of
cases, the prophylactic dose of vitamin D was 500 1U, in 13.8% of children - 1000 IU);
6) The average level of vitamin D supply in children corresponded to vitamin D deficiency and
averaged 20.16 £ 1.7 ng / ml. The best indicators of vitamin D supply were observed in children
7-12 months old (43.54 £+ 1.7 ng / ml); the lowest rates are in children from 2 to 6 months (12.3 +
2.7 ng/ ml);
7) The introduction of complementary foods increased the chances of normalizing vitamin D
levels by 5 times. With BF + BC (OR = 5.6; CI 95% [2.46 + 12.8]) and with AF + AC- 4 times
(OR = 4.0; C195% [0.87 = 18, 25]);
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8) It was determined that in 54% of children homozygous CC type is determined according to
RANKLrs9594759 and TT-17%, respectively, heterozygous CT-33%. According to RANKL
rs9594738, homozygous CC in 59% and TT in 28%, heterozygous CT in 15%. According to
VDR rs2228570, homozygous CC type in 52% and TT-17%, heterozygous CT-31%. VDR for rs
2228570 homozygous type GG is observed in 76%, AA-4% and heterozygous GA-20%);

9) It was found that RANKLrs 9594738 has an average relationship between the CC-CT
genotypes and vitamin D (p = 0.043) and a relatively strong relationship between the CT-TT
genotypes and vitamin D (p = 0.008)

According to RANKL rs9594759, the average relationship between the CC-CT genotypes and
vitamin D (p = 0.033) and a relatively strong relationship between the CT-TT genotypes and
vitamin D (p = 0.026).

According to VDR rs2228570, the average relationship between CC-CT genotypes and vitamin
D (p =0.047);

10) It was revealed that the nature of the relationship between the T/ T and T / C genotypes of
the VDR gene and changes in the concentration of vitamin D below the normal value is
relatively strong, which proves the presence of a direct relationship between the level of vitamin

D and the risk of developing pathology of the skeletal system in children (F> 0, 05 units));

Practical significance

1) It has been proven that the mother's intake of calcium and vitamin D preparations from the
first trimester of pregnancy has a positive effect on the bone strength of the child's skeleton,
reduces the severity of rickets symptoms and the risk of mineral metabolism disorders in infants;
2) Taking calcium supplements (1000 mg) and vitamin D (400 1U), starting from the first
trimester, has a positive effect on the bone quality of the mother and child;

3) It has been proven that there is a direct relationship between the level of vitamin D and the
risk of developing pathology of the skeletal system in children (F> 0.05 units);

Practical advice

1) It is advisable for children with antenatal calcium deficiency during the neonatal period to
study mineral metabolism and markers of bone remodeling in the first year of life - bone
strength;

2) For children of mothers at risk of calcium deficiency, prevention of mineral metabolism
disorders, linear growth, bone strength, skeletal deformities and the development of rickets
should be carried out with vitamin D in conjunction with calcium supplements;

3) Recommend to revise the prophylactic and therapeutic dose of vitamin D in children under
one year old of the Kazakh population;
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ANNEX A

Application form

PatientCode

Date

FCs

IIN

Placeofresidence

Birthday (date, month, year)

Nationality

O NOOTPD|IWIN -

Genus (tribe)

Mother

Father

Nationality

Genus (tribe)

Placeofbirth

Grandma (my mom's mom)

Grandma (my father's mom)

Nationality

Genus (tribe)

Placeofbirth

Grandfather (mymother'sfather)

Grandfather (myfather'sfather)

Nationality

Genus (tribe)

Placeofbirth

Great-grandmother (my
grandmother's mother)

Great-grandmother (my
grandfather's mother)

Nationality

Genus (tribe)

Placeofbirth

Great-grandfather (my
grandmother’s father)

Great-grandfather (my
grandfather's father)

Nationality

Genus (tribe)

Placeofbirth

Participant'sfullname

Participant'ssignature

Date

Full name of the researcher

Signature of the researcher
Date
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ANNEXES B
Individual patient registration card no.

Full name of the child

Date of birth Age
Mother's full name
Contactphonenumber
Mother'sage

Address

YES/NO

Toxicosis

Threatofinterruption

Nephropathy (proteininurine)

Bloodpressure

Anemia (hemoglobinfigure )

Examinationforinfections

Diseases of the mother (kidney, heart,
etc.)

