DOI 10.31640 ISSN 1019-5297 (Print) ISSN 2706-8803 (Online)

JIhAPCbRA (HIPABA
BPAYEBHOE IEI0

HayxkoBo-npakTuynuii ;kypHaJ
3acunosauuii y rpyani 1918 p.
Buxonuts 8 pasis Ha pik

Haropomxenuii [Touecnoro rpamoTtoio

[Ipesunii Bepxosuoi Pagn Yxkpaincekoi PCP

HYPHA ™
A

(aZ,

.*’QFBHOE_ »

7'8 (1157)

HKOBTEHb-TPY/ITEHD
2020

Kuis
®epenenp B. b.
2020




3acnoauku: HMAITIO imeni I1. JI. Hlynuxa,
TOB "ludpopmanilino-HaykoBuid eHTp "Jlikapcpka crpasa"

Pepnaxkiuis: ronosuwuii pexaxtop B. B. Opacewkoscokuil,
3acTymHUK rosoBHOro penakropa I. O. Conosiiosa,
BifmoBiapHui cexperap B. b. Depenenp

PEJAKIINHA KOJEIISA

Haeun Kymap Aeapsan (Hero Hemi, Iunis), Menanis Mapis de Pamoc Amopim (Pecudi, bpasunis), O. M. ba-
sanoea (HoBocubipesk, P®), H. I buuxosa, O. I1. Bonocoseys, FO. B. Boponenko, C. B. Buoubopeyw, Bixmop
1. Byc (Pum, Iranist), C. I Tuuxa, €. M. Topbans, H. I Toposenxo, FO. B. Jlecsa, C. M. /[pocosos (XapkiB),
11. @. [lyoka, Banepiii JKyxos (Topyns, llonsma), 1. C. 303yaa, B. €. Kasmipuyk, JI. JI. Kanoocua, FO. 1. Ko-
wmicapenxo, C. 1. Koposin, C. O. Kpamapvos, B. I1. Jlakamow, B. I Jluzoey6, JI. /]. JTio6uu, loanna B. Ilana-
@anaciy (Deccanis, I'peuis), B. B. Illonomapwvos (Mincek, binopycs), P. I Ilpoyiok, B. B. OpocewikogcoKuii
(ronoBuuit pepakrop), H. O. Casuuyk, JI. M. Ckiexa, I. O. Conogitosa (3acT. TOJIOBHOTO PEIaKTOpa, BiAIoO-
BifajnbHa 3a Bulyck Bunanus), O. K. Toncmanos, Maypin @naxepmi (Binniner, Kanana), €saneenoc @padenoc
(Deccanis, I'peuist), H B. Xapuenro, O. C. Yaban, C. M. llampaes, B. I1. llunynin, B. I1. [Llupoboros,
0. I1. Hsoposcoruii (Kuis)

PEJAKIIMOHHAS KOJUIETI' IS

Hasun Kymap Aeapean (Hwto [lenu, Unnus), Menanus Mapus oe Pamoc Amopum (Pecudu, bpasunus), O. M. ba-
sanosa (HoBocubupck, P®), H. I Buukosa, A. Il. Bonocosey, 0. B. Boponenko, Bukmop HU. Byc (Pum,
Wranus), C. B. Buowibopey, C. I Tuuka, E. H. I'opbans, H. I Toposenxo, 1O. B. [leesa, C. M. /[pocoso3
(XapwkoB), I1. @. /[yoka, Banepuii XKyrxoe (Topyus, [lonwma), 4. C. 303yas, B. E. Kasmupuyk, JI. J]. Kaniooic-
nas, 0. U. Komuccapenko, C. U. Koposun, C. A. Kpamapés, B. I1. Jlakamow, B. I Jluzozcy6, JI. /1. JIobuu,
B. B. Opaicemuxosckuit (tnaBubiii penaxrop), Hoanna B. Ilanaghanacuy (Peccanus, 'peunst), B. B. [lonomapés
(Mumnck, benapycs), P. I Ilpoyiox, H. O. Casuuyk, JI. H. Cxuska, I. A. Conoevésa (3aM. IJIaBHOTO PeIaKToO-
pa, oTBeTCTBeHHAas 3a Bbinyck), A. K. Torcmanos, Maypun ®@naxepmu (Bunnuner, Kanana), Eeaneenoc ®pa-
denoc (Peccanus, ['peuus), H. B. Xapuenko, O. C. Yaban, C. H. lllampaes, B. 1. [llunynun, B. I1. [llupobo-
ko8, A. I1. Hsoposckuii

EDITORIAL BOARD

Naveen Kumar Agarwal (New Delhi, India), Melania Maria de Ramos Amorim (Recife, Brazil), Olga M.
Bazanova (Novosibirsk, Russian), Nina G. Bychkova, Oleh S. Chaban, Yuliia V. Dieieva, Svitlana M. Drogo-
voz (Kharkiv), Petro F. Dudka, Maureen P. Flaherty (Winnipeg, Canada), Evangelos Fradelos (Thessaly,
Greece), Evgeniy N. Gorban, Natalia G. Gorovenko, Sergiy G. Hychka, Lidiia D. Kaliuzhna, Vira E. Kaz-
mirchuk, Natalia V. Kharchenko, Yulia 1. Komisarenko, Sergii 1. Korovin, Sergiy O. Kramarov, Volodymyr
P. Lakatosh, Larysa D. Liubich, Viktor G. Lizogub, Vasyl V. Orzheshkovskyi (Chief Editor), loanna V. Pa-
pathanasiou (Thessaly, Greece), Viadimir V. Ponomarev (Minsk, Belarus), Radu G. Protsiuk, Natalia O. Savy-
chuk, Sergiy N. Shamrayev, Volodymyr P. Shyrobokov, Larysa M. Skivka, Galyna O. Soloviova (deputy editor-
in-chief), Oleksandr K. Tolstanov, Oleksandr P. Volosovets, Yuriy V. Voronenko, Viktor 1. Vus, Stanislav
V. Wdyborets, Oleksandr P. Yavorovskiy, Ivan S. Zozulia, Walery Zukow (Torun, Poland)

PeKoMEH/J0BAHO 10 BUIAHHS PEIAKIIHO0 KOJICTIEI0 JKypHAILY
3MicT po3mIAHYTO i 3aTBepUKEeHO Ha 3acizanui BueHoi paan HMATIO imeni I1. JI. Ilynuka Ne 6 Bix 12.09.2020 p.

Ha Bci crarri, omyOnikoBaHi B sKypHaJTi, BCTAaHOBIIOIOTECS 1M (ppoBi inenTndikaropu DOI

IToBHOTEKCTOBA BEpCis JKypHay NpeAcTaBiIeHa Ha cailTi. EnexrpoHHi komii omyOnikoBaHNX cTaTel MepeaaroThes
1o HauionanbHoi 6i6miorexu im. B. B. BepHazncbkoro s BimbHOTO noctyiy B pexxkumi online. Pedeparu crareit
nmyOIiKyI0ThCs B « YKpaiHChbKOMY pedepaTtuBHOMY KypHaIi», cepis «MeauuuHar»

Hanpykoani matepiaan He 060B’SI3K0BO BiI0OpaKarOTh MOMISIH PEAKILIi, SKIIO e CIeI[ialbHO He OTOBOPEHO.
Penakiiis Takox He Hece BIMOBIAAIBHOCTI 38 HACIIIKHM, OB sI3aHi 3 BUKOPUCTAHHSAM HA/IaHOI B )KypHai iHpopmaril

DOI 10.31640 Hepennnarnuii ingexe — 74088 ISSN 1019-5297

Anpeca penakiii ta Buasipt: 01103, Kuis-103, Byn. ITinsucorpkoro, 4a, nonikiinika Ne 1
Ten./dake (044) 529-75-56, 067-302-86-10, 095-16-44-775, 063-99-38-276
E-mail: redakciya@liksprava.com, liksprava@i.ua, gala.sol@i.ua, liksprava@ukr.net Caiit: http://www.liksprava.com

Po3paxynkoBwuii paxyHok Buaasipt: @OIT depeners Bitaniit Bopucosuy,
E€IPDOOY 2389316095, p/p UA7938026900000260060562028933,
Cromnuna ¢inist [TAT Kb “Ilpusarbank”, M®O 380269, € IPTIOY 6aunky 14360570

CBizouTBO 1po AepxkaBHy peectpariio: cepist KB 23218-13058 TP Big 22.03.2018 p.
Omy6nikoBaHi B HOMEpi CTaTTi NPOPELeH30BaHI
Kypuan ingekcyerbest B Google Scholar, Publons, ERIH Plus, Ulrich’s, Index Kopernikus,
ELIBRARY, OJS, EBSCO Information Services, Searching Journal, WorldCat

3nano 10 Habopy 16.09.2020. ITianucano no apyky 30.09.2020. dopmar 70x108/16.
YMm.-apyk. apk. 8,4. O6mn.-Buz. apk. 7,64. Tupax 800 npum. 3am. 41-2020.

Burorosnents opurinai-makera ta apyk: @OIT Oepenens B. B., ten. 050-545-79-69
01033, m. KuiB-33, Byn. Kunsuceeka, 7-6, od. 9
CBiZOLTBO MPO BHECEHHS Cy0’€KTa BUIABHUYOI CIIPaBH 10 JIep)KaBHOTO peecTpy BUIABIIIB,
BHUTOTIBHHUKIB i pO3IIOBCIO/KYBayiB BUiaBHUYOI mpoaykiii: JIK Ne 2846 Bin 07.05.2007 p.

© HMATIO imeni I1. JI. Illynuka, 2020
© TOB “IHI] "Jlikapcbka cripasa", 2020



AKTYAJIBPHA CTATTA

VIK 577.112.82:577.114.4 DOI 10.31640/IVD.1-2.2021(1) TMoctymuna 26.10.2020
B. E. KABMUPYYK', H. B. JEHJJEPYK?, B. ®. OP/IUK' (Kues)

OIIBIT MPO®PUINAKTHUKHA U DOPPEKTUBHOCTH
JEYEHUS KOPOHABUPYCHOM MHO®EKIIUH
HA JOT'OCIIUTAJIBHOM 3TAIIE

'O00 «MHCTUTYT UMMYHOJIOTHH, aJUICPTroJIOTHH U peabuintauumny», Kues;
2KHIT «IlenTp mepBHYHON MeIuKO-caHUTapHO# momorinu Ne 2» JlHenpoBckoro paiiona, Kues
<institut_immunologii@ukr.net>

B pabome usznooicen onvim npogurakmuxu u aeueHuss KOpoHASUPYCHo undexyuu Ha
doeocnumanvHom smane. Yxazanvl npoguiakmuyeckue cxemvl HYMPUMbIULEUHO2O0
UCNONL30BAHUS UMMYHO2IO0YIUHA Yel08eKad HOPMATbHO20, cxembl ucnoavzosanus 10 %
buosena, anboymuna, dekcamemasouna, ouyuinuna. Ilpusedenvl npumepol ieueHus 6oib-
HBIX C pA3IUYHOU XPOHUYECKOU KOoMOpOuoHot namonoeuetl. M3 150 nayuenmos, nony-
YABUIUX GLIUEYKAZAHHYIO NPOQUIAKMUKY U JledeHue, He OmMedanocs npooiem c
NCUXUKOU U CO CMOPOHBL CEPOCUHO-COCYOUCMOU CUCEMbL, He HAOII00AI0Ch NOCHKO-
8UOHO20 cundpoma. Hu ooun uz nayuenmos ne nonan ¢ cmayuonap Ha KUciopooome-
panuio u He ymep.

KaoueBbie ¢10Ba: KOPOHABUPYCHAs HH(PEKIMS; MPOPHIAKTHKA; JICUCHHE; HMMYHOTJIO-
OynuH uenoBeka HopMalbHBIH; 10 % OuOBeH, anbOyMHH, JeKcaMeTa30H, OUIIMILTHH.

JlaHHbBIN MeTOA NMPO(HIAKTUKU U JICUYCHUS KOPOHABUPYCHOU WH(MEKIMU ObLI
npemioxkeH MunsapaBy Ykpaunsl B Hadane 2020 r., ogHako OblT OTBEPTHYT MEPBHIM
3amecTuTereM MUHHCTpa 3/[paBOOXPaHEeHHs. 32 TIOMONIBIO K HaM 00paTHiioCh MHO-
YKECTBO Bpauell MO BONPOCAM HX 3allUThl OT KOPOHABUPYCHOH MHQEKLUUHU, TaK KaK
OHHU HaxXOHATCSA B KOHTAKTE ¢ OOJbHBIMU. MeIUIIMHCKUM paOOTHHKAM MBI JaJld Cje-
JYIOIUH COBET: KayKable 2 HeJl BHYTPUMBIIIEYHO BBOJUTH HMMYHOTIIOOYIHH (ram-
MaryioOyJMH) YeJIOBeKa HOPMaJbHBIH, 110 2 aMITyJbl B 00€ Srofuibl (Bcero 4 aMIryibl).
BO3HHMKI0 MHOXECTBO BOIPOCOB IO MOBOAY padOTHl C MAaLMEHTAMU, UMEIOIIUMHU
nonoxutenbusiid [II[P- Tect, mocne yero, mo mpockOe CeMEUHBIX Bpaueil, COCTOSII-
cst mactep-knace: «lIpodunakTuka u gedeHne KOpOHaBUPYCHON MH(PEKIUU» C CChLI-
KOH Ha OMBIT 3()PEKTUBHOCTH MCIIOIL30BAHUSI MMMYHOTTIOOYINHA ¢ MpodrTakTude-
CKOU M JIeueOHOH LENBIO.

[To naMnMaTuBe uTanbsHCcKON PupMbl «'yHa» B YKpawmHe COCTOSIICS BEOWHAp
Ha TeMy: «OMmuOKN TUarHOCTUKH, TPOPUIAKTUKH U JICYCHUS] KOPOHABUPYCHOW WH-
(exuuu aHTHOMOTHKOTEpanueny, KoTopas (aHTHOMOTHKOTEpaIusi) He TOJIBKO HE OKa-
3bIBaJIa MOJIOKHUTEILHOTO BIMSHUS Ha OpraHU3M 3a00JIeBIIMX KOPOHABUPYCHON HH-
¢dexuueit, a nuip gaBaina nodounsie dddekTrl. [lanueHnTaM NpuU MOSBICHUH
KIMHUYECKONW CUMIITOMATHKH 3a00JIeBaHUS — BBICOKOH TeMIepaTypbl Tejla, TOJT0BHOM
0oy, Kanuist — HeoOXoauMo He3aMmemnuTelbHo mocie 14.00 BBOOUTH UMMYHOTJIO-
OyJMH YeloBeKa HOpMaJbHBIN U3 pacuéra | ammyna Ha 10 Kr Macchel Tena + Aexca-
MeTa30H 4 MT' BHYTPUMBIIIEYHO YTPOM, 3—5 nHEH (10 HOpManu3aluu COCTOSHUS
nanuenTa). [Ipu Hanmuuuu cepliedyHO-COCYIMCTOM MaTOJIOTUH, caxapHoTo auadeTa,
3a00neBaHUi JTETKUX, MOYEK, OHKOJIOIMYECKOTO Mpolecca — UCIO0Ib30BaTh aHTH-
TpoMOoTHueckuii npemnapar Kcapenty mo 2,5-5 mr 2 pasza B cyrku. Heobdxomumo
KOHTPOJIMPOBaTh YPOBCHb aJIbOYMUHA, OH JIOJKEeH ObITh He HUxe 40 1/, a npu ero
CHI)KCHHH BOCIIOJHSITH HEAOCTATOK BHYTPUBEHHBIM BBeaeHueMm 10 % anbOymuHa
(menmenno, 25-30 kar./MuH).

© B. E. Kasmupuyk, H. B. Jlennepyk, B. ®. Opnuk, 2020
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VYuuTeiBas 3arpy>keHHOCTb OOJILHHII KOPOHABHPYCHBIMU OOJBHBIMH, IIpeJIaracM
03HaKOMUTbBCSI C XOPOLIMMHU Pe3yJabTaTaMU JIEUEHHs NMallMEHTOB CEMENHBIMU BpadyaMH,
npoBoauBIIMME BeOnHap. [IpakTudeckue u cemeitasie Bpaun Kuesa, Oxeccrl, JIbBo-
Ba, Hexxuna, XapbkoBa, UepHnurosa 1 UepHOBIIOB B MPOMUITAKTUYECKUX H JICUCOHBIX
LeJSIX HaYaJlu NPUMEHATh Ha ce0e MMMYHOIIOOYJIMHOTEPAIHNIO, a TaKKe HazHayaIu
eé manueHTaM, HaOIonaeMbIM OH-aliH. KopoHaBHpPYCHBIX OOJBHBIX HAONIOIATIOCH
6onee 150 uenoBek. V3 HUX HU OJUH HE Moman B OONBHUILY M HE yMmep noma. Bee
MALUEHThI YyBCTBYIOT ce0s1 0€3 MOCIeICTBU, T. €. 6€3 CUMIITOMOB KOPOHABUPOCHOU
uHpEKIuY.

[IpuBonMM yHMKaJIBHBIN clyyaid.

[ManuenTtka M., 27 net, oOpaTuiack K HaM ¢ THATHO30M: XPOHUYCCKHUN TIIOMEpyIoHe]-
put, mmmyHoaeuuT. [locne aHTHTIApa3UTaApHOHN M JAe3aKTallMOHHOW Tepanmuu OOIBHOW Ha-
3HAYMIIM BHYTpHUBEHHYIO Tepanuio 10 % OnoBeHoM, Tak kak B | mi e€ kpoBu Obl10 0OHApPY-
skeHo 130 Teic. konuit JJTHK 1-ro Tumna repmeca, 6 Thic. Konui 6-ro tuma repreca u 10 ThiC.
konuil 7-ro tumna repneca. [lanuenTka noimyuuia naTb KypcoB BHYTPUBEHHOM TEpallly UM-
myHorioOynuHoM (1 ¢uakon ansOymuna + 2 ¢uiakona 10 % okrarama), mociie 4ero BUPYChI
B KPOBH IIEpECTaNIN BBIABIATHCA. B HacTosIiee BpeMs Kax/ple 3 HeJ IMOJydyaeT BHYTPUMBI-
MIEYHO 110 4 aMITyJIBl UMMYHOTIIOOYJIIHA YeloBeKa HopMasbHOTOo. Korna B y 4ieHOB €€ ceMbH
MOSBUJINCH TIEPBBIC MPU3HAKKA KOPOHABHPOCHOW MH(MEKIINU, OHA BCEM MPO(HIAKTHICCKH
MPOKOJIONIa BHYTPUMBIIIIEYHO 0 4 aMIylIbl UMMYHOITIOOY/IMHA YeJIoBeKa HopMaiabHOro. Hu-
KTO M3 YWICHOB CEMbHU HE 3a00Jied, HUKTO He momnaj B OonpHuIly. IlanmeHTka HEOAHOKPATHO
Ha paboTe U JToMa ObLIa B KOHTAKTE ¢ OOJIBHBIMU KOPOHABUPYCHOW MH(pEKIHEH, Taboparop-
HO TOATBEP)KIEHHOM, 0JJHaKO He 3aboiena.

Jist yOoenuTenbHOCTH BBINICH3JI0KECHHOIO MPUBOAUM OTYET CEMEWHOTO Bpaua
H. B. [leniepyk no nmpuMeHEHUI0 HMMYHOIJIOOYJIMHA YeJI0BeKa HOPMaJIbHOTO y O0JIb-
Heix COVID-19.

BrepBrle MMMYHOTIJIOOYJIMH YelIOBEKa HOPMAJIBHBINA s CTaja Ha3HAa4YaTh MOCIE
BBEACHUHU €T0 B IMPOTrpamMMy IS JedeHus u peadbmmmranun 6ompHEIX COVID-19 B
mae 2020 r. [TanimenTam ¢ KOBUIHBIM ABYXCTOPOHHHUM IOJMCErMEHTAPHBIM MyJIbMO-
HUTOM, TIPH JUTUTETFHOM CyO(QeOprInTeTe M aCTeHUH, HApyIIAIOIIel MOBCETHEBHEIE
Harpy3k¥, BHYTPUMBIIIEYHO BBOAMIIA UMMYHOTJIOOYJIHUH YelIOBEKa HOPMAIbHBIN C
yaéTroM ux Maccel Tena. [lociie oqHOKpaTHOTO BBEACHHUS Ipemapara y 3a00JIeBIINX
Ha 2—3-e CyTKH HOpMaJH30BbIBaJach TEMIlepaTypa Tejia, a 4yepe3 HeleN0 BOCCTa-
HaBiuBanach paborocrnocodoHocTh. C centsaops 2020 r. npu aeuenuu COVID-19
cTalla Ha3HauyaTh BHYTPUMBIIICUHO UMMYHOTJIIOOYJIUH YelloBeKa HOpPMallbHBIA Ha
m000M cpoke OOJIe3HH cpa3zy e Mocje OOpameHuss KO MHE IalueHTOB (CPOK OT
2-3-ro 10 7-9-ro gHS OT MOMEHTa 3a00JeBaHmsl). XO4y OTMETUTh, YTO YeM PaHbIIC
10 CpoKaM 3a00JIeBaHUS BBOAMIICS UMMYHOTJIIOOYJIMH YellOBEKa HOPMaJbHBIN, TEM
JTydirne ObUT Pe3yNbTar B IIaHE CPOKOB BBI3AOpoBiIcHUs! Eciau mamuenT oOparaics
Ha 1-2-ii nenp mocine quarHoctuku 3aboneBanust ([IL[P-tect), a 3T0 cooTBEeTCTBO-
Bajio 3—4—5-my nHIO 00JIE3HH, TO TIOCIIE JBYXKPATHOTO BHYTPUMBIIIEYHOTO BBEICHUS
MMMYHOTJIOOYJTMHA YeIOBEKa HOPMAIBHOTO K TPETHUM CYTKaM CTaOWIU3MPOBAIHCH
TeMmIeparypa Telsa, obliee COCTOSIHUE OpraHu3Ma, IpeKpalanach roJoBHAsS U MbI-
medHas 001b, a K 5—7-My JIHIO Ucde3aja KIMHAYecKas KapTuHa 3a00IeBaHus U Mpu
9TOM (CUMTAEM 3TO apXMBAXKHBIM), y MAIMEHTOB, KOTOPHIM UMMYHOTJIOOYJIHH Yello-
BEKa HOPMAaJIbHBIH BBOJMIIM Ha PaHHUX CPOKax OOJIe3HU, HE Pa3BUBAINCH OaKTepu-
aJbHBIC OCIOKHEHHS M HEKOHTPOJIUPYEMBIA BOCTIATMTENBHBIN Mporecc. KonmndaecTBo
MAIUeHTOB 46, BO3pacTHOUM MHTEpBai 7—68 jeT. JlonoaHUTeIbHO 3a00eBIIIKE, TOTY-
YaBIlIMe UMMYHOITIOOYJIUH 4YeJOBeKa HOPMabHBIM, UMEIH CIEAYIOIINE JTHATHO3HI:
pPEeBMATOUIIHBIN apTPUT, OpOHXUATbHAS acTMa, TPOMOO(DIECONT BEH HIKHUX KOHEU-
HOCTEH, uieMuueckasi 00Je3Hb cepAla, rTunepToHnyeckas 00Je3Hb, OKUPEHHE, ay-
TOMMMYHHBIH THPEOUTUT. B KadecTBe MepBOOUYEPETHOTO MpemnapaTa B CXeMe JICUeHUs
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COVID-19 s BHyTpHUMBIIIIEYHO MPUMEHSIa UMMYHOIJIOOYJIUH YeT0BeKa HOPMAaJIbHBIH
2 pasza — B MEPBBI JeHb OOpalICHNs U Ha CIEAYIOUIMHA JEHb B J103€, COOTBETCTBY-
fomIeit Macce tena manueHTa. Ilo gakry mpoBeaéHHON pabOTHL:

—  COKpAaTUJIMCh CPOKH BBI3ZJOPOBJIEHUS 110 CPABHEHUIO C TPYIIION NALUEHTOB, IIPU-
HUMAIOIIUX JICYEHUE COIJIacHO MPOTOKoNy MwuH3apaBa YKpauHbl, U 10 KIUHU-
YeCKMM CHMITOMaM W To jabopartoprHomy dakty BeI3mopoBieHms (IIL[P-
JIUAaTHOCTHKA);

— 0T MOMEHTa TEPBOrO BBEJCHHS MMMYHOIJIOOYIMHA YeJOoBeKa HOPMAaJIbHOTO ITa-
[UEHTaM C JBYXCTOPOHHHM BHUPYCHBIM MYJIbMOHUTOM M KOMOPOWJHOW MaToio-
THEH COCTOSIHUE MX 3J0POBBS U TPYAOCIOCOOHOCTH BOCCTAHABIMBAINUCH K 14—
15-my nHIO. Y MamMEeHTOB MOJIOAOTO BO3pACTa M y TIAIIMEHTOB 06€3 KOMOpOUTHOMH
MATOJIOTHH COCTOSIHHE HOPMAaJIM30BBIBAJIOCH K 7-My JHIO;

— wHal4-# neHp Mocie MepBOTO BBEIEHUS MMMYHOIJIOOYJIMHA YeIOBEKa HOPMAaJlb-
HOTO HU ofuH n3 10 manmueHToB He BeIACISUT BUpyc (manasie [1L[P-tecra). Cun-
Talo 3TO BAYKHBIM ()AaKTOM BO3MOKHOCTH JalbHEHILEro HepacnpoCTpaHeHHsI BU-
pyca B 00IIecTBe;

- POACTBCHHUKaAM CEMbH NMALMUCHTOB BBOJIUIIU I/IMMYHOFJ'IO6YHI/IH YeJI0BEKa
HOPMAJIBHBIN NI TPO(QHUIAKTHKYA ¥ OKPYXKaKoIIue OOTHHOTO YWICHBI CEMbU HE
3a0oseBaH (OOTBITUHCTBO) WIIH OOJIENTH B OYCHB JIETKOH (popMe C CHMIITOMAMHU
OPBU 1-2-3 nus.
beuin u yHUKaIbHBIE CITydau.

[Manmentka K., 66 net, cTpanaromas pakoM HOpsIMON KHIIKH C METacTa3aMH B JErKue
(MeTacta3 ynanéH), mociie xumuoTepamnuu, 3adonena COVID-19. Ob6patuiiack Ha 4-¢ CyTKH
6one3nu ¢ noareepkaeHHbIM [11[P-TecTom. BBenén nMMyHOMIO0yIMH YeIoBeKa HOPMAIbHbIH
JBaKIBI (1B THS MOAPSM), B J03€, COOTBETCTBYIOIIEH €€ Macchl Tena. [lOMoTHUTEeNbHO Ha-
3Ha4deHa kcapento B no3e 20 mr. Ha 7-o0if nenp 6ome3nu mposeneHa KT-mumaraoctuka. Ilo
¢axry: Ha KT orcyrcTBOBana kKapTHHA IyJIbMOHHTA, TEMIepaTypa Tejla HOPMaIH30Basach
Ha CIeNYIOIUi IeHb Mociie MEePBOro BBEICHHMS HMMYHOIIOOY/IMHA YeJI0OBeKa HOPMAaJIbHOTO.
CocTrosiHMe ¢ KaXIbIM JHEM yiyuiiainoch. bonbHast Obljla aKTHBHA, Tyisila, BeJla OOBIYHBIN
Ut He€ 00pa3 KHU3HH.

[Manuentka M., 43 roga, GojeeT peBMATOUTHBIM apTPUTOM, TIOCTOSTHHO TPUHH-
MaeT no 1 tabnerku (4 mMr) merunpena B aeHb. OOparunack cpasy nociue [1L[P-
nuarnoctukd COVID-19 (ma 3-it nenp 6one3nn), JBaxkapl BHyTPUMBIIICYHO BBEIAEH
HMMYHOIJIOOYJIMH YeJIoBeKa HopMaibHbIi. Ha 3-if 1eHp mocie ero BBeIEHUS TeMIIe-
paTypa Teja HOpMaju30Bajach, KIMHUYECKH OHA Oblia 310pOBa, BeJla aKTUBHBII
o0pa3 >KU3HH: TyIsiia, 3aHUMallach WOTOHM Mo pa3pabOTaHHBIMY MHOIO KOMIUICKCY
yIPaKHEHUH.

[ManmenTka JI., 60 net, cTpagaer OpoOHXHATHHOM aCTMOH, MPUHUMAET MOCTOSTHHO BEHTO-
nuH. O0paTtuiack 3a MOMoIIbIo B 1-i neHb noabéma Temmeparypsl tena g0 38,5 °C (uepes
12 u ot Havasa 3a0oneBanus). BBenEH ABaXK1bl UMMYHOIVIOOYJIMH Y€JI0BEKa HOPMaJIBHBINA U
HazHaueHa kcapento. Crycrst 3-e CyTOK, KOra TeMIleparypa Teina JAHEM HOPMalln30Ballach,
nposenéH [IIP-tect, koTopblil BbIABUI Hanuuue Bupyca. KT-uccnenoBanue npoBeieHO Ha
8-e cyTkn — 00Hapy)XeH JBYXCTOPOHHHUH ITyJIbMOHHUT («MAaTOBBIC CTEKJa»). YUUTHIBAs Ha-
JINYUC 6pOHXI/IaJ'H)HOI71 ACTMBI U XpPOHHUYECKOT'O JIEFOYHOTO cepana, NpuHATO pCUICHUE O BBE-
nenunn ourppuuinHa 1,5 Mt o cxeme mpod. B. E. Kasmupuyk (npenapat pactBopsitor B 10 Mt
BOJIBI JUISL MHBEKIIUK M BBOAST JIByMSI OTACIBHBIMH INIPHULAMH OZHOBPEMEHHO MO 5 MII B
00e sronuisl). B manmpHedmem OonbHas B JICUSHUH 10 TIOBOJY KOBHAA HE HYXKAAJIach.

Xouercst aKlEeHTHPOBAaTh BHUMaHUE HAa TOM, YTO Bce O€3 MCKIIOUSHHSI TallueHTHI,
MIPUHUMAaBIINE B BUJE KIIOUEBOTO ieMeHTa cxeMbl jJedeHns COVID-19 ummyHO-
roOyIMH YeloBeKa HOpPMaJibHBIM, HE MpeKpaljali aKTUBHBIA 00pa3 KU3HH,
BBITIOJHSUIA CBOM MOBCEIHEBHbIE (M3MYECKHE HATPY3KH, JOMallHue 00sS3aHHOCTH,
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MHOTHE MPOAOKAIN AUCTAHIIMOHHO padoTarh. Hu oAMH M3 ManueHToB, KoMy MpH-
MEHSUICS UIMMYHOITIOOYJIMH YeJIoBeKa HOPMaJibHbIN, He ObLJI TOCHUTAIU3UPOBAH U HU
y OJHOI'O U3 HUX YPOBEHb KHMCIOpPOJa B KPOBU He cHMkaics Huxe 95. Cuuraro, 4To
UMMYHOTJIOOYJIMHOTEpAIKs SBJISICTCS TNIaBHOW 3ajlayeil Mo ONTUMHU3AIMH CPOKOB
HETPYAOCIOCOOHOCTH, a TaKXKE€ CIIy4aeB IrOCIHUTAIU3ALUN U SKOHOMHHM KOMKO-MECT
B CTallHOHape, a TAaKKe YMEHBIICHUH BO3MOXKHOCTH IIepefadd BUPyCa OT 4elIOBEKa
K Y€JOBEKY — OCHOBHOTO 3BEHa B PAcHpPOCTPAHCHUU KOPOHABUPYCHOW MH(MEKIIHH.
Taxoke cuuTaro, YT0 UMMYHOIJIOOYIMHOTEpANUsl JOJDKHA ObITh BBEJIEHA B IPOTOKOI
npOoQUIIAKTHKY 3apaKeHUS] MEIUIIUHCKUX PAOOTHUKOB MPH KOHTAKTE C OOJBHBIMH,
YTO MOMOXKET COXPAaHUTh 3J0POBbE U PabOTOCIOCOOHOCTh MEJUIIMHCKOTO MEpCOoHa-
na. Habmromass 3a manueHTaM, KOTOPHIM BBOAWJIM MMMYHOTJIOOYIHH 4YeJOBEKa
HOpPMAJIbHBIH, X049y OTMETHUTh, YTO KaueCTBO JKU3HHU IOcie OOJIe3HH BOCCTAaHABIIH-
BaJIOCh OJHOBPEMEHHO C KJIMHUKO-Ia00PaTOPHBIM BBI3OpOBICHUEM. llanueHTsl,
KOTOpbIE Tepsiau OOOHSHHE M BKYC, IIOCJIE€ BBEIEHUS MMMYHOITIOOYJIMHA 4YEJIOBEKa
HOpMaJbHOTO 110 cxeMe (1 ammyna Ha 10 Kr Macchl Tena, B 00€ STO/IMIIBI) OTMEUYaIu
UX BOCCTAaHOBJEHHE B TedeHue 2 Hea. Hu y ogHOro M3 manMeHTOB, MOJIyYaBIIUX
JieueHue UMMYHOTTIOOYJIMHOM YelIOBEeKa HOPMallbHBIM, HE OTMEYalloCh MPOOJIeM ¢
IICUXUKOM U CO CTOPOHBI CEPAECYHO-COCYAUCTON CUCTEMBI, IOJYYUBIINX HA3BAHUE
MIOCTKOBUAHOIO CHHIPOMA.

BoiBoabl. TakuM 00pazom, mpuBeACHHBIE HAMH UCTOPHH OOJIE3HH CBHJICTENb-
CTBYIOT HE TOJBKO 00 3(ppeKTHBHOCTH NPOPUIAKTUKH U JICUCHUSI KOPOHABUPYCHON
MHGEKLINU, HO U O BO3MOKHOCTH OI'paHHYEHMs €€ pacHpOoCTpaHEHMs Ha JOTOCIH-
TaJbHOM dTare MyTEM IUPOKOTO UCIOIB30BaHMs BHYTPUMBIIICYHOH HMMYHOTIIO0Y-
JUHOTEpaInN.
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JOCBIA NPOOIIAKTHUKM TA EOEKTHMBHOCTI JIIKYBAHH
KOPOHABHWPYCHOI THOEKIIIT HA JOTOCIIITAJIBHOMY ETAIII

B. E. Kasmipuyk, H. B. JJenoepyx, B. @. Opnuk (KuiB)

B po6oti BUKIaAeHO AOCBiA NpodinakTUKU 1 JIKyBaHHS KOPOHABUPYCHOH iHdekuii Ha
JOTOCIiTaTbHOMY eTani. BkazaHi npodilakTHYHI CXeMH BUKOPUCTAHHS BHYTPIIIHHOM SI30BOTO
IMYHOTTIOOYJIiHY JTIOMMHH HOPMaJIbHOTO, cXeMH BHKopucTaHHs 10 % OioBeHy, anmpOyMiHy, Iekca-
MeTa30Hy, OinuuinHy. HaBeneHl NMpUKIaad MALi€HTIB 3 PI3HOK XPOHIYHOK KOMOPOMIHOM
narojoriero. 3 150 mamieHTiB, AKi OTpUMYBalIM BHIIE3a3HaYeHY NPO(ITAKTUKY 1 JiKyBaHHS, HE
criocrepiranocst mpoOieM 3 TCUXIKOI Ta 3 00Ky CepleBO-CYAMHHOI CHCTEMH, HE BHUSBISIOCH
IIOCTKOBITHOTO cHHApoMy. JKojxHa JIoAMHA HE MOTpANWiIa B CTallioHap Ha KUCIOPOJOTEPaIluio,
HIXTO 3 IIMX XBOPHX HE ITOMED.

Kurouosi ciioBa: kopoHaBipycHaiH(ekIist; npoiTakTHKa; JIIKYBaHHS; IMyHOTJIOOY/IIH JTFOIUHH
HopMmanbHui; 10 % OioBeH; anbOyMiH; leKCaMeTa30H; OUITUILITHH.
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EXPERIENCE IN THE PREVENTION AND EFFECTIVENESS OF TREATMENT
OF CORONAVIRUS INFECTION AT THE PREHOSPITAL STAGE

V. E. Kazmirchuk!, N. V. Denderuk®, V. F. Orlik' (Kiev, Ukraine)

'LLC “Institute of Immunology and Allergology and Rehabilitation”;
2“Center for Primary Health Care No. 2” Dniprovskyi district of Kiev

The paper describes the experience of prevention and treatment of coronavirus infection at
the pre-hospital stage. Preventive schemes for the use of intramuscular human immunoglobulin
normal, schemes for the use of 10 % bioven, albumin, dexamethasone, bicillin are indicated.
Examples of patients with various chronic comorbid pathologies are given. Of the 150 patients
who received the above prophylaxis and treatment, there were no mental problems from the
cardiovascular system and no postcoid syndrome was observed. Not a single person was admitted
to the hospital for oxygen therapy, and no one died.

Key words: coronavirus infection; prevention; treatment; normal human immunoglobulin;
10 % bioven; albumin; dexamethasone; bitsillin.
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B. K. KA3BUMHPKO, JI. H. UBAHUI]KAA, T. C. CHIIAHTHEBA,
A. I JVBKOBA, B. B. KVTOBOH (Kues)

MEXAHU3MbI ATEPOT'EHE3A U ETO UHTEHCU®PUKALINUU
Y BOJIBHBIX PEBMATOUJHbBIM APTPUTOM

HanuonanpHas MeAMIIMHCKAs aKageMus MOociIeuIIIoMHoro oobpasosanus uM. I1. JI. Hlynuka
<liliyaivanitska@gmail.com>

B cmamve uznooicena ponv kpucmannos xonecmepuna (XC) 6 mexanuzme pazgumus 8o
6Hympennell 000104Ke apmeputi 60CHANCHU — SPAHYIeMAamo3da, UHOYYUPOBAHHO20 UHO-
poonvimu menamu. Menvuatimue kpucmanivt XC obnapysicugaiomes yice na pamnei
cmaouu amepockiepomuyeckoeo nopasicetius. OHu AGIAIOMCA PaAKMOpPOM UHUYUAYUU U
obocmpeHuss amepockiepo3d, 6bi3vlearom nospedcoenue Kkiemox u anonmos. Obpaszosa-
HUue KPUCMANN08 GHYMPU HEKPOMUYECKUX sdep OIsueK Modcem npueooums K ygeuude-
Hulo ux obvéma u paspuigy. Ilokazano, ymo nospesicoenue nO2IOWEHHBIMU KPUCHALLA-
mu XC membpan paconuzocom maxpogazoé npusooum K 6KIHYEHUIO 8 60CNANTUMENbHBLI
npoyecc 6eIKO8bIX KOMNIEKCO8 — UHPIAMMACOM, 3ANYCKAWUX 60CHATUMENbHBI Cle-
HATbHLI KACKAO U OMEEUAIOWUX 30 CEKPeyuro NPoSoCHAIUMeNbHbIX YUMOKUHos. M-
¢nammacomvr NLRP3 neobxodumbl 05 npoyecca amepozenesa. ux akmueuzayus s6jis-
emces ceazyiouwum 36enom medcoy memadonusmom XC u eocnanenuem ¢ yuacmuem
Mmaxpoghaeos. B omauuue om amepockieposa, pesmamoudnuviii apmpum (PA) nposens-
emcs peakyuamu cunepyyecmeumenrsbHoCmu, aymouMmyHHbIM G0CNANeHUeM, UMMYHOKOM-
niaekcHolM gackynumom. Ilpu covemanuu smux 3a601e6anHuUll NPOUCXOOU CYMMAYUS
aphexmos nposocnarumenbHbiX YUMOKUHOB, YEeaudeHue CmeneHi blpalceHHOCmi 80C-
nanenus, ycuieHHoe nogpedcoene mranel u npospeccuposaniie amepocKiepomuyecko-
20 nopasicenusi apmepuil. YcKopeHHoMy pazeumuio amepockieposa y 6oavuvix PA cno-
cobcmeyem couemanue Oelicmeusi MpaouUyUOHHLIX GAKMOPO8 pUcKka amepozene3a u
no8pedcOeHUss CMeHOK (IHO0MeNUs) apmepuil UMMYHHLIMU KOMILEKCAMU, KOMNIIeMEHOM,
HeUmpo@UIbHLIMU SPAHYIOYUMAMY U TUMPOYUMAMU ¢ NOBbIUUEHUEM UX NPOHUYAEMOCTU
0na aunuonoeo Gakmopa. Omuoogicenue UMMYHHBIX KOMIIEKCO8 8 KANULIAPAxX Onaulex
Moolcem npueooUms K n0GPEANCOeHUI0 Ux CmeHok, decmadunuzayuu OIAwex u pa3eumuro
ocmpuix cepoeuno-cocyoucmuix cobvimuil. Unmencugurayus nakonienus Iunuoos u
socnanenus 6 oaswkax 6onvnvix PA noomeepoicoaemen na cexyuu. I[lamoeenemuyecku
000CHOBAHHBIMU CPEOCMBAMU NPU NPOSPECCUPOBAHUU AMePOCKaepo3a Y 60abHblx ¢ PA
AGNISAIOMCST AHMUYUMOKUHOGbIE NPENnapamsl, 8 nepeyio ouepeds, anmazonucmol @PHO-a
u UJI-1p. lupoxo ucnonv3yemvim Ki1accoM NPenapamos oCmaiomcs Cmamunsl. Kpome
SUNONUNUOCMUTECKO20, UMMYHOMOOYIUPYIOU €20 U NPOMUBOBOCNANUMENbHO20 0eliCBU,
onu enusiiom Ha Kpucmaniuzayuto XC, pacmeopsaiom Kpucmaiivl u Cmaduiuzupyiom
oAWK,

KioueBble cjioBa: ATEPOCKIIEPO3; BOCMAJICHUEC, BBI3BAHHOC KpUCTAJIAaMU XOJIECTCPUHA,
I/IH(l)J'IaMMaCOMBI; aTePOCKIICPO3 Y OOJIBHBIX PEBMATOUAHBIM apTPUTOM.

