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INFLUENCE OF VITAMIN D ON HUMAN HEALTH (REVIEW)

Jachvadze M., Cholokava N., Gogberashvili K.

Thilisi State Medical University, Department of Pediatrics, Georgia

Vitamin D deficiency remains a significant global, public
health problem despite the availability of supplementation and
numerous published guidelines for its prevention. It can have a
major impact on the health of infants, children, and adolescents,
with ramifications that persist into adulthood. Features of vita-
min D deficiency and osteomalacia include: 1) hypocalcemic
seizures and tetanic spasms; 2) life-threatening hypocalcemic,
cardiomyopathy; 3) bone pain and muscle weakness; 4) limb
and pelvic deformities; 5) failure to thrive; 6) developmental
delay; and 7) dental anomalies. Rickets, because of vitamin D
deficiency can also lead to death from heart failure caused by
hypocalcemic cardiomyopathy, even in developed countries
[2,8,22]. In addition, narrowing of the pelvic outlet after nutri-
tional rickets in childhood can result in obstructed labor and ma-
ternal and fetal death [10,35]. The objective of present study was
to assess the associations between vitamin D concentrations and
respiratory diseases in a large and rapidly expanding literature.

Material and methods. Observational studies and numer-
ous randomized trials were selected according the key words:
vitamin D, the hypovitaminosis D, respiratory diseases. Data
sources: - Medline, Embase, the Cochrane Central Register of
Controlled Trials, Web of Science, ClinicalTrials.gov, and the
International Standard Randomized Controlled Trials Number
registry from 2011 to 2021.

Results and discussion. Vitamin D is a steroid that regulates
the function of around 200 genes in the human body. It’s status
depends on the amount of vitamin D produced in the skin through
the ultraviolet radiation and received with food [37].Thus, the
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time, geographical location, skin color, age affects the formation
of vitamin D in the skin. As for the nutritional deficit,vitamin D
content in food is too small and insufficient to cover demands
[10,12,41]. The term ‘vitamin D’ is used for two different forms
which are found in nature: vitamin D, (cholecalciferol) from
animal sources and vitamin D, (ergocalciferol) from plants.
Vitamin D3 to be converted into an active form—1,25(OH)2D,
must undergo two processes of hydroxylation in the body. At the
first stage of hydroxylation in the liver by the action of 25-hy-
droxylase (CYP2R1), 25-hydroxyvitamin D [25(OH)D, also
called calcidiol is formed. While the second hydroxylation in the
kidneys by the action of CYP27B1 (1a-hydroxylase), leads to
formation of the biologically active form, 1,25(OH)2D - calcitri-
ol - the bioactive hormonal form of vitamin D [10,16,20]. Cal-
citriol is able to regulate calcium-phosphorus balance in various
pathways, first stimulating calcium and phosphorus absorption
by enterocytes. When dietary calcium intakes are inadequate,
calcitriol interacts with the vitamin D receptor (VDR) expressed
on osteoblasts, bringing osteoclasts precursors to maturation and
promoting calcium and phosphorus absorption by bone tissue.
Calcitriol acts synergistically with parathormone (PTH) that acts
in bone stimulating calcium absorption by the osteoclasts, and
in the kidney where it promotes calcium reuptake in the tubules,
phosphorus excretion, and vitamin D conversion into its active
hormone form [41].

Vitamin D status is defined by the measurement of 25(OH)D
concentrations. This term refers to both its circulating forms, the
25(0H)D, and 25(OH)D,, the last from plant dietary sources.
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1,25(0OH),D measurement does not reflect vitamin D status, ow-
ing to the short half-life (4-6 h) and the lower concentration (pg/
ml vs. ng/ml). 1,25(0H),D levels are reduced only when 25(OH)
D levels are below 4 ng/ml. The measurement of 25(OH)D is
difficult due to its lipophilic nature, the binding to vitamin D
binding protein, the different circulating forms that also include
epimers and isobars, and the standardization. In particular, the
24,25-dihydroxyvitamin D may represent up to 10-15% of the
total quantity of 25(OH)D [41]. According to the latest guide-
lines (10, 17,19,41), there are 25-hydroxyvitamin D (25 [OH]
D) determinations: 21-29 ng/ml (52.5-72.5 nmol/l) - diagnosed
as vitamin D insufficiency, and if its concentration <20 ng/1 (<50
nmol/l) - vitamin D deficiency. Consequently, the sufficient con-
centration of vitamin D is 31 -60 ng/ml (according to the Ameri-
can Pediatric Academy 31-100 nmol/l) [10,27]. According to the
recommendations of the World Health Organization, the Ameri-
can Pediatric Academy and the American Endocrinologists’ So-
ciety, it is recommended the prophylactic daily dose of Vitamin
D -400 IU/day in breastfed and supplementary fed infants up to
1 year of age. On the other hand, WHO recommends the exten-
sion of breastfeeding up the age of 2, but there is nothing about
vitamin D supplementation. From 1 year to 18 years, it is recom-
mended for 600 IU/day, in adults - 19-50 years of age 1500-2000
IU day [27]. Adolescents are at increased risk for vitamin D defi-
ciency [12,28,29,40], thus the Society for Adolescent Health and
Medicine recommended continuous vitamin D supplementation
(600 IU daily for healthy adolescents, and at least 1000 IU daily
for adolescents at risk for vitamin D deficiency or insufficiency)
in addition to vitamin D received through the diet or via sun
exposure [44,45,49].

