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Abstract. Background. To date, herbal medicine is one of the most promising methods for comprehensive treat-
ment of diffuse and mixed goiter. Under such conditions, it is relevant to use pharmacological preparations based 
on plant materials that would have a wide range of effects on thyroid function. The purpose of the study was to 
evaluate the effectiveness, safety and tolerability of dietary supplements containing L-tyrosine, brown algae extract 
(Phaeophyceae), zinc, copper, and folate, as well as dry extract of roots and rhizomes of white cinquefoil (Potentilla 
alba L.), dry extract of black chokeberry fruits (Aronia melanocarpa), dry extract of flowers and fruits of redhaw 
hawthorn (Crataegus sanguinea), sodium selenite and possibilities of their combination. Materials and methods. 
The study included 147 patients with nodular goiter and different thyroid functional state: 23 with diffuse goiter, eu-
thyroidism; 24 with diffuse goiter, subclinical hypothyroidism; 22 with diffuse goiter, subclinical thyrotoxicosis; 27 with 
nodular goiter, euthyroidism; 25 with nodular goiter, subclinical hypothyroidism, 26 with nodular goiter, subclinical 
thyrotoxicosis. Results. The analysis of the use of herbal medicines showed that dietary supplements containing 
L-tyrosine, brown algae extract (Phaeophyceae), zinc, copper, and folate can be recommended alone or as part 
of a comprehensive treatment for 3 months in patients with endemic and multinodular goiter on the background of 
hypothyroidism and euthyroidism. In nodular goiter with hyperthyroidism and euthyroidism, it will be more effective 
to use herbal remedies with the inclusion of dry extract of roots and rhizomes of white cinquefoil (Potentilla alba L.), 
dry extract of black chokeberry fruits (Aronia melanocarpa), dry extract of flowers and fruits of redhaw hawthorn 
(Crataegus sanguinea), sodium selenite alone or as comprehensive treatment for 6 months. Patients with endemic 
and mixed goiter without thyroid dysfunction are recommended combined therapy with both herbal remedies for 
3 months. Conclusions. The best effect was achieved with the combined use of both phytopreparations: in euthy-
roid patients with diffuse and mixed goiter, thyroid status remained normal, antibody levels were unchanged; they 
presented a significant decrease in volume and a tendency to decrease in the size of thyroid nodules.
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Introduction
Over the past decade, there has been a tendency to in-

crease the number of thyroid gland (TG) diseases, which is 
due to many environmental factors. Among the most impor
tant are iodine deficiency and radiation contamination [1, 2].

Almost the entire territory of Ukraine suffers from iodine 
deficiency. According to the Global Iodine Nutrition Score-
card study, in Ukraine, 382,000 children (80 %) are born 
every year at risk of disorders due to iodine deficiency [3].

Among the causes of nodular goiter, there are primary 
and secondary exogenous iodine deficiency. The second-
ary one occurs when there is an excess of numerous trace 
elements (manganese, sodium fluoride, iron, cobalt) that 

interfere with the absorption of iodine by plants, radiation 
exposure, monotonous diet, vitamin deficiency in food, 
consumption of foods containing goitrogens (thiocyanates), 
a defect in the enzymes involved in the synthesis and meta
bolism of thyroid hormones, genetic predisposition [4, 5]. 
Combined iodine and selenium deficit exacerbates the prob-
lem of iodine deficiency, leading to increased frequency of 
hypertrophic and hyperplastic processes in the thyroid gland, 
autoimmune thyroid diseases, and multinodular goiter [6, 7]. 
Prolonged iodine deficiency also contributes to the develop-
ment of thyroid dysfunction: hypothyroidism and thyroto
xicosis (increased ability of autonomous hyperproduction of 
thyroid hormones by thyroid nodules) [8, 9].
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However, despite the proven multifactorial nature of en-
demic and nodular goiter in regions with iodine deficien-
cy, there are still no unified preventive and rehabilitation 
programs aimed at eliminating all unfavorable factors that 
lead to the formation and progression of goiter. According 
to the current protocols, the following drugs, first of all, are 
prescribed: potassium iodide, which is not always effective, 
especially in the case of a combination of several unfavo
rable factors [10–12]. Under such conditions, the relevance 
of pharmacological preparations based on plant materials 
that would have a wide range of effects on thyroid function. 
According to the WHO, 80 % of people around the world use 
medicinal herbs for various purposes [13–17].

