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‘Lnp §npnbuhpniuught Jupuljh (COVID-19)
hudwdwpuwljupubmljut hpuyhdwlyp. Jepnidnipiniu b
juujuwwnbunid

U.2.Zudpupdnidjut, U.U.Ukjdwupyut

Cpluulih Uluppwp ZEpugn: winul wyhnwlub pdofului
hunluyuwpul, hudwdwpuupwbnipyul wdphni
0025, Epliwl, Ynpynilip ih., 2

Pwttmh puntp. COVID-19, SARS-CoV-2, hwdwdwpwluwpubtwlui
Jhpnidnipinit, juijpuntunid

2019 pywuluih nhljntdptph 31-ht 2Qptwunwbtnid qputgytg unp
nbuwlh Ynpntwdhpniuughtt Jupuly, npp jupd dudwbwjuwhwngu-
snud nwpudykg nne wohiuphny Uk wqnkny pnpnphu Yyubph Ypuw:
Juwpuwlh wpwg mwpwsnidp b dwppynipjutp nhnliu hwjnth sjhubn
thwuwnp hwigkgphtt mwpunbuwl ninkjunynipjut wnweugdw b
nwpuddui:

Ugjuumnwiiph  tyquunuljin £ tnp Ynpnbwdhpniuwght Jqupulh
tphninghuyh b hwdwdwpwlwpwinipyut JEkpwpkpu) weju ghwnw-
fut wndjujubph hwdwlupgnidp b nunidbwuhpnipniup, COVID-19
hwdwdwpwlujhtt gnpépupwugh qupqugdut vhnnwdutph Jbpnisne-
piniut nt guwhwwnnudp, hiyybu twb Zwjwunwiunid hblnwqu hwdw-
Swpuljuyhtt hpuwyhdwlh qupgqugdut juthwwnbundp:

Lphninghw: Yppmiup Ljnynighn qupqugniup,
npp hwbqkghnud F hunfwdwpulh

Unpnuwyhpniup wunlwind £ wyt Jhpniutbph judpht, npntp
wnwowghnid ki wwppkp hhuwinmpynibubp unynpuljwb hwppnijuhg
Uplish swlp hhwinmpynit, hbswyhu ophiwl] Ukpdunjnp Uplbiph
sswnwlwt hwdwpnwhop (MERS-CoV) b swup unip 2uswnwlwb
hwdwhinnwihop (SARS-CoV): SARS-CoV-2-p unp kupwwnbuwl E, npp
Swbwsyl) £ npybu 2019-h Ynpntwydhpniuwght Jupuyh (COVID-19)
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wuwwndwn, dSwghk] E Mthwtnd (Qhtwuwnwt) 2019-h Jbpoht b mwpusyty
wdpnn9 wphumphni:

Owlp nbkuywhpwwnnp Jupuljubp wnwowginng wyju Ynpntwyh-
pniutkpp qnnng hwpnighsibp kb, npnip twh' wnwhwpmd
Jupulpjws Yhuguuhibpht, wyw Yhiguihibphg thnjuwbgynud
dwpnluug: SARS-CoV2-p thnpjuwtigymid £ dwipnnig dwpnnih:

Ynpnlunfppniubkpp ((auwn.  Coronaviridae) 43 wnhkuwl ukpwunnn
Jhpniutbph pnnwtthp B, npnup whinmwhwpnid B dwpnnit, juwnne-
ubkpht, posnitiubpht, oubpht, junonp tnobpwynpubpht, junqbpht, bw-
wuwuwnwlukpht b, yEpohtt njuutph hwdwdwy, opuphutkpht:

Uwpynt wpwehlt Ynpnbwdhpniup HCoV-B814—, whgwnyby k
1965 . b ubpluynidu sh wwhwwuyt] yhpnruwpwbwluit hwjupwdnt -
ubpnud: Zknmwqu dudwbwlwopowinid nbknh L nmubkghk] wwpun-
uindhwluwt wijwinwdubph puquuljh thnthnjumipmnibubp: XXI quph
uljgphtt Ynpnuwydhpniutibpp (nipe wbhwubtwpnidwlwb juinhp kht, vw-
Juytt hwdwpynud tp, np hwdwdwpuwlughtt mkuwubpt wnwtdbwybu
Juutquynp sk: Shnwljut hwipmpnitip unhyyws ktp JEipwbugty
wju wuwwnlkpugnidbpp twhe' 2002 p.-hi, pp Swip phpwgpm] unip
stswnwljut hwdwjimnnwihsh yhpniup (SARS-CoV — Severe acute respi-
ratory syndrome-related coronavirus) Zwpuuplbjjut Uuhuwgh snohljuk-
ph wnwyniyughwihg puthwighg dwpnughlt wnwnijughw, wyimt-
htnl 2012 p.-ht, Epp Upwpwlwb phpulngnud hwjnbwptpytght
Utpdwynp Uplkph stswnwljut hwdwhinnwihoh (MERS-CoV — Middle
East respiratory syndrome-related coronavirus) yhpniuh ptwlwt opuu-
ubp: Ynpnuwyhpnuubph Wjuwundwdp hEnwppppnipjut dkdugdwt
wpyniipnid XXI nuph wnwehtt tpint nwubwdjulutpnid hwjn-
twpkpyty ki Uks pyny unp Coronaviridae ubpljuyugnighsutip [13]:

COVID-19 hwipnighsp [FUE wupnibwlnn dhwonpw Jhpniu k:
Zuuwnwwnyby k, np 2019-nCoV ghundp 50%-ny hwdwubn E (hndninghY k)
MERS-CoV-hli, 79%-n1 SARS-CoV-hli l 88%-m] BtRsCoV-hii [10]: Zwp-
Jh wnubkny unp Ynpnwdhpniuh ghindh urnigwspuyhtt wmnwbdtiw-
hwwnlnipiutkpp’ ICTV-u (dhpnutikph nwpuntndhugh dhewqquyht
ynuhwnkl) wjt JEputjuubtg 2-pp mhwh unip pswnwlwubt hwdwh-
wnwtthoh Yhpniu (SARS-CoV-2 — Severe acute respiratory syndrome 2) i
SARSCoV-h L BtRsCoV-h htwn dhwuht ukpwntg Sarbecovirus (Betaco-
ronavirus) tupwugknnid [6]: COVID-19-p puwjuti-oowfuwhtt qupul L,
nph onbkdwputt ko dntwplwynpubph Jupgh Juptwunitubph tu-
pulupghll yunlwbng dhwl) posnn jupbwuntuibpp snehlyubpp (Chi-
roptera), hul] npytu dhpwuljju) mbpkp Jupnn kb hwiunbu qup dwup
Juptwuntuutpp: Uju hwbhqudwipp dwutwynpuybu puguwnpnid L,


https://hy.wikipedia.org/wiki/%D4%BC%D5%A1%D5%BF%D5%AB%D5%B6%D5%A5%D6%80%D5%A5%D5%B6
https://hy.wikipedia.org/wiki/%D5%8C%D5%86%D4%B9
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pt husnt Nihwuh onijwt npupdwy Jupuwlh hwdwdwpulujhtt oowiu
[4, 15]:

Npny Ynpnbwdhpniutbp dwgnud Gu Ypénnutphg (HCoV-OC43 U
HCoV-HKU1), hull ndwup I:L‘ snohlutphg (HCoV-229E L1 HCoV-NL63,
MERS-CoV, SARS-CoV-1 i SARS-CoV-2): Ujuntwdkuwjthy, MERS-CoV,
SARS-CoV-1 L SARS-CoV-2 ny phk tUyk) tht dtq nipnulhnpkt, wy
thnjuwtigyt) thu Uhgunpny Yunuuhltphg, npntp hpkug htppeht qu-
pwlydt) thu snohlYhg: Uwpnhl MERS-CoV-u uwnwglk] Eu ninqubphg,
SARS-CoV-1-p ghytphg, hulj SARS-CoV-2-p" htwpun]np t wwlqnihl-
utphg:

ZEnhtwluwynp «Nature» wduwgpnid shtwgh ghnbwlwbbpp
hpwwwpwlt] tht hwdwywunwupwmt ntunmdtwuhpnipini, hwdw-
dwyjlt nph’ 2017-2019 pp. Uwjuyqhujhg wyophtih 2httwuwnwi tkpunis-
Jws wuugnihutiph dnn hwynbwptpyby Ep Ynpnbwdppniuht hwpw-
Jhg SARS-CoV-2 {ppniu: [lruntdbwuhpbinyg ubpunisdws 31 Yhunw-
Uhukph GUnptbp dwubwmgbnibpp Jhgh Unn hwpntwpkply thi yp-
pniy, npp 85-92%-ny YEpwpunwunpnid Ep SARS-CoV-2-p: Ghuntwljwt-
ubpp ok Eht, np udnipubphg dbynid S-uwyhwmwlnigp Ynnuynpljnt
huwdwp yuunwupwbwwnnt ghundh unnigyusdpp, npp poy) E vwhu
dwlupnyshtt Untinp qnpédtk) wmhpny pooh dbkye, tdwt £ SARS-CoV-2-hix:
zinhuwlubtpp hwtql) tht wyt Jwphl, np thpljuynidu wihtwp k
Junnwhnpbkt wub], np wwbgnihuubpp Ynpnbwdhpniuh  dhowtilyug
Ypnnukp Gb, puyg tpwtp Yny thu wpl] vwhdwbwihwlb] shtwlwb
ontjutkpnid wyn Yhunwuhubtph duh b YEnth qudwnpp [12]:

Uhpljunudu wpwbdtwgynid tu dwppnitt wppnmwhwpnn Ynpn-
twyhpniuh 7 hhdbwut pnwdubp.

e HCoV-229E - Alphacoronavirus, wnwohtt muquu unyuwlju-

twgyt) k 1960-wljutiitph YEutpht,
e HCoV-NL63 - Alphacoronavirus, hwupnighsp hwjnbuwptpyb] k
Uhptnjuunutpnid 2004 .,

e HCoV-OC43 - Betacoronavirus A, hwipnighsp hwyntuwpbpyt) k
1965 pyuljutihl,

e HCoV-HKUI - Betacoronavirus A, hupnighsp huynbwpbpyty
Znuljnugnid 2005 pe.,

e SARS-CoV - Betacoronavirus B, swup plupwugpny unip plsu-
nujut hwdwhinwihoh Jhpniu, nph wnwehtt nwpp qputg-
b £ 2002 .,

e MERS-CoV — Betacoronavirus C, Utpdwynp Upltjph ouswunu-
jwt hwdwpiwnnwuhoh hwpnighs, npp prulnudp wnknh E niukgh
2015 p.,


https://ru.wikipedia.org/wiki/Human_coronavirus_229E
https://ru.wikipedia.org/w/index.php?title=Alphacoronavirus&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Human_coronavirus_NL63
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BD%D0%B0%D0%B2%D0%B8%D1%80%D1%83%D1%81_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0_OC43
https://ru.wikipedia.org/w/index.php?title=Betacoronavirus&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Human_coronavirus_HKU1&action=edit&redlink=1
https://ru.wikipedia.org/wiki/SARS-CoV
https://ru.wikipedia.org/wiki/MERS-CoV
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e SARS-CoV-2 - Betacoronavirus B, huwjntwpbpjwé E 2019 p.
Epypnpn YEupl, npit wnwgwgptg COVID-19 hmdwdwpul, huly
2020 p. qupuwip nupduy hwdwopimphwyhtt fuinhp, hush wp-
myniupmid puqUuphy vwhdwbubp hwljtght, b dkntwplyb-
ghtt miijunwgnipjutt wmpunujupg vhongunnidukn [2]:

Cuwdubpp tpynud Bt twl GR, G, GH, O, S, L 1 V mmuntpny: Udku
hts ujuytg L pmnnwudhg, npt b huynbtwpbpl) thu shtwljwt Nithwtnid
2019p. nhjnbdptpht: Uwljuyt ubpuynidu wyt wthbnwinud b Unwue
onwdttpt wouwuphnid nwpwsdws bt wthwdwswth: 8nipupwbisnip
duyp gudwpnid nupwsdws b, npyhu juinb, ny wykjh, pwt Epynt
hhdtwlwt nwwpunbuwl: HYpuig nmupusnudp jupkh E ghuwpll
ghntwlwutbtph Ynnuhg Juquyuws Nextstrain htinbkpwljnhy pupintqh
Jpw, npp htnbnd E dhpniuh dntnwghwbkpht [13]: Zhdbwlwbunid
nwpus]ws ki kplne pnudikp bypnyulut b wuhwlwb: Uju wuhhb
hwipuyhtt mhpnypnid Jupkih £ qunuk] SARS-CoV-2 ghunuh gpkphk 300
000 hwonppuljutnipjnil, npnp puuwynpus L hinghutnhly swnh
Uk 2020 pywljuth hniuguph 5-hg dhtish Ukp opbipp:

Ujuyhuny, hsytu gutjugus wy; gnpwy bpwbwlnipjut hpw-
nupdmipnil, wjbybu b tnp wbkuwlyh Ynpntwdphpniup puquuphy
nuyunpuluwb mkumpnitubph hhdp £ hwtnhuwgby: Swppbp Epypub-
nh ghntwlwutpp Jbipnisty Eu Jhpniuph ghundp b hwunwwnnud Bu
wylt thwuwp, np Jhpniup pwjutt Swgnud nith: UZ4Y-h qluwydnp wnbo-
pkuph @tnpnu Unhwind Qbpphjkuniu-h (Dr. Tedros Adhanom Gheb-
reyesus) htiin ghntwlwutbtpp §ns Et winid wyuwunbnbjuwnynipjut
thnjuwupkt wnwy nwtk] ghnwljubh wywgnygubpp [18]:

Zudwdwpuwljwpwbulwh wowbd bwhunnlnieinibakp

SARS-CoV-2 {hpniuh ptwlub snbdwpwb Eu snohlubpp: Lpw-
gnighs onbkdwpwb Jupnn bu hul] spohljubpnyg utynn jupbwuntuik-
pp hhnwqu nwpwsniiny dupylubg opewlnid: Thgwwngws puwd-
ukph dhingkubnhl ntuntdbwuhpnipnitubpp gnyg B nygby, np snohy-
utipnh opquuhqunid hwynbtwpkpgws Jhpniuttph ghuindwjhtt hwonpnyw-
Jubnipiniutpp 99%-ny unyuwljub ki COVID-19-ny wwughkuwnttph
Unun wipwnyws Jhpniubbph gitindwjhtt hwenpnuljwunipinitubpht:

2020 p. wuyphiht wpwght whqud hwpnth nupdwy epuphutikph’
Unpnuwdhpniuny  Jupuldbine  phypbph dwuht: Zhjwinnipniup
huyntwpbpyt) b Znjwunhwjh Zmiuhuwghtt Fpupwtin twhwugh opw-
phuwjhtt mtnbumpniutbpnid:

Nuunidbwuppbiny wyy wdjuykpp” U24-h thnpdwghnibkpp hwu-


https://ru.wikipedia.org/wiki/SARS-CoV-2

Menmuuuackass Hayka Apmennn HAH PA 1. LXI Ne2 2021 7

wnwwnbghly, np opwphuubpp Jupnn Gt Jhpniuh hwdwp «nbdwpwbs»
Swnuyk] b thnjuwtgh] wyt hpkg wnwnijjughuyh opowtnid: Ywg-
dulbpynipjut  dwubtwgbnbbpp Gipunpnud  Bu, np opwphutbpp
COVID-19-ny Jupulynid Lt dwpnlubghg: Ykunwuhtubph wnwniy-
jaghuynid Ynpntwdhpniuh wwwpwsnidhg htwnn Jhpniup Yupng k
JEpunwntw) dwuppljuig wpnkt hnthnjujuws, dntinwugdws Jhwlnid:

Uz4-u hwnnpnl) k np, pugh Ywtthughg, SARS-CoV-2 Ynpntw-
yhpniup opuphulikph spewtnid huyntwpkpyky k bu hhiiq kpypubpood’
UU'L, bnnwhw, buyguthw, CYtnhw b Vhnknjwmunubp [14]:

Ukpjunidu Jupuljh hhdtwut wnpmnipp qupuljuws dwpnb k,
uluws hulnipughnt (qunntth) ppgwth Ykpohg, wpnypnidw) dundwbw-
Juhwwnydwénid (phpwhi-pohotiinhg yhpniuh wpinwuquundwt ujhqpp) b
1huhyulut pgpubnpnidubph dudwbwl:

Pnpnubguul Ukhnubhquiakp

Zhdbwut thnpwugdwt dkjwbhqup opwlwphjuyhils F: On-
humigdwt ninhtt mbpngnquyhut k. Jhpniut wpnuwquunynud | huquhu,
thnpiwhu, Unin mwpwdnipjul Ypw fjunubihu:

Unhunwlunughl JEnuihqul hpujuwitwugymd E jEugun-Yntnuy-
nuyghtt ninhny, Jhpniuny Yninudhugyws thnpowgdwh gnpénbiikph’
wnwppbp dwybpbnypubph b wowplwubph (qpwt pruwlubp, uwdwppe-
dnuutp b wyj) dhongny: Uyuwgnigjus b dknptphg wsptph, hwwn-
Juwbku pph b phpwih npdwpwnuupttphtt Jhpniuh thnpwbgdwt
nhuljp b hhquunnipjut wnwewgniup:

Zuwpuwynp k dbjwy-onwy dbjuwthquh hpwljuwbwgnidp (hwpnt-
ghsp huyuntwpbpyk) t SARS-CoV-2-ny Jupuljywué hhywunubph Ynub-
ph uudnwpubpnid) hwdwywwnwuput hnjpwbgdwtt gnpsnuttph (enip,
ubinuuptnp) Uhongny:

zuwunnwwnyty k SARS-CoV-2 wpwupppghuwy (wuphbunwlul) hn-
Juubgdwl UEpruihguh htwpunp hpujutwgdwt thwuwnp:

Caluyniuynipinip hwpnigsh djwwndwdp pupdp L phwlsnt-
pjutt pnnp fudpbph opowtinid: Zhjwunnipjut Swup pupwgph b dwh-
Jut Juunwbgh nhuljph fudpbpp tkpwunnid Bu 60-hg pupdp wnwuphpuyht
hadphtt ywwnwuny, htyyhku twb ppnuhfuluit hhjuunnipniuubp
niubgnn (ouswnwljul, uhpn-wtnpwht, ninnigpwjhtt hhwunnipmnii-
ukpny, owpwpuwyhtt nhwpknny) whdwug:

SARS-CoV-2 iJppniup phanipwgpynid F ooppwlju dhowjuypnid
gudn Jumniinipjudp: Qsuswiunid E nyupudwinipwljugnyi wnw-
quypUwl, whinwhwuhstbph wqnkgnipjut tkppn b mwpwghtjhu dht-
sl 40°C 1 dwdfw, huly dhish 56°C° 30 pnykh pipugpnid: Unwpluikph



8 Menmuuuackass Hayka Apmennn HAH PA 1. LXI Ne2 2021

dwbpunyputph Jpw 18-25°C obpdwumhdwiunid dunud £ jEhunttwy
2-hg 48 dwdqw pupwgpnid [16, 19]:

Uy Elpunpy (ynunijpughnt) hunipinknp dbun/npomd hhyjwhnubugnig
h&wnn b yunnywunm Jhkph Jhongny

SARS-CoV-2 {Jppniuny ywpuwlybinig htinn wpwowtimd L jni-
pwhwwnntl] hwlwdwpdhtubp: Ch&nitjujhtt hwjudwpdhtuutph hwjn-
twpkpdwt dkpnnutpp tkpunnud Bu hpunttwppndwinngpudphwis, ELISA
b wyj: Ch&niynid jnipwhwwnnyy IgM b IgG hwjudwpdhutbph mhwunpp
wnnnougiw thmmd 4 wbquud pwpdp k, putt hhwingnipjut unip
thnynud, npp Jupnn £ whinnpnohy swthwithy guntiwy uniyhiwppyh
pugwuwlu phuwn niubkgnn Juuljwskh hhquwunubph hwdwp: Fhuw-
uhly hulnnnipyumt dudwbwl wupqytk) k np IgM hwjudwpdhuubpp
huyntwpbpynid ki hhjwunnipjut whinnwithpubph hwjnugtinig 10 op
wig, hul IgG hwludwpuhbbtpp wybih np: Th&niuyht hwlwdwp-
Uplikph w&ht qomiquhbn opquithquh’ Yhpniuny phnb]wsnipynibp
tjwugnud k [8]:

Zujnuh k, np nkhudbtyghwutpp (Yphutwdupulitpp) ukgnuught
pninp Ynpntwyhpniubbph phypnid mbnh B mubkinud pimipiut dke
unynpwpwp bpbp nmupdu pupwugpnid: Glukny Jupuljdwt tduqu-
gnytu punuhonidutiphg b hmjudwpdhtutph tJuqiui ghnwpldws nh-
twihuyhg Bupunpdnid b, np wuownwwihs huntthnbknh nbnnn-
pntut wy Ynpnbwdhpniutbph tquundwdp Jupnn E wnbl] 6-hg 12
wdhu:

Ukpjuynidu opquiuhqunid Ynpntwdhpniuh tjundwdp hwljw-
dupuhuttph wwownwywuhy mhnph wejuwnipjut b opowbiwnnipjut
dudwbtwlh b Yphwdupulh (pkhudpklhghwh) htwpwynp dudljbwn-
utph JEpwpkpyu hunwly ndjuubkp sjui: Npny thnpdwugbnubp juu-
Jwsh nnul b ninud twl dwpnpljubg dkswdwutnipjut hhjuwinnipjut
nbypmid wnuynijjughnt wipujunibulmput dbwynpdwb htwpw-
Unpnipmip hwdwpbny, np byunwlht hwubkne dhal npowdhn
Swwwywnphp quiquswyhtt yunjuunnidubp hppujutwgubb t:

Zwlwphnunplakph quiqyuéughl oqunuugnpdnid (inbuyhl b
hpyjmbnubnguyhl wuydwhbbpnd), pulpnkphwbkph Gop
puquupbnuljuyn i pumudibph wmupwignid

COVID-19 hudwdupulh wuydwbubpnid hwljuphnnhlutph ny
wunywd wpwbwlnudp b swpwowhnmdp Jupnn b Juunpupugubp
hwjwdwuptwjhtt pbntph tquundwdp Jumiinipjut qupqugnudp’
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niuktwny wntnwh htnbwipubp qnpw) dwwppulny: Zwljuphn-
wnhlubkpp 20-py quph «<hpwpp» hwyntwgnpénipniuiphg kb, vuljuyh
wjuop hwdwpynud ki dwdwbwljuwlhg wouwuphh wdkbwdks «swphp-
utphg» Ubkhp: 2Qwpuwpwhbing hwlwphnunhlubph wbywwnkh oquw-
gnpénudp COVID-19-h hwdwjwpuwlh wuwydwutbpnid® htwpwynp L,
np dwppynipniup Ynpguh Jupwlhy hhywinnipniutiph hwinby
nuwulyul] mwphutph pupwgpnid dtnp phpdws Yipwhulnnnipjniup:

Uns wikny dhowqquyhti gnpénnnipniuubph twpwdbnuntpyw-
up' UzY-u dnwhngnipinit E wpunwhwjnnud. «wunhpb wyiput (nipg t,
np uyunind b dudwbwljulhg pdolnipjut tqudnidubpht: Zknhw-
Juphnnhluyhtt nwpwopowtp, npnid unynpuwwb Jupulubpp b wb-
owl Juwudusdputpp hwdwp jupnny &t wwpnydl] dwhqub Gpny,
XXI nuiph hwjwuwljut ppuutnipniut b [11]:

Quibhpnupqlbynid

Uhowqqujhti Uninkignidubphtt hwiwhnits withpudhon E www-
hnygt; COVID-19-h ujuundwdp hwdwdwpujupuwtwljut nphunwplnudp
b huljnnmipnitp, npnip Gupwunpnud kbt Ynpnbwdhpniuwghtt hhywb-
nnipjut juulwskih b hwunwwnwsd nhwypbph htwnwgnunipnitubp,
Jupwlh wnpyniph, othjwd wbdwig ppgwbwlh npnynud, phuljtph qlw-
hwwnnud, pupnbqugpnud, Jwbjpuwupgbihs b hwjubhwdwdwpulught
Uhongunnidutph hpuubwugnid [20].

e unp Ynpnuwyppniuwghtt Jupulny wuydwibwynpdus ubphh-
Jutinuiungujhtt Jupuljdwi nhuljh tjuqtgdwl, Jupulh nw-
pusdw jutjpwpgbnid:

e TGuuljwskih jud hwunwndws phypbph oppwinid wuown-
wwhy nhuwljubph wwpnwnhp fpod:

e Pnidwolumwnnnubpp, npnup othyniud Eu stiywnwljub qutiqun-
ukpny wughbkwnttph htwn, whkwnp L wupwnyuwuki wspkpp, ph-
PR b pEpwtp:

e Juwpuludwl nwpwdnidp Jutjubnt hwdwp hhduwljut hnp-
nopubkpp tbpwenid Bu dknpliph juiuntwynp Jugnid odwnny
b/Yud dwppnid uyhpuwghtt hhdpny (nidnypny, hwquihu b
thnpumwhu phipwtth b pph swélynud, ubttnh, dwutwynpuybu
duh b &dh yuwowd yunpuunnid: Zupuynp £ juntuwthly
ukpwn othnuhg wyt dwpnljug htn, nid dnn wnljw &b ptyw-
puwjut hhjwiunmpjut wpwnwbhoubp, husywhuhp Eu hwqp b
thnpwngp:
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e Uuhpwdtyown t hpuljutwgul] hpuqkijudnipjut dwjuppulyp
pupdpugubinit ninndws pwytip [16, 17]:

Zudwdwpuwlughtt mupwsdwt dhnnidnyg quuqduswihtt upw-
Yhs hhjwunnipnitubpp dhon wmqpbgnipnit nibktwt dwpnplnipjul,
Jjwuph unghwjulut b ntnbuwljut yujdwbibbkph Jpu: Munguu-
unudubpp gpubp Jkpwhulbne dhwl b wdkbwhniuwh dhongh b
ninué hudwdwpwlughtt ypngbuh 3-py oquht’ phljwynibwly op-
quihquht/Yn Eyunhyht:

SARS-CoV-2 tnp Unpnuwdphpniuh pbd  wguunduuunwiynipe
Uowjtnt thnpdkpp hwdw)tt wohiwphnid pupwinid B wdpnne puthny:
PEjtwsn-yunjuunwiyniptph dwuhtt punhwinip wituplt weju
E Unnpouyuhmpjuit hwdwpppmuphuyhtt juquuljpynipiut (U24)
Juypnid, b g wupunhwn pupdwugynid k:

Unpnuwyhpniuh pbd  hnpdupupuljut yunjuunwiynipbpp
hhdtudwsé tu YEunuuh Jhpniup (htwlnhjugdus jud pniyjugjus) jud
Jhpniuwghtt dwutthlh ptynpubph (dpugqubiinttph) oquugnpédw
ypw’ Jhpniuwght JEyunplbp (pkyhhugynn b spbuyhugyny), tny-
(Ehtwppniutp (FuE jud MNULE) jud uwyhunwlniguhtt junnig-
Juébplutp (uyhwnwlnigujht/ypnnkhttwghtt dhwynptbp, Jhpniuwidwt
Uwutthlutp): Ujuhtipt' wiluwlu tpwihg, pk nppwing ki dhdjuighg
nwuppbpynid wunjuuunwiymptph dowldwt spwqptpp, hhdtwlw-
il nuumdtwuppynid B wuwnjuunwiynmipbph pkp nkuwlubpp
Jhpniuwghtt uyghwnwlmgutpnyg htwlnhjugdws, Yhunuuh nElindph-
twbwn (YEjunnpuwyht) b gkttughtt (mRNA qunjuwunwiyniptbp):

Unwyoht phypmd dbkup pjunumd Eup «dwhwgwd» Jhpniuubph
uyhtnnwlngubp wupnitwlnng yunjuwunwiyniptph dwuht, npntup
wy byuwwnulny Eupwplynid b pupdp ohpdwunhfwuh jud dowy-
Ynid hnttwgunn fwpwquypdwdp jud whnmwhwihy dhongutpny: Op-
quthqup Swlusnid E «dbpwd» Jhpniubikpp b wpdwquipmd b npubg
unbnstiny hwjudwpdhtbp, puyg sh hhywtnwunud:

JEjunnpujhtt yunjuunwiynipbpp unkndynid Bt whdtwu, pne-
jugwé Yhpniutkph (JEYwnnpubph) hhdwb dpw, npntp yupnibwlnid
ki gk’ SARS-CoV-2 ghundp uh thnpp dwuthl: Ihljnnpikpp sunwnid
tu npubu  wwpengkl opquihquutpp  ntwh pohe  ntnuuihnjunn
thnpuwunpudhong: Zuynudbny wjtnbkn gqhubknhlynpkt dbwhnpgws
Jhpniutbpp puquutnid Bu pohoubph tbpunid b wnwowgunid SARS-
CoV-2 uyhunnwlnigutph tjuwndwdp opquihquh huntbwyhtt yuwwnwu-
huwt: Uju Epubtwlny wuunjuwunwiyniptp b unbnédt; jupdpniyh,
opdbwinhlh, jungnih b jupdpwjunh pid: Uw gqunjuunwiyniph wdk-
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twnwpwsJuws mbuwlju L, b pntuwjut Sputnik V yuwnjuuwnwiynipp
gnpénid £ wju mkuwlh hwdwdwg:

Gpt wwpnghuubkpt h Jhdwljh bt wpwug ghubnhjuljut thnthn-
hunipiniuitph Eupwplybnt jud unbnénid tu unp Jupulhy hhywb-
nnipniuittnh uvywntwhp, hisytu npu tnuy 2hjw Yhpniuh Jud SARS
wwnhyhl pnpwpnpph ghwypnud, puuwlut hwljwyhpniuwhtt Wwn-
Juunuiympbpt wpwbdtwybu wpymbwdbn sk Zknbwpup ks
wliuhp u' juugws wpugbu nsjus mRNA wunduunwbyniphph
htwn: Uju yunjuwunwiyniptph gnpénnnipjut uljqpnitpp hknbjwgh k.
npulp wupnibwlnid ku Jhpoiuught dngiymy dwnphgughtt (Alw-
uudnipwyhtt) RNA (mRNA), npp quidnud E (hyhnuyhtt twindwutthjh
Ubg: Zuwjnkym] opquithqunid mRNA-u dnumd t pohe b jupwinid
hwlwéshtuutph uhtuptqp, npnup bk hwpmgnd B hudnitbughtt -
wnwupuwi:

Nubnkdpuygh wyhpughl phpugph yundwnihkpn

COVID-19 hwdwdwpwlt wdkbuwyt hwjwbwlwiunipjudp Jbkp-
ohtip sh 1hup: B nu qupuwbwih sk, pwth np Jupuyhs hpjubnn-
pintuttpp duppynipjut hwytpd ninklhgh tu: Mwwndnipjut pupwg-
pnud ipwbp wiphy ndpwunnipmitbbph yundwn i qupdl) hwb-
nhuwbiuny ptwlsnpjut pyupuiulh qupqujnphsubphgs dkljp: Sw-
pkjwt gpuugynid k 1-2 tunp hhgwunnipnit jud nputg hwpnighsubn:
Tputg Uks dwup Yhunwunig dwupnpnit hwpnigsh wmbknuwowpdh wp-
nyniup k, nph ptipugpnid thnpuynid £ nputg phwnguhywbwljwb junpop
(Eyninghwjuts thowi): COVID-19 hwdwdwpwlu pungsty E dwpnnt b
Jtunuuhubph wennonipjut b Uninpujh gnynipjut ukpn juwp:

Zudwdwpuwlh ulqphg h Yyip wnwewwnwp hwdwdwpulwpwi-
ubkph Ynnuhg putwpyyt; Eu COVID-19 hmdwdwpulujht gnpépupwugh
hEwnwqu pupwugph Uh pwth htwpwynp nuppbpuljubp.

—wljnhy nwpwénid’ nmwpwsdwt b hwdwdwpwlujhtt gnpépt-
pugnud kpgpuyjus dwppuig pugjuydwdp. gphyh Jhpne-
|kt dlutph wbwnghuwyny (ophtwy «bPuyuwlju» fud «Znt-
Yntgyuie> gphyy b uyit),

—hwdwdwpwlh dwupnd hwenpnnn wdhuubkph pupwugpnid,

—npnowljh nmwpwswopowubpmd wjhpuyhtt pupwugph dAlwyn-
nnud,

—uuep Unphjibp juuydws nwpuspubph, wouphugpuljwi,
Epuhjulwb b wy] nmwppipnipniuubph htwn,
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—wpnpunhy phpugp Ynpnbwdhpniuwghtt qupuliukp. MERS U
SARS ophtwljutipny (2, 7]:

Quwyws Abkntwplygws dhgngunmidubphtt b hwdwywpwlh hw-
dwwnbpunnid  hwpdh wotbin] Ynpniwdhpniuwghtt hhywbnnipyub’
dwpynig dwpngm hnpwbigdwt wrwbdbwhunlnmpmibbpp hhywb-
nnipnitp tbpputwigkg Zwjuunwt wnwbwny jwjtwsw]uw] nw-
pusnid: Cun wwonnbwlw nfjuiibph’ Zujuunubnmd wpwght wh-
qud Ynpnwghpniu E huyntwptpyt) 2020 pdujuh thtnpgunph 28-ht
bPpwihg dwdwbiwé 22 punupuignt Unwn:

Epp Ynpnuwdhpniup hwuwy Zwpwduyhtt YUnduu, Zujwunwbt
wnwohuubphg tp, np dkdwybu nnnidtg Jupwlihg: Zwjnwupupdus wp-
nwjunpg ppoipymbp sjupnquguy] jubqutgul) qupuih Uks puthng
nwpwdnudp. uljqpwlub thnynud Zwjwunwt wphowphnud «adbiu-
Juw» gniguihoubp niitignn tphputph pwuppnud Ep: Uwnhih 15-ht Epl-
pnud Jqupuljus kp 1111 dwpn, dwhbph phyp 17 tp: Ukywunbdpbph Yk-
uhll Zwjwunwbt wppkt hwnppwhwpt) Ep Ynpntwdhpniuh wnweht
wihpp 46119 Jupwlywsubpnyg b qpuiig]us 920 dwhbpni:

Lwjupwtt upwlh Gphpnpn wihph prulnudp ghnbwlububph
wpnkt Jutjunpnonud Eht, np wytt jupnn £ wdbh Jquuutquynp b dw-
hwgnt 1hul), put wnwehup: Zudwjwpwlh Epypnpny wihph dudwwy,
nph Uh opowlip huwdpujuy Zwjwunwimd wwwnbkpuquuwlwb opkph
htwn, hwjuwhuwdwdwpwluyhtt jubnuubphtt htwpwynp skp jpuwnnpku
htwnlbky, b qu piptg hhquwunwgnipjut Ukés pybkph [16]:

Lbkpjuynidu Zujuunwind, hiyybu b wdpnne wphawphnid, nhn-
Unud £ Ynpntwnfhpniuwghtt qupwlh Eppopn wihpp:

Swipphp Epypubpnid nmwpusdwt nkdybpp mwppbpynid Gu:

Ukqniuyhl [npniun/ppniublkp b COVID-19

Zudwdwjt Uhshquih hwdwjuwpwih hwipuwjhtt wpnpenipjut
nupngh nmumdbwuhpmpju’ dwpyne jnp hwpnth Ynpnuwdhpniuib-
nhg snpup’ OC43, 229E, HKU1 b NL63, niukl hunnwlj ubgniujinipynit b
nwpusynid ku gphuh tdwh [5]): Ujuhtiph gpubp hujnignd ka Gn-
jkdptpht jud gEjnbkdpipht, hwutnud B ququptwltnht hnittdupht
Jud thtunpgunht, hulj dwjhuh yEpghtt wmuhbwnwunid Eu:

Ukgnuuwjhtt Ynpnttwdhpniutibpp qunnig wppkt wnju &b dwpn-
Juyhtt ynuynigughuynid b hwpdwpyt) o dbp hunitbwghtt hwdwlup-
ght: Lpwg dwhwgnt ghnuljhgutpp, npnip wpwgwgunid tu COVID-19
unip obswnwlwl hwdwhinwihy SARS, U Ukpdwnp Uplkiph pbsw-
nwlul hwdwhinwihy MERS, Ukq i thnjwbgyt] hudbdwnwpup


https://www.worldometers.info/coronavirus/country/armenia/
https://www.gavi.org/vaccineswork/will-we-see-deadly-second-wave-covid-19-later-year
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Jbpotpu YEunwuhutphg, b nbn Jun k qunbk] nputg ukqnuujunipjut
dwuhl: Ukpngnjubph niumidbwuhpnipnitubpp gnyg Lu wdb), np
SARS-CoV-2-p puunn wpnitwybunnpbt mwpwsynid £ unyuhull wyhe
wuwydwutbpnud, Epp SARS-CoV-p Ut MERS-CoV-n wljinphy sku: 230C b
53% hwpwpbpuut junbwynipjut wuydwbubpnd tnp Ynpnugh-
pniup 16 dwd dunud | wkpngnjuyhtt jupungpnid (untuybughw):

Qhunbwubbkph ubjuunnkundbbpp. Epkp ugkbup

UUUL-h Uhubununnwjh hwdwjuwpwih hudklighntt hhqubnni-
pntuiph htnwgnuuiwt b punupwluwinipyut Jeunpnih dwubw-
ghnubpp Jupsdnmid kl, np wnwohlu 1,5-2 wnwupyu plupwugpnid Ynpn-
twyhpniup sh Jkpwtw, b wwunbdhwt Yowpnitwldh dhtsh 2022
pilwlutth wwpap [9): |

Lputg qklnygnid fu bpkp ugkuwp: Unwehlp «Fwqupubp b
Anpkp», Eupunpnid k, np wdnwp Jhpniup thnpp-hty twhwgbint £ b
wolwbip Jkpunwntwnt £, hull hwenpn wnwuph tnyu ophttwlp Ypludk-
|t E: Bplypnpnp «Uptwtiughtt whlp huwwiwlwi gphwh hwdwwpu-
yh wdwbophtimlny: Usttwmtwghtt whpp 2w wybkih nidtn Yihuh, pub
qupuwbwghtp. nmupbybkpehtt duppynipjut Uks dwup §yupuljgh: Cun
hhthuﬂl'uhph‘\ wyn dudwbwl hwdwdwpwlp jupnn E uduqb): Gppnpy
wnwppbpuljt £ «rwbnun wypnudpr. dkup wppkt ququptwljbnht tup,
Jhpniup ujunid £ whpwdl poywbtuyg:

Suynp, Ytpoht ugktwupt wmdkbwwtthwjuwbwlut k:

Lwth np SARS-CoV-2-p wykh pwwnn twdwt k gphuh, put djniu
Unpnuwyhpniutitph, Uhukunwnugh hwdwjuwpwih hopdwugbnibpt
oquuftightt wuntuhy gphwh Unnbihg, npp hwpdh £ wetnud ynpu gin-
puy hudwgwpulubph ndpuyikpp 1918-1919pp. huywiwljwh gphuh,
1957 1 1968 pp. wuhwlwb gphwyutph b 2009-2010 pp. jungh qphwh:
Tpuughg dhwyt 1968p. hwdwwpuwlyh tplipnpn wihpt wykjh poy; kp,
pwl wpweohtip: bul] dwhwgnt «buyutu»-u pupwguy tpkp wihp-
Ukpm]: Unwghtip hudbdwnwpwp tnpp’ 1918-h dwpnhb, kplypnpyp’
wuklwhqnpp' 1918-h wolwbp, kppopnp 1919-h qupbwbp b winwb
uljqphl:

«Pnuynunpbptiunqnpr-h thonpdwgbknubph jupshpny dwhwpkpnt-
pjul tJugnudp b Ynpnuwdhpniuwghtt qupulh nwpwsdwb ukpnidh
(ynukughwih) dkdwgnidp Ywpnn bu tpwbwlbl] hpniuh wnww-
nwghwt (hwpdwpbtgnudp) dwpynit: Gelk wyju vhnnwdp swpnitwlygh,
COVID-19-p Ynuntuw ukqntuwghtt hhywungnipinit [19]:
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Zhwmwppppmipinit B ukpyuyugunid Wu, J.T., Leung, K., Lam,
T.T.Y. et al. Nat Med-ntd (2021) nnyugpJus hbwnwgnunnipjut ndju-
Uhpp: Zwdwduyl hhnhtwlukph’ COVID-19-h qnpwy  wwpusnudp
uljuliinig htwnin dh pwpp Lpypukph phwlsnipjut opowtimid hpwlw-
twgud sdwhudwwpuljuputmljut ntuntdbwuphpnipniuubpp  (se-
roepidemiological investigation) gnig wytght, np COVID-19-hg wudpnn-
owljuutt hhywtnwgnipinitup (coBoxynHas 3a6osneBaemocts) pujuljuithia
gudpn E wnwowgws Ynjkljnhy hunithntnh wynwnbkughw) otdhg: Zujwn-
uh E np unyuhul wjt Juypbpnud, npnbn mbuwlwinpb Yniklnpy
hunitthntwnh obup ghipuquugyty kp, wyt pupnitwnid  jungbijh duwg
Jupwlh tnp wjhpubph tjundudp: Zknwgnunipjut wpnyniiputph
wdpuwyunnmd Bt wpnktu hul] wnjw wywugnignqujub puqut, hwdw-
dwjli nph withpwdhown b supmbwll] hujwhwdw wpulughlt then-
gunnidubpp pnjnp nipnnipnibubpny (Jupwlyh wnpniph, hnpwbgdwb
Ukuwbhquh, piljuniiuly opquithquh thuwndwdp) skpwnp nukyny hw-
dunupusd quiquéwghtt wunduunnudubph Jpu:

dhpnustinyg unbnddws hwdwdwpwluyhtt hpwdhdwlp Zuywu-
wwind’ Jupkih E kqpuiljughty, np tkpluynidu ghn sh ghudnud §npn-
twhpniuwghtt Jupulh  ubgnbwjiunipni, wwluyt  wwinbdhwih
wywpuhg htiinn yuunjuwunnidubpp b §njEnhy hunithnbnh wow-
owgniup Ypkpku tpwib, np Ynpntwdhpniup Ynunbu ubkqnuught Jui-
pul], wdwnughtt whikp sku hup, Yihukt Jhuygh ddbnughtt whibkp, b
npuit Julubup yYEpwpkpybk] npwybu hEppwlwb ubgqnuughtt hhdwi-
nnipjui:

Egpuljugnipini i hwdwdwpulh Rjnjjnighni
quipquiglul JEpwpkpyuy

Ujuyhuny, Ukl tnwph wnwye h hwjn Ejuy unp Ynpnbwdhpniu:
SARS-CoV-2-h swquwt yEkpwpbkpyu) ju Eplnt hhdtwlwb Jupluws. wjh
Jw'd Untinughuyh E kupwplyt] Yinuine opquithqumu (snohly Jud
wwigniht), Jw'v widwbwskhnpb thnfuyl) E dwpgm opquithqunud,
hst k| hwugkgptkg ywwunbdhwih qupgqugdwi: SARS-CoV-2 Ynpntw-
Jhpniup hujwyulwt prhsp juwnwpkg qupqugdut dky, wyt prnwy nk-
wh tnp whpng dwpynt opquithqu: Zwpdwpwyknnpjub gninnig wyu
E1pp htown skp ipw hwdwp, b tw nbn pnbjwind E dtq:

zuny k uolky, np Jhpnup «pnyugduiy, «ugpbuhynipjuiy tfuqg-
dwll, «dpuwbnipjui» Jhpniutbph junbtgnphuynid nuuybine JEpupkp-
jup phnbu sjwb ghnwlwiunpbt wywgniguwsd thwuwnbp, pwth np
dwhwpbpnipjut tjugnudp hhdtwlwiunid wuydwtwynpjwsé b upw-
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uny, np wppowphp Uh thnpp unynpkg pnidty COVID-19-p: Quitigyubw-
1ht yuwwndwuwnnidubphg htun dbkup jukutbiup, pk huswybu & Jhpoiup
hwpdwpynid, puth np phwlsnipjut opowtinid jut «untybp-tnwpu-
dnnubkph gkunwnhwh» Ypnnukp, npnup E tnp dntnwghwikph «qkuk-
puwwunnpubpr B Zwpnth E op «antygbp-inupusnnubph punitbwghtt hw-
dwlupqt wy YEpy E gnpénwd, tpwbp, wjuybu wuws, dupnjught
wnuynijjughugh «nghljukplys kb: Zkwnwppphp Yihuh, ph hywybu ko
upwip wpdwquipnid wuwnduunnmdubph, puwth np Eupunpupup
wykih phy hwjuwdwpdhutbp i wpuwnpmd b pny; b vnwhu, np
Jhpniup dntnwughwyh tupwplyh’ huntbughtt wwnwupwihg juntuw-
thtnt hwdwp: bulj hisyku ghnbiup hwdwdwpwljwpwtnipiniihg, thown
Jw «O-juljwtt hhgwiny, b by dwpnt wbqud pujuljut E, npyhuqh
wdkl huy ujuyh tnphg: Zuwpwnp k, np wyn Y1hth ny ph wyu wnwph, wy
Jkg wdhu jud 10 mwuph hkwnn:

Cupwghy hwdwdwpwlh jutjpwnbunidp juyt hdwuwnny JEpu-
ptipnud | ubipjuw hpwghdwlh gowhwndwip (hngpdusp yunpuwuwndby k
28.04.2021p.)" hwpyh wnubjny swupnitwlyny pruljdut hhdtwlwbh hw-
dwdwpuwlwpwbwlwb, Yhthjujuwt b unghwj-Juppwgduyhti hhu-
twljut hwgnigujht pimipwgpbpp: Cwupnitwlyny wuwiunbkdhuwgh wuy-
dwtbubpnid dbkp Ynnuhg Yhpwlwbwgdbt hwdwdwpwlwihtt hpuydh-
Swijh qupqugdwt pupwghly YEpnidnipinit b quwhwwnnid, husp up-
wnwgn|yh hinwqu hpuwywpwlndubpnud:

Utdwdwyuw) juynit wpunnwlwpg hpwyhdwlubph nbupnud, hig-
yhuhtt £ COVID-19 hwdwdwpwlp, ghnbwlutibtpp whup b wipuyg-
hwwn pwpdwugubh hpktg tyuwwnwlubkpt nt Jhpnisnipniutbpp wpug
qupqugnn hwpgtph, wufpujtph b wpynibpbtph Epwpbppug, np-
whugh hpwut dudwbwlnid uhtptqit wywugnygutp wennewww-
hwljut b punqupulju npnonidutph hwdwnp:

Uyuquynid ukpyujhu hwdwdwpwlh jutpwnbunidp ghnbw-
Jutttphg jywhwigh nbknkjuwnynipjut ntuntdbwuhpnipni nidju-
ubph wnwyl] (bt puquuqut pwpphg: Unbknddws hpughdwljh wyu
Jutjpunbunidubpp ujuwy dbjuwpwbip, pbnupmipbp jud wy Yepy
swpuowhbn Juyuwunku hudpnpbdhwttph qupqugdwip, husytu niuk-
gutip pwupnibwlynn hwdwgwpwlh ppwugpnid’ h Juwu vkq:

Egpuhwbgnidblp
1. COVID-19 hudwdwupwlh qupgqugdwt pupugpnid SARS-CoV-

2 Ynpnuwydhpniup swpnibwlnud E Udntinnwghuwyh Gupwuplyby,
wjuhtipl thnfuyly: Uw tpwlwlnid E, np np snwdikpp fupnn
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kb wnfbjh kS uwunbiughp bkplujwugity, ophiwl wykih htipwn

thnjuwtgyt] dwpnynig dupy jud wykjh (nipe hhyuunnipniu
wnwowghby:

. Unpntwydhpniuwght Jupulp Yupnn b upwitl] hwlwuphnunhy-

ubph tjuundwdp niqghuntinwjuwinipyut qupqugnidp: Zwy-
Jh wnubny hwjudwiptughtt pinudhengutph tjuwundwdp
juynitwgdwutt qupqugdutt wdh wnbdwybpp b puquunbnu-
Juymb pulpnbphwibph nwpwsndp Jupnn kup wlulug by,
np nupwsjws Jupwlubph pnidnudp, hsyku twb mwppw-
jwt Jhpwhwwnwlut dhowdwnnipnitubph hpuljutugnidp
Jhpwsytnt ku ndyupht juunph:

. Mwunbdvhuyh Bnpnighwt juwydws b htiyybu dwpplynipjut

Juppugduyhti b unghwjwlwu npubinpnidubph htw, hugh dw-
uht Jjuynud Bt COVID-19-h mwpwsdwt phtwdhljuyh wqqu-
jht b punuwpwlwb mwppbpnipniuttpp, wyuybu t Jhpniuh
Untinwughwutph hbtw, npnup thnjumd Eu tpuw wjunwsunt-
pinLut n1 §nuinnwghngnipniup:

. Zpjuinugnipjutt Jbpnisnipmniup b jujpwnbunn dnpbjukp

Junnighnt puquuphy thnpdbpp gniyg uftightt wpnyniipbiph
Epypdwuwnnipnitp, npnup juuyyws tht puquuphy unghw-
Jwiut b JEuuwpwbwlut wpwbdtwhwwnlnipjniuitph htwn:
Uppyniupmid kqpuijugymid £, np COVID-19 hwdwdwpulp
qupquinid k, b npuw hbnbwtpubpt winpny Eu: Uju wnnudng
hwuwpwlnipniup whnp L wquunpuwun jhth dudwbwlh pb-
pugpnid  hwdwdwpwluwjhtt  gnpdpupwgubph qupqugdwi
nwuppbp JEjunpibph’ dwpknig dhbsh pinhwipuglus wé,
Jud ubkqnuuyghtt punyph b wuppkpulwinipjut dbwynpnid:

. Ukpjuynudu dtwdnpdt] £ COVID-19 wuwunbdhwih htwnbwb-

pny dnnnyppugpuljul, unghwjuljui b pdojuljub hbnbwp-
ubiph swipmpjut YEpupbpu) pdprunudp, pungsynud b hpu-
jwiugdws hwdwdwpwlwpwiwlub, whinnpnohs b phpw-
wlwnhly vhpngunnidubph wpyniuputph quwhwwndwt wiuhpw-
dhounnipjniut n1 upbnpnipiniip:

. Zhnugnumpnibibph hwdwdug' dh pwbh  nwubudjul

wnwyg snohljutinh Uty uljukg spowtimunyt] SARS-CoV-2-htt puann
tdwt Jhpniu: Uw Juplinp hhoignud £ vmwuppbp YEunwihubph
Jhpnububph  Unthpaphugh (Wyunwunhnwpldwt) wuhpudby-
nmpjub ykpwpkpu)® peuynidutpp jujutint hwdwn:

LCipniinué F05.05.21
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JNUIEeMHOJIOTHYECKAS] CHTYaluusl PU HOBOW KOPOHABUPYCHOI
uHpexkuuun (COVID-19): ananu3 ¥ Nporao3

A.JI3.AMOapuymsin, M.A.Meiimapsin

H3MeHeHne OKpYKarolled cpefbl, MOTEMJICHHEe KIMMAaTa, YBEIWYCHHUE
IUIOTHOCTH HACEJICHHUS, BBICOKAS MHUTPAIMOHHAS AKTHBHOCTH HACCICHHUS W
apyrue GpakTopsl MPOBOLUPYIOT MOSBICHHE U PACIPOCTPaHEHHE HOBBIX HH(EK-
uuii mo Bcemy mupy. llosBrnenme B mekabpe 2019 roma 3aboneBaHMiA, BBI3-
BaHHBEIX HOBBIM KOpOHaBHpycoM («coronavirus disease 2019»), y:xe BOILIO B
HCTOPUIO KaK Ype3BbIUaiiHas CUTyalns MEeXTyHAPOIHOTO 3HAUCHUSI.