Despite the high account of sunny days during the year,
the southern European and Asian countries — Turkey, Greece,
Egypt, Saudi Arabia, India, Japan [1,19,36,45,49] is registered
with D Vitamin’s low rate compared to the developed northern
countries. It is noted that the level of vitamin D depend more
on countries economical level than geographical location and
physical factors. D hypovitaminosis is more characteristic for
developing countries where it is prolonged breastfeeding with-
out vitamin D supplementation, the government does not regu-
late support with vitamin D, the population awareness about this
problem is very low.[5,9,32,42].

Despite intense focus around the role of vitamin D status in
health and disease, there has been a worldwide failure to imple-
ment public health guidance and eradicate the most severe mani-
festations of vitamin D and calcium deficiency in most vulnerable
population — childhood because of several barriers - such as reluc-
tance of mothers to give their children daily supplementation, lack
of knowledge about vitamin D actions and the risk of nutritional
rickets, lack of awareness by health care professionals, assumption
that both breast milk and formula milk provide sufficient vitamin D
intake [40,42,48]. According the literary data, this problem is espe-
cially serious for developing countries [1,34,35,45].

It is known that Vitamin D deficiency in children causes rick-
ets, at adult age develops osteoporosis on the basis of hypocal-
cemia. According to data received in recent years, it is confirmed
the role of D3 vitamin deficiency in the development of other
pathological conditions such as retardation in linear growth,
obesity, diabetes, chronic fatigue syndrome, neuro-degener-
ative diseases, tumors, autoimmune, cardiovascular diseases
[2,10,22,28]. Different data were published in the British Jour-
nal BMJ and American Osteopathic Association [27,46]. Vita-
min D is not considered to have impact on human health, but
the authors recommending to continue research in this direction.
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According authors conclusion, although vitamin D is thought
to influence many disease processes, the evidence is currently
insufficient to support supplementation to enhance extraskeletal
benefits. The umbrella review of vitamin D research revealed
some evidence for decreased risk of colorectal cancer, nonverte-
bral fractures, cardiovascular disease prevalence, hypertension,
ischemic stroke, high body mass index, metabolic syndrome,
type 2 diabetes, small for gestational age—birth, and gestational
diabetes mellitus [46]. On the other hand, the overview of the
literature conducted by PubMed MEDLINE and Cochrane Da-
tabase Systematic Review published in Mayo Clinic Proceed-
ings confirms the multiple functions of Vitamin D rather than
influence on skeletal health. It was noted the effect of hypo-
vitaminosis D on progression of acute and chronic infections,
development of autoimmune, endocrine diseases, as well as its
impact on the epigenetic programming of the fetus [21]. How-
ever, while recent data suggest a possible role of vitamin D in
the pathogenesis of several pathological conditions, including
infectious and autoimmune diseases, the actual impact of vita-
min D status on the global health of children and adolescents,
other than bone, remains a subject of debate [4,40,46].

Vitamin D has complex immunoregolatory properties by
modulating both innate and adaptive immunity and regulating
the inflammatory response. Vitamin D affects B lymphocytes
proliferation, differentiation and antibody secretion, as well as
a T-cell shift from Thl to Th2 phenotype and thus limits the
potential tissue damage associated with Thl cellular immune
responses. Vitamin D affects the differentiation of Treg cells,
its participation in the development of autoimmune diseases.
1,25(0H),D, operates on the synthesis of pro-and anti-inflam-
matory cytokines, the production of the interleukins - such as
IL-1, IL-6, IL-8, IL-12 and TNFa. [15,16,30]. On the other hand,
the immune system cells react to vitamin D through appropri-
ate receptors (VDR) and participate in its synthesis. Based on
the above, the plasma concentration of vitamin D is important
for outcome of several diseases and pathological conditions at
all stages of life [15,16,30]. A relationship between vitamin D
status and the incidence or the severity of respiratory infections
in children has been confirmed in many observational studies
[4,11,18,24,26,33,51].

