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DEVELOPMENT OF A DIETARY SUPPLEMENT
FOR IMPROVING THE COGNITIVE FUNCTIONS
AND LOWERING THE HOMOCYSTEINE LEVELS

Introduction. Hyperhomocysteinemia is a dangerous metabolic disorder that leads to a number of diseases.

Problem Statement. Urgent task is to develop pharmaceutical product for lowering the homocysteine levels
without causing side effects.

Purpose. To develop the dietary supplement for reducing high homocysteine levels, which has a minimum
content of components that may cause side effects; to test the supplement effect on the cognitive abilities of ani-
mals and to commercialize the product.

Materials and Methods. The developed dietary supplement Alfacognitin contains vitamins B6, B9, B12, C,
and choline. For modelling experimental hyperhomocysteinemia in rats, the animals are kept on a diet rich in
L-methionine. Blood homocysteine concentrations are determined by the ion exchange liquid column chromato-
graphy method with the use of an automatic amino acid analyzer. The behavioral responses and cognitive abilities
of the rats have been studied with the use of behavioral tests (open field test, fear conditioning test, and social
interaction test). The production of Alfacognitin dietary supplement has been launched with Nutrimed Ltd. (Kyiv).

Results. Alfacognitin has been shown to reduce homocysteine levels, to improve cognitive abilities, social in-
teraction and communication skills, and to compensate functional memory and learning disorders in animals with
hyperhomocysteinemia. Specifications for the dietary supplement have been approved, a pilot technology for
obtaining the capsule form of the drug has been developed, and an experimental batch has been manufactured.
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Conclusions. Alfacognitin may reduce the homocysteine levels. Therefore, it may be used to normalize the
Junctional state of the cardiovascular and neroous systems in patients with hyperhomocysteinemia, as well as to
improve the cognitive functions, in particular in patients after COVID-19.

Keywords: hyperhomocysteinemia, dietary supplement, vitamins B, vitamin C, choline, cardiovascular disea-

ses, cognitive functions, and COVID-19.

Hyperhomocysteinemia (or homocysteinemia) is
a pathological condition characterized by a signi-
ficant increase in homocysteine levels in human
blood (more than 15 umol/1). It may lead to dange-
rous cardiovascular diseases (chronic heart failure,
stroke, migraine, thrombophilia, blood fetoplacen-
tal disorders) and severe disorders of the central
nervous system (neuropsychiatric disorders, neu-
rodegenerative diseases, including multiple scle-
rosis, Alzheimer’s and Parkinson’s disease) [1].
Homocysteine is a representative of the so-
called aproteinogenic amino acids that are not
part of proteins and are contained in the cyto-
plasm of cells and intercellular substance. This
amino acid is formed in the S-adenosyl-L-methio-
nine cycle as a result of degradation of methio-
nine that is an essential proteinogenic amino acid
entering the human body mainly from products
of animal origin and may be regenerated from ho-
mocysteine [2]. Homocysteine is toxic to vascu-
lar endothelial cells. Under normal conditions, ho-
mocysteine does not harm the body because it is
rapidly metabolized by enzymes that require B vi-
tamins for catalytic activity, namely B6 (pyrido-
xine), B9 (folic acid), and B12 (cyanocobalamin).
When metabolism is impaired, excess homocys-
teine is oxidized to form large amounts of free
radicals that damage vascular endothelial cells,
which contributes to the formation of atheroscle-
rotic plaques, the narrowing of vascular lumen,
thrombosis or rupture of blood vessels [3].
Therefore, the development of new medical
products and dietary supplements for reducing
the homocysteine levels in the body without cau-
sing side effects, is an urgent task. The existing
dietary supplements for reducing homocysteine
levels usually contain vitamins B6 (or pyridoxal-
5-phosphate), B9 (or L-5-methyltetrahydrofo-
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late), B12 (or methylcobalamin), and sometimes
B1 (thiamine), B2 (riboflavin), and calcium salts.
The dosage of the main components of the supp-
lements varies widely: B6 (2.5—100 mg), B9 (0.4—
8.5 mg), B12 (0.5—5 mg), with the maximum do-
ses of vitamins exceeding the reference daily in-
take (RDI) for a person tens or even thousands
times. This gives rise to concern because high do-
ses of some vitamins may cause side effects. Thus,
several studies have confirmed that the consump-
tion of high doses of vitamin B9 by women du-
ring pregnancy increases the risk of asthma in
newborns [4, 5].

The spread of hyperhomocysteinemia is faci-
litated by factors such as sedentary lifestyle,
smoking, abuse of coffee and alcohol, administra-
tion of a number of drugs (nitrous oxide, anticon-
vulsants, methotrexate, metformin, euphylline,
etc.), certain diseases (leukemia, diabetes, renal
and thyroid dysfunction), as well as hereditary
mutations in the genes of synthesis and catabo-
lism of homocysteine [1]. The most common ge-
netic cause of hyperhomocysteinemia is C677T
mutation in the 5,10-methylenetetrahydrofolic
acid reductase (MTHFR) gene, which leads to
decreased activity of this enzyme, and, in the case
of insufficient folic acid intake, to decreased le-
vels of 5-methyltetratenehydrofolate and accu-
mulation of homocysteine to toxic levels [6].

Recently, it has been shown that high levels of
homocysteine or the presence of C677T MTHFR
genetic polymorphism may be used as a prognos-
tic marker of severe COVID-19 [7, 8]. It is sug-
gested that timely adjustment of the diet and the
use of supplements that help reduce homocystei-
ne levels may facilitate the course of this disease
[9]. Tt is likely that the normalization of homo-
cysteine levels may also help overcome the effects
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of the so-called long-term COVID-19, when even
3—4 months after discharge from hospital, 60%
of patients have neurological and long-term cog-
nitive complications [10].

Therefore, the purpose of this research is to de-
velop a dietary supplement for reducing the level
of homocysteine with a minimum content of com-
ponents that may cause side effects and may be
used for the prevention and treatment of cardio-
vascular, cerebrovascular, neurodegenerative and
other diseases; to study whether the developed
supplement affects the cognitive abilities of ani-
mals, and to launch its production.

Developed Alfacognitin dietary supplement
contains 3 mg vitamin B6, 400 pg vitamin B9, 5 pug
vitamin B12, 300 mg choline, 50 mg vitamin C, as
well as excipients: microcrystalline cellulose, cal-
cium stearate, amorphous silicon dioxide (orisil)
and maltodextrin.

The research has been conducted in complian-
ce with the rules of the European Convention for
the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes, the
Rules of Performance of Experimental Animals
approved by the Ministry of Healthcare of Ukrai-
ne and the Law of Ukraine on the Protection of Ani-
mals from Cruelty (No. 3447-1V dated 13.02.2020).

The experimental animals (adult male Wistar
rats weighing 230—250 g) are divided into 4 groups
(7 animals in each): the reference group (1); the
animals taking Alfacognitin (2); the animals ta-
king the L-methionine diet (with elevated homo-
cysteine levels) (3); the animals taking the L-me-
thionine diet and Alfacognitin (4). To simulate
experimental hyperhomocysteinemia, L-methio-
nine (from which homocysteine is formed in the
body) was administered to rats for 50 days. L-me-
thionine is dissolved in drinking water at a con-
centration of 10 mg/ml at a rate of 1 g per 1 kg body
weight [11]. Prior to testing, the rats have a pe-
riod of adaptation to the new environment, and
during the experiments they were given free access
to food and water. From the 30" day of methioni-
ne administration, the rats were given 0.5 ml A/-

68

Jacognitin solution at a concentration of 24 mg/ml
at a rate of 48.0 mg/kg/animal, per os, for 21 days.
This dose corresponds to a dose of 7.76 mg/kg/
person given the differences in the body surface
area of different species as an indicator of the
difference in metabolic activity (48.0 mg/kg x
x (0.24 kg: 60 kg)*¥ = 7.76 mg/kg) [12]. To ob-
tain this dose, a person with a standard weight
(70 kg) should take 1 capsule of dietary supple-
ment Alfacognitin daily.

The behavioral tests on the animals of all the four
groups after 50 days have been made: the open
field test for measuring locomotor activity, research
activity, and fear of environmental changes; the
fear conditioning test for measuring the ability to
associative emotional learning, short-term and
long-term memory, and the social interaction test
for measuring cognitive abilities, sociability, and
level of interest in a new social object [13].

To determine the level of homocysteine in the
blood serum of the rats of all groups, blood is ta-
ken from the eye retrobulbar venous sinus, under
light ether anesthesia, in the morning, after fas-
ting for 12 hours. The sera are obtained by incu-
bation at 37 °C for 3 h and centrifugation of whole
blood at 3000 g for 7 min. To hydrolyze proteins,
the serum is diluted 1:1 with 3% sulfosalicylic
acid, kept at 25 °C for 3 h, centrifuged for 30 min
at 5000 g, with the supernatant used for analysis
[14]. The content of homocysteine in the samp-
les is determined by the ion exchange liquid co-
lumn chromatography method with the use of an
automatic amino acid analyzer T339 (Mikrotech-
na, Czech Republic) and standard homocysteine
S 69453 (Sigma, USA).

The test process is recorded on video with the
help of an IP camera, after which the necessary pa-
rameters are evaluated with the use of the MAT-
LAB computer software package. The results ha-
ve been statistically processed with the use of
GraphPad Prism software, by the Kruskal-Wallis
ANOVA and Unpaired t-test methods (the diffe-
rences between the indicators with a value of
p < 0.05 are considered statistically significant).
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Medico-biological substantiation
of functional properties
of Alfacognitin dietary supplement

Researchers of the Palladin Institute of Bioche-
mistry of the NAS of Ukraine (Department of Bio-
chemistry of Vitamins and Coenzymes; Depart-
ment of Molecular Immunology) have developed
Alfacognitin for reducing elevated levels of homo-
cysteine in humans. Alfacognitin is a complex of
vitamins (B6, B9, B12, and C) and vitamin-like
substance choline. Each component of the devel-
oped dietary supplement stimulates a certain
biochemical pathway of homocysteine de-
gradation, as well as has other important func-
tions. The main components of Alfacognitin die-
tary supplement, which are also part of other die-
tary supplements to reduce homocysteine levels,
are vitamins B6, B9, and B12.

Vitamin B6 in the form of pyridoxal phosphate
isa cofactor of cystathionine-y-lyase (CE 4.4.1.1),
the most important enzyme of the first way of
L-homocysteine degradation. In addition, vita-
min B6 is involved in the metabolism of macro-
nutrients, the synthesis of neurotransmitters, his-
tamine, lipids, the synthesis and functioning of
hemoglobin, gluconeogenesis, and gene expres-
sion [15].

Vitamins B9 (folic acid) and B12 (cyanoco-
balamin) are involved in the second pathway of
L-homocysteine degradation: they ensure the
efficient functioning of methionine synthase (CE
2.1.1.13) and the conversion of L-homocysteine
to L-methionine in S-adenosyl-L-methionine cy-
cle, due to L-homocysteine and N5-methyltetra-
hydrofolate (synthesized from vitamin B9) being
the substrates of methionine synthase, and vitamin
B12 being the cofactor of methionine synthase [16].

Vitamins B9 and B12 also stimulate the hema-
topoiesis process (the formation and maturation
of megaloblasts, the formation of erythrocytes and
leukocytes). Vitamin B9 lowers blood choleste-
rol, participates in choline metabolism, as well as
in the synthesis of amino acids, nucleic acids, and
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their bases (pyrimidines and purines) [17]. Vita-
min B12 plays an important role in the metabo-
lism of proteins, fats, and carbohydrates (in close
interaction with vitamin C, folic and pantothe-
nic acids), provides the inclusion of carotenoids
in the metabolic processes and their subsequent
conversion into active vitamin A, plays an ext-
remely important role in the nerve function thus
affecting the functioning of all organs, promotes
the synthesis of deoxyribonucleic and ribonuc-
leic acids [18].

Choline (2-oxyethyltrimethylammonium hyd-
roxide) isincluded in the developed dietary supp-
lement as a precursor of betaine that is the main
link in the third biochemical pathway of elimina-
tion of homocysteine. Betaine (like N5-methyl-
tetrahydrofolate) is a methyl group donor that
replaces the hydrogen atom at the sulfur atom of
L-homocysteine during the conversion of betai-
ne into dimethylglycine by the enzyme betaine-
homocysteine S-methyltransferase (CE 2.1.1.5)
[19, 20]. Choline is also required for the synthesis
of neurotransmitter acetylcholine, phospholipids,
and amino acid methionine. It is a hepatoprotec-
tor and lipotropic agent. In combination with le-
cithin, it promotes the transport and metabolism
of fats in the liver, affects carbohydrate metabo-
lism, regulates insulin levels, and improves me-
mory. Choline is known to lower blood pressure
in people with metabolic syndrome and is a pro-
phylactic to prevent the development of cardio-
vascular diseases [21].

Vitamin C (L-ascorbic acid) is another compo-
nent of the dietary supplement, as it has antioxi-
dant properties and is able to reduce the oxida-
tive activity and acute toxicity of homocysteine
[22]. This vitamin helps neutralize the superoxi-
de radical that transforms into hydrogen peroxi-
de, reduces ubiquinone and vitamin E, participa-
tes in the synthesis of collagen, catecholamines,
corticosteroids, and serotonin (from tryptophan),
as well as in the conversion of cholesterol into bile
acids, stimulates the synthesis of interferon and
the immune system fight against viral infections
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Fig. 1. The level of homocysteine in the serum samples of
rats of the four groups: 1 — the reference group; 2 — the ani-
mals taking Alfacognitin; 3 — the animals taking L-methio-
nine diet (with hyperhomocysteinemia); 4 — the animals
taking L-methionine diet and Alfacognitin. Statistically sig-
nificant differences: * — p < 0.05 as compared with the refer-
ence group (1); # — p < 0.05 as compared with the animals
taking Alfacognitin (2); § — p < 0.05 as compared with the
animals taking L-methionine diet (3); ¥ — p < 0.05 as com-
pared with the animals taking L-methionine diet and Alfa-
cognitin (4)

[23, 24]. Vitamin C is necessary for the functio-
ning of connective and bone tissues and provides
the physiological detoxification processes in he-
patocytes with the participation of cytochrome
P450 [23]. There are data on the neuroprotecti-
ve effect of vitamin C, in particular, its positive
effects on the prevention of premature aging,

age-related cognitive decline, and Alzheimer’s
disease [25].

The content of each active ingredient in Alfa-
cognitin dietary supplement is determined on the
basis of physiological norms of consumption of re-
levant biologically active substances by an adult,
given the special needs of people with certain
metabolic disorders and the risk of adverse reac-
tions at excessive doses of dietary supplements.
Table 1 presents the doses of components used in
Alfacognitin and other dietary supplements to
reduce homocysteine levels, as well as the referen-
ce daily intake (RDI) and maximum permissible
dose for humans [26, 27]. The formulation of Al-
Jfacognitin dietary supplement in terms of its ac-
tive ingredients includes 3 mg vitamin B6, 400 ug
vitamin B9, 5 pg vitamin B12, 300 mg choline,
and 50 mg vitamin C. One capsule of Alfacognitin
contains 1—2 RDI of vitamins B6, B9, B12, and
half of RDI of choline and vitamin C (given the
recommendation to take 1—2 capsules daily).
The finished pharma product is solid capsules
as the best option given the compliance of con-
sumers (patients), the target daily intake of re-
levant biologically active substances, as well as
their physicochemical and technological features
[28, 29, and 30].

Table 1. Doses of Biologically Active Components Used in Alfacognitin
Dietary Supplement and Other Dietary Supplements to Reduce Homocysteine Levels
as Compared with Reference Daily Intake and Maximum Permissible Dose for Humans

Biologically Content in one Content in one capsule Reference daily Maximum permissible
active components capsule of Alfacognitin, of similar dietary intake for humans, daily dose for humans,
of Alfacognitin pgand RDI * supplements **, ug and d.i. ug [26, 27] ug [26]
Vitamin B6 3000~ 1.8d.i 2500 - 100 000 1700 100 000
(= 1.5d.i-59d.i.)
Vitamin B9 400 =1 d.i. 400 — 8 500 400 1000
(=1di-21di)
Vitamin B12 5~2d.. 500 — 5000 2.4 Not established
(=208 d.i. — 2083 d.i.)
Choline 300000~ 0.5 d.i. — 550 000 3500 000
Vitamin C 50 000 ~ 0.5 d.i. — 90 000 2000 000

Note: * RDI — Reference Daily Intake for a person; ** information on the composition of dietary supplements for reducing
the level of homocysteine presented on the Ukrainian market and produced by Life Extension, Source Naturals, Thorne
Research, Solgar, Metagenics, and Swanson (USA) as specified in the instructions for use and freely available on the websites
of relevant manufacturers.
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Influence of Alfacognitin dietary
supplement on the behavioral responses
and cognitive abilities of animals

The content of homocysteine in the serum samp-
les of rats is shown in Fig. 1. The studies have shown
that in the animals taking the L-methionine diet,
homocysteine levels increase as compared with
the reference group, while in the animals taking
the L-methionine diet and Alfacognitin, there has
been reported a decrease its level to the normal one.

The open field test that determines the level of
locomotor and research activity of animals, as
well as the level of fear of the new environment
has shown a tendency towards improving the lo-
comotor activity and reducing the anxiety in the
animals that take Alfacognitin, and declining ac-
tivity in the rats taking the L-methionine diet
and having hyperhomocysteinemia, regardless of
whether they take Alfacognitin or not (Fig. 2).

The social interaction test for cognitive abili-
ty, sociability, and interest in a new social object
has shown that the animals taking L-methionine
diet and having hyperhomocysteinemia spend
significantly less time near the left section with
a new rat than near the right section with a fami-
liar rat (Fig. 3). This is a sign of impaired social
interaction and declined cognitive abilities. In
contrast to this group, the rats taking Alfacogni-
tin spend significantly more time near the left
section with a new rat, which indicates greater
social activity and better cognitive abilities. In
the rats taking L-methionine diet and Alfacogni-
tin, the social activity and cognitive abilities have
been restored to the level of the reference group.

The fear conditioning test for measuring the
ability to associative emotional learning, short-
and long-term memory has shown that for the
animals taking L-methionine diet and having hy-
perhomocysteinemia, the time of freezing behav-
ior after stimulation of the limb decreases as com-
pared with the reference animals (Fig. 4), which
is an evidence of functional memory impairment.
In the group of the rats taking L-methionine diet
and Alfacognitin, the disorders have been partial-
ly remedied.
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Fig. 2. The locomotor activity levels in the open field test in
the rats of the four groups: 7 — the reference group; 2 — the
animals taking Alfacognitin; 3 — the animals taking L-me-
thionine diet (with hyperhomocysteinemia); 4 — the ani-
mals taking L-methionine diet and Alfacognitin. Statistical-
ly significant differences: * — p < 0.05 as compared with the
reference group (1); # — p < 0.05 as compared with the ani-
mals taking Alfacognitin (2); § — p < 0.05 as compared with
the animals taking L-methionine diet (3); T —p < 0.05, T —
p < 0,01 as compared with the animals taking L-methionine
diet and Alfacognitin (4)
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Fig. 3. Time spent near the right (R) section with a familiar rat
and near the left (L) section with a new rat in the social in-
teraction test in the rats of the four groups: 7 — the reference
group; 2 — the animals taking Alfacognitin; 3 — the animals
taking L-methionine diet (with hyperhomocysteinemia); 4 —
the animals taking L-methionine diet and Alfacognitin. Sta-
tistically significant differences: ## — p < 0.01 as compared
with the animals taking Alfacognitin and spending time near
the section with a new rat (2L); ¥ — p < 0.05 as compared
with the animals taking L-methionine diet and spending time
near the section with a familiar rat (3R); § — p < 0.05, §§ —
p <0.01 as compared with the animals taking L-methionine
diet and spending time near the section with a new rat (3L)

2R 2L

Hence, the tests have shown that keeping the
rats on a diet enriched with L-methionine to in-
duce hyperhomocysteinemia causes several dis-
orders: declined locomotor activity and increased
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Fig. 4. Time of rat freezing behavior in the fear conditioning
test in the the rats of the four groups: 7 — the reference
group; 2 — the animals taking Alfacognitin; 3 — the animals
taking L-methionine diet (with hyperhomocysteinemia);
4 — the animals taking L-methionine diet and Alfacognitin.
Statistically significant differences: * — p < 0.05 as compared
with the reference group (1); # — p < 0.05 as compared with
the animals taking Alfacognitin (2); § — p < 0.05 as com-
pared with the animals taking L-methionine diet (3)

Fig. 5. Test sample of Alfacognitin dietary supplement deve-
loped at the Palladin Institute of Biochemistry of the NAS
of Ukraine

anxiety (Fig. 2), declined cognitive abilities, so-
ciability, and interest in a new social object (Fig. 3),
as well as functional memory disorders (Fig. 4).
The use of Alfacognitin by the animals with hy-
perhomocysteinemia helps improve their socia-
bility, efficiency of the social interaction and cog-
nitive abilities (Fig. 3), as well as normalize the
functional disorders of memory and learning abi-
lity (Fig. 4), although does not affect their low
locomotor activity and increased anxiety (Fig. 2).

Thus, the studies have shown that Alfacogni-
tin dietary supplement has potential not only in
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terms of combating hyperhomocysteinemia, but
also as a means to improve the cognitive abilities.
Therefore, the dietary supplement has been int-
roduced into production in order to make a test
batch for further testing.

Launching the production of Alfacognitin

The production of Alfacognitin dietary supple-
ment has been launched with Nutrimed Ltd. phar-
maceutical company (Kyiv). Specifications for the
production of Alfacognitin dietary supplement,
package design, and draft instructions for use ha-
ve been developed. A pilot technology for obtai-
ning a ready-made product in the form of solid cap-
sules has been developed (Fig. 5), and an experi-
mental batch of dietary supplements has been
manufactured.

One of the most important prerequisites for
commercializing a dietary supplement is to sub-
stantiate and to establish indicators of its safety,
which is one of the starting points for assessing
and managing risks in the use of product by hu-
mans [31—34]. The maximum permissible levels
of the active ingredients of the dietary supple-
ment have been established according to the Norms
of Physiological Needs of the Population of Uk-
raine in Basic Nutrients and Energy (Resolution
of the Ministry of Healthcare of Ukraine No. 1073
dated 03.09.2017) and the Hygienic Requirements
for Dietary Supplements (Resolution of the Mi-
nistry of Healthcare of Ukraine No. 1114 dated
19.12.2013). The following regulations have been
used to regulate the safety indicators: the State
Hygienic Rules and Regulations on Maximum Le-
vels of Certain Contaminants in Foodstuffs (Re-
solution of the Ministry of Healthcare of Ukrai-
ne No. 368 dated 13.05.2013), the Provisional Hy-
gienic Standards for Chemical Contaminants and
Contaminants of the Biological Nature in Biolo-
gically Active Supplements (GN 4.4.8.073-2001), as
well as the recommendations of the State Phar-
macopoeia of Ukraine.

According to the results of the state sanitary
and epidemiological examination made by the Sta-
te Service of Ukraine for Food Safety and Con-
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sumer Protection, TU U 10.8-05417288-004:2018
Dietary Nutraceutical Supplement, the specifi-
cations meet the requirements for safety for hu-
man health and life and the requirements of the
applicable sanitary legislation of Ukraine. Based
on the major research results, the patent has been
issued [35].

As a result of this research, Alfacognitin dietary
supplement for reducing homocysteine levels and
normalizing the functional state of the cardiovas-
cular and nervous systems in hyperhomocystein-
emia, which is also an additional source of vita-
mins B6, B9, B12, C, and choline has been deve-
loped. The study of the central nervous system in
rats with elevated homocysteine levels has shown

that the use of Alfacognitin in the animals helps
improve the cognitive abilities, the effectiveness of
social interaction and communication and norma-
lize the functional memory and learning abilities.

The ability of Alfacognitin dietary supplement
to improve the brain cognitive function may be
used in preventive and therapeutic measures to
protect and support the most vulnerable groups
of COVID-19 patients with a high risk of cogni-
tive impairment.

This research is funded within the framework
of R&D project of the NAS of Ukraine Prepara-
tion for Reducing Homocysteine Levels and Im-
proving Cognitive Functions (2018), No. of state
registration 0118U006208.
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PO3POBJIEHHA 3ACOBY AJIA ITIOKPAIIIEHHA KOTHITUBHNX
OYHKIIIN TA 3HUKEHHS PIBHS TOMOIIUCTETHY

Beryn. Tinepromonucreinemist € HeGesnedHiuM MeTabOTIYHIM TTIOPYIIIEHHSIM, 110 TTPU3BOJIUTH /10 BUHUKHEHHS HU3KU 3a-
XBOPIOBaHb.

IIpo6aemaruka. HarasbHuM 3aBaaHHsIM € po3pOOJICHHS [IPeNaparTis, ki 3/aTHI 3HIKYBATU PIBEHb TOMOIUCTEIHY, He
CIPUYUHAIOYU T06IYHUX eDEKTIB.

Mera. Po3pobutu gieTnyny 106aBKy, 10 IPU MiHIMaJIbHOMY BMiCTi KOMIIOHEHTIB, SIKi 3/[aTHi BUKJIMKATH MOOIYHI peakiii,
3HIKYE PIBEHb FOMOIMCTEIHY; & TAKOXK JOCJIIUTH, Y1 BILIUBA€E po3pobiieHa fobaBKa Ha KOTHITUBHI 31i6HOCTI TBapuH, Ta
BIIPOBAAUTH i1 y BUPOOHHUIITBO.

Marepiam it meroau. /o ckiaxy po3pobiieHoi aieTnuHol 100aBKu «AnbhaKorHiTHH» BKIOUYeHo Bitaminu B6, B9, B12,
C i xoutin. MoiesioBaHHSI eKCIIEPUMEHTAJBHOI TiIIeProMOIMCTEHEMIT Y HIyPiB TPOBOAMIIN HIJISXOM YTPUMAHHS TBapUH Ha
L-meTioHiHOBIl aieTi. BMicT romMonucTeiny y KpoBi BU3HAUIM 3a JOIOMOIOK0 10HOOOMIHHOI PiJIMHHO-KOJOHHOI XPOMATo-
rpadii 3 BUKOPUCTAHHIM aBTOMATHYHOIO aHaAIi3aToOPy aMiHOKHUCIOT. I1oBeMiHKOBI peakiii Ta KOTHITUBHI 31i6HOCTI 1LypiB
JTOCJTIIDKYBAJIN 32 JIOTIOMOTOIO MTOBE/IIHKOBUX TecTiB «Bigkpure mones, «Enexrpuuna crumyssaiis KinmiBkuy» i «Cortiampaa
B32EMO/Iist>». POGOTH 11010 BIPOBa/PKEHHS Y BUPOOHUITBO BUKOHAHO 3a yyacti komianii TOB «Hytpimea» (Kuis).

PesyapraTu. [lokasano, o y TBapuH i3 rimepromormcteineMieo «Anb(akoTHITHH» 3HIKYBaB PiBEHb TOMOICTEIHY, TTi/T-
BUIIYBaB KOTHITUBHI 31i6HOCTI, eheKTUBHICTH COIiaIbHOT B3a€MO/IIi Ta KOMYHIKa0EIbHICTh, 8 TAKOK HOPMaJIi3yBaB (pyHK-
L[IOHAJIbHI TIOPYILEHHS aM’sITi Ta 3/laTHOCTI /10 HABYAHHS1. 3aTBEPKEHO TEXHIUHI YMOBU BUPOOHUIITBA AIETUYHOT 106aBKH,
Bi/IIIPAIIbOBAHO MTiIJIOTHY TEXHOJIOTII0 OTPUMAHHS 11 KallCyJIbOBaHOI (hOPMU Ta BUTOTOBJIEHO JIOCIi/IHY MAPTIilO.

BucnoBkH. «AsbdakoruiTrH» MoOXKe 3HMXKYBATH PiBEHb TOMOIIMCTEIHY, 1110 /I03BOJISIE BUKOPUCTOBYBATH HOTO 3 METOIO
HOpMaJTi3arii (GyHKITIOHATBHOTO CTAaHy CepIeBO-CYINHHOI Ta HEPBOBOI CHCTEM 3a TiTIeproMOINCTeIHEMI], a TAKOXK JIJIST TI0-
KpaleHHsT KOTHITUBHNX (QYHKITIN, 30KkpeMa miciis 3axBopioBanusa Ha COVID-19.

Knawouoei croea: rinepromorcreinemis, aietuuna gob6aska, Bitamitu rpynu B, Bitamin C, XoJ1iH, cepiieBo-cyAuHHI 3aXBO-
pioBanus, korHiTUBHI dynkiii, COVID-19.
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