HoBas xoponaBupycHas uHdpekuus, Bei3BanHas SARS-CoV-2 (COVID-
19), mpomomkaer pacrnpoCTPaHATHCS MO MHPY, OJHAKO JIHIEMHOJIOTHYECKas
CUTyalusi OTIUYAeTCS B pasHbIX cTpaHax. I[IpeicTaBiseT Hay4yHBIH WHTEpec
u3yueHne ocobeHHocTedl d5Tod manaemun. OIlleHKA SMUAEMHOTOTHYSCKUX
JaHHBIX MHTEPECHA B CBS3U C MO3JHUM HayallOM SIHIEMHYECKOTO IMOJbeMa B
ApMmeHuu, BHEIpPEHHEM Ha paHHUX JTamax KapaHTWHA (JOKJayHa), C IIO-
CIICYIOIUM TPOBEJCHUEM TECTHPOBAHHS CPEIU HACEIICHWS W HAYalIOM Bak-
IUHATBHOTO MpoIiecca.

B pabote npencTaBneHbl OCHOBHBIE SMTUAEMHUOIOTUYECKHE OCOOCHHOCTH
SARS-CoV-2 (COVID-19), ocBemieHbl BOMPOCHI Pa3BUTHs aHTHOMOTHKOpE-
3WCTEHTHOCTH, TIPOBEICH aHaim3 Tekymed curyammn no COVID-19 B Pec-
ny6nuke ApMmenust ¥ 3Q(EKTHBHOCTH pealn3aliy NpoPUIaKTHYECKUX H MpPO-
TUBOSIHJIEMHYECKHX MEPOIPHUSATHH C BO3MOXKHOCTHIO MPOTHO3MPOBAHUS pa3-
BUTHSI SITHJIEMHYECKOTO MpoIecca B perUOHE.

Epidemiological Situation for New Coronavirus Infection
(COVID-19): Analysis and Prognosis

A.Dz. Hambardzumyan, M.A.Meymaryan

Environmental change, climate warming, an increase in population den-
sity, high migration activity of the population and other factors provoke the
emergence and spread of new infections around the world. In December 2019
the emergence of diseases caused by the new coronavirus (“coronavirus disease
2019") has already gone down in history as an emergency of international
importance.

The new coronavirus infection caused by SARS-CoV-2 (COVID-19)
continues to spread around the world, but the epidemiological situation differs
from country to country. It is of scientific interest to study the features of this
pandemic. Evaluation of epidemiological data is interesting due to the late onset
of the epidemic rise in Armenia, the introduction of quarantine (lockdown) at
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the early stages, followed by testing among the population and the beginning of
the vaccination process.

The paper presents the main epidemiological features of SARS-CoV-2

(COVID-19), highlights the development of antibiotic resistance, analyzes the
current situation with COVID-19 in the Republic of Armenia and the effec-
tiveness of the implementation of preventive and anti-epidemic measures with
the ability to predict the development of the epidemic process in the region.
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UDK 631:544.774
Use of Carbon Nanotubes in Medicine

V. M. Aroutiounian

Yerevan State University YSU,
1 Alex Manoukyan Str., 0025, Yerevan, Armenia

Key words: carbon nanotube, repairing, regenerative, scaffold, virus, lung
cancer, tumor, drug delivery

The outstanding physical properties of carbon nanotubes (CNTSs), e.g.
their mechanical and chemical durability as well as thermal and electrical
conductivity allow for the use of CNTs in many applications. CNTs were
discovered about two decades ago [18]. They show a unique structure that can
be envisioned as a graphene sheet rolled into tubular structure. CNTSs can be
either single-walled (i.e., SWCNT) or multi-walled (i.e., MWCNT) depending
on the number of a concentric graphitic layers. The diameter is typically 1-10
nm for SWCNTs whereas it can be varied from 1 to over 100 nm for MWCNTSs.
The length of CNTSs can also be varied in a broad range from several nm to over
1 mm. The aspect ratio (length vs. diameter) of CNTs can be larger than ~10°.
CNTs are one of the materials with the highest known mechanical strength. The
intrinsic tensile strength and Young’s modulus can reach 1 TPa. Depending on
the rolling angle of a graphene sheet (i.e., chirality), CNTs can be either
semiconducting or metallic [18]. In their metallic form, CNTs show a very high
electrical conductivity with the capability of carrying electrical current over 50
times greater than typical metals. The electrical properties of CNTs are also
potentially relevant to biomedical applications. MWCNTSs are much less toxic
than SWCNTSs because of the differences in diameter and surface chemistry

Semiconductor sensors many promising for medical applications of
exhaled by the organism gases are developed in Yerevan State University
(Department of Physics of semiconductors and microelectronics and semicon-
ductor research center and the nanotechnology) in Armenia. Acetone, ammonia,
ethanol, hydrogen peroxide, nitrogen oxides nanosensors should be mentioned
among them. Warfare chemical sensors were investigated in framework of the
NATO grant. Independent testing of chemical warfare and smoke sensors in the
USA and Czech Republic were shown promise of their use. In particular, large
attention is given to sensors made from metal oxides doped carbon nanotubes
[2-8], which have high sensitivity and other excellent characteristics.

Nowadays, exhaled breath is considered a diagnostic tool for disease and
underlying health conditions [9, 10]. The large experience in YSU in the field of
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gas semiconductor detectors allows us to intensive work in this field. For
example, we have now the first samples of diabetes detectors which measure the
acetone level in an organism [11, 12]. So, CNTs an ideal candidate material for
a new class of molecular sensors. Carbon nanotubes (CNTSs) are widely used for
the detection of various gases (including in the human body) and in dentistry,
virology and cardiology.

One of the most active research fields in modern biomedical engineering
and clinical practice is the repair and regeneration of hard tissues in the human
body such as bone and teeth. Traditional materials that serve as scaffolds in
clinical applications include naturally-derived collagen, chitosan, and different
synthetic polymers. Of course, it is desirable for the scaffold to be bio-
compatible and able to control the proliferation and differentiation of cells into
the required lineage and structure. The good mechanical strength, flexibility,
and lightweight make CNTSs ideal materials for use as reinforcement of engi-
neered composites. Today CNTs are used in functional scaffolds for repairing
and regenerative purposes [17].

Inorganic composite-based MWCNT hybrid membranes coated with
copper(l) oxide, titanium(IV) oxide, and iron(lll) oxide nanoparticles were
investigated in the removal of viruses (bacteriophages) from contaminated
water [25] and used as virus adsorbents.

Injectable polymer/CNT composites are being used today for enhancing
cardiomyocyte proliferation and function [22], and cardiac differentiation of
stem cells [23]. Electrically conductive CNTs can be used in composite
scaffolds as synthetic cell culture platforms for enhanced differentiation of
human mesenchymal stem cells (hMSCs). Through analysis of fiber morpho-
logy, elastic modulus and conductivity, it was established that scaffold
properties are affected by the inclusion of CNTs and can be tailored for specific
applications. CNTs-based scaffolds have been recently found to support the in
vitro growth of cardiac cells: in particular, their ability to improve cardio-
myocytes proliferation, maturation, and electrical behavior are making CNTs
extremely attractive for the development and exploitation of interfaces able to
impact cardiac cells physiology and function.

CNTs are used now as new nanocarriers for drug delivery. Researchers
have recently applied CNTSs to diagnose and treat cancers such as lung, breast,
prostate, liver, colon, etc. [29]. Besides, quantum dots, gold, and magnetic na-
noparticles were a series of nanomaterials that could be utilized to detect
cancers [13]. The methods a chemotherapy, radiation therapy, and various
medications are used for detection of different cancers (for example, lung
cancer [30]). These methods were not highly effective due to the non-targeted
and damaging of healthy tissues such as hair follicles. Based on these
approaches, damage in the cell cycle, break in the double strands of DNA,
inflammatory responses, tissue fibrosis, etc., will have occurred. On the other
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hand, there were a series of treatment obstacles; low stability, solid solubility in
water, and cell resistance to treatment in the chemotherapy method.

Tumor-targeting has many difficulties even with using the specific
antibodies to bind to cancer cells; pulmonary tumors are among the invincible
types of cancer, on which the researchers work to solve this issue.

In fact, CNTs are made in five ways, which are described as arc dis-
charge, laser ablation, chemical vapor deposition, flame synthesis, and silane
solution methods. Also, CNTs are purified in three ways as air oxidation,
sonication, and acid refluxing. On the other hand, the CNTs are a fascinating
substance that can be employed to bind proteins, peptides, nucleic acids, and
various drugs. Furthermore, CNTs have a high potential for drug delivery due to
their tubular and fiber-like structure. The usable techniques to evaluate the
CNTs and drugs with each other were collected as transmission electron micros-
copy (TEM), scanning electron microscopy (SEM), Raman spectroscopy, Fou-
rier transforms infrared spectroscopy (FTIR), and X-ray diffraction (XRD), etc.

Consider below the pulmonary toxicity assessment of CNTs. CNTs could
quickly enter the lungs through the respiratory tract and then rapidly enter and
affect the nervous, lymphatic, and circulatory systems, leading to toxic effects.
[19]. The main reasons of these toxic effects can be durability, the amount of
residual oxygen reactive metal, and size. By removing the residual metals and
selecting appropriate dimensions, the CNTs can be safe in drug transmission.
The smaller sizes were with less toxicity; furthermore, the concentration of
metal impurities such as iron did not contribute to toxicity [21]. Indeed, the
greater the curvature, the less damage occurred to the cells. Due to the high
structural similarity of CNTs with asbestos, which is usually used, similar
physiological effects on the human bronchial epithelial cells are shown. In
humans exposed to the CNTs, they could induce lung and pleural lesions,
inflammation, pleural fibrosis, and lung tumors. The stiffness, hardness, length,
width, and CNT longevity are five factors that could induce a harmful effect.

The too lowest dose of MWCNTS could induce pulmonary fibrosis. Also,
MWCNTSs, like asbestos, could alter the expression of several genes and cell
survival and proliferation [17]. The CNT produced the least toxicity compare
with asbestos [26]. On the other side, functional CNT showed less toxicity with
higher activity toward CNT without functionalization. The safe applied dose of
CNTs was not yet finally determined [32]. Also, researchers can reduce (rule)
the toxic effects by choosing the appropriate dimensions (shorter length and
higher width), more curved nanotubes, and using the functionalized form [24].
Moreover, the MWCNT was used more efficiently due to less toxicity toward
SWCNT. On the other side, there were significant contrasts in using the
nanotubes which induced tumor growth and tumor suppressor protein.

Using CNTs in lung cancer treatment is very promising. Generally, lung
cancer’s clinical manifestations include fatigue, coughing, wheezing, pain in the
chest, the brevity of breath, swallowing hardness, anxiety, and yellow fingers.
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Also, a lung cancer diagnosis is possible with helping 4 methods with the names
of radiological, non-radiological imaging such as MRI, endoscopic, and
biochemical methods [35]. In usual, diagnosis, type, and degree of lung cancer
are performed by CT scan imaging. [31, 32]. But, unfortunately, too low-dose
CT scans may bring false-positive answers about having lung cancer [16].
Today, the biomarkers of both protein and genetic modifications are known for
lung cancer.

Numerous biosensors were studied to bind to these biomarkers for non-
invasive detection [20]. The sensor array of CNTs has demonstrated a discre-
pancy between the healthy and the patient respiratory sample in the volatile
organic components (VOC). Therefore, the detection of VOCs and tumor
markers by breath analysis with helping CNT is a modern and studied method.
[9, 10, 35]. The sensors identify different biomarkers due to the solubility,
polarity, and chemical associations, especially for tuberculosis disease [27]. The
design of an electronic nose with CNTs to delete the VOC of lung cancer
patients was an inexpensive and rapid method. Water, methanol, isopropanol,
ethanol, acetone, 2-butanone, and propanol were found as polar vapors lung
cancer biomarkers. The CNTs, doped with platinum, can detect styrene and
benzene vapors that existed in the exhale of lung cancer patients. This
sensitivity was very low in natural nanotubes.

SWCNTSs decorated with Pd, Pt, Ru, or Rh elements could also be used
to detect toluene gas as an indicator of lung cancer. A research, conducted in
[1], stated that a biosensor created by CNT covered with Rh catalyzer can
distinguish and absorb CsH;N, and C¢Hg in the exhaled air of lung cancer
patients [34]. Another scheme used to enhance lung cancer detection was
preparing a combination of SWCNT and chitosan [14]. Due to the differences
in nicotinic acetylcholine receptors in normal and small cells of lung cancer, the
nanotube-based electrode sensor for the quantitative electrophysiological
monitoring of a no adherent cell has been demonstrated [33].

Conclusion

CNTs could quickly enter the lungs or other tumors through the
respiratory tract and then rapidly enter and affect the nervous, lymphatic, and
circulatory systems. CNTs have a high potential for drug delivery due to their
tubular and fiber-like structure. The CNTSs can be safe in drug transmission. The
treatment with CNT was much more effective and more successful than the
traditional treatments for this cancer. The smaller sizes were with less toxicity;
furthermore, the concentration of metal impurities such as iron did not
contribute to toxicity. Using the functionalization, nanotubes with a longer
length, more width, and greater curvature partially can be done with lower
toxicity. MWCNTs functionalized with chitosan had less toxicity for healthy
cells and more anti-tumor effect were confirmed.
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So. carbon nanotubes (CNTSs) are used now for effective drug delivery
and toxicities of tumor cells without the damage of healthy ones. The collection
of studies summarized in [29, 30] includes the dose of CNTSs, duration, method

of induction, etc., to achieve the most controlled conditions for human studies.
Accepted 03.03.21

Hcnosb30BaHue yrjepoaHbIX HAHOTPYOOK B MeIHIIHMHE
B. M. ApyTioHsiH

Yrieponubie HaHOTPYOKH (YHT) MmUPOKO HCIIONB3YIOTCS I JETEKTH-
POBaHUsI Pa3IMYHBIX ra3oB (B TOM YHCJIE B OPraHU3ME YEJOBEK) B CTOMATO-
Joruy, BUpycojorud u kapauonorud. YHT moryT ObicTpo momacTh uepes Jbl-
XaTeNbHBIE MYTH B JIETKHWE WM OIYXOJH, & 3aTeéM OBICTPO NMPOHUKHYTH M BO3-
JEeHCTBOBAThL HAa HEPBHYIO, JIUM(ATHIECKYI0 M KPOBEHOCHYIO cucTeMbl. YHT
00J1aal0T BBHICOKUM HOTEHLMAIOM JIOCTaBKH JIEKapCTB M3-3a MX TpyOdaTod u
BOJIOKHHCTOH CTpYyKTyphl. Jledenne YHT namuoro Gonee sddexrtuBHEe U yc-
MelIHee, 9eM TPaJUIOHHBIE METOIBI JICYCHUS paka JIETKuX. MeHbIne pas-
MEpbl MMEJIM MEHBIIYI0 TOKCHYHOCTh;, KPOME TOTO, KOHLEHTpAaLUs MeTajlIH-
YecKMX IpHUMecel, TaKUX Kak >Kele30, HE BJIMAET Ha TOKCMYHOCTb. Mcnons3ys
(YHKIMOHAIN3AIHIO, HAHOTPYOKH C OONbLIeH JUIMHOW, OOJNbIICH IUPUHON U
OonpIIell KPUBM3HOW YaCTUYHO MOTYT OBITh MOJYYEeHBI C MEHBIIEH TOKCHY-
HOCThl0. MHorocteHounsle YHT, ¢yHKIMOHAMM3UpOBaHHBIE XWUTO3aHOM, 00-
Jaaid MEHbIIEH TOKCHYHOCTBIO IUIsI 3[JOPOBBIX KJIETOK, OBUI MOATBEPXKIEH
O0JIBIINH TPOTUBOOITYXO0JIEBBIH 3 (dekT. YriuepoaHple HAHOTPYOKH Tereph uc-
MTONTB3YIOTCS ISl (()EKTUBHON JOCTaBKH JIEKAPCTB W C MEHBINEH TOKCHY-
HOCTBIO B OITyXOJICBBIE KJIETKH 0€3 MOBPEXKICHHS 310POBBIX KICTOK.

Usuwstughtt twtinfjunnnjuljutiph oqunuugnpénidp
pd2yntpjuiti Uty

Y.U.Zwunnipjniiyul

Ushwstughtt bwunpjunnnjuljutpp (ULV) juyunpkt ogunugnps-
Ynud b wnwdtwpnidmipiui, Jhpniuwpwinipjut b upunuputnipjut
Ubko nupphp qugbph (uyy pynid  dwpnne dwpdimd) hupnbwpkpdub
hwdwp: Ushiwstuyghtt twtnfjunnnjuljutpp (UL) stiswnwljut npuy-
wnh Uhongny Jupnn ki wpwq dninp gnpst) pnplp Jud wy) ninnigplibp,
wjunthtinl wpwgq pwthwigk] b wqpbk] iyuppuyht, wdowght b opowbiw-
ont hwdwlwupgbph Ypu: ULu-ukpt ikt qquuughtt b phjpuynp Ju-
nnigquéph pupdp pupuiyniptph dwnwlwpupdwb tbpnid: ULIu-
ukpp Jupnn B wbduwbg (hul] gintp wknutnpbihu: Uulv-ubkpnyg
pnudnudp ownn wybjh wpynibwgbn b hwenn b wiginud, put wyu
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pungitnh wjwinuljut pnidnidt k: Udbh thnpp swhbpt wbjh phy
pnittwynpnipinit niikht: Pwugh wyy, Epuph twwt dEnwnuiub
luwnunipnubph Ynugbktinnpughwt sh wgpnud pnibwynpnipjut Jpu:
dniuyghntwugdwtt dhongny wybih ks Epupnipjudp, wdbih juy-
unipjudp b wybh UkS Ynpnipjudp twinfunynquiljutp dwuwdp junpkih
E dbnp phpk] wybh phy pnibwynpnipjudp: Mhnnuwtng $niruljghn-
twjugws puquuuunwihtt ULu-ukptt wdbjh phs pottwynpnipnii
niutht wnnne pohoutph hwdwp, b hwunwndtg wykh ks hwuljw-
ninnigpujhtt EpEn: Ujtybu np ULu-ubkpt wydd wppynituybn ogunw-
gnpsynid ki nhnnpuyph wowpdwl mpmgpughll pehelikph hudwp
wnwig pnlbwynpnipjut b wnnnenipjubp Juwubn:
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Cardiovascular diseases (CVD) have long been recognized by the world
community as a problem that has reached the scale of a pandemic [4]. Scientific
epidemiological studies both in Russia and around the world constantly de-
monstrate the global prevalence of major CVDs among the population of
different age groups, in particular ischemic heart disease (IHD) and myocardial
infarction, recording a high proportion of mortality and disability from these
diseases.

According to WHO estimates, in 2016, 56.8 million people died in the
world, and the share of non-communicable diseases in the overall structure of
causes of death was 71%, compared with 60% in 2000 and 11% at the
beginning of the 20th century. Of the 10 leading causes of death in high-income
countries, 9 are noncommunicable diseases [13]. Despite a marked downward
trend in CVD mortality in high-income countries since the early 1980s, CVD
remains the leading cause of death and disability in the world.

In low- and middle-income countries, CVD mortality is more than three
quarters of all deaths. Mortality from CVD reaches a critical level in 10 former
USSR countries, exceeding 350 cases per 100 thousand population [22]. The
number of deaths from CVD in the world in 2016 amounted to 17.9 million
people, that is, every third case out of 10 [40].

At the same time, the cause of death of 8.8 million people was coronary
heart disease, and 6.2 million - stroke. Experts predict that the burden of CVD
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on the world will continue to grow [9]. First of all, this growth will be observed
in economically developed countries with a high level of income, which is due
to the aging of the population [5,23].

According to available data, in Russia, the economic damage from CVDs
in 2016 amounted to 2.7 trillion rubles, which is equivalent to 3.2% of GDP. In
the structure of damage among all diseases of the circulatory system, ischemic
heart disease ranked first, the financial burden of ischemic heart disease was
over 1 trillion rubles [1].

Myocardial infarction (MI) is one of the most important forms of
ischemic heart disease. The world community has long recognized cardio-
vascular diseases (CVD) as a problem that has reached a pandemic scale.
Scientific epidemiological studies in Russia and worldwide continuously
demonstrate the global prevalence of major CVDs among the population of
different age groups, particularly ischemic heart disease (IHD) and myocardial
infarction, recording a high proportion of mortality disability from these
diseases [30].

The 10 leading causes of death in high-income countries, 9 are non-
communicable diseases [36]. Despite a marked downward trend in CVD mor-
tality in high-income countries since the early 1980s, CVD remains the leading
cause of death and disability globally. In low- and middle-income countries,
CVD mortality is more than three-quarters of all deaths. Mortality from CVD
reaches a critical level in 10 CIS countries, exceeding 350 cases per 100
thousand population [2].

The number of deaths from CVD in the world in 2016 amounted to 17.9
million people, that is, every third case out of 10. Simultaneously, the cause of
death of 8.8 million people was coronary heart disease and 6.2 million - stroke.
Experts predict that the burden of CVD on the world as a whole will continue to
grow. First of all, this growth will be observed in economically developed
countries with a high level of income due to the aging of the population [27].

According to available estimates, in Russia, the economic damage from
CVDs in 2016 amounted to 2.7 trillion rubles, which is equivalent to 3.2% of
GDP. In the structure of damage among all circulatory system diseases,
ischemic heart disease ranked first; the financial burden of ischemic heart
disease was over 1 trillion rubles [3,29]. Myocardial infarction (Ml) is a basic
form of ischemic heart disease for public health, characterized by high mortality
[7,10]. More than 15 million new myocardial infarction cases are noted in the
world every year [32]. The problem of high mortality from acute myocardial
infarction of the working-age population in most countries is especially urgent.
There is no doubt about the concern of repeated MI.

Several researchers have shown that repeated MI (RIM) is characterized
by even higher mortality rates in patients compared with primary MI, in which
an increase in the availability of timely high-tech treatment tactics plays an
important role, as a result of which the proportion of patients who survived after
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primary MI, and, consequently, the number of patients with recurrent myo-
cardial infarction increases [6]. In Russia, as in the rest of the world, car-
diovascular diseases (CVD) are the leading cause of death [19].

Simultaneously, CVDs are associated with significant socio-economic
losses due to the expenditure of health care resources to provide medical care to
patients and failures in the economy due to the death of people of working age
[28]. In economically developed countries, one of the first stages of justifying
the feasibility of introducing preventive interventions and programs is to
demonstrate the current economic damage from CVD; this data is used to
determine prevention investment. For example, the economic damage from
CVD in the United States is estimated at $ 304.6 billion per year [8,12]; a
similar indicator in Europe in 2005 amounted to 169 billion euros [38].

Having analyzed the above-mentioned statistical indicators, it is worth
noting that the prevention of cardiovascular diseases is a popular field of
modern medicine, in particular preventive cardiology. Therefore, the
development of the therapeutic potential of cardioprotection looks like a rather
promising task [35].

According to modern preventive cardiology concepts, over the past
decades, the idea of risk factors has become firmly established in health care,
clinical medicine, and public consciousness. Risk factors are factors of the
body's external and internal environment, specific individual characteristics, and
lifestyle features that contribute to an increase in the likelihood of developing
the disease, its progression, and unfavorable outcome. Risk factors are any
measurable signs of an individual that predict the possibility of developing the
clinically significant disease. This definition of a risk factor is used in the early
stages of the disease's study, when the etiology and pathogenesis are not
precisely established [16]. This broad definition is broad and does not
necessarily imply a causal relationship. Influenced by the environmental factor
(environmental characteristics, tobacco smoking), an adjustable variable (blood
pressure level, serum cholesterol concentration), depending on the environ-
mental factor (lipid intake with food), or its genetic variant (a defect in low-
density lipoprotein receptors - LDL), another disease (hypothyroidism, arterial
hypertension or diabetes mellitus) or early or preclinical manifestation of
coronary heart disease (phenotypic signs, abnormalities detected by echocar-
diographic examination, electrocardiographic data) [25].

It is noteworthy that all risk factors have a negative effect on the heart to
one degree or another. For example, tobacco smoking through the nicotine
contained in it has a vasoconstrictor effect on the coronary arteries, thereby
reducing myocardial perfusion. In the context of the above, the role of car-
dioprotection is also emphasized [37].

Cardioprotection is a complex of pharmacological measures aimed at
both normalizing cardiovascular homeostasis and preventing myocardioal-
teration and necrosis. In the modern pharmaceutical market, there are a large
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number of different drugs with cardioprotective activity. However, the only
drug recommended by the European Society of Cardiology is trimetazidine
[11,24]. It is noteworthy that this drug acts at the cellular level to stabilize
myocardial metabolism.
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Fig. 1. Plasticity of Myocardial Metabolism[21]

The myocardium is an energy-dependent tissue. Since it requires about 6
kilograms of ATP per day [15]. To maintain an efficient energy supply, striated,
cardiac muscle has an advanced coordinated ATP-producing system. There are
two mechanisms for maintaining the required amount of ATP in the human
body: production and accumulation. The accumulation is not suitable for the
heart due to its unique anatomy - most of the cytoplasm consists of myofibrils.
According to this fact, in an adult's heart, we observe low concentrations of
ATP and many ATP hydrolases. Complete resynthesis of the entire volume of
ATP takes only 10 seconds in a normal myocardium [39]. Most of the energy
resources (~ 70%) are used for compression, and the rest are used for the
operation of the ion pump (K, Na, Ca ATPase pumps). This system is well
coordinated to help maintain normal flow: energy substrates and ions [33].

On average, the heart consumes about 20 grams of carbohydrates, 30
grams of free fat acids (FFA), and triglycerides (TG). These substrates are
oxidized to 35 liters of oxygen produce ATP from ADP [17].

Oxidative phosphorylation of FFA provides about 60% of all ATP
produced, while the oxidation of glucose, lactate, and other carbohydrates
produces about 30% of all high-energy compounds. In understanding the
myocardium’'s metabolic characteristics, changes in heart metabolism form the
basis for the development of various heart diseases. It is the metabolism-
stabilizing effect of Trimetazidine that predicts its effectiveness. [34]

Trimetazidine is an inhibitor of 3-ketoacyls-CoA thiolase. By directly
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affecting cardiomyocytes, it optimizes their metabolism and function. Supports
myocardial contractility, prevents a decrease in the content of intracellular ATP
and creatine phosphate [14]. Under conditions of acidosis, it normalizes
membrane ion channels' functioning, prevents the accumulation of calcium and
sodium ions in cardiomyocytes, and normalizes the intracellular content of
potassium ions. Trimetazidine reduces intracellular acidosis and increased
phosphate levels caused by myocardial ischemia and reperfusion [26].
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Fig. 2. Molecular mechanisms of Trimetazidine driven cardioprotection[21]
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It prevents the damaging action of free radicals (modifies SPOL-induced
damage), preserves the integrity of cell membranes, prevents the activation of
neutrophils in the ischemic zone, increases the electric potential duration,
reduces the release of creatine phosphokinase from cells and the severity of
ischemic myocardial damage [31]. With stable angina pectoris, Trimetazidine
reduces the frequency of attacks (the consumption of nitrates decreases); after 2
weeks of treatment, exercise tolerance increases, and sharp fluctuations in blood
pressure decrease. Recommended daily dose: 40-60 mg / day, frequency of
administration 2-3 times/day [18]. The most pronounced therapeutic effect of
Trimetazidine was observed in combination with p-blockers. The drug is
contraindicated in end-stage renal and hepatic insufficiency [21]. The antian-
ginal and antiischemic efficacy of the combination of B-AB with Trimetazidine
are significantly higher than B-AB with prolonged nitrates. Thus, we see that
Trimetazidine stabilizes myocardial metabolism and can be used in diseases in
the pathophysiological mechanisms of which there [20]:

1) violation of myocardial vascularization (for example, in various forms
of ischemic heart disease),

2) disorders of myocardial metabolism (for example, in metabolic car-
diomyopathy, anthracycline cardiomyopathy, toxicity, etc.),
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3) various rhythm conduction disturbances as a modifier of the developed

ischemia.
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Kapanonporekuusi: cOBpeMeHHOE MOJI0KeHUue NpodaeMbl

A.b. bBarpacapsan, U.M. beixos, H.B. Cyaamsuiau, O.JI. OctrpoymoBa,
A.B. Aznaypsin

Ha cerogasmumii aeHb (BakT TeOMETPHYECKOTO pocTa 3aboieBaHMI
CEpIEYHO-COCYMCTON CUCTEMBI SIBIISIETCS HE PEIICHHON 3a7aueii COBpeMeHHON
MEIMILMHBI, pelIeHne KOTOPOH SIBIIETCS YPreHTHBIM U TpeOyeT opraHu3aluu
KOOPIMHHPOBAHHBIX MEPONPUATHI, HANPaBICHHBIX Ha IMOBBILIEHUE KAK Ka-
4yecTBa JKU3HHU, TaK M TPOTHO3a CPEIH MAIUCHTOB KapIHOJIOTHYECKOTO Mpo-
¢ws. B cuimy dyero uzydeHue MOJEKYJISPHBIX MEXaHU3MOB (papMaKoAMHAMUKA
KapaAUOIPOTCKTOPHLIX IPENapaToB BBIMIAAUT MNPUHOUIIHNAIBHO BaXKHBIM. B
HaCTOiIH.IefI CTaTbC NMPHUBCACHLBI COBPEMEHHBIC MUPOBLBIC JTAHHEBIC, 0T06pa>1<a10-
IIHE SIHUJSMHOJIOTHYECKYIO KApTHHY pACHpPOCTPaHEHHOCTH CepACYHO-COCY-
IUCTHIX 3a0osieBaHnil. boiee TOro, ONMUCHIBAIOTCS MOJEKYJSPHBIE MEXaHU3MBI
0JOOpEHHOTO €O CTOPOHBI EBpOMEHCKOro KapAHOJIOTHYECKOro OOIIecTBa
npernapara TpUMeTa3uuHa, IMPOKO MPUMEHSEMOr0 B peaIbHOW KIMHUYECKON
MPaKkTUKE B KayecTBE CTAOWMJIM3aTopa TUCKOOPAWHAIIMKM HHTPAMHUOKAPIUAIh-
HOT'O TOMEOCTa3a.

Upunugupnyuitnipinit. juinph ppwughl jupquihdulp

U.L. Punnuuwnyuib, b.U. Fhiny, L.9.Unyuoyhh,
0.}, Ounpnnuunyuw, U.Y. Uquunipyuii

Uhts opu uhpw-wbnpuwjhtt hwdwlupgh hhjwunnipnitutph
Epypuswthwljwt wgh thwunp dudwbwljulhg pdoynipjut sjniddusd
hunhputphg E nph nisnudp hpwwnwy £ b wwhwignmd b hwdw-
Junpguws vhongunmidutph juquuljbpynd’ ninnuws htiswbu fyuph
npwlh pupbjuddwip, wjuybu k) upnh hhwinnipniutbph juthow-
nbkudwlp:

Zhnbwpup upnuyuonyuiulju ghnkph $updwlnghiudh-
Juyh Unikyniyuyhtt Jkjpwuhqutph niunidbwuhpnipiniup uljqpnitpn-
pktu Juplnp b pynud: Uju hngduép ubphuyugunid b dudwbwljulhg
woluwnhh nyjuikpp, npnp wpunwgninid Lu uhpn-winpwht hhyw-
nnipniiubph mwpwsjusnipyut hwdudwpujupwbulut qunlkpp:
U4t ht, btjupugpus tu Trimetazidin-E pupwdhongutiph dnjkynijughte
Ukjpowuhquubpp, npnup hwunwwndws Eu Gypnywih upnupwbwulub
hwuwpwlnipjut Ynnuhg, npnup jwjunpku ogunugnpdynid u hpwlwh
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Yihuhjujut ypunhjumd npybu tkpupnwghtt hndbnunwqgh wb-
hudwdwjutgdwut juynitimgnighs:
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Ubtpnptwghtt dwpjupnpph b plithwugnjugdwut
whinwswuguut dudwbwlwulhg hwpwugnygp

.U. wshijjui!, @.U. Zupnipniiyui?, U.1N. Bntsjui,
U.U. Ltohojui?

1Gplulth Uluppwp Zkpugn: why. whnwlwl pdolulul huduwjuwpul
2BNFZ, hkjpnghwuinipyul jupnpunnphuw
0025, Eplul,, Ynpyniith ., 2

Fuibiugph punkp. ubpnpbwghtt dwpupnpp, phithwgnyugnid, gipdwpuu-
nnnipnil, Malassezia-qupul, Tall-wbudwb puljuhs-
utp, NOD-widwt puljuihsutp, Jiptwdwolh wyuwn-
ubpwhti gnpéwnnyp

Fhinpnpnidp

Ubtpnpbuwghtt dwpupnppp (UU)  Ephptdwght-hwignighwupt-
thuyhtt dwpljwpinbph judph pnppnpuyhtt pumyph ppnuhljuljut hp-
Juunnipnit k, npp Yhuhynpkt ppubnpynd £ dwolhh phthnwnnidng
(wukbwhwdwhunby whnwhyp), tphptdwny (Epptdt JEpudkng
ubpnpbwhl kpudnihwnpy Eppppogtpdhwgh) b dwplh pnpn (unynpuw-
pup Utnu® ny hwqunby Jkputhnjudtiny wpngh): Fuquup] wn-
poipubpnud, vwluyl, phthh wewmippiup (6@, phihwgnyugnidu
wnwlg pnppnpdwt nbuwtbih tpwubph) nhnwplynd £ npybu UU-h
phtpl Y huhjujut db: Unwtdtwugynid Eu btubk UU-h bu 2 Yihuhjulub
Al dhohtt Swipmpjui b swlp (uppkp wunh&wbh wpnwhwyn]u-
smpjub phithwgnpugmd’ pnppnplwi wkuwbkih tpwtbpny), [1, 12, 28]:

Zhjuwunnipjut (UU/EO) juytt nwpwsjusnipiniup b dwoljh qk-
puquuguybu pug nbnudwubpmd nknuljuwynudp, hwdwne pupwgpp,
owwn nhypbpnid pniddwt phljwubjhnipnitit nt Yyuuph npwlh Jpw
towbwlwih hnghpuwtwlwt wqpkgnipiniup hhduwpinph owpnitwlw-
Jut niunidtwuhpnipjut, wnwswgdut dkjuwmthquubph hunwltkg-
dwt b pun wynd jnipupwynip wnwdht nhypnid pniddwt dkpnn-
ubph ptnpnipjut hhdtwynpldwt wthpwdbynnipnit kbt unbnénid:
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UU-u 1887-hu ujwpwgpk) t dwpujhtt whinnwpwtnipjutt yhn-
Ukpubkphg Uk ghipdwiugh vwoljupul Mwniy Skpgni At

Zudwdwpwlwpwbnipiniip

UU-u hwinhynud £ plpugqunh phwlsnipjut 2-14,3%-h opowtinid
b mbtnbuwut ks pEintwdnipnit L unbnénid (ophtiwy, GUL-nud
Uvhuytt phthwugnjugdwut nbd wuwypwpbint tyuwnwlny puwlsnipjub
nwpkljut Swhiubpt wihgunud Ea 300 Uhjhnt nnjuph vwhdwbp), [24]:

UU-u hwinhynud E jmpwpwbynip ubknh wbdwbg opowtnid
(nnudwpnljuig dnwn thnpp-huy wykh hwdwh) guujugus mwuphpnid:
Unwtdlugymu t hhjuinugmpjui 3 whl, npnighg wpwehtip’ tnpuw-
Stuuyght opowtmd (hwwh whinwhwpynd kb gjluh dwquswsly dwup’
«unpwsth Juwwgqgjuwpl», cradle cap, wemuuk HoBOpoXxzeHHOro, il
Swptpp), Epypopgp’ uwkpwljwt hwunttwgdwt spowtinid, b Gppnpyp®
wyuwgq mwuphpuyhti (40-70 w.) fudpnud [2, 27, 34]:

UU-ny pupdp E hhywtnugnipiniup (30-83%) hmnjuwybu 2pUZ-
ny hhjuunutph spowinid (Ahwpwbwjut mwppbpp nknujuydnud
wuklinip, wyy pymd ns nhwhl wkqudwubpnd, pnppnpmdi wykih
nidght £ wpnwhwjndws, phtht wykh vndup b pipwiund £ wdbh
Sdwtip, pnidnudp phjmutih ), [11, 15, 27]:

Nunndwnwghwnnipintiip b whnnwdwgnip

UU-u ponuplynd £ whinwswguw puquuphy dbjumthquubph
huwdwdwdwbulju b nidnijjunhy wqpbgnipjut hbnbwipny: UU-h
whinwswquut gjluwynp hwdwgnpénuubpt ku gipdwpwywnpnipiniup,
Malassezia-Juipuiljp, wy; dwbptukp, T-hunitbwwywlwunipgp, dwolh
wuwnbowht gnpdwnnyyph fuwpinnidp b wyjb:

QEpdwpupugpnieyul nkpp

busytu hwjnuh k, UU-u mEnuiuyynid £ gbpuquiguybu dwpy-
Uh' Swpwyughndbpn] hwpmuwn (ubpnplwghl) wknudwubpmd, wi b
qlluh dwquéwsly dwuht, nhupht (Swlwwn, php-oppnitupuyhtt jud wyw-
puwuwquy dwyp, hnuptp, Ynukp, unpnip, hbnmwjutgwjutguyhti opeowt),
Yqht, uhgphuljwiht (htunbpuluynijyup), wowglpsnuljpuyhte (wpbu-
wnbptwy), omipouynpunughtt (wkphnidphihup) opowtubpnid, winipw-
thnubpnud, wénijuyhtt Swyptkpnid, dhohbwnnypwswpnid: UU-h wnw-
owgniup yujdwbwynpjws E twb Lwpuuwgtndtpny (sebaceous glands)
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b dwpwwgbknduwghtt pohoubpny (ukpnghwnttp): dbpohtubpu hnnypht
gindtp Eu (dnihynyuyhtt b ny Pnjhnyuyphtt’ wquun gupuyuqtndkn,
nbnuiuyynid &t wpbtwinudh quhypht, pihwyhl, opentupubphl,
onipouywnijuyghtt b onipphbtwnnwugpwyhtt opowtiibpnid, dwpduh wnwp-
ptip hwnjuwsubpnid tpwtg pwbwlp munwiymd k 4-400/ud?-h uwwh-
dwttubkpnid), npntp wnljw ki wdkunip, pugh wihtphg, tkpputubphg b
nnbwpwptph phijutuwht dwlbpbutbphg: &wpyugbkndbptt wpwybjw-
gnyju qupgugiut b wlnhynipjut ki hwutnid ukpwljut hwunittiwg-
dwt mwphutpht (nqudwpputg Unnn® mkunnunbpnip, hull jubwbg
Unn’ wpngbunbpnh wqnbgnipjudp), b wyn sppwunid k) phnynud k
UU-h wnwotbinypp (wnipkpunuy opgwihg unjlih qun huqjunby £
wpdwbwgpynid), [22, 29]:

UU-h nknuluynidp dwplh ubkpnptughtt mknudwubpnid ninnu-
Yhnptu Jyuynid £ UU-h b ubkpnghnubph wunhynipjut juwh dwuhtb:
Thunynmd £ ubkpmidh gipupununpnipnit (bnpdwynid opduw plpwugpnid
wpuunpynud £ dhslh 50 gpud dwpljuyhtt dwpy) b dwolhh dwljtiptu
ghpupunuqunnd: fFuyg uw wpuhndwwnpl] Lodwpwnnipnit sk, pwth np
UU-h phwypnud dwplp Yupnn k 1htul] ny Jhuyt dwpynwn, wyjlh juhun
snp [2, 3,8, 12]:

Malassezia-ywpnuliny dwolh glipqunnipuguul nkpp

dnpuwtdwt uulbph b phthwgnugdut dhol wwwndwnwhk-
nbwtpuyhtt juy wpdwbwgpyby k phnliu 1873-ht (U. thynjunw): Bhthh
wnljunipintithg quuquunynn hhwunubph dwslh ppnijubpnud ul k-
nh uwynpubp tyupugpyt) Bo wydbkih nip® 1889-ht (L. Uwwukq), [10, 12,
29, 30]:

Malassezia ukinh ubljph 2 &b kup wowbdbwginid (nhunpbhqu)’
hudnpwidwt b dhghjujht: vunputdwt dukpp dwolh tnpdw) dhlpn-
phnunuyh nhqhpktwn-Yndktuwutp kb, hull dhghjught dukpp® whinw-
shuukp [1, 2, 5]:

Ukpjuynidu Malassezia-ubnnid hwpyynid Lu uuljbph 14 wmbuwl,
npnughg dwpnnt dwolhtt wnwybk] hwdwju hwjnbwpbpynid Eu M
furfurn, M. globosa-u, M. resticta-u, M. sympodialis-, M. dermatis-n, M.
japonica-u, M. pachydermatis-n, M. slooffiae-u, M. obtusa-u, pur npnid
UU-h piypmid wdkhg hwdwp® M. globosa-u W M. resticta-u [25, 26]:

Malassezia-uujtpny dwolyh ghpqunnipugdut  wpnniupnid
dwpluyhtt dhypnphnunugh Eynhwdwlupgnid jpwpunygnid  ubpnudh
pununpulwuqup (wdnwd E wphqhgiphnubph pwbwlyp, b tduqnid
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uljqukth pwbwlp), b wyp thnthnjunipiniup hwtgkgunid £ opquthquh
huntt wwunwuhiwth thnthnpunipjut (5, 27, 32]:

Uwoluyhtt Swpup punlugws k ubkpnghnughtt (wpunwuwnpynud
dwolh dwlbpbuht) b YEpwwnmhunghnwyhtt hyhnubphg (gnudnud tu
stratum corneum-nid): UjJututt wnlw L dvhuyt ukpnghwinwjhtt |huyhy-
ubph Juqunud (Yipuwnhtunghwnwhtt jhyhnubphg mwppbptnt tuppk-
putow k), [33]:

Malassezia-utijtipti hpkug YEuuwgnpéniibnipjut tyyuwnwlny Yh-
punnid B dwpuyhtt Swipyy, npp hhdtwjutind punjugus E hugbhgus
dwpywppniitphg (nphgihgiphnutp): Lpwig (hyuqu b pnupunwqu
dtipdbunubpp dhnpniud tu Jhpohutitpu dhtish shwghgus jud wqun
dwpwuppenittph (ojkhtwppnt), nph htwnbwlpny wnphgihgkphnutph
pwbwlp wwgnud k, hulj ojkhttwppyh pwtwlp wybkjwunid: 4tpohtiu, h
wwppkpnipnitl nphqihgkphntph, odujws k wpnpnppnpughti wqnb-
gnipjudp (ojkhtwppnit UU-h nhypnid pnppnpdwt gjjuwynp vwnphst
b), (8,9, 27, 29]:

Puigh olkhttwppyhg, wigowwnynid ku jhyhnubph qhpopuhnubp b
wpwjuhnnuwppnt, npnup tnytybu odnyjws Lu ypnpnppnpuyhtt mqnk-
gnipjudp: Uju JEbuwpwiwljut wljnhy ynipbpp tyuwunnud kb ghun-
nhwnwght pohoubnh dwwnnipwghwjht, ntunh bwb phwsht hunithnbtwnh
hwdwlupgh Yhpyup dwbwsnn ghunyuquughtt phljwihsutph (PRR
wliq]. «pattern-recognition receptors») hhutulwi judpkph’ Tall-winiwh
(TLR-2, «Tall-like receptors») i NOD-wtidwt puljuhsutnh (NLR, «Node-
like receptors») wljnhyugdwinp [2, 3, 6, 9, 21, 29]:

Tall-mtdwtb pujuhstipp Yipuwnhtinghnubpnid ppwinud Eu bPL-
8-h wpunwunpnipinitp, npp hwigkgunid E ukjnpndhjutph b thddpnghun-
ukpp vhgpughwih b NF-kB-h wipwbulphyghuygh gnpdnth whnpjwg-
dwt (NF-kB-u ykpwhuljnid £ hunit wwunwupiwth, wmynuwnngh qghutph
wpunuwhwjnswljwtwugnidp, gnpéplipugh puwponnidp hwbgkgunid k
hunit b wninnhunit pnppnpdwit), (3, 4]:

