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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Adrenoceptors are a class of G protein-bound receptors that
target catecholamines (noradrenaline and adrenaline). Adre-
noceptors have been observed in many cells, participating in
the pathogenesis of many critical conditions, or diseases. The
mobilization of catecholamines into the blood occurs in situa-
tions such as hypoxia, anemia, hypercapnia, during strenuous
exercise, ie, in conditions where it is necessary to increase the
intensity of oxygen transport. These hormones initiate the de-
velopment of integrated physiological responses to modulate
cardiovascular, respiratory functions, and modify metabolic
pathways. Functional activity of adrenoceptors - an important
marker of the intensity and direction of adaptive reactions in
the living organism, their output, as well as an effective target
for the treatment of various diseases. Catecholamine’s recep-
tor modulators are widely used in the treatment of many dis-
eases (arterial hypertension, coronary heart disease [8], cancer,
inflammation [10,21,27]); B-adrenergic receptor blockers are
used in the treatment of cardiovascular (arterial hypertension,
ischemic heart disease) [6] and other diseases.

The possibility to regulate the intensity of the angiogenesis
process with B-blockers indicates the involvement of adrenocep-
tors in the modulation of the functioning of various systems of
the living body and the pathogenesis of many diseases (tumor
growth, rheumatoid arthritis, diabetic retinopathy, ischemic heart
disease, peripheral vascular damage). B-adrenergic receptors
also influence cytokines, chemokines, VEGF, fibroblast growth
factor, hepatocyte growth factor (HGF), placental growth fac-
tor, stromal cell factor-o, Matrix metalloproteinases (MMPs - a
group of enzymes that play an important role in the degradation
of extracellular matrix macromolecules and remodeling of con-
nective tissue [26] expression), and accordingly, are known as
the antitumor and anti-inflammatory effects of B-blockers. The
B-blocker, propranolol, is widely used in the treatment of car-
diac diseases, it’s anti-tumor and anti-inflammatory properties
are well known [32]. The inhibitory effect of propranolol (non-
selective B-adrenergic receptor blocker) on vascular endothelial
growth factor (VEG) norepinephrine-induced expression in adi-
pose tissue [37] and norepinephrine-induced release of a func-
tional angiogenic factor in nasopharyngeal carcinoma tumor
cells [18] has been described, suggesting that B-adrenoceptors
are involved in the regulation of these processes.

In this review, we discuss the role of adrenoceptors in the
regulation of the rheological functions of erythrocytes.

Rheological properties of erythrocytes. On the membranes
of erythrocytes receptors for many neurotransmitters and neu-
ropeptides (muscarinic acetylcholine receptors, 5-hydroxy-
tryptamine-1 receptors, and B-cholecystokinin receptors,
B-adrenoceptors) were detected.

Erythrocytes are multifunctional cells. In addition to gas
transport, they are involved in the regulation of blood rheologi-
cal parameters, in the transport of medicinal, biologically active
substances and immune complexes, in the regulation of vascular
dilatation. Erythrocytes play an important role in the regulation
of blood circulation: they participate in the regulation of vas-
cular tone, arterial, and venous blood pressure, affect platelet
function [13]. Erythrocytes can regulate the interaction of lym-
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phocytes with endothelium, specific immune responses in acti-
vated T cells, and intensity of their apoptosis; they can inhibit
neutrophil’s apoptosis [36].

As is known, the rheological properties of erythrocytes impor-
tantly depend on their proprties whish are manifested in changes
of their deformability and aggregability. The deformability of
erythrocytes is crucial for microcirculation and is especially
important during various critical situations, but the molecular
mechanisms of its regulation have not been fully established. It
is known, that the deformability of the erythrocyte’s membrane
is determined by its viscoelastic properties, the fluidity of the
cytoplasm, and the cell’s shape and size (surface area/volume
ratio) [28]. Viscoelastic properties of erythrocytes membrane
depends significantly on its lipids composition, properties of
membrane peripheral (cytoskeletal, adhesive proteins) and inte-
gral (pumps an channels) proteins Fluidity of erythrocyte’s cy-
toplasm plays an important role in the regulation of cell deform-
ability depends on the cell volume and hemoglobin structure and
quantity. Changes in erythrocyte’s diameter, and therefore the
volume, may be related to a disturbance of the osmotic balance
between the inner and outer environment of the cell. Maintain-
ing the normal osmotic balance in the erythrocytes significantly
depends on the level of activity of erythrocytes membrane trans-
port system and level of cellular metabolism (Na'/K*-ATPase
and Ca?*-ATPase activity). Na”/K*-ATPase plays important role
in the regulator of erythrocyte volume and, consequently, cy-
toplasm viscosity, which ensures the maintenance of osmotic
balance around the membrane; Ca?>*-ATPase ensures a low con-
centration of intracellular Ca?*, which is also essential for main-
taining a high deformability [22].

