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Abstract. Background. The study of changes in the micronutrient content and its correlation with physical state
in patients with paroxysmal autonomic failure (PAF) on the background of thyroid pathology is relevant. Materi-
als and methods. The research included 44 patients aged from 7to 17 (14.06 £ 0.18) years with PAF. All patients
underwent comprehensive examination using clinical and instrumental methods. The composition of macro- and
microelements in the blood plasma and the hair root zone was studied by measuring mass fraction of chemical
elements in the hair and plasma using X-ray-fluorescence method with the help of portable energy-dispersive
X-ray-fluorescence spectrometer ElvaX; children’s individual microelement profile deviations were also evalu-
ated. Results. In 100 % of patients with PAF, iodine deficiency was found after determining micronutrient content
in the hair that indicate the necessity of iodine deficiency prevention in such patients. Conclusions. The correlation
between the microelements involved in thyroid gland functioning and their content in the hair and blood plasma
have been established that indicate a significant imbalance of the microelement state in patients with PAF and
requires appropriate correction.
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Introduction

Over the last decade the stable increasing in the num-
ber of children with autonomic dysfunction symptoms
observed. According to modern ideas autonomic dys-
function regarded not only as a disease that embedded
in the narrow confines of a particular nosology, but as
a manifestation of systemic Psycho-endocrine-immune
disorders. Paroxysmal autonomic dysfunction is the
clinical form of autonomic dysfunction resulting from
autonomic nervous system overload and is characterized
by adaptation processes disruption [1].

Recent studies have conclusively demonstrated the
thyroid gland pathology influence on the autonomic
nervous system functioning. It was defined that even in
the early stages of thyroid dysfunction psycho-emotional
field affecting, as a well as central and autonomic ner-
vous systems action [2—4]. Recently widely studied auto-
nomic dysfunctions in case of hypothyroidism in adults.
In this researches attention is paid to the frequent mood

changes and emotional instability in patients, almost
73.1 % of them marked irritability, tearfulness, hyperac-
tivity, anxiety, susceptibility to phobic state. The last of
them in 35 % of cases occurring as a nonspecific panic
attacks and resembled clinically to sympathoadrenal cri-
sis [5].

According to the WHO, 30 % of the world’s popu-
lation are at the risk of iodine deficiency. Despite the
Iodine key role in such cases, endemic craw today has
mixed origin and is being a result of interaction between
endogenous and exogenous factors. According to litera-
ture, important thing is not only to reduce lodine admis-
sion to the organism, but also deficiency of related mi-
nerals.

Microelements concentration in tissues is balanced
owing to homeostasis. Changes in the concentration of
each microelement, distribution, metal ions depositing
submit to the macroorganism’s biochemical regulation.
Ionic balance determination in biological substances
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allows to comprehend the metabolic changes in metal-
bearing molecules in the macroorganism. It is known,
that human hair collect microelements, whereby their
concentration may be objective indicator of organism
microelement state in general [6].

The WHO recommends to define Iodine in urine
when the prevalence of lodine deficiency among the
population should be determined [7]. However, lodine
amount in urine shows current use of lodine, therefore it
doesn’t represent genuine lodine state in the body. The
Iodine content in depot tissues (hair) indicates its usage
for the prolonged time. A.L. Horbachev et al. conducted
the comparative analysis of lodine content with the stan-
dard determination of it in the urine with simultaneous
determination in the hair to confirm the amenity of lo-
dine content in hair to establish the lodine deficiency.
Thus, according to the research, the lodine determina-
tion in hair is being more sensitive method and allows to
determine endogenous lodine and other microelements
deficiency [8].

Until now the situation with microelements state in
patients with paroxysmal autonomic failure (PAF) on
the thyroid gland pathology background is uncertain.
It is relevant, because obtained results gives a chance to
treat patient with regard to detected pathology.

The purpose of the study was to determine microele-
ments state in patients with paroxysmal autonomic failu-
re on the thyroid gland pathology background.

Materials and methods

The research included 44 patients from 7 to 17 y.o.
(14.06 + 0.18) with PAF, who underwent a complex
screening in the Center of autonomic dysfunction at the
Child Clinical Hospital N 6 in Kyiv, Ukraine. Working
out in complains detail an survey with children and their
parents was conducted. All patients were completely
examined by clinical and instrumental methods. Scree-
ning involved the methods of autonomic homeostasis
condition evaluation, cerebral blood flow and brain bio-
potencial activity evaluation, thyroid ultrasound, thyroid
hormonesblood test and endocrinologist professional ad-
vice. The diagnosis “Paroxysmal autonomic failure” de-
fined according to Maidannyk VG classification (2000)
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Picture 1. Thyroid gland pathology in patients with
PAF

[1]. The composition of macro- and microelements in
the blood plasma and the hair root zone was studied by
measuring mass fraction of chemical elements in hair
and plasma using X-ray-fluorescence method with the
help of portable energy-dispersive X-ray-fluorescence
spectrometer “ElvaX”. Children’s individual microele-
ment profile deviations held by means of biologically
acceptable levels (BAL) of toxic chemical elements and
normal limit of essential chemical elements in patients
hair, defined by Skal’na MG (2009). Statistical analysis
was performed using mathematical software package MS
Excel and SPSS 22.0.

Results and discussion

Mostly patients with PAF complained of headache
(96.9 %), loss of consciousness (47.4 %), emotional la-
bility (57.5 %), pain in the heart (33.3 %), fear (47.4 %).
Thyroid ultrasound has been carried out to all patients
with PAF as well as additional T3/T4 and thyroid-stimu-
lating hormone blood test. Among all examined patients
thyroid gland disorders was found in 47.8 % of patients
(pict. 1).

After endocrinologist professional advice patients
were diagnosed in the following way (pict. 2).

Thus, after endocrinologist professional advice next
disorders were determined: nontoxic goiter in 12.8 %
of patients, the Grave’s disease (diffuse toxic goiter) in
7.7 %, multinodular goiter in 5.1 %, autoimmune thy-
roiditis in 6.4 %, hypothyroidism in 7.7 %. In other
patients detected disorders were interpreted as iodine
deficiency, that indicate the necessity of Iodine state de-
termination in patients.

All patients with PAF has been carried out with mi-
croelements state evaluation and its determination in the
hair and blood plasma.

The following changes in the microelements con-
centration in the hair and blood plasma were defined
(pict. 3, 4).

As represented on the pict. 3, in all children with PAF
iodine and selenium deficiency were determined. Also,
half of patients had reduced zinc concentration and
63.6 % had calcium reduction. Besides, in 9.1 % of pa-
tients sulfur deficiency was revealed.

As represented on the Pic.4, the blood plasma frac-
tionation shows reduced bromide concentration in
100 % patients with PAF, reduced calcium concentra-
tion in 61.6 %, reduced sulfur concentration in 54.5 %,
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Picture 2. Nosological forms of thyroid gland
disorders in patients with PAF
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reduced selenium and zinc concentration in 86.3 and
29.5 % accordingly. Iodine concentration in blood plas-
ma was not measured due to his minimal concentration
and insufficient sensitivity of the X-ray fluorescence
method test-systems.

Interestingly, the microelements parameters com-
paring in patients with PAF on the thyroid gland patho-
logy background and without it, a statistically significant
difference was found only in the concentration of sulfur
in plasma (61.5 versus 29.0 %, p < 0.05). All other mi-
croelements were found almost in the same amount in
both groups.

The correlation analysis was performed between the
microelements content in hair and blood plasma and
thyroid gland indexes (pict. 5).

Enlargement of the thyroid gland has a positive statis-
tically significant correlation with the content of bromide
in hair (r = 0.312, p < 0.05) is to be noted, while thyroid
gland heterogeneity correlates with the iodine content
in the hair (r = 0.384, p < 0.05). In addition, changes in
the T4 hormone range correlate with the sulfur content
insufficiency in the hair (r = 0.384, p < 0.05), and T3 —
with iodine content (r = 0.384, p < 0.05). The fact is that
the microelements content in plasma (Br, Se, Zn, Ca)
has a positive mutual statistically significant correlation.

There are a lot of reliable facts about iodine necessity
for the thyroid gland functioning and human organism
as a whole, but its competitive interactions with the mi-
croelement of bromide, similar in chemical group (halo-
gen), are also important. It is also known that selenium
and zinc are directly involved in the formation of thyroid
gland and its hormones. Thus, selenium is an integral
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Picture 3. Microelements concentration in the hair

in patients with PAF
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Picture 4. Microelements concentration in the blood
plasma in patients with PAF
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Picture 5. The correlation connections between
the microelements content in hair and blood plasma
and thyroid gland properties in patients with PAF
on the thyroid gland pathology background

part of the enzyme lodotyrosine deiodinase, responsible
for the peripheral transformation of the T4 (thyroxine)
hormone into active T3 (triiodothyronine), while zinc,
as a part of more than 200 metalloproteinases, is part of
the nuclear receptor of triiodothyronine. It is important
that the T4 hormone breakdown leads to increased cal-
cium loss in the urine and to the bone resorption. At the
same time, calcium range lowering is associated with cal-
citonin hormone concentration decreasing, while sulfur
is known as a constituent part of calcitonin. As a result,
the concentration of parathyroid hormone grows and
resorption of bone tissue increases with the subsequent
development of osteopenia. Consequently, the disorders
in the microelement provision state in patients with PAF
on the thyroid gland pathology background have great
significance and require appropriate correction.

Conclusions

1. Thyroid gland disorders were found in 47.8 % of
patients, that proves the necessity of obligatory thyroid
gland screening in such patients with help of ultrasound
and thyroid hormones blood test.

2. In 100 % of patients with PAF iodine deficiency
was found after microelements determination in the hair,
that denote the necessity of iodine deficiency prevention
in such patients.

3. The correlation connections between the micro-
elements, participated in thyroid gland functioning (Ca,
Br, Se, S, Zn) and theirs content in the hair and blood
plasma have been established, that indicates a significant
imbalance of the microelement state in patients with
PAF and requires appropriate correction.
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CTAH MiKpOeAeMEeHTHOro 3a6e3ne4YeHHs B NALIEHTIB i3 NAPOKCU3MAAbHOIO BEr€TATUBHOIO HEAOCTATHICTIO
HA GOHI NATOAOTIT LLTOMNOAIGHOT 30A03U

Pe3iome. AxryanbricT. BuBumBIIM 3MiHN B KOHIIEHTpAILLii Mi-
KpOEJIEMEHTIB B OpraHi3mi B MalLi€HTIB i3 MapoOKCU3MaIbHOIO
BereTatuBHOIO HepoctatHicTio (ITBH) Ha ¢hoHi marostorii myro-
TMOIi0OHOI 3aJ1031, MOXKHA BCTAHOBUTH iX B3aEMO3B’SI30K i3 3Mi-
Hamu y bizndHoMy cTaHi. Marepiamm Ta Meromu. Byno o6cre-
keHO 44 nutrHuy BikoM 7—17 pokiB (14,06 = 0,18) i3 [IBH. Ycim
XBOPUM OYB MPOBEIECHUI KOMIUIEKC KJIiHIKO-iHCTPYMEHTAJIb-
HUX JociimkeHb. CKIan Makpo- Ta MiKpOEJIeMEHTIB Y Tuta3mi
KpPOBi Ta MPUKOPEHERBii1 30Hi BOJIOCCS] BUBUABCS 32 JOTIOMOTOIO
METOAMKU BUKOHAHHS BUMIipIOBaHb MACOBOI YACTKU XiMIYHUX
€JIEMEHTIB Y BOJIOCCI Ta IJ1a3Mi KPOBi PeHTTEHO(IyOpeCLeHT-
HUM METOJIOM i3 BUKOPHCTaHHSIM TIOPTATUBHOTO €HEPTrOIC-
nepciitHOro peHTreHOopIyopecIieHTHOro criekTpomerpa ElvaX.

BinxuneHHs1 iHIMBiAyaJbHOTO MIKpOEJIEMEHTHOTO MPOiIio
IUTUHM TakoX (ikcyBanvch. Pesyabratu. Y 100 % mauieHTiB
i3 [1BH ycraHoBieHo iononedilluTHUI CTaH 3a pe3yJibTaTaMu
BU3HAYEHHS MiKpPOEJIEMEHTIB y BOJIOCCI, 1110 BKa3ye Ha HeOOXiI-
HicTb TPOdiTaKTUKY HOoa0AehIlIUTY B TAKUX XBOPUX. BUCHOBKH.
YcTaHoBIEHO KOpesLiiiHi 3B’I3K1 MixXK MiKpoeJeMeHTaMu, 1110
OepyThb yuacTh y (PyHKIIIOHYBAHHI IIUTOIOMIOHOI 3aJ103U, Ta BU-
3HAYEHO TMOPYILIEHHS iX BMIiCTY y BOJIOCCI Ta Tu1a3Mi KpOBi, 1110
CBITYUTH MPO 3HAYHMIA THUCOATAHC MIKPOESJIEMEHTHOTO CTaHy y
xBopux Ha [1BH i moTpeOye BianoBigHOI KOpeKIlii.

KiouoBi cyioBa: sBereratusHa AUCGhYHKIS, ATOJOTIs 1LM-
TOMOMIOHOI 3a71031; MiKPOEJIEMEHTU; PEHTTeHOMIYOPECIIEHT-
HUI CIEKTPOMETD; AiTH
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CocCTosiHMe MUKPOSAEMEHTHOro o6ecneyeHuns y NnaumMeHToB ¢ NApOKCU3MAAbHOW BEreTaTMBHOMN
HEAOCTATOYHOCTbIO HO HOHE NATOAOTUM LLUTOBUAHOWM KEAE3bI

Pe3iome. AkryanbHocTs. OTpenenB M3MEHEHNST B KOHIIEH-
Tpal MUKPODJIEMEHTOB B OpTraHMW3Me y TAIlMeHTOB C Ta-
POKCH3MaJIbHOIT BereTaTUBHOM HepoctaTouHocThio ([1BH) Ha
¢oHe maTtosoruu UIMTOBUAHON Kese3bl, MOXXHO YCTAHOBUTh
WX B3aUMOCBSI3b C U3MEHEHUSIMU B (DM3NIECKOM COCTOSTHUU.
Marepuasnst u Metonpl. boutn o6cnenoBansl 44 pebeHKa B BO3-
pacte 7—17 ner (14,06 = 0,18) ¢ IIBH. Bcem GosbHBIM GbLI
MPOBEJICH KOMITIEKC KITMHUKO-UHCTPYMEHTATLHBIX UCCIIEN0-
BaHuii. CocTtaB Makpo- ¥ MUKPOSJIEMEHTOB B TIa3Me KPOBU
U TIPUKOPHEBOI 30HE BOJIOC MU3YJaJCs C TIOMOIILIO METOTUKYI
U3MEPEHUsI MACCOBOM YAaCTULIbI XUMUUECKUX 2JIEMEHTOB B BO-
Jlocax M Tula3Me KPOBU PEHTIeHOMITyOPECIIEHTHBIM METOIOM
C WCTIOJb30BAHUEM TTOPTATUBHOTO 2HEPTrOIUCIIEPCUOHHOTO
peHTreHodyopecieHTHOro criektpometpa ElvaX. OTkionHe-

HMS UHIMBUIYAJIBHOIO MUKPOJIEMEHTHOTO ITPOdMIst peOeH-
Ka Takxke (pUKCUpoBatKch. Pesyabrarel. Y 100 % mauueHTOB ¢
I1BH ycraHoBieHo ionoae(ULIMTHOE COCTOSIHUE T10 Pe3yJibTa-
TaM OIpelie/IeHUsI MUKPO3JIEMEHTOB B BOJIOCAX, YTO yKa3bIBaeT
Ha HEOOXOOMMOCTDb MPOMUIAKTUKY HOmoneUIINTA Y TaKUX
00JIbHBIX. BbIBOIBI. YCTaHOBJIEHBI KOPPE/ISLMOHHBIE CBSI3K
MEXIYy MUKPO3JIEMEHTAMHM, YIaCTBYIOIIUMU B (DYHKIIMOHUPO-
BaHWM ITUTOBUIHOM KeJie3bl, M OTpee/ieHbl HapyIIeHUs] X
CoIepKaHMS B BOJIOCAX U TUIa3M€e KPOBM, YTO CBUIETEILCTBYET
0 3HAYUTEIHHOM AKMCOaaHCe MUKPOIJIEMEHTHOIO COCTOSIHUS
y 6osibHBIX [TBH 1 TpeOyeT cooTBEeTCTBYIOLIEH KOPPEKLIVU.
KioueBble c1oBa: BereraTvBHas AUCHYHKIINS; TATONOTHS
ITUTOBUIHOM XeJIe3bl; MUKPOIJIEMEHTHI; PeHTTeHO(IIyopec-
LIEHTHBII CIIEKTPOMETP; AETH
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