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PHARMACOTHERAPEUTIC ACTION ANALYSYS
OF MINERAL SUBSTANCES OF MEDICINAL PLANTS,
WHICH ARE USED IN THYROID GLAND DISEASES

Abstract. Diseases of thyroid gland refer to the most widely spread ones, and are accompanied by the change
of hormonal background of the human organism in the whole and lead to disorders of vitally important processes in
other organs, triggering appearance of concomitant diseases. Among major causes of thyroid gland diseases are
psychological and emotional overloads; malnutrition and unbalanced nutrition that results in deficiency of mineral
substances and vitamins in the organism; radioactive conditions and unfavorable ecological situations; chronic
diseases.

Taking into account such a great role of macro- and microelements in the normal work of the thyroid gland, it is
necessary to provide their physiologically necessary content in the organism. The sources of mineral substances can
be medicinal plants and remedies made of them.

Therefore, the aim of the work was to determine content of macro- and microelement composition of medicinal
plants - Lycopus herb, Feijoa leaves, Cetraria islandica thalli, Bugleweed European herb, Genista herb, leaves of
Lemna minor, thalli of Fucus vesiculoses and thalli of Laminaria, which are used in treatment of thyroid gland
diseases and their water extracts and 10 %, 30 % and 50 % alcohol tinctures. Quantitative content determination of
macro- and microelements has been carried out by the atomic emission spectrography method. Quantitative
determination of general iodine content has been performed by the iodometry method (titrant — 0.01 M sodium
thiosulphate solution) after preliminary burning of the raw material in the alkaline solution by the methodology of
State Pharmacopoeia of Ukraine 2.0 volume 3, monograph «Buri vodorosli».

The presence of 15 macro and microelements has been determined in the result of the performed spectral
analysis of the studied types of medicinal plant raw materials and their extracts. Silicium, mangan, magnesium,
calcium, sodium and potassium are contained in comparatively big amounts. When determining qualitative and
quantitative content of mineral substances our attention was focused on the elements which had great significance at
diseases of thyroid gland, the deficiency or misbalance, which can damage the thyroid gland or other organs
functioning, the use of which can eliminate negative symptomatic manifestations in diseases of thyroid gland (Fe,
Mn, Mg, Ca, Cu, Zn, Se, I). The representatives of brown algae — Laminaria (0,11 %) and Fucus (0,05 %) and also
the representative of fresh water reservoirs — duckweed (0,028 %) are characterized by the highest iodine content.
The samples of Laminaria, Fucus, Feijoa and Lemna (duckweed) were characterized by the highest iodine content.
The most maximum iodine content had water extracts, when ethyl alcohol concentration was increased, the iodine
content didn’t change significantly. High selenium content has been determined in the thalli of Laminaria (0,81
mg/kg), Lemna (duckweed) (0,72 mg/kg) and fresh Feijoa fruit (0,31 mg/kg). The highest selenium content (mkg/1)
had water Fucus extract (40) and 50 % Lemna (duckweed) tincture (14). There is an interesting fact, that iodin:
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selenium ratio in these samples was 1:4(5), that can stipulate similar mechanisms of the effect for thyroid gland.
Among the tested substances high selenium and iodine content had simultaneously Laminaria samples — 5 % tincture
(3,8) and 10 % tincture (6,6). Though the iodine: selenium ratio had another character and made 18(19):1.

Keywords: Laminaria, Fucus, Cetraria islandica (L.) Ach., Lemna minor S.F. Gray, Xanthium strumarium L.,
Genista tinctoria L., Lycopus europaeus L., Feijoa sellowiana Berg., Feijoa sellowiana Berg., correction of minereal
substanceses deficiency, thyroid gland diseases.

Thyroid gland diseases, especially connected with iodine deficiency are widely spread in the world
and in Ukraine, that is connected with the content of “nonspecific” strumagenes in the environment [1, 2].
A lot of chemical compounds are referred to them, they are contained in the industrial wastes, pesticides,
some medicinal preparations and also macro- and microelement misbalance. Low efficiency of iodothe-
rapy in conditions of ferum deficiency has been proved, that is explained by the participation of ferume in
the modification of L-phenylalanine into L-thyrosine. At the same time a positive dynamics has been
marked among the patients with hypothyroidism against a background of therapy with vitamin A. Malnu-
trition, low content of vitamin A in the diet leads to the damage of thyreoglobulin structure, and, corres-
pondently, synthesis of thyrotrophic hormones (TH). Deficiency or excess of other mineral substances
(Co, Cu, Fe, Br, Mn) can be correlated by means of TH biosynthesis [3-5].