Risk factors for osteoporosis/osteopenia
hereditary  predisposition, frequent
previous fractures

Takingmedications (anticonvulsants,
glucocorticosteroids)

Badhabits (smoking / alcohol)

Intake of calcium, vitamin D

What is the pregnancy count
Childbirth

Information about the child:
Birth weight Height at birth Apgar

Shouted / not immediately

Attached to the chest

Feeding

The presence of allergic reactions in the child:

Weight (at the moment )Growth___ (at the moment )

Prevention of rickets (taking vitamin D): YES / NO

Initial signs of rickets (restlessness, timidity, sleep disturbance, sweating, baldness of the back of
the head)

Number of teeth at the moment
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ANNEXES C
Calendar plan

1. NON-PROFIT JOINT STOCK COMPANY "WEST
KAZAKHSTAN MEDICAL UNIVERSITY NAMED AFTER MARAT
OSPANOVA*
1.1 By priority: The science of Life and Health.
1.2 By priority: Biotechnologies in medicine
1.3 On the topic of the project: IRN AP09563003 "Clinical and genetic markers
of vitamin status in children under one year of the Kazakh population™
1.4 The total amount of the project for 2021 is 7967,867 (seven million nine hundred
sixty-seven thousand eight hundred sixty-seven) tenge for the performance of works according to
paragraph 3.
2. Characteristics of scientific and technical products by qualification
criteria economic indicators

2.1 Direction of work: Applied scientific research in the field of medical
sciences.
2.2 Scope of application: Neonatology, medical genetics, laboratory
diagnostics, pediatrics
2.3 Final result for 2021: 1 article will be published, accepted for publication

or submitted to a peer-reviewed scientific publication indexed in the Web of Science database
and

(or) having a CiteScore percentile in the Scopus database of at least 35 percentile.

2.4 Patentability: 1 certificate of state

registration of rights to the copyright object will be received.

2.5 Scientific and technical level (novelty): Determination of the role of gene polymorphism
in the diagnosis of bone health in children under one year of the Kazakh population.

2.6 The use of scientific and technical products is carried out by: The Customer and

The performer.

2.7 Type of use of the result of scientific and (or) scientific and technical activities:
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Protocols for the diagnosis and treatment of bone metabolism.

3. Name of works, terms of their implementation and results

Code | The names of the works under | Deadlines for | Expected result
the Contract and the main | implementation
stages of its implementation | beginning | ending

1. Determine the content of the | May 2021 | August B the result of the execution
questionnaire and conduct a 2021 The STP will present an in-
questionnaire procedure to depth analysis of the
assess the initial status of assessment of
children 2. Make a plan for children of the Kazakh
the implementation of the population (anamnesis,
NTP by year, by quarter To examination), which will
determine the methods and allow assessing
materials of the study 3. the health status of children
Assessment of the initial in the Kazakh
condition of children of the population. Risk
Kazakh population based on groups  forvitamin D
the results of examination deficiency will be
and analysis of primary identified
medical documentation -
filling out questionnaires -
transferring data to electronic
media for subsequent
processing. Study D
vitaminstatus

2. To determine the frequency of | September | November | For the first time, the
allelic variants of the VDR | 2021 1, 2021 frequency of  different
(rs1544410, rs2228570), allelic variants of genes
RANKL (rs9594738, will be determined VDR
rs9594759) genes in children (rs1544410, rs2228570),
under one year of the Kazakh RANKL(rs9594738,
population rs9594759) in children of

the Kazakh
population

3. To study the relationship | September | November | For the first time, the
between the allelic | 2021 1, 2021 link between the presence
polymorphism of the VDR of genes will be revealed
genes (rs1544410, VDR (rs1544410,
rs2228570), RANKL (rs rs2228570),RANKL
9594738, rs9594759) and the (rs9594738,rs9594759) and
degree of vitamin D severity To vitamin status
deficiency and deficiency in in children under one year
children under one year of of Kazakh populations
the Kazakh population

4. To make the role of | September | November | The role of polymorphism
determining the | 2021 1, 2021 of VDR genes (rs1544410,

polymorphism of genes VDR
(rs1544410, rs2228570),
RANKL (rs 9594738,

rs2228570) will be proved
for the first time, RANKL
(rs9594738, rs9594759) as
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rs9594759,) in the diagnosis
of bone health in children
under one year old Kazakh
population 2. Publish 1
article in journals with a
CiteScore rating of at least 35
(thirty-five) percentile in the
database Scopus data.

