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Abstract
Betahistine are routine drug in neurological practice, which is used to correct vertigo. The clinical efficacy of this drug can
be caused not only by neuro-, but also by endotheliotropic action. In this review, the main information on the potential
mechanisms for the implementation of vasoprotection, including metabolic, NO-ergic, anti-inflammatory and other
components of the action are discussed. Betahistine as histamine receptors type 3 antagonist and histamine receptors type 1
and 2 agonist has a positive effect on cerebral and systemic hemodynamics, and due to anorexigenic action and the ability
to stimulate lipolysis can ameliorate dyslipidemia as well as suppress the synthesis of pro-inflammatory cytokines and

increase the expression of endothelial NO synthase.

Keywords: Betahistine, Endothelial Dysfunction, Atherosclerosis, Histamine, Vertigo.

Introduction

Neurological disorders such as vertigo, attention
deficit, cognitive decline, and fatigue are among the
most common symptoms in women of menopausal
age. The etiology of this kind of symptoms is
different, but the most obvious cause is dyscirculatory
cerebral blood flow disorders, associated, among
other, with endocrinological alterations and
endothelial dysfunction typical of this age [1].

The close coherence of endothelial function (ED)
with cerebral hemodynamic abnormalities allows us
to consider the endothelium as an important target of
therapeutic effects. Widely known that the endothelial
monolayer is the largest endocrine organ and its
functional activity is associated with the regulation of
hemodynamics, coagulation, local inflammation,
angiogenesis and many other processes. Endothelial
dysfunction leads to hypertension, impaired normal
tissue perfusion, the appearance of a tendency to
thrombosis and pathological changes in the vascular
network anatomy. Changes in the spectrum of
molecules secreted and expressed by the endothelium
and a violation of its barrier function ultimately lead
to infiltration of the vascular wall with atheromatous
masses and the formation of atherosclerotic plaques
[2].

With the aim to improve the effectiveness of
underlying disease treating and reduce the risk of
developing life-threatening vascular complications,
pharmacological correction of neurological symptoms
associated with impaired brain blood supply should be

carried out using drugs that have not only neuro-, but
also endothelium-protective activity. Since betahistine
is one of the most commonly prescribed drugs in
neurological practice (Fig. 1), it seems appropriate to
evaluate its pharmacodynamics from the point of view
of the effect on endothelium function.
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Figure -1: The structure of drugs for the vertigo
treatment [3]

Betahistine, Histamine and Endothelium

At the beginning of the 20th century, the future
Nobel laureate from London, Henry Dale (Henry
Dale) worked on the detection of compounds
responsible for improving uterine tone when using an
extract of ergot [5]. In 1910, the search led to the
discover of histamine, and the description of its
phenotypic effects, such as vasodilation, increased
tone of the smooth muscles of the internal organs, as
well as a positive chrono-and inotropic effect [6].
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After another 10 years, Popelsky in experiments on
dogs discovered the ability of histamine to increase
the secretion of hydrochloric acid in the stomach [7].
Finally, in 1937, William Feldberg and staff provided
compelling evidence that histamine is a mediator of
experimental anaphylaxis [8, 9]. Studies of the second
half of the 20th century were marked by the
identification of histamine molecular targets —
histamine receptors (HR) of types 1, 2, 3, cloning of
their genes, and the synthesis and study of a wide
range of compounds having chemical affinity for
them, mainly antagonists [10]. Then, already in the
21st century, using the bioinformatics screening,
histamine receptor of type 4 was discovered, whose
functions are mainly limited to immune regulation
[10-12]. H3R are predominantly expressed in the
brain, where they provide modulation processes for
synaptic transmission. They are characterized by high
spontaneous activity and the ability to inhibit the
neuronal liberation of histamine. The therapeutic
potential of this type of blockade, receptors, includes
the treatment of vertigo, narcolepsy, attention deficit,
Alzheimer's disease, allergic rhinitis, and some other
pathologies [13].

Betahistine was registered in 1970 as a drug for the
treatment of Meniere's disease. He is a selective H3
antagonist and an H1 and H2 receptor agonist. While
the blockade of H3R causes mainly vestibulotropic
effects, effects on HIR and H2R can cause
endothelioprotective action.

Hemodynamic Effects of Betahistine

Violation of the endothelium vasoregulatory
function leads to the appearance of permanent
vasoconstriction. At the same time, hypertension is a
factor contributing to damage to the endothelial
monolayer. As a result, a kind of vicious circle is
created, the gap of which is one of the important tasks
of pharmacotherapy.