Pesmaronanbnii aprpur (PA) — HanGonee pacnpocTpaHEHHOE U3 BOCHAIUTEIHHBIX
peBmaronornieckux 3aboneBanuii. J1o 40 % ciydaeB cMepTH OONBHBIX C 3TON MATOJIOTH-
e BBI3BIBAIOT CepieuHO-cocynucThie 3a0oneBanus (CC3), BKIIIOUAs HIIIEMUYECKYHO 00JIe3Hb
cepana (MUBC) u uncynst [71, 74, 81]. UnTeHCH(MKanus y HAX aTeporeHes3a ¢ pa3BUTHEM
OCTPBIX CEPACUHO-COCYAUCTHIX COOBITHI TPEeOyeT aHaIu3a JJAHHOW ITPOOJIEMBI.

MeXaHU3MbI HHAYKIMH BOCIATeHHsI B XPOHUYECKOE BOCTIAIICHUE B apTEPUATILHOM
apTepusix KaKk COCTABHON YaCTH arepo- CTEHKE MPECTaBIISIET KITIOYEBOM JJIEMEHT
ckieposa. Poxb B 9TOM nponecce Kpi-  fatorenesa arepockieposa. Bocnaigenue —
CTAJUIOB XOJIECTEPHHA U MHPIAMMACOM 51 peaknus )KMBBIX TKaHEH Ha MECTHOE
noBpexaeHrue. B 0osibloii nepedyeHb NPUYUH BOCHATICHHS BXOIAT UHOPOOHbLE (Y-
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B. K. Kasumupxo u op. MexaHU3MBI aTepOTeHEe3a U ero MHTCHCHU(PUKAUN y O00IbHBIX PA 9

JKEPOIHBIC) mena, oasienue u paspwie mxkanu (21,22, 27,29, 35, 44]. [lpu noutens-
HOM IpeObIBAHMHM WHOPOJHBIX TEN B TKaHSIX BOKPYT HMX BO3HHKACT MPOAYKTHBHAS
(mponmudeparuBHas) MakpodaraabHO-TUMQOITUTApHAS PEAKIIUS W MPOIECCH opra-
HU3anuu, HHKancymsuu [28, 29, 30]. He u3BneuéHHbie HHOPOIHBIE TEa pa3apaxa-
10T OKPY’KaIOLIMe TKaHU, BIUAIOT HA TeUeHHE OMOJOTHUECKHUX U PErapaTUBHBIX MPO-
IeccoB B mMoBpexAEHHON oOmactu. Bokpyr kpuctamioB XC, kKak WHOPOMHBIX B
MEXyTOUHON TKaHU MHTHUMBI apTepuil areHTOB, Pa3BUBAIOTCS OYaru MPOIyKTUBHOTO
BOCITAJICHNUs, UMEIOIINE BUI TUIOTHBIX y3€JKOB (TpaHyiném). B aprepuanpHOil cTeHKe
B OosbiioM KonmyecTBe KpucTaiisl XC 00pas3yioTcs B pe3ynbTaTe BO3ACHCTBHS KHC-
neIX TUAponas Ha 3¢upbl XC, oOpa3zoBaHus cBOOOAHOTO (HEITEPUPUIUPOBAHHOIO)
XC, obperaromiero ¢popmy TBEPABIX Kpuctauios [2, 7, 8]. He paspymaemsiii dep-
MeHTamMu Jn30coM MakpogaroB (M®) XC anst MexKyTOYHON TKaHU WHTHMBI SIBIISICT-
Cs1 BHEKJICTOYHBIM MHOPOAHBIM TEJIOM, KaK B KOJJIOWJHOW, TaK U B KOPIYCKYJISIPHON
¢opme. B HacTosmiee BpemMsi HHUIUUPYIONIAs POJIh B BOCTIAJIGHUH B apTepUAX KpH-
cramioB XC yOenurenbHo qokazaHa [34, 42]. YCTaHOBJICHO, YTO OMOCPEIYIONIYIO
pOJIb B 3TOM BOCHAJICHUW HTPAIOT OCIKOBBIC IUTOIIA3MATHYECKHE KOMIIJIEKCH —
WH()IAMMACOMBI, y9acTHE KOTOPBIX BBISIBICHO HE TOJBKO NPU aTepoCKIepo3e, HO H
IpH psife APYTUX KPUCTAIUI-WHAYUPOBAHHBIX MaTOJOTUH. DTH OEJIKU FeHEPUPYIOT-
csa B moHomuTax (ML) m M® mocie MoBpeXICHHS MOTIOMEHHBIMIA KPHUCTAIIAMH
ux (aronuzocom. MHuprammacoma npeacTanisieT co0O BKIOUANOIIMKA Kacmasy-1,
Nod-nogo6usiii peuentop (NLR) u xacnazy-5 MyabTHIIPOTEMHOBBIN KOMILIEKC, KO-
TOPBIN IKCTIPECCUPYETCs MPEUMYIIECTBEHHO B MHEIOWIHBIX KIETKAX W A8/11emcs
KOMNOHEHMOM 8PONCOEHHOU UMMYHHOU cucmembl. TOYHBIA COCTaB MHPIAMMACOM
3aBUCUT OT KOHKPETHOTO aKTHBATOpa U MOMKET CIIOCOOCTBOBATH aKTUBU3AIUU BOC-
MaJUTENBHOTO TMporecca. AKTUBUPOBaHHAA Kacmasza-1 MOXKeT MPUBOAUTH K PALY
Pa3HOPOJHBIX OTBETOB HAa HAauyaJbHOE BOCMAIUTEIBHOE MOPaKEHHE, BKIIOYas Mpo-
TEOTUTHIECKOE pacieruieHue Takux mpo-MJl, kak MJI-13 u MJI-18 [63], marHONpO-
BaHHE TIIMKOJIUTHYCCKUX (pepMEeHTOB [76], akTUBU3AIMIO OMOCHHTE3a JUNUI0B [48)
u cexpenuio npo-MJI-1a [58]. Ha MbIIIMHBIX MOAENAX aTepocKiepo3a noka3ano [46],
gto NJI-1B n NJI-1a crtocoOCTBYIOT BOCITAIGHUIO B OTBET Ha 3alaJHYIO0 JUETY. beuto
TaKXke BBICKa3aHO MPEJIOI0KEHNE, YTO KIETKH B CTEHKe cocyaa onocpenyror NJI-
1-3aBUCHMBIE B3aUMOIECUCTBUS ¢ MHOUIBTPUPYIOIIUMHA MUEIOUTHBIMY KIETKAMH, a
aktuBHOCTh MJI-1 cmoco6cTByeT BocnanurensHoMy kackany [77]. MJI-1 moxet cTu-
MyJIUpOBaTh mponndepannio KIeTok HencuepueHHo mblmedHoil Tkanu (KHMT)
cpemHel 0007109KHM CTEHKH apTrepuid u GudbpoodiacToB [39].

MecTa «3apoxaeHus» Omnsiiek (MakpodaraabHbIX TPAHYIEM) XapaKTepH3yIoTCs
HaKOIUICHHEeM JumnonpoTenHoB Hu3kou rmotHoctu (JITTHIT), XC u urpunsrpanuei
MII nepudeprudaeckoit KpoBu, nuddepeHnupyomumMucs 8 M®. Omu kiemku 6podic-
OCHHOU UMMYHHOU CUCEMbl AGAIOMCA 2IAGHLIMU NPeOCmasumensimy CUcmemol
MOHOHYKAeapHblx pazoyumos (CM®D), OHH aKTHUBUPYIOTCS OONBIIUM KOJIUYECTBOM
PELenToOpOB, CEKPETUPYIOT MHOKECTBO ITUTOKHHOB, CITOCOOCTBYIONINX BOCIAJIEHUIO
B apTepuanbHOil cTeHke [46]. OQHUM M3 CHIIBHBIX IPOATEPOreHHBIX LIUTOKUHOB SIB-
nsercsa cekpetupyembii ML/M® WMJI-1B. Ero ypoBeHb B KOpOHapHBIX apTepHUIX
KOpPEIUpPYyeT ¢ THKECThIo Oose3Hu [41], a cHUKEHHWE MPHUBOAUT K ociabieHuto eé
passutus [60]. MJI-1B cnocobcTByeT ceKpely MHOTHX APYTUX HUTOKHHOB U XEMO-
KIHOB, HHIYIIUPYET IKCIIPECCUIO MOJIEKYIN alre3n, SHA0TEeINHa-1, CHHTa3bl OKCHa
azoTa B dHAOTENUANbHBIX KieTkax [50, 55, 85]. Iponykuust WUJI-1P cinoxHO pery-
JUpyeTCs, HalpUMep, MpoTea3a Kacmaza-1 ormocpenyeTcss B pa3IMdyHbIX UMMYHHBIX
kieTkax uHdIamMmacomamu [63]. DT OeJIKOBbIE KOMILJIEKCHI CIIOCOOCTBYIOT CEKPELIUU
M® nposocnanurenbubix nutoknHos MJI-18 u MJI-18 [70]. HanGonee uzyuena
nHprammacoma NLRP3, xoTopas akTHBHpYeTCSl pa3IMdHBIMH BEIIeCTBAMH, BKITFOUYAS
kpucrannnueckue u TBépasie. [logaBnenne peuentopa NLRP3 kak kito4eBoro Kom-
MOHEHTa B MH(pIaMMacoMe, OJTHOCThIO YCTPaHAEeT HHAYLHPOBAHHYIO KPUCTAJIJIaMH
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cekpenuto UJI-1B. I[loouepkném mom ¢haxm, umo axmusuzayusi UH@LAMMACOMbL
NLRP3 npoucxodum 3a cuém decmabuiuzayuy iu30com. KPUCmMAauiivl, HO8petcoas
UxX MemMopamsl, 8bI3616AIOM YMeuKy Kamencuna B (n1uzocomanvHoti npomeasvl) 6 Yu-
monaasmy. UarubupoBanue 3Toro (epMeHTa CHH)KAET MHIYLIHPOBAHHYIO KPUCTAJ-
namu XC cexpeunto WJI-1p.

AxTtuBu3anuio B M® nH(pIaMMacoM BBI3BIBAIOT M APYTHE KPUCTAIINYECKHE
Bemectsa [40, 63, 51]. Tak, peuentop NLRP3 akruBupyercss BAbIXaeMbIMU YacTH-
[aMH TPy MTHEeBMOKOHHO3e [40], KpUcTanmaMu MOYEeBOH KUCIOTH [63], acOecra,
KpeMHUsI, KpeMHe3EMa U Ap. AKTUBHO noromas Kpuctamibsl XC, garonuTsl coxpa-
HSIOT TIOJyYCHHBIN B BUJE KPUCTAIUIOB HeaTepuduimpoBanubiii XC B BUJE KIETOU-
Horo 3¢upa. M® raxke HakaruBaroT 3gupsl XC mpu HHKyOAlMH WX ¢ KPUCTAILIa-
mMu XC. DTH KpHCTalIbl HE TOJBKO BBI3BIBalOT cekpenuto MJI-1 ML u M®
YeJIOBeKa, HO U BIMSIIOT Ha IKCIPECCHIO TEHOB, CBS3aHHBIX ¢ nH(pIammacomamu. Jis
aKTUBU3aNMM WHpIAaMMacoM, BhI3BaHHOU kpucTamiamu XC, kpoMme kaTercuHa B
HeoOxoauM oTToK u3 kietku kanus (K*): orBer MJI-1B Ha kpucTamibl ycTpaHsercs
MPU BBICOKUX KOHIEHTpanusax K, 4To moATBepKaaeT ydacThe ero OTTOKa B aKTH-
BU3alMK HH(pIaMMacoM, onocpeaoBanHoi kpucramiamu XC. OOHapyxeHo [42], 4To
BbI3bIBaeMbIll Kpuctaiuiamu XC pa3pbeiB MeMOpaHbl (Daroau3ocoM MPUBOJIUT K Mepe-
MEIIEeHHUI0 (aroin30COMHOTO MPOTEOTUTUUECKOTO COAEPKUMOIO B IIMTO30Jb, Ha
kotopoe uHprammacoma NLRP3 pearupyer nnaykuueii cekperuu MJI-1p — npoare-
POTEHHOTO TPOBOCIHAIUTEIHHOTO ITUTOKUHA.

Panee cuumanu, umo kpucmainivl 8 OAAWKAX NOABAAIOMCA NOCIE UX POPMUPO-
sanusi. OOHAKO ¢ NOMOWBIO HOBOU MUKPOCKONUYECKOU mexHuku oonapyiceno [42],
umo menvuatiuue Kpucmaiivl XC npucymcmeyiom Ha panuel cmaouu amepockiie-
pomuueckoeo nopasicenus. Ilpu smom ux nosaenenue cosnadaem c nepeviM noséie-
HUEeM B0CHANUMENbHBIX KAeMOK: OMIO0NCeHUEe KPUCMALL08 A6NAemc s paHtell npu-
YUHOU 80cCnaleHus, a He NO30HUM cledcmeuem ocnaienus. Mcnonvsosanue
KOMOUHAYUY TA3ePHO20 OMPAdCEeHUs U (IyopecyeHmHoll KOHPOKANIbHOU MUKDPOCKO-
nUU NO3B0AULO ABMOPAM YCIAHOBUMb, YN0 Ve yepe3 2 Hed Nocie Hauala npuema
amepoz2eHHol ouemvl 8 HeDONbUUX CKONIEeHUAX CYOIHOOMENUATLHBIX UMMYHHbBIX
KJ1emOK NOAGNAIOMCS MHO2Ue MalleHbKue Kpucmanvl. 11osBleHne KpUCTaaioB Kop-
penupoBaino ¢ noseieHueM M®. Kpucrainsr 0111 00HAPYKEHBI HE TOJNBKO B He-
KPOTHYECKHUX SIPaxX, HO U B CYOIHOTEIHANLHBIX y4acTKaX, 00TraThIX BOCHAIHTEb-
HbIMH KJieTKaMu. OHH JIOKQJIM30BaHbl KaK BHYTPH, TaK M CHAPYXH KJICTOK. Takum
obpazom, kpuctaiisl XC MOSBIAIOTCS Ha CAMUX PAaHHUX BPEMEHHBIX TOYKaX aTepo-
reHes’a, BhI3bIBaeMOro aueToil. OHM UTpaloT B aTeporeHese MpPOBOCHAIUTENHHYIO
POJIb: BBI3BIBAIOT MOBPEXKICHHE (Haroln30CcoM, aKTUBU3AIUI0 WH(IAMMACOM U Ce-
Kpemuio mpoBocnanuTenbaoro mutokuHa MJI-13 M® genoseka. @aronutupys KpH-
crabl XC, uenoBeyeckue M@ criocoOHBI MX MOJTHOCTHIO HMHTEpHANIM30BaTh. He-
00X0IMMO OTMETHUTB, YTO B 3amycke aktuBm3anuu NLRP3 B oTBeT Ha KpuCTaIbl
XC yuacTBYIOT Karerncuubl kKak B, tak n L. C moMoImpio MexaHu3Ma, Orocpe1oBan-
HOTO JIU30COMHBIMH TIOBPEK/CHUSIMH M KaTElCUHOM, KpucTaluibl XC aKTUBHPYIOT
nHpaammacomy NLRP3 ne Tombko B M@ dyenroBeka, HO U MbImieit [42]. [TomydeHHbie
aBTOpaMHu JaHHBIE MOKa3biBaloT, 4To Kpuctayuiel XC 3amyckaroTr NLRP3-
nHpnamMmmacomuyto npoaykuuto MJI-1 B kax in vitro, Tak u in vivo. Cuuraercs, 4To
kpuctamnuzanus XC u3MeHseT MeXaHN4eCKHe CBONCTBA aTepOCKIEPOTHIECKHX TI0-
paXkeHui, BIUSET HA WECTKOCTh M CTAOMIBLHOCTD JIMIMIHOTO Tyna [34]. ABTopamu
ycTaHOBIEHO, 4T0 XC MpH ero KPUCTAJUIH3AIUN YBEITUINBAETCS B 00bEME U MOXKET
BBI3BATh pPa3pbIB ONAIMIKH. Y JIOAEH IUIOTHOCTh KPHUCTAJIOB 3aMETHO CHUYKAETCS B
OJsilIKax, HHKYOUPOBAHHBIX CO CTaTUHAMU. BISIIKK OOJIBHBIX, TPUHUMABIIUX CTa-
THHBI, IO CPAaBHEHHUIO C KOHTPOJIBHOW TPYIION, UMEIH 3HAYUTEIHHO OObIIee KO-
JMYECTBO PACTBOPSIOMMXCS KpUcTaioB. CTaTMHBI yMEHbIIANIH O00BEM OJsilIeK 3a
cuét m3mMeHenus kpuctaumizanuu XC ¥ NPUTYTUICHUS KPUCTAIUTMYECKON CTPYKTYPhI
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C OCTPBIM KOHIIOM, PacCTBOPEHHUS KPUCTAJUIOB B apTepHsX UEJOBEKa in Vivo W in
vitro, 4To o0ecIeuYnBai0 CTA0MIM3aLHIO OJISIIEK.

Taxum o6pazom, kpuctaiisl XC He SIBISIOTCS HHEPTHBIMU 00pa30BaHUSIMH: OHU
BBI3BIBAIOT CHJIBHYIO BOCIAIUTEILHYIO PEAKIHIO U OOHAPYICUBAIOMCIL 8 aApMepusix
Voice Ha pasHux cmaousx pazeumusi amepockieposa [34, 42]. Haxanausascoy 6 cmeH-
ke cocyoa, kpucmannvl XC aenaomea ¢akmopom uHuyuayuu u 0OocmpeHus ame-
POCKIEpo3d, NOCKOIbKY MO2YM HENOCPEOCMBEHHO Gbl3bl8AMb NOBPENCOCHUE KAETOK
u anonmos. BHympu 6o2amulx TUnUOAMU HEKPOMUUECKUX A0ep, XapaKkmepHuix OJis
VAZGUMBIX 2panyném/Onsiuox, oopazosanue Kpucmanios XC moacem npugooums me
MOAbLKO K Y8eIuyeHuro ux odowéma, Ho u k paspuigy [42]. Jlaxke MUHHUMAaIBHO
monudunuposanusie JITITHII MoryT mpuBoanuTh kK oOpa3oBanuio kpuctamioB XC.
OnHM 00HapYKUBAIOTCS HE TOJIBKO B OOTATOH JIMITUAaMH HEKPOTUYECKOH CepIIICBIHE
— sipe TpaHyIEMBI/OJISIIIIKY, HO U B CYOIH/IOTEIMAILHBIX YYacTKaX Kak BHYTPH-, TaK
n BHEKJIEeTO9HO. ['mbGenrs M® 1 MeHHCTHIX KIETOK MOXKET BBI3BIBATHCS HETOCPE.I-
cTBeHHO KpucTamiamu XC, 4TO IPUBOAMUT K BBHICBOOOKICHHIO BHYTPHKIETOYHOTO
conepxumoro, Bkirouast JINIHIL, u x nanpHelneMy paclIiMpeHUI0 HEKPOTUUYECKOTO
siapa. BosaeiictBue kpuctamwioB Ha M@ ycyryOnseT JIOKadTbHOE MOBPEKICHUE U
MIPUBOJIUT K PA3BUTHIO YSA3BUMOU M HecTaOunbHOU Omsiinku. Kpucramner XC, aktu-
Bupysa Nod-nmogoOHsIe penientopbl P3 mH(IaMMacoMBl, MOAIEP)KUBAIOT TATOJIOTHYE-
CKMI BOCTIAJINTEIIBHBIM OTBET B OYarax arepoCKIepOTHYECKOTO MOpaKeHHUs.

Takum o6pazom, naprammacombl NLRP3 yuacTByIOT B mporiecce areporeHesa
u akTuBUpPYIOTCs KpuctamamMu XC [34, 42], uX akTHBU3AIUS SBISCTCS CBA3YIOIMIAM
3BEHOM Mexay meraboiausmMoMm XC u BocnanieHueM ¢ ydactuem M® [70]. Baxno
OTMETUTh, 4yTO NonasieHue rena NLRP3 nonHOCTBIO yCcTpaHsIeT HHAYLUUPOBAHHYIO
kpuctamiamu XC cexpenuro UJI-1 [42].

Omnoxenue vactuil JIITHIT Bo BHyTpeHHIOIO 0007104-
Ky apTepuil CONMpPOBOXKAAETCS PUIUKO-XUMUHLECKUMU
mpancghopmayusimu 0CBOOOKIAIOIIUXCS U3 HUX Karlelb
KOJIJIOHMJIA: UX Pa3lIOKEHHWEM Ha COCTaBHbIE KOMIIOHEHTHI U KpUCTaLIU3auen [2, 3,
7, 8, 17]. CneacTBueM IHCKOIOWI03a M KPUCTAJUTU3AINH SIBISCTCS Pa3BUTHE XPO-
HUYECKOT0 MPOTYKTUBHOIO TPaHyJIeMaTo3HOTO BOCHANEHNUs, INIABHYIO POJIb B KOTOPOM
WTpaeT MpoYHas YIIEBOIOPOAHAS CTPYKTypa MOeKyiIsl XC, HECTIOCOOHOCTH €€ cTe-
POMIHOTO siZipa MOABEpraThbes THAPOIH3y GpepMeHTamMu nzocoM M, HepacTBOpH-
MOCTbH B KPOBHU U MeKTKaHeBoU kuakocT. Omnoxkenuto JIITHIT u XC B MexxyTouHy10
TKaHb WHTHUMBI apTepuii CIOCOOCTBYIOT npoyeccwvl ¢usuteckozo (reMoJuHAMUYEC-
KOTO0) Xapaxmepa: OHO TIPOUCXONUT B TE€X MECTAX, IJI€ COCY UCTIBITHIBACT HAMpPsIKe-
HUE CJIBUTa, HAMOOJBIINUN HAOP KPOBU — B a0pTE, COCyJaX MO3ra U KOPOHApPHBIX
apTepusIX, MECTax OTBETBJICHUU, OMbypKaIlnid, HUCKPHUBJICHUN cocynoB. CiaeacTBueM
BO3JCHCTBUH (PU3UYECKUX CHIJI HA CTEHKY apTepUil SIBISIETCS 04aroBO-IMSTHUCTBIN
XapakTep uX nopaxkeHus. B urore odarn smmunoB ¢ kpuctamnamu XC H30IUPYIOT-
Csl COCIMHUTENBHON TKaHbIO, NpoayuupyeMoii npeumyiectseHHo KHMT cpenneit
000JI0YKN apTepuil, MUTPUPYIOLIUMH B O4Yar ¥ MpOIH(epupyomuMH 0 JeHCTBH-
€M ITUTOKMHOB U ()aKTOPOB POCTa, CEKPETUPYEMBIX aKTHBHPOBAHHBIMH B PE3yJbTa-
Te He3aBepueHHoro (aromnuroza XC M®. Ilepenonnenusie 3pupamu XC MD npe-
BpalIalOTCs B «IEHUCTHIE» KIETKU (OCTalbHBIC JUMNUIBI U alOMPOTEHHBI
MTOABEPTAIOTCS THAPOJIN3Y B WX (Paroan3ocomax). ITO TMEPEHOITHCHHE TPUBOAUT K
moxcuueckomy aggexmy u nogpedicoeHuo ¢ BBIXOAOM BHE KJIETOK U3 JIN30COM TIPO-
TEOJIINTUYECKUX (PEPMEHTOB U aKTUBHBIX Qopm kuciopona (ADK). Kax ommeueno
panee, iogpedicoenue (pa3puiB) Memopan gpazonusocom kpucmaniramu XC exarouaem
68 passusaioujeecs ocnaienue cucmemy ungrammacom. B pesynsrare BOZHUKalOLIe-
T'O IPOYKTUBHOTO TPaHyIEeMaTO3HOTO BOCTIAJICHHs (POPMUPYIOTCS TPaHyAEMBI (OsIII-
ku). IX ¢opmMupoBaHne HaYMHACTCS C MOMEHTA IOSBICHUS B JIMIIHAHBIX TSATHAX
(monmockax) BHEKJIETOYHBIX Jeno3uToB KpuctauioB XC. XpoHUYeCKoe BOCHAICHUE

Poub B areporenese ¢Gpusuko-
XUMHUYECKHUX ITPOoIEeCCcCoB
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MOAJAEPAKUBAETCS NPOJOIKAOIIUMCEs TocTyIuieHueM B oyaru yactuil JITTHIT u kie-
TOK KpPOBH, COIPOBOXKAAETCS €r0 MEPUOJNUYECKON aKTUBHU3ALUEN C BO3MOMXHBIM He-
KPO30M I'PaHyIIEM, TTOBPEKIEHUEM HX KaICyl U MOKPHIBAIONIETO DHIOTEIN, 3aITyC-
KOM TpOMOOTHYECKOTo mporecca. [IpUTok KIeTOK B rpaHyIEMBI MPOJOSIKACTCSA 10
Tex mop, noka M® B HuUX akTUBHEI. BocmnaneHue o0OCTpsETCs, KOr/la B od4ar Io-
crymatorT «HoBBIe mopuun» JITITHII, moctapmstomue XC, u «cBexue»y MI/MO c
BBICOKO! IIPOBOCHAJIUTEIBHON aKTUBHOCTBIO.

Ilamonozuueckuti npoyecc, co8epularUULICsi 8 CMEHKAX apmepull, umeem 3Hd-
yumenbHoOe KOAUYeCmeo anai0208; TPAHyJIEeMaTO3HOE BOCIAIICHHE B BUE TpaHyJe-
MaTo03a MHOPOJHBIX TEJI B OpraHU3ME YeJIOBEKa WHJYIUPYIOT KPUCTAJIIBI ypara Ha-
Tpusl, quruapara nupodocdara KambIus, OCHOBHOTO docdaTa KaabIlus, ITUCTHHA,
OKcaJlaThl MOHO- M JUTHApPATa KaJblLUs, OTI0KEHHUS B TKAHAX FOMOTE€HTE3MHOBOI
KHUCJIOTBI TIPY OXPOHO3€ U Ap. B NErkux oHO pa3BHUBaeTCs MPH CHIIMKO3€, aHTPAKO3e,
TalbKo3e, OEPHIIIITNO3e, ATIOMUHO3€E U IPYTUX (hopMax MHEBMOKOHHO3a. B amux ciy-
4asax 6 UHOYKYUU 80CNANICHUsT KPUCALIAMU YYacmeyiom un@rammacomsl. Bocna-
JICHUE BBI3BIBAIOT TAK)KE Maciia, KOJIOWIHBIC PAacTBOPHI JIUIHJIOB, MBI, MYKOIOIIN-
caxapumoB, BBeneHne XC B TKaHH IKCIEPUMEHTANBHBIX XHBOTHBIX [6].
H. H. Anunukos [3, 67] oTMeuan: «kaxcoomy namonio20aHamom)y u3eecmuo, CKOlb
MowHoe pazgumue PuOPO3IHOU COeOUHUMENbHOU MKAHU Bbl3bledem 68edeHUe
PATUYHBIX HCUPOS U MACE 8 COCOUHUMENLHYIO MKAHb (A MaKice U HenocpeoCcmeeH-
HO 8 CIMEHKY apmepull), Npuiém eewecmasd, 8bl3vlearoujue maxKyr peaKyur, noogep-
earomes paccacvlganuio. Heumo nodobnoe mol umeem u npu pazeumuu amepockJe-
pomuueckoll OOne3HU, NPU IMOM JUNUOHBIE BEUeCmBa He UCKYCCINEEHHO 8800SMCS
8 CMeHKy apmepuil, d camu NPOHUKAIOM 8 Heé ¢ Deakamu Nia3mvl npu YCUieHHOM
XOnecmepuno8oM KOPMIEHUU, 0COOEHHO 8 YCI08UAX HapyueHHo2o oomenay. Oopa-
maeT Ha ce0s BHUMAaHHE UIACHTHUYHOCTH BOJIOLUU MPEACTABICHUI O MEXaHU3Max
pPa3BUTHS aTEpPOCKIIEPO3a W CHIIMKO3a: CYIIECTBOBAJIO MO 25 THUIOTE3 maroreHesa
Ka)XJIOTO M3 3THUX 3a00JieBaHU, TTOKa HE cTaja SCHOW posib B WX pa3zsutuun CMO,
MO, kpuctamion, a Tenepb u nHpaammacom. [Ipu arepockiepoze M®D pearupyror
Ha XuAKue U TBEpAbIe KprucTtamwisl XC B apTepHanbHONW CTEHKE TOYHO TakK JKe, Kak
OHU pearupyioT Ha YaCTUIIBI YIVISI U MHOTHE MUHEPAJIbHBIC U OPTaHUYECKUE YACTHUIIBI
B JIETKUX M APYTUX TKaHAX. B cuimy HezaBepmeHHOCTH (aromurosa gactun MO
AKTUBUPYIOTCS U IPOLYIHPYIOT Psii PaKTOPOB POCTa M IIUTOKUHOB, MIPUBIICKAIOIITIX
B ouar Bocnanenust KHMT u3 cpenneit o0onouku cocyna u Ipyrue Kietku. B pe-
3yJIbTaTe BOKPYT dTUX MHOPOJHBIX TEJI B HHTUME apTepuu (GOPMUPYIOTCS H3OIUPY-
IOII[MEe UX BOCIAJIUTEIbHBIE y3€IKN — IpaHylnéMbl. Mmerowanca npamas Koppeiayusl
medncdy xonuwecmeom XC 6 Kposu, 8 e20 OMI0NCEHUAX 8 APMEPUATbHBIX CIEHKAX U
CMENeHbIo 8bIPANCEHHOCMU NPOOYKMUBHO20 8OCNANeHUs U Pubdpo3a 6 HUX ompasxica-
em QUIUKO-XUMUYECKUL Xapakmep 63auUMOOMHOUWEHUL MeXCOy IMUMU NPOYeCCamil.
Omo noomeepocoaemcs mem paxmom, umo uem gviuie ypogenv XC @ Kposu, mem
Kopoue namenmuulii nepuod amepockieposa [21]. Usznooncennas ungopmayus
nokasvieaem, umo, ewvizvieaemoe kpucmaniamu XC eocnanenue 6 apmepusx npu
amepockiepose, — MO NpossieHuUe PUIUKO-XUMUYECKO20 (DeHOMEHA, TUULAIoue20
amy 6one3snb cmamyca «geauyaiuiell 3a2a0Ku CO8PEMEHHOU MEOUYUHCKOU HAYKUY
(xak Ha3Ban arepockiepos akaneMuk 0. M. Jlonyxun [15]). Ho evisichenue ¢ daw-
HOM clly4ae NpuduHbl 60CHALEHUS 8 CIMEHKAX apmepull He YMeHbuaenm, K COXCANeHUI0,
cmeneHu mpyoHocmu 6opvObL ¢ IMOU NAMoL02UEH.

XC «pacTBOpuM» B TUIa3Me KpOBHU Oiaromaps IMpu-
cyrcreuto B mutieriax JII pochonunumnor (OJI) u
arornpoTenHOB. B TKaHIX OH Jierko mpuodOperaet
Kpuctammaeckyo dopmy [2, 7, 30, 34, 42]. Mu
yke oTMmeuaiu, 4to 3¢upbl XC, HaxoAsICh BHEKJIETOYHO B TKAHSX, MOJBEPTalOTCS
PaCIICTUIEHUIO KUCIIBIMU THJIPOJIa3aMu ¢ 00pa3oBaHUEM CBOOOIHBIX JKUPHBIX KUCIIOT

Posab B MHAYKIMM BOCHATEHUS
B apTepUAJbHOI CTEHKE KU/~
KUX Kpucmannos agupoe XC
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U «4UCcTOro» (MM CBOOOAHOTO, HedTepuduuupoBanHoro) XC, MPUHUMAIOIIECTO BUJI
kpuctaiuios [2, 7, 30]. Cnenyet ormeTuts, yto Tpurauuepuasl (TIY) u @JI, xkak uno-
POIHBIE Tela, TAK)KE UMEIOT OTHOIIEHHE K aTepOTeHe3Y, MOCKOJIbKY COEpKATCs B Yac-
tuuax JIITHIT u noctynatoT B cocTaBe Karellb KOJUIOW/IAa B JIMIIAJIHbIE O4aru B UHTHU-
Me aprepuil BMecte ¢ XC. OnHako OHU NMOJABEPraloTCs TUAPOIUTHYECKOMY JEHCTBUIO
(hepmeHTOB U pe3opOimu. B To e BpeMs mporecc areporeHe3a He MOXKET peain3o-
Barbcs 6€3 MPOYHOT0, HE PACILEIUISIEMOr0 UKINYECKOTO CTEPOUIHOTO SIAPa MOJICKYIIbI
XC, ero kpuctamioB. Heo6xo0umo nooduepkHyms namoeeHemuyecKu adcHulll (haxkm:
snexiemounviii XC 015 mKanu unmumsl s6715emcs UHOPOOHbIM (Ty>KEPOTHBIM) meiom
KaK 8 KOIIOUOHOU (YU3UKO-XUMUYECKOU (hopme, MaK u 8 Kopnyckyisapuou. Dpupvr XC
npeocmassiiom cobotl HCUOKOKPUCMATIIUYECKOE 8eUieCBO, UX MOAEKYIIbl 2UOpoghobHbLe
u nosmomy enyboko «cnpamanvly 6 yacmuyax JIIIHII. B nu3ocomMax KIETOK IO
BO3/ICHCTBHEM KHCIIOW THAPOJa3kl (xonectepuHicTepasbl) aduper XC, mocrymnaromnme
B mpoiiecce 3Hjpo1nuTo3a B cocraBe yactuu JIITHII, pacumenngiorcss Ha >KUpHbIE
kucnotel u cBoOoaub XC. U3 cBoboaHON hopmbr XC 1oz BO3aeHCTBHEM (hepMEH-
ta AXAT (aumn-KoA-xonecrepuH-anmunTpancdepassl) BHOBL 00pasytorcs agupsr XC.
ITocne paspymenus B Tkanu uHTUMBI yactuy JIITHII, He noaseprimmxcs 3H10UUTO3Y
KJIETKaMH CTE€HKHU aprepuu, 3gupsl XC, ero cBobonHas ¢popma, KpUCTAIIIBI HaKarIu-
BafOTCSI B MEXKYTOYHOM BeriecTBe. [loTepsBiine HaTHBHYIO CTPYKTYpy («Momudunn-
poBaHHbIe») yactulibl JITTHIT u ocBOOOAMBIIMECS U3 HUX JUIHBI (DarolUTHPYIOTCS
M®, nepenonusores 3¢pupamu XC 1 nproOpeTaroT XapakTepHblid IEHUCTHINA BUI,
KOTOPBIN MOYKHO HAONIONATh TOJ MUKPOCKOIIOM TIOcTie (PUKCAINA Ma3KOB KPOBH 3TH-
JIOBBIM CIIUPTOM M MX OKpammBaHus. JKuakokpucTaminueckoe BemectBo 3¢pupoB XC
COCTOUT W3 OPTaHMYECKHX MOJIEKYJ — COSAMHEHHH YIJIepo/ia ¢ BOJOPOJIOM, KHUCIIO-
POIOM, a30TOM M JJPYT'MIMHU dJIEMEHTaMH. B jKuIKHX KpucTaiaXx COBMEIECHBI CBOCTBA
KpucTajga U KUAKOCTH. VX onTHuecKue CBONCTBA MOXOKM Ha CBOMCTBA TBEPABIX
KpPHUCTAJUIOB, B KOTOPBIX aTOMBI M MOJIEKYJIBI 3aHUMAIOT CTPOTO OMpPEIeIEHHOE MECTO
B KpUCTAJUTMYECKOH perérke. Kuokokpucmaniuyeckoe ewjecmeo obnaoaen CUunbHbiM
O0BOUHBIM JIYUenpeloMIeHUeM U 8 Mo dice epems modcem meus. Ipu Hacpesanuu sHcuo-
KUl Kpucmanui npespawiaemcs 8 O0OblYHYI0 HCUOKOCMb: CHUIBHOE TOBBIIIEHHUE
TeMIIepaTypbl BICYET 3a cOOOH paspyllieHHE MOpsSAKAa B OPHEHTALUU MOJICKYI, UX
Xa0THYECKOE MOCTyNaTeIbHOEe U BpallaTeIbHOE JBIKEHHWE CTaHOBUTCS Mpeoliana-
omuM (yuumoleas ceoticmeo 3@upos XC paszdcudcamvbcsi 100 6030eticmeuem noebl-
WEeHHOU meMnepamypol, MOICHO NONLIMAMbC €20 UCNONb308aMb OJisl pA3PadOMKU
Memooa ux pe3opoyuu u3 KpynHolx epamyiém 6 apmepuanbroti cmenke). C TOUKH
3peHust olleHKH poiu 3¢upoB XC B MHIYKIUH BOCHAJICHUS, BaXXHO YYUTHIBATh, YTO
peuemKa HCUOKUX KPUCMALL08 Npossisem meépoocms U YApy2oCmy, OHA 8OCCMA-
Hasnueaem ceou pasmepvl u gopmy nocie cuamus naepysku [24]. A meépoocms u
YIPY20CTb — 00HO U3 CBOUCME YYHCEPOOHBIX ME, BbI3bIEATOUUX 8 MKAHU 80CTIATEHUE
[22]. Obraodas smumu ceolicmeamu, umes Hepaspyuumoe 2uOPOIUMUYecKumMu ghep-
MeHmamu cmepouodHoe s10po monexyavt, agupvl XC oxasvieaiom maxoe dice nogpedic-
darowee oeticmsue Ha COeOUHUNENbHYIO MKAHb UHINUMbL, KAK U MEEPOble KPUCTNAILTb
c60000n0tl hopmor XC. Dmo noomeepoicoaemcsi pakmom ux npucymcmeus 8 npeoo-
aaoaowem Koauvecmee 6 huoposnvix epanyrémax/onswxax. Ipooyyupyemoie KHMT
CMEHKU COCYO08 KOMNOHEHMbl COCOUHUMENbHOU MKAHU YKPbIBAIONt, U30IUPYION Om
OKpycalowell. MmKaHu UHMuMbl KaKk meépovle kpucmanivl c60600noco XC, max u
amopuvie denozumul I¢hupos XC. JKunkue KpuCTalibl COYETAIOT B cede yropsiio-
YEHHOCTh, XapaKTEPHYIO /Il TBEPIOTO TEJa, U IOJIBHKHOCTH, SBISIONLYIOCS CBOM-
CTBOM KHIKOCTH [24]. IX MOJICKYJIbI OTJIMYAIOTCS CIIOCOOHOCTBIO K CAaMOOPTaHU3aI[UH
(opranuzanyuy yrnopsao4eHHBIX CTPYKTYp). OHM BBICOKOUYBCTBHTEIBHBI K BHEIIHUM
BO3JIEUCTBHUAM — TEMIIepaType, MOCTOPOHHUM MPHUMECSM, BHEITHHM MOJAM U T. II.
K sromy cnenyer nobaButh, umo a¢upvr XC ewé xysce pacmeopsiomes 8 gooe u
UHMEPCMUYUATILHOU dHcudKocmu, yem c80600HbIt XC.
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Oty U Apyrue GakThl MOKa3bIBAIOT, YTO MPOBOCIAIUTEIBHOE JICHCTBHE KPUCTAI-
708 XC He cnieun(UYHO: CBOE aTePOreHHOE JICHCTBHE B TKAHU UHTUMBI apTEPHil OHH
BBITIONHSIOT KaK 9y>KepoAHble /i He€ Tena. Tak, K mpuMepy, H3BECTHO, YTO METHII-
LEJIUTI0NI03a U NIEKTHH B BUJIE KOJUIona, Oylydu JUIs COCYAUCTON CTEHKH WHOPOIHBI-
MH TEJIaMH, BBI3BIBAIOT ITOPAKEHUE, HAIOMHUHAOIee arepockiepos [17, 25].

