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dJudwtwlwulhg wuwnlpugmdutp hnnwpwljwh opquh
JEpwpkpjuy

Q.. funbnuyuib, ¢.9. Uupquub, U.Q. Zupnipjniiyul,
Q.L. vwbnuiyul, @.b. Mnpnuyubg, G0k Upgnidwubyul,
U.[}. Unjuiyut, U.Q. Luqupui, U.U. iuywnpjub,
U.4. Cnipnipjuit

Epliwih U Zbpugn whyjuwl whknwlwl pdohulul hwdwjuwpub
0025, Epluul, Ynpynilih h., 2

Fuwlugh punkp. hninunmipyni, hnnwnpwljwt bpnishy, hunnpnnn b jEtnpnuw-
Jut pudhuubkp, hnunwnnipjut dbkhiutthquubp, hbnwgnudwb dk-

ponutp

Zninwnnipjnitt wdktwhht qqugnnnipniuitiphg £, nph Jun Jjw-
mipniup guspuljung nnbtwowpwynpubph nininnud wpju hnnwpwlwh
nbntjunynipjut JEpnsnipjutt hwdwp twpwnbtuduws pujuljuht
wy qupqugus pudhub b Zwynbwpkpdws t, np utnpwshuukph dnwn hn-
wnwnnipniup qupgqugusd k52 %, hulj muphph htwn wnbtnh £ niubunud hn-
wnwnnipjub wulnud: Swphph wqpbkgnipniip hnnnwpnipjut qqugnnnipe-
jatt hwdwp wykjht E, pub ubnh, pun npnid wyu qqugnnnipniup dpnw-
Jut sk b Gupwplynud E otnnghubnhy thnthnjunipjut: Zuynbwpbpdws k
twl, np hnunnwpnipniup, hudh b mwljnh) qqugnnnipjnitttpp upwinid
ki wpluwght jnyuph wqpbgnipjutt ), hull unnnipniup poyuiund
dhpohtt mwuphubph htnwgnunipjniubpnyg hwyntwpkpdt B hnnwone-
pjul wqplgnipniup twb wupnuihtt b uhpn-winpuyhtt hwdwljwpgkph
Jpu [1, 2, 3, 6]:

Znunnwnuwljut qpgheubpp dwppjutg jjutpnid juplnp tpwbwlnipe-
it nukt” gpglng wwppbp Juppuyhtt wuwwnwupiwbkp® qqup hwgnyp
Jwd qquip, Ynndunpnoyty opowyyuuinnid, npubinpl] duwypujut Juppu-
g¢hd b wyji: Uwpynt hnnnwpwlwb kyhpbip tipjuyugdus k dnwn 50 it
hnunwnwlut poholitpny, hyp qquiihnpkt phy Ewy) Yruwuhtbph pohguk-
nh pwtwlhg: Ophtwl, twywuwnwlh dnwn Jub onipe 100 Ujl, owh Unwn
wyk h put 200 Ujt hninwpwljut pohoutin:
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zninwnwlut Ybpnishsp (whwjhquunpp), hiswbu b ponp wbwgh-
quunpubtpp, juquyws b Swyjpwdwuwghty, hunnppulgnny b jEunpnuw-
Jut pwdhtutphg Znunwnwlwb YEpnishsh dwjpudwuwghtt pudhup hn-
wnwnwlwl nuownt L, npp qpuntgunid £ 1,5 udhg 2 ud wdku Ynnuhg, nk-
nuiuyws k pph junensh kpht wgninud, Jkpht ubigm, quptph b dhe-
twwwwnh YEipht hwndwsh jnpdupwunuipenid b tkpuyugus k Eplphtn
hnunwnwljwt pohoitipny Untnwynpuytiu 50 Uik, npnup npnynid Eu hpkug
hwynn phuhwljut Wyniptpny [2, 5]:

nnunwlwl byhplp Jhnd puquuskpn quuitwdb ' juquus vh
pwih mbkuwlh kyhptinghnttphg™ puupswlui, hkbtwpwiwght, puquy b
pug ntinunmb whqukinwihlt pohgutphg, npnup nknuljupjws tu pph
[npdwpunuiph twhpbihwy pehoutph dhgl: Zkhwpuwbwyht pohgukpp
guiynid Eu nkgbyunnpuyghtt poheutph dhot b junwpnid ki vwhdwbw-
quunni, Juuwuwlgnn, ubkipbnnp b wpndhl gnpdwnnyputp, sunphhy
phnbEynpulul ypnghutbph wuwnpuunnd & hnnwpwljub pohep hn-
nwpwlwl ymptph ptupdut hwdwp: ZEbwputwghtt ppoh ghinwjwg-
dutt ywupnibwynud E yhqutunm, npp hnnmwnwljuwt byhpbihtt muhu k|
phntwowqutwlugnyt tpwtg, pug npnud gniyth junpnipniup hwdpuy-
unud E hninwpnmipjut upnipjut htiwn:

Qqubwdll pohottintt niutkh mwppbp swthukp, pujuhsuyhtt dwltpbu
skl hwutinid b ququpuyhtt dwjtptuhtt niukt 3-5 dfd tpupnipjut dhl-
popupljubp:

(thghupinnpuyhtt pohop Juquyws b dwpduhg, nkinphinhg b wpun-
tuhg: Uwpdhtt hihjwdl k, wupnitwlnud £ puquuphy dhinnpnugphnid-
ubp, Funpnuuquuyhtt gwmugh ghuntnutp phpnundubph htwn dkjuntn, ni-
ohh hwdwhp b jhqnundutp: fEghuynnpuyhtt peoh suwypudwuuyght jupd
tmunp ghugphup, hnnwpwlwi tyhpbih duybpbupt wdwpodmd b
gunudl Jwb-ntip-Unphjunnh hwunwgnidny: Znnmwpwlwb Ginrunikph
wpnunnuyuqiuynud quingnng hunnly jpguinn bdkiunubpp dhnglkpp,
Jupnn Eu owpdt) qunwdl hwunwgnidubpp, pupdpugut) jud junpuunt-
qti) tyhpetih dky, suinphhy nph Jupnn ko dkdwgut)] hnnnwpwlwb tbyhpbh
nhgbhyunnpuyhtt dwjptup: dwt-nbp-Unphjunh hwunwgnidhg nnipu G
quihu 10 dyd. tpupnipjutt hninwnwlwt pwpphsutp, npnughg jnipw-
pwlgnipp wwpnibwynud E phhyukp. &y goygp mbnuljuygws k jeuwnpn-
unud b opowquingwis k9 wy) qnugbpny:

Znnnwnuwljut pupphsutpt punudws tu Eiputyhptjuht okpnnid
quuynn Pnnmudkup qiindtph Ynnuhg wpunwnpynn hinniynud, buybu Jb-
Swugunid Eu hnnnwpwlut duljipbut nt Unnwynpuytiu 10 miiqud hnwnw-
Jbwn ynipkph qqunt hwjwbwjuwinipmnitp: Znnwnwlut dwqhlukpp
owpdnit ku b niukbt hnwnwdbwn Wnipbph dnjiynyubph pujupdwi jpipw-
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hwwnnil] pujuyhsubp: Bupwbyhpbjuhtt swpulguljwi spnnid wnknwu-
Juywsé Lu Pnmudkuh ghndbpp, npnip niukt pprnwpunnnjuljujuqd ju-
pnigdwsp, wpnunpnid b npd, npp Swsnud E hnnwnwlwt tyhptih
dwltptup [2, 3, 5]

Nrhghupnnpuyhtt pohotikph Yhunpniwlut kniunibpp wpunbibpp,
2pgwyjunmjws puqui) punuibph ypu quignn puquy peheubpny, juqunud
Lkt hnnwnwlwb phtp (filii olfactorii), npnup wugunid ku quiigh junnny
dwnnuljph dwlinunlitu phptnny ntyh hnnwpwlwb Yndntq (bulbus
olfactorius): Znnwnwlwb phtph vhwubnipniup juqunud k1 qnyg qub-
qnintnuyhtl Gyupyp hninwpwlwi Gywpyp (n. olfactorius), npp whnulwy-
Jws L wnwotiuyhtt qmiquthnup dknhnpuqu) hmnjuwsubpnid b wnwgtw-
jhtu jEuunpniwlut hnwinunnipjut gnjugnipnit b

Zninwnwljut §ndntqp juqujws k dhnpw) b gindbEpniyjup pohotili-
nhg:

1. Quoitpmpuwp  (4shyuyght) pohgubtpp udbphl uhtwwubkp Gh,
npntp tyupnuyht gpghep thnjumbgnud ko piny dh puith hwquip dhwnpuy
pohoubiphi:

2. Uhwnpwy pohoitipp hnuinunwljw gpghep thnjuwtgnid Bt hnunw-

nuljub Yndntqhg nbwh mntnh pudhutbp:

Olfactory bulb
Milra\cel\rr-ji_i . Ny, [

Glomerulusé//;-/ ; — = = .,J \, . Circle ‘
Synapses‘ ‘ / N S N = ,JL . g
| SN
Olfactory recepton y Y _J\,,__ = ]%

MNe .
e

; O\laactoryl:epﬁhelium‘ .
Ul 1. Znnunwlul §ndnkqh Junnigyudpp

zninunwljut Ynénkqp (hunwd L wwppbp dubph” dhpuwynnudl,
opowtiwdly, wnwthwl], wnuthwl-ninnighly, ny nkgnijjup, hwnhjuidwt
uthndws, wjunky Eu qnuynid hninwpwlut ninnt 1 ubypnuutpp: dkpohti-
ukph wpunttpp, juqutny hnnwnwlwb ninht, yunlnid th Lujunw-
jht piph wninphtt dwibptuht, mnnymud giwyh hhwyndhqh nbunnuljut
pUph dwlwpnul b hwubtnid hnnnwpwlwb towulniuh, nph hwwnwlnid

IR OB
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quuynn wnwetiwyhtt Swlnnljtu Wynipnid (substantia perforata anterior) k-
nuijuwws bt hnnnwpwlwb nugne 1 upnuutpp [2, 3, 5, 11]:

ol FAGTO%
R

¢ /UL Sy
/iy TR

lateral
OLFAC-TO‘R\" STRIAE

Ul 2. Znnunwlpul mpuljn

Ipuwitg wpuntiibpp dhtish hntnwpwlwb JEuwnpnt ptpwinud Eu Epkp
ninhikpny

1. dhouyjhtt ninh. wugnid tu punuyhtt quupny b yepowtnid hwp-
dnjwdhnt quuph Juppenid,

2. jnnuuwghti. hwutnud Bu juppwdl updny uppe,

3. Uhowljju). wbginid Lt pwnny, npnug ninpljukptt wunyw tne-
jniph Uhohti kqpny hwutnid kb dhlish Yuppe: Uju Jkpehtt mnht nibth b w-
$hpkin, U Ephpktn phikp: Eppkn phitpp punny Jkpununimd b
wunljwdl dupdhuutp, hull Jepohttpu juyyws b nbkuwpdph hninwunw-
Jwt Ynphqutph b thdphy hwdwljupgh djniu gnjugnipiniutbph htw:

TOpHasn KIeTKa KOHTpanaTepaJbHOM

P e K P = Y
Tepes nepegHIon
cranKy

I
MuHpaneBMAHEBIN KOMIUJIEKS z. S

PN N KOpN TOTOBHOTG s TR THroKa
Ul 3. Znunwunwljwl [Enl

Unwotiuyhtt hninwnwlwb Yinthg upnupbiiptt ninnynud kb twb
wnbkuwpnidp, nph uppupkipt hpkug hkppht ninnynud o Yhnth dwlju-
nwlnnuuughtt opowtt” hnnwpwlwb Ypnishsh pupdpugny wdpnnow-
Jutwgunn JEuwnpntu: Skuwpnudpp gnpswnnipjut nbkuwljtnhg nwppkp
qqugnn Ynphqubph Yninwlnid E: Unwgtiwghtt puphynid hninunwljub Yn-
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nhqubtpt Bu. wjuntny wjupnynd £ ynljwdb dupdhutbphg ujhqp wnting
9hY - ' Uqhpp junipdp (tractus mamillothalamicus), nph Juwunudp pipnud
Unpuwlnyh uhtinpnuh wowewgdwi:

Bupunbtuwpdpuhtt opowip Jud Eupunbtuwpnidpp (hypothalamus)
dhowtljuw) mntnh thnpuyhtt dwubt E npunbn nbnuupws Eu Gplyno
qunudl gnjugnipniubbp wnljwdl dwpdhuubp (corpora mamillaria), sw-
ynunltt yniphg wnwe b wupnitwlnid Eu hnnwnwlwb Ynphqubp:

\nterior
ngul
x
-
/
/
!
i
1 ormix
1
\
\
£ “Sant
&
N
2 %
stcommiss \ MMT
M
A /Mimmllmq
=
ubicular
ortex

& Anterod

terodorsal
_ subnucleus (AD)

Ul 4. Znnunwljwl JEppmishsh hunnppswlul nighbkp

Znnnwnuwljut JEpnishsh jEunpntwlwt pwdhup juqunid kb nink-
nh quupubkpp

1) dnJwdhnt ququp (hippocampus)” wknuliuwdws pniupuyhtt piph
Ubnhnpuqu hwndusubpnid,

2) wmnwdtwynp quyun (gyrus dentatus/fascia dentata hippocampi),

3) punuyht quup (gyrus fornicatus), wyt uquyws k.

w) gnunjuyhti qupwphg (gyrus cinguli), npp kqpuithwjws b ykplihg
gqnujuyhlt whnum], ukpplhg ppnudwpdih whnung b swpnibwlynud E
nputiu tlinnig (isthmus),

p) utnmghg,

@) hupdnjwdhnt quunhg (gyrus parahippocampalis),

1) Yupphg (hwpsndwdhnt quyuph wowetwyhtt juppwdl suyph k),
npt hp wowetuyhtt dwuny ™ Juppny (uncus), mknuljuwus k pniupuyht
plutinh Unw:
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Cingulate

Gyrus
occipitotemporalis
medialis

Gyrus
parahippocampalis occipitotemporalis
lateralis

Ul 5. Znununwlul JEppmshsph [Einnpninulwl pudhb

Uuhuyhtintd wowgwplnn $hahlulwl, phufuluty, $hahluphifu-
Jut nbumipnitubpp tbpunulu mukt yundwujut bywbwlnipniu:

Ujdd hnunwpnipjutt wnwowguwtt dbkjuwmtthqunid wpwewwnwp nbp k
wnpynid nhigbuyunnpujhtt uywhnwlymgubphte

zninwybn wnipkpp onnpuwuwnibkpp, hhdtwljwinid opquiwlw b
Uks dwup wbopqutwlut dhwgnipinitubp ti: Uwupnp sh pujuynud ongh
hhltwlub punwunphsubpp (wgnwn, pplwsht, wswppnt quq, gpuyht gn-
1npohtutp), hswhu twl 300-hg gudp Unjkynyuyhtt quuquény opquiw-
Jut dhwgmpniutbpp: Znnh qqugnnnipjutt hutnkbuhynipniip dbkdw-
unud | dnjkynyughtt quugqush wgh htwn: Znnwpwljut qqugnnnipjui w-
nwowgdwtt hmdwp wykjh phs pwtwlnipjudp jungonp Udnjkynijubp o yu-
hwugynid: Onh hnuph Uk hnunnwybtwn Wynipbph puthwighihnipmiip wuy-
dwtwynpjws L ppubg prhspujinipjudp: Znnmwpwlwbt poheutph Ypu
ukpgnpstint hwdwp hnunnwybwn ynipp whwnp b nisyh hnnwnwlwt kuh-
phihnudp dwsynn htnninid b hnnwnwlwb pohoutph Ykponyputph 1h-
whnubpnud: Uju ghwpnid hnwinwdbwn yynipbpp whwup b iwb jupnpubwt
«wjuqkgubp onip-thyhn b on-onip vwhdwbughtt skpnh dwlbkptuught
Jupywdnipiniup:

Zuughun ppuyht stswpmpjut dudwiwl punudtup 5-10% ubkp-
otsynn ontt E hwutinid hnunnwpwljut hwnjuwshi, b hnwnmwltwn ynipkph
Unjtyniutpp gpgenid Eu hninwpwljut wyupnh Ypenyputpp: Gel dupnp
hunpp ontty E puonid, wyyw onh hnupp niwh hnnwnwljwb ghnp dkdwunid
E dhtish 20%: Znnnwnwlwb pohoiknh nkghuwwnnputpp hnnnwybwn Wynipkph
Unikynyutiph htwn hnjwqptgnipjut Juypt o dhwbwny pph npdh dke
guiynn hnnwnwlwb juywlgny uyhunwlnmgutphtt: Znnwnwljut ytp-
nushsnud hwyinbupkp]us withqn) uyhnwlnig, npp Wunuwuwbuwnn £
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hnunnwytwn ynmiptpht juyytnt hwdwp: Zuyuih Bu twb onpnputinp jw-
wnn wy) vyhnwlmgubp judbnpuyh b Uh gupp wyp phihwljwb iniptp
Juwbnt hwdwp: Ongnpubtnn juwnn uwyhunwlnigutpp (OBPs-odorant
binding proteins) wwwujwunid kt mpwbuynpunughtt (hynfuwhtuubpht, n-
pntp dwutwlgnid B hiywlu onnputnh juydwip, wjtybu b whpwwn-
dwtp: Lhynluwhtuubkp wupnibwlnwd Eu dh pwpp phninghwfw htnniy-
ubp, htnktuhy wprnunpynid i piywnwljut hwdwljupgnid, ppugtndk-
nnud, wpgniipuglndtpnid b ubnwljut opqutttpnid:

Alr @® Odorant

l Nasal Opening
C ) @ J

OBP / \ OBP-Odorant Complex
o MO

w Olfactory Receptor
[ - )

Dendrite

Nasal Epithelium

Ul. 6. Onnpuinnp bbppunhwignng ninh

Ujuyhuny, hnwntph ptjudwb gnpdpupwugp pph npdupwunuipnid
lwl t pt hwljwshi-hwludwpdh phwlghughl, pb pyup pulupdub
Ubkjowthquht, npnup unyuybu ppwind ki pkghwywnnpuyhtt vyhunw-
Ynigutiph dhongny: Znnmwdbtwn niph Unikinyh dhwugnudp vyhwnwlnigh
htwn wnwowgunid k wynuntphly thnthnjunipjniubp phgbyunnpnud™ hw-
ghgutiny Juuljunuhtt nkwlghwtph, hush htwnbwiupny wjnhduunid
GS(Golf) uyhunulnigp, winhywind E wpkuhjuwnghljug 3 $tpdkuwnp,
npp ATP-u ykpwsnid £ c-AMP-h, Jtpohtiu pipnud £ c-AMP- juhyu hntw-
jht wugninhutph puwthwtgbihnipjut pupdpugdwty, mknh £ nitkunid Na*
pnuutph punhwignud ntwh pohe b ghuinujjuquuyh nhwynjuphqughu:

Swippkp JEuguthutph Unnn hnnnwdbwn yyniplp juwulgnn vyhunw-
Ynigubiph pughwinip pwbtwlp b gpuig phthwljut mwpunbuwlubpp
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wnwpphp G Ophtiwly, wptknubph Unnn wyny vyhnwlnigutpp juqunud o
PP |npdp pojnp uwhtnwlnigitph 2%-p:

AneHnnariknasa I wawan
(ACII)

sewpes
PRUEAL
(Gfciclefe(ct

/
AKTMBHBIA

Ul 7. Znunwunnipjul wnugwglull Uk ithqup

Cutn hnnunmpul dudwbwlulhg nkunipjut hnnwpwlwb -
pnuubph dkdwdwutnipjniip wnjhduwkun ki b sniukt tln «dwubuwghunw-
gnud» Ynulpkn hnnh pujupdwt hwdwp: Ykugwuhubph dnn wnlju tu
pohotbin, npnup nitkt hunntl] qquyniunipnit Uh ynmiph tyundwdp, uw-
Juyt nputp Juqunid b thnppudwutinipnit b oqunuugnpédynid Lt opquu-
twlwb ynipbph, fwubwynpuybu pndnuubph ptuwdwt hwdwn [2, 5,
11]:

Zninwnnipjull wpwewgdwt Uky Juplnp tywbwlnipnit nith twub
ghlyp:

Znnnwnwljut ubpntubph dké dwup Jupnn b wpdwquipl) mupptp
hninwybn yniphph’ hnjuwqybing udjug peoh hundwp hunnnily Spugpu-
Ynpyuwd npnowljh hwjwpwsnih htwn: Ujuyhuny, hnunnwybwn Wyniptph Un-
1Eynyutph dntwnpp hnnmwnwljuwb mwpwsp wpwowgunid k wnydju) hnnh
hwdwp punpny ubjpnuubtph judph pdwtjupuyhtt gpgenud (ntynuphqu-
ghw), U wyu hwwnntly nuynjuphqugyuéd hnnmwpwlwb pohoutinh Yniuph-
twghwttph wqnuiowutbkpt b wytt Ynnkpp, npntg Ybpnisnipjut wipg-
miupnid ninknh YEnuyhtt hnnwpwlwb hwnjusubpnid wnwewnid ku
Ynuljptkn hninh qqugnnnipjniubp: Ywplhnp tpwbwlnipnit nith hnwnw-
pwjwut kyhpbihnudh dwlbplnyph «dwppdwty dbkjuwtthqup wpnpku «og-
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nwugnpsywd» hnnwybwn Wyniptph dnjkynyubphg: Uju dbjuwthquh ounp-
hhy hnnnwnwljwb hdyniup sh puuynud Yphuwlh, b vhpnup pudulju-
Uthtt wpwq Jkpunueinud E hp uqpiwljut’ phynjuphqugdws Jh&wlhy’
Jupnnubwny wpdwquptk] hwenpn hnnnwnwljwt gqpghehi:

Zninwnuwljut «duppdwty gnpépupugutptt hpugnpsynud Eu vh pwupp
dtpdkunutinh dhongny, npng Uky hhdtwlwb nhpp wwwnwiund E P-450
ghuinppndutph ptwnwthph uUntunopuhgbumqubtpht: Ykunwuhubph uUnwn
nputg wuwpnibwlnipniup hnnwnwlubt hwndwsh hnrujwusputpnid 6
wiquu pwpdp E pwb sywnwlub tyhpbnud: Uju dbpdbunubpp, Gu-
punpynud k, np yuunwupwbuwnnt ku ny dhuytt hnnnwdbn yymptph og-
nwugnpsywsd Unjklniyukph htpwgdw, wylb pukunphnunhljutph Unjkynyy-
utph pujpuydwtt hwdwp, npnip wnnkughw) pnitbtwynp Eu hnnnwnwljut
Eyhptih hudwp:

Znnnwnuwljut nkgbywunpubph YEpwpbpu) junwupdt) o puquuphy
ghubnhjulwut htlnwgninnmipniuutp, npnig wpyniupnid 2000 p. unkns-
Jt1 kE hnnnwpwljut pkghuyunputph qhutph puqu™ HORDE (The Human
Olfactory Data Explorer): HORDE wpnjtjwnh hbinhtwlutpp twonid &, np
hnunwnwlwt gqkubkp wenljw Eu ponp ppndnundubpnud, pugunnipjudp
20-pph b Y-h buly 11-py ppndnundt wydbjh swwn hnnwnwlwt ghubp k
wupnibwlnid: Zhdw hwynuh Eu 350 qhutp b 560 hnnnwnwljut nkghw-
wnnpubph yuligngbukp, npnup Juqunud Eu 2%-p dupnne 50.000 gkubtphg:

UUU-nud juunwpyl] b dedwbwywy qhubwnhl hEwnwgnunipntd,
nnhtt fwubwygly) L 70.000 dwipn, b hwpgdwb wpyniupniud wwpqyk) k np
48.000 -n upnid Eh hnwnh b hw'h puguljuynipint Covid-19-ny hhutnw-
twynig htunn: Zknmwgnunynnutph ghkubkwnhl hbnwgnununipjudp huwjntw-
ptpyty k 14-png ppndnundh UGT2A1 / UGT2A2 ghukph Untinwughw [10, 11]:

Znunwpnipjul hblnwgnuunnipjut tyuwnwlny Jhpunynd Eu opykyy-
wnhy b umipkunhy dbpngubp [4, 7, 9, 13]: Uniptljunhy hEwnwgnunipyut
Ubpnnubtpt o bhpp prpebpp, hnnwenipjut dfwnhwibpp (sticks), Self-
administered Computerized Olfactory Testing System (SCOTS), UPSIT- p, Yn-
jastlh b Uyponiiph dbpnnubpp b wyj:

dnjuisklh dbpnnp hwdwpynid E hnnwnnipjut ntunidbwuhpntpijut
wUktwywpq dhongp, npp hhduwsé E wwppbp htnbkuuhynipjut hninkph
pujudut ypu.

1. pnyphnwn’ 0,5% pugwhiwppnt,

2. Upght hnwn Ephjuyhli uwihpu,

3. nudtn hnwn Juibphwtwgh powpd, uptjh E hnjowphtl) pkugh-

uny,

4. suhwquiig mdbn hnin' wdnuhwly:
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Ujniup Uppeontykph dbkpnngt E nph hwdwp ogrnuugnpéynid £ hnwnw-
ptp Wnipny (opnpwin) (gyws wunputph hwjwpwsdnt: Ponp winpuk-
nnud Wyniph funnipgniup tnybb b, payg wunputph pgubibpt niukt mwp-
phip npulwugdny kphp 4,8 b 16 Ud: Nppwb wbyh by b ungnjulyp, wyb-
pwl phy E wpnwuquuynny ynmiph pwtwyp, b, hwdwywnwupwiwpwp,
wyupwlt wybh pwpdn £ hnnnwnnipjut upnipiniup wngju) hnnh pujupduw
dudwbwl: ULY wy] wupq dbpnn £ wnwppkp pnnipjudp iynipbpny ubkpss-
Jus hjinpughing pnph pkpntph oqunugnpénudp: Ugl Yupnn Ejhuby Eph-
(whtt uyhpw, Jujkphwbuwh poipd b wy) hnnwpkp Wyniptpng huglgws:
Npput gudp k pujuynn Wniph funnipiniup, wyupwt wykjh tnipp k hn-
wnwnnipjniup [13, 14]: Nhnpntwqu) hnnwenipyut nuunidbwuhpnipjut
hwdwp hnwnwpkp Wnipep skt susnid, wyy puntd u (Eqh wpdwwnht: GUL-h
ghntwlwuttpp dowll) ku jnipuwhwwnntly phun™ UPSIT-p (University of
Pennsylvania Smell Identification Test), npph hwdwp oguugnpdynud Eu 40
hnwnwptp Wynipbpny tkpdddws pnpetp: Eninpt wpdwlnid £ hnn dhugt
wjt dudwbwl, Epp wyb phpdnid Eu knnitigny jud dwwnhwnny: Mughtu-
wnhl, hnup fwbwsknt tywnwlny, npynd £ guunwuppwtubph 4 viwp-
ptpuly: Zknn quwhwwnynud £ ghonn yuunwujuwttiph pwbwlp [7, 12-14]:

1. Unpdw 32-40,

2. Zhwouuhw' 20-30,

3. Uhoudhw 7-14:

Znunnwunnipjul hblnwgnunipjut opjkljnhy dbkpnnutpt Eu $niuljghn-
tw UNS hbnnwgnuinipyniup b olfacto-EEG-u (GUO 2024): UNS hkwnwqn-
nnipjul yuunlipnud sown juy Eplinud E hninnwnwljwt §ndntqh b hnwnw-
nwlwb wnpwlnh htyybu tnpdwt, wjtybu £ hhynnpndhw b wujw-
qhwi: Olfacto-EEG-u oqunid L gpuiigh) hnnnwdbwn ynipbpny wnwowugus
Wwnpnuyht gpghep: Uyt ogunud £ npnokine, phk np yupnt E Juwudws [9]:

zninwybwn wnmipbkpp wwppip Yhpy o gpgomid  quitigninbnught
wuwppbkpp: Znnwnwljuwt yupgp gpgenud Bu Jujbphwbwt, unipdp, nup-
shup, Juuhihth poypp, hull hnnnwpwlwt b tednpyuly Wupnbpp gpgnnid
tu dkupn)p, juddnpul, wgknntp, wdnthwljuyhtt vy hpuip, hnnwpwlju
U {kqupuyuibught byupytpp” papn$npup, pndnpip b puguiuppnti:

Utpjuyugjws  ufjuubpp Jupnn b oqunugnpét)  wpwljnhl
pdholjibph Ynquhg Yunuphkjugnpstint wnnpnonidp b pnidnudp hn-
nwnwlwl opqutth wwpnnghwutnh dudwbwl:

Lhmnilnfud E08.05.26
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CoBpeMeHHbIe NIpecTaBIeHUS 00 OpraHe 00OHSIHUS

I''I.TageBocsin, I'.B.Caprcsin, A.I' ApyTionsin, I'.JI. Xannansn,
I''A.lerpocsinu, I'.P.Ap3ymansn, A.P. Acransan, C.I'.Ha3zapsn,
A.A.Xauarpsan, A.K.Ilykypsan

OOoHsIHUE SIBISIETCS OOHUM M3 IPEBHEUIINX YYBCTB, O YEM CBHICTEIECTBYET
HaJM4Kle BBICOKOPA3BUTOrO OT/ENa B MO3r€ HU3LIMX [TO3BOHOYHBIX. B KU3HU yenoBeka
O00OHSHIE UIPaeT Ba)KHYIO POJIb, OOYCIIOBIUBAs MOBEHICHYECKUE U dMOIMOHAIBHEIC
peaknnu, BKIodas (HOpMHUPOBAHIE MATEPHHCKOrO MHCTUHKTA. OOOHITENBHBIN JTUTE-
JMUA TPEeACTaBICH pAlCNTOPHBIMA OOOHSTENFHBIMA W 0Oa3albHBIMH  KJIIETKAMH,
PacIoIOKEHHBIMI CPEIH KIETOK CIHM3HCTONH OOONOYKHA BEPXHEro OTHeNla HOCOBOU
MOJIOCTH, KOJIMYECTBO KOTOPHIX HAMHOI'O MEHBLIE, YEM Y MPEICTaBUTECH KUBOTHOT'O
MUpa. AKCOHBI PEIEITOPHBIX KIETOK (POPMUPYIOT OOOHSITEIBHEIA HEPB, BETBH KOTOPO-
T'0 MPOXOIAT TPEMs ITyTAMH Yepe3 MOIKOPKOBEIE 00pa30BaHMUs 10 KOPKOBOTO OTAENA.
CymiecTByrolmue paHee TEOPUU OOOHSHUS MPEACTABIIIOT UCTOPHYECKH MHTEpec. B
HACTOSIICEe BpeMs KIIOYECBYIO pOIb B MEXaHU3ME OOOHSIHHUS WIPAIOT PEIENTOPHBIC
OeJKH, OTBEYAIOIINE 332 B3aUMOJICHCTBHE C OOPAaHTAMHU.

[IpencraBieHHbIC TaHHBIE MOTYT OBITH HCIIONB30BAaHBI MPAKTHYCCKUMHU BpadaMu
IUTSL YITY4IICHYS TMATHOCTHKY W JICYCHHSI TATOJIOTHH OpraHa OOOHSIHHS.

Modern Concepts of the Olfactory Organ

G.l. Tadevosyan, G.V. Sargsyan, A.G. Harutyunyan,
G.L. Khandanyan, G.I. Petrosyants, G.R. Arzumanyan, A.R. Aslanyan,
S.G. Nazaryan, A.A. Khachatryan, A.K. Shukuryan

Olfaction is one of the most ancient senses, as evidenced by the presence of a
highly developed region in the brain of lower vertebrates. Olfaction plays an important
role in human life, influencing behavioral and emotional reactions, including the
formation of the maternal instinct. The olfactory epithelium consists of olfactory
receptor and basal cells located among the cells of the mucous membrane in the upper
part of the nasal cavity, the number of which is significantly smaller than in
representatives of the animal world. The axons of receptor cells form the olfactory
nerve, the branches of which extend along three pathways through subcortical
structures to the cortical region. Earlier theories of olfaction are of historical interest.
At present, receptor proteins, responsible for interaction with odorants, play a key role
in the olfactory.mechanism.

These data can be used by practicing physicians to improve the diagnosis and
treatment of olfactory disorders.
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Introduction

At first glance, hematology and oncology appear to occupy separate
intellectual territories, and considering the scope of each field in turn helps
highlight the foundations upon which they developed. Hematology encompasses a
wide spectrum, spanning the molecular mechanisms of blood cell formation to
diseases of the blood, bone marrow, and lymphatic system. Hematologists diagnose
and guide therapy for disorders ranging from anemias and hemostatic abnormalities
to malignant conditions such as leukemias. Oncology focuses on the study,
diagnosis and management of malignant diseases. Oncologists examine how and
why cells become malignant. Guided by tumor histology, molecular markers, and
staging, they utilize surgical, radiation, and systemic therapies to halt or reverse the
course of disease.

This traditional distinction has fostered a perceived dichotomy between the
two disciplines. However, advances in the understanding of cancer
pathophysiology have progressively blurred the boundaries, particularly in the
study and management of hematologic malignancies, which share key biological
mechanisms with solid tumors while requiring specialized hematologic expertise.
This convergence has led to the emergence of the integrated discipline of
hematology-oncology, which now plays a central role in modern cancer care.

Understanding the differences helps patients navigate their care teams, know
why they are referred to one specialist versus another, and understand the nature of
their condition - whether a blood disorder, cancer, or both. At the same time,
hematology and oncology can be combined or pursued separately as clinical and


https://doi.org/10.54503/0514-7484-2026-66.2-15

16 Menununckas Hayka Apmernnn HAH PA 1. LXVI Ne2 2026

academic disciplines. Knowing the differences also helps medical students choose
between benign hematology, malignant hematology, solid-tumor oncology, or
combined heme-oncology practice, each associated with distinct workloads,
research opportunities, and clinical focus.

Aim of the review: To examine the historical and professional boundaries
between hematology and oncology, and critically assess whether modern
integration in training and practice addresses current academic, clinical and
workforce challenges.

Methodology

This article is a narrative review with targeted evidence synthesis, based on a
clear methodological framework. Relevant literature was identified from multiple
sources, including World Health Organization (WHO), National Resident
Matching Program (NRMP), International Agency for Research on Cancer (IARC),
American Society of Clinical Oncology (ASCO), PubMed, and other professional
and policy databases The literature search encompassed publications spanning
2006 to 2025. Inclusion criteria encompassed studies and reports addressing the
core domains of hematology, molecular and translational oncology research,
relevant historical insights, hematology-oncology workforce patterns, and policy or
training frameworks relevant to the integration of the two specialties.

Core and Emerging Areas Within Hematology

Diagnostic hematology remains a core component of the specialty.

It encompasses:

= Morphologic interpretation of peripheral blood smears and bone marrow
specimens. Hematologists continue to serve as the bridge between classical
microscopy and modern molecular data, contextualizing each within the patient’s
clinical picture.

» Flow cytometry, which enables immunophenotypic classification of
leukemias and lymphomas, minimal residual disease (MRD) assessment, and
quantification of immune subsets. Hematologists participate in gating strategies,
and interpretation of high-parameter panels.

= Specialized Coagulation and hemostasis diagnostics. Hematologists
interpret these in tandem with genetic panels for thrombophilia or bleeding
disorders, ensuring clinically meaningful evaluation.

= Molecular hematopathology: incorporation of technologies like
Fluorescence in situ Hybridization (FISH), Polymerase Chain Reaction (PCR),
immunohistochemistry, cytogenetics, and Next-Generation Sequencing (NGS)
panels. Hematologists are now expected to understand variant classification, clonal
architecture, allele burden trends, and the clinical relevance of actionable
mutations, which redefines the diagnostic responsibilities [5].
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Clinical hematology covers the full spectrum of management, and
monitoring of blood-related diseases.

Benign hematology is a subspecialty domain, where hematologists manage
red cell disorders (hemolytic and dyserythropoietic anemias, hemoglobinopathies),
platelet and hemostatic abnormalities (thrombocytopenia, inherited/acquired
platelet function defects), coagulation disorders (hemophilias, Von Willebrand
Disease, thrombophilia, antiphospholipid syndrome), bone marrow failure
syndromes (aplastic anemia, Paroxysmal Nocturnal Hemoglobinuria), and non-
neoplastic white blood cell disorders. The examples listed here illustrate merely a
fraction of the extensive array.

Transfusion medicine and cellular therapy

Most hematologists maintain active roles in transfusion support, blood
product stewardship, and management of transfusion complications. They also
possess specialized expertise in immunohematology and blood compatibility.

In addition to traditional stem cell transplantation, the rise of Chimeric
Antigen Receptor T-cells (CAR-T cells), gene-edited stem cells, and ex vivo-
expanded cellular products has further expanded the hematologists’
responsibilities. They now oversee patient selection, toxicity management and
long-term monitoring.

Within malignant hematology, clinicians diagnose and manage leukemias,
lymphomas, myelodysplastic syndromes (MDS), myeloproliferative neoplasms
(MPN), multiple myeloma (MM), and other neoplasms. Cancer biology concepts
such as clonal evolution, stem cell dysfunction, somatic mutations, epigenetic
alterations were first described in hematologic malignancies. Because blood is
uniquely accessible for sampling, hematology remains a prototype for translational
precision medicine [5].

Hematologist Oncologist

« Unexplained anemia

« Abnormal CBC

« A confirmed solid tumor
i B . Suspicious mass on
e Easy bruising or bleeding | imaging
« Suspected clotting * Staging and systemic therapy
disortes Hematologist-
Oncologist

(Multidisciplinary)

* Leukemia
s Lymphoma

Fig. 1. Referral pathways in hematology and oncology
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Hematology versus Oncology: Historical Evolution

Post-World War Il, hematology evolved from classical blood disorders
toward cancer-focused investigations. As some hematologists refocused their work
toward cancer, a number of internists became interested in the application of
chemical therapies to solid tumors. However, they encountered antagonism,
reflecting both professional territoriality and skepticism toward emerging
therapeutic modalities. To circumvent these barriers, internists aligned with related
fields or joined specialized cancer hospitals such as Memorial Sloan-Kettering or
Roswell Park. They also formed a national society (American Society of Clinical
Oncology (ASCO)) and developed standard training requirements-common
expressions of the rise of specialization in the 20" century.

When medical oncologists claimed wide-ranging expertise over the
treatment of all patients suffering from malignant disease, the leukemias became
contested ground. At the annual meeting of the American Society of
Hematology (ASH), and in a subsequent letter to the ABIM (American Board of
Internal Medicine), hematologists declared- “The separation of the two boards is
itself a denial of the capabilities and dedication of a large number of practicing
hematologists to the care of patients with neoplastic disease.”

This led to a structured negotiation: the development of dual certification
and joint training programs, a compromise that preserved hematologists’
involvement while establishing medical oncology as an independent subspecialty.

By the late 1970s, medical oncology had secured institutional legitimacy.
Hematology-oncology relations evolved from conflict to structured cooperation,
though tensions over training and certification persisted. The ABIM revised its
training requirements. Candidates who had focused primarily on hematology
required an additional year in oncology, those with an oncology background
needed 2 years in hematology, and those from a combined program completed 3
years of training [7].

Table 1

Nobel laureates whose contributions are relevant to hematology and oncology.

Tumor hypoxia,

William G. Kaelin Jr. 2019 Oxygen sensing (HIF angiogenesis, ASCO Science
pathway) of Oncology Award
recipient
Immunotherapy,
James P, Allison 2018 _CTL_A{»lmmune checkpoint trapsformatlvmmpa;tm
inhibition solid and hematologic
malignancies
George H. Hitchings 1988 Rational drug design Eofigdations)
K i & & L chemotherapy principles
Antimetabolitesused in
Gertrude B. Elion 1988 Rationaldrug development solid and hematologic
malignancies
Foundational ideas
| Ko
Paul Ehrlich 1908 Immuneclogy and underpinning hematology,

chemotherapy concepts oncology, and
immunotherapy
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The Longstanding and Growing Overlap Between Hematology
and Oncology

The overlap between the clinical boundaries of these two disciplines is
particularly evident in patient management, where hematologic principles often
inform the care of patients with solid tumors. For instance, solid-tumor
management often overlaps with hematology due to treatment-related cytopenias,
thrombosis, anemia, and immunologic effects. Emergencies that arise across both
hematologic and solid malignancies reflect shared pathophysiologic mechanisms,
including high tumor burden, rapid cell turnover, bone marrow dysfunction, and
treatment-related toxicity. Common emergencies include febrile neutropenia,
sepsis, tumor lysis syndrome, hypercalcemia of malignancy, disseminated
intravascular coagulation, and acute organ compromise such as spinal cord
compression or superior vena cava syndrome [1]. Collectively, these shared clinical
challenges highlight the longstanding integrated nature.

With advances in novel diagnostic and therapeutic approaches, the two fields
further converge. Molecular oncology and NGS-based comprehensive sequencing
have reshaped classification systems, particularly in MDS and acute leukemias, and
now guide therapy across solid and hematologic cancers. Tumor mutational
profiling, minimal residual disease tracking, and liquid biopsy technologies are
expanding across both specialties.

Contemporary master protocol frameworks such as basket and umbrella
trials, often combine hematologic and solid tumors, particularly when targeting
common molecular alterations. Basket trials, for example, enroll patients with a
shared actionable genomic aberration (such as BRAF V600E, NTRK fusions,
IDH1/2 mutations), across diverse cancer types, thereby evaluating a single
targeted therapy in a histology-agnostic manner. In a systematic review, 180 basket
trials were identified, with 55 % reporting results and a median objective response
rate of 14 %.

Umbrella trials complement this approach by stratifying patients with a
single disease (for instance acute leukemia or non-small cell lung cancer) into
molecularly defined sub-cohorts that receive different targeted agents. Of 73
umbrella trials evaluated, 38 % had published outcomes with a median response
rate of 17.8 % [4].

CAR-T, bispecific T-cell engagers (BiTEs), and Natural killer cell (NK-cell)
therapies were pioneered in blood cancers and now illustrate how treatment
approaches cross specialty boundaries (although their global availability remains
uneven, contributing to substantial disparities in care). At the same time,
conventional oncology modalities (chemotherapy, radiation) and hematology
treatments (stem-cell transplant, supportive transfusion care, anticoagulation) are
often used together in combined care pathways.
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Fig. 2. Hematology-oncology integration schema
Workforce shortages amid an increasing number of new cases

Latest global estimates from IARC GLOBOCAN 2022 highlight the
growing burden of cancer (20 million new cancer cases and 9.7 million deaths) and
the disproportionate impact on underserved populations. These increases are
mostly due to population aging and growth, not changes in individual risk alone.
Hematologic malignancies accounted for 6.6% of total cancer cases (non-Hodgkin
lymphoma exhibits the highest incidence) and 7.2% of total cancer-related deaths
(leukemia has the highest mortality rate) [10]. WHO survey (2022) on Universal
Health Coverage (UHC) and cancer shows that only 39% of participating countries
covered the basics of cancer management as part of their financed core health
services for all citizens [11].