Selenium, zinc and chrome play specific role in the iodine metabolism. As selenium is a constituent
of iodinthyroninedefodinaze — enzeme, which is responsible for peripheral change of T4 in T; in liver and
kidneys, its deficiency is accompanied with deficiency of the above-mentioned enzeme, and, as a result,
incompleteness of iodine exchange. Zinc effects secretion of the thyroid stimulating hormone, therefore,
its deficiency can be one of the reasons of hypothyroidism (some patients are registered to have deficiency
of zinc or disorders of zinc : cuprum ratio).

Data concerning correlating dependency between communication of the thyroid disease and abnor-
mality of content in the environment of manganese, cobalt, zinc, molybdenum, cuprum are given in the
literary sources. There are experimental and clinical data, that prove the hypothesis of the goitrogenecity
effect of the zinc deficiency - important component of many metabolic processes. Zinc is contained in
more than 200 metal proteins, including nuclear receptor T; [6, 7], it explains the necessity of this element
for realization of TH biologic effect. Changes in the zinc level in the daily urine — indicator for evaluation
of thyroid gland dysfunction; therefore, in case of its dysfunction, a decreased excretion of zinc with urine
is observed. Hypoplasia of thymus and immunodeficiency development, mainly of T-cellular, has been
determined under experimental zinc deficiency. Zinc deficiency can lead to increased accumulation of
cadmium, lead and cuprum in blood (functional antagonists of zinc), especially against the background of
the protein deficiency in the diet. Carcinogenic properties of cadmium, zinc and other toxic metals are
connected with their ability to replace zinc ions in the “finger” proteins of the karyons, transcription factors
and proteins that bind hormones, damaging intracellular transduction of signals and gene expression [8, 9].

The main significance of cobalt is that it is a component of vitamin By,. Along with it, it is known,
that cobalt suppresses the iodine binding with thyroid gland due to the unknown mechanism, and over-
dosage of cobalt in children sometimes can result in hypothyroidism and hyperplasia of a thyroid gland.
The thyrostatic effect of this microelement is rather noticeable, therefore, in 1950-th there were attempts
to use cobalt chloride for hypothyroidism treatment. On the territory of Ukraine there are biogeochemical
territories with endemic cobalt deficiency, and therefore, the goiter develops in children living on this
territories, and sometimes with decreased function of thyroid gland. The ferum deficiency in children with
endemic iodine deficient goiter and ferum deficient anemia interferes with the therapeutic effect of the
iodine containing products. It is not excluded, that ferum takes part in the TH synthesis or its deficiency
reduces absorption of iodine [10, 11]. Molybdenum in small amounts is useful for organism, it is known,
that the level of cAMF cell increases under the effect of the molybdenum compounds, it can be one of the
central mechanisms of its influence on the immune system. Mangan can be found in the composition of
different organism tissues, being a cofactor of guanylcyclase, the functions of which are important for
cellular proliferation, and also is a component of enzymes, including superoxidedismutase, that protects
from peroxide radicals. A disorder of the magnesium balance leads to appearance of a number of immune
radicals - abnormal activation of the compliment, high frequency of allergic reactions and infectious
processes develop, the most frequent of which are chronic fungal and viral diseases [8, 11].
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Cuprum is one of the essential microelements necessary for human vital functions. A significant part
of the blood plasma cuprum is in the ceruloplasmin, the most important cuprum containing protein.
Corticosterone and thyroxin cause cuprum reduction in blood. In human, on the contrary, the increase of
this element concentration in blood is observed under hyperthyroidism and its reduction is observable
under hypofunction of thyroid gland. Under cuprum deficiency in the organism, the reduction of super-
oxide dismutase activity is determined, superoxide dismutase, in its turn, is responsible for inhibiting of
peroxide oxidation in the cell membranes lipids, and also cuprum dependent enzeme — lysiloxidase, that
take part in the formation of the transverse links of collagen and elastic fibers [13]. When giving a total
evaluation of the significance of the enzeme autoagression in relation to such highly specialized structures
as elastic membranes, it is necessary to think over the role of those endogenic factors, which provide their
trophism, functioning and keeping in the human organism. It is easily to assume, that the enzymatic attack
turns out to be the most destructive just for structures, which are constitutionally incomplete, in particular,
not provided with normal microelemental composition. A significant improvement of the treatment results
of the toxic goiter with 131 I by taking lithium carbonate due to its positive effect on the iodine pickup has
been registered [14].

A number of authors discuss the hypothesis that light deficiency of selenium can make a definite
contribution into a development and progression of the autoimmune thyroiditis. The reduction of the
antibodies titre till thyroperoxidase (for 40 % in comparison with the group of patients, who were taking
only L-T,4) and change of the gland echogenicity have been registered in the result of the treatment of
patients suffering from compensed hypothyroidism and who were prescribed sodium selenite [6, 7].