AyTOUMMYHHBIE, HMMYHO- PA mpuHamIekuT K HEOpraHOCTCTUDUICCKUM

KOMIUIEKCHBIE IIPOLECCHI B Opra-  ayTOMMMYHHBIM 3a0osieBanusm [23]. Ero aruo-
Hu3me 6oabHbIX PA kak GakTopbl, jorms ocTaeTcs HESICHOM, ITaTOreHEe3 OYCHB CJIOXK-
onpezesionie 0coGeHnocTH HeliA. [ 3TOM GONIe3HM XapaKTepHO HaubOIb-
TEHCHI y HIIX aTCPOCKACPO3A 1106 KOMMUECTBO HPOABICHUI HMMMYHHBIX
peakmumii [4, 14, 18, 19, 23, 32], BeaymIyo poJib Cpeau KOTOPBIX UTPAIOT ayTOWUM-
MyHHBIE. Y OosibHBIX PA ompenensitorest ayroantuTena kinacca IgM (mpeumyiie-
CTBEHHO) K ¢parmenty Fc aytonormynoro IgG, aHTHTENA K IUKINYECKOMY ITUTPYJI-
JTUHUPOBAHOMY TENTHAY, AHTUHYKIICApHBIE aHTHTeNa. Y MAaMeHTOB 00HAPYKUBAIOT
TaK)Ke aHTUTeNIa K CyCTaBO-CIEHU(PUYHBIM U CUCTEMHBIM aHTUIeHaM. B 1enoM um-
MYHHBIE OTBETHI HAIpPaBIECHbI POTUB MHOTHX aHTUTEHOB. AyTOMMMYHHU3AIMSI BO3-
HUKAaeT B OTHOLICHHH MHOTHUX OPTraHOB M TKaHEH, B KOTOPBIX OOHAPYKUBAIOTCS MOP-
¢dosornueckue U3MEHEHHS, XapakTepHble AN PEaKLUi TMIEePYyBCTBUTEIBHOCTH
aememnennoro (I'HT) u 3amemgnennoro (I'3T) Tumos. BripaboTke aHTHTEN Onaro-
OPHUATCTBYET HapylleHHne (QYHKIMOHAIBHON akTUBHOCTU T-TUMQOLMTOB C aKTHBH-
3anueit T-xenmepoB, koTopeie BMecTe ¢ M®D co31aI0T HEOOXOAUMYIO CpeLy JJIsl MOJI-
JIepKaHUs TPOIECCOB MOBPEkIACHUS TKaHel. [lopakeHne cocymoB M CyCTaBOB y
OOJIBHBIX BBI3BIBAIOT MPEHMYIIECTBEHHO UMMYHHBIe Komruiekesl (MK) [12, 13, 36,
38, 31, 49], obycnaBnuBaronyie MHOTHE BHecycTaBHbIe mposiBieHus PA. Xors 06-
pa3oBaHne KOMILIEKCOB MPEACTABIAET cOO0H OBICTPHIH MpoIece, MPH NePCUCTEHINN
aHTHUIeHa, 4TO CBOWcTBeHHO PA, HaOiiomaercs NIUTENbHOE TEUCHHE 3a00JICBAHMA.
XapakrepHsie 1is PA peBMaToniHbIe y3€IKH SBISIOTCS TPaHyIéMaMu U 00pa3yroT-
cs B pamkax ['3T, ux ckorieHUs HaONIONAOTCSA B MECTax 00Opa30BaHUs B3aHMMHO
CBSI3aHHBIX ayTOAHTUTEIAMH HEPACTBOPUMBIX KOMILJIEKCOB. DTO MPOSBICHHUE TPaHy-
JIEMaTO3HOTO MPOAYKTUBHOTO BOCHAJICHUS MO3BOJISIET aBTopaMm [29] otHOCUTh PA K
rpanyjaemMaro3HbiM Oone3HsM. Aytoanturena kK 1gG (peBmarounnnbie (GakTopbl) CBs-
3BIBAIOTCS B KOMIUIEKCHI, KOTOPBIE BBI3BIBAIOT OCTPYIO BOCHAIHTEIHHYIO PEAKIIHIO
BHYTPH CyCTaBa M COBMECTHO C aKTMBHPOBAaHHBIMHU T-KJI€TKaMU CTUMYJIUPYIOT Je-
JICHWE KJIETOK CHHOBHAJIbHOM oOonouku. UX ycuienHas nponudepanns NpUBOJUT
K 00pa30BaHHUIO MATOJOTMYECKOTO MaHHyCa, KIETKH KoToporo Beiaensior UJI-1, II'E,
KOJJIareHasy, HeuTpaiapHyto npoteasy, ADK u pazpymarmT XpsmeByl0 U KOCTHYIO
TKaHb. XPSAIU U JAPYyTHe TKAHH CYCTaBOB TAKXKE MOBPEKIAIOT JTUMQOIUTHI HETO-
CPEACTBEHHO WJIU C TIOMOIILI0 TUMQPOKUHOB [11]. VX pa3pymaroT u peBMaTOUIHBIC
Y3€JIKU/TPaHyIEMBI.

Hepenko coueratomniuecs: arepockiiepo3 U PA — 370 aBa pa3HBIX MATOJIOTHYECKUX
nporiecca. B mepBoM u3 HUX OCHOBHYIO poib urpaet CM®D (8poowcoénmnbiii ummynu-
mem), BO BTOPOM — TYMOPaJIbHbIC M KJIETOYHbIC pEaKUH, ay TONMMYHHBIE ITPOLIECCHI.
Y OONBHBIX UMEIOTCS JIBa THITA BOCTIAJICHHS: IPAHYJIEMaTO3, HHAYIIUPOBAHHBIA HHO-
ponubiMu Tenamu [29, 34, 35, 42, 44), u ayTouMMyHHOE BOcCIanieHue, npucyiiee PA.
Antutena knaccos IgG u IgM, o0pasyst KOMIUIEKCHI C aHTUTCHOM, HPUCOCOUHSIOM
xomniemenm [23]. A KOMIUTIEKCHI anmueen — anmumeno — komniemenm (AAK), or-
KJIJbIBAsICh B TKAHAX, IPUBOJAT K PA3BUTHIO BHIPAXKEHHOT'O BOCHANCHUS ¢ HH(UIb-
Tpanueil ux HeTpopuirbHEIMU Tpanynonutamu (HI'), Hapymennem HOpManbHOU
CTPYKTYpPBI TKaHel, MPOHUIIAeMOCTH MeMOpaH, pa3BUTHEM HEKPOTHUYECKUX IMPOIIEC-
coB. [Ipu oTi0KEeHNN KOMIIEKCa aHTHTCH-aHTUTEJIO B CTEHKE COCYIO0B HaOII0HaeT-
Csl XapaKTepHas MOCIeI0BaTeIbHOCTh COOBITHI: KOMILIEKC (PUKCHPYET KOMIUIEMEHT,
(dhopmupytrores xemorakcuueckue dakropsl (C3a, CSa), HI' npucoenunstorcs k AAK
u ux paronutupyror. KOMIOHEHTHI KOMILIEMEHTa XeMOTaKkcHuecKku mpuBiekaroT HI,
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K MTOBEPXHOCTH KOTOPBIX C MOMOIILI0 perentopoB mist 1gG u C3 mpukperuisoTcs
UK. Ux nornomenue HI' conmpoBoxkaeTcss BEICBOOOKICHUEM THAPOIUTHYECKUX
(hepMeHTOB, BBI3BIBAIONINX BOCIAJIEHWE U pa3pyllleHne TkaHel. Bo Bpems nerpany-
s HIT BeIAEIISIIOT PEpMEHTHI U JIPYyTrUe XUMUYECKUE CYOCTaHIUH, TOPAXKAIOIINE
COCYIMCTYIO CTeHKY: KarernicuHbl D u E, snmacrtasy, koymarenasy, Cepuio IenTHIHBIX
MEIMAaTOPOB, AKTUBUPYIOIINX BRIOPOC TUCTAMIHA JIAOPOIIUTAMU (TYYHBIMU KIIETKA-
Mu) [23]. B pesynbrare MOBbIIIAETCS MPOHUIAEMOCTh CTEHOK cOCyn0B. DakTopom,
MTOBPEXKIAOIIUM COCYJBI M TKaHU, SABJISAOTCA HEe Tonbko UK, HO n camu aHTHTENA.
ArpeccuBHbIe (TOBPEKIAIOIINE) ayTOAHTUTEIA BhI3BIBAIOT (DYHKIIMOHAIBHBIE U MOP-
(dosiornveckre HapylieHus B opraHax M TKaHsX. K MexaHu3MaMm uX JEUCTBUS OT-
HOCAT: 1) peakmuio HeMeIyIeHHOTO THuma (0Opa3oBaHHE OMOJOTHYESCKH aKTHUBHBIX
BEI[ECTB U MOBPEkKACHUE KIETOK); 2) MPSIMOE IIUTOTOKCHYECKOE JEHCTBUE Ha KIIET-
KU TIPU MMOCPEACTBE KOMIUIEMEHTA; 3) JeHCTBHE KOMILJIEKCAa ayTOAHTUTeH-ay TOAHTH-
TEJIO0 C IPUCOCAMHUBITNMCS KOMITJIEMEHTOM; 4) TIOBPEKACHNE COCYIOB (THIa heHO-
MeHa ApTioca) KOMIUIEKCaMM ayToaHTUreH-ayToanTuteno [1, 21]. Haubomee
natoreHHbIME cuuTatoTcs UK cpennero kanmbpa: oHM 00Iaat0T BICOKOW KOMILIE-
MEHTCBsI3bIBaIOIIEeN akTUBHOCTHIO. [ToBpexnatonee neiicteue MK Haunnaercs nocie
WX CYyORHIOTEIHALHOTO OTIOKCHUS. BadcHo ommemums, 4mo ux OmioNCeHU, KaK
u omaoocenuro wacmuy JIIHII, cnocobcmayiom cemoounamuueckue pakmopul. pac-
wupenue apmepuoi, GeHyl, yeenudenue cocyoucmol npoHuyaemMocmu, 3amedienue
KPOBOMOKA, HAauyue coCyOUCMbIX CHIemeHUll, Ux 6emeieHull, mypoyieHmuoe me-
yenue KposU, 8bICOKUL YOeNbHbl KPOBOMOK 8 eOUHUY)Y 8PeMeHU, USMeHeHUs dasile-
Hust kposu 6 menaxkux cocyoax |9, 38]. U, maxum obpaszom, mecma omaodxcenus UK
cognaodatom ¢ mecmamu omiodcenusn JIITHII, UK omxnadviearomces 6 Kanuiisapax
epanynem/onsuex 6oabHuIx PA.

Takum 00pa3oM, B3aMMOJICHCTBHE aHTUI'CHOB U aHTHUTEN C BKJIIOUYCHHEM yenu
KOMnJieMenma COTPOBOXKIAETCS BRIPAOOTKOM pa3HOOOpa3HBIX OMOJIOTHYCCKH aKTHB-
HBIX BEIECTB, MOBBIMICHUEM MPOHUIIAEMOCTHA CTEHOK COCYAOB C MPOHUKHOBEHHEM
MeTabOoJIUTOB U KJIETOK KpoBH B Mecta pacnonoxkenus MK. lluronmarorennoe nen-
CTBHE ITHX BEIICCTB Ha COCYIUCTYIO CTEHKY MPOSBISICTCS HApyIICHUEM JHIOTEITH-
aJbHOro Oapbhepa M OTJIOKEHHUEM KOMILICKCOB BO BHYTPEHHIOI O0OJIOUKY apTepuil.
HapacTtanue nmpoHHIIaeMOCTH COCYAMCTON CTEHKH CO3MAET yCIOBUS JIJIsl MH(MUIBTpa-
nun e¢ JITTHIT u XC. YcranoBiaeHO, 4TO B MECTaX MOBPEKACHUS COCYIUCTON CTEH-
ku UK y skcrnepuMeHTa IbHBIX )KHBOTHBIX (KPBIC), HAXOASIIMXCS HA aTePOTCHHON
JUETe, JIUMHAIBI OTKJIAJIBIBAIOTCA B 3HAYUTEIBHO OOIBIIEM KOJIUYECTBE, YeM Y 3710-
poBbIX ocobeii [75]. Otnoxkenne MK B cTeHKax MEIKHX apTEpuil, BKIIOYAsT MUKPO-
coCybl B Oisitkax, ycuiupaet nocrymienue B Hux JITTHII, Bei3bIBaeT moBpekacHUE
CTEHOK KallMJUIAPOB U MOXKET MPUBECTH K HEKPO3Yy caMuX Ousmiek. Bxiouenne xom-
IJIEMEHTA B KOMILJIEKCHl aHTUTCH-aHTUTEIO B CTEHKAX COCYAOB Majoro M CPEIHETO
KanmOpa CONpoBOXKIaeTcs oOpazoBaHWEeM aHA(pUIATOKCHHOB, aKTUBU3AIMEH XeMO-
takcuca HI, uanykuuei gaxropa MoOHIM3anuu 303MHO(DHIBHBIX TPAHYIOIUTOB,
arperanueii TpOMOOIIMTOB, aKTHBU3AIUEH KOAryJIslHH U KaJUIMKPEUH-KHHUHOBOM
CHUCTEMBI, HApYyIIEHHEeM CTpOeHUs W (QyHKIUH MeMOpaH KJIETOK IHIOTENHs, UX TH-
Oesibto [37]. YBenuuuBaetcsi anre3uBHas crnocodnocts HI, momgaepxxupaercs Boc-
MaJuTEeNbHBIN Mporecc. [[poayKThl akTHBH3AIMN KOMILIEMEHTa YCHUIIHBAIOT (haronu-
TapHYIO0 U MEePEeBAPHUBAIONIYI0 aKTUBHOCTE M@, CTUMYIHPYIOT BBHIPAOOTKY HMHU
JU30COMAJIbHBIX (PEPMEHTOB, apaxugoHoBoi kucioTsl, UJI-1 [49]. Pa3BuTHio BoC-
MaJUTEIHHON PEeaKIuu CII0COOCTBYeT HaOMroatomascs Ba3oamiatanus. J{ius nMmmy-
HOKOMIIJIEKCHBIX 3a00JIeBaHUIN XapakTEPHBI U 8HYMPUCOCYOUCTble USMEHEHUS: aK-
THUBHU3AIUsI CUCTEMbI CBEPTHIBAHUS KPOBU M KAJNIMKPEHH-KUHUHOBOW CHCTEMBI,
HapylieHne MHUKPOIMPKYISAINN, BOSHUKHOBEeHHE ciak- u JABC-cunapomos, nna-
nene3 KJICTOYHBIX JIEMEHTOB U Ap. Bciedcmesue nogviuienHot cocyoucmou npoHu-
yaemocmu MK nakanausaromes kak cyO3HOOMENUAIbHO, MAK U 80 8HECOCYOUCTIOM
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npocmpancmee, 8 Komopom obpazyromes Kiemounvie ungurompamsi [9, 38]. B pe-
synemame gacoyumuposanus UK HI' npoucxooum ux Odezpanynayus, 8blx00 auU30-
comanvHulx pepmenmos u ADK, oecmpykyus Koiriasena u paspyuieHue 6a3aibHou
Membpanvl cocyda. 3a 3TUMH MPOIIECCaMU CIIeyeT npojudepaTuBHas CTaausl BOC-
NajeHus, yBeanueHue koiauuectsa pudpodbnactoB (Pb), HOBooOpa3zoBaHue Kamui-
JSPOB, PA3BUTHE BTOPUIHOTO ayTOMMMYHHOTO Tpotecca. [lociedcmsuem npoucxo-
0AWUX NpoYeccos, npexcoe Gcezo NOBbIUEHUS NPOHUYAEMOCTNU KANULIAPOS 6
OnAWKAX, AGIAMCA UHMEHCUDUKAYUSL OeNOHUPOBAHUS 8 HUX TUNUOO8 U B0CNATEHUS.
Ilospescoenue UMMYHHbIMU KOMNAEKCAMU CIMEHOK KANULIAPOS MOXCEn NPUBOOUMb
K UX mpomoO0o3y, KpOGOUSTUAHUIO, HEKPO3Y U decmaduruzayuu Onsauex, 603HUKHOGe-
HUIO OCMPBIX CePOetUHO-COCYOUCBIX CODbIMULL. DMO NOOMeEepIHcoOaemcs pes3yibma-
mamu aymoncuu: y 6oavHvix PA npeobradarom necmabunvhvle OAAUWKY C 8bICOKUM
cooepoicanuem 1unudos u ypoeuem gocnanerus [65, 83]. Takum obpaszom, 1K npeo-
CmasnAam cooou azpeccusHvle azeHmol, nogpedxcoarouue mrkanu. Onocpedosanuas
UMU NAMONO2UYECKAsL PeaKyusi — OOUH U3 YHUBEPCATbHBIX MEXAHUZMO8 NOBPENCOeH U,
BKIIIOYAOWUXCA NPU cucmemHblx 3abonesanusx coedunumenvroi mrxanu (C3CT).
Paznuuator [84] Tpu dopmbl MOphOIOTHYECKUX U3MEHEHUH ayTOMMMYHHOHW TNpH-
ponbl: 1) unsazusno-oecmpyxmugnyro (IPOUCXONUT UHBA3Us, HHPUIBTpaLUs 00IacTy,
coJlepKaliell aHTUTeH, MOHOHYKJIEAPHBIMHU KIIETKaMH, BBI3BIBAIOIIUMU JI€CTPYKIIHIO
TKaHH); 2) cocyoucmo-Hekpomudeckyto (pa3BUBACTCS HEKPOTHUECKOE MOPAXKEHHE
MEJIKUX COCYJ/IOB C MOSIBICHUEM B UX cTeHke puOpuHonna u ununprpanuu HI'; atn
MPOIECCHl HACTAWBAIOTCS HAa WHBA3WUBHO-IACCTPYKTHBHYIO PEAKIHIO); 3) MaccugHo-
Hexpomuyeckyro (C 3aKyMOPKOH MEJIKMX COCYIOB MOHOHYKJICAPHBIMU KJIETKAMH H
KOMITOHEHTaMH WHBa3WBHO-/IECTPYKTUBHOM pEaKIINH, pAa3BUTHEM y4acTKa WH(papPKTa;
BBIJICJICHHEM MOHOHYKJICAPHBIMH KJIETKAMH BEHIECTB C COCYIOCYKUBAIOIICH aKTHB-
HOCTBI0). B 11enom ayTouMMyHHBIE 00JIE3HH CONMPOBOKAAIOTCS Pa3BUTHEM BOCIaje-
Hus, aktuBuzauueit ML, M®, HI, JI®, ®b, sHnoTenuanbHblX U APYrUX KIETOK C
BeicBOOOXAeHnem MJI-1, NJI-6, ®HO-a, uatepdepona-y u ap. [1, 21]. [IponukHo-
BEHHE MMPOBOCIAIUTEILHBIX INTOKHHOB B KPOBOTOK COIPOBOXK/IACTCS UX CUCTEMHBIM
NeWCTBHEM, BKITIOUAS MPOSBICHUS OTBEeTa OCTpoit daszwl. Cymmapnuiil s¢hghexm Oeii-
CMeUs nPo8OCNANUMENbHBIX YUMOKUHO8 NPU CULbHOU CIMUMYIAAYUYU CIMAHOBUMCS
0ecmpyKmMUBHbIM, YMo NPOAGIAEMC 8 MECHHOM NOBPENCOeHUU MKAHeU U CTMEeHOK
cocy008 ciiedcmeue passumus UpesmepHo uHmeHcugHoz2o eocnanenus. llpu coue-
TaHUM aTepockiiepo3a u PA BcieicTBHE CyMMaluu JIBYX THIIOB BOCHAJICHUS OHO
SBIIIETCS. MMEHHO TaKWUM, YTO TIOJATBEp)KIaeTcsi 0OHApYKEHWEM BBICOKHX YpPOBHEH
MPOBOCMAIUTEIbHBIX ITUTOKUHOB B KpoBH [10]. Haubonee BhipakeHHOE TOBPEkK/Ia-
olee nelcTere Ha TKaHu okasbiBaroT @HO-o, obmagaronuii CUIbHBIM POBOCIIA-
JTUTETHHBIM U HeKpoTH3upytonuM dddexramu, u NJI-1B. I, Ha060pOT, OTOKUATEITH-
HBIA TepaneBTHYeCcKHi d(h(eKT mpu dTUX ABYX 3a00JIEBAHUAX, KaK B OTACIBbHOCTH,
TaK W MMPU UX COYETaHWH, 0Ka3bIBalOT Onokaropbl ®HO-o (MHGmMKCHMMa0, TomwIm-
3ymab u np.). UHrubupys BocnaneHune, OHM 3aMeJISIOT HBOJIOIHIO aTepoCKIepo3a
y 00abpHBIX PA, mpu 3TOM CYIIECTBEHHO HE BIIUSIOT Ha YPOBEHb JUMHUIOB B KPOBU
[54, 57, 69].

XapaKkTepHble MPOSBICHHUS WMMYHOKOMILIEKCHOTO BacKyluTa y OOJIbHBIX PA
MOTYT JIOKaJTU30BaThCs B TIOOBIX OPTaHAX M CUCTEMAaX, BBI3bIBATH TSKEJIbIE OpPraHU-
YeCKHE MopaxeHus. BRICOKHUM MPOIEHT NOPpaXKEHUN CEPAeUHO-COCYAUCTON CUCTEMBI,
KakK MpaBuiio, HabmrogaeTcst y OOJIBHBIX C BHICOKOH aKTHBHOCTBIO mporecca [5, 26].
OHU pa3HOOOpa3HBI M YaCTO MPOTEKAIOT 0€3 SBHBIX KIMHUYECKUX CHMIITOMOB, JHa-
THOCTUPYIOTCS Ha cekiun. B menom PA xapakrepusyercsi XpOHHYECKUM CUCTEMHBIM
BOCIAJTUTEIIHBIM TPOIECCOM C MOPAKEHUEM MHOTUX TKaHEH ¥ OPraHoOB, HO TJIABHOU
COCTaBHOHM YacThiO OOJNIC3HM SABIACTCS nponugepamusnviii cunosum [20]. CTeneHb
TSOKECTH TPOTPECCUPYIONIETO BACKYJINUTa Y OOJBHBIX C 3pO3UBHBIM PA 3aBHCHT OT
pa3MepoB | BHJIa MOPAXKESHHBIX COCYN0B. Pa3BUBaromuiics apTepuuT, HEKPO3 CpeaHen
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000JI0YKH COCY/IOB MPUBOJAT K OOCTPYKIUH, TIeprudepruuecKoil HelpomaTuu, s3Bam,
rairpee. Backyium c nopasicenuem apmepuii cpedne2o Kaidpa nepeoko Cmamo-
BUMCS NPUYUHOU PA3BUMUSL OCMPOU Me3eHMEePUAbHOU, NOYEUHOU, KOPOHAPHOU U
yepebpanvHo-cocyoucmoti oxkatozuu. CIeICTBUEM BEHYIUTA SABJISCTCS MypILypa,
KOXKHBIC SI3BbI, HH(DAPKTHI HOI'TEBOTO JIOKa. BocmaneHue, peBMaTouIHbIe TPaHyIEMBbI/
Y3€IIKH, BAaCKYJIUTHI BCTPEYAIOTCS B JIIOOBIX OpraHax, CUCTEMaxX, OCOOEHHO B Iiia3ax,
JIETKUX U CepAle. Y3enku umerom Kidccuyeckoe CmpoeHue UMMYHHLIX 2PaHYIEM:
8 UX YeHmpe no0 MUKPOCKONOM MOXCHO Y8UOeMb 30HY HEeKpPO3d, OKPYICEHHYIO INU-
MeTUOUOHBIMU KIeMKAMU C NPUMECHIO UHO20A SUSAHMCKUX MHO20A0EPHbIX KIeMmOK,
a makce MHO2OYUCTEHHVIMU TumMpoyumamu u naasmamudeckumu kiemxamu [20].
B HEX muMmeroTcs mpu3HAKW BacKynuTa. VX 3BOMIONNS, KaK M XOJECTEPUHOBBIX T'pa-
HyIEM/OMsIIIeK, 3aKaHIMBACTCS CKIEPO30M, HepeaKo ¢ Kanbuupukanueid. B nepuoa
peMuccuu OOJIE3HH Y3€IIKH YMEHBIIAIOTCSA B Pa3Mepe, MOTYT ITOJIHOCThIO MCUE3HYTh.

[Ipu BackynuTe y 60MbHBIX ¢ PA naubonee akxmuenviii npoyecc nabaiodaemcs 6
apmepusx manoz2o Kaaubpa. BrIpa)keHHOCTh U3MEHEHUH B KamWILUIspax CBs3aHa C
AKTUBHOCTHIO BOCIAJICHUS W JJIUTEILHOCTHIO OOJIE3HHU, HO MPOHHUIIAEMOCTh CTEHOK
COCY/IOB YBEJIMUCHA JaKe MPU HEOOIBIION aKTHBHOCTH MATOJIOTHYECKOTO MpoIiecca,
YTO MOATBEPXKAECHO C MOMOUIBI0 PaAHMOU30TOTHOTO MeTona ucciaenosanud [5]. Ilpu
BBICOKOH aKTHBHOCTH OTMEUAIOTCS PE3KHE MOBPEXKICHUS COCYAUCTONH CTEHKH B BHJIE
MYKOHMJIHOTO OTeKa M (UOPHHOMIHBIX M3MEHEHUHU, BKIo4as Hekpo3 [8]. CteHku
MEJIKMX COCYJOB pacciauBarTCs, pa3peixisiorcs. [Ipu oboctpennn mpoiecca Ha
cTapble TIOpaXeHHs HacIanBaroTcs cBeskne. Cocyasl cep/iia Ha CBOEM IPOTSIKSHHIH
MOpaXKaroTcsl B Pa3IMYHON CTENEHHU, B OTIACNBHBIX ydacTKax QuOpHHOMAHOE Haly-
XaHHE MePEeXOAnT B HEKpo3. M3BecTHO [16], 9TO MPOHHUIIAEMOCTh CTEHOK (IHIOTEINS)
apTepuil yBeIMUMBACTCS MOJ IeHCTBUEM psiia pakTopoB: 1) mexanuueckozo (MOBbI-
LICHUS IaBJICHUS KPOBH, TYpOYJECHTHOCTH KPOBOTOKA B MeCTax OUQypKaluii aprepui,
TaHTSHIINAJIFHOTO HAIPaBIECHUS CHJI, OTBETCTBEHHBIX 32 B3aMMOJICHCTBHE DHIOTEIHUS
C MyJIbCOBOI BONHOMN); 2) xumuyeckoeo (M3MEHEHHUS B COCTaBe KPOBU B BUJIE cunep-
JUNONPOMEUHEMUU, 2Unepxoiecmepunemunt);, 3) UMMYHOI02UYECKO20 (HAIUYuUs 8
KPOBOMOKe KOMNIEKCO08 anmueeH-anmumeno),; 4) mokcuieckozo (IeACcTBAE SHIOTOK-
CUHOB). JI10boe nospexcoenue cocyoucmotl cmenky, 6 mom uucie auiiepauyeckoe/
UMMYHHOe, cnocobcmeyem omiaodceruto 8 netl aunudog [75]. Y oonbabix PA Ha-
OmroaeTcsl MOBBIIICHUE COJEPIKaHMs B KPOBU anoB, orHomienus: anoB/anoA-1 u
cHmwkenue ypoBHs anoA-1 u XC JIIIBII, yro aBropsr [10, 53, 59, 61) cBs3bIBaIOT €
BBICOKOH aKTHBHOCTBIO BocmajeHus. J{is mamueHToB ¢ PA xapakTtepHo mopaskeHHE
aTEpPOCKIECPO30M MHOTHX COCYAOB CEpIla ¢ YMEPEHHBIM UX CTEHO3UpOBaHUEM |82,
86]. Y Hux npeoOiagatoT HecTaOUIIbHbIE OJISIIKK C BHICOKOH aKTHBHOCTBIO BOCIA-
JICHUS M OOJIBIITUM KOJMYECTBOM JTUIHUIOB [65, 83]. DTO MO3BOISIET CUUTATh, UYTO
OCTpBIC KapJualbHble COOBITUSI pa3BUBalOTCs y 00NbHBIX ¢ PA BCieacTBue moBpex-
JIEHUS OTKIIAABIBAIOITUMHICI UMMYHHBIMH KOMIUIEKCAMU CTEHOK KallWJLIISIPOB B OJISIII-
Kax ¢ MoclieAyoleld ux aecrabuian3anueld, 4To Jaiie HaOJloJaeTcsi B aKTUBHYIO
¢dazy PA, Ha QoHe BHICOKOH MHTEHCUBHOCTH UMMYHHOTO BocnaneHus. [loBbimenue
MIPOHMUIIAEMOCTH KalWJULIPOB B OsIKax/Tpanyiémax BeieacTsue otinoxkenus MK B
WX CTEHKaX MPHUBOAHUT K YCHUJICHHOMY NPOHUKHOBEHHIO B HUX JIMITHJIOB M KJIETOK
kpoBu — MLI/M®, JI®, HI, uto noaTBepx)aaeTcs pe3yabraTaMi ayTOIICUU OOJIbHBIX
¢ PA [41]. Ilo nanHBIM aBTOPOB pHUCK pa3BuTHs wHapkra muokapaa (UM) y 60b-
ubix PA moBbiieH B 2-3 pasza [56, 78], uncynsra — B 1,5 [54]. I'panynemarozHoe
BOCITIaJieHUe, BhI3BaHHOE KpucTamwiamMu XC, 1 ayTouMMyHHOeE Berencteue PA compo-
BOXKatoTCs ycuneHHor nponykuueit ®HO-a, NJI-13, NJI-6, moTeHIUpyOMUX BOC-
MaJeHUe U ero HeraTuBHbIC 3()(EKThI, BKIIOYasi aTePOreHHBIN, a TAKXKE CTUMYIIALUIO
HEOBACKYJISIpU3alMK B TpaHyleMax/Onsmkax. To, 9T0 BocmajeHne, TMMyHHOKOM-
TUIEKCHBIN BaCKYIUT, MOBPEKIAIONINE CTEHKN KallMJUIIPOB B OJISIIKAX, MTOBBIIIAIOLIHIE
WX MPOHUIIAEMOCTh, CTAHOBATCS MPUYMHON JeCTa0MIM3aUu ONSAIIeK, BOSHUKHOBE-
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Husg OKC, TpomOsMOonmii, moaTBepKaaeTcss (akToM CHUKEHHUS PUCKA PA3BUTH
KOHEYHBIX KapAHalbHBIX TOUYEK MPHU YTHETEHWU BOocnasieHus y OonbHBIX ¢ PA Gio-
karopamu ®HO-a, B wacTHOCTH HHPIHKCUMaOOM [54]. B yerom 6onvnvie PA ¢ ak-
MUSHBIM UMMYHOKOMNJIEKCHLIM 8ACKYIUMOM NPeOCmasisaiom coboll Kame2opuio iuy
C 8bICOKUM KAPOUOBACKVIAPHBIM PUCKOM.

N3ydyenne MexaHU3MOB areporeHesa Mmpu ayTOMMMYHHBIX COCTOSTHUSIX SIBIISIETCA
CIIOKHBIM: OOJIBHBIX JieuaT UMMYHOCYNPECCOPaMH, B TOM YHCIIe KOPTUKOCTEpPOUIa-
MU, 4TO 3aTPyIHSET OLICHKY X KOHKPETHOI'O BJIMSHUS HA PAa3BUTHE aT€pPOCKIIEPO3a.
Hecomnenno, umo nabnooaioweecs yseruienue cmMepmenbHulX U HepamanbHblx cep-
0eyHo-cocyoucmulx coovimul 6 nonyaayusx ¢ PA aensemcs pesyromamom xax 6oc-
nanenus, xapakmeprozo 011 camux 3adonesanutl (arepockiepos u PA), max u 63a-
UMOOEUCMBUS UMMYHHbIX U GOCHANUMENbHLIX NPOYEcco8 ¢ MpaouyuOHHbIMU
cepoeuno-cocyoucmoimu paxkmopamu pucka. Antaronnctst @HO-o — nndnukcumad,
azanuMyMad U 3TaHEpLENT UCIOJb3YyIoTCs pu PA, KOHTPOIUPYIOT aKTUBHOCTb 3a-
OoseBaHus, yMEHBIIAIOT CUCTEMHYIO (pa3y BOCHaIEHUS! U CHIIKAIOT 4acTOTy CepAcd-
HO-COCYIUCTBIX coObITUH [47, 52, 64]. B Hacrosmee BpeMs BHEIPSIOTCS HOBBIE
MOJXOMbI K JICUCHUIO cucTeMHON kpacHoil Bomdanku (CKB) ¢ mcmonp3oBanmem
AQHTHUTEN U HU3KOMOJIEKYJSIPHBIX MHIMOUTOPOB, HALIEJICHHBIX HAa LIUTOKHHBI, UX pe-
LENTOPbl U CBSI3aHHBIE C HUMH CUTHaJIbHBIE MEXaHU3MBbl. ABTOpbI [62] momjaraor,
YTO AalbHEHIINE UCCIeIOBAHMS MTO3BOJISIT ONMPEEINTh, KaK MOBIUSAET dPPEKT TaKoH
Tepanuu Ha yactoTy CC3 y AaHHON NMONyasiUMM NalUeHTOB. Onu ommeuaiom, ymo
6 cywynocmu éce uneubumopvr PHO-o. AGIAIOMCA UMMYHOCYNPECCOPAMU, A Pe3Yilb-
mamul UCc1e008aHull, NOTYYeHHbIE HA MOOeNU YCKOPEHHO20 amepocKiepo3d, noKa-
3b18AOM, UMO OOHOU UMMYHOCYAPECCUU, 8ePOSMHO, 0y0em He 00CMAmo4HO, Ymoobl
OCMAHOBUMb NPOSPECCUPOSANHUE AMEPOCKIEPO3A Y OONbHLIX C AYMOUMMYHHOU Na-
monoeueti. O4EBUAHO, MOTPEOYETCS OTKA3 OT BO3JIEHCTBUS TOJNBKO Ha OTAEIBHBIC
MEAMATOPBI, TOHANOOUTCS CUCTEMHOE BO3AEHCTBHE HAa LUTOKMHBI. CTaTHHBI OCTa-
HYTCS IIMPOKO MCIOJB3YyEeMbIM KJIACCOM IpEemnaparoB, KaK JJis MEpPBUYHOM, Tak U
BropuuHoi npodunakruku CC3. OHu 0061aAa10T THIOIUIHIEMUYECKUM U UMMYHO-
MOAYyIUpYIOIHUM aeiictBueM [61, 79]. Ux mpoTuBOBOCIIANMUTENBHBIN dPPEKT HE 3a-
Bucut oT ypoBHsi XC JIITHII [66, 68, 72, 73]. Tak, po3yBacTaTUH yMEHbIIIAET Ya-
CTOTY OCHOBHBIX CEPJIEYHO-COCYANUCTBIX COOBITUI Y OOJBHBIX 0€3 THIePAUIHACMUH,
HO C IOBBIIIEHHBIM ypoBHeM C-peaktuBHoro 6emnka [73]. [lo oanneim asmopos [33,
34, cmamunvl usmensaiom kpucmannuzayuio XC, pacmeopsaiom Kpucmaiivl 6 apme-
PUAX Yenogexa, umo npueooum K cmadbuiusayuu Orauiex u Hayeiueanue Ha Kpu-
cmannvl XC, 0ue8uoHO0, 00IHCHO CMamb HOBOU cmpamezueli YMeHbuleHUus 80CNAaleHUs.
npu amepockiepose. CmamuHul U ayemuicatuyulosdas KUcioma (acnupum), A6sscy
pacmeopumensamu kpucmannog XC, obraoas npomueosocnaiumenrbHulMu C80UCMEa-
MU, 3aWUWarom om ocmpo20 KOpoHapHo2o cunopoma. IIpeacTout usyuums, céazan
U KAIUHUYeCKUll 3¢hexm om npumeneHus 3mux cOeOUHeHUll ¢ 8030ellcmeuem ux
moavko na kpucmanivl XC uiu na gocnanenue 6 yeiom.

