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Galenic and neogalenic phytodrugs, which were widely used in traditional medicine, have not lost their impor-
tance even today due to their lower cost, lower toxicity and wide spectrum of action and availability. Special atten-
tion began to be paid to medicinal phytozamobs, which can activate protein and nucleic acids associated with work
capacity and are used not only for physical exertion, but also for military and clinical purposes, for diseases of inter-
nal organs, cardiovascular and nervous systems , during the period of viral and infectious diseases.

One of the first plants whose root extract was found to have an anabolic effect was creeping wheatgrass. Already
in experiments on intact anesthetized rats, the level of total protein, which is associated with the activation of the
level of nucleic acids, increased in the tissues of the liver, kidneys and heart when intramuscularly the extract of
creeping tyria was administered. Pharmacological anabolic activity of creeping wheat extract was also confirmed in
experiments on rats with food deprivation and hydro-induced cortisol-induced protein catabolism. Food deprivation
was simulated by leaving animals without food for 7 days. Hydrocortisol suspension was administered intramuscu-
larly to rats for 8 days. The anabolic effect of the creeping wheat extract exceeded the effect of the reference drug
potassium orotate. It has been established that, in addition to the anabolic effect, the extract of creeping wheat also
has an immunomodulatory, antioxidant, and anti-inflammatory effect, which is the basis for the possibility of its use
in clinical practice.

Metabolic and anabolic activity was also established in the wild wolf. At the same time, attention was paid to
wound-healing, immunomodulating effects. At the same time, anti-inflammatory, adhesive, hepatoprotective, di-
uretic, antioxidant, vasodilator, hypoazotemic activity was established.

Preparations of beet roots, along with anabolic activity, also show hypoglycemic, antichenobacterial effect, and
also normalized blood pressure, revealed antioxidant, anti-ischemic, cardioprotective, neuroprotective and antioxi-
dant activity, influencing the content of nitric oxide.

Due to the presence of phytosterols, organic acids and other biologically active substances, the extract of the
roots of creeping wheatgrass, field wolfberry, prickly wheatgrass and beetroot has an anabolic, organoprotective,
reparative, hepatoprotective, diuretic, antioxidant, vasodilator, anti-inflammatory, hyponitrogenous effect.

Key words: extract of the roots of creeping wheat, extract of beet roots, extract of wild lupine, anabolic action.

Connection of the publication with planned research
works.

The presented article was carried out according to
the research plan of the department of pharmacology
«Experimental substantiation of the combined use
of cardiotropic drugs» (state registration number
0111U009417).

Introduction.

In the clinic of internal neurological patients in surgical
departments, especially in the postoperative period,
it is necessary to carry out complex pharmacotherapy,
including the inclusion of herbal preparations, which
often enhance the main pharmacological effect of other
means with more accessible, cheaper and less harmful
analogues [1-3]. In addition, now, thanks to their anabolic
and anti-stress activity, they are important in the combat
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zone, when they not only support the condition of the
muscles, but also have a wound-healing effect.

It is known that phytodrugs are also prescribed in
sports medicine during preparation for competitions,
as well as during recovery after training. The main
pharmacological effect of these agents should be an
anabolic effect, which explains both the wound-healing
effect and the intensification of metabolism in vital
organs and systems: cardiovascular, nervous, immune,
liver and others. Special attention regarding the anabolic
effect was directed to the pharmacodynamics of creeping
wheatgrass cultivated in Ukraine. Later, attention was
paid to its other properties.

But the main task at first was to detect the anabolic
effect in rats when simulating food deprivation and
glucocortisone-induced anabolism. When reproducing
these experiments, it was proved that the extract of
creeping wheat, including in tablets, stimulates protein
synthesis and nucleic exchange. Also, the anabolic effect
of the creeping wheat extract was confirmed against the
background of the toxic effect of antibiotics and a violation
of the protein metabolism of the liver and kidneys.

The effectiveness of the extract of creeping wheat
was confirmed by the study of the morphostructure of
organs, the anabolic and cardioprotective effect of this
compound was confirmed on the model of adrenaline
damage to the heart.

Separate studies also made it possible to establish the
effect of creeping wheatgrass extract on the content of
thyroid and steroid hormones.

In the future, special attention was paid to the
pharmacology of the extract of the wolfberry. In this
case, they emphasized the anabolic effect of the extract,
because it was they who allowed us to assert the presence
of its wound-healing effect. In addition, studies have been
conducted that confirm the presence of the wolfberry
extract anabolic, wound-healing, anti-inflammatory,
antipyretic, antiarrhythmic, antifungal, antiseptic effects.

Thus, the anti-inflammatory effect of the extract was
studied by determining the effect on the permeability
of blood vessels in rats. A separate series of studies is
devoted to the antibacterial and immunotropic activity of
the extract of wild wolfberry and its interaction with the
area of membranes and lipopolysaccharides.

There is an extract of beet root, which, in addition to
the anabolic effect, has a number of other properties. For
example, the ability to influence the nitric oxide system
was determined and anti-ischemic activity was noted.
The anti-inflammatory activity of beet root extract is
expressed due to inhibition of DNA binding to NF-kB,
inhibition of cyclooxygenase 2. Due to the antioxidant
effect of exposure to NO2, the antihypertensive effect of
beet extract has been proven. In addition, the effect of
beetroot extract on the content of glucose and insulin has
been proven, which makes it possible to recommend it
for type Il diabetes.

Thus, extracts of creeping wheatgrass, thorny
wolfberry and beet root can be prescribed in clinical
practice and in extreme situations.

Due to its polyphenolic structure, wheatgrass extract
can directly interact with DNA molecules and affect the
processes of replication, transcription, replication and
the activity of a number of enzymes involved in the
reparative synthesis of DNA and RNA [4].

The aim of study.

Adefinition of anabolicand other metabolic properties
of phytodrugs of creeping wheatgrass, beetroot and
wolfberry.

Object and research methods.

A search and analysis of scientific literature, including
PubMed, Google Scholar, Scopus, was carried out on the
topic of the study.

Research results and their discussion.

Among the domestic phytoremedies with an anabolic
effect, one of the first to attract attention was the thick
aqueous extract of rhizomes from the roots of creeping
heather, as well as the effect of tablets based on it. found
that the extract of rhizomes and roots of creeping wheat
when administered intragastrically to rats at a dose of
100 mg/kg has pronounced anabolic activity against the
background of food deprivation and hydrocortisone-
induced catabolism. revealed advantages of wheatgrass
root extract and its tablets in terms of anabolic action
compared to the anabolic action of the reference drug
potassium orotate in tetracycline-induced kidney and
liver damage. the hepatoprotective effect of the creeping
wheat extract was established against the background
of tetrachlormetal hepatitis simulation. When studying
the mechanism of the anabolic effect of the extract of
creeping wheatgrass, it was associated with the activation
of nucleic acid synthesis and increased the level of 11
oxyketosteroids, testosterone, and decreased the activity
of the thyroid gland, which confirmed the adaptive effect
of the drug. Among other useful properties of the drug,
anti-allergic activity and anti-inflammatory effect on the
model of carrageenan edema should be noted. Anabolic
and other positive effects of creeping wheatgrass extract
are realized due to its composition of polysaccharides,
amino acids, flavonoids, hydroxyradical acids, micro- and
macroelements. It was noted that the mechanism of
anabolic action of the creeping wheat extract is related
to the intensification of the synthesis of nucleic acids,
RNA, DNA, as well as the hormone regulation of protein
synthesis [4].

At the same time, we became interested in a
plant of the legume family, field wolfberry (Ononis L).
Phytochemically, the roots of wild lupine are characterized
by the presence of isoflavonoids — trifolirizin,
formononetin, together with its 7-O-B-D-glucoside-6-
malokatol and 7-O-B-D-glucoside, biochanin-a-7-O-B-D
-glycoside and pterocarpan, medicarpin. Pyriterpenes
contain a-opicerine as the main compound.

Antimicrobial, anti-inflammatory;, antifungal,
antiseptic properties were one of the first to be
determined, and the extract of wild wolfberry began to
be used for the treatment of dermatological diseases and
gout. Later, it began to be prescribed for diseases of the
urinary tract and kidney diseases [5].

Lupine root extract (Ononis spinosa) has traditionally
been prescribed to patients with disorders of the urinary
system due to its mild diuretic effect through inhibition of
renal hyaluronidase-1 by isoflavonoids. Previous studies
have also noted an anti-inflammatory effect. In the
future, the anti-inflammatory effect of various extracts
of lupine, made with impurities of various attractants,
was established. The dichloromethane extract mainly
contains isoflavonoids and triterpenes and can inhibit the
release of interleukin-8 and tumor necrosis factor-a. from
the polysaccharide of stimulated human neutrophils.

Recently, similar compounds such as onogenin,
satisavon, norneolignan, and clitorienolactone have also
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been discovered. The presence of phytosterols, especially
B-sitosterol, deoxybenzenes, as well as deoxybenzoins,
especially ononetin, phenolic acids, minerals and
volatile oils with transanetol, carvane, menthol are also
considered the main compounds for the implementation
of pharmacodynamics. This plant has been widely studied
in other countries. For example, in Turkish medicine,
it is used as an antidiabetic drug and a means for the
treatment of skin diseases. In Jordanian folk medicine
there is a reference to the use of lupine extract for the
treatment of oncological diseases.

Lupus extract has a number of pharmacological
properties, thanks to which it is included in some food
additives, but it is the anabolic effect of this phytonutrient
that was determined when studying its wound-healing
properties [6].

The wound-healing effect of wolfberry on rats was
studied in parallel with the anabolic effect. The wound-
healing effect was modeled on rats by reproducing two
linear cuts of the skin 5 cm long and at a distance of 1.5
cm from the midline of each side of the spine. The drug
was applied to the wound once a day for 9 days. On the
9th day, the sutures applied to the wound were removed.
To determine the strength of the wound, a tensiometer
was used, and the skin in the wound and after healing
was subjected to histological examination.

The wound healing process consisted of 3 stages
— inflammation, proliferation, remodeling. Water and
alcohol extracts were used to heal the wound. Histological
studies determined the content of nucleic acids in the
healing tissue, which made it possible to confirm the
anabolic effect. Inflammation was caused by applying
acetic acid to the skin, the anti-inflammatory effect was
also confirmed by histological studies.

Decoctions are made from lupine roots to treat
diseases of the urinary tract, especially inflammatory ones
and in case of damage to the kidney structure, which was
approved in 2015 by the European Scientific Congress
on Phytotherapy. Therefore, for inflammatory diseases
of the urinary tract, a decoction of lupine roots, which
also has antimicrobial properties, was recommended for
auxiliary treatment [7]. This action is realized due to the
presence of phytochemically determined isoflavonoids of
trifolirizin.

Often, protein molecules acquire resistance through
certain mutations in them, which enhances the treatment
of infectious diseases with antimicrobial agents. This
is due to the stability of bacterial enzymes that do not
respond to repeated administration of the drug. Thus,
some strains of B. coli have developed resistance to
trimethoprim. Resistance to the drug was determined
due to the exclusive mutation of genes encoding
dihydrofolate reductase. The search for structures
analogous to dihydrofolate has begun. Therefore, the
main task became the development of new generation
antibiotics or antimicrobial agents. For three mutant
variants, studies of promising oponectin and resveratrol
compounds were conducted. The effective dose of these
compounds was determined forthe three mutantvariants.
The effective doses of oponectone and resveratrol were
approximately the same. These compounds can inhibit
the drug resistance of mutant variants, and the enzymes
of the mutation causing drug resistance can be localized
in or proximal to the substrate binding pocket. These
small molecules inhibit, mutants and microorganisms can
again become sensitive to trimethoprim [8].

Along with the anti-inflammatory effect of wild
wolfberry, its immunomodulatory effect was also studied.
Patients suffering from diseases of the urinary tract were
selected and were prescribed a liquid extract of wolfberry.
Due to mild diuretic activity due to inhibition of renal
hyaluronidase-1 by isoflavonoids. Previous studies have
confirmed the therapeutic effect of these extracts with
different solvents. dichloromethane extract contained
triterpenes and isoflavonoids and its effect depended
on concentration. Significant activity was observed by a
decrease in the level of interleukin-8 and tumor necrosis
factor-a, which were released from lipopolysaccharide of
stimulated neutrophils.

Otocetrin and chlorenolactone also had a significant
effect, which decreased the expression of adhesion
molecules CD11b/CD18 and conversely increased the
expression of CD21 in liposaccharide-activated human
neutrophils. This indicates an anti-inflammatory effect
duetotheinhibition of adhesion and migration ofimmune
cells. It is toll receptors that have one transmembrane
fragment and recognize the conservative structures
of microorganisms and activate the cellular immune
response.

The aqueous extract of wild wolfberry contains
a significant amount of isoflavonoid glycosides and
saponins, which realize an anti-inflammatory effect by
acting on signaling pathways. The anti-inflammatory
effect is realized through antagonism with tol receptor 4.
Itis alpha-oncerim that is considered the active substance
responsible for the production of cytokines. The
comparison drugs are quercetin and dexamethasone. In
order to realize the anti-inflammatory effect of the lupine
extract, the presence of several targets of the signaling
pathways is mandatory.

In addition, the effect on the kidneys is realized due
to the action on hyaluronidase-1 due to isoflavonoids,
which have proven their effectiveness in the treatment of
patients with chronic renal failure [7, 9-12].

Anabolic activity was also established in beetroot.
Recently, beets are a source of many nutrients and
promising for use due to their effectiveness in diseases of
internal organs, the central nervous system, and hormonal
disorders. So, beets are recommended as a food additive
in the treatment of diabetes and insulin resistance.
Beets contain ascorbic acid, carotenoids, phenolic acids,
bioflavonoids. It is one of the few vegetables that contain
a group of highly biologically active pigments known as
betaine. Members of the betaine family can be classified
as betacyanin pigments, which have a red-violet color.
Many in vivo and in vitro experiments on various models
have determined that betaines have high antioxidant and
anti-inflammatory activity. This caused significant interest
in beets and predicted its use in various pathological
conditions characterized by oxidative stress and chronic
inflammation, such as liver disease and cancer [13].

Betains and beetroot extract have become powerful
anti-inflammatory agents. Most important in the
mechanism of this action is the nuclear factor kappa B
(NF-kB) cascade, as it directly activates and transcribes
most of the target genes that regulate and enhance the
overall response (ie, cytokines, chemokines, apoptotic
and phagocytic cells). Thus, NF-kB activity plays a central
role in the inflammatory processes that occur in chronic
disease.

The study found that NF-kB DNA-binding activity was
dose-dependently attenuated in nephrotoxic rats given
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250 mg/kg or 500 mg/kg beet extract intragastrically
for 28 days. In addition, beet extract-treated rats had
reduced immune cell concentrations (TNFa, IL-6, and
MPO) and had less signs of oxidative damage (reduced
MDA content), which is directly related to inhibition of
the NF-kB pathway.

These effects are likely mediated, at least in part,
by the betaines present in beets. Studies show that
treatment with betaine at a dose of 25-100 mg/kg for 5
days significantly inhibits the binding of DNA-CRKV in rats
with acute kidney injury. Betaine also significantly inhibits
the expression of cyclooxygenase-2 (COX-2) in vitro,
which is an important precursor molecule for the pro-
inflammatory metabolites of arachidonic acid known as
prostaglandins. They also found that betaine at a dose of
100 mg/kg inhibits COX-2 activity by 97%. It is noted that
a higher concentration of betaine was required, its COX-2
inhibitory effects were comparable or greater than those
of some phenolic compounds (cyanidin-3-O-glycoside,
lycopene chlorophyll, beta-carotene, bixin) and anti-
inflammatory drugs (ibuprofen, celebrex) . This raises the
possibility that beetroot admixtures rich in betaine, in
sufficient doses, may exhibit greater anti-inflammatory
activity than systemic drugs. The effect of beetroot
extract on glucose and insulin levels and the potential
hypoglycemic effect of beetroot juice when administered
to healthy models and patients with various diseases
after the end of animal studies were studied separately.

When beetroot juice was administered to healthy
volunteers, a postprandial hypoglycemic effect was
observed with a decrease in blood glucose. This effect
is related to the content of bioactive compounds
(polyphenols, flavonoids, nitrates). In addition to
hypoglycemia, lipid metabolism disorders were observed.
The decrease in blood sugar occurred not only thanks to
the beetroot substances, but also to ethyl alcohol, whichiis
used to extract active substances. In parallel, the content
of other biologically active substances was studied
after taking beet juice. Thus, an increase in the cortisol
content was observed, an increase in gluconeogenesis
was associated with stress, a decrease in the glucose
level was associated with a modification of intracellular
transcription [14-15].

Food and hormonal stress could cause inhibition of
alpha-amylase or alpha-glucosidase and an increase in
peroxone. The increase in cortisol can be compared to
the activation of ACTH or to the mechanism of action at
the level of the adrenal glands. A special place is occupied
by studies related to the influence of beetroot juice and

extract on the cardiovascular and nervous systems.
Beetroot juice, like other biologically active substances,
has an anabolic effect.

In type 2 diabetes, beetroot juice not only controls
glucose, but also lowers lipid metabolism and lowers
blood pressure [16-17].

It was established that beetroot juice significantly
lowers blood pressure in patients with hypertension
than in healthy people, which is explained by the speed
of expression of xanthine oxidase in the erythrocytes of
these patients [18]. Taking beet juice reduces mortality
in patients with cardiovascular diseases. In addition,
beetroot juice improves kidney function: the use of juice
in animals reduces nephrotoxicity and improves kidney
metabolism. When consuming juice, the activity of
antioxidant enzymes — catalase and others increases, the
level of proteins containing thiol groups normalizes.

Antioxidant properties are related to the content
of antioxidant substances [19]. Antioxidant properties
are also associated with the content of nitrites and
nitrates, which also play a role in the implementation
of antihypertensive and analgesic activity. Significant
consumption of juice with nitrates can strengthen blood
pressure [20-21]. Beetroot juice is able to maintain a
normal level of NO due to betaine pigments, ensures the
biological activity of the body [22-25].

Beetroot juice has an analgesic effect, which allows
it to be recommended for chronic pain. Beets contain
sodium, potassium, magnesium, phosphorus, zinc, folic
acid, carotene, vitamin C, vitamin B6, thiamin, riboflavin,
nicotinic acid. Taking beetroot juice can block the entry of
calcium and have a diuretic effect. [26-28] It also contains
tryptophan, a derivative of dopamine [29-30].

The anti-pain effect is associated with anti-
inflammatory activity and is realized due to the reduction
of biologically active substances: histamine, bradykinin,
substance P, biologically active substances contained in
the juice [31].

Conclusions.

The presented literary data show that the extracts of
wheatgrass, lupine and beetroot juice have an anabolic
and wide-spectrum metabolic effect, which is the basis
for including them as a food additive in the treatment
of diseases of the cardiovascular and nervous systems,
hormonal disorders, and disorders of the digestive tract.

Prospects for further research.

It is planned to find and justify the use of other
phytodrugs with an anabolic effect.

References

. Sorokina OYu, Matolinets NV. Podderzhanie myishechnoy massyi u bolnyih otdeleniya intensivnoy terapii: ot suti problemyi k sovremennyim
tendentsiyam terapii. Emergency Medicine. 2021;1(96):48-55. DOI: 10.22141/2224-0586.1.96.2019.158745.

. Zubytska VO. Avtorska fitoterapia v suchasnii ozdorovchii praktytsi likaria. Vyklyky sohodennia, likuvannia postkovidnoho syndromu.
Fitoterapia. 2021;1(1):94-6. DOI: 10.33617/2522-9680-2021-1-94. [in Ukrainian].

. Marchyshyn SM, Kalushka OB. Khimichni ta tekhnolohichni aspekty doslidzhennia pyriiu povzuchoho. Medychna khimiia. 2007;9(2):121-
3. [in Ukrainian].

. Yakovlieva LV, Marchyshyn SM, Horban YM, Machulina SJ. Doslidzhennia influence of root extract ta korenevyshch pyriiu povzuchoho
na riven steroidnykh ta thyroidnykh hormoniv u syvorottsi krovi ekspermentalnykh tvaryn. Fitoterapia: Naukovo-praktychnyi chasopys.
2007;1:10-5. [in Ukrainian].

. Talib W, Mahasneh A. Antimicrobial, cytotoxicity and phytochemical screening of Jordanian plants used in traditional medicine. Molecules.
2010;15(3):1811-24. DOI: 10.3390/molecules15031811.

. Siintar |, Baldemir A, Coskun M, Keles H, Akkol EK. Wound healing acceleration effect of endemic ononis species growing in Turkey.
Journal of Ethnopharmacology. 2011;135(1):63—70. DOI: 10.1016/j.jep.2011.02.023.

. Deipenbrock M, Sendker J, Hensel A. Aqueous root extract from ononis spinosa exerts anti-adhesive activity against uropathogenic
escherichia coli. Planta Medica. 2020;86(04):247-54. DOI: 10.1055/a-1089-8645.

. Srinivasan B, Rodrigues JV, Tonddast-Navaei S, Shakhnovich E, Skolnick J. Rational design of novel allosteric dihydrofolate reductase
inhibitors showing antibacterial effects on drug-resistant escherichia coli escape variants. ACS Chemical Biology. 2017;12(7):1848-57.
DOI: 10.1021/acschembio.7b00175.

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meguuunn — 2023 — Bun. 4 (171) / Bulletin of problems in biology and medicine — 2023 - Issue 4 (171) 27



ornaaun NITEPATYPU / LITERATURE REVIEWS

9. Addotey JN, Lengers |, Joseph J, Gampe N, Beni S, Petereit F, et al. Isoflavonoids with inhibitory effects on human hyaluronidase-1
and norneolignan clitorienolactone B from Ononis spinosa L. root extract. Phytotherapy. Rev. 2018;130:169-74. DOI: 10.1016/
phytotech.2018.08.013.

10.Aomatsu M, Kato T, Kasahara E, Kitagawa S. Gender difference in tumor necrosis factor-a production in human neutrophils stimulated
by lipopolysaccharide and interferon-y. Biochemical and Biophysical Research Communications. 2013;441(1):220-5. DOI: 10.1016/j.
bbrc.2013.10.042.

11. Gampe N, Darcsi A, Lohner S, Béni S, Kursinszki L. Characterization and identification of isoflavonoid glycosides in the root of spiny
restharrow (Ononis spinosa L.) by HPLC-QTOF-MS, HPLC—-ms/MS and NMR. Journal of Pharmaceutical and Biomedical Analysis.
2016;123:74-81. DOI: 10.1016/j.jpba.2016.01.058.

12.Gampe N, Darcsi A, Nagyné Nedves A, Boldizsar I, Kursinszki L, Béni S. Phytochemical analysis of ononis arvensis L. by liquid
chromatography coupled with Mass Spectrometry. Journal of Mass Spectrometry. 2019;54(2):121-33. DOI: 10.1002/jms.4308.

13.Wang Y, Do T, Marshall LJ, Boesch C. Effect of two-week red beetroot juice consumption on modulation of gut microbiota in Healthy Human
Volunteers — A Pilot Study. Food Chemistry. 2023;406:134989. DOI: 10.1016/j. foodchem.2022.134989.

14.Benjamim CJ, Porto AA, Valenti VE, Sobrinho AC, Garner DM, Gualano B, et al. Nitrate derived from beetroot juice lowers blood pressure
in patients with arterial hypertension: A systematic review and meta-analysis. Frontiers in Nutrition. 2022;9:823039. DOI: 10.3389/
fnut.2022.823039.

15.Tawa M, Nagano J, Kitama J, Abe S, Fujita A, Nakagawa K, et al. Ameliorative effects of beetroot juice supplementation on monocrotaline-
induced pulmonary hypertension in rats. Future Pharmacology. 2022;2(4):547-57. DOI: 10.3390/futurepharmacol2040033.

16.Sayyar A, Oladi M, Hosseini M, Nakhaee S, Ataie Z, Farrokhfall K. Effect of red beetroot juice on oxidative status and islet insulin release
in adult male rats. Diabetology &amp; Metabolic Syndrome. 2022;14(1):58. DOI: 10.1186/s13098-022-00830-z.

17.Jurado-Castro JM, Casanova-Rodriguez D, Campos-Perez J, Llorente-Cantarero FJ, De La Florida-Villagran CA, Diaz-Bernier VM, et al.
Beetroot juice produces changes in heart rate variability and reduces internal load during resistance training in men: A randomized double-
blind crossover. Nutrients. 2022;14(23):5119. DOI: 10.3390/nu14235119.

18. Mirmiran P, Houshialsadat Z, Gaeini Z, Bahadoran Z, Azizi F. Functional properties of beetroot (beta vulgaris) in the management of cardio-
metabolic diseases. Nutrition &amp; Metabolism. 2020;17(1):3. DOI: 10.1186/s12986-019-0421-0.

19.Brzezinska-Rojek J, Sagatovych S, Malinowska P, Gadaj K, Prokopowicz M, Grembecka M. Antioxidant capacity, nitrite and nitrate content
in beetroot-based dietary supplements. Foods. 2023;12(5):1017. DOI: 10.3390/ foods12051017.

20.Duqueyroix A, Ait Aider-Kaci F, Aider M. Impact of the anodic and cathodic electro-activation treatment on the physico-chemical and
antioxidant capacity of Red Beetroot Juice. ACS Omega. 2022;7(46):42456—66. DOI: 10.1021/acsomega.2c05671.

21.Sentkowska A, Pyrzynska K. The influence of thiol addition on selenium stability and antioxidant activity of beetroot juice. Applied Sciences.
2022;12(24):12634. DOI: 10.3390/app122412634.

22.Kumar S, Saravana P, Bhaumik A, Chopra M, Devi KN. Evaluation of Anti diabetic activity of Ethanolic Extract of Beet Root (EEBT- Beta
vulgaris) against Streptozocin induced diabetic Rats. Journal of drug discovery and therapeutics. 2016;4:6—16.

23.Karimzadeh L, Sohrab G, Hedayati M, Ebrahimof S, Emami G, Razavion T. Effects of concentrated beetroot juice consumption on glycemic
control, blood pressure, and lipid profile in type 2 diabetes patients: Randomized Clinical Trial Study. Irish Journal of Medical Science.
2022;192(3):1143-53. DOI: 10.1007/s11845-022-03090-y.

24.Ghosh SM, Kapil V, Fuentes-Calvo |, Bubb KJ, Pearl V, Milsom AB, et al. Enhanced vasodilator activity of nitrite in hypertension.
Hypertension. 2013;61(5):1091-102. DOI: 10.1161/hypertensionaha.111.00933.

25. Clifford T, Howatson G, West D, Stevenson E. The potential benefits of red beetroot supplementation in Health and Disease. Nutrients.
2015;7(4):2801-22. DOI: 10.3390/nu7042801.

26.Miller GD, Nesbit BA, Kim-Shapiro DB, Basu S, Berry MJ. Effect of vitamin C and protein supplementation on plasma nitrate and nitrite
response following consumption of beetroot juice. Nutrients. 2022;14(9):1880. DOI: 10.3390/nu14091880.

27.Moreno B, Morencos E, Vicente-Campos D, Mufioz A, Gonzalez-Garcia J, Veiga S. Effects of beetroot juice intake on repeated performance
of competitive swimmers. Frontiers in Physiology. 2023;13:1076295. DOI: 10.3389/fphys.2022.1076295.

28.Giampaoli O, leno C, Sciubba F, Spagnoli M, Miccheli A, Tomassini A, et al. Metabolic biomarkers of red beetroot juice intake at rest and
after physical exercise. Nutrients. 2023;15(9):2026. DOI: 10.3390/nu15092026.

29.Jones L, Bailey SJ, Rowland SN, Alsharif N, Shannon OM, Clifford T. The effect of nitrate-rich beetroot juice on markers of exercise-induced
muscle damage: A systematic review and meta-analysis of Human Intervention Trials. Journal of Dietary Supplements. 2021;19(6):749—
71. DOI: 10.1080/19390211.2021.1939472.

30.Jurado-Castro JM, Campos-Perez J, Ranchal-Sanchez A, Duran-Lépez N, Dominguez R. Acute effects of beetroot juice supplements
on lower-body strength in female athletes: Double-blind crossover randomized trial. Sports Health: A Multidisciplinary Approach.
2022;14(6):812—21. DOI: 10.1177/ 19417381221083590.

31.Sarfaraz S, lkram R. Anti-nociceptive potential of lyophilized Beta vulgaris L. (Beet root) powder. Pak J Pharm Sci. 2019;32(2):529-34.

®ITONPENAPATU 3 AHABO/TIIYHOLO AIEIO

3aiueHko . B., lopuakoBsa H. O., beneHiues I. ., LLymeiiko O. B., KimmeHko O. B., flopowieHko A. I.,
KosTtyH A. O.

Pestome. ManeHoBi i HOBOraneHoBi GpiTonpenapaTy, WO LWMPOKO 3aCTOCOBYBA/IM B HAPOAHI MeAULUMHI, He BTpa-
TUAM CBOTO 3HAYEHHSA i CbOrOAHI 3aBASKN MEHLLIN BApTOCTi, MEHLWIA TOKCUYHOCTI i LUMPOKOMY CMEKTPY Aii Ta ao-
CTYMHOCTI.

Memotr 00cCnioHeHHs € BU3HAaYEHHA aHaboNiYHUX Ta iHWKUX MeTaboniyHUX BNacTMBOCTEN Yy diTonpenapartis
nupito NoB3y4yoro, bypsAka Ta BoBYyra.

06’ekm i Memoou 0ocnidnceHHs. 3a TEMOK AOCNIAKEHHS NPOBeAeHUI NOLWYK i aHani3 HayKoBOi niTepatypu,
BK/toyatoun PubMed, Google Scholar, Scopus.

Pesynbmamu. OfHi€0 3 NepLIMX POCAUH, Y EKCTPAKTI KOPEHIB AKOi BU3HAUMAKM aHaboniyHuii Bnamns 6ys nupin
nos3yynin. PapmakonoriyHa aHaboniyHa aKTUBHICTb EKCTPAKTY NMpito NOB3y4yoro byna niaTBepaArKeHa TAKOXK B eKC-
nepumeHTax Ha Liypax 3 Xap4yoBoto AenpuBaLLEr Ta rigpoiHAYKOBaHNUM KOPTU30iHAYKOBAaHMM KaTabonismom 6in-
KiB. AHaboniyHa Aia eKcTpakTy NMpito NoB3yyoro nepesuulyBana epeKt pedepeHTHOro npenapaTy Kanito opoTarty.
BcTaHOBNEHO, WO KPiM aHaboNiYHOI Ail eKCTPaKT NUPito NOB3Y4YOro BO/IOAIE TAKOXK iMYHOMOZAY/THOHUYNUM, aHTUOKCHK-
OAHTHUM, NPOTM3ananbHUM ePEKTOM, LLLO € MiACTaBO A1 MOXK/IUBOCTI MPU3HAYEHHS B KNIHIYHIMA NpakTUL,i.

MeTaboniyHy Ta aHaboNiYHY aKTUBHICTb BCTAHOBM/IM TaKOXK Y BOBYYra N0AbOBOro. [pu LLbOMY 3BEPHYM yBary Ha
paHo3arototuy, imyHomoay oy Aii. Og4HOYacHO BCTAHOBUAM NPOTM3anasbHy, afire3nBHY, renatonpoTeKTOPHY,
LiypPeTUYHY, aHTMOKCUAAHTHY, CYAMHOPO3LWMPIOBAIbHY, FiNeasoTemMiyHy akTUBHICTb.

MpenapaTt KopeHis bypska, NopAs 3 aHaboNIYHOI aKTUBHICTIO, MPOABAAIOTH TAKOXK LyKPO3HUIKYHOUY, aHTUXEHO-
6GaKTepHy Aito, @ TaKOXK HOPMani3ysasivm apTepiasbHUM TUCK, BUSIBUIN QHTUOKCUAAHTHY, MPOTUILLEMIYHY, KapAionpo-
TEKTOPHY Ait0, HEMPONPOTEKTOPHY Ta aHTUOKCUAAHTHY aKTUBHICTb, BN/IMBAKOYM HA BMiCT OKCMAY a30Ty.
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EKCTpaKT KOpeHiB NMpito NoB3yyoro, BOBYYyra N0/IbOBOrO, MMPito KOMOYOro | BypsaKa, 3aBAAKM HasBHOCTI diTocTe-
pPOANiB, OPraHiYHUX KMCAOT Ta iHWKUX BIONOTIYHO aKTUBHUX PEYOBUH, NPOABAAIOTL aHABONIUHY, OPraHONPOTEKTOPHY,
penapaTuBHY, renatonpoTeKTOPHY, AiyPEeTUYHY, aHTUOKCUAAHTHY, CyAMHOPO3LLMPIOBA/bHY, NPOTM3ananbHy, rinoa-
30TEHIYHY Aito.

BucHoeKu. MpeactaBneHi nitepaTypHi AaHi cBigyaTb, WO EKCTPAKTU NUpito, BOBYYra i COKy bypsaKa BONOAIOTbL
aHaboNiIYHOW Ta WMPOKMM CNEKTPOM MeTaboniyHOI Aji, Wo € NiacTaBoo A1A BKAKOYEHHS iX AK Xap4yoBOi AOMILLKK
Npu NiKyBaHHI 3aXBOPIOBaHb CePLLEBO-CYANHHOI, HEPBOBOi CUCTEMM, TOPMOHAIbHUX PO31aLiB, MOPYLIEHb TPABHOTO
KaHany.

KntovoBi cnoBa: eKCTPaKT KOPEeHiB NUPito MOB3y40ro, EKCTPAKT KOPEHiB BypsaKa, eKCTPaKT BOBYYra NosibOBOroO,
aHaboniyHa gis.

PHYTODRUGS WITH ANABOLIC EFFECT

Zaychenko G. V., Gorchakova N. O., Belenichev I. F., Shumeiko O. V., Klymenko O. V., Doroshenko A. I.,
Kovtun D. O.

Abstract. Galenic and neogalenic phytodrugs, which were widely used in traditional medicine, have not lost their
importance even today due to their lower cost, lower toxicity and wide spectrum of action and availability.

The purpose of the study there is a definition of anabolic and other metabolic properties of phytodrugs of
creeping wheatgrass, beetroot and wolfberry.

Object and research methods. A search and analysis of scientific literature, including PubMed, Google Scholar,
Scopus, was carried out on the topic of the study.

The results. One of the first plants whose root extract was found to have an anabolic effect was creeping
wheatgrass. Pharmacological anabolic activity of creeping wheat extract was also confirmed in experiments on
rats with food deprivation and hydro-induced cortisol-induced protein catabolism. The anabolic effect of the
creeping wheat extract exceeded the effect of the reference drug potassium orotate. It has been established that,
in addition to the anabolic effect, the extract of creeping wheat also has an immunomodulatory, antioxidant, and
anti-inflammatory effect, which is the basis for the possibility of its use in clinical practice.

Metabolic and anabolic activity was also established in the wild wolf. At the same time, attention was paid
to wound-healing, immunomodulating effects. At the same time, anti-inflammatory, adhesive, hepatoprotective,
diuretic, antioxidant, vasodilator, hypoazotemic activity was established.

Preparations of beet roots, along with anabolic activity, also show hypoglycemic, antichenobacterial effect,
and also normalized blood pressure, revealed antioxidant, anti-ischemic, cardioprotective, neuroprotective and
antioxidant activity, influencing the content of nitric oxide.

Due to the presence of phytosterols, organic acids and other biologically active substances, the extract of the
roots of creeping wheatgrass, field wolfberry, prickly wheatgrass and beetroot have anabolic, organoprotective,
reparative, hepatoprotective, diuretic, antioxidant, vasodilator, anti-inflammatory, hyponitrogenous effects.

Conclusions. The presented literary data show that the extracts of wheatgrass, lupine and beetroot juice have
an anabolic and wide-spectrum metabolic effect, which is the basis for including them as a food additive in the
treatment of diseases of the cardiovascular and nervous systems, hormonal disorders, and disorders of the digestive
tract.

Key words: extract of the roots of creeping wheat, extract of beet roots, extract of wild lupine, anabolic action.
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