NOD-wudwb puljuhsubpt hupjwdwundubph (ubkppoowyhtt uuh-
nuwlniguyhtt hwdwhputp) Juenigyuspuwjhtt dhwynpubp Eb: Lpwtg
hputdwt ghiypnid Juuwwqg-1-ypnnbwqubptt wjnhguind B b
&tnpnid wypn-PL-1b-u & ypn-PL-18-p, npntup YEpwsynid Eu ypnpnppn-
pwjhti mqnbkgnipjub PL-1b-h b PL-18-h), [4, 19, 23]:

Zuuuwbwh k, wjnhguinud Eu puquwphy wy) ghuinyhuukp, hw-
duywunwupwb hbnbwpwinipyudp (nk'u unnpl’ «Fwunwbqulijub
twhiwnpudwnpusnipjut nhipp»), [31]:

Malassezia-uuljipny gqtpqunnipwugdwi npp, u1]n', wlinipubiuh
E, wjuntwdbtwgthy, UU-u puquuyuwndwnughnwljut hhjwunnt-
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pinil k: Malassezia-utijiph pwbwljp Jupnn k ny dhwyt puquuyunlyb,
wyil 1huk) tnpduygh opowttwlnid nt whqud tuqby: pny hinhtwlubkp
UU-h dhoht dwupnipjutt b dwup dutph hqnunpkwnhunhuny (10 dg/op,
oppunuty) b 0,1%-wung thynhhnpopuhppeniutphg punjugus swduwnt-
uny (Qwpwpwlui 3 whiqud) 6-wdujw Yniputphg hbwnn wywugnighy L,
np Malassezia-utljiph pwuwlp pnjnpnyhti sh thnpuyby [2, 14, 16, 18, 27]:

dhpowytu, 75—98% wudwug dwolhh dhypnphnunwynid Malas-
sezia-uijtp tu hwjwntwpbpynud, vwuyt pnnph Unwn sk, np U k
wpdwbwgpynud [6, 26]:

Junubquljul hwpuunnpudunpywénipiui phpn

Qupbnp ghpujunupnid niikt bwb opquuhquh dunwtquljut
twhpwnpudwnpuénipjnip,  wthwnwlut  ghpgquynitnipiniup,
huntu gbiphwljugynitwlnipniup b wy (2, 5, 10, 27, 29]:

Zunljuybu juplnpnd Eup shwghgus wquun Swpuyuppniubph
tjuundwdp wthwwnwlwt gqipgqunitnipjut ntpp (UU-h phuypnid
poppopuwl wnwgwgdub gjuunnp uwnphsp), [8]:

dtpohtt nwphubpht pnppnpujhtt gnpépupwgubph hunttwpwbw-
Jut b jEuuwdnibynyujhtt dbkpjpwuhquubph dwuhtt dbp wunlbpw-
gnudubpnid UES wnwepupwg k qpuigyt): UU-ny hhywunubph opow-
unud hwdwj E hpdnmbtwywlwunipny wpdwbwgpynud, hulj huntbwww-
Jwunipyny minklgynn hhduinibph opewlinid hw&wp U (ophwly,
QbU.z-ny hhywunutph 75—93%-h Unwnn UU-u nhwnnud L hppl 2bUZ-h
wnwppbkpubtipwt), [11]:

buntbwywlwunipyp UU-h ghypnid gpubinpynud E T- b B-jhudn-
ghwnubph pwbwlh tjwgqnuiny (stwjywé hunibtwjupwihs gnpdnuttph,
dwubwynpuybu (Eyunputkph $hunhbdwgpnunhhih, A-ynblubw-
Juwhuh pwpdp wlnhynipyuip), [5, 16, 18]:

bunitt  hwdwlupgt wjintudbbiwyuhy pundqnud £ ubpnudh
whnjws puqunpuljuquh, pun tmpjut’ Malassezia-ulltph (hugu-
qujhtt b $nudpwnnwquihtt wnhynipyutt phd: bunitt giphwlwuqnnt-
twlnipnitp ppubnpynid £ whnmwhwpdwt ogwhutibpnid  wpnpnp-
pnpuyhtt ghnnlhuttph (PL-1a, PL-1b, PL-2, PL-4, PL-6, PL-8, PL-10, PL-
12, b-nphdtughuitp, a-NhLY, g-bd, ICAM-1) wykjugniuny: Malassezia-
utljipp jppwinud B nlljnnh-1-h b Syk-wqnutipwtiwghtt juulwnp, nph
htnbwupny jupwiynid £ twl ypnpnppnpuyhtt h pwipp wy; ghwnnlht-
ubph wpuwngpnipniup (PL-1s-h b wyj): Upynibupnid jupwtidmd |
YEpunpinghntitph wpnihptpughnt b nhdbpkughwghnt wljnpym-
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pintup (wupwlbpwnng, knobpwuotpinh nkqopquthqughw), [16-18, 20,
28]:

Ykphwdwohh wunnbbouyhl gnpSwnnyph uwhpnndwb nkpp

Utpnidh Juquh b dwpyh dhipnphnunnugh thnthnpunipjub, htywybu
twl dwolh hunih ghphwljugpnibwlnipyut, dwoljh b wpunwph dh-
owuyph gnpénutiph wqptuhy Jupph htwnbwupny JEptwdwrught
uyhunnwlnigutphg pwnkpp (YEkpuwnht-1, 10 b 11, ghkpuwdhputp, ubht-
gnhnuyht jhyhnubp) Juquumnisynid G, dwoljuyhtt yuwnbbop Jug-
dwpwlnnud t, Jbphudwsyh wuwnbowihtt gnpswenypp Juquw-
hiwpuwnynud [6, 7]:

Malassezia-uijtiph gnpéniutnmipjutt wpquuhpubtpp uktuhphih-
qugunid tu juquunisdus dwolp b duljusdnid pnppnpujhtt nhwljghw
(Ephptdw, winhy ptthwugnpugnid, pnp b wy), wywhnynd bpw sw-
pntbwlulwbnipiniun [6, 8, 21, 23, 27, 34]:

Menuilhonghkph pkpp

UU-h gnpéwpluwip Jupnn o tyuwuwnb] twb wuppbp phnu-
Uhgnguitip, wyy pynud ny twplnunhly gujuqpynnubph judphg wnipuin-
dhup (auranofin), nuljnt ypbwwpwwnubph pudphg wnipnphngnilnqu
(aurothioglucose, nidwwnnhn wppphwn), ukjpnikynhlutkph jadphg wdh-
twqhtp (chlorpromazine, pjnpuypnudwqght), dtunphwuqhup (phenothiazi-
ne), hwnuybtphnnip (haloperidol), wupuhnjhnhlutph hudphg (pndudh-
undhdbtwnhlubkp) pniuwyhpnup (buspirone), hhuwnwdhtiwyhtt He-puljw-
1hsutph huhhphwunptbph fudphg, hwjwinguyht ywnpwunnijubp gh-
Ubkwnhnhup (cimetidine), hmjuutjujhtt hwjuphnwnhlukph fudphg qph-
qindniyghup (griseofulvin), hmjuyhpniuwyhtt vhgngutph pudphg a-hu-
nbpdbpntp, wunpuykuubph pudphg ($nuninutiuhphihquuinpukp) wun-
puykup (psoralen), Ukpopuwtp (methoxsalen), wnphopuwtip (trioxsa-
len), Jhunpntwlwt dSwquwt hhwnptuqhutph jodphg dEphinnuyui
(methyldopa), wbwpnihll uwnbpnhnujhtt wwwpwuwnnijubkph judphg
unwtingnin|p (stanozolol), [6, 13]:

Ehgnqkl b jwpnuhngblwh gnpénbbkph nkpp

Puguuwljut  wqplgnipmnit otk guép obhpdwuwnhdwinp
(upugnidubpp phuynud Bt wotiwtt b Adpwtt wmdhutkpht, hull wdnwup
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Epunypubpp hwdwh wwywdnd k), junbwynipinip, uppbup, pup
hhghtuwjh puguljuynipiniuip b wye [6, 10]:

Uwuttmghnuljut gpujuinipjut by puquuphy bt wwplhb-
uniywtt hhquwiunmpjub, nbypbuhwyny, nhdwhtt Gywpnh Jupywsny,
quugnintnh Juwudwsputipny hhdwunutph opowtnid UU-h ujwpw-
gpnippnibuttpp: Ujg nhwypbpniud ubpnidh wpunungpnipiniip jupwpungnid
E, wnwownid £ ukpnunug, tyyuuwnuwynp yujdwtkp b unbnsynid
Malassezia-utljtiph w&h hwdwnp [6, 10]:

Ujuyhuny, UU-t puquuyundwnughnuljut hhjwunnipmniu L,
nph wnwowgdwit ni qupgqugduip dwutwlgnid ki puquuphy gnp-
sntlibp, wyy pUnud dwnwiquljub twpunpudungpyusmpnibp, qbp-
Supuyunpnipjniup, Malassezia-yupuwljp, hunit ghphwlwugnnitwlni-
pintup,  huntbwwywluwunipngp, dwolh wwwntbywghtt  gnpdwnniph
huwthuinnidp b wyj: UU-u poqupynud E Jipohtiubphu ppuwswdl ni pug-

dwpwpn thnjowqnbgnipjniuibph wpnyniupnud:
Chpniinjws F22.03.21

CoBpemMeHHasi mapagurmMa
naTroreHe3a ce0OpeiHOro 1epMaTUTa U ePXOTH

X.M. Xaunksn, I''A. ApyTtionsin, A.IL. Tonusn, A.A. Kemnmsin

CebopeiiHblil AepMaTHUT SIBJISETCS IOJIMATHOJIOIMYECKUM 3a00/IeBaHKEM,
B Pa3sBUTHU KOTOPOTO 33JCHCTBOBaHBI Takhe (aKTOpPbI, KaK HacJeICTBEHHas
NpeIpacioioKEHHOCTh, runepcedopes, Malassezia-unpexuus, UMMyHOJE-
(¢UIIT ¥ WMMYHHas THUIEPPEaKTHBHOCTh, HAPYIIEHHE OaphepHOW (YHKIHNN
Koku M T.1. CeOopelHbIl AepMaTUT Pa3BUBACTCS B PE3YyJbTATE CIOXKHBIX
B3aUMOJICHCTBUI ITOCIIETHUX.

Modern Paradigm of Pathogenesis
of Seborrhoeic Dermatitis and Dandruff

Kh.M. Khachikyan, G.A. Harutyunyan, A.P. Topchyan, A.A. Keshishyan

Thus, seborrhoeic dermatitis is a polyetiological disease, in the develop-
ment of which are involved such factors as hereditary predisposition, hyper-
seborrhea, Malassezia infection, immunodeficiency and immune hyperreac-
tivity, impairment of the skin barrier function etc. Seborrhoeic dermatitis de-
velops as a result of complex interactions of the latter.
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JKcnepuMeHTATbHAS M NPOQUIAKTHYECKAS MeIMIHHA
YK 577,112,5;612,8;615,919;616,858

CunanTuyeckKue MOCTCTUMYJILHBIC IPOABJICHUSA
AKTHBHOCTH B aHTHHOIIMIICIITUBHOM 00J1L1IOM s/Ipe mBa
MO3ra ripu akTuBallu OKOJOBOIOIIPOBOAHOI0O CEPOIo
BeII€eCTBa MO0O3ra HaAa MOAeJIN 00J1e3HH HapKI/IHCOHa
B YCJIOBHMAX IIPOTEKIUHA MECJITAHUHOM

JLIK. Tanesocanl, M.B. Horocsml, A.1O. CTeHaHﬂﬂl'z,
M.A. l[almemml, AJL MnHaanZ, Jx.C. Caplmcsm1

Ynemumym ¢usuonoeuu un. JI. Opbenu HAH PA
0028, Epesan, yn.bp.Opbenu,22
2Vuusepcumem mpaouyuonHoli MeOuyuHbsl
0040, Epesan, yn. Mapwana babaoscansna, 38

Krouesvie cnosa: 6onpIIoe AOpo IIBA, OKOJIOBOIOIPOBOTHOE CEPOE BEIIECT-
BO, POTCHOHOBas Mojenb Oone3nu [lapkuHCOHa, Mena-
HUH

B mocnenHne romel MexaHn3MaM OOJIM TIpU HEWPOJeTreHepaTUBHBIX 00-
ne3nsix (HB) Hauanu ynenste cepbE€3HOE BHUMaHUE, B TO BpEMsI Kak TepareB-
THUYECKasi CTpaTerus OTPaHWYMBACTCS JIUIIL HEONMHMOWAHBIMU aHaJIbIeTHKAMHU,
OIMOUIAMH, aHTHJCNPECCAaHTaAMH W/WIM aHTUKOHBYJILCHUBHBIMH CPEJICTBAMH
[3], Ge3 omnenku mexanuzmoB [4]. MexaHu3Mm 06OJHM MPOJOIKAET OCTaBATHCS
CIIO)KHBIM M €CTECTBEHHO CBSI3aHHBIM C IaTOJOIMYECKHUMH H3MEHEHUSIMH B
CTPYKTypax MO3ra, BOBJIEKaeMbIX B HOIMIICTITHBHBIE MeXaHU3MEI. boisee Toro,
00Nh TIONBEpIKEHA BO3ICHCTBUIO IENOro psima (akTopoB (Bo3pacty, IOy,
JETIPECCHH, TSHKECTH WM TPOJIOIKUTEIBHOCTH Oone3Hn). HeoOxomumo naib-
Heliee cepbE3HOE N3yUeHHE MEXaHU3MOB e¢ (POPMHUPOBAHUS TSl OpraHU3aLH
JIOCTYNHOM TepaneBTuueckoil crtpareruu [12]. Bomesnws Ilapkuucona (BII),
Oymyun mporpeccupytomeii HbB, 3arparmBaer 06oseBoil mpollecc Ha MHOTHX
YPOBHSX, OT Iepenaqyn 00u ¢ nepudepruIecKuxX CTPYKTYpP K BBICIIMM IIEHTPaM
10 ux BocrpusTus [12]. HekoTopble U3 3THX CTPYKTYp PaHO MOpa)XaroTcs Mpu
BI1, kak, Harpumep, 6omnsiioe sapo msa (Nucleus raphe magnus—RMg) [10]. K
Tomy ke mpu BIl cpean HEMOTOPHBIX CEHCOPHBIX CHMIITOMOB Yallle BCTpe-
qaercs 00J1b, KOTOpas MOXKET BO3HUKHYTH B JII00OE BpeMs B TedeHue O0Jie3HU
[14] u xoTopyro uchbIThIBalOT 68—85% mnamuenToB [2]. Cpenu cTpyKTYp, Hr-
parOIUX BaKHYIO POJIb B MOIYJISIIIAM CIIMHAIBFHON HOLMIENITUBHON Tepeayu,
crenyer orMetuth RM(Q, okomoBomompoBomHoe cepoe BemectBo (Periaque-
ductal gray — PAG) u rony6oe nstHo (Locus Coeruleus — LC). D1u cTpykTyphI


https://www.sciencedirect.com/science/article/pii/S1353802012004427#bib21
https://www.sciencedirect.com/science/article/pii/S1353802012004427#bib9
https://www.sciencedirect.com/science/article/pii/S1353802012004427#bib8
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Y4acTBYIOT B HHCXOJMAIIEH pEeryJsiiMd aHTUHOLMLENTHBHBIX IyTEH TOpMOXKe-
HHEM HOLMIICNTHUBHBIX CTUMYJIOB OT HEHPOHOB 1op3ajbHOro pora [5,8].
HapyuieHue B 9THX CTPYKTypax BBI3bIBACT MOBBIICHHE olnyieHus 6omu [13].
B 3axmouenne, RMg-cTpykTypa B pOCTPOBEHTPAIFHOM MPOJIOJITOBATOM MO3TE,
OyIydn BaXKHBIM YYaCTKOM OJHAOTCHHOW OOJEBOM TOPMO3HOH CHCTEMBI,
BocnpuHUMaeT npoekuun ot PAG [6].

HecMoTpsi Ha MHTCHCUBHBIE HMCCIIEAOBAHMS IMyTeH, Mepearommx Oob,
HEJOCTAaTOYHO BHUMAHUS yAESIOCH TAKOBBIM, YUAaCTBYIOIINM B BOCIIPHATHU H
MOIYJSIIMU €€, T.€. aHTUHOLMLENTHBHBIM. HeoOxoanMma oleHKa MeXaHH3MOB
6o [4,12]. Uzyuenne coOTHOIIEHHS BO30YIUTENBbHBIX U TOPMO3HBIX CHHAI-
TUYECKHX MPOLECCOB B OTMEUEHHBIX AHTHHOLMIENTHBHBIX CTPYKTypax B
HOpME NUKTyeTCd HEeOOXOAMMOCTBIO OIEHKM MX HopakeHus B ycnoBusix Hb,
YTO B HACTOSAIIEE BPEMs BECbMA AKTyallbHO, IIOCKOJIBKY HET AOCTYIHOW Tepa-
NEBTUYECKOM CTpaTeruy Ui MOJaBICHHUS HECTEPIIUMON XpOHHYECKOH OomH, B
yactHoctd nipu BII, B kKOTOpoM €M, cpelr HEMOTOPHBIX CEHCOPHBIX OTKJIO-
HEHMH, IPUHAIIEKUT 0c000€e MecTo [12].

B HacrosmeM uccienoBaHuy NPEANpUHATO U3YUEHNE COOTHOIIECHUS BO3-
OyANUTENBHBIX M ACTPECCOPHBIX OTBETOB OJMHOYHBIX HelpoHoB RM(Q npu ctu-
myJsimud PAG, ¢ enplo OLEeHKH MEXaHU3MOB X MOPaXEHUSI HA POTEHOHOBOM
Mozenu BII u ycnemHocTy npoTeKuuy MeJIaHMHOM, B CPABHEHUU C HOPMOM.

MarepuaJj u MeTOabI

[IpoBeneHsl sneKkTpouU3HOIOTHUECKHE HccuenoBaHus Ha 10 kpwicax
muaun AnbOunao (250r): uaTakTHBIX (N=3), HAa poTeHoHOBOW Monenu bII, un-
JTYIUPOBAHHBIX YHUIIATCPAIHHBIM BBEJICHHUEM POTEHOHA W BBIJEPKAHHBIX JIO
ombiTa 4 Hep. (N=4), ¥ B yCJIOBHSAX NPOTCKIIMH MEIAHUHOM (110 7 MHBEKIUI
4epes JieHb B 03¢ 170 mr/kr) (n=3). BBeneHue poTeHOHA OCYLICCTBISUIN B yC-
JOBUSX HeMOyTanoBoro Hapkosa (40 mr/kr, B/0) u3 pacdera 12 mxr B 0,5 MK
nuMekcraa (co ckopocteio 1 mxi/muH) B “medial forebrain bundle” mo xoop-
JMHATaM crepeorakcudeckoro amiaca [11] (AP+0,2; L+1,8; DV+8 mm). Uccie-
JOBaHHE IPOBOJMIOCH B COOTBETCTBHM C NpuHIMIIAMH baszenbckoil aekna-
pauuu 1 pekomeHganusamu pykosojactea ARRIVE [7]. B crepeorakcuueckom
amnmapaTe MPOW3BOAMIIN TPEMaHANNIO Yepena OT OperMbl A0 JIAMOABI M BCKPHI-
BaJI TBEPYIO MO3TOBYIO 0005109Ky. CTEKITHHBIE MUKPODJIEKTPOMIBI C JIHaMET-
poM konumka 1-2 mxwm, 3anonaeHubiec 2M NaCl, Beogunu B RMg, cormacHo
crepeorakcuueckum koopauHaram (AP-11,6; L+2,0; DV+10,3 wmm), s
SKCTPAKJIETOYHOW PETUCTpallU CIIAaHKOBOM aKTUBHOCTH OJMHOYHBIX HEUPOHOB.
OcymectBnsun BeicokodacToTHyo crumyismuio (BUC) PAG mocpenctBoM
NPSAMOYTOJIHBIX TOJTYKOB TOKa JyuTensHOCThIo — 0,05 Mc, ammutyznoit 0,12—
0,18 MB, cuioii Toxa 0,32 MA u yactoroit 100 I'ty B Teuenue 1cek, coraacHo
crepeoTakcudeckuM koopamHatam (AP-4,92; L+2,0; DV+5,7 mm) (puc. 1).
Omneparuy OCyIeCTBISIIN Ha HAPKOTU3UPOBAHHBIX )KUBOTHBIX (ypeTaH 1,2 T/kr,
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B/0), 3a(DUKCUPOBAHHBIX B CTEPEOTAKCHYCCKOM ammapare. Takke >KHBOTHBIC
o0e3aBmwkuBanich 1% quTunuHoM (25 MI/KT, B/0) U IEpEeBOANINCH HA UCKYCCT-
BEHHOE JIBIXaHUE.

A 30Ha oTBEAEHUA B 30Ha CTUMYNALMK
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Puc. 1. Cxema skcnepumMenTa o pazapaxenuto PAG u orBenenuro uz RMg.
CrepeoTakcuieckoe H300paKeHUe MyHKTa PEruCTpalui HeHPOHHOH aKTHBHOCTH — A,
30HBI CTUMYJIALIMK — b ¥ XapakTepHOro noTeHnuana aeicreus — B, 3HaueHuii B
CPaBHCHHH C TAKOBBIMU HOPMAJIBHOTO paclpeie/ieHus Mpy ypoBHsx 3HauumoctH 0,05;
0,01 u 0,001 (1 pa3TUYHBIX MCIBITAHUI), TOKA3bIBACT, YTO B OOJIBIIMHCTBE CITy4acB
crialikvHTa HeWpoHanbHOM akTUBHOCTH npu BUC cTaTucTHUeCcKH 3HAaUMMOE U3MEHEHHE
JIOCTHTAJ0, Kak MEHUMYM, ypoBHs 0,05

AKTHBHOCTH IpOSBISIACH B Buie TeraHnmueckoi motenuuaruu (TII) u
Teranmugeckoit genpeccun (T/]) ¢ mocieayromeil mocTTeTaHNYECKON MOTeHIINA-
mueit (ITTIT) u nocrreranuyeckoi aenpeccueit (ITT]I) pa3nuyHO# TaTeHIMH,
BBIPOKEHHOCTH M JUIUTENBHOCTH. [IpoBoaMIM mporpaMMHBII MaTeMaTHYECKUH
aHaJu3 OJMHOYHON CIAaliKOBOW aKTUBHOCTU 5625 HelpoHOB. [locTcTUMybHBIE
MPOSIBJICHUST aKTUBHOCTH OIIEHWBANIM on-line permcrparmeid u mporpaMMHBIM
MaTeMaTHYECKUM aHAJIN30M, HO3BOJISIOIINM CEJICKIUIO CIIAHKOB aMIUTUTYIHON
IMCKPUMHUHALIMEH C BBIBOJIOM «PacTepoB» MEPUCTUMYIIBHOTO CIIAliKUHTa HEHpo-
HOB, IOCTPOGHHUEM THUCTOTPAaMM CyMMbI U AMarpaMM YCpeIHEHHON YacTOTHI
craiikoB (paspaborunk B.C. Kamenerkwii). [Ipon3Boaunu mamee MHOTOYpPOB-
HEBYIO CTaTUCTUYECKYI0 00paOOTKy B OTHENBHOCTH Uil Ipe- U IOCTCTH-
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MYJIBHOTO OTpe3KoB BpeMeHH W mepuona BUC. s n3bupaeMbIx cpaBHUBae-
MBIX TPYII CIIAiKMHTa HEHPOHAJIBHON aKTUBHOCTH, a TAKXKE MPOU3BOJIEHO H30-
PaHHBIX UCTIBITAHUN B OTAEIHFHOM HEHpPOHE, CTPOUIM CYMMHUPOBAaHHBIE U YCpel-
Hennsle nepuctumynbHbie (PETH Average) rucrorpaMmel # THCTOTpaMMBI dac-
tothl (Frequency Average) ¢ BEIYHCIEHHEM CPENHEM YacTOTHI CIIAMKOB. AHAjIN3
MOTYYEHHBIX AaHHBIX MPOM3BOJMIIN IO CHEUHAIBHO Pa3pabOTaHHOMY aJrOpUTMY,
00ecIeunBaroIIeMy JTOCTOBEPHOCTh MEPUCTUMYJILHBIX W3MEHEHUI MEKCIalKo-
BBIX HHTEpBaJIOB. OAHOPOAHOCTH ABYX HE3aBUCHUMBIX BEIOOPOK KOHTPOJIHPOBA-
nach t-xpurepueM CtbrogeHTa. C LEnbplo MOBBIMIEHHUS CTATUCTHYECKON AOCTO-
BEPHOCTH MEPUCTUMYJIBHBIX M3MEHEHHH MEXCHAHKOBBIX WHTEPBAJIOB HCIIOJb-
30BaJIM TAKXKe JBYXBBIOOPOUHBINH Kputepuid ManHa-Yutau Bunkokcona (Wil-
coxon-Mann-Whitney test), B kauecTBe HemapaMeTpUYECKOr0, OICHUBAIOIIETO
OJHOPOAHOCTh HE3aBUCHMBIX IBYX BBIOOpPOK. Tak Kak 4HCIIO PErHCTPUPYEMBIX
CIalKOB OBLIO OCTAaTOYHO BENHKO (IO HECKOJBKMX COTEH crmaikoB 3a 20 cek.
WHTEpBaJ Mocie JeHCTBUS CTUMYJIa), UCIIONb30BajJach Pa3HOBUIHOCTh YKa3aH-
HOTO TecTa, Z-TECT, OMPEAENIAIOMUI €ro aCHMITOTHYECKYI0 HOPMAaJbHOCTb.
VYdeT KpUTHYECKUX 3HAUCHUH B CPABHEHHMHU C TAKOBBIMH HOPMAaJIBHOT'O pacipe-
nenenus npu ypoBHsax 3Haunmoctu 0,05; 0,01 u 0,001 (m1st pa3TUUHBIX UCTIBI-
TaHUI) MOKAa3bIBaeT, YTO B OONBIIMHCTBE CIy4yaeB CIAWKUHra HEWpOHaIbHOMN
aktuBHOCcTH Tip BUC craTucTHyYecKH 3HAYNMOE W3MEHEHHE JOCTHTrallo, Kak
MuHUMYM, ypoBHs 0,05.

Pe3yabTarsl H 00CyKaCHTE

IIpousBoAMIIM 3KCTPAKIETOUHYIO PETUCTPALMIO CIAWKOBOW aKTMBHOCTH
OIMHOYHBIX HelipoHoB RM( B HOopMme (122 meiipona, n=3), Ha moxenu BII (149
HelipoHOB, N=4) 1 ¢ mpoTeKuel MmenannHoM (82 Heripona, N=3). [locpencTBom
aHaJM3a Ha OCHOBE yCpelHeHHOro koiuuectsa craiikoB (PETH), ¢ mepecuerom B
MEKMMITYJIECHBIC MHTEpBasl U 4yactoTel B I'1r (Frequency Average), O6butn 06-
HapyKEHBI CIIEIYIOIINEe U3MEHEHUSI HEUPOHATIbHON aKTUBHOCTH.

B neitiponax RMg B otBer Ha BUC PAG Teranmueckas nemnpeccus B
00eHx Moce10BaTeIbHOCTAX B HOpMeE onpeaessiiack nopsiaka 1,66- u 2,0-xpar-
HOTO 3aHWXEHHS MPECTUMYJIbHONW aKTUBHOCTH COOTBETCTBEHHO (puc. 2 A,
rpynmsl A, B). TII, conposoxnaemas IITII u [IT/l, BesBisiace B mpeaenax
1,1- u 1,14-kpaTHOTO TpEBHIMIEHUS MPECTUMYIFHOW aKTUBHOCTU (puc. 2 b,
rpynnsl A, b).

B neiiponax RMg npu BUC PAG T/] na monenu BIl onpexnensnace B
npenenax 1,8- m 2,0-kpaTHOro 3aHIKEHHS TPECTHMYJIBHON aKTUBHOCTH B
00enx IMOCIeA0BaTENILHOCTAX COOTBeTCTBEHHO (puc. 2 B, rpynmer A, b), a TII
ucuucisnace nopsaka 3,33- u 2,66-KpaTHOTO MPEBBILICHUS NPECTUMYIIBHOM
aKTUBHOCTU B 00emx mocienoBarenpHocTaX (puc. 2 I, rpynmer A, B). Uto ke
KacaeTcsl IeIPeCCOPHBIX TOCTCTUMYJIbHBIX IPOSIBICHUN aKTUBHOCTH HEHPOHOB



48

Memuuuackas Hayka Apmennn HAH PA 1. LXI Ne2 2021

cnaikn

PETH Average A

Crumynaums OtBegeHme: pynnbi: cnain PETH Average [~
(PAG) LTANTA -~ A 33uen. g Crumynauma OtsefeHue: Mpynnii:
100y RMG § 70 N1 —— & 55 mon, (PAG) i ey sulnuEes A 67 nen.
Hopma 6UR=400mG 72 100y f TN T —— B 65 von,
PoteHoH BUH=400Mc
6 54 |
A A A
4 \_'/ TN 36 e ‘\ruﬁ«fw\wﬂ/kﬂu
2 181
0
-16 -10 5 00 5 10 16 21 26 316uH 16 10 -5 00 5 10 16 21 26 316uH
cnaniku/cex Frequency Average o5 cnanku/cex Frequency Average
15 '
P 180
10} ., .
— sl L 135
5 90 i e
0 as]
62 -42 -21 00 21 42 62 83 104 125cek
cnaiku PETH Average b
Crumynsauma OTeegenme: Tpynnei: 62 -42 -21 00 21 42 62 83 104 125cek
(PAG) rvc £ T OT A 44 uen. cnaiku PETH Average []
100y LT NT4 —— B 28 en. Crumynauus QOtseneHue: pynnbi:
4 Hopma BuH=400Mc (PAG) rRMmg £TAOTA A 49 uen.
2 - Y r\l'1100 'y LTANTN — B 26 uen.
gl RUATARY T enaHuH BuH=400Mmc
4 T R Y T
0 8
-6 10 -5 00 5 10 16 21 26 316uu
40 | cnavikn/cex Frequency Average 6
4 -
o0 ) »
— . AT Y e S e
10 16 10 -5 00 5 10 16 21 26 316uH
0 crnankuw/cek Frequency Average
62 -42 -21 00 21 42 62 83 104 125cek
cnanku PETH Average B
Crumynsuma OTteegeHue: Mpynnei:
(PAG) rvc §TAOTA -~ A 12 uen.
100y tTANTN —— B 5 wuen.
16 PoTteHoH 6uH=400mc
12 o e
j 62 42 21 00 21 42 62 83 104 125cek
e Dy N S S S, cnaitku PETH Average E
0 Crumynsums OTteepeHune: [pynnei:
16 10 -5 00 5 10 16 21 26 316uH (PAG) anhines A1 ucn.
40 cnaikucek Frequency Average 100y RMG Y it — 67 wen.
: 6 MenaHuH 6uH=400 mc
30 o ;
20 : L: o ' .
10 YAV e
7 bl e A e — 0'1 g 5 o B 50 75 000
- - - X WH
62 42 -21 00 21 42 62 83 104125cek 45/ cnaiku/cek Frequency Average
10 i
54
ol

60 -40 -20 00 20 40 6.0 80 10.012.0cek

Puc. 2. Ycepennennsie nepuctumyinsneie (PETH Average) rucrorpammel n
rHUCTOrpaMMBbI 4acToThl (Frequency Average) nenpeccopHBIX, IEIPECCOPHO-
B030yuTeNnbHbIX (A, B, [, rpynnst A, B) 1 Bo30ynuTenbHbIX, BO30YAUTEIHHO-
JITIPECCOPHBIX MOCTCTUMYJIBHBIX MposiBiieHni akTuBHOCTH Heliponos PAG (b, T, E,
rpymnst A, B) mpu BUC (100 I'n, 1 cex) PAG B HopMme. (A, B), na monenn BIT (B, N nc

niporekuueit menanuaoM ([, E). st rpynn yka3aHo KOJM4YECTBO UCIIBITAHUH (HCIT.)

RMg, TO IIPpU HAJINMYUU ITOYTHU OJUHAKOBBIX 3Ha‘leHHﬁ, B CpaBHCHUU C HOpMOfI,
KOJIMYECTBO HCprOHOB Ha pOTCHOHOBOﬁ MOZJCIIN MHOTOTpaTHO YMCHBIIUIIOCH.
O‘IeBI/II[Ha 3KC€[IZTOTOKCH'—IHOCTB, COIICf/iCTB}HOHIﬂH IMOBBIMICHUIO IMMOCTCTUMYJIb-
HOM aKTUBHOCTH B 00eHX TIOCIICA0OBATCIIBHOCTAX. Takum O6p3.30M, BBISIBJICHO
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HeliponereHepatuBHoe mopaxkenne RMg. Hakonerr, B metiponax RMg mpu BUC
PAG, B ycnoBuax BozaedicTBUs MenaHuHa, T[] B o0eumx mempeccCOpHBIX
MOCJIEIOBATENILHOCTAX JOCTUrana, coorBerctBeHHo, 5,0- u 10,0-kpatHoro
3aHWKEHHsI MPECTUMYIBbHOW akTuBHOCTH (puc. 2 [, rpynmnel A, B), a TII B
COOTBETCTBYIOIUX BO30YIUTENBHBIX — HCUUCIUIACh mopsaaka 5,0- u 2,0-kpat-
HOTO IPEBBILICHUS IPECTUMYIbHON akTUBHOCTH (puc. 2 E, rpynnst A, b). UHbI-
MU clioBaMH, B HelipoHax RM( nuMen mMecTo pe3kuil cIBUT B MOCTCTUMYJIBHBIX
BO30yAUTENBHBIX TTpoBeHusx akTuBHOCTH (1,10 u 1,14 potus 3,33 u 2,66), a
MocIie BO3/IEUCTBUSI MENaHWHA JICTIPECCOPHBIE PEAKIMM Pe3KO MOBBICHIINCH B
cpaBaenuu ¢ BIT (5,0 u 10,0 mporus 1,8 u 2,0). K Tomy ke, KOIMYECTBO
3¢ EeKTOB, BOBICUYEHHBIX B ACIPECCOPHBIC PEaKIUH B YCIOBUAX NPOTEKIUH
TaKkKe 3HAYUTEIHHO MOBBICHIIOCH, TOCTUTHYB 49 u 26, 111 HEHTpaIn3auy Ta-
KOBBIX BO30YIUTEIBHBIX — 67 U 65, C €CTECTBEHHBIM YMEHBIIIEHHUEM MTOCIICTHUX
no 1 u 7. O4yeBuaeH NpoTeKTOPHBINA 3(deKkT MeraHuHa C yCHEeMHBIM NPOTH-
BOJICUCTBUEM YKCAUTOTOKCUYHOCTH.

[Ipu oLileHKe OTHOCUTENHHON CTENEHH BBIPaKEHHOCTH BBIIIEOTMEYEHHBIX
JETIPECCOPHBIX M BO3OYIAUTENBHBIX 3((PEeKTOB, Ha TIpUMeEpe TUarpaMM ycpen-
HEHHOM 4acTOTHI CIIaKOB, BHIBEJCHHBIX Ha OCHOBE PAacTepOB Mpe- U MOCTCTH-
MYJBHBIX JEHPECCOPHBIX U JIENPECCOPHO-BO30YANTEIbHBIX pa3HOHAIpaBIICH-
HBIX NPOSIBJIEHUI CIIAaiKOBON aKTUBHOCTH HEHMPOHOB B HOpME, Ha Mojenu bIl u
B YCIIOBHUSIX MPOTEKIMH, C YKa3aHHEM CpeIHUX IU(POBHIX 3HAYEHUH B peab-
HOM BpeMeHH 20 cek A0 M Iocie CTUMYJALuM, Bkiodas Bpems BUC, momny-
YeHbI 3HAUEHUs, PECTaBICHHbIE B BUIE JUCKOBBIX JTUArpamMM JUIsl HarJIsJHOTO
MIPEJICTABIICHUS CTENIEHN BBHIPAKEHHOCTH, B TOM YHCJI€ U B YaCTOTHOM OTOOpa-
xeHuH (B %) Ha puc. 4 (Ha ocHOBe puc. 2, 3), KOTOpPbIE MIPUBEIN K CIEAYIO-
meMy BbIBoAy. 3Hauenus T/ B nenpeccopHoii U ienpeccopHO-BO30y IMTEIbHOM
nocienoBaTesibHocTd M ypoBHU TI1 B BO30yaUTENbHON U BO30YAUTEIIBHO-/ICI-
peccopHoii nocnenoBareabHocTH HelipoHoB RMg na BUC PAG B HOopMme mocTh-
ramu 1,51- u 1,40-kpatHoro 3anmxenwus, 1,30- u 1,29-kpaTHOrO 3aBBIIICHHS
(puc. 3 A-T; 4 A-I') B cpaBHEHHH C NPECTUMYJIbHBIM YPOBHEM aKTHBHOCTH
COOTBETCTBEHHO.

Kak BumHO, yka3zaHHBIE 3HAUYEHHUS OTIMYAINCh HE3HAYUTEIHHO, YTO CBH-
JETebCTBYET O (pakTHUecKoM OallaHCe JeNpPEecCOPHBIX U BO30YAMTEIHHBIX
MOCTCTUMYJIBHBIX MPOSIBIIEHUI aKTUBHOCTH UCCIIEAYEMBIX HEPOHOB. 3HaUEHHS
TJl B 00eux aenpeccopHBIX MOCIENOBATENBHOCTSX u ypoBHH TII B TakoBBIX
BO30yauTenbHBIX HelipoHoB RMg Ha BUC PAG, B cpaBHeHHMH C MpecTH-
MYJIBHBIM YPOBHEM aKTHBHOCTH Ha Mojenu bll, otnryanucek nocrarouno (2,00-
nporuB 3,12- u 1,31- nporus 2,54-kparnoro) (puc. 3 /1-3; 4 A-T'), uro cBu-
JIETETBCTBYET O MPEBANTUPOBAHNU BO30YIUTEIBHBIX IIOCTCTUMYJIBHBIX MPOsBIIe-
HUAW aKTUBHOCTH Haj AemnpeccopHbIMU (Topsmka 1,56- m 2,0-kpaTHOro), 4ro
SIBIIIETCSL PE3yJbTaTOM BBIPRKEHHON 3KCAHTOTOKCHMYHOCTH. HakoHen, B Hel-
ponax RMg na BUC PAG 3nauenus T/ B genpeccopHOM W JempeccopHO-
BO30yIUTENbHONW TocienoBareabHOCTH U ypoBHH TII B BO3OyauTenbHOI u
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Puc. 3. A-I' — ructorpaMMbl CyMMBI CITAHKOB ITpe- U TIOCTCTUMYJIBHBIX TETAHHYECKUX
nenpeccopHbix nposienenni aktusroctu T IITH (A, [, 1), B couetanuu ¢
nocrreranndeckMu Bo3oyautenasueiMu — T/ TITII (B, E, K), Bo30yaurensubix — TIT
IITII (B, X, JI), compoBoxkmaembix aenpeccopusivu (T, 3, M), netiporno RMg,
Bo3BaHHBIX HAa BUC PAG B HOpMe (A-T), Ha momenn BII ([I-3) u ¢ mpoTekuueii B
peanbHOM Bpemenn 20 cex (0 u mocie crumyisinun). Pactepsl aktuBHOCTH Ha A-T" —
JIETaNBHBIN aHAIN3 TPOU3BOIFHO N30PAaHHBIX OJUHOYHBIX HEUPOHOB W3 JAHHOU
rpynmnsl. JlnarpaMMbl 9aCTOTHI CIIAHKOB, MPEJCTABICHHBIX B THCTOTPAMMAaX, C
yCcpeaHeHHBIMA 3HaueHusIMA (M) 1utst BpeMeHHbIX otpe3koB 1o (BE — before event), na
Bpemst Teranmsaiuu (TT — time tetanization) u mocne crumyssinun (PE — post event).
CrpaBa 0T quarpamMM — KOJIMYECTBO HCTIBITaHUH (1)

BO30YAUTEIHEHO-ICTIPECCOPHON TIOCTIEAOBATEILHOCTH, B CPAaBHCHHH C TPECTH-
MYJIBHBIM YPOBHEM aKTUBHOCTH Ha mojnenu bIl B ycroBusX mpoTekumuu me-
JIAHWHOM, UCUUCISLTUCH B mipenenax 4,50- u 9,91- kpatHoro 3anmkeHus u 3,94-
u 2,0-KkpaTHOTO TPEBBILICHUS MPECTUMYJIbHON akTHBHOCTH (puc. 3 U-M; 4 A-
I'). UepMu cnoBamu, B YCJIOBHSAX IPOTEKIUH, B IEMPECCOPHOM MOCIenOBa-
TenbHOCTH MMesto Mecto yBenmuenue TJI (4,50 u 9,91 nportus 2,0 u 1,31 Ha
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monemu bIT, T.e. 2,25- u 7,56-kpatHo u nipotus 1,51 u 1,40 B HOpM™E, T.e. 3,10-
u 7,08-kpaTtHo), ymMeHbleHne u yBenuuenue TII B Bo30OynuTensHOU U B BO3-
OyauTenbHO-ACTIPeCcCOpHO nmocnenoparenbHocTH (3,94 u 2,00 Ha Monenu BIT ¢
npoTekiueit npotus 3,12- u 2,54-kpatHoro Ha mozenu BI1 6e3 mpoTtekiuy, T.e
1,26- u 1,27-kpaTHO) ¥ ¢ TeHJACHIMeH mpuOmwkeHus k Hopme (3,94 u 2,00
mpotuB 1,30- u 1,28-kpatHoro). B mocneaneM ciydae He0OXOIMMO y4eCTh 3Ha-
YUTEIHHOE YMEHBIICHUE KOJUYECTBA HEHPOHOB, OTBEYAIONIUX BO30YIUTEIb-
HBIMH ITOCTCTUMYJIbHBIMU 3 dexramu (oT 44 u 28 no 1 u 7).
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Mocrer.
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1.80; 2% 22.85: 24%

(

70.34; 74%,

2.32,2%  16.83; 16%
3

(

89.08; 82%

3.01;12%

7.70; 30%

15.00; 58%
1.88; 14%

6.45,
4.00; 33%

7.50; 3% 29.40; 1%

(s

219.48; 86%

4.64; 2% 21.52; 8%

(s

226.10; 90%

Puc. 4. A-M — IpoIIeHTHOE COOTHOIIIEHHUE CTETIEHU BBHIPAXEHHOCTH (II0 yCpPEeTHEHHOM
gacrote, A-I'), nenpeccopusix (T I1T/), nenpeccopro-Bo30ymuTensubix (T IITIT),
Bo30ynurenpHbIX (TII IITIT) n Bo3OyauTensHO-aenpeccopHbix (TII IIT/T)
MOCTCTUMYJIbHBIX 3 (exToB B ouHOUHBIX Heliponax RMg npu BUC PAG, a takxe
4acTOTHI pecTuMybHOII (/1-3) 1 moctctumynbHoi (M-M) akTHBHOCTH,
IPeIIIECTBYEMBIX ¥ COIPOBOXKIAEMbIX YKa3aHHBIMH IIPOSIBICHUAMH IOCTCTUMYJIBHON
aKTHBALlUH, B HOPME, Ha pOTeHOHOBOI Mojenu bI1 u B ycrnoBusx nporexuun
MEJIaHHHOM.
O003HaYeHUs: CTEIl. BEIPAXK. — CTETIEHb BBIPAKEHHOCTH, IIPECT. — IIPECTUMYJIbHAS,
MIOCTCT. — TOCTCTUMYJIbHAS
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WnTepecHass xapTuHa Obla BBISIBIEHA IIPU aHAJIM3€ Ipe- M IIOCTCTHU-
MYJBHOH 4YacTOThl akTHBHOCTU HelipoHoB RM@ ma BUC PAG B yka3aHHBIX
9KCIIEPUMEHTANILHBIX YCIOBUSX. [IpecTuMyibHAs 4acTOTa aKTUBHOCTH, Mpel-
HIeCTBYIOMIas JCTPeccOpHBIM dddexTaM B HopMe U Ha moxaenu BI1 gocrurana
kpatHbIX 3HaueHnd 11,63; 9,03 u 28,54; 5,26 cooTBEeTCTBEHHO, a MPEAIIECT-
ByeMasi BO30yIMTEIbHBIMH MOCIENOBATENBHOCTAMU B HOPME W HAaTOJOTHH
22,85; 16,83 u 70,34; 89,08 coorBercTBeHHO (puc. 3 A-3; 4 JI-3). [Ipectumyib-
Has 4acToTa aKTHBHOCTHU B HelipoHax RMg, npeamecTByeMas nqenpeccopHbIMU
U BO30yAUTENBHBIMH IIOCIIEIOBATEILHOCTSIMHA B YCIOBUAX NMPOTEKIMH HUCUHUC-
nsmack B npezaenax 13,54; 16,66; 1,90 u 2,32 cOOTBETCTBEHHO, IO CPAaBHEHUIO
c 11,63; 9,03; 22,85; 16,83 B Hopme u 28,54; 5,26; 70,34; 89,08 B naronoruu
6e3 npotekuu (puc. 3 A-M; 4 JI-3). apiMu cioBamMH, B MATOJOTHH C IPO-
TEKLHeH NMPEecTUMYJbHasi 4acTOTa aKTUBHOCTH, NpeINIIecTByeMas Ienpeccop-
HBIMH TOCTCTHUMYJIBHBIMH 3¢ ¢eKTaMu, MOHM3WIAachk M moBbicwiach (2,11- u
3,16-KpaTHO COOTBETCTBEHHO), NPUOIM3MBIIUCH K HOPME B JEHPECCOPHOMN
nocienosatenbHoctn 13,54 mpotus 11,63 u 16,66 npotus 5,26). [Ipectumyib-
Hasg YacToTa, MPEIIIecTByeMas BO30YIUTEIbHBIMUA 3(PQdeKTaMHu, B YCIOBHUAX
MPOTEKLUH, MpeTepIiesia 3HaUnTeIbHOe CHIKEeHUE B o0oux ciyydasx (37,02- u
38,40-kpaTHO COOTBETCTBEHHO), YTO SIBHO CBUAETEILCTBYET B MOJB3Y MPOTEK-
11U, 00JIee YEM YCIEIIHO CITPABIIAEMON C DKCAUTOTOKCHUYHOCTBIO.

Uro jxe Kacaercs IOCTCTUMYJBHOHM YacTOThl AaKTUBHOCTH HEHPOHOB
RMg, To B HOpMe, Oyay4H CONPOBOXKIAEMOM ACMPECCOPHBIMU U BO30YIUTENb-
HbIMH TOCTCTUMYJIbHbIMU 3(dekramu, oHa mocrurana 7,70; 6,45; 29,40 wu
21,52, a ma momenu BIT 15,0; 4,0; 219,48 u 226,10 (puc. 3 A-3; 4 I-M). UubiMu
CJIOBaMH, IIOCTCTUMYJIbHAsI 4aCTOTa akKTUBHOCTH Ha Moenu bII, conpoBoxnae-
Masi IeIPECCOPHBIMHU peaKHsIMU, peBbicuia HopMy 2,05-KpaTHO, 1 CHU3UIIAChH
1,61-kpaTHO, 1 HAMHOTO TIpeBBICHIIACH mopsiaka 7,46- u 10,50-kparHo, compo-
BOXKJaemMasi BO30yauTenbHBIMH 3(dextamu. Takum o00pa3om, WMENO MECTO
MOIIIHOE MOBBIIIEHWE YaCTOTHl IOCTCTUMYJIBHOW aKTUBHOCTH, CBHICTENIBCT-
BYIOILAs! OISITh, KAK M B CIIydae MPECTUMYJIBHOM YacTOThI, O IPOMaJHON Kcaii-
TOTOKCHYHOCTH. HakoHel, B yCJIOBUSIX MPOTEKIUH MPOHU3ONLIO (HaKTHYECKOE
NpUONIVKEHUE JICTIPECCOPHON TMOCTCTUMYJILHOW akTuBHOCTH K Hopme (3,01
mpotuB 7,70; 1,68 npotus 6,45) u pe3koe CHIKEHHE TTOCTCTUMYJIBHON YaCTOTHI
Ha mozaenu BII, conpoBoxnaemoii Bo30ynurenbHbIMU 3 dexTamu (7,50 mpoTus
219,48 u 4,64 nporus 226,10, T.e. 29,26- u 48,73-kpaTHo), ¢ NPUOJIMIKEHUEM K
nopme 29,40 u 21,52, 4TO CBUAETENBCTBYET 00 YCHEIIHOM MTPOTEKTOPHOM 3(-
¢exre nporekuuu (puc. 3 U-M; 4 U-M).