Hypovitaminosis D has a high prevalence worldwide at any
ages. In pediatrics, US data derived by the National Health and
Nutrition Examination Survey cohort indicate a prevalence
ranging 9—18%, and 51-61% of vitamin D deficiency and insuf-
ficiency [32]. A recent meta-analysis was conducted on all the
cohort studies of the European population, basing also on a pedi-
atric population of 14971 subjects (1-18 years) [6]. The Authors
applied the Vitamin D standardization Program and developed
protocols for standardizing existing 25(OH)D values from na-
tional health/nutrition surveys. The prevalence according to age
(1-6 years, 7-14 years, and 15-18 years) ranged 4-7%, 1-8%,
and 12-40%, respectively, suggesting that particular attention
should be kept not only in infants but also in adolescents. Non-
white subjects and those living at relatively mild-latitude coun-
tries (47-60° N) had a higher prevalence range (5-20%) than
southern countries. Limitations of the study include the fact that
some of the studies mainly included children aged 7-11 years,
and that vitamin D supplements, food fortification or sun aware-
ness campaigns could have influenced the estimates. Data from
Italian pediatrics are only limited being represented by the
Roma cohort (12.5-17.5 years) included in the HELENA study
[6]. Particularly, vitamin D status should be monitored at least
yearly in subjects that require supplementation during the whole
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year because affected from pathological conditions or receiving
drugs affecting vitamin D metabolism [41].

It is wellknown the ancient method - heliotherapy (treatment
with sun rays) for tuberculosis disease. They thought that the
sun’s rays directly killed the tuberculosis mikobacteria. Suc-
cessfully was used fish oil (rich with vitamin D) in treatment
of tuberculosis and to reduce the morbidity. Now it is known,
that vitamin D is involved in the correct functioning of the im-
mune system. On other hand, activation of tuberculosis process
depends on immune system insufficiency [13,23,52]. Accord-
ing the authors data, the prevalence of vitamin D deficiency in
pulmonary tuberculosis cases is very high. Hypovitaminosis D
was associated with more severe clinical symptoms, higher spu-
tum smear positivity, and extensive lesions in chest radiograph
among pulmonary tuberculosis patients [52].

During last years appeared data from controlled trials where
there are confirmed D hypovitaminosis correlations with infec-
tions. The systemic review of the randomized controlled trials
and meta-analysis showed the effectiveness of vitamin D sup-
plementation for reducing morbidity with respiratory diseases,
but because of few materials statistically reliable data were not
received [4,11]. Consequently, the authors are recommending to
continue and extend the research, using vitamin D in the treat-
ment of infections. At the same time, there are a lot of data about
vitamin D status positive correlations with the upper respiratory
infections morbidity [16,21,26,30,33,34,51]. There are new data
where low 25(OH)D levels are associated with a rise in hospi-
tal admissions or oral steroids treatment in asthma patients. A
meta-analysis showed a significant association between vitamin
D supplementation and reduction of asthma exacerbations (17%
vs. 46%, p<0.029) [3,14, 25,47].

In literary sources, the impact of Vitamin D is considered to
influence the duration and severity of pneumonia. The authors
note that in the cases of severe and complicated pneumonia,
the concentrations of vitamin D was significantly lower than in
control cases [20,24,38,51]. It is considered recommendations to
add vitamin D for treatment severe pneumonia. Viral and bacte-
rial pneumonia kills more children than any other illness, ac-
counting for 19% of all deaths in children less than five years of
age worldwide; and under-nutrition, which includes vitamin D
insufficiency/deficiency, has been implicated in 53% of all these
deaths [WHO, 2017].

Interest in the potential for vitamin D supplementation to re-
duce the risk of acute respiratory infections (ARIs) has increased
since the emergence of the COVID-19 pandemic. During the
2020s Coronavirus pandemic (COVID-19 disease) caused by
the new Coronavirus (SARS - CoV-2) conducted clinical trials
have been confirmed the effect of vitamin D on severity and du-
ration of coronaviral pneumonia, development of acute respira-
tory distress syndrome [7]. According to their data, the involve-
ment of calcitriol in the management of the disease reduces the
need for intensive treatment by activation the vitamin D receptor
(VDR). It reduces cytokin/chemokine storm, stimulates neutro-
phil activity, has a definite impact on increased coagulation pro-
cesses. The relevance of these findings to COVID-19 is not yet
confirmed and requires further investigation [50].