A new (2025) report from the American Society of Clinical Oncology finds
that the overall density of medical and hematology oncologists relative to the aging
population is decreasing. In 2014, there were an estimated 15.9 oncologists per
100,000 people aged 55 and older, that number dropped to 14.9 in 2024. Data
identify significant “cancer care deserts,” particularly in rural communities. By
2037, non-metropolitan areas are projected to meet only 29% of their demand for
medical and hematology oncologists, contrasting with metropolitan areas which are
projected to meet 102% of their demand [6].

Residency Experience and Academic Outlook

Interest in combined hematology-oncology fellowships continues to grow
compared with hematology-only or medical-oncology-only programs. NRMP (the
National Resident Matching Program) data tables show that the number of
hematology-oncology programs has increased from ~149 in 2019 to around 198 by
the 2024 appointment year, with 773 certified positions (fill rate was 99%) [9].

Factors influencing career choice included clinical interest in the field
(98%), previous research experience in HO, career mentorship, lifestyle
considerations, and perceived job market [2].
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A central challenge of the model lies in the breadth and complexity of
knowledge required to practice competently across both domains. Despite the
intention of combined fellowship programs to ensure balanced training in
hematology and oncology, clinical exposure varies substantially which may lead to
inadequate preparation for the realities of practice and contribute to future career
dissatisfaction. At the same time, the expanding scientific and clinical scope of
both fields places considerable pressure on already crowded curricula. In this
context, benign hematology - often less procedurally oriented and less
commercially supported — risks marginalization, raising concerns about workforce
preparedness to manage non-malignant blood disorders.

More adaptive curricular structures that permit early or later subspecialty
tracking while maintaining a common heme-onc foundation may help align with
future workforce needs.

Health-system and policy factors, especially in the context of LMICs, where
training capacity, specialist numbers, and clinical resources are often limited — add
extra pressure. Reimbursement often favors oncology treatments over hematology
care, like transfusions or managing clotting disorders, which can affect practice
patterns and threaten the sustainability of comprehensive care.

Recruitment into academic medicine remains a challenge across medical
specialties. A 2025 national survey of U.S. hematology/oncology fellowship
leaders found that about one-third of trainees pursue community-based careers
despite training in academic centers. While most leaders agree that fellowship
programs should prepare trainees for community practice, non-clinical career skills
remain insufficiently covered [4].

In Armenia, residency training in adult hematology and medical oncology is
organized as two separate specialty tracks. In contrast, pediatric hematology and
pediatric oncology are integrated into a single residency program. This model
provides combined exposure to pediatric hematologic and oncologic diseases
within a single center and training pathway based at the Yeolyan Center. Separate
tracks provide focused expertise in a single discipline, yet may require more
coordination if transitioning between hematology and oncology roles. At the same
time, comprehensive exposure to both hematology and oncology disorders in
children facilitates a multidisciplinary approach but can stretch trainee focus and
depth in either hematology or oncology individually and may also cause quicker
mental burnout when covering two subspecialties simultaneously. As with any
functioning training model, each track has its advantages and limitations, and in
both cases, the scenario that balances specialization, comprehensive care, and
trainee sustainability was selected. In fact, in recent years, the field of pediatric
oncology has been rapidly advancing, offering, in many settings, survival rates of
up to 70%, and these training program has prepared specialists who are considered
experts in their fields and are active members of international working groups.

Despite the unavailability of some diagnostic tools, advanced treatment
options such as targeted therapies or immunotherapies, and the lack of genetic and
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molecular data, the medical community in Armenia remains committed to
providing the best possible care. Efforts are underway to address these gaps by
advocating for the registration of therapeutic agents and exploring avenues for
funding assistance. Since 2019, there has been a steady increase in coverage of
services in Armenia, attributed to a rise in the health budget, and the country is
making concerted efforts to successfully implement universal health coverage.
There is an increasing emphasis each year on the advancement of scientific
research in Armenia. This emphasis is reflected in the heightened engagement of
professionals in conducting and participating in clinical trials, attending
international scientific events, and fostering the promising careers of young
specialists. Armenian hematologists-oncologists are also striving to make
contributions to global medical and scientific endeavors. In this context, it is worth
mentioning the commencement of the blastic plasmacytoid dendritic cell
neoplasm (BPDCN) international registry in 2022, initiated by the Immune
Oncology Research Institute, which is the only similar initiative globally [8].

Table 2

Major Hematology and Oncology Conferences

Major Hematology Conferences

Malignant and non-malignant blood
American Society of Hematology disorders, premier global hematology event

30,000+
(ASH) Annual Meeting & Exposition  with research, clinical updates, and
education
European Hematology Association Cutting-edge hematology research and T T
(EHA) Congress clinical updates across Europe and globally ’
British Society for Haematology .
UK-fi d ad h tol ~2,000
(BSH) Annual Scientific Meeting ocused advances In hematology
Society of Hematologic Oncology Hematologic malignancies {leukemias, 5,377
(SOHO) Annual Meeting lymphomas, myeloma) !
Major Oncology Conferences
American Society of Clinical Broad oncology, clinical trials and practice- CEETT
Oncology (ASCO) Annual Meeting changing data across cancers !
European Society for Medical -
Advances in oncology research and care ~25,000
Oncology (ESMO) Congress sy
L U ] Eel e am L Thoracic malignancies (lung cancer focus) ~7,000
Cancer
SABCS (5an Antonio Breast Cancer
( Breast cancer (specialized oncology) ~10,000

Symposium)

Many physician-scientists ultimately choose hematology/oncology because
of the rapid pace of scientific advances and the opportunities for biomedical
research. In addition to traditional bench (“wet lab”) research, many focus on
computational biology and health services (“dry lab”) work. Reviews on ASH
educational resources detail how research priorities (bioinformatics, Real-World
Data, Artificial Intelligence) reshape clinical expectations.
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Conclusion

The clinical and biological overlap between hematology and oncology is
evident, as many cancers originate in the blood, bone marrow, and lymphatic
system, making cancer care and blood-system medicine naturally connected. The
growing convergence of diagnostic and therapeutic strategies, emerging targeted
and cellular approaches further reinforces the rationale for integrating the two
domains. Such combined models reduce fragmentation of care, and facilitate
multidisciplinary management but also demand broad training, a commitment to
lifelong learning, and robust infrastructure. Addressing these challenges may
require a deliberate shift from uniform integration toward structured differentiation
within unity. When sustaining the dual model, aligning incentives across
hematology-oncology practice pathways is essential to prevent underutilization of
the hematology track.
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I'eMaT0JIOTHsA M OHKOJIOTHSA: OT KOHIENTYAIbHON JUXOTOMHUH K
HHTETPHUPOBAHHON JMCHUILIMHE B 3M0XY NATO(HU3H0I0THH paKa

C. A. Muxkaeasn, X. C. Xauarpsn, I'. H. Tamamsn,
M.T. Meauk-Angpeacsid, X. I'. I'puropsin, A. B. Capresin

Ha HepBHﬁ B3IV, TEMATOJIOTUS U OHKOJIOTUA NPCACTABIAKOTCA KaK OTACIbHBIC
MCIUIHUHCKHUEC IOUCHUIIJIMHBI: TEMATOJOIHusA COCPECAOTOUCHA HaA IIATOJOrudX KpOBH,
KOCTHOI'o Mo3ra u JIHM(i)aTH‘IeCKOﬁ CHUCTEMBI, B TO BPEMA KAaK OHKOJIOIUs 3aHUMACTCA
HU3YYCHUEM U JICUCHUECM PA3JIMYHbIX 3JIOKAQUYCCTBCHHBIX HOBOO6paSOBaHHI>i. Ota Tpagu-
O OHHAasA I[I/I(i)(i)epeH]_II/IaLII/IFI CII0COOCTBOBAIIA BOCIIPUATHIO AUXOTOMHUU MEKAY ABYMS
JHUCHHUITIIIMHAMUA. O,E[HaKO JOCTHXXCHHSA B IIOHUMMAaHHUN HaTO(I)I/IBI/IOJ'IOFI/II/I pakKa MoCTercH-
HO pa3MblJIM 3T I'PAHUIIBI, 0COOEHHO B HU3YUCHUH U JICHCHUU I'EMATOJOTHYCCKHUX 3J10-
Ka4YCCTBCHHBIX HOBOO6paSOBaHHﬁ, KOTOPBIC pa3ACISA0OT KIIHOUCBBIC OMOJIOrMYEeCKHE Me-
XaHNU3MbI C COJIMAHBIMU OITYXOJISIMH, HO IIPHU 5TOM Tpe6YIOT CHeHHaJ’IHBHpOBaHHOﬁ Ire-
MaTOJIOTUYECKOM OKCIICPTU3DI. Ota KOHBCPICHIHA cnoco0cTBOBaja (1)OpMI/IpOBaHI/I}O
I/IHTeI‘pHpOBaHHOﬁ JUCUUIUIMHBI — T€MaTOJIOrMU-0OHKOJIOTHHU. B 1aHHOM 0630pe pac-
CMATPHUBAIOTCA KaK HCTOPUYCCKOC PACXOKACHUEC, TaK U Hay‘IHBIﬁ W KIIMHUYECKUI (l)YH'
JaMCHT, O6eCHe‘II/IBa}OHlHﬁ HUHTErpaliuio reMaToJIOTHU U OHKOJIOTHH, U KaK 3Ta UHTC-
T'panys BIIMACT HA IOATOTOBKY CIICIHAJIMCTOB U OpraHu3aluio KJIMHAYECKON MPAaKTUKU
B COBPEMCHHBIX YCJIIOBUAX aKaACMHUYCCKUX, KIIMHUYCCKUX U KaAPOBBIX BbI3OBOB.
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Upnitbwpwinipjnit b ninnigpupwbmipynit. qunuthwpuljub
nppuninnuhwihg dptish htuntgpdwsd nhughuyjhtrm pungljtnh
uyupndpqhninghuwh nupuopguwtmd

U.U. Uhpuytjjul, 2.U. vwsywnpjui, @0, fudwudjul,
U.Q. Ukjhp-Ulinpbwuyui, 2.9 @phgnpyui, U.49. Uupquui

Unwohti hwjugphg htkdwwnninghwt b ouljninghwt hwnku tu quihu
npyku wnwbudht pdojulut nnpunikpn: Upynittwpwinipniip jEunpnuugus
E wpjul, nuljpwénish b thudwnhl hudwljungh wwpninghwubph Jpu, hul
nipnigpupwnipnibp’ swpnpuly hhjwbnn pibubph numdwuhpnippub b
pniddwt Ypu: Uju wjubnuljub mupwbgwnnuip hwigkgpty E tplynt dwu-
twghwnipniuubph dhol phjunwnndhl pujudwi: Ujunmwdbuwguhy, punglyb-
nh wuwpndhqhninghuyh hdwgnipju puuyunidt wunhdwbwpwnp ougky k
wy uwhdwubbpp hwnjuwbu wpwbt supnpuly unpugnjugnipmnibuubph
nuniduwuhpnipjut b pniddwtt hwipgnid, npnup ptb Jhund &t unjhn ni-
nnigpubphtt pinpny hhdtwjwt JEuwpwiwlub dkwthqdubpp, vwlugt
wwhwuonid tu wpnibwpwbtwljub uhn dwubwghnulub thnpdwpnipinii
Uju Untykpghughmtt tyuwuwnty £ wpnibwpwinipnii-ninnigpupwtinipnil
htuwnkgpuwsd nhughyhttugh dbuynpdwn:

Unyu hnpwénid putwplynud i hswhu  wpnibwpwbniput b
nipnigpupwinipjul yundwljub mwpubpwnnidp, wjiybu k) hinkgpdwt
ghnnujut b Y1huthjuywt hhupp, b pk htyybu £ uyt wgnmd  dwubwgnub-
nh yuwnpuwundwt nt gnpéniubnipjub juquuljtpydwt ypu tkpjughu ww-
phlhwljuly, Yihuhjuub b junpuyht dwpnwhpudbptiipnh wuwydwittpnud:
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1. Introduction

Lymphoproliferative disorders (LPDs) encompass a broad and biologically
diverse group of hematologic malignancies arising from B-, T-, or NK-lymphocytes.
Despite their heterogeneity, they share several unifying biological themes: the
disruption of controlled lymphoid differentiation, acquisition of proliferative
autonomy, resistance to apoptosis, dependency on microenvironmental support, and
progressive genomic and metabolic reprogramming. Although classical oncogenic
mechanisms—chromosomal translocations, mutations in cell-cycle regulators,
epigenetic dysregulation—-have been well characterized, there is increasing
recognition that cellular metabolism is not a passive background process but a
central driver of malignant behavior [10, 22, 25].

Among metabolic systems implicated in lymphomagenesis, sphingolipid
metabolism stands out due to its unique ability to regulate apoptosis, proliferation,
and immune function simultaneously [10, 18, 25]. Unlike many metabolic
pathways that primarily support bioenergetic needs, sphingolipid networks directly
operate as signaling platforms, influencing oncogenic survival pathways such as
NF-kB, PI3K/AKT, JAK/STAT, MAPK/ERK, and BCR signaling [10, 18, 25].

Ceramide is positioned at the heart of this network. Generated through de
novo synthesis or sphingomyelin hydrolysis, ceramide integrates cellular stress
signals—DNA damage, oxidative stress, metabolic deprivation, genotoxic
chemotherapy—and induces apoptosis through mitochondrial and extrinsic
pathways. Its function as a tumor suppressive lipid is well established in both solid
tumors and hematologic malignancies [10, 22, 25].

However, malignant lymphoid cells frequently evolve mechanisms to
mitigate ceramide-induced apoptosis. One of the most effective of these
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adaptations is the upregulation of ceramidases, enzymes that degrade ceramide
into sphingosine and subsequently S1P—Iipids that promote cell survival,
proliferation, angiogenesis, and immune modulation. Consequently, the balance
between ceramide and S1P—the “sphingolipid rheostat”—becomes skewed toward
survival, conferring selective advantages to malignant lymphocytes [4, 19, 31, 33].

Why ceramidases matter in lymphoid cancers

The importance of ceramidase dysregulation in lymphoid malignancies
stems from several converging observations:

1. Ceramidases control apoptosis thresholds in lymphoma cells

Lymphomas rely heavily on anti-apoptotic mechanisms, including BCL2
overexpression, TP53 pathway inactivation, and NF-«xB activation. Ceramidase-
mediated ceramide depletion provides an additional survival layer that
complements classic oncogenic lesions. In some models of DLBCL and CLL,
ceramidase activity has been shown to be required for survival even when other
anti-apoptotic pathways are intact [8, 13, 14, 33].

2. Ceramide metabolism contributes to drug resistance

Resistance to doxorubicin, cyclophosphamide, bendamustine, bortezomib,
and even targeted therapies (BTK inhibitors, PI3K inhibitors) has been linked to
increased ceramidase activity across multiple lymphoma subtypes [9, 23, 30, 38,
50]. Accumulation of ceramide is essential for chemotherapeutic cell death; thus,
ceramidase upregulation acts as a biochemical escape mechanism [19, 31, 33, 36].

3. S1P, the product of ceramidase metabolism, shapes the tumor
microenvironment (TME)

S1P plays several roles critical for lymphomagenesis: enhances tumor
vasculature formation; regulates lymphocyte trafficking; promotes inflammatory
cytokine production; recruits immunosuppressive cells (Tregs, TAMS); supports
stromal-tumor signaling loops. Such microenvironmental interactions are
particularly relevant in CLL, HL, and T-cell lymphomas [13, 16, 18].

4. Ceramidase expression may serve as a biomarker

Ceramidase levels have been correlated with: tumor grade; proliferation
indices (Ki-67); clinical aggressiveness; transformation (e.g., FL — DLBCL); poor
progression-free and overall survival. Therefore, ceramidases have emerging
diagnostic and prognostic value [19, 31, 36].

5. Ceramidases are druggable enzymes

Unlike many oncogenic mutations, ceramidases can be pharmacologically
inhibited. Several inhibitors (carmofur, LCL521, SACLAC) have shown activity in
lymphoma models. Additionally, synthetic ceramides and S1PR antagonists (e.g.,
fingolimod) further expand therapeutic opportunities [2, 12, 49].
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The gap in the literature

Despite increasing recognition of ceramidases in lymphoma biology, the
field remains fragmented:

» data are scattered across molecular biology, lipidomics, and clinical
oncology literature,

» most studies examine individual lymphoma subtypes or pathways,

* N0 systematic integration exists linking molecular mechanisms with
clinical significance,

= gpidemiological relevance remains largely unexplored.

This review aims to fill that gap by synthesizing the mechanistic, clinical,
and translational implications of ceramidase biology in lymphoproliferative
disorders.

Implications for regional cancer research

Countries developing national lymphoma registries—such as Armenia with
its database of all NHL cases from 2010 to 2025—may integrate ceramide-
metabolic markers into future clinical datasets. Understanding how ceramidase
activity correlates with demographics, histology, geography, and clinical outcomes
could enable: biomarker-based risk stratification; prediction of treatment response;
regional translational research programs.

2. Ceramidase Biology and the Sphingolipid Rheostat

2.1. Ceramide as a tumor-suppressive lipid

Ceramide is a central mediator of programmed cell death, stress response,
and senescence. Upon genotoxic or therapeutic stress—including chemotherapy,
radiation, and immunomodulatory agents—ceramide accumulation triggers
mitochondrial outer-membrane permeabilization, caspase activation, BAX/BAK
oligomerization, and suppression of anti-apoptotic BCL2-family proteins [10, 22,
25]. In physiologic lymphocytes, this mechanism ensures elimination of damaged
clones; in malignant lymphocytes, however, persistent degradation of ceramide
represents a powerful resistance mechanism [4, 31, 33].

2.2. Ceramidases: ASAH1, ASAH2, and ACER family

Ceramidases are subdivided into three major groups:

= Acid ceramidase (ASAH1) — lysosomal; widely implicated in aggressive
B-cell lymphomas;

= Neutral ceramidase (ASAH2) — plasma membrane; dominant in CLL
biology;

= Alkaline ceramidases (ACER1-3) — ER/Golgi; especially relevant in T-
cell lymphomas.

Each isoform exhibits unique substrate preferences, intracellular localization,
and regulatory mechanisms, creating disease-specific metabolic phenotypes across
LPDs [7, 9, 31, 34, 35, 40].
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2.3. Sphingosine and S1P as pro-survival signals

Ceramidase activity generates sphingosine, which is phosphorylated by
SPHK1/2 to S1P—a potent signaling lipid regulating proliferation, migration,
angiogenesis, immune trafficking, and microenvironmental remodeling. The
S1P/S1PR axis engages multiple oncogenic pathways: NF-xB; PI3K/AKT;
STAT3; MAPK; BCR-associated signaling; stromal adhesion and chemotaxis
programs. Thus, ceramidase activity effectively tilts the ceramide-S1P balance in
favor of aggressive, therapy-resistant disease biology [3, 13, 16, 18, 24, 30].

2.4. Regulation by microenvironmental cues

Ceramidase expression is strongly influenced by: hypoxia (HIF-1o—mediated
ASAHL1 induction); cytokines (IL-6/STAT3 — ASAH2); stromal cell interactions;
oxidative stress; BCR and TCR activation. This positions ceramidases as central
mediators of microenvironmentally driven plasticity, particularly in lymph node—
based malignancies such as CLL, FL, and Hodgkin lymphoma [21, 24, 30, 47]
(Fig. 1).

3. Pathogenetic Roles of Ceramidases in Lymphoproliferative Disorders

Ceramidases influence lymphomagenesis through interconnected biological
mechanisms that extend across malignant transformation, clonal expansion,
microenvironmental adaptation, and resistance to therapy. Their effects are not
restricted to tumor cells but encompass stromal, endothelial, and immune
compartments contributing to a disease-supportive ecosystem [21, 31, 45].

3.1. Suppression of Ceramide-Mediated Apoptosis

One of the most consistent findings across B- and T-cell malignancies is the
attenuation of ceramide-driven apoptosis. High expression of ASAH1 or ASAH2
decreases intracellular ceramide pools necessary for mitochondrial activation of
apoptosis. This mechanism undermines the cytotoxic effect of chemotherapeutic
agents such as: doxorubicin; vincristine; cyclophosphamide; bendamustine;
bortezomib [4, 7, 10, 13, 18, 22, 24, 25, 28, 31, 33, 35].

In DLBCL and mantle cell lymphoma, ASAH1-overexpressing clones
demonstrate significantly higher mitochondrial membrane stability, reduced
caspase-3 activation, and impaired ROS-mediated signaling. In CLL, ASAH2
protects lymphocytes from ceramide-induced oxidative stress, allowing prolonged
survival in hypoxic niches of lymph nodes.

3.2. Reinforcement of Pro-Survival and Proliferative Pathways

Ceramidase-driven S1P production amplifies proliferative signaling
cascades. S1P activates:

» NF-xB, promoting cell survival and chronic inflammation;

» PI3K/AKT, enhancing metabolic fitness and glucose utilization;

» STATS3, increasing cytokine dependency and stromal adhesion;

= MAPK, supporting proliferation and resistance to apoptosis.

In ABC-type DLBCL, ceramidase activity correlates with NF-kB activation
and BCR-like signaling. In T-cell lymphomas, ACER2/3-dependent modulation of
S1P alters TCR-associated proliferation [13, 16, 18, 21, 30, 35, 45].
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3.3. Metabolic Reprogramming and Adaptation to Stress

Malignant lymphocytes inhabit metabolically constrained environments
characterized by low oxygen tension, nutrient deprivation, and competition with
stromal and immune cells. Ceramidases facilitate adaptation to such stressors by:
limiting ceramide-induced ER stress; preventing; utophagic cell death; supporting
ATP generation through S1P-mediated activation of glucose transport; maintaining
redox balance. This metabolic rewiring is especially prominent in the germinal
centers of FL and the pseudofollicular zones of CLL, where proliferative demands
are high [8, 15, 24, 44].

3.4. Immune Evasion and Microenvironmental Conditioning

Ceramidase activity shapes the tumor microenvironment (TME) in at least
four ways:

1. Recruitment of immunosuppressive macrophages via S1P-S1PR1
signaling;

2. Expansion of regulatory T cells, dampening effect or responses;

3. Inhibition of cytotoxic T-cell activation;

4. Induction of angiogenesis, improving nutrient delivery to proliferating
clones.

Hodgkin lymphoma shows particularly strong dependence on S1P-driven
TME conditioning, with S1P promoting survival of Hodgkin—-Reed-Sternberg cells
through stromal feedback loops [20, 21, 23, 30, 35, 47].

3.5. Mechanisms of Drug Resistance

Ceramidases contribute to resistance against both standard cytotoxic
regimens and targeted agents. Mechanisms include: degradation of ceramide
generated by chemotherapy; inhibition of mitochondrial permeabilization;
stabilization of mTOR and PI3K/AKT signaling; modulation of lipid raft
composition, altering BCR signaling; protection against venetoclax-induced
apoptosis; decreased oxidative stress during ibrutinib exposure. Combined, these
effects create a highly resilient malignant phenotype, particularly in refractory
DLBCL, MCL, and CLL with TP53 disruption [5, 7, 19, 28, 30, 31, 33, 36, 37, 42,
45].

4. Diagnostic and Prognostic Utility of the Ceramidase Pathway

While ceramidases initially attracted attention as metabolic enzymes,
growing evidence supports their utility as biomarkers in pathology,
prognostication, and treatment stratification across LPDs [7, 14, 31].

4.1. Immunohistochemical Detection in Tissue Biopsies

Ceramidase proteins can be detected by IHC on FFPE tissue, with ASAH1
and ASAH2 exhibiting strong, reproducible staining patterns [7, 21, 24, 31, 35,
38]. Key diagnostic applications include:

ASAH1 IHC

= enriched in aggressive B-cell lymphomas,

= highlights transformation in FL,

= correlates with proliferative index (Ki-67),
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= identifies high-risk DLBCL subgroups with poor R-CHOP response.

ASAH2 IHC

= characteristic of CLL proliferation centers,

» marks nodal disease progression,

= correlates with cytogenetic complexity.

ACER2/ACER3

= associated with PTCL and CTCL,

= reflects NF-xB and STATS3 activation.

These markers can be incorporated into standard diagnostic panels with
minimal technical adaptation.

4.2. Transcriptomic and Genomic Signatures

RNA-seqg, microarray, and RT-qPCR analyses consistently reveal
overexpression of ceramidase genes in aggressive disease phenotypes. ASAH1
mRNA is elevated across: ABC-DLBCL,; transformed FL; blastoid MCL; Hodgkin
lymphoma. ASAH2 transcript levels are notably high in CLL with extensive
lymphadenopathy or resistance to BTK inhibitors. Chromosomal gains involving
8p22 (ASAH1 locus) have been reported in rare cases of DLBCL, potentially
contributing to overexpression [3, 14, 21].

4.3. Plasma Lipidomics and Liquid Biopsy Approaches

Advances in  mass spectrometry-based lipidomics have enabled
quantification of circulating ceramide species and S1P levels [14, 23, 32]. Several
clinically meaningful patterns have emerged:

= reduced total ceramide correlates with advanced-stage disease,

= elevated S1P predicts poor overall survival,

» high S1P/ceramide ratios indicate aggressive biology,

» C16:0 ceramide depletion correlates with chemoresistance,

= distinct chain-length signatures mirror tissue-level metabolic states.

These liquid biomarkers are minimally invasive and allow longitudinal
monitoring—useful in both clinical trials and population-based cohorts (including
national registries).

4.4. Prognostic Impact Across Lymphoma Subtypes

Ceramidase expression strongly correlates with poorer clinical outcomes:

DLBCL (Fig. 2).

= high ASAH1 — inferior PFS/OS,

= strong predictor of R-CHOP failure,

= independent of IP1 and COO subtype.

Follicular lymphoma

» ASAH1 upregulation — transformation and early progression,

» metabolic signature may outperform POD24 in prediction.

Mantle cell lymphoma

= ASAH1 overexpression — blastoid morphology,

= associated with high Ki-67.
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Ceramidases
(ASAH1/ASAH2/ACER2/3) SPHK1/2

CERAMIDE —_— SPHINGOSINE ——— S1P

Apoptosis Survival & proliferation
Mitochondrial permeabilization NF-kB, PI3K/AKT, STAT3
Caspase activation Angiogenesis, TME remodeling

Fig. 1. Schematic representation of the ceramide—sphingosine-sphingosine-1-
phosphate (S1P) rheostat in lymphoid cells. Ceramidases (ASAH1, ASAH2, ACER2/3)
convert pro-apoptotic ceramide into sphingosine, which is subsequently phosphorylated by
sphingosine kinases (SPHK1/2) to generate S1P. Ceramide accumulation promotes
mitochondrial apoptosis (mitochondrial permeabilization, caspase activation), whereas
S1P activates survival and proliferative pathways (NF-«B, PI3K/AKT, STAT3) and
contributes to angiogenesis and tumor microenvironment remodeling

Lymphoma subtype Dominant ceramidase / axiDiagnostic / prognostic notes

DLBCL ASAH1 T Aggressive biology, R-CHOP resistance

FL ASAH1 T (transforming) Risk of transformation, early progression

MCL ASAH1 T Blastoid morphology, poor survival

CLL ASAH2 T Nodal progression, BTK inhibitor resistance

HL S1P/S1PR axis T Inflammatory TME, suboptimal ABVD response
PTCL/CTCL ACER2/3 1 STAT3 activation, high-risk disease

Fig. 2. Summary of ceramidase pathway alterations across major lymphoma
entities. ASAH1 overexpression characterizes aggressive B-cell lymphomas (DLBCL,
blastoid MCL, transforming FL) and is associated with chemoresistance and poor survival.
ASAH2 is enriched in CLL proliferation centers and predicts nodal progression and
resistance to BTK inhibitors. ACER2/3 upregulation is observed in peripheral and
cutaneous T-cell lymphomas with STAT3 activation. In Hodgkin lymphoma, S1P/S1PR
signalling is the dominant alteration and drives an inflammatory, immunosuppressive
microenvironment
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Hodgkin lymphoma

= elevated S1P levels — high inflammatory burden,

» S1PR1 expression predicts poor response to therapy.

CLL

» high ASAH2 — progression from Binet A to C,

= correlates with bulky nodes,

= predicts BTK inhibitor resistance.

PTCL

» ACER3 expression — aggressive phenotype and poor survival.

These data position ceramidases as valuable components of diagnostic and
prognostic algorithms, potentially complementing genetic and immunophenotypic
classifiers [7, 9, 35].

5. Ceramidase in Specific Lymphoma Entities

Ceramidase-driven metabolic rewiring manifests differently across
individual lymphoid malignancies, reflecting disease-specific oncogenic programs,
anatomical niches, and microenvironmental dependencies. Understanding these
distinctions is essential for integrating ceramidase profiling into diagnostic practice
and therapeutic strategies.

5.1. Diffuse Large B-Cell Lymphoma (DLBCL)

DLBCL exhibits the most consistent and well-characterized ceramidase
dysregulation among B-cell malignancies. ASAH1 overexpression is enriched in
ABC-type tumors, which rely on constitutive NF-xB activation and chronic BCR
signaling—pathways strongly potentiated by downstream S1P signaling [2, 13, 14,
20-23, 33, 36, 43, 50].

Biological Features

= ASAH1 supports mitochondrial stability by degrading ceramide produced
during genotoxic stress;

= S1P amplifies BCR-like signaling and promotes metabolic flexibility;

» ASAH1-mediated ceramide depletion reduces responsiveness to
mitochondrial apoptosis pathways.

Diagnostic Utility

» ASAH1 IHC demonstrates strong cytoplasmic staining in high-risk
DLBCL,

= Expression correlates with elevated Ki-67 and higher Ann Arbor stage.

Prognostic Impact

» High ASAH1 levels predict inferior outcomes on R-CHOP, independent of
IPI,

= Associated with primary refractory disease and early relapse.

Therapeutic Implications

= ASAH1 inhibition sensitizes DLBCL cells to doxorubicin and alkylating
agents;

» SPHK inhibitors show synergy with BTK inhibitors, particularly in ABC-
DLBCL.
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5.2. Follicular Lymphoma (FL)

FL, a germinal center—derived lymphoma, displays ceramidase activity
patterns aligned with transformation risk and intranodal proliferative demands [12,
13, 16, 23, 26, 31, 32, 38, 40].

Pathogenetic Role

= Ceramide levels drop significantly in transformation-prone FL clones;

= ASAH1 is upregulated during early steps of histologic transformation
toward DLBCL;

= Metabolic rewiring via S1P facilitates escape from immune-surveillance in
germinal centers.

Clinical Utility

» ASAH1 IHC may identify patients at risk for early progression or
transformation;

» Plasma S1P levels parallel the tumor burden and correlate with POD24.

Therapeutic Considerations

» ASAH1 inhibitors may enhance sensitivity to anti-CD20 therapy by
restoring apoptotic competency.

5.3. Mantle Cell Lymphoma (MCL)

MCL, particularly its blastoid variant, exhibits pronounced ceramide
depletion and elevated ASAH1 signaling [4, 14, 19, 30, 35, 45, 47].

Biology

= ASAH1 supports rapid proliferation by suppressing ceramide-induced
senescence.

= S1P promotes cyclin D1-driven cell cycle progression.

» Blastoid MCL demonstrates the highest S1P/ceramide ratios among B-cell
malignancies.

Prognostic Significance

» High ASAH1 expression correlates with blastoid morphology and inferior
survival.

= Acts independently of Ki-67 as a prognostic marker.

Therapeutic Notes

» Combining ceramidase inhibition with BTK inhibitors (ibrutinib,
acalabrutinib) shows synergistic pro-apoptotic activity in preclinical models.

5.4. Chronic Lymphocytic Leukemia (CLL)

CLL displays a distinctive metabolic phenotype driven predominantly by
neutral ceramidase (ASAH2), reflecting its reliance on stromal interactions and
microenvironment-derived survival cues [5, 9, 12, 15, 18, 19, 25, 27, 32, 34, 49].

Biological Features

= ASAH2 is highly expressed in proliferation centers;

= Supports survival in hypoxic, nutrient-limited lymph node niches;

» S1P-S1PR1 signaling promotes lymphadenopathy and tissue retention.
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Clinical Relevance

High ASAH2 expression correlates with: advanced clinical stage; bulky;
lymphadenopathy; unmutated IGHV; BTK inhibitor resistance; TP53 aberrations.

Risk Stratification

= ASAH?2 transcript levels stratify progression risk more accurately than p2-
microglobulin in some cohorts.

Therapeutic Insight

= ASAH2 inhibition enhances cytotoxicity of venetoclax and reverses
ibrutinib resistance in vitro.

5.5. Hodgkin Lymphoma (HL)

Hodgkin—Reed-Sternberg (HRS) cells display profound S1P-dependent
interactions with the microenvironment [2, 3, 7, 10, 21, 23, 33].

Key Mechanisms

= HL cells produce high levels of S1P and express S1IPR1/3.

= S1P promotes recruitment of pro-tumorigenic macrophages and fibroblasts.

= Ceramide levels are markedly reduced compared with reactive lymphoid
tissue.

Diagnostic and Prognostic Features

» Elevated S1P in plasma correlates with A/B symptom burden and ESR.

» SIPR1 expression predicts inferior response to ABVD and escalated
BEACOPP.

Therapeutic Perspective

» S1PR1 antagonists reduce proliferation and stromal support in HL models.

5.6. Peripheral T-Cell Lymphomas (PTCL)

PTCLs display unique ceramidase dependencies mediated by ACER2/3,
which modulate TCR-associated survival pathways [12, 16, 24, 26, 30, 38].

Biology

» ACER3 is overexpressed in aggressive PTCLs, especially those with
STAT3 activation.

» Ceramide depletion enables immune-evading phenotypes and high
proliferation rates.

Clinical Import

» ACER3 expression serves as a marker of aggressive disease biology and
poor survival.

Therapeutic Considerations

» ACER-targeted strategies remain preclinical but show potential synergy
with HDAC inhibitors and PI3K inhibitors.

6. Therapeutic Targeting of the Ceramide-S1P Axis

The ceramide-S1P rheostat offers multiple therapeutic entry points with
distinct pharmacologic implications. Because ceramidases lie at the apex of this
lipid balance, their inhibition can recalibrate apoptotic sensitivity, reverse drug
resistance, and remodel the tumor microenvironment. Several strategies are now
under active investigation [7, 14, 22, 23, 36, 43, 50].
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6.1. Direct Ceramidase Inhibitors

ASAHL1 inhibitors

Acid ceramidase (ASAH1) inhibitors, including carmofur, LCL521, and
newer synthetic agents, induce accumulation of pro-apoptotic ceramide. Their
effects include: mitochondrial membrane permeabilization; increased ROS
generation; enhanced caspase activation; chemosensitization to anthracyclines,
alkylating agents, and proteasome inhibitors [7, 14, 22-23, 34, 43, 50].

In DLBCL models, ASAH1 blockade restores sensitivity to R-CHOP by
reversing chemotherapy-induced ceramide degradation. In MCL, ASAH1
inhibition triggers apoptosis even in blastoid and TP53-mutant lines.

ASAH2 inhibitors

Neutral ceramidase (ASAH2) inhibition is particularly promising in CLL.
Preclinical inhibitors have demonstrated: potent apoptosis induction in stromal-
supported CLL cells; restored sensitivity to ibrutinib and venetoclax; suppression
of lymph node—dependent proliferation. Although ASAH2 inhibitors are not yet
clinically available, their translational potential is considerable.

6.2. Sphingosine Kinase (SPHK) Inhibitors

SPHK1/2 phosphorylate sphingosine to produce S1P. Inhibiting these
enzymes counters ceramidase-driven S1P accumulation [2, 6, 20, 27, 33, 35, 49].

Mechanistic Impact

= decreased NF-xB and STAT3 signaling,

= reduced angiogenesis,

» dampened stromal feedback,

= increased ceramide accumulation

Therapeutic Activity

= ABC294640 (opaganib) demonstrates anti-lymphoma activity in models of
DLBCL and HL

» SPHK inhibitors synergize with BTK inhibitors in ABC-DLBCL

» SPHK2 inhibitors show activity in T-cell lymphomas with STAT3
hyperactivation

6.3. S1P Receptor Modulation

S1PR1 antagonists

Selective S1PR1 blockade reduces: lymphoma cell dissemination; stromal
recruitment; immune evasion; proliferative signaling. These agents are particularly
active in HL and PTCL models [7, 9, 12, 13, 33, 38].

FTY720 and next-generation agents

FTY720 (fingolimod), a functional S1P modulator, induces apoptosis
through S1PR1 internalization and SPHK1 inhibition. Newer modulators improve
specificity and reduce cardiotoxicity.

6.4. Synthetic Ceramide Analogues

Exogenous ceramide analogues bypass enzymatic degradation and directly
trigger apoptosis. Modern formulations use: nano-liposomal carriers; exosome-
based delivery; pH-sensitive vesicles. These delivery systems demonstrate: potent
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cytotoxicity in aggressive DLBCL; synergy with venetoclax in CLL; activity in
PTCL and CTCL [22, 25, 31, 34, 36, 47, 48].

6.5. Rational Combinations With Standard and Targeted Therapies

With chemotherapy

Ceramidase inhibition enhances apoptotic signaling and reduces residual
disease.

With BTK and PI3K inhibitors

Reverses microenvironment-driven resistance, especially in CLL and ABC-
DLBCL.

With BCL2 inhibitors

Ceramide accumulation directly cooperates with venetoclax-induced
mitochondrial apoptosis.

With immunotherapy

Modulation of S1P improves T-cell infiltration and reduces
immunosuppressive macrophages.

With CAR-T cells

Early evidence suggests improved CAR-T function in S1P-low
microenvironments [9, 13-15, 19-21, 27, 43, 49].

7. Future Perspectives and Outstanding Questions

Despite substantial progress, the clinical integration of ceramidase biology
remains incomplete. Several key areas warrant focused investigation.

7.1. Standardization of Ceramidase Assays

IHC scoring systems and transcriptomic thresholds vary widely across
studies. International standardization—analogous to MYC/BCL2 IHC reporting—
would enable uniform clinical interpretation. Parallel development of plasma
lipidomics standards would allow reproducible, cross-institutional MRD-like
metabolic monitoring [5, 16, 32, 38, 43].

7.2. Clinical Trials Incorporating Metabolic Endpoints

Few lymphoma trials incorporate lipidomic or ceramidase biomarkers.
Future studies should evaluate:

* R-CHOP + ASAHL1 inhibitor in DLBCL,

= jbrutinib £ ASAH2 inhibitor in CLL,

» SPHK inhibitor combinations in HL and PTCL,

= venetoclax + ceramide analogues in high-risk B-cell malignancies.

Such trial designs would directly test whether metabolic interventions
enhance current standards of care [12-15, 19, 22, 23, 33, 34].

7.3. Integration With Genomic and Epigenomic Classifiers

Ceramidase expression correlates with: NF-xB activation; STAT3
phosphorylation; TP53 dysfunction; BCR signaling signatures. Establishing
combined genomic—metabolic risk models may improve prognostic accuracy and
personalize therapy [2, 4, 18, 30, 32, 40, 49, 50].
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7.4. Spatial Lipidomics and Tumor Microenvironment Mapping

Emerging technologies such as MALDI imaging and Al-enabled pathomics
can map ceramide and S1P distribution within tissues. These spatial insights can:
reveal metabolic subclones; identify transformation-prone niches; expose stromal
dependencies. Such tools could eventually guide targeted metabolic therapies [3,
12, 21, 26, 31, 37].

7.5. Population-Level Application and National Registries

Large-scale lymphoma registries—including those being developed in
Armenia—could incorporate ceramidase IHC, transcriptomics, and plasma
lipidomics to evaluate: geographic variability; environmental influences;
epidemiologic trends; real-world prognostic value. This offers unique opportunities
to generate globally relevant metabolic oncology data [10, 25, 28, 33, 36, 38, 42].

Conclusion

Ceramidases represent critical regulators of the ceramide-S1P rheostat and
exert profound influence on the biology of lymphoproliferative disorders. By
lowering ceramide levels and increasing downstream S1P signaling, they promote
malignant survival, metabolic adaptation, stromal dependency, and therapeutic
resistance across diverse lymphoma and leukemia subtypes.

Accumulating evidence supports the utility of ceramidase expression as a
diagnostic and prognostic biomarker, measurable through tissue IHC,
transcriptomics, and plasma lipidomics. Ceramidase-driven pathways also
constitute attractive therapeutic targets, and early preclinical successes highlight
their translational potential [5, 12-14, 21-23, 33, 34, 36].

As our understanding of metabolic drivers of lymphoma deepens,
ceramidases emerge not simply as enzymes but as central determinants of
malignant behavior. Their integration into diagnostic algorithms, prognostic
models, and therapeutic strategies may redefine the management of lymphoid
malignancies in the coming decade.
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counrozun-1-dpocharom (S1P), hopmupyst «cHUHTOTUIAAHBIA PEOCTATY, O PEACIISIIO-
[IUH KIETOYHYIO CYABOY.

