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Pwlwih pwnbp: Nepeta L., dwlnninwnpnbn, uhynn-
wnuwnpnbn,  wwnnduwghU-wpunppghnl - uwGlunpwinLuw-
swhnipynil:

LEpywynudu ghinwywu - wnGuwllntuhg  swihw-
quug wplnpynwd E pnyubpnud hwlpwyhu twwipptpp
yncinwydwl  nhuwJdhywyh  nwunwduwuppnodp,  pwuhp
np Jwulwghwnwywl wnpjniputpp hwuwnned Bu, np
dwypnunwpptpp W Jhypnunwpptpp nduwy Gu yuwupugine
Uh  2wpp  hhdwunnipynilltph - qupgqugnudp,  huy
npnutpp (nwnhnunwyihnutp, wup JGinwnutn) punhw-
wnwyp® npulenpnud BU - pnitwdnp L Jwlgbnngtu
hwuwnynipynuutp [2]:

Swlpwjhu wwpptpp Ywplenp nGpp GU puwnnud
yEunwuh opgwuhquutph YEuuwgnpénLuGnLwl UGD:
Hwlp wnwlgpwihtu ntp nltuEl wjuwhuh YELuwywl
ywplenp gnpéplpwgutpnid, huswhuhp GU Wnipwn-

huwlwyneyniup, yGLuwuhuptqgp, hwunhuwuncd
Gu dEpdEunuEph  ynpwywnputbp, dunund GU Lwle
dhwwdhultph, hnpdnUlGph, whqguGunltbph  pw-

nwnpnLjwl Uty, nunph Upwlg wupwdwpwnnientup
ywpnn E pEpG qupguwgdwl W wah uwuqupnudutph [7]:

PnyutGpnud  JhypnunwppGph Lundwdp ww-
hwuop W npwlg pwlwyubpp, h wnwpptpnientu
hwlpwhu W opqwuwywl ulnignn Wniebtph, 2wwn
thnpp £, uwyuwjl, inbnwlph hnngpwywl, 9pwgpw-
wl  wnwudlwhwwynenibund W EYyninghwyw
wnununjwoénipudp  ywydwuwynpgwd,  wyn pw-
Lwyutpp  Ywpnn G wnwwnwudt]  gbpwquugbing
pnywwnpbh uwhdwlltpp: [wdh wnubind yGpghu
nwulwdjwynd ntnwpnyubph, npwughg uwnwgynn

*Luuuyuarnre3UulL 3UUSE
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nGnwynietph W ntnwalttph Lwwdwdp wénn ht-
wnwpenepnientup, Ywplnpynwd £ npwug Lywundwdp
npwyh JGpwhuynnnigwl ywhwlgubph puuwnwgnedp:
Wu wbuwllnuhg® nbnwpnyutph  nEnwpwlwywl
wywnhdnrgywt W wprynctbwydBunngejwt - guwhwwndwl
ywplenp wywhwugltphg JGyp wbwp E hwlunhuwlw
nGnwpniuwhnudpnud  hwupwihtu  twppGph  pwlwyw-
ywu npnnidp [10]: Mwwnwé (wpnpwwnnp gnpdplpwgh
(GLP) 2ppwtwyutpnd nEnwpnuwywl hnwdph npwyh
huynidp, 6wup JGunwnutpnd W nwnhnunwyhnubpny
wnununyjwoénipwl  wunhdwuh npnanudp dwdwliw-
ywyhg ubennutpny W uwppwynpnedutpnd, UEpywyndu
U3Y-h nbnwpnuwywl hnwdptph npwyh  hulydwl
wwpunwnhp wywhwusutphg JGyu £ W ywplnpdned E
pnLuwlywl  wwuwnpwuwnnlyubph  unwunwpunwdnpdwl
gnpéplpwgnid [9]:

Swpyh wnlbinyd puunph wpnhwywungggniup, Jbp
nLuntduwuppnipjwl Lywunwyp nwpdwyd 33 pinpwygh
EuntUhy wnbuwyutbph® uundwnwna Unwuhuhh (Nepeta
mussinii, Spreng) W Jwwyjwnwnd gnppwntnuwyniup
(Nepeta sulphurea, C.Koch ) onwsnp hnudptiph hwupwyhu
ywaqutph ncutnduwuphpnidp:

twnwqgnuinipjwl Uynipp W UEpnnubpp

AGnwagnunnggyw Wnptp BU Gnbp dwyph
(4) (pwpapnyeyniup 6ndh Jwywpnwyhg 13004,
39°41°10"N, 45°28°0"W) LwhuwitnUwih,

Swnywhnywnh (O) (pwpapnieynip dnyh dwlywpnwyhg'
21004, 40°38°10"N, 44°13°23"W) |tnUwjhu gnwnnhutphg
Nepeta mussinii (Spreng.) L Uwupw) (U) gGnnh hndunhg
(pwpapnLejntup 6nyh dwywpnwyhg 19604, 40°38°58"N,
44°03°03"W) hwjwpywéd Nepeta sulphurea (C. Koch)
wnGuwyutph hnwdpbpp: 3nwdptpp Jptpdbp G 2017
hnihupb dwnydwu thnynud” nEnwpniuwywl hnedpbph
dptpdwl W snpwgdwl  gnpépUpwgltpp  juwunUw-
ywpgnn Jhowqgquwjht hpwhwugubph hwdwawju [8]:
3nwdptph heppwphqugnudp W Unyuwwuwgnidu hpw-
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Unjniuwy 1.
Eublghwy b wuydwlhwlwl Eublghw) tinwpnpbph wwpnibwlniginiip (Ug/lg, %) 3 wnwpwowppnswllbinhg dpbnywo
onwsnn hnedpbpnid

QhSNH33NFL

BSwnlywhnyhwn

Ug/yq

K 22,203+0,039 | 23287,607+£204,538 | 26,105+0,158 | 23287,6 156,375 | 17,854+0,024 | 16618,41+21,229
Na 0,195+0, 005 201,023+ 5,795 0,144+0,024 138,488 22,554 | 0,156+0,013 139,653+11,776
Mg 1,643+0,037 1735,122+21,423 1,763+0,021 1740,77+21,022 3,123+0,014 | 2904,73+13,167
Ca 6,603+0,016 6982,214+17,846 6,004+0,183 |5934,003+182,362 | 12,804+0,113 | 11916,81x106,15
Zn 0,0273+0,002 28,571+2,341 0,0206+0,002 19,783+1,901 0,031+0,0017 27,934+1,139
Cu |0,0005+0,00003 0,533+0,033 0,0008+0,00003 0, 795+0,032 0,0012+0,0003 0, 897+0,267
Mn | 0,0304+0,0018 31,746+1,802 0,027+0,0014 26,708+1,362 0,044+0,0038 37,243+3,434
Fe 0,754+0,,019 793,519,509 0,465+0,017 454,847+17,938 | 0,153%0,009 139,653+9,311
Pb <0,001 <1,06 <0,001 <0,99 <0,001 <0,9

Cr <0,001 <1,06 <0,001 <0,99 <0,001 <0,9

Co <0,0001 <0,11 <0,0001 <0,099 0,0001 <0,09

Ni <0,0001 <0,11 <0,0001 <0,099 0,0001 <0,09

Cd <0,0001 <0,11 <0,0001 <0,099 <0,0001 <0,09

Jwlwagyt] £ 33 QUU Fnuwpwlniejwl hUuunhwnnunh
htppwpphnuwdnwd  (Gpwugdwl  hwdwpubpu BU° ERE
194781 (Gwnywhnyhw), ERE 194782 (Uwlpw)), ERE
194783 (dwjp)):

3nwdptph  JUnfupwht - quuqywéubph  hwupwyhu
Jwautpp npnpdGp GU 33 Shwnnueynillbph wqquyhu
wywnbdhwyh Gpypwpwlwywl ghwnipynLultph
huunmhwnnuinh  Wuwhqubph  phdhwywl  JGennutph
[wpnpwwnnphuwynud” wwunndwyhU-wnunppghnl
uytyunpndnuinndtunphwih JGpennnyd (AAC-1N, Carl Zeiss,
Germany):

IGnwgnuinieywl wprynctuputpp yhdwwgpwyw
Buwydwl B Gupwpydt, Unynuintuwnh t pEunh hwdw-
awyu:

SGwnwqgnuiniejwl wpyntuplutpp W pULwpynLdp

Lwhitwywl unnwlnwpuwynpdwl 2Now-
Lwyutpnud yuunwpqwé hEunwgnuinipjwlu wpnyniupnd
npnauGp  BU hnwdptph  dnfupwiht quugywéutbph
hwupwjhu Ywaqutpp: Iwywnuwptpytp U 13 YeLuwdhu
twnnpkp, npnughg 4-p dwypnunwpptp Gl (K, Na, Ca, Mq),
npnup Jwagunwd U JUnfuph gbpwlphn quugwénp (6°
30,63 %, 4 34 %, U 33,92 %), 5-n" Uhypnwnwnpptp (Fe,
Cu, Cr, Co, Zn), (60,7785 %, 40,4819 %, U 0,1821 %)
3-p" nywpwdhypnunwpptp (Mn, Cd, Pb, Ni), wjn pyncd®
6-p tublughw) (Fe, Cu, Zn, Mn, Cr, Co) L 2-p° Wwydw-
Lwywl Eutughwy (Ni, Cd) [5, 6]: Nuncduwuhpywé
hnudptph pninp Ldnutph nEwenid nhindtl E vwpptph
pwlwywywl Lywpniiwynipjwt bdwquwl  hGnlywy
ophUwswihnipyntup” K>Ca>Mg>Fe>Na>Mn>Zn>Pb>Cr>
Cu>Cd>Co>N:i:
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IGwnwgnuninywl hwdbdwnwywl Jepinénipjw
wpryntupuGpp gnyg wnydtghu (wn.1, Uy. 1), np pnnp 3
dwpgbphg Jptpdwéd udnputpp Eyninghwwbu dwenep
GU" pnilwynp wwppteph (Pb, Cd) L hwjwnuwptpdwé
Futughw; L wwdwluwywl EuBughw| wnwpptph pw-
Lwyutpp s6U gEpwquugtb] U3Y-h nuntgnygutpny dwunp
dEnwnutph hwdwp Juwuntwywpgywéd enywwnpth
funnniejwl  uwhdwlUGpp: Ny Jh Udnpnd As  sh
hwyinbwptndG[4, 11, 12]:
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LY.1. 33 wwppbn wnwpwéwpnswlliinhg  dpbnywéd
onwisnn hnidpbnnid Fublughwy U wuwydwlwlwl Eublghuwy
wwpnbiph wwnniiwynipwl (Ug/lya, %) gdwwunybpp

SyjwiuGph depwdnieniup gnyg £ wwhu, np
pninp 3 wnwpwéwyppwlltbphg  Uptpdwéd  hndptpu
nluEU phdhwywl twpptph gpGet Uunylu npwywywu
Ywautpp, ywpqwuwbu twpptpynwd GU pwlwyuwtu:
npny  hGnhtwyubph®  pnyuph  Unpdwy
qupquwgdwlu  hwdwp Fe WL Mn wwpptph  hw-
pwpGpnienlup npwunwd wGwp £ (hup 1,5-2,5 [3]:
Wu ophUwswtihnientup  YhpwreGind  juwndwnwnah
dptpywéd hnudptph nbwpnwd” gpwugybghu hEnljw
wpryntuplGpp™  Swnywhnyuinud  Fe-Mn thnfuhw-
npwpbpnientup Yuagdtg 25,0, Ywyphg Uptpdwé hnwdph

Cuwn



nGwpend” 17,03, Uwlpwh hnwph Udnpnud 3,75:
LoJwéd 3 dwpgtbpnud wju hwpwpbpwygnueywlp gb-
npwqwugnn gnigwup2p yyuwynd £ hnnh Jdte dwugqwlh
hwdtdwuwn Epyweh pwpap pwlwynipwu W hwjwpywd
hnudpGph® Gpywe YnLinwyGine ntbwynipywl dwuh:
Cunhwuntp  wndwdp, pnyubpnud  EuGlghwy
tnwnpEpp hhduwywunwd unwgynud BU hnnhg [8]: Cuwn
Encpywit, pninp LdnwuEpnud Jwypnunwpptphg wnwyt-
[wagnyl pwlwyutpny hwunbu U quihu K, Ca, Mg, Na,
wnwppEpp: Cun npnud, bwnphnedh hwdGdwwnwpwn phy
pwlwyutp gpwugdtghtu dhwyu duyph Udnned, npp
punpn? £ wju nwpwoéwpewlht L wywydwuwdnpywé £
hnnnud wyu tnwpph Wupw dhwgnipynituGph funngeywidp
L wu hnnGpnud Lwwnphnud wwpnluwynn wunustih
dhwgnipyniltph - wnwynigjwdp, npnup  gnpélbw-
ywunwd wuhwuwUGh Bu pnyubphl: dwjph Udnpnd
nhindbl £ K-h J66 pwlwy, npp wyn uwph 2wquliw-
Ywagnyl hnntpnud K,0-h hwjwuwn puwpfudwéniejwl
unphpy E: Swnywhndwnh Udnpnud hwnywwbu pwpan
Eht Na-h W Fe-h pwlwyutpp: Uwlpwyh Udnpnud
Mg, Ca, Zn, Mn-h pwlwyutpp® wnEnwuph nnnnynn gt-

garuyuvnrE3UL SULY
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wnwhnyunwnwpwywunwihu hnntph hwwnynieynluutpnyg
wwydwuwdnpgwd, npnup wsph U puyunud Yuwugwod
Mg-h pwpap wwpniiwynipjuwdp W YwppnuwwnUuGph
wnywynipywdp [1]:

GqpwlwgnipjnLlutp
Swjwuwnwlh pLuwyhdwywywl wnwnptbp
gnnpuGpnd wénn Juwwndwnwnd  Unwhuh L

gnppwnbnuwynl  inGuwluEphg Jptpdwé hndptpl
ntuEl  hwupwihu  wwppGph gpGet Unyl  npwyw-
ywu Yuwaup, wwpquuwbu wnwpptpynud BU pwliw-
uwuwtu: I6nwgnunywéd pninp hnedpbpp Eyninghwwtu
dwepenip GU. ny Jh Udnnwd sh hwynuwpBpytp As, huy
hwjinbwptpdwé Ujinwu pnllwynp wwppeph (Pb, Cd)
pwlwyutpp s6U gbpwquugh] pnywwnpbih funnejwu
uwhdwuutpp:

Fuwyhdwywywt  wuwydwultpp L wnbubwéhu
gnpénultpp Ewywunptu wwjdwuwynpnwd  BU
pnyubpnd  JwypnunwppGph W Jhypnunwpptph  gn-
Jwgnudp L wwpniuwynieyniup:
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M3YYEHNE MWHEPAJIbHOIO COCTABA BO3AYLWHO-CYXOro CbiPbsA KOTOBHWUKA MYCWHW
(NEPETA MUSSINII, SPRENG) N OLEEHKA 3KOJIOTMMECKON 3AIrPA3HEHHOCTU KOTOBHWKA
CEPHOXENITOIO (NEPETA SULPHUREA, C. KOCH), MPOM3PACTAKOLWLNX B PA3HbIX PETMOHAX

APMEHNN
ApwakrsH HN.
ErMY, Kagpedpa papmaxoeHo3uu

Kniouesble cnoBa: Nepeta L, makpo3snemeHmeol, MUKpO3/1eMeH-
meol, amoMHO-abcopbUUOHHAs Ciekmpogdomomempusl.
CoBpeMeHHas MeauuyHa ocoboe BHVMMaHve yaensiet usy-
UYEHWI0 JOCTUXKEHWI HapoaHOW MeanumHbl. O6 3TOM cBuaeTenb-
CTBYIOT MHOTOUMC/IEHHbIE AOKYMEHTbI 1 yKa3aTenn BO3 B 310N
chepe. [NprMoOpUTETHBIM HaMpaB/ieHWEM HAy4yHOW W NpaKTuye-
CKon hapmaumn ABASEeTCS M3yYeHne pecypCoB JieKapCcTBeH-
HbIX PACTEHWI 1 CO3[aHNEe HOBbIX MPenapaTtoB Ha WX OCHOBE.
naBHas 3agauya Anst OOCTUXKEHMWSI 3TOW LeNn-CTaHaapTu3aums
NeKapCTBEHHOro pacTuTenbHoro coipbs. Lenb 3tov pabothbl -
onpefeneHne YNCIOBLIX NOKAa3aTeneln KauecTBa Cbipbs: BAAX-

SUMMARY

HOCTb, 3012 06wwas, 3ona HepactBopumas B 10% -HoW consHon
KMCI0TE, 3KCTPAKTVBHbIE BellecTBa. MaTepuanom asis uccneno-
BaHMWS CNYXKNIO CbIpbE BbllLEYKAa3aHHbIX PaACcTeHWI, COBpaHHbIX
B noHe 2017 ropa ¢ Tepputopun r. Baiik (BavioTy [O30p), cena
LlaxkaoBuT (AparauoTH), cena ManTtaw (LUnpak). NccnepnoBarmsa
nNpoBOAMANCHL NO YKa3aHuam pykosoacTtea BO3 «Quality control
methods for herbal materials». OnpegeneHbl YnCnoBbIE NOKa3a-
TENN KauecTBa Cbipbsi, KOTOPblE MOryT BbITh UCMOb30BaHbI AN
npenBapuTeNnbHOW CTAHLAPTV3ALMW: BNAXHOCTb, 30M1a obuias,
30na Hepactesopumasi B 10%-HoW CONAHON KNCNOTE, SKCTPAKTMB-
Hble BeLlecTBa.

STUDY OF THE MINERAL COMPOSITION OF THE AIR-DRIED RAW MATERIALS OF THE MUSINI
(NEPETA MUSSINII, SPRENG) AND ASSESSMENT OF THE ECOLOGICAL CONTAMINATION OF THE
(NEPETA SULPHUREA, C. KOCH) GROWING IN DIFFERENT REGIONS OF ARMENIA

Arshakyan N.1.
YSMU, Department of Pharmacognosy

Keywords: Nepeta L, macroelements,microelements, atomic ab-
sorption spectrophotometry.

The aim of this study was to determine weight loss on drying,
extractable matter, total ash and acid-insoluble ash. Thirteen
biogenic elements of ash masses were found, 4 of them were
macroelements (K, Na, Ca, Mg), 5 of them were microelements
(Fe, Cu, Cr, Co, Zn), and 3 of them were ulrtamicroelements (Mn,
Cd, Pb, Ni). The six elements (Fe, Cu, Zn, Mn, Cr, Co) were essen-
tial and the two (Ni, Cd) were conditionally essential. The highest
result of the raw material weight loss during drying process was
in samples from Vayk - 11.34%, the lowest one was in samples
from Tsakhkahovit - 7.84%. The highest content of total ash was
in samples from Tsakhkahovit - 10.59%, and the lowest one was
in those from Mantash - 9,3 1%. The highest amount of 10% HCl
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insoluble ash was in samples from Tsakhkahovit - 2.37%, and
the amount of 10% HCl insoluble ash in the samples from Man-
tash and Vayk was equal (2.29%). The highest content of ex-
tractable matters was found in the raw material obtained from
Tsaghkahovit - 12.52%, from Vayk - 11,6%, and from Mantash
-11,5%.

The highest result of the raw material weight loss during dry-
ing process was observed in analytical sample obtained from
Vayk. The highest content of total ash, 10% HCl insoluble ash,
and extractable matters was observed in samples from Tsakh-
kahovit. All samples cultivated from 3 regions are ecologically
clean.
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POJ1b NAPATUPEONAHOIO FOPMOHA B ®YHKLMOHAJIbHOW
AKTMBHOCTW CEPOEYHO-COCYANCTON CNCTEMDI

MuracsiH A.B.
ErMY, kagedpa ¢usuonozuu

lMonyyera: 20.05.2022, peueH3uposara: 24.06.2022, npuHama: 19.10.2022.

KnioueBble cnoBa: napamaopMoH, 2uno@dyHKUUS 0Ko/10-
WUmMo8BUOGHbIX Jcesae3, aopma, Kapouo-8dcKy/IIpHAs cu-
cmema, Kassyuegolie KaHassl, UAMO.

B nocnepHue pecatunetns CepaevYHO-COCYAWCTbIe
3aboneBaHmns (CC3) 3aHnMatoT 1-e MecTo B 06LLen CTpyK-
Type NpWYMH CMEPTHOCTU W WUHBANMAM3ALMN HaceneHus
[27, 17]. Cpean daktopoB pucka passutus CC3 ocoboe
3HaYeHWe NpUAAETCS HapyLWEeHWI0 MeTabonnaMa Kanbums
(Ca). Dedurumt Ca MOXKET NpMBECTU K pa3BUTMIO LUMPOKO-
ro cnektpa CC3, B TOM uncne aptepranbHON rmnepTeH3ny
(AN [12, 16, 23] n aputMun [15]. MNpeabigywmmn nccne-
JOoBaHMsAMK Kadenpbl (M3NONOrMM NMOKA3aHO Momyu-
pylouwee BansHWe napatupeongHoro ropmoHa (MTT) Ha
YHKUMOHaNbLHOe COCTOsIHMe cocynoB [7, 4], HelipoHOB
[6, 2] n cepaua [5]. HecMOTps Ha BarKHOE Hay4HO-MpaK-
TUYECKOE 3HAYEeHMe MOJIyUYEHHbIX B 3TOM HanpaBAeHUN
LaHHbIX, MexaHn3Mbl peanusaumm 3 dekTos MTI Ha co-
KpPaTUTENbHY0 CMOCOBHOCTL COCYAOB WM PEaKTUBHOCTb
cepaeyuHo-cocyamcton cncmtembl (CCC) B ycnoBusx
MNTr-3aBncMmMoro HapylueHus Kanbumin-ochopHoro ob-
MeHa (KPO) HepoCTaTouyHOo M3yyeHbl. Bbien3nokeHHoe
enaet HeobxoanMbIM fanbHelnwee NccieaoBaHNe ponn
LUIMPOKO pacnpocTpaHeHHbiX MTM-3aBUCMMBIX TMNO- U TU-
nepkanbUyeMmyecknx coctosaHun B gestensHoctn CCC,
yTO, B OMpeAeeHHON CTeneHn, N03BOINT MCMOJIb30BaTh
NX B KJIMHUYECKON NPaKTHKeE.

Llenbto HacToswern paboTbl ABASETCA N3YYeHNE Me-
XaHn3MoB BAMaHWA [T Ha coKpaTUTebHY CNOCOBHOCTb
aopTbl (CCA), a Tak»Ke COCTOSIHNE CMCTEMHbIX FreMOANHA-
MUYECKMX peakuuin B ycnosusx HapyweHns K®DO, uH-
OYyLUMPOBAHHOIO yaNieHNeM OKOJIOWMTOBWAHBIX Xene3

(OLLIXK).

*AOPEC ANA KOPPECNOHAEHUWNN

A.B. MuHacsH
EIMY, kagpedpa ¢usuonocuu

Adpec: PA, EpesaH, 0025, yn. KopbtoHa 2
3n. noyma: minasyanan@mail.ru
Ten.: (+374) 91 23 49 40

Martepuan n meToabl

ViccnepoBanma nposoannvce Ha 130 nonoBo3penbix
KpblCax- camuax maccor 200-250 r. Bce »XMBOTHbIE Haxo-
OVNCb B MAEHTWYHbIX YCNIOBUSIX COAEPKAHMS.

WccnepoBanme CCA 'y KpbIC NPOM3BOANIM B HOPME U
B yCnoBuax crneunduryeckoro HapyleHnns KOO, nHayumn-
poBaHHoro runodyHKkumen OLLLK, nog gericteuem MNTT, a
TaKXXe C NpMMeHeHreM hapMaKoornyeckmx npenaparTos
(Bepanamuna n TeounnnnHa). >KMBoTHbIE ObIIM pasaene-
Hbl Ha 4 rpynnbl: 1-10 rpynny COCTAaBWIN MHTAKTHbIE KPbIChI
(KOHTpOAb, N=17), 2-t0 - KpbICbl C NApaTUPEONPUBHOW -
nokansunemuen (n=15), 3-10 rpynny- MHTAKTHbIE KPbIChl,
nccneposaHne CCA KOTOpbIX NMPOBOAWMAOCL NOA AENCTBU-
em MNTI (10'°M, n=17) a 4-to rpynny COCTaBWAN KpbiCbl,
nccneposaHne CCA KOTOpbIX NMPOBOANIOCH B YC/IOBUSIX
nobaBneHnss B nepdy3vOHHLIM pacTBOp Bepanamuna
(10° M, n=15) n TeodmnnmnHa (104 M, n=15). BansHue
Bepanamuna (10° M, n=15) n reocnnnmna (104 M, n=15)
Ha CCA m3ydyanu Takxe n B couetanmm c MTI (10°M). Y
BCEX KPbIC NOC/1e feKkanuTaumm (nog 31pHbIM HAPKO30M)
n 3abopa KpoBu ansi onpeaenexuns ypoeHer Ca, Ca?* u
P B CbIBOPOTKE KpOBW YLANSAN OTPE30K A0pThl ANs 13y-
yeHmns nsotoHnveckon CCA B yCnoBusix in vitro MeTOAoOM
N30/IMPOBaHHbIX OPraHoB [9]. YaaneHHbIi 0Tpe30K aopThbl
pa3pesanu Ha KoJbLia LWNPVHOW B 2 MM. B nccnepoBanusx
MCNONb30BaNOCh 6 KoMeL, COeANHEHHbIX LWENKOBLIMA HU-
Tamu. [InvHa uenu Konew, coctasnsana 2,5 cM. B kauectse
nepdy3nMoHHOro pacTBoOpa WMCMOMb30BaNCsa a3pMpPOBaH-
HbI KapboreHom BydepHbIi pactBop Kpebca-XeHcenen-
Ta, umetowmn npun t=36,5°-37°C n pH=7,38-7,42 cneny-
towmn coctas: NaCl - 6,89 r; KCI-335 mr; CaCl, 277 wr;
MgSO, X 7 H,0 - 246 mr; KH,PO, - 136 mr; NaHCO, -
2,1 r; rmoko3a - 1,08 r Ha 11 AMCTMANMPOBAHHON BOAbI.
Y Bcex KpbiC pernctpupoBanacb nsotoHuveckas CCA ¢
ncnonb3oBaHneM npubopa «lsotoniche Messeinrichtung»
(Germany), nHayumpoBaHHas agpeHanuHom (10° M) n na-
nasepunHoM (104 M) (Tabn.).

B ocTpbix onbiTax HENpsIMbIM METOAOM W3MEpeHUst
6b1IM M3yyeHbl TaKXKe N3MEeHEeHNs apTeprnasnbHOro AaBne-
Hua (AL) v nynbca y KpbiC. Perncrpauns cuctonnyeckoro,
anacronuyeckoro, cpegHero AL (CAL) n yactoTtobl cep-
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Tabnuua

lMokazamenu amnaumyosi u 8umesnbHOCMU COKpauleHuU (8 ycroeusix deticmeusi 10-° M adperanuHa) u paccaabaeHull
(8 ycnosusix dedcmeus 10-* M nanaeepuHa) Koseu, U30/1Upo8aHHOU Aopmel UHMAKMHbIX U NapamupeonpueHsiX Kpbic; 8
yenoesusix 0eticmeus [TI (10°7° M); eepanamuna (10° M), eepanamuna (10° M) e couemaruu ¢ 1Tl (10-° M), meogpur-

AuHa (104 M), meogunnura (104 M) e couemanuu c 1T (10-°M)

Pernctpupyembie a¢pdexTbl (Mxm)

Cepum nccnepo-

- Am nnavutyaa agpeHa-
BaHUH

Amnn nTyaa nanaBee-

AnutenbHocTb
nanaBepvHOBbIX

Konnue-
CTBO

OnntenbHocTb

nuHosoro (10 M) pMHOBOrO paccna- aApeHaNIMHOBbBIX accnabnenmii
CoKpaluieHus (cm) 6nenna (10“M) (%) | cokpawieHnin (MMH.) P (MUK
KoHTpONbHas 15,6%0,74 84,77+3,21 13+1,36 18,3+1,4 17
rpynna
fapatvpeonpus- 9,2¢1,9* 84,36:4,61 23138 2435 15
Has rpynna
ntr 4,65+0,57* 89+7 15,88+1,23 14,12+1,15* 17
Bepanamnn 0 0 0 0 15
Bepanamun + NTI 4,17+0,63* 106,9+6,9* 12,93+1,4* 12,33+0,96* 15
TeodwnnnmH 0,93+0,085* 197,53+31,54* 8,8+1,09* 10,67+0,45* 15
Teodunavn + MNTI 4,31+0,33* 140,86+11,42% 8,46+0,76* 15,53+0,45* 15

lpumeyarue: * - p<0,05

LeyuHblx cokpaweHmnin (YCC) ocywecTBnsim C MCNob30Ba-
HVYEeM XBOCTOBOW MaH»XeTKn 1 ToHoMeTpa (hupma LETICA,
mogens LE5001, Vicnanwms). XXnBoTHbIe 6binv pa3neneHsl
Ha ABe rpynnbl: KOHTPObHYLO (N=10) 1 onbITHyt0 (N=10).
OnbITHYIO FpynnNy COCTaBAANN XNBOTHbIE, KOTOPLIM Noc/ie
HembyTanoson aHectesun (40 mr/kr, B/6) ynansnu OLLK.
CpaBHvBanncb reMmognHaMmyeckne NoKasaTenn y MHTaKT-
HbIX M NapaTMPEeONpPUBHbIX KpbIC. [MonyYeHHble OaHHble
obpabatbiBannck ¢ noMoLbto t-Tecta CTblofeHTa, NCNoJib-
3ys yCPeAHEHHbIe AaHHbIE C MOMOLULI0 KOMMbIOTEPHOM
nporpammbl «STATISTICA 6.0». [JocToBEpPHbLIM CUMTaANNCh
naHHble p<0,05.

Pe3ynbTathl M 06CyXaeHune

Pe3ynbTaThl MCCNeaoBaHNs npencraBneHsl B Tabnu-
ue. ViccnepoBaHusl MOKasanu, YTo Y XKMBOTHbIX C yAaNeH-
HbiMy OLLXK HabntopaeTcs 4OCTOBEPHOE CHUXKEHNE NHAY-
LMPOBaHHOWM apeHANIMHOM COKPaTUTENbHOM aKTUBHOCTM
Kofiel, aopThbl MO CPABHEHWIO C MHTAKTHBIMW KMBOTHBLIMM.
TaK, eci B KOHTpONe aMNanTyaa COKpALLeHns B cpen-
HeM coctaBnsana 15,6x0,74 cM, TO y OMbITHOW Fpynmbl
YXMBOTHBIX OHa yMeHblianace go 9,2+1,9 oM (p<0,05).
MNpom3Boannace TakXKe perncrpaums MHAYLMPOBAHHO-
ro nanaBepviHOM paccnabnennst cocyna no amnanTyae u
OJVMTEeNbHOCTW. Pe3ynbTaTbl ONbITOB MOKAa3ann HesHaun-
TeNIbHOE CHWXXEeHWe aMnnTyabl paccnabnexuns y napatu-
peonpuBHbIX KpbiC (84,36+4,61% npotus 84,77+3,21%
B KOHTpoOne, p>0,05). Bmecte ¢ TeM, Habnwaanocs yanu-
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HeHne 3 HEKTOB COKpALLEHMS 1 pacciabnexHns n3onnpo-
BaHHbIX KOJNEL, aOpThbl B OTBET HA BBELEHME ajpeHaNInHa
1 NanaBepunHa COOTBETCTBEHHO A0 23+3,8 MVHYT NpOTUB
13%1,36 MuHyT B KOHTpOse (p<0,05) n 24+3,5 MnHyT npo-
TmB 18,3%1,4 MnHyT B KOHTpOne (p>0,05).

MpoBeneHHbIe HaMK UCCNIEAO0BAHUS U aHANNU3 Nosy-
UEHHbIX JAHHbIX MO3BOAWAW 3aK/OUYNTb, YTO eCn oCna-
6neHne peaktmBHoctv CCA napatmMpeonpuBHbIX KpbIC
ABNSETCS CeACTBMEM CMCTEMHbIX N3MEHEHW N CBSA3aH-
HbIX C HMMK HapylweHuin obmeHa Ca Ha ypoBHe, B TOM
uncne, rnagkoMbiweyHblx Knetok (FMK), To aHanormu-
HOW HanpaBNeHHOCTN 3(P@EKT, 3aperncTpMpoBaHHbIN B
ycnosuax genctsus MNTI in vitro aBngeTcs, B OCHOBHOM,
pe3ynbtatoM Ca-3aBMCMMOro MexaHnsMa LencTBusl rop-
MOHa. Takas BO3MOXKHOCTb AencTeus NTI ocHoBbIBaeTCs
Ha cnepylowWwmx NpeacTaBneHnax. AQPEHaNH B KOHLEH-
Tpaumn 10° M BbI3bIBaET COKpALLEHNE a0OPThl MHTAKTHbIX
KpbIC paBHoe no amnautyge 15,6+0,74 cM (Tabn.). Ha
doHe MTI (1077° M) Ta Ke KOHLEHTpauusi aapeHanvHa
Bbl3blBAeT COKpalleHne aopTbl amnauTygon 4,65+0,57
CM, UTo cocTaBnsieT 27,3% OT NCXOZHOW BEIMYMHBI aMMn-
TyObl COKPALLEHWS, 3aperncTpMpoOBaAHHOIO NoJ BANSHUEM
agpeHanuHa. lponsBoannace Takxe perncrpauns vHay-
LMPOBAHHOIO NanaBeprHOM paccnabneHns cocyna no am-
NANTYAE N ANNTENIbHOCTY.

Mop pewnictBnem IMTI adpdekT paccnabnenns aop-
TaNbHbIX KOMeL, MHOYLMPOBAaHHLIN NanaBepuHoMm, bonee
BblpaXkeH. AMnantyna paccnabneHns cocyna Ha oHe




MNTI coctaBnsina 89+7% npotve 84,77+3,21% B KOHTPO-
ne (p<0,05). BMecTe ¢ TeM, Habntoganock yaaMHeHme co-
KpaTuTeNbHbIX 3(PMEKTOB N30ANPOBAHHbLIX KOEL, aopThbl
B OTBET Ha BBeAeHNe agpeHanvHa ao 15,88+1,23 MuHyT
npotms 13%1,36 MMHYT B KoHTpone (p>0,05) n ykopoue-
HMe paccnabnsowmx 3hdEKTOB N30IMPOBAHHbBIX Konel,
aopTbl B OTBET Ha BBeLeHMe nanasepuHa oo 14,12+1,15
MUHYT npotnB 18,3%1,4 MuHyT B KOHTpone (p<0,05). Jlo-
MYHO [ONYCTWUTb, YTO NogobHoe noHwxeHne CCA saBns-
eTca cnencremem 6nokupytowero pencreus MTT Ha 3Be-
Hbsl, OCYLEeCTBAAOWME Peann3aumio COKpPaTUTE/IbHOro
sapdexTa agpeHannHa. ObLWen3BeCcTHO, YTO agpeHanvH
BbI3bIBAaE€T COKpALLEHMe COCynoB MyTeM aKTuBauuv O-
a[lpeHOpeLenToOpOB, KOTOpble CBA3aHbl C Gq MPOTENHOM.
B pe3ynbTaTe aktuBmpyetcs ochonmnasza C, obpasyer-
s Ho3nTos-3-bocchar (IP,) n anaumnrivuepon, akTmen-
pytowmin npotenknHasy C. [anee IP, Bbi3biBaeT BbIOPOC
JEenoHNPOBaHHbIX MOHOB Ca?* M3 LMTOMIa3MaTMYECKOro
peTuKynyma, a obpasosasLniics IP, - noctynnenvne Ca** B
uMTOMIa3My MMOLMTOB Yepes CBsI3bIBaHMe C 0-aipeHope-
uentopamun. [lanee o6pa3oBaBLUNIACA KOMMIEKC OTKPbl-
BaeT Ka/ibLumeBble KaHanbl L-Tuna, 4to NpMBOAWT K NOBbI-
LUEHMIO COAEPXaHMS KanbLUMs B KNIETKE, BKKOUYEHMIO ero
B NpOLECC B3aMMOJEWCTBNS aKTNHA C MMO3MHOM Y COKpa-
weHnto [14, 18]. icxoas ns atoro ocnabnenne (B ycnoBnsx
nevicteua TN BbI3BaHHOMO aApeHaNMHOM COKpalleHuns
A0pTbl MOXKET BbITb CIEACTBMEM MOSHOIO WA YAaCTUUYHOrO
610KMPOBAHNSi FOPMOHOM BCEX MIN OLHOTO M3 YKa3aHHbIX
3BeHbeB peanusaumn 3PheKkToB anpeHannHa. MoXxHO
npeanonoXutb, 4to MNTI 6noknpyeT L-KanbumeBble KaHa-
Nbl 1 CBA3AHHbIE C UX aKTUMBALMEN COKpPATUTENbHbIE OTBe-
Tbl HE BVIASt HA APYroOW NyTb NOBLIWEHNS BHYTPUKNETOY-
HOM KoHueHTpaumn Ca?*- Bbibpoc Ca*n3 peno. Cnepyet
y4yecTb, uto B 'MK npeocbnagaet MexaHv3m NocTynieHns
Ca?* n3BHe. Mpn TakoM JoOMyLEHUM MOXHO OObSCHWUTH
YCTaHOBJIEHHBIV B 3KCMEpUMeHTe (haKT COKpaLLEeHns aop-
Tbl MOYTX TAKOW e aMnAnTyAbl Kak nog aencranem M1,
TaK 1 B yC/I0BUSIX COYETAHHOrO npumeHenus IMNTI ¢ 6noka-
TOPOM KafbLMEBbIX KaHanoB L-Tvna - Bepanamunnom. Kak
BMAHO M3 Tabnnupl, pa3aenbHOe NpMMEHeHne Bepanamm-
Na NpUBOANIO K NOYTV NONHOMY 6/IOKMPOBAHMIO Bbl3BaH-
HOro aipeHaIMHOM COKpALLEHNSI aOPTasibHbIX KOJew, a B
YCNOBMAX COUYeTaHHOro npumeHenns MNTI ¢ Bepanamnnom
yCpeLHEeHHas BeIMYMHA aMMINTY bl COKPALLEHNS aopThbl
coctaBuna 4,17+0,63 cM n akTMyeckn okasanacb nou-
TN pPaBHOW aMMANTYyAe COKpALLEHMS aopTbl, 3aperncrpu-
poBaHHoW nog BansHuem [MTT (4,65+0,57 cm). CnepoBa-
TeNIbHO, MOXKHO 3aKMounTb, Yto IMTI YacTMyHO cHUMaeT
610knpytowmi 3@ eKT BepanaMmia ¢ BOCCTAHOBIEHNEM

QhSNH33NFL

CNOCOBHOCTV aopTalNbHbIX KOMew, K OTBeTY Ha AencTBne
afipeHannHa. 3To B CBOK ouyepeb NO3BONSET NPeAnoo-
XWTb, YTO YACTMYHOE BOCCTAHOB/IEHME NAPATrTOPMOHOM
CCA, 610KnpOBaHHOWN BepanamnioMm, SIBASIETCA pesyJib-
TatoM pencteug T ninbo Ha Te Ke MexaHu3Mbl, Yepes
KOTOpble peanusyeTt cBoW 3@deKT Bepanamui, nnbo Ha
Lopyrne MexaHu3sMbl, 0bycnosnnsatowme CCA.

lMpn aHannse ke 3pdeKToB nanaBepvHOBOro pac-
cnabneHns aopTbl B yCIOBUSAX COYETAHHOMO NPUMEHEHNs
MNTI v Bepanamvna 6110 yCcTaHoBNEHO elle 6onbliee yBe-
NInyeHne aMnNanTyabl paccnabnenns aopTbl, fOCTUratoLee
106,9%6,9% npotne 84,77%3,21 B KoHTpone (p<0,05).

M3 storo cnepyert, uto MMTI Ha doHe Bepanamwna
NMPVBOAWT He TOJMbKO K BOCCTAHOBJ/IEHWMIO BbI3BAHHOMO
a[lpeHaNIMHOM COKpALLEHNst aOpThbl, HO W K YCUIEHNIO (-
dekTa ee paccnabneHunsi, HAYLMPOBAHHOIO Nana.sepw-
HoM. [pon3Boannacb Takke OueHKa ANTENIbHOCTW COo-
KpaLLeHns n paccnabnenvs Konew, 3oMpoBaHHONM aopThl
B MCcnepyemblx HamMm ycnoBusx. [pyn coueTaHHOM BO3gen-
ctBum Bepanamuna c MTI ganTensHOCTb aapeHannHoOBbIX
3 heKkToB yMeHblumnack, coctaBmB 12,93+1,4 MuHYT
npotuB 13+1,36 B KoHTpone. CornacHo npepacraB/eH-
HbIM [AHHbIM, OIMTENBHOCTb BbI3BAHHOrO NanaBeprHOM
paccnabneHns aopTbl B KOHTPOJILHOW CEpUM COCTaBua
18,3+1,4 MmuHyT, a noa gencraneM MNTI ymeHbLwanace oo
14,12%+1,15 muHyT (p<0,05). AHanorMyHas 3akoHomep-
HOCTb Habnopanacb M B YyCI0BKAX COYETAHHOro npuMe-
HeHns Bepanamuna c [Tl, roe AnAMTenbHOCTb paccna-
6naowmx 3dOEKTOB HA N30IMPOBAHHbIE KOJbLA aopThl
coctaBmna 12,33+0,96 MuHyT (p<0,05).

Taknm 06pa3om, HanpawmnBaeTCs BbIBOL O TOM, YTO
aLlpeHANIMHOBOE COKPALLEHVE A0pThl SBSETCA He TOJib-
KO CfleAcTBMeM aKTvMBaLuW UM OCHOBHOMO L-KkanbumeBo-
ro Nyt peanm3aunn 3pdeKTa, HO N 3aMaCcKNMpPOBAHHOTIO
3TVM MOLLHbIM 3(PHEKTOM BANSHUS afpeHannHa vepes
Opyrve, peuenTtop-ynpasasiemMble MeMOpaHHble KaNbLy-
eBble KaHanbl [8, 22]. MoKa3aHo Takxe uHrnbupyiouee
BnnsHWe [T Ha MHEYUMPOBAHHOE BAa30MpPecCvHOM COo-
kpaweHve MK cocynos [11]. Kpome Toro ycraHoBneHo,
yto [Tl He nHrnbmpyeT T- 1 R-kanbumeBble KaHanbl TMK
cocynos [20], uepes KoTOpble 1 MOTYT peann3oBaTbCs 3¢-
eKTbl appeHanvHa B yciosusx genctemns MNTIn 6noknpo-
BaHVA BepanaMuiom L- KanbumeBbiX KaHanos. Ha ocHo-
BaHMM YKa3aHHbIX (PaKTOB Mbl JOMYCKAEM BO3MOXKHOCTb
6noknpytowero gencraum MTI Ha KanbuMeBble KaHanbl
L-tvna NMK. JanbHenwmre nccnefoBaHns C NpYMEHEeHNeM
hapmakonornyeckoro aHanmsa sddekxtos MTT Ha CCA
MoKas3ann NpaBOMEPHOCTb HALIMX NPEANOJIOXKEHNA OTHO-
cntensHo gencteud MNTI B ocHoBHOM uepe3 Ca-3aBucy-
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Mble MeXaH13Mbl.

AHANOrMyYHbIE PACCY>KAEHUS NPVMEHNTENIbHBI U MpK
aHann3e BbI3BaHHbIX agpeHannHoM 3PdeKToB, 3aperu-
CTPUPOBAaHHBIX B YC/IOBUSX PA3AeNIbHOr0 M COYETaHHOro
npuMeHeHuns MNTI ¢ TeodunamHoM. Kak 1 cnegoBano oxu-
natb, CCA B yCnoBusix eNCTBMS TOW e [03bl afpeHannHa
Ha poHe TeodmnavHa (104 M) nogseprnack BblpaXKeHHON
Lenpeccnn - aMnanTyaa COKPALLEHWA aopThl MO CpaBHe-
HWIO C KOHTpONeM noytn B 15 pas ymeHbLIMAack 1 cocTa-
Bnna 0,930,085 cm (p<0,05).

Taknm obpasom HabnopaeTcs 0AHOHaNpPaBNEeHHOCTb
3 eKToB, 3aperncTpmpoBaHHbIX Nog BavsHuem [Tl n
TeodWNInHa, C TOW NWLb PAa3HULEN, YTO YMeHblueHne
CTeneHn COKPALLEeHVS a0pTbl N0 AeNCTBMEM TEODNIIMHA
6onee BblpakeHo.

MexaHn3mMoM pencTBus TeoduninHa aensetca 61o-
Kafla afeHO3MHOBLIX A, PeLenTopoB ¥ MHrMbupoBaHne
docdhoanacTepasbl, NpMBOASLLEE K MOBbLILEHNIO COAEp-
*aHnsa UAM® [19], uto npuBoaMT K paccnabnennio MMK
BCeacTeme gedochopnampoBaHns KMHA3bI IETKMX Lienen
MnosmHa (KJTUM). B ycnoBusix coueTaHHOro npuMeHeHns
TeounnnHa n MNTI 3 dekT ocnabnenns agpeHannHoBo-
ro COKpalleHns fosixeH bbiTb 60siee BbipaXkeHHbIM, YeM
npn OTAENBHOM NMPUMEHEHNV TeoMWNINHA, YEro He Mpo-
ncxoamT, 1 3P@EKT COKpaLLeHNs NPoLONXKAET perncrpu-
POBaTbCS TAK Ke, KaK 1 MpW 0TAebHOM npuMeHeHun MTT.
OcHoBbIBasACb Ha MexaHn3me gencrens Teodunnunna [19],
MOXXHO NPeAnoJIOXKMNTb, UTO BOCCTAHOB/IEHNE COKPALLEHNS
a0pTbl NpK COYeTaHHOM npuMeHeHun MNTT ¢ TeodnnaMHOM
MoXeT BbITb pe3ynbTaToM akTBaumn ocdoamscrepassbl
noa gencrevem [T c ymeHbweHnem LAM® 1 ycnneHnem
cokpauweHns. OgHako BO3MOXHOCTM TaKOro PpasBUTUS
npouecca NpoTMBOpeYaT AaHHble, CBMAETEeNbCTBYOLME
0 ToM, yTo [Tl aKTMBMpYET ageHnnaTumknasy n obpaso-
BaHve UAMO® [10], yTo ecTecTBEHHO AO/MKHO MPUBECTY,
Mo OMWUCaHHOMY BbilWe MexaHu3My, K LAMD-3aBncMo-
My ocnabnenuto, a He ycuneHunio cokpalleHus. Cnepgosa-
TeJNIbHO, pe3y/bTaTbl MHTMOUTOPHOrO aHanM3a C MOMOLLbIO
TeodnNInHa, B CBOK ovepelpb, CBMAETENbCTBYIOT O TOM,
YTO BOCCTaHOBNeHMe 3 deKTa COKpaLLeHNsT aopThbl B yC-
NoBUSIX coueTaHHoro npuMeHenns MTI ¢ TeopunavHom
(Tabn.) ecTb cnepcTBre He akTMBaLMK 3a6TOKMPOBAHHOTO
TeopunanHoM LAMD-3aBMCMMOro MexaHnsma ocnabne-
HMS COKPALLEHMS, @ pe3y/bTaT NOAKIYEHNS K Npoueccy
nHoro [T - o6ycnosneHHoro, Ca-3aBMCMMOro MexaH1M3ma
COKpaLLEeHNs A0pTbl, KOTOPLIVi TpebyeT AONONHUTENBHOTO
n3yyeHus.
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Puc. 2 [lokazamenu cucmonuyeckozo (1), duacmonu-
yeckoeo (2) u cpedHe20 apmepuasnbHo2o 0asseHus (3) y
KOHMPO/IbHbIX U NapamupeonpugHelx KpelC 00 U nocae
8HYymMpugeHHo20 8eedeHusi adpeHanura (10° M). Kox-
mposeHas 2pynna 0o (a) u nocse (C) 6HympuseHHo20 ege-
OeHus1 adpeHanuHa, napamupeornpusHas epynna 0o (b) u
nocne (d) 8HympugeHHo20 88e0eHUsT AOpeHaIuHa

MM pT. CT.
mm Hg

180

2

YUto kacaeTca 3pdeKToB nanaBepuHOBOro paccia-
61eHns, TO OHW B NMPUCYTCTBUM Bepanammaa He NposiBas-
NNCb, @ NpW coyeTaHHoM npuMeHeHnn MNTI ¢ Bepanamu-
JIOM CTQHOBUINCb Bofiee BbIPaXKeHHbIMW MO CPaBHEHMIO
C 3pdeKTammn, 3aperncTpmpoBaHHbIMK B YCNOBUSIX OeW-
crBus anwb TTT. M3BecTHO, YTO MoA AercTBMeM nana-
BepuHa aktmBHoCTb KJILUM cHmkaeTcs, 4To M npvBoauT
K paccnabnenntio 'MK cocypos [13]. MNog aevictBuem MTI
amnanMTyna nanaBepyHOBLIX pacciabneHni MoxeT yBe-
NINYMBATLCS B CBA3M C MOBbILLEHNEM B YCNOBUSAX AENCTBNS
MNTI ypoBHs ULAM® [10], obycnoBnansatowero AONOHM-
TenbHoe paccnabnsiowee pencreue. lNpn coueTaHHOM
npumerennn T ¢ BepanamunoM 6onee BblpaXkeHHOe
nanaBeprHOBOe paccnabneHve MOXHO paccMaTpvBaTh



Kak pe3ynbTaT 6M0KNMpoBaHNs Bepanamwiom L-kanbume-
BbIX KaHanoB 1 [TI-06ycIoBNEHHOrO NOBLILLEHNS YPOBHS
UAMOD,

B ocTpbix onbiTax 6bn n3yyeHbl Takke N3MeHeHNs
AL v nynbcay KpblC HENPAMbBIM METOAOM M3MepeHuns. Kak
BMAHO M3 PUCYHKOB, Y »XMBOTHbIX C yaaneHHsiMn OLLK,
Habnoaanocb JOCTOBEPHOE CHUMXEHWE MCXOLHOro CMCTO-
JINYECKOro 1 AMACTONNYECKOro AaBfieHWn. Tak, cucro-
NINYeCKOoe [aB/ieHNe B KOHTPOJ/IbHbIX OMbITax B CpefHEM
coctaBnsno 103,9+4,38 MM pT. CT, @ Noc/ie napatupeo-
MA3KTOMUM HabMoJanocb He3HaAUNTENbHOE MOHMKEHMe-
100,76+4,88 MM pr. cT. (p>0,05). Inactonmueckoe na.-
NleHne CyLLeCcTBEHHO M3MEHWNIOCh: eC/IM B KOHTPOJie OHO
coctaBnsino 80,4%4,2 MM pT. CT, TO NOC/e NapaTMpeonisK-
TOMWUW CHM3MNOCb Ao 60,8+2,79 MM pT. cT. (p<0,05). CAL
TOXXE MOHM3WIOCh Yy NApaTMPEONPVBHBIX XUBOTHbIX A0
69,3+3,92 MM pT. cT. npoTnB 87,2+4,189 MM pT. CT. B KOH-
Tpone (p<0,05). CornacHo NonyyYeHHbIM HaMW OAHHbIM, Y
XMBOTHbIX C yaaneHHsiMn OLLXK Habntopanocs gocrosep-
Hoe yBennyeHne YCC No CpaBHEHWMIO C MHTAKTHBIMMW K-
BOTHbIMK (313,16%3,24 ya/mMuH npotus 357,8+2,26 ya/
MuH, p<0,05). MoBbiweHne YCC MOXKHO CUMTaTb KOMMEH-
CaTOpHOW peakumer B OTBET Ha cHMKeHne ALl B otset
Ha BBeAeHMe aJpeHaNnHa y MapaTMPEONpPUBHbLIX KPbIC
oTMevatoTcst bonee cylecTBeHHble CoBWMK, TO ecTb 60-
Nee BblparkeHHoe nosblweHne AL n YCC no cpaBHEHWUIO C
KOHTpoOJieM (pucC. 2), @ 3HaUMT MOBbILEHNE PEaKTNBHOCTH
CepAeYHO-COCYANCTON CUCTEMBI.

XoT$ 3T peakumm co3ByuyHbl ocnabnennto CCA napa-
TUPEOMNPUBHbIX KPbIC, PEAKTUBHOCTb a0PThl TAKMNX KPbIC HA

NNTEPATYPA
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pobasneHve B cpely afpeHannMHa OTANYaeTcs OT peak-
TmBHOCTM CCC napaTnpeonpuBHbIX KPbIC NpY BHYTPUBEH-
HOM BBE[EHWN VM afpeHannHa: B UCCNefoBaHuUsIX in Vitro
OHa MOHMXXEHA, @ B ONbITax /in Vivo - NOBbILLEHA C AOCTO-
BepHbIM yBennyeHnem YCC n nokasatenen AL

MNMocnegHee no3sBonsieT LOMNYCTUTb, YTO Yy ANl C
MTr-3aBncMbiM HapywenneM K®O, a Takxke pasnnu-
HbiM ypoBHeM [TI, Ca 1 P B KpoBKM pa3nnyHble 3HAO- U
3K30reHHble Ba30aKTUBHblE BELLECTBa, a TaKXe 3MOLMO-
reHHble BO3AEeWCTBNS MOTYT NPYBECTV K HeafeKBaTHOMY
nosbiwennto YCC (puc. 1) n AL (pyc. 2) € BbITEKAIOLWMMM
13 3TOro NOCNIEACTBUSAMNU. ITO MOXKET BbITb CBA3AHO C TEM,
YTO B LIe/IOCTHOM OpraHv3me B pe3y/bTaTe BO3LeiCTBUS
(haKTOpOB BHELIHen W BHYTPEeHHEW cpeabl MeHseTcs
NNOTHOCTb 1 YyBCTBUTENbHOCTb PA3/INYHbIX PeLenTOPHbIX
06pa3oBaHni, MOAYIMPYHOLWNX peakuun opranvsma. lMo-
nobHoe NpeanonioXxeHne NOATBEPKAAETCA TakXe npeabl-
LyLWMMN NCCNeQ0BaHNSIMK, NMPOBEAEHHbIMN Ha Kadenpe
dusnonormm ErMY [1, 3], nokasasMMK pe3Koe NoBbI-
LIeHNe aKTNBHOCTM BEreTaTyBHON HEPBHOW CMCTEMbI NOS,
BO34EeNCTBMEM PA3INYHBIX (DAKTOPOB.

MonyyeHHble HAMK AaHHbIE NPEACTaBAAT HE TOJIbKO
TeopeTNYeCKnin, HO 1 MpaKTUYecKnii nHTepec. B yacTHo-
CTW, YCTQHOBJIEHHbIE B HALIMX NCCIEA0BAHNAX N3MEHEHNS
pPeaKTMBHOCTM aopTbl M CMCTEMHbIX FeMOAMHAMUYECKMX
peakuuii y NnapaTMpeonpyvBHbIX XNBOTHbIX W MO BAUSHW-
eM MNTI guKTyoT HebXoaNMOoCTb KX yyeTa B KavHuke CC3,
conpoBoxaarowmxca  MTM-3aBUCMbIMA - HAPYLLEHNAMKN
K®O, n Bbibope cOOTBETCTBYOLWEN TAKTUKN NeYeHns Ta-
KX BOJbHBIX.
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UG
Uhlwuwl U.H.

EMF3, phyhninahuyh wuphnl

Pwlwih pwnbp' wwpwphntnhn hnpunl, upunwlnpuyhl huw-
Uwlwng, wnpunw, uiighnidwlwl wlgninhlubn, glU b:
bPpwywlwgyt, £ hwpwhwuwgtbnatph  hbnwgdwdp
wwydwlwynpwé W wwpwpehptnhn hnpdnuh wgnbgnugjudp
ughnwd-pnudbnpuihtt - thnfuwlwyniyw - fuwbgunnedutnny
yeunwuputph  wnpuwh  Yoéynnwywl  hwwnynygnllltph
L hwdwywpgwhu  hdnnhtwdhywywl  nGwyghwutbph
wdpnnowywl hwutdwwnwywt  nunwdbwuhpnienll,
puswtu  Lwl  M@3-h  wagnbgnygwl  JGhuwuhquutbph
Swpdwyninghwywt  Jepnwénignit: Unnighy W hwpwhw-
Lwqgbpéywé wnlbwnlbph JEynwwgdwd wnpunwh  yéynnw-
Jwl nituwynupywil in vitro Jepinwdnigywil, huswybu bwle M33-h
(10°'°M), Uhnghuinutiph pwnuweh L-ywighnudwywl wugninhubph
2newithwihg Ypwwwdhih (10°M) W pnupnnhtuptnwgh wngt-
[wyhy rtndhihup (104M) wanbgnieywdp nruntduwuhpniywl
wprynluplGpp gnyg Bu wdgp M@3-h W Upwund  wuydw-
Lwynpywéd  huwbgwpnudubph wpgwdnphy  wgnbgnigywu
huwpwynpnieyniup wnpuwyh’ wnptuwhuny (10°M)

SUMMARY

hwpnigdwé Goydwu b wywwwytphuny (104M) hwpnigdwd
pnywgdwl  wanbgniggniultph Jpw: 6unwqw in vivo  he-
wnwgnuncgnlllitpny huwpwynpniegnu £ iipdtp hwunwinGine
hwpywhwuwagtnatph hGnwguwdp wWwydwlwynpywé
uwighntd-pnupnpwhu thnfuwiwyntywt fuwuqupdwup
wnutwnutph U23-h dGdwgdwu W qupyGpwyuyht dupdwl pninn
gnigwiuhpuEnph LJwquwt thwuwnp: Uwluwy Lpdwé YeEunwuhutph
ntwenwd wyuhwywn thnthnfunygniup wnpebwihuh $hahninghw-
Jwl huwnnuggnilltph UGpwnpydwl nGwnud upwnh W wunpUGph
wnptunntwywnhynygwt - wpunwhwundwd  Jedwgnwdu — Ep:
Sywy ptundtuh Yhupyuywt Lywlwynigyniul wlidhunbh E,
W funphnipn £ wipdnud bdwit fuwbiquipnuduGpnyg. Yihuhywyw
npultnpnuduGph,  wpunwhwyunywsé  dedwgdwu W hniquidhl,
upntuwéhl wanbgnieniultph  nEwend hwpuh wnlb) wun-
RrWHU [nthg pwpnngntlltph (Yupedwdltn, hudwnyw) wnw-
pwguwill hwywlwywuniniup® wwydwuwynpywd hhywunutph
26-h wwpwpehptinhn Ywhyw Ywighnd-pnupnpuht thnhuw-
lwynipwl uwugwpneduGpny:

ROLE OF PARATHYROID HORMONE IN THE FUNCTIONAL ACTIVITY OF CARDIO-VASCULAR SYSTEM

Minasyan A.V.
YSMU, Department of Physiology

Keywords: parathyroid hormone, cardio-vascular system, aorta,
calcium channel, cAMP.