Role of p-adrenoceptors in the regulation of the rheological
functions of erythrocytes.

It is known that B-adrenoceptors play an important role in
the regulation of the erythrocytes metabolism. Activation of
-adrenoceptors by agonists is mediated by a receptor-coupled G
protein, which has a stimulatory effect on adenylate cyclase. Ac-
tivation of adenyl cyclase results in the formation of a secondary
messenger, cyclic adenosine monophosphate (cAMP), inside the
cell. The cAMP also causes changes in the concentration of Ca?*
ions in the cell through cAMP-dependent protein kinases (PK-
A, PK-C) and the activation of several Ca**-dependent metabolic
pathways [5]. It is known that activated by [-adrenergic recep-
tors agonists cAMP-dependent PK-C promotes phosphorylation
of membrane Na'/K'-ATPase and Ca?>"-ATPase, increase the
permeability of the L-type Ca*-channels, intensification of Ca**
ions flux into the cell [2,17] and Ca*-dependent modification of
membrane proteins [7,25,37], in part, the permeability of mem-
brane channels, including Ca*-dependent K* channels (Gardo
channels), erythrocytes aggregation, thrombus formation and
adhesion to the endothelium [3,12,19,31], modification of the
metabolic activity of the intracellular proteins (calmodulin-de-
pendent proteins, Na*/H -antiporter, Ca*?-ATPase, erythrocyte’s
NO synthase (eNOS), phosphatidylinositol 4,5-bisphosphate,
PKCa, phosphoinositide 3-kinase (PI3K) and others [9,34], reg-
ulation of cellular clearance [11], that is reflected in the erythro-
cytes functioning.
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Notable is the B-adrenoceptor agonists-induced activation
of Ca*-dependent K'-channels (Gardo channels) promotes
changes in the intracellular K* and Na*-ions content. In addition
to Gardo channels, several catecholamine-regulated Ca*-de-
pendent transport systems include erythrocyte membrane Na*/
H*-antiporter and ouabain-resistant Na"/K*/2Cl-cotransporter.
These ion-transport systems, regulated by complex adrenore-
ceptor-dependent and nondependent mechanisms, participate in
the regulation ions concentration of K*, Na" and CI- ions inside
erythrocytes. are responsible for the alterations of osmolality,
hydration/dehydration and polarity of their membrane [25,33].
It is known that rapid dehydration of erythrocytes resulted by
sharp increase in their membrane permeability to Ca®"ions (via
pressure-dependent Ca**-channels), and activation of Ca*-de-
pendent transport systems (including Gardo channels), contrib-
utes to their reduction in cells size (volume) that is followed
by increase their deformability, and rapid movement in narrow
capillaries.

Erythrocyte deformability is known to be critical to main-
taining normal levels of microcirculation [35]. It is known that
catecholamines-induced dehydration of erythrocytes contributes
to a change in their rheological properties - increase the deform-
ability and reduce aggregation [29,31].

It is known that the mechanism of vasorelaxation of blood
vessels, regulated by [-adrenergic system, is mediated
by activation of the L-arginine/NOS system with cAMP-
dependent mechanisms (PKA or PI3K-ACT signaling pathway),
which provides phosphorylation of serine-177 of eNOS
and, consequently, its Ca’-independent activation [23]. The
activation of eNOS increases the level of NO synthesis, which,
in turn, promotes hyperpolarization of the plasma membrane,
activation of CAT-1 (a carrier of cationic amino acids), increase
in arginine consumption, and, as a consequence, intensification
in NO production [23,34]. It is noteworthy that the CAT-1
protein is also found in erythrocytes [20], which indicates on the
possibility of participation of the above mentioned f-adrenergic
regulatory mechanism of NO synthesis in the red blood cells.

