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ANTI-STRESS PROPERTIES OF VITAMINS P 
AND THEIR APPLICATIONS IN MEDICINE

A. P. Levitsky1, V. O. Malinovskii2, A. P. Lapinska3, 
Y. S. Yuzkiv4, I. O. Selivanska5

Anti-stress properties of vitamins P 
and their applications in medicine

A. P. Levitsky1, V. O. Malinovskii2, 
A. P. Lapinska3, Y. S. Yuzkiv4, 

I. O. Selivanska5

Abstract. The need to solve the 
problem of stress is shown, which is due to 
the extremely wide spread of this condition in 
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humans, animals, and plants. The particularly 
acute relevance for the population of Ukraine 
is emphasized, due to the growth of social 
problems and emergency circumstances caused 
by the war.

It has been established that stress 
factors cause overexcitation of the nervous 
system, primarily the central one, which 
leads to activation of the autonomic nervous 
system and then the endocrine system, which 
ultimately leads to dysfunction of organs and 
tissues of the body.

On the basis of theoretical and 
experimental studies, the mechanism of 
formation of post-stress reactions has been 
established and approaches to leveling negative 
consequences have been proposed. It has been 
shown that pathological post-stress reactions 
underlie such diseases as: atherosclerosis, 
diabetes mellitus, Alzheimer’s disease, 
Parkinson’s disease, amyotrophic lateral 
sclerosis, cancer, chronic kidney disease, 
intravascular coagulation, multiple organ 
failure, obesity, and osteoporosis.

Based on the principles of the theory 
of nervism, the primary participation of the 
vegetative nervous system in the development 
of post-stress pathological reactions is 
substantiated. At the fi rst stage, the sympathetic 
system is activated, the mediators of which 
are noradrenaline and adrenaline. Due to the 
action of these mediators, oxidative processes 
are activated, resulting in oxidative stress, 
tachycardia, and hypertension. At the second 
stage, the parasympathetic system is activated, 
the mediator of which is acetylcholine. The 
latter activates secretory processes, activates the 
kallikrein-kinin system, as a result of which the 
permeability of the histo-hematic and intestinal 
barriers signifi cantly increases. All this leads 
to the development of a dysbiotic syndrome, 
which causes the translocation of bacteria 
and their toxins, in particular, the intestinal 
enterotoxin lipopolysaccharide (LPS). It is the 
latter that causes the development of systemic 
infl ammation and functional failure of organs. 
At the third stage of development of post-stress 
reactions, the endocrine system is activated, 
in particular, the adrenal cortex, the thyroid 
gland under the infl uence of tropic hormones 

стану у людей, тварин та рослин. Підкрес-
лено особливо гостру актуальність для на-
селення України, у звʼязку зі зростанням 
соціальних проблем та надзвичайних обста-
вин, зумовлених війною.

Встановлено, що стресорні факто-
ри викликають перезбудження нервової 
системи, насамперед центральної, що при-
зводить до активації вегетативної нервової 
системи і далі ендокринної, що зрештою 
призводить до дисфункції органів та тка-
нин організму.

На основі теоретичних та експери-
ментальних досліджень встановлено меха-
нізм формування післястресових реакцій та 
запропоновані підходи нівелювання нега-
тивних наслідків. Показано, що патологічні 
післястресові реакції лежать в основі таких 
захворювань, як: атеросклероз, цукровий 
діабет, хвороба Альцгеймера, хвороба Пар-
кінсона, бічний аміотрофічний склероз, рак, 
хронічна хвороба нирок, внутрішньосудин-
ного зсідання крові, поліорганна недостат-
ність, ожиріння, остеопороз.

На основі принципів теорії нервізму 
обгрунтована першочергова участь вегета-
тивної нервової системи в розвитку після-
стресових патологічних реакцій. На першо-
му етапі включається симпатична система, 
медіаторами якої є норадреналін і адрена-
лін. За рахунок дії цих медіаторів активізу-
ються оксидативні процеси, наслідком чого 
виникає оксидативний стрес, тахікардія, 
гіпертензія. На другому етапі включається 
парасимпатична система, медіатором якої 
є ацетилхолін. Останній активує секреторні 
процеси, активує калікреїн-кінінову систе-
му, в результаті чого значно збільшується 
проникність гісто-гематичних і кишкових 
барʼєрів. Все це призводить до розвитку 
дисбіотичного синдрому, який зумовлює 
транслокацію бактерій та їх токсинів, зо-
крема, кишкового ентеротоксину ліпополі-
сахариду (ЛПС). Саме останній викликає 
розвиток системного запалення і функціо-
нальної  недостатності органів. На третьо-
му етапі розвитку післястресових реакцій 
активізується ендокринова система, зокре-
ма, кора наднирників, щитовидна залоза під 
дією тропних гормонів гіпофізу. В резуль-
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of the pituitary gland. As a result, the level 
of infl ammatory processes decreases, but 
metabolic disorders occur. The fourth stage of 
post-stress reactions is characterized by liver 
damage and the development of a number of 
pathological disorders in the body.

It has been shown that for the prevention 
and treatment of post-stress reactions it 
is necessary to use antioxidants, protease 
inhibitors, and metabolic process stimulators. It 
is advisable to use antioxidants: vitamin C, E, 
and P. Our studies have shown the superiority 
of vitamin P in terms of its antioxidant 
properties. Based on the studies conducted, 
we have proposed a structural classifi cation of 
vitamins P as derivatives of fl avans, consisting 
of 8 classes.

Keywords: stress, post-stress reactions, 
antioxidants, vitamin P.

The relevance of the problem of stress lies in the extremely 
wide distribution of this condition in humans, animals and plants 
[1]. The causes of stress can be various factors such as physical, 
chemical and even psycho-emotional nature [2].

Stress in humans and animals arises from pain, trauma, 
temperature changes, excessive sound and light factors, 
atmospheric pressure, excessive emotions, inadequate nutrition 
and intoxications (Fig. 1).

Fig. 1. The main etiological factors of stress.

таті знижується рівень запальних процесів, 
однак виникають метаболічні порушення. 
Четвертий етап післястресових реакцій ха-
рактеризується ураженням печінки і розви-
тком цілої низки патологічних порушень в 
організмі.

Показано, що для профілактики та лі-
кування післястресових реакцій  необхідно 
використовувати антиоксиданти, інгібітори 
протеаз, стимулятори метаболічних про-
цесів. Доцільним є застосування антиокси-
дантів: вітамін С, Е і Р. Наші дослідження 
показали перевагу вітамінів Р за своїми  ан-
тиоксидантними властивостями. На основі 
проведених досліджень нами запропонова-
на структурна класифікація вітамінів Р, як 
похідних флавану, на 9 класів.

Ключові слова: стрес, післястресові 
реакції, антиоксиданти, вітамін Р.
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The problem of stress is particularly relevant for the 
population of Ukraine due to the growth of social problems and 
emergency circumstances caused by the war [3]. 

It has been established that stress factors cause overexcitation 
of the nervous system, primarily the central nervous system, 
which leads to activation of the vegetative nervous system and 
then the endocrine system, which ultimately leads to dysfunction 
of organs and tissues of the body [4] (Fig. 2).

Fig. 2. Pathogenetic stages of stress.

As a result of overexcitation of the nervous and endocrine 
systems, peroxidation and kallikrein-kinin proteolysis are 
activated, which causes a signifi cant decrease in blood pressure, 
a signifi cant increase in the permeability of histohematic and 
intestinal barriers, as a result of which the infl ux of microbial 
toxins and bacteria from the intestine into the circulatory system 
increases, and only then does an adaptation syndrome occur, 
pituitary-adrenal activation with the formation of ACTH and 
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corticosteroids with their effects [5]. The scheme of the stages of 
development of intoxication of the body due to stress is presented 
in Figure 3.

Poisoning of the body with toxic products and mediators 
leads to pathological post-stress reactions, which can be combined 
into a series of syndromes that develop sequentially: oxidative, 
hydrolytic, dysbiotic and dysmetabolic (Fig. 4).

Fig. 3. Stages of intoxication of the body due to stress.

Fig. 4. Post-stress pathological reactions (syndromes) of the 
body.
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Pathological post-stress reactions underlie such diseases as 
atherosclerosis [6], diabetes mellitus [7, 8], Alzheimer’s disease 
[8, 9], Parkinson’s disease [10], amyotrophic lateral sclerosis 
[11], cancer [12], chronic kidney disease [13], intravascular 
coagulation [14, 15], multiple organ failure [16], obesity [17], 
and osteoporosis [18].

The fi rst link in the protective mechanisms that prevent the 
cascade of post-stress pathological reactions from starting should 
be blocking the peroxidation of lipids, proteins and nucleic acids 
with the help of antioxidants, among which vitamins E, C, P and 
carotenoids occupy a special place. 

Vitamin P is represented by the most heterogeneous group 
of compounds that were previously united under the term 
“biofl avonoids”. We have proposed a new classifi cation of 
vitamins P, which is based on the chemical structure of fl avan, 
which constitutes the structural core, and its derivatives, which 
are logically divided into 8 groups. Group I — fl avanols, 
II — fl avanones, III — fl avones, IV — fl avones-3-ols, V — 
anthocyanidins, VI — isofl avones, VII — chalcones, VIII — 
fl avanlignans [19]. The structural classifi cation of vitamins 
P is given in Table 1, and the chemical formulas of typical 
representatives are shown in Figure 5.

Table 1
Structural classifi cation of vitamins P (fl avanoids)

Vitamin P group Chemical structure Main representatives
Р1 fl avanols Catechins
Р2 fl avanones hesperitin (hesperidin), 

naringenin (naringin)
Р3 fl avones apigenin, luteolin, 

chrysin
Р4 fl avon-3-ols quercetin (rutin), 

kaempferol
Р5 anthocyanidins cyanidin, delphinidin
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Р6 isofl avones genistein (genistin), 
daidzein (daidzin)

Р7 chalcones Phloretin
Р8 fl avanlignans silybin, isosilybin, 

silychristin

Fig. 5. Chemical structure of vitamins P.
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Vitamins P are found exclusively in products of plant origin. 
These are the following plant products: citrus fruits, rose hips, 
berries (raspberries, strawberries, cherries, chokeberries, black 
currants), apples, grapes, green and black tea. The main sources 
of each group of vitamins P are given in Table 2.

Table 2
 Sources of vitamins P by groups

Vitamin P 
group 

Chemical structure Main sources

Р1 fl avanols grape leaves, cherries, 
apples, tea; fruits: 

apples, grapes, cherries, 
blackcurrant

Р2 fl avanones citrus fruits (orange, 
tangerine, grapefruit, lemon)

Р3 fl avones green vegetables (parsley, 
sorrel, dill, celery)

Р4 fl avon-3-ols sophora, actinidia, onion, 
red pepper, rose hips)

Р5 anthocyanidins red grapes, cherries, 
chokeberry, blackcurrant

Р6 isofl avones soybeans, lupine, other 
legumes

Р7 chalcones fruits, grains, legumes, 
vegetables and drinks such 

as tea, coffee, red wine, beer
Р8 fl avanlignans milk thistle, green tea

The physiological properties of vitamins P include 
strengthening and reducing capillary permeability, which 
prevents bleeding, bruising and swelling. They have antioxidant, 
antiprotease, anti-infl ammatory, antimicrobial, hepatoprotective 
and antiallergic effects, protecting cells from damage and 
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participating in the fi ght against allergies. Vitamins P are 
important for supporting the cardiovascular system, immunity 
and improving blood circulation [20, 21]. 

The pathophysiological principles of prevention and 
treatment of post-stress conditions and recommended drugs 
developed in the Research Laboratory of Phytopreparations 
Technology of Odessa National Technological University are 
given in Table 3.

Table 3
 Dietary prevention and treatment 

of pathological post-stress reactions
No. s/n Post-stress 

reaction
Therapeutic 

agent
Preparation

1 Oxidative 
stress

Antioxidants “Katomas-
forte”,“Squalene-

Olive”,“Lycopene-
Olive”, 

“Liposan-forte”, 
“Antistressants — 

vitamins P”
2 Hydrolytic 

activation
Antihydrolytic 
agents

“EkSoVit”, 
“Lysozyme-forte”, 
“Antistressants —  

vitamins P”
3 Dysbiotic 

syndrome
Antidysbiotic 
agents

“Lysozyme-
forte”,“EkSoVit”, 
“Antistressants —  

vitamins P”
4 Dysmetabolic 

syndrome
Dismetabolic 
regulators

“Lysozyme-
forte”,“EkSoVit”, 
“Antistressants — 

vitamins P”, “Liposan-
forte”
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Conclusions
1. Based on the principles of the theory of nervism, the pri-

mary participation of the vegetative nervous system in the devel-
opment of post-stress pathological reactions is substantiated.

2. At the fi rst stage, the sympathetic system is activated, the 
mediators of which are noradrenaline and adrenaline. Due to the 
action of these mediators, oxidative processes are activated, re-
sulting in oxidative stress, tachycardia, and hypertension.

3. At the second stage, the parasympathetic system is activat-
ed, the mediator of which is acetylcholine. The latter activates se-
cretory processes, activates the kallikrein-kinin system, as a result 
of which the permeability of the histo-hematic and intestinal bar-
riers signifi cantly increases. All this leads to the development of 
a dysbiotic syndrome, which causes the translocation of bacteria 
and their toxins, in particular, the intestinal enterotoxin lipopoly-
saccharide (LPS). It is the latter that causes the development of 
systemic infl ammation and functional failure of organs.

4. At the third stage of development after stress reactions, the 
endocrine system is activated, in particular, the adrenal cortex, 
the thyroid gland under the infl uence of tropic hormones of the 
pituitary gland, as a result, the level of infl ammatory processes 
decreases, but metabolic disorders occur.

5. The fourth stage of post-stress reactions is characterized 
by Dismetabolic Syndrome: liver damage, suppression of the im-
mune system and the development of a number of pathological 
disorders and diseases.

6. For the prevention and treatment of post-stress reactions, 
it is necessary to use antioxidants, protease inhibitors, and meta-
bolic process stimulators.

7. Among antioxidants, the greatest attention is paid to the 
antioxidants vitamin C, E, and P. Our studies have shown the su-
periority of vitamin P in terms of its antioxidant properties.

8. We have proposed a structural classifi cation of vitamins P 
as derivatives of fl avans, consisting of 8 classes.
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