Hapymenust akTHBHOCTH IIepaMuia3 aCCOIMUPOBAHEBI C IPOrPECCHPOBAHUEM H
TEPaNeBTUICCKON PE3UCTCHTHOCTRIO TIpH MU py3HOH B-KpymHOKIETOUHOM MM OME,
G omTUKYISIpHOI TuMdoMe, TuMPpOoMEe MAHTUHHOM 30HBI, TUMpoMe XOmKKIHA, XPOHH-
9ECKOM JIMMQOIUTAPHOM JieiKko3e U T-kimerounbix imMmdomax. B 0630ope 0000meHsI
COBpPEMEHHEBIEC TAHHBIC O JHATHOCTUIECKOM M IMPOrHOCTHYECKOM 3HAUCHHH IIepaMHIa3,
a TaKXKe pPacCMOTPEHBI MEPCIEKTHBH KIMHHYECKOTO IPHUMEHEHHS META0O0MUIECKIX
OMOMapKepoOB M TapreTUPOBAHUS OCH IiepaMuj/lepamuna3a/S1P, Bkiovas ux mMoTeH-
WA TS MOMYJISIIAOHHBIX OHKOTeMAaTOIOTHIECKUX HUCCIICIOBAHIM.
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dtpunhy hhywungnipmniuubph dudwbwl swpnpuly pohoubinh YEuuntuwlynipe-
jut, wmynuunngh b pniddwt tjundudp juyniinipjut jupquynpdwut dbe:
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Yopmipmilp dbunfnplyny «udhignihwhnuihtt phnunwwny, npp npnonid k
poouyhli wfunwghpp:

Stpwuhnuqutph wjnhynipjut pwbqupnidubpp juydws tu (hudn-
dwubnh b 1fytdhwubpnh wnweplpwgh nt phpuybnhl nkqhunbiunnipjut
hbtwn, ukpwnyuy DLBCL, FL, MCL, HL, CLL b T-ppouyhtt {hudndwmtkpp: Uju wilj-
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nputip ogunid Ll ntuwbnnutphtt £hown Ynndunpnoyt] wmtuwhdwt b htown
hwuwttjh ninkjunynipjut yuydwbbtipnd: Fupdpugnyt pdojujut
Uppnipjutt hmdwljupgnid wduwgpuyhtt wynudputph ghpp pudujutiu-
swth (nruwpwtidws sk Uju thwunp htwpwynpmipinit k pudbnnid puquu-
phy htwnwgnunipjnittiph hwdwp, npnup Jupnn o puguhuwynt) wd-
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uwqpuyhtt wynudpiiph nidtn b pny) Ynndbpp, pdofulut Yppnipjut
ptwquyunnid pungpldwt b qupqugdwt hknwtjuputpp, htyybu twb
wly, pk wynuhuh wnudputpt hyyhu b hspwing tu oqunid ghwnbkjhpht
nt hdnnipnitubphtt nhpuybnbnt b wdpuyugbnt hwupgnid: 6y stuyws
Ukpnnh Up owpp wnwbjmpnibiphtl Ghpluynidu wduwgpuyhb w-
Unuipubiph plngpljusnipmbp pupdpugniyu pdoljuljub Yppnipjub pu-
quyht dwjupguynud ginbu vwhdwbwhwy k [6, 17, 37]:

‘Lywunwlnp

ZEknmwugninmipjut tyuwnwljt £ gnyg vnuy pupdpugnyt pdojujut
Ypporpjut hwdwjupgnid wduwgpuyghtt wynudph tkpuyhu gpp ™ npytu
niuntdbwnnipjut Ukpnr:

Zbnwgnuumipjutt  juunhptpt o Wupugplp  «aduwgpught
wlnudpr nuunidbwnnipjut Ukpnyp, hadbdwnt] nppu juquuljtpyulju,
Junnigyuspuwjhtt b pndwtinuljuhtt wpwbdtwhwwnlmpniuttpp, pugu-
hwjnt] phpnipniutipt nt wnwybnipnitubtpp, pdofulut Yppnipjut
nnpunid Ukpnnh tbpppdwt b qupqugdwt htwpwynpnipjniuttpp:

Unipp b Ukpnnubpp

Unyt hnnJwép dpwljlnt hudwp oquuuugnpsdyt) ki hwdwmguugnid
hwuwbh wughugnt b hwyukqnt hpuwwpwlndubp (htnwgnunw-
Jut b wjtwpyuyhtt hnnpJusukp, dktmgpnipiniukp, qilnignidukp, nink-
gnygutp, npuluwynpnudutph opowtwyutp): Zwdwywnwupjuwt gpujw-
unipnitt npnubint hwdwp Yhpwuedl) Eu ournal club», «undergraduate
medical education», «evidence-based medicine» pwtwh puntpp” wnwbg
hpuwwpwldwt nupkpydh vwhdwbuwhwudwie

Unmynitptbpp b putupynudp

dudwtwljulhg pdoynipniup uppupwg k qupqutnud: fdoljughinw-
Jut nbnkjuwnynipjniit wipunhwn pupdwugynid k, jnyu kE nbutnud unp
gpuljwunipnil, juwnwpynid ki tnp hbnmwgnunnipniututp, hwjnbwgnp-
Snipnitttp (wdkt mwph wfjujubph snbdwpwunud, husyhuhtt ophtiuy
PubMed-tu k, hpwywpwlynid b hwjwpwgpynid k pdojujut b YEuuwpw-
twlwt ghinmipniuutph Jepupkpu) wyth put 1,5 dhjhntt hknwgnunw-
Jut hnnjws): Uupniow, wowewinid E unpnipnitubphtt Swinpwiwgn,
nputp nuntdbwuhpbint b Jhpuntnt wthpwdtownnipini: Niuwbnnukph
hwiwp n'y hupuynp £ U o'y B wpymbwdbn wyy wik) (hmfpb hipint-
nnyt b wnwig ogunipyutt: Zkug wjuntn £ hwjwugpt ninnniud Eup wugyuy”
hhotiny wduwgpuyhtt wynidpp, nptt b uljqputt tyuwwnwl nitukp ghnw-
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Jut gqpujutnipjnitt jupgunt dhongny pupkjuydtint pdojuljutt ntunid-
twnpnipinip:

Uduwgpuyhtt wynudplt niunignquijut dkpny L, nph opowtiwmljuk-
pnud juquuytpyynid Eu juintwynp judpuyghtt hwinhwnidukp jud thu-
wnbp’ ghnwjut gpujunipnit putwpybnt tyuwnwyny [8, 10, 15]: Ud-
uwqpuyhtt winudph wwppbpulwt hwinhynwdubpp qupqugund  Eu
EEjupnuwghtt wnpniptitinhg oquytnt, hnpdusubp thnpkint, Jtpnist-
1nt, tkpjuyugubny, putwpybnt b qplint hdnnmipmnibubpp, htwpwyn-
pnippnit ki pudbknnid hwonnws thnpdht yepupkpnn wnbnEjuuynipjniup
wnwpwskint, tnp hbnwgnuuljut wownwipubphtt Swinpwtwnt, wd-
pone Yyupnid unynplnt b dhowtdtwghtt hwpwpbkpnipinitubp junnigt-
10t hwdwp:

Uju juplnp niumgnnuljut dbpnnp Yppulut spugppnid Yhpw-
onn pdojujut pnihtph thnpdp thwuwnnd k, np wyt oginid £ niuwtinnuk-
pht hwulwbwy, yEpnist) b wybjh junp wqunipugnid juqul) phdugh
Jtpwpbpuy, pdpntt] wuppkp hwujugnipniuukp, ophttwy ™ jEtuwyhdw-
Jugpnipiniip  (swithnpnohsubiph dowynud, hEppuquynipnil, hwdbdw-
nnipjnil, hwdwngpnud, dkjuwpwunid, hwouply, pnjnp owhwqpghne Yng-
dbpht wpyniupubph hwuwbwh, wjbwent tkpjuyugnid) [14, 34]: Uju
Ubpnnp htonwgunid L unp hbnwgnunipjnittiph wpynipubph Yhpw-
pnudp pnidwnniubph jubuwdph pupbjuyddwi gnpénid b odwtinujnid hpw-
qtl b jupnnnibwl) dwubwgbnibph ywnpuundwp [19]:

b hujwunpnipjnitt wy] dkpnnubph, npnip wnwetnpynid tu wdwb-
puijut nuuwpnuwltinpnt Unnbkgdudp b «qupspugus pdojuljut
Spwgntipny», wduwgpuyhtt winudpp £4nit £ b nruwbngujkunpnt [11]:
Npuyku htnwgnunujut pdpuljutph wipwdwtih b wthpwudtown punuy-
phs wyl puptnd E dwubughnwlwi juphbpugh b thuhnily hiwnnt pyni -
utph (Uhpwtdtuwghtt U quppuwjhtt hmwnlwuhoutp, npnup fjuhidus sku
duwuttmghunwlwt jupnyniiwlnipjniiibphg) qupqugdwt tjuljtn® po-
phtnpgtnt unynpnipniip ppwtbnt, pttugunuljut dnwsnnnipnil, hw-
nnppulgdwt hdnnipniuubp dbwdnptynt qgnpshp 5, 7, 18]:

Uju wpwbdtwhuwwinniyy Yppuwjutt gnpshptt wykih pwt Ukl gup Yh-
punyl) k pdouljub Yppnipjut dky, b wyuon b ppuw wnluynipniup
pdojuut Spwgpbpnd dunud E tywwnwluwhwpdwp: «Journal club» kqpu
wnwohtt miquu hp hniowgpnipjnittipnid oqunugnpsty E QbEjdu Ojep:
‘Lu wjy kqpny ujupugpnid Ep 1835-1854 pywljuiibphtt Lntnnuh Unipp
Pupyninhdtnuh hhywunwunghg ns htnnt qunuynn hwtiqunh Juypp, np-
wkin pdholubkpp othynid Eht hpwp htinn b hwdwwnkn puptpgnid ghnuju
wduwgptp: Ujuntwdbktwgthy, wuwownntwluwt wduwgpujhtt wynudph
unbnddwt qunuthwpp wuwnuwiunwd E Nihpjud Oujkphty, ng 1875 pywulju-



Menmunuackas Hayka Apmeanmn HAH PA 1. LXVI Ne 2 2026 45

uht hhdtwunplg wnwehtt Juquulitpwyyuws «ournal club»-p Untpbwh
Uwl@h] hwdwjuwpwinid (Ywtwnw), hull wbjh nip™ 1889-ht, Puyphun-
poud’ Ont Znhlihup hudwpuwpubnod (GUG): Nihgud Owbpp jupuwifunt -
unid kp wduwgpbph dhwutwljut pupbpgnudp” wduwgpbph nmupbijut
pudwtnppugpnipniit - winipnujhnpbkt wybjugubine tyuwnwlng
(myughp wuppbpuutubpp swhwqug pupdp wpdbp niukht) [8, 20,
28]: Npno hbnhtwlukp Jupdnwd tu, np Edpnyuljut dh pwuh tpypuk-
poud” dwubwynpuybu SEpdwthwynud, Ubugrhuynud, Enk) o tdwbwnhy
wlnulpubp wybih Jun duwdwbwlubpnud, vwljuyt pdojujut gpulju-
unipjut Uky wduwgpuyhtt wynudpubph dbwdnpdw b bnpnighugh dw-
uht Ynuyptkwn hhpwnwlnidukp sut: Udwq pdholutph, wuwndwpwtukph
hhonnnipjniiitphg U hwpguqpnygutphg httwpwynp b guntunid npny
njuubp qul] wduwgpuyhtt wynudph™ nputu Yppulut dbkpny Yhpw-
nhint wuudnipjut Yepupkpyuyp 1900-wjuuttpht @pdwithuynid wd-
uwqpuyhtt wnudpubiph wnunipmniup pdojuljut pudwtdniiptipnid b
nunpngubpnid unynpuljut Ep hwdwpynud, hul 1917-1975 pyuljutubtpht
nputp YEpwsynid ku pdojujut supnibwjujut Yppnipjut hwppwyh b
Jipuyuwunpuunnidutph dudwbwl  phtwguunujut  dnwstjulbpy
Aliuynpknt dhongh [14, 28]:

Uduwgpuyhtt wnudph jnipophtiwl) vmwppbpuly kp 1956 puljuih
Qpbhbd Unwph pdhobph hudwp hh\dhmqpm& «Second-Hand Club» pph-
nwbwjut wynidpp, npp unbndyty Ep dudwbwl we dudwbwl hwinh-
wknt, ndqup nhwpkpp putwplbnt b pdojujut tnpnipjniutpht Swun-
pwlbwnt tyuwwnwlny: «Second-Hand Club» wlnidph ny wuwonntwlu
hwunhwynudutpp hhotigunid Ehn Journal club»-utipp: udplipp hhdtwlw-
unwd thnpp Eht, hpudhpynud Eh tphinwuwpn, tnpwiunnit Jhpwpnydubp:
Swphpny wydbkih ks b thnpdwnnt pdholubpp tkpjuyugunid thu hpkug
wnbuwltwnubpp” tphnnwuwppubpht Ypphnt tyuwnwyny: Zuinhyniduk-
nh wpmyniupubpp hbnwquynid Jekpuwdbwjbpyynid Eu npyku qknignid-
ubp, hnpjwsukp, npntup Ypjuophtiwljynid b nyyugpynid B wdwdp Apk-
htid Unwph b Zwpny Pwjunntuh Ynndhg [27]: BY shuyws uyu wlnidpp
thwljtg, fupkih Eguubp punt) h ufqputt tipppws uyqpnitipiiphg, ph
huswtu whwp k juquultpyyti «Journal club»-h hwunhwyniwdubkpp, b h by
E htwpuwynp ppuighg wljuuy by 1960-wjutubphtt thnpjuynid £ wlynidph
widwunudp ™ guntwny «British Club for Surgery of the Hand» («Qtnph Jh-
pwpnidnipyul pphtnwbwluwt wynudpy), huly 1968-hg™ «British Society for
Surgery of the Hand» («Qtnph Jhpwpnidnipjut pphunwtwlju dhnipni)
[12]: Ujunthtwnl thunbtpt wdbih tpjupunb Bu guninud, hul wdbkphjuw-
gh gqnpéputputph htitn hwdwwntny hwinhwynidhg htnn dhwutwljwb npn-
omid E Juyugynid, np hwunhwynidubph wpyniipubph wnywgpnipniup
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uljhqp nuntw (hwpdtp «<Hand» wduwgph hhdtwnpdwi hwdwp: Uy wuy-
nntwy bu ponuplynid £ 1969 e.-ht, hulj 1983 p.-htt Jipuduiynud” «The
Journal of Hand Surgery» [27]:

Ukpluynidu puquyphtt pdojujutt Yppnipjutt hwmdwlupgnid wd-
uwqpuyhtt wynidpubpp (uyt mupuwsywsnipnit sniub: Uwljuyt, hsybu
gnyg L muhu wwppkp tpyputph thnpdp, wduwgpuyhtt winudpp hwen-
nnipjudp Jupnn E jhpundt) pdojujutt pnihtph unyuhull wnweht Ynip-
unid” pdojujutt gpuljuinipynit Jhpniskint, guwhwwnbnt b oguuwugnn-
Stint JEpwpbpu) twptwjut hdnnmpniubbp vnwbwnt tyunwlng
[15]: zZEnmwquynid wyt htwpwynpnipinit E quptnid hbnwgnunuljut wo-
huwmwnwputiph dwuhtt ghnbjhpubpny hwpunwbwint, wdpnne Yjuuph pb-
pugpnid unynpbint hwdwp, hivsp swhwquig Juplnp £ ungnpnnubph
wywgu dwubtwghnwlwi gnpéntutnipjui nne pupwgpnud [33, 34]:

Lywwnwljwhwpdwnp k, np wmywgnygutph Juybtpujuinipjul, npw-
Yh Jbpwpbpuy JEpnisnipniuiutp wiknt hdnnipniuttpp, npnup hhu-
twlwinid ntuniguiynid Et nkuniputibp wwhwenn jwpnpunnp wopuw-
wnwbpubph b wulwpjn hbwnwgnuunipnitubph dhongny, niuwunnubpp
unwbwb dwubtughunwlwb Yppenipyut Jun opowtnid, uwfjuy puwwn pni-
htpnud gpuip Jupny &b vwhdwbwtwly (huk [15, 26, 40]: Uju pugp dw-
uudp pugunid £ wduwgpuyhtt wynudpp, pwth np uyt hhdudnud £ wljnhy
niunigdwtt ypw b dhwdudwtwl puptjuynid ntuwingutiph hwnnppulg-
dwt huwnnipyniutpp [36]:

Npubu wpwtdht guupbpwg wduwgpuyhtt winudph upusju-
Snipjul, Juquutpyuwt b pndwinulnipjut Jtpupkpu hudnpdw-
ghwt tnyuwku ks sk Muwunnubpp, nintjutuwny wy) ntuntdbuju
hwunwinmpniutbpnid wnju wduwgpuyhtt wnuwdpubph dwuht, tdwb
wlnudpubp mubktwnt guunipjnit Eu hwynund, putth np jupénid b,
nn wynuhuh wpuwlwnhlub Ypupdpuguh hpkug huptwjuinuwhnipyniuh op-
jEyunhy jupnigquspuyhtt Yihthjujut putmpjut dudwtwl §ihuhju-
Jui nhypbpp bjwpugptjhu: Pusybu wpnkt bpykg, wyu wwpg, pugg wpr-
mibwdbn Yppuub dkpnngp htonmpjudp upnng E Yhpunyl] vwuppkp
nuniftwjut hwunwwnnipnitubph Yppufut dpwqptph wdbbwgun
thni iphg ujuwsé: Phplhu dhwly dinwhngnipjniut wy k, np tdwb wynidp-
ubpp dudwtwjuunup & b woppwnwnwp (hwdwupgnnubph hwdwp
Juquuytpylnt wenudny, hull ntuwbnubph hwdwp wykjwind £ o kY
nuuppwg, nphtt wthpwdbown k nipe twiwwywnpuwuwnygty), b npputp pw-
qujhtt Yppnipjut yupununhp b wipwdwibh dwu qgupdubp jowbpw-
plintth wpwug wjt k) ghpbwipupbntjws ntuntduwjwt Spwgptpp: Fuyg b
wjuybu, Yupkh b quibk] jndnd” wowewpybing wjtyhuh phdwikp,
npnip pungpiyuws Yihukt ntumdbwljut Spugpnid nt Yihukt ntuwtinnuk-
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h hwdwp htnwppphp b oguuwljup”™ sunbnsting hwdbpyuw) jud wlbtnpy
Swipwpbnujwénipjni: Gy btpt nwuwbnpubph hwdwp wduwgpuyht
wlnudpl pugnittjh £ niunmigdw wljnhy dninkgdwut nkuwtlniithg, wmyw
Juquuytpyhsutipt wpdinpnud Bu ' twhiuywnpuunwlut gpuygnp
wojuwnwiipubpp, b' fudpuyhtt pttmpynudubpp, npnip ogunid Lt wnwoht
Ynipuh nuwtnnubpht twpwyhthjujwit nunigduip b wywquynud”
1huhjulw gnpéntubnipjut twjuiwywnpuundwin [29, 34]:

Npnp hbnhtwfubp qunund kb, np wduwgpujhtt wynidph hwenn
dtjuwpyh hwdwp uplnp tu dwubwlhgubph phyp” 10-hg ns wykih,
hwunhynulubph Juwuntwynpnipinitp, dwutwlhgubph dnnhjughwt b
wuupuwunyjwsnipniup, judph juqup b wnweunpnnudp [42]: Zwgny
putiwpynidt nt pwtwdtdp, vk wy) wnpniph hwdwdwjt, ywhwbenid tu
ny yuwlwu, pwl 5 b ny wykjh, put 15 dwubttwlhg: Ywpnn tu jhuk] twb
wykh Uks pyny dwuttwljhgutp, uwljuyt jpugnighs dwutwlhgutpp yhwnp
E unwtdukt ghunnpgh jupquyhdwly [32): Uh swpp dwubwghnibp wnw-
oupnid Bt wduwgpuyhtt wnudp unbindtjnt ninkgnyg, pun nph™ uwh-
dwiynud Eu judph punypp b wigudubph phdp” 3-hg wlbih, puyg 10-hg
wuliuwuw: Zpuyhpynd B dwubwghunwlwut puinhwtnip hbwnwwppppnipe-
miutubkp niikgnn unynpnnubp: udph dbwynpnidhg htwnn npnpynd B
hwunhynulutph dtwgwthp, dudwbwlugnygp b tyuwnwlukpp, npntg
whkwp b hwubl) Yngkljnhy hudwnbn: 2ugwpmdubpp ppuuniu]nod B
twjuntntunibpny Yuwd pupphpny [39]: Ywpltnp E np wduwgpuyht
wlnulpubph thunbtph wbnnnipmnitp sqipwquugh 2 dwdp, hudwlgydh
nuuwhinunipniitbpny, npnup Yninnnppkt niuwbnnubkphtc Uy whwp k
ntttw numdtwljut twpwgsh Junnigywsp, Yppuljub gnpdpupug,
putwnuunuwljut quwhwwundwt gnpshpubp [6]: Cuwnn UEY wy hbnhtwlh”
wduwgpuyhtt wnidph hwonnnipniip yuwydwtwynpjws E ntuwbngutph
thnpp judptpny, pwpdp hwdwpbihnipjudp b winwdputph tpupunl,
sowpnitwulut gnpéniubnipyudp [38]: Yw twl hwjwnwl Yupshp, np
dwutimljhgutnph phyp sh Jupnn nppujut jud puguuulut tkpgnpénipe-
nit niubtwy wynudpubph hwennnipyut Jpu: G wthpwdtown k phpwjuw-
jht quwhwundwt wwppkp dkpngubpny wydbjh hunwl wuywgnygutp
qutly, pk hsytu E wduwgpuyhtt wnudputiph qnpéniutinipniut ninnu-
Yhopkt winpunwpunid pppwbwdupnp pdojujut gnpénittnipjut b
hwunljwuybtu npnonudubtph juyugdwt Ypu [13, 23]:

Uduwgpuyhtt wlynudph thunbpt wpynitwdbn qgupdubne hudwp
Juquutpydwt twpwdbntunipniup yhunp £ unwbduku pnihbph hwudw-
yuwwnwujuwl vnnpupudwnidubpp (pEjwbwn, wdphnt b wyjv): Mpndk-
unpunuuwinuwlui juquhtt b ntuwbngubphtt ppuqbnt tyunwlng
unnpupwdwiidut yunuwupwbuwnntubpp twppuwywnpuunnid b thnt-
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Jwyht Spugpbp” gupdubny thunbpt wykjh hpunbkpulunphy b wpynibw-
Jtwn: Zudwljupgnnubphg b yuwunwupwbwwnniitphg dh pwtthup dwu-
twlgnid Eu wduwgpuyhtt wynudpubtph pnnp thunbpht, npytugh wyw-
hnJttu dvhwbdwb dnnkgnid b hpkug thnpdh dhgongny oqutti Ujniutikpht
[37]: Zwujwbwnt hwdwp, pk hispwung kE pdojufju Yppoipjut wduwg-
npuyhtt wynidpp (Medical Education Journal Club) pujupupnid dwutiwlhg-
utph Juwphputpp, Juplnp B nne nmunudbwlwt wmwpdu phpugpnid
wipnhwwn hbnunupd juy unwbw] pojnp dwutwlhgutphg: Uynwdph
Juquuytpyhsutiptt wigjugunid tu nupkjut Spugph wdthnihhy qw-
huwnnd b ywjwbwynpnid thnthnpunipyniutp quhp mupyuw hwdwp: Qwp-
Shp Yu twl, np Jupkih b dowlk) Yppuljut wduwghp wlhplus wluwg-
puyhtt wynudph wdthnthwgpbph hpwwywpwljdwup [32]:

Uju wupg, htownn Yhpwnyny, dkés ntunipuikp b $httwbuwjut swiju-
ubip sywhwtgnn niunmdtwnnipjut dkpnnt wpdinpynud E bl tpwiing,
np odwunuynid £ 22 npulwynpmidubph wqquyhtt opowtwlyh (NUT),
wnnnowwwhnipjut ninpunh 22 nnpuuyghtt npujuynpnidubph opowtiwy-
utph (NNT) punipwqphsutph b dwubwghnnipjut Yppulut spugpkph
(UYO0) ntuntdtwpnmi pjutt wljujuny vh pwpp Jpouwnpyniupubph wuyyw-
hnJuwip, hsyhuhp i ghnnwlut b tnpdwnhy hwunwpnptph, nknk-
uunjuljwh b wyp wypmpubph JEpomsnipeniip b jhpuendp (wyn pynud
onwp (kqyny b wnbntjunjuluit nkubnnghwibph oquuugnpddwlp)
dwuttmghunwljwt huiptintunigdwt b tnp ghwnbjhputiph untnsdwt hwdwp,
JEtuwpdojujut b wpnnowwwhwljut hupgkph Yipwpkpu ghnnuljut
htwnwgnunipnitiiph juwwpnudp, htyybu twb wpynibwgbn hwnnp-
nuljgdulty, phuwjhtt wpluwwnwph, vnnwinupun b ny uvnwbnupun hpwyh-
Swjubpnid npnpnidubkp Juyugubint hdnnipniuutpp, phdwlhgutph hw-
vwp yunuwuiwbuwnynipgnts §pkn jupnnnpmip tphulub b wun-
owd Juppugsh tnpdtphtt hwdwywnwujuw [3, 4]

Uduwgpuyhtt wynudph wppynibwdbnnipjutt gowhwwnnudp mbnh k
niukunid huptwqhwhwndwt (hwpguptppuyhtt hwpgdw) thengnyd [1,
13, 44]: dkpouwpmyniuputpp dhwynpynid Eu unynpnnubph wpdwquph
(lwutwlygnipynil, tkpgpuyqusnipinil, pujupupywsnipiniiy), ghwntihph
(pubwplnn  ptdwbbph, Jhdwlhugpmpub Jipwpbpug  ghnkihpubph
Adtppphipnid), hdnnipnittiph (gpuijubnipyut npnudwb, phtwunwnw-
Jut quwhwwndwl, hnpjwsutp gplnt b hpwwwpwldwt jupnnnipniu-
utp), wduwgpuyhtt wlnudph b wywgnignqujut pdolnipjut tjundwdp
Ytkpwpbpuniuph, Juppugsh (wywgnygutph qpuw hhdinjwé wpuljnhluyh
npptignnid) b hhdwunubph Jhdwjh pupbjudqus wpmpyniupubph hhdwi
Ypu [13]:
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Zunjubpwljut E, np dbp opkpmid wduwgpuyhtt wilnudpubph
wjwinulwt dtht (ntuwinngp tkpuyuginud  qinignid wiswunp ph-
duyh yEpwptpuy, nphtt hwenpnnn pttwpynidu ninnnpydnid E puuwjun-
uh Ynnuhg) thnjpwphund kb wyp wwppkpuyjutp: Ypuighg dkhp wuyyugne-
gnnuljul pdonipjut wynidpl k, npt nipwqpuy E hnpusutph pttwnw-
nwlut phpbpgutnipuit b wigjugyus nruntdbwuhpnipniuubph
Jbpnisnipjul, Yihuthjujut ypujnhjumnd pputg htwpuynp jhpun-
dwb JEpwpbpu) pttwpdwi hbwpuwynpnipjudp: Unle wwuppbipulh”
onojus wduwmgpuyhtt wnidph nhypnid pojnp dwutwhgubpp twhuw bu
punpdws phdwgh onipe twhiwwywwnpuunynd G, hull thunh pupwg-
pnid” vhwutwlwb putwpynud [2]: Unguig wduwgpuyhtt winudpp dwu-
twlhgubphtt htwpwynpnipini £ wnwjhu dhwbwyne pttwpynudubphts wo-
Juwphh nwppbp quypbphg [31]:

Zupyh wnubny wluwgpuyhtt wnidph ynnkughwp dwutwghuw-
Jut ghwnbkjhputph, hdnnipnitutph, hblnwgnunujut jupnnmipniukph
qupquguul wenuiny wyh wydd juyinpkt Jhpwnynid Ewnnnowuyuhnipe-
jwtt & hwpwlhg nnpunutph wwppkp nuynnipniatbipnud (Jhpwpnidnipe-
i, hngbpnidnipinit, dwbjwpwupdnipnit b ghtklninghw, dwulwpni-
dnipnil, nhinugnpénipnil, pnypuljut gnps, nwupkgubph unghwjuju
Swnuynipniitp) [28, 37]: Zwudkdwwnbnyg twjujht b tkpjuyhu wfjuik-
pp Wquuynd E nuwinnubph hbwwppppnipjutt nt nqinpnipjutt wé,

wybkjh wyunpy tkpgpuddusnipinii [35]):
Udunwgpuyhtt wynidptipnh wipph hwennjwé ophttwmljutp

Curquyiin b npnpwljh thnthnjunipnibubph Gupwpybing wpgku
hwyinuh wduwgpuyhtt wynudpp” dudwtwlwlhg wdkphlju «CASL Cluby
(Critical Analysis of Scientific Literature Club™ Qhwnwljwb gpuljuunipjul
pulwnuunuwljut Jhpnidnipjut wnudp) widuinudp vnnugws puquyht
Uppnipjutt wduwgpuyhtt wynudpp juquujbpynd b gopstwljut wu-
puwuniupubp, «Jupybnwug nuwubkpy, npnup tyuwnujuninnjus tu ntuw-
unnutph ubkpgpuydwip ghnwlwt gnpdpupwugubpnud: Uynudph hhdtw-
jut tyuwunwlubpt o ghnwljut gpuijuinipjut pupkpguinipyut b
Jtpnusnipjutt Ukpnnubph tkpgpnud b qupgugnid, ghnnwljwut hnnjwsh
puttunuunuljut dpulnid b pmbtwynp tkpjujugnid, hnnpjwsubp thuwnpk-
1ot b gphnt bywwnwlny LEjupntuwghtt wnpnipttiphg oqunytnt huwnipe-
miutbph Juunwpbugnpsnid: Ukjdwdju wiinnnipjudp «CASL Club»-h
hwunhynudubpp juquutpyynid kb owpwpep dkl, widpnne Jhuwdjulh
pupwugpnid 8 miquu: Niuwunnutph opowtnid wughugdws hwpgnidutp
wjt dwuhl, pt htywbu Eu pupbjuddt] tpwig htuptwdunwhnipmniup,
gpuljwunipinit quuknt, hblnwgnuuljut woppnwwnwupubp gptjnt, YEpne-



50 Menunuackas Hayka Apmenun HAH PA 1. LXVI Ne2 2026

dhnt b qhljmighnt ntbwlnipyniitipp «CASL Club»-ukphg wnwy b htwn,
pugwhwjnnd ki, np hhdttwjut upnnnipniuubph qupgqugdwt wpnt-
Uny qpuigdt] Eu ppuluwt wpmynibpubp vwhdwbwithwl nbuniputtph
wuydwbbpnud [36]:

Pdojuljut puquyyhtt Yppeorpjut hwdwljupgnid oginuugnpsynn Nihi-
1twh (Willett) Ynnuhg tjupugpdus wduwqpuyhtt wnidph htwpuwdnn-
pkt hnthnpudws tplthny digsaw» (nnpuwhwwn unng, thwqp) nwwppkpulji
wpnibwybnnpbkb Yhpundb £ dbs™ 125-hnquiing juwpwinud: Niuwbing-
ubpp pwdwiydl] tu 5 wnwtdht pudpbph, npnup k) hpkug hkppht bu
pwdwidly] Eu 5 fudph” Jwqubind hhiqujut wigud niubgnn judpbp:
Cuwnpyby £ 5 phdw, npnup putwpldty ki 5 quuwdunnnh oqunipjudp:
‘Uhuwh punhwtnip mbnnnipniup juqul) k2,5 dud: Uwubwlhgutphg jnt-
puwpwisiniph ubkpgpuyquwdnipniut nt ubkpypnudp jupltnp Eht wppuw-
wnwiph hpwjwtwugdwt hwdwp: Unwehtt thnynud ntuwnnubpp giwhw-
wund Eht hnpJuép™ thnpdwghntbp nquntwnt hwdwp, tpypnpn hnynod
punpyws thnpdwghn ntuwbnnubpp hwinhwnud Eht, dhwuht puttwpynid
phdwubtpp b Uhdjug wowlgkny ™ thopdnid thu ynipt wdkjh hwiqudw-
unpklt hwulwbw)™ htnwquynid hpkug phtph winwdubkphtt pugunpblint
tyuwwnwlny [43]: Cupwypynid E, np wyu inpupupuljut winudpubpp, np-
wnkin ntunignudp wnknh £ ntktinud phudwjhtt ding b hwuwlwyhgutph dh-
ongny, hudwyuwunwupminid tu pdhol-ntuwtinnubph pugwhwjndus
Juphputpht b Jupnn tu oqul) ujutwfjubphtt hkownnipjudp unynpt) tnp
hwuljugnipnitiitp, wunhdwbwpup qupgqugul] pttwpuunulut quw-
huwwndwt hdwnnipniuitpp b whpuybnb] wy) guujuh nunigdwt wp-
myniupubph [13]:

Pdojujutt pnihtpnid hnnpjusubph puptpguinipjut b ukpluywug-
dwlt pungpynidt wpweht Ynipunid fupnn E ntuwingubph hwdwp oguw-
Jup jhul] ny dhuyt pupbkpguiunipjut unynpnipjut b ptbugunuljut
dnwbdnnnipjut qupqugdutt mkuwtlniihg, wy] twh wnguiig nkunipuik-
nht b hpuywpwldwi dbwswthtphtt Swunpwtwint hwupgnid, hsh wmyw-
gnygubtph Jpu hhdudus pdojuljut gnpéniubnipyuip twppwwywwnpuu-
wnknt wnweht puyjt £ UUE-h pdojujutt hmdwjumpwitnhg Ukhh dup-
wnwywpnipinibp, npp hwennnipnit £ wywhnyb), tkpunnid b htnbyug
puytkpp” thonpp fjudpbpnud jnipuwpwignip niuwinngh Ynnuhg ypkqbunw-
ghuyh ukpyuyugnid, dhunputph pwppunid, npnp Juqpbkt JEpotmjute
guwhwunwlwuh dbwynpdub ypu, hunwljigqus dudwbimljugni)g, niunt-
ghs-hwdwlwpgnn ™ nEjujunptnt, judph woweptpwugp Ypwhulbnt hw-
dwp, hwdwlwpgnnubph hwighwynwdubp™ podptiph dholt Uhwdlnipinit
wwhywubnt hwdwp, tupuljunnigjuspubph hbnwgqnunuljut nydjujuk-
nh pwquyh wpjuwynmpnia: MBBS (Bachelor of Medicine and Bachelor of
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Surgery, pdoynipjutt pujuyuyp b Jhpwpnidnipjut pujujuyp) Yppuui
Spwgph wnwehtt Ynipuph hwdwlwpgnnp wwunwupwbwnynipmnia b
unwbdunid ntuntdbwlut Spwgph opowttwjutipnid hnnjuwsubph ubkplu-
jagdwt yywtwynpdwb b hpujubugdut hwdwp: Unweght Ynipuh pojnp
100 nwuwinnubpp pwdwiynud Eu 8 pudph (12-13 hngh), jpipwpwisjnip
hudph hwdwp bywbwlynid £ hmdwljupgnn: Cunhwinip wndudp juqdw-
Ytpwynud £ 6 thun™ 2-wlwb dwd mbnnnipjudp: dudwtwlwugnygp, pu-
twjunuttph wunibukpp, thunbph wighugdwt dwudt nt Juypp twpuw-
whu hunnpyynid ki nmuwbinnubphtt b hwdwupgnnutphtt: Udkt thunh
pupwgpnid tplnt ntuwting dhwuhtt tkpjuyugunid Bu qilnignid hpkug
thnpp fudpnid: Ujuwhuny, jnipwpwiyjnip ntuwtinng httwpuwynpnipinit k
unwinud tkpuyugubnt hp qblnignidp b wupunwynpynud £ ukplu
gquJby pojnp thunkpht [25]:

Uduunpuhwynid 2020 p.-ht juunwpws hp nkuwlh dbe tquljh ht-
wnwgnunipiniip yuwnlkpugnid £ wnwihu wduwgpuyhtt wnudpubph wpn-
miuwybnnipyut Yipwpkpu) b wywhnynid E thnpdughnwljut ndjug-
ubkp npuig hbnwqu qupqugdw hwdwp: Uju btyunwl) niikp wupgqbne
wjunpwjhujut pdojujut nupngubpnid wduwgqpuyhtt winudpukph
nwpwsjwsdnipinitp, Juquujbpydwt wpwbdtwhwnlnipmnitubpp b
quwhwwnbnt npuug ntpp” npybu Yppulut gnpshp: ZEnwgnuinipjut
opowbmjubipnid hpwjwbtwgyus hwupgnudp pugwhwjntg, np 18 pdolju-
Jwt nupngutphg 15-nid jubt ntunmduwjut Spugplipnud tkpundwé wd-
uwqpuyhtt wnudpikp, npntg tyuwwnwlubpt pun juplbnpnipjut puuw-
Ynpynud L hnlbywy duny ™ pttuguunuwljut guwhwndwt hdnnipniuuk-
nh qupqugnid, pdoiuljut phdwbph putwpldwt b putwdidh npnud”
wwywgnygutph Jhpundwdp, hbnmwgninmpnittbiph guwhwwnnudp jupw-
huntubnt vhong, hwonnywé thnpdhtt ykpwpkpnn nknkjuunynipjut nw-
puwddwt vhong, ntuwmtingutiphtt tnp hbnwgnunmipniaubphtt nbknyuly yu-
htnt dhong, JEuuwdhdwjugpnipjut b humdwdwpuljwpwinipyut puuw-
Juundut dkpnny: Zupguptppuyhtt hupgnidu pungpynid Ep b hwpgtp
wduwgpuyhtt wnudpt wpwetnpnbnt, nEjujupdul, hwdwhujuinipe-
Jub YEpupbpyuy [24]:

Uduwgpuyhtt wynudp guuptpugh juqiuljbtpydwt bu by jadu-
gnyu ophtiml k 2018 p.-hu Pnuwnnth (Uwuwsniubpu) Zniuhuwplbpjut
hwdwjuwpuwih (Northeastern University) Pnukh wpnpouuwyuwhwlwu gh-
wnipjniiubph pnjkoh (Bouvé College of Health Sciences) puljujuyphuwinnud
(pughwtnip 550 ntuwting) Yhpwndws nwwppbpulp: Apuytu wpwtdhb nu-
uplipug” hupunipnyl, hunnwl Junnigwspny wduwgpuyhtt winudpp nk-
Jujupynud E nuuwpunup Ynnuhg, nd htwpwynpnipjnit £ tmwjhu ntuw-
unnht «pudwitpy hngduép «wdbh thnpp hwndwsubtph»” wyb pynipht
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nupdubnt byuwnwlny: Uju ypuunhiut ntuwbngubph Ynnlhg hhdtw-
Juiund nppuljut kp quwhwwnynd, puwth np wdnd tht ntuwunnubkph
Junwhnipniit nt ydnwjuinipjnitp, puptjudynid tp putwynp b gpu-
Ynp hunnpnulgnipiniup, junwpbjugnpsynid tht hbnnwgnuulju hny-
Jusutp Jupnuyni, htunwgnuulut dbpnpubpp hwujwbuwnt hdwnnipe-
miututpp: bpujutuguws hwpgnidutpp hwunuwnnd Eu, np hupunipny
Junniguspwjhtt wdthnthnidubpp, dkpnpuljut qiynignidubpp b ukplu-
jagnidubpp pttwguunujut guwhwwnnudp qupqugubint wpynitwybn
Uhongutp E: Updwtwgpyty k, np ntuwtingubpp qpuuptipugnid dbknp phip-
Juwé hudwnnipnitubpp tnyt Jhuwdjuljh plipwugpmid oquuwugnpsty Eu
niuniduwunyny Ukl wy) qguuptipugnid jud wuuyk) &b, np hpkug dknp
pipws ghwnbijhpp htwpwynp Yihth Jhpwetk] wmyuquynid twppwnbtuyng
nuupupwugubpnid jud JEpuywnpuwunnidubpnd [21]:

dkpohtt mwphubpht Gphwuh U. Zkpugnt widui yhnwub pdolu-
Jut hwdwjuwpwinid wpinhwn b htnbgpugywsé nt pujuyupulju
Yppwlut dpwgptph opowtimljubpnid puuwuunyny «2Enwgnuinipju
hhuniptip» nuupupwgh pupwugpnid juquuibkpyynid £ wduwgpuyht
wlnudp, nphtt ntuwbnnubpp UksS nqinpnipjudp b dwubwljgnid: Twuw-
hunuh oqunipjudp Jud hupunipnyt nuwbnnubpp 3-4 hngny puwnpnud Eu
ghnnujut hnpJusubp wpnkt hull wigws wyniph YEpwpbkpuy b hpkug
wpws pubununulju YEpnidnipiniup hwdwpnn wdthnihdwb duny tbp-
Juyugunid hwdtwdnnniht: Niuwbnnubpp quwhwnnd B ghnwljut
hnnwsh wpphwwinipnitp, Juybpufubnipniip, ghwnnipjut qup-
gquguwt ypw hnpdush wmqpbgnipniup b gnpstwljuinid jhpwndw hw-
puynpnipiniip: Ywnwpynd Bu hblnwgnunuljut wpjuwnwph nhquyuh
b nbintjunjulut unpnipubkph JEpnisnipnibtbp: Ldwt ypuljunhjut
ogunid E ntuwbnnubpht pdpnubt] nwwuppkp hwuljugnipniuubp b wdpw-
wunk) pttupyyws ynipp: Ujuyhuny, wduwgpujhtt winudpp tyyuuwnnid
E wpnh ghwnbkjhputph htw juwyh ywhywidwip b unynpnnubphtt ngk-
otusnid wmywqu httnwgnnnipynitutnh hpwjwbwgdwt gnpénid:

ULl wy &b E wpwowplnmud tinpupupuljub «opegwus wduwgpuyhe
wynudpp» («flipped journal club»)™ ntunidbwpnipyut wykjh jwy wpyniup-
ubkph dkpppipdwt tywwnwlny: Nruwinnubkpht dhtylh thunp wpdnud o
phuwitp htpinipnyt twhwyunpuunybne hwdwp, hul hwinhudwb
pupwgpnid ntuwnnubpp thopp udpkpny puttwpynud kb yniptpp puuw-
Juunnnh nEjwdupnipyudp [2, 16]:
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Unyniuwly

Uduwgpuyhl whnidph wnu]Ejmipniblibpp b phpnipinibblpp SWOT JEpniénipyui
tpgngni]

Mdtn Ynnukp (Strengths)

Py Ynmubp (Weaknesses)

* unbnénid t hwppwl] pltuguunulju
dnwénnnipjuit b quwhwndwt hilwnnipe-
jniuubph dbudnpuwi hudwp

* ogunud k ntuwbinnubkphtt hwulwbuy, Jtp-
nisk] b wgbih junp wuunlkpugnid Juquty
phdugh Jbpupbpyug

* pupbjuynud  t nuuwtnnubph  huptwy-
utnwhnipniip b hunnppuljgdwt hilnnie-
jniuukpp

* pupbjudnd £ qpuijuiimpinit quatityng,
nuptngtny, Ybpniskint b qhynigkyni, gh-
nwljwb hbnwgnunipniuttp junwpbn
ntiwynipjnibubpp

* wjunnhy ntunigdwi &t £

* cniuubinquljiinpni» £

* tyquuinnid £ wbdtwljut juwbph dhw-
Ynpdwibip b huphwpnijy, widhpwlwb pw-
tukLEph qupqugduin

* odwliquljnid t Yppwlwb spwqpkph nt-
untftwnnipjut Uh owpp Yypowupyniupuk-
nh wyuwhnddwp

® phs k oquugnpdymu puquyhtt Yppnip-
jut nnpund” inpdh wuwlwuh b nbnk-
jugjwénipjut  puguumnipjudp, Ywg-
duljbpyuljut nddupnippiubbpny wuy-
dwtwynpus

* Swipwpbnunid |k wnwig wyt £ gbpswi-
nupknijws ntuntdbwljut Spuughpp

* nuuwinnubph hwdwp wdbuinwd t hu
Ukl nuuptipwg, npptt wmthpwdtown k nipg
hwhwyunpuuny b

» dudwbwluunwup £ b wyhwnunwup
Juquuytpybint mkuwulniuhg

Ziupunnpmipyniiilp (Opportunities)

Juwuqubp (Threats)