A comprehensive comparative study of the contractile ability
of aorta and systemic hemodynamic responses has been per-
formed in animals with impaired calcium-phosphorus metab-
olism, caused by removing the parathyroid glands and under
the influence of parathyroid hormone (PTH). In addition, the
analysis of its pharmacological mechanism of action has been
performed. The results of aorta contractility /n vitro studies in
control and parathyreoidectomied rats as well as under the in-
fluence of PTH physiological concentrations (10'°M), L-blocker
of Ca-channels of myocyte membrane - verapamil (10°M) and a
phosphodiesterase inhibitor - theophylline (104 M) demonstrat-
ed the possible regulatory impact of PTH and related disorders
to reduce the aorta contractility induced by adrenaline (10 M)
and its relaxation caused by papaverine (10* M). Further, in

RJTUNHIBNFL, hSNHRBNFL B4 UPRNHSNFL | LN3EURGM 2022

vivo studies revealed that the increase of heart rate (HR) and
the decrease of blood pressure (BP) in rats with impaired calci-
um-phosphorus metabolism is caused by the parathyroidecto-
my. Special attention should be paid to the fact that we have
observed increased reactivity of aortic myocytes in parathy-
reoidectomied animals in response to the action of adrenaline
and papaverine, as well as a sharp increase in adrenoreactivity
of heart and blood vessels, thus the increase in HR and BP in
response to the usual doses of adrenaline. The clinical signif-
icance of this phenomenon is undeniable. The possibility of a
sharp increase of BP in patients with PTH-dependent distur-
bance of calcium-phosphorus metabolism and the potential of
development of severe vascular complications (strokes, heart
attacks) in the context of emotional and stress influences should
be considered in clinically similar conditions.
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Stroke is caused by the severe disruption of blood
flow to the brain. Stroke symptoms include abrupt numb-
ness, weakness, or paralysis in the face, arm, or leg. They
can include disorientation, slurred speech, or difficulty
comprehending speech. Pain is one of the most promi-
nent symptoms of stroke, occurring in 19-74% of pa-
tients. The post-stroke pain caused by the brain lesion
itself is persistent, often treatment-refractory, and the
painful sensations can be a major problem, decreasing
the affected patient’s quality of life [9]. The most common
post-stroke deficiency is hemiparesis of the upper contra-
lateral limb. This condition affects the functional indepen-
dence and satisfaction among 50 to 70% of patients with
stroke. Approximately 80% of patients experience acute
hemiparesis while 40% experience this condition chron-
ically. Recovery of functional outcomes post-stroke is
heterogeneous. About 7 1% of patients with mild to mod-
erate upper extremity paresis achieved some dexterity
after 6 months post-stroke, while the same was true for
only 60% of severely affected patients. Only 5% of peo-
ple who have undergone total paralysis have achieved
functional use of their arm [19].

Continuous high-frequency deep brain stimulation
(DBS) is a well-established treatment for essential trem-
or and Parkinson’s disease. Current developments tend
to widen the therapeutic window of DBS and focus on
closed loop deep brain stimulation systems, where stim-
ulation is dynamically controlled by feedback from central
and peripheral biomarkers. Moreover, stimulation may be
directed by the amplitude or the phase (timing) of the bio-
marker signal [12]. As stroke survivors often experience
significant disability and impaired quality of life related to
ongoing maladaptive responses and persistent neurolog-
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ic deficits, several brain structures have been stimulated
to address these questions.

To address the feasibility and effectiveness of DBS in
case of stroke a search and review of available literature
was performed. We included the relevant literature and
pooled the available knowledge in this field from Medline
and EBSCO Host databases describing the use of deep
brain stimulation in stroke survivors without combination
of other therapies. The animal studies and reviews, narra-
tives were excluded. The therapy modalities used in com-
bination with DBS were excluded.

The identified brain targets

The main targets identified form the DBS after stroke
were the posterior limb of the internal capsule (PLIC),
sensory thalamus, and periventricular/periaqueductal
grey (PVG/PAG) for intractable pain, motor thalamus was
targeted for tremor, and globus pallidus internus (GPi) for
post- stroke dystonia. To improve post-stroke dyskinesia,
DBS of motor thalamus has been performed [1,2].

DBS for post-stroke pain

In terms of reported outcome, VPL/VPM and PLIC
DBS produced moderate improvements in pain in most
cases, while PVG/PAG stimulation also relieved pain but
did so in a smaller proportion of patients. Patients, who
received stimulation of both PVG/PAG and somatosenso-
ry thalamus, tended to experience improvement slightly
more frequently than those receiving stimulation of VPL/
VPM alone. Despite these apparently favourable results,
DBS’s efficacy in treating post-stroke pain should be
carefully examined, as the pain often worsens or recurs
following the disappearance of insertional effect which in-
fluences the analgesia. Indeed, many of these studies did
not report on long-term follow-up. More recently, stud-
ies have explored management of post-stroke pain by
stimulating putative hubs of the affective sphere of pain,
namely nucleus accumbens (NAc), anterior limb of the in-
ternal capsule (ALIC), and anterior cingulate cortex (ACC)
and cingulum (NAc/ALIC: 60-130 Hz, 60-450 ps, 1-6.9 V,
ACC/cingulum: 120-130 Hz, 450 ps, 4-6.9 V). With the ex-
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ception of one study that targeted both NAc and PVG,
these attempts proved largely unsuccessful at improving
overall pain scores but conferred some benefit in terms
of affective components of pain and comorbid psychiatric
symptoms [2].

According to another study, analysis on the effects
of spinal cord stimulation (SCS), deep brain stimulation
(DBS) of the thalamic nucleus ventralis caudalis (VC) and
motor cortex stimulation (MCS) in 45 patients with post-
stroke pain was done. Satisfactory pain control was ob-
tained more frequently as the stimulation site was moved
to higher levels (7% by SCS, 25% by DBS and 48% by
MCS). These findings imply that abnormal processing of
nociceptive information develops at the level of deaffer-
entation and spreads to higher levels to a varying extent.
This may be one of the reasons why satisfactory pain con-
trol was obtained more frequently as the stimulation site
was moved to higher levels [9, 11].

The accumulated evidence fails to show pooled ben-
eficial effects for post-stroke pain alleviation using DBS.

DBS in post-stroke tremors

Most patients had suffered thalamic, brainstem,
or cerebellar lesions and exhibited the following types
of tremors: pure action tremor (either intention tremor,
postural tremor, or both), pure resting tremor or Holmes
tremor (combined action and resting tremor ) [13]. Action
and intention tremor has been closely linked to dysfunc-
tion within the cerebello-thalamo-cortical and dentato-ru-
bro-thalamic networks. Although, DBS’s efficacy in treat-
ing intention tremor may be dependent on the proximity
of active contacts to these tracts, future studies should
be conducted the reveal the alleviating role of DBS in
case of stroke induced tremor.

DBS in dystonia and motor deficits

The post-stroke dystonia is thought to result from
maladaptive reorganization of the motor network, pos-
sibly involving mechanisms such as trans-synaptic neu-
ronal degeneration, inflammatory changes, and aberrant
neuroplasticity. It is classically arising from lesions along
the cortico-striato-pallido-thalamo-cortical or cerebel-
lo-thalamo-cortical pathway, often presenting months or
years post-ictus. Our search established GPi as the most
frequent DBS target in post-stroke dystonia. Stimulation
parameters generally fell within the ranges of 130-185
Hz, 60-210 ps, and 2-4 V[1,2]. Indeed, it has been sug-
gested that combined GPi and VIM DBS may better mod-
ulate both the cortico-striato-pallido-thalamo-cortical and
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cerebello-thalamo-cortical pathways. Studies suggest
DBS may confer improvements in motor impairment fol-
lowing stroke in certain clinical circumstances. PLIC was
the target most frequently associated with reported im-
provements in post-stroke spastic paresis. Up to 70% of
patients who underwent insertion of DBS electrodes ei-
ther into PLIC itself or into structures just proximal to or
continuous with it, reportedly experienced at least some
motor benefit from stimulation [2]. Another case series
described successful stimulation of VOp thalamus just ad-
jacent to PLIC. However, it is likely that the electrode was
again positioned just adjacent to PLIC given the procedur-
al details elaborated on in their earlier case series. The
mechanism is likely that recruitment of descending motor
fibres within PLIC is key to DBS’s effect. Activated motor
fibres may act at the level of the spinal cord to reduce
spasticity by modulating and inhibiting the segmental
stretch reflex (H-reflex) in a manner akin to baclofen. Al-
ternatively, DBS might serve to antidromically stimulate
corticospinal fibres, potentially providing sufficient input
to reactivate or retune dysfunctioning motor programs
and help promote plastic recovery. This is concordant
with evidence that STN DBS may exert influence on high-
er motor areas in part via antidromic corticospinal action.
Finally, DBS PLIC may act on nearby thalamic neurons,
influencing thalamic reticular cells and/or modulating neu-
ronal activity of thalamic relay cells to alter motor circuitry
through thalamocortical signalling [7].

DBS for post-stroke dyskinesia

Post-stroke dyskinesias typically include chorea,
ballism, athetosis, or a combination thereof, and are typ-
ically the first movement disorder to manifest following
injury. Most reviewed case studies reported marked im-
provement of dyskinetic symptoms following DBS in at
least 13 patients, this improvement was noted as being
maintained over a year. The most frequently targeted
area was the motor nucleus of the thalamus (specifically
VIM/VO), for which a broad range of stimulation parame-
ters have been applied (25-185 Hz, 120-500 ps, 1-8 V)
[6,15,20]. DBS targeting the dentato-thalamo-cortical
(DTC) pathway at its origin in the lateral cerebellar nucle-
us (LCN) has been shown to enhance motor recovery in a
rodent model of cortical ischemia. LCN DBS also yielded
frequency-specific changes in motor cortex excitability
in the normal brain, indexed by motor evoked potential
(MEP) amplitude [14]. Activation of the DTC pathway in-
creases cortical excitability in both naive and post-stroke
animals. These effects may underlie, at least partially,
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functional reorganization and therapeutic benefits asso-
ciated with chronic LCN DBS in post-stroke animals[14].
DBS of the thalamic nuclei ventralis oralis posterior et
intermedius proved to be useful in more than 70% of
patients with post-stroke involuntary movements (hemib-
allismus, hemichoreo-athetosis, distal resting and/or ac-
tion tremor, and proximal postural tremor). The effect of
DBS of the thalamic nucleus ventralis caudalis or internal
capsule on post-stroke pain was seen to be ineffective.
The reversibility of DBS makes them an important option
for the control of post-stroke movement disorders and
post-stroke pain [10]. By stimulating deep nuclei or white
matter tracts, DBS is able to influence large cortical net-
works via stimulation of intrinsic pathways. A case study
showing the efficacy of bilateral globus pallidus internus
(GPi) DBS for medically refractory idiopathic generalized
dystonia has been demonstrated repeatedly. More vari-
able outcomes have been reported in the treatment of
secondary dystonia with GPi DBS. Following unsuccessful
medical management for many years and an axial involve-
ment of the dystonia, the patient underwent bilateral GPi
DBS with dual microelectrode mapping of cell firing and
evoked field potentials (fEP). On the intact side it was
found reqular firing of pallidal neurons and normal fEP
indicative of functioning striatopallidal pathways. The af-
fected side was found to include a higher frequency of
bursting pallidal neurons. fEP could not be evoked on the
affected side, suggesting their origin to be striatal GAB-
Aergic afferents. It was concluded from the study that the
patient had marked benefit from bilateral GPi DBS, which
suggests that the therapeutic effects of DBS were medi-
ated by the intact pathways in this case of hemidystonia
[3, 8].

Discussion

Emerging sources create a solid background for DBS
as a modality in chronic phase of stroke. DBS might in-
fluence motor cortex plasticity, its efficacy might also be
expected to depend on relatively intact motor circuitry.
Conversely, DBS may in fact be particularly suited for pa-
tients with diffuse motor cortex damage. By stimulating
discrete deep nuclei or white matter tracts, DBS could
bypass damaged cortical regions and promote reorga-
nization via sparse endogenous pathways. This indirect
means of stimulation would enable consistent application
of current to the perilesional cortices regardless of lesion
heterogeneity. Consequently, DBS may prove especially
useful for treating patients with large, distributed cortical
lesions. Furthermore, posterior limb of the internal cap-
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sule DBS may improve paresis in certain circumstances.
More work is needed to clarify DBS’s impact on post-
stroke paresis and maladaptive responses [2]. In addi-
tion, DBS could likely reduce spasticity even in stroke pa-
tients with severely compromised motor cortex, since this
is probably underpinned by activation of descending CST
and modulation of spinal circuitry. However, as DBS is an
invasive surgical procedure, prospective patients must
be clinically stable and medically fit to be eligible. Time
must also be allotted for surgical assessment and plan-
ning, as well as preoperative care. In practice, this would
prevent most patients from undergoing DBS in the imme-
diate aftermath of their injury, even if this were desirable.
The vulnerable nature of the post-stroke brain may fur-
ther complicate matters. There exist a handful of reports
of peri-electrode oedema and consequent increases in
intracranial pressure (ICP) following DBS surgery; while
this complication is often asymptomatic, it may present
a heightened risk for stroke patients, whose ICP may
be already elevated secondary to pre-existing oedema.
Brain oedema is a predictor of poor clinical outcome af-
ter stroke and the development of additional oedema in
the acute/subacute post-ictal period following invasive
neurosurgery could prompt clinical deterioration. It would
therefore seem prudent to wait until these phenomena
are resolved before considering DBS surgery in stroke
patients.

New modalities such as hydro-kinesitherapy, tran-
scranial stimulation and physical rehabilitation are being
used to improve post-stroke outcomes [16]. Largely pref-
aced in research using DBS and increasing attempts to
map cognitive faculties to regions of the brain, the advent
of non-invasive brain stimulation has led to numerous
studies exploring the role of neurostimulation in modulat-
ing memory [4, 17].

The rising prevalence of neurological disorders such
as stroke, multiple sclerosis, cerebral palsy, or brain in-
juries has led to a market for devices (neurorobotics,
brain-computer interfaces, wearable devices, and non-in-
vasive stimulators) for motor neurorehabilitation valued
at USD 915.1 million in 2015. Robotic-assisted thera-
pies are increasingly becoming available for stroke re-
habilitation[5,18]. The ability to provide high-dosage and
high-intensity interventions is a significant advantage of
robotic-assisted devices. Alack of devices targeting hand
rehabilitation exists as most current devices target elbow
and shoulder movements, and ovel therapeutic options
are urgently needed to augment current approaches.
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Conclusion
In conclusion, the lack of randomized controlled tri-
als, heterogeneity among existing studies and reporting
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POJIb TMYBOKOW CTUMYNALMK MO3IA B PEABWINTALMN NOC/E NHCY/IbTA

MamuHrsiH C.B.
ETMY, kagpedpa 6uoxumuu

KnioueBble cnoBa: uHCys6m, 2/1y60Kas cCmumy/ssuus mo3sed,
60716, OUCKUHE3US.

VHCynbT BbI3bIBAETCA TAXKENbIM HApyLUEHMEM MO3roBOro
KpoBoobpalueHns. CMMNTOMbI, BO3HMKAalLWMe B pesynbTaTte
WHCYNbTA, YaCTO HOCAT CTOMKWIA XapakKTep M He pearvpyroT Ha
COBpEMeHHble cxeMbl neveHuns. B xoge paboTbl 6bina npoaHa-
NN3MpoBaHa ponb rnyboKoN CTMMyNAUMKM MO3ra Kak akropa
obnerueHns CMNTOMOB B XPOHWYecKoln hase uHcynbTa. Tak-
Xe 6blnM NpoaHaNM3vpPOBaHbl CyLLECTBYIOLWME MULIEHN W Mpo-

Be[leH CPaBHUTENbHbIA aHaNN3 C TOUKN 3PEHUs HaLeMBaHWS
Ha pa3Hble yyacTkn Mo3ra. [okasaHo, UTo BapuaHTbl rnybokon
CTUMYNSLUMA MO3ra 6bln MoNe3sHbl NpY NeYeHnn ANCKUHE3WNH,
BbI3BaHHOW MHCYbTOM, 60K, ABUraTe/NbHbIX PACCTPOICTB 1 No-
CTMHCYNbTHOrO Tpemopa. OaHaKo HEOLHOPOAHOCTb MPOBOANMBIX
NccnefoBaHWi N OTCYTCTBYE LINTENBHOrO HabnoaeHns CHUXKa-
I0T [JOCTOBEPHOCTb MMEIOLIMXCS AAHHbIX, W AaNbHERLLne KINHK-
yeckmne ncnbiTaHns TpebytoT paspaboTkm eanHoOro Noaxopa.
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Mitral valve prolapse (MVP) is the most common pri-
mary valvular abnormality that may be found in a popula-
tion of young adults. In some individuals MVP is silent or
it may be manifested with non-specific symptoms such as
palpitations, dizziness, chest pain, and abnormal electro-
cardiogram (ECQ) repolarization with or without ventric-
ular arrhythmias [14]. MVP affects 2-3% of the general
population and results from different pathological pro-
cesses ranging from isolated prolapse to myxomatous,
or Barlow’s disease of the mitral valve that leads to the
abnormal bulging of the valvular leaflets [1, 8, 11]. This
bulging for example in the presence of degenerative
processes results from annular dilation and excess leaf-
let tissue that can cause protrusion of a leaflet portion
or an entire leaflet into the left atrium [12]. Such myxo-
matous degeneration is the most common cause of MVP
in developed countries, while in developing countries it is
rheumatic heart disease. Other etiologies leading to MVP
include Marfan syndrome, acute ischemia, endocarditis
[8]. The main complications are related to the progres-
sion of mitral regurgitation, endocarditis, sudden death,
and stroke [1]. As for genetic associations, familial and
sporadic cases of MVP were described [7].

However, as suggested by Althunayyan et al., there
are some dilemmas in the management of MVP. Since
factors affecting the progress of mitral regurgitation are
unclear, there aren’t any therapeutic targets to prevent
progression. Evidence-based methods to decrease the
risk of MVPP complications, such as sudden death, stroke,
and endocarditis have not been identified. In patients
presenting with symptoms of severe mitral regurgitation,
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valve surgery is recommended. In asymptomatic patients,
risk stratification and monitoring of markers of left ven-
tricular dysfunction, atrial fibrillation, pulmonary hyper-
tension, and valve reparability are required to correctly
identify the time of intervention [1]. Therefore, there is
an increasing awareness of the association between MVP
and sudden cardiac death. The electrocardiographic risk
factors associated with an increased risk of sudden cardi-
ac death in MVP include ventricular ectopics and T-wave
inversion in inferior leads [15].

Hence, the present study aimed to assess the prev-
alence and association of MVP with long QTc interval and/
or ventricular arrhythmias, such as ventricular ectopics, in
a population of young male patients.

Methods

The medical histories of young male candidates aged
18-28, were investigated. Data on ECG and echocardiog-
raphy were collected and analyzed. We randomly chose
male candidates’ medical histories covering the period
from 2010 to 2021. Among those 100 control groups,
70 were diagnosed with MVP, according to the inclusion
criteria. The inclusion criteria for the group of patients
with MVP was as follows: being a male candidate, beingin
the age group of 18-28, and being diagnosed with grade
[ or I MVP, recorded in the medical history of the patient.
Those criteria for the control group included an abso-
lute absence of diagnosis of MVP and an asymptomatic
condition reported by the candidate during the physical
examination. Exclusion criteria for both groups was the
presence of any congenital heart problems; smoking was
not considered as an exclusion factor.

For this study, several imaging and electrocardiog-
raphy findings were considered to be important to make
a meaningful comparison between the two groups inves-
tigated. ECG was recorded in all subjects Schiller AT 102
electrocardiographic machine which records 3 derivatives
simultaneously of paper speed 25 mm/s with calibration
of 0.5 mV/cm. QT interval was measured as the time from
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Table 1.

Patients’ baseline characteristics table in MVP and control groups

QhSNFH33NFL

VELED MVP group (n=70) Control group (n=100)

Mean age (years) 19.82+2.81 20.15+2.96
Mean heart rate (bpm) 92.61+£22.15 86.48+19.67
Smoker (n, %) 20 (28.5) 29 (29)
Inverted T-waves (n, %) 7(1) 0(0)
Palpitation (n, %) 20 (28.5) 25 (25)
Syncope (n, %) 3(4) 5(5)
Dizziness (n, %) 11(15) 10 (10)
Dyspnea (n, %) 5(7) 7(7)

Table 2.

Mean and mode of QTc interval in MVP and control group

VELED[E MVP group (n=70) Control group (n=100)
Mean 396.47+£32.40 399.56 +35.05
Mode 403 376

the beginning of the QRS to the end of the T-wave in milli-
seconds. If the T was biphasic, the second peak was used.
QT prolongation was considered as > 440 msec. QTc for
heart rate was calculated using Bazette’s correction for-
mula (QT/ VRR).

Ambulatory ECG recording. The 24-hour ambulatory
ECG was performed by a Holter system (Schiller, Switzer-
land) recording the daily activities of all participants. Pre-
mature ventricular contractions (PVC) were evaluated by
Lown and Wolf criteria.

Statistical analysis

Statistical analysis was performed using IBM_26.0.0
SPSS statistical package. Continuous variables were ex-
pressed by mean, standard deviation (SD), and categori-
cal data as numbers and percentages. Data are reported
as mean = 1 SD. Unpaired Student’s t-test was used to
compare both groups, and p-values <0.05 were regarded
as significant.

Results

Patients’ baseline characteristics in MVP and control
groups were recorded, including variables such as mean
age, mean heart rate, smoking status, etc. which showed
both groups are similar in baseline characteristics and

therefore comparable (Table 1). The mean value of the
QTcinterval was 399.56+35.05 ms for control group indi-
viduals, whereas this number changed to 396.47+32.40
ms for individuals with MVP. The values for the QTc inter-
val ranged from 341-509 ms for the control population,
294-508 ms for those with MVP. For the control group,
the mode was calculated to be 376ms, in the population
with MVP population, 403 ms. The two-tailed P value of
controls and MVP groups calculated by unpaired t-Test,
equals 0.56 (t (169) = 0.5833, p= 0.56, a = 0.05, stan-
dard error of difference = 5.297) (Table 2).

Frequency

300 350 400 as0 500 550

QTc interval of Control group

Fig. 1. Histogram of QTc interval distribution in the control
group
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Table 3.

Frequency of ventricular arrhythmias in MVP and control group

Ventricular Arrhythmias

MVP group (n=70)

Control group (n=100)

Shortened PQ interval (n, %) 2 (2.9%) 2 (2%)
Ventricular extrasystole (n, %) 6 (8.6%) 9 (9%)
Paroxysmal ventricular tachycardia (n, %) 1(1.4%) 0 (0%)
Wolff-Parkinson-White syndrome (n, %) 7 (10%) 7 (7%)

Mean = 396.47
Std_Dev. =32.408
N=70

Frequency

250 300 350 400 450 500 550

QTc interval of MVP patients

Fig. 2. Histogram of QTc interval distribution in MVP pa-
tients

The distribution of QTc interval may be seen in Histo-
grams of QTc interval distribution in the control group and
MVP group (Fig. 1, 2).

At test failed to reveal a statistically reliable differ-
ence between the mean of QTc intervals that the controls
had (399.56 £#35.051) and in patients with MVP (396.47
+32.40) (t (169) = 0.5833, p= 0.56, a = 0.05, standard
error of difference = 5.297)

In the control group, the frequency of premature ven-
tricular ectopics (PVC) was 9%; Wolff-Parkinson-White
syndrome was seen in 7% of the individuals; no parox-
ysmal ventricular tachycardia was recorded, and a 2%
shortened PQ interval was observed. Analysis in the MVP
group revealed premature ventricular ectopics (PVC) in
8.6% of patients; Wolff-Parkinson-White syndrome in
10% of the patients; 1.4% paroxysmal ventricular tachy-
cardia was recorded among them, and the frequency of
shortened PQ interval was 2.9% (Table 3).

Discussion

Given the controversial nature of data on the topic
of association of MVP with QTc interval and ventricular
arrhythmias, we decided to investigate this relationship
among young male patients.

The association of MVP as a benign condition, with
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Ventricular arrhythmias (VAs), has been studied for many
years. According to Dejgaard et al., factors such as young-
er age, previous syncope, more PVCs, PM fibrosis, and
larger longitudinal MAD distance in the posterolater-
al wall assessed by cardiac magnetic resonance (CMR)
have a higher risk of developing VAs [6]. Bekheit et al.,
during their investigation on Idiopathic MVP, have pointed
out several mechanisms for the development of such ar-
rhythmias, among which were: pre-excitation syndromes,
bradycardias, and mitral valve or left ventricular abnor-
malities seen in MVP patients. It was hypothesized that
the abnormal mitral leaflet motion is seen in MVP which
acts as a mechanical stimulus for the generation of ecto-
pic beats. But this does not explain the intermittent na-
ture of these arrhythmias. Moreover, as MVP associated
arrhythmias are often associated with QT interval, and
are the result of repolarization abnormalities; such ob-
servations were confirmed by the evidence of QT prolon-
gation, high incidence of ST-T-U changes on the repeat-
ed ECG of MVP patients, collected by Bekheit et al. It is
explained in their work that incidence of QT prolongation
in patients with MVP is reportedly varied; ranging from
as low as 0.6% to as high as 64% [2]. Weissler-Snir and
coworkers also in their retrospective study among 239
patients with long QT, and negative genetic testing, found
bileaflet MVP to be the most common structural pathol-
ogy, detected in 8.9% of patients [18]. imamoglu et al.
describe QT dispersion as “the difference between the
longest and shortest QT periods in electrocardiogram
(ECG) derivations.” Hence, it is thought that QT disper-
sion emphasizes the regional character of differences
in ventricular repolarization [9]. The importance of this
difference is highlighted in studies performed on adults,
which showed that increased QT dispersion in patients
with MVP is associated with ventricular arrhythmias, how-
ever, the same may not be stated about QT length as it is
not associated with ventricular arrhythmias directly [16].
More studies confirm the same findings of QT dispersion.
Kulan et al demonstrated that QT dispersion increased in
MVP patients compared to the control group and there




was a correlation between the increase in QT dispersion
and complex ventricular arrhythmias. Their findings did
not show the same changes in QTc of the patient group
compared to the healthy controls [10]. The results of
Cetinkaya and colleagues studying 37 children with pri-
mary MVP and 26 healthy children, was similar to Kulan
et al. in that an increase in QT dispersion was seen in the
children with MVP compared to the healthy children while
no significant difference was detected in terms of QTc [3].
This is in contrast to the results of Ulgen et al. investigat-
ing QTc in 58 adult patients with primary MVP versus 60
healthy individuals, which showed that QTc was increased
in the patient group [17]. Cowan and colleagues explain
the clinical importance of QTc prolongation being present
in MVP patients, as a relation being present between this
repolarization abnormality and sudden death in patients
with MVP. Their study too, however, revealed that QTc
prolongation is not a common finding in patients with idio-
pathic MVP [5]. Lastly, the Framingham study revealed no
evidence of QT prolongation in association with MVP [13].

Zouridakis and colleagues in their study investigat-
ed the reason for this QT dispersion in MVP patients and
found that QT and JT dispersions are associated with the
echocardiographic degree of MVP and mitral leaflet thick-
ness [19]. On the other hand, in their work, Muthukumar
et al. list some of the other high-risk markers of MVP,
detected on ECG, as inverted or biphasic T waves, QT
dispersion, QT prolongation, and premature ventricular
contractions originating from the left ventricular outflow
tract and papillary muscles. They mention that the ECG
abnormalities are thought to provide a favorable condi-
tion for the emergence of torsade de pointe, a variant
form of ventricular tachycardia which may be one of the
mechanisms of sudden death. However, the recent data
point out the presence of autonomic dysfunction in se-
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vere MVP, with an increased level of circulating catechol-
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MVP was detected in our population.
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age limit of 18-28 for selection of young candidates for
our study, which leaved out younger and more elderly pa-
tients.

Conclusion

Our study showed that there was no relationship
between MVP prolonged QT interval. Moreover, despite
several previous studies demonstrating the high proba-
bility of electrophysiological abnormalities in MVP, our
study demonstrated no relation between MVP and prev-
alence of ventricular arrhythmias, such as Shortened PQ
interval, Ventricular extrasystole, Paroxysmal ventricular
tachycardia, Wolff-Parkinson-White syndrome in young
male patients.

Based on our results, we concluded that there is no
relationship between MVP with prolonged QT interval
and ventricular arrhythmias in young male candidates.
There was also no increase in ectopic ventricular activity
observed with worsening of MVP.
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NPOOAONTXKWUTE/IbHOCTb WHTEPBAJIA QT W XEJNYAOYKOBbLIE APATMAN Y MONOAbLIX
NAUMEHTOB C NEPBNYHbIM MUTPAJIbHbLIM NMPOJIANCOM

Llamusp C., AeemucsiH K., XodaeepdsiH I'., CucaksH A.C.

ETMY, YHusepcumemckas 6os16HuUUaG Homep 1, KnuHuka obuied u UH8a3ueHouU Kapouosio2uu

KntoueBble cnoBa: rposanc MumpaneHo20 KAanaHa, UHmepearn
QT, QTc, npexcdespemMeHHble xcesny004Ko8ble 3KMOornuu, Moso-
Oble /1odu.

Mponanc mutpansHoro knanaHa (MMK) sensetcs Hambo-
Nlee pacnpoCcTpaHeHHOW MepBWYHON aHOMAaMEen KnanaHa, Ko-
TOpas MOXeT BbITb 0BHapyXeHa y 1y, Monoaoro Bospacra. Y
HekoTopbIx Ntogen NMMK npotekaeT 6eCCMMNTOMHO MK MOXeT
NposiBNATbCA Hecneum@uueckuMm CMMNTOMaMu, TaKMMK Kak
cepauebueHne, ronoBoKpyKeHne, 6onb B rpyan, aHoMasnbHas
penonapv3aumns 3neKTpokapavorpammel (AKI) ¢ xenynoukosbl-
MW apUTMUSIMK UK 63 HUX.

WccnepoBaHne 6bi10 HaNpaBNEHO Ha OLLEHKY accouvaumnu
aHomanuii KT, yanvHenns unHTepsana QT u »KenyAoouKoBbIX
apuTMKI Yy MONoLbIX Ntofei ¢ nepaunyHbIM NMK.

PeTtpocnekTvBHO n3yyeHbl JKI, 3xokapanorpamMmel 1 24-ya-
coBble xonTepoBckue 3anmcn 170 My>kunH B Bo3pacte 18-28
net. B nccneposaHune 6binn BKAYeHbl 70 NauMeHToB C AnarHo-
30M MK, oTobpaHHbIx cpean 2067 ncropuii 6one3HN My>KUnH C
2010 no 2021 roabl B COOTBETCTBMM C KPUTEPUAMU BKKOUEHNS,
a Takxke 100 300poBbIX MONOAbIX IOAEN B KaUeCTBe KOHTPO/b-
How rpynnbl. CpefiHee 3HayeHve, MeanaHa v Mopy/b UHTEpBa-
nos QTc 6binv paccunTaHbl M cpaBHeHbI B 06eunx rpynnax. 3ateM
6bl1 NpoBefeH pacyeT PaCNpOCTPAHEHHOCTU KeNyLOUKOBbIX
ApVTMUI, TaKMX KaK YKOpPOUeHHbIi nHTepBan PQ, xenyaouko-
Basl 3KCTPACWCTONNSA, NMAPOKCU3MasIbHAs »KeJlyAoYKOoBas Taxu-

Kapavs, cmHapom Bonbda-MNapkuHcoHa-YanTa. 3HaueHne P B
KOHTpONbHOW 1 nccnegyemoit (MMK) rpynnax 6eino paccuMtaHo
c nomolupbto t-Test.

B KOHTpoOnbHOW rpynne cpefHwin nHtepsan QTc coctaBun
399,56 mc = 35,051, Torpa kak y nvy, ¢ NMK 370 3HauyeHne
coctaBuno 396,47 mc = 32,408 (p = 0,56). ns KOHTPONbHOM
rpynnbl Mofy b HbIn paccumTaH Kak 376 mc, B nonynsumn ¢ NMMK
- 403 Mc. MegunaHHble 3HaueHns coctasnnm 395,5 mc, 397,50 mc
ANa KOHTpobHOW 1 MMK nonynsauuii CooTBeTCTBEHHO.

Kpome ToOro, npexaeBpeMEHHbIE KeNy[LOoUKOBbIe 3KTOMUW
(M>XX3) Habnopanncb y 9% nauMeHTOB KOHTPOLHOW rpynmbl v
8,6% naumeHToB c NMK. YactoTa cnHapoma Bonbda-INapKnHco-
Ha-YawTa coctaBuna 7% B KOHTponbHOW rpynne npotus 10% y
naumeHToB ¢ NMMK. M, HakoHeL, pacnpoCTPaHEHHOCTb MApPOKCKN3-
MasibHOW Xenyn0YKOBOW TaXMKapav N YyKOPOUYEHHOTO MHTEPBa-
na PQ B rpynne nwvy, ¢ NMMK cocraBnna 1,4% n 2,9% cootBeT-
CTBEHHO, B TO BPEMS KaK B KOHTPOJIbHOW Fpynmne 3T1 Noka3sartenm
coctaBuin 0% n 2%.

Hawe wccnepoBaHve nokasano OTCYTCTBME B3anMOCBA3N
mexay NMMK, yannHeHHbIM nHTepBanom QT 1 XenynouykoBbIMK
apuUTMUAMKM Y MONOAbIX Ntofei. B HalweM nccnenoBaHuy Mbl He
Habnoaany HMKakon cea3n mexxkay NMMK 1 )KenynoukoBON 3KTO-
MMYECKON aKTMBHOCTBIO MM NaTONOrMYecknm nHtepesanom QT y
MOJIOfbIX NtOfeN.
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Primary lymphedema is a rare disease, affecting 1in
100,000 individuals, that occurs when the lymphatic sys-
tem has not developed adequately (or is not functioning
as it should) from birth due to a genetic reason [2]. Pri-
mary lymphedema develops as soon as the lymph vessel
system can no longer cope with the strain. This usually
happens in early life. It is called ‘primary’ because the im-
pairment is not due to a ‘secondary’ cause like an illness
or aninjury [9,12-15].

Primary lymphedema can have different causes:

© Aplasia: Parts of the lymphatic system are miss-

ing.

€ Hypoplasia: Lymphatic vessels are underdevel-

oped or present in below-average numbers. This
is the most common cause of primary lymphede-
ma.

© Hyperplasia: Lymphatic vessels are larger than

normal and don’t work as well as normal-sized
vessels.

© Fibrosis of lymph nodes: hardening and scarring

of the tissue.

Primary lymphedema almost always affects the pe-
diatric population, its onset in adults is uncommon. Boys
are more likely to present in infancy, while girls commonly
develop the disease during adolescence [15].

There are different types of primary lymphedema
and there are many known syndromes that have been
linked with it, including Noonan Syndrome, Prader Willi,
Yellow Nail Syndrome, and Turner Syndrome [17, 20].

Regardless of whether a patient has primary or sec-
ondary lymphedema, the subsequent pathophysiology of
the condition is equivalent and treatment approach also
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is similar [6,7,9,10,13]. Over time, the diseased area
increases in size because the interstitial lymphatic fluid
causes subcutaneous fibroadipose production. Lymph-
edema is a chronic condition that does not improve and
slowly worsens. Lymphedema progresses through four
stages. Stage O indicates a normal extremity clinically,
but with abnormal lymph transport (i.e., illustrated by lym-
phoscintigraphy). Stage 1 is early edema, which improves
with limb elevation. Stage 2 represents pitting edema
that does not resolve with elevation. Stage 3 describes
fibroadipose deposition and skin changes [9].

The severity of lymphedema is categorized as mild
(<20% increase in extremity volume), moderate (20-
40%), or severe (>40%). Limb volume measurements can
be made using a tape measure, perometer, or by water
displacement. Tape measurements are the least accurate
method to determine extremity volume because it must
be calculated; it is also difficult to use the exact reference
points for future assessments. In addition, depending on
how tight the examiner pulls the tape measure, the cir-
cumference can change significantly. In children, extrem-
ity measurements are particularly problematic because
the limbs are still growing.

Location

Lymphedema almost universally involves an extremi-
ty; rarely, isolated genital or another anatomical area may
be affected. The distal extremity exhibits edema; if the
hand or foot are not involved, the diagnosis of lymphede-
ma should be questioned. If a patient complains of swell-
ing outside of the limbs or genitalia, lymphedema likely is
not the cause. However, primary generalized lymphede-
ma (including the face and trunk) can occur rarely. Prima-
ry lymphedema affects the lower extremities in 92% of
cases, and 50% have bilateral disease. Sixteen percent of
children with idiopathic lymphedema have upper extrem-
ity disease [6,14,15].

Lymphedema signs:

® Inspection: increased volume of one or more

limbs, swelling, including fingers or toes;
® Afeeling of heaviness or tightness;
® Restricted range of motion;
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® Volume (or circumference) measurements, sim-
ple (tape measure), automated, comparison of
the two limbs, with constant landmarks: inferior
edge of the patella, anterior fold of the elbow;

© Palpation: firm skin (thickness at pinching), with
mild or no pitting edema (fibrosis);

® Stemmer’s sign;

€ Topography (uni- or bilateral, lower or upper limb,
face, genitals);

© Genital lymphedema: man (increased scrotal
skin thickness, testicular hydrocele, lymphedema
of pubis, penis, foreskin), woman (lymphedema
of major and/or minor labia, pubis). Lymphatic
vesicles, possibly with lymph or chyle oozing.

Differential Diagnosis of Lymphedema [16,18]:

Lymphedema must be differentiated from congestive
heart failure, glomerulonephritis, nephrotic syndrome,
hypoproteinemia, drug reactions, cirrhosis of the liver,
pretibial myxedema, constrictive pericarditis, lower limb
dependency syndrome, lipedema, bilateral chronic ve-
nous insufficiency, malignancy, DVT, malignant lymphede-
ma, postoperative complications following surgery, cel-
lulitis, baker cyst, cyclical and idiopathic edema, arthritis
in children is associated with lower limb swelling, but the
underlying mechanism is unknown.

Lymphedema complications may include:

© Skin infections (cellulitis). The trapped fluid pro-
vides fertile ground for germs, and the smallest
injury to the arm or leg can be an entry point for
infection. Affected skin appears swollen and red
and is typically painful and warm to the touch.
Your doctor may prescribe antibiotics to keep on
hand so that you can start taking them immedi-
ately.

@ Sepsis. Untreated cellulitis can spread into the
bloodstream and trigger sepsis-a potentially
life-threatening condition that occurs when the
body’s response to an infection damages its
own tissues. Sepsis requires emergency medical
treatment.

® Leakage through the skin. With severe swelling,
the lymph fluid can drain through small breaks in
the skin or cause blistering.

€ Skin changes. In some people with very severe
lymphedema, the skin of the affected limb can
thicken and harden so it resembles the skin of
an elephant.

© Cancer. Arare form of soft tissue cancer can re-
sult from the most-severe cases of untreated

QhSNFH33NFL

lymphedema.
For the aim to avoid complications, it is very import-
ant to diagnose on time and not to delay treatment.

Imaging

Although lymphedema usually can be identified by
history and physical examination, patients often under-
go ultrasound, MRI, and/or CT prior to their referral to
our center. These tests are not sensitive or specific for
lymphedema and may show only skin thickening or sub-
cutaneous edema. Lymphedema cannot be diagnosed by
histopathology; biopsy specimens may show non-specific
skin and adipose inflammation [21].

The definitive diagnostic test for lymphedema is
lymphoscintigraphy. This study involves the injection of a
tracer protein (°*™ Tc-sulfur colloid) into the hand or foot,
after which the tracer is preferentially taken up by the
lymphatic vasculature. A gamma camera positioned over
the patient then detects the °™ Tc-sulfur colloid signal
(gamma emissions), with sequential images showing the
migration of tracer via the lymphatic system proximally
to the inguinal or axillary lymph nodes. Abnormal findings
include delayed transit time of the radiolabeled colloid to
the regional lymph nodes, dermal backflow (accumulation
of tracer in cutaneous lymphatics), asymmetric node up-
take, and/or formation of collateral lymphatic channels.
The test gives qualitative information (i.e., normal or
abnormal lymphatic function) that is 96% sensitive and
100% specific for lymphedema [5,8,11,19].

Although newer imaging modalities can give informa-
tion that may be useful for surgical planning, they are not
as accurate for diagnosing lymphedema. Magnetic reso-
nance lymphangiography outlines lymphatic vasculature
of the limb but has a sensitivity of 68% for lymphedema.
Indocyanine green lymphangiography details subdermal
lymphatics, but the specificity for lymphedemais 55% [1].

Treatment

The goal of lymphedema therapy is to restore func-
tion, reduce physical and psychologic suffering, and pre-
vent the development of infection [3,9,10].

Initiate therapy for lymphedema as early as possible
before extensive, irreversible fibrosclerotic changes oc-
cur in the interstitium. Strict compliance with treatment
techniques is essential, even though they are often cum-
bersome, uncomfortable, inconvenient, and time-con-
suming, with treatment lasting throughout the lifetime of
an individual.

Lymphedema greatly increases the risk of skin in-
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fections (cellulitis). Antibiotics must be prescribed once
symptoms appear.
Techniques and equipment that can help reduce
lymphedema swelling. Exercises. Gentle contraction of
the muscles in the arm or leg can help move the excess
fluid out of the swollen limb.
€ Manual lymph drainage. Therapists trained in
this massage-like technique use very light pres-
sure to move the trapped fluid in the swollen limb
toward an area with working lymph vessels. Peo-
ple should avoid manual lymph drainage if they
have a skin infection, blood clots or active cancer
in the affected limb.
€ Compression bandages. Using low-stretch ban-
dages to wrap the entire limb encourages lymph
fluid to flow back toward the trunk of the body.

® Compression garments. Close-fitting elastic
sleeves or stockings can compress the arm or
leg to encourage lymph fluid drainage. These
garments often require a prescription to ensure
that the proper amount of compression is used.
You may need to be measured by a professional
to ensure proper fit.

€ Sequential pneumatic compression. A sleeve

worn over the affected arm or leg connects to a
pump that intermittently inflates the sleeve, put-
ting pressure on the limb and moving lymph fluid
away from the fingers or toes.

Surgical treatment for lymphedema may include [3,4]:

© Lymph node transplant. Lymph nodes are taken

from a different area of the body and then at-

tached to the network of lymph vessels in the

affected limb. Many people with early-stage

lymphedema see good results from this surgery

and can decrease the amount of compression
needed.

© New drainage paths. Another option for ear-
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NEPBANYHAA TMMOEOLEMA
ErMY, Kagedpa eHympeHHux 6os1e3Hel u rponedesmuKu
lMempocsiH A.I'., bxcHOosH 3.T.

KnioueBble cnoBa: nepeuyHell aumgocmas, aumgpedema, Aum-
@o0peHaXrc, KOMIPecCUuoOHHAass mepanus, MmMpaHCIAGHMAauus
SIUMBbamu4ecKux y3/108.

MepBnyHas numdenema - pegko BCTpevaeMas naTonorus,
npy KOTOPOWN M3-3@ BPOXAEHHOro HEenosIHOLEHHOro Pa3BuTUS
nMMdaTNYeCKor CMCTEMbI pa3BMBaeTCs OTek - nnMdocTas. B
OCHOBE /IeXXWT annasus, runonnasvs, rmnepnnasvsa nnm opnbpos
nMdaTNYECKnX COCYAOoB.

[Ons pnarHoctmkn npumensietcs KT ¢ KoHTpacTom - TexHeuni
99 (°°™ Te-sulfur colloid), rammarpadws, a Takke nmmdaHrmorpa-
ns C MHAOLMAHNHOM 3e/EeHbIM.

Mpn KOHCEpBaTMBHOM NeyYeHnn MPUMEHSETCS MaHyasbHbIi
nMoApPEHaX, KOMNPeCcnoHHble 6aHaaxebl. B ocHoBe Xxupyp-
TMYECKOro NIeYeHns NeXWT TpaHCmaHTaumns nnmdaTryecknx
y3510B, 06pa3oBaHMe HOBbIX IMMdaTUYECKMX NyTen, yoaneHne
prnbpoTNUECKON TKAHW.
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BonbHble BTOPUYHBIM MME@OCTA30M BCTPEYADTCH valle
(1:1000) no cpaBHeHwO € 60N1bHBIMK MEPBUYHBIM TMMEPOCTA30M
(1:100000). MpuunHammn BTOPMYHOro NMMdocTasa MoryT bbiTb
Apyrve 3abonesaHns, TpaBMbl MM MOC/IEONEPALMOHHbIE OCNOX-
HeHus. JleyeHne nepBnyHOro nMmMdocTasa, 0CobeHHO Koraa oH
JIOKaNN30BaH B KOHEYHOCTSIX, HAYEM HE OTIMYAETCS OT leYeHns
BTOPWMYHOro nmMdoctasa. [ockonbKy B Halen CTpaHe MHOro
Taknx 6onbHbIX, @ NMMMBONOrMs pasB1Ta HEAOCTATOUYHO M Mano
crneunanncToB, TO LenecoobpasHo cneuvanv3npoBaTb Bpayen
M3 Yncna 3aMHTepecoBaHHbIX B 3TON obnactv n obecneunTts B
6nnxariwem byayuwiem BceMn AOCTYMHbIMWA MeTOAAMW UCCieno-
BaHNA 1 neyeHns 6onbHbIX MM@OCTazoM. Takas cneupnanns-
pOBaHHast MeanUMHCKas cny»ba, opraHn3oBaHHas B ApMeHnn,
ByneT BocTpeboBaHa 1 B APYrviX- per1oHabHbIX CTPaHax.
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YOK: 616-006

O LLENECOOBPA3HOCTW NMPOBEAEHNSA NOBTOPHOW
PAONOTEPANMWA NP PELULNAOANBAX N NPOAO/T>XEHHOM POCTE
PAHEE OBJTYYEHHbLIX OMYXOJIEN PA3J/INYHOW JIOKAJIN3ALINN

KapamsH H.C."?, ApycmamsaH M.K.'
"LleHmp paduomepanuu “VIPA MELAVIKAJT pyn”

2 HauuoHaneHsid ViHcmumym 30paeooxpaHeHus M3 PA um. C. AgdanbeksiHa
lMonyuera: 02.09.2022, peueH3uposara. 16.09.2022, npuHama: 19.10.2022.

KnioueBble cnoBa: siyyesas meparius, noemopHoe o06;1y-
yeHue (peuppaduauus).

Bo3HNKHOBEHWE y B0/bHLIX IOKANBHOrO peunanBa
nnn ppyromn onyxonun B ob6iactn paHee obnyyeHHoro ob6b-
eMa b6e3 nprnobpeTeHns CUCTEMHOrO XapakTepa pacnpo-
CTpaHeHns 3ayactyto TpebyeT npoBefeHns MOBTOPHOrO
Kypca pagnotepanuu (PT) -penppaanaumm (pe-PT). B npo-
LUIOM LUMPOKO BbII0 pacnpocTpaHeHo MHeHue: PT B npe-
Jenax OfHOW aHAaTOMWYECKOW 30Hbl MOXHO MPOBOAMTb
VWb OAWH Pa3 Ha MPOTSKEHNN BCEWN KN3HW (YunTbiBas
npeaesibl ToIepaHTHOCTM 300POBbIX TKAHEN), B 3TON CBA3M
nposepeHune pe-PT npaktnueckn He obcyxaanoch (bbinm
NpOBEAEHbI INLWb HEMHOFOUNC/IEHHBIE OrPAHNYEHHbBIE UC-
CnefoBaHvs, MOKasaBLme OTpuuaTe/bHble pesybTaThl).

[aHHoe ob6cTosATenbCTBO ObI10 0O6YCNOBNEHO TakXe
N TEM, YTO MPUMEHSBLUMECS B TO BpeMeHn 2D-TexHoso-
MW He JaBann BO3MOXXHOCTW MOJHOUEHHoro 6esonac-
HOr0 COXpPaHEeHNsI OKPYXXAloLWMX OMyXO/b 300POBbIX TKa-
Hel, B €BSA3M C yeM pe-PT mMorna npvBectn K TaXeNbiM
NoCNencTBnaM. 3a nociegHve Ba OeCATUNeTUss HoBble
TexHnyeckune Bo3MoxHoctn PT (IMRT, IGRT, VMAT, Proton
Therapy) cOBMeCTHO C HOBbIMW AOCTUXKEHNSIMKN B 061aCTK
pagvobronormn No3Boanan nepecmMoTpeTs bbiBlME Noa-
X0pbl K pe-PT, B CBA3M C YeM 3HAUMTENbHO YBENNYNIOCh
KOMMYecTBo Nybankaumin Ha faHHyo Temy. K coxkaneHuio,
JOaHHble NybAMKaUMM HOCAT, B OCHOBHOM, peTpoCreK-
TUBHbIN XapakTep M He obecneuvBalT HEO6XOAMMBIN
[OKa3aTe/lbHbIi YPOBEHb MO CPABHEHWIO C MMeLWmMMCcs
MaTepuranoMm no nepemyHoMy 0bayyeHnto, No NoBoay Ko-
TOPOro AaBHO yKe CyLLeCTBYIOT YTBEPXKAEHHbIE KINHMYe-
CKMe NpOTOKOJbI.

TeM He MeHee, pe-PT MoxeT obecneunBaTh He TOMb-

*AOPEC ANA KOPPECNOHAEHUWNN

H.C. KapamsH
LleHmp paduomepanuu “VIPA MEAVIKAJT pyn”
Adpec: EpesaH, 0052, yn. @aHapdxcaHa 29

3. noyma: nerses.karamyan@gmail.com
Ten.: (+374) 93 22 89 45

KO nannnaTtmBHbii 3MEKT, HO N AaBaTb BO3MOXXHOCTb
BOBMTBCA CTOVMKOro MPOJOIKUTENBHOMO TOKANbHOrO KOH-
Tpons. B HacTosiee BpeMsi CcOBpeMeHHble NeyebHble
noaxodbl N TeXHWYeckne BO3MOXKHOCTM PT nossonstoT
NpoBOAWTbL NMOBTOPHOE 0b/yuYeHne onyxonen npakTude-
CKM 1060 NoKanM3aumm, Hepeako BNIOTb 40 MOBTOPHOW
KypaTuBHOW 003bl. Kak npasuno, pe-PT Ha3HauvaeTcs npu
OTCYTCTBMM APYIrVX ajbTEPHATMBHbLIX METOAOB JIeYEHNs.
Bo MHOMMX cnyyasix Xvpypruyeckoe BMeLwaTensctso bbl-
BaeT 3aTPyOHEHO TaKXe WM3-3a NOoC/epajnaLyioOHHOro
drbpo3za paHHon obnactn. OrpaHnyeHns xuMmoTepanuu,
06bIYHO, OMpefensTCca TaXeNblM 06WYM COCTOSHNEM 1
HW3KOM YyBCTUTENbHOCTBIO KOHKPETHOrO TMCToNornye-
CKOTO TWNa K XMMronpenaparam.
BmecTe c oxkmpaemow TepaneBTuyeckon 3 dexkTrB-
HOCTbIO NeyeHns, He06X0ANMO OLLEHNBATb TAKXKE YrPoXKa-
loLLMe 300PpOBbI0 NaLMeHTa NOTEHLMAbHBIE PUCKKN U BO3-
MOXXHOE CHKEHME KauecTBa »KM3HW. [1pn nnaHnpoBaHmm
neyebHOro nan aaxke NnananaTMBHOIO Kypca pe-PT BaXKHO
NPWUHMMAaTb BO BHUMaHMeE Lenbli paga akTopoB:
1. no3sy, nonyyeHHyto BO BpeMs nepsoro obnyue-
Hua (EQD,), o6bem 06yueHms;

2. npvMeHsiacb 1 npu 0bnyyeHnn coueTaHHas xu-
MyoTepanus;

3. BPEeMeHHOW nHTepBan Mexay AByMs kypcamu PT;

4. nopnagatowye B obbem 061yyeHUs 340poBble
TKAHW 1 OpraHbl puUcKa;

5. BO3HMKLKE nocne nepeor PT paHHMe 1 no3gHne

nocneny4YeBble N3MEHEHWS;

6. cTeneHb TXeCTV 0bLLero COCTOAHNS NaUMEHTa;

7. BO3MOXHOCTb MPUMEHEHNS ANIbTEPHATUBHBIX Me-

TOLOB JleYeHus.

HecoMHeHHO, YTO »KenaTesbHO BO3AEPXKNBATLCS OT
NOBTOPHOro 06/s1yueHns Town e o61acTn, B KOTOPOW Npw
nepBoM Kypce Oblla MpeBblleHa TONEPaHTHOCTb TKa-
Hewn, NpvBeaLwwas nam cnocobHas NpMBEeCTV K HApYLLUEHWIO
YHKUMM OpraHa.

Te 6onbHbIE, Yy KOTOPbIX NOBTOP 3aboneBaHnst bbin
3acuKkcMpoBaH B npepenax obbema nepsoit PT (V,,
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=95%) B TeueHne nepBbIX 6 MecsaLeB Noce 3aBepLleHns
NeyeHmnsl, Kak NpaBun/o, MEIOT YXXe Paanope3nNCTEHTHYIO
Onyxofb 1, 0BbIYHO, HE PACCMATPMBAIOTCSA KaK KaHANAATI
Ha pe-PT. Takoe TeueHne 3aboneBaHns Npeanosiaraer,
YTO MepBMYHAs ONyX0Jb M3HAYaNbHO cofeprana B cebe
PaaVopPEe3NCTEHTHbIE KOHbI, N3 KOTOPbIX BNOCIELCTBNM
pa3BvBaeTca peunans 3aboneBaHns, ClefoBaTesNbHo, Te-
paneBTMYECKNIn 3P@EKT y 3TUX BONbHLIX OXKnaaemo by-
JeT OrPaHNYEHHbIM.

[ns KOpPPEKTHOro CpaBHEHUSI MPYMEHSIEMbIX pa3-
JINYHBIX PEXNMOB (PPaKLMOHNPOBaHMS, HeobxoamMmo ne-
pepacunTbiBaTb J03bl HA 3KBMBANIEHTHbIE CTAHAAPTHOMY
pexkumy 2 I'p B aeHb (EQD,). Bmecte ¢ 3T1M Heobxoan-
MO WCMOMb30BaTh JIMHENHO-KBaApaTMuHyto Momenb (LQ
model) co cnepyoWwnMMm noKasartensaMmn o/P: ans paHHMX
peakumi- 10, Ang no3nHNX peakumi- 3.