Taking into consideration such a great role of macro- and microelements for the normal work of
thyroid gland, it is necessary to maintain their physiologically necessary content in the organism. Different
mineral and vitamin-mineral complexes are used for this aim, besides, the source of these mineral sub-
stances can be both medicinal plants and drugs made of them. The advantage of the former is the fact, that
they both liquidate macro- and microelements deficiency, and have other medioprophylactic properties,
providing complex effect for the organism [15, 16].

Therefore, the aim of our work was to determine macro- and microelement content of medicinal
plants — bugleweed herb (Lycopus), Feijoa leaves, Cetraria thalli, fresh Feijoa fruit, thalli of Cetraria islan-
dica, Lycopus eurapaeus, Genista herb, leaves of Lemna minor, thalli of Fucus vesiculoses and thalli of
Laminaria, which are used in thyroid gland diseases and their water extracts and 10 %, 30 % and 50 %
alcohol tinctures.

Materials and methods. The determination of the macro- and microelements quantitative content
was performed by the atomic emission spectrography method, that is based on the plant ash evaporation in
the electric arc, photographic recording of the emission distributed in spectrum and intensivity measuring
of some elements spectral lines [17]. Quantitative determination of the general fund was performed by the
iodometry methods ( titrant — 0.01 M sodium sulphate solution) after preliminary burning of the raw
material in the alkaline media by the methodology of the State Pharmacopoeia of Ukraine 2.0 Volume 3,
the monograph “Bury vodorosli” [18].

Results and discussion. In the results of the performed analysis pe3ynsTaTi IpoBeIEHOTO aHANIZY, it
has been determined that Lycopus herb, Xanthium strumarium herb, Feijoa leaves, fresh Feijoa fruit, thalli
of Cetraria islandica, Lycopus herb (tpaBa mpoky kpacunbHOTO), leaves of the Lemna minor, thalli of
Fucus vesiculoses and thalli of Laminaria contain in their composition 15 macro- and microelements
(table 1). Silicium, mangan, magnesium, calcium, sodium and potassium are contained in comparatively
big quantities.

When determining qualitative and quantitative content of mineral substances, first of all, we were
interested in the elements, that have primary significance at thyroid gland diseases, deficiency or misba-
lances of which can be disturbed by the thyroid gland functioning, and the use of which can eliminate
negative symptomatic signs at diseases of thyroid gland (Fe, Mn, Mg, Ca, Cu, Zn, Se, I).

It is necessary to pay attention that above-mentioned elements play important role under thyroid
gland pathologies. Therefore, in cases of thyroid gland diseases the calcium metabolism is damaged, that
leads to calcium deficiency in the organism. Magnesium deficiency leads to hyperexcitability, irritation,
emotional disorders, which are the main symptoms in cases of thyroid gland dysfunction. Against the
backdrop of constant magnesium deficiency, the risk of the heart arteries atherosclerosis, heart attacks and
arrhythmia increases.
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Table 1 — The results of determination of mineral substances content in the tested types of raw materials

Composition in mkg/100g

Se,

Fe Si P Al | Mn | Mg | Pb Ni Mo Ca Cu Zn Na K
MI/KT

I, %

Herb of Xanthium
16 | 54 |92 |11 [81]810]<003] 011 [<002]| 215 027 [<001] 54 [ 540 [ <015 0019
Herb of Genista
12,0 | 5700 [ 760 [ 160] 7.5 | 69.0 [<0,03] 0,09 | <0,02 | 2900 | 0,19 | <0.01 | 810,0 |2100,0] <0,15 | 0,013
Herb of Lycopus European
<0,03| 0,16 | 0,08 | 6700 | 40 | 081 | 970.0 [2430,0| <0,15 | 0,016
Leaves of Feijoa
<0,03] 0,10 | <0,03 [ 1030,0 | 0,26 | <0,01 | 1050 |2060,0 | <0,15 | 0,024
Fresh fruit of Feijoa
<0,03| 0,11 [ <0,03 [ 2100,0 | 0.31 | <0,01 | 230.0 [2900,0| 0,31 | 0,037
Lemna minor
<0,03] 093 [ <0,02 [ 4990,0 | 0.78 | <0,01 | 1870,0 [ 4680,0| 0,72 | 0,028
Thalli of Cetraria islandica
170 | 750 [21.0 [250] 42 [ 340 [ 0.08 | 0,04 | <003 | 680 |013] 80 | 210 | 1700 [ <0.15 | 0,023
Thalli of Laminaria
<0,03] <003 | 0.1 [1600,0 | 0.5 | <0,01 |3600,0 [6000,0] 0.81 | 0,110