Histamine receptors are widely expressed in the
endothelium, responding mainly to controlling
vascular tone and permeability. The H1 and H2
receptors are involved in endothelium-dependent
vasodilation, which is prevented by prior
administration of the blocker of the endothelial NO
synthase L-NAME [14].

A particularly important role is played by
histamine receptors in the regulation of cerebral blood
flow, where their activation may be accompanied by
both contraction and relaxation of blood vessels. At
the same time, vasodilation is a more stereotypical
response and is also mediated by endothelium [15].
Following the histamine infusion, a two-phase drop in
blood pressure occurs, which is implemented initially
through the H1 and then through the H2 receptors.
The hemodynamic effect of the HIR and H2R

agonists with respect to the small steep circulation has
the opposite direction and is expressed in an increase
in pulmonary pressure [16].

Betahistine and Inflammation

Acute or permanent inflammation, leading to
cytokinemia and reactive oxygen species increased
production is one of the factors contributing to the
development and progression of ED [17]. The ability
of drugs to reduce the excess activity of the adaptive
and innate parts of the immune system can be
considered as part of the endothelioprotective action.

Although the histaminergic system is classically
associated  with a  proinflammatory  focus,
experimental studies in animal models have shown
that phlogogenic potential mainly has H1R, while the
action of other subtypes of histamine receptors is not
so clear. Thus, the inflammatory infiltration of the
brain by neutrophils after the simulation of focal
ischemia is reduced almost 2 times against the
background of the introduction of L-histidine [18].
This effect is due to the ability of histamine to reduce
the production of IL-12 through H2R and is prevented
by the introduction of ranitidine [19, 20]. Histamine,
as a classic edemogenic agent, after intra-arterial
injection into the carotid artery increases
transcapillary penetration of albumin into brain tissue
(again through H2R) [21, 22]. However, against the
background of the already existing edema, activation
of the histaminergic system leads to a decrease in the
content of transudate in the affected areas [23]. This
phenomenon may be due to both a decrease in
capillary permeability and the ability of histamine to
reduce neuronal excitotoxicity [24].

In vitro treated by with a histamine solution (from
10 to 10" M) macrophages showed a decrease in
chemotaxis, production of superoxide anions, and

macrophage phagocytic  activity. In  addition,
histamine and the H2R agonist dimaprit inhibited
TNF-o. and 1IL-12 production induced by

lipopolysaccharide, as well as the expression of the
ICAM-1 molecule on monocytes (Fig. 3) [25, 26].

In animal models of local inflammation,
betahistine reduces the severity of arthritis and levels
of pro-inflammatory cytokines, including TNF-a, IL-
6, IL-23, and IL-17 in mouse paw tissues. Lymph
node cells in mice treated with betahistine are
characterized by a decrease in proliferation, as well as
a lower Th17 content [27].

Metabolic Effects of Betahistine

The endothelium is one of the most vulnerable
organs experiencing the damaging effects of
dysmetabolic disorders. Improving the metabolic
profile is considered as one of the promising strategies
for the correction of endothelial dysfunction [28-31].
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In this regard, the fact that betahistine has
anorexigenic properties and the ability to stimulate
lipolysis is especially intriguing.

Numerous experiments have shown that the brain
histaminergic system plays a role in the pathogenesis
of obesity. Intracerebral administration of histamine,
systemic use of its precursor L-histidine and H3-R
blockade reduce food intake, body weight and
improve the rodent lipid profile [32-35]. In contrast,
administration of the alpha-fluoromethylhistidine,
histidine-decarboxylase inhibitor and intraventricular
injection of H1-R antagonists increase food intake in
rodents [36]. Similarly, transgenic mice with reduced
H1-R and histidine carboxylase expression develop
hyperphagia, obesity, and diabetes [37-40]. These
data are confirmed in clinical studies. So, one of the
side effects of the drug for the treatment of
schizophrenia olanzapine is obesity [41]. This effect is
presumably associated with the presence of
histaminergic action in it and is leveled with
simultaneous use with betahistine [42-45].

The positive metabolic effects of H1R agonists are
also due to the peripheral component of the action.
Thus, the use of betahistine enhances the expression
of enzymes involved in lipolysis and inhibition of
lipogenesis in the liver by activating the receptor
activated by peroxisome proliferator (PPAR-a) (Fig.
3) [46].