* wywhnynid | wdpnne Jjuuph pipugpnid
unynpbint htwpudnpnipinii

* oqiinud £ wwhwwik] wpnh ghwnbjhpubtph
htwn juwyp

* oqunud k Swinpuwtiu] wnguiig nkuniputik-
phu

* oqunud k pupnub] JEuw] hdwljugpnipint-
up

* httwpwynpmipnit £ mmwhu hbinwgnunw-
jub wojpwnwipubph dwuhtt ghnbjhpuk-
nny hwpunwtunt hulwp

* httwpwynpmpinit £ wnwjhu hbonwugubnt
EpYununipiniip ntuwinnubph dhot hpw-
Jub dudwiwuynid

* htwpwynpmpmnit £ phdbnnid  wwppkp
Juyptphg wngutg  qnpshpubph  dhengni
dhwiwnt YJhpunniwy putwpldwin

* ny whqhwjunu niuwbnnubph wuqikpkuh
wipwjupunp hdwgnipniup jungpunnun £

* pdouljmtt npnonmidubph Juyugdwib b
pdojujutt gnpéniutinipjutt ypw ninnuljh
wqptignipinil snith

* wngug hwinhwynidubpmd  bhghlju-
jub ubpjuynipyut puguuynipmniup b
nbtuninghwjwb pubinhpubpp puguuw-
pup b winpunununid dwubwlgnipyul,
wdiwut juuybtph dbwdnpdwl, putwp-
Ynwdubph hpujwbwgdwt Jpu

* nuuwinnubpht wthuwnwybu qhwhw-
nbnt pugujuynipiniip Jupnn L hotguty
dwutulgnipjut Uninhjughwi b wpmynt-
bwbkwnnipiniup

Uh owpp gnpénbttp tyyuwunnd b, np wduwgpuyhtt wynudpttph
nbd we phd othnudt wmignid junwph wnguilg hwppwly: Uduwgpuyghtt w-
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Ynudpubph punuwlguljut punypp htpnwugunid k tpljlununipjniit ntuw-
unnutph dhot hpwjwt dudwbwlnid, wngug qnpshpubpp pnyp ki nw-
1hu nuwtnnubphtt dhwtw) Jhpunniw) Ynp uknubtbph putwpldwip
wnwppkp Juyptphg: Uju hwiqudwpp juplnp E twb wy pdhpljubph hw-
dwp, nypkp wdupnb] tu JEpuyuunpuunnidp b wyju skt quidnud
wljupbldhuljut JEunpnuutpnud: Ungutg juquulipydws wynudputpht
Jupnn tu dwubwlgl) muppbp pdholjutp, odwinul] dwutwgbwnukp, pni-
dwnniitiph hpwyniuputph wwownwwuukp, hnpjusutph hinhtwlutp b
thnpdwgbntbp: Ungutg ubpjuynipjniip htwpwynpnipjnit © wwjhu
&yniu punplnt Jhpngundwt dudwwyp [30, 41]: Uhtunyt dudwbwy
Qupbh E k), np $hqhjufub tkpljuympjut puguljuynipyniup jupnn
hunspunnunt] wtdtwut juwkph dbwynpnudp b huptwpnihy, wiudhou-
Jui pubwyk&iph qupqugnuip’ dwubwljhgibph hudwp ndupugibing
pnutnuluihg putwpynudutph hpwljwbwgnidp [9, 10, 22]:

Gqpuijugnipinih

Ujuyhuny, niunidbwuppbiny pdojuljut nwpptp Yppujut hwu-
wnwunnipjniitbph thnpdp, Jupnn tup bqpuhwigl], np wduwgqpuyht
wlynudph ogrnugnpénudp pt' twpuwlhthuui, pk' ihthjulwut puupt-
pugutpnid wthwjnnpit wpymbwybn L JEpnisujut hdnnipyniuuk-
nh dtwynpdwl, qupqugdwi, pdojughunwljut hnpjwsutph npnudwl,
putiwpuul, tkpjuyugdwt b EEjunpntwghtt wypniptiinhg oguybnt w-
ponmipjnitubph pupbjuydwt wnnwdny: Ujuop ghuinipjutt dhowqquyht
1Eqnit wmqikpkutb k, dudwbwljulhg woppwphnid tnp hngdustutph nt ht-
nwuqnunnipniitbph dbs dwut wbqhwkqne B Uugiipkung dwutiwgh-
nwljut b ghnujut gpuijuinipjnitt juppunt hwdwp wihpwdton k
nhpuwbwntk] hunwl] qhunnwfut pwpwwwowph, wnbkpdhttwpwtnipui:
FtL nuwbnnutph hwdwp junspunnun E wuqbpkuh hdwgnipjut gusp
dujupnulp, vwjuyt wduwgpuyhtt wynidph Yhpwenidp Jupnn b pun-
tw muqkptuhtt wykh jud mhpuybnbnt ppwt:

Uhowtidtuyhtt  hwpwpbpnipjniuttp  dbwgnplp, nuwbinpqujut
Uhnippnitutp, puybpnipnitubp unbnstp, wdpnne Jjuupnid unynpbnu
htwpuwynpnipnit nitkbup wulwu juplnp skt b wpwgpuyht B hw-
nnppuljgdutt hdwnnipnitubph Abwynpdwt wnbkuwtlniuthg, husht bu
tywunnd £ wduwgpuyhtt wnudpp: Lywnwlwhwpdwp E np tdwb
wlnudplipp nkn gkt pk twwlhthjului Yppmpjub ognud, ph’
Y1 huhjujut wopwplwubnph pupupwtynip puuptpugnd:

Zwoyh wntubnyg dkpnnh wpdwbwgpduws hweonnuws thnpdp”™ junp-
hnipy £ npyniud nnumdtwjus hwunwnnipynitikpnid dwutimghunnipjut
Uppwlwt Spwgptph  opowbwmfjubpnid  juquulbkpwl] wduwgpuyht
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wlnulpubp: Uunhfwtwpwup nquuptpwugh b UY0-h dwjuppuyny wb-
hpwdton b twdwt wlinudpubpp hudwywunwupimbkgul] ntuwbnnutph
Juphputphtt nt wwhwbettpht: Uduwgpuyhtt wlnudpp™ npubu wwpg,
htiownn Yhpwnyny, ks nkuniputbp b $httwbtvwfjut swhutp syywhwbeny
niuntdtwnnipjutt Ukpnr, wpdinpynud E twlb tpwtny, np odwiqulynid k
2Z npujuynpnidutph wqquyjhtt oppwtimiljh, wnnnowwwhwljwb njnpunh
2Z ninpuuyhtt npujwynpnidutph opowtiwljukph punipwgphsutph, dwu-
twghwnnipjutt Yppwlub spwqptph nuunidbwenipyut wuupyny dh
ouipp YEpgtwpnyniupubph wywhnydwp:

zupl k uok], np wduwgpuyhtt wynudpp” npyku wpwdhtt quupb-
pwg, UU0-nud ukpuntnt Jkpupkpyu hbnnwgnuunnubph Jupshpp dhw-
tpwtimly sk Uuhpwdtown E phpuwpowghtt gpwhwwndwt wwwppkp dbpnnub-
nny wykjh hunnwl wywgnygukp dknp phpk) oppwttwjupunh pdojuljute
gnpéniubnipjut b hwnjuwbu npnomudutinh juyugdwt Jpu wduwgpu-
jht wnudpubph wudhpwjuunpkt wgptgnipyut Jepupkpyuy: Ugnihwb-
ntpd, npnpwljh vhwjupdnipnit ju wduwgpuyhtt wynudpubph juqlw-
YEpydwi, Junnigyusph, mbnnnipjul, dwutwlhgutph, pidwtutph ptwn-
poipjutt b pnjuimwlnipjut Jepupkpyuy, husp upnn E wyuwhnygb) wd-
uwqpuyhtt winudph JEipwhdwunwynpmid b hwenn dbjuwpl dudwbtiw-
Julhg  wwwgnyguph Ypw hhdtdws pwpdpugnyi pdojuljut Yppent-
pjut hudwljupgnud:

Conniifué E03.03.26

KypHa/bHbIH Ki1y0 B BbICIIEM MEANIMHCKOM 00pa30BaHNH

A.B. BbaiikoB, A.A. Teresn

CoBpeMeHHasi MEIWIMHA Pa3BUBAETCS CTpeMUTENbHO. MH(OpMaIHs mMoCcTOsSHHO
OOHOBIIAETCS, ITyOIMKYESTCsl HOBasI IMTEPAaTypa, IPOBOISITCS HOBBIC MCCICIOBAHHS U OT-
KpbITUsL. be3ycioBHO, BO3HIKAET HEOOXOIMMOCTh U3YUIEHHS U MPAKTHICCKOrO IPHMEHE-
HUS HOBBIX HAYUHBIX JaHHBIX. ISl CTY/I€HTOB J1efaTh 3TO MOJHOCTHIO CAMOCTOATENIBHO U
0e3 IMOCTOPOHHEW ITOMOIIH HEBO3MOXHO U HeaddekTrBHO. ViIMeHHO 31ech MBI oOparma-
eMcsl K MpOLUIOMY, OTMedass MeTo oOydeHus «OKypHanbHBIN KIy0», KOTOpPBIA HM3HA-
YaJbHO CTABWJI CBOCH IENBIO YIyUIICHHE MEIHIIITHCKOIO OOpa30BaHUS IOCPEICTBOM
YTEHUs] HAYYHOH JIUTEpaTyphl. DTOT 0COOBI 00pa3oBaTeIbHBI HHCTPYMEHT 0oliee BeKa
UTPaeT BaXXHYIO POJb B MEIUIMHCKOM OOpa30BaHWH, U €TI0 HBIHEIIHEe IMPHCYTCTBUE B
npodeccnoHambHBIX 00pa30BaTENBHBIX IIPOrpaMMax BIIOJHE IHerecoodpasHo. [Ipocroi,
YIOOHBIA ¥ SKOHOMHYECKU 3(D(EKTUBHBIA MeTOJ] OOyUICHHSI IICHUTCS 332 €ro MOMOIIb B
JOCTH)KCHAU CTaHIAPTOB HAIIMOHAIBHONW KBATHM(UKAIIMOHHOW PaMKH, OTPACIEBBIX KBa-
THOUKANUOHHBIX paMOK PemyOnukin ApMeHHs B CEKTOpE 3IpaBOOXPAHCHUSI, a TaKKe
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psiia OXKHMIAEMBIX Pe3yNIbTaTOB OOYUEHHS B paMKax MpoheCcCHOHATIBHBIX 00pa30BaTeIh-
HBIX [TPOrPaMM.

JlaHHBIM HCCIIeI0BaHMEM MTPOIEMOHCTPUPOBAHA SBOJIIOLMS KYPHAIBHBIX KIIyOOB.
Ommcanpl IpUMEpPHI YCIEIHO (HYHKIMOHUPYIOIIUNX JKYyPHAIBHBIX KIIyOOB B COBPEMEH-
HOM MeIUIMHCKOW 00pa3oBarenbHOU cpene. CpaBHEHBI OpraHU3alUOHHEIC, CTPYKTYp-
HBIC H COIEPKATEIBHBIC TTOIXOIBI K IPOBEICHUIO JKyPHAIBHBIX KITyOOB, BBISIBIICHBI HX
HEIOCTAaTKH U IpenMyIiecTBa. OOCYKIEHb BO3MOKHOCTH BHEIPCHUS I PA3BUTHUS XKYp-
HAITBHBIX KITyOOB B cCTeMe 0a30BOr0 MEIHIIMHCKOTO 00Pa30BaHMSL.

Journal Club in Higher Medical Education

A.V. Baykov, A A. Teteyan

Modern medicine is rapidly evolving. Information is constantly being updated,
new literature is being published, and new research and discoveries are being
conducted. Undoubtedly, there is a growing need to study and apply new scientific data
in practice. It is neither possible nor effective for students to do this completely
independently and without assistance. This is where we turn to the past, highlighting the
teaching method known as the “Journal Club,” which originally aimed to improve
medical education through reading scientific literature. This distinctive educational tool
has played an important role in medical education for more than a century, and its
current presence in academic programs remains relevant today. The simple, easy-to-use,
and cost-effective teaching method is valued for its support in meeting the standards of
the Armenian National Qualifications Framework, the Armenian Sectoral
Qualifications Frameworks in the healthcare sector, and a number of expected learning
outcomes of professional academic programs.

This study demonstrates the evolution of journal clubs. Examples of successfully
functioning journal clubs in the contemporary medical education environment are
described. Organizational, structural, and content-related approaches to conducting
journal clubs are compared, and their advantages and limitations are identified.
Opportunities for introducing and developing journal clubs in undergraduate medical
education system are discussed.
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Utinniukphg unnugdué wljtwdndnp (propolis) i swinjuthnohtu
(panis apium) npujku phpuylnhl (b uyklnp nikgnn
plwjut dhugm pjnititp

2.U. Znuwiyui

Opquinuljuiln b nlnugnpéuljul phupuyh 959, 22 QUU
0014, Bpliul, Ugqunnnijejuill yynnnuu, 26

FPuiliugh punkp. prujut dhwgnipnittbp, wljtwdnd, sunlutnoh, jEtuwputiw-
Jut wljinhynipnily, phthului juqd

Lhpwubnipinil

Qhunwljui b dopnyppujut gpujwnipniithg hwynih k, np wjtw-
Undp pniuwfjut Swquwt jukdwtdwt ymip k, npp hwjupynid b Jepw-
Uowiljynid E dbnniutph Ynnuhg: bp puquuqub pinupubtwljut hwnlnipe-
jmiuttinh oinphhy wyt hmqupudjulukp swpnitwl oquuugnpéyty b pw-
poiwlnud £ oqunuugnpéty wjwinuljub pdolympjut ke wnwppbp wju-
nwpwwjut gnpéppugutph pniddwt tyyunulny:

Uju gpujutt wjtwph tyunwlju £ wdthniht] wpjuw hbnwgqnunip-
jitttpp, npnbp Jhpwpbpnid B wuwdndh b dbnniubph Swnuthngnt
phthujut pununpmipjup, jEluwpwtwjut wnhynipjuip b Yihuh-
Juwt Yhpwnnipjniubbpht: ZEklmwgnunipjnittiph juy oppwtmah hh-
dwt ypw thnpd E wpyty yEpnistnt b pughwpugubint wjtwdndh b dk-
nniutph Swnuihnont hwjwdwuptwyhty, hwjwopuhnwin, hwljwpnppn-
puyhl, hwjwpungytnuyht, Jippuunphs b huntbwdnpniugunn wqpk-
gnipjniutkpp, htyytu wb tkpuyugut] pputg wowphwgpujub mwp-
pipmipniuttpp, Epunnpuljghwyh dbpnnubpp b widunwignipjutt wnwba-
twhwwnnipniutbpn:

Zuynuh k twl, np dbgnitbph swnuihnohtt wmnwtdtwbunid £ uuh-
wnwlnigutph, withpwdton wdhttwppeniutph, wshuwentph, Jhunwdhuut-
nh, hwupwiyniptph b wnhdtunjutph pupdp wupnibwlnipyudp: Ujt
tyuwuwnnid E opquthqunid ynipwthnjuwbwlnipyut puquuphy pwbqu-
pnudubph Jupquynpdwip, pupdpugunid b hunitthnbwnp b guuymd k
wljinhy hwujuwopuhnutntph swppnid:
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dtpp wpduws wjujutpp wuydwbwynpnud ko jpugnighs hbwnwgn-
umpnittkph  ppuljuwiugdul wihpudbonmpmip npuig np ph-
puwlwnhl hwnnmpniuttpp pugwhuyntint b pdojujutt ywpulnhlw-
nud Jhpwnknt tyunwlny:

Gpujutuljub njuyutph JEpnisnipmniu

Ujuwdnudp, npp gpujutinipjut Uk huwyjinth £ twb npytiu dknniuk-
ph unuhtd, pupn, phuljwh wpnynijn ' wpunungpdus dinmibph Ynquihg
(Apis mellifera): Uju unnwbwnt hudwp dknnittpt oginugnpdnud Eu qui-
twqut pnruwfwt wnpnipubp:

Nuundwluwinpkt wjtwdndh Yhpwenipniip hhpwnwlynud k nwp-
phip Upwlnypubkpnid: Ophtinly hht kghupnughtibpt wy oquuugnpsty L
Unidhdphljugdwtt hudwp, hnyubpt nt hnndbwghubpp hpwnt) tu JEpptph
poiddwt hwdwp [63]: Whpwndby k npybu poidhs dvhong twl wdwinuljut
shtwut pdoynipjut Uke [33]: Lkpjuynidu ghnnwljut hkwnwppppnipniut
wdh] kb wjtwdndt nuunidbtwuhpnud | dudwbwlulhg pdoynipiniup hk-
wnwqu Jhpunnipniutiph hwdwp [9]:

Utnniutph dwnuithnohty, npp hwynth L twb npyhu dbnjuhwg,
Ukl wy JEluwjut bywbwlnipjudp dbnjujhtt wpunungpuip k, npp unw-
twnt hudwp dknniutpp (Apis mellifera) swnhlutphg hwdwpnid tu dwn-
Juthnont hwwnpljubp b pwptnid gputp ppugbndbiph wpurnuquunijukph
htin: Ujinthkunl dbnnikpp npuitp nbnunjunmd b qhbpul) htnlih nn-
ptph Ypuw wdpugus Jhdwlnid: Fohoutiph Uk junttwdwunid tu ppughin-
Atiph wpunuwquunniyh dhongny b swslyynid dbnph b Undh skpunny [17]:

Ownuthnohtt pupdp E quwhwnygb] nhintu httwgnyt dudwbwluk-
thg. Gypnwuynid b Udphluynid huynbwpbpdws twhpuwyundwljut pu-
puidwjuyhtt ywnkpubpp (Unnwynpuybtu 3500 wwpduw Junbunipe-
judp) Jyuynud Eu dbnph b swnuthnont Jun opowth hwuwputph dwuht,
dhsptn Zht Bghyunumd d.p.w. dnwn 2450 p. nwnwdwpubph ywuwnbkpht
(opptly Ukniubppk Puph nwdwpnid) wunlbpjus ko dinjupniswljui
gnpéniubnipjut mkuwpwutp, npnkn thnonyg hwpniun dknupnisuljut
wpununpuipt oginugnpdyty k uiinh, pdolynipjui b Shuwljut tyuwnwy-
utiph hwdwp [24, 29]:

Utq hwuwtkh ghnujut b wmtnhly gpujubulut vfjuutpp hwu-
nwwnnid ki, np wjiudndh pununpnipyut phthwljut puqiuqutnipynt-
up wuydwbwynpdws L wopiwphwgpujut nhppny, pniuwljuwt wnpyniptk-
nny, fihdwyujut gqupdwittpng b dbgniubph qhiubnhl wpwidtwhwwn-
nipnititipny, hugsh wpynitpnid dbwynpynid B wbwdndh wwppkp
whyhp bpnywlwb pupgnt whwdnd (Propolis ex Populus nigra), ppwugh-
juwb jubws wluwdnd (Propolis Brasiliensis viridis) b wplwnwpdwht
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Jupuhp wlwdnd (Propolis rubra tropica): Uju thnthnjuwjwinipiniut wq-
nnud E ny vhuwyytt wjtwdnuh gnijuh, hnnh b jupnigdusph, wyh tpu Yhu-
nwpwmjut wqpbkgnipjut Ypu, htgh £ withpudbonnipni £ wnwowg-
unud htnnwgnunnipynitbkp ppujubugubihu hwpgh wntl] tputg nwpw-
dwppowtiwht wnwudbwhwwnlnipyniuttpp [10]:

Ownuihnont pununpnipjntup tnybybu, guydwbwynpdws swn-
Juyht hnwdpny, gnigupkpnid £ qquih thnnpuwjuimipinit’ juug]ws wo-
huuphwgpuljut gnpénuttph, hnnh whwh, Yihdwgh, ukgnuwjunipjut b
dbnniubph wbkuwyh htwn, huish wpyniupnid dbwynpynd Bt Unundnpuy
Jud puquudinpu nkuwlikp nwppbp ubbnupup b §Euwwlnhy pon-
pugpbpny: Ophtwl Asteraceae Jwu Fabaceae puwnwlhplbph pniyjubpm]
glpwlyonnn opowtittinhg unwgdws thnohtt upnn £ wykjh hwpniuwn (hl
$runntnpniipny, htswhuhp Gh ptpgtnpip jud Yrlydkpmp [35, 42],
dhtyntn Ppwthg unwugdws wdnpubpnmid hwdwjhn ghpulppmid o
Asteraceae, Fabaceae, Rosaceae, Brassicaceae i Apiaceae puwnwuhputpp, hsp
wqnpnid E wspuwoptinh (13-55%), uyhwnwlnigubph (10-40%), |huhnutph
(1-13%) b $tunjwyhtt vhwgnipjniuubiph ywpnibwlnipyu ypu [10, 38]:

dhpohtt nwutwdjuynid Jhpniswjut dkpnnubpp, huswhuhp tu
pupdp wpynibwdbnnipyutt hinniy ppondwnngpubhw—quingusughte
uykjupndbnphwt (HPLC-MS) b ququyht ppndwnngpubhu—quigju-
Suyhtt uykupndbnphwt (GC-MS), htwpwynpnipnit ko ndl) puqlw-
YnpUwihnptt niunudbwuhplnt wjtudndh pununpnipyut Uky dnting
pununnhsutpp: Numdbtwuhpnipnititpp puguhwjnt] Eu puquuphy
Uhwgnippnibiibp hhuwuinid wnph$kingubp, npnip hhdp kb tpw k-
nupwwut wqpbgnipniuutph hwdwp [58]: Lpw  hwljwopuhnuin
hwwnlnipniuubpp tywunnd Bt opuhnunhy upptuh tjuqtkgdwp, huly
hwlwpnppnpuyhtt mqpbgnipnitubpp Ungniyjugund ko huntbughtt yu-
wnwupuwbpp [18, 45]:

Qniquhtnwpwup, HPLC-MS, GC-MS U hunniljnhynpku qniquljgqus
yuquu-oynmhjulwt klhuhnt uvykunpndbnphuwyh (ICP-OES) ninpuintd
qpuiigué wnweppugp htwpunpnipmit b ufl] nunidbwuhplyn
sSwunuithnont punqunpmpmip puguhwpnkng dnmn 250 dhugnipntl,
wyn pYynud uuyhnwulymgibp (Uhohtnud' 21-33%), wspiweptp (Uhghtnid’
30-55%), (hwhnutp (Uhohimd 5-13%), Jhwwdhtbtp (A, B fudph, C, E),
hwipuyhll ymphp (K, P, Ca, Mg, Fe) b wnhdbunjubtp (bju]ninhnibp’
pytpgbwnht, Jedwydtpn], Pkunjwppeniutp) [14, 15]:

Uihuhjuynid nputp Yhpwnynid tu yepplph pniddwl, phpwuth jun-
pnsh wnnnonipjut pupbjuydwt b puquuphy ppnuthjuljut hhywunnipe-
miuttph qupqugdut dwdwbwly, htusyhuhp L pwpwpwyhtt ghwpbnp,
pungltnp b wyjt [54]:
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Uunh nibikbugny Jhpp todustbpp typunnwly b gpyly bbpluyug-
Ynn wtwpluyhtt hnpduénid JEpswil) wyt wjuutpp, npnup JEpwpt-
pnud B wjtwdnuh b wnjuthngnt phuhwjut juquht, tputg jEtuwpw-
twlwt hwunlnipnitubpht, Yihuthjujwt Yhpwenippitubphtt b wgie
Swippbp wnpnipubphg vnugqus wnyjujukph hwdwnpdwt dhengny plg-
qot] wludndh nhpp npuybu uynit b phalul poidwljub dheng, hisyku
twl Swnluthnont jpugnighs utinught b $nruljghniw] wpwybjnipiniuut-
nh dwuht:

Ujtundnuh phyhwljub uqup

Zujnh L, np wjtwdnuh fuqup tkpunnid £ dnwn 50% jukdtp b pnt-
uwut pujqudttp, 30% Unduyhtt swgnid nitkgnn wniptp, 10% tpbpw-
jht b pnipwydbtn jninkp, 5% swnuthnoh b 5% wwppbkp opquiwjut vhu-
gnippnibiibp (ophtwl] wuhupeniikp, Jhnwdhbbbp, hobpuiymptp) [4,
49]: Yuiplinp k Uok), np wyu hwpwpbkpulgnipniuubpp qquhnpkt vwp-
ptipynud Eu pun tputg woppwphwgpujut nhpph, ppiuwfut wnpnipuk-
nh, Uinniubph wkuwljutph, tnubwlh b oppwju vhpwuwynh gnpénuukph,
husp hwglgunid £ wljuwdndh phrhwljut puquuquitnipyui [35, 54]:

Ujtudnuph ghpuilonnn Jhwwpwinpbt wljnhy dwup punjugus
wn hdtunjubphg (npnp tdnipttipmd dhtgh 20-30%), ubkpunju) $puyn-
tnhnbp (ophty pphqht, whingkuppht, quwight, pytpgtnhl, Y-
dtpn), wwghqbiht), $Eunjuht ppobtp (Yndthtwpph PEubphuyht fu-
pERp, p-Ynidwpht, phugnyuppnt) b wyu [4, 28, 29]: Uju dhwgnipjniuubpp
hhup ki npulinpbnt whtuindh hwlwopupnuinnwyhl, hwljwpnppnpu-
1ht, hwjwdwupbuyhtt b hwjunienigpuyhtt wnhynipegniukpp [13, 22]:
Stpwhtunhnubpp  (ghynwpunwittpp wplwungwpdughtt nkuwlubpnid),
unbpnhnubpp, wdhtwppniubpp, swpwputpp, Jhunwdhtubpp ( vinhndk-
pny) b hwtiputyniptpp (ghty, tpljup b wyt) fupng kb pupdpugity op-
quihqup hunituhwnbwup [25, 32]: Upwtg Ynnpht bwlb gunnn wniptpp phu-
qnyuppyh wswugpuiutpp b ukujyhnbpybtuttpp, tyuwunnid tu wjiwdn-
Uh pripur]tn wpndpyhi [33]:

Lhuhwlub juquh dbwynpdwt Ypw junpuybiu wqpnid B wopawp-
hwgpuljut nhpph puqUuquunipniup b $inpuyh wwppbpnipniutbpp:
Ophtwl suthwynp Yhtwwlul gnunhibpnud (Gypnyu, Zniuhuwghtn U-
dtphuw, Uuhwjh npny dwubp) Populus nigra-hg b hwpwljhg wwkuwlutphg
unugud witwdndp hwpniun kb djudnutpny, hpwjwinuutpny (pph-
qht, quutght, whingtippht) b $Eunjuht peih Fupkpubtpny, huswhuht
E yndpthtwppyh dtutiphjuyht tuptpp (CAPE) [12, 33]:

dtpohtt vwwphubph gnpdpupwgubpp (2013-2025 pp.) qquihnpku
pluytity ko wyiwunuh phihuljub puquuquinipmnip puguhuynbingd
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unfkih pub 300 tnp Uhwgnipnil, wyy pymd Ymudwphbkp, (hqiubbhp,
ubupyhntpybuttp, puwbnnuutp b unp whyh wphunkpybunhgubtp [4,
18]: Zkwmwppphp k ok, np ukiqnuuwghtt thnthnjunipjniuubpp tnybybu wg-
nnud ki dhwgnipmiubbph Ynbghinpughwitph Jpu (ophlwly snpuyhb
ubiqnunud wpkuhjugyws dhwgnipniuubph wykh pupdp yupnibwlnipe-
i), npt k| wthpwdbynnipmnit k' wowewginid juunwpt] witwdndh
hwdwypuwuphuyhtt pidnunhwbtph pupntqugpdw gnpépupwgutn[39]:

Uju dninkgnidutpp twl pny) Bt vmuhu htnbt] wtwdndh phuhw-
Jut juquh ubkgnuwght b mupuwswopowught nuwnwnidubpht [61]:

Zunjuywlut E b, np wjtwdndh kpunpulunibph vnugdut
Ubpnnutpp Yy&onpny tpwbtwljnipnit muk hywbu wpyniiph pwbwlh,
wjuytu b Jhtuwwljnhy dhugnmipmnibitbph gquhywidwt hwdwp: Ukp-
Juynidu gnynipnit nitkgnn dudwbwlulhg dbkpnnubpp, htswhuhp tu
nynpwdwjtugh, dhjpnwjhpuyhtt b Gupwyphunhjujwuit opuyhtt kpuwn-
puludwi Autpp, pupbjuynd Bu vnugus pwbwlp [4]: Zuynuh E bwl,
nn bwinhujuwuyunyugdwt dkpngp (nhunqui-yhunpb, dwpngipunpht
jud (hyhnguyht hwdwlwpgtp) wywhnynid £ wbwdndh gudp nusk-
{hnipput b Yhhuwdwnskhnppul pinhpp pupdpugitng tpunpulnh
Juyniunipnitp, poidufjub tkpnudp hyybu vbiguyht, wjtybu b ghnu-
gnpdwut b Ynudbnhly Yhpwonipjniuubnh hwdwnp [54]:

YQuplnp E twl ppndwnngpubphwljutn dbpnnubpny dwplybtpubph
puwtwjuwlwt npnonidp (pughwunip $tunjubp, $wynunhnubp, wpnbtuhy-
1htu C, CAPE), npp juhuwnn wmthpwdbywn E wljtwdndh dke dntinng Wynipkph
unwnupunugdu hudwp [36]:

Ownjuthnont phthwljut Yuqup

Ownluthnohtt dbnniubph wwpuh hhdtwlwt vyhnwlniguyhtt wnp-
jiph £ jupwbbny pppnipitph qupgqugnudp b inp dbnniikph wdkgnudp:
Lpw hwdwhwet juqup unynpwpwp tbpuenid £ wsjuwentp (13-55%,
Uhghtinid’ 40-50%), uwjhinwlnigtp (10-40%, dhohtnid 20-30%), (hujhy-
Ukp (1-13%, dhohtinid 5-10%), ubiiquyht phjtp (0,3-20%), Unfuhp b hwi-
puiyniphp (1-6%) b onip (Uhtsh 8%) [22]: Uju hwpwpbkpwlgnipjniubpp
Jupnn ko nunuin]l] jue]ws poivuljub swgnidhg, woiuphwgpuiljub
nhpphg, tnutiulhg, hanh nkuwhhg, fihuwhg b dnnibph wkuwlibphg,
hush wpmyniupnid unnwgynid Eu Untin- jud puquuswnjuyhtt mkuwlutp
wnwpphp ubtipughtt wpndpyubkpn [21]:

QLpwlopnn Jhtuwwlnhy dwup punjugus £ wynihdptunjutnhg, k-
punjw] $jwynunhnubp (pYtpgtunht, Yedydtpn, hgnpudubtnhl, pnunht
0,25-3% snp pwpny), dhunjuyhtt ppeniubp (Yndthtwppnt, p-Ynudwpht,
hhnpopuhpkugnuppent) b unhjpkuttp [51]: Uju Jhwugnipjnibubpp bywu-
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unid Eu tpw hwjwopuhnuuiwhty, hwjwpnppnpuyhty, hwjudwupbught
b ynipwihnpuwtwluht wqpbkgnipmniuaubpht:. OQwnuthnohtt twb hw-
pniunt Ewihnjuwphubih b hnfjuwphtth wdhttwppniubpny (wpojht, npp
hwdwu gipupeny £, gninuynpws pnpayuyub 1kght, hqnikight, Ju-
1ht), mquun pwpwiplipny (ppnilnng, qyniyng un]th pupdp JEpuljuig-
unn owpwnubpny, put hnd swnuyhtt swnuithnoht), shughgus gunp-
wuppniutpny ((hunjuyht, o-thunkbwht, okuyht, wwdhwnwhtt ghpw-
lonnn), yhrnwdhukpny (B-Yndwkpy, C, E, A npujtiu f-fupnnhiy, D, K thn-
thnjuwjut puwtwlutpny), jupnunhunhgubpny b hwipwiyniptpny (pupdp
K' 3000-5000 uq/ljq, P" 2000-4000 uq/lq, Mg, Ca, Fe, Zn, Mn. htwnph wwp-
plip, huswhuhp ku Cu, Se) [24, 55]: 8unnny ynipkpp (ophtwly Untnnbpuyki-
utip, wnkhhnutp) wonnud o pnipdniph b qquyuljutt hwnnipniubph
Jpu: Upjumphwgpuljut b pniuwljut dwqdwt wnpnipttpp tnyuwybu
wqnnid Eu swnuthngnt phuhwut juquh Jpu: Ujuybu dhobpipusdny-
jmt opowtubpnid (unpJuphw) puquuéwunuyhtt jud Jhwdwnluyht
udnipubipp (Cistus, Sinapis, Castanea sativa) wwpnibwlnid Gt wdkjh own
shughigus Swpuuppniubp (40-58%), uyhwnwlnigubp b dtunjubp b wyv
[39, 53]:

Ghtuwpwbwlub hunympyniutbpp
Zujudwuptuyhtt wqnkgnipenii

Ujtudndp gnigwpbpmd E juyt uykluph hwjudwiupbughtt wjnh-
Ynipjnit qpuunpuljut b qpuipuguuwljut puljnkphwubkph, utbph, h-
poiuttkph U htpdhbipbph phd ghpuquibghiny wjuwinulub thongutpht
phdwngpnitwly snwdubtph nypnid: Fpudnpuijut puunbkphwikpp (oph-
twly Staphylococcus aureus, Streptococcus mutans) phnhwlnip wodwdp
wfkjh qquynil k' whupnhynghjuing hwpniun ppewygunkph sinphpa],
npnip htirynugunid ki dhwgnipjniuubph puthwignidp, dhisptin gpudpw-
guuulub pulpnbphwikpp gnyg b wughu hnhnfuwlwi phiwnpopeoh’
Jupquynpbny wpnwphtt punuiph puthwigk hnipniup [54]:

Utljiphg whiuninudp hbpnmpjudp &upnid t Candida albicans-hi’
uwjuqtgutiny Jhpnykunnipjub qghukph wjnhyugdwt tpuinyputpp, Yhu-
vwpwnuiph dbtwdnpnidp b Juwunid hhdw) junnigdusputpht [16]:

Zujuyhpniuwghtt mqpbkgnipniut nipnus E bl quunh&wynp yh-
pnuutikph nbd ( HSV, gqphw, SARS-CoV-2): CAPE-u wpgbjuthwlynid k gh-
pniuh tkppwthwuignudp, quwndkunudp b NF-xB-h dhounpnwé pnppnpnidp
[41]: COVID-19-h dwdwiwl wltwdndp wjuqtgnpt) £ Jhpoiuwght wqnk-
gnipjniup b ghunlfhtwjhtt thnpnphljutpp juwnwpdws thopdwupynidut-
nnud:
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zujuhbjdhipuyhtt wiwnhynipniup Leishmania-h b Trypanosoma-h
ptd ubpunnid £ wquun nunhljujubph wnwewgnid b vhinnpnunphnidukph
woluwnwiiph ppwjuwnnid [6]:

Ownuthnohtt tnytybu gniguptpnud  ipwbtwjuih hwjudwipkw-
jht wuhynipnit, bhhdtwjuwind  gqpudnpujutt pulunbphwubkph
(Staphylococcus aureus, Bacillus subtilis, Micrococcus luteus), npny gpudpu-
guuwlut snwdubkph (Escherichia coli, Klebsiella pneumoniae) b uuljtpp
ntu (ophhuﬂl‘ Candida spp., Penicillium roqueforti) [19]:

Ownuthnont Epunpuljnubph JEiuwpwtwlut wqpbgnipmniuubpt
punhwinip wndwdp wyth dbnd B, put wjtwdndhp, vujuyt wnwdty
oqnnuljup Eu npubtu ptwjub wwhwénubp, odwnul dhgngutp uttinh
widunuignipjut b Jupulutph Jepwhuljdwt Uty [40]:

Zujwopuhnutitnuhtt wqntgnipeiniu

Ujtudndt nith wpnwhwjnjws huljuwopuhnutnuhtt wqptgnipe-
mi: Uyt Juwuwgbpdnid £ wquun nunhujubpp b pupdpugunid opgqui-
Uhquh tungngkt yuonuwimpmip (SOD, GPx, GSH, fuwnwjwug) Nrf2h
wlunhJugdut vhongny: Ywuquh dke wupnitwlynn wnjhdtunjubpp (rw-
Untinhnubp, CAPE) npudunpnid kb Hkjupnubbp skqnpughitint hunfwp
wquun pumhluiubpp, Jubjubng (huyhnubkph gkpopupnugnudp, uyhunw-
Ynigubinh Juppnuhjugnidp b Yul-h Juuunwdp: In vivo hEnwgnuinipyniu-
ubkpp gnyg bk mmwhu, np opuhnuunhy uppbuhg wpwewgws wnnpuhtitkpp
Jwjugnyiu Juwuwgbpsynud o pupnnud b kphjudubpnod [11, 34]:

Ownuthnohtt iu gnigupkpnid k nidtin hwljwopuhnwtnwjhtt mqnk-
gnipjnil wnihdkunjubph pupdp yupnibwlnipyub (prudnunhnukp, kun-
Jwyht ppniutp) vhongny, npnip Juwuwgbpsnud ki wquun nunhluwubkpp,
uwjuqtgunid jhuyhnubph gbpopuhnugnidp b pupdpugunid tugngtu dtp-
dkuwnutph (SOD, GPX, juwnwjug, GSH) wjunhynipniup: dEpdbunwugdus
Swnuthnohtt gnigupkpnid L wbih wpnnwhwjngws hwljwopuhnuiinnuw-
jht wnhynipinil, pwih np yupnibwnid £ wdbih ks pwbwlnipjudp
dtunjubkp: Uju pnyugunid £ opuhnunhy uppbuhg wnwgwmgus wnnpuptiuk-
ph poiwynp wqpkgnipnibp (wpnyopunip, swip vknwnitp b wyl) w-
owljgkiny punhwinip opuhnuybpwljuquhy hwjuwuwpulonnipyub Jt-
pujutqudwip, tywunbing hujwstpugdul, juppuuyuonuyut b yni-
pwthnjuwbwluyht tpinypubph jupgquynpdwp [31]:

Zujwpnppnpuyhlt wmqnbtgnipniu

Uhtundndp Jupquynpnud E poppnpnidp &boknt wpn-poppnpuhl
ghunlhibpp (TNF-o, IL-6, 1L-1) b $kpukintikpp (COX-2, iNOS) NF-kB,
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MAPK L JAK/STAT &updwt dhongny: CAPE-p wpghjwthwlnid E dwljpn-
bwquitiph wilpnhyugnuip b ghnnlhtiwght thnpnphlutpp: Uppphuh dnnt)-
ubpnid gt wjwqtgunud £ hngbiph wjnnigp b hnpuuywpyh punuuph puy-
puynuip: Y huhjulwt ywiphnyntunhwnh thopdwpynidutpp gnyg b tmwhu
lunkph pnppnpuyhtt wpngbutbph tugnud wjtwdndny (Jugnidutphg ht-
un [62]:

Ouuthnohtt &upmud b pnppnpuyhlt wpngbubbpp tfwqhgkm]
pnppnpuht ghuinhuubph (TNF-o, 1L-1B, IL-6), NO wpuwnpnipiniup, his-
whu twl hhuympnihnuq $hpdkinh whnhyniemiap NF-kB/MAPK ninh-
utiph dhongny: Uju pnyjugunid k wikpghly nbwlghwubkpp, dnpnijugunid
dwlpndwqutph gnpbwnnypp b wowlgmd huntbwjhtt hwjwuwpw-
Yonnipjuup ppnuhjuwlwt pnppnpuhtt yh&wljubipnud [28]:

Zulwpunglbnuyht wqnkgnipymu

Uhtundndp Jupnn b dwljulgh) wuynupnng p53 uwhunwlnigh wy-
nhJugdwl, juuyuquyhtt juuwunubph (3/7/9), Bax/Bcel-2 Unpnijughuwgh b
G2/M-h juutgdwt dhongny: Uju upnid L Ypspwglindh wypnhdbpughw,
hwuwn wnhph, pnpkph, wpnunwnh qupqugnn ninnigpibpp  Kuokng
PI13K/Akt, MAPK L NF-xB ninhutpp [47, 60]: In vivo thnpdkpp gnyg Eu vnw-
{hu ninnigph swjwh Wugmud wpwig opquithquh twnkih potbun]np-
dwl, ply npnud Inpunpniphghtih htnn hudwlgdwt wuwydwbubpnd tju-
wnbjhnpbt poyuwinud Bu Ynnduwulh wqpbgnipnitiubptt opquthquh ypu
[50]:

Ownluthnohtt unytybu gniguptkpnid £ hwljupwungytnuyhtt wqnk-
gmppnibiikp wwnupnngh dwljuljgdwh, ninnigpughtt pohotiiph wpnjhdb-
pughujh £updwt b hwjudninwgkt wjnhynipjut vhongny, npnup fuw-
Jws L yn hdtunjubph b hwjwopuhnhsutiph htwn [59]:

PununUdnnnijjunnnp b wppuwwonwwb wqnkgnipniutbp

Ujtudndp Jupquynpnid £ bwgnghinngp, hwjudwpdhuubph wp-
nunpmpiniip b Th/Th2 huduuwpulopmpmniip dhududubul k-
10y wikpghly nbwlghwkpp: Uju dngnijugunid £ TLR/NF-xB ninhukpp pw-
Jjwuwynpywd huntuthnbnh hudwp [41, 56]: Guppuywownwwihs wgnk-
gnipjul ounphhy wjt WJuqtkgunid k -wdhinhnh Ynunuynidp Ujghwydt-
nh Unpbjubpnud b gnuudhutpghl tbjpnuubph Ynpniunp Muplhtunth
hhquwunmpjut dnpbjubpnid hp Ynnuhg gnigupkpynn hwlwopuhnhs b
hwljupnppnpuyhtt hwnljnipyniuutpny [44]:

Ounuthnohtt pupdpughnid b humbhnbnp ppubnplny hwluw-
1kpghy wgpbkgnipnit b wwonwwinipjnit hunitbwuniyptuhuwyhg [53]:
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Npubu Gyuppuuuonuyuihs wyh pmyughnud E opuhnunpy uppbup, pop-
popnud ubjpnptqhubpughwyh ypngkuubpn [5]:

Y huhyuwywbh Yhpwunnipniip
Jtpptiph poidnud

Ujtudndt wpuqugund b Jkpubyhpbihqughwut, wughnglutqp,
uwjuqtgunid pnppnpnudp b jutjunid uyhubph wowewgnidp: Thwpknhly
hungtipnid wjtwdndh Jhpwenwdp twuqbkgunid £ poppnpuyhtt Eplingpuk-
pp. Ypdwnnid b pniddwb dudwbujuhwnjusp 30-50%-n1 hwdbdwinws
uwinighy judptiph htinn: Ujuwdndph bwbn-dwuthfubpp pupdpuginud Eu
hjntujuspwyhtt puthwgkihnipjniup ppothulwb YEpptpnud [25, 26]:

