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Hopozue konneau!

Cosecmb u Crnipasednueocmb — 6e/IUKUE 3MmuYecKue Kameaopuu, 3a2adKu 4Yesio8e4ecKo20 CO3HaHUsl U MUpPO-
socnpusimusi. Bokpya amux noHsImMull CrOXUIICS «3a2080p» MOJIHaHUs, NMUlib UHo20a 8cmpedaromcs yrnoMuHaHUsI
Kak 0 HeKux ghaHmomax, KomopbIM 8 peasisHocmu mMasio 4ymo coomsemcmeayem. O0Hako celdac, koeda anobasb-
HbIl Kpu3suc, 83pblearowyull rnpuebiYHbIU yKnad XuUsHU YyO0o8UUHBIM HacunueM, ecepbE3 obecrokours rnpasumerisb-
cmea u HacesleHue MHO2UX CmpaH, yMecmHO 8CroMHUMb OpesHo Mydpocms: «Crokolcmeue cmpaHbl —
8 crnpasednusocmuy.

Ceobo0da, PaseHcmeo, bpamcmeo — 0aeHsisl uenb Yyesioeedecmea, HoO 2080pUMb 06 3MOM MOXHO NUWb Mpu-
MeHumeneHO K Cnpasednugocmu. Ceoboda — 3mo He3asucuMOCmb OM y2HEeMeHUs, KOmopoe Hecrnpaseosugo.
PaseHcmeo — amo pasHonpasue scex rneped Cripasednusocmbio. bpamemeo — 8cez2o nuwb Hags3aHHbIE POX-
OeHueM y3bi, ebicluee bpamcmeo 8 Cnpasednusocmu. Crnpasednueocmb — 3mo ceoboda om ya2HemeHus, Mup
6e3 Huwemsl u yHuU3uUmesnbHolU mupaHuu, 3amo rnpasedHsbill cyd, peuweHuUe Komopo2o 00obpeHo Cosecmsio. Besko-
My 4mo 3acnyxun — 0ocmoUlHyo Hazpady unu cripasednusyto kapy. «Kaxdoomy no denam ezo» (Mep. 16:27). Cripa-
sednusocmb obriekaemcs 8 3akoHbl Cosecmu, enasHbIl cpedu HUX — «... Ymobbl He Oeslanu OpyauM moezo, Yezo
He xomsm cebex» ([esH. 15:20).

B lopode ConHuya, nocmpoeHHoM ¢haHmasuell T. KamnaHennbl, yumanu o0Hy KHuey rnod HadsaHuem «Myod-
pocmeby, 20e cxamo u 0ocmyrnHO usnazanuck ece Hayku. B lopode CornHuya bydywezo domkHa 6eimb KoHcmumy-
yusi, 8 kKomopou bydem 0dHoO cro80 — Crpasgednusocmsb. MoxHo dobasumb Cogsecmb unu ewé Kakue-mo HEeMHO-
eue crnosa. Ho HemHozue! Yem bonbwe crios, mem mpyoHee MOHSAMb anasHbIl npuHyun. CoepemMeHHoe 3aKOHO-
meopyecmeo ¢ b6ecyucneHHbIMU yKa3aMmu U no03aKOHHbIMU akmamMu — Haz/si0Hoe ceudemersibCmeo moeo, Kak
daneko MOXHO yumu om Cripasednugocmu. 3mo Xopowo noHumanu 8 opesHocmu. «Kozda MHoXamcsi 3aKOHbI U
rpukasbl, pacmem 4ucso 80pos U pa3boliHukosy (Jlao-y3sbi). Mydpbil KoHgbyuul neccumucmuyHo cMompesn Ha
803MOXXHOCMb ymeepxdeHusi npuHyuna Crpasednusocmu. [Mpagda, HesCHO, cyuman U OH 3MOo rne4YasbHol 0co-
b6eHHOCMbI0 mozdalHel XU3HU Uu e HecbbimOYHOCMbIO Ha 8ce epeMeHa. Y8bl, u celivac 8 amo mpyOHo rose-
pumb. B KoHCmumyuyusix pa3Hbix cmpaH MHO20 YMHbIX CI108, He MPensimcmeyuux, 00HakKo, Hecripagednueocmu
psamb MuUp Ha Yacmu.

Gubnelckas 3anosedb anacum: «He ybul!». HapoObi, Komopbie He Moaym 002080pUMbCS, Kak xume b6e3 3na,
HeHasuodsuue Opyz Opyaa, udywue paspywams u ybusams, no cymu, Oukapu. [loka yenosek sudum 8 «Opy2om»
KOHKypeHma, nomeHyuanbHO20 8paza, 20mog8o20 MOKyCcUMmMbCs Ha €20 «NpocmpaHcmeo», oH bydem soesame,
a Hy>HO yqumbcsi padosambCsi MOMy, 4Ymo ecmb Opyaue 1du 8Mecme ¢ KOmopbIMU MOXHO pewums rnpobriems,
He pewaemble 8 00UHOYKY. [pyaoli — amo, npexde 8ce2o, MOMOWHUK 8 co3udaHuu. Ympama Kax0020 — riomepsi
0ns ecex. Tak OormKHbI 8ocrpuHUMams Opya Opyaa ntodu, ces3aHHbIe He0bXO0UMOCMbIO XUmb Ha 00HOU nnaHeme.

Hukmo He ceobodeH om obujecmea, npoucxodsuwee 80Kpye Hemnb3s He 3amemums. Celdyac 3mo npomugocmo-
sHue [obpa u 3na. Obwecmeo dasHO u enyboko mpasmuposaHo. Coum npuyen HpascmeeHHocmu O80UHbLIMU
cmaHOapmamu, 6espasnuyuem, camodypcmeom u be3zakoHuem. [TodopeaHo dogepue K noumu4eckumM UHcmumy-
mam, paspywaromcs moparsb U npaso. Kak bbimb, Ha Ymo onepemscs? Ha coseecmb! Cosecmb He owubaemcs,
He 6bisaem sioxHoU. Mocmyrnok, coeepweHHbIl Mo cogecmu, — 8cezda c80000HbIU MOCMYOK, OH He nNpueooum
K pa3oyaposaHUuro.

UHoz0a Cosecmb Kaxemcsi 4eM-mo USITH030PHbBIM, C YeM HEe O4YeHb-mo Haldo cyumamsbcs. Omo anybokoe u
onacHoe 3abnyxdeHue. Kaxdomy obuecmsy npucyuja ceosi Moparsib, 0OHaKO HpagscmeeHHoCMb UHAusuda crocob-
Ha okaszambCs cunbHee obujecmeeHHol Mopanu. B cosemckoe apemsi HU3KUU HPa8CMBEHHbIU YPO8EHb MOXHO
6b1r10 onpasdame cmpaxom, udeonioauel, Hacunuem. Celdyac npuHYUNUaabHO UHOE OMHOWeEHUe K coeecmu. bbimb
beccosecmHbIM 3Ha4UM «bbiMb Kak 8Ce», «4MO Mbl MOXEM», «HUYe20 He roderaelby, «UHa4ye He MpoXumby.
MoxHo cka3amb, obuwiecmeo yHacrnedogaso coO8emcCKylo Mopasb, Ko2da HUKMO He Kasi/iCs, yYacmeys 6 perpeccu-
51X, Ko20a rnoowjpsinu AOHOCHUKO8 U cmykadel. Ho npudem mym coeecmb? OHa omHocumcsi K nu4HOCmu U npu-
Hadnexum Jdywe, moli eduHCmM8eHHOU, Herno8mopumol, Ymo 83bieaem MPOH3UMesIbHbIM 20/10COM, Kozda Hac
cyoum. Ecmb obujasi omeemcmeeHHOCMb, HO HEM KOJIIEKMUBHOU cogecmul.

Cosecmb — 00HO U3 camblx 3a2adoyHbix Yyecms. OHa He e3eewugaem, He paccHyumsbigaem, He 3abomumcs
0 8bl2o0e, He ro3gorisiem ernadamb 8 2pex 8bICOKOMepusi U cyemHocmu. Yyecmeo amo uppayuoHarnbHO, 8 3mMoM
eeo cusa u 00HO8pPEMEHHO criabocmb neped xono0HbIM coobpaxeHuem 32ou3dma. EOUHcmeeHHoe 06bsCHEHUE —
cosecmb ecmb boxecmeeHHOe Hadyaro, 0aHHOe 4YerlogeKy cebiule, e2o cydusi u Had30p, Ymo MOoxXem e3pacmu,
a moxem u no2ubHyme. bbimb MOXem morbKo coenacue ¢ cosecmbio daem y008/IemeopeHUe 8 umoeae 3eMHoU
Xu3sHu. OOHako ronnazambcs Ha OOHy Cosecmb npexoespeMeHHO, HyXHO 4mobbl Cosecmrugblll Pa3ym npespa-
musica 8 doMuHaHmMy obuwecmseHHo20 CO3HaHus. Ecru amozo He npou3olidem, 4Yeriogedecmeo 0bpeyeHo Ha uc-

Yye3HoBEHLUE.
/ M 1O. K. Abaes

C ysaxeHuem,
npogeccop
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B. B. CMbIYEK, C. B. KO3J]IOBA

COBPEMEHHbIE KPUTEPUN YCTAHOBINEHUA NUHBANTMAHOCTU Y NALIMEHTOB
C NOCNEACTBNAMU 3ABONNEBAHUN OPIAHA CNYXA

PHIML mepuumHckon akcnepTuabl u peabunutauun, Munck, benapycb

Lenb uccnedoeaHusi. Paspabomamb Kpumepuu onpedenieHUs uHganudHocmu y nayueHmos ¢ nocrnedcmesusmu
3abonesaHull opeaHa cnyxa ¢ nosuyull MexdyHapodHol knaccugukayuu hyHKUUOHUPOBaHUS, 02paHuYyeHull Xu3Heoes-
menbHocmu u 300posbst (MK®) 8 3agucumocmu om cmerneHu 8blPaXxeHHOCMU 8bISIBIEHHbIX Y HUX O2paHUYeHull Xu3He-
dessimenibHOCMU, 803HUKaKWUX 8credcmeue cmoUlKux HapyweHul ¢byHKyul cnyxa.

Mamepuan u memodbl. CchopmuposaHa penpedeHmamusHas 8blbopka u3 129 nayueHmos mpydocrnocobHo20 803-
pacma (om 17 0o 56 (61) nem) c HapyweHUsAMU Criyxa pa3uyHoOl CmerneHu 8bipaxxeHHOCmu, npoxoduswux oceude-
mesnibcmeosaHue 8 MeduKo-peabunumayUoHHbIX 3KCepmHbIx komuccusix u PHIIL meduyuHckol akcrniepmu3ssl u peabu-
numauuu 3a nepuod ¢ 2016 no 2018 2. C uernbio 8bINOHEHUs nMpo2paMMbl OonoHUMenbHo20 oberedosaHusi ece nauyu-
eHmbI HarnpasneHbl spadamu-akcriepmamu 8 PHIIL| omopuHonapuHeonoauu, 20e um 6bio nposedeHo ayduososudec-
Koe obcrniedosaHue 0711 YMOYHEHUST CMErNeHU 8bIPaXXeHHOCMU UMEIOUWUXCS Y HUX CITyX08biX HapyweHul U oyeHeHa 3g-
eKkmusHOCMb C/1yX0ornpome3upo8aHus.

Pe3ynbmamsi. [Jns obobuweHus nokadamerneli OUeHKU HapyweHul, oepaHu4yeHul akmugHoOCmu U 803MOXHOCMU
yyacmusi y nayueHmos co C/1yX08bIMU HapyweHUsIMU C y4emoM 8/usiHUsI ¢hakmopos oKpyaroujeli cpedbl 68e0eH HO8bIl
mepMUuH «kamezopuarsbHbll uHoekc deguyuma hyHKyuoHuUposaHus» (KMA®). lNposedeHo conocmasneHue KiuHUKO-
yHKYUOHanbLHOU xapakmepucmuKu CyX08blX HapyweHull u coomeemcmesyruel cmerneHu 8blpaXxeHHOCMU 8bI38aH-
HbIX UMU O2paHuyeHuli xu3HedesmenbsHocmu Yepe3d KUA®. PazpabomaHbl cogpeMeHHble Kpumepuu onpedeneHus
UHBanudHocmu y nayueHmos ¢ nocredcmeusimMu 3abonesaHuli opeaHa criyxa ¢ nosuyuli MK® e 3asucumocmu om gernu-
YuHbI PobreM, 803HUKaWUX MpU UX (hyHKUUOHUPOBaHUU 8 yCriosusixX cryxopeyegoll cpeodbi.

3aknrodeHue. PaspabomaHbl Kpumepuu ycmaHo8/1eHuUs uHeanudHocmu nuyam ¢ rnocnedcmeusamu 3abonesaHuli
opzaHa criyxa Ha ocHogse Hogol meopemudyeckol 6a3sbi, ucronb3dyrowel koobl MK®. OHu ocHo8aHbI Ha pe3ynbmamax
OUEeHKU 83aumodelicmausi UHOUBUOyyMa C Pa3fiu4yHOU CMENeHbI0 8bIPaXXeHHOCMU O2paHuYeHul Xu3HedessmesibHoCmu,
8bI38aHHbLIX CMOUKUMU CITyX08bIMU HapyweHUsiMU, ¢ 00HOU CMOPOHbI, U ¢hakmopom okpyxaroujell cpedsbl, npedcmas-
JIeHHbIM 38yKOycurnusarowumu ycmpolicmeamu, — ¢ Opyaol. [lpuMeHeHue Ho8bIX Kpumepues UHeanudHocmu 8 MedUKo-
coyuanbHoU akcriepmu3e obecriedyum ob6bEKMUBHOCMb €€ MPo8edeHuUs U MUHUMU3auyur eapuaberbHOCmu 8bIHOCUMO-
20 3KCNepmHo20 peuweHusi, 8bi3bieaeMol 4Yero8e4eckuM haKmopomM.

Knroveenle csioega: nayueHmsi ¢ nocrnedcmsusimu 3abonesaHull op2aHa cryxa, MeduKko-coyuarnbHas aKcrnepmusa,
MexdyHapoOHasi knaccughukayusi hyHKUUOHUPOBaHUS, o2paHuYeHul Xu3HedesmesnbHOCMU U 300p08bs, Kameaopu-
anbHbIl UHOekc Oecbuyuma hyHKUUOHUPOBaHUS, Kpumepuu ycmaHOo8/eHUs UHganudHocmu.

Objective. To develop criteria for disability confirmation in patients with the consequences of diseases of the hearing
organ from the standpoint of the International Classification of Functioning, Disability and Health (ICF) depending on the
severity of the identified disability resulting from persistent disorders of hearing functions.

Materials and methods. The representative selection was formed of 129 patients of working age (from 17 to 56 (61)
years) with hearing impairments of varying severity who were examined by medical and rehabilitation expert commissions
and the Republican Scientific and Practical Center for Medical Assessment and Rehabilitation for the period from 2016 to
2018. In order to realize the program of additional examination all patients were referred by proficient doctors to the
Republican Center for Research and Practice in Otolaryngology, where they underwent audiological examination to clarify
the degree of their hearing impairments and the effectiveness of hearing aids was evaluated.

Results. The new term “Categorical Index of Deficit Functioning” (CIDF) was introduced to summarize the measures of
impairments, restrict activity, and participation ability in patients with aural disorders taking into account the influence of
environmental factors. A comparison was made between the clinical and functional characteristics of aural disorders and
the corresponding severity of the disabilities caused by them through the CIDF. Contemporary criteria of disability
confirmation in patients with the consequences of hearing diseases from the standpoint of the ICF depending on the
degree of problems arising during their functioning in the auditory-speech environment were worked out.

Conclusions. The criteria for disability confirmation in persons with consequences of hearing diseases were developed
on the basis of a new theoretical framework using ICF codes. They are based on the results of an assessment of the
interaction of an individual with varying degrees of disability caused by persistent aural disorders, on the one hand, and the
environmental factor represented by audio-amplifying devices, on the other hand. The application of new disability criteria
in the medical and social evaluation will ensure its objectivity and minimization the variability of the expert decision,
caused by the human factor.
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CONTEMPORARY CRITERIA FOR DISABILITY CONFIRMATION IN PATIENTS WITH CONSEQUENCES OF HEARING

DISEASES
V. B. Smychok, S. W. Kozlowa

B HacTosilee Bpemsa B Pecnybnuke bBenapycb
OOHWUM U3 KpUTEpPUEB ANA YCTAaHOBIEHUS UHBaNWAa-
HOCTV OCBMAETENLCTBYEMOMY NULLY NpU NpoBese-
HUN MeanKo-coumanbHon akcnepTuabl (MCQI) aB-
nseTcsa pesynetaTr onpegeneHvus CTeneHn Bbipa-
YKEHHOCTW BbISIBMIEHHbIX Y HEr0 OrPaHUYEHNIN KN3-
HeJesaTeNnbHOCTWU, BO3HMKaAOLWMUX BCleacTBue
CTOMKNX HapYLUEHWNA (PYHKLMIA OpraHoB U CUCTEM
opraHuama [1, 2]. lpn 9TOM X OueHKa OCHOBaHa
Ha mogenu MexayHapoaHON HOMEHKNAaTYpbl Hapy-
LUEHUN, OrpaHUYEeHNn XNU3HEeOEATENbHOCTU U CO-
umanbHon HegocTtaTtoyHocTn (MKH), nmetowen
KOHLEeNnTyanbHYy MOHATUNHYIO HeJOCTaTOYHOCTb
N He oTpaxaroLen coBpeMeHHoe NpeacTaBreHne
0 nocnencreuax 6onesxm [3—5].

Hamu Gbina paspaboTtaHa HoBas MeToanyeckas
0a3a cuctembl MC3 nauueHToB ¢ nocneacTBusi-
MK 3aboneBaHnin opraHa cryxa, KotTopas BKro4a-
eT MeToaMKy SKCNepTHO-peabunutaumoHHon guar-
HOCTUMKWN OAHHOrO KOHTUHreHTa ¢ nosuunin Mexay-
HapoAHoM Kraccndmkaumm pyHKLMOHNMPOBAHKUS, Or-
PaHNYEHNN XN3HEOEATENbHOCTU U 300poBbs (MK®D)
[6—8]. MNpn aTOoM OHa B NofHOM o6beMe COOTBET-
CTBYeT TpeboBaHUAM COBPEMEHHOMN KOHLenuun
WHBanNMAHOCTW, KOTOpasi paccMaTpuBaeT ee Kak
B3aMMOAENCTBME MeXay YernoBeKOM, MMEeLWMM
HapyLleHus 300poBbs, U CpeaoBbiMM Bapbepamu,
pesynbsTar KOTOpPOoro oTpuuaTenbHO BAUSET Ha Nor-
Hoe 1N a(pPeKTUBHOE y4acTme UHOMBNOYYMA B XKN3-
HK obLecTBa HapaeHe ¢ apyrumn [9, 10].

Tak Kak HeKoTopble KpUTEepUn yCTaHOBMEHUS
WHBaNWOHOCTMN y NUL, C TYrOyXOCTbIO BKIHOYatoT
AaHHble onpefeneHns cTeneHn BbIpaXeHHOCTU
OrpaHMYeHnIn, BO3HMKLLNX BCEACTBUE CrYyXOBOro
aedwmunTta [1], B 0OAHONM 13 Takux 6a30BbIX KaTero-
PUN XN3HEOEATENbHOCTH, KaK CMOCOBHOCTb K 06-
LLEHWIO UM OpUEeHTauun, o4eBUAHbIM CTaHOBUT-
CH TOT (pakT, YTO NPUMEHEHMNE CO34aHHON HOBOW
TEeopeTMYeCcKon OCHOBLI Npu nposegeHun MCO
OaHHOW KaTeropumn rpaxkgaH TpebyeT paspaboTku
ANSA HUX HOBbIX KpUTEPUEB UHBANMOHOCTH, KOTO-
pble OOMKHbI B NOSIHON Mepe COOTBETCTBOBATb
AENCTBYIOLLEMY 3aKOHOAATENbCTBY, YTO SABWUMOCH
Lenblo JaHHOro UccnegoBaHus.

Matepuman un metoabl

[nsa peanusaumy noctaeneHHoOM Lenu copmum-
poBaHa penpeseHTaTBHas BbIbopka, 06beM KOTo-
pou coctasun 129 naumeHTtoB (69 (53,49 %) xeH-
wmH 1 60 (46,51 %) My>k4nH) TpyZoCnocobHOro BO3-
pacta (oT 17 fo 56 (61) net) c HapyLLeHUaMK cny-
Xa pasfnuMyHonW CTeneHu BbIpaXeHHOCTH,
NPOXOAMBLUNX OCBUOETENbCTBOBAHNE B MeOuKo-
peabunuTaumMoHHbIX 3KCMEPTHBLIX KOMUCCUSX
n PHIL meguumHckon akcnepTusbl U peabunura-
umm 3a nepuopg ¢ 2016 no 2018 r. C uenbio BbINOI-
HEeHWs nporpamMmbl AOMONTHUTENBHOIO 0bcneaoBa-
HWS BCe NauMeHTbl HanpaBneHbl Bpayamu-akenep-
Tamu B PHIL oTopuHOnapuHronorum, rae nm osinm
npoBefeHbl ayavonornyeckoe obcrnenosaHne ans
YTOYHEHUST UMEIOLLENCA CTEMEHU CHMDKEHUS Criyxa
N oueHka 3 HEKTUBHOCTM CYyXONPOTE3NPOBAHNS.

OueHKy dyHKUMOHAanNbHbLIX HapyLUEeHUn 1 orpa-
HWYEHUIN aKTUBHOCTU M BO3MOXHOCTU y4acTus
y NuL, BKIOYEHHBIX B Hay4yHOe uccrnegoBaHue,
NpOBOAWIMN C NPUMEHEHNEM pa3paboTaHHON HaMK
METOLMKUN SKCMEPTHO-PeabunmuTaLMoOHHON AMarHo-
CTMKW 3TOr0 KOHTUHreHTa, TeopeTU4YeCKONn OCHO-
BOW koTopon asunace MKO® [8, 11].

MK® npuHagnexuT K MexayHapogHbIM Kriaccu-
dukaumnam, oHa bbeina npuHata akcneptamn BO3
B 2001 r. NpumeHeHne MK® B npaktnyeckon oes-
TenbHOCTN obecrneymBaeT KOMMMAEKCHbIA NOAXOA
K OLeHKe nokasaTtenen 340poBbs U nokasartenen,
CBSI3aHHbIX CO 30POBbEM, YHETOM BIIUSHUS HA HUX
hakTopOB OKpYXaroLen cpeabl, KOTopble orpaHu-
4YMBAIOT UMW yryyLlaoT PYHKLUMOHMPOBAHNE NHON-
BMAYyyMa BO BHeLLHWUX ycrnosusx [12, 13].

MK® coctouT 13 2 yactein, Kaxxgasa n3 KoTopbix
BKNIOYaeT ABe cocrasnswowue [6]:

YacTtb 1. OYHKUMOHUPOBAHUE U OrpaHUYeHmne
XU3HeOEeATeNbHOCTU:

a) YHKUUKN 1 CTPYKTYPbI OpraHnsma;

b) akTMBHOCTL 1 yyacTue.

Yactb 2. KoHTeKCTHble (hakTopbl:

a) hakTopbl OKpyKatoLlen cpeabl;

b) nn4HOCTHLIE hbakTOopbI.

Kaxpasa coctaenswowas npeacrasnseT cobon
pasnuyHble JOMEHbI, BHYTPWU Kaxdoro AoMeHa —
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KaTeropuu, KOTopble ABMAAKTCA eanHULamMm
Knaccudukaynn.

MK® uncnonbsyeTr 6ykBeHHO-LMMPOBYO CUCTe-
My, rae b — yHKUUM opraHuama; s — CTPYKTYpbl
opraHnama; d — akTMBHOCTb M yyacTue; e — dak-
TOpbl OKpyXatoLen cpebl. 3a bykBamun cnegyet
YMCNOBOM KOA, KOTOPbIA HAYMHAETCa C NopsiaKo-
BOro Homepa pasgena — AoMeH 1-ro ypoBHs (ogHa
undpa, Hanpumep: b2), nanee cnegyeT YMcnoBoe
obo3HayeHe goMeHa 2-ro YpoBHS (OBe undpsbl,
Hanpumep: b230), a 3aTem Kateropum — 31O 4Ye-
Thipe Lmdpbl n 6onee (Hanpumep: b2300).

Mocne dopmupoBaHNs Koga AOMEHA CTaBUTCS
ToYka Ans 0603HaYeHUs BbIpaXXEHHOCTM Npobne-
MbI UK 3HAK «+» ONa obnerdaroLmx akTopoB OK-
pyxatoLew cpeapl, a 3atem gobaBnatoTcsa onpeae-
NUTENN, KOTOpble KOAUPYKTCA O4HUM, ABYMS UIK
6onbLIMM KonmyecTBoM Yncen. MNepBsbln onpegenu-
Tenb ABNsAeTCA OOLWMM ANs BCEX COCTaBMSOLLMX
knaccudukaumm. [na OUeHKN CTENeHN BblpaXeH-
HOCTU NpoBreMbl (HapyLLeHUn (PYHKLUMIA, orpaHnye-
HWI aKTUBHOCTM U yyacTus, 6GapbepoB CO CTOPOHbI
hakTopoB OKpyKatoLLen cpeapbl) UCMONb3yHOT cre-
aywowme 3HaveHns: 0 — HeT HapyleHun, 6apbe-
poB (0—4 %); 1 — nerkue (He3Ha4nUTENbHbIE) Ha-
pyweHuns, 6apbepbl (5—24 %); 2 — ymepeHHble
(25—49 %); 3 — TaKenble (BblpaxeHHble) (50—
95 %); 4 — abcontoTHble (96—100 %); 8 — He on-
pegeneHo (HeyToYHeHHbIN Gapbep); 9 — He npu-
MeHUMo. COOTBETCTBEHHO, obneryarowmin gakto-
Pbl OKpYXatoLen cpeabl 0003HaYaroT CrneayoLwmm
obpasom: +0 — HeT obnervyatoLwmx daktopos (0—
4 %); +1 — He3HauuTenbHble obnervyatoLwime dak-
Topbl (5—24 %); +2 — ymepeHHble (25—49 %);
+3 — BbIpaxeHHble (50—95 %); +4 — abcontoT-
Hble (96—100 %); +8 — HeyTOYHEeHHbIN obnerya-
Iowmin daktop; 9 — HenpMMEHUMO.

MaTtemaTtnyeckyto 06paboTky pesynsTaToB UC-
criegoBaHUsA NPoOBOAUMM C NMPUMEHEHMEM CTaH-
AapTHOro nakeTta CTaTUCTUYECKOro U matemaTu-
4YeCKOoro aHanusa nNporpaMMHOro NPUMAOXEHNNA
Microsoft Excel n StatSoft Statistica.

PesynbTaTtbl M o6CyXxaeHue

Ha nepBom atane uccnefoBaHuUs C Lenbio
KOMMNITEKCHON OLEHKN OrpaHuyeHun xusHenes-
TeNnbHOCTU YerioBeka (HapyLIeHWn, orpaHnyeHunn
aKTMBHOCTU M BO3MOXHOCTU y4acTusl) C No3nuui
MK® Hamun BBEAEH HOBbLIN TEPMUH «KaTeropuarb-
HbIN MHOEeKC Aeduumta PYHKLUOHUPOBAHUA»
(KNOD), KoTopbIN BKMNOYaET pasnuyHble Katero-
pyUY JOMEHOB N XapakTepuU3yeT CTeneHb BblpaXeH-

HOCTU BbISIBNIEHHbIX NPOBriemM € y4eTOM X KOMMNeH-
cauuun obnervarowmmn akTopamm oKpyxaroLlen
cpenbl. Mpu 3aTOM rpagaumsa ero nokasartenemn co-
OTBETCTBYET NpaBuiiaM paHXnupoBaHus onpeaenmu-
Tenen B MK® [6]:

Knge 0 (0—4 %) — oTcyTtctBre npobnem
B (PYHKUMOHMPOBaAHUY;

KNO®P 1 (5—24 %) — Hanuume nerknx npodnem
B (byHKUMOHMPOBaAHUY;

KUO® 2 (25—49 %) — Hannume ymepeHHbIX
npobnem B pyHKLUNOHMPOBAHUY;

KO 3 (50—95 %) — Hanuume BbIpaXXeHHbIX
npobnem B (PyHKUNOHUPOBAHUY;

KWO® 4 (96—100 %) — Hanuume pesko Bbipa-
)XEHHbIX Npobnem B pyHKLNOHMPOBaHUN.

KWO® B cnocobHOCTM K opueHTauum nnmn ob-
LLIeHWNI0, paBHbIN 3, NPedSIOKEHO pasaenuTb Ha Ba
nokasartens no BennyYnHe BbISIBNIEHHbIX Npobnem
B OYHKLMOHNPOBaHUN: 3a — CpeHEBbIPaXXeHHbIe
(50—75 %); 36 — 3HAUUTENLHO BbIPAXEHHbLIE
(76—95 %).

B HacTtoswwee Bpems npu nposegeHun MC3I
OorpaHMYeHuns Xn3HeaesaTenbHOCTM OLEHNBAIOT NO
KaXKgoMy KpPUTEpUO B OTAENbHOCTU, y4YnTbiBas
BO3MOXHOCTb KOMMEHCcaLUuy C MOMOLLIbIO TEXHUYEC-
KMX CpeacTts coumanbHon peabunutauumm [1], Ko-
TOpble A48 NUL, C HapyLLEeHUsaMM criyxa npeacTas-
NEeHbl PasnNUYHbLIMU 3BYKOYCUITMBAKOLLUMU YCTPOW-
ctBamu. NMoaTtomy kog 1251 (BcnomoraTtenbHble
cpencTsa v TEXHOMNOMMU KOMMYHUKaLUK, BKIOYato-
WKW pesyrnbTaT OUeHKN adhdeKTUBHOCTU aKyCTu-
4YeCKOM KOppeKUuMu cryxa) siBUICS OCHOBOW pas-
paboTtkun KNO®.

B pesynerate Hamu CchopMUMpPOBaHbl 3HAYEHUA
nokasatenen KMO® npu cnyxoBblX HapyLUEHUSX,
B CMOCOBHOCTU K OpueHTaumu, obLueHuto, obyye-
HUIO0, TPYO0BOW AeATENBbHOCTU, KOTOpble NpeacTaBs-
neHbl 6ykBeHHO-LMdpoBbIMK kogamu MK®. Tak, Ha-
npumep, KNOD 2 B cnocoOBHOCTH K OBLLIEHMIO BKITHO-
YyaeT cregylolme KaTeropum 4OMEHOB C onpeae-
nutenamu: d330.1 (nerkue HapyLueHusi peyn), d330.2
(ymepeHHble HapylwweHusa peyn), d3351.0 (oTcyT-
CTBYIOT HapyLUEHUs B COCTaBMEHUN U U3NOXEHUN
COO6LLEHNN NOCPEACTBOM 3HAKOB M CMMBOJSIOB);
d3351.1 (nerkve HapyLleHns B COCTaBEHNN N U3-
NOXeHWUn coobLLeHnn NocpeaCcTBOM 3HaKOB U CUM-
BorioB), d3351.2 (ymepeHHble HapyLUEeHNsi B COCTaB-
NEHNN N U3NOXEHWUN COOBLLEHNI MOCPEACTBOM 3Ha-
KoB 1 cumBosnoB); d350.2 (ymMepeHHble HapyLLeHus
B pasroeope), d350.3 (Taxenble HapyLLeHns B pas-
rosope); d3600.1 (nerkue HapyLLEeHNs1 B UCMOSb30-
BaHUU TENEKOMMYHUKaALNOHHbIX YCTPOWUCTB),
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d3600.2 (ymepeHHble HapyLLEHWS B MCNOSb30BaHNM
TenekoMMYHUKaUMOHHbIX ycTporcTts), d3600.3 (Ta-
Xerble HapyLUeHUsi B UCNOMb30BaHUN TENEKOMMY-
HUKaUMOHHBIX yCcTponcTB); d3602.1 (nerkue Hapy-
LLIEHWSI B UCMOSMBb30BaHUMN TEXHUK 06LLEeHNs ), d3602.2
(yMepeHHble HapyLLEeHWS B UCMONb30BaHUN TEXHUK
obweHns); d750.1 (nerkme HapylleHus B Hedop-
MarbHbIX coumanbHbIX OTHoLeHMAX), d750.2 (yme-
PEHHbIE HapyLUeHNsi B HehopMaribHbIX COLMarbHbIX
oTHoweHusax); e1251+1 (He3HauyuTenbHbIE
obnervawuwme dakTopbl CO CTOPOHbLI BCMOMOra-
TenbHbIX CPEACTB U TEXHOMOMMN KOMMYHUKaLUK).

CnepgyeT OTMETUTb, YTO B COOTBETCTBUN C Ae-
CTBYIOLLMM 3aKOHOAATENbCTBOM YCTaHOBMEH psag
3abonesaHnil, HanMyne KOTopbIX Yy MauueHToB
C HapyLleHUsaMU crnyxa siIBNAETCS OrpaHnyYyeHnem
A8 UCMNoNb30BaHUA MU 3BYKOYCUIUBAKOLLEro
yctponctea [14]. B Takom cnyyae onpepeneHue
BENUYMHbI NpobremM, BO3HMKaKOLLMX NPY dOYHKLMO-
HUPOBaHWUM JAHHOW KaTeropuu rpaxagax, npu npo-
BegeHun MCO ocylwiectBngaeTca 6e3 yvyeta KoMm-
neHcaumMm MMeroLwencs y HUX TYroyxocTu Cryxo-
BbIM MPOTE30M.

Bce BbILLEN3NOXEHHOE MOCAYXUNO OCHOBAHU-
eM AN yCTaHOBIIEHUSA XapaKTEepPHbIX KIUHUKO-
YyHKUMOHaNbHbIX NPU3HAKOB CITyXOBOro AedekTa
Kak C y4eTOM ero KomneHcauum akyCTU4eCcKuMu
TeXHUYECKMMWN CpeacTBaMu couunansHon peabu-
nuTauun, Tak n 6e3 Hux. MNpn aTom rpagaunio Ha-
PYLUEHU DYHKUMIA Criyxa OCyLLEeCTBAANN No cTe-
NeHU UX BbIPAXEHHOCTU B COOTBETCTBUMU C Aen-
CTBYIOLLMM 3aKOHOAATENbCTBOM: HE3HAYUTENbHbIE
HapyLleHns, nerknue, yMepeHHble, BblpaXeHHble,
pesKo BblpaXKeHHble, nonHaga ytparta gyHKuun [1].
Kpome TOro, Ans oueHKM «peyeBOoro criyxa» Kak
coumanbHON KaTteropun y naumeHToB C NpOTUBO-
noKasaHUSIMM K CITyXONpoTE3MPOBaHMIO HaMVU Npe-
NOXEHO MCnonb3oBaTh Takue Xe ayauoriorndec-
KMe MeToAbl, KOTOpble NPUMEHSAIOTCA A5 OLEHKU
3(PPEKTUBHOCTN KOPPEKLMUN CYXOBbIX HAPYLLEHWNA
CO CINyXOBbIM MPOTE30M, @ UMEHHO:

— ynpoLleHHas TpaguumMoHHasa peyeBas ayano-
MeTpusi B cBOOOAHOM 3BYKOBOM Mofe B TULLUHE
npu NpeabABNeHUN BXOQHOTO curHana (MHOroCrnox-
Hbl€ CMOBa) MHTEHCMBHOCTbIO 65 b oTHOCUTENb-
HO MCXOOHOrO YPOBHSA 3BYKOBOro AasneHus (ob
y3h);

— Pycckuin peyeBoit ayanomeTpu4ecKkuin aKc-
npecc-TecT C npeAabsaBrNeHNeM MHOTMOCMOXHbIX
cnoB B CBOGOJHOM 3BYKOBOM Mosie Ha hoHe Lyma
MHOFOronoCna Npu OTHOLWEHUU CUrHan/wym
(SNR)=+6 nb.

KonnyecTBeHHON XapaKTEPUCTUKON BENUNYUHDI
npobnem B HapyLIEHHbIX PYHKLMAX cryxa sBns-
totca nokasatenn KUO® npu cnyxoBbiX HapyLue-
HWUSIX C COOTBETCTBYOLWMMU UM ByKBEHHO-UMpO-
BbIMM KOZAMW, a Takke pesynbraTbl BbilLeyKasaH-
HbIX METO0B peYeBOr ayanomMeTpum, NpoBeaeH-
HbIX Yy MauMeHTOB C MPOTUBOMNOKa3aHUAMU
K CITyXOnpoTe3MpoBaHuIo, 3HAYEHNs1 KOTOPbIX aHa-
NOMNYHbI AaHHbIM Pa3bopYMBOCTY peYn, Nexalum
B OCHOBE KOOMPOBaHUA MO CTENEHU BblpaXKEHHO-
cTn obnervatowero ¢gaktopa 1251 (Bcnomora-
TenbHble CpeacTBa Y TEXHOSOMMN KOMMYHUKaLUN).
[Mpn 3TOM K HE3HAYUTESTbHBLIM HapYLUEHNAM (YHK-
UM cnyxa oTHeceH nokasatens KWO® 1, k ner-
kum — KNO®P 2, k ymepeHHbIM — KO 3, K BbI-
pakeHHbIM — KNP 4. HeBO3MOXHOCTb KOMMNEH-
cauum TYroyxocTu agekBaTHbIMM crnocobamu
BCNeACTBME MHOXECTBEHHbIX (PU3NYECKUX U (Urn)
NCUXUYECKUX PACCTPOMCTB pacLeHmBanu Kak nors-
Hyt0 yTpaTy pyHKUMIA cryxa. MonyyeHHble pesyrb-
TaTbl NpeacTaBneHbl B Tabn. 1.

Tak kak cnocobHOCTb NOKann3oBaTb MCTOYHUK
3ByKa B rOPM30OHTamNbHOW MMOCKOCTU 3aBUCUT OT
acummeTpun cnyxa no noporam (r = 1,00,
p < 0,001) [8], OAHOCTOPOHHIOKD NOTEPI Cryxa
HOpPMarsibHbIM CIlyXOM Ha NPOTMBOMOJSIOXHOM YyXe,
npv KOTOPOW NOPOru Cyxa Ha NPOTUBOMOSIOKHOM
yXe MpeBbIWAaT NOPOrn cnyxa ¢ HopMalsbHbIM
cnyxom 6onee yem Ha 40 gb Ha yacTtoTe 1000 Iy,
NPeAnoXeHo pacueHnBaTb Kak He3HaYyMTeNbHble
HapyLLeHns pyHKLMIA crnyxa.

Ha BTOpOoM aTane uccnenoBaHus NpoBeaeHo
conocTaBneHne KINMHUKO-OYHKLMOHANbHOM Xapak-
TEPUCTUKN CTENEHMN BblIPaXXEHHOCTU CITYXOBbIX Ha-
PYLUEHWUA N COOTBETCTBYIOLLMX MM MoKasaTenemn
KWO® B cNOCOBHOCTAX K OpUEHTaLUMM U 0BLLEHUIO.
PesynbTaThl MX COOTHOLLEHMS BbiBEAEHbLI C MOMO-
Wb Tabnuy, CONPsXXEHHOCTN, OTpaXkaloLwmnx B3a-
UMHOe pacnpegeneHne nx 3HaveHun. MNpu atom
Bce nokasatenu KVNO® B BbiweyKkasaHHbIX KaTe-
rOpUSX XXM3HEAEATENbHOCTM MMENM UCKIIOYMTENb-
HO CUJTbHYIO CBSI3b C YCTAHOBMEHHOW BENUYNHOWN
BbISIBITEHHbIX NPO6neM B HapyLUEHHbIX OYHKLUSAX
cnyxa, 1 Bo Bcex cry4yasnx koaduLmneHTbl koppe-
NAUMKN ObINN CTAaTUCTUYECKN 3HAYUMBbI.

MonyyeHHble AaHHbIE MO CONPSXKEHHOCTU CTe-
NMEeHN BbIPAXXEHHOCTU CIyXOBbIX HapyLUEHW 1 Mno-
kaszatenen KMO® B cnocobHOCTM K opueHTauum
npvBeaeHbl B Tabn. 2.

[aHHble Mo CONPSKEHHOCTN CTENEHN BblpaXKeH-
HOCTW CryXOBbIX HapyLueHui 1 nokasatenen KNO®
B CNOCOBOHOCTM K 0OLLEeHNo NpmBeneHsbl B Tabn. 3.
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Tabnuya 1

KnuHuko-cyHKUMOHaNbLHasA xapakTepucTuka HapyLweH1Mn (pyHKLUM cnyxa no creneHu
MUX BblpaXXeHHoCcTU ¢ no3uuun MK

CreneHb KnnHuko-yHKLMOHaIbHas XapakTepUCTUKa ClyXOBbIX HapyLLIEHMI
BbIPaXXEHHOCTU
CIyXOBbIX I'Ior|<<aM:3aTenb MK®-koab! MNMokasaTtenu peyeBoii ayamomeTpumn 6e3 criyxoBoro npotesa
HapyLLIeHI oo
HesHauntenbHble Koo 0 b2300.1 MpoueHT pa3bopynmBOCTM MHOTOCIOXHbLIX CITOB B CBOGOAHOM
b2300.2 3BYKOBOM MoJie B TULINHE Npy BXOAHOM curHane 65 ob Y3 —
b2300.3 He meHee 70 %;
b2300.4 NpouUeHT pa3bopumBOCTA MHOFOCHOXHbIX CIOB B CBOGOAHOM
b2304.1 3BYKOBOM MOrfie Ha (poHe LymMa (MHOrorornocue) npu OTHOLLEHWN
b2304.2 SNR=+6 b — He meHee 60 %
b2304.4"
e1251+4
Jlerkue Koo 1 b2300.1° MpoueHT pa3bopUnMBOCTM MHOTOCIIOXHbLIX CITOB B CBOGOAHOM
b2300.22 3BYKOBOM MOfe B TULWINHE Npy BXOAHOM curHane 65 ob Y3[ —
b2300.3 He meHee 70 %;
b2300.4" NPOLEHT pa3bopUMBOCTM MHOTOCIOXHBIX CIOB B CBOOOAHOM
b2304.2 3BYKOBOM MOrie Ha (poHe LymMa (MHOroronocue) npu OTHOLLEHWN
b2304.4" | SNR=+6 o5 — 55 % n MeHee
e1251+3
YMepeHHble Knao 2 b2300.17 MpoueHT pa3bopymBOCTM MHOTOCIIOXKHbIX CITOB B CBOOOAHOM
b2300.22 3BYKOBOM MOfe B TULINHE Npy BXOAHOM curHane 65 ob Y3[ —
b2300.3 45—65 %;
b2300.4%* NPOLEHT pa3bopynMBOCTM MHOFOCIOXHLIX CITOB B CBOOOAHOM
b2304.2 3BYKOBOM orie Ha ¢hoHe LyMa (MHOrororniocue) npu OTHOLLEHWM
b2304.3 SNR=+6 0b —55 % ” meHee
b2304.4
e1251+2
BbipaxeHHble Knae 3 b2300.3 MpoueHT pa3bopunBOCTM MHOTOCIOXHBIX CIOB B CBOGOAHOM
b2300.434 3BYKOBOM oJie B TULWINHE Npy BXOAHOM curHane 65 ob Y3 —
b2304.3 40 % v meHee;
b2304.4 NPOLEHT pa3bopumBOCTM B CBOOOAHOM 3BYKOBOM MOJie Ha ¢hoHe
e1251+1 wyma (MHororonocmue) npu otHowweHnm SNR=+6 opb — 20 %
N MeHee
Pesko Koo 4 b2300.4" MpoueHT pa3bopynmBOCTM MHOTOCIOXHbLIX CITOB B CBOGOAHOM
BblpaXXeHHble b2304.4 3BYKOBOM oJie B TULWINHE Npy BXOAHOM curHane 65 ob Y3[ —
e1251+0 0 %;
NPOLEHT pa3bopunmBoCTM B CBOGOAHOM 3BYKOBOM MoOfe Ha poHe
wyma (MHororonocue) npu otHoweHun SNR=+6 g6 — 0 %
[MonHaga ytpaTta Knaoo 4 b2300.4° MpoueHT pa3bopynmBOCTM MHOTOCIIOXHbLIX CITOB B CBOOGOAHOM
dyHKUMIA cryxa b2304.4 3BYKOBOM MOJie B TULUMHE Npy BXOOHOM curHane 65 ab Y3[ —
e1251+0 0 %;
npoueHT pa3bopymBocTy B cBOGOAHOM 3ByKOBOM rorie Ha hoHe
wyma (MHororosiocue) npu otHoweHnn SNR=+6 gb — 0 %

MpuMeuyaHu s "HocuTenb KoXreapHOro MMANaHTa.
’Hanuuve cUHApoMa (POHEMUYECKOW pPErPECCUM.

33a WCKMIoYEHNEM [JBYCTOPOHHE OCTPO HACTYMUBLLEH FMYXOThl (CpeaHsisi noTeps cryxa >91 b).

*3a MCKMIoYEHNEM HEBO3MOXHOCTM KOMMEHCaLMM Cryxa afekBaTHbIMMU CrocobaMu BCNeACTBIE MHOKECTBEHHBIX (DU3NYECKIX
1 (UNK) NCUXNYECKUX PACCTPONCTB.
®HeBO3MOXHOCTbL KOMMEHCALMN CIyXa aAeKBaTHLIMI CNocoBami BCIEACTBIME MHOXECTBEHHBIX (HN3UUECKUX 1 (M) NCUXUHECKMAX

pPacCcTponCTB.

AHanuaupys nony4eHHble AaHHble (CM. Tabn. 2
1 3), yCTaHOBMEHO, YTO HE3HAYUTESbHbIE HapyLLe-
HWUS1 OYHKUMIA Cryxa Unn He BbI3bIBAKOT OrpaHuye-
HUR xxn3HegeaTensHocTn (KO 0) B Takmx kaTe-
ropusix Kak cnocobHOCTb K OBLLEHNI0 U OpUeHTa-
UMn, Unum NpuBOAAT K BO3HUKHOBEHUIO JErKUX
npobnem (KNO®P 1) ToNbKO B BOCMPUATMM U pea-
rMpoBaHuM Ha BepGanbHO MOCTYNalLLYH CryXo-

BYt0 MHGOpMauuto. Jlerkue n ymepeHHble HapyLue-
HUSE PYHKUMIA crnyxa oByCcrnoBnmBaloT NosBrieHne
3aTpygHeHU B (OYHKLUMOHMPOBAHMMN B BbllleyKa-
3aHHbIX KaTeropusix B NErkOn CTENEHN BblpaXeH-
HocTh (KNO® 1). BolpaXKeHHble HapyLUeHUsT OYHK-
LU criyxa NpUBOASAT K YMEPEHHbIM OrpaHUYeHu-
SIM B CMNOCOBGHOCTSX K OOLLUEHWNIO U OpueHTauum
(KNOD 2), pesko BblpaxkeHHble — K cpeaHe (KNOP
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Tabnuua 2

Pe3ynbTaThl CONPSXKEHHOCTU CTENEHU BbIpaXXeHHOCTU CNyXOBLIX HapyLweHun u nokasatenen KUWO®P
B CNOCODOHOCTU K OpUEeHTaLumn

CTeneHb BLIPAKEHHOCTY | yy1ng, o KOs 1 Kuod2 | Knod3a | KMO® 36 | Kuood 4 Bcero
CIYXOBbIX HapyLLEHW

HesHauntenbHble 14 3 0 0 0 0 17
Jlerkve 0 12 0 0 0 0 12
YMepeHHble 0 37 0 0 0 0 37
Bblpa)keHHble 0 0 49 0 0 0 49
Pe3ko BblpaxeHHbIe 0 0 0 11 3 0 14
MonHas yTpata dyHKUMR 0 0 0 0 0 0 0
cnyxa

WToro 14 52 49 11 3 0 129

Tabnuya 3

Pe3ynbTaThl CONPSXKEHHOCTU CTENeHU BbIpaXXeHHOCTU CIyXOBbIX HapylweHUn U nokasatenei KUWO®P
B CNOCODOHOCTHU K OOLLEeHUI0

CTeneHb BLIPAKEHHOCTH | y1ng, Kua® 1 Kuoe2 | Kuod3a | KMOd 36 | Kuod 4 Bcero
CIyXOBbIX HApYLUEHUI

HesHauntenbHble 17 0 0 0 0 0 17
Jlerkvne 0 12 0 0 0 0 12
YMepeHHble 0 37 0 0 0 0 37
BbipaeHHble 0 0 49 0 0 0 49
Pe3ko BblpaXXeHHble 0 0 0 11 3 0 14
MonHas yTpaTa cyHKUMIA 0 0 0 0 0 0 0
cnyxa

Wtoro 17 49 49 11 3 0 129

3a) nnn 3HauntencHo (KMOD 36) BblpaXeHHbIM.
MNMauneHTbl ¢ MHOXECTBEHHbIMU (PU3N4ECKUMU 1
(M) NCMXMYECKMMU pacCTPOMUCTBaAMM U UMEIOLLME
NOSHYI0 yTpaTy OYHKLUMIA cryxa, KOTopble HEBO3-
MOXHO KOMMNeHcMpoBaTb afekBaTHbIMU criocoba-
MW, He ABMANMUCL NPEAMETOM Hay4yHOro uccreno-
BaHWs. OHaKO MOXHO NPeanonoXuTb, YTO Y HUX
OyayT BO3HMKATb PEe3KO BblpaXeHHble npobrembl
B (DYHKLUMOHMPOBAHMUN B YCIOBUSAX CITyXOBOWN Cpe-
abl (KNO® 4).

BbiBegeHHble HamMu Ha npeablgyLwmnx aranax
nccrnefoBaHnsi COOTHOLIEHUSA KITMHUKO-(PYHKLMO-
HarnbHON XapaKTepPUCTUKN CTEMNEHN BbIpaXKEHHOC-
TU CNYXOBbIX HAPYLUEHUA U COOTBETCTBYOLLUX UM
nokasatenen KNO®P B cnocobHOCTSX K OpueHTa-
Lun 1 oBLLEHNIO Nernu B OCHOBY pa3paboTku Kpu-
TepueB yCTaHOBNEHUSA WHBANWOHOCTU nunuam
C nocrneacTBuaMun 3aboneBaHui opraHa cnyxa
craplue 18 ner.

OcHoBaHueM ansa ycrtaHosnenud lll rpynnbsl MH-
BanMaHOCTU SBMSIOTCA:

— YMepeHHOe orpaHuyeHune crnocobHocTu
k opmeHTauun (KNO®P 2), obycnosneHHoe orpaHu-
YeHMeM aKTMBHOCTU U BO3MOXHOCTU y4acTus
B pamMkax kateropun gomeHoB d220 (BbINonHeHWE
MHoronnaHoBbIx 3agadv) n d330 (peyb), BkNoYvas

CNOCOBHOCTbL NoKanu3oBaTb MCTOYHUK 3BYKA
(b2302 (nokanusauusi ICTOYHWKA 3BYKa)), B pe-
3yrbraTe Bblpa)KeHHbIX CTOMKUX HapyLUEeHU doyHK-
uun cniyxa (b2300 (BocnpusaTue 3Byka), b2304 (pac-
no3HaBaHWe peyun)) C Y4eTOM UX KOMMeHcauuu
He3HauuTenbHbIMM obneryawwmmy akTopamm
oKkpyxatowen cpenbl (e1251+1 (Bcnomoratens-
Hble cpefiCTBa W TEXHOJIOrMN KOMMYHMUKaLUunK)),
npeacTaBneHHbIMU PasfnYyHbIMU CIyXOBLIMU NPO-
Te3amu;

— YMepeHHOe orpaHuyeHue crnocobHocTu
k obLeHuo (KNOD 2), obycnosneHHoe orpaHuye-
HVYEeM aKTUBHOCTU N BO3MOXHOCTMW y4acTusi B pam-
kax kateropun gomeHoB d3 (obweHune) n d750 (He-
dopmarbHble coumarbHble OTHOLIEHWS) B pe3yrb-
TaTe BbIPaXXEHHbIX CTONKUX HapyLIeHU yHKLNIA
cnyxa (b2300 (BocnpusaTue 3Byka), b2304 (pacnos-
HaBaHWe peyn)) C y4eTOM UX KOMNeHcaunn HesHa-
YyuTenbHbIMY 06neryarLLMmMmn hakTopamm oKpyxa-
towen cpenbl (e1251+1 (BcnomoraTerbHble cpea-
CTBa W TEXHOMOrMN KOMMYHUKaLUK)), Nnpeacras-
NEHHbIMWU PasfUYHBIMU CIYXOBLIMW NpOTEe3amu;

— CpeAHeBbIpaXXeHHOe orpaHn4eHne cnocobHo-
ctv K opueHTaumm (KUWOP 3a), obycnosneHHoe or-
paHW4YeHWEM aKTUBHOCTM U BO3MOXHOCTU y4yacTus
B paMkax kateropun gomeHoB d220 (BblNomnHeHue
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MHoronnaHoBbiX 3aga4v) u d330 (peyb), BkNoYvas
CNOCOBHOCTL NoKann3oBaTb MCTOYHUK 3BYKa (02302
(nokanusauust ICTOYHKKA 3BYKA)), B pe3ynbsrarte pes-
KO BbIpaXX€HHbIX CTOMKMX HapyLLEHUA OyHKLINIA Crly-
xa (b2300 (BocnpusiTue 3Byka), b2304 (pacnosHa-
BaHWe peyn)) Np1 HEBO3MOXXHOCTUN UX KOMMEHcaLum
obneryarowmMm hakTopamu OKpyxaroLen cpefbl
(e1251+0 (BcnomoraTtenbHble cpeacTsa U TEXHOSO-
TN KOMMYHMKaLIMK)), NpeacTaBneHHbIMM Pa3nnyHbl-
MW CNyXOBbIMU NPOTE3aMK, B COMETaHUM C HeJopas-
BUTMEM peyn: (poHETUKO-poHemaTnyeckoe, PoHeTH-
yeckoe, I, lI—IlI, 1l ypoBHM peyeBoro passutuns;

— CpefHeBblpaXXeHHoe OorpaHuyeHue crnocob-
HocTh K obweHno (KMOP 3a), obycrnoBneHHoe
orpaHMyeHneM akTMBHOCTU U BO3MOXHOCTU y4yac-
TS B paMKax kaTeropui gomeHoB d3 (obLieHue)
n d750 (HedhopmanbHble coLmarnbHble OTHOLEHUS)
B pesynbrate pe3Ko BbIPaXeHHbIX CTOMKUX Hapy-
WweHnn dyHkum cnyxa (b2300 (socnpusitue 3By-
ka), b2304 (pacnosHaBaHue peyn)) npu HEBO3MOX-
HOCTU UX KOMMeHcauun obneryaroLwmmm akropa-
MU OKpyxatoLLen cpeapbl (€1251+0 (BcnomoraTenb-
Hble cpefCcTBa U TEXHOMOrMM KOMMYHUKaLUUK)),
npeacTaBneHHbIMU PasfnYHbLIMU CYyXOBbIMU NPO-
Tes3amu, B COMeTaHUn C HegopasBUTUEM peyn:
doHeTuko-poHemMaTudeckoe, doHeTnveckoe, Il,
[I—IIl, 11l ypoBHM peyeBoro passuTus.

OcHoBaHveM ansa yctaHosneHus Il rpynnbl UH-
BanWaHOCTU SABMAIOTCA:

— 3HAuYMTENbHO BbIPaXXEHHOEe OrpaHu4yeHune
cnocobHocTn k opneHTaumnn (KO 36), obycnos-
NEHHoe orpaHuyeHneM akTUBHOCTM 1 BO3MOXHOC-
TW y4yacTus B pamkax kateropun gomeHos d220
(BbINOMHEHWE MHOronnaHoBbIX 3adad) u d330
(peyb), BkMYasa CnocobHOCTL nokanusosaTb UC-
TOYHUMK 3ByKa (b2302 (nokanusauus MCToYHMKa
3ByKa)), B pesyrnbrate pe3Ko BblpaXeHHbIX CTOMW-
KX HapyLueHnn pyHkummn cnyxa (b2300 (Bocnpus-
Tue 3Byka), b2304 (pacnosHaBaHue peuun)) npu
HEBO3MOXHOCTM UX KOMMNeHcaummn obneryaroLmmm
dakTopamum okpyxatowen cpebl (€1251+0 (Bcno-
MoraTernbHble CPeAcTBa U TEXHONOrMU KOMMYHU-
Kauum)), npeacTaBreHHbIMU PasfuyHbIMU CIyXO-
BbIMW MpoTe3amu, B COMeTaHuu C Heoopas3BUTU-
eMm peuu: |, I—Il ypoBHU peyeBoro pa3suTus, B TOM
yucrne OCrOXHEHHble BapuaHTbl;

— 3HauUTEeNbHO BbIpaXeHHoe orpaHuyeHune
cnocobHocTn Kk obweHuo (KNOP 36), obycnos-
NEeHHoe orpaHnyeHnemM akTUBHOCTM 1 BO3MOXHOC-
TV y4acTusi B paMKax kateropuin gomeHon d3 (06-
weHune) n d750 (HedopmarnbHble colmarnbHble OT-
HOLLEHWS) B pe3yrbTaTe pe3ko BblpaXXeHHbIX CTON-

KX HapyLUEeHWI PYHKLMIA CryXxa Nnpu HEBO3MOXHO-
CTW UX KOMMNeHcaumm obneryarLwmmMmm gakropamm
oKkpyatoLLen cpeapl (€1251+0 (BcnomoratenbHble
cpeacTtea M TEXHOMOMMM KOMMYHUKaUuK)), npea-
CTaBMEHHbIMM Pa3NNYHbIMM CIIyXOBbIMU MPOTE3aMW,
B coveTaHun ¢ HegopassuTtnem peun: |, —Il ypoHm
peyeBOro pasBuUTUSA, B TOM YUCME OCIOXHEHHbIE
BapuaHTblI.

OcHoBaHveM ans yctaHoBnexus | rpynnbl UH-
BanvAHOCTU SABNSAOTCS: HanMyne pesko BblpaXeH-
HbIX orpaHnyeHn xunsHegeatensHoctn (KNOD 4)
B CMOCOBHOCTN K OBLLEHNIO 1 (UNKN) opueHTauun,
06yCrnOBEHHbIX OrpaHNYeHNEM akTUBHOCTU U BO3-
MOXHOCTW y4acTuUsi B pamMKax KaTeropmin JOMEHOB
d220 (BbInOMHEHNE MHOTOMMaHOBbLIX 3aga4) n d330
(peyb), BKNtovas cnocoBHOCTb foKanmnsoBaTb UC-
TOYHUK 3BYyKa (b2302 (nokanusauus MCTOYHMKA
3Byka)), u (unu) kateropuin goMmeHoB d3 (obLueHne)
n d750 (HedhopmarsnbHble coLmarnbHbIe OTHOLLEHUS)
B pes3ynbrate CTOWKOW MOSHOM yTpaTbl YyHKUUIA
cnyxa (b2300 (socnpusaTtue 3Byka), b2304 (pacnos-
HaBaHWE peyn)) N HEBO3MOXHOCTU UX KOMMEHCa-
unn ageksaTHblMK criocobamu BCneacTBue MHO-
XXECTBEHHbIX PU3NYECKUX U (MNN) NCUXUYECKUX
paccTpoNCTB.