PPAR-a is known to be the target of antidiabetic
drugs of the thiazolidinediones group and associated
with an increase in glucose utilization, normalization
of energy metabolism and contributes to an increase
in eNOS activity in endothelial cells [47, 48].

Conclusion and Perspectives

Thus, betahistine has a large range of potential
ways to achieve endothelioprotective action, which
include an improvement in the metabolic profile, a
positive effect on hemodynamics, a decrease in pro-
inflammatory activation and NO-ergic activity.

Accumulated clinical experience indicates that
betahistine has a positive effect on cerebral blood
flow, but its effect on peripheral hemodynamics and
atherothrombogenesis processes may be a subject of
further study.

Search and study of drugs that improve endothelial
function is an important task of modern pharmacology
[49-57]. Special attention should be paid to remedies
that, along with the treatment of the underlying
disease, reduce the risk of other pathologies and
improve the long-term prognosis of patients.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Moreau, K. L., Hildreth, K. L. Vascular aging across the
menopause transition in healthy women. Adv Vasc Med.
2014.

Denisyuk T, Lazareva G, Provotorov V, Pokrovskaya T
(2016) Endothelium and cardioprotective effects of HMG-
Co-A-reductase in combination with L-arginine in
endothelial dysfunction modeling. Research Results in
Pharmacology 2(1): 4-8.

Agus S., Benecke H., Thum C. Clinical and demographic
features of vertigo: findings from the REVERT Registry.
Front Neurol.-2013.-Vol .4, N 48.

Barger G., Dale H.H: Ergotoxine and some other
constituents of ergot. Biochem J.-1907.-Vol. 2.- P. 240-
299.

Dale H.H., Laidlaw P.P: The physiological action of B-
iminazolylethylamine. J Physiol.-1910.-Vol. 41.-P. 318-
344,

Popielski L: B-Imidazolylathylamin und die Organextrakte
Erster Teil: B-Imidazolyl-athylamin als méchtiger Erreger
der Magendrisen. Pfluegers Arch.- 1920.-Vol. 178.- P.
214-236.

Ushasi Das, Gopa Roy Biswas And Sutapa Biswas Majee.
"Fabrication of a Disintegration-Accelerated Matrix Tablet
of Carvedilol." International Journal of Pharmacy
Research & Technology 3.2 (2013), 22-28.

Al-Snafi, A.E.“ Pharmacological and therapeutic
importance of hibiscus sabdariffa-A review”, (2018)
International Journal of Pharmaceutical Research, 10 (3),
pp. 451-475.

Cataldi M., Borriello F., Granata F., Annunziato L.,
Marone G. // Chemical Immunology and Allergy.-2014. -
V0l.100.-P. 214-226.- DOI: 10.1159/000358740.

Oda T., Morikawa N., Saito Y., Masuho Y., Matsumoto S:
Molecular cloning and characterization of a novel type of
histamine receptor preferentially expressed in leukocytes. J
Biol Chem.- 2000.-V0l.275.- P. 36781 36786.

Nakamura T., Itadani H., Hidaka Y., Ohta M., Tanaka K:
Molecular cloning and characterization of a new human
histamine receptor, HH 4 R. Biochem Biophys Res
Commun.-2000.-Vol. 279.- P. 615-620.

Leurs R., Bakker R.A., Timmerman H., Esch 1.J.P. De.
The histamine H3 receptor: from gene cloning to H3
receptor drugs. Nat. Rev. Drug Discov.-2005.- VVol.4.
Spitaler M.M., Hammer A., Malli R., Graier W.F.
Functional analysis of histamine receptor subtypes
involved in endothelium-mediated relaxation of the human
uterine artery. Clinical and Experimental Pharmacology
and physiology. - 2002. - Vol. 29. - P.711-716.
Jansen-Olesen |., Ottosson A., Cantera L., Strunk S.,
Lassen L.H., Olesen J., Mortensen A., Engel U., Edvinsson
L.B. Role of endothelium and nitric oxide in histamine-
induced responses in human cranial arteries and detection
of mRNA encoding H1- and H2-receptors by RT-PCR. J
Pharmacol. — 1997. — Vol. 121, N 1. — P. 41-48. -
DOI:10.1038/sj.bjp.0701097.

Marshall 1. Characterization and distribution of histamine
H1- and H2-receptors in precapillary vessels. J Cardiovasc
Pharmacol. — 1984. — N 6.-P.587-697.