Thalli of Fucus vesiculosus

160 | 630,0 [ 140,0

40,0 | 20,0 | 485,0

5.1 | 8250|1050

20,0 | 1,0 3100

142 | 5100 [160,0

29,0 | 5.3 [ 4100

934,0 | 24950 515,0

155,0

155,0] 935,0

30,0 | 160,0 | 34,0 | 20,0 [30,0 [1200,0

24,0 | 1100 | 250 | 13,0[34,0 [800,0 | <0,03 | <0,03 | <0,03 | 1200,0 | 0.3 | <0,01 |3100,0 | 5400,0 | <015 | 0,050

Co <0.003; Cd < 0,001; As <0,001; Hg <0,001; Sr<0,1.

Phosphor in the form of phosphoric acid takes part in the building of numerous enzymes, necessary
for fat exchange, carbohydrates synthesis and their disintegration, regulates metabolism, takes part in the
nervous system activity. Due to potassium ions the neurotransmission from neuron to neuron takes place.
Potassium deficiency leads to disorders of cardiovascular system and can cause muscle weakness. Potas-
sium deficiency in the organism in thyroid gland diseases is connected with dyspnea, fatigue, insomnia,
low sugar level in the blood. Potassium is necessary for heart muscles, one of the major regulators of wa-
ter-salt metabolism. Ions of ferum are found in the composition of the blood pegment hemoglobin, that has
one of the most important functions in the organism — transmission of oxygen to cells and tissues [8, 10].

High content of elements had duckweed leaves (mkgr/100 r): ferum — 934, mangan — 155, mag-
nesium — 935, calcium — 4990, cuprum — 0,78. High zink content had Cetraria thalli — 8§ mkg/100 g and
Lycopus herb — 0,81 mkg/100 g.

Selenium is a constituent of iodothironindefodinase — enzyme, responsible for peripheral conversion
of T4 into T3 in liver and kidney, and its deficiency is accompanied by deficiency of the above-mentioned
enzyme, and, as a result, incompleteness of iodine exchange. High selenium content has been determined
in Laminaria thalli (0,81 mg/kg), duckweed leaves (0,72 mg/kg) and fresh Feijoa fruit (0,31 mg/kg). In
other types of medicinal raw materials, the selenium content was determined as <0,15 mg/kg, what is
explained by the sensitivity of this method.

For Fucus and Ascophyllum thalli the State Pharmacopoeia of Ukraine gives iodine content in raw
material by the iodometry methods as follows: not less than 0.03 % and not more than 0.2 % of the total
iodine (4,,126.9), on dry raw material base; for Laminaria thalli — not less than 0,1 % of the total iodine
(4, 126.9), on dry raw material base. The results of the obtained experimental data demonstrated that all
thalli of raw materials samples of Laminaria, Fucus and Ascophyllum met the requirements of the nor-
mative documentation. According to table 1 data, by the titration analysis results, the highest iodine con-
tent has been determined for representatives of brown algae — Laminaria (0,11 %) and Fucus (0,05 %), and
also representatives of fresh water reservoirs — Lemna (duckweed) (0,028 %). Among geophytes the
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tendency of iodine contents (%) is the following: Feijoa fruit (0,037) > Feijoa leaves (0,024) > Centraria
thalli (0,023) > Xanthium herb (0,019) > Lycopus herb (0,016) > Genista herb (0,013).

Determination of the macro- and microelemental composition in the plant substances is a logical
continue of the investigation concerned with the mineral composition determination in crude plant
materials, and is necessary for getting more complete information as for the composition and effect of the
obtained plant substances in cases of thyroid gland diseases. Spectral analysis of macro- and micro-
elements in the tested substances has shown the following tendency: potassium > sodium > magnesium >
> phosphorus > silicium > aluminium > mangan > ferum > zinc > cuprum (downward quantitative
content) (table 2).