Hamu npoBeageHo ocBuaeTensCTBOBaHNE BCEX
NauMeHToB, BKMIOYEHHbIX B Hay4YHOe uccnenosa-
HWe, C Lenblo yCTaHOBMEHUS (HEeyCTaHOBMEHNS)
OOHON W3 rpynn MHBANUOHOCTM MO KPUTEPUAM,
paspaboTaHHbiM ¢ no3uumin MK®, ocHOBaHHbIM Ha
pesynbTraTax OLEHKN CTENEHN BbIPaXXEHHOCTU UMe-
OLLXCS Y HAX OFPaHUYEHUI XU3HEeOEATENBHOCTM
(6a3oBLIX KaTeropuii), Bbi3BaHHbIX CTOMKUMU Ha-
pyLUEHUSMU (PYHKLMIA cryxa.

N3 129 yenosek Ill rpynna nHBanuaHocTh on-
pegeneHay 59 (45,7 % (95 % AW (36,9—54,7 %))
naumenTos, Il rpynna—y 4 (3,1 % (95 % W (0,9—
7,8 %)). Y 66 (51,2 % (95 % ON (42,2—60,1 %)
YyernoBek OTCYTCTBOBAaSIM OCHOBaHWSA AN YCTaHOB-
NeHnsa 0AHOM M3 rpynn MHBaNUAHOCTMK.

W3 81 nauneHTa c lll rpynnon nisanuaHocTn 25
(30,9 % (95 % OWN (21,19—42,1 %)) He 6binu npu-
3HaHbl MHBanNMAamn B CBA3W C YTOYHEHMEM CTe-
NEHN BbIPAXXEHHOCTN MMEILLUXCS Y HUX OrpaHu-
4YeHun xusHegeatenoHocTn. OgHako 3a cyeT Ao-
CTUDKEHWS y 3TOM KaTeropuu nuL, coumnanbHO agek-
BaTHOrO Crnyxa COBPEMEHHbIMU aKyCTUYECKUMMU
cpencTBamMmn KOppeKLMN TYroyxocTu paclumpuncs
nepeyveHb NokasaHHbIX Ans HUX BUAOB paboT, He-
OOCTYMNHbIX paHee, 1 NosBMUNack BO3MOXHOCTb OC-
BOEHMS HOBbIX Mpodeccnin Ha ypoBHE AOMNOSHU-
TenbHoro obpasoBaHusa [15, 16]. Y 2 (2,5 % (95 %
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N (0,3—8,6%)) 4Yenosek GbINM OCHOBaHUA AN
NOBbILLEHUS rPYNMbl UHBANUOHOCTU, B pesyrnbraTte
4yero um yctaHosreHa Il rpynna nHBanuaHocTy.

MpuBegemM KNUHUYECKU npumep pesynsraTa
OCBMAETENbCTBOBAHUA NauUMeHTa CO CIyXOBbIMU
HapyLWeHUAMN C NMPUMEHEHNEM HOBbIX paspabo-
TaHHbIX KPUTEPUEB UHBANMUAHOCTH.

MauuneHT ®., 56 net. Cnyx cHWxXeH ¢ 37-neTHe-
ro Boapacrta. [puceoeHa lll rpynna nHBanngHocTK
BeccpoyHo. MNonb3yeTca NOCTOSIHHO aHanoroBbIM
CryxoBbIM arnnapaTtoM Ha NpaBoe yXo CO CTaHAap-
THbIM YLIHbIM BKragbiweM. MNpoxuBaeT B cembe
N1y € HopmarnbHbIM criyxoM. Ha npueme 6e3 co-
nposoxaeHus. ObpasoBaHue cpegHee cneunanbs-
Hoe. OcHoBHas npodeccusi — TpakTopuct. B Ha-
cTosiee BpeMsi He paboTaerT, Tak Kak He MOXeT
TPYAOYCTPOUTLCS NO NPUYMHE HaANU4Ma MeanuumnH-
CKUX MPOTUBOMNOKa3aHWM K ynpaBneHuno TpakTopa-
mu kateropun A, B, C, D, E, F [16]. OT npegno-
YXeHHoW npodeccnoHarbHOM nepenoaroToBkum (oc-
BOEHUSA HOBOW Mpodeccun) KaTteropuveckn oTka-
3blBaeTCs.

Mo AaHHbIM OLEeHKN 3PPEKTUBHOCTU CYXO-
NpOTE3NPOBaHNSA C NPUMEHEHMEM TOHaNbHON Mo-
poroBon aygmomeTpum B cBOGOAHOM 3BYKOBOM
none yCcTaHOBIEHO, YTO C NUYHLIM CIyXOBbIM an-
napaTom Ha NpaBoe YXO He AOCTUralTCcsa Noporu
cnyxa, xapakTepHble AN afekBaTHOro Cryxonpo-
TesnpoBanus [17]. MauneHty ®. 6bin nogobpaH
N HaACTPOEeH LUMpPOBON CyxoBOW annapat, KOM-
NEeHCUPYIOLLNIA UMEIOLLYIOCS Y HErO TYroyxoCTb A0
coumanbHO afiekBaTHOro crnyxa, Takke pekoMeH-
AOBaHO M3roTOBUTb MHAMBUAYaNbHbLIA YLHOW
BKNaablLL.

Ha ocHoBaHuM pe3ynbraTtoB MEeAULUHCKOro
ocmoTpa nauyneHTta ®., nabopaTopHbIX, NHCTPY-
MEeHTanbHbIX U UHbIX UCCNEeOBaHUIN, aHanusa uH-
dhopmauun, cogepxaliencs B ero MeguuuHCKnX
N MHBbIX JOKYMEeHTax, Bpayun-akcrnepTsl MPOK:

— BbICTaBUNUN KITUHUKO-(PYHKLMOHANbHbIA K-
arHo3: ABYCTOPOHHSS XpOHMYeCcKas HempoCeHcop-
Hasa TyroyxocTb Il ctenenn (BOS3, 1997), peyb
B HOpMe (OCHOBHOW); caxapHblvi AnabeT 2-ro Tuna
(conyTcTBYOLWMIA); IKCNEPTHO-peabunmMTaymoH-
HbIn gmnarHo3s: s2500.003, s2501.003, s2502.003,
$2508.003, s260.883, b2300.3, b2302.0, b140.0,
b144.1, b1521.1, d330.00, d3351.00, d350.12,
d3602.11, d220.12, d750.13, d3600.12, d850.12,
e1251+3, e2501.2, e310+3;

— onpeaenuny HapyLleHus OYHKLUUA: yMepeH-
Hble HapyLLeHUst YHKLMI CriyXa; OrpaHUYeHNs ns-
HeOeATeNnbHOCTU: CMNOCOOHOCTb K OOLWEHUo

(KNOo 1), cnocobHocTb k opueHTauumn (KAOD 1),
cnocobHocTb K Tpygoson geatensHoctn (KNOP 1);

— BbIHECNW peLleHne O HeYyCTaHOBMNEHUN WH-
BarnuaHoOCTW.

3 akcnepTHOro 3aknioyveHns crieqyert, YTo na-
uneHT @. He 6bIn Npu3HaH MHBanuaoMm. B ceAsu
C OTCYTCTBMEM MEAMLIMHCKMX NPOTUBOMNOKa3aHWi
K ynpasneHuto Tpaktopamu kateropum A, B, C, D,
E, F [17] BoccTaHoBrEHbLI ero npodeccnoHansHo-
KBanuguKaLMOHHbIA CTaTyC MU rOOHOCTb B OCHOB-
HOW npodeccun (TPaKTOPUCT) NPU UCKNIOYEHUN
BO34EWCTBUS BpeHbIX (MO WyMy) YyCroBUi

TpyAa.
B biBOABLI

1. Ha ocHoBe HOBOW TeopeTudeckon 6a3sbl, UC-
none3aytowen kogbl MK®, paspaboTtaHbl Kputepum
YCTaHOBMEHUS UHBANUAHOCTU Nuuam ¢ nocneg-
cTBMAMM 3aboneBaHui opraHa cryxa, kotopble
COOTBETCTBYIOT COBPEMEHHOMN KOHLEenuunM nHea-
NUAHOCTK, Noaxo4aM U NOHATUMHOW cucTeMe aen-
CTBYIOLLIErO 3aKOHOAATENbCTBA.

2. MNpepcTraBneHHas KIMHUKO-PYHKLMOHaNnbHas
XapaKTepPUCTMKA CNYXOBbIX HapyLUEHWI No cTene-
HW X BbIPaXXEHHOCTWN MNO3BOMSAET OLEHMBATL «pe-
YEBOW CINyxX» Kak coumanbHyl0 Kateropuvio, B TOM
yucrie B cnydasx Hanmums npoTUBOMNOKa3aHuin
K CIyXonpoTe3mpoBaHuLo.

3. MNpwu npoeegeHnn MC3 crneagyeT yuntbiBaTb,
4YTO OAHA M Ta Xe CTeneHb TYroyxoCTu B 3aBUCK-
MOCTU OT 3hPEKTUBHOCTU €€ KOMMNEHCaL MM aKyc-
TUYECKUMM CPEACTBaMM KOPPEKLNN Cryxa MOXeT
NPUBOANTL K PasfiUYHbIM YPOBHSAM OrpaHUYyeHunn
XKNU3HEOEeATENbHOCTN.

4. Ha ocHOBe aHanusa B3auMOCBSI3N KINHUKO-
YHKLUMOHANbHOW XapaKTEPUCTUKN CIYyXOBbIX Ha-
PYWEHUA N OrpaHNYEeHUn XKU3HeLeATeNbHOCTH
YCTaHOBMEHbl 3aKOHOMEPHOCTH, NO3BOMSAKOLLME
onpenenuTb TPYAHOCTY B 0OLLEHUN 1 OpUEHTaLUN
no NpAMbIM U3MEPEHUAM TakuUX NoKasaTenemn
dYHKUNIA criyxa, Kak CbILLUMMOCTb, pa3bopynBoCcTb
peyn n oToTonuKa.

5. lNprmeHeHne HOBLIX pa3paboTaHHbIX KpUTepu-
eB nHeanuaHoctu ¢ no3uuun MK® B MCO obecne-
YNT OOBLEKTUBHOCTbL €€ MPOBEeAEHNA U MUHUMN3A-
LMo BaprMaberibHOCTU BbIHOCMMOIO 3KCMEPTHOrO
peLLEHNS], BbI3bIBAEMOWN YerioBe4eCkUM DaKTOPOM.

KoHTakTHas nHdopmMaums:

Kosnoea CeeTtnaHa BnagmmupoBHa — 3am. Aupektopa

no KnuvHu4eckon paboTe.

PHIIL MeauumnHckoi aKcnepTuabl U peabunutaumm.

0. KOxHoBka, c/c Konoauwanckuin, 93, 223027, MuUHCKuiA p-H,
MwuHckas obn.
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T.B. PABLIEBA, A. . TATAHOBWY, 1. A. MAKAPEBUM

QOPEKTUBHOCTb MMMOBUITU3OBAHHbLIX OJTUTONENTUAOB
ana CHWXEHNA KOHUEHTPALUWUU MPOBOCHAJUTENBbHbBIX ULUTOKMHOB
B KPOBW IN VITRO

Benopycckuin rocyfgapCTBEHHbIN MeAULUHCKMIA yHUBepcuTeT, MuHck, benapych

LlumoKuHbI 58715110MCs 8aXKHbIMU pea2yrisimopamMu UMMYyHOIo2u4yeckux peakyull. lpu eblpaxxeHHOM MoebileHUU KOH-
ueHmpauyuu nposocnanumernbHbIX YUMOKUHO8 pa3eusaemcsi namosioeud4ecKkoe COCMOsiHUE, U38eCMHOe KaK UUMmOoKU-
HO8bIU wmopm. OOHUM U3 NepcrneKmusHbIX Memo0d08 CHUXEHUsS KOHUeHmpauyuu YUmoKUHO8 Moxem 6bimb UCob306a-
Hue creyuguyeckux onueonenmuoiHbIX u2aHo08.

Lenb uccnedoeaHus. OueHums in vitro aghgpekmusHocmb crneyuguyeckux onueonenmudoos, UMMObUNU308aHHbIX
Ha rosIuUMEepHOM 2erfe, CHUXamb KoHueHmpauyuro a-®HO, UJ1-6 u UJ1-8 8 nnasme Kposu Yeriogeka.

Mamepuan u memoOdsl. Vicrnonb3oeanu creyuguyeckue cuHmemudeckue osnu2onenmuodsbl, UMMObUU308aHHbIE Ha
rnonuakpunamudHoM eenie MemodomMm padukasibHOU rnonumepudayuu. dghghekmusHocmes onnuzonenmudos oueHusasnu o
U3MEHEHUI KOHUeHmpayuu YUumoKUHO8 rocrie KoHmakma nna3mbl ¢ UMMObUIU308aHHbIMU Ha 2efie nenmudamu. KoH-
ueHmpauur YumokuHos orpedensnu MemodoM UMMYHOGEPMEHMHO20 aHausa.

Pe3ynbmamsbi. Hecrieyuguyeckass adcopbyusi yumoKUHO8 Ha rnosnuakpunamudHom eene bes onuzonenmudos co-
cmasuna ons a-@HO — 30,09 [27,43—30,91] na/mn, UJ1-8 — 28,55 [28,02—33,14] na/mn, UJ1-6 — 37,63 [29,23—38,84]
ne/mn. Noka3aHo, 4Ymo ummobunusogaHHble crieyugudeckue 0ns a-PHO nenmudbl yMeHbWarom KOHUeHmpayun yumo-
KuHa 8 nnasme kposu Ha 191,33 [162,561—237,31] ne, unu 6,35 [5,40—7,95]-10° monekyn Ha 1 mn 2ens; cneyuguyeckue
0ns1 UJ1-8 nenmudbl cHUXarom KoHUeHmpauuro yumokuHa Ha 184,10 [167,63—223,13] ne, unu Ha 6,15 [5,55—7,45]-10°
monekyn WUJ-8 Ha 1 mn eens; ummobunusogaHHble crieyuguyeckue Ons MJ1-6 onueonenmudbl CHUXaom KOHUEeHmpayuo
uumokuHa Ha 88,64 [71,47—119,99] ne, unu Ha 2,30 [1,85—3,10]-10° monekyn UJ1-6 Ha 1 mn 2ens.

3aknroyeHue. ViMmobunusosaHHble, crieyugudeckue Ot mposocnanumernbHbIX UUMOKUHO8 onuzonenmuobl s6/is-
romcsi 3¢(bgheKmMUBHbIM UHCMPYMEHMOM CHUXEHUSI KOHUeHmpauyuu YUmOoKUHO8 8 rnasme Kposu in vitro. [Mony4yeHHble
pesynbmamsbl Mo2ym 6bimb UCMonb308aHbl 0551 pa3pabomku usdenuli MeOUUUHCKO20 Ha3HadyeHusi (2emocopbeHmos),
CrocobHbIX YyMeHbUWamp KOHUEHMPayU YUMOKUHOS.

Knroueeble croea: UumoKuHbI, UHMepelKkuH-6, uHmepnelKuH-8, a-ghakmop HekKpo3a oryxosnu, uMMoburu3oeaH-
Hble onuzonenmuosbl.

Cytokines are important immunological requlators. The excessive increase of pro-inflammatory cytokines concentration
leads to the pathological condition known as a “cytokine storm”. The promising method for the cytokine concentration
reducing can be the specific oligopeptide ligands applying.

Objective. To investigate the effectiveness of the oligopeptides immobilized on a polymer gel to reduce concentration
of TNF-, IL-6 and IL-8 in human blood plasma.

Materials and methods. We used specific synthetic oligopeptides immobilized on a polyacrylamide gel by radical
polymerization. The oligopeptides effectiveness was assessed by the change in the cytokine concentration before
and after contact plasma with immobilized peptides. The cytokine concentration was determined by enzyme
immunoassay.

Results. The nonspecific cytokines adsorption on polyacrylamide gel without oligopeptides was 30.09 [27.43—30.91]
pg/ml for TNF-alpha, 28.55 [28.02—33.14] pg/ml for IL-8, 37.63 [29.23—38.84] pg/ml for IL-6. Experiments showed that
immobilized TNF-specific peptides reduce the cytokine concentration by 191.33 [162.51—237.31] pg or 6.35 [5.40—
7.95]-10° molecules per 1 ml of gel; peptides specific for IL-8 reduce the cytokine concentration by 184.10 [167.53—
223.13] pg or 6.15 [5.556—7.45]-10° IL-8 molecules per 1 ml of gel. The immobilized IL-6-specific oligopeptides reduce the
cytokine concentration by 88.64 [71.47—119.99] pg or 2.30 [1.85—3.10]-10° IL-6 molecules per 1 ml of gel.

Conclusions. The interaction of human plasma with immobilized oligopeptides specific for proinflammatory cytokines
is an effective way to reduce the cytokine concentration. The date obtained can be used to develop medical devices
(hemosorbents) capable of reducing the concentration of cytokines.

Key words: cytokines, interleukin-6, interleukin-8, tumor necrosis factor-a, immobilized oligopeptides.

HEALTHCARE. 2021; 5: 15—20.

EFFICACY OF IMMOBILIZED OLIGOPEPTIDES FOR CONCENTRATION REDUCING THE PRO-INFLAMMATORY
CYTOKINES IN BLOOD IN VITRO

T. V. Ryabtseva, A. D. Taganovich, D. A. Makarevich
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LINTOKMHBI — HU3KOMOMeEKynsapHble 6enkn
(meHee 50 k[la), y4acTByloLme B perynsaunm Bcex
UMMYHOJSTOMMYECKUX peakunii, B YaCTHOCTU peak-
unn Bocnanenus [1]. C upeamepHon, Heynpasnsie-
MOW NpoAyKLMeN LMTOKMHOB CBA3bIBAKOT Takoe na-
TONornyeckoe COCTOSHWE, KaK LUTOKUHOBBLIN
LLUTOPM, CONPOBOXAAIOLLMIA MHOTNE MH(PEKLMOHHbIE
(BupycHble n 6akTepuanbHble) U HeMHAEKLMOHHbIE
(ayTOMMMyHHBIE U peakunn OTTOPXKEHUS TpaHC-
nnaHTarta) 3abonesaHus [2]. [pu BbIpaXXeHHOM Mo-
BbILLEHUW KOHLEHTpaLuy NpoBOCNanmnTerbHbIX Lin-
ToknHOB (a-PHO, UJT-6 n NI1-8) B kneTkax n Mex-
KNeTo4YHOM NPOCTPaHCTBE YBENUYMBAETCH NPOHU-
LaeMoCTb Kanunnspos, NoBpexaaeTcs SHAoTENUN
COCyoB, YTO MPUBOAUT K BO3HUKHOBEHUIO BHYT-
pucocyamctoro Tpombo3a. O4HOBPEMEHHO M3Me-
HseTca MeTabonuam yrneBodoB (TMneprimkeMumst),
KOCTHOW TKaHu (pe3opbuns kocten), nuTaHus (ka-
xekcus) [3, 4]. OcHoBHas Tepanusa LMTOKMHOBOIO
LUTOpPMa HanpasneHa Ha nogaepxaHne yHKUUn
opraHa-MuLLIEHN (MOYKK, nerkve, cepaue), a Tak-
e Ha neyeHune ocHoBHoro 3abonesaHus. [onon-
HUTeNbHasa Tepanusa HanpasfieHa Ha CHUXeHue
KOHUEeHTpauun n nHrnbuposaHme nposocnanu-
TenbHbIX LUUTOKMHOB B Nnasme kposu. C aTon ue-
Nblo MOryT 6bITb UCMONb30BaHbl cneundguyeckme
MOHOKITOHanbHbIE aHTUTENa 1 3KCTpakopnoparbs-
Hble MeToAbl OYULLEHNS KpOoBU [5—T7].

Hun3komonekynapHble BewecTsa Tuna LUTOKM-
HOB MOXHO yAanuTb 13 nnasmbl KpOBY MO NPUHLK-
ny n3 GonbLUein KOHUEHTpauun B MEHbLLY U ny-
TeM agcopbumun. VccnenoBaHnss AUHAMUKA KOH-
LEeHTpauun LMTOKMHOB MpuU NpoBeAeHNN NPOANeH-
HOW 3amMecTuUTenbHOW Tepanuu u copbuunu
C UCNOMb30BaHNEM U3BECTHbIX NONMMepoB (Nonu-
MeTurMeTakpunart, NofMBUHUMOBLIA CNUPT, NOMK-
aKpUNOHUTPUA, OeKCTpaH-CynbdaTt 1 Nonucynb-
doH) nokasanu, 4To B Nnasme KPOBM OHa CHWXa-
€TCsl, HO HeJOCTaTOYHO 3WPEKTMBHO N HE CNEeLn-
dunyHo [8, 9]. Takum obpasom, paspaboTka
cneunuyecknx NUraHaoB, KOTOpble MOryT ObITb
NMMOBUNN30BaHbl HA NONUMEPHYID MaTpuuy Ans
NOBbILLEHMSA cneunduYHOCTN cCopBLUN LMTOKUHOB,
SBNSETCS aKkTyanbHOM 3agayen B obnacTtu paspa-
60TOK M3genun MeguUMHCKOro HasHaveHus ans
3KCTpaKopnopanbHOro OYULLIEHUS KPOBMU.

MenTngbl ABNSATCA NEepPCnekTUBHLIMU NUraH-
AaMn Ang nosblleHns cneumduyHocTn copbumm
LMTOKMHOB BBUAY MX XUMWYECKON CTaburnbHOCTU
1 BO3MOXHOCTM MMMOBUNU3aumMm Ha NofIMMepHOM
HocuTene, HU3KOM MMMYHOreHHOCTU U AOCTYMHO-
CTW ONA ckpuHuHra in silico [10, 11].

Llenblo gaHHOro mnccnegoBaHua ABnsnach
oueHKa in vitro 3pMEKTUBHOCTM CrneLnpUYecknx
onuronenTuaos, UMMOBUNN30BaHHbLIX Ha NONMMEpP-
HOM rene, CHWXaTb KoHueHTpauuto o-PHO, NI1-6
n UI-8 B nnasame KpoBKU YenoBeka.

Matepuman unm metToahbl

Wcecneposanu onuronentuabl NpoOM3BOLCTBA
Changzhou Xuanming Chemical Co. Ltd. (YaH4-
xoy, LUzaHcy, Kutan). Onuronentugbl ansa a-OHO:
o-OHO-Trp-Val-Pro (WVP, M=400,00 da), Trp-Asn-
Trp-Val (WNWV, M=604,00 fa), Trp-Asn-Trp
(WNW, M=505,00 da); onuronentugbl gna WJ1-8:
Trp-Asp-Phe-Asp (WDFD, M=582,25 [1a), Trp-Asp-
Phe-Phe (WDFF, M=613,66 [a); onuronentngsbl
ana UJI-6: Tyr-Phe-Val (YFV, M=428,20 [a), Ser-
Phe-Tyr-Arg (SFYR, M=571,62 [1a).

XNUMUYECKYIO UMMOBUIIM3aLMIO ONUronenTuaoB
OCYLLIECTBANM C MOMOLLBbIO peakuny pagnkanbHOm
nonumepusauuu [12] akpunamuga n mMeTuneH-
fbuc-akpunamuga (06WNN 06BbEM peakUMOHHOM
cmecn — 10 mn) ¢ pacTtBOpoM OonuronenTuaos
(10 mM). Insi noBbIWeHUs apPEKTUBHOCTU UMMO-
Ovnusaummn nepen peakumen nonMMmepusaLmm npo-
Boavnun N-auunumpoBaHme onmronenTuaoB XopaH-
rMapuaoM akpuroBomn KUcnoTel no metogy LoT-
TeHa — baymaHa [13, 14]. B pesynberate nonyya-
nm 10 Mr nonuakpunammgHoro rugporens,
copgepxawtero 1 MM onuronenTngos. NonyyeHHble
COnonuMeEpbI oYULLIaNM OT OCTaTOYHbLIX MOHOMEPOB
C NMOMOLLbI0 MHOFOKPATHOMO MPOMbIBaHUSA, Yepe-
ays ONs NPpOMbIBKM OUCTUINIMPOBAHHYHO BOOY
(0,2 n) n cdousnonornyeckmmn pacteop (0,2 n).

[na nonyyeHns nnasmbl KPOBU C BbICOKON KOH-
ueHTpaunen a-dHO, UIT-6 n UI-8 kpoBb NpakTu-
YeCKn 340POBLIX JOHOPOB akTUBMPOBAMY NMNOMNO-
nucaxapuaom E. coli [15]. KoHueHTpaunsa LMToku-
HoB nocne aktmBauun ana o-PHO — 1302,68
[1228,26—1363,81] nr/mn, NN-8 — 357,76
[330,01—385,90] nr/mn, NI1-6 — 642,41 [619,00—
701,84] nr/mn.

B0O3MOXHOCTb MMMOBGUNN30BaHHbLIX ONUIO-
nentTuaoB copbupoBaTb LUMTOKMHbBI OLLEHUBanNu,
NPUMEHAA MOANMULNPOBAHHBIA MeTo, OnucCaH-
Hbit S. Oda n coasT. [9]. Ncnonb3oBanu Kpyrmo-
OOHHble nNpobupkn anameTtpom 10 MM, BbICOTOM
100 MM 1 obwMM 0O6BLEMOM 3anonHeHusa 7 M.
B npobupku 3arpyxanu 2,0 r nonnumepa, 4to cooT-
BeTCTBYeT 3 MN nonumepa B BUAE HUTEN U 1,5 M1
nonumepa MCXogHoro nocne nonumMepusauun, ons
obecneyeHnss 06BLEMHOro COOTHOLLEHUs nnasma/
copbeHT — 1 : 3. B kaxayto npobupky gobasnanm
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4,5 mn nnaswmsl (Npy1 HeobxoauMOCTU NpeaBapu-
TenbHO pasBogunu). Heckonbko pas npobupky
nepesopayvBany ans paBHOMepPHOro pacnpegene-
HWUs nonumepa no Bcemy obvemy npobupku. H-
Kybuposanu 60 muH npu Temnepatype 25 °C. LieHT-
pudpyruposanu 15 muH Ha ckopocTn 3000 06/MUH.
Cobuvpanu cynepHataHT (2,0 Mn) ansa onpegene-
HUSA KOHLIEHTpaUMn LerneBbIX MOMeKyI.

KoHueHTpauuto o-®HO, UJ1-6 n UN-8 oo n noc-
fie KOHTakTa nrasMbl ¢ UMMOBGUIN30BaAHHBIMMU
onvronenTugamMmm onpegensanm UMMyHoepMeHT-
HbIM MeToaoM (TecT-cuctembl «BekTop-bBecTty,
Poccus).

O dhekTUBHOCTL cCOpOLUMM OLIEHMBANN Kak pas-
HULY UCXOOHOWM M Nocne 3KCNepUMEHTa KOHLEHT-
pauuun UMTOKMHOB Ha 1 Mn rensa no cgopmyne (1),
rae Cucx. — KOHUEHTpaumMs LMTOKMHA 0O KOHTaK-
Ta ¢ renem, CKOH. — KOHLEHTpaumsa LUTOKMHA
rnocne KoHTakrta c rernem, Vrena — obbem rens,
KOHTaKTUPYIOLLMIA C Nrasmon:

5_ (Cmcx. — CkoH.)
Vrens ' (1)

CraTnctuyecknii aHanma nonyyYeHHbIX AaHHbIX
NpPOBOAUNN HeMapamMeTpu4yeckuMmn metogamu.
OueHuBanu MeguaHy M UHTepKBapTUIIbHbIE WH-
TepBanbl (Me ([25 %o—75 %o]). Ons cpaBHUTEMb-
HOWM XapaKTepUCTUKN He3aBUCUMbIX BbIOOPOK UC-
nonb3oBanuM MeguaHHbI TecT U kpuTepun Kpac-
kenna — Yonnuca. CpaBHUTENbHYIO XapaKkTepuc-
TUKY 3aBUCUMBbIX BbIBOPOK npoBOAUNHK
¢ ucnonb3oBaHuem U-kputepusa MaHHa — YutHu.

PesynbTaTbl M 0oGCyXpaeHuUe

CopbunoHHaa akTUBHOCTb reMocopbeHTOB
cknagbiBaeTca U3 copbUMOHHON aKTUBHOCTU HO-
cutens (buononumepa) n cneunguyecknx nurax-
noB. CopOLMOHHbIE CBOWCTBA rensa onpegenset
adppekTmBHbIN pasmep nop [12]. MNMoaTomy ¢ ue-
Nblo onpegeneHns onTMMarnibHON KOHUEHTpaLumm
akpunamuga gns cMHTe3a NonvakpunamugHoro
rena (MAAT) n ummobunusauyumn onuronenTnaos

Hecneuuduyeckasa agcopbuus umtokuHon MAAI

aHanuMaMpoBanu BANSHWE KOHLIEHTpaUMK rens Ha
Hecneunu4eckyto COpOLIMOHHYD aKTUBHOCTb MO
OTHOLLUEHUIO K LINTOKMHaM.

VMccnepoBaHue Hecneundmyeckon agcopobumm
LUMTOKMHOB Ha NMAAI ¢ KOHUEHTpaumen akpmnamm-
pa 8,10, 12, 14 n 15 % nokasarno, 4To U3MEHeHne
agcopbumm LUUTOKMHOB B 3aBUCUMOCTU OT
KoHueHTpauuu MAAI cTaTUCTUYECKM HE 3HAYUMO.
CpeaHue 3HadeHusa agcopbummn uccregyembix LUu-
TOKMHOB renem coctasunu gna o-®HO 30,09
[27,43—30,91] nr/mn, UIN-8 — 28,55 [28,02—33,14]
nr/mn, UI-6 — 37,63 [29,23—38,84] nr/mn (Tabn. 1).

PasHuua Hecneuunduyeckon agcopobumm mex-
4y onpegensemMbiMy LMTOKMHAMK OTCYTCTBOBana.
[na panbHeERWNX 3KCNEPUMEHTOB MCMONb30Banu
MAATI ¢ koHueHTpauunen akpunamuga 15 %, cooT-
HOLLEHWE akpunamuga/meTuneHoucakpunamm-
na—29:1.

MMmoOuMnmn3oBaHHbIe Ha rene cneundunyeckue
cuHteTnyeckne onuronentugbl (WVP, WNWYV,
WNW) cnocobcTBoBanu CHUXEHUIO KOHLIEHTpa-
unm o-PHO B nnasme kposu yenoseka. O6 aToM
cBMAeTenbCTBOBaNa pasHuua KoOHLEHTpauUumn aTo-
ro UMTOKMHA OO0 U nocne B3aMMoOeWuCcTBUSA C UM-
MO6MnM3oBaHHbIMK onuronenTugamu (Tabn. 2).

OdPeKTUBHOCTL copbUMM 3HAYUTENBHO Npe-
BblLLaeT Hecneundguieckyto CoOpOLIMOHHYHO aKTUB-
HocTb AAI. Haunbonbuen copbUNOHHON akTuB-
HOCTbIO obnagaet MMMoOBUNIM30BaHHbIA TpUnen-
™a WNW (210,41 [191,19—249,63] nr/mn rens),
HaMMeHbLLYI 3pdEKTUBHOCTL MPOAEMOHCTPUPOBATT
Tpunentug WVP (160,91 [85,61—193,80] nr/mn
rens). PasHvua mexay Tpunentugamu ctatucTu-
Yeckn gocToBepHa. PasHuua mexagy Tpunentngom
WNW u tetpanentngom WNWV ctatuctuyeckn
He 3Hauyuma. Takum obpasom, npucoegmHeHue
aMUHOKMCNOTHOro ocrtatka Val He noBnuano Ha
copOuUMOHHYI0 akTuBHOCTL Tpunentuga WNW.

[MonyyeHHble pe3ynbTaTbl NOATBEPAUNM OaH-
Hble pacyeToB CBOOOOHOW 3HEPIrUN CBA3bIBAHUSA
in silico, c nOMOLLBI KOTOPbIX ObINIO MOKa3aHo, YTO

Tabnuya 1

KonuyectBo agcopObupoBaHHOro UMTOKUHA Ha 1 Mn rens, nr

KoHueHTpauus MAAT, %

-8

nn-6

33,14 [11,76—64,54]

37,63 [12,78—48,08]

23,09 [17,12—63,14]

10,33 [5,38—53,78]

28,55 [25,83—48,41]

43,68 [13,40—56,75]

28,02 [8,56—74,88]

38,84 [16,91—52,63]

a-PHO
8 42,47 [14,42—90,96]
10 30,09 [24,09—61,18]
12 15,17 [10,07—26,46]
14 27,43 [19,14—35,13]
15 30,91 [19,28—33,31]

41,06 [5,99—53,33]

29,23 [23,89—46,20]

Mepanana

30,09 [27,43—30,91]

28,55 [28,02—33,14]

37,63 [29,23—38,84]
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Tabnuuya 2

KoHueHTpauusa o-PHO nocne KOHTakTa ¢ UMMOGUNM3oBaHHbIMK Ha MAAT cneuunduryeckummn
CUHTETUYECKUMU onuronenTuaamu

O6paszeL

KoHueHTpauus o-PHO, nr/mn

3ddekTnBHOCTb copbuumn o-PHO,
nr Ha 1 mn rensd

McxogHas nnasma

851,43 [813,82—949,63]

NAAT — WVP 740,38 [633,12—805,98] 160,91 [85,61—193,80]"**
NAAT —WNWV 664,75 [608,19—719,97] 198,91 [173,18—254,83]"
NAAT — WNW 674,97 [579,53—719,78] 210,41 [191,19—249,63]*
MAAT 832,77 [781,55—907,90] 30,90 [19,28—33,31]

MpumeyaHuue: *— cratuctudecku 3Haunmas pasHuua npu cpasHernun ¢ MAAT 6e3 nuranga (p<0,05);
** — cTaTUCTMYECKN 3HaUYMMas pasuuua npu cpasHeHuu NAAT — WNW n MAAI — WNWYV (p<0,05), Tect MaHHa — YnTHuW.

Tpunentng WNW obnagaet 6onee achpeKTMBHON
3HEprmen cesasbiBaHUsi C MOHOMEPHOW hopmon
o-PHO (-6,50 [6,40—6,62] kkan/Mornb) NO cpaBs-
HeHuto ¢ Tpunentugom WVP (-5,60 [5,37—5,80]
Kkan/monb).

KoHTakT nnasmbl KpOBM C MMMOBUIN30BaHHbI-
Mn Ha MAAI cneunnyeckumMm CUHTETUYECKUMN
onuronentugamm WDFD n WDFF npuBogusn K cHu-
XXeHuto koHueHTpauum UJ1-8 B nnasme KpoBu Yeso-
Beka. O6a MMMOOMIM30BaHHLIX ONTIMronNenTraa yBe-
nuyueanun addekTnBHocTb copbummn KNJ1-8. O6
3TOM CBMAETENBbCTBOBANa pasHuLa KOHUEHTpaLmm
3TOro UMTOKMHA A0 M Nocne B3anmMoaencTBms ¢ M-
MOBUNN30BaHHBIMK ONMronenTuaaMy no cpaBHe-
Huto ¢ MNAAIT 6e3 nuraHga (Tabn. 3).

PesynbraTthl noKasanu ognHakoByt 3deKTMB-
HocTb copbumn UJT-8 MMmMoOBUnIM3oBaHHbIMKN TET-
panentugamun WDFD n WDFF.

MiMMoOununsoBaHHble crneundunyeckne gns
WI-6 onuronentnabl YFV n SFYR adpdekTmBHO
CHMXXanM KOHUEHTPaLMIo LMTOKUHA B Nna3mMe Kpo-
Bu. [aHHbIN BbiBOA Obln caenaH mMs-3a pasHuubl
KOHLEHTpaLmMmM 3TOro UMTOKMHA OO0 M Nocrne B3au-
MOOENCTBMSA C MMMOBUNN30BaHHLIMKU NeNTUAaMu
no cpaeHeHuto ¢ MNMAAI 6e3 nuranga (tabn. 4).

O hekTMBHOCTE COpOUMM LIMTOKNHA TeTpanenTm-
aom SFYR u tpunentngom YFV ognHakoBas, C TeH-
OEHLUMEN K yBENMYEHNIO MNPV MOBbILLEHNW KONNYECTBa
AMVHOKMCIIOTHBIX OCTaTKOB B onuronentuae.

B Hay4yHOW nuTepaTtype He CyLlecTByeT O4HO-
3HA4YHOrOo MHeHus 06 ypOBHE LIMTOKMHOB NpW Ln-
TOKMHOBOM LWUTOPpME. MHOrne nccnegosartenu npu-
OEPXKMBAOTCA MHEHUSA, YTO yBENMYEHME KOHLEH-
Tpauumn UI-6 6onee Yyem Ha 80 nr/mn MOXHO pac-
LeHnBaTb Kak UWTOKMHOBbLIA wTopM [16].
KoHueHTpauum UI-8 6onee 50 nr/mn n a-®HO

Tabnuuya 3

KoHueHTpauus UJ1-8 nocne koHTakTa ¢ UMMOOUMNu3oBaHHbIMK Ha NMAAT cneuuduyeckumm

CUHTeTU4YeCKnumMmu onuvuronenTmaamum

A dekTmBHOCTL copbumm UJT-8,

Ob6paseL

KoHueHTpauus WUI-8, nr/mn

nr Ha 1 mn rens

VcxogHas nnasma

675,37 [644,89—701,20]

NAAIC —WDFD 491,74 [452,32—525,74]* 176,17 [165,37—198,05]* **
NAAIC —WDFF 469,46 [404,42—509,95]* 220,14 [170,02—245,05]*
NAAI 634,10 [622,03—661,50] 41,06 [5,99—53,33]

MpunmMedyaHue: *— cratuctuiecku 3Ha4nmas pasnuua npu cpasHeHun c MAAT 6e3 nuravga (p<0,05); ** — craTucTudecku
3HauymMmas pasHuua npu cpaBHeHun NMAAT — WDFD u MNAAI — WDFF (p<0,05), Tect MaHHa — YuUTHu.

Tabnuuya 4
KoHueHTpauusa UJ1-6 nocne kOHTakTa ¢ UMMOOUNM30BaHHbLIMU CNeUUPUYECKUMU CUHTETUYECKUMU
onuronenTugamm
O6pasey KonueHnTpauusa UI-6, nr/mn ScppekTuBHOCTL CopOLIMN UIT-6,

nr Hal mn rens

McxogHas nnasma

556,82 [508,30—570,16]

78,73 [68,95—108,10]*

MAAI —YFV 475,38 [416,89—491,80]
NAAIr — SFYR 419,60 [402,06—457,20]* 100,23 [81,18—153,62]*
NAAI 536,87 [449,99—545,06] 29,23 [23,89—46,20]

MpumeyaHue: *— cratucTmdeckn 3Hauumas pasHuua npu cpasHeHum ¢ MNMAATT 6e3 nuranga (p<0,05).



3[PABOOXPAHEHWE. HEALTHCARE 5/2022

OpurnHanbHble wuUccreaoBaHusA 19

6onee 30 nr/mn CBSA3LIBAKOT C BLICOKUM PUCKOM
CMepTHOCTU Npu MHekumn COVID-19 [17]. Ecnn
NPUHATL 00BEM LIMPKYNupytoLen kposu 3a 4000 mn,
To abcontoTHoe konuyectso WJ1-6 npu LUUTOKMHO-
BOM LUTOpPME B KpoBM MoxeT gocturats 320 000 rr,
-8 — 200 000 nr, a-dHO — 120 000 nr. Cornac-
HO NpOBeAEHHbLIM MccneaoBaHnam, 1 M rensi ¢ v-
MOOMNN30BaHHbLIMK cneundnYecKUMN NS KaKao-
ro UNTOKMHa onuronentugamun ypansiet 88,64
[71,47—119,99] nr UJ1-6; 184,10 [167,53—223,13]
nr J1-8 n 191,33[162,51—237,31] nr a-dHO. Cop-
OumoHHas konoHka o6bemom 100 M NpU KOHLIEHT-
pauuu onuronentnga 1mM/Mn cmoxeT yoanutb
886,40 nr LI1-6, 1841,0 nr N1-8 n 1913,3 nr a-dHO
3a 1 npouenypy remocopbuun. YeenmyeHus oobe-
Ma copbuMn LUNTOKMHA MOXHO A0BMTLCS NyTeEM
NOBbILLUEHUS KOHLEHTpauun nuranga unn vepes
yBennyeHve obbema CopOLMOHHOM KOSOHKK. [1o-
crnefHee HexenaTternbHO, Tak Kak 3To OyadeT npwu-
BOANTb K YBEMNUYEHUIO PUCKA BO3HUKHOBEHUSA -
nosonemuu [18].

[na goctuwxkeHusa TepaneBTuyeckoro adpdekTa
LenecoobpasHo yBEMUUYNTb KOHLEHTPALMIO SIUraH-
aa po 100 mM/mn. Konnuyecteo yaansgemoro AJ1-6
Bo3pacTteT o 88 640 nr, AJ1-8 — no 184 100 nr,
a-PHO — go 191 330 nir, YTO COOTBETCTBEHHO CO-
ctaBuT 27,7, 92,05 n 159,4 % oT ncxogHoro nato-
FNIOrMYECKOro YPOoBHS LUMTOKMHA. Takasa paccymTan-
Hasa 3 EKTMBHOCTbL COPOLMIM aHaNorMyHa n gaxe
BblLLE, YEM Y MCMOSb3YEMOrO B PSAe EBPONENCKUX
cTpaH remocopbeHTta Cytosorb [19].

[Mony4yeHHble pesynbTaTbl CBUOETENLCTBYHOT
O CrMOCOOHOCTM UMMOOUNU3OBAHHbLIX CUHTETUYE-
CKNX ONUrONenTUO0B K CNEeLMUYECKOMY CHIDKEHNIO
B Mnflaame KpPOBM 4esiloBeka KOHUeHTpauumu
nposocnanuTenbHbliX unuToknHos NJ1-6, NJ1-8
n o-®HO. Hanbonee BblpaXeHHOE YMeHbLUEHNe
KoHLUeHTpaumn o-PHO oTmeuvanu npu ncnosnb3oBa-
Hun Tpunentuga WNW. Ons CHWXKEHUST KOHLEHT-
pauuu UIN-8 moxeT BbITb pekoMeHoBaH TeTpanen-
o WDFF, a ansa copbuumn UIN-6 — Tetpanentug,
SFYR. OHn npenctaBnsaioTCca NepCnekTUBHbIMU
B pa3paboTke OTEYECTBEHHbIX U3AENUA MEeULNH-
CKOrO Ha3Ha4eHus 411s aKCTpakoprnopasnbHOro yaa-
NIEHMS UMTOKNMHOB U3 Mna3mbl Kposu. Heobxoaumbl
OOMNOMHUTENbHbIE UCCNEeAOoBaHUsA Ans onpeaene-
HUA 3P PEKTUBHON KOHLEHTpaumMmM onuronentuga
1 6e3onacHoro oobema reMocopOLIMOHHOM KOFTOHKM.

KoHTakTHas nHdopmaums:

PabueBa TaTbsiHa BnagumupoBHa — HayuYHbI COTPYOHUK
Hay4yHO-MccneaoBaTenbCKOM 4YacTn, acnupaHT kadeapbl
BMONOrnYecKon XuMuu.
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n. A. XADKWU UCMAUN

KITACCUOUKALINA HI/IBEP'I:VIKYHFIPHOVI BOJE3HU
OB0OJO0YHOU KMLLKKN

BGHOpyCCKaﬂ MeagununHCcKaa akagemmna nocrnegnniomMmHoro 06p830BaHVIF|, MuHck, 5enapy0b

HusepmukynsipHas 6o1e3Hb 060004HOU KUWKU UMeem O0asHIo UCMOPUK, OMHOCAWYHCS K nepeoll nonosuHe
XVIIl 8. lNepsas nonbimka ee knaccugpukayuu npuHaonexum N. S. Painter (1968). C mex nop no ce2o0HAWHuUU
0eHb rpedrioXeHO MHOXecmeo g8apuaHmos u Mmodugukayul. Cpedu HUX omcymcmayem eduHas Krnaccugukayus,
komopasi moena 6bl 06bedUHUMb KNUHUYECKUEe nposiefieHusi, 0aHHble UHCMpPYyMeHmarsnbHbiX U 1abopamopHbiX
Memodos duazHOCMuUKU U cmamb gceobbemmowel u y0obHOU 0nsi NPpUMEHEHUs 8 M08CeOHEe8HOU KIUHUYecKoU

npakmuke.

Knroyeenlie cnoea: OusemeKynﬂpHaﬂ 6onesHsb, dusemeKynum, 060004YHasi KUWIKa, Knaccughukauusi, OCrI0XKHEHUS.

Diverticular disease of the colon has a long history dating back to the first half of the XVIII century. The first attempt to
classify it belongs to N. S. Painter (1968). Since then to date, many variants and modifications have been proposed. There
is no single classification among them that could combine clinical manifestations, data from instrumental and laboratory
diagnostic methods and become comprehensive and convenient for use in everyday clinical practice.

Key words: diverticular disease, diverticulitis, colon, classification, complications.
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CLASSIFICATION OF DIVERTICULAR DISEASE OF THE COLON

I. A. Hadji Ismail

Knaccudukauusa (ot nart. classis — paspsg,
knacc n facio — genato, packnagbiBato) — 3TO
HeobXoaUMbIN dNEeMEHT npouecca Hay4YHOro no-
3HaHu4. [NonHoTa 1 Ka4vecTBo Knaccmdukaumm oT-
paxatT rnybuHy NOHUMaHUA ONUCbIBAEMOTO
00bekTa, onpeaensoT rpaHnLbl ero 06bLEKTMBHO-
ro CyLecTBOBaHWS, PackpbIBaOT FOrMKY BHYTPEH-
HUX CBSA3EN N 3akOHOMepHOoCTeNn. Mpu aTom Knac-
cudmrKaumsa OoJmKkHa pellaTth ABe OCHOBHLIE 3aa-
4yu: NpeacTaBnATb B HAaAEXHOM M yaobGHoOM ans
0603peHna 1 pacnosHaBaHua Buge BClO 3Ty 00-
nacTb 3HaHWIA 1 3aknoYyaTb B cebe MakcumanbHO
NOnHy MHdopmaumio o ee obbvekTax [1, 2].

Mpw co3gannm knaccudmkaumnn 4OMKHbI Cobrto-
0aTbCs HECKONbKO 00A3aTeNbHbIX NPUHLUMMNOB,
BblpaboTaHHbLIX B pamMKax cneuuarnbHOW Aucuun-
NWHbI 00Len Teopun Haykn — Tunonoruu: 1) non-
HOe nepevncrnieHne Bcex HeobXxoaMMbIX SreMeH-
TOB (MOHATUI) CUCTEMBI; 2) NPUBOAMMbBIE MOHATUA
He OOSMKHbI nepecekaTbca Mexay cobon, To ecTb
OOMMKHbI 06a3aTenbHO OTNNYaTLCS Apyr OT Apyra
Mo CYLLECTBEHHbLIM MPU3HaKaM, KBanm@ukaLnoH-
HbIM MO OTHOLLEHMIO K cMcTeMe; 3) NOHSATUA B Knac-
cudmKaummn OOMmKHbI ObiTb PACNONOXEHbI B TAKOM
nopsiake, 4Tobbl CTENEHb UX POACTBA U B3AUMHOM
3aBUCMMOCTU Bblpa)kanncb B CaMOM pacrosioxe-

HUW — 3TO TakK Ha3blBAEMbIN NPUHLIAN UEPaAPXUN:
NoAYMHeHMe YacTHoro obwemy; 4) gomkHa 6biTb
UCKITIOMeHa cuTyaums, Korga OuH KIMHUYECKUIA
crny4am MoxeT ObITb OTHeceH Kk AByM u 6onee
rpynnam B knaccudukaumm [2, 3].

UcTopums. QusepTukynsapHasa 6onesHb 060404-
Hon kuwkn (JBOK) nmeet gasBHow MCTOpUIO, NO
KpanHen mepe, OTHOCSLLYIOCS K NepBON MomnoBu-
He XVIII B. Joka3aTenbCTBO TOMYy — OMucaHue
Littre (1732) BCKpbITUA Tpyna HOBOPOXOEHHOTO.
OH Hawen ANBEPTUKYNSAPHYIO TPbIXY B CTEHKe
060004YHOW KULLKK, KOTOPYIO CErogHs HasbiBatoT
BpOXAEHHbIM auBepTukynom [4]. Fleischmann
(1815) n Craveilheir (1849) onuckiBanu ceou Ha-
XOOKWN TaKxe NMpu BCKPbLITUW TPYMOB B BUAE W3-
MEHEeHU CTEeHKM 060A0YHOWN KULLKKW, NOAOBHbIe
ANBEPTUKYNaM, U cYnuTanu 3To AOCTaTOYHO pea-
KUM COCTOSIHMEM, CBSAA3aHHbIM C 3anopamu [3—
5]. B1853 . R. Virchow onucan nepsyto KnnHn4e-
CKYI0 KapTuHy auBepTukynuta. B 1855 . W. Lane
Ha OCHOBaHMU CBOMX KITMHUYECKUX HabniogeHun
OTMETUI Hanuyve y naumMeHToB cna3ma obogo4-
HOWM KULLKN B 30HE OMBEPTUKYINOB, YTO yKasblBa-
N0 Ha porb MbILWEYHOro akTopa v NnoBbILLIEHUS
BHYTPUKMLLEYHOrO AaBNEHUS B pasBUTUn aneep-
TUKynos [3—5].



3[PABOOXPAHEHME. HEALTHCARE 5/2022

22 Nekumn n o0630pHbI \

TpeboBaHusa K Knaccudukaumm aMBepTUKY-
nsapHon 6one3Hun. C Tex nop, Korga NosBUINCH
ynomuHaHusa o OBOK, n no cerogHAWHWNA eHb,
HECMOTPSI HA MHOFOYMCIEHHOCTb NPeaIoXEHHbIX
krnaccudukauuin, Ha Halw B3rnsg, oTcyTcTByeT
eavHas knaccudgukaums, kotopas otsevana 6bl
cnegywowmm TpeboBaHuaM:

1) GbITb NPOCTON B NPUMEHEHUU;

2) paBaTb BO3MOXHOCTb AuddepeHLmMpoBaThb
KNUHU4Yeckmne popmbl AMBEPTUKYNAPHON BONe3HN
(6eccumnTomHas bopma, cuMnTOMaTyeckas Heo-
CNOXXHEeHHasi popma, oCrnoxHeHHast popma);

3) 6asnpoBaTbCs Ha AaHHbIX OO6BEKTUBHOIO
obcnenoBaHns NauneHToB (uaunkanbHble, nabo-
paTopHble, NHCTPYMEHTarbHbIE);

4) yny4ywmnTb B3aUMHYI KOMMYHMKALMIO MeXay
BpayYamu pasnmyHbIX crneunanbHOCTEeN.

Takke knaccudukaums ormkHa yuuTbiBaTb:

1) KONIMYECTBO OCMOXHEHHbBIX Y HEOCMNOXHEH-
HbIX OMBEPTUKYNOB, X fIOKanuM3aumo u pacnpo-
CTPaHEHHOCTb;

2) XapakTep 1 TSKeCTb MOPaXXeHMS CTEHKN 000-
OOYHOM KULIKK, BpbKENKN U OpYrux opraHoB
OptoLLHON NonocCTy;

3) BbIpaXXeHHOCTb FHOMHO-BOCNANUTENbHOIO
npouecca;

4) obuiee cOCTOsSIHME NAUMEHTOB U CTEMEHb
NHTOKCUKaLMK;

5) koppensaumo cuMnToMaTUKN, NabopaTopHbIX
MEeTOAOB AMAarHOCTUKM U MHCTPYMEHTAaNbHbIX Ha-
XOAOK ANA NpUHATUS ©onee npaBUMbHbIX KIUHU-
YECKMX pPELLEHUN.

Llenb pabotbl — aHanus n obcyxaeHune cylle-
CTBYHLUMNX HA CErOOHALLHNIA OeHb BAapnaHTOB Krnac-
cncpmkaummn OBOK.

Cratuctuyeckana knaccudpumkauma OBOK.
MexgyHapogHas cratucTmdeckas Knaccugukaums
©ones3Hen 1 npobnem, cBsA3aHHbIX CO 340POBLEM,
10-ro nepecmotpa (MKB-10) 1993 r. ynomumHaeT
OVBEPTUKYNSApHY 6onesHb C ABYMS KOgamu:
K57.2 — auBepTukynapHas 60ne3Hb TONCTOM KULLI-
Kn ¢ npoboaeHnem n abeueccom; K57.3 — gusep-
TUKynspHaa 6onesHb ToncTon kuwku 6e3 npobo-
JeHus unu abcuecca.

KnuHuyeckana knaccudcdumkauma [OBOK.
Co BpemeH N. S. Painter (1968) oo HacTosLero
BPEMEHMN, NO CaMbIM CKPOMHbIM NOAcCYETaM, Npes-
noxeHo 6onee 30 pa3nu4YHbIX BApUaHTOB Kraccu-
dukauynn OBOK. N3 HMX LLIMPOKO MCMONb3YHTCS
okono 10. K ocHOBHbIM HegocTaTkam 3TUX Knac-
cudmkaumnin cnegyeTt OTHECTU X UCKYCCTBEHHOCTb
(mpocToe nepedncrneHme M3BeCTHbIX (OeHOMEHOB)

N HapyLLeHne NpUHUMNa YACTOTbI AeNeHns (CUTy-
aums, Korga OfavH M TOT XKe KIMHUYECKUI cry4van
MOXeT ObITb OTHECEH K pa3HbIM rpynnam) [3].

Mexay atnmm Knaccuukaumammn cylectsyeT
NpUHLMNManbHoe TEPMUHOMOrMYECcKoe pacxoxie-
HUWe, OTHOCsLLeecsa K hopmamM AUBEPTUKYMSIPHON
6onesHun. B 1914 r. F. de Quervan npegnoxun Tep-
MUWH «QMBEpPTUKYNne3» ansa obosHavyeHnsa Geccmmn-
TOMHOW (hOpMbl AMBEPTUKYNAPHON BONEsHU, KOTo-
pyto yCTaHaBMMBAIOT Crly4aHO BO BpeMs npose-
OEHNA OUarHoCTUKN APYrux NaTtofiorMi opraHos
OpHOLLHOWM NOAOCTU M Manoro Tasa pasHbIMU NHCT-
pyMeHTanbHbIMY MeTogamu. [pun aToM OTCYTCTBY-
HOT KIIMHUYECKME NPOSIBIIEHUS (Ha MOMEHT OCMOT-
pa 1 B aHaMHe3e), a Takke Npu3Haku Bocnanm-
TenbHoro npouecca [6].

OpgHon n3 HammeHee gudepeHUnpyemMbIX
dopm 3aboneBaHna ABnseTcs cuMmnToMaTmyeckas
HEOCNOXHeHHasa auBepTuKynapHas B6onesHb.
K aTon KaTeropum OTHOCAT NWL, C ANBEPTUKYaMn
00OL0YHON KULLIKKN, NPEeObsBRSIOWMNX Kakne-nmbo
Xanobbl (Yawe YHKUMOHANbLHOro xXapakrepa),
WUCTOYHMKOM KOTOPbIX HENb3sl He cunTaTb 060404-
HYIO KULLKY, HO 6e3 Kaknx-nmbo npsaMbIX Un Koc-
BEHHbIX MPU3HaKOB CYLLECTBYIOLEro Unu paHee
nepeHeceHHOro BocnaneHus. dta rpynna o6o3Ha-
Yyanacb TEPMUHOM «OMBEPTUKYNUT» o 1968 r.,
korga N. S. Painter npegnoxun npumeHaTb bonee
€MKWI 1 YHUBEpPCanbHbIN TEPMUH «AUBEPTUKYNSAP-
Has 6onesHby». 1o ero MHeHuo, TEPMUH «auBeEp-
TUKynsipHast 6onesHb 060404HOM KALLKM» MNOMyYni
npusHaHne NoaTBEPXKOEHHOro AuMarHo3a npu Ha-
NYUKN HEeBOCNANEHHbIX ANBEPTUKYIIOB B CTEHKE
KWLLIKK, @ TEPMUH «ONBEPTUKYNUT» O3HAYaeT BOC-
naneHne AMBEPTUKYNa, fleYeHne KOToporo B OC-
HOBHOM Xupyprudeckoe [7].

B HacTosLee Bpems He cywecTByeT obLenpu-
HATOW cucTembl knaccudukaumm passutng JBOK.
MHoruve aBTOpbl rOBOPAT OWNMBGOYHO O ANBEPTUKY-
napHon BonesHn TONMbKO Torada, Korga NosiBhAsT-
Cs1 MPU3HaKM BOCMNaneHnsa guBepTukynos. Ha ca-
mom gene [JBOK onucbkiBaeT Kak cumntTomMmaTn4ec-
KYt0 HEOCMOXHEHHYIO NN PeLMaMBUPYIOLLYIO, Tak
N OCNOXHEHHY0 hopMy 3abonesaHus [8—11].

MepBbIt onbIT Hay4Hon knaccndpukaummn JBOK
npeanpuHan N. S. Painter ¢ BbigeneHnem Ho3050-
rMMYECKUX eOUHUL, MO TakuM Mpu3Hakam, Kak cuM-
nToMmaTtuka 3aboneBaHus, OCTPoTa TEeYEeHUs 1 pe-
unavsumpyowmin aneepTukynut. OH Npeanoxun
OpUrMHanbHyH Knaccudukauui guesepTukynesa
N OMBEPTUKYNAPHON BonesHu, koTopas nmeet
dyHOaMeHTanbHbIM NOAXO4 W, MO CPaBHEHUI
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C ApyrMmMu Knaccudukaumsamm, nonHoTy nepevmc-
NeHNs1 Ha TOM 3Tane pas3BUTUS MeguLmHbl [7]:

1) 6ECCMMNTOMHBIN OUBEPTUKYIES;

2) oMBepTuKynapHaa 6onesHb ¢ 6o0neBbIM
cuHgpomoM, 6e3 npu3HakoB BOCManeHus;

3) OCTpbI ANBEPTUKYIINT;

4) peungmBUpyOLLUN NN XPOHUYECKNA ANBEP-
TUKYIWUT.