Mpv nnaHvpoBaHun Kypca PT o6s3aTtenbHO yunThbl-
BaeTcs (PyHKLUMOHANbHO-aHAaTOMNYECKOE CTPOEHNE OKpY-
XalowWmnx CTpYKTyp. Bce opraHbl, B 3aBUCMMOCTM OT aHa-
TOMWYECKUX, TMCTONOTMYECKNX, LIMTOAPXUTEKTOHNYECKNX
ocobeHHoCTen, CTPYKTYpbl DYHKLUMOHANBHON € ANHWLEI Op-
raHa nNojpaspensitoTcs, C TOUKK 3peHnst pagnobrnonorum,
Ha nocneposatesnbHble (serial), napannensHble (parallel)
N CMellaHHble, TaK Ha3blBaeMble NOC/eA0BaTe/IbHO-MNa-
pannencHble (serial-parallel) opraHel. [MocnepoBatens-
HbIMW OpraHamMmM CUYMTAKOTCA CMMHHOW MO3r, OMTUYecKne
HepBbl 1 MX NepekpecT, CTBOA Mo3ra u T.4. MNapannenb-
Hble OpraHbl — 3TO NIErKM1e, NOYKN, CIKOHHBIE Xene3bl, ne-
YeHb... [IpUMEpPOM CMeLLaHHbIX OPraHOB MOXET CIYXNTb
cepaue, roe n3 CTPyKTYpHbIX 3/1IEMEHTOB MWOKAapA nMeeT
nocnefoBaTeNlbHOEe CTPOEHWe, @ KOPOHAapHble Cocyabl —
napannensHoe. B cnyyae mocnefoBaTenbHbIX OPraHoB,
ecn ByaeT npesbleH MOPOr TONEPAHTHOCTY paanaummn
JaXke y He3HaunTenbHON (PYHKLMOHANBbHON YacTh OpraHa,
MOXeT HacTynnTb HeobpaTtnMas notepsa yHKLMN BCEro
opraHa. B To ke camoe BpeMsl, y napannenbHbIX OpraHoB
Hanbosbllee 3HaYeHe nmeeT obbeM 061yyeHns 1 note-
pst YHKLMM OpraHa HacTynaeT TONbKO Npv NPYMEHEHNN
6onbwmx obbemos PT.

B 3aBMMMOCTM OT MONYyYEHHOW OPraHoOM AO03bl W
npovsoLleflen B HeM nocneny4yeBon (YHKUMOHANBHO-
QHATOMMNYECKON NepecTpONKN, HEKOTOPbIE OpraHbl C Teye-
HMEeM BpeMeHW BOCCTaHAB/IMBAKOT CBOI TONIEPAHTHOCTb K
06yueHmnio, B TO BpEMS KaK y LLeNoro psaa apyrvx opra-
HOB 3TU N3MEHEHWUS HOCSAT NOCTOSIHHBIV XapaKTep.

Ha ocHoBaHWW pa3nnyHbIX NCCNEA0BAHNIA, NPOBEAEH-
HbIX Ha YKMBOTHbIX, N HA HECKOJIbKMX KJIMHUYECKMX, Mpo-
BeAEHHbIX 3a NociegHne rofbl, bbin onpeeneHbl HOBble
NMOAXOAbl B OTHOLUEHWN NPpefenoB TONepPaHTHOCTM TKaHen
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npw pe-PT. Hke NnpmBOoaaTCS AaHHbIE MO TONEPAHTHOCTK
OCHOBHbIX XXVN3HEHHO-BaXXHbIX OpPraHoB K pe-PT.

B oTHoweHnn pe-PT cnuHHOro Mosra nmeeTcs ue-
NblVi pAA NCCneaoBaTebCKNX AaHHbIX. [paHMLa TonepaHT-
HOCTM CMWHHOrO MO3ra BapbupyeT OT LehHOro oThnena
00 nosicHnyHoro. OfHaKo, NCCIef0BaHNS Ha MapThILLKaX
pe3yc nokasanu, 4to nocne nepsoro obnyvenns (44 p)
TONIePaHTHOCTb CMMHHOMO MO3ra BOCCTAHAB/AMBAETCS OT
HayanbHOM o3kl Ha 33,6 'p (76%), 37,6 'p (85%) n Ha
44,6 Tp (101%) B NnepBbIf, BTOPOW 1 TPETUIA rofabl COOT-
BeTcTBEeHHO [ 1]. [pn npeBbIWeHnn Nopora ToNepaHTHOCTK
no3aH1e OC/I0XHEHNS NPOSBASIOTCS B BUAE MUeNoNaThi.

B ogHOM M3 peTpoCneKTUBHbIX NCCNeaoBaHnin Bbinm
NpOaHann3vpoBaHbl
BNTUS MMENoNnaTMm nocne noBTOPHOro obnyyenns y 40
60bHbIX, M3 KOTOPbIX y 11 OblAM OTMeuYeHbl SBNeHWs
Muenonatnm B cpepHem cnyctsa 11 mecdues [12]. beina
npensiokeHa CMcTemMa OLLeHKM PUCKOB, OCHOBAHHas Ha 3
OCHOBHbIX NapameTpax, yBeN4nMBaloLWmMX BO3MOXHOCTb

NpoOrHoCcTtn4yeckmne Kputepun pas-

pa3BNUTUS MMENOMATUN:
1. KymynatusHas posa PT <135,5 I'p (bnonornye-
cKas acbdeKkTmBHas no3a - b3[l), paccunTaHHas

Ha a/p=2 'p Ans WenHoro n rpyaHoro OTAeNoB
CMMHHOr0 MO3ra, 1 Ha a/B=4 'p ANna NOSICHNYHOIO

oTaena;

2. wnHTepBan Mexnay Ayms Kypcamm PT MeHee 6
MecsILIEB;

3. CyMMapHas [o3a Ans Kaxgaoro Kypca < 98 I'p no
B2.

VccnepoBanne QUANTEC nepecmoTpeno AaHHble
13 ueHTpoB PT, B KOTOPbIX MHTEPBAN MeXay Kypcamu co-
CcTaBnan B cpegHeM > 6 mecsaues [8]. ChyyaeB Muenona-
TW 3aPUKCMPOBAHO He BbIN0 NpU KYMYyNSTUBHON Jo3e <
60 I'p c pasosoi no30#1, 3kBMBaneHTHon 2 I'p (EQD,).

PagnoHekpo3 TKaHelr ronoBHoro mosra npu pe-PT
KOHBEHLIMOHHBbIM (DPaKLMOHNPOBAHNEM BbISIBNSACA MpU
KyMynsaTvBHoM fo3e Boiwe 100 Mp [11]. Mo3gHre asneHns
HENpPOTOKCMYHOCTM MPOSIBASOTCS, B OCHOBHOM, B BUAe fe-
MWEeNNHM3aUMn N pagnoHekposa. OcnoxHeHus, 0bycnos-
JIeHHblEe PAAVOHEKPO30M, NPEACTABAAIT CEPLE3HYH MPO-
6nemy ans Taknx 601bHbIX. TeM HEe MeHee, pUCK pa3BnUTHA
pPagvMoOHeKpO3a ocTaeTcs HU3KnMM (MeHee 10%) npw nony-
yeHHoWn KymynaTueHoW fo3e EQD2 100-110 Ip, ogHako
pe3ko Bo3pacTtaeT (1o 25%) npu no3ax 130 I'p v Bbiwe.

Peakuns nerkmx Ha obnyyeHne nposiBngeTca B ABYX
NnocnefoBaTeNbHbIX SBIEHVSAX: MHEBMOHWTA KaK PaHHEN
peakuuu, 3aTeM B Buae nosgHero ¢dbrnbpo3a neroyHon Tka-
HW. [laHHbIe MO TONePaHTHOCTW NIErOYHOW TKaHW K pe-PT
HeMHorouncneHHsl. [loBTopHoe 0bnyyerne B go3ax 50 p




(10-70T'p) y 60nbHbIX pakOM Ierkoro, KOTOpble NepBUYHO
nonyunnun go 60 Mp (30-80 I'p), nposiBAsSiNO CMMMNTOMATK-
yeckme nyyeBble NHEBMOHUTLI B 56% cnyuaes. OfgHako,
y 60MbHBIX M3 LUTUPYEMOro NCCNefoBaHNs CpefHsas npo-
DOMIXNUTENBHOCTb XMN3HM COCTaBmaa 5 mecaues, YTO Hefo-
CTATOYHO ANSt CY>KAEHUS O MO3AHUX MOCNEeNlyYeBbIX N3Me-
HeHnsax [13].

TonepaHTHOCTb cepaua nocie pe-PT ¢ nHTepBanom
B 9 MecaueB nccnepgoBanacb B OMbITax Ha KpbiCax, npw
3TOM (yHKUMSA cepaLa NpoBepsinack ex vivo cnycrs 6 me-
caueB Noc/e NOBTOPHOro o0b6syyeHns. 3a CpefHio Tone-
PaHTHYIO 403y 6blia yCIOBHO MpUHATA Ta A03a, KOTOpas
npuBoamna K notepe yHkumn cepaua Ha 50% u Bbiwe
(ED50) [23].

MouKkn 9BAAOTCS OAHUMM U3 PAANOYYBCTBUTENbHBIX
OpraHoB opraHun3Mma. KccnepoBaHusi, npoBefeHHbIe Ha
MbILIAX, KPbICAX M CBMHbAX MOKAa3anun, YTO HaHeCeHHoe
obyueHneM noBpexXaeHne NoyveKk NporpeccnpyeT, a He
BOCCTAQHAB/IMBAETCA C TeUeHWeM BpPEMEHK, K TOMY Xe
PaaVoOpEe3NCTEHTHOCTb NMOYEK K MOBTOPHOMY 06/1yUYeHmio
C TeYeHMeM BpEMeHN He BO3pacTaeT Mexay ABYMS Kyp-
camm PT[19].

MNpn noBTOpHOM 06/yYE€HNM MOYEBOro MNy3bIps WC-
CnefoBaTeNbCKMe OaHHble TaKXe He MoKasann BocCTa-
HOBJIEHWS TONIEPAHTHOCTH, YTO NPVBENIO K YMEHbLUEHWIO
obbeMa MOYEBOro My3bIpst y Mblllein npumMepHo Ha 50%
[18].

MNpvMeHeHe pagrMomMoandUKaATOpoOB Mpu MpoBefe-
HWK pe-PT MoxXeT NpnBecTy K yCUNEHNIO N yYaLLEHNIO KaK
PaHHMX, TaK M MO3BHUX NPOSBNEHNA PAANOTOKCMYHOCTH.
OcobeHHOro BHMMaHMA 3acnyxunsaeT BbIGOp pexknma
P pakuMoHpoBaHns fo3bl npu pe-PT. [laHHble MHOrounc-
NEeHHbIX PeTPOCNEKTUBHbIX NCCNEeAOBAHNIA NOKasanu, 4to
B MJIaHE YMEHbLUEHNS MO3LHEN TOKCMYHOCTN NMpenMyLie-
CTBa MMetoT runepdpakUMOHHBIE PEXMMBI.

B oTHOLWeEHM MOBTOPHOIO 061yUYeHNs onyxonen opy-
TMX NIOKANN3aLni MMeKTCs NNLb OFPaHNYEHHbIe JaHHble.

MoBTOpHOE 06/1yueHne onyxonen o61acT ronosbl 1
Wen nocne canbBa)KHOW onepauny uamn ke 6e3 Hee no-
Ka3asio NperMyLLEeCTBO Nepea NanMaTMBHOW XMMnoTepa-
nvew. MNpwv 3ToM, eCcTeCTBEHHO, C/1yYan paHHen (MyKo3unThl,
apVHIrnTbI) M NO3AHEN TOKCMYHOCTM (OCTEOPAANOHEKPO3,
Tpu3M) npu pe-PT pernctpvpoBannch Yale [7].

MNpuMeHeHne HoBelwmnX MeToaoB PT, Taknx Kak IMRT
" Op., LAeT BO3MOXHOCTb 3CKanaumnm fo3bl 061yveHns B
obnactm onyxonu, CnefoBaTeNbHO, Jyyllero MecTHOro
KOHTpONs. KpoMe TOro, MCnofb30BaHWe Taknx MeToauK
NMPUMEHNTENLHO K pe-PT cHXKaeT cMepTHOCTb NALMEHTOB
MO CPaBHEHWMIO C KOHBEHLIMOHHbIMM MeTogamn PT[10, 21].
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[ns atoro TpebyeTca TwaTenbHoe onpefeneHne MuWeHn
061yyeHns n ee OKOHTypurpoBaHne. OcobeHHo nHdopma-
TMBHbIM B TaKMX CNy4asix SBASETCA NpMMeHeHne AaHHbIX
NO3UTPOHHO-3MUCCMOHHON ToMorpadwum (PET/CT). bbino
MOKa3aHo, YTO OCHOBHbIM MPOrHOCTNYECKMM KpUTeprem
BO3HWKHOBEHNSI TOKCMYHOCT Grade 3 v Bbilwe npu pe-
PT asnsetca o6vem CTV (Clinical Target Volume - O6bem
KAMHnuYeckon muienmn) 50 cM? n 6onblue. Hanpotus, y Tex
60/bHbIX, CTV KOTOpbIX He npeBbiwan 25 cm3, Tsxenbix
NpOSIBIEHNA TOKCMYHOCTW 3aMKCMPOBAHO He bbino [22].
[na pocTvmKeHns CylecTBEeHHON perpeccun Onyxonn u
OTCPOYKM peunanea 3abonesaHnsa Tpebyetca nosa obny-
yeHuns He meHee 50 Mp [14]. MHorve nccnepoBateny npu-
MeHstoT o3y 60 'p npn NoBTOPHOM 06/1yYeHnK, NCNONb-
3ys pasfnyHble pekoMeHaaumm no pe-PT [9]. HekoTopble
KPYMNHbIE WCCNefoBaHMs MOKa3anu, YTO BbICOKME [O3bl
06/1y4eHMs NOBbILAIOT AaHHbIE BbIXXMBAEMOCTV M MECTHO-
ro KOHTPOJIA Hag onyxonbto [3, 4]. B HacToAwmiA MOMEHT
He CyllecTByeT OnpefeneHHoro KoHCeHcyca ans Bblbopa
obwer [o3bl M pexunma dpakumoHnpoBanns. OaHako,
N3BECTHO, YTO Y HEKOTOPbIX, TWATebHO OTOBPaHHbIX Na-
LMEHTOB, MOXHO NpoBecTn pe-PT BNnoTb 4O NOBTOPHON
nonHow nevebHon po3sbl (66 - 70 'p). HemanoBaxHoe
3HayeHMe Npv 3TOM WIrpaeT TaKXKe N NpUMeHsieMast Tex-
HMKa 061y4eHus.

MoBTOpHOE 06/yYeHne onyxonewn LEeHTpanbHOW
HepBHOW cnctembl (LLHC) MoxeT npyBecTvt K yayyLleHunio
6e3peunanBHON 1 06LLEV BbIXXMBAEMOCTN Y HEKOTOPbIX
nauneHToB. YKa3aHHble nokasaTtenn y 60/bHbIX C ony-
xonamy UHC MoryT cvibHO BapbMpoBaTh B 3aBUCHMOCTH
OT rucronormyeckoro tuna onyxonn. CnegoBaTtesnibHO,
WHTEpBan Mexnay ABYyMs Kypcamu PT Takke MOXeT Chib-
HO BapbupoBaTb. Bonpoc nosTopHoro 06ay4venHns High
Grade ranom ocTtaeTcs He [0 KOHLA BbISICHEHHBIM, XOTS,
N3BECTHO, UTO Y OTAE/NbHbIX NALMEHTOB C BbICOKMM NHAEK-
coM KapHOBCKOro 1 HebonbWwrMK pa3mMepamm OnNyxonu,
pe-PT MoxeT oka3satcbs 3peKkTMBHON, 0COH6EHHO B TeX
CNlyyasx, Korga n3HavanbHo onyxonb 6bina Low Grade c
nocnenyowmm nepepoxaeHnem™ B High Grade. Mpu 3ToM
pEKOMEeHIyeTC NPYMEHEHNEe COBPEMEHHbIX TEXHOJIOMN
PTB po3ax 30 -35Tp3a5- 15 dpakumnn [20, 16, 15]. Y
60/bHbIX C N3HayanbHeiMKM High Grade ranomamu, nony-
UMBLUMMK B NepBbIM pa3 KypaTueHyto aosy (54 - 60 Ip),
npoBoanTb pe-PT KOHBEHUMOHHbIMW TEXHOMOTUSIMA HE
pekoMeHayeTcs. lNogseaeHne TyMOpPOUMAHOW [O3bl HA
obnactb peunavBa 3HAUMTENILHO IMMUTMPOBAHO B CBA3M
C noTeHumanbHbiMM HaTaNbHbIMU UAN TAXENbIMUA TOKCH-
YeCKUMKN SABNEHNSIMU, MOCKO/bKY GONBbIUMHCTBO NaumeH-
ToB nonyyanu PT npu nepBoM neyeHnn B MaKCMMasbHO
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TONIePaHTHbIX A03aX. B HEKOTOPbIX ClyYasix BO3SMOXKHbI NC-
K/lOUEeHNst AN OTAE/IbHbIX BO/bHbBIX, Y KOTOPbIX peuvavs
3aboneBaHnsa HacTynun cnycta 4 n bonee neT, HO Jaxke
M TOrAa, B LENSIX YMEHbLIEHNS1 TOKCMYHOCTW, PEKOMEHAY-
€TCa CHKeHne oblien [03bl U COXpPaHHbIN 06beM 0bny-
yeHus.

Y 60/bHbIX C rMo6aacTtoMamv peLuyavBbl BO3HMKAOT,
B CpPefHeM, crycTsa 9 MecsaueB Nocsie NepBUYHOTO neve-
Hms. CornacHo pasHbIM UCTOYHMKAM, NoBTopHas PTy Ta-
Knx 6onbHbIX obecneunBaeT 4 - 6 MecaueB cBO6OAHON
OT NporpeccnpoBaHns BbiXknsaemoctu (Progression Free
Survival) [5, 2]. B cnyuasx Takmx onyxonen Kak LuBaH-
HOMbl, FEMAHrMONEPULIMTOMblI MHTEPBAN Mexay [ABYMS
Kypcamn PT MoxKeT 6bITb 3HaunTenbHO fonblie. Bbibop
60nbHbIX ans pe-PT ponxkeH NpoBOANTLCS C yUETOM BCEX
N3BECTHbIX MPOTrHOCTUYECKNX M MPEANKTMBHbBIX (DaKTOpOB.

Mpv noBTOpPHOM 0BNYyYEHNMN TMHEKONOrNYECKNX Ony-
X0nen (pak Tena MaTku, WeNKN MaTKK1, BAaranuiia n By b-
Bbl) BO3MOXXHO NpUMeHeHne coueTaHHon PT: AMcTaHumoH-
Hov PT n 6paxutepanun. JleueHne MOXKeT NpoBOANTLCS
KaK C LeNblo AOCTMXEHUS] MECTHOrO KOHTPOAS, TaK U B
CMMMNTOMATUYECKNX Lensx, HanpuMep, s AOCTMXKEHNS
remoctatnyeckoro addekra. B nccnegosaHmn Sommers
et al. n3 376 6onbHbIX 86,8% 60nbHBIM ObINA NpoBepe-
Ha ancTaHumoHHas PT, 7,7% - B coueTaHumn ¢ bpaxnTepa-
nven n 5,5% - Tonbko bpaxutepanus. [Jo3a NOBTOPHOro
obnyueHuns bbina sxkBnBaneHTHa 45 - 50 Mp. MatuneTHas
BbXKMBaeMocTb coctaBuna 30% npun coyeTaHun xupyp-
rmueckoro nevenus ¢ PT, TONbKO nocnie Xmpypruyeckoro
neyenunst - 12%, a tonsko npu PT - 4% [17]. Heobxoau-
MO OTMETWTb, YTO B AAHHOM WCCIefOBaHMK onepauus, B
OCHOBHOM, BbINOJIHSINACk B 06beMe 3K3eHTepauun. Pas-
NNYHbIe lyyeBble OCNOXHeHns Habnojannce B 4,3% wn
NposIBAS/INCL B BUAE LWCTUTOB, YPETPasbHbIX CTPUKTYP,
Manabcopbunn n numdocTasa HMKHUX KOHeYHoCTen. B
HEKOTOpbIX Clyyasx Habo#anocb pasBUTME CBULLEBbLIX
XO[0B.

MoBTOpHOE 06/yYeHMe KOCTHbIX MeTacTas3oBs, CO-
npoBoXKaaeMblx 601eBbIM CMHLPOMOM, OKa3blBaeTcs -
eKTVBHbIM, KOraa nepsoe 06nyyeHne He obecneunsaeT
afekBaTHOro obesbonvBaHns WM ecin nocie Nepeoro
apdekTa HacTtynaeT peumamB. MeTtaaHanns nutepartyp-
HbIX AAHHBIX NOKa3an, uto okono 20% 6onbHbIX, NoayYaB-
Wwrx nanavatmeHyo PT no noBogy KOCTHbIX METACTa30B,
nonyvaroT B AansbHenweM pe-PT. [pn 3TOM nonoxutens-
HbIi 06e360nmBatoWwmii 3 dekT gocturaetcay 58% 6onb-
HbIX [6].

Llensb - nccnepoBath LenecoobpasHoCcTb NMOBTOPHOTO
061yyeHns 60/bHbIX C pa3IYHbIMK JIOKANN3aLMSMN Ony-
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XONeWn, C yyeTOM MoKasaTenen BbKMBAEMOCTUN BONbHbIX,
BO3MOXHbIX OC/IOXKHEHWA W MOCNeAyHLWEro KayecTBa
XU3HMN.

Matepuanbl n MeToAbI

PaboTa HOCUT NPOCNEKTVBHBIV XapakTep 1 bbina NHK-
umMmpoBaHa B Hayane 2019 roga. Hamm npegnonaraetcs
3aBepLWmnTb pekpyTnpoBaHne 60onbHbIX 31 nekabps 2022
roga, C NociefyoWwmM NPoC/IEXKMBAHNEM B TEUEHNE elle
1 ropa, nocne yero BynyT onyb6MKOBaHbI OKOHYATE/b-
Hble pe3ynbTaTbl. K HacToAWEMY MOMEHTY pPacCMOTPEHBI
AaHHble neyernst 1300 60nbHbIX, NOyYaBLUMX pagnoTe-
panuio B LleHTpe pagnotepanun “NPA MEOVKAJ pyn”
cmapTa 2019 no mapt 2022 rr. B paHHoe nccnegoBaHune
6b11n BKAOYEHbl 52 601bHbIX, NOMYUYMBLUMX MOBTOPHbLIN
Kypc PT, uto coctaBmno 4% ot obwero konnyecrsa 60nb-
HbIX. bOJMIbHBIE, CPOK MPOCIEXNBAHNS KOTOPLIX COCTaBWN
MeHee 3 MecsLeB Ha MOMEHT MOAroToBKM Nybankaunm, B
nccnefoBaHne BKAOYEHbl He Bbinn.

JleyeHne nNpoBOAMIOCE Ha JIMHEWHOM YyCKopWTene
Varian Clinac iX ¢ aHepruamm 6 n 15 MB, ¢ npumeHeHnem
TexHonornin 3D CRT man IMRT (B 3aBUCMMOCTW OT KANHU-
yeckor cuTyaumm). MNMpocnexnsaHne 60/bHbIX BbINOJHS-
NIOCb C MCMOMb30BaHNEM AaHHbIX KaHuep-pervctpa Ha-
LMOHANBHOrO LleHTpa oHKonormn M3 PA 1 Ha ocHoBaHUM
[aHHbIX COBCTBEHHOro TeNedoHHOro ONpoca NaLMEHTOB.

MegvaHa Bo3pacta 60/bHbIX (22-Myx4nHbl 1 30-
eHwwH) coctaenna 60,5 net (22 - 81). Pacnpenenenne
no natonornsam: onyxonn LIHC - 17 6onbHbIX, MeTacTaTh-
yeckoe MopakeHve roaoBHoro mMo3sra - 10, rmHekonorus
- 6, onyxonv ronoBbl U Wewn - 6, MeTacTaTnyeckoe nopa-
XeHune KocCTeln ckeneta - 4, pak MOJIOYHON Kenesbl - 3,
Lpyrve nokanusaumn - 6; pacnpefeneHne no Cragnsm
3aboneBanus: B Il cragum - 7 (13,5%) 60nbHbIX, B IV - 37
(71,1%), Heknaccnpuumpyemble - 8 (15,4%).

CpenHui nHTepBan Mexay OBYMst Kypcamn pagnoTe-
panun coctasun 34,5 mecaues (1,5 - 252); meanaHa cym-
MapHOW 3KBMBANIEHTHOW J03bI OT ABYX KypCOB 06nyyeHns
-99Tp (56-121. Vickntouasa 60nbHbIX, NOAy4YnBLLINX pe-PT
no MoBOAY MOBTOPHOIO METACTAaTUYECKOro MOpaKeHMs
KOCTEN 1AW roIoBHOro MO3ra, CyMMapHas 3KBUBaIeHTHas
no3a coctaesnsna 102 'p (84 - 121); cpeaHnin Cpok npo-
cnexmBaHng 6onbHbIX nocne pe-PT coctaBnn 9 mecaueB
(4-29,5).

Hwuxe, B Tabnuue, npuBefeHa CBOLHAs XapakTepu-
CTMKA NaLMEHTOB.




Tabnuua
JlaHHbIe nauueHmos, 8K/IIYeHHbIX 8 UCC1e008aHUe
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Mon
My>KCKoW
>KeHckuni

22 (42,3%)
30 (57,7%)

MegnmaHa BO3pacta

60,5 net (22-81)

PacnpeneneHue Mo NaToNornam

Onyxonun LUHC 17 (32,8%)
MTC ronoBHOro Mo3ra 10 (19,2%)
'MHeKonornyeckme onyxonm 6(11,5%)
Onyxonn ronossbl 1 LWew 6(11,5%)
MTC KOCTHOW cucTeMbl 4(7,7%)
Pak MonouHow xenessbl 3(5,8%)
Lpyrve nokanvsauum 6 (11,5%)
Cranusa 3aboneBaHus

Il crapms 7 (13,5%)
IV ctagus 37 (71,1%)
Heknaccndbnumpyembie 8 (15,4%)

CpefHvin nHTepBan Mexay nByms kypcamu PT

34,5 mecqaua (1,5 - 252)

CpepnHss 3KBMBaIeHTHas CyMMapHasi 4o3a 06oux kypcos PT

KOCTHOW CMCTEMBbI

Vickntoyas naumMeHToB C MTC Nnopa*keHnem roJioBHOro Mo3ra n

99Tp (56-121)
102Tp (84 - 121)

CpenHun cpok npocnexnsanns nocne pe-PT

9 mecsaues (4 - 29,5)

PesynbTathl n 06cyxaeHne

K MOMeHTy noAroToBKv AaHHOW nybavkauun cpep-
HSI9 NPOLO/MKNTENIbHOCTb XW3HM NOC/e BTOpOro Kypca PT
coctaBuna 6,5 mecaues (1 - 23) y ckoHuaBLnxca 60/b-
HbIX. Y 7 naumeHToB n3 52-x, yen nigekc KapHoBCKOro 13-
HayanbHO cocTaBnsan He Boiwe 60%, MPOLONKNTENBHOCTD
XW3HW cocTaBuna 3,5 N MeHblue MecsaueB, YTO OKasano
CUNBbHOE BNIMSIHWE HA OBLLYO CTaTUCTMKY MPOLOJIKNTE b-
HOCTM >KM3HW Y BCen KOropTbl 6onbHbIX. Be3 yuyeta yka-
3aHHbIX 7 BONBHBIX B CTAaTUCTMYECKOM aHANIM3e MeanaHa
NPOJO/MKNTENBHOCTI KN3HN Y OCTABLUNXCS BOMbHbIX OKa-
3anacb paBHon 10 mecsuam (4 - 23).

Mo coctosHmno Ha 31.03.2022 ropa »*uBbl 31 (59,6%)
MauMeHT, Ybsi MeaMaHa NpoC/IeXnBaHNa coctasnset 12
MecsaueB (6 - 31). B HacToAWwmMI MOMEHT NPOAO/HKAETCS
PEeKpYTMPOBaHMe BOJIbHBIX 1 NX NPOC/IEXNBAHNE.

OueHrBaeTCs Takke nocsienyyeBoe KaueCTBO XNU3HN
H0NbHBIX 1 KOMYECTBO NIyYEBbIX OCIOXKHEHNA. CMEPTHBIX
CNlyyaes, CBA3aHHbIX C NMPOBELEHHbIM JeYeHneM, n 3a-
METHOIO CHMXXEHWSI KAUeCTBa »KM3HW 3a(PUKCMPOBAHO He
6bin0.

Pe3ynbTaThl, NONyYEHHbIE B XOAE AAHHOIO NPOCneK-
TUBHOrO WCCNEO0BAHMS, MOKa3blBalOT, YTO MPOBEAEHNE
NOBTOPHOro 06ayyYeHns C MPUMEHEHNEM HOBbLIX TEXHO-
norni (BNAOTb 4O MOBTOPHOrO KypaTmBHOro Kypca PT)
no3BoNseT fOBUTLCA YNyYlleHNs NOKa3aTeNnen BbIXK1Ba-
eMocTn 6e3 CHMXXEHNS KauecTBa »KM3HM MauneHToB. He-
0bxoavMa TwaTtebHasa ceneKkumnst KOHTUHreHTa H60JbHbIX,
ABNSIOWMXCS BO3MOXHbIMW KaHampatamu nns pe-PT, ¢
yyeToM psaa (PaKTOPOB, CBA3AHHbLIX C MpeablayLyM ne-
YeHMeM, BPEMEHHbIM MPOMEXYTKOM HACTYMIEHUS! peum-
OMBA, MMCTONOrMYECcKMMIN napameTpamn, obwyM cocTos-
HVWeM 60MbHbIX W T.4., SBASOLWMMNCSA NPOrHOCTUYECKNMM
KpUTEPUAMM ONS KAXKAOW NIOKANN3aLIMN OMNyXOen.

KoHnuKT nHTepecos
ABTOpbI 3a9BNSAIOT 06 OTCYTCTBUN KAKOro-nnbo KoH-
(hIMKTa HTEPEeCOoB Mo NpeacTaB/AeHHOMY MaTepuany.
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SUMMARY

ABOUT THE EXPEDIENCY OF RE-IRRADIATION OF PREVIOUSLY IRRADIATED TUMORS RELAPSES
AND CONTINUED GROWTH FOR DIFFERENT LOCALIZATIONS

Karamyan N.S."?, Arustamyan M.K.'
"“IRA Medical Group” Radiotherapy Center

? National Institute of Health after S. Avdalbekyan, MoH, RA, Department of Oncology

Keywords: radiation therapy, re-irradiation.

Introduction: The development of a recurrence or a second
tumor in previously irradiated patients requires, in some cases,
repeated radiotherapy (reirradiation) of the previously irradiat-
ed tissue volume. In the past decades, it was widely believed
that it was possible to irradiate one anatomical zone in curative
doses only once (taking into account the tolerance of healthy
tissues) and the issue of repeated irradiation was practically
not discussed (there are only a few studies). This approach was
due to the fact that the use of old technologies did not allow
sufficient protection of healthy tissues surrounding the tumor,
which led to severe complications. Due to the development of
radiotherapy technologies and new advances in radiobiology,
the number of studies on the re-irradiation of recurrent tumors
has recently increased significantly, however, they are mainly
retrospective in nature and do not have a sufficient evidence
compared to indications for primary radiotherapy. However, re-
irradiation can be used not only for palliative purposes, but also
to achieve long-term local control. Modern medical approaches
and technical capabilities make it possible to re-irradiate tumors
of any localization, up to the second curative dose.

Purpose: To investigate the expediency of repeated irradi-
ation of patients with different tumor localizations, taking into
account the survival rates of patients, possible complications
and subsequent quality of life.

Materials and methods: For the first time in Armenia, an
analysis of the results of reirradiation is carried out on the ba-
sis of the experience of one clinic. The results of treatment of
1300 patients, who received radiotherapy at the IRA MEDICAL
Group Radiotherapy Center from March 2019 to March 2022
were studied. The study included 52 patients, who received the
second course of RT, which accounted for 4% of the total num-
ber of patients. The median age of patients was 60.5 years (22
- 81), including 22 men, 30 women, based on pathologies: CNS
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tumors - 17 patients, brain metastasis - 10, gynecology - 6, head
and neck tumors - 6, metastatic skeletal bone lesions - 4, breast
cancer - 3, other localizations - 6. Stage of the disease: Ill - 7
patients, IV - 37, unclassified - 8.

The mean interval between two courses of radiotherapy
was 34.5 months (1.5 - 252). The median total equivalent dose
from two irradiation courses is 99 Gy (56-121). Except of the
patients, who received reirradiation for metastatic relapse, the
total equivalent dose was 102 Gy (84-121), and the median fol-
low-up time after reirradiation was 9 months (4-29.5).

Results: The average life expectancy of patients, who died
during the observation period was 6.5 months (1-23). In 7 out
of 52 patients, who initially had low KPS (60%), survival was up
to 3.5 months or less. After excluding these patients from fur-
ther statistical analysis, the median survival of the remaining
patients was 10 months (4 - 23). As of March 31, 2022, 31 pa-
tients (59.6%) are alive, with an average follow-up of 13 months
(5-29.5).

The number of post-radiation complications and the quality
of life of patients were also assessed. There were no treatment
related deaths or reduced quality of life in the early stages.

The results of this prospective study demonstrate that the
use of the latest technologies in repeat radiotherapy can im-
prove survival and quality of life in these patients. Thanks to
new technologies, it is possible to conduct a repeated course of
radiotherapy even in curative doses. When planning the second
therapeutic or palliative course of radiotherapy, it is necessary
to carefully select patients, taking into account a number of fac-
tors related to the previous treatment and the individual char-
acteristics of the patient.

After completion of the study, we plan to create recommen-
dations on the criteria for selecting candidates for re-irradiation.
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FMIOKOKOPTUKONA-MHAYUNPOBAHHbLIK  OCTEOMOPO3: AKTYAJIbHOCTD,

noaoxonbl K NTPOPNNAKTUKE N TEYEHNIO
Segppemudy M.J1.7, OcunsH M.A.", KasuHsiH M.C.%, FuHocsaH K.B.'

COBPEMEHHDbIE

'EFMY, Kagedpa peemamornozeuu, YHusepcumemckas 6o1oHUUa «epauu»
2ErMY, Kaghedpa nponedeemuru eHympeHHUx 6ose3Hel, YHusepcumemckasi 60/16HUUaG «epauu»

KnioueBble cnoBa: 2/10KOKOpmMUKOCMepoudsl, 8MOPUYHbIU
0Ccmeoropos, puckK nepesaomos, FRAX, bucgpocgpoHamel.
OcTteonopos, MHAYLUMPOBaHHbIM rnokokopTukongamn (IK),
ABNSIETCA CaMOW YacToWi MPUUYMHOW BTOPWMYHOrO OCTEOMOpO3a.
Hanbonblwas noteps KOCTHOW MaccChl NPOMCXOANUT B TeuyeHue
nepBbix 3-6 MecsaLeB Nocie Havana rnKOKOPTUKOWAHONM Tepa-
nun. 'K nocpenctBoM psna MexaHn3MoB NepBOHAYabHO Npu-
BOLSAT K YCUNEHNIO pe3opbunn KOCTHOW TKaHw, fanee - noce-
JyloulemMy nofasneHnio KocteobpasoBaHus. Puck nepenomMoB
NpsIMO MPOMOPLMOHANEH ANNTENBHOCTA U KYMYISTUBHOW [O3€e
npuHMMaeMbix K. HeobxoarMo BoBpeMs NpOBOANTL OLEHKY U
nepeoLEeHKY PUCKOB OCTEOMOPOTUYECKKX NEPEIOMOB 1 NpefoT-
BpPaTUTb WX BO3HWKHOBeEHWEe. [IeHCMTOMETpuio ciefyeTt npoBo-
OMTb naumeHTam B Bo3pacTe fo 40 net uepes 6 MecsueB nocne
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Hauana K- tepanuun. Ona naumeHToB cTaplue 40 neT Hy»XHO cumn-
TaTb FRAX-anropnTtm oueHKn pucka nepenomos. [pn nposege-
HWW NIeYEeHNs 0CTeonopo3a HeobXoaAMMO yunTbiBaTb Takne dak-
TOpbI, KaKk Bo3pacT 60/LHOrO, HaMune nepenoma B aHaMHese,
NpOLOJIXKMTEIbHOCTb NpMeMa 1 fo3nposky K, conyTcreytowme
3aboneBaHusi, puck nepenoma v T.4. NepopansHbie buchocdo-
HaTbl SBNSAKOTCS MpenapaTtaMu NepBON NMHUW NS nNpodunax-
TUKW OCTEOMOPOTMYECKMX NEPEIOMOB N NIeYeHNsS BTOPUYHOTO
octeonopo3sa. lNpn HeaddEeKTNBHOCTY WX, NeYeHne MpoBOAST
BHYTPUBEHHbIMM BucdochoHaTamm, B KayecTBe MpenapartoB
BTOPOW NVMHWM paccMaTpvBaloT TepunapaTtug, feHocymab. He
cTouT 3abbIBaTh O HEMEAVKAMEHTO3HOM NleyeHnn 1 obyyaTb na-
LMEeHTOB BECTM 300POBbIVi 06pa3 n13Hw.
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GLUCOCORTICOID-INDUCED OSTEOPOROSIS: RELEVANCE, MODERN APPROACHES TO PREVENTION

AND TREATMENT
Efremidu M.L.", Osipyan M.A.’, Ghazinyan 1.S.?, Ginosyan K.V.!

'YSMU, Department of Rheumatology, “Heratsi” University Hospital

2YSMU, Department of Internal Diseases Propaedeutic, “Heratsi” University Hospital

Keywords: glucocorticoids, secondary osteoporosis, fracture
risk, FRAX, bisphosphonates.

Glucocorticoid-induced osteoporosis (GIOP) is a common
cause of secondary osteoporosis. The highest rate of bone loss
occurs within the first 3-6 months of glucocorticoid treatment.
Direct effects of glucocorticoids on bone include an early, tran-
sient increase in bone resorption and long-term suppression of
bone formation. The risk of fractures is directly proportional to
the duration and dosage of glucocorticoids taken. It is neces-
sary to assess and reassess the risks of osteoporotic fractures
in time and prevent their occurrence. Densitometry should be
performed in patients under the age of 40 years 6 months after
the start of corticosteroid therapy. For patients older than 40

years FRAX should be considered. When treating osteoporosis,
it is important to take into account such factors as the age of
the patient, the history of fractures or osteoporosis, the dura-
tion of administration and cumulative dosage of glucocorticoids,
concomitant diseases, the risk of fracture, etc. Bisphosphonates
are the first-line treatment option for the prevention of fracture
in patients receiving glucocorticoids. If oral bisphosphonates
are ineffective, intravenous bisphosphonates are used for
treatment. Teriparatide and denosumab are considered as sec-
ond-line drugs. It is also important to educate patients to lead a
healthy lifestyle.
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nGunGuphdhpny pniddwlp, W $EpdGLLWhL - nBnw-
wndtpp wtwp E Untppenphugh BupwpyyGu pninp
hnuwhwnwwgywé hhdwunutph nEwencd [1]:

RGnwgnnnLpjwl Lbywwwyp

uwpyh wnutny huinph
ncuncdbwuppnigjwt dwdwuwlwyhg
L wpnhwywunieniup® hGnwgnuingywt Lww-
nwyt B nwnwbwuhpEy pgwpnh $nuyghnuwg
thnthnpunieynilltpp COVID-19  hpnuwht - Juwpwyh
nGwpenid, blwl quwhwwnt ntunGuhdhph wagnbgnieyniup
pwpnh  pEpdEunttph  Jwlwpnwyh dpw wn hp-
Jwunutph 2powincd:

ghunwywu
dwlywpnwyp

RGwngnuinipejwl Ynipp W dGpnnutkpp
3Gwnwgnuinientup nGunpnuwtyunnpy E,
ncuncdbwuppdtp GU COVID 19 Jhpnuwiht Jupwyny
58 hhdqwunutph hhjwunnipjuwl  wwwndnyegnlulGp:
Iphduitnnigywt wwwdwgpbpp puwnpdsp 6U° hwdh
wnutny COVID-19 dhpniuwjht Jwpwyh whuwnnpnonwdp’
hwunwwnywéd RT-PCR, O,-ywhywy, Sp0O,<94% (ublyw-
Jwjht onh wuwydwuutpned), ULUS/UUUS Jwywpnwyp
<5 wlquwd, hwunwundwsd pnpwpnpp (enetph 30):
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UuwduGgnud  Updnd  GU - 2thnuwdp Jwpwydwéutbph

hGwn, Yhupywywl  updwwnndubph  wniwnientup
(96pUnLRyWlU pwnapwgntd, nGuwhpwuwnnp
uhdwwnnudutp):

3pdwunuGpp  pnuddtp BU «UhpwjGywl  dh-

npwpnidnipjwl huunhnnn»-h COVID pbpwwhw pw-
dwudncupnid 09.21-12.2 1.: Cuwnpwupp pwdwldt) £
GpynL fudph® Uhwju nbuntuhdhp utnwgquwéutp’™ | funwdp
(n = 40), Il jundp (n = 18)" nbuntuhdhpp gnrquiygywd
gbduiphwpunuh hbwn: Aninp hhjwunuGpp wnwehu opp
uinwgt| b ntunGuhdhp 200 Jg x 1, wjunthGunle 100 g x
1/op UGpEpwywiht 6wluwwwnphny 4 op tnlennnieywidp: i
fudph hhqwunutpp nGdnGuhdhphl gnigwhtn unwgtb) GU
gbdunphwpunu 1g x 2/op U/G, 5 op : I3hqwuinutph Uhehu
wnwnhep 65,4 £, (IQR 57,25-71): Snwdwpnhy uagdt| Bu
47% (27), ywuwyp' 53% (3 1): Inuyhwnwjwgdwl vhehu
wnlnnnieyniup GnGLE 9,8 (IQR 7.5 - 12) op:

SyjwuGph pwqwl uwntnoéyt] E Microsoft Excel
opwapny: Yhdwywgpwywl Jepinwéniywl hwdwnp yp-
nwnytl E R 4.2.0 6pwghpp: Bwlwywywlu Jhwynpukpp
Lywpwgantihu Yhpwnyt £ Enhwl + 1IQR, hwdtdwwnGjhu®
Gpyynndwup t pEuwn twpptp Jwphwghwutph hwdwn:
Npwlwywlu ndjwiutpp Lyt B tninynuny, hwdtdwunyGl
Chi-Squared pGuwnny:

Upnyniuputp W pLLwpyncd

dEnnuotind wwwndwagntbphg unwgywé indjuutpp
(wnynLuwy 1) "wwpg Enweund, np | fudph hhywunutnp,
npnug nbwpnwd penetph whunwhwpnuwp pun 3C-h°
15% E, unwgt] U Jhwju nGunGuhdhp: C-NM-h (dg/)
Jwlywpnwyp wyn hhqwunutph nGwenwd punncuyGihu
GnG| £ 25, huy nnLpu gpydbihu® 22, ULUS 25/36,5, UUUS
22,65/32,4 (U/) punncuydtihu/nnipu gpytbihu hwdwwyw-
nwupuwlwpwnp:

Il fudph hhjwunutph nGwenwd EnRGPh wWhunw-
hwpUwl Jdwytptup uaut| £ 25%, npu wytGhu £ pw |
fudph hhdwunutphup: Wn hhdwunutpp 5 op unnwgk| GU
ntUntuhyphph hGwn hwdwwntn gedwnphweunl U/6 dwlw-
wwnhny:

Pwgh npwuhg, c-nm, ULUS, UUUS-
Jwywpnwyubpt  wpdwlwgpdt, 6u wdGh pwpap
gnLgwuhautpny (Unpdwyh uwhdwluGpned) punncuytihu,
ujwgnudny CG-NMN-h - wwpwquyned, Jhusntn  pywpnh
$EpUGLLINWhLU Pnyghwyh puwlqwpnudp Lywwnyt) £
gnLguwiihuEph wllpwl 26nnedutpny, npp hwywuwpwn
ywpth £ pwgwunpt htwwwnnghwnutph awpnluwyuywu
Juwunwdnd Jhpnuwht Jupwyny  wyuwydwuwynpguwd,
Lwl nGUntuhyppnd htwpwynp pnuddwdp W dGpehupu
gbEduinphwpunup hbwn gniquygdwdp:
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Unjniuwy 1

Syjuwy

| uncdp (n = 40)

Il lunwdp (n = 18) p value

ntunGuphyhp ntuntuhyhp+gtpunphwpunl
Snwdwpn (%) 50% (20) 39% (7) 0,43
UhU (%) 50% (20) 61%(11)
65,5 64

Swnhe UEnhul IQR 56-72 IQR61-71 0,996
(enptph whunnwhwpnud (3C) 15 25 001
Jtnhwl IQR 5-20 IQR 15-45 '
pu 25
(@UnncLuhu) IQR 8,99-52,37 IQR 20,41-75,4
Clj?’;jlf”qm 22.46 3053 o013

N IQR 8,47-24,86 IQR 9,07-49,14 ’
(nnpu gnytihu)
ULUS T (U/) 25 3175
Utnhwl ’ 0,88
(@UnnLuh) IQR 17,2-42,7 IQR 16-50,6
ULUS2 (U7) 365 365
utnhuil IQR 21,1-36,5 IQR 28,8-52, 1 038
(nnLpu gnytihu)
(@UnnLuth) IQR 16,1-30, 1 IQR 14,7-50,5

N IQR 16,5-32,5 IQR 14,2-32,4 ’
(nnpu gnytihu)

3C -hwdwlungsuyhl ptpwnwagnnipyncl, ULUS-wjwlplwdhuninpwlupbpuwyw
C-N"M -C-nGwlyinhy uwhuinwlynrg, LUUS-wuwwpnunmwmwdhbninpuwlbubbnwyw

GqpwlywgnLpjnLl
Wuwhund, nGdnGuhdhph Yhpwnnwip COVID-19
dhpnLuwyhu dwpwynd  hhdwunutph  2ppwlnid

anignpnunud £ gupnh phnphuhwywl gnigwihutph
wllpwl nGnwpwndny, wnwug pniddwl punhwwndwl
wlhpwdbunnipjwl: Npwtu hGwnlnienlu, LEup np
dhtsle nGdnGuhdhpnd pnuddwl uyhgpp wluhpwdbiun
E npn2Gl pgwpnh pwqujhlt pniljghwt  pnipp hh-
Jwunutbph  2ppwlnud,  hpwywlwglt,  wdJdGlopjw
UnUhwnnphug ywpnh $niuyghnuw yhdwyh depwptpjug
wjn hhquunutph 2ppwunwd pGpwwhwjh pupwgpenLy,
hunLuwthGiny COVID-19 dhpniuwhu Jupwynyd hnuwh-
wnwjwgywéltph 2powunud wy hGwwwnuninpuhy nb-
nwdhgngutiph Yhpwnnidhg:

Lywwndned £ uwly, np gwpnwht $EpdEunutph dw-
Juwpnwylu wulpwu 26nndutpny gnignpnynud £ wdGh
6wl pUpwgeh htGwn wyn hhdwunutGph 2ppwtnwd: Fwgh

COVID-19 dJhpnwuwht  Jwpwyhg, wyn hhjwunutph
Jwpdwu pupwgend wGwnpe £ uwl hwpyh wnlb) dhlsle
uinwghnuwn punniudGp ywpnh Juwudwup hwlgbgunn
wjl wywwdwnubph wryuwynyeniup (ny uinGpnhnwihu
hwlwpnppnpwjht nEnwdheongutp, hwywphnuhyutn):
QUuywé COVID-19 yhpniuwhu Juwpwyh pnidnudp wpnn
E thnpujuwdws |hut| jupnh $niuighuyh uwliquipdwl
hGunn  (hwdwawjt  Jwulwghunwywl  gpwywunejwlu
wnyjwukph), uwywyt wyt wpniuwyyned £ dnupenphugh
wwydwuubpnud:  Qwpnwyhu  hhdwunnipgyndlulibph - he-
wnwgnundwt wdtphlywl wunghwghwl LwhuwwntBunwd £
Uh 2wpp hEtnwgnuinieynlllbp’ puncpwagntint COVID-19
dhpniuwght' Jwpwyh puewgep W Gipp ywpnh ppnup-
wywl hhdwunnipynctltpnyd hhdwunutph 2powuncd
Lywwnwy nlutbwny UEpYwywgutine wyn hhywunutph
Jwpdwu nuntgnygutn [15]:
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NEYEHOYHbLIE NPOABNAHNA NPY COVID-19 BUPYCHOWN MHOEKLINMN N BANAHNE PEMAECHUBWPA

HA ®YHKUMIO NMEYEHW Y 3TUX BOJIbHbIX

MurHacaH A.M.', AcosH B.A?, OzaHucsaH A.Y.?, CumorsH AR, XauampsH TA.', CanamsH A.B.', 3eiiHansH A.Q.", AeemucsH H.M.',

MamynsaH A.B.7, AkonsiH A1

" EFMY, Kachedpa eHympeHHux 6os1e3Hel (fy/1bMoH0/102Us U Heghpos102usi)

2 ErMY, Kagpedpa uH@exuuoHHslx 6ose3Hel

KnioueBbie cnoBa: COVID- 19, nospeixcoeHue rneyeHu, mpaHca-
MUHa3el, pemoecusup.

COVID-19 BrpycHas MHMEKLMST aCCOLMMPYETCS C NOBbILLIEHN-
€M ypOoBHSI BroxnMmnyecknx nokasatenen neveun B 14%-76%
cnyyaeB. Psip aBTOpOB CBsi3blBAeT MaToreHeTUyeckne mexa-
HW3Mbl NOBPEXAEHUS NEYEHN NMPY KOPOHABMPYCHON NHMDEKLMN
C NpSIMbIM LMTOTOKCMYECKNM BAWSIHUEM penMKauuvi Bupyca.
Pa3nnuHble npenapatbl, NpuMeHsieMble B nedyeHnn COVID-19
ABNAOTCA renaToToKCMUHbIMK, B 15,2% B Cyyae Tepanuv pem-
necmBnpoM. OCHOBbIBasICb Ha [aHHbIX PaHLOMMW3VPOBAHHbIX
nccnepoBaHvi, pempecnsup ogobpeH FDA fns nevenuns rocnu-
TanM3npoBaHHbIX 6ObHBIX C KOPOHABMPYCHON MHAeKuven. M
npefocTeperaeT OTHOCUTENIbHO MOBLILEHNS NeYeHOUHbIX dep-
MEHTOB Yy 3TOI KaTeropnv 60MbHBbIX.

YuntbiBas BbIlECKa3aHHOe, Lenblo AAHHOro WCCnefoBa-
HUS SBNSIeTCS onpepeneHve (yHKUMM neyeHn y 60nbHbIX C
COVID-19 B1pyCHON NHEKLMEN 1 OLLEHKA BANSIHUSI pEMAECMBU-

pa Ha ypOBEeHb NeYeHOUHbIX )epMEHTOB Y rOCNUTaNN3npoBaH-
HbIX 60/1bHbIX. C 3TOW Lenbio Mbl n3yunnn 58 ncropuin 6onesHn
NaLMeHTOB C KOPOHABWPYCHOW MHMEKLVWER, KOTOpbIe TeUnINCh
B MHCTUTYTE XMpyprun num. MukaensHa A. J1.. Vicxoas ns nonyyex-
HbIX JaHHBbIX, 3aK/loYaeM, YTo y 60/bHbIX C 15-25% nopaxeHus
NEerknx, neYyeHne pemMaecvBrMpOM NPUBOANT K HE3HAUNTENbHBLIM
N3MeHeHnsM (B Npeaenax HopMbl) YPOBHS alaHNH- 1 acnapTaTa-
MVHOTpaHcdepas, YTo MOXKHO NMPUNNCATh K NMPOLOJIXKAOLLEMYCS
noepexxaeHnto renatountoB B TeyeHne COVID-19 nHdpeKkumnw.
HecmoTps Ha 370, neyenne naumeHTtoB ¢ COVID-19 nHdpeKkumn-
el peMAecvBMPOM [OJIKHO MPOAO/IKATECA C OMpeaeneHvem
6a30B0OVi (PYHKLMKM NeYeHn (B0 Hauana neyeHunst) 1 MOHUTOPWH-
rOM YPOBHS MEeYE€HOUHbIX (DEPMEHTOB Y rOCMUTANN3NPOBAHHBIX
60/bHbIX, C M36eXaHeM NMprMeHeHNs ApYrmx renaToTOKCMYHbIX
npenapaTos.
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SUMMARY

HEPATIC MANIFESTATION OF COVID-19 VIRAL INFECTION AND THE EFFECT OF REMDESIVIR ON

LIVER FUNCTION IN THIS PATIENTS

Minasyan A.M'., Asoyan VA, Hovhannisyan A.H-., Simonyan A.R'., Khachatryan TA’., Sanamyan A\V'.Zeynalyan A.H',

Avetisyan N.M'., Mamulyan A.V.', Hakobyan A.R’

"YSMU, Department of Internal Diseases (Pulmonology and Nephrology)

2 YSMU, Department of Infectious Diseases

Keywords: COVID- 19, liver injury, transaminases, Remdesivir

COVID-19 is associated with elevation of liver biochemistries
in 14% -76% of patients. Numerous mechanisms have been
hypothesized to explain the pathogenesis of liver injury asso-
ciated with COVID-19, such as direct cytotoxicity due to virus
replication in the liver. Various drugs used in the management
of COVID-19 are potential hepatotoxins, in 15.2% of Remdesivir
treated patients. Based on the data from randomized controlled
trials, Remdesivir was approved by the FDA for treatment of
hospitalized patients with COVID-19. At the same time FDA has
cautioned about the incidence of elevated liver enzymes in this
category of patients.

According to the above, the aim of our study is to reveal
liver functional changes in patients with COVID-19 viral infec-

RJTUNHR@BNIL, AhSNHISNFL B4 UrRNHESNEL | LN3BURLT 2022

tion and assess Remdesivir influence on liver enzymes level in
hospitalized patients. For this purpose we studied 58 cases of
COVID-19 patients, who were treated in A.L. Mikaelyan Institute
of Surgery. We concluded, that in patients with 15% -25% af-
fected lung tissue (CT-scan data ), treatment with Remdesivir
led to mild changes (in normal ranges) of alanine and aspartate
aminotransferase level, which we can ascribe to continued he-
patocytes injury due to COVID infection. Despite this, treatment
with Remdesivir of COVID-19 patients should be continued with
evaluation of baseline liver function and closely monitored liver
enzymes: level in hospitalized patients, avoiding the use of oth-
er hepatotoxic drugs.
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CPABHNTE/IbHASAA OLEHKA MEXAHWNYECKMX CBONCTB KOPHEBOIO
N KOPOHKOBOIo AEHTNHA 3YBA Y bOJIbHbIX C CMHOAPOMOM

LUErPEHA (3KCNEPMMEHTA/IbHOE NCCNEOOBAHME)

Cnueak H.M.', pueopeee C.C.', MNaHgpunos lN.E.?, 3aiuee 4.B.%*
" Ypanockud 2ocydapcmeeHHbili MeOUUUHCKUU  yHUgepcumem, Kagedpa mepanesmuyeckol Cmomamosocuu,

Exkamepurbype

2 Ypansckul gpedeparnvHeoll yHUBEpCUmMem, UHCMUMym ecmecmeeHHbIX HayK u MamemamuKu, EkamepuHbype
3 Ypansckul cocydapcmeeHHbll 2opHbIU yHU8epcumem, EkamepuHbype
4 ViIHcmumym esicokomemnepamypHou 3nekmpoxumuu YpO PAH, Ekamepurbype

lMonyuera: 22.05.2022, peueH3uposara. 27.06.2022, npuHama: 19.10.2022.

KnioueBble cnoBa: deHmuH, MUKpocmpykmypa, degop-
Mayusi, paspyueHue.

MNpn Hanuunm pasnuuHbIX 3aboneBaHWin, NPOYHOCT-
Hble CBOWCTBA TBEpAbIX TKaHeN 3yba uyenoBeka MMeroT
TEHOAEHUMIO K CHVXXEHWMIO. SIPKUM MpOSIBIEHNEM [aHHbIX
n3MeHeHnn aBnseTca cnHapom LllerpeHa. CuHpgpom Llle-
rpeHa - cucteMHoe 3aboneBaHve HEeBbIICHEHHOW 3TWO-
JIOTNK, XapaKTepHOW YepTon KOTOPOro ABASETCS CUMMTO-
MOKOMMEKC, BK/OYAIOLLMI NOPaXeHne CeKpeTrpyoLLmX
3NUTENNANbHbIX Xeje3 C pa3BUTUEM CyXOro KepaTOKOHb-
IOHKTMBWTA, MApeHXMMATO3HOro cManoafeHnTa Ha doHe
ayTOMMMyHHOro 3aboneBanns [3]. OOHMM M3 OCHOBHbIX
CTOMATONOMMYECKNX MPU3HAKOB Mpu AaHHOM 3abonesa-
HAM Ha (DOHEe YCMIMBAOLWLENCS KCepOoCTOMUW ABNSeTCs
pasBUTME CUCTEMHOrO KapvO3HOro npolecca TBepAbiX
TKaHen 3yba C MopakeHnem 6MOoNIOrMYeCcKn MIMMYHHBIX
30H [4].

B npoBefeHHbIX paHee WCCNefoBaHMSX MOKA3aHo,
yTO Yy MauMeHTOoB, CTpajalwmx cvHapomom LlerpeHa,
MPOYHOCTb KOPHEBOrO AeHTVHA 3y60B, MUKPOCTPYKTYpa
KOTOPbIX HEOT/IMYMMA OT 340POBOr0 AEeHTWHA, NojobHa
MPOYHOCTW AEHTVHA COMATMYECKN COXPAHHbIX NALMEHTOB
[8]. Pe3ynbTaThl 3TOr0 UCCNEAOBAHNS OTKPbLIM BO3MOX-
HOCTb MCMOJ/Ib30BaHNS B OPTOMEANYECKNX KOHCTPYKLMAX
KOPHEBOW YacTv 3y60oB NauMeHTOB C AaHHbIM 3aboneBa-
HveMm. [1ns yKpenneHns cTpyKkTypbl 3yba pekoMeHA0BaHo
BOCCTaHOB/NIEHME KOPOHKOBOW 4acTh C MCMNO/b30BaHNEM
3HOOKAHANbHBIX WTNMTOB, KOTOPblEe CO3L4al0T AOMNOJHM-
Te/lbHYl0 OMopy Npw pacrnpefeneHvn XeBaTebHOW Ha-
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rpy3ku [1]. B nocnefHee Bpems ons pectaBpauunv TBep-
ObIX TKaHen 3y60B LUMPOKO MPUMEHSIOTCA WTUdTbI 13
CTEK/IOBOJIOKHA.