Erythrocyte’s NO acts as an autocrine mediator in the
regulation of erythrocytes deformation, essential for the transport
of these cells in narrow capillaries [34]. The mechanisms of NO
effect on the mechanical properties of erythrocytes have not
been fully understood.

There is evidence that $-adrenoceptor agonists by G-protein-
induced cAMP-dependent mechanisms, as well as by the influ-
ence of other factors, such as stimuli inducing the increase of
cAMP level [16,30], mechanical deformation of erythrocytes
[4,14], hypoxia, promote the release of adenosine triphosphate
(ATP) from erythrocytes [1,15]. ATP by the interaction with pu-
rine receptors on the endothelium induces the release of endo-
thelium-dependent vasodilators (nitric oxide, prostacyclin) [24]
and thereby provides regulation the intensity of blood flow in the
area of microcirculation. That is, under conditions of reduced
tissue oxygenation, erythrocytes, along with enhanced oxygen
transport, perform the oxygen sensors role that controls the ATP
release in response to local tissue hypoxia.

Conclusion. B-adrenoceptors play an important role in the
regulation of erythrocytes functions and metabolism. They
participate in the modification of transport membrane proteins
(Na+/K+-ATPase, Ca">-ATPase, Na+/K+/2Cl—cotransporter,
Na*/H*-antiporter, CAT-1, Ca*"-dependent K* channels (Gard
channels), the activity of adenylate cyclase and cAMP, AMP-
dependent activation of the L-arginine/NOS system and erythro-
cyte NOS (erNOS)) and by this way modulate the cells volume,
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rheological properties (deformability, aggregability), intensity
of NO synthesis and ATP reliase. These properties of erythro-
cytes determine, that, in addition to the transport of gases, they
play the oxygen sensors role and can participate in the mecha-
nisms of vasorelaxation and maintenance of a normal level of
microcirculation.
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SUMMARY

ROLE OF B-ADRENOCEPTORS IN REGULATION OF
ERYTHROCYTES’ RHEOLOGICAL FUNCTIONS (RE-
VIEW)

'Sharashenidze T., 'Shvelidze Kh., *Tsimakuridze M.,
"Turabelidze-Robagqidze S., 'Buleishvili M., 2Sanikidze T.

'David Aghmashenebeli University of Georgia; *Thilisi State
Medical University, Georgia

In this review, we discuss the role of adrenoceptors in the
regulation of the rheological functions of erythrocytes.

B-adrenoceptors play an important role in the regulation of
erythrocytes functions and metabolism. They participate in the
modification of transport membrane proteins (Na+/K-+-ATPase,
Ca*>-ATPase, Na+/K+/2Cl-cotransporter, Na/H"-antiporter,
CAT-1, Ca**-dependent K channels (Gard channels), the activ-
ity of adenylate cyclase and cAMP, AMP-dependent activation
of the L-arginine/NOS system and erythrocyte NOS) and by this
way modulate the cells volume, rheological properties (deform-
ability, aggregability), intensity of NO synthesis and ATP reli-
ase. These properties of erythrocytes determine, that, in addition
to the transport of gases, they play the oxygen sensors role and
can participate in the mechanisms of vasorelaxation and mainte-
nance of a normal level of microcirculation.

Keywords: proteins, erythrocyte NOS, -adrenoceptors.

PE3IOME

POJIb B-AAPEHOPELIEIITOPOB B PEI'VISILIUU PEO-
JOIrMYECKUX ®YHKIUA SPUTPOIUTOB (OB30P)

Mlapamenuase T.I., Mseanaze X.JI.,
ZMumaxypuize M.IL, 'Typadenunze-Podaxunze C.1.,
'ByaenmBuian M.JL., *Cannkunse T.B.