HepocTtaTok AaHHOM Knaccudukaumm — acum-
METPUYHOCTb, Tak kak 6onblle BHMMaHWs yaene-
HO NauueHTam, neYyeHnem KOTopbIX TPaLULMOHHO
3aHMMaloTCa ractpoaHTeponorn. OcnoxHeHns
OVBEPTUKYNSAPHON 6ONE3HU, B TOM YNCNE XKUBHEH-
HO onacHble, Takue kak abcuecchl, nepdopaums
C NEPUTOHUTOM, KULLEYHAs HENPOXOAMMOCTb, BO-
o0Le He npeacTaBneHbl.

O6uwenpuaHaHHbIM 0606LLIEHNEM 3TaMNoOB BOC-
nanuTenbHOro npoLecca B GproLLIHON NONOCTH NOC-
ne nepdopaumm ANBEPTUKYTOB 000L0YHON KULL-
Kn aBnsieTca knaccugukaumns, paspaboTtaHHas
E. J. Hinchey n coasr. [12]:

| cTagns — nepukonuyeckuin abcuecc unm nH-
duneTpar;

Il cTagua — Ta30BbINA, BHYTPUOPIOLWHON Un
peTponepuToHearnbHbI abcuecc;

Il ctagns — reHepanu3oBaHHbIA FTHOWHBIN Ne-
PUTOHUT;

IV cTagms — reHepanusoBaHHbI Kanosblin ne-
PUTOHUT.

MonoxuTensHOM CTOPOHOM AaHHON Knaccudu-
Kaumm BnsieTca BO3MOXHOCTb OLLEHUTb TSXKECTb
TEYEHNs 1N pacnpoCTpaHeHHOCTb BOCHanuTeNb-
HOro npouecca Npu OCTPbIX OCHOXHEHUAX OU-
BEPTUKYISAPHON 60MEe3HN, YTO MOXET UMETb pe-
warwuee 3Ha4yeHne B BbIOOpe NpaBUNbHOWM Tak-
TUKN NeYEeHUs Ansi CnaceHus >XU3HW nauuneHTa.
Mpn 3TOM OHa He OLEeHMBaET XPOHUYECKNEe Ba-
PUaHTbl TEYEHNSA OCNOXHEHNIN ANBEPTUKYNAPHON
oonesHu.

Knaccudumkaums E. J. Hinchey u coasT. npetep-
nena MHOXecTBO MoAugukaLmin B pasHoe BpeMs
pasnuyHbiMu nccnepgosatenamu. B 1997 r.
M. E. Sher 1 coaBT. npeanoxunu ceon moandu-
LMPOBaHHbIA BapuaHT, B KOTOPOM OTCIEXMBAET-
Csl CTAQMMHOCTb OCTPOro BOCMNanUTENbHOrO npo-
Lecca u nepexon ero B XpoHMYeckuin. Takke OHu
NpeasioxXunm METOL YPECKOXHOro ApeHNpoBaHuUS
oThaneHHbIX abcueccoB As1s OTCPOYKM U BOOG-
e OTMeHbI XxMpyprudeckoro nevenua [13]:

| cTagma — napakonuMyeckuin abceuecc;

IIA cTagna — oTpaneHHbin abcuecc, noagaro-
LLIMIACA YPECKOXHOMY OPEHNPOBAHUIO;

IIlb cTagna — cnoXxHbIn abcuecc, cBA3aHHbIN
CO CBULLIOM;

Il ctapgnsa — pacnpocTpaHeHHbIW THOMHBIN Me-
PUTOHWT;

IV cTagns — KanoBbI MEPUTOHUT.

B 1999 r. H. Wasvary un coasT. ony6rnvkoBanu
Opyron BapuaHT Moaudukauum knaccudukaumm
E. J. Hinchey, koTopas B gansHenwem nony4vna
Lwmpokoe pacnpocTtpaHeHne. OHa OCHOBbIBaeTCH
Ha CTaAWNHOCTU Pa3sBUTUS OCTPbIX OCITOXHEHWUNA,
HauMHasi OT KIIMHMYECKUX MPOSIBIIEHWIA OUBEPTU-
Kynuta (6onesov CUHOPOM M PacCTPOMCTBO CTY-
na) Ao reHepanv3oBaHHOro gekarbHOro nNepuTo-
HuTa [14]:

0 ctagns — nerkas cteneHb KINMHUYECKMX Npo-
ABNEHNN ONBEPTUKYNNTA,

la cTagua — orpaHuMYeHHoe nepukonmyeckoe
BOCManeHue nnn pnermoHa;

Ib cTagna — NepuKkoNIMYecKUin NN Me3oKoNu-
yeckun abcecuecc;

Il ctagna — Ta30BbIA, OTAANEHHbIN BHYTPU-
OptowHON nnn 3abproLlnHHBIA abcuecc;

Ill ctapgns — reHepanu3oBaHHbIA THOWMHBLIN Me-
PUTOHUT;

IV cTagmsa — reHepanusoBaHHbIi hekanbHbIn
NEPUTOHUT.

OTa Mogudurkauusa pacumpuna nepsoHavarb-
HbI BapuaHT knaccudukaumm E. J. Hinchey, He
TONbKO 06paTuUB BHUMaHWE Ha BO3HWKHOBEHMWE
Cepbe3HbIX OCMNOXHEHUI, TaKUX Kak nepdopaums
c abcueccoM unuM NepuTOHUTOM, HO U BKMKOYMB
nerkme KNnMHM4eckme nNposiBeHns QuBepTuKynuTa
(ctagusa 0). Kpome TOro, oHa pasgensieT orpaHu-
YeHHOe NnepuKkonuyeckoe BocnarneHune unu dner-
MOHY M OrpaHUYEeHHbIV Nepukonnyecknin abeuecc
(cTagus la).

Ha | Bcecoto3HOM KONOMNPOKTONOrMYeCckoM CUM-
nosnyme, npoxoguewem B Capartose B 1979 r,,
OCHoBaHueM ansa knaccudpukaumm OBOK ctana
CcTeneHb MPoABrEHUs KIMUHUYECKUX NPU3HAKOB
3aboneBaHus. Y4acTHUKN CUMNO3MyMa NPeanoxu-
nn gngepeHumpoBaTh OCNOXHEHNA OUBEPTUKY-
napHon 6onesHu nNo crnegyroLmm HO30M10MMYECKUM
eavHuuam [15]:

1) OCTPbIN N XPOHUYECKUIN ONBEPTUKYINT;

2) nepcopaTmBHbIN OUBEPTUKYIINT C OTrpaHm-
YEHHbIM, THOMHBIM UITM KarnoBbIM NEPUTOHUTaMMU;

3) KMLWEeYHOEe KPOBOTEYEHME;

4) K1Wwe4yHas HenpoxoanumocTb;

5) cBuw, 060404HON KULLKN.

B 1998 r. O. Hansen u coaBT. Npegnoxunmn am-
NUPUYECKyIo Knaccudgukaumo, KoTopasa LNUPOKO
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npuMeHsieTcs B Hemeukon nutepartype. OHa y4u-
TbiBaeT 6eCCUMNTOMHBIN OUBEPTUKYIES, a TaKkKe
OCIMNOXHEHHbIN ANBEPTUKYNUT Ha pasHbIX CTaguax
B 3aBMCUMOCTU OT TSXKECTU OCNOXHEHUIN. ABTOPbI
B Ka4eCTBe OCHOBOMOAraroLLEero NOHATUA UCMOSb-
3YHOT TEPMUH «CTaAUMHOCTbY», KOTOPLIN Npeayc-
MaTpuBaeT Hannyve 3aKOHOMEPHbLIX 3TaroB pas-
BUTUS npoLiecca OT MOoABNEeHUA OMBEPTUKYNOB 00
HaCTYMIeHWsa OCTPbIX OCINOXHEHUN N Nepexoaa ux
B XpOHMYecKkoe TeyeHue [16]:

ctagua 0 — amBepTuKynes;

cTtagus | — oCTpbI HEOCNOXHEHHbIN OUBEPTU-

KynuT;
ctagus Il — oCTpbIii OCNOXHEHHbIN ANBEPTU-
KynuT:
— NepuamBepTUKyNUT/NerMoHO3HbIN aAnBep-
TUKYINT;

— AMBEPTUKYNAPHbIM abcuecc (NpuKpbiTas
nepdopaums AMsepTukyna);

— cBoboaHasa nepdopauma aAMBepTUKyna;

ctagus Il — XpoHWUYecKkun ANBEPTUKYIIUT.

B 1999 . L. Kohler 1 coaBT. onybnunkoBanu KoH-
CEHCYCHOe 3asBneHue, nogaepxaHHoe Esponen-
CKOW accouuaunen 3HOOCKONUYECKUX XUPYPros,
cofepxallee KIMHUYECKYH Knaccudukaumio, Ko-
Topas AnddepeHLmpyeT CUMMTOMATUYECKYHO HEO-
CMOXHEHHYI0, peuuanBrpYOLLYHO 1 OCMIOXHEHHYIO
dopMbl AMBEPTUKYNApHOM 6onesHu [9]:

1) cMMnTOMaTnMyeckoe HeoCrOXHeHHoe 3abo-
nesaHue,

2) peunamsupylollee cMMmnToMaTnyeckoe 3a-
bonesaHue

3) ocnoxxHeHHoe 3aboneBaHue (KpOBOTEYEHNE,
abcuecc, nermoHa, nepdopauunsi, THonMHbIA UK
KanoBbli NEPUTOHUT, CTPUKTYpA, CBULLL, HENPOXO-
AMMOCTb TOHKOM KWULLKW M3-3a NOCTBOCMNAanNuUTerb-
HbIX Crnaek).

Knaccudpmkaumsa JBOK B nsnoxeHum AmepukaH-
CKOWN accouuaumnmn KonopekTanbHbIX XMPYypros
(American society of colon and rectal surgeons —
ASCRS) gnddepeHumpyeT OCNOXHEHUS MO UX
TEYEHUIO Ha OCTpble U XpoHu4eckue. lNocnenyto-
LLlee pasfeneHune ocyLecTBsSeTCca UCXoas U3 cte-
NeHN NPOSABNEHNSA OCIOXHEHWIA, KaK BUAAT 3TO
J. Rafferty, W. D. Wong u coaBT., KoTopble Bblaens-
0T OCTpOe M xpoHndeckoe TedeHne OBOK [17, 18].

OcTpble OCNOXHEHUS:

1) oCTpbI OUBEPTUKYINT;

2) napakuwevHbln MHPUNLTPaT;

3) nepdopaTUBHbLIN AUBEPTUKYINT, OTFPaHUYEH-
HbI NEPUTOHNUTOM UMK PacnpOCTPaHEHHbIM FHON-
HbIM NEPUTOHUTOM;

4) nepcopaTmBHbIA ANBEPTUKYIIUT C KanoBbIM
NEepUTOHUTOM;

5) KnLweYvyHoe KpoBOTEYEHME.

XPOHUYECKNE OCITOXKHEHNS:

1) cBuLy, 060004HOM KULLIKK;

2) cTeHO3 000A0YHON KULLKW;

3) KnweyHoe KpoBoTeveHme (KpoBonoTeps
He 6ornee 50 Mn exeaHEeBHO).

B. M. TumepbynaTtos 1 coasT. Ipeanoxunu cne-
AytoLuyto paboyyto knaccumkaumo, OCHOBaHHYO
Ha COBCTBEHHOM OMbITe U NPUMEHSEMYIO UMU
B COBCTBEHHOMN KnuHUKe [19]:

I. OCTpbIi ANBEPTUKYNT:

1) N0 pacnpoCTpaHEHHOCTU: NoKanbHbIN (eau-
HWYHbIW), CErMeHTapHbIA, MHOXECTBEHHbIN (pac-
NPOCTPaHEHHbIN);

2) No nokanusauun: NpaBoOCTOPOHHUI, NEeBOo-
CTOPOHHUI;

3) N0 KNMHUYECKOMY TEYEHUIO: C BblpaXKeHHbI-
MU KIMUHUYECKMMN NPOSABAEHUSIMU (TUMWYHBIV Ba-
puvaHT), 6e3 BblpaXXEeHHbIX KIMHUYECKUX NposiBrie-
HUA (QTUNNYHBIA BapuaHT).

II. XpoHunyeckuii AMBEPTUKYIIUT:

1) N0 pacnpoCTpaHEHHOCTU: MNoKanbHbIN (eau-
HUYHbIN), CErMEHTapPHbIN, MHOXECTBEHHbIN (pac-
NPOCTPaHEHHbIN);

2) No nokanusauun: NpaBoOCTOPOHHUI, NEeBO-
CTOPOHHWI;

3) N0 KIIMHNYECKOMY TEYEHWUIO: C KITMHUYECKU-
MU NPoABNEHUAMU, 6€3 KNMHUYECKUX NPOSABIEHUN.

ll. MepnanBepTUKyNApHbIA MHUIETPAT:

1) no pacnpoCTpaHeHHOCTU: eANHUYHBIN, MHO-
YKECTBEHHbIN;

2) No nokanusauuu: NPaBoOCTOPOHHUN, NEBO-
CTOPOHHUI;

3) N0 KNUHUYECKOMY TEYEHMIO: C HapyLUeHneMm
KMLLEYHOM MPOXOAMMOCTH, 6e3 HAPYLLUEHNI KULLIEY-
HOW NPOXOOUMOCTH.

IV. MNepngnBepTrKynspHbIn abeuecc:

1) no pacnpocTpaHeHHOCTUN: eANHUYHBIA, MHO-
YKECTBEHHbIN;

2) No nokanusauuu: NPaBOCTOPOHHUN, NEeBO-
CTOPOHHUI;

3) no TonorpadgoaHaTOMUYECKMM OCOBEHHO-
CTSIM: BHYTPUOPIOLNHHBIN, 3a0PHOLLNHHBIA, BHYT-
pPUOPLRKEEYHbIN.

V. AnBEPTUKYNAPHBIE CBULLN: HAPYXXHbIE, BHYT-
peHHWe, CMeLlaHHbIe.

VI. OnBepTuKynspHble KpOBOTEYEHNA: peuman-
BMpYIOLLME, MACCUBHbIE.

VII. AnBepTukynapHas HENPOXOANMOCTb KMLLIEY-
HUKa:
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1) ocTpas;

2) XpoHn4eckas: PyHKUMOHarbHasi, MeEXaHM4ecKast.

VIII. Mepdopauus:

1) B cBOGOAHYIO GPIOLLHYIO MOMOCTb C NEPUTO-
HUTOM;

2) B BpbiKeeyHyo 1 3abpHOLLUMHHYO KreTyaTkKy
¢ obpasoBaHnem abcuecca.

[onroe Bpems CyLLEeCTBOBaNO MHEHWE O TOM, YTO
pa3suTne 6onee 2 cepbe3HbIX ANM3040B ANBEPTU-
KynuTta sIBseTcst NokasaHuem A11s1 XMpypruieckoro
Bmewarensctea. C. Floch n L. Craig Ha ocHoBaHWK
NPOCMEKTUBHbIX PaHAOMM3MPOBAHHbLIX UCCNeaoBa-
HUA U NPUMEHEHUS] COBPEMEHHbIX TEXHOMNOIMN, Ta-
KMX KaK BbICOKOCKOPOCTHas akcuaribHasi KOMMbto-
TepHasa Tomorpacpumsa (KT), cmornm cuctemaTmanpo-
BaTb CTagunHocTb pa3sutnsa OBOK oT cny4vanHo
BbISIBIIEHHbLIX OAMBEPTUKYNOB 0 OCNOXHEHWUA. OHK
BblOensaoT criegyrowme ctagum [20]:

ctagnsa 0 — BnepBble BbISBEHHbLIE Beccumn-
TOMHbIE OUBEPTUKYIbI;

ctagua | — beccumnTomMHOE TeyeHue 3abone-
BaHUS;

ctagusa |l — Hanuumne cumnToMaTM4ecKkoro Te-
YEeHUs:

nepBbIN U eOUHCTBEHHbIN OUBEPTUKYT,

peunanBsbl;

XpOHUYeckne cumnTtombl: 6onb, Anapes, BoOC-
nanuTenbHble 3aboneBaHnsa KULLEYHUKA;

cragus lll — ocnoxHeHus: abcuecc, donermo-
Ha, HeNpPoOXxoAuMoCTb, hucTyna, KpoBoTeUeHMe,
cencuc, CTpPUKTYpbI.

A. Tursi Ha ocHoBe knaccundumkaumm N. S. Painter
B 2010 . npegnoXxun ceot Mogudukauuto, B Ko-
Topow Bbligenun 4 gpopmel ABOK [21]:

1) 6eccMMNTOMHBIV OMBEPTUKYNE3: NaLMEHTbI
C OMBEPTUKYNamMn N OTCYTCTBMEM KaKMX-MMOO npu-
3HAKOB MM CMMNTOMOB BOCNaneHns ANBEPTUKYSIOB;

2) HEOCNOXHEHHas OMBEPTUKYNsSipHas 6onesHb
C CMMOTOMamMM: NauneHTbl C QUBEPTUKYNaMM,
Yy KOTOpPbIX MMEKTCH CUMMATOMbI, HO 6e3 npu3Ha-
KOB BOCnaneHusi oUBEPTUKYIIOB;

3) peungmeupyoas anseptukynapHasa 6o-
fne3Hb C CUMMNTOMaMM: NauMeHThbl C AMBEpPTUKyna-
MU, Y KOTOPbIX UMEKOTCH peLMANBMPYIOLLME CUMM-
ToMbl (Bonee ogHon ataku B rog), Ho 6e3 cumnTo-
MOB BOCMarneHust oMBEepPTUKYIIOB;

4) ocrnoXXHeHHas OMBepPTUKYNsipHas 60Me3Hb:
nauneHTbl ¢ ANBEPTUKYNIAMU, ¥ KOTOPLIX MMET-
CS CUMNTOMbI U NPU3HAKKM BOCNAneHus guBepTu-
KyfiOB C MocnenyowmMmmn ocrnoXHEHNSIMN (KPOBO-
TeyeHue, abeuecc, hnermoHa, nepdopauns, rHomn-
HbI U KanoBbl MEPUTOHUT, CTPUKTYPbI, CBULLM).

BcemupHo opraHmsaumen racTpoaHTEPONoros
paspaboTaHbl pekoMeHgaunm rno BblAeNeHnto
3 dopm OBOK: BeccmmnToMHbIE AUBEPTUKYIIbI;
HeocnoxHeHHasa dopma OBOK ¢ knnHuvecknmm
nposernexHmamu; JBOK ¢ ocrnoxHeHnamu.

B 2020 r. Accounauus kornonpoktonoros Poc-
cun, Poccuinckas racTpoaHTeposormyeckas acco-
unaums n Pocecuiickoe obLwecTBO XMpYpros yTBep-
aunun Hoeyto knaccudukauuo OBOK, koTopas Bo
MHOIOM CXoguTcs ¢ TeM, YTo npegnaran A. Tursi
B 2010 r.: 6GeccumnTomMHasa copmMa; HEOCNOXHEH-
Has dhopMa; ocrnoXHeHHas popma (BocnanuTerb-
Hble OCIOXXHEHWNA N KPOBOTEYEHUSA — OCTPbIE U pe-
LMANBHbIE).

BocnanuTtenbHble OCNOXHEHUSA OENAT Ha:

1) ocTpble:

OCTPbIN OUBEPTUKYIIUT;

OCTpPbIN NapakuLIeYHbI UHPUNLTPAT;

nepgopaTuBHbLIN AUBEPTUKYNUT (NEPUKONK-
yeckas dnermoHa, abcLecc, rTHOMHbLIA NEPUTOHNT,
KanoBbl MEPUTOHUT);

2) XpOHUYECKHME:

XPOHUYECKUI OUBEPTUKYIIUT;

XPOHNYECKUI NapakULLEYHbI MHAUNLTPAT,

CTEHO3;

CBULLN.

[MosiBNeHne HOBbIX METOOO0B OWArHOCTUKK, Ta-
knx kak KT, KOTopyto Havanu LUMPOKO MPUMEHSTb
BO MHOMMX CTpaHax Mupa B cepeauHe XX B., no-
CNYXWNo OCHoBaHWeM Ans pa3paboTku HOBOro
TUna knaccuukaymm ¢ y4eToM KOMMbIOTEPHO-
ToMorpacduyeckux rpagauni tedyeHmna OBOK.
B 1980 r. C. C. Neff n coaBT. npeanoxunm HOBYyL
KnaccmdmkaLmo, OCHOBaHHYH Ha pedynbrartax KT,
KOoTopas BKMNoYaeT S5 ctagun:

ctagna 0 — HEeOCNOXHEHHbIN OUBEPTUKYINT;
OVBEPTUKYN, YyTONLWEHNEe CTEHKU, MOBbILEHHas
NAOTHOCTb NEPUKONNYECKOTO XUpa;

cTtagusa | — nokarnbHoOe OCNOXXHEHNE C MECTHbLIM

abcueccomMm;
ctagua |l — abcuecc manoro Tasa;
ctagusa lll — Hannymne otTAaneHHbIX abcueccos;

ctagus IV — Hanuune gpyrnx OCroXxHeHnin [22].

P. Ambrosetti n coasT. B 2002 r. Takke npegno-
XWUNKW CBOI Kraccugukaumo Te4eHUss ocTporo
ANBEPTUKYNUTa, UCXoasA U3 pe3ynsTaToB KOMMbHO-
TepHOo-TOMorpaduyeckux uccnegosaHui, v Bblae-
nunu gBe ctenexHn TskecTtu [23]:

nepsas cteneHb — AUBEPTUKYNUT cpedHen
CTENEHN TSXKECTU: NoKann3oBaHHOe YToreHue
CUIMOBUAHOW CTEHKM (=5 MM); nepukonmyeckoe
CKpy4MBaHue Xunpa;
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BTOpasi CTeneHb — TSXKenoe TedeHne gueep-
TUKynuTa: abcuecc; BbIXO4 ra3a U3 npocBeTa KuLL-
KW, BbIXOO KOHTpacTa U3 NpocBeTa KULLKWN.

B 2005r. A. M. Kaiser n coaeT. Mmogmduumposa-
nu knaccudpmkaumio E. J. Hinchey B cootBeTcTBMM
C KOHKpeTHbIMM pesynbtatamn KT u Bblgenunum
crnegyoLine ctagum passmtus ocrioxkHeHun JbOK:

ctagusa 0 — nerkMm KIMHUYECKUA OMBEPTUKYIIUT;

ctagus la — orpaHudeHHoe nepukonmnyeckoe
BOCnaneHune unm rnerMmoHa;

cragus |Ib — orpaHWUYeHHbIN NEPUKONNYECKNIA

abcuecc;

ctagus |l — TasoBbIi, OTAaNEHHbIA BHYTPU-
OptoLwHOM nnn 3abprolnHHBIA abcuecc;

ctagus lll — reHepann3oBaHHbIN THONHbLIN Ne-
PUTOHUT;

cragus |V — reHepann3oBaHHbIN doeKanbHbIN
NepuToOHUT [24].

Ha ocHOBaHMKM guMarHOCTMYECKOro aHanusa
cneumpuyHocTn 1 vyecteutensHoctn Y3U n KT
O. Buckley 1 coaBT. coctaBunm cBoto Krnaccudmka-
LMIO C YYETOM TSKECTU BOCMANUTENBHOIO npouecca:

1) nerkas ctagma — yTOSLEHWE CTEHKM, nepe-
pacnpeneneHme XNUpoBOMn TKaHu;

2) cpeaHsa ctagnsa — CTeHka >3 MM, dpnermo-
Hbl, abcuecc;

3) TaKenas ctagua — cTeHka >5 MM, nepdgo-
pauusi co ckonneHnem Bo3fayxa B nogauacdppar-
ManbHOM MpPOCTpaHCTBe, abcuecc >5 cm [25].

[lo HegaBHero BpeMeHn OTCyTCTBOBana efu-
Hasi aHOocKonu4yeckasi knaccugukaums, XoTs
y 0,48—1,75 % nauuneHTOB eXerogHo npu npoee-
OEHUN PYTUHHOM KOSMOHOCKOMUWU BbISBNASANUCH
npusHakm OBOK. Hanbonee ygadyHon m3 npeano-
YKEHHbIX B HacTosLee BpeMs Knaccudukaumim cum-
TaeTcsa paspaboTaHHas UTanbAHCKMMU yYEHbIMU
3HOOoCKoNMYyeckas knaccudgukaums GUBEPTUKY-
napHon 6onesHn — DICA (Diverticular Inflammation
and Complication Assessment — oueHka Bocna-
NEHUs1 N OCNOXHEHWU AnBepTUKynesa). B pesynb-
Tate NpoBeAEeHHOro aHanuada copMySIMpOBaHbI
YyeTblpe OCHOBHbIX NapameTpa 3HAO0CKOMUYECKOWN
OLEHKN ONBEPTUKYNSPHON BonesHu:

— MeCTO pacnonoXeHns OUBEPTUKYIIOB: neBas
4yacTb TOJICTON KULLKM (CUrMOBMAOHAst U HUCXOAS-
wasa obogoyvHas) nnu npaeas (oT cnenon o no-
nepeyHon o6oao4vHON);

— KONMMYECTBO AMBEPTUKYNOB (B KaXaoMm cer-
MeHTe): cteneHb | — 15 n meHee; ctenenb Il —
b6onee 15;

— Hanu4yue BocnaneHus (0T MUHMManbHOM A0
MaKCUMarbHON CTEMNEeHN TSHXKECTN): oTek/rmnepe-

MUS1, 3PO3UN U CErMEHTAPHbIV KOMNNT, acCoLnnpo-
BaHHbIV ¢ anBepTukynesom (CKAL) (npu Bocna-
NeHNN pasnnYHOM CTEneHu npeariaraeTca peru-
CTpMpOBaTb MaKCMMarnbHY CTEMEHb TSKECTW);

— Hanuyune OCrOXHEHUI: pUrMgHocTb 060404-
HOW KULLKW, CTEHO3, Hannyue rHonHbIX BblAeneHuni
N3 ANBEPTUKYIISPHOIO OTBEPCTUSA U KPOBOTEYEHME
[26—29].

Mo MHeHWo aBTOPOB Kraccudukaumm, ykasaH-
Hble XapaKTEPUCTUKM ABASOTCS Hanbonee nerku-
MU B OLeHKe U obrnagatoT XopoLlen noTeHumnarb-
HOM BOCMPON3BOAMMOCTbLI0. Bnocneacteum kax-
OOMY 3HOOCKOMUYECKOMY napameTpy Obiio npu-
CBOEHO YNCMNOBOE 3HAaYEeHNe B 3aBMCUMOCTU OT ero
3HAYMMOCTWN M NPOBEAEH NMOACYET CyMMbl NOIy-
YeHHbIX 6annoB. [InBepTUKyne3 CUrMoBMAHOM KALL-
KW NpennoXxeHo oueHuBaTb B 2 Banna, a He
B 1 6ann, nockonbKy B 3anagHblX CTpaHax guBep-
TMKyne3 vaile HabngaeTcs B NEBON, a He B npa-
BOM YacTyn 0060404YHON KULIKKU. Hanndne Bocnane-
HUSA OLUEHMBAIOT B 3aBUCUMOCTU OT CTEMEHU THA-
xecTu. MNpn 3TOM HavMeHee 3HaYMMbIM MPU3Ha-
KOM BOcCnaneHusa siBndeTcsa oTek/runepemus,
Hanbonee 3Ha4yMmbiM — CKALL. JltoGoe 13 ocrnox-
HeHu oueHuBatoT B 4 6anna (Tabnuua).

Takum obpasom, cornacHo knaccudukalmm
DICA nocne npoBegeHus KOMOHOCKOMUK Kaxablin
naumneHT OyaeT OTHECEH K 04HOM 13 3 rpynm:

DICA 1 (npoctas guBepTtukynsapHas 6onesHb,
npegnonoXxunTtenbHo 6e3 pucka OCMOXHEHUI) —
cymma 6annos 3 n MeHee;

DICA 2 (nerkasa gusepTukynspHas 6onesHb,
NpegnosnioXXUTENbHO C HU3KUM PUCKOM OCFOXHe-
HUI) — cymma 6annoB oT 4 0o 7;

YucnoBas oueHKa NnapameTpoB
aHagocKonu4yeckon knaccucukauum DICA

MapameTp bann
PacnpocTtpaHeHne anBepTNKYnoB:
neBbI onaHr 060404HON KULLIKH; 2
npaebii hnaHr 060404HOM KULLIKM 1
Yucro AMBEPTUKYIIOB B KaXXOOM CErMeHTe:
15 n meHee: cTenens |; 0
bonee 15: crenexs |l 1
Hanuvune npusHakoB BOcnaneHus:
oTek/runepemus; 1
apo3uns; 2
CermMeHTapHbIN KONIUT, acCOLNNPOBaHHbIN 3
C AVBEPTHKYIIE30M
Hannuyne ocnoxHeHu:
PUrMOHOCTbL OO0A0YHON KULLIKK; 4
CTEHO03; 4
THOW; 4
KpOBOTEYEHNE 4
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DICA 3 (Tspkenas avBepTuKynspHas 6onesHsb,
NPeAnonoXUTENbHO C BLICOKUM PUCKOM OCIOXHE-
HWU) — cymma 6annos 8 1 BblLLe.

B biBOABbI

1. HecmoTps Ha To 4To npobnema OBOK cyLue-
CTBYET [AaBHO, NO Cer AeHb OTCYTCTBYET eauHas
Knaccudmkaums ¢ NosiHbIM OMUCAHUEM KITMHUKO-
MOPdONOrMYeCckUX USMEHEHUI N CTaAUAHOCTY pas-
BUTUS1 €€ OCITOXKHEHHbIX 1 HEOCMOXHEHHbIX hOPM.

2. Knaccudumkaums nrpaet BaxkHyto porib B Tep-
MMHOMOMKN, NOCTaHOBKE AMarHosa 1 onpeneneHnn
HanpaBneHus TakTUKU neyeHus (MeguKameHTo3-
HOoe unu xupyprudeckoe). UMeHHo Yyepes yaobHyto
1 NpaBuUNbHO CHOPMUPOBAHHYIO KNnaccuumkaLmo
packpblBaeTCs cxeMa U HarnggaHo OeMOHCTPUpPY-
IOTCS BCE KOMMOHEHTbI NpoLecca pa3BuTua au-
BEPTUKYNApHOM 6oNes3Hn Ha Bcex ee aTanax.

3. lMpun o0b630pe cyLecTBYOLWMX CUCTEM Khac-
cuuKkaunn Takoro CroXXHOro COCTOSIHUSA, Kak
OBOK, BcTaet Bonpoc 0 Heo6Xo4MMOCTU Npuay-
MaTb HOBYIO Knaccudumkaumio. Ha Haw B3rnga, 9To
MOXET NpuBECTU K elle Gonblien nytaHuue. As-
TOPbI CYATALOT, YTO HEOBXOAMMO O6bLEeOUHUTL CY-
LLeCTBYIOLIME Knaccudpmkaumm, yumTbiBas Kpute-
PUN KNNHUYECKUX NPOSBNEHWUI, UHCTPYMEHTanb-
HbIX U NTabopaTOPHbIX METOAOB AMArHOCTMKK, OIS
TOro, 4todbl caenatb BceobbeMnNioLWyo 1 ynob-
HYIO Knaccudukauuo ang ee npuMeHeHusa B no-
BCEOHEBHOWM KITMHWUYECKOW MPaKTUKe.

KoHTakTHas uHdopmauus:
Xamxkn Ucemann Mcmaun A66ac — K. M. H., AOLEHT

Kadeapbl XMpypruu.

Benopycckas MeguuMHcKas akageMusi nocneanniomMmHoro
obpasoBaHus

Arp. rop. JlecHon, 1, 223041, MuHckuit p-H, MuHckasa obn.
Cn. ten. +375 17 265-22-63.

KoHchnuKT MHTepecoB oTcyTCTBYET.
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3. A. MUXHEBMY

COVID-ACCOLMNPOBAHHbIE APTPUTbI

Benopycckuin rocyfgapCTBEHHbIN MEAULUHCKMIA yHUBEpcuTeT, MuHck, benapych

lMpusodumecsi 0630p GaHHbLIX NuMepamypbl 06 apmpumax, accoyuupoB8aHHbIX C HOBOU KOPOHAa8UPYCHOU UHgeKyu-
el. lMposedeH aHanu3 mepMuHOIoa2uU makux apmpumos. Paccmampusaemcsi mexaHu3Mm ux ¢hopmuposaHusi. [1oOpobHo
onucaHbl demMoepaghudeckue xapakmepucmuku apmpumos (go3pacm, ros nayueHmos), ux KiauHu4yeckue ocobeHHoc-
mu (8 YacmHocmu sioKanusayusi, eapuaHmsl me4yeHusi), heHomunu4yeckue nammepHbl, NpoeedeHHble nabopamopHbie
U UHcmpymeHmarsbHble Memoodbl uccredosaHusi. [lpedcmasneHbl Modxodbl K nedeHuto. lapannenbHO KOMMeHmMuUpPym-
cs1 onucaHHble criydau COVID-accoyuuposaHHbix apmpumos. [oduyepkugaemcsi 8axxHOCMb mujameribHo2o obcriedosa-
HUSI MayueHmMos ¢ apmpumamu, 803HUKarWUMU 8 cesa3u ¢ uHgpekyueli SARS-CoV-2, 0na ucknivyeHUss allbmepHamus-
HbIX OuazHO308.

Knroyeenie cnoea: COVID-accoyuuposaHHble apmpumel, supyc SARS-CoV-2, peakmugHblie apmpumsbi.

The article provides a review of literature data on arthritis associated with a new coronavirus infection. The terminology
of COVID-associated arthritis are analyzed. Different pathological mechanisms of genesis are considered. The demographic
characteristics of arthritis (age, gender), their clinical features (in particular their localization, course options), phenotypic
patterns, performed laboratory and instrumental exams are described in detail. Effectiveness of different approaches to
treatment are presented. Strategies for treatment are presented. At the same time, commentaries are being made on the
described cases of COVID-associated arthritis. The importance of careful examination of patients with COVID-associated

arthritis is suspected to rule out alternative diagnoses.

Key words: COVID-associated arthritis, SARS-CoV-2, reactive arthritis.
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COVID-ASSOCIATED ARTHRITIS
E. A. Mikhnevich

Hosas kopoHaeupycHas nHdekumsa SARS-CoV-2
no-npexHemy ocTaeTcd B 0ObEKTMBE BHUMAHWUS
MeauumMHCKon obliecTBeHHoCTU. Bpaum npakTtu-
Yeckn Bcex cneumanbHOCTEN 3a4elCTBOBaHbI
B paboTe C naumMeHTamu, cTankmBasiChb Kak ¢ npo-
ABNEHUAMUN JaHHOW MHAEKLMK, TaK U C ee nocnea-
cTBUAMU. BHMMaHMe aKkcnepToB COCPedoTOYEHO
Ha U3y4YeHNn MexaHN3MOB naToreHesa 3ToN NHAEK-
U1 1 Ha ee KpaTKOCPOYHbIX U, OCOBEHHO Ha fon-
rOCPOYHBIX, MUMMYHHbIX nocriegcteusix. Peemaro-
norn udyvatT BnuaHme COVID-19 Ha TeyeHue
N NPOrHO3 pPeBMaTosIorM4eCcKon NaTonornm, oco-
6EeHHO MMMYHOBOCMANUTESbHbIX PEBMATUYECKNX
3abonesanun (MBP3), a Takke peBmaTtonormyec-
Kve nposiBneHusa aton nHdekumm. MimeHHo aptpo-
NOrM4yeckMM NposiBNEeHUAM MHAEKLUMU MOCBSALLEH
OaHHbIA 0630p.

BupycHble nHdekLMM MoryT npoBouMpoBaTh
passutue aptpanrui n aptputos [1]. MNpubnusu-
TenbHo 1% OT BCex crny4aeB OCTPbIX apTPUTOB
nmeeT BUPYCHoe npoucxoxaeHne. Cpean supyc-
HbIX areHTOB M3BECTHbI BUPYCbI renatuTtoB B n C,
napsosupyc B19, Bupyc 3nwrenHa — bapp, B4,
anbda-supycsl (Chikungunya) u Bupyc 3uka (Zika).
PecnupatopHble BUpYCHble MHdEKUUK, cnocob-
Hble MHOYLMPOBaTb apTpUTbl, OCOBEHHO Y XKEHLLUMH
M ngen crapwero NnoOKOMeHus, cynutarwTcs

BHELUHEeCPeAoBbIMU (hakTopaMu pucka pasBuTUS
pesmatongHoro aptputa (PA) [2]. Bupyc SARS-
CoV-2 gencTByeT Yyepes pasnnyHble MMMYyHOMNaTo-
reHeTu4yeckne MexaHusMbl U CTPYKTYpbl OpraHus-
mMa. OOHUM M3 apTPUTOreHHbIX MEXaHWU3MOB WH-
dekunn SARS-CoV-2 aenseTtca ee B3anmoaen-
CTBME C KreTKkamMu opraHusma Cc nomMoLubio
peuenTopa aHrMoTeH3uHNpeBpaLlawLwero gep-
MeHTa 2 (AlNP2), yTo NPUBOAUT K €ro ANCHhYHK-
UMM U M3MEHEHMI0 UMMYHHOro oTeeTta. PeuenTo-
pbl Al®2 pacnonaratoTcqd NOBCEMECTHO: B aMnu-
TenUn POTOBOWM MOMOCTU, BEPXHUX U HUKHUX Obl-
XaTenbHbIX MNyTen, KUWEeYHUKa, MNoYeYHbIX
HedpOHOB, 3HOPOTENMM COCYA0B, YTO Npeanona-
raet mynetucuctemHoe gencrtseue [3]. Yepes B3a-
nmogencTeme BMpyca n Tonn-nogobHbIX peuento-
poB (Toll-like receptor, TLR) nogaepxnBaetca He-
afeKkBaTHbIN UMMYHHbIA OTBET OpraHuama u npo-
ncxodaT npouecchbl aytosBocnaneHusa [4].
CurHanbHble nyTu, 3anyckaemble TLR4 n TLRS,
NPUBOOAT K aKTMBaALUN MUTOreH-aKTUBMPYHOLLEN
NPOTEMHKMHA3bl U HyKneapHoro aktopa kB, koTo-
pble, B CBOK oYvepedb, aKTUBMPYIOT SKCMPECCUI0
npoBocnanuTenbHbIX LMTOKUHOB. B pesynesrare ru-
nepakTnBaLluv BpOXX4eHHOro MMMYyHUTETa 3anycka-
eTcd npouecc runepsocnaneHns ¢ YpeamepHom
N HEKOHTPONUPYEMON LIUTOKMHOBOW peakumen [5].
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Mepapxudeckoe 3Ha4yeHue LUMTOKMHOB MOKa n3y-
YEeHO HeOCTaTO4HO, HO YBENTUYEHWE LINPKYNPYHO-
LLIMX LMTOKMHOB C NpOBOCNanuTenbHbIM 3EKTOM
B OTHOWeHun cyctaBoB (o-PHO, MHTepnenkuHbl
wmny — mnn-1, Un-e, NN-12, AN-17, NN-21) tak-
Xe oTmevaetcs npu nHgpekumn SARS-CoV-2.
B oTnuune oT gpyrnx BUPYCOB C apTPUTOrEHHbIM
nenctenem SARS-CoV-2 BbI3biBaeT ANCHYHKLNIO
pPerynsTopHbIX KNEeToK, B YaCTHOCTU, ANCHYHKLMS
T-xennepoB-17 BAUSAET Ha NOBbLILEHNE aKTUBHOC-
™ WUN-17 [6]. IMeHHO yBenuyeHne aTOro Tuna
LUMTOKMHOB MaTOreHeTU4eCcKn CBA3aHO C akcuarb-
HbIM MOpPaXXeHUeM Mpu CNOHAMMNAPTPUTaX, YTo Ae-
naet natoreHe3 COVID-accoummpoBaHHbIX apTpu-
ToB (CAA) 6onee cnoxHbiM. C Apyron CTOPOHBI,
CTPYKTYPHOE CXOACTBO NMPOTEMHOB YerioBeka
n Bupyca SARS-CoV-2 npegnonaraet nepekpecT-
HYIO PEaKTMBHOCTb MeXAy HUMU, NPMBOAS K MHO-
rOYNCMEHHBIM ayTOMMMYHHbBIM MPOSIBEHUAM CO
CTOPOHbI MHOIMX OpraHoB 1 cuctem. Bece aTo dhop-
MUPYET MEXaHU3M MONEKYSSAPHON MUMUKPUN BU-
PYCHbIX 1 ayTOaHTUIEeHHbIX anuMTonoB [7]. Tak, npo-
TemH HSP (heat shock protein) yenoseka nveet
cxofcTBo ¢ anuTtonamm Bupyca SARS-CoV-2, yto
BbI3bIBAET MATOMEHHY NEPEKPECTHYK peakTus-
HOCTb [8]. 3TO — MHTpauennnNaApHbIE NPOTENHbI
C MMMYHOIE€HHbIMW CBOWCTBaMWu, U B crny4vae, Kor-
4a BocnanuTenbHble CTUMYMbl AOMUHUPYIOT Hag
perynatopHeiMu, HSP moryT cnocobctBoBaTth U3-
MEHEHNIO UMMYHHOI TonepaHTHocTK. [pun Bocna-
neHun HSP-60 n HSP-90 BbIXoAAT W3-NoA KOHT-
pons U CTUMYNUPYIOT T-KNEeTOYHYI akTMBaLuto
N CMHOBManbHYy Nponudepaumnto. He nocnegHio
ponb B (hopMnpOBaHMM NOCTKOBUOHbBIX apTPUTOB
MOXET urpaTb nepcuctupoBaHue Bupyca SARS-
CoV-2 B opraHmame 4enoBeka, 4YTo NnokasaHo
B page uccneposaHun [9, 10]. B pesynerate onu-
TenbHas akTMBaums UMMYHUTETA MOXET CNocob-
CTBOBATb ayTOMMMYHHOCTU W XPOHM3aLMM apTPUTOB.

B cBs3n ¢ pasHoobpasnem apTPUTOrEHHbIX Me-
xaHn3moB npu COVID-19 MmoxxHO npeanonarats cre-
aytoLee: Bo-NepBblX, apTPUTbI MOMYT pasBuBaTbCA
Ha nrobom aTane NHPEKLUN — Kak B neprog, pecnu-
paTopHLIX MPOSABIIEHMI, TaK U B MOCTKOBUAHOM Me-
pvoae; BO-BTOPbLIX, B CBA3M C pa3Hoobpasnem me-
XaHU3MOB, NEXaLLMX B OCHOBE MX NaTtoreHesa, MoryT
OTNNYAaTLCH KNMHUYECKON PasHOPOLHOCTLIO U Ccove-
TaTbCA C MYNBTUCUCTEMHBIM MOPAXKEHNEM.

Bce apTtponatuu, ceaszaHHble ¢ COVID-19, mox-
HO MpPEeACTaBUTb Kak: apTpanrun; apTpuTbl, BO3-
HUKaloLwme B Nepuon oCTPon pecnupaTtopHOn UH-
drekummn, B cocTaBe NOCTKOBUAHOMO cuHapoma [11]

/N MynsLTUCUCTEMHOIO BOCMAanMTENbHOIO CUHA-
poma (MBC) [12]; o60oCTpeHmne XpOHMYECKOWN peB-
MaTtonornyeckon natonoruu; gebrT peBmaTuye-
Ckux 3abonesaHuii, B TOM 4Yucne apTpuToB; Mo-
CTBaKUMHamnbHbIe apTPUTbI.

B o0630ope peyb nonget nmeHHo o6 apTpuTax,
NMHOYUMPOBAHHbIX MHdekunen SARS-CoV-2, unu
CAA. B aHrnossbiuHOM HayvyHomn nutepatype 6o-
nee noapobHo onucaHo 6onee 50 cnyyaes CAA.
Camoe 6onbLuoe coobLueHne BKIoYaeT xapakTe-
pucTuky 35 cnyyaes MtanbsaHCKoOro pernctpa ayto-
UMMYHHbIX U peBMaTU4eCcknx 3aboneBaHuin, cBs-
3aHHbIX ¢ COVID-19, B gpyrux criyyasix onucelsa-
eTcsa no 1 naumeHTy [13].

Yawe Bcero B nepnoj akTMBHOW UHpeKLnn
SARS-CoV-2 HabntogatoTcs pasnmyHOM MHTEHCKB-
HOCTK apTpanrun, gocturatowme ot 31 go 69 %
cnyyaes [14, 15]. B 6onbwnHCTBE criyvyaeB aTu
60nn NpPoxoAadaT K KOHLUY nepuoga BUPEMUU, HO
MOTYT ObITb MHTEHCUBHBIMU Y COXPAHATLCS A0Sb-
e B NOCTKOBUOHOM Mepuoe.

AHamHe3 n gemorpacdpumnyeckme gaHHble.
BonblWMHCTBO NAUMEHTOB 4O Pa3BUTUS Y HUX apT-
puTa nepeHecny BUPYCHYIO MHEBMOHUIO CpeaHEN
UNWN Yalle TSHXKENOW CTENEHN C NONOXUTENbHbIM
MuP-tectom Ha SARS-CoV-2, B cBS13U C YeM Bbinu
rocnuTanmManpoBaHbl 1 MOyYyann NHTEHCUBHYHO
Tepanuio B TedeHne 7—14 cyt. Bo3pacTt nauneH-
ToB Konebancsa ot 25 o 73 neT, My>X4nHbl cocTa-
BuUnu 44,7 % (n=24).

KnuHuyeckne xapakTepucTuku apTpuTa.
Y 6 nauneHToB apTPUTbl BO3HUKIM B NEPBbIE AHM
nHpekunmn SARS-CoV-2, 4TO XxapakTepunayeT MX Kak
TUMWYHO BUpycHble [16—21]. OcTanbHble nauu-
E€HTbl UMEeNN NPOMEXYTOK Mexay Havyanom 6ones-
HW 1 NOSIBNEHNEM CYyCTaBHOro CUHAPOMA, KOTOPbIV
dopmupoBarcsa B pasHble cpoku: oT 5 o 90 cyt
OT Hayana 6onesHun (3a Havano 6onesHy NpPUHU-
Mancs nonoxuteneHbln MNLP-tecT). Hayano pas-
BUTMS apTPUTOB MOXHO TpakToBaTb Kak OCTpoe,
TaK Kak u3BecTHa TouHasi aTa NosiBIiEHUsT CUMI-
TOMOB BOCMareHns CyctaBoB. XapakTep nopaxe-
HWS1 CyCTaBOB OTNMYancs pasHoobpasnem:

* MOHOAPTPUTLI C NopakeHnem TazobegpeHHo-
ro, KOSIeHHOro, rofIeHOCTOMNHOrO U NACTHO-(hanaH-
roBoro cycraBoB [22—27];

* ONIUroapTPUTLI, ACUMMETPUYHBIE C NOPaKEHN-
eM nrne4vyeBoro, TazobegpeHHOro, KONMEHHOro un ro-
NEHOCTOMHOro CyCTaBoB, a Takke Merkux cycra-
BOB KWUCTEN, BKMOYasa nyye3ansiCTHble, NACTHO-
hanaHroBble, NMPOKCUMasnbHbIe U AUCTalbHble
MexdarnaHrosble cycTtasbl [26—31];



3[PABOOXPAHEHWE. HEALTHCARE 5/2022

\ Nekunn n o0630pbI

31|

* NONNAPTPUTLI C CUMMETPUYHBIM NOPaXEHNEM
ny4yes3anscTHbIX CYCTaBOB U MESIKUX CyCTaBOB Ku-
cren [32, 33];

* aKcnanbHoe NopaxeHue B BUAE CNOHANNNTOB
N CakpouUNMUTOB (OMUCbLIBAETCH UTaNbSHCKUMU
aBTOpaMu KaK OTAeribHO, Tak U B KOMOMHauum
C nopaxeHneM nepudepuyecknx cyctasos [13]).

Kak BMOHO, MOXeT nopaxaTbCs NpakTUYeCKn
nobon cycTtas, HO B Lenom npeobrnagaer MOHO-
N ONUrOAPTUKYNAPHBIA TUM MNOPaXeHUs C Nokanu-
3aumen NPemMyLLEeCTBEHHO Ha HUXKHUX KOHEYHOC-
TAX U C aCUMMETPUYHBLIM XapakTepoM MopaxeHus.
Kpome aToro, 4ONOMHUTENBHO Y 6 NauMeHToB onu-
CaHbl runepemMns Hazg cyctaBaMu, a Takke 3HTe-
3UTbl, Ncopuas Koxu, 6anaHnTt. AT onncaHus co-
OTBETCTBYIOT KIMHUKE CMOHOUNAPTPUTOB U peak-
TuBHbIX apTpuTos (PeA). F. Ursini n coasT. onucel-
BaAlOT pasnuyHble PeHOoTUNUYeckne naTTepHbl
CAA: kpoMme peBmaTongonogobHOro BbiOereHbl
akcuanbHbI U MONMMUANTUYEeCKUn BapuaHThbl
C MOpaxeHuem CyCcTaBOB Mfe4yeBOro 1 Ta3oBOro
nosicos [13]. CoyeTaHune cny4yas ABYCTOPOHHEro
FOHMTA C KOXXHbIM BaCKyfMTOM B MOCTKOBUOHOM Me-
puode npegnonaraeT NOSIMCUCTEMHOCTb, YTO,
C OOHOW CTOPOHbI, MOXET OPUEHTMPOBaTb Ha Au-
arHo3 MBC, ¢ gpyron — TpebyeT NCKMoYeHns anb-
TepHaTMBHbIX ANarHO30B, a UMeHHO aebioTa cuc-
TeMHbIX 3aboneBaHnin CoeANHUTENBHOW TKaHW 1IN
CUCTEMHbIX BackynutoB [34].

BonbWNHCTBO OMMUCaHHbLIX Criy4yaeB apTpUTOB
OTNNYAKTCA OT KIMUHUKN U3BECTHbLIX BUPYCHbIX
apTpuTOB, BO3HUKAKLWNX B Nepuos BUPEMUN
1 NpoTeKatLLmMX Kak peBmaTongonogobHble nonu-
apTpu1TbI C MOPaXeHUeM MeSKMUX CyCTaBOB KUCTEN.
M. Mukarram n coaBsT. onucbIBalOT 5 crnyvyaes ce-
pOHEeraTMBHOro NOCTKOBMOHOIO apTpuTa ¢ CUMMET-
PUYHBLIM MOPaXXEeHNEeM MEerNKMUX CYyCTaBOB KUCTEW,
He3apO3MBHOrO, passueLlerocs Yepes 6—10 Heg oT
anarHosa uHdekummn SARS-CoV-2 [33]. EguHny-
Hble cryYyaun pasBuTUa peBMaTtongonofo6HbIX apT-
pUTOB Mocne pecnupaTtopHon nHdekunn SARS-
CoV-2 onucanbl S. Alivernini n coasrt., R. Talariko
n coasr. [20, 21]. metowwmecs npegnonoxeHust oo
nHaykumm PA Bupycom SARS-CoV-2 pasHopeuu-
Bbl. A. Drosos 1 coaBT. npeactaBunn cryyan pas-
BUTUA CEPOHEraTMBHOro nonuapTpuTa Meskunx cy-
CTaBOB KMUCTEN 4epe3 2 mec nocre mHekunn
SARS-CoV-2 y xeHLwuHbl 46 net [35]. Ha peHTre-
Horpadum KUCTen onpeaensnnucb 3po3unn, B CBS-
31 C 4yeM 6bIin 3anofo3peH OebloT cepoHeraTus-
Horo PA 1 HayaTo neyeHve metaTpekcaTtoM B KOM-
BuHauum ¢ MarnbIMy 03aMu ITIFOKOKOPTUKOCTEPOU-

noB (F'KC). V. Derksen n coaBt. onucanu 5 cny4a-
€B peBMaTonaonoA00OHbIX apTPUTOB, BbISIBIIEHHbLIX
B KnNuHukax MonnaHgmm y nauneHtoB ¢ SARS-CoV-
2 B cpefiHeM Yepe3s 6,6 Hef, OT Havyana uHgeKLmm
[36]. MNMpu yToyHEeHUn aHamHes3a y 1 nauyneHTa oT-
MeyeHa peMuccusi No MOBOAY CEPOHEraTMBHOIO
PA, noaTtomy nogo3peHue Ha o6octpeHmne PA 6bino
Hanbornee BEPOATHO, B APYrUX Cryvasix MNOMOXu-
TemnbHble aHTUTENA K LMTPYINMHUPOBAHHOMY nen-
Tnay (aHTn-CCP) B coyeTaHun ¢ xapakTepHom
KITMHMKOW TpaKToBamnuCb Kak AeblT NoCTKOBUA-
Horo PA. lMpu ncenepgosaHumn aHtu-CCP y naum-
€HTOB C KOBWOHOW WH(eKUnen He BbISIBIIEHO ac-
coumaumm ¢ ATUMKN aHTUTENamMu, cnefgoBaTesbHO,
chenaH BbIBOA, YTO passutne PA — aTo, ckopee,
coBnagexue.

B penctButenbHOCTU NepcUCTUpoBaHME MO-
O06GHbIX apTPUTOB B COYETAHUN C UMMYHOSOMNYec-
KMMW napameTpamu unu 6e3 HUX JOSMKHO 3acTa-
BUTb MELMKOB MOHUTOPMPOBATb MaLMEHTOB B OT-
HowweHumn gebtota PA n npuberatb kK 6onee aktus-
HOW ne4ebHON TakTUKe.

JTaGopaTopHble U UHCTPYMEHTalsbHbIe Me-
ToAbl AMArHOCTUKU. IHTepecHa gnHamuka
ocTpodazoBbix Npob: COB n C-peakTmBHbIA Ge-
FNIOK CHWXanucb Mocne neyYyeHns KOBUAHOW MHEB-
MOHWM 1 BHOBb B Pa3fiMyHON CTENEHN NOBbILLIANNCH
npy BO3HWKHOBEHUW apTpuTa. YTo KacaeTcsa um-
MYHOMOMMYECKMX MoKasaTenen, To cogepxaHue
B KpoBu peBmaTongHoro gpakropa (P®), aHtu-CCP
N aHTUHYKNeapHbIX aHTUTen 6bIN0 HeraTuBHbLIM,
cnabble TUTPbI oNpeaensanmMcb B eOUHUYHLIX Cry-
Yyasix, YTO MOXeT HabnogaTbcs npu BUMpycacco-
LummpoBaHHbIx apTputax. AHTUreH HLA-B27 Gbin
NOSIOXMTENEH B €ANHUYHBIX crnyyasax. He Bo Bcex
cnyyaax onpeaensany KOHUEHTpauuio MoyeBoWn
KMCNOTbI B KPOBU, HN B OOHOM He BbIno nccrnego-
BaHWS aHTUCTpenToNuanHa-O, TMPEOTPOMNHOro rop-
MOHa. B eanHW4YHbIX crnyYyasx npoBogunun uccrie-
JoBaHue Ha BUpYycHble renatutol, HIV, TpurrepHble
UHekummn PeA.

Mpw npoBeaeHnn apTpoLeHTe3a y 8 nauneHToB
TONBbKO Y 3 13 HUX NPOBOAUNN PYTUHHBIA aHanNn3
CUHOBMAITbHOW XMUAKOCTU: unTo3 B 1 MMm® gocTu-
ran ot 11 000 oo 18—20 000 kneToK, U3 KOTOpbIX
80—94 % npuxoannocb Ha HeNTpoUnbl, 4YTO
npegnonaraeT yMepeHHoe U BblpaXKeHHOe BOC-
nanexue [24, 29, 30]. H1 B 0gHOM crny4ae He Obinn
0OHapyXeHbl KpUCTanmbl, NoceBbl Takke Oblnn oT-
puuaTtenbHbiMn. OTpuuaTenbHbIMU OKasanuch
n npoBegeHHble TecTbl MNMUP Ha nHpekumto SARS-
CoV-2 B crHOBUAnbHOM XXWOKOCTU. JTO cormacyeTcs
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C AaHHbIMU APYroro uccrnefoBaHus, AoKasaBlue-
ro OTCyTCTBME MHAEKUUN B TKaHSX cycTaBoB [37].
Bonee Toro, y ymepwmnx ot SARS-CoV-2 npu no-
NCKe BMpyca B CUHOBUANbHOW XNOKOCTK, Kancyne
cycTtasa 1 cybxoHOparnbHOW KOCTU OH OBHapy»eH
He 6bin [38]. OTcyTCTBME BUpYCa B CyCTaBe KOC-
BEHHO YKa3blBaeT HAa UMMYHHbIA MexaHu3m apT-
PUTOB, @ HE Ha NPAMOE BUPYCHOE MOpaXeHue.

MeToabl MHCTPYMEHTaNbHON AMArHOCTUKM
BKIIOManu peHTreHorpaduio, npyu KOTOpon oTMme-
Yyanm nameHeHne oobema MArKUX TKaHEN MOPaXKeH-
HOro cycraea, a ynerpacoHorpadpus n MPT noga-
TBEpX4anu Hanuune apTpuTa C BbIMOTOM B CyC-
TaBax 06e3 apo3unn.

B neyeHun onncaHHbIX cnyvyaeB nepopasnbHble
HIMBC okasbiBanu GbICTPbIA U NOMHbLIA 3ddeKT
B nonosunHe cry4vaes. M3-3a GbICTpoOro camopas-
peLLeHnst apTpuTa KONeHHOro cycrasa B 1 cnyyae
neveHune He HasHa4danu. Npu oTcyTcTBUN adhdhek-
Ta ot HIMNBC pgobasnsanu NKC: NponoHrMpoBaHHbIe
BBOAWIN BHYTPUCYCTABHO NPU MOHO- 1 ONUroapT-
puTax unu HasHadanu per os B gose 10—25 mr
npegHn3onoHa B cyTku. B 6onblunHCTBE crnyvaeB
OoTMeyvyanu NUCYE3HOBEHME CUMMMTOMOB apTpuTa.
OnutenbHOCTb TeYeHUss apTpUTOB cocTaBumna oT
10 cyT 0o 4 mec. Ha cerogHsILLHUA OeHb MaKcu-
MarnbHoe Mo CpoKy HabrnogeHne — 6 mec. B 1o xe
BPEMS MOXHO BblAeNUTb NaUMEHTOB, HE AOCTUr-
LLUMX PEMMUCCUN, HECMOTPS Ha feyeHne. Passutue
XPOHMYECKOro apTpuTa Habnoganu y 45-netHero
MY>XUMHbI, BbIn XOpoLnin adppekT OT NpeaHn30ono-
Ha [21]. S. Alivernini u coaBT. npMMeHUnn capuny-
Mab y 50-neTHen xeHLWwmHbl ¢ pemuccnen PA npu
pa3sutun y Hee CAA, pesucteHtHoro k HIMBC,
C MOJSTHbIM KyNUpOBaHMEM MPU3HAKOB apTpuTa Ha
MOMEHT BbINUCckK [20]. 3Tn e aBTopbl B NeYeHnn
nauuneHTta ¢ peesmatongonogobHsim CAA B OTCyT-
cteue adbdekta ot HIMBC ncnonb3osann 6apu-
unTUHMG (4 Mr/cyT) B coyeTaHum C NPeaHU3oro-
HoMm (10 mr/cyT) co 3HauYnTernbHbIM KINMHUKO-Nabo-
paTopHbIM ynydweHueMm [17]. UTanbsaHckne pes-
MaTofIorM oTMeYanu XpoHu3auuo apTPUTOB, UX
peunanBmpoBaHme, 4To Tpebosano B 6 cnyyasx
HasHavyeHUs MeTaTpekcaTa, cynbdacanasmHa
N TMOPOKCMXNOPOXUHA. PasHbI OTBET Ha Tepanuio
Takke MOXeT cBuaeTenbCTBOBaTb B MOMb3y pas-
FNINYHBIX NATOrEHETUYECKNX MEXAHU3MOB, NeXaLLmX
B ocHoBe CAA.