Takum oOpa3om, Ha Mmonenu BIl BbIsgBIEHA MoOIIHAS PKCAUTOTOKCHY-
HOCTb, BeneacTBue cBepxaktuBamn NMDA u AMPA riyraMaTHBIX perenTo-
poB [9], conpoBokaaeMas psiIOM OTPULATEIBHBIX ITOCIEACTBUI B BHIE Hapy-
LICHUs] KalblueBoi Oydepusaunu, reHepaudyd CBOOOIHBIX PagUKaloB, aKTH-
BallMd MUTOXOHAPHAIBHON MpoHuIaeMoctu [15], 4To ykaseiBaeT Ha TriyOoKoe
HeHpoJereHepaTiBHOE TIOPAKCHUE BAKHOH AHTUHOIMIIENTHBHOW CTPYKTYPHI
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RMg npu BII, coneiicTByromee BOSHUKHOBEHUIO CTOMKONW XPOHUYIECKOW OOJIH.
OueBuiHA HEOOXOAUMOCTD YTIYOJICHHUS AETPECCOPHBIX U CHIKEHUS Ype3Mep-

HBIX BO30yAUTEIbHBIX 2 dekToB [1].
Ilocmynuna 26.03.21

NMintnh hwpopuwénpubiwghtt gnpo Wyniph wnhgugdui dudwiuy
wlunhynipjut htnpjupwiughtt uhttwwphly ppubnponudtpp nintnh
uph Ynphqh hwluguught ks Ynphgnid' Mupyhuntth
hhjwinmpuh nplymu’ Ukpuithing wwonuywim pul
wuydwubbpnid

L.d. Pununujui, U.Y, Mnnnujul, Z.8n1. Unkhwiyul,
U.U. Mubhbjui, U.L. Uhtwuywi, .U. Uupquyub

Nwplhtunth hhjuwinmpjui (12) dnplpmd’ Ukpubhih wqpkgnt-
prutt wuydwubbpnud, hwpopwdnpwtiught gnpy Wyniph (22L) pwpdp
hwdwhuljuinipjudp pwtdwt (FZV) dudwbwl Raphe magnus n-
nhqh (RMg) tbjpnbttpnid upml wak) ko nphypbunp hwlugqnonudibpp’
hwolh wnubny hEknpjupwtughtt mbnwthy wqnptgnipnitubph hwdk-
dunnulju gmguithoibph swihnidubph hwdwpwljwinipmniip hwdk-
dwnws wnwg dkjumthuny wuwownwywinipjut ubjpntubph wunhyne-
pjul htn: Fwugh wyn, yquonwywinipjut wuydwutbpnid qquihnpkl
wdlk] kp nphypbunp hwwugnnudubpnud ukpgpudqus wqnbgnipniuuk-
nh pwtwlp' hwutkinyg 49-h b 26-h, skqnpuguh wyn gpgndwt ywwnwu-
huwmtiubpp skqnpuigunng wqpbkgmipnitubph hwdwp® 67 b 65, Ykpoht-
ubphu phujut tJuquudp dhtish 1 1 7:

Ujunthbnlb quonywinipjut guydwbtbpnid wnknh &b niubkgl
nkinwihl wnnkigdwt wiynd b wykjugmu qpgonn b qpgonn-nhug-
phunp hwgnpuljuinipudp” inpuwght Uninkiwym dhinnidny: Ujuugh-
uny, wluhwjywn £ dbjuthth ywownwwuhy mqpkgnipmniup, npp hwennnt-
pjudp skgqnpuginid E Epuwjnnunpuhynipiniup: Uju wdjujutpp hwu-
nwwnyb] ki twlb RMg ubjpnuubkph wjnhynipjut twpw- b hbnjupw-
twyhtt hwfwhwjuwinipyut quuhwndwt dujuppulnid: Ukjuuhtng
wyuonyuwinipyudp MZ2-h dnphinmd winhympjut twhwjpwiwht
hwdwhiwlwtnipniup, nphtt btwpnppmd Eht phwypbunp htwnjupw-
Lught Eptlntbpp, iuqh b wdk) b dnnbbwng inpuwghb:

NMuwownyuinipjut Wyuydwbbbpnid twpwpwiuhtt hwdwhiw-
Juwunipjniup, npht twhunpnmd ki hbnppwbwht gqpgonn hwjwugqnnud-
ubkpp, qquhnptt wqk) k hsth wthwyunnptt Juynud £ gquonuw-
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unipjult oqunpl,, nph punphhy UkS hwonnnipjudp hwnpwhwpynid k
Epuwjinnuinpuhlnipeniip:

bty Jipwpbpnud £ wuwonyuinmipyut yuydwhubpnid wljnhynt-
pjul hEnpjupwtwghtt hwdwpwlwunipjutp, nhypbunp hbnppwtwht
wlnphympiniup thwunnwgh dnnbind £ tnpdugh, b N2 dnpbnud
nhuynud £ hbnjupwtwhtt hwdwhiwljuinipyut jupny tdugnid, npt
ninklgynud £ qpgenn wmqnbgmpjudp dnnbiungd inpuwghb:

Uj Ytpy wuws, ypohtiu inyuybu mywugnignid k dkjmthtth wp-
pnibuyin quonyuwiwljub wqnpkgnipniup, npp phdwuynd E htwn-
hupwiuwghtt wnhynipjutt hwfwpwlwunipjut hqnp wdht, npp, hus-
whu b twpwppwiuht hwdwpwjuinput ghypnud, Jiumnd k
huljujulwt Epuwjnnunpuhlnipjutt dwuht, nptt wipuntuwhbihnpbu
ninklgnud E ubjpnplighubpughwyht:

Synaptic Poststimulus Activity Manifestations in Antinociceptive
Nucleus Raphe Magnus under Activation by Periaqueductal Gray
Matter on the Model of Parkinson ‘s Disease in Condition of
Melanin Protection

L.J. Tadevosyan, M.V. Poghosyan, H.Y. Stepanyan, M.A. Danielyan,
A.L. Minasyan, J.S. Sarkissian

Dramatically increased depressor reactions are shown in neurons of RMg
at PAG HFS in the model of Parkinson disease (PD) in condition of melanin
protection, taking into account multiple measurements of indicators of the
comparative poststimulus tetanic effects, compared with the same without
protection. Besides, the quantity of effects, that were involved in depressor
reaction, were also significantly increased and reached 49 and 26 under
protection; 67 and 65 - within neutralization of such excitatory, with natural
decrease of latter to 1 and 7.

Further, in cases with protection, the decrease and increase of tetanic
potentiation in excitatory and excitatory — depressor sequence has been revealed
that was trending to the norm. Thus, the protector effect of melanin with
successful neutralization of excitotoxicity is obvious. The data has been
confirmed also at the valuation level of pre- and poststimulus frequency of the
Raphe magnus nucleus (RMg) neurons’ activity. On the model of PD with
protection by melanin, the prestimulus frequency of activity, preceded by
depressor poststimulus effects, has decreased and increased, approaching to
norm. In cases with protection, the prestimulus frequency, preceded by
poststimulus excitatory reaction, has undergone a significant decline, that
clearly testifies on behalf of protection that is more than successfully coping
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with excitotoxicity. As for poststimulus frequency of activity, in cases with
protection, there was an actual approach to norm, and sharp decline of
postsimulus frequency on the model of PD, followed by excitatory effect, with
approach to norm.

In other words, the latter also claim a successful protector effect of

melanin, coping with the powerful increase in the frequency of the poststimulus
activity, that, as in the case of prestimulus frequency, testifies on inormous
excitotoxicity, inevitably accompanying the neurodgeneration.
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Structure of Epidemiological Surveillance System
of Shigellosis in Armenia
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Introduction

Public health surveillance is the ongoing, systematic collection, analysis,
interpretation, and dissemination of data regarding a health-related event for use
in public health action to reduce morbidity and mortality and to improve health
[1,8,9]. Public health surveillance activities are generally authorized by
legislators and carried out by public health officials. Public health surveillance
systems have been developed to address a range of public health needs. In
addition, public health information systems have been defined to include a
variety of data sources essential to public health action and are often used for
surveillance [10].

In United States of America National Shigella surveillance data are
collected through passive surveillance of laboratory-confirmed human Shigella
infections. Clinical diagnostic laboratories submit Shigella isolates to state and
territorial public health laboratories, where they are confirmed, speciated, and
subtyped. Unusual or untypable isolates are forwarded to the National Shigella
Reference Laboratory in the Enteric Diseases Laboratory Branch (EDLB) at the
Centers for Disease Control and Prevention (CDC); results are reported back to
public health laboratories. State and territorial public health laboratories report
Shigella infections electronically to CDC through a variety of mechanisms.
Data are collected into the Laboratory-based Enteric Disease Surveillance
(LEDS) system. The Division of Foodborne, Waterborne, and Environmental
Diseases (DFWED) in the National Center for Emerging and Zoonotic
Infectious Diseases maintains national Shigella surveillance in LEDS. The
annual summaries of these data are the national source of species and subtype
information for Shigella [11].
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Surveillance of shigellosis started as part of the Enteric Diseases Surveil-
lance System in 1992 in Armenia. Over the years the shigellosis surveillance
has experienced a number of structural changes calling for a description of its
current capacity.

The aim of the study is to describe the epidemiological surveillance
system of shigellosis in Armenia, particularly its structure and ease of operation.

Material and Methods

The legal framework governing the epidemiological surveillance of
shigellosis has been studied, as well as type of data necessary to establish the
occurrence of the health-related event, type of other data on cases, organizations
involved in receiving case reports, methods of collecting the data and types of
reporting sources.

Results and Discussions

The epidemiological surveillance of shigellosis is carried out by the
National Center of Disease Control and Prevention (NCDC) of the Ministry of
Health of Armenia, as well as by all stakeholders [2]. The NCDC consist of
central apparatus (national level), Reference Laboratory Center and 11 branches
at marz level, i.e. one branch in each marz [12].

In Armenia, shigellosis is subject to passive comprehensive population-
based surveillance at the both marz and national levels [2]. When 3 cases (in
rural areas, 5 in urban areas) epidemiologically linked are detected, an active
epidemiological investigation is initiated [6].

To provide administrative statistical reporting of infectious diseases,
shigellosis is subject to state statistics and reporting on the basis of the
«Procedure for state statistics and reporting of infectious diseases» [4].

All health care providers, including emergency medical services, should
urgently report any suspected shigellosis case to the NCDC, via Electronic
Integrated Disease Surveillance System (EIDSS) or paper-fond, by sending an
“urgent report” card in accordance with the emergency communication format
approved by the order of the Minister of Health [3]. The “urgent report” card
includes demographic and clinical data of patients. The shigellosis case
definition is established by the joint decree of the Minister of Health, Minister
of Emergency Situations, Minister of Agriculture, Minister of Nature Protection
and Chairman of State Nuclear Security Committee as follows:

» Suspected - a case corresponding to clinical description

» Probable - which is epidemiologically linked to a confirmed case

» Confirmed - laboratory confirmed case [7].

As soon as urgent report is received, NCDC branch epidemiologist that
conducts investigation:
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1. Contacts the patient (even if pre-diagnosed, no matter inpatient or
outpatient) by phone or directly, to find out the place, time, causes, as
well as type and quality of specimen taken for laboratory examination,

2. Contacts healthcare provider and relatives of the patient, in case other
data needed,

3. Discusses clinical description of the patient, course and possible
outcome, acquires the history of the disease with the treating doctor,
collects anamnesis of the patient.

Based on the obtained data a decision is made whether to carry out
further investigation to understand mode of transmission, origin, source, foci
borders, cause-and-effect link, as well as to find contacts. Of note, an
epidemiological investigation is compulsory at foci when:

1. The patient attends kindergarten

2. The patient is a child under 2 years old

3. The occupational activity of the identified patient or co-living is related
to the of food and water production, preservation, transportation and
sale processes, children upbringing and education, public utilities and
household services. All the foci with 2 or more cases (recorded at the
same time or repeated cases) are also subject to epidemiological
surveillance.

Epidemiological investigation includes foci screening, information
gathering through interviews with patients and contacts, document review, and
laboratory investigation. Preliminary and final epidemiologic diagnosis is made
during the investigation, based on which the localization and elimination mea-
sures of the foci are developed. The type and volume of laboratory investigation
needed in the foci is determined by the epidemiologist conducting the inves-
tigation based on the situation and requirements set out in the legal acts (see
Figure).

Intestinal Infectious Disease Foci

1 1
Laboratory ) ) o Laboratory
investigation of Environmental laboratory investigation investigation of
patients 1. Drinking water investigation confacts

2. Food investigation
3. Disinfection quality control
4. Lavage investigation
5. Soil microbiological investigation

Fig. The type of laboratory investigation in the foci

Patients’ laboratory tests are carried out by the healthcare provider (or by
NCDC if there is no laboratory available), and environmental and contacts’
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laboratory investigations — by NCDC. In NCDC, classical microbiology and
PCR are used to detect shigella from environmental and biomass samples [5].

If 3 cases epidemiologically linked in rural areas or 5 in urban areas are
detected, the NCDC branch (marz level) urgently report the cases to the national
level as a suspicion of an outbreak. At regional or national levels, rapid res-
ponse is implemented through rapid response teams in accordance with the
requirements of applicable legal acts, and on the basis of the outbreak speci-
ficity and recognized “Public Health Emergency of International Concern”, the
information shall be submitted to the World Health Organization within the fra-
mework of the implementation of the International Health Regulations. Ministry
of Health and NCDC cooperates with all stakeholder agencies when both sepa-
rate cases and outbreaks are recorded [6].

All collected information is analyzed at the marz and national levels on a
monthly, quarterly, semi-annual and annual basis. Based on the results, analyzes
and reports on sanitary-epidemic situation of the republic are compiled, which
are presented to all stakeholders as well as published on the official websites
(www.moh.am, www.ncdc.am, www.nih.am, www.armstat.am and etc.).

Precisely, information about cases of shigellosis is used for the
purpose of:

>  Epidemiological observation: continuous and systematic collection,
analysis, assessment, mapping, forecasting of data on shigellosis and
the reasons and conditions for its dissemination,

»  Planning, organizing, implementing and evaluation comprehensive
measures to prevention, reduction the spread or exclusion of
shigellosis,

» Developing recommendations for ensuring the sanitary and epide-
miological safety of the population, the prevention of shigellosis in
"real time",

»  Providing administrative statistical reporting,

» Coordinating population health information and ensuring data on
shigellosis,

» Conducting applied-scientific research,

» Developing and implement targeted shigella control and prevention
programs,

» Monitoring and evaluation the public health, as well as to risk ma-
nagement, evaluation and mitigation [3].

Medical professionals maintain confidentiality of case and personal
information according to Armenia Law on «Personal Data Protection» and
NCDC specialists in accordance with the Armenia Law on «Personal Data
Protection» and 1SO 27001 standard.

The epidemiological surveillance system of shigellosis is simple. Since
the standard case definitions and standard reporting forms have been establis-
hed, the cases of shigellosis are reported with «urgent report» cards, which
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include demographic and clinical data. The reporting units are well defined as
all healthcare providers and they should share the information about cases with
NCDC. Healthcare workers immediately report any suspected case, and also
update regularly as more information like lab results is available, by sending an
“urgent report” card via Electronic Integrated Disease Surveillance System
(EIDSS) or paper-based. According to obtained data a decision to carry out
investigation in the foci is made. The epidemiological investigation in the foci is
carried out by epidemiologists of branches of NCDC. All collected information
on cases is recorded and analyzed at marz and national levels on a monthly,
quarterly, semi-annual and annual basis. Findings are disseminated among all
stakeholders through official reporting forms, as well as specific analyses and
reports on sanitary-epidemic situation, and also published on the official MoH
websites.

Accepted 18.03.21

CTpyKTypa cucTeMbl 3HAEMHOJIOTHYECKOr0 HAA30Pa
3a IUTreJJ1e30M B ApMEHHH

A.P.ITanosin, A.B.Bausin, I'.I'.'Mesuk-AHapeacsi,
JL.M.ABeTtucsin, H.I'.bakyHig

[IpencraBieHbl pe3ynbTaThl U3YYEHHUS CHUCTEMBI SIHIEMHOIOTHIECKOTO
Haj30pa 3a murenne3oM B Apmenuu. [IpoBeseH aHanu3 NpaBOBOIO IMOJIS, B
TOM UYHCJIC HCCIICJOBAaH BHJ JIAHHBIX, HEOOXOIUMBIX ISl XapaKTEPUCTHUKU
crydass Oome3Hu. M3ydeHBl Takke METOAsl cOopa JaHHBIX M CIIOCOOBI WX
Mepeavn.

Zuyuunnwiinid ohglingh hudwdwpujuwpwbwljuw hujnympjut
hudwljupgh Jupnigdwusdpnp

U.E NMuynyui, U9 Juiyul, G.9. Uk hp-Unpptuuyw,
L.U.Udtnhyub, UL.G.Fulniig

Lkpjuyuguws ki Zujuunwiunid shqljngh hwmdwdwpujupwiw-
jwt hulnpnipjutt hwdwlupgh ntuntdbwuhpnipjut wpnyniupubpp:
Ppwluiugyl) k22 opkunpuljui nguownh Yhpnisnipinil, wyy pynid’
niuntdtwuhpyt) B wndjujubph mbuwyp, hist wihpwdtyn b phuyph
punpnodwtt hwdwp: Qrunidbwuhpydl] Eb bwb wdjujubph hwjwpw-
gpUwt dkpnnutpp b hwnnppdwt Enuwbwyubkpp:
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Introduction

Shigellosis is a diarrheal disease caused by a group of bacteria called
Shigella with four main species: Shigella sonnei, Shigella flexneri, Shigella
boydii and Shigella dysenteriae.

Worldwide, Shigella is estimated to cause 80-165 million cases of
disease and 600000 deaths annually; 20-119 million illnesses and 6,900-30,000
deaths of those are attributed to foodborne transmission. Shigella spp. is
endemic in temperate and tropical climates. Transmission of Shigella spp. is
most likely when hygiene and sanitation are insufficient. Shigellosis is caused
predominantly by S. sonnei in industrialized countries, whereas S. flexneri
prevails in the developing countries. Infections caused by S. boydii and S.
dysenteriae are less common globally but can make up a substantial proportion
of Shigella spp. isolated in sub-Saharan Africa and South Asia.

IlIness typically begins 1-2 days after exposure with symptoms lasting 5—
7 days. Disease severity varies according to species: serotype S. dysenteriae
serotype 1 (Sdl) is the agent of epidemic dysentery, whereas S. sonnei
commonly causes milder, nondysenteric diarrheal illness. However, Shigella of
any species can cause severe illness among people with compromised immune
systems. Shigellosis is characterized by watery, bloody, or mucoid diarrhea;
fever; stomach cramps; and nausea. Occasionally, patients experience vomiting,
seizures (young children), or post infectious manifestations, including reactive
arthritis, glomerulonephritis, and intestinal perforation. Hemolytic uremic
syndrome can occur after infection with Shiga toxin—producing strains,
particularly Sd1 [1].

The aim of the study is to explore the prevalence of shigellosis cases
registered in Armenia in 2016-2019.
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Material and Methods

A descriptive analysis, including mapping of shigellosis cases registered
in Armenia during 2016-2019 was carried out. Data were collected from the
monthly and annual epidemiological reports of the National Center of Disease
Control and Prevention. The data were analyzed by time, place, person.
Analysis and mapping performed using Microsoft Excel.

Results and Discussion

During 2016-2019 in Armenia, 2934 cases of shigellosis have been
registered, of which 2345 were among children from 0 to 18 years old. Trend
over the 2016-2019 years in Armenia is depicted in Table 1. The highest
notification rate was noted in children: those under 18 years of age represent
80% of all cases.

Table 1
Reported cases of shigellosis and incidence rates per 100 000 population and among
those aged 18 years or below in Armenia, 2016-2019

Year Number of Incidence Number of Incidence (age
Cases cases (age 0-18 0-18 years)
years)

2016 728 244 587 76.4
2017 682 23 563 73.4
2018 1102 37.2 905 118.3
2019 422 14.3 290 37.9
Total 2934 - 2345 -

In 2019, Shigella sonnei accounted for 28% of the infections, followed by
Shigella flexneri (21%) in Armenia (see Table 2). In other countries, long-
lasting outbreaks of Shigella sonnei infection were reported in day-care centers
and occasional food-borne outbreaks by Shigella flexneri, also reported among
men who have had sex with men.

Table 2
Proportion of shigellosa serogroups in Armenia in 2019
Type Number of Cases Proportion
Unspecified shigellosis 186 44%
Shigella Sonnei 118 28%
Shigella Flexneri 88 20.9%
Other shigellosis 29 6.9%
Shigella Dysenteriae 1 0.2%
Shigella Boydii 0 0%
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Regarding the age distribution of shigellosis cases 2016-2019, 569
(19.4%) cases were reported among toddlers from 0 to 2 years old, 952 (32.4%)
cases in the age group 3 to 6 years old, 824 (28.1%) cases in the age group from
7 to 18 years and 589 (20.1%) cases in the age group >18 years old (see Graph
1). Of interest, the relative proportion of affected adults has lately increased: in
2019, one out of three cases was over 18 years.
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Graph 1. Proportion of confirmed shigellosis cases reported by age group,
Armenia, 2016-2019

When considering the sex distribution, shigellosis incidence is slightly
higher among men, with 48.6% (1426) of shigellosis cases being females (see
Graph 2). In 2019 an increase in the number of male cases is noted compared to
previous years.
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Graph 2. Proportion of confirmed shigellosis cases among females and males,
Armenia, 2016-2019
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In Armenia shigellosis occurs predominantly in urban areas: during
2016-2019, only 944 (32.2%) of shigellosis cases resided in rural areas (see

Graph 3).
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Graph 3. Confirmed shigellosis cases reported in rural and urban areas,
Armenia, 2016-2019

Still, shigellosis is ubiquitous in Armenia, with cases in the capital Yere-
van and in every “marz” (administrative regions). Distribution of confirmed
shigellosis cases per 100 000 population by marz/region and by year 2016-2019
is presented below in Figure.

Tovan, 33 16

2016 2017
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Fig. Distribution of confirmed shigellosis cases per 100 000 population by marz/region
and by year 2016-2019 Armenia.

Shigellosis in Armenia seems to follow a seasonal pattern, with peaks in
late summer around September, as depicted in graph 4. However, in 2016 and
2019, the highest number of cases occurred around March. For the period 2016-
2019, no clear trend can be detected in the annual number of reported
shigellosis cases.

200
180
160
140
120
100

60
40
20

- A - A - A - A
F E 32 f s g f EEEF Ly EREE 8B E R E BB
2 5 2 = ¢ ¢ 2 8B 2= ¢ ¢ 28 2 = ¢ g 3 8 2 - £ ¢
5 = g o & =2 g § & = T & &5 = 5 5
- =2 xS = > S =2 > 5 =2 >
o o == == o o
LG%Z LU%Z LU%Z LO%Z
2016 2017 2018 2019

Graph 4. Distribution of confirmed shigellosis cases by months,
Armenia, 2016-2019

In recent years, no fatalities from shigellosis have been recorded in
Armenia.

In Armenia no reported shigellosis cases associated with foreign travel.

In 2016-2019, 10 outbreaks of shigellosis to a total of 329 cases (11% out
of the 2934 cases) were recorded in 6 marzes of Armenia (see Table 3).
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Table 3
Detected shigellosis outbreaks and source, Armenia, 2016-2019
N Place Number of Source Additional information
cases
2016 (41/728=5.6%)
1 Tavush 21 Foodborne Food production
2 Kotayk 20 Foodborne Food contamination at

kindergarten among pupils

2017(128/682=18.8%)

1 Syunik 35 Waterborne Contaminated drinking
water in the village

2 Syunik 48 Foodborne Food pollution at school

among 6-10 years old
pupils
3 Lori 37 Waterborne Drinking water pollution
in the village
4 Lori 8 Foodborne Food pollution at

kindergarten among pupils

2018 (47/1102=4.3%)

1 Yerevan 33 Foodborne Food pollution at
kindergarten among pupils
2 Gegharkunik 14 Waterborne Drinking water pollution
in the village
2019 (113/422=26.8%)
1 Tavush 80 Waterborne Drinking water
contamination in the
village
2 Yerevan 33 Foodborne Food contamination at

Mental Health Center

While shigellosis is a relatively uncommon disease in the EU/EEA, it
remains of concern in Armenia with an over ten-fold higher morbidity. In 2016,
728 shigella confirmed cases were reported in Armenia with an incidence rate
of 24.4 cases per 100 000 population, whereas the 29 EU/EEA countries
reported 5 631 with an overall notification rate of 1.5 cases [2]. The highest
notification rate was noted in children: those under 18 years of age. Shigellosis
incidence is slightly higher among men with 1426 of shigellosis and in 2019 an
increase in the number of male cases is noted compared to previous years.
Shigellosis in Armenia seems to follow a seasonal pattern, with peaks in late
summer around September, and in 2016 and 2019, the highest number of cases
occurred around March. For the period 2016-2019, no clear trend can be
detected in the annual number of reported shigellosis cases.

Accepted 18.03.21
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JecKpUNTHBHBIN aHAJIH3 CJIy4YaeB HIUTre1e3a,
3aperucTpupoBaHHbIX B ApMennu B 2016-2019rr.

A.P.ITanosin

IIpencraBnensl pe3yabTaThl HM3YUYEHUS PACIPOCTPAHCHHOCTH CIIy9acB
LIMresie3a, 3aperucTpupoBadieix B Apmenuu B 2016-2019rr. IIpoBenen aeck-
PUNTHBHBIN aHANW3 CIIy4aeB IIUTeIUIe3a, BKIOYas Kaprorpaduposanue. Ciy-
Jay muresuie3a MnmpoaHaldu3upoOBaHbI IO roaaM, MecsalaM, TUITY HACCIICHHOTO
MTyHKTa, BO3PACTy, MOy, a TaKXkKe CepOoTHITy Bo30yanuTens. OnucaHbl BCIIBIIIKH
muresiesa, 3apeructpupoannsie B 2016-2019rr.

2016-2019 pywlwmuutph pipwugpnid Zujuuwnwinid
wpdwbugpyws ohqhingh nkwpkph nhuphuynp] Jipmsdmpeni

U. > NMunygnyuit

Lhkpjuyugus tu 2016-2019 pywluiubph pupwugpnid Zwjwu-
nwinid wpdwbwgpyus ohghingh nbwpbkph nwpwsjuénipjut ni-
untdtwuhpnipjut wpnyniupubpp: Ppujutwgyt) k ohqbingh ntwpknph
upugpuljwb Jhpymsnipynil, wyn pynd pupunbkqugpnud: Thgkingh
nbwptpp Ybpnusyt) ki pun wpdwbwgpdwt wnwphubph, wdhutbph,
puwjuyuyph whwh, wmwphph, ubkrh, hsybu twb hwpnigsh 2dwwnk-
uwlh: Ljwpwugpdus tu 2016-2019 pywlububph puipwugpnid wpdwbw-

qnyuwsd phqbingh ppuynudubpp:
References

1. https://lwwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/shigel-
losis

2. European Centre for Disease Prevention and Control. Shigellosis. In: ECDC. Annual
epidemiological report for 2016. Stockholm: ECDC, 2018.


https://wwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/shigellosis
https://wwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/shigellosis

Meaunuackas nayka Apmennn HAH PA 1. LXI Ne2 2021 69

VJIK 614 (479.25)

Ouenka cojep:kaHus COJIU B XJieOe, MoTpedIseMoM
B ApMeHUH

I'.I.Acnansn, I.M.Anapeacsn, H.J[. XauaTpsin

Hayuonanouwtiit uncmumym 3opasooxpanenus um. C.Agoanbexsna,
Munucmepcmeo 30pasooxpanenusn Pecnyoiuxu Apmenus
0051, Epesan, np. Komumaca, 49/4

Kniouesvle cnoga: KpoBsiHOE NaBIEHUE, CEPIAEYHO-COCYIHMCTHIE 3a00JICBAHUS
(CC3), x1m1eb, conb, copepxanue, moTpedieHue

BBenenue

3a nocnenHue 2-3 NecSITUISTHS HAKOIUIEH OOJBINON 00beM (pakTHIeCKuX
JaHHBIX ¥ OMYyOJIMKOBAaH Ps KPYNMHBIX 0030pOB, MOJAEPKUBAIONINX KOHIIETI-
M0 0 TOM, 4TO H30bITouHOEe moTpedienue comun (NaCl) criocobeTByeT moBbI-
LICHUIO KPOBSIHOTO JABJICHUS M PAa3BUTUIO CEPAEYHO-COCYIUCTBIX 3aboiieBa-
uuit (CC3), a cokpaiieHue ee MOTPEONCHUS] MOXET 3HAYUTENLHO CHHU3UTH
KpPOBSIHOE JIaBJICHHE U, TEM CaMbIM, CHU3UTh PUCK Pa3BUTHsI aCCOLMUPOBAHHBIX
CC3 [1, 3, 4, 6, 8-14, 16, 29]. Ha 66-it ceccun BecemupHoii accambiien 31pa-
BooxpaHeHust (2013 r.) NPUHATO €IUHOITIACHOE ITOCTAHOBJIEHHE TOCYNApCTB-
ynieHoB BO3 00 OTHOCHTENBFHOM COKpAIIeHUH CPEAHEro MOTpeOsIeHus Hacene-
HueM cou/Hatpus Ha 30% k 2025 roay [20, 31].

IIporpaMMBI TIO COKpAIeHUIO MOTPEOJICHHUS COMU  pa3paboTaHbl |
BHEJPEHbI BO MHOTHX cTpaHax mupa [12, 19, 22-26]. BaxHeimmM narom B ux
pa3paboTKe SIBISIETCS ONpENeNeHHE TEKYLIEro YPOBHsS MOTPEOJICHHS CONMU M
YCTaHOBJICHHE TJIABHBIX €€ MCTOYHHWKOB B panuone nurtanus [8, 12, 27, 32]. B
X0JIe MCCIIeZIOBaHUs (paKTOPOB prucka HemH(peKIMOHHBIX 3aboneBanmii (HN3) B
Apmenuu, npoeaeHHoM ¢ npumeHenuemM STEPS meromonorum BO3, moka-
3aHO, YTO B3pOCioe HaceJeHue crpansl (18-69 ner) motpeduser B cpentem 9,8 r
COJIK B JIcHb [17], 4TO mOYTH BIBOE MPEBBILIAET pekoMeHayeMbiii BO3 ypoBeHb
— 5 r/nens [14, 28, 31]. B cTpaHe MPHHST Psi CTPATErHYECKHUX TOKYMEHTOB',
IPeoyCMaTpPUBAIOIINX OCYILECTBJICHHE OCHOBHBIX BMEIIATENLCTB AJISI MPOQU-

! Tporokonsmsie mocranoBnenus npasurenscrea PA N 3 or 29.01.2010 r., N 11 or 24.03.2011
r., N 50 or 27.11.2014 r., N 4 or 04.02.2016 r. (cM. Ha BeO-caiiTe mpaBuTeIbCTBa PA
arils.am).
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naktukn HHW3 [30], Ho HM ofHa u3 mporpaMM HE COAEPKUT IEHCTBHM,
HaIpPaBIICHHBIX HA COKpAIleHHE MOTpeOJIeHUs] cou. MakcuMaabHOe 3HAaYCHHE
CPEIHECYTOYHOI'0 TMOTPEOJIEHUSI COJM B CTpPaHe HE yCTaHOBICHO. CHCTEMBI
SIHUIHAA30pa 10 MOHUTOPHHIY M OIICHKE 0COOCHHOCTEH MOTPEOJICHUS CONU U
OTIpE/ICTICHUI0 OCHOBHBIX €€ HWCTOYHHKOB B paIlMOHE IWTaHUs JIOAEH He
CYIIIECTBYET; OTCYTCTBYET PETyJisipHas MHOpManus 00 ypOBHIX COAEpIKAHUS
COJIM B OCHOBHBIX COJIECOACPIKALIUX MPOAYKTaX.

B OosblMHCTBE CTpaH MHpa XJieO SBIAETCS OCHOBHBIM IPOIYKTOM
nutanus (auwen. staple food) v, OMHOBpEMEHHO, TJIABHBIM MCTOYHUKOM COJIH B
paumone [2, 5, 7, 18, 19, 22]. Ha npumepe 23 crpaH u3 pa3Hbix yacteii EBpors
MOKa3aHo, YTO MoTpedscHue Xaeda Ha AyIly HACEICHUS B PETHOHE COCTaBJISICT
B cpenneM 170 r/nens [19]. oBOIBHO BBICOKO CyTOYHOE MOTpedieHue xieba B
Typuun — 411 1/1eHb, 3a KoTOpO# crneayroT bonrapus n Kump ¢ mokazarensmu
COOTBETCTBEHHO 266 1 203 T1/meHb; OTHOCHUTENBHO Mallo XJeba MOTpedsIoT B
Coenunennom Koponescte, CnoBennn, Utanuu, ABctpun, Mcmanun, benb-
run, lBetinapun u ®paunuu — 101, 107, 121, 126, 126, 129, 132 u 137 r/neus.
B ocrampHBIX 12 cTpaHaxX 3TOT ITOKa3aTellb HAXOAWTCA B mpeaenax 142-192
r/menb. [loTpediaenue xnedba B Apmenun cocraiset 295 r/nens [21], uro 3Ha-
YUTEIHHO TPEBBINIACT YPOBHU MOTPEOJICHUS JAaHHOTO MPOIYKTa B OOJIBIIUHCT-
Be cTpaH EBporefickoro pernona u o4eHb OJIM3KO K YPOBHIO €ro MOTpeOsIeHuUs
(oxos0 300 r/neHb) B ctpanax Cpen3eMHOMOPCKOTO peruona [2].

B EBponelickoM permoHe JOOCTUTHYT 3HAUUTENIBHBIA HPOrpPeECC B
COKpaIlleHUH TOTpeOieHus: coiu HaceneHueM [23, 24]: ecrecTBeHHO, XjeO B
LIEHTPE HAIMOHAJIBHBIX CTPATErMil, TaK KaK 3TOT OCHOBHOW MPOAYKT IIO
CPaBHEHUIO C JIPYTHMH MPOMBIIUIEHHO-00paO0TaHHBIME MTPOAYKTaMU TUTAHUS
(TTIOITIT) obecneunBaer HambousbInyto gomo conmu — 20-25% [5, 19, 23]. B
Coennnennom KoponeBctBe conmepskanue conu B xyebe B mepuon ¢ 2001 mo
2011 rr. camsmmock Ha 20% (¢ 1,23 mo 0,98 1/100 r xme6a) [10], HO, BMecTe ¢
TeM, xJe0 ocTaeTcs KPYMHEHITUM MCTOYHUKOM COJIM B paIllioHe, oOecrieunBast
noutu 1/5 (18%) morpebienus conu, nocrynaromeil Toasko u3 ITOIII (t.e.
18% u3 75% obuiero notpebiienusi conu B jaeHb B cocrase [TOIII) [7]. B
JPYTUX CTpaHax OT OOINEro MOTPeOJICHHs COJM HaceJICHHWEM Ha JIONIo XJyeha
npuxoautcs: B Upnanmum — 25,9%; Typuun — 25,5%; bensrun — 24,8%;
Opannun — 24,2% u WUcnannu —19,1% [19]. Xi1e6 Takke sSBISCTCS BELYIMM
MTOCTaBILIMKOM COJIM B TaKUX CTpaHax, kak Hosas 3enannus (26%) u ABctpanus
(=20%) [7]. Ha npumepe 8 crpan Cpean3eMHOMOPCKOTO PErHOHa IMOKa3aHo,
YTO CpelHee CoJepkaHue coiu B xiebe Uit BceX (M3YYEHHBIX) CTpaH CcoC-
taBnset 0,76 1/100 r; mo crpaHam 3TOT nokasareinb koneonercs ot 0,43 /100 T
B Mopaanuu no 1,24 r/100 r B Tynuce: gois xjieba B CYyTOUHOM MOTPEOICHUN
CONM B CTpaHax TakXKe 3HAYUTENbHO paznmuuaercs: oT 1,3 r (12,5%) B Hop-
nannu 10 3,7 t (33,5%) B Tynuce [2]. B3pocibie sxutenu Kyseiita notpedmstor
B cpemHeM mopsiaka 12-15 r conu B JeHb, YTO CYUTACTCS OJHOW W3 MPUYHH
BBICOKOM pacHpoCTpaHEHHOCTH TMIIEPTOHMM B cTpaHe. [[ns pemieHust 3Toi
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poOJIeMbl OpTraHbl 3PaBOOXPAHEHUSI CTPAHBI NPEANPUHAMAIOT PEIIUTEIbHBIE
MEpBI 110 CHIDKCHUIO COZICPYKAHUSI COJIM B XJieOe — BEAyIEeM HCTOYHHUKE COJH B
panuone nutanus Hacenenus (onbIT Kyselta nepenumarotr Karap u baxpeiin)
[15]. B menom, xied TOBCIOLY SIBISETCS OJHUM K3 KIIFOYEBBIX OOBEKTOB
OOIIECTBEHHOTO 3/PaBOOXPAHEHUS TPH pa3pabOTKe M BBIMOJHEHUH MOTUTHKH
COKpallleHHusl MOTpeOsieHus coilu B KadecTBe 3(dexkTuBHONH Mepwl mpodu-
naktukn CC3 u apyrux HU3 [2, 3, 5, 7, 10, 19]. Tlo ApMeHuH, aHATOTHYHON
WHpOpMAIUK, BKJIIOYas JaHHBIE O COJACPKAaHHM COJH B XJiiebe M O BKIAJC
JTaHHOTO OCHOBHOTO MPOJYKTa B CyTOYHOE MOTPEOIeHUE CONN, He 0OHAPYKEHO.

Hacrosiiiee OpHEHTHPOBOYHOE HCCIEIOBAHUE IPOBEACHO C LENBIO
OIIpeJeNICHNs] U OLIGHKU COJAEP)KaHHS COJHM B IIUPOKO MOTPEOISEMBIX COpTax
xneba B ApMEHHH, YTOOBI JIMIA, ONPEACIISIONIUE MOJUTHKY, MOTJIA TPUHSITH
pelIeHre 0 COOTBETCTBYIOIINX NEUCTBUAX IO COKPAIIECHHIO MOTPEOICHUS COJIN
U O TOM, SIBISIETCS U XJeO MPUOPUTETHBIM OOBEKTOM Uil Pa3pabOTKH H
BBITOJTHEHUSI COOTBETCTBYIOIIEH MOMUTHUKY B HAIlIeH CTpaHe.

MaTepnaJI H METO/bI

IIpu cOope mHpOpManmu o cocTaBe xjeda OPUEHTHPOBAIUCH HA KaTe-
TOpUH MPOAYKTA M YPOBHE ero nmotpedienus, npenacrasicHasle APMCTAT-om
[21] B “O6e3nuyennoii 6a3e naHHBIX MHTErpUPOBAHHOTO OOCICIOBAHUS YCIO-
Byl sxu3Hu goManiaux xo3siucte” (MOYXKX/ILCS). O6biyHO moTpediseMble
B ApMmeHun copTa xje0a ObITH OTHECEHBI K TPEM IpyIaM — MIIeHUIHBIN XJ1eb
BBICIIIET0 COPTA, MIIEHUYHBIH XJIeO IMepBOro COpTa W JaBall, ¢ YPOBHAMHU IIOT-
pebnenust 7,57; 0,20 u 1,10 kr/mMec. COOTBETCTBEHHO; OTCIOZA, OOIee MOT-
pebienue xyeba Ha AyIly HAceJIeHHsl B Mecsll cocTaBwio 8,87 Kr, a B JICHb —
oKoJ0 295 T.

OO0bekThl xnebonedeHus (x1e0603aBoAbI U MEKapHH) BHIOMPAIH B CIIy-
yaiiHoM mnopsiike, B EpeBane u Ommxaiimmx map3ax (Apapat, Apmasup, Baiion
I30p, Koraiik). Onpoc mpomsBoguteneir xjaeba (TEXHOJOTa WX BIIAJCTHIA)
TIPOBOJTMIIM JIUIIOM K JIUITY WM 110 TeleoHy, B ocennne mecsbl 2019 u 2020
rr. Beero oxBatmimm 24 mpennpusatus — 12 B rox (TpyU NMEKapHH OTKAa3aJvCh
y4acTBOBaTh, pacCMaTpHBasl ONpPOC KakK “IpOBEpKYy”’ WM ‘paccekpedrBaHue”
TEXHOJIOTMH). AHKETa BKJIIOYalila BOMPOCHI 00 00beMe MPOU3BOJCTBA, COPTax
MIPOU3BOJMMOr0 XJieba M KOJUYECTBE COJIH, jJoOaBiseMoi Ha 25- win 50-Ku-
JIOTPaMMOBBIA MENIOK MYKH TIPY MPUTOTOBJICHWH TeCTa: BBIUMCISUTA  COZIep-
anue comu Ha 100 r myku. Mcxons u3 usBectHoro noaxoxa [19], conepxanue
comu B xyebe Ompelensuii Ha OCHOBe “‘perenta mekaps” (awen. “baker’s
recipe”): KOHIIEHTpAIIMIO COJIM IO OTHOIIEHHIO K MYyKe IMEPEBOIMIN B IPO-
LIEHTHOE COZepKaHNe COJIM B KOHEYHOM TIPOIYKTe (pazdenus Ha 1,25).

OneHky cofepikaHHsi COJIM B XJiebe MPOBOOWIN TaKKe MOCPEICTBOM
NpSMOTO aHallu3a, HCIOJNb3ysS TUTpUMeTpuueckuii meron. OOpasubl xieba
ObpLTH JocTaBieHBI B abopatoputo HU3 M3 PA u3 7 pa3HBIX CylepMapKeTOB
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EpeBana. OOpasniamMmu ObUIH TTOMYJIIpHBIE B ApMEHHMH copTa Xjaeba — «Mart-
Hakann (Ha OCHOBE JPOKKEBOI0 TeCTa) U Oenble Wiu «cepble» OyxaHku. Ompe-
nenenre NaCl mpoBomuiock 1Mo apreHTOMETPUYECKOMY METOJY, B COOTBET-
creun ¢ ACT 35-94% Merox ocHOBaH Ha TUTPOBAHUU XJIOPUJIOB a30THOKHUC-
JBIM cepedpoM B MPHUCYTCTBUU WHIMKATOPA XPOMOBOKHUCIIOTO KaJlUs WA XPO-
MOBOKHUCIIOTO aMMOHHsI. 32 OKOHYATENBHBIN Pe3yJbTaT NPUHUMAIOT CpPEIHEe
apudmeTnyeckoe JBYX MapaUIeIbHBIX TUTPOBAaHUU JUIs OJHOTO (UIIbTpaTa,
JIOTTyCKaeMble PACXOKACHHUS MKy KOTOPBIMH HE JOJDKHBI TpeBbimats 0,1%.
[locne ompeneneHust MPOIEHTHOTO COAEPIKAHUS CONU B XJeOe, pacCUNTHIBAIN
CpeAHECYTOYHOE MOTpeOJIeHNEe COIM W3 JAAHHOTO NPOAYKTa, MCIOJB3YS MHpo-
LIEHTHOE COJIep)KaHUE COJHM, YMHOXEHHOE Ha OIEHOYHOE CpEeIHECYTOYHOE
notpebiieHre MPOJIyKTa Ha YTy HACEJICHUSI.

Pe3yJ’leaTbI Hu 06cy)lc}1e1me

PesynpTaThl pacdeTHOro ONMpEAENeHUsI CONM B Pa3IMYHBIX coOpTax xjeba
MIpeJICTaBJIeHbl B MPHUBEIEHHONW HIKe Tabmuie. 13 Hee cienyer, uTo cpeaHee
COJIEpKaHME COJM B XJIeOOMPOAYyKTaX TPEX OCHOBHBIX KaTeropwuii BapbHpYyeT B
npenenax 1,31 - 1,78 rva 100 r npoaykra.

Tabnuya
Cooepoicanue conu 8 OCHOBHLIX copmax xaeba, nompebnsemvlx 8 Apmenuu
(no “peyenmy nexaps”)

Kareropus xne6a (motpe6- Ton Cpennee, 95% CI Cv,
JIeHHe B Kr/Mecsi 1 B % ot omnpoca n M +SD %
o0ero norpedneHus (r/100 1)

XJIEOOTPOAYKTOB)

1. Benblii mueHnyHbIN X1e0 2019 12 1,42 +0,10 1,36 + 1,48 7,04
BbICHIEro copTa— 7,57

Kr/mecst; 85.3% 2020 | 7 | 131+016 | 118=-144 | 122
II. [TmeHnyHbIH X1€0 2019 7 155+0,24 1,35+1,75 15,5
nepBoro copra—0,2

kr/mecs; 2,3% 2020 | 8 | 149+017 | 136+162 | 111
11, Jasam —1.10 2019 | 10 | 1,78+016 | 167189 | 6,18

kr/mecs; 12,4%

2020 7 158+0,19 | 142+174 | 123

2 ACT 35-94. Xue6 u x11e000yIouHble  M3Menus. MeToAbl OompenesieHHs MacCOBOW IONH
HoBapeHHo# conu (ApMroccranaapt, 1998-2002).
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B mByx mociemoBaTenbHBIX ONPOCAaX YCTAaHOBJIEHA Mapaljiellb: BBIYHC-
JICHHOE IO “pelenty Iekaps’ COIEp)KaHWUE COJIM MEHbIIE B TpymIie XJeOo-
MPOAYKTOB BBICHIETO COPTa, OONblIe — B KaTeropud JaBama. B3BemeHHOE
CpeaHee I BCEro 3TOTO KJIacca MPOTyKTOB MUTAHHUS COCTABUJIIO:

o8 2019 romy — {(1,42 x 85,3%) + (1,55 x 2,3%) + (1,78 x 12,4%)} : 100%
=147 +£0,11;

¢ 82020 roay — {(1,31 x 85,3%) + (1,49 x 2,3%) + (1,58 x 12,4%)} : 100%
=1,35+0,16.

OTu cyMMapHBIEe CpeqHHE B HAllleM HCCIIEeOBaHWW OJIM3KM K cpenHeit
BEJIMYMHE, YCTAaHOBICHHOW mis | Tpymmbl, MOCKONBKY ee A0 B oOmem
notTpedaeHun Xie0onpoaykToB coctabiseT 85,3%, a monu I u Il rpynm —
Bcero 14,7% Bmecte B3ATHIX (T.€. 2,3% + 12,4%). O0muii cpeqamii mokazarenb
[0 pe3ysbTaTaM IBYX JeT HucciemoBaHus coctaBiaser (1,47 + 1,35) : 2 =
1,41 r/100 r.