The aim of present study was to reveal associations between
vitamin D concentrations and respiratory diseases in a large
and rapidly expanding literature. The results of our study show
that the vitamin D deficiency and rickets still remains an un-
der-recognized clinical problem. The literature review revealed
the lack of knowledge about vitamin D actions and the risk of
nutritional rickets, lack of awareness by health care profession-
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als, assumption that both breast milk and formula milk provide
sufficient vitamin D intake [40,42,48]. According the literary
data, this problem is especially serious for developing countries
[1,34,35,45]. On the other hand, the last years literary data show
that there is solid evidence that vit D supplementation can re-
duce the rates of infections in pediatric population [4,11]. There
are a lot of data about vitamin D status positive correlations with
the upper and lower respiratory infections morbidity [16,21,
24,26,30,33,34,38,51]. It is also the growing evidence for a
beneficial role of supplementation in preventing autoimmune
disorders and asthma exacerbations. But most of researchers
have concluded that clinically useful effect remains uncertain
and requires confirmation in farther well designed randomized
controlled trials.

Conclusion. The systemic review of the randomized con-
trolled trials and meta analysis showed the effectiveness of vi-
tamin D supplementation for reducing morbidity with respira-
tory diseases. But most of researchers have concluded that data
remain uncertain and requires confirmation in farther well de-
signed randomized controlled trials.
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SUMMARY

INFLUENCE OF VITAMIN D ON HUMAN HEALTH (RE-
VIEW)

Jachvadze M., Cholokava N., Gogberashvili K.

Thilisi State Medical University, Department of Pediatrics,
Georgia

Objectives - the associations between vitamin D concentra-
tions and respiratory diseases have been assessed in a large and
rapidly expanding literature.

Observational studies and numerous randomized trials. Data
sources: - Medline, Embase, the Cochrane Central Register of
Controlled Trials, Web of Science, ClinicalTrials.gov, and the
International Standard Randomized Controlled Trials Number
registry from 2011 to 2021. Vitamin D plays an essential role
in maintaining bone health through regulating calcium concen-
trations in the body. The development of vitamin D deficien-
cy is associated with deteriorating bone health and in severe
cases, hypocalcemia, rickets, and osteomalacia in children and
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adults. Those at greatest risk of vitamin D deficiency include pa-
tients with chronic illnesses (e.g., chronic kidney disease, cystic
fibrosis, asthma, and sickle cell disease), dark-pigmented skin,
poor nutrition, and infants who are exclusively breastfed.

The primary source of vitamin D is sunlight exposure with nu-
tritional intake. However, the composite literature is often con-
fusing and has led to heated debates about the optimal concen-
trations of vitamin D and related guidelines for supplementation.
According to the last period of research, the impact of vitamin D
is actively discussing the correct functioning of the immune
system. It is established that it participates in the formation
of the innate and adaptive immune response. In last years ap-
peared data from controlled trials where there are confirmed
D hypovitaminosis correlations with infections. The systemic
review of the randomized controlled trials and meta analy-
sis showed the effectiveness of vitamin D supplementation
for reducing morbidity with respiratory diseases. In literary
sources, the impact of Vitamin D is considered to influence the
duration and severity of pneumonia. The authors note that in
the cases of severe and complicated pneumonia, the concen-
trations of vitamin D was significantly lower than in control
cases. It has been proposed that the activation of the vitamin
D receptor (VDR) signaling pathway may generate beneficial
effects in ARDS caused by SARS-CoV-2 with decreasing the
cytokine/chemokine storm, regulating the renin-angiotensin
system, modulating neutrophil activity.

The systemic review of the randomized controlled trials and
meta analysis showed the effectiveness of vitamin D supple-
mentation for reducing morbidity with respiratory diseases. But
most of researchers have concluded that data remain uncertain
and requires confirmation in farther well designed randomized
controlled trials.

Keywords: vitamin D, the hypovitaminosis D, respiratory
diseases.

PE3IOME

BJIMSTHUE BUTAMHHA D HA 3[OPOBBE YEJIOBEKA
(OB30P)

JxxkauBanze M.B., HosoxaBa H.H., l'oréepamsuiu K.51.