Denisuk, T. A., Pokrovskii, M. V., Philippova, O. V.,
Dolzhikov, A. A., Pokrovskaia, T. G., Korokin, M. V., . ..
Osipova, O. A. (2015). Endothelio- and cardioprotective
effects of HMG-CoA reductase inhibitors under the
condition of endotoxin-induced endothelial dysfunction.
Research Journal of Pharmaceutical, Biological and
Chemical Sciences, 6(5), 1542-1547.

Ivlitskaya I, Korokin M, Loktionov A (2016)
Pharmacological efficiency of statins and L-norvalin at an

Journal of International Pharmaceutical Research, ISSN: 1674-0440

288



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

endotoxin-induced endothelial dysfunction. Research
Results in Pharmacology 2(2): 25-35.

lgaz P., Novak |., Lazaar E., Horvath B., Heninger E.,
Falus A. Bidirectional communication between histamine
and cytokines. Inflammation Res.-2001.-Vol. 50, N 3.-P.
123-128.

Packard K. A., Khan M. M. Effects of histamine on
Th1/Th2 cytokine balance. Int. Immunopharmacol.-2003.-
Vol.3, N 7.- P. 909-920.

Dux E.; Joo F. Effects of histamine on brain capillaries.
Fine structural and immunohistochemical studies after
intracarotid infusion. Exp. Brain Res.-1982.-Vol.47, N 2.-
P. 252-258.

Gross P. M.; Teasdale G. M.; Graham D. I.; Angerson W.
J.; Harper A. M. Intra-arterial histamine increases blood-
brain transport in rats. Am. J. Physiol.-1982.-Vol. 243, N
2.-P. 307-317.

Irisawa Y.; Adachi N.; Liu K.; Arai T.; Nagaro T.
Alleviation of ischemia-induced brain edema by activation
of the central histaminergic system in rats. J. Pharmacol.
Sci.-2008.-Vol. 108, N 1.-P.112-123.

Hu W.W., Chen Z. Role of histamine and its receptors in
cerebral ischemia. ACS Chem Neurosci.-2012.-V0l.3,Ne 4.-
P.238-247.

Azuma Y., Shinohara M., Wang P.L., Hidaka A., Ohura K.
Histamine inhibits chemotaxis, phagocytosis, superoxide
anion production, and the production of TNFalpha and IL-
12 by macrophages via  H2-receptors. Int.
Immunopharmacol.-2001.-Vol.1,N 9-10.-P.1867-1875.
Takahashi H. K., Yoshida A., lwagaki H., Yoshino T., Itoh
H., Morichika T., Yokoyama M., Akagi T., Tanaka N.,
Mori S., Nishibori M. Histamine regulation of interleukin-
18-initiating cytokine cascade is associated with down-
regulation of intercellular adhesion molecule-1 expression
in human peripheral blood mononuclear cells. J.
Pharmacol. Exp. Ther.-2002.-V0l.300, N 1.-P. 227-235.
Tang K.T., Chao Y.H., Chen D.Y., Lim Y.P., Chen Y.M,,
Li Y.R., Yang D.H., Lin C.C. Betahistine attenuates
murine collagen-induced arthritis by suppressing both
inflammatory and Th17 cell responses. International
Immunopharmacology.-2016.-Vol. 39.- P. 236-245.
Morimoto T., Yamamoto Y., Yamatodani A. Brain
histamine and feeding behavior. Behav Brain Res.- 2001.-
Vol. 124, Ne2.-P. 145-150.

Korokin, M. V., Pokrovsky, M. V., Novikov, O. O.,
Gureev, V. V., Denisyuk, T. A., Korokina, L. V., . ..
Belous, A. S. (2011). Effect of L-arginine, vitamin B6 and
folic acid on parameters of endothelial dysfunction and
microcirculation in the placenta in modeling of L-NAME-
induced NO deficiency. Bulletin of Experimental Biology
and Medicine, 152(1), 70-72.

Korokin, M. V., Pokrovskiy, M. V., Novikov, O. O.,
Gudyrev, O. S., Gureev, V. V., Denisyuk, T. A, . . .
Belous, A. S. (2011). A model of hyperhomocysteine-
induced endothelial dysfunction in rats. Bulletin of
Experimental Biology and Medicine, 152(2), 213-215.
Soldatov VO, Shmykova EA, Pershina MA, Ksenofontov
AO, Zamitsky YM, Kulikov AL, Peresypkina AA, Dovgan
AP, Belousova YV (2018) Imidazoline receptors agonists:
possible mechanisms of endothelioprotection. Research
Results in Pharmacology 4(2): 11-18.