Taknum obpasom, TeyeHne apTpUTOB MOXeET
OblTb OCTPbIM M, KaK BUOHO M3 MPaKTUKWA, XPOHU-
YyeckuM. Hepoctatok BpeMeHun HabrnogeHus He
Nno3BONsAEeT OTBETUTb Ha BOMPOCHI, Kak Jonro 6y-

AeT anuTbea apTput, 6yget nu npu oTMeHe ne-
KapCTBEHHbIX cpeacTB peunagms. O4yeHb 4YacTo
apTpuTbl, UHOYUUPOBaHHbIE UHdeKumeln, PeA mo-
ryT nepcucTMpoBaTh, YacTo peunavBupys 1 npu-
HUMasi XPOHUYECKMIA XapakTep TeYeHUs.

UTto KkacaeTca TEPMUHOMOMMKN, TO ONUCAHHbIE
BapuaHTbl apTPUTOB, BO3HUKAIOLLMX B NEPUOL UMn
nocne nepeHeceHHon nHdekumn SARS-CoV-2,
OblNY Ha3BaHbl YacTbl) aBTOPOB pPeakmMuUeHbIMU,
yacTbld — MOCMKOBUOHbIMU. JeNCTBUTENBHO,
HasblBaTb apTPUT MOCTKOBUOHLIM MOXHO B KOH-
TEKCTe MOCTKOBUOHOIMO CUHAPOMA C YY4ETOM CpPO-
KOB ero BO3HWKHOBeHWA. /cnonb3oBaHne Tepmu-
Ha PeA BbI3biBano y HEKOTOPbIX peBMAaTONOroB
Bonpockl. 1o onpegenenuto PeA npuHagnexat
K rpynne crnoHAnNapTpuToB M MOryT accounmnpo-
BaTbcs ¢ Hannyunem HLA-B27 [39]. HerHolHoe Boc-
naneHue CycTtaBoB Nnpu Knaccundecknx PeA passu-
BaeTCs NpenmyLLEeCTBEHHO Y nunL B Bo3pacte 20—
40 neTt B XPOHOMOIMMYECKON CBA3U C TPUITEPHOWN
WHEeKUNen, Kak npaBurio, yporeHutanbHom nunm
KULLEeYHOoM, BO3HMKaeT B nepuog ot 1 go 4 Hepn
nocrne nposiBNeHnn UHgekumm. TpurrepHole MuK-
po0Obl MEPCUCTUPYOT B anuUTENuuU, numdongHon
TKaHW, nedyeHn n ceneseHke. Kak TONbko MUKpPO-
Obl N aHTWUreHbl NoNagarT B TKaHW CyCTaBOB, 3a-
NnyCcKaeTcsl SlokamnbHbIA UMMYHHbIA OTBET C aKTu-
Baumenn CD4+ T-kneToyHoro oteeta n opmMmupo-
BaHueM apTtpuTa. lNepekpecTHas peakTUBHOCTb
HLA-B27 ¢ aHTureHamu 6naronpusaTCcTBYET 3TOMY.
MpubnusntenbHo 12 % naumeHToB C KOBUAHOWN
WH(EKUMEN NMEIOT racTPOUHTECTUHASBHLIE CUM-
nTombl [40]. XKenygo4HO-KULLEYHbIA TPaKT CIYXUT
BTOpbIM MecToM Anga nHdekumn SARS-CoV-2
B CBA3W C akcnpeccuen peuentopa AlNd2 B anu-
Tenuu kuwevHunka. MNMoteHunaneHbIN apTPUTOreH-
HbIl MexaHu3M B3auMOLEeNCTBUA peuenTopa
AlN®2 n Bupyca 3akno4aeTcs B U3MEHEHUUN UM-
MYHHOIO M MUKPOBHOrO roMmeocTasa B KULLEYHUKE.
Y reHetTnyeckn npeapacnonoXeHHbIX nuy, aucpe-
rynsiumsi KULWeYHoN MUKPOBMOMbI UrpaeT onpeae-
NEeHHY ponb B naToreHese CroHAUNapTpuUToB,
B yacTHocTu PeA [41]. MoaTtomy gmcbmnos — ewle
OfHa rmnoTes3a apTPUTOreHHOro reHesa Bupyca
SARS-CoV-2, Tem bonee nokasaHa accouuaums
Mexay AMCOMO30M U ee TSKenbIMU pecnupartop-
HbIMW cpopmamu [42]. [lononHUTENbHO runepnpo-
aykumsa UJT-17 He Tonbko cnocobCTBYeT nopaxe-
Huto nerknx npu SARS-CoV-2, HO nrpaeT BaXKHyHo
ponb B naTtoreHese CrnoHAMMapTPUTOB, B YaCTHO-
CTM NncopmaTtmyeckoro aptputa. Kpome knaccuyec-
KMX raCTPOMHTECTUHAmNbHbLIX U YypOreHUTanbHbIX
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PeA, opyrne MHEKUNOHHbBIE areHTbl MOryT 6biThb
Tpurrepammn Heknaccudecknx PeA, Hanpumep me-
Hee 4yacTo onuchbIBaeMbIE B NuTepaType pecnupa-
TOpPHble BGakTepuanbHble MHMEKUUN, Takne Kak
Chlamydia psittaci, Chlamydia w Mycoplasma
pneumoniae, Staphylococcus aureus v Streptococcus
pneumonia, n gaxe Bupycbl. KnuHnyeckn PeA xa-
paKkTEPU3YHTCA aCMMMETPUYHBIMU MOHO- U ONK-
roapTpuTamym CycTaBOB HUXHUX KOHEYHOCTEW,
YalLle C nopaKeHNeM KONEHHbIX U FONIEHOCTOMHbIX,
CyCTaBOB ManbLeB KUCTEN U CTOMN, dHTe3ncamu
[43]. B cBA3n c aTum nosBneHne apTpuUTOB B MO-
0o6Hble cpokn nocne COVID-19 ¢ kKnuHU4ecknumun
NpoSBNEHNAMM, CXOXMMN ¢ PeA, nossonuno as-
TopaM TpakToBaTb UX Kak PeA. B To e Bpems
S. Kobayashi n coasT. cuutatot CAA, ckopee, Bu-
pyCHbIMU, YeM peakTuBHbIMK [44]. M. Gasparotto
N COaBT. TaKKe KPUTUKYHOT TepMnH PeA B OTHOLLE-
Hun CAA, nonaras, 4To Hanbornee NOAXOOALLNMM
TePMUHAMWN MOTYT ObITb «BUPYCUHOYLMPOBAHHbIE
apTpuTbI», «BUPYCACCOLMUPOBAHHbLIE apTPUTbI»
(related) [30]. ABTOpPbLI NOMaratoT, Y4TO B BOMbLLUMHCTBE
onuceiBaembix cnyyaes PeA npu SARS-CoV-2
nposefeHHoe obcrnegoBaHne ObINO OrpaHUYeH-
HbIM M He NO3BOMANO MCKMAYUTL ApYyrne apTpu-
Tbl, B TOM 4ucrie TunnyHble PeA nnm Mmnkpokpuc-
Tannuyeckue [30, 44]. Hanpumep, K. Ono,
E. Saricoaglu n gpyrne aBTopbl NULLIYT O pa3BuB-
LLUMXCA Nocre OCTPOWN pecnupaTopHOn NHMEKL MK
SARS-CoV-2 apTpuTax Kak o peakTuBHbIx [18, 19,
22—24, 28, 29, 31]. denctButensHO, B ON1cCLIBa-
€MbIX CIy4yasix ofiuroapTpuTbl C NOpaXeHnem ro-
NIEHOCTONMHbIX CyCTaBOB COMPOBOXAAKTCA rmnepe-
Muen n axunnobypcutom [18]. KnuHuka cxoxa
c PeA, Ho obcnegoBaHne MyuHMManbHo, 6e3 nouc-
Ka BO3MOXHOW TpurrepHom nHdgpekumn. Ecnu npea-
nonoxutb, 4to COVID-19 moxeT nHayumpoBaTb
passuTne PeA, akTuBMpys npoLeccbl UMMyHope-
aKTUBHOCTM NATEHTHO MpOTEKaloLen TPUrrepHom
NHekunmn, To passutme PeA BnonHe o6bACHNMO.
UTto kacaeTca ObicTporo adekta neyeHus,
TO B Ha4anobHOM nepuoge PeA cumntomaTtumdeckmne
NpOTUBOBOCNANUTENbHbIE CPeACcTBa MOryT ObiTbh
apdekTmBHbI. MNMpumedaTtensHo, 4YTo B 6 crnyyasax
onucaHa rmnepemMmns KoXxxum Hag npunyxwmmmn cyc-
TaBamu [18, 19, 23, 24, 27, 28]. C 0OAHOW CTOPOHBI,
NCKIHOYEHNS TPEDBYIOT CENTUYECKNE apTPUTLI U BCE
dopmbl PeA, ¢ Opyro CTOPOHbI, MUKPOKpUCTan-
nnyeckne apTpuTbl TaKKe MOryT UMeTb MeCTO,
Bedb, KaKk N3BECTHO, NMH(EKLMA MOXeT OblTb Npo-
BOLMPYOLWNM (haKTOpOM Mogarpuyeckon aTaku.
Tak, M. D. Lopez-Gonzalez n coaBT. onucanmu

4 nauneHToB, Y KOTOPLIX MOCHe TSXenon pecnu-
paTtopHom nHdekuun SARS-CoV-2 yxe nocne roc-
nuTanus3auum 1 BbIMUCKN Pa3BUNNCL MOHOAPTPU-
Tbl U ONIMrOApPTPUTLI C NopaxkeHmem 1-ro nmcHe-
¢ranaHroBoro, fIOKTEBbLIX W KOMEHHbIX CyCTaBOB
[45]. B aHamMHe3e nauueHTbl onucbiBanu npuUCTy-
Mbl OCTPbIX aTak apTpuTa C NOPaXeHUeM Takunx xe
CyCTaBoB, 1 nauMeHTy NoCcTaBuM gMarHo3 nogar-
pbl. ViccnegoBaHne CUMHOBMANbHOM XUOKOCTU BO
BCEX Cny4asx nokasarno Hanuime Kpuctanios Mo-
HoypaTa HaTpusa n nupodocdarta kanbuus n no-
3BOMUNO OMArHOCTMPOBATb MUKPOKpUCTannye-
CKWe apTpuTbl y 3TUX NaumneHToB. NMoaTomy Ha3Ha-
YeHHOE pauNoHanbHO fleYeHMEe KONXMLMHOM U KOp-
Tukoctepomgamm cnocobcTtesoBano GuicTpomy
NCYE3HOBEHUIO CUMNTOMOB apTpuTa y 3TuX nauu-
eHToB. Bce aTn cnyvyam nogTBepxaaloT BeposAT-
HOCTb pa3BuUTUA ApYyrux apTpuToB nog mackon CAA
N HanpaensalT K akTUBHOMY OMarHOCTUYEeCKOMY
MOUCKY.

PeBmaTonorn Hawen cTtpaHbl HabnogawT na-
UMEeHTOB C apTpuTamu, accounmpoBaHHbIMU
¢ COVID-19, c BecHbl 2020 r. 3geck crneayeT npa-
BUSIbHO OLEHMBaTb cuTyauuto. Yem gonblue ne-
puoa Mexay Hayanom MHEKLMM U pasButmem
apTpuTa, Tem 6onee TwaTtenbHbI guarHocTU4ec-
KM MOMCK OOSMKEeH NpoBOAUTbCA. Hawa 3agava
pasobpaTbCs, CBA3aH NN OoNpeferneHHbIn apTpuTt
WMEHHO C 3TOW MH(PEKLMENn, NnNn oHa cama ctana
TPUIrepoM L1191 BO3HUKHOBEHUS HOBOIO peBmaTu-
yeckoro 3aboneBaHns UM XPoOHUYeckoro obo-
cTpeHus. Tak, AaHHble F. Fayed n coaBT. no3sons-
0T B uenom oueHntb cutyaumto ¢ CAA [15].
M3 241 rocnutann3npoBaHHOro nauueHTa ¢ OCT-
pon pecnupatopHon nHgekuymen SARS-CoV-2
36,9 % vmenn pasnuyHble peemaTtuyeckme 3abo-
neBaHus. Y 39 % naumeHToB B nocnegyowime He-
Oenun nocrne BbINMUCKN Pa3BUIUCL PasfinyHble CKe-
NeTHble NPOSIBNEHUS, N3 KOTOPLIX apTpanrun 4oc-
Turanu 6onee 69 %, aptputel coctasunu 10,8 %.
PacnpeneneHne apTpuToB BbIMNS4EN0 crieayto-
wnm obpasom: AebroT HOBbIX pEBMATUYECKUX 3a-
boneBaHun 3aHan Begywyo nosnunio — 39,7 %,
obocTpeHne xpoHuyecknx apTputoB — 24,5 %,
nuwb 2,1 % nauymeHToB noctaeneH amarHo3 CAA,
npevMyLLecTBeHHo (69 %) npeacTaBneHHOro Mo-
HOAPTPUTOM FOfIEHOCTOMHOIO CyCcTaBsa.

[aHHoe nccnegoBaHMe OEMOHCTPUPYET, YTO
BMpycaccouumnpoBaHHbie apTpuTbl npn COVID-19
OCTalTCH, Kak NpaBuno, AOBOMbHO peakon naTo-
norven cycrtaBoB M WX criegyeT paccmaTpuBaTtb
Kak gumarHosbl ucknwoveHus. OTcioga NOoHATHA
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Ba)KHOCTb BbINOSTHEHNSA BCEX HEOOXOAMMBIX UCCre-
A0BaHWIA ANs UCKIHOYEHMSI BO3MOXHbIX anbTepHa-
TUBHbIX AMarHo30B.

Taknm obpasom, nopaxeHue cycTtaBoB Npu
SARS-CoV-2 otnnyaetcs pasHOPOAHOCTLIO C pas-
NNYHBIMU (PEHOTUMMYECKMMM BapuaHTaMn U Mo-
XeT BKMtovaTb apTpanriun, OCTpble apTpUThbl B pas-
Hble nepuoabl MHAEKLNN U XPOHUYECKNE apTpu-
Tbl. Takne apTpuTbl MOryT GbiTb TUMMYHO BUPYC-
HbIMW UMW paHHUMU, @ TaKXe NOCTKOBUOHbIMU
B COOTBETCTBUM CO CPOKaMM BO3HUKHOBEHMS. Kpo-
M€ 3TOro, OHM MoryT ObITb cocTaBnstowen MBC.
M3yueHne gaHHOM TeMbl TONbKO B CaMOM Havarne,
©onee anuTenbHoe HabnageHe 3a TakKMMK naum-
eHTamMu No3BONUT caenaTb 6ornee KOHKpeTHble
BbIBOAbI 1 BblpaboTaTb €AMHY TakTUKy B AONro-
CPOYHON MepcrnekTmBe.
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'A. A. TABPYCEB, 'A. C. BABEHKO, 2E. I. MAJIAEBA, 'A. B. CTPOLIKUI

MUKPOBMOM MOYEMNONIOBOU CUCTEMbI MYXYUH

'Benopycckuit rocyaapcTBEHHbIM MeaULUHCKIMIA yHuBepcuTeT, MuHck, benapyce,
2[oMenbCKUii rocyaapCcTBEHHbI MeanLMHCKUIA yHUBepcuTeT, FloMens, benapych

PaccmompeHbi cospemeHHble Memodbl uccriedosaHus MUKpOGUOMa MOYerosiogol cucmeMbl MyXXHUH, UX peumMyue-
cmea u Hedocmamku. [NpedcmaeneHbl Hekomopble 0aHHble 0 cocmase MUKPObUOMbl 8 HOpMe U Mpu pasfiudyHol mamoro-
2UU MYXCKUX 1nos108bix opaaHos. Ob6cyxdaomcesi nepcreKkmueb! UCMonb308aHUsi MUKpobuoma 8 npakmuyeckol yporoauu.

Knruesnble cnosa: Mukpobuoma, MUKpobuoM, ypempum, npocmamum, MemoOb! uccriedosaHusi MOYe8020 MUKPO-

6uoma.

The review considers modern methods of studying of the microbiome of the male urogenital organs, the advantages
and disadvantages of these methods. Some data on the composition of the microbiota content in health and in various
pathologies of the male genital organs are presented. The prospects of using the microbiome for practical urology are

discussed.

Key words: microbiota, microbiome, urethritis, prostatitis, methods of studying the urinary microbiome.

HEALTHCARE. 2022; 5: 36—45.
MICROBIOME OF MALE UROGENITAL SYSTEM

A. A. Gavrusey, A. S. Babenko, E. G. Malaeva, A. V. Strotsky

WccnepoBaHue mmnkpobroma — ofHO M3 Hau-
bonee AMHAMUYHO pa3BMBAOLLIMXCSA HanNpaBrneHuin
B MeJMUUHe 1 Hayke O yeroBeke B LenoM. B Ha-
cTosiLee BpemMsi TePMUHbI KMUKPOBMOM» U «KMUK-
pobuoTa» NPOYHO BOLUSM B FIEKCUKOH HE TOMNBbKO
nccregoBarenei, Ho U NpakTuyecknx Bpadven. MNMog
MUKPOOMOTOM NOHUMAOT COOBLLECTBO MUKPOOP-
raHn3moB, obuTaroLlee B onpenerieHHoM NoKyce
Tena 4yenoseka. B coctaB MMKpoBMOTbI BXOOAT
OakTepuu, BUpYyChl, apxeun, rpubsbl, NpocTenLume,
KOTOpble B3aMMOLENCTBYIOT Mexay cobon n oka-
3bIBalOT BAUSIHWE Ha 340pOBbe opraHuamMa. Muk-
pobuomM — LLUMPOKOE MOHATUE, BKIOYakoLLee camm
MUKPOOPraHu3Mbl, UX FEHOM, a Takke metabonu-
Tbl — pasnuyHble NPOAYKTbI XXMU3HEeAEeATeNbHOCTU
1 B3aMModencTsns MnkpoopraHnamos [1].

MpoekT «Mukpobuom yenoseka» (The Human
Microbiome Project) cosgasanca B 2007 r. ans
nogpoBHOro N3y4yeHUst COBOKYMHOCTU MUKpOopra-
HM3MoB Tena 4vernoseka. K 2012 r. onncaH coctas
MUKPOBUNOTbI NSITM BMOTOMNOB YENOBEYECKOrO Opra-
HU3MA: KMLLIEYHUKA, KOXW, HOCOBOW MOMOCTK, MNO-
noctu pta, Bnaranuwa. Hay4dHele nybnukauum
0 MOYeBOM MUKpobBuome (urinary microbiome) no-
asunuck B 2010 r., korga D. E. Nelson n coasr.
npvBenu pesyrnbTaTbl UCCNeAoBaHWU ypeTparbHO-
ro MMkpobroma y my>u4uH [2]. No3xe onybnukosa-
Hbl pe3ynbraTbl COBPEMEHHbBIX METOA0B Uccneno-
BaHWA MUKPOBMOTbLI MOYEBOrO TpakTa, KOTopble
ONpoBEPrnM NpeacTaBfeHnss 0 CTEPUITBHOCTY
MOuM 300poBOro vernoseka [3, 4]. B nybnumkaymsax

nocrnegHux net NosBUNCS TePMUH «ypoBUOoMY,
KOTOPbIA B LUMPOKOM CMbICIIE OTHOCUTCSH Kak
K MMKPOBUOMY, TaK 1 K MUKPOBMOTE MOYEBbLIBOAS-
wux nyten [5].

Pesynbrathl nccnegoBaHMs MOYEBOro MUKPO-
B61oma No3BONUNN YCTAaHOBUTbL €ro CBA3b CO MHO-
rMMmn ypomnormyeckumm 3abonesanunsamu [6]. Bugo-
BOW M KONIMYECTBEHHbI COCTaB MUKPOOPraHN3MOB,
KONMOHU3NPYIOLNX MOYEBbIE MyTU, pasnuyaeTca
Yy NALUMEHTOB C TaKOW ypOriorm4yeckomn naTonormen,
Kak HedepXXaHue Mo4u, pak MOYEBOro nysblps
W npencraTeribHOM Xeneabl, HEMPOreHHbIn MoYe-
BOW Ny3blpb, MHTEPCTULMANBHBIA LIUCTUT, UH(EK-
umun, nepegatwmeca nonosbim nytem (UMMIM),
XPOHMYECKNA NPOCTaTUT/CUHOPOM XPOHMYECKOWN
Tazosoun 6onu (XIM/CXTB). OgHako, HeCMoTps Ha
npoBefdeHHble nccnegoBaHus, MMkpobrnoTta move-
MOMOBOWN CUCTEMbI MYXYMH U3yYeHa HeJocTaTouy-
HO, a ony6nMKoBaHHbIE AaHHbIE Pa3nNUYaroTCcs, YTo
CBsI3aHO CO MHorumu dpaktopamu [7,8]. He onpe-
AeneHbl BUOoOBoe pasHoobpasne MUkpoburoTsl
B HOPME 1 MpKW NaTonorumn, yHKUMM MHOTMX MUK-
poOpraHn3MoB, B3aMMmogencrane 6akrepum, BUpY-
coB, rpnboB Mexay cobor 1 ¢ opraHN3MoM X03sIn-
Ha [9]. B naHHOM 0630pe OyayT npeacTaBreHbl
HeKoTopble nocnegHve pesynbTatbl UCCredoBa-
HUA MUKPOBKMOMA Y MY>K4MH C 3a00r1eBaHNSIMUN HNXK-
HMX MOYEBbIX M NOMOBbLIX OPraHoB, NPeUMyLLEeCTBa,
HeJocTaTKM MeToOoB UccnefoBaHus MUKPoOGMo-
Ma M NepcrnekTUBbl UX BHEAPEHUS B NpakTuyec-
KYt0 YPOmoruio.
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MeTtoabl uccnegoBaHus
MO4YeBOro MMKpobuoma

[na uccnegoBaHmsa MUKpobGuoma MpUMEHSIOT
KynbTypanbHble U HeKynbTyparbHble MeTOAbl.
K KynbTypanbHbIM OTHOCAT BakTepuonornyeckme
noceBbl, KOTOPble NPOBOAAT B 3 BapuaHTax (npo-
TOoKOonax).

CraHpapTHbIN OaKTepUONormM4eckumn noces.
[o HepaBHero BpemMeHn MeTodbl MccnegoBaHus
NHpekumn moyeBbix nyten (MMIT) Bkntoyanm Tonb-
KO CTaHOapTHbI GakTepuonornyeckunin noces. [ns
ero nposefeHnst ucrnonb3yT 1 MN cpeaHen nop-
uumn moumn, cpegon cnyxat 5 % KpoBsiHOM arap
n arap MakKoHkn (MacConkey). Arap MakKoHku
SIBMISIETCA CENEKTUBHOW NUTaTENbHON cpenon ans
rpamoTpuuaTtenbHbiX bakTepuin, anddepeHumnaums
KOTOPbIX OCHOBaHa Ha UX CBOWCTBE (PEPMEHTUPO-
BaTb NakTto3y. Bpems nHkyGaumm B adpobHbIX yc-
noBusix — 24 4. [laHHoe nccnegoBaHne orpaHmye-
HO B CBOMX BO3MOXHOCTSIX M no3BonsieT obHapy-
XWUTb TOMbKO HE3HAYUTENBHYO YacTb (okoro 10 %)
M3 BCero crnekrtpa MWKpoopraHmsmon [4].
B ocHOBHOM 3TO a3pobHble, BbicTpopacTyLwme
Baktepun, Takne kak Escherichia coli. OrpaHunye-
HWUS B NPUMEHEeHMN MeToaa obycrnoBreHbl Hanm-
4Ynem TPYOHOKYNLTUBMPYEMBIX U HEKYNBTUBUPYE-
MbIX MaTOreHOB, rMbernbl UX B MPUCYTCTBUN KUC-
nopoga v gpyrumu npuymHamu. Kpome Toro, ctas-
OapTHbLIN OaKTEPUONOrMYecKMin NOCeB NMEET
HWU3KYI0 YyBCTBUTENBbHOCTb ANna GakTepui, Konu-
4YeCTBO KOTOPbIX MEHbLLE NMOPOroBOro 3Ha4YeHUs
10 000 KOE/mn.CTtaHgoapTHbI BGakTepuonormye-
CKMI NOCEB HEMPUMEHUM NPU NOJ03PEHUN HA MO-
YyeBble MHEKLMWN, BbI3BaHHbIE aTUMUYHBIMU BO3-
OyavTensamm, TakKummn Kak KaHgmabl, MUKOGakTepun
TyGepkynesa, aHaspobbl, ypeannasmbl U MUKO-
nnasmbi.

YnyJyweHHbIn unu moauduLnUpoBaHHbIN
(enhanced or modified culture) 6akTepuonorunye-
CKMI noceB pa3paboTaH Ans AeTeKuUn HEKoTO-
PbIX aTUMUYHbIX MUKPOOPraHn3moB. [ns BbisBne-
Hua rpubos (Candida spp.) ONONHUTENBHO K CTaH-
AAPTHOMY KPOBSAHOMY arapy MCMonb3ylT cpeay
¢ aekctpo3son Cabypo. Mpn Heob6xoanMoCTn naeH-
TMduumposaTb MrkobakTepun Tybepkynesa npu-
MeHSAT noceB Ha cpeay JleBeHwTenHa —
MeHcena. A7 arap no3BonsieT CenekTUBHO Kyrlb-
TUBMPOBATb YpOreHutarnbHble MUKOMNMNa3Mbl
(Ureaplasma spp., Mycoplasma hominis).

3HaunTENBHOMY pacLUMPEHUIO 3HAHUI O MUKPO-
Brome cnocobcTBOBANO NOSIBNEHNE HOBbIX, Yriy6-

NEHHbIX MUKPOBNONOrMYeCcKUx METOLOB Uccneno-
BaHun. OOHUM U3 HUX ABNSIETCS pacluMpeHHoe
KynbTyparibHOe KOonuM4ecTBeHHOe uccrnepoBa-
HMe moum (expanded quantitative urine culture,
EQUC).MpoTtokon EQUC 6bin paspaboTtaH
B 2014 r. B nccnegoBaHnsax NCNonb3yoT 60NbLUMIA
06bem moun (10—100 mn BmecTo 1 Mn A4ns ctax-
OapTHOro NoceBa), HECKONBbKO NUTaTeNbHbIX cpen
(5 % kpoBsiHOM arap, arap MakKoHku, LwokonagHbIn
arap, arap ¢ KONMCTUH-HaNMANKCOBOW KUCIOTON),
bonee gnutenbHoe BpeMsi MHKybaumm (0o 48 ),
a Takke NPUMEHSAOT aHa3pobHoe KynbTUBMPOBa-
Hue Baktepun. MNpu paclMpeHHOM KONnYecTBeH-
HOM MOCEBE BLISABMASAT XUBbIE€ MUKPOOPraHM3mbl,
KOTOpble He OBHapyXMBaKTCS CTaHAAPTHLIM Me-
Tooom nocesa. B 92 % cny4yaes, korga ctaHgapT-
HbIA MOCEB AaBarn oTpuuaTenbHbI pes3ynbTar,
metogom EQUC 6bin BbisiBNeH GakTepuanbHbIi
pocT B obpasuax moum [4]. MiccnegoBaHust noka-
3anu, 4to metog EQUC Takke nageHtuduumpyet
yponartoreHbl, npoayuupyowmne deta-nakramasy
pacLUMPEHHOrO CreKkTpa u MUKPOOPraHn3Mbl C MHO-
XXEeCTBEHHOM U LUMPOKOW NeKapCTBEHHOMN YCTONYK-
BoCTbt0 [10]. [laHHbIN MeTOA NO3BONSAET Takke 06-
HapyxuTb npucytcTeue 6aktepuit go 10 KOE/mn,
4YTO SBNSAETCHA ero NpeuMyLLeCTBOM nepepn CTaH-
OapTHbIM noceBoM. B To e Bpemsa meToq He no-
3pondeTr oO6OHapyXuTb aHaspobbl Tuna
Actinobacteria (Propionimicrobium, Varibaculum
n Atopobium), Firmicutes (Peptoniphilus,
Megasphaera, Finegoldia) n Bacteroidetes
(Prevotella) [11].

K HeKynbTypanbHbIM MeToAaMm uccrneoBa-
HUA MUKpOBMOMa OTHOCAT crnegyloLme.

MonumepasHaa uenHasa peakuusa (MNUP).
MonekynsapHo-reHeTU4YEeCKNA METOA ANArHOCTUKM,
OCHOBaHHbIV Ha amnnMdUKaLnm HyKNenHOBbIX KUC-
not. Hegoporon, OTHOCUMTENBHO BLICTPLIA U MPO-
cTon meTop 3a nocrnegHue 20 neT NPoYHo 3akpe-
nNUAca Ha NO3nUMAX MHCTPYMEHTa AN PYTUHHbIX
KIUHUYECKMX aHanu3oB. [ns MHormx Bo3dyaute-
nen MHAGEKUNOHHbIX 3abonesaHuii umeHHo TP
cyMTaeTcs 305M0TbIM CTaH4APTOM OMarHOCTUKW.
MeToa no3BonseT C BbICOKOWN TOYHOCTbIO MAEH-
Tngunumposatb UHMeKUMOHHblIe areHTbl (PHK
n/vnn OHK), nmeeTt BbICOKYyH 4yBCTBUTENBHOCTb
n cneundunyHocTb. Kpome Toro, ¢ nomowubto MLP
MOXHO BbISIBNIATb HE OOWH, @ HECKOMbKO pasnuny-
HbIX BO3OyauTenen OQHOBPEMEHHO, YTO UMeeT
fonbLlloe 3HayeHue, Tak kak B 30—39 % cnyyaes
yporeHuTanbHas MHpeKunsa ABnseTcs nonvMmnk-
po6Hon [12]. MUP aBnaeTca KONMYECTBEHHbIM



3[PABOOXPAHEHME. HEALTHCARE 5/2022

38 NMekuun n 0630phbl |

MeTo4OoM, nossonsowmm onpegenate Tutp OHK
MWKPOOPraHM3mMoB, YTO BaXXHO MpU ANArHOCTUKE
XPOHMYeCcKMx hopm 3aboneBaHum.

Kak n ntobon meton, NMUP nmeeT HekoTopble
HedoCTaTKN U OrpaHUYeHns B npumeHeHuun. MNpu-
YMH 3TOMY HecKonbko. Bo-nepBbix, reHoM GakTe-
puin 1 rpnboB CKMOHEH K N3MEHYMBOCTU. MN3BeCT-
HO, YTO PO N30NATOB MUKPOOPraHM3MOB OAHOMO
BNOA, BblOEMNEHHbIX B pasHbiX NPUPOOHbLIX ovarax,
MOryT pasnuyaTbcs. MNMycTb 3TK pasnnuna u He
NO3BOJIAIOT BbIAENATb UX B OTAENbHbIE BUAbI, HO
Nnopo BCe e ABNAITCSA Mapkepamun onpeageneH-
HbIX WTAaMMOB M MOFYT 3aTPYAHATb BblSBEHNE
OHK Takux MMKpoOopraHmMamMoB C MOMOLLLbK O4HOro
N TOro e Habopa peareHToB. VHbIMK cnoBamu,
Habop peareHTOB ANSA BbIABMEHUS, Hanpumep,
Ureaplasma urealiticum, npon3segeHHbI B ['ep-
MaHum unu CLUA, moxeT ObiTb He Ha 100 % adp-
dektnBeH B Kutae unu benapycn n Hao6opoT.
K coxaneHuto, ganeko He Bce cneuvanucTbl Knu-
Hu4eckon nabopaTopHOM ONArHOCTUKM NpUHUMA-
0T STOT (paKT BO BHMMaHue. B oTHoLIeHN BUpYC-
HbIX MH(PEKLMI CcUTyaLms o6CTOMT MHORAA HaMHO-
ro xyxxe. Knaccuuecknum npumepom siensieTca au-
arHoctmka Bupyca renatuta E (BTE),
BapnabenbHOCTb reHoOMa KOTOPOro HaCTOJSIbKO
BENuKa, 4To 6€3 NpUMeHEeHNs cneyunarnbHbIX TeX-
HUK (BbIPOXOEHHbBIE ONTUIOHYKNEOTUALI) HEBO3MOX-
HO co3faTb ageKkBaTHYH TECT-CUCTEMY Ha OCHO-
Be lNLP. MNokasatenn gMarHocTUYecKon YyBCTBU-
TEMNbHOCTU U cneLmMpUYHOCTU MHOTMX KOMMEpYec-
Kux TecT-cuctem (gns guarHoctuku BIE),
ofobpeHHbIX ang knuHuk CLUA v cTpaH 3anagHomn
EBponbl, B pearnbHOn X13HW OKasblBalOTCA farne-
Kumun oT ugeana. PasymeeTtcs, reHoM GakTepun
Kyoa 6onee crabuneH, ogHako 3a 5, 10, 20 net
MHOrue, ka3anocb Obl, O4EHb KA4ECTBEHHbIE TECT-
cucTembl TpebylOT nepecmoTpa COOTBETCTBMUS
nocrnegoBaTenbHOCTEN aHaNN3NPyeMbIX y4aCTKOB
reHoma GakTepuin ncnonb3yembiM Habopam onu-
FOHYKNEeoTUOHbIX NpanMepoB 1M 30HAOB.

Bo-BTOpbIX, MNMUP no3ssonsetr ogHoBpeMeHHO
onpeaensitb He Tak MHoro napameTpoB. (AHK/PHK),
Kak 3Toro TpebyloT COBpeMEHHble CTaHAapThbl An-
arHOCTUKW. B OTHOLLEHNN MYNETUMUKPOBHbLIX NPO-
LLeccoB, B YaCTHOCTU MH(EKLMA MOYENONOBbIX
nyTen, Ha NepBUYHOM 3Tane — Mpu OMarHocTu-
Ke — TpebyeTca nonyyvyeHne nHdopmauum o Ha-
nnynmn 5—7, a ny4dwe 12 MUKPOOPraHn3mMoB, HEKO-
TopbIX BMAOB rpnbos, Bupycos. Metoga lMNMUP mo-
XeT npefoctaBuTb Tpebyemyto nHdopmaumio, Ho
BPEMEHHbIE UK (pMHaAHCOBLIE 3aTpaThl, a valle

oba aTux napameTtpa OyayT owyTumo Gonblue,
Hexernu B cnydae paboTbl C KOHKPETHBIMU e4UHNY-
HbIMWU UAWN COBOEHHbLIMWU, CTPOEHHbIMU (MYMbTU-
nrnekc) TecT-cucteMamn. YncTo TexHuyeckn pas-
NMYnTb B pamKax ogHoro aHanuaa 6onee 4—5 muk-
pPOOpPraHN3MoOB MpakTUYECKM HEBO3MOXHO, MpK
3TOM CTpajaeT U TOYHOCTb KONIMYECTBEHHOro aHa-
nnsa. Noatomy yaLle BCero Ucnonb3yT CUCTEMBI
Ons onpeaenexHnst OQHOro-AByX MUKPOOPraHM3MOB
B pamKax OfHOW peakuuu.

B-TpeTbux, HECMOTPS Ha He pa3 NoATBEPKOEH-
HbIN pakT BbICOKOW 4yBcTBUTENbLHOCTU MLUP —
crnocobHocTb onpedenutb 1 KONUK MONEeKynbl
[OHK B o6pasue — Ha npakTuke Mbl CTankuBaem-
Csl C TeM, YTO npu HM3KoM cogepkaHumn OHK muk-
poopraHuama B obpasue, Hanpumep, 100 konun
B 100 MKkn, ncnonb3oBaHne Ha aHanu3 5—10 Mkn
obpasLa Nopor He NO3BOMUT €ro pacno3HaTb. JTO
CBA3aHO C TeM, YTO MHOrga rno Teopum BEepOATHO-
cTn HM ogHa konuna OHK n3 obbema He nonaget
B Npobupky. C apyroi CTOPOHbI, NPOBEAEHME aHa-
nnsa obpasuos, cogepXalmx MUNNNOHbBI KOMUI
OHK MukpoopraHuama, MOXeT Npu HEAOCTaTOYHO
aKkKypaTHOW paboTe NPMBECTU K 3arpsi3HEHUIO CO-
cegHnx obpasuos 100, 10 n gaxxe ogHOW Konuen
OHK, yTo Bnocneactsum mMoxeT NPUMBECTU K JTOX-
HOMOMOXNUTEIbHOMY pe3ynesTarTy.

B ntore ctout ckasatb, yto INUP — ato dnar-
MaHCKas MeToamKa, OOUH U3 BaXKHENLUNX MHCTPY-
MEeHTOB Bpaya nabopaTtopHOM ANArHOCTUKK Npu
paboTe C OCTPbIMU NHIPEKLUSMU, HO UMetoLLas P
TEXHUYECKMNX OFPaHUYEHUR, KOTOPbIE HYXKHO Y4u-
TbiBaTb M aHanM3MpoBaTb B KaXOOM KOHKPETHOM
cnydyae. B cnyvae ¢ XpOHUYECKUMU, CKPbITLIMU
1 BANOTEKYLLUMU MHAEKLNAMN BO3MOXHOCTU NLP
CHWXaloTCH, OAHAKO B pykax cneumanucra atoT
MeTO[, No-NPeXHeMY OCTaeTcs Ypes3Bbl4anHO ag-
dekTnBHbIM. Kaxyliasca npoctota mMeToga pac-
cnabnset ymMbl U pyKku ero norb3oBaTterien, oco-
©eHHo paboTarLwmx B KMMHUYECKUX Nogpasaene-
HUSAX Ha MNOTOKe, YTO B psiAe CriydaeB MOXeT npu-
BOAMTb K HEraTUBHbLIM NOCIEACTBUAM N CHUKEHUIO
posepus k MNLP.

MonekynsipHbIi MeTOS, «CeKBeHUpPOBaHMUE HO-
BOro nokoneHus» (next generation sequencing,
NGS). ELie ogH1M HeKynbTyparnbHbIM METOOO0M SIB-
nsieTcsa cekseHnpoBaHme. MNpruHuunmuanbHas pasHu-
ua atoro nogxoga m MNLP coctouT B TOM, 4TO Npwn
CEeKBEHUPOBaHWUW B pe3ynbraTe aHannsa CTaHOBUT-
Cs1 JOCTyMHa nocnefoBaTeNbHOCTb HYKNeoTuaoB
OHK/PHK ueneson obnactu. MNMLP He cnocobHa
npefocTaBUTb JaHHble O NMocnefoBaTenbHOCTH,
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OHa MOXET NKLb pacrno3HaTb HEKUN ee Yy4acToK.
Kpome atoro, onuHa aHanusmpyemoro dparmeHTa
B MNP obbivHO orpaHnyeHa 65—150 HykneoTuaa-
MM, a gaxe caMble 6a30oBble NOAXOAbl K CEKBEHU-
pOBaHUIO NO3BOMAKT nofyvyaTe MHBOPMaLUIO
o nocriegosatenbHocTh B cpegHem 300—500 Hyk-
neotnaos. MNpumeyaTeneHo, YTO CEKBEHUPOBAHME
NPaKTUYECKN HEBO3MOXHO MPOBECTU 6e3 TON Mnu
WHOW pasHOBUOHOCTM amnnndukaumm (HapaboTku,
YCUNEHUs1, yBENUYEHUS KONMYeCcTBa, oboralleHuns)
uenesbix yyactkoB OHK/PHK, ona yero yacto wmc-
noneayetcs MLP kak NpoMexyTouHbI aTan aHa-
nusa. B HacTosLLee BpeMsi CEKBEHNPOBaHWE ABMS-
eTca 6onee TPyAOEMKMM U AOPOrMM METOAOM aHa-
nn3a, TeM He MeHee obnagaroLLmmM pSaoM Npenmy-
wecTts nepep MUP.

Mpexae Yem OCTaHOBUTLCS Ha NIICax U MUHY-
Cax CeKBEHWPOBaHWs, CTOUT MOSICHUTb, YTO MOHS-
TWE CEKBEHMPOBAHUSA HEe CTaTMYHO U MO Mepe pas-
BUTMS TEXHOMNOIMMI HECKONBbKO MEHSIET CBOM CMbICHT,
OTKPbIBAET HOBLIE rpaHWU. He BMONHe KOppekTHO
NCNonb30oBaTb 3TOT TEPMUH LS BCEX €r0 pa3Ho-
BUAOHOCTEN. DTO MOXET MPUBECTU K NyTaHULE.

lMepBoe, YTO CTOUT caenaTtb,— 3TO pas3fennTb
MOHSTME CEKBEHMPOBAHUA Ha Knaccuyeckoe (Mme-
Tog CaHrepa, OTHOCMTENBHO Manonpon3BoauTenb-
HbIr, 1980-€ IT.) 1 BbICOKONpou3BoauTensHoe. Yalue
BCEro MeHHo metog CaHrepa 1 HasblBaloT NPOCTO
CEeKBEHMPOBaHNEM. B To BpeMs Kak y BbICOKOMPO-
N3BOLMTENBHOMO CYLLIECTBYET psag, Ha3BaHWN.

[MoHATME ceKkBEeHMpOBaHUS HOBOro (crnepyto-
wero) nokoneHund, nnu NGS, npoyHo obocHoBa-
NI0Cb He TONbKO B Hay4HbIX Kpyrax, HO U B psae
nepenoBbIX KNUHUYecknx nabopatopun (2007—
2010). OgHako BaXHO NOMHUTL, YTo NGS — aT1o
BTOpPOE MOKOSIEHNEe METOA0B CEKBEHNPOBAHMSA MO
cpaBHeHnto ¢ metogom CaHrepa. B HacToswee
Bpems NGS aBnseTcsi OCHOBHbIM UHCTPYMEHTOM
cekBeHnpoBaHusa no scemy mupy (lllumina), oa-
HaKo He CTOUT CMeLlMBaTb 3Ty rpynny MeTohoB
C TaK Ha3blBaeMbIM CEKBEHUPOBAHMEM TPETbLErO
NOKOJEHNS.

CekBeHNpOBaHME TPeTbero MOKONEHUd, unu
TGS (2012—2015), Takke ABASETCS BbICOKOMPO-
N3BOAUTENBHbLIM, HO JOCTATOYHO CUITbHO OTMMYa-
etcsa oT NGS. lNo-npexHemy BbiCOKasi CTOMMOCTb
N TPYOOEeMKOCTb MeToAda LOMNoSiHAeTca HegocTa-
TOYHOW onTumMu3aumen NpubopHOM N peareHTHON
6a3bl. TeM He MeHee B OTAENbHLIX ClyYasax MeTo-
Abl TGS (HaHONOPOBOE CEKBEHMPOBAHUE) OCTaKOT-
Csl HE3aMEeHMMbIMW, Hanpumep, nNpu cbopke nos-
HbIX FEHOMOB MATOrEeHHbIX MUKPOOPraHN3MOB.

MeToAbl BbICOKONPOU3BOAUTENBHOIO CEKBEHU-
poBaHus (NGS n TGS) moryT u yxe sBnsoTCA
YypesBblYaiHO NONEe3HLIMM NPU aHanu3e NHeKUn-
OHHOW NaTomnoruu, BbI3BaHHON KOMMMNEKCOM YCI0B-
HO-NaTOreHHbIX MUKPOOPraHN3MOB, a TakKe KOM-
OUHNPOBAHHON MHMEKLMN.

B kayecTBe OCHOBHOrO NpenmyLLecTBa UCnosb-
30BaHUSA 3TUX TEXHONOMMIA CTOUT Ha3BaTb BO3MOX-
HOCTb MOJy4YeHUs rraHTckoro o6bema nHdopma-
U1 B pamKax ogHOKpaTHOro uccrnegosaHus. B 1o
BpeMs kak ¢ nomoupbto MUP B wratHom pexume
ygaeTcsa npoaHanusnpoBaTtb obpasel no 2—
4 napameTpam (Bugam MUKPOOPraHM3MOB), BbICO-
KOnNpoun3BoaUTENbHOE CEKBEHMPOBaAHWE MNO3BOMS-
eT npoaHanuanpoBaTb 3TOT e obpaseL No BCeEM
napameTpam (200—300 BMAOB MMKPOOPraHM3MoB
B MPOCBETHbIX KanoBblX Maccax TOICTOro KuLley-
Huka, 6onee 100 BMAOB MUKPOOPraHM3MoB B 06-
pasuax coCkoOOB yporeHnTanbHoro Tpakra u np.).
Mpn 3TOM Ka4yeCTBEHHO MPOBEAEHHbIN aHanus
npegocTaBnsaeT nHPopmaumo 0 BeECbMa npoaorn-
XntenbHbIX nocnepoBaTtenbHocTax OHK/PHK,
BMMOTb A0 MOJSIHbIX TEHOMOB BMPYCOB, GakTepui,
rpnboB. MHbiMK cnoBamu, MCNonb3oBaHWE BbICO-
KONpom3BOANTENbHOrO CEKBEHMPOBaHUA NO3BONS-
eT BbIABNATb Ha Nopsaaok Gonblue naToreHos
(ycroBHbIX MaTOreHoB, KOMMEHCAroB, CUMOMOHTOB
M Np.) NO CPaBHEHUIO C MOObIM KynbTyparnbHbIM
mMeTogom u tem donee TMLP.

OfHUM M3 rnaBHbIX HeJOCTaTKOB METOA0B Bbl-
COKOMPOU3BOAMTENBHOINO CEKBEHUPOBAHWUS YacTo
Ha3bIBalOT CTOMMOCTb aHanusa (ot 50 eBpo 6e3
yyeTa CTOMMOCTU aHanm3a nofly4YeHHbIX OaHHbIX).
Pexe B kayecTBe HegocTaTKa HasblBalOT BpeMs
npoBefeHns aHanmaa. Kak npaBuno, MaHunynauum
¢ obpasuamun 3aHMMatoT OT 2 0 4 CyT 1 NPUMEPHO
CTONbKO e AnuTcs cam 3anyck Ha npubope. Oco-
OEeHHOCTb COCTOUT B TOM, YTO aHanun3 1, 12, 24, 48,
96 1 nopon 384 o6pasuoB 3a OAMH pas CTOMT oau-
HakoBoO. B cuny atnx obcroaTtenscte TpebyeTcs
nnéo cobupatb obpasubl Mecsuamu, nnbo obec-
neynBaTb BbICOKMA NOTOK 06pa3uoB, NMnMbo BbINos-
HSATb MCCNefoBaHNsi COBMECTHO B paMKax LieHTpa-
nnsoBaHHon nabopartopun. TpeTuii, HO, NoXxanymn,
CaMblil BaXXHbI HEJOCTATOK MEeTOA0B BbICOKOMPO-
N3BOAUTENBHOrO CEKBEHNPOBAHUSA — 3TO HEOOXO-
ONMOCTb MPOBEAEHMS OOMNOMHUTENBHONM 00paboT-
KM nonydaemblx ¢ Npubopos AaHHbIX. bruonHdop-
MaThKa — COBOKYMNHOCTb METOAOB, UHCTPYMEHTOB,
noaxonoB, NO3BOMsSLWNX 0bpabaTbiBaTe MacCUBHI
bnonormyecknx gaHHbix. Cam akT oTCyTCTBUS
Takoro, moka LUTY4HOro, creynanucta — 370 yxe
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bonblian npobnema. Ho gaxe ecnu cneymanuct
€CTb, eMy NOTpebyeTcsa OKONO Heaenu ans npoBse-
AeHns aHanusa.

YunTbiBas HeOgoCTaTkU M NPEnMYLLECTBA Kax-
A0ro 13 BbllLenepeyncneHHbiX METOAO0B, Nepcnek-
TUBHbIM HanpasfieHWEeM B UCCrefoBaHUM MUKPO-
Orvoma MoxeT OblTb KOMOUHALMS KynbTypanbHbIX
N HeKynbTypasnbHbIX METOLOB, YTO MOXET AaTb
MOSMHYK XapakTEePUCTUKY MUKPOOHBLIX coobLiecTs
B MOYEBbIBOAALLMX MYTAX, @ TAKKE OLEHUTb KOMNK-
YeCTBEHHble MoKa3aTenu u 4YyBCTBUTENbHOCTb
OakTepun, 4yto 6ygeTt BocTpeboBaHO B KITMHUYeE-
ckomn npaktuke [13].

UccnepoBaHne MoyeBOro Mmkpoouoma
MYXXYUH: pe3ynbTaTbl, TPYAHOCTU
M NepcnekTUBbl NPUMEHEHUs1 Ha MpaKTUKe

B HacTosiLee BpemMsi B Hay4yHOW nuTtepaType
HeJoCTaToOYHO nccrnenoBaHuii 06 NCNoNb30BaHUK
CEKBEHMPOBAHUSA HOBOMO MOKOMEHUSI B KavyecTBe
meToaa amarHocTtukmn MI1. B To e BpeMs nmeto-
Lnecs paboTkl nokasann acpdeKTUBHOCTb N Nep-
CMEeKTMBHOCTb OJaHHOro MeTtoga. HecoMHeHHoe
npenmyiecTBo Metoga NGS 3akntoyaeTcs B BO3-
MOXHOCTU MOEHTUMUUMPOBATL LUMPOKUIA CNEKTP
BO3OGyauTenemn, KotTopble He onpeaensatTCcs MeTo-
OOM CTaHOapTHOro nocesa, YTo umeeT BonbLuoe
3HayYeHWe B KIUHWYECKON npakTuke.Tak,
B uccnegosanum M. McDonald 1 coaBT. naumneHTsl
npowsin Kypcbl nevyenna ot MMI1 Ha ocHoBaHun
pes3yneTratoB cTaHgapTHoro nocesa n NGS. bbino
NPOAEMOHCTPUPOBAHO, YTO METOLOM CEKBEHUPO-
BaHus 16S pPHK nHekums BbisBneHa y Bcex na-
LMEHTOB, B TO BPEMS KaK Npu cTaHA4apTHOM noce-
Be — Tonbko y 30 %. BaxHo, 4TO a(ppekTUBHOCTb
rnieyeHust Obina 3HaAYMTENbHO BbILE Y MALMEHTOB,
fieYeHne KOTOpbIM HasHayanu no pesynbratam
NGS, no cpaBHeHMtO C NauMeHTaMu, KOTOpbIX ne-
YU TONbKO Ha OCHOBE CTaHAAapPTHOro nocesa
Moun [14].

HopmanbHbIn MOYeBOW MUKpoGuom. B uc-
cnefoBaHMsaX MOYENOSIOBOro MUKpobuoma npu
YyPOSIOrM4eckon naTosiormm HeobxoamMmo npexae
BCEro y4nThblBaTb COCTaB U XapakTep HopMasbHOM
MUKPOIOpbl MOYEBLIX NYTEN Y 300POBbLIX Nauu-
eHToB. OaHa 13 nocnegHux paboT B aTon obnac-
TV onuceblBaeT Npodunb MUKpobuoma venoseka
CpeAHero 1 noxunoro Bo3pacta 6e3 yponorunyec-
KOW naTonoruu, nonyyvyeHHbIn n3 cpeaHen nopumm
MOYM C MCMnoNb3oBaHnemM meTtoaa akcTpakumm QHK
N cekBeHnpoBaHus. CoctaB HOpMaribHOW MUKPO-
OMOThI BKMNtoYan 6 JOMUHaHTHbIX POLOB, cpeaHee

OTHOCUTENbHOE KONMNYECTBO KOTOPbIX ObIfio 6onee
5 %: Prevotella, Streptococcus, Lactobacillus,
Gardnerella, Escherichia-Shigella w Veillonella.
[ononHutensHO B Npo6ax Mo4YM My>XHYUMH OOHapy-
XKEeHbl Apyrne ypoTunbl, B KOTOPbIX Npeobnaganu
Acinetobacter, Corynebacterium, Staphylococcus,
Sphingomonas, Peptoniphilus, Ezakiella
n Porphyromonas [15]. Pe3ynbtaTthl nccnegosa-
HUI NOATBEPAUNN TMNOTE3Y O TOM, YTO nakToba-
LUUNNbl ABMAKOTCA BAXKHbIMW YleHaMK HopMarbHO-
ro mukpotmoma moun [16]. Ha coctaB moueBoro
MUKpPOOMOMa OKa3bIBAKOT BIIMSIHWME NOJ, BO3pAacCT,
XapakTep nuTaHus, NpMeM fiekapCcTBEHHbIX Npena-
paToB (0CO6EHHO aHTUOMOTMKOB), YPOBEHL HN3N-
YeCKON aKTMBHOCTM U Apyrne ¢akTopbl. BaxkHbIM
CBOWCTBOM MUKpOOMOMa venoBeka siBnAeTcs
CBSI3b MeXAy MUKPOOMOTON pasnnyHbix OMOTONOB
opraHuama. VccnegoBaHusa npooeMOHCTpUpoBa-
nn, 4TO MOYEBON MUKPOOMOM Ha 64,1 % naeHTu-
YeH MUKpobunomy kuweyHuka, Ha 31,7 % — Muk-
pobuomy Bnaranuwa n Ha 40 % — mukpobromy
pOTOBOW MOMOCTU U pecnupaTopHoro TpakTa [17].

Mwukpoouom npu ypetpute. KonmyeCTBeHHbIN
N KayeCTBEHHbIA COCTaB MUKpobuomMa mMeHsieTcs
B 3aBMCMMOCTM OT XapakTepa 3aboneBaHus Moye-
nonosbIx opraHoB. OQHO U3 NepBbIX UCCreaoBaHWMI
MUKpoBr1oMa Npu ypeTputax y My>x4mH NnpoBeaeHo
D. Nelson n coaet. B 2010 r. Tak, y 60nbHbIX € xna-
MUAWAHBIMKY, ypeannia3dmeHHbIMWU, TOHOPENHbIMU
N OpyrMMn ypeTputaMum 3Ha4nTENbHO Yalle BbisiB-
nanun takue 6aktepuun, Kak Prevotella, Sneathia,
Dialister, Gemella, Atopobium, Aerococcus,
Veillonella. Y 3popoBbix naumeHToB 6e3 UMMM npe-
obnaganu Lactobacillusiners, Corynebacteria,
Propionobacteria, Staphylococcus, Streptococci[2].

XMN/CXTB. 3Tuonornst XxpoHM4Yeckoro abakre-
puanbHoro npoctatuta (kateropus Il NIH) go Ha-
CTOSILLEro BPEMEHU OCTAETCs HEBbISICHEHHON. [n-
arHo3 ycTaHaBnMBatoT NOCMEe UCKMIOYEHUS MHAEK-
LM, aHOMannin pasBuTKS, 3NOKa4YeCTBEHHbIX HO-
BOOOpPa30BaHNin 1 HEBPONOrMYECKMX 3aboneBaHui.
XoTs paHee 6bIfo AOKa3aHo, YTO B CeKpeTe npesn-
cTaTenbHON Xenesbl Npu npoctatuTe onpegens-
HOTCS pasnmyHble MUKPOOPraHn3Mbl, HE CYLLIECTBY-
€T eQUHCTBEHHOro BMaa BO30yauTensi, KoTopbln
asnancsa ool npudnHon XIM/CXTB.

B nccnenoBaHmsx npy MCNoNb30BaHUM CEKBe-
HupoBaHus reHa 716s pPHK npogemoHcTpupoBaHo,
4YTO CEMEHHast XUOKOCTb COAEPXKUT MONMMUKPOG-
Hble coobLLecTBa, HaMBOMbLLY OO0 KOTOPLIX CO-
ctasnatT Firmicutes (B ocHoBHOM lactobacilli),
Bacteroidetes, Proteobacteria n Actinobacteria.
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Mpn XMN/CXTB B otnuuune oT naumneHToB 6e3 npo-
cTatuta Habnopanock 6onbluee BUOOBOE pasHO-
obpasue, a Takke MeHbLLee KONMYecTBo faktoba-
uunn, B YactHoctun Lactobacillus iners [18]. C wnc-
nonb3oBaHnem metoaa lNUP n macc-cnektpomeTt-
puUn NpoBeAeHO U3yvyeHne MUKPOOUOTbI MOYM
y My>xumnH ¢ CXTB 1 3gopoBbix naumeHToB. Vccne-
AoBanv Nepeyto, CPEAHIO U MOCTMACCaXHYH0 Nop-
uun moun. B pesynerate obHapyxeHo, YTo HakTe-
pun Burkholderia cenocepacia, Propionibacterium
acnes u Staphylococcus capitis/caprae 4dawe
BCTPEeYanucb B HayanbHOM MOpLMX MOYM Y nauu-
eHToB ¢ CXTE [19]. B gpyrom nccrnegoBaHum noka-
3aHO, YTO MUKpobBuoTa cpefHen Nopuun Mouu
Y NaUMEHTOB C XPOHUYECKMM MPOCTaTUTOM 3HaYn-
TenbHO OTNnYyanack oT MMKPOBKUOThLI B rpynne 340-
poBbIX nNauneHToB. OTMEYEeHO BbICOKOE pacnpocT-
paHeHue aHaapoObHbix B6akTtepun (Clostridia
u Bacteroides) y 6onbHbIX npoctatutom. Kpome
TOro, BbISIBIEHbI CYLLECTBEHHbIE Pa3NMYnsa B MUK-
pobromax y 60rbHbIX C pa3HON CTENEHBIO TSHKECTU
KnuHuyeckmx cumntomoB [20]. MNpu nccrnenosaHmm
crnepMbl NauneHToB, CTpadatroLmMX XPOHUYECKUM
npoctatutom (kateropus Il NIH), metogom OHK
cekBeHupoBaHuda B 9 13 17 cnyvaes ngeHTupuun-
poBanv rpaMnonoXxuTensHole 6akrepu cemencTea
Enterococcus, B 6 cny4asax — CMeLUaHHY MUKPO-
dnopy, B 2 crny4vasax — rpamoTpuuartensHble 6ak-
Tepun n rpubsl [21].