BoiBoapl. 1. JlokanbHBIM MPOSIBJICHHEM aTEPOCKIEPO3a SIBISICTCS Pa3BUTHE BO
BHYTpPEHHEH 000JI0UKE apTepuil XpOHUUYECKOTO BOCIAJIEHUsI — I'paHyjleMaros3a, UH-
nyuupoBanHoro kpucramuiamu XC. [ToBpexaenue GparonquTHpOBaHHBIMUA KpUCTaIIIa-
Mu XC memOpan ¢aronuzocoMm M® npuBOAUT K BKJIIOUEHHUIO B BOCHAIHTEIbHBIN
IIPOLECC LUTOMIA3MaTHYECKUX OEJIKOBBIX KOMIUIEKCOB — MH(IaMMacoM, 3aIyCcKaro-
IIMX BOCHAJIUTENbHBIH CUTHAJBHBIN KackaJ M OTBEYAIOIIMX 3a CEKPEIHI0 MPOBOC-
MaJuTeIbHBIX MUTOKHHOB. H(pmamMmmacompr NLRP3 akTuBupyroTcs KpucTamiaMu
XC ¥ ¥X aKkTUBH3AIUs SBISETCS CBSI3YIOUIMM 3BEHOM Mexay Meradonn3moM XC u
BocnajeHueM ¢ yuactueM ML/M®. 2. PA mposiBasieTcsi HapylIeHUEM KJIETOUYHOTO U
rYMOPajJbHOI'O UMMYHHUTETA, ay TOUMMYHHBIM BOCIAJICHHUEM, HMMYHOKOMIUIEKCHBIM
BaCKYJINTOM, PEaKIUAMU THIEPYyBCTBUTEIBLHOCTH. IIpu coueTanum arepockieposa
u PA npoucxonut cymmanus 3p(HeKToB NpOBOCHATUTEIbHBIX HUTOKUHOB, yBEJIUYeE-



B. K. Kasumupxo u op. MexaHU3MBI aTepOTeHEe3a U ero MHTCHCHU(PUKAUN y O00IbHBIX PA 19

HUE CTETeHH BBIPAKEHHOCTH BOCTIAJIICHHS, YCHJICHHOE MMOBPEXKICHNE TKaHEH U IPOo-
IpeccupoBaHKE aTEPOCKIEPOTHUECKOTO MOPAKEHNs apTEPU. YCKOPEHHOMY pa3BUTHIO
aTepockiiepo3a y 00dbHBIX PA criocoOCTBYeT coueTaHHe NEHCTBUS TPaTUIlMOHHBIX
(hakTOpOB pUCKa aTeporeHe3a M MOBPEKIACHHUS CTEHOK (IHIOTEINNs) apTepuid cpeHe-
ro u manoro xanu6pa UK, kommnementom, HI' n numdountamu ¢ noBblLIeHUEM UX
MIPOHMIIAEMOCTH JIJISl TUMUAHOTO (hakTopa. JlomomHuTeIpHOE TOCTYIUICHHE JINTTHIOB
U KJIETOK KPOBU B CyODHJIOTENHANbHBIC OYard JIMIKUJ0B WHTCHCHQHUIUPYET B HUX
Bocnanenue. Omnoxenue MK B kanusuigpax rpanyném/0isIieK ¢ HOBPEXKIACHUEM UX
CTCHOK, JiecTabmin3anueit STuX MOpPOJIOrHUECKUX 00pa30BaHUi MOKET CTAHOBUTH-
CSl IPUYMHON Pa3BUTHUS OCTPBIX CEPACUYHO-COCYAUCTHIX cOObITUH. 3. MMMyHonaro-
reHe3 BocmaysieHus npu AT U PA He ogmHakoB. OOmuUMHU I dTUX 3a00IeBaHUM
SBIISIIOTCSL OMooruueckue dPQEKThl KIIOYEBBIX MPOBOCHIATUTEIbHBIX [IUTOKUHOB —
®HO-a, WJI-1, UJI-6, npogyuupyembix M®. [latoreHeTnueckn 000CHOBAHHBIMU
TEpareBTUYECKUMH U NPOQPMIAKTUIECKUMU CPEICTBAMU IIPU IPOrPECCUPOBAHUU
arepockiepo3a y 00sbHbIX PA SBISIOTCS aHTHMLIUTOKHMHOBBIE MpENapaTsl, B MEPBYIO
ouepenb, antaroHucTel ®HO-o u NJI-1B. Illupoko ucmoap3yeMbIM KiaccoMm mpe-
raparoB ISl MepBUYHON U BTOpuuHON mpodumnaktuku CC3 ocTaloTcs CTaTHUHBI,
oOnagaronye TUMOIUINAEMUYECKAM, UMMYHOMOAYIUPYIOLUIMM U TPOTHUBOBOCIIATH-
TeJIbHBIM JeicTBUEeM. OHU Takke U3MEHAIT Kpuctamumzauuio XC, pacTBOpSIOT
KpUCTAJIBl U CTAOWIM3UPYIOT TPaHyIEMbI/OISIIKH.
Konduukra uHTEpECOB HET.
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MEXAHI3MH ATEPOTEHE3Y TA MOI'O IHTEHCU®IKAILIII
Y XBOPUX HA PEBMATOIJJTHUN APTPUT

B. K. Kasumupxo, JI. M. Iéaniyvka, T. C. Cinaumovesa., A. I /[yoxoea, B. B. Kymosuii (KuiB)

B crarti BuKiageHa poib kpuctaniB xonectepuny (XC) B MexaHi3Mi pO3BUTKY Yy BHYTPILIHIN

000J10HIi apTepill 3analeHHs — TPaHyIeMaTo3y, iIH1yKOBAaHOTO Uy XOpiAHUMU Titamu. HaiinpiOHi-
i kpuctany XC BUSABIAIOTHCS BXKE B PaHHIX aTePOCKIEPOTUUHUX ypaxkeHHsIX. Bonu € gakropom
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iHiIiamii 1 3aroCTpeHHsI aTepOCKIePO3y, BUKINKAIOTh ITOIIKOKSHHS KIIITHH 1 aronTo3. Y TBOPEH-
HSl KPUCTAJIB B CepPeMHI HEKPOTHUHHX siiep OJSIIOK MOXKe MPH3BOIUTH JI0 301IbIICHHS 1X 00’ eMy
Ta 10 po3puBy. [TokazaHo, 110 MONIKO/KEHHS TOTTMHYTUMH KpucTtaniamMu XC MeMOpaH darosizo-
COM Makpo@ariB MPU3BOIUTH J0 BKIFOYCHHS B 3allaJIbHUN MTpOLeC OLIIKOBUX KOMILUIEKCIB — iH(Ia-
MacoM, sIKi 3aIlyCKaloTh 3alajibHUi CUTHAIBHHUNA KacKaj 1 BiJIMOBIAAIOTH 3a CEKPELilo Mpo3analib-
HUX nuTOKiHIB. [HPmamacomu NLRP3 HeoOXinHi ans mpouecy areporeHesy: ix aKTHBH3aLis €
CIIOJTy9HOIO JIAHKOIO Mixk MetabomizmMoMm XC i 3amaneHHSAM 3a ydacTio Makpodaris. Ha BigMiHy
BiXl aTepockiiepo3y, peBMaroinuuii apTput (PA) mposBiseThCs MOPYMIEHHSIM KIITHHHOTO Ta Ty-
MOPAJILHOTO IMYHITETY, ayTOIMyHHUM 3allajieHHsIM, iIMyHOKOMIUIEKCHUM BackymitoMm. [Ipu moe-
HaHHI [UX 3aXBOPIOBaHb BiOYBa€ThCs cymallisi e(DeKTiB NMpo3anajibHUX [UTOKIHIB, 301IbIICHHS
IHTEHCUBHOCTI 3allaJICHHS, IOCUJIEHE MOIIKOMKEHHS TKAaHUH 1 IMPOrpecyBaHHs aTepOCKIEPOTHY-
HOTO ypaskeHHs aprepiil. IIpuckopeHOMYy pO3BUTKY aTepocKieposy y XxBopux Ha PA cmpuse mo-
€IHAHHS Ail TpaauUiHHUX (aKTOPiB PU3HUKY aTepPOreHe3y 1 MOIIKOMKEHHS CTIHOK (SHIOTEINII0)
aprepiii IMyHHUMH KOMILJICKCAMH, KOMILUIEMEHTOM, HEUTPO(PUIBHUMHU IPaHYIOMUTAMH 1 JTiMpOLIH-
TaMU 3 MiJBUIICHHIM X MPOHUKHOCTI [UIst JTinigHoro akropa. BigkmaneHHs iMyHHHX KOMIUICK-
CiB B KamiJisipax OJISIIOK MOXE MPHU3BOAMTH 10 MOLIKOJDKEHHS IX CTIHOK, JecTadimizamii mux
YTBOPEHb 1 PO3BUTKY FOCTPUX CEPLEBO-CYIUHHUX Toxil. HasBHicTh iHTeHCcHpikawii Hakonn4eH-
HS NiNigiB 1 3anasieHHs B Onsmkax xBopux Ha PA minTBepimkyeTbes Ha cekuii. IlaToreHeTnuyno
OOTrpyHTOBaHMMH 3aCO0aMU TIPH MPOTPECYBaHHI aTePOCKIEPO3y y XBOpHX Ha PA € aHTHUIMTOKI-
HOBI mpenaparu, B mnepiny depry, antarorictu ®HO-o i [JI-1B. [llupoko BUKOPHCTOBYBaHUM
KJIACOM TperapaTiB 3aJHUIIAThCS CTATHHHU, SIKI KPIM TIHOJINiAeMidHOT, IMyHOMOIY/TFOI0UO0T Ta
MPOTH3aNabHOI JIii, BIUIMBAIOTh Ha KpucTanizanito XC, pO3unHSIOTh KPUCTAIU Ta CTA0UII3YIOTh
OJISALIKY.

Kuarw4oBi cioBa: arepockiepos; 3amajeHHs, BUKJIMKaHE KPHUCTAJIaMH XOJECTEPHUHY;
iH(pIaMacoMu; aTepoCKIepo3 Y XBOPUX Ha PEBMATOITHUI apTpPHUT.

MECHANISMS OF ATHEROGENESIS AND ITS INTENSIFICATION
IN PATIENTS WITH RHEUMATOID ARTHRITIS

V. K. Kazymyrko, L. N. Ivanitska T. S., Silantyeva, A. G. Dubkova, V. V. Kutovoy (Kyiv, Ukraine)
Shupyk National Medical Academy of Postgraduate Education

The article describes the role of cholesterol crystals (CS) in the mechanisms of development
in the inner lining of arteries of inflammation — granulomatosis, induced by foreign bodies. The
smallest CS crystals are found already in early atherosclerotic lesions. They are a factor in the
initiation and exacerbation of atherosclerosis (At), cause cell damage and apoptosis. The forma-
tion of crystals within the necrotic nuclei of plaques can lead to an increase in their volume and
to rupture. It has been shown that damage to the membranes of macrophages phagolysosomes
by absorbed CS crystals leads to the inclusion of protein complexes — inflammasomes — in the
inflammatory process, which trigger the inflammatory signaling cascade and are responsible for
the secretion of pro-inflammatory cytokines. Inflammasomes NLRP3 are necessary for the process
of atherogenesis; their activation is a link between the metabolism of cholesterol and inflamma-
tion involving macrophages. Unlike At, RA is manifested by autoimmune inflammation and
immunocomplex vasculitis. When these diseases are combined, the effects of proinflammatory
cytokines add up, an increase in the severity of inflammation, increased tissue damage and pro-
gression of atherosclerotic arterial lesions. The accelerated development of At in RA patients is
facilitated by a combination of the action of traditional risk factors for atherogenesis and damage
to the walls (endothelium) of arteries by immune complexes, complement, neutrophils and lym-
phocytes with an increase in their permeability to the lipid factor. The deposition of immune
complexes in the capillaries of plaques leads to damage to their walls, destabilization of plaques
and the development of acute cardiovascular events. The intensification of lipid accumulation
and inflammation in the plaques of RA patients is confirmed in the section. Anticytokine drugs,
primarily TNF-o and IL-1 antagonists, are pathogenetically substantiated agents for the progres-
sion of At in patients with RA. Statins remain a widely used class of drugs. They, in addition to
hypolipidemic, immunomodulatory and anti-inflammatory effects, affect the crystallization of
cholesterol, dissolve crystals and stabilize plaques.

Key words: atherosclerosis; inflammation caused by cholesterol crystals; inflammasomes;
atherosclerosis in patients with rheumatoid arthritis.
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T. V. BOGDAN, V. O. ONISHCHENKO, V. V. BOGDAN,
0. V. SAVCHENKO (Kyiv, Ukraine)

THE EFFECT OF L-ARGININE ON THE BALANCE
OF ESSENTIAL AMINO ACIDS IN PLASMA
OF THE PATIENTS WITH STABLE ANGINA

Bogomolets National Medical University <taviza@mail.ua>

Background. Despite the significant achievements of clinical medicine in the prevention,
diagnosis and treatment of coronary heart disease, the levels of morbidity, disability
and mortality among the population of Ukraine from this pathology remain consistent-
ly high. The purpose. To improve the treatment of patients with stable angina by study-
ing the effect of L-arginine on the balance of essential amino acids in blood plasma.
Material and methods. [t was examined 67 patients with stable angina. They were
divided into two groups: group Ipatients received antianginal basic therapy, group II
patients received basic antianginal therapy and L-arginine. The amino acid spectrum
of patients’ blood plasma was studied by ion-exchange liquid column chromatography,
using an automatic amino acid analyzer T-339 Microtechna (Czech Republic, Prague).
Results and discussion. /n patients with stable angina who received basic therapy and
L-arginine, in contrast to patients who received only basic therapy, plasma levels of
arginine became normalized, which probably contributes to the synthesis of NO. The
level of valine, leucine and isoleucine, which provide the synthesis of acyl-CoA and
succinyl-Cod, became also normalized. Conclusion. Administration of L-arginine to
patients with stable angina together with antianginal therapy helps to correct plasma
amino acid imbalances, which is likely to effectively affect the course of the disease and
prognosis.

Key words: stable angina; amino acid; L-arginine; basic therapy.

Background. Despite the significant achievements of clinical medicine in the
prevention, diagnosis and treatment of coronary heart disease (CHD), the incidence,
disability and mortality among the population of Ukraine from this pathology remains
consistently high [2]. Scientists are constantly studying the possible connectionin
the pathogenesis of atherosclerosis and coronary heart disease, while substantiating
the possibility of drug correction of these changes. Over the last decade, knowledge
has been gained about the metabolism of amino acids (AC) in blood plasma under
conditions of myocardial ischemia and its ectopic activity [1, 7]. Drugs based on
AC have been developed and the effectiveness of their use in patients with cardio-
vascular pathology has been demonstrated [4, 10, 12]. Many studies have been
devoted to the healing properties of L-arginine [1].

Previous studies have revealed AC imbalance in blood plasma in patients with
coronary heart disease compared to healthy individuals, as well as differences in the
amino acid spectrum (ACS) of blood plasma in patients with stable and unstable
coronary heart disease [3, 5]. Itdetermines the feasibility of studying the effect of
L-arginine on the ACS of blood plasma in patients with stable angina (SA).

The purpose. To improve the treatment of patients with stable angina by study-
ing the effect of L-arginine on the balance of essential amino acids in blood plasma.

Material and methods. The effect of L-arginine on ACS in blood plasma of
patients with SA was analyzed. We examined 67 patients with SA aged 58 to 75
years (mean age — 67.2 years = 5.2 years), which were divided into two groups:

© T. V. Bogdan, V. O. Onishchenko, V. V. Bogdan, O. V. Savchenko, 2020
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group I — 33 patients received basic therapy, including bisoprolol, enalapril, ator-
vastatin, acetylsalicylic acid acid, isosorbide dinitrate, group II — 35 patients received
bisoprolol, enalapril, atorvastatin, acetylsalicylic acid, isosorbide dinitrate and L-ar-
ginine infusion. Examination of patients was performed at the beginning of treatment
and after 20 days. The control group (CG) included 20 clinically healthy individu-
als aged 50-60 years (mean age — 55.6 years = 4.8 years).

Determination of AKS of blood plasma of patients was performed by ion-ex-
change liquid-column chromatography on an automatic amino acid analyzer T-339
by Microtechna (Czech Republic, Prague) at the OV Palladin Institute of Biochem-
istry of the National Academy of Medical Sciences of Ukraine. Essential amino
acids:arginine, valine, histidine, isoleucine, leucine, lysine, methionine, threonine,
phenylalanine were identified in blood plasma.

Results and discussion. The results of the study are shown in tables 1 and 2.
It should be noted that in patients of group I after treatment significantly decreased
the total level of essential amino acids by 34.8 umol/100 ml compared with values
before treatment. In patients of group II at the end of observation, the level of es-
sential amino acids in blood plasma significantly increased compared with pre-treat-
ment by 20.3 umol/100 ml.

Table 1. The effect of basic therapy on the spectrum of essential amino acids
of blood plasma in patients with stable angina, pmol/100 ml (M + m)

Before treatment After treatment

Indicator

CG (n = 20)

(n=34) (n = 35)

Lysine 21,98 + 1,50 21,51 £ 1,90 14,28 + 1,00%*
Histidine 10,51 + 1,28 8,66 £ 0,20* 4,61 + 0,09**
Arginine 8,34 + 0,35 6,49 + 0,09* 1,19 £ 0,06**
Threonine 17,40 £ 1,37 9,64 + 1,46* 5,97 £ 0,45*
Valine 29,03 £ 2,42 14,58 £ 0,4* 10,0 + 0,06**
Methionine 3,43 +£ 0,07 2,61 £ 0,05 1,64 + 0,02**
Isoleucine 7,25 + 0,42 4,64 £ 0,04* 2,38 £ 0,06**
Leucine 14,34 + 1,26 9,06 + 0,08* 6,25 + 0,08*"
Phenylalanine 8,46 £ 0,35 6,79 = 0,07* 5,7 0+ 0,07*

Sum 377,25+13,4 83,98+3,48* 52,02+ 1,89

*Significant difference with respect to the control group.
“Significant difference in treatment.

Table 2.The effect of basic therapy, including L-arginine, on the spectrum of essential
amino acids of blood plasma in patients with stable angina, umol/100 ml (M * m)

Indicator CG (n = 20) Befo(r;, Lre;;t)ment Aft?; tieglt;;lent
Lysine 21,98 £ 1,50 21,51 £ 1,90 22,78 £ 1,20
Histidine 10,51 + 1,28 8,86 + 0,10* 6,89 + 0,05*%
Arginine 8,34 +£ 0,35 6,75 + 0,50* 9,25 + 0,06"
Threonine 17,40 £ 1,37 9,85 + 1,35% 13,846 = 1,05%*
Valine 29,03 £2,42 14,4 £ 0,7* 24,44 + 1,30%*
Methionine 3,43 £ 0,07 3,61 £ 0,07 2,098 + 0,05**
Isoleucine 7,25 +£ 0,42 5,32 £ 0,05% 7,96 + 0,08*
Leucine 14,34 + 1,26 9,57 £ 0,09* 13,77 £ 0,60*
Phenylalanine 8,46 + 0,35 6,58 + 0,09 5,74 £ 0,09*
Sum 377,25 + 13,40 291,69 + 7,50% 332,268 + 9,600**

*Significant difference with respect to the control group.
Significant difference in treatment.



T. B. Boeoan ma in. Binus L-aprininy Ha 06ajlaHC HE3aMiHHMX aMiHOKMCIIOT IUIa3MU KpPOBi 27

A significant reduction in arginine levels by 5.3 umol/100 ml was found in
patients with SA who were receiving basic therapy. This fact may indicate the ac-
tivation of intracellular metabolism of this AC, as well as increased synthesis of its
derivatives, in particular NO, which affects the aggregation and adhesive capacity
of platelets. As a result, the ability to thrombosis is reduced and the vascular reac-
tivity of atherosclerotic arteries is reduced, which contributes to the formation of
collagen in the walls of blood vessels. In patients treated with L-arginine, arginine
levels were significantly increased compared to pre-treatment by 2.5 pmol/100 ml
and normalized.

Thus, the additional intake of arginine in the human body allows to maintain its
level in blood plasma, and, consequently, to create conditions for the synthesis of
NO, an important compound with antiatherogenic properties (table 1, 2).

In patients with SA under the influence of basic therapy in the blood plasma
showed a significant decrease in lysine content — by 7.23 umol/100 ml. In patients
with SA receiving antianginal therapy and L-arginine, lysine levels did not change
significantly. Lysine forms bonds between transaminases and pyridoxal phosphate,
as it contains two amino groups: one affects the peptide bond with transaminase
proteins, the other preserves the reserves and integrity of pyridoxal phosphate.
Lysine is involved in the formation of collagen, strengthening the vascular wall, in
the formation of carnitine, promotes the utilization of fatty acids for the energy
potential of cells and the preservation of the body’s immune reactivity [7]. There-
fore, with such therapy, a sufficient (normal level) of this AC is maintained in the
blood plasma, which ensures the normal course of the above reactions.In patients
with SA on the background of treatment there was a significant decrease in the
level of valine by 4.59 umol/100 ml, isoleucine — by 2.26 umol/100 ml and leu-
cine — by 2.8 umol/100 ml. In patients with SA treated with L-arginine, the level
of valine significantly increased by 10.1 umol/100 ml, isoleucine — by
2.64 umol/100 ml and normalized compared to CG, the level of leucine increased
by 4.2 umol/100 ml.

Valine, leucine and isoleucine — Branched chain amino acids (BCAA), protein
[9]. In the first stage of catabolism, the same enzyme catalyzes the transamination
of all three ACs with the formation of the corresponding branched a-keto acids,
which are subsequently subjected to oxidative decarboxylation, resulting in the for-
mation of acyl-CoA and succinyl-CoA. BCAAs are characterized by a tonic effect
on the heart, which has been proven in both animals and humans [10]. BCAAs have
been shown to promote mitochondrial biogenesis in the myocardium and other mus-
cles, preventing oxidative stress, increasing physical endurance, and thus prolonging
life (in a rat experiment) [11].

Thus, a decrease in the levels of valine, isoleucine and leucine may indirectly
indicate an increase in the synthesis of acyl-CoA and succinyl-CoA — compounds
that enter the Krebs cycle. Therefore, myocardial ischemia increases the catabolism
of valine, leucine and isoleucine, and the addition of L-arginine to antianginal ther-
apy provides a depot of these ACs.

In patients with SA under the influence of basic therapy there was a significant
decrease in histidine — by 4.05 umol/100 ml, and in patients receiving basic therapy
and L-arginine, the level of this AC was significantly reduced by only
1.97 umol/100 ml. In addition, a significant difference in the level of this AC in
patients of groups I and II at the end of treatment by 2.28 umol/100 ml. Histidine
has a vasodilating effect, normalizes blood lipid composition, is one of the most
important regulators of blood clotting [6]. Histidine is formed from histidine, which,
among other actions, helps to lower blood pressure, dilates blood vessels.

Decreased plasma histidine levels in patients with SA after treatment may indi-
rectly indicate improved glycoprotein and C-protein, important regulators of blood
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clotting, and therefore a reduced risk of thrombosis. Thus, in patients with stable
coronary heart disease there is increased catabolism of histidine. Treatment involv-
ing L-arginine to some extent compensates for the cost of this AC.

In patients with SA under the influence of basic therapy, a significant decrease
in the level of threonine in the blood plasma — by 3.67 pmol/100 ml. In patients of
group 11, the level of this AC significantly increased compared to pre-treatment by
3.21 umol/100 ml, but remained significantly lower than with CG by 3.56
umol/100 ml. Threonine is involved in the synthesis of glycine and serine, which
strengthen ligaments and muscles, including the myocardium [7]. Along with me-
thionine is involved in the breakdown of fats and fatty acids [8]. Decreased threonine
levels in patients with SA after antianginal therapy may indicate a decrease in en-
ergy levels and increased use for the synthesis of glycine and serine. Therefore, the
addition of L-arginine to the treatment of patients with SA contributes to a compen-
satory increase in threonine levels.

Analyzing the results of the study, it is seen that in patients of groups I and II
there are unidirectional changes in the level of methionine in blood plasma during
treatment. The level of this AC is significantly reduced after therapy by 0.97 umol/100
ml and 1.5 pmol/100 ml, respectively. In addition, the indicators of essential amino
acids in both groups after treatment did not differ significantly.

In patients with SA of the two groups receiving basic therapy and basic therapy
with L-arginine, no significant differences in the level of phenylalanine in blood
plasma after treatment.

Thus, the appointment of L-arginine on the background of basic antianginal
therapy in patients with SA has a positive effect on thespectrum ofessential amino
acidsin blood plasma.

Conclusions. 1. In patients with stable angina who received basic therapy and
L-arginine, in contrast to patients who received only basic therapy, blood plasma
levels of arginine were normalized, which promotes the synthesis of NO.2. Against
the background of basic therapy and L-arginine in patients with stable angina, in
contrast to patients receiving only basic therapy, the level of lysine in blood plasma
was maintained at normal levels, which contributes to the physiological course of
metabolic transformations of this AC.3. In patients with SA receiving basic therapy
and L-arginine, in contrast to patients receiving only basic therapy, plasma levels
of valine, leucine and isoleucine were normalized, which promotes the synthesis of
acyl-CoA and succinyl-CoA.4. On the background of basic therapy and L-arginine
in patients with stable angina, compensatory replenishment and maintenance of
intravascular histidine levels with enhanced intracellular metabolism, as evidenced
by a significant decrease in the level of this amino acid in patients with stable an-
gina who received only antianginal therapy.5. Against the background of basic ther-
apy and L-arginine in patients with stable angina significantly increased the level
of threonine, which is involved in the synthesis of the amino acids serine and glycine.

Contflict of interests.Authors declare no competing interests.
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BIINIMBL-APTIHIHY HA BAJIAHC HE3AMIHHUX AMIHOKUCIJIOT
ITJIA3MUM KPOBI V XBOPUX HA CTABUJIBHY CTEHOKAPAIIO

T. B. bozoan, B. O. Oniwenrxo, B. B. bozoan, O. B. Casuenxo (KuiB)

He nuBnsduch Ha Baromi JOCATHEHHS KITHIYHOIMEIMIUHY B MPODITaKTUI, JIarHOCTUII Ta
JIIKyBaHHI 11IIeMi4HOT XBOPOOH cepIls, PiBEHb 3aXBOPIOBAHOCTI, IHBAJIHOCTI Ta CMEPTHOCTICEpE/]
HaceJeHHs YKpaiHW Bij I[i€l MaToNOrii 3aJMIIAEThCS HEYXUIBHO BHCOKMMH. J{OCIIIKEHHS BH-
KOHAHO 3 METOK ONTHMI3yBaTH JIIKYBaHHS XBOpHX Ha cTaOunbHy cTeHokapiiro (CC) nuisxom
BUBUCHHSABIIMBYL-aprininy Ha OanaHC HE3aMiHHUX aMiHOKHUCIOT I1a3Mu KpoBi. OOcTexeHo 67
XBOPHUX Ha CTaOLIbHY CTEHOKap[ilo, SIKMX PO3IMOJAIJIEHO Ha JBi rpynu: I — XBopi oTpuMyBain
aHTUaAHTiHANBHY Oa3ucHy Tepamito; II — xBopl oTpuMyBanu 0a3UCHY aHTHAHTIHAIBHY Tepamilo i
L-aprinin. BuzHaueHHsS aMiHOKHCJIOTHOTO CIIEKTPY IUIa3MU KPOBi XBOPHUX MPOBOAHMIN METOIOM
10HOOOMIHHOT PIAMHHO-KOJIOHKOBOT Xpomarorpadii Ha aBTOMATHYHOMY aHaJi3aTopi aMiHOKHUCIIOT
T-339 BupoOHunTBa «Mikporexna» (Yexis, [Ipara). ¥ xBopux Ha CC, 110 OTpUMYyBajiu 0a3ucHy
Teparmito 1 L-aprinin, Ha BiAMiHy BiZ XBOpHX, 110 OTPUMYBaJIU TiJAbKH 0a3UCHY Tepamilo, B IUIa3-
Mi KpOBi piBeHb apriHiHy HOpMaii3yBaBcs, 110, HMOBipHO, cipusie cuaTe3y NO. Takox Hopmalri-
3yBaBCsl PIBEHb BalliHy, JIEHIMHY 1 130/1eH1MHY, sKi 3a0e311edyloTh cunTe3 anmi-KoA ta cyknunin-
KoA. Otxe, n0o1aBaHHs 0 aHTHAHTiHAIBHOI Teparnii xBopux Ha CCL-aprininy cnpuse Kopekiiii
MOpyIIeHb OalaHCy aMiHOKHCIIOT IJIa3MH KPOBi, 110 ¢()EKTHBHO BIUIMBA€E Ha Mepedir 3aXBOPIO-
BaHHS Ta MOr0 MPOTHO3.

KirouoBi ciioBa: crabinbHa CTeHOKapisa; aMiHOKUCIOTa; L-aprinin; 0a3ucHa Tepamis.
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BJIMSHUE L-APTUHUHA HA BAJIAHC
HE3AMEHUMBIX AMUHOKUCJIOT TIJIABMBI KPOBU
VY BOJIbHBIX CTABUJIBHOU CTEHOKAPJIMEN

T. B. bozoan, B. A. Onuwenro,
B. B. Boeoan, A. B. Casuenxo (Kues)

HecMmoTpst Ha 3HAYHTENbHBIE HOCTIDKCHHS KIMHUYECKOW MEIWIMHBI B MPO(UIAKTHKE, THa-
THOCTHKE U JICUCHHH MIIEMHUYECKOH OO0JIe3HU cepila, ypoBeHb 3a00JeBaeMOCTH, HHBATHIHOCTH
1 CMEPTHOCTH HACEJICHUSI YKPAWHbI OT 3TOH MAaTOJIOTHH OCTa&Tcsi BEICOKUM. VccrmenoBaHus BBI-
MOJIHEHBI C LIEJIbI0 ONTUMH3AIUK JieueHUs! O0JIbHBIX cTaOuinbHON cTeHokapaueit (CC) nmyTém u3-
yueHUsl BiusHUS L-apruHuHa Ha 0ajgaHC He3aMEHHMbIX aMUHOKUCIIOT IUIa3Mbl kpoBu. Obcneno-
BaHo 67 GoubHbIX CC, KOTOpPBIX pa3feiauwnu Ha JBe Irpynnel: I — GoyibHbIE, IOJy4aBLINE
aHTHAHTHHAIBHYIO 0a3ucHYI0 Tepanuio; 11 — GonbHbIe, MoMyYaBnine 6a3uCHYI0 aHTHAHTHHAIBHYTO
tepanuio U L-apruaus. OnpeneneHne aMHHOKHCIOTHOTO CIIEKTpa IUIa3Mbl KPOBU OOJBHBIX MPO-
BOJMJIN METOAOM HOHOOOMEHHOW KHMIKOCTHO-KOJIOHOYHOH Xpomarorpaduu Ha aBTOMaTHYECKOM
aHanmzatope aMmuHokucaoT T-339 npousBoacrea «MukporexHay (Uexus, [Ipara). ¥V 6onpabix CC,
HOJy4aBIIUX Oa3MCHYIO Tepanuio U L-apruHuH, B OJIMYME OT OOJIBHBIX, HOJIYYaBIIUX TOJIBKO
0a3UCHYI0 Tepanuio, B IUIa3Me KPOBU YPOBEHb aprUHMHA HOPMAaJMU30BajCs, BEPOSATHO, 3a CUET
cunreza NO. Takxe HOpMaTU30BaJICs YPOBEHb BaJIMHA, JICHIIMHA U U30JIeHIIMHA, 00eCTIeYBAIOLINX
cunte3 anni-KoA u cykumami-KoA. Takum o6paszom, go0aBiieHHe K aHTHAHTHHAIBHON Tepanuu
6osbHBIX CC L-apruanHa cnocoOCTBYeT KOPPEKIMH HapyIIeHUs OalaHca aMHHOKHCIIOT ILIa3MBbI
KpOBH, 4TO 3¢ (GEKTUBHO BIMAET HA TeUeHHE 3a00IE€BaHUsI U €r0 MPOTrHO3.

Knrwuesble cjioBa: cTaOuiIbHas CTCHOKapAus; aMUHOKHUCIOTa L-apl"I/IHI/IH; OasucHas Teparius.
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BO3MOXHOCTHU KAPBOKCUTEPAIIUH IIPU
3ABOJIEBAHUSX CEPIEYHO-COCYIUCTOMW CUCTEMBI

' HanmoHanbHbIN (hapMalieBTHYECKUI YHUBEPCUTET, XapbKOB; > YKTOPOJACKUI HAI[OHAbHBIH
YHUBEPCHUTET; * XapbKOBCKHI HAIIMOHAIBHBIH YHUBEPCHUTET
nm. B. H. Kapasuna <alecinkai@gmail.com>

Llenv uccnedosanusn — npoanaiu3uposams MexanuzmMol 0eucmeus u QapmakoouHamuKu
Kapbokcumepanuu npu 3a60nesanusx cepoeuro-cocyoucmoi cucmemwvt (CCC). Mame-
puanvl u Memoowl. Ananuz omeuecmeeHHo20 u 3apyoeicHo20 onvlma NPUMeHeHus: Kap-
6orxcumepanuu npu 3a6onesanusix CCC. Pesynomamol u oocysycoenue. B mexanuszm
Oeticmeus Kapboxkcumepanuuy 3a10dcen npunyun eeedenus ouoxcuda yenepooa (CO,) 6
opaanuszm 60161020, O1a200aps KOMOPOMY MOICHO YCIMPAHUMb MHO2UE NAON02UYeCcKUe
napywenus. Mneanayuonnoe u neunzanayuonnoe esedenue CO,ucnonvsyemces 6 need-
HBIX yensix MHozue oecamku iem. Imnupudeckoe (off label — ene uncmpyrxyuii)
npumenenue OaHHOU Mmepanuu co peMeHeM npuodpelo WUpoOKyIo KIUHUYECKYI0 00Ka3a-
menvuylo 6azy. Umeemcs 6onvuioe KOIULECMBE0 KAUHULECKUX O0KA3amenbcms g ghex-
MUGHO20 NPUMEHEHUs KapOoKcumepanuu npu MHOSUX NAMONOSULECKUX COCOAHUAX,
6 mom uucie u npu sabonesanusx CCC. [Jokasano, umo esedénnwiii ¢ opeanusm CO,
€c80000HO npoHuUKaem uepe3 MeMOpanvl KIemox U OKA3vbléaem anmueunoKCuiecKutl, 6a-
300UnAMUPYIOWULL, SUNOMeH3UBHbIN, AHMUOKCUOAHMHBLU, AHMUAHSUHATLHBLI, NPOTNUGO-
60CNANUMENBHBLU, CRA3MOIUMUYECKULL U Opyeue noaoxcumenvhole s¢pgexmol. Credosa-
menbHO, KapboKkcumepanus cnocodcmeyem KOMIIEKCY Qapmaroiocuieckux sgpexmos,
Xapaxkmepuvix mpaouyuOHHbIM AHMUAHSUHATILHBIM, SUNOTEH3UBHBIM, CHA3MOTUMUYECKUM,
aunaneemudeckum u Opyeum npenapamam, Wupoko nPUMeHAeMulM npu jevenuu 3aoone-
sanuiit CCC. Bbloovl. Ananusz omeuecmeeHHo20 u 3apyoeicho2o onvlma kapooxcume-
panuu noxazwvieaem, umo sgpgpexmor CO, npu 3a6onesanuu CCC docmuearomes 3a cuém
VAYUWEHUS. OKCUCHAYUU U MUKPOYUPKYAAYULU, AHMUAHSUHATbHO20, NPOMUBOBOCHAIU-
MeNbHO20, 2UNOMEH3UBHO20, CNAMOTUMUYECKO20, AHMUOKCUOAHMHO20 U OOLeYMOIO-
weeo aghpexmos dannoeo 2aza. Kapboxcumepanus aenisemcsa anvmepHamusHuiM, nep-
CNEeKMUGHbIM U be30nachvim memooom nevenus 3abonesanuii CCC.

KarueBbie ciioBa: 3a00JeBaHUS CEPACIHO-COCYIUCTON CHUCTEMBI; KapOOKCHUTEpAIus
(CO,); mexanusm gekctsus, Gpapmakosorudeckue 3GPeKTbl U NPUMEHEHHE KapOOKCH-
TEparuy B KapJAuOIOTHH.

[Touck HOBBIX aJIFTEPHATHUBHBIX METOJOB JICUCHHs 3a00JI€BaHUN CEpISYHO-CO-
cymuctoit cuctemsl (CCC) ocTaércs akTyanbHOU pobiemoit papmakorepanuu. I1o-
JNOOHOM aNbTepPHATHBON B HACTOSIIEE BPEMsI MOXKET CTaTh kapOokcutepanus. B me-
xaHu3Me e€ JACHCTBUA 3aJ0KEeH NMPHUHITUI BOCIOJHEHUS Je(HUIIUTa B OpTaHU3ME
nnokenna yruepona (CO,), 6inaromapsi KOTOpPOMY BO3MOXHO yCTPaHMTh MHOTHE Ia-
TOJOTUYECKUE HAPYIICHUS, CBI3aHHBIC C TUIIOKCUEH, HllleMHe, crma3MoM, Bocae-
HUeM, OOJIbI0 W OKCHJIATUBHEBIM cTpeccoM [1, 5]. IHBa3uBHOE M HEWHBAa3WBHOE BBE-
JICHUE B OpraHu3M CO2 HCTIONB3YETCSI B JICUCOHBIX IENSIX HU OTHO JCCATUIETHUEC.
CHavaJa JJaHHasi Teparnwusi OCYIIECTBISIACH SMIIUPUICCKH, 3aTEM ITOT OIBIT TPHOO-
PEN MWHUPOKYIO KIMHUYECKYIO J0Ka3aTenbHyro 0azy. imeercs GonmpIioe KOMMuecTBO
AKCTIEPUMEHTAIBHBIX U KIMHUYCCKUX HAYUHBIX pabOT ¢ JOKa3aTeJIbCTBAMH IIpUME-
HeHUs KapOOKCHUTEpamnuy BO MHOTHUX OONacTsSX MEIUIIMHBI, B TOM YUCJE U TIPH 3a-
ooneanusax CCC. CO,, BBENEHHBIA B OPraHu3M, CBOOOIHO MPOXOIUT YEPE3 MEM-
OpaHBl KJIETOK U, Ojaromapsi KOMIUIEKCY OMOXMMHUYECKUX U (PYHKIIMOHAIBHBIX
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W3MEHEHHH, OKa3bIBA€T aHTUTHUIIOKCUYECKHM, BA30AMIATUPYIONINH, aHTHAHTHHAJb-
HBIH, aHTHOKCHJIAHTHBIN, CIa3MOJIUTHYECKHMA, MPOTUBOBOCTIAIUTEIIbHBIN, aHANTe3H-
pYIOIUN U ApyTrue MOJOKUTEIbHBIE dh(eKTh [2].

Lean uccaenoBanusi — NIpoaHAIN3UPOBATh STUOTPOIHBIE U [TaTOTEHETUYECKHE
BO3MOXKHOCTH KapOoKcuTepanuu npu 3adoneBanusx opranos CCC.

Marepuajbl 1 MeTOAbl. AHATH3 OTEYECTBEHHOTO U 3apyO0EKHOTO OTBITA MPH-
MeHeHHs kapOokcuTepanuu npu 3abonesanusix CCC.

PesyabTaThl 1 uX o0cyxaenune. B papmakorepaneBTHYeCKOil 0CHOBE KapOOK-
CHTEpAIMK 3aJI0)KEH NPUHLHUII BBEJCHUS B OpranusM auokcuaa yriuepoaa (CO,),
Onarozapsi 4eMy MOXHO yCTPaHUTh MHOTHE NaTOJIOTHUECKHUE HAPYLICHUS! B OpraHm3-
Me 6onbHOTrO. MHransunoHHOe MIM HEMHTAISLMOHHOE BBeAeHuE B opranusm CO,
UCIIONIb3YETCA B JICUEOHBIX HEISIX MHOTHE JIECSTKH JIET.

AxTunimmemudeckuii d3¢pdexT kapOokcuTepanuu cBsizaH ¢ «3ddekrom Bepuro-
bopay, Bcnencreue koroporo nocie Beeaenus CO, npoucxoaut BeicBoOOkaeHHE O,
U3 TeMOoro0rMHa B TKaHSX, YTO BBI3BIBACT CABHI BIPABO KUCIOPOAHO-TEMOTIIOONHO-
BOU (OZ—Hb) KPUBOH IHccolMaluu, OTBETCTBEHHOM 3a cHmkeHue pH B TkaHsx, mo-
BBILICHUE MAPLUHUAILHOTO NaBieHus Kuciopona (pO,) U CKOPOCTH KPOBOTOKA B CO-
cynax [5]. Otu a¢ddexTsl KapOOKCcUTEpanuy OBbIIIM MOATBEPKACHBl C MOMOLIBIO
BH/ICO3aIMCH TIPH BHYTPUBEHHON MHKPOCKOIIUH MOIKOKHOM KJIETYaTKH MOCIE BBe-
nenus CO,. Tak, Beenenne CO, B MOAKOKHYIO KJIETYAaTKy BBI3BIBAET JIOKAIbHYIO
TUIIEPKANTHUIO TKaHel, KoTopas crnocoOCTBYeT cocymopacimpsiomemy 3hdekry,
CTUMYJISIIUN HEOAHTHOTeHe3a (TOABICHUIO HOBBIX KalMIISPOB), YITYUYIICHHIO TTePH-
(hepuueckoro KpoBooOpaieHus, nepdy3un U oOKkcureHanuu Tkanei [4]. Bazonuna-
Talus MpU KapOOKCUTEPANMU TAKXKE CBA3aHa ¢ npsAMbIM jaekictBuem CO, Ha aHrHo-
peuenTopsl U BBICBOOOXKJICHHEM Ba30aKTHBHBIX COCJAWHEHUW: THCTAMHHA,
AllETUJIXOJIMHA, CEPOTOHMHA U KUHUHOB. [lannoe neiicrBue CO, NIpUBOIMT K pac-
IIUPEHUI0 KOPOHAPHBIX COCYIOB, OpaguKapIui, CHIDKEHHIO apTEPUAILHOTO JaBICHUS
(AJl) u ynyumenuio tpoduku Tkanei [5]. ITosromy CO,-BaHHBI TPaJUIHOHHO MPU-
MEHSIFOTCS /IS JICUSHUS MAIMEHTOB C runeproHndeckoit obonesnwto (I'b), ocodbenno
CBA3AHHOM C CONYTCTBYIOIIEH HieMudeckon 6onesupto cepaua (MBC), rak kak CO,
OKa3bIBaCT MOJOKHUTEIbHOE BIUAHNUE Ha (PyHKIHOHATIbHOE cocTtostnne CCC, 3Ha4YM-
TEIbHO CHIIKasi epu(eprudecKoe COCYIUCTOE CONMPOTHBICHUE, YTO CIOCOOCTBYET
THIIOTCH3UBHOMY W aHTUHIIeMHYeckomy 3ddekty [2].