Ownuthnohtt jupwunid k gputinijughntt hjntugwsph dbwynpnidp,
gnigupbpmd £ hwjudwiupbuyhty, hwjupnppnpujhtt b Jepujubiqunnu-
Jult wgnbkgnipiniuubp [46]:

Unipunhnjuwbwjuyhtt b uhpin-winpuyhtt mqptgnipiniu

Ujtudndp Jupquynpnid £ qpningh ynipwthnfumbiuynipiniup
swpwpuyhtt phwpknh wwpdwbbbpoud” pupdpughbing gulpbwuh pohe-
Ukph htunyhth Wyundudp qquymimpynibp: Ugh ifuqlgind  LDL-
C/TG-u, upnid ppndpnghwntbiph Yninwlnudp, pnyugunid £ opquthqunid
qupgugnn pnppnpuyht kplinypubpp b opuhnuinpy upptup [48]:

Ownuihnohtt tnytwbu Yupquynpnid b qpningh yniputhnow-
twnipniip pupwpuyhl phwpbnmd pupbpudbny poholikph’ hunyhih
uuundwdp qquynitinipinitp, tjuqkgubing qniyngh b jhyhnubph Ynb-
ghtinpughwt b pnyugutiny opuhnwwnhy upptup swpwpuwyhtt nhwpknh
dudwtuly: Ut ifugkginud £ wppub Uy funjbunbphuh pubwlnipniip’
npuwlut wqpknyg uvhpu-winpuyhtt hwdwlwupgh ypu [27]:

Ubudunutignipinib b §nndtwlh wqnbgnipinitibp

Ujtudndt pinhwinip wndwdp wijuwig k, tpp wjtt oqgunuugnps-
Ynud E ghon: @niiwpwijutt hElnwgnunipyniutpp gnyg B wwwghu, np
Ypénnutph Unwnn pupdp pinuswuthbpp skt wpwowgunid (Enw) hinbwtp-
ubp: LD50-p wwwpplp Epunnpujnutinh pwypnid tnwwnwiynid £ 300-4000
Ug/lg pwohty, 90-opyju ppnuhjulut b Lupwppnuhfulwit pugniunuwdp
Ypdnnutph Unwn sh wnwewgunid Ynnluwlh wqnbgnipniukn [2, 23]: Uyk-
1h pupdn pinuwswthtpp upnn b wpwewgit)] dknd bunnpngbimdwb wq-
phgmipnitubp jud wugnnhl Yhuwwphdvhwlwt wbknuwowpdtp, puyg
upwip ponttwynp skt [1]: Uwpgnt hwdwpdbip widuwig pinuswhtpp
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quwhwwnynid &b npytu 70-140 dg/op dbkdwhwuwlubph hwdwp, wpwig
hwnnpyjws wipwpkiywuwn hpwnupdnipniuubph [43]:

Ujtudnuh widunubgnipjutp Jepupkpnn hhdbwljuwt dinwhngnipe-
ittt wpunwphtt oginuugnpénilhg wnwewgus wytpghl ptwljghwtpt tu
(wtipghy Ynunwlunuwghtt pipdunhw), pth tkppht pugnidng dukpp u-
npnn kb wnwewgub] hwdwljupquyhtt Yntnwljunughtt nipdwnhn, phjjhn,
unndwwnhwn, wyhphopuwy tyqbdw, sppniupubph wynnig b wyji: Qquynitw-
gnudp wuydwbwynpjws E wjtwdndh dke dintng tuptpubpny, htsyhuhp
ku Yndpkhtuyht ppyh dLubphjuhtt tuptpp (CAPE), 3-Ukphi-2-pninkih)
Judtwwnp b Yndthtuyhtt ppyh wy) wdwugyuukp [7, 30]: Lpw wwppkp ni-
nhukpny ubpwpynudubpp hwqupby Ei wnwowgunid swup ntwlghw-
ubp, pugujunid ki wbhwbhjwpuhl ntwljghwttpp, vwfjuyy npny suthny
Jupnn ki qupquiiug yubkninn-wkpghl nbwghwubp: 9 huhjulwb thop-
dwpynidutph Jupdwdudljin ogunugnpsudwt nhypnid whpwpkiyuuwn
wqnlignipnittpp hwqunby tu gputgynid [20,21]:

Ownuthnohtt tnyiwbu pughwinip wodwdp hwdwpynd £ wib-
Juultg, bpk wytt swhwynp E oquuuugnpdynid: Npyku utiinuyhtt hwybnud
wjlt nith oquuugnpéudwt tpljup wwwndnipnit b gudp unip pnibwlju-
unipynitt (LD50 >5000 Uq/lq Ypdnnubph dnw) [52]: Uwpnnt hudwp wib-
Juutg phnuswihbpp quwhwuynud Eu 20-40 g/op dkdwhwuwlubph hw-
dwip [39]:

Quuhhg wykh owwn Jhpwenudp Jupnn b hwigkgut] wntunudnp-
uwyhtt juughputph (upnjuwetng, thpywdnipinil, thopnidnipnil), hwg-
Junty bphudught pinhpibph qquuyni wthwntkph dnuwn [32]:

Ownuthnont wkpghl wnhynipjnit wdkih puwpéan b, pub mjtw-
Unuhtip, npny ghyptpnid muwnwtdtny 0,5-7,8% qquynitwgywé wthwwn-
Ukph Unw, hul whwdhjupuply snlyp’ 0,1-1% nhuphpnud:

Ujkpgluutp Eu Swnuithngont uyhwnwlnigubpp, wypndpihutbpp b
huowswdl nhwlnhy pununphsutpp Compositae b Asteraceae puwnwthpuik-
nhg: vuwswdl nbwljnhynipniut wy) Swnjuthngnt, dknph jud utinh htwn
unyuybu nwpwsws k [57]: Yhuhjuwt thopdupynudubpt wpwpk-
tywuwn wqpkgnipniittp hwqunby Eu gpuiigniud [3]:

Cunhwipughtny Jhpmd wpgws gpuljwbmljwi tfjuubpp whnp
t hudnqué kqpuijughty, np whudndp b swnjuthnohtl’ npuybu phwljub
wpununpuitp, Yupnn kb (hik) dhdjubg jpughng dhongubp Yhpunbind
hywtu pdofuljut ypuwlnhuynid wwpptp tphninghwyny hhjwinnip-
miuubph pniddwt, wyhybu b ubinuyhtt uwnpwunnijubpnd hhdudws
twpwlhthjujut b Yjhthjujut htnwgnunipniutbph Jpu: Uluw-
Undt hp hwupniun phthuut juquny (ynhdtunjubp, duynunhnubp, k-
unjuyht ppeniutph tuptputp, CAPE b wpnbuhyht C, mkpykunhnubkpnyg b
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wy ), gniguwptipnud £ hwjudwiupkuyhty, hwjwopuhnwinwyht, hwlwpnnp-
pnpuyjhty, hunttwdnnnijjughnt, hwjunipnigpujhtt b wypdwspuyhti ytppt-
nh pniddwtt hwnlnipnitubp: Ownuihnohtt tnyuybu gnigupbpnid k
wliwunuhl hwnntly puquuphy JEuwpuiulub hunlmpmoibibp dhw-
dudwtiul] nitkbuyny twlb jpugnighs wynunkughw utiinujhtt wewlgnipe-
jat, Ynipwthnjuwbwlnipjut puwbqupnidubph junwjupdwt b hunttw-
jht hudwljwupgh ninpunutkpnud: Gpynt wpnpnijnukp b punipugpydnid B
phthwjut juquh qquih munwinidutpny, npnup yujdwbwynpjus tu
pnruwut dwgnidny, wonmphwgpulju nhppny, tnubwlny, dpuljudw
Ubpnputpnyg b wyjic Ujtwdndp b swnuthnoht niukt pipuybnpl juyt
uyklwup, npnup hhdtwynpnid ki bwppwlhthuut b jhthuju ht-
wnwqnunnipniitbpny, vwjuyt wwhwbeynid L hpwljwbtwgut] htwnwuqu
nuundbwuhpmpmbubp puguhwpnbne ipubg tnp phpuylunply hwwn-
ympmbbtbkpp Yhpunkn hudwp  pdojuljwmb  wpuwlnhluyh  wwppbkp
nnpunikpnid:

Ujuyhuny, qpujutwljut njujutph Jipnisnipniup poyp E nw-
1hu Lqpujuguty, np wjutwdnudh b Swnluthnont dh swpp Jhiuwpwbimjue
huwwnlnipniuutp puguhwjntinig htwnn tputp Jupnn tu dnub) pdojw-
Jwi wpuljnhjw' npyhu hujuuppbuwhl b wywunngkl phnudhong-
ubp, htst k) puws E dtp thnpdwpwpulut nunidbwuhpnipniubph
hhupniu:

Chnniifué E20.03.26

IMpomnoauc (propolis) u myennuas melIbOA (Panis apium), mogaydaemMbie
OT MY€J1, KaK MPUPOIHbIE COeTNHEHNS ¢ IMHPOKHUM TepPaneBTHYECKHM
CIEeKTPOM

O.A. YHausn

W3 HayyHOM ¥ HApOIHOM JMUTEPATyphl U3BECTHO, YTO MUYEIMHBII BOCK — 3TO CMO-
JIICTOE BEIIECTBO PACTUTENBHOIO MPOUCXOXKAECHH S, TPOMU3BOANMOE Muenamu. biaarogaps
CBOUM Pa3HO00pa3HBIM (PapMaKOIOTHUSCKAM CBOWCTBAM OH HCIONB3YETCs Ha MPOTSDKE-
HUM ThICSYENETUI 1 PUMEHSAETCS B TPAAMLMOHHON MEeUIUHE JUIs JI€USHUS Pa3IMYHbIX
MATOJIOTUYECKUX MPOLIECCOB.

Lenp npencraBaeHHOro 0630pa IUTEPaTyphl — 00OOIMTE CYIIECTBYIOIIE UCCIIe-
JIOBaHUS XHMHYECKOTO COCTaBa, OMOIIOrHYECKON aKTUBHOCTH M KITMHIYECKOTO IIPAMEHE-
HUS UEIMHOrO BOCKA M MUYETMHOM NbUTbLbl. Onupasch Ha IIUPOKUH CIEKTP CYIIECTBY-
IOIIAX WCCIIECOBAHUIA, MBI TOMBITANCH TPOAHATIM3UPOBATh U OOOOIMTE aHTHMHUKPOO-
HbIE, aHTHOKCHUJIAaHTHBIE, TIPOTUBOBOCIIAIUTENILHBIE, IPOTUBOPAKOBBIE, PaHO3aKUBILIIO-
M€ 1 UMMYHOMOZYJIMPYIOILME CBOMCTBA MUYEIMHOrO BOCKA M MYETMHOM TNBUIBLIBI, a
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TaKKe reorpadMuecKre pas3Indus, METOIbI MX SKCTPAKIIMK W XapaKTepUCTUKH Oe3omac-
HOCTH.

N3BecTHO Taxke, 4TO MUYENTMHAS MBUTBIA OTIINYASTCSI BRICOKUM COJISpYKaHueM Oell-
KOB, HE3aMEHHMBIX aMHHOKHCJIOT, YTJICBOJIOB, BATAMHHOB, MHHEPAJIOB U TIOJIH()EHOIOB,
peryaupyeT MHOTOYMCIICHHBIC HapyIIeHHs OOMEHa BEIIEeCTB B OpraHW3Me, MOBBIIIAET
AMMYHHUTET U KJIACCU(PHUIMPYETCsS KaK aKTHBHBIA aHTHOKCHJIAHT. [IpuBefeHHbIC BhIIIE
JIAHHBIC YKa3bIBAIOT HA HEOOXOIMMOCTH JIOMOJHHUTENBHBIX HCCIEIOBAHUN IS BBI-
SIBJICHUSI HOBBIX TEPANEBTHYECKUX CBOWCTB, KOTOPbIE MOTJM OBl WCIOJB30BATHCS B
MEJIIIMHCKON TIPAKTHKE.

Propolis (propolis) and Bee Pollen (panis apium) Obtained from Bees as
Natural Compounds with a Broad Therapeutic Spectrum

H.A. Hunanyan

It is known from scientific literature that propolis is a resinous substance obtained
from plants, which is produced by bees. Due to its diverse pharmacological properties, it
has been used for thousands of years and is used in traditional medicine to treat various
pathological processes. The purpose of the presented literature review is to summarize
the existing research on the chemical composition, biological activities and clinical
applications of propolis and bee pollen. Using the wide range of existing research, we
have tried to analyze and generalize the antimicrobial, antioxidant, anti-inflammatory,
anticancer, wound healing and immunomodulatory effects of propolis and bee pollen, as
well as geographical differences, their extraction methods and safety features. It is also
known that bee pollen is distinguished by its high content of proteins, essential amino
acids, carbohydrates, vitamins, minerals and polyphenols, regulating numerous metabolic
disorders in the body, increasing immunity, and being classified as active antioxidants.
The above data make it necessary to conduct additional research to identify their new
therapeutic properties for use in medical practice.
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Introduction

Glioblastomas (GBM) account for about half of all malignant tumors of the
central nervous system (CNS) [10]. These are rapidly-growing infiltrative tumors
that usually reach large sizes by the time of diagnosis. The standard
multidisciplinary treatment of GBM includes maximal safe resection followed by
adjuvant radiotherapy (RT) with concurrent and maintenance temozolomide [12].

During the last decades different RT schedules and dose escalation regimes
were used [4, 5, 8, 13]. According to this data, the established standard target dose
for GBM is 60 Gy, delivered over 6 weeks with 2 Gy per fraction [3].
Radiotherapy volume has also changed during the last decades. Up to the early
1960s the RT volume was the whole brain up to 45-60 Gy [6, 15]. More than 50%
of these patients had grade 3—-4 neurotoxicity and post-radiation changes mainly in
white matter of the brain. In the 1970s, this approach began to be gradually
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modified and a two-phase treatment was proposed. At the 1st phase, the whole
brain was irradiated to 30-46 Gy, and at the 2nd phase the dose was increased by
20-30 Gy as a boost [1, 7].

After implementation of magnetic-resonance imaging (MRI) into clinical
practice and also based on pathological reports this volume was reduced. These
studies have shown that GBM recurrence occurs within 1 to 2 cm of a gadolinium-
enhancing area on T1-weighted MRI images in approximately 77% of cases. In
18% of cases it is located in the ipsilateral hemisphere at a distance of 4 cm and in
4% of cases — in the contralateral hemisphere [11, 14].

Now the RT volume is defined according to pre- and postsurgical MRI
images. GTV is defined as surgical resection cavity plus any residual enhancing
tumor (postcontrast T1 weighted MRI scans). CTV is created by adding 1.5-2.0cm
to GTV [9].

Currently, considering that approximately 80% of all recurrences in GBM
occur in the tumor bed, published studies suggest adding 1 cm to the GTV to define
the CTV [2].

Despite the trend towards reducing the radiation volume, it remains
relatively extensive. Because of this the target can be near to critical normal
structures of the brain (lens, retina, optic nerves, optic chiasma, brainstem,
cochlea).

Purpose

The objective of this study is to evaluate and compare the dose distributions
in target volumes and organs at risk (OARS) between three-dimensional conformal
radiotherapy (3DCRT) and intensity-modulated radiotherapy (IMRT), with the aim
of identifying clinically significant differences.

Materials and Methods
Patients selection

38 patients with diagnosed GBM who received EBRT in our department
were included in this study. Tumor was localized in temporal lobe — 17 patients,
frontal lobe — 6 patients, parietal lobe — 4 patients, occipital lobe — 1 patient,
cerebellum — 2 patients, deep structures — 5 patients and 3 patients had tumors
involving two or more lobes of hemisphere.

Radiotherapy Planning

All patients were immobilized in the supine treatment position with
thermoplastic masks. CT scan was performed with 2mm thickness from the vertex
to the bottom of the third cervical vertebra (C3). MRI using pre- and post-contrast
T1-weighted and T2/FLAIR -weighted images were fused for all patients. The
gross tumor volume (GTV) and clinical tumor volume (CTV) were contoured
according to International Commission on Radiation Units and Measurements
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(ICRU) reports 50, 62, 83 and ESTRO-ACROP guideline “target delineation of
glioblastomas.” [14]. GTV was defined as surgical resection cavity plus any
residual enhancing tumour (postcontrast T1 weighted MRI scans). CTV was
created by adding 1.5-2.0cm to GTV. 3-5 mm was added to CTV for creating
planning target volume (PTV). There were no differences between 3D-CRT and
IMRT for the margin applied. These patients were planned using Varian Eclipse
Planning System version 15.1. Normal brain (Brain-PTV), lenses, retinas, optic
nerves, optic chiasm, cochleae, brainstem and hippocampi were defined as organs
at risk (OARs) and delineated.

The dose limits that defined an acceptable plan included a maximum point
dose (Dmax) of 54.0Gy for optic nerves and the chiasm, 45.0Gy for retina, 55.0Gy
for brainstem (or D1cc less than 59.0Gy), 45.0Gy for cochlea. In cases where it
was possible, we tried to preserve also the hippocampi and lenses as well, but did
not “prioritize” these structures over PTV coverage. Acceptable target coverage
was defined by a D95 (dose received by 95% of the PTV) of at least 95% of the
prescription. Planning was done using dynamic IMRT or 3D-CRT by a linear
accelerator, generating 6 MV photons.

All patients received 60 Gy/2 Gy per fraction (30 fractions).

Results and Discussion

We performed a comparative statistical analysis between the 3DCRT and
IMRT groups across all evaluated parameters.

The dose distribution and dose-volume histograms (DVH) of the PTV and
relevant critical structures were evaluated and compared between the 3D conformal
radiation therapy (3DCRT) and IMRT plans. The median PTV volume was 389.1
cc (range: 121.1 — 616.3 cc). The median treatment volume (TV) was 592.60 cc
(range: 221.7 — 1015.7 cc) for 3DCRT plans and 396.7 cc (range: 133.1 — 752.4 cc)
for IMRT plans (p<0.05). The treated volume (TV) isodose 95% in 3DCRT plans
was 98.55% (range: 96.0 — 104.2%) compared to 96.3% (range: 92.7 — 97.8%) in
IMRT plans (p<0.05). The dose received by 98% of the tissue volume (D98%) was
97.75% (range: 89.1-100%) for 3DCRT plans versus 94.70% (range: 90.4 -
99.6%) for IMRT plans (p<0.05). The homogeneity index (HI) in 3DCRT plans
was 0.08 (range: 0.053-0.161) and 0.06 (range: 0.032 — 0.091) in IMRT plans
(p<0.05). The conformity index (CI) was 1.59 (range: 0.998-1.83) for 3DCRT
plans and 1.04 (range: 0.968-1.517) for IMRT plans (p<0.05). The comparison was
done also for OAR’s (Table).

The median maximum dose (Dmax) for the brainstem was 59.38 Gy (range:
8.359 — 60.85 Gy) in 3DCRT plans and 56.81 Gy (range: 4.365-58.969 Gy) in
IMRT plans. The D1cc for the brainstem in 3DCRT plans was 58.49 Gy (range:
5.375-60.486 Gy) compared to 51.28 Gy (range: 3.452 — 57.109 Gy) in IMRT
plans (p<0.05). The median Dmax for the right retina in 3DCRT plans was 13.6 Gy
(range: 0.752 — 59.192 Gy) and 17.44 Gy (range: 0.956-52.441 Gy) in IMRT
plans.
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Table 1
Summary of comparison of 3DCRT and IMRT plans
3D-CRT IMRT
M(;dla (m?r?—nnglgx) Mean M(;dia Triri]?r?? Mean P-value
max)

Prescribed 60 60 60 60 60 60 N/A
dose
PTV
Volume (cc) 389.1 162116.13_ 384.26 389.1 162116.13_ 384.26 N/A
TV 592.60 %157 7 599.91 396.7 173532'.14' 403.88 p<0.05
g;{) Ais"dose 9855 | 96.0-1042 | 983 96.3 9927'?8' 96.15 p<0.05
D98 (%) 97.75 | 89.1-100 97.12 94.70 9909".16_ 94.64 p<0.05
D2 (%) 104.8 110027'.92' 104.93 100.05 23; 8‘ 100.19 p<0.05
mgg;oge”eity 0.08 0(5915631_ 0.08 0.06 06?03921_ 0.06 p<0.05
%‘(’gmmity 159 | 0998-1.83 | 158 1.04 01'?56187' 1.05 p<0.05
OAR’s
g;ig‘r;zz;g) 2999 | 19.24-411 | 3027 21.24 1316.3612_ 21.78 p<0.05
Brainstem 59.38 86?).5895_ 56.54 56.81 g;ggé 52.43 | Not Significant
Dilcc brainstem | 58.49 Z'(izgé 53.75 51.28 374%9 45.88 p<0.05
Right lens 7.98 o 8.69 653 | 9220 | 757 | Notsignificant
Left lens 7.84 P 7.77 611 | I290° | 667 | NotsSignificant
Right retina 136 o 211 17.44 | 29%0 1 2051 | NotSignificant
Left retina 12.05 é;ggg— 21.38 16.78 g'zgééé 18.96 | Not Significant
5;?\5‘; optic 34.79 éfigl 3421 | 2079 éfggé 26.05 p<0.05
Left optic nerve | 35.90 éfif’m 34.28 19.21 éjgé 24.0 p<0.05
Optic chiasma 58.82 gf 3‘3‘6 51.56 53.46 539'.1‘?7'9 44.38 p<0.05
Right cochlea | 2249 | foos 2692 | 1325 | 0907 | 1758 | Not Significant
Left cochlea 18.1 gég;a 23.39 10.86 g:g‘z‘é 16.84 | Not Significant
Eii[?;];campus 59.00 1g1'?35996' 53.89 57.48 6‘1‘2&3— 4 47.06 | Not Significant
tﬁ)fgocampus 59.55 25829_ 53.60 59.52 46?)?841_ 55.91 | Not Significant

The median Dmax for the left retina was 12.05 Gy (range: 1.188 — 58.309
Gy) for 3DCRT plans and 16.78 Gy (range: 0.821 — 42.326 Gy) for IMRT plans.
The dose to the right optic nerve in 3DCRT plans was 34.79 Gy (range: 1.576 —
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61.191 Gy) and 20.79 Gy (range: 1.206 — 51.403 Gy) in IMRT plans (p<0.05Gy).
The dose to the left optic nerve in 3DCRT plans was 35.90 Gy (range: 1.615 —
61.143 Gy) compared to 19.21 Gy (range: 1.152 — 54.003 Gy) in IMRT plans
(p<0.05Gy). The Dmax for the optic chiasm in 3DCRT plans was 58.82 Gy (range:
4,734 - 61.730 Gy) and 53.46 Gy (range: 3.19 — 59.479 Gy) in IMRT plans
(p<0.05Gy). Normal brain median mean dose (Brain-PTV) was 29.99 Gy (range:
19.24 — 41.1 Gy) in 3D plans and 21.24 Gy (range: 11.31 — 30.62 Gy) in IMRT
plans (p<0.05Gy) (Table).The present study compared the dosimetric parameters of
3DCRT and IMRT in glioblastoma radiotherapy planning, focusing on PTV
coverage, conformity, homogeneity, and sparing of organs at risk (OARs). Our
results demonstrate that while both techniques provided adequate target coverage,
IMRT offered superior conformity and better sparing of critical structures, whereas
3DCRT provided slightly higher homogeneity and marginally higher dose
coverage.

The treated volume and D98% were significantly larger in 3DCRT plans,
indicating more generous coverage of the PTV and surrounding tissues. However,
this came at the expense of a higher irradiated volume of normal brain tissue,
reflected by a significantly higher median mean dose to the brain outside the PTV
(29.99 Gy in 3DCRT vs. 21.24 Gy in IMRT). This finding is consistent with
previous reports that IMRT achieves more conformal dose distributions, reducing
unnecessary radiation to healthy tissue.

The conformity index was markedly improved in IMRT compared with
3DCRT (1.04 vs. 1.59, p<0.05), highlighting IMRT’s ability to restrict high-dose
regions to the target volume. Conversely, 3DCRT demonstrated a slightly better
homogeneity index, suggesting a more uniform dose distribution within the PTV.
This aligns with earlier literature indicating that inverse-planned IMRT, while
more conformal, can sometimes produce minor hot spots within the target volume.

Evaluation of OARs further supports the advantages of IMRT. Critical visual
pathway structures, including the optic nerves and chiasm, received significantly
lower doses with IMRT compared to 3DCRT. The brainstem Dlcc was also
reduced in IMRT plans, underscoring the improved organ sparing achieved by
intensity modulation. Interestingly, the maximum doses to the retina were slightly
higher in IMRT compared to 3DCRT, although these values remained well within
tolerance limits in most cases. These results confirm that IMRT can reduce the risk
of late toxicity, particularly visual and neurocognitive complications, which are
major concerns in glioblastoma patients requiring high-dose focal irradiation.

Taken together, our findings suggest that the trade-off between conformity
and homogeneity must be carefully considered. While 3DCRT may deliver slightly
more uniform PTV coverage, the improved OAR protection and lower dose to
normal brain tissue provided by IMRT are clinically more meaningful in the
context of glioblastoma, where patient prognosis is limited and quality of life
preservation is paramount.
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Conclusion

This dosimetric comparison between 3DCRT and IMRT in glioblastoma
radiotherapy planning demonstrates that IMRT provides superior conformity and
significantly better sparing of critical structures, particularly the optic apparatus,
brainstem, and normal brain tissue. Although 3DCRT achieves slightly higher
homogeneity and marginally greater dose coverage, these advantages are
outweighed by the broader high-dose exposure to surrounding healthy tissue.

Given the balance between target coverage and organ protection, IMRT
appears to be more favorable technique for glioblastoma radiotherapy, offering a
potential reduction in treatment-related toxicity without compromising PTV
coverage. Future studies correlating these dosimetric findings with clinical
outcomes are warranted to further establish the therapeutic benefits of IMRT over
3DCRT in this patient population.

Accepted 13.02.26

JlydyeBasi Tepanus omyxoJieil OCHOBaHHA Yepena B yCJA0BUAX
OrPaHUYCHHBIX PECYPCOB: CPAaBHEHHE IIJIAHUPOBAHUS TPEXMEPHOM
KOH()OPMHOI ¥ HHTEHCHBHO-MOAY/JITHPOBAHHOM JIy4eBOH TepanuH.

OnbIT pa3sBUBAOMINXCH CTPAH
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I'mro6macToMBl COCTABIIIOT MPUOTH3UTEIHFHO IMOJOBUHY BCEX 3JI0KAYECTBEH-
HBIX HOBOOOpa3oBanuit [IHC u 14,2% Bcex omyxoneit LIHC (31m0kayecTBEHHBIX U 100-
POKa4YeCTBEHHBIX). JTO OBICTpOpAcTyIIue HH(HUIBTPATHBHBIC OITYXOJH, KOTOpPBIE
0OBIYHO UMEIOT OONBIINE pa3Mephl HA MOMEHT IIOCTAaHOBKH JTHarxHo3a. B Hacrosiee
BpeMsI CTaHIAPTHBIM METOJIOM JICUCHHUS TIIHOOJIACTOM SIBIISETCS MAaKCHMAalbHAS pe3eK-
IS U ITOCIIEOTEPAlIOHHAS XUMHUOIYUeBasl Tepanusl. 3a MOCIeAHNE NECATUICTHS ObLTH
uccnenoBaHbl 3PQEeKTs pa3THYHBIX 103 OONyYeHHs Ha KOHTPOJb OITYXONH, U OBLIA
KCIOJIb30BAHbI Pa3IMUHbIE TEXHOJIOTUH.

Lenbto AaHHOTO MCCIEIOBAHMS SIBISAETCS OINpENeSIeHUuEe paclperesieHus 03kl
00JTydeHHsI MEXKTy MHUIICHBIO W IPHJICTAIOIIAMH 3A0POBBIMH TKAHSIME MPU HUCIIONB30-
BaHUM PAa3IMYHBIX TEXHOJNOTHH: TpeXMepHOW KOH(POPMHOH Iy4eBOW Tepamuu
(3DCRT) u ny4eBoit Tepanuu ¢ MOAYJIMPOBaHHONW HHTEeHCUBHOCTHIO (IMRT).

B uccnenoBanue ObUIM BKIFOUEHBI 38 MAIMEHTOB, MPOXOIUBIINX JTYYEBYIO Te-
pamnuio 1o noBoJy OmmyxoJiel ocHoBaHUs yepena B nepuof ¢ 2019 o 2022 rr.

PesynpraTe! nokazanm, uro IMRT nemoHCTpHpyeT IBHOE MPEMMYIIECTBO NEPE
3DCRT c TOYKM 3peHus pacnpeaeseHust JO3bl U 3alUThI 310POBBIX TKaHEH.
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st moarBepxkaeHUS TepaneBTryeckoil nons3bl IMRT B 3T0# rpynne nmanues-
TOB HEOOXOAWMBI JajbHEHINE UCCICIOBAHS, CPABHUBAIOIINE dTH JO3UMETPHICCKHE
JTAHHBIE C KIMHUYECKUMH PE3yJIbTaTAMM.
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Introduction

In paroxysmal nocturnal hemoglobinuria (PNH) one or more clones of blood
cells develops from stem cells that have an acquired mutation in the X-
linked PIGA gene [6]. The PIGA gene encodes phosphatidylinositol glycan
complementation class A, an enzyme that catalyses an early and essential step in
glycosylphosphatidylinositol (GPI) anchor synthesis. Thus cells are deficient in all
GPI anchored proteins, including CD55 and CD59 which regulate complement
activation. PNH usually develops in patients with aplastic anemia (AA) and it is
thought that PNH cells have a growth or survival advantage over the AA cells
although the mechanism is not known [3]. PNH cells can be completely deficient in
GPI anchored proteins (Type 11I) or partially deficient due to residual activity of
the PIGA protein (Type II), while PNH Type | cells express GPI-linked proteins
normally.
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Clinically, PNH is characterized by bone marrow failure, thrombosis and
intravascular hemolysis. Recently the use of a complement inhibitor, eculizumab
has greatly improved the quality of life of PNH patients as it causes a dramatic
reduction in the hemolysis and thrombotic episodes, improvement in anemia, with
a stabilization of the hemoglobin levels and reduced transfusion requirements [2].
Eculizumab leads to an increase in the number of circulating red blood cells that
otherwise are subject to complement-mediated hemolysis [1].

Familial Mediterranean fever (FMF) is an autosomal recessive condition
(MIM 249100) that primarily affects populations surrounding the Mediterranean
basin, the disease being restricted essentially to Armenian, Sephardic Jewish,
Turkish, and Arab populations [8]. The frequency of heterozygotes, as deduced
from the prevalence of the disease, is extremely high in those populations, reaching
1:7 among Armenians [7]. This disease is characterized by recurrent episodes of
fever and serosal inflammation manifested by sterile peritonitis, arthritis, and/or
pleurisy, sometimes associated with erysipelas-like erythema. The major
complication of FMF is amyloidosis, mainly renal, which develops over years and
progresses to terminal renal failure [8].

Given the absence of pathognomonic clinical symptoms and of any specific
biochemical abnormality, the diagnosis of FMF is, at present, one of exclusion; it
can be made only retrospectively, and is based entirely on clinical criteria [5]. It is,
however, of prime importance to ascertain this diagnosis, for the following reasons.
First, the symptomatology of FMF may mimic that of other affections—such as
acute peritonitis, appendicitis, cholecystitis, or arthritis—thereby leading to
unnecessary exploratory surgery [8]. Second, an effective therapy is available:
daily and lifelong administration of colchicine not only reduces the frequency and
severity of attacks [4, 9] but also prevents amyloidosis and transplantation for renal
failure [10].

Thrombophilia is any violation of the physiologically equilibrium state of
the hemostasis system, leading to an increased tendency of the body to thrombus
formation. The main clinical manifestations of this condition are deep vein
thrombosis of the lower extremities (DVT) and pulmonary embolism (PE),
characterized by the ability of a thrombus to migrate with the bloodstream and a
high probability of blockage of coronary arteries. The consequences of
thrombophilia are such serious complications as ischemic heart and brain diseases,
including myocardial infarction and stroke, as well as other cardiovascular
diseases. Genetically predetermined thrombophilia is a consequence of genetic
mutations inherited from parents and causing a hereditary predisposition of the
body to the development of thrombosis. It should be noted that hereditary
predisposition is not always, and in some cases throughout life, may not be
complicated by thrombotic manifestations. However, as a result of the "provoking"
action of various "external factors”, the risk of thrombosis in individuals with
hereditary thrombophilia increases significantly. These triggers include pregnancy,
oral contraceptive use, and hormone replacement therapy. According to modern
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concepts, the occurrence of thrombosis requires the interaction of a number of
factors, both hereditary and acquired. It has been shown that the carriage of certain
genetic mutations in the blood coagulation and fibrinolysis system is one of the
unfavorable factors that significantly increase the risk of thrombosis. The
identification of such mutations helps to identify the risk group at an early stage
and make appropriate adjustments to the management of these patients.

Materials and Methods

Peripheral blood from patient was obtained after getting written informed
consent. Blood samples for fluorescent cytometry and electrophoretic analyses
were obtained from EDTA tubes. Flow cytometry studies carried out in two
independent laboratories (one in St. Petersburg and one in Budapest Semmelweis
University) have found a population of GPl-negative cells of about 87% in
granulocytes and about 91% in monocytes. Mononuclear cells isolated from
peripheral blood were investigated. 100.000 hits were collected and investigated
for the markers of the PNH panel: FLAER/CD15/CD45/CD64/CD157.

The implications, if any, of PNH having developed in a heterozygote for a
mutation of the gene MEFV encoding pyrin are not known (I believe this situation
is without precedents).

Genomic DNA was isolated from peripheral leukocytes, by standard
procedures. Different methods were used to screen for MEFV mutations

PCR primers to detect mutations confirming the MEFV genotype were
designed with the Center of Genetics of Armenia.

The MEFV genotype of each affected individual carrying at least two
different mutations was accurately identified by different means, depending on
both the availability of parental DNA samples and the location and nature of the
two MEFV mutations.

When considering the primary diagnostic concept, a family history of a
periodic fever disease was taken into account (the mother suffers from Periodic
fever disease, the diagnosis is confirmed, she constantly takes Colchicine, the child
has a heterozygous mutation V726A of the MEFV gene), as well as an indication
of the possibility of tropical malaria (possible infection in Uganda, 4 children got
sick during the group excursions). During the examination, the diagnosis of malaria
was not confirmed in the laboratory, but the treatment was carried out.

A thrombophilia tests were performed by PCR, all coagulation panel screen
has yielded PT, APTT, D-dimer; protein S,AT Ill; Factor V activity; protein C,
homocysteine.

Testing for genetic mutations (Gen-diagnostics) is based on use of highly
specific PCR technology. The reliability of the results of genetic testing does not
depend on the indicators of other diagnostic tests and on the patient's condition.
Genetic testing can be performed at any stage of patient observation and treatment.
PCR technologies used in the laboratory: PCR with electrophoretic detection, PCR
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with subsequent restriction of amplicons - "RFLP" technology, PCR with
subsequent hybridization - "BioChip" technology, real-time PCR - "Bio-Rad"
technology.

Primary remote consultation according to the history of the child’s parents,
the medical documentation provided and the results of the study of blood samples
delivered to the 3 centers:

School of Medicine department of Haematology and Blood Transfusion
Muhimbili University of Health and Allied Sciences, Tanzania, University of
London, Scientific Research Institute NIl DOG and R. M. Garbachev PSPOGMU
after 1.P. Pavlova.

The purpose of the consultation: to clarify the diagnosis and determine
treatment tactics. The anamnesis is examined in detail and the examinations
performed at previous stages in Uganda and Republic of Armenia.

Case report

Patient S. M. born on 11.11.2004; this 15 year old boy came to the
Hematology Clinic, accompanied by his mother, for a consultation about
management of paroxysmal nocturnal hemoglobinuria (PNH), after extensive
correspondence we had had previously.

He is the second of his parents’ two sons; he was healthy until the age of 12:
a blood count that | saw, carried out in 2011, was entirely normal. In 2017 when
the boy had some abdominal complaint, the endoscopy revealed ‘duodenitis’
inflammation; he was not treated for H pylori, although one test was positive.

In 2019, the boy noted that occasionally his urine was dark, he could recall 5
such cases, lasting from hours to 2-3 days; he could not say whether these episodes
were triggered by something. He also may have had malaria at least once, for
which he was treated. A blood test revealed anemia, and subsequent extensive
investigations led to the diagnosis of PNH.

In the family history, mother has been diagnosed with Familial
Mediterranean Fever (FMF), having bi-allelic MEFV mutations (M694V/V726A);
patient is heterozygous for the V726A allele.

Patient is a well developed young man who appears somewhat pale and a bit
jaundiced, but otherwise well. He reported having had transient dysphagia recently.
There are no peripheral lymph nodes, no peripheral edema. Apart from slightly
inflamed oro-pharynx, systemic review was essentially negative; in particular, 1
could not feel spleen or liver, even in deep inspiration.

From review of previous laboratory results (from various different labs over
the past several months), the Hb has ranged from 7.1 to 9.5 (G/dl); the absolute
reticulocyte count from 92 to 228 (x10%UI); the absolute neutrophil count (ANC)
from 1.0 to 7.4 (x10%I); the platelets from 98 to 155 (x10%1); LDH from 1160 to
2042, bilirubin 19.5 (unconjugated 15.5); creatinine 25.
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A thrombophilia screen has yielded normal PT and APTT; normal D-dimer;
protein S 85%; AT |11 107%; Factor V activity 68%; protein C 59%. A report from
another laboratory shows elevated homocysteine.

Flow cytometry studies carried out in two independent laboratories (one in
St. Petersburg and one in Budapest) have found a population of GPI-negative cells
of about 87% in granulocytes and about 91% in monocytes.

Results of a blood count carried out here (attached) are in keeping with
previous records. The peripheral blood smear showed considerable anisocytosis,
microcytes, poikilocytes, target cells, hypochromic cells: in keeping with high
RDW and low MCHC, this indicates iron deficiency. The total bilirubin was 45
(unconjugated 33); LDH 4500: these data indicate both intravascular and
extravascular hemolysis. A Ham test was positive (++). Bone marrow aspiration
was not done because it has been done previously and reported as adequate (I have
not seen the report yet).

On grounds of all of the above, the diagnosis of PNH must be regarded as
established. | have discussed the diagnosis and several aspects of this condition
with the boy and his mother, particularly with respect to management.

Considering moderate to severe anemia, significant blood transfusion history
and size of the PNH cell population, there is a clear indication for starting the
patient on eculizumab (or on rovelizumab). Unfortunately, this is not available in
either Uganda or Armenia; therefore we had to focus, for the moment, on a
management plan without these agents. In this light, we are listing here
considerations/recommendations.

Since the initial assessment, eculizumab has become available for this
patient and was commenced approximately five months prior to this report,
following consultation with Professor Lucio Luzzatto and with ongoing specialist
follow-up by Dr Wilma Barcellini (Milan). The introduction of eculizumab has
been clinically advantageous, with an overall improvement in disease control
consistent with reduced complement-mediated hemolysis and thrombotic risk.

1. The boy has a reasonably good quality of life and that should continue. He
can live with PNH and he should not feel excessively medicalized. However, PNH
can be a serious disorder; therefore his lifestyle should avoid, as far as possible,
stressful or excessive situations. | got the impression that, fortunately, he is a
sensible person and he will be able to reconcile activity with moderation.

2. The blood results show iron deficiency: this is not unusual in PNH, as
much iron is lost from the body with hemoglobinuria. Patient is already on oral
iron that should be continued (FeSO4 200 mg/day) until the iron deficiency is
corrected. In view of increased demand by the bone marrow, he should also
continue folic acid (5 mg/day).

3. PNH carries a significant risk of venous thrombosis (the risk would be
significantly decreased, though not eliminated, if the patient were on eculizumab).

Fortunately patient gives no history suggestive of any previous episode of
thrombosis: however, he does have a partial deficiency of protein C and an
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elevated serum homocysteine level, both of which may indicate an increased risk
of thrombosis. Therefore, in our view the boy ought to start anticoagulant
prophylaxis. Conventionally this is done by using subcutaneous heparin for a few
days, overlapping with and followed by oral warfarin, aiming for INR to be always
between 2.5 and 3.5. This treatment must be supervised by a physician familiar
with it; and it will require initially weekly INR monitoring; once dose/level are
stable, monthly monitoring may be sufficient. Having consulted with Professor
Lucio Luzzatto (School of Medicine, Department of Haematology and Blood
Transfusion, Muhimbili University of Health and Allied Sciences, Tanzania) and
Professor M Laffan of University of London, with Professor Kulagin A.D.
(PSP6GMU after Acad. I.P. Pavlov on Hematology).

We think one might consider, as an alternative, apixaban (2.5 mg every 12
hours): this has the considerable advantage that INR monitoring is not required. On
the other hand, although this agent is highly efficacious, there is no record, as yet,
on its efficacy in preventing thrombosis in PNH specifically.

4. As long as patient lives in a malaria-endemic area, he should be, on anti-
malarial prophylaxis. Approved alternative regimens are meflogquine, doxycycline,
atovaguone/proguanil. Since each one of these drugs may entail side effects
(including their price), a possible alternative is proguanil (= paludrine) alone, 100
mg/day: this may not give 100% protection, but it is far better than having no
protection at all. Proguanil should be taken every day while in a malaria-endemic
area, and for 14 more days after leaving.

5. Microscopic hemoglobinuria is probably present in patient’s urine all the
time; but when it becomes macroscopic — i.e. obvious to the eye — it is a warning
that hemolysis has increased: a doctor should be informed and a blood count
should be obtained promptly.

6. The implications, if any, of PNH having developed in a heterozygote for a
mutation of the gene MEFV encoding pyrin are not known (I believe this situation
is without precedents). Potentially this combination may be associated with
increased tendency to inflammatory symptoms, and it may explain why in July
2019 patient’s ESR was persistently somewhat elevated. We don’t think there is
any indication for prolonged use of colchicine, but perhaps a short use may be
considered in certain circumstances.

7. We have discussed bone marrow transplantation (BMT). Since
eculizumab has been introduced BMT is used less, but it is still the only curative
therapy for PNH. | would recommend HLA typing on the patient and brother (an
HLA-identical sib donor is still the preferable donor, even though alternatives are
possible).

Results and Discussion

The main diagnosis: Paroxysmal nocturnal hemoglobinuria, classic form
D59.5 (debut 20142, verification on 06.08.2019). Chronic intravascular hemolysis.
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Hemolytic crises. Anemia Il1( with the need for transfusions of red blood cells).
Abdominal syndrome.