a risk factor for low
vitamin D status in
children under one year of
the Kazakh population.
There will be 1 article
published, accepted for
publication or submitted to
a peer-reviewed scientific

publication indexed in the
Web of Science database
and (or) having a
CiteScore percentile in the
Scopus database of at least
35 percentile

from the performer:
Chairman of the Board-Rector
JS West Kazakhstan Medical University
named after Marat Ospanov
Teleuov M.K.

by customer:

chairman

GU "Science Committee of the Ministry
education and science of the RK ™"
Kurmangaliyeva Zh.D.

familiarized with:
Scientific supervisor of the project
Zhumalina A.K.
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ANNEXES D
List of scientific products

SCIENTIFIC
PUBLICATIONS

aubl.ecience

Certficate

This is to certify that the article entitled «Ocoberroctr D-pHTaMERROrO CTaTyCca ¥ JeTeH
paEHET® BO3PACTA B EasaXcEoH momynamemns and authored by Zhumaling Alomaral Kim
Inina, Tosupkaliev Balash, Zharlikasinova Maramlml Zhekeyeva Botagoz 15 being
prepared for publication in the journal which is comently indexed by the Scopus
database.

Date: 07.10.2021
«Scientific Publications — Publ Sciences +38 (044) 39 24 552
info@publ science +7 (487) 244 05 08
www.publ science <7 (T27)312 27 86

33




T
" ||'|' 1I
ot

'|?| it lfllj'.r o
&

34



35









Hpunoxenne x npukasy CTMY
Ne

Hporpamma
IV MesxperuonaibHoii HayMHO-TPaKTHYECKOH KoOH(epeHunn
€ MeKAYHAPOAHBIM Y4aCTHEM
«AKTyanbHbIE NPOGIEMbI COBPEeMEHHOH meAuaTpun»
B paMKax HH(YOPMAIHOHHOIO NPOeKTAa Munucrepersa 3xpaBooxpanenus
Caparosckoii 061actu 1 ®TBOY BO «Capatosekuii TMY um. B. .

Pazymosckoro» Munsapasa Pocenn

«Macrep-kaacesl B KOHDEPEHIHHE TS CIBLCKOTO HOKTOPa
Cepuika aas perueTpannm u noAKTOTeHEs:
https://events.webinar.ru/29333781/8851265

23 oxrsibps 2021 roaa

10:00-10:05 MpusercrBentnoe cioBo.

10:05-10:35 Jlexuus: «Ocrpbie pecnimpaTopHbie BHPYCHbIE HHPEKIHHA: CIIOKHOCTH
Au(pdepeHnuanLHol AHATHOCTHKH B IMOXY MAHXEMHHY.

Muxaiinosa E.B. - 1.M.5., npogeccop, 3aBenyrouras Kadenpot TeTCkUX uH(EKIHOHHEIX
Oonesmedl ¥ NOMHKIMHHYECKOM nenuatpur mM. HUP. HWsamosa ®I'BOY BO
«CapatoBekuit MY um. B. U Pasymosckoroy Munsgpasa Poccun, riaBHbIi
BHCIITATHBIN CICUHATACT 10 ACTCKAM HE(EKIHOHHEM 3abonearusaM Munncrepersa
3/ipaBooxpanenus CapaToBckoit o6macTy;

Mamoruna T.H. - 1.m.1., npodeccop kadenps! mercux HHDEKITMOHHEIX GomesHel u
HOTHKTMHIYECKOH nefuaTpun uM. H.P. MBarosa ®I'BEOY BO «Caparosckutt TMVY mm.
B. Y. Pazymoscxoroy Munsnpasa Poccun

10:35 -10:40 Muckyccus. Orsers: na BOHPOCHI.

10:40-11:10 Jiexnus: «OsxupeHne -cOBpeMeHnag mpobiieMa meaaTPHMY.

bororosa H.B. — nmH., npogeccop, mpodeccop KaePEl TIPOTENEBTUKN HeTCKUX
GoesHeil, neTcKoi 9HAOKpHHOJIOruY U auabdberonorun ®I'BOY BO «CapatoBckuit TMY
uM. B. U. Pazymonckoroy Mhunsapasa Poccnn.

11:10-11:15 aexycens. Orsers: na BONPOCHI.

11:15-11:45 Jexuus: «FOBeHMIbHBIE TeMAHTHOMBI: HA OyTH OT XUPYPruH K
CoOMaTH4eckodl nexmaTpuy. YTo [QOKEH 3HATE NEXHATP 0 KOHCEPBATHBHOM
JIeYeHUH FeMaHrHoMY.