B skcniepuMeHTaNbHBIX HCCIEA0BAHUAX TAKKE T0KA3aHO MOJIOKUTEIBHOE BIIH-
sune CO-BOASHON BaHHBI HA KPOBOTOK B MIIEMMHHM3UPOBAHHONW KOHEYHOCTH KPBIC.
WNmemuto 3aiHe#l KOHEUHOCTH KPBIC MHAYLUPOBAIN OKKJIIO3UEH OCIPEHHOM apTe-
puu B TedeHue 2 Hel. 3aTeM JIaHHY KOHEYHOCTh morpyxanu B CO,-BaHHY npu
temmeparype 37° C B redenue 4 Hen Ha 20 MUH KaKIBIA ICHb B TEUCHUE S5 THEH
B Henenwo. 1IMKOBBIM, MUHUMAIBHBIA U CPEJNHUN KPOBOTOK B MUIEMU3UPOBAHHOM
CKEJIETHOM MBIIIIE KpbIC ox Bo3aekicTBreM CO, -Tepanvu 3aMETHO yBEIUYUBAJICSA
[19]. Ot u3meHeHus OBLIN CBSI3aHBI C YBEIWYCHHEM aHTHOTEHE3a B MBIIIIAX,
a TaKXe COMPOBOXKAAINCH CHUKEHUEM BBI3BAHHOI'O MILIEMHEN MOBBIIIEHHOIO YPOB-
HSI MaJIOHOBOTO Juanpaeruaa. [pyrue skcrepuMeHTaJbHBIE MCCIEJOBAHUS TPO-
JIEMOHCTPUPOBAJIHU, YTO MOTPYKEHUE UILIEMU3UPOBAHHONW KOHEYHOCTH B BOIY, 000-
raménnyio CO,, Boi3biBaeT NO-3aBUCHMO€ yBEIMYEHHE KOJUIATEPANbHOM nepdysnu
kpoBu [12, 20].

B skcriepuMeHTaIbHBIX MCCIEAOBAHUAX TaKKe OBUIO YCTAHOBJICHO YIIy4YIICHHE
(Gynkunu Muokapzaa Kpeic 1moa BosaencTeueM cyxux CO,-BaHH IOCIIE€ MOJEIMPOBa-
Hust nHapkra muokapiaa (MM), KOTOpbIH y KpbIC BOCIIPOM3BOJIMIN MyTEM Mepe-
BA3KU KOpOHapHOH aprepuu. st 3Toro Teno kpeickl ¢ MM OT mOAMBIIIEYHBIX Ba-
IWH TepMETUYHO 3aBOPAYMBAIM B TOJUITHUICHOBBIA MaKeT, KOTOPBIH 3aTeM
sanonnsn CO,. Jlannas mpoueaypa oCymecTBasIach B redenne 30 MUH €XKeTHEB-
Ho 7 nueii. Ilokazarenu npu UM W OKUCIHTENBHOTO CTpecca OBLIM 3HAUYUTEIHHO
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MeHbLIE Y KpBIC, jedeHHbIx CO,, yeM y kpbic ¢ UM 0e3 neuenus. Yepes 7 nnei
nocie BeizBanHoro MM y kpeic, neuennbix CO,, Ha 25 % Oblin ydmuMu GyHKIuU-
OHaJIbHBIE TI0KA3aTeNIM JIEBOIO JKEeJIyJ0UKa, YeM y HenedeHble. Kpome Toro, y Kpsic,
nedeHnpix CO,, ObLIM 3HAYUTENLHO HUKE MOKA3aTEM, CBA3aHHBIE C BOCHAIEHUEM
u ¢pubposzom [24].

Taxum 00pa3oM, B IKCIIEPUMEHTAJIbHBIX UCCIIEJOBAHUAX JOKA3aHO, YTO KapOOK-
CUTEpaInsi MOKET OBbITh MOTEHIHMANBHO Mosie3Hol npu UM u umeMun. OTu OpuTH-
HaJbHbBIC UCCIICAOBAHUS HE TOJIBKO MPOAEMOHCTPUPOBAIN KApAHO3ALIUTHOE U AHTH-
OKCHUJIAaHTHOE JIEHCTBUE COz, HO Y MPEIOCTABUIINA IKCIIEPUMEHTAIbHbIE MOJEIHN JJIsl
usydenus CO,-3aIIUTHOTO JEHCTBUA NP HIIEMUU M TMIOKCHU. B mocienyrommumx
COOOLICHUSX O KapAHONPOTCKTHBHOM M aHTUrHIOKcHYeckoM s¢pdexre CO, moka-
3aH0, 4T0 CO, MOXKET MOBBICUTL TOJEPAHTHOCTH TKAHEW K OCTPOHM HINEMHUHU M T'H-
nokcuu. Kpome Toro, nokasano, uro CO, yaydiiaerT peMOAEIMPOBAHKE CEP/LA T10-
cie MM u yckopsieT mpolecc aHruoreHesa Ipu 3a0oseBaHUsAX NepupepuidecKux
aprepuii [16, 17].

B xiMHMYECKHX yCIOBUAX ObUIO MOATBEPKAEHO, 4To MHramsanus CO, okasbl-
BaeT Kapauo3aluTHOoe Aeiicteue npu MM: yMeHbIIaroTcs MapKEPbl BOCIAIEHUS
u pubposza (MPHK u TGF-B)). B wactnoctu, TGF-B, ABaseTcs HMTOKHHOM, KOTOPBIH
y4acTByeT B Pa3BUTHUHM TKaHEBOro (puOpo3a B pa3yiMyHBIX OpPraHax, B TOM YMCIE U
B Muokapze. Kpome Toro, nokasano, uro skcnpeccuss MPHK u TGF-B, ysennuusa-
eTCSl B MHOKap/e Yy MalUueHTOB C THIEePTPOYUUSCKON KapAuOMHUONATHEH, a TaKxKe
npu I'b nu UM [15]. Cnenosarensno, TGF-B, u MPHK moryT GbiTh (hapmakosnoru-
4eCKON MHMIIEHBIO Ui BosuekicTeus CO, npu kapOokcutepanuu. OJHAKO A0 CUX
1Op HE SACHO, MOTYT JIM NpeaBapuTeibHble (mpodunakruyeckue) unraninun CO,
3aMIUTUTh KapAUOMHUOIUTEl OT WIIEMHYECKOTO W THIOKCHYECKOTO IMOBPEXKJICHHUS,
TaK KakK BbIIIEyKa3aHHbIE HCCIIEI0BaHUSI MIPOJIEMOHCTPUPOBAIM TOJIBKO BO3MOXKHOE
neuebnoe aeiicteue CO, Ha MOIENU UIIEMHU MHOKapaa. JIo HacTOAmEro BpeMeHH
TAK)KE€ HE YCTAHOBJEHO, KAKUE KAapAMO- M aHrMo3amuTHeIe Mexanusmbl CO, saBiis-
I0TCS KIJIIOYEBBIMU.

N3BecTHO, UTO HAOTETUANBHBIA MuOpenakcupyomuid ¢pakrop NO sBiseTcs
KJIIOYEBOH cocynopaciiupsIoneil MoJIeKynoi, KoTopast He TOJIBKO PEryIupyeT TOHYC
COCYI0B, HO U 00/1ajaeT aHTUOKCUAAHTHBIM, IPOTUBOBOCIIAIUTEIbHBIM U AaHTHATPE-
rauTHeIM cBoiicTBamu [7, 11]. Ilponykumst NO TecHO cBf3aHa C aKTHUBU3AIHEH MO-
nexyn nzodpepmentoB (NOS) — cuHTeTa3bl OKCHAA a30Ta, KOTOPBIE, B CBOIO OYEPE/Ib,
croco0cTBYIOT 0OpazoBanuio NO u SBISIOTCS MOKa3zareseM QyHKIFH dHI0TCITHATb-
HBIX KJIeTOK cocynoB [8, 10]. Takxe uzopepmentsl NOS criocoOCTBYIOT aHTHOTEHE-
3y ¥ MojaBieHHIo0 npouecca Gpudposa B MHOKapAe Npu AUCPYHKLIUHU CepAla U Io-
BeImeHHOM Al [22]. DKCIIepuMEeHTaIbHO M KIMHUYECKH JOKA3aHO, YTO WHTAJISIIHH
CO, ycunuparor akruusanuio NOS, a IOBBIIIEHHas aKTUBHOCTh 9TUX H30(EPMEH-
TOB MPUBOAMT K YIYYIICHUIO (PYHKIIMH MHOKapaa W COCynoB [5, 6].

B cBoro ouepenp acummeTpudHbIi gumeTunaprudud (AJIMA) sBuseTcss WHTH-
outopom sugoreHHorr NOS cunrerassl. [loBeimenue konuentpaunu AJIMA (Map-
KEépa OKUCIIUTEIBHOTO CTpEcca) B IIa3Me KPOBU HAOJIONAETCs y allMEHTOB C Kilac-
cuyeckumu CC3, a taxke npu Hanuuuu ¢akropos pucka: ['b, caxapHoro nuabera,
OXXHUpEHUs. YCTAaHOBJICHBI COOTHOILLICHHSI TIOKa3aTesIel pucKa HeOIaronpusTHbIX (ak-
topoB CC3 ¢ MoBBIIIEHHBIM 3HaueHHEeM AJIMA, a Takke BRIpa)KCHHAST KOPPEIIAIIHS
MEXKly NMOBBIIIEHHBIM YpoBHEM AJIMA u paHHUMH MapkEépamu SHIOTEIUATbHON
muchynknun [23]. AJIMA cnioco0eH He TONBKO BIHSTH HA DHAOTEIUATBHYIO JIHC-
(yHKIIMIO, HO U pa3o0bImaer nmepeHoc 3mekTpoHoB Mexay NOS u L-apruannom [21].
Hocrosepnas nporuocruyeckas nennocts CO, B ouenke pucka CC3 Oblia moa-
TBEP)KJICHA CHCTEMAaTHYECKUM aHanmn3oM 3HadeHud AJIMA y 6ompHBIX ¢ CC3. Pe-
3yABTAThl TUX MCCICIOBAHMI MMO3BOJISIOT MPEINOIOKHUTh, YTO MPOQUIAKTHUECKHE
unransnun CO, moryT npenorsparute UM u npyrue CC3. AHanus pe3ynbTaToB
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BBIIICTIPUBEAEHHBIX Pa0OT NOKa3bIBAET, YTO MHrajsauun CO, MOryT OKa3bIBaTh aHTH-
UIeMuYeckoe aefctere 3a cuér aktuBuzanuu NOS npu 0HOBPEMEHHOM I0JIaBlie-
HUU OKHUCIUTEIBLHOIO CTpecca U MOHWKeHUU ypoBHA AJIMA, 4TO IPUBOAUT K YMEHb-
HICHUIO pa3Mepa 30HbI HH(papKTa.

BanbHeoTepanus B MCTOYHMKAX, COAEPHKAIIMX BBICOKYIO KoHUeHTpauuw CO,,
B kauectBe CIIA-Tepamum yke naBHO MpPUMEHSAETCS IS JICYCHUS Pa3TMIHBIX 3a-
Oonepanui, B ToM uncne CC3. Jlannoe kapauonporekroproe aeiicrsue CO, 3aBUCHT,
npex/e Bcero, ot 3(h(eKxToB Ba3omIaTallii, OKCUTEHAIINH TKaHel, HEOaHTHOTeHe3a,
BbI3BaHHBIX CO, KOTOPBIHA AM(PyHAMPYET U3 MUHEPAIIBHOM BOJbI B OpraHU3Me GOJIb-
HOTO 4epe3 Koxy [2, 9].

CrnemoBaTtenbHO, B KIIMHUYECKOH MTPaKTHUKE TOKA3aHO, YTO KylaHUe B 00OTaIleH-
Hoit CO, BO/IE MOKET OBITH IOJE3HBIM TEPANEBTUYECKUM METOIOM JUIS ALMEHTOB
¢ CC3. Oxnako cuctema KyIlaHUs B BOJI€, NUCKYCCTBEHHO 00OTamEHHON COZ, MHOTI'UM
OONBHBIM HEAOCTYIHA ISl pEMOAENHpPOBaHus cepana nocie UM u ymeHbIIeHHs
pa3mepa uH(papKTa U3-32 BHICOKON CTOMMOCTH YCTAHOBKH aHAJIOTMYHBIX BaHH U
CJIOXHOCTH HMX COJAEpPKaHMsI, TOT/Aa KaKk KapOOKCUTEpamnusi — 3TO MPOCTO U abco-
JIOTHO 0E30MaCHBI METOJ, KOTOPBIA MO3BOJISIET 3aKPeNUTh JeueOHbIH 2 dexT B
TEYCHUE JIUTEIBHOIO BpeMeHH [5].

I'b — camoe pacmpoctpanénHoe B Mupe XxpoHudeckoe 3abomeBanue CCC [5].
Hecmorpst Ha coBpeMeHHbBIC 3HAHUS U OOIIMPHBIC KIMHUYCCKUE U SKCIICPUMEHTAIIb-
Hble UccienoBanus, npuuuHel ['b ocTaroTcs HensBecTHBl NpuUMEpHO B 95 % Bcex
ciaydaeB. CymecTByeT MHOTO (paKTOPOB, KOTOPBIC MO OTACIHLHOCTH MJIH B KOMOWHA-
LUK MOTYT YBEIUYMUTh pUCK pa3BuTus nepBuyHoil I'b [18]. [laronornueckue mexa-
HU3MBI, CITOCOOCTBYIOIME MOBBIICHUIO AJl, SBISIOTCS CIOXHBIMA M MHOTO00pa3-
HBIMHU, BKJIFOYAIOT BOCIAJICHUE, PUTHIAHOCTH, KaJIbIU(PUKALIUIO U aTePOCKIEpPO3
COCYJIOB, a TaKe CHU)KCHHE IPOIICCCOB Ba30WIaTalluU, OKCUTCHAIINH, YBEINYCHUE
Ba30KOHCTPHKITHU U MTOTEPIO JIACTHIHOCTH dHI0TeNns [ 14]. OKUCIHTENBHBIN cTpecc,
BBI3BaHHbBIA M30BITOYHBIM O0Opa3oBaHHWEM aKTUBHBIX (popMm kuciopona (ADK) u mo-
HKeHneM ypoBHs NO, yrHeTaeT CUCTeMY aHTHOKCHAAHTHOM 3alllUThl B OpraHax
CCC. llosermmennas npoaykius APK n/mmm ociabieHHbBIE MEXaHU3MOB aHTHOKCH-
JIAHTHOM 3all[UTHI CIOCOOCTBYIOT MIOBPEKICHUIO YHIOTEIIUS U KJICTOK HEUCUCPUCHHON
MBIIIIEYHONW TKaHU COCY/IOB, YTO B UTOTE MPUBOAUT K MPOTpeccUupyromen auchyHK-
LUK COCY/IOB. AHAJIOTUYHBIC HAPYIICHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHOIO FOME-
0CTasa, XapakTEepPU3yIoIUecs CHIKEHHON OuomoctynHocThio NO U MOBBIIICHHON
nponykiueir ADK, BBI3BIBAIOT SHIOTEINUATBLHYIO TUCOYHKIIUIO M 9aCTO OTMEUYACTCS
y nanuentoB ¢ I'b [15].

Kpome toro, ¢ rogamu cocyasl U cepile MpeTepreBaT BO3pacTHbIC U 1MaToJIo-
THYeCKNEe M3MEHCHUs, MTOPTOMY OHU HE CIOCOOHBI 00ecCIeunTh mepudepudeckmne
TKaHU HEOOXOJMMBIM KOJIMYECTBOM KHCIIOPOJA, 32 CUET Yero B TKAHSIX BO3HHKACT
TUTIOKCUS U umeMusi. YToObl IPHUOCTAaHOBUTH 3TH IMPOIECCH], B TIEPBYIO OYepe/b,
HE00X0IMMO 00€CIeUnTh TKaHU KUCIopoaoM. MHBasuBHas (1OJ- U BHYTPUKOKHOE
BBepenne CO2) u HeWHBa3WBHas (BaHHBI) KapOOKCHUTEpaIvs HampaBlieHbl UMEHHO
Ha pemeHrue dToi mpooiemel. [IpuMeHeHNe KapOOKCHTEpaTuy IPH 3a00JICBAHHUAX
opranoB CCC cnocoOCTBYeT paclIMPEeHUI0 KalWLIAPOB U MEIKHUX apTepHH, yiIyd-
IIEHUIO0 KPOBOOOpAIEHUSI U OKCUTECHAIIMN OPraHOB, B TOM YHCIE CEpAla, ¥ TOBBI-
IIEHHUIO €T0 YCTOWYMBOCTU K (PU3MUECKUM Harpyskam [1].

Ha tonyc cocynos CO, neicTBYeT MocneqoBaTeNbHO, HO B IPOTUBOINONOKHbIX
HanpasineHusx: Bo-nepBeix, CO,, npsaMo U pedaekTopHO BO30YkKHass COCYA0ABUTa-
TeIBHBIN LEHTP Yepe3 XeMopenentopsl, noseiuact AJl; Bo-sropsix, CO, Bo30ykaast
n. vagus, cHmxkaeT AJl, okaspiBasi psAMoOe cocylopaciupsomiee aeicrteue. B pe-
3yJIbTaTe MPOUCXOAUT MepepaclpeieieHne KPOBU B OPraHU3Me C PacIIupeHHEM Iie-
pudeprudecKkux CoCyI0B, HOPMAJIU3YETCS BEHO3HBIN OTTOK, PACIIUPSIOTCS KOPOHAp-
HBIE€ COCY/bI, YIIy4IIaeTcsi KPOBOCHAOXKEHUE MHOKap/a, MOBBIIIAETCS MUHYTHBIN
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00bém kposu. Kpome toro, CO,, yrueras aHrMOTE€H3MH-NPEBPAMIAOIMA (PEepPMEHT,
YCWJIMBAET KOMIICHCATOPHYIO aKTHBU3ALUI0 CUHTE3a JICIIPECCOPHOTO MPOCTATIaH U~
Ha E, OpagukmanHa, 1odamMuHa, YTO CIIOCOOCTBYET BOCCTAHOBIICHHIO CHCTEMHOM
reMOJMHaMUKHU [2].

HUcnonpzoanne CO , it KOHTPACTHOM aHrMOrpaMu CBUIECTENLCTBYET O O€3-
OIMAaCHOCTH JTOTO Tras3a: OH HE BhI3bIBAET 0OpazoBanue TpomOoB [13]. CO , MOXHO
KCII0JIB30BaTh MPU BHYTPUCOCYTUCTHIX OOIOCHBIX UHBbEKIHUAX 0 100 M u Hempe-
peIBHBIX UHBEKIUAX oT 20 10 30 M 0e3 moOOYHBIX peakiui [5].

CrnenoBareibHO, yUYNUThIBas JaHHBIC (PApMaKOIOTHYECKUX M KIMHHYECKHX OCO-
Oennocreit peiicteus CO , Ha COCyIbl M CEPALE U €ro 6€30MacHOCTh, KapOOKCHUTE-
panus ABISIETCS JOTOJHUTENBHBIM W aJIbTEPHATHBHBIM METOJOM B KOMIUIEKCHOM
neuenun 3abonesanuit CCC, Hanpumep, cteHokapauu; M B ¢asze BBI3AOPOBICHHUS
(nns yaydmieHus: KOpOHAPHOTO KPOBOTOKA, YCTPAHEHUSI UIIEMHUHU M TUIIOKCUU, HOP-
MaJTU3alliy MPOIECcCOB MeTaboimm3Ma B MUOKapAe); mpu mopokax cepama; I'b I-
II ctaguu BHe Kpu3a; cumnroMarudeckas Al'; HEHpoUUpPKyIATOpHAs AUCTOHUS IO
TUNIOTEH3UBHOMY, KapualbHOMY, apUTMHYECKOMY WJIM CMEIIaHHOMY THITY; 00InTe-
PUPYIOIIKN aTepOCKIEPO3 COCYI0B HIDKHUX KOHEUHOCTEH; TpoMOO(aeOuT B cTaauu
peMuccuu; TelIeaHruIKTa3us (COCyauCThIe 3BE3104KH); cuHapoM Peiino u Broprepa;
SHIAPTEPUHNT; JIUMPATHICCKUNA MM BEHO3HBIN OTEK; aTepockiepos [13]. YeenmunBas
CKOPOCTh JTMM(ATHIECKOro JIpeHaxa, KapOOKCUTepanusi 00eCcrednBaeT MOJ0KHUTEb-
HbIE pe3yJIbTaThl MpHU JuUMdeaeMe (COCTOSTHUE, COMPOBOKIAIOIIEECS HapaCTAIONUM
OTEKOM MSTKUX TKaHei) [3].

KapOoxcurepanusi npu BeHO3HOW WM JIMM(AaTUIeCKON HEJOCTATOYHOCTH CTH-
MYIIAPYET apTepHANbHYI0, BEHO3HYIO M JTUM(ATHUECKYI0 MHUKPOIUPKYISALIUAIO MPU
OpraHu4ecKoi ninm GyHKIMOHATLHON apTepuonaTnn u MUkpoarnuonaruu: CO,, BBO-
JUMbIF MHBA3MBHO, MTHOBEHHO BBI3BIBAET PACIIMPEHUE COCYJIOB U YCUJIMBACT MECT-
HOe KpoBooOpamieHnne, B 3 paza u 0oJjee MOBBIIIAs KOHIEHTPAIMIO KACIOpoaa B
TKaHsAx [5]. B anruosnoruu u ¢edonoruu kapOOKCUTEpaIus CUMTACTCS OXHOW U3
3¢ HEeKTUBHBIX JIEYEOHBIX MPOLENYp I YCTPAHEHUS WM OOJIETYEHUs CHMIITOMOB
BApUKO3HOW OOJIC3HU, IPU XPOHUIECCKOW BEHO3HOW HETOCTATOTHOCTH, TPOPHUUIECKUX
sI3BaX Pa3IMYHOIO MTPOUCXOKICHUS (INa0CTUUECKHUX, UIIIEMUUYECKHX ), (PYHKIIHOHAb-
HBIX M OPTaHMYECKUX MOPAKECHHUSIX COCYIOB (MIIIEMHUN) HIKHUX KOHEYHOCTEH, aKpo-
uaHo3se, nepudepuiyecKkux OKKIIO3MOHHBIX apTepPHalbHBIX 3a00JICBAHUAX, & TAKKE
npu ocnoxkHeHusix CCC, BO3HUKAIONIMX BCJEACTBUE caxapHOro guabera [20-22].
OpmHaKo IS MIAPOKOTO KIIMHMYECKOTO MpUMeHeHns kapookcutepanuu pu CC3 He-
00XOMMBI JTATbHEHIINE UCCIIeIOBAHMSI, YTOObI aJeKBATHO M3YYHTh OoJiee TOYHBIC
(OnoxuMUYecKre U KIMHUYECKHUE) KapArO- U aHTHO3aNIUTHBIE MEXaHU3MBI, JICKAIIe
B ocHoBe BiusHusg CO, Ha QyHKUMM MUOKapaa U cocynos [9].

BeiBoabl. AHANN3 SKCIEPUMEHTAIBHBIX U KIMHUYECKUX JaHHBIX JTUTEPATYPHI O
BO3MOXXHOCTH MpUMeHeHus kapOokcutepanuu npu 3adoneBanusx CCC mo3Bomsier
c/enarh ciieayromye BeiBosbl: 1. KapOokcuteparnust MOXKET BBICTYNATh JIOTIOJHUTEIb-
HBIM, 3Q(EeKTUBHBIM U 0€30MACHBIM TEPANEeBTHUYECKHUM METOJOM B KOMIUICKCHOM
negennn CC3, HaMpaBJICHHBIM Ha CaMOPETYJISAIHIIO U BOCCTAHOBIICHHE TOMEOCTAa3a.
2. Dddekt kKapOOKCUTEPAIIUU JOCTUTACTCS B OCHOBHOM ITyTEM YJIYYIIEHUS OKCHUIe-
HaIlMU, HEOAHTHOTeHEe3a, MUKPOIUPKYIIAINY (Ha YPOBHE apTEPHOII, MPEKAMMIUISIPHBIX
COCYZIOB), CTUMYJISIITUN PEMapaTHBHBIX U META00IMUECKUX MpoIeccoB. 3. Kapamo- u
AQHTHONPOTEKTOPHOE AeHCTBUE KapOOKCHUTEpanuu 0O0ecreurnBaeTcss aHTHHIIEMUYe-
CKHM, aHTUTHUIIOKCUYECKUM, aHTHAHTHHAIBHBIM, TPOTHBOBOCIAIUTEIBHBIM, aHTH-
OKCHJIAHTHBIM, THIIOTEH3UBHBIM, CIIA3MOJUTHIECKUM U OosieyTossiroumM 3ddexramu
CO,. 4. Knunuueckoe NpUMEHEHHE KapOOKCUTEPANMU JUIs JIeUeHUs 3a00neBanui
CCC TpeOyeT npoBeneHus JaTbHEHIIEro JOKIHHIYECKOTO W KIIMHUYECKOTO M3YUYEeHHSI
C LIETBIO ONTUMU3ANUH €€ Kak MeToaa (hapMaKOTEepartH.

Konduukra unTEepecoB HeET.
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MOXJMBOCTI KAPBOKCUTEPAIIIT ITPU 3AXBOPIOBAHHSAX CEPIIEBO-
CYIMHHOI CUCTEMU

C. M. Jlpoecosos, JI. b. Isanyux, A. JI. IlImpobas, FO. B. Cmonemos,
A. B. Kononenxo, K. B. /[pocosoz (XapkiB, YKropou)

Mera pocjiaeHHs] — IpoaHali3yBaTH MEXaHi3MH il Ta ¢papMaKkoJUHAMIKH KapOOKcHuTepa-
il Ipu 3axBOPIOBaHHAX cepueBo-cyanHHOi cuctemu (CCC). Marepianu i meroau. Ananis Bi-
TYU3HSHOTO Ta 3apyOiXHOIO JOCBily 3aCTOCYBaHHS KapOOKCHTEepalil Ipu 3aXBOPIOBAHHIX Cep-
LeBO-CyAUHHOI cucteMu. Pe3ybraTu i 00ropopenHnst. Y ¢gapmakoTepaneBTHYHOMY MEXaHi3Mi il
kapOokcuTepanii 3aknaaeHuil NpUHUMI BBeAeHH diokeuay Bymiemo (CO,), 3aBAsSKH IbOMY MOX-
Ha YCYHYTH 0arato MmaToJIOTiYHUX TOPYIICHb B OpraHi3Mi XBoporo. [HrajsiiiiHe 1 HeiHransiiiHe
BBeleHHA B opranism CO, BUKOPUCTOBYETLCA 3 JIIKYBaJbHOIO METOK 6araro JECATKIB POKiB.
Emnipuune 3acTocyBaHHs 1i€i Tepamii 3 yacoM npua0ano MUPOKy KIIHIUHY J0Ka30By Oa3y. € Be-
JIMKa KUIBKICTh KJIIHIYHUX JI0Ka3iB €()EKTUBHOIO 3aCTOCYBaHHS KapOokcitepamii y 6aratbox 00-
JIaCTAX MEJMUMHH, y ToMy uMcii i npu 3axoptoBanHsax CCC. loseneno, mo CO, BBeneHuil B
OopraHi3M BiJIbHO MPOHHUKAE yepe3 MeMOpaHH KIIITHH 1 MPOSBISE aHTUTITIOKCUYHHIA, Ba30MIATY-
FOUMiA, aHTHOKCUIAHTHAN, aHTHIIEMIYHUN, CIIA3MOJITHUHUEN Ta iHII MO3UTHBHI eektu. Takum
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YHHOM, KapOOKCUTEepallisl CIPHUsE KOMIUIEKCY (hapMaKkoJoTiYHUuX e(eKTiB, XapaKTepHUX TPaHilii-
HUM aHTHAHTIHAIbHUM, TIIOTCH3UBHUM, CMIA3MOJNITHYHUM Ta IHIIKM [pernaparam, siki ITHPOKO
3aCTOCOBYIOTh IpH JIiKyBaHHI 3axBoproBaHb CCC. BucHOBKH. AHai3 BITYUM3HSIHOTO Ta 3apy0ixk-
HOTO J0CBiy kapOokcurepamnii nokasye, mo edekru CO, npu 3aXBOPIOBaHHI CEPLEBO-CYIMHHOT
CHCTEMH JOCSTAIOThCS 38 PAXYHOK TOJIMIICHHS OKCUTEHAIlil Ta MIKPOIUPKYJISIIiT, aHTHAHT1HATb-
HOTO, MPOTH3AMajJbHOTO T1MOTEH3UBHOIO, CA3MOIITHYHOTO, AHTHOKCHIAHTHOTO 1 3HEOOTIOBAIIb-
HoOro edekTiB manoro rasy. KapOokcureparisi € albTepHaTUBHUM, MEPCIEKTHBHUM 1 O€3IEYHUM
METOJIOM JIIKyBaHHSI 3aXBOPIOBAHb CEPIICBO-CYIANHHOI CHCTCMHU.

Kuro4oBi cjioBa: 3aXBOpPIOBaHHA CEPLEBO-CYAMHHOI cucTemu; kapOokcurepanisa (CO,);
MexaHi3Mm Jii; dpapmakosoriuni epekru; sactocysannus CO, B kapaiosorii.

POSSIBILITIES OF CARBOXYTHERAPY FOR DISEASES
OF THE CARDIOVASCULAR SYSTEM

S. M. Drogovoz!, L. B. Ivantsyk', A. L. Shtroblya®, Yu. V. Stoletov',
A. V. Kononenko!, K. V. Drogovoz® (Kharkiv, Uzhgorod; Ukraine)

' National University of Pharmacy, Kharkiv; > Uzhgorod National University, Uzhgorod;
3 V. N. Karazin Kharkiv National University

The aim of the study was to analyze the mechanisms of action and pharmacodynamics of
carboxytherapy in diseases of the cardiovascular system (CVS). Materials and methods. An
analysis of domestic and foreign experience in the use of carboxytherapy for diseases of CVS.
Results and discussions. The mechanism of action of carboxytherapy is based on the principle
of the introduction of carbon dioxide (CO,) in the patient’s body, due to which many pathological
disorders can be eliminated. Inhalation and non-inhalation introduction of CO, into the body has
been used for medicinal purposes for many decades. The empirical (off label) use of this therapy
in course of time has gained a wide clinical evidence base. There is a large amount of clinical
evidence in the world of the effective use of carboxytherapy in many fields of medicine, including
those with CVS diseases. It is proved that CO, introduced into the body penetrates freely through
cell membranes and has antihypoxic, vasodilating, antioxidant, anti-ischemic, antispasmodic and
other positive effects. Therefore, carboxytherapy contributes to a complex of pharmacological
effects inherent of traditional antianginal, hypotensive, antispasmodic and other drugs that are
widely used in the treatment of CVS diseases. Conclusions. An analysis of domestic and foreign
experience in carboxytherapy shows that the effects of CO, in diseases of the CVS are achieved
by improving oxygenation and microcirculation, anti-anginal, anti-inflammatory, antihypertensive,
antispasmodic, anti-oxidant, and analgesic effects of this gas. Carboxytherapy is an alternative,
promising and safe method of treating diseases of the cardiovascular system.

Key words: cardiovascular system diseases (CVD); carboxytherapy (CO,); the mechanism
of action; pharmacological effects and the use of CO, in cardiology.
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DIABETIC POLYNEUROPATHY: FEATURES OF THE
CLINICAL PICTURE AND ELECTRONEUROMYOGRAPHIC
PARAMETERS IN THE PRESENCE OF COMORBIDITY

Department of Neurology and Reflexology
(Acting Head of the chair — Doctor of Medicine, Associate Professor G. M. Chupryna)
Shupyk National Medical Academy of Postgraduate Education <viktoria md@ukr.net>

Knowledges of certain key moments in the clinical course of diabetic polyneuropathy
(DP) combined with varied comorbidity will allow the disease to be identified more
effectively and treated comprehensively at different stages of onset. The aim of the
research: was to investigate and summarize the features of the clinical picture, electro-
neuromyographic parameters in patients with DP in the presence of comorbidity. Ma-
terials and methods. 111 patients aged 19 to 69 years with DP were examined. The
patients were divided into two groups: DP due to type I diabetes mellitus (DM) (group
A; n = 61) and type Il (group B; n = 50). According to the detected comorbidity, the
following subgroups were identified: persons with DP as the result of type I, Il DM with
only one pathology (subgroup 1; n = 53) and the presence of multimorbidity (two or
more pathologies) (subgroup 2; n = 21). The control group — 30 healthy persons rep-
resentative by age and gender, 37 patients with DP without comorbidity. The patients
were examined for neurological status, laboratory tests, instrumental examination meth-
ods. Results and discussion. In general, among the studied groups, the lowest nerve
conduction velocity in the motor fibers was in abductor hallucis, tibialis on the left,
extensor digitorum brevis, peroneus on the left and right, in sensory fibers — peroneus
superficialis on the left and right, n. suralis on the left and right. Such changes primar-
ily reflect the lesion of the distal extremities, which clinically looks like a distal sym-
metrical DP. Was dominated axonal and demyelinating type of nerve fiber damage.
Conclusions. Comorbidity contributes to the progression of DP and deterioration of its
clinical picture, electroneuromyographic rates, even in the presence of a single pathol-
ogy, low duration of DM and HbAIc level.

Key words: diabetic polyneuropathy; electroneuromyography; trophic disorders; motor;
sensory fibers; comorbidity.

One of the current problems of modern neurology is the study of polyneuropa-
thy as a pathology that occupies a special place among other diseases of the periph-
eral nervous system. The specificity of polyneuropathies lies in the fact that they
are often not an independent disease but a complication of other pathological con-
ditions [5].

Prevalence of diabetic peripheral neuropathy (DPN) among patients with type
I diabetes mellitus (DM) was 29.1 % (22-36.9 %) and with type Il DM — 42.2 %
(38.9-45.6 %), respectively. In type I DM, prevalence of DPN was rather low with-
in the first 5 years following diabetes diagnosis. There was a marked increase of
DPN incidence between 5 and 10 years following diagnosis (from 5.6 % to 20%).
The longer the DM duration was the higher was the share of affected patients with
DPN, reaching 42.3 % (38.8-55.8 %) among patients with type I DM for more than
25 years [8]. According to the literature, in men with type II DM DPN may devel-
op earlier than in women [7], and in women DPN is more often manifested by
neuropathic pain syndromes [4].

Decrease of nerve conduction velocity (NCV) in nerve fiber is often the first
manifestation of diabetic polyneuropathy (DP), often subclinical, i.e. without the
characteristic symptoms and signs of this DM complication. Electrophysiological
examination of patients with DM is rarely performed in real clinical practice, and
the diagnosis of DP is often made on the basis of clinical data [1].

© B. M. Jlyounenska, 2020
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Insulin resistance influences the clinical course and neurophysiological rates in
DPN patients. Electromyographic rates are associated with age, body mass index
(BMI), index Homeostasis Model Assessment of Insulin Resistance (HOMA-IR),
level of glycated hemoglobin (HbA1c) and glucose on an empty stomach [2].

There was a decrease of NCV in motor and sensory fibers, with prevalence of
axonopathy and myelinopathy in 88% of patients, according to the electroneuromy-
ography [6].

Associated with an increased risk of DPN are the following risk factors from
cardiovascular system (CVS): age, smoking, hypertension (HT), obesity, dyslipidemia
and peripheral arterial disease [9]. Diabetic foot syndrome was most frequently
diagnosed in people with DP and comorbidity cardiovascular pathology (CVP),
which exacerbates the manifestations of diabetic angiopathy and causes twice as
fast the trophic disorder in the extremities [3].

The presence of any comorbidity in a DP patient is an actual issue in neurology.
Knowing that more than half of patients have CVP, DM leads to an invalidating
course of DP. Often, the gastrointestinal tract damage causes an imbalance in glucose
levels, as the presence of gastropathy disrupts absorption of peroral hypoglycemic
drugs.

The patient is always considered as a whole with the presence of concomitant
pathology, and not just with any particular disease, respectively, knowledges of
certain key moments in the clinical course of DP combined with varied comorbid-
ity will allow the disease to be identified more effectively and treated comprehen-
sively at different stages of onset.

The aim of the research: was to investigate and summarize the features of the
clinical picture, electroneuromyographic parameters in patients with DP in the pres-
ence of comorbidity.

Materials and methods. 111 patients aged 19 to 69 years with DP caused by
type I and type II DM were examined. Average age of the patients was (49,52 +
1,46) years. Type I DM was diagnosed in 61 (55 %) patients, type Il in 50 (45 %).
According to the gender differences, males accounted for 58 (52 %) and females
for 53 (48 %) of those examined.

The patients were divided into two groups: DP due to type I DM (group A;
n = 61) and DP due to type Il DM (group B; n = 50). According to the detected
comorbidity, the following subgroups were identified: persons with DP as the result
of type I and II DM with only one pathology (41 patient had CVP, 2 — urinary,
3 — gastroenterological, 7 — thyroid lesions) (subgroup 1; n = 53) and patients with
DP as the result of type I or Il DM and the presence of multimorbidity (two or more
pathologies) (subgroup 2; n = 21). The control group consisted of 30 healthy persons
representative by age and gender, 37 patients with DP without comorbidity.

The patients were examined for neurological status, laboratory tests (compre-
hensive analysis and HbAlc level), instrumental examination methods (stimulation
electroneuromyography, which was performed with the computerized luggage-func-
tional complex “Neuro-MVP-4") were performed. Static data were processed using
Microsoft Office Excel 2003 and STATISTICA 10.

Results and discussion. We observed the highest average age (Table 1) in pa-
tients of group B (59.98 years + 1.15 years), the least in group A (40.95 years +
1.88 years). The gender structure of the examined groups was practically identical,
with insignificant predominance of males. The highest duration of DM was in group
A (16.65 years £ 1.32 years), the least in group B (11.74 years + 1.16 years). HbAlc
is sufficiently high in subgroup 2 (9.51 % + 0.43 %), less in comparison to other
groups in subgroup 1 (8.73 % + 0.24 %).

Regarding the patients with DP without comorbidity (average age is 40.56 years +
2.82 years) type I DM was diagnosed in 29, type Il — in 8 patients. The prevalence
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of males (n = 23) was opposite to females (n = 14). The average duration of DM
was (13.24 + 1.12) years, HbAlc level was (8.90 + 0.28) %.

Table 1. Characteristics of the examined groups and subgroups

Name of group | Type DM Average age, Gender identity Average duration | Average rate

and subgroup 1 | ) years females | males of DM, years (HbAlc), %
A (n=61) 40,95 + 1,88 27 34 16,65 £ 1,32 8,91 £ 0,23
B (n = 50) 5008+ 1,15 26 24 11,74+ 1,16 895+ 0,24
1 (n =53) 24 29 5424177 25 28 1581 +1,54 873+024
2 (n=21) 8 13 53,38 + 2,41 14 7 13,09 £ 2,13 9,51 +£0,43

The vegetative-trophic disorders in groups A and B were manifested by sweat
glands function disorders in 43 (70 %) and 34 (68 %) patients (with hypohydrosis
prevailing — 23; 20), impaired growth of hair follicles in 40 (66 %) and 31 (62 %)
(with hypotrichosis prevailing — 25; 17). The increased keratinization of epidermis
of the heel was found in 30 (49 %) and 27 (54 %), changes of the nail plate in 29
(48 %) and 23 (46 %), and heel fissures in 28 (46 %) and 23 (46 %). Dermographic
examination manifested highter occurence of white dermographism (61 %; 52 %)
than red dermographism (39 %; 48 %) in both groups.

In groups with comorbidity, particularly in subgroup 1, predominated impaired
growth of hair follicles in 37 (70 %) patients (22 with hypotrichosis prevailing).
Dysfunction in the sweat glands was noted in 32 (60 %) patients (19 with a pre-
dominance of hypohydrosis). Increased keratinization of epidermis of the heels was
in 29 (55 %), changes of the nail plate in 24 (45 %), heel fissures in 23 (43 %). In
subgroup 2 there was the most frequent sweat glands function disorders in 15 (71 %)
patients (8 with hypohydrosis prevailing), changes in the growth of hair follicles in
11 (52 %) (6 with hypotrichosis prevailing). Heel fissures were observed in 12
(57 %), changes of the nail plate and increased keratinization of the epidermis of
the heels in 11 (52 %). White dermographism was more frequent in subgroup 1
(57 %), red in subgroup 2 (52 %) of the examined.