The diagnosis of PNH is not doubt, fully documented by the results of the
examinations. Bone marrow failure is not expressed, there are no peripheral criteria
in favor of aplastic anemia. A full examination is planned for the severity of bone
marrow failure.

The patient belongs to a high-risk group for further progression of PNH, the
development of life-threatening thrombotic and progression of organ complications
against the background of uncontrolled intravascular hemolysis. Current clinical
status (the course of active hemolytic PNH with deep anemia and the need for red
blood cell transfusions) according to current International and National
recommendations (2014) requires the appointment of targeted anticomplementary
therapy. The boy’s parents are invited to consider participating in a clinical trial of
ravulizumab (ALXN1210).

According to the results of the examination and dynamic observation against
the background of anticomplementary therapy, therapeutic tactics can be adjusted,
including considering the indications and the possibility of allogeneic
hematopoietic stem cell transplantation. It is planned to carry out HLA-genotyping
of the patient and potential donor KM (sibling).

Recommended:

Observation of a hematologist, consultation of a nephrologist. Careful
monitoring of clinical manifestations of intravascular hemolysis, manifestations of
nephropathy, high clinical alertness in relation to thrombotic complications.

Routine laboratory control: a clinical blood test with reticulocytes, a clinical
analysis of urine, lactate dehydrogenase, bilirubin fractions, creatinine once in 2
weeks.

Control the size of the APG clone once every 6-12 months.

Research (trepan biopsy, bone marrow hematopoiesis myelogram,
cytogenetic study, colony forming ability) in a planned manner. HLA-genotyping
of the patient and potential related donors( brother).

The patient is shown continuous anti-complementary therapy (eculizumab).
An alternative option is therapy with Rovelizumab (ALXN1210) as part of a
clinical study.

Prior to the initiation of anti-complementary therapy, vaccination against
meningococcus with a tetravalent vaccine (Menactra), pneumococcus, and
hemophilic bacillus is indicated.

Folic acid 5 mg/day continuously.

Determination of the concentration of ferritin once every 6 months, with
documentation of deficiency, treatment with iron preparations to control the
intensity of hemolysis.
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Patient consent

Written informed consent was obtained from the patient for publication of
their clinical details.
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ITapokcu3mManbHasi HOYHAsI TeMOTVIOOUHYPHS Y OAPOCTKA C
BapuanToM reia MEFV n ¢pakropamu TpoMO0THYECKOr0 prcKa:
kianHu4ecknii cay4dail ¢ TTII-mogo0HbIM JKM3HEYTPOKAO UM
3MM30/10M M MOCJIEeYIOIIHM 0TBETOM Ha TePAIHIO IKYJIN3yMadoM

E.C. Xauarpsn, JI. Jlynuarro, B. bapuenainau, J.A. ABeTHCSH,
A.C. Crenansun, D.1II. Cansin , A.A. Bockansn, I H. Tamamsan,
AT. I'puropsn, JI.C. Caaksn, A.A. 3axapsn, H.C. Capresin

MbI npeAcTaBiIsieM CIOKHBIN KIMHUYECKUN CIydail mapoOKCU3MalbHON HOYHON
remornoburypun (ITHI'), XapakTepu3yromuiicss coueTaHueM HECKOIBKHX TeMaTONIOTH-
YECKHX M MeHeTHYeCKHX (DaKTOPOB, BKJIHOYAsl T€TEPO3MIOTHBIN BapuaHT reHa MEFV,
JNeQUIUT €CTeCTBEHHBIX AHTUKOATYIISTHTOB, TUIIEPTOMOIIMCTEHHEMHUIO, DITU30] Malls-
puitHOM MH(pEKUMH M aHEeMHYEeCKHH cuHApoM. BeneHue nanueHTa OCYILECTBIISLIIOCH
IIPU YYaCTHH CIIeHaIncToB u3 Apmennn, Poccun, Tan3anun u BenmukoOpuranum.

Jas apMsSHCKOW MEIWIMHCKOM ayAWTOPHH ONWCAHHBIN CIydall IMpENCTaBIsSET
0COOBIN HHTEPEC KaK IEePBOE ACTAIBHO HCCIEIOBAHHOES HAOMIOAEHUE TOJOOHOT0 poja,
MIPECTABICHHOE B HAIIMOHAIBHON HAYYHOMU JINTepaTtype. BmecTe ¢ TeM mins MexayHa-
POAHOTO COOOIIECTBA, YIUTHIBAS 3HAUUTENBHEIN 00hEM myOnukarmii mo [THT, kmode-
BBIM SIBJIIETCS BBIAEICHUE TTOTEHIINAIBHO HOBBIX HAYYHBIX ACIEKTOB IIPEACTABIECHHOT O
HaOJIIOIEHUS.

[TepBbIM 3HAUMMBIM acleKTOM sBisieTcsl pa3BuTue B uioHe 2020 roma >ku3He-
YTPOXKAIOIMIETO COCTOSIHUS, COIPOBOXKIABIIETOCS BBIPAKEHHOH TPOMOOLIUTONCHHUEH
(<5%10°/1) 1 KIMHUYECKON KAPTHHOMW, BBHICOKO IOJO3PHUTEIHLHON Ha TPOMOOTHUECKYIO
tpombonuTonennueckyto myprypy (TTII). Bemenne aToro smm3oma oCymiecTBISLIOCH
npu ygactuu Jlrouno JIymmarro coBMECTHO ¢ KOIDIETaMy W3 YTaH/Bl; MAEHTY OblTa
MPOBENICHA Tepamusl TIIOKOKOPTHKOCTEPOUAaMHU U I1a3MooOMeH. [locnemyronue na-
OopaTopHBIE UCCIEIOBAHUS, BEHIITOMHEHHbIE B MuJIaHe, moaaepkaiy 3ToT quarao3. [1o
UMEIOIIIMCSI CBEICHHUSIM, 3TO MOXKET IPEICTaBIATh COOOH ONUH M3 MEPBBIX OIMCAH-
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Hbix ciayuaeB TTII y nammenta ¢ [THI. Ognako, yd4uThIBas HEMOJHOTY TMArHOCTHYEC-
Koro Habopa (B YaCTHOCTH, OTCYTCTBHE IOJHOW BepU(pUKAIINHK), YKa3aHHBIH SIH30.
cienyer paccMaTpuBath kKak BeposTHBIN TTII wu TTII-iomoOHEBIH cHHAPOM.

BTOpBIM Ba)KHBIM aCEKTOM SIBIISIETCS HAJIMYUE T€TEPO3UTOTHOTO BapHaHTa T'eHa
MEFV. HecmoTpss Ha OTCYTCTBHE KIMHUYECKHUX KPUTEPHEB CEMEHHONW CpPEIN3EMHO-
MOPCKOM JINXOPAJKU, MOBTOPAIOLIUECS SMU30AbI JUXOPaJAKH U MOBbILIEHHE ypoBHs C-
pEaKTUBHOIO Oellka MOT'YT yKa3bIBaTh Ha BO3MOXKHOE MaTO(U3UOJIOTHIECKOE B3aUMO-
nercreue mexay [THI' 1 HOCUTENbCTBOM 3TOM MyTaluu.

Crnemyer Taxke OTMETUTH, YTO TEPAIUs HHIHOMTOPOM KOMILUIEMEHTA JKYIU3Y-
MaboM OblTa HagaTa moj pykoBoacTBoM Jlrouno Jlynmarro u BociuencTBuu BuimbMebl
Bapuennunu (Muian) U cOnpoBOX/1ajiach BbIPaXKEHHBIM KIIMHUYECKUM YIIyULIEHUEM.

Nwpnpuhquuy ghokpughts htungynphimphw nkpwhwuh dnn’
MEFV gkuh wwuppbipulh b ppnupngh nhulh gnpénutikph
hudwlgn pjudp. nhwph Wjwpugpnipmit’ TTP-hi idwh hjulpht
uywrbwugnn npyuqgny b Eynyhgnudwpny wpynitwdbn pniddudp

2.U. vmymnpyub, L. Lnigguunn, 9. Pupskyjhup, EU. Udknhuwl,
U.U. Untthwiyui, 2.C. Unghjui, U.U. Nujuiyub, ¢.U. fudwudjul,
2.%. Qphgnpyut, L.U. Uwhwljjui, U.2. Qujuwpjui, L.U. Uupquyut

Ukpuyugunid tup wwpnpuhquu) ghobpuyhtt hbunginphuniphuygh
(PNH) ljhupljuut nlwp:

Yhypl wnwtdtwinid E hp puquupununnhs b pipuhwnndy §ihuhyuw-
Jul pupwgpny: Uju hudwlgynud t Uhokplhpwényju pnwukljut hhywb-
nuipjutt (MEFV) gkuh Untinwughuyh wnunipjudp, phujut hwjudwlwup-
nhsutph nhphghiny, hhwyphninghunbhutlhwyny, dwjwphugh twhgnyhl
Jupulny b wiukdhuyny: Uju Yihuhjulwt ntwpp yEpwhulyt) b thnpdwunne
dwulugbnbbph Ynnuhg Zwjwunwbh, nuwunwih, Swbquihugh b Ulg-
1huyh:

Zuyjuljub pdojuljutt hwipnipjut hwdwp vw wpweht nhuypl k, np
nunidtwuppyt) E wjuyhuh junpnipjudp, ntunh unyuhul jupd nphuph ubp-
Juyugnuip Jupnn bt hkwwppppnipnit winwgwgul] wnbknujut pdojuljuit
wduwgpnud:

Uhguqquyhtt. wluwgph puptpgnnutph hwdwp PNH-h- JEpupbippug
gqpuljuinipmith wppkt pudulwb pingupdwl E hknbwpup Gupbnp k
npungsdt] httwpwynp unp ghnwljut ninkpdp: Ukp quuwhwndwdp wnlju Eu
wntjuql tplnt bpwbwljuwh ghunwpynud:

2hjwiinh whwdlkgh hudwdwy 2020 p. hmhuht tnugh Unn qupgqu-
gt t Yyuliphll uyuntugnn pupynipmnit wpnuwhwpinyuws ppnupnghnnugb-
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uhuyny (ppnupnghwnutip <5000/UYp): burnwjwgh pdholl ywpndtunp L. Lnigguwn-
nnjh U niquunugh gnpépuljtpubnh dwubwlgmpjudp tyhqnngp poiddby k
ynpuhynunbtpnhpibpny U phpuwlbnhy  wjuquihnpuiuydudp TTP-h
Juufwsdny: zEbnwuqunud Uhjwinud hpujuwbwgdws htunmwgqnunnipniuubph
hhuiwl Jpu vnwugjusd tqpujugnipmiip hwunwnt] £ wju wnnpnonidp:
Utp wbnbynipnibubpny vw PNH niukgnn hhwungh dnn TTP-h wnwght
ujupugpyus nlypl k:

Bnypnpy Juplnp hwiqudwipp MEFV gkuh dntnwughuwjh hwdwligdus
wnluynipniut k OEL hhquinp sniuh pinwuklwb dhobpypusnyju nkunh
(FMF) quuwljut Yihuhjuljut gqunltp, sh pugunynid, np hwdwpwlh nki-
nuyht kywhqnpukpt n1 pupdp CRP-u yuydwtwynpdwsé (huku PNH-h @ MEFV
htwnbpnghgnu Untinwughuyh htwpunp thnjpwqnbgnipiudp:

2020 . hntuhuhtt hhyutnh dnwn wpdwbwgpyty E jjubphtt uyquniugnn
yh&wl Junpp ppndpnghnnykihwyng (<5x10%/L) b TTP-htt plnpny Yihthyw-
Jul wunftpny: Eyhqnyp poiddt) E Ynpinpynuintpnpputpng b plpuglinhy
wyuquuthnjuwbwldwdp, hishg hbwnn wjungb) £ §ihthjujut junibiwugnid:
L wnljw nyjujubpl wewlgnid tu PNH-h dnuhtt TTP-h wpjuwwnwipuyhte
wuinnpnouwip hwdwlgnipynil, npp bwpihnd sh ajwpugpydby, wnnpn-
ohs mbnkjwwinynipniup nhin wdpnnowjut sk lunh wju gpyugp tkpluywug-
Ynud | npyjtiu huduuwut TTP fud TTP-tudwt kyhqnny dhtish wdpnnowuljwt
thwunwpnpuynpdut unwugnidp:

Gunlnp k ok, np Yndykdkunh huthhphghwt Eynihgnudwpny uljuyby
E dknwgph ywwwmpwuwnnidhg Unin hhtig wlhu wnwe wypndtkunp Loighn Lnig-
guwnnnih b htinn gnijunp 9hpdw Fwipstjjhthh (Uhjwt) huljnpnipjudp b ni-
ntygyt) Ewjuhwyn pupbiyuun Yihuhjulwt pupwugpny:
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Introduction

Acrterial hypertension is one of the most significant public health problems
worldwide and a leading risk factor for cardiovascular diseases, stroke, renal
failure, and premature mortality. During the past three decades, the global burden
of hypertension has increased largely with the number of affected people nearly
doubling between 1990 and 2019. This increase has been mainly evident in low-
and middle-income countries, whereas several high-income countries have
achieved relative stabilization or simple reductions in prevalence due to effective
prevention and control strategies [5, 14]. According to the World Health
Organization (WHO), hypertension is defined as a systolic blood pressure of >140
mmHg and/or a diastolic blood pressure of >90 mmHg. Despite the availability of
effective antihypertensive therapies and evidence-based clinical guidelines, blood
pressure control remains not optimal worldwide. Global estimates indicate that
only about half of individuals with hypertension are aware of their condition, fewer
than half receive treatment, and only a small proportion achieve adequate blood
pressure control [5]. The WHO Global Report on Hypertension (2023) highlights
that insufficient screening, poor treatment adherence, and limited access to
healthcare services continue to impede effective hypertension management,
particularly at the primary healthcare level. Considerable regional disparities in
hypertension prevalence, treatment, and control have been documented. Countries
such as Canada, South Korea, Japan, and several Western European nations report
relatively high control rates, whereas many regions in South and Southeast Asia,
Africa, and other low-resource settings face rapidly increasing prevalence and
persistently low control levels [5, 14, 18]. These inequalities can mostly be
attributed to the following: socioeconomic inequalities, inadequate capacity within
the health system, lack of awareness within the general population. This gap has
created a significant burden. Hypertension is a complex condition with multiple
risk factors, which can be both unmodifiable and modifiable. Age, sex, family
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tendencies, and ethnicity are major contributory factors in its causation, whereas
lifestyle factors such as physical inactivity, poor diet rich in sodium, obesity,
smoking, alcohol, stress, and sleeping disorders are major risk factors for
hypertension [4, 6, 15]. Moreover, certain medications and concomitant illnesses
can also impair hypertension control [2, 13, 15]. Apart from the clinical
implications, it is important to note that the socioeconomic implications of
hypertension cannot be overestimated, as it is a contributing factor of lower
working efficiency, disability, early deaths, and high healthcare costs. It is
estimated that the economic burden of hypertension will continue to thrive in the
coming decades, especially in developing countries, given the limited accessibility
of these countries to preventive and treatment services [1, 11]. It is essential to
ensure the effectiveness of the management of this chronic disorder by adopting
not only medications but also monitoring, education, and inter-professional
collaboration. In this respect, the role of pharmacists and pharmacy staff members
cannot be underestimated, particularly in counseling hypertensive patients,
encouraging safe and rational use of drugs, recognizing medication problems, as
well as encouraging patient adherence to treatment. Increased collaboration of
physicians, pharmacists, and patients largely represents a promising direction
towards enhanced control of high blood pressure of higher socioeconomic
implications of this chronic disorder [7, 12, 19]. The aim of this study is to analyze
the knowledge and skills of pharmacy staff in providing appropriate counseling to
hypertensive patients and in preventing the improper use of antihypertensive
medications.

Materials and Methods

General Characteristics of the Study Design

This study employed a quantitative, cross-sectional design to address the
research objectives. Primary data were collected through a questionnaire-based
survey using semi-structured questionnaires. The questionnaire was developed
based on guidelines from the World Health Organization (WHO), the U.S. Centers
for Disease Control and Prevention (CDC), the American Pharmacists Association
(APhA), and the International Pharmaceutical Federation (FIP), considering the
professional characteristics of pharmacy staff and the study objectives [3, 8, 9, 20].
The sample size was calculated using Cochran’s formula, based on 1,096 licensed
pharmacies in Yerevan [17]. Participants were selected according to predefined
inclusion and exclusion criteria.

Research Methods. A quantitative sociological approach was applied using a
semi-structured questionnaire aimed at assessing pharmacy staff knowledge,
practical skills, and professional behavior regarding antihypertensive medications.
The survey included 143 pharmacy employees selected through random, non-
repetitive sampling from pharmacies in Yerevan. Inclusion criteria were current
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employment in a pharmacy, Armenian language proficiency, and permanent
residence in Armenia.

Ethical Considerations. Participants were informed about the study purpose,
voluntary participation, and confidentiality measures. Informed consent was
obtained from all participants, and anonymity was maintained throughout the
study. The study protocol was approved by the Ethics Committee of YSMU.

Statistical Analysis. Data entry and statistical analysis were performed using
SPSS 23.0. Descriptive statistical methods were applied, as well as appropriate
statistical tests to examine relationships between variables. Results were considered
statistically significant at a p-value of less than 0.05 (p < 0.05).

Results and Discussion

A total of 143 pharmacy staff participated in the study, the majority of whom
were pharmacy technicians (46.9%). The mean age of the participants was 29.45 +
9.66 years. According to age distribution, the largest proportion of respondents
belonged to the 18-25 age group (40.56%), followed by those aged 26-30 years
(27.97%) and 31-40 years (20.98%). Older age groups were less represented in the
study sample. Most participants were female (68%), while males accounted for
32% of the respondents. Analysis of educational level showed that nearly half of
the participants had a secondary vocational pharmaceutical education (46.9%).
Regarding professional experience, the majority of respondents had up to 10 years
of work experience in a pharmacy setting. Participants with less than one year of
experience constituted 23.9%, those with 1-5 years of experience accounted for
31.3%, and those with 6-10 years of experience represented 29.9% of the sample.
Approximately 15% of the participants had more than 10 years of professional
experience. In terms of pharmacy type, most respondents were employed in large
pharmacy chains (more than 10 pharmacies), accounting for 57.5% of the sample.
Employees of small pharmacy chains (up to 10 pharmacies) represented 27.6%,
while 14.9% worked in independent pharmacies (Table).

Table
Sociodemographic characteristics of the study participants

. . ) Frequenc Percentage
Sociodemographic variables guency g

(n) (%)

Age (years)

18-25 58 40.56
26-30 40 27.97
31-40 30 20.98
41-50 7 4.90
51-60 6 4.20
>61 2 1.40

Mean + SD 29.45 £ 9.66
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Sex

Female

Male

Education level

Secondary vocational pharmaceutical education
(Pharmacy technician)

Bachelor’s degree in Pharmacy (YSMU)
Bachelor’s degree in Pharmacy (Y SU)
Master’s degree in Pharmacy (YSMU)
Master’s degree in Pharmacy (YSU)
Other

Work experience in a pharmacy

Less than 1 year

1-5 years

6-10 years

11-15 years

More than 15 years

Type of pharmacy

Large pharmacy chain (>10 pharmacies)
Small pharmacy chain (<10 pharmacies)
Independent pharmacy

LXVI No 2

97
46

67

14
34

20

34
45
43
16

82
39
22

2026 97

68
32

46.9

9.8
23.8
4.2
14.0
1.4

23.9
31.3
29.9
11.2
3.7

57.5
27.6
14.9

The majority of survey participants indicated that antihypertensive
medications can be both prescription-only and available without a prescription

(30.6%), reflecting ambiguous knowledge on the topic (Fig. 1).

29.90% 30.60%

Prescription-only  Over-the-counter  Depends on the
medicines (Rx) medicines (OTC) dosage

Can be both
prescription-only
and over-the-
counter

Fig. 1. Pharmacy Employee Perspectives on the Dispensing of Antihypertensive Medicines

When patients approach the pharmacy requesting advice on antihypertensive
medications without a doctor's prescription, the responses of pharmacy staff vary.
The majority of participants (44.8%) provide counseling, assisting with the

selection of the medication and dosage (Fig. 2).
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Dispense the medicine only in exceptional cases,
advising the patient to use it according to a...
Refuse to dispense the medicine and explain the
potential consequences and risks

I 17.90%
IS 26.10%

Dispense any antihypertensive medicine according to
the patient’s request
Provide only general information about
antihypertensive medicines available on the market

N s.20%
I 11.20%

Provide counseling, assisting with medicine selection 44.80%

|
and dosage

Fig. 2. Pharmacy Staff Approaches to Dispensing Antihypertensive Medicines without a
Doctor’s Prescription

In cases where a patient has independently discontinued a prescribed
antihypertensive medication, pharmacy staff applies different approaches. Some
participants (56,7%) recommend resuming the medication at the same dosage

(Fig. 3).

56.7
2 '9'“'\[[]
.40%\
3%
Recommend resuming the  Refer the patient to a Assess the patient’s Suggestan alternative,
medication at the same physician without current condition and more effective
dose providing any additional recommend an antihypertensive medicine.

counseling appropriate medication

Fig. 3. Pharmacy Staff Approaches When Patients Independently Discontinue Prescribed
Antihypertensive Medication

When a patient independently adjusts the dosage of an antihypertensive
medication, the most commonly reported responses are explaining the potential risks
of self-adjusting the dose (38,8%) and advising to continue with the adjusted dosage
if no concerning symptoms are present (29,9%) (Fig. 4).

60.00%
40.00%
20.00%
0.00% S fp—
Recommend continuing Explain the potential risks Recommend returning to Suggestan additional or
with the modified dose if of self-adjusting the dose the original dose without alternative
no concerning symptoms  and refer the patient to a medical consultation antihypertensive medicine
are present physician to control blood pressure

Fig. 4. Pharmacy Staff Responses to Patients Who Independently Adjust the Dosage of
Antihypertensive Medication
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The present study evaluated the knowledge and practices of pharmacy staff
in Armenia regarding antihypertensive medications. A total of 143 pharmacy staff
members participated, predominantly pharmacy technicians (46,9%), with a mean
age of 29,45 + 9.66 years. The majority of respondents were female (68%), and
nearly half had secondary vocational pharmaceutical education (46,9%). Most
participants worked in large pharmacy chains (>10 pharmacies, 57,5%), and their
professional experience varied, with the majority having up to 10 years in the field.
According to the results, there appears to be some ambiguity among pharmacy staff
regarding the prescription status of antihypertensive medications. While all
antihypertensive drugs in Armenia are registered as prescription-only medicines,
30,6% of participants indicated that they could be both prescription-only and over-
the-counter. This finding highlights the need for continued education and
reinforcement of regulatory knowledge among pharmacy personnel. When patients
request antihypertensive medications without a physician's prescription, most
pharmacy staff (44,8%) provide counseling to assist with medication selection and
dosing. Although this demonstrates proactive engagement, it underscores a critical
point: hypertension is a condition primarily managed by physicians, and
pharmacists should focus on ensuring patient safety rather than independently
adjusting therapy. The role of pharmacists should remain supervisory—preventing
inappropriate self-medication, advising adherence to prescribed therapy, and
referring patients to their physician when necessary [16]. The study also revealed
varying approaches when patients had independently discontinued prescribed
antihypertensive therapy. While 56,7% of pharmacy staff recommended resuming
the prescribed medication at the same dose, other responses included referring the
patient to a physician or assessing the patient’s condition. These results indicate
that while many pharmacy employees understand the importance of maintaining
treatment continuity, there is room to standardize interventions, emphasizing the
pharmacist’s role in patient education and referral rather than self-directed
medication changes. Regarding dose adjustments made independently by patients,
the most common responses were explaining the risks of self-adjusting the dose
(38,8%) and, in some cases, allowing continuation if no adverse symptoms were
observed (29,9%). While providing information is valuable, it is essential that
pharmacists prioritize patient safety and adherence to the physician’s prescription.
Independent dose changes in antihypertensive therapy can lead to serious
cardiovascular complications, and pharmacists must consistently reinforce the need
for medical supervision [10].

Conclusion

Overall, these findings highlight that pharmacists and pharmacy technicians
in Armenia are actively involved in patient counseling but also reveal gaps in
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knowledge and practices concerning prescription regulations and the limits of their
professional role. Strengthening education on antihypertensive therapy,
prescription laws, and the pharmacist’s supervisory role could improve patient
safety and adherence to treatment. The results underscore the critical role of the
pharmacist in monitoring therapy rather than independently modifying it, aligning
with best practices in hypertension management.
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Onenka npogeccnoHaNbHON NPAKTHKHU NPOBU30POB NIPH
KOHCYJIbTHPOBAHHUH U OTIYCKE AHTUTMIIEPTEH3MBHBIX JEKAPCTBEHHBIX
CpeacTB

A. b. bapcersn, P. C. Maptupocsn, JI. I'. Hazapsn, M. I'. Cumonsin

AprepuanbHas THIIEPTEH3US SBIBIETCS OJHOH M3 BAYKHEHIIHX IIpodIeM o0mecT-
BEHHOT'O 3PaBOOXPAHCHUS U BBICTYIIAET OCHOBHBIM (DAKTOPOM PHCKA CEPAEIHO-COCY-
JMCTHIX 3200J€BaHUA, WHCYIBTA, OYEYHOW HEIOCTATOYHOCTH M IPEKICBPEMEHHON
cMmepTHOCTH. HecmoTpst Ha 3p(eKTHBHOCTP aHTUTUIIEPTEH3NBHBIX MPEAPaTOB, KOH-
TPONIb apTEPUAIEHOTO IABICHHUS OCTACTCS HEIOCTATOYHBIM, OCOOCHHO B CTpPaHax C
HU3KUM U CPEJHUM YPOBHEM /10X0Ja. B TaHHOM KOHTEKCTE BaXKHYIO POJIb UTPAET KOH-
CYJIbTaTHBHAS ACATEIBHOCTH MIPOBU30POB/ (papMareBTOB.

Lenpro nccnenoBaHus SBISUIACH OLICHKA YPOBHS 3HAHUH M TPO()eCCHOHATBHOTO
MOBEACHUS TPOBU30pOB/ (DapMaleBTOB MpPH OTIIYCKE AHTUTUICPTECH3UBHBIX JIEKap-
CTBEHHBIX CPEJICTB U KOHCYJIbTHUPOBAHUHU MalUMEHTOB. MccaenoBanue ObUIO MPOBEIEHO
C HCIIONIb30BAaHUEM KOJMYECTBEHHOI'O IMOMNEPEUYHOr0 METOAA C MPUMEHEHUEM IONy-
CTPYKTYPHPOBAaHHOW aHKeThl. B wmccnenoBannu npuHsiid ydactue 143 mposusopal
¢dapmareBta. CTaTHCTUYCCKHUIA aHAM3 JAHHBIX IPOBOIMIICS C HCIOIB30BAaHHEM IPO-
rpammbl SPSS 23.0.

Pe3ynbpraThl moka3ajiu, 4To 3HaYUTENbHAS YACTh PECIIOHICHTOB HE UMEET YETKO-
ro MPeJCTaBICHUs O PELENTYPHOM CTaTyce aHTUTHMIIEpTeH3UBHBIX Ipenapatos: 30,6%
YYaCTHUKOB yKa3aju, YTO JaHHbIE IpenapaThl MOI'YT OTIYCKaThCs KaK 110 peLenTy, TakK
u Oe3 pementa. B ciyuasx oOpamieHus 3a KOHCyJbTalueid Oe3 Ha3HAYEHHs Bpaya
44,8% ONpOMICHHBIX OKA3bIBAIOT IIOMOIIs B BBIOOpE Ipemapara M ero JT03UPOBKU, HE
o0iajasi COOTBETCTBYIOIIMMHE ITOJTHOMOYUSAME. B CHTyanusx caMOCTOSTEIBHOrO Ipe-
KpaIlleHus IpreMa Ha3HaYeHHOro mpemnapaTa 56,7% y4acTHHKOB PEKOMEHIYIOT BO300-
HOBUTbH JIEUEHHE B MpexHeW o3upoBke. IIpu camMoCTOATENIBHOM W3MEHEHUH J103bl
yalle BCEro OTMEYAIUCh Pa3biACHEHUS BO3MOXHBIX pUCKOB (38,8%) u pexomenaauus
MPOAOJIKUTD JIEUEHUE B UBMEHEHHOM T03UPOBKE IPU OTCYTCTBUU CUMIITOMOB (29,9%).
Mexny TeM, Tr00bIe H3MEHEHHS B JIEKAPCTBCHHOW TEPAIUH JOJKHBI OCYIIECTBISATHCS
TOJIBKO T1OCJI€ KOHCYJIBTAIL[UH C BPayOM.
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HOJ’Iy‘{eHHHe PE3YIbTAaThl CBUACTCIBCTBYOT O TOM, YTO pa6OTHI/IKI/I aIlTCK aK-
TUBHO BOBJICYHCHBI B IPOLECC KOHCYJIbTUPOBAHUA MALIUCHTOB, OAHAKO COXPAaHAKOTCA
OMpECACIICHHBIC HpO(i)eCCI/IOHaJ'IBHHe npo6em;1, 4YTO IMOAYCPKHUBACT HeO6XO,I[I/IMOCTI) HC-
IpEPBIBHOTO 06pa303aH1/1${ W IIOBBIIICHUA KBaJ'II/I(l)I/IKaLII/II/I C ICJIbIO IMOBLIIICHUSA 6¢e30-
IaCHOCTH IIallMCHTOB U 3(1)(1)6KTI/IBHOCTI/I JICYCHU .

MTinugbnibtph dwubtwughnwulwt gnpstjulpyh quwhwwnnidp

hwjuwhhwybtpuntuqhy nntph wpudwnpdwui b pnphppunynipjuh
gnpoépupugnid

U.R. Pupubnub, (}.U. Uupunhpnuyui, L3 Luqupjul,
U.2. Uhunljut

Qupytpwluyht ghpdugnidp hwbipuyhtt wnnpowwwhnipjut Juplnp
huuighputphg k. wyt uhpu-winpughtt hhwinnipmniuaubph, htunyunh, Ephjuw-
dughtt wipudupupmput b qupudwd dwhwgnipjutt hhdtwljwb nhuljh
qnpénul E: Quuyws hwljwhhwybpunbiqhy nhntph wpnyniu]bnnpyubp wp-
jat uodwt Yhpwhulnudp phnbu dunud E ny pudupup dujuppuljh pu,
huwnljuytu guédp b dhohtt Ejuniniwn niikgnn Epypubtpnid: Uju hwdwnbpu-
unid Juplnp b pinugbntubph b ginugnpsutph pnphppundulju glpp: 2k-
nwugninnipjut tyunwly kp guwhwnb nhnunwb wyhunwljhgubnh ghwnk-
1hputpp b dwutwghnuljut Juppwughdp hwljwhhybpnkuqhy pbntkph wnpw-
dungpdwt b hhwungubph junphppuwnynipjut gnpsplpwugnid: Nrunidawuh-
poippniht hpuljwiugt b puiuluywi, puswdl dipnpupuinipyudp’ h-
uwjunnigjuspuyhtt hwipguowph dhyngny: Uwubwlgh] tu 143 phnuunwuit
wpluwwnwljhgubp, njujutph YEpnusnipniup juwnwpdty t SPSS 23,0 spwg-
nny:

Upmniupubpp gnyg wnytght, np hwupgwsubph qquih dwup hunwy
wuwnkpugnid snith hwjwhhybpunbiuqhy nintph ghinuunnduwihtt jupqu-
Jhdwljh Ypupkpuy. 30,6%-n ok k, np npuip Jupnn Eu mpudwnnpyby his-
whu phinuunnduny, wjiytku b wnwig nhnuunnduh: Unwbg pdolhh tpwbwl-
dwtt junphpnpuwunynipjut ghutint ghyptpnid hupgdwsutph 44,8%-p wewl-
gnud E nbnh b nhquswth piunpmpyubp’ smukiun] hwdwyuwnwupowb (hw-
qnpoipnii: Lowtwlyws ntinh pugnibdwi hupunipnyt qpunupbgdut nbw-
pnd dwubtmfhgubph 56,7%-p hunphnipn £ mwjhu dbpuljul] poidnudp tnygh
phnuswthny: Mnuswthh hiptnipnyu thothnjunipjut gphuypnid wpdwwgqpy by
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Eu nhuljiph puguwnpnipnit (38,8%) L pnidnudp swpniwlkjnt wnwewpl thn-
thnjudws nhqusuthng whnwbpwitbph puguluynippul phypnid (29,9%):
Uhyntin ghnnpujpughtt guijugws thnthnjunipnit whwnp £ hpuwiwgdh
pdolyh htwn putimpynidhg htnn: Upyniupubpp Jiuynid By, np ghnuunwb wy-
huunuhgubptt wjnhynpkt ubpgpuyyus tu nphppuwnynipyut gnpdppw-
gnud, uwljuytt wnju ko dwubtwghnwljwt pugkp, husp uynid b owpnitw-

Jwlwl Yppnippub b JEpuyunpuundul wihpudbsnnipput dwuht' hp-

Jutngutph wiunuwignipjut b pniddwt wpynitwybnnipjut pupdpugdut

tyuwnwulny:

10.
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Self-medication has become an increasingly common practice worldwide,
particularly in the management of minor and self-limiting conditions. Community
pharmacies often serve as the first point of contact within the healthcare system,
where patients seek advice and access to over-the-counter (OTC) medicines. In this
context, pharmacy employees play a pivotal role in promoting the safe and rational
use of medicines by providing appropriate pharmaceutical counselling, identifying
potential warning signs and referring patients to doctor [4].

Diarrhea is among the most frequent conditions for which individuals seek
self-treatment. It may result from a wide range of causes, including infectious and
non-infectious diseases, exposure to toxic substances, neoplasms, stress, and
dietary factors. In an attempt to alleviate symptoms, patients frequently resort to
self-medication, which can lead to numerous cases of irrational medicine use,
inappropriate drug selection, and delayed medical consultation [14].

Community pharmacies therefore represent a key setting in which decisions
regarding the management of diarrhea are made, underscoring their importance
from a public health perspective. Effective management of diarrhea in community
pharmacies requires pharmacy employees to possess adequate professional
knowledge and communication skills. This includes understanding the therapeutic
effects, potential side effects, contraindications, and appropriate methods of use of
antidiarrheal medicines, as well as recognizing clinical situations that necessitate
medical referral to doctor [13, 19]. Through proper counselling pharmacy staff can
help patients make informed decisions, minimize risks associated with self-
medication, and ensure timely access to healthcare services when required.

International guidelines emphasize that pharmacists and pharmacy
technicians should extend their role beyond medicine dispensing and actively
engage in patient education. This involves providing clear information on correct
medicine use, potential adverse effects, drug interactions, and warning signs that
indicate the need for medical evaluation. Nevertheless, evidence from studies
conducted in both developed and developing countries suggests considerable
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variability in the quality and scope of pharmaceutical counselling provided in
community pharmacies [5, 7].

In many settings, pharmacy practice remains largely product-oriented, with
insufficient emphasis on clinical assessment and patient-centered care. The
inappropriate use of antidiarrheal medicines, particularly such agents as loperamide
and adsorbents, have been associated with significant health risks, including
serious adverse effects when used without proper assessment or guidance.
Moreover, limited awareness of danger signs — such as blood in stool, high fever,
signs of dehydration, or prolonged symptoms — may contribute to irrational
medicine use and delays in seeking appropriate medical treatment. Despite the
expanding role of community pharmacies in supporting self-care and public health,
evidence regarding pharmacy employees' knowledge, practices, and counselling
behaviors in the management of diarrhea and other gastrointestinal complaints
remains limited in many countries [1, 3, 17, 18].

A review of studies conducted in different countries highlights the need for
planning, standardizing, delivering and monitoring of diarrhea symptom
management services in developing countries. The use of a standardized approach
to pharmaceutical care will help provide patients with consistent, high-quality,
appropriate pharmaceutical advice. It can reduce variability in the quality of advice
provided by pharmacy staff, improve service efficiency and allow for more
efficient use of available health resources at the primary health care level.

Regardless of professional and occupational standards, pharmacy staff
should lead the effective and safe management of diarrhea symptoms [2, 8].

A better understanding of these aspects is essential for identifying gaps in
pharmaceutical counselling and for developing targeted educational and regulatory
interventions aimed at improving patients’ safety and quality of care.

The aim of the present study was to assess the role of pharmacy employees
in the management of self-treated conditions, with a specific focus on diarrhea, by
evaluating the frequency of consultations, dispensing practices, awareness of
warning signs, and the quality of information provided to consumers in community
pharmacies.

Material and Methods

The object of the study was the results of a sociological survey conducted
among pharmacy employees. Data were collected using a structured questionnaire
method. The questionnaires were developed based on standard World Health
Organization (WHO) questionnaires, the WHO manual on the management of
diarrhea, and international gastroenterology guidelines, with adaptation to the
specifics of pharmacy practice and the pharmaceutical market of the Republic of
Armenia [8, 11, 16, 20].

The study employed a cross-sectional design aimed at assessing
pharmaceutical care provided during diarrhea symptoms. Cross-sectional studies
are widely used in public health and social pharmacy research, as they allow the
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assessment of real-world practices and behaviors of respondents within a defined
period. This design enables the inclusion of a broad range of participants and
ensures an adequate level of data reliability for evaluating current practices and
healthcare service delivery.

The survey was conducted among 284 randomly selected pharmacy
employees working in community pharmacies in the capital city during 2021.

Statistical processing of the collected data was carried out using modern
computer-based methods.

The required number of respondents was calculated using The Survey
System (Version 11,0), taking into consideration the volume of the surveyed, the
first type error is with 5% probability (o = 0,05), the evaluation accuracy is 3% (A
= 3%).

It considered the worst-case scenario - P = 0.5, since the results of similar
studies conducted in Armenia were not found.

N.ZZ . pq

n=
N . d2 + Z2. pq

n— sample size;

N — pharmacies of the Republic of Armenia

Z — probability of the error of the first type (o)

p — estimated proportion

d — tolerated margin of error

1096x 1,96 0.5(1-0.5)

0.05%x1096 + 1.96% 0.5(1-0.5)
n= 284

Taking into account the content and objectives of the survey, the
questionnaires were reviewed and approved by the Ethics Committee of Yerevan
State Medical University. Analysis of additional data related to pharmacy activity
assessment will be presented in subsequent sections.

The results of this study were made by statistical methods that were
universally recognized. The collected data were registered in statistical SPSS
software package (version 23.0).

n —=
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Results and Discussion

The survey was conducted among 284 pharmacy employees of different
ages, qualifications and experiences.

During the study, the most frequently self-treated conditions for which
patients sought advice from pharmacy employees were identified. Gastrointestinal
disorders (diarrhea, constipation, heartburn, flatulence) took second place (30%),
followed by acute upper respiratory tract disorders (35%) (Fig. 1). The next most
common symptoms that were self-treated were also pain syndromes (28%) and
various problems of the nervous system (9%).

The aforementioned data indicate that gastrointestinal disorders, including
diarrhea, are conditions for which pharmacy advice is frequently sought and
relevant from a public health perspective. This finding highlights the need for
pharmaceutical intervention and appropriate counselling.

0,
30% 290
28% o
9%
Pain syndromes Gastrointestinal Acute upper Nervous system
disorders respiratory tract disorders
disorders

Fig. 1. Most frequently self-treated conditions (N = 284)

Although the survey results show that employees dispense a large number of
diarrhea medications daily, our research findings show that most consumers do not
receive adequate pharmaceutical care when experiencing diarrhea symptoms.

When asked “which symptoms or danger signs of diarrhea should prompt
you to refer to a doctor?”, pharmacy employees most frequently indicate blood in
stool (29,2%) (Table). A small proportion of employees selected high fever
(22,9%), nausea (7%), signs of dehydration (13,4%), diarrhea lasting more than 48
hours (17,6%), and general distress related to diarrhea (20,4%). This was a
multiple-choice question, and participants were allowed to select more than one
option. Overall, the distribution of responses indicates gaps in the comprehensive
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recognition of all clinically important warning signs of diarrhea among pharmacy
employees. Increasing awareness of diarrhea symptoms among pharmacy staff may
contribute to better differentiation of diarrhea types and more rational treatment.

Table

Assessment of pharmacy employees’ knowledge of warning signs of diarrhea

(N =284)

Warning signs Frequency (%) ||Participants (n)

Presence of blood in stool 29.2% 83
‘ High fever H 22.9% H 65 ‘
‘ Nausea H 7.0% H 20 ‘
‘ Signs of dehydration H 13.4% H 38 ‘
‘ Diarrhea lasting more than 48 hours H 17.6% H 50 ‘
‘ General severe condition associated with diarrhea H 20.4% H 58 ‘

Note: Multiple responses were allowed; therefore, percentage may exceed

100%.

Forty-two percent of pharmacy employees assured that regardless of whether
they dispense drugs for the treatment of diarrhea or the consumer independently
request the medicine, they inform consumers about the procedure for using the
given drug. However, 39% of employees admitted that they do not provide such
information to the consumer at all, and 19% sometimes provide it (Fig. 2).

Sometimes
19%

Fig. 2. Informing the consumer about the procedure for using medicines by a pharmacy

employee (N=284)
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It is a cause for concern that only a limited proportion of pharmacy staff
warn patients about the possible side effects of medications prior to dispensing
them. Specifically, 22% of respondents reported routinely providing such
warnings, while 31% indicated that they inform patients only sometimes, and 52%
reported that they do not provide any warning at all (Fig. 3). According to the
World Health Organization, insufficient counselling on medication use and safety
is considered a risk factor associated with inappropriate medicine use.

One of the most frequently dispensed medications by pharmacy staff for
diarrhea was loperamide. This active ingredient is associated with several potential
side effects, including abdominal pain, flatulence, urinary tract disturbances,
constipation, drowsiness, dizziness, vomiting, and dry mouth. Moreover, most
sources emphasize that loperamide should be used with caution in patients with
cardiovascular conditions, as overdose may lead to serious cardiac complications
[12].

Similarly, branded generic medicines containing diosmectite, commonly
used in the management of diarrhea, have been reported to cause adverse effects
such as constipation, vomiting, skin itching, urticaria, angioedema, and
hypersensitivity reactions during treatment. Adverse effects have also been
documented for other medications used in the treatment of diarrhea. These findings
suggest that a substantial proportion of patients may use antidiarrheal medications
without adequate awareness of their potential risks, which may contribute to
inappropriate use and subsequent health complications.

Comparable results have been reported in several developing countries,
where the role of the pharmacist is often limited to the traditional function of
medicine dispensing, with less emphasis on the provision of pharmaceutical
counselling and public health services [10]. Studies conducted in Germany and
Qatar have similarly identified insufficient counselling regarding medication side
effects, for example, research from Germany indicated that while basic information
on dosage is commonly provided, counselling on potential adverse effects is
frequently lacking. In contrast, in countries such as Australia, pharmacists are
regarded as highly accessible healthcare professionals who actively provide
pharmaceutical advice and primary healthcare services, particularly in the
management of minor illnesses [6, 9, 15].
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Fig. 3. Informing consumers about drug side effects by a pharmacy employee (N=284)

The relationship between educational qualification and provision of
information on drug side effects was also studied (Fig. 4). Comparatively,
pharmacists were more likely to inform patients about drug use rules and side effects.
In particular, 66% of pharmacists informed consumers about drug side effects, while
among pharmacists this indicator was 22%, and among students it was 23%.