Crnusakoseknii JOM. - K.M.H., NOUEHT, 3aBefylolmil Kadeapolt (axymsTercKoi
nepuatpun PI'BOY BO «Caparosckuit TMY mv. B. W Pasymosckoro» Munsnpasa
Poconn, riasHblit BHEmTATHBH CEMHAIHCT 110 ACTCKOH PEBMATOJIOTHH MHHHUCTEpCTBA
3apasooxpanenns Capatosekoif o6nacTy.

11: 40-11:45 Auckyceust. OTBeTs! Ha BOTPOCHI,
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11:45-12:10 JIexuust:  «/ledpuuur  BHTaMHHA A:  akryanbEble  Bonpocsi
TPOPUAAKTHKH H JJeIeHHs».

®uianna HIO. — nmam., nouenr, 3aBenyromas Ka@eapoi NPONENeBTHKH JETCKUX
OornesHel, NeTCKOM SHTOKPHHONOrHH U AHabeTonorus GIEOY BO «Caparosekuit TMY
uM. B. 1. PasymoBckoro» Munsapasa Poccuy.

12:10-12:15 Tnckycens. Otsers! Ha BONPOCHI.

12:15-12:40 Jlexuus: «Ienernuecknii MOIHMOPQH3M HEeXOCTATOYHOCTH BHTAMHHA
Ay nereii xazaxckol nonyasium».

Kymanuua A. K.- 10KTOp MeIHIMHCKHX HayK, npodeccop, pyKOBOZUTENb Kadenpsl
AeTckux GojiesHedt Ne 1 ¢ BeomaTonorueit 3amanno-Kasaxcranckoro I'OCYJapCTBEHHOr0
MEIHIIMHCKOro yHuBepcuTeTa uMenn Mapara Ocnianosa (Axrobe, Kasaxcran);

Kum W.C.- accucrent Kaeapsl meTckux Gomesmedr Nel ¢ HeoHaToNOrHelH 3amagno-
Kasaxcranckoro —rocymapcteeHHoro MempmmmcKkoro YHHUBEpCHTEeTa MM. Mapata
OcnanoBa (AktoGe, Kazaxcran)

Tycynkanues B.T.- AOKTOp MENHIMHCKUX Hayk, mnpodeccop, AxazemMux PAE,
npodeccop Kahenpsl AeTckux Gonesneii Nol ¢ HeoHarosoruel 3amagro-Kaszaxcranckoro
FOCYZApCTBEHHOTO MEJULUMHCKOI0 YHHBEDCHTETA HM. Mapara Ocnanosa (AxtoGe,
Kazaxcran);

Caxanoa C. K.- gmu, ZIOUCHT, pykosojurens Haydso-mpaktuyeckoro LEeHTpa
3anano-KasaxcTaHekoro MeaummHCKoro yHHBepcHTeTa HMeHH M.OcnanoBa (AkToGe,
Kasaxcran),

12:40-12:45 ueckycenst. OTBersr Ha BONIPOCKI,

12:45-13:05 Jlexums: «Octeonopos u ocreonenus Y HAaLMEeHTOB C IOBEHRJILHBIMH
APTPHTAMH: Po.ik BUTaMuHa [y,

CunBakosexas AJO. - xMH, foment kadenpel rocmuTanbHOM MeNUaTpud U
heonaronorun PI'BOY BO «Caparosckuit I'MY uwm. B. 1. PasymoBckoro» Munsnpasa
Pocen, pyxoBoaurens xypea o zerckoit PEBMaTOJIOTHH.

13:05 -13:10 Huckyccus. OTBers! Ha BOIPOCHI.

13:10-13:40lexuus: «IIuimenas AIEPrusi: 9T0 Mbl JOMUKHBI 3HATH H YTO MBI
HOJIZKHBI IeIaThy,

I'yzeea I'.B. — Kk.M.H., Bpad-TIEAUATD KOHCYILTATHBHOM IMTONHKIMHUKK COJIKB,
TTIaBHBIA CIEIHANNCT 10 AETCKOM TaCTPOSHTEPONIOTHH U SHAOCKOMUH MUHMCTepCTBa
3ApaBooxpaneHust CapaToBcKoi 067acTH.

13:40-13:45 {uexyeccus. Oreerst na BOHPOCHI,

13:45-14:15  Jlexuus: «Bakumnonpopuaakraka:  3akoHL! @ IpaBHJA.
Baxkuunonpodurakraka HMMYHOKOMIIPOMETHPOBAHHbIX AeTelly.