B nccrnepnoBaHuax BeayLlero KaHagckoro ypo-
nora J. Nickel n coaBT. n3yyeH MMKpOGUMOM MOUM
BOMbHbBIX XPOHUYECKNM NPOCTAaTUTOM B CPaBHEHWU
C MMKPOBMOMOM MNpY OCTPOM LIUCTUTE U Y 300pO-
BbIx ntogen. Becero 6bin BoigeneH 531 pog 6akte-
pWUA, N3 KOTOPbIX CaMbIMU pPacnpOCTPaHEeHHbIMM
okazanucb Staphylococcus, Escherichia,
Streptococcus, Enterococcus u Corynebacterium.
3HayuTernbHas YacTb MMKPOBHOro cocTasa coBna-
Aana B Tpex rpynnax ucnoityemblx. OgHako 6b1rio
0BHapyXeHo, 4To anba-pasHoobpasme (Bngosoe
pasHoobpasmne) 6bino HambonbLMM Y 300POBbIX
nauMeHToB, HaUMeHbllee — Mpu OCTPOM LUCTK-
Te. PasHoobpa3sne MukpoGHOro coobliectea npu
XPOHNYECKOM NpocTaTuTe 3aHMMario NPOMEXyToY-
HO€e NonoXeHne Mexagy MUKpob1MoMoM nNpu LUCTK-
Te U MUKPOBMOMOM MOYM 340POBbIX Ntogen [22].

Mukpo6uom npu myxckom 6ecnnogum. Npu-
MEeHeHVe MeToda CeKBEHUPOBAHWUSI HOBOIO MOKO-
neHus y naumeHToB ¢ 6ecnnoamemM Takke AeMOH-
CTPUPYET 3Ha4uTenbLHOE pasnuyne B MUKpobuo-
Me agKynaTa. [lokazaHo yBernmyeHme oTHocuTenb-
Horo konuyectBa Lactobacillus y dhepTUnbHbIX

MYXXYUH 1 yBenu4yeHne konmyectsa 6akrepum po-
poB Prevotella n Pseudomonas y 6ecnnogHbix
MY>X4uH [23]. NpoBeaeHHbIn B 2020 r. meTaaHanua
nccnegoBaHui MUKpobrMoMa 3aKynaTa npu Myx-
ckom Becnnoavu No3sonun caenatb crneayolme
BbIBOAbl. MuKpobuom cnepmbl 6oraT no cocrasy
N UMeeT XapaKTepHble pasnuunsa y epTunbHbIX
N HedhbepTunbHbIX MyX4uH. Lactobacillus accoun-
MPOBaHbl C yrny4lleHMeM napameTpoB CNepMor-
pammbl. Prevotella 4alle BbisiBNanack y naumeH-
TOB C NaTONOMMYECKUMN U3MEHEHUAMUN B CNEpPMeE.
He BbiSSBNEHO 3HAYUTENbLHOrO0 BIUSAHMKA
C. trachomatis Ha OCHOBHblE NapaMeTpbl CNepPMbI.
Enterococcus faecalis HeratMBHO BnvseT Ha 06-
LLIyIO MOABMXHOCTL cnepmarto3ongoB. Ureaplasma
urealyticum n Mycoplasma hominis accounmpo-
BanMCb CO CHWMXXEHMEM KOHLEHTpaUun 1 HapyLle-
HUAMU MopdoriorMm cnepmaTo3ouaos [24].

Mukpo6uom npu onyxonsax npeacrartenb-
HOM Xene3bl. bonbLon nHTepec NnpeacTaBnNaT
nccrnegoBaHns BMSHMA MUKpPoOMOMa YernoBeka
Ha pasBUTUE 3N0KaYEeCTBEHHbIX OMNyXonewn, B TOM
yuncne yporeHuTanbHbIX. Pesynbsratbl HECKOMbKUX
nocrnegHux NccrneaoBaHnin NoKasbiBakoT, YTO MUK-
pobuoTa okasblBaeT BIUAHWE HE TOSbKO Ha BOC-
naneHue npocrtaTbl Npu npoctaTnute, CUHAPOME
XpOHM4Yeckonm TazoBon 6onu, gobpokadecTBeH-
HOW runepnnasum, HO MU Ha npouecc KaHuepore-
He3a B npepacraTernbHoun xenese [256—28]. Muk-
pobHoe pasHoobpasue mMukpobuoma npu pake
npocTaTtbl TaK Xe, Kak U npu npocratute, 6bino
HWXe, YeM Yy naumeHToB 6e3 onyxoneBoro npo-
uecca. KonuyectBo npeacraButenen poaos
Alkaliphilus, Enterobacter, Lactococcus,
Cronobacter, Carnobacterium u Streptococcus no
AaHHbIM PHK cekBeHMpOBaHMSA 3HAaUMTENBHO pas-
nnyanack B 06enx rpynnax naumeHtos [29]. lNo-
KaszaHO Takxe, YTO Ha pa3BUTUE CUCTEMHOIO
N MEeCTHOro BoCnaneHus B npeacraTtenbHOM xe-
nese okasblBaeT BNUSHWUE He TONIbKO COCTaB MO-
4eBOro MMKpobuoma, HO U xapakTep MUKpobumo-
Ma XenyaodHo-kuweyHoro Tpakta [30, 31]. UH-
Tepec NpeAcTaBnsAlT UccnefoBaHUA BAUAHUS
MUKpOGMoMa Ha ypPOBHU aHOPOreHOB U 3CTpore-
HOB, KOTOpble y4acTBYIOT B KaHLUeporeHese paka
npoctathl [32, 33].

[MoHATHME MUKPOOMOTLI YenoBeka Npu pasnuy-
HbIX NaTOMNOrMYecKUX COCTOSAHUSIX TECHO CBS3aHO
C MOHATMEM MUKPOOHBLIX MAEHOK. N3BECTHO, YTO
BakTepun, Bo3byaUTENN MOYEBOWN MHAEKLUN CY-
LLLeCTBYIOT B BYX COCTOSAHUSIX: cBOBOAHO nnasato-
LWeM, Unn NNaHKTOHHOM, COCTOSHUM U B BuAe
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OnonneHok, PUKCMpoBaHHbIX K TKaHAM. Mukpo-
OpraHu3mbl, CyLecTByoLlmMe B Buae GMONMEHOK,
TpygHee BbISBMAKTCH, YCTONYMBBLI K aHTUOaKTe-
puanbHou Tepanumn u ABNATCS OTBETCTBEHHbIMM
3a XpOHMYeCKoe, peumanBmpytoLLee Te4eHe Boc-
nanutenbHblx 3abonesaHnin. Ponb 6uonneHok
B pasBUTUN OCTPOro U XPOHUYECKOrO MpocTaTuTa
aKTUBHO AUCKYTUpYyeTCAa B nocnegHee spems [34].
McecnepyeTcsa porib MUKPOBHBIX NNEHOK B hOpMU-
poBaHMM KanbLUMHATOB NPOCTaThl, BIUSHUE UX HA
KIMHMYECKYH0 CMMNTOMaTUKy npoctatuta u ag-
deKkTnBHOCTL NnedeHus [35]. aeHTudukaumns 6uo-
NSEHOK BO3MOXHA Npu aHanu3e obpasuoB TKaHW
C MOMOLLIbKO 3NEKTPOHHOM MUKpockonum unu MLUP
N CEKBEHUPOBAHMS.

PesynbraThl HECKOMbKUX UCCeaoBaHU NoKa-
3bIBalOT, YTO BakTepmanbHoe pasHoobpasne Muk-
pobrvoma npocTathl ABNAETCA peLlatommMm dakTo-
pOM B NpefoTBpaLleHnmn 3abonesaHni xxenesbl. [ns
OnMcaHusi NOHATUS «pasHoobpasne bakTepuny» nc-
Nomb3yT TEPMUH «OonepaTMBHas TaKCOHOMUYecKas
eauHuua (operational taxonomic unit, OTU)». 3a
OAHY €ANHULY NPUHUMAETCH HECKOMbKO CXOXWUX
Mexay cobom MMKPOOPraHU3MOB, CrpYNNMPOBaHHBLIX
no cxoactey nocneposaTensHocTn [HK koHkpeT-
HbIX TAKCOHOMMUYECKUX MapKEPHbIX FEHOB MaribiX
cybbeamHuy 16S (onsa npokapuot) unu 18S pPHK
(ansa aykapuoT). B nccnegoBaHusx nokasaHo, YTo
bakTepuanbHoe pasHoobpasne B Moye y BOMbHbIX
npoctatutom 6bino Ha 17,6 %, a B cnepme — Ha
67,5 % MeHbLUEe, YeM Y 300POBLIX MNALMEHTOB. AB-
TOpbl CTaTbM caoenann BbIBOA, YTO MOBbILLEHHOE
bakTepuanbHoe pasHoobpasne MoYenonoBON MUK-
pPOBMOTHLI MOXKET ObITb OAHMM M3 3aLUTHBIX haKTo-
poB OT MHAEKLMOHHOrO npoLecca B npocrare [36].

Mpn n3yyeHnn Mo4enonoBoro MMKkpobroma mc-
crneposartenu CTankMBakTCs C Pa3fMyHbIMU TPyA-
HocTaAMKU. OgHOM M3 Npobrem SABMSETCA CNOX-
HOCTb MHTepnpeTauun pesynsTaTtoB MUccrneaoBa-
HUA N3-3a KOHTaMWHALUW MUKPOOPraHn3Mamm
ypeTpbl npu 3abope Guonornyeckoro matepmana.
BbIno npogeMoHCTpMpoBaHo, YTo B MOYe, cobpaH-
HOW NpU MOYeuncrnyckaHuun, MHPEKUNSA BbIsBIIEHa
y 98 % nauueHTOB, B TO BpeMs Kak B Mo4e, CO-
OpaHHON Npu kaTeTepusauun, poct GakTepui no-
nyyeH B 22—57 % cny4aeB, NpuyeM Kormy4ecTBO
MUKPOOPraHM3MOB KOPPENUPOBAno C TSXEeCTbHo
WHEKLMN HUXKHUX MOYeBbIX nyten [37]. ABTop
caenan BbIBOA, YTO pesynbTaTbl UCCrefoBaHUs
MOYM NPU MOYEMUCMYCKaHUN HEe MOryT afeKkBaTHO
XapakTepu3oBaTtb MUKPOBUOM MYXKCKOMO MOYEBO-
ro nysbIps.

CyLLEeCTBEHHO OCMOXHSAET OLEeHKY HOpMarbHO-
ro M NaTtonorm4eckoro MMkpobroma pasnuyHbIin
COCTaB MUKPOBOHbIX COOBLLECTB, BblAEMNEHHbLIX U3
nepBon Unu cpegHen nopumm Mouun, u3 asikynata
unu éuoncunHoro matepuana. B mukpobrnome mouun
N cnepMbl 340POBLIX MYXYUH U BOMNbHbLIX XPOHK-
YeCKMM NPOCTaTUTOM OblInn BbISIBIIEHbI Kak obLymne
MUKPOOPraHn3Mbl, Tak 1 cneunduyeckme anga gaH-
HOWM naTonornn. XapakrepHbiMy 45151 XPOHUYECKO-
ro npocratuTta ABNANUCL Takue TakCOHOMUYEeCcKme
eanHuubl, kak Burkholderiaceae, Achromobacter,
Aerococcus, Blautia, Burkholderiales, Propionibacterium,
Betaproteobacteria, Haemophilus, Burkholderia,
Massilia, Rhizobiaceae, Neorhizobium. [daHHble
MUKPOOPraHn3mbl He Obifin BbISIBMIEHbI Y UHOWBK-
OYYMOB, He CTpafaroLmnx XpOHNYECKNM NpocTaTu-
ToM [36]. B gpyrom nccnegoBaHum CpaBHUNN CO-
CTaB MUKPOOMOTHLI MOYMN U YPOTENUS, B3ATOrO Npu
TpaHcypeTpansHOn pe3eKkuunn no noBoAy Onyxorsu.
Y vactu nauyuneHtoB 6aktepun Akkermansia,
Bacteroides, Clostridium, Enterobacter v Klebsiella
Oblnu Yauwle BbiSBNEHbI B 0Opasuax TKaHen no
cpaBHeHuio ¢ mo4om [38].

Kak n3BecTtHO, 0QHMM M3 OrpaHn4eHun MeTo-
na cekseHunpoBaHusa 16s pPHK sBnsetca Bos-
MOXXHOCTb BbISIBIEHUS TONbKO NPOKapUOTOB, TO
ecTb bGakTepui. B T0 xe Bpemsa ncnonb3oBaHue
MeTareHOMHOro CEKBEHUPOBaHNA NO3BONAET KPO-
Me GakTepuin obHapyxuBaTb TakXe BUPYChI
N 3yKapuoTbl, K KOTOPbIM OTHOCAT NpocTenimne
n rpubbl. PesynbraTthl UccreqoBaHUsa nokasanu,
4YTO MPU NPUMEHEHUWN OAHHOrO0 MeToda B Mo4e
BbISIBfIEHbl He TONbKo 6akTtepuu, HO 1 6 BUOOB
Bupycos, 13 Bugos c¢aros, 8 sBugos rpnbos
n Trichomonas vaginalis. TpuxomoHaabl oGHapy-
XeHbl B Moye y 4 (36 %) us 11 myxuumH [39]. Mpu-
MEHEeHWe KOMMIeKca KyrnbTyparnbHbIX U HEKYIb-
TyparnbHbIX METOAOB Takxe MO3BONAET pacLuu-
pPUTb CNEKTP BbIABNEHHbIX MUKPOOrpaHU3MOB
B cocTaBe MUKpobuoTbl. Pe3ynbraThbl nccneno-
BaHuA cekpeTa npoctaTtbl y 60nbHbIX X NIH lla
n llIB ¢ npumeHeHunem [LIP, cekBeHupoBaHusa n
KynbTypanbHoOro metoga 6binv cnegyrowmmn: 6ak-
Tepun BbigBNeHbl B 52—58 % cny4aes,
U. urealyticum — B 17—22 %,C. trachomatis —
B 20—26 %, Bupycol (CMV, HSV-2, HPV) — 6o-
nee 4yem B 50 % cnyyaes npocTtatuTa. lNpumeva-
TernbHO, YTO KONNMYeCcTBO BakTepui 1 BUPYCOB MOo-
NOXUTENbLHO KOPPENMpPOoBario C KONIMYEeCTBOM Ien-
KouMTOB B cekpeTe npoctaThl [40].

Taknm obpasom, pesynsraTbl UCCNEQOBaHUIA MO-
Kasanu, 4To, HECMOTPS Ha MPUCYTCTBME MOYEBOIro
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MUKpoBromMa y 300pOBbIX M GOMbHbBIX NaUMEHTOB,
KINMHUYECKOe 3Ha4YeHne cocTaBa MUKPOOPraHM3MOB
OCTaeTCs NNOX0 onpeaerneHHbIM. Kakne 13 BbisiBreH-
HbIX BaKTepUI ABNSATCA 3TUOSMOMMYECKUMN areHTa-
MU, KaK OHW BMMSIIOT Ha TeYeHNe BOCnanuTenbHoro
npouecca B MOYENOSIOBbIX OpraHax noka He SCHO.
Ponb MHOrMX ManonsBeCTHbIX B KIMHUYECKOW Npak-
TMKE MWKPOOPraHn3MOB eLle NpeacTouT uccrnego-
BaTb B Byaywem. [lanbHenlwee pa3sutue metoda
NGS OyaeT HanpaBneHo Ha pa3paboTky MHAMBUAY-
anmnsnMpoBaHHOIO NOAXoAa K KaXKO0MY MaumeHTy, Npo-
BeAeHVe «ynpexaatoLlen» auarHoctukm npu bec-
CYMNTOMHbIX COCTOSIHUSIX, MO3BOMSHOLLIEN NPOrHO3U-
poBaTb BEpOATHOCTb pa3BuTus Tshxenon MMM n pas-
paboTky addEKTUBHBIX Mep MO Tepanuu, B TOM
yucne NPUMEHEHUIO aHTMONOTMKOB Ha OCHOBE CO-
cTaBa Mukpobroma naumeHta [41]. B gaHHon pabo-
Te Mbl He NpPUMBOAWM [aHHble nuTepaTypbl
0 BO3MOXHOCTSIX M MepcrnekTMBax Tepanuu Bocna-
nnTEenNbHbIX 3a00eBaHNIn HA OCHOBE UCCNEAOBAHUN
MOYEBOro Mukpobuoma. 370 3agava crnegyrowmx
nyGnvkaumn.

B uenom MOXHO caenaTb BbIBOL, YTO COBpe-
MEHHble METOAbl UCCNeAoBaHNs MOYEBOIO MUK-
pobnoma (Mukpobroma MOYEnosIoBON CUCTEMDI
MY)XXYMH B TOM 4mnCrne) ABMAKOTCA NepPCneKkTUBHbI-
MU 1 BOCTPeBOBaAHHbLIMM B NPaKTUYECKON YpPOso-
rmn. Jns LW1MpoKoro BHeAPEHUS 3TUX METOO0B He-
obxogmma ganbHenwasa craHgapTv3aumnsa MeTo-
00B 3abopa M CTPOrMm KOHTPOSb KOHTaMuWHaLUK
Ounonorunyeckoro matepuana. KynbTypanbHbie
N HEKynbTyparnbHble MeTOAbI LienecoobpasHo KOM-
OvHuMpoBaTh A5s B6bICTPOro NosyvyeHns pesynesra-
TOB W onpefeneHnst YyBCTBUTENBbHOCTM BO30Oyau-
Tenemn, YTo BaXKHO Mpu NeYeHnn HEOTNOXHbIX CO-
CTOSIHUI, Hanpumep, cencuca. Heobxoanmo NoHM-
MaTb, YTO BHEOPEHME NCCNEA0BaHUN MUKpoBuoma
B MPaKTUYECKYI0 MeauLnHy SBNsSieTca MynsTuaunc-
UMnanMHapHbIM BonpocoM. [ns atoro TpebytoTcs
yCUnus KomMaHabl uccnegosarenen, B TOM Yucne
MUKPOBMONOros, MHAPEKLUMOHUCTOB, YPOSIOroB, M-
HEKOMnoroB, OHKOMOroB, a Takke CrneuuanncTos,
KoTopble 6yayT obpabaTbiBaTb U MHTEPNPETUPO-
BaTb MacCCMBbI NONYYEHHbIX AaHHbIX, pe3ynsTaToB
nccnegoBaHun.
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A. N. KYBAPKO

CUCTEMHbIA AHANU3 SHEPTETUYECKUX U KNETOYHO-MONEKYNSAPHBIX OCHOB

PAEOTbI CEPOLA U HEKOTOPbIX EE HAPYLUEHUI
I. BHEPFETUYECKUE U KNETOYHO-MOJIEKYNAPHbBIE OCHOBbl BO3HUKHOBEHUA

ANEKTPUYECKUX NMOTEHUWAIOB BOAUTENA PATMA CEPALA

Benopycckuin rocyfgapCTBEHHbIN MeAULUHCKMIA yHUBEepcuTeT, MuHck, benapych

Paccmampusaemcs sHepeemu4yeckoe obecrieyeHuUe MUMOXOHOPUSMU MPoyecco8 hopMuposaHUsi MUOLUMOS8 Mpo-
godsuwjeli cucmeMbl U COKpamumerbHo20 Muokapda cepdya. Obcyxdaromces 3ampambl IHEP2UU Ha CUHME3 KaHaroob-
pasyrouwjux berkos, 6erKo8-nepeHocHUKo8 UOHO8, pabomy UOHHbLIX HAacoCco8, ueparouyux KII4Yyesyr posb 8 npudaHuu
KapduomMuouyumam XU3HEeHHO 8axH020 ceolicmea — CrocobHOCMU eeHepuposamb U PO8oOUMb 3rIeKmMpuUdYecKue no-
meHyuarnbsl, Heobxodumbie Onsi UHULUUPOBaAHUSI COKpaweHul muokapda. Paccmampusaromcsi cmpykmypa, ceolicmsa
U posib pasfiuyHbIX UOHHbIX KaHaroe U MOKO8 UOHO8 8 MexaHU3Max eeHepauyuu 3/1eKmpuyecKkux rnomexyuanos nelcme-
KepHbIMU Knemkamu. [pueodsimcs npumepsbl 853U HapyuweHUl hyHKUUOHUPOBAHUSI UOHHbIX KaHasio8 U UOHHbLIX Haco-
cos ¢ paszsumuemM apummuli cepoya.

Knroyeenle cnioea: nelicMekepHble Knemku, KapouoMuouumsl, MUmMOXOHOPUU, UOHHbIE KaHaslbl, UOHHbIE MOKU, Memb-
paHHbIU nomeHyuan rnokosi, medrneHHas duacmorudeckass 0enonspusayus, nomeHyuan delicmeus, nposodswjas cu-
cmema cepoua.

The article deals with the energy supply by mitochondria to the processes of formation of myocytes of conduction
system and the contractile myocardium. The energy consumption for synthesis of channel-forming proteins, ion carrier
proteins, and the operation of ion pumps, which play a key role in imparting a vital property to cardiomyocytes — the ability
to generate and conduct bioelectric potentials required to initiate myocardium contraction are discussed. The structure,
properties and role of various ion channels and ion currents in mechanisms of generation of bioelectric potentials by
pacemaker cells are considered. Examples of the relationship between disorders in the functioning of ion channels and
ion pumps with the progress of cardiac arrhythmias are given.

Key words: pacemaker cells, cardiomyocytes, mitochondria, ion channels, ion currents, resting membrane potential,
slow diastolic depolarization, action potential, conduction cardiac system.
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SYSTEM ANALYSIS OF THE ELECTRICAL AND CELLULAR-MOLECULAR BASIS OF THE HEART WORK AND SOME OF

ITS DISORDERS

I. THE ENERGETIC AND CELLULAR-MOLECULAR BASIS OF THE GENERATION OF THE BIOELECTRIC CARDIAC

PACEMAKER POTENTIALS
A.l. Kubarko

KnioyeBbiM ycnoBmMem HOpMarnbHOro ocylie-
CTBIEHUS pM3MONorMyecknx NPoLEeccoB Ha Kne-
TOYHOM, TKAHEBOM, OPraHHOM M CUCTEMHOM YpPOB-
HAX OpraHu3aunn >XMBbIX OPraHU3MOB SBNSETCHA
HanuMymMe LOCTATOYHOro M LOCTYMHOro Konuye-
cTBa aHeprun. Kaxpgasa kneTtka opraHuama, Hauum-
Has C MOMEHTa ee 3apoxaeHus, aguddepeHun-
POBKMN M BbINOMHEHNS cneundunyecknx pyHKUnii
B COCTaBe OpraHoB U TKaHen, [omkHa obecneyu-
BaTb €e COOCTBEHHblE NOTPEBGHOCTN B 3HEPruu,
ANA Yero KneTku pacnosnaratT reHeTU4Yeckn ae-
TEPMUHUPOBAHHLIM HAOOPOM MUTOXOHAPUI, hep-
MEHTOB U cnocoboB cCHabxeHus aHeprocybeTpa-
Tamun. ockonbKy NOTPEeBGHOCTU KNEeToK 3aBUCAT
OT KNEeTOYHOro uukna, ux cneumnanunsaumm, pyHk-

LMOHAaNbHOro COCTOSIHUS, aKTUBHOCTU MeTabonu-
YeCKMX NPOoLEeCcCOoB N OPYINX YCIOBUIA, OHWN OOSXK-
Hbl pacnonaratb MexaHM3Mamm perynsaumm aHep-
roobmeHa. Bce aTn obwimne TpeboBaHUA K aHep-
roobMeHy KreToK BbIMOSIHATCSA C OonpeaerneH-
HbIMU OCOBEHHOCTAMM B KapgumomuoumTax
M LEenocTHOM MMoKapae Ha BCex aTanax pasBu-
TVs cepaua ¢ MOMeHTa (bOpMUPOBaHUA Kapauno-
MMOLMTOB M3 ME3EHXMMHbIX KNEeTOK 3apoAbila,
nx audpdepeHLMpoBKM, OPMUPOBAHUS MUOKap-
4a nnoga un paboTbl cepaua BO B3pOCOM opra-
Huame [1]. HapyweHune aHeproobmeHa B Mm1okap-
e gaBnsieTca OAHON n3 Haubonee 4yacTbiX Npu-
YMH pPasBUTUA CEPOEYHON HELOCTATOYHOCTU
B Ntobom Bo3pacTte yenoseka [2].
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MopTBEpXKOeHNEM Kito4eBon ponu aHeprimn AT
ANA NpoLeccoB AerieHns KNneTok ambpuoHa, no-
crniefylowen 3aknagkM cepaua, Apyrnx opraHos
N TKaHen SBNAETCA BbisSBNEHNe hakToB TOro, YTo
MUTOXOHAPUU, UMEIoLLMe onpefensioliee 3Have-
Hue B cuHTe3le ATO, aensawoTca Hanbonee obora-
LLleHHON dopakumen BHYTPUKIIETOYHbBIX OpraHens
ONNoAOTBOPEHHON ANLEKNETKM U 3apoAbllla eLe
00 ero umnnantaumm [3]. PemogenupoBaHue CTpyk-
TYpbl MUTOXOHAPUIA, KONMYECTBO 0OpasyemMblxX
B HMX Monekyn AT® 3aBUCAT OT MUTOTUYECKON aK-
TUBHOCTU, AN P EpPEeHUNPOBKN KNETOK, cTagun
pasBUTUA 3apodblla U AOCTYNHOCTU Kucrnopoaa
[4, 5]. MNMokaszaHo, YTO OUCYHKLUMM MUTOXOHOPUN
B SNUEKneTKe, CBfA3aHHble C JedekTtamu
mutoxoHapuansHon JHK (MOHK) n cnocobHocTbi0
MUTOXOHAPWUIA nNpoayuupoBaTb AT® nytem okuc-
nuTensHoro ocopunMpoBaHus, MOryT BbITh Ya-
CTOW NPUYMHON HEBO3MOXHOCTW ONSIO40TBOPEHNS
ANLEKIETKN U MOTYT OKa3blBaTb HEraTMBHOE BMK-
AiHMe Ha MHorue npoueccbl ambpuoreHesa cepa-
ua n apyrmux opraHos yerioseka [6]. BepoaTtHocTb
pa3BuUTUS NOAOOHbLIX AUCHYHKUMIA yBENMYMBaAET-
CS Y XXeHLMH cTapLe 45 net [7, 8].

B kapguomuouuTax cepgua B3pOCoro 4eno-
BEKa MUTOXOHAPWM OCTAKOTCA rMaBHbIMU OpraHen-
namu, NpoayumnpyowmMmn B npoueccax OKUCru-
TenbHoro goccopunmpoBaHus donee 95 % aHep-
rmn knetok B popme ATO n nuwb 5 % ATO moxeT
ObITb NONyYeHO B npoueccax rnukonuaa [1].

MwuToxoHOPUM COKpaTUTENBHbIX KAPAUNOMUOLIN-
TOB OTNIMYAKOTCH OT TeX, KoTopble codepxaTtcs
B KNeTKax Apyrmx opraHoB u TkaHew. VX He TONbKo
fonblle, YeM B KreTKax CKeneTHbIX MbILL, HeWn-
poOHax Mo3ra, KrneTkax noyek n neyeHu, HO OTHO-
weHne mAHK k spepHon OHK B kapanomuountax
CYLLIECTBEHHO BhLILLE, YEM B KNeTKax gpyrux opra-
HOB 1 TKaHen [9].

OCcoBeHHOCTLI0 MUTOXOHAPUIA KapAnoMmUoLu-
TOB ABMNSAETCA MX CNOCOBHOCTb MCNOMb30BaTb
B OKUCIIUTENbHbIX Npoueccax Ang nonydeHuns ATO
NPEUMYLLLECTBEHHO XUPHbIE KUCNOTbI, HAapsSAY
C UCMOSb30BaHNEM T1OKO3bl, MOMIOYHOW KUCMOThI,
aMUWHOKMCIOT, KeToHoBbIX Ten [2, 10]. U xoTa okuc-
NIEHNE XUPHbIX KNCMOT NO3BOMSET Nony4atb Npu-
MepHo B 3 pasa 6onblie ATD, yeM Npu OKUCIIEHNI
rntoko3bl (130 monekyn AT® Ha 1 MOfb OKUCNEH-
HOW NanbMUTUHOBOW KMCIOTbI NPOTUB 38 MOneKyn
AT® Ha 1 MOMb OKUCIIEHHOWN [IIHOKO3bl), HA OKMUC-
NEeHne XMpPHbIX KUCHOoT TpebyeTcsa 6onbluee Konu-
4ecTBO Kucrnopopga, AoCTaBka KOTOPOro MoxeT
ObITb 06ecneyeHa 4OCTAaTOYHO BLICOKUM YPOBHEM

KOpOHapHOro kpoBoToka. OTHOCUTENBHO BbICOKas
KOHLIEHTpaLUMsi B KPOBWU CBOBOLHBIX XUPHbIX KAC-
NOT, BO3MOXHOCTb UX BbICTPOro M3BneyeHus m3
TpYaunonrnmMueposioB XMUPOBbLIX Aeno nog Aen-
CTBMEM NUNONUTUYECKUX bepmeHToB, BonbLluas
Macca MUTOXOHAPUI B kKapanomuoumTtax obecre-
4YMBAOT OMTMMalbHbIE YCMOBUSA ONHA NONyYeHNUs
AT® 13 xupHbix kucrot [11]. Mpu aTom B kKapguo-
MuoumTax PYHKLMOHMPYET MEXaHN3M B3aUMHOI0
TOPMOXEHNS NPOLLECCOB OKUCMEHUS XUPHBIX K1C-
NOT W IIHOKO3bI: MPY BbICOKOM YPOBHE XXUPHbIX KNC-
NOT MHIMBUpyeTCs OKUCNEeHWe rmoKo3bl U, Haobo-
POT, NPY CHWXEHUN NX YPOBHA MeTabonuam nepe-
KnovaeTtca Ha cuHTes ATO mn3 okucnsaemon
rMOKO3bl, 0COBEHHO NPY ee AOCTaTOYHOWN KOHLEHT-
pauun B kposwu [12].

BaxxHoCTb npucnocobneHns aHepreTu4eckoro
obMeHa Mmokapaa K BO3pocLMM NoTpebHOCTAM
cepaua B AT® gemMoHCTpuUpyeTcs yxXe B nepBble
OHW nocne poXaeHus, Korga ¢ OTKpbITUEM Manoro
Kpyra kpoBoobGpalleHus, ¢ yanmHeHmem cocyauc-
TOW CETU N yBENNYEHNEM 3HeprosaTpaT HOBOPOX-
AEHHOro, CyLLeCcTBEeHHO BO3pacTaeT Harpyska Ha
cepaue. B kapanomumoumTax cepaua HoBOPOXOEH-
HOro HabnwgaeTcs yBenuyeHne 4mcna MUTOXOH-
OPpUi, aKkcnpeccum MUTOXOHAPUANbHbIX OENKOB K
dhepmeHTOB AblxaTensHon uenu [13, 14]. MeTtabo-
nn3M nepeknyaeTcs ¢ NpenMyLLLeCTBEHHOTO OKUC-
NeHns yrneBoAoB Y MOSIOYHOWN KUCMOTbI OO0 POX-
OeHnsa Ha 6onee apeKTMBHbBIN MyTb NOSTyYEeHUN
3HEpPrnun — OKMUCINEHME XUPHbIX KNCIOT [15]. OT0T
nepexoq obecneymBaeTca LOCTaBKOW B Kapauvo-
MUOUNTBLI BOMbLUIEro KONMYEeCTBa XUPHbIX KUCHOT,
YyeMy cnocobCcTByeT NUTaHWe MaTEePUHCKUM MOMOo-
KOM C BbICOKMM COAEPXKaHNEM XUPOB, NOBbILLEHN-
€M YPOBHS KUPHbIX KUCMOT B KPOBU U 3KCNpeccu-
en benka-nepeHocYmKa XUPHbIX KUCIOT B MUTO-
xoHapuwn [16, 17].

13BeCTHO, YTO OKUCIIEHME NUNUL0B COMNPOBOX-
JaeTcsa HakomnneHneM B KreTkax akTUBHbIX hopMm
KMcnopoaa 1 nepekncHblX COeduMHEeHUn, KoTopble
MOryT OKasblBaTb Ha HUX NoBpexJatoLLlee BOo3aen-
ctBue. [NapannernbHo c nepexonoM KapanoMmnoun-
TOB Ha NPEMMYLLECTBEHHOE OKUCIIEHUE XUPHbIX
KUCIOT B KNeTKax cepALa akTMBUPYIOTCH MeXaHU3-
Mbl 3aLlUTLI OT NOBpeXaalLlero Bo3gencTauns
NEPEKNCHbIX COEAUHEHUN U OPYrUX MPOOYKTOB
obmeHa nunungos [18].

OTMeyas KrnYeByo pofib MUTOXOHOPWUIA B NO-
nyyeHnn aHeprm AT® kak B nepuop npeHaranb-
HOro, TaK 1 NOCTHaTalbHOro Pa3BUTUA U yBernunye-
HUSA paboTbl cepaua, HeobXoAUMO OTMETUTL, YTO
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MUTOXOHOPUWN BbIMNOMHAKT B KapAnoMmuoumnTax
n gpyrux knetkax 6onee wmpokne yHkumm. Mun-
TOXOHOPWUWN KNETOK 3apofbllLeBbiX TKaHen, coma-
TMYECKUX KIETOK B3POCMOro opraHMamMa u, B 4acT-
HOCTU, KapOUOMMUOLMTOB, HEMOCPEOCTBEHHO y4ya-
CTBYIOT B perynsiyum ypoBHs cBO60AHOro BHyTpu-
knetoyHoro Ca?*. OHM obnagaloT CnoCoOBHOCTLIO
3axBaTblBaTb, CBA3bIBATb KanbLUU LMTONMA3Mbl
1 BbicBOOOXAATb €ro Npu CHMKEHUN KOHLUEHTpa-
LMn BCrnencTeBme HegoCTaTOYHOro MOCTYNNEeHus
B KMNeTKy Yepe3 UOHHbIe KaHanbl [19] u u3 BHyTpu-
KNeTouyHbIX Aeno (Hanpumep, U3 capkonnasmaTu-
4Yeckoro peTukynyma KapMoMUOMTOB), UHAYLMUPO-
BaHHOro NocTynreHnem BHekrnetoyHoro Ca?* ye-
pes3 KanbuueBble KaHanbl LMTOonnasMmaTn4eckom
MeMOpaHbl. CHMXas BHYTPUKINETOYHbIA YPOBEHb
Kanbuus, MUTOXOHOPWUW NpeaoTBpaLLatoT ero Lu-
TOTOKCMYEeCKoe OENCTBUE U, C OPYron CTOPOHHLI,
OKasblBasi BNUsIHNE Ha ypoBeHb Ca?* kak BTOPWY-
HOro nocpefHuka B NyTaxX nepegayn BHyTpUKIe-
TOYHbIX CUrHanoB, y4acTBYIOT B OCYLLECTBIEHMM
npoueccor anonTto3a [20]. Kanbuuin, 3axeaTtbiBae-
MbIAi MUTOXOHOPUSMU KapANOMUOLMTOB BO BPEMS
cokpalleHus, ctumynupyeTt obpasoBaHue ATO
N TeM cambiM ynydlwaeTt obecneyeHne aHeprmen
CoKkpalleHne muokapga [1].

PesynbTathl UccrneqoBaHuMin HanpaBeHUn pac-
XOO0BaHWs SHEPTMK cepLeM, nokasanu, 4To OKo-
no 60—70 % AT® 3arpauymBaeTca Ha NpoLecchl
COKpaLleHnsa Muokapaa, 13 KoTopbix okosio 15 %
pacxodyeTcsi Ha U3rHaHue KpoBM BO BPEMS CUC-
Tonbl, 30—40 % 3Heprun ATO 3aTpaumBaeTcs
B cepaLe Ha paboTy MOHHbIX HACOCOB, CUHTE3 60-
nee yem 10 000 pasnuyHbIX GENKoB 1 ApYyrux Be-
wecTB Ansa o6HOBNEHUS KNeTOYHbIX CTPYKTYp
cepgua [21, 22]. Cpean MHOXeCTBa CUHTe3npye-
MbIX OEMKOB BbICOKMM yAEeNbHbIA BEC COCTaBNSA-
0T ©€nKun, HENOCPEACTBEHHO Yy4aCTBYOLLNE B OCY-
LLLECTBIEHUN ANEKTPUYECKMX NPOLECCOB B CepA-
ue, 6e3 KoTopbIX ero yHKLMOHMPOBaHNE HEBO3-
MOXHO. OT0 Benkn, popmupyrowme NOHHbIE
KaHanbl, 6enkun AT®-asbl, ocyLlecTBASLWME Ha-
COCHble PYHKUMKN, 6enkn 06MEHHUKN MOHOB.

N3y4eHbl 1 N3BECTHbI AeTanun ynbTpacTpykTyp-
HbIX OCOBEHHOCTEN CTPOEHUSA TKaHen cepua Ha
paHHMX 3Tanax ambpuoreHesa, ogHaKo, nccneno-
BaHMe 3KCMPEecCum reHoB, KOHTPOSIMPYHOLLMX CUH-
Te3 kaHanoobpasywwnx 6enkos, 0enkKoBbIX
AT®d-a3, 06MEHHMKOB MOHOB Ha pPaHHWX 3Tanax am-
OpvoreHesa KapgMoMUOLMTOB 3aTpyaHeHo [23].
MoaToMy 3aKcnpeccusi reHOB M CMHTE3 KaHano-
00pa3syoLLmx 6ernkoB B KNeTkax Me3eHXmMmbl, ond-

hepeHUMpPYOLLNXCS B KAPAMOMUOLUTDI, IPOBOAUT-
Csl B KyNnbTypax CTBOSIOBbIX KIETOK, Koraa ¢ noMo-
Wblo cneymnanbHbIX MapKkepoB MOATBEpPXAaeTcs
dakT nx anddepeHUnpoBKN B KNeTkn, obnagaro-
Lne cBoncTeamm kapamomumountoB [24]. O6pawa-
0T Ha cebs BHUMaHWe paHHUE CPOKM 3KCnpeccum
N MHOFOYMCIIEHHOCTb 3KCnpeccupyemMbix 6enkos,
NPVHUMAILLNX y4acTMe B OCYLLIECTBIEHUN INEKT-
pUYECKMX NPOLLECCOB B KapANOMMOLMTax C MOMEH-
Ta VX 3apOXAEHUS U OO0 KOHLA >KM3HW YenoBeka
[25—27].

OaHMM 13 00BACHEHN coaepXXaHns MHOrO4nC-
NEHHbIX TUNOB OenkoB B KapanomuounTax u apy-
rX KneTkax cepaua siBnsietcs pasHoobpasume Bbl-
NofHAEeMbIX UMU PYHKUUA B BO3HUKHOBEHUU
KU3HEHHO BaXHbIX 3MEKTPUYECKNX NPOLLEeCcCcoB
B KrneTkax cepaua M Ux MUTOXOHOPUSAX, yyacTue
B npoueccax 3fIeKTPOMEXaHMYECKOro conpsixe-
HUS, B OCYLLLECTBMEHMUM €0 HACOCHON (OYHKLIMK, pe-
rynauum 3Tux U Apyrux npoLeccos.

[na 6onee rnybokoro NOHUMaHUA PoONn 3TUX
benkoB B paboTte cepaua HeobXOAMMO pacCcMoT-
peTb B Ka4ecTBe NpuMepa Ux y4actne B MexaHus-
Max POpMUPOBaHMA U NogaepXaHusa pasHoOCTU
noTeHUnanoB Ha membpaHe KapoMOMMOLMUTOB
B nokoe (B AuacTtony) cepgua v B reHepaumm no-
TeHuuanos fgencteus (MN0) necmeKkepHbIX KIeTok
N COKpaTUTENbHbIX KapANOMUOLMTOB.

Oco6eHHOCTN CTpOoeHUs
M MHULMMPOBAHUSA COKpalLleHUs Muokapaa

Cepaue, 6yoyum yactblo cepaedHo-cocyamnc-
TOW cuctemsbl, npuobperno B npouecce aMmbpuo-
HanbHOro pa3BuUTUA PS4 OCOOEHHOCTEN CTPOEHUS
1 CBOWCTB, CO3[aBLUMX YCIOBUS O118 BbINOMHEHNS
UM 3PPEKTUBHON HACOCHON PYHKUUU. CTEHKM
cepgua npencTaBfeHbl MblLUEYHOW TKaHb —
MWOKapAoM, B KOTOPOM MMEIOTCS pa3BeTBNeHHas
CeTb MHTpPaMyparbHbIX KOPOHAPHbIX COCYA0B, Xa-
pPakTepPU3yLWNXCA pasnmunsamMun CcTpoeHuns
N CBOWCTB; CETb HEMPOHOB M NOCTraHMIMOHAPHbIX
BOJIOKOH aBTOHOMHON HEPBHOW CUCTEMBI, KINETKM
N BOJSIOKHA COEAMHUTENbHON TkaHu, dmubpobnac-
Tbl, KNETKN 3HOOTENUA U ApYrMe CTPYKTYPHbIE KOM-
noHeHTbl. OHM obecneynBaloT CTPYKTYPHYHO Lie-
NOCTHOCTbL, NOTpebHOCTU MeTabonuama cepaua,
perynsiLmio ero HaCoOCHOM PyHKLUKN, CNOCOBHOCTb
CeKpeTMpoBaTb P rOPMOHOB M APYrnX CUrHanb-
HbIX MONEKy”.

CokpaTutenbHbole (pabouyne) KapguoMmoLnTbl
C BbICOKMM COAEpXXaHWEeM MUTOXOHOPWUIA COCTaB-
NS0T B MMoKapae okono 25 % oT obuiero yucna
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OpyrMx KneTok u cosgatoT okosio 70 % macckl no-
nepevyHononocaTon MbilLEYHON TKaHW MUoKapaa.
B oTnnune oT nonepeyHononocaTon CKeneTHom
MYCKynaTypbl, MMOKap4 He WHHEPBUPYETCHA CoMa-
TUYECKOWN HepBHOW cucteMoi. NogobHo rnagkon
MYyCKynaType CTEHOK COCYy[0B U BHYTPEHHUX Opra-
HOB MMOKapa UHHEPBUPYETCS aBTOHOMHON HEPBHOM
CUCTEMOM, KOTOPas He BbINOMHAET (OYHKLNIA 3anyc-
Ka COKpalLeHUin cepaLa, Kak 9To npucyLle comaTu-
4YEeCKOW HEepBHOW CUMCTEME B OTHOLLEHMM 3arnycka
N perynaumm CoKpalleHuUin CKeNeTHbIX Mblwl,. AB-
TOHOMHasi HepBHasa cucTema perynmpyeT 4acTorTy,
CUny COKpaLLEeHNn MMoKapaa, KOPOHApPHbIN KPOBO-
TOK, MHTEHCUBHOCTb MeTabonuama [28].

OyHKUMS 3anycka COKpalleHun ceppua, pery-
NSUMN YacTOThl U pUTMa ero CoKpaLLleHuin ocyLe-
CTBNAEeTCA aTunuYHbIMK (Nenc-
MeKepHbIMUW) KapguomumounTa-
MM, YNCNO KOTOPbLIX COCTaBnseT
okomno 2 % oT obLiero konunye-
CTBa KapAMOMUOLMTOB. OTHU
KneTkn hopMUpyoT y3rbl — BO-
auTtenun putma cepgua. ATunmu-
Hble KapAMoMmnoLnTbl 0BpasytoT-
CA B paHHeM ambpuoreHese 13
Me3eHXManbHbIX KNeToK B BUae
KNeToK OKpYyrron opmbl, B MEM-
OpaHe KOTOpbIX BbIABNAETCSH
Habop Genkos, ob6pasyLmnx
WOHHbIE KaHarbl, npugatoLne en
cBoMCTBO Bo3byammocTu [29].
Yxe Ha 11-11 AeHb B KynbType aM-
OproHanbHbIX CTBOMOBLIX KNETOK npeobnagatot
KapAnomMuounTbl, NTOAOOHEIE NENCMEKEPHBIM KNeT-
kam. K 21-my AgHO 3amMeTHO npeobnagaHue Kne-
TOK C MpU3HaKaMy nonepeyHom UCHYEpPYEHHOCTH,
coepalmx CokpaTuTenbHble MUOUITAMEHTHI.
MencmekeponogobHble KNEeTKM CNOCOOHLI FreHepu-
poBaTb GUOANEKTPMYECKNE NOTEHLMANblI B OTCYT-
CTBME BHELLHNX BO3OENCTBUN, @ COKpaTUTENbHbIE
MWOLINTBI FTEHEPUPYIOT NoTeHumanbl 4eNCTBUS
C BbIpaXXeHHOW (ha3on nnaTto, YTo XapakTepHo Ans
COKpaTUTENbHbIX MUOLMUTOB Xeryao4koB (puc. 1).

Y BbICLLUNX NMO3BOHOYHbIX U YEIIOBEKA 3NEKT-
pudeckne noTeHuunanbl, oTpaxaroLlime npoLecchl
BO30YXOEHNSA B aTUMUYHLIX KNeTKax BEHO3HON
4yacTu cephedHon TpyOKM M COKpaTUTENbHbIX
mMuoumnTax B obnactu popmmpoBaHma bygyliero
Muokapaa npencepanin 1 xxenynoykos, perucTpu-
pytotca Ha 9—10-n geHb aMBGpUoHaneHOro pas-
BUTUSA (pucC. 2), elle OO Ha4vana cokpalleHuin
cepaua [30].

OmV

-80 mV.

—’

100 ms

Takum 0bOpa3om, Kak B KynbType aMbpuoHanb-
HbIX CTBOJIOBbIX KMETOK, Tak U B HOPMasbHbIX yC-
NOBUSIX HA PaHHMUX 3Tanax aMOpPUOHarIbHOro pas-
BMTWUSI NO3BOHOYHbIX B CepALe Co3peBalT Mexa-
HM3Mbl aBTOHOMHOW reHepaumm M nencMmekepHbIX
KNeToK, KOTOpble BCKOpPE HavyMHaloT MHULUNPO-
BaTb NepBble COKpalleHusa TpybyaToro cepaua.
K atomy BpemeHu cokpaTutenbHble (pabouyne)
MUOLUTBLI NpMobpeTatoT Habop XapakTepHbIX Ans
HMX MOHHbIX KAHanoB LMUToNnasmMaTuyeckon mem-
OpaHbl U B HUX hopMUpPYyETCA MEXaHWU3M 3NEKTPO-
MeXxaHM4YeCKoro conpsikeHusi, obecneymBatoLLnii
npeBpaLLleHne anekTpmMyeckoro npouecca (noTeH-
umana AencrtBus KapanoMuMOLMTOB) B MEXaHU-

YecKkuil — coKpalleHue, ocyLecTBnsemMoe
oo
b @k OSE
b LS N
& }f‘i P [\
‘n;'{? ! \
12 . ‘
’ a LI 5 A | \
5 . B )\
e ,'5‘ — | —

A
n\

. ‘Q :;'i ;fﬁ‘ ¥

Puc. 1. OmbproHanbHble kKapAMOMUOLUTHI:

a — KNeTKM oKpyrnon gopmbl 6€3 nonepeyHor MCYEPUYEHHOCTH,
CNoHTaHHO reHepupytowmne M (cnesa) 6nmskuii no dopme k M knetok
BOAWTENA pUTMa cepaua; b — oTpocTyaTble KNeTKn BbITSHYTON (hopMbl

C NonepeyHon ncyepyeHHoCTbIo, reHepupytowme MO ¢ dason nnato (cnpaea) [29]

ATPUOBEHTPUKYNAPHBIN
KaHan

MepBu4HOE
KomnbLo
JleBbiit xenygouek CuHoaTpuanbHbIi

y3en

ATPUOBEHTPUKYISPHBI

ysen BeHo3HbI cuHyc

Puc. 2. Obnactu cepaeyHon TpyoKmn, B KOTOPbIX
dopmMupyoTCa kKamepbl cepaua, CTPYKTypbl NpoBoasiLLen
CUCTEMbI M FeHepupyeMble KapanoMUOLMTaMy LIMKIbI
3MNeKTpuYecKkon akTnBHocTu [31]
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MuodunameHTamm nNpu yvyactum G6ernkoB BHYTpU-
KneToyHoro matpukca. KnioyeBbiM ycroBmMeM Anis
WHULMNPOBAHNSA MENCMEKEPHbBIMU KNeTkaMu Cco-
KpalleHus MMounToB aBnaeTca opMupoBaHme
MeXay NencMekepHbIMN KNneTkaMu 1 CoOKpaTuUTerb-
HbIMM MUOLMTaMM MIOTHbIX LLENEBbIX KOHTAKTOB
C OBLLMMWN NOHHBIMW KaHanamu.

CnocobHOCTb NENCMEKEPHbLIX KNETOK CaMOBO3-
OyXOaTbCH U BbI3bIBaTb NOCHeayoLLee CoKpaLlle-
HMe Muokapda npugaeTt cepauy CBOWCTBO aBTO-
MaTum (aBTomMaTuama), obecneumarLiee emy
BO3MOXHOCTb COKpaLLaTbCs AaXe B YCNOBUSIX Ae-
HepBauuMn 1 Byaydn nNepecakeHHbIM B OpraHu3m
apyroro Yenoseka [28]. Bce aTu cnoxHenwme npo-
LecCbl U MX KOOpAUHAUMUSA OCYLLECTBNAOTCA Nog
KOHTpOMeM onpefeneHHoro Habopa reHoB n cur-
HanbHbIX Mornekyn (puc. 3), obcyxaaembix B 06-
3ope [31].

dDyHKUMS 3anycKka coKpalleHnss Mmokapaa atu-
NMUYHBIMKM MUOUMTaMKU BOAUTENS puTMa cepaua
nogobHa yHKUUKM aBuratenbHbIX HEMPOHOB CO-
MaTM4YeCKoNn HEPBHOW CUCTEMbI, KOTOpbIE, MOCbI-
nasa mx MO (adbdepeHTHbI HEPBHbBIA MMMYMbC)
K MHHEPBUPYEMbBIM MONEPEYHO-NON0CaATLIM MbiLL-
LaM, BbI3blBalOT UX COKpalLeHne. HEBO3MOXHOCTb
reHepauun n/vnun nposegenus MO asuratenbHbIX
HEMPOHOB K NONEPEYHO-NOSI0CaTON MbiLLLLE CONPO-
BOXJaeTcs ee nape3om uUnuv napanvyom. Hapyuue-
HMEe CrMOCOOHOCTM aTUMUYHbLIX KapAMOMUOLMTOB
PUTMUYHO reHepupoBaTb M n NnpoBoAUTL UX
K MUoKapay sBNAeTcs 4acTon NpuYnHOM apuTMmy-

AVC
Tbx2/3, Cx30.2,
Hcn4 u op.

Chamber
Cx43, Cx40,

Nppa, Nppb u dp.

HOro COKpalleHus cepaua, a npekpalleHne reHe-
paumM 1 nNposBefeHnst 3TUX NoTeHuMarnoB K MUO-
Kap4y — NPUYUHOM BHE3arHOM OCTaHOBKU ceph-
ua v rubenu opraHuama [2].

B HopmanbHbIX ycnoBusix reHepauunsa MA, sa-
nyckatwoLlero ovyepefHoe cokpalleHue cepgua,
OCyLLecTBNsSeTCA OAHUM U3 aTUNUYHBIX Kapamo-
MUOLIMTOB U3 MHOXEeCTBa KINeToK, COBOKYMHOCTb
KOTOpbIX hopmMupyeT BoaUTENb puTMa cepgua
(nericmekep) — CUMHYCOBbLIN (CMHOATPUarbHbIN)
y3ern, pacrnofloXeHHbI B CTEHKe npaBoro
npegcepana B obrnactum sinus venarum
y BXO4a B BEPXHIOKO MOyl BeHy. BaxHo oTme-
TUTb, YTO BOAUTENb pUTMa cepgua sBnaeTcs
obwunm gnga npaBon 1 NeBON NOMOBUH cepaua.
MMeHHO aTa «3BOMOUNMOHHAA Haxodka» cosga-
na ycnosus ans cornacosaHHon paboTbl feBo-
ro n NpaBoro ceppua, npegonpenenmns Nx noYvTu
CUHXPOHHOE COKpalleHue C OAMHAKOBOW YacTo-
Tou. Mpn aTOM CTano cywecTBeHHO npotle obec-
neyvMBaTb OANHAKOBLIN CEpAEeYHbIN BbIGPOC nUnu
MUHYTHbIA 06bEM KpOBOTOKa NpaBoro v nesoro
cepaua. Tem cambiM, nogcTpavBas yaapHbIN
o6beM MpaBoro v NeBoro Xernynoykos nocpea-
CTBOM U3MEHEHUS CUMbl COKPALLLEHNSA UX MUOKap-
4a B COOTBETCTBUM C 3akoHOM PpaHka — CTap-
nWHra, gocTuraeTcss OCHOBHOE YCIriOBUE HOpP-
MaribHOW reMmogMHaMnKn — paBeHCTBO 06beMm-
HOro KpOBOTOKa B cocyaax 60onbLoro u manoro
Kpyros KpoBooOpalleHUsi, COeANHEHHbIX nocne-
AoBaTernbHo.

_Hey1/2
Tbx2 «— Smad <«— Alk3 «— Bmp2
Tbx3 «— Tbx5
Msx1/2 —— Cx43
Nkx2-5
Thx5 —% Cx30.2
Gatad/6 = 1d2
T
| MyoR
TQXZ He}{j/2 <“— Notch
Tox20 — =  Bmp2
Nkx2-5
Tbx5

Puc. 3. leHbl 1 curHanbHble Morekyrnbl, KOHTponupyowme opMupoBaHe kamep cepgua
N VOHHBbIX KaHanoB B kapgnomuoumutax [31]
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CpegHui guameTp aTUMUYHbIX MUOLMTOB CU-
HYCOBOrO y3na COCTaBnsgeT OKOMo 8 MKM, AnvHa
knetok — 20—30 mkm. Kak yxxe ynomuHanoch,
aTUNUYHbIE KINETKM XapakTepuaykTcsa crnoCcobHo-
CTbIO K CaMOBO30YXXAEHUIO U FreHepaumm Ha UuTo-
nnasmarmyeckon membpaHe N 6narogapsa cooep-
XXaHUIo B CTPYKTYpe MembpaHbl Habopa MOHHbIX
KaHamnoB C YHMKanbHbIMW CBOMCTBaMU NPOHULae-
MOCTU OJ151 MOHOB Kanusi, Kanbums n Hatpua [32].

AnekTpuyeckue norteHuumanbl
BO30YyAMMBbIX U NMENCMEKEepPHbIX KIeToK
BOAUTENs puTMa cepaua

CnocobGHocThio BO3OYXAaTbCH, TO eCTb nepe-
XOAUTb U3 COCTOSIHUS MOKOSI B aKTUBHOE COCTOS-
HWe, OCHOBHbIM MPOSIBNIEHMEM KOTOPOro siBNSAeT-
csl reHepauust Ha membpaHe [, obnagatoT MHoO-
rme KNeTkM opraHuama, nonyvmelLUME Ha3BaHue
BO30yOMMbIX. OTO HEPBHbIE KMETKU U MX OTPOCT-
KW, KNETKN NonepevHo-nonocaTton MyckynaTypbl,
rnagkve MMoUmnTbl, aTUNUYHbIE N COKpaTUTENbHbIE
KapgumomuoumTbl cepgua. lreHepupyemblii My npum
B030yxaeHuu ML aBnseTcsa KpaTKOBPEMEHHbIM
KonebaHnem pasHOCTM NOTEHUMANOB U CMEHOM
3Haka 3apsaja, nMmewwmxca Ha membpaHe
B COCTOSIHUW MOKOS.

Bo3byaumble KNeTkn HaxoasaTcs B MOCTOSAHHON
FOTOBHOCTM K nepexoay B BO30y>XOeHHOe COCTOos-
Hue Bnarogapsi X cnocoOHOCTM NoAAEepPXKMBaTb Ha
mMeMbpaHe pasHOCTb ANEKTPUYECKMX NOTeHuuna-
noB, KOTOpas HasblBaeTCA MOTEHLManoM MOKOS.
MpununHoOn nepexoda M3 COCTOSIHUS MOKOSI B BO3-
OyXOeHHoe cocTosiHMe Anst 6onbLIMHCTBA BO30Y-
ONMbIX KNeToK fBNSeTCA BO3OenCcTBMEe onpeae-
NEHHbIX haKTopoB: BMO3NEKTPUYECKOro ToKa, ne-
penaga AaBneHus, TemnepaTypbl, pacTSXeHus,
FrOPMOHOB, NPOYMNX CUFHASBbHBIX Moriekyn [33].

[nsa nepexoaa HEKOTOPbIX BO30YAMMbIX KNETOK
N3 COCTOSIHNS MOKOS B COCTOSIHNME BO30YyXOeHWUs
Kaknx-nmbo BO3OeNCTBUA He TpebyeTcsa — OHU
cnocobHbl caMoBO3bYxaaTbesi. ATO KNETKN BOAU-
Tens putMa cepaua, rmagkme MMouUUTbl CTEHOK
BEHO3HbIX, TMM{AaTUYECKNX COCYO0B, KMLLEYHMKA
N HeKoTopble TuMnbl HenpoHoB. OBbIYHO UX Ha3bl-
BalOT NencmMeKkepHbIMU KneTkamu. leHepaumsa nmm
M conpoBoXxgaeTca pUTMUYHBLIM COKpaLLEHUEM
cepaua, pUTMUYHBIM AbIXaHWEM, CYXXEHUeM WUnn
pacLuMpeHneM BEHO3HbIX U MMM aTUYECKNX COCy-
0O0B, PUTMUYHOM MOTOPUKON KULLEYHMKA.

[nsa 6onee rnybokoro NOHMMaHUsS NpPUPOLbI
CaMOBO30OYXXOEHNSA aTUNUYHbIX KIEeTOK BOAMTENs
puTMa cepAaua U CokpaTUTenbHbIX MUOLMTOB pac-

CMOTPUM, Kaknm obpa3om BO3HWKAET pas3HOCTb
3MNeKTPUYECKNX noTeHumanos Ha membpaHe BO3-
OyANMbIX KNEeTOK, KpaTKOBPEMEHHbIE U3MEHEHUSA
KOTopoW nexaTt B ocHoBe reHepaumu N4 — rnas-
HOro, cneumduyeckoro NposiBNeHus Bo3byxaeHus.