One of the most available today in the literature is infor-
mation on the spectrum of therapeutic properties of white 
cinquefoil [18] (Potentilla alba L.), which has found a place 
in the complex treatment of patients with diffuse toxic goi-
ter, hypothyroidism, diffuse and nodular goiter. The un-
derground part of Potentilla alba L. (rhizomes with roots) 
contains carbohydrates (starch), iridoids, saponins, phenol-
carboxylic acids, flavonoids (quercetin), tannins (gallotan-
nin) up to 17 % in the flowering phase. The aerial part con-
tains iridoids, saponins, phenolcarboxylic acids, flavonoids 
(rutin), tannins up to 6 %. The leaves contain phenolcarbo
xylic acids, flavonoids (quercetin, kaempferol, cyanidin). 
Rhizomes and roots of white cinquefoil (Potentilla alba) 
contain flavonoids, macro-iridoids, saponins, carbohydrates, 
phenolcarboxylic acids, tannins, most of which have signifi-
cant antioxidant properties that help reduce the levels of per-
oxide radicals, hydroxyl radicals, and phospholipid degrada-
tion, as well as anti-inflammatory properties, antimutagenic 
and immunomodulatory, antitumor, membrane stabilizing, 
and thyroprotective properties. The plant also accumulates 
microelements (iodine, magnesium, copper, selenium, zinc, 
cobalt, iron, aluminum, and silicon) in physiological doses, 
which are molecular iodine synergists [19–21].

The literature contains data on the effectiveness of her
bal remedies in the complex treatment of hypothyroidism, 
which include white cinquefoil, dry extract of Baikal skull-
cap (Scutellaria baicalensis Georgi), dry extract of roseroot 
(Rhodiola rosea L.), in other publications, a combination of 
cinquefoil with selenium and zinc [17].

Given the above, it was important to study the effec-
tiveness and the possibility of using the capsules contains 
300 mg of dry extract of roots and rhizomes of cinquefoil 
(Potentilla alba), 39.9 mg of dry extract of chokeberry fruits 
(Aronia melanocarpa), 30 mg of dry extract of flowers and 
fruits of redhaw hawthorn (Crataegus sanguinea), 0.1 mg of 
sodium selenite (Natrii selenis) in the form of dry powder, 
and capsules, which contains 300 mg of L-tyrosine, brown 
algae extract (Phaeophyceae) (which corresponds to 50 µg 
of iodine), 25 mg of zinc oxide, 2 mg of copper gluconate, 
folate, which corresponds to 25 of 40 µg folic acid and their 
combination in case of thyroid pathology.

The fruits of black chokeberry (Aronia melanocarpa) 
contain anthocyanins, flavonoids, organic acids, vitamins C, 
E, PP, carotenoids, sugars, tannins, vitamin B2, folic acid, 
and trace elements (fluorine, iodine, copper, and iron), con-
tribute to stabilization of the endocrine glands, restore thy-
roid function, and reduce blood sugar and cholesterol levels.

Flowers of redhaw hawthorn (Crataegus sanguinea) 
contain hyperoside, quercetin, vitexin, saponarethin, orien
tin, amines (choline, acetylcholine, and trimethylamine), 
ascorbic acid (18–100 mg%), B-carotene (0.4–2.7 mg%), 
vitamin K, and phenolic compounds.

Fruits and flowers of redhaw hawthorn improve metabo-
lism, promote weight loss, tone the heart muscle, reduce the 
excitability of the central nervous system, increase blood sup-
ply to the coronary vessels of the heart and brain, eliminate 
arrhythmia and tachycardia, improve sleep and well-being, 
normalize blood pressure, and also remove heavy metal salts 
from the body, lower cholesterol, increase the body’s resis-
tance to the effects of unfavorable factors [22].

Selenium is a component of protein compounds named 
selenoproteins: glutathione peroxidase, deiodinase, thiore-
doxin reductase, which ensure adequate functioning of the 
thyroid gland, it participates in the secretion and metabolism 
of thyroid hormones, activates the conversion of thyroxine 
into triiodothyronine; promotes optimal functioning of the 
immune system, free radical scavenging, and has antitumor 
properties [17].

L-tyrosine is an amino acid that is part of the active 
centers of some enzymes. Also, residues of this amino acid 
in proteins can be substrates for enzymes that perform 
post-translational modification, for example protein kinases. 
For the construction of thyroid hormones, not only iodine 
but also other trace elements (selenium, iron, zinc, copper, 
and calcium) and the amino acid, L-tyrosine.

According to recent studies, tyrosine, in addition to the 
synthesis of thyroid hormones, is involved in the synthesis 
of several substances important for the human body, such 
as norepinephrine and adrenaline, dopamine and melanin. 
Scientific studies have shown that tyrosine supplementation 
can reduce the effects of stress and fatigue on cognitive per-
formance in work environments characterized by psychoso-
cial and physical stress [23, 24].

In addition to L-tyrosine, it contains brown algae extract 
(which corresponds to 50 μg of iodine), zinc, copper, and 
folate, which are components of the synthesis of one of the 
most important thyroid proteins, thyroglobulin.

The purpose of the study was to evaluate the effective-
ness, safety and tolerability of dietary supplements containing 
L-tyrosine, brown algae extract (Phaeophyceae), zinc, cop-
per, and folate, as well as dry extract of roots and rhizomes 
of white cinquefoil (Potentilla alba L.), dry extract of black 
chokeberry fruits (Aronia melanocarpa), dry extract of flo
wers and fruits of redhaw hawthorn (Crataegus sanguinea), 
sodium selenite and possibilities of their combination.

Materials and methods
The study included 147 patients with nodular goiter with 

different thyroid functional state (23 with diffuse goiter, 
euthyroidism; 24 with diffuse goiter, subclinical hypothyroi
dism; 22 with diffuse goiter, subclinical thyrotoxicosis; 
27 with nodular goiter, euthyroidism; 25 with nodular goiter, 
subclinical hypothyroidism, 26 with nodular goiter, subclini
cal thyrotoxicosis).

The mean age of the patients was 43.24 ± 2.19 years 
(20 to 72 years). All patients underwent an ultrasound exa
mination (US) on a Canon Aplio a550-AEE 197297 scanner 
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(Japan). During the ultrasound, we evaluated the volume of 
the thyroid gland, the presence and size of nodules and the 
dynamics of these parameters in 3 months to analyze the 
effectiveness of the therapy. The study included patients with 
thyroid nodules who were not recommended the FNAB of 
nodules (THIRADS 2).

All patients underwent a study of the thyroid hormonal 
status: free thyroxine (T4), free triiodothyronine (T3), thy-
roid-stimulating hormone (TSH), antibodies to thyroglo
bulin (Tg-Ab), antibodies to thyroid peroxidase (TPO-Ab).

According to the developed study design, patients with 
diffuse and mixed goiter in euthyroidism received a com-
bination of herbal remedies containing L-tyrosine, brown 
algae extract (Phaeophyceae), zinc, copper, and folate, as 
well as dry extract of roots and rhizomes of white cinquefoil 
(Potentilla alba L.), dry extract of black chokeberry fruits 
(Aronia melanocarpa), dry extract of flowers and fruits of 
redhaw hawthorn (Crataegus sanguinea), and sodium sele-
nite; patients with diffuse and multinodular goiter, subclini-
cal thyrotoxicosis received a dry extract of roots and rhizomes 
of white cinquefoil (Potentilla alba L.), dry extract of black 
chokeberry fruits (Aronia melanocarpa), dry extract of flo
wers and fruits of redhaw hawthorn (Crataegus sanguinea), 
and sodium selenite; patients with diffuse and multinodular 
goiter, subclinical hypothyroidism received a phytoprepa-
ration with the inclusion of L-tyrosine, an extract of brown 
algae (Phaeophyceae), zinc, copper, and folate. Observations 
of the above parameters were performed before treatment 
and after 3 months.

The work is part of the research of the Department of 
Endocrinology of the IFNMU on the topic “Scientific sub-
stantiation and improvement of diagnosis and treatment of 
endocrinopathies based on the study of priority etiopathoge-
netic factors and comorbidities”. State registration number: 
0120U105103.

Results
Under the influence of the treatment, there were changes 

in clinical symptoms in all study groups. In patients with 
subclinical thyrotoxicosis on the background of both nodular 
and mixed goiter who received a phytopreparation containing 
a dry extract of the roots and rhizomes of white cinquefoil 
(Potentilla alba L.), dry extract of the fruits of black choke-
berry (Aronia melanocarpa), dry extract of flowers and fruits 
of redhaw hawthorn (Crataegus sanguinea), and sodium 
selenite, got improved emotional state, normalized sleep, 
reduced tremors and sweating. Levels of TSH, T3, T4 corre-
sponded to euthyroidism in 3 months. When comparing the 
results of ultrasonography of the thyroid gland, we revealed a 
significant decrease in thyroid volume from 20.95 ± 3.11 cm3 
to 15.55 ± 2.92 cm3 (p < 0.05) in patients with multinodu-
lar goiter, and from 22.95 ± 2.15 cm3 to 17.05 ± 1.65 cm3 
(p < 0.05). It should be noted that the size of the thyroid 
focal lesions did not change significantly over 3 months of 
observation.

Thus, the use of a phytopreparation containing a dry ex-
tract of the roots and rhizomes of white cinquefoil (Potentilla 
alba L.), dry extract of the black chokeberry fruit (Aronia 
melanogaster), dry extract of flowers and fruits of redhaw 
hawthorn (Crataegus sanguinea), and sodium selenite in 

patients with multinodular goiter, and subclinical thyrotoxi-
cosis, helps to improve subjective well-being, normalize TSH 
levels and reduce goiter size.

Our data on the effectiveness of the herbal preparation, 
which contains a dry extract of the roots and rhizomes of 
white cinquefoil, are consistent with studies conducted in 
Ukraine [15, 17].

Patients with diffuse and mixed goiter with subclinical 
hypothyroidism received a dietary supplement containing 
L-tyrosine, an extract of brown algae (Phaeophyceae), zinc, 
copper, and folate for 3 months. After 3 months, 95.9 % of 
patients reported improvement in general condition: de-
creased fatigue, lethargy, drowsiness, facial swelling, hair 
loss, improved skin condition, which is likely due to im-
provement of thyroid status. Thus, in 91.7 % of patients with 
diffuse goiter and subclinical hypothyroidism and 92.0 % 
of patients with multinodular goiter, respectively, achieved 
euthyroidism, which proves the effectiveness of the use of 
this complex in hypothyroidism. When analyzing the dy-
namics of thyroid ultrasound parameters, the tendency to 
decrease the volume of the thyroid gland in patients of both 
groups was established: 21.15 ± 3.02 cm3 to 18.69 ± 2.92 cm3 
(p > 0.05) in patients with multinodular goiter, and with 
23.56 ± 2.25 cm3 to 21.25 ± 1.55 cm3 (p > 0.05). The size of 
focal thyroid masses also did not change significantly. In 
our opinion, for better and faster reduction of goiter size, 
it is recommended to enhance the effect of dietary supple-
mentation with the inclusion of L-tyrosine, an extract of 
brown algae (Phaeophyceae), zinc, copper, and folate with 
an additional prescription of a phytopreparation containing 
a dry extract of roots and rhizomes of white cinquefoil (Po-
tentilla alba L.), dry extract of the fruit of black chokeberry 
(Aronia melanocarpa), dry extract of flowers and fruits 
of redhaw hawthorn (Crataegus sanguinea), and sodium 
selenite in this cohort of patients, which may be the target 
for further research.

Discussion
In our opinion, the results obtained in the groups of pa-

tients who took complex therapy with the inclusion of phyto-
preparations for 3 months. In patients with both diffuse and 
multinodular goiter who were in euthyroidism, got subjec-
tively reduced feeling of pressure, compression in the thyroid 
area, and improved well-being. Indicators of thyroid status 
and antibody levels did not change, which allows the use of 
these herbal remedies in patients with autoimmune thyroidi
tis. Compared to the pre-treatment values, a significant de-
crease in thyroid volume was observed: from 21.85 ± 2.71 cm3 
to 15.85 ± 2.95 cm3 (p < 0.05) in patients with diffuse goiter 
and from 22.18 ± 2.93 cm3 to 16.15 ± 2.95 cm3 (p < 0.05) in 
patients with multinodular goiter. It should also be noted that 
after treatment in 58 % of patients, the echographic structure 
of the thyroid tissue improved and a tendency of reducing the 
size of the nodules was observed. Therefore, in our opinion, 
the patients should be recommended to continue taking the 
dry extract of the roots and rhizomes of white cinquefoil (Po-
tentilla alba L.), dry extract of black chokeberry fruit (Aronia 
melanocarpa), dry extract of flowers and fruits of redhaw 
hawthorn (Crataegus sanguinea), and sodium selenite for 
up to 6 months.
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Thus, combined therapy with herbal medicines in pa-
tients with diffuse and multinodular goiter who were in 
euthyroidism, subjectively improves the condition of pa-
tients, helps to maintain the balance of thyroid hormones, 
reduces the size of thyroid nodules.

It should be noted that none of the patients had intole
rance, side effects, or allergic reactions to the studied phyto-
preparations during the study.

Thus, we have tested and proved the effectiveness and 
safety of the use of phytopreparations containing L-tyrosine, 
extract of brown algae (Phaeophyceae), zinc, copper, and 
folate, as well as dry extract of roots and rhizomes of white 
cinquefoil (Potentilla alba L.), dry extract of black choke-
berry fruits (Aronia melanocarpa), dry extract of flowers and 
fruits of redhaw hawthorn (Crataegus sanguinea), sodium 
selenite, and their combination.

Conclusions
Based on our research, it has been shown that phytoprepa-

rations can be used in the following treatment regimens: a 
dietary supplement containing L-tyrosine, an extract of brown 
algae (Phaeophyceae), zinc, copper, and folate is recommen
ded as a monotherapy for 3 months for patients with endemic 
and multinodular goiter with hypothyroidism and euthyroi
dism. A complex herbal preparation containing dry extract of 
roots and rhizomes of white cinquefoil (Potentilla alba L.), 
dry extract of black chokeberry fruits (Aronia melanocarpa), 
dry extract of flowers and fruits of redhaw hawthorn (Cra-
taegus sanguinea), and sodium selenite is recommended as 
monotherapy for 6 months for patients with endemic and 
multinodular goiter with thyroid hyperfunction and euthyroi
dism. Patients with endemic and multinodular goiter without 
thyroid dysfunction are recommended combined treatment 
for 3 months and continued use of the herbal medicine with a 
rational ratio of white cinquefoil rhizomes (Potentilla alba L.), 
dry extract of black chokeberry fruits (Aronia melanocarpa), 
dry extract of flowers and fruits of redhaw hawthorn (Cratae-
gus sanguinea), and sodium selenite for up to 6 months.
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Ефективність застосування фітотерапії та мінералів  
при лікуванні дисфункцій щитоподібної залози

Резюме. Актуальність. На сьогодні фітотерапія є одним із 
перспективних методів комплексного лікування тиреоїдних 
дисфункцій. За таких умов актуальним є застосування фар-
макологічних препаратів на основі рослинної сировини, які 
б мали широкий спектр впливу на функцію щитоподібної 
залози. Мета: оцінка ефективності, безпеки й переносимості 
добавок, що містять L-тирозин, екстракт бурих водоростей 
(Phaeophyceae), цинк, мідь і фолат, а також сухий екстракт 
коренів і кореневищ перстачу білого (Potentilla alba L.), сухий 
екстракт плодів чорноплідної горобини (Aronia melanocarpa), 
сухий екстракт квітів і плодів глоду криваво-червоного 
(Crataegus sanguinea), селеніт натрію, та можливості їхньої 
комбінації. Матеріали та методи. У дослідженні взяли участь 
147 пацієнтів із вузловим зобом та різним функціональним 
станом щитоподібної залози: 23 — із дифузним зобом, еути
реозом; 24 — із дифузним зобом, субклінічним гіпотирео
зом; 22 — із дифузним зобом, субклінічним тиреотоксико-
зом; 27 — із вузловим зобом, еутиреозом; 25 — із вузловим 
зобом, субклінічним гіпотиреозом, 26 — із вузловим зобом, 
субклінічним тиреотоксикозом. Результати. Аналіз застосу-
вання рослинних препаратів показав, що добавки, які містять 
L-тирозин, екстракт бурих водоростей (Phaeophyceae), цинк, 

мідь та фолат, можуть бути рекомендовані як монотерапія 
або в складі комплексного лікування протягом трьох місяців 
у пацієнтів з ендемічним і багатовузловим зобом на тлі гіпо-
тиреозу й еутиреозу. При вузловому зобі з гіпертиреозом та 
еутиреозом більш ефективно використовувати фітопрепарати 
з включенням сухого екстракту коренів та кореневищ перстачу 
білого (Potentilla alba L.), сухого екстракту плодів чорноплід-
ної горобини (Aronia melanocarpa), сухого екстракту квітів та 
плодів глоду криваво-червоного (Crataegus sanguinea), селеніту 
натрію як монотерапію або комплексне лікування протягом 
шести місяців. Пацієнтам з ендемічним та багатовузловим 
зобом без порушення функції щитоподібної залози рекомен-
дується комбінована терапія обома фітопрепаратами протягом 
трьох місяців. Висновки. Найкращий ефект був досягнутий при 
комбінованому застосуванні обох фітопрепаратів: у пацієнтів 
із дифузним та багатовузловим зобом, які перебували в стані 
еутиреозу, показники тиреоїдного статусу залишались у нор-
мі, рівні антитіл не змінювались, спостерігалося вірогідне 
зменшення об’єму і тенденція до зменшення розмірів вузлів 
щитоподібної залози.
Ключові слова: щитоподібна залоза; гіпотиреоз; тиреотокси-
коз; вузловий зоб; лікування; фітотерапія
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