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Hopozue konneau!

Ecmb 6 xu3Hu pa3denumernbsHasi 4epma, 00 KOmopoU XO4emcs yCKopUMb mevyeHue 8peMeHu, a rnocre Hee —
3amednums uau ocmaHosumb. OMmMo 8peMsi, Koeda Yeslo8eK MOKOPSemcsi COCMOSIHUIO C80e20 meria, COKPYUWEHHO
cMompum Ha ebinadaroujue 80510Chl, 03aboYeHHO cyumaem Mnpoxumble 200bl, CKpbleaem O0eHb POXOEHUs, He
MOHUMas!, Ymo K4 K 00/120fiemuro U c4acmbio — 3mo OyX08HOCMb.

Kaxobili eo3pacm Hecem ceou padocmu, Kaxdomy OocmynHa C80s1 8HYMPEHHSAS Kpacoma, U Hado ymMemsb
Hacnaxdambcsi amuMm. PebeHoK omkpbieaem enasa u eudum mupo3daHue 80 eceM boeamcmee U 8eslukonenuu.
Bpewms usymneHus, dogsepyusocmu, rnpobyxdeHus Oyxa. FOHowa no3Haem noboeb 8 cr1iadoCmMHOM mMOoMIIeHuUU
u myqyumernsHom bnaxeHcmee. [Topa mMeymamerbHbIX MOUCKO8, 80rpocos 6be3 omeemos, Opybbl U OMpeYeHus,
uckpeHHel nrobeu Ko eceli sceneHHoU. B3apocnbili uenogek HaxoOum XU3HEHHOe rpu3saHue, ymeepxodaem Oyxos-
Hyto camocmosimesnibHocmb. [lepuod 3asepuwieHuss hopMupos8aHuss xapakmepa, yerekamersibHbIX 3aMbIC108 U nep-
criekmus. 3penbill Myx rno3Haem padocmbe U MyKU meopyecmea, Ucrbimbieaem rpedesi ceoux cus U npedMemHyto
anybuHy xu3HuU. Bpems 3acnye u npusHaHus, cyacmbe 3aKOHYEHHbIX meopeHull. Cmapocmb 8Kywaem rnokou
u muwuHy cepduya, Hacnaxdaemcsi gnacmbio c80600HO20 ompeyveHus, sudum neped coboli duHbIl 20pPU3OHM
JKU3Hu. lNopa crnadocmHbix 8ocrioMuHaHul, sbicwel dyxosHol 3pesiocmu. A dpesHeMy cmapuy daHo euwe bonbuwe,
OH npuobujaemcsi K mauHcmeeHHoU yenecoobpa3Hocmu mupa 8o gcell anybuHe u bnazocmu. Tuxoe yyumerib-
cmeo mMyodpeuya, MUPHOE 0C8060XOeHUe Om 8Cea0 CIULKOM 4Yerlo8e4ecKoz0, rnpedyyscmeue CKopozo rnpeobpaxe-
Husi u3HU. OH yXe NpoHUKaem 830POM 8 MOMYCIMOPOHHIO XU3Hb, 20mo8 briazocio8umpb C80U 3eMHOU KOHey, U,
rokudasi 3ems10, CrOKOUHO ecmyrnaem 8 mom 8e4YHbIU MUp, KOmopoMy rpuHadnexam e2o nomMbicsibl. CKOMb Xe
cyacmnue 4erosek, npuemmowull ymexu cmapocmu u He ympamuswuli 0apos toHocmu!

Mexdy mem cmapyeckuli 803pacm 80CMPUHUMAEMCS KaK nevyasibHoe OCYXOeHuUe XU3HU. TexHo2eHHas uyususu-
3ayus nodapurna becripeyedeHmHyo 8 ucmopuu nPOOOKUMENTbHOCMb XU3HU, HO COUUYM He 20mo8 ee MPUHSMb.
Yx00 cmapukos u3 obuwiecmeeHHOU XU3HU B80CMPUHUMAaeMCcs KaKk HopMa, cHumaemcs, Ymo 8 Hawe cocms3a-
mesibHoe 8PeMsi OHU MaJio Ha 4mo 200Hbl. CmpeMreHue «nodmsiHymb» UX coyuarsbHbili cmamyc u 0o6umscs
akmueHol uHmeezpayuu 8 obwecmee omcymcmeyem. OHU moznu 6bl nepedampb HaKOMIEHHbIU Orfbim, HO MeXOy
MOKONEHUSIMU 803HUKNa 2/1ybokasi mpewuHa u3 mexHonoauli u udxumanusayuu. Monodexs, He 3Harowas ¢hursio-
coqhuu XKU3HU, MOCMOSIHHO cMompswasi cebe 8 pyky, 20e 3axam MOOUMbHUK, HE MOHUMAaem MOXusbiX, UX MPUHSMO
meprems, eciiu He MOfTHOCMbIO UgHopuposamsb. PaHblwe cmapukosg criywarnu, menepb oHU oOuHoku. Ecrnu ecmb
803MOXXHOCMb, repecensgomcs 8 0oma rpecmapersix, 20e Habnodaom, Kak MOCMerneHHo yxodsim 8 Mup UHOU ux
Opy3bsi, Muxo 830bIxarowjue H4epes cCmeHKy. Vnu cupomiueo Xugym 8 CKPOMHbIX 20pOOCKUX K8apmupax U MOKOCU8-
wuxcs cenbckux 0omax, omodasasi nocredHee 3a 2a3 U 371eKmpuyecmeso.

BcmynineHue obuwiecmea 8 «8eK MOXUIbIX» 8bl0g8Ueaem cmapeHue 8 Yucrio 06bEKMUBHbLIX ¢hakmopoe coyu-
anbHo20 pucka u mpebyem co30aHuUsi KOMIIEKCHOU cucmeMbl MeOUKO-couuanbHoU 3awumsel epaxoaH MPeKIoOHHO-
20 8ospacma. K coxaneHuro, nosuyusi coyuyma O0aneka om udeasibHoU, 2epuampuyeckasi MoMOWb 8 CO8PEMEHHOM
rnoHUMaHuu ¢hakmuyecku omcymcemesyem. [lpecmux creyuanbHOCMU «2epuampusi» HU30K, MeOQUKU HEe Xomsm
pabomamb co cmapukamu 8 curny npedybexoeHHocmu U 30U0xucmckux rnpedcmasneHud.

B Hoseliwel ucmopuu eepuampusi pa3susanachk Mo nymu co3daHusi eocriumarnel eemepaHos8 80UH, Komopkble,
Mo cymu, s18M180Mcsi caHamopusiMu, peabunumayuoHHbIMU UeHmpamMu Uunu cmayuoHapHbIMU omoeneHusiMu 0nsi
OMHOCUMEIbHO akmugHbIX rnoxusbix moded. O eepuampuu bbimyem noxHoe npedcmasneHue Kak o pedyyuposaH-
HOM pa3desie 8HympeHHUx bone3Hel, Komopbil Kak «/10CKymHoe 00esifio» eKoyaem pasHble MeduuyuHckue Ouc-
UUMNIUHBLI ¢ MOYKU 3peHuUsi ocobeHHocmel medeHusi 6onesHel 8 cmapyeckoMm go3dpacme. Omo He coomeemcmsy-
em cospeMeHHbIM rpedcmasneHusiM 0 eepuampuyeckol MeduyuHe, coenaswell 02pOMHbIU PbIBOK 3a MocrnedHuUe
200bI, Koela crnoxurscsi ocobbili mepMuHono2u4YecKkuli annapam, ee npornedesmuka u creyuguka nevebHo-peabu-
numayuoHHol momouwju.

Kak npedomepamump unu xoms 6bl cMsie4umb KPU3UC MPEKTOHHO20 8o3pacma? Peuenm eeyHol morodocmu
«He paccmaHycb ¢ komcomoriom, bydy 8e4HO MorodbiM» nepecman cpabambigamb rnocne pasgana CCCP. apwmo-
HUSi cmapocmu — 3mo UerbIil KOMIIIEKC CllazaeMblX, KOMOPbIU HadyuHaemcs ¢ 20cy0apCmeeHHO-Pasoso2o pezy-
nuposaHusi cmamyca noxunblx modell U 3akaH4Yugaemcsi KoroccasbHol OyxoeHol pabomoli caMoeo Yeslogeka.
CmapeHue coscem He obs3amernbHO Oeepadayus, 3mo fnpoyecc npeobpasosaHusi TUYHOCMU He 8cezda 8 XyOuwyr
CmMOpPOHY. BaxHo mupumbcsi ¢ npobnemamu gospacma u obecriedums HEOB6XO0OUMYO Hazpy3Ky Oywe, meny, UH-
mennekmy. [nsa npomugodelicmeusi nomepe Momusgayuu XU3HU ,0C06EHHO paspywiumesibHoU 8 MPeKIOHHOM 803-
pacme, . Cenbe npednoxun peuenm «ymal o cebe, Ho 6ydb Heobxodum 0nsa Opyaux». XKuU3Hb mMoxem
u QormKHa 3asepuwumbCsi cmapoCmbio-2apMoOHUel, cmapocmb-MyOpPOCMbIO.

C ysaxeHuem,
npogpeccop

/ M 10. K. Abaes
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®AKTOPbI, BJIUAIOLLMUE HA UMITJTTAHTALIMIO SMBPUOHA Y NALUMEHTOK,
HAXOOALLUXCA B LIUKITAX KCTPAKOPIMOPAJIIBHOIO ONnoAOTBOPEHUA

n.B. TYPOK

lopoackasi ruHekonornyeckas 6onbHuya, MuHck, benapycb

Uenb uccnedoeaHusi. [lposecmu aHanu3 hakmopos, 8Kto4asi yibmpa3ssyKosble, efUsIOWUX Ha UMnaaHmayuo
ambpuoHa, oueHUmb UX 8Kkiad 8 MpoeHo3uUposaHuUe Ucxo008 npu nposedeHuU UUKI08 8crioMo2amesibHbIX pPernpoodyK-
mueHbIX mexHomnoaul (BPT).

Mamepuan u memodbl. ObcriedosaHa 121 nayueHmka, Haxoosiuwasicsi 8 npoepamme BPT. o pesynbmamam rnpoeedeHHbIX
rpoepamMmM 3KCmpakKoprnopasbHo20 Ornlo00MBOPEHUsT KeHUWUHbI Bbinu pa3dernieHbl Ha 2 2pynrbl: 8 OCHOBHYIO epyriy eowsu
60 nayueHmok, y KOmopbix KIUHUYeckast 6epeMeHHOCMb Hacmynura, 8 epyry cpasHeHusi — 61 nayueHmka, y Komopol KiuHU-
yeckasi bepeMeHHOCMb He Hacmynuna. [posedeH cpasHUMESIbHBILU aHau3 ybmpassyKosbiX XapakmepucmuUK OpeaHo8 Masioeo
ma3sa y rnayueHmok ¢ becriioduem, Haxodsuuxcs e rnpoepamvmax BPT & 3agucumocmu om HacmymnnieHusi UMniaHmauuu.

Pesynbmamel. 1o pesynbmamam rnposedeHHO20 uccredosaHusi 8bisierieHbl 00CMO8EPHbIE MeXepynnosble pasu-
qusi no monuuHe sHoomempus (p=0,014), nukosol cucmosnuyeckol ckopocmu (FMCC) e mamoyHbix apmepusix (p=0,028),
onuHe mamku (p=0,006), aHomanuu ¢hopmbl nosgocmu mamku (p=0,045), Hanu4uro/omcymecmeuro nepucmarnbmuKu 3H-
domempus (p=0,008), eonH saHOOMempusi ¢ MPOMUBONOIOXHOU HarnpasneHHocmbio (p=0,0014). YcmaHoeneHo, Ymo
Hanu4ue MUOMbl Mamku Marbix pa3mepos (p<0,001), nosepxHOCMHbIX (hOPM HapyXHO20 2eHumasibHo20 3HOOMempPUO-
3a (p<0,001), enybokozo uHgunbmpamueHo2o s3Hoomempuo3sa (p=0,021) yxydwaem npoeHo3 umnnaHmayuu. C rnomo-
wpbto ROC-aHanusa 6binnu paccyumarbl Mopo208bie 3HaYeHUsI KOUYECMBEHHbIX Mnokasamernel Ofisi MPoe2HO3UPo8aHuUs
ycnewHo2o ucxoda npoepamm BPT, onpedeneHbl ux 4yyscmeumesnibHOCMb U crieyuguyHocms. [lopozosas eenuyuHa
monuuHbl sSHOoMempusi cocmasuna 9,6 Mm (YyecmeumernbHocmb — 75 %, crneyugudHocmb — 70 %), OnuHa Mamku —
55 mm (4yecmeumenbHocmb — 70 %, cneyugpuyHocmb — 74,1 %), MCC xomsi 661 8 00HOU U3 MamoYyHbIX apmepull —
37 cm/c u 6onee (4yscmeumenbHocmb — 62,5 %, cneyugpuyHocmb — 70,7 %).

3aknroyeHue. Npu nposedeHuu npoepamm BPT monuwjuHa sHOoMempusi He Moxem bbimb UCMOoIb308aHa 8 Kayecmee
e0UHCMBEHHO20 yNbmpa3sykoeo20 Mapkepa e2o peuyenmueHocmu. BHedpeHue komnnekcHol yrnbmpa3ssyKkoeol OueH-
KU cocmosiHusi a3HOOMempuUsi 8 K/TUHUYECKYI0 npakmuky criocobcmeyem Mpo2Ho3uposaHuto ucxodos npozpamm BPT
U r08bIWEHU UX 3¢hghbekmusHocmu.

Knroyesnble csioea: becnnodue, scrioMocameribHble pernpodyKmueHble MEXHOM02UU, SKCmMpaKopnopasrabHoe Orslo-
domeopeHue, monwuHa s3Hoomempusi, OonmnIepoMempusi MamoYHbIX apmepull, nepexodHasi 30Ha MUOMempusi, nepu-
cmanbmuka 3HOoOMempusi, 80/1HbI IHOOMempusi, 3¢hgheKmusHOCMb UMMIaHmMayuu 3mM6puUoHa.

Objective. To analyze the factors, including ultrasound, affecting the implantation of the embryo, to evaluate their
contribution to predicting outcomes during assisted reproductive technology (ART) cycles.

Materials and methods. 121 patients in the ART program were examined. According to the results of IVF programs, women
were divided into two groups: the main group consisted of 60 patients in whom clinical pregnancy occurred, the comparison
group consisted of 61 patients in whom clinical pregnancy did not occur. A comparative analysis of the ulfrasound characteristics
of the pelvic organs in patients with infertility who are in ART programs, depending on the onset of implantation, was carried out.

Results. The results of the study revealed significant intergroup differences in endometrial thickness (p=0.014), peak
systolic velocity (PSV) in the uterine arteries (p=0.028), length of the uterus (p=0.006), anomalies in the shape of the uterine
cavity (p=0.045), presence/absence of endometrial peristalsis (p=0.008), endometrial waves with the opposite direction
(p=0.0014). It was found that the presence of small uterine fibroid (p<0.001), superficial forms of external genital
endometriosis (EGE) (p<0.001), deep infiltrative endometriosis (DIE) (p=0.021) worsens the prognosis of implantation.
Using ROC-analysis threshold values of quantitative indicators for predicting the favourable outcome of ART programs
were calculated, their sensitivity and specificity were determined. The threshold endometrial thickness was 9.6 mm,
(sensitivity — 75 %, specificity — 70 %), uterus length — 55 mm (sensitivity — 70 %, specificity — 74.1 %); PSS in at least
one of the uterine arteries is 37 cm/sec and more (sensitivity — 62.5 %, specificity — 70.7 %).

Conclusions. While conducting ART programs the thickness of the endometrium cannot be used as the only US
marker of its receptivity. The introduction of a comprehensive ultrasound assessment of the state of the endometrium in
clinical practice contributes to predicting the outcomes of ART programs and increasing their effectiveness.

Key words: infertility, assisted reproductive technologies, in vitro fertilization, endometrial thickness, uterine artery
doppler, junctional zone of myometrium, uterine peristalsis, endometrial waves, embryo implantation efficiency.

HEALTHCARE. 2022; 8: 5—15.
FACTORS AFFECTING EMBRYO IMPLANTATION IN PATIENTS INIVF CYCLES
I. V. Turok
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Bo Bcem mupe, B ToM yucrie n B Pecnybnuvke
Benapycb, oTMeyaeTcst pocT yncna npoBOAUMbBIX
nporpamMMm 3KCTPaKopnoparibHOro onoAo0TBOPEHUS
(BKO), 3a nocnegHee gecsatunetTve Ux Konuye-
CTBO yBenuuunoch B 4 pasa. OgHako adhpekTums-
HOCTb MEeTOA0B NO aHHbIM OTAENEHUS NaHupo-
BaHUSA CeMbW U BCOMOraTernbHbIX penpoayKTuB-
HbIX TexHonorun (BPT) PHIL, «Matb n guta» co-
cTaBuna B cpegHem ot 34,2 B 2008 r. oo 38,0
B 2021 r. B pacyeTe Ha oauH uukn. Hegocrtatou-
Hasi pe3ynsTaTMBHOCTb, HemManasi CTOMMOCTb Mpo-
ueaypsbl, a Takke CONyTCTBYHOLLME PUCKN AOKa3bl-
BalT He06X0OMMOCTb MOUCKa HOBbIX MPEeAUKTO-
poB ycnexa B nporpammax 9KO.

Mpouecc nmnnaHtTauun smM6pNOHOB ABMseTCA
Hanbornee BaXHbIM 3TanoM B HacTynneHun bepe-
MeHHOCTU. CYnTaeTcd, 4To NepBOCTENEHHOE 3Ha-
YyeHue A58 penpoayKTUBHOMO ycrnexa UMeroT [Ba
dhakTopa: BOCNPUUMUYMBOCTb SHAOMETPUSA U Kade-
ctBo oouutoB [1]. Mo oueHkam J. M. Franasiak
N COaBT., HA Ka4YeCTBO 3MOPMOHOB MPUXOOMUTCSH
ofHa TpeTb HeyAay npu UMnnaHTaumu, B To Bpe-
MS KaK HeafekBaTHas peuenTMBHOCTb 3HOOMET-
pUsi U UBMEHEHNE KOHTaKTa 3MO6pUOH — SHAOMET-
pUn OTBETCTBEHHbLI 3a OCTaBLUMECS ABe TpeTu [2].
PeuenTMBHOCTbL 3HOOMETPUS — CTPYKTYPHO-(PYHK-
UMOHarnbHble XapakTepucTukn, onpegenstoLme ero
CNOCOBHOCTb K MMMnaHTaumn. 30Mn0TbIM CTaHaap-
TOM OLIEHKM COCTOSIHUSA NOMOCTU U Crinanctom o6o-
NOYKM MaTKU NpuUsHaHa rmcrepockonus ¢ buoncu-
el n nocneayroLmm rmcToriorM4eckuMm nccneao-
BaHWEM 3HOOMETPUSA, OAHAKO MMCTONOrnyeckne
KPUTEPUN TOHKOIO U PeLenTUBHOro 3HOOMETPUS
Ha CerogHsLWHUM AeHb He BbipaboTaHbl [3]. Heob-
XOAUMO OTMETUTb, YTO MCTEPOCKONUSA U MPOBO-
AnMoe BbICKabnmeaHue MonocTu MaTku SABMASHOT-
CH MHBA3WBHbIMW MaHUNyNAUNAMU, OHU MOTYT
ObITb PaKTOPOM Pa3BUTUSA ATPOTEHHOIO XPOHUYEC-
KOro aHgomeTpuTa, NPUYMHON noBpexaeHus Ga-
3anbHOro Crost 3HAOMETPUS N UHBIX OCIIOXKHEHWI.
Kaxgasi nocnegytowlas BHyTpuMaToyHas MaHuny-
NAUMSa OONOMHUTENBHO YMeHbLUaeT addeKkTnB-
HOCTb uMmnnaHTauum B nporpamme KO B cpen-
HeM Ha 6,31 % [4]. [MoaTomy rmcTonoruyeckoe uc-
crnepoBaHve Heobxoanmo paccMaTpmBaTh B KOMIM-
nekce C HOBbIMW HEWHBA3MBHbIMW MeTOoAaMMU
OLEHKM BOCNPUUMYMBOCTU aHAoMeTpusa. OaHum
N3 Taknx MeTogoB SIBNSETCH yNbTpa3ByKoBOE UC-
cnepoBaHune (Y3W). OHo obnagaeTt psgom npe-
nMyLLecTB (Bblcokas MHPOPMATUBHOCTb, HEUHBA-
3MBHOCTb, 6€30NacHOCTb, JOCTYNHOCTL), a COBpe-
MEHHble pexumbl ¥Y3-Bu3yanusaumm npegocras-

NA0T HOBble BO3MOXHOCTW 115 OLIEHKU COCTOS-
HUA SHOOMETPUS.

Llenb nccnenosaHua — npoBecTy aHanua gakro-
POB, BKIOYasA YNbTPa3ByKOBbIE, BINAIOLMX HA UMI-
naHTaumo aMBproHa, OLEHWUTL X BKNag B MPOrHO3U-
poBaHne UCXoMoB Npuv nNpoBedeHun uukros BPT.

Matepuman um metToabl

B npocnekTuBHOE MccnefoBaHue BKKOYEHDI
nauneHTkn, Haxoamewmeca B nporpamme IKO
oTgeneHus nnaHuposaHus cembn n BPT PHIIL,
«Matb n guta» ¢ aueapsa 2019 r. no noHb 2020 r.
Bcero 6bina obcnepgoBana 121 naumneHTka.

Kputepuun BkntoYeHUsA: nauneHTkn ¢ nobon
dopmon Becnnoansl, BEPOATHOCTbL NPEOAONEeHUs
KoToporo ¢ nomoLbto BPT Bhilwe, Yem npu npume-
HeHUW Opyrnx MeToaoB feyeHnd; so3pact — 18—
49 net; OTCyTCTBUE NPU3HAKOB XPOHUYECKOrO 9H-
JoMeTpuTa No AaHHbIM MMCTONOMMYECKOro 3aKto-
YeHus, NpoBeAeHHOro nepen nporpammon BPT;
nepeHoc ambpuoHos ([13) xopollero kavyecTBa;
XXEHLLMHbI, NpOXKMBatoLLme Ha Tepputopum Pecny6-
nukn benapyck; MHPOPMUPOBaAHHOE cornacue na-
LMEHTOK Ha BKIMOYEHME B UCCredoBaHue.

Kputepum ncknoveHns: 3abonesaHus ¢ gedop-
Maumen nonocTn Matku (Mmoma 6onbLUMX pasme-
poB, y3rnoBasi foopMa ageHoM1o3a); naTonornyec-
Kne COCTOSIHUS HOOMETPUS (NONUMbl 3HAOMETPUS,
CUHEXMWN B NOSMOCTM MaTKW, BbISIBNEHHbIE B AEHb
nuccnegoBaHud); oTMeHa 13 B NonocTe MaTku
B UCCreayemMoM LMKne.

Y BCEeX XEHLUMH NPUMEHSANN CTaHAAPTHLIN Npo-
Tokon OKO mnnn SKO/mHTpauutTonnasmaTnyeckyto
UHbekuMo cnepmatosonga (MKCW) ¢ ncnonbso-
BaHMeM npenapaToB peKOMOMHAHTHOIO OMSNKY-
noctumynupytrowero ropmoHa (®CIN) nnun yenose-
YecKnx MeHonaysarnbHbIX rOHagOTPOMUHOB U aH-
TarOHWCTOB rOHaJOTPOMUH-PUITNIUHT-CaKTopa
(THPT). MepeHocunn ToNbKo MOPAONOrMYECKU Ka-
YeCTBEHHbIE AMOPUOHbI Ha 3—5-e CyTKMN KynbTu-
BUpoBaHus. OcTaBLIMECS XKUIHECNOCOOHbLIE aMB-
PUOHBbI KPMOKOHCEPBUPOBANn MeToA0oM BUTpUdK-
Kauun. bepeMeHHOCTb AuarHocTupoBanu Gruoxm-
MWUYECKUM MeToAoM Ha 14-e cyTkm nocne 3
B NOSOCTb MaTKu. HacTynneHue knuHuveckom 6e-
pPEMEHHOCTU, ANarHOCTMPOBAHHON NyTeM BU3yanu-
3aumn npu Y3WM ogHoro nnogHoro sinua unm 6o-
rnee, KOHCTaTUpOBanu Ha 21-e CyTKu.

B pamkax paboTbl Y3/ gaHHbIM nauueHTkam
NpoBOAWNKN B OeHb BBEAEHUS Tpurrepa ouHarb-
HOro co3peBaHnsa oouMToB (OBYNATOpPHaAsA A03a
npenaparta XIM4Y).
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Y3W ocywecTBnanu Ha Y3-ckaHepe BbICOKOro
knacca Samsung Medison Accuvix V10 no ctaH-
AapTHomy npoTokony [5].

WMccnepgoBaHne HadmHanm ¢ TpaHcabgomMuHanb-
Horo Y3-ckaHumpoBaHusi (C HaNOSIHEHHbIM Moue-
BbIM Ny3blpeM), MAEHTUDMLMPOBANIM MOYEBOW Ny-
3blpb, MOMOXEHNe Tena u Werkn matku. [lanee ns-
MepeHMs NPOBOAWIN TPaHCBarMHanbHoO npu ono-
POXXHEHHOM MOYEBOM ny3blpe. [na 3Toro maTtky
CKaHMpoBanu B carMTTaribHOW NIIOCKOCTU OT OA-
HOrO MaTO4YHOrO yrra 40 NPOTUBOMNONIOXHOrO, 3a-
TEeM B NONEPEYHON NOCKOCTM OT LUENKM MaTKn 4O
OHa. Onpegenanu nonoXxeHme MaTku, oLueHnBanm
ee OJIMHY U LUMPUHY, NepegHe3aaHuin pasvep (Ton-
WMHY). nnHy Tena maTku U3Mepsnu B carutrarnbs-
HOWM NAIOCKOCTU OT BHYTPEHHEro 3eBa [0 Hambo-
rnee yganeHHom Toukn gHa. MNepegHesagHuin pas-
Mep onpeaensanu nepneHaukynapHo AnnHe MaTku
MO HapPYXXHbIM KOHTypam nepeaHen u 3agHen cre-
HOK B Hambonee WMpokon Yactu Tena matku. Ln-
PUHY n3mepsinu B Hanbonee LUMPOKOM YacTu OT
NpaBoro A0 NeBOro KOHTypa GOKOBLIX CTEHOK MaT-
kn. [lanee nponsBoannm pacyeT oobema (cm?) mat-
kn. Ero Bbluncnanm no gopmyne, 3anoxeHHon
B nporpaMmmHoe obecneyeHune Y 3-npnbopos:

V=0,523 x AxBxC,
roe A, B u C — anuHa, TonwuHa v luimpuHa opraHa
(cm); 0,523 — koadhPULNEHT.

OTmevanu cocTosiHUe 1 Hanuyne obpasoBaHuii
MUOMETPUS — Hanuine MMoMbl MaTtku, Y3 npu-
3HAKOB aJeHOMMNOo3a, HapPYXXHOro reHUTarnbHOro
aHgomeTpuosa (HIMI).

Ocoboe BHUMaHWE yaensanm oLueHKe COCTOSHUS
aHgomeTpusa. [ns aToro nocne nonyveHusi o63o-
pa Bcen MaTKu M3obpaxeHne yBenuyunBanum n Ha
3KpaHe OCTaBNAMNM TONbKO M306paxeHne Tena
MaTKW. YBenuyeHue ycTaHaBnmBanm Kak MOXHO
GonbLnM, POKYCUMPYSACH HA SHOAOMETPUMN.

MepuctansTuky 3HOOMETPUA U3yvann B cpea-
HecarnTTanbHOM cpese, B Te4YeHne 3 MUH NpOBO-
AWM OLEHKY aKTMBHOCTWM MaTku. AHanuaupoBanu
nepuctanbTUKy No KPUTEPUD «Hanu4mne/oTcyT-
cteuey. Npn ee Hanuunm onpedensany Hanpaesne-

Cuctema knaccudmkauum BosH aHAOMeTpUst

HMe BONTHOOOPAa3HOM akTUBHOCTY aHAOMETpUs. Bon-
HOOBPa3Hyt0 aKTMBHOCTb 3HAOMETPUS OnucbIBanu
C MOMOLLbIO CUCTEMBI Kraccudmkaumm (Tabn. 1) [6].
PernctpupoBanu AnuTenbLHOCTb BOMHbLI (C) U Yac-
TOTY BOJTH (KONMYECTBO COKpALLEHWUA B MUHYTY).

OueHKy TonwmHbl 3HgomeTpus (T3A) npoBoannu
B CarMTTanbHOM cpe3e, OHa BKrtoYana B cebs Mak-
CMMarbHYy0 TOMWUHY 0BOoMX CrioeB SHAOMETpUS
(pvc.1, 2). Ansa aToro kanunepsb! pasmMeLLani Ha ypoB-
He [IByX NPOTMBOMOJOXHbIX FpaHunL, pasgena «3Hao-
MEeTPUA — MUOMETPUA» 1 TO U3Mepsnun nepneran-
KYNSPHO CPEAVMHHON NIMHUN SHOOMETPUSA B TOM MecC-
Te, e OH Obin Hanbonee ToncTeiM. Paamep T3 yka-
3bIBanu B MM C OKpYrrieHneM 10 OHOro AeCATUYHOIo
3Haka [7]. hamepeHunsa npoBoaunu 4o 1 Nocre oueH-
KM NnepuctansTMY4eckon akTMBHOCTU. Pukcuposanu
MaKcumMarbHyto TonwuHy (TOMakc) B nepuos penak-
caumum, MUHUManbHy BenuuuHy (TOMUH) — B ne-
pvo MakCUMarnbHOrO COKpaLLEeHWs; paccuuTbiBanu
pasHocTb TO Mexay MakcumarbHbIM U MUHUMarb-
HbIM nokasatensamu no gopmyre: TOMakc — TaMUH.
CpegHtoto BenuunHy TO paccuntbiBanu no gopmy-
ne: (TAOmakc + TOMUH)/2.

CTPYKTYpY U 3XOreHHOCTb SHAOMETpUS onpe-
Aensanu no crnegyowmnm Y3 BapuanTam [8, 9]

* TN A — NOMHOCTbLIO OOHOPOAHbIN TMNEPIX0-
reHHbIN 3HAOMETPUN, LUeHTpanbHas 3XoreHHas
NVHUA He BU3yanuanpyercs;

* TUN B (NPOMEXYTOYHbIN BapnaHT) — U303X0-
FeHHbIN SHOOMETPUIA, NPU 3TOM LieHTpanbHas 9Xo-
reHHas NHUA HeperynsapHas unvM oTCyTCTBYET;

* 71N C — TPexXcrnovHbI 3HOOMETPUIA, KOTOPbIN
COCTOMUT U3 BbIPAXEHHbIX HAPY>XHbIX W LieHTpanb-
HOWM TUMNEePAaXOreHHbIX NUHUIA U BHYTPEHHEN rumno-
3XOreHHOW UMM aH3XOoreHHon obnacTu.

MepexoaHyto 30Hy oueHVBanu B AHe, Mo nepea-
Hen 1 3agHen CTeHkaMm, NPOBOAUIT OLEHKY TOMLLK-
Hbl, OUKCUpOBaNn HanbonbLLY BENNYUHY. V3yya-
NV CTPYKTYPY, Hannuyune BknodeHun (puc. 3, 4) [10].

HonnnepomeTpuyeckoe uccrnepgoBaHue.
OueHka remoguMHaMUKM COCyAOB MaTKU BKIOYa-
na B cebsa uBeTOBOE AOMMNIIEPOBCKOE KapTUpoBa-
Hue (LWOK) n cnekTpanbHyto JonniepomeTputo.

Tabnuya 1

Twun BonH

OnuncaHune

LlepBrko-pyHOanbHbIE

HanpaBneHb! OT LWEeKN MaTKuU K AHY

DyHOO0-LepBUKATbHBIE

HanpaeneHb! 0T gHa K LWelike MaTku

MpoTnBONONOXHLIE HaunHatowmecs ogHOBPEMEHHO B LLEKe MaTKM U B AHE
Cny4aliHble HaunHatowmecs B pasnmyHbIX oyarax
HeTt BonH HeT BUAMMOI akTUBHOCTU
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Puc. 3. VamepeHne TONWMHbBI NEPEXOLHOW 30HbI

Mpun UOK obpawanu BHUMaHME Ha CTeneHb
N CUMMETPUYHOCTb BacKynsipusaumm MMOMETPUS;
NpoBOANNN BU3yanusaummio BCex BeTBEN cocyam-
CTOro AepeBa MaTku (MaTOYHbIX, apKyaTHbIX, pa-
AnanbHblX, 6a3anbHbIX, CNUpanbHbIX apTepui).
M3yyeHne KpoBOTOKa NpPoOM3BOAMAN B NpaBom
(MMA) n neson (JIMA) maTouHbix apTepusax. Ang
3TOro BM3yanuampoBanu carutranbHbl pa3pes
MaTKM 1 LepBuKanbHbIA kaHan. 3atem gaTtyuk ne-
pemeLLanv B 60KOBOM HanpasneHun 4o Bu3yarnu-

Puc. 4. MNepexogHasi 3oHa
B pexunme LMGpOBOA TPEXMEPHON PEKOHCTPYKLMK

3auun napauepBUKanbHOro COCyaAMCTOro cninete-
HUSE N MOEHTUULMPOBANN KXKAYH0 MaTOYHYO ap-
TEpuo Ha ypoBHE MepeLllenka, rae oHa AenuTcs
Ha HUCXOASLLYIO N BOCXOASALLYO BETBMU.

Bkntovanu cnektpanbHbIn gonnnep, nony4va-
NN cnekTp KpuBbIX ckopocTen kpooToka (KCK)
B KaXxgowm MaTouyHOW apTtepun. NamepeHuna npo-
BOAUMN B BOCXOAsILLIEN BETBM MaTO4YHOW apTe-
pun B Hambonee NpPsAMONIMHENHOM yyacTke npu
OOnbLLIOM YBENMNYEHUN UHTEPECYOLWEN obnacTu
nepneHanKynapHo ocu cocyaa B TOM MecCTe, rae
OHa oThaeT BETBU K Teny maTku, — gyroobpas-
Hble apTepun [11]. OueHnBann BENUYNHY yrno-
He3aBUCUMbIX WHAEKCOB MyfbCaLMOHHOIO WH-
aekca (M) n nHgekca pesucteHtHoctn (UP),
nukoByto cuctonu4deckyt ckopoctb (MCC), ko-
HeuYHylo guactonuyeckyt ckopoctb (KOC), 4to
OTpa)kaeTcsl Ha dKpaHe MOHMTOpa. YronHesaBu-
CUMble MHOEKCbl paccyuTbiBanuM aBToMaTudec-
K1 no npegycTtaHoOBEHHbIM POpMynam npu aB-
TOMaTMUYECKOWN TpacCcupoBKe cnekTpa. AHaNn3u-
poBanu cnektp KCK, a uMeHHO Hanuiue narto-
NOrn4Yeckoro cnekTpa — AMACTONNYECKOMN
BblEMKW, aHOMarnbHoOro nuka C, peBepcHOro Kpo-
BOTOKa B guacTtony (puc. 5).

OHOoMeTpuanbHbIi KPOBOTOK Kraccuduum-
poBanu No KONMMYEeCTBEHHOW OannbHOM oueHke
(puc. 6, 7) [7]:
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[Lt. Uterine A]

PSY -38.44cm/s
EDV -4.69cm/s
TAMY -5.89cm/s
TAPV -11.37cm/s
PGmean 0.08mmHg
PGmax 0.59mmHg
8/D 8.20

D/S0.12

RI 0.88

P1 2.97

R et | L

Puc. 5. OueHka KpoBOTOKa B MaTOYHbIX apTepusix

* 1 6ann — OTCyTCTBME KPOBOTOKA (a);

* 2 6anna — MUHUManbHbLIA KPOBOTOK (b);

» 3 6anna — yMepeHHbI KpoBOTOK (C);

* 4 Banna — WHTEHCUBHbIN KPOBOTOK (d).

Hanee nposoagnnu 3D-uccnegoBaHue, nsy4a-
nn cbopmy MosIoCTN MaTKK, OTMEeYanu Hann4ne aHo-
MarnbHOW MOMOCTH.

B aunyHukax nccnegoBanu CTPYKTypy W Hanu-
4yne HoBoobpasoBaHui. MpoBoaMnM nNoacyeT Ko-
nnyectea ONNNKYNoB B NPOTOKONE CTUMYNALUN
SIMYHNKOB, paccyMTbiBann guameTp nuaupytoLle-
ro cdonnukyna. ¥ gonnukyna okpyrron dopmbl
OnameTp U3Mepsinin oT OQHON BHYTPEHHEN CTEHKN
00 apyron, y bonnukyna osanbHoOn (popmMbl M3me-
peHune npoBoAnNu no popmyrne:

(P1 + P2 + P3)/3,
roe P1, P2 n P3 — cooTBETCTBEHHO Makcumarb-
HbIA, MUHUMAIbHBIA U KOCON pasmepbl POMnKy-
na[12].

Mpw Y3-MOHUTOPUHre nocre npoBedeHnsi NpoTo-
Kona CTUMyNAUMM SUYHUKOB MOACHUTBIBANM KOMnu-
4YeCTBO aCMUPUPOBAHHBIX NPU NYHKLMKX PONNMKYNIOB
N KONMMYEeCTBO MONyYeHHbIX oouunToB. OueHuBanu
4YUCNO NOMYYEHHbIX 3MOPUMOHOB B pesynbrate nx
KYNbTUBMPOBaHWSA, OTMEYanu KonnyecTso BUTpUdU-
LUMpOBaHHbIX AMOBPUOHOB Y KONMYECTBO 3MOPUOHOB,
nepeHeceHHbIX B 3ydaeMoMm umkne BPT.

Mo pesynbratam npoBefeHHbIX nporpamm KO
XEHLUMHbI BbINN pasgeneHbl Ha 2 rpynnbl: OCHOB-
Hyto rpynny (O coctaBunm 60 nauneHTok, y Ko-
TOpbIX KNUHWYeckas 6epeMeHHOCTb HacTynuna;
B rpynny cpaBHeHust (['C) Bowna 61 nauueHTka,
Yy KOTOPOW KNUHNYecKkasi bepeMeHHOCTb He HacTy-
nuna. CpedHui Bo3pacT obcnefoBaHHbIX AOCTO-
BepHo pasnuyancsa n B Ol coctasun 33 [32; 35]
roga, B [C — 35 [32; 38] neT (p=0,002).

lMpoBeneHa cpaBHUTENbHAs OUeHKa Y 3-kpute-
puveB y NauMeHToK ¢ becnnognem, HaxoamBLLMXCS
B nporpamme BPT B 3aBMCUMMOCTM OT HacTynne-
HUSA MMMAaHTauuu.

PesynbTaTbl M oGCcyXpaeHue

Y3-uccneposaHue matku. Y 52 (85,014,6)
nauuneHtok O n 51 (85,214,5) ns 'C matka Haxo-
avnace B anteflexio, y 9 (15,0+4,6) Ol n 9 (14,8+4,5)
C (p=0,970) — B retrofiexio.

Mpn n3amepeHnn NUHENHbIX PasMepoB MaTKK
BbIsIBNIEHbl JOCTOBEPHbIE pasnuyuns no ee ArivHe:
B Ol oHa cocTtaBuna 55 [49; 60] mm, B [C — 52
[48; 56] mm (p=0,006) (Tabn. 2).

Mpwv oueHKe M1MOMETPUSA, OpraHOB Maroro Tasa
OOCTOBEPHbIE Pa3nnyuns BbISIBIIEHbI Y NALMEHTOK
C MMOMOW MaTku HebonbLUMX pasMmepoB: 12 nauu-
eHTok (20,0+£5,2) OI' n 32 (52,5+6,4) — IC

Puc. 6. Cxema LK sHOomMeTpranbHOro KpoBoTOKa

Tabnuuya 2
Pa3mepbl maTku
MokasaTenb or rc p
OnvnHa maTtknu, Mm 55 [49; 60] 52 [48; 56] 0,006
TonwumHa, MM 40 [36; 45] 40 [36; 44] 0,848
LUnpunHa maTtkun, Mm 55 [50; 60] 53 [50; 60] 0,369
O6bem MaTku, oM 61,5[46,4; 73,2] 63,2 [45,9; 76,9] 0,908
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Puc. 7. MyHMManbHbIA 3HOOMETpUanbHbIA KPOBOTOK

(p<0,001) (Tabn. 3). NMpun aHanuse nNauneHTOK
C BbISIBIEHHbIM 9HOOMETPUO3OM LOCTOBEPHbIE
pasnuyus BbiBreHbl y nauneHTok ¢ HI3. MNosepx-
HOCTHble popmbl HI'O nmenu 10 (16,7+4,8) nauum-
eHTok Ol n 28 (45,946,4) — I'C (p<0,001); rny6o-
KMl MHUNBTPaTUBHLIN aHOoMeTpunos (MM3) am-
arHoctupoBaH y 6 (10,0+3,9 ) nauneHTok O 1 16
(26,245,6) — I'C (p=0,021).

OueHka cocTosiHMA 3HAomeTpuA. B tabn. 4
OTMeYeHo, 4YTo T3 MakcumanbHas y obcnenoBaH-
HbIX JOCTOBepHO pasnuyanackb n B Ol coctaBuna
10,2 [9,1; 11,9] mm, B TC — 9,0 [8,1; 11,0] mm
(p=0,014). MNpu n3yveHnn mmHuMarnsHon T3, a Tak-
Xe npu pacyeTe cpefHen BenuunHbl TS OOCTO-
BEPHbIX Pasnuyumn Mexay rpynnamm BblBNEHO He
Obiro. B pamkax nccnegoBaHvMs HaMmu nNpoBeaeH
aHarnua pasHocTu T3 y Kaxaon NauneHTKU OgHUM
nccnegosaTtenem Ha ogHom obopyaoBaHuu. Uc-
cnegyemble rpynnbl Mo AaHHOMY KpUTEPUIO He pas-
nnyanucb, ogHako HeobxoAMMO OTMETUTb, YTO
MakcuManbHaga pas3HocTb TO cocTasuna 2,5 mm.

Mpy M3yYeHUU TOMLWWMHBLI NEPEXOAHON 30HbI
MEXrpynnoBbIX pa3nuynmn He BbisiBrieHo (p=0,476).

Mpwn aHanu3e CTPyKTypbl S3HAOMETPUSA YCTaHOB-
neHo, 4To BOMbLIMHCTBO NaUMEHTOK obeunx rpymnn
umenu ctpyktypy tmna C: B O — 45 (75,0+5,6),
B C — 40 (65,6£6,1) (p=0,407); cTpykTypy Tvna
B cukcuposanu y 15 nauymentok (25,0+5,6) O,
y 19 (31,245,9) — I'C (p=0,466); aHoomMeTpuiA TMNa
Ay xeHwuH O He BM3yanuauposanu, 2 (3,3+2,3)
nauneHTkn 'C (p=0,183) nmenu gaHHyto CTPYKTYpY.

BonbwnHCTBO naumMeHTok obenx rpynn umenu
HOpManbHy ¢Qopmy nonoctn wmatku: 55
(91,7+£3,6) — Of, 54 (88,5+4,1) — I'C (p=0,577).
Mpn aHannM3e coCTOAHMA NOMNOCTU MaTKN BbIsiBIe-
Hbl JOCTOBEPHbIE Pasnuyns y naumeHToK C aHo-
Manuammn opmbl: OHM Habnganueb y 4 (6,6+3,2)
nauuneHTok C, B TO BpeMs Kak y naumeHTok Ol
aHomanuu (hopmMbl NOMOCTU HE PErMCTPUPOBANUCh
(p=0,045).

KpoBOoTOK B MaTO4HbIX apTepusax. AHanu3
rnokasaTtenen KpoBOTOKa BbIIBUIT aCUMMETPUIO
LMPOBbLIX 3HAYEHUN CUCTONIMYECKON CKOPOCTU
kposoToka MMA un JIMA. O6HapyxeHbl JocTOBEp-
Hble pasnnyus no NMCC JIMA: B Ol NCC coctasu-
na 38 [31; 46] cm/c, B TC — 35 [30; 48] cm/c
(p=0,028). B TIMA npwu oueHke CKopoCcTeln KpoBO-
TOKa JOCTOBEPHOWN pasHuLbl HE NOMy4YeHO.

YronHesaBuCHMble UHOEKChI cpean NaunMeHToK
UMenNn MOHOTOHHbIE 3HAYEeHUA N JOCTOBEPHO He
otnnyanuck (p>0,05).

Y 60onbLUMHCTBA NauUEeHTOK 06enx rpynn peru-
cTpupoBanu aHomansHble opmbl KCK, ogHako
YyacToTa HapylleHu Bbina conoctaBuma.

KpoBoTok B aHAomeTpuum. [py aHanuse cTpyk-
TYpbl 3HAOMETPUANLHOMO KPOBOTOKA MEXIPYMMOBbLIX

Tabnuya 3

OueHKka MUOMeTpPUSA U OpraHoOB Manoro Tasa
MNaTonoruna or re p
n p£Sp n p£Sp

AZeHoMno3s 33 55,0+6,4 38 62,316,2 0,415
Mwoma maTtku 12 20,0+5,2 32 52,516,4 <0,001
[MoBepxHOCTHbIE hopmbl HI'D 10 16,7+4,8 28 45,9+6,4 <0,001
'3 6 10,0+3,9 16 26,2+5,6 0,021

Tabnuuya 4
TonwuHa aHpaomeTpus

T3, Mm or rc p

MakcumanbHas 10,2 [9,1; 11,9] 9,0 [8,1; 11,0] 0,014
MwuHumanbHas 8,3[7,5; 9,7] 8,9[7,7; 10,6] 0,703
CpegHss 8,7 [8,3; 10,1] 9,1[8,1; 11,1] 0,780
PasHoctb TO 1,3[0,7;1,7] 0,8[0,4; 1,8] 0,246
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pasnuunin BbiBNEHO He 6biro. Y naumeHTok obemx
rpynn Hanbosee YacTo PEMICTPMPOBAII MUHUMASTbHBI
KPOBOTOK B aHAomeTpumn (1 6ann): y 34 naumeHToK
(56,7+6,4) Ol n 35 (57,416,3) — I'C (p=0,969); yme-
PEHHBIN KPOBOTOK (2 6anna) permctpuposanu y 19
(31,7+6,0) nauneHtok Ol 1 20 (2,846,0)—I'C (p=0,816).
OtcyTcTBME KPOBOTOKA pernctpuposann y 5 (8,3+3,6)
naupeHTok Ol n 5 (8,2+3,5) — IC (p=0,845).

OueHKka nepucTanbTUKU IHAOMETpPUSA.
Mo kpuTepuio «Hanuyne/oTcyTCTBUE NepucTarb-
TUYECKON aKTUBHOCTU 3HOOMETPUS» BbISIBIEHbI
OO0CTOBeEpHbIEe pasnuung. B 1abn. 5 ykasaHo, 4To
BOJIHbl 9HOAOMETPUS perncrtpmposanuce y 38
(63,3+6,2) nauuneHtok Ol ny 24 (39,3+6,3) naum-
eHTok 'C (p=0,008).

Mpn oueHke HanpaBneHUs BOJSIH BbISIBIEHbI
OOCTOBEPHbIE pas3nuuns Mexay rpynnamu nauu-
€HTOK, MMEBLLMX BOJSIHblI MPOTUBOMOMOXHON Ha-
npaeneHHocTtn: O — 23 (38,0+6,3), I[C — 11
(18,0£4,9) (p=0,0014). CTpyKkTypa HanpaBneHHO-
CTW NepucTanbTUYEeCKUX BOSTH B UCCNeQyeMblX
rpynnax npegcraeneHa Ha puc. 8.

Mpwn aHanu3e ANUTENbLHOCTM W YacTOTbl Nepu-
CTanbTUYECKUX BOMH JOCTOBEPHbIX Pasfuyuin He

yCTaHoBneHo: gnutensHocte B Ol coctasuna 10
[7; 18] c, B TC —10 [7; 15] ¢ (p=0,386); 4acTtoTa
B Ol coctaBuna 3 [2; 4] cokpawyeHuns/muH, B NC —
3 [3; 3] cokpalueHus/mMmuH (p=0,945).

UccnepoBaHue sinyHukoB. OOLlee konuye-
CTBO POSINIMKYMOB B IMYHMKAX AOCTOBEPHO He pas-
nunyanock: B O — 10 [7; 13], B TC — 9 [5; 13]
(p=0,396).

Mpu nsmepeHumn gnameTpa nuaunpyroLlero on-
nnKyna ycTaHOBMEHbl AOCTOBEPHLIE pas3nnyns
B NpaBoM anyHuke: B O — 18 [17; 19] mm, B C —
17 [15; 18] mm (p=0,011), B NneBOM siM4HUKe pasnu-
YN He BbISBMEHO; AMaMeTp nuaupyrowero dgon-
nukyna coctasun: B O — 18 [16; 18] mm, B TC —
18 [15; 18] mm (p=0,433). To ecTb KpuTEPUEM Ha-
3HaYeHUs1 TpuUrrepa OBYNSALUKN C LEeMblo yrnyylle-
HUS NCXOAOB UMMNMAHTaLMK ABNAETCA pasmep nu-
anpytowero donnukyna He meHee 18 mm.

MpencraBneHHble AaHHblE CBUOETENbCTBYHOT
0 BNUSAHUM Takux Y 3-KpuUTepumes, Kak TONLMHA 3H-
aomeTpus, NCC B 0gHOM U3 MATOUYHbIX apTepun,
nepuctansTuka 3HOOMETPUS, aHoManusa opMbl
NoMnoCTU MaTKW Ha HacTynfeHne KIMHUYECKON
6epemeHHoCTU. O3TOMY AaHHbIE MokasaTenu

C1

oLl 3,2
a 9]
Puc. 8. CTpykTypa HanpaBneHHOCTM nepuctanstuyeckux sonH: a — O; 6 — I'C
Tabnuuya 5
MepucranbTUKa aHAOMETPUSA
or rc
Twn BonH p
n ptSp n p£Sp
LlepBrko-pyHaanbHble 4 6,745,0 4 6,6+7,6 0,501
dyHOo-LepBUKaIbHbIE 7 11,746,3 8 13,14£9,6 0,182
[poTBONONOXHbLIE 23 38,04+6,3 11 18,049 0,0014
Cny4aliHble 4 6,7+5,0 1 1,614,1 0,334
Het BoSH 22 36,616,2 37 60,646,3 0,008
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MOXHO MCNOMb3oBaTb ANS MPOrHO3UPOBAHUSA
ncxogos nporpamm BPT. Takke ¢ yyeTtom paHee
OnybBnNMKOBaHHbLIX HAMW OaHHbLIX B KayecTBe npe-
AVKTOpa UMNaHTaumMm aM6pruoHa MOXHO UCMOSb-
30BaTb BO3PAcCT NaUUEHTKU U YPOBEHb aHTUMION-
neposa ropmoHa (AMrI’). [Ina aToro ¢ NOMoLLbLo
ROC-ananu3sa 6binm paccyntaHbl NOpOrosble 3Ha-
YeHUS KONMMYECTBEHHbIX NokasaTenewn Ansa nporHo-
3MpOBaHNA UMMMAAHTauuu, onpenensany nux vyB-
CTBUTENbHOCTb N cneumdnyHocTb. [laHHble npea-
CTaBrieHbl B Tabn. 6 n 7.

HesaBuncrmo oT npoBoanMbix npoTokonos KO
N UX MCXOOO0B CyLLeCTBYIOT Bonbluve pasnuyns
MeXy eCTECTBEHHbIM LMUKNOM M roOpMOHanbHO
BbI3BaHHOW KOHTPONMPYEMOMN MMNepCTUMynsunen
oBynauuu. Npun KOHTPONMPYEMON CTUMYNALUN
B YCNOBUAX MYNbTUAONIUKYNSAPHOro pocta oHO-
BOE€ COCTOSIHWE M TeYeHMe MEHCTPYaribHOro LmKna
MOSTHOCTBIO OTAMYAKTCA OT €CTECTBEHHOMO LMKna.
B umkne ctumynsuum cynepoBynaumumM NpoMcxoauT
YCKOpeHHoe co3peBaHne sHgomeTpus [13]. B npo-
Lecce noarotoBku K nporpammam BPT oueHky aH-
AOMEeTpUS NPOBOAAT B pasnuyHble dpasbl MEHCTPY-
anbHOro uUuKna, Takke B JeHb npeanoriaraeMmoro
«OKHa MMnnaHTauum». B TedeHne UMKIoB KOHTPO-
nvpyemow CTUMynsaumMmn oBynsaunmn Y 3-MOHUTOPUHT
NPOBOASAT B A€Hb MyHKUUW OOUMTOB, B AeHb [13,
a TaKkke B JeHb BBeeHWNs Tpurrepa oynaumm [13—
16]. VisyyeHune aHOoOMETPUSA C Lenbio Npeaukumnm
ncxopos BPT B 60mnbLUMHCTBE CrnyvaeB OCyLLeCTB-
naT B NponudepaTnsHyto dasy, TO eCTb B AeHb
BBeJEHUs Tpurrepa oBynaumnm. 3To CBA3aHO € Mop-
donornyeckumMm U3MeHeHUSIMU, NPOUCXOASALLNMN
B 9HOAOMETpUN — ycuneHnem nponudepaymm

N YTOMLEHNEM 3HOOMETPUS, KOTOPbIE OTpaxaroT
BOCMPUNMYMBOCTL (PeuLenTUBHOCTb) SHOOMETPUS
N OTKPbITME KOKHA MMMMaHTaummy. Takke 6onbLuoe
3HaYeHue B 3TOT NEPUOL MMEET OLIEHKA CUHXPOHK-
3aumm co3peBaHns ONMNKYIIOB C peuenTUBHO-
CTbto 3HOOMETpUS. HE0OXOAMMO OTMETUTD, YTO Ha
OaHHOM 3Tane NPOUCXOLMUT OLEHKa KpUTEPUEB Ha-
3Ha4eHus Tpurrepa rHanbLHOro Co3peBaHnsa OoLm-
TOB U MOXET NPUHMMaTLCS peLueHune o 3 unu cer-
MEHTaUun LmKna, mcxoad us ocobeHHocTen npo-
BegeHHoro Y3W.

B pesynbrate npoBeAEHHOro CPaBHUTENbHOMO
aHanusa BbisiBrieHbl ocobeHHoCcTU Y 3-xapakTepu-
CTUK 3HOOMETPUS, MaTKU1, ANYHMUKOB, ONpPeaensio-
Lmx ncxodwl nporpamm BPT.

T3 aBnsaeTcsa cambiM BaXXHbIM U Hanbonee nay-
YEeHHbIM NapamMeTpoM aHaTOMMWYECKON OLIEHKMW.
HecMoTps Ha MHOXECTBO NPOBEAEHHbIX UCCNEeaOo-
BaHW, B HacTosLlee Bpems OTCyTCTByeT obLue-
NPUHSTOE NOHATUE Pa3MePOB K TOHKOro» 3HAOMET-
pus, NO3TOMY pasHble aBTOPLI MO, NOPOroBoK Be-
NNYNHON NogpasyMeBalOT PasfiMyHy TOMLWMHY
N NPUBOAST Pa3Hyl €e YacToTy BCTPeYaemMocCTu.
370 CBA3aHO C TEM, YTO HET €4QUHOro «MNpaBuUslb-
HOro» AOHs, OOLENPUHATHOrO ANS NpOBeAEeHUs
nccnegoBaHuii. Takke orpaHM4YeHMeM MCMorb30-
BaHWs OAHHOro napamMmeTpa SIBMsSIETCS BO3MOX-
HOCTb BOCMPOM3BOAUMOCTKN oueHkn TO. Ewe
B 1994 r. Karlsson n coaBT. onucanu cpegHee He-
cooTteeTcTBME B 1,5 MM Npun M3MepeHUaxX sHAOMeT-
pUsi OMbITHBIMWA U HEOMbITHLIMK CReUnanmucTamm
Y3-AnarHocTuKu.

B pesynbrate npoBeAEHHOro UccnegoBaHus
BbIIBNEHO, YTO TO He aABNAeTCcA NOCTOAHHOWN

Tabnuuya 6

Xapaktepuctukun ROC-KpMBbIX NOTEeHUMalNbHbIX (PAaKTOPOB HACTYNJIEHUS KITMHUYECKOWN

6epemeHHoCcTU B Luknax KO

MNepemMeHHas AUC 95 % On p

Bospacr, ner 0,36+0,058 0,25—0,48 0,022

AMI, Hr/mn 0,70+0,055 0,60—0,81 0,001

MCC B MaTO4YHOW apTepuu, cM/c 0,66+0,057 0,55—0,78 0,007

T3, MM 0,73+0,053 0,62—0,83 <0,001

OnunHa matkn, Mm 0,730,053 0,62—0,83 <0,001
Tabnuuya 7

MoporoBble 3Ha4YeHUs ¥Y3-nokasateneun

[NokasaTenb Cut-off YyBCTBUTENBHOCTb, % CneunduyHocTb, %

Bospacr, nert 34 n veHee 64,0 74,0

AMI, Hr/mn 2,4 n bonee 70,2 60,0

MCC B MaTO4YHOW apTepuu, cM/C 37 u 6onee 62,5 70,7

T3, MM 9,6 1 bonee 75,0 70,0

OnunHa matku, MM 55 n 6onee 70,0 741
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U HEeM3MeHHon BennynHon. B HacToswem mnccne-
O0BaHMM NoKasaHo, YTO MakCUmarbHOe pasnuyne
npuv namepeHun T3 OogHUM uccnegoBaTenem co-
CTaBuno 2,5 MM, CBA3aHO 3TO C HanM4ymMeMm nepuc-
TanbTUYECKOW aKTUBHOCTU 3HOOMETPMUSA. Tak Kak
no nokasatento «MmakcumarnbHas TO» nony4veHsbl
JOCTOBEpPHbIE pasfiMyuns, To Mbl CHUTaAEM Lereco-
obpasHbiM B Ka4eCTBE KpUTEpUSA HacTynneHus
UMMAaHTaUUn NCNosib3oBaHne BennynHbl «TO»,
N3MEpPEHHON B Nepuop, penakcaumm matku. B cea-
31 C BbILLENIIIOXKEHHBIM UCMNOMb30BaHne TA B Ka-
YyecTBe e4MHCTBEHHOIO MHCTPYMEHTa ANs NPOrHo-
3MPOBaHNA UMNSIAHTaUUK, a Takke ANg NPUHATUSA
peweHns 06 oTMeHe NPOBOAMMOrO LuKna 1 o 3a-
MOpPaXUBaHUN 3MOPMOHOB He OnpaBAaHo.

[nvHa maTkn accoummpoBarnack ¢ 6naronpuar-
HbIMKU ncxogamu nporpamm BPT. MNMoTeHumnansbHble
MexaHu3Mbl, fexaline B ocHoBe Horee HU3KOM
BEPOSITHOCTM UMMNIIAHTaAUUKN Y NALMEHTOK C MEHb-
e BENUYMHOM OJIMHBbI MaTKK, BKIKOYAOT aHaTo-
MUYECKMNE N TOPMOHAarbHbIE NPUYMHLI. H13Kne 3Ha-
YeHUs OSMHbl MaTKKM MOryT CBMOETENbCTBOBATb
0 gecmunte unn n3bbiTKe 3CTPOHA, YTO Hebna-
rONpPUSITHO BIMSIET Ha YCMNELIHOCTb LMKMa U cno-
cobCTBYET aCUMHXPOHHOMY CO3pEeBaHUIO SHAOMET-
pusa 1 ero HeagekeaTHoM peuenTusHocty [18, 19].
MccnepoBaHuin B3aMMOCBSA3M MeXay ANNHOM MaT-
KM 1 ncxogamu pepTunbHOCTU Kak B rpynne BPT,
Tak 1 B o6Lwen nonynaunm HemMHoro. NonyyeHHble
pe3ynbTaTbl COOTHOCATCA C ony6nMKOBaHHbIM
B 2013 r. aHanusom 8981 umkna BPT y 5120 nauu-
€HTOK, B KOTOPOM FOBOPUTCH, YTO XKEHLLMHbI C HAan-
MeHbLUEen ANWMHOMW MaTKu nmerT bonee HU3kMe
nokasaTernu XXMBOpOXaeHUs 1 bonee BbICOKME No-
KasaTenu camonpounsBonbHbIX abopToB [19].

Mpn oueHke MaTO4YHOM reMoauHaMukn Bornb-
LWUMHCTBO MCCMefoBaHUn MOCBALWEHO M3YYEHUHD
3HOoMeTpuanbHoro KposoTtoka [7, 9, 17, 20].
B Hawem nccnegoBaHnm Hanuume aHgoMeTpuarb-
HOro KPOBOTOKA HEe accouMMpOoBaroch C yBenuye-
HMEeM YacTOTbl UMMaHTaumMm. Bo3amMoxHo, 370 cBS-
3aHO C CYOBbEKTUBHOCTbIO NPUMEHSAEMON Knaccu-
dukauyun [7]. MNpu nccneposaHUn KPOBOTOKA
B MaTO4YHbIX apTepusax BbisiBrieHo, 4Tto NCC B oa-
HOW M3 MaTo4HbIX apTepuin 37 CM/C 1 Bblle acco-
LUMmMpoBaHa C HacTynfieHNeM KIMHu4eckon bepe-
MEHHOCTU. Tak Kak OOCTOBEpPHLIE pasnnyns
BbISIBNIEHbI B OOHOW U3 MaTOYHbIX apTepuil, HeOb-
XOOUMO OOMOMHUTENBHOE UCCrefoBaHue, Kacato-
Leecd BO3MOXHOCTU UCNOMNb30OBaHUA CpeaHuX
3HadveHu NCC B MaToOYHbIX apTepusx. B knuHu-
YeCcKoW NpaKkTUKe Npy AoNnrnepoMeTpum MaToyHble

apTepuun OTHOCUTENBHO JIEerko onpeaensatTcs, npu
3TOM BO3MOXHOCTb OH6BEKTMBHO OLEeHUTL abco-
NOTHbIE ckopocTh KposoToka U NMCC mMoxeT uc-
nonb30BaTbCA B KayecTBe NpeaukTopa MMMnaH-
Taumn.

CokpaTuTenbHass akTUBHOCTb 3HOOMETpUS
nmMeeT ocoboe MeCTO B HaCTynneHnn 6epemeHHo-
CTu [6]. YCTaHOBMEHO, YTO UMMNIaHTaumsi Npouc-
Xo4una OOCTOBEPHO Yalle Yy MauueHToK C Hanu-
4ynem nepucTansTUkn aHgomeTpus. Heobxognmo
OTMETUTb, YTO BOJIHbI MPOTUBOMOMOXHOW Hanpas-
NEHHOCTN, TO €CTb Ha4yMHalLmecs OQHOBPEMEH-
HO B LUEWKe MaTKM U B AHE MaTKW, JOCTOBEPHO
accouMmpoBarnucb C HacTynneHueM KMHUYeCKon
6epemeHHoCcTH. LlepBuko-dyHOanbHble BOSMHbI
obecneumBatoT TpaHcnopT aMbpuoHa, a yHAo-
LepBuKarnbHble OAHOBPEMEHHO NPEensTCTBYIOT ero
OBVDKEHMIO MO HaMpaBiEHMIO K YCTbSIM MaTOYHbIX
Tpy6 1 obecneunBaloT onTMMarbHble YCNOBUS OS5
uMnnaHTaumm ambpuoHa. Takum obpasom, Hanu-
yne BOJSIH IHOAOMETPUS MOXHO MCNONb30BaTb
B KayecTBe npegukropa umnnaHtauuun. Mel npu-
LN K BbIBOAY, YTO OTCYTCTBME COKpPATUTENBbHOM
aKTUBHOCTW 3HOOMETPUSA HapyllaeT TpaHCcnopT
crnepmaTo3ongoB M SMOPUOHOB 1 NPUBOOUT K CHU-
XEHU0 PEepPTUNBHOCTN.

Ha ncxogel nporpamm BPT okasbiBatoT Hebna-
ronpusaTHOe BNNSIHWE aHoManuu popMbl NONOCTU
mMatku [21]. B Takux cnyvasx Bpady-crneumanuncty
BaXHO BbibpaTb oONTUManbHOEe MecCTO
ambpuoTtpaHcdepa. o gaHHbIM MccnenoBaHui,
npyv HOpMarnbHOM MOSIOCTUM MaTKM ncxodbl Gepe-
MEHHOCTWN He 3aBWUCAT OT pasmelleHus ambpuo-
Ha, OJHaAKO NpW aHOManusax MaTkv pasMmeLleHune
ambpuoHa B cpeHeM oTaerne nonocTu MaTkv Aaet
nyywmnin pesynerar [22, 23].

B biBOABLI

1. B pesynbrate npoBefeHns Y3-OUEeHKN 3H-
OOMeTpust JOCTOBEPHO YCTAHOBMEHO, YTO MOpPO-
roBbIM 3Ha4YeHnem T3 Ans yCNeLHoro nporHosu-
poBaHus uMmnnaHtTaumm B umnknax KO gensetcs
9,6 MM C YyBCTBUTENBHOCTBIO 75 % n cneundmny-
HocTbto 70 %.

2. nnHa maTtkm 55 MM accouumpoBaHa C Ha-
CTYNMNeHneM UMMMaHTaLmm ¢ YyBCTBUTESNbHOCTbIO
70 % wn cneundunyHocTbio 74,1 %.

3. Hannume mumombl MaTknm Manbix pasmepos,
NMOBEPXHOCTHLIX (DOPM HaPYXHOrO reHUTanbHOro
3HOOMETPKNO3a, rMy6oKOoro MHPUNETPATUBHOIO SH-
OOMeTpuosa yxyawaeT MporHo3 nmnnaHtaumm
B nporpamme BPT.
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4. lemognHaMmmnyeckmm baktopom, onpeaensito-
MM HacTynneHne uMnnaHTaumm, MOXHO cunTaThb
MUKOBYIO CUCTONIMYECKYD CKOPOCTb XOTH Obl
B OAHOW M3 MaTOuYHbIX apTepun 37 cm/c n Gonee
C YyBCTBUTENBHOCTLIO 62,5 % 1 cneundmryHOCTbIO
70,7 %.

5. MNepuctansTnka aHAOMETPUA cTaTUCTUYEC-
KM 3Ha4YMMO yYalle perucTpupoBanacb B rpynne
NauMeHTOK C HaCTyNuBLLUEN UMMNNAHTaLnen.

6. B kayecTBe KpUTEPUS HACTYMNEHUSA UMMNIaH-
Tauun ambpuroHa LenecoobpasHo UCnonbL30BaHMe
BENUYMHBI TOMNLWWUHBI S3HAOMETPUSA, U3MEPEHHOM
B nepvog penakcauum mMaTtku.

7. Hannyne BoNH NpoTMBOMOSIOXHON Hanpas-
NEHHOCTW MOBbIWAET LWaHChl UMnnaHTaunum amb6-
pvoHa B unknax BPT.

8. AHOManuu NoNoCTN MaTKN CONpPs>KeHbl C Ha-
pYLIEHUAMW UMMINaHTaumn B umknax BPT.

9. KomnnekcHbIn noaxon K Y3-oLeHke cocTos-
HUS1 SHOOMETPUS B KIMHUYECKOM NpakThke nomo-
raeT NporHo3vMpoBaTb Ucxodbl nporpamm BPT
C Lerbio MOBbIWEHUA UX 3PPEKTUBHOCTH.

KoHTakTHas nHdopmaums:

Typok WNHecca BsiuecnaBoBHa — Bpay ynbTpasByKOBOMW
OWarHocTvKu, 3aB. OTAENEHUEM yNbTPa3ByKOBON AMArHOCTUKM.
lopoackas ruHekonoruveckas 6onbHuua.

¥Yn. CeHuuukas, 53, 220007 r. MuHck.

Cn. ten. +375 17 227-07-66.

KoHdnuKT MHTepecoB OTCYTCTBYET.

NMWTEPATYPA

1. Kasius A., Smit J. G., Torrance H. L. et al. Endometrial
thickness and pregnancy rates after IVF: a systematic review
and meta-analysis. Human Reproduction Update. 2014;
20(4): 530—41.

2. Franasiak J. M., Holoch K. J., Yuan L. et al. Prospective
assessment of midsecretory endometrial leukemia inhibitor
factor expression versus «ofy3 testing in women with
unexplained infertility. Fertility and sterility. 2014; 101(6):
1724—31.

3. KysHeyosa Y. B., 3emnuHa H. C., Pawudos T. H. u dp.
lMpobnema moHKo20 3HOOMEMPUST U B803MOXHbIE Mymu ee
peweHusi. dgpchekmusHasi chapmakomepanusi. 2015; 5: 42—09.

4. Yconbuesa E. O. CmpykmypHO-¢byHKUUOHaIbHbIE OCO-
b6eHHocmu 3HOOMEMpPUST y XXeHWUH C Mo8MOPHLIMU Heyda-
yamu e npoepammax OKO, 803mMoxHbIe MoOXo0bl K 8occma-
HosumernbHOU mepanuu (KNUHUKO-3KCrepuMeHmarbHoe
uccnedosaHue): asmope. ... duc. kaHO. med. HayK. 2017.
12 c.

5. Ynesko E. A., bynzak A. I, KywHepos A. U. u dp. Yrb-
mpa3ssykogoe uccredogaHue opeaHos bprowHoU nomocmu
u 3abprowUHHO20 npocmpaHcmea, Maao20 masa, rnnooa,
108EpPXHOCMHbIX Op2aHo8, 20/108HO20 Mo32a U ma3sobeo-
peHHbIX cycmasos y demedl, cepOuya u cocydos (rokaszaHusl,
obopydosaHue, mexHU4YecKue xapakmepucmuKku U yHUgu-
yuposaHHsble I'IpOmOKOJ'IbI). MHcmpyKuu,q rno rpumMeHeHuUr:
yme. M3 Pb 03.10.2008, pea. Ne 076-0708. 2008.

6. Van Gestel I., Jland I., Evers M. M. et al. Complex
endometrial wave-patterns in IVF. Fertility and Sterility. 2007;
88(3): 612—5.

7. Leone F. P. G., Timmerman D., Bourne T. et al. Terms,
definitions and measurements to describe the sonographic
features of the endometrium and intrauterine lesions:
a consensus opinion from the International Endometrial
Tumor Analysis (IETA) group. Ultrasound Obstet. Gynecol.
2010; 35(1): 103—12.

8. Gonen Y., Casper R. F. Prediction of implantation by
the sonographic appearance of the endometrium during
controlled ovarian stimulation for in vitro fertilization. J. Vitro
Fertilization and Embryo Transfer.1990; 7(3): 146—52.

9. Singh N., Bahadur A., Mittal S. et al. Predictive value of
endometrial thickness, pattern and sub-endometrial blood
flows on the day of hCG by 2D doppler in in-vitro fertilization
cycles: A prospective clinical study from a tertiary care unit.
J. Hum. Reprod. Sci. 2011; 4(1): 29.

10. Maged A. M., Ramzy A. M., Ghar M. A. et al.
3D ultrasound assessment of endometrial junctional zone
anatomy as a predictor of the outcome of IC Sl cycles. Eur. J.
Obstet.Gynecol. Reprod. Biol. 2017; 212: 160—5.

11. Bhide A., Acharya G., BaschatA. et al. ISUOG Practice
Guidelines (updated): use of Doppler velocimetry in
obstetrics. Ultrasound Obstet. Gynecol. 2021; 58(2): 331—9.

12. Son W. Y., Chung J. T., Herrero B. et al. Selection of
the optimal day for oocyte retrieval based on the diameter of
the dominant follicle in hCG-primed in vitro maturation cycles.
Hum. Reprod. 2008; 23(12): 2680—5.

13. Van Vaerenbergh I., Fatemi H. M., Blockeel C. et al.
Progesterone rise on HCG day in GnRH antagonist/rFSH
stimulated cycles affects endometrial gene expression.
Reprod. Biomed. Online. 2011; 22(3): 263—71.

14. baedacapsiH Jl. A., KopHeesa U. E. TonwuHa 3HOO-
Mempusi: npedukmop aghghekmusHocmu ripoepamm SKO/ICSI
(0630p numepamypei). [uHekonoeus. 2018; 20(1): 113—6.

15. bosipckull K. 0., latidykos C. H., lMNank4eHko H. A.
CoepeMeHHbIlU 83251510 Ha npobrnemy peuyenmueHocmu
U moHKo20 aHOomempusi 8 npoepammax BPT (o63op nume-
pamypsli). Mpobnemsi penpodykyuu. 2013; 4: 51—60.

16. McWilliams G. D., Frattarelli J. L. Changes in measured
endometrial thickness predict in vitro fertilization success.
Fertility and Sterility. 2007; 88(1): 74—81.

17. Craciunas L., Gallos 1., Chu J. et al. Conventional and
modern markers of endometrial receptivity: a systematic
review and meta-analysis. Hum. Reprod. Update. 2019; 25(2):
202—23.

18. Dandolu V., Singh R., Lidicker J. et al. BMI and uterine
size: is there any relationship? Int. J. Gynecol. Pathology.
2010; 29(6): 568—71.

19. Hawkins L. K., Correia K. F., Srouji S. S. et al. Uterine
length and fertility outcomes within a cohort of in vitro
fertilization (IVF) patients. Fertility and Sterility. 2013; 100(3):
32—3.

20. Wang J., Xia F., Zhou Y., et al. Association between
Endometrial/Subendometrial Vasculature and Embryo
Transfer Outcome: A Meta-analysis and Subgroup Analysis.
J. Ultrasound Med. 2018; 37(1): 149—63.

21. Ludwin A., Coelho Neto M. A., Ludwin I. et al.
Congenital Uterine Malformation by Experts (CUME):
diagnostic criteria for T-shaped uterus. Ultrasound Obstet.
Gynecol. 2020; 55(6): 815—29.



3[PABOOXPAHEHWE. HEALTHCARE 8/2022

KnuHnyeckaa meguuumHa 15

22. Sun Y., Fang L., Su Y., Guo Y. Uterine cavity shape
and the best site for embryo transfer. Int. J. Gynecol.
Obstetrics. 2009; 105(2): 140—4.

23. Saravelos S. H., Cocksedge K. A., Li T. C. The pattern
of pregnancy loss in women with congenital uterine anomalies
and recurrent miscarriage. Reprod. Biomed. Online. 2010;
20(3): 416—22.

REFERENCES

1. Kasius A., Smit J. G., Torrance H. L. et al. Endometrial
thickness and pregnancy rates after IVF: a systematic review
and meta-analysis. Human Reproduction Update. 2014;
20(4): 530—41.

2. Franasiak J. M., Holoch K. J., Yuan L. et al. Prospective
assessment of midsecretory endometrial leukemia inhibitor
factor expression versus «afy3 testing in women with
unexplained infertility. Fertility and sterility. 2014, 101(6):
1724—31.

3. Kuznetsova I. V., Zemlina N. S., Rashidov T. N. i dr. The
problem of thin endometrium and possible solutions.
Effektivnaya farmakoterapiya. 2015; 5: 42—9. [(in Russian)]

4. Usol'tseva E. O. Structural and functional features of
the endometrium in women with repeated failures in IVF
programs, possible approaches to rehabilitation therapy
(clinical and experimental study): avtoref. ... dis. kand. med.
nauk. 2017. 12 s. [(in Russian)]

5. Ulezko E. A., Bulgak A. G., Kushnerov A. I. i dr.
Ultrasound examination of the organs of the abdominal cavity
and retroperitoneal space, small pelvis, fetus, superficial
organs, brain and hip joints in children, heart and blood
vessels (indications, equipment, technical specifications and
unified protocols). Instruktsiya po primeneniyu: utv. MZ RB
03.10.2008, reg. Ne 076-0708. 2008. [(in Russian)]

6. Van Gestel I., Jland I., Evers M. M. et al. Complex
endometrial wave-patterns in IVF. Fertility and Sterility. 2007;
88(3): 612—5.

7. Leone F. P. G., Timmerman D., Bourne T. et al. Terms,
definitions and measurements to describe the sonographic
features of the endometrium and intrauterine lesions: a
consensus opinion from the International Endometrial Tumor
Analysis (IETA) group. Ultrasound in Obstetrics and
Gynecology. 2010; 35(1): 103—12.

8. Gonen Y., Casper R. F. Prediction of implantation by
the sonographic appearance of the endometrium during
controlled ovarian stimulation for in vitro fertilization. J. Vitro
Fertilization and Embryo Transfer.1990; 7(3): 146—52.

9. Singh N., Bahadur A., Mittal S. et al. Predictive value of
endometrial thickness, pattern and sub-endometrial blood
flows on the day of hCG by 2D doppler in in-vitro fertilization
cycles: A prospective clinical study from a tertiary care unit. J.
Hum. Reprod. Sci. 2011; 4(1): 29.

10. Maged A. M., Ramzy A. M., Ghar M. A. et al. 3D
ultrasound assessment of endometrial junctional zone

anatomy as a predictor of the outcome of IC Sl cycles. Eur. J.
Obstet.Gynecol. Reprod. Biol. 2017; 212: 160—5.

11. Bhide A., Acharya G., BaschatA. et al. ISUOG Practice
Guidelines (updated): use of Doppler velocimetry in
obstetrics. Ultrasound Obstet. Gynecol. 2021; 58(2): 331—9.

12. Son W. Y., Chung J. T., Herrero B. et al. Selection of
the optimal day for oocyte retrieval based on the diameter of
the dominant follicle in hCG-primed in vitro maturation cycles.
Hum. Reprod. 2008; 23(12): 2680—5.

13. Van Vaerenbergh I., Fatemi H. M., Blockeel C. et al.
Progesterone rise on HCG day in GnRH antagonist/rFSH
stimulated cycles affects endometrial gene expression.
Reprod. Biomed. Online. 2011; 22(3): 263—71.

14. Bagdasaryan L. A., Korneeva |. E Endometrial
thickness: a predictor of the effectiveness of IVF/ICSI
programs (literature review). Ginekologiya. 2018; 20(1):
113—6. [(in Russian)]

15. Boyarskiy K. Yu., Gaydukov S. N., Pal’chenko N. A.
Modern view on the problem of receptivity and thin
endometrium in ART programs (literature review). Problemy
Reproduktsii. 2013; 4: 51—60. [(in Russian)]

16. McWilliams G. D., Frattarelli J. L. Changes in measured
endometrial thickness predict in vitro fertilization success.
Fertility and Sterility. 2007; 88(1): 74—81.

17. Craciunas L., Gallos 1., Chu J. et al. Conventional and
modern markers of endometrial receptivity: a systematic
review and meta-analysis. Hum. Reprod. Update. 2019; 25(2):
202—23.

18. Dandolu V., Singh R., Lidicker J. et al. BMI and uterine
size: is there any relationship? Int. J. Gynecol. Pathology.
2010; 29(6): 568—71.

19. Hawkins L. K., Correia K. F., Srouji S. S. et al. Uterine
length and fertility outcomes within a cohort of in vitro
fertilization (IVF) patients. Fertility and Sterility. 2013; 100(3):
32—3.

20. Wang J., Xia F., Zhou Y., et al. Association between
Endometrial/Subendometrial Vasculature and Embryo
Transfer Outcome: A Meta-analysis and Subgroup Analysis.
J. Ultrasound Med. 2018; 37(1): 149—63.

21. Ludwin A., Coelho Neto M. A., Ludwin I. et al.
Congenital Uterine Malformation by Experts (CUME):
diagnostic criteria for T-shaped uterus. Ultrasound Obstet.
Gynecol. 2020; 55(6): 815—29.

22. Sun Y., Fang L., Su Y., Guo Y. Uterine cavity shape
and the best site for embryo transfer. Int. J. Gynecol.
Obstetrics. 2009; 105(2): 140—4.

23. Saravelos S. H., Cocksedge K. A., Li T. C. The pattern
of pregnancy loss in women with congenital uterine anomalies
and recurrent miscarriage. Reprod. Biomed. Online. 2010;
20(3): 416—22.

Mocmynuna 31.03.2022.
lMpuHama k nedamu 24.06.2022.



3[PABOOXPAHEHME. HEALTHCARE 8/2022
\ 16 OpraHunsauua 3gpaBooOXpaHeHUsi, TMrMeHa U anugemMuornorus

<

'M. A. EPMOJIOBWY, 'E. 0. CAMOWITIOBWY, M. B. EENYTA, *M. B. APTIOLUEBCKASA

HACTOTA BO3HUKHOBEHMUA HEMMMYHHOW BOAAHKM NNOMOA
MAPBOBUPYCHOW 3TUONOIMN HA PA3HbIX CTAOUAX
ANMUAEMUYECKOIO NPOLECCA UH®EKLINN

'"PHIMLU anugemuonorum n mukpobuonoruun, Munck, benapycso, 2PHIML, «MaTtb n gutsa», Munck, Benapyce,
Sbenopycckasi MeguuMHCKas akageMust nocrneaunnomMHoro obpasosanusi, MuHck, benapyck

Lenb. YcmaHosumb c853b Yacmombl 803HUKHO8EHUS 8005IHKU rnoda napeosupycHOU amuonoa2uu co cmadusamu
anudemuyeckoz20 fnpoyecca UHGeKyuu.

Mamepuan u memoodsl. [JuazHOCMUKY Nap8osupyCcHOU UHGheKyuu rnposoduniu Ha OCHOBaHUU Bbisi8/IeHUs creyugu-
yeckux IgM-avnmumen u [JHK napsosupyca B19 8 cbisopomke kposu b6epeMeHHOU XeHUJUHbI U HOB8OPOXOEHHO20 Uru
8 Mamepuarsne aymorncuu rniodos.

Pesynbmamsi. B nepuod 2012—2021 ee. 8 benapycu 3apeaucmpupogaH 00uH anudemuyeckull nodbem rnapeosu-
pycHol uHgekyuu dnumenbHocmbto 2 eoda (2015—2016). 3a amom xe decamunemuull nepuod Nodmeepx0eHo
18 cnyyaes HeumMyHHOU 800siHKU nnoda, obycrnoeneHHol napeosupycom B19, komopskie 8bisiensnuchk ¢ 00uHaKkogol
yacmomotl (om 1 do 3 cnyyaes 8 200) 8 nepuodbi Kak nodbema, mak u cnada 3aboresaemMocmu Mape8o8UPYCHOU UHQEK-
yueli 8 cmpaHe. [MapsosupycHoli uHgekyuel obycrnosneHo 23,7 % cryd4ae8 HeuUMMYyHHOU 8005IHKU nroda, yacmoma ux
B803HUKHOBeHuUs1 cocmasuna 1,7 Ha 100 000 Ho80OpPOXOEeHHbIX, YMO coomeemcmeyem aHasio2u4yHbiM Mokaszamessm
8 passumsbiX cmpaHax Mupa.

3aknroueHue. pedcmasneHHble 0aHHble c8UOemesibCmayom O 8bICOKOM YPOBHE 8bisierieHUs U duagHOCMUKU 80-
0sHKu nnoda napeosupycHol amuosioauu 8 Pecnybnuke benapych. Exezo0Ho nodmeepxdanocs om 1 do 3 cryyaes
3aboniesaHusi, Yacmoma UX 803HUKHOBEHUsI He bbinna cesidaHa co cmadusaMu 3nudeMu4yecKoe2o npouecca UHpeKyuU.
WccrnedosaHue criyyaes HeUMMYHHOU 800sIHKU roda C Uesbio ycmaHos8IeHus amuonoauyeckol ponu napsosupyca B19
credyem nposodumb He3asucumMo om obuje2o yposHsi 3aboresaemocmu nMapeosupycHol uHgeKkyuel 8 cmpaHe.

Knro4yeebie cnoea: napsosupycHasi UHheKyus yernogeka, 3aborieeaeMocmb, HeUMMYHHas 800siHKa nnoda, nabopa-
mopHas duaz2Hocmuka.

Objective. To establish the relationship between the incidence of fetal hydrops caused by parvovirus B19 and the
epidemic stages of the infection.

Materials and methods. Diagnosis of parvovirus infection was based on the detection of specific IgM and DNA of
parvovirus B19 in the blood serum of pregnant woman and a newborn or in the autopsy materials of the fetus.

Results. In 2012—2021 in Belarus one epidemic rise of parvovirus infection lasting two years (2015—2016) was
registered. During the same ten-year period in total 18 cases of fetal hydrop caused by parvovirus B19 were confirmed,
which were detected with the same frequency (from 1 to 3 cases per year), during both rise and fall of in the incidence of
parvovirus infection in the country. Parvovirus infection was revealed in 23.7 % of cases of non-immune fetal hydrops, the
incidence of its was 1.7 per 100,000 newborns, that similar to indicators in the developed countries.

Conclusions. The data obtained indicate a high level of detection and diagnosis of non-immune fetal hydrops caused
by parvovirus B19 in Belarus. From 1 to 3 cases were confirmed annually and its incidence was not related to the epidemic
stage of the infection. Therefore, the examination of non-immune fetal hydrops on parvovirus B19 etiology should be
carried out regardless of the current incidence rate of parvovirus infection in the country.

Key words: human parvovirus infection, morbidity, non-immune fetal hydrops, laboratory diagnostics

HEALTHCARE. 2022; 8: 16—22.

FREQUENCY OF NON-IMMUNE FETAL HYDROPS CAUSED BY PARVOVIRUS B19 AT DIFFERENT STAGES OF THE EPIDEMIC
PROCESS OF INFECTION

M. A. Yermolovich, E. O. Samoilovich, M. V. Beluga, M. V. Artyushevskaya

MapBoBMpYyCHas MHPEKLWS YeroBeka LLUMPOKO pac-
NpocTpaHeHa B MUPEe N XapakTepusyeTcs pasHo-
obpasunem KnuHMYecknx nposieneHnn. Hapagy
C OCHOBHOW, 9k3aHTEMHOW, hopMoi 3aborneBaHnst (MH-
deKkumMoHHaa aputema unu natas 60onesHb),
Y B3POCHbIX 1L, MHPULMPOBAHME YacTO COMPOBOX-

JaeTcs apTponatvsaMm, a Takke, Kak U npu gpyrmx
BMPYCHbIX MHAEKUMSIX, MOXKET UMETb PasHyto CTENEHb
TSDKECTU KIMHUYECKUX MPOSBIIEHUA NN NpoTeKaTb
cyoknmHmnyecku [1]. AHanuns 3aboneeaemocT NapBo-
BMPYCHOM MHAbeKUMEN, NpOBEAEHHbIN B pa3HbIX CTpa-
Hax, CBUAETENbLCTBYET O LIMKINYECKOM XapaKkTrepe ee
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aNMAeMnYeckoro npouecca, npyu 3ToM AnuTenb-
HOCTb NepuogoB Mexay nogbemamun 3abornesae-
MOCTW MOXET 3Ha4YUTENbHO BapbMpoBaTb, COCTaB-
nasa ot 2 go 9 nert [2, 3]. MNepBu4HOe MHpMLUMpoBa-
HVe NpenMyLLEeCTBEHHO NPOUCXOAUT B BO3pacTe 3—
10 neT, 0ogHaKO MHOTOYUCMEHHbIE UCCregoBaHus,
B TOM uucrne nposefeHHble B Pecnybrnivke bena-
pyCb, CBUAETENbLCTBYIOT O TOM, YTO K 20-neTHemy
Bo3pacty nuwb 50—55 % HaceneHus nmetoT cne-
undudeckne aHTutena, obycnosreHHble npeLle-
CTBYIOLNM KOHTAKTOM C BO3byautenem [4—6].
K BospacTy 45 neT B HaLlen cTpaHe 40N UMMYHHbIX
3aboneBaHuin Bo3pactaeT o 85 %, 4To oTpaxaeT
WHMUMPOBaHWNE 3HAYUTENBHOW YacTu HaceneHus
B Nepnoa OCHOBHOMO AETOPOAHOro Bo3pacTa [4].

OpaHuM 13 Hanbonee KMUHUYECKU 3HAYUMbIX
NPOSIBNEHNI NapBOBMPYCHOW MHAEKUNN SBNSET-
CA HEMMMYHHasi BOASHKa nnopja, kotopas passu-
BaeTCHa B cnyvyae UHPUUMPOBAHUSA XKEHLLNHbI
B nepuog 6epemeHHOCTU. N3BECTHO, YTO napBo-
Bupyc B19 cnocobeH nepepaBaTtbCcs TpaHcnna-
LeHTapHO, NPy 3TOM BEPOATHOCTb U TSHXKECTb MO-
paXeHus nroga He 3aBUCAT OT Hanu4yus 1 Bbipa-
YXEHHOCTU KNMHUYECKNX NPOosiBNeHn 3abonesaHns
Y XeHLMHbI [7]. B 6onblUMHCTBE CriyYyaeB BOLSH-
Ka pasBuBaeTcsa y nnoga yepe3 3—10 Heq nocne
3aboneBaHus XeHLWuHbI [8, 9], oAHaKO PUCK BHYT-
puyTPOBHOW Nepeaayn MHPEKLMN coXpaHseTcsa A0
12—15 Hep n 6onee [10].

OCHOBHbIM NMaTOreHeTUYECKUM MEXaHU3MOM
noBpexXxaeHni nrnoaa npu napBoBUPYCHON MHAEK-
UMM cYMTaeTCsd aHeMus, KoTopas pasBuBaeTcs
B pesynbrate paspyLUeHUs NpeKkypcopoB 3puUTpo-
untoB. Cpeam M3BECTHLIX K HacTosiLLeMy Bpeme-
HW BO3byauTenen napsosupyc B19 asnsaetcs Hau-
bonee 3Ha4YMMbIM 3TUOMNOTMYECKUM areHTOM, Bbl-
3blBaOLWMM peTtansbHyto aHemuto [11]. Nnog oco-
OeHHO YyBCTBUTENEH K BO3LAENCTBUIO BUpYyCa BO
BTOPOM TpumMecTpe 6epeMeHHOCTU, YTO OO BACHS-
eTca Havbonee akTMBHOM aKkcnpeccuen P-aHTu-
reHa (OCHOBHOW peLenTop Ans napsosupyca B19)
B 9TOT Nepuoa U NpenMyLLEeCTBEHHbIM cocpefo-
TOJYeHnem remonoasa B neyeHu nnoga [11—13].
Bo BTOpom TpuMecTpe BCnencTeme noTpebHocTen
pacTyLero opraHusma pesko (6onee 4yem B 30 pas)
yBENNYMBAETCA KOJNIMYECTBO 3PUTPOLIUTOB, MPO-
AOMKUTENBbHOCTb XU3HW KOTOPbIX Ha CTaauun ne-
YEeHOYHOro KpoBEeTBOpPeHUs BABoe kopoye (40—
70 cyT), 4eM Ha CTagnm KOCTHOMO3roBoro [12], uto
B COYETaHUWU C OCTarnbHbIMU hakTopamu NpuBO-
ANT K BbICTpOMY (DOPMUPOBAHMUIO aHEMUU NPU
MobbIX HapyLLIEeHUAX 3pUTPOnoa3sa. YnsrpasByKo-

Bble MPU3HaKN MOpaxXeHusa nnoja He ABMATCA
cneunuryeckMmu, NO3ITOMy Npu NX oBHapyxeHnn
TpebyeTca npoBeaeHne nabopatopHoro obcneno-
BaHWA Ans Bepudmkauum atmonorun sabonesaHns
[14]. YacToTa BbIsIBNEeHUss HebnaronpuATHbLIX Mo-
cnegcTeMn MHMUMpoBaHua napsosupycom B19
BapbupyeT B pasHbIX UCCNeaoBaHUAX B 3aBUCK-
MOCTU OT KPUTEPUEB BKITOYEHUS, aNNOEMNYECKON
CcuUTyaLun 1 MUCMonb30BaHHbLIX METOA40B AuarHoc-
TUKW, OOHAKO [0 HACTOALLEro BpeMEeHN MeoLLIn-
ecsl nokasartenu CYMTaKTCS 3aHWKEHHbIMU U Tpe-
Oyowummn gansHenwero ytoyHeHus. B 6onbmnH-
CTBE CTpaH OTCYTCTBME perncrpauuv u pyTMHHO-
ro Hag3opa NPenaTCTBYIOT YCTaHOBEHUIO BKNaaa
NapBOBUPYCHOWN NH(EKLMMIM B NATONOMMI0 Yenose-
Ka [15].

C 2005 r. B Pecnybnuke Benapycb npoBoauTcs
nabopartopHas Bepudmkauusa napBoBMPYCHOW MH-
deKkumn y naumeHToB C OCTPON 3K3aHTEMOW, Bbl-
SIBMEHHbIX Ha BCEN TEPPUTOPUN CTPaHbI B pamMmKax
Haa3opa 3a KOpbK U KpacHYxoM, a Takke Yy nuu,
y KoTopblx 06a aTn AMarHo3a Ha OCHOBaHWUM Cepo-
NOrMYeCcKMX U MONeKynsipHO-reHeTUYECKUX nccne-
JoBaHunin 661N nckntodeHsl. MHoroneTHue Habno-
AEHVA MO3BOMUMM YCTAHOBUTbL LIMKIMYHOCTL 3MNn-
AeMnYeckoro npouecca napBOBUMPYCHON UHMEK-
UUKN C ANUTENbHOCTLIO 3NUAEeMUYECKOro Lukna,
coctaensBwen 8 net [16]. HaunHas ¢ 2012 r. Be-
pudukaums napBoBUPYCHON UHMEKLMU B CTpaHe
TaKke NPoBOAMTCA ANA cny4Yaes HEMMMYHHOW BO-
ASHKW Nnojaa v BKIHOYaeT ceporornyeckoe ncene-
AOBaHWe 1 MOMeKynsipHO-reHeTUYeCKyto AnarHo-
CTUKY KaK >XEHLLMHbI, TaK 1 HOBOPOXAEHHOIro Unn
nnopa [17].

Llenbto HacTosAWwero uccnegoBaHua ABuncs
aHanus 4acToTbl BbIABIEHNSA BOAAHKW MroAa nap-
BOBUpPYCHOW aTnornornm 3a nepmnog 2012—2021 rr.
N yCTaHOBNEHME ee CBA3M C anugeMu4eckumu
LMKIamMun napBOBUPYCHON UHMEKLNN.

Matepuman nm metToabl

Bepudumkauunio anarHosa napBOBUPYCHOW WH-
dhekuun NpoBOANNIMN HaA OCHOBAHWWN BbISABNEHUSA
IgM-aHTuTen k napsosupycy B19 B cbiBOpOTKE
KpoBu nnu supycHon AHK B pasnuyHbix 6Guonoru-
Yyeckmx obpasuax. Matepuan ons MonekynsapHo-
reHeTU4eCcKoro nccriefoBaHnMsa — CbIBOPOTKa Kpo-
BW, MYNOBWHHAasA KPOBb, OKOMOMMOAHbIE BOAbI, ac-
uMTUYECKas XUOKOCTb, MaTepuarn aytoncuu nna-
LEHTbl U BHYTPEHHUX OpraHoB Mroja.

Bcero 3a 10-netHuin nepuon HabnogeHus nado-
paTopHble UccrefoBaHNsa NPoBeAeHbI B 76 criydasx
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HEMMMYHHOW BOASAHKM nnofa: B 32 criyyasx obcerie-
O0BaHbl XXEHLLMHA U HOBOPOXAEHHLIN MW Nnog,
B 35 — TOMbKO XeHLUMHa, B 9 — TONbKO HOBOPOX-
[JEHHbIN.

IgM- n IgG-anTnTena k napsosupycy B19 BbisiB-
N1 NpU UMMYHOOEPMEHTHOM aHanmse ¢ UCMorb-
30BaHMEM COOTBETCTBYHOLLUX KOMMEPYECKMX Habo-
poB npoussogcTtia Virion/Serion n Euroimmun (lep-
MaHu1s1) B COOTBETCTBUU C MPOTOKOSIaMK MPOM3BO-
autens. QHK Bbiaensanu n3 200 MK KNUHUYECKOTO
obpasua ¢ nomoLLbio Habopa QIAgen DNA mini kit,
Qiagen (HuagepnaHabl). detekunto JHK napsosu-
pyca B19 nposogunu metogom MLUP B pexunme
peanbHOro BpeMeHU C NpUMEHEHNEM KOMMeEpPYeC-
Knx Habopos npoussoactea PbYH LIHAWN annge-
muonorun PocnoTtpebHagsopa (Poccus, (2012—
2015) n PHIMLU anngemuonorum n mukpobuonorum
(Benapycb, 2016—2021) ¢ Ka4eCTBEHHON OLEH-
KOW pesyrbTaTos.

CraTtnctuyeckyto obpaboTKy NonyYeHHbIX OaH-
HbIX MPOBOAWMAN C UCMOMb30BaHNEM MNpOorpamMmmbl
STATISTICA 10.0. Ansg onucartenbHOro aHanuaa
KONNYeCTBEHHbIE NEPEMEHHbBIE BblpaXanu B BUae
MeanaHbl (MHTEPKBAPTUIIBHOIO pa3mMaxa); ons Ka-
YECTBEHHbIX MEepPEMEHHbIX NpUBOANIM abcontoT-
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PesynbTaTtbl M 06CcyxXxaeHue

B nepuog 2012—2021 rr. npu nabopaTtopHOM
obcrnenoBaHnM NauMEHTOB C OCTPOM 3K3aHTEMON,
BbISIBITIEHHbIX B paMKkax Hafa3opa 3a KOpbH U Kpac-
HYXOW, KpUTEPUN NAPBOBUPYCHON MHAEKLNN exe-
rogHo umenu ot 16 go 180 13 HMX, YTO COOTBET-
CTBOBAaro nokasarensam nabopaTopHO NoATBEpPX-
neHHon 3abonesaemoctu oT 0,16 oo 1,91 Ha
100 000 Hacenenus (pucyHok). B 2012—2014 rr.
nokasaTtenb 3aboneBaemoctn coctasnsan ot 0,89
0o 1,25 Ha 100 000. B 2015 . oH Bo3poc go 1,80
Ha 100 000 HaceneHus 1 NpoJorKan COXpaHsTb-
cs1 Ha BbICOKOM ypoBHe (1,91 Ha 100 000) B 2016 T.
B panbHenwem nponsoLuno peskoe CHKEHNE 3a-
oonesaemocTtn go 0,5 Ha 100 000 HaceneHus
B 2017 r., 1 B nocneayroLwmne rogbl JaHHbIA Noka-
3aTenb CyLIEeCTBEHHO He U3MeHANncs. Takum ob6-
pasom, 3a aHanuanpyemblin 10-neTHUn nepuog 3a-
dukcupoBaH 1 anugemmnyeckuin nogbem 3abone-
BaeMOCTU NapBOBUPYCHOM NHdeKLmen, Habnoaas-
wunca B 2015—2016 rr. HanmeHbWwunn 3a
10-neTHUN nepuod nokasaTenb 3aboneBaemMocTu
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3aboneBaemMocTb 3K3aHTEMHOW (HhOPMOW NapBOBUPYCHON MHMDEKLMU 1 YACINO Cry4aeB HEMMMYHHOW BOASHKM nroga
N OCTPOW 3K3aHTEMbI MAPBOBMPYCHOW 3TUOMOrUN y BepeMeHHbIX »eHWmMH B Pecnybnuke Benapycek B 2012—2021 .
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3adukempoBaH B 2021 1., Korga oH Obin NpakTu-
Yyecku B 10 pas HMXKe, 4eM B nepuop anngemuyec-
koro nogbema (0,16 npotns 1,91 Ha 100 000 Ha-
cenenus).

3a aToT Xe 10-neTHMI nepuod HabnogeHus
napBoOBMpPYCHasa MHdeKUMa Bbina noareepxaeHa
y 26 6epeMeHHbIX XXEHLLUMH, B TOM Yncne y 8 XeH-
WMH C MaHuecTHOn chbopmol 3aboneBaHus
Ny 18 XeHLMH C BOOAHKON nnoga (CM. PUCYHOK).

TvnWYHbIE CUMNTOMbI NAPBOBMPYCHOW UHEK-
LMW UMEenK 8 XKEHLLUMH, B TOM YMcne y 5 3 Hux Ha-
bnoganack ocTpas Makyno-nanynesHasi ak3aHTe-
Ma, Y 3 — BbIpaXeHHble apTponaTun, KoTopble
SABUSIUCb MPUYUHOWN rocnuTanua3auum, 4To nocny-
Xnno ocHoBaHveM ans nabopatopHoro obcneno-
BaHus. N3 8 xeHWwMH B nepuog 3aboneBaHns 6
oTMeYarnu Hanuyme cMMNToMaTUyYecKon napBoBU-
pyCHOW MHpekunn y ctapuero pebeHka B ceMbe,
elle 1 XeHLWnHa nMena KOHTakT ¢ pebeHKoM € OCT-
PO 3K3aHTEMOW BHE CEMbMU, U NULLb Y 1 XEHLUMHbI
yKasaHua Ha Kakyro-nnbo cBAsb ¢ ApyrMMuy nauu-
€HTaMN C 3K3aHTeMOW oTcyTcTBOBanu. Hwu
Y OHOM M3 8 XXEHLLUMH C KNMHUYECKN BblpaXeHHON
NapBOBMPYCHON MHMEKUMENn He NpOoM3oLLNo pas-
BUTUSI BOOSIHKM Nroa.

Mpn nabopaTtopHOoM obcnenoBaHuUmM y BCeX
5 BepeMeHHbIX XEHLLMH C OCTPO 3K3aHTeMou nap-
BOBMpYCHas UH(eKkuns bbina noareepxaeHa Bbl-
aBneHvem cneunduyeckmx IgM n supycHon OHK
(Tabnvua). Y 3 XeHLWunH ¢ apTponaTtusMn Takke
Obina BbisiBrieHa supycHasa OHK, Ho cneumndunyec-
kve IgM-aHTUTENa nmenu 2 u3 Hux. TpeTbs XeH-
LLMHA, HECMOTPS Ha TO YTO Bbina rocnuTanuanpo-
BaHa Mo noBoAdy apTponaTuin U y cTaplumnx getemn
B CeMbe B 3TO BpeMs Habnioganacb octpas ok-
3aHTeMHas nHdekuns, obcrieqoBaHa B No3gHve
cpokmn (6onee 1,5 mec) oT Hayana 3abonesaHus,
4TO, BEPOSITHEE BCErO, U ABUITOCb NMPUYUHOW OT-
puyuaTtenbHOro pesynesrata BbiSBNeHUs cneundu-
Yyeckux IgM.

Bce 8 cnyyaeB maHMeCTHON NapBOBUPYCHOW
MHEKUMN Yy BEpeMEHHbIX XEHLUWH BbISIBMEHbI
B TedyeHue 5 3 10 net HabnogeHuns, ux nosiene-
HME He UMEeNo CBHA3M CO CTaausaMK anMaemmnyec-
Koro npouecca. N3 8 net ¢ HU3KUM YPOBHEM 3a-
bonesaemoctn no 1 cny4at 3auKCUpoBaHO
B 2014, 2017 n 2020 rr., 2 cnyyas — B 2013 r.
B TeueHwme 2-neTHero nepvoga nogbema 3abonesae-
MocTn (2015—2016) HU ogHOro cryyas He 3aduk-
cvpoBaHo B 2015 1., 3 cnyyas BbigBrieHo B 2016 1.

OpHa 13 Hanbonee Taxenbix popMm NapBoOBU-
PYCHOW UH(pEKLMM (HEMMMYHHasA BOASAHKa nnoaa)
B nepuop 2012—2021 rr. gnarHocTupoBaHa
y 18 eHLWmH. H1 y ogHOM 13 HUX He BbIno anu3o-
[0B OCTPOWN 3K3aHTEMbI, BbIpaXeHHbIX apTpona-
VI, Tpebytowmx obpalleHus K Bpayy, Unm KOHTakK-
Ta C NaLMeHTOM C OCTPOM 3K3aHTEMOW B nepuop,
bepemeHHOCTU. Takoe cyOknMHMYeckoe TedeHue
NapBOBUPYCHOM MHEeKUMN oBycnosuno ocobex-
HOCTK ee nabopaTopHou BepudmKauum — y Bcex
XeHLWunH obcnenosaHne 6bIno NpoBeaeHo TOSbKO
nocrne BbISABIIEHNS naTonorum nnoja.

MonoXUTENbHLIN YPOBEHb cneunduieckmx
IgM-aHTuTen nvenu nuiwb 8 (44,5 %) 13 18 XXeHLWH,
ewey 2 (11,1 %) »eHLWMH Nnony4yeH COMHUTENbHbIN
pesynbrar. MI3BecTHO, 4To hopMupoBaHue BOASH-
K/ nroga MoXeT MPOUCXOAuTb B mepuog oT 2 4o
12 Hep 1 Bonee nocne MHPULMPOBAHMS XKEHLLMHDI.
XOTSa TOYHYHO AaTy KOHTakTa ¢ Bo3dyautenem yc-
TaHOBUTb HE NPEACTABIANOCH BO3MOXHbBIM, HECOM-
HEeHHO, YTO OCHOBHOW NPU4YMHOM OTCyTCTBMSA IgM-
aHTUTEN K Nnapesosupycy B19 y 3HaunTensHom Yac-
TV XKEHLLMH SBNANOCh NnpoBefeHue obereqoBaHms
B OTAareHHble CPOKM nocre Havana 3abonesaHus.
Y BCEX XEHLLUVMH B CbIBOPOTKE KPOBW BbISIBIIEHA BU-
pycHasa OHK, 4To 1 ABMNoCcb OCHOBHbLIM KpUTEPUEM
BepumkaLmm guarHosa.

M3 18 xeHWuH ¢ BoasaHkon nnoga u nabopa-
TOPHO BepUULNPOBAHHON NapBOBUPYCHOW WH-
dekumnen obcnegoBaHMe HOBOPOXAEHHOIO UMK

INa6opaTopHbie KpUTEPUN NapBOBUPYCHOW MH(PEKLUUN Yy GepeMeHHbIX XKeHLMUH C pasHbIMU

KNMUHNU4YeCKUMUN npoAaBneHnaAmMu 3aboneBaHusA

KonuuecTteo Vmenun nabopaTopHble Kputepum
KnvHnyeckme nposieneHns o6cnegoBaHHbIX NapBOBUPYCHOWN MHGEKLMN

YKEHLLWH IgM JHK
OcTpas aK3aHTeMa 5 5 (100 %) 5 (100 %)
ApTponaTtuu 3 2 (66,6 %) 3 (100 %)

HevnmmyHHas BoasiHka nnoaa:

KEHLLMHA 18 10 (55,6 %)* 18 (100 %)
pebeHok/nnog 12 0 12 (100 %)

MpumeyvaHue: *— B TOM YnCNe COMHUTENBHBIN PE3YNbTAT Y 2 XKEHLLMWH.
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nnoga npoeefeHo B 12 cnyyasax. Hu y ogHoro m3
HUX, HE3aBMCUMO OT CpOKa rectaumm Ha MOMEHT
nposeaeHust obcriegoBanus, cneundmnyeckue IgM
He BbIBMNEHbl, YTO CBMAETENbCTBYET O HU3KON
ONarHoCTUYECKON 3HAYUMMOCTU Ceponormyeckmnx
MEeTOAOB AN NOATBEPXOEHUA NpeHaTanbHOro
nHUUMposaHus napsosmpycom B19. Kak n y xen-
LLWH, Yy BCEX HOBOPOXOEHHbIX UNKU Nnogos obHa-
pyxeHa OHK napeoBupyca B19 B cbiBOpOTKE KpO-
BW UK ayTONCUMHOM MaTepuane (B cnyyae rnbe-
nv nnoga), noaTBepXKaarLas BaXKHOCTb MCMOMb-
3oBaHua lMLP-gnarHocTMkM kKak OCHOBHOIO
MeToa YCTaHOBEHUSA NAPBOBUPYCHON 3TUOMOIK
npu BoOsHKe nroga.

Crniyyan HEMMMYHHOWN BOOSIHKM Nfoda napBOBK-
pycHon atnonornn B nepuog 2012—2021 rr. BbI-
SABIMANUCH eXXerogHo, 3a uckntodveHmem 2017 r., npu
3TOM Kakon-nnbo CBs3M YacTOThbl UX BO3HUKHOBE-
HUSA ¢ nepuogamun nogbema u cnaga 3abonesae-
MOCTW NapBOBUPYCHOW WHpEKLMEN B CTpaHe yC-
TaHOBIMEHO He 6bino. Hanbonblwee vncno crnyya-
eB (no 3 B roa) 6bino noaTeepxaeHo B 2012, 2018
n 2020 rr., Kbl U3 KOTOPbIX XapakTepuaosar-
CSl HU3KUM YpOBHEM 3aboreBaemMocTV napBOBU-
PYyCHOWM MHpekumnen (CM. pucyHok). Ha npotsike-
HUK 2-NIETHEro ANUOEMNYECKOro nogbema 3abo-
neBaemocTu nuwb 1 cnyyaw NnapBOBUPYCHOW BO-
OAHKM nnoga 6bin noaTeBepxaeH B 2015 ., 2 —
B 2016 T.

HecmoTpsa Ha TO YTO NnepBuYHOE MHAULMPOBA-
Hue napsoBupycom B19 moxeTt npoucxoautb
B NtoboM BO3pacTe, OCHOBHOW BO3PaCTHOW rpyn-
non 3abonesaemocTn B Pecnybnuke Benapychb, kak
N B ApYrnx cTpaHax ¢ yMEpPEHHbIM KMMaToMm, SB-
natTca aetm B Bodpacte 4—10 net [18, 19]. Onu-
AemMuyeckue noabeMbl NPENMYLLECTBEHHO 0ByC-
noBneHbl pacnpocTpaHeHnem napsosupyca B19
cpean geten, B TO BpeEMS Kak UHTEHCUBHOCTb Linp-
Kynaumm Bo3dyantens cpeam HEMMMYHHbIX B3pOC-
MbIX NPOMCXOOUT, BEPOSTHEE BCEr0, CO CXOAHOW
WHTEHCUBHOCTbLIO B rofbl Kak anngemMmn4eckoro
Hebnaronony4us, Tak U Gnarononyynsa. 3TO CBU-
OeTenbcTByeT 0 HeOBXOAMMOCTM NoJo3peBaTh
NapBOBUPYCHYIO 3TUOMOMMI0 HEUMMYHHON BOASIH-
K nfnoga u NnpoBoAnTb ee BepudurkaLmo He3aBu-
CMMO OT 00LLEero ypoBHs 3aboneBaeMoCcTy NapBo-
BMPYCHOM MHAEKLMEN B CTpaHe.

BospacT eHLUUH ¢ BOASAHKOW NoAa napBoBMpPYC-
Hown aTuornormm coctasun 20—39 (vegnaHa — 29
[24—30]) neT. Cpok rectauum Ha MOMEHT OBHapy-
XXEeHUs BOASHKKM nroga coctasnan 19—34 (meguna-
Ha — 26 [22—31]) Hepn, 4TO cornacyeTcs

C HanbonblUen NOABEPKEHHOCTLIO Mio4a BO34en-
cTButo napeosupyca B19 Bo Il TpumecTpe rectauun.
Bcero 3a 10-netHui nepuog HabnogeHus nabopa-
TOPHO mUccrenoBaHbl 76 criydyaeB HEMMMYHHOW BO-
OaHK1 nnoga. Taknum obpasom, B 9TUOMOrMYECKomn
CTPYKTYpe OaHHoro 3abonesaHus Ha JOno napeo-
BMPYCHOW MHeKummn npuwwinocs 23,7 % (18/76). MNo-
NyYeHHble AaHHble CXOAHbl C pes3ynbraTamu
npoBeaeHHoro Bo ®paHuum 15-netHero Habnoge-
Hus, rge napeoBupyc B19 obycnosun Bo3HUKHOBE-
Hue 22 % cny4YaeB HeMMMYHHOW BoasHKy nnoga [20].
3a aHanuaupyemble 10 net B benapycu poau-
rmmcb 1 041 269 peten, COOTBETCTBEHHO, YacToTa
BbISIBIIEHUS BOASIHKM Noga NapBOBUPYCHON 3TUO-
norum coctasuna 1,7 Ha 100 000 HOBOPOXAEHHbIX.
OTOT nokasaTtersib He3HauYNTEeNbHO OTNNnYaeTcs oT
nokasarens, yCTaHOBMNEHHOro B pesyrnkrate MHO-
ronetHux HabnogeHun B CLUA n ®paHuun, rae oH
coctaensan 2 n 3 Ha 100 000 HOBOPOXAEHHBIX CO-
oTBeTCTBEHHO [20, 21]. BaxXHO OTMETUTb, YTO pac-
cunTaHHbIn 3a nepuog 2012—2018 rr. nokasarens
BbISIBNIEHUA HEMMMYHHOW BOASHKU Nroga napso-
BMpYycHoM aTuonorun B Benapycu coctasnan 1,5
Ha 100 000 HoBOpOXAOEHHbLIX [22], a B nepuopj
2019—2021 rr. oH yBenuyunca go 2,3 Ha 100 000
HOBOPOXAEHHbIX, YTO OTpaXkaeT MOBbILLEHNE WH-
POopMMPOBAHHOCTM Bpayen M paclimpeHue
aTnonornyeckoro obcrnegoBaHnsa nayMeHToB
C HEMMMYHHOW BOASAHKOW nnoga. HeCoMHeHHO,
nnaHomepHoe obecneyeHve Bepmdukaunm napso-
BUPYCHON MHEKUMM B Criydasdx HEMMMYHHOW BO-
OSHKM Nfiofa BO BCEX PermoHax CTpaHbl NO3BONUT
nony4ntb 6onee nosHble AaHHble 06 MCTUHHOM
pacnpocTpaHeHHOCTU OaHHOW NaToNnornu.

Takum obpasom, nposogumoe B Pecnybnuvke
Benapycb anugemuonornyeckoe cnexeHue 3a
Hanbornee pacnpocTpaHeHHo hopMOl NapBOBK-
PYCHOM MHEeKUMn (3K3aHTEMOW) NO3BOMNNUIIO 3a-
dumkecuposate 3a nepuog 2012—2021 rr. oaunH
noagbem 3abonesaemMocT ANMTENbHOCTLIO 2 roaa,
npoucxoamewimi B 2015—2016 rr. 3a aTOT Xe
10-neTHWUn Nnepuog nabopaTopHO 6bIfo NOATBEPX -
OeHo 8 cnyyaeB NapBOBUPYCHOW UHeKLmM y Be-
PEMEHHBIX XEHLMH C OCTPON 3K3aHTEMOW U Bbl-
paxeHHbIMU apTponaTuaMm, KOTopble BbIABNSANUCH
B rofbl kKak nogbema, Tak u cnaga sabonesaemo-
ctn. B TeueHne 4 n3 8 net HU3kon 3abonesaemo-
CTW 3auKcMpoBaHoO No 1 nnu 2 criydas MaHu-
drecTHON NapBOBMPYCHOWM NHMEKLMN Y BepemeH-
HbIX >XEHLUUH, B OPYrMe rofbl OHW HE BbISIBASNUCH
BoBce. B TeueHune 2-netHero nepmoga nogbema
3ab60n1eBaeMoCT HU OAHOro cny4vas He Obino
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obHapyxeHo B 2015 r., 3 cny4as noaTBepXaeHbl
B 2016 T.

BHegpeHune B 2012 r. nabopaTopHon Bepudu-
Kauum NapBOBUPYCHON UH(PEKLMM Y XKEHLLUH C He-
WMMYHHOW BOOSAHKOM Nroda no3BOnnso B TeYeHme
10 neT HabnwogeHns NoaTBepaUTbL NapBOBMpPYC-
Hyto aTnonoruto B 18 (23,7 %) 13 76 uccnenoBaH-
HbIX cny4vaes. ExeroagHo (3a ucknoveHnem 2017 r.)
B CTpaHe BbIsaBNAnM oT 1 4o 3 criyyaeB HEUMMYH-
HOWM BOLSAHKM Nfio4a NapBOBMPYCHOM 3TUOMOMUM,
Kakom-nnbo CBA3M Mexay 4acToTOW WX BbldBre-
HUSA M CTaguMsMn aNMOeMUYeckoro npolecca yc-
TaHOBJIEHO He ObINo0. OTO CBUAETENLCTBYET O He-
006X0AMMOCTIN NOS03PEBATL NAPBOBUPYCHYHO 3TUO-
fIOrn0 U NPOBOAUTL ee BepUUKaLMIO Npu HENM-
MYHHOW BOASHKE Mfoga He3aBUCMMO OT obLuero
YpOBHS 3ab6orieBaeMoCTy NapBOBMPYCHOWN NHeK-
uven B cTpaHe.

YacTtoTa BbISIBNEHUsI BOASAHKM Nfoga napBoOBK-
pycHoun atuonorum 3a nepuog 2012—2021 rr. co-
ctaeuna 1,7 Ha 100 000 HOBOPOXAEHHbIX, YTO He-
3HAYUTENBbHO OTNNYAETCA OT aHanNorM4YHOro Noka-
3aTensd B 3KOHOMWYECKN Pa3BUTbIX CTpaHax. Pe-
3ynbtatbl AMHaMM4eckoro HabnwgeHus
NnokasbIBaroT, YTO JTOT NokasaTenb coctasnan 1,5
Ha 100 000 HoBopoOXxAeHHbIX B 2012—2018 rT.
n ysenunyumnca go 2,3 Ha 100 000 HOBOPOXKAEHHbIX
B nepuopg 2019—2021 rr., 4TO cBUAETENLCTBYET
00 yny4LleHnn KayecTBa BbIIBNEHNS 1 BUPYCOSO-
rmyeckoro obcrnenoBaHms XKeHLWNH C HEMMMYHHOM
BOASAHKOM Nroga B nocnegHuve rogbl. HeCoOMHeH-
HO, NnaHoMepHoe obecnevyeHne BepudmrKaLnm
NapBOBMPYCHOM MHPEKLUN B Cydasix HEMMMYHHOM
BOASHKM MnoJda BO BCEX PErMoHax CTpaHbl NO3BO-
nUT Nony4nTb Gonee nomnHble faHHble 06 UCTUH-
HOWM pacnpOCTPaHEHHOCTU LaHHON NaTonormu.
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CNMNPOMETPUYECKUE NCCNEAOBAHUA: CTAHOAPTbI BbINOJIHEHUA
U UHTEPNPETAUMUA (C OBHOBJIEHHBIMW PEKOMEHAOALUMNAMU ATS/ERS 2019 r.)
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Paccmampusatomesi Hauborniee yacmeie owubKU MposedeHus CriupoMempuu U oyeHKu rokasamened. Obpawaemcs
8HUMaHUe Ha cobrodeHue cmaHdapmos criupomempuu ATS/ERS 2019 e., npasunbHoe npogedeHue mecmos XKEJI,
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This article discusses the most common mistakes of spirometry and interpretation of results. Attention is paid to the
observance of spirometry standards ATS/ERS 2019 proper testing VC, FVC, bronchodilation test. Examples of faulty

research and explains the causes of errors are presented.

Key words: spirometry, standartisation of spirometry, VC and FVC maneuvers, bronchodilation test, defects of spirometry.
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SPIROMETRY STUDIES: PERFORMANCE STANDARDS AND INTERPRETATION (WITH 2019 ATS/ERS

RECOMMENDATIONS UPDATED)

N. L. Kuzhal, E. A. Lapteva, O. A. Kashtalyan, I. V. Kovalenko, E. I. Katibnikova, O. N. Kharevich, E. S. Monosova,

A.l. Mushovets, V. S. Velugo, A. N. Martynyuk

CnunpomeTpusi No YacToTe UCNONb30BaHNS B OT-
AeneHuax n kabvHeTax yHKUMOHANbHON AnarHo-
CTUKU 3aHMmaeT BTopoe MecTo nocne OKT.

OHa BxoauT B cTaHaapT obcrnenoBaHusa nauu-
eHTOB C 3aboneBaHUsIMW OpPraHoB AblXaHus
n B 06sA3aTenbHbIN NepedYeHb MeTOAOB Uccneno-
BaHWA Npu NpoBefeHUn nepuoandeckux Men-
OCMOTPOB MO MHOrMMM npodeccuam [1—>5].

OT kadecTBa BbIMOMTHEHHOrO cnvporpaduyecko-
ro nccnegoBaHnsa 3aBUCAT KOPPEKTHOCTb Bbl-
CTaBISIEMOro KIMHMYECKOrO AnarHo3sa, oueHka ag-
heKTUBHOCTUN BbIOpaHHON neyebHon TakTukn. Oa-
Hako NO MMeKWNUMCa AaHHbIM nuTepaTypbl
N Ha OCHOBaHWN COOGCTBEHHOro OnbiTa aBTOPOB
MOXHO KOHCTaTupoBatb, 4To oT 30 go 60 % cnupo-
METPUYECKNX NCCrefoBaHWU NPOBOOUTCA Hekade-
CTBEHHO [6, 7]. MNpuynHammn oLumMbOoK SABMSOTCA Kak
AedeKTbl BbINOMHEHWS CaMOl CNMPOMETPUN, OObIY-
HO NpOBOAMMON MccrnefoBaTeneM, Tak U Bpadeb-
Hble OLWNOKM MHTEepNpeTaunn pesynsTaTtoB TECTOB.

KavecTBeHHOe uccriegoBaHMe BO MHOMOM 3a-
BUCUT OT:

— TEeCHOW Koonepauuu uccrnegosartens v na-
LUMeHTa;

— onbITa U YMEeHUsa uccrneposarens;

— TEXHUYECKNX BO3MOXHOCTEN npunbopa;

— 3aUHTEepPEeCcOBaHHOCTW B MOSIyYEHUN Kaye-
CTBEHHOrO pesyrnbrata Kak Co CTOPOHbl Uccneao-
BaTens, Tak U CO CTOPOHbI NAUMEHTA;

— Hanu4ns B CNMpoOMETPE NPOorpamMMbl KOHTPO-
NS KayecTBa UCCnegoBaHus.

O6LWEenpUHATBIMA KPUTEPUSIMA MPaBUITbHOIO
nccnenoBaHus M OLEHKM pesynbTaTtoB CMpoOMET-
pUN Ha CErofHALHUA AeHb ABMASKTCA KpUTepun
AmMepurKaHCKoro TopakansHoro obuiectsa n EBpo-
nernckoro pecnupatopHoro obwectea (ATS/ERS)
oT 2019 . [8]:

* 06593aTeNbHOCTb KanMbpoBKN CNMPOMETPA;

* OrpaHNYeHne BNUSAHNS BHELLUHNX ) aKTOPOB Ha
pes3ynbTaTbl UCCNEeAoBaHUs;

* IPaBUIIbHOE NOSOXEHME NauMeHTa Npu nccne-
AOBaHWUu;

* NpaBUIIbHOE MONOXEHNEe MyHALUTYKa B POTO-
BOW MOMNOCTW;

* UCKNIOYEHNe AedeKTHbIX MaHEBPOB;

» cobniogeHne npaBun BbINOMHEHUA Abixa-
TeNbHbIX MAaHEBPOB (KU3HEHHasi eMKOCTb Nner-
knx — XKEJ1 n dopcupoBaHHas XKEJT — OXKEN),



3[PABOOXPAHEHWE. HEALTHCARE 8/2022

24 Nekuuun mn o0630pbI

HeobXxo4MMOCTb Kak MUHUMYM TPEX BOCMNPOU3BO-
anmblx nonbiTok XXEJT n OXEJT;

» cobnogeHne KpuTepueB kadecTBa uccneno-
BaHuS;

* NpaBwsbHas MHTepnpeTauumsa pesynbLTaToB.

KannbpoBka cnupomeTpa npusHaeTca obsiza-
TenbHOW npouenypon npu paboTte co BCemMu Ba-
pnaHTamu npeobpasoBaTenen NoToka, B KOTOPbIX
HeobxogMma nepunoguyeckasi npoBepka CooTBET-
CTBUS HENOCPeaCTBEHHO M3MEPSAEMOro napameT-
pa U pacCYyMTaHHOW CKOPOCTU ABUXEHUS BO3AY-
xa no Tpybke. MNpu akcnnyataumm BO3MOXHO U3-
MEHEeHNe aspoAnHaAMUYECKUX XapaKkTepuCTUK
npeobpasoBartens (BcneacTane nonagaHust Mok-
pOTbl, BO3HUKHOBEHUSI AehekTOB MeMbpaHbl, He-
OOoNbLUMX MOBPEXOEHUA U T. M.), YTO CKAXETCS Ha
N3mMepsieMon BENMYMHE CKOPOCTM NOTOKa BO3AY-
xa [9].

MpaBnnbHOE NONOXEHNe NaumMeHTa Npu cnupo-
METPUN 3akniovaeTcs B criegytowem: naumeHT
CVAWT, CNHA NpsiMasi, HOrM CTOAT Ha NOMy UK Ha
nofcTaBke AnSA Hor (ANA OeTel U HeBbICOKUX
B3pocnbIX) [8], nonoxeHue Tpybkn npeobpasosa-
Tens noToka HEMHOro HanpaBfieHO BBEpX AJis
YMEHbLUEHUSA BEPOSATHOCTU 3arpsi3HEHUSA ee Chto-
HOWM 1 MOKpOTOM. HocoBoe AbixaHue A0MKHO ObiTb
NnepekpbITo 3aXXMMoM. MyHALWTYK OOMKEH OblTb
3axart 3ybamMu 1 NNOTHO oxBa4veH rybamu, npu
3TOM $13blK JOIMKEH HAXOAUTLCA NOA MYHALUTYKOM
N HEe MelaTb NPoXoXAeHuto Bosayxa. MauneHT
OOMMKEH ObITb NPOVHCTPYKTUPOBAH O NPaBUIbHOM
BbINOSIHEHUN MaHEBPOB MPU UCCNegoBaHUN.

Ha pesynbratbl CnMpOMETpUn MOryT BNUATL
BHELIHMe akTopbl, KOTOpble HEOOX0AMMO OTpa-
3UTb B NpoOTOKOse uccnegoBarus. B CtaHgapTax
ATS/ERS 2019 r. naymeHTam pekomeHayeTcs ns-
OeraTb B TeyeHune 1 4 nepen uUccnegoBaHWEM He
TONbKO KYPEHUS CUrapeT, HO U APYrMX UCTOYHMKOB
BAbIXaHUS ObiMa (KanbsH, BENMWUHT), UCKIIOYUTD
3HEpruYHble pmanyeckme ynpaxHeHus B Te4eHne
1 4 nepen TecTMpoBaHMEM, NpefynpexagaeTcs

O 3anpeTe MCMOoSb30BaHUS HEe TOMbKO arnkorons,
HO 1 APYrMX MHTOKCUKAHTOB, MEHSIIOLLNX CO3HaHNE
N KoopAMHaumio, 3a 8 4 4o TecTupoBaHus. B Ho-
BbIX CTaHOapTax HeT TpeboBaHUs BO3gepXKaTbCs
OT 06UNBHOro NpUuemMa NULLW.

Obsa3aTenbHO YTOYHAETCH UCMONb30BaHNe ne-
KapCTBEHHbIX NpenapaToB, KOTOPbIE MOryT NOBMU-
ATb Ha (PYHKUMOHanNbHbIE MOKasaTenu BHELUHEro
AblXaHus, B NepByto ovepenb OpoHxoannaTaTopos.
Ncnonb3oBaHue GpoHxogunaratopa He3agorsro
nepen uccrnegoBaHNEM MOXET UCKa3uTb pesyrib-
TaTbl, hakT NpUMeHeHMs Npenaparta gOSKeH ObITb
0ba3aTenbHO OTpaXKeH B NPOTOKoMe. 3TO 0CObeH-
HO KacaeTCcs NauneHTOB C HEKOHTPONMPYEMOW UMK
NSI0OX0 KOHTPONUpyemon GpoHXmnanbHON acTMon,
KOTOpble MOryT 6bITb BbIHYXXAEHbI UCNOMNb30BaTb
GpoHxoaunaTaTopbl nepes BbIXOAOM M3 AOMa.
B aTom cnyyae cnvpomeTpuyeckue nokasartenu
OyayT oTpaxaTb HE UCTUHHOE COCTOSIHME GpPOH-
XManbHOWM NPOXOAUMOCTM, a pesynbTaT AenCTBuUS
BpoHxogunartaTopa.

Bonpoc 06 oTmeHe GpoHxogunaTtaTopa nepeg
nccnegoBaHMeM OOMKEH pellaTh nevalumin spay
(tabn. 1).

Benuuunna XEJ1 moxeT 6blTb YMEHbLLUEHHOMN
n3-3a HeJOCTaTO4YHO NOSHOro BAOXa UNW HeJocTa-
TOYHO MOJSHOTO BbIJOXA, @ TAKKE U3-3a «YTEYKN» BO3-
Ayxa 13 yrrnoB pTa Npu HennoTHOM OXBaTe MyH/LL-
Tyka rybamu. Heo6xoanmo BbINOMHATL MaHEBpbI
XXEJ1 Bgoxa v XEJ1 Bbigoxa, U3 KoTopbiX NepBbIn
4YacTo okasblBaeTcs Gorblue BTOpOro, 0CO6eHHo
NPV BbIPaXeHHbIX OOCTPYKTUBHbBIX HapyLUEHUSIX.
XenatenbHo npoBeaeHNe He MeHee TPeX NOMbITOK,
yToObl pasnuuus XXEJT B HUX He npeBbiwanu
150 mn. BbinonHeHue TomnbKo OAHOINO MaHeBpa He-
ponyctumo. OwmnboyHbIM 9BNSEeTCA nonbiTka op-
CMPOBaHHbIX AbIXaTerbHbIX MaHEBPOB (BOOXa Unn
Bblgoxa) npu nposedeHun npobbl XKEJ.

HOedekTHbie maHeBpbl OXKEJ BCcTpevatoTcs
Hanbonee 4vacto. K atum gedpektam OTHOCATCS:
Me[neHHOe pa3BUTME IKCMMPATOPHOro YCUMUs

Tabnuya 1

Cpokun oTMeHbI BpoHxoaunaTaTopoB nepen npoBeaeHuem cnupometpum [8]

BpoHxoaunartaTopsbl Bpems oTmMeHbl, Y
KopoTtkogeiictBytowme Ro-aroHucTsl (aHrn. SABA: cansbytamon, anbbytepon) 4—6
KopoTkoaeicTByloLne aHTUXONMHEepPrnieckmne (M-XoNMHONIMTMYECKME) Npenaparhl 12
(anrn. SAMA: vnpatponus 6pomua)
OnutensHogencTeyowme Bo-aronnctsl (aHrn. LABA: canbmetepon, doopmoTtepon) 24
Rz-aroHUCTbI ynbTpagnuTensHoro aeicteus (aHrn. Ultra-LABA: nHaakatepon, onogaTtepon, 36
BUITAHTEPOI)
[nvtensHogenCTByOWME aHTUXONNHEPIMYEcKkme (M-XxonmHonuTnyeckne) npenapatsl (aHrn. LAMA : 36—48
TMoTponusa 6pomua, aknuanHusa 6pomua, yMeknuaguHua 6pomua, rmvkonuppoHus 6pomua)
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(korga makcumym ckopoctu (TPEF) pocturaercs
nosgHee nepebix 150 MC hoOpCMPOBAHHOIO BbIOO-
Xa), Kallerb BO BpeMsi MaHeBpa, BbIMNOMHEHNE Ma-
HeBpa BanbcanbBbl, «yTeyka» BO3gyxa U3 yrroB
pTa, 3aKpbiTUe MYHALITYKA A3bIKOM UMW CXKaTue
MyHOLWTYKa 3yb6amun, «4oBObIXaHUSA» BO BpeMs
maHespa [10] (puc. 1—4).

Kawenb Bo Bpems maHeBpa OXKEJ1 npossng-
€TCS1 MHOXECTBEHHbIMU MUKaMU Ha KPUBOW «Mo-
TOK — 06bem» (CcM. puc. 3).

[na aBToMaTnyeckoro pacdeta npaBuibHOCTM
BbINONTHEHNSA HaYanbHOM YacTn MaHeBpa OXKEJ]
pekomMeHayeTCca UCnonb3oBaTh MokasaTenb «06-
paTHO-3KCTPanonnpoBaHHbIi 06bemy» (EV mnu
VakcTtp) (puc. 5).

B Hopme BenuyuHa «06paTHO-3KCTpanonmnpo-
BaHHbIN 00beM» He ormkHa npesbiwaTts 100 mn
(5 % DXKEJ) (puc. 6) [8]. Y pneTen maHeBp MOXET
OblTb COXpaHeH Ana AanbHenLwero aHanusa npu
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Puc. 2. MeaneHHoe pa3BuThe 3KCNMPATOPHOro YCUnus:
no ocu opauHat — o6beMm;
no ocu abecuncc — notok (TPEF 320 mc)

OTCYTCTBUM ApYrux AedekToB npu VakcTp bonee
80 mn (12,5 % XKEN) [11].

B Cranpgaptax ATS/ERS 2019 r. k kpuTepusam
KayecTBa OTHECeH rnokasaTterb BpeMeHu popcupo-
BaHHOMo Bblgoxa (MakcumanbHas ANUTEnNbHOCTb
Bblgoxa >15 ¢ 4ns naumeHToB C BblpaXXeHHON BPOH-
XuanbHOW 00CTpYKUMEn), OAHaKo HeT TpeboBaHui
K MUHUMarnbHOMY 3HAaYeHUIO NPOLOIMKUTENBHOCTU
maHeBpa ®XEJ1 (FET). TpebosaHne ATS/ERS
2005 r. 0 MMHMMansHOM BpeMeHu (hopCUPOBaHHOIO
BblJoXa NMPUBOAUIIO K UCKITFOYEHWIO CIULLKOM 60sb-
LIOro Konu4yectsa AOCTOBEPHbLIX MaHEBPOB Mpu
HeCyLLLeCTBEHHOM BIUSHUM Ha 3HAYeHUs aHanu3u-
pyembIx nokasarternen. [JocToBEpHbIM KpuTepuem
npaBunbHOro 3asepLueHnss MaHespa XKEJT crnyxut
nokasaTernb BenuynHbl 06bema, BblObIxaemMoro 3a
nocnegHtoto cekyHay PXKEJT (VokoHulH). B Hopme
3TOT nokasaTenb A0oMMKeH OblTb MeHee 25 mn. MNpu
ero yBenv4eHnm oTMe4aeTcsl paHHee npekpaLleHve
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Puc. 3. Kawenb B koHUe MaHeBpa PXKESI:
no ocu opguHat — obbem; No ocm abcumcc — nNoToK
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Puc. 4. loBabixaHve Bo Bpems MaHeBpa ®XKESI:
no ocu abcumcc — obbem; Mo ocu opaMHaT — NOTOK
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Puc. 5. OnpegenexHne BennynHbl 06paTHO-3KCTpanonmpoBaHHoro obbema (EV unu Vaketp). NpoBefeHa kacaTensHas
K Hanbonee kpyTomn yactu kpuson ®XKEJ1, nepeceveHne kacaTenbHOW K Ocu BpeMeHu AaeT Touky oTcyeta 0. N3 aTon Tou-
Ky BO3BOAMTCA nepneHaukynsap Ao kpuson ®XKEJI. N3 nonyyeHHON TOYKM BO3BOAMTCS NEPNeHAMKYNSp K ocu obbema.
Ha HeW oTcekaeTca nckomas BenuunHa VakcTp. BenuunHa VakcTp paBHa ob6bemy rasa, Bbifbixaemoro fo sBpemenu 0,
KOTOpbIN B 3TUX ABYX NpUMepax OT OAHOro M Toro xe nauueHta coctasnseT 0,136 n Anga nesown naHenu (Npuemnemo)

n 0,248 n — pns npason (Henpuemnemo). Ansa aToro nauneHTa npegen Vakctp coctasnset 5 % OXEJI, pasHon 0,225 n

Bblgoxa, Ha rpaduke «noTok — obbem» 3TO Bbl-
rmaguT Kak CTyrneHb B KOHEYHOW 4acTu KpUBOW
(cm. puc. 1).

KayecTBO TecTa npoBepsieTcs No XOpoLLUen BoC-
NPOM3BOAMMOCTMN HECKOIbKMX NOMbITOK, KOorga Bce
KpuBble «MNOTOK — 0B6Bbem» «roxaTcsa» ofHa
B ogHy (dXKEJ, dOXKEN).

YTeuka BOo3gyxa M3 YrnoB pTa MOXeT NposiB-
NATLCH Kak YMeHbLUeHe 06beMHbIX NokasaTernen
NN COYETaHHOro yMeHbleHNsa u 06 beMHBbIX,
N CKOPOCTHbLIX MokasaTesien.

3akpbITe MyHALITYKa A3bIKOM UNKU Ype3mep-
HOoe cxaTne 0gHOPa3oBOro BYMa)kHOro MyHALUTY-
Ka 3ybamu MOXeT UMUTUPOBATb PasfnyHble Bapu-
aHTbl OBCTPYKTUBHOIO CMHOPOMA.

Bo Bcex cny4yasax OedeKTHOro BbINOSIHEHUSA
CMMPOMETPUYECKMX NPOO UX AanbHENLINA aHann3
TepseT CMbICN U 3aknoyeHne byaeT HeBepHbIM.
[axe npu yooBneTBOPUTENbHbBIX YNCTIEHHbIX 3Ha-
YyeHuaX nokasaTenen MoryT 6biTb He BbISBIEHbI
OOCTPYKTUBHbIE HapyLleHUs. Y OYeHb TSXenbIX
nauMeHTOB MHOrAa NPUXOAUTCA AenaTb 3akrove-
HUS NO TakMM KPUBbBIM, TaK Kak KpawmHe CMOXHO
Ao6UTbCA NPaBUIIBHOMO BbIMOSTHEHUSA CNUPOMET-
pUYECKOro MCCneaoBaHns, YTO HEOXOAUMO OTpa-
31UTb B NPOTOKONE.
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Puc. 6. 3HaveHusa nokasaTenen Ha annapate « MAC-TTK»
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KoHTponb kayecTBa BbINOSIHEHNSA CIMPOMETPU-
YeCKOoro uccrnegoBaHusa BKKOYaeT BU3yarbHbIN
KOHTPOJSb U OLEHKY nokKasaTtenen.

BusyanbHbI KOHTPOIb KAYeCTBa U KONNYECTBEH-
Hoe npefcTaBlieHne AaHHbIX nogpasymeBatoT
OLIEHKY OCHOBHbIX nokasartenen kpuson OXKEJI
(cm. puc. 51 6):

1. MNocTeneHHoe nnaBHoe NPUBRXeHNe KPUBOW
«0b6beM — BpeMsi» K OCU BpeMeHM ¢ hopMMpoBa-
HMem akcnupaTtopHoro «nnato» (VokoHulMH —
obbem BO3ayxa 3a NOCNEOHIO CekyHay dopcu-
poBaHHOrO Bbloxa He 6onee 25 mn).

2. ObpaTHO-3KCTpanonmMpoBaHHbIN 06beM
(EV unu Vakctp) He gomkeH npesbiwaTte 100 mn
(5 % DXKEN).

3. MakcumansHasa gnutensHocTb Bbigoxa (FET)
>15 ¢ (o5 NaUMEHTOB C BblpaXXeHHOW BpoHXManb-
HOW oB6CTpyKUMNEn).

4. NomkHo OblTb He MeHee 3 (Ho He Gonee 8
y B3pPOCbIX) BOCNPOM3BOAUMbBIX MOMbITOK, KOrga
nokasatenu ®XXEJ1, obbvem dpopcmpoBaHHOro Bbl-
Aoxa 3a nepsyto cekyHay mMaHespa ®XXEJ1 (OPB,)
pasnu4yatoTcsa He bonee YyemM Ha 150 mn ons nauu-
€HTOB CcTapLue 6 neT (ecnv abConTHbIE 3HAYEHNS
OXKEJ meHee 1,0 n, pasnuuma OXKEJ n OCDB1 He
OorkHbl npeBbiwaTte 100 mn [10]), n <100 mn, unm
10 % o1 Haubonbwero 3HadveHus OXKEIJI
(B 3aBMCMMOCTM OT TOrO, Kakon nokasatenb 6orb-
we). PasHnua mexay AByMsi caMbiMu GonbLIMMUA
3HaYeHnaMun OCDB1 JormkHa obiTb <100 mn, nnu
10 % o1 HanbonbLuero 3HadeHns OPB, (B 3aBucu-
MOCTW OT TOro, Kakom nokasarens 6onbLue) Ans na-
LUMeHTOB 6 neTt 1 mnagLwe (cm. puc. 6, puc. 7) [8].

PaccmoTpum owmnbkun nposegeHnss 6poHxoam-
natauuoHHOro Tecra.

1. Ucnonb3osaHue MeHbLWUX, YeM peKomeHOye-
Mble CmarOapmamu ATS/ERS 2005 2. [12], do3
npenapamos. Ctangaptel ATS/ERS 2005 r. peko-
MeHAYIT ucnonb3oBaHue 4 o3 6eta-aroHucta
(400 mkr canbbytamona) u 4 0o3 XONUHONUTUKA
(80 mkr nnpatponuyma 6pomuaa). icnonesosaHue
MEHbLUMX 403 Y B3POCMbIX MNaUMEHTOB MPUBOLUT
K HeornpegeneHHbIM pesynsrtatamM, HO MOXeT BbITb
onpasgaHo npu nHanBMayanbHbIX NPOTUBOMNOKA-
3aHUAX: TAXenoe COoCTosiHWe nauueHTa, onac-
HOCTb Taxukapaun, HebnaronpuaTHbIE peakLumm Ha
npenapar npv npeablaywemM TeCTUpPOBaHMM U Op.

B neguatpuyeckon npaktuke Ucrnonb3yoT crne-
AytoLme 0o3bl NpenapaTtoB: canbbyTamon n geHo-
Tepon/unpaTtponuin y geten oo 7 net — 1 uHrans-
ums, ctaplle 7 net — 2 MHranauum; unpaTponmn —
1 MHransaumsa BHe 3aBMCMMOCTM OT Bo3pacTa. Y ge-

27 |
Ncnupo 3. i
dXEJI JI 0.05 +
VoxkoHUCn Jl 002" #
NnHeBMO 3 +
dOooB1 J1 0.08 +
dOXEJ hp! 0.411 +#
VakcTp 7 0220 #
VoxkoHUlIH Ry 0. 02! #

Puc. 7. CobrniofeHne KpUTepues kayecTBa TECTOB

Ten ctapLue 12 neT Npy yCTaHOBNEHHOM AnarHose
BpoHXManbLHON acTMbl OpoHXOANNATALMOHHYIO NPO-
Oy NpoBOAAT TakK Xe, Kak y B3pocnbix [13].

B cootBetctBuM co CtaHgaptamu ATS/ERS
2005 1. NONOXUTENbBHLIN TECT C OPOHXOSNTUTUKOM
AvarHocTupyetcs npu npupocte O®B, He MeHee Yem
Ha 200 M 1 He MeHee YeM Ha 12 % No OTHOLLEHWIO
K ucxogHom BenuuunHe. B cnyyasx, korga no pesyrb-
Tatam Tecta ¢ 6pOHXONMTUKOM HeT npupocta OPB,
(212 % » >200 mn), Ho ecTb npupocT ®XKEJ (>12 %
n >200 mn) Npy HEU3MEHEHHOM BPEMEHM BblAOXa,
npoba OyaOeT cuntaTbCsa NonoxuTensHom [12].

B neguatpuyeckon npakTuke npoba cumTtaet-
CS1 MONOXUTENBHON:

* B cnyyae npupocta O®B, Ha 12 % n Gonee
MO OTHOLLEHUIO K UCXOOHOMY;

* NPW NOBbILLEHUN CyMMapHOW BENWYUHbBI BOC-
NpPoOn3BOAMMOCTN MapamMeTpoB (MakcumanbHas
ob6beMHasi CKOpOCTb BO3ayxa Ha ypoBHe 25, 50 unu
75 % ®XKEN) MOC,,, MOC, , MOC., (37 % u 60-
nee) npu cobniogeHnn AByX YCNOBUI: pasnunyus
B BenuninHe ®XEJ1 oo v nocne uHranaumm He 6o-
nee 5 %; sknag MOC,,, MOC, , MOC,, B cymmap-
HOe 3HayeHue AOMKeH MpeBbilaTb BOCMPOU3BO-
anmocTtb Kaxgoro ua Hux (10,0; 12,56; 13,64 co-
OTBETCTBEHHO) [14].

2. OueHka cmeneHu bpoHxuarnsHolU o6cmpyK-
yuu rno cmeneHu CHUXeHUs CKOPOCMHbIX OKa-
3amenel Kpueoli «nomok — obwem» (MOC,,
MOC,,, MOC,,, COC,, .. 13-3a nx BbICOKON Bapw-
abenbHocTK) [15, 16]. B cootBeTcTBUM co CTaH-
paptamu ATS/ERS 2005 r. TsKecTb BEHTUNSALM-
OHHbIX HapyLEeHU OUueHUBaeTCa NO CTENEHMU
ymeHblueHns nokasartensa OPB, (B % K AomkHOM
BenunuuHe) [12] (tabn. 2), a dakT Hannums ob-
CTPYKUUN onpefenseTca N0 yMeHbLUEHUIO MHOEK-
coB O®B,/2KEN unn OPB,/®XEJT no oTHowweHUo
K BO3pacTHOM HopMe. [1pn 3TOM CTOUT OTMETUTD,
4TO CcHuxeHne uHgekca OB, /KEJ asnsaetca
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bonee 4yBCTBUTENBHLIM KpUTEpUem GpoHxmnasnb-
HOM OBCTPYKUUN, YEM YMEHbLUEHUE UHOEeKCca
O®B,/DXEN [17, 18].

3. HenpasuribHoe uHz2ansyuoHHoe egedeHue rpe-
rapama. 310 MOXeET BbITb CBA3aHO C HEOOCTAaTOUHbIM
oby4yeHnem MeacecTphbl, OTCYTCTBUEM creicepa, He-
CMOCOBHOCTBIO MaumeHTa NPOM3BECTU MaKCUMasibHO
rny6okun Baox npenapata. lNpasuneHoe BBEAEHME
npenapara Yyepes crencep noapasymMeBaeT: nocneno-
BaTenbHOe BBeAEHVe B criencep no 1 gose npenapa-
Ta, MakcumarnbHO rriyboKuiA BOOX 13 Kamepbl cnence-
pa, Npu BO3MOXXHOCTN — 33ePXKKy ObIXaHUs Ha rry-
OuHe BOOXa Ha HECKOMbKO CEeKyH, MeOfEeHHbIV Bbl-
[0X Yepes HOC, ECINN HOCOBOE AbIXaHWe He 3aTpyaHEHO
[19]. Takas npouenypa nosTopsieTcs 4 pasa Arns B3poc-
nbIX (oNs geten — ¢ y4eTom Bospacta). Henpaewrnb-
HbIM criefgyeT cuMTaTb OOHOBPEMEHHOE BBEOEHME
B crnericep 2 unu 4 o3 npenapara, Tak Kak B 3TOM
criyyae TpyaHee obecrneynTb MOMHOLEHHOe MoCTyn-
neHve npenapara B AbIXaTenbHble NyTu.

Hanbonee yactbiMy oInbKammn oLEeHKM Cnmpo-
MeTpUYecKnx nokasaTenen MOXHO Ha3BaTb crie-
ayowpe:

1. YKasaHne Ha peCTpPUKTUBHbIE HapyLUEHUSN
TOMbKO Ha OCHOBaAHUWM CHWXXEHHbIX MOoKasaTtenewn
JKEJ1 6e3 aHanusa CTpykTypbl 0b6Llen eMKocTH
nerkux (OEJT) meTogom 6ogunneTnsamorpadounm unm
pa3BedeHnsa MHOMKATOPHOro rasa M Ha CMellaH-
Hble (PECTPUKTMBHbIE B COMETaHUN C OBCTPYKTUB-
HbIMMW) HapyLeHnsa NpuM OgHOBPEMEHHOM, HO He
Bcerga nponopumoHanbHoOM cHuxkeHuun XKEIJT,
OXEN, OPB, O®B. /KE, OPB,/®XKEJ. o pe-
3ynbTatam CnMpoOMETPUN MOXHO NLLIL BbiCKa3aTb
nNpeanonoXeHne 0 HanU4UM PeCTPUKLUN NN cMme-
LAHHbIX HAPYLUEHWUNA.

2. OueHka ypoBHsi BpoHXManbHON 06CTpyKLUn
KPYMHbIX, CPEAHUX N MeNKnx OpOHXOB (No npenmy-
LLIECTBEHHOMY CHUXXEHMIO CKOPOCTHbIX MoKa3aTe-
newn) COOTBETCTBEHHO B Haydane, cepeauHe
N B KOHLE dhopcMpoBaHHOro Bbigoxa. Ha ceroga-
HALWHMIA OeHb OLEeHKa YPOBHSA MnopaxeHust GpoH-
XOB TOSIbKO HA OCHOBAHUWN CHUXEHUSI CKOPOCTHbIX
nokasaTernemn npu CNMpoMeTpUM He Nomny4vuna noa-

Tabnuya 2
CreneHb TAXeCTU CHMXeHna ODPB, [12]
CTeneHb TAXeCcTu O®B4, % ponx.

Jlerkasi >70
YmMepeHHas 60—69
CpepHeTsixkenas (3HaynTenbHas) 50—59
Tspxkenas (peskas) 35—49
KpaviHe Tshxenas (kpariHe peskas) <35

TBEPXOAEHMA U ee crenyeT nu3beraTb. YTBEpXKae-
HWe 0 gucTanbHOM BPOHXMANbHOM OOCTPYKLMKN Ha
OCHOBaHMM TOSNbKO CHWXEHWUSI CKOPOCTHbIX MoKa-
3aTenen B KOHUE (hopCMpPOBaHHOMO BblAOXa HYX-
[aeTcsa B JokasaTenbCTBe.

Aﬂl'OpVITM ANAarHOCTUKu
And NOXUnbIX NauyuMeHToB

MpumeHeHre K naumeHTam ctapLie 65 net 06-
LLEeNpUHATBLIX KPUTEPUEB HEe Bcerga AonycTMMO,
MOCKOMNbKY MOXWIble NI0AN MHOrga He CnoCOGHbI
NpaBUIbHO M NOSTHOCTLIO BbIMOSIHUTL UCCNeaoBa-
HWe BcneacTame obLLero yToMneHns, HU3Kon Boc-
Npon3BOANMOCTM MaHEBPOB.

[MpoBeneHne cnMpoMeTpuyeckoro nccnenosa-
HWS1 OCHOBAHO Ha XOpoLleM COTpyaHU4YecTBe na-
LMeHTa C MeguUMHCKOM CeCcTpon, Torga Kak y no-
XWUNbIX CNOCOBOHOCTL K 0BYYEHMIO U 3aNOMUHAHUIO
c rogamn cHwmxkaeTcsa. Kpome Toro, BbINOMAHEHNE
dhopcmnpoBaHHOro BblgoXa Npu CNMpoOMeTpun Tpe-
OyeT BbICOKOW aKTMBHOCTM CO CTOPOHbI NaumeH-
Ta, K KOTOPOM CMOCOBHbI HE BCe NIOAM MPEKIOH-
Horo Bo3pacTta. ManonoasuxHbli 0bpas XU3Hu
npmMBOAUT K cnabocTu AbIxaTenbHON MycKynaTy-
pbl. K TOMy e ¢ BO3pacToM NpoucXoauT yMeHb-
LeHne anacTUYHOCTM NIErOYHOM TKaHW, 3ameane-
HMe KNUpEeHca B MESNKMX AblXaTeNbHbIX NyTSAX, YTO
CONpOBOXAAEeTCA M3MEHEHNEM POPMbl KOHEYHOWN
YacTu KpMBOKM (OPCUPOBAHHOIO BblgOXa, KOTOpoe
MOXHO YBUOETb NPU Ka4eCcTBEHHOM aHanuse. Ko-
nMYecTBEHHbIE MapaMeTpbl XapakTepusyTcs
ymeHbLUeHneM XKEJT 1 nponopunoHansHbIM CHU-
XEHMEM CKOPOCTHbIX MokasaTenen.

OkcnepTbl ATS/ERS pekomeHaytoT y nuu, ctap-
we 70 neT, HMKoraa He KypUBLUMX U HE MMEBLUUX
XapaKkTepHbIX KNMHUYECKUX CUMNTOMOB XPOHUYEC-
Knx 3aboneBaHuin OpraHoB AblXaHUs, CHU3UTb MO-
por HopmarbHbIX 3HaYeHuin ans uHgekca OB,/
XEJ go 0,65 (65 %), 4T0ObI N3bexatb runepau-
arHoctukm XOBJI.

Taknum 06pa3om, TEXHUYECKN TOYHOE BbINOSTHE-
HWe nccrnegoBaHusa YHKLMM BHELLHErO AblXaHuWs
3aBUCUT He TOJbKO OT MPaBUITbHOCTU U CBOEBpe-
MEHHOCTM KanmbpoBKN CNUPOMETpPa, HO U OT Co-
GntogeHnsa psaa npasBum U YCNOBUIA Kak CO CTOPO-
Hbl UCccnepoBaTtens, Tak U CO CTOPOHbI NaLMeHTa.

[py HTEpPNpETaLMM pesynsTaToB crinporpadmn He-
obxogmmo yunTbiBatb CtaHoapTel ATS/ERS 2019 1.

Mpn npoBegeHUM GPOHXONUTUYECKOrO TecTa
pekoMeHOyeTCa UCMoMb30BaTb MakCUMarbHble
003bl OpoHxonuTuyeckux npenapatoB 400 MKr
1 80 Mkr anga canbbyTamona n unparponuyma 6po-
MUAa COOTBETCTBEHHO.
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CnepyeT mnsberatb OAHO3HAYHOrO CyXOeHUs
O HanUyMn PEeCTPUKTUBHBLIX UK OBCTPYKTUBHBIX
N3MEHEHUN TONMbKO HAa OCHOBAHUU CHUXEHUSN
OCHOBHbIX CMMPOMETPUYECKNX nokasatenen 6es
npoBeaeHns yrnybrneHHoro uccnefoBaHus.

HenpasunbHO NpoBeAeHHOEe U HEBEPHO Tpak-
TOBaHHOE CNMpoMeTpUYeCKoe nccrnegoBaHme npu-
BOAMT B Ny4Llem criyqyae K 6ecCMbICNIEHHOCTUN ero
npoBefdeHus, a B XyAweM — K NosnyyeHuto 3aBe-
AOMO NOXHOW MHopMauuu 1 aesvHdopmMaumm
nevatlero Bpaya, YTo He MOXeT He cKkasaTbCs Ha
kayecTBe obcnegoBaHMsA NauMEHTOB.

KoHTakTHas nHdopmaums:
Kyxanb Hagexna JleoHngoBHa — Bpay (yHKLMOHaNbHON
OWNarHoCTUKN.

38-51 ropoackasi MOnMKIMHUKA.

¥Yn. BopoHsinckoro, 50/1, 220007, r. MuHck.

Cn. Ten. +375 17 225-09-70.
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A. N. KYBAPKO

CUCTEMHbIA AHANU3 SHEPTETUYECKUX U KNETOYHO-MONEKYNAPHBLIX OCHOB
PAEOTbI CEPOLA U HEKOTOPbIX EE HAPYLUEHUI
Il. BHEPTETUYECKME N KNETOYHO-MONEKYJNAPHbLIE ACMNEKTblI MPOBEAEHUA
NMEMCMEKEPHbIX MOTEHUWANOB, BO3BYXAEHUA U COKPALLEHUA MUOKAPOA

Benopycckuint rocyfgapCTBEHHbIN MeAULUHCKMIA yHUBepcuTeT, MuHck, benapych

B cmambe paccmampusaomcsi pa3nuyusi 8 MexaHu3Max UHULUUPOBAHUST COKPaWEHUST CKETeMHbIX MbIWY U MUOKap-
Oa. Obcyxdaromcsi MexaHU3MbI po8edeHUs rnelicMeKkepHbIX MomeHyuanos npogodswel cucmemol cepoua, posib 8 HUX
KaHaros wenesbix KOHMaKmos U UOHHbIX KaHanos. M3nazaromcs coepemMeHHble npedcmasneHusi O ponu UOHHbLIX KaHa-
108 U QUHaAMUKU MOKO8 UOHO8 8 MPOUCXOXO0eHUU pasfuyHbiX ¢hasd nomeHyuana delicmeusi cokpamumersbHbIX MUoyu-
mos, pacripocmpaHeHuu 8036y0eHusi Mo Muokaply U ponu Kanbuusi 8 arekmpomexaHudeckom conpsikeHuu. Obcyxoa-
emcs posib pepakmepHocmu U ee OUHaMUKU 8 pacrpocmpaHeHuuU 8030yx0eHuUs1 U cokpaweHuu muokapda. llpuso-
0ssmcsi npumepbl 853U HapyweHul hyHKUUOHUPOBAHUST KaHalo08 wesesbiX KOHMaKkmos U UOHHbIX KaHaros ¢ passumu-
em apummuli u dpyaux 3abonesaHuli cepoua.

Knroyeebie cnoea: nelicMeKepHbie KIemku, KapOuoMUuouUumsbl, KaHalbl Uenesbix KOHMaKkmos, UOHHbIe KaHallbl,
UOHHbIE MOKU, MeMbpaHHbIU nomeHyuar Mokos, nomeHyuan delicmeus, pegpakmepHocmb, Nposodswas cucmema
cepadua.

The article the differences in the mechanisms of contraction initiation of the skeletal muscles and myocardium are
denvisaged. The mechanisms of conduction of pacemaker potentials by conduction system of the heart, the role of gap
junctions and ionic channels in conduction mechanisms are discussed. Modern data about the role of ionic channels and
the dynamics of ion currents in the origin of various phases of the action potential of contractile cardiac myocytes, in the
spread of excitation through the myocardium and the role of calcium in the excitation contraction coupling are outlined. The
significance of refractoriness and its dynamics in the propagation of excitation and myocardium contraction are discussed.
Examples of the relationship between impairments in the functioning of gap junction channels and ion channels with the
development of cardiac arrhythmias and other cardiac diseases are given.

Key words: pacemaker cells, cardiac myocytes, gap junction channels, ion channels, ion currents, resting membrane
potential, action potential, refractoriness, conduction system

HEALTHCARE. 2022; 8; 31—52.

SYSTEM ANALYSIS OF THE ELECTRICAL AND CELLULAR-MOLECULAR FOUNDATION OF
THE HEART WORK AND SOME OF ITS DISORDERS.

Il. ELECTRICAL AND CELLULAR-MOLECULAR ASPECTS OF THE CONDUCTION OF
PACEMAKER POTENTIALS, EXCITATION AND MYOCARDIUM CONTRACTION

A. l. Kubarko

Ewe Ha paHHMX aTanax aMOpuoHanbLHOro pas-
BUTUA cepaua npocMaTpuBaeTCsl CUCTEMHBIN,
4YEeTKO CKOOPAMHUPOBAHHbIN NpUHLMNI hopMUpOBa-
Husa Byaylien LenoCTHON apXUTEKTypbl U OCHOB
HacoCHOM pyHKUMK cepgua. Knetkn n mnx crTpyk-
TYpPHble U (PYHKUMOHANbHbIE 3NEMEHTLI pa3BuBa-
IOTCA BO BPEMEHMU TakK, YTOObI 06ecneynTb roTos-
HOCTb K BbINOSIHEHNIO UMW KOHKPETHbIX (DYHKLNNA,
a MHTerpauunsa n KoopanHaums aTnx yHKUUN ocy-
LecTBNAOTCA TakuM 06pasoMm, 4Tobbl He NPOCTO
B3aMMOOeNCcTBOBaTh, HO U B3aMOCOLENCTBOBATb
ofHa apyron ons hopMmnpoBaHus rinaBHON — Ha-
COCHOW (hyHKUMM ceppua.

Kak 6b1510 paccMoTpeHo paHee [1], ogHUMK K3
Hanbonee npencTaBrieHHbIX B KapaMoMuoumTax
CTPYKTYP NpU UX PasBUTUN U3 ME3EHXUMHbIX Kre-
TOK SABNSAOTCSH MUTOXOHAPUN U COBOKYNHOCTL dhep-
MEHTOB, HeobXoaMMbIX Ans obecrneyeHnsa aHep-
rmen NPoLEeccoB CUHTE3a pasfiMyHbIX BELLIECTB Kak
OCHOBbI 4N AnddepeHUNpPOBKM KapANOMUOLUTOB
[2]. B nosiBMBLUMXCS @TUMNUYHBIX MUOLMTAaX CUHTE-
3upyeTcs Habop kaHanoobpasyoLmnx 6enkos, Ko-
Topble BCTpamBaloTCs B LUTONNasMaTnu4eckyto
MeMbpaHy 1 CTaHOBSATCS OCHOBOW UX CaMONpPoun3s-
BOSbHOMo BO30YyxaeHus. CTaHoBneHne aTon yHK-
umMm B aM6GpMoOHanNbLHOM nepuoge npoucxoauT
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Torga, Korga Kkasanocbk 6bl oHa ewe He BocTpebo-
BaHa, Korga ewle He npocMaTpmsaeTcs opMupo-
BaHMe aHaTOMWYecKnx CTpykTyp byayuiero cepa-
ua. B ato xe Bpemsa HabnogaeTcsi BO3HUKHOBE-
HMe MMOUMTOB, B CapKonnasme KOTOpbIX HayuHa-
eTca CUHTe3 Byayumx cokpaTuTenbHblIX 6enkos
n 6ernkoB BHYTPUKIETOYHOro matpukca. Nx B3au-
mMoaencTeme obecneynBaeT cosgaHue ynopago-
YeHHOW HaaMOMEKYsPHOM NPOCTPaHCTBEHHOW YK-
nafKku cokpaTuTernbHbIX 6enkoB B cCapkoMepbl, YTO
NPoSBSETCs NOsIBNIEHMEM NonepeyHoOn ncHepyeH-
HocTu B Muouutax. Capkomepsl, nocrnegosaTterb-
HO coefuHALWMECs ApYr C APYrOM C MOMOLbIO
COeMHUTENbHOTKaHHbLIX Z-NNacTUHOK, hopMupy-
0T ycnoBus aAng ahPEKTUBHOIO COKpaLLeHNs MUO-
uutos. lNMapannensHo B COKpaTUTENbHBIX MUOLM-
TaxX BO3HUKAIOT CTPYKTYpPbl 1 MEXaHU3MbI 3arnycka
N perynsauumn nx CokpaLleHus.

CpaBHUTeNbHbIM aHanuM3 6a3ncHbIX NpoLec-
COB BO30YyXAEHUA U UHULMUPOBAHUSA COKpa-
LWEeHMA nonepevyHo-nosfocaTbiX MbILWL, U MUO-
Kapaa

N3BeCTHO, YTO KIMOYEBBLIM TPUITEPOM 3anycka
COKpaLLeHWNsi BONTOKOH NonepeYvyHo-MnosiocaTbIX CKe-
NETHbIX U rMagkux MUOLMTOB ABMSETCA MOBblLe-
HWe B capKornnasmMe ypoBHS CBOBOAHOrO KanbLus.
B ecTecTBeHHbIX yCnoBusAx B nornepeyvyHo-nosoca-
TbIX MblLLEYHbIX BOMIOKHAX 3TO AOCTUraeTcs nyTem
OTKPbITUA NOTEHUMan3aBUCUMbIX KanbLMeBbIX
KaHanoB MembpaH UMCTepH capkonnasmartumyec-
KOro peTukynyma v Bbixoga M3 HUX WMOHOB Karlb-
uns, onsa Yyero Heob6xo4MMO OCYLLLECTBUTL BO3DOYX-
AeHve capKoreMMbl MbILLEYHOrO BOSIOKHa U Mpo-
BECTM BO3HMKaOLLMI Npn BO3OYXAEHUN NOTEHLM-
an pgencteua (MNA) no nonepeyHbim T-Tpyboukam
BHYTPb BOSIOKHa. [1119 nHMUMmMpoBaHus Bo3byxae-
HWUS 1 NocneayoLero CokpalleHns Heobxoanmo
nocnaTtb K MbILUEYHOMY BOJSIOKHY HEPBHbIA UM-
nynbC, reHepupyembli MOTOHENPOHaMU NepeaHuX
POroB CMMHHOIO MO3ra UM MOTOPHbLIX LEeHTPOB
cTBOMa Mo3ra, npeobpasoBaTb €ro B HEPBHO-MbI-
WweyHoM cuHance B N[ capkonemMmmbl MbllLEYHbIX
BOJTOKOH, KOTOPbIN 3anycTUT cokpalleHune (puc. 1).
Mbernb MOTOHENPOHOB, HapyLleHue LenoCTHOCTH
X aKCOHOB, WHHEPBUPYOLWNX Mblwubl, 6riokaga
CMHanNTU4YecKon nepefavy CoOnpoBOXAAKTCH He-
BO3MOXHOCTbIO MHULUMPOBAHUA COKpalleHus
1 pasBuMTUEM napes3oB, Napanuyen c nocnegyto-
wen atpodmnen MbiLL,.

MexaHu3m MHULUMMPOBaHUSA MOHaMU KanbLums
COKpaLLeHNA MMOUMTOB MUOKapaa, CTPYKTypa Ko-
TOpbIX Bnn3ka K CTPYKType BOJTOKOH MOnepeyHo-

nonocaTtbIX MbILWL, CXOAEH C TakoBbIM AN nore-
peyHo-nonocaTton Myckynatypbl. OgHako B OTu-
4yne OT Hee, MMoKapA He WHHEPBUPYETCS BOJSIOK-
HaMu coMaTU4YeCKonN HEPBHOM cUCTEMbl. ABTOHOM-
Hasi HepBHasa CUCTeEMa, NHHepBUpYyloLWas cepaue,
He y4yacTByeT B 3arycke COKpalleHus Muokapaa,
a BbINONHAET PYHKLUMIO perynsumm 4acTtoThbl, CUIbI
COKpaLLEeHNn, KOPOHAPHOro KpoBoTOKa, MeTabo-
nM3Ma Mvokapaa u Tem camMmbiM PYHKLMIO peryns-
LM HacoCHOM (PyHKUUK cepaua.

[na 3anycka cokpalleHns KapanoMuoLnTOB
n Muokapaa, Kak n Anst UHALMMPOBaHUA COKpalLe-
HWS1 BOSTOKOH MOMepeyHo-nonocaTon Mblwlbl, Co-
KpalleHuo OOSMKeH npejlecTBoBaTb npouecc
BO30YyxaeHusA. B BOMOKHaxX MbILL, €ro Bbi3blBaeT
M4 (HepBHbIV MMNYNbLC), NOCbINIAaeMbIN ABUraTenb-
HbIMW HEMPOHaMW LeHTpanbHON HEepBHOW cuUcTe-
Mbl (LUHC) k MbilwLam no akcoHam ABuraternbHbIX
HenpoHoOB, a B Mnokapgae — [ nencmekepHbIX
KNeTOK, MOCTYNaLLMIA K COKpaTUTENbHbLIM Kapano-
MUoUMTaM NPENMYLLECTBEHHO MO BOSIOKHaM Mpo-
BoAsLLEen cuctemnl cepgua. leHepauna HepBHOro
nMmnynbca gBuratenbHbIMY HEMPOHAMN MOTOPHbIX
ueHTpoB LUHC, 3anyckarowux cokpalieHve nore-
peyHo-nofnocaThiX CKeNETHbIX MbILLL, NPOUCXOaUT
nmMbo Npun CTUMYNALUN 3TUX HENPOHOB 3hPepeHT-
HbIMW CUrHanamu BblLLEnexalumx LeHTpoB Mo3ra,
nn6o acdbdepeHTHbIMN CUTHaNamm oT peLenTopoB
OMopHO-ABUraTenbHOro annaparta (nponpuo-
pPELEenTOpOB CaMMX MbILL, CYXOXWUIUWA) U/nnu
OPYrMX CEHCOPHbIX peLenTopoB (0oneBbIX, TEPMO-
peLenTopos).

leHepauuns NI nencmekepHbIMA KIeTkamn cu-
HoaTpuarnbHOro y3sra, MexaHu3m KOTOpoW paccMoT-
peH B psage o63opoB, y4yebHbiX wusgaHuu
n nyénukaumn [1, 4—7], nponcxognT camonpouns-
BONMbHO. Ero npoBegeHne K cokpaTtuTenbHbIM
n gpyrum muoumTam cepgua obecnevmBaeTcs NOH-
HbIMU TOKaMK Yepes pasnuyHble MOHHbIE KaHasbl

CwurHanel ABuraTenbHOro HelpoHa CurHanbl MblLLb!

[NoTeHunanbl 4eACTBUA

' l»CMHaI'ITI/'I‘-IECKIf’Il/I
\

MoTeHUMansl oecTBUA
noTeHyman I
v
A%‘j l , CD:E;;;hMe
4’)/_ [euratencHblit \\
Mbiwuya

\ IpanyanbHbIi
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Puc. 1. OnekTtpuyeckne noteHumansl, Heobxoaumble AnNg
3anycka CoKpalleHus nonepeyvyHo-nonocaTon MLl [3]
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KNEeToYHbIX MEMOBPAH U MEXKMETOYHbIX LLeMNeBbIX
KOHTaKTOB, HapyLUeHne CTPYKTYpbl U PYHKLUKN KO-
TOPbIX ABNSETCS YaCTON NPUYNHON pasBUTUS apuUT-
Mun cepaua [8].

MpoBegeHne nencmekepHoro MM

MencmekepHbin MM, MexaHU3Mbl camonpouns-
BOMbHOW reHepaunm KOTOPOro pacCMOTpeHb!
B npeablayLien nybnuvkaumm [1], nepegaetcs K Bo-
FIOKHaM NpPOBOASILLEN CUCTEMbBI U 3aTEM NPOBOAMUT-
CS1 N0 HUM K COKpaTUTESbHBbIM MUoLUTaM, a Takke
nepefaeTcs Ha pacnosioXeHHble HenocpeacTBEH-
HO C NEeNCMeKEePHbIMM KIeTKamMn COKpaTUTENbHbIE
MuounTbl Npasoro npegcepaus. Mo ckopocTtu pe-
akuuun B Bue konebaHusa pasHOCTU NOTEHLMANoB
Ha ux membpaHe B OTBET Ha MOCTYMNreHne nenc-
mMekepHoro [1[] BOMOKHa 1 cokpaTuTernbHble MUO-
UUTbl AENAT HA MeLneHHO U BbICTPO OTBeYaloLLme
[7]. K MeaneHHo oTBeYatoLLMM OTHOCAT aTUMUYHbIE
MUouUnTbl cnHoatpuansHoro (CA) u aTpnoBeHTpu-
kynspHoro (AB) yanoB, Ha meMbpaHe KOTOpbIX
HabrnogatTcs npoueccbl MeaneHHon aenonspu-
3auuu, TpaHcgopmupyemeble B N4, n penonspusa-
Unn, a Takke BOSTOKHa NMPOBOASILLEN CUCTEMbI CEep-
Oua, B KOTOPbIX NPU HapYLUEHUAX MOHHbLIX TOKOB
MOryT HabnogaTbCs MeaneHHble konebaHus pas-
HOCTW NOTeHLManoB Ha MembpaHe. K BbicTpo oT-
BEYalLLMM OTHOCAT COKpaTUTENbHbIE MUOLMUTHI,
BOJTOKHa HOXekK ny4yka lmca, BonokHa [lypkuHbe,
KOTOpble B HOPMaribHbIX YCNOBUSIX B OTBET Ha MNo-
cTynneHune nencmekepHoro M, apyrmx noTeHum-
arnoB WUnW 3NeKTPU4YeCcKUx CTUMYIOB OT Kapauo-
cTUMynsiTopa pearupytoT reHepauuen N4 ¢ MrHo-
BEHHO (B TeyeHue 3—5 MmC) ocyLecTBAgeMon
daszon genonsapusaumun. Knoyesyto ponb B nepe-
nadve nencmekepHoro MO v nposeaeHnn Bo3byx-
OEHNs Mo NPOBOASILLEN CUCTEME U MUOKapay Ur-
patoT KaHanbl NIIOTHbIX LEeNeBbIX KOHTAKTOB MEX-
4y KapanomuouuTamMum 1 MOHHbIE KaHanbl KNneTo4-
HbIX MemMbpaH.

MpoBeneHue BO3OYyXAeHUA MexXAay KrheTKkamu
cepaua, ponb KaHanoB LuereBbIX KOHTAKTOB

Mepepaya nencmekepHoro N[ Ha BOnOKHa nNpo-
BOASLLEN CUCTEMbBI U COKpaTUTENbHbIE MUOLIUTDI
npeacepavn OCyLLEeCTBISETCH C yYyacTUeM KaHa-
OB KOHHEKCOHOB, PacnosioXeHHbIX B MeMbpaHax
LLleneBbIX KOHTAKTOB coceHux kneTtok. Lenesble
KOHTaKTbl MMEIOTCA B cepaue Mexay nevcmekep-
HbIMW KNeTKaMu 1 KneTkamun BOSTOKOH NPOBOASLLEN
CUCTEMbI, Mexay NerCMeKepHbIMW KreTKamMu
N COKpaTUTENbHbIMKM MUOLUTAMU Npeacepnun,
Mexay BOMokHamu ypkuMHbe U COKpaTUTENbHbI-
MU MUOLIMTaMU XenygodkoB, MeXay COCeaHUMU

COKpaTUTENbHbIMK MUuouuTamu. LLlenesblie KOHTakK-
Thl LUMPOKO pacnpoCTpaHeHbl B APYrUX OopraHax
n TkaHax — LUHC n nepudepunyeckoin HepBHOWM cu-
cteme (MHC), rmagkon myckynaType cocynoB
N BHYTPEHHUX OpPraHOB, B 3NUTENManbHON TKaHW
W SHOOKPWUHHON cucTeme [9].

Ha puc. 2 npegcrtaeneHnbl dotorpadmsa n ob-
LWA NnaH CTPOEHUS KOHHEKCOHOB WM MOHHbIX Ka-
Hanos, CHOPMUPOBAHHLIX KOHHEKCUHAMMN.

Onpegenstowee 3HavyeHne B hopMUpoBaHUK
KaHanoB LEeNeBbIX KOHTAKTOB, BbIMOMHAKLINX
PYHKLMIO MEXKNETOUYHOW CUrHanusauum, UMeroT
KOHHEKCMHbI — CYNnepceMencTBo TpaHCcMeMbpaH-
HbiXx ©6enkoB, o6o3Ha4yaeMblx cumBonamm Cx
N uMcpon, oTMevarLen MOoneKkynapHyo mMaccy
benka B k[a, Hanpumep, Cx45. OOLWMIA NOHHbIN
KaHan LLeneBoro KOHTakTa COCTOUT M3 2 nonyka-
HanoB, PacnosioKeHHbIX TOYHO HaNPOTUB APYr ApY-
ra B KOHTAKTMPYOLLMX MeMBpaHax, a Kaxagbli no-
nykaHan copmMupoBaH 6 nonunenTUgHbIMK
cybbeanHuLamMmm nnm KOHHeKcMHamm. KoHHEKCUHBbI
UMELIOT Nepunog NoYXM3HN HECKOSbKO YacoB U A5
X oBHOBMEHUsT TpebyeTcs MNOCTOAHHO CUHTE3N-
poBaTb HOBble GernkoBble Mornekynbl. O4yeBngHo,
YyTO AN OOHOBMNEHUSI KOHHEKCMHOB Heobxoammo
3aTpayMBaTb CyLLECTBEHHYIO YacTb MeTabonuyec-
Kon aHeprun knetok [11]. OnncaHbl KOHHEKCUHBbI
Cx23—Cx62, nx nokanusauus, QOyHKLMU, N BbISB-
NeHbl TeHbl, KOHTPONUPYIOLLME CUHTES, BHYTPU-
KIETOYHbIN TPaHCNOPT U BCTpamMBaHue OenkoB
B MeMOpaHbl kneTok. LlleneBble KOHTaKTblI B MUO-
Kapae oOHapy>XMBaKTCS UCKMOUYUTENBHO B UHTEP-
KanmMpoBaHHbIX ANCKax, HanbonbLlee YACIO Ux pac-
nonaraeTcs Ha KOHLAx COKpaTUTENbHbIX BOSIOKOH,

Kanan
(1,2—1,5Hm)

o
Liutosons 1 \‘§~\\

Liutosons 2

WoHbl, ATO, LAM®,
AMUHOKVCTIOThI U Ap.

4a 5

46

KaHan oTkpbIT  KaHan 3akpbIT

Puc. 2. ®dotorpacusa (1) NNOTHOro LLeneBoro KOHTakTa
mMexay AByms knetkamu. Cxematudeckoe msobpaxeHue
CTPYKTYPbl KaHarnoB LLEeneBblIX KOHTAKTOB (2), KOHHEeKCUHa
(3), KOHHEeKCOHOB MeMbpaH KOHTaKTUPYIOLLMX KNeTok (4, a,
4, 6), OTKPBLITOTO N 3aKPbLITOro COCTOAHUS kaHanos (5) [10]
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Hebonblwoe — No AnnHe Ha GOKOBbLIX MOBEpPX-
HOCTSIX.

B cepaue akcnpeccupyroTcst KOHHEKCUHDI
Cx40, Cx43 n Cx45, obpasylome KaHanbl Liene-
BbIX KOHTAKTOB AN nepegadun 3neKTpuyecknx
N MeTabonMyeckux CUrHanoB OT KNeTKU K KrneTke
[12—14]. CteneHb 1 xapaktep aKcnpeccuu, nso-
POpPMbl KOHHEKCUHA BMECTE C LIUTOAPXUTEKTYPON
1 BO30YyOMMOCTbBIO KIETOK ONpeaenstoT CKOpOCTb
pacnpocTpaHeHus BO3GYXAEHUS B pasfnyHbIX
obnactax cepgua. B CA-yane MexkneToyHble Ka-
Hanbl C HU3KOW CKOPOCTbI MpoBefeHus hopmu-
PYHOTCS NPEUMYLLLECTBEHHO KOHHEKCnHammn Cx45,
a B KaHanax mMexgay CoKpaTuTerbHbIMU MUuouuTa-
MU Npeacepani LWMPOKO IKCNPECCUPOBAH KOHHEK-
cuH Cx40, KoTopbI UrpaeT BaXHy ponb B Npo-
BeAEHMM NENCMEKEPHOrO NOTEHUMana kK MmoumTam
N pacnpocTpaHeHun Bo30yXOeHUs No muokapay
npencepann ¢ BbICOKOM ckopocTbto [15]. B kaHa-
nax MeXKneTOYHbIX KOHTaKTOB COKpaTUTErbHbIX
MUOLMTOB XXenyngo4KoB 3KCMPECCUPYIOTCA B OC-
HoBHOM Cx40 n Cx43, obecneumnsaroLLme BbICOKYH
CKOpPOCTb MpOBefEeHUdA, HEOOXOAMMYIO ANS UX
ObICTPOro, CUHXPOHU3NPOBAHHOIO COKpaLLEHUS.
B AB-y3ne MexkneToyHasi nepegada Bo30yxaeHus
onocpepnyetca KoHHekcuHamm Cx30.1, Cx45
n B HekoTopou cteneHn Cx40. KoHHekcuHbl Cx45
npuaarT MEXKNeToYHbIM KaHanam 6oree BbICO-
Koe conpoTusBneHne n bonee MenneHHy npoBo-
anmocTtb B CA- n AB-y3noBbix obnacrsx, 4yem
B NPOBOASLLEN CUCTEME XENYAo4KoB unum pabo-
yeMm MuoKapae npeacepaun n xxenynodkos.

MHrnbrpoBaHne MeTogamm reHHon MHXeHepum
aKcnpeccum KoHHekcmHoB Cx40 n Cx43 y akcne-
pPUMEHTarbHbIX XXMBOTHbLIX MOATBEPAUIO, YTO OHM
BaXHbl Ona obecrnevyeHnsa BbICOKMX CKOPOCTEN
NPOBOAUMOCTUN B NPEACEPANsaX U XKenyaoukax,
a yaaneHue y XuBOTHbIX koMnnemeHTapHon OHK
KOHHekcnHa Cx30.2 NpuBOaUT K YBEMUYEHUIO CKO-
pocTu npoBeneHns B AB-y3ne 1 cokpalleHuio Bpe-
MeHW NpoBeaeHNst BO30YXAEHUS B NPOBOASALLEN CU-
cteme (nepuogbl Camonnosa — BeHkebaxa) [14].

dopmnpoBaHme KaHana B KOHHEKCOHaX Luere-
BbIX KOHTAKTOB OCYLLECTBASETCH MOTEHLnanyys-
CTBUTESbHBIM ObICTPEIM BOPOTHBIM MEXAHU3MOM,
npeactaefieHHbIM NH,* aMUMHOKMCNOTHBIM ocTaT-
KOM, N XEMOYYBCTBUTESbHBIM MeAIeHHbIM BOPOT-
HbIM MEXaHn3MoM, NpeacTaBneHHbIM pH-4yBCTBK-
TenbHbiIM COOH- aMUHOKMCAOTHBIM OCTaTKOM
[16].

BeicTpoe n3meHeHne koHdpopmaumu CH,* amu-
HOKUCINOTHOrO y4yacTka KOHHEKCWHa, Beayllee

K USMEHEHMIO NOSOXEHMS NOTEeHUMan4yyBCcTBUTENb-
HbIX BOPOT M OTKPLITUIO KaHana LLeneBoro KOHTakK-
Ta, NPOUCXOANT NP YBESNTMYEHNUN PA3HOCTU MNOTEH-
uManoB Mexay KOHTaKTUPYHLUMWU KreTKkamu
B MOMEHT BPEMEHU, Koraa ogHa U3 HuX Bo3byxe-
Ha (ee MembpaHa genonspusoBaHa), a Apyras Ha-
XOAUTCS B COCTOSIHUM NOKoSA (ee membpaHa nons-
pusoBaHa) [17].

Mpu yBENnYeHN BHEKIETOYHOWN KOHLEeHTpauun
NPOTOHOB BoAopoAa (CHWxeHun pH) nponcxogut
3aKpbITMe KaHana LLeneBoro KOHTakTa Bcneacramne
HerTpanusaumMm Ha BHELLUHEWN NOBEepPXHOCTU MeM-
OpaHbl NoNoXuUTenbHbIMKU 3apsgammn H* oTpuua-
TenbHoro 3apsga COOH- u nsmeHeHnsa nonoxe-
HUA XEeMOYYyBCTBUTESbHbLIX BOPOT KOHHEKCUHOB.
3akpbITe KaHanoB Mpu BHYTPUKNETOYHOM HaKoM-
neHun H* npoucxoguTt B pesynsrate HeWTpanusa-
UMM 3apsiioB rMCTUAMHA B NENTUOHbBIX Lenoykax
BHYTPEHHUX neTernb KOHHEKCUHOB [18].

XeMouyBCTBUTESNbHbLIE BOPOTA KaHaroB Lene-
BbIX COEANHEHUN N3MEHSIOT UX KOHMOopMaLmio
N CHWXaKT NPOHULAEMOCTb KaHarnoB Mpu NoBbl-
LWEeHUN B KINeTKe KOoHUeHTpauuu kanbumsa. MNpu
3TOM peakLmns BOPOT U CHUXKEHME NPOHULIAEMOCTH
KaHana 3ameqJsieHbl BO BPEMEHU U He ycrneBsaioT
NPOABNATLCA MPU BbICTPLIX U3MEHEHUAX BHYTPU-
KNeTo4YHOro YpOBHS KanbLus BO BpeMs reHepaunmu
M4 v cokpalleHnn kKapanoMMoLMTOB, HO CTAHOBAT-
CS 3HAaYUMbIMWU U MOTYT BECTU K NONHOMY 3aKpbl-
TUIO KaHanos npu mwemuun [19]. MNockonbky B yc-
NOBUSAX ULLEMUM MPOUCXOAUT caBUr meTabonuama
B CTOPOHY aHa3pOBHOro pacLyenneHns aHeprocyo-
CTpPaTOB M HaKOMMEHUIO B KNeTKax NPOTOHOB BO-
aopofa, HabrogaeTca CMHepruyHoe BrnusiHue Ha
CHWXeHWe NPOHMLaeMOCTM KaHaoB LeneBbIX KOH-
TaKTOB COKpaTUTErNbHbIX MUOLMUTOB MOBbLILLUEHHON
KOHLIeHTpaumum NpoTOHOB BOAOPOAA WU Kanbuus.
B pesynsrate npoBeageHue Bo30yXaeHUs B MUO-
Kapae MOXeT 3aTpyAHATbCS, YTO BeAeT K AeCUH-
XpPOHM3aLUN COKpaLLEHUS U YMEHbLUEHUIO ero
cunbl. Bonee Toro, ymeHbLUEHWe Npu NwemMmm Npo-
aykumm ATO, conpoBoXxgaemoe CHUXeHMEM 3-
dhekTuBHOCTU paboTbl HaTpui/kanueson AT®-asbl,
BeAeT K HaKoMnfeHuo Ha BHELUHEN MOBEPXHOCTU
KapAVOMWOLIUTOB MOHOB Kanus, YTO yMeHbLuaeT
BEMWYNHY PasHOCTU NOTEHUManoB B NOKOE W Mo-
por Bo3byaumoctn muouuntoB. Kak crnegcteue,
B MLIeMnyecKkon obnactn mmokapga MoxeT dop-
MUPOBATbLCA SKTOMUYECKNA 0Yar apuTMOreHHOM ak-
TMBHOCTK [20].

KaHanbl LWweneBbIX KOHTAKTOB MexXay Kapavo-
MUOLMUTaMWN XapakTepU3yTCa OQHOCTOPOHHEN
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NMPOHNLIAEMOCTbIO, BENUYMHA KOTOPOW 3aBUCUT OT
TUNa KOHHEKCUHA, UX ocopunmpoBaHnsa 1 YyB-
CTBUTENBbHOCTU K pa3HOCTUN NOTEHLMANOB, KOHLUEHT-
pauuv NPOTOHOB BOAOPOAa M Kanbuus. Tak, KOH-
HekcnH Cx40 npuaaeT kaHanam HaubonbLUyH NPo-
HUL@EMOCTb MO CPaABHEHWIO C APYrMMU KOHHEKCK-
Hamu. KaHanbl, popmMupyemble kKoHHekcHom Cx40
N NpeacTasneHHble nperMyLiecTseHHo B CA-y3ne
N Npeacepansix, XxapakTepusyTcs NpoHULaeMo-
CTbIO AN1s KaTMOHOB B 5 pas Gonbluen, Yem gns
aHWOHOB. [pOHMLI@EMOCTb KaHanoB C KOHHEKCU-
HoM Cx43 (B MMOKapae »enyao4koB) NPOMEXYTOY-
Hasi, OAMHaKoBas ANA KaTUOHOB M aHMOHOB, OHa
3aBUCUT OT COCTOSAHMA POCHOPUNMPOBaAHUSA
1N Mano 3aBUCUT OT PasHOCTWN NOTEHLMANoB MexX-
Ay kneTtkamu. KaHarbl, chopMUpOBaHHbIE KOHHEK-
cnHOM Cx45, MMelT caMylo HU3KYH npoHuuae-
MOCTb ANSl MOHOB (MWUHUManbHYIO ON1S aHWOHOB),
NX NPOHULAEMOCTb OYEeHb 3aBUCUMA OT MEXKIre-
TOYHOW pasHOCTM noTeHumnanos [21—23].
MyTaunm reHoB, KOHTPOSNUPYHOLLUX CUHTES KOH-
HEKCMHOB, MOTYT COMPOBOXAATbCA HAPYLLUEHUSIMU
NPOBOANMOCTU, Pa3BUTUEM CePOEYHbIX apUTMUN,
ocrnabneHnem cunbl cokpalieHnus Muokappaa,
a Takke psgom Apyrux 3abonesaHun venoseka
(actpouutoma, rmmobnacroma, NonNMHerponaTumn,
3aboneBaHusA ceTyaTKu rnasa, aTepocknepos).
NMpoBeaeHne neMcMekepHOro noteHuuana
K COKpaTUTelNibHbIM KapauomMuouutam
MenicmekepHbin ML ot knetok CA-y3na paHee
BCEro NpoBOAMUTCSA K COCEAHUM COKpaTUTENbHbIM
MuoumnTam NpaBoro 1 3aTem feBoro npeacepaun,
KOTOpble 4Yepe3 HECKONbKO MC OTBEYalT Ha Hero
BO30yxaeHneM — reHepauuen ceoero L. Pewato-
LLlee 3Ha4YeHne B npoBedeHun nerncmekepHoro MM
K npeacepansMm UMEKOT KaHanbl NAOTHLIX Liere-
BbIX KOHTAKTOB MeXOy NencMeKepHOn KIeTKon
N COKpaTUTENbHbIM MUOLUTOM, CHOPMUPOBAHHbLIE
KOHHeKkcuHoMm Cx40 (puc. 3). B nposegeruun M4
BOBII€YeHbl Takxe noTeHumnansaBucUMble ObICT-
pble HaTpueBble, MedSieHHble KanbuueBble U Ka-
neBble VOHHbIE KaHanbl.
MexaHnam pacnpocTpaHeHns Bo30yXaeHUs
C NENCMEKepPHOM KINeTKM Ha COKpaTUTENbHbIA MUO-
UMT NpeAcTaBneH COBOKYNHOCTLIO NocneaoBaresb-
HbIX CObbITMI. Mpy CNOHTaAHHON reHepauun newnc-
MeKkepHou kneTkow N[ Ha BHyTpeHHe NOBEPXHOCTH
ee MeMmbpaHbl MPONCXOAUT HAKOMNMEHUE NOMOXKU-
TenbHbIX 3apSAA0B HATPUA, Kanus n Kanbuus, no-
CTynawLmnx B KMeTKy Yyepe3 HecenekTBHble Ka-
TWOHHble f-kaHanbl nnasmaTuyeckon mMembpaHbl.
OTO BefeT K CMeHe 3HaKoB 3apsfja C — Ha + Ha

BHYTPEHHEN NOBEPXHOCTUN U C + HA — HA BHELLHEN
NoBEpPXHOCTM MembpaHbl. B nnkoBom 3HadYeHUm
reHepupyemoro [ TpaHcMemMOpaHHasa pasHOCTb
noTeHLManoB B NeMCMeKepHOn KreTke JocTuraet
npumepHo 80 MB. B aTOT MOMeHT BpemeHu pac-
npegeneHue 3apsagoB Ha membpaHe cocegHero
COKpaTUTENbHOMO MUOUMTA, HaxogsALerocs B Co-
CTOSIHWUM MOKOS, pacnpegeneHve 3apsaoB Ha MeM-
OpaHe 6bIN0 06bIYHLIM: — HAa BHYTPEHHEN NOBEPX-
HOCTU 1 + Ha Hapy>kHON. Kak BUAHO Ha puc. 3, Mex-
4y membpaHamMu KOHTaKTUPYIOLNX KNeToK B 00-
NacTy NAOTHbIX LEeNeBbIX KOHTAKTOB (COeaUHEHWIN)
BO3HMKAET MeXXMeMbpaHHas (MeXKneTo4YHas) pas-
HOCTb MOTEHUManoB, BedyLas K OTKPbITUIO Hece-
NEeKTUBHbIX KaHamnoB LUeNeBbiX KOHTAKTOB. JTa
pa3HOCTb NOTEHUMAarnoB CO34aeT ANEeKTPOABUXKY-
Lyt cuny, nog AeNCTBUEM KOTOPOW MpomcxoauT
nepemMeLleHe KaTMoHOB (MpenMyLecTBEHHO Ha-
TPUSA M Kanbuus) U3 NENCMEKEPHON KMETKN B CO-
KpaTuTenbHbIN MUOLMT. Hakannueatowimecsa B Mu-
ounTe NONOXUTENbHbIE 3apsAabl 4ENONAPU3YIOT ero
mMeMmbpaHy U1, Korga BenuyMHa genonspusauuu
AocTUraeT KpUTUYECKOro YpoBHS, B MeMbpaHe
OTKpbIBalOTCA NOTEHLMan3aBucuMble ObiCTpbie
HaTpueBble  KaHanbl, 4Yepe3 KoTopble
B KMNeTKy BXOOUT NOTOK MOHOB HaTpUS, genonsapu-
3yloLWnii B TedeHne 3—5 MC 1 nepesapsKaroLmnin
MembpaHy muoumTta. B oTBeT Ha noctynneHue
K Muounty nemicmekepHoro N oH Bo3OyxaaeTcs

Puc. 3. MNpoBeaeHne Bo30yxaeHUS OT KNEeTKM BOAMTENS
putMa cepgua k muokapay: 1 — MO nencmekepHomn
knetku; 2 — [N cokpaTUTENbHOrO MUOLMTA;

3 — newicmekepHas kneTka; 4 — cokpaTUTENbHbIN
MWOLMT; WC — LieneBoe coeguHeHne u obLime kaHarnbl
mMexay knetkamu 3 u 4 [24 ¢ nsmeHeHuAMU]



3[PABOOXPAHEHWE. HEALTHCARE 8/2022

36 dPyHaamMeHTanbHas Hayka — KIIMHU4YEeCKOU MeauuuHe

N Ha membpaHe reHepupyeTca [ cokpaTuTens-
Horo mmoumutTa amnnutygomn okono 105 mB. AkTu-
BUPYIOTCA NOTEHUMAN3aBUCUMbIE MeLSEHHbIE
KanbuneBble KaHamnbl U BXOOALWMNNA Yepesd HUX
B MUOLMT M3 BHEKINETOYHOIO NPOCTPaHCTBA NOTOK
WOHOB KanbLMs MHULMMPYET COKpaLleHne M1oLu-
TOB npencepaun.

MpoBeneHne nencmekepHoro MO no npo-
BoAsILEeN cucrteme

MposeneHue N neicMekepHbIX KNETOoK Mo npo-
BOOALLEN CUCTEME OCYLLECTBNSAETCHA NO Mydkam
1 BONOKHaM, hopMMpyeEMbIM aTUMUYHLIMU Kapauno-
MuoLmMTamMun. B HUX peayLmpoBaH COKpaTUTESbHbIN
annapaT — M1Monbpunbl, 06bIYHO HE BbISABASIOT-
cs1 nonepeyHble T-TpyboukM capkosieMMbl, MeM6-
paHbl 3TUX KNEeTOK cofepxaT Habop MOHHbIX Ka-
HanoB, U3MEHeHWe NMPOHULLIAEMOCTU KOTOPbIX 0bec-
neymBaeT BO3MOXHOCTb reHepauun N[ n ero npo-
BeJeHWe OT KneTkm K kneTke. Npu aTom kneTtkn CA-
n AB-y3noB xapaktepuayloTcss MeArneHHbIM oTBe-
TOM Ha noctynneHue kK Hum N4 [7].

CornacHo Kraccuyeckum npeacraBneHnsm, ot
CA-yana oTxogaT npencepaHble nyykM BOSOKOH:
nepeaHnn — Topens, cpegHuin — BeHkebaxa
N 3agHMM — BaxmaHa, no KOoTopbiM nencmekep-
Hbin M npoBogutca Kk AB-y3ny n muokapay npega-
cepaun. OgHako cyLecTBOBaHME 3TUX MYYKOB
noasepraeTcs COMHEHWIO 1 AonycKkaeTcs, Y4To nen-
cmekepHbin M, nepegaBLINica HA COKpaTUTESb-
Hble MUOLMTBI Npencepaun, NpoBoguTCcsa ganee
B Buge ux N no npeacepanam v ganee K Knet-
kam AB-yana [6]. B nto6om 13 3aTnx BapmaHToB nNpo-
BeZleHne Bo3byxaeHns No nNpoBoAsLlen cucreme
BKMOYAET NpoOBeAEeHNE OT KMETKU K KIeTKe no Ka-
Hanam MeXxKneToYHbIX MAOTHbIX LLEeMNeBbIX KOHTaK-
TOB M NpoBedeHne no nnasmaTndeckon membpa-
He caMuX KIeToK 4O HOBOIo MEXKIETOYHOro KOH-
TakTa. OOuH 13 3TUX BapuaHTOB nepedayun newnc-
MekepHoro [1[J OT NencMeKepHOM KNeTKu
K COKpaTUTENbHOMY MWOLUMTY npeacepaumn pac-
CMOTpPEH Bblle K npeacraBneH Ha puc. 3. Mpu
3TOM nepepadva nericmekepHoro M ceoantcsa
K ObICTPOMY OTBETY COKpaTUTESNbHbIX MUOLUTOB
B Buge ux M (Bo3byxaeHus), pacnpocTpaHsto-
Lierocs No Muokapay.

MpoBegeHne nencmekepHoro MO k kner-
kam AB-y3na u AB-3agepxxka npoBeaeHusi

lMpoBeneHue nencmekepHoro MO mexagy knet-
Kamu, (POPMUPYIOLLIMMM BOSTOKHA NPOBOAsLLEN CU-
CTeMbl, OCYLLECTBNAETCSH Yepes KaHanbl LWeneBbIX
KOHTaKTOB W €ro MexaH1u3M CX04eH C MEXaHN3MOM
nepenayn nencmekepHoro N Ha cokpaTuTenbHble

MuoumnThl npeacepanin. OcobeHHOCTb MexaHn3ama
nepegayv MO mexay knetkamy NpoBogsLLEN CUC-
TeMbl, KaHanbl WeNeBbIX KOHTAKTOB KOTOPbIX
chopMmnpoBaHbI NPeUMyLLLECTBEHHO KOHHEKCMHOM
Cx40, obycnosrneHa 6onee BbICOKON NPOHULAEMO-
CTbO KaHarnoB 419 KaTUOHOB, YeM Ansi aHNUOHOB,
N HU3KOW CKOPOCTbIO NMPOBELEHUSA, CBSA3AHHOMN
C MeAfleHHbIM OTBETOM KIeTOK NpoBOAsLLEeNn cuc-
TeMbl Ha noctynatowwmi M.

[To gaHHbIM MccriefoBaHUA 3NEeKTPUYECKUX
noTeHumnanoB B KreTkax npoBOASLLEN CUCTEMBbI
[25], BennYMHa pasHOCTW NOTEHUManoB Ha UX
MembpaHe B nokoe cocTasnsieT okono —60 mB,
n reHepauusa MM B OTBET Ha NocTynfeHne nemnc-
MekepHoro MO nnun Ha gencTBue BHELLHEro
3NEeKTPUYECKOro CTMMyria BO3MOXHa Npu genorns-
pusaummn membpaHsbl 40 ypoBHA —40 MB. MNpun 3TOM
BO3MOXHOCTb pasBUTUS BO3BYXXOEHWUS B KreTKax
BOJIOKOH MPOBOASALLEN CUCTEMbI 3aBUCUT OT COCTO-
AAHUA BO36yanmocTun nx membpaHrsl. Ha puc. 4 Bua-
HO, YTO OTBET KNneTku Ha noctynnexue N4 nnu pas-
OpaxeHre BO3MOXEH TOSbKO B CAMOM KOHLIe (hasbl
penonapusaumMm memobpaHbl, BEPOSTHO, B NMpoMe-
XXYTOK BPEMEHW OCyLLEeCTBIeHNs BO3byxaeHus (ae-
nonspusaumm 1 penonapusauun memopaHsl) oHa
HaXOAMWTCH B COCTOsIHMM abCcontoTHON pedpakTep-
HOCTW.

MembpaHa 3aTux KNneTtok HaxoguTcs B COCTOSA-
HWWN OTHOCUTENBLHOW pedpakTepHOCTU ANUTENbHOE
BpeMsda Mnocne 3aBeplueHuUa penongpusaumm
(cbasbl 3). U gake nocrne Toro, kak MeMmbpaHa knet-
KN MOMHOCTbIO pPenonapu3yeTcsd, MOXHO NULlb
C TPYOOM BbI3BaTb B HEW pPacnpoCTpaHSOLLNACA
OTBET B Buae konebaHusa pasHoCTN NOTEHLUMANOB.

AMNNUTyda u KpyTu3Ha genonspusaumm memo-
paHbl KIeToK C MeANleHHbIM OTBETOM Mporpeccu-
pyloLLe yBenu4nBaloTCsd, Koraa noteHumansl Bbl-
3biBaloTCA B 6onee nosgHue npoMexyTKn nepmo-
[a oTHocuTenbHON pedpakTepHoCcTU. BoccTtaHoB-
neHne B HUX HOpManbHOW BO3BYyAMMOCTM
N BO3MOXHOCTU reHepauuun N[ asnsetcsa Gonee
3amMeffieHHbIM, YeM B BbICTPO oTBEYaoLWmNX KneT-
Kax (cokpaTuTernbHble MUOLUTBI, KNETKN BOSOKOH
MypkuHbe).

OTBeTHble aneKkTpuyeckne UMMynbCbl, BO3HU-
KatoLme B Havane oTHOCUTESTbHON pedypakTepHo-
CTW, MPOBOAATCH HAMHOIO MeffieHHee, YeM M-
nyrbCbl, BO3HUKaOLWME B 3TOT nepuod nosgHee.
OnutensHbI nepuof pedpakTpHOCTU KNEeTOoK Npo-
BoASAWEN CUCTEMbI ABNSeTCs (PakToOpoOM pucka
onokagbl npoBefeHus nericmekepHbix MM, koTo-
pas pasBmBaeTCs Npu ero yaJIMHeHUn BO BpeMs
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6
Puc. 4. A. \lameHeHue xapakTtepa OTBETHOW peakuum
B BUAE U3MEHEHWI pa3HOCTM MoTeHuuanoB Ha MembpaHe
B ME[JIEHHO OTBEYaloLLMX KreTkax BONOKOH NPOBOAsLLEN
CUCTEeMbI Ha MOCTYNMBLUMIA nencMmekepHbir M0 unu pas-
ApaxeHue 3MeKTPUYECKUM CTUMYIIOM: a — JloKarnbHbIi,
He pacnpoCTpaHSALMINCA NoTeHUnan Ha BO3gencTeme
B OYeHb NO3OHUIA NPOMEXYTOK dhasbl 3 MK paHHW a3kl 4;
b — mMeaneHHo pacnpocTpaHALWMIACA noTeHuman
HW3KOW amMnNUTyAbl U Marnown KpyTWU3Hbl HapacTaHusi
Jenonsipu3aumm Ha BO3[eNcTBMe B cepeavHe dasbl 4;
C — BOCCTaHoBneHne Bo3byaMMOCTU U reHepauum
HOpPManbHOro pacnpoCTpaHsALWEerocs noTeHumana Ha
BO3fencTBue B KoHUe dasbl 4 [25]. b. PacnpoctpaHeHue
B0o36YxxaeHus (M0) ¢ nomoLbo NoKanbHbIX KPYroBbIX TOKOB
(oTMeyeHbl oyroBbiMK CTpenkamu) no membpaHe mMeaneH-
HO OTBEYaloLLMX KINEeTOK NpoBoAsiLIen cuctembl cepaua [7]

nwemumn. MNMpn 3aTOM reHepupyemble MereHHble
OTBETbI OrpaHMYNBaOT BO3MOXHOCTU NPOBEAEHNS
nencmekepHobIx M, NocTynawLWmx ¢ BLICOKOWN Ya-
CTOTOM, COXpaHMB BO3MOXHOCTb nposeneHund MM
C HU3KOW 4acTOTOW U MpU BbICOKOW YyacToTe no-
ctynneHuna MM BorokHa NpoBOAAT TOMbKO YacTb
13 HuX [7].

MencmekepHbin MO, pacnpocTpaHsaoWwmnincs
B CA-y3ne co ckopocTbto 0,02—0,1 M/c 1 no muo-
Kapgy npencepauin co ckopoctbio 0,3—1,0 m/c
OTHOCUTENBbHO ObLICTPO [JoCTUraeT KNeToK
AB-y3na. lanbHenwee ero nposeaeHue B AB-yane
3aBUCUT OT psga O0COBEeHHOCTEN CTpoeHus

N CBOMCTB MWOLIMTOB PasfMyHbIX Y4acTKOB yana.
AB-y3en y B3pocrnoro YyenoBeka ABNAETCS CTPYKTY-
pon, umMeroLen cnegyowme pasmepbl: 22 MM —
anuHa, 10 MM — WwnpuHa, 3 MM — TOMLUHA; B HEN
BbIAENAOT ABa TUMNa KNETOK — B MEHbLUEM KOSK-
4YecTBe — OKpYron hopmbl 1 B NpeobnagatoLLem
KonunyectBe — yanuHeHHble. AB-y3en nogpasge-
NS0T Ha TpY PYHKUMOHarnbHbIE 0bnacTu: nepexon-
HYHO — MexXay npeacepamem 1 octanbHOM YacTblo
y3na; N-obnacte — cpegHsas Yactb y3na n NH —
obnacTtb, B KOTOPOW BOMOKHa (KNEeTKW) yana nocre-
NMEHHO CNMBAKOTCA C BONOKHaMu ny4ka mca.

MmeeTca Heckonbko ocobeHHoCTeN npoBede-
HUs Bo3OyxaeHusa B AB-y3ne. B obnactn N-y3na
HabntogaeTca CyLecTBEHHOE CHUXKEHWE CKOpOC-
TV NpoBefeHns BO30YXOEeHUA N Marnasi CKopoCTb
nposeaeHns B obnactu NH-ysana no cpaBHEHUIO
CO CKOPOCTbI MPOBELEHUA B APYrUX ydacTkax
nNpoBoAsLLEN cucTeMbl cepaua. CHMKeEHME CKopo-
CTW npoBedeHus B aTux obnactsax AB-ysna obyc-
NOBMAMBAET 3afepPXKKy NpoBeAeHuss Bo30yaeHus
OT npefcepanin K BbICTPO OTBEYAKLWUM KreTKam
BOIOKOH HOXeK Myyka 'Mca n BonokoH NypkuHee
N TEM CaMbIM K COKpaTUTErNbHbIM KapAuOMMOLIn-
TaMm xenynodkoB. Bpemsa nposeaeHust Bo30yxae-
Hus oT CA 0o KNeTok Muokapaa, oTpaxaemoe anuv-
TenbHoCTbo nHTepBana PQ Ha 3KI, coctaBnseT
B HOpmarbHbIX ycnosusx 0,12—0,2 c.

B membpaHax knetok AB-yana Tak xe, kak
n B knetkax CA-ysna, umeetca Habop NOHHbIX Ka-
HanoB, obecnevynBaloLLNX UX CIOCOOHOCTb CaMo-
npou3BoNbHO reHepuposaThb M. VIoHHbIE TOKK
f-kaHanoB knetok AB-y3na obycnosnueatoT 6onee
MEeANEeHHbIN npouecc genonapusaumnm membpatbl,
Yyem B kretkax CA-y3na. N[ nencmekepHbIX kne-
Tok CA-y3na, gocturwimm knetok AB-y3ana, Bbl3bl-
BaeT OTKPbITUE KaHasOoB LUeneBbIX KOHTAKTOB MEX-
Oy KNeTKoW MeXy3rnoBOro BOSIOKHA U KMeTKOW
AB-y3na. /loHbl HaTpus 1 Kanbuus, nepemMeLlato-
Lwunecqa no kaHanam B knetku AB-y3na nop gen-
CTBMEM CUIT ANEKTPOXMMMYECKOrO rpagneHTa, ge-
NnonNApu3yrT UX MeMBpaHy M BbI3biBalOT reHepa-
umto MO 8 AB-y3ne B cooTBeTCTBUN C PUTMOM
N 4aCTOTOW NOCHINKM NENCMEKEPHbIX NOTEHLMANOB
n3 CA-y3na. Takum obpasomM, B HOpMarbHbIX yC-
noBUsIX CNOCOBHOCTb KneTok AB-ysna camonpo-
N3BOSbHO reHepuposath N[ nHrMbuposaHa 1 mo-
XeT npoasutbcs reHepaument N[ ¢ HU3kom YyacTo-
Ton (40—50 MA/MWH) NpyM HEBO3MOXHOCTU (OYHK-
unoHunpoBaHusa CA-y3na unu 6nokage nposegeHus
NEeNnCMeKepHbIX MOTEHLMANOB B MEXY3MOBbIX
BOJTOKHaX.
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lMposedeHue nelicmekepHbix L] B MeaneHHo
oTBevaloLMX KrneTkax NpoBoAsLLEeNn CUCTEMbI OCY-
LecTBnseTcs no Mx membpaHe ¢ NOMOLLbIO f0-
KanbHbIX KPYroBbIX TOKOB (CM. puc. 4), nerko 6ro-
KMpyeTcst U MOXeT OblTb 3abrokupoBaHo elle 00
TOro, Kak OHW OOCTUTHYT COKpaTUTENbHbIX MUOLM-
TOB MUOKapAa xenyao4kos [7].

Hwuskasa ckopocTb npoBefeHns Bo3OyxaeHus
B obnactn AB-y3na (ot 0,02 go 0,1 m/c) Bo3pac-
TaeT B BOMOKHAX HOXeK nyyka [Mca u gocturaet
1,0—4,0 m/c B cneymnanmanpoBaHHbIX NPOBOASALLNX
BonokHax NMypkuHbe B xxenygodkax. OCHOBHOM npu-
YMHOW YBENMYEHNSA CKOPOCTM NPOBEAEHMUS B 3TUX
BOJTIOKHaX SIBMSIETCA TO, YTO KMETKN BOMOKOH OT-
BEYaloT Ha noctynarwme nencmekepHole ML 6bl-
CTpPbIM OTBETOM — MrHOBEHHOW Aenonsdpusaumen
MeMmb6paHbl 1 M4 amnnutygon 6onee 100 mB
(puc. 5). 3Tn gBa aktopa obycrnoBnmBatoT yBe-
NINYEHNE CKOPOCTU NPOoBeAEHNS BO3DYXOEHUSA KaK
B BONOKHaX MPOBOASALLEN CUCTEMbI, TaK U B MUO-
Kapde npencepaumn n Kenygodkos, rge CKoOpoCTb
nposeaeHnst Bo3byxaeHusa gocturaet 0,3—1,0 m/c
[7, 16]. CokpaTuTenbHble MUOUUTLI Npeacepaunn
N XKenyaoovKkoB HaxXo4AaTCsl B MOCTOAHHOM rOTOBHO-
CTW OTBETUTb BO30YXXAEeHMEM — reHepaumen cob-
ctBeHHoro 4, Ha noctynnexHne k Hum [ Bono-
KOH NpoBOASALLEN CUCTEMbI UNIN COCEAHNX COKpa-
TUTENbHBIX MUOLINTOB.

TpaHcMmeMOpaHHaA pa3HOCTb NOTEHLUManoBs,
MOHHbIe KaHanbl U TOKU MOHOB COKpaTUTENb-
HbIX KapAUOMUOLIMTOB BO BpeMsA AUACTONbI

BosbyxxageHue cokpaTUTenbHbIX MUOLMTOB MUO-
Kapda npeacepauvmn v XXenygoykoB, BO3HUKaOLLEE
B OTBET Ha noctynrneHne nencmekepHoro M4 nnm
MO sonokoH lNMypkuHbe, pasBMBaeTCca Ha capKo-
nemme 6bnarogaps ee cBOMCTBY BO3byaAMMOCTN —
CMocoBHOCTM OoTBEYaTb Ha MOCTYMfEeHNe ynoms-
HYTbIX NoTeHuManos Bo3byxaeHnem. VM3BecTHo,
4yTO BO3OYXOEHME NPOSBNSETCA KpaTKOBPEMEH-
HbIM M3MEHEHMEM PAa3HOCTUN NOTEHLMANOB N CMe-
HOW 3HakKa 3apsga MmemOpaHbl, TO eCTb reHepaum-
en M4 kapguomunoumtos. Ana obecneveHns no-
CTOSIHHOWM FOTOBHOCTM KapOUOMMOLIMTOB OTBEYaTb
BO30OY>XOAEHMEM Ha MOCTYNSIeHNne NencMeKkepHoro
noteHumMana Ha ux membpaHe, Kak u Ha membpa-
HaxX Opyrvx BO3OYAMMbIX KNEeTOK, OOKHA Cylle-
CTBOBATb W MOCTOSIHHO MOAAEPXKUBATLCS OTHOCK-
TeNbHO HEM3MEHHON TpaHCMeMObpaHHas Pa3HOCTb
noTeHumManoB unu noteHuman nokos. MNMocnegHee
obecneynBaeTca Hann4mMem B capkonemme Habo-
pa yHUKanbHbIX NO CBOMNCTBaAM HaTPUEBLIX, Kallb-
LUMEBbIX MU KanMeBbIX MOHHbLIX KaHanoB, CKOOpAu-

HUPOBaHHOW BO BpeMeHW JUHaMWNKU N3MEHEHUI NX
NpOoHULAeMoCcTn, paboToN MOHHBLIX HACOCOB N 06-
MEHHWKOB WOHOB. HapylweHune CTPYKTypbl
N CBOMCTB MOHHbIX KaHamnoB U/Win MOHHbIX Haco-
coB 06ycrnoBnvBaeT BO3HUKHOBEHWNE CABUIOB UOH-
Horo ©anaHca, Bo30yAMMOCTM KapaUOMMOLIMTOB,
NPOBOANMOCTHW, pasBUTUE apUTMUN U yXyaLeHne
HacocHOW byHKUMK cepaua.

Bo Bpems gnacTtonbl pasHOCTb MOTEHUManoB
Ha mMemMbpaHe paccrnabneHHbIX COKpaTUTENbHbIX
KapganomuoumTtoB (cM. puc. 5, asa 4) coctasns-
eT okono —90 mB 1 nopgaepxmnBaeTcs OTHoOCUTENb-
HO MOCTOSAHHON. OTO AOCTUraeTCcs HeNnpPoHULaeMo-
CTbO CapKoneMmbl A5 OpraHn4yecknx aHMoOHOB,
OTHOCMUTESNbHO BbICOKON NMPOHULIAEMOCTLIO Kanune-
BblX KQHaro0B aHOMasbHOMO BbIMPAMIIEHUS C TOKa-
MU 1oHOB IK1, HU3KON NPOHMLIAEMOCTLIO HaTpue-
BbIX 1 KanbLMWEBbIX KaHAN0B MeMOpaHbl Y MOCTOSIH-
HOWM paboTOM MOHHBLIX HACOCOB.

MoHHbIM TOK IK1, nmetowmin BaxHoe 3Ha4yeHune
Ons nogaepXaHus yCToOMYMBOM pasHOCTU NOTEH-
umanoB Ha MembpaHe B hasy 4 BO Bpems gnacTo-
nbl cepaua, OCyLEeCTBRseTCs Yepes Kanunesble
kaHanbl Kir2.1, KoTopble 3KkcrnpeccupoBaHbl
B MeMbpaHax BONOKOH [MypkuHbe, cokpaTutenb-
HbIX MUOLMTaX Npeacepanin n XenyngodkoB. ITu
KaHanbl akTUBMPYIOTCA TOSMbKO Mpu oTpuuaTerb-
HbIX 3Ha4YeHNsIX MembpaHHOro noTeHuuana, koraa
npoTekarLme Yepes HUX BXogsLmMe TOKM KaTno-
HoB Kanusa IK1 u IKr ctaHoBaTca 60nbwWnMK, Yem
BbIXOASLLME U3 KINEeTKM TOKM KaTMOHOB. Kanuesble

+50 =—
IKIO
1
O —
o
=
0
-50 —
4]
-100 —
Ina —
I k1. Ikr

Puc. 5. CxemaTnyeckoe nsobpaxeHve dgas (0—4) o
COKpaTUTENbHbLIX MUOLIMTOB XXenygoykoB (KOHTpacTHas
KpuBas) n yyactve B ux popmupoBanum Na*, Ca?*,
K* MOHHbIX KaHanoB ¥ MOHHbIX TOKOB
(oTpeskun ropusoHTanbHbLIX NMHWUIA ceporo useTa) [5]
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KaHarbl C MOHHbIMK ToKamu IKr nrpatoT Takke oc-
HOBHYIO pofib B penonapusaumm memopaHbl Kap-
anomuouunToB. B nogoepxkaHne pasHOCTU NOTEH-
umanoB Ha membpaHe KapanMoMUOUMTOB BO Bpe-
MS AnacTonbl BOBreYveHbl Takke AT®-3aBUCMMbIE
kanuesble kaHanbl (KAT®) [16, 26, 27].

MoHHbIe KaHanbl U TOKM UOHOB BO BpeMA
genonsipysaymm meMmbpaHbl KapauoOMUOLIUTOB

KritoueByto porib B UHULUUMPOBaHWUM Aenonsapu-
3aumm membpaHbl KapaMoMUOLIMTOB Npencepani,
Xenyao4ykoB M BOMOKOH [lypkuHbe (CM. puc. 5, 6,
dasbl 0 MN[) nrpatoT noTeHunansasncumble GbICT-
pble HaTpueBble kaHanbl Nav1.5, kognpyemsle re-
HoM SCN5A. AkTnBauus 3TUX KaHarnoB sABNAeTCcH
KPUTUYECKN BaXXKHOW He TONbKO ANs Aenonspusa-
LMK COKpaTUTENBHbLIX MUOLMTOB, HO U ANdA pac-
npocTpaHeHns Bo30yxxgeHmsa no muokapay [28].

Bo Bpems gnactonel (dasa 4) kaHanbl Nav1.5
HaXOAATCS B HEaKTMBHOM, 3aKpbiTOM 7151 MOHOB
HaTpua cocTosiHMK. [pu NOCTYNNEHMM K cokpaTu-
TenbHbIM MUouuTam nericmekepHoro MO v npu
reHepauun NI B cocegHnx KapanommLmMTax NoHbI
HaTpUS 1 KanbLns, cooepXXaHne KOTOPbIX B OKOH-
YaHuKn BonokHa NypknHbe nnmn Bo3byxaeHHOW Cco-
cefiHen KneTke yBenuumBaeTcsd, AUdyHOUPYLOT

no rpagMeHTy KOHLEHTpauumn Yepes OTKpbIBaKOLLN-
€Cs KaHarbl LLeNneBbIX KOHTAKTOB B MUOLINTBI, Ha-
XoOsLWmMecsa B COCTOSHUN NOKOs (CM. puc. 5, 6).

Kpome aknpeccunm 6enka KOHHEKCUHA,
obpasytoLero odume MoHHbIE KaHarbl LeneBbIX
KOHTaKTOB, B 06nact MHTepKannpoBaHHbIX ANC-
KOB Mexay cocegHMMU MuouuTamum MMeETCs Bbl-
CoKas NNIOTHOCTb HaTpmeBbIX kaHanoB Nav1.5, yTo
JaeT OCHOBaHWe npejnonaratb, YTo NpoTekaroLLme
yepes HUX JToKanbHbIE 3NEKTPUYECKNE TOKM MOHOB
HaTpPUA MOryT BHOCUTb OOMNOSNHUTENbHbLIA BKNag
K TOKamM MOHOB Yepe3 KaHalbl LEeNeBbIX KOHTaK-
TOB, Y4acCTBYOLLMX B aKTMBaLMM NOTEHLMan3aBu-
CUMbIX ObICTPbIX HATPUEBLIX KaHaroB MemOpaH
npunexatwunx mmountos [30].

VIHTepeCcHO OTMEeTUTb, YTO nepegava OTHOCU-
TenbHO HebonbLuoro no amnnutyzae (okorno 80 mB)
nencmekepHoro M Ha cokpaTuTenbHble MUOLIK-
Tbl NpaBOro npeacepanst NPoOUCxoauT Henocpea-
CTBEHHO OT MENCMEKEPHbIX KNeTok 6e3 yyactus
BONOKOH [ypKMHbE, a K MyoumuTam neBoro npea-
cepaus N[, BeposaTHO, NnepegaeTcs OT npeacepa-
HbIX MYYKOB NPOBOASALLEN cUCTEMbl. BO3MOXHO,
3TO 00YCNOBMEHO TEM, YTO B COKPaTUTESbHbIX
MUoLMTax Npeacepammn reHepmpyeTcs KOPoOTKUIA Mo
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Puc. 6. Pasnnuua B xapaktepe M cokpatutenbHbIX MUOLMTOB Xenyao4vKkoB (cnesa), BOMokoH [ypkuHbe (cnpasa)
N B COCTOSIHUM MOHHBIX KaHanoB 1 HanpasBfeHUN MOHHbIX TOKOB B thasbl 0—4 [29]
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npogomkuTensHocTy N 1 BXogALwEero ns Mexkre-
TOYHOrO NMPOCTPAHCTBA KanbLus JOCTAaTOYHO AN
3anycka v ocyLecTBrneHns kopoTtkon (okono 0,1 ¢)
N OTHOCUTENbLHO crnabon cuctonbl. BepoaTHo,
Ana nHuumnmMpoBaHus Takoro M B cokpatuTernb-
HbIX MUouMTax npeacepavn He TpebyeTcsa yyac-
THe BOSOKOH [ypkuHbe. O Hanuyuu nocnegHunx
B npencepansax obbl4HO He ynoMunHaeTcs [6].

M3 puc. 6 ML BonokoH MNypkMHbE BUOHO, YTO
pas3HOCTb noteHuuanos B a3y 0 Ha membpaHe
BOJMOKHa, C KOTOpPOro Bo30yxAeHne nepegaertcs
Yyepes obLume KaHanbl LWerneBblX KOHTaKTOB Ha Co-
KpaTuTenbHble MUOLMUTbI XXeryA04KOB, COCTaBns-
eT 6onee 100 mB. OTon pasHOCTU NOTEHUMANoB
AOCTaTOYHO AN CO30aHUS 3NEeKTPOXMMUYECKOro
rpagueHTa mexay MmembpaHon OKOHYaHUS BOSOK-
Ha 1 MeMbpaHoW COKpPaTUTENbHOro MUOLNTA Xe-
nyao4KkoB, YTOBbl 0becneynTb Yepes KaHanb! Le-
NeBbIX KOHTAKTOB ah(PeKTUBHOE NnepemMeLleHre B
Hero MOHOB HaTPUS U KanbLus.

NoHbI HaTp1sa 1 kanbums, BHOCA MONOXUTENb-
Hble 3apsabl, 4enonsapusyoT MembpaHy MMOLMTOB
N, Koraa pasHOCTb NOTEHLMANoB Ha HEeN yMeHb-
waeTtcsa ¢ —90 mB npumepHo Ao ypoBHs —70 MB,
NMPOUCXOAUT OTKPbITUE BHELUHUX aKTUBALMOHHbIX
BOPOT MOTeHunan3aBUCUMbIX BbICTPbIX HaTpue-
BblX kaHanoB Nav1.5 n OHU nepexoasT B aKTuB-
Hoe cocTosiHue. Tok noHoB HaTpus (INa) MrHoBen-
HO YCTpPeMnsAeTca B KNeTKY, YCKOpsSeT Aenonspu-
3aumio, NPMBOAUT K CMEHe 3Haka 3apsiia Ha MeM-
O6paHe kapguomuouuMTa U nNoTeHuman gocturaeT
MUKOBOrO 3HAYeHWs  BENMYMHOW  OKOINo
+15...+20 MB Ha BHelUHeN noBepxHOCTU MeMbpa-
Hbl. Takum obpasom, amnnuTyada konebaHus pasHo-
CTV NoTeHumana Ha membpare (amnnutyga NA) go-
cturaet okorio 105—110 mB (cm. puc. 6).

B npouecc genonapusauumn kpome BbICTPbIX
HaTpueBblx kaHanoB Nav1.5, BeposATHO, BOBnevYe-
Hbl NOTEHUMan3aBUCUMble HaTpUeBble KaHanbl
Nav1.8, akcnpeccupoBaHHble B MUoUMUTax cepa-
ua. 97O NpeanonoXeHne OCHOBAHO Ha TOM, YTO
onokapga kaHanos Nav1.8 B MuouuTax Bbl3biBaeT
YMEHbLUEHME ToKa HaTpusa U COKpalweHue Onu-
TensHocTtu M1 [31].

Mpu genonapusaunmn membpaHbl 40 YPOBHSA
okono —50 MB (cM. puc. 6) akTUBMPYIOTCA HU3KO-
BONbTHbIE NOTEHUMan3aBuUCUMble KanbLueBble
kaHanbl (low voltage-activated (LVA)) T-tuna —
ObICTPO akTUBMpPyEMbIE U BBICTPO MHAKTUBMpPYE-
Mble Mpu genonapusaunm memopaHbl 40 YPOBHS
okono —20 mB, a Takke BblcokoBOsbTHbIE (high
voltage-activated (HVA)) kanbuneBbie kaHanbl

L-tTuna (MeaneHHble KanbLmeBble KaHanbl), UHAK-
TUBUPYEMbIE B COKpATUTEMBHbIX MUOLMUTAX Xeny-
JOYOKB Yepes HecKonbko coteH mc [32, 33]. lNo-
CTynatoLLme B KNeTKy Yepes KarnbLneBble KaHarbl
L-tuna (1 B MeHbLUewn cTeneHn T-Tuna) NoHbI Kanb-
umsa 1 ux Tokm ICa yckopsitoT npouecc genonsapu-
3aunn. OTKpbITOE, akTUBHOE COCTOSIHME HaTpue-
BbIX kaHanoB Nav1.5 coxpaHaeTca 4O MOMEHTa
nepesapsiakm membpaHbl U OCTUXEHUSI MUKOBO-
ro 3HayeHus pasHoCTM noteHumanos. Npu pasHo-
CTn noteHymanos +15...+20 mB npoucxogut Gbl-
CTpOE 3aKpbiTUe BHYTPEHHUMU MHAKTUBALMOHHbI-
MU BopoTamm okono 99 % kaHanoB, conpoBoXxgae-
MOE€ MnpeKpaLleHnemM NOCTYNNEHUS B KINETKY MOHOB
HaTpua. ®asza 0 N[ 3aBepluaeTca. OgHaKo OKOMo
1 % HaTpueBbIX KaHANOB UMEIT HU3KY CKOPOCTb
WHaKTUBaLMN, KOTopas NPOUCXOAUT B TEYEHUe
COTEH MC, MU 3TW KaHamnbl OCTAlTCHA OTKPbITbIMU
ewe B pasy nnato N[ [34]. 3Ha4yeHne 3TUX KaHa-
noB B hopMMpPOBaHUK hasbl NIIATO U BAUSIHWE HA
penonapusaumio MembpaHbl KapAMoMMoLUTOB 06-
cyXgaetcs ganee.

M3BecTHO, 4TO aKkcnpeccus kaHana Nav1.5 pas-
nnyaeTcsa B pasHbix obnacTtax cepgua, Hanbonee
BbICOKU YPOBEHb €ro 3KCnpeccun oTMmeyaeTcs
B BOJSIOKHaxX NpOBOAALLEN CUCTEMBI, Npeacepamax
N Xenygodkax, HoO oTcyTcTByeT B TkaHsax CA-
n AB-yarnos.

BenuuuHa HaTpuesoro Toka INa 3aB1ucut He Tonb-
KO OT pa3HOCTW noTeHumana Ha MembpaHe Muoum-
Ta, HO U OT PerynaTopHOro BO3OEeNCTBUS Ha KaHa-
bl BCNOMOraTesnbHbIX Cy6beauHUL, KaHana apyrmx
©ernkoB 1 MoHOB Kanbuusa [35]. B yacTtHoCTH, Karnb-
LMNYyBCTBUTENBHLIN ©enok kanbMoaynuH (CaM)
n Ca?*/kanbmopgynuHaaBsucumas kuHasa |l (CaMKII)
UrpatoT LEeHTParnbHy0 ponb B MOLYMALMM BHYTpPU-
KNeTOYHOW KOHUEeHTpauwmel kanbumsa [Ca'], ckopo-
CTun ObICTpor nHakTMBaumm Nav1.5 kaHanos u HaT-
puesoro Toka INa 4epes Hux [36]. CaM cnocob-
CTBYET peakTuMBaLun HaTPUEBbLIX KaHanoB nocne
WHAKTUBALMKN, B3aUMOLENCTBYS C UX MHAKTUBALU-
OHHbIMK BopoTamu Ca?*-3aBucumbIM 06pasom [37].
docthopunmposarme CaMKIl perynupyeTt CKOpocTb
peaktuBaumn Na*-kaHanoB, 3amennisisd BOCCTaHOB-
NIEHMEe NX UCXOLHOMO COCTOSIHUA NOCre UHaKTUBa-
uun [38]. 31O cnocobeTBYET YANIMHEHUIO penonsi-
pusauum KapanoMMoLMTOB U NOBbILLEHUIO Npea-
pPacrnonoXeHHOCTU K apuTMUSAM, YTO YacTo Habnto-
JaeTca npu cepaeyvyHon HeQoCTaTOMHOCTU, Korga
aktneHocTb CaMKIl noBbiweHa [39].

[eHeTnyeckue MyTauumn, KOTopble U3MEHSIOT
dyHKUMIO HaTpueBbix kaHanoB u INa, moryT
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NPUBOAUTL K TSXENbIM, NOTEHUManbLHO cMep-
TeNnbHbIM COCTOSAHUAM U accoummpoBaTbCH
C pasBUTMEM MHOIMX HacreACTBEHHbIX KaHano-
natun [40—44]. Hanpumep, mytaummn SCNSA
npuBOAAT K yMeHbLueHuto nuka INa, 4yto conpo-
BOXOaeTcH 3aMmeaneHmemM genonsapusauum, CHu-
Xenvem amnnutyabl M, 3amegneHnem ckopoc-
TV NpoBefeHnsa BO3DYXAEHUA U yBenuyeHnem
pucka passuTus 6nokagbl npoBegeHus. 3TN My-
Tauun BbiiBNEeHbl npumepHo y 20 % naumeHToB
¢ cuHgpomom bpyraga ( Brs) [45], y nauneHTOB
¢ cuHgpomom cnaboctn CA-ysna v nporpeccu-
PYIOLLMM HapyLleHneM cepaeyHon npoBoANMO-
cTn [46—48]. HaobopoT, myTauuun SCN5SA ¢ ycu-
neHvem dyHkunmn kaHanos Nav1.5 urpatoT Knto-
4YeBYI0 pOSib B pa3BUTUN BPOXOEHHOrO CUHOPO-
ma LQT3 [49].

B HekoTOpbIX cny4asx cemenHomn pubpunnaumm
npeacepavn 6binu naeHTUUUMPOBaHbl MyTauum
SCNbA xak ¢ notepen, Tak U C ycuneHuem yHk-
unn HatpueBbIX kaHanos [50, 51].

MoHHble KaHanbl U TOKM MOHOB BO Bpems
penonsapusaumm memopaHbl. HayanbHasa Obl-
cTpasa penonsipusauus

B npouecce penonapusaunn membpaHbl Kap-
ANOMMOLMTOB (CM. pUc. 6) BOCCTaHaBnMBaeTCs
NCXOAHOE 3HavyeHWe pasHOCTM MoTeHuuanos
n MembpaHa NpUXoauT B COCTOSIHUE FOTOBHOCTU
BHOBb OTBeYaTb Ha NOCTynfeHne nemcmMeKkepHoro
noTeHumarna HoBbIM BO30YxXaeHnem. Penonspusa-
unsi obycnoBneHa akTuBaLmen u UsSMeHeHneM npo-
HULAeMOoCTV psiaa NPevMyLLEeCTBEHHO KarnueBblX
Kv-kaHanoB v CroXXHOW AUHAMWKON NPOTEKaoLLMX
Yepes HUX MOHHbLIX TOKOB [29].

Tak, noutn B 3 pasa bonee kopoTkasi NPoaos-
XWUTENbHOCTb penonapusauun membpaHbl kapau-
OMMOLMTOB Npeacepanit No CpaBHEHUIO C peno-
napusauven membpaHbl KapaNOMUOLIUTOB Xery-
AOYKOB U CTOJSb Xe HenpogormkutensHbole M
n cuctona npegcepaun (okono 0,1 c¢), obycnos-
neHbl cneumMdunyHON ONns HUX akcnpeccuen Gen-
KoB, obpasywnx kanmesble kaHanbl Kv1.5
n Kir3.1:Kir3.4, ¢ Tokamn noHos kanusa IKur
n IK,Ach. 3T kaHanbl OTCyTCTBYIOT B MUOLUTaX
XenyaodkoB. B npeacepansix akcrnpeccupoBaHbl
KanveBble KaHanbl HU3KOW NPOBOAMMOCTU, aKTu-
Bupyemble kanounem (SK) (KCa2.1, KCa2.2
n KCa2.3), yepes KoTopble NpOTEKaT NUOHHbIE
Toku IK, Ca, Takke ydacTByoLMe B penonsipmaa-
unm membpaHbl. AT KaHanbl nNpegcepann aAeBns-
I0TCA MULLEHAMU NS pa3paboTku NpoTUBOAPUT-
MUYECKUX CPEACTB.

Penonapusauna membpaHbl COKpaTUTENbHbIX
MUOLUMUTOB npeacepaun 1 xenyaodkos cepgua
HaumHaeTcs pason 1 — HavanbHon GbICTpoN pe-
nonapusaunn, B OCHOBE KOTOPOW NEXNUT OTKPbITUE
Ha OTHOCUTENbHO KOPOTKOE BPEMS KalnmeBbIX Ka-
HarnoB, 1 NpoTeKaHNeM Yepes H1X Tokos lto.t u Ito.s,
00ycnoBrneHHbIX BbIXO4OM U3 KNeTKn MoHoB K*.
Bbixog MOHOB NpoucxoauT nog AencTBueM cur
rPaAMEeHTOB KOHLIEHTpaUWX Kanusa u anekTpuyec-
KOro nors, co3gaBaemoro MnonoXuTenbHbIMU 3a-
psSAaMy MOHOB HaTPUSA U KanbUns Ha BHYTPEHHEN
NOBEPXHOCTU AenonapusoBaHHON MeMbpaHbl,
CMeHMBLLEN 3HaK 3apsaa.

Bbixog kanus, ToK MOHOB Ito n3 kapgmomuoum-
TOB, UHAKTMBALMS HAaTpueBblx kaHanos 1 INa BHO-
CAT pelualowunin BKnag B paHHiow BbiCTpylo pe-
nonspusaumo MeMmbpaHbl MMOLUTOB 1 (POPMUPO-
BaHve dasbl 1 M. ®asa 1 M un Ito 6onee Bbipa-
XeHbl B BOJIOKHax [lypkuHbe, kapanomumoumnTax
npegcepaoun, cpegHnx n cybanukapguanbHbIX
CMNosix MuokKapAa >XernygovkoB, HO OHW Maribl No
BENMYMHE UNU OTCYTCTBYIOT B KreTkax cy6aHgo-
KapgunanbHbIX CNoeB MWoKapda Xenyaoykos
n B knetkax CA- n AB-yanos [52]. KanueBbin ToK
Ito BaXkeH He TONbKO AN paHHeln 6bICTpon peno-
nsapusaumm membpaHbl MUOLMTOB, HO OH OKa3bl-
BaeT CrnoXxHoe BnusHue Ha popmy BonHbl MN4. Mo-
AynUpys ypoBEeHb PasHOCTM MOTEeHUnanoB Mem-
OpaHbl B (hasy 2 nnato, Tok Ito okasbiBaeT KocC-
BEHHOE BIMUSIHME Ha COCTOSIHME APYrMX WMOHHbLIX
KaHanoB 1 NpoTeKalLnx Yepes HUX TpaHCMeMb-
PaHHbIX MOHHbIX TOKOB, KOTOpble OENCTBYIOT BO
Bpems dhasbl nnato. Tok MoHOB Kanus Ito, nogo6-
HO No3aHeMy TOKy noHoB HaTpus INa,_,_, moaynu-
pys npouecchl akTuBaLmm, UHaKTUBaLUUN 1N peak-
TMBaUUKN OPYrMX NOHHbBIX KaHanoB, BHOCUT BKNag
B popmmpoBaHune dasbl 3 — KOHEYHOWN penons-
pusaumn [53] n nos3gHen penonapusaunn npea-
cepaun [54]. BaxHo oTMeTuTb, 4YTO It0 MOXeT
MOOynupoBaTbCA MexaHu3MamMy aBTOHOMHOM
HEpPBHOWN U 3HAOOKPUHHOW cucTemM opraHuama. OH
CHMXaeTcH B YCIOBUAX CTUMYNAUUN o- U B-ad-
peHopeLenTopoB U MOBbIWAeTCa Nog BAUSHUEM
Kanbunmn3aBUCUMOMN KMHA3bl KanbMoaynuHa
(CaMKIl) [55]. TupeoTponHbin ropmoH (TTI) n rop-
MOHbI LLMTOBUOHON Xernesbl Takke MoaynupyoT
[to, 4TO MOXeT ObITb OAHOM M3 NPUYMH HapyLue-
HUIA penonapusaunm Npu M3MeHeHUAX PyHKUUn
LnTOBNOHOM Xenesbl [56]. Porb B3anMoBnivsaH1S
NOHHbIX TOKOB PasfnnyHbIX KaHanoB Ha AMHaMUKY
npoueccoB BO3byXaeHWs KapAMOMUOLIUTOB U MU-
oKkapAa ocTaeTcsi HeOCTaTOYHO U3YYeHHOW 1 Ans
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ee BbIICHEHUS HeobxoauMo npoBefeHe dalnb-
Henwnx nccrnegosaHuin. Hanpumep, ctaHoBUTCA
04YEeBUOHbIM, YTO TPAHCMEMOBPaHHbIN NOHHBIN TOK
[to MOXeT ObITb CBA3aH C (PYHKUUEN HE OAHOrO,
a psiia COBEPLUEHHO pasfiMyHbIX KanueBblX, a Tak-
e XNopuaHbIX MOHHbIX KaHanoB [52].

Ponb Ito B pa3suTumn aputmmnin TO4HO He onpeae-
fieHa, HO YCTaHOBMEHO, YT Ito meeT 3HadeHne ons
npovcxoxaeHnst cuHgpoma bpyraga [57], npu ko-
TOPOM OTMEYAETCs CHMKEHHbIN YPOBEHbL SKCMpec-
cumn BeromorateneHon cybbeanHuubl KChIP2 ka-
nneBoro kaHana ¢ Tokom lto [58]. OnucaH Gonee
CUnbHbIN 1to B cokpaTUTENBbHBLIX MUOLUTaX anuKap-
OunarnbHbIX CNOEB MUOKapAa Yy MYXYMH, KOTOPbIN
MOXeT ycyrybnsatb nocneactsus Hapywexus INa
y naumMeHToB ¢ cuHapomom bpyraga. BoiseneHnue
cBsA3n TokoB Ito ¢ cuHgpomom Bpyraga nHuummpo-
Baro NpeanonoXeHne o ToM, YTO MHIMBnpoBaHue
KanueBbIX KaHarnoB u Toka Ito moxeT paccmatpu-
BaTbCHA B KayeCTBE MULLEHEN Tepanuu cUHOpPOMa
N ObiTb apPeKTUBHBIM N5 NleYeHUss NaLneEHTOB
¢ cuHgpomom bpyraga. BoisiBneHbl psg Hecenek-
TMBHbIX BNIOKATOPOB KanueBbIX KaHanoB C TOKamu
Ito, cpean koTopbIX 4-amuHoNnpUAanH (4-AP) B Mun-
TNIMMOTISIPHBIX KOHLEHTPALMSX; XMHUOWH, hriekanHmng
n xpomaHon 293B B MUKPOMOSSPHbLIX KOHLIEHTpa-
umax [59, 60]; PpPUKCOTOKCMH B HAHOMOSSIPHBIX KOH-
ueHTpaumsax [61]. OaHako cenekTUBHLIA HIMBUTOp
3TUX KaHanoB 1 Toka Ito ewle He HangeH. MNprumeHe-
HME 3TUX UHIMOUTOPOB MOXET OKasaTbCA adpdhek-
TMBHbBIM A1 fIeYeHnsi MepuaTenbHOM apuTMmum 3a
cyeT yBenuyeHuns npogorpkmtensHoctu N4 v onu-
TeNbHOCTM nepuoaa abconoTHON pedpakTepHOC-
TW B KreTkax Muokapaa npeacepaun [62]. B akcne-
puMeHTax Ha cobakax nokaszaHa BO3MOXHOCTb aK-
TMBaLMM KanueBbIX TOKOB Ito Ang MnmoumTos xeny-
AOYKOB, HO He npeacepaun [63].

OnucaHo, uTto TokuM Ito nHrbupytoTcsa npu cep-
OEeYHON HeJoCcTaTo4YHoCTU [64—68] n caxapHom
anabete [69], 4TO, BO3MOXHO, cnocobCcTBYeT ya-
NIMHEHMIO penonsipM3aLmm Npu aTux natonornye-
CKMX COCTOsIHMAX. HegaBHO ObINoO nokasaHo, YTo
kaHanbl Kv4,3 (c 6bicTpbiM Ito) n Kv1,4 (c men-
neHHbIM 1to) no-pasHomy aKcnpeccupyroTcs
B cepAuax 340pOoBbIX NHOAEN U NauMeHToB C 3a-
boneBaHuaAMM cepgLa, YTo yBenuumBaeT B 60sib-
HOM cepALe PUCK apUTMOreHHOWM perMoHanbHON re-
TeporeHHocTu BorH M4 [70].

MpoaemMoHCTpUpoBaHO, YTo 3amMeaneHne gasbl
HayanbHOM ObICTPON penonsdpu3aunmn, KoTopoe
MOXET ObITb CBA3AHO CO CHWXeHuem Ito, ymeHb-
WwaeT aswxkyLlyto cuny Ca?* yepes kanbuueBble

KaHanbl L-Tuna, yacto Habnogaetca npu cepaey-
HOW HEOCTATOYHOCTU N MOXET NPUBECTU K NOTEH-
unanbHO apuUTMOreHHOMY aCUHXPOHHOMY BbICBO-
6oxaeHuto Ca?* 13 capkonnasmaTU4eckoro petu-
kynyma (SR) [71, 72].

MoHHbIe KaHanbl U TOKU MOHOB B ha3y nnarto
M KOHEeYHOM penonspusauum mMemopaHbl

HavanbHag 6bicTpas penonsapusauns membpa-
Hbl NepexoguT B hasy nnato N[ (dbasa 2), korga
penonanuMsaumsa 3ameansieTcs B Te4eHUn OKOoIo
200 mMC 1 pasHOCTb NoTeHuManoB Ha membpaHe
COKpaTUTESbHbBIX MUOLIMTOB XEeNyaA04KoB MeaeH-
HO CMELLaEeTCs K HYMO U K BO3BPALLEHUO pacnpe-
JeneHuns 3apsiaoB, XapakTepHOMY AN COCTOSHUSA
Nnokosl, TO eCTb NpeobnagaHunio oTpuLaTenbHbIX
3apsgoB Ha BHYTPEHHEN ee NOBEPXHOCTU U Mofo-
XKUTENbHbIX — Ha BHeLLHeW. PopmmnpoBaHuio asbl
nnaTo cnocobCTBYET akTMBaLUA NoTeHUnan3asu-
CUMBbIX KanueBbIX KaHanoB 3anasgblBatoLero Bbl-
npamneHus ¢ Tokamu IKr n IKs. 31n kaHansl obec-
neymBaroT 6onee NPOAOSIKUTENbHbBIA BbIXOL Ka-
nusa, penonspuayowmin memépaHy. OgHoBpemMeH-
HO NPOUCXOANT aKTUBaLMS APYrMX TUMOB KanMeBbIX
KaHanoB. B yacTtHocTW, B penonapusauun memoé-
paHbl BOMOKOH NMypKMHbE MEHbLLIEE 3HAYEHME, YEM
B COKpaTUTENbHbIX MUOLUTAX, UMEIT KarnuneBble
KaHanbl ¢ Tokamu ltos, IKr, IKs, a Begywas ponb
NPUHAANEXNT KanueBoMy KaHamny ¢ Tokom IKur
(cm. puc. 6).

Paanuuusa B ypoOBHAX 3KCNPECcCUn KanumeBbiX
Kv-kaHanoB B kneTkax npeacepauin, BONIOKHaX
NPOBOASILLEN CUCTEMbI BHOCAT BaXKHbI BKNajg
B pervoHanbHble pasnunuus Xxapaktepuctuk das
M4, pernctpmpyemble B 3TUX YacTax cepaua. Pas-
nnyma B akcnpeccun Kv-kaHanos B cyb6aHaokap-
AnanbHbIX U cybanukapananbHbIX CNosaxX MUokap-
a neBoro xenyaoyka obycnoenuearoTt 6onee Ko-
POTKYytO NpogormkmuTeneHocTb M1 mrountoB cyba-
nukapananbHbIX y4acTKoB mMuokapga n 6onee
paHHee Ha4yarno nx penonsapusaumm No CPaBHEHMUIO
C MuoLmMTamMm cybangokapananbHbiX y4acTKOB MU-
okapga (puc. 7) [73, 74].

Okcnpeccusa Kv-kaHanoB ¢ M3MEHEHHbLIMU
CBOWCTBaMM U OYHKLMOHANbHBIMW HapYyLLEHNSAMMN
BbISIBNSIETCA NPY pasnmyHbIX 3aboneBaHnsax M1o-
kapga [76, 77], a reHeTnyeckn obycrnoBrneHHoe
HapyLLeHne CTPYKTYpbl U OYHKUMM KarnmneBbIX Ka-
Hanoe ¢ Tokamu IK, okasblBaKOLLMX BblpaXXeHHOEe
BO3[eNCTBME Ha CKOPOCTb penonspusayum,
npogosmkmuTensHocTb ¢aa N 1 ckopocTb ero pac-
NPOCTPaHeHNs1 N0 MUOKapAY, CBS3aHO C pa3BUTU-
eM psaa BPOXAEHHbIX U NpuobpeTeHHbIX opm
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3Kr(v2) —/ \ == ——/—-L

200 mc

Puc. 7. Pasnunumsa Bo BpemeHn, agnHammnke gas
n gnutensHocTty MM (BepxHsia yacTb): 1 — cy6aHao-
KapauanbHble CrioM MUokapAa; 2 — OCHOBHas
(npomexxyTo4Has) YacTb Muokapaa; 3 — cybanukapavans-
Hble cnou Muokapaa. CHusdy — OKI™ B oTBefeHumn V2 [75]

CYHApPOMa yafiMHeHHoro nHtepeana QT v aputMmuii
cepaua [8, 78, 79]. CTpoeHue n cBOWCTBa 3TUX
KaHanoB onucaHbl B psage ctaten [80—82]
1 B Hallen npegpiaywen nyonvkaumm [1].

B cdopmupoBaHuun dasbl nnato M Hapsgy
C KanneBbIMW KaHanamm Kno4eBas ponb NpuHaa-
NeXuT KaHanam kanbumns. Kak y>xe ynommHanoch,
OTKpblBawLWmMecsa B Havyane genonspusauun
MembpaHbl MeaneHHble KanbuueBble KaHanbl
(HVA Cav L-Tuna) octatoTcs akTUBHbIMU B Teye-
HWe ANUTENbHOIro BpEMEHU 1 BXOoAsALLME Yepes HUX
B MMUOLMUTbI MOHbI KanbLUa BHOCAT HE TONbKO
BKnag B genonsapusaunio membpanbl (pasa 0)
kneTok INypkuHbe, Nnpeacepaunii n Xenyno4vkos, HO
N UMELOT onpegenstoliee 3HavyeHme B opMmpo-
BaHMK dpasbl 2 — nnato M. ®asa nnato BO3HU-
KaeT BCrneacTaue TOro, YTO KONMYECTBO NOSOXK-
TenbHbIX 3apsA0B, BHOCMMbIX B KMETKY MOHaMM
Kanbuusa 4yepes Ca?* kaHanbl L-Tuna, cTaHOBUT-
csl BNN3KMM YUCny NONOXUTENbHbIX 3apAA0B, Bbl-
HOCMMBbIX MOHaMu Kanus. [NpoaomKMTENbHOCTb
dasbl NaTo B KAPAMOMUOLIUTAX XKeNyLOo4KOB CO-
CTaBlsIET B HOpMaribHbIX ycnoBusix okosno 200 mc
(cm. puc. 6).

[dvHamuka nocTynneHus, KoNMYecTBo NOCTYNMUB-
LWIMX B capkonsasMy MUOLMTOB KanbLMs, OT KOTO-
pbIX 3aBUCUT XOA4 penonapusauuu, npegonpene-
NATCA CBOMCTBAMW NOTEHUMAN3aBUCUMbIX Mea-
NEHHbIX KanbLUMeBbIX KaHanoB capkorieMmbl. [1o-
TeHuMansaBuCMMble KanbUeBble KaHansbl,
obos3Havyaemble cumBonamm VGCCs unu Cav, no-

no6Ho Nav-kaHanawm, npeacTtasfieHbl nopoobpa-
3ylOLWMMKN a-cybbeamHmLammn, BCnomoraTerbHbl-
mu Cavp, Cavd n B HekoTopblx cnyyaax Cavy-
cybbvegmHunuamm [83]. VGCCs cyulecTByeT Kak
Komnnekc nopoobpasyowmx a-cyoveamumd, 1 13
4 B-cybbeguHuu, 1 n3 4 a2s-cydbegmHul, n no-
TeHumanbHo 1 u3 8 y-cybveanHuu. B-cydobegmHu-
Ubl N 0.28-CyObeanHMLbl OKa3bIBaOT BblpaXXeHHOE
BNUSHME Ha NOTEHLMaN03aBUCMMOCTb BOPOT Karlb-
LMeBbIX KaHanoB, HO Marno M3BECTHO O POsK
y-cyobeanHuy,. B 3aBMCMMOCTM OT TunNa KNeTok
n cybknetoyHon nokanusauymm VGCCs moxeTt
ObITb accoummpoBaH ¢ psgoM OenkoB, BkOYas
Takune 6enku, Kak KanbMOAYNMH 1 Kanbuui, nepe-
HocAwmn 6enok 1, KoTopbIn perynupyeT nx akTue-
HOCTb.

KanbumeBbiM KaHanam, kak u opyrmm MOHHbIM
KaHanam, npucyuwa 6onbllas reTeporeHHoOCTb
CTPOEHMUS N CBOMCTB. Tak, MAeHTUPULNPOBaHbI
yeTblpe pasnNYHbIX NOACEMENCTBA OCHOBHbIX
nopoobpasyrwLmx a-cydbeanHuy Cav-kaHanos:
Cav1, Cav2, Cav3 n Cav4, kaxgoe U3 KOTopbIX
MMeeT MHOXEeCTBO 4YneHoB nogcemenctea [84,
85]. Cav-a-cybbeanHuLbl KOOUPYTCS pasnnd-
HbIMW FreHamu, NO-pasHOMY 3KCMPECCUMpYTCS
B CTPYKTypax cepiua u xapaktepusyrTcsa pas-
NUYHBIMW CBOWCTBaMU, 3aBUCALLMUMMK OT Bpeme-
HU N HaNpPSKEeHUs!, UMET pasnnYHy YyBCTBU-
TEeNbHOCTb K OENCTBUIO dapMaKkoNornyeckmnx
npenapartoB [86]. Tak, akcnpeccusa noboro n3
yeTblpex uneHoB nogcemencrea Cav1, Cav1.1,
Cav1.2, Cav1.3 unu Cav1.4 xapaktepHa ans ka-
Hana Cav L-Tuna, Torga kak akcnpeccus o-
cybbvegmHuy Cav3 6onee xapakTepHa gnsa ka-
Hana Cav T-tuna [84, 87]. B myuouuTax xenynou-
KOB akcnpeccupoBaH Tonbko Cav1.2-noartun
MeANIeHHOro KanbLUMeBOro KaHana, torga kKak
B MuouuTax npeacepaun — nogtunel Cav1.2
n Cav1.3, kogupyemble reHamun CACNA1C
n CACNA1D coOTBETCTBEHHO.

Kananbl HVA Cav L-Tuna nogepratotcs 6bICT-
pPOW MHAKTMBaLUK, 3aBUCALLEN OT Pa3HOCTM MNOTEH-
umanoB Ha membpaHe M KoHUeHTpauun Ca?*,
N K KOHUY hasbl Nnato 3TK KaHamnbl NHAKTUBUPY-
I0TCA, BXO[, KarnbUuUs B MUOLMTLI 3amMeansieTcs.

Kak y>xe ynommHanock, BaxkHyto posib B popMu-
poBaHuM dhasbl NNaTo U BNUSIHUN Ha penonsipusa-
Um0 MemobpaHbl KapaANOMUOLIMTOB UrpaloT Men-
NIEHHO MHaKTMBUPYIOLLMECS HATPUEBBLIE KaHanbl.
ToK MOHOB Yepes 3TW KaHarbl, NONy4YMBLUNA HAa3Ba-
HWe nosgHero Hatpuesoro Toka (INa, ), coctas-
nsaet meHee 0,5 % ot obLiero HaTpMeBOro Toka,
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HO UMeeT BaXkHOEe 3Ha4YeHWe B NogaepaHnmn gasbl
nnato MO »n 6onee 4yyBCTBUTENEH K AENCTBUIO
©nokaTtopoB, YeM YyBCTBUTENbHOCTb ObICTPO
WHaKTUBMpPYEMbIX HaTpueBblix kaHanoB Nav1.5
[88, 89].

Bxogsawuin Tok noHoB Na* yepes ocrarouimecs
OTKPbITEIMW HaTpMeBble KaHarmnbl BO Bpemsi dasbl
nnato N[ 3ameanset penonspusauuio memobpa-
Hbl KapANOMMOLMTOB U YBENUYMBAET MPOLOIKN-
TenbHocTb [1[. N3aMeHeHns BepOATHOCTU 3aKpbl-
TUS HATPUEBLIX KAHaMNoB NPWU HaNPs>KeHUAX, COOT-
BeTcTBYOWMX dpase nnato [N cokpaTuTenbHbIX
MMWOLMTOB XeNyao4YKoB, MOryT OKa3blBaTb 3aMeT-
HOe BNusAHMe Ha hopMY U NPOAOIPKMTENBHOCTL dhas
nx M4 [43].

3HauveHne HaTpMeBbIX KaHanoB B dhase nnaro,
HECMOTPS Ha BbISBIEHHOE WX BRUSHWE Ha Mpo-
ueccel penongpusaumm, gnutensHoctb [, oc-
TaeTcs noka He4oCTaTOYHO U3YYEHHbIM, TakK Kak,
Kpome OOMUHUPYIOLLEro B CTPYKTypax cepaLa Ha-
Tpuesoro kaHana Nav1.5, B cepALe BbisiBreHa ak-
crnpeccua psiga nogTUNoB HEMPOHAanNbHbIX HATPK-
eBbIx kaHanos: Nav1.1, Nav1.2, Nav1.3, Nav1.4,
Nav1.6 n Nav1.8, kogupyembix reHamm SCN1A,
SCN2A, SCN3A, SCN4A n SCN10A cooTBeT-
CTBEHHO M BHOCALWMX BKNag B hopmMupoBaHue
nosgHero HatpueBoro toka [90]. B yactHocTy,
onucaHo, 4YTo nsbuparenoHasa 6nokaga kaHana
Nav1.5 ycTpaHsana apuTMOreHHbl€ BCMbILLKKU, CBS-
3aHHble C NOBbILLEHHOW BHYTPUKNETOUYHOW Harpy3-
ko Ca?* us-3a yBenuyeHusi Nno3gHero HaTpueBo-
ro Toka (INa). Mytauuu B reHe SCN10A, koau-
pytoiem kaHan Nav1.8, 6binu obHapyXeHbl y na-
uMeHToB C¢ pubpunnsaumen npegcepaun [91],
a TaKkke y npeapacrofnoXeHHbIX K BHE3aNHON cep-
aedHon cmepTn [92].

BrivsHne no3gHero HaTpMeBOro Toka Yepes He-
WHaKTUBMPOBaHHbIE HATPUEBLIE KaHamnbl Ha Npo-
Lecc penondpusaumm npuobpeTaeT BblpaXKeHHbIN
xapaktep npu mytaumax reHa SCNSA, KoHTponu-
pyloLlero cMHTe3 kaHanoobpaasytowero 6erka. No-
30HuWiA Tok HaTpua INa,__, He3aBUCKMO OT MEXaHW3-
Ma ero opMMpPOBaHUA UK TUMNa KaHanoB, BHOCS-
LLMX BKIaZ B €ro BO3HMKHOBEHME, NOBLILIAET PUCK
pasBuUTMa apUTMUM Npu ero ysenuvexHum [93, 94].
MockomnbKy 3TOT TOK BHOCUT BaXkHblIV BKNaz B dpasy
nnato N[, ero ycuneHne npoanesaeT penonsapu-
3aumo 1 yBennunBaeT BPEMEHHYIO reTeporeHx-
HOCTb penonsapusaumm B Mmokapge [95]. Kpome
TOro, yBenmyeHne Bxoda HaTpusa n TeM cambiM
NOBbILLEHNE €r0 BHYTPUKNETOYHON KOHLEHTpaL K
BedeT K YBENMNYEHNIO BHYTPUKIETOYHON KOHLEHT-

pauuv MOHOB Kanbums Yepe3 mexaHuam Na*/Ca?*
obmMeHHunka (NCX), 4To MOXeT yBenuinTb Bepo-
ATHOCTb Pas3BUTUS apUTMUWN BCIEACTBUE PaHHEN
U OTCPOYEHHOW noctaenonsapusaummn [96—98].
ysenuyenue INa__ 6bino BbiABMIEHO y nioaen
C reHETUYECKNMWN HapyLUEHUSMU, BeQYLLUMMN K Y-
nuHennto nHTepsana QT (LQT3), pa3suTtuio cnHA-
poma bpyraga v HapyleHuio npoBogumMocTu [34,
99—101].

lMockonbKy yBenuyeHne No3gHero HaTpueBo-
ro TOKa MOBbILLAET BEPOSATHOCTb Pa3BUTUS apuT-
MWW, BNUAHNE Ha HEro NOCpeacTBOM uene-
HanpaBfeHHOro BO34ENCTBUA Ha HaTpUEBLIE Ka-
Hanbl ABNSETCH NEPCNEeKTUBHON MULLEHbIO pas-
paboTKM aHTMapuTMUYECKUX npenapaTos.
BbisiBneHo, 4to HaTpueBble kaHanbl 1 INa 6noku-
pyroTCsl, XOTS U He u3bunpatenbHO, NMAOKANHOM,
MEKCUNETUHOM, XUHUOWUHOM, AN30NMPaAMULOM
n pnekavHmaom, a paHonasuH n GS967 nsbupa-
TenbHo nHrMbupytoT INa,  [102—105]. MoxHo
oXuaaTb, YTO 3TW coeguHeHns dyayT adpdekTus-
Hbl NPU CUHOPOMaX YANUHEHHOro nHtepsana QT
(LQT), cepaeydHon HeQOCTaTOMHOCTU UNKU Tnnep-
Tpoduyeckon kapgnomuonatuun. C gpyrom cro-
poHbl, No3gHu INa MoxeT GbITb hapmakonoru-
YecKku ycuneH BepaTtpuHOM, BepaTpugmHom n ATX
[106, 107].

Kak yke ynoMmnHanocb, Ha BpEMEHHYO U amn-
NUTYAHYK AWMHAMUKY hasbl NnaTo MOryT OKasbl-
BaTb Mofynupywliee BIUAHUE HE TOMbKO
nosaHue Tokn noHoB HaTpus INa, , npoTekatoLime
yepes HEMHaKTUBMPOBAHHbIE HAaTPUEBbIE KaHarbl,
HO N TOKM MOHOB Kanus Ito . Bo Bpems ¢asbl nna-
To N[ ocTaTca OTKPLITLIMU KannesBble KaHanbl
c Tokamu IKr, IKs, K1 n KATP, BbixoasLme nu3 knet-
KM KaTWMOHbI Kanus nocrne UHakTuBauumn KanbLum-
eBblX kaHanos ob6ycrnoBnuBalT yCcKopeHue, 3a-
BepLUeHue penonspusauyum memopaHbl Kapamo-
MuoumTa (hasa 3) 1 BOCCTaHOBIEHNE Pa3HOCTU
noteHumManos Ha membpaHe go yposHa —90 mMB
(cm. puc. 6).

K okoH4yaHuto N npoucxogut peaktuBaums
noTeHUMan3aBMCnUMbIX ObICTPbIX HATPUEBLIX KaHa-
nos membpaHbl KapaANOMUOLMTOB, BOCCTaHaBMK-
BaeTCcHd ee HopMarbHas BO3OyAMMOCTb U OHa
BHOBb rOTOBa OTBeYaTb HOBLIM BO30OY>XAEHMEM Ha
noctynnexue nevicmekepHoro MO vinun MNA cocen-
HUX MuounTOoB. BoccTaHoBNEHHas pasHOCTb Mo-
TeHumnanos —90 MB nopgpepxvBaeTtca BO Bpems
avnacTtonsl cepaua paboTon HaTpui/KanmeBoro
N KanbLUKWeBbIX HACOCOB, a TaKkkKe HaTpui/KanbLumne-
BOro O6MEHHOro MexaHuama.
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CocTtofsHMe BO3GyAMMOCTU MeMOpaHbI
COKpaTUTesbHbIX KAPAUOMUOLIMTOB 1 MUOKapaa
Xenyao4ykoB B pasnuyHble casbl M

Knaccuueckumm akcnepumMeHTanbHbIMnU nccne-
JOBaHMUSIMU CBOWCTB MMOKapda O6bifio nokasaHo,
4YTO COKpalleHnsa cepgua NogUYMHSETCS 3aKOHY
«BCE WUIIN HUYEro», TO eCcTb NP BO3AENCTBUM Ha
MbILLLYY cepaua anekTpuieckMMm CTUMYIoM nopo-
roBOM M HaQNOPOroBOW CUibl MMOKapd oTBevaeT
HanbonbLUEN CUNON COKpaLleHUs («BCe»), a Ha
BO3EeNCTBUS NOANOPOroBbIM CTUMYMOM COKpaLLe-
HWe He BO3HWKaeT («HuYeroy»). B ganeHenwmnx uc-
CNeaoBaHusAX rnokasaHa OTHOCUTENTbHOCTb 3TOro
3aKoHa M YCTaHOBIEHO, YTO XapakTep CoKpaLie-
HUSA MUOKapAa 3aBUCUT OT BEMNYMHbBI PaCTSKEHMNS
€ro BOSIOKOH (Nped- 1 NOCTHarpy3kun), oT 4acToTbl
CTUMYMALMM U OPYTUX MPUYNH.

Okasanock, YTO BpEMEHHbIE U CUMOBLIE Napa-
METPbl COKpalLleHUs MuUokapaa TECHO CBSA3aHbl
C COCTOSIHMEM BO36yAMMOCTM MeMbpaHbl cokpa-
TUTENbHbLIX MUOLIMTOB, KOTOpasi 3aBUCUT OT has
MO v cocToaHnn akTuBaLMU, NHaAKTUBALUKN U pe-
aKTMBaLMM MOHHBLIX KaHanoB. OTW 3aBUCMMOCTHU
yOarnoch YCTaHOBUTb B YCITOBUSAX CUHXPOHHOM pe-
rmctpauumn cdas N (Bo3dyxaeHnsa) MmounToB, Ux
COKpaLLIeHNsa 1 peakumm MUOLIMTOB Ha NMOBTOPHbLIE
CTUMYTbl Pa3nUYHON Curbl B pasnuyHble dasbl M1

.\IB » 1
"0 N2\\

0
20d o MC
40 — [OwnacTtona
604 ~
-804 Cuctona |

100 i

270 mc

U B pasfindyHble MOMEHTbl BPEMEHU CUCTONMbI
n guacrtonsl. NMonyyeHHble 0606LWEeHHbIE pe3ynb-
TaTbl 3TUX UCCNeOoBaHWIN, BaXHbIE OM1S MOHUMa-
HWUS1 MEXaHU3MOB (DOPMUPOBAHUSA HEKOTOPbLIX hOpM
apuTMunin cepgua, npeacrasneHsl Ha puc. 8.

M3 BpemeHHbIX cooTHoweHun ¢as MM, cokpa-
LLeHnst 1 paccnabneHnsa mMvokapga U COCTOSHMUS
BO30OyAMMOCTN, NPeACTaBleHHbIX Ha puc. 8, Bua-
HO, YTO CMCTONa MUOKapLa Ha4YMHAETCs C MOMEH-
Ta NOCTYNSfIEHMS B CapKonniasMy MMOLIUTOB MOHOB
KanbUusa 1M COKpalleHne SOCTUraeT CBOEro Makcu-
Myma B ¢pasy 2 N[, korga KoHLeHTpaums Kanbums
B capkonnasme HaubonbLias. MNpaktnyeckn B Te-
yeHune Bcen cuctonbl (okono 0,27 ¢) membpaHbl
COKpaTUTESbHBIX MUOLIMTOB U MUOKapA, >Keryaou-
KOB HaxoAsiTCsl B COCTOSAHMM abCONOTHOM HEBO3-
OyanmocTn, kKoTopasi B CaMOM KOHLE penonsapuaa-
U1K, He TONMbKO BOCCTaHaBNMBaET BO30OYANMOCTb,
HO OHa Ha HEeCKOSbKO OEeCATKOB MC CTaHOBUTCS
Bbllle HOpPMarbHOW. VIMEHHO B 9TOT MOMEHT Bpe-
MEHN MUOLUTLI, TOKanbHbIE Y4aCTKN UM MUOKap4,
B LENIOM MOryT oTBeYaTb HOBbIM BO30YXOEHUEM
N COKpaLleHneM Ha NocTynfeHne K HUM gaxe cna-
ObIX 3MEKTPUYECKMX MOTEHLMANOB M3 3KTONUYec-
KMX oyaroB BO3OYXOEHMS UNn no mMexaHusmy re-
entry oT KapgMoMMOUMTOB, elle HaxoasLWmnXcs
B COCTOSIHUN BO30YXAEHMS.

mB

80

Puc. 8. A. CxemaTnyeckoe npeacraBneHne cooTHolleHust Bo BpemeHn as (0—4) Ma (1), cuctonsl n gnactonsl
xenypoukos (Il), coctoaHnsa BosdyanmocT muokapaa (l1l). Bosbyammocts muokapaa (lll): a — HopmaneHas (100 %)
BO36yaMMOCTb BO BpeMs avactonsl (dasa 4); 6 — abcontotHas (0 %) HeBo3byaMMOCTb (pedpakTepHOCTb) M1okapaa
okono 270 mc (dasbl 0—2, Havano dasbl 3); oTHocuTenbHasa pedpaktepHocTb (asa 3), nosbilweHHas (6onee 100 %)
BO36yaMMocTb (nocregHue fgecatku mc dasel 3) [108]. b. MNocteneHHoe (asbl 1—4) BoccTaHOBNEHMe BO3byaMMOCTH

MembpaHbl KapAMOMMOLIMTOB B Nepuoa OTHocuTensHon pedpaktepHocTn (dasa 3 M) o nexopgHom (5) No okoHYaHWK
pecpakTtepHoro nepuoga [7]
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PacnpoctpaHeHue
Muokapay

CokpaTtuTenbHble MUOUUTBI UMEIOT BbITAHYTYHO
dopmy (puc. 9) 1 KOHTaKTUPYLOT CBOMMU MeMbpa-
Hamu (capkoriemmamun) ¢ gpyrMmmMM MUOLUTaMK
MuoKapaga. Yncno LweneBbiX KOHTaKTOB MUOLMTa
C COCeHUMM KNneTkaMn MoXeT gocturatb B MUO-
Kapge xenypodkoB 11. BO3HUKWNN B OTBET Ha
noctynneHue nencmekepHoro M4 MO cokpatm-
TeNbHbIX MUOLIMTOB PAcnpOCTPaHSETCs NO capko-
nemMMe BOOMb MMOLMTaA C NMOMOLLbIO FOKanbHbIX
KPYroBbIX TOKOB, BO3HUKAOLLMX MeXay BO30YyKOeH-
HbIM U HEBO3OYXOEHHbIM y4yacTkamMn mMemOpaHbl
(cm. puc. 9).

PacnpocTtpaHeHunto BO30yXgeHns Mexagy Muo-
uuTaMy cnocobCTBYeT XapakTep pacnpeneneHns
HaTpueBbIX KaHanoB B MembpaHe MUOLUTOB
N B 0bnacTu LWeneBbIX KOHTAKTOB, JIOKanM30oBaH-
HbIX BO BCTaBOYHbIX AMCKaX. BblgcHMNOCh, 4TO
kaHanbl Nav1.5, cobupasich B Knactepbl U CBA3bI-
BasiCb C BCoMoratesfbHbIMKU CcybbeguHuLamm
n 6enkamum, obpasyoT MakpOMONeKynspHble KOMI-
NeKChbl, KOTOpbIE PACMONOXeEHbl NPENMYLLECTBEH-
HO B 06nacTu BCTABOYHbIX ANCKOB U B MEHbLUEN
cTeneHn npeacTaBneHbl B nateparnbHbiX Membpa-
Hax muoumToB [110]. NpenmyLecTBeHHast nokanu-
3auuMs HaTpMeBbIX KaHanoB B obrnacTu LenesbixX
coeguMHeHun muoumToB obycrnoBnuBaeT 34ecb
HanbonbLWy MNMOTHOCTb TOKA MOHOB HaTpUS
n 6onee HM3KYHK B nateparbHON MembpaHe MUno-
uuta [111, 112]. OTK TOKM JOCTaTOYHbI ANg nepe-
Jayn Bo3byXaeHust OT MuoumuTa K MUOLUTY U ero
pacnpocTpaHeHus BAOSb KIETOK C MOMOLLbIO J10-
KanbHbIX KPYroBbIX TOKOB (CM. puc. 9).

MO cokpaTuTenbHOro MuounTa, reHepupyto-
LLMACA B OTBET Ha MOCTYNMEHME NENCMEKEPHOro
M4, pacnpocTpaHaeTcsa nepBoHaYvarnsHO B Harnpae-
NIeHNN OT LLEeNeBOro KOHTakTa Nno MembpaHe Muo-
uuTa, TakK Kak KaHanbl LLeneBbiX KOHTakToB obna-
0alT OQHOCTOPOHHEN NPOBOAMMOCTLI) MOHOB.
Bo3byxaeHne, pacnpocTpaHMBLLNCH HA HEKOTOPOE
paccTosiHue no membpaHe muouuTa, co3aaeT yc-
noBMA ONs1 BOSHUKHOBEHUS FOKanbHbIX KPYroBbIX
TOKOB ¥ BO3MOXHOCTb [arnbHeNLWero npoBegeHus
MO B 06e CTOpOHbI OT BO3BYXOEHHOINO yyacTka
mMembpaHbl (cMm. puc. 9). OgHako B cuny Toro, 4Yto
MembpaHa ydactka (cM. puc. 9), KoTopas TONbKO
4yTo BbINa genonsipu3oBaHa, OCTaeTCcsa B TedeHue
BPEMEHMN HavanbHOW GbICTPON penondpusauunm
(cbasa 1), dhasbl nnato (dasa 2) u Havane dasbl 3
B COCTOSIHUM abCOMTHON pedpakTePHOCTU, OHA
He cnocobHa oTpearnpoBaTb Ha NoKarbHble TOKU

BO30OyXxaeHna no

HOBbIM LKNoM Bo30yxaeHus. MNoatomy N[ B Hop-
MarnbHbIX YCMOBUSAX pacnpoCcTpaHaeTca no Memo6-
paHe MuouuTa B OAHOM HanpasBfieHUN 0 YPOB-
HA BOKOBbIX M Janee KOHUEBbIX LeneBbIX KOHTaK-
TOB MUOLUMTa C Apyrumun knetkamu. BosbyxaeH-
HbIl  MWOUWUT CTAHOBUTCA  UCTOYHUKOM

MHOroTO4MEe4YHOro Bo30YyXaeHWUst ApYrux MUOLIMTOB.
Bokpyr Hero opmupyeTca BONTHOBOW (PPOHT

Bo3by»xaeHHbIA y4acToK

MWoKapaa
YyacTok MUokapaa

B COCTOAHUM
pechpakTepHocTU

++++++ 4+
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Bo3byxaeHua (M)

£

-] -

* Ttubule pool

Puc. 9. ®oTorpadmsa cokpatutensHoro mvouuta
CO ckaHupytoLlero Mukpockona (a) [109]; 6 — cxemaTtu-
yeckoe n3obpaxeHne BO3OYXXAEHHOrO M HEBO3BYXKAEHHbIX
Yy4acTKOB NOBEPXHOCTHON MeMOpaHbl MbILLEYHOW KNEeTKM
(BONokHa) ¢ pacnpegeneHmem 3apsaoB U MoKanbHbIX
KPYroBbIX TOKOB MOHOB, HanpaBreHne KOTOPbIX MOKa3aHo
ctpenkamu; B — [1[0 reHepupyemoro B Bo36y>XQeHHOM
y4acTKe COKpaTUTENbHOro mMuouuTa [7 ¢ U3MEeHeHusMu];
r — akcnpeccusa reHa SCNSA B cTpykTypax cepaua
N NNOTHOCTb pacnpefeneHuns Hatpuesblx kaHanoB Nav1.5
B obnacTy BCTaBOYHbIX AUCKOB U natepanbHon membpaHe
coKkpaTuUTenbHbIX MuoLmMToB [82]
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pagunanbHOro pacnpocTpaHeHnst Bo3byXaeHns no
MUOKapAy, Modenb KOTOPOro nonyveHa B aKcne-
PUMEHTArbHbIX YCNOBUSX MHOTOTOYEYHOW 3MEKT-
puyeckon cTtumynsaumm muokapaa (pvc. 10).

M3amepeHne ckopocTu pacnpocTpaHeHust BOJH
BO30OyXOEHMS B MUoKapae nokasano, YTo OHa
BbiLLEe B YCOBUSIX MHOTOTOYEYHOIO BO30YKAEHMS
1 hOpMUPOBAHUS YSOLLLEHHOIO BOSTHOBOIO (OPOH-
Ta (cm. puc. 10, cnpaea), 4eM OLMHOYHOrO BO3-
OyxaeHns n popMmnpoBaHUS SNANMCOBUOHOrO BOS-
HoBoro gpoHTa (cm puc. 10, cnesa). CpegHsas
NpoAosibHas CKOPOCTb PACNPOCTPaHEHNS BO30YX-
OEHUSA Npu TOYEYHON CTUMYNAUMK, pacnpocTtpa-
HAOLLLEroCH No SNAUNTUYECKON TpaekTopun, Obina
Ha 13 % HWXe, YeM CKOPOCTb YMNMOLLEHHbIX BOJIH
NpPU MHOFOTOYEYHOWN MMHENHON CTUMYIISLINN.

M3 npmBeaeHHbIX SKCNePUMEHTAarbHbIX JaHHbIX
04YeBMAHO, YTO Nepedaya nencmekepHoro M4 mHo-
rOYMCNEHHbIMN BONOKHaMu MypknHee BO MHOrme
TOYKM cyBaHOoKapAnanbHbIX CloeB Muokapga
XKEeNyAo4YKOB M HaNM4ne MHOMMX LLLENEBbIX KOHTaK-
TOB KaX[oro muouuta C CoCeHMMMU KreTkamu
MUOKapga co3fatoT ycrnosus ang opmMmpoBaHms
YMAOLEHHOro hpoHTa BOMH BO36YKAEHWMS, pacnpo-
CTPaHSAOLLErocsi C BbICOKOW CKOPOCTbIO (40 4 M/C)
B HanpasfeHnn OT BEPXYLLKN cepaLla K ero OCHo-
BaHMWIO 1 OT 3HOOKapAa K anukapay, a Takke ycro-
BUS ONs1 MaKCMMaribHON CUHXPOHU3aLUn BO30YX-
OeHnda 1 9 HEKTUBHOCTM COKpaLLEHNST MMOKapaa.

CT1onb BbICOKasA CKOPOCTb U YNOPSAOYEHHOCTb
pacnpocTpaHeHus BO3GYXAEHMS Mo MUOKapAay
obycnosrieHa Takke 60mbLLOoN aMNINTYO0N reHe-
pupyemoro N[ (okono 110 mB), MrHOBeHHOW (3—
5 mMc) genonapusaunein memopaHbl COKpaTUTeSb-
HbIX MUOLMTOB B OTBET Ha MOCTYNMeHne nencme-
kepHoro MO n tem, 410 MembpaHa MMOLMTOB OC-

Puc. 10. KpmBn3Ha BonHOBOro ppoHTa BO3byxaeHus
N ee BNUsIHWE HA CKOPOCTb pacnpocTpaHeHus
BO30OyxaeHust B Muokapae. Ctumynsaums
cybanukapguanbHbIX CroeB nepdysmpyemMoro Muokapaa
OOVHOYHBIM 3MNEKTPOAOM (YepHasi Touka) — CrieBa,
1 NMHENKOW anekTpogoB — cnpasa. Lindppamn otmeveHo
BpPEMS B MC aKTUBaLMM yyacTka TKaHW. VI30XPOHHbIE NUHUK
NOCTPOEHbI C nHTepsanom B 3 mc [113]

TaeTcs B COCTOSAHUWN pedpakTepHOCTU B TeYeHue
annTtenbHoro Bpemenn — go 270 mc npu YCC
75 ya/MuH [16].

Ponb kanbuusa B 3N1eKTPOMEXaHUYECKOM
COMNpPAXEHUN, MHULUNPOBAHUUN COKpaLLeHUs
MUOKapaa U ero perynsauuu

MMocTynneHne B KapAMOMUOLUTBI XKENYOOYKOB
noHoB Ca?* yepes kaHarnbl HVA Cav L-Tvna BaxxHo
He TonbKo Ana doopmmpoBaHns gasbl nnato M4, Ho
1 Anst UHULMMPOBAaHUS NMOCTEAYOLLNX BHYTPUKIETOY-
HbIX COObITUIA. BxogsLume MOoHbI KanbLus 3anycka-
toT npoLecc BbicBoboXaeHus Ca?* n3 umMcTepH cap-
KONnasmaTnyeckoro peTukyrnyma, B KOTopbIX Aeno-
HupoBaH Ca?* B KOHLIEHTpaLWsX B TbicsM pa3 60nb-
LWNX, YeM B capkonsasme MUOLUTOB BO BpPeEMS
avacrtonsl. o aencterMem cvn rpagueHTa KoHUEH-
Tpaumu KanbLui Yepes3 OTKpbIBaloLLmMecs Kanbume-
Bble KaHasbl (PMaHOONHOBbIE peLenTopbl) MIHOBEH-
HO anddyHAMPYET B capkoniasmy, ero KoHUEeHTpa-
Lms B capkornasme 6bICTpo yBenmuMBaeTcs U Karb-
LMIA MHALUKUPYET 3anyCcK COKpaLLeHUs MUOLIUTOB
(cuctony). Takum o6pasom npu HeNocpeaCTBEHHOM
y4acTuu KanbLus ocyLLeCTBSETCS TpaHcopmaums
3MNEeKTPUYECKNX NMPOLIECCOB BO3BYXOEHNS B MEXaHN-
Yyeckne — CoKpaLleHne Mvokapaa, nonyymsLUas Ha-
3BaHME ANEKTPOMEXaHNYECKOro conpsikeHuns [114].

[ns obecneyeHns npoueccoB penonspusauumn
MembpaHbl 1 reHepaumm N KOpPOTKOM NPOJOIKM-
TenbHocTh (0,1 C) 1 MEHEE CUITBbHOrO COKpaLLieHns
KapAMOMUKOLMTOB Npeacepanin, Y4em Mmokapaa »xe-
Ny[04KoB, AOCTAaTOMHO MOHOB KanbUWs, BXOAS-
LLIMX N3 BHEKINIETOYHOIrO NPOCTPaHCTBA NO rpagneH-
TY KOHLEHTpaUuM Yepes3 MesieHHble KanbuneBble
KaHanbl. Takmum o0Opa3oM, WOHbI Kanbuug,
nocTynaroLime B COKpaTUTENbHbIE MUOLMTLI Npea-
Cepavn, He TOMbKO Y4acTBYHOT B MOAyNAUMM npo-
uecca penonspusaumm, Ho 1 NpegonpeaensioT na-
pamMeTpbl COKpaLLeHUs Muokapaa npeacepaunin.

[na dbopmmnpoBaHusa 6onee NPogOMKUTENBHOM
¢asbl nnato N[ n 6onee gnutenbHoro (oKomno
0,3 ¢) U cuUnbHOro CoKpalleHUs MruokKapaa eny-
OO0YKOB KanbLus, NOCTynarLwWero B MMOLUNUTbI U3
BHEKNETOYHOro NpoCTpaHCTBA, HEJOCTaTO4YHO.
B kapguomuoumTax KenygodvkoB, B OTAn4mMe OT
npegcepavii, CoAepXnTca pasBeTBleHHas ceTb
CTPYKTYp capkonnasMaTu4eckoro peTukyrnyma,
B LMCTEepHaX KOTOPOro cogepxatcs B BbICOKOM
KOHLEeHTpaumm cBobOAHbIE MOHbI KanbLus, Uc-
nonb3yemMble Ans MHULMNPOBAHUSA CUITbHOIO 1 Npo-
OOIMKUTENBHOro cokpaLleHus [83].

MoHbI Kanbumsi NOCTYNalT B COKpaTUTENbHbIE
MUWOLIMTBI >KenyA0uKoB Yepes noTeHuman3aBicMmble
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Cav-kaHanb! L-tvna (Ho He T-Tmna), akcnpeccupye-
Mble B MembpaHax T-Tpybouek, pacnonoXeHHbIX
BOMM3M LMCTEPH CapKonna3MaTu4eckoro peTukyry-
Ma cokpaTuTernbHbIX MMouuToB. B membpaHax T-Tpy-
Boyek BbisiBeHa BbicOkasi NnoTHOCTL Cav-kaHarnos
L-tuna [115—119]. CxemaTtnyeckoe nsobpaxxeHue
npouecