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Abstract. Introduction. Paroxysmal autonomic failure is one of the pathogenetic forms of autonomic
dysfunction. As a result of overloading the autonomic nervous system and disruption of adaptation processes,
vegetative crises arise in the body, which are called paroxysms. In recent years, the number of patients has
increased and accounts for almost half of all children with clinical forms of autonomic dysfunction [6].

The purpose of this study is to study the correlation of the elemental composition of nutritional status,
blood serum, hair, bone mineral density, physical development of children who suffer from paroxysmal
vegetative insufficiency against the background of different X-ray manifestations of the cervical spine
pathology.

Materials and methods of research. We examined 204 children aged 8-17 years with paroxysmal autonomic
failure who underwent a clinical and instrumental examination on the basis of the Center for Vegetative
Dysfunctions of Children’s Clinical Hospital No. 6 in Kyiv. Instrumental examination included radiography
of the cervical spine with functional tests, X-rays of the 1st and 2nd cervical vertebrae through the open
mouth, electrocardiography, ultrasound examination of the abdominal cavity organs, rheoencephalography,
electroencephalography, daily monitoring of blood pressure, consultations of the neurologist and orthopedist-
vertebrologist.

Results. A Correlation analysis was compiled of the nutrient content in the daily volume of food, elemental
composition of the blood and the radical hair zone, with indices of the pathology of roentgenography of the cervical
spine and bone mineral density, with an estimate of the body mass index in children aged 8-17 years. Patients
with paroxysmal vegetative insufficiency were measured against the background of various manifestations of the
cervical spine pathology.

Conclusions. The correlation between the indicators of osteopenia and osteoporosis according to the
densitometry with copper deficiency (r=0.304, p<0.05), which through the bromine level (r=0.379, p<0.05)
affects the calcium deficiency in blood serum (r=0.359, p<0.05). It is important that the decrease in bone mineral
density is associated with changes in physical development, more often in the side of body weight increase
with r=0.322, p<0.05, which proves the provoking importance of these microelements in the development of
metabolic changes in patients.It was found that the deviation from the normative body mass index in patients
with paroxysmal vegetative insufficiency in the presence of the cervical spine pathology is associated with a
deficiency of manganese and zinc, which requires the use of appropriate medications in complex treatment drugs
to improve the effectiveness of therapy.

Key words: paroxysmal vegetative insufficiency, pathology of roentgenography of the cervical spine,
elemental composition, children.

KopeauiiiHi B3a€EM03B’A3KU NOpPYyLIeHb MeTa60J1i3My KaJIbLil0 y AiTell i3 MapoKCU3MaJIbHOIO aBTO-
HOMHOI0 HEJOCTaTHICTI0 3yMOBJIEHOIO NAaTOJIOTi€I0 IMITHOTO BigAiny Xpe6Ta
MaiidanHuk B.,, Mimwopsiesa I, T'huaockypenko I, Kpenoshsik A., DotsonS., Yypusaina A., KopHienko A.

Peswome. Bcmyn. [lapokcusMa/ibHa BereTaTMBHA HeLOCTATHICTb — O/lHA 3 NATOreHeTUYHUX POPM BereTa-
TUBHOI AUcyHKLIiI. BHacIiJok nepeBaHTaXKeHHS1 BereTaTUBHOI HEPBOBOI CUCTEMU Ta NMOPYLIEHHS aJanTalii-
HUX IpOoLeCiB B OpraHiaMi BUHUKalOTh BereTaTUBHI KPU3H, AKI HA3UBAIOTbCA IapOKCU3MaMU. B ocTaHHI poku
KIJIbKICTB NaLli€eHTIB 3pocJa i ck/a/iae Malixe MOJI0BUHY BCiX AiTel i3 KIiHIYHUMU dopMaMu BereTaTUBHOI Ayc-

byHKUii [6].
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Mema. BUBYMTH CHiBBiJJHOLIEHHS eJIeMEHTApHOTO CKJIa/ly XapuoBOI0 CTAaTYCY, CHPOBAaTKH KPOBI, BOJI0CCH,
MiHepasIbHOI IIi/IbHOCTI KiCTOK, pi3UYHOTO PO3BUTKY AiTeH, IKi CTPaXK/JAal0Th Ha MAPOKCU3MaJIbHY BET€TATUBHY
HeJ0CTAaTHICTb Ha TJIi pi3HUX PEHTreHOJIOTYHUX NPOSBiB NaToJI0rii IMHAHOTO BifJiny XpeoTa.

Mamepiaau ma memodu. Byso obctexxeHo 204 fiTeld BikoM 8-17 pokiB 3 TapoKCHM3Ma/IbHOIO BEreTaTUBHOIO
HeJI0CTaTHICTIO, SIKi MPOUIIIMN KJiHIYHe Ta iIHCTpyMeHTaJbHe 06CTexKeHHs Ha 6a3i lleHTpy BereTaTUBHUX AKC-
dyHKIiN quTavoi kiaiHiuHo tikapHi N2 6 M. KueBa. [HcTpyMeHTa/IbHE 06CTEXEHHS BKJII0YAJI0 peHTreHorpadiro
IUHAHOrO BiAAiny xpe6bTa 3 GYHKIiOHAJIbHUMH TeCTaMH, peHTreHorpagiio 1-ro Ta 2-ro MUHHUX XpebliB ye-
pe3 BiIKpUTHUH pOT, eJieKTpokapziorpagito, yJbTpa3ByKOBe AOCTi/PKEHHSI OpraHiB 4YepeBHOI NMOPOXKHHUHH,
peoeHLedanorpadito, esiekrpoenedanorpadito, 1[0eHHUI MOHITOPUHT apTepiaJbHOr0 TUCKY, KOHCYJIbTAIlil
HeBpoJiora Ta OpTone/a-BepTebposiora.

Pezynemamu docaidxcens. KopensaniiHui aHasni3 6yB 3/iliCHeHUI Ha BUSIBJIEHHS B3aEMO3B’S3KiB BMICTY
MO>KMBHUX PEYOBUH Y J060BOMY 06cs3i IKi, eleMeHTapHOMY CKJIaZi KPOBi Ta pajMKasbHil 30HI Bosloccs 3 MO-
Ka3HUKaMHU NaToJiorii peHTreHorpadii muiHoro BiaAiay xpebTa Ta MiHepaJbHOI 1[IJIbHOCTI KiCTOK i3 OLliHKOI0
iHekcy MacH Tijla y fiTel BikoM 8-17 pokiB. [lallieHTiB 3 mapoKcU3MabHOIO BereTaTHBHOIO HeJOCTaTHICTIO 06-
CTeXyBaJIM Ha TJ1i pi3HUX NPOSBIB MaTOJIOrI] LIKWIHOTO BiAAiny xpebTa.

BucHoeku. Baxx/MBO, 1110 3HMXKEHHSI MiHepaJibHOI MiJIbHOCTI KiCTOK MOB’si3aHe 3i 3MiHAMU Qi3UYHOr0
PO3BUTKY, yacTille B 6ik 36inbuieHHs Macu Tina 3 r=0,322, p<0,05, 110 AOBOAUTH NPOBOKYIOYY BaXKJIUBICTh
LUX MiKpoeJieMeHTIB y PO3BUTKYy OOMiHHMX 3MiH y manieHTiB. Byjso BcTaHOBJIEHO, 110 BiAXUJE€HHS Bif
HOPMaTUBHOTO iHJeKCYy MacH Tijla y maui€eHTiB 3 MapoKCH3MaJibHOI BEereTaTUBHOI HEJOCTAaTHICTIO NpHU
HasIBHOCTI naToJiorii uiHOTO BiAAiny xpe6Ta nos’sizaHe 3 AedilUTOM MapraHIo Ta I[MHKY, [0 BUMAarae
BUKOPHUCTAHHS BiJIMOBiJHUX MeJUKAMEHTIB ¥ KOMIJIEKCHOMY JIiKyBaHHI JJisl MiiBUIEHHSI e)eKTUBHOCTI

Tepamil.

KiouoBi c10Ba: mapokcu3masibHa BereTaTHBHA HEJOCTATHICTh, MATOJIOTisE peHTreHorpadii muiHoro
Biaziny xpebTa, eleMeHTapHUM CKJ1aJ 6i0/10TiYHUX cepejOBUIL, JIiTH.

Introduction

Paroxysmal autonomic failure is one of the
pathogenetic forms of autonomic dysfunction.
As a result of overloading the autonomic nervous
system and disruption of adaptation processes,
vegetative crises arise in the body, which are
called paroxysms. In recent years, the number
of patients has increased and accounts for
almost half of all children with clinical forms of
autonomic dysfunction [6].

The prevalence of the pathology of the
cervical spine in Ukraine reaches 47% (Klylovskyy
V., 2008), which leads to a decrease in physical
activity and affects the quality of life [3].

In the previous works, in 2/3 patients with
paroxysmal vegetative insufficiency against the
background of the pathology of the cervical spine
in the blood plasma and in the radical hair zone, a
pronounced deficit of calcium and macronutrients
was found that promote its metabolism and take
part in the formation of the osteo-connective
apparatus and connective tissue, such as copper,
manganese, sulfur, chromium [7].

Also in patients with paroxysmal autonomic
failure against the background of the pathology
of the cervical spine, a pronounced deficiency in
the diet of total caloric intake of food (in 98%),
an imbalance in the ratio of proteins, fats and
carbohydrates, a practical lack of sufficient
amounts of trace elements such as Na, Cl, S, Cu,
7Zn, I, Co, Cr, F with an unbalance of the ratio Ca:P,
as 0,25:0,75 [5].

Mineral substances are crucial in creating
and maintaining the constancy of the internal
environment of the body.

Calcium provides a supporting function for
bones. In turn, bone tissue performs in the body the
function of «depot» calcium in the body. Calcium
has a high biological activity, performs a variety of
functions in the body, including the formation of
bone tissue, regulation of intracellular processes.
The main manifestations of calcium deficiency:
decalcification of the skeleton, deforming
osteoarthritis, osteoporosis, deformation of the
vertebrae, fractures of bones [4].

Today, the relationship between the
disruption of physical development, mineral
density and the composition of trace elements
of blood, hair and diet of children who are
paroxysmal with vegetative insufficiency against
the background of various manifestations of the
cervical spine pathology remains unknown, and
therefore this study was conducted.

Purpose

The purpose of this study is to study the
correlation of the elemental composition of
nutritional status, blood serum, hair, bone mineral
density, physical development of children who
suffer from paroxysmal vegetative insufficiency
against the background of different X-ray
manifestations of the cervical spine pathology.
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Materials and methods of research

We examined 204 children aged 8-17 years
withparoxysmalautonomicfailurewhounderwent
a clinical and instrumental examination on the
basis of the Center for Vegetative Dysfunctions
of Children’s Clinical Hospital No. 6 in Kyiv.
Instrumental examination included radiography
of the cervical spine with functional tests, X-rays
of the 1st and 2nd cervical vertebrae through the
open mouth, electrocardiography, ultrasound
examination of the abdominal cavity organs,
rheoencephalography, electroencephalography,
daily monitoring of blood pressure, consultations
ofthe neurologistand orthopedist-vertebrologist.

The pathology of the cervical spine based on
the data of the X-ray study against paroxysmal
autonomic insufficiency was determined in the
majority of children - 127 patients (62.3%). The
most common X-ray changes in the cervical spine
in patients with paroxysmal autonomic failure are
instability of cervical vertebrae (in 59 children) -
46.5% and chondrodystrophic disorders (in 68
children) - 53.5%.

For in-depth clinical and instrumental
research, 60 children were selected who
underwent analysis of the blood plasma, the root
zone of the hair for the content of 16 chemical
elements (S, Cl, K, Ca, Fe, Ni, Cu, Zn, Br, Cr, Mn,
Se, I, Hg, Cd, Pb). The composition of macro- and
microelements was studied using a technique for
measuring the mass of chemical elements in hair
and blood plasma using an X-ray fluorescence
method using a portable energy-dispersive X-ray
fluorescence spectrometer «ElvaX». According
to modern data, methods of selection for the
determination of macro- and microelements in
bioobjects are methods of elemental hair analysis.
The elemental composition of hair is better than
other bio-indicator media, reflecting both the
effect on man of increased concentrations of a
complex of chemical elements, and the provision
of physiological requirements for them.

The deviation of the individual microelement
profile of the child was recorded using the
bioavailable levels of toxic and the limits of the
normormolic content of essential chemical
elements in the hair of children, which were
determined by M. Skalna (2009).

For in-depth instrumental research, 62
children were selected who determined the main

parameters of the child’s physical development
(height, body weight, chest volume) with an
estimate of the body mass index (BMI). BMI was
assessed according to the tables [5].

Estimation of the nutrient content in the daily
volume of food was conducted with the help of a
nutrition test. Accordingly, with the conditions
of testing within 3-7 days of observation, the
amount of food was recorded and the quality of
the dishes consumed by the child was recorded.
The estimation of the dietincluded the calculation
of the content of trace elements - Na, K, Ca, Mg, P,
CL S, Fe, Cu, Zn, I, Co, Mn, Mo, Cr, Se, F; acid-base
balance and the amount of calories (kcal).