In patients without comorbidity in 30 (81 %) was manifested sweating disorder,
in 23 (62 %) was manifested the impaired growth of hair follicles. Hyperkeratosis
and trophic changes of the nail plate were observed in 34 (92 %), fissures in 16
(43 %). White dermographism was detected in 23 (62 %) patients.

A detailed analysis of the reflex system in patients of groups and subgroups is
shown in Table 2.

Table 2. Evaluation of reflexes in the upper and lower extremities
in the examined patients

Name of reflex
Hyporeflexia Areflexia
Group, subgroup 2% é:_ § 3 é ‘§ 23 § % 3 é? ‘E
55| 9 51 = = S | 538| S 9 = = g
Ol @ | £ | ¥ | 2| & |98 a|&E|¥] 2=
Persons with DP 8 5 3 19 21 14 2 1 0 2 8 16
without comorbidity
(n=37)
A (n=061) 8 11 11 31 30 20 14 9 1 6 20 30
B (n =50) 14 11 4 35 23 19 7 3 2 5 22 28
1 (n=153) 8 12 9 36 24 19 16 10 3 7 24 29
2 (n=21) 6 5 3 11 8 6 3 1 0 2 10 13

In group A among the reflexes in the upper extremities in more patients was
showed a decrease of the biceps and triceps reflexes, in group B was showed a
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decrease in the carpo-radial reflex, in the lower extremities in both groups have
decreased knee reflexes, loss of carpo-radial and plantar reflexes in groups A and
B is observed with the same frequency. There was a decrease of the biceps reflex
in subgroup 1 and the carpo-radial reflex in subgroup 2 to a greater extent during
the examination of the patients of subgroup 1 and 2. Carpo-radial and plantar re-
flexes were absent in both subgroups. In patients with DP without comorbidity,
changes in the reflex system are less pronounced than in the comparison groups.

Peripheral distal paresis of the arms and legs was diagnosed in 2 (4 %) patients
of group B, in 1 (4 %) of subgroup 2, and in 1 (3 %) patient without comorbidity.

The polyneuritic type of sensitivity disorders were found in 53 (87 %) patients
of group A, 47 (94 %) of group B, 49 (92 %) of subgroup 1 and 19 (90 %) of sub-
group 2, hypoesthesia dominated. Sensitivity disorders were found in 32 (86%)
patients without comorbidity.

The average duration of vibration sensation is presented in Fig. 1. Comparing
the results, we can see a worse rate of vibration in the upper extremities in subgroup
2 — (10.28 £ 0.56) s, in the lower extremities in subgroup 1 — (6.71 + 0.92) s, than
in the control group (persons without comorbidity).

The level of pain syndrome according to Visual Analog Scale (VAS) in group
A was (3.45 £ 0.21) score, group B — (4.24 + 0.26) score , subgroup 1 — (3.69 +
0.22) score, subgroup 2 — (4.61 + 0.37) score, which corresponds to moderate pain.
In patients without comorbidity the rate VAS was (3.51 £ 0.32) score.

14
12
10

81 "—\_.__._/__k—-———-.

Seconds

6
4 -
2_
'D T T T T 1

A B 1 2 Control
Group and subgroup

Fig. 1. Feelings of vibrations in the examined patients (average data):
— Arms; —&—— — Legs

In the representatives of group A in 31 (51 %) patients the comorbidity was
detected: lesions from the side of 3 systems (urinary, gastroenterological,
cardiovascular) in 1 patient, 2 systems in different combinations (bronchopulmonary,
urinary, cardiovascular, endocrine (thyroid), gastroenterological) — in 7, 1 system
(cardiovascular, gastroenterological, urinary, endocrine (thyroid) — in 23.

In group B in 41 (82 %) patients such comorbidity was detected: from the side
of 3 systems (urinary, gastroenterological, cardiovascular, endocrine (thyroid) in
5 patients, 2 systems (urinary, cardiovascular, endocrine (thyroid), gastroenterological) —
in 8, 1 system (cardiovascular, gastroenterological, endocrine (thyroid) — in 28.

Manifestations of diabetic foot syndrome occurred in group A in 3 (5 %) patients,
group B in 10 (20 %), subgroup 1 in 11 (21 %), subgroup 2 in 1 (5 %), and in
patients without comorbidity in 1 (3 %).

During the analysis of electroneuromyographic rates of motor fibers (Table 3),
we note that the amplitude of the M-response in the wrist area and more of the
elbow flexion in Abductor pollicis brevis, Medianus on the left and right was
decreased in all groups, compared to the healthy persons. Significantly low are these
rates in group B (on the left — 7.74 mV £+ 0.45 mV; 5.59 mV £ 0.50 mV; on the
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right — 8.41 mV + 0.48 mV), the amplitude of the M-response in the elbow flection
area was the lowest in subgroup 1 (on the right 4.97 mV £ 0.45 mV). Residual
latency (RL) was more elongated in subgroup 2 (on the left 2.66 m/s + 0.31 m/s;
on the right 2.85 m/s + 0.31 m/s). NCV decreased in all groups, most significantly
in group B (on the right 42.95 m/s + 1.09 m/s) and in subgroup 2 (on the right
44.27 m/s + 2.17 m/s).

Examination of the abductor digiti minimi, ulnaris on the left and right showed
a decrease in the amplitude of the M-response in the wrist area and elbow flexion
in the examined groups, especially in subgroup 2 (on the left 7.37 mV + 0.59 mV;
5.70 mV = 0.63 mV; on the right 7.60 mV + 0.47 mV), in the elbow area in group
A (6.80 mV £ 0.34 mV). RL was significantly elongated in group B and subgroup 2
(on the left 4.27 m/s + 1.67 m/s; 4.41 m/s + 1.72 m/s). NCV is lowest in subgroup 2
(on the left 44.92 m/s + 2.59 m/s; on the right 43.42 m/s = 2.71 m/s).

Stimulation of the abductor hallucis, tibialis, on the left and right demonstrat-
ed a decrease of M-response in the medial bone area and the popliteal space,
more pronounced in subgroup 1 (on the left 5.16 mV = 0.69 mV; 2.36 mV =+
0.34 mV; on the right 5.09 mV £ 0.72 mV; 2.68 mV £ 0.41 mV). NCV was de-
creased significantly in all groups, more in group B and subgroup 1 (on the left
38.73 m/s £ 0.81 m/s; 38.72 m/s £ 0.70 m/s), in group B (on the right 37.96 m/s £
0.83 m/s).

Examination of the extensor digitorum brevis, peroneus, on the left and right
revealed a decrease in the amplitude of M-response in the area of the metatarsus
and tibial plateau, more in subgroup 1 and group B (on the left 2.95 mV =+
0.35 mV; 2.37 mV + 0.27 mV), group B (on the right 3.28 mV + 0.38 mV;
2.70 mV £ 0.32 mV). NCV on the right and left was almost equally reduced in
all groups.

The electroneuromyographic rates of the sensory fibers (Table 4), the most sig-
nificantly in group B, showed a decrease in the amplitude of M-response in the
middle third of the tibia (on the left 1.81 mV + 0.24 mV; on the right 1.91 mV +
0.28 mV) and significant decrease of NCV along the Peroneus superficialis (on the
left 36.05 m/s = 1.17 m/s;on the right 35.34 m/s = 1.20 m/s).

The amplitude in the middle third of the tibia n. suralis on the left and right
showed the lowest data in group B (on the left 3.73 mV + 0.41 mV) and in sub-
group 1 (on the right 3.24 mV + 0.29 mV). NCV on the left is low in all groups,on
the right is rather low in group B (36.74 m/s £ 1.16 m/s).

The amplitude of the M-response in the wrist area along the n. medianus on the
left and right is significantly decreased in all patients. NCV on the left is low in all
groups, on the right is the lowest in group A (39.86 m/s + 1.47 m/s).

The results of the examination of the function of the n. ulnaris V dig. on the
left and right indicated a low amplitude of the M-response in the whole cohort of
patients. The NCV on the left was the lowest in group A (40.08 m/s = 1.11 m/s),
on the right in subgroup 2 (32.98 m/s + 3.98 m/s).

In general, among the studied groups, the lowest NCV in the motor fibers was
in abductor hallucis, tibialis on the left, extensor digitorum brevis, peroneus on the
left and right, in sensory fibers — peroneus superficialis on the left and right, n.
suralis on the left and right. Such changes primarily reflect the lesion of the distal
extremities, which clinically looks like a distal symmetrical DP.

According to the results of electroneuromyographic study (Fig. 2) in the exam-
ined groups, subgroups and control group (persons without comorbidity) was dom-
inated axonal and demyelinating type of nerve fiber damage, because the duration
of DM in these persons is more than 10 years, causing damage not only myelin
sheath, but also the axon itself.
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Fig.2. Distribution of patients according to the type of nerve fiber damage:
[ ] - demyelinating; | - axonal and demyelinating

Since extensor digitorum brevis, Peroneus are most often affected in patients
with DP, the correlation connection (Fig. 3) between the duration of DM and NCV
in these fibers in the studied groups was determined. There is an inverse average
correlation connection (—0.53) in group A, weak (—0.16) in group B, average in
subgroup 1 (—0.47), and 2 (—0.38). Thus, the higher the duration of DM, the lower
the NCV along the motor nerve fiber.
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Fig. 3. Correlation between diabetes mellitus duration and nerve conduction velocity by exten-
sor digitorum brevis, Peroneus on the right in groups and subgroups:
a — group A; b — group B; ¢ — subgroup 1; d — subgroup 2

Conclusions. 1. In patients with DP due to type II DM (group B) electroneuro-
myographic parameters register a pronounced lesion of peripheral nerves, which is
manifested clinically by a significant number of patients with diabetic foot in this
group (20 %), presence of periferal paresis of the distal extremities (in 2 patients)
and a wide range of comorbidity, that actually causes a severe course of DP, despite
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the lowest duration of DM in group (11.74 years £+ 1.16 years). 2. In patients with
DP due to type I and II DM with present multimorbidity (subgroup 2) the electro-
neuromyographic rates are lower than in the comparison group (persons with one
pathology — subgroup 1), especially in motor fibers so the highest HbAlc rates
(9.51 % £ 0.43 %) and the presence of paresis of the distal extremities (in 1 patient)
cause unsatisfactory course of DP. 3. In subgroup 1 the lowest level of vibration
sensation in the lower extremities and a significant (21 %) porcentage of patients
with diabetic foot, although HbAlc level is the lowest (8.73 % + 0.24 %). 4. Co-
morbidity contributes to the progression of DP and deterioration of its clinical pic-
ture, electroneuromyographic rates, even in the presence of a single pathology, low
duration of DM and HbAlc level.
Contflict of interests. There is not conflict of interest.
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JIABETUYHA TIOJIIHEMPOIIATISA: OCOBJIUBOCTI
KJITHIYHOI KAPTUHU TA EJIEKTPOHEWPOMIOTPAGIUHUX
MAPAMETPIB TTPU HASIBHOCTI KOMOPBITHOT TATOJIOT I

B. M. [lybuneyvra (Kuis)

3HaHHS MEBHUX KIOYOBHX MOMEHTIB y KIIHIYHOMY Iepe0diry miabeTwdHoi momiHeHpomnarii
(JIIT) B moeaHAaHHI 13 PI3HOMAHITHOK KOMOPOIIHICTIO JO3BOJIHMTH PETENBHIIIE BUSBISATH Ta KOMII-
JIEKCHO JIIKYBaTH 3aXBOPIOBAHHS Ha Pi3HUX cTajisfxX ne0rTy. MeTa H0CiIsKeHHsT — JOCIITUTH Ta
y3araJlbHUTH 0COOJIMBOCTI KJIIHIYHOT KapTHUHH, enekTpoHelipoMiorpadiuaux (EHMI') napamerpis
y nanienTtiB i3 JIl npu HasBHOCTI koMopOinnoi marosorii. Martepianau i Mmeroan. OrasHyTO
111 xBopux 3 JII, Bikom Bix 19 no 69 pokis. [TanienTiB po3aineHo Ha asi rpynu: Il BHaciizok
nykposoro giadery (L) I Tumy (rpyma A; n = 61) Ta Il tuny (rpyna B; n = 50). Bianosixno 1o
BHSIBJICHOT KOMOPOiAHOCTI BUALIeHO miArpynu: ocoou 3 JIIT BHacmigok L1 I i II Tumy i3 oxHiero
natonoriero (miarpyna 1; n = 53) Ta i3 MyasTUMOPOIAHICTIO (ABI Ta OiNble MATONOTIH) (MiaArpy-
na 2; n = 21). KonrponwsHa rpyna — 30 3nmopoBux, 37 narienris i3 JII1 6e3 komop6GigHocti. O0-
CTEKCHMM 3[iHCHEHO OIS HEBPOJIOTTUHOIO CTATyCy, BUKOHAHO J1a0OPaTOPHI Ta IHCTPyMEHTalb-
Hi MeToaMu o0CTexxeHHs. Pe3yabraru Ta iX 00roBopeHHs. B 1inomy 3-moMix OCIIIKyBaHUX
IpyN HaWHOKYOIO MIBHIKICTH MPOBEICHHS 30yIKEHHS 110 PYXOBHX BOJIOKHax Oyna y n. abductor
hallucis, n. tibialis 31iBa, n. extensor digitorum brevis, n. peroneus 3jiBa Ta CIpasa, IO CEHCOP-
HHUX BOJIOKHaX — n. peroneus superficialis 3;1iBa Ta crpaa, n. suralis 3;iBa Ta crnipaBa. Taki 3MiHH
Bi100pakar0Th MEPUIOYEPTOBO YPAKECHHS AUCTAIBLHUX BIJJIUIIB KIHIIIBOK, IO KJIIHIYHO BHUIVISAAE
Kk nuctanbHa cumerpudHa J{I1. TlepeBakaB akCOHaNBbHO-IEMIENIHI3YIOUUI TUIT ypasKEHHS He-
pBOBUX BOJOKOH. BucHoBku. Komop0OinHa marosoris, HaBiTh IpU HAsIBHOCTI OJHi€1 MATOJIOTiL,
cipusie nporpecyBanHio /Il ta moripmennio ii kininiuHO1 kapTuan, EHMI mokasHuKiB, He3Ba-
JKarouW Ha He3HauyHy TpuBaiicth I[J] Ta piBenr HbAlc.

KurouoBi ciioBa: giabetnyHa mosiHeiponaris; eaexkTpoHeipoMiorpadis; TpodiuHi posnanu;
MOTOPHI Ta CEHCOPHI BOJIOKHA; KOMOPOiIHICTb.

JIMABETUYECKAS TTOJIMHENPOITATHS: OCOBEHHOCTH KJIMHUYECKOM
KAPTHUHBI U SJIEKTPOHEMPOMUOI PAOUYECKUX ITAPAMETPOB
[IPU HAJIMYMM KOMOPBU/IHOW ITATOJIOTUU

B. H. [ly6uneyras (Kues)

3HaHI/le KJIFOYEBBIX MOMCHTOB B KIIMHHYCCKOM TCUCHHUU ZlMa6eTH‘ieCKOﬁ HOHHHeﬁpOHaTHH
(AIT) B coueranuu ¢ pa3HoOOpa3HOM KOMOpPOUAHOI marosoruei mo3BoiuUT OoJsiee TLIATEIbHO
BBIBJIATh U KOMILIEKCHO JICYUTHh OOJBHBIX Ha pa3HbIX cragusx 3abosieBaHus. Lleab padorbr —
HCCIIeIoBaTh U 0000INTH 0COOCHHOCTH KIMHUYECKOH KapTUHBI, DIIEKTPOHEHpOoMUorpadhuiaeckux
(BDHMT') napamerpoB y 6onbabIX ¢ A1 nmpu HAIM4YUK KOMOPOUIHOCTH. MaTepHabl H METO/bI.
Ocmotpeno 111 Gonbubix ¢ I, B Bo3pacte ot 19 no 69 ner. [lauueHTsl pas3aeicHbl Ha JBE
rpymnmsl: JI1 BenenctBue caxapHoro auadera (C) I tuna (rpynma A; n = 61) u Il tuna (rpynmna B;
n = 50). CornacHO BBIABICHHOW KOMOPOMIHOCTH BBIJENEHBI oArpymnmsl: ymua ¢ JI1 Bcnexctue
CA I u Il tuna ¢ onnoit maronorueit (moarpymnmna 1; n = 53) u ¢ nBymMs u Oosee MaTroJOTrUIMU
(moarpynma 2; n = 21). Kourponbnas rpymnmna — 30 3mopoBsix u 37 manuento ¢ JIT 6e3 komop-
ounHoctn. OOCIenoBaHHBIE OCMOTPEHBI Ha MPEAMET HEBPOJIOTHYECKOTO CTaTyCa, BBIMOIHEHBI
71a060paTOpHBIE U MHCTPYMEHTAJIbHBIE METOABI HccaeqoBaHuA. Pe3yabTaThl M UX 00CYy:KIeHHUe.
B nenom cpenu uccieayemMpIx TpyIi HU3Kasi CKOPOCTh TIPOBEACHUS BO30YKACHUS 110 TBUTATEIbHBIM
BoJIoKHaM Obuta B n. abductor hallucis, n. tibialis cieBa, n. extensor digitorum brevis, n. peroneus
clieBa W CIIpaBa, 10 CEHCOPHBIM BOJIOKHAM — n. peroneus superficialis cieBa u crpasa, n. suralis
cieBa M crpapa. Takue M3MEHEHHs OTPaXKaloT B IIEPBYIO OYepe/b MOPAKEHHE AUCTAIBHBIX OTJIe-
JIOB KOHEYHOCTEH, KIMHUYECKH BBIIISIANT Kak auctanbHas cumMmerpuunas JI1. IlpeoGnanan ak-
COHAJIbHO-JCMHUEIIMHU3UPYIOIIMA THIT TTOPAXKCHHSI HEPBHBIX BOJIOKOH. BbIBOABI. KomopOuHas
MaTOJIOTHsI, JIaXKe IPU OJHOM CONYTCTBYIOIEM 3a00jieBaHUM, yCKopsieT nporpeccupoBanue JI1,
yXyamiaer e€ kKiuHuueckue nposisinenus, JHMI nokaszaresnu, HECMOTpsI Ha HE3HAUYUTENILHYIO TPO-
nowkutenbHocTh CJ] u Hu3KMit ypoBens HbAlc.

KaioueBble ciioBa: nuadeTHyueckas NOMMHEHPONATHs; dIeKTpoHepoMuorpadus; Tpoduie-
CKHE PacCTPOMCTBA; MOTOPHBIC M CCHCOPHBIC BOJOKHA; KOMOPOUIHOCTb.
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M. C. EBTYVIIEHKO', O. IO. KOLIOBA’, C. I. KPHJ)KHA', T. I. TIOIIKA*®

JOCJIIKEHHSA BIIVIMBY BAKTEPIAJIBHOTI'O JII3ATY
HA TTOKA3ZHUKH OKCUJAATUBHOI'O CTPECY
NP EKCHEPUMEHTAJBHOMY IMAPOAOHTHUTI ¥ IIIYPIB

XapkiBChka akajeMis MiCIAUINIOMHOI OCBITH; *XapKiBChbKUIl HAalliOHATBHUH (hapMaleBTHUHHI
yHiBepcuTeT; *XapKiBChbKUil AepikaBHUN MeanuHuil yHiBepcuter <kryghna@gmail.com>

IIposedero 00un 3 emanie namo@pizionociuno2o O0CHIONCeHH NPOOKCUOAHMHO-AHMU-
OKCUOAHMHO20 CMAHY 3A NOKAZHUKOM OKCUOAMUBHO20 CHpecy CAuU3060i 00010HKU pO-
MOGOT NOPOICHUHU Y WYPIE 3 eKCNEePUMEHMATbHUM NAPOOOHMUNOM Ma hapmaxonoziu-
HOI Kopexyii bakmepianbrHum nizamom. Biomeopenns napodoumumy 00CmogipHoO
npu3600UNO 00 GUCOKO20 CMYNEHs. NOPYUWEHHS CUCTEMU NePeKUCHO20 OKUCHEeHHS 1inidie
(I10J1) ma anmuoxcudanmuoeo 3axucmy (A03) xoegiyienm red/ox-6arancy. /losedeno,
wo 00 kinysa 90-0enno2o mepminy cnocmepesiceniis nepedicy napoOOHmMuUmy HOMyNICHiCMyb
NPUPOOHUX KOMNEHCAMOPHUX MEXAHI3MI8 Habyna cmaHny dexomnencayii, wo nposaeisio-
¢ 8uUcoKuM Koegiyienmom red/ox-oanauncy, npueHiveHHsIM QyHKYIOHATbHOT aKMuUeHOCmi
AK Hehepmenmamuenoi, max i pepmenmamusnoi ranok AO3 y comozenami mKaHuHU
sAcen koHmponvHoi namonozii meapun: K(IIOJI/AO3) = 0,39, ¢ inmaxmuux meapun = 1.
3acmocysanns Pecniopony® npomsicom 30 0i6 cnpusino nopmanizayii anmuoKCUOAHMHO-
NPOOKCUOAHMHO20 [THOEKCY, AKUll dopieHiosas y yitl epyni 0,9 i 6ye cmamucmuyno 3Ha-
uywe euwum 3a maxui y epyni Imyoony® (0,64). Ompumani pezyromamu 0aiomo 3mocy
npooosICUmMU QOCAI0ANCEHHsL nepebicy eKCnepuUMeHmalbHUux napoOOHmMuUmie 3 MouKu 30py
6CMAHOBNCHHSA MEXAHI3MIE POZGUMKY, 3AXUCTITY, BIOHOBICHHI MKANHUH 3A YMO8 (apmako-
n02iunoi Kopexyii 6axmepianvuum nizamom Pecnibpon®.

Kaio4oBi c10Ba: mapogoHTUT; IEPEKHUCHE OKUCHEHHS JIIIIIB; aHTHOKCHIAHTHUI 3aXHCT;
koedimient red/ox-6anamncy; Pecriopon®.

3amanpHi 3aXBOPIOBAHHS MAPOJIOHTA € OJHIEI0 3 aKTYIBHUX MPOOJIEM CTOMATO-
Jorii, II0 MOB’53aHO 3 1X 3HAYHOIO MOLIMPEHICTIO, XPOHIYHUM Mepedirom, 3amycKoM
ITOPOYHOTO KOJIa ITATOJIOTIYHHUX 3MiH, sIKi Hapa3i BiJOMi SK IPOSBH CUCTEMHOTO HHU3b-
KOIHTEHCUBHOTO 3amaieHHs. HuHi BiJoMO HOro BIUIMB Ha PO3BUTOK CEPLIEBO-CYIUH-
HUX 3aXBOPIOBaHb, IHCYIBTIB, HECIIPUATINBOIO Tepediry ImyKpoBoro aiabery, BariT-
HOCTi Tomo [9]. JAmcOamanc y cucTeMi JIONMepoKCcHAaIii, MicIieBe i CUCTEMHE
3amnajneHHs, MOPYIIEHHS IMyHITETY Ta MIKPOOiOIIEHO3y PI3HUX EMIiTOIIB po3rsiia-
IOTHCS SIK OAHI 3 HaWBaXJIMBIIMIUX CKJIAJIOBUX Y (OPMYBaHHI MaTOJIOTIYHOTO TPO-
1[eCy MPHU FOCTPUX 1 XPOHIYHUX MapogOHTUTaX. JlOCIIIIKEHHS TaKOro 0araroKoMIIO-
HEHTHOTO MPOLECY CIIiJl MPOBOAMTH 3 ypaxyBaHHSIM BHUILECHABEICHOI HU3KU MTPOLECIB.
Ha cboroznHi B KOMIIEKCHOMY JIIKyBaHHI XBOPHX 3 MapOAOHTUTOM PEKOMEHAYETHCS
BUKOpHCTaHHS TomiuHOoi imyHOMoay siii [5]. TIpu nboMy BpaxoBY€ThCS BILIMB TaKUX
3ac00iB Ha MMOKa3HUKHM OKCHAATUBHOTO CTpECy Ta 3amajbHoro mpouecy. Lli asa npo-
IIECH MalOTh TICHUM 3B’sA30K. Tak, OKCHIAaTHBHUMA CTPEC € HACIIIKOM TOPYIICHHS
0ajaHCy MiX MPOAYKIIE€I BUJIBHUX PaUKaJIB 1 BUPAKEHICTIO aHTUOKCHIATHOTO
3aXUCTy. A Pl PEaKTUBHUX BUIIB KHCHIO Ta a30Ty MOXYTh ITOCHJIIOBATH EKCIPECil0
npo3amnanpHoro rexa [10]. Takum urHOM, 3amajieHHsT Ta OKCHUIATHBHUNA CTPEC € Tic-
HO MOB’si3aHUMHU NATO(Di310JIOTTYHUMY SBUIIAMH [§].

MeTa po60TH — eKCTICPIMEHTAIbHE BUBUCHHS KOPEKIIii OaKTepiaIbHUM JIi3aTOM
nopyueHoro nepexkucHoro okucHeHHs JiniaiB (I1OJI) Ta aHTHOKCHIAHTHOTO 3aXMC-
Ty (AO3) Ha MicueBOMy i CHCTEMHOMY PiBHSX Ha MOJEJ HapOJOHTUTY 3a IOKa3-

© M. C. Erymenko, O. 0. Komoga, C. 1. Kpuksua, T. I. Tronka, 2020
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HUKOM KoeQillieHTa OKCHJIATHBHOTO CTPECY B YMOBaX CGKCIIEPUMEHTAILHOTO Tapo-
OOHTUTY Ha 0a3i LlenTpanbHoi HaykoBO-gocaigHO1 naboparopii Hanionanbuoro
(dhapmanesTuaHoro yHiBepcuteTy (H®aV). HaykoBa HOBH3HA mojsirae y matodisio-
JIOTTYHOMY JIOCJIIJDKEHHI 0COOJMBOCTEH mepebiry OKCHUJIaTHBHOTO CTPECY Ha eKC-
MepUMEHTAINIbHIN MOJIelli MapoJOHTUTY Ta (apMakojIoriuHii kopekimii. Pobora Bu-
KOHAHa BIATMOBIIHO IO IUIAHY HAyKOBO-mocHimHux pobit HdaVy («Texmomoris
OJIep>)KaHHsI OPHUTiHAIBHHUX Ta KOMOiIHOBaHMX (papMaleBTHMYHUX 3acO0iB y Pi3HHX
dhopmax», HaykoBo-nocaigHa podora (HIP) Ne 0108U009174; «Po3pobka ckiany,
TEeXHOJIOT1I Ta OiodapMarieBTHYHI AOCIIHKSHHS JIKapChKUX 3aC00IB HA OCHOBI IIPH-
ponHoi Ta cunTeTH4HO1 cupoBuHm», HJIP Ne 0114U000945, 2014-2019 pp.). [Ipax-
TUYHA 3HAYYIICTh MPOBEICHHS HI3KH NMaTo()i310JIOTTIHIX TOCTIIKEeHD I MEIUIHOT
MPAKTHKY TIOJSITA€ Y TEOPETHUHOMY y3arajbHEHHIO Ta HOBOMY pPO3B’SI3aHHIO aKTy-
aJTbHOI HAyKOBO-TIPAKTHYHOI MPOOJIEeMU CydacHOI 0i0JIOT1YHOI Ta MEJIMYHOI 1aTolIo-
rigaoi Qizionorii — posi BIIMBY OakTepialbHHUX JIi3aTiB y MATOTEHETHYHIN Teparrii
MapOJOHTHTY, IO J03BOJISE MATOTeHETUYHO OOIPYHTYBATH MPUHIUIHN KOPEKIii IbO-
IO MaToJOTiYHOIO MpoLecCy.

Marepiaau i meTtogu. ExcriepuMeHTanbHUI NApOJOHTHUT Y IIYPiB BUKIMKAIH
yTPUMaHHSAM HIypiB Ha Ji€Ti JIerkoi KOHCUCTEHII 3 BUCOKHM YMIiCTOM BYTJICBOIIB
3a O. I. €snoxumosum [4] y momudikarii O. I. Cykmancekoro ta O. A. MakapeHko
[1]. TBapun Oyi0 po3nofieHo Ha YOTHPHU rpynu: | — inTakTHi TBapuuwu; Il — urypu
3 eKCIIEpPUMEHTAJIbHUM napogoHturoM; III — mypu 3 exkcrniepumMeHTaIbHUM Mapo-
JOHTUTOM, SIKUM IIPOBOAMIIY 3POLICHHS IOPOXKHUHU POTa BOAHUM po3unHOM Pecmi-
Opony® y no3i 10 mr/kr 1 pa3 Ha noOy; IV rpyma — mypu 3 eKCrepuMeHTaIbHUM
[APOAOHTUTOM, SKHUM IPOBOAMIIM 3POIICHHS MOPOXXHUHU POTa BOJHUM PO3UHHOM
npenapary nopiBasHHs IMmymonom®. TpuBamicTe eKkcriepuMeHTy ctanoBuia 90 mi6:
60 116 TpuBaso moxaemoBaHHS napogoHTUTy (30 116 mpoBoxmnm JikyBaHHs Pecmi-
Ooponom® (GakTepiadbHUI J1i3aT) Ta MpermaparoM MOPIBHIHHSI — BiIOMHM 3acO000M 3
IMYHOMO/IYJTFOBAIbHUMH BJIACTUBOCTSAMHU IMymOHOM®, 10 CKJIaJy SIKOTO BXOASATH JIi-
3aTH ITaMiB HAWMOIMIUPEHIIIUX OaKTepiaibHUX 30yAHUKIB MaTOJIOTTYHOTO MPOLECY
B MOPOXKHUHI poTa) [6]. MexaHi3M HoTo Aii ToONsIrae y CTUMYIIOBaHHI 3aXHCHUX
peakuiii cinu30Boi 00OJOHKHM MOPOKHUHHU POTa LUISIXOM 301IbLICHHS (DaronuTapHoi
akTUBHOCTI momimMopdHosaepHux neikonuti (I[151J1), B7MicTy B 3mimmaniil cnuHi ii-
30LUMY, CTUMYJISIIIT IMyHOKOMIICTCHTHUX KJIITHH, @ TAKO CTHUMYJISLIT 1 301JIbIICHHS
cekpetopHoro IgA.

IlIpo cman cucmemu INOJI ma AO3 cyounu 3a KOHIICHTPAIIEI0 aKTHBHUX TIPO-
nykTiB Tio0apOiTypoBoi kucioru (TBK-AIl), aktusnicTio karanasu (Kar), BMicToM
BigHOBIeHOTO TiyTariony (BI') B cupoBarii KpoBi i TOMOTE€HATI TKAHWHHM SICEH 3a
3araJbHONPHHHATHMU MeToaamu [3]. 3 METOI0 OIIHIOBaHHS OajJaHCy OKHCHIOBAIb-
HO-BiTHOBHHMX MPOIECiB BUKOpUCTOBYBalu koedimient red/ox-6anancy (K red/ox),
SKUH PO3PaxoByBalM SIK BIIHOIICHHS 3arajbHOi KIJIBKOCTI MPOOKCHIAHTIB A0 3a-
rajbHOI KUJIBKOCTI aHTHOKCHIAHTIB [2], BUpakak y BIJIHOCHUX OJMHHIIX BMICTY
npookcunanTiB (TBK-AII) no moOyTtky Bmicty anTHokcuaantiB (Kat ta BI).
Hienoni kou’roratu (JK) BuzHavganmu crnekTpodoToMeTpudHo npHu 233 HM KJIacHd-
HuM MetonoMm Z. Placer (1968) y moaudikanii B. b. 'aBpunosa, M. U. Mumiko-
pyanoii (1983). Bmict TbK-peakrantiB BusHauanu 3a metogom l. JI. Cranpnoi,
T. I'. lapumBini (1977): KOIOPUMETPUIHUM METOIIOM, SIKHU TPYHTYETHCS Ha 3/aT-
HOCTI CyMH LIMX CIOJYK YTBOPIOBATH y KHCJIOMY CEpeloBHULIl 3a0apBieHi TpuMe-
TuHOBI KoMIuekcu 3 TBK, mo MaoTh MakcUMyM MOITIMHAHHS NPU JAOBXUHI XBHII
532 um [5].

Cran AO3 onintoBanu 3a BMictoM BI' i1 akTuBHiCTIO (hepMEHTY aHTHOKCHIAHT-
HOTO 3axucTy Kar y KpoBi i TOMOT€HATI CIM30BOi OOOJIOHKH MTOPOKHUHU pPoTa. AK-
TuBHIcTh Kar omintoBanu 3a Mmetoaom Kopositok 31 CriBaBT. — 32 3MEHILIEHHSM YMiC-
Ty TiIpOTeHy MEepOKCUIY B iHKyOaliiiHOMy cepemoBuIli. MeToq BU3HAYSHHS
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aktuBHOCTI Kar 0a3yeThcst Ha 3JaTHOCTI TiPOreHy MEPOKCHUY YTBOPIOBATH i3 CO-
JSIMH aMOHIIO CTiMKi 3a0apBiieHi EKCTPAKTH, sIKi MalOTh MAKCUMYM MOTJIIMHAHHS [IPH
nosxuHi XBUTi 410 mM [5]. Ilokasauku Bu3Havam Ha 60-y (ompa3y micis 3aKiHdeH-
HSl MOJICJIIOBaHHA MapoAoHTUTY) Ta 90-y noOy excnepumenty (Ha 30-if geHb JiKy-
BaHHs1 Pecrniioponom®).

Busznauenna emicmy BI' mpoBOnniuM 3a 31aTHICTIO HU3BKOMOJIEKYISIPHHX TiO-
JIOBHX CIIOJIyK YTBOPIOBATH IIiJl Yac B3aeMmoii 3 5,5’-auTio-0ic-2-HiTpoOeH30aTOM
3a0apBieHy CHOIYKY — TiO-2-HITpOOEH30¥HY KHUCJIOTY, BOJHHI PO3YMH SKOi Mae
XapakTepHUH MakCHMYyM TIOTIMHAHHS TPY JOBXKHMHI XBUIl 412 HM. 3a BIIHOCHY OJ1H-
HUIIO TPUKAMaI 3HAYCHHS BEJIMYHUH, SIKI BU3HAYaJIM y iHTaKTHUX TBapuH [3]. T'omo-
TeHAaTH TKaHWH OTPUMYBalM NUISXOM HEeHTpudyryBaHHs y neHtpudysi PC-6 mpu
3000 06./xB npotsirom 15 xB 3a Temmeparypu +4 °C.

O1uiHOBaHHS pe3yabTarTiB 0i0XIMIYHUX JOCIHIKEHb 3IHCHIOBAJIN 3THO 3 ic-
HYIOUUMH CTaHAapTaMHU IIJISIXOM 3iCTaBICHHS IMOKA3HHUKIB IPYIH TOPIBHAHHS 3 OCHO-
BHUMHU 1 MOYATKOBUMH TMOKAa3HUKAMHM, a TAKOXX MiX MiArpynaMy TPyNy NOPiBHSHHS
3aJIeKHO BiJ] €KCTIO3UIlIi eKCIiepuMeHTy [2, 5].

VYci Brpy4yaHHs Ta €BTaHa3il0 TBAPHH 3iHCHIOBAIH 3 JOTPUMAHHAM MPHHIIUIIIB
«EBporelcbKkol KOHBEHIIT MPO 3aXUCT XpeOETHUX TBAPUH, SKUX BHUKOPHCTOBYIOTH
JUISL eKCTIEpUMEHTATBHUX 1 iHIMUX HayKoBUX ITiiei» (Ctpacoypr, 1986 p., 31 3minamu,
BHeceHuMH B 1998 p.) ta yxBanu I1’sitoro HarmioHanbHOTO KOHIpecy 3 0i0€THKH
(Kuis, 2013). BuBoauiu 3 eKCIEPUMEHTY TBApHH MUISXOM JIEKAmmiTaIlii MiJ] JEeTKIM
IHTIAMIRHIM HapKo30M (eKcuKarop). JocimimkeHHs MpOBOAIIIN y IIEHTPAIBHIN Ha-
yKoBo-gochianii nadoparopii (UHAJI) HdaV, sika ceprudikoBana lepxaBaum dap-
makonorigdauM neHtpom (JDI]) MO3 VYkpainu (mocsimuenns Ne 008/11 Big
18.10.2011 p.).

CraTHCTUYHHI aHaIi3 JaHUX MPOBOAMIIM 13 BU3HAUYCHHSIM CEpPEelHBOTO apudme-
THYHOTO 3Ha4eHHS (X) Ta HOTO CTaTHCTHYHOI MOXHOKH (Sx) IJIs TPYII i3 HOPMAJIbHIM
PO3IIOIIJIOM O3HAK, a TaKoXK MeAiaHu (Me) 1 MiHIMaJIbHUX Ta MAaKCUMAaJIbHUX JaT JIJIs
TPy i3 HEHOPMAaJIbHUM PO3MOJijIoM O3HaK. [lyisi aHai3y BiJIMIHHOCTEH BHKOPHUCTO-
ByBanu kputepiii Hetomena — Keiicna Ta xpurtepiit Jlanaera. OmiHIOBaHHS «HYIHO-
BUX» TiMOTe3 3A1MCHIOBAIM Ha PiBHI 3HauymocTi He Oinbmie Hixk 0,05.

Pe3yabraru Ta ix odroBopenHs. Bimomo, 1o ais HopMadbHUX (Pi3i0710TIYHUX
npoleciB HeoOX1IHI HU3bKI KOHIIeHTpallii akTuBHUX (hopM kucHio (ADK): BoHu BU-
KOHYIOTh aHTHUMIKpPOOHY (DYHKIIiIO, CTUMYIIOIOTH 3pocTaHHs ¢idpobdnactiB i emiTe-
mionuTiB [9]. 30inbIIeHAS] CHHTE3y MPO3aralbHUX IUTOKIHIB, CYINHHI MOPYIICHHS
i TIMOKCIsS TKaHWH, «pecHipaTopHuii BUOYX» y HeWTpodinax Mpu3BOILTH A0 IiABH-
IIEHHS aKTUBHOCTI BUIBHOPAAMKAIHLHOTO OKMCHEHHSI B TKAaHMHAaX MapoJIOHTa 3 HaJl-
MipaEM yTBOpeHHAM ADK [8]. MimensamMu mjis iX MIKiAIuBoi Aii CTaloTh BCi KOM-
NOHEHTH KIiTHH: Qocdonimian memOpan, Oinku, HykiIeiHOBI kucioTu. [Ipore
MOKa3aHo, 110 32 YMOBU MapoJoHTUTY piBeHb ADK 3anexuTh He BiJ TSKKOCTI, a BiJ
aKTUBHOCTI 3amajbHOro mpoiecy [7].

Jani, HaBeneHi y TaOIHLi CBiT4aTh PO OUYEBUAHY aKTHBI3allil0 BiIbHOPAAUKAIIb-
HHUX MEXaHi3MiB ITONTKOKECHHS MAapOIOHTA IIYPiB 3 TPYHH KOHTPOJIBHOI MATOJIOTI1,
sIKa MPOSIBUJIACS 3POCTAHHSM YMICTY MPOAYKTIB NMEPEOKUCHEHHS JIIIIB y TKaHHUHI
siced TBapuH. [lincymkoBuM pesynbrarom anomanbHoro [1OJI Buctynae ctarucTuaHO
3HAYyIe, A0 IHTAKTHOTO KOHTpPOIto, 3poctands BMicTy K i TBK-AIl y TkanuHi
siceH (tabnuns). [Ipu GpopmMyBaHHI €KCIIEPUMEHTAIBHOTO MApOJOHTUTY iHTEeHCUDI-
karist mporecy [1OJI cynmpoBomkyBanacs npurHidveHHsIM (yHKI[IOHAIBHOI aKTHBHOC-
Ti K He()epMEHTATUBHOI, TaK i HepMEHTATHBHOI JJAHOK aHTHUOKCHIAHTHOT'O 3aXHUCTY.
Hagenene mo3Hayanoch CTaTUCTHYHO 3HAYyIIMM 3HMWXKEHHSAM BMicTy BI' Ta mpu-
THiYeHHSM akTUBHOCTI Kar y TkanuHi siceH (quB. Tabnumro). [linTBepmKkeHHsIM 3py-
HICHHS piB'HS)BaFI/I y cucrtemi ITOJI/AOC e takox suwkenns K. 1o 0,39 (K,
roc Y TPYIi IHTaKTHMX TBapuH = 1).
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Brnius «PecniOpoHy» Ha JMHAMiKy IOKA3HUKIB NePeKHCHOr0 OKHMCHEHHs JiliaiB i
AHTHOKCHIAHTHOI CUCTEMH B FOMOI€HATi TKAHMHHU SICEH IYPiB 3 eKCIIePHMEHTAIbHHM
NApPOJAOHTUTOM NOPiBHAHO 3 «Imymonom» (M + m; n = 8)

IMoxasuuku, 90-a 106a eKCIEpUMEHTY

I'pyna tBapun -

PyHa Thap TORAIL | K Miwe | BE Miw/r | RaTmsa e
I — inTakTHUI KOHTpOAL 64,90 £ 9,30 34,55 £ 3,15 5,19+0,40 5,66=+0,12 1
II — xoHTpOJIBHA 152,40 = 52,22 + 336 + 0.39% 4,47 + 0,39 +
MaToJIoTis (MapoOHTHUT) 9,28%* 3,09%* i ’ 0,13%* 0,03*
IIT — Pecmi6bpou® + 91,82 + 37,06 £ 538 4 0.49%* 5,81 + 0,90 +
MapoAOHTHT 9,18%* 3,29%*/# > > 0,15%* 0,10%**/*
IV — Imymon® + 115,06 + o 5,35 + 0,64 +
IapOJOHTHUT T7,19%/** 44,26 £ 5,85 4,38+0,27 0,14** 0,04**

*BigMIHHOCTI CTaTHCTHYHO 3HAYYII OO0 MOKa3HUKIB iHTAaKTHOTO KOHTpOito (P < 0,05).
**BiIMIHHOCT] CTaTUCTUYHO 3HAYYIII MO0 MOKA3HHUKIB KOHTposbHOI maronorii (P < 0,05).
“BiAMIHHOCTI CTATHCTUYHO 3HAYYIII 1010 MOKa3HUKIB rpynu Imymnou® (P < 0,05).