Pa3HOCTb 3MeKTpUYecKux noTeHumnanoB
Ha MemMbOpaHe BO3OyAUMbBIX KIETOK
B YCNOBUAX NMOKOSA

Ecnu npogsurate B rny6b MbiLLbI TOKONPOBO-
Aawmn anektpoq (06bIMHO 3TO 3anOSIHEHHbIN CO-
NeBbIM PacTBOPOM CTEKMSAHHbIA Kanunnap ¢ oT-
TAHYTBIM KOHYMKOM AMaMETPOM OKONo 1 MKM), TO
MO>HO MPOKONOTb LUTONNasMaTm4eckyto membpa-
HY MbILLEYHOW KNeTKN (BonokHa). MNpu ycnosuu, 4To
2- 3NeKTpoa OCTaHeTCsl NPUITOXKEHHbIM K NOBEPX-
HOCTW MbILWLbI, TO €CTb HAaXoOUTCA Ha BHELUHEN
NMOBEPXHOCTU KNETOK, U3MepuTenbHbIn npubop,
K KOTOPOMY MOAKIOYEHbl 3MEKTPOoabl, MOKaxeT
B MOMEHT W nocrne npokona membpaHbl Hanuune
pPa3HOCTM MOTEHUMANoB MeXAay ee BHYTPEHHEeN
N Hapy>XXHOW NOBEPXHOCTAMMU BESIMYMHON OKOSO
90 MB (puc. 4). Mpun norpyeHun anekTpona Bo Bpe-
MS ANACTOMbl B MUOKap MeXAy BHYTPEHHeW
N HapPY>XHOM NOBEPXHOCTAMM COKpaTUTENBbHbIX MU-
OLMTOB TaK Xe, KaK 1 B NONepevyHo-nosnocaTbiX Mbl-
LUEYHbIX BOMIOKHAX, PermcTpupyeTcsa pasHocTb Mo-
TeHunanos okono 90 mB. Ecnu Takoe norpyxeHue
afneKkTpoga OCyWecTBUTb B TKaHb MO3ra,
a 2-1 aneKTpoa NpUoXuTb K ero NoBEpPXHOCTH, TO
nocne npokona memb6paHbl HENPOHA MOXHO
3aperncTpmMpoBaThb CyLeCTBOBaHWE pa3HOCTU MNo-
TeHUManoB Ha MembpaHe HEPBHOMN KNETKN U ee OT-
pOCTKOB BennynHomn okono 70 mB.

PasHoCTb noTeHUManoB mexay BHYTPEHHEN
N HapY)XHOW MOBEPXHOCTAMU MeMbpaHbl, cyLie-
CTBYIOLLIAsi B COCTOSIHUM NOKOS, MonyyYuna Ha3sa-
HMe membpaHHoro noteHuuana nokos (E ). OHa
OCTaeTCcsl YCTOMYMBOW, MOKa KrneTka byoeT Haxo-
ANTbCA B NOKOE M B HEN ByayT COXpaHATbCA HOp-
MarnbHbIMW Npouecchbl XusHegesatenbHocTu. lo-
CKOJSIbKY BHYTPEHHSSI MOBEPXHOCTb MembpaH no-
KOSILLMXCS BO30YAMMbIX KNETOK MMeEeT HEGONbLLOMN
n36bITOK OTpULATENbHbIX 3apAA0B, a8 BHELUHAS —
NOMOXUTENbHbIX, X MeMOpaHa nonsapusoBaHa.

3BECTHbI OCHOBHbIE MPUYMHbLI U1 MEXaHU3MbI
BO3HUKHOBEHMSA U NogaepXaHus pa3HOCTU ANEKT-
pUYECKNX NOTEHUMANoB MexXay BHELUHEN U BHYT-
peHHEeN NOBEPXHOCTSAMU MeMOBpaHbl KIeToK, KOTo-
PYtO B COCTOSIHUM MOKOSI KNETKN Ha3blBalOT NOTEH-
unanom nokosi. PasHocTb noTeHuManoB sBNSeT-
cA cnepcTtBuMeM pasferieHns aneMeHTapHbIX
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Mpokon membpaHb|
3neKTpoaoM

EmB
1 l

45

Bpemsa

-90 =

MemBpaHHbIA NoTeHLMan nokos

Puc. 4. Ipadmyeckoe npencraBneHne pasHocTm
NoTEHUMAarnoB MeXay BHYTPEHHEW U BHELUHEN
NOBEPXHOCTAMU MeMOpaHbl COKpaTUTENBHOro

Kapgvuomuouuta Bo Bpemsi avactonsl (En): 1 — ocTtyTCcTBUE
pasHOCTU MoTeHUuManoB — oba anekTpoaa BHE KNeTKu;
2 — pasHocTb noTeHuuanos, pasHas 90 mB (En), oguH

13 3MNeKTPoAoB HaxoauTcst B knetke. CTpenkon obo3HaveH

MOMEHT MPOHWKHOBEHWSI anekTpoda B knetky [33]

3apsaoB + U —, HOCUTENSAMU KOTOPbIX B KreTkax
ABNSAKOTCA MOHbI MUHEPanbHOW U OpraHUYecKon
npupogbl. Ecnu, Hanpumep, n3amepuTb B COKpaTu-
TEeNbHOM KapAMOMMUOLMTE N BHE €ro KOHLEeHTpa-
umto katnoHos Na*, K*, Ca?*, aHnonos Cl-n aHuo-
HOB OpraHn4YecKon NPUpPoAbI, TO BUAHO (Tabnuua),
YTO KOHUeHTpauusa K* BHYTpM KNeTKU NpUMepHo
B 34 pasa GonbLue, YEM CHapYXu, KOHLEHTpauns
Na* 6onblue B 14 pa3 cHapyXu, YeM BHYTPW KNeT-
Ku, a koHueHTpauus Ca?* npumepHo B 20 000 pas
fonblue CHapyXu, YeM BHYTpU MuoumToB. BugHo
TaKke, YTO YMNCNO KaTUOHOB Y @aHWOHOB BHYTPU
KNeTKn NpMMEpHO paBHOE, a pasnuyns B paBeH-
CTBE OTpuLUaTENbHbIX U NONOXUTENbHbLIX 3apsiA0B
C030al0TCHA TOSNbKO Ha NMOBEPXHOCTAX MeMOpaHbI.

MuvHepanbHble MOHBI 1 Apyrve BellecTBa B KneT-
Kax M BO BHEKIETOYHOM NPOCTPaHCTBE HaxoasT-
CS B NOCTOSAHHOM ABWXEHUWU. Ero 0OCHOBHbIMK Npu-
YMHaMK ABNAOTCA TensnoBasd auddyaus, 4encTBme
CVN KOHLEHTPAUWOHHOrO rpagveHTa MOHOB, CUn
3NEeKTPMUYECKOro nons, co3gaBaemMoro MoHamu.
OpfHako BO3MOXXHOCTb NepeMeLLEHNSI MIOHOB Yepes
MemMOpaHy onpefensaeTcsa MOofiekynsipHOM Maccon,

Hanuynem 3apsga, pacTBOPMMOCTLIO B Boge Wnu
XMpax 1 CBOMCTBaAMW NPOHULIAEMOCT MeMBPaHbI.
MembpaHa KneTkn HenpoHuuaema Ofis KpYnHbIX
opraHumyeckux mMonekyn (6enkos, opraHN4ecKnx
KUCIOT), CUHTE3NPYEMbIX B KIETKe U UMEILLMX
oTpuuateneHbIn 3apsd. lNepemelwiascs B LUTO-
nnasme, OHW JOCTUratoT BHYTPEHHEN NOBEPXHOC-
TM MeMOpaHbl, co3gaBas Ha Hell HebOorbLION 13-
ObITOK OTpULaTenbHbIX 3apsaos. [NpoHnLaemMocTb
MeMOpaHbl 4519 MUHEpanbHbIX NOHOB 3aBUCUT OT
HanMynsa B HEN MOHHbLIX KaHamnoB U UX OTKPbITOro
UK 3aKpbITOro cocTosHuA (puc. 5).

Puc. 5. CxemaTnyHoe nsobpaxeHue CTPYKTypbl y4acTka
uuTonnasmaTnyeckon MemobpaHbl MbILLEYHONM KMEeTKU
N pacnpeeneHnst B KneTke 1 BHE €e KaTMOHOB Y aHUOHOB:
1 — [OBOWMHOM cnow hoconNnnuaos; 2 — KanmneBbln
WOHHbIN KaHan; 3 — HaTPUEBLIN MOHHbLIVA KaHarsT,

4 — aHWOHbI XJ10pa; 5 — aHWOHbI OPraHNYecKolr NPUPoOabI;
6 — KaTMOHbI Kanus; 7 — KaTWOHbI HaTpus.
Pacnpenenenue 3apsgoB: + (MONOXUTENBHbIE),

— (oTpuuatenbHble) [35, ¢ n3m.]

PacnpeneneHne MOHOB B KNeTKe, BHEKNETOYHOWM XUAKOCTU U PaBHOBECHbIW NOTeHuuan

B KapanomumouuTax [34]

BHekneTo4yHas }ngKocTb, PaBHoBecCHbIN
VoHBbI Lntonnaswma, MMonb/n

MMOIb/1 noteHuuan, mB
Na” 10 145 70
K 135 4 -94
Ca”’ 10™ 2 132
Cl 4 120 —
[pyrne aHUOHbI ~140 ? —
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OTn kaHanbl hopMUPYHOTCA KaHanoobpasyoLm-
Mu 6enkamm, BCTPOEHHLIMU B CTPYKTYpPY Membpa-
Hbl. IOHHblE KaHanbl MOTyT GbiTb HEAKTUBHbBIMU
B COCTOSIHUW MOKOS, a TaKkKe HaXOAUTLCS B aKTUB-
HOM WAW WHaAKTUBUPOBAHHOM COCTOSHUSX.
Mpwn akTMBaUMKU KaHana, Hanpuvep, B YCITOBUSIX N3-
MEHEHWNS pas3HOCTM NOTEHUNaNoB MmemopaHsbl, aen-
CTBMM XUMUYECKMX BELLECTB UMM MeXaHU4YeCKoM
BO3ENCTBUN OH CTAaHOBUTCS NMPOHULAEMbIM 4115
onpeaeneHHbIX MOHOB, KOTopble, NepemeLlasicb
yepes kaHar, GopMUPYIOT BXOAALLME B KIETKY UMK
BbIXOAsLLME U3 HeEe OUOINEKTPUYECKME TOKWU.
B membpaHe kapgmMoMumoumTa HacuMTbIBalOT OKO-
no 100 000 noHHbIX KaHanoB [33]. YacTb MOHHbIX
KaHanos membpaHbl KapAnMOMUOLMTOB B COCTOS-
HUK Nokos obnagatoT nsbnparenbHOM NpPoHULae-
MOCTbH (CENEKTUBHOCTbIO) ANSA MOHOB. DTN KaHa-
nbl NOAYYUNN Ha3BaHWE NACCUBHbLIX UMW KaHanoB
YyTEUKKN, TaK Kak OHW B Cuny SEWCTBMS TepMoau-
Hammn4yecknx akTopoB (TemnepaTypbl, JaBNEHUSA)
MOrYT OTKPbIBATbLCA MW 3aKpblBaTbCs, CO34aBas
ycrnosust anga audpdysnm yepes HuMx noHos K* uns
knetkn nnn Na* B knetky (cm. puc. 5). OgHako,
HECMOTPS Ha NOCTOSIHHOE NepeMeLlleHne yepes
MeMbpaHy HEKOTOPOTrO KOMYecTBa 3TUX MOHOB, UX
KOHLIEHTpaLUKs B KNeTKe U BHE ee OCTaeTCs OTHO-
CUTENbHO NOCTOSAHHOW [34]. KoHueHTpauusa kanus
B KIeTKe ocTtaeTcsa OonblUen, YemM BHE ee, a HaT-
pusa Gornblue BHE KMNeTkW, YeM BHyTpu. Kanbuue-
Bble KaHarnbl B OMacTony 3akpbiTbl 1 MeMbpaHa
COKpaTUTENbHbIX KAapAUOMUOLMTOB MPaKTUYECKN
HenpoHuLaema Ansg MOHOB KanbLUus.

OfHoM 13 BaXXHENLWIUX NPUYMH BOnbLUEen KOH-
LeHTpaunmn Kannsa BHYTPU KNETOK ABNAETCH TO, YTO
OH HaxoguTtca B cBO6OOHOM, HE CBA3AaHHOM
C Apyrumu BellecTBamMmmn COCTOSIHUM, U B BornbLUen
CTENeHn, YEM KaTUOHbI HAaTPUSA U KanbLmMs, UCMOSb-
3yeTca Ans nogaep’KaHns SnekTpoHenTpanbHOCTH
uMTOonnasmbl KNeTok, To eCTb paBEHCTBA CyMMap-
HOWM KOHLEHTpauun aHMOHOB N KaTMOHOB UMK Tak
HasblBaemoro [JOHHaHOBCKOro paBHoBecus [28].
Mmetowmecs B uutonnasmaTnyeckon membpaHe
Kanuesble KaHanbl B NOKoe (B ANACTOSY) XOPOLLO
npoHuuaembl ona K* n nockonbky rpagueHT KOH-
LeHTpaunm Kanus co3gaeT cuny, BEKTOP KOTOPOM
HanpaerneH M3 KNeTKU Hapyxy, TO No4 AeNncTBuem
aton cunbl K* guddyHanpyet dyepes kanuesble
KaHarnbl U3 KNeTKM BO BHEKNETOYHOE MpOoCTpaH-
ctB0. OgHako noHbl K*, BbIxoast U3 KNeTku, cosga-
IOT Ha BHELLUHEWN MOBEPXHOCTU MeMOBpaHbl Cnon
NOMOXUTENbHbIX 3apsgoB, OKasblBaloLWUM BCe
Oonbllee cOnNpPOTUBNEHNE UX BbIXOQY U3 KNETKW.

B HekoTOpbI MOMEHT BpeMeHU co3faeTcsl pas-
HOBeCHe CUN KOHUEHTPaLUMOHHOro rpagneHTa, cno-
COOCTBYOLNX BbIXOAY Kanud, U CUI 3NeKTpu-
4YeCcKoro nonsi, NPensTCTBYLWMX ero BbIXoay. JTO
paBHOBECWE CUIT JOCTUraeTcs nNpu BenuvmHe no-
TeHumnana Ha BHyTPEeHHel NoBepxXHoCTn Mmembpa-
Hbl, paBHon —94...—-96 MB, nony4ynBeLlen Ha3BaHne
paBHOBECHOrO Kanuesoro noteHuynana. PasHocTb
MexXay BenuuMHaMmy paBHOBECHOrO NnoTeHuuana
ANS MOHOB Kanusa U peanbHOro noteHumana Ha
MembpaHe kapguomuouuta B 4—6 mB (90—94 mB)
N SBASETCA CuUron, nobyxaatolen MOoHbI Kanus
AnbdyHanpoBaTh Yepes OTKPbITblE KanueBble Ka-
Hanbl N3 KNeTKN Hapyxy. O4eBMAHO, YTO KOmnmnye-
CTBO 1 CKOPOCTb AN PYHANPYIOLLMX Yepes cenek-
TUBHbIE MOHHbIE KaHanbl MEMBpaHbl MOHOB Kanus,
Kak n Opyrux MoHoB, ByaeT 3aBUCETb OT BENWYK-
Hbl UX 3NEKTPOXMMMUYECKOro rpagueHTa n oT Yuc-
na OTKPbITbIX MOHHbIX KaHaroB.

B cocTosiHUM MoOKos BbIXOAsLWME U3 KNEeTOK
WOHbI Kanwusi, HakanmmBasiCb Ha BHELLUHEN NnoBepx-
HOCTU MeMbpaHbl COKpaTUTENbHOrO KapaMoMuo-
umTa Unn muoumnTa CKeneTHoM Mbllubl, npuaatoT
UM HEKOTOPbIN N3BbITOK NONOXUTENbHBLIX 3apSAO0B.
Mexay BHyTpeHHEN NOBEPXHOCTbIO MeMBpaHbI, Ha
KOTOpon nmeeTtcs HebonbLon M3bbITOK oTpuLa-
TeNbHbIX 3aps40B, U BHELWHEN NOBEPXHOCTbIO
C M3BbITKOM MOMNOXUTENbHbBIX 3apsaoB, BO3HUKA-
€T pasHOoCTb noTeHumanos okorno —90 mB [34].
MembpaHa kapaMoMnoLmnToB, MMetoLLLIas Ha ee no-
BEPXHOCTAX pa3HOUMMEHHbIe 3apsaabl, OKasblBaeT-
ca nonapusoBaHHON. CHMXeHne cTeneHun ee no-
napusaumu B HanpasrneHnn, meHblem 4em 90 mB,
nony4mrno HassaHue genonspusauum membpaHsbl,
a yeenunyeHme 6onee 90 mB — runepnonsapusa-
uun. Mpouecc Bo3BpaTa MeMbpaHbl 3 COCTOSAHNUS
Aenonapusaumm B COCTOSIHUE UCXOOHOW HOpMarib-
HOW Monapusaumm HasbiBaeTcs penonspusaumnen.

Kak BugHO n3 1abnuupbl, paBHOBECHbLIN MNOTEH-
unan B KapavoMuoumTax ans Hatpusa coctaenseT
+70 MB, npu pasHocTu noteHynanos Ha MeMmbpa-
He B nokoe 90 MB (-90 mB Ha ee BHyTpeHHel no-
BEPXHOCTUN) CO3[aeTcH CyLeCTBEHHas cuna anekx-
Tpoxummyecoro rpagmeHta okono 160 mB (70...
—90 mB), koTopasa nobyxgaet HaTpui ouddyHAN-
poBaTb BHYTpPb KneTkn. OgHako BCreacTeue 3a-
KPbITOrO COCTOSIHUS HaTPUEBLIX KaHanoB B KNeT-
Ky nocTynaet nuLb HeborbLLoe KONMYCTBO MOHOB
HaTpus. [Npn aToM MembpaHa KapAVOMUOLIUTOB,
KaK u gpyrnx Bo3byguMMmbIX KNeToK, HaxoauTcs
B COCTOSIHUM NOCTOSIHHOW FOTOBHOCTU OTBETUTb Ha
BO3[eMNCTBUSA MITHOBEHHbIM U3MEHEHNEM Pa3HOCTU
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noTeHumManoB, ecnn 3T BO3OENCTBUS NpuBeayT
K OTKPbITUKO HaTPUEBLIX MOHHbIX KaHanoB. OTO
OyneT paccMOTpeHO Ha npumepe reHepauun ML
COKpaTUTENbHLIMU KapaMOMUoLMTaMu, Korga npu
NOCTYNMEHNUN K HUM B €CTECTBEHHbIX YCNOBUAX
no BonokHam lypkuHbe nencmekepHoro MO nnu
noa OeWCTBMEM 3MEKTPUYECKOro Mmnynbca oT
KapAWOCTUMYISATOpPa MIHOBEHHO OTKpbIBAOTCSH
noTeHuman3aBMCcCUMbIE HaTpMeBbIE KaHanbl. B pe-
3ynertate nog AeWCTBUMEM CUI 3MEeKTPOXMMUYec-
KOro rpagueHTa B KNeTky naBuMHOOOpasHo and-
PYHOMPYIOT MOHbI HATPUS, KOTOpble, BHOCS MO-
NOXUTENbHbIE 3apsaabl U HENTpanuays oTpuua-
TernbHble, MTHOBEHHO OEnonspu3ytoT MemopaHy.
TeopeTnyeckn NpensaTcTBue NoCTYNSIEHNIO B CO-
KpaTUTENbHbIN KapaUOMUOLUT MOHbI HAaTpUs Co-
34anyT ansa cebs npu 4OCTUXKEHUU paBHOBECHO-
ro HaTPMEBOro noTeHumana, paBHOro NpPUMepPHoO
70 MB, TO ecTb He TOMbKO MpWU HeuTpanuaauuu
BCero m3bbiTka oTpuuaTeNbHbIX 3apsa40B, HO
N Npu CMeHe 3Haka 3apsja BHYTPEHHeEN noBepx-
HOCTU MeMBpaHbl C OTpULLATENBHOIO Ha NOJIOXN-
TenbHbIM BenuunHon +70 mB [34].

[Ona nogaepXaHnsa NOCTOSHHOM FOTOBHOCTM
COKpaTUTESNbHbIX KapaMOMUOLIMTOB OTBeYaTb W3-
MEHEeHMeM noTeHuMana nokos u 3atemM cokpaltle-
HMeM Ha nocTynneHue kK Hum N[ Bogntens putma,
a KneTok BOAUTENSA puTMma cepgua — reHepupo-
BaTb [1[], HeoO6xoAUMO CUMHTE3MpoOBaTb, BCTpau-
BaTb B LMTOMNSIAa3MaTMYeCcKyro MeMOpaHy 1 NocTo-
AAHHO OOHOBMATbL MHOrOYUCIHEHHbIE KaHanoobpa-
sytome Genkun. Kpome Toro, B kKapgmomumoumTtax
Heo6X04MMO NOCTOSAHHO NOAAEPKMBATL aCUMMET-
pUYHOe pacnpeaeneHne MOHOB Mo 06e CTOPOHBbI
MeMbpaHbl C NMOMOLbIO Cneunann3mpoBaHHbIX

+ 2+
K* Na Ca
A : :
AY VAAY VAERAY
4 \/ \/
K Na" Ea
Na*/K* Na*/Ca™ Cas
AT®-aza 0BMEHHHK AT®-aza
(3:2) (3:1)

Puc. 6. Cxematuyeckoe nsobpaxeHnme paboTbl NOHHbIX
HacocoB 1 obmeHHuKa noHoB. Na*/K* ATd-asa 3a oguH
LMK BblkauMBaeT M3 KNeTkn 3 MoHa HaTpus U BOo3BpaLllaeT
B kneTtky 2 noHa kanusi; Na*/Ca?" obMeHHMK
Ha MoCTynreHne B KIEeTKYy 3 MOHOB HaTpusa yoansiet
1 voH Kanbuus; Ca?* ATd-a3a BblkauMBaeT U3 KNETKU
1 BO3BpallaeT U3 capkonnasmbl B LUCTEPHbI
capKonna3maTu4yeckoro peTukyrnymMa WMOHbl KanbLus

6enkoBbIX MOMEKYN, BbIMOMHAOWMUX PYHKLUN
nepekaynmsaHus moHos: Na*/K*, Ca?* HacocoB,
Na*/Ca?* obmeHHuka (puc. 6).

CuHTe3 n obHoBMNeHne kaHanoobpasyoLwmnx
6enkoB, 6enKoB-NePeHOCYMKOB MOHOB, Nepekayn-
BaHMe NOHHbIMW HAcCOCaMN MOHOB NPOTUB UX KOH-
LEeHTPaLMNOHHbIX rpagMeHTOB BO3MOXHbI TOSbKO
NPy CyLLLECTBEHHbIX 3aTpaTax aHeprum metabonms-
Ma KapAMOMWOLMTOB, KOTOpbIE COCTaBNAT A0
40 % OT BCeW aHepruu, 3aTpaymBaeMon Ha pabo-
Ty cepgua [21].

Tak, Ha oAMH UMK paboTbl HATPUN-KaNMeBOro
Hacoca — Bblka4yMBaHUE U3 KNeTkn 3 MOHOB HaT-
pusi 1 BO3BpaT B HEE 2 MOHOB Kanusd — 3aTpaudn-
BaeTCs SHeprusa rmaponmaa Makpo3prmyeckom casi-
31 ogHon monekynbl AT®. 3atpatel AT® Ha pabo-
TY 3TOr0 MOHHOIO HAcoca CyLLECTBEHHO YBENNYU-
BatoTCcA nocne reHepauuu M, koraa Heobxoanmo
yOoanuTb M3 KNeTKU HaTpuin, aenonsipnsoBaBLUMiA
MeMbpaHy, 1 BEpHYTb 0OpaTHO B KIETKY Kanum,
obecneunBaBLUNIA €€ penonsipu3anmnio — npolec-
Cbl, onucklBarLmecs ganee B ctatbe. OyeBna-
HO, YTO B YCNOBMAX MLIEMUM MUOKapAa, rTMNoKCUn
KNeTok, Koraa cnHte3 AT® CHUXEH MM CTaHOBUT-
Cs1 HEBO3MOXXHbIM, OyayT HapyLleHbl BO3MOXHOCTH
KapOMOMUOLMTOB FeHepupoBaTb ANIEKTPUYECKME
noTeHUmanbl U OCYLLECTBASATbL COKpaLleHmne.

MOHHble KaHanbl U 3neKTpuyeckue
noTeHuManbl NeMcMeKepHbIX KNeTokK
BOAMUTENs pUTMa cepaua

Kak yxe ynomuHanocb, B cepgue pasnuyaroT
ABa Tuna KapguoMuMoumuToB, Ha MembpaHax KoTo-
pbIX UMetoTCH BroaneKkTpuyeckme noTeHumarnsl, oT-
nuyatoLLmMecs X napameTpamMmu kak Bo BpeMsi ava-
CTOnbI, TaK U BO BpeMs CUCTONbI. Tak, Ha Membpa-
He COKpaTUTENbHOro KapAMoMMUoLMTa BO BpEMS Au-
acTonbl NogAepXuBaeTca ycTonumBas pasHOCTb
noTeHumManoB Benmn4ymHon okorno 90 mB, a Ha memO-
paHe NencMeKepHON KIeTKN aTa pasHOCTb COCTaB-
ndaet okono 70 MB 1 ee BennuMHa NOCTEMNEHHO
yMeHbLUIaeTcs BCNeAcTBue MeaneHHon anactonu-
Yyeckow genonapusauum (MOL) mem6pans! (puc. 7)

Ha puc. 7 BUAHO, 4TO TONbKO MeMOGpaHam
nencMeKkepHbIX KrneTok cuHoatpuansbHoro (CA)
N atpuoBeHTpukynspHoro (AB) ysnos, npucylie
CBOWCTBO Me[fleHHO AenonsapusoBaTthbCcs B Aua-
cTony cepgua. B 310 e Bpemsa Ha membpaHe co-
KpaTuTenbHbIX MMOLMTOB MUOKapAa npencep-
OWN, XenygoykoB U KNeTOK BOJTIOKOH [ypKuHbe
nogaep>XMBaeTcs He U3MEHSAOLLNINCS NO BENUYN-
He NoTeHumnan nokos.
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3anyckawnwnmmn nx cokpalle-

CvHoaTpUarnbHbiit MelicMeKepHbIi HUe. BBI/ILI,y NCKITIOMNTENBHOM

yaen AOTERLMAT BaxkHocT MO 415t BO3HWUKHO-

Iy S— | BEHVSA NOCNEeAyOLLIMX GUO3MEKT-

................ npeacepanit || pu4ecknx noteHunanos n 3a-
ATpuoBeHTpY- nMycka cokpallieHusa mMmuokappa

KYNAPHbIW y3en

Myyvok Mica

Heo6X0AMMO YTOYHUTb, YTO fne-
XUT B ocHoBe M v reHepavuun
nencmekepHoro Mo .

Mpn paccmMoTpeHun npupo-
Obl NOTEeHUMana nokos otmeva-
NOCb, YTO pPa3HOCTb NOTEHLNa-
noB Ha meMbpaHe NbbIX BO3-
OyaMMbIX, B TOM YnCne nencme-
KEepHbIX, KNeToK co3gaeTcs
acCMMMETPUYHBIM pacnpeaene-
HUEM WMOHOB M pPasnuMunsamMu
NPOHULAEMOCTWN MOHHBIX KaHa-
. nos mMembpaHbl ANS MOHOB.
B membpaHe neiicMeKkepHbIX
KNeTok obOHapyXeHbl U onuca-

Puc. 7. CTpyKkTypbl cepaua, reHepupytoLe notTeHumansl 4encTeus

n cpopmupytome KT [36, 37]

Hanuune MO gBngeTca KpUTUHEKUM YCNOBU-
eM Ond nocnefyoLwen reHepauumn nemcMekepHbl-
MU knetkamu NI, KOTOpbIA UMEET KNYeBOe 3Ha-
YeHne Ons UHULMNPOBAaHMS BO3OYXKOEHUS U reHe-
pauuu NI cokpaTUTENbHLIMU KapguoMuoLmMTamu,

QT Hbl CBOWCTBa okono 15 Tunos
WOHHbIX KaHanoB 1 TpaHCMop-
TEepoB MOHOB (puc. 8).

BuaHo, uto cpeamn kaHanos MembpaHbl 6onee no-
NOBWUHbLI NPEACTaBMNEHbI CEMENCTBOM KarnmeBbIX Ka-
HanoB. B ux cocTtaBe npeBanupylT KaHanbl
C KarnveBbIMM TOKamm1 MOHOB |, 13 KNEeTKM Hapyxy. OTu

KaHarlbl NoABNAKOTCA B 6yD,yLL|,MX neﬁcmeKeprlx

K-kaHanbl

Na-kaHanbl

Na*

Ca-KaHanbl

Ca2+ BIZF

il

K*Na* K*Na*

HeceneKkTUBHbIE MOHHbIE KaHarsbl

K*Na*

TpaHcnopTepbl

2K

3Na

Cl-kaHanbl

Puc. 8. VMloHHble kaHanbl 1 TpaHCNopTepbl MOHOB B LMTONNasMaTuyeckon membpaHe nencMekepHbIX kretok cepgua [38]
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KreTkax 1 obecnevmBaroT reHepaumio ANeKTpUYeCKnX
UMNynbCoB, Noxoxux Ha M, B CA-yane yxe Ha paH-
HKX 3Tanax pa3suTusa ambpuoHa [29].

Kanuesble MOHHbIE KaHanbl NpeacTaBrieHbl He
TONbLKO B NENCMEKEPHbIX, HO U B OPYrnx KneTkax
cepaua pasHoobpasHbiMy Tunamu. Nx akcnpec-
CUSA pasnuyHa B npeacepaunsax v xenygoudkax,
B OCHOBaHWM 1 BepXYLLKe Xery04KOB, B cybanu-
1 cyb6aHgoKapamarnbHbIX Crosx Muokapaa, B rnag-
KMX MuoumuTax KopoHapHbix cocynoB [39]. Mpea-
nonaraeTcs, YTO Takoe pa3Hoobpasve TUnos
N CBOWCTB KarnueBbIX KaHarnoB SBNSETCHA OCHOBOW
ANSA OCyLEeCTBNEHUS C X y4acTUEM TOHKOro And-
dhbepeHLMPOBaHOrO KOHTPONS 3fEeKTPUYECKUX MNO-
TEeHUManoB KNeTok cepaua: BeNu4nHbl NnoTeHumna-
na nokosi, NPOAOIMKUTENBHOCTU penonapusanmm
MeMbpaHbl 1 TeM cambiM gnutensHocTtu N[, npo-
AONMXUTENBHOCTN nepuoda pedpakTepHOCTHU
n apyrnx pas, urparoLLmx BaXKHyHo posb B peryns-
unn YCC, putma v gpyrux napaMeTpoB CcoKpalle-
HWUs cepgua [40].

B GonblUMHCTBE KNETOK cepAua aKcnpeccupy-
eTcs onpeferieHHoe coveTaHue KanueBbiX KaHa-
NoB: NOTeHuMan3aBUCUMbIX KPAaTKOBPEMEHHO
YHKLUMOHUPYIOLLIMX KaHanoB, Yepes KoTopble Npo-
TeKaloT BbIXOAsLME MOHHbIE TOKM (Ito); noTeHuunan-
3aBMCUMBbIX KAHAroB 3anasablBatoLLero Bbinpsme-
HWS, C TOKamu BHYTpb kneTku (IK1); nuraHasasucu-
MbIX KaHanoB: AT®-4yBCTBUTENbHbLIX C TOKaMK
noHos (IK, ATP); kaHanoB, akTMBMpyeMbIX aueTusi-
XornmHomMm ¢ Tokamu noHoB (IK, ACh) n kanbumem
¢ Tokamun noHoe (IK, Ca). MNoTeHuman-3asncnumble
KaHanbl 3anasgbiBatoLero BbINPsSMeHna npea-
CTaBreHbl CEMENCTBOM 3 TUMOB KaHaroB: ynsTpa-
obicTpbiMuy (IKur), BeicTpbiMu (IKr) 1 MmegneHHbIMN

(IKs), cTpykTypa, (PYHKUMM U perynsaums TOKOB Ye-
pe3 KoTopble AeTalnbHO OxapaKkTepu3oBaHbl
E. Grandi n coasr. [41].

B kauyecTBe npumepa CTPOEHUs KanueBbIX Ka-
HarnoB Ha puc. 8 NPUBOAMUTCA CTPYKTYpa Kanueso-
ro KaHana ¢ BbIXOASALWMMN NOHHBIMK Tokamu (Ito),
NUMEIOLLEro KPUTUYECKM BaXXHOE 3HaYeHme Ans paH-
Hen penonspusauun membpaHbl NeNCMeKepHON
KNeTKn, BONOKOH [ypKMHbe 1 Apyrux KneTok cep-
Aua BcrneacTBMe KpaTKOBPEMEHHOro Bbixoda U3
KNeTKM MOHOB Kanusi.

KaHan obpasyeT 6enok, ogHa u3 nenTuaHbIX
Lenoyek KoToporo, opMupytoLLas BopoTa KaHa-
na, YyBCTBUTENbHA K BENMYMHE Pa3HOCTU MOTEH-
unanos Ha MembpaHe. 3Ta Lenovka MoxeT 3a-
KpblBaTb BXOA B KaHar, unun, HaobopoT, OTKpbIBaTb
ero, Aenas KaHan akTMBHbIM, TO €CTb MpoHULae-
MbIM Ans noHos K* (puc. 9).

AKTMBaLMA KaHana, BbIXO4 MOHOB Kanus u Be-
NMYNHaA MOHHOro Toka Ito obycrnoBneHbl YyBCTBU-
TenbHOCTbLI0 KaHanoobpasytulero 6enka Kk nsme-
HEHWIO Pa3HOCTU NOTEHLManoB U CMeHe 3Haka
3apsga Ha membpaHe krnetok. KpaTkoBpemeH-
HOCTb BbIXOA4a W3 KMETKM MOHOB Kanus obycrnos-
neHa 6bICTPON MHaKTMBaUMEN KaHana.

KaHanoobpasytowun 6enok aToro kanveBoro
KaHana He 4yBCTBUTENEH K YPOBHIO Kanbuus
B KrneTke, HO MpU BbICOKOW KOHLEHTpauuu Kanb-
LMs BbIXOL, Kanust yBenuumMBaeTcs U MOXET cTaTb
npU4MHON POPMUPOBAHUSA MOHHOrO ToKa Iti, cno-
COOCTBYIOLLIEr0 PasBUTUIO apUTMUN.

B kanueBbix kaHanax Kv u Kir, kak n B HaTpue-
BbIX Nav u kanbuuneBbix Cav MOHHbIX KaHanax Krie-
TOK cepaua, aeHTuduumpoBaHbl pasHoobpasHble
nopoobpasyrowme o-cydbbeanHuubl, MMerLmne

0 B

Puc. 9. CxemaTtnyeckoe nsobpaxkeHne CTPyKTyp NOTEHLMAanN3aB1CMMOrO KarmneBoro kaHana: a — CTpyKkTypa
nopodopmupyoLLen a-cybbeamHuLbl n3 6 TpaHCMeMOpaHHbIX AOMEHOB C BHYTPUKNETOYHbIMU N- 1 C-koHUEeBbIMM
ocTatkaMu 1 MOMOXUTENBbHO 3apsKeHHbIM CerMeHToOM S4 ceHcopa pa3HOCTW MoTeHumanoB Ha membpaHe; 6 — cxema
TeTpamepHON opraHu3auny CEenekTVBHOIO KanveBOoro KaHarna u3 romMmosiormyHbIX o-CyobeauHul; B — cxema
NPOCTPaHCTBEHHOW CTPYKTYPbl KanveBoro kaHamna B LuMTonnasmartyeckon membpaHe kapavomuouuta [42]
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KrnoyeBoe 3HadYeHue AN CBOWCTB KaHana, a Tak-
Xe pag AonorHUTENbHbIX cydbeanHu, (B, d v v),
MOAYSIMPYHOLLMX CBOMCTBA MOHHbIX KaHanoB. JTK
KaHarnbl B NENCMEKEPHbIX U ApYrnX KneTkax cepa-
La, xapakrepusyowmecs pasnnuyHon KMHETUKOWN
akTMBaUMM 1 NPOHULLAEMOCTBIO 4151 MOHOB Kanus,
MOAYNUPYIOT ANHAMWUKY U BAUSAIOT HA ANUTENb-
HOCTb penonapusauun membpabl. Tak, Kv-kaHan
C MIOHHbIM TOKOM 3afiep>aHHoro BbinpsamneHus (1K)
MEeANEeHHee aKkTMBUPYETCS MO CPaBHEHMUIO C ApY-
M1 KanneBbiMy KaHanamu. OnucaHbl TpU KOM-
NOHeHTa MOHHbIX ToKoB: IK — IKs, IKr u IKur, pas-
NNYaKLLNXCH MO BPEMEHHOW KUHETUKE N YYBCTBU-
TENbHOCTU K OEeNCTBUIO hapMaKoornyeckmnx
cpeacts [14]. KaHan, obpa3oBaHHLIN C yYacTMemM
cybbeanHmubl KvLQT1, ¢ noHHbIM TokoM IKs (Mea-
neHHbi 1K) akTnBupyetca npumepHo 3a 800 mc
npv pasHOCTN NoTeHLManoB Ha MeMmbpaHe oKono
0 mB. KaHan, o6pa3oBaHHbIn OCHOBHOW cybbeaun-
Huuen HERG u pononnutensHon MiRP1, ¢ non-
HbIM TokoMm IKr (6bicTpbii IK) akTnBupyeTcsa npu-
MepHo 3a 200 mMc npu pasHOCTN NOTeHUnanos Ha
MembpaHe okono 0 MB. Ero npoHmuaemocTb ans
MOHOB Kanus n MoHHbIN Tok IKr GnoknpytoTtca noa
OENCTBUEM aHTUAPUTMUYECKMX npenapaToB
Il knacca. KanueBbli kaHan, o6pasoBaHHbIN
cybveauHuuen Kv1.5, ¢ noHHbIM TOKOM IKur
(cBepx6bicTpbIn IK) akTMBUpPYETCH 3a BpeEMS OKO-
no 10 Mmc npu pasHocTK noTeHunanos okosio 0 mB
N OYeHb OLICTPO MHAKTUBMPYETCS.
MepeuncneHHble Tpy Tuna kaHanos ¢ IK-noH-
HbIMW TOKaMM UMEIKT KNYeBOE 3Ha4YeHne Ans
OVNHAMUKM NPOLLECCOB penonspuaanmm memopaHsl
KapanomuoumnToB, obycrnoBnmMBas BOCCTaHOBIe-
Hue ee BO30yoMMOCTH B KoHLEe a3 2 u 3 N[, ero
NpoAomKNTENBHOCTU. ECnin B nencmMeKkepHbIX KneT-
Kax aTo MMeeT, Hapsay co ckopocTbio MOM, Bax-
HOoe 3HayeHue Ans ONUTENbHOCTU MoTeHuMana
OENCTBUS M 4YacTOThbl ero reHepauunm (4actoTbl
COKpaLleHunn ceppua), To B COKpaTUTENbHbIX MU-
oLMTax N3MeHeHNE COOTHOLLEHUS aKTUBHOCTU Ka-
NNEBBIX KaHaNoB C PasfM4YHON CKOPOCTbIO aKTu-
BaLMM M MHaAKTMBaAUMK npuobpeTaeT kniyeBoe
3HayeHue B NoACTpanMBaHNN NPOAOIKUTESNBHOCTH
noTeHumMana gencTensa 1 BO3MOXHOCTU €ro reHe-
pauun Npu M3MEHEeHUN 4acToTbl MOCTYMNEHUS
K HUM nencmekepHbix 1. BaxkHas porb Kanuesbix
KaHanoB ¢ IK-MOHHbIMK TOKaMK B penonsipu3aumnm
KapAMOMWOLUTOB NOATBEPXKOAETCA BbIBNEHHbI-
MU PUCKaMu pasBUTUSA psida BPOXAEHHbLIX WU Npu-
0BpeTEHHbIX POPM CUHAPOMA YOSIMHEHHOTO UHTEP-
Bana QT, obycnoBrneHHbIx AedeKkTaMmu CTPYKTYpbl

KaHanoobpasyrLnx 6enkoB 1 HapyweHuem yH-
KLUMIN 3TUX KaHanos.

HapyweHne dyHKUMKN KaHanoobpasywLwero
fenka Kir2.1 npMBoguT K yOSIMHEHUIO penonspu-
3aumm MemMbpaHbl kKapanoMmoumnTos (dasa 3) u Tem
caMbIM K yBenuyeHuto gnutenbHoctu mx M.
Bcnencteue aktnBaumm paboTbl HAaTpUn-KansbLmne-
Boro obmeHHuka (INa/Ca), HakonneHusa B KneTke
NOSIOXMTENbHbBIX 3apsiA0B HATPUSA Co3OalnTCs YyC-
noBus ansa genonspusaumm v nosbllleHns Bo3by-
OMMocTn MeMbpaHbl KapguOMUOLMTOB B KOHLE
dasbl 3 penonapusaunn, 4TO MOXeT NMPoOBOLUPO-
BaTb BO3HWKHOBEHWE Xenyao4YKoBOM Taxukapauu
n punbpunnsaumm [43]. MyTauun B reHe, Kogmpyto-
wem kaHan Kir2.1 ¢ noHHbIM TokoMm IK1, npuBogaT
K yAnuHeHuto uHtepsana QT 1 pa3BuTuio CUHAPO-
ma AHgepceHa — Tasuna (LQTS7) [44].

Cpean kanueBbiX KaHanoB, y4acTBYOLLNX
B MO4ynsLMKM Npouecca penonapusauun membpa-
Hbl NENCMEKEPHbIX KNETOK, UMEITCS Takue Nnrax-
O3aBUCKMbIE KaHanbl, Kak aueTuUXOoNnH3aBUCH-
Mble (1K, ALLX), OTKpbITME KOTOPBIX MPOUCXOANT MPK
CBSA3bIBAHMK C HEMPOMEANATOPOM napacumnaTu-
yeckon HepBHol cuctemsl (NMCHC), BbicBOOOXOa€E-
MbIM MpY ee akTMBauun. 3TN KaHanbl UMEIOT Bax-
Hoe 3HayeHune B cHmxkeHun NMCHC-1 yacToTbl co-
KpalleHun cepaua BCneacTBue YCKOPEHUs BbIXO-
Ja Kanus 1n3 nencMeKkepHOMn KreTkn u TeMm caMmbiM
yBenumyeHuns npogomkutensHocTn dpasel MOL.

B npouecce reHepauun [ nencmekepHbIMn
knetkamu yvactytoT AT®-4yBCTBUTENbHbIE Karnu-
eBble kaHanb! (IK, ATP) n kanueBble kaHanbl, ak-
TMBUpyemble kanbumem (IK, Ca).

BaxHyto ponb B passutum MO membpaHbl
nencMeKkepHbIX KINeToK U AarbHenLwen reHepaumm
Ha Hen 10 vrpatoT noTeHunans3aBUCUMbIE Karb-
umeBble kaHanbl (VGCCs). KntoyeBon cybveaun-
HULEeNn kaHanoobpasytowero 6enka KanbLmeBbiX
KaHanoB sBnseTcsa o,-cydbeanHuua cemeicTea
Cav1.x. B kapanomuoumTax cepaua BCTpeyatoT-
cs ee nsopopmbl Cav1.2 (a,C) n Cav1.3. NoHbl
Kanbuusi, nepemMeLlaroLmnecs Yepes akTuBHble (0T-
KpbITble KanbLMeBble) KaHanbl, co3gatoT Toku |Ca.
KaHanbl B 3aBMCUMOCTWN OT BEMUYMHBLI Pa3HOCTH
noTeHumManoBs Ha meMmbpaHe mMuoumTa, Npu KoTo-
PO OHWM aKTMBUPYHOTCS, NOAPA3NENSOTCH Ha Ka-
Hanbl T-Tuna u L-tuna.

Kananbl T-TMna akTuBmMpyroTCS Npu BennymHe
pasHOCTU noTeHumanoB okono —50 MB n B 6orb-
LLeM KonnyecTBe, YeM KaHanbl L-Tuna, nmetowine-
Csl B NENCMENKepPHbIX KreTkax U BOMIOKHaX MpoBo-
asawen cuctembl cepgua. B T-tune kanbumeBbIxX
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KaHanoB KapAMOMWOLMTOB npeacTaBneHa
a,-cybbeamHuua cemenctea Cavd.x, ee n3ogop-
mbl Cav3.1 (a,G) n Cav3.2 (a,H). B otnnune ot
kaHanoB L-Tuna, kaHanbl T-Tuna He 4yBCTBUTEb-
Hbl K BHYTPUKINETOYHOW KOHLEHTpauun cBoboaHo-
ro Ca?* n He GnokupytoTcs GriokaTopamm KanbLme-
BbIXx kaHanos [45]. CTpykTypa a-cyb6beauHuubl
Me[JSIEHHOro KanbLUMeBOro kaHana npeacraBneHa
Ha puc. 10, Ha KOTOPOM XOPOLLO BUAHO, YTO NOpyY
KanbumneBoro kaHana cdoopmupytot 4 a-cybveam-
HULbI.

VGCCs cyuwecTByeT Kak KOMMnekc nopoobpa-
3ytoWwmnx a-cybbeanHul: ogHon us 4 pB-cybbenu-
HWUL, OHON U3 4 a,5-CyGbeanHNL, 1 NoTeHLmarb-
HO ogHOoM n3 8 y-cybbeguHuy. B-cybbeanHuubl
N a,0-Cy6beanHMLIbI OKasbiBalOT BblpaXeHHoe
BMMSIHME Ha NOTEHLMaN03aBMCMMOCTb BOPOT Kaslb-
LMEBbIX KaHanoB, HO Mano M3BECTHO O POnu
y-cybbeanHuy. B 3aBMCMMOCTM OT TMna KNeTok
n cybknetoyHon nokanusauymm VGCCs moxeTt
OblTb CBsi3aH C psAgoM GenkoB, BKoYas Takue
6enku, Kak KanbMoayINH 1 KanbLMn-NnepeHoCcaLL i
6enok 1, KOTopbIN perynupyeT Ux akTuBHOCTb. Cy-
LLIeCTBEHHas posb B nogaepXaHum BHyTPUKIETOY-
Horo ypoBHsi Ca?* npuHagnexuT puaHoaUHOBLIM
peuentopam RyR2.

MoTeHunansaBucUMble KanbUMEBbLIE KaHanbl
SABMNAKTCA KNOYeBbIMY A58 paboTbl cepaua. Kno-
HMpoBaHbl 10 reHoB, KOOUPYIOLLMX KaHano- (Mopo)
obpasytowme cybbveanHnubl VGCCs y mnekonum-
Tarowmx [46]. MoTeHumMan3aBucMMble KanbLMeBbIe
KaHanbl MeaneHHoro Tuna obo3Ha4varTcsa Kak
L-type (Cav1.x). Ecnn B muouuTax »xenyao4vkos
aKcnpeccupoBaH Tonbko Cav1.2-nogtvun megnes-
HOro KanbUMeBOro kaHana, To B MMouuTax npeg-

BHekneTo4Hoe
MPOCTPAHCTRO ===t

Lintosonb

Cepammn n NencMeKepHbIX KneTkax — MNoaTUMbI
Cav1.2 n Cav1.3, kogupyemble reHamum CACNA1C
n CACNA1D cooTBeTCTBEHHO. 10 cpaBHEHMIO
C OpPYrMMU MeSIEHHbIMUN KarnbLMEBBIMU KaHarIaMu
Cav1.3 aktuBmpyeTcs bbicTpee npu runepnonsapu-
3auMm MembpaHsbl, YTo 00ycrnoBnMBaeT nUx BoBMe-
YeHne B NeiCMeKepHble MexaHU3Mbl reHepalum
anekTpunyeckmx noteHuymnanos. Cav1.3 okasbiBaeT
mMogynupytowlee BrmsaHue Ha YCC [47]. T-tun kanb-
LiMeBbIX KaHaNOoB LUMPOKO 3KCNPEeCCUpoBaH B cepa-
ue, otnuyaetca ot gpyrnx VGCCs-kaHanos note-
pen BcnoMoraTtenbHON cybbeanHuLbl n ero yvac-
TMEM B MOOYNMPOBaHUN BO3BYAUMOCTU Kapguo-
mMuoumToB [48, 49].

Kpome kanueBbIX U KanbLMEBbIX KaHANOB BaX-
Hoe 3HadeHue B reHepauuun M nencmekepHbIX
KNeToK MMeKT NoTeHunan3aBncuMble HaTpueBble
KaHanbl. IX akTMBHOE COCTOSIHWME, KOorga KaHanbl
OTKPbITbl M MPOHULAEMbI ANS UOHOB HATpPUSa MUnn
3aKpbITbl 45 MOHOB HaTpUSA (MHaAKTUBMPOBAHHOE
COCTOSHKNE), 0B6YCMNOBMEHO YYBCTBUTENBHOCTbLIO
o-cybbeanHnuybl kaHanoobpasytouwero 6enka
K pasHOCTU NoTeHumnanoB Ha membpaHe kapamo-
MuoumnTta. 3BEeCTHO NUWb O4HO CEMEWNCTBO
a-cyoveamHuy Na-kaHanos — Nav1, nogpasge-
nsaemoe Ha 9 nsocopM. B nencMmekepHbIX KneTkax
N Opyrux muoumTax cepgua yeroBeka akcnpec-
cupyeTca Tonbko a-cybbeanHunua Nav1.5, kogu-
pyemas reHom SCN5SA. MyTaums SToro reHa co-
NpoBOX4aeTCcsa pasBMTUEM pPALa BPOXKOEHHbIX Ha-
pYLUEHWI reHepaLnmn SNeKTPUYECKUX NoTEHLManos
B NENCMEKEPHbIX KIeTKax U CoOKpaTUTENbHbIX MUO-
uMTax cepgua, ConpoBoXaaemblX NOSBEHNEM Yr-
pOKatoLLMX XU3HN apUTMUIA U PUCKOM BHE3arMHON
cMepTun geten [26].

Mopa kanana

a-cybbeamHuua

Puc. 10. Cxema AByxXmMepHON CTPYKTYpbl o-CybbeanHuLbl nopoobpasytoLero 6enka KanbumeBoro kaHana [46]
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MexaHn3m mMegrneHHOW AuacToNIMYeCcKoMn
genonsipusaumm v reHepauum MNMQ
nemMcMeKepHoOn KrneTku BoguTtens

puTma cepaua

KritoueBasi ponb B CNOCOBHOCTU NENCMEKEPHbBIX
KNeToK BoguTens putma cepala camonpousBosib-
HO BO3OyXxaaTtbes, reHepuposaTtb I n obecne-
4YMBaTb aBTOMATUIO NPUHAANEXNT CBONCTBY MEMB-
paH aTKX KNeToK MeaieHHOo AenonsipmM3oBaThCs BO
Bpems gnactonbl. Kak BUaHo Ha puc. 11, Heckorb-
KO MOHHbIX TOKOB obecneunBatoT npoueccel MO
MeMOpaHbl, 4YacToO HasblBaeMON NeNCMeKepPHbIM
noTeHuymanom, n reHepauuto MO nencmekepHon
knetkm [50—52].

MexaHunam reHepaumm N nencmekepHom knet-
KO npeactaBnsieT cobon LMKIMYEeCKUn NpoLuecc,
B KOTOPOM KakbI/l HOBLIN LMKIT reHepaumm Haum-
HaeTcs C TOro MOMEHTa, Korga npu 3aBepLUeHum
npegbiayLero LuMkna BbIXxogsLime n3 KneTku NOoHbI
kanua (l.) He TOMbKO PenonApusyrT MembpaHy,
BOCCTaHaBNuBas B HEKOTOPLIN MOMEHT UCXOOHYHO
pasHOCTb NOTEHLMANOB, HO 1 TMNEPNONApU3YLoT ee
npumepHo o —65... =70 mMB. Nnepnonsapusaums
cO34aeT ycrnoBusa Ans nocneaoBaTeribHOro OTKPbI-
TMa 3 NOTEHUMan3aBUCUMbIX UOHHbBIX KaHaroB:
f-tuna (ot aHrn. funny — 3abaBHbIN, CTPaAHHLIN);
Ca?' T; Ca?" L-tunoB n npoTekaHue 4yepes3 HUux
BHYTPb KNETKW TOkW MOHOB: I I, 1. I, | KaTuoh-
Hble TOKM NOCTynawT B KneTky vepes f- nnu
HCN-kaHanbl (hyperpolarization activated cyclic
nucleotide-gated channels), aktnemnpyemblie npu
yBENMYEHUM NONOXUTENBHOrO 3apsa Ha BHYTPEH-
Hel NoBepXHOCTU MeMbpaHbl U 3aBUCUMbIE OT
YPOBHS B KNETKE LIUKMNYECKMX HYKNEeOTUO0B MOH-
Hble KaHanbl.

M4 cuHaTpuanbHoro yana
~MB

20 e —Ik r
e |
0 Inaca
20 lcat— \
‘ \ lcaL —r \
«40 | \ \
Y, \ /Toporosbii
0 - & " noTeHuuan
T Man
0| MoTeHUWan nokos 100 Mc_

/
M4 Mruokapaa npeacepovin

Puc. 11. MNMoTeHumnanbl gencreusa nencmekepHbix krnetok CA
y3na 1 COoKpaTUTENbHOro MUoLMTa MuUokapaa npeacepaui.
Cnpasa: MO n noxHble Tokum_(Ik, If, Ina/Ca, ICaT, ICaL)
Yyepes kaHanoobpasywLine 6enku, koTopble
HenocpeacTBEHHO BOBreyeHbl B reHepauuto M0
[50 ¢ uameHeHuamHA]

Bce noHHbIEe KaHambl U X TOKM MOHOB BHYTPb
knetkn obycnosnmeatoT npouecc MO membpa-
Hbl MENCMEKEPHON KNEeTKU, HO Befylllee 3Ha4YeHne
ansa ckopoctn MO nmeeT TOK MOHOB Yepes f-ka-
Hanbl, ccpopmupoaHHble HCN-cy6beanHuuamu.
[51, 52]. Kak BngHoO 13 puc. 12, kaHanbl f-tuna
cchopmMmupoBaHbl a-cybbegmHuuamm cemenctaa
HCN, B koTtopom BblaensatoT 4 naodopmbl HCN:
HCN1 — HCN4. B nencmekepHbix kneTtkax CA
y3na u BornokHax NypkuHbe Hanbonee BblpaxeHa
akcnpeccuss HCN4 n cnabee — HCN1 n HCN2.

OTK KaHanbl 9BNAOTCA Kak NoTeHuMan3aBucu-
MbIMW, TaK U NUraHg3aBMCUMbIMKU, HO HEe obnaga-
0T cenekTUBHOCTbIO. OHM NpoHMLaeMbl AN
WOHOB HaTpUs M Kanusi, KOTopble B YCNOBUSX -
nepnonspusaumm mMembpaHbl NOCTynarT BHYTPb
KNEeTKN U1, BHOCS MONOXUTENbHbIE 3apsdbl, OcTa-
HaBNMBAIOT rMNepnonsapmsaumo MembpaHbl 1 3a-
nyckatoT npouecc MO. Ckopocts MO, 3aBucut
OT YMcna BXOAALLMX B KNETKY NONOXUTENbHbIX 3a-
psgoB Yepes oTKpbITble f-kaHanbl, COCTOSAHME KO-
TOPbIX KOHTPONMPYETCHA BHYTPUKIETOYHbIM YPOB-
HeMm UAM® n npotenHkuHasbl A (MKA).

Bcnepn 3a oTkpbiTuem f-kaHanos v genonspu-
3aumen memopaHbl 4O 3Ha4YeHU noTeHumana, npu
KOTOpPbIX aKTUBUPYKOTCA NOTEHLUMan3aBucMmMble
KanbuMeBble KaHarbl, OTKPbIBAOTCH KarnbUueBble
KaHanbl T-Tna 1 no3gHee — KanbLMEBbIE KaHa-
nbl L-tvna [48]. B xoge MOL aktueupyetca Na/
Ca- obmMeHHVK 1 Bxoaswime Toku | ..., kKorda Ha
3 noHa HaTpusl, NOCTyNalwLWmxX B KNETKY, U3 Hee
yoansetca 1 MOH kanbuus.

HapyxHasi cTopoHa

Membparbl N S O\
OO T 7] [N 9995
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|

> ) N
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CTopoHa >
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Puc. 12. AsyxmepHas ctpyktypa HCN o-cy6beanHuubl
f-kaHana. Kananoobpasytowasa a-cybbeanHuua coctout
13 TpaHcMembpaHHon (S1—S6) n npoBoasLLEe NOHBI
(mexgy S5—S6) obnacten, a Takke MOOyNsSTOPHON
(C-linker n HykneoTua-ceaAsbiBatoLlero gomeHa (CNBD).
Ocrtatok ructugunHa (His) mexay cermeHtamun S4—S5
onpeaensieT YyBCTBUTENbHOCTb kaHana k pH. MNopa
KaHana dgopmupyeTcs cnmpanbHbiM yyacTtkom (Phelix)
n cenekTneHbIM uneTpom (FS). CermeHT S4 asnsertcs
CeHcopoMm noTeHunana Ha membpaHe [33, 53]
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B oTBeT Ha BXOA KanbLMsa 4Yepes KarnbuueBble
KaHanbl NPOMCX0AMT CNOHTAHHOE BbICBODOXAEHME
Kanbumsa u3 capkonnasmaTU4ecKkoro peTukynyma
(CIMP) yepes kanbLMn-4yBCTBUTENbHbIE KanbLy-
€Bble KaHanbl — pUaHOAMHOBLIE peLenTopbl
(RyR2).