Korokin, M. V., Pokrovskii, M. V., Kochkarov, V. I.,
Gudyrev, O. S., Korokina, L. V., Pokrovskaya, T. G., &
Gureev, V. V. (2014). Endothelial and cardio protective
effects of tetrahydrobiopterin, L-norvaline, L-arginine and
their combinations by simulation of hyperhomo-cysteine
induced endothelial dysfunction. Research Journal of
Pharmaceutical, Biological and Chemical Sciences, 5(6),
1375-1379.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Masaki T., Yoshimatsu H., Chiba S., Watanabe T., Sakata
T. Central infusion of histamine reduces fat accumulation
and up-regulates UCP family in leptin resistant obese mice
/I Diabetes.-2001.- Vol. 50, N 2.- P. 376-384.

Malmlof K., Zaragoza F., Golozoubova V., Refsgaard
H.H., Cremers T., Raun K., Johansen P.B., Westerink B.,
Rimvall K. Influence of a selective histamine H3 receptor
antagonist on hypothalamic neural activity, food intake
and body weight. Int J Obes (Lond).-2005.-Vol. 29, N 12.-
P. 1402-1412.

Malmlof K., Golozoubova V., Peschke B., Wulff B.S.,
Refsgaard H.H., Johansen P.B., Cremers T., Rimvall K.
Increase of neuronal histamine in obese rats is associated
with decreases in body weight and plasma triglycerides.
Obesity (Silver Spring).-2006.-Vol. 14, N 12.-P. 2154-
2162.

Tuomisto L., Yamatodani A., Jolkkonen J., Sainio E.L.,
Airaksinen M.M.. Inhibition of brain histamine synthesis
increases food intake and attenuates vasopressin response
to salt loading in rats. Methods Find Exp Clin Pharmacol.-
1994.- VVol.16, N 5.-P. 355-359.

Mollet A., Lutz T.A., Meier S., Riediger T., Rushing P.A.,
Scharrer E. Histamine H1 receptors mediate the anorectic
action of the pancreatic hormone amylin. Am J Physiol
Regul Integr Comp Physiol.- 2001.- Vol. 281,Ne 5.-
P.1442-1448.

Masaki T., Chiba S., Yasuda T., Noguchi H., Kakuma T.,
Watanabe T., Sakata T., Yoshimatsu H. Involvement of
hypothalamic histamine H1-receptor in the regulation of
feeding rhythm and obesity. Diabetes.- 2004.- Vol.53, N
9.-P. 2250-2260.

Fulop A.K., Foldes A., Buzas E., Hegyi K., Miklo6s I.H.,
Romics L., Kleiber M., Nagy A., Falus A., Kovacs K.J.
.Hyperleptinemia, visceral adiposity, and decreased
glucose tolerance in mice with a targeted disruption of the
histidine decarboxylase gene. Endocrinology.-2003.-Vol.
144, N 10.-P. 4306-4314.

Jorgensen E.A., Vogelsang T.W., Knigge U., Watanabe T.,
Warberg J., Kjaer A. Increased susceptibility to diet-
induced  obesity in  histamine-deficient  mice.
Neuroendocrinology.- 2006.- VVol.83, N 5-6.-P. 289-294.
Deng C. Effects of antipsychotic medications on appetite,
weight, and insulin resistance. Endocrinol. Metab. Clin.
North Am.-2013.-Vol. 42, N 3.-P. 545-563.

Lian J.,, Huang X.F., Pai N., Deng C. Preventing
olanzapine-induced weight gain using betahistine: a study
in a rat model with chronic olanzapine treatment. PLoS
ONE.-2014.-Vol. 9, N 8.

Lian J., Huang X.F.,, Pai N., Deng C. Betahistine
ameliorates olanzapine-induced weight gain through
modulation of histaminergic, NPY and AMPK pathways.
Psychoneuroendocrinology. - 2014. - Vol. 48. - P. 77 — 86.
Barak N., Beck Y., Albeck J. N. Betahistine decreases
olanzapine-induced weight gain and somnolence in
humans. Journal of Psychopharmacology. -2016. - Vol.
30, Ne3. - P. 237-241.