Omnpenenenue coiu B oOpasnax xieda myTeM MpSIMOro J1abopaTOPHOTO
aHaNM3a TOoKa3ajo, 4TO CpefaHee cojepkanue mumeod comu B 100 rpammax
xyeba cocrapiser 1,33 = 0,31. DToT pe3yapTaT CYMIECTBEHHO HE OTIIHYACTCS OT
BEJIMYMHBI, BHIYUCICHHON Ha OCHOBE “perenta mekaps’. B memnom, Tekymiue
YPOBHHU COJICp’KaHMsI COJNHM B OCHOBHBIX COpPTax xyieba B APMEHUHU JTOBOJIEHO
BBICOKH: OHHM HECKOJILKO BBINIE B CPAaBHEHHU C YPOBHSIMH COJHM B XJIeOOIpO-
nyKTax B psge crpad EBpomeiickoro pernona (< 1,2% B KOHEYHOM NPOAYKTE)
[10, 19, 23] 1, OZTHOBPEMEHHO, TIOYTH BJBOE BBHIIIC B CPABHCHUH C YPOBHIMHU
COJHM B TOMYJSIPHBIX Jieremkax u3 Oemoi Myku (mmura wiun Khubz Arabi),
HIUPOKO MOTPeOIsieMbIX B cTpaHax Cpear3eMHOMOPCKOro perrona [2].

B cooTBeTcTBHE € TTOKa3aTeleM CpeJHECYTOYHOTO MOTpeOIeHns XJ1e0o-
MPOAYKTOB Ha JyIy HaceneHus B ApmeHuu (295 r) u 00001eHHbIM (10 ToAaM
U TI0O METOJy ONpeJeNieHHs) 3HAUCHHEM CPEIHEro MpPOIIEHTHOTO COAEp KaHUs
comu B HUX (1,37 1/100 T wu 1,37%), cpenHecyToOdHOE TOTPEOICHNE COMTU U3
xneba ounenuBaercda: 0,0137 x 295 = 4,04 r coau, yro cocrasiaser 41,2%
CyMMapHOro cpegHero norpebnenus conu (9,8 r/cyT) B ctpaHe. ITO JOBOJIBHO
BBICOKHI TPOIIEHT B CPAaBHEHHWW C BKJIAJIOM XJEOOIMPOAYKTOB B MOTpeOiIeHUE
CONM HaceleHWeM BO MHoOrmx crpaHax EBpomsr m Bocrounoro Cpeamsem-
HOMODBs. SICHO, 94TO KpymHAas JOJs CPEeJHECYTOYHOTO MOTPEeOJIeHHUS CONU U3
xneba Gopmupyercs 3a cueT AByX (PaKTOPOB — BBICOKOTO MPOLIEHTHOTO COAEp-
KaHUSl CONMM B XJieOe MW BBICOKOTO YPOBHS MOTPEOJICHHS NAHHOTO MPOMBIII-
neHHo-o0paboranHoro mnpoxykra mnwmrtanms (IIOIIIl) nHacenenwem cTpaHsbI.
O4eBHIHO, YTO B YIMOMSHYTHIX BHINIE JBYX PErHoHax, KaK IMPaBHIIO, TPUCYT-
CTBYET WJIM OJTHO MJIM JPYroe, a B ApMEHUH — U TO H apyroe. CienoBaTeibHo,
xJ1e0 TOJKEH OBITh KIFOUEBBIM 00BEKTOM IPH pa3paboTKe Mep MO COKPAICHHIO
MOTpeOICHNSI COJIM HACETICHNEM B Halllel cTpaHe.

Hocmynuna 19.03.21
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Zuyuuinuinid uyyunynn hwugh dke wnh wwpnibwnipjui
quuhwwnnidp

2.8.Uyjuiyub, U Uinphwuyui, U2 usunput

Zudwdwytt hnnpjuémd  ubpluyugws Swdwnit qpuljwbind-
prult swihhg wykih pwbwyubpny Yhpulph wnh vyuenidp pepoud &
wpub Lupdwt pupdpugdwt b, wpyniupnid, dh owpp uhpwn-wtn-
pughtt hhpjwunnipnitubph qupqugdwi, hull wnh wywndwb uvwh-
dwbtwthwlnudp jupnn £ tyguwunb] wpub dupdwbt hohigdwip b
ypdwint] wungugyué hhjuwunmpniuubph qupqugdwt nhuljp: Uo-
huwphh puquwphy] kpypltpnid hwgp npwbu hhdtwlwb ubbngudptpp,
wuwwnpwuwnh dpkppubphg uwnwgynn wnh hhdbwlwt wnpmoipt L
Zuguphidut dky wnh Jhpundwt vwhdwtwhwlinudp hwdwpynud
wnh uyundwb jpdundwtt wpwgtwhtppe aunhp:

2019-2020 pp. pupwgpnid npnpyk) £ twwnphnudh pinphnh ww-
pnibwlnipmnitp Zuyuwunwbtnd  juyunpit uyunynn  hwgunbuwly-
ubpnid: Ywwnwpdb] E hupgniud hwguplidwi opjkljnnutpnid (24 thnk-
npnid) b hkwnn, pun <hwgpnijuh pununpuwnnduh», hwpduplyk) E wnh
wupnibwlnipmniup yunpuwunh hugudptppnid: Unh ywupnibiwlne-
pmilp hwgh Uke npnodty k twlb jwpnpunnp knuwlyny puwn pnph
hnth:

NMuwnqyt) E np wnh pwbwlp Zujwunwinid unynpupwp uyun-
ynn hwgh mwppkp mbkuwlubpnid, pun <hwgpnijuh pununpunnduhy,
juqunud Lt 1,31-1,78q win 100 q dpkppnid (L[hgbhn‘ 1,41 ¢/100 g): Lnylu
Jungh dbénipinit E unnwugybk] btwl jupnpuwnnp wbhwjhgh wpnyniupnid
(1,33 + 0,31 /100 q): Zhup punnibkiny Zujwuwnwinid hwgh dheht
opwlwb uyundwl (295 gq/op) b hwgh Uk wnh dhohti funnipjut
(1,37%) gmgulihputpp” hwpqwpyyly b hwgwdptpputiphg wnh dhoht
opwlwi uyyundwl dwwupyulp 0,0137 x 295 = 4,04 ¢ wn, npp Juqunid
E zZ phwlsmpjut Ynnuhg Yhpwlph wnh gnidwpuyhtt dhehtt opwljui
uyunuwi 41,2%-p: Uw pujulwihtt pupdp wnnlnu b, hwdbdwinws
Bypnyuwluwt b Upbbjjubt Uhebphpwényjut mwpwswopowuibph puqg-
dwphy Epypubpnid wnh vywundwb ke hmgudpbpph ubpypdwt htiwn:
Niuwnh, ny wuljuwu Juplnp, put wynip, Zujuwunwinid wnh vygundw
Ypdwwndwit spugph dowljdwt dudwbtwl] wnh yqupnitbwlnipjub tdw-
qlignidp hugudptppnid whwp k thth wpwetiwhbppe fuunhp:
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Assessment of Salt Content in Bread Commonly
Consumed in Armenia

H.Ts.Aslanyan, D.M.Andreasyan, N.D.Khachatryan

According to vast literature reviewed, excessive consumption of the food-
grade salt increases blood pressure (BP) and thereby increases the risk of
cardio-vascular diseases (hypertension, strokes, heart attacks, heart failure),
while the reduction in salt intake may notably reduce BP and the risk of
associated diseases. Bread is a staple food in many parts of the world: it is
considered to be the foodstuff that provides the most dietary salt and, therefore,
should be one of the key targets in any salt-reduction strategy.

In 2019-2020, the content of sodium chloride was assessed in several
types of bread, produced and widely consumed in Armenia. A survey was
conducted in 24 bakeries and, then, based on “baker’s recipe”, the salt content
of the finished bread products was calculated. The content of the sodium salt in
bread was determined through laboratory methodology, as well (using
titrimetric measurement of the concentration of chloride ion).

It was revealed, that according to the "baker's recipe"”, the amount of salt
in selected types of bread varied within the limits 1.31-1.78 g of salt per 100 g
of finished product (in average: 1.41 g/100 g). A value of the same order was
obtained in laboratory analysis (1.33 + 0.31 g/100 g). Based on the indicators of
the average daily consumption of bread products in Armenia (295 g/day) and
the average concentration of salt in bread (1.37%), the average daily salt intake
from bread was calculated: 0.0137 x 295 = 4.04 g of salt, which makes 41.2%
of the total average daily consumption of salt (9,8 g/day) by the population of
the country. This is a rather high percentage, compared to the contribution of
bread in salt consumption in many countries in the European and Eastern
Mediterranean regions. Therefore, not less importantly, than anywhere else,
reducing the salt content of bread should be a priority when developing a
program to reduce salt consumption in Armenia.
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Kniouesvle cnosa: onrtmueckas korepentHas tomorpadus (OKT), Busya-
TU3aIys, MUOTHS cnaboil CTemneHu, TiIa30J0HHbIE H3Me-
HEHUs, MaKyJisipHas 30Ha, MMEPUIANWUIIPHAs 30HA, CeT-
4aTka, peIeKTUBHOCTD

Beeodenue. briimzopykocts (MuONHs) — HanbOJIEEe 4acTO BCTPEUAIOMIASCS
MATOJIOTHSl OpraHa 3peHUs y JeTed MOMIKOJBHOTO M MIKOJIBFHOTO BO3pacTa.
Hepenxo GonbHble 00pamialoTcst K Bpady yke Ha cTaaud cOopMHUpOBaBILIEHCS
MHUOIHH, KOTJIa Ha TEpBbII IUIaH BBIXOAAT IATOJOTHYECKHE M3MEHEHHUS CeT-
9aToi 000JI0YKH.

Muonus cyuTaeTcsi MPOTPECCHPYIOMIAM U TIOJMITHONIOTHYECKUM 3a00-
neBanveM. COTJIACHO COBPEMEHHBIM JaHHBIM, 00JacTh 3KBaTOpa W 3aIHUUN
TIOJIIOC TJ1a3a y Pa3HbIX MMAlMEHTOB BOBJIEKAIOTCS B MATOJIOTMUYECKUI MIpOIecC B
pa3HO CTEMeHW, YTO M MPUBOAWUT K TOBPEXKICHHUIO TeX WM WHBIX OTIEIIOB
TJIa3HOTO JHA. Muomnus sBisieTcss HawOoliee pachpOCTPaHEHHOUM MaTOJOTHEH
opraHa 3peHHs, OCIOXKHEHHOE TE€UYeHHE KOTOPOTO — MHONHYECKas OOJNe3Hb —
BeJylasi NPUYMHA HHBAJIUAHOCTH 10 3peHHIo [6].

CymecTByromye METOIbI JIEYCHHSI MPOTPECCUPYIONIEH MHOTHH HOCAT
CUMIITOMATHYECKUH XapakTep; uX 3(PQPEeKTHBHOCTH NMPH 3TOM OCTAETCSH Majo-
yIOBIETBOPUTENBHOH. OTyacTH 3TO OOBACHSIETCS MOJUITHOJIOTHYHOCTHIO
3aboneBanus [3, 8, 9].

[Tox TepMHHOM «MHOHUS» OOBETUHEHBI Pa3HbIEC 1O MPOUCXOKICHUIO U
KIIMHUYECKOMY TEUYEHHIO COCTOSHHUSA. B CBsI3W € ATHM B pa3Hble TOABI OBUIH
MPeIUIOKEHBI psif Kinaccuukanuii [1, 2, 7] 1 HEKOTOpbIE BaXKHBIE MOHATHS. B
HacTosIIiee BpeMs JETCKHMMHU O(TaIbMOJIOTaMU Yalle MPOYHUX NPUMEHSETCS
KIIMHIYecKas kinaccupukanus Muornu 1o D.C. ABETHCOBY:

e ciabas creneHb: 10 3,0 ANTp BKIFOYUTEIHHO,

e cpeaHss cTeneHb: ot 3,25 mo 6,0 auTp,

e BbICOKas cTeneHb: 6,0 nnTp u Oosee, cTaBiINe OOMIETIPUHATHIMU.
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Cnabast creneHb — 3TO B OCHOBHOM aKKOMOJAITMOHHAS MHOIIWS, Yallle
BCErO MPOSIBIEHUE MPUCTIOCOOUTENILHOW pEeakluu OpraHu3Ma K 3pUTEIhHOU
paboTe Ha OJM3KOM PACCTOSHHUM IMpPH OCIA0JCHHONW akKOMOJamuud. Muomnwus
CpelHEH CTeNeHH CBHUIETENHCTBYET O NMOTEHIHAIBHOW BO3MOXXHOCTH IIpe-
BpalleHUs OJIU30PYKOCTH M3 ONTHYECKOTO nedekTa B 00JNIE3Hb Ta3a. A mpu
MHOINY BBICOKOW CTETICHH Yallle BCETO Pa3BUBAIOTCS OCIOXKHEeHus. Bee dop-
MBI MHOIIUH TPEOYIOT K ce0e MOBBIIICHHOTO BHUMAHUS M MIPUMEHEHHUSI SHEP -
TUYHBIX TPO(IIAKTUYECKUX U JIeYeOHBIX Mep.

CymiecTByromuye TpaauMOHHBIE METOABI TO3BOJSIOT BEISIBUTH HOBBIE
MPHU3HAKU TIPOTPECCHU OOJE3HHW, YTO BEChMa YacTO OTPAaHUYMUBAET BO3MOXK-
HOCTH CBOCBPEMEHHOM aJICKBaTHOMN Tepamuu 3a00JIeBaHUS U €r0 OCJIOKHEHUH.
OrpannueHHbIE BO3MOXXHOCTH JI€Y€OHOTO BO3JIEHCTBHS CBA3AHBI MIPEXKIE BCETO
C OTHOCHTEIHHON OTPaHHMYEHHOCTHIO CBOEBPEMEHHOW NHATHOCTHKH TJa30/I0H-
HBIX U3MEHEHUH KakK Ha TOKIMHUYECKOM dTare OOJIe3HH, TaK U M0 Xoay e€ pas-
BuTHst. CBoeBpeMeHHas BepuduKkaius 00Je3HH, KaueCTBEeHHO-KOJIUUECTBeHHAs
OILIEHKA TJIA30JJ0HHBIX M3MEHEHUH 10 XOAY Pa3BUTHA MUOTHYECKOH OONEe3HU —
aKTyalibHasi HayJHas ¥ MMPaKTHIecKas 3ajadqa COBPEMEHHOH 0()TaTbMOIOTHH.

Kak moka3wIBarOT TepBbIE MCCIEAOBAaHUS B 3TOH 00JAaCTH, HOBBIE IEpC-
MEKTUBbI OTKPBIBAIOTCS MpH ucnonb3oBanuu OKT — omHoro u3 Hauboliee WH-
(OpMaTHBHBIX METO/OB BHU3YyalIH3allid B COBPEMEHHOW KIMHUYECKOH odTanb-
mooruu. OKT mo3BossieT onpenenuTs u OIEeHUTh MOP(OJIOTHIECKHE U3MEHE-
HUS CETYATKH U CJIOS HEPBHBIX BOJIOKOH, TOJIIUHY 3THX CTPYKTYD; Pa3IU4HbIC
MapaMeTphl IUCKa 3pUTENBHOTO HEpPBa; AHATOMUYECKHE CTPYKTYpPHI IEpEIHErO
OTpe3Kka MHOIMUYECKOTO Ija3a W MX IPOCTPAHCTBEHHOE B3aWMOOTHOIIEHHE,
KOTOpBbIE HE BHJIHBI TPU HCIIONB30BAHUU O(TAIBMOCKONHH, O(TaIbMOXpO-
MOCKOIIWH, yIbTPa3BYKOBOM CKaHUPOBaHUH U Tp. [loy4yeHHbIC TaHHBIC O HAK-
00Jiee TUITMYHBIX CTPYKTYPHBIX MOBPEKICHUIX CETUATKU U 3PUTEIILHOTO HEpBa
B COUYCTAHUU CO 3PUTCITHLHBIMH JUCHYHKITASIMA MOTYT OBITh MCIIOIB30BaAHBI JIS
WHAWBHIyAJIbHOTO TIPOTHO3UPOBAHMS TeUeHUs 3a005IeBaHUs Y OOJIBHBIX C MHUO-
MUl pa3iIuYHBIX CTENCHEH W OmpejeiieHHs, TakuM o0pa3oM, ONTUMAIIbHOW
TaKTUKH UX JeueHus. [loMumMo BrIcOKO# paspernatonieit ciocooHoctu OKT, mo
CPaBHEHHWIO C JPYTUMH METOJaMH BH3yaJH3alllF, UMEET JOIMOJHUTEIbHBIC
MPEUMYIIECTBA: HA W3MEPEHHE TOJIIIMHBI CETUYATKU U CJIOS HEPBHBIX BOJIOKOH
ceryatkd (CHBC) nmpu OKT He BAMSIOT Takue mapaMeTpbl, Kak pedpaxius,
aKcuanbpHas JUTMHA TJa3a, HaJU4he HE3HAUYNUTEIHHBIX WU YMEPEHHBIX IMOMYT-
HEHUH sipa XpyCTaIMKa.

MeTo onTHYECKOW KOTepeHTHO# ToMmorpaduu OblT BHEIPEH B KIIMHU-
YeCKyI NpakTuky B 1991 rojy u OCHOBaH Ha MPHUHIUIAX HHTEPPEPOMETPHUH
Muxenbcona [3, 4, 12, 13]. C tex nop npubops OKT nperepnenu pa3nudHbie
TEXHOJIOTHYECKNE M3MEHEHHS W Ha CETOAHANIHUHA [eHb TAIOT BO3MOXHOCTH
0oyiee METANBHO WM3YYHTh W MPEJCTABUTH aHATOMHYECKHE W CTPYKTYpHBIC H3-
MEHEHHUS CeTYaTKU U JAUCKA 3PUTEIILHOIO HEpBa.
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B 3aBrucuMocTH OT 1eNTH MCCIIEOBaHUS MIPHUMEHSIOTCS Pa3INYHbIE IPO-
TOKOIIBI CKaHMPOBAHUS, NPEIyCMOTPEHHbIE KOMMepUeckuM coprTom: «Kpyro-
Boit» (Circle), «Ilepexpectue» (Cross Hair), «Jluauu pactpa» (Raster Lines),
«Iuck 3purensuoro Hepsa» (Optical Disc), «KapTtupoBaHue TOJIIAHBI CET-
gaTkm» (Retinal Thickness Map), «bwicTpoe KapTHpOBaHHE TOJIIUHBEI CET-
gatkn» (Fast Retinal Thickness Map) u ap.

IIpu xoppextHoMm mpoBeaenun OKT BapuabenbHOCTh pe3yibTaTOB U3-
MEpeHHUs TOJIIMHBI CETYaTKH, Kak MpaBWUiIo, He mpeBbimaeT 5%. V3mepenus
TOJIIIMHBI ceTYaTKH, BeIMosHseMble pu OKT, 1OCTaTOYHO TOYHBI M XOPOILIO
BOCIIPOM3BOIUMBI JJake Y OOJIBHBIX C MaKyJISIpHBIM oTekoM [5, 10, 11, 14].

s uccnenoBanus CHBC npuMmeHSIOTCS, Kak MPaBWIO, CIEIYIOLTHE
npoTokouisl ckanupoBanus 1 ananu3a: RNFL Thickness, Fast RNFL Thickness,
Fast Thickness Map u ap. J.S.Schuman et al. oTMe9aroT, 9TO y 3JOPOBBIX JIFO-
neii ¢ BozpactoM tonmuaa CHBC ymenbiiaercs [14].

Ucnonezyemass OKT cetyaTku M 3pUTENBHOTO HEPBAa MOXKET HWIpaTh
BaXHYIO POJIb B TUATHOCTHKE W MOHUTOPHUPOBAHHH TJIAYKOMHOTO IPOIIECcca.

ITepBrie pabotel o mpumeHeHno OKT B Xoae 00cCiIeIo0BaHUS JIUIT C MHO-
nueil, HeCMOTPSL Ha WX Pa3pO3HEHHOCTh M HECHCTEMAaTU3HPOBAHHOCTD, IIPOJIe-
MOHCTPHPOBAJIN MHTEPECHbIE pe3yNbTaThl. Tak, MoKa3aHo, YTO TOJIIHMHA CJIOS
HepBHBIX BooOKOH (CHB) B rmasax ¢ mMuonmell oOHapy>KMBaeT BBICOKYIO JIH-
HEHHYI0 3aBUCHMOCTb OT JUTHHBI niepenHe3aaneii ocu (I[130) rmazHoro sibnoka u
cepruecKoro 3KBHBaleHTa. B riazax ¢ maTronoruueckod Muomuei HaOmro-
JaeTcsl MepHuIanwusIpHas aTpodusi TUTMEHTHOTO DIUTENUS, YTO 3aTpyIHSET
oTIpe/ieJIeHne TPaHUI] 3PUTEIHHOTO HEpBa; B OOJACTH MHOIMYECKOTO KOHYcCa
MOJKET MPHUCYTCTBOBATH MEPUTIATIIIISIPHAS OTCIIOMKa 000JI0UeK; Y Kpasi KOHyca
HaOJIr01aMIK BacKYJIApHbIE MUKPOCKIJIAAKH U PETHHOILIHM3HC.

Metoauka OKT oTKpbIBaeT nccieaoBaTe o HOBbIE BO3SMOXKHOCTH B MIPH-
BHTAIBHOM MOP(OJIOTHIECKOM M3yUeHUH 33/THETO CETMEHTa TIa3HOoro I0JI0Ka y
JUI] ¢ OJIM30PYKOCTHIO.

CnenoBatensHo, cucremaTusupoBanusle OKT-HanpaBneHHbIE Hccneno-
BaHUsI B TEOPUH M TMPAKTHKE NETCKOM OQTaIbMOJOTHU MOTYT NPENOCTaBHTH
HOBBIE Ba)XHEHIIME IWArHOCTHYECKHE WHCTPYMEHTHI B XOJ€ KIMHUYECKOTO
BEJICHHSI ¥ TIEPMAaHEHTHON NPOTHOCTHYECKOW OIEHKH TEUYEHUS MHUOIHMYECKOU
0oJie3HN y IeTel.

MarepuaJj 4 MeTOABI

B Jlerckoit odrambmosnoruueckoii kiunuke EIMY OKT-uccrnenopanus
MPOBOAMIINCH COTJIACHO MEXIyHApOIHBIM CTaHAAPTHBIM TPOTOKOJIAM IpH
nomonu npudopa «Stratus OCT-3» («Carl-Zeiss Meditecy», CIIIA). B uccrne-
noBanue Obin BoBneueHs! 103 genoBeka (206 rma3) ¢ OGIM30PYKOCTHIO pa3HBIX
cTereHel B Bo3pacTe OT 7 A0 15 neT u 25 opTaabMOIIOTHYECKH 3IOPOBBIX JIHIL
TOTO XK€ Bo3pacrta (50 riaz).
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Jlnarso3 ycraHaBIuBajly HAa OCHOBAaHMM JAaHHBIX aHaMHe3a 3a00JeBaHus,
pe3yabTaToB odmiero odranpMoinornueckoro odcnempoBanus u OKT ceruatku.
Knunnyeckas kinaccudukalys MUOOB poBoauiack mo D.C.ABeTucosy [2].

[Ipu mepBruyHOM TOA00pE OONBHBIX MPEANOYTEHHE OTAABAIH JETAM CO
cmaboii creneHpro Omu3zopykoctu (56,3%). Takas BeIOOpKa MaTepuana He
cllyyaifHa: TpeOOBalOCh BBIIBUTH HamOoliee paHHHME IIPU3HAKU I[epexona
HEOCJIOXKHEHHOW MMOIIUU B OCJHOXHEHHYIO II0 XOPUOPETUHAIBHOMY TUILY B
xone nx OKT-moHuTOpHHTA B MpOIEcCCe BO3MOXKHOTO TPOTPECCUPOBaHUs OH-
30pyKOCTH, 4TO Hanbosee HarJsAHO MOKHO ObUIO BBISIBUTH HMEHHO y MHOIIOB
co cnaboii cTeneHplo (C U3HAYATBbHO HEOCIOKHEHHBIMHU (pOpMaMH MaTOJIOTHUH) —
10 Mepe pocTa y 3THX JIeTe aMeTpONK B OHTOTE€HE3eE.

Pe3yJILTaTbI H 06cy>lc)1e}me

Pesynprarel oOcieoBaHUsS C MPUMEHEHHUEM pPa3IMYHBIX IMPOTOKOJIOB,
KapT W TaOJUIl MO3BOJISUIM BU3YaJbHO W KOJIMYECTBEHHO ONpEAETSITH H3MEHe-
Hus. [ cpaBHEHHS MCTIOIB30BaIach HOPMATHBHAS 0a3a TaHHBIX, BJIOXKEHHAS B
MamsATh NMPOU3BOAUTENSIME ToMmorpada. B Hell ykazaHO B HpOIIEHTaX OTHOCH-
TEJIbHOE KOJMYECTBO 3[IOPOBBIX JIOJCH, KOTOPhIE UMEIOT aHAJIOTUYHBIE MOKa-
3arenu oOcnenyeMbix TkaHe. COOTBETCTBEHHO, YEM peXe OHM BCTpedaroTcs B
MOMYJISIIAN, TeM OOJBIIE BEPOSTHOCTH, YTO [aHHBIE HM3MEHEHUS SBISIOTCA
MIPU3HAKOM MATOJIOTHH.

ITepBoHauanbHO cTaBUiach LeNb BhIIBUTH ycpeanéHusle OKT-mokasza-
TeJH y AeTell B HOpMe, TaK KaK Ha CETOAHSIIHUM JIeHb BCe OOLIEPUHATHIE HOP-
MaJIbHbBIE TIOKa3aTeH TOMOTPAPHIECKOr0 MCCIeTOBAaHUS JOCTOBEPHO BBISBIIS-
JIUCH JIUIIB Y B3POCIBIX JIUII.

Jiis 0OBEKTUBHOTO MOHHUTOpWHTAa W nuddepeHIranuu TMOSBICHUS U
Pa3BUTHUS MUOIIMYECKUX OCJIOKHEHHH CETYaTO-COCYIUCTOr0 KOMIUIEKCa MpeK-
JIe BCETO CJIENOBAJIO PYKOBOJCTBOBATHLCS HOpMambHBIME mokazaTemsmu OKT-
WCCIIEJIOBAHUS y JIETEH, 4ero B JOCTYITHOW JIUTEPAType MBI HE BBISBUJIH.

Juis pemienust 3Tol 3ajmadm Obula TOg00paHa TpyIma O(TaTbMOJIOTH-
YECKHU 370POBBIX JeTelt — 25 gyenosek (50 rmaz): 13 mereit B Bo3pacte 7-10 mer,
12 — B Bo3pacte 11-15 net, u3 Hux 11 ManpuukoB u 14 1eBOYCK.

Koppekrnas tpaktoBka OKT y Onmu3opykux aered ¢ 0XKHJaeMO ImaTo-
Jorueil BHYTPEHHHX O00OJIOYEK TJa3HOTO s50J0Ka TpeboBana JOCTOBEPHBIX
MpeACTaBIeHUI 0 ToMOrpaduiIecKoil HOpMe UMEHHO B JIETCKOM BO3pacTe.

MOHHTOPHHTOBBIE NCCIIEIOBAHNS OCYIIECTBIISUIA OIMH-/IBA pa3a B TOJ Ha
MPOTSHKEHUH HE MeHee TPEX JIeT, B HEKOTOPHIX CIydasiX — J0 MATH JjieT. Duk-
cupoBasin oTcyTcTBUE WM nosiBaeHne OKT-u3meHeHuit, ouepénHOCTh MPOSB-
JICHUS TMOCJEAHNUX, KOJIMYECTBEHHO-KA4eCTBEHHBIE XapaKTEPUCTHKH STHUX U3-
MEHEHUM B JUHAMUKE — B IIPOIIECCE OHTOTEHE3a JIeTe ¢ MUOIUEN Kak Mpu cTa-
[IMOHAPHOM, TaK U TIPOTPECCUPYIOIIEM TEUCHUH OOJIE3HM.

[IporuBonokazanus mist nposeaeHuss OKT-uccnenoBanus OTHOCUTENbHEI
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u ManouucieHHsl. Tomorpadus Ha3HaYaeTCsl TOJIBKO MOCTIE OUUILEHHS [TOJIOCTH
KOHBIOHKTHBBI OT KOHTAaKTHOM Cpefibl, KpacuTeneH.

Kaxaplii U3 1mectu cpe3oB Mociie KOMIBIOTEPHOU 00pabOTKH MpeacTaB-
JseT coOOM TomepedyHoe H300paKEHHWE CEeTYaTKW W JTUCKa 3PHUTEIHLHOTO
HEpBa.

Kapra noBepxHocTH ceTuaTKu IpeACcTaBieHa Ha JUCIUIEE B BUIE KpyTra, B
MpeJienax KOTOPOro TONIIMHA CEeTYaTKH B KaXKJI0M M3ydyaeMol TOYKe MpescTaB-
JIeHa OTpPEAENeHHBIM YCIOBHBIM IIBETOM, YTO HAIIOMHHAET KOHTYpPHBIE KapThl
CHHOIITUKOB: KPacHBII 1 Oenblif BeTa 0003HAYAIOT 30HBI CETYATKU, B KOTOPBIX
e€ TONIIMHA 3HAYUTENBHO NpeBbIaeT HopMy (6osee 300 MKM); CHHMH, CephIi
1 4EPHBIA LBETa — TOHKHE YYaCTKM ceTyaTKu (ToimuHoW MeHee 180 Mxm);
3enEHBIN 1 KENTHIA — 00JacTH cpeaHel ToMmuHbI (mpubausnTensHo ot 180 1o
300 mxMm) (puc. 1).

IlBeroM Ha pacredaTke KOAHPYETCS COOTBETCTBHE OTAEIBHBIX H3Me-
peHuii (A-CKaHOB) BO3pAacTHBIM HopMmaTHBaM. KpacHeIM M OelbIM I[BETaMU
o0Oo3HauatoTcs 3HaueHus n3Mmepennid TommuHasl CHBC, HE cooTBeTcTByIONIME
HopMme. KpacHbIM 1BeTOM 0003HauaeTcsi 3HAUUTEIIbHOE YMEHBIIEHUE TOJIIMHBI
CHBC 1no cpaBHeHHIO ¢ BO3pacTHOM HopMmo#. benbiM 1BeToM oTOOpaskaeTcs
yBenuuenne Tonumael CHBC. 3enénpiM BeToM 0003Ha4al0T ITPaHUIBI HOPMBI.

Hopwmansnas xaptuna KT CHBC u ciost TaHTTTHO3HBIX KJIETOK TPECTaB-
JSIeTCSL KaK CTPYKTYPHI C BBICOKOH PE(IEKTHBHOCTHIO (OKpAlLEHbI, MPEeuMy-
LIECTBEHHO, B KPaCcHBIN 1[BET). SepHbIi ClI0i M HapyKHbIE CErMEHTHI (hoTope-
LENTOPOB BBINVISAAT KaK TUIOpeIeKTUBHBIE CTPYKTYPHI (3eN€HBIH, Tomy0ol 1
CUHUM IBETA).

IIpu nmocnenyromeil 00pabdoTke TOMOrpadMUecKUX 3HAYCHUH NEBSITH-
CEKTOpPAJIbHOE KapTUPOBAHUE PAaCCMATPUBAEMBIX 30H YCPEIHSUIM 10 YETBIPEX
KBaJIPaHTOB: BEPXHU, BHYTPCHHU, HUKHUI U HAPYKHBIN.

Pezynvmamot ucciedoganuii demeii ¢ O1U30pYKOCHIbIO

cnadoit cmenenu

AHaMHECTHYeCKH OJIM30PYKOCTh Y BCEX JIeTel 3Toi Ipymisl (58 denosexk,
116 rna3) Opuia ycranoBiena 2-4 roma Hazan. HaciencTBEHHOCTh MO OCHOB-
HOMY 3a0oJieBaHUIO ObLIa OTATOIIEHA, MPUMEPHO B TpeTu ciydaeB (y 18 merei
n3 58). OyHKIMS KOHBEpreHNWH Obla ocnabieHa Jmmb y 2 OompHBIX. Xa-
pakTep 3peHHs NMPH BCEX YCIOBUAX MCCIETOBaHMS OKa3ajcs HOPMalbHBIM: yC-
TOWYMBBIM OMHOKYJSIpHBIM. OCTpOTa 3peHusi ¢ KOPPEKLMEeH BO BCEX CIydasx
(116 tma3) cocrasmsia 0,9-1,0. bruommkpockomus CTEKIOBUAHOTO Tella HE
BBISIBWIIA €€ NEeCTPYKLIMU HU Ha OJHOM M3 116 rnas. ['masHoe qHO MccnenoBanu
BO BCeX Cilydasix OpsMoi odrambMockonuei, obpaTtHol odTaibMOCKONUEH,
0 TaTEMOXPOMOCKOITHEH.

JleTanpHOE MCCIIEOBaHUE CETYATO-COCYAUCTOrO KOMIUIEKCA YKa3aHHBI-
MH TPaAWLIUOHHBIMH METOJAaMH HE BBIIBHJIO HM Ha ogHOM u3 a3 (116) y
OOJIBHBIX paccMaTpuBaeMod Tpynmbl (58 4enoBeK) KakuxX-TuOO NPU3HAKOB
pacTsHKEHUs IEHTPATLHON HITH Mepru(epUIecKOi CeTYaTKH.
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Crarndeckas pedpakuus Ha BBICOTE MEIUKAMEHTO3HOW IUKJIOIIETUH
ompenensiack kak muonuueckas B 0,5-3,5 antp. AHu3oMmeTponus WIU He
npesbimana 0,5-1,0 anrp (20 nereit), wnu BoBce oTcyTcTBOoBana (38 mereit).
[Ipu >TOM, BBUAY HE3HAYMTENBHOW Cuibl acturmartusma (B 0,5-0,75 moTp), y
9aCTH NMALMEHTOB BepU(UKALMSI MUOIIMY KaK cJ1a00i CTEeH! COOTBETCTBOBAJIA
1 €€ 3HAUCHUIO B CWJIBHOW OCH, U 3HAUYCHHIO C(HEepUIECKOro SKBUBAJICHTA y OJH-
30pYKHX C aCTHIMaTH4eCKol pedpakuuei.

OdranbMomMeTprdeck HA Ha ogHOM u3 116 a3 nui paccMatrpuBaeMoit
IPYNIIBl HE BBISBICHO NPU3HAKOB ac(epHyYHBIX POTOBHIL, HEIPAaBUIBHOIO ac-
TUTMaTH3Ma, AaTOJIOTHYECKH CUIBHOTO KepaTonpenomienus. [loBTopHbIe B X0-
J¢ TOCJEAYIOMIero MOHHMTOPHHIA HMCCIENOBAaHUS JTHX IOKa3aTeled 3aduk-
CHPOBAIN UX MPAKTHYECKYIO COXPAHHOCTD.

ITepumeTprdeckuie MCCIIEIOBaHUSA y OOJIBHBIX O Ci1aboit muonmert y 11
nanueHToB Ha 20 Tia3ax BBUIBHIM CyKeHHE Nepu(epuvecKux I'paHul] MoJeH
3penus Ha 5-10 rpamycos.

Oxobuomerpuueckoe wuccinenoanue mHB [130 rmasHoro sbmioka,
OCYILIECTBIISIEMOE «A»-yJIbTPa3ByKOBbIM CKaHHUPOBAHHEM, ITOKA3aJI0, YTO CPel-
HUE 3HAa4YeHUs OTOTO TOKa3zaTeNs y JeTedl co ciaboil CTEeNneHbl0 MHUOMUHU
coctaBistoT 23,90 MM mpu mepBUUHOM oOcnenoBanuu u 24,70 MM mpu cie-
IYIOIIEM — CO CpeaHe3HaYNMBIM rpagauenToM pocta B 0,77 mm (ot 0,73 mo 0,81
MM) B T€UEHUE KaKAOTO MOCIIEYOLIETo Io1a HaOII0eHuUSI.

C yuérom (akTHIECKOTO pocTa aOCONIOTHBIX 3HAYEHUH BEIWYMH ONH30-
pyxoctu npu rojoBoM rpaguente pocra (I'T'P) muormu, pasaom 0,5-0,75 aorp,
OYEBUAHO, MOKHO TIPHU3HATH OCEBOW XapakTep paccMaTpHBAeMON aMETpPOIIHH,
npsiMo Koppenupytome ¢ uamMenenusamu Juinebl 1130. JlanHoe yTBepKaeHUE
CTpaBeIMBO ISl BCEX OOJBHBIX 3TOW TPYIIIHI.

PesynbTartel 0QTadbEMOTOHOMETPHM TpPU TEPBHYHOM OCMOTpE Koueba-
muck ot 16,03 mo 17,67 mm pr.ct. Ilpn MOBTOPHBIX 00CIEAOBaHUAX, TIPOBOIN-
MBIX 4yepe3 ol M mosxe, puxcuposanu yposenb BI'/l, B cpeaneM B mpenenax
17,40 mm pt.ct. [lpu 3TOM, MO TIEepBOMY rofy HaOMIONCHHS I'PaAWEHT POCTa
BI'I cocraBun 1,32 mm pr.cT. (p <0,05), KOTOpPEIil MpeBHIIaT TAKOBOH XKe Y
JeTel Co CpeaHel U BRICOKOH CTENeHsIMA MUOTIMY TIOYTH B TPH pasa.

OKT neHTpanbHOM CeTYaTKH MPOBOAMWIACH IO O3HAYEHHBIM BBILIE MPO-
ToKkos1aM. OLIeHNBaIKMCh TOJIIMHA MaKyJIApHON 30HBI, TOJIIMHA NepUIATILISIp-
HOW 30HBI, peICKTUBHOCTh ceT4yaTku. Ha puc. 2 u 3 mpejcraBieHbl pacipe-
JieNleHus Tia3 getel co cimaboil cTeneHplo OJIM30PYKOCTH O TOJIIWHE, COOT-
BETCTBEHHO MaKyJSIpHOH M MEPUIIANMUIAPHOM 30H, IO pe3ysbTaraM Iep-
BUYHOT'O 00CJICOBaHHS.

Kak BumHO U3 puc. 2, MakyJIsipHasi 30Ha CETYATKH Y JIUI cO claboii cTe-
MIEHbIO MUOIINH OKa3a1ach HICTOHYEHHON Ha 2/3 00cie0BaHHbIX I71a3 U UCKIIIO-
YUTEIBHO B Hapy>kHOM kBagpante (p <0,05): Ha 78 rmazax u3 116 (67,2 %).
[IpakTHuecKkn MOJHOCTBIO COXPaHHBIMH B 3TOH 30HE OKa3adUCh OCTaJbHBIE
cermMeHTHl (p <0,05). Ilpu nccnemoBannn CHBC B mepumanuuispHOi 30HE
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HOIYYMIIN CIEOYIOUIYI0 KapTUHY (pHC. 3): HOYTH B IOJIOBHHE CIIy4yaeB MCTOH-
4EHHON OKa3ajach ceT4aTKa BHyTPEHHEro KBaapaHTa — Ha 49 rnaszax (42,2 %)
u3 116 y mereii co cnaboit crenennio muonuu (p <0,05).

Becbma penxo 310 HaOMIOmaIM B BEPXHEM M HI)KHEM KBaJpaHTax ITOU
30HBL: mpuMmepHO B 12,0% cmydaeB. OZHOBpEMEHHO Yy BceX O0OCIIeOBaHHBIX
stoit rpynnsl nanueHToB CHBC oka3zancs coxpaHHBIM B HapyKHOM KBaJIpaHTe
HNEepUNANWLIIPHOU 30HBIL.

PacTskeHne 3aAHETIOMIOCHON CEeTYaTKH Y 00CIeT0BaHHBIX HAMH MHOIIOB
co cyiaboil CTENeHbI0 3aMETHO BBIPAXKEHHEE 3aTParvBaeT JaTepajbHble OT
MaKyJbl U MEAHAIbHBIE OT TUCKA 3PUTENBHOIO HEpPBA YYACTKH C YaCTHUHBIM
OXBaTOM BEpPTUKAJIbHBIX (BEpXHEH M HIDKHEH) I'paHHIl IpU IMOJHON COXpaH-
HOCTH TOJIIIMHBI COOCTBEHHO NEHTPAIbHOM YacTH ceTyaTod OOOJIOYKH — B
00JIaCTH MEKAY MAKyJIOM U TUCKOM 3PUTEIHLHOIO HEPBA.

[Ipu ouenke HOpPMaidbHOM pPE(IEKTUBHOCTH CETYATOM OOOJOYKH OHA
Mpu3HaHa Ha Bcex 116 rmaszax.

Ha puc. 4 u 5 nmpusenens! ganasie OKT-ucciaenoBanus Tex xe mayeH-
TOB CO CTa0OH CTENMeHbI0 MHOINMK 4Yepe3 2-3 roma: COOTBETCTBEHHO IO H3-
MEpPEHUAM MaKyJIIpHON M MEepUNAMILIIPHON 30H HEHTPAIbHOM CETYaTKHU.

CpaBHeHME JaHHBIX MTO3BOJIIET KOHCTaTUPOBaTh, YTO, BO-MIEPBBIX, KaK B
MaKyJISIpHOM, TaK ¥ B NEPUNANWIISIPHONA 30HAX LICHTPAIBHOU CETYaTKU IPOJOJI-
xKaeTcsl e€ pacTsDKEHHE; BO-BTOPBIX, COXPAHSIOTCS NMEPBUYHO 3a(HKCHPOBAH-
Hble TEHJECHLIMH IO MPEUMYIIECTBEHHOMY HCTOHYEHHIO TEMIIOPAJIBHOIO Cer-
MEHTa MakyJIApHOW 30HBI M HA3aJHHOTO CETMEHTa MepUNaNUUIIPHON; UCTOH-
YeHHe HapYKHOTO MaKyJISIPHOTO KBaJpaHTa MPOSIBISIETCS Yallle ¥ MHTEHCUBHEE,
yeM pacTsokeHue HaszanpHoM yactd CHBC nepunanmmisipHoil 30HBL. Beptu-
KaJbHbIe KBAJApaHTHl (BEpXHHUE M HWKHUE) OOCHMX 30H MCTOHYAIOTCA 3HAUH-
TEJIbHO peXe, MOIPKE BbIMICO3HAUEHHBIX. PUTHIHBIMU K PAacTSXKEHHUIO (MCTOH-
YeHHIO) TPOJIOJDKAIOT OCTABATHCS HazaJbHBIE KBAJPAHTHl MaKyJSIPHOW M TEM-
MOpaJIbHBIE KBaIPaHThI IEPUIANAIUIAPHON 30H.

Ha puc. 6 mpencrasnen Hanbonee TUMUYHBIA NPUMEDP, WILIIOCTPHPYIO-
i kaptuny OKT nenrpanbHOi ceTuatku y peO&HKa co cinaboll CTeNeHbo
OJIM30PYKOCTH.

3aMETHO CYIIECTBEHHOE HCTOHYEHHE TEMIIOPAIBHOIO KBaJpaHTa Ma-
KYJISIPHOW 30HBI ITPY MOJHON COXPaHHOCTH TOJIIMHBI BEPTUKAIbHBIX M Ha3allb-
HOT'O KBaJpaHTON TOH e 30HbI. ClI0i1 HEpBHBIX BOJIOKOH CETYATKH MEPHUITAITNII-
JSPHOI 30HBI HAa TOMOTpaduu — 0€3 W3MEHEHWH B BEPTHKAIBHBIX W TEMIIO-
paJbHOM KBaJgpaHTAaX M C PACTSHDKEHHEM (MCTOHUEHHEM) B HA3aJbHOM KBaj-
pante. [Ipu 3TOM BenuunHa UCTOHYEHHMs (YIUIOILEHHS) HApY>KHOTO KBaJpaHTa
MakyJbl OT MCXOJHBIX €€ HOPMAaJbHBIX METPUYECKHUX 3HAYCHHH BBIpAKCHHEE
TakoBOW BO BHyTpeHHeM kBaapanTte CHBC.

[Ipy MOHHUTOPUHIOBOI OLICHKE PE(IEKTUBHOCTH CETYaToil 000I0YKH
(HOpManBHOI) OHA MpPU3HAHA BRIpAKEHHON BO BCeX cilydasx — Ha 116 rmazax 58
neteit co c1aboi CTEeNeHbI0 OJIM30PYKOCTH.
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Taxum 00pa3oM, KIMHUYECKH BEpU(PULUPOBAHHAS MPOTPECCUS] MUOIHUH
otrmeueHa B 48 (46,6 %) cinydasx u3 103; Bopouem, UTOroBoe (B cpokax HaOImro-
neHus) pedpakiMOHHOE 3HAYCHHWE OTOW mporpeccud B 3/4 ciydaeB He
BBIXOAMJIO 3a pamku 1,5-2,5 notp (36 601bHBIX), Y 12 ManueHToB 3TO 3HAYEHHE
BapbUpoOBaJIo B npeaenax 3,0-5,0 antp.

3akntouenue. [locne anammza 50 oQTambMOJIOTHYECKH 3AOPOBBIX TJIa3
(25 nereit), obcnenoBanubix MerogoM OKT, mpumum K CIeayroIeMy 3aKiio-
YEHUIO: HOpMaJbHas TOJIIMHA MaKyJLIpHOH (rmapad0BeOSIpHOI) 30HBI y JeTei
paBHsJIach B BepxHeM KBaapaHte 252,61+16,00 MkM, BO BHYTpEHHEM KBajl-
pante 238,72+13,27 MkM, B HIDKHEM KBagpante 239,63+15,86 MxkM, B Hapyx-
HoM kBanpante 257,30+17,58 mxwm; HOopMmanbHast Tonmmaa CHBC nepunanui-
JISIPHOM 30HBI y NIETeH paBHsIACH B BepxHeM kBampanTe 113,40+12,00 MM, BO
BHYTpeHHEeM KBazapante 75,12+10,50 mxm, B HIbkHeM kBaapante 140,30+11,22
MKM, B Hapy>kHOM KBazapante 80,10+11,40 mMxm.

KauecrBennsiii mokazarens KT — pednektuBHOCT y Beex 25 nereit (50
ria3) Obula OLeHEHa KakK BBIpaKeHHas (HOpMasibHasi). AHaIM3 CETYATKH IO
pesyibpTaTaM IpUOOPHOI0 KapTHUPOBAHMS 3aJHEr0 OTpe3Ka Iiia3a — B abCOM0T-
HOM OOJBIIMHCTBE CIy4aeB MPSIMO KOPPEIUPOBaJl C UCTOHYCHHEM LIEHTPalb-
HOW CeTYaTKH, YTO, OE3yCIIOBHO, MOXKET CIIY>KUT HaI&KHBIM JOTMOJIHUTEIHHBIM
WHCTPYMEHTOM B KJIMHUYECKOW OILEHKE IJI1a30JJOHHOM MaTOJOTHH TPU OCIOXK-
HEHHOM M0 XOPUOPETHHAILHOMY THITYy OJIN30PYKOCTH.

[Tocnenyromue B xoae MoHuTOpuHra cpaBHMTenbHble OKT-nccnenosa-
HUS TJ1a3 JIeTeld co c1adol CTEeNeHbI0 OJIM30PYKOCTH BBISBUIIN, UYTO, BO-TIEPBHIX,
KaKk B MaKyJSIpHOM, Tak W B NEPUNANMIIIIPHON 30HAX LICHTPAIbHOW CETYATKH
MIPOIOJKACTCS €€ PACTSDKEHHE; BO-BTOPBIX, COXPAHSIOTCS IEPBUYHO 3a(hUKCH-
pOBaHHbIE TEHAEHIUH 10 NMPEUMYIIECTBEHHOMY HCTOHUYEHHMIO TEMIIOPAJIEHOTO
CErMEHTa MaKyJISPHOU 30HBI U HA3aJIbHOI'O CETMEHTa NepunanuiusipHoil. Bep-
THUKaJbHBIE KBAJPAHTHI (BEpXHHE M HIDKHKE) 00eMX 30H MCTOHYAIOTCS 3HAYM-
TEJIBHO PEXEe M TMO03KE BbIIICO3HAUYCHHBIX. PUTMAHBIMH K PacTsSIKEHUIO
(MCTOHYEHUIO) TIPOJOJIKAIOT OCTABATHCS HA3aJIbHBIC KBaJPAHTHl MaKyJISIPHOW H
TEMIIOpAJIbHBIE KBaIPaHThI IEPUMATMIUIIPHON 30H.