Takum obpasom, BxogsLme B NENCMEKEPHYIO
KNeTKy NONOXUTENBHO 3apsXKEHHbIE MOHbI U3 BHE-
KNeTo4YyHON cpefbl (Kanuin, HAaTpPURn, KanbLui)
n kanbunin n3 CIrP obecneumsator MO0 v koraoa
€€ ypoBeHb JOCTUIaeT NOPOroBoro 3Ha4YeHns oKo-
no —40 mB, BXxof B KNETKY MOHOB KanbLnsa yepes
noTeHuMan3aBncMMble KanbLneBble KaHarnbl 1 Ha-
Tpus yepes noTeHuman3aBuCUMble HaTpPUEBLIE
kaHanbl Nav1.5 yckopsoT npouecchl genonsapu-
3aumu1 1 NocreayrLLen nepesapsakm MemopaHsbl.
B pesynbrate dpopmupyetca 0 cpasa MO (cm.
puc. 11). Nepesapagka membpaHbl conpoBOXAa-
€TCsl CMEHOM OTpuLaTENbHOro NOTEHLMana BHyT-
peHHe NOBEPXHOCTUN MeMBpaHbI Ha NOMOXUTENb-
HbIA U OOCTWKEHNeM BenuyuHbl M B nnkoBom
3HaveHun okono 20 mMB. 310 BegeT Kk MHaKTMBa-
LK1 KanbLMEBbLIX U HATPUEBLIX KaHaroB, npekpa-
LLIEHMIO MOCTYNNEHNSA OAHOMMEHHbIX MOHOB B KNeT-
Ky 1 aKTMBaLWUWN KanueBbiX KaHanoB. Bbixoasimn
yepes HUX U3 KNEeTKN KanumeBblll TOK HEe TONbKO
penonapudyet membpaHy, BOCCTaHaBnMBasi uc-
XOAHYK pPa3HOCTb MOTeHUManoB Ha MembpaHe
nemcMmekepHon kneTku (dasa 3), HO 1 runepnons-
pusyet ee o ypoBHs —65... —70 mB. Linknnyeckun
npouecc caMornpou3BOSIbHON FreHepauun HOBOro
MO, sapoamBLUMiC B SMOpPUOHANbHbLIX KneTkax
cepaua bnarogapst cMHTe3y 1 OGHOBMEHUIO B HUX
KaHanoobpasyoLiunx 6enkos., a Takke 6enkos, ne-
PEHOCALLNX NOHBbI, NOAOOHO LIMKNNUYECKON CMEHe
BPEMEHN CYTOK Ha Yacax, NoBTOPSETCS, NOKa XMB
YerloBEK.

F-kaHanbl n If-Tokn mrpaloT peluaroLLyo porb
B MEXaHum3max perynsumm 4actoTbl COKpaLLeHUN
cepiua aBTOHOMHOW HepBHOW cuctemon [54].
B ocHoBe 0HOr0 U3 KIoYEBLIX MEXaHU3MOB BIUSI-
HUs Ha YCC cumMnaTu4eckon HEepBHOW CUCTEMbI
NEeXUT BHYTPUKNETOYHas nepegadya CUMrHanoB Ka-
TEX0NaMMHOB, CTUMYIUPYIOLWLNX adpeHopeLenTo-
pbl. Tak, npy CTUMYynAUUN KaTexonammuHamm
B1-agpeHopeLenTopoB NeMCMEKEPHbIX KIeToK
B YCIOBUAX MOBbLILEHUSI TOHyCa CMMMNATUYECKON
HEepBHOW CUCTEMbI yBenuumnBaeTcs obpasoBaHue
uAM® BcrnegcTBue yckopeHusa rmgponusa ATO
afeHUNaTUMKIa3on 1 yBenninBaeTcs cogepaHmne
n aktmHocTb NMKA, 4TO conpoBoXxaaeTcsa yBenu-
yeHuem Bxogsawero If-toka, yckopeHnem MAL,

YMeHbLUEHNEM 3aTpaT BPEMEHU Ha LMK reHepa-
ummn MO n Tem cambiM Ha reHepauumo bornbLuero
yncna M4 3a MmunHyTy, 3agatowmx Gonblyto YCC
[55].

YpoBeHb ULAM®, cogepxaHne n akTUBHOCTb
MKA 3aBucaTt Takke oT ctumynsaumm M2-xonmHo-
peLenTopoB aueTUIXONTMHOM MPU MOBbILLEHUN TO-
Hyca NCHC. B aTtom cny4ae npouecc BHyTpuKIie-
TOYHOW Nepefayvn CUrHanoB OCyLLECTBASETCS Ye-
pes 6enok Gi, YTo conpoBoOXgaeTcs MHrIMbMpoBa-
HMEeM ageHunaTumnknasbl, CHUKEHUEM YPOBHS
UAM®, aktusHocTm MNMKA, BegyLLMX K yMEHbLLEHWIO
f(i)-TokoB B pesynbTaTe CHMKEHUS BXO4A B KNETKY
KaTMOHOB HaTpuUA 1 kanus, 3amegneHuno MO, yee-
NINYEHNIO BpEMEHN Ha reHepaumio ogHoro MO n tem
CaMbIM YMEHbLLUEHWNIO YacToTbl reHepauun N[ nen-
cMmekepHbiMy kneTtkamu n YCC COOTBETCTBEHHO.

B samegnenve M onpeneneHHbIn BKNag BHO-
cuT Takke npsimoe BnvsHne bAM® Ha If-Tok Bcnea-
CTBME €€ B3aNMOLENCTBUS C KaHaNoobpasyoLwmm
©enkom, yepes KOTopbI 9TOT TOK npoTekaeT [50].
HapyweHune dyHkuunm If-kaHanos MoxeT cTaTb Npu-
YMHOW pa3BUTUS CUMHOPOMA CriaboCT CMHYCHOro
yarna v 3amenneHus nposogumoctu [54, 56]. Mo-
KasaHo, 4YTO OOHOW U3 NPUYUH pas3BuUTMA Bpagu-
Kapaum mMoxeT 6biTb M36bITOUHAs akcnpeccus
B cepaue n mytauma HCN4-cybbeanHuubl
f-kaHanoB, NpN KOTOPbIX CHUXKAETCH U MOXET YCT-
paHuTbea LAM®-3aBucmas perynsaums I(f)-Tokos,
4YTO BeAET K YMEHbLUEHUIO YacToTbl reHepauum M4
CA y3na 1 3HauntenbHomy cHmxenunto YCC B no-
Koe 1 npu dusunyeckon Harpyske. NonyyeHHble
OaHHble CBMAETENbCTBYOT O TOM, 4TO LAM®-
onocpepnoBaHHas perynauus I(f)-toka asnsetcsa
OCHOBOW nogaepxaHus 6asanbHom 1 Makcumarb-
Hon YCC, HO OHa He urpaeT onpeaenstoLLern ponm
B agantauun YCC cepaua K on3n4eckom Harpys-
Ke [55].

BbisiBneHune kntodeson ponu f-kaHanos nenc-
MeKepPHbIX KNeToK B reHepauum umn N, B peryns-
LMK 4YacToTbl reHepaunn aBTOHOMHOW HEPBHOM
CUCTEMOW U HapyLueHnn pyHKLmMK f-kaHanoB B pas-
BUTUM Bpagukapaumn obycrnoBuno BoulIbop aTux Ka-
HanoB B Ka4eCTBE MMLUEHWN AN NOMCKa 1 paspa-
BOOTKM CpeaAcTB KOPPEKLMN YacTOTbl U puTMa CO-
KpaweHnsa cepgua. AKTyanbHOCTb Mowucka
cpencts, perynupytowmx YCC n putm cepaua,
Bbl3BaHa TeM, 4YTO, Hanpumep, Xenyao4koBble
apuTMnn, Xenyaoo4vkoBble Taxukapaun n onbpun-
NAUMN KakK yrpoXaroLime XnsHu CoCTOSHUSA ocTa-
OTCS KITMHUYECKMMN Npobnemamu, ux npeaynpex-
OeHne 1 neveHue TpebyoT pas3paboTKM HOBbIX
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cTtpateruin. Boibop f-kaHanos B kayecTBe MULLEHN
npueen K paspaboTke 1 KNUHUYECKOMY NpUMEHEe-
Huto nHrnduTopa HCN kaHanoobpasytoLlen cyobe-
OnHMUbI f-kaHanoB — mMBabpagyMHa, CHUXKAKLWEro
UCC npu Taxukapaum un XenyaoykoBon aputMum
N OKasblBalLEero nonoXuTenbHbIN addekT npu
cTtabunbHoOW cTeHokapauu [57]. Hapagy ¢ ganb-
HEeWNLMM COBEPLUEHCTBOBAHNEM N UMMIaHTaUMeN
Npv HapyLUEHNAX pUTMa COBPEMEHHLIX KapanoBep-
TepoB-4edUbpUNNATOPOB B 3KCNEpPUMEHTax Ha
XMBOTHbIX anpobupyoTca reHHO-UHXEHEepPHbIe
mMeTogbl Koppekumm YCC n putma cepgua nytem
«MMnnaHTauun» kaHanoobpaasytowero 6enka f-ka-
Hanos B MeMbpaHy KrneTok Muokapga [54].

Ha cuHTes u noctossHHoe o6HOBMNEHWe KaHaro-
obpasytowumx benkos, 6€nKOB-NePEeHOCYNKOB
WOHOB, paboTy MOHHbIX HAaTPWUI/KannmeBoro 1 Karb-
LiMeBbIX HACOCOB B NENCMEKEPHbIX KNeTKax u Apy-
rMX MUounTax cepaua saTpaymBaeTcs CyLecTBeH-
Hoe kKonunyecTBoO aHeprun AT®. 3To obycrnosnu-
BaeT BbICOKY 3aBUCUMOCTb CMOCOBHOCTU
KapANOMUOLUUTOB reHepupoBaTb dreKTpuyeckne
noTeHumnansl, CokpallaTbCs, CMHTe3MpoBaThL Gen-
KN 1 gpyrue CTPYKTYPHbIE€ KOMMOHEHTLI KNEeTOK OT
Hanuuns B HUX AT® un kpeaTtuHdocdarta. B cny-
Yyae HefocTaTKa SHEPrun Npu pasBUTUM ULLEMUN
N TMNOKCUM BO3pacTaeT pUCK BO3HMKHOBEHMS Ha-
pyweHuin paboTbl cepaua [2]. HapyweHuns putma
cepaua, BO3HUKHOBEHWE punbpunnaumin npeacep-
AW 1 XenyaoyKoB pa3BMBAKOTCA HE TOSbKO B YC-
NIOBMAX ULLEMUU, OHU HYACTO CBSI3aHbl C FreHeTMYec-
Knmun gedekrammn CTpyKTypbl KaHanoobpasyroLmnx
O€enKoB, MOHHbIX KaHaNoOB N MOHHbLIX TOKOB [2, 56,
58].

B HacTosiwee BpemMsa ybeauTensHO [oKasaHo,
4YTO MyTauUW B reHax, Kogupyrowmx cybbeanHm-
Libl MOHHbIX KaHaroB, fieXxaT B OCHOBE HapyLUEHWUN
paboTbl 3TUX KaHAmNoB, Ha3BaHHbIX KaHanonaTus-
MU, U PasBUTUSA HECKOSbKMX (DOPM HacrnencTBeH-
HbIX M NPMOBPETEHHHBIX CEpAEYHbIX apUTMUN [59—
60]. NeHeTMyeckn npegonpeneneHHblie aKcrnpec-
Cua U PyHKLMOHarNbHbLIE CBOMCTBA KaHanoB cep-
JE4YHbIX M1ouuToB ¢ Tokamu noHoB Nav, Cav, Kv
n Kir, MOryT nameHaTbCs npu psge npuobperten-
HbIX 3abonesaHuin Mnokapaa [61—65] n cnocob-
CTBOBaTb PasBUTUIO cepaedHON HedoCTaToO4HOC-
TW, BO3HUKHOBEHMIO MOTEHLUMANbHO OMacHbIX AN
XU3HWN CepAEYHbIX apUTMUIA.

B nocnegHue rogsl nokasaHo, YTO B CO30aHUM
pa3HOCTN MOTEHUManoB Ha BHYTPeHHe MeMbpa-
He MUTOXOHAPUKI, KoTopas Heobxoanma Afis CUH-
Tesa ATO, Hapsagy ¢ paboTon Hacoca NPOTOHOB

BOoAopoaa, bonbLuoe 3HaYeHne nmeeT nogaepxa-
HWe rpagMeHToB KOHUEHTpauuin Opyrux MOHOB,
TpaHCNOPTUPYEMbIX Yepe3 MOHHbIE KaHarbl MeMb-
paH MutoxoHgpun [66]. MiccnegosaHune n yrny6-
NeHmne 3HaHU 0 MONEKYNAPHBIX MEXaHU3Max PyHK-
LUMOHMPOBAHMA N 3KCNpeccun Ha meMbpaHax kap-
AVNOMUOLIMTOB Pa3fINYHbIX MOHHbIX KaHanoB, KOHT-
ponupylLWKNX 3reKTpuyeckne noteHumansl,
a TakXe O BIIMAHUWN Ha HUX FTEHETUYECKNX N anure-
HEeTMYeCKMX PakTopOB, BKIOYas cepaeyHble 1 He-
KapguansHble, UMeIOT onpefensiollee 3HavdeHve
ANA ynyylweHns AMarHoCTUKK, novcka n paspaboT-
K/ HOBbIX @HTUAPUTMUYECKMX N APYrUX Kapamo-
TPOMHbIX NeKapCTBEHHbIX CPeAcTB [26, 67].
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PELEH3UA Ha moHorpacdmio fokTopa GMONornyecknx Hayk,
npoceccopa UHcTutyTa cpusmonorum um. U. MN. NABJIOBA PAH O. C. COTHUKOBA
«OBbEAVNHEHHAS HENPOHHO-PETUKYNAPHAS TEOPUS».
CaHkr-lNeTepOypr: «Hayka», 2019. 239 c., un.

CaHkT-leTepbyprckoe n3gatenbcTBo «Hayka» Bbiny-
cTuno B cBeT kHuUry npodeccopa O. C. CoTHMKOBa
«ObbeauHEHHas HEMPOHHO-PETUKYNSIPHAsA TEOPUSI».

MoHorpadus npodgeccopa O. C. CoTHMKOBa npea-
cTaBnseT cobow pyHAaMeHTanbHOE, KOMMIEKCHOEe Ha-
y4YHOe uccregoBaHue, B KOTOPOM cobpaHbl, NpoaHanu-
31poBaHbl 1 0600LLEHbI faHHbIE NUTEpaTypbl, KacatoLme-
Csl Pa3BUTUS HEMPOHHOW U PETUKYIIAPHON TEOPUI CTpoe-
HWS HEPBHOMN CUCTEMBI.

B paboTe onucbiBatoTcs COBCTBEHHbIE OpUTMHANbHbIE
nccrnefoBaHus, NPoOBEAEHHbIE COBPEMEHHBIMU MeToaa-
MU Ha XMBOM MaTepuane. [peactaBneHHble UnncTpa-
LMKN BbICOKOrO KayecTBa MONHOCTbIO OTpaXatT 3a4ayun
nccnegosaHus. laHHasa paboTta He 0 cTaTuke rMCTONOru-
YecKMX NpenapaTtoB, a8 O KUHETUKE XUBbIX, CKOPOTEYHbIX,
CTPYKTYPHbIX NPOLIECCOB B HEPBHOW CUCTEME.

C noMOLLbIO KMHO- U BMAEO-UCCEA0BaHMI npodec-
copy O. C. CoTHMKOBY yganocb NpeactaBuTb OObIYHYHO
aHaTOMMIO HEPBHbIX MPOBOAHUKOB KaK MOABUXHYIO re-
nenogo6GHy akconnasmy, nepemMeLlarLlyocs B nNpo-
TWBOMOMOXHbIE CTOPOHbI OAHOBPEMEHHO U MPOAEMOH-
CTpUpoBaTb ABYSAEepPHbIE HENPOHbI Kak CUHLUTUANbHOE
CMUSIHWE KMETOK, a He UX MOBTOPHbIN MWUTO3, Npeanona-
raembli paHee. ABTOp MPeACTaBUI TaKKe MPUXKU3HEH-
Hble JoKasaTenbCTBa €CTeCTBEHHOrO W 3aKOHOMEPHOrO
dhopmMUpoBaHusa CTPYKTYp HEPBHON cucTeMbl B hopme
peTukynyma.

Henb3si He OTMeTUTb, C KaknM OFPOMHbIM YBaXXeHU-
€M U HecCKpbiBaeMblM 4YyBCTBOM bGnarogapHocTu
O. C. COTHMKOB OTHOCUTCSI K yY4€HbIM, KOTOpblE CTOSMM
Y UCTOKOB HEVPOHHOW 1 PETUKYNSAPHOW TEOPUIN CTPOEHMS
HepBHOW cucTteMbl. HenpoHuct PamoH-u-Kaxarnbs n petu-
kynsapuct K. Monbmpkn npoTMBONOCTaBNANY CBOU MbICNN
N pesynbTatbl uccnegoBanusa apyr apyry. OgHako 6na-
rogapst yHukanbHbIM 1 y6eauTensHbeIM npenapartam pyc-
ckoro Hempoructonora A. C. Jorens 66110 gokasaHo, 4To
uuTonnasMaTnyeckas CBs3b HEMPOHOB HE Cry4YalHOCTb,
a 3akoH. OnucbiBas HEMPEPbLIBHYHO LUTONNa3mMaTuyeckyo
ceTb Ha npenapatax A. C. orens, O. C. COTHUKOB Ha-
3blBaeT ee BOMLWEOHON, a PUCYHKM 3aBOpaKMBaOLLMMU
N TMNHOTU3NPYIOLWLMMMU.

OTKpbITME aBTOPOM MOHOrpadun Ha K1BbIX HEMPOHaX
M HEPBHbIX BOJIOKHAX LLENeBbIX KOHTAKTOB, X 006pa3o-
BaHWe, AeMOHCTpaLus pa3HOBUAHOCTEN CUHLUUTUANBHBIX
CBSA3eN B HEPBHOW CUCTEME 3aBepLUalOT BEKOBYHO AWC-
Kyccuto Pamor-u-Kaxans ¢ K. Fonbmpxku. 1o MHeHMIo npo-
deccopa O. C. CoTHuKOBa, ABE TEOpPMMN He crieayeT pas-
OendaTb, Tak Kak OHW OOMOMHAKT APYr Apyra, No3Tomy

OH 000CHOBaHHO PEKOMEHAYET NpU3HaTh 06 bEANHEHHYIO
HEeMPOHHO-PETUKYNAPHYIO KOHUENUMI0 opraHusauum
HEPBHOWN CUCTEMBbI.

MoHorpadums XopoLlo CTPYKTypupoBaHa, COCTOUT U3
BBEAEHUHA, TPUHaAUATK rMaB 1 3aknioyeHns. A3blK n3no-
KEHUS HaYYHbIN, XUBOW, KPACOYHbIN, BblpasnTenbHbIN.
YeTKko chopmynupoBaHbl 3a4ayun nccrnefoBaHus, pelue-
HMe KOTOpPbIX Aano BO3MOXHOCTb aBTOpY OTpedakTupo-
BaTb HEMPOHHYIO TEOPWIO, AOMOSMHUTL €€ COBPEMEHHbI-
MW Hay4YHbIMW OaHHbIMU, NOATBEPXAAKOLWMMU NPaBoOTy
cywlecTBoBaHUsA obeux Teopuii. B rmaBe «HelpoHuam
N peTuKynsapusM» aBTOp AaeT OnMCaHue OCHOBHbIX MO-
NOXEHUIN TeOpU HENPOHMU3MA U PETUKYNAPU3Ma, U3 KO-
TOpPbIX BUAHbI pa3nuuusa B UX CTpykType. B nocneayto-
LUMX rmaBax OH ybeauMTenbHO Mokasan pesynbraTtbl U3y-
YeHWS OCHOB PETUKYNSPHOM TEOPUM Ha XKMBbIX BOFTOKHAX
N HEMpPOHaXx: OTKPbITUE LLIENEBBLIX KOHTAKTOB, NPOLEecc 00-
pa3oBaHUA ABYAOEPHbIX U MHOrosi4epHbIX HENPOHOB,
CEHCOpPHbIX TepMUHanen, Kotopble MOryT bopMmMpoBaTtb
3aMKHYTble HENPOHHbIE KOMbLEBbIE LIeNn B HECKOSbKO
cnoes. ®dusnonory npegnonarakT HanuM4ne B HUX KOfb-
LeBon (LMPKYNAPHOM) umnynbcauun. AToT Henpodursmo-
NOrMYECKN NPOLIECC NEXMUT B OCHOBE KPaTKOBPEMEHHOMN
namsaTu.

Mpodeccop O. C. CoTHMKOB CMOI NPOAEMOHCTPUPO-
BaTb HOBbIV (PU3MONOrMYECKUIA MPOLLECC KOHTaKTa XUBbIX
HEenporeMm M CnusHuA HerlpoHoB. Mexay HenpoHamu
BO3HMKAIOT LUTONMasMaTu4yeckme MOCTUKU, COeOUHSIo-
LMe HemponnasMmy CocefHuX KrneTok. [BysaepHble Hen-
POHbI BCTpeYarTcs npu MHOrMx 3aboneBaHusx U nato-
NOrMYecknx npoueccax (napanuy, Wmns3ogpeHns, AeMeH-
uns u ap.). B HacToswee Bpemsa ABysOepHOCTb HEMpo-
Ha nNpUMEHSAeTCAa KAUHUUMCTaAMWU AN NeyvYeHus
MHOXECTBEHHOro CKneposa u apyrux 3abonesaHuin ny-
TeMm BBeAeHWS 340pPOBbIX AAep unn YHKUMOHAIbHbIX
FeHOB B MOBPEXAEHHbIE KNEeTKU.

MoHorpadumsa npodgeccopa O. C. CoTHMKOBa nmeeT
BonbLloe Hay4yHoe U npakTnyeckoe 3HadeHue. bnecta-
LU 1 aoKasaTenbHbIN UNMOCTPATUBHBIA MaTepuan Mo-
Horpaduu, OpuUrMHanbHOCTb U AOCTYMHOCTb U3MNOXEHWUS,
HECOMHEHHO, MPMBNEKYT BHMMaHMe CrneLmanmcToB: MOp-
donoros, GU3MONOroB, NPaKTUYECKNX Bpaven, B NepByLo
oyepedb — HEBPOSIOroB U Herpoxupypros. MoHorpadus
O. C. CoTHukoBa «O6beanHeHHas HEMPOHHO-PETUKYNSAP-
Has Teopusi» CTaHeT OJ1 HUX HAacCTOSIbHOW KHUTON.

Loue+Hm kagbedpbI HopMmaribHOU aHamomuu
Beropycckozo 2ocydapcmeeHHO20 MeOUUUHCKO20 yHUsepcUmema,
kaHOudam meduyuHcKux Hayk J1. A. [Jasbidosa
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Cny4yau 13 npakTuku

'P. A. AOWNKNAO, 2A. K. AOWNKNAO, *B. M. UbIPKYHOB

YCMNELWHOE NEYEHUE CTONNBHAKA Y NALIMEHTA CTAPYECKOIO BO3PACTA

"MiBbeBCKas LeHTpanbHasa paoHHas bonbHuua, MBbe, Benapyce,
2[pogHeHckas obnacTHasa MHDEKLMOHHAs KNHMYeckas 6onbHMLa,
SCpo4HEHCKNI rOCY[apCTBEHHbIA MEAULMHCKWIA yHUBepcuTeT, [pogHo, Benapych

lpedcmasneH pedkuli knuHuYeckul criydal ebI300p08/eHUSs 10C/1e pa3sumusi 2eHepasu3ogaHHolU ¢hopmbl cmosib-
Hsika y 84-nemmHell XeHWUHbI. TedeHue mpasmMamu4yeckoao (paHesoz20) cmosibHsKa xapakmepu3osanoch credywumu
ocobeHHocmsaMu: Kopomkull nepuod uHkybayuu (10—11 OHeli); sHUeghanumuyeckuli eapuaHm cmorsibHsKa ¢ rnopaxe-
HueM eepxHUX omaesioe CrNUHHO20 U Mpodosieo8amoeao Mo3za (ObixamesibHo20 ueHmpa, sioep bnyxdaruwezo Hepsa,
cepdeyHo-cocyducmozo UeHmpa); KiuHu4Yyeckass cmepmes Ha 22 0eHb 60/1e3HU; UCKyCcCmeeHHasi 8eHMUAUUST J1Ie2Kkux
8 meyeHue 26 OHell; aghghekmusHOCMb peaHUMaUUOHHbIX Mepornpusmul U KIUHUYECKoe 8bI300pPO8IIeHUE.

Knroyeebie crnoea: cmonbHsik, cmapyeckull 803pacm, K/UHUYECcKasi CMeEPMb, 8bI300pOBIIEHUE.

A rare clinical case of recovery after the development of a generalized form of tetanus in an 84-year-old woman is
presented. The course of traumatic (wound) tetanus was characterized by the following features: short incubation period
(10—11 days); encephalitic variant of tetanus with lesions of the upper parts of the spinal cord and medulla oblongata
(respiratory center, nuclei of the vagus nerve, cardiovascular center); clinical death on the 22nd day of illness; artificial lung
ventilation for 26 days; effectiveness of resuscitation and clinical recovery.

Key words: tetanus, senile age, clinical death, recovery.

HEALTHCARE. 2022; 5: 66—72.

THE CASE OF SUCCESSFUL TREATMENT OF TETANUS IN OLDER PATIENT

R. A. Doilido, A. K. Doilido, V. M. Tsyrkunov

CTon6HsK (OT rpey. tetanos — HanpsixeHue,
teinein — pactaruBaTb) — canpoHo3Hoe bGakTe-
puanbHoOe OCTpOoe WH(EKLMOHHOEe 3aboneBaHune
C KOHTaKTHbIM MexaHW3MOM nepefayv Bo3byau-
Tens (Clostridium tetani), xapaktepu3sytoLieecs no-
pakeHMeM HEepPBHOW CUMCTEMbI U NPOABASIOLLEECH
TOHWYECKMM Hanps)KeHneMm CKeneTHON MycKynary-
pbl U reHepanuM3oBaHHbIMK cygoporamu [1].

MpuynHOM pas3BUTUA CMMNTOMOB CTOJIOHSIKa
SBNSiIeTCA TOKCMH — npoaykt Clostridium tetani,
NMPOHUKAOLWNIA B TEPMUHANbHbIE OTAENbI HXKHUX
MOTOHEWPOHOB M MPOABUraloLLMINCS MO akCOHaM
B CMWHHOM MO3r WU/MUnu cTBOST Mo3ra. 34ecb TOK-
CVH TpaHCCUHaNTMYecKkn nepemeLlaeTcs B TOp-
MO3Hble HEPBHbIE OKOHYaHuS, rae GrnokupyeT Be-
3UKynsipHoe BbICBOGOXAEHME TOPMO3HbLIX HENpPO-
MeanaTopoB U NPUBOAUT K pacTOPMaKMBaHMUIO
HWKHUX MOTOHENPOHOB. BO3HMKAIOT MbleYHas
PUrMAHOCTb U Cna3mbl, YacTo MposBrstoWmMecs
B BMAe TpM3Ma YeniocTtu, gucdarmm, onncToToHy-
ca Unv pUurMgHoOCTU U CNa3MoB AbIXaTenbHbIX, Fop-
TaHHbIX Y GPIOLLHBIX MbILLUL, YTO MOXET Bbl3BaTb
ObIXaTenbHY HEQOCTAaTOYHOCTb U CMepPThb [2].

HecmoTpsi Ha adhdeKTUBHYO BakLMHONPOuiak-
TUKY CTONOBHSIKA, eXeroqHo B MUpe perncTpupyet-

cs1 okono 1 MnH criyyvaes, 6onee 200 000 naumeHr-
ToB ymupatoT [3]. JleTanbHOCTb Mpu CTONOHSAKE
OYeHb BbiCOKa (Bblle TONbKO Npu GeweHcTBe
1 nerovHon yyme). MNpu npyMeHeHUn CoBpEMEHHbIX
MeToL0B neveHns ymmpaet 17—25 % 3abonesLumnx
N CHU3WUTb 3TW NOKasaTenu B HACTOsILLEe BPEMS He
yAaeTca n3-3a pa3BUTHSA OCNOXHEHWI (MTHEBMOHWS,
cencuc 1 napanuy cepaua, Bbi3blBAEMbIN TOKCU-
Hom BakTepui). B permoHax, rage OTCyTCTBYHOT Npo-
dhmnakTuyeckne NPUBMBKN N KBanuuumMpoBaHHas
MELNOMOLLIb, CMEPTHOCTb cocTaBnsieT okoso 80 %,
Yy HOBOpPOXAeHHbIX focturaet 95 % [1].

B CLUA ¢ 2001 no 2010 r. 3apernctpupoBaHo
275 cnyvaes [4]. B Pecnybnuke Benapycb B npo-
Wnble rogbl PeErMcTpupoBanuncb eguHNYHbIE Cy-
yam (B 1993 . 6 cnyyaeB), a ¢ 2011 . cTon6HAK
cpeou nogen He permctpuposanca (tabn. 1).

Mpy HEBO3MOXHOCTM 0becneunTb adhdeKkTnB-
HyIO Tepanuito CcTonbHsKa, BKMOYas UCKYCCTBEH-
Hyto BeHTunaumto nerkmx (MBJ1), cmepTHOCTb Oc-
TaeTcs BbICOKOW. [laxe npu AOCTaTOYMHOM yxode
n obbeMe MHTEHCUBHON NOMOLM NaymeHTam
B T€YEHMEe HECKONbKUX Headernb rocnuranuaauum,
OHW YA3BMMbI 4151 BTOPUYHbIX Npobnem, BKnovas
BHYTPUBOSNbHUYHbIE MHdEeKUMN [6].
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Tabnuya 1

KonuyecTtBo crniyyaeB (abc.) ctonbHsika B Pecny6nuke Benapycb ¢ 1993 no 2019 r. [5]

o

1993 | 1995 | 1997 | 1999 | 2001 | 2003 | 2005

2007 | 2009 | 2011 | 2013 | 2015 | 2017 | 2019

6 2 4 3 2 2 1

0 1 0 0 0 0 0

HanbonbLunin npoueHT 3abonesLunx 1 ymepLumx
Habnwogancs B cenbckon mectHocTu [1]. Cpean
B3pocbix okono 60 % cnydaeB CTONOHSAKA NPUXo-
OMNOCb Ha NuL, NOXKoro Bo3pacta. [okasaHo, 4To
NOCTBaKUMHAmNbHbIN UMMYHUTET C BO3PACTOM CHU-
xaeTtcs. OnpegeneHne ypoBHSA aHTUTEN K cTono-
HSAYHOMY TOKCWHY B CbIBOPOTKE KpoBU 2 936 yeno-
BEK pPasnMyHbIX BO3PACTHbIX Pynn nokasasno, 4to
okono 50 % nogen ctape 80 NeT UMeKT TUTPbI
aHtuten <0,5 ME/mn n okono 30 % — <0,1 ME/mn,
YTO O3HAYaEeT OTCYTCTBUE Y HUX 3aLUUTbI OT CTONG-
HsKa. B cBSI3M C 9TUM NOXUNbIX NOLAEN PEKOMEH-
OYIOT BaKUMHUPOBATb OT CTONOHsKa [7].

B 2017 r. pesynstathl uccnegoBaHus nonyns-
LMOHHOIO MMMYHUTETA K CTONOHSKY Y 785 xute-
newn pasnu4yHbix permoHoB Pecnybnvku Benapycb
B Bo3pacTe 1—76 neT B YCNOBUSAX MHOrOMNeTHEro
(c 1999 r.) npyMeHeHusa criegytoLen cxeMbl UMMY-
Husauun: B 3, 4, 5 n 18 mecsaues — AKC Bakuu-
Ha, B 6 neT—AIC, B 11 net— A-M, B 16, 26 net
n kaxgble nocnegytowune 10 net — AAC-M unu
A0-M — nokasanu, 4To y Cepono3nTUBHbLIX MO
CTONGHSKY NuL, aHTUTEeNa NpUCyTCTBOBaNU B OC-
HOBHOM B 3aLUUTHBIX U BbICOKO 3aLLMUTHbIX TUTPAX:
y 100,0 % nwuy B Bo3pacte 1—14 net, 100,0 % —
15—19 ner, 99,3 % — 20—76 neT [7].

MpepctaBndem penkuni KNUHUYECKUIA cryyan
BbI34OPOBIEHMS OT reHepann3oBaHHOIoO CTONOHS-
Ka 84-neTHen XeHLUMHbl, NepeHecLUEeN KInHnYe-
CKYl0 CMepTb.

OnucaHue KnNuHuYeckoro cny4vas. Ha neve-
Hun B ¥Y3 «MBbeBckas LPBE» ¢ 30.08.2021 no
07.10.2021 Haxogmnacb naumeHTtka A. 1937 r. p.,
npoXxuBatoLLas B VIBbeBCKOM panoHe. 3a MeguumnH-
ckor nomoLubto obpatunace 30.08.2021 no mecty
XUTENbCTBA K Bpaydy obLlein npakTuku BpavyebHown
ambynartopuu ¢ xanobamu Ha 3aTpyaHEeHUe rnoTa-
HUS. B CBA3M C HEACHOCTBIO KMMHUYECKOW CUTya-
uuKn 6bina HanpaeneHa B PanoHHY MOSNMKIMHUKY
Ha KOHCYNnbTauuMio K Bpayy-OTOPMHOMAPUHIONOry.

30.08.2021 ocmoTpeHa Bpa4oM-0TOPUHOapUH-
roforom, KOTopbIi Ha OCHOBaHWM *anob nayuneHT-
KM Ha 3aTpygHEHUs rnoTaHusa 1 OTKpbIBaHUA PTa,
a Takke B CBA3U C HEBO3MOXHOCTbK OLIEHUTb
B MOSHOW Mepe MECTHbIN CTaTyC NIOpP-OpraHoB Ha-
npaBui ee Ha rocnuTanu3aumio B Xmpypruyeckoe

otaenenune LUPB ans noobcnenoBanusa n onpene-
NEHNsI TaKTUKN NeYeHUs.

30.08.2021 rocnuTanu3vpoBaHa B Xupyprude-
CKoe oTaeneHune ¢ guarHo3om: abcLecc ropTaHn?
ANUrnoTnUT?

Mpn npoBefeHUN KOHCUMYMa B OTAENEHUN
ObINN YTOUYHEHbI aHAMHECTUYECKME AaHHbIE: YXYA-
LLEHME COCTOSAHMS HAacTynuno 3a 3 cyT A0 NOCTyn-
nexus (npumepHo 27.08.2021), 3a MeanLUHCKON
nomoLLpbo He obpawanack 4o 30.08.21.

AHaMHe3 XM3HU He OTAroLwleH (peako 6onena
NPOCTYAHbIMMK 3a060nEBaHNSIMIN), NPUBEPXKEHHOCTM
K AMcrnaHcepHoMy HabrtogeHuto He 6bino. Annep-
rornornyeckmi aHamHe3s: 6onee 10 net Ha3ap ObiNa
anneprvyeckas peakuusi Ha aHanbrH (No Tuny
KpanuBHuUUbl). HacneacTBeHHbIN aHaMHe3 He OTs-
roLleH, onepauunmn He 6bino, TpaHcdyanonornyec-
KO aHaMHe3 OTCYTCTBYET.

Ha KOHTaKkT ¢ UH(EKLMOHHBbIMU BONbHbLIMU
B T€YEHMe NocrnegHero MecsiLia He ykasblBaeT, YKy-
ca kneten He 6bIno, 3a rpaHULy He Bbledxana.

O6bekTUBHO: Npu NocTynfeHnn obLee cocTo-
SIHNE CpefHeNn CTENEHN TAXKECTH, B CO3HAHMK, OpU-
eHTupoBaHa, ageksaTHa. COCTOSIHME NCUXUKA —
TpeBoOXxHoe. MpoayKTMBHOMY KOHTaKTy AOCTYMHA,
00LLEeHME HECKOMBKO 3aTPYAHEHO M3-32 HEBO3MOX-
HOCTM MONHOCTbLIO OTKPbLITL POT. MossiBUNNUCH Xa-
no6bl Ha obLuyto cnabocTb, 3aTpyAHUTENBHOE rTo-
TaHue, bonb B wWee. OyaroBasa 1 obLLeMo3roBas
HeBporiormyeckas cMMnToMaTuka OTCYTCTBYET.
TenocnoxeHwe npasunbHoe. COCTOSIHNE NOOKOX-
HO XXMPOBOro cnos ygoenetsoputenbHoe. Kox-
Hble MOKPOBbI, BUAUMbIE CIN3NCTbIE, NMUMAOY3-
nbl, KOCTHO-MbILLIEYHas U CycTaBHas cuctema 6e3
OTKJIOHEHUN OT HOPMbI, 3@ WCKIIOYEHUEM
GonesHeHHOCTM Npu Nanbnauum B obnactu Bu-
COYHbIX MbiwL. Poct — 158 cm, Bec — 50 «kr,
MMT — 20,03. Temnepatypa tena — 36,4 °C.
Mynbc — 82 ya/MWUH, pUTMUYHbLIN, geduumnTta
nynsca HeT. Al — 150/90 mm pT. cT. Npun nepkyc-
CcuUn 1 aycKynbTauum cepaue u nerkme 6e3 name-
HEeHW. A3blk Cyxon, obnoxeH B6ernbiM HaneTom.
Co CTOpOHBbI XMBOTA, OPraHoB NULLEBAPEHNS U MO-
YyeBblAENEHNSA OTKITOHEHWUI HE BbISIBMEHO.

St. localis: Ha npaBow roneHn — rHomHasa paHa
pa3mepoM okorio 5,0x3,0 cm, rmybuHa — go 1,0 cm.
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B nnaH obcnegoBaHus BKNOYEHbl OOLLEKITUHU-
yeckne nokasartenu, IKI, ®rAC, kKoHcynsTaumm
cneuvanuctoB (HesponaTtonor, JIOP, ctomatonor).

MpenBapuTenbHbI OMarHo3: oCTpblA 3NUrMo-
TUT? Tpodomyeckas A3Ba NPaBoOW rofneHu.

HasHauyeHo neyeHune: cton «b», obesbonusato-
Lne, cnasMonnTukn, MHysnoHHas Tepanusi, Mme-
CTHOEe nevyeHune (nepessska paHbl exegHeBHas
C XIOPrekCMamHoM).

30.08.2021 BbINOMHEHbI KOHCYNbTALMKN Y3KUMU
cneymanucTamu: ctomatonor (6e3 natonoruu);
HeBponor (pekomeHgoBaHbl Rg-OMK n yepena
B 2 NPOEKLMAX, NOBTOPHAsA KOHCyNbTaums).

31.08.2021: coctosiHue 6e3 ynydweHuns; dracC:
NPU3HaKM XPOHUYECKOrO aTpomnYEeCcKoro ractpu-
Ta, pedntokc-a3odarnta, XpOHNYECKOro naHkpea-
TUTAa.

MNMosTopHasa koHcynbTaums JIOP-Bpayom: nato-
fornsa UCKnoYveHa, HasHavyeHbl NOBTOPHbIE KOH-
cynbeTaummm TepanesTa U HeBpoOrora.

01.09.2021: cocTosiHMe 6€e3 U3MEHEHWI; OCMOT-
pbl cneumanuctos: JIOP — natonornn He BbIsB-
NeHo; HeBporor — arnobbl Ha crnabocTb, 6onb Npu
OTKpbIBaHUK pPTa, rMoTaHuK, 3padkm S=D, pedhnek-
Cbl COXpPaHEHbI, TPU3M KeBaTerbHbIX MbILIL, Na-
pe30B WU/UNu napanuyen HeT, NaTONOrM4yecKux
N MEeHWHreanbHbIX 3HAKOB HET; 3aKkNyeHune:
TPU3M?

01.09.2021: kOHCUNUYM Bpayen KoHcTaTupyet
obllee COCTOAHUE CpedHen CTENEHU TSXKECTH,
Xanobbl Ha cnabocTb, HEBO3MOXHOCTb OTKPbITb
pPOT M rnoTtaTb, cnasm MblWL YencTn, 6onb
B 06nacTu MblLL, pTa, FPYAHOro Y NOSCHNUYHOO OT-
Aena no3BoHOYHUKA, TemnepaTypa Tena 37,4 °C.

YTOYHEHHbIN aHamHe3 3aboneBaHus: xanoobbl
nossunuce 27.08.2021; 3a 2 Hep, [0 NOCTYNNEHUS
B cTaumoHap (15.08.2021) B 6bITy TpaBMypoBana
npaByto rofieHb, 3a MeANLUHCKOM NOMOLLbIO He
obpawanacbk, 06paboTka paHbl U NpodunakTuka
CTONBHSAKa He NPOBOAUIUCS.

OOBEKTUBHO: XeBaTelbHble Mbilllbl C 00enx
CTOPOH HanpspKeHbl, yMEPEHHO 60NE3HEHHbIE NPKU
nanbnaynmn, CaMoCTOSATENbHO OTKPbITb POT HE
MOXET; HWXKHSASA YentoCTb caBuraeTca ¢ 6onbLmMm
yCUInMeMm, rroTaHue 3aTpyaHeHo; nanbnauusa na-
paBepTebpanbHbIX TOYEK B rPYANHHO-MOSICHUYHOM
oTAene No3BOHOYHMKA yMepeHHO 60oMe3HeHHa.

St. localis: no Hapy>KHOW NOBEPXHOCTU NpaBon
rofieHn B cpefHen TpeTu rHoMHas paHa pasmepom
okono 5,0x3,0 cm, rmybuHa — okono 1,0 cm; Kop-
Ka yaaneHa, fHO NOKpbITO UbpMHOM; TyaneT paHbl
pacTBOpamMu aHTMCENTUKOB, MOBSA3Ka C MOLUHO-

NOM; Mo 3aiHeN NOBEPXHOCTU JTEBOW rONEHU B HUX-
Hen TpeTn ocagHeHne okono 1,0 cm B guameTtpe,
TyaneT ccaguHbl, NOBs3Ka C NOOMHOSIOM.

[narHos: Tpn3amM HeyTOYHEHHOro NpPoncxXoXxae-
HUS; HOBOOOpa3oBaHMe rofioBHOrO Mosra? meTa-
CcTasbl B FOfIOBHOM MO3r? OCTEOXOHOPO3 rpyauH-
HO-MOACHNYHOrO OTAEeNa NO3BOHOYHUKA, BblpaXeH-
HbIn 6ONeBON CUHOPOM; FHOMHAsA paHa npaBoMu
roneHun; ccaguHa neson ronexHun; NBC: atepo-
CKIepOTUYECKNA KapAUOCKIepo3, Xernyao4ykoBas
3KCTPACUCTONNS, aTepOCKNepo3 aopTbl, KOPOHap-
HbIX 1 Mo3roBbIx apTepuit, Hila. XCH ®K Il NYHA;
apTepuanbHas runepTeHsus | creneHu, puck 4; xpo-
HUYECKUA aTPOMUUYECKUI racTpuT; pedsitoKe-
a3oarur.

HasHauyeHo MCKT ronoBHoro moasra u Lwew; npo-
OOIDKEeHa Tepanns, MeCcTHOe JleYeHne, K NeYeHnio
nobasneH kapbamasenuH n METPOHMAA30ST; C yye-
TOM CYJOPOXHOW HACTPOEHHOCTU Ha3HayeH auna-
3enam (10 mr B/m); ocyliecTBrneHa 6akTepnocko-
nna Maska M3 paHbl C okpackon no pamy, npose-
AeHbl KOHCYNbTaunM MHPEKLUMOHUCTOM N aHecTe-
310SI0roM-peaHMMaTOoNOroMm.

02.09.2021: koHCUNMYM Bpayen ukcupyeT T8-
xernoe obLee COCTOsHUE, NauneHTka NpoayKTUB-
HOMY KOHTaKTy cnabodocTynHa, ornyLueHne, B npo-
CTpaHCTBe, BPEMEHU, MecTe, COBCTBEHHOM NUY-
HOCTW OpueHTUpoBaHa crabo, Ha BOMpOChI NbiTa-
eTcsa oTBedvaTb, 3ameaneHHo. [bixaHue
Be3UKynsapHoe, ocnabneHo B HMXHUX oTAenax
c 06eunx CTOpoH, Xpunbl OTCyTCTBYIOT. Y[l — 24—
26 B MWH, HA MOMEHT OCMOTpPa HaXOAUTCHA Ha Ku1c-
nopoaHoN noadepXke Yyepes KOHUEHTpaTop Kuc-
nopoga 5—=6 n/muH. SpO,—93 %. AyckynsTaTus-
HO TOHbI cepaua aputMmyHble, YCC — 94 B MUH,
A — 130/80 mm pT. cT. Temnepatypa Tena —
37,6 °C. Asbik cyxomn, obnoxeH 6enbiM HaneTom.
Opyrnx oTKNOHEHWI HET.

HeBponornyecknin craTtyc: no wkane kom nas-
ro (LLKI) 13 6annos, B CO3HaHUK, HA BOMPOCHI OT-
BeYaeT C TPYAOM, TaK Kak HE MOXET OTKPbITb pOT
n3-3a TpMamMa MblwL nuua. 3pavkn S=D, peakums
3payvkoB Ha CBET coxpaHeHa. ACUMMETPUN nuue-
BOM MycCKynaTypbl HeT. [moTaeT ¢ Tpygom. [vnep-
TOHYC MbILLUL, PYK U HOT. TOYKM BbIXOAa TPOMHUYHO-
ro HepBa nNpwv nanbnaumy 6onesHeHHble. CyXoXnnb-
Hble pedonekcbl S=D, natonorm4yeckme n MeHuHre-
arnbHble CUMNTOMbI HE BbISIBIEHbI. BonesHeHHOCTb
npy nanbnauun oCTUCTLIX OTPOCTKOB B MapaBep-
TebpanbHbIX TOYKaxX LUEeNHOro 1 rpygHoro otaena
no3BoHoYHMKa. Kndockonuotunyeckas gedopma-
LS MO3BOHOYHMKA. QHAOKPUHOMOMMYECKUI CTaTyC:
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LNTOBMAHASA Xenes3a nanbnatopHO MNoTHas, He
yBenuMyeHa, Heo4HoOpoaHas.

St. localis: paHa n ccaguHbl Ha roneHax obpa-
OaTbiBalOTCS pacTBOpaMy aHTUCENTUKOB.

PeweHne koHcunuyma 02.09.2021: B cBA3N
C NOAO03PEHNEM Ha CTONOHSK, HANMYMeEM NpusHa-
KOB HapyLUEHNS CO3HAHUSA U ObIXaHUS, OTCYTCTBU-
€M MPOTUBOCTONBHAYHOIO YerIoBEYECKOro MMMY-
HornobynuHa BBeAeHa NpOTUBOCTONOHSAYHASA Cbl-
BopoTka (1CC) B go3e 100 000 ME B/BeHHO,
OAHOKPAaTHO; NPOAOSIKEHO BBEAEHNE METPOHUAO0-
3ona, uedTtpurakcoHa no 2,0 B/BeHHO 2 pasa
B AeHb; Npu cygoporax — guasenam; anga obes-
bonueaHna — KeToponak.

Mpn cTabunmsaumm COCTOSHUS U BO3MOXHOC-
TV TpaHcnoptupokn — MCKT ronoBHoro mosra
N nMueBoro Yepena. B3aT Masok-oTnevaTok u3 gHa
paHbl 4ng okpacku no Npammy n 6akTepmockonuu;
nposeaeHne VNOA HEBO3MOXKHO M3-3a OTCYTCTBMS
peakTMBOB; Ha3HayYeHo Y3W LNTOBUOHOW Xene-
3bl U NapaLMTOBUAHBIX Xene3 AN UCKITYeHUs
rmnepTpodmm napawmnToBUAHbIX Kenes.

lMaureHTka nepeBedeHa B oTAeNeHne aHecTe-
3uonorun n peanmmauuun (OAunP) LIPB anga gans-
HEeWnLero nevyeHms n HabnwaeHus.

B aTtoT xe geHb (02.09.2021) B cBA3W C yxya-
LLIEHMEM COCTOSIHUA NALMEHTKN MO YPOBHIO CO3Ha-
HWSA U AblXxaTenbHON HEA4OCTAaTOYHOCTHM (Headhdek-
TUBHOCTb CaMOCTOSTENbHOrO AblXaHus) Ha
noBTopHOM KoHcunuyme B OAnP ¢ yyactnem pan-
OHHbIX W [MaBHbIX BHELUTATHbIX 0BnacTHbIX che-
LManucToB (aHecTesnornora-peaHumaronora, uH-
deKkumoHncTa, Xxmpypra — no TeneoHy) NPUHATO
pelleHue o nepesofe nauneHTkn Ha VBJ1, corna-
COBaHO farbHenllee ee BegeHne. HanaxxeHo 30H-
[0BOE KOPMSIeHME U MapeHTeparnbHOe nuTaHue
«KabuneeH».

C 02.09.2021 no 07.10.2021 (35 cyT) nauneHT-
Ka B TSDKENOM COCTOsiHMM Haxogunack B OAMP, 13
Hux ¢ 02.09.2021 no 28.09.2021 (26 cyT) — Ha
nBIn.

13.09.2021 B cBSI31 C HANMYMEM COMHUTEITLHON
PUrMOHOCTM MbILLL, 3aTbiflka NPOBEAEHO Nccneno-
BaHWe CMMHHOMOS3rOBOW XUOKOCTU: LmMTOo3 — 80-108
(100 % numdounTbl); NOATBEPXKOEH AMarHo3 ce-
PO3HOr0 MEHUHIUTA.

13.09.2021 BbINnoniHeHa onepaunst HanoXeHus
HWKHEN TpaxeoCTOMUMN.

20.09.2021 B 8:05 cocTosiHME NAUVEHTKM pes-
KO yXyALUMIOCh, MpOM30LLIia OCTaHOBKa cepaeu-
HOM W OblXaTenbHOW OEeATENbHOCTU, HA Kapauo-
MOHUTOPE — W30SIMHUSA, CO3HaHNE OTCYTCTBYET,

LWKIM — 3 6anna, nynbcauun Ha MaructpanbHbIX
cocygax HeT, CaMOCTOSATENbHbIX NOMNbITOK BOOXOB
HeT. 3paykun LWMpoKne, pediekCbl OTCYTCTBYHOT.
KoHcTaTmpoBaHa KnMHU4eckas cMepTb NaumeHT-
KW, CPOYHO Ha4yaTbl peaHUMaLMOHHbIE Meponpus-
TWS cornacHo obwenpuHATeiM npoTokonam: VIBJ1
annapatom BUAH — 1—2, HenpamMon mMaccax
cepaua, MeavkaMeHTo3Has Tepanus. PeaHnvauns
npoBefeHa yCnewHo: cepaeyHbli puTM BOCCTa-
HoBneH B 8:10; npogomkeHa MHTEHCUBHAsA Tepa-
nusa B ycnosuax OAunP.

C 20.09.2021 no 28.09.2021 npoJormkeHo ne-
yeHne B OAUP, cocTosiHME Tskenoe, cTadbunbHoe,
C HEe3Ha4YUTEeNbHOM NOSTIOXUTESTbHOWN OUHAMUKOWN.

28.09.2021: cocTosAHME MauUeHTKU Taxenoe,
remogmHamuyeckm ctabunbHoe; no Meno
3+3+4+1=11 6annos, CNOHTAHHO OTKPbLIBAET rna-
3a, Ha 6oneBow pasgpaxutens pearvpyet (Mop-
LLNTCSA), MblLLEYHAsA TMNOTOHNA; HEBPOMOrMYECKNI
cratyc: 3padkm D=S, penekcbl coxpaHeHbl, pu-
rMMOHOCTb MbILLUL, 3aThblfIka COMHUTENbHAs, NaTono-
rMMYeCcKMX 3HAKOB HET; Koxa brneaHasi, cyxas, Ten-
nasi, UMerTCsa NPOMEXHU U Mauepaums KoOXu
B obnacTtun kpectua M NATOK; OTEYHOCTb BEPXHUX
N HWKHUX KOHEYHOCTEN; AblXaHWe CaMoCTOATE N b-
Hoe, Yepes TpaxeocTtomumyeckyro Tpybky (TCT),
apdpekTmBHoe, Y — 24—25 B MUH, Npy AbIXaHUK
atmocdepHbiM Bo3ayxoM SpO, — 92—94 % ne-
puogmyeckas MHCYpnaunsa yBrnaxHEHHbIM KUC-
nopogom B TCT ¢ noTokoM 4 n/MuH; ayckyrnbTa-
TVMBHO AblXxaHWe BEe3UKynsipHOEe, MPOBOAUTCA CUM-
METPUYHO C 06enx CTOPOH OOMHAKOBO, ocnabne-
HO B HWXXHUX OoTAenax, BiaxHble Xpunbl B HUKHUX
oTaenax; npu caHauum vepe3 TCT Bblgenunoch
HeboNbLLIOE KONMNYECTBO CIIN3UCTON MOKPOTHI
C remopparmyeckMMm KOMMOHEHTOM; TOHbI cepAaua
apuTMu4Hble, npurnyweHsl, YCC — 72 ya/mMuH,
Al — 140/80 mm pT. CcT.

St. localis: noBa3kn B obriactu roneHemn cyxue,
niexaT XOopoLlo, OTMEeYaeTCsd OTEYHOCTb NpaBoW
rofeHn HXe U Bbllle NOBA3KKW, HE HapacTaeT.

C 28.09.2021 no 07.10.2021 oTMeyYeHa nocrte-
neHHasi NonoXutenoHas AnMHamMuka, nepeesefeHa
Ha crnoHTaHHoe AbixaHuwe, TCT yganeHa, nposo-
Ournacbh Koppekunsa aHemMum, KrnmHuko-nabopartop-
HbI KOHTPOSIb, KOHCYNbTaUUKn y3kuMuK cneumanm-
cTamum.

07.10.2021 nepeBeaeHa us OAnP B xmpypruve-
ckoe oTtaeneHue ¢ guarHo3om: « CTonbHsK, reHe-
panusoBaHHas hopmMa B CTaguun BbI3AOPOBIEHNS.
CeposHbIi MEHUHTUT. [HOMHasA paHa npaBou rone-
HW B cTaguun sanutenmsauun. CcagmHa nesou rone-
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HU. UBC: aTtepocknepoTU4ecknii kapauocknepos,
3KCTpACUCTONUA XenyaovkoBasd, aTtepocKknepos
a0pThl, KOPOHAPHbLIX 1 MO3roBbIX apTepui, Hlla, xpo-
HM4yeckasa cepgevHas HegocTtaTtodHocTh OK I
NYHA. Al 1, puck 4». KnuHnyeckasa cmepTb
o1 20.09.2021. OAnutensHasa MBI (c 02.09.2021 po
28.09.2021). CocTosiHMe nocne TpaxeocToOMUM
(o1 13.09.2021, TCT ynaneHa 01.10.2021). BeHTu-
NATOPHO-TMNOCTaTMYeckass MHEBMOHUS B CTaaun
paspeLueHns. OuddysHbin MTHEBMOCKEPO3. XPOHU-
Yyeckuin atpodmnyeckmii ractput. Pedntokc-a3oda-
rT. AHEMUS cpeaHen CTeneHn TSXKECTU, CMELLaH-
HoW aTnonorun. OCTeoxoHapPO3 rpyANHHO-NOACHNY-
HOro oTAena No3BOHOYHMKA. AncumpKynaTopHas
3Huedanonatua Il cteneHn, coyeTaHHOro reHesa.
MapanuTtnyeckas KuwevHas HenpPoOXoguMOCTb.

07.10.2021 BbiNnncaHa OOMOW MO HACTOSIHUIO
POOCTBEHHMKOB, AaHbl pekoMeHZauumn no obuue-
MY yXoay u ambynatopHomy HabnogeHuio Bpayei-
cneumnanuncTos.

YTOYHEHHblE CBeAeHUSA O NauMeHTKe Ha Mo-
MEHT nofaym ctatbk (KoHel, Hos6psa 2021): co-
CTOSIHME yOOBNETBOPUTENBHOE, COXPaHAKTCS
NPU3HaKN KOMMEHCUPOBAHHbLIX COMYTCTBYHOLLNX
cTonbHsKy 3abonesaHuii, aHann3 Mo4Yn B HOpMe.

B tabn. 2—5 npuBeaeHbl pesynbtaTthl 0bLue-
KNUHUYeCcKnx nabopaTopHbIX UCCrneaoBaHuin nauu-
€HTKM (BbIBOPOYHO MO Aartam).

Kak cnepnyet 3 1abn. 2, B AgnHamuke 60nesHun
N3MEHEHMUsS B remorpaMmme XapaktepusoBanucb

HapacTaHuem aHemun (Hb go 69 r/n), He3Haum-
TenbHbIM nekoumTosoMm (4o 9,1-10°) c HenTpodwun-
nesom (8o 93 %) n nanoykosgepHoiM (8o 7 %)
CABUIOM C MOCTOSIHHO Bbicokon COJ (oo 66 Mm/4)
BMMOTb 4O BbIMUCKM M3 CTauMoHapa.

Kak BuaHO n3 1abn. 3, bnoxmmmnyeckme noka-
3aTenu CBMAETENbCTBOBANIN O NPOTEUHEMUN, TU-
neprrvkeMmnn, asoTeMmmn, HeaHaunTENbHOM CUHA-
pome uuTonuaa, nosbiweHnn CPB npu Hopmarib-
HbIX NoKasaTensix NPoKanbLUUTOHUHA.

CyLLEeCTBEHHbIX M3MEHEHWUI B Koarynorpamme
y NauneHTKN He Bbino, 3a UCKINIYEHNEM yBENnYe-
Huna AYTB k 06.09.2021. po 47,2 c.

N3meHeHna B Moye, npepcTaBneHHble
B Tabn. 5, ykasbiBanu Ha nepuoguyeckoe nosiene-
HWe 3PUTPOLMTOB M NENKOUUTOB (MOYEBON KaTe-
TEep) U CoXpaHeHne NPU3HaKoB BOCManeHust npu
BbIMMUCKEe, CBUOETENbCTBYIOLWMX O BEPOATHOCTHU
pas3BUTUS KaTeTep-acCoLMMPOBAHHON MHAEKUNN
(pekomeHgaumn no neyeHunto aaHbl). OTMEYeHo
OLHOKpaTHoe BbisiBieHne B Moye 6aktepuin (03.09)
n rpnéos (29.09).

Pesynbratbl oCcMOTpa cneunanuctoB 1 cneum-
anbHbIX METOAOB MCCNeoBaHUS.

31.08.2021: ocMOTp rMHekonorom — 6e3 nato-
noruu.

lpynna kposu, pesyc-daktop ot 07.09.2021:
B(lll), Rh- (oTp).