Table 2 — The results of determination of mineral substances content
in plant substances

Content, mkg/100g

Se, 1

Fe Si P Al | Mn | Mg Pb Ni Mo Ca Cu Zn Na K mkg/l | mkg/ml

Water extract of Laminaria
096 | 0,60 | 6,00 0,60/0.30] 54,00 <0,03 | <0,03 k0,03 | 36,00 | <0,01|<0,01]72,00 360,00 | <3,0 | 183+15

30 % tincture of Laminaria

0,02 | 5540 | 3,50 |0,14]0,04] 45,00 | <0,03 | <0,03 | <0,03 | 137,00 | 0,07 | 0,11 [190,00] 670,00 <3.0| 75+6
50 % tincture of Laminaria
0,03 | 77,30 | 2,90 |0,29/0,06 | 87,00 | <0,03 | <0,03 | <0,03 | 145,00 | 0,09 | 0,14 [230,00] 870,00 <3,0 | 73+7

5 % tincture of Laminaria

5.40 | 270,00] 37,80 |0,27] 0,13 [162,00] <0,03 | <0,03 | <0,03 | 324,00 | 0,03 | 0.54 [432,00] 270,00 ] 3.80 | 69+6
10 % tincture of Laminaria
0,04 | 0.40 [40,000,04]0,02]180,00] <0,03 | <0,03 | <0,03 | 120,00 | 0,02 | <0,01 |240,00] 120,00 | 6,60 | 1309

Water extract of Lemna

1,00 | 10,40 [11,70]0.78[ 1,90 11,70 | 0,08 | 0.08 | <0.03 | 19,50 | 0,01 | 0,03 [23,00]117,00]<3,0 [46+05
30 % tincture of Lemna

024 | 27,20 | 3,40 |0,03[0.34] 102 | <0,03 | 0,03 | <0,03 | 340 | 0,05 | 0,02 | 17,00 | 36,00 | <3,0 | 1,520.3
50 % tincture of Lemna

092 ] 3.70 | 7.80 |0,14] 1.80] 207 | <0,03 | 0,05 | <0,03 | 9.20 | 0,04 [<0,01] 27,00 | 138,00 [14,00] 2,507
Water extract of Fucus

0,70 | 35,00 | 490 [0,07]0,17] 21,00 <0,03 | <0,03 | <0,03 | 68,00 | 0.13 | 8,00 | 21,00 | 170,00 [40,00| 1041
30 % tincture of Fucus

1,70 | 33,60 | 5.60 [2.80[0,03] 1680 0,05 | 003 | <0.03 | 2800 | 0,02 | 0,03 [4500]16800] <3.0] 742
50 % tincture of Fucus

0,03 | 5.50 | 340 [0,02/0.34]2070] <0,03 | 0,03 | <0,03 | 1720 | 0,03 [<0,01 41,00 | 185,00] <3,0| s5=2

Water extract of Genista

0,19 | 7.60 | 4,70 [0,19]0,09] 5,70 | <0,03 | 0,04 | <0,03 | 1520 [<0,01] 0,02 | 9.50 | 57.00 [ <3,0 [ 0,602
30 % tincture of Genista
0,05 | 500 | 4,10 |0,01]0.24] 7.20 | <0,03 | <0,03 | <0,03 | 12,00 | 0,012 | <0,01 | 2,40 | 48,00 | <3,0 | 1.320.5

50 % tincture of Genista

1,35 | 24,0 | 5,10 [1.20[0,15] 18,00 ] <0,03 | <0,03 | <0,03 | 24,00 | 0,15 | 030 | 15,00 150,00 <3,0 [ 0.40.1
Water extract of Lycopus
023 | 7.70 | 5,80 |0,14]0,01] 870 | <0,03 | 0,03 | <0,03 | 1740 | 0,01 | 0,03 | 8,70 | 85,00 | <3,0 | 0,620.1
30 % tincture of Lycopus HacToi#ka BOBKOHOTY
0.18 | 5.90 | 630 |0,01]0,04] 11,00 <0,03 | <0,03 | <0,03 | 22.20 | 0,09 | 0,02 | 7.40 | 110,00] <3,0 [ 0.420.1
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Continue. Table 2