Barak N., Beck Y., Albeck J. N. A Randomized, Double-
Blind, Placebo-Controlled Pilot Study of Betahistine to
Counteract Olanzapine-Associated Weight Gain. Journal
of Clinical Psychopharmacology.-2016.-Vol. 36, N 3.-
P.253-256.

Liu X., Lian J., Hu C.H., Deng C. Betahistine co-treatment
ameliorates dyslipidemia induced by chronic olanzapine
treatment in rats through modulation of hepatic AMPKa-
SREBP-1 and PPARo-dependent pathway.
Pharmacological Research. — 2015.-Vol.100.- P. 36-46.
Monsalve F.A., Pyarasani R.D., Delgado-Lopez F.,
Moore-Carrasco R. Peroxisome proliferator-activated
receptor targets for the treatment of metabolic diseases.
Mediat. Inflamm.-2013.-Vol. 2013, 549627.

Journal of International Pharmaceutical Research, ISSN: 1674-0440

289



47.

48.

49.

50.

5L

52.

53.

54.

55.

56.

57.

Maccallini C., Mollica A., Amoroso R. The Positive
Regulation of eNOS Signaling by PPAR Agonists in
Cardiovascular Diseases. Am J Cardiovasc Drugs.- 2017.-
Vol. 17, N 4.- P.273-281.

Shabelnikova, A. S., Peresypkina, A. A., Pokrovskiy, M.
V., Kashuba, A. S., & Netrebenko, A. S. (2014). Analysis
of the protective properties of erythropoetin and nicorandil
on the basis of the model of the retina
ischemia/reperfusion. Research Journal of Pharmaceutical,
Biological and Chemical Sciences, 5(6), 1335-1339.
Gureev, V. V., Alehin, S. A., Pokrovskiy, M. V.,
Dolghikov, A. A., Korokin, M. V., Gudyrev, O. S., &
Kolesnik, I. M. (2014). Remote ischemic preconditioning
correction in ADMA-like gestosis model. Research
Journal of Pharmaceutical, Biological and Chemical
Sciences, 5(5), 1095-1098.

Peresypkina, A., Pazhinsky, A., Pokrovskii, M.,
Beskhmelnitsyna, E., Pobeda, A., & Korokin, M. (2019).
Correction of experimental retinal ischemia by I-isomer of
ethylmethylhydroxypyridine malate. Antioxidants, 8(2)
Pokrovskii, M. V., Korokin, M. V., Kudryavtsev, K. V.,
Pokrovskaya, T. G., Gudyrev, O. S., Gureev, V. V., . ..
Povetkin, S. V. (2017). Study of endothelial protective
activity of phenol-derived thrombin and arginase-2
inhibitors KUD-259 and KUD-974. Bulletin of
Experimental Biology and Medicine, 163(4), 436-438.
Rajkumar DSR, Gudyrev O, Faitelson A, Stepchenko A,
Dolzhikov A, Povetkin S (2016) Study of the influence of
L-norvaline, rosuvastatin and their combination on the
level of microcirculation in bone tissue in experimental
osteoporosis and fractures on its background. Research
Results in Pharmacology 2(1): 20-24.

Shakhno E, Savitskaya T, Pokrovskaya T, Yakushev V,
Pokrovskii M, Grinshpan D (2016) Use of L-arginine
immobilised on activated carbon for pharmacological
correction of endothelial disfunction. Research Results in
Pharmacology 2(1): 30-35.

Yakushev V, Filippenko N, Kizilova I, Korokin M,
Beskhmelnitsyna E, Litvinova A (2016) Research dose-
dependent endothelio- and cardioprotective activity of
selective arginase Il inhibitor in hyperhomocysteine-
induced endothelial dysfunction. Research Results in
Pharmacology 2(1): 42-45.

Molchanova O, Pokrovskaya T, Povetkin S, Reznikov K
(2016) Endothelioprotective property of the combination
of the thioctic acid and rosuvastatin shown in the
endothelial dysfunction models. Research Results in
Pharmacology 2(1): 9-15.

Alni, J. R., Borhani, F., Ebadi, A., & Bazmi, S. (2018).
Professional ethical competence for medical students: a
qualitative study. Electronic Journal of General Medicine,
15(3).

Akdeniz G, Deniz O, Vural G, Glimiisyayla S, Bektas H. Is
digit ratio (2D:4D) an indicator for patients with epilepsy?.
J Clin Exp Invest. 2018;9(2):87-90.

Journal of International Pharmaceutical Research, ISSN: 1674-0440

290