Moces paHeBoro otaensgemoro 02.09.2021: obHa-
pyxeH pocT Staphylococcus spp. B 10° KOE; aHTu-

Tabnuuya 2
MOHUTOPUHI pe3ynbTaTOB reMorpaMmMbl NaLMeHTKu f.
Hata 3p. Hb Tp. J. 3. M. C. Jl. M. CO3
30.08 3,86 112 370 5,5 5 88 6 1 52
02.09 3,69 107 280 6,8 4 63 26 7 45
08.09 2,45 72 158 8,4 4 6 67 15 8 59
13.09 2,83 86 241 8,7 6 7 68 13 6 48
15.09 2,62 77 247 6,8 9 5 64 15 7 56
16.09 2,84 84 226 8,3 9 5 56 21 9 52
22.09 2,65 81 332 9,0 11 6 66 12 5 18
29.09 2,29 69 215 9,1 6 7 73 8 6 66
07.10 3,17 96 201 5,4 4 3 55 29 9 22
Tabnuuya 3
MOHUTOPUHI GUOXMMMYECKUX NCCneaoBaHUN NaumueHTKn A.
Oata | OB. rn. Mou. Kp. Bun. | ACT All Na* K cr Ca”™ | CPb | NKT
31.08 77,0 7,8 17,0 85 9,6 34 20 143 4,5 104 1,1 — —
02.09 74,0 10,0 15,7 111 13,4 80 39 153 4.5 111 1,1 35,4 —
06.09 50,0 — 9,7 94 6,4 79 44 147 4.7 108 1,0 — —
10.09 — — 16,0 219 9,0 96 60,6 146 4.8 110 — — <0,3
15.09 | 42,0 — 13.6 187 8.7 31 26 142 4.1 108 1,1 — —
22.09 | 52,6 8,57 15,1 253 7,6 25 21,0 140 4,3 106 1,0 — —
05.10 — 5,46 10,9 136 8,9 30 66,9 147 3,3 108 — — —
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Tabnuuya 4
MOHUTOPUHI pe3ynbTaToOB KoarynorpamMmmMmbl nauneHTku .

[ata AYTB MnB Mo Keuky MHO ) Mug. AMTB
31.08 35,1 12,1 102,5 0,98 3,43 1,17

2.09 26,3 13,3 87,9 1,09 3,15 0,88

6.09 47,2 13,7 86,3 1,12 3,80 1,57

09.09 30,3 13,3 89,9 1,09 4,32 1,01

15.09 30,6 12,8 94,8 1,04 3,98 1,02

22.09 28,1 11,3 112,7 0,91 3,75 0,94

29.09 21,7 13,3 89,9 1,09 4,31 0,72

03.10 25,4 13,3 93,4 1,08 3,98 0,93

Tabnuuya 5
MOHUTOPUHI pe3ynbTaTOB aHan1M3a MoOYu NauueHTKu .
Harta Ll M. P. M. B. rn. an. Op. Jl.
31.08 chx c/m K 1024 0,03 oTp 3-6 2-3 6—8
03.09 chk c/m K 1019 0,09 oTp 4-6 8—10 20—25
06.09 c/x MYT. K 1027 0,12 oTp 2-3 25—30 15—20
15.09 c/x np. K 1017 — — 2-3 3—5 2—4
22.09 c/x np. K 1017 cn oTp 2-3 12—15 8—10
29.09 chx c/m K 1012 0,06 oTp 2-3 8—10 12—15
06.10 H/K M. K 1018 0,06 oTp 1-2 15—20 50—60
6VIOTVIKOI'paMMaZ YyBCTBUTEITIbHOCTb K aMNUUNIIINHY I'IOJ'IO)KVITeJ'IbHaFI).

18 (4=17), pE3NCTEHTHOCTL K FrEHTaMULIMHY, OOKCU-
LMKITMHY, MeporneHeMmy, odrokcaLumHy, uedennumy
N LedTPUAKCOHY.

['McTonornsa gHa paHbl: THOMHO-HEKPOTUYECKME
Macchl.

MUP Ha COVID-19 ot 30.08.2021: oTpuua-
TenbHas.

MPT1 31.08.2021: oTpuuatenbsHbIN.

AHanua nuksopa ot 13.09.2021: npo3payHbin,
BblTEKaeT NoA HopMarnbHbIM JaBNEHNEM, LMTO3 —
80-10%(100 % numdpounTsl), 6enok — 0,42 r/n, rnto-
ko3a — 2,54 mmonb/n. O101.10.2021: npo3payHbii,
BblTEKaeT NoA HopMarbHbIM JaBNEHNeM, LMTO3 —
12:108(100 % numdouuTsl), 6enok — 0,36 r/n, rno-
Ko3a — 2,8 Mmonb/1.

KpoBb Ha mapkepbl HBV, HCV, BUY o1 07.09.21:
oTpuuaTernbHbIe.

Rg OlK ot 02.09.2021: 6e3 naTonornu.

Rg OBI1 ot 03.09.2021: netnu KuwevHukKa
NMHEBMOTM3NPOBaHbI, ONpeaensatTCa ropu3oH-
TanbHble YPOBHW XWUAKOCTU; 3aKmnoyeHne — npu-
3HaKW KMLIEYHOW HENPOXOAMMOCTMU.

Rg OBI1 o1 08.09.2021: Bblpa)keHHas MHEBMO-
TM3auns KULLEYHMKA.

Rg Ok ot 10.09.2021, 3akntoveHune: R-npusHa-
KN NEeBOCTOPOHHEN MONMCErMeHTapHOW MHEBMO-
HUK, HeGONbLLOW NNeBparbHbIN BbINOT crieBa?

Rg OrK 13.09.2021, 3akntoueHue: R-npunsHaku
ABYCTOPOHHEro rmgpoTopakca (cnesa AnHaMuka

OKI™ 30.08.2021: ropusoHTanbLHOe NOMoXeHne
30C, YCC — 80/MVH, puUTM CMHYCOBLIN, perynsip-
HbIR; NPU3HaKK rMNepTPOUN NEBOro Xenyaoyka
C U3MEHEHUAMN B MUOKapAe.

Orac 31.08.2021: npmnsHakm XpOHMYECKOro aT-
podnyeckoro ractpuTa, pedokc-a3odarmTa, Xpo-
HWYEeCKOro naHkpeartuTa.

OBC 03.09.2021: npu3HaKM XpOHUYECKOro aT-
podmnyeckoro 3H4OOBPOHXMTA.

Y3W noyek 01.09.2021: 6e3 naTonormm.

Y3W nneBpanbHbix nonocten 14.09.2021:
6e3 naTtonoruu.

NMpoBegeHHoe nedeHue: BBepeHue [1CC
100 000 ME B/BEHHO, OQHOKPATHO; MPOTUBOCTONO-
HSAYHBIN aHaToKeuH 1,0 n/k; NepBrUYHAs XMpypruyec-
Kasi 06paboTka paHbl, eXXeQHEBHbIV TyaneT paHbl;
MeTpoHungason no 500 mr kaxgble 8 4 (npotue Cl.
tetani); npodmnakTka 1 neyYeHne Cygopor: npena-
paTbl 6eH304Ma3enMHOBOrO psaa, ceaaTnBHbIE U MU-
openakcaHTbl; pecnupaTtopHas nogaepxka (nepe-
BOA Ha npoasieHHyto MBJIT) no npuunHe nporpeccu-
pOBaHWs OblXxaTeNlbHOW HEAOCTaTOYHOCTU (3neMeH-
Tbl @anHO3 U AecaTypauumn); KOppeKUUs aHeEMUU:
remoTpaHcdyausi, sputpomacca B (lll) Rh—4 gosbi;
KOppeKkuusa KoaryrnonaTun: cBexe3amMopOoXXeHHas
nnasma B (lll) Rh — 1 go3sa; kKoHTposb BOOHO-3MEKT-
ponuTtHoro 6anaHca u KLLUC; sHTepanbHoe 1 napex-
TepanbHOe MUTaHne C y4eTOM MOBbILIEHHbIX 3HEp-
reTM4eckunx 3aTpaT opraHu3ma; nevyeHe BTOpUYHOM
NHdekumn (LedTpuakcoH 2,0 B/BEHHO Yepes 12 u).
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3aknriyeHue

OcobeHHOCTLI0 NpefCcTaBAeHHOro cryvas siB-
naTCS:

— TpaBMaTU4eCKunin (paHeBOW) CTONBOHSK y Na-
LMEHTKM cTapyeckoro Bo3pacta (84 roga), npoxu-
BalLLEeN B CENbCKON MECTHOCTU, BEPOSATHO, He
nmeroLLer HanpsXKeHHOro NPOTUBOCTONBOHAYHOIO
UMMYHWUTETa, NpOTEKalLero B ocobo Tsaxenown,
reHepann3oBaHHON popme C NpM3Hakamm cepos-
HOr0 MEHWUHIUTa;

— KOPOTKUI nepuog HKyGauum npu paHeHuu
HWXKHen KoHedHocTn — 10—11 cyT, BEpOSITHO, CBSA-
3aHHbIN ¢ 6ONbLLION MHULMPYHOLLEN JO30M N TOK-
cemuen Ha ooHe OTCYTCTBUS MPOTMBOCTONOHSAY-
HOro UMMyHUTETa B CTapyeCcKoM BO3pacTe;

— pasBUTUE KNMHUYECKON CMEepPTU, YTO He UC-
KrntoyaeT BoBrieYeHne B MHEKUMOHHbIA npouecc
CTPYKTYpP FOSIOBHOrO Mo3ra (MEeHUHrosHuedanuT?)
no Tuny aHuedanMTU4Yeckoro BapmaHta CTonbHs-
Ka C nopaxeHMem BEepPXHUX OTAENOB CMUHHOIO
N NPOSONroBaToro Mo3ara (AblXaTenbHOro LeHTpa,
anep 6nyxgatoLero HepBa, cepae4yHO-CoCcyancTo-
ro LeHTpa), npuBeaLlero K gnutensHon MBI,

— 9(pPEKTUBHOCTb peaHNMaLMOHHbIX Mepo-
NPUATUA N HACTYNNEHNe KNMHUYECKOro BbI3JOpOB-
neHns (No cTonbHAky) y 84-neTHen naumeHTKK
C COMyTCTBYHOLMMN BONE3HAMMN N OCNIOXKHEHUAMMN
cTonbHsika.

— owmnbKN OMarHOCTUKN Ha paHHeM aTane
N TpygHocTu aunddepeHunansHOn gMarHOCTUKN
CTONOHAKa (Tpuama, CyLOpPOXHOro cuHagpoma)
B CUIy KpanHe pedko BCTpevatoLerocst 3abonesa-
HMA (HeQoCTaTOuYHbI COOP ANUOEMMONONMYECKOrO
aHaMHe3a — Hanuyune NpeaLecTByoLWEen TPaBMbl).

NleyeHne — nepeyeHb neKapCTBEHHbIX
CpeAcCTB 3TUOTPOMHOrO M NaTOreHeTUYeCcKoro Ha-
npaenexus: NCC 100 000 ME B/BeHHO, ogHOKpaT-
HO, MPOTUBOCTONOHAYHBIN aHaToKcKH 1,0 n/K, MeT-
pPOHMAA30M, aHanbrMH, NanaBepuH, ouMenpon,
MeToKnonpamua, MHy3noHHasa Tepanus, KeTopo-
nak, naHkpeaTtuH, meTtonpososn, kapbamasenuH,
cnasmaTtoH, Anasenam, XONnH, SMOKCUMNWNH, paHu-
TUOWH, bpakcunapuH, kanusa xnopua, BUTaMUHO-
Tepanus, aHOKcanapuH, LedTprMakcoH, Mmepone-
HeM, BaHKOMULMH, doypocemMua, TUoneHTan, kasnb-
uns xnopua, prnykoHason, apayaH, onuesas Kuc-
noTa, NpPo3epuvH, 3aTamM3nnar, KanbLus roKOHaT,
OBOMWH, 3p0NuM, TONNEPU3OH, BUKACOS, ammnoaa-
POH, AONAaMWH, HATPOTNNLEPWH, aTPOMNWH, agpeHa-
NWH, KabuBeH, cynbTacuH, NM3nHonpun, Guconpo-
non, acnukapg, Knonuaorpernb, aTopBacTaTuH,
nHTpanunug. OCNoXHeHU He OTMEYEHO.

KoHTakTHasa nHdopmaums:

LibipkyHoB Bnagnmup MakcumoBund — A. M. H.,

npodpeccop kadeapbl MHPEKLMOHHbIX BonesHewn.
PoAHEeHCKMIN rocyfapCTBEHHbI MEAULMHCKUIA YHUBEPCUTET.
¥Yn. Fopbkoro, 80, 230009, r. poaHo.

Cn. ten. +375 29 887-74-14.

YyacTtue aBTOpOB:

KoHuenuus v gusanH nccneposanus: B. M. L.
C6op n obpabotka matepuana: B. M. LL., P. A
Hanucanue Tekcra: B. M. L., A. K. [.
Pepaktuposanue: B. M. L., A. K. [.
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T. A. EMEJNIbAHLUEBA, B. 6. CMbIYEK

KOMMNEKCHAA OLLEHKA COCTOAHUSA 300POBbs AETEA C CUHAPOMOM
AEGULINTA BHUMAHUA N TUNEPAKTUBHOCTU: BbIXO[ 3A PAMKU
TPAOMUMOHHOU MOAENTN OKA3AHUA MEAULIMHCKOWU NMOMOLLIN

PHIML meguunHckon akcnepTusbl u peabunutaunm, MuHck, benapycb

Lenbro Hacmosiuezao uccriedosaHusi S8/s/10Ck U3yHeHUe OCHOBHbLIX MexaHu3Mos paccmpolicmea, Komopble rnpensm-
cmeyrm rnofHOMy U 3¢hgbekmusHoMy yyacmuro pebeHka ¢ cuHOpomMoMm Oecpuyuma 8HUMAHUSI U 2urnepakmugHocmu
(CABl) e xusHuU obwjecmea HapagHe CO c8epCmMHUKaMu. B KnuHuko-akcriepmHom uccredosaHuu MPUHSAIU y4acmue
724 pebeHka (manpyquku/desouku (M/L) = 504/220): 471 pebeHok ¢ CABIC (M/ = 381/90 (knuHu4eckas epyrnna) 8 gospac-
me 8,04+3,68 2oda u 253 pebeHka 6e3 CABI (M/ = 123/130) — (koHmpornbHas epynna) 8 eo3pacme 8,06+2,31 2oda. [ns
OUEHKU oepaHu4eHul ¢hyHKUUoHUposaHusi demeli ¢ CLBI™ ucnonb3osarcs 6a3osbill Habop kodos MexdyHapodHol Krac-
cughukayuu hyHKUUOHUPOBAHUS, 02paHuYeHUs1 u3HedessmenbHocmu U 300poebsi (MK®) (ICF core-Sets ADHD). OueHka
HapyweHul ocywecmensnacb 8 ggopmame: 0 — omcymcecmeue HapyweHuUl unu He3HadyumesibHble HapyweHUs
(0o 4 % ympamsi); 1 — neekue HapyweHus (5—24 % ympamsbi) ¢ y4emom pa3pabomaHHbIX rnapamempos8 OUEHKU.
YcmaHosneHo, ymo y 0emel ¢ COABIT mpydHocmu e nonydeHuu obuje2o cpedHez2o obpa3osaHusi npexoe ecezo orpede-
nissromes mpyOHocmsaMU 8 KOHmporsie 3a ceoum nosedeHuem (r = 0,52, p<0,001), Hexenu HapyweHUsIMU byHKUUU 8HUMa-
Hus (r=0,17, p<0,001) u mpydHocmsamu 8 koHueHmpauyuu (r = 0,20, p<0,001) u HanpasneHHocmu (r = 0,20, p<0,001)
8HUMaHus1. TpyOHocmu 8 KoHmporse 3a ceoum rosedeHuem y emeld ¢ CLBIT Haubonee 3Hadyumo ornpedenisomcsi Hapy-
weHussMu yHkyuu nobyxoeHuli u sHepauu (r = 0,51, p<0,001) u HapyweHuamu yHkyul amoyud (r = 0,33, p<0,001).
HapyweHus ¢pyHkyuli amoyuli 00cmosepHo 83aUMOC8sI3aHbl C HapyWeHUsIMU CUXOMOMOPHbIX ¢pyHkuul (r = 0,49, p<0,001)
u mpyoHocmsamMu 8 nMpeodosieHUU cmpecca U rcuxosio2udeckux Hagpy3ok (r = 0,42, p<0,001). TpydHocmu e KoHmporse 3a
ceoum nosedeHuem y 0emell ¢ CLBIT docmosepHo 83aumocesidaHbl ¢ MpyOHOCMSIMU 8 CIIOXKHbIX MEXITUYHOCMHbIX 83au-
modetcmesusx (r= 0,61, p<0,001), komopbie, 8 ¢80t o4epedb, OnPedesnsImMcss HapyWeHUsIMU UCMOMHUMErbHbIX OyHK-
yut (r=0,31, p<0,001) u HapyweHusmu ¢yHkyul amouyuti (r = 0,49, p<0,001). Ncnonb3osaHue kodoe MK® nossonsem
cepopmuposameb peabunumayuoHHbIl dua2Ho3, ornpedensawull KOHKpemHbie 3adadu peabunumayuu y pebeHka ¢ CABI,
ynyqwums MexXOucyuniauHapHoe U mexsedoMcmeeHHoe g3aumodelicmeue 8 okazaHuu MeOUUUHCKOU U KOPPEKUUOHHO-
nedazoauyveckol nomowu pebeHky ¢ CLBI.

Knroyesnie cnoea: CBI, demu, oepaHu4eHusi pyHKUyUoHUposaHus, MK®, peabunumayusi.

The purpose of this research was to study the main mechanisms of the disorder that prevent the full and effective
participation of a child with attention deficit hyperactivity disorder (ADHD) in society on an equal basis with peers.
The clinical expert study involved 724 children (boys/girls (B/G) = 504/220): 471 children with ADHD (B/G = 381/90 (clinical
group) aged 8.04+3.68 years and 253 children without ADHD (B/G = 123/130) (control group) aged 8.06+2.31 years.
To assess the limitations of the functioning of children with ADHD, the basic set of codes of the International Classification
of Functioning, Disability and Health (ICF core-Sets ADHD) was used. The assessment of disorders was carried out in the
following format: O - no disorders or minor disorders (up to 4% loss); 1 — mild disorders (5—24 % loss), taking into account
the developed assessment parameters. It has been established that in children with ADHD difficulties in obtaining
a general secondary education are primarily determined by difficulties in controlling their behavior (r = 0.52, p<0.001),
rather than impaired attention functions (r = 0.17, p<0.001 ) and difficulties in concentration (r = 0.20, p<0.001), focus of
attention (r = 0.20, p<0.001). Difficulties in controlling their behavior in children with ADHD are most significantly determined
by disorders in the function of impulses and energy (r = 0.51, p<0.001) and emotion dysfunctions (r = 0.33, p<0.001).
Emotion dysfunctions are significantly correlated with psychomotor dysfunctions (r = 0.49, p<0.001) and difficulties in
overcoming stress and stress coping (r = 0.42, p<0.001). Difficulties in controlling their behavior in children with ADHD are
significantly correlated with difficulties in complex interpersonal interactions (r = 0.61, p<0.001), which, in turn, are determined
by disorders of executive functions (r = 0.31, p<0.001) and dysfunctions of emotions (r = 0.49, p<0.001). The use of ICF
codes makes it possible to form a rehabilitation diagnosis that defines the specific tasks of rehabilitation for a child with
ADHD, improve interdisciplinary and interdepartmental interaction in the provision of medical, correctional and pedagogical
assistance to a child with ADHD.

Keywords: ADHD, children, limitations of functioning, ICF, rehabilitation.
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COMPREHENSIVE ASSESSMENT OF THE HEALTH CONDITION OF CHILDREN WITH ATTENTION DEFICIT HYPERACTIVITY
DISORDER: MOVING BEYOND THE TRADITIONAL MODEL OF MEDICAL CARE

T. A. Yemelyantsava, V. B. Smychek
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B MexayHapogHon cratuctuyeckomn knaccndu-
Kauum 6onesHen 1 npobnem, cBs3aHHbIX CO 300pO0-
BbeMm, 10-ro nepecmotpa (MKB-10) [1] runepkMHeTu-
yeckoe pacctpornctBo F 90 (CMHOHMM — CUMHOPOM
aedvumTta BHUMaHWUS 1 rmnepakTueHocTn, COBIN)
paccMaTtpuBaeTcs ¢ NO3nLnin GuomMmeanLMHCKON nn-
HEeHOW Mofaenu, rae nedeHne onpenensieTcs ¢ yye-
TOM KITMHUYECKMX MPOSIBNEHMN U 3TUOMNATOreHeTu-
YecKkMx MexaHu3moB 3abonesaHus (puc. 1).

OpHako MKB-10, a Takke 3akoH Pecnybnukm
Benapycb «O 3gpaBooxpaHeHun» oT 18 utons
1993 . Ne 2435-XIl (B pegakuumn ot 11 gekabps
2020 r. Ne 94-3) He no3BOMST OLEHUTb COCTOS-
Hue 3popoBbs pebeHka ¢ COBIT B KOHTEKCTE ero
U3N4eCcKoro, AyxXoBHOro 1 coumarnbHoro 6narono-
ny4yms, KOTopble ONpenenstoT TEPMUH «300POBLEY.

B kayectBe naptHepa MKB-10 B 2001 r. BO3
npegnoxuna mmposomy coobuiectsy MexayHa-
pPOAHYI Knaccudukaumo MyHKLUOHMPOBAHUS,
OrpaHUYEHNs XNIHEeOEeATENbHOCTU U 300POBbS
(MK®) [2]. MK® nos3BonseT ocyLLecTBnATb MHTer-
paTUBHbIA NOAXOS K OLEHKe 340pOBbS OpraHmns-
Ma, ero (yHKUMOHMPOBaHWS, NocrnegoBaTenbHO
onpenensisi COCTosIHME CTPYKTYP M (PyHKUMA, ak-
TUBHOCTbL (BbINOMIHEHWE OMpefeNieHHbIX 3agad
B COOTBETCTBUM C BO3PACTHbIM NEPMOLOM Pa3Bu-
THS), y4acTme B XMU3HM obLiecTBa, BnvsHUe dak-
TOPOB OKpY>KaloLlen cpefdbl, B KOTOPOW MauneHT
XUBET 1 NPOBOAMT CBOE BpeMs (Cpefbl OTHOLLe-
HW N YCTAHOBOK OKPYXXatoLLmX).

Takum obpasom, MK® paccmatpuBaeT 3aborne-
BaHMe C No3nuum MeguLmnMHCKON KU coLnarnbHOn
MoZernen NoHMMaHUs 340POBbS U OrPaHUYEHUN
PYHKLMOHUPOBAHUSI.

A

KnuHuyeckue
nposenexHua COBI

Mpuynubl COBI

OrpaHnyeHus PyHKLMOHUPOBaAHNA Yy AeTen
¢ COBI" doopmMumpytoTCa 3a cHET HapyLUEHWI onpe-
AEeNeHHbIX NCUXMYecknx YHKLMIN, KOTopble npu
B3aMMOLENCTBUMN C pasnndHbiMn Bapbepamu
OoKpyXatLen cpefbl NpPenaTCcTBYOT NOMTHOMY
N 3phEKTUBHOMY y4acTUO pebeHKka B XM3HU 06-
LLecTBa HapaBHe CO CBEPCTHUKaMu (puc. 2).

MK® aBnsaetcs cuctematusmpyowmm UHCTPY-
MEHTOM, ucnonb3yet 6ykBeHHO-LUNMpoBbIE KOAObI,
KOTOpble OTpaxarT MMeIoLNECS HapyLLUEHUS Ncu-
XUYECKNX PYHKLUNA U PYHKUNUIA OPYrMX OpraHoB
n cuctem (b), cteneHb akTMBHOCTU M y4acTusa (d)
pebeHka ¢ COBIT ¢ yyueToM BO34encTBus akTo-
pOB OKpyXatoLen cpefbl (e).

C nomoubto MK® MOXHO 06bSCHUTL akTyarnb-
Hble npobnembl pebeHka ¢ CAOBI, onpegenuTb
N onucaTb €AuHbIM A3bIKOM, MOHATHBLIM AN pas-
HbIX crneunanncToB (Bpayen 1 neaaroros), €ro UH-
avBugyarnbHble 0COBEHHOCTU (PYHKLMOHUPOBA-
HWS1, KOTOPbIE MOTYT yNycKaTbCsA U3 BHUMaHWS crie-
unanucToB, copMnpoBaTb peabnnuTaumoHHbIN
OnarHos n onpeaenntb He0BXoANMbIN 06BbEM Me-
poNpUATUIA MeAULMHCKON peabunutauuu.

Llenbto HacToswero uccnegoBaHus sBnseTcs
oLeHKa NPUYNH U OCHOBHbIX MEeXaHW3MOB pac-
CTPOWNCTBA, NPENnsTCTBYIOLMX NOMHOMY N apdek-
TMBHOMY y4acTtuto peberka ¢ COBIT B xun3HM 06-
LLecTBa HapaBHE CO CBEPCTHUKaMMW.

Matepuman n metToabl

B KnMHU4YeckoM nccneaoBaHUmM NPUHSNKN yyac-
Tne 724 pebeHka (Manbuuku/gesovkn (M/L) =
504/220): 471 — c gnarHozom COBI™ (M/[ = 381/90)
(knuHWYeckas rpynna) B Bo3pacte 8,04+3,68 roaa,

Bbiznopoenexue/
KoMneHcauus

INeyenne COBI

CeefeHnsi 06 orpaHUYeHUN PYHKLMOHWPOBaHUS OTCYTCTBYHOT

Puc. 1. COBIN ¢ nosnumin MKB-10
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PebeHok ¢ COBI
Kak caMoCTosITENbHO (OYHKLUMOHUPYIOLWNIA CyGbEKT
C NO3MUMIA Ero aKTMBHOCTU N y4acTusl

\ 4

1 ,,

NCUXNYECKUE OYHKLIA AKTUBHOCTb YYACTUE
1 cbyHKUMK Op. opraHoB G VHAMBUOYabHAS CTOPOHA PN couuansbHas CTopoHa
“ cuctem (byHKLMOHMPOBAHHS — hyHKUMOHNPOBaHMA
1 A a
\ 4 \ 4
®AKTOPbI OKPY>KAIOLLEM CPE[bI: JINYHOCTHbLIE ®AKTOPbI:

obrnervatoLme n 6apbepHble

BO3pacT, Nos, XN3HEeHHble YCTaHOBKU U OP.

Puc. 2. COBI" ¢ nosnumin MK®

253 — 6e3 COABI' (M/O = 123/130) (koHTpOnbHas
rpynna) B Bo3pacte 8,06+2,31 roga.

[ns1 oueHKn orpaHnyeHmnin pyHKLMOHMPOBaHUS
ncnonb3oBanca meton peabunutaumoHHO-
9KCMEePTHOM AMArHOCTUKN, BKIHOYAKOLLMIA YCTaHOB-
NeHne KIMHUKO-(PYHKLUMOHANbHOro AmarHosa oc-
HOBHOrO M CONYTCTBYIOLMX 3aboneBaHni, BbiSB-
NleHne HapyLUeHN NCUXNYECKNX PYHKLMIA N DYHK-
LUWUA OpyrMx opraHoB U CUCTEM, BbisiBNieHME orpa-
HUYEHUA aKTMBHOCTM W y4acTus, onpegerneHve
obneryarowmx n 6apbepHbIX akTOPOB OKpYXKato-
Lwen cpeabl ¢ ucnonb3oBaHnem kogos MK®.

B HacTtosiwee Bpems pa3paboTaHbl 3NEKTPOH-
Hble Bepcun H6a3oBbix Habopo kogoB MK® (ICF
core-Sets ADHD) ans oueHkun yHKLMOHUPOBaHUSA
peten ¢ COBIT ansa Tpex BO3pacTHbIX NEPUOLOB:
0—>5 nert, 6—16 ner, ctapwe 17 net [3].

B cootBeTcTBUM C 6a30BbLIM HAabopoM KOOOB
COBI (ICF core-Sets ADHD) y aetew knuHu4eckomn
1 KOHTPOJSBHOW rpymnn OLEeHMBanu cnegyowme ncu-
Xnyeckume yHKUNN; PyHKUMM NOBYXOEHNI 1 SHEP-
rn (b 130), dpyHKuMKM BHUMaHKuA (b 140), ncuxo-
MOTOpPHble yHKUMK (b 147), aMOLMOHanNbHbIE
dyHkumm (b 152), BbIClIME Ncuxudeckue (Mcnon-
HUTenbHble) PyHKUMK (b 164).

CTteneHb BbIPaXXEHHOCTU HapyLUEHUA yKa3aH-
HbIX OYHKUMIA oueHuBanu B opmaTte: xxx.0 —
OTCYTCTBME HAPYLLUEHWUA UNN HE3HAYUTENbHbIE Ha-
pyweHunsa (0—4 % yTtpaTthbl); XxxX.1 — nerkue Hapy-
weHmnsa (5—24 % yTpaThl); XXX.2 — yMepeHHble
HapyLleHusi (25—49 % yTpaTbl); XXX.3 — BblpaXeH-
Hble HapyweHusa (50—95 % yTpaTbl); xxx.4 abco-
noTHble HapyweHus (96—100 % yTpatbl). 3Hak
XXX cooTBeTcTByeT kogy MK®.

B oueHke orpaHMyeHnin akTUBHOCTU M y4acTus
y AeTen KIIMHUYECKON N KOHTPOSIbHOW rpymnn uc-
nonb3oBanu criegyowmne A0MeHbI: KOHLEHTpauns
BHUMaHuA (d 160), nponsBonbHOE BHUMaHUE
(d 161); BbINONHEHME NOBCEAHEBHOrO pacrnopsa-
ka (d 230); npeogoneHune cTpecca n Apyrux ncu-
xonoruyeckux Harpy3ok (d 240); KoHTponb 3a cob-
CTBEHHbIM noBegeHneMm (d 250); CnoXxHble Mexnmy-
HocTHble B3ammogenctaua (d 720). OueHka cTe-
NeHW OorpaHUYeHu’ akTUBHOCTU U y4vyacTus
npovcxoguna B opmarte, aHanormyHoM OLEHKe
HapyLUEHNA NCUXNUYECKNX PYHKLWIA.

Cpenu bakTtopoB OKpyxatoLwen cpeabl y AeTen
c COBI' oueHMBan1 amMoLUMOHaInbHYH NOAOAEPXKKY
6nunskux poacteeHHnkoB (e 310); ycTaHOBKM 6nns-
kux poactBeHHukoB (e 410) n negaroroB (e 430)
B OTHOLLUEHUN pacCTPOMCTBA.

dakTopbl obneryeHns koguposanucb (+), 6a-
pbepbl — pasgenuTenbHOM TOYKOMN.

OueHka hakTopoB OKpy»KatoLen cpeabl npouc-
xoguna B dopmaTte: xxx.1 — nerkme 6apbepbl;
XXX.2 — YMepEHHbIe 6apbepbl; XXX.3 — BblpaXKeH-
Hble Gapbepbl; Xxx.4 — abconoTHble Bapbepl;
xxx+0 — HeT obnervyamlmx PakTopoB; Xxx+1 —
nerkue obneryarowmne hakTopbl; XXx+2 — yMepeH-
Hble obrneryatoLume hakTopbl; XXXx+3 — BbIpaXKeH-
Hble obneryawoLwme akTopbl; Xxx+4 — abcontoT-
Hble obneryatowmne dakTopbl. 3HAK XXX COOTBET-
CTBYET Koay e-gomeHa MKO.

OueHKy HapyLeHU MCUXMYECKUX PYHKUNNA,
OrpaHnYeHnin akTUBHOCTU U yvacTusd, hakTtopos
OKpyXXatoLen cpefbl NpOBOAUIN C UCMOSb30BaHU-
eM napameTpoB, pa3paboTaHHbIX HamMW Npu Bbl-
nonHeHun 3agaHus «PaspabotaTtb U BHEOAPUTb
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MeTo4 MEeAMLMHCKON 3KcnepTusbl AeTen C ncu-
XNYECKMMU N NOBEOEHYECKUMUN PACCTPONCTBaAMUY
oTpacneBon Hay4YHO-TEXHUYECKON nporpamMmbl
«PaspaboTtatb 1 ycoBepLUEHCTBOBaTb TEXHONOMMN
N MeTodbl MEAULIMHCKOW 3KCMepTu3bl, peabunu-
TaLuKn 1 OLEHKM Ka4yecTBa okasaHus MeaULNHCKON
nomoLyn Hacenenuo Ha 2019—2023 rogbl» Ans
BO3pacTHbIX nepuodoB: Ao 3 net, 3—5 ner,
6—17 ner.

Cratuctuyeckyto 06paboTky pesynsratoB UcC-
cnenoBaHust NPOBOAUIMN C MOMOLLbIO MPOrpamMmbl
SPSS STATISTICA 22. Acnonb3oBanu MeTof onu-
caTenbHOW CTAaTUCTUKKU, METO/, CTaTUCTUYECKOro
aHanusa ¢ NPUMEHEHUEM KpUTEpUSsl XM-KBaapar,
MEeTo[ paHroson koppensumum CnvpmMmeHa.

PesynbTaTbl M 0oGCcyXxpaeHue

Mo pesynbTaTam uccnenoBaHus y geTemn
¢ CBI" BbiIgABNEHbl HE3HAYUTENBHLIE UNKX NErkne
HapyLUIEHUS NCUXUYECKUX (DYHKLNA, aKTUBHOCTU
n yyactuns no kogam MK®. Y neteit KOHTPOMNbHON
rpynnbl HapyLLEeHUa OTCYTCTBOBANU UNWU BbISBNSA-
NUCb B HE3HAYNTENBbHOW CTEMEHM.

[MpoBeneH ctaTtMCTMYECKMin aHanu3 JoCcToBep-
HOCTW PasfiMynin HapyLIeHU NCUXUYECKNX DYHK-
LU, OrpaHNYeHUn akTUBHOCTU U yYacTus y geten
KIUHUYECKOWN N KOHTPOSbHOM rpynn ¢ UCNOoSb30-
BaHMEM HenapameTpU4eckoro KpUTepusa xm-keamg-
pat (Tabnuua).

Mo pesynbratam aHanusa y geten ¢ COBI no
CPaBHEHWIO C OETbMU M3 KOHTPOSIbHOW Fpynmnbl
UMENUCb AOCTOBEPHbIE Pasnnyuns no BCEM yKasaH-
HbIM gomeHam (p<0,001).

HanbonbLine pasnuuns BoisiBNeHbl N0 PyHKUK-
am BHUMaHus (b 140) (y2= 48,99, p<0,001), Bknto-
Yyasi cnocobHOCTb Noadep)XmBaTb BHUMaHUE
(b 1400), nepekntovatb BHUMaHue (b 1401) n pas-
Aenstb BHMMaHue (b 1402).

HapyLieHve dyHKUMM nogaepxaHus BHUMaHUSA
y geten ¢ COBIT nposiBnaeTca CHMXeHuem cno-
COBHOCTU HENPOW3BONBLHO NoaaepXnBaTb BHUMA-
HWe Ha BHellHMX obbekTax Heobxoanmoe Bpems
Mo CpaBHEHWIO C APYrMMKU OeTbMU COOTBETCTBYHO-
LLero Bo3dpacTa. HapyLueHve yHKuun pasgeneHuns
BHUMaHUA y geten ¢ COBIT oTpaxaeTtca B Buge
«3a4apOBaHHOCTUY, «BUTaHWUS B obnakax», koraa
BHUMaHWe BCeLeno NpuHaanexuT ogqHOMY OObeKTy
BHELLUHEro Unu BHYTPEHHEro Mupa u 3atpyaHseT
BOCMpPUATME OPYrMx o6bEKTOB «34eCb U cenvac»
B peanbHOCTU. HapylweHne dyHKUMK nepekniove-
HMS BHUMaHuA y geten ¢ COBIN nposaensetcs
B BUAE CHWXEHUA CNOCOBHOCTU HENPOWU3BOJSILHO
nepeHanpasnATb BHUMaHWe ¢ OAHOro obbekTa Ha
OpYron, B TOM Yucrne BBUAY HapyLUeHUA pyHKLUN
pasfgeneHns BHUMaHUS.

3Haummble pasnuuna mexgy getomun ¢ COBI
1 eTbMMW KOHTPOSBHOW rpymnnbl BbiiBNEHb! B PYHK-
unn nobyxaeHuin n saneprum (b 130) (x2=7,47,
p<0,01), Bkntoyaa ypoBeHb aHeprumn (b 1300),
obecneynBaloWwmMii BbIHOCNMBOCTb; MOTUBALNIO
(b 1301) (nobyxpatoLLyto K ENCTBUIO); Cnocob-
HOCTb ynpaenaTb umnynscamm (b 1304) (cnocob-
HOCTb COepXuBaTb BHe3anHble CuibHble Nobyx-
aenunsd). et ¢ COBIT yacTo xanytTca Ha ycTa-
NOCTb, OTKa3blBAOTCA BbINOMHATL PYTUHHbIE,
TPyAHble ANS HUX 3aaHns Unn oTKNaablBaloT UX
BbINOMHEHMe A0 nocnegHero momeHta. Onucas-
Hble CMMMNTOMbI OKPYXaloLWMMN TPAKTYIOTCA Kak
«NEeHbY» N «KMaHUNYNALNUS».

[ocToBepHble pasnuuunsa BbIBIIEHblI MeXay
aetbMu ¢ COBIT n geTbMn KOHTPONBLHOM rpynnbl
B NCUXOMOTOPHbIX pyHKUMaX (b 147), koTopble
obecneyvmBaloT KOHTPOSb 3a CMOHTaHHLIMWN ABUXe-
HUAMW N peyvyeBON npoaykuuen (y?= 27,62,
p<0,001). McuxomoTopHbIE hyHKUMK obecnevnBa-
0T afiekBaTHOE NoBeAEeHUe 1 BKNoYaloT YHKUUA

CpaBHUTENbHLIN aHanNM3 HapyLIeHUn NCUXNYECKUX PYHKLUN, OrpaHUYEeHUN aKTUBHOCTHU

1 yyactus no kogam MK® y o6¢cnenoBaHHbIX geten

Koo MK® Menxmnyeckne yHKLMK Xu-kBagpat p
b 130 PyHKUMM NOBYXKAEHWI 1 3HEPTN 7,43 <0,01
b 140 DyHKUMM BHUMAHUSA 48,99 <0,001
b 147 [McMxomMOTOpHBIE PYHKLMM 27,62 <0,001
b 152 DYHKLMM IMOLMIA 18,93 <0,001
b 164 Bbiclime ncmxuyeckme (MCnonHuUTebHble) yHKUMK 8,04 <0,01
d 160 KoHueHTpauuns BHMMaHWs 47,09 <0,001
d 161 HanpaBneHHOCTb BHUMaHUS 12,07 <0,001
d 230 BbINONHEHE NOBCEAHEBHOMO pacnopsaka 30,16 <0,001
D 240 MpeoponeHve cTpecca u Apyrux NCUXoNI0rM4eckux Harpy3ok 12,30 <0,001
d 250 KoHTporb 3a cOGCTBEHHBIM MOBEAEHNEM 37,71 <0,001
d 720 CnoXHble MEeXJITMYHOCTHbIE B3aUMOAENCTBUS 15,02 <0,001
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NMCUXOMOTOPHOIO CAEPXUBAHUSA PeyYn U CMNOHTaH-
HbIX OBVXXEHUN; KOHTPOMb COCTOSAHUI BO3bYyxae-
HUS 1 aXuTauuu, KaTaToHUIO, HeraTuBn3m, amou-
BaneHTHOCTb, axonpakcuio (MoOBTOPEHUe yBUAEH-
HbIX MUMWKM, XXECTOB) U axonanuio (MoBTopeHune
yCnbllWaHHbIX CrioB, dpas). HapyLieHns ncMxomo-
TOpHbIX dyHKUMM y aeten ¢ COBI, no cytu, onpe-
AensieT NoHATUE «rmnepanHamMmmnyeckuin CUHOPOMY,
UM «TUNEPKMHETMYECKOE PacCTPOMCTBOY. Pebe-
Hok ¢ CBI" 6ecnokonHo gBUraeT pykamu 1 Hora-
MW, HeyCMa4MB, MOXET XOOAUTb NO Knaccy, BbIKpU-
KMBaTb C MecTa, JonyckaTb Henenble, HeymMecT-
Hble BbICKasbiBaHWUS. Takoe nosegeHve Ans okpy-
XKaoLWmX BbIFNSANT Kak «KIOYHCKOE», HeYMECTHOE,
6e3 yyeTa coumanbHbIX YCIOBHOCTEN. Y pebeHka
c COBI" nepnoanyeckn MoryT NpPOsiBNATLCA peak-
UMM NAcCUBHOrO HeraTMBu3Ma (HEBbINOJIHEHUE
npocbb 1 TpeboBaHUn) UK NapagoKkcanbHOro He-
ratuemaMa (OencTBuS NPOTUBOMOSIOXHbBIE TOMY,
4yTO TpebyeTcHd), peyeBoro Heratueuama (oTkas
oTBeYyaTb Ha Bonpockl). B cutyaymsax octporo
cTpecca, Hanpumep, korga Ha pebeHka ¢ COBI
Ha4YMHaT KpUyaTb, MOXET PasBUTLCA peakuus
OCTPOro NCUXOMOTOPHOIO, HEKOHTPONNPYEMOTO
BO30Y>XAEeHWNS C arpecCuBHbBIM U ayToarpecCuBHbLIM
nosegeHvemMm. Bce onucaHHble CUMNTOMbI OTHO-
CATCHA K HAPYLLUEHUSIM MCUXOMOTOPHbIX (ABUraternb-
HO-BOMEBbIX) (PYHKUUNA.

Y neten ¢ COBIT no cpaBHEHUIO C AeTbMM KOHT-
POSbHOW rpynnbl BbIABNEHbI 4OCTOBEPHbIE pasnu-
yns B yHkumsax amounn (b 152) (x2= 18,93,
p<0,001), Bkntoyas agekBaTHOCTb 3MOLUN
(b 1520) n amoumoHanbHyto nabunsHocTb (b 1521).
HapyweHusa amounin y geten ¢ COBI™ npossnsioT-
CA Ype3MepHbIMU 3MOLIMOHANbHLIMU pPeakunsamm
n/vnun peskuMmn nepenagamv HactpoeHus. Npu
atom getn ¢ COBIN nmeloT JOCTaTOYHO LUMPOKNIA
CMEKTP aMoLMOoHarnbHbIX peakunin (b 1522) n yac-
TO 06nagaroT NpeKkpacHbIMU apTUCTUYECKUMU CMO-
cobHOCTAMM.

Mo pesynbTatam aHanusa BbISIBMEHblI 4OCTO-
BEpHble pasnuuua mexay aetomn ¢ COBI v getb-
MW KOHTPOSMbHOW rpynnbl B BbICLUMX MCUXUYECKUX
(ucnonHUTEnbHbIX) YHKUMAX b 164 (y%= 8,04,
p<0,01), Bknto4yad cnocobHOCTb K opraHM3auum
1 nnaHnposaHuio (b 164 1), KOTHUTUBHYIO TMBKOCTL
(b 1643), cnocobHOCTb OCO3HaBaTb U KOHTPOMMU-
poBaTb CBOW COBCTBEHHble AencTBus (b 1644),
CNocOBHOCTL MCNonb30BaTh CBOW NpeablayLmin
onbIT (b 1645), a Takke ymMeHue CTaBUTb Lenn
n pgocturatb ux (b 1646). YkasaHHble yHKUUU
obecneynBaloT BO3MOXHOCTb LereHanpasneH-

HOW, ycnewHon geaTtensHocTn. B ncuxuatpuye-
CKOW NpakTuKe OTMEYEHHbIE HapyLUEeHWUst TpaamLm-
OHHO OTHOCSHIT K MPOSIBNEHNAM MCUXUYECKOTO WH-
dhaHTMNM3ma 1 paccmaTpuBaroT Kak pesynbsraTt He-
npaBuibHOIo BocnuTaHus (rmneponekn). NMoHnma-
HMEe HEeNpOonCUXOoNorM4ecknx MexaHU3MOoB
AedurumnTa NCNOMHUTENBHLIX PYHKLMI No3BonsaeT
Hay4YHO OBOCHOBLIBATb 3(PPEeKTUBHLIE NPUEMDI
BocnuTaHusa y geten ¢ COBIM — Ty camyio rune-
porneky. Poautenn n negarorn OOMKHbI B35Tb Ha
cebs conpoBoxaeHne pebeHka B OCyLLECTBNEHUN
ero ueneHanpasfeHHON OeATeNbHOCTH, OpraHu3a-
U1 1 NNaHMpoBaHMK, B TOM Yncne obecneyeHnu
6e3onacHbIX, UCKMYaLWmx TpasMaTu3m cutya-
umnn, Tak kak pebeHok ¢ COBIT He cnocobeH «oc-
TaHOBUTBLCS M NOAYMaTby.

Y neten ¢ COBIT no cpaBHEHMIO C AeTbMMW KOHT-
POMbHOW rpynnbl BbIIBNEHbl JOCTOBEPHbIE pasnu-
ymsl B KOHUeHTpauun (y2= 47,09, p<0,001) n Ha-
npaeneHHoctu (x2= 12,07, p<0,001) BHUMaHuS.

KoHueHTpauus BHUMaHUA — CMOCOBHOCTb
OCO3HaHHO (POKyCUpOBaTb BHUMaHNE Ha OObeKTe,
Hanpumep, cocpefoTaymsBaTbCs B LUYMHOW 0BCTa-
HOBKe. HanpaBneHHOCTb BHUMaHWSA (MPOu3BOMb-
HOe BHWMaHWe) — cnocoBHOCTb OCO3HAHHO CO-
cpefoTaymBaTtb BHYMaHWE Ha BbIMOSTHEHUW 3ada-
HUs1 HeoBXoaMMOe KONMMYecTBO BPEMEHM.

Y peten ¢ COBI no cpaBHEHMO C 4ETbMM KOHT-
PObHOW rpynnbl 0BHaPYXMBAKOTCA LOCTOBEPHbIE
pasnuyuns B BbINOSIHEHUN NMOBCEOHEBHOIO pacro-
psagka (d 230) (x?= 30,16, p<0,001). Kak npaBu-
no, oKpyxatowime (poautenu n negarorn) UMeT
HeaZleKkBaTHble OXuaaHus n TpeboBaHusa Kk peben-
Ky ¢ COBI, 4To CTaHOBUTCA NPUYUHOW KOHMIUK-
TOB.

Mo cpaBHEHUO C AETbMMW KOHTPOSBHOW rpynmbl
y oeten ¢ COBI BbisiBNeHbl 4OCTOBEPHbIE pasnu-
4yns B NPeoforieHnn cTpecca v Apyrmx ncuxonoru-
yeckux Harpysok (d 240) (x2= 12,30, p<0,001),
BKITtOMas TPYAHOCTM B AOMKHOM UCNONHEHUM 065-
3aHHOCTEN C 0CO3HaHueM ux BaxHocTu (d 2400),
TPYyOHOCTU B OXmaaHum ceoen odepenn (d 2401),
TPYAHOCTW B NPEOA0NEHNN OCTPO BO3HUKLLINX, KPU-
3UCHbIX cuTyaumn (d 2402). HecnocobHocTb ae-
Ten ¢ COBIT BbINOMHATL SOMKHBIM 06pasom py-
TUHHblE 06513aHHOCTM BOCMPUHUMAETCH OKpYXato-
WMMK KaK n3banoBaHHOCTb, HEBOCMUTAHHOCTb
N HarnocTb.

Haunbonblune gocToBepHble pasnuuns y aeten
¢ COBIC no cpaBHEHWUIO C AETbMU KOHTPOSIbHON
rpynnbl BbiSIBIIEHbI B TPYAHOCTSAX KOHTPONS 3a co6-
cTBeHHbIM noBepeHuem (d 250) (¢2=37,71,
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p<0,001), Bkntovasi TPy4HOCTU B aA€KBAaTHOM BOC-
NpUATUU HOBbIX 00bekToB 1 cutyauun (d 2500),
TPYAHOCTU B npucnocobneHnn k tpeboBaHnsaMm,
TPYAHOCTW B ynpaBfieHUN CBOUM MOBEAEHUEM
n amoumsamu (d 2501), TpyAHOCTM B yCTaHOBNEHUN
koHTakToB (d 2502); TpyAHOCTU B NpeackasyeMoM
nosegeHun (d 2503); TpyaHocTn B BbiGOpe npu-
eM1eMOro YpOBHS aKTUBHOCTM (B COOTBETCTBUM
C TpeboBaHUAMMN N OXUOAHUAMU OKPYXKaKLLNX)
(d 2504).

Y neten ¢ COBIT no cpaBHEHMIO C AETbMU KOHT-
POSbHOW rpynnbl BbIIBNEHbLI JOCTOBEPHbIE pa3nu-
YUS B CIIOXHbIX MEXITMYHOCTHBIX B3aUMOAENCTBU-
ax (d 720) (x?= 15,02, p<0,001), Bkntovyas Tpya-
HOCTW B PerynvpoBaHun 3Mouui 1 NoBeAeHUs BO
BpeMs B3anmopgenctaus (d 7202), TpyaHOCTM B3a-
UMOAEWNCTBUA B COOTBETCTBUM C COLManbHbIMU
Hopmamu (d 7203), TpygHoOCTU B coBrnofeHun co-
unanbHon guctadumm (d 7204).

Mo pesynsratam NpoBedeHHOro KoppensaumnoH-
HOro aHanmsa ¢ UCnonb3oBaHneM KoaddurumeHTa
Cnupmena y geten ¢ COBIT obHapyxeHa AocTo-
BEpPHO 3Ha4ynMmasa CBA3b Mexay TPYAHOCTSAMU
B nony4vyeHumn obuiero cpegHero obpasoBaHus
(d 820) n TpyaAHOCTAMM B KOHTPOSIE 3a CBOMM MO-
BegeHnem (d 250) (r = 0,52, p<0,001).

TpyOHOCTW B KOHTpOSe 3a CBOMM MNoBedeHneM
y aeten ¢ COBIT goctoBepHO onpenenstoTcs Ha-
pyweHnamMu yHKLUN NOBYXAEHUN U IHeprum
(b 130) (r = 0,51, p<0,001) 1 HapyLweHUAMMN PYHK-
unn amoumn (r = 0,33, p<0,001).

TpyOoHOCTU B KOHTpOSie 3a CBOMM MNoBedeHneEM
y oeten ¢ COBI oCcTOBEPHO B3aMMOCBS3aHbI
C TPYOHOCTSIMU B CMOXHbIX MEXIUYHOCTHbIX B3a-
nmogencteusx (d 720) (r= 0,61, p<0,001), koTo-
pble B CBOK o4epeb OnNpedensaoTcs HapyLleHns-
MW UCMOSTHUTENbHLIX yHKUMA (b 164) (r = 0,31,
p<0,001) n HapyLeHnaMU pyHKUMI amoumin (b 152)
(r=10,49, p<0,001).

Mpu aToM HapyLleHnsa yHKLmnn amoumn (b 152)
AO0CTOBEPHO B3aUMOCBSA3aHbl C HApYLLUEHUSIMM Ncu-
XOMOTOPHbIX pyHKuni (r = 0,49, p<0,001) n Tpya-
HOCTAMW B NPeoofieHnn ctpecca M Ncuxornoru-
yeckunx Harpysok (d 240) (r = 0,42, p<0,001).

Mo pesynsTatam NpoBeAeHHOro KOpPEnALNOHHO-
ro aHanusa TpygHoOCTW B noryyeHun obLuero cpea-
Hero obpasoBaHus (d 820) y geten ¢ COBIT gocto-
BepHo (p<0,001), Ho B cnabon ctenenn (r=0,17)
3aBUCAT OT HapyLleHn pyHKUmMn BHUMaHuS (b 140)
n TpygHocTen B KOHuUeHTpauum (d 160) n Hanpas-
neHHoctn (d 161) BHumaHusa (r = 0,20, p<0,001
n r=0,20, p<0,001 cooTBETCTBEHHO).

YcTaHoBneHa AocToBepHas, HO criabas cBs3b
Mexay TPYOHOCTSIMM B KOHTPOJS1e 3a CBOMM NoBe-
aeHunem (d 250) y geten ¢ COBIT 1 amounoHanb-
HoM noapepxkon pogutenen (e 310) (r=0,12,
p<0,001), a Takke BAUSAHNEM YCTAHOBOK poauTe-
newn B oTHOLLEHUKN pacctponcTtea (e 410) (r = 0,11,
p<0,001). YcraHoBku negaroroB (e 430) B OTHO-
LLEHUN pacCTPONCTBA Takke AOCTOBEPHO onpese-
NAT TPYAHOCTM B KOHTPOSE 3a CBOUM NOBeAEHU-
em (d 250) y geten ¢ COBI (r=0,17, p<0,001).

PesynbTathl KOppensaumMoHHOro aHanmnsa, onpe-
AensioLLme MmexaHm3mbl GOPMUPOBaAHNS OrpaHnYe-
HUI yHKUMOHUpoBaHua y geten ¢ COBI, npea-
CTaBrieHbl Ha puc. 3.

Takum obpasom, HacTosiLee nccrnegoBaHme
npogemMoHcTpupoBarno, uYto y geten ¢ COABI Tpya-
HOCTM B nony4eHnn obLiero cpegHero obpasosa-
HUSI Npexae BCero onpeaensTcs TPpyAHOCTSMU
B KOHTpoOne 3a cBouM noBegeHuem (r = 0,52,
p<0,001), Hexxenun HapyLeHUAMN PYHKLMIA BHUMa-
Hua (r = 0,17, p<0,001), TPyQHOCTSIMWN B KOHLEHT-
pauun BHumanus (r = 0,20, p<0,001) n HanpaBnex-
HoCTK BHUMaHus (r = 0,20, p<0,001).

TpyOoHOCTM B KOHTpOSE 3a CBOMM MNOBeAEeHNEM
y geten ¢ COBIT HanGonee 3HauMmo onpefens-
OTCS HApPYLLEHUAMK PYHKLMM NOBYXOEHWI 1 SHEp-
ran (r = 0,51, p<0,001) 1 HapyweHnaMn OyHKLNA
amoumn (r = 0,33, p<0,001). HapyweHuns dpyHKLni
3MOLMIA JOCTOBEPHO B3aMMOCBSI3aHbl C HapyLue-
HUAMU NCUXOMOTOPHbIX pyHKumn (r = 0,49,
p<0,001) n TpyaAHOCTAMWN B NPEOOOSIEHUN CTPEC-
ca U ncuxonormvyeckux Harpysok (r = 0,42,
p<0,001).

Kpome Toro, TpyaHOCTM B KOHTPOMe 3a CBOUM
nosegeHvem y geten ¢ COBIT goctoBepHO B3au-
MOCBSi3@Hbl C TPYOHOCTAMU B CIOXHbIX MEXNnNy-
HOCTHbIX B3anmogencteusx (r = 0,61, p<0,001),
KOTOpble B CBOK ovepenb, onpeaensoTcs Hapy-
LWEHNAMN UCMONHUTENbHbIX YHKUuI (r = 0,31,
p<0,001) 1 HapyweHnaMn PYHKLUNUA IMOLUN
(r=0,49, p<0,001).

Mpwn aTOM TPYOHOCTU B KOHTPOSE 3a CBOWM MO-
BegeHnem y geten ¢ COBIT gocTtoBepHO, HO B He-
3HAYMTENBHOWN CTENEHN 3aBUCAT OT 3MOLIMOHalb-
How noaaepxku pogutenein (r = 0,12, p<0,001), yc-
TaHoBoOK poautenen (r = 0,11, p<0,001), a Takke
yCTaHOBOK NeJaroroB B OTHOLLEHMW pacCTpPonCcTBa
(r=0,17, p<0,001).

Mcnonb3oBaHne kogoB MK® nossonsieT cdop-
MUPOBaTb peabunuTaunoHHbIN AnarHos, onpege-
NALWNA KOHKpPeTHble 3ajayu peabunutaynm
y pebenka ¢ CBI.
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TpygHocTH
KOHLIeHTpauumn N b1300 — ypoBeHb 3Heprum
‘ BHUMaHUs DYHKUMIA (BBIHOCTMBOCTb)
> (d160), no6yxaeHun —b 1301 — moTmBauus
HanpaBneHHoCTN 1 3Heprum b 1304 — cnoco6bHocTb
BHUMaHWS (b 130) cAepXuBaTh BHe3arHble
(d 161) CUnbHble NoByxaeHns

\/

b 1400 — cnoco6HocTb P
noafepXxvBaTb BHUMaHue TpyaHocTy B
b 1401 — nepeknioyaTb DYyHKLMK B %HTpone
BHMMaHue BHUMaHus cobCcTBEHHOMO <
b 1402 — paspenatb (b 140) nosegeHNs <
BHUMaHue (d 250)
'\a‘\/
T | AT vt
> . np;%%%ﬂg””“ lNcuxomoTopHble ﬁpo,qykumeﬁ, He‘?amsmsm,
U NCUXOMOrUYECKIX DyHKLMM HEKOHTpOnMpyemMoe Bo3byxaeHNs
Harpyaok (b 147) C arpeccuBHbIM
(d 240) 1 ayToarpeccuBHbIM NoBeAeHnem
B COCTOSIHUM OCTPOro cTpecca
b 1520 — > /
afieKkBaTHOCTb TpyaHocTi <
ZIV;%L%IM_ DYHKLMM SMOLMIA B ChoMHbIX <
< »  MEXIIMYHOCTHBIX
M OLUOE A hae (b 152) B3aMopAeicTBUAX
nabunbHocTb (d 720) <€
b 1522 — cnekTp
amouun
‘ b 1641 — crnoco6HOCTb
L K opraHusaLuu u nnaHnpoBaHuio
TpyaHocTn n b 1643 — korHMTMBHasA rmbKocTb
B LUKONbHOM CHOTM ST IBIC b 1644 — cnocoBHOCTL 0CO3HaBaTh
oBpaszoBaHum (pg";'(é-‘r” 1 KOHTPONMPOBATL CBOW AeNCTBUSA
(d 820) ( ) b 1645 — cnoco6HOCTb
> 1cnonb3oBaTh CBOW NpeablayLLnii
onbIT
b 1646 — ymeHue cTaBuUTb Lienun
\/ 1 gocTuraTb UX
dakTopbl OKpyxatoLlen cpeabl (6apbepHble 1 obneryawoLme):
3MoL1oHarnbHas
P nonaepxka poauteneit yCTaHOBKM neJaroros
(e 310) B OTHoLWeHun COBI

ycTaHoBku poauteneii (e 410) | (e 430)

Puc. 3. MexaHu3ambl (hopMMPOBaHNS OrpaHnyeHnii pyHKLMoHUpoBaHus y geten ¢ COBI
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PeabunntaunoHHbIA AnarHo3, coCcTaBneHHbIN
no kogam MK®, cnocobCcTBYeT yny4yLIEHNIO Mex-
OVNCUMMNINNHAPHOIO M MEeXBeOOMCTBEHHOro B3au-
MOOENCTBUI B OKa3aHUN MeULIMHCKON N KOppekK-
LWOHHO-NeJarornyeckon nomolm pebeHky
c COBI.
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