Tounucckuti 20cyO0apcmeeHHblil MeOUYUHCKULL  YHUSepcumen,
denapmamenm neouampuu, I pysus

Llens uccienoBaHus - aHalIW3 JaHHBIX 00 accoulMalu
MEXIy KOHLEHTpalueld Butamuua D u pa3nndnHeiMu 3a0o0s1e-
BaHUSAMU Yy JIeTeH.

npOaHaJ'[I/ISI/IpOBaHbI pe3yabTaTbl MHOI'OYUCIICHHBIX PaHI0-
MHU3HUPOBAHHBIX HCCICIOBAHUN W KIMHHYCCKUX HAOIIOICHUM,
MOCBAIICHHBIX BJIMSHUIO pa3nnq1-loﬁ KOHIICHTAIlUM BHUTAMHHaA
D Ha 310poBbe uenoBeka. C 3ToH 1eIbI0 IPOCMOTPEHBI ITyOnu-
kauuy 0asbl gaHHbeix Medline, Embase, the Cochrane Central
Register of Controlled Trials, Web of Science, ClinicalTrials.
gov 3a 2011-2021 rr. Butamun D BbInonHAET 3HAYUMYIO POJIb
B IOAACPKaHUU 310POBbA KOCTHOW CHCTEMBI IIyTEM PETYINpO-
BaHUs KOHUCHTPALMU KaJIbIUA B OPraHU3ME. )Ied)HLU/IT BUTaMH-
Ha D cBf3aH ¢ yXy[leHHeM MHHEPaJIbHOM INIOTHOCTH KOCTEH,
CIIOCOOCTBYET Pa3BUTHIO THITOKAIBIMEMUH U PAXUTa y JACTEH U
ocTeoMaIsMK y B3pociblX. [ unoButamuno3 D waie Berpeua-
€TCs y NallUCHTOB € XPOHUYCCKUMU 3a6OHeBaHHﬂMH (XpOHH'—le—
cKue 3a0oJieBaHMs MOYeK, IUCTHUeCKUi (HUOpPO3, acT™Ma u cep-
MMOBHUJIHOKJICTOYHAA aHeMI/Iﬂ), Yy i1 € TEMHBIM ITUT'MEHTOM KOXH
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Uy MJIaJICHLIEB, KOTOPBIC JUTUTEILHOE BPeMsI HaXOAATCS TOJIbKO
Ha IPyAHOM BCKapMIHBaHUH. OCHOBHBIM MCTOUHHKOM BUTaMU-
Ha D gBnsercsa conHeyHbld cBeT U nuranue. OQHaKO €IUHOTO
MHEHHUST 00 ONTUMAJILHBIX KOHIICHTPALUAX BUTaMHUHA D KpoBH
U COOTBETCTBYIOLIUX PYKOBOACTB 10 MUTAHUIO B INTEPATYPHBIX
UCTOYHUKAX He uMeeTcs. Ha ceropHsmHmii 1eHb B IPOBOAMMBIX
HCCIIEJOBAaHUSAX aKTUBHO 00CYXJaeTcsi BO3/eiiCTBUE BUTAMUHA
D Ha (yHKIHOHUPOBAHHE UMMYHHONH CHCTEMbI. YCTaHOBICHO,
4yTo BUTaMHH D ydacTByeT B ()OPMHPOBAHUM BPOXKIACHHOTO M
aJlaliTUBHOTO MMMYHHOro orBera. COIIacHO MHOXECTBY Ha-
YUHBIX MCTOYHUKOB, aJI€KBaTHbIE KOHLEHTpaUUu BUTaMHHA D
BBIMOJTHSIOT 3HAYMMYIO POJIb B (HOPMHUPOBAHUU KOCTHOM CHCTE-
MBI B MJIQJICHYECKOM BO3pacTe, a TAKKe B 3aIlUTE OT ayTOUM-

MYyHHBIX 3a0051€BaHuiA. B yCIOBUSX BCIBIIIKYA KOPOHABUPYCHOM
nHpEeKInY cofepkanuio ButaMmuta D npunaercst ocoboe 3Haue-
Hue. BorsBneHo, uro aktuBauus penentopa sutamusaa D (VDR)
OKa3bIBaeT MOJIOKUTENbHBIH dQdexT B nedennn SARS-COV-2,
YMEHbIIIasi IITOPM IUTOKUHA/XEMOKHHA U MOIYJIHPYS aKTHB-
HOCTh HEHTPO(DHUIIOB.

ComracHO JIMTEpaTYpHbIM JI@aHHBIM, HMMEIOTCS J0Ka3aTellb-
CTBa, YTO IIpUEM BUTaMuHa D CHIXKaeT ypoBeHb pacipocTpaHe-
HUsl MHQEKIMHU B NeuaTpudeckoil nomysiiun. OjHako HEKOTO-
PpbI€ HCCIIEIOBATEIN YTBEPIKIAIOT, YTO TTOJIOKUTEIIBHBIN A derT
BUTaMHHa D ocraercst HeonpeaeaeHHbIM U TpeOyeT mpoBele-
HMS TILATEIbHO CIUIAHMPOBAHHBIX PaHIOMHU3UPOBAHHBIX KOH-
TPOJIUPYEMBIX UCCIICTOBAHUH.

Agboydy

30®>dobo D-U gogangbs s@od0sbol xobddmgemdols dpamdsdgmdsby (Bodmboangs)

d. xokg5dg, b. dmenmgegs, J. amydgdsdgogmo

ndogolols bobgendfogm bsdgwoiobm 9bogg@lodg@o, 390os@®ool ©g3s@@edgbdo, bsJsmmggenm

330930l 0bobl  Foddmopagbros  go@sdob  D-Us
Lolbando 3mb(396d®Mo300L aogemgbols wowagbs s@sdos-
6ol xobd@mgarmdols dpymdomgmdsby.

05653900m3gg dpgmdsdgmdon D godsdobols ©ggo-
3OO0 0mgEgds  xobdOmgEmdol yamds@my@ 3O M-
9950, dop M3 xobdMmgemdol m@asboboogdols s
305306960l MmRBoEosm Yo [omddmdswygbangdols dogd
dobsbagmdols  0bgm®dodgdgmmds 53 3OMmdangdols
Ygbobgd sOogOM35MMgsbos.

ho@o®goygmos Mobomdobgdymo 3mbB®mao®gdswo
33939000, 3090399690980 @opgdohadgmo  Fyo-
Amgool, dodmbogngomo  3gdarogsogdol  Lolgdygdo
Ygb{ogars Medline, Embase, the Cochrane Central Register
of Controlled Trials, Web of Science, ClinicalTrials.gov geog-
JOHOMbygamo d5bgdols aodmygbgdom 20112021 §§. 3g@o-

mgdo.
0B gOoA YO Yo dmbo3gdgdol  Sbognobds  po-

dmsgarobs, @mI  goHodobo D-b ©ggocodo o393
303mgoa39905l, @oJodl, mbEgmdsasiosl Gmaym® i
453939090, olg dobOomgddo.  goblogymndgdom
dowsaos D go@odobol wgxnozodol @olgo 3s5i30gb-

(9030 JOmbogymo osg50gdgdom, sSEAg o sbszol
65393900 33990l ©gRoEodHol s goboby@darogg-
oo 9Jlgangboyg@o dygdygmo 33gool AML. dmerm
3gtomeol  3gamgggools dobgogom, odoycdse gobo-
bogngds D go@edobol wopgdomo aogargbs 0dybydo
LobEgdol g9bdEombodmgdsby. wswygbogos, @G®d D
303 >3d0bo dmbsFo@gmdl msbpsymaogo ©s dgdgbo-
@o 0d969@o 3obygbol gm®Iodgdsby. oy 39denoge-
(309090, 3MbAOM@ oM gdymo 33 93900m oL YO -
o9@os D 303mgo@dsdobmbol 3ogdodo 0bggdiogdom
35dm(g99@  sgomdolmsb. gosbsgrobgdygammos D do-
30803 0d0bmbols aogargbs Gmama 3 dod@dgdogaro, oly
3009Lgeo  (SARS-COV-2) 36939mbools  dodwobs@gm-
6oL L0ddodgby. 2sdmJgggbgdgemo  @o@g@s@ @ gao
Tgo®mgdol LobEgdymds ggemgged s Ig@osbogobds
ohggbs go@sdobo D-U asdmygbgdol 989G 9mmds @gL-
30G5dmGO@o  069g9]3ogdom  sgomdol dgdio®gdo-
boomgol  3gmos@d@oygar 3530963900, @odgdo@y-
G0 dmbsgdgdo D go@odobol gogargbols dglobyd
559D 35MM35b0s s 53HMAMS sbAom, Lako®mgol
33%093900L gdamd gop@mdgun gdsl.

© GMN

41