ITo xomy muHamMuueckoro HabmomeHus (3-5 ner) u3 58 GONBHBIX C1aboit
muornmeit y 20 mpu cpeiHeM TOA0BOM TpanueHTe pocta 6muzopykoctu B 0,5-1,0
ANTP/TOJ MHUONMS TEpelula B CPEIHIOI CTENeHb MaTOJOIMH, MO3ke y 8 u3
MOCIIEIHUX — B BBICOKYIO CTerneHb. OJHOBPEMEHHO U3 25 4YelIOBEK C MCXOJTHO
cpenHel 6IM30PYKOCTHIO 6 JIeTel M03Ke MePeNuIH TPaHUILy BEICOKON MHUOTIHIH.

OpHo3HawyHO, uTo ucnonb3oBaHue OKT y nui ¢ OIM30pyKOCTHIO 1M03-
BOJISIET HA PAaHHUX — «I00(QTaTbMOCKOIIMYECKUX» CTaAusX OOJNIE3HU T0CTOBEP-
HO BEpUQUIIMPOBATH HEOCIOKHEHHBIM M OCJIOKHEHHBIA XapaKTep MaTOJOTHH,
[IPOTHO3UPOBATh TE€UEHHE MHUOIHUM y JETeH M MOJIPOCTKOB M OTKpPHIBAET ILU-
POKHE BO3MOXXHOCTH B NPUBHUTAIBHOM HCCICIOBAHUU PA3IMYHBIX CETMEHTOB
TJIA3HOTO JTHA KaK IPHU MHUOIINH, TaK U IIEJIOM psiie MaTOIOTH.

Ilocmynuna 09.03.21
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OUS-Unuppnnphugp gudp wunnhdwuh jupdwnbunipjudp
Eptluwutph opownid

.+ Funpqyut

ZEinwgnunnipjut jpunhpt kp oynhulju §nhtpktn wnndngpw-
$huyyh (OUS) dbpnnny Jtp hwk] tnp Ephnywpngununuhl wwnwihy-
ubpp jupdunbunipyut swqdwb b qupqugdwt pupwugpnid:

Juunwnpyl) E dulnigup hwndwsh b mkunnquljut yupnh ghuljh
wpinwpwinipnit nitikgnn 50 hhwununnih OYS wyjujukph nkwnpn-
uytlunhy quuwhwwnnd: Zknwgnunipjut dudwwly Yhpunydt) k «Stra-
tus OCT-3» ninungpudp: Munidtwuhpyby b quuhwnygty bu dwlniuygh
b gmigupwnuiuph Wywppupebtph skpnh hwunnippiup hwpywupy-
jup hwnquwénid, guigupunuph nkd Ejnhynipmniup:

Snungpudhl htwnnwgnunnipniiubpt pungplt; Eu gnpsuntiwjut
huwuwnny wykjh pwiwlwih opowt’ guigupunuiph Yhunpnih duw-
Ynijup b hwpywyhpjjup hwngusubpp: Snudngpudphly thnthnpunipmnii-
utpp dwtpudwuttnt btywunwlny, hwydh wetking wjbhwhwnwlh
wiwwnnlvhwlwut wpwidtwhwnlnipniutbpp, jpipupwbynip niunwd-
twuhpynn hwnjws hbwnwgnunynd Ep tbkppht, Ybkpht, wpuwpht b
unnphtt pwnwlnnubpny: Fupnugusd phpwgpny Jupdwnbunipyudp
Eptluwttph b pipwhwutbph wnndngpudbhl gniguuhpubpp, pun jun-
phnnkwnhtiw] mhuh, ntukt hwjuwunh ypngununhl bpwbhwlnipjnti:

8nyg k mipyws, np pniy] wunhdwth jupdwnbunipjudp hhywn-
ukph opowtinid OUS-h YJhpwenidp hhuwiunmpjut Jurn («dhtisodpu)-
Unuljnuyhlpp) thnynud pnoiy £ tmwjhu hwjwunhnpbt hwuwnwnk] wje-
nwpwtnipjut puppugus jud phpl punypen:

OCT-monitoring in Children with a Weak Degree of Myopia

T.R. Gevorgyan

The aim of the study was to identify the onset of new etiopathognomonic
diagnostic signs and development of myopic disease by means of optical
coherence tomography (OCT).

A retrospective assessment of OCT data was carried out in 50 patients
with pathology of the macular zone and optic nerve head. The study was carried
out on an optical coherence tomograph "Stratus OCT-3". Studied and evaluated:
the thickness of the macula; the thickness of the retinal nerve fiber layer
(RNFL) of the peripapillary zone; the reflectivity of the retina.
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Tomographic studies covered the most functionally significant area: the
central part of the retina - the macular zone and the peripapillary zone.
Considering the anatomical features of the investigated part of the fundus for
specifying the tomographic changes each of the zones was examined in
guadratic manner (inner, upper, outer and lower guadrants).

Tomographic signs of a complicated (chorioretinal type) course of
myopia in children and adolescents have certain prognostic value.

It was revealed that the use of OCT in persons with mild myopia allows
at the early ("pre-ophthalmoscopic") stages of the disease to reliably verify the
pathology of uncomplicated and complicated nature, predict the course of
myopia in children and adolescents.
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CucreMHbIH TOAX0 K OLIEHKEe OMOXMMHUYECKUX
NnoKa3areJyieH y JUKBUIATOPOB MOCJIeACTBUM
apapum Ha HAIC

A.I'. Kapanersin

Hayuonanvuwiii osicocoswiii yenmp M3 PA
0054, Epesan, Jlasuoawen, n/a 25

Knrouesvie cnosa: woHW3HpPYIOIMIAsl paguarus, oOmmii OeloK, MOYEBHHA,
00Ire JNHIMHUOBI, XOJIECTEPHH, [-IUIONPOTEHIIBI, OWIH-
pyOHH, rioKo3a, (epMeHTHl (acmapar- W ajJaHWHAMU-
HOTpaHChepasa)

W3BecTHO, uTO neficTBue woHM3upytomeil paguanuu (MP) Ha oprannsm
OCYIIECTBIISIETCS B TOM YHUCIE 4Yepe3 Merabonmyeckue mpomuecce [1,2,8,9,12 u
ap.].

W3meHeHns: OMOXMMHYECKOTO COCTaBa KPOBH OPTaHW3MOB, ITO/IBEPT-
LIMXCS BO3ACHCTBHIO BBICOKHMX /103 OOJy4eHHUs, CBOIATCS B OCHOBHOM K OOHa-
PYXCHHUIO M3MEHEHHH OEJIKOBOTO cocTaBa KpoBH (00mIue Oenku u OenKoBbIE
(dpakiu), MOBBIIICHUIO YPOBHS caxapa B KPOBH M CaxapHON KPUBOW, CHHU-
KEHHIO YPOBHS XJIOPHIOB, a TakXKe Mpexoadnier onnupyonnemun. JlanHBIX 00
N3MEHEHUSIX OMOXMMHYECKOTO cOCTaBa KPOBH IPU BO3IEHCTBUM Ha OPraHU3M
MaJbIX YPOBHEH paananuy 3HaunTenbHO MeHblle. Tak, XKunkos JI.B., XomyToB
K.B. [7], yka3biBaloT Ha M3MEHEHHME AaKTHBHOCTH XOJHMHAICTepasbl. Hukysos
A.T., Kynauckas M.®. [10] ormeyann M3MeHEHHS B aKTHBHOCTH (DEPMEHTOB
TeKCOKMHA3bI, aJIbJ0Ja3bl, JIAKTATIETUAPOreHasbl, allaHMHAMHHOTpaHCc(hepasbl
(AnAr), acmaparamuHoTpancgepasbl (ACAT), TIIOTAMUHKHHA3BI, XOJIMHICTE-
pasbl B Pa3IUUHBIX CYOKJIETOYHBIX (PpakiMsx, KOTOpPBIE 3aBUCAT OT 1036l NP 1
BPEMEHHU TI0CJI€ BO3JICHCTBHUS.

Wzyuenune pagualiOHHOCBA3aHHBIX OMOXMMHUYECKHX IIPOLIECCOB IIPU
BO3/JIEMCTBUH MallbIX 103 U MPOIECCOB XMMHUUECKOH 3amuTsl opranuzma ot VP
MMEET BOXHOE HAYYHOE W MpaKTHUUecKoe 3HaueHue. B paborax Tapycosa B.H.
[13] moka3aHO, YTO OpraHMYECKHE TMEPEKUCH 00paszyroTcsi B Iporiecce o0Iry-
YEeHUS! BCJIEICTBHE NEPBUYHBIX (HU3MKO-XUMHUecKuX peakuuii MU, kotopsle
COMPOBOXIAIOTCA 00pa30BaHMEM JIMMUAHBIX PaJAUOTOKCHHOB. M30BITOK mepe-
KHCEH BBI3BIBACT Cepbe3Hble MOpdosornueckie W (yHKIUOHAIBHBIE H3MEHe-
HUA B OmoMmeMmOpaHax. BemeacTsue 3THX HapyIIeHUH MPOWCXOAHUT OCIIa0JICHHE
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pe€rapaTuBHBIX IIPOIECCOB, a TAKKEC CHHXKCHHE aaallTallMOHHBIX HpI/ICHOCO6-
JICHUH OopraHu3mMma.

MaTepnaﬂ H ME€TO/bI

B nacrosimeit paboTe mpeacTaBieHBl pe3yJbTaTbl U3yUEHUS OHMOXHMH-
YecKMX TIOKa3areJell KpPOBH y JHMKBHAATOPOB: cojaep)kaHWe oOmero Oenka,
MOYEBHHBI, OOLIMX JIMMUAOB, XOJECTEPHHA, B-TUIONPOTEHIOB, OUMMpyOUHa,
TIIIOKO3BI, ()epMEHTOB (acmapar- M ajJaHWHaMHUHOTpaHc(epasa) B paHHEM U
OTJAJIEHHOM TTOCTaBapHITHOM ITEPHOJIE.

HccnenoBanms mmokasareniell MPOBOMWINCH B KIIMHUKO-OMOXUMHYECKOMN
naboparopun HanmonansHoro oxxoroBoro neHrpa M3 PecnyOnuku Apmenust.

g aHanu3za, KpoMe CTaHAAPTHBIX CTAaTHCTUYECKHX METOAOB (KpUTEpUit
CTpIO[IeHTa), UCTIOIB30BAIM METOBI CHCTEMHOIO aHaju3a (KOpPeNsSIUOHHBIN,
pEerpecCHOHHBIN, TUCTICPCHOHHBIA (DAKTOPHBIH).

AHanu3 Marepuana MPOBOIWICS C TOMOLIBIO pPsda KOMIIBIOTEPHBIX
porpamm, IpeaHa3HaueHHbBIX JIJIsi CTATHCTUYECKOH 00pabOTKU MAcCCHBOB I (-
POBBIX NaHHBIX. BBUIM HMCIIONB30BaHBI CIIEUATN3UPOBAHHBIE CTATHCTUYECKHE
maketsl StatSoft, SPSS m StatGraphics Plus [3,5,6].

Pe3yabTarsl H 00CyKaeHNE

U3 monyueHHBIX JaHHBIX (Tabnuia) ObLIO BBISBICHO YMEHBIICHHE CO-
JepXaHus obmiero Oenka y JTUKBHIATOPOB B paHHEM IOCTaBapUHHOM TEPHO/IE.
C 2010r. orMevanach HOpMajJH3alHs ypOBHS oOmiero Oeika, KOTopas Ipo-
JI0JbKaIach 1O KOHIIA UCCIEOBaHUM.

JlucniepcroHHbIN (haKTOPHBIA aHAIM3 3TOTO MOKA3aTelis BBISIBHII, YTO B
paHHEM TepHOoJe OIS BIUSHUSA pamuannoHHoro (akropa cocrasisiia 38,39%,
B oTAasieHHoM — 20,25%, a BO3pacTHOI0 — COCTaBIIsla COOTBETCTBEHHO 23,32%
B panHeM u 30,04% B ornanenHoM nepuoaax. CymmapHast A0S BIUSHUSA 3THX
(aKTOpPOB IMOYTH Ha BCEM NPOTSHKCHUH MCCIEOBAHUI COCTABIsUIA YYTh 0OJb-
me 50%. DTo TOBOPUT O TOM, UTO CYLIECTBYIOT Oojiee 3HAUMMBbIE (haKTOPHI
(coctaBmsrone ocranpHble 50%), BiIMAIOLIME HA W3MEHEHHE IOKa3aTesis
«obmmii 6enok». B M3MEeHEeHMsIX 3TOro mokasareis HEKOTOpas /1030Basi 3aBH-
CHUMOCTh TIPOSIBJISUIACH B cCaMOM Hawane uccienoBanuid. Jlanee, Oosee 3Ha-
YUMBIMH CTaJIM BIUSHHS BO3pacTHOTO ¢akTopa u (hakropa 3abomeBaeMoOCTH (K
npumepy, B 2016T. y TUKBUAATOPOB, B JHUATHO3E KOTOPHIX OBUIM 0003HAYEHBI 5
u OoJiee Ha3BaHMI 3a00JICBaHUIA, YPOBEHb 00IIero Oenka cocraisut 74,6+1,01
[0 CPaBHEHMIO C JMKBUAATOPAMH, y KOTOPBIX OBUIO AMAarHOCTHpoBaHO 1 3a-
6onesanme 79,7+1,13; p<0,05).
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Tabruya
H3menenus Guoxumuieckux nokazameneu y JTUKSUOAMOPO8 8 PAHHEM U OMOAIEHHOM
nOCMAasaputiHom nepuooax

brnoxumMmnaeckue ITocTaBapuiinble IepUOIBI
[TOKa3aTeIn paHHuit OTHAJICHHBIN
KOHTpOJIbHAS | JIMKBU 1A~ KOHTpOJIb- | JIMKBUAATOPHI
rpyIma TOPBI Hasl TpyImna
OO0t 6esok 86.00+0.49 | 80.13+1.05 | 82.01+0.83 | 82.87+2.13
(r/m) p<0.001 p>0.05
MoueBuna 6,8+0,22 6,03+0,16 6,3+0.24 6,3+1,01
(MMOIB/1T) p<0.01 p>0.05
AcATt 0,51+0,02 | 0,460,013 | 0,48+0,04 0,34+0,02
(MKMOJIB/JT) p<0.05 p<0.002
JIunuael oOmue 6,02+1,15 8,34+0,19 6,0+1,1 5,92+0,13
(t/7) p<0.05 p>0.05
XomecTeprH 4,610,3 5,54+0,36 4,8+0,3 5,78+0,28
(MMOJTB/JT) p<0.05 p<0.02
B-nunonporen sl 40,3+2,09 48,9+1,3 41,79+1,81 47,6111
(ycn.en.) p<0.001 p<0.01
®onosei [10J1 1,61+0,1 2,09+0,12 1,6+0,12 1,9940,11
(amonb MJIA Ha 1 mn p<0.01 p<0.02
TUIA3MBl)

HccnenoBanne W3MEHEHHWA YpPOBHS MOYCBHHBI BBISIBIJIO JTOCTOBEPHOE
YMEHBIIIEHUE JTOTO TOKa3aTeisl OTHOCHUTEIBHO KOHTPOJILHOW TPYIIBI B paH-
HeM nepuojie. B Oosee mo3aHue mociieaBapuiiHbIC MIEPUOBlI HE BBISBICHO J0-
CTOBEPHOTO YMEHBIIICHUS COJCP)KaHMsI MOUYEBHMHEBI. [Ipw OlleHKe W3MEHEHUU
ATOTO TIOKA3aTeJsl C IIOMOINBI0 JIUCIIEPCHOHHOTO (DaKTOPHOTO METOoJa HE
BBISIBJICHO JI030BOM 3aBUCHUMOCTH, YTO TIOATBEPIKIACTCS W JIUTEPATYpPHBIMU
naHueiMu [4,11].

AnHanu3 u3MeHeHuil pepMeHTOB ACAT U AJAT, KOTOpBIE CIIy>KaT JIuar-
HOCTHYECKHM TIOKa3aTeJeM TpPH Pa3IUYHBIX 3a00JIEBaHUAX TICUCHH, CEpAla,
37I0KAQYE€CTBEHHBIX HOBOOOPA30BaHUSX W [IP., BBISBWI, YTO W3MEHEHHS 3THUX
MoKa3aTeliell HOCKJIM BOJTHOOOpa3HbIl Xxapakrep. OTKIOHEHUS, HA0II01aeMbIC B
MEPBbIC TOJbI WCCIICJOBAHUHN, 3HAYUTEIBHO TJy0XKe MNpPOSBISIOTCS B Oojee
nmo3aaue cpoku. CormacHo pe3ynbraraM (haKTOPHOTO aHajiu3a, B M3MEHEHHUSIX
ATHX TIOKa3aTellel ONpeAeNIeHHYI0 pPOJIb UTPAeT BO3PAacCTHOW W JIpyrue Hepa-
JMAIMOHHBIE (DAKTOPBI, KOTOPHIC HAKJIAJBIBAIOTCS Ha pPaJUaIlMOHHBIC BO3-
JICUCTBUSL.

Hcnonp30BaB METOJ PETPECCHOHHOTO aHaaN3a, TUHAMUKY W3MCHCHHS
AcCAT MBI onucand ¢ NOMOULIBIO AKCIIOHEHIMANIbHON KpuBoil y=0,34 e(—0,038*x)’
rae y — ypoBeHb ACAT, X — KOJHUYECTBO JIET, MPOUIEHHBIX CO THS aBapHuu.
CornacHo ypaBHEHHIO, OXKUIACTCS JATbHEUIIIEE CHIDKEHUE 3TOTO IMOKa3aTeNs B
OJIOKaiIIMe TObL.
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JlnutensHass aKTUBAIMSA CBOOOMHBIX pafukaioB npu naevictum MU
CIOCOOCTBYET HCTOLICHUIO aHTUOKUCIUTENbHBIX, PEMAapaluOHHBIX U KOMIICH-
CaTOPHBIX CHUCTEM, 4TO NMPUBOIUT K ycuieHuto [10JI, n3meHeHuto cTpykTypHOI
LEJTOCTHOCTH U MPOHHUIIAEMOCTH OMOMeMOpaH, KOTOpPhIE, B CBOIO O4Yepeib, BbI-
3BIBAIOT PAa3BUTHE JIy9E€BOI MATONOTHH, B CBSI3U C YeM JIUMTUIAHBIM TEPEKUCIM
NPUAAETCs] BAXKHOE 3HAYCHUE B ITaTOTEHE3€ PA3IMYHBIX COCTOSHUH, TaKUX Kak
mydyeBas OOJIE3Hb, OXKOTOBas TPaBMa, 3JIOKAUECTBEHHBIE HOBOOOpPa3OBaHMUS,
CTpeccHl U T.J. B CBS3M C BBIIEH3I0KEHHBIM HAMH MPOBEIEHO JMHAMUYECKOE
HaOmoaeHne 3a oTKIoHeHUAMHU (pornoBoro [10JI 1 mumumHOTO 0OMEHA (0OIIHE
JUNUABL, XojecTepuH, B-nmumonpoTtenasl, GoHoseid [10JI B minasme kposu) y
JIUKBUJATOPOB.

JvHaMyka W3MEHEHUWW HJTUX TOKa3aTeJell olrcaHa COOTBETCTBEHHO
YpaBHEHUSM JIOTapuPMIIecKoi perpeccun: y;=7,3-1,1261g(x) u nuHelHOM per-
peccun: 'y, =5,064+0,0083x, rae X — roAbl UCCIIEAOBAaHUS, Yy; — JIMIUABI 00-
ye, y, — xonaectepu. CorinacHo 3TUM YpaBHEHUSIM, IIPOTHOZUPYETCS yMepeH-
HOE€ TOBBIIICHNE XOJIECTEpPUHA M TOHMKEHHE OOIMIMX JIMIHUAOB B Oirpkaiiime
TOJIBL.

B 1987r. conepkanue xojecTepuHa y JUKBUAATOPOB OBUIO TOCTOBEPHO
noBkIIIeHO (5,5440,36) OTHOCUTENBHO KOHTPOIBHOU rpymisl (4,6+0,3; p<0,05).
B ormaneHHOM mnepuoae TakKe MPOCIEKHBAIOCH JTOCTOBEPHOE OTIMYUE OT
KOHTPOJIGHOW Tpymmel (Tabmuia). DakTOpHBIA aHAIN3 HE BBISBWI JI030BOM
3aBHCHMOCTH 3TOr0 IOKa3aTels B OTAAJEHHOM mepuosae. B koHue uccneno-
BaHHUIl OTMEYAJIOCh TOHIDKEHHE 0T BIMSHUS PaguallMOHHOTO Qakropa 10
15,4% w mpeobnamanwie IONHM BIUSHUA Bo3pacTHoro ¢akropa (38,2%) Ha
YPOBEHB XOJIeCTepHHA.

AHanmu3 W3MEHEHUs [-JIMIONpPOTEUAOB, SIBISIOMINXCS Oonee Xapakrep-
HBIM TIOKa3aTelieM JUIHIHOTO O0OMEeHa, BBISBHIII JOCTOBEPHOE TOBBIIICHUE €TO
YPOBHS ¥ B paHHEM, H B OTAAJCHHOM IEePHOJaX OTHOCHUTEIHFHO KOHTPOIBHOM
TpyTIIBL.

AHanu3 u3MeHEeHH OMOXMMHMYECKHX IOKa3aTenell KpOBH JIMKBHIATOPOB
BBISIBWJI, YTO M3MEHEHHs, UMEBIINE MECTO B TIEpBbIE I'0J(bI MCCIEOBaHHUN, B
OCHOBHOM, HOPMAaJIM30BAINCH B OTJAJICHHOM IOCIeaBapuilHOM mepuoze. AHa-
JU3 JI030BOI 3aBUCUMOCTH C TIOMOIIBIO JUCTIEPCHOHHOTO (PAKTOPHOTO METOJa
MOKa3ajl, YTO 3aBUCHMOCTH «J03a-3(QQeKT» MpH 3TOM YETKO HE BBISBISIETCS,
YTO COBMAJAET C JIUTEPATYPHBIMU JAaHHBIMH O ACHCTBUU HU3KUX YPOBHEH 00ITy-
YCHHS.

Wzydyenne n3MeHeHU OMOXMMHYECKUX ITapamMeTpOB KPOBU B JMHAMHUKE
JlaeT BO3MOXKHOCTb HAWTH 3aKOHOMEPHOCTH BIMSHMS Manblx no3 WP Ha op-
TaHW3M, OPOCIECIUTh, K KaKUM OCJIOXHEHUSIM HPUBEAYT HapyLICHUS OHOXU-
MHYECKHX TapaMeTPOB, U MPABIIIFHO OPTaHU30BATh TEPANEBTHIECKYIO TOMOIIIb

JIMKBUAATOPaM.
Hocmynuna 01.04.21
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QUEY-h Jpuiph htmhwtpukph (hjyhpunnpubkph
JEuuwphvhuljut gnmguuhoubph quuwhwndwb

hudwljupquyhtt Uninkgnid

U.Q. Yupuybwnyut

znpjusnd ukpjuyugus Eu jhyyhnqunnputph wpyut jEhuw-
phuhwlwh gniguwhstkph niumdbwuhpm pjub wpyntapbtpp phghw-
unip uyhwnwlnigh, dhquiyniph, punhwunip (hyhnubph, unjbunb-
phup, f-hwynwpnnkhnubph, phiheniphth, gpniynquyh, ppdbtnttph
(wmuyuwpun b wjuwtht wdhininpwbtudtpuq) yupnibwlnipniup Jun
b htipwhwp htnypwupuhtt dudwtwjuopowinid:

Zujnuwptpyt] b (hydhguunpubph punhwinip uyhunwlnigh
wupnibwlnipyut tjugnid Jun hbndpwpwihtt opowtnid: Uju gni-
guthoh thnthnpunipinitubpnid npno ngnquijhtt jujugwénipinit npulinp-
Jtg hbwnwgnunipjut uljgpmid: Zknmwquymd wwphpughtt b hhywi-
nugnipjuwb qnpénuutnh wqpkgnipiniitt wnwybky qquh npupdwy:

Uhquiymiph dJdwluwppulh tnthnjunipnibiubph niunidbwuh-
poipjudp hwynbwpbpyl] £ wju gmgubhoh qquih tfugmu’ hwdb-
dwwnwd JEpwhulnn judph htn Jun opowtnid: Zknwhwp htwudpu-
puyht dudwbwluwhwwndwénid dhquiyniph wupnibwlnipjut qquih
wtlnid sh hwyntuwpbpyby: Yhuybpuhnt gnpénwghtt Ukpnnny wju gni-
gutihoh thnthnjumpmitubpp guwhwwnbihu  pnquyhtt jupugwénipnil
sh hujntwpbpyt:

AcAt b AlAt dbEpdbunubph thnthnpunipjniutph JbEpnisnipiniup
gniyg kg, np wyn wqupwdbknpbph thnthnpunipniutbptt whpwal Ehu:
ZEknwgnunmipjutt wnwehtt mwphubphtt tjundws stnnudubpp swn
wybk h junpt B wpunwhwynyt) hinwgqu dudwbujuhwngusubpnid:

N*hgpbuhnt Epnismpjut dkpnnh dhongny ujwpwqpytg AcAt
thnhnjumpnitiubph ghtwdhlui: Unwgjuwsd hwjuwuupdwt hwdw-
dwgi’ wowohlw wwphibpht wju gmguihsh hbnwqu wuqmd k
uyuuynuu:

Ppufutwg]ty b jhydhnuinnpbph $ntwghte (hyhntph whpop-
uhnugdwt b jhyhnuhtt @ynipwihnuwbtwlniput oknnudubph nh-
twdhl] hbwnwqnuunipni: Cunn phgphuhugh hujwuwpnidibph Jwb-
huwmnbuynid ki junjkunbphuh swthwynp wg b punhwtnip hyhnubph
ujugnud wnweohlju wnwphubkpht:

1987p.-ht 1hjyhnpuwunputph punjbunbphth wwpnibwynipniup
qquhnpkl wdl) Eunnighs (sdwnuquypyws) dph hwdbdwwn: Nrunid-
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twuhpnipniiibph wwpwnht tpdb] Eb fwnwuquypuwyhtt gnpénuh wg-
phgnipjut twuqnidp dhtsh 15,4%, junjkunbtphtth dwjwupnulh Jpw
wwphpuhll gnpénbh wqnbkgnipju wép 38,2%:

B-1hwynwypnunkhnutph thnthnjunipiniuutph 4tpnidnipiniup gnyg
E wndbk] dwjuppulh qquih wd hywhu Jun, wjtytu ) hkpwhwp dw-
dwiwluhwnwsnd - hwdkdwnws unnighs fudph htw:

Lhyyhgpuwnnpubph wpyut jEtuwphdhujut gniguhoubph ykp-
(nusnipjudp ywupqytg, np hklnwgnunnipjutt wpwehtt nuphubphtt nk-
nh nitubkgws thnhnpunipmnibiubpp hhdtwjuind jupquynpyt) Eu hb-
pwhwp htwndpwupuwhtt opowtnid: Thutwdhjuymd wpyut YEtuwph-
dhwjut gnigwuhoutph thnthnjunipnitubph niunudbwuhpnipniup
httwpwynpnipnit £ wnwjhu qunubkint opquthquh Yypw hntwgunn dw-
nwqujpltnh thnpp pnquubph wqpbgnipjutt ophtiwswthnipniutpn,
htwnwphubnt JEuuwphdhwljut wuwpwdbnpbph pjpwponnidubph hb-
nbwtpny wnwowgwsd pupnnipnibiubpp b yuwunowd juquulbpybine
pniduljutt ogunipniutt nt futiwdpp:

System Approach to Assessment of Biochemical Indicators of
Liquidators of Accident Consequences at the CHNPP

A.G. Karapetyan

The paper presents the results of studying the biochemical parameters of
blood in liquidators: the content of total protein, urea, total lipids, cholesterol, -
lipoproteins, bilirubin, glucose, enzymes (aspartate and alanine aminotransfe-
rase) in the early and late post-accident period.

A decrease in the total protein content of the liquidators in the early post-
accident period was revealed. In the changes in this indicator, some dose
dependence was manifested at the very beginning of the research. Further, the
influence of the age factor and the morbidity factor became more significant.

The study of changes in the level of urea, revealed a significant decrease
in this indicator relative to the control group in the early period. In the later
post-accident periods, no significant decrease in the urea content was revealed.
When assessing changes in this indicator using the dispersion factor method, no
dose dependence was revealed.

Analysis of the changes in the enzymes AcAt and AlAt showed that the
changes in these parameters were wavy in nature. The deviations observed in
the first years of research are much deeper manifested in later periods.
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Using the method of regression analysis, the dynamics of AcAt changes
was described. According to the obtained equation, a further decrease in this
indicator is expected in the coming years.

A dynamic observation of the deviations of the background lipid peroxi-
dation and lipid metabolism in the liquidators was carried out. Regression
equations predict a moderate increase in cholesterol and a decrease in total
lipids in the coming years.

In 1987, the cholesterol content of the liquidators was significantly
increased relative to the control group. At the end of the studies, a decrease in
the proportion of the influence of the radiation factor to 15.4% and the
prevalence of the proportion of the influence of the age factor (38.2%) on the
level of cholesterol were noted.

Analysis of changes in B-lipoproteins, which are a more characteristic
indicator of lipid metabolism, revealed a significant increase in its level both in
the early and long-term periods relative to the control group.

The analysis of the biochemical parameters of the liquidators' blood
revealed that the changes that took place in the first years of the research were
basically normalized in the long-term post-accident period. The study of
changes in the biochemical parameters of blood in dynamics makes it possible
to find the regularities of the effect of small doses of IR on the body, to trace the
complications caused by violations of biochemical parameters and to properly
organize therapeutic care.
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25 616.12-008,24,275.1(575.2)

Junpkuhuh wupwswopewih Fyninghwljui
wujdwubph wgntgnipiniup pupnguljuiukph uhpn-
wtunpuyhlt hwdwljupgh Jpw

‘U.8nL.Unudjut!, U.Nr.Unuowiyui?, U.U.Yupuytunyub!

18602, jkhuwpwinippul pulniynkn, dupgnt b jEinubhibph
Pphqhninghuyh wilphni
0025, Epliwli, Qwipkagh, 8
“Hwpykipup N3 dpoluulupg puypng

Futbuyp punkp. pug hwupkp, nhinpwhwutbp, uhpn-winpujht hwdw-
Yuipg, dhqhninghmljwi gniguithputp

Ubkpwbnipni: Zwynuh E, np pug owhwgnpéynn hwpkpp,
phwjut jwunpudnp wnuunbinig pwugh, hujuyuliut Jowu Eu
hwugnid wjn wmbnuuph Eynhwdwlwupght. nsuswgynid Lu pniyubph
puquuphy wbuwliukp, pwpnynd b ubbinuihtt onpwbbpp: SYjuyg
nwpwsuwopowip huyntynd £ Eyninghujutt wntnh widhowlut
Juwbigh nwul: Zwuptph pug swhwgnpsdwt htnbwupny juwpunynid
kb ufu] nwpwswopewlh Yhunpnpuughtt wwppbpp epninpup,
Upuninpup, hnnp: Ujp wdkbt hpktg wqpbgnipmiut G niubunid hwb-
pht hwpwlhg pwfujuyptph phwhhsubph wenngmipjut Ypu: Uju
wojuwwwph byuwwnwli £ puguhwjnk] nuypnguljubttph wennont-
plul ypu wnunnunyuws dvhowjuyph whdhowlwt wqnpkgnipniup b npw
htwnbwupubpp:

‘Unipn b Ukpnnubpp

Munudtwuhpyt)] £ Unpph nulnt pug hwuph gnpéniubnipjut
wqpbgmipiniip hwtphtt hwpwlhg dwppbthuph mupwdwopowtih nk-
pwhwutbph (40 wowltpwn) Phqhninghwljut vh sowpp gniguthpubph
Jpu: Uju wpjuwwnwipnid tkpujugus tu dvhuytt uhpu-wunpuwjht
hwdwlwpgh gnpéniubnipjut ntuntdbwuhpnipjut ndjuubpp: Zknw-
qnuunipniubptt hpuwjuwbwgyl) tu tpynt judpipnud (hnpdwupupujut
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Tudptp) I junidpp” dhohipuuwpubghtitp (13-14 nupklwb, 20 wd), IT
Junidpp pupdpruuwpuiighikp (16-17 nwupkljub, 20 wha):

SYujubpp hwdbdwnytl) B Eyninghwybu dwpnip b wnnnow-
puwuwhtt gnnnh hwdwpynny Unbthwtwub punuph unyu wuphpuwght
hudptph (uuinighs pudpkp) wowlbkpnubph gnigwuhoutph hbwn: Zk-
nwqninmipiniubphtt dwubwlgl) Bu 42 judwynpiubp (I janwdppt 13-14
nupklul 23 wowlkpnbtp, I unidpp’ 16-17 nupkljwb 19 wow-
Ytpwnutp):

Zknmwgnuynnutph upnh gopénibbtnipjut  hkwnwgnuinipniuh
bpuljwiwg]ty t <wppkuhup pwnupuyghtt wnihlhhywh  pdhoy-
upnwpwth  wbudhpwjut  Jdwubwlgnipjudp:  EjEjunpuupunwugpbpp
(EUQ) b djntu hknmwgnuinipjniuiptt hpwljwuwgyty i wowlkpunutph
b bpwig sunnubph hwdwdwjinipjudp: SYjujutph hwjwuwnhnipniup
npnoyty b Jh&ulugpuljui Jhpnisnipudp oqunugnpskyny SPSS spw-
gpujhtt thwpkpp: Fnjnp nunudbwuhpnipnibiubpp juwnwpdl] Bu
«Uwpnnt ppwynitipibph & phnkphljuh hwdpinhwinip hnswljwugnph»
hudwywunwupiwb hnnpjwsubph hwdwduyg:

Upmynibputipp b putwpynudp

Cpgwlu Uhguw]uyph thnthnjunn yuydwbbbphl wewght htppht
wpdwquipnid Lkt opquuhquh uppi-wunpuyhtt b puswnwlub hw-
Uwfupgtpp, thojuymd & npuig phghninghwljwl gniguhpubpp,
npnug yYbpnidnipniup htwpwynpnipnit £ wwjhu quwhwunbnt
dwpnynt wpnnowljwt Yhdwyp:

Uplnnpinmd Ox-h pwbwlmpjul wwliwup b htnbwpup Ox-h
dwubwlul wupghwy fhpdwb whlymdp ndjupughnid kb opguiihg-
Unid O2-h jmipugdwitt gnpépupwugp. qupquinid £ hniuuspught
prYwstwpung [3]: @pyustwpunghtt punpny tplnypubpt h hujn
quihu ényh dwlbpbnyphg 2000 U-hg wykih pwpdpmipmnibbbpnid:
Jupnkhuh wwpwswopowip quynid £ ényh dwlbplunyphg dnwn
2000 d pwpdpnipjut Ypw, npp hwdwpynud k phpl ppustupungujht
dvhowduyp: Uy wuwydwbtbpnd dwupnnt dnn onpwthbh winwpwbiw-
Jut qupqugnmdubp skt tjuwwnynd, wowyl] bu wyn wuwydwbbbtpht
hwplwpyusibph dnn[1]: Unpkiubph shwpdwpdusbph dnn jupng
kb tjunm]b] npny jwbquipmutp phpl guwuyinniyn, puljninnipmnil,
upwnh Ysynidubph hmgwpimgnid, npnup tpkp-snpu op htilnn wuhbwnw-
unid Eul4]:
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Uwluu, Gpp pwub phpl ppdwstwpunghtt wybjwunid tu
dpunnpuughtt wy; quqbtp, dhepwjuypp nunumd £ nipe hhjwunni-
pintuubph ywuwndwn [2]:

«dwpnttpup ppgwljw dhgwduyph ppudhdwlyh Jtpnisnipub
dwuhty»y hwunwpnpmd tkpjujugus Jhdujugpuljut nyjujutph
hudwduwt’ wyny nwpuswopewinid Juwuwlup ympbph pubwlp qb-
puquugnid £ uvwhdwiudws swthp: Unpph pug hwtiph gnpéniubknipjut
htnbwbipm] Uplnnpumd wy) quqbph’ dwubwynpuybu ghwihnyughi
dvhwgnipniuubph weluwynipnitip junpuginid £ ppustwpungh wq-
nkgnipniup, pununid |nipg hhywunnipnitubnh wwdwn, nph dwuht
E Jyuynud dbp juunmwpws hbnnwgnuinipiniup:

Unynruuly
Juppkipup b Unbhwiufuipl3-14 (1 junidp) b 16-17 nnupblpul (1 jnidp)
upwfEmnikph uppun-winpuyhl hudwlupgh npny gniguiihoblph
Upopliugyus nfjuyilpp (p<0,05)

ZEkwnwgninjwus Iunudpp Onpdwpupuljui Uwnighs
gniguthpubpp (n=20) (dwpnkuhu) (Unbthubtuyui)
Upwnh hsynudubph wnwehl 92,78+3,06 77,56+1,19
hwd. (quply/pnyk) Epypnpy 91,38+2,07 78,38+1,62
Uhuwninihly gupnid wnwghl 113,60+1,23 100,0+2,13
(Ud u.u.) tpypnpy 117,10+1,97 105,0+3,27
Thwuwnnghly dupnid wnwghl 61,50+1,24 55,0+1,89
(Ud u.u.) Epypnpy 67,75+1,36 73,12+2,28
Ulunpuqupluyjh wnwghl 51,77+1,46 40,83+3,61
Luonid (Ud u.u.) Epypnpy 48,91+2,11 37,72+1,59
Uhghti qupykpul. wnwghl 78,91+1,28 84,25+2,33
Luonid (Ud w.u.) Epypnpy 70,10+2,23 83,76+1,28

Unmniuwlhg tplinwd E, np dwuppbthunid ptwlynn npuypnguljui-
Uhkph U wowghl, U kplypnpy judplpnid upinh Ysyndubph hwgwunt -
pintup Unbthwbtwduwih nypngujutubph tnytwwnhy judpiph hwdb-
dwnnmpjudp pupdp Ehuduyunwupwbupap 20 b 16,6% -m:

Pupdp £ twlb bpwbg qupitpuwluihtt dupondp, npp Jupbkh tp
pugunnb] dupnbkuhup phwljhduyujut gujdwbbbpny: Uuju)t wy
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hudpbpmid - wpjutt Lupdwt bl wyp gnigwuhoh' wunpwuquplught
Lupdwt hwdkdwwnnipyniub wyp put £ hnipnid:

Ubunpwuquplujhtt Lugnidp (uhuwnnihy b phwuwnnihl dupnidubph
wnwppbpnipiniip) wpyut opowbwnpnipjutt uplnp gniguwuhy k, nph
uvwhdwijwsé swthp 40 dd v E Dpw pwpdpugnidp jud hetgnidp
Jyumnd E opquuhqunid $niuljghntimy npnowlh pwbqupnidubtph,
dwutwynpuy bu wpnitbwnwp winpibph wnwdquljuunipjut duuhb:
Jupptthuh fjudpipnud wyn gnigwthop unnighs fudpbiph hwdbdwwnnt-
pjudp pupdp b hwdwyuwunwupwmbwpup' 26,8 b 29,7% -ny: Uln-
puqupiuhtt Luponidt wdhpwljutt juy nith wpjut hnuph owpdhy
nidh htw, nph punphhy hyniudwspubphtt ppuwsht b dwwnwlupup-
Ynid: dwpnbkuhuph pipwhwutbph winpuqupuihtt pupdp guonudp
hiwpwynp £ mbh thnphwnnmgnquljui (Yndubbuwnnp) bpwb-
Ynipnit’ poowyhtt nipuwhnjuwbwlnipjut gnpépupwgubptt wyw-
hndtnt hwdwp: Uujuytt wunpuqupujhtt pupdp dugnidp b upnnh
yoynuwdutph puwpdp hwdwpnipmitp Juynud Bu wyp  wwpwubdw-
opowinid wwypnn wowljtpnutph vhpwn-winpwhtt hwdwlwupgh gqbp-
Swpwpbnujwénipjutt dwupl, npp upnnh hhywungnipnitutph npn-
owljh nhuljip b wwpmbwlnud: Uy dwuht Gb Jiuynud tnwpusw-
opowih pniduyuwuwpluw Yhuwnpnuubphg uwnwgqus wnydjujukpp’
wnwphpwjhtt wyy udpbpnid uhpn-wbinpuyhtt pwbqupnidubph pudw-
Jutht pupdp wnynup (dhpnupnhw, hwdwpwupunnipinil, stswnu-
Jub wnhpuhw, upnnh hunnppswljut hwdwlwpgh nwppbip hwndws-
utph wpgljuthwlnid):

Utnpuwqupujht £uonidp jupbnp E kY wy) gniguthoh' dhohtt
qupibpuuyhtt duponudp (URK) npnokjnt hwdwp, npp vhuwnihl b
nhwuwnnihl Lupnidubiph dhohtt pywpwbmutnp sk: UQK-u npnpynid k
htwnljw) pwtwdlny UK = 1/3 uhuwnnihl gupnid + 2/3 nhwuwnnihy
&upnud [5]:

FPuwljuunt Jhdwlnid UL&-t 70-110Ud uv.u.-h vwhdwutbpnid L,
nnt wywhnymd £ hmuujuwspubpnid ppuwsth b uttnupup ynipkph
jipugnudp: Unyyniuwyhg bpmd &, np U Dwpnbuhuh, 1 Unkhwbw-
Juth nuypnguljwbubph dnn wyn gniguithop tnpdwyh vwhdwbhubpnid
E: Uwljuyu dwpnbuhunid dnnn 7-16 % -ny gwép £ Unbthwbwduth
njuiutphg, npp JYuynud b wyn nwpuswpgwinud npnpwh jutnhp-
ukph dwuht:

Ujuyhuny, htnnwgnuunipniiubph wpynitpp gnyg k wmwwjhu, np
Jupnptthuh mwpwéwopewth ninwhwuttph vhpn-winpuyhtt hwdw-
Jupgh wjjujubkpp npnpwlhnpbkt wwppbpynid o Unbthwbwduth
unyu mwphph tpkowubph gnigutthpubphg: Uy muppbpnipeniup Jju-
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mud £ upwtg opquuhqunid uhpwn-winpuwyhtt hwdwljupgh whinwpw-
twlut qupqugnidutph dwuht, npnip yujdwbwynpdws tu ny vhuygh
plulj hduyuljut, wyp twb nwpwswopowth Eyninghwujut wbpwunk-
tyuwuwn wuwydwbubpnyg [1,3]: Fu B rwunnid bl mEnuijut wynih-
1hupjuubkph ubpuyugpus nyjuubkpn:

LChanniinfus F 25.03.21

BinsiHue 3K0J0rMYeCKUX YCIOBHI HA cePAeYHO-COCYAUCTYIO
cucTeMy y4eHMKOB BapieHuncckoro peruona

H.IO. Anamsu, C.P. Aragxansan, M.A Kapanersin

B pesynbrate neATENBHOCTH OTKPBITHIX PYJAHUKOB HApPYIIAETCS IKOJO-
THYECKOE PABHOBECUE CPEIbl: MPOUCXOMUT 3arpsi3HEHUE aTMOC(ephl, BOJbI U
MOYBBI, KOTOPOE OTPaXKaeTcsl He TOIBKO Ha DKOCHCTEME JIAHHOTO PETrHOHa,HO U
Ha 3I0pOBbE HAceJICHUS: HAOOMa0TCS (GyHKITMOHAIBHBIE HAPYIICHUS (PU3HO-
JIOTUYECKHUX CHCTEM OpPTraHu3Ma.

B nmannoit pabote npeacTaBieHbl pe3yIbTaThl HCCIEJOBaHMUS HEKOTOPBIX
(U3HMOJIOTHYECKUX I1apaMeTPOB CEPACYHO-COCYAUCTOW CHCTEMBI MOAPOCTKOB
ropona BapjeHuca, KOTOPbI HaXOMUTCS MO COCeACTBY ¢ pyaHukoMm COTK,
JIOJITUE TOJBI JKCILTyaTUPYEMOI'0 OTKPBITHIM criocobooMm. [IpoBeneH cpaBHU-
TEJILHBIN aHaInu3 MCXKAY AaHHBIMH, IOJYYCHHBIMHU Y NOAPOCTKOB ropoja Cre-
NaHaBaHa, KaK SKOJIOIMYCCKHU OJIaronpUsITHOrO peruoHa ApMEHHH.,

The Influence of Ecological Conditions on the Adolescents’
Cardiovascular System in Vardenis Region

N. Yu. Adamyan, S.R. Aghajanyan, M.A. Karapetyan

With the exploitation of open mines, the ecological balance of the
environment is disturbed; the atmosphere, water and soil is polluted; there is a
danger for ecosystem in the area. It also affects the health of the population.
This work presents the results of the study of the physiological parameters of
the cardiovascular system of students of different age groups in the city of
Vardenis. Sotk gold mine is located in Vardenis region, which has been
exploited openly for many years. The obtained data were compared with the
data received in the relevant groups of teenagers in Stepanavan. Stepanavan was
chosen as an ecologically favorable environment.
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VJIK 13058

AHajau3 3200/1eBA€MOCTH JIETCKOI0 HaceJIeHHsI B ApMeHMH

T. M. AcTtadanan

ApMAHCKULE MEOUYUHCKUL UHCTNUMYM
0087, Epesan, ya. Tumoepaosn, 14

Knrouesvie cnosa: IIPOMBIIIIJIEHHOCTD, 3a6oneBaeMocn), AOC€TU, PCTUOHBI, PYyI-
HUKH, TAXKEIBIE METAJIbLI, OKCILTyaTalus, CBUHEL, MBIIIBAK,
OKOJIOIruAa

BBenenune

OOmue mpuYMHB W3MEHEHHS DKOJOTHH, TaKHe KaK CTPOUTEILCTBO,
BEIpYyOKa JI€COB M Ap., NPUBOIAT K HW3MEHEHHUIO SKOJOTHUYECKOrO OanaHca M
kimMarta. OcoOEHHO BEIpaKEHBI W3MEHEHWSI, CBS3aHHBIC C JTOOBIBAOIICH TIPO-
MBIIUIEHHOCTHI0. AKTYaJllbHOCTh HAIleTO WCCIEeNOBaHHs CBs3aHA C Hapylie-
HUEM DKOJIOTMYECKOW OOCTAHOBKU B CBS3U C aKTUBHBIM Pa3BUTHEM TOPHOJO-
OBIBAOIIEH, PYJHUKOBOW MPOMBIIIJICHHOCTH, KOTOPOE MPHUBOAUT K U3MEHEHUIO
MPUPOJHOTO JaHAmAadTa, U OKpY)KalolIas cpeia 3arpsi3HsAeTcs NpsMo, HEro-
CPEICTBEHHO W OIIOCpPEIOBaHHO. DJKOJIOTHYecKas oOcrtaHOoBKa B PA, kak u B
MHpE B LIEJIOM, 32 IOCJIEAHUE JECATHUIICTHS MPUBENa K U3MEHEHHUIO CTPYKTYDBI
3a00JIeBa€MOCTH HACEJICHUsl CTpPaHbl, B TOM 4HCIE AeTckoro. OTmedaercs
BBIpaXCHHAs TEHACHIINS K POCTY BIEpPBbIE BHISBICHHON 3a00J€BAEMOCTH CPEIH
JIETCKOTO HACEJNICHHsI 110 CIIeYIONIMM HO30JOTHIM: 3a00JIeBaHUS KPOBU M KPO-
BETBOPHOM CHCTEMBI C YYaCTUEM HMMYHHBIX MEXaHH3MOB (R*=0,8986) u Ho-
BooGpasosanus (R?=0,7652), yBennuenue 3aGoneBaemocT actmoi. Ciabo-
BBIp@XCHHAs TEHACHINS — WH(EKINOHHbIE M Tapa3uTapHble WH(EKINH
(R?=0,5981).