50 % tincture of Lycopus
2,00 1,10]13.20 | <0,03 | 0,11 [ <0,03 | 17.60 | 0,06 | 022
Water extract of Cetraria
1,00] 0,65 ] 3,90 | <0,03 | <0,03 | <0,03 | 1040 [<0,01] 0,65 | 6,50 | 39,00 | <3,0 [ 1.8202
30 % tincture or Centraria
0,18 0,03 | 1.50 | <0,03 | <0,03 | <0,03 | 3,60 [<0.01] 0,06 | 090 [ 9,00 [<3,0 | 11203
50 % tincture of Centraria
1,00 0,50 3,00 | <0,03 | <0,03 | <0,03 | 7.00 [<001] 050 | 1.50 | 30,00 | <3,0 [2.5+02
Water extract of Feijoa leaves
0,09]0,09| 540 | <0,03 | <0,03 | <0,03 | 1440 [<0.01] 0,18 | 1,80 | 90,00 | <3,0 | 3.5+04
30 % tincture of Feijoa leaves
0,05[0,06| 4,70 | <0,03 | <0,03 | <0,03 | 10,00 |<0.01] 0,11 | 140 |110,00] <3,0 | 1.520.2
50 % tincture of Feijoa leaves
0,080,07] 3,90 | <0,03 | <0,03 | <0,03 | 12,80 [<0.01] 0,15 | 1,60 [100,00] <3,0 | 0.940.3
Water extract of Feijoa fruit
0,04[0,03 | 3,60 | <0.03 | <0,03 | <0,03 | 240 | 0,09 | 0,01
30 % tincture of Feijoa fruit
20 | <0,03 | <0,03 | <0,03 | 330 [<0.01]<001] 1,80 | 12,00 [ <3,0 [ 1.3+03
50 % tincture of Feijoa fruit
0,03 | 5,00 | 1,00 <0,01]0,01] 5,00 | <0,03 | <0,03 | <0,03 | 10,0 [<0,01]<0,01] 5.00 | 40,00 [ 3,0 ] 1.520.2

1,1

11,00 | 88,00 | <3,0 [ 0.4+0.1

1540 | 6,10

0,52 | 10,40 | 2,20

0,03 | 2,10 | 1,00

030 | 6,00 | 1,70

0.18 | 1440 | 1,80

0,10 | 1230 | 1,50

0.16 | 15,00 | 130

0,06 | 1920 | 0,84 1.20 | 36,00 | <3,0 | 1.5+0.3

—_

0,01 | 3,00 | 040 0,01/<0,01]

Co0<0.003; Cd <0,001; As <0,001; Hg <0,001; Sr <0,1.

The biggest selenium content (mkg/l) was characteristic for Fucus extract (40) and 50 % Lemna
(duckweed) tincture (14). It is interesting to note that the iodine:selenium ration in the tested samples was
1:4(5), that can stipulate the similar mechanism of the influence for thyroid gland. Among the tested
samples high iodine and selenium content had simultaneously Laminaria samples — 5% tincture (3.8), 10%
tincture (6,6). Though the iodine:selenium ratio had different character and was 18(19):1. In other types of
medicinal crude materials the selenium content was determined as <3,0 mkg/l, that is explained by the
sensitivity of this method.

Samples of Laminaria, Fucus, Feijoa and Lemna were characterized by the highest iodine content.
The maximum iodine content had water extracts, when ethyl alcohol concentration was increased,
significant increase iodine content didn’t take place (table 2).

Among other mineral substances, that have great importance for normal functioning of thyroid gland
high cuprum content (mkg/100 g) is characteristic for 50 % Lycopus tincture (0,055) and Genista (0,15),
30 % (0,05) and 50 % tinctures of Lemna (0,04), tinctures of Laminaria and Fucus, water extracts of
Feijoa fruit (0,09).

Zinc has been determined in almost all plant substances. The highest content (mkg/100 g) had water
fucus extract (8,0), also it is necessary to note water Cetraria extract (0,65) and 5 % Laminaria tincture
(0,54). High ferum content (mkg/100 g) was characteristic for 5 % Laminaria tincture (5,4), 30 % Fucus
tincture (1,7), 50 % Genitsa tincture (1,35), 50 % Lycopus tincture (1,1).

Samples do not have significant changes by quantitative mangan content. The highest content
(mkg/100 g) was characteristic for Lemna extracts — water extract (1,9), 30 % tincture (0,34), 50 %
tincture (1,8), 50 % Fucus extract (0,34), 30 % Genista tincture (0,24), and Cetraria water extract (0,65).

Laminaria samples (mkg/100 g) — 5 % tincture (324), 10 % tincture (120), 30 % tincture (137), 50 %
tincture (145) were characterized by the highest calcium content.

Conclusion. The results of experimental studies of determination of macro- and microelement
content in raw material of medicinal plants and their extracts, which are used in thyroid gland diseases
have been presented in the article. The presence of 15 macro- and microelements has been determined by
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spectral analysis; which contained in their composition silicium, mangan, magnesium, calcium, sodium
and potassium in comparatively large quantities; iodine and selenium content has been determined. The
representatives of brown algae — Laminaria (0,11 %) and Fucus (0,05 %), and also the representative of
fresh water reservoirs — Lemna (0,028 %) were characterized by highest iodine content. Samples of
laminaria, fucus, feijoa and Lemna were characterized by the highest iodine content. Water extracts had
maximum iodine content, significant increasing of iodine content has not been noticed at ethyl alcohol
concentration increasing. High selenium content has been determined in Lamanaria thalli (0,81 mg/kg),
Lemna leaves (0,72mg/kg) and fresh Feijoa fruit (0,31 mg/kg). The highest selenium content (mkg/l) had
Fucus water extract (40) and 50 % Lemna tincture (14). It is interesting to note that the iodine: selenium
ration in these samples was 1:4(5), that can explain similar mechanism of action on thyroid gland. Among
tested substances high iodine and selenium content simultaneously had laminaria samples — 5 % tincture
(3,8), 10 % tincture (6,6). Though iodine:selenium ratio had another character and made 18(19):1.