To assess bone density, an objective
(quantitative) method of densitometry was
performed. In this study, the method of ultrasound
computerized densitometry (echodensitometry)
was used because it is effective in diagnosing
the initial manifestations of osteoporosis when
the loss of bone density does not exceed 3-4%,
while in radiologic examination, osteoporosis is
diagnosed when bone mineralization in the 25-
30%. Data were recorded on paper forms.

Radiography of the cervical spine was
performed with functional samples (with
maximum flexion and extension) in the direct
and lateral projections on the X-ray diagnostic
complex RDK-VSM 2005 Production of KPO
«Medaparatura» (Ukraine, 2005), as well as
X-rays of the 1st and 2nd cervical vertebrae
through the open mouth.

The studies were open controlled
randomized. Statistical processing was carried
out using the MS Excel and 22.0 SPSS software
packages. The investigations were carried out,
taking into account the requirements of the
international committee on bioethics.

The results of the study and their
discussion

The obtained results on the study of the
interrelations between the deficient level of
microelementsintheblood serum,inthehairandin
the nutritional status of patients with paroxysmal
vegetative insufficiency against the background
of the cervical spine pathology with their specific
signs of radiographic examination, sensitometric
indicators of changes in bone mineral density and
the body mass index in Table 1.
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Table 1

Correlation between the changes in the indicators of instrumental research methods
and micronutrient deficiency in patients with paroxysmal autonomic failure against the
background of the cervical spine pathology

Cu blood Zn
Indicators Cr hair Br hair Mn blood serum Nutritional
serum
Status
Pathology of x-ray 0,299* 0,402* - - -
Disturbance of Bone %
Mineral Density ) ) 0,304 ) i
BMI Deviations - - - 0,321* 0,352*

Note: * - p<0,05

The study of parameters of physical
development - growth, body weight and BMI
- showed that only one third of patients with
paroxysmal vegetative insufficiency have
normal indices, which were determined within
the middle centile corridors and within the 1st
standard deviation (Fig. 1) [5].

The asthenic type of the constitution, or
BMI, was observed much more often in patients
with paroxysmal autonomic failure and with
instability of the cervical spine (46.9%). And,
regardless of the age of girls, this type of BMI is
unreliable (28.1%, p>0.05) was noted more often.
Overweight and obesity were rarely defined

(9.3% and 3.13%, respectively), and also more
often among girls (6.25%, p<0.05 and 3.16%,
p<0.05, respectively) [5].

In patients with paroxysmal autonomic failure
with chondrodystrophic disturbances of the
cervical spine, or BMI, the asthenic type of build
was determined in 30%, overweight in 33.3%,
obesity in 3.33% (Figure 1), which confirms a
metabolic disorder in such patients. Interestingly,
overweight was determined with the same
frequency (16.7%), both in boys and girls, and
significantly more in patients from 14 to 17 years
(23.3%). Obesity was noted in such patients only
in boys (3.33%) aged 14-17 years [5].

H nstability of the cervical spine
0

50 1 46,88%

] 40.63% Chondrodystrophic disturbances of the cervical spine
45 2
40

] 33,33% 33,33%
35 | 30%
30 |
25
20 |
15 9,38%
10 3,13%3;:33%

01 , , /
Asthenic type Norm Overweight Obesity

Figure 1. Physical development (BMI) of patients with paroxysmal autonomic failure, depending
on the pathology of the cervical spine



26 Mpo6nemun kniHiyHOT NegiaTpii, 2 (44) 2019

So, the signs of osteoporosis and osteopenia
as aresult of the study of densitometry indicators
are reliably associated with a copper deficiency
of blood serum (r=0.304, p <0.05) and with
a deviation of the body mass index (r=0.322,
p <0.05). The latter, in turn, reliably correlate
with the manganese deficiency of blood serum
(r=0.321, p <0.05) and reduced intake with
zinc diets (r=0.352, p <0.05). It should be noted
that copper takes part in the formation of the
structure of connective tissue proteins - collagen
and elastin, which are structural components
of bone and cartilaginous tissue [4]. Therefore,
copper deficiency leads to demineralization of
bone tissue and to osteoporosis.

It is known that manganese belongs to
the most important bioelements, which is a
component of many enzymes and ensures the
development of connective tissue, cartilage,
bones in the body [4].

In addition, the main manifestations of
manganese deficiency are fatigue, weakness,
dizziness, as well as degenerative joint changes, a
tendency to stretch and dislocate, to osteoporosis,
increased overweight, obesity, which was
confirmed in our study:.

It is known that zinc is part of more than
300 metaloenzymes, in particular alkaline and
acidic phosphatases, carbonic anhydrases, DNA-
and RNA-polymerases. It is indispensable in the
processes of protein biosynthesis, including
collagen. In addition, zinc has a stabilizing
effect on adrenaline and noradrenaline, due to
which it plays an important role in the synaptic
transmission in the central nervous system, so
it is necessary for the normal course of many
biochemical processes and in the formation of
bones [2]. It becomes clear why it is important to
have a sufficient level of zinc in the diet of patients
with paroxysmal vegetative failure against the
background of the cervical spine pathology.

The indices of instability and chondro-
dysplastic changesin the cervical spine in patients
with paroxysmal vegetative insufficiency have
a reliable correlation directly with chromium
deficiency (r=0.299, p <0.05) and bromide
(r=0.402, p <0,05) according to the X-ray study
(Table 1), in the hair, which is the depot of
microelements in the body of patients.

According to the literature, it is known that
in the tissues of organs the chromium content is
ten times higher than in the blood. The greatest
amount of chromium is present in the liver,
intestines, thyroid gland, cartilaginous and bone

tissues. It accelerates the growth of muscle mass,
since it is known to be important in regulating
blood glucose and blood cholesterol levels. The
main manifestations of chromium deficiency: a
change in body weight (weight loss, obesity) [4].

As can be seen from the results of the
study, chromium deficiency on one hand
plays a provocative role in the formation of
the cervical spine pathology, and on the other
hand, in patients with paroxysmal vegetative
insufficiency, promotes the development of
metabolic changes and aggravates the functioning
of the cardiovascular system. It is also known
that bromine participates in the digestive process
of fats and carbohydrates, because sodium
bromide takes part in the activation of pepsin
and pancreatic enzymes [4], so its deficiency
can contribute to dismetabolic changes in the
cervical spine. Unquestionably the importance of
bromides in the regulation of the central nervous
system in the intensification of inhibition,
while its deficiency pathogenetically affects
the manifestations of paroxysmal autonomic
insufficiency in children.

The results of the analysis of interrelations
between microelements that are directly related
to changesininstrumental indices in patients with
paroxysmal vegetative insufficiency against the
background of the cervical spine pathology (Table
1) and deficiency of compounds that participate
in calcium metabolism were interesting. As can be
seen in Figure 1, an insufficient level of calcium in
the hair is significantly correlated with bromine
deficiency (r=0,282, p<0,05), and also blood
serum calcium - with a deficiency of bromine
(r=0.359, p<0.05), which emphasizes the great
importance of these microelements both for the
formation of the cervical spine pathology and for
the disturbance of the functioning of the nervous
system in patients with paroxysmal vegetative
insufficiency.

In turn, the deficiency of bromine in blood
serum is significantly correlated with copper
deficiency (r=0,379, p<0,05) and manganese
nutritional status (r=0.443, p<0.05), and the level
of bromine in hair with sulfur level (r=0.351,
p<0.05) (Figure 1). Sulfur is a component of the
structural protein of the collagen. Chondroitin-
sulfate is present in the skin, cartilage, nails,
ligaments and in the valves of the myocardium
[8]. The exchange of sulfur is controlled by those
factors that also have a regulatory effect on
protein metabolism (pituitary, thyroid, adrenal,
gonadal) hormones. A level of calcium in the



HayKoBO-npaKTUYHMI }KYpHaA ANA neaiaTpis Ta nikapis

171 3ara/ibHO1 NPaKTUKK — CiMeMHOT MegMLMHM 27

blood serum (r=0.355, p<0.05) and its level and
blood serum (r=0.417, p<0.05) (Figure 1), which
again confirms the need for simultaneous intake
in the body of Ca and Zn ions for the effectiveness
of calcium metabolism.

But the intake of insufficient amounts of
zinc with diets has a link not only to calcium
deficiency (Figure 1), but also to a high positive
reliable correlation coefficient with a deficiency

0,646"*

of chromium nutrient status (r=0.664, p<0.01)
and low iron densities (r=0.309, p<0.05), which is
simultaneously affected by the level of chromium
in the diet (r=0.356, p<0.05) and bromine in the
hair (r=0.374, p<0.05).

It is interesting that the deficiency in
manganese hair with zinc (r=0.537, p<0.05) and
iron with chromium in the hair (r=0.299, p<0.05)
is also reliably associated.
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Figure 2. Correlation connections of calcium metabolism disorders in patients with paroxysmal autonomic failure
against the background of the cervical spine pathology

It is known that iron deficiency is
accompanied by  characteristic  clinical
manifestations, such as headaches, dizziness,
weakness, fatigue, similar manifestations of
paroxysmal vegetative insufficiency in patients,
which certainly confirms the provoking nature

of the deficiency of these trace elements in the
development of disregetatism [1, 4, 9].

It should be noted that micronutrient
deficiency has its own peculiarities in various
manifestations of pathology of the cervical spine in
patients with paroxysmal vegetative insufficiency.
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Table 2

Deficiency of micronutrients at various displays of the cervical spine pathology in patients
with paroxysmal vegetative insufficiency

Ne Micronutrients clel:'f/ti?:l;il;:)yiz(fe t(l;/i) dis(i)l:‘?il:; (;(Zst’lslgzsl{i\:fcal
spine (%)

1 Ca hair 60,7 59

2 Ca blood serum 67,86 68,2

3 Cr nutritional status 100 84,2

4 Cr hair 100 90,9

5 Br hair 57* 22,7

6 Br blood serum 100 100

7 Fe blood serum 35,7 22,7

8 Fe hair 50 40,9

9 Cu blood serum 67,9 59,1
10 Mn blood serum 25 40,9*
11 Mn nutritional status 76 83,3
12 Mn hair 100 100

13 Zn nutritional status 100 89,5
14 Zn blood serum 10,7 40,9*
15 Zn hair 35,7 68,2*
16 S hair 17,86* 4,55

Note: * - p<0,05

As can be seen from Table 2, the low level
of calcium in the blood serum and in the hair
is almost identical in almost 2/3 of patients
with  paroxysmal vegetative insufficiency,
regardless of the manifestations of the cervical
spine pathology. Chromium deficiency (100%,
84.2%), zinc (100%, 89.5%) in nutritional status,
chromium (100%, 90.9%) and manganese
were noted in all patients without significant
difference in instability and chondrodysplastic
changes (100%, 100%) in the hair, bromine
blood serum (100%, 100%) (Table 2).

Zinc deficiency in blood serum was
determined more often (40.9%, p<0.05) and
in hair (68.2%, p<0.05) and manganese of
blood serum (40.9%, p<0.05) in patients with
chondrodysplastic changes in the cervical spine.

Incidentally, a deficiency of bromine in the
hair (57%, p<0.05), iron, copper, and rarely sulfur
(17.86%, p<0.05) are unreliable in patients with
paroxysmal autonomic failure with the cervical
spine instability.

Thus, the obtained data testify to the
pathogenetic influence of certain trace elements
in changes in calcium metabolism in patients with
paroxysmal autonomic failure in the presence
of the cervical spine pathology, which requires
taking into account the use of schemes of drug
therapy and the choice in the diet of foods that
are the source of their intake.

Conclusions

1. It has been established that in 2/3 of
patients with paroxysmal autonomic failure,
various manifestations of cervical spine
pathology are associated with changes in calcium
metabolism, the deficit of which depends on the
low level of bromine and zinc, which confirms the
effect of these microelements on the formation
of osteogenesis and vegetative regulation in this
disease.

2. It has been proved that the x-ray signs of
instability and chondrodysplastic changes in
the cervical spine in almost 100% of patients



with paroxysmal vegetative insufficiency.are
associated with chromium deficiency (r=0.299,
p<0.05) and bromine (r=0.402, p<0.05) in
microelemental hair depot.

3. The correlation between the indicators
of osteopenia and osteoporosis according to the
densitometry with copper deficiency (r=0.304,
p<0.05), which through the bromine level
(r=0.379, p<0.05) affects the calcium deficiency
in blood serum (r=0.359, p<0.05). It is important
that the decrease in bone mineral density is
associated with changes in physical development,
more often in the side of body weight increase
withr=0.322, p<0.05, which proves the provoking
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4. It was found that the deviation from
the normative body mass index in patients
with paroxysmal vegetative insufficiency in
the presence of the cervical spine pathology is
associated with a deficiency of manganese and
zinc.

5. Correlation relations, which were deter-
mined in the framework of calcium metabolism
disturbance in children of patients with
pancreatitis against the background of the
cervical spine pathology, demonstrate the
pathogenetic significance of Ca, Zn, Mn, Cu, Cr,
Br, Fe, S deficiency, which requires the use of
appropriate medications in complex treatment

importance of these microelements

in the drugstoimprove the effectiveness of therapy.

development of metabolic changes in patients.
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