'Vuusepcumem Jlasuoa Aemawenebenu ¢ I pysuu, *Tounucckuil
20¢y0apcmeennblil MeOuyuHckuil ynusepcumem, 1 pysus

B 0030pe obcyknaercst poib -aapeHOpeenTopoB B peryJis-
1 QyHKIMH U MeTabonm3ma SpuTporuToB. OHM y4acTBYIOT B
MoaudUKanK TpaHCIOpTHBIX OeskoB MemOpaHn (Na’/K* -AT®daza,
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Ca"-AT®aza, Na'/K/2Cl-korpancnoprep, Na'/H-antunoprep,
CAT-1, Ca*"-3aBucumble K'-Kkanaibl - kaHasbl ['ap/i0, akTHBHOCTD
afmeHmIaTIyKIa36el 1 TAM®, AM®-3aBucrmast akTHBALIHsI CHCTE-
Mol L-aprunnn/NOS u spurpouurapras NOS), Takum oOpa3zom,
OHHU MOJLYJIUPYIOT 00bEM KJIETOK, PEOJIOTHYECKHE CBOMCTRA (Jie-

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

(bopMHEpyeMOCTb, arperarysi), MHTeHCUBHOCTb cuHTe3a NO U BbI-
cBoOokenue AT®. brarogapst 3TuM CBONCTBaM 3PUTPOLUTHI,
IIOMHMO TPAHCIIOPTa I'a30B, UTPAIOT POJIb KUCIOPOAHBIX CEH-
COPOB M MOT'YT y4acTBOBaTb B MEXaHM3Max Ba3opesaKcally U
HOAJeP KaHUsI HOPMAJIBHOTO YPOBHS MUKPOLIUPKYJIALIUH.
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VACCINATION: STATE-IMPLEMENTED MEDICO-SOCIAL AND LEGAL MEASURES

'Afanasieva M., 'Stoianov M.,, 'Kuli-Ivanchenko K., 2Ivanchenko A., 2Shotova-Nikolenko A.

!National University “Odessa Law Academy”’; *Odessa State Ecological University, Ukraine

Infectious diseases transcend all boundaries and tend to
spread widely across the population causing high social, mate-
rial, financial and manpower costs that exceed the resource costs
required for the implementation of preventive measures. High
levels of epidemic potential and serious consequences can be
effectively prevented through vaccination.

The prevention of infectious diseases through vaccination is
the most efficient investment in public health that promotes so-
cial justice and socio-economic consolidation of the nation. The
moral aspect of immunization is also of great importance since
everyone has a right to living a long and happy life without dam-
ages caused by a disease and its consequences, not to mention
sufferings, disability and death.

High childhood vaccination coverage rates serve as a key in-
dicator of public health, as they contribute to the formation of
so-called herd immunity from a particular disease. Herd immu-
nity is only effective when vaccinated citizens make up at least
95% of the entire population. It creates a specific shield: protects
people who cannot be vaccinated for medical reasons from dis-
eases, stops the spread of viruses and outbreaks.

However, achieving and maintaining this objective is not al-
ways an easy task for the state and it becomes even more dif-
ficult in case of increase of an overall number of refusals to
get vaccinated. There are different vaccination policies around
the world. Some countries focus on educating their population
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with relation to the benefits of vaccination leaving the choice
to the citizens themselves, others offer financial incentives or
make vaccination mandatory to ensure its high coverage [12].
Depending on national legislation, the legal consequences for
those who do not accept vaccination may vary, ranging from not
letting unvaccinated people to visit educational establishments
to imposing fines. In some cases, for example in France, parents
may even bear criminal responsibility.

A problem of vaccination which seems to be of a purely medi-
cal nature at first glance became a field of conflict of different
interests such as: the right to life, the right to respect for private
and family life, freedom of thought, conscience, religion or be-
lief, the right to education, and, on the other hand, gives rise to
the issue of public health protection and even national security.
Different states have different approaches to finding a legisla-
tive solution to the problem of ensuring the optimum balance
between public and private interests in this respect.

Literature review. The issue of vaccination is associated with
various aspects of personal and social life and has its manifesta-
tion at both national and international levels. That is why the
problem of vaccination is of interdisciplinary subject matter and
is studied by experts in various fields of science.

A substantial scientific discussion of the ethical and legal as-
pects of vaccination was carried out by Capella, B. V. (2015) and
Bioethics Committee of Spain (2016).