Amemmmna JLB. — KMH., accHTCTeHT Kaenpel KIMHHYecKoi HMMYHOJIOTHH H
aiepronoruu PI'BOY BO «Capatosckuit TMY um. B. 1. Paszymosexoro» Munsnpasa
Poccun, BHemTaTHEN criemumanmct mo umMMyHotorua M3 CapaTtoBckoii 061acTu.
14:15-14:20 {nexycens. OTBeTn Ha BOIPOCKI.

39



COI'’JJACOBAHO

Y COTPYAHHYECTBY,
Mapar Ocnasosa
C.C.Canapbaer

KA )
,"OO" * ,’5"
{vb'rlw-n » ‘\/"
D i

AKT Ne T#8
Ot @5» 10 2021 r

BHEIPEHHEe Hay'HO-HCC/IEA0BATE ILCKOMH paboTs!
3anaauo-Kasaxcranckuii MeIMUHHCKHI yHHBepeHTeT uMenu Mapara Ocnanopa
Kadenpa nercknx Gonesneit Nel ¢ neonatonorueit

( HAaMMEHOBAHMeE YupesxIeHNs, Iie BHeapaeTcs pabora)

HaumenoBanue npemioxenus: «Mcenonbzosanue noxasarens suramuHa [ CHIBOPOTKM KpOBH B
OlIeHKE ypOBHS HapyLUeHHs MeTaboIH3Ma Y HOBOPOKIAEHHBIXY.

PaGora BK/0OweHa: s yiydmenus niana paborel kadeaper aerckux Gomesmeit Nel ¢
neonartosiorueii Ha 2021-2022 yueGHelii roa. BHepeHa B HHUIIMATHBHOM TIOPSI/IKE.

Dopma BHeAPEHHA: B BONpocax npakTHYECKHX 3aHATHH Ha 4 Kypce Mo CeAyIOUMM TeMam:
Opranusauns neauarpryeckoit nomouy. Hosoposkaenusiit. Jlonowennbiit peberok. HepoHomeH bl
peGenok. [lepeuunslit narponax HoBopoxkaeHHoro. Ha 4 kypee GyayT JONONHHTEILHO PACCMATPHBATBCS
0c0BEHHOCTH Olpe/iesieHns BiuTamiHa [l B KpoBH M HCIIONB30BaHHE HX MOKa3aTeNell B OLIEHKE YPOBHA
HapytieHHs MeTabolH3Ma Y HOBOPOIKICHHBIX.

OTBETCTBEHHbBIH 32 BHEAPEHHE H HCMOJIHHTEIb: pyk. Kad. JKymamuna A K., npod. Tycynkanies
B.T., nou. Bosowuna JL.B., Kum U.C., Erwaran H.B., 3ams FO.A.

P PexTHBHOCTL BHEAPEHNSA: MArHOCTHIECKAS.

Ipeioxenns, 3aMedanns y4peRICHHA, 0CY ECTBAAIONLET0 BHEIPeHHe:

[NoBblleHHE 3HAHKIT CTYIEHTOB MO BOMPOCAM COBPEMEHHOI IHArHOCTHKH AeHuMTa BUTaMKHa J] 1 oueHke
YPOBHS HapyueHus MeTabo/n3Ma B KPOBH Y HOBOPOKAEHHBIX MPH NPOBEISHHH MPAKTHYECKOrO 3aHATHA Ha 4
Kypee OyeT crocobeTBOBaTE YITyHIIEHHIO 3HAHAN 110 caeayiomum Temam: Oprasusauus neauaTpuyeckoii
nomotuu. Hopopoxaenusiii. Jlonomenusiii pebeHok. Henonomennbii pedenok. IMepsrtnbiii natpoHak
HOBOPOKACHHOTO.

Cpox Bueapennsi: ceutsiops 2021 roga- centabps 2022 roga

Ilpeacenarens KOMHCCHH % Kymanuna A K.

ymanna AK.
ynkanuer B.T.
Bonowmna JI.B.

H.C.
Erwaran H.B.
3ama 10.A.

Yuaenn! (OTBETCTBEHHBIE 32 BHEAPEHHE): (%b :

HenoannTenb: d} JKexeesa B.A.