VYiydiienue kadecTBa TMarHOCTUKA W BBIBIISIEMOCTH  3a00JieBaHUI
uMeeT Oouiplliee, HO HE MEPBOCTEIICHHOE, 3HAU€HHE B TOBBINICHHW 3abolie-
BaeMocTd. 3a mocnenaue 30 yeT HaONIOmaeTcsl HEe TOJBKO yBENWYECHHE, HO H
TEHJCHIUS K CHI)KEHHWIO 3aboseBaeMocTH (0OJE3HW SHAOKPHUHHON CHCTEMBI,
MeTabonuyeckue u Tpoduueckue HapymeHus). C Apyroil CTOPOHBI, CpaBHU-
TENbHBIH aHalu3 3a00JeBAEMOCTH B pa3HBbIX PErHOHaxX IOKa3bIBaeT, YTO B
OTJAETBHBIX PErrHoHax 3a00JIeBAeMOCTh BO3pPAacTacT HE OJIMHAKOBO, a B 3aBH-
CHUMOCTH OT 9KOJOTHYECKOW 00CTAaHOBKH pErHOHA.

B HexoTOpBIX pernoHax ApMEHUH WMEIOTCS SIBHBIE MPU3HAKU M JJOKa3a-
TEJNBECTBA JKOJIOTUYECKU HEOJIArONPHUSITHOW OOCTaHOBKH, CBS3aHHBIE C Pa3BH-
THEM TIPOMBIIUICHHOCTH B JTaHHBIX permoHax [11, 19-21] (mempaBuibHas
SKCIUTyaTalys WM KOHCEPBAIlMS METAJUIOWIHBIX PYTHHKOB), YTO MPUBOIUT K
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IOBBINICHUIO YPOBHA CBHMHIIA U MBIIIIBAKA B KPOBH Y KUBYIIUX TaM ,Z[CTCﬁ.
MarepuaJj u MeTOabI

IIpoBenen aHamM3 BIEPBBIC BBIABICHHBIX 3a00JeBaHUN (MH(M)EKITMOHHBIE
U mapasuTapHble Ooyie3HH, 3a00JeBaHMS KPOBH M KPOBETBOPHOW CHUCTEMBI C
y4acTHEM HMMYHHBIX MEXaHH3MOB, OOJIe3HH SHAOKPUHHOH CHUCTEMBI, B TOM
YHciie TUPEOTOKCHUKO3bI (ayTOMMMYHHBIE), caxapHbiid nuader (CJ) 1-ro tuma,
HOBOOOpa3oBaHus) cpenu merckoro HaceneHus PA 3a 1990 — 2019 rr., Takxke
o0I1as ¥ BIEPBBIE BBIABIEHHAsA 3a00sieBaeMocTh HaceneHus ot 0 go 14 nmet no
BceM perroHam PA.

Juunamuka 3aboieBaeMocTH OBUIAa HCCIIENOBaHA BO BCEX pErHMOHAX
Apmenun — EpeBan, AparanotH, Apmasup, ['erapkynuk, Jlopu, Baiionr J[30p,
Koraiik, lllupak, Cronuk, TaByi.

JlanHble B3STHI M3 CTATHCTHYECKUX €XKEromHukoB [1-7], omyGuu-
KOBaHHBIX MUHHCTEPCTBOM 31paBooxpaHenus PA 3a 2012-2018 rr.

3aperucTpupoBaHHas 3a00J€Ba€MOCTb U CMEPTHOCTh OBLIM PACCUHUTAHBI
Ha 100 000 Hacenenus. beln n3ydeH MMPOKUI CHIEKTP JIUTEPATYpPBhl, YKa3aHHOU
B UCTOYHHKAX.

AHanu3 pe3ysbTaToB AESITEIHFHOCTH MPOMBIIIJIEHHOCTH B T€X paioHax,
rZie BBISBJICHA HanOoblIas 3a001€BaeMOCTb IETeH, MOKa3aTeae 3arpsa3HeHHs
OKpY’Karomei cpeapl, ocHOBaH Ha AaHHBIX IlIkonbel 0OOIIECTBEHHOrO 3apa-
BooxpaHeHus: AUA u onyOIMKOBaHHBIX B XKYypHajlaX M OTIENBHBIX HCCIENO-
BaHUAX (CM. McTOUHWKH). OCOOBIi MHTEpEeC MPEeACTaBISIOT HCCIeTOBAHMS,
npoBefieHHble MHCTUTYTOM XuMudeckor (us3uku M. A.b. Hanmbannsna HAH
PA, B vacTHOocTH B COOpaHHBIX M IPOAHATM3MPOBAHHBIX MaTepHajax KaH-
nunara xumudecknx Hayk C.MuHacsiHa.

Bce ananu3sl mpoBOAWIHCH ¢ Ucmoib3oBanuem Excel 2016 (Microsoft,
Penmonn, Bamunrron, CIIHA). B nporpamme Excel moctpoeHs! quHHM TpeHa
C pacueToM JOCTOBEPHOCTH allpoKCUMaun/Ko3dduiuenra qeTepMUHUPOBAH-
HOCTH R?, KOTOPBIi HCIIOIB3YETCS IS CTATUCTHYECKHX TIPOTHO30B H 03HAYACT,
HACKOJIBKO XOpOIIO ypaBHEHHE, IIOJIy9eHHOE PETPecCCHOHHBIM aHaN30M,
OTpaXkaeT B3aMMOCBSI3b MEX]ly IEPEMEHHBIMH ITOKa3aTEISIMU:

0,7 — 1,0 — BelpakeHHass YCTOHYMBOCTBH/TEHACHIMS K POCTY/CHIKEHHIO
3a00J1€BaEMOCTH,

0,4 — 0,69 — neycroiturBas (cnaboBbIpaKeHHasI) TEHJICHIIUS K POCTY/CHU-
XKEHUI0 3a00J1eBaEMOCTH,

0,0 — 0,39 — oTcyTCTBUE TCH/ICHIIHH.

Pe3yabTarsl H 00CyKaCHTE

B nocneHue roapl pe3ko NOBBICHIKCH 3a001€BaHMsl KPOBH U KPOBETBOP-
HOM CHCTEMBI C yJacTHeM MMMYHHEIX Mexanu3moB (R?=0,8986) i omkomoru-
geckast 3a6oseBaemocts (R?=0,7652).
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CrnaboBBIpakeHHAs] TEHICHINSA — WHQEKIHOHHBIE 3a00leBaHUSI |
napasutaprele uadexmun (R*=0,5981) U OTCYTCTBHE YCTOMUMBOCTH K POCTY

3a6onesaemoctu CJ 1-ro tuma (R?=0,2078).

Tabauya 1

Bnepeble 8blsBIeHHbIE 3a00/1e8aHUsL 0emcKo20 HaceneHus PA

Hozonornueckas

[Nepuox HaGmoaeHust, T

bopma 1990 | 1995 | 2000 | 2005

2010

2015

2017

2018

Wudexnnonnse
U mapasurtapHeie |3446.4 |2831.0 [4172.4 |3315.5
0oJie3HU

5516.9

4910.0

4915.8

5001.5

Hogroobpa3oBa-
HUA

17.5 13.3 | 19.2 |18.2

45.1

58.2

54.9

48.7

3aboeBaHus
KPOBH U KpPOBET-
BOPHOM CHCTEMBI
C ydYacTHEeM HM-
MYHHBIX  MeXa-
HU3MOB

2824 | 2859 | 423.7 | 635.1

904.2

999.7

992.5

986.5

Bonesnn
SHIOKPUHHOMN
CHCTEMBI, MeTa-
OoMYeECKHE "
Tpoduaeckue
HapyUICHUS:

2308.6 | 975.5 | 506.6 | 434.7

434.1

344.2

287.6

290.2

THUPEOTOKCUKO3BI
(ayTrommMmyH- 4.1 2.2 13 04
Hble)*

1.7

0.9

0.8

3.5

caxapHbeli  aua-

4.4 4.6 4.7 12.2
oer 1-ro Tuna

7.9

7.0

16.2

5.3

* ApMeHUS — SHIeMHIYecKas 30Ha 110 Honoaeuimry.

Tpumeuanue. Kupro Kypcueom oTMeueHa camasi BICOKas 3a00J1eBaeMOCTh Cpeii perioHOB PA

:

g

—#—32001eBaHHA KPOBU W
KPOBETBOPHOMN CUCTEMBI € YHaCTUEM

g

g

GonesnHu

3abonesaemoctb Ha 100 Tbic, YENOBEK
N

g

WAMYHHBIX MexaHu3MoB e

y = 306,24x + 2885,6
R* = 0,5981

4]

y =124,51x +128,46
R? = 0,8986

1990 1995 2000 2005 2010

2015

2017

2018

Puc. 1. TenaeHnus n3MeHeHUs CiTydaeB 3a00JIeBaHIN KPOBH U KPOBETBOPHOMN CHCTEMBI
C yJacTHeM HMMYHHBIX MEXaHN3MOB HH()EKIIMOHHBIX M Mapa3uTapHBIX 00JIe3HeH 3a

1990-2018 rr.



Menununckas Hayka Apmenun HAH PA

t. LXI

Ne2 2021

105

70

60

50

40

30

20
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10

—8— Caxapnuii guabet 1 TMna

—&— Hosoobpa3oBaHna

y =0,7964x +4,2036
R® = 0,2078

y = 6,7893x + 3,8357
R?=0,7652

1990

1995

2000

2005 2010

2015 2017

2018

Puc. 2. Tennenuust namenenus ciydaes CJ1 1-ro Tuna nu HoBooOpazoBaHHi
3a 1990-2018 rr.

Hannble Mo 3a00J1€BaeMOCTH JETCKOIO HacelleHHs Mo pernoHam PA 3a
2018 rox mpexacTaBieHbl B Ta0I. 2.

Tabauya 2

3abonesaemocms cpedu demckozo Hacenenus om 0 0o 14 nem no pecuonam PA
3a 2018 200, na 100 meic. nacenenus

bonesnu sH10KkpUH-
3aGonears HOM CHCTEMBI, Nf)eTa-
WHpexunon- KPOBH K 6onmmueckue u Tpodu-
Pernon HBIE U TIapa- HoBooGpa- KDOBETBOD™ |y cknte HapylIeHus, B
3UTapHBIE soBarms | on METEMBL o quene THPEOTOK- Actva
0oJte3HN © YHaCTHEM | cosb1 (ayTonMMyH-
MMMYHHBIX HBIE), CaxapHBIH JHa-
MEXaHU3MOB 6ot 1-ro THna
Epesan 5031.0 290.1 1272.9 1065.4 133.1
AparaiotH 5977.9 18.4 2058.8 1139.7 121.3
Apapar 4886.0 77.2 1671.0 889.7 99.3
Apmasup 5365.5 1113 1974.0 966.6 107.6
I'erapkyHuk 4263.2 58.9 1341.1 557.9 111.6
Jlopu 7833.7 137.9 3409.2 1059.1 164.1
Koraiik 6781.9 96.1 1469.5 574.9 133.1
[Hupax 3908.7 79.1 1008.1 975.7 36.5
CroHuK 3471.5 52.8 1622.0 223.6 170.7
Baiton I30p 8378.9 94.7 1684.2 484.2 52.6
TaBym 6468.9 49.8 2053.9 668.0 103.7
Ipumeuanue. Kupno Kypcugom oTMmedeHa camasi BBICOKas 3a007€BaeéMOCTb CPEeIH PETHOHOB

PA, :KMpHO MOAYEPKHYTBIM — BTOPOE MECTO TI0 3200JIeBAEMOCTH CPEIH pernoHOB PA

AHanu3 BIEpBbIC BBISBICHHONW 3200J1€BA€MOCTH JIETCKOTO HACENIEHUS I10
peruonam PA 3a 2012-2018 rT. mpencTaBicH B fHarpaMmax.
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3abdonesanua kposu u Kposemeopuoii cucmemst va 100 000 uen.
no pecuonam
Tabauya 3
Bnepevie gvisenennvie 3a001e6anust Kpogu u KPOBEMBOPHOU CUCIEMbL C YYacmuem
UMMYHHBIX MeXAHU3MO08 no pecuonam Apmenuu 3a 2012-2018 ee.

Koapdurpent Tomst

JIETepMUHHPOBAHHOCTH PerHoHmI

/k03¢pdunueHT 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

AMPOKCUMAIAN
R%=0,1302 EpeBan 559 | 507 | 537 | 512 | 546 | 546 | 491

CHuxe-

HUE R?=0,6062 |Aparamors | 1895 | 2011 | 2067 | 1959 | 1805 | 1736 | 1681
R?=0,1441 | Apapar 1260 | 1190 | 1164 | 1136 | 1255 | 1159 | 1171
R?=0,0745 | Apmasup 1319 | 1359 | 1331 | 1318 | 1182 | 1126 | 1406

IoBsI-

LICHUE R?=0,6939 lerapkynuk | 628 | 548 693 737 | 1004 | 786 985
R?=0,2405 |Jlopu 2250 | 2283 | 2283 | 2360 | 2313 | 2453 | 2274
R?=0,008 Koraiix 806 | 802 | 949 | 829 | 845 | 836 | 837
R?=0,3271 |Ilupax 787 | 711 789 | 806 | 730 | 730 | 645

IoBsI-

IIeHHe R?=0,697 CIoHHK 937 | 818 | 942 | 1176 | 1194 | 1164 | 1183
R?=0,0824 |Baiion Jisop | 947 | 1242 | 1074 | 726 | 1126 | 937 | 926
R?=0,039 TaBym 1571 | 1564 | 1762 | 1534 | 1249 | 1615 | 1577

3000

— EpeBaN

2500 e 037ALOTH

i r/’\\‘
——ApMINP
= - \ . »

i [erapryHuK
1500

- JlOPH

— KoTaiiK

1000

by LIMpaK

3abonesaemocTb Ha 100 Toic, YENOBEK

500

— CHOHHK

e Baiioy rop

— TapyW
2012 2013 204 2015 2016 2007 2018

Puc. 3. TenneHuust n3MeHeHus ciiy4aeB 3a00JIeBaHUI KPOBH U KPOBETBOPHOW CHCTEMBI
C y4acTHeM MMMYHHBIX MexaHn3MoB 3a 2012-2018 rr.

Kak Buano u3 puc. 3, Hanbonee BbICOKas 3a00J1€BaEMOCTH IIPOCIIEKHU-
Baetca B Jlopum um Aparanorne. Ho 3aboneBaemocts B Jlopu crabuibHa Ha
npotsikenun 2012-2018 rr., a B AparailoTHe oOTMe4YeHa TEHACHIUSA K
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CHI)KCHUIO BIICPBBIC BBISBICHHOM 3a00J€Ba€MOCTH IO AAaHHOH HO30JIOTMH
(R?=0,5981).

VYcroituuBas TEHIEHNIHsT K POCTy BIIEPBbIE BBHISABICHHBIX 3a00JeBaHUN
KPOBH M KpPOBETBOPHOW CHCTEMBI C Y4acTHEM HMMYHHBIX MEXaHHU3MOB Ha-
6ronaercs B Derapkynuke (R*=0,6939) u Cronnke (R*=0,697).

Bnepebte 6blsl6/1CHHblE H08006pa308al—lu}l cpedu 0emcKo20 HaceneHusn

Tabauya 4
Hogoobpazoeanus cpedu oemckozo nacenenust no pecuonam 3a 2012-2018 ze.
Koapdurment nerep- I'onbl
MHUHHUPOBAaHHOCTH/ PeroHb!
K03 puIeHT 2012 2013 | 2014 | 2015 | 2016 | 2017 | 2018
anmnpoKCUMaIun
R°= 0,3552 EpeBan 109 127 94 104 88 107 89
Cumxenne R%= 0,0152 AparanotH 11 7 37 0 18 7 11
R®=0,5157 |Apapar 11 13 9 18 20 16 18
R°=0,1293 | Apmaenp 72 68 79 82 37 46 74
[ToBsImie-
HHe R?=0455  |Terapxymux | 12 10 6 12 36 34 21
R®=0,051 Jlopu 47 47 55 55 70 61 42
R°=0,3128 |Koraiik 31 54 53 62 39 7 18
R? = 0,4382 HInpax 47 42 31 24 45 30 20
[ToBbrme-
Hue R*=0,4353 | Cionmk 11 19 19 11 16 8 0
Baiion
R?=0,0002 |/I30p 10 0 42 0 0 21 11
R?=0,6626 | TaBym 71 64 20 8 16 16 12

— Eponan
120
ol A03TA4OTH
wl N ™ NG e Apapar
—.— fM3EHD
— orapryniK

= SlOpH

— KOTaWK

a0

3abonesaemocts Ha 100 Teic, YEA0BEK

e P

— CloHAK
20

Faviiis i veret” g % . — = Baiioy 30

0

Sy —_— Tanyw
2012 2013 2014 2015 2016 2017 2018

Puc. 4. Tennenuust naMeHeHus ciiydaeB HoBooOpaszoBanuii 3a 2012-2018 rr.

Hanbonee HeOGnarompusTHBI pPErHMOH C CaMbIMH BBICOKMMHU IIOKa3a-
tenssmu — EpeBan m Apmasup. (EpeBan camplii ypOaHW3HpPOBAaHHBIN TOPOI B
Apmennn, AtomHas craHiuss PA Haxomutcs B pernoHe Apmasup.) PaiioHb
Iupax, Cronuk u Tasymr (R?=0,6626) xapaKTepu3yIOTCs CHIDKCHHEM 3a0071e-
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BAaeMOCTH HOBOOOpa3oBaHMsAMH. HeycToitumBas TeHIeHIUS K pocTy 3abole-
Baemoct B Apapate (R?=0,5157) m Derapxymmke (R?=0,455), xoTs camu
nokasarenu B 4—18 pa3 Hipke, yeM 3a0osieBaeMocTh B EpeBane!

Bnepeble GbIABIEHHAS 3A001€6AEMOCHb ACHMOIL
Tabauya 5

Bnepevie gvisgnennvie ciyyau acmmul cpedu 0emcKo20 HaceieHus
no pecuonam 3a 2012-2018 2e.

Koaddurpent T"onpl
JETepMUHUPOBAHHOCTH Pertonsl
/KOS(I)(bI/IL[I/IeHT 2012 2013 2014 2015 2016 2017 2018
anmpOKCUMAIINU

R*= 0,0224 EpeBan 268 | 265 | 415 | 339 | 321 | 305 | 234

Peskoe
nosemme- | R? = 0,8233
HHE

Apara-

11,2 15 11,2 14,8 29,4 40,3 55,1
IOTH

R?=0,5625 | Apapar 39 | 154 | 114 7,5 22,3 | 148 | 257

Mopsmre- | R? = 0,7233 Apmasup 5,7 11,3 11,2 18,6 9,3 33,3 37,1
HUE

R? =0,0413 E:(ap“y' 251 | 481 | 39,9 | 252 | 29,4 | 356 | 29,5
RZ=0,0049 | Jlopu 246 | 26,7 | 42 | 264 | 26,3 | 349 | 263
HOE‘;;“' R?=05374 | Koraiix | 155 | 11,4 | 288 | 301 | 223 | 203 | 37

R?=0,0503 | Ilupax 169 | 42 10,4 | 20,7 | 10,2 6,1 10,1

R?=0,1972 | Cionuk 264 | 342 | 46,2 43 51,4 40 36,6

R?=0,049 IB[Z‘Z‘I‘)’“ 0 | 21,1 | 105 | 105 | 21,1 | 10,5 | 10,5

R? = 0,305 TaBym 27,8 20 282 | 324 | 245 | 32,8 | 20,7

50

40

30

20

3abonesaemocTs Ha 100 Thic. YENOBEK

0

2012 2013 2014 201 2016 2017 2018

Puc. 5. Tennennus n3MeHeHnH ciry4daeB 3a00JI€BaeMOCTH aCTMOM B perroHax PA
3a2012-2018 rr.
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Ob6mrast 3a6oneBaeMocTh actMoii B 2018 romy Hamboiee BBIpa)keHa B
Cronuke u Jlopu (cm. Tabmn. 5). BriepBole BbissBIeHHAs 3a00J1€BAEMOCTh B 3THX
paiionax ApMmeHuu crabuibHas Ha npoTspkeHuu 2012-2018 1T, U cocTaBiser B
cpenaeM 26,7 — 46,2 ra 100 ThIC. AETCKOTO HACEICHUS.

ITo BHepBBIe BBISABICHHON 3a00JIeBaGMOCTH acTMO# nuaupyeT [erapky-
HuK. [Ipu 3TOM OTCYTCTBYeT TEHIEHIHSI K POCTY/CHIXKEHHUIO 3a00JI€Ba€MOCTH
Ha nporsoxernn 2012-2018 rr. (R*=0,04).

BrlpakeHHast yCTOWYMBOCTh K POCTY 3a00JI€Ba€MOCTH aCTMOM (BIIEPBBIE
BBISIBJICHHAs) YCTaHOBIICHA B Apararore (R°=0,82) 1 Apmasupe (R?=0,72) !

Cnyuau unghekyuoHHvIX 300071€6AHUIL CPEOU 0eMCKO20 HACEICHUA
Tabnuya 6

Bnepsuie suvisenennvie cryuau uHGeKkyuonHvix 3a001e8aHull cpeou 0emcKo20 HaceleHus.
no peauonam PA 3a 2012-2018 ze.

Koaddpumment l'onbt

JICTEDMUHUPOBAHHOCTH | o

/ko3¢pdunueHt 2012 2013| 2014| 2015| 2016| 2017| 2018

ANMPOKCUMAINN

Cumxenne |R*=0,4813 | EpeBan 6189 | 5459| 4973| 3921| 4407| 4501| 4775
R?=0,2119 | Aparanorta 3940| 4921| 4231| 5944 | 4217| 4425| 5927
R?=0,235 | Apapar 5042 | 4658| 4718| 4243| 4881| 4445| 4572

Camxenne | R*=0,4479 | Apmasup 6387 | 5207| 5555| 5885| 5304| 4419| 5217

Cramxenne |R*=0,726 |[lerapkynnk | 4728| 4203| 4683| 4382| 4044| 3975| 3707
R?=0,0323 | Jlopu 8502| 6817| 6976| 7193| 8322| 8425| 7543
R? = 0,0332 | Koraiix 6560 | 5170| 5757| 6323| 5870| 5887 | 6421
R? = 0,0147 | lllupak 4036| 3722| 3833| 3847| 4299| 3791| 3726

Cumxenne |R?=0,414 | CroHHK 3725| 3958| 3785| 3234| 2917| 3752| 2959
R?=0,0308 | Baiforr [I3op | 5347| 5053| 5537| 6653| 6895| 5526| 5137
R?=0,2607 | TaBy1u 8008| 6747| 6843| 7919| 7245| 7434| 5602

§
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Puc. 6. TenneHuyst n”3MeHeHHs cliy4aeB HHQEKIIMOHHBIX 3a00JIeBaHuU
B peruoHax PA 3a 2012-2018 rr.
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HauGonee BbICOKHI CTAOMIBHBIA YPOBEHD BIEPBEIC BHISBICHHBIX HH(]EK-
IIMOHHBIX 3a00JeBanuii Habmogaercs B Jlopu u Tayre.
BripakeHHast yCTOWYHBOCTH K CHIDKEHHUIO 3200JIEBAEMOCTH OTMEYAeTCs B
Terapkynnke (R’=0,726), a HeycToifunBasi TeHICHIMS K CHIKCHHIO — B Epe-
BaHe, ApmaBupe 1 CIOHHKE.
Henpa Pecrrybnmukn ApMmeHHsT 00TaThl CISTYIONIAMH BHIAMH IOJIE3HBIX
HCKOTIAEMBIX: JKEJIE30M, MEIbI0, MOJHOJEHOM, CBHHIIOM, IIMHKOM, 30JI0TOM,
cepeOpoM, TIMHO3EMOM, aJIOMHHHEM, a TakXKe COACpXKAlINMHCA B HHX
PEAKUMH U TUCHEpCHBIMU MeTayuiaMu. Cpeau MUHEpaNbHbIX pyA 7 MEAHO-MO-
HOEHOBEIX, 4 MEIHEIX, 14 30JI0THIX, 30JI0TO-IIOJIMMETAUIMUYECKUX, 2 ITOJIH-
METAJITMYECKUX, 2 KeNe30PpyAHbIX, | aTFOMHUHHUEBBIN pyTHUK.
B 1763 rony B AxTane Obl1 3afeliCTBOBaH NEPBBIM pyAHUK, a B 1900
rogy Apmenus mnocrtasisuia yxe 20% wmenu, mpousBonumoil B Poccuiickoit
Nmnepun.
ITocne pacmaga CCCP paboTel B HEKOTOPBIX PYIHUKAX OBUIH MPHOCTa-
HOBJICHBI, HO MMEJIa MECTO HeTpaBWIIbHAs KOHCEPBAIUS TOCIEeTHUX WIN Ke UX
HEeNpaBUIbHAS DKCILTyaTaIusl MOCe MPUBATH3AIMNHA HEKOTOPHIX NEHCTBYIOIIUX
PYIHUKOB (HAmp., OTKPBITHIE PaOOTHl Ha PyAHUKAX, MpPEeIHA3HAYEHHBIX IS
3aKpBITBIX PadoT), MPOOIEMBI B CBA3H C OTCYTCTBHEM MEPHOIUYECKHUX JKCIIEp-
TH3.
[To panabiM mporpammsl CoJeiicTBHS 3KOJOTHYECKON W COIMaIbHON
OTBETCTBEHHOCTH B TOPHOAOOBIBAIONIEH MPOMBIIUIEHHOCTH, OCYIIECTBIIEMON
AwmepukanckuMm yHuBepcutetoM Apmenun (AUA) u KaBkasckoif ceTbio
skonornueckux HITO (CBA) [13], maubombiiee KoIu4YecTBO (MOJOBHHA OT
00ILIero KOJIMYEeCTBa) Py IHUKOB, KaK ACHCTBYIOIIMX, TaK M KOHCEPBUPOBAHHBIX,
HaxozasTca B peruoHax Jlopu u Cronuk. Ilo 3THM K€ NaHHBIM OIpEENIEHBI
crenyromnme GakTopbl pUcKa B perHoHax:
e Iieperpy3Ka CeKTopa U Ype3BbIYaifHO TUIOTHAsI KOMITIOHOBKA PYIHHUKOB;
® He)KeJaTebHBIE JKOJIOTHYECKHE, TEXHOTCHHBIE W3MEHEHHsS H3-3a He-
MPAaBHJIFHON JKCIUTyaTallid HEAp (BBICOKUH ypOBEHH 3arpsa3HEHHS 3€-
MEJTBHBIX PECYPCOB, BO3IYITHOTO U BOJAHOTO 0acCEitHOB);

® OTCYTCTBHE COTPYTHHYECTBA MEXy TOPHOIOOBIBAIOIINMH U Tiepepada-
THIBAIOIIMMHU KOMITAHUSMHU.

PyaHuKOBas MpOMBIIIIEHHOCTD, BIUSIONIAs HA OKPY>KAIOIIYIO Cpeny:

A. T'opHO-KanuTanbHble paboTHI, B TOM YHCIIE:

® CTPOMTEILCTBO CTPOMIIIOLIAIKH,

® CTPOMTEIBCTBO MOJBE3AHBIX AOPOT,

® CTPOMTEILCTBO MPOM3BOICTBEHHBIX MJIOLIA/IEH,

® CTPOUTEIHCTBO XBOCTOXPAHHIIHUII,

® CKJIaJbl,

® BPEMEHHBIE CKJIA/IbI B3PHIBYATHIX BEIECTB (TIpH HATUYHHN),

® CTOSHKA JUTSI TEXHUKH (CTPOUTEITHHON TEXHHKH ).
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b.

3eMIIsIHEIS pa6OTBI, MMPpOBOAUMBIC C MCIIOJIB30BAHUCM TCXHUKU (BKCKa-

BaTOPBI, OYJIbI03€ePbl, [PY30BHKH H T. 1.).

B

I.

Jlob6br4a py el u mepepadoTka.

3aKkphITHE U KOHCEPBAIIHS PYIHUKA!

JEMOHTaX, CHOC,

TEXHUYECKAs] U OMOIOTHYECKAS PEKYJIbTHUBaLV BHCITHUX I[aM6,
TEXHUYECKAs] U OMOIOTHYECKAS PEKYJIbTHUBALA PYAHUKOBBIX SIM.

OCHOBHBIE YKOJOTMYECKHE PpHUCKH:

>

>

>

YHUUYTOXKEHUE PACTUTEIBHOCTH B O0JIACTSIX WHQPPACTPYKTYPHI IAXT,
BHEIITHUX CBAJIOK, TPOMBIIIIEHHBIX 3/IaHUN;

TPAHCIIOPTUPOBKA IUIOJOPOJAHOTO CJIOSI ITOYBHI B 30HBI MH(PACTPYK-
TYpbl 1IAXT, BHEIIHUX CBAJIOK, MPOMBILIUICHHBIX 3[JaHUH, YTO MpHUBE-
JIET K YaCTHYHOMY ITOBPEKICHHUIO TPYHTA;

YaCTHUYHOE YHUYTOKEHHE YYBCTBUTEIHHBIX OMOIIEHO30B B pe3yjbTare
HW3MEHEHUH IT0YBHI;

BBIOPOCHI TBUIA M PACIPOCTPaHEHHWE HA MPHUPOMHBIE JaHAMA(TH U
JKUJIBIC PAOHBI B pe3yJIbTaTe padOTHI JOOBIBAIOIICH TEXHUKH;
BEIOPOCHI MBI W PACIpOCTpaHEHHE Ha TPUPOIHBIC JAHMIIAPTH U
JKWJIbIe padioHBI B Pe3yJIbTaTe B3PBIBOB TpH JAPOOJICHUM TOPHBIX
TIOPOT;

BBIOPOCHI TBUTH M PACHPOCTPAHCHHE HA MPUPOAHBIC JIAHIIA(THL U
JKWIIbIC PaliOHBI B pe3yjbTare pa3pylieHHUs U APOOJCHHS TOPHBIX
opo;

BBIOPOCHI NP CYKUTAHUU TU3EIHHOTO TOILIHBA;

3arpsi3HCHUE TIOBEPXHOCTHOTO CTOKa KAaMHSIMH, Pa30pOCaHHBIMH Ha
TEPPUTOPUH PYIHUKA;

IIyM OT B3PBIBOB IIPH UCTIOJIB30BAHUN TOPHOAOOBIBAIOIIEH TEXHUKH;
YTEUKH TOPIOYE-CMa304HBIX Macesl MPH HCIOJIb30BaHUN TOPHOO0BI-
BaIOIIIEH TEXHUKU,

npeoOpa3oBaHNe €CTECTBEHHBIX JIAHIIA(TOB.

Okcrryaraiusi, 0cOOeHHO HENpaBWIIbHAS SKCIUTyaTalyst ¥ KOHCEpPBAIUs

PYAHUKOB, ABJIACTCA HpH‘IHHOfI 3anH3HeHHi/‘I IIOYBBI U BOJBI TSXKCJIBIMH MC-

TaJlJlaMH, CPpE€au KOTOPbIX 0c000 OmacHEI CBHHCI] U MBIIIBAK.

Ceunenr He pasnaraercs B mpupope [9, 10], obmamaer BeICOKOH GHO-

JIOCTYITHOCTBIO, TOKCUYEH KaK JJISi OKPYXKAIOIIEH CPENbl, TaK W IS 3/I0POBbS
yenoBeka. CBUHEI NMOTEHIMAIILHO KaHIIEPOreHeH s udenoBeka (B2). beso-
MaCHOTO KOJIMYECTBA CBUHLA JJI1 YEIOBEUECKOIO OpraHM3Ma HE CYIIECTBYET.
Jaxxe camasi MajeHbKas 7032 MOXET MOBIHUATh Ha TCUXOJIOTHYECKOe U (u-
3HOJIOTHYECKOE Pa3BUTHE pedeHKa (ATeHTCTBO MO OXPaHEe OKPYIKAIOIIEH cpeibl

CIIA, 2014). MuimeHsMd MPH OTPABICHHUHM CBUHIIOM SIBISIOTCS THIICBAPH-

TEIbHBIN TpPaKT, KPOBECTBOPHAA CUCTEMA, LICHTPAJIbHAA HCPBHAA CUCTEMA, I1OY-
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KW, BO3MOXXHBI Tarkke XpoMocomubie nedextsl (MHpoOpManuoHHas cucrema
OLICHKH PUCKOB, 2013).

OnHOM U3 OCHOBHBIX MHIIEHEH I TOKCHISCKUX 3P (HEKTOB BO3ACHCTBHS
CBUHIIA SIBIIAETCS UIMMyHHas cucreMa. CBHHEI] BBI3BIBAET OKHCIUTEIHHBIN
crpecc [24] u, Kak pe3ysbTar, MOBPEXICHNUE KJIETOK Opranu3mMa. Ero KaTHOHBI
MOJYJHUPYIOT GYHKIMOHAILHYI0 aKTUBHOCTh HMMYHOKOMIIETEHTHBIX KJIETOK. B
3aBUCHUMOCTH OT KOHIIGHTpPAIlMd W OHOJIOTHYECKOW JJOCTYITHOCTH CBHHIIA, a
TaKKe COMYTCTBYIOIIMX (PaKTOPOB, MOXKET BO3HUKHYTH NMMYHOCTUMYJIHPYIO-
Ui WM UMMYyHOCYTIpeccuBHbI 3¢ dekt [25]. UMmmyHOCTUMYTUpYOmui 3¢)-
(EeKT MOXET MPHUBECTH K ayTOMMMYHHBIM 3a00JIeBaHUSIM, a MMMYHOCYIpec-
cUpyromi 3PPeKT — K UHPEKIIMOHHBIM 0OJIE3HSIM.

Jletu Oosnee ysI3BUMBI K BO3JICHCTBHIO CBUHIIA, YeM B3pocibie (ATCHTCTBO
no oxpane okpyxatomeit cpeasl CIIA, 2015). OgHa U3 NpUYMH — YyBCTBH-
TEJIBHOCTh TKaHEH K BO3ACHCTBUIO CBUHIIA M3-32 aHATOMO-(PH3UOJIOTHIESCKOTO
CTPOEHUS — CIIadOPa3BUTOr0 TeMaTodHIe(haTHIecKoro oapbepa, HelpaBUILHOM
TMTHEHBI PYK, IPUBBIYKH IIOCTOSHHO 3aHOCHTH pyku B pot (Ide & Parker, 2005;
ATeHTCTBO 110 oXpaHe okpyxaromieii cpensl CIIIA, 2014) [28]. Ceunerr MmoxeT
MPUBECTH K YMCTBEHHOW OTCTAJIOCTH, MOTEpEe BHUMAaHHs, MPOOJIeMaM YTEHUS,
00y4eHHs1, Cilyxa, TUIEPAKTHBHOCTH y jeTell (AreHTCTBO MO OXpaHe OKpy-
xaromieit cpensr CIIIA, 2015).

ITo nanHbIM Mex1yHapoOAHOTO areHTCTBA MO HM3YyYEHUIO paka, Heopra-
HUYECKUIl MBILIBSK SBJISCTCS M3BECTHBIM KaHLEPOTCHOM st yeioBeka (Mex-
JyHapoJHOE areHTCTBO 10 HM3yueHHIO paka, 2012), a Takke MMeeT UMMYHO-
cympeccuBHoOe feiicTBue [24, 25]. MBIIIbsIK MOXKET BBI3BIBATH PUHUT, OPOHXHUT,
JIAPUHTHUT, TIOHMWXEHHOE apTepHalibHOE JaBlICHHE, apUTMHIO, [IMaHO3 MaJIbLEB
PYK " HOT, Oosie3Hb PeiiHo, TOIHOTY, pBOTY, AMapero, 00K B KUBOTE, a TAKKE
HHU3KYIO Maccy Telia pu poxacHuu [16].

[IpencraBnseM naHHBIE O HEMOCPEICTBEHHON OIACHOCTH JISI OKPY Karo-
e cpenbl u nereit B peruone Jlopu. OfHa U3 NPUYHH — OTKPBITHIA OapuTO-
MOJIMMETAIUTNYECKHi pyIHUK B AxTane [11].

AxTtana — HeOONBIIONW TOpOJ, PacIONOXEeHHBIH Ha ceBepe Jlopuiickoi
obmacty Ha Oepery pekm [ebGer, miomanpio 4,3 KBaIpaTHBIX KUJIOMETpa H
HacenenueMm 2100 uenosek (Jlopuiickuit map3nerapan PA, 2020). B Axrane
HaXOJUTCS MOA3EMHBIN PYJHUK, OCTABIINICS C COBETCKUX BPEMEH, — OTKPBITHIN
OapuTo-nojuMeraindeckuii pyaHuk [8]. CymiectByer Takke mepepadbathi-
Baromuii 3aBoJ| (AXTaJMHCKUI TOPHO-00OTATHTEIbHBIH KOMOMHAT), KOTOPBIN
nepepadaTeiBacT METHYIO pyay B AxTaie, coceanem ropoae lammyr (USAID,
2014) [8], mpousBoaut AxtanuHckuii pyaHuk exeroaro 12000 toun (USAID,
2014). Ha pyanuke ecth Tpu xBocToxpanmiumiia (2012) — «Hasuk», «Haarak»,
«JlomuHa B3PBIBYATHIX BEIIECTBY.

Brut0 MpeAnpuHITO HECKONBKO TOIMBITOK OMEHUTh PUCKH IS OKPYKaro-
el cpemsl W 30POBbsI HACEIEHHWsS, CBSI3aHHBIE C TOPHOMOOBIBAarOIIeH Mpo-
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MBIIUIEHHOCTHI0 B AxTane. B mposeaenHom B 2001 r. B.IletpocsHoMm u np.
HCCIIEIOBaHUH OBUIO YCTaHOBIIEHO, 4TO B 11% B3STHIX U3 KWIBIX JBOPOB MPOO
mouBbl U B 17% oTOOpaHHBIX Tepen >KUIBIMH 3aHUSMH MPOO IOYBHI TIpe-
BBIIIIEHA TIPEICIBHO JOMyCTUMas KOHIeHTparus cBuHma [23], 58% obpasios
moussl npessimany [TIK mis memisska [23]. [koma o6ImecTBEHHOTO 37pa-
BooxpaneHus: AUA mocie mpenBapuTeIbHOr0 00CIIeIOBaHUS yyacTKa MpoBesa
JIeTabHYO OIIEHKY JKOJOTHYeckoro prucka B Axtaine B 2013 roay [22]. Hccie-
JIOBaHHWE TI0KA3aJI0, YTO COJCPKAHWE CBUHIIA M MBIIIbSKA TPEBHIIACT JIO0-
nmycTtuMble HopMbl. Hanbonee 3arpsisHeHHbIE yU4aCTKH HAXOJMIUCH OJIM)KE BCETO
K XBocTOXpaHwiuiy «Hazuk».

[Nocne onenku skonoruueckoro pucka lllkona obmiecTBEHHOTO 3ApaBo-
oxpanenusi AUA npoBena ele 0AHO UCCIEAOBAaHNE IJIsl IPOBEPKH COACPKaHUS
CBMHLA B 00pa3lax KpoOBH, B3ATHIX y AeTedl oT 4 mo 6 jeT B Tpex olnacTiax
Apwmennn: Axrana, AnaBepau U paiion ropoxa Epesana, DpeOynu [22]. Bouio
obcmenoBano 162 pebenka (39 u3 Axtansl, 69 u3 ropoma AnaBepau u 54 pe-
OcHKa W3 epeBaHCKoro paitoma OpeOyHH). [IpomeHT meTelt ¢ MOBBIICHHBIM
COZIep)KaHHEM CBHHIIA B KPOBH B AjnaBepau U AxTasie ObUI 3HAUUTENIBHO BBIIIE,
yem B EpeBane. CraTHCTHYECKH 3HAYMMOM Pa3sHUIBI MEXTy AnaBepan U Ax-
Tasoi oOHapyx eHo He ObL10 [22].

Okosoruyeckas mnpobieMa peruoHa [erapkyHuK — HapacTarolee
3arpsisHeHne o3epa CeBaH TpM aKTUBHOM MOTPeOICHUM BOJ oO3€pa JUIs
OpOLLEHHUS.
Ilpuuunv 3azpasnenun:
1. Ilepepabotka cbipbst u3 [1IOp>KHMHCKOTO MECTOPOKICHUS TPOBOIUTCS
OTKPHITBIM CIIOCOOOM, a IbLIb, COJEPIKAIIass TOKCHYHBIA XPOM, CHY-
BaeTcs B 03€pO.

2. Pa3paboTka OTKpBITEIM c1toco60oM COTCKOTO MECTOPOXKICHHS.

3. Ckorutenne nuanobaxktepuii (Cyanobacter) wiu cHHE3eNeHbIX BOJO-
pocJeil npuBeso K OKpalllMBaHUIO BOJIbI B 3ejieHbIN 1BeT. HexkoTopbie
BHJIBI STUX BOJOPOCIEH BBIPAOATHIBAIOT SABI (TOKCHHEI), OKa3hIBAIO-
IlM€ HEraTUBHOE BO3JIEHCTBHE Ha 3JI0POBbE KMUBOTHBIX W UeEJOBEKa
MPY KyMaHUU B 3TOW BOJIE WM IIOTAHUHU IO HEOCTOPOKHOCTH.

OTMeTuM, 9TO TOKCHYHBIE METaJUIbl OCENAl0T Ha JHE 03epa M MOTYT
HaKariuBaThCsl B OPTaHU3ME PEIO.

ITo manubIM cTaTrcTHUeckoro reHTpa PA [15], Bo3myx Hambonee 3arpss-
HeH B pernonax Jlopu, Koraiik, TaBymr.
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Tabruya 7
Buibpocwr epednvix sewgecms (mssicenvie memannvt Cu, Pb , Zn, Cr, Mo, As, SO,, NO,
CO,, kapbonamoi) 6 8030yX U3 CIMAYUOHAPHBIX UCHIOYHUKOG HO PESUOHAM
3a 2015-2019 ze.

Pernonsl Toner

2015 2016 2017 2018 2019
EpeBan 19354,0 20864,9 19780,4 171814 13538,2
AparanotH 586,2 545,7 636,3 451,6 564,8
Apapar 90964,6 61499,1 75064,5 110821,1 121253,8
Apmasup 3388.,5 2608,4 2637,5 1835,8 1692,9
I'erapkyHHK 2907,6 3040,8 10326,5 10554,4 9612,6
Jlopu 46865,4 51231,5 47060,4 35027,8 9514,1
Koraiik 31079,7 28295,2 32126,2 32329,1 23621,3
Iupax 1251,3 12275 12975 1010,8 1018,2
CIOHUK 93014 9325,1 28918,1 17639,1 10685,6
Baiion JI30p 324,2 334,2 297,5 252,5 239,2
TaByn 19864,3 20110,3 21523,8 16673,4 194119

3akiroueHue

UmeroTcst siBHBIE NMPU3HAKK M J10Ka3aTeNbCTBA 3KOJOTHYECKH HeOmaro-
NPUSITHON 0OCTAaHOBKM B HEKOTOPBIX pernoHax [11, 19-21], moBblmieHUs] ypOBHS
TSDKENTBIX METaJUIOB (MBIIIBSIK, CBUHEI]) B KPOBH JETEH, BBHIPAXEHHOTO YCTOM-
YMBOTO POCTa JAETCKOM 3aboneBaemoctd. B uactHocTu B Jlopm — Hambonee
BBICOKMH ypOBeHb MH()EKIMOHHBIX Oosie3Hel, 3a00eBaHlii KPOBU M KPOBET-
BOPHOM CHUCTEMBI C UMMYHHBIMM MEXaHU3MaMHM, acTMOi. To ecTb HMEHTCH
SpKUE TIPU3HAKK BO3JICHCTBUSI CBUHIIA U MBIIIbSIKA HA UMMYHHYIO CHCTEMY.
Taxoke UMEIOTCsI JOKa3aTeJIbCTBA MOBBIICHHUS TIOCJIEAHNX B Y4acTKaX 3eMJIU U B
KPOBH JIETEH, )KUBYILIHUX PSAAOM C TOPHOIPOMBIIUICHHBIMH y4acTkaMu B Jlopu.

Haunbonee nebGnaronpusaTHas 0OCTaHOBKA C BIEPBBIC BBISIBICHHOU 3a00-
neBaeMocCThI0 acTMoii. — Jlopu, CioHuK, ['erapkyHuk, Aparariots u ApMaBHp.

Obpamaer Ha cebst BHUMaHHME 3a00JIEBAEMOCTb JETCKOTO HACENCHHS B
I'erapkynuke (3a00jeBaHUSI KPOBH M KPOBETBOPHOW CHCTEMBI C MMMYHHBIMH
MEeXaHH3MaMH{, HOBoOOpa3oBaHud u acTMa) U CroHuke (3a00jeBaHHUd KPOBU U
KPOBETBOPHOH CHCTEMBI C IMMYHHBIMH MEXaHU3MaMH U acTMa).

Heo0xomumo pacmmpuTh CEKTOp HMCCIeoBaHMH M Oparh o0pasiusl W3
npoOJaeMHBIX perroHoB. [IpencraBnsercss 10CTaTOYHO BaXKHBIM OCYIIECTBIIE-
HUE Mep 10 KOHTPOJIIO KOHIEHTPAIlMH BPETOHOCHBIX JIEMEHTOB B ITOYBE, BO-
7€ ¥ BO3yXe, KOHTPOIIO TEXHUYIECKO# 0e30TacHOCTH paboTaloNuX Py IHUKOB
1 MOHUTOPHHT COCTOSIHUSI 3aKOHCEPBUPOBAHHBIX PYIHUKOB.

HeoOxoaum Ononornueckuii MOHHUTOPUHT 1O JaHHBIM aHalu3a CoJIep-
KaHUS TSHKEJBIX METAJJIOB B MOY€ U B KPOBH JIeTEH.
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B mampHEWmHMX HCCIeIOBaHUAX HEOOXOAMMO YUUTHIBATH BO3IEHCTBHE
PTYTH, HCIONB3yeMOU M mepepaboTKU ChIPhS W JIPYTUX XHUMHYECKHX Be-
IIECTB.

IHocmynuna 28.04.21

Uwtjulwi hhuinugnpjut JEpnidnipniup
Zuyuwunwunid

S. U. Uunwpugyui

Puwyuwhywbwlwt thnthnpunipniuttph punhwinip Wuwndwn-
utpp, hyswhuhp Eu shtwpwpnipnitp, whnwpwhwnnidubpp b wyb,
hwugtgunid i Eyninghwjuwt hwjwuwpwlppnipyu b §ihdugh thn-
thnjunipjut: Unwyb] wpnnwhwynjws thnthnpunipiniuitp ghndnd b
hwipwpynitwpbpnipjutt npppuinud: Utp hblnwgnunipjutt wpnhw-
Juinipniup juwyquws k Eyninghwjut hpwyhdwlhh pwpondwt hkn®
yuydwbwynpjws (Enttwhwipuyhtt wpynitwpbpnipjut wjnhy qup-
gqugdwdp, htsp hwbghgumd b ptwlwb jminpudnh thnthnjumipjul,
oppwljw dhowjuwyph nmpnujh b winpnuljh wpunundwit: Ubigus
nwubwdjuljitbph ppwugpnid ZZ-nud, htywybu wdpnne wohiwphnid,
Eyninghwlwt ppunpdwlp hwbqlgpty b tplyph pwlsnipyut hhjwb-
nugnipjul juprnigqusph thnthnhunipjui, tkpurjw) dutjulut puwy-
snipniup: Upnnwhwynguws dhinnd ju dutjulwut phwulsnipjut opow-
unud unp whinnpnyywsd hhyuwtnugnipjut wgh htwnlju; tngninghw-
Ukph hudwp wpyui b wpymbwuntng hudwlupgh hhwinnipgnii-
Ukp pumbwght Ukjuwlhquubph dwubwlgnippudp (R? = 0,8986),
unpugnyugmpnitbp (R? = 0,7652), wupdwjh hwunhydwbt hwdwhiw-
Juintpjut wykjugnd: Eny vhumd Jupulhs b duljupniswght Ju-
puljutp (R?=0,5981):

Zujuwunnwth npny opowbtbpnud wluthwyn tpwbbp b www-
gnygubp Jubt wyn opowbtbpnid wpynibwpbpnipju hbn juwdws
Eyninghwytu  wipwptiyuun  hpwdhdwlh dwuhtt  (bnwunulju
hwuptph ny wuwwowd swhwgnpénid jud Yntubkpugnid), wjtnbn
wypnn Epkuwbbph wpjut Uk juwwph b djunknh dwlijwpnulh
pupdpwgnid, husp tnybybu wnwowgunid b Epkjuwubph hhywunw-
gnipjul wd:
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Analysis of Morbidity of the Child Population in Armenia
T. M. Astabatsyan

Common causes of environmental changes, such as construction, defo-
restation, etc., lead to a change in the ecological balance and climate. The
changes are especially pronounced due to the extractive industry. The relevance
of our research is associated with the violation of the ecological situation in
connection with the active development of the mining industry, which leads to a
change in the natural landscape, and the environment is polluted directly and
indirectly. The ecological situation in the RA, as in the whole world, over the
past decades has led to a change in the morbidity structure of the country's
population, including the child population. There is a pronounced tendency
towards an increase in the newly diagnosed morbidity among the child
population for the following nosologies: diseases of the blood and hema-
topoietic system with the participation of immune mechanisms (R? = 0.8986)
and oncology (R? = 0.7652), an increase in the incidence of asthma. Weak
tendency - infectious and parasitic infections (R?= 0.5981).