OpHaKo OCTaeTCsl HesICHbIM, M3MEHSAITCA M CBOW-
CTBA KOPOHKOBOrO [AEHTMHA npu cuHipome LllerpeHa.
Moatomy cywecTByeT HeobX0AMMOCTb B MpOBEeneHWM
LOMONHUTENbHbIX NCCNeA0BaHNIA MEeXaHWYeCKnx CBONCTB
KOPOHKOBOIO AEHTVHA Y rpynmbl NaUMEHTOB, CTPAAAIoLLMX
cnHagpomoM LlerpeHa. OxkaTme saBnseTcs OCHOBHOW Cxe-
MOV Hanps»KeHHOro COCTOSHMA NMPpW 3KCMayaTaumn 3y6oB.
CnepnoBaTtenbHo, BbI6op JaHHON LedOpMaLMOHHONW CXeMbI
ON19 N3yUYeHNss MEXaHNYECKNX CBONCTB AEHTVIHA ABNSETCS
ONTMMAaNbHbIM, KOFAa MOAENNPYeTCa CcnTyauus, Hambonee
NpnBMKEHHAas K peasibHbIM YC/IOBUSM.

Llenbio JaHHOrO MCCNenoBaHns ABASETCS CPaBHEHVEe
B 3KCNEPUMEHTE MeXaHNYeCcKnx CBOWCTB JEHTUHA KOpHe-
BOWi 1 KODOHKOBOW YacTeri 3yba npu CKatnum y NaLumMeHTos,
CTpajamowmx cnHagpoMoM LlerpeHa, co cBOWCTBaMU WH-
TAKTHOrO fEeHTMHaA.

Matepuanbl n MeToAbl

[ns npoBeaeHns nccnegoBaHWin NCNOb30BaHbl Ye-
Thipe pes3La: ABa B OCHOBHOW rpynne (cuHapom LLlerpeHa) n
[Ba B rpynne cpaBHeHns (6e3 coMaTnyeckon naTonornm),
yhaneHHble N0 MeAVLMHCKMM MOKa3aHMAM COrflacHO 3Tu-
YecKoMy MpPOTOKONY YpPanbCKOro roCyfapCTBEHHOro Me-
OMUMHCKOro yHuBepcnteTa (r. EkatepuHbypr). 3y6bl 6binn
NnoABeEpPrHyThl aHTMCENTUYeCcKon obpaboTke 1 HOTOAOKY-
MEHTMpPOBaHbI C noMolbio poToannapara (Cannon D60 ¢
Canon EF-S 60 mmf/2.8 Macro USM un Canon Macrolite
MT-24 EX). Nlanee oHu 6binv paspesaHbl BAOb AJIMHHOM
OCV Ha ABe paBHble YacTy C MOMOLLbLI a/IMa3HOW MWkl C
BOJHbIM OX/1aXxaeHneM obbekTa pesa, uUto NpefoTBpaLla-
no 3y6 OT neperpeBaHns 1 NOBPEXAEHNS OpraHnyecKnx
KOMMNOHEHTOB. [loBepxHOCTK pe3a 3y60B CKaHNpOBain Ha
Epson Perfection V750 Pro. 3ateM 13 nonoBrHoK 3y60B
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Puc. 1 Peseuy nayueHma, cmpadarou,e2o cuHopomom Llle-
2PeHa, U e20 eepmuKasibHoe ceyeHue

Puc. 2 Pesey 300po6oco nauyueHma u e2o epmuKaabHoe
ceyeHue

nsrotaenmeann KybosuaHble obpasubl C ceUeHNeM 2 X
2 MM? 1 TonwmHow 0,7 MM. [laHHble pa3mepbl o6pasuos
ABNSIOTCS ONTUMAbHBIMW AN U3MEPEHUST MEXAHNUECKNX
CBOWCTB AeHTMHA npu okatum [5]. [na npurotoBneHus
06pa3LoB, NOMIOBMHKM YTOHSAIN HA A/IMA3HOWM YallKe 1 C
NCcnoib3oBaHMeEM abpasunBHbIX bymar. [onyyeHHyo nna-
CTMHY pa3pe3anv Ha obpa3subl. PasaMepbl KOHTPOANPOBA-
N € noMoLbto MrKpoMeTpa MKL-25. Bbiio n3rotoBneHo
necatb 06pa3LoB OCHOBHOW rpynnbl M AECATb U3 AEHTUHA
3y6oB B rpynne cpaBHeHus. CTONT OTMETUTb, YTO 0Bpas-
Libl M3roTaB/IMBANN Kak M3 KOPHEBOIO, TaK 1 KOPOHKOBOTO
LOEHTVHA, MOCKO/IbKY paHee Bb110 MOKA3aHo, YTO MexaHu-
yecKmne CBOMCTBA AEHTMHA HE 3aBUCAT OT MOJIOXKEHUS B
3yb6e [6].

MexaHnyeckne WMCnbiTaHUs Ha OOQHOOCHOE CXKaTue
BbINONHANM Ha ycTaHoBKe Shimadzu AG-X 50 kN. Cko-
pPOCTb Harpy»keHus 6bina NOCTOSHHOW M paBHsnacek 0,1
MM/MWH. VlcnbiTaHna npekpawann nocie AOCTMXEeHNUs
MaKCMMAJIbHOrO Hanpsi>KeHWs], NPy KOTOPOM Ha fedopMa-
LIMOHHOW KpnBOW Habropanca nepernb, Uto COOTBETCTBY-
€T 3apOoKAeHMI0 TpellmnHbl B obpasue [7].

Pe3ynbTathl M 06CyXaeHue
MuKpockonuueckne uccnepoBanns wWnngdos obenx
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rpynmn nokasasu, 4To B BbiOpaHHbIX aHAaTOMUYECKN Nofob-
HbIX 3y6ax (pe3upl) NALUMEHTOB 340POBbLIX N C CMHAPOMOM
LLlerpeHa 3HauMTenbHbIX MOPMONOrMYECKMX Pa3IMuni
BbISIBIEHO He 6bino. lMpu attectaummn wnmda 3yba oc-
HoBHOW rpynnbl (cMHapoM LerpeHa) obHapyxeHbl 06-
JTACTN CO CKNEepO3MPOBAHHbLIM (NMPO3PayHbIf) AEHTMHOM,
3axBaTbIBaKOLLME BCE NOBEPXHOCTM KaK B KOPHEBOW, TaK
N B KOPOHKOBOW 4actu 3y6a. [pn 3TOM MHTEHCMBHOCTb
N3MEHEHNI NMEET TEHAEHLMIO K YCUIEHWIO OT LEHTpa K
nepudepun. Bcneacreme CyXeHUst OEHTUHHBIX KaHanoB
Npwv n36bITOUHOM OTNIOXKEHNN NEPUTYBYNSPHOrO AEHTVHA,
KaHanbLbl C X COAEPXMMbIM N MEXK/IETOUYHOE BellecTBO
nNprnobpeTalnT OAMHAKOBLIN MOKa3aTeNb MNpPeNoM/IEHNS
cBeTa [8]. Takow AEeHTWH BbIrSAMT Npo3payHbiM (puc. 1).
BHyTpu 3y6a nmeeTcst NonocTb (KOpHEBOW KaHan), dopma
KOTOpPOW COOTBETCTBYET aHaTOMWM KOpHsi 3yba. B pew-
TMHe onpepensieTcs 60nbLIOEe KONNMYECTBO AEHTWHHBIX
KaHanoB. Bn3yanbHo onpepensieTcs 06bi3BECTBNEHHbIN,
rnobynspHeii aeHtTuH (dentinum globulare) B Bunge og-
HOPOAHO CAMBatowWwmxca benecoBaTbiX MMHMIA. Hanbonee
WHTEHCVMBHO OH OMpefensieTcs B npunexawyx obnacrsx
K KOpHEBOMy KaHany 3yba [2]. B KOpOHKOBOW 4acTh MH-
TaKTHOro 3yba yuyacTKOB CKlepo3a He onpefensercs,
Habnopaetca Hebonbwasa 061acTb CKNEpO3MPOBAHHOIO




OeHTNHa (MPO3payYHOro B BEPXYLUKE KOPHS), YTO CBA3aHO
C BO3paCTHbIMWN N3MEHEHUsIMHU (pyC. 2).

MNpn ncnbiTaHny Ha okaTve, AedopMaLnOHHbIE Kpu-
Bble, Hanbonee Ban3kne K CpefHUM B rpynne, npusene-
Hbl Ha pucyHKke 3. dopMa KpuBon Ans 06pasLoB AeHTH-
Ha, W3roTOBNEHHbIX M3 3y60B NAUMEHTOB C CMHOPOMOM
LLlerpeHa, coBnagaeT c hopmori KpnBon ans 06pasuos n3
MHTaKTHOroO AeHTHA. Ha nedopMaumoHHbIX KpYBbIX NpW
Hayase MCnblTaHUsa onpeaenseTcs HelMHenHoe nosege-
HMe, UTO CBSI3aHO C HecoBepLeHCTBOM obpasuom. Janee
KpyvBble NMHeliHbl Ao HanpsxeHuns ~300 Mra, nocne vero
33aBMCMMOCTb HaNpsXeHns OT fedopMaLmn HeMHerHas.
JaHHoe noBefeHne XxapakTepHO 415 YNpyro-naacTnyHbIX
TBEpAbIX TeN.

3auacTyo NaumeHTbl HACTPOEHbI Ha COXpaHeHwne cob-
CTBEeHHbIX 3y60B, 6€3 opToneanyeckoro BMeLLaTenbCTBa.
B nnccepraumoHHor pabote C. C. 'puropbea (2011) Ha
OCHOBE KOMIIEKCHOrO MaTepuanoBefYyeckoro noaxopa
[OKa3aHbl BbICOKOYMpYyrve CBOWCTBA AEHTVHA KOPHEBOMN
yactu 3yba y 6onbHbIX ¢ cnHgpomoM LerpeHa, uto aBu-
NOCb OCHOBAHMEM A1 UX COXPaHeHUs B KayecTBe Orno-
pbl NPV BOCCTAHOBJIEHNM KOPOHKOBOW Yactu 3yba [3]. B
CBSA3M C NpOBeLeHHbIMW NCCIef0BaHNAMN PU3NKO-Mexa-
HMYECKNX CBOWCTB KOPOHKOBOIO AEHTMHA, MOSBASETCS
BO3MOXHOCTb COXPAHEHMS W WCMO/Ib30BaHNS HE TO/bKO
KOPHS, HO 1 TKAHEN KOPOHKM 3yba y AaHHOW rpynmnbl na-
LMEHTOB, YTO JaeT BO3MOXHOCTb NpOBefeHus MPSMbIX
pecTaBpauui N1oMbMpoOBOYHBLIM MaTepUanaoM M pecTaB-
paLnii C MCNO/Ib30BaHNEM CTEKOBOIOKOHHbIX WTN(HTOB.
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Puc. 3 [egopmayuoHHeie Kpuevle 06pa3uoe O0eHmuHa
npu ocamuu: 1-Kpueas nauueHma, cmpadarouie2o CuH-
Opomom LlLleepeHa, 2-kpugasi 300po8o20 nauueHma

3aknioueHue

B pabote nokasaHo, 4TO HECMOTPS Ha Hannume ob-
NAcTen CKNepo3vMpoBaHHOMO AEHTNHA B 3yHax NauMeHToB,
CcTpapatowmx cmHapomMom LllerpeHa, MexaHnyeckne cBowi-
CTBa KOPOHKOBOIO VM KOPHEBOIO AEHTMHA 3yb0B He oTaun-
YalTCa OT CBOMCTB AEHTMHA 3[0POBOro YesioBeKka npu
oKaTn. [o3TOMy KOPOHKOBasi YacTb 3yba Tak Xe, KaK K
KOpHEeBas, MOXeT MCMOoIb30BaTbCA NPy pectaBpaLmn 1 B
KauecTBe OCHOBbI 4/151 OPTOMNEANYECKNX KOHCTPYKLNN.

BnaronapHocm: PaboTta BbinonHeHa npy noanepxxke
PO®K Ne 20-48-660017 p_a.
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SUMMARY
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THE COMPARATIVE ASSESSMENT OF THE MECHANICAL PROPERTIES OF THE ROOT AND CROWN
TEETH IN PATIENTS WITH SJOGREN’S SYNDROME (EXPERIMENTAL STUDY)
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The paper presents a comparative assessment of the defor-
mation behavior of crown and root teeth removed for medical
reasons in patients with the Sjogren’s syndrome, with the prop-
erties of intact teeth under conditions of uniaxial compression.
Microscopic grading of vertical sections of teeth revealed areas
of a scleroses in patients with the Sjogren’s syndrome. Mechan-
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ical tests have shown that dentin is a strong elastic and durable
hard tissue capable of plastic deformation. At the same time,
the strength characteristics of teeth with the Sjogren’s syn-
drome does not differ from healthy dentin. Based on this, it can
be concluded that dentin in patient with Sjogren’s syndrome,
both coronal and root, can be used as the basis for restoration.
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SOPEKTMBHOCTbL MMIMPErHAUNN AEHTUHA 3YBOB
HAHOYACTUUAMAN TMAPOKCNAOA MEAN-KAJILLUNA MNMPA
SKCNEPUMEHTAJIbHOM JIEHEHNN KAPHUECA

PymsaHues B.A., beccyoHosa A.P, bauHosa A.B., 3absouxkasi H.B.
DrB0Y BO «Teepckol eocydapcmeeHHblit MeoduuuHcKul yHusepcumems» M3 P®, Teepes, Poccusi

lMonyuera: 28.04.2022, peueH3uposara: 20.05.2022, npuHama: 19.10.2022.

KnioueBble cnoBa: kapuec OeHmMUHa, 2UOPOKCUO Me-
Ou-Kanbyusi, 2a/168aGHOQOPE3, 3/1eKMPOHHO-MUKPOCKOMU-
yecKoe uccsiedoeaHue.

CoBpeMeHHble 3NnaeMnoNiornyeckne NccnefoBaHns
MOKa3blBaloT, YTO PACNpPOCTPAHEHHOCTb N MHTEHCMBHOCTb
Kapmeca 3yboB y HaceNeHns He CHMXATCA M 3Ta naTto-
NOrMs OCTAETCS OCHOBHOWM MPUYMHON PaHHEro yaaneHus
3y60B. B T0 ke BpeMs 3(p(hEeKTMBHOCTb NeUeHns Kapreca
3y6oB B cTagmmn gedeKkra oCcTaeTcsa HefoCTaTOUYHOM 13-3a
peunaMBupyoLwero 1 BTopMyHoro kapueca [5]. No noso-
Ly peumarBoB Kapveca nposoanTcs okono 40% Bcex cBs-
3aHHBbIX C NlevyeHrem 3y6oB TepaneBTNYeCcKnx CTOMaToNo-
TMUYECKMX MEPONPUATUNA.

Mpy 3HOOJOHTMYECKOM NleUYEeHWM anuKanbHOro ne-
PNOAOHTUTA YCNeLwWHOo UCNoNb3yeTcs MeToq «aenodope-
3a» rmgpokcnga meam-kansums (FMK), npy KoTopom npu
BBELEHMMN C MOMOLLBIO 3N1EKTPUYECKOr0 TOKA HAHOYaCTWL,
npenapara B JeHTMHHbIe Tpyboukn (OT) ocywecTBnseTcs
NX AEKOHTAMWHALMS 1 06Typaums. DTO NO3BONSIET COXpa-
HATb 3y6bl C TPYAHOMPOXOANMbBIMI KOPHEBLIMM KaHAaMK
[1]. icnonb3ys B KauecTBe MCTOYHMKA TOKA rasibBaHnye-
CKYI0 Mapy M3 ABYX pa3HblXx MeTaaoB [3], Mbl Noayymamn
ele 6onee BblpaXkeHHbIV 3HEKT NPU NeYeHUn OCN0X-
HeHHbIX opM Kapueca 3ybos [2].

Mpy Kapuwece [eHTMHA naTOreHHass MUKpodopa
npoHvkaeT B AT v Bbi3biBaeT ero ageMnHepanmsaumio [4],
NPMBOASALLYIO B JaNbHEWLEM K MUIMEHTALMMN U Hapylue-
HWIO aaresvn nnombbl. Ha 1 MM? NOBEpXHOCTM AEHTMHA
npuxogntcs okono 60000 AT ¢ anamMeTpom Kaxkaow B
cpegHem 800-1000 HM. MukpobHast 6uonneHka, pas-
MHOXXasiCb Mo NIOMb0W, pacnpoCTPaHSIeTCs BLOMb Hee,
BbI3bIBasi PeuUMaMB Kapueca, v B CTOPOHY MysbMbl 3y6a,
BbI3blBas ee BocnaneHue [6, 7]. Ang npodurnakTukm atmx
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ABNEHWIN NpefaraiTca pasHole cnocobel 06Typaumn AT
C MOMOLLbK AEHTVHHbIX aare3nsoB [12], nasepHoro [10]
n dotoanHamnyeckoro Bo3gencteus [11], HaHouacTyL
rmagpokcnanatuTa [8, 9] n op. Ho Bce oHM He cnocobHbI
0OKa3blBaTb [/MTeNbHOE NPOTUBOMUKPOBHOE M 06Typw-
pylowee penctens B oTHoweHun OT. Mbl npeanonoxunu,
UTO HaHOMMMperHauns AeHTUHa Kapuo3Horo 3yba MK
MOXeT 0Ka3aTbCsa 3 HeKTUBHON B NPOdUIaKTNKe peum-
OVBUPYIOLLLETO Kapueca v nyibnuta.

Llenbto nccnepoBaHus SBMach 31EKTPOHHO-MUKPO-
CKOMMyecKkas oueHKa 3(PEeKTUBHOCTM HAHOWMMpErHa-
UMW feHTUHAa 3y60B in vitro npenapaToM rMapokcMaa Me-
OV-Kanbums.

Matepunan n metoabl

Ins nccnepoBannsa B nabopaTtopHon mMopenn 6binn
nogobpaxbl 20 ypaneHHbIX y NauMeHTOB B BO3pacTe OT
18 00 42 neT NOCTOSHHBIX MNOPAXKEHHbIX KAPNECOM N WH-
TaKTHbIX 3y6OB C COXpPaHMBLUMMUCA KOpOHKamu. Cpeawn
N3yyeHHbIX 3y60B Bbinn 8 pe3LoB 1 K/IbIKOB, 5 NepBbIX 1
BTOPbIX MPEMONSIPOB U 7 NEPBbIX M BTOPbLIX MONSIPOB KaK
BepXHeWn, TaK M HKHEN YentoCTy.

Y NHTaKTHbIX 3y60OB TpenaHnpoBann KOPOHKY 1 npe-
napvpoBanv NoNoCTb CpeaHen rnybuHbl. Ecnn 3y6 6bin pa-
Hee fieueH No NoBOAYy Kapveca - yaansanv ctapyto nioMoby
1 0CBEXKanv JHO NonocTn 6opom. [IHO 1 CTEHKM MONOCTEN
obpabatbiBann 17% pactBsopom IATA pnsa ypaneHus
«CMa3saHHOro» C0s M MPOMbIBaAN ANCTUIIMPOBAHHOW
BoJoOW. VIMnperHaumio aeHTUHa ocyLwecTBAsIn npenapa-
ToM 'MK ¢ nomoulbio ranbBaHodopesa B nabopaTopHon
mogenn. OHa npeacraensina cobor BAHHOUKY, 3an0/IHEH-
HY0 (PM3MONOrMYEeCKM PpacTBOPOM, B KOTOPOK B MeflaMu-
HoBOW rybke pa3smeLlannch yaaneHHsole 3y6bbl TaK, uTobbl
NX KOPHW A0 3ManeBo-LeHTUHHOW rPaHNLIbl HAXOANINCh B
pactsope. [IHO NoNoCTN NoKpbiBann TOHKUM cnoem MK,
CBEpXy NOMeLLanv aftoMMHMEBYO OBy 1 X10n4aToby-
MaXkHY0 HWTb, KOTOPas Cy»Knia OPEHAXKEM U OfHOBpEe-
MEHHO 3/IEKTPOJIMTUYECKNM MOCTVKOM K PacTBOpY B BaH-
Houke. Takum obpa3om, antomMuHnin onbrn n Megb MK
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C03[aBanv ranbBaHWyeckyto napy. 3ybel 3akpbiBanv Bpe-
MeHHON nnoMbon «Septopack» C BbIBEAEHWEM HapyKy
OpeHa)ka M3 HUTW. BennumHy rasbBaHMYecKoro Toka us-
Mepsann MmynbtTMeTpoM. OHa Konebanack B pasHbix 3ybax
ot 13 po 15 MKA. B kayectse MK npumeHsinn «Kynpan»
(Humanchemie GmbH, 'epmaHus).

Yepes 3, 7 n 14 cyTok (Bcero 3 cepum) 3y6bl BbiHMMa-
NN 13 pacTBOpa, yAANsIM BpeMEeHHbIEe MI0OMbbI, NOA0CTH
nNpoMbIBann ot octaTkoB MK anctnnavpoBaHHOW BOLOMN.
3ateM 3ybbl TOHKMM a/Ma3HbIM AMCKOM pacnuanBamm no
OCM TaK, YTOBbl NIMHMSA Cpe3a MpOoXOoanna neprneHanky-
NSpHO OHy nonoctu. oBepxHoCTV 06pasuoB TWwaTenbHo
WwandoBann C NOMOLLBbIO WANMD-MALUMHBI U N3YYann Ha
CKaHWPYIOLLEM 31eKTPOHHOM MUKpockone (COM) «Hitachi
TM3030» (SInoHMA) Npn ycKopsoweM HanpsikeHnt 15
KB, KOTOpbIN TaKXe N03BONAET OCYLLECTBAATb 3/1EMEHT-
HbIi @aHanW3 nccnegyemoro Matepuana.

Pesynbtathbl M 06cyxaeHne

3HauyeHns1 ranbBaHWYECKOro TOKa, MOJlyYeHHble B
akcnepuMeHTe (13-15 MKA), CBUAETENbCTBYIOT O TOM, UTO
TAKOW TOK He OLLYLLIAeTCs MAUMeHTOM BO BpeMs npoueny-
Pbl, NOCKO/bKY 3TV BENNYMHbI MEHbLLE MOPOora YyBCTBU-
TeNbHOCTV Ny bMbl 3yba nNpu Kapuece.

N3yyeHne Ha 3NEKTPOHHOM MWKpPOCKOMe nepBou
cepun obpasuoB feHTUHa 3yboB (cnycTa 3 CyTOK HaHO-
nMnperHaunm) nokasano obTypauntio eanHnyHbix AT Ha
rnybuHy go 25 MKM (puc. 1). B cpegHeM B nonsx 3peHns
oKa3zannce 06TypupoBaHHbiMm 10-12% OT.

Puc. 1 [loeepxHocmHbit u uHMepmybyaspHelli 0eHmuH 1
cepuu 3y60o8 yepe3s 3 cymok HaHoummnpezHauuu FMK. [Ho
nonocmu, C3M, ye.x8000. CmpesiIkamu MoKa3aHsl y4acm-
Kku obmypauvuu AT MK
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Cu
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Puc. 2 SnemeHmHsiti cocmas noeepxHocmeld 1 cepuu
CK0/108 3608 Yepe3 3 cymok HaHoumnpezHauuu MK ro
oaHHeiM CIM

M3 pucyHKa 2 cnepyeT, uto B ieHTHe 3y6oB nocne
HaHoumnperHaumn MMK npeobnapaeT Kanbunin, B MEHb-
e CTENEHN - TaKMe NEMEHTbI, KaK Mefllb, UMHK, cepa u
ap.

CnycTs 7 cyTOK HAHOMMMPErHaumn Bo BTOPOK cepun
NCcCnefoBaHWn Takke Habnopanace eanmHMyHas, Ho 6o-
Nee nHTeHcmBHas 06Typauns AT MK Ha rnybuHy 80-100
MKM (puc. 3). B cpenHeM uncno o6TyprpoBaHHbIX Tpy6o-
yek coctaBmno 35-40%.

Puc. 3 [TlosepxHocmHbitd U uHMepmyO6yAsipHbItU OeHMUH
2 cepuu 3y606 yepe3 7 cymok HaHoumrnpezHauyuu MK.
Cmpenkamu «A» MoKasaHel yyacmsku obmypauuu AT
I'MK. Cmpenkamu «b» - omaoxceHus MK Ha nogepxHo-
cmu deHmuHa. [jHo nosocmu, C3M, ys. x 10000

Ha 14 cyTKn 3KCNepuMeHTa Npu U3y4yeHnn TpeTben
cepum obpasLoB 3y60B 6bII0 BbISIBAEHO 3HaUMTENbHOE
yBennyeHune uncna ob6TypmpoBaHHbix FMK OT Ha rnybuHy
100 800 MKM (puc. 4, 5). VIx cpeiHee 4Yncno B NONSX 3pEHUS
coctaBmno 85-90%.



Puc. 4 [logepxHocmHobili U UHMepmyO6yApHbIU OeHMUH
3 cepuu 3y6oe yepe3 14 cymok HaHoumnpezHauuu MK.
Cmpernkamu mnokasarel y4acmku obmypauuu AT TMK.
LHo nonocmu, C3M, ye. x2000

Puc. 5 losepxHocmHeili u uHmMepmyb6yApHbIU OeHMUH
3 cepuu 3y6o6 yepe3 14 cymok HaHoumnpezHauuu MK.
Cmpernkamu rnokasarel y4acmku obmypauuu AT TMK.
LHo nonocmu, C3M, ye. x8000

TakKe 6blI0 0TMEYEHO, YTO Ha 3PHEKTMBHOCTb Ha-
HOMMMPErHaumMn B/USIET HE TONbKO ee LJAMTEeNbHOCTb,
HO ¥ Takune (PaKTOPpbl, KAaK BO3pacT NauneHTa v Haauume
Kapmo3HbIX NOpaxkeHnin Ha 3ybax. Tak, B 3ybax, ynaneH-
HbIX y 18-20-NeTHMX NaLMEHTOB NpW OLHOWN 1 TOW Xe ann-
TENIbHOCTW HaHOMMMperHauum no pesynstataMm COM B
[LEeHTMHe B cpeaHeM Ha 17% 6onblue cogep»Kanocb Takmx
3/IEMEHTOB, KaK Mefib, KaibLiA 1 cepa B CPAaBHEHWM C 3y-
6amw, ynaneHHelMM y nauneHToB B Bo3pacTte 30-40 ner.
B peHTvHe 3y60B C KapnO3HLIMM MOPAXKEHNSIMU 3THX dNe-
MeHTOB 6biN10 06HApy»KeHO B cpegHeM Ha 22% MeHblue,
YyeM B NepBOHaYasIbHO MHTAKTHbIX 3y6ax. DTO MOXeT 06b-
ACHATLCA KaK YMeHblleHeM C Bo3pacTtoM avameTpa AT,
TaK W OT/IOXKEHNEM NPPETYNSPHOro BTOPUYHOIO AEHTMHA.

QhSNHE3NFL

[Mpn KaprO3HbIX NMOpaXeHusaxX MMeeT MecTo BbipaboTka
3aMeCTUTeNbHOro AeHTVHA ofoHTOb1acTaMn B 30He, Npw-
Nexallen K Kapuo3HOMY MOPAaXXEHMIO, YTO TaKXKe MOXKeT
3aTpyOHATb NPOLLEeCC MPOHNKHOBEHNS HaHovacTuy, TMK B
OT.
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Puc. 6 3n1emeHmHebili cocmae u pacripedesieHue 3/1emeH-
moe & obsacmu rosepxHocmeu rosocmed 3 cepuu 3y-
6oe yepe3 14 cymok HaHoumnpezHauuu MK no 6aHHeiM
C3M. [Ho nosnocmu, C3M, ys. x8000

Pe3ynbTaThl aHanM3a 3IEMEHTHOrO COCTaBa M TOMo-
rpacmyeckoro pacnpefesneHns 3/eMeHTOB B [eHThHe
(pnc. 6) cBMOETENbCTBYOT O TOM, YTO CrycTs 14 cyTOK
HaHoMMMperHauum B geHTnHe Hanbonee 3ameTHO yBe-
JIMUNBAETCS KONNYECTBO Kanbumsa n docdopa. Mpu 3ToM
KOMIMYeCTBO Meau, Cepbl, MarH1s 1 pyrnx 3/1IeMeHTOoB Cy-
LLEeCTBEHHO He MeHsieTcs. B To ke BpeMsi B 3TOM CnekTpe
nosiBNSeTCS antoMUHNA.

lpoBefneHHOEe 3KCNepuUMeHTasbHOe WCCNefoBaHue,
TakmM o6pasoM, NoKasano, 4To ranbBaHodopes npena-
pata MK c uenbto HaHoumnperHaunn AT cnegyet ocy-
LeCTBNSATb B CPOKM He MeHee 14 cyTok. [Tpn 3Tom yaaeTca
06TyprpoBaTb HaHouyacTMuamm npenapata 85-90% AT,
yTO B JaNbHeNLeM MOXeT npefynpexxaaTb pa3sutme pe-
LUMAVBMPYIOLLErO Kapreca 1 nynbnuta. B yKa3aHHbI CPOK
rnybuHa NpoHNKHOBEeHNs HaHovactuy, MMK B AT coctas-
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nset B cpegHeM 800 MKM. YunTbiBas, UTO NATOreHHas Mu-
Kpodnopa obHapykmBaetcst B [T Ha rnybuHe 300 MKM,
3T0 CNOCOBHO obecneunTb HALEXHYI0 AeKOHTaMUHALUMI0
LEeHTMHA, HO B TO »Xe BpeMs HaHouvacTuubl TMK He poxo-
[AT [O Ny /NbMbl ¥ HE NPOBOLMPYIOT ee pa3apakeHusl.

AHaNN3 31IeMEHTHOrO COCTaBa AEHTMHA NOKasar, uto
noa BAnsiHWeM ranbBaHodopesa MK geHTnH 3y60B Ha-
CbILLAETCS KaNbLUMEM, UTO TaKXe MOXHO paccMaTpuBaTh
KaK NoNoXuTenbHbI 3 deKT, cnocobcTByoWMIA BOCCTa-
HOBJIEHVIO €ro MVHepasibHOro0 COCTaBa, HAPYLWEHHOro B
pe3ynbTaTe MMKPOOHOV AeMUHepanM3aumm.

MNpenctaBneHHble  JaHHble  3KCMEPVMEHTANbHOro
NcCnefoBaHns MO3BOAAIOT NPenanosioXNTb, YTO Npeaso-
YXE€HHasi MeTOAMKA ranbBaHO(OPETUYECKON HAHOUMNper-
HaLMM OEHTMHA MOXXeT 0Ka3aTbCs BbICOKOI(PDEKTNBHOM
npn neyeHnn kapveca 3yboB, HO TpebyeT aancbHenwen
KAVMHNYECKON OLLEHKMN.

NNTEPATYPA

BbiBoAbl

C uenbto NPOMUNAKTUKM peumnanBoB Kapreca 3y6os
1 pa3BUTMA NyIbNNTA NOC/Ie MHCTPYMEeHTabHOK 06paboT-
K1 MOMOCTN HaHOMMMpEerHaumio AeHTMHa NyTeM ranbsa-
Hodopesa rmapokcmaa Mefun-kanbums uenecoobpasHo
nNpoBOANTL B TeueHne 14 CyToK. 3@ 3TOT CPOK NPOMCXOANT
06Typauma 85-90% peHTMHHbIX Tpybouek Ha rnybuHy B
cpenHem 800 MKM.

ObDEKTMBHOCTE HAHOMMMPErHauum [AOeHTUHa u-
LOPOKCMAOM MeOun-KanbUns CHUXKAEeTCA C yBeJMYeHneM
BO3pacTa NauMeHTa, @ TaKXKe Mpu HaMuMnm Kapyo3HOro
npotecca.

HaHonmnperHaumns neHTnHa 3y60B rMapoKCcnaoM mMe-
Ov-Kanbums B TeveHne 14 cyTok obecneunBaeT ero Ha-
CbllLEeHne KasbumeM, 4To cnocobcTByeT BOCCTaHOBIEHNIO
€ro MMHepasnbHOro COCTaBa, HapyLIEeHHOro B pesyabTate
MWKPOBHOW AeMMHepann3aumn.
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EFFECTIVENESS OF DENTAL DENTIN

IMPREGNATION WITH COPPER-CALCIUM HYDROXIDE

NANOPARTICLES IN EXPERIMENTAL TREATMENT OF CARIES

Rumyantsev V.A., Bessudnova A.R., Blinova A.V., Zablotskaya N.V.

Federal State Budgetary Educational Institution of Higher Education “Tver State Medical University” of the Ministry of Health of the

Russian Federation

Keywords: caries dentin, copper-calcium hydroxide, galvano
phoresies, electron microscopic examination.

For the prevention of recurrent and secondary caries of
teeth, as well as bullets, antiseptic treatment of the carious cav-
ity, dentine adhesives, laser radiation, etc. are used. However,
these methods do not allow achieving effective decontamina-
tion and obturation of dentine tubules, in which pathogenic mi-
croflora can continue to persist.

In the experimental treatment of dentin caries using electron
microscopy, the effectiveness of a new technique of galvano-
phoretic nanoimpregnation of dentin with nanoparticles of a
complex preparation of copper-calcium hydroxide was studied.

Galvanophoresies was performed using an aluminum foil in con-
tact with a copper-containing preparation.

After instrumental treatment of the cavity, it is advisable to
carry out nanoimpregnation of dentin for 14 days. During this
period, 85-90% of the dentine tubules are obturated to an av-
erage depth of 800 microns and the dentine is saturated with
calcium, which contributes to the restoration of its mineral com-
position, disturbed as a result of microbial demineralization. The
effectiveness of nanoimpregnation of dentin with copper-calci-
um hydroxide decreases with age of the teeth, as well as with
existing carious cavity.
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KOMM/IEKCHOE JIEYEHME BHYTPEHHNX HAPYLLEHMX BUCOYHO-
HV>XXHEYEJTKOCTHOIO CYCTABA NAUMEHTOB C PA3/INYHbLIMA

BNOAMMW MNMPUKYCA

Fapamsan b.I".7, Yxukeadse T.B.', bekpees B.B.’, AkonsH I".B.?

"MeouuuHckutd uHcmumym ®IFAOY BO “Poccutickutd yHueepcumem Opyxcbel Hapodos”, MuHucmepcmeo HayKu u
gbicwie20 obpaszosanus P®, Kagedpa yesocmHo-nuuyegol Xupypauu u xupypaudeckod cmomamosoauu, Mockea, Poccus
2ErMY um M. lepauu, Kagedpa yentocmHo-auu,egol xupypauu U Xupypau4eckod cmomamosao2uu

lMonyyera: 01.06.2022, peueH3uposara.: 04.07.2022, npuHama: 19.10.2022.

KnioueBble cnoBa: 6HympeHHue HapyweHus 8ucoy-
HO-HUXCHeYe/MoCMHO20 CYCmasa, OKK/II3UOHHAs Ouc-
@YHKUUS, 8UDbI NPUKYCA, OKK/IKO3UOHHAST WUHOMepanus,
apmpoueHme3s, apmpOoCKOMUs.

MNatonorus cycraBa
(BHYC) npeactaBnsieT BaxkHyto npobnemy B CTOMAaToso-
W B CWy CBOEN LUIMPOKOW pacnpoCTPaHEHHOCTM W 3Ha-
UNTENBbHOMY BAWSHWIO HA KAuyeCTBO XW3HW MALMEHTOB
[1-3]. B 6onee uem 70% cnyyaes, N0 AaHHLIM NOCNEAHMX
nccnepoBanHni, 3aboneeanna BHYC coueTatoTcs ¢ Hapy-
leHneM OKK3nK [4]. VI3-3a Takon 4acToTbl BCTpeua-
€MOCTM COYeTaHWs AaHHbIX MaTONOrMN MHOrMe aBTOPbl
MONaratoT, YTO HAPYLUEHWS OKKJIHO3MM MOTYT UrPpaTh BaX-
HyIO poJib B 3TMonatoreHese 3abonesanunin BHYC [5-7].
OZIMH 13 BO3MOXKHbIX MEXaHM3MOB ObI1 onvcaH B paboTte
Savajani n coaBtopoB [8]. CornacHo AaHHbIM YKa3aHHbIX
ABTOPOB, BO3HVWKHOBEHWE HAPYLUEHWUA OKK/3UW NpUBO-
ONT K KOMMNEHCAaTOPHOW aCMMMETPUM COKPALLEHNS MbILLL,
1 CMELLEHMNIO FTONIOBOK HUXKHEW YyentocTu. V13-3a aToro Bno-
CNepcTBNM TPaBMMPYHOTCS HEPBHbIE OKOHYAHMS Kancy bl
CyCTaBa, 3aAMCKOBbIX 30H, @ TaKXXe BO3HWUKAKOT HapyLle-
HMEe KPOBOCHAbOXEeHMs TKaHeW, N3MEeHEHNs WWPWHbI Cy-
CTABHOW LLENM W MNONIOXXEHNSI CYyCTABHOrO ancka. NMomnmo
3TOro, CywWwecTBYIOT JOKa3aTe/bCTBa TOro, YTO Hapylle-
HME OKKJ/O3MWN B 3HAUNTENIbHOW Mepe OC/IOXKHSAET Teue-
Hue 3aboneaHns BHYC[9, 10, 11].

C npyrovi CTOpOHbI, Oony6aMKOBaHbI pe3ynbTaThl MC-
CNefioBaHni, B KOTOPbIX HE BbISIBNEHA KOPPEeNsAUMOHHAs
CBA3b MeXy 4acTtoToi passutusa natonorni BHUC n
KOMIMYECTBOM OKKJIHO3MOHHbIX HapyweHni [12]. Hecmo-
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TPS Ha TO, UTO 3TUONIOTUS BHYTPEHHNUX HapyLlueHun (BH)
BHYC aBnsieTcs MHOroaKkToOpHOW, NITHOPUPOBAHWE POn
OKKJ/II03MN HEKOPPEKTHO MpW NeyeHnn naumeHtos ¢ BH
BHYC. TaknM obpasom, B CBSI3M C OTCYTCTBMEM MOJIHOM
SICHOCTW B JAHHOM BOMpoce Hamu 6bino NpoBeAeHo uc-
ClefoBaHve, LeNblo KOTOPOro SBNSNACk OLEHKa BAUSHUS
P13NONOrMUYEeCcKNX N MNATONOMMYECKNX BUAOB MPUKYCa Ha
3P PEKTUBHOCTb TEYEHNS MALMEHTOB C BHYTPEHHUMM Ha-
pyweHunamn BHYC.

Marepuan u MeTopabl

ViccnepoBaHme npoBoannock Ha 6a3e MeamumHcKoro
ueHtpa PYOH. Beino npoBegeHo kKoMniekcHoe obcneno-
BaHve n neyexnne 139 naumenTtoB ¢ BH BHYC c noaBbi-
BMXOM M XPOHWYECKMM BbIBMXOM CyCTaBHOMO Ancka (no
Knaccndukaumn, npepnoxkeHHon B 1997 rogy M. I'. Cobl-
conatuHelM, M. B. Be3spykosbiM, A. V. inbuHbiM). Mauwm-
eHTbl Bblnn pa3sgeneHsbl Ha Tpy rpynnbl. Bo Bcex rpynnax
661 NALMEHTBI Kak C M3MONOrMYECKMM, TaK U NATONO-
rmyeckmm nprkycom. Nepeas rpynna BkAoyana B cebs 28
(20,1%) naumeHTOB, KOTOpbIE NEUNSINCH TOJIbKO OKKJIHO-
3MOHHOM LUMHOTEepanuewn; BTopas rpynna Bkao4yana 95
(68,3%) naumeHTOB, NeyeHne KOTOpbIX MPOBOAMAOCH CO-
YeTaHMeM OKKJIHO3MOHHON LWMHOTEPAnUn 1 NPYMEHEHNEM
apTpoLeHTe3a; B TpeTbel rpynne (16 uenosek (11,5%)
Hapsiay C WMHOTepanven n apTpoLLeHTe30M NPOBOANAACh
aptpockonus BHYC. Npynnel nauneHTos 66111 coOnocTaBum-
Mbl M0 MOAY 1 BO3PacTy. KputepmsaMmn nckaoyeHns aens-
JINCb MALMEHTbI, KOTOPbIM paHee NPOBOANIOCL OPTOLOH-
TUYECKOoe 1 OPTOrHaTNUeCcKoe fieyeHue.

Ob6cnenoBaHve BKAKYaNo B cebs onpoc M oCMOTp
NMaumMeHToB, WCCIeAOBaHNe AMArHOCTMYEeCKUX Mopenen
yenCcTen Ans onpenenieHns BUAOB NPUKYCa 1 OKKO3M-
OHHbIX KOHTAKTOB, MarHNTHO-PEe30HAHCHY ToMorpadunio
(MPT) n ynbTpa3sykoBoe uccnegoBaHue (Y3W) BHUYC.
MNauneHTam NpoBOAMIOCE MO3TAMNHOE JleUYeHne, BKAOYa-
olwee B cebst OKKNIO3MOHHYO WrnHOTepanuto (I atan); npwu
HefoCTaTOYHON 3(EPEKTUBHOCTN- OKKIO3NOHHYIO LUMHO-
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Konuuecmeo nayueHmos C pds/iu4HeIMu euoamu MpuKyca Ha smariax /ie4eHus

dusnonornueckme Buabl MPpUKYyCa

MaTonornueckne BUAbI MPpUKYyCa

| atan Il atan Ill atTan I atan Il aTan 11l aTan

NeYeHnsa  JNleYeHns | ieyeHus NeyeHns  NevyeHusa | NieyeHus
OpTorHatnyeckni 61 53 "ny6oknn 6 6 2
MporeHnyeckni 39 28 OTKpbITbIV 5 4 2
BunporeHnyeckui 11 7 JuncranbHbin 3 2 2
Mpsamon 5 5 Me3nanbHbIn 7 5 1
[NepekpecTHebIn 2 2 1

KonnyectBo nauneHToB B
%, KOTOpbIM NOoTpeboBanochb
npyMeHeHne apTponyHKLNK
1 apTpoCKOMun

80,2%

7,8%

82,6% 34,8%

Tepanuio 1 apTpoueHTe3 (Il 3Tan); OKKIHO3NOHHYIO LIMHO-
Tepanuio n apTpoLeHTe3 B coveTaHnm ¢ aptpockonuetri (Il
3Tan neyeHus).

Mocne neuenna BH BHYC pns oueHkn coctosHus
CyCTaBa BCEM NauMeHTaM npoBoAniocs nosTopHoe MPT
BHYC 1 Y3 BHYC. BceM nauneHTam C naTosorMen npu-
Kyca NpoBOAWAMN OPTOAOHTMYECKOE NN OpToneanyeckoe
NeyeHne ogHOBpEeMeHHO C neveHnem BH BHYC man no-
C/le ero 3aBepLUeHms.

Cratnctnyeckast o6paboTka NonyyeHHbIX pesynbTa-
TOB NPOBOAMAACh C MOMOLLbBI NpOrpaMMHoro obecneye-
Hna Statistica 8.0, KpuTepreM pasnnmunii B rpynne cayxun
t-kputepun CtblogeHTa. Pasnnuns cumtannicb 3HauMMbIMK
npwu * - p<0,05, **- p<0,01.

Pesynbrathbl M 06CyXaeHne

B pesynbTate nccnefoBaHMs OKasanocb, YTo rpyn-
Mbl NALUMEHTOB 3HAYNTENILHO Pa3IMYanncb Mexxay cobon
MO CNOXHOCTW W AAUTENbHOCTV MPOBOAMMOrO JIeUeHMs.
Tak, y naumenToB ¢ BH BHYC n natonornyeckmm Bnaom
npukyca B 82,6% cnyyaeB TpeboBanocb AONOAHUTENb-
HO NMpMMeHeHne apTpoueHTe3a n B 34,8%- apTpockonunu
(95 naumeHToB 13 139), Toraa Kak naumeHTbl ¢ Gusno-
NOrMYECKMMM BUAAMWN MpUKyca (OpTOrHaTMYeckun, npo-
reHn4yeckni, BUNporeHnyYecknii 1 NpsMoN) Hy>KAanncb B
yKa3aHHbIX MeToaax nevenuns B 80,2% v 7,8% cnyuaes
COOTBETCTBEHHO (Tabn. 1).

B rpynnax nauvMeHTOB 3HAYvMMO pasnvMyanvcb Lauv-
TENbHOCTb Tepanun, @ TaKKe KOJMUEeCTBO NpOBefeHHbIX
ApPTPOLIEHTE30B Y NALUMEHTOB HA BTOPOM M TPETbEM 3Ta-
nax neuyexus. B nepBon rpynne LAMTENbHOCTb NeYeHns
cocrtaBnsgna 6,2 mMecaua A4ng NnaumeHToB ¢ usnonoruye-
CKnM npukycom n 8,7 (p<0,01) MecaueB ona naunmeHToB
C NaTONOrMYeCcKNUM MPUKYCOM; AOMOSHUTENIbHbIE METOfbI
NneyeHns (QpTpOLLEHTES 1 apTPOCKOMMUS) HE MPUMEHSNNC.

Bo BTOpON 1 TpeTber rpynnax nauneHToB AAMTeNbHOCTb
NeyeHns NauMeHTOB C MaTosiormer NprKyca bbina Takxke
6onblueii: Bo BTopov rpynne- 4,9 n 6,8 (p<0,01) mecaues
LS9 NAUMEHTOB C (PU3MONOTMYECKMM W NaTON0rMYecknM
BMLAMN NPMKYyCa COOTBETCTBEHHO, B TpeTbel rpynne ¢
NpUMeHeHneM LIMHOTepanun, apTpoLeHTe3a N apTPOCKo-
NN y NauMeHToB C BW3NN0rMYecknM NPUKYCOM COCTaBNS-
na 13,1 (p<0,05) mecaua, a y NauneHToB C NaTosorMen
npukyca - 14,5 mecsues (puc. 1).

CpaBHVITeﬂbele noKa3saTenn CPpOKOB ie4eHnd BO BCEX rpynnax

16 14,5
13,1 /

14 /

12

10 87

¢hnamonornyeckme NpuKycel naTonornyeckie NpUKycel

= 1rpynna m 2rpynna 3 rpynna

Puc. 1 Cpoku neyerus nayueHmos 6o ecex mpex 2pynnax
¢ namosoaued fpukyca u 6e3 e2o namoso2uu (8 Mecsuax)

CpoKun neueHuns 3aBUCAT Tak»ke OT Bnaa usnonoru-
YeCKoro Man NaTosorMyeckoro npukyca. Ha puc. 2 noka-
3aHO BpeMs leyeHns NauneHToB C Pa3fIMyHbIMK BuaaMun
(131M0N0rMYecKkoro 1 NaTonorMyeckoro NprKyca.

Kak y»e oTMeuyanocb, Ha NepBOM 3Tane neyvYeHns
NpVMMEHSINAcb TONIbKO OKKJIH3MOHHAs wWnHA. Ha BTOpoMm
N TpeTbeM 3Tanax NleyeHns KoMyecTBO HeobxoanMbIxX
aTpoLeHTe30B NoTpeboBanocb y MauMEHTOB C NaToso-
rmev NprKyca 3HaumMTenbHO 60/blle, YeM Yy MAUMEHTOB C
dr3MoNorMyecknM Npukycom. [laHHele 0 KonnyecTse ap-
TPOMNYHKUMIA Y NALMEHTOB C PAa3/IMYHbIMM BUAAMM MPUKYCA
npeacTaBfieHbl Ha puc. 3.
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Dur3mnonornyeckme nNprkyco MaTonornyeckme npukycol

ny6oknii 9,1

6,3 10,4
OpTorHaTnyeckuin 78
0 9,8
OTKpbITbIA 9,9
10,5

11,4
86 DucransHbin 11,6
12,1
6.8 7.7
Me3nanbHblit 7,8
98

3
Mpsmon 7,4

7,2
8.2 MepeKpecTHbIi 8,; .

5 10 0 5 10 15
m3Tan1 m3tan2 m3tan3 m3Jtan1 m3tan2 m3Tan3

MporeHnyecknin

BunporeHnyeckuin

~

o

Puc. 2 Cpoku neyeHus nayueHmos ¢ BH BHYC e 3asucu-
mMocmu om euda npukyca. CpedHee 8peMs IeYeHUs npu
Kaxcdom eude rpukyca (8 mecsyax)
Il 3Tan neyeHus

MaTtonornueckne

- MPUKYCbI:
4 10 ‘ ny6okui
4
. OTKpbITbIV
6

®dusmonornyeckue
NPUKYChI:
‘ OpTorHaTnyeckmi

[poreHnyecknii
6 ~
BunporeHnyeckui LncraneHbii
Mpsimoit 7 MesnanbHbin
A i MepexpectHbiii
\\\_\__M./"
1l 3tan neyenns
®usnonornueckue
NpHKYCbI:
nporeHquCKMﬁ Martonornueckue
NPUKYCbI:
Mpamoii 2 ‘ I ny6okwit
2 . OTKPpBITHIN
. OncTanbHbin
. Me3wnanbHbIn
MepekpecTHbIn

Puc. 3 Kosuyecmeo rpogedeHHbIx apmpoueHmes308 y na-
UueHmoe ¢ pas/u4HbIMU 8UOGMU MPUKYCa

Ha puc. 4 nokasaHo cpefHee Konnyectso notpebo-

BABLUMXCS apTPONYHKUWIA Y MauMeHToB C dusnonornye-
CKMM W NaTONOrMUYECKNM MPUKYCOM. Y NaLUMEeHTOB C NaTo-

NNTEPATYPA

NIornyecknM npukycomMm nnsa HopManmsauun nonoKeHnqa
CyCTaBHOrO AMcka notpeboBanocb NpoBefeHNs B cpef-
HeM Ha 14,95 apTpoueHTe30B 6onblue.

CpaBHVITeﬂbele noKasaTtenn cpefHero Konn4yecrea
npoBefeHHbIX apTpoLEHTE30B

Y NaLNEHTOB C (H13NONOTNYECKIM NPUKYCOM y NaLMeHTOB C NaToNOr1eil NpuKyca

Puc. 4 CpedHee Kosuyecmeo npogedeHHvIX apmpoueH-
me308 y NauueHmos ¢ (u3uoa02u4ecKuM U namosocuye-
CKUM 8udamu rpukyca

3aknoueHue

Bwna npukyca aBnsieTcs BaXKHbIM aCMeKTOM B IeYeHnn
BH BHYC. B HacTosWMA MOMEHT Ha OCHOBE UMEIOLLIMXCS
B HAyYHOW NnTepaType LaHHbIX He/b3sl OOHO3HAYHO che-
NaTb BbIBOJ, KaKas M3 NaTONOrMMii NepBrnYHa, a Kakas BTO-
pWYHa, OOHAKO OOMBLLIMHCTBO aBTOPOB MOAAEPXKUBAKOT
nger 0 TOM, YTO CylecTBylOWyMe Yy nauneHTa naTonoru-
yeckne BUAbl NpUKyca B BONbLIEN WM MEHbLUEN cTene-
HW BAMSIOT Ha BO3HMKHOBeHWe BH BHYC. Pesynbtathl
OAHHOTO MCCNEeAOBaHWUS HArnsiGHO AEMOHCTPUPYIOT, YTO
naTonornyeckne Buabl NPUKYca CyLLECTBEHHO YyBenn4uun-
BaKT LAMTENbHOCTb NleyeHns naumeHToB ¢ BH BHYC u
3auactyto TpebytoT npnberHyTb Hapsay C OKKIKO3MOHHOW
LIMHOTEpannen LONOAHNTENBHO K apTPOLEHTE3Y 1 apTpo-
ckonun. Taknm obpasom, naumeHTsbl ¢ BH BHYC Hy»xpatoT-
CS B KOMMJEKCHOM 06cnefoBaHn A1 CBOEBPEMEHHOIO
BbISIBNEHNS naTtonorni npunkyca. Bsanmocsasb BH BHYC
1 BUJ MpUKyca HeobXxoanMo BCeraa yuntbiBaTe B Boibope
DanbHeNnWwen TaKTUKN IeYeHNS 1 NAaHMPOBAaHWS Tepanun
LN19 DOCTVXKEHNS HaWyYLLero pesybTaTa.
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COMPLEX TREATMENT OF INTERNAL TM) DISORDERS IN PATIENTS WITH DIFFERENT BIT TYPES
Gharamanyan B.G.', Chkhikvadze T.V.', Bekreev V.., Hakobyan G.V.?
'Peoples Friendship University of Russia (RUDN), Department of Surgical Dentistry and Maxillofacial Surgery, Moscow, Russian Fed-

eration

2YSMU after M. Heratsi, Department of Maxillofacial Surgery and Surgical Dentistry

Keywords: internal temporomandibular joint disorders, occlusive
dysfunction, bite type, occlusive splint therapy, arthrocentesis, ar-
throscopy.

Internal disorders of the temporomandibular joint (TMJ) in
most cases are combined with the presence of occlusion disor-
ders in patients, TMJ diseases, or only occlusive disorders. How-
ever, it is known that the violation of occlusion can significantly
complicate the course of TM) disease, and incorrect treatment
tactics lead to instability of the formed occlusion and relapse
of the disease. Nevertheless, the available literature does not
show how strongly occlusive disorders influence the complexity

of treatment of TMJ pathology and its duration. In our work, we
assessed several parameters: the total duration of treatment,
the number of arthrocentesis and arthroscopy operations per-
formed in patients with TMJ with pathological occlusion and in
patients with physiological occlusion. It was revealed that pa-
tients with pathological occlusion require more complex and
often longer therapy than patients with physiological occlusion.
This must be taken into account when determining the treat-
ment tactics and planning therapy to achieve the best result.
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KnioueBble cnoBa: peueccusi 0ecHol, KIUHOBUOHbIe Oe-
gexkmel, Kaaccugukauus peueccul decHol no Munaepy,
eueueHa nosocmu pma.

Peueccnsa pecHbl (PL) sBnsetca pacnpoCTpaHeHHbIM
3aboneBaHneM n BbisSiBASeTCa npaktnyeckn B 60-100%
cnyvaes nocne 50 net [2, 7-9, 11-13].

MNpobneMa 3CTeTUYECKMX HApPYLUEHWA B CTOMATOJIO-
MM pacnpoCcTpaHeHa M YacTO BbIXOAMT HA MEPBbIV MaH:
n3-3a Pl maumeHTbl XanylTCd Ha KOCMeTMyeckue pe-
eKThbl, HECIMMETPUYHOCTb Y/bIOKK, MOBLILEHHY YyB-
CTBUTENIbHOCTb 3y6OB M [JaXKe «pa3Hbll YpOBEHb LieekK
3y60B». V1 oHn 06ecnokoeHbl BO3MOXXHOM noTepen 3y60B.
Mo paHHBIM OTEeYEeCTBEHHOW M 3apybeXXHON NnTepaTypsl,
npn BOCMNANUTENbHbIX 3aboneBaHMsSX MNapofOHTa [ONS
PL coctaBnsier 5-10%. B nHAayCTpranbHbIX CTpaHax B
nocnefHee AecaTUNeTMe 3TW MokasaTenn pacTyT, 4To,
MO MHEHWIO psfa aBTOPOB, 0OYC/IOBEHO MOBbILEHNEM
YPOBHS TMIMEHbl NONOCTK pTa y HaceneHus.. CerogHa P
OnpepfensioT Kak HeBOCMAINTEIbHYI0 ANNKaNbHY MUTpa-
LMI0 flecHeBOro Kpasi oT ee r31on0rMyeckoro noaoxe-
HMS HUXKE LLeMEeHTHO-IManieBovi rpaHnLbl C MOCTENEHHbIM
obHakeHneM NoBepxXHOCTM KOPHS 3y6a ¢ BeCTUBynspHON
NI OpanbHOM CTOPOHLI [2, 7, 8, 11-13].

MexxayHapoaHas knaccudukaums bonesHen (MKb-
10) paccmaTpvBaeT peLeccMio Kak naTtonornyeckoe Co-
CTOsIHWME TKaHen napofoHTa. LUnpokoe pacnpoctpaHeHne
nonyunna knaccndpukaumsa Munnepa (1985), no koTopow
Pl nenntcs Ha yeTblpe Knacca B 3aBMCMMOCTM OT COXPaHe-
HMS MeXaNbBEONSAPHOWN KOCTW 1 NONOXKEHWS annKaibHOro
Kpasi CIM3MCTON OTHOCUTENIbHO MYKOTVHIMBANIbHOW IPaHm-
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ubl, Npy 3TOM gobaBneHa rpagauns no wvpuHe ansa 1-ro
n 2-ro knacca. P- nonnatnonornyeckoe 3abonesaHue.
Cpean npnurH Bo3HMKHOBEHMS P BbigensoT Mopdgono-
rmyeckre, MexaHnyeckmne, MyHKLUMOHAbHbIE HApYLLEHWS,
a TaKxxe BoCnannTesbHble 3a601eBaHNs TKaHen NapoaoH-
Ta. [AvarHoctunka P cerofHs- 3T0 akTyanbHas npobnemMa
1 NApOAOHTONOrK, N cTOMaTonornn [2, 7-9, 11-13].

Llenb - NpoBeCcTM CMCTEMHBIA aHANN3 KINHUYECKNX
nokasartenen PL y naumeHToB B Bo3pacTte oT 35 o 44
NeT, NpoXnBatoLWwmMx B r. EkatepnHbypr.

Marepuansl 1 MmeToabl

ViccnenoBaHve npoBefeHo Ha Kadeape TepanesTy-
YecKoW CTOMATO/IOrMK WM NponNeseBTUKK CTOMAaTonornye-
ckmx 3aboneBannn ®IGOY BO YIMY MuH3gpaBa Poc-
1K1, Ha Kadeape MOAENMPOBaHWS YNpaB/isieMbIX CUCTEM
®rAQY BO Yp®dY n B aMbynaTtopHO-MOANKAMHNYECKNX
ycnoBusix Ha 6aze OO0 «TAKKVI-LeHT», r. EkaTepuHbypr.
O6cnepoBaHo 30 uyenosek: 10 mMyxkumH (33,3%) 1 20
XeHLWWH (66,7 %), obpaTnBLlumMxcsa Kk cTomaTtonory. Bee na-
LMEHTbI UMenu B aHaMHe3e pa3JIMyHblil ypOBEHb CTOMATO-
nornyeckon 3abonesaemMoCTy.

KpuTepun BKAOYEHNS: Hannyne [o6poBOABHOIO UH-
(hOpMMPOBaAHHOMO COrNlacKsi Ha yyYacTme B NCCNefoBaHuu,
Bo3pacT oT 35 no 44 neT, 3aMHTEPECOBAHHOCTb B yua-
CTUK, OTCYTCTBME MPW3HAKOB OCTPOro mavM obocTpeHusi
XPOHMYECKOro BOCMANeHMs MApOAOHTa, OTCYTCTBME Me-
OMLMHCKUX MPOTMBOMOKA3aHWIW, OTCYTCTBME MPU3HAKOB
OCTPOro MM 0H60CTPEHNSI XPOHNYECKOro COMATUYECKOro
NN MHEKLMOHHOro 3aboneBaHus.

KpuTepun ncknioveHns: paHee npoBefeHHas Xnpyp-
rmyeckasi Koppekuus NpuKpenneHns ysneuek n 6oKoBbIx
TSXKeW, paHee NpoBefeHHOe OPTOAOHTMYECKOE NleyeHne,
KypeHue, 3noynotpebneHne ankoronem, npmeM HapkoTm-
yeckmx Bewects [2, 7-9, 11-13].

KnuHnueckoe obcnefoBaHne BKAOYANO: aHANN3 Ka-
Nno6 ¥ faHHbIX aHaMHe3a; BHELHW OCMOTP M OCMOTP No-
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NOCTV pTa; ONpeaeneHne rmrmeHnYecKoro crTaTyca xuTe-
newn (ynpoLLEeHHbI nHaeKc rurnensl (VN Green-Vermillion
(OHI-S), 1964, 3HaueHuns VIM n yposeHb rurnenst: 0,0-1,2
en. - xopowwn; 1,3-3,0 en. - ynoBneTBopuTeNnbHbIN; 3,1-
6,0 eq. - NNOXoK); NHTEHCMBHOCTbL Kapueca 3y60B (MHAeKC
KIY 3y6oB).

[na XapakTepucTMkn CTeneHy BOCMaNeHns TKaHen
napojoHTa npumeHsinn nHaekc CPIl. PacnpoctpaHeHHOCTb
P n3yyeHa c nomolpsto nHaekca P Jleyca M. A., Kase-
ko J1. A. (1993): no 25% - nerkoe nopakenne; 26-50%-
cpenHsas creneHb TsxkecTn nopaxkenns; 51-100% - taxe-
Nnas cTeneHb NopaXkeHus.

Mupekc PO naumeHTa paccumtbiBann no dopmyne:
WP =% Kopoe/6 3yboB; cpeaHnin NHOEKC peueccnn rpyn-
Mbl NAUMEHTOB BbIYNCASN NyTEM HAXOXAEHUS CpepHe-
ro YMCna VHAMBMAYA/bHbIX 3HAYEHUIA VHOEKCA: CpenHNN
WP = > MP/n nauneHToB.

NHTepnpeTaums: cTeneHb TSXeCTM peLeccnn LecHsbl
nerkas - 0,1-2,0; cpepHsas - 2,1-3,5; Taxenas - 3,5-5,0
[2, 7-9]. OnarHo3 peLeccmmn aecHbl onpeaensncs no Knac-
cndpmkaumn Miller P. D. (1985). B xofe KAMHWUKO-UHCTPY-
MeHTasbHOro obcnefoBaHMs OLEHVMBANNCh NapameTpbl:
BennumHa P/l (pa3HOCTb Mexay paccTosHMeM OT cepeau-
Hbl peXXyLLEero Kpasi KOpoHKKM 3yHa 40 YpOBHS anvKanbHO
CMelLLEeHHOW AeCHbl N OT CepeavHbl pexyllero Kpas [0
3MaNieBO-LEMEHTHON rpaHuupl), bnotun (peHotnn) TKa-
Helr NapoaOHTa (TONCTbIM/TOHKNIA).

Cratnctmyeckass obpaboTka Matepvana npoBefeHa
Ha NepCcoHaNbHOM KOMIMbIOTEPE C MOMOLLbLIO NaKeTa npu-
KnagHbIx nporpamMm Statistica 6.0. [JaHHble npeacrasne-
Hbl B BMAE CPEOHWUX apU(PMETUYECKNX BENYMH W CTaH-
JapTHoW ownbkn cpepgHero (M+m). [na ycTaHoOBNEHMS
LOCTOBEPHOCTM PasnivMuvMin MCNonb30Banocs t-pacnpepe-
nexune CTblopeHTa. Pasznnuns cuntanmn 4OCTOBEPHLIMU NP
p<0,05 [1-6, 10].

PesynbTathbl M ux obcyxaeHne

Mo paHHBIM KOMMNIEKCHOro 06CNenoBaHNS BbISBNEHO,
yTO CpepHee 3HauveHune VI coctasmno 1,62+0,16 - yaos-
neTBOpUTENBbHbIN YypoBeHb. OBHapy»keHbl reHAepHble pas-
anums. Tak, y >KeHLWMH YAOBNEeTBOPUTE/NbHBIA YPOBEHb
rurnensl B 1,4 pa3a 6bin Bbilwe, YeM y My»KunH. Pacnpo-

QhSNHE3NFL

CTpaHeHHOCTb Kapueca 3yboB y obcnenyembix NaLneHToB
coctaBunna 98%; MHTEHMBHOCTL Kapueca 3y6oB Takxe
Bblcokas - KIMY 3ybos = 16,35+2,5 en. 3T10T NokasaTenb
3HQUMTENIbHO MPEBbIWAET POCCMACKUA ypoBeHb — 12,3
ennHnupl [1]. B crpyktype nHaekca KIY 3y6os npeobna-
[AET KOMMOHEHT «[1», NpnyeM y »eHWwmH oH B 1,8 pa3a
BbILLIE, YEM Y MY>XUMH. DTO NOATBEPXKAAET TOT (PAKT, UTO
KEHLUMHBI Yallle MoCeLLaT cToMaTosiora no noeoay fe-
YeHns Kapveca n ero ocnoXkHeHuw [1-5]. Y MyxuunH npe-
obnafaeTt KOMMNOHEHT «Y».9TO NOATBEPXKAAET TO, UTO OHM
yalle obpalLalTCa 3a CTOMATONOrMYECKOW MOMOLLbLIO MO
noeogy yaanexus 3ybos. VIHoekc peueccnm gecHsbl (no .
A. Neycy, J1. A. Kazeko) coctasun 1,13+0,13 nerxkon cre-

NeHN TAXeCTH.

Puc. 1 a) CocmosiHue nosocmu pma y nauyueHmku B., 37
sem, 6) CocmosiHue nosiocmu pmay nayueHma K., 36 s1em

Y 20 naumeHToB OCHOBHOW rpynnbl 06Hapy»keHa no-
Kanu3oBaHHas P - 66,7 %. [NauneHTbl NpeabaBsin Ka-
N06bI HA NOBBILEHHY0 YyBCTBUTENBHOCTL 3y60B 1 3CTeTU-
yecknin gedekT. JlTokannsoBaHHas PLy H1X obycioBeHa
AHATOMO-(N3MONOTNYECKMMN OCOBEHHOCTAMMU, (YHKLW-
OHaNbHOM Meperpy3kon, HaJMuMeM CyrnepKOHTaKTOB M
TpaBMON fecHbl. OcHOBHble cMNTOMbI P/ - NnoBbILWeHHas
UyBCTBUTE/ILHOCTb K TEMMEPATYPHbIM Pa3aparkntensm,
CHMXKEeHNe YpOBHS AeCHbl, BaiMKoobpasHoe yToseHne
KpaeBoW LeCHbl.

Y cemn naumeHTtoB (36,7%) BbisBNEHa reHepannso-
BaHHas PI. CuMnToMbl fJaHHOro 3aboneBaHns — CHMXKe-
HVe YpOBHS AeCHbl, 06HaxxeHne KOpHS 3y6a, NoBbILLEeHHAas
UyBCTBUTEILHOCTL 3yba K TeMnepaTypHbIM 1 XMMUYECKMM
pa3apakMTensiM, XpoOHNYeCKNi reHepann30oBaHHbIV Napo-
LOHTWT NIErKOW CTENEeHMN.

MpuunHbl passutns Py nuu B Bo3pacTe ot 35 go 44
NeT NpefcTaB/eHbl Ha aMarpamme (puc. 2).
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Hasucatolume Kpast NCKYCCTBEHHbIX KOPOHOK AHOMannn npukyca

m KnnHoBuaHble AedekTbl B Arpecc1BHas TexHNKa YncTki 3y6os

B H13KNii ypoBEHb rMrneHbl

Puc. 3 [lpagpuyeckas udeHmugukauus roxkaszamesned
npu4uH passumusi P4 y nauueHmos & go3pacme om 35
00 44 nem (8 %)

CnepyeT OTMETUTb, YTO KAMHOBMAHblE AedEKThl,
conpoBoxpaatowme P, anarHoctmpoBaHbl B 76,7% cny-
yaes (y 23 obcnenoBaHHbIX) U BCTPEUAKOTCS NpenmylLie-
CTBEHHO B LEHTPAJIbHOM CErMeHTEe HWXHEW YentocTu, B
HGOKOBbIX OTAENAX BEPXHEN YentocTn. AHOManum nNprkyca
onpegeneHbl B 60% cnyyaes (y 18 naumenTos). OpTone-
ONYECKMEe KOHCTPYKUMKM, KOTOpble CO3Aat0T YC/I0BMS NS
XPOHMYECKOW TpaBMaTU3aLMmM AeCHbl (HaBMCAOLWMMN Kpa-
MW NCKYCCTBEHHBbIX KOPOHOK 3y60B), BbisBieHbl y 50%
(15 obcnenoBaHHbIX). ArpeccmBHasi TEXHMKA YMCTKK 3y-
60B ¥ HWU3KWUI YPOBEHb MMreHbI MONOCTV PTa OTMEYEHbI B
16,7% cnyyaeBs; HaBMcaroLme Kpas naoMb 1 ToHKn bmo-
™™mn cmsnctovi - B 10%.

NNTEPATYPA

BbiBoAbl

1. CuCTeMHbIi aHaNU3 KIWMHWMYECKWUX MoKasaTenen pe-
LLleCCvn LecHbI BbISIBAA, YTO PacnpoCTpaHeHHoCTb P
nerxkovi creneHn Tsxectn coctasmna 90%, cpenHen
crenenn Taxectn - 10%. Pl y naumMeHToB B BO3pacT-
Hovi rpynne oT 35 no 44 net B 80% cnyyaesB OTHOCKT-
ca Kk 1-My knaccy no Munnepy, B 20% - K 3-My Knaccy.

2. KnvHoBugHble pedektbl npn PL ob6HapyxeHbl Yy
76,7% 06cnenoBaHHbIX M BCTPEYAOTCA MpenmyLle-
CTBEHHO B LIEHTPANIbHOM CErMeHTE HUXKHEN YentocTu
1 B 6OKOBbIX 0TAENaX BepXHew yentoctu (p < 0,05).

3. YcTaHoBNEHO, UTO TPaBMMpPOBAHME AECHbl HABMCAlo-
LMK KpasiMy NIOMO 1 KOPOHOK AMArHOCTMPOBAHO Y
50% nauneHToB. AHOManNMM NpUKyCa Kak 3T1ONoru-
yeckmin daktop coctaBnnm 60% (p < 0,05).

4. TllpoBefeHHOe WCCNefoOBaHME MOKAasano Lenecoo-
6pa3HOCTb perynspHoOro MoCeLLeHns CTomaTosora
AN1S NPOMUNAKTNYECKOrOo 0CMOTPa C LieNbio paHHen
LONarHOCTMKK, YTO NO3BOJIMT CBOEBPEMEHHO MPOBECTU
neyeHune 3y60B 1 NnpenoTBpaTuTh passutue P/,

5. KoHTponb NpoBeAeHUs WMHAMBMAYAJbHOW TUIMEHBI
nosioCTM pTa, MpPaBWAbHOW YMCTKM 3y6oB, nogbopa
3ybHOW WweTKn 1 3yO6HOWM NacTbl — BaXkHble YC/I0BMS
npogunaxkTmkn P.
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Annyuwéned UEpyuwywgywé E untph ntgbuhw (LMY nlukgnn
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JGnneénepyniup: I6wnwgnunneywt U6 pungnlyywé Gl tntp 30
hhywun™ 10 nnwdwpn (33,3%) W 20 Yyhu (66,7%): LN-h Yhup-
Juwywu gnigwuphubph hwdwlywnpgywéd Jepinwdnieyniup gnyg
E wdtG, np [unGpp swihwynp ntgGuhwih LwpwéywéniynLup
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SUMMARY
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THE SYSTEMIC ANALYSIS OF CLINICAL INDICATORS OF GINGIVAL RECESSION
Elovikova TM.’, Grigoriev S.S.’, Sablina S.N.”, Koscheev A.S.?, Ismailova S.H.?
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Keywords: gingival recession, wedge-shaped defects, classifica-
tion of gingival recessions according to Miller, oral hygiene.

The article presents a systemic analysis of clinical parame-
ters in patients with gingival recession experience (GR).The
study was carried out at the Department of Therapeutic Den-
tistry and Propedeutics of Dental Diseases (the Federal State
Budget Educational Institution of Higher Education “Ural State
Medical University” of the Ministry of Health of the Russian Fed-
eration), the Department of Simulation of Controlled Systems
(the Federal State Educational Institution of Higher Education
“Ural Federal University”) and in outpatient settings on the ba-
sis of a dental clinic “TAKI-Dent” LLC (Yekaterinburg). The study
involved 30 patients: 10 men (33.3%) and 20 women (66.7 %),
who consulted a dentist. The systemic analysis of clinical indica-
tors of gingival recession revealed that the prevalence of mild

gingival recession was 90%, and that of moderate - 10%. Gingi-
val recession experienced by patients in the age group of 35-44
years old in 80% of cases belongs to class |, according to Miller,
and in other 20% - to class lll. Wedge-shaped defects were de-
tected in the case of gingival recession in 76.7% of those exam-
ined, and were detected mainly in the central segment of the
lower jaw and in the lateral sections of the upper jaw (p<0.05).
It was ascertained that 50% of patients experience trauma of
the gingival margin by overhanging edges of fillings and over-
hanging edges of crowns. Malocclusion was 60% (p<0.05). An
important condition for the prevention of GR is monitoring the
performance of individual oral hygiene, proper teeth cleaning
and personification when prescribing personal hygiene prod-
ucts.
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CTOMATOJIOr'MYECKHUA LUNMPKOHNN
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KnioueBble cnoBa: 2ucmosozus 3y6a, OUOKCUO UUPKOHUS,
npome3supoearue.

3ybbl ABNSIOTCS YaCTbO XXEBATENbHOro annapaTa u
COCTOSIT rNaBHbIM 06pa3oM M3 MMHEPANN30BAHHbIX TKa-
HEMN, XXMBOTHBIM CNYXKaT, LOMNOJHUTE/IbHO, OPYAMEM 3aLLM-
Tbl N HAMAAEHMS, @ YENOBEKY - M B KAUecTBe COCTABHOWN
yactu peyeoro annapata [10].

Y yenoBeka 3ybbl NpeacTaBneHbl ABYMS reHepauus-
MW B Hauane o0bpasyoTcs BhiNafatowme Ui MOIOYHEbIE,
a 3aTeM NoCTOsIHHbIE 3y6bl. B lyHKax YentCTHbIX KOCTEN
3ybbl YKPEennaTCs NIOTHOW COEANHNTENBHON TKaHbH -
NeprvoaOHTOM, KOTOPbIN B 061acTu Wweinkn 3yba obpasyet
LUMPKYNsipHyto 3y6Hyto cBsA3KYy. KonnareHoBble BOIOKHA
3y6HON CBSI3KM MMEIOT MPEeVMMYLLECTBEHHO paamanbHoe
HanpaeneHne. C OfHOW CTOPOHbI OHM MPOHMKAOT B Le-
MEHT KOpHS 3y6a, a C ApYyrov — B aNbBEONSIPHYH KOCTb.
MeprofOHT BhIMOHAET HE TOJIbKO MEXAHWYECKYHD, HO W
Tpodnueckyto PyHKUMIO, TAK KaK B HEM NMPOXOASAT KpoBe-
HOCHble COoCyfibl, NUTaloLLMe KopeHb 3yba [2].

3y6 cocTonT 13 TBEpAbIX M MATKMX YacTewn. B TBepaon
yactu 3yba pasnnyaoT aManb, AEHTUH U LeMeHT. Msrkas
yacTb 3yba npeactaBneHa Tak Ha3biIBAeMOW My bMNOW.

OMasb NOKpbIBaeT KOPOHKY 3y6a. OHa cofep»KuT He-
3HAQUMTENIbHOE KOIMUYECTBO OpraHn4YecKknx BeLlecTB (OKo-
no 3-4%) n HeopraHnyeckune conu (96-97%). Cpean Heop-
raHMYeCcKrX BeLecTB MOAABMAIOLWYH YacTb COCTABMSAOT
docdatbl n KapboHaTbl Kanbums. B obpaszoBaHun smanu-
CMHTE3€e N CEKPELIMN KOMMOHEHTOB €€ OpraHnyeckoro Ma-
TPVKCA, yuacTBYIOT KNETKN (3Hamenobnactel), oTCyTCTBY-
lolwme B 3pesion aManu 1 npopesasweMcs 3ybe, Tak uto
pereHepauys 3Manu Npu Kapuece HeBO3MOXHA. DMaJb
caMasl TBepaas TKaHb OpPraHn3Ma, npv 3TOM, OOHAKO, M
Xpynkas. B onpeneneHHbIx Npepenax aMasib NpoHMLAEMA
IONS BOAbl, MOHOB, BUTAMWHOB, MTHOKO3bl, QMUHOKNCIOT 1
opyrunx Bewects. [pn 3ToM 60MbLIYIO pOnb UrpaeT Cto-
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Ha He TOJIbKO KaK MCTOYHWK MOCTYMNIEHNS] PA3/INYHBIX BE-
LLeCTB, HO M KaK (haKTop, aKTMBHO BAMSIOLLMIA Ha NpoLecc
NPOHVKHOBEHNSA WX B TKAHW 3yba. MNpoHNLAeMOoCTb NoBbI-
LIaeTca noa AeNCTBMEM KUCIOT, KaNbUWTOHMHA, CNNPTa,
neduruyTa B nNvLLe conen Kanbums, dpocdopa, dtopa 1 ap.
SMafb N JEHTUH COeAVHSIIOTCS C MOMOLLBIO B3aUMHbIX WH-
Tepavrutauui [9].

[eHTnH obpasyeT 60/bLUy0 YacTb KOPOHKMW, LIENKK
N KOpH$ 3y60B. Ha 28% OH COCTOMT M3 OpraHnMyecknx Be-
wecTB (rnaBHbIM 06pa3oM KossiareHa), octanbHble 72% co-
CTaBNSAT HeopraHmyeckne Bellectsa (raBHbIM 06pa3om
docdatbl KanbuMsa U MarHus ¢ npuMecbio gtopnaa Kasnb-
umst). MNpr NOBpPeXAEHNN AEHTVHA WN PA3LPaXKEHNSX ero
KapMO3HbIM NpOLLEeccoM B 3ybe CO CTOPOHbI NyJibMbl IPOTHB
ouara nospexaeHns obpasyertcs HebonblUOe KOINYeCTBO
3aMeCTUTeNbHOMO NV BTOPUYHOMO AEHTHMHA. STOT npouecc
COMpOBOXAETCA pereHepaumen nepndepnyeckoro cios
nynbnbl NyTeM AnddepeHUPOBKN KNETOYHbIX 3/1eMEHTOB
NMPOMEXXYTOYHOWN 30HbI 1 MPEBPALLEHNS NX B AEHTUHOONA-
CTbl. [OKa3aHo Take, YTo B AeHTMHOBIacTMYeckom cioe
ny/bMbl HA BCEX CTagMsX pa3BnTns 3yba cogep»kaTtcs KneT-
Kun, obnapatowme cnocobHoCTbiO K nponndepaumn. Obpa-
30BaHve AeHTVHa NPONCXOANT MPVMMEPHO Yepes 2 Hefenm
nocsie NOBpPEXAEHNS.

Ho c BO3pacToM nponcxonsT nocreneHHble n3meHe-
HMNS B XMMWYECKOM COCTaBe 1 CTPyKType 3y6oB. IManb n
LOEHTVH Ha XeBaTe/IbHOV MOBEPXHOCTM CTUPAOTCA. DMasb
TYCKHeeT, 06pasyoTcsa TpeLyiHbl N B HUX OTK1a4bIBaeTcs
MVHEepanM3oBaHHbIN HaneT. CofeprkaHne OpraHnyYeckmx
COeAVHEHWI B 3Manu, AEHTVHE 1 LEMEHTE YMeHbLLAeTCs,
a KOJMYeCTBO HeOpraHnMyecknx - Bo3pacraeT. B cBa3m ¢
3TVM MOHMXAETCA MNPOHMLAEMOCTb 3Manun, LEeHTUHA W
LeMEeHTa ANig BoAbl, MOHOB, (DEPMEHTOB, aMNHOKNC/IOT M
apyrmx Bewects. C BO3pacToM HOBOOOpa3oBaHNe AeHTU-
Ha MOYTW NOSIHOCTbIO NPEKPALLAEeTCs, KONNMYECTBO Xe Le-
MeHTa B KOpHe 3yba yBennumaetcs. [ynbna 3yba ¢ Bo3-
pacToM noasepraeTcs aTpodumn B pesynbraTe yXyaleHns
MUTaHNS, BbI3BAHHOIO CKIEPOTUYECKMMIN N3MEHEHNSIMA B
TOM uMC/e 1 ee COCyAoB. KonmuecTBo KNeToUHbIX 31eMeH-
TOB Npv 3TOM yMeHbluaeTcs. [eHTnHobnacTbl npeBpalla-
I0TCS B AeHTUHOUWTLI. KonnareHoBble BOIOKHA rpybetoT.
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Mocne 40-50 neT B NnepnooHTE YaCTO BbIABASAIOTCS CKJle-
poTnyeckme nameHeHns cocygos [11].

B Takmx ycnoBusix non BO3AENCTBMEM PA3NYHBIX
dakTopoB 3y6 nerko paspyluaetcs. Ecnm 3y6 paspyweH
6onee yem Ha NONOBUHY, N1OMBMpOBaHMe HeddeKTHB-
HO, TpebyeTcs yCTaHOBKa KOPOHKM.

BocctaHoBWTb 3y6 NOXOXMM Ha yTPaYeHHbI, 3HAUNT
MaKC1MaJIbHO TOYHO BOCCO3AaTh €ro CTPYKTYPY, @ 3TO BO3-
MOXXHO TOJIbKO NP UCNOb30BaHNN MaTeEPNanos, BAN3KNX
MO ONTUYECKMM CBOWCTBAM K 3Manv 1 AEHTVHY HaTypab-
Horo 3y6a. Pewascb Ha npoTe3npoBaHue 3y60B, NauneHT
COBEPLUEHHO CNpaBeAMBO KenaeT Noy4unTb NaeanbHbIN
pe3ynbTaT 3a ONTUMAJIbHYIO LiEeHY.

CerofHsi caMbiM BoCTpeb0OBaHHbIM COBPEMEHHBIM Ma-
Tepvanom Ans NpoTe3npoBaHns 3y60oB SBISeTCA AMOKCMA
LUMPKOHMSA. OH 3HaUNTENbHO BbIgENSEeTCS Ha POHe ApYruxX
MaTepunanos: hapdopa, KepaMnkn, N1acTMacchl 1 T.4.

Lenbto HacTosilwen paboTel SBAgeTcs n3yyeHne ob-
LWefoCTYNHOW NnTepaTtypbl OTHOCUTENbHO ANOKCKAA UMp-
KOHMS B KQuecTBe COBPEMEHHOro MaTepuana ans nporte-
31poBaHNs 3y60B, BbIsIBNIEHWE M/IK0COB Y BO3MOXKHbIX €ro
MVIHYCOB.

UTo Takoe CTOMATONOrMYECKMn LUMPKOHWIA? VIHoraa
€ro HasbIBalT elle n «benon cranbioy, nam «benbim 30-
NOTOM B CTOMAaTOJIOrUMN», MOCKONIbKY OH TaKXXe Kpernok
M HaJeXeH Kak 30/10TO, Npy 3TOM 0b6nafaeT TaknMK xe
NPeBOCXOAHbIMM BHELUHUMW KauyecTBaMK, KaK AparoLeH-
Hble MeTannbl [3].

LmpkoHwii (ZrSiO,) - 370 MaTepman, npuHaaiexaiumni
K Knaccy MVHEpasnoB COMEN KPEMHWEBOW KWUCIOTbI, KOTO-
pbii 661 OTKpbIT M.I. Knanpotom B 1789 rogy. dnokang
UMPKOHKA (ZrO,) - 3TO COEAMHEHME 3/IEMEHTA LMPKOHMS,
BCTpevallleecs B Npupoge 1 npuMeHsiioweecs B OpTo-
negnyeckonm CToOMaTonornu yxe Ha npotskeHun 10-15
net. OHO YacTnuHo cTabunmsnpyeTcs UTTpuem n oboratua-
eTCs antoMMHMEM. JTO JAeT eMy Takune MOJIOXKUTENbHbIe
XapaKTepUCTMKN, KaK NMPOYHOCTb Ha n3rnb (>1400 Mrla),
»ectkocTb (1200 TBeprocTb No Bukkepcy) n moaynb Ben-
6ynna 15,84 (3Hauenns anga ICE Zirconia Translucent) [16].

MoMMMO TOro, YTO UMPKOHWMI 0b6najaeT BbICOKON
CTOMKOCTbIO, OH ellle 1 ABNSETCS NOMHOCTbo BrnocoBme-
CTMMbIM MaTepwuanom. Bot nouemy oH 6onblie n bonblie
NCnonb3yeTcs B MeanuyHe: B 0TONOMMK, OpTONeann — Ans
M3roTOB/IEHNS NMPOTE30B Ta300edpeHHbIX M KOJIEHHbIX
CyCTaBOB, CTOMATONOMMN — AN U3roTOBNEHMS WTNGHTOB,
VMMNIQHTOB, KOPOHOK, pecTtaBpaumnn 3y6HbIx npoTe3os. B
NPOMBILNEHHOCTV OH ncnonb3yetcs bonee yem 40 ner.
Benbivi - 0CHOBHOW LBET UMPKOHWS, OQHAKO BO3MOXXHOCTb
OKpaLUMBaHMA ero B LBeTa AEeHTMHA M BuotexHonornye-
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CKMe XapaKTepuCTMKM NO3BOSIOT M3roTaBMBaTh 3CTETH-
yeckne, BMOCOBMECTVMbIE, BbICOKOKAUECTBEHHbIE CTOMa-
TOMIOrMYeCcKne KOHCTPYKLMN M UMMIAHTbI.

Kak ykasbiBaeT akageMnk ManaHbuH V1. B., oanokcna
LUMPKOHMS YCNeLWHO UCNoJb3yeTCs B CTOMATONOMMYECKOn
npakTvke ¢ 1993 rofa. ¥ c Tex Nop TakoBbIE KOHCTPYKLUMK
cTann HabmpaTtb NOMNYNSAPHOCTb CPean Bpayewn 1 naumeH-
TOB B CMJly HEOCMOPVMbIX MPENMYLLECTB Nepea ApyrvMn
BMaamu npotesos [17].

CTOMMOCTb LIMPKOHMEBbLIX KOPOHOK JOCTATOYHO Bbl-
COKa, HO 3TO KOMMeHcnpyeTcs 6e30nacHOCTbI0 U PSAOM
ero apyrmx npeummywecrs. [ns 06beKTMBHOCTM paccmo-
TPUM NAKOCBI M MUHYCbl MaTepuana:
€ UVPKOHWEBbIE MPOTE3bl MAEANbHO MMWUTUPYIOT HaTy-

pasnbHble 3ybbl N CMOTPATCS €CTECTBEHHO, MOCKONbKY

3a CYET MOKPbLITMSA CneunanbHbiM COCTaBOM AOCTUra-
eTcsa ycmneHmne UBeToBoro 3 deKTa;
€ npoTesbl JONTOBEYHbI 33 CYET €CTECTBEHHON HaleX-

HOCTW, @ TAKXKe MPOYHOro KpenjeHuns; pacluaTbiBaHne

1 HEraTMBHbIE BINSHMSA Ha 3y6 ncknoveHsbl bnaropa-

ps CneunanbHOW TEXHOMOMMN YCTAHOBKMY;
€ CpoK 3KcnnyaTaumn - 6onee yem 20 neT npm ycnosmn

cobntogeHns Bcex NpaBm No yXoay 3@ KOPOHKOW;
€ [OMOKMA UMPKOHMS 06/1afaeT BblpaXKEHHbIMW aHTW-
6aKkTepuanbHbIMK CBONCTBaMM, MO3TOMY PUCK pa3Bu-

TUSI Kapreca Kak Ha OCHOBHOM 3y6e, Tak 1 Ha cocep-

HWX- MPAKTUUYEeCKN OTCYTCTBYET;
€  UVPKOHWEBbIE NPOTE3bl 3CTETUYECKN NONHOCTbLIO UMW~

TUPYIOT HaTypanbHble 3ybbl Bnarogaps 6onbliomy

BbI6OpY LBETOBLIX OTTEHKOB W CreuvanbHoOW npole-

Lype KOMMbIOTEPHOr0 MOLENNPOBAHNS;
€ yCTaHoBKa npoTe30B - 6e360n1e3HEeHHast 1 4OCTaTOYHO

npocTas npouenypa, UCKIoYaeT AnCKoM@opT, No3Bo-

NSIeT MHAMBMAYaNbHO MOAENMPOBAaThb Kaxabin 3y6 [18].

CToMMOCTb LIMPKOHMEBbIX KOPOHOK AOCTAaTOYHO Bbl-
COKas - 1 3TO rNaBHbIN HEJOCTATOK MaTepuana. Joporo
CTOAT ¥ CaM npoTes, 1 paboTta cneunanucra, NpoBoAs-
Lero noarotoBky 3yba M yCTAHOBKY KOPOHKW. XapakTe-
PUCTUKN UMPKOHMEBBLIX KOPOHOK AEeNaloT UX MAeanbHbIMK
LN BOCCTAHOBNEHMs nepefHero 3y6Horo pspa. Vimuta-
LSt HACTONBbKO KayeCTBEHHAs, YTO Aaxke CTOMaTonor npwu
6ernom ocMoTpe He cpasy OTMYNT KOPOHKKW. Kpome Toro,
KOPOHKW M3 LIMPKOHNS CTAHYT CnaceHneM Ais nauneHToB
C rMNepyyBCTBUTE/ILHOCTLIO M anfiepruen, Tak Kak AVOoK-
N, UMPKOHMS MeeT MoJHyto 6MOCOBMECTMMOCTb C Opra-
HWM3MOM. [Mof0OHbIE KOHCTPYKLMM MOXHO MCMOMb30BaTh
npv NpoTe3npoBaHnn 3y60B NaUMeHTOB C CepaeyvHo-co-
cyonctbiMyi 3aboneBaHnsiMn, TyHepKyne3oM, caxapHbIM
anabetom 1 psanoM apyrmx 3aboneBaHni.

RJTUNH@BNFL, AhSNHRSNFL B4 UrRNFISNEL | LN3GURGL 2022
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TeM He MeHee, npuv BbIbOpe TvnNa opTonennyecKon
KOHCTPYKUMN 1 crnocoba ee M3roToBEHWS CTOMATOJO-
ram cnefyeT yunmTbiBaTbh N COCTOSIHNE TKAHeW NapofoHTa,
0COBeHHOo Mpu Hannunm natonorun. MNpu Tsxkenbix 3abo-
NeBaHWsX NapoAoHTa Hanbonee 3PdEeKTUBHbI KOHCTPYK-
UMM Ha OCHOBE OMOKCMAA LIMPKOHWUS, N3rOTOBNEHHbIE MO
TexHonorn CAD/CAM. [JokasaHo, 4To WCNonb30BaHue
OpPTOMNEeANYECKMX KOHCTPYKUMI Ha OCHOBE Pas/ivyHbIX
MaTepuanoB, M3roToB/ieHHbIX No TexHonornn CAD/CAM,
CMocobCTBYET YNYULIEHWNIO COCTOSIHWSA NMapOLOHTa Onop-
HbiX 3yboB. bonee ToOro, NOATBEPXKAEHO, UTO Kepamnye-
CKMe KOHCTPYKLMM Ha OCHOBE LMPKOHMS obecneumBatoT
Nydwine pesynbTaTbl C TOUKN 3PEHUS YMEHbLUIEHNS BOC-
naneHns, NoAAep>aHnst N BOCCTAHOBNIEHMS 300POBOroO
COCTOSIHNS MApPOAOHTA W rMrneHbl NON0OCTN PTa NO CpaBHe-
HMIO C KOHCTPYKLUMAMM, N3rOTOB/IEHHBIMU TPAANLMOHHBIM
CNoCcoboM M KepaMMyeCcKrMM KOHCTPYKLIMSIMU Ha OCHOBEe
KobanbTa-xpoma no TexHonornm CAD/CAM [5].

CornacHo P. L. 'BeTaa3e 1 coaBT., LefbHOKepamu-
yeckne pectaBpauMKM [OKA3anin, YTO SABASKOTCS LEHHOW
anbTepHaTMBOW MeTan/iokepamuKke, Tak Kak obnapatoT
NMPeKpacHOW 3CTEeTUKOW, BOCOBMECTMMOCTBIO N XUMUNYe-
CKOW cTabunbHOCTLIO [4]. V13 BCceX kKepammyecknx matepu-
anoB, MPUMEHSIEMbIX B CTOMATOJIOMMKW, HAaNBONbLLNI NHTE-
pec Bbi3bIBa€T KEPAMMKA HA OCHOBE AMOKCNAA LIMPKOHWS,
MOCKOJIbKY MeXaHn4yeckasi MPOYHOCTb 3TOr0 MaTepmana
HaCTO/bKO BbICOKA, YTO NO3BONISET NCMNOJIb30BATb ero A4
N3roTOBJ/IEHNS NPOTSXEHHbIX 3yBOHbIX NpoTe30B [6, 8].

TeM He MeHee, KepaMyKa Ha OCHOBe AMOKCMAA LMp-
KOHWS He naeanbHa [1, 7]. OCHOBHbIM HEAOCTATKOM 3TOr0
MaTepuana sBiSeTcs ero CKAOHHOCTb K Aerpafaumn B pe-
3ynbTaTe CTapeHns Uan ycranoctu.

O6MeH nHdopmauven Co cneumannucTaMmmn nokasan,
YTO MEepenoMbl KapKaCoB LMPKOHNEBLIX KOPOHOK BCTpe-
YalTCA yalle, YeM MOXKHO 6b110 Bbl 0XXMAATb. 3HAYEHNe

NNTEPATYPA

nmeet dopma npenapupoBaHus. dpakTorpadunyeckunii
aHann3 NoKasan TakXKe, YTo caMblM C1labbiM MEeCTOM Lnp-
KOHVEBbIX KOPOHOK SBASETCS NX KepaMuyeckni kpan [ 13].
370 HabnaeHne cornacyetcs c yreepxaeHnem A. Vatali
1 COaBT. O TOM, YTO XOTS B O61NLOBAHHON KOPOHKE Kap-
Kac He COMpWKACcaeTCcs HaMpsSMYy C NMOJIOCTbIO PTa, LMp-
KOHWEBbIV Kpar pecTaBpaLmn HAX0OANTCS B HEMPEpPbIBHOM
KOHTAKTE CO C/IIOHOW M APYrVIMW »KMLKOCTSMWU POTOBOMN
MOMOCTH, UTO MOXKET MHNULMNPOBATL AerpajaLmnio MmaTepu-
ana c nocienywmnm nporpeccnposaHmnemM npouecca [15].

C. Sax v coaBT. OLEeHMBaNN KanHMyeckme n bronoru-
yecKune 0CNIOXKHEHWNS NPpY OpToNeanyecKor peabunmtaumm
NaLMeHTOB HeECbeMHbIMU MOCTOBMAHBIMW NPOTE3aMN 13 3,
4 nnn 5 egnHNL Ha OCHOBE AMOKCMAA LIMPKOHUS, YCTaHOB-
NIEHHbIMM B »XeBaTenbHbIX 06nacTsax 3ybHoro paga. Ha oc-
JIOXKHEHWS], CBA3AHHbIE CO CKOJIOM KEPAaMWKW, LOCTOBEPHO
B/INSNA NPOTSXEHHOCTb 3yH6HOro npoTesa: y NpoTe30B 13
4 1 5 eOnHNLL CKOJbl BCTPEYanuch B 4,9 pasa yalle, yemy
3-elMHNYHbIX pecTaBpaunii [14].

BO3MOXXHOW MNPWMUMHOW CKONOB WM TPELUMH MOXeT
ObITb TaKXe HeCoOTBETCTBME TeMnepaTypHbIX KO3 K-
LUMEHTOB IMHeHOro pacwmnpenmns (TKJ1P) kepammueckoro
MOKPbITUSA ¥ LMPKOHNEBOroO Kapkaca. Ecim B Havane knu-
Hnyeckon cny»6bl TKJTP 0bnnuoBKK 1M KapKaca cornaco-
BaHbl, TO CO BPEMEHEeM MpPOoNCXOANT CTapeHne AMOKCMaa
LMPKOHWS, CBA3aHHOE C ero a3oBbIM NEPEXOLOM M3 Te-
TParoHanbHON B MOHOKANHHYO MoAndMKaumio. 3TOT npo-
Liecc SBNSeTCs OQHUM 13 (DaKTOPOB OC/TOXKHEHWN, CBA3aH-
HbIX C TPELMHaMM 1 ckonamv obanuoskm [12].

Taknm 06pa3oM, HOBbIE 3HAHWNS O LIMPKOHMEBOW Ke-
paMuke, o HaKkTopax BANSIOWMX Ha ee CTapeHne v Npoy-
HOCTb MO3BONAT ONPEAeNVTb HanpaBneHne AaNbHENLWMX
NCCnefoBaHnm C Leblo yCOBEpLUEHCTBOBAHNS 3TOro nep-
CNeKTMBHOro Matepuana.
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rtnh nuunduwuhpdwé Jwulwghinwlwl juunhputp: Ywlg
ninnnrejwdp  uuwnpdGihe  hGnwgnunngggnitllbpp hGnw-
qwjnud JuywuwnBl wyn funuwnnuduwihg Unieh wnwyb) jwju
Uhpwndwup:

DENTAL ZIRCONIUM
Avagyan T.G', Azatyan V.Y.?, Adamyan N.V.?

"'YSMU, Department of Histology
2YSMU, Department of Therapeutic Dentistry

Keywords: tooth histology, zirconium dioxide, prosthesis.

As we know, a tooth consists of soft and hard tissues from
the histological aspect. The hard tissues of a tooth are the
enamel, dentin and cementum, which consist of organic as well
as inorganic components. The soft tissue is known as the pulp.

With age, the hard issues of a tooth, especially the enamel
and dentin, undergo major structural and functional changes;
those changes are irreversible. As a result, from the age of 40-
50 years, the tooth integrity is easily damaged due to various
exogenous factors. If the tooth damage affects more than half
of its structure, the restoration of the latter is only possible
through prosthesis. The following two goals are important for a
dentist and a patient seeking prosthesis. First, obtaining a safe
prosthesis with a maximum external resemblance to a natural
tooth. Second, choosing materials that will serve as long as pos-

sible. One such material is zirconium dioxide (ZrO,).

Due to its high biocompatibility with the human body, zirconi-
um dioxide can be used among patients with various diseases,
such as allergies, diabetes, cardiovascular diseases, etc. In the
last twenty years this material has been widely applied around
the world not only within dental practice but also in other fields
of medicine. Zirconium dioxide is a translucent and highly dura-
ble metal substitute with a natural tooth color.

However, analyses of the experience and articles by lead-
ing specialists allows us to draw the following conclusion. Apart
from the cost of the dental zirconium, there are pending special-
ized issues that have not been studied properly. Future studies
addressing these issues will contribute to the wider application
of this promising material.
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ujutl £ Yhpwndtl 1994-hg) gnyg E wdtl, np wn nh-
Lwdhy thnpuhwpwpbpnigwl Wwywup hwugbgunud E
htug $npdncywpwht hwdwywpgh gnpéuwywl Lpw-
Lwynpywl ynpuwinh: Whuwwntind gpwugwdwwnywultph
L unwlnwpunuGph  wnbnEunduwywl  qupnnud
$npdniywpwiht hwdwluwpgp wagujhu nenughl pw-
nwpwywunigjwl  dlbwynpdwl - wprynctuwdGunnezywl
hunhywuwnph n&p E Yuwuwnwpned [29]:

Swljwgwsd D3 Gupwnpnd E gnpébipe 2 Jw-
Yupnuwy’
<  hwdwwbwnwywl' yeuinpnuwgywséd dwlywpnuy,
€ pnudywlhiwpgbhy hwunwnneywl’ wwywysunpn-

Lwgywéd dwywpnwy:

Cunn wynd, wnwpptpwynd U wqgquwjhl, nwpw-
ownpowlwihu W pnudywluwpgtbhy hwunwwnnggywl
(nEnwypt)  $npdnigwpwiht hwdwywpgbp  [26]:
Ugqgwjht $3-h nwppbpwyhy wnwldbwhwwnyneegndup
yEuinpnuwgdwl Jwywpnwyu E, $ncuyghwtph L wyw-
nwuhuwbwwnynipjwl pwhuncdp [29]:

1. dnpUniywpwiht hwdwlwpgbph uwmbnéndu nL
qupqugntup

d3-Gph unbnédwl  nu qupgquguwl  hwdwp
Gpywp wwphutbp U wuhpwdtun Bnbr WU uludb) E
ntntnh wwnpq gwuytphg, W wwpptp Gpypltph hw-
Jwp Jeluwnyp YwpGh £ wpdwlwgpt] 20-pn nwph
30-50-wywt  pywywlutphg: $3-Gpp ububp GU Yyp-
pwndt, wu Gpyputpnud, npnup wydwéd pnidwywu
unnwunwpwnubputp B nlukgt, huy Pnpdniywpuwyhu
gwuytpu p hwwn B BYE pd2ywywl wwwhnywagpw-
ywlu hwdwywngbph Uepnpdwlp gnigwhtn [6]:

Uplduiywl Gypnwwynd  d3-h uEpnpdwu
wuwwnuncpyniup uyudtp £ 20-pn nwph 30-wywl pyw-
ywultphg Spwuuhuwynud, Gpp wyn Gpupp pd2ywywt W
nGnwgnpéwlywl JwulwgbwnuGph ynndhg dwydt) Gu
Gnpyph nEnwagnpéwywu nLyuwynud wniw W pdyuywu
wnpwywnhywnd  wnwdt] huwywnuh nbntph  gwuytpp:
D3-h uEpnpdwl bwywwnwyu £ BnEp nentnph Lpwlwydwl
gnpéplpwgh hwdwlwpgnedp W plwyshiejwup ntntpny
wwwhnytpe hwdwywnpgh uwwnwpGuwagnpdnudp: I6nw-
qund” dpwtuhwjnd ywpunwnhp pd2julywl wwwhn-
Jwagpnipjwt hwdwywpg Ubpnutineg htwn, nbntph
hwdwwwwnwupuwl gwuytpptu tnpdtg wywpunnuwywl
Ywpqwuhéwy, pwuh np wyn gwuytph nntph ynw Yuw-
wnwpynn dwhuubpp wEwnp £ thnpjuhwwninigtp wwwhn-




Jwgpwywl puytpnieyniup: WWuon dpwluhwynud d3-p
uGpywjwgywé £ nbntph gwuyny, npu wpgbnd £ npn-
2wyh ungninghwutpnwl gwuyhg nnipu wjl ntntp Yyh-
pwntn: Swuynwd UEpyuwjwgywéd U Lwl nentph huw-
pwdnp Ynnuuwyh wagnbgnienllutpp:  dSpwuupwynid
(Lwl Pprwhwnd W Uguinphwned) $3-h Yhpwnnedp
wwnuwnhp £ [6, 46, 87]:

Pphrnwlwywl  wqgwht  $npdnywpwiht hw-
dwlwpgh uwntbnénudp Lu uyuytp E 20-pn nwph 30-
wlywl pJwywultphl: 1939R. wnnnewwwhnipjwl
Lwhiwpwph hpwdwuny Lpwuwyytp £ hwldluwdnnny
ghuynpwywl  $npdnywph wydwl  hwdwnp  [56]:
huy Gpypnpn hwdwfuwphwht Wwwntpwaquhg hGunn
fwgwynpwywl nGnwgnpéwywl puyGpnienlul nL
Fphunwlwlywl pdywywl wunghwghwl wnwownyty
GU nno wnnnowwwhniwl nippuinud Qwpnllwybg
Pnpdniywnh hpwwwpwynwdp hElnwgw Yhpwndwl hw-
dwp: Unwoehlu wynwhuh $npdniyjwpp ugdyt £ 1949p.
Uté Fphuwlhwh  wrennpuwwhnigwl  wqquyhu
Swnwjnipjwl hhduwnpnwhg hGwn: 20-pn nwph 70-
wlwl pdwywlltphtu nyu Bu wntubp npdniywpuyhl
wnbntYwaptpp, uwywju pREph wmbnGUwwynieynlu Bl
wuwpnuwyb:  Fphunwltwywl  pudwywséd wqgquyhu
$npdnywpp hpwwwpwyydt £ 1981p. W Uhlyle wydd
nlubgb) £ pnpe 60 hpwunwpwynod: UwulwgbunuGph
ywpéhpnd wu  pnpdniywpp  (wywgnyluubphg  Jeyu
E, npp hhdp £ nwpat] Gypnuwywl wj Gpyputph
dnpdniywputph hwdwp [23, 56]:

QGpdwuhwnud H3-h unbndédwl  wnwohl
ulygpniupltbpp ulubp U alwynpdtp 20-pn nwph 60-
wywl pdwywultph Jepenwd: Uwntbnéytp U nbntph
gwuytp, npnup wnwowpyyty U Yhpwnb npnwyp
ungninghwttpnud: Swuytph ugup hwdwawjutgywé
Ep pdolwiwt  wwwhndwgpnipjwdp  qpwnynn
puyGpnieynilltph htwn: Swuytph hhdwu Yypw 2002p.
QGpdwlwih  pdhpyuGph  Jpniywl  ynnuhg  Gpypnud
wuwpunuwwtu UEpnpdLL E $3-p [23, 88]:

UUL-nd npdniywpubpp uyhgp Gu wnbp 1940-
wlywl pJwywultphu  npwtu  ghudnpwywncywl
hwdwp  Buwydwé nbntph wwnpq gnigwyutp, huy
wunpelu yhpwndtp G 1950-wywl  pywywlltppl,
Gpp  WdGphlywl  nGnwgnpéwywu  Jhnueyntup  hp-
Jwlnwungubph nGnwwutph gnpénilbnieywl hwdwp
dwyt| Eujuwqwagnyl unnwunwnpu, npp $3-h UEpnpdwu
Jncpophliwy Yng Ep [53]:

UUl-nwd, npuntn wnnnowwwhniywl  hwdw-
wpgp 2w B hwndwdwynpywd,  hwdwwbunw-
quwtu $3 dwywéd sk Yuwnbn jwl wbuwlywu W
dwulwynp pdjuwywl  wwwhnjwgpwywl  Jéwpnyh
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hwdwywnpgtbp, uydwéd Bu nbnuyhb (Ynpwnpwunp)
$npUniywpwiht gwuytp, npnup oguwgnpéynid Gu
npnwyh Yuwguwytpwnipynilubph Uepunwd” Jwulwynn
pnidywlpiwpgbihy  hwuwnwwnneenllubpnud,  wwwhn-
Jwagpwyuwl puytpnpynitutpnud: UWUEphYwl pdjuiywl
wunghwghwl 1994-hu pnnwpyt| £ nentph $npdnLyjw-
pwhtu gwuytph wuwunuwywlu nwnGgnyg, npp Jh
pwlh wluqwd pwpdwgdt) £ [51]: LEpYwynwdu UUL-
nd d3-U nhurnwpyynwd £ npwybu wnnnowwwhniywl
YwqUwytpwdwl Ywplnp gnpdhpe, npu wugb| E Gpywn
Gwlwwwnh nbntph wwpq gwuyhg uhusle ntntph yh-
pwnJwl hwdwwwnphwy hwdwywnpg, npp pd2juywl
oqguntpyntl gnigwptpGihu Gpupuwynpnud £ wywnwa,
wlyunwlg W swhuu-wprynctuwdGwn Yhpwnnd [52, 771
Ywlwnwl nltup hp pwbwhb wrnnewwwhnipjwl
hwdwywngp (pwnwpwghttph  niuhdGpuwg  pdyw-
ywt  wwwhnjwgpnipjwdp):  3nipwpwlynp Uw-
hwuqg npn2nd £ pniddwl wpdtep W uynwd nGntph
gwuytn:  Unwohlt  wlgwu  nGnwwununbuwghuw-
ywu  JGpppdnignilp (Swhuu-wprynctbwygGunngeywiu
dGnineénipgniup) wuglwgyt) £ Ounnwphn Lwhwugnd
pd2juyw wwwhnjwgpwywu dwnwjnLpjwl
ynnuhg dJdwnynn ntnGph gwuylu puwnpGne hwdwn:
Uduunnpwhwynd wu wydwéd E pdoyuywl wwwhn-
Jugpnipjwl weunwlywl hwdwywpg, npntn ntntpu
puunnptihu  Juuwpynd £ pEnwwnunbuwghunwywl
dGninLénipynil [6, 23, 46, 54, 58]:
NY-nud D3-h Bwynwdp uyuyt) £ 2000-h: Uwyytg
L hpwwwpwyytl £ «¥EnEph oginwgnpédwl nuiLwyhu
nntgnygp  (dnpdniywpuwyht - hwdwlwnpg)»,  npp
uGpyuwynudu gnpénud £ 3 dwywpnwynd waguwyhl,
nwpwoupppwlwiht W wnGnwyhu [45, 46]: Swpw-
owonpowlwht Jwywpnwyny H3-U UEpYuwywgywd £
MnLuwunwuh  nuwUwihtu  unipynuGph - $npdnyjw-
pwjhu  hwudbwdnnndutpny, npnug wnole  npJwé
huunhputpu GU°
© N unpEynubph twpwéend  Snpdniywnputph
abwynpnudp W hwunwwndwl  hwdwp  uBpyw-
Juagutp,
< npuniywph wywwnpwé Yhpwndwl huynedp,
€ nbntpp $npdniywpnud LEpwnGne Ywd pugwntinc
Lwwuwnwyny Jwubwgbwnubph hGwn pllwnpynudp,
€ nbntph quwhwwindu pun wpyntuwdGunncejw,
wlyunwlgnipjwl W Jwwnstihnipywl,
< Pnpdniywph W wyl pwglnn  wnbnGhwnduywl
Wnipetph hpwwwpwynedp:
SGnwjht Jwywpnwyny hptug gnpéniLubnieniul
GU hpwywluwgunwd pdywywl hwuwnwinniynlultph
PnpdnLywpuwiht hwuduwdnnnyutpp, npnug hhduwywu
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Unjniuwy 1.
Dnndncywinuypl hwdwlwngh gnpéwnenpubnp.

QnpéwnnypRutp dnpunrjjwpwyht hwdwlwpg

Uwyt) W npn2t6p tnwipwéywd hhdwunneynltulbGph wpryntuwybun nEnwpnidnigjuwl
Fdyuywl .

JdGpennutnpp:

Uhongwnnidutp aGnuwpyt ntntph 6haun yhpwndwl huynedu wwwhndGine W upuwiuGpp
‘renughtnwyuwl yuwuputne nL yGpwgubine biywwnwyny:
Unghwjwywu Gpwhuwynpt hpqwunubph npwlyw| pncddwt wuywhnynedp:
SunGuwywu YhpwnE yihupynptlu L tnuinbuwwtu wnwyt] wpryntbwydbun ne wuywnwug nGntn:
I e UwwhnyE nEntph Jwuhb wwywgnignnuyuwl pd2yniejwl ypw hhdudwé opjtlyunnhy inkbnt-

l yuwuwnynrpyntt wnnnewwwhniejwl ninpup Jwulwgbunutnh 2pgwuncd:

wwnpunwynpnipynlulbpu GU°

€ hphjwunutpht  pdlwlwl  ogunipjwl  npwyp
ok,
® npw  Jwuwpbuwgnpsdwll  nupnwé  Uhen-

gwnnidubp wytp W yuunwptp, wn pynwd pdjw-

wl hwunwwnniywl  $npdniywpwht gwuyp

duwytn, huewtu bwle nEnEph nwghnuw Yhpwndwl
hwpgny pd2ywywl wudbwlywaguh npwywynpnudp

huyG|p [26]:

dnpunLywputpp hhjwunwungutpp Uhpwnb|
GU  uluwé 1940-hg:  1960-wywl EYwywlltphu
wpniwyytp B hpqwunwunguwyhlu  $npdniywphp
hwjGgwywpgh dwynwu no UGpnunwdp: Uwyytp Bu
$npdnywphg nbntp puwnpGine Ywpgtp: 1980-wywl
pdwywlltpht  hpwwnwpwydbght  $npdncywpubph
yhuhywywu W nunbuwywl Lwlwynigjwl Jdwuhl
anetn, npu £ Lywuwntg Pnpdnyjwputph hwlpwawuwsy
nwnUwinLu [66, 78]:

Wuwhuny, yepehu 8 tnwulwdjwyutph pupwgenid
$npdniywpltpp nbntiph wwnq guultphg YGnpwodsy
EU pwqUwynnUwuh hwdwywpgbph™ d3-Gph, npnup
wwwhnyt U nEntph wluduwlug, wpryntbwdbn W
owhuu-wprynctbwyBwn yhpwnnedp:

2. dnpdnrywpwjhu hwdwlywpgh gnpéwnnyputpp

D3-h hhduwywlu gnpéwnnyputpu U™ pd2jwywl,
nEnwghwnwywl, unghwjwywl, nunbuwlwl W ntnt-
Juwdwywu (wn.1)[11, 30]:

3. dnpuniywpwjht wmentYwghp

D3-U hUwpwynpnipeynil £ wnwihu Yhpwntbin pdjw-
Jwu ogunipywl npwyh pwpapwgdwl Gpyne hhduw-
Jwl UJthuwuhquubp® pdolwywl  dwnwynienulbph
unwunwpuwynpnud W gnpédlwywl  pdyniywl
dto  wwuwgnygubph ulgpniuplbph  wdBlopw  Yh-
pwnnwd: $3-h  hhduwywl wwppGpu BU pnuddwil
utnwunwpuutpu nL dnpdnLywpuwht tinknBywantpp:
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Uhuuinnpnadwt W pnddwt unnwunwpup hwdww G-
nwywl thwunwpenene £ npp wydnd £ hwdwww-
wnwufuwl  JwulwgbwnuGph ynnuhg W UGpwnnud E
ynuyptwn hpqwunnyejwl whuinnnpndwl W pnuddwl dw-
Jwlwlwyhg Utennutnp: buy Epypnpn thwuwnwpnunep’
$npdnLywpuwihu nGnGYwahpp (aGnuwnyp),
uygpnitupnpBl  wwppGpynud B Jhlsle wydd  ntntph
dwuphUu hwywnuh wy inbntywagptphg: Wuwntkn nbntph
dwuhU $npdnrywpuwiht hnnjwdutpp fudpwynpdwé Bu
ny L nGntph phuhwnbnwpwlwywl nwuwywpgdwdp,
wyl uGpyuwywgywéd GBu  ynuypbn  whunnwpwlwywl
pwadhuutpny [47]:
DdnpdnLywpuwyhu wntntYwaph dwynwdp
$npunywpubph uGpnpdwl wplenp thng £ nepnjuié
npnwyh  Jwulwghunwgdwdp  pdhpyuGpplu,  nb-
nwagnpéwywu W pdjwywl whuwwnnnubphl, npnup
uywuwpynud U Jwulwghunwgywéd  pdojuywl
yEuwnpnuutpp Ywd gpwnynid U npnwyh Ywpgh hp-
Jwunutph nEnnpwjpwiht wwywhnydwl juguwytpusw-
ywu-dwpptpehuguwhl  fuunhpubpny:  Snpunwywpuwhu
wntnGywaghpp wtwnpe £ UGpwnh wpryntbwydtGun nbnkph
dwuptu wnbntlwwynientup (hwpyh wrlbiny npwug
thnpdwghnwywl quwhwwndwl wnywiutpp W Gpyph
nGnwagnpéwywlu  nyuynd  weywynyeniup),  wn
nGnEph hndwuhutpp, nEnwpwlwywl puniewaptnp,
wyl nbntph hGwn punnludwl  wpryndupuGpu N Lw-
huwqggnwgnuduGpp [11, 30]:
StnGywgpnud B UGpwnynd  Jhwyt wjl
ntntpp, npnup  hwdwwwwnwupuwunwtd U hEnlyw)
ulygpniLupubppu’
€ hbwmwgnuinieniuutph wpryntupnd hwutnwndwé
wnryntbwdBunneeyntt W wudunwlgnigyni,
€ ntnh hwuwuthnipynt® nEnwagnpéwyw nLywynd
wnyuwyniejnLl,

€ wwhwlywpyh wnyuwyniggnt (npnpynwd £ punn hp-
Juwlnuwgntpjwl thnthnfuntywl W iy jw| whiuinwpuw-
Lwlywl nGuwyh nwpwéywéntpwl ndjwutph),




® pnuddwl ulnwlunwpuubpnd
nLntgnygutpnwd) nEnh wnywjnipyndu,

€ wnlnbuwywl bywunwlywhwpdwpniggniu (npnaynwd
E ntnh Yphpwndwl Swhiu-wpryntbwyGunncejwl

(Uthtuhyulyuwit

nEnwuwnlwntuwghnwywu JdGpnuoncpywil
wnrynLlupubph guwhwwndwdp):
Cun  wnd”  dnpUniywpwht wnbntywgpnud

pungnydwé ntntpp Yhpwnndu wwwhnynwd E ynuyptun
hhwunniejwl  wpryntbwyGun,  wldunwlg, Jwwnskih
L Lwwuwywhwpdwnp nGnwpnwdnwdp,  pwlh  np
Pnpdnywpuwht nbnEYwghpp  vwhdwuwthwynwd £
gnpdlwywu pdaynipjwl UGp Yhpwnynn ntntph pyw-
pwlwyp wju nentpnd, npnup puunpdwé U wwwgnign-
nwywu pd2ynipejwl uygpniuputnny [47]:

4. dnpdnryjwpubph wmbuwyutkpp

Unnnowwwhwywl 2w Juquwytpwnieniultn
Uhpwnnd U Swpdwghwih «pwgdwhwpy» (pwquudw-
Ywpnwy) nhquylp: Iwpyp gnyg £ twihu wnnnewwjw-
hwywl épwagph wwwhnyuwl Jdwlwpnwyp: WUnwdb]
Swhuu-wpnynilwybwnn nbnGpp (hwéwhe® gBubphyutpp)
unynpwpwp Lpwlwydnud B wnwytb] LUwhupuwnpth
hwpytpnud L wdtbwpehy dwhuuwwnwpu Bu: 2hy dwhuu-
wpryntuwdGwnutpp undnpwpwp Lywuwyynd BU phy
UwhupUuwnpGh hwpyGpnwd W wn dwhuuwwnwp: Undn-
pwpwp, bwhupuwnptGih hwpyGpp Yynednd U dnpdniw-
nwiht, huy ny LwhupuwnpGhubpp® ny $npuniywpuhl:
GnpGJU ny dnpUnLywpwiht nbnbpp hwpytpnud s6U Lyw-
Lwyyned W sEU UGpwnyned npuncywnned [50]:

Swpptpwynwd Bu $npuniyjwph «pwg» W «thwy»
nGuwyltp:  MwundwywunpEl  «pwg»  dnpdnywpp
wylwpynwd Ep, np gwuyu pungpyned £ wjl pninp nknGpp,
npnup Lwpupuwnpnwd Ep nGn nnwpu gpnn pdhayp: buy
«thwy» $npuncywpp yspelwywl gwuyu Ep (sywjpu ny
Pnpdnywpuwyht nEntpp), npu wpwnwgnind Ep wnwidtp
Lywunwywhwpdwp  nbnGp punpGipe Lywunwyny
pdhoyutph, nGnwgbwnuGph LW wennewwwhnLjwl
ninpunh wy Jwulwgbnubph wwppGpwpwn husnn Yhup-
Juwywl nwuwnnnygnillGpp: Swun nbnwgbunuGp nw-
nwpt] GU Yhpwnt] «pwg» W «hwly» nwppGpwyncdp,
pwlh np wydd 2w phy $npuncywputbp U hpwywuncd
«pwg» [66]:

dnpdncywpwiht pwgwnnwdubp. nenh pwgwnnidp
dnpdnywphg Ywpnn £ wagntl nnp (puwpwludwu W
hwuwluGhnygywt  Jpw: Wujwhe wennowwwhnipjwl
hwdwywpgh wpgwdnpnwdubphg® $3-U wewnp E Ub-
pwnh pwgwndwl gnpéplupwgp, npu wwwhnynwd £
pdhoyuGphu W hhjwunuGphu ntntph dwdwuwyhu hw-
uwUGhnieyniup, npnuge s6U UEpwnynid $npuncywpned,
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uwlywyl pd2ywywl nGuwuynuhg Lywwnwlywhwpdwp
E npwug Yhpwnnidp hhqwunh pnidoguniejwl hwdwp:
Ldwl gnpéplpwgh hhduwywl uygpniupl wjlu E, np
hhdwunh jncpwhwwnnly ywphputpp s6U Ywpnn pwyw-
pwpytl dhwju $npuniywpwiht nbntph - Yhpwndwdp:
dnpuniywpwipt pwgwndwl  gnpéplpwgp  wbunp
E wmbnEywwndnignit tnw ny pnpdniywpuwyhl ntntp
UGpwntinL Jwupl, npp huwpwynpnipgynit Yuw nb-
nwpndwywl Yyndhinbht guwhwwnbBine wynwhuph Yyp-
pwnJwl JhuinndutGpp [77]:

Gupwdnpdniywnputp. wwdwlwdnpywéd  wbunw-
wl Ywpgwynpdwdp® Gupwdnpdnywputpp jwpnn
GU wyyt, npwytugh nEnwiht guuytp wpwdwnpytu
wjlwhuh ny pd2ywywl Jwnwywpwputph juwd hwwnny
hhdwunutph Bupwpwaquniejwlp, hugwhuhp GU, onh-
lwy, pdyuwywl wwwhnwgpnipywl dpwaptph hp-
Juwunubpp [771:

5. Ynwpnidwlwl Yndhwnbk

Unnnowwwhnigjwt  hwdwywpgp  wbwp  E
dwyh, odwunwyh W phpwywlwgluh npdniywpuyhl
Jwnwdwpdwl gnpéplpwgp:  $3-h  Juwnwldwpdwl
npnonudutpp wBwpe £ (huGl hhdudwé  Yyihupywyw,
pwpnwywl, ppwywywl, unghwjwywl, thhihunthw-
Jjuwywu, Wwuph npwyh, wuunwugnipwl thwuwnwgh
nyjwiutph W wnunGuwywu gnpénultph Ypw, npnup
wuwwhnynd 6U hpdwunh owwnhdw| pnidoguntnclp:
Qnpéplpwgn  wtwnp £ Utpwnh  pdhayutph,  nt-
nwgtwnutph W wy hwdwwywwnwuuwl  wnnnow-
wwhwywl Jwulwgbwnutph wywnhy W wudhpwywl
utpgpwydywoéncpniup: Wu thwunbph Jypw  hhdudwé
gnpéplpwgp swbwp E hpdudwéd [huh pwgwnwuwtu
wnuwntGuwywl gnpénuuGph Jpw: d3-p wtwp £ [hup
unnwlnwpunwynpywé wnnnewwwhnejwlu (U[v])
utpgnwyywd  pwnuwnphgutph dhel, npp Yuwwuwnh
hhwunutph  pnudoqunipywt wpryndupubph L
wlyunwlgnipjwl pwpbuwydwlp [68]:

UprynctbwdGwnngejwt hwdwp nGnGph Yhpwndwl
ywpgtpnud wGwnpe £ UGpgpwyddwéd |hubl wuhwunubn,
npnue Jwulwygnd GU nGnwpniddwl gnpéplupwghl:
Wnwhuh  hwdwawjunyggwu U hwutnud wWwwnwé
uwauwytpwlwséd W Ubpyuwywgywé nbnwpnidwywlu
ynuhwinth (pharmacy and therapeutics (P&T)) jwu hw-
Jwndtip dwnpduh Uhengny nkntph Yhpwndwl Yupgbph
Ruydwdp W GpuphuwdnpBind, np wyn Ywpgbpp
hwuunwunydwé Bu pd2ywywl jugquwybpyywsd wldlw-
Jwquh UYnnuhg: Wuhupl' ntnwpndwywl yndhwtl
wwunwupiwluwwne £ $3-h  junwdwpdwl  hwdwp:
Swéwh nGnwpnidwywl yndhnGhtu ynsynwd £ Lwle
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Pnpdnywpwiht yndhint [52]: Fwgh npwuhg, U3Y-U
fupwhunund £ jnpupwilynep pncdywitifuwingbihy
hwuwnwwnniejwl UGpuntd  nEnwpnwdwywl  Yyndhinth
untbnénudp” nyw)] hwunwwnnipjwu  npdnejwpuwihl
gwuyh hwdwnp nbntpu puwnpGne L nEnwpwnwpw-
wuncpynit npnpGinL bywwnwyny [63, 73]: Yenwpnidw-
ywu YyndpwntBl Jwgudnd E gnpénn pdhpyutphg, nb-
nwgtwnutphg, pnidpnyptiphg, nGlwywputphg, npwyh
pwnGuwydwu gény Ywnwywphsubphg W wnnnowuwjw-
hwywl wj Jwulwgbwnubphg W whuwwnwyhgubphg,
npnup Jwulwygnuwd GU nGnwpniddwl gnpdplpwghlu
[777:

Wuwhuny, nEnwpnidwywl ynuhwnth
hwdpunhwuntp  Lwywwwyubpu  BU - HnpUncywpuwyhl
wngtph Bwynidp, hwnnpnwygnidl nL Ypenepnilp W
dnpUncywpwyht yunwywnpnudp (UsLuGoUutUep):

AEnwpnidwywl Yndhintl wewnp £
¢ duyh nbntph L Upwlg hwpwyhg wypwupltph

quwhwwndwl, punpnyeywl, whunnpn2hy NL pnLdw-

uwl Uywwwyutpny Yyppwndwl W nhwnwpydwl

Ywngbnp,
€ hwunwwnh wu 6pwgpbpu nu pupwgwywngkpp,

npnup wwwhnynwd GU wuyunwlg W wpryntbwyGun

nGnwpnudnudp W wowlygnd npwlug  hpwyw-

Lwguwlp,
€ hp wlnwuJutph ogunipywdp Wwyh, depwuwh W

wlpunhwwn pwpdwgth &pwgptpu N pUupwgw-

Ywnatnp,
€ Jwulwygh nbntph gunwdutph, Lywlwynwduknh, nt-

nuswithdwl, Jupswywl, nhinwpynwdutph W nbntbpp

yhpwndwdp Wwydwluwdnpywé pwptuddwu vhon-
gwnnudutphu,

€ hnpnnph pdjujwl hwunwwnnpjwlp, npw nG-
nuwuluwjht  unnpwpwdwudwup UGpnut, nbntGpp
pwfudwl  wprynitbwdGun - dpwgnptp no huydwl
pupwgwywpgtp W wuhpwdtwnnipywl nGwpnd
inGhuuninghwywl wnwewynp thnpatp,

€ Uwhuwaknuh, nupnnpnh W JGpwuwh $npdnuyw-
nwjhtu npnnudutph wupunhwun nhnwpyuwl wpn-

Jjniupltpp W npwlg quwhwwndwl wpryntupubpp’

n&ntnh Yhpwnnidu owuinhdwwgltint bywunwyny,
€ hwdwwwwnwupuwl  gnpénnnieynlllbp hpww-

Lwguh wrnnewwwhwywl hwuwnwwnnipyntuuGpned

n&ntph Ynnulwyh wantgnipjntlutpp W pdguywt

ufuwiuGpp wupuGng, nhnwpyGine W quwhwunGine

Lwywuwnwyny, wyn gnpénnnipejntlltphg unnwgywé

wnjuiukpp wnwpwoéh hwJwwwwnwupuwl

pnidwldbwywaquh 2powunud nbnGwnywywl W

Yppwywl Lwywwwyutpny W wlhpwdbuniejwl
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nGwpnd  wpwdwnph  Lwle  nGnGph
Ywpgqwdnpnn Jurnygutpht,

€ uwntbndh L wwuwynph nentph Yhpwndwdp wwjdw-
bwynpwsé  Yppwlwl  Spwgntp  hhywunutph
pniddwdp gpwnynn wiuwwnwlwauh hwdwn [52,
67]:

ninpup

Yenwpnidwywl ynuhwntl wwinwupuw-
Lwwndngintu £ ypnd hp hhdwunuGph W pp
Jugquwytpwnrpjwlu hwunbu, nn $npdnLyw-

pwjhu  npnanudlbp uwjwgubhu  hwywnuwptpdsl W
(nbytl  pwhBph  pwpudwl  puunhputpp:  Yndhwnth
Jwquh Jwulwgbunutpp wbwp £ pwgwhwjnbl nb-
nwpuwnpnnutph, nGntph dwwnwlwpwpuGph hGwn $p-
Lwluwywl hwpwpbpnegniltpp W wnliinpwhu wyg
hGwnwepennienclltpp [57]:

$3-nid pnipp nEntph - Yhpwndwu - Ywpgbpp,
wllywpe Upwlg 6wgnwlhg, wtwp E nGnwpnidw-
ywu yndhwnth Yynnuhg yGpwlwydtl L JwdtGpwgytl:
bwpgbph  JGpwlwjdwl  gnpépupwgnd  Ywpnn  Gu
UEpgpwyyt] nEnwpnidwywtu Yndhwinbh thnpdwghunw-
ywu hudptpp, npnup wtwp £ |huGl nGnwpnidwywl
yndpwnth funphpnwuwnnt, huy Upwlg Ywagunud wbuwpe E
pugpydEu inwp ninpunned dwliwsywé thnpdwgbunutpp:
Aenwpnudwywl  yndhnbl wpnn E nuBbw] Lwl
GupwynUuhinEUEp hwwnnly pnidwywl nnpunuGph hw-
dwp (ophlwy’ hwywdwUptwht nbntph, pwngytnh
pniddwl, nEnGph pwgwuwywl wagnbgniejwl) [77]:

6. H6ntph quwhwwndu nL puwnpnieynitup $npdncywp
UGpwntnL hwdwnp

Ddnpdnywpwyht - gwuytpnd ntnGpp UGpwnGnL
hwdwp ntntph guwhwuwndb nL punpniynlul hpwyw-
Lwgunwd E nEnwpnidwywt Yndhwntl, npp Lwhultwnw
wbwp E puwnph nEntph nwuwywpgdwl hwdwywpg:
Unwdt, Lywunwywhwpdwp bW wpnhwywlu B URL
(wuwwnndhwlwl-pnidwywu-phuhwywt’
Therapeutic Chemical-ATC) nuwuwlwpgdwl hwdw-
Uwnpgh Uhpwrenudp, punn nph nGntpp fudptpnud nw-
uwlwpgynd EBU  hhug wwpptp  Jdwywpnwyutpnyg
(hpJuwywl wuwwnndhwywl funwdp, hhduwywl pnidw-
ywu punwdp, nGnwpwlwywl Gupwhunwdp, phuhwywl
GupwhunLdp, phuhwywl Unie) [80]:

DdnpdnLywn UGpwntnL hwdwp ntntnh
punnpnieyntl Jwuwwpthu nEnwpnidwywl  yndhuntu
wEwpe Ehwdwpeh hEnlyw) tnEnGYwwnyniyncup.
€ Syjwiutn hhdwunwgnipjwl juwrnigywsépeh dwuh.

hhjwunwungwjhtu $npdnywpp wbwnp £ hwdw-

wwuwnwupiwuph  uywuwpyynn  hhdwunutph  hp-

Juwunwgnipjwl Jwnnigdwéphl: Cunnitubih £ wjl

Anatomical




$npdnywpuwht gwuyp, npu wwwhnynwd £ hp-
Jwunutph 90-95%-h nGnwpnLdniup:

€ Awjwuwnh  wnduwitp  nbntph Yihuhluywl
wnpryntuwdGwnniejwl nL wuywnwugnieywl Jwupl:
€ Lwhunpn twnhubph pupwgenLd

pnLdhwunwwnnigjwl Ynnuhg qudwéd W Yphpwndwé

ntntnph gwulp, npp wbwe E UtGpyuywglh  hp-

Jwlunwungwjht nGnwwntup, gwuywh E Udw-

qugnylup Uty wwpdw Yupdwépny® utgnuwihl

thnthnfunieynlltbpnd Wwyywuwdnpywé™  winw-

Juwnywé indywutphg funcuwhgine hwdwnp [26]:

Wu Lwhiwwwunpwunwywl - whuwwnwlpubphg
hGnn  nEnwpnudwywl  YyndhnBl  pllwpyGe L
wprynluplbpp guwhwwGne hwdwp wbGwne £ hpw-
ywlwgluh hwdwywpqywé, thwuwntbph ypw hhdudwé
gnpéplewg:  nGpp  $npdniywpnd UEpwnEINL
wd UGpwnnudp pwguwnGine hwdwp Jwpnn B L
wbinp £ wlgywgytl  nEnwunlntuwghnwywl
Jepnudniniulitn” pninp dwhuubpp W wprynlupubpp
guwhwuwnEnt bywwnwyny [36, 41, 60, 77]: Yenwuwnlwnt-
uwghnwywtu depnwdnigywt hwdwp Yppwndnd  Gu
hGunlyw) UGennutpp.

1. «Swjuubph UWjuquagnylwgnid» ytpinLdnLpynLl
(cost-minimization  analysis-CMA). UhpwnUnwd E
unylt  Yhupywywl  wprynibwydGuninudp  pnuddwil
2 Jwu wdth JdGennutpp hwdbdwwnGine hwdwn: Wu
nGwpend Ywplenp £ hwyh wnlbp nGnwpnidnipyul
L npwl wnpUpbp wj Swhuutpp: Undnpwpwn wju
dGennp Yhpwnynwd E Unylu nEnh Yhpwndwl ni nGnw-
swithdwl nwppbp upuEdwutph wpnynibwdBunneeyndup
hwuGdwwnGnt  hwdwp, plswytbu  Lwl  pnuddwl
wypunpwlupwiht upuEdwuGph hGn wyuhwjnn Ldwl
wprynctupubph nGwened:

2. «Swhuu-wpnynibwybwnnipynit» ytpinwdnLpynLl
(cost-effectiveness  analysis-CEA). Uhpwnynwd E
tnwppbp wpryniuwdGunnegpywdp 2 W wyth pnudnwdubph
qguwjhu  wpdtGeutpp  hwdbdwwnGne  hwdwp:  Wu
Unuintguwl Encpynilt wy £, np htwpwdnp £ gnyg nwy,
RE nppwl phy (uuU nppwl ww) whwnp £ Uhgngltin
owhuudEU npmwyp Yihupywywl wpnyntuph hwulbino
hwdwp wyth pwuy, pwg wdth wudunwug jud wydtih
wpryntuwdGnn - wypuinpwuph h6n hwdGdwwnGhu:
LEpywynudu shwl whuuwghU unwtnwnpunutbp npwyw
wprynluplbph hwdwp, wuncwdBuwjupy, wnunBubing
wytlh gwén npwyh wypunpwueubn wnwewnyGp ny
huGlwJhwn E: Swnpy £ UG, np nEnh wpdtep sh npnand
npw  wnunbuwywl JwwsGhnieniup, wyp nywp nb-
nwpncddwl  (Ynipuh)  wpdbpu £ npnphsp: Swihuu-
wpryntbwydGuninewt - JGpinudnuggnluip oguiwiyuip
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JGpindwywl Jdnuinbgnud E, uwyuwy ny hwbdwhu £ Yyp-
pwrynd pnpdnywpwhb npnpnedutp uywgubine hw-
dJwp hwdnghy thwuwntph ywd ndyuutph hwypwpdwl
pPWNRNLRWU wywwnbwnny:

3. «OSuwhuu-ogunwlwpnrpyntt»  YGpnLdnpynLl
(cost-utility analysis-CUA). Uhpwnnd EU pniddwl
wnpdtep L npw ogunwlwpnipjwl hwpwptpnieniup
npn2GINL hwdwp, npu wpunwgninud £ hhdwunutph (Upw
hwpwquwuwutph) Jwd pdhoyutph ynndhg pniddwl
JdGpennutph puwnpnipyniup hphjwunnyewl  huwpwynp
Gleh nGwpnu:

Unnnowwwhnipjwl hwdwlywnpgnid n&nGph
wprynctbwydtGun Uhpwnndu wdtlwwnpnhwywu
huunhputphg Jtyu E Wn nbwend wnwyb wywpg W
wntnEywwndwywl JGenn £ ABCVEN JGpinwbnigncup,
npp  htwpwynpnieyntt £ wiwhu,  hwdGdwnwpwn
phy owlptp gnpéwnptny, qUwhwwGine pdolyw-
wl Ywaglwytpwniejwl nbnwpnddwl W nGnwhu
wuwwhnydwl npwyp [15, 20, 42]:

ABC/VEN dJGpnwdnipyniup nbnwiht wwwhnydw
npwdwywl  Jhongubph  oguwgnpédwl
wprynibwdGunnugjwl guwhwwndwlu  JGennu £, npp
nGntph  Yppwndwl  hwdwpfuwphwht  wpwywnp-
uynuw dwlwedtb] £ wpryniuwdtnn W WU3Y-h Ynnuhg
fupwhuncuyned £ hwdwunwpwé ogquwgnpdtine hwdwp
[16, 32]: ABC/VEN dtpudnieniup nne  wpuwphnd
uyubp £ Yppwnyty 1981-hg: Cwwn GpypuGpnud  wjl
Gpuphuwdnpnwd £ nEnwht wwywhnydwl Jpw wb-
wnwlwl 6whuubph JGpnLéniywl pwywpuwn
opGywnhynpyntl W ogunwd £ Swhuubpp  hwugltnu
ujwquwagnyup, no JGpwgUGine ntnGph nL hwpwyhg
wuwpwlputph qunudutph gnpépupwgnd h hwywn GUwod
rEpnLenlUUEND: 3-h UEpnpUwl gnpéplpwgp gnpdlw-
ywunptl wuhuwp E hpwywlwgulb] wnwug ABC/VEN
JGpnuoéngywit hpwwuwgdwl:

ABC dtpnwdnieniup (Mwpbuninh  Jepinéngynly’
punn MwpbGwnh uygpntuph)  nEnwiht wwwhnydwl
6whuutph quwhwwndwl JGenn E, npp htwpwdnpniencu
E wwhu npnpGine dwhuubph  wnwdtb, pwlywnpdte
nLnnnLpynLllGpp nbntGpp 3 nwuh wpgbine dhongny
wuwydwluwynpdwé npnpwyh  dwdwlwywhwnydwéned
npwug uywndwu swywutpny (nEnh Uhwdnph wpdtep
pwquwuwwwnytbing uywnwéd thwetrlUtph rUnY): Hw-
uwywpgniut hpwywluwgynwd EhEnlyw Yepwy®
< Ywpa A. nbntp, npnug Jpw uwwndnud £ nbnn-

nwjpwjhu pjnLeth hhduwywu dwup (80%),
€ Jwpg B. dhghU fudph nkntn, npnlg Ynw dwhuutpp

ywaquned BU pnjnp uywnnudutph 15%-p,
< Jwpg C. nGuwywlnt Juwgwd nbntpp Yhpwndwl

hwdwn
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gwédp hwwhiwywunipjwdp (5% uwwnnwdubph

nn9 gndwphg) [5, 10, 12, 22, 32]:

W UGpw wuwé, ABC  Jepppudnieniip  huw-
pwiynpnieintl £ twihu npn2Gine nentph ypw Ywwnwnpdnn
owhuutph wnwyt| pwuy nunnninlulGpp:

Swlwwwwnwupuwuwpwn  ABC  JGpinwdnipyniup
yuwpbh £ hpwywlwgut htwnlyw) nunnniggniubtpny’
n&ntph wawnpeh dwywip npn2Giny,
n&ntnh Ypw dwhuutpp npntny,
wdBUhgwuwn dwhuuwwnwpnbntph pwgwhwjndwdp,
wdtUhg 2w Lpwlwyynn nEntph pwgwhwjundwdp:
EnGph gudwt $huwbuwywl W wphuwwnwupwjhl
6whuutph yGpwhuyuwl Ywplnp swthnpnhsubphg E
wwuwdtbph swihp: Mwwndbpubph dwdwih hwunwwndwl
dwdwlwy ULwwwwyp wtwp E [hup 1
npwlug pwlwyh Ujwquwagnyup hwugubp, npp huw-
pwynpnientl Yuw unwlwint wnwytp pwpElwwuwn
qutp, plswbu Lwl Ypdwwnbine nbnwiht wwwpukpp:
Wu futinhputpp Ywnth £ dGpwgut ABC JGpinwdncpyu
dhongnd, npu wy Yepw Yneynd £ Lwle wpdtpwyhl, nph
dhengny nEnbph pwhujwédniegnitp, pun uywndwl dw-
Jwutph, htwpwynpnipenil £ nwhu tnwpwupwngine A
ywpgh nEnGpp’ npwtu wnwdt ywpwnp [31, 32]:

A Jwpgnuwd nwuynud BU dwhuuwwnwn W J66 ww-
hwlpwny nubgnn  nbntpp  (wwpwupltpp):  ABC
JdGpinénpynilp bywuwnnud £ btwle wjbwhuph nGnGph
hwjinuwptpdwup, npnup s6U UGpwnytGp $npdnLywnpned
wd nGnwpnuddwl nunGgnygnud, puswbu Lwle Yp-
pwnUwl hwdwp shupwpuneudwé nbnGpp: Wuhwyun E,
np A jwngh nbntph quwht guwulwgwé hptgned Yupnn
E Lwwuwnb] pnebinwht qguih pulwgnnnipyncuutph:
ABC JGp|nwénipynilp, (hukny swithwquwug hgnp gnpédhp
nGntpp nwghnuwy yhpwntip hwdwn, Ywpnn £ ogunw-
yuwp |hut qudwup hwpwyhg gnpénnnieyntluEpp rynwphu
nwnpatbint  hwdwp, huswbu, oppuwy” wybh Edwl
qgutpnd wwpwupubph qudwl wnpnLpuGpp npnRGINL
L wyu: ABC JGpnuoncpywl wpnynlupubph hhdwu ypw
yuwpth E punniub junwywpswywl npnanedutn, wybg
Lywunwywnnnywéd dhongwnnwdubph dpwaghp® nenkph
ogunnwgnpéndp  pwpbluwdtine hwdwp,  pwpdwglt]
nGntnph uwhdwlwdhwy gwuyp, Buwyt npwlywynpdwl
(wywgdwl épwgptn: A hudph nbnGpp nwnunwd Bl
wnwolwhtpe, npnug  Jdwuhl  wGnGYwwndniginiup
wluhpwdtywn £ hwunt nwpdutb pdhyutGphu™ Upwlg
yihupywywl nEnwpwlnyywlu W wpryntbwyGn  nb-
nuwpnidnipywl ghintihpubpp juunwpbugnpébine hw-
dwp, hUswbu Lwl nEnEph Yphpwndwl quwhwwndwl
opwgptp  ubpnpuGne W nEnwwnunbuwghunwywl
huydwlu hwdwp [65]:

SRR

wnwpnud
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ABC (JGpinwénieynitup YupGh £ hpwywlwglb)
huswGu n&nGph Uhowqguyhlu hwdpunhwuntp
wljwunwdutpny  (U3U), wjuwtu £ wnliinpwhu
wudwunwduGpny: dEpppénipwl hpwwlwgdwl hw-
Jdwp punwdtBup wuhpwdtin £ wnwytb] pwpd wntnt-
Ywuwyniegni nentph qubph (Uhwdnph wpdtiph) W
wnwptywu Yphpwnynn dhwdnpubph pwlwyh Jwupl:
JEpinLénLpywl wpryndupubpp Ywpnn BU oguiwgnpéyt
6whuutpp  LJwgbgubint W wpryniuwyGunnieniup
dGdwgltine  hwdwp  gunwduGph  wwuwdnpdwdp,
wnwpdwl dwdwlwywgnygh uwhdwldwdp, wwypwlph
wnwdb] gwép wpdbph Jhwdnph npnudwdp, ww-
2wputEph yunwlwpdwdp L ywhwywudwl dwdyGnutph
nhuwnpydwdp [25, 63, 65]:

ABC dJGpneénipyuut hen hwdwwntbn $npdniyjw-
nuwyhu npnancdutn Juwywguiine Lwwunwyny
wlhpwdtwn E hpwywuwgut, VEN yEpinwdnipyncu: W
hUwpwynpniynil £ tnwhu quwhwwnGine Phtwliuwywu
dhongutph oguinwgnpédwl wprynctbwydGunncggniup W yp-
pwrJwl UG nGnGph npnwyh fudph gGpwywyniyniup:
Wn Lwwwwyny hpdwunuGpphtu nnpu gpdwé pninp
n&ntpp pwdwunwd U 3 Ywnpgh.
© V (wlg vital - YEuuwywunpEl YJwplenp). wl

n&nGpu BuU, npnup wuhpwdtwn U Ywupp hpytne

hwdwp (opplwy™ ppndpnihinhyutpp upunwpwliw-

Jwl hwunwuwnieniuubpned), dhpuin wuhpwdtwn

GU wuph npwyp WwhwwluGint hwdwn (huunchl,

guntynynpinhynuinbpnpnutn),  wd  npnug - Yp-
pwnnlp nwnwpbgubing hGnn qupqwunud E
dnidywnLywt hwdwhuwnwuhy:
® E (wlgy. essential - hhduwywl). hhduwywl nknkpp
wnwdb] wpryntbwdBwn Bu ny wjupwlu dwup, pwjg
ywplenp  hpdwunnyggnlulGph n6d, uwluwju  pw-
gwnawy wuhpwdbywn s6U hhduwywl pd2jwywl
oguntywl hwdwinp:

€ N (wugl. non-essential - Gpypnpnwyhl, ny hhduwywu
ywd odwlnwy). wju nEnGpu BU, npnue Yhpwnyned GU

Enupnpnwiht (RERW punyeh) hhywlnnipnilutph

wd huplwpniddwl hwdwp, nluEl Juuywékih

wpryntbwdGunneeyntt Jwd nluBl hwdGdwwnwpwp
pwnap wpdbp wulpwl pnidwlwl wnwyGnLpjwu

Lywwndwup [16, 32]:

aenGpp Gpupnpnwiht nEntph Jupg nwubip sh
Lpwlwyned, np nENU wyjliu UEpwnywé sE DI-nd Yud
hhduwywu nGnGph gqwuynwd, wy gnyg £ wwihu, np
wnyjwi ntnp wiwnpe ELpwlwydh guuyned (npdniywinned)
pungnyywdltnhg hwayunbw, pwl wju ntntpp, npnup
pugpydwé U npdniywpnid W wnwyt ywplnp Gu: VEN
hwdwywpgp Jwyydt, £ Sph Lwuyuwynwd, npnGn wjl
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UnjnLuwy 2
ABC (GpinLontpwl wprynctuplbinn
Unlinpuhl HEnwyhU dwiuutpp
Uad Uﬂ-"luj{]mlfﬂn Pwgwpdwly wpdbpp, npwd % ABC Yunan
1 - 195000 24,1 A
2 - 169000 20,9 A
3 - 134000 16,5 A
4 - 120000 14,8 A
5 - 76000 9,4 B
6 - 48000 5,9 B
7 - 29000 3,6 B
8 - 15000 1,8 C
9 - 13000 1,6 C
10 - 11000 1,4 C
Cunhwlntp - 810000 - -
Unynruwy 3

VEN yGpinLéncpywl wpnyntuplbnn

Uu3lu Unluinpwjht wuywuncdp

dnpdw| VEN JGpnLénipynLup

®dnpadwghunwlywu VEN

yGpnLénipeynLup

wnwoht wuqwd Yphpwndt £ wtnwywl nbnwagnpéw-
ywu dpnygywl ynnuhg: Upnieywl Ynnuhg gudwé pninp
nGnwgnpéwywl wwpwlupubpp unnwgytp BU Yihupyw-
Jwu ntinwgtwh Ynnuhg W Untinpwagnyty 3 Ywngbphg
deynd:  Wunthtnnle VEN  hwdwywpgh  Jnuinbgnudp
hwpUdwptgdt, b yhpwnytl £ wy Gpyputpned [65]:

EnGph  nwuwlwpgUwl  pwpnnipjwl  nGwenud
wpbh £ Yppwnt, wwpgbgwé upubdw® VN (wplenp
L Gpypnpnwipl)  nwuwywpgndp, npnwd  Juwplnp
GU wju nbntpp, npnup wbwp E Jdhpuin wnlw [hutl,
huy GpypnpnwyhtuGpu wnwdb, phy  LpwlwynienLl
nLuGgnnutpu U, npnug qunudp Ywpnn £ hpwwuwgyty
dhwju  Ywplenp nEnGph - LWJwndwdp  ywhwuswpyp
pwywpwntintg htwnn: VEN (Ywd VN) hwdwywnpgbpp
Wunwwbu wewnp £ Jepwlwytl b pupdwgdtl: HYwlp
ogunud EU nEnwagnpéwywu gunwdubph gnpéplpwgnd
Ludwquwgnyuh hwugutnt wuwpnynibwydbun dwhuukpp
L wnuwhuny wnwdbwgnyuh hwugubne pdjwywl
ogluntpynilp wnyw Uhongutnny [25, 63, 65]:

Wu wd wu ywpght ntnh wwuwywutbint Jwupl
Eqpwhwlugnudp Ywwwpdnwd £ Yuid $npdw), yuid
thnpawghwnwywu VEN JGpinwénipjwl hhdwl Ypw:

dnpdw VEN JGpnwdnipywidp V wngp wpynud £
JnLpwpwlynip nGnh, npu wnwewnpyynwd £ yhpwndwl
swihnpn2hy thwunwpenReEpny, huy yntutpht™ N fung:
dnpdw; VEN JGpnwéniywl nbwenwtd E Yupg sh Lw-

fuwwinBuyntd:

®Onpawghwnwywl  VEN  JGpnwdnientt hpwyw-
Lwaguthu thnpdwgbunp quwhwwnnd £ jncpwipwynen
ntnh Uhpwnuwl Lywwnwywhwpdwpnenlup
ngjw)  Juguwybpwnieniund  (lnwpwéwpowuntd)
W npnpnd B npw wywwywubGingegnitup  ywpgbphg
Jgyhu (V, E Jud N): Mtwuwywpgbihu thnpadwgbunlGnp
wtbwp E npwnpnientl nwpduBEl ghunwywl  he-
wnwgnuniynlultph tndywiuGphl, npnup hwuwnwwnnod
GU JnLpwpwlynp nbtnh  Yhpwndwl  Lywnwyw-
hwpdwpnieynitup, W hwdh wnUEU hhywunwgniejwu
ywnnigywépp tnwpwédwpowlncd [65]:

VEN JtGppuénipywl swhwupubph wupwywpuwn
opjywinhdnLywt hhupnd hGwnwgnuninnuGph Uh Jdwup
VEN-h thnfuwptlu wnwewpynwd £ VED hwwwynedp (D -
desirable, gwuywyh)’ D Ywpgnud UEpwntiny wju nkntpp,
npnug wrywynyeniup punwdtup gwuywih £, W npnug
sihuGn huwpwdnpnentt B wwihu gnpdGine nkntph
ntyuynud . wnwlg  Fwywl  nunbuwywt  Juwulbph:
Unwdt) Fwywt £ VED dtpnwdnieywt dwdwuwly ntntpp
Uwngtph pwhub| pdauniejwl UG wwwgnygutph hh-
Jwl Yypw punniudwé swhwuhyutpny [59, 62, 79]:

VEN ywpgtpnd n&ntnp nwuwywnpgbhu
hwpuh  6U  wnund  Upwlg  wprynctuwybunntegniul
nL  wujunwlugnienilp, nwwnh - Jncpupwlynp nGnh
Ljwwndwdp wubhpwdtoin £ thnpdwghnwywl  guw-
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Unjnruwy 4
ABCVEN hwawpuntpiwl YepyncdnLpywli wipryntiplbnp

UrlLinpwjhtu
wlujwuncd

dnpdw VEN
yEpnLénLpynLu

Ahudph ntntpp

®dnpadwghunwlwl
VEN JtpnLénLejnLl

A6np unwgwd | EnGph ypw dwhuubpp
hhqwunutph

rhyn, %

Pwguwpawy
wndtgp, npwd

%

3

C hudph nkntpp

1.
2. - - -
3.

hwuwnwd: LEpLuynwdu ny pninp - (nwpe 40%) Uhpwinynn
ntntpu U |hnyhu nruntdbwuhpywéd hwdwwywwnwupuwl
hGwnwagnunienllubpny, pwgh npwthg ny pninp, Jw-
Lwdwun V ywpgh ntntpu £ htwpwdnp ncuncdbUwuhnpg
(Erhywywl  wwuwdwnutpny), ophlwy wnptUwhUh
Uhpwnnudt  wuwdhwywnhy nyh nEwenwd:  Uw-
wju V ywpgh nbntph Jd6é Jwup ntn wwnn Junnig
E dwlwydbl YELuwywunpEl wuhpwdbwn, ophlwy
Upwnpngthgtphup, huunghup W wyu [63, 65]:

Unnnowwwhwlwl  hwunwwnnieyntuncd hpwyw-
Lwgynn ABCVEN yGpinwényeywit hhduwywl thnytpl GU°
1. nbnGph gnwgwyh Ywaqunwdp, npnup JGpepu 1

wnwnnud qudt BU hwuwnwwnniejwl Ynnuhg,

2. nbnGph nwuwydnpnudp’ puwn Upwlg Jpw dwhuudwd

Phuwliuwywl vhongutiph bjwquui,

3. Jnipwpwlynip nenh hwdwp dwhuuGph tinynuwhu

JwulwpwdUh hwpdwnyp,

4. uwntbnéywd gnigwynd nbkntph nwuwywnpgnudp A,

B, C ywngbGpnud (wnjnLuwy 2),

5. wyn gnigwyh pninp nEntph nwuwywpgnudp” pun

VEN hwdwywngh (wnyniuwy 3):

Ppwywlwgywo ABC/VEN JGpnuonLpywit
wprynctupuGph hhdwt Jpw Jwpbh B ywunwuhuwlt
hGulyw) hwpgbppu.
<  Upnyne ntntph Ypw phuwiuwywt dhengutbpp Lwyw-

tnwwnLnnyuié Bu swhuudnid nEnwiht wwwhnddw

hwdwywnpgnuwd puwysnipuwl unghwwwtu wlw-
wwhny nL wnwuahu (hwwnncy) fudpGph hwdwp:

@ Bluy Uhongwnnidubp Yhpwnb] ntntph  qunudutpl
wpryntbwyGwn nuindutine hwdwip:

@® N°p nbntpp wbwp E wnwehl hbpphl  hwlb)
puwysnipjwl  unghwwwbu  wlwwwhny  nL
wnwuaht (hwwnncy) fudptph hwdwp bwpiwnBudws
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ntntnh guwuyhg:
< Swlwwwwwupiwun’d U wpryne phuwlivwywu

dwhuutpp hhywunwgnewl Yuwnnigwéphl:
€ N’pnbntphu GU hwwnywgyt) wytinpn W Ap nentppu’

wlpwdwpwp dhongutkn [15, 25, 42]:

ABC/VEN JtGpnwonipjwit héwn Jehwnkn hwéwhu Bu
Uhpwnnd hwéwfunipjwl  JGpinwdénieiniup, pun nph’
punnpwé nbnbpp W Upwug pudptpp nuuwywpgynid
GU pun Upwlg Uhpwndwl hwdwhingewl: Jw-
dwhunipywl  Jepinudniywidp npndned £ ugu yuid wijlu
n&nh Uhpwndwl hwéwhunieniup, pwgwhwynynid Gu
wnwyb| hwéwh Lywuwyynn L hwgwntw Yphpwnynn
nGnGpp: Yhpwndwl hwdwhunygniup Upynd £ hw-
nwpbGpwywl wpdtputpnd (100 Ywd 1000 hhdwunh
hwdwnyny, npnup hpwynitup nllGlu nEnGp unwlwne
wbGwnnLywu ynnuhg Gpwhuwynpwéd wudbwn pdyw-
ywl ogqunrpejwl W uywuwnpydwl épwgpny) [17, 25]:

ABC/VEN  JGpinonipgwut W hwdwhunipjwlu
JGpnLoncgywl wpnyncuplubplu wuhpwdtwn Edywytl, hw-
Jwuwbnt] W uGpyuwywqglt] wnjnuwyutpnyd: Cun npnud
hwpqwnpyynwd E nbntph pwlwyp (Lwle wnnynulbpp)
wnwpptp yupgbpnud (A, B W C), wjunthEinle wdhnithynud
GUV, E L N Ywpgh nEnGpp ypw yuwnwnpywé dwhuutpp L
npndnd Jncpuwpwlynip Ywpgh ypw dwhuubph pwdhup
(wrynruwy 4):

dhuwluwywl vhengutph ny nwghnuw| yhpwndwl
dwuhlu GU yyuwyned
€  Ahudpnd N ywpgh nentph wrywnipyniup,
€ Atudpnud V ungh ntntipp sihutn,
© wnwpwdywsd hhywunnupnilubph pnuddwt hwdwp

V Ywngh ntintph hwgywntw Yhpwnnedp:

Unuyptwn ABC JGpinLéniejwl wpryntuputph hhdwu
Jpw nwuwywpgynd £ VEN  hwdwywpgh Jwpgbph




Jnipwipwilginip wwpwlpwht 2wne: GrE ntntph Yyh-
pwndwl  Ywnnigwépp  (nwpbywl  yupdwédend)
thnthntudh, Uh wwpwupp Juwpnn £ hwgnpn ABC
Jepnwdnipjwt dwdwlwy puyulp JeYy wy wpg: ABC/
VEN JGpinwdnigywl wprynctuplbpp hUwpwynpnipgniu
GU wnwihu pwgwhwjntint wju nbnGpp, npnug Ypw
6whuiubph Jwulwpwadhup Jté £ (ABC yGpinLénieywl
A hunwdp) wpryniuwdGunnipywl Jwuhl wlpwywpwp
wnjwutph (VEN yGpinwénggwu N Ywd D Jupg) Yud £
Uphpwndwl vwhdwuwthwy gnignudubph nGwpenud [39,
46]:

Bprt wyw) ntntph gwuynwd gptpt pninpp V
ywpgh ntbntp GU, wwyw nbntph nGuwywune ABC/VEN
JdGpinénpyntl hpwywuwgutihu VEN JGpinwénieniup
Unpgunwd E hp Lpwlwynientup: Wn nGwenwd ABC
dGpinénipyntlp hwdwwinbnnud U XYZ JGpinudnieywi
hGwn, npp Jwpbdwunhywywu-yhdwywgpwywlu JtGpnn
E [19]: UGpnnh pwpnnieniup Jhwjl Jwpebdwunhlyw-
ywlu ghwGhputph wuhpwdbunnigwl Jte B XYZ
dGpineénipjwl hwdwp npytu opjtywnn BU nhuwpynid
wuwnwUpwht npnRwyh Ywpg ywd dhwdnp, W ytpgyned
GU wnUJwqlu GpGp wdujw npwlug uywndwl Jdwuhl
nwutpp:  WunthGinle  npnpnid - BU Juwphwghwh
gnpéwyhgp, npp gnyg £ wwihy, b nppwl £ wwpwlgh
uwwnnup 26nynwd Uhghuhg, wjuhugl' Yuynt™u £ wpryne
wwnwluph wwhwuowpyp, pE ny: WU hwpdwpyynid
E hGwnlyw| pwlwalttpny [22]. Uwhe® Jhohlt  pw-
nwynLuwjht 2tnndp’

(ST Gxi-?
e
n

npwntn o-p Uhoht pwnwyniuwjhl ptnnudu £,

Xi-p i-pn dwdwliwlwhuwnyuwsh wndtel t,

X-n N pwlwlyp dwdwlwlhwhwinduwdlubph dhopl
wndtel k,

Nn-p dwdwlwlywhwuwdwéltph pwlwyu E;

Uhoht pwnwyniuwghl  26nndp  jwunpGl  Yh-
pwnynd £ (nghunpyuwynud  wwhwlswpyh  wjw-
Lwynpuwl W wwhBunwhu  wwpwnputph  hwdwp
huwpdwpyutp uwnwnthu:

Uww hwzqwnynid £ uphwghuwyh gnpdwyhgp’

o
19=j>< 100%
X

npuntn 9-p uphwghwh gnpdwyhgu E,

o-p Uhohu pwnwyniuwghl 2Gnnedu E,

X-n N pwlwyh dwdwlwywhwwndwséutph dheohl
wpdtpl E:

36wnn wpnbl wwpwuputpp fudpwdnpynud B X, Y
W Z fudptipnud puin Juphwghwih gnpéwygh wéh'
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® X tudpnud EU  10%-hg
gnpéwygny wupwugputnp,

© Y hudpnud BU 10-25% Ywphwghwih gnpéwlgny
wuwjpwlpltnp,

® Z hudpnud BU 25%-hg wytih Jwphwghwih gnpéwy-
gny wwypwuputpp:

Swéwhiwnbw E, Gpp pnip o dGpnedynn
wuwpwlpltpp Z fudpned GU: Yw nlup hp wwwnawnubpp,
npnughg  hhduwywup  uGgnuwjunieynill £, npl
wUuhpwdtywn £ hwpyh wnut XYZ JGpnwénientll hpw-
ywlwgutihu:  dGppnonggnlut wdwpunbineg  hGunn
wpryntuplbpp hwdwygnud b ABC  JGpjnuonipywl
wnprynctupubph hGwn, npp huwpwydnpnient £ wwihu
wuwpwlputph uywnUwl JwuhU unwgdwéd ndjwjutpp
pwdwubint 9 pudph (AX — CZ2) wwydwluwdnpywé
hwuwnwwunnipejwl éwhuutpny (ABC) L uyywndwl ophUw-
swihnywdp (XYZ): Upryncuputph hwdwygnudp huw-
pwynpnient £ tnwihu npn2Gine wnwlugpwiht nhpetpp
wuypwlpwunbuwywune UG (wnyniuwy 5) [13, 407

A WL B hudph wwpwlputpl wwwhndnd Gl
hhuuwywu wwnwupwnow-
lwnnipyniup, nunh wuhpwdtn £ wwywhndt npwlg
unwlywl wnywynieniup, vwyuwt wu nGwpend Wu
huwpwynp £ wnwowlwl wwhGuwnwihu wytgnLywjhu
wupwputp, huy XYZ yepincénieyniup huwpwynpneggnidu
E wwpu unbnébint  wwypwlpwhu  wuwpwnputph
wjuyhuh hwdwlwpg, npp Yudwgtbguh gnudwpuwyhu
wwpwlupwht yuwpwpubph pwbwynpyniup [10, 12, 15,
19]:

Wwlwu  Jwphwghwh

hwuwnwwnnipjwl

Unjnruwy 5
bPlunbgnyué ABCXYZ (bmniénipywli - wipryntiplibnh
dwinphgwy

= Pwpanp AX AY AZ

3

S’ |Uhghu BX BY Bz

€ | Swop X cy (4
Pwpan Uhohu Swon
Uwwndwl uyndunteynil

ABC/XYZ JGpinLénipywl wpryntupltph hhdwl Jpw
uinwgywé AX, BX udpbpnud wju nGntnl GU, npnup nluk-
Lwind U6 wwpwlpwpowlwnnigndt W uwywndwl
yuyniunipyniy, wbwng £ unwwtbu wnlw phutl: AY W
BY tudptpnud wjl nEnGpu Bu, npnupe nluu JG6 W Uhghu
wwnpwlpwnowliwnnipynil, L wuhpwdbwn £ Jtéwglt]
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wwhBuwnwihbu wwpwnutpp, pwuh np uywnrdwlu Jhohu
yuwjniuntpynil nlutl, huy AZ, BZ fudph nbntph nwpnwd
yutdbwlw wwhGunwiht wwowpp uwwndwl gwép
yuyniunipywu hwpyhu, npu £ Yyhwugbguh hwdGpyuw
6whuubph [21]:

Wuwhuny, ABC W XYZ dtpnwénipeniultph hw-
dwygnudp Lywuwnnwd B wwypwlpwihu - wywpwpuGph
Juwnwdwpdwl wprynitbwyGunngpwu Jeéwgdwlup, w-
wnwgunud £ wdElwwhwybn wwpwuplbph Jwuliw-
pwdhup’ wnwlg fuwhuntint wuypwupwhu tnGuwywunc
pwnwpwywuncynitp W wyl [12]:

Pwgh dJGpnuyw| dGennutphg, $3-h dwydwl
hwdwnp Uppwndnwd E Lwle ATC/DDD JGpnnp, npp
huwpwynpnigintlu B wwhu wpnynibwdGunnpBu
ncuncdbwuphpGine nenGph wwhwuwpyp: LEpYwynwdu
ATCDDD  hwdwywpgp  Jhowggquwjhl  wnnnow-
wwhwywt  wpwynhyuwynud  nbnGph Yphpwndwl
nLuntdbwuhpniejwl punhwunwp gnpéhe E, huswu Lwle
nEnwhwJwiwpwwpwlwywl hGwnwagnunnyenlulGph
hpwywlwgdwl hhduwywu JGpennwpwlwywl
gnpéhplutphg JGUu E: Wu dGennnud  gnpéwédnid Bu
ntntph Jhowqgquwiht hwdpunhwunp wudwunwdutpp
[24]:

Swdwlwnpgp ulubp Bu Yyphpwnt Lnpdtghw)ned,
wjunthGinle  Ujwunhtwdjwtu  djpwe GpypuGpnud
ujuwéd  70-wywu  ppE-hg: Oun pwnwpend  hp-
Jwunwungh  Yhtuhywywl  nEnwpwlnipjwl  pw-
dwudnitupnud  1972p. Jwquwytpwytg nbntph yp-
pwnUwl nuncdbwuppnepjwt Y6uwnpnu, huy 1982p.
wiu  JEpwywqglwynpytg U3Y-h hwdwgnpdwlygwyhl
yeluinpnuh® ntntph Yhpwndwl hEwnwgnuinenlultph
hwdwp: 1975-1976pRe. nwwgnytghlt wnwehu hpw-
wwpwynwdutpp ATC nwuwywpgdwl W DDD JGennh
UhpwnUwdp: dwdwluwyh pupwgenid Jtennp hwpdw-
pwytunn b wprynctbwdBunn nwipawdy, nph 2unphhy W3Y4-h
Unnuhg wjl wnwewnyyt £ npwtu ntntph Uhdwywagnw-
ywl hGnwagnunegnluuGph Uhowgquyhu utnwitinwipu, W
U3Y-nLd uintnéyt| £ yhdwywagpnipejwlu JGennninghwyh
whuwwnwlupwihu funwdp  (The International Working
Group for Drug Statistics Methodology) [70, 82]: 3nLpw-
pwlynLp nGn, npu nctuh ATC dwélwaghp, U3Y-h nbntph
dhéwywagpnipejwl JGpnnninghwh hwdwagnpéwygwyhu
yGuwnpnup (WHO Collaborating Centre for Drug Statistics
Methodology) uwhdwunwd £ npw DDD-U (Defined Daily
Dose):

Swdwdwjt  U3Y  uwhdwudwl® «DDD-U  n&nh
uwhdwldwé Jvhohtu opwlwl ntnwswiht E, npp Yh-
pwnynd £ swihwhwulbph  2powunud  hhduwywl
gnigdwup» (swhwhwulbp® 70 Yg dwpduh qutgywény
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wlhwuwnltn): DDD-U Lpwlwyynn opwywl nbnwswihh
hGw Unyup sE: WU qquihnpEl yuwydwluwynpywé £ hp-
Juwunnypwl pupwgeny W dwupnipjwl wuwnhdwund,
hhJwunh JdwpJuh quugqwénd, Upw ERUQY dwagniund,
nGnwpnwdnipjwl - wqgquwyhtu  nunGgnygupnd W wy
gnpénultpny: Oppuwy” WY nungnygnud LpJwé E, np
funphnipn inpynn (Lpwuwyynn) opwlwl ntnwywitnp
wnwpptp Gpyputpnuwd ywpnn GU wwppbpdt) 4-5 wugqwid
[4, 64, 72, 84]: Uhuyntn DDD-U ntnGph Uhpwndwlu
swhdwu $hpudwéd dhwynp £ W Jwpnn £ Yphpwnyt]
puwygntpjwl twpptn fudptph Ynndhg ntntph Yhpw-
nwl yGpwptpw| hwdEdwwnwlywu hEunwgnunnipgynlultp
wlglwagutint hwdwn: DDD-U npnanud GU Jhuwyl wjl
ntntph nGwpenwd, npnug wpdwé £ ATC dwélywghp, L
npnup UEpyuwywgywé Bu gnut JBY Gpyph nEnwagnpéw-
ywu 2nlyuwynud: DDD-h uwhdwudwé swhbpp yGpw-
Lwyyned BU jnLpwpwiliginep Gpke tnwphu JG4Y wugquid:

YnGph Uhpwndwl Jwuhl  wdjwuGpp  UGpyw-
Jjwgunud Gu DDD/1000 pUwyhs/op huwpdwpynd, huy
unnwghnuwpubpnd npwug yhpwnendp guwhwunGhu®
DDD/100 Jwhéwywyopnd™ npnptind DDD-h pw-
Lwyp™ NDDD-u: Ophuwly «10 DDD/1000 pUwyhy/
on gnigwuhpp» gnyg E wwihu, np Jhght hwpyny
puwyshipjwl 1%-p Jd6Yy opdw pUpwgpnd wpnn E
unwliw Uty DDD npnwyh ntn ywd nbntph funcdp: «70
DDD/100 dJwhtwywy)/op puwptbp nGntp» gnigwlhpp
Jyuwynd E, np unnwghnuwp hphdwunuGph 70%-p opw-
Jwl unnwunwd E UGy DDD puwptp ntn: WlY4-h ynnuhg
hpwunwpwydwéd «ATC  punbpu»-UGpnud  wnwlahu
yniuwynd phuhwywl Wnieh ynneht Lpqwé E (UGS Jw-
uwdp) npw’ opgwuhqu UGpdnuséEnL Gnwuwyp W DDD-U
[4,81]

ATC/DDD  JGpnnnd  uwnwgdwéd wndjwiutpp  Yh-
pwnnud U pdhpyutph, nEnwgtwnutph W pdyuywu
wy| wpuwwnnnuEph hwdwp hwwndy wgguht hpw-
nwpwynipynctlltpnud, npp hbwpwynpniynlu £ twihu
wuwwnybpwgnud Jwautine wdywp Gpypned wnwlahu
pdyuywl  YwqglwytpwnieniuuGpnud nknGph Yyh-
pwnUwl  jnipwhwnynienilltph Jwupl:  ATCG/DDD
Ubennh Yhpwndwdp ntntph Yhpwndwl ndjwubph
hwjwpwgnpdwt L Jhdwywgpwywl JGpinuéngywl
uygplwnpynLputp GU°
€ hwlpwwtwnipyniunwd nkntnh dedwéwhu hpwgdwl

dwywiutnp,
© nbnwwltphg ntntph hpwgdwl dwywiutpp, wjn

rpynwd” wuydwn pwgennnidutnp,
< wdpnywuwnp T utnwghnuwp pdyyuywl
hwuwnwwnnipynltlltph pdhoyubph Yynndhg ntntph

LywlwyneduEph tnyjwiuGpp [4]1:




ATC/DDD  JGpennu  ppwywlwglbine  hwdwn
wnjnLuwynd [pugunud BU nbntph ATC dwoéywaptpp W
hwqwnpynd npwug hwdwwwunwupuwl DDD-UGPH pw-
LwyuGpp [18, 34]:

DDD dJGpnnp  hUwpwynpnipintt £ wwhu
huwpdwpytn wwghtBuwnp dpw «nGnwjhu
Swupwptnujwénigyntup»y,  pwlh  np wpunwgnned

E ny dpwu Lpwlwydnn nbntph pwlwyp, nbnwsw-

thwdnpnudp, wylll punnibdwl  wlennnieyniup: DDD

dGpineénipjwl hwdwp  wuhpwdtnn B hGnlyw

njuiutpp’

€ ntntph  gwuyp, npnup npnwyh  dwdwlwlw-
hwwndwénd  Yhpwnyby

Ywquuwytpwnipjwl ynnuhg,

@ nLpwpwilynip nbnh UIU-U,

€ ntnwallp” nbnwhwwn, nEnwwwwnhs, wdwyngqw W
wj[u,

€ nbnwswihp (g, Ug, % W wyll),

€ hwdunyuwl vhwynpp’ thwetp, plhuwntp W wyll,

€ hwwpydwl vhwynph wpdtpp [34]:

Uwywjl nEntph quwgnugdwl W nEntph qutph
thnfuhwwnnigdwl  JwuhU npnpnedUtp  punnluGihu sh
ywpGh hhdp punniut, DDD-h dhongny nEntph W puwn
ATC Swélywagntph nEnwjhtu fudptph hwdGdwwnwyw
deninontpywt lngyuiubpp: Yw phund £ wjl hwlgqu-
dwlphg, np ntntph pungpynwdp dhliunyu fudpned: gh
Lwlwynd, np npwup pnidwlwunpl  hwdwpdte
GU W, bhwywnwyp [4]: ATCDDD nwuwywpgnudp
ntntnph  Yhpwnuwl hwdwp wnwownpy sh Jwpnn
(huG, pwlh np Ggpwywgnipynlultp sh twihu nEntph
wpryntbwyGunnepywl Jwuhl, wy tnwihu £ opGywnhy yp-
dwywagnpnipeynt nentph Yhpwndwl yepwptpywi [83]:

aEnGph Yhpwndwl  Jwupl  yhdwywagpnienlu
Jwqgutblhu ATCDDD nwuwywpgdwup hwenpnnd E
DU90% (Drug Utilization 90%) dtpnténtpjwl UGpnnp,
npp ntnEph Uphpwndwl pwlwywywl yepinudnipywl
Gnwuwyubphg JGyu E: UGennh Lywwwylu E rynphu
nwnaut] pdoyh W nEnwgbnh whuwwnwlpp wnRNnow-
wwhwywt Ywadwytpwnepgyniunwd JEéwéwdw) nbnw-
hwdwtwpwywpwlwywl  wndjwutpny  whuwwnbhu,
pwlh np  wennwwwhwywl  YwgdwyGpwnpwl
Unnuhg Yhpwnynn ntntph guwuynd wt Lwl 66 pw-
Lwynipgywdp hwguntbw Yhpwnynn nbnGp: “Huwlp
ywpnn BU [hut] huswbu pwluywnpdte, wuwbu £ Edwl
ntntp: Cun npnwd” Lwl hUwpwynp £ JGennh hw-
dwygnudp VEN Jtpnwéniejwup’ dhwdwdwlwy hwayh
wnUGny hwéwhunipywl  JGpinudnigyw - indyuukpn,
nph - wprynctupned wydtGlh hunwy wpryndupltpp
ywpuwgn|tu nentph Yyhpwndwl J6o wniw fuunhputpp

GU  wnnnpwwwhwywl
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L huwpwynp  Yhuph quwhwwnt, nGnnpwpwhu
wwwhnyuwl  opjEywnhynienttp wnnnpwwwhwywl
Juwquwytpwnieniunwd [34, 43]:
DU90% dEnnwénipjwl hpwlwuwgdwl thnybpu 6U°
@ Jnpwpwlynip ntnh NDDD-h hwdwnpyp npnpwyh
dwdwlwywhwwnydwéntd,
< jnipwpwlynin nbnh  winynuwht  JwulwpwdUh
hwdwnyp punhwunip NDDD-nL,

© nbntph  gnigwywgpnudp  wdtlwdtd NDDD-hg
thnpph,

€ nbntph  Bpyne  hudpbph  uwnbnénudp,  npnughg
wnwoehund (DU90%) 90% Lwqgunnutpu U NDDD-

hg, huy Gpypnpn fudpnud guén NDDD-ny nkntpu B,

npnup Yywqutl punhwunip NDDD-hg 10%-n,
© Uty DDD-h wpdtph  hwpwpynud  Gpync

uGgutuwnuGpnud £ DU90% W DU10%, npp huw-

pwynpnientt Yuw  hwdGdwnGine hwtwpn L

hwqdwntw Uhpwrynn ntntph ypw  Ywnwnynn

6whuutpp [34]:

Pwgh npwuhg DU90% JGpinwonipgyniup hw-
dwhi  hwdwygnud Gu  ABC JGpnwénipjwl  hEwn,
npp  htwpwynpniueyntt £ wwhu JGppneéBine W
unnwunwpuwgutne 64 tnwpdw (W wyth) yunpgwéeny
nbntywwnywywl dwywp, wu nwpdubine hwuywuwih,
quwhwuwnEne nEntph Yyhpwndwl wpryntuwyGunnienlup
W hhduwydnpGnt bpwlg ypw Yuwwnwpdnn Phtwiuwywu
6whuutpp [28]:

7. Ddnpunipgwpuyht hwdwywpgh nbGpp pd2juywl
wwwhnjwagpniLpjwl ghpépupwgnLd

Swjwunwunwd wnnnontejwl wwpunwnhp wwwhn-
dJwagpnipywt  hwdwlwnpgh  Jdwuphlu  pulwpynwdutpp
nGnliu hwbguywpgh uwydwl thnynd Gu: Swpdh
wnutny pupwghy hpwdhéwyp W huunhplGpp, Uywnnh
ntutbwind  Swjwunwlh - wennpwwwhnipwl — $h-
Lwluwynpdwl  hwdwywpgh  quwhwwndwlu  JUp-
owqgwjht hwdtdwwnwywuutpp W dwhuuwpnyniuwyGun
opwaptph  nhuwpynwdubpp” 2019-hu wnwewnyytg
«Jwjwunwuh  Iwlpwwbwnipniund wnnnenjwl
hwdwwwpthwly wwwhnjwgpnipywl UEpnpdwl hwyt-
gwywnpght hwywunieyntt twine Jwuhu»  npndwl
Lwhuiwghé, nph punniudwl  wuhpwdBwnientup
hhduwynpqwé  Ep, W Lwywuwnwlu  Ep unbndb
wnnnewwwhniejwl  Juyndu - huwlivwynpdwll hw-
dwywng, npp wtwp £ wwwhndh plwysnipjwl
pnnp fudptGph hwdwp  pdoywywl  hhduwywlu  dw-
nwyncpnlllGph - $huwivwlyjwl hwuwuGhnenlu W
wwunwwudwoénipggnlt: Lwhuwagsh  Jwydwl  2pow-
LwyuGpnw  ppwywlwgwé  hGwnwagnunnienlultph
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wpryntupnud - wwpg E nwpdb, npony  pwdwpup
swhnd  dphuwluwydnpnudp hwlgbgpt, £ Jp wpe
huunhputph, huswhupp GBU hwuwpwyniejwl unghw-
(wwbu wuwwwhny hwwndwéh eny| rhpwhuwynpnudp,
dwpgbpnud  pdoyuywl  Jwulwghwnwgwéd  wldlw-
wad shuGp, pdyuywlu  uqgdwybpwnipgynlultph
rEph dwlpwptnudwénteniup, Phlwlivwyw
wwwbdwnutpny puwysnipjw (npe 20,1%) Jwwn hw-
dwhunwp  wrnnentpwl - wnwlwiht - wwhwwldwl
hwuwnwwnnieynllttn: $huwluwywlu Jhengubph ww-
Jwup punspunnuinud £ hwdwlywpgh qupgwgdwup W
pnidogunipjwl npwyh pwpbwddwlp, bwwuwnnd E
pwquwphy punwlhpubph wnpwwnwgdwlp wnnnow-
wwhwywu wnGwnwih 6whuutph wwuwndwnny,
hunyspunnuinud £ pdyjuiwt ogunipywl b uyywuwpydwl
ownuwjnipyntlltph hwuwuGhnuejwup W $htwlvwywl
dwwnsGihniejwlp [2]:

Fuwysnipjwl hwdwp  nGnGph wwwhnynwdu
hpwywlwgdnwd £ 33 Juwnwdwpnipgywl  uwhdwuwé
gwuynwd pungpywé hhwunnieyniltph nbwend W
plwysniejwl npn? unghwjwywu pudpGpnud pungpydwé
wlnwuJutpht® wudsdwp wd wpnntjw) wwydwuubpny:
YenGpp Upwlg wnpwdwnpdnd BU hhduwywu nGntph
gwluyhg nenwwndutnpny [3]:

Uwulwynp  Sdwhuubpnud  wdGlwdtd  inGuwlyw-
nwp Whnp nbntph L pdjuiywl wwpwlgltph (FU)
atnppGpdwl dwhuutpu GU: SuwyhU wnbwnGuncentlltph
wnnnewwwhwywl punhwuntp 484,576.8 dju npwd
6whuubphg 188,188,1 Uju npwdp (39%-p) nbnnpwjeh
L PU-h abnpptpdwl dwhuukpu £, nphg 188,178,5 Uju
npwup nuwhtu tnuntBuncggnlultph ynnuhg wnwug nk-
nwwnduh nGntph atnpptpdwl dwhuul E: Yennpwjeh
hwdwp 6whuubph  wdtlwdtsd  nGuwlywpwp  Yhep
gpwugyt| Euswnwywl, wnbGunnwdnpuw)hl, UEpquinw-
ywlu hwdwywpgbph W ninnigpwpwliwyuwl, Lwpnw-
pwlwywl, upunwpwlwywl hhwunnrpeyntlutnp
pnidoguniywl nGwpened [1]:

dhuwluwyuwl Juwnwdwnpdwl
thwynwdubpp, qunwiubph  pupwgwywngbph  gnpénn
JGhuwuhquuEpp htwpwdnpnieyntt 36U twihu hpw-
wlwglbint  hwupwht  $huwluwywl  Jhongubph
pupwghy, 6aynlt  Jwnwywpnwd, huly pdjuywl
uwguwytpwnieyniulGpnud - wun nGwpeGpnd $h-
Lwlultph UGpphu Ywnwywpdwl puunhputp U wnw-
owunwd nEntph W AFU-h gunuduGph pupwgwywpgtphu
hGunlEny, npwug uwhdwuwhwynwutpp W rhuytpp
hwnrwhwngnL wnnwdny:

Nwuwnnh ntnGph W RU-h gunwdubph gnpéplupwgn
wtwp t hpdudwéd |huh wnyw Jhengubph nwghn-

uwhdwlw-

RJTUNHIBNFL, hSNHRBNFL B4 UPRNHSNFL | LN3EURGM 2022

Lwp Yppwndwt L (hwpdbp pwthwughynigwl
uygpniupltph Jpw: Gpb Ygnpéh wnnnonipwl hw-
Jwuwwnthwy wuwwhnjwagpntywl hwdwywng,
www  dphtwluwywl  Jhongubpp  Yupwdwnpdtu
wnwouwjhu  wuhpwdtwnnywl nbntp atnppbpGnt
hwdwp: Cun  npnud gudwl gnpépupwgnLd
wlhpwdtywn £ wnwolnpnyt guwéd nbntph wnwdt]
wudunwugnipywdp, npwyny W wprynibwydGunnupyuidp:
Unnnowwwhniwl pninp dwlwpnwyuGpnud  qudwé
n&nEpp wtwne £ pwywpwptl pnudhwunwnngnlulbph
hnwywl Ywnhputipp: Fwgh npwlhg, Yepnlzjw| huwytgw-
Ywpgh bwhiwgény wnnnentejwl wywpunwnhp wwwhn-
Jwgpnijwl 2powlwyncd hhdwunhu hhjwunwunguwyjhu
pniddwl  pUpwgend  Yunpwdwnpdbl - wuhpwdtn
n&ntnu nL FU-LUEPD, pnedwywl JhowdwnngeyncllGpp:

Wn wdtuh nwghnuw| yuquwytpwydwu W hwjtguw-
yuwpgh Lywwnwyhtu hwutGine hwdwnp Jdh Qwpe Yuplenp
gnpéwnnypltp wtwp £ hpwywlwgytl, npnughg
Jhwlpwlwy Ywplenp £ $3-h UGpnpnudp: Swdh wnuGinyg
wyl, np H3-h UEpnpUwl hwdwnp uyynd W Uh pwpe
ncuncdbwuhpnyeyncluGp no YGpnwénegyncliGp BU hpw-
Jwlwgynd, punhniy wnwyb] dwhuu-wpnyntbwydtn,
wldwwlg, npwlw; nbntph  puwnpniggniup,  d3-U
wnryntbwdBunnpBu yuwwuwnh $huwlivwywl
Jhongutph nwghnuw| pwphudwup, wn YeEpw bwle Yuw-
owlgh hpdwunutbph pnuddwll hUswbu uwnwghnuwp,
wjlytu £ wdpnywinnp ywydwulGpned:

Uh wpp GpypuGpnud, npwntbn UGpnpwé E
wnnnonLpjwl  wwnpunwnhp  wwwhnjuwgpwywu  hw-
dwywpg, Phuwlivwywu  Jhongubph  pwphuncdp
wprynitbwdtn £ Jugdwytpyynud  dwulwynpuiwGu
D3-h wnyuwynipejwu unphhy, npu wpunwgndnud £ uwl
wyn Gpypubph nEnwjht pwnwewywuncywl Jto:

Pwgh npwuhg, $3-U Jwpnn E Yhpwndb Ltwl
dwulwydnp  wwywhnjwgpwywl  puyGpnienlultph
Unnuhg, npnup Swwunwlund  Jhwu  pdyuywl
wuwwhndwagpnipgywdp  gpwnynn - wwwhndwgpwywl
puytpnienlltp s6U: buly d3-h Yhpwnnwdp wwwhn-
Juwgpwywl puytGpnipjutp  hbwpwynpnipyntt - Yuw
wdwynp wwwhnjwagpniejwl nGwend  dnpdniyw-
nwjht gwlyhg ntntpp tnpwdwnntint wwwhnjwagnywéd
wldwug $huwlivwywl dhongubph dhawin pupfudwl dw-
Lwwwnphny: Wn Yepy Jwulwygnp wwwhnjwgpwywl
puytpnienup ny Uhwyt wnwyt] dpgnilwy £ nwnunwd
ncyuynud,  wyil Lwywuwnnwd £ wwwhndwgpywé
wldwlg wnnnonipjwl  pwnbuwydwlp: Ldwl Yepw
Jh pwpp GpypuGpnd ny Jphwyl wEnwlywl wwwhn-
Jwagpwywl hwdwywnpgnd £ gnpénud nkntph O3, wylw
Jwulwynp wwywhnjwgpwywl puyGpneyncitGpned Lu:




hul UJwl ophtwyh Yhpwnnedp Iwjwuwnwluncd, npinkn
wnnnentejwl W wnnnewwwhnigywl huwluwdnpdwl
gnrgwuhpubpp gwén Jwywpnwynwd Bu, JUuwwuwnnh ny
Jhwjl huwutiuywt dhongutph fulwjdwll no npwlg
nwghnuw| pwfudwlp, wyle puwysniejwl wnnnenLpjwl
gnLgwuppubph pwpGuydwup:

Wjuwhuny, nGnwyhu wwwhnydwl npwyh
pwpapwgdwl W nbnGpp wpryntbwybun  yhpwndwl
puunhpu wew £ Lwl  Swjwuwnwunwd, npunkn
wn  nnnipjwdp pwnwpewywunggnlu W he-
tnwgnuincpntlltn Uhus opu gntet s6U hpwywlwgyb):

Udthnthnud

d3-h dwuplu ghunwywu gpwywuntpywl
neuncdUwuppnienillGpp gnyg B wdG, np d3-h
uGpnpndu nL $npdnywpwiht gwuyh wwwnpwé Yyp-
pwendp  wndjwy  Gpyph wennpwwwhnipjwl  hw-
dwywpgh nGnuwpht  wwwhnyuwl  hwdwp
puwwnbuJwé  pnetnud Jupnn £ Lwwuwnt, qguih
hulwnnnipniultph’ 2unphhy wupwywpwp pnidwyw
wpryntbwydGuninepyudp nentph gunuduGph uwhdw-
Lwithwydwl, plswbu Lbwl wu nbnGph pwlwyh
ypdwwndwl, npnup  Swhiuwwnwnp  Bu  thnfuwnpdwl
nL wWwhwwludwl wbuwlynuhg: Pwgh npwuhg,
ontyuwyhg nnpu BU dnydned phy wprynibwydGuninggyudp
W wunpwy nbntpp, nbntph quUwl gnpdplpewghg
pwgwnynd GU swwwgnigwéd W Yuwulwédth Yyhup-
uwywl  wprynibwybnngpyudp nGntGpp: $3-h Up-
pwnnudp Yihupywywu gnpéniuGnigywl b huwpwdnp
E nwpaunwd pnuddwl inlennniywt Ypdwuinnedp, nph
wprynctupnud £ JGéwigund £ ny Jhwyu  pdyuiyuii
hwuwnwwnnigjwl wfuwwnwlupeh, wyle Gpyph tnunbuw-
wU wprynctbwdGunnienilp:

Cwuwn GpypuGpnwd nEnwununbuwghunwywl, ABC,
VEN, hwawhunipjwl, XYZ JGennutph (L ny dhwyl) Yyh-
pwnnudp gt E npwywu wprynctupubp ny Jhuyu H3-h
uGpnpdwl gnpénud, wyle wnrnnpwwwhnipjwl hwdw-
wpgnud ntnGph gudwu gnpépupwgutpnud” 2Gwnp
nutGiny YGluwywunpEl  wuhpwdtwn, wldunwlg L
owhuu-wpryntbwybwnn nGnEpp ypw: Lwle Lpwlwywihg
E ATC/DDD JGennh YUhpwnnudp nEntph wwhwupwnpyu
nLuntdbwuhptlhu, npp Lwhu £ wprynduwdGun indjwiutn
n&ntnh $npUncywpuyht gwuyp Ywqdtint hwdwp:

Uprynctupnud $npdnywpnd UGpwnynd BU
dhwju wyu  nbnGpp, npnug  wprynctlwyBunngegniul
wwwgnigwé E, npnup wudunwlg B, npuwyuwp W
owhuu-wprynctbwyBwn, hhduwywunwd hpgughg gButbphy
nGntpu Gu, L pwgwnynwd BU «ypyuophuwly» nbntph
guncdutbpp’ Jhwdwdwlwy hGunwgubing nEnnpuwypwyhu

lw-
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wuwwhnuwl gnpéplpwgp: Wu wdtUl £ hp hGprehu

nyntpht £ nwpalnwd ntn nntpu gnnn pd24h wzkuw-

wnwlpep, UJwgtgunud  pdoywywl upuwiuGpp W nb-
nwpniddwl pwpnnienillbpp” wyn Yepw' pwpbwdting
hwupwjhU wnnnenLpywl gnigwuhputpp: Ujnwe Ynndhg

D3-h ubpnpnudp uwhdwuwdwynd £ pdyh Yihupyw-

ywl wqwuwnniynip, pwuh np 2wwn pdhyutp Yhpwnned

GU hptlug ynnuhg Lwhupuwnnpth ntntph uwhdwlwthwy

gnigwyp: Uwluwyl bdwt wudbwywl «pnpunLywnpp» hn

yhupyuwywt W wnunbuwywu  wprynduwyGunncejwdp
ndywp et wnwyt, owwhdw| [huh $npdniywpuyhl
gwuyhg, npp wyynwd £ pdrjuywl ghwnnieynlluGpny

Jwulwghwnwgywé thnpawgbwnutph Ynnuhg:

D3-U wpryntbwbwn gnpéhp £ Lwle Jwulwynp
wuwwhnwgpwywu puytpnienilltph  hwdwp, Uw-
Lwywihg ntp ntuh wnnnenLwl wwpunwnhp wwwhn-
Jwgnniejwl ntwenud” Lywuwntiny uh 2wng futnhputph
(nLédwip:

Wuwhund, $3-U wpnyniwybun dGhuwthgd £, npp
huwpwynpnipynll £ tiwhu bdwqgtgutne nEntph atnp
pGpdwl dwhuubpp, pwpdpwglbine npwug nwghnlwy
Uhpwnuwl Jwywpnwyp W puwysnipjwl  nGnwhl
wuwjwhnydwl npwyp:

Ywwnwnpdwéd nLuntduwuhpnipynclltph
wpryntupnud wnwwpyynud £ ulubp wphuwwnwlgubn
dnpunLywpwiht hwdwywpgh Uepnpdwlu nuqnniewdp’
hnwywlwgutiny uh 2wng thntjwjhl gnpdplpwgutp.

1. Cuwp  pdjwyuwl wqadwytpwnipnl W
ncunwllwuppGp bjwqwagnyup UGy vnwpdu
pupwgenid quwé W yhpwnywé ntntph guiuyp:

2. QunuduGph  wpryndupnd  aGnp  pGpdwé  ntntph
gwuyh hphdwlu dpw Jwuwwptb nkntph ABC, VEN,
hwéwhunigyw, XYZ  JGpinwdniggnlllbn”  pninp
6dwhiuGpp W wprynupubpp guwhwwnGine Lww-
wnwyny:

3. Upnynupltph  hhdwl
$nnpdniywpwih - guily
YwqJwytpwnejwu hwdwp:

4. Lbpnutp  duwydwéd  dnpdniywpuyhl
pnidhwunwunnepyniund W 1
Jwlwglt], dJnuhwinpplg  pndhwunwnniejwu
dnpUnLywpuwyhu hwdwywpgh
wprynctbwdGuniggnitip quwhwnGne W wt Y-
wnwntlwagnnpétine (Gpt wuhpwdtwn £) bywwnwynd:

5. SYyw| pnuishwunwwnniwl pnpuncywpuwiht hw-
Jwywpgh ophuwyh hhdwu ypw 2wpniuwyt) wphuw-
wnwlplbpp  nwpwoéwpewlwht,  wjunthGnl
wqagwjhtu $npdnLywputph untnédwl nunnniejwdp:

wyt  ntntph
pd2yuywl

Unw
njuy

gwuyp
twph wlg  hpw-
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. Swjwunwl. Ny Wnipwywl wnpwwnnigniup: Uwu 3, 2018p.: wuwlbih

£ https://www.armstat.am/file/article/poverty_2018_a_4.pdf202 1.-h
hntudwph 7-h npnipjwup:

Swjwunwlh Iwlpwwtwnnieniund wnnnentpjwl hwdwwwnthwy wwwhn-
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OOPMYJNIAPHAA CUCTEMA KAK WHCTPYMEHT /N4 S3POEKTUBHONO nNPMMEHEHNA

NIEKAPCTBEHHDIX CPEACTB

YaxoaH A.A.!, CaaksH A.E.?

'ETY VIHcmumym ¢papmauuu, Kagedpa papmmexHos02uu U 3KOHOMUKU U YrpasaeHus gpapmauuu
2HayyHell yeHmp 3Kcrnepmu3sl 1eKapcme U MeOUUUHCKUX mexHo/a02ul uM. akademuka 3. [abpuessiHa

KnioueBble cnoBa: 3¢pgpexkmusHoe ucrosne308aHue nekapcms,
@opmynspHas cucmema, opmysispHbIt CrUCOK, opmynsp-
HO-meparnesmuy4eckul Komumem.

Bo MHOrmx cTpaHax, a Takxe B ApMeHUn, BOMPOC IEKapCTBEH-
Horo obecneyeHus SIBNSIETCS OOHOW M3 KOYeBbLIX Npobnem
3[1paBOOXpaHeHus. BceMmpHas opraHnsaums 30paBooXpaHeHns
peanunsyeT NONINTUKY, HAaNpPaBEHHYO HA BHEAPEHWE NPVHLMMOB
3(p(PeKTUBHOIO NCNOb30BaHNS IEKAPCTB B CTpaHax, npeanaras
BHEAPWUTb 1 YNyuLInTb (DOPMYNISPHbIE CUCTEMbI KaK MHCTPYMEHT
ona 3@EeKTMBHOro 1Cnonb3oBaHust nekapcts. dopmynsipHas
CMCTeMa B HacTosILEee BPeMSst UCMOJb3YeTcs BO BCEX PA3BUTLIX
CTpPaHax W JAeT MHOXECTBO NpeumMyLLecTs, Hanbonee BaXkHbIM
13 KOTOPbIX SIBASIETCS MOBLILEHNE KauyecTBa MeAWLVHCKON Mno-
Moy, POPMYNSAPHLIA CMNCOK NEKAPCTB BKIOYAET TOMbKO Te

SUMMARY

NleKapCTBa, KoTopble AoKasanu cBoto 3 heKTUBHOCTL, be3onac-
HOCTb, BbICOKOE KauecTBo, 06sieryas paboTy AuL, HazHauatowmx
NIeKapCTBa, yMeHbluas BpayebHble OWNBKM 1 0CNoXKHEHNS dap-
MaKoTepanuu, TeM CaMblM yNyuLias nokasatenm obLecTBeHHO-
ro 30paBOOXPaHEeHNs.

TakuM 06pasoM, hopMysipHas cucTeMa SBASETC AeCTBEH-
HbIM MEXaHW3MOM, MO3BONSIOWMM 3DMEKTUBHO MCNONb30BaTb
NleKapCTBEHHble CPeACTBa, CHW3WTbL 3aTpaTbl Ha MX Mpuobpe-
TEHWE W, KaK CNeAcTBMe, YYULINTb KauecTBO JIeKapCTBEHHOIO
obecneveHuns HaceneHus. Mo3ToMy ero BHepeHne B MeAnLH-
CKNX yUpeXXAeHNsx ApMeHnN 6yaeT OfHUM 13 CaMbiX 3D eKTHB-
HbIX LLAroB K MOJIOXKUTE/bHbIM U3MEHEHMSIM B CUCTEME 3[paBo-
OXpaHeHws.

FORMULARY SYSTEM AS A TOOL FOR EFFECTIVE USE OF DRUGS

Chakhoyan A.A.', Sahakyan A.E.?
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Drug provision is one of the health care key problems in
many countries, including Armenia. The World Health Organi-
zation is implementing a policy aimed at introducing the princi-
ples of effective use of drugs in countries, offering to introduce
and improve formulary systems as a tool for effective use of
drugs. The formulary system is currently used in all developed
countries and provides many advantages, the most important
of which is the improvement of health care quality. Formulary
list of drugs include only those drugs that are proven effective,
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safe, high quality and cost-effective, facilitating the work of the
prescribers, decreasing medical errors and the complications of
pharmacotherapy, thus improving public health indicators.

Thus, the formulary system is an effective mechanism, that
allows using drugs effectively, reduces the costs of their acqui-
sition and, consequently, improves drugs provision to the popu-
lation. Therefore, its introduction in health facilities of Armenia
will be one of the most effective steps to have positive changes
in the health care system.
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2 «Uluinnply» pdolwlwl YGUinpnup wpiinnpnpdwl pudwldnclpe
Unwgywé £ 25.04.2022, gnuwipunuywd £ 30.05.2022, pinntuyfwé £ 19.10.2022

Pwluwih pwnbp' onip, onp  plunhwlnip  plnncuncd,
onph wlpwywpwp  punnclncd, wnpghupl Juynwynbupl,
wnnnonLynLl:

Yenlu 2500 wwph wnwe Ipwnypwnnt wuby k.
«Gpeb Jtlup Jwpnnwlwlp jnipwpwlynip wuhwwnhl
wnw 6hpunn pwlwynipywdp uuncun W Jwpdneeyniuubp, ny
2w phy WL ny pwin, UGup YgunuBlp wnnnontpjwl wdt-
LUwhnruwih dwuwwwnhp» [42]:

Swlpwjht wnnneniwl nnpunh - uwplenpwgnylu
huunhputphg Jtyp ultnwjht Yupqudhéwyh  quw-
hwuwnwlp W plwysniwl wnnnngwl wwhuwwudwl
nL hphqwunnyenilubph Jwupuwpgbdwu Jhole Ywwh
wnlwyniywl pwgwhwynnudu £ UllnujhU pwnwnphy
E bwl ontpp, wju hwdwpynwd £ «wdGUwtuBlughwpy
ultnwunie [22]: Uwpnu wnwlg ulunh wpnn £ gn-
Jjwwnls] Unin Gpyne wdhu, wnwlg prywdsuh’ Uh pwlh
pnwt, wnwlg 9ph* Uuh pwh on:

Qnipu wwwhnynid £ dwpunnnipjwl,
unwuinphtuwnutph 2nowiiwinniyzjwl, yELuwpwlw-
wl pwnwuprutpny Unipebph wlugdwl, UGppoowjhl
L wpunwpeowhu dhowduwypGpnid Uniptph
fuinnignlulGph Jwpgqwynpdwu  gnpéplpwgltpp,
huswbu Lwle  wUdhpwywunptl  dwulwygnud  E
yGLuwphvhwywl ntwyghwutphu: Opgwuhqunwd 9ph
wuwnpniuwynepyniup - ywydwuwynpwdéd £ wtwphend,
dwpuuph quugqwény W ubnnd: Qnipp ywqunud £ Gpp-
wnwuwpn dwpnne Jwpduh quugdwéh 60%-p: Swphehu
qnLgplpewg oph wwpniuwyneniup bjwagnud E (opp-
Lwy’ 5 nwptywund wyn gnigwuhpp 62% k, huly 60-79
nwptywunw nnwdwpnywug nGwentd wiu Ujwgned
E dhtsle 50%, Ywluwlg nbwpend™ 42%): Opgwlhqunid
opwht pwjwlup Wunwwtu nwunwudnd B ywydw-
Lwdnpywdé npwliutwyhnGpdwy, Uswnwywl, $EHw; W
dhqwyhlu Ynpnruwnutpny, pun npnwd” oph Uhohu opwyw
npwwinnyunp 3,6+1,2] £, Ublwpnihy oph pwliwyp

*Luuuyuarnre3UulL 3UUSE

U.3. enpwlywl

ENR3, hhghbluwyh L Eyninghuyh wuphnl
Swugk’ 33, bpluwl, 0025, YnpynLup 2
Ey. thnuwin' kotanyan.armin@gmail.com
3bn.  (+374) 93 1844 19

0,25-0,35.[25]:

Uwpnnt W wwn ysunwuhutph éGpwgdwl hhduw-
wlu wwwbwnp onpu £, nph wlpwywpwpnienlup
Uh ynnuhg wnwowgunwl £ Ytunwuh opgwuhgquutph
wnwpptp gnpéwnnypltph  enywgnud, Unw ynndhg
Jwpnn E  piunhpubp  unbnébl  wwydwuwydnpywd
dwaqgutghnidh, Ywghnwth ywppnuwwnutph W ny opgw-
Lwywl wy hwlupwhu Wniptph hwgbgywéntpywdp [1]:
OnquwUhquntd 9nh ppntihy wlpwywpwpntentup Ywpnn
E hhdwunntpentuubph gGpwpnnn dwuh ywwndwn |hub),
npnug Ephnnghwywl  wwpqwpwunwdutph nGwpned
ywplenp £ wunpwnwntw] wu hwuqwdwuphl, np wjn
hhjywunnrpeniulbpnl wnwwgb] G opwihtu  thnfuw-
lLwynpjwl juwugwpdwl wpryndupnud, pwuh ntn sGU
Wwpquwpwuyt] wy hwugqwdwupubn: Wuhupu® uygpnd
wuhpwdbn E pwgwnt hhdwunnientllGph wnw-
owgdwl wyuhwynn wwwndwnltpp. uw £ hwpgh pneédwl
ywlhuwpgbinudwyht - UnuinbGgdw Engeyniup: Ungnpw-
ywu ontpp, Get wu sh wwpniwynwd Juwuwywp
Jhwgnrpynculitp, wnnnentpjwl hhwlwih wnpnp E1]:

Wu wphuwwnwuph Uywuwnwyl £ neundbwuhpll
dGpohu  wwphutph ghnwywl gpwywunipjwl  wjl
wnpnLputpp, npnue JGpwptpnud G oph - wupwyw-
pwp  pwlbwyutpny  wwdwluwynpgwéd  huwpwynp
wnnnowlwl pulnhputpht L qupgwgdwu hwjwlw-
ywl JGhuwuhquubppl, puswtu Uwl gnpsUwywlnid
wnnn® Jwpnywlug 2npowuncd oph opwywu punhwuncp
ogunwgnpédwu (total water intake, TWI) pwlwyutphu
L opogquwgnpédwl Unpdwutph JGpwpbpw) wnw-
owpyntpeynLblGppu:

Swdwawju dwdwlwywyhg nbuwytwnutph®
Ywuph dSwagnwdp W uygplwywl qupgwgndu pupwgtb|
E opwhu Jhowyuwypned: Gpyhp dnpnpuyncd puwyynn
ysunwuph  opgwuhquutph  YGUuwgnpdnlubnienillu
wluhlwp £ wnwug 9onh: Qpwiht dhowdwyphg nnipu
qguwpn W npwtu hGnlwup huwpwynp opwgnpydwl
Juwugp (e uppbuwht wgnwy Bu Gnbp yEunwuh
opgqwuhquutph  hwdwp: LJdwlu upptuwhlt  hpwyh-
dwynw  wlhpwdtunnegniu £ GnGp  allwdnpbint
$hghninghwywl hwwnney UEhuwuhquutn® opgwuhgunud
opwjhu nGuncpuutpp Wwhwwlbine b nwghnw| tnEnw-
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pwhubint bywwnwynd: Wuop £ dwpnywug 2ppwuncd
upntuwiht hpwyhtwyutpnwd gnpéwnpynd GU Unyl
dGhuwuhquutpp: Bwuh np gwulywgwé pnluyghwih
hpwywlwguwl hwdwp opgqwuhgup oph Ywphp niup,
nLuinh wju «junwywptip», epuwyhtu nEuncpultph 6hwn
pupfunwp Jhwy Gpwphuppl GU, npwbugh YGUuw-
wl Ywplenp opgwlltpppwdwpwn  pwlwynipjwdp
on.p W npwuny thnfuwligynn ullnwlnyetp  unw-
Lwl:  Qpwgpyuwt  wwydwllbpnwd  opqwuhgup
wnwylwhbpenLentup twihu £ juplnp opgwiGphu’
nLnEnht, enpGphl, Ephywdltphl, ywpnht W gtnatiph,
dhusnbn Uintu opgqwllbpp, wyn pUnud”  dywllbpp,
nuyptpp W Juplu wupwdwpwn U onp unwuncd:
Opgqwuhgund opwyhl  wwpwpubph nwghnuw] wnk-
nwpwfudwl wnenwing wrwldlwunwd £ nuntnp, npp,
Jwqutind Jdwpduph quugywéh 1/50 dwup, unwunwd k£
2nowiwinnn wpjwl dwdwih 18-20%-p [1]:
cwpniwywywu  upepbu nGwyghwltpp  hp-
JuwunncpyntllGph wplnp rhuyh gnpénu Gu: Qnu
d. Ppnuushinh  Unnuhg 2016p. wnwywpydt, E
upptuh hngGpwlwywl W Ynguhwhy Unp nGunLywl
dnnb” upptuh punhwupwgwéd  wlwwwhnynipjwl
nGuncpyntp /UCUS/ (Generalized Unsafety Theory
of Stress, GUTS): UCUS-U /GUTS/ Gupwnpnud E, np
ppnuplwywl  uppbu  wWwunwupuwlh  wnwowgdwl
hwdwp upptunpubpu wuhpwdtun s6U, pwdwywl E
puywiG Jhwyu, np hpwyhdwyl wlyunwlg sk Ldwl
wuwydwultpnd wnwewgnn upenpbu Wwwnwuhuwlp, hw-
dwawjl Ywpnwybluwpwlwlywl W Enynighnu inbuw-
ywl nhwnwnpynwdutph, opquuhquh (R wWwwnwupuwul
E (default stress response), npp Uhoin «dhwgdwé» £, L
Jhwjl wuywnwugnipjwl puywidwu ntwend upynid
E nuinGnh wpEdpnuwnnwy yenleh Yynndhg: Cuwnn upptuh
wu  wbunipywl’ wpnilwywywl  uppbup Wwjdw-
Lwynpqwdé E ny wudunwlg wwydwlubph Jed dw-
uwdp sghunnwygwé puywdwdp, npp pwgwunpynud £
wju hwugwdwugend, np wu REwyghwu $hingEutnpy
wnnwdny pwuwn hpu E: Wb Bt E yEunwlwywl wphfuwphh
uGpywywgnighsubph - wnwolwiht  hwpdwpynnuiywl
wwuwwupuwlp, W Jhuyl npn yeunwuputph nL pwlw-
Jwl Jwpnnt /homo sapiens/ ntwenid hGnwgquynid
ghunnwygwywl Jwywpnwynwd wnwye Ghwy puywigin,
inbnGYwgywd hubnL «pwinwy 26npuny: Yjuwbu® wjlwhuh
wuwydwulutp, huswhupe U Jhwjunipyniup, unghwjwywl
gwép Jwpquwyhdwyp, éGpnieynilp, puwywl  Jhow-
duypwjhu gnpénuutbph wlupwywpwpnipynlup, dwpuw-
winwdp, hnquwénieyniup W wyu, wpnn U wnwlg
wyuhwjin  uppbuwht wgnwyutph  wnywjnLpywl
hwugbgut] upptu nbwyghwh qwpqwgdwlp® |nLn
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hwywagnbgnipywl  JGhuwuhgdnd  wuwydwlwydnpdwé
wlwwwhny wuwydwultph sghunwygwé pulywdwdp
[10]: BUpwnpynw E, np 9oph ppnUuhlwywl  wlpw-
Jwpwpnigjwl  wwydwuuGpnd  opgwlhgqdp  ww-
wnwuhuwlnd £ upepbuph pen hwywagnbgnipyul  Jt-
fuwuhquny:

9nh wwhwuep Ywd TWI-U jpwgdnid E undnpwwit
fudtnL opny (Gnpwyh Yuid 22wigywié pnin), huzwtu Lwle
pdwbGlhpubph W ulunh ugunud wwpniuwyynn 9nh
dhongny: 9ph opwywl wwhwluyp Ywpnn E nwpptp
(hug  wwpldwlwdnpdwd  wjuwyhuh  gnpénultbpnd,
hlgwhuhp  BU  Phahuwl  wywhdnigul  Jw-
Ywpnwyp, 2newyw Uhpwduwyph wuwydwlutpp, ullnw-
Jwpagp [21]: ©@pph wupwywpwnp punniunwdp jwpnn E
hwugtgut), hhwynhhnpwwnwghwh (9ph Wwhwwldwl
UthuwUuhquubph fupwunwd” wnwlug opqwUuhgunid oph
punhwunip dwywih thnthnfudwl) W opwgpydwu (9nh
Wwhwwldwl Jthuwuhquutbph fupwunwd” opqwuhgunud
onh punhwuncp Swywih wwywunwpnh nGwencd) [27]:

2Quwnquwguwé GpypuGpnud uEpywynLdu puwysniywlp
uwnunwd £ nepe W wnGunwih ufuwl. Jwpnhl, npnup
Gupwyw U wdtuonw upptultph, Ywnpénwd BU, np RE)N,
unLpép, wiynhnp W pninp tnnGuwyh pdwGihputpp Ywpnn
EU thnfuwphltp gopht’ pwdwpwpbiny opwywl ww-
hwlgp: Phwpyt, Lpdwéd pdwbhputpp wwpniuwyned
GU onLp, uwywyu JphlWlunyl dwdwlwy hwpnun Bu
wnwpptp nGuwyh wjbwhuh Wniptpny, npnup Ywpnn Gu
Lwwuwnt) 9pwgnpydwi:

Qpwanynudp,  hhwnhpnpwwnwghwt W gph - phy
punntunwdp hGunlenqwywunpel hwlgbgunwd  Bu
wnnnonLjwl hwdwp wupwnpBUwwuwn hGnlwuputph:
UUL  Unnnpwuwwhnigjwl W ubnigdwl  wqquyhu
hGwnwagnuneywl  (National Health and  Nutrition
Examination Survey, NHANES) dtpeohu JGpnionipywdp
wpadwlwagnydb £, wupwywpwn hhnpuwwnwgdwé 51-70
nwnpbywt wudwug 2powlnud  dwpuwwywdwl, npn-
Juyuh JtGé ppowqdh, huunihlwihu nGghunBunnipjwl,
wwaquwjnud  gwénp  punnipjwl  [hwynwpnunGhulbph
pwnap wWwpniuwynepywl W JEnwpnihy hwdwhinwuhoh
qqwihnptU wyth pwpan nwpwéywdnipynll pwdwpup
hhnpwuwnwgywélutph htn hwdtdwwnwé: I6nnLyutph
pwydwpwpn pwlwlubp oginwgnpénnutph punpwugnid
ppnuhywywl  wennewywl  puunhpUuGp  nluGgnnutph
pwlwyp qquihnptl phy £ GnGi: buy ppnuhyuywt hhp-
Juwunnygnilubphg  Jwhwgnipgyniup quwhwundt)  E
4,2 wuqwd wybh 2w wju wuadwlg pswlnid, nyptp
hGnnLyutp wwlwu Bu ogunwgnpdt [46]:

Opquwuhgunid oph hwywuwpwyznniejwl
wwhwwuntdu wjupwl jwplnp £ dwpnnt




yGuuwgnpénuGnLEwl  hwdwp, np 9pwihl  Ww-
wnputph dwdwpp YwyntunpEl wwhwwudnd £ Ukn
dhowlwyend, UnyUhuy 9oph  opwywl punniudwl
wpunwhwjindwé  nwunwunwduGph  nbwenud:  LUwl
wpryntbwytun ywpgwynpdwlu wuwjwgnygutpp
hwjnuwptpytp G plwlsnipywl ppwunud  Juinw-
pwé  wnwpptp  nwunwbwuhpnuggnluutpned,  npnugned
gnyg U wpdtb, np oph opwywl punniudwl wpunw-
hwjinqwd  wnwppBpnieynilutph nGwenud  wwqdwih
oudnywnnipywl gnigwuh2p qquih thnthnfuncgnlulbp
sniuh [24, 30, 35], dhusntn phy onLp ogunnwgnpénnutiph
nGwpenwd wpdwuwagndtb) £ Juwgnwptuhuph pwpap Jw-
Juipnuwy [35]:

Wuwtu" E. MEphEpp W hwdwhGnhuwyutpp Upnwd
U, np $hghninghwlywl wnBuwuynuhg hEnnyutph
phy  pwlwyutp punniubGine wagnbgngyniup wlpw-
Jquwpwp E nwunwbwuppdwé: Lpwlp  hpwywlwgpt
GU fuwswal nunduwuppnuenlt, nph Lwywwwyu E
Gntl swihwhwulbph (25-40 wnwpGlwl) Zpowlncd
hhnpwwwghnu  Jwpgwyhédwyh quUwhwwndwlu  phn-
dwpytpubph  hwdbdwwnnieniup $hghlwywt  Jhohu
owupwptnujwoénwl W owwnhdw) Jhypnyhduwyw-
Jwl wuwydwlubpnud, ndpbp wnopw wwjdwulGpnud
ogwnnwgnpét] GBu hGnnwyh wwpptp dwywiutbp: 36-
tnwgnunynnubpp pwdwlyt B Gpyne fudph® puwin hennwyh
opwywu punniudwl swydwih™ phy (£ 1,2 Yop) W wwn onip
fudnnutph (2-4 on): WUpryntupltbph JGpinwdniggniup
gnyg E wndt|, np wwqduwyh oudnpwpniejwl gnigwuh2p
Gnpynt fudptipnud £ qguih thnthnfuncpynilltn sh ncuGgh),
uwlwyt Yynpinhgnih b wpghtpt Jugnwpbuhth (AVP)
huwinnieynllltpp qgwihnpElu wydGih pwpap Gu GnGp phy
hennLyutp punnlunnutph 2powtinud [35]:

Quuwywd wpunwhwjnywé opwgnyuwl
wanbgnipynllubpp ghnbwywuubph Ynnuhg jwjunptu
L hwlgwJdwlwihg nwnwduwuppybp 6u [5, 20], uw-
Juwju Jhlsle 2008 pqwywlp 2wwn phy pwl Ep hwynup
hennyuGph  thnpp  dwywih undnpnipwiht  (habitual
low volume, LOW) punniudwl dwuhl: ®npdwpupuw-
Jwu W Yhupywywl nhwwpyndutpny 1996-2003pp.
pupwgpnud pwgwhwjndt Ehu AVP-h  pwpap Jw-
wpnwyutph  wlpwpbUwwuwnn  wagnbgnienlultpp
Gphywdwyhu hphqwunnyeniiubph, wipnudhuncphwh W
hhwEnwntughwjh nbwenid [8]:

Enwaguynud Jwuwnwpdwéd
pwlwywl  nwndUwuhpnigniultph wpryntupned
pwgwhwjinytghu Jhéwywagpnptu Lpwlwywih
uwwbp wwagUwnd AVP Juwd YnwbBwwhuh pwpap
gnigwupputph W nhwpbwh [51], hhwtpgihytuhwih
[47], wpnnuplw] dwpwwywdwl  [16], huuntnh,

hwdwtwnpwyw-
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upnnwlnpwht  hhdwunnipgnltllGph W npwlghg
Jwhywlu nGwpetph [26, 39, 50] n. Gphywdwhu hp-
JuwunnyynillGph qupgugdwl UGd nhuyh Jdhol [48,
501

Swngp hwupwiht wnnnonipjwl fulnhp E, pwlh
np wwgdwnud AVP-h wpnilwywywu pwpap Jdw-
Ywpnwyutpp  Ywpnn  Bu  hwugtgut| ppnuhy  hh-
Jwlunnipyniulitph nhuyh wytwgdwup:

Spywpwdjw - Ylhuhfuywl  nhinwpynedutph
wnrynLtupuGph yennwoéneyniup gnyg £ wnwihu, npguédp W
pwnap TWI-h swdwjutpp opdw pupwgpnid tnwppGpyncd
EU hpwphg 1-2 -ny: TWHh phy dwydwiubph nGwpenwd
Ujwwndnwd £ dtgh phndwpytpubph  thnthnpuniggnu®
Jbgh dwdwih tjwagnud W oudnywpnipjwl wdtGjwgned,
hUuswbu Lwle wwgquuynud wpghuptu  JwgnwnpGuhuh
(AVP) W Ynpwinhgnh pwlwyutph wybjwgnud: Wu he-
wnwgnuincpntlltph - wpryntuplbpp Jyuwynd BU wijl
dwupU, np oph wdBlopjw phy ogunnwgnpénidp opwyhl
L oudnwnhy hwpdtEphnp wwhwwubine Lwwunwyny
wywhdwgunwd £ AVP-h dwulwygnipejwup opgwuhquh
hndGnuinnwwnhy JGhuwuhquuGpp b hwugbgund  JG-
nwpnhy  hwdwpinnwuhh,  nhwptunnh,  dwpww-
yuwidwl, Gphywdutph  ppnupy  hhwunnipynlultph,
hhwtpwnEughwh W uptwunpwihu hhjwunniynlulutph
wnwowgdwl W qupqugdwl nhuyh UGdwgdwlp [6, 7]:

Lepyuwynudu swihwhwu  puwsnipywt ullnw-
ywpagp, npu wseh E puyuncd Uh Yynnuhg yEunwlwywl
uwhuwwynigbph W wnh J6é pwliwyutpny, huly Ujniu
unnuhg Upgtiph, pwugwntntuh wupwywpwpnipjwdp,
oph  wnopjw  phy oguwagnpédwdp, |hwpdtpnptl
¢h wwwhnynud opgqwuhquh  dhghninghwjwt L
ywpqwdnphy hwdwlwnpgbph gnpénluGniyniup:  Wu
nGwpend wwaqduwynud ElEYwnpnihnubph W yihuhjuywl
phndwnpyGputph Unpdw Jwywpnwyutph wwywhndnwdp
ywuwwnynd £ h hwphy yndwELuwwnnp hndGnunwwnhy
hwdwywnpgtph, GppEdu wnwybjwgnyl swhnd wywnp-
Juwguwl wpryncuenid, UnyUuhuy Gt bdwl ppnUuhlyw-
ywl wpqwynphy gbpwywnnhynieynip hwugbgunwd E
wnwpptp opgwulitph nhupncuyghwyh W yuwudwl nhuyh
Jtoéwgdwup [38]:

U. 7 UGup W hwdwhBnhuwyubpu hpEug wphuw-
wnwupnwd Upnwd BU, np onupp hy  nLuncdUwuhpywé
ubltnwynip £, sbwywd Jwulwygnud £ hwdwpw pninp
$hghninghwywl gnpéplpwgltpnid: Lpwlpe Wu gununwd
GU, np wupwywpwp hhnpwwnwghwih nGwend hnpdn-
Lw W JGhuwuplywywl hwywagntgnipynctlltpp ywpnn Gu
wnuntlughw| Juwwygdwsd |hut uh wne $hahninghw-
ywl hwdwywpgbph hewn: Wu hwdwywpgbph hGwn
Juwywéd wnnnowlwl pulinhputpp Ywpnn U wnwy g
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unylhuy, tpt dwpwdh qqugnnnipynip sh fupwliyt
hGuinliwpwp wulywwn Juwiny [44]:

Ny Jwpwyhy hpjwlnnieniultpl wjuon  wdt-
Lwdté bBL wdblwwpwg wénn gnpw] wnRnNnoWuww-
hwywl ptnu Gu: Wn hhdwunnipynitllGphg™ upunwln-
puwhtp W why 2 wpwpwhl nhwptnp  wdpnng
whuwphnud  puwysnipwt - huwpdwunwdnigywt L
dwhqwl hphduwywl  wwwbwnlbphg GBu:  QUuywd
WJwéd whinwpwunipynilltph nEwenid Phghlwyuwi
wywnphynieyntlt nL wennewnpwn ubntunp hhduwywu
ywUhuwpgblhy dhongubpu GU, uwyuwjt wlhpwdbiwn E
nwnpnLentl nwpdub, wnnne wwpbwytpyh bwl
wjl pwnwnphsuGppl:  funupp  Jwulwynpuwtbu |G-
pwptpnwd £ hGnnlyuGph wuhpwdbn  pwuwyutph
ogunwagnpédwlp: Iwng £ wnwewlned. yupbfi Ewpryng
hunLuwithE] why 2 wpwnwiht nhwptnhg W upunwun-
pwht hhjwunnipynilubphg” 2w onp fudGiny: b
hwjuin GYwd Unp wnyjwuEpp gnyg BU wwihu, np AVP-h
pwnap gnigwuppubpu wnyw BU puwysnipwl 25%-h
onowlnud W pwpwpwiht nhwptwnh no upnwunpwhl
hhjwunnrpenilltph  rhuyh  wllwhu gnpénulGp  Gu:
Wu hwugwdwupnid [pwgnighy hGnnlyuGp punniluinc
dhongny AVP-h Jdwlwpnwyh udwgbgnudp Jupodtu
anpwyhy Uhowdwnnipynit £ Lpqwéd hhqwunnipyniulbpp
WL npwlg pwpnnienillbpp ywupuwpgbGine hwdwp
[27]: @Unwd E, pE Phghninghwywl Yuwpgwynpdwl
wwnqg Yhpwrnwdp Ywpnn £ hwdwwywwnwupuwl pdlyw-
wl Jdnwntgnud |hutp wwppbp  hhdwunnigynlultph
Jwlpuwpgbwu, hGnlwpwp Wwuph wlnnnieyniup
Gpywpwglubine hwdwn [45]:

Swjwintp E, np AVP-U pupwunwd E opgwUuhgunud
wnpeunynpunhynunipny  hnpdnuh (ACTH)  uhUptqgp,
dGpohlu hp hGppht Lwwuwnnud B JwyGphywdutGpned
Unpwhgnih  uptuptgh  wdGuwgdwup. wu jwunptu
hwjinuh  upptuh  wwagduwyhtu  phndwpytnp £ [31]:
Unpunhgnip Ywpnn £ nunnyhnptl wgnk| opquuhqunid
onwjhb pwwluh W wpunwpeowihl hennLyh funniywl
dpw' wybjwgubiny Jtgh éwdwip, ubgny Uwwphnuwdh
W Yuphnwh  Epuyptghwtl. wyu  thnthnfunienlulGpp
ywpnn GU hwugbgub] opwht pwgwuwywl pwjwluh
uintnddwup [49]:

AVP-U pwgh hp hunwly Uwluwynienuhg, wjl
E' V2R (Vasopressin receptor) puywihsutph JUhengny
opgwuhgunwd oph  wwpnibwynipjwl  Yuwpgwynpned,
thnfuwgnnud £ Lwle wy puywihsuEph hGn (V1aR wn
V1bR), npnup wnyw GU yEUnpnuwywl W Swypwdw-
uwht  wwpptp  hneodwsdpubpnd” upgwdnpbing
$hahninghwywt Uh 2wpe gnpéplewgutp [31]: AVP-U
wpnn E Wwlwywih nbp nluGLwp JGwnwpnihy hp-
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Juwunnpynilltph qupgwgdwl gnpéplpwgnid, pwlh
np wjl, gwpnnwd thnpuwgntiny V1aR puywihsubph hew,
fupwunud £ gyniynutingButgp W qlhyngtunthgp [29, 52],
Lywuwnnud £ lwl Gupwuwnwunpuwhu gbnanwd V1bR
pulwihsutpny dhpunpnywé qpyniywgnup W huunchup
aGppwqwuwndwlp [2]: AVP-U, hhwyndhgned thnpuwgntiny
V1bR puywihsuEph hGw, tupwunwd £ ACTH hnpdnluh
wpunwqwunudp® npwund huy Lwwuwnbind Jwybph-
ywduGpnwd  Y4npuinpgnih  uGypbghwyh  wyGugdwlp,
wnwowgutin ynpwnhgnind Jhounpnywé wugwuywih
gyntynutngtbutq [40, 47]:

hwnpwjwdniu-hhwndhqg Jwytphywdwyhu
wnwlugeh gtpwywnhynpenup nGuwywunpBu
Jwwdwé E twl Jwnwdwd oétpwgdwl hGw: Wl
huynuh £, nputu gyncynpinhynhn Juiuywnh quipyuws,
pun nph’ hhwEpubypbghwt wnwewlund £ hhwn-
Ywdwwihl ugpnultph tiwphpwiht ntgtutpwghwih
wpryniened,  npnup  unynpwpwp - wpgbuynd - Bu
qgynLynynpuinhynhnutph wpunwquwnedp: Wu nbgtut-
pwghwl Gupwnpwpwn wnwowunwd E Ynpunnhgnh W
upptuh wy hnpdnuutph Ynunnwuwiht  wgnbgnieywl
hGunlwupnd [43]:

9nh wdtlopw phy oguwgnpédwl nGwpencd LU
SnunGywup W hwdwhBenhuwyuGpp  Ywplnpnd  GU
hhuinnwdhuh nGpp: Lpwup Upnud GU, np wju nGwend
hhuwnwuhund Ywpqwdnpynn UG pnunpwuudhintpwhu
hwJdwywpgl wynhywuncd £ pnnuinyned £ uwyl uihywy
JGhuwlhquutpp, npnup fupwunwd GU oph punniuncdp,
hUuswbu Lwl JGpwpwiuncd £ ppwliwnnipjwl  UGo
wnyw gph pwlwyp: Ipunnwdhlp W npwuhg Juhywy
Yupguwynphsubipp® wpnunwgwunhup, Yhuhtp, wnw-
owgunid U gwyh qqugnnnipeyncl: Ytpp Lpwé hwuquw-
dwlupp, npp Lwhuypunud  wuwnGudt, E, ghunwywl
UnuintgnuduGpnd nhuinwpyynwd £ Gpyne inGuwitynlupg:
Lwu' tnwphpht gnigplpwg opgwihqup epwignyynid k,
Jhlunyl dwdwlwy wju Uninbgdwdp heppynwd E pGpwitih
snpnieinlup’ npwtu opwgpydwlt dhwy Lywl: Spypnpn
Gpp JGéwunwd E  UGpnunpwludhintp  hhuwnwdhuh
wpuwnpnientup, npwuhg  whywy gpujht thnpuw-
Lwynpjwl uwpgwynphsutpp nwnunwd BU swthwqwug
wywhy b wpnn U wnwewglub] wjuwhuh GplenyRutn,
huswhuhp GU wiEpghwl, wupdwlu W Jwpduh wwpptn
dwubpnud ppnupyuywl gudh qgugnnnipeyniup. wju
whunwlwultpp wbwnpe E nhindtu dwpwydh Lpwuutp:
Ldwl Unnbgdwl punncunwdp Gupwnpnwd E, np ppnup-
Ywlwu gwyp, npp sh Ywpnn pwgwunpytp huptyghnu
gnpénup Ywd Juwudwl hwuqudwuph wniuwynipjwdp,
wbuwp £ hhduwywunwd JEuwpwuydh npwbu ppnuplyw-
ywt opwgnpydwu wgnwpw [17]:




3GnnLyuEph phy pwlwlubph punniunwdp Ywpnn
E hwlgbglb] Ltwl wpunwhwwnywsd Jwpduéntejwl,
nGwnGuhwyh, nLwnpNLRjwl enLwguwl L
hnguwoénpywu [4, 19, 33, 37]: R.hu. Untuingh W hw-
dwhGnhuwyutph ynnuhg nunwlwuppdtp W pwgw-
hwjundGl £ Gphuwuwpn wnrnne Jwlwlg 2ppwuncd
TWI-h L tnnpwdwnpnygywl Jhole wnw Juwp: dhaw-
wgpwywl JGppnwoénienilubpt hpwywlwgytp Gl
hGunwagnunynnubph GpGe tudptph Jhol, npnup opjw
pupwgpenwd oguwgnpét] B hwdwwywunwuhpuiwlw-
pwnp 1,5, 2,251 W 3,1} hGnnwy: IGwnwgnuninpnlulitph
wpryntupnud - wwipgbp Bu, np ywuwlg  ynnuhg
ogunwagnpéynn onph pwuwyp wwydwlwdnpnwd £ npw-
dwnpnipyniup: Wu pwgwhwyninedutpp hhdp Gu tnwihu
GgpwywguGine, np Gpp thnpanwd GU owuinhdwjwgluty
wdBbonw wnpwdwnpnipynlup, wbwnp E npwnpnienlu
nwpalt] bwl oginwgnpéynn hennLyutph dwywiht [33]:

bUnguhwhy  $nilyghwitph  Ypw  gpwigpydwl
wantgniywup  JGpwptpnn  nwunwdUwuhpnyggnluliGph
gtpwiznnn Jwul phpwywlwgydt] GU swhwhwulbph
2nownid, pwyg Jwl Lwle wphuwwnwlputbp Gpehuwutph
W nEnwhwulbph yepwpbpjw [28]:

Wuwbu® £.9. Enununup W wye thnpak) U wwnak,
G wprynp onLp fudtin Ywpiin £ pwntwyt) Gpihuwliph
ynnuhg dwlwsnnwywl  wnwownpwuputph  Yw-
tnwnnudp: Mwunwhwywuncywl uygpniupny 7-9 lwpk-
yuwl GpEhuwltpp pwdwuyt) U (nugnighy onup unwguid
L sunnwgwé pudptph: Uprynctuputpp gnyg Bu wnyG, np
(nwgnighy onLn fudwé GpGhuwltpu hptug guwhwwntG GU
npwtu qgwihnptl Wwywu éwpwy, pwl hwdtdwunw-
ywu funcdpp, W Upwlp wyGh wy U Yuwunwnptp nBun-
nwywl nwnpnLjwup yspwptpnn wnwewnpwupltpp
[14]: Qpwagpynidp pwgwuwpwn E wunpwnwnunwd Gpt-
huwutph W nEnwhwultph nunEnwyhu gnpéwnnyRUENHL,
npnup  wWwydwlwydnpnud U uwplenp dwbwsnnuiuw
gnpéplpwgltpp [9, 28]: UG wy whuwwnwupnid hw-
pwywihu bunwhwih 2ng Yihdwywywt wwydwulGpned
nwnngutpnwd nwubph pupwgenid pwgwhwjwnytl E oph
(nwgnighy pwlwylutph pwptUwwuwn wagnbgnieniup
Unquhwinpy nLtbwynipynclltph, huswbu Lwle unpjElunpy
punyeh wuwhuh gnigwuppubph Ypw, hluywhuhp Gu
hnguwoénLpnlll N wnnygnientup: Mwpqytp £, np
nwpngwhwuwy GpEhuwubpp hwyywéd Bu pnyp wpunw-
hwwndwd Jwdwdnp ppwgpyuwl  Jwwugh, Upwlg
onowlnd wnlw E GnGl Lpwlwywh pwguuwywl
Unptywghw opwgnpydwl W Ywpdwwnle hhannnipywl
dhole [18]: Wu hGunwgnuingggniuuGph wpryncuplbpp
wbwnp £ hwh wnub nupnguywl wpwywnhyuwynd
GpEhuwlGph wnnnenLwl ypw wgnnn gnpdnuutph,
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hwwnywwtu wnnne wypGwytpwh npnyplUtph wun-
LwywpgUwl ntwend” dwulwynpuwwbu wwwhnytne

hGnntyuGph  hwuwUGhnigntup 2ng  Yihdwywywl
wuwydwuutpned [28]:
Wuntwdtuwuhd,  npny  hwdwdwpwlwpwlw-

wl hGunwgnuneynclltpnud . ndjwuEpp hwjwuw-
Jwu BU [11, 34]: YQuwtu' 3.U. LEpnih W wying whuw-
nwlpnwd juwuwp fudGine oph oguiwgnpédwu pwliwuyh
W glhynghiwgywsd  htdnginphth  Jwywpnwyh  dhole
hwjwnuwptpysy £ Jdhwu Jwlwug powunwd [T11]:
Uty wy hGunwgnuinipjul dwdwlwly Gphunwuwnn
n. Uhoht wwphph UGd hudph Ywlwlg 2powlnid
UnylwGu s6U hwywnlwpBpybl hunnwy Yuwtn fudgno
oph oguwgnpddwl pwlwyh W why 2 Qwpw-
nwjht nhwptnh qupqugdwu nhuyh dhple [34]: Wu
wphuwwnwuptbpp Jywynd G wyu Jwupl, np oph
ogunwagnpéuwl, hhnpwuwnwghwyh, AVP-h W JGuinwpnihy
wwuwwupuwuh dpole thnfujuwwwygneeniup Ywpnn E
wdtih pwpn (huGL[12]:

Pninp nGwptpnd hwnwgnuninnuEpp funphnupn G
nwihu wybjugut] opwywl oph’ npwbu wudunwug W
wwnqg Ywlhuwnpgthy dhgngh punniuncdp’ wiwquwyh
AVP-h  Jwywpnwyp UJwgbguGine hwdwnp [3, 32
WU Jwpnywlug 2powuncd, npnug undnpwpwnp phy Gu
hGnnLyuGp oquwgnpénwd, AVP-h Jwlwpnwyp pwpap
E, W unynpwywu 9oph punniunwdp wpnn £ bjuqugut]
AVP-h Jwd ynwEwwhuh dwywpnwyp punwdtBup uh
pwlh dwd, on ywd wpwpp htnin [17, 25, 30, 35]:

Swngbp GU wnwowlnd. GrE oph  hwdwww-
nwuppwl  pwluwyutph  oguwgnpénwp  YJwpnn E
Lywuwnt] wnnnonitwl wwhwwludwup W thnfuwlw-
Luwyhu wpngbulbph Yupguydnpdwln, www Apukunpdwy
hhnpwwnwghw W nppuil onp wkwne £ ogquiwgnpdty:

L.G. Updunnpnugp W wye, Jennwstind Jwpnyuwlg
2nowlinid juwwnwpywdéd Lwhunpn hGunwgnuineeyntltph
wprynitpUBnp, wwpgtbl GU, np opdw pupwgenid TWI-h
1,8-hg wwywu Sdwywpn wju 26dpwht Jwlywpnwyu
E, nphg uluwéd wpuwl wwquuwnd  pwpapwuncd
E AVP-h Jwywpnwyp: Uw wl Jwywpnwyl E nph
nGwpenwd nunGnp ubunwd £ AVP uGjpnEunnyphb wpaw-
qgwlpp’ ninnywé opgqwuhgund opwyht  nbuncpubph
wwhwwudwup [7]:

Swupwyhu - wnnnenitywlt  nnpuined ulilinuyghu
Jwpqwdhbéwyh guwhwuwndwl L plwyshLpjwl
wnnnonLRjwlu wwhwwldwl Uhole Jwuwh

wnywynieyntup pwgwhwjingine bywwnwynd hpwyw-
Lwgytl U hGuwgnunienlultp, npnug wpryncupned
wwnpgb] GU, np gnpélwywunwd wnnne Jdwpnywlg
2nowlnid TWI-h pwlwyuGpp LpwuwlwihnpElu twpptn
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Eu: Ophuwly NHANES-h btppnpn  hGwnwgnunnigywl
dbo TWI-h wdtuwgwoéphg Jdptsle wdtUwpwpap Jw-
Juwpnwyp UWUL-h L Ywlwnwh puwysnipwl ppowuncd
onjw pupwgpenwd tnt £ 1,69-7,93 | nnwdwpnywug W
1,25-6,16 | jwlwug pppwuntd [21]:

Swynp, wuhwjn ywwnawnutpny npn2 Jwpnhy phy
EU onip fudnud: Wuwbu® WUL-h W Bdpnuywgh swithwhwu
puwysnipjwl 25-33%-h Zppwuncd TWI-U Juaqunud E
opyw plupwgpend 1,5 L wwlwu [32, 33, 35]: Cun npnd’
UUL-h swihwhwu puwysnienitup Uhohup oguinwgnpénid
E 1,11 hGnnwy (fudBne onp W pdwGhe), nph 30-37%-U
E wwywhnydnud fudGine opnyd: UGdwhwuwyutpp (=71
wnwnGywuhg) onp wybh wwywu Bu ogunwgnpéntd,
pwl GphuiwuwpnuGpp [13]: Wu dwdwubpp Lpwlw-
wihnptlu wwywu Bu oph punniudwl wuhpwdtn Jw-
ywpnwyutphg, npp, pun Uulnh wudwnwgnypjwl Gypn-
wwywl yndhwnth (EFSA) L UUL FdynLpwl wgquyhu
wywnbdpwih wnwowpynieyntlutph, uqunud £ ninw-
dwpnywlg nbwenwd 2,5-3,7/op, Jwlwlg ntwpnid®
2,0-2,7)/on [15, 21]: Gwwepehn £ UG, np phy onLp
oguwgnpénnutpp qgnud U Unyuhuy wdtGh enyp dw-
nwuh wanwtpwl, pwl wiu Jwpnhy, ndetp wwpptpw-
pwn UGé pwlwyniywdp hGnniyutp U oquwgnpénd
[23, 37]:

QUuwywé hp Ywplnpnigywlp® onpp Unnwgywd W
ehy nLuncdbwuhpdwé vllnwunie £ WU wpunwgnyué
E nmwpwobwppwlwhu gnoguwgnpédwt pwlwyutph
dGpwptpw]  wnwowpynigynllbph Jdhol Gnwé
wlhwdwwwunwupuwlnyggnluepny 15, 21 W
wnwwynpnieyntlt £ unbnéynid, np pwgwnniejwdp
wpuwywng nGwetph, Jwphp shw nRwnpnLnL
nwpaut,  UWdJwé hwpght, pwuh np  Swpwyh
qgwgnnniyntul wpntl wnEyywwn nuintgnyg E:

NunwduwuhptGiny PubMed wn  Google Scholar
yuwjptpnud uGpyuwywgywé ghunwywu gnw-
Jwunipjwl wndjuijubpp® E.S. MGphtpp W wye BuLp
GU wju Ggpwywgniewl, np 9oph punnidwl  wyt-

(wgdwl  wgnbgnientll - wnnneongwl  pw  Jupnn
E (hubl nuqquyp’  wwjdwuwdnpwé dbgh  hnuph,
dtgh Unupwgdwl wdGwgdwdp, Ywd wunnnuyp’
dhounpnwynpywé AVP-h bjwquwdp: Owywnhdw] hhnpw-
wnwghwl wwwhndGint hwdwnp wnwowpydnd E, np
onh wuhpwdtiun dwlwp wnnne swhwhwultph hw-
dwp [(hup opwywl Jnwn 2,5-3,5] pwpGhuwnt Yhdw-
Jwywl wwjdwuubpnwd pERell W Jhopt $hghlywywl
pGnudwénLewl ntwencd. wju wwywhnyGine £ opwywl
2-3| Unup Jtgh wpunwquwuwunwdp: fudGine oncpp W wyg
wnnnownwp pdwGihputbpp wtwne £ waqdtl hEnnLyutph
opwywl punniudwl hhduwywl Jwup, npnyhGunle unyn-
npwywl fudGine oncpp Uhwy hEnnyu £, npu wuhpwdtwn
£ opqwuhquhl: 3pnpwghwih pwywpwp dwywpnwyh
Jwuht yywnn wwnqg Jwpytputbpp, huswhuhp U Ubgh
agnyup (3-hg guén’ nuppwwung gniuwjhb uwlnnwyny)
yuwd dhquuuwpyh nwunwpydwl hwtwhiwlwunieniup
(wnudwql 5-7 wuquwd), Ywpnn BU oguwgnpédt] k-
pwhuytipe W uwpgwynpbine henncyubph punnduncdp
[36]:

Wuwhund, UEpYuwyndu ghinwywl gpuywunipjwu
dbo ulubp EU wywnhynptl wlunpwnwpd Juwnwnbg
opwhu  hndGnuwnwagh gnpéplpwgh  wagnbgniejwl
nLuntdbwuhpnpjwlp wnnnenwlu W pwptGlyGgnejwu

dpw:  Swdwdwt  wn  nwnwbwuhpnipyniulbph’
hGnnLyuGph wlpwywpwp  punniunwdp hGunlen-
nwywunptEt  wagnnd £ wnennenygywl hwdwn

wlpwptlwwuwnn  hEnlwupubph wnwowgdwl  Ypw:
Wju wwhhu 9ph ogunwgnpédwl pwlwlubph W tnwpptp
whunnwpwlunieynitltph nL Gpywpwytgnipywl Uhol
uwuwh, puswbu Lwl wnwnbughw| JGhuwlhgquutph
pwgwhuwyndwl wnUsnLpjwdp hwpgwnpnLdutpu
wytGlh 2w U, pwl npwlg JGpwpbpwp wnjw ww-
nwupuwlttpp: WWu Juwwygniejwdp wuhpwdbiun E
2wpnibwytp neuncdbwuhpneyncluGpp, vwyuwyt Uh pwit
wuwnq E. onp wyEwnge Ewn fudt;

RJTUNHIBNFL, hSNHRBNFL B4 UPRNHSNFL | LN3EURGM 2022



garuyuvnrE3UL SULY

QhSNHE3NFL

1. TytenbsiH B.A. n aop. HayuHble oHOBbI 300poBoro nutaHuns //Mocksa, 2010, c.
126-161

2. Abu-Basha E.A., Yibchok-Anun S., Hsu W.H. Glucose dependency of arginine
vasopressin-induced insulin and glucagon release from the perfused rat pan-
creas.//Metabolism, 2002;51(9):1184-1190. [PubMed] [Google Scholar]

3. Allen M.D,, Springer D.A., Burg M.B., Boehm M., Dmitrieva N.I. Suboptimal hy-
dration remodels metabolism, promotes degenerative diseases, and shortens
life. //)CI Insight, 2019;4 doi: 10.1172/jci.insight.130949. [PMC free article]
[PubMed] [CrossRef] [Google Scholar

4. Armstrong L.E., Ganio M.S., Casa DJ. et al. Mild dehydration affects mood
in healthy young women./J. Nutr, 2012;142:382-388. doi: 10.3945/
jn.111.142000. [PubMed] [CrossRef] [Google Scholar]

5. Armstrong L.E., Johnson E.C., Ganio M.S. et al. Effective body water and body
mass changes during summer ultra-endurance road cycling. //J. Sports Sci.
2015;33:125-135. doi: 10.1080/02640414.2014.932918. [PubMed] [Cross-
Ref] [Google Scholar]

6. Armstrong L.E., Kavouras S.A. Nutrients, 31766680Thirst and Drinking Para-
digms: Evolution from Single Factor Effects to Brainwide Dynamic //Networks
2019 Dec; 11(12): 2864

7. Armstrong L.E., Munoz C.X., Armstrong E.M. Distinguishing Low and High Wa-
ter Consumers—A Paradigm of Disease Risk Nutrients, 2020 Mar; 12(3): 858.
Published online 2020 Mar 23. doi: 10.3390/nu12030858

8. Bankir L., Bouby N., Ritz E. Vasopressin: A novel target for the prevention and
retardation of kidney disease? //Nat. Rev. Nephrol., 2013;9:223-239. doi:
10.1038/nrneph.2013.22. [PubMed] [CrossRef] [Google Scholar]

9. Benton D., Burgess N. The effect of the consumption of water on the memory
and attention of children. //Appetite, 2009, 53: 143-146

10. Brosschet J.F,, Vercuil B., Thayer J.F.. Generalized Unsafety Theory of Stress:
Unsafe Environments and Conditions, and the Default Stress Response. //Int.
J. Environ Res. Public Health, 2018 Mar; 15(3): 464

11. Carroll HA,, Betts J.A,, Johnson L. An investigation into the relationship be-
tween plain water intake and glycated Hb (HbA1c): a sex-stratified, cross-sec-
tional analysis of the UK National Diet and Nutrition Survey 2008-2012.// Br. ).
Nutr., 2016;116(10):1770-1780 doi: 10.1017/s0007114516003688. [PMC
free article] [PubMed] [CrossRef] [Google Scholar]

12. Carroll H.A., James LJ. Hydration, arginine vasopressin, and glucoregulato-
ry health in humans: a critical perspective. //Nutrients, 2019 doi: 10.3390/
nul11061201. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

13.Drewnowski A., Rehm CD., Constant F. Water and beverage consump-
tion among adults in the United States: Cross-sectional study using data
from NHANES 2005-2010. //BMC Public Health. 2013;13:1068. doi:
10.1186/1471-2458-13-1068. [PMC free article] [PubMed] [CrossRef] [Goo-
gle Scholar]

14. Edmonds CJ., Burford D ( 2009): Should children drink more water? The ef-
fects of drinking water on cognition in children. //Appetite 52: 776-779

15. EFSA Scientific opinion on dietary reference values for water. //EFSA Journal.
2010;8(3):1459-1506. [Google Scholar]

16. Enhérning S., Bankir L., Bouby N. et al. Copeptin, a marker of vasopressin, in
abdominal obesity, diabetes and microalbuminuria: The prospective Malmé
Diet and Cancer Study cardiovascular cohort. //Int. ). Obes., 2013;37:598-603.
doi:10.1038/ijo.2012.88. [PubMed] [CrossRef] [Google Scholar]

17.Enhorning S., Tasevska I., Roussel R., Bouby N., Persson M., Burri P., Bankir
L., Melander O. Effects of hydration on plasma copeptin, glycemia and glu-
co-regulatory hormones: a water intervention in humans. //Eur. ). Nutr,,
2017;58(1):315-324. doi: 10.1007/s00394-017-1595-8. [PMC free article]
[PubMed] [CrossRef] [Google Scholar

18.Fadda R., Rapinett G., Grathwohl D., Parisi M., Fanari R., Cald C.M., Schmitt J.
Effects of drinking supplementary water at school on cognitive performance in
children. //2012, Appetite 59(3):730-737[PubMed Google Scholar]

19. Ganio M.S., Armstrong L.E., Casa DJ. et al. Mild dehydration impairs cogni-
tive performance and mood of men. //Br. ). Nutr., 2011;106:1535-1543 doi:
10.1017/S0007114511002005. [PubMed] [CrossRef] [Google Scholar]

20. Ganio M.S., Armstrong L.E., Kavouras S.A. Hydration. In: Casa DJ., editor. Sport

and Physical Activity in the Heat. //Springer International Publishing, Cham,
Switzerland: 2018. pp. 83-100. [Google Scholar]

21. Institute of Medicine, Panel on Dietary Reference Intakes for Electrolytes and
Water. DRI, Dietary Reference Intakes for Water, Potassium, Sodium, Chlo-
ride, and Sulfate. //National Academy Press; Washington, DC, USA: 2005.
[Google Scholar]

22.Jequier E., Constant F. Water as an essential nutrient: the physiological basis of
hydration. /Eur ] Clin Nutr. 2010;64(2):115-123. [PubMed] [Google Scholar]

23.Johnson E.C., Mufoz CX,, Jimenez L. et al. Hormonal and thirst modulated
maintenance of fluid balance in young women with different levels of habitual
fluid consumption. /Nutrients, 2016;8:302. doi: 10.3390/nu8050302. [PMC
free article] [PubMed] [CrossRef] [Google Scholar]

24.)Johnson E.C,, Munoz CX,, Le Bellego L. et al. Markers of the hydration pro-
cess during fluid volume modification in women with habitual high or low daily
fluid intakes. //Eur. ). Appl. Physiol., 2015;115(5):1067-1074. doi: 10.1007/
s00421-014-3088-2. [PubMed] [CrossRef] [Google Scholar]

25.)Johnson E.C,, Peronnet F,, Jansen L.T. et al. Validation testing demonstrates
efficacy of a 7-day fluid record to estimate daily water intake in adult men
and women when compared with total body water turnover measurement.
/l). Nutr., 2017;147(10):2001-2007. doi: 10.3945/jn.117.253377. [PubMed]
[CrossRef] [Google Scholar]

26.Katan M., Christ-Crain M. The stress hormone copeptin: A new prognos-
tic biomarker in acute illness. /Swiss Med Wkly., 2010;140 doi: 10.4414/
smw.2010.13101. [PubMed] [CrossRef] [Google Scholar]

27.Kavouras S.A. Hydration, dehydration, underhydration, optimal hydration: Are
we barking up the wrong tree? //Eur. ). Nutr., 2019;58:47 1-473. doi: 10.1007/
s00394-018-01889-z. [PubMed] [CrossRef] [Google Scholar]

28. Kempton MJ,, Ettinger U. et al. Dehydration affects brain structure and func-
tion in healthy adolescents. //Hum. Brain Mapp., 2011 Jan; 32(1): 71-79. Pub-
lished online 2010 dec., 14. doi: 10.1002/hbm.20999

29.Keppens S., de Wulf H. The nature of the hepatic receptors involved in vaso-
pressin-induced glycogenolysis. //Biochem Biophys Acta. 1979;588(1):63-69.
[PubMed] [Google Scholar]

30. Lemetais G., Melander O., Vecchio M., Bottin J.H., Enhorning S., Perrier E.T.
Effect of increased water intake on plasma copeptin in healthy adults. /Eur. J.
Nutr., 2018;57(5):1883-1890. doi: 10.1007/s00394-017-1471-6. [PMC free
article] [PubMed] [CrossRef] [Google Scholar]

.Mavani G.P, DeVita M.V, Michelis M.F. Areview of the nonpressor and nonan-
tidiuretic actions of the hormone vasopressin. //Front Med., 2015;2:19. doi:
10.3389/fmed.2015.00019. [PMC free article] [PubMed] [CrossRef] [Google
Scholar]

32.Melander O. Vasopressin, from regulator to disease predictor for diabe-
tes and cardiometabolic risk. //Ann. Nutr. Metab. 2016;68:24-28. doi:
10.1159/000446201. [PubMed] [CrossRef] [Google Scholar]

33.Mufioz C.X., Johnson E.C.,, McKenzie A.L. et al. Habitual total water intake and
dimensions of mood in healthy young women. // Appetite, 2015;92:8 1-86 doi:
10.1016/j.appet.2015.05.002. [PubMed] [CrossRef] [Google Scholar]

34.Pan A, Malik V.S., Schulze M.B. et al. Plain-water intake and risk of type 2 dia-
betes in young and middle-aged women. //Am J Clin Nutr., 2012;95(6):1454-
1460. doi: 10.3945/ajcn.111.032698. [PMC free article] [PubMed] [CrossRef]
[Google Scholar]

35.Perrier E., Vergne S., Klein A. et al. Hydration biomarkers in free-living
adults with different levels of habitual fluid consumption. //Br. J. Nutr,,
2013;109(9):1678-1687. doi: 10.1017/S0007114512003601. [PMC free
article] [PubMed] [CrossRef] [Google Scholar]

36. Perrier E.T., Armstrong L.E. et al. Hydration for health hypothesis: a narrative
review of supporting evidence. //Eur. J. Nutr., 2021; 60(3): 1167-1180 Pub-
lished online 2020 Jul 6. doi: 10.1007/s00394-020-02296-z

37.Pross N., Demaziéres A., Girard N. et al. Effects of changes in water intake
on mood of highand low drinkers. //PLoS ONE. 2014;9:e94754. doi: 10.1371/
journal.pone.0094754. [PMC free article] [PubMed] [CrossRef] [Google Schol-
ar]

38. Qian Q. Dietary influence on body fluid acid-base and volume balance: The del-

3

RJTUNH@BNFL, AhSNHRSNFL B4 UrRNFISNEL | LN3GURGL 2022



https://www.ncbi.nlm.nih.gov/pubmed/12200765
https://scholar.google.com/scholar_lookup?journal=Metabolism&title=Glucose+dependency+of+arginine+vasopressin-induced+insulin+and+glucagon+release+from+the+perfused+rat+pancreas&author=EA+Abu-Basha&author=S+Yibchok-Anun&author=WH+Hsu&volume=51&issue=9&publication_year=2002&pages=1184-1190&pmid=12200765&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6777918/
https://www.ncbi.nlm.nih.gov/pubmed/31484829
https://dx.doi.org/10.1172%2Fjci.insight.130949
https://scholar.google.com/scholar_lookup?journal=JCI+Insight&title=Suboptimal+hydration+remodels+metabolism,+promotes+degenerative+diseases,+and+shortens+life&author=M.D.+Allen&author=D.A.+Springer&author=M.B.+Burg&author=M.+Boehm&author=N.I.+Dmitrieva&volume=4&publication_year=2019&doi=10.1172/jci.insight.130949&
https://www.ncbi.nlm.nih.gov/pubmed/22190027
https://dx.doi.org/10.3945%2Fjn.111.142000
https://scholar.google.com/scholar_lookup?journal=J.+Nutr.&title=Mild+dehydration+affects+mood+in+healthy+young+women&author=L.E.+Armstrong&author=M.S.+Ganio&author=D.J.+Casa&author=E.C.+Lee&author=B.P.+McDermott&volume=142&publication_year=2012&pages=382-388&pmid=22190027&doi=10.3945/jn.111.142000&
https://www.ncbi.nlm.nih.gov/pubmed/24992367
https://dx.doi.org/10.1080%2F02640414.2014.932918
https://dx.doi.org/10.1080%2F02640414.2014.932918
https://scholar.google.com/scholar_lookup?journal=J.+Sports+Sci.&title=Effective+body+water+and+body+mass+changes+during+summer+ultra-endurance+road+cycling&author=L.E.+Armstrong&author=E.C.+Johnson&author=M.S.+Ganio&author=D.A.+Judelson&author=J.L.+Vingren&volume=33&publication_year=2015&pages=125-135&pmid=24992367&doi=10.1080/02640414.2014.932918&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6950074/
https://www.ncbi.nlm.nih.gov/pubmed/31766680
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7146321/
https://dx.doi.org/10.3390%2Fnu12030858
https://www.ncbi.nlm.nih.gov/pubmed/23438973
https://dx.doi.org/10.1038%2Fnrneph.2013.22
https://scholar.google.com/scholar_lookup?journal=Nat.+Rev.+Nephrol.&title=Vasopressin:+A+novel+target+for+the+prevention+and+retardation+of+kidney+disease?&author=L.+Bankir&author=N.+Bouby&author=E.+Ritz&volume=9&publication_year=2013&pages=223-239&pmid=23438973&doi=10.1038/nrneph.2013.22&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5877009/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5877009/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5197923/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5197923/
https://www.ncbi.nlm.nih.gov/pubmed/27831459
https://dx.doi.org/10.1017%2Fs0007114516003688
https://scholar.google.com/scholar_lookup?journal=Br+J+Nutr&title=An+investigation+into+the+relationship+between+plain+water+intake+and+glycated+Hb+(HbA1c):+a+sex-stratified,+cross-sectional+analysis+of+the+UK+National+Diet+and+Nutrition+Survey+(2008%E2%80%932012)&author=HA+Carroll&author=JA+Betts&author=L+Johnson&volume=116&issue=10&publication_year=2016&pages=1770-1780&doi=10.1017/s0007114516003688&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6627358/
https://www.ncbi.nlm.nih.gov/pubmed/31141915
https://dx.doi.org/10.3390%2Fnu11061201
https://scholar.google.com/scholar_lookup?journal=Nutrients&title=Hydration,+arginine+vasopressin,+and+glucoregulatory+health+in+humans:+a+critical+perspective&author=HA+Carroll&author=LJ+James&publication_year=2019&pmid=31141915&doi=10.3390/nu11061201&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3840570/
https://www.ncbi.nlm.nih.gov/pubmed/24219567
https://dx.doi.org/10.1186%2F1471-2458-13-1068
https://scholar.google.com/scholar_lookup?journal=BMC+Public+Health&title=Water+and+beverage+consumption+among+adults+in+the+United+States:+Cross-sectional+study+using+data+from+NHANES+2005%E2%88%922010&author=A.+Drewnowski&author=C.D.+Rehm&author=F.+Constant&volume=13&publication_year=2013&pages=1068&pmid=24219567&doi=10.1186/1471-2458-13-1068&
https://scholar.google.com/scholar_lookup?journal=BMC+Public+Health&title=Water+and+beverage+consumption+among+adults+in+the+United+States:+Cross-sectional+study+using+data+from+NHANES+2005%E2%88%922010&author=A.+Drewnowski&author=C.D.+Rehm&author=F.+Constant&volume=13&publication_year=2013&pages=1068&pmid=24219567&doi=10.1186/1471-2458-13-1068&
https://scholar.google.com/scholar_lookup?journal=EFSA+Journal&title=Scientific+opinion+on+dietary+reference+values+for+water&volume=8&issue=3&publication_year=2010&pages=1459-1506&
https://www.ncbi.nlm.nih.gov/pubmed/22614056
https://dx.doi.org/10.1038%2Fijo.2012.88
https://scholar.google.com/scholar_lookup?journal=Int.+J.+Obes.&title=Copeptin,+a+marker+of+vasopressin,+in+abdominal+obesity,+diabetes+and+microalbuminuria:+The+prospective+Malm%C3%B6+Diet+and+Cancer+Study+cardiovascular+cohort&author=S.+Enh%C3%B6rning&author=L.+Bankir&author=N.+Bouby&author=J.+Struck&author=B.+Hedblad&volume=37&publication_year=2013&pages=598-603&doi=10.1038/ijo.2012.88&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6424930/
https://www.ncbi.nlm.nih.gov/pubmed/29242971
https://dx.doi.org/10.1007%2Fs00394-017-1595-8
https://scholar.google.com/scholar_lookup?journal=Eur+J+Nutr&title=Effects+of+hydration+on+plasma+copeptin,+glycemia+and+gluco-regulatory+hormones:+a+water+intervention+in+humans&author=S+Enhorning&author=I+Tasevska&author=R+Roussel&author=N+Bouby&author=M+Persson&volume=58&issue=1&publication_year=2017&pages=315-324&pmid=29242971&doi=10.1007/s00394-017-1595-8&
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22841529
https://scholar.google.com/scholar_lookup?journal=J.+Clin.+Endocrinol.+Metab.&title=Release+and+decay+kinetics+of+copeptin+vs+AVP+in+response+to+osmotic+alterations+in+healthy+volunteers&author=W.K.+Fenske&author=I.+Schnyder&author=G.+Koch&author=C.+Walti&author=M.+Pfister&volume=103&publication_year=2018&pages=505-513&pmid=29267966&doi=10.1210/jc.2017-01891&
https://www.ncbi.nlm.nih.gov/pubmed/21736786
https://dx.doi.org/10.1017%2FS0007114511002005
https://scholar.google.com/scholar_lookup?journal=Br.+J.+Nutr.&title=Mild+dehydration+impairs+cognitive+performance+and+mood+of+men&author=M.S.+Ganio&author=L.E.+Armstrong&author=D.J.+Casa&author=B.P.+McDermott&author=E.C.+Lee&volume=106&publication_year=2011&pages=1535-1543&pmid=21736786&doi=10.1017/S0007114511002005&
https://scholar.google.com/scholar_lookup?title=Sport+and+Physical+Activity+in+the+Heat&author=M.S.+Ganio&author=L.E.+Armstrong&author=S.A.+Kavouras&publication_year=2018&
https://scholar.google.com/scholar_lookup?title=DRI,+Dietary+Reference+Intakes+for+Water,+Potassium,+Sodium,+Chloride,+and+Sulfate&publication_year=2005&
https://www.ncbi.nlm.nih.gov/pubmed/19724292
https://scholar.google.com/scholar_lookup?journal=Eur+J+Clin+Nutr&title=Water+as+an+essential+nutrient:+the+physiological+basis+of+hydration&author=E+Jequier&author=F+Constant&volume=64&issue=2&publication_year=2010&pages=115-123&pmid=19724292&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4882714/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4882714/
https://www.ncbi.nlm.nih.gov/pubmed/27213436
https://dx.doi.org/10.3390%2Fnu8050302
https://scholar.google.com/scholar_lookup?journal=Nutrients&title=Hormonal+and+thirst+modulated+maintenance+of+fluid+balance+in+young+women+with+different+levels+of+habitual+fluid+consumption&author=E.C.+Johnson&author=C.X.+Mu%C3%B1oz&author=L.+Jimenez&author=L.+Le+Bellego&author=B.R.+Kupchak&volume=8&publication_year=2016&pages=302&doi=10.3390/nu8050302&
https://www.ncbi.nlm.nih.gov/pubmed/25564016
https://dx.doi.org/10.1007%2Fs00421-014-3088-2
https://scholar.google.com/scholar_lookup?journal=Eur+J+Appl+Physiol&title=Markers+of+the+hydration+process+during+fluid+volume+modification+in+women+with+habitual+high+or+low+daily+fluid+intakes&author=EC+Johnson&author=CX+Munoz&author=L+Le+Bellego&author=A+Klein&author=DJ+Casa&volume=115&issue=5&publication_year=2015&pages=1067-1074&pmid=25564016&doi=10.1007/s00421-014-3088-2&
https://www.ncbi.nlm.nih.gov/pubmed/28878034
https://dx.doi.org/10.3945%2Fjn.117.253377
https://scholar.google.com/scholar_lookup?journal=J+Nutr&title=Validation+testing+demonstrates+efficacy+of+a+7-day+fluid+record+to+estimate+daily+water+intake+in+adult+men+and+women+when+compared+with+total+body+water+turnover+measurement&author=EC+Johnson&author=F+Peronnet&author=LT+Jansen&author=C+Capitan-Jimenez&author=JD+Adams&volume=147&issue=10&publication_year=2017&pages=2001-2007&pmid=28878034&doi=10.3945/jn.117.253377&
https://www.ncbi.nlm.nih.gov/pubmed/20872295
https://dx.doi.org/10.4414%2Fsmw.2010.13101
https://scholar.google.com/scholar_lookup?journal=Swiss+Med.+Wkly.&title=The+stress+hormone+copeptin:+A+new+prognostic+biomarker+in+acute+illness&author=M.+Katan&author=M.+Christ-Crain&volume=140&publication_year=2010&doi=10.4414/smw.2010.13101&
https://www.ncbi.nlm.nih.gov/pubmed/30607564
https://dx.doi.org/10.1007%2Fs00394-018-01889-z
https://scholar.google.com/scholar_lookup?journal=Eur.+J.+Nutr.&title=Hydration,+dehydration,+underhydration,+optimal+hydration:+Are+we+barking+up+the+wrong+tree?&author=S.A.+Kavouras&volume=58&publication_year=2019&pages=471-473&pmid=30607564&doi=10.1007/s00394-018-01889-z&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6869970/
https://dx.doi.org/10.1002%2Fhbm.20999
https://www.ncbi.nlm.nih.gov/pubmed/227475
https://scholar.google.com/scholar_lookup?journal=Biochem+Biophys+Acta&title=The+nature+of+the+hepatic+receptors+involved+in+vasopressin-induced+glycogenolysis&author=S+Keppens&author=H+de+Wulf&volume=588&issue=1&publication_year=1979&pages=63-69&pmid=227475&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6060834/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6060834/
https://www.ncbi.nlm.nih.gov/pubmed/28578535
https://dx.doi.org/10.1007%2Fs00394-017-1471-6
https://scholar.google.com/scholar_lookup?journal=Eur+J+Nutr&title=Effect+of+increased+water+intake+on+plasma+copeptin+in+healthy+adults&author=G+Lemetais&author=O+Melander&author=M+Vecchio&author=JH+Bottin&author=S+Enhorning&volume=57&issue=5&publication_year=2018&pages=1883-1890&pmid=28578535&doi=10.1007/s00394-017-1471-6&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4371647/
https://www.ncbi.nlm.nih.gov/pubmed/25853137
https://dx.doi.org/10.3389%2Ffmed.2015.00019
https://scholar.google.com/scholar_lookup?journal=Front+Med&title=A+review+of+the+nonpressor+and+nonantidiuretic+actions+of+the+hormone+vasopressin&author=GP+Mavani&author=MV+DeVita&author=MF+Michelis&volume=2&publication_year=2015&pages=19&doi=10.3389/fmed.2015.00019&
https://scholar.google.com/scholar_lookup?journal=Front+Med&title=A+review+of+the+nonpressor+and+nonantidiuretic+actions+of+the+hormone+vasopressin&author=GP+Mavani&author=MV+DeVita&author=MF+Michelis&volume=2&publication_year=2015&pages=19&doi=10.3389/fmed.2015.00019&
https://www.ncbi.nlm.nih.gov/pubmed/27299865
https://dx.doi.org/10.1159%2F000446201
https://scholar.google.com/scholar_lookup?journal=Ann.+Nutr.+Metab.&title=Vasopressin,+from+regulator+to+disease+predictor+for+diabetes+and+cardiometabolic+risk&author=O.+Melander&volume=68&publication_year=2016&pages=24-28&pmid=27299865&doi=10.1159/000446201&
https://www.ncbi.nlm.nih.gov/pubmed/25963107
https://dx.doi.org/10.1016%2Fj.appet.2015.05.002
https://scholar.google.com/scholar_lookup?journal=Appetite&title=Habitual+total+water+intake+and+dimensions+of+mood+in+healthy+young+women&author=C.X.+Mu%C3%B1oz&author=E.C.+Johnson&author=A.L.+McKenzie&author=I.+Guelinckx&author=G.+Graverholt&volume=92&publication_year=2015&pages=81-86&pmid=25963107&doi=10.1016/j.appet.2015.05.002&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3349456/
https://www.ncbi.nlm.nih.gov/pubmed/22552035
https://dx.doi.org/10.3945%2Fajcn.111.032698
https://scholar.google.com/scholar_lookup?journal=Am+J+Clin+Nutr&title=Plain-water+intake+and+risk+of+type+2+diabetes+in+young+and+middle-aged+women&author=A+Pan&author=VS+Malik&author=MB+Schulze&author=JE+Manson&author=WC+Willett&volume=95&issue=6&publication_year=2012&pages=1454-1460&pmid=22552035&doi=10.3945/ajcn.111.032698&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3638312/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3638312/
https://www.ncbi.nlm.nih.gov/pubmed/22935250
https://dx.doi.org/10.1017%2FS0007114512003601
https://scholar.google.com/scholar_lookup?journal=Br+J+Nutr&title=Hydration+biomarkers+in+free-living+adults+with+different+levels+of+habitual+fluid+consumption&author=E+Perrier&author=S+Vergne&author=A+Klein&author=M+Poupin&author=P+Rondeau&volume=109&issue=9&publication_year=2013&pages=1678-1687&pmid=22935250&doi=10.1017/S0007114512003601&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7987589/
https://dx.doi.org/10.1007%2Fs00394-020-02296-z
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3984246/
https://www.ncbi.nlm.nih.gov/pubmed/24728141
https://dx.doi.org/10.1371%2Fjournal.pone.0094754
https://scholar.google.com/scholar_lookup?journal=PLoS+ONE&title=Effects+of+changes+in+water+intake+on+mood+of+high+and+low+drinkers&author=N.+Pross&author=A.+Demazi%C3%A8res&author=N.+Girard&author=R.+Barnouin&author=D.+Metzger&volume=9&publication_year=2014&pages=e94754&pmid=24728141&doi=10.1371/journal.pone.0094754&
https://scholar.google.com/scholar_lookup?journal=PLoS+ONE&title=Effects+of+changes+in+water+intake+on+mood+of+high+and+low+drinkers&author=N.+Pross&author=A.+Demazi%C3%A8res&author=N.+Girard&author=R.+Barnouin&author=D.+Metzger&volume=9&publication_year=2014&pages=e94754&pmid=24728141&doi=10.1371/journal.pone.0094754&

QhSNH33NFL

eterious “norm” furthers and cloaks subclinical pathophysiology. /Nutrients,
2018;10:778. doi: 10.3390/nu10060778. [PMC free article] [PubMed] [Cross-
Ref] [Google Scholar]

39.Riphagen 1J., Boertien W.E., Alkhalaf A. et al. Copeptin, a surrogate marker for
arginine vasopressin, is associated with cardiovascular and all-cause mortality
in patients with type 2 diabetes (ZODIAC-3 1) // Diabetes Care, 2013;36:3201-
3207. doi: 10.2337/dc12-2165. [PMC free article] [PubMed] [CrossRef] [Goo-
gle Scholar]

40.Rizza R.A., Mandarino LJ., Gerich J.E. Cortisol-induced insulin resistance in
man: impaired suppression of glucose production and stimulation of glucose
utilization due to a postreceptor detect of insulin action. //J. Clin. Endocrinol.
Metab., 1982;54(1):131-138. doi: 10.1210/jcem-54-1-13 1. [PubMed] [Cross-
Ref] [Google Scholar]

.Roussel R, Fezeu L., Bouby N. et al. Low water intake and risk for new-onset
hyperglycemia. //Diabetes Care, 2011;34:2551-2554. doi: 10.2337/dc11-
0652. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

42.Rush E.C. Water: neglected, unappreciated and under researched. //European

Journal of Clinical Nutrition, 2013, V. 67, pp. 492-495
43.Sapolsky R.M., Krey L.C., McEwen B.S. The neuroendocrinology of stress and
aging: The glucocorticoid cascade hypothesis. //Endocr. Rev., 1986;7:284-
301. doi: 10.1210/edrv-7-3-284. [PubMed] [CrossRef] [Google Scholar]
44.Seal AD., Suh H., Jansen LT, Summers L.G., Kavouras S.A. Hydration and
health. In: Pounis G (ed) Analysis in nutrition research. //Elsevier, 2018, Lon-
don, pp. 299-319 [Google Scholar]
45.Simon N. Thornton Angiotensin inhibition and longevity: a question of hydra-
tion.//European Journal of Physiology, V. 461, pp. 317-324, 2011, Published:
17 December 2010
46. Stookey J.D., Kavouras S.A., Suh H., Lang F. Underhydration is associated with

4

RJTUNHR@BNIL, AhSNHISNFL B4 UrRNHESNEL | LN3BURLT 2022

obesity, chronic diseases, and death within 3 to 6 years in the U.S. popula-
tion aged 51-70 years. //Nutrients, 2020;12:905. doi: 10.3390/nu12040905.
[PMC free article] [PubMed] [CrossRef] [Google Scholar]

47.Tanoue A, Ito S., Honda K., Oshikawa S. et al. The vasopressin V1b recep-
tor critically regulates hypothalamic-pituitary-adrenal axis activity under both
stress and resting conditions. //). Clin. Invest., 2004;113(2):302-309. doi:
10.1172/jci19656. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

48.Tasevska I., Enhorning S., Christensson A. et al. Increased levels of copeptin,
a surrogate marker of arginine vasopressin, are associated with an increased
risk of chronic kidney disease in a general population. //Am. J. Nephrol.,
2016;44:22-28. doi: 10.1159/000447522. [PubMed] [CrossRef] [Google
Scholar]

49. Thunhorst R.L., Beltz T.G., Johnson A.K. Glucocorticoids increase salt appetite
by promoting water and sodium excretion. //Am. ). Physiol. Regul. Integr. Comp.
Physiol., 2007;293:R1444-R1451. doi: 10.1152/ajpregu.00294.2007. [PMC
free article] [PubMed] [CrossRef] [Google Scholar]

50. Velho G., Ragot S., El Boustany R. et al. Plasma copeptin, kidney disease, and
risk for cardiovascular morbidity and mortality in two cohorts of type 2 diabe-
tes. //Cardiovasc. Diabetol. 2018;17:110. doi: 10.1186/s12933-018-0753-5.
[PMC free article] [PubMed] [CrossRef] [Google Scholar]

51.Wannamethee S.G., Welsh P., Papacosta O., Lennon L., Whincup PH., Sattar N.
Copeptin, insulin resistance and risk of incident diabetes in older men. //J. Clin.
Endocrinol. Metab. 2015;100:3332-3339. doi: 10.1210/JC.2015-2362. [PMC
free article] [PubMed] [CrossRef] [Google Scholar]

52. Whitton P.D., Rodrigues L.M., Hems D.A. Stimulation by vasopressin, angioten-
sin and oxytocin of gluconeogenesis in hepatocyte suspensions. //Biochem. J.,
1978;176(3):893-898. [PMC free article] [PubMed] [Google Scholar]



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6024597/
https://www.ncbi.nlm.nih.gov/pubmed/29914153
https://dx.doi.org/10.3390%2Fnu10060778
https://dx.doi.org/10.3390%2Fnu10060778
https://scholar.google.com/scholar_lookup?journal=Nutrients&title=Dietary+influence+on+body+fluid+acid-base+and+volume+balance:+The+deleterious+%E2%80%9Cnorm%E2%80%9D+furthers+and+cloaks+subclinical+pathophysiology&author=Q.+Qian&volume=10&publication_year=2018&pages=778&pmid=29914153&doi=10.3390/nu10060778&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3781508/
https://www.ncbi.nlm.nih.gov/pubmed/23757433
https://dx.doi.org/10.2337%2Fdc12-2165
https://scholar.google.com/scholar_lookup?journal=Diabetes+Care&title=Copeptin,+a+surrogate+marker+for+arginine+vasopressin,+is+associated+with+cardiovascular+and+all-cause+mortality+in+patients+with+type+2+diabetes+(ZODIAC-31)&author=I.J.+Riphagen&author=W.E.+Boertien&author=A.+Alkhalaf&author=N.+Kleefstra&author=R.T.+Gansevoort&volume=36&publication_year=2013&pages=3201-3207&pmid=23757433&doi=10.2337/dc12-2165&
https://scholar.google.com/scholar_lookup?journal=Diabetes+Care&title=Copeptin,+a+surrogate+marker+for+arginine+vasopressin,+is+associated+with+cardiovascular+and+all-cause+mortality+in+patients+with+type+2+diabetes+(ZODIAC-31)&author=I.J.+Riphagen&author=W.E.+Boertien&author=A.+Alkhalaf&author=N.+Kleefstra&author=R.T.+Gansevoort&volume=36&publication_year=2013&pages=3201-3207&pmid=23757433&doi=10.2337/dc12-2165&
https://www.ncbi.nlm.nih.gov/pubmed/7033265
https://dx.doi.org/10.1210%2Fjcem-54-1-131
https://dx.doi.org/10.1210%2Fjcem-54-1-131
https://scholar.google.com/scholar_lookup?journal=J+Clin+Endocrinol+Metab&title=Cortisol-induced+insulin+resistance+in+man:+impaired+suppression+of+glucose+production+and+stimulation+of+glucose+utilization+due+to+a+postreceptor+detect+of+insulin+action&author=RA+Rizza&author=LJ+Mandarino&author=JE+Gerich&volume=54&issue=1&publication_year=1982&pages=131-138&pmid=7033265&doi=10.1210/jcem-54-1-131&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3220834/
https://www.ncbi.nlm.nih.gov/pubmed/21994426
https://dx.doi.org/10.2337%2Fdc11-0652
https://scholar.google.com/scholar_lookup?journal=Diabetes+Care&title=Low+water+intake+and+risk+for+new-onset+hyperglycemia&author=R.+Roussel&author=L.+Fezeu&author=N.+Bouby&author=B.+Balkau&author=O.+Lantieri&volume=34&publication_year=2011&pages=2551-2554&pmid=21994426&doi=10.2337/dc11-0652&
https://www.nature.com/ejcn
https://www.nature.com/ejcn
https://www.ncbi.nlm.nih.gov/pubmed/3527687
https://dx.doi.org/10.1210%2Fedrv-7-3-284
https://scholar.google.com/scholar_lookup?journal=Endocr.+Rev.&title=The+neuroendocrinology+of+stress+and+aging:+The+glucocorticoid+cascade+hypothesis&author=R.M.+Sapolsky&author=L.C.+Krey&author=B.S.+McEwen&volume=7&publication_year=1986&pages=284-301&pmid=3527687&doi=10.1210/edrv-7-3-284&
http://scholar.google.com/scholar_lookup?&title=Hydration%20and%20health&pages=299-319&publication_year=2018&author=Seal%2CAD&author=Suh%2CH&author=Jansen%2CLT&author=Summers%2CLG&author=Kavouras%2CSA
https://link.springer.com/journal/424
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7230456/
https://www.ncbi.nlm.nih.gov/pubmed/32224908
https://dx.doi.org/10.3390%2Fnu12040905
https://scholar.google.com/scholar_lookup?journal=Nutrients&title=Underhydration+is+associated+with+obesity,+chronic+diseases,+and+death+within+3+to+6+years+in+the+U.S.+population+aged+51%E2%80%9370+years&author=J.D.+Stookey&author=S.A.+Kavouras&author=H.+Suh&author=F.+Lang&volume=12&publication_year=2020&pages=905&doi=10.3390/nu12040905&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC311433/
https://www.ncbi.nlm.nih.gov/pubmed/14722621
https://dx.doi.org/10.1172%2Fjci19656
https://scholar.google.com/scholar_lookup?journal=J+Clin+Invest&title=The+vasopressin+V1b+receptor+critically+regulates+hypothalamic-pituitary-adrenal+axis+activity+under+both+stress+and+resting+conditions&author=A+Tanoue&author=S+Ito&author=K+Honda&author=S+Oshikawa&author=Y+Kitagawa&volume=113&issue=2&publication_year=2004&pages=302-309&pmid=14722621&doi=10.1172/jci19656&
https://www.ncbi.nlm.nih.gov/pubmed/27347674
https://dx.doi.org/10.1159%2F000447522
https://scholar.google.com/scholar_lookup?journal=Am.+J.+Nephrol.&title=Increased+levels+of+copeptin,+a+surrogate+marker+of+arginine+vasopressin,+are+associated+with+an+increased+risk+of+chronic+kidney+disease+in+a+general+population&author=I.+Tasevska&author=S.+Enh%C3%B6rning&author=A.+Christensson&author=M.+Persson&author=P.M.+Nilsson&volume=44&publication_year=2016&pages=22-28&pmid=27347674&doi=10.1159/000447522&
https://scholar.google.com/scholar_lookup?journal=Am.+J.+Nephrol.&title=Increased+levels+of+copeptin,+a+surrogate+marker+of+arginine+vasopressin,+are+associated+with+an+increased+risk+of+chronic+kidney+disease+in+a+general+population&author=I.+Tasevska&author=S.+Enh%C3%B6rning&author=A.+Christensson&author=M.+Persson&author=P.M.+Nilsson&volume=44&publication_year=2016&pages=22-28&pmid=27347674&doi=10.1159/000447522&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2922067/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2922067/
https://www.ncbi.nlm.nih.gov/pubmed/17596327
https://dx.doi.org/10.1152%2Fajpregu.00294.2007
https://scholar.google.com/scholar_lookup?journal=Am.+J.+Physiol.+Regul.+Integr.+Comp.+Physiol.&title=Glucocorticoids+increase+salt+appetite+by+promoting+water+and+sodium+excretion&author=R.L.+Thunhorst&author=T.G.+Beltz&author=A.K.+Johnson&volume=293&publication_year=2007&pages=R1444-R1451&pmid=17596327&doi=10.1152/ajpregu.00294.2007&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6071392/
https://www.ncbi.nlm.nih.gov/pubmed/30071874
https://dx.doi.org/10.1186%2Fs12933-018-0753-5
https://scholar.google.com/scholar_lookup?journal=Cardiovasc.+Diabetol.&title=Plasma+copeptin,+kidney+disease,+and+risk+for+cardiovascular+morbidity+and+mortality+in+two+cohorts+of+type+2+diabetes&author=G.+Velho&author=S.+Ragot&author=R.+El+Boustany&author=P.J.+Saulnier&author=M.+Fraty&volume=17&publication_year=2018&pages=110&pmid=30071874&doi=10.1186/s12933-018-0753-5&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4570154/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4570154/
https://www.ncbi.nlm.nih.gov/pubmed/26158609
https://dx.doi.org/10.1210%2FJC.2015-2362
https://scholar.google.com/scholar_lookup?journal=J.+Clin.+Endocrinol.+Metab.&title=Copeptin,+insulin+resistance+and+risk+of+incident+diabetes+in+older+men&author=S.G.+Wannamethee&author=P.+Welsh&author=O.+Papacosta&author=L.+Lennon&author=P.H.+Whincup&volume=100&publication_year=2015&pages=3332-3339&pmid=26158609&doi=10.1210/JC.2015-2362&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1186313/
https://www.ncbi.nlm.nih.gov/pubmed/747659
https://scholar.google.com/scholar_lookup?journal=Biochem+J&title=Stimulation+by+vasopressin,+angiotensin+and+oxytocin+of+gluconeogenesis+in+hepatocyte+suspensions&author=PD+Whitton&author=LM+Rodrigues&author=DA+Hems&volume=176&issue=3&publication_year=1978&pages=893-898&pmid=747659&

QhSNHE3NFL

BOAA N 310POBLE

KomarsH A.O.", NonymsH I. T2

TEIMY, Kagpedpa 2uzueHsl u 3k0/102uu

2 «Acmxuk» MeduyuHckul ueHmp duazHocmu4eckoe omoeseHue

KnioueBsble cnoBa: 8oda, obuwiee nompebrsieHue eodel, Hedocma-
moyHoe nompeb/ieHue 800bl, GP2UHUH-8A30MPeCcCcUH, 300posbe.

WccnepoBannst B 06nactn obLiecTBEHHOrO 34paBOOXpaHe-
HWSl, NMPOBOAMBLUMECA [ECATUNETUSMM, BK/KYANM U3ydyeHue
COCTOSIHWS MWUTaHUSI 1 €ro CBSI3N C YKPErNJIeHNEM 3[40pOBbS 1
npodwunaktTnkon 3abonesaHmin. Boaa sBNSETCA KOMMOHEHTOM
nuTaHus. Bona HeobxoanMa ans NULLEeBapEHWs, LMPKY LA Ni-
TaTeNbHbIX BELLECTB, MEPEMELLEHMS BELLECTB Yepe3 KIETOYHbIe
mMeMbpaHbl, MeTabonnsmMa 1 perynsumm BHYTPUKIETOYHO-BHE-
KNETOYHOW KOHLEHTpauun. 3T Npouecchl ONTUMU3MPYHOTCS
YKECTKOW 3aLUMTON LLeHTpanbHOW HEPBHOW cncTeMbl. HepaBHne
Hay4YHble NCCNeOoBaHNs, MPeACTaBNEHHbIE B 3TOW CTaTbe, NOKa-
3blBalOT, YTO HEOCTATOYHOE eXefHeBHoe noTpebneHve Boab
CBSA3@HO C HeHNaronpusTHEIMWU NOCNEACTBUSIMA ANSt 300POBbS.
CornacHo 3TMM nccnefoBaHUAM, HU3KOe CyToYHoe noTpebneHne

SUMMARY

BOAbI ANSi NOLAEPXKAHUS BOLHO-OCMOTUYecKoro banaHca akTw-
BMPYeT roMeocTaTnyeckne MexaHvu3mbl OpraHnsMa C yyactvem
AVP (aprviHvH-Ba3zonpeccrH) 1 cnocobCcTByeT NOBLILEHWIO pu-
CKa pa3BUTUSi XpOHUYeCKMx 3aboneBaHuii. B pasHbix cTpaHax
25-33% Bcero B3poC/ioro HaceneHnst notpebnsoT MeHee 1,5 n
Boabl (06lwee noTpebneHne) B CyTKM, YTO 3HAUMTE/ILHO MEHbLUE
afleKBaTHOro ypoBHs noTpebnenust Bogbl. [ns obecneueHus
ONTUManNbLHOW rmapataumn npepnaraercs, ytobbl onNTManbHoe
obuwee notpebnexHne Boabl A8 340POBbLIX B3POCbIX NIOAEN B
YMEPEHHOM KnnMaTe ¢ GU3NYeCcKor akTUBHOCTLIO OT IErKOW 10
YMEPEHHOW [OMKHO COCTaBnsATb OT 2,5 Ao 3,5 NMTPOB B L€Hb.
WMccnepoBanns  ybeautenbHo [0KasbiBalOT HeobXoaMMoCTb
afiekBaTHoro notpebneHns »MOKOCTM B KayecTBe MpOCTOn U
6e30nacHol Mepbl NPOMUIAKTUKN Pa3NnyHbIX 3a601eBaHWi.

WATER AND HEALTH

Kotanyan A.H.', Gyulumyan G.T?

"'YSMU, Department of Hygiene and Ecology

2 “Astghik” Medical Center Diagnostic Department

Keywords: water, total water intake, insufficient water intake,
arginine vasopressin, health.

Public health surveys spanning decades have studied the nu-
tritional status and its association with the health promotion and
disease prevention. Water is a nutritional component. Water is
essential for digestion, circulation of nutrients, movement of
substances across cell membranes, metabolism, and regulation
of intracellular-extracellular concentration. These processes are
optimized by the stringent defense of the central nervous sys-
tem of body, water and fluid concentration. Recent scientific
studies presented in this article show that low volume water
intake is associated with adverse health outcomes. According to
these studies, low daily water consumption activates the body’s

homeostatic mechanisms with the participation of AVP to main-
tain the water-osmotic balance, contributes to the increased
risk of developing chronic diseases. In different countries 25-
33% of all adult population intakes less than 1.5 L of water (total
intake) per day, which is significantly less than adequate water
intake levels. To ensure optimal hydration, it is proposed that
the optimal total water intake for healthy adults in temperate
climates with mild to moderate physical activity should be from
2.5 to 3.5 liters per day. Studies provide convincing evidence of
the need for adequate fluid intake as a safe, simple preventive
measure against various diseases.
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