[TPO BKMY 605-03-2020. FeinsiMi-3epTTey JKyMbIChIH €HAIpY aKTl, ANITbIHIIbI DaChLTBIM,
@ PO 3KMY 605-03-2020. AT BHeApeHHs Hay 1 HO-HCCIenoBaTenbekoii paborsl. H3nanne mecroe.
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3anaano-Kasaxcranckuit MeanUmMHCKuii yHnBepeHTeT limenrmﬁam Ocnaxosa
Kadenpa nerckux Gonesueii Nel ¢ neonatonorueit

( HaHMeHOBaHWe yupexk/IeHH, I/le BHEAPSETCS paboTa)

HanvenoBanue npeaiomenns: «McnonniosaHue nokasarens BHTAMUHA M CLIBOPOTKH KpOBH B
OLEHKE YPOBHA HApYICHHA METaboMH3Ma v HOBOPOIKICHHBIXY.

PaGora BrawYeHa: 11a yiydmeHns niana paboTshl Kadeapsl meTckux Gomesneir Nel ¢
Heonarosorneii na 2021-2022 yueGHblit ro. BHeapeHa B HHHIHATHBHOM Hopsi/IKe.

®opma BHeapennst: B pesuneutypy no cneunansioctn 7R031 — Heonatonorus. B BOMpOCax no
CaeayroLuym Temam: Oprann3auna HeoHaTabHOI noMoluH. HeoHatambHblii CKpHHUHT. VX0 1
JledeH e HOBOPOXICHHBIX MOC/IE NepeHeceHHOH achUKCHH. YCTpaHeHHE IHMOKCEMHH
HOpManH3aUMy KpoBooGpatieHus. Jleuenne MekoHHANbHOM acnupaimn. OHTOTeHeTHUYCCKHe
0COGEHHOCTH HMMYHHOM CHCTEMBI Y HOBOPOZKIGHHBIX. Pe3H/IeHTaMH HEOHATONOTAMH OMOHUTENHO
6y,:ly'r paccMaTpHBaThCs 0COOEHHOCTH OrnpeaeneHus BUTaMuHa II B KPOBH M MCMO/IL30BAHHE UX
MOKA3ATECH B OLCHKE YPOBHS HAPYWIEHNA MeTabONH3MA Y HOBOPOJCIEHHBIX.

OrBercTBennplii 3a BHepenne i HCMOIHHTE b pyk. kad. XKymanuna A K., npod.
Tycynkanues b.T., nou. JKapasikacunosa M.B., .0. nout. XKekeera b.A., 3as.OPUTH OI1L] Acanosa
C.C., 3as OITH AMLI poannsHoro oraenenns Eprauesa 'K,

IPpPexTHBHOCTL BHEIPEHHSA: THATHOCTHIECKAS.

IIpeutokenns, 3aMmedanust yupesxiensi, 0Cy mecTBIsI0IEro BHeipeHne [loBwiuienue
3HAHHH PE3UACHTOB-HEOHATOIONOB 10 BONPOCM COBPEMEHHOM AMarHoCTHKM AedItHTa BuTamuna J] 1
OUCHKE YPOBHA HAPYUIEHH: MeTab0IM3MA B KPOBH Y HOBOPOIKACHHBIX NPH NPOBEAICHHH NIPAKTHYECKHX
3aHATHH Pe3nCeHTaM HeoHaTonoram | u 2 rona obyuenus GyayT criocoGeTBoBaTS yiyyileHuio
3HaHWIT Mo cneayomum Temam: OpraHu3aliig HEOHATATLHON NOMOLITH. HooposxaeHtsie.
Honowennsiii pebenok. Heaonowennslii pedenok. HeonaransHbiii CKPUHUHI. YXONI U lleyeHue
HOBOPOKACHHBIX 110C/E MEPEHECeHHOM ac(huKkcHn. YCTPaHeHHE THITOKCEMHH H HOPMAH3ALIHH
KposooOpauienus. JledeHne MEKOHHANbHO# acnupatuu. OHTOreHeTHYECKHE 0COBEHHOCTH HMMYHHO#H
CHCTEMBI Y HOBOPOKIACHHBIX.

Cpox Bueapenusi: centaops 2021 ropa- centabpe 2022 roaa

IMpencenarens komucenn %6 Kymanuna AK.
Yirensl (OTBETCTBEHHBIC 32 BHEApeHHe): Kymanuna A K,
Tycynkanuer B.T.
JKapneikacurosa M.B.,
XKexeesa B.A.
Acanosa C.C.
Epranuesa " K.

Henonaurens: JKekeena B.A.

ITPO BKMY 605-03-2020. FbiibiMH-3pTTeY HKyMbiChIH €HIIPY aKTi. AJITBIHIIE HACKHITBIM.
@ [1PO 3KMY 605-03-2020. Ak BHeOPeHHs HayHO-HCCAEA0BATEALCKON paboTni. M3ganne uecroe.
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