The results obtained are statistically significant (P<0.05) and emphasize that
higher education of pharmacists plays an important role in improving the quality of
pharmaceutical consultation, which contributes to safer and more effective drug
treatment of patients.

HMYes ENo MWSometimes

70% 66%
60°?
50% 45% a7%
40%
30%
21%

o 13%
10%

0%

Pharmacist Pharmacy technician Student
P<0.05

Fig. 4. Reporting of drug side effects depends on the qualifications of pharmacy employees
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Appropriate measures should be implemented to improve the quality and the
extend of information provided to consumers during self-medication, thereby
enabling them to more accurately assess the potential benefits and risks associated
with medication use. The pharmacist's role extends beyond the provision of the
appropriate medicine and includes delivering clear and accurate information on the
method of administration, possible drug interactions, indications, contraindications,
and potential side effects. According to the experience of European countries, the
provision of pharmaceutical counselling is regarded as a key factor in building trust
between consumers and pharmacy employees. The research findings suggests the
need to develop pharmaceutical care algorithms to support pharmacy employees
during patient consultations.

Accepted 13.02.26

Benenue nuapen B 00111eCTBEHHBIX allTEKAX: 3HAHUS U
KOHCYJIbTATHBHAA IPAKTHKA

JLI'. Hazapsn, A.Bb. bapcersin, M.X. CumoHnsiH

B mocnenHue roapl caMojieu€HHE IMOJNYYMIIO ILIMPOKOE PAcCIpOCTPaHEHHE BO
BcéM Mupe. B 3TOM KOHTEKCTe OOIIECTBEHHBIE allTeKH YacTO BBICTYIIAIOT B Ka4eCTBE
MEPBOro JOCTYITHOTO 3BEHA CHCTEMBI 3JIPaBOOXPAHEHUS, Kyla MOTpeOuTeny odpaia-
FOTCSI K alIT€YHBIM PaOOTHHUKAM 32 KOHCYJIbTAI[Mel U I MproOpeTeHus Oe3penenTyp-
HBIX JICKAPCTBEHHBIX CPENICTB. PONb anTeYHBIX paOOTHIUKOB MMEET KIFOUEBOE 3HAUCHHUE
B 00ECIIEYCHUN PAMOHATILHOTO M 0€30MaCHOTO HCIIONIB30BAHUS JICKAPCTBEHHBIX CPEIICTB
MOCPEACTBOM Ha IeXkKamero (HapMaIeBTHYeCKOr0 KOHCYJIBTHPOBAHHS, BBISIBICHUS
OITACHBIX CHMITTOMOB H, TIPH HEOOXOIMMOCTH, HATIPABIICHNUS TAllEHTA K Bpady.

Lenpro HACTOSIIETO HCCIIEAOBAHMS ObLIA OI[EHKA POJIM alTEYHBIX pAaOOTHUKOB B
VIIPaBICHHH COCTOSHUSIMH, ITOUICKANIMMH CAMOJICYCHUIO, C OCOOBIM aKIIEHTOM Ha
cumIToM muaped. B onpoce mpuHsun ydactue 284 ciydaiiHO 0TOOpaHHBIX COTPYIHU-
Ka oOmecTBeHHBIX anTek ropoxa EpeBana B Teuenme 2021 roma. COop maHHBIX OCy-
LIECTBIISIICA C UCIIOB30BaHUEM CTPYKTYPUPOBAHHBIX aHKET.

Pe3ynbraThl HcclieoBaHUS IOKa3ald, YTO CPEAM CaMOCTOSITEIbHO JIEYMMBIX
mpo0ieM 340POBbS BEAYIIUE MMO3HMIMU 3aHUMAIOT JKEIYIOYHO-KUIIECYHBIE PACCTPOIi-
CTBa, BKITIOYAs IUAPEIO, U AlITEYHBIC pAaOOTHUKH €KETHEBHO OTITYCKAIOT 3HAYUTEIBHOE
KOJIMYECTBO JIEKAPCTBEHHBIX CPEACTB Ul JIeUeHUs auaped. B udacTHocTH, He Bce
COTPYIHHUKH B TOJHOW Mepe MH(POPMHUPYIOT HMOTpeOUTENel O MpaBmiiaX MPUMEHEHHS
JIEKapCTB, BOBMOXKHBIX MOOOYHBIX 3(pdekTax U MOKa3aHUsIX s OOpaIeHHs K Bpady.
3Ha4YHTEeNbHASI YaCTh ATEYHBIX paOOTHUKOB HE PACIO3HAET BCE KIIMHUYECKH BaXKHEIC
TPEBOXKHBIE MIPU3HAKA JUAPECH, TAKUE KaK 00C3BOKHMBAHUE, JUTHTEIFHOE TEUCHHUE IHa-
peu UJIM BBICOKas TeMIIepaTypa.

[NonydeHHbIe pe3ynbTaThl CBHIACTENHCTBYIOT O HEOOXOAMMOCTH HEIMPEPHIBHOTO
PO EeCCHOHATPHOr0 OOYUEHHSI alnTeuHBIX PaOOTHUKOB, BHEAPEHUS CTaHIAPTU3UPO-
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BaHHBIX ITOAXOA0B K (bapMaLIeBTH'—IeCKOﬁ IMOMOIIKU W UCIOJIb30BaAHHA KOHCYJIbTAlIMOH-
HBIX aJITOPUTMOB.

Onpnidnipju junwyupnidp hwdwyipughtt nphnuunubpnid.
ghwnbihpubp b junphpuinjuljut wpwljnhlw

L.Q. Lmqupui, U.L. Pupubnui, U.2. Uhdniyu

dtpohtt mwuphutnht htptwpnidnidp juyt mwpwsnid £ uinwgk] wdpnne
wpjuwphnid: Uju hudwnbpunnid hudwjupuyjhtt ghinuntbpp hwdwj wnnn-
omyuwhwljut hwdwlupgh wnwehtt nhutjh onulu L, npnkn uywnnnubpp
nhunid kb phnunwt wohiwnwhgbphtl' unphpyunmpub b wnwbg nb-
nuundup pbntph dknpphpdwit btywwnwlny: Tenuunut wrwnwlhgukph
ntpp Yuplunp k ghntph nwghntiuwg b widunwbg oginugnpsdwt wyyuwhnydwi
gnpénid wuwnpwd nhnugnpswljwi unphpyunynipyul, Juwiqufnp wh-
nwibpwbbph pugwhuwyndwt b wthpwdbynnipjut nEypnid pdolh Unwn nin-
nnpnuwt vhgngny:

Unyu htmwgnunipjut tyyunulj bp guwhwnt] ghinunwt wpuwnw-
Yhgutph ntpp huptwpnidynn Jhdwljutiph junwupdw dke™ YEunpnuwbw-
1ny hwnljuy bu thnpjnidnipjut whitnwithoh Ypu

Zupgdwip dwubtuygl] tu Bplwt punuph hwdwjipughtt pinuunik-
nnud wohiunnn 284 wuwnmwhwljwinpkt phnpjuws pinunut wopwnwlhg-
utp” 2021 pdwluih pupwgpnid: SYwjukpp hwjupwgpdty b jurnigdws-
puyhlt hwpguptpphlutph dhgngny:

ZEknwgnunipjut wpnnitiputpp gnyg wykght, np huptnipny pnidyng
umnqg\uﬂlulh huighpubph swppnid wnbunwiudnpuughtt pwbqupnidutpn, wyy
pynid thnopnisnipinitip, qpunbgunud b wnwguwnwip nhppkp, b phnuunwub
wpjuwnuwljhgubpt wdktopyu nhdhuny Uké pwbwlynipjudp nbnkp Eu wnpw-
dwunpnid thnpjnisnipjut nhwypnid: Uwubwynpuybu ns pojnp wphuwnwljhg-
utipt ku (hwpdtp wnbntjugunid vywennubphtt nintph Yhpuedwt jupgh,
htiwpunp Ynnduwlh wqpbgnipmnitiubph b pdolhtt nhubnt gnignidubkph yk-
pupbpuy: Yqunwb wpuwnwljhgubph qquh dwup sh dwbwynid thopnt-
Snipjult pnjnp Yhuhjuwybku Yuplnp Juuuiquynp wpinwbpwbkpn, htisuh-
uhp kb opuqpiuut wpwuikpp, Epupunb thopinisnipiniup ud pupdn obp-
Unipjniup:

Uunwugws wpmynibupubpp hwunnd Bu ghnunut wywwnwlhgubkph
oupnitwljulwub Yppnipjut, phnugnpswljut hnqusnipyut unwinupunug-
Jws Uninbgnidutph b junphppunduljut wgnphpdubph tkpppdwt wihpw-
dhownnipiniup:
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Uunndwwnnjnghuljui Yihuthjuutpnid spowlju vhowduynh
dwlbkptutitph b wkpngnjukph nkpp pdoiujuta
dhowdwnnpjniuibpny yuydwbwynpjuws Jupuljutph
thnjuwugdwt ke

2.U. Pupujut?, L. U Twhpudwiyui!, S.N. Nignigyui’?

Yepliwih U. ZEpugnt wijwl whwnwljul pdoljulpul hwdwyuwpul
0025, Epluul, Ynpynilih h., 2
222 UL «<hyjwimnipnibbbpp JEpwhuluwl b jubiupgbjdwib
wqquyhl jEwnpniy MNUY
0025, Eplwly, ZEpwgh th., 12

FPubuyh punbp. pdojujutt  dhpwdnnipmitubpny wuydwbwdnpdws  Jupu,
opowju UhowJuyph dwljbpbutitp, vnndwnninghujut Yihthlu,
nuwnwljunuyghtt hnppwbigdw dbjuwthq, punupynwd, dnptph hh-
ghtuw, Staphylococcus aureus, Enterococcus spp., hwjuphnwnhljulju-
niunipnil

Pdojujutt vhowdwnnipniuubpn wuwydwbwynpws Jupulutph
(RUMNY) thnfjumbgdwt by tpwbwluwih nhp niukt opowlju dhowduyph
dwjiptutibpp, npnup Jupnn kb swowygt) npytu Uhpnopquthquutph tp-
Jupududjtn yuhywidwb b hnjuwtigdwut gnpént [23-25]): Unindwwnn-
nghwljwt Yhuhjwibkpnid wyu pbinhpt weub piggdyws b yuyliubw-
Ynpyus wkpngnjubph wnwewgdwdp b Yntnnwljunughtt dwjkptutph pw-
nupydudp [4, 17, 19]:

Zudwdwgt Yihupjulwl  nundbwuhpmpmitiiph RUNI-Ukpp
Jud ukphhywinuiunguyhtt Jupulubpp (LZ9) Juuyws Eu pdojuljut dh-
owlnnipnititpnh htn b hhywigugnipyjut nt dwhwgnipjutt Juplnp
wuwwndwn ku (1, 21]:

Jupuwlh qupgqugdwt hhdtwlwb gnpénttpp tkpwend Eu hudw-
qhy pdojujutt vhowdwnnipinitukp, huntinuniyptuhy Jhdwlukp, opow-
Jw dhpwuyph punupynud [21, 23]: Uju hwdwwntpunnid spowlju vhou-
Juyph dwljtpbuttpp nhnnwplynud &b npybu uplnp Eyninghwljut ygu-
hbuwn [23, 24]:

Cpowljw Uhgunjuyph dwljtptubitph Jpw dhpnopquithquikph k-
untwlnipniip hwuwndt) E uh supp ntunidtwuhpnipiniuitipnyg (Ujnio-
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nty, UikYy) [10, 24]: Zwunwwnyt) k, np npny punbphwitp jupnng bu ywh-
wuiybk] wyumunhyh ypu dhish dh pwtth op, hull dbnwnulijut dwljkptu-
Ukph Ypw bplup dudwiwy [24]: Upu dwljpkutbpp nuninud bo «podhin-
ubp», npnup dwubwygnid Eu Jupuljh thnjowbgdwt onpught (9, 25]:

Zhdtww hnpwigdwt dkjuwthqup §ntnwlunuwghtt k [9, 25]: On-
huwbiguwl onpwh thupugpymd t htnbyjuy Yhpy dwlbpbu — dkop —
pnidwnnt — unp dwljbipbu: fugh §nnuljunuyhtt hnjowbgdwt dkjuwtihg-
Uhg, uplnp pbp niukt wkpngnjutpp, npntp wnwewtnid ku pdoljuljute
dvhowdinnipniuibph dudwbwl b tunnid kb oppwlju vhowduyph Jpu [4,
22]:

Punupynudp sh vwhdwbtwhwlynd dhuytt dhpwdnnipyut wudh-
owljwh nwpwspny, wy) pingplnud t udpnne dhowuypp” tkpunyuy unn-
dwwnn)nghwljutt wpnnp, gnpshpubpp, judwbpp b wohtuwnwipuhtt dwly k-
plutbkpp:

ZEnmwugnunmipniibpnud gnyg k wpdb), np unndwnninghwlju vh-
owlnnipniuutnh pupwgpnid onh puljinkphw) Ynughtunnpughwt Jupny
hwulik) Uhlisk 655 CFU/plate’ 30 pnugth plipugpmid, huly onnud dhish 618
CFU/m?3 unyu dudwiwwhwndusénid [26]: Fugh wyy, punupynudp wyuwh-
wuwiyby k tnyuhul hhywunhg 1,5 dkwnp hknwynpnipjut Jpw, hulj wnw-
Jhugnyu punuplnudp hujntwptpyt) £ hhjuwunh §pspudunuljh hwwn-
Juénid b wpnnh opowju dwjtkpbkuttph ypw [26]:

ZEnwgnuumipjut opowtwjutpnid (Wjup 1) ppwlwbwgyt] £ unn-
dwwnn)nghwjutt wkpngnjubph wowowgdwt htnn juuwws dhypnpuyhte
puqupuut  hudwhp qghwhwnmd Gyl nibbbugny  Jepnusky
nputg nupwdwjut pupjunudp b tkpppnudp Yhuhjulwt dhowduyph
punupluwi gnpdppugnid: Nputu wkpngnjyuyhtt dfwutthfubph wnpmnip”
phunwuplyl) o vnndunninghwjut vhowdwnnipniuukpp, npnup ninklg-
Ynud ki wkpngnjubph ghubpugdwdp b wupnmitwnd Eu hhwunh Yhu-
uwpwbwlwt hinnilutp, hyytu twb opowlju vhowuyph pununphsutn:

Uhypnpuyhtt pindwdnipjutt pwbtwlujut b npululjub puni-
pugpuiui tyuinulny Yhpum]t) E jngunpughtt dkpnn oquiwgnpsting
nupphbp ubtinuyht thoun]uypbp wupmbwlynn Mknphh puubkp wpmnibw-
jhtt wqup whpnp dhypnopquithquikph hundwp, wpnibughtt wqup w-
twbpnp dhipndinpuyh hwdwp, hsybu bk R2A dhowduyp, npp twpuw-
nbkujws E qpuinun wénn b opuyhtt puljnbkphwutph Ynyunhjugdut hw-
dwp: Luntpwpnidt hpujubwgyl) E unwinupunugdus jEntpnid, npnup
wpunugnimd ki wkpngnih wnpmiphg wuappkp hkpwdnpoipyniubbp’ hp-
Juinh Ypspwduiunulh sppwtinid (Ununnwynpuytu 30 ud), unnndwwnnn-
qhulyul gnpshplkph gnunnud, htsyyku tul huljhs Yhnnod' 150 ud hknun-

poipjutt ypu: Pwugh wyny, hpuwbwgdl] £ oonh wlwnpy tdniownnid
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BioSampler wkpngnjuyhtt tdnipwrehsh dhongny, nptt wyywhnynid L onwyjhte
Uhowyuyyphg YEuuntiwl Uhipnopquthquutnh hwyjntwptpnudnp [26]:

J
# unauml{whr\wur;\
| anoh
& e
| 000
N

Lbghln’

Upynibwgh wawph phptn (wbwbpng) @
Unyriaughls wqurh phetn (utpe) @
R2A phptn ®

000

.

depwhulpy )
(150 ug)

UY. 1. Upypnpuyhl punupiuwl hudughp gliuhuwninnid

Uunwugdwé wpmynitpubpp gnyg tu wdl) dhjpnpuyhtt punupluui
nwpwswlut wpnwhwjnjus wthwdwubpnipnit. wnwybkjugnyt wp-
dtputipp qpugyt) Eu wkpngnih wypniphtt wtdhpwljuwt hwphwbnipjudp,
uwuytt Uhhpnopquthquutph dbkdwpwtwl wnluynipnit wpdwwugpybtyp
E twl qquih hinwnpnipjut ypw, tkpunyw) gnpshputph gninht b Yuph-
utnh htnwynp hwndwsutpp: Uju wdjujikpp Jiuynud B wkpngnjuyht
dwuthlubph nupwsdwt jupnnnmipjut dwuhtt qquh hknwynpnipinii-
Ukph Jpu ppuig htnwqu Gunbgludp wuppbp dwhbpbubbph Jpu b
Juynit Uhypnpuyhtt nkqbpyniwmpubph dbwynpdwdp:

ZEnmwugnunmipjut wpyniupubpp hwunwnnid By, np uinndwnnn-
ghwlwt wkpngnjutpp dhypnopquthquutph thnpwmbgdwt tywbwlwih
qnpént kb Yihuhhulwh wpulnhjuynd wyuhndbny husybu onquyhb
dvhowjuyph, wytytu b dwbpkubkph tpipnppuyghtt pugupynud, hst bw-
Jut wpwbtwlnmpnit nith tkphhywinuinguhtt yupulutph hudwdw-
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puuwpwinipyut mkuwlyniihg b hhdtwynpnid £ qupuljh huljnnnipjut
Uhongunnidutph punnugdw wthpwdtonnipiniup [26]:

Lpwgnighs hbnmwgnunipjnittipp hwunwwnnd i, np unndunnn-
ghwljwt gnpshputiph ogurnuugnpénidp qquhnptt Ukswgunid E onh dhljpn-
puyhtt Swpwpkntujwsdnipiniup: Zknwgnunipnibitiphg dbynid wqupqyty
E np puquyhtt dwjupguyp juqunid k dnwn 1,45 CFU/L, hull inipphtiughte
qnpdhph oquuugnpénudhg hwnn wyi pupdpuinid t dhish 7,38 CFU/L ni-
tktwny Jhdwwugpnpkt tpwtwluh wg (p<0,01) [15]): Uwm gnyg L mmwhu
niqnuljh juy vnndwunnnghwjut dhowdwnnipniuubph b wkpngnjuyht
paunupiuui dholi, npp hknnwquynid tunnnid | dwljbpkubph Jpue

Onpdwpupuljui wdjujukpp Staphylococcus aureus-h Yhpwndwdp
wywgnigh] kb, np dwjipbuwghtt punupyniudt wdbjh hwqunty E huyn-
twpkpynud, vwjuytt wdpnponipjudp sh pugunynid: Ukl htunwgnuinipe-
Jwb dudwbwl ngpuljut wpnyniip k qpuiiigyt) 120 dwlbpbuwght tdnuptk-
phg Upwygt 1-nwd, hul] hpdtwljwh nupusdwb ninht knby Eoguyht’ wkpn-
qnquyht [5]: Uhwdwdwbwl gnyg k wipdty, np pinphtpuhnhth hpunnidp
ujuqtgunid E pujuintiphw) swipuwptkngwénipnip [5]:

Udtih Jun huynuwpkpdty B np unndunninghwujut dwlkptuttpp
Jupnn &b qquyhnpbt punuplty Yihuhjuljut wnpjmpeub pipwg-
pnid: Uhoht pwlubtphw) swupwpkntjwsnipniup juqul) E dnwn 970
CFU/m?/dwud wjinhy wojuwwnwuph dudwbwl b qquihnpkt tduql) k dh-
swlnnipnitubnh pugujunipyut wuydwutbpnud [3]: ZEnmwgnunipjut
pupwugpnid huyntwpbpyt) k pulntphwttph wbkih put 70 muppkp nk-
uwl], ubpwnju) hwwphnnhlutph tjuundwdp Juyniunipmni nititkgnn
upypnopquithquatpp [3]:

Lwl hwunwwnyby L, np wkpngnjuyhtt dwuthlutpp upnn Bb vnw-
puwdyt] wdpnne unndwwnninghwjut ukiyulnid b tunk] htpuwynp dwlyk-
ptuttph Ypw, htsp hwunwnnd b twb Jbpp tpdws hbwnwgnunnipint-
up[15]): ‘Lnyuhul wyt hwndwsubpnid, npnup ninnuijhnpku skt dwubwly-
gnid vhowdinnipjuip, huyntwpbpynid tu Jhunwuh pulunbkphwibp, wn
pymud’ Streptococcus bt Staphylococcus aureus nbkuwljtp [8]: Uw gnyg k
wnuw)hu nupwsdu hmdwljupquyht punypep:

Shqhjujut ntuntdtwuhpnipniuutphg yunpqyt) k np thopp dwu-
uhlyutpp Yupny ko dbwg ognid dhsh 95 pnwk, wjinthbinl wunhgww-
puip bunb)] dwlbptuttph ypu: Onh dwppnidhg htnn dwljbptutpp sw-
pottwlnud Bu dbwy punuplyus b jupnn Bu Swnwygb] npytu tppnppw-
jht Jupuldwb wnpynip [8]:

Swippbp tphputpnid hpujutugdws uinndwnninghwljut wkpngni-
utph JEpwpbkpuy ntunidbwuhpnipnibubpp hbnbnqujuinptt gnyg Eu
wnwihu Juymb b JEkpwpununpynn ophttwswthnipjnii. unnndwwnninghw-
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Jut dhgwdwnipniuttph pupwugpnid wpwewtnid L qquh puwbwlnipe-
jadp phnwkpngn], npp wupnibwlnud £ pujnbphwukp, Jhpniutikp, uiljtp
b opqutwjut dhipndwuhlubkp: Ukpngnjutph dbwygnpnidp hhdbwlu-
unud yuydwbtwynpdws t wnnipphuubph, nyunpwdwjwght uhbykputph b
onuonwjhtt hwdwlwpgtph Yhpwndwdp, npnup unbnénid b tmwppkp sw-
thtph nhuwbpu dwutthubph wdy nbwl kpup dudwbal) ywhywin]b-
1nt onnid bt mwpwsytjnt qquh hknwynpnipjniuttph Ypu:

Quyjws wyu kplinygph hwdpinhwimp pinyphl dwipbupuiului
punqupluwi vuljuppulp qquhnpki nunwignd B juo]us jhtahyw-
Quit dhgpuuyph junnigjwsphg, onuithnjunipjuit b onh dhpnpughugh
hudwlwupgiph wpynitwybnnipniithg, hhjwunutph hnuph huwnbkuuh-
Ynipjnihg, husytu twb Jupulh JEkpwhujdut wpdwbwgpnipniuutph
yuwhywidwb wunhduhg: Uw Jiuynid E, np wkpngnjuyhtt punupynudp
ny Uhuytt JEuuwpwbwlwb, wjyb hudbubpulut b juqduybpysujut
punyph futinhp & [28]:

Udunbppudh uinnduwnninghuyh wjugbdhwlwt jEunpnund (Lh-
phpjwinutp) hpwjwiugduws hbnwgnunmipjut wpyniopnid wpdwbw-
qnyty £ np wkpngnjuyhtt dhjpnopquithqutkph Ynugknpughwt jupnn k
hwutk] dhtgh 418 CFU/m3, hul wnwybjugnyb punupynuip nhungnud k
hhJulinh qup opowljuypmid’ Uninwynpuygbu 0,8-1,5 U punwnny: Uju
niuntdtwuhpnipiniut wpwbdtwhwwnntly wpdtp nith, pwtth np hpundbty
E unuiinupunugus tdnpundwt dkpnyupwtinipnil, b pungplyt) tu dh
pwh Yhuhjuljwb jEuwnpnuubp, hisp paupdpugunid L wpmyniupubph 4E-
pupuwnpbihnipniip b poy] £ nwjhu wjt gphnwpyl] npybu hwdbdw-
nwlut hbnwgnunipjnitttiph hktwltnwghtt Unply: Fugh wyn, qupgdty
E, np wkpngnjutph juqup tkpwend £ hisybu hhywiungh dhpndinput,
wjuytu b wvnndwwnninghwljwt hwdwuwppbph opwgstphg dwqnn Uhl-
npnopquithquukpp, htist pungdnid £ punupuwt wypnipubph puqluqgnn-
ont punypen [27]:

bPpuwinid hpujuwtwgyuwsd nunidbwuhpnipniuubpp gnyg b wylyy
qquithnpki un]kjh pupdp gnigulthplitp' 52-hg dhish 1030 CFU/mM3: Ununk-
Jugnyyt wpdbpubtpp qpuugdt] tu hhywunhg 0,5 U hknwynpnipjut ypu,
husp dwntwbgnid E pnidwtdtmjuquh hwdwp pwpdp phuljuyhtt gnunnt
wnluwynipjniup: SYyuykph juyt munmwbnudubpp Wupdwbwynpjus tu
htsytu vhpwdwnnipinitutnh mbuwljutpny, wjtytu k) oquihnjunipjut w-
nwidtwhwwnlmpinittpny b Yihthujut swipupbnjwsnipjudp [16]:

Qutwnuljut htbnwgnunipnibitpp gniguppmid Bt hwdbdwnw-
pupn Uhohtt dwjuppulh dwipbwpuwbtuwt puqupynud (Unn 216 CFU/m3
wlunhy gnunptpnid b dnwn 114 CFU/M3 hwpwljhg nwwpwsputpnid), uw-
Juyt nputg Juptnpugnyb tkpypnid wkpngnjubnh Swugdwb Jipnisnipe-
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miut B Mwpqyl) £ np whkpngnjubph qquyh dwut widhpwybu poidw-
nnihg sh dwgnud, wy wnwewinid k oppwljm dhowJuwyphg dwutihljubphp
wlpngnjugdwt b onuyhtt hnuptph opowtiwnnipjudp, htsp hwunmuwnnmd
tpypnpuyht puquipljuut qunuihupp [8,18]:

dhyywunhwnud vnwugdws nfjujukpp jpugnighs hwunwwnnd tu
huunph hwdwupquyht pinypnp: Updwbwqgpyk) E np unndwwnninghwuljut
Uhowdwnnipinitttinh pipugpnid dwiptwpwbwlwi pintt wdnid £ 3-5 wb-
quui hudbdunws $ntuyght dwluppuljutph htwn: Udbhl, wkpngniukpp
Jupnny & nwpusyl] wohumnwubijuljhg popu’ hwubkin] hwpulyhg
wnwpwdpubkp, hivp dwntwtond bt onwthnjunipjut Juplnp nbpp pw-
nupydwi dke [20]:

Zadwupglus wluplibpp, wn pynid 2wdhly Qkhniph wohiw-
wnwbpubpp, gnyg ki mmwjhu, np unndwwnninghwljut wkpngnjubpp yWu-
poibwlnud ku dhljpnopquithquitkph quygt uugblpnp tbpunju) wkjh pub
50 pwjntphwy mtuwlfubp, puquuphy uultp b Jhpniuughtt gnpénuubp:
Uw punggénud k, np unndwwinninghwjutt dhpwdwnnipjniubpp jupny tu
nuntw] Jupwlh gnpénuttph thnjuowbgdwt yninkughw) wnpnip [28]:

Swippbp tpyputph ndjujubph hwdwngpnidp poy; £ nwhu dbwlbp-
wh Up owpp hhdtwpup kqpuljugnipnibibp: Lwju wkpngnpuyghlt pu-
nupyuut dwjuppulp ygujdwibwynpdus k ny wyuputt woiuphwgpu-
Jwl gnpénliibpmy, nppwl Yihuhjulwh kipwlurnigluspny: Gplpnpy
wnwigpwjhtt wywbwlnipmnit mubkh ogwithnpunipjut hwdwlwpgbpp,
npnup Jupnn kb hyybu tduqbgul), wjuybu k) dkdwgub] wkpngnjubph
wwpwdnuip: Bppnpy woljw E hunwl) jujojwsnipynit unndwinninghw-
Jut dhpwdwnnipymtt nbuwljh b wnwewgnny wkpngnjutph pwtwyh dhol,
husp wwhwignid E wnwppbpuldus wquonuyuwbwlui dvhongutph Yhpw-
pnid:

Cunhwlnip wodwdp uinndwwnninghwjwt wkpngnjukpp whwnp k nh-
wnwplk) npuitu puquugnpént b dhonhughuyhtmp utinhp, npp guinfnud &
dwiptwpwtnipiui, Yhthjuljwut vnndwnninghuyh b pdojujutr hudt-
ubphuyh hwundwt Jinnud: Uw wwhwignid E hwdwhp JEpwhuljdwt
nuquuupnipmiiiph  bkpgpoud’ Ubpunjuy hsyhu  wihunwlwb
wupunuuithy dhongubpp, wytyibu by Yihuhjulwb dhgw]ujph owjnpilw-
Jugnidp:
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Llwp 2-nud gmigunpynid £ onuwjhtt punupliwt dwjuppuljh hw-
Ukdwinnipyniip (CFU) uvnndwinnnghwljwi Yjhuhubtpnid Uhybinjwbn-
ubp, Ppwl, Ywtwnw b Shiyuunhw: Upyniupubpp gnyg ki tmwujhu qquuh
wnwpphpnipjnititp Epyputph dhot. Pputinid gpuitigynid £ wdkuwpwpan
gmgulhop Uninu]npuygbu 1030 CFU, npp qquihnpkl ghpuquignid
Ujniu tpypubph wpdbputpp: Uw Jupnn Eyuyjdwbwynpus huk] oputhn-
Junipjut wpwbdbwhwwnynipniuttpny, hhwunubph hnupny W/jwud Ju-
puyh Jhpuwhuljdwt dwwuppulny: Lhpbknjwiungubpnid gnigwthop Jwgqg-
Unud E dnwn 420 CFU, hugp Jyuynid E dhohtt dwjuppuljh punupludwt dw-
uht: Ywbwnuynd gpubigdnid E unfbjh gusp wpdbp Unwn 210 CFU, husp
Jupnn k juwydws (huk] wdbh wpynitwdbn Yufuwpgbihs dhongubiph
htwn: Udbkiwgusp gnigulthop phudnmd b Shiywinhuynmd’ dnwn 110 CFU,
husp, hwjuwbwpwp, wuydwbwynpyws t pupdp hhghtuhy uvinwbinupunuk-
nny b dudwbwljuljhg onpwthnjuni pjutt hwdwljupgkpny:

Onuiht puquplwi dwwpgulh hulbdwnm pynip’ pun kpptibph

1000
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Uwlwupnuly (CFU)

200

Lhnbpwunutp Ppwl Ywliwinw Shujwlnhw
epyputip

LY. 2. Opuyphl pupuplydwl dwlwppulh hudkdunngpnip (CFU) |
Uhnbnjuinbbp, Ppul, Qubwnw b Shiyubnhw
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Uwnnpl tbpjuyugus tjup 3-nud gnigunpynid £ dhipnpuyghtt wt-
pngnjutph Ynigktnpughwh (CFU) hnnfunipymin” juujws wypmiphg
niitigusd htpuwynpnipinithg (Ukwnptpny): Upgyniupubpp gnyg ku vmwhu
hunwl tjuquw Jhunnd. 0,5 4 hpwynpnipjut ypw gpuigynid k wnw-
YEpugnyh punqupynud’ dnwn 1030 CFU, husp wudwiun]npws E wkpngng-
ubph widhowljuwt nmwpwsdwdp wnpmniphg: 1 U hkpwynpnipjub nhuypnid
gniguiithop tjugnid k dhtsh Unwn 650 CFU, husp Jyuynid E dwutthlutph
dwuttwjh nhuytpuhwh dwuht: 1,5  hbpwynpnipjut ypu CFU-p jug-
Unud k Unwn 420 CFU, hisp gnyg | vnwjhu swpnibwjufut itnupugnid: 2 U
htnunpmipjub Jpu gpuigymd b wuwqugny wpdkpp dmn 200 CFU,
husp Jyuynid £ wkpngnjutph qquih nhuytpuhuygh b tunkgdw dwuht:

CFU-h dwlwpnuwyp' punn htnwynpnipjwl

1000 -

800 -

CFU

600 -

400 -

200 |

06 08 1.0 12 14 16 18 20
REnwynpnipntu (U)

Uly. 3. Uplpnpuyhli wkpngnpiikph Inbgkiunpughuyp (CFU) thnihnfunipmnilp’
hEpun/npniynilihg (Ukwnpkpny)

‘Llwp 4-p ubpuyugunid E dhypnopquithquubph pwtwyh (CFU) thn-
thnfunipiniip nwppbp thnybpnd dhish howdnnpnilp, npu phpwg-
pnid b wjwpunhg htwnn: Uuhwjn E, np dhtish gnpdpupwugh ujuytp CFU-h
dwupnpulp pwwn guwsdp L, husp Jyuynud E hwdbdwnwpwp dwpnip jud
phs punupldws dhowduyph dwuht: @npdpupwugh ppwugpnid ajuwnynid
E CFU-h Yuipniy wé, npp hwubtnud £ wnwybjugnyb wpdbph: Uw gnyg &
wnwihu, np nfju] thnynd weljw £ wlnpy gnpdnt, npp tyuuwnnid k
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Uhypnopquthquubph nmwpwsdwup b wnwowgdwun: Ujnuhuh gnpéntutp
Jwpnn Ll (hk), ophtwl dwpnnt pupdp, onh wknupwpdp Jud nplik uwp-
puwynpuwt wohuwnwipp, npntp puwpdpuginid tu opnud dwuuhlukph
pwbwlp: Anpdpupwugh wjwpunhg htiinn CFU-h dwjwupgulyp tjugnud k,
uwuyt sh JEpununinid ujqpiwjut Jhdwiht: Uw tpowbwynid k, np
phl punupluut wnpnipt wyjhu wjnhy sk, Uhhpnopquthquubtph dh dw-
up ghnbu dunwd £ dhgwduypnid: Uy dbwgnpuyhtt dwjupnulp jupnn k
pugunnyt] dwutthfubph nuwinun tunkgdudp W/jud onwthnjunipjut ny
1hupdtp juwnwpdwdp: Cunhwinip wodwdp gpudhlp gnyg t wnwihu, np
gnpéplpwugp qquihnpkt dkdwgunid E dhypnopquiuhquutkph Ynugkunpu-
ghwt, hull ppw wjwpwnhg htinn wntnh £ mubkind wunhfubwljut tju-
qnud, vwuyt vhowuwypp thnght sh ykpuljutquynid uljqpiwljut Jhdw-
yht

CFU-p thnihnfunyaymbibpp thnybph pupuwgpmd

800 1

700 4

600

500 ~

CFU

400 A

300 4

200 4

100 4

Unuwg @niybiph ptpwgpnid Lhypn

Ul. 4. Uphpnopquithquukpp §nbgkinnpughugh (CFU) hnihnjuniemiip dhish
vhowdinnipniip, npu plpugpnid b wjupwnhg hknn

Uunndwnninghwljutt  dhowduypbpp nwuwlwupgynmd . npybtu
pupdp nhuljughll’ upulukph thnjuwbgdul nkuwblynihg [17, 19]: Zhd-
twlwt nhuljuyhtt gnpénuubpt kb pwpdp htnktuhynipjutt wkpngnjuyht
dvhowdinnmipniibpp, wpuwt b pph wbdhowlwb othnudp, hwdwhiwulh
Yntwnwlup, vwuppuynpnidutph puquuiljh oquunuugnpédnidp [14, 17]: Unnw-
dh b Upnmuybjwununh htnwgninmpjudp vnndwnninghwljut Juphubwn-
utph dwjtpbuttpp hwdwh puqupldus tu mwuppbp whinwshuukpny (2,
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14]: Udktwhwdwp hwynbwpbpynn dhypnopquthquutptt tu Staphylo-
coccus aureus-p, Enterococcus spp.-p & Pseudomonas aeruginosa-p [2]: MRSA
onwdubkpt wnwtdtwbnud tu hpkug pupdp juyniinipjudp b Epjupunt
JEtuntbwlnipyudp dwljipbuttnh ypw [7, 12): MRSA-u b wy) puquuntinu-
Juynit puljunbphwttpp Juplbnp php mukt RUMNY-ubkph dbe [5]: Uju
Uhypnopquthquubpp jupnn bt wwhywidb] dwybkptuttph Jpu Eplup
dudwtiul), thnpumtgynid L Yntnwlunuwhtt dbjuwthquny, nddup yE-
pwhuljynn bt hwjuphnnhljutpny pniddwt pupwugpnid [5, 7]): Unndunn-
1nghwjut vhowduwypkpp npuig hudwp jupnn Eb nuntiu) ywhbun [11]:
Endupnh b Unpunbkuunth ntumdbtwuhpnipjniiitpp gnyg B mwhu, np
pdojujut wudbwluquip hhdtwwi dvhowuljuy onult k Jupwlyh thn-
humigdwi onpuynid [6, 11]: dwpwljh thnjuwtgnidp mtnh E niukunid dtn-
ptph, dtnungutinh b pdojujut gnpshputinh vhongny: 2tnptinh hhghkuwt
qquihnpkt tjuqtgunid E Jupuljh thnpumbgdwt hwjuwbwlwbnipjniup
[6]: Unndwwnninghwlwb dhowdnnipniuttph dudwiwl wnwewgnn wk-
pngnubpp Jhtuwputwluwt dwutthljubph fpuntnipy b, npnup wupnibw-
Unud ku pph, wput b Uhipnopgqunhquukph thnpp Yuphjutp [5, 13]: Qtuh-
Juyh b Endwuh puguyduws ntumdtwuhpnipnibtpp gnyg ku wnwghu,
np FUMNY-ubph tnwpwsdnudp Jupdws k ny dhwytt wudhpwljut Yntnwy-
whg, wy] twl dwlbpbutbph Gwlnnltiy junnigqusphg [5, 22]: Uju Un-
nkguwt hwdwduyt' hwdwpwmyh huypdnn dwlkpbutbpp dbudnpoud B
thnjuwigdwtt hhdtwljut onuljuktp, jpipupwisnip Yninwljn jupny k w-
Jhjugul) thnpumtigdwtt hwjwbwuwinipnitp, Jupulh snpwt jupnn
wwhywyb] unyuhull wpwig pnidunnih mnnuih tkpuynipyui: Upg-
mibwybn jubjuupgljdwt hwdwlwupgp wtwp k 1hth puqlustpun [6, 26]:
Uyt ubpwpnud | dkpwthjuljut dwppnudp, whinwhwinudp, dwtpbwqtp-
dnudp, hmdwywunwupiwt gnpshputinh b vwppwynpnidutph wnjuynipe-
jniup, oyyunnhuw) onuthnpuntipiniut nt Uhipnlyhdwi [29]:

Upmnuuul 1I-nud b 2-md ubpuyugus tu dpnwljut (pdojuljut
widtwlwuquh 2 dudhg wykh wipundbe wopuwnkint nhypnid) b dudw-
twwynp wohwnwwnbntpnud dhipnyjhdwghtt thpuyugynn ywhweuk-
pp hwdwdw Zujuunwih Zubpuybnn pjul wennewwwhm pjub -
lnwpuph' 2026 pluwlwih wyphh 14-h phy 30-U hpudwing huwunun-
Jus «Unndwwnninghwjut pdojuljut ogunipnit b uyuuwpynid hpw-
Jutwugunn juquuljtpynipniuatbphtt b wnudtwnbuthjujut jupnpu-
wunphwubpht tkpuyugynn yuwhwietp» hwipuyhtt wpnnewwywhwlju
unpuwwnpih [29]:
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Unniuwfy 1
Upnuwui wopimunmuunbnbpnid (pdolwui widiwfuquh 2 dudhg wiyjkh
wbplnuty wopnuunkynt nkypnid) dhipnlpdughl dkplugugdnng wuwhwbebbp (22)

Onh swpddwte
Qtpdwunhdwt | Onh hwpwpbpulu
2/Z Supqu knubuy ) huntrdnt pyar (%) mpzl[(}:ll;ﬁ])nm
Uwnp bt whgnidught
(opyuw uhght i i
1 obpuuunh&utip +10 °C 18-23 60-40 0,2
11 gudn)
Suwp (opduw Uhght
2 | obpUwuwnhgwip +10 21-25 60-40 0,2
"C-hg pupdp)

Ungniuwly 2
dudwbwunp wohiunwnbnpnid dhljpnljhduyghtt tipujugynn yuhwetbkp
(22)

Onh Onh swpddwte
2/Z Supqu knwbuy tht[u(l:éu;b&mh hwpupbpuljut wpwgnipinih
Junttwnipeynil (%) (UAnl)
Uwnp bt whgnidught
(opyu dhohty ] ]
1 obpuunh&uwtip +10 °C 17-25 ns wykh, putt 75 0,2-0,3
11 gubdn)
Suwp (opduw Uhght
2 | obpUwunh&wip +10 ny wfbih, puili | e, purt 65 0,2-0,5
: 28
C-hg puipdp)
Gqpuljmugnipjnih

Swpplp tpypubpnd hpuwjubtugdus vnndwwnnnghwjwut wkpn-
qniubph nunidtwuhpnipnitttiph hwdbdwwnwlwt JEpnisnipniup gnyg
t wiwghu, np whljwju wouphwgpuijui nwpuswopewithg hthjulwb
Uhowdwnnipiniuibph pupwugpnid dbwynpynid tu wkpngnjuyhtt wdwtp, n-
pnup wwpnibwlnid b dphipnopquuthquubph juyt uyblnp b jupny tu
dwutimljgl] Jupuljutiph thhnjuwgdwiip:

Uhlunyt dudwbwl wupqyk) £ np dwipbwupubuljut punupl-
dwb dwjupnpulp nuwnwiynd E jug vwhdwbbpnd (mwubyuljubphg
Uhtish wdbph put 1000 CFU/M3) b wuydwwynpws £ ny wyipwts wpfuwn-
hwgpuljut gnpénuny, nppwt Yhuthjuljwt vhowjuyph wrwdtwhwwn-
Ynipjnibukpny: Ukpngnjuyhtt paunupluut htnnbkuuhynipjut Jpu wqnpny
hhdtwlwt gnpéntiukpt ki onuihnjunipjutt hmdwlwupgbph wpynibwuyk-
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wnnipjnitp, Jhpunynn vwppuynpnidubph wbkuwlp, vnnduwnninghwulju
dhowdinnipjut piniypep b pnidwnniitph hnuph htnnkuuhynipniup:

Unwtdtwhuwnntl] tpwbwlnipnit nith wjt hwbquudwipp, np wk-
pngnjukpp Jupnn b nupusyt] whdhpwljut wojpwnwipwjhtt gninnig
nonipu’ Abun]nplny punqupiwi phul] wdpnne Yhthjuyh nwpuspnid:
Pwuigh wyn, wkpngnjuyhtt dwutthfubph qquh dwup jupnn E wnwgwbiw ny
dvhuytt pnidwnnihg, wyp twb ny ghon onwthnpunipjut b dwljtptutitnhg
dwuthlutph wkpngnjugdwt wpnyniupnid:

Ujuyhuny, unndwwnninghwljwt wkpngnjubpp whwp k ghuwpyly
npyku RUMNY-ubkph thnjuwbgdwt Juplnp phuljuyhtt gnpént, npp wu-
hwugnid E hudwihp ykpwhuljdw dnintgnid: Uppynitwdtn jujuwpgt-
1nudp whwp b tkpunh onwihnjumipjut hwdwlwupgbph oywnhdwjwugntid,
dudwtwluljhg wuyhpwghnt dhongutph Yhpwenipnit, Jupulh Y-
puwhuljdwt wpdwbwgpnipniuubph phun ywwhywinid b wthwnuljut

wuwownuywiths Uhongubph oqunugnpénid:

Lhmnilnfmd F30.04.26

Posib moBepxHOCTEH OKpPY:KAIOLIEH cpeabl M a3P030JIeH B Iepeaaye
UH(EeKUUi, CBA3AHHBIX ¢ 0Ka3aHUEM MeIMIUHCKON OMOIIH,
B CTOMATOJIOTHYECKNX KJIMHUKAX

I'.C. ba6asan, H.A. Karpamansn, T.II. Yrynxan

CpaBHUTEIBHBINA aHAIN3 UCCICAOBAHUN CTOMATOIOTHIECKUX adPO30JIeH, TPOBe-
JNEHHBIX B Pa3lIMYHBIX CTPaHAX, MOKA3bIBACT, YTO HE3aBUCHUMO OT Treorpaduaeckoro pe-
THOHA BO BpEeMs KIMHHYECKHX CTOMATOJIOTMYECKUX BMEMIATENECTB (OPMHUPYIOTCS
a’pO30JIbHBIE 00JTaKa, COAepIKAIIUE ITHPOKUI CIIEKTP MHKPOOPTaHU3MOB U CIIOCOOHBIE
Y4acTBOBATH B Iepeade HHPEKIHH.

B T0 x¢ BpeMs yCTaHOBJIEHO, YTO YPOBEHb MUKPOOHOW KOHTaMHHAINH BapbH-
pyer B mmpokux npenenax (ot gecsatkoB g0 6onee uem 1000 CFU/m3) u obycrnoBieH
HE CTOJNIBKO reorpaduueckuM (akTopoM, CKOJIBKO OCOOCHHOCTSIMH KIMHHUYECKOH cpe-
161. OCHOBHBIMH (haKTOpaMH, BIFSIFOIMMA HA MHTEHCUBHOCTBH a9PO030JIbHON KOHTaMH-
HAIIUH, SBILTOTCS Y (PEKTUBHOCTD CHCTEM BEHTIUISIIH, THI UCIIOIB3YEMOro 000pyI0-
BaHU, XapaKTep CTOMATOJOTMYECKOr0 BMEIMIATENILCTBA I HHTCHCUBHOCTD IIOTOKA T1a-
[UEHTOB.

Ocoboe 3HaYeHNE UMEET TOT (PAKT, YTO adPO30JH CIIOCOOHBI PACIIPOCTPAHATHCS
3a TMpeieNbl HEMOCPEACTBEHHOW paboueidl 30HBI, (HOpMUPYS PUCK KOHTAMUHAIIMU Ha
BCEH TeppUTOpHH KIMHUKA. KpoMe TOro, 3HaYWTENbHAS YacTh adpPO30JBHBIX YaCTHII
MOJKET 00pa30BBIBATHCS HE TONHKO OT MAIMEHTa, HO M BCIEACTBHE HEIPPEKTUBHOU
BEHTWISLINH, & TAKXKE adPO30JIH3AINU YACTHUI] C TIOBEPXHOCTEH.
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Takum 00pa3oM, CTOMATOJIOTHYECKHE a’PO30JIH CICAYeT PacCMaTpPHBATh Kak
BaXXHBIH (haKTOp pUCKa mepenadd MHOEKIHHA, CBSI3aHHBIX ¢ OKa3aHUEM MEIUIMHCKON
nomonu (MCMII), uro TpeOyeT KOMIUIEKCHOTO IOIX0/Aa K KOHTPOI. D QeKTuBHASL
MpoQUIAKTHKA JOJDKHA BKIIOYATH ONTHMH3AIMIO CHCTEM BEHTHIIAIWH, IIPUMEHEHHE
COBPEMEHHBIX aCIHPALUOHHBIX CPEACTB, CTPOroe COOTIOACHHE MPOTOKOJIOB HWH(EK-
LIMOHHOT'O KOHTPOJISL ¥ MCIIONIb30BaHUE CPEACTB MHIMBUIYaIbHOM 3aIUTHI.

The Role of Environmental Surfaces and Aerosols in the Transmission
of Healthcare-Associated Infections in Dental Clinics

H.S. Babayan, N.A. Ghahramanyan, T.P. Ugujyan

A comparative analysis of studies on dental aerosols conducted in different
countries demonstrates that, regardless of the geographical region, aerosol clouds
containing a wide spectrum of microorganisms and potentially contributing to the
transmission of infections are generated during clinical dental procedures.

At the same time, it has been established that the level of microbial
contamination varies within a wide range (from dozens to more than 1000 CFU/m3)
and is determined not so much by geographical factors as by the characteristics of the
clinical environment. The main factors influencing the intensity of aerosol
contamination include the effectiveness of ventilation systems, the type of equipment
used, the nature of the dental procedure, and the intensity of patient flow.

Of particular importance is the fact that aerosols can spread beyond the
immediate work area, creating a contamination risk throughout the entire clinic. In
addition, a significant proportion of aerosol particles may originate not only from the
patient, but also from inadequate ventilation and the aerosolization of particles from
surfaces.

Thus, dental aerosols should be regarded as an important risk factor in the
transmission of healthcare-associated infections (HAIs), requiring a comprehensive
control approach. Effective prevention should include optimization of ventilation
systems, the use of modern aspiration devices, strict adherence to infection control
protocols, and the appropriate use of personal protective equipment.
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Zujuunwih  Zwipuybnmpjul wonnpouyuwhnipjut  twuwpwuph™ 2026
pYuywuh wwphih 14-h phy 30-U hpwdwinyg hwunwngus «Unndunninghw-
Jub pdojujutt oguinipinit b vywuwpynid hpwljuwbimgunng juquuitpuynipniu-
ubphtt b wnwdbhwnbjhjuwt jupnpunnphwubpht tkpuyugynn ywwhwby-
ubkp» hwipuyht wenpowwwhwlwt tnplwnhy:
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Bphinuwuwpyiibph opowinid uithinuljupgh’ Swhiudng
Eutpghwjh b oph withpwdbown pwtwlh opujuts ywwhwieh
htwnwgnuinmpniu

2.U. vwywnpui?, @.U. Qupphtjjuil, 9. Uwupnhpnujuid,
U.Y. Uupquyut!, U9, Ywdpjuit, L.U. vusunpjui?

YUnwpwnh wEknwlub pdolulpul pnjky,
0602, p. Upwipuin, fuwliojuil th., 63
20pquibjuil b nEyugnpéwljul phuhuyh 985G, 22 QUU
0014, Bpliul, Ugqunnnipejuill yynnnuiu, 26

FPuiliug h pupkp. wuynpkjultpy, viinuljupg, opuyhtt hwjuwuwpulonnipinily, hqh-
Juwb wnhynipmnil, Juwuwlup unynpnipniaubp

dudwiwljulhg hwuwpuljnipjut ke tphnnwuwpputph wennenip-
miup hwdwpynid L wnwetiwghtt wpdtp, putth np wyt wdhowljwunpk
wuwydwbuwynpnid £ ny vhuyytt mthwnh Jyutph npuyyp, wyjh hwuwpulynipe-
jutt unghwj-nbnbkuwljut qupqugnudp: Gphinwuwnpy wwuphpp punipu-
gpynud E opquuhquh htwnbuuhy wdny, $hghijuju b dnnwdnp wlunh-
Ynipjut pupdp dwluwpnuyny, hvyhkue twb ympuhnwbwulnipjut
wpwugnipjudp: Uju pojnp gnpéplpwugubpp wwhwtonid Eu pwdupup b
hujwuwpulondus vbinujupg, huwdwyuwunwupiwt tukpghwjh pugni-
und b oph &hpwn putiwly: Utinitini opquthquh hwdwp tukpghuyh hhduw-
Jut wypnipt k htyybu twb wywhnynid £ wthpudton jupnignquljub
wniptp pohoubtph, hjntujusputph b opquiiph qupqugdwi hwdwnp [1]:
Uhltiinyt dudwtwl Eukpghuwyh pugnitdwt b Swhiuh dhot hwjuwuw-
pulopnipjut pwpunnudp Jupnn E hwigtgul) hisytu tubpgbnhl ntbh-
ghwnh, wytwgbu by wtigniyh, hust hp htppht jupnn £ wewguguby wnwp-
phip wpnnewljwh pbnhpkp uljuws hnquwsnipyniithg dhtsh wyknpn puy
b ynmpuhnhwbwnipjut pwtqupnidubp: IEpohtt muphubkphtt tuwn-
Ynud Lt Ephnnwuwpnubph utinuyghtt Juppugsh thnthnhunipnit, npp wuy-
dwtwynpjwsé b Jjuiph wpug nbkdwny, nmbjuninghujut qupqugdu
wény b wpwg utinh hwuwtbhnipjudp [2]: fuquwuphy tphunwuwppubp
twpuptnpnud Bu pupdp Junphulwbinipjudp, vwjuyt gusp utiquht
wpdtp niukgnn dpbppubp, husp hwigkgunid L Jhinnwdhuttph b hwipw-
Wyniptph wuwlwuh: Pugh wyy, hwfwp whnbtuynd k oph pujupup po-
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nniunudp, npp Juplnp ntp niuth opquthquh pnnp JEtvwpwtwlub gnp-
dpipwgubph wywhnydwt dke: Qnipp dwutwlgnid t wyniputhnuwbiu-
Ynipjutip, wywhnynid £ ubtinuiyniptph wknuihnjunidp pohotkp, Yup-
quynpnid E dupduh obpdwunhfwp b tyyuuinnid £ pnitiwynp Wyniptph
htnwgdwup: Qph wipwupup oqunugnpdnidp Jupnn E hwugkgut) opw-
qpiuul, tjuqtgut] wopwnnitwlnipiniup b wqpl) punhwinip wnnnow-
Jut Jhdwlh ypw: Utniint wnnne wuypkjultpuyh Juptnp nt wthnpuw-
phuth punqunphs k: Utigh oginugnpénid wthpudbounmpnil £ dwp-
nnt hwpdtp Jhuuwgnpsniubnipiniutt wywhnybnt hwdwp [3-5]:

Upwpwunh yhunwlub pdojuljut pnjkonid 2025-2026 ppe. n\mmdhm-
Jut mwuphutph pipugpnid puuwjuinynid tu «2ph wquwhwbop Lnypu-
Jut gnpsh hhuniupubpp b «Zbnwgnunujutt wpluwnwph hpuljwubwug-
dwb hdnnipniuubpp» dngnyh oppwbwlnid Lnypuljwm gnpé dwubiwmgh-
wnnipjul 2 Ynipuh 201 judph ntuwtingubphtt wju wnwpukpp:

Zbnwqnumpjut dyuunulé F niunidbwuhpl) Ephnwuwpnubph op-
quihquh hwdwp wthpwdton opwljwl Eutipghwnhly b oph owyynhdw) ww-
hwtiop, quwhwnk) tpwtg vbinujupgh b htnniyh pugnitdwt hwdwyw-
nwujuwinipjniip: Zklnwgqnunipjut juunhpt E 4tpnwst) ghnwuljut wnp-
jupbtpp wupgknt hwdwp kphunwuwpnibph opquihquh Eukpgbnhl b
opwihll wwhwgh Uhght suthwpwbmlp:

ZEnwgnuinipjuip dwutwygl] ot UNAL-h 113 niuwtnnubp quupb-
pwugubph wjwpunhg htnn: Yuwunwpdk] £ hwupgmd hwpguptpephlutph
wnbupny:

Zupguowpnp Jhpwnyl) E hbnwugnunuljut tyguunwljukphtt hwdwww-
nuwujuwl b ninnus b k) ntuwmtngubph opdw nkdhuh, dhqhlujuts wly-
wnhynipjul, oph oqunugnpduwmt ghwhwwndwp: Zupguowpp ukpwnk) |
thu b pug nhyh hwpgtp, npnup htwpwynpnipnit ki wydl) vinwbwne
hswybu puwtwluwlwh, wytybu k) npujujut ndjujukp: Unwugjus wpn-
miupubpp hwdwpwgpyty b dpwljdl) tu JEpniswljut dogpuinipiudp:
Zupguwip dwubmhgh; kb jududnpmppui ulqpnibipny  wwhuywibing
wiwt qununihnipniup b Ephjuyh tnpdbiph wquwhwuetbpp:

ZEnugnunipyul wpyniiphkphg wwupgq nupdwy, np opwlwb Yuyn-
phujwunipjut b oph wwhwieoh hwpguwownph 113 dwutwmlghg 90,2%-p
k) kb hqulwb, huly 9,8%-p" wpwljub ubnh:
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Unyniuwly 1
Zupguwl vwulnulhghbph ubnh, nuphph, unynpnnh b wypuunnngh ninlnuughb
Upguljuypp
UEN CUS SNuNUp SUCPEUSPL UPRUTUSEC CUS undgnrnn, 4 uchusn,
SNunNuUp
18-24 25-34 35-45 44
Pquljut | wpulub " N " iy unynpl] | wplimwnky] | Gplniub b
90,2% 9,8% 598% | 12,5% 21,4% 6,3% 46,4% 34,8% 18,8%

Lhpuyugdws wnniuwlnid hbnwgnunipjut ptnpuipnid tjun-
ymd t hquljwb ubknh ghpulopmipmit 90,2%,hisp Yupny b pugunpdty
wjt hwbiquuwipny, np numdtwuhpnipnibtpp juwnwpdb] B nnp-
wnnud, npnkn Jubwbg tkpgpuydusnipiniup pupdn k, put wpujuutbkph-
up, npp Juqulky  9,8%: Smphpwjht junnigywsph yEpnidnipiniup gnyg k
wuwhu, np hhtwlwt dwubwpwdhip 59,8%, Juqund i 18-24 nwpk-
Jwb Ephnwuwpnubpp: Uw Jiuynud E, np ptunnpuitipp dkswdwuwdp ikpw-
pnid | Eiphinnwuwpnubphty, dhohtt b pupdp mwuphph fadptph tbpluyugdw-
smppnitip hudbdwnwpup gusp t 21,4% b 6,3%: Usjnunnwbipughtn wp-
quyhdwlh ndjujutpp gnyg kb tnwhu, np hwpgdwt dwutwlhgubph qpk-
ph Yhup' 46,4%-p, unnpnud kb, Uhlynhn woiunnnbph dwubwpwdhip
Juqumd t 34,8%: Uw npudwpwbwljwi £ hwoyh wnkyny, np hhutwluw-
unid hbinnwgnunipyut ke pungpldws k tphunnwuwpn b dhohtt wnwphpn:
Ulugws 18,8%-p U wppuwunmd ki, i unynpnud (wnyniuwy 1):

g

I 6 (5,675.3 %)
6 7(652%) L]

544%) 54 o) 51(4.4 8)

4(35%) J 41358 4(3.5%) 4(3.5%) 4(3.5%)
4 ' Ak 2% i3 (2,312,312.7 %) ' (2T %)
2(18%) R201.50) 21,8 ’In':) 22,418 %) I 2&1 3 5:\’0) 2 (1,8 %JF2 2,(1 55}"12'-{.*; 28

RRCKHTORSORERGEROER | '3 QREEED) o eRntkey) 1 QEKD) o QUENORSIHONepR:

34/(0,9 89/(0.9 %

43 45lg 43 52 55 8 62 67 70 75 7d

Ulpup 1. Zupgiwistbph dwpdith puiop
Lhpjuyugdws ynibwlh qbuywnltpp gnyg L wnnwhu hupgjusuk-
ph vwph pugh (4g) pughunuip’ pun wwppkp puguht thguljuypbph:
Snipwpwiynip ynitwl] gnyg E wnwhu ndjuy pupwghtt judpmid quntignn
wldwig putwlp b tpuig mnlnuwjhtt pudhit puinhwunip pnputpnid:
QSwyunljiphg tpunud E, np hwpgynnutph pwowjhtt puppunidp hwjw-
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uwpuswith sk, ut npnowljh pupwjhtt thowuyptp, npunkn dwutiwlhguk-
nh phyt wytjh pupdp E Unwyl) Uks pyny hwpgynnubtp nitkt dnunnwyn-
puytu 48Yq b 634q pup 7(6,2%) L 6 (5,3%) (uly. 1): Pupdp hwdwpwljw-
tnipyuip puowghtt funwdpp 48 Yq (6,2%), wdblwpwpdp gniguithol E, npp
gnug k nughu, np ufjuy endph wdkbwnupusjush t: 63 4q (5,3%) kpy-
npnpn wdkbwhwdwjn hwunhynn pwowht junwdpp: Fugh wyn, 45-47 g b
65-66 g Uhowljuyptipnud bu tjuwnynid b pupdp gnigwthoubp (Unwn 4,4-
5,6%): Lwowjhtt mwwnwinidubtpp 40 Yg-hg gudp hwndwsdnid niukt wlkh
gudp nnlnu’ 0,9-2-7%: Ujuwhuny, hupgynnitph Uks dwup quinjnud k
45-65 1q pupwjhtt Uhowjuypnid, wdktwwnwpusyws pupp Juqunid E unwn
48-63 g, huyp Yuptkh E hwdwpb] wjw) puinpuiph dhohtt dwpduh puy:

Unyniuwly 2
Zupgynnbbph uliinh n1 oph oquuuugnpéilnl pulnulip opyw Uk b phghluuljuals
wlpinpynipiniip
ﬂppulbh hwéwju tp
Onyu pupwugpnid utn]bynt
hwdwhwuljwbm pniap oquintd wipwg ublinhg
(fast food)
1-2 3-4 b wby Gpptdu Bpptip Zw&ufu
69% 31% - 63,7% 10,6% 25,7%

Ualkb op oqunugnpén 1 p (Uhpg,

puboupbnkl, Jupbwdptpp, dvhu) Opyw pupwgpnid judint gph pubwlyp

ns Un Bppld Uhtgli 1. 2]. b wyly
4,4% 59,3% 36,3% 61,9% 31,9% 6,2%
Qph thnjuwnpbh wy puubihpukp
(hymp, umpé, ququnpyusd udhsp Shqplwiymt wipahinipmit
Un Eppbd ny unwuljjug dhohti mjinhy | wlwnhy
59,3% 36,3% 4,4% 7,1% 60,2% 32,7%

Unpmnuuulnud  ubpjuyugdus Eu hwupgusubph ubugunnipyud,
htnnijutph b wpwg ubinh oquugnpduwl, $hqhfjuljutt wjnhynipju
dwuht njuyutp (wynruwly 2): Unwugdws wpyniupubpp Juynud By, np
hupgwsubph dbdwdwutnipniup sh wuwhwywil] opdu phpwugpnid w-
nnne ubiinh ghow nkdhup:

Opyu pupwgpnid udbnt hwdwpwlwunipniup. hupgusubtph
69%-n ulnud E opwljuil 1-2 whquid, huly 31%-p 3-4 whqud: Uju unfjup
gnyg k vnuhu, np dkdwdwutnipinitip snith puquulh viinpuenipjut nk-
dhd, husp Jupny k puguuwpwup wqpl) ynipuhnwbuynipjut, dwpun-
nuijwi hwdwlupgh Jpu: Shnwljui wnpnipbbph hwdwdwyi’ opwlwb
3-4 wuqud hwjuwuwpulondws udbp tyuwunnid k gpnijnquyph juyni
dujupnuh b wpnne push wwhwwiudwp:
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Upwgq utiinh ogunugnpédwtt hmdwhimjutnipjniip. hwupgusubph
63,7%-p bpphiul £ oquuugnpénid wpuq ulinibn, 25,7%-p hwgwju, b dhuygh
10,6%-p tpphp: Uw Jyuynid k, np wpwq uiniinp quyinpkh wopusgus k
Epptnwuwpnubph ubinujupgnid: Zwdwpwlh ogunugnpénidp ghnwlw-
unptt Juwyuws b fwpyuljupdul, junjkuntkphtth pupdpugdwt b uhpn-
winpuyhtt hhwunmpniuubph phujh wgh htnn: Opu pupwugpnid pudk-
0t oph pwliwulp. hwpglustbph 61,9%-p Judnud t dhish 14 onip, 31,9%-p
Unwn 2}, b dhwyh 6,2%-p" wfbjh pwb 2): Uw yQuymd k, np oph plgnianidp
hwpgynnubtph dnunn whpwjwpup k, opquiuhquh ptwjuwint jEiuwgnpéni-
ubinipjut hwdwp wuhpwdbon t opwljw dhtsh 1,5-2;0 Zupgwsutphg
ownbkpp onipp thnpuwphtnid ku hjnipny, unipdny Jud ququynpdws pu-
whihpny, 59,3%-p ogquugnpsnid t opw uky, 36,3%-p pphudt, huly 4,4%-p
tpptp sh thhnjuwphut] onipp wyju wdkuny: by Yyepwpkpnid £ dhqhjuljut
wlunhynipjutip, wmyuw 60,2%-p vhohtt wljnhy kb, 32,7%-p wljnpy kb, huly
wuwuhy Eu hwpgynnutph 7,1%-p:

wjn 2(1,8%)

ng 99 (90 %)

bnpbdl £ (5,5 %)
Shunwd BU 2(1,8%)

wiynhng oguwgnndnod Gl 3(2,7 %)

0 20 40 &0 80 100

Uljwip 2. Ohnwhimwnp Guid wylinhngh ogunwugnpéniudp

Zbnmwugnuinmipjut wpyniupubpp gnyg wnytght, np hwpgwsubph
qquih Ukdwlwubmpmip’ 99 dwulwbhg (90%), tonid kb, np kpplihgk
Spuwjunin bt wnhny skt oquuuugnpsti], wyu hwupgdwt wpynitpp Jyuynid E,
np hwpgynnubkph Unwn juyt mwpwsénid snith wy: Uhtitnyt dudwbwly
5,5%-n uonud k, np tppbidtt ogurnmugnpédty k, hs yipwpkpnid £ oqunuugnpénn-
Ukph pwiwlhl, wyw wy hupglusibph Uk wukwphs nnlnub mbp’
1,8% (uy. 2):

Eqpuljugnipinih

Ephunwuwppubph ubtinuyhtt ywhwieubph ghrnujut quuwhwndw

wpyniipnid wupgqynud E np wyu wwwphpuyhtt fjudpnid  opgquithqup
guiynid £ wjinhy wgh, hnpunbiuy juyniimgdwt b hinktiuhy ymputhn-
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Juwtwynipjut thoynd, husp wuydwbwynpws E pupdp Eubpginhly b
utiinujhtt whwbgny: Opwlwtu Eutipghwjh punnitdwt dhohtt dmjupnpw-
Up tphriwuwpy mnudwppjutg Unn juqunid E unwn 2600-3000 Ylwy, huy
Jwibwig Unwn’ 2000-2400 Yhwy, Yuhws $hqhului wlnhynipmiihg,
dupduh quuqushg, Jhuuwlbkpyh wpwdtwhwnlnipniuubphg: Fugh
tubpgtwnhl punuinphshg, fuplnp £ uwb gph pujupup phnmitnudp: Bph-
nwuwppubph oyunhdw) opuyhtt wwhwop Juqunid t dhohtunid 2-2,5)
opwljwi: Gphrnwuwppubkph wnnpenipyut ywhywtdwt hwdwp withpu-
dtown E ol hwjwuwpulondus uttinuljupgh b opph pugnitdwt dow-
nyp hhdijws ghunwluinpbh hhttwdnpjws tnplwnhdubph Jpu: Ugu
Ununkgnidp Juywunh ny dhuyt $hghjuljmt wennenipjutp, wyjb hngk-
puttwjut juynitinipjuip b wnhynipjut pupdpugdubnp:

Chanpnilnfwé £ 27.02.26

HccnenoBanue cyTo4HOM MOTPEOHOCTH B MUTAHNH, PACX0/e JHEPIHH
1 MOTPeOJIeHNH BOABI CPEeAN MOJIOJCKH

P.C. Xauarpsmn, I'.A. I'adpuensin, 3.B. Maptupocsn, A.Jl. Capresin,
A.B. laBtan, JI.C. Xauarpsin

Jnst HopManbHOro (hYYHKIIMOHMPOBAaHHS OPraHU3Ma HEOOXOMUMO OCTATOYHOE
norpebIieHne 3Heprun U Bogpl. CyTodHas MOTPeOHOCTh B SHEPIHHU 3aBHUCHT OT BO3PACTa,
oja, YpoBHS (DM3MIECKON aKTUBHOCTH M COCTOSIHHS 3/I0POBBS. B cpemHeM moapocTkam
U MOJIOABIM oM TpeOyercst okomo 2000-2800 Krtokanopuii B CyTKH Ui oOecrede-
HUS pOCTa, YMCTBEHHOU JEATEIBHOCTH U (PU3MUECKON aKTHBHOCTH. JHEPTHS IMOCTYIAeT
B OpraHm3M, TJIABHBIM 00pa3oM U3 OEIKOB, )KHPOB U YIIICBOIOB, KOTOPHIE TOIDKHBI ITOT-
pebIsaThes B cOaTaHCHPOBAHHOM COOTHONICHHH. Boma MMeeT KU3HEHHO BasKHOE 3Have-
HHE U1 OpraHu3Ma: OHa YYacTBYET B OOMEHE BEIIECTB, TEPMOPETYIISIIMN U BBIBEICHUU
TOKCHHOB. [lompocTKaM M B3pOCIBIM PEKOMEHAYETCS YIOTpeOsITh B cpemneM 1,5-2,5
JTpPa BOABI B JICHb B 3aBUCHMOCTH OT ITOTOAHBIX YCIIOBHI U YPOBHS (PH3MIECKOI aKTHB-
HocTH. Takum 00pa3oMm, IUIs MOIEPIKaHUs 30POBOT0 00pasa KU3HHU BAKHO 00€CIIeUH-
BaTh OPraHU3M JIOCTATOUYHBIM KOJIMYECTBOM PHEPTUU U BOABI IOCPEICTBOM IPABUIIBHOTO
1 c0aJaHCHPOBAHHOTO IIUTAHUS.

Study of Daily Nutritional Intake, Energy Expenditure, and Water
Requirements Among Youth

H.S. Khachatryan, G.A. Gabrielyan, E.V. Martirosyan, A.D. Sargsyan,
A.V. Davtyan, L.S. Khachatryan

Adequate intake of energy and water are essential for the normal functioning of
the body. Daily energy requirements depend on age, gender, level of physical activity,
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and overall health status. On average, adolescents and young people need about 2000—
2800 kilocalories per day to support growth, mental performance, and physical activity.
Energy is mainly obtained from proteins, fats, and carbohydrates, which should be
consumed in balanced proportions. Water is vital for the body, as it plays a key role in
metabolism, thermoregulation, and the elimination of toxins. Adolescents and adults are
generally advised to drink about 1.5-2.5 liters of water per day, depending on weather
conditions and physical activity level. Thus, maintaining a healthy lifestyle requires
ensuring sufficient energy and water intake through a proper and balanced diet.
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5. The SI (from the French Systéme International d’Unités) is the modern metric system of
measurement. It was established in 1960 by the 11th General Conference on Weights and
Measures (CGPM - Conférence Générale des Poids et Mesures), which is the international
authority that ensures wide dissemination of the Sl and modifies it, as necessary, to reflect the
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assumed to be mutually independent. There are 22 derived Sl units defined in terms of the
seven base quantities. The SI derived unit for energy, as work or quantity of heat, is the joule
(m2-kg-s-2), the symbol for which is J.



Menununckass nayka Apmennn HAH PA 1. LXVI Ne 2 2026 137

Aptyp Kumosnu lykypsin
(k 70-1€THIO CO THS POKICHUS)

3 Mas ucnoiaHuiock 70 JIeT TOKTOpy Menu-
LMHCKUX HayK, wieHy-KoppecnionneHTy HAH PA,
3aBefyouieMy Kadeapoil 0TOpHHOIAPUHTOJIOTUI
l'ocymapcTBEHHOr0 METUIIMHCKOIO YHUBEPCH-
Teta uM. M. I'epany, INIaBHOMY CHEHATUCTY
M3 Apmenun, Aptypy Kumosnuy Ulykypsny.

OxoHuuB B 1973 T. CpeqHIO0 MIKOIY C 30-
nmoroil menansto, Aptyp UlykypstH noctynun B
EpeBaHCKHMII MEIMLIMHCKHH WHCTUTYT, KOTOPBIN
OKOHYMI ¢ oTimyueM B 1979 r., m B TOM Xe

/ roay mocCTymnuil B KIMHUYCCKYIO OpAUHATYPY 11O
CIICHUAJIBHOCTU OTOPHUHOJJAPUHIOJIOTUSA B 1-ii MockoBCKHit MCI[I/ILII/IHCKI/Iﬁ HUH-

crutyT. C 1981-1984 rr. yuusics B acnupaHType, YCIEIIHO 3aIUTHB KaHIWIAT-
CKYIO JIHCCEpTaluio, BepHyJcs Ha PoauHy m moctymun Ha kKadeapy OTOpWHO-
napunronornd EI'MVY B kadecTBe MilajIIero Hay4yHoOro COTpyIOHHKA. YxKe Oymydu
OTOPUHOJAPUHT0JIOrOM, BiaaeromuM Becemu TunoBeiMu JIOP onepanusmu, B 1992 r.
OH OBUI NpUIJIAIIEH Ha [IODKHOCTH 3aBEeYIOIIEro BHOBb OTKpbIBIIerocs JIOP
otaenenust ML «3QpeOynu», rae npopadoran mo 2021 r., ¢ 2022-2025 rr. pyko-
BOIMJI MEIMIMHCKON ciayx00ii ML «AcCTXMK» M OJHOBpPEMEHHO ObLI Ha3HaueH
3aMecTUTeNeM IIaBHOro Bpaya 1 pykoBoxuteneM JIOP coyx6s1 ML «IllenraBut»
[0 HACTOsAIIEE BpEMsL.

B 2000 r. Aptyp Kumosnu IllykypsH 3aluTHII JOKTOPCKYIO AUCCEPTALUIO
1o TeMe: «Xupypruueckasi peaOminTanys KOHIYKTHBHOH TyTOyXOCTH».

C 2008 1. o ceit nenp A.K. IllykypsH 3aBenyer kadenpoil OTOpHHOIAPHH-
rojgorun ETMY. HeoqHokpaTHO CTakMpoOBaiiCsi BO MHOTUX M3BECTHBIX KIMHHKAX
Awmepuxn, @pannuy, ['epmannu, Asctpun U Mcnannu. OH saBnserca aBTopoM 250
HAy4YHBIX PabOT, yueOHO-METOANYECKUX NOCOOMH, MpPaKTHUECKUX PEKOMEHIAIN
u 1 moHOorpaduu. MHOrOKpaTHO BBICTYIANl Ha MEKAyHApOJHBIX KOHIpeccax, (o-
pyMax M CHMIIO3MyMax C JIOKJIaJaMH 10 HauOoliee aKTyalbHBIM BOIIPOCaM OTOpPU-
Honapunroiorun (bpuranus, Ucnanus, Beuns, benbrus, [lopryramus, Upnan-
st 1 ap.). Iloxg ero pykoBOACTBOM 3aluuineHbl 15 KaHIUAATCKUX AMCCEPTALIUH,
MOJrOTOBJIEHB! K 3aIIuTe 3 HOKTOpCKHE U 1 kaHAMOaTcKas auccepranus. MHorue
W3 €ro yUYEHUKOB M IOCIIEOBATENEN MOMYyYMIHN NyTEBKY B JKU3Hb U B HACTOALIEE
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BpeMsI SIBJIAIOTCSA ONBITHBIMHU CHENHaNcTaMu U pykoBoautensamu JIOP ornenenuit
B PecniyOnuke.

Knuanyeckyro 1 Hay4HO-TIpeNnoAaBaTeNbCKylo padboty Aptyp KumoBnu
COBMEIIAaeT ¢ OpraHu3aTopckoi, Tak ¢ 1996-2002 rr. oH OBLT Ha3HAUYCH HA JIOJIK-
HOCTh MPOPEKTOpa 1Mo 3apyOekHbIM cBsizaM B ETMY, ¢ 2001 r. — riaBHBEIM KOH-
cynbtanToM M3 Apmenun o JIOP ciyx0e u rnmaBHeIM crienuanictoM I. EpeBana.
B 2008 r. A.K. Ulykypsi Ob11 n30paH Npe3HIEHTOM acCOLMALNU OTOPHUHOIAPHH-
roioroB Apmennn, B 2017 1. — wienom-koppecnionaentom HAH PA, a ¢ 2018 1.
SIBJIAETCSI TJIABHBIM PENaKTOpOM KypHana «MeaunuHckad Hayka Apmennn» HAH
PA.

A K. lykypsH ABIsS€TCS OCHOBATEIEM KOXJIEApHOW MMIUIAHTAlMM B ApMe-
Huu. Ilox ero pykoBoaCTBOM M IIPH HEMOCPEACTBEHHOM YYaCTHH MPOBEAEHO OKOJIO
300 KU, B pe3ynbpTrare KOTOPBIX BOCCTAHOBIIEH CIIyX M YIYYIIEHO Ka4eCTBO JKU3HU
y OOJBHBIX C TSHKEIBIMH HAPYIICHUSAMH CIyXa.

Aptypa Kumosnua IllykypsiHa MOXKHO OXapaKTepH30BaTh KaK BUPTYO3HOT'O
XHpypra, BIAACIOLNIETO BCEMHM BHAAMH CIYXOYIYYIIAIONMX W MHUKPOXHPYPIH-
YEeCKHUX OIEpallui, Mepearoiero CBOM OMBIT MPEACTABUTENSIM MOJIOAOTO MOKOJIe-
HUSI, XOPOIIEro OpraHu3aTopa, BBICOKOMHTEIUIMTEHTHOTO M JOOPOXKENaTelnbHOr 0
YeJIOBEKa, IOJIB3YIOLIETrocs OONBIIMM aBTOPUTETOM H JIIOOOBBIO CPEAn KOJUIET U
npyseit. [IpoiineHHblil UM IyTh — AOCTOMHOE MPOAODKEHHUE JIeNa ero OTLa, 3aciy-
KEHHOro Jearens Haykd, 3asenytomero JIOP kadenpoit Ha nporsokenun 30 iner,
OCHOBATENSA OTOXUPYPTUHM B ApMEHHH, BBIJAIOIIETOCS yYEHOrO0 W KJIMHHIUCTA
Kuwma I'aiikoBnya [llykypsiHa.

[ozapaBmsiem 100UIsIpa U JKeTaeM KPEMKOTo 340POBbs, MPOGeCcCHOHATBHBIX
Y TBOPYECKUX YCIIEXOB, TOITHX JIET )KU3HU.

Omoenenue ecmecmeennvix Hayk HAH PA

Kadgheopa omopunonapunzonocuu EI'MY um. M. I'epayu
Peoaxyuonnas xonneaus scypnana

«Meouyunckas nayxa Apmenuuy HAH PA
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<wiintiuh nunnyudnipyniip (ypndhp)

«<wguwnwbiih  pdolpuginnyegnify  hwtnh-
unid myugnnid G ophghtiwy hnnudttip
L wlwpyubp, npnop nruwpwbinid b thnp-
awpupuljub, Juihuowpgtihy W Yrhtthyuljuh
pd2hughmnipyub hwpgtipp:

<nnjudttiph dliwnpnidp

1. <npjudp thpluyugynmd t 3 wmuywghp
opphliwjhg” huytipti, nnubipbh jud wbgt-
ptb jEqUny, ghuwfub peuduwph dwlw-
gnnipjudp, hbswbu bwle nintigpny” wyl hhd-
twpyneyniihg, npuntin Juwnmwpyl) £ wphuw-
mwipp: Whhpuwdbtyn b bbpuyughty tulo
hnpjwoh ftupnbuwghtt mwpptipuyp Ynd-
wuliunught  uqujuowyh  (CD)  YJpw
(Microsoft Word for Windows 2000, Unicode
Times New Roman wwnwwnbuwlny nniub-
pkb b whqtiptb kgnibtiph W Sylfaen™ huyb-
npkbh huwdwp):

2. Ghuuub hnnpuwoh dunjuyp swbwp L
qlipuquibigh 10 wwwghp Lop, dhpunjwy wn-
Jniuwlibpp, Gyupbtipp, ubndwgpbpp L gpu-
Juinigyut gwiyp: Whtwnpyotph dwduyp
Yuinnn E jhity dhisle 20 t:

3. Gpwht wfutkpp tipuyugynid o
htunlywy Yhpw. <S89 gmghsp, hnmpjwdh Jup-
twghpp, htinhtwubph wniattph W huypw-
nLbtitph uqpwnuntipp L wgquiinibobpp,
wyw” hhdbwpynieyut widwbnudp, hwugka
U pwbiwh puntipp (8-10): <nnywdh Ytipgnid
nynid G htnhtwyabkph unnpugpnipynib-
ttipp W hipwhunuwhuwdwpbtipn:

4.9hnwjub hnnpjuwdp punugud t hk-
wlywy dwubiphg, w/ Ghpuwdwlubd dwu, p/
fyniep W dtpnnbtipp, ¢/ wpmynibpbtipp W pb-
twpynuip: Utindwgptipp” huytipt@ ud nni-
ubipit L wigtptb |hgnidbtpnyg Ghpluywg-
Ynd GG wnwbaht tptiph Ypu:

5. Quujubinipyubd gudyp wpynid £ hng-
Jwodh Ytipgnmyd” wnwbahh tony, wypphlalub
Jupgny Gwp huwyptbwlwb, wyw ownwp-
tipypw htinhtwyotpht: <nnuwdh mtipunnid
hnnudttpp ppgnid G punwiniup swiljtipm-
ttiph Wb eutpny:

6. Tudpwgpnipjuip hpunibp £ Jtpw-
wuwhynid ninntini, adpugptne jud Ypbw-
wbnt gublugud hnnjuwdh mbipuwnn:

7. Qh pEnyuwnpynid dpjuywugity nww-
gnnipjult hnnwodtbtp, npnip  Gwpayhtnod
nyugpytp &b qud hpuyugyly wy hwb-
ntiubtip hpuwywpudwt hwdwn:

8. <wlintiuhti pmdwbnpyuqpyty Yupnn o
htswytu wnwbdhtt wihwnbtpp, wiybu W
hhdwpynipynitbtpn:

[Ipoduas :xypHaia

B xypHane “MenunuHCKas Hayka
Apmenun” TyONHKYIOTCS OpUTHMHAIBHBIC
U 0030pHBIC CTaTbH, OCBEIIAIOLINE BOI-
POCHI 9KCIEPUMEHTATBHON, MPOPHUIAKTH-
YECKOW U KIIMHUYECKOW MEIULUHBL.

OdopmiieHne craTeit

1. Crarbs mOMKHA TPEACTABIATHCS B
TPEeX pacleuaTaHHBIX »JK3EMIULIpax Ha
PYCCKOM, apMSIHCKOM WM aHTJIHHCKOM
SI3BIKE, CONPOBOXKIATHCS HAIPABICHUEM
YUpEeXIEHUs, TA€ OHA BBHINOIHEHA, UMETh
BHU3y HAy4yHOro pykoBogurens. HeobGxo-
MO TaKKe IPEACTaBICHHE CTAaThbU Ha
kommakTHOM nucke (CD), B TekcTOBOM
penakrope Microsoft Word for Windows
2000, (upudrom Unicode Times New
Roman mms pycckoro W aHIIIMHICKOrO U
Sylfaen — st apMsIHCKOTO SI3BIKA).

2. O0beM Hay4dHBIX CTaTed HE OIDKEH
npeBbimath 10 CTpaHWI MAIIMHOIMCH,
BKJIIOYass TAONUIBI, PUCYHKH, pPE3lOME MU
oubmuorpaguto. OO0beM O030pPHBIX H
npoOJeMHBIX cTareil pomyckaercst a0 20
CTpaHUII, BKJIIOYast CIIUCOK JINTEPATYPHI.

3. BeixomHble TaHHBIE YKa3bIBAIOTCS B
CIIeAyIOIIEH TOCIIeI0BATEIBbHOCTU: HHIEKC
VK, Ha3BaHue CTaTbM, HWHHULKAIBI U
dbamMmIuM  aBTOPOB, YYpEXICHUE, TIJe
BHIMONHEHa paboTa, ajpec, KIIOYEBbIC
cnoBa (8-10). B KoHIlE CTaThu JOMKHBI
OBITH TOIIUCH aBTOPOB, a TaKKe HOMEpa
TenedoHoB.

4. Crarest JOMKHA BKIIOYAaTh Clle-
QIyIOIINE pa3feibl: a) BBeIeHHWe, 0) Ma-
TepHal M METOIBL, B) Pe3ylbTaThl U 00-
cyxnenue. Pe3tome Ha aHrumiickom Hu
apMSHCKOM SI3BIKaX IPUJIAraroTcs Ha OT-
JIETBHBIX CTPAHHULAX.

5. buGnuorpadust mpUBOIUTCSA B KOHILIE
CTaThM HA OTJCTBHOH CTpaHHLE B ai-
(aBUTHOM  TIOpsAKE, CHadyajga  OTe-
YecTBEHHasA, 3aTeM 3apyOekHas. CcpUIKd
Ha WCTOYHHKH B TEKCTE IPHBOIITCS B
KBaJpaTHBIX CKOOKax B BHIC HU(PPOBHIX
0003HaYCHUI.

6. Pemakiust octaBisieT 3a coOoi mpaBo
HCTIPABIISITH, COKPAIIATh CTATHH.

7. He pomyckaeTcs HampaBi€HHE B
pPENaKIUIO CTATeH, OIMyONMKOBAHHBIX pa-
HEC WINM HANpaBICHHBIX OIS IEeYaTH B
JIPYrHe >KypHabl.

8. TloamucumkamMu MOTYT OBITH Kak
YaCTHBIE JIUIA, TAK U YIPEKACHUS U Tpe.-
TIPUSITHSL.
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