3actocyBanus Pecmibpony® npotsrom 30 1i6 crpusiio 3HHKEHHIO aKTHBHOCTI
MIPOIIECiB MEPEKUCHOTO OKUCHEHHS JIITi B, TIPO M0 CBIIYIIO 3HIDKeHHS BMicTy JIK
ta TBK-AII 1o piBHs iHTakTHUX TBapuH. [lopsj i3 UM BigOyBajoCs IiIBUIICHHS
BMicTy BI' Ta akTMBHOCTI KaTana3u y TOMOTEHATI TKaHHWH SICEH, 1[0 BKa3ye Ha Bif-
HOBJICHHSI aHTHOKCUAAHTHOIO 3axucTy. [linTBepakeHHAM HaBEACHUX NPUITYILEHb
CIIyTy€ HOpMallizallis aHTHOKCUIaHTHO-TIPOOKCHIAHTHOTO 1HIEKCY, SIKUI TOPiBHIOBAB
Maibke 1 y miit rpymi — 0,9 i OyB cTaruCTUYHO 3HAYyINEe BUIIUM 33 TaKkuh y Tpymi
Imynony® (IuB. TaOIHIIO).

3acrocyBaHHs IMynoHY” B yMOBax €KCIEPHUMEHTAIBHOTO MAPOJAOHTUTY YMHHIIO
3aXMCHUM BIUIMB HA MAPOIOHT, L0 MO3HAYMIOCS 3MEHIICHHSIM aKTUBHOCTI IIPOLECIB
[TOJI 31 cTaTUCTHYHO 3HAYYIIO PO301KHICTIO BiJl 3HAYSHb TBAPHH 3 TPYNH KOHTP-
oJpHOI matosorii. Ha i 3actocyBanHs IMynoHy® BipOTiZqHO 3MEHIIYBaBCS BMiCT
JK ta TBK-AII y romorenari siceH, mpote nmokazauk TBK-AIl He nocsraB 3HaueHBL
IHTaKTHOTO KOHTpoJto. Ilopsn i3 uuM migBUIIYBaBCs MEPBUHHUI ITyTaTiOHOBHUH
3axuct (3a BMictoM BI' y romoreHari siceH) i aktuBHIcTh (hepmeHTHOI Tanku AOC
(3a BmicTrom kartanazu). OTpuMaHa TUHAMIKA TOCTIKYBAHUX IMOKA3HHUKIB CBIMYUTH
npo BigHoBieHHs Oamancy B cuctemi [IOJI/AOC, ane y 3HauHO MEHIIOMY CTYIEHI,
HIK mig giero PecmiGpony®, mpo 110 CBiIYMTh CTATUCTHYHO 3HAYYIIE MEHIIUH IM0-
Ka3HUK aHTHOKCHJIaHTHO-ITPOOKCHIAHTHOIO 1HACKCY, SKUil nopiBHIOBaB 0,64 mpoTH
0,90 y rpymi TBapuH, KUM yBoauiau «PecniOpon» (auB. Tabnuuio).

Taxum urHOM, y TTaTOTEHEe31 MapOIOHTUTY ICTOTHY POJIb Bifirpae akTHUBAIlIS TIPO-
L[eCiB MEPEKUCHOTO OKUCHEHHS JIMiJiB 1 MOPYIIEHHS! MEXaHi3MiB aHTHOKCUAAHTHO-
ro 3aXUCTy. 3acTocyBaHHs PecniOpony®™ cnpusie HopMmaii3alil aHTHOKCUIAaHTHO-TIPO-
OKCHJIAaHTHOTO 1HJAEKCY MPH MapOJOHTHUTI 1 € MEePCIEeKTUBHUM 3ac000M s HOoro
JiKyBaHHS.

OTxe, Ha TIJACTaBl OTPUMAHUX JaHUX MOXKHA JIMTH BUCHOBKY, IO Ha BiAMIHY
BiJl penapary nopiBHsHHs IMynona®, yBeaenus Pecnibpony® npotsirom 30 1i6 cyT-
TE€BO 3HUKYE BHUPAKEHICTH 3allajbHOTO MPOLECY B LIYPiB 3 €KCHEPUMEHTAIbHUM
[APOJOHTHTOM.

BucunoBku. 1. Jloeneno, mo mo kiHnsg 90-1eHHOTO TEPMiHY CIIOCTEPEKEHHS
nepediry eKCrepuMeHTaIbHOI0 HapOJOHTUTY HOTYXHICTh IPUPOJHUX KOMIIEHCATOP-
HUX MeXaHi3MiB Halyla cTaHy JeKOMIEHCAIlll, 0 MPOSBISIOCS BUCOKUM Koedii-
€HTOM OKCHJIaTMBHOTO CTPECY Ha MiCLEBOMY DPiBHI B TOMOT€HATI TKAHUHHM SICEH KOHTP-
0JbHOI martoJyioTii Tpymu TBapwH. 2. JOCTOBIpHO BCTAaHOBIEHO MOTYXXHUI
KOpPHUTYBaJbHUI BIUIMB MpemnaparisB 3 6akrepianbHux Ji3artiB PecniOpon® ta Imymon®
3a MOKa3HHKOM KoedimieHTa red/ox-0amaHcy OKCHAATMBHOTO CTPECy Ha MOjeli
XPOHITHOTO €KCTIEPUMEHTAIBHOTO TMApOMOHTUTY. [HT10iTOPHUI BIUTHB 00YMOBIICHHI
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3ano0iraHHsAM CTPYKTYPHOI jJecTabimi3alii KIITHHHUX MeMOpaH mapojoHTa, 3yMOB-
neHoi rinepakrusamiero [1OJI Ta 3axucrom engorennux komrnonentiB AOC (Kar i
BI). 3. Tepanepruunuii epexr PecrniOpony® (6akrepiaibHui jti3aT 13 mraMiB MiKpo-
Oprani3mMiB) MOXKHa OLIHUTH SIK BUPAKCHIIMUHI 1 OLIbII MOTYKHUH MOPIBHAHO 3 IMy-
JTOHOM®™.

OTpumani pe3yabTaTHd MAI0Th 3MOTY MPOMOBKUTH JOCHIIKEHHS Mepediry exc-
MEPUMEHTaJIbHUX MAPOJOHTUTIB 3 TOUKH 30py BCTAHOBIICHHS MEXaHi3MiB PO3BUTKY,
3aXHCTY, BiJIHOBJICHHS TKaHWH 32 YMOB (papMaKoJIOTi4HOI KOpekKIiii OakTepiaabHUM
mizatom Pecmioponom®.

KonduikTty inTepeciB Hemae.
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NCCIEJOBAHUE BJIMAHUSA BAKTEPMAJIBHOI'O JIM3ATA
HA TTIOKA3ATEJIM OKCUJATHUBHOI'O CTPECCA
ITPU DKCIIEPUMEHTAJIBHOM ITAPOAOHTHUTE Y KPBIC

M. C. Esmywenko, A. IO. Kowesas,
C. U. Kpviocnas, T. U. Tionka (XapbKoB)

ITpoBenén oquH U3 3TANOB MAaTO(U3UOIOTHYECKOTO MCCIEIOBAHMS MPOOKCHIaHTHO-aHTHOK-
CHJIaHTHOTO COCTOSIHHS IO TIOKA3aTeII0 OKUCIUTEIFHOTO CTpecca CIM3UCTON POTOBOM MOJIOCTH y
KPBIC C 9KCIEPHUMEHTAIBEHBIM APOJOHTUTOM M (PapMaKOIOTHIECKON KOPPEKIIMU OaKTepHaTbHBIM
nu3atoM. BocnpousBeneHue napofgoHTUTa JOCTOBEPHO MPUBOAMIO K BBICOKOH CTENEHH Hapylie-
HUs cucTeMbl nepekucHoro okucienus aunuaos (ITOJI) u anTnokcuaanTHOW 3amuTsl (AO3),
ko3¢ unueHT red/ox-6ananca. JlokazaHo, 4To K KOHILY 90 THEBHOTO CpOKa HAOJIIOAEHHS TEUEHUS
MApOJOHTHUTA, MOIIHOCTh MPUPOIHBIX KOMIEHCATOPHBIX MEXaHU3MOB MpPUOOpETa COCTOSHUS Jie-
KOMIICHCAIIUH, YTO TPOSIBIISIIOCH BBICOKUM KO3 duirenToM red/ox-0ananca, yroeteHueM QyHK-
LIMOHAJILHOW aKTMBHOCTH KaK He()epMEHTATUBHOM, TaK U (pepMeHTaTUBHOM 3BeHbeB AO3 B romo-
reHaTe TKaHU JeCeH KOHTPoJbHOH maronoruu »xuBoTHEIX: K (IIOJI/AO3) = 0,39, y HHTAKTHBIX
#UBOTHBIX = 1. [Ipumenenue «Pecriubpon» B Teuenue 30 cyTok CIIocoOCTBOBANIO HOPMaIU3aLUH
aHTUOKCUJAHTHOU-IIPOOKCUAHTHOIO UHJIEKCA, paBHbIH B 3T0M rpynmne 0,9 1 ObLI CTaTUCTUYECKU
3HAYMMO BBICIIUM 3a Takod B rpymme Umymon® (0,64). [lomydeHHble pe3yabTaThl MO3BOJISIOT
MIPOJIOJKUTD UCCIIEOBAHUS TEUCHUS SKCIIEPUMEHTAIBHBIX ITapOJOHTUTOB C TOUYKH 3pEHHS yCTa-
HOBJICHHSI MEXaHH3MOB PA3BUTHSI, 3aLIUTHI, BOCCTAHOBICHUS TKaHEH B yCIOBUAX (hapMaKoIoru-
YEeCKON KOPPEKINHU OaKTepHaIbHBIM JH3aToM PecrnOpon®.

KiawueBble cjioBa: MapoJOHTHT; MEPEKHUCHOE OKHCICHHUE JUIU/OB; aHTHOKCHUIAHTHAS 3a-
muta; Kodddurment red/ox-6ananca; Pecriubpon®.

STUDY OF THE INFLUENCE OF BACTERIAL
LYSATE ON OXIDATIVE STRESS INDICATORS
IN EXPERIMENTAL PERIODONTIS IN RATS

M. S. Ievtushenko!, A. Yu. Koshova’,
S. I. Kryzhna!, T. I. Tyupka® (Kharkiv, Ukraine)

'Kharkiv Academy of Postgraduate Education;
*Kharkiv National Pharmaceutical University; *Kharkiv Medical University

One of the stages of the pathophysiological study of the prooxidant-antioxidant state in
terms of oxidative stress of the oral mucosa in rats with experimental periodontitis and
pharmacological correction with bacterial lysate was carried out. Reproduction of periodontitis
reliably led to a high degree of impairment of the lipid peroxidation (LPO) and antioxidant
system (AOS), the red/ox-balance coefficient. It was proved that by the end of the 90-day
period of observation of the course of periodontitis, the power of natural compensatory
mechanisms acquired a state of decompensation, which was manifested by a high red/ox-balance
ratio, inhibition of the functional activity of both non-enzymatic and enzymatic AOS links in
the homogenate of gum tissue of control animal pathology: K (LPO/AOS) = 0.39, in intact
animals = 1. The use of Respibron for 30 days contributed to the normalization of the antioxidant-
prooxidant index, equal to 0.9 in this group and was statistically significantly higher than that
in the Imudon group (0.64). The results obtained make it possible to continue studies of the
course of experimental periodontitis from the point of view of establishing the mechanisms of
development, protection, and restoration of tissues under conditions of pharmacological
correction with the bacterial lysate Respibron®.

Key words: periodontitis; lipid peroxidation (LPO); antioxidant system (AOS); red/ox-
balance ratio; Respibron®.



OPI'AHI3ALIA TA YIIPABJIITHHA ®APMALIETO

VK 615.212:657.447]:616-006.6:[342.951:615] DOI 10.31640/JVD.7-8.2020(0) Hapniitiuia 26.07.2020
C. I. 3BPOJKEK (XapkiB)

AHAJII3 JOCTYIIHOCTI OBITY JIIKAPCBKHUX 3ACOBIB
JJIsA PI3BHUX KOHTUHI'EHTIB ITAHIEHTIB
B YCTAHOBAX OXOPOHH 310POB’s

XapkiBcbka MEIMYHA aKaJeMis MiCIIIUIUIOMHOI ocBiTH <pharm law@ukr.net>

Bcemyn. B ymogax nandemii koponagipycnoi inghexyii akmyanvnicmes opeanizayii
docmynnocmi 06iey MIKapcvKux 3acobie 8 yCmaHo8ax 0XoOpoHU 300P08 st CMA€E OOHUM i3
201108HUM HANPAMKOM 3abe3neuenns npae nayieumie ¢ Ykpaini. Ceimosa npaxmuxa
nepedbauae, wo 011 3a0e3neyeHns Kpawux pe3yivmamie ma onmumizayii 6uoamxie
HauOinbwull 0b6cae A0OCLKUX i QiHancosUx pecypcie mac Oymu CKOHYeHmpo8aHo Ha
NepEUHHOMY PIBHI CUCeMU OXOPOHU 300P08 51, a HAUMEHWIUT — HA 8Y3bKOCNEYIaNi308AHOMY.
Memoro pobomu cmano nposedenns ananizy opeamizayii docmynnocmi 00izy 1iKapcbKux
3ac00i6 015 NAYicHMi6 8 YCMano8ax oXopouu 300po8’s piznux pienis. Mamepianu i
memoou. Ilpoananizoeano noxanvui popmynapu 33 ycmaHoe 0Xopouu 300p08 s
Xapkigscvkoi obnacmi 3a po3pobaenoio ynepuie agmopom cmammi Memoouxon Ha
niocmasi epynyeanns 3a AKICHUMU Ma KibKICHUMU nOKa3Hukamu. Bukopucmano 0oky-
MEHMANbHU, HOPMAMUBHO-NPABOBULL, CTNAMUCMUYHUL, MAOIUYHUL, epapiuHull ma KoH-
menmuuli Memoou ananizy. Pesynomamu ma ix o6206openna. 3a pisnsamu nHaoanms
MeOuuHol donomocu ma 0oicy AKapcbKux 3acobie YCmaHosu 0XOpOHU 300p08 s 6y10
PO3NOOINEHO HA Mpu epynu: nepuia epyna (nepeuHHUll pieeHv) — micvki nonikainiku (15
ycmanos); opyea epyna (6mopurHuil pieeHv) — noio2osi 6younku (3 ycmanosu); mpems
epyna (mpemuHnuil piens) — 8y3bKonpo@invui yemanosu (15 yemanos). 3 ’sacoseano, wo
Hausuwa oocmynuicme 0biey nikapcokux 3acobie (f,= 9) 3 HalbLILWUM HOMEHKIAMYP-
num odianazonom (152—-281) cnocmepicacmocs ¢ mpemiu epyni nHa pieni mpemunHOL
Meduunoi donomoeu. Bucnosxku. Opeanizayis docmynHocmi 00iey 1iKapcbKux 3acooie 6
YCMaHno8ax oXopoHu 300p08’si NePUHHO20 PIBHSA HUdICUe NOPIGHAHO i3 MPEMUHHUM PIGHeM
Mmeduunoi oonomoeu. Ilocmae numannsi w000 HeobXiOHOCMI NPOGedeH s NOOALbUIUX
noenubIeHUx 00CAI0AHCeHb, CHPAMOBAHUX HA YOOCKOHALEHHS HOPMAMUBHO-NPABOGOT 6a3u
01151 niOBUWEeHH OOCMYNHOCII 0012y NIKApCbKUX 3aco0ié 011 nayienmie Hacamnepeo Ha
pieni Ha0anus nepesunnoi Meouunoi 00noMozu.

Kuro4oBi cy1oBa: ycTaHOBH OXOpOHH 3JI0POB’sl, opraHizailis o0iry Jikapchkux 3aco0iB,
JOCTYIHICTb, MAI[i€EHTH, KOHTEHT-aHaJi3.

Beryn. docnimxennst BeecBiTHpoi opranizanii oxoponu 3p0pos’st (BOO3) cBin-
4aTh, M0 I 3a0e3MeUeHHs KpalluX Pe3yabTaTiB Ta ONTUMI3allii BUAATKIB HAO1Tb-
mui 00CAT NMIOACHKUX 1 (IHAHCOBUX pECypciB Mae OyTH CKOHIEHTPOBAHO Ha
MIEPBUHHOMY PiBHI CUCTEMH OXOPOHH 370pPOB’S, a HAMEHIIMH — Ha By3bKOCIHellia-
nizoBanomy. Haromicte B Ykpaini 80 % ¢(iHaHCOBUX 1 JIOACHKUX PECYpCiB CHCTEMU
OXOPOHHM 3JI0pPOB’S MpUMAJa€ Ha CTallioHApHE JiKyBaHHs, 15 % — Ha aMOynaropHO-
noJIikJiHIuHE 1 mume 5 % — Ha NepBHHHY MEIUYHY JOIOMOTY Ta NMPOQiTaKTHKY.
ITepenbavenHo, MO AJIs MiABUINCHHS MOCTYMHOCTI MEIUYHOI TOTTOMOTH HAaCEJICHHIO
HEeoOXiHO MPOBECTH peOpMYBaHHS Taly31 LUIIXOM YiTKOTO CTPYKTYPHOTO PO3MEXK-
YBaHHS MTEPBUHHOTO, BTOPUHHOTO 1 TPETHHHOTO PiBHIB MEIIUYHOI JIOTIOMOTH Ta CTBO-
PEeHHSI IICHTPIB MEPBUHHOT MEAMYHOT (MEAMKO-CaHITAPHOT) JOMOMOTH, TOCHITATBHUX
OKpYTiB, BUCOKOCIICLIaIi30BaHUX LIEHTPIB, YHIBEPCUTETCHKUX KIIHIK Ta IXHBHOTO
pecypcHoOro 3a0e3MedueHHs; MOAATBIIIOT0 PO3BUTKY IHCTHTYTY CiMEHHOI METUIIMHHU
Ha OCHOBI 3MII[HEHHS POJIi TIEPBUHHOI MEJIMUYHOT JomoMOTH. [liIBUIICHHS HOCTYII-
HOCTI MEIMYHOI JOMIOMOTH JUTsI TIAI[i€HTIB 3aJIKHUTh BiJl JOCTYITHOCTI papMakoTepa-
mii Ta 00iry Jikapchkux 3aco6iB (JI3) B ycranoBax oxoponu 3mopoB’s (YO3). OTxe,
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CHOTO/IHI 3TIHO 3 YUHHHM (PapMalleBTUYHUM 3aKOHOJIABCTBOM KOXKEH TPOMaISTHHH
VYkpainu mae npaBo Ha (apmaxorepanito B YO3 Ha 1’4TH piBHAX MEIUYHOI AOIO-
MOTHU: EKCTPEHa MEAMYHA J0IIOMOra; IEPBUHHA MEAMYHA JI0IIOMOra; BTOPUHHA (CIIe-
miajgizoBaHa) MeJMYHA JIOTIOMOra; TPeTHHHA (BHCOKOCIEIiali3oBaHa) MEIUYHA J10-
nomora; najgiaTuBHa gomomora. [Ipore noctynnicts o0iry JI3 B YO3 Oyab-sikoro
PIBHS IS Pi3HUX KOHTHUHTCHTIB MAIli€HTIB B YKpaini Mae 0a3yBaTHCS Ha ONTUMIi3a-
uii BukopuctanHs JI3 3 10BeJCHOK €(PEKTUBHICTIO HA OCHOBI JOKa30BOI MEIUIIUHU
i mokazoBoi Qapmamii [1, 4, 5, 11].

AKTyanpHICTH 00paHOT TeMH POOOTH TiJBHUIYETHCS B YMOBaX MOIIUPEHHS KO-
poHaBipycHOi XxBopoOu B Ykpaini i cBiti [12].

Meta — mpoaHai3yBaTH OpTraHi3amito JOCTYIHOCTI o0iry JI3 mis marieHTiB B
YO3 pi3aux piBHIB (Hacammepea NEPBUHHHUN Ta By3bKOCIIEIialli30BaHU ).

Marepianu i MeToau. MeTonooriuyHa OCHOBa JIOCIIDKeHHsT Oa3yBanacs Ha
TEOPETHUYHUX NPUHIUNAX (PapMaleBTUYHOIO 1 MEIUYHOIO IpaBa Ta iX CKJIAJ0BHUX:
(dapManeBTHYHE i MEAMYHE 3aKOHO/IaBCTBO, OpPTaHi3alisl Ta yrnpasiinHs (apmarieto,
cynosa (apmariisi, 1oka3oBa (apmartis, qokazoBa menunuaa [2, 9, 10, 13]. Marepi-
aoM jociipkerns Buctynand YO3 perioHanpHOro piBHS Ha MpUKIai XapKiBChKOT
obmacti (33 ycranoBu). Jns anamizy o6iry JI3 pisHMX KiIiHiIKO-(apMaKOJIOTidYHUX,
HOMEHKJIaTYypPHO-IIPAaBOBUX Ta Kiacu(iKaliliHO-NIPaBOBUX I'PYH HPOBOAMIIM JOKYMEH-
TaJIbHUK aHalli3 JoKalbHUX (opmyisapie YO3 [6, 7]. Sk MeTonu MOCHIKEHHS BH-
KOPUCTOBYBaJIM JOKYMEHTaJIbHUH, HOPMAaTUBHO-IIPABOBHM, CTATUCTUYHHM, TaOINI-
HUH, TpadigHUil Ta KOHTEHT-aHali3. MeToInKa JOCTiHKEHHS T0CTyTHOCTI 06iry JI3
B YO3 po3po0biieHa 3a 0COOMCTOI0 Y4YacTIO aBTOpa CTATTi yIepile Ta MpecTaBicHa
Ha puc. 1. KoHTenT-anani3 npoBomwimm nuisxoM rpynyBaHHs YO3 3a skicHUMH Ta
KUIbKICHUMH MOKa3HUKaMU. [1iJ1 SKICHUM MOKa3HUKOM TPYITyBaHHs pO3YMIJIH PiBHI
MeanuHoi gornoMoru Ta oO0ir JI3 mis mamieHTiB y paMKax YMHHOTO MEAMYHOIO Ta
(hapMarmeBTHIHOTO 3aKOHOMABCTBA [3, 8]. 3a piBHAMHU HaTaHHS MEIUIHOI TOITOMOTH
ta 06iry JI3 YO3 posnoginuiucs Ha TpU TPYHHU: HepHia — MiChbKi MONIKJIIHIKH
(15 ycranoB); apyra — mojioroBi OynuHKH (3 yCTaHOBM); TPETS — By3bKOIPO(DiIbHI
ycraHoBH (15 ycTaHOB).

VYO3 pi3Hux piBHIB
Poznanu 310poB’s
JlokasnbHi hopmynspu

JloCTYIHICTh METUYHOL
nporomoru Ta obiry JI3

Busnauenns piBHs
JoCTymHOCTI 0biry JI3
IUISL pi3HUX
KOHTHUHI€HTIB
nanienTis B8 YO3

Kontunrentu
Mali€HTIB
dapmaxoTeparris

Amnani3 o6iry JI3 B

YO3
/

Puc. 1. MeToayuka BUBYEHHS JOCTYIHOCTI 00Iry JIiKapchKHUX 3ac001B JJIs pI3HUX KOHTUHIEHTIB
HAacelleHHsd B yCTaHOBAaX OXOPOHHU 3JI0pPOB’s

PesyabraTrn Ta ix o6rosopenHsi. Posnoain perionansaux YO3 HaBeneHo Ha
puc. 2.

Otxe, cepen YO3, B skuX 3AiicHIOETBCS 00ir JI3, mepeBakaioTh BY3bKOMPO-
(bimbHI yCTAHOBH Ta MICHKI MOMIKIiHIKYH (0IHAKOBO 10 45,5 %).



58 ISSN 1019-5297. «Jlik. cpaBa=Bpaue0. neno». 2020, Ne 7-8  OPI'AHI3AI]IA TA YIIPABJIIHHA @APMALIEIO

Puc. 2. Po3nonin ycTaHOB OXOPOHH 3/10POB’Sl, B SIKMX 3JIIHCHIOETHCS 00Ir JIiIKapChKUX 3ac00iB
Ha perioHalbHOMY PiBHI:
— MichKi momikminikm; || — momorosi GyamHKmy; — BY3BKONIPO(iJIbHI yCTaHOBH

Ha nonmaneiioMmy erari TOCTIIPKEHHS 3a JIOIIOMOIOI0 KOHTCHT-aHalli3y OyJio Jio-
CJIIJKEHO HOMEHKJIATYypy 32 MiKHaApOIHUMH HenareHToBaHnuMu HazBamu (MHH) JI3
y mokaimpbHUX Qopmymspax YO3 kokHOI rpynu 3 BUKOpUCTaHHSIM dopmynun Crep-
JDKeca IJISIXOM BU3HAUYEHHS KPOKY KOXKHOI I'PYINH, pe3yJabTaTH YOro MPEeACTaBIICHI y
Tabm. 1.

Tabnuys 1. Pe3yJibTaTH rpyNnyBaHHs YCTAHOB OXOPOHHM 3/10POB’s
32 HOMEHKJIATYPOI0 Mi’KHAPOJAHMX HENMATEeHTOBAHUX Ha3B JIIKAPCHLKHUX 3ac00iB
y JoKajJdbHHUX (popmynasipax 3 BukopuctanaaMm ¢popmyau Crepakeca

I'pyna | YO3 Kinpkicte miarpyn | X oo X Kpoxk miarpynu
ITepma Micpki NONIKIIHIKH 5 313 26 57
Hpyra ITonorosi OyauHKH 2 141 98 22
Tpers By3bkonpo@isibHI yCTaHOBU 5 669 22 129

BiamoBigHO 10 po3paxyHKiB (Tabu. 1) yci MichbKi MOMIKIiHIKY (TIepiia rpymna) 3a
HomeHknaryporo MHH JI3 y nokanekHux opmynsipax Oylio po3mofijieHo Ha I STh
HiATPYyT, Jliana3oH SKUX MPEACTaBICHO y Tadm. 2.

Tabnuys 2. BuU3HaYeHHs Aiana3oHy HiArpyn 3a pe3yJbTaTaMu
rpynyBaHHsl MiCbKHX NOJiKJIiHIK (Tepiua rpyma)

Ne niarpynu | JianasoH miarpynu
1 26-83
2 84-141
3 142—-199
4 200-257
5 258-315

3a ganuMmu Tadu. 2, 10 mepiuoi miarpynu (aianason 26—83) yBidNIIO 5 MiChKUX
MTOJTIKITIHIK, SIKi HaBeAeHO y Tabm. 3.

Tabauys 3. llepedik MicbKHUX MOJIKIIHIK, K BigHeceHo 10 mepmoi miarpynu

Hassa YO3 | Kinbxicrs MHH
KYO3 «XapkiBcbka Michka mosikiiHika Ne 26» 26
KYO3 «XapkiBcbka Michka mosikiminika Ne 1» 50
KYO3 «XapkiBcbka Micbka mosikiiHika Ne 9y 56
KYO3 «XapkiBchka Micbka mosikiiHika Ne 18y 71
KYO3 «XapkiBcbka Micbka nonikiiHika Ne 14y 83

Ho npyroi miarpynu (gianaszon 84—141) MicbKHX MOJIKITIHIK 38 HOMEHKJIATYPOIO
MMH JI3 y nokansHux gopmynspax Oyio BifHeceHO 4 yCTaHOBH, IO MpeICTaBIe-
HO B Ta0m. 4.
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Tabauya 4. Ilepeiik MicbKHX NOJIiKJiHiK, SIKi BilHeceHo A0 aApyroi niarpynu

Hassa YO3 | Kinbkicrs MHH
KYO3 «XapkiBchka Micbka mosikiinika No 19y 92
KYO3 «XapkiBchka Micbka moikiiHika Ne 6y 112
KYO3 «XapkiBchka Micbka moikiinika Ne 3» 125
KYO3 «XapkiBcbka MichKa moikiiHika Ne 4y 130

o Tpetroi miarpynu (miamazon 142-199) 3a Homenkiaaryporo MMH JI3 y mo-
KaJbHUX (GOPMYJISipax YBIMIIO TakokK 4 MiChKi MONIKIIIHIKH, SIKI HABEICHO Y TalII. 5.

Tabnuys 5. Tepenik MicbKUX MoJIiKIIiHIK, AKi BiqHeceHo
A0 TPeThoi MiArpynu

Haszga YO3 | Kinskicts MHH
KYO3 «XapkiBcbka MichKa noutikiainika Ne 21» 149
KYO3 «XapkiBcbka MichKa MoutikiaiHika Ne 5» 151
KYO3 «XapkiBcbka MichKa noustikiainika Ne 17» 151
KYO3 «XapkiBcbka MichbKa nostikiainika Ne 20» 178

o geTBeproi miarpynu 3 miamazonom 200-257 3a Homenknaryporo MMH JI3 y
JIOKaJbHUX (hOpMyIsipax He BIJHECEHO JKOIHOT MIChKOT MOJIKIIIHIKH.

Ho m’saroi migrpynu (niama3zon 258—315) BiiHECEHO 2 MIChKi MOJIKIIHIKY 3a
HoMmeHkIaryporo MMH JI3 y nokansHuX hopmynspax (tadm. 6).

Tabauys 6. Hepeiik MicbKHX MOJIKJIIHIK, SKi BifHeceHo a0 m’ATO0l miarpymu
9

Haszga YO3 | Kinbkicrs MHH
KYO3 «XapkiBcbka Micbka mosikiinika No 10y 286
KYO3 «XapkiBchbka Micbka mosikiiHika Ne 8y 313

Jamni 3a nanumu Tabn. 1 Oyno mpoBeAeHO TPyMyBaHHS MOJIOTOBUX OYyJMHKIB 3a
HomeHknatypoto MHH JI3 y nokaneaux Qopmynspax. Tak, momorosi OynnHKH 3a
HoMmeHnkiaryporo MHH JI3 y nokanbHux Gopmynspax Oyia0 po3mojaiieHo Ha 2 mif-
rpynu (tadm. 7).

Tabnuysa 7. Bu3HaueHHs Aiana3oHy HNiArpyn 3a pesyjbTaTaMu
rpynyBaHHS NOJOIOBUX OyAHHKIB

Ne niarpynu | Jiana3zoH niarpynu
1 98-120
2 121-143

3a ganuMu Tabn. 7, mo mepmoi miarpymnu (miamazon 98—120) ysiimuio 2 moio-
roOBHX OYJIUHKH, SKi HaBEJCHO y Tali. §.

Tabnuys 8. TlepeJik nooroBux OyAuHKiB, siki BiiHeceHO 10 mepumoi nigrpynu

Haspa YO3 | Kinpkicte MHH
KVYO3 «XapkiBcbkuil MicbKHI 1ooroBuit OynuHOk Ne 3y 109
KYO3 «XapkiBchkuil MichbKuil nosoropuil 6ynuHox Ne 6» 98

o npyroi miarpynu (miama3on 121-143) momoroBux OyaWHKIB BiIHECECHO JIUIIE
1 ycranoBy — KYO3 «XapkiBcbkuid MicbKHii monioroBuii OynuHok Ne 1» 3 141 MMH
JI3 y mokanpHOMY (hOPMYIIAPI.

AHAJOTTYHUM YUHOM OyIIO 3rpyHOBaHO BY3bKONPO(MUIBHI yCTaHOBH M. XapKoBa
Ta XapkiBcbkoi oOnacti. Ha mincTasi ganux tadia. 3 By3bkonpodiiabHi ycTaHOBH OyIl0
PO3IONISIEHO HA IT'ATh MiATPYT, /ialla30HA SKUX MPEACTABICHO Y Tadum. 9.
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Cnin Big3HauuTH, M0 JoKanbHI hopmyisipu JI3 aesikux By3bkonpodineaux YO3
pO3IIsLIAIKCs PEriOHABHOI0 (hapMaKOTEPareBTUYHOI0 KOMICi€l0 ITOBTOPHO Mmicis ix
noormparmoBaHas 1 30uremenHs kinskocti MHH JI3, 30kpema KYO3 «Oo6macuwmit
NICUXOHEBpoJoriyHmii nucnancepy» (Oymno — 43 MHH, crano — 73 MHH) ta KYO3
«O0nacHuil KMiHIYHUH IWKipHO-BeHepostoriunni nucnancep Ne 1» (Oyno — 21 MHH,
crano — 281 MHH).

Tabnuys 9. Bu3HaYeHHs Aiana30Hy HMiArpyn 3a pe3yJbTaTaMu IPyNyBaHHS
BY3bKONPO(PiJILHUX YCTAHOB

Ne niarpynu | Jiana3oH niarpynu
1 22-151
2 152-281
3 282411
4 412-541
5 542-671

3a pesynabraramu rpynyBaHHs (Ta0na. 9) By3pkonpodinbHux YO3 no mepiioi
nigrpynu (aianazon 22—151) 3a nomenknaryporo MHH JI3 y nokansnux ¢opmyss-
pax yBidnuio 4 ycrtanosu (Tabm. 10).

Tabnuys 10. Tlepenik By3bKonpo@iibHNUX YCTAHOB, sIKi BilHeCeHO
0 mepuioi miArpynu

Hassa YO3 | Kinpkicte MHH
KYO3 «XapkiBchbkHii MiChbKHI IIKIPHO-BEHEPOJIOTIYHUN aucmancep Ne 2y 22
KYO3 «ObnacHuii kaiHiYHUNA TPOTUTYOCpKYIb03HUM qucnancep Ne 7» 70
KYO3 «O6nacHuii ICUXOHEBPOJIOTIYHHI JUCTTAHCEP» 73
KYO3 «ObnacHa kiiHiYHA HAPKOJIOTIUHA JIIKAPHS 113

Ho npyroi miarpynu (aianazon 152-281) By3pKonpodinbHAX YCTAaHOB 32 HOMEH-
kinaryporo MMH JI3 y nokanpHuX Gopmynspax Oyio BigHeceHO 9 ycTaHOB, IO
npejcTaBieHo B Tadn. 11.

Tabnuys 11. Tlepedik By3bKonpo@ibHUX YCTAHOB, AKi BilHECEeHO
110 Apyroi miarpynu

Hassa YO3 | Kinbkicrs MHH
KYO3 «XapkiBcbkuii 001acHUIN KIIIHIYHUI OHKOJNOTTYHUN LIEHTP» 172
KYO3 «Ob6nacHa ncuxiarpuuHa jikapHs No 2y 186
KYO3 «Ob6nacHuii nieHTp npodinaktuku i 6oporsou 31 CHIJom» 195
KYO3 «Ob6nacHa ncuxiarpuuHa jikapHs Ne 1» 206
KYO3 «Ob6nacuuii npotuty0epKynbo3uuii qucnancep Ne 3», 3MiiB 222
KYO3 «Ob6nacuuii npotutyOepKynbo3uuii qucnancep Ne 5», Ky’ ssHebk 259
KYO3 «Ob6nacHuii mpotutyOepKyab03Hui auctancep Ne 1» 270
KYO3 «XapkiBchka oOnacHa KiliHIYHA rcuxiarpuyHa JikapHs Ne 3y 280
KYO3 «ObnacHuii KIIHIYHHN IIKipHO-BEHEPOJIOTiYHIHA aucmancep Ne 1y 281

o tpetboi miarpynu (mianazon 282—411) BijgHeceHo nuiie 1 By3pKonpodiibHy
ycranoBy — KYO3 «O6nacuuii npoTuTyOepKyinbo3uuid gucnancep Ne 4» (M. [31o0m)
3 KinmpkicTio y 367 MMH JI3 y nokansaOMy dopmymspi. Jlo geTBeproi miarpymnu 3
nianazoHoMm 412—541 3a Homenkinaryporo MMH JI3 y nokaibHuX (opMmynspax He
YBIHILIOB *o0/Ha By3bKonpodiabua ycranosa. Jlo m’siroi miarpynu (aianazon 542—671)
BimHEceHo numie 1 By3pkonpodinpHy ycraHoBy — I YO3 «Ob6nacHa TyOepKyIh03HA
nikapast Ne 3», kinekicte MMH JI3 y nokansaOMYy (hopMmynsapi sikoro ctaHoBuia 669.
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BucunoBku. [IpoananizoBaHo oprasizaiito JAocTymHOCTI 00iry JI3 mis pizHuX
KOHTHUHTEHTIB nanieHTiB B YO3 Ha perioHaJbHOMY piBHI HUISIXOM KOHTEHT-aHAJIi3y.
Joseneno, mo opranizamis 06iry JI3 B YO3 3miiicHIOETbCS Ha 3 piBHSAX: IEPBUHHHUI
(mepBMHHA MEJMYHA JIOTIOMOTa) — MiChKi MOJIIKJIIHIKK; BTOPUHHUH (crerianizoBana
MEJMYHA JO0IOMOTa) — IMOJIOTOBI OyAMHKHW; TPETUHHUN (BUCOKOCIICIiali30BaHa Me-
JUYHA JIONOMOTa) — BY3BKOTIPO(1TBHI YCTaHOBH, cepell SIKNX HalOUIbIIy MHUTOMY
Bary CTaHOBMJIM MIiChKi MOJIKJIiHIKH Ta BY3bKONPO(DiNbHI yCTaHOBH (OAHAKOBO IO
45,5 %). 3a pe3ynpTaTraMy KOHTEHT-aHaNi3y JIOKanbHUX (hopmyssipis JI3 perionans-
nux YO3 3’4C0BaHoO, 10 HaWBHIIA JOCTYNHICTH 06iry JI3 (f|= 9) 3 HOMeHKnaTypn
MHH JI3 3 naii6insmmmM aianazonom (152-281) crnocrepiraerbest B TpeTiid rpyiii
Y03, 10 AKoi yBIMIIINA By3bKONIPOQIIbHI YCTAHOBH. A 1€ CBIIUNTH, IO BY3bKOIIPO-
¢biapHI yCcTaHOBU BUKOPUCTOBYIOTH Oinbinnii acoptuMeHT JI3 3a MHH, Hix michki
MOJIiKIiHIKK (TIepia rpyna) i mosorosi Oyauuku (apyra rpymna). OTxe, J0CTyIHICTb
00iry JI3 B YO3 nmepBUHHOTO piBHSA HHXYE, HDK JTOCTYMHICTH 00iry JI3 y By3bKO-
npodineaux YO3. Pe3ynbrati anamily cBig4aTh Ha KOPUCTH MPOBEACHHS MOAAIBIINX
NOrTHOJICHUX JOCHIKeHb, CIIPSIMOBAaHUX HA yJIOCKOHAJIEHHS HOPMAaTHBHO-IIPABOBOI
0a3u, NUIIXOM PO3POOKH 3aKOHOIABYKMX 1HIIIATHB, 1110 BiMOBIgaIK O CBITOBIM Ipak-
THUIII MO0 3AiHCHEHHS (hapMaKoTepartii s MiABUIICHHS JO0CTyTHOCTI 00iry JI3 mis
BCiX KOHTHHTEHTIB IMAIli€HTIB HacaMmIlepell Ha PiBHI HaJaHHS MEPBUHHOI MEIUIHOT
JIOTIOMOTH.