In some regions of Armenia, there are clear signs and evidence of an
environmentally unfavorable situation associated with the mine industry in
these regions (improper operation or conservation of metal mines), increased
levels of lead and arsenic in the blood of children living there, which also
causes an increase in the morbidity of children.
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251 615.43

Zuyuunuth inpuynid Juyph wénn dwpqugdnt Yndjuuywich
(Peucedanum caucasicum (Bieb.) K. Koch.) muyjpmuipughwnuljui
Jtpnidnipjnitip, hwjudwiupbughtt hunnynipyniutitph
nruntdtiwuhpnudp b Eynjnghujut winjunwiugnipjut guthwinnidp

U.U. Twmqupul, Q. Unwplbjjul, ¢.U. Mnnnujub,
4.z, Inuduiyui, U.A. Qhsnjub

ENFZ, pupdwlnginghugh b pdohwlml dwbpbupwinipul
wiphnbbbp
0025, Epluwl,, Ynpyniap h., 2

Puwbhuyh punkp. Peucedanum caucasicum (Bieb.) K. Koch, nhnupniumljut
hnidp, wmwpunundhwlwt npuwuwluwpgnid, hwlju-
dwptughtt wjnhynipnil, Eynnghuljut widunwb-
gnipnil, ohpdwhtt klhuhnt vy kjnpwswthnipni

Upph pinugnpswlwb snijuynid pniuwljut wuwnpuwuwnnijubph
nbuwlupwp Yohop tjuwnbihnpbt wénd b dEpohtiu Jupbkih E hh-
twynpl] bpwiny, np pniuwut yunpuwuwnnijubkpp gnigupkpnud Eu
Ubnd phpuybnhl] wqnkgnipnil, gusdp pnttwjunipinil, npubnpnud ki
phy wpnnwhwynjws Ynnuuwlh Epbnyputp b JEkppuytu wnbtnbkuw-
whu dwwnshih B Poniuwlut yunpuwunnijubph wqpbgnipiut juygh
uygbkupp puguunpynid E pwquptinyp ynipbph dhwdwdwbwljju
wupnibwlnipjudp b dhppuwybu ppuig tjundwdp puwlsnipjut
opkgop wdnn htwnmwpnpppnipjudp: Uju mkuwtlyniithg nipwnpnipjut ki
wpdwbwind 22 $npuynid Juyph wénn b dnpnyppuljuin pdolnipjui
Uk (wjunpkt Yhpwnynn npny pniuwnbuwlubp, npnughg phwlub
Swquwt JEtuwpwnpb wljnhy Wyniptph hwypuypenidp b whpwwnnidp
htnwtujupuwjhtt t huypktwlwut pdojuntinughnuljutt gnpéniubnt-
pjut hwdwn:

Uwutwynpuybu dkp Ynnuhg nipwnpnipjut £ wpdwtiwgk] hn-
Jwunguqghubph ptwnwuhph dwpqugusnt §ndyuuyut wnbuwlp, npp
hwunhynid £ Upwquénunth, Chpwljh, Lonnt, Swynioh, Ghnuppniuh-
ph, Umnttihph dwpgbpnud: Udnid £ whnwnwswsl jwmuokpht, pthnin-
ubpnud, puguunbbpnud, Gupwjuyjut juntwy Jwpqugbnhutbpnmd b
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wyj: Fnyup funuwljguljut (Eqynid hwynth £ wppuyupnyu, Jujubpw-
poyu, bphguniyy, Ynppuwjunun, tphgniunguity, wippuyhl junwn, niyut
Juyph wunitukpny:

Uwpgquguédnit 40-150 U pwpdpnipjudp, hwun wpdwnttpny jun-
wnwpnyu b Skplhubpp hkppunhp Eb, thbnpwdl jupngws, vnnpht-
Ubkpp Ynpnibun]np, Jephubkpp bunwnhp:

Ownyupnyp pupy hnjuing b swnhyubpp dwbp, ginht, pug
pnuuynithg jubtwsunbntuwyni: Muninp Epupuynit jud Hhw-
uwdl tplubpdhl k: Ownynud £ hnijhu-ognuinuhti: Fnyuh wpdwnb-
pp wupnibwlnud 5o $nipnlnudwphikp, wvwhiwpng, wkplbkpp whne-
gtnwthl, Swnplukpp hgnpudubnhb, Ygtpgnh qhynghnubp: Zwy-
Julut dnnnyppuljut pdoynmipjut Uk pnyup YbEpghniyu dwup jun-
wup, huynth E npuytu wput dby spwpwph dwljupnuljn hokgunn, huy
pniuwljwt dnynypruljub pdonipjut Uk npujku gwjwqpynn, hwlw-
Upypnpuht, junpfuwptp b hwfwpnppnpught:

Pumpjut Ukp huynth L dupqugusnih 64 —hg dhtsh 120 inbkuwl:
Zujunth i dwpqugudnt hmuhuwdbphljjut mbuwljubpp (Peucedanum
achaicum Halacsy., Peucedanum alsaticum L.,Peucedanum angolense
(Welw. ex Ficalho., Peucedanum bourgaei Lange., Peucedanum capense
Thunb.), npnup ghipwljonnid Eu Apiaceae pitnwthph Apiales uipgh Lom-
atinum npuunid (l.1):

Zbnmwgnumpjut  tyuwunwl L Zujuunwih  $npugh dwp-
qugudnt Ynjuuyumt nbuwlh dwpdwlngununpll htwnnwgnuundp b
Eyninghujut wmdunuwtgnipjut guwhwwnnudp:

‘Unipn b Ukpnnubpp

ZEnwgnunmipjub Wynip b ink) fmipujuth oppwljuyypnid wénn
dwupqugudnt ndjuujut mkuwljhg swnljdwut thniynid hwjupyws fun-
wnp (herba): Pnijuh hwjwpp, dptpnidp b snpugdw gnpdplpwugp Yuqg-
dwlbpuyyt) tu U28-h GAC hwdwywwnwupiwb hpwhwiqubph hwdw-
dwyja[8]: Uyputipughinulub Jhpnismpymbp’ thnpdwiinioh plnpne-
pyniup, npwyh pyughtt gniguithptbkpp (uiswdqynn wniptp, dnppp,
10% HCl-nwd $jnidynn Unpuhp, gnitwgpldus b uvhwgws nkplhukp, 0.5
Ud mpwdwgdny wugunn dwutihfjukp, opquiwjut b hwipwjhtt juwn-
unipnubp) npnoyty Bu punn Nd XI-h:

Lwptwjult vnwinupunwynpnidt hpujwiwgyl] B wypub-
pughnnwlwb JEpnisnipyut dwu juqunn dwbpunhnwluht yEpne-
smpjub Ukpnyny] “OPTIKA MICROSCOPES ITALY” EW10X/20 dwl-
uhoh dwtpunhunulny (x40), «Uwtpunhunwljught yEpnisnipjub nkju-
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uhju» hnpjwéh hwdwdwyt [2]: Uwlpnunwppbph b dhipnwnwppbph
npnondp hnudph dnpupuyghtt qubgquénid npnoyly b otipdwkdhuhnt
uybunpuswhwluit dkpangny (APC-8 TY3-3-751-83) 22 ghwinipjniu-
utph wqquyhtt wwunbtdhuwh Epjpupwbuut ghunnipniuubph htu-
wnhwununnd [1]:

Zujudwtpbughtt wjnhynipjut qguwhwwnnidt hpuljwuwgyty b
22 QU0 «wyjtiuwntutninghw» FUY-h «Ujpunputipughtt Lubkp-
ghuyh wnpmipubtph» (upnpunnphuynud: Zknwgnuynn tdnpubph wy-
mhympiniup quwhwwnbnt hwdwp oquugnpéyl; tu Pseudomonas
aeruginosa 5249, Basillus subtilis 1820, Staphylococcus aureus ATCC 6538,
Escherichia coli 5002, Candida albicans ATCC 10231, Streptococcus faecalis
5242 Mycobacterium roseus 5239, Mycobacterium sp. 5237, Bacillus coagulans
1906, Enterococcus faecialis 5254, Serratia marcescens 5251, Micrococcus
luteus 5270 ptiuwn Ynrjnnipwkpp:

huwn Ynyynniputpp mpudwunpyt Eu «wyjbivwnbkuininghw»
QUY-h «Uwbpkubph wjwinunpiwi jEnpnt»-h Ynndhg: 1 ) dhow-
Juypp wqupniuwlby k107 dwpk:

Unipnhjugnidll hpuluiugt] b dwipbwpubwlui popuntd’
uliinuyhtt wquph Ypu: LVwppwybu yunpuunyl) Bu dwipkubph ju-
hunypubpp unbpp) opnid, wytnithknb wybjugyt) tu htnnily Jhgdwlnid
gquynn ubtinuuhowyuypht: Ugupp dhish winubwp nknuthnpult) b
NMbwnphh puwuhlubph dke: Ujunthbnl uinbph] wmutnhlubkph oqunipjudp
huwdwywnwupwt thnpdwtdnipbpny ubpséywsd thnpphl nhulbpp
nbknunpyby B ubigujhtt wmquph pu:

Fwuhljubpp ukywluyht okpdwumnhdwinid 30-40 pnyk snpwg-
Uknig htun nkquthnjudt] & phpdnunun’ 24 dud 25-27 °C wwy-
dwttbpnud: bPuljnipughuyh wjwpunhg htinnn sunhdbp Bu dwupkubph
wdh pujddwt gnuwkpp([6]:

Zuupwjhtt Juquh ntunidtwuhpnipniip juwnwpyl) E 450-500°C
wuydwbbbpnid dnidpbjuyhtt Junwpuwinid Unfjupugnidhg htwnn® XI
NH-h hwdwduyl [2]:

Upmyniuputpp b putwpynudp

Uwipwywwnpuwunmbh Jipménipni: dudwtwlulhg dup-
dwljnqununhl] Jbpnisnipjutt Uk phnupniuwlwit hnwdph (nph) hu-
Ynipjutt npnodwt dbky swihwquig pupdp E quwhunymd dwubw-
Ynpuytu dwpunhnwlughtt Jtpnisnipiniup, wyy opowbwljubpnid
unyuhul] hpwlwbwgynd E dky jud Gpynt hhdbwlwt mwppbpulhy
hwwnlwuhoubph puwtwulu (swhtph npnonid) puntpugpnid: Znidph
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htwnwgnunipjut gnpdptipugnid, wbwwnndhwlwt mwppbpulhy hhu-
twlwt hwnlwuhoutph opjtjnhy quwhwwnuljuip vnwbwnt tyw-
nwlny, nhunwplytghtt swunuwb thnynd hwjupyws dwpqugusnih
hnidphg yuwnpuwunjws dubpuywnpuunnijubpp:

Stpth dwybptivh dwbpuwywwnpuunnijh JEpnsnipiui wp-
yynilipikpp gnyg kb wwihu, np nkpbh qephte fypntpdhup hwpp sk
gnpuniunitjuynp k, peowwyuunbpp nnpuyunnyun L, hwun: Uwulju-
Juphy pwbhwlny tjuwnkih Eu wqupq duqhlukn (ng.1.):

UY.1. Skplth yEpht byhgbipdhuh dwipuyuwnpuunniyp’ 1. gnpunintjuygnp
tuhntpuhu, 2. wupg dwghl:

Lwy tjuwnbih ki yqujudl dwughljukpt hpkug hhuph (wdpugdwt
wbnh) pohoiipmy, b nkn-ntn vwjwjuphy] qtndhljughtt dwghlubpp
(uy.2w.): Mnjwdl dwghlutpmd Epphdt bjuwnbih Gu Unig gnyuh Epk-
puyninh Juphjubp: Lnyt dwbtpuywnpuunniynid juy nkuwtkh tu
thnjuwnpnn hwdwljupgh puhibdh wtnputpp (W.2p.):

Stplh unnphtt tyhnbpdhut ntumidbwuppbihu juy Wyunkh B
tyhntpdhuh npnpuynnyn ppowyyuntipny ninnutnitwdb pohoutinp
U Uks pwlwyny wbhqnghin htpdwtgpubpp (kpp thwynn pehgutpp
2pguyuinfws kb tpkpwljwt hwpwyhg pehoubtpny, npnughg Jkyp
qquihnpkt dks £ Jud thnpp Ujniu Eplniupg): Ljwnbh Bu twb vw-
Yujuphy wupq dwghyubp (0Y.3.):
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Ulj.2w. Skplih yipht byhybpdhuh dubpuyunpouonnp’ Launiwdb dughy,
2.gkndhluypht dwqhl:

Uly.2p. Skplih ykpht byhnbpdhuh dwbpugwnpuunmlp’ 1 kphpugniughb
wunq dwghl, 2.hnjounpnn hwdwupgh wunpubp:
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‘Ll.3. Skplth uninphtt
twhnbpipuh
dwtipuyuwnpuunniyp
1.wthqnghwn hkpdwtgp,
2.nnpntl ppowyywinkpny
niqnuilnibiwdl pohe:

Uju dwipuyunpuunninmd juy tuwnbjh G puhiidh wwpnt-
pwdl, onuljudl wunputpp b vwjujuphy puquupehe dwqhljubkp nu
Eptpwmninuyht gkndhl (uy.4.):

‘Uly.4. Skplip Jtpht kulh}lhpdhub
dwipuyuunpuunndyp 1. wupg

dwqhl, 2. puhiidh yupnipwdl,
onuljwdl wunpukp, 3. yupq

pwquupohg Uwqhl:
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Zujuiwmiptught wjnhnput ghwhwnndp: Zknwugnuunipjut
wpyniupubpp gnyg wmykght, np dwpqugudnih uyhpuwghtt snp hwne-
Up hwljwdwupbwihtt wjnhympmit £ gnigupbpty Serratia marcescens
5251 qpuipuguuwlut pnwdh Jpw, hul] dnru snwdutph nhupnid
wljnhynipjni sh tjungty (uy.1.):

Unpniawly 1
Uwpqughdnih snp uyhpunughl hwinijh huludwapbuyhl wiinpynieniin
5249 1820 | 5251 5002 ATCC-
6538
%] >
Is] Q
Uwtpkubkp S s @ o S
o .£ S .0 = 9 = = >
== == T 3 @ £e
D o © 5 c = O = <3
N O © @ © 7N o S ©
a o @ »n E w s h o
Ne | U&h quwhwwnnid + + + + +
1 | Uwpqugusnih %) %) 4+0,05 %)
Epunipuiljin Ul

Pnyuh hwupwhtt Jwquh YEpdmpiniup: Niunidbwuhpne-
pjniuubpp gnyg L wwihu, np poyubph phuhwlwt juqdh b dh-
gwyuyph hwipuyhtt nwppbph juquh dho ju npnpwyh juw, pugg
npny phwypbpnud minnujh juwp poyubpnid swup dhmmr‘lhhph L hn-
nnud npulg wupnibwynipjut dhob hwdwp pwhinynid £ pnyubpnid
npuig punpnquijut §ninujdudp yuydwbwdnpjws [3]: Zudubw-
puip gnynipinit niukb pnyubpnud hwipwyhtt juquh dbwynpdwt qhuk-
nhljwulut b Eyninghwjut gnpéntukp, npnig wnwetwhbppnipniup
thnjuynid E oppuwyyunnnn vhowduyph wyuydwbttphg jupuuws (nkhtn-
gkt wnununjuwénipjut nhypmd Eyninghwljut gnpéntp nuntmd k
wnwowwwyp), [5]:

Uwutwghnulut wnpnipubpp dhwdudwbwly thwuwnnid B, np
poyubinh npny mbuwlubkp nitbwly Bu jninwlbnt swtp dbnwnubph dks
pwhwlubp b ghdwluwybint nputg, hull npny wbkuwlubp, 2unphhy
hpkug wuwonywiwlwi dnrujghwubph, ubpubint swup dknwnubph
Uniwnpp:

Qhunwgpului wnpmpibph hudwdwi, wiwhe poyubph’ swbp
dbnwnubp ninwlbnt nitbwlnipinithg, huynih wwppbph Jhbuw-
yninulnudt nith npnpwlh dhwnwd, npp pny; B wwjhu ppubp
nuuwlupgk] dh pubh fudph’ hnkiuhy Jyubdwb wwppkph (Cd, Cs),
Uhohtt wmunhdwth Jjutdwt mmwppbph (Zn, Mo, Cu, Pb, As, Co), pny|
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Jutdwt nmwppbph (Mn, Ni, Cr) b pnyubphtt nduphwuwtiijh mwup-
ntnh (Se, Fe, Ba, Te):

Zhnwgnuumipjut wju thoynd dkptwdniju Enuup pnyuph hwb-
pujht Juquh b dwup dbkwnwnubpny wnbkjuungkt wnunnunyjubénipjub
npnodwip:

dhpnidnmipjut wpyniptupp gnyg wygkghtt (wn.1), np dwp-
qugudnih junwnuwdwuh Unpjupujhtt quiqusp wupnitwlnd E 10 ph-
Uhwlwl wwpp Ca, Na, Mg, Al, Fe, Si, Mn, Ti, Zn, Cu, wyy pynud
ghnugpuljut wypmipbph [4] swip dknwnbbph dudwbululhg
nuuwlupguul hudwdwyh  Uhohl wunh&mh jpubdwh wwppbp' Zn,
Cu, pny] Yuidwh wwppkp’ Mn, Ti, b poyubphtt ndduphwuwikh
wwppbp Fe:

Pnruwhnidph  wnbkjuingkt wnununjuwémpmiip quuwhwwnbny
Jupkih £ thwuwntky, np fmpuljuithg dptpjus hnidpnid dhohtt wuwnh-
Swuh Jutdwb swup dknmwnttphg shwjntwpkpytghti Pb, As, Co, npp
dhwipwiwl] thwuwnnwd £ pnyup Eyninghwjutt widunutgnipjut dw-
uht: Zwyntwpbpgws dSwiup dknwnubph (npnig Uks puwbwljubpp wuy-
dwbtwynpnid Bt wnuununjuwémipniup) puwbtwulwt JEpnidnipjut
wpnniupubpp gnyg wnykght, np ppubp skt ghpuquiugnid poyubpnid
unpduyh vwhdwbtbpnid munwtynn pwuwlukpp [7]:

Unjniuwly 2
Zuywuwnwlih $inpugh dwpquighdnt Inyjuuymih (Peucedanum caucasicum
(Bieb.) K. Koch.) jumnp hwilipughls ugup

Herba Peucedani
Swpp % Ug/lq
Si 0.1 128.4+0.033
Al 0.2 256.8+0.0598
Mg 1.8 2311.2+0.294
Ca 16.7 21442.8+4.336
Na 0.1 128.4+0.098
Fe 0.1 128.4+0.0199
Mn 0.01 12.83+0.0429
Ti 0.01 12.84+0.0225
Zn 0.002 2.568+0.0014
Cu 0.01 12.84+0.022
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Bqpuljmgmpiniuubkp

Lupitwut uvnwinupunuwynpdut oppwtwljutpnid puguwhuyn-
Jtght Zujwunwuh $npuynid Juyph wdnn dupqugusnt Yndjuuyyuith
hnidph whwwnndhwlwb nmwuppbpulhs hwnuthoubpp, b hwuwnwwnytg
hwlpuyht fuqup, nph hudwdwji’ ghwhunykg hnwdph' swlp Ukinwn-
utpny wnkungkt wnununuénipjniip: Zknwgnuunipjui wppniipnid
npnoylkg dwpquguénih uwyhpunwhtt snp hwunifh hwljwdwiptwjht

wlnhynipniip:
LCipminjwé F15.03.21

TOBaPOBeI[‘leCKI/Iﬁ aHaJIu3, U3YyYCHHUEC aHTHMHKpoﬁHLIX CBOMCTB H
OLICHKA IKOJIOTHYECKOM 3arpsa3HCHHOCTH T'OPHYHHKA KaBKa3CKOro
(Peucedanum caucasicum (Bieb.) K. Koch.),
NPOU3PACTAIONIET0 B APMeHNH

AM. Kazapsu, A.I'. Apaxkeasn, K.I'. Aymansan, H.b. Yn4osin

IIpoBeneH ¢apmMakOrHOCTHUECKUM aHAIN3 TOPUYHHUKA KaBKa3CKOro ¢o-
pel ApMeHHU. ['OpHYHMK KaBKa3CKUIl JHMKO MpOM3pacTaeT B AparamoTHCKOH,
upakckoii, Jlopuiickoi, TaBymicko#, [erapkyHukckoii u CIOHHKCKOH 00-
JacTsAX. BBISABIECHBI aHATOMHYECKHE IPU3HAKU ChIPbS. TE€pMOAIMUCCHOHHBIM
CIEKTPOMETPHUYECKUM METOJOM OBbLI YCTAaHOBJICH MUHEPAIbHBIA COCTAB CHIPbS.
beina mpowusBeneHa OLEHKA TEXHOICHHOIO 3arpsi3HEHUS ChIPbA TSKEIBIMHU
MeETaJlJTaMH.

Commodity Analysis, Study of Antimicrobial Properties and
Assessment of Ecological Contamination of the Peucedanum
Caucasicum (Bieb. K. Koch.) Wildly Growing in the Flora of Armenia

A.M. Ghazaryan, D.G. Arakelyan, K.H. Dumanyan, N.B. Chichoyan

A pharmacognostic analysis of the Peucedanum caucasicum (Bieb.) K.
Koch. was carried out. The Peucedanum caucasicum (Bieb.) K. Koch grows
wildly in Aragatsotn, Shirak, Lori, Tavush, Gegharkunik and Syunik regions.
The anatomical features of the raw materials were revealed. Thermal emission
spectrometric method was used to establish the mineral composition of the raw
material. An assessment was made of the technogenic contamination of raw
materials with heavy metals. Dry extract spiritus of raw material showed anti -
microbial activity against gram — negative Serratia marcescens 5251shtam.
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287 615 322:58 (479.25)

Zuywuthwith tnwppkp opowtubpnid wgnn jundununad
Uniuhuh (Nepeta mussinii, Spreng) b jwwndwurnund
gnpountintwyniu (Nepeta sulphurea, C.Koch) mbkuwljutph
onpuisnn hnudpbph wypuwipwghnwljwi YEpnismpiniup

L.h.Upowljjuts

U Zkpwgn: wiy. Gplwbh wlknwlwh pdolulul huduyuwpud,

Dbupwlngiinghuyh wuphnb
0025, Epluul, Ynpniah ih., 2

Fuwluyp punkp. Nepeta mussinii, Nepeta sulphurea, dhmputinwbiuinn-

dhwlwlt hwwnlwuhoubp, npulh pyduyhtt gniguhy-
ubkp

PEdugh wpphwuwimpmniup

QYntph hwdwopjwphwyht onijuynid nwupbgnwuph wybjwund k
nbnupniyutphg uinwgynn nnuulhgngutph php, nptt wjuop juqunud &
opowbiwnynn pinuuhengutph udnwn 30 %-p [8]: FhEnupnyubph wpnnt-
twybwnnipniup guydwibwynpjws b gpuignid mwuppbp JEtuwpwin-
pkt wnhy wnipbph wnunipjudp (kptpuynintp, puduinhnubp,
wn huwhiwphnubp, nupwnuignipbp, nuptwiynipbp, Yhwwdhbubp,
wbwnpwqihynghnubp b wyb): dkpohtt mwphubkpht dbkdwghk § hkwnw-
ppppnipjniup hwnjuwbu Ephpuniquunnt pnyubtph tundwdp: Gh-
nwlwb gpulijwiunipjub YEpnidnipjubt wpnyniupubpp gnyg ku vnwhu,
np kptpunuptph wpdbpwynp hnwdpwjhtt wnpnip Eu opphwswunljug-
ghutph puwnwthph gptpt pnnp pnruwnbuwlubpp: Cpplbwswunlug-
ghutiph puwnwuhpp puniugws E 250-300 gknh dhwdjm b Epludju
pnyubinhg, npnip ubpuyugdws Eu dnn 7,9 hwqup wnbuwlubpny [8]:
Zwjmunwth pnpuyghtt pinpny £ opplwswniuqghtibph  plunwtihph
onipg 36 gkn hpkug wbkuwlutpny, npnughg swnbpp dwupdulnytw-
fuwt Eu [5]: Uplbbpjwt dh pwpp tpypubph hEkwnwgnunnubph Ynnuhg
hunjuybtu ks htwnwppppjwsnipnit jw wju punmwthph thybnw
(Quujunund) ghinh tjuudwdp, dhtspin ZZ-md pudulwiht juyh
nwpwénid qnus wyny pnyubph Jhpwpkpyu ntunmdtwuhpnipinibiubpp
owwn phs kb Cun U. L. Pwhinwgyuih [5] 22-mu nwpws]ws kb wyu
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gknh onmipe 17 wbuwl, npnup wénid ku hwtpuybnnipjut wdpnne
wnwpuwspnid: Pusybu gnyg Et tnwjhu dkp phwnwpynudubpn (2017 - 2021
pPR-), junjunundh (Nepeta L.) muppbp nbuwljubpp Gppldu othnpnid
tlu nund tpupwuwnbpuh (Mentha longifolia (L.) L.) jud tnkuyul dniu-
Juwnuyhth (Salvia muscata L.) wwuppkp wnbkuwlubph htnn b oguw-
gnpdynud Gt pnidhy b qnyugnn pdwbihpttp ywwnpwunbnt tyw-
nwlny[4]: Fpuljuiunipjui Uky npybtu pnidhy fud hwdbuniupught
hhowwnulpnid ko junnjunundh htnlju) wkuwlkpp Nepeta cataria,
N. mussinii I N. transcaucasica: tpwg ntplutpp qun dudwuwlutphg
oqunuuugnpdybky] Eu Ynywlh b (hynph wwwpwundwt hwdwp [3]: N.
Mussinii-& (uunywunwnd Untuhtth, Uwphwth dwinhly) hhpwwnwlynid L
twl nunbnt b hwdbudniupwyht pnyubiph gnigulynud [1]:

Ugluunnutiph tuyyuunuljp

Zupyh wntkny hwdwopiuphwihtt ghnnujut gpujuiinipjut dke
wju pnyuph wy] nmbuwlubph Wqundwdp dbwynpjws hEwnwppppni-
pmilp Ukp hbnwgninnipjut tyyunulp nupduy Zujuunwih $npu-
jh wpu tunkuhl wkuwlibph’ npybu pkpuymnh b Jbuwpubnphi
wljnhy wy] Wnipkph hipwtwpuyhtt hnidpwyhtt wnpnipubph nrunwd-
twuhpnipniip:

‘Unipn b Ukpnnubpp

1. Mpwpniuwlmb hnidpp

Zhnwgnunmipjub yniptp Eu Enkp dwyph (22 9uyng nph dwpg,
pupdpnipiniip sndh dwlwupyulhg 13004, 39°41'10"N, 45°28'0"W) tw-
huwtntiught, Ownuwhnghnh (Upwquénnuh dwpg, pupdpnipmniup
smlh dwlwpnulhg 2100d, 40°38'10"N, 44°13'23"W) (kntuwghi gninh-
utphg Nepeta mussinii (Spreng.) U Uwlpwy gbwnh hnjwunhg (Chpwulh
dwpg, pupdpmpniip  smlh  dwlupnulhg  1960d,  40°38'58'N,
44°03'03"W) hwjwpywé Nepeta sulphurea (C. Koch) mbuwljutph hnid-
phpp: Znudpbpp Upbpty ki 2017p. hnijhuht sunldwb Gngnid phnu-
pnruwljut hnudpbph dpbpdwi b snpugdwt gnpépupwugubpp jubn-
twlupgnn dhowqqujhtt hpwhwuqubph hwdwdwju [6]: Znudpkph htp-
puphqugnudp b tnytwjuiwgndt hpwlubwgyl; & 22 @UU pni-
uwpwinipjutt htunnhnnunh htppuphnidnid (gpuitgdwtt hwdwpukpt
ki ERE 194781(0Owluhnhw), ERE 194782(Uwlpuwy), ERE 194783
(Quyp): .

2. Zmuph npulh pyjuyhll gnighsbbph - funbunjnipyml, phphwiny
uUnfuph, 10%-wing pipuwepwshwlulb ppynmd sméng  Unfuph,
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lpuunpulpnf] yniplph npnonidp

Eptp mupwswopowttiphg hwjwpywsé onusnp hnwdpkph quitg-
Jwsh Ynpniunp (105° C-h ghpdwunh&wbnid’ 4 dwd snpugbihu), plr-
hwunip Udnjuhpp, 10%-wtng pinpuopwustwlwb peynid sjnidynn Unpuh-
., Epunnpuljnhy ynmiptpp npnpyt) Eu UzU-h «Quality control methods
for herbal materials» nintgnygh hudwdwyu[7]:

Upmyniuputpp b putupynidp

Lwpjuwljut vnwtnupunuynpldw sppwtwljubpnd juwnwupgus
htwnwgnunipjut wpyniupnid npnpytghtt Upbpywé onusnp hnudptph
npulh pdughll gmighsikpp, npnig hwdwduwy hnwdph  quqush
inpuinp (untumpjut) wdkbwpupdp wpynipp gpuiigtg <wjphg
Uptpwé hnudph whwphnhly thopdwbdnipubpnd 11.34 %, wikiw-
gudpp Ownljuwhnyhinhg Uptpjws hnudpnd' 7,84 %, Uwlipwohg Uphp-
Jwd hnudphiip' 8,59 %:

Cunhwnip dnjuph wdktwpwpdp yupnibwlnipjniip Ownljuwhn-
yhinhg Upkpqws hnudphut kpt10.59 %, wubkbwguspp Uwlpuohg
Uptpywd hnidphip' 9.31 %, Yuyphg Upkpdws hnudphiip 9,90 %:

HCl-nud $1nidynn Unjuph wdktwpwpdp pwbwlp Ownljuhnyhwnhg
Uptpywé hnudphli kp' 2,37 %, Uwbpwohg b dwyphg Uptpws hnid-
phphtip * 2.29%:

Epunpuljnhy yniptph wnwybjugnyyt wuwpnibwlnipniup phwn-
Jtkg Ounuhnhwnhg Uptpyws hnudpnid 12,52 %, huly duyph b Uwib-
puoh nhupmy Jh&wlugpnpkh gplipt sinwppbpykghtl’ hwlwuywnwu-
huwttwpwip Juqukiny 11,6% b 11,5%:

Ownlwhnyhwnhg dptpjwsd hnudph punhwinip dnjuph hwdbdw-
nwpwp pupdp wupnitbwlnipniup jupbh E Jepugpt; dwpght pun-
nn2 (Enttwdwpqugbntiughtt mhwh hnnbpht, npntp punpnoynid G hne-
Untuh pupdp wupmbwlnipjudp, phpl dbjuwbthjujut jwuquny,
thjupnit jupnigdwspny, pupkiyuun gpubhqghjuljut hwnlnipniu-
utpny [2]: Epunpulunhy Wniptph phypnid wpdwbwgpus pupdp
gnigutihop wuwjdwbwynpdws E htyywhu puwljhduwyulut wnwtd-
twhwnlnipmiubpm] (nfju) ghypnid gnipn hdwyulub wwpdub-
utiph otunphhy ppYuwjht punyph wyju hnntpnid opqubwljwt Wyniptph
pupdp wuwpnibwlnipjudp), wyjuwybu  pnyuh otnngbubnhll wnwd-
twhwwnlnmpmnibiubpny: bulj 10%-wiung HCl-mud $inisynn Udnjuph wow-
Jhjugnyt pwbwynipiniup Jyuynd £ wju hnnbpnid uhjhghnidh htw-
puynp pupdp wupnibwlnipjub dwuhie
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Unyniuwy
Zuywuwnulh nmupplkp dupglbphg dpbpjud jungunundh idnipakph
onuisnp hnidplph npulih pyughl gnighsabpp (%, n=5, p<0.05)

10%

Onpawiinlbp Q{; i;?;‘}:iih Cunhwlnip HCl-nwd Epunnpuljinpy
(untugnipym ) Unjupp s|nidynn Uyniptp
o) (%) unjuhp (%)
(%)
N 1-
Ownwhnyhwn
40°38'10"N, 7,839+0,068 10,586+0,067 | 2,365+0,053 | 12,519:+0,081
44°13'23'"W
N 2- Uuipuip
40°38'58"N, 8,590+0,039 9,313+0,029 | 2,287:0,041 11,496+0,062
44°03'03"W
N 3- quwp
39°41'10"N, 11,342+0,061 9,889+0,063 | 2,286+0,045 11,602+0,377
45°28'0"W

Uwlpwohg dpbkpjwd hnidph wbwjhwnpl thnpdwbdnipubpnid
hwdbdwwnwpwp guédp tp punhwinip Unfjuph wupnibwlnipniup, huy
10%-wtng HCl-nid $jnisynn Unpuph b Epunnpuljnhy ynipkph pwbwy-
ubpp gpbipt Jhdwljugpnpb sinuppipdtghtt Cwyph inwpwuswppgwiihg
Uptpjws hnudph wbwihwnhl thnpdwbdnipubph hwdwwywnwuuwb
gnighsutphg: Updwtwgpywé gniguwuhoubpp dhwiupwtwly Yupkh b
puguwnpl] nyju nknuwiuph wolpiwphwgpuljut nhppny b wnkjutingk
gnpéntutpny. Uwtpwop qniynid £ muthwuwnwbwghtt gnunnud, npht
plnpny & nnnnynn, gknwhnyununupujwinuyhtt hnnbpp — hnwdniuh
gusdp (1-2 %) b Jwdwsd dwqubqhnidh qquih wwpnibwlnipjudp,
pH=6,9-8,1[2]: duyng Anph dwpqp bu qniuynid £ nuhwunwbwght gn-
wnnwd, nphtt pinpny b swqubwljugnyyt, jujuduquyht hnntpp, npnt-
gnid uhjhuwnubkph (SiO2) pwtwlj punn junpnipyut tjwugqnud k:

Bqpuljugnipjniiubp

1) Lwpjutujut unwinuwpunuwynpdwb pppwtmljuipnid hwuwnwn-
Jb] Bu Zwjuwunwth wnwpptp opowbtipnid wénn juunjunund Unt-
uhth (Nepeta mussinii) U juwnjunund gnpountntuyni (Nepeta sulp-
hurea) tuntuhl] mbkuwlubphg dpkpqwsd onwsnp hnudptph npulh pdw-
Jht gnighsubpp:
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2) Puuljjhdwyujut b wnkjptwsht gnpéntibpny wuwydwbwynp-
Jws  htwnwgnunus hnudpkph  wypubpughnwlui  gmguihsubph
Uhol nhwnyk] Eu Jhdwlwmgpnplt tjuwnbih b ny tjuwnbh wwppbpne-
piniutkp:

Ciugniijwé F04.05.21

ToBapoBeaYecKHii aHAIM3 BO3AYIIHO-CYX0OI'0 ChIPbsi KOTOBHUKA
mycuHa (Nepeta mussinii, Spreng) u KOTOBHHKA CEPHOKEITOr0
(Nepeta sulphurea, C.Koch), nmpouspacrawommux
B Pa3HBIX PeErHoHaX ApMeHU I

H.A. Apmaksin

CoBpemMeHHasi MeAUIMHA 0c000€ BHUMAaHME YACISET M3YUYECHUIO 1OCTH-
XKEeHu HaponHoW MeauuuHbl. OO 3TOM CBHIETEIHCTBYIOT MHOTOYHCIICHHBIE
nokyMeHTsl U ykazatenu BO3. IlpuopureTHsIM HampaBlieHHEM HayyHOU H
MPaKTUIECKOW (apManuu SIBISETCS U3yUSHHUE PECYpCOB JIEKAPCTBEHHBIX pac-
TEHUH M CO3[JaHHE HOBBIX IPENapaToB Ha UX OCHOBE. ['naBHas 3amada ams
JOCTHXKEHUSI 3TOM LeJW — CTaHAapTH3alus JIEKAPCTBEHHOTO PacTUTEIBHOTO
CBIPBAL.

Lenp paboThl — ompejieneHue YUCIOBBIX MMOKa3aTeled KauecTBa ChIPhS:
BJIa)KHOCTb, 30J1a 001mas, 30/1a HepacTBopuMas B 10% consiHOM Kuciore, 9KCT-
PaKTHBHBIC BEILIECTBA.

Marepuanom ajisi HCCIEAOBAHHS CIYKUJIO ChIPbE BBINIEYKa3aHHBIX pac-
TeHuil, coOpannpix B uioHe 2017 1. ¢ Teppuropuu 1. Baiika (Baitorr /[30p),
cena llaxkaoBur (AparanorH), cena Manram(llupak). MccnemoBanus mposo-
JWINCH 10 yKazaHusM pykoBozactBa BO3 «Quality control methods for herbal
materials». OmnpeneneHbl YUCIOBBIC TMOKa3aTejeld KauecTBa ChHIPbsS, KOTOpPHIC
MOTYT OBITh HWCIOJIB30BaHBI Ui TMPEJBApUTEIBHON cTaHAapTH3anuu. M3-3a
KIIMMATO-TEXHOTCHHBIX (aKTOPOB HAONIONAINCH CTATUCTUYECKH 3aMETHBIC U
HE3aMETHBIC Pa3IMyMs MEXKIY YHCIOBBIMH IIOKA3aTEISIMH HCCIIELyEeMOTro
CBIPBAL.

The Merchandising Analysis of Air-dried Raw Materials of Nepeta
Mussinii (Nepeta Mussinii, Spreng) and Nepeta Sulphurea (Nepeta
Sulphurea, C.Koch) Growing in Different Regions of Armenia

N.l. Arshakyan
Modern medicine pays special attention to the study of the achievements

of traditional medicine. This is evidenced by numerous WHO documents and
pointers in this area. The priority direction of scientific and practical pharmacy
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is the study of the resources of medicinal plants and the creation of new drugs
based on them.

The aim of this study was to determine weight loss on drying, extractable
matter, total ash and acid-insoluble ash. As research materials were served
Nepeta Mussinii collected from the areas of Tsakhkahovit (Aragatsotn region)
and Vayk (Vayots Dzor region) and Nepeta sulphurea gathered from the bank
of the river Mantash (Shirak region). In accordance with WHO Guidelines on
<<Quality Control Methods for herbal materials>> for air-dried plant raw
materials from these three regions have been determined weight loss on drying,
extractable matter, total ash and acid-insoluble ash. Due to climatic and
technogenic factors, statistically significant and imperceptible differences were
observed between the quality digital indicators of the raw materials under study.
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Zmnkuh  mynjuwsmpmbn  (wpn-
dp)

Cuymuunmih  pdolmghunipinii” hwnk-
unwd nuyugpynud L ophghtiur) hnnusubp b
wlhuwplukp, npnup pruwpwind bu thop-
Awpwpulub, juipiupglihy b Yihuhjului
pd2jughnnipjut hwpgkpp:

Znusubph Abun]npnudp

1. ZnpJuédp ubkpjuyugynid £ 3 wwughp
ophtwyhg” huytpkl, pnrubipbt jud wugbpk
1EqUny, ghwwljub gEjwjuph  dwlugpn-
prudp, huswybu twl nintignny’ wyb hhdbwp-
Yymipjniihg, npunkn junwpl) b wonwb-
pp: Ubhpwdbown b ukplyuyughl) twl hnn-
Yush REGupniwiht nwppkpuyp jndyuy-
wnwyhtt ujujurwlh (CD) ypw (Microsoft Word
for Windows 2000; Unicode Times New Roman
wnwpwnkuwlny pniubpbu b wugkpku (kqnt-
ubiph b Sylfaen" huykpkuh hwdwnp):

2. Qhnnuut hnpjush sSwjwp syhwp k
qtpuquigh 10 wwywghp top, tbpunyuy  wn-
jniuwljubipp, tupubpp, ubnuwugptpp b qpu-
Juinipjut gwilyp: Ulbwplubph swdup
Yupnn kyhub) dhish 20 be:

3. Bipwyhtt mjuukpp tkpjuyugdnd tu
htnlyuy Ytpy. ddv gnighsp, hopdush Jbp-
twghpp, hinhtwlubkph wiuniiubph b huypw-
uniiibph uljqpwnuntpp b wqquuntuukpp,
wwyw' hhdbwpynipyut widuinudp, hwugkh
b pwbwh punkpp (8-10): Znnwsh Jhpenid
npynud Eu hknhtwjutiph vnnpuqpnipniiuk-
pp b hipwinuwhwdwpubpp:

4.%hnwlult hnpjwép punugws t hb-
wnlywy dwubphg, w/ thpuswlut dwu; p/ ynt-
pp U ukpnnubpp; ¢/ wpyyniupubpp b pubwp-
Ynudp: Ubnuwgpbpp’ hugbpkt jud pnwubpbi
b wbqpku (kqniukpnd ubpjuyugdnud Eu
wnwtdht kobph Ypus:

5. Gpujuinipjut guilp wpynud £ hop-
Judh Ykponud” wnwbidhte kony, wyppbuljui
Jupgny twp hwpbiwful, wwyw owwp-
Eplpjw hknhtulukpht: Znnpjwsh nkpuinmd
hnnulubpp phpynud Eu pupwlniuh swlbpn-
biph Uk pbpny:

6. vdpugpnipjup hpwdniup b JEpuwwh-
ynud nipnbnt, pudpugpbnt jud Ypdwnbine
gujugws hnnjush mbpuwnn:

7. 2h poyunpynd ubkpluyugit) -
qpnipjult  hnnpuwéstubp, npnup twphunid
nyuqpyl) ki jud tkpluywgyby wy hwintu-
ubip hpwywpuwldwi hwdwp:

8. Zwunkuht pwdwinppugpyt] Jupnn ki
hswbu wpwbdht wihwwnbbpp, wiybu L
hhdbwpynipnituubkpp:

IIpopuas xypHaaa

B xypnane “MenuuuHcKas Hayka Apme-
HUM” TyOJIMKYIOTCS OpUTHMHAJbHBIE M 0030p-
HBIe CTaThH, OCBEIIAIOIIHE BOIIPOCHI IKCIIEPH-
MEHTAJIbHOW, NPOQUIAKTHYECKOH W KIWHH-
YECKON MEIUIUHBI.

Odopmiienne crareit

1. CraTbs JOJDKHA HPENCTABISATHCS B TPEX
pacrmedaTaHHBIX OK3eMIUILIpaX Ha PYCCKOM,
apMSHCKOM WM aHTJIMHCKOM SI3BIKE, COIPO-
BOX/AThCSl HAIPABICHUEM YUPEXKICHHS, THe
OHA BBHINOJNHEHA, UMETh BH3y HAyYHOIO PYKO-
BoauTensi. HeoOXoauMo Takxke IpeCTaBIeHIe
cTaThi Ha KoMnakTHoM aucke (CD), B TekcTo-
BoM pexakrope Microsoft Word for Windows
2000, (mpudrom Unicode Times New Roman
Ut pycckoro u aHrmmiickoro u Sylfaen — st
APMSIHCKOT'O SI3bIKa).

2. O0beM HaydHBIX CTaTel He JOJDKEH IIpe-
BeIIATh 10 CTpaHMI] MAIIMHONIHUCHU, BKIIOYAs
TaGIIHILIBI, PUCYHKH, pe3toMe i Oubnuorpaduro.
O6beM 0030pHBIX U HPOOIEMHBIX CTaTei 10-
myckaercst 10 20 CTpaHHIL, BKJIOYas CIHCOK
JIUTEPaTypPBhIL.

3. BEIXO[HEIC JaHHBIC YKA3bIBAIOTCS B ClIe-
nyromiei mocnenoBarenbHocTH: HHIEKC Y /K,
Ha3BaHUE CTaThH, MHHUIMAIBI U (aMUIUM aB-
TOPOB, YYpEKACHUE, Te BHIIONHEHa paborTa,
anpec, kmoueBsle cioBa (8-10). B koHme
CTaTbH JOJDKHBI OBITH TMOAMHCH aBTOPOB, a
TaKoKe HoMepa Tese)OHOB.

4. Cratesl [ODKHA BKIIOYATH CIICTYIONINE
paszensl: a) BBeJIeHUe, 0) MaTeprait U METOMbI,
B) pe3yibTaThl W oOcCyxnueHue. Pestome Ha
AHTTIHIICKOM U apMSIHCKOM SI3bIKaX IIPHIIAaraoT-
sl Ha OTJENBHBIX CTPaHHULAX.

S. bubnmorpaduss NPHUBOAUTCS B KOHIIE
CTaTbH Ha OT/AENIBHOI CTPaHHIIE B al(paBHTHOM
HOpsIZIKE, CHauajga OTeYeCTBEHHAs, 3aTeM 3apy-
6exHast. CCBUIKM Ha MCTOYHUKH B TEKCTE MPH-
BOJATCS B KBAaJpAaTHBIX CKOOKax B BuIe HUD-
POBBIX 0003HAYECHUHA.

6. Pemakiust ocTaBisieT 3a co00i IPaBo Hc-
IIPaBIIATH, COKPAIATh CTATBH.

7. He nomyckaercsi HampaBlCHHUE B peAak-
IUI0 CTaTel, OIMyOJIMKOBaHHEIX paHee WU
HAIpaBIEHHBIX U IHe4aTd B JPYTUE OKyp-
HaJbl.

8. INoxnucunKkaMu MOTYT OBITH KaK YacTHbIE
IIHIA, TaK ¥ YIPEKACHUS U IPETIPUSITHS.
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Profile of the journal

The journal “Medical Science of Armenia”
publishes original articles and reviews concerning
the problems of experimental, preventive and
clinical medicine.

Design of the articles

1. Three copies of the article must be presented,
written in Russian, Armenian or English, provided
with the permit of the institution where the work
has been conducted and the visa of the scientific
adviser. It is also necessary to submit the text on a
CD (Microsoft Word for Windows 2000 editor;
font — Unicode Times New Roman for Russian and
English and Sylfaen— for Armenian).

2. The scientific articles should not exceed 10
typed pages including tables, figures, summaries
and bibliography. The summerising article may
have a volume up to 20 pages including the
references.

3. In the printer’s imprint the UDK index,
initials and surnames of the authors, the name of
the institution where the work has been conducted
and key words must be given. In the end of the

article the signatures, addresses and telephone
numbers of the authors should be written.

4. The article must include following parts;
a) introduction, b) material and methods, c)
results and discussion. The abstracts must be
presented in English and Armenian, or
Russian, if the paper is in Armenian.The
abstracts are presented on separate pages.

5. The references should be at the end of the
paper on a separate page. The list of the
literature must be given in alphabetical order,
first the native and then the foreign sources.
References to them (in numbers) in the text
must be written in square brackets.

6. The editorial staff has a right to shorten
and correct the articles.

7. The papers submitted to other journals for
publication, or published before are not
admitted by the editorial house.

8. Each person or institution can become a
subscriber of the journal.
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