Therefore, it is reasonable to take into account the pharmacotherapeutic potential of the vitally
important microelements of medicinal plants for development of herbal medicine with predetermined
medicinal effects for correction of thyroid gland diseases and microelementosis.

H. H. BnannanOBal, B. A. I‘eoprmmul, E. B. CaBenbeBa®

'HanuoHsansHelii GapManeBTHIecKuii yHUBEpCHTET, XapbKoB, YKpanHa,
X apbKOBCKHIi HAIMOHAIBHBINH MEHIMHCKH YHUBEPCHTET, XapbKoB, YKpanHa

AHAJIN3 ®PAPMAKOTEPAINIEBTUYECKOI'O JIEMCTBUSI MUHEPAJIBHBIX BEIIIECTB
JEKAPCTBEHHBIX PACTEHUW, MIPUMEHSIOIUXCSI IPA 3ABOJIEBAHUSX
IATOBUIHOMU KEJIE3bI

AnHOTauusn. 3a6oseBanus mMUTOBUAHON kene3nl (I11[3) oTHOCATCS K OHUM M3 HanboJiee pacIpOCTPaHEHHBIX,
COIPOBOXKIAIOTCSA W3MEHEHHEM T'OPMOHAIBHOTO (DOHA BCEro OpraHu3Ma M MPUBOAAT K HAPYIICHHUIO KU3HEHHO BaXK-
HBIX IIPOLIECCOB B JIPYTMX OpraHax, TO €CTh INPOBOLMPYIOT BO3HUKHOBEHHE COIYTCTBYMOLIMX 3aboseBaHuid. Cpenn
OCHOBHBIX IIPUYMH 3a00JI€BaHUN IMUTOBHIHOM JKEJe3bl BBLIENSIOT NCHUXOJOTMYECKHEe W SMOLMOHAJbHBIE TIepe-
IpYy3KH; HENPaBHIbHOE M HeCOAJaHCUPOBAHHOE IHUTAHUE, B PE3YJIbTATE YE€ro B OPraHW3Me BO3HUKAET NEQULUT MH-
HEepaJIbHBIX BEUIECTB M BUTAMHUHOB; PaJIMOAKTHBHYIO OOCTAHOBKY M HEOJIaronpHUsTHYIO 3KOJIOTHYECKYIO CUTYalLHIo;
XpOHHYECKHE 3a001eBaHMs.

YunThIBas Takyl0 BaKHYIO POJIb Makpo- U MHKpPOIJIIEMEHTOB B HOpMalibHOW pabore 1113, HeoOXonMMBIM sIB-
JsieTcsl oAAepKaHne UX (PU3MOJIOTMIECKH HEOOXOIMMOTO COAEp)KaHHUs B OpraHU3Me. VICTOYHHMKOM MHHEpalbHbBIX
BEIIECTB MOTYT OBITH JIGKAPCTBEHHBIE PACTEHUS M CPE/ACTBA, MONydeHHbIE n3 HUX. [loaToMy, 1enpio paboTsl OBIIO
OTIpEIeTICHNE COJEPIKaHNUsI MAKpO- U MHKPOAJIEMEHTHOTO COCTaBa JICKAPCTBEHHBIX PACTCHMI — TpaBa JypHHIIHUKA
OOBIKHOBEHHOT0, JINCThs (elxoa, oAbl (elixoa cBeKHe, CIOSBHIIA LETPapuH HCIAHICKOH, TpaBa 3I03HUKA €BPO-
HEeHCKOro, TpaBa JPOKa KPAaCHIBHOTO, JIUCTEIl PSACKU MajoH, clloeBHIna (yKyca Iy3bIpHaTOrO U CJIOSBHINA JIAMH-
HapuH, KOTOPHIE MPUMEHSIOTCS NpU 3a00J7€BaHUAX LIMTOBUIHOW JKENe3bl, UX BOIHBIX SKCTPakToB H 10 %-HbIX,
30 %-nb1x 1 50 %-HBIX CHUPTOBBIX HACTOEK.

OmnpeneneHre KOJMYECTBEHHOTO COAEP)KaHUS MaKpOo- M MHKPOAJIEMEHTOB IPOBOAMIM METOJOM aTOMHO-
SMHCCHOHHOHU criekTporpaduu. KonmmuecTBeHHOE omnpeseneHne oOuero iojxa MpoBOAMIM METOAaMHU HOJOMETPHUH
(tutpant — 0.01 M pacTBOp HaTpus THOCYIb(ATA) ITOCIIE NPEABAPUTEIHLHOTO CKUTAHUS CHIPBS B IIEIOYHOI cpeze 1o
meronuke 'Y 2.0 T. 3 monorpadus "bypsie Bogopocan”. B pe3ynbraTe NpoBeIGHHOTO CIIEKTPAILHOTO aHAIN3a B
UCCIIEIYeMbIX BHJaX JIEKAPCTBEHHOTO PACTHTEIBLHOTO CHIPbS M MX JKCTPAKTAX yCTAaHOBIEHO Hamuuue 15 mMakpo- u
MHKpPO3JIEMEHTOB. B cpaBHHUTENBPHO OONBIIMX KOJMYECTBAX COACPIKATCSA: CIWIIMIMH, MapraHell, MarHWi, KaJbIWH,
HaTpuii ¥ Kanuid. [Ipu onpeneneHny Ka4eCTBEHHOTO COCTaBa M KOJIMYECTBEHHOTO COJEP KaHHMS MUHEPAIbHBIX BEIe-
CTB HaC MPEXK/Ie BCETO HHTEPECOBAHN IEMEHTHI, HIMEIOIINE NIEPBOOUEPEAHOE 3HaUeHNe TIpH 3a0oneBanusax 113, mpu
neduimre uan aucbanaHce KOTOPBIX MOXKET Hapymartkest (yHKIuoHUpoBanue 113 nnm npyrux BHyTpeHHUX opra-
HOB, a MX NIPUMEHEHHE MOXKET YCTPaHATh HETaTHUBHBIC CHMIITOMaTH4eCKHE INpOosiBIeHWs npu 3adoneBanusx 113
(Fe, Mn, Mg, Ca, Cu, Zn, Se, I). HauGonpuiim cojepxaHueM Hoaa XapaKTepPH30BAIHCh NPEACTABUTEIN OypBIX
Bojopocieit — mamuHapus (0,11 %) u dykyc (0,05 %), a Taxke HpPenCTaBUTEIb MPECHBIX BOIOSMOB — psCKa
(0,028 %). Bricokoe cozmepxanue io/1a ycTaHOBJIEHO B 00Opa3uax JaMuHapuu, ¢pykyca, ¢eiixoa n pscku. Hanbob-
IIee coJepkaHnue Hola MMeNI BOJHbBIE SKCTPAKTHI, IIPH YBEJINYEHUN KOHLEHTPALUH CITUPTa 3THIIOBOTO CYIECTBEH-
HOTO YBEJIMYECHUS COJEP)KaHMs Ho/a He MPOUCX0IuIo. Bricokoe conep)kaHue ceneHa ClleyeT OTMETUTh B CIIOCBH-
max samuHapuu (0,81 mr/kr), smcrene psicku (0,72 mr/kr) m cBexxux mmogax ¢eiixoa (0,31 mr/kr). HanGonbmniee
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coJiepykaHue ceeHa (MKr/a) Obu1o B BOOHBIM dKCTpakTe ¢ykyca (40) m 50 % nHacroiiku psacku (14). HTEpecHBIM
SIBIISIETCS TOT (paKT, YTO COOTHOIICHUE HOM:CENeH B 3TUX 00pasmax coctaBisuio 1:4(5), 4To MOXKET 00yCIOBIMBATH
moxokuit Mexanu3M BiusHUs Ha 11[3. Cpenn nccrmenyempIx cyOCTaHITNI BRICOKOE COAepikaHUe Hoa U ceJIeHa OJTHO-
BpeMEHHO OOHapyXeHO B oOpa3mnax jamuHapuu — 5 % Hactoiike (3,8), 10 % nactoiike (6,6). XOTS COOTHOIICHNE
HoJ:ceneH UMeno Ipyroii xapakrep u coctaBsio 18(19):1.

KuaroueBbie ciaoBa: Laminaria, Fucus, Cetraria islandica (L.) Ach., Lemna minor S.F. Gray, Xanthium stru-
marium L., Genista tinctoria L., Lycopus europaeus L., Feijoa sellowiana Berg., Feijoa sellowiana Berg., koppexius
JeHUIMTa MUHEPATIbHBIX BEIICCTB, 3a00ICBaHMUS IIIUTOBUTHOM JKEJIC3bI.
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