Asmop 8ucnogne 80auHicnb Kageopi MeOuuHo20 ma GapmayesmuiHo2o npasda,
3aeanvnoi i kainiunoi gpapmayii Xapriecokoi meouunoi axademii nicasouniomuor
0ce8imu 3a CnpusiHHs ma 0ONOMoz2y y NPO8e0eHHI O0CHIONCEHHS.
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AHAJIN3 JOCTYIIHOCTH OBOPOTA JIEKAPCTBEHHBIX CPEACTB IJIA PA3JINY-
HbIX KOHTHUHTEHTOB INAIIMEHTOB B YUYPEXJIEHUAX 3[JPABOOXPAHEHN A

C. U. 36poosscex (XapbKoB)

BBenenne. B ycinoBusx maHaeMun KOPOHaBUPYCHOW MH(MEKIUH aKTyaJbHOCTh OPTaHU3aNN
JOCTYITHOCTH oOpamieHus JekapcTBeHHBIX cpeacT (JIC) B yupeskACHUAX 3APaBOOXPAHEHUS CTa-
HOBUTCSI OZIHUM M3 IVIaBHBIX HaNpaBlICHUN oOecleueHus mpas MAlUEeHTOB B YKpauHe. Muposas
[IpaKTUKa [IPEeJyCMaTPUBAET, YTO AJS OOECIEUEHUs TYUIIUX Pe3yJIbTaToB M ONTHUMHU3ALUHU pac-
X0Z0B Hanbonbmuit 006EM 4eTOBEYECKHX U (DUHAHCOBBIX PECYPCOB TOJDKCH OBITH CKOHIICHTPH-
pPOBaH Ha MEPBUYHOM YPOBHE CHCTEMBI 3/paBOOXPAHEHMs, & HAUMEHBIINHA — Ha y3KOCIELHaIH-
3upoBaHHOM. LlesibI0 padoThI CcTaNo MPOBEICHNE aHAIN3a OPTraHU3AIMN JOCTYITHOCTH O0OpaeHus
JIC nns mauueHToB B yUPEKICHUSIX 3APaBOOXpaHEHHs pa3HbIX ypoBHEH. MaTepHaJibl 1 MeTOAbI.
IIpoananu3upoBaHbl JIOKaNbHbIE GOPMYISAPL! 33 yupeskIeHUN 31paBOOXpaHeHUs] XapbKOBCKOM
00J1aCTH 110 BIEPBbIE pa3pabOTaHHOM aBTOPOM CTaThU METOJUKE Ha OCHOBAaHMU IPYNIUPOBKU IO
KaueCTBEHHBIM M KOJIMYECTBEHHBIM IOKa3aTessIM. crioabp30BaHbl JOKYMEHTAIbHbIH, HOPMaTUBHO-
MIPaBOBOM, CTATHCTUUECKUH, TAOMMYHBIHN, rpadMuecKUil M KOHTEHTHBIH METO/IbI aHanu3a. Pe3yiib-
TaTbl U UX o0cyxkaeHue. [1o ypoBHSM OKazaHWs MEAMIIMHCKOW momornu u obpamienus JIC yu-
PeXICHUS 3APAaBOOXPAHEHUs ObUIM pa3/eleHbl Ha TP TPYINBL: NepBas (MEPBHUYHBIA ypOBEHB)
— FOPOJCKHUE HNONUKIMHUKHY (15 yupexaeHuii), Bropas (BTOPUUHBIH YPOBEHb) — POAMIBHBIE IOMa
(3 yupexneHus), TpeTbs (TPETUUHBIH yPOBEHb) — y3KoIpoduibHble 3aBefeHus (15 yupexaeHuit).
VCTaHOBJIEHO, YTO caMas BBICOKas JOCTYNHOCTh OOpalleHHs JIEeKapCTBEHHBIX CpelcTs (f; = 9) ¢
HauOOJIBIIMM HOMEHKIIATYPHBIM Tuana3oHoM (152-281) HaOnromgaercs B TpEThel IpyIine Ha ypOB-
HE TPETUYHOW MEJMIMHCKOW momMoIiu. BeiBoabl. Opranuszaius goctynHocTd obpamienus JIC B
YUPEKICHUAX 3APAaBOOXPAHEHHs] IEPBUYHOTO YPOBHS HUIKE 10 CPABHEHUIO C TPETHUHBIM YPOBHEM
MEIUIMHCKON noMouy. Bo3Huk Bonpoc 0 HEOOXOAMMOCTH NMPOBEACHUS JaJbHEHINX yrryOnén-
HBIX UCCIIEJI0BaHUM, HAIPAaBICHHBIX HA COBEPLICHCTBOBAHME HOPMATUBHO-NIPaBOBOM 0a3bl [is
HOBBIIIEHHs JocTynHOCTH oOpamenus JIC i manueHToB, IPeXIe BCErO0 Ha YPOBHE OKa3aHUS
MEPBUYHON MEIULIMHCKON MTOMOIIH.

KuiroueBrble ci10Ba: yupexJIeHHs 31paBOOXPAHEHHS, OpraHu3alys 00palleHUs JIeKapCTBEHHbBIX
CPEICTB, TOCTYMHOCTb, MAI[MCHTHI, KOHTCHT-aHAIIU3.
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ANALYSIS OF THE AVAILABILITY OF DRUG
CIRCULATION FOR VARIOUS PATIENT GROUPS
IN HEALTHCARE INSTITUTIONS

S. 1. Zbrozhek (Kharkiv)
Kharkiv Medical Academy of Postgraduate Education

Introduction. In the context of a pandemic of coronavirus infection, the relevance of
organizing the availability of circulation of medicines in health care institutions is becoming one
of the main areas of ensuring the rights of patients in Ukraine. World practice stipulates that in
order to ensure the best results and optimize costs, the largest volume of human and financial
resources should be concentrated at the primary level of the health care system, and the least at
the highly specialized level. The aim of the work was to analyze the organization of the availability
of circulation of medicines for patients in healthcare institutions of different levels. Materials
and methods. Local forms of 33 health care institutions of the Kharkiv region were analyzed
according to the methodology first developed by the author of the article on the basis of grouping
by qualitative and quantitative indicators. Used documentary, regulatory, statistical, tabular,
graphical and content analysis methods. Results and discussion. According to the levels of
medical care and drug circulation, healthcare institutions were divided into three groups: the first
group (primary level) — city polyclinics (15 institutions), the second group (secondary level) —
maternity hospitals (3 institutions), the third group (tertiary level) — narrow-profile establishments
(15 establishments). Found that the highest availability of medicines circulation (f; = 9) with the
largest nomenclature range (152-281) is observed in the third group at the level of tertiary care.
Conclusions. The organization of the availability of circulation of medicines in primary health
care institutions is lower in comparison with the tertiary level of medical care. The question arises
about the need for further in-depth research aimed at improving the regulatory framework to
increase the availability of medicines circulation for patients, primarily at the level of primary
health care.

Key words: healthcare institutions, organization of drug circulation, availability, patients,
content analysis.



DAPMAKOTEPAIITA

VIK 616-002.744:616.523-036.12]-078.73 DOI 10.31640/JVD.7-8.2020(8) Haniitnuia 20.10.2020
1. G. HAYDUCHOK (Lviv, Ukraine)

INNOVATIVE APPROACHES TO PHARMACOTHERAPY
OF SYSTEMIC AUTOIMMUNE DISEASES
IN THE CONDITIONS OF THE COVID-19 PANDEMIC
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Introduction. In the current context of the spread of the coronavirus pandemic, the role
of pharmacotherapy in the maintenance of immunopathological syndromes among pa-
tients with systemic diseases and patients with dual health disorders is growing. The
need to adjust the pharmacotherapy regimens of systemic autoimmune diseases arises
when addressing issues of quality, economic and physical availability of drugs in ac-
cordance with wholesale and retail prices. In continuation of the research, the aim of
the work was to study and implement innovative approaches in the pharmacotherapy of
systemic autoimmune diseases by content analysis on the example of antiviral drugs for
international nonproprietary name (INN) Acyclovir. Materials and methods. The infor-
mation base of the study consisted of scientific works of foreign and domestic scientists
on the topic of the article. The review of scientific sources of literature was carried out
taking into account the recommendations of the Cochrane Society for PICO. The names
of drugs were systematized by INN, trade names, the number of drugs, dosage forms.
For the content analysis, the method of drug selection developed by the Department of
Medical and Pharmaceutical Law, General and Clinical Pharmacy of the Kharkiv Med-
ical Academy of Postgraduate Education was used, which included seven criteria. Dis-
cussion. At the first stage of the study, a marketing analysis of the range of drugs for
INN Acyclovir was performed. Medicines were selected, which according to the State
Register of Medicines of Ukraine as of November 2020 were registered and allowed for
circulation in health care facilities. After summarizing the processed data, a marketing
list of drugs was compiled under the ATC code JO5SABOI in accordance with the INN
Acyclovir, which has 36 names of drugs. During the study, a discrete variation series
of drug distribution was compiled, which indicates that the studied quantitative indica-
tor of drug manufacturers fluctuates within the first group with the highest frequency
(f; = 8). A graphic discrete variation in the form of a distribution polygon was created.
Conclusions. Innovative approaches to the pharmacotherapy of systemic autoimmune
diseases are the use of content analysis as an additional method in the study of phar-
macotherapy of drugs. The study is based on the formalized method of qualitative and
quantitative analysis of documents, which allows you to get a detailed picture of the
selected clinical and pharmacological group of drugs — drugs by INN Aciclovir PBX
code JOSABOI. The analysis allows obtaining a complete description of the range and
manufacturers of drugs approved for use.

Key words: evidence-based medicine; forensic pharmacy; pharmacotherapy; systemic
autoimmune diseases; drugs, content analysis.

Introduction. In the current context of the spread of the coronavirus pandemic,
the role of pharmacotherapy in the maintenance of immunopathological syndromes
among patients with systemic diseases and patients with dual health disorders is
growing. Despite numerous publications on COVID-19, currently conceptual think-
ing of the problem is only in its infancy. Pharmacotherapy of patients with system-
ic connective tissue diseases during the COVID-19 pandemic is one of the pressing
issues. Further analysis of COVID-19 in patients with systemic autoimmune diseas-
es is important [3, 4, 10, 23].

Among the systemic autoimmune diseases are systemic lupus erythematosus,
systemic vasculitis, psoriasis, rheumatoid arthritis. Understanding immunopatholog-
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ical syndromes among patients is important for making a correct diagnosis and
ensuring proper pharmacotherapy. The introduction of innovative approaches in
pharmacotherapy regimens when prescribing drugs of different clinical-pharmaco-
logical, classification-legal, nomenclature-legal groups is timely in the conditions
of the COVID-19 pandemic. Thus, during the pharmacotherapy of systemic auto-
immune diseases, the use of innovative research methods influences the justification
of the choice and replacement of drugs to avoid reducing their effectiveness, pre-
venting side effects, taking into account contraindications [2, 5, 7, 18, 27, 28].

Separately, the need to adjust the pharmacotherapy regimens of systemic auto-
immune diseases arises when addressing issues of quality, economic and physical
availability of drugs in accordance with wholesale and retail prices. It is known that
drugs for privileged categories of patients with systemic autoimmune diseases are
purchased at the expense of the budget and are subject to release on a free basis or
50 % discount from their price. Today it is important to use modern, effective and
safe drugs for pharmacotherapy of systemic autoimmune diseases, which are select-
ed on the principles of evidence-based medicine, forensic pharmacy, evidence-based
pharmacy, medical and pharmaceutical law [16, 17, 21, 22].

Therefore, the introduction of innovative approaches in the pharmacotherapy of
systemic autoimmune diseases is a necessary and socially oriented scientific task.
The social focus of pharmacotherapy of systemic autoimmune diseases should be
focused directly on patients. At the same time, a fair balance between the supply
and demand of drugs must be implemented. Demand for drugs is formed by patients
with systemic autoimmune diseases. The proposal is formed by domestic and foreign
drug manufacturers. A fair balance cannot be achieved if patients do not receive the
pharmacotherapy prescribed by the doctor on time and on time [12, 25].

Earlier, the experience of Finland and Poland in the organization of the health
care system for pharmacotherapy of privileged categories of citizens was described
[13, 26]. The use of pharmacoeconomic approaches in pharmacotherapy of system-
ic vasculitis combined with cryoglobulinemic syndrome using antiviral drugs was
justified in the study [14].

In continuation of research, the aim of the work was to study and implement
innovative approaches in pharmacotherapy of systemic autoimmune diseases through
content analysis on the example of antiviral drugs at international nonproprietary
name (INN) Acyclovir in healthcare facilities (hospitals, clinics, pharmacies).

Materials and methods. The information base of the study consisted of scien-
tific works of foreign and domestic scientists on the topic of the article. The review
of scientific sources of literature was carried out taking into account the recommen-
dations of the Cochrane Society for PICO: P (population) — the population suffering
from systemic autoimmune diseases; I (intervention) — pharmacotherapy, effective,
safe, affordable drugs; C (comparator) — research technology; O (outcomes) — re-
search results [9, 11, 15, 20, 24].

The names of drugs were systematized by INN, trade names, the number of
drugs, dosage forms. The analysis on the basis of production was performed with
the determination of the share of domestic and foreign drugs, by individual countries,
manufacturing companies. Drugs clinical and pharmacological groups for pharma-
cotherapy of systemic autoimmune diseases with diagnostic code of the ATC — Clas-
sification (ATC) ATC code JOSABO1 was selected. The objects of the study were
36 drugs by the INN Aciclovir ATC-code JOSABO1, which are registered in the State
Register of drugs of Ukraine as of November 2020 [1, 14].

To conduct the content analysis, the method of drug selection developed by the
Department of Medical and Pharmaceutical Law, General and Clinical Pharmacy of
the Kharkiv Medical Academy of Postgraduate Education (Head of the Department —
Prof. Viktoriya Shapovalova) was used, which included seven criteria (Fig. 1).
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Fig. 1. Criteria for selection of drugs with international nonproprietary name Acyclovir for
research [6, 8]

Content analysis was performed by grouping drugs by indicator relative to the
drug manufacturer. The grouping indicator was understood as the country of the
producer of drugs with INN Acyclovir, the products of which are registered in
Ukraine. Content analysis of drugs was performed by manufacturers by grouping
them using the Sturgess formula and subsequent construction of discrete series of
variations and the distribution polygon. The Sturgess formula used to calculate the
number of groups of drugs is as follows:

n=1+3.322IgN,

where n — is the number of variations; N — is the number of drugs.
The boundaries of the step of certain groups of drugs were determined by the
formula:
P X max— X min
n )
where i — is the magnitude of the step of the group; X — the maximum number
of manufacturers; X . — the minimum value of the number of manufacturers.

As additional research methods, normative-legal, documentary, clinical-pharma-
cological, marketing, tabular, forensic-pharmaceutical and graphic were used. Mic-
rosoft Excel 2010 was used to process the results and determine the consistency
between the studied parameters (descriptive characteristics: minimum and maximum
value, average value).

The research of the article is a fragment of research works of Lviv Medical
Institute on the topic “Improvement of the drug circulation system during phar-
macotherapy on the basis of evidence-based pharmacy and forensic pharmacy,
organization, technology, biopharmacy and pharmaceutical law” (state registration
number 0120U105348, terms 2021-2026), Kharkiv Medical Academy of Postgrad-
uate Education on “Improving the organizational and legal procedure for provid-
ing patients with drugs from the standpoint of forensic pharmacy, organization
and management of pharmacy” (state registration number 0116U003137, terms
2016-2020) and “Pharmaceutical and medical law: integrated approaches to the
system of drug circulation from the standpoint of forensic pharmacy and organi-
zation of pharmaceutical business” (state registration number D/21U000031, terms
2021-2026) [15, 16, 19].
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Research results and discussion. Americans are rightly considered inventors
and leaders of content analysis, but in fact content analysis was first used in 1640
in Sweden. In general, it can be noted that nowadays no documentary research can
be carried out without the use of the method of content analysis. This method con-
tinues its development and combines the best features of qualitative and quantitative
methods with the advantages of formalized, quantified analysis. Based on the content
analysis, our task was to list the qualitative and quantitative indicators of textual
information on the use of drugs in pharmacotherapy regimens, as well as to quan-
tify the data obtained. According to the clinical and pharmacological group for
pharmacotherapy of systemic autoimmune diseases were selected drugs that have
the diagnostic code ATC — Classification (ATC): JO5 Antiviral agents for systemic
use; JOSA Direct acting antivirals; JOSABO1 antiviral agents for systemic use ac-
cording to INN Acyclovir [1].

At the first stage of the study, a marketing analysis of the range of drugs by
INN Acyclovir was performed. During the marketing analysis of the range of drugs
on the national market, an information array of marketing information about drugs
was initially formed using the content analysis of official reference publications.
Medicines were selected, which according to the State Register of Medicines of
Ukraine as of October 2020 were registered and allowed for circulation in healthcare
institutions. After summarizing the processed data, a marketing list of drugs of the
ATC-code JOSABOI according to the INN Acyclovir was compiled, which includes
36 names of drugs (Table 1).

Table 1. Marketing analysis of drugs of the ATC-code JOSABO1 according
to International nonproprietary name Acyclovir for pharmacotherapy
of patients with systemic autoimmune diseases

Trade name / Manufacturer Dosage form, strength, amount

per unit
Zoviraks / Glaxo Wellcome SA, Great Britain Cream 5 %
Aciclovir / Belupo, Croatia Cream 5 %
Agerp / Sperko Ukraine, Ukraine Cream 5 %
Atsik / Salutas Pharma GmbH, Germany Cream 5 %
Zoviraks duo / Glaxo Wellcome SA, Great Britain Cream 5 %
Lipster / JSC “Farmak”, Ukraine Cream 5 %

Aciclovir / Pharmaceutical Factory LTD, Ukraine Ungventum 2,5 %

Herpevir / PJISC “Kyivmedpreparat”, Ukraine
Medovir / Medokemi LTD, Cyprus
Medovir / Medokemi LTD, Cyprus

Aciclovir-Darnitsa, PJSC “Pharmaceutical firm” Darnitsa “,
Ukraine

Aciclovir 200 Stada, Herds Arnzeimittel AG, Germany
Atsik / Salutas Pharma GmbH, Germany
Aciclovir-Astrafarm, LLC “Astrafarm”, Ukraine
Zoviraks / Glaxo Wellcome SA, Spain

Viroleks / KRKA, Novo mesto, Slovenia

Aciclovir / Lekhim-Kharkiv Private Joint-Stock Company,
Ukraine

Aciclovir 200 Stada / Herds Arnzeimittel AG, Germany

Atsik / Salutas Pharma GmbH, Germany

Aciclovir 200 Stada / Stada Herds Arnzeimittel AG, Germany
Aciclovir-Farmak / JSC “Farmak”, Ukraine

Herpevir / PJISC “Kyivmedpreparat”, Ukraine

Herpevir / PJISC “Kyivmedpreparat”, Ukraine

Tablets 200 mg
Tablets 400 mg
Tablets 800 mg
Tablets 200 mg

Tablets 200 mg
Tablets 200 mg
Tablets 200 mg
Tablets 200 mg
Tablets 200 mg
Tablets 200 mg

Tablets 400 mg
Tablets 400 mg
Tablets 800 mg
Tablets 200 mg
Tablets 200 mg
Tablets 200 mg
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End of table 1

Dosage form, strength, amount

Trade name / Manufacturer

per unit
Lipster / JSC “Farmak”, Ukraine Tablets 400 mg
Lipster / JSC “Farmak”, Ukraine Tablets 200 mg
Lipster / JSC “Farmak”, Ukraine Tablets 800 mg
Geviran / Pharmaceutical plant “Polpharma” SA, Poland Tablets 200 mg
Geviran / Pharmaceutical plant “ Polpharma “ SA, Poland Tablets 400 mg
Geviran / Pharmaceutical plant “ Polpharma “ SA, Poland Tablets 800 mg
Aciclovir —Belmed / Belmedpreparaty, Republic of Belarus Powder for infusion 250 mg
Aciclovir - Belmed / Belmedpreparaty, Republic of Belarus Powder for infusion 500 mg
Zoviraks / Glaxo Wellcome SA, Italy Powder for infusion 250 mg
Viroleks / KRKA, dd, Novo mesto, Slovenia Powder for infusion 250 mg
Herpevir / PJISC “Kyivmedpreparat”, Ukraine Powder for infusion 250 mg
Medovir / Medocemi LTD, Cyprus Powder for infusion 250 mg
Medovir / Medocemi LTD, Cyprus Powder for infusion 500 mg

To conduct the next stage of content analysis to study the balance of supply and
demand, the studied drugs were distributed by manufacturers and the number of
drugs in circulation on the pharmaceutical market of Ukraine (Table 2).

Table 2. Primary data for content analysis from the list of drug manufacturers accord-
ing to International nonproprietary name Acyclovir ATC-code JOSABO1
for pharmacotherapy of patients with systemic autoimmune diseases

Manufacturer | Quantity of drugs

Belupo, Croatia

Glaxo Wellcome SA, Spain

Glaxo Wellcome SA, Italy

PJSC “Pharmaceutical firm” Darnitsa “, Ukraine
Lekhim-Kharkiv Private Joint-Stock Company, Ukraine
Sperko Ukraine, Ukraine

LLC “Astrafarm”, Ukraine

Pharmaceutical Factory LTD, Ukraine

Glaxo Wellcome SA, Great Britain

KRKA, Novo mesto, Slovenia

Belmedpreparaty, Republic of Belarus

Salutas Pharma GmbH, Germany

Stada Herds Arnzeimittel AG, Germany
Pharmaceutical plant “ Polpharma “ SA, Poland
Medokemi LTD, Cyprus

PJSC “Kyivmedpreparat”, Ukraine

JSC “Farmak”, Ukraine

Total

N A B W W WM NN PR /= = ===

W
(@)}

There are drugs from 17 manufacturers (Table 2) in circulation. The number of
names of drugs from these manufacturers is from one to five items. When calculat-
ing the number of drugs produced by different pharmaceutical manufacturers, the
number of groups (five groups) and the step of the group (0.8—1) were determined
(Table 3).

According to the calculations, the studied drugs with acyclovir were divided
into 5 groups by 17 manufacturers (Tables 4-8).

Manufacturers and the number of names of drugs with acyclovir, included in
the first group are given in Table 4.
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Table 3. Determination of the limit of the group step in the generalization of data
by drug manufacturers according to International nonproprietary name Acyclovir
ATC-code JOSABO1 for pharmacotherapy of patients
with systemic autoimmune diseases

Group No. | The initial value of the step | The final value of the step
1 group 1 1
2 oroup 2 2
31 group 3 3
4t oroup 4 4
5™ group 5 5

Table 4. Manufacturers and number of names of the first group of drugs according
to International nonproprietary name Acyclovir ATC-code JOSABO1
for pharmacotherapy of patients with systemic autoimmune diseases

Manufacturer | Number of items

Belupo, Croatia

Glaxo Wellcome SA, Spain

Glaxo Wellcome SA, Italy

PJSC “Pharmaceutical firm” Darnitsa “, Ukraine
Lekhim-Kharkiv Private Joint-Stock Company, Ukraine
Sperko Ukraine, Ukraine

LLC “Astrafarm”, Ukraine

Pharmaceutical Factory LTD, Ukraine

Total

OO0 = = = e e e

Based on the data obtained in Tables 4-8, we can analyze the pharmaceutical
market for drug manufacturers whose products are in demand in the pharmacother-
apy of systemic autoimmune diseases. The first group included five domestic man-
ufacturers and three foreign manufacturers, each of which provides pharmacother-
apy with only one drug. In the range of the second group there are three foreign
manufacturers of Acyclovir, which have approximately equal shares (about 33%) to
provide pharmacotherapy (Table 5).

Table 5. Manufacturer and number of names of the second group
of drugs according to INN Acyclovir ATC-code JOSABO1 for pharmacotherapy
of patients with systemic autoimmune diseases

Manufacturer | Number of items
Glaxo Wellcome SA, Great Britain
KRKA, Novo mesto, Slovenia
Belmedpreparaty, Republic of Belarus
Total

[N NS NS I ]

Manufacturers and the number of names of drugs with acyclovir, included in
the third group are presented in table. 6.

Table 6. Manufacturers and number of names of the third group
of drugs according to INN Acyclovir ATC-code JOSABO1 for pharmacotherapy
of patients with systemic autoimmune diseases

Manufacturer | Number of items
Salutas Pharma GmbH, Germany
Stada Herds Arnzeimittel AG, Germany
Pharmaceutical plant “ Polpharma “ SA, Poland
Total

O W W W
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The offer in the third group is shared by three foreign producers (66 % — Ger-
many; 34 % — Poland). In general, the number of names of drugs in the third group
is more than 50 % compared to the second group. Based on this, we can assume
that the balance of “demand-supply” in the third group is close to what is desired
for patients.

Manufacturers and the number of names of drugs with acyclovir, included in
the fourth group are presented in table. 7.

Table 7. Manufacturers and number of names of the fourth group
of drugs according to INN Acyclovir ATC-code JOSABO1 for pharmacotherapy
of patients with systemic autoimmune diseases

Manufacturer | Number of items
Medokemi LTD, Cyprus 4
PJSC “Kyivmedpreparat”, Ukraine 4
Total 8

Based on the data in Table 7, the fourth group included two producers from
Cyprus (50 % share) and Ukraine (50 % share). The balance of “supply and demand”
in the fourth group is on a par with the first group.

Manufacturers and the number of names of drugs with acyclovir, included in
the fifth group are presented in Table 8.

Table 8. Manufacturers and number of names of the fifth group
of drugs according to INN Acyclovir ATC-code JOSABO1 for pharmacotherapy
of patients with systemic autoimmune diseases

Manufacturer | Number of items
JSC “Farmak”, Ukraine 5
Total 5

In the fifth group there is one domestic drug manufacturer with Acyclovir — JSC
“Farmak”, which has five names of drugs. It can be assumed that this manufactur-
er provides pharmacotherapy of systemic autoimmune diseases with affordable drugs
with acyclovir and its products are in greater demand among patients.

Based on the content analysis of drugs by manufacturers and quantitative indi-
cators, statistical processing of research results was performed by constructing dis-
crete variation series and polygons of distribution of the obtained data. The discrete
variation series is given in Table 9.

Table 9. Discrete variation series of drugs according to International nonproprietary
name of the Acyclovir ATC-code JOSABO1 for pharmacotherapy
of patients with systemic autoimmune diseases

Group No. | Group range | Frequency, f.
1 1 8
2 2 3
3 3 3
4 4 2
5 5 1

The obtained discrete variation series of drug distribution indicates that the
studied quantitative indicator of drug manufacturers varies within the first group
with the highest frequency (f; = 8). Graphically discrete variation series of the stud-
ied drugs is presented in Fig. 2 in the form of a distribution polygon.
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Fig. 2. Discrete variation series of drugs according to international nonproprietary name Acy-
clovir ATC-code JOSABO1 for pharmacotherapy of patients with systemic autoimmune diseases

In the first group most producers (8), the share of Ukraine — more than 60 %:;
Croatia, Spain, Italy — the same, about 13 %. However, these eight manufacturers
supply one drug, which cannot meet the full needs of patients with systemic auto-
immune diseases. Thus, the results of the study indicate that there is no proper
balance between supply and demand of drugs according to the INN of the Aciclovir
for the pharmacotherapy of systemic autoimmune diseases.

Conclusions. An innovative feature of the study is that the content analysis is based
on the creation of a media-neutral framework for the classification of efficacy descrip-
tions. Innovative approaches to pharmacotherapy of systemic autoimmune diseases are
the use of content analysis as an additional method in the study of pharmacotherapy
of drugs. The study is based on the formalized method of qualitative and quantitative
analysis of documents, which allows obtaining a detailed view of the selected clinical
and pharmacological group of drugs — INN Acyclovir ATC code JOSABO1. The anal-
ysis allows obtaining a complete description of the range and manufacturers of drugs
approved for use. Content analysis is a widely used innovative method of analysis of
pharmacotherapy schemes for systemic connective tissue diseases. Further studies need-
ed in order to propose patient-oriented approach for proper pharmaceutical therapy for
pharmacotherapy of patients with systemic autoimmune diseases.
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IHHOBAIIMHI IIAXOJU 10 ®APMAKOTEPAIII CUCTEMHUX
AYTOIMYHHUX XBOPOB B YMOBAX ITAHJIEMII COVID-19

I I Taiioyuox (JIbBiB)

Beryn. B cyuacHuX yMoBax MOIIMPEHHs KOPOHABIpYCHOI MaHeMii 3pocTae poiib apMako-
Teparii CynpoBojy iMyHOIIATOJIOTIYHUX CHHJIPOMIB Y XBOPUX Ha CHCTEMHI XBOPOOM Ta MAalli€HTIB
3 JIyalbHUMH po3liagaMu 310poB’si. HeoOXiaHicTh KOpekiil cxeMm ¢papmakoTeparnii CHCTEMHUX
ayTOIMYHHHX XBOPOO 3’SIBJISIETHCS TIPU BHUPIIICHH] MUTaHb 1010 SKOCTI, CKOHOMIYHOT Ta (i3MIHOT
JOCTYITHOCTI JIIKAPChKUX 3ac00iB y BiAMOBIAHOCTI IO ONTOBO-PO3/APIOHMX IiH. B MpomoBKEeHHS
JIOCIIIUKCHb METOI0 POOOTH CTAJ0 BUBYCHHS Ta BIPOBA/DKCHHS 1HHOBALIWHUX MiIXONiB y (ap-
MaKOTeparnilo CHCTEMHUX ayTOIMYHHHMX XBOPOO IUISXOM KOHTEHTHOTO aHali3y Ha MPUKIai Mpo-
TUBIPYCHUX IIpenapariB 3a MixHapoAHOI HemareHToBaHOO Ha3Bowo (MHH) anuxnosip. Mare-
piaau Ta mMeroau. [Hdopmaliliny 6a3y AOCIIHKCHHS CKJIaJId HAYKOBI Mpalli iHO3EMHHX Ta
BITUM3HSHUX BYCHHUX 32 TeMOK cTaTTi. OIS HayKOBHX JDKEpEN JiiTeparypu Oysia0 MpOBEACHO i3
BpaxyBaHHsIM pekoMmeHaniii KokpeiiHniBcbkoro ToBapuctsa 3a PICO. HaiiMeHyBaHHS JTiKapChbKUX
npernapariB Oyau cucremaru3zoBati 328 MHH, ToproBenbHMME Ha3BaMU, 3a KiJIbKICTIO JIIKAPCHKUX
npemnaparis, Jikapcbkux ¢GopM. s NpoBeJeHHS KOHTEHTHOIO aHalli3y OyJl0 BHKOPUCTAHO PO3-
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pobIieHy Kadeaporo MeIIMYHOro Ta (hapMalleBTHYHOTO IIpaBa, 3arajabHoi i KiniHigHOT (apmarii Xap-
KIBCHKOT MEIMYHOT aKafeMil MicIsAUIIIIOMHOI OCBITH METOIUKY BijiOOpy Jikapchkux 3aco0biB (JI3),
siKa BKJIIOYana cim kpurepiie. OdroBopennsi. Ha mnepriomy erami 1ociipkeHHST Oyno MpOBEICHO
MapKeTUHToBHi aHami3 acoprumenty JI3 3a MHH anuknosip. O6pano JI3, siki, 3a nanumu [ep-
saBHOTO peectpy JI3 Ykpaiuu ctanoM Ha nucronan 2020 p., Oyau 3apeecTpoBaHi Ta 103BOJIEHI 10
00iry B 3axiaziax oXopoHH 310poB’s. Ilicis y3arajabHEHHs ONpPalbOBAaHUX JAaHUX OyJIO CKJIAIEHO
mapkeTuHroBuil nepenik JI3 3a ATC komom JOSABOI BiamoBizno no MHH anwukiosip, sikuii Ha-
niaye 36 HaiimenyBanb JI3. Tl yac mpoBeIeHHsI TOCIIPKEHHS CKIIaJICHO TUCKPETHUN BapiallidHui
psn posnoainenHs JI3, skuit Bkasye Ha Te, M0 JTOCHIHKYBaHHH KiJIbKICHUI TTOKa3HUK BUPOOHHUKIB
JI3 KONMMBAETBCSA B MEXax NEPIIOl IpynHu 3 HaliBuIIOK 4acToTor (f;= 8). CTBOpeHo rpadiununit
JUCKPETHUH BapiauiiHUH y BUIISAAL MOJIroHy po3noniieHHs. BucHoBku. InHoBaniiHi niaxoni xo
(hapmakoTeparnii CUCTEMHUX ayTOIMyHHHUX XBOpPOO MHOJISTalOTh B 3aCTOCYBaHHI KOHTEHT-aHAIi3y B
SIKOCTI JIONATKOBOTO METO/Y Y BUBYCHHI 3a0e3nedueHHs Gpapmakoreparii JI3. BuBueHHs BinOyBa€eTh-
cs1 3 mo3uii popMai3oBaHOrO METOY SKICHOTO Ta KiJIBKICHOTO aHai3y JOKYMEHTIB, IO JO3BOJISE
OTpUMATH JIeTallbHE YSIBJICHHS PO oOpaHoi kiiHiko-papmakonoriunoi rpynu JI3 — JI3 3a INN
aciclovir (ATC-kox JOSABO1). IIpoBeneHuit anaii3 103BOJISIE OTPUMATH TIOBHY XapaKTEPUCTHKY
ACOPTHMEHTY 1 BUPOOHMKIB Tpenaparis, JO3BOJICHUX J0 3aCTOCYBaHHSI.

KarwuoBi ciioBa: no0ka3oBa MeIuIMHA; cyaoBa (apmallis; GpapMakoTeparis; CHCTEMHI ayTo-
IMyHHI XBOpOOH; JTIKapChKi 3aCO0M; KOHTCHT-aHai3.

NHHOBAIIMOHHBIE ITOAXOAbBI K ®PAPMAKOTEPAIINM CUCTEMHBIX
AYTOUMMYHHBIX BOJIESHE B VCJIOBUSAX ITAHAEMUU COVID-19

U. I I'atioyuok (JIbBOB)

BBegenne. B coBpeMeHHBIX YCIOBUSX PACIPOCTPAaHEHUs] KOPOHABUPYCHOU IaHAEMHUU BO3pac-
TaeT poib (hapMaKOTEPAIIMU CONPOBOXKACHUS MMMYHOIIATOIOTHYECKUX CHHIPOMOB y OOJIBHEIX C
CHCTEMHBIMU 3a00JI€BaHUAMU U OOJIBHBIX C AyalbHBIMU pacCTpoicTBaMU 340poBbs. HeoOXoqumMocTsb
KOPPEKIUHU cxeM (hapMaKkoTepanuy CUCTEMHBIX ayTOMMMYHHBIX 3a00JI€BaHUM MOSBIAETCS NPU pe-
LIEHUH BOIPOCOB KAueCTBA, SKOHOMUUECKON U (PU3UUECKOH NOCTYIHOCTU JIEKAPCTBEHHBIX CPEACTB
(JIC) B cooTBETCTBUM C ONTOBO-PO3HUYHBIMU LieHaMu. Llesibi0 padoThl CTal0 U3ydyeHHE U BHEIpE-
HHE MHHOBAI[MOHHBIX MOAXOMOB B (hapMaKOTEPAINH CHCTEMHBIX ayTOMMMYHHBIX 0OJe3HEeH myTéM
KOHTEHTHOIO aHaJlk3a Ha IIPUMepe MPOTHUBOBUPYCHOIO Ipernapara 1o MexIyHapoaHOMY HeIaTeH-
toBaHHOMY Ha3BaHuio (MHH) anmknoBup. Marepuanasl u Meroabl. MHpopmanmonnyto 6a3y uc-
CJIEIOBAaHMS COCTABUJIM HAy4HBIE TPYIbl 3apYOEKHBIX U OTEUECTBEHHBIX YUEHBIX IO TEME CTaTbU.
O030p Hay4yHBIX HCTOUHHKOB JIMUTEPATypbl ObLI IPOBENEH ¢ yuéToM pekoMeHaanuil KokpeliHoBcko-
ro obuwecrsa no PICO. HaumenoBanue JIC 6butn cuctemarusuposansl o MHH, Toprosbim Ha-
3BaHMsAM, 110 KonuuecTBy JIC, nekapcTBeHHON GopMbl. sl IPOBEAEHUS KOHTEHTHOIO aHaIu3a Oblia
HCIOJIb30BaHa pa3paboTaHHas Kadeapoil MEIUIMHCKOTO U (hapMaleBTUYECKOro IpaBa, oOuel u
KIMHUYECKOH (apmanuy XapbKOBCKOW MEIULMHCKON akaJeMHU IOCIEAUIIOMHOIO 00pa30BaHUs
Metonuka oroopa JIC, xoropas BkiIrouyana ceMb kpurepueB. Oocyxaenue. Ha nmepsom stame uc-
ciieioBaHMs ObLI IPOBEIEH MapKeTUHIOBBIN aHanu3 accoptumenta JIC no MHH anuxiosup. Oto-
6pausbl JIC, koTopble, 10 AaHHBIM [0CYJapCTBEHHOIO peecTpa JIEKAPCTBEHHBIX CPEACTB YKpPaUHBI
10 COCTOSIHUIO Ha HOsOpb 2020 r., ObLIM 3aperuCTPUPOBAHbI U Pa3pelIeHbl K IPUMEHEHUIO B yu-
pexzeHusx 3apaBooxpanenus. [lociae 0600menus o6paboTaHHBIX JaHHBIX ObLI COCTaBIEH MapKe-
tunrosslil nepeuens JIC no ATC xony JOSABOL B coorBerctBuu ¢ MHH anuxioBup, KoTopblit
HacuuTbiBaeT 36 HaumeHnosanuil JIC. Bo Bpems npoBeieHust UCCIIEN0BaHHs COCTABIIECH AUCKPETHBII
BapualMOHHbIN paj pacupenenenus JIC, yka3blBatomuil Ha TO, YTO UCCIEAYEMBbII KOIHYECTBEHHBII
nokasarens npoussoxnureneil JIC xonebnercs B mpeaenax NepBoi IPYIIbl ¢ HAUBBICIIEH 4acTOTOH
(f, = 8). IlocTpoen rpaduyeckuil MCKPETHBIH BAPUALMOHHBIH B BUJE IOIMIOHA PAacHpeeleHus.
BbiBoabl. VIHHOBaLMOHHBIE NOAXOAb! K (papMaKoTepanuy CUCTEMHBIX ayTOMMMYHHBIX Oosie3Hel
3aKJII0OYAI0TCS B IPUMEHEHUU KOHTEHT-aHaIU3a B KaueCTBE JOMOIHUTENbHOIO METOJA B U3yUCHUU
obecnieuenus papmakorepanuu JIC. M3yueHne IpoUCcXoauT ¢ MO3ULUN (OpMaIU30BaHHOIO METOA
KaueCTBEHHOIO U KOJIMYECTBEHHOIO aHAJIU3a JIOKyMEHTOB, I03BOJISET IOIYUYUTh JETalbHOE Hpes-
CTaBJICHHE O BEIOpaHHOH KIMHHKO-(papmakorormueckort rpymme JIC — JIC mo MHH anuxmosup
(ATC-xoxn JOSABO1). ITpoBenéHHblii aHAIN3 MTO3BOJISIET MOJTYYHUTh MOJIHYIO XapaKTEPUCTHKY accop-
TUMEHTA ¥ IPOU3BOAUTENEH MIpernapaTtoB, pa3pellEHHbIX K IPUMEHEHUIO.

KuroueBbie cjioBa: joKazareibHas MEIUIMHA; cyacOHas Gapmarus; papMakoTepanus; CH-
CTEMHBIC ayTOMMMYHHBIC OOJIC3HHU; JICKAPCTBCHHBIC CPEICTBA; KOHTCHT-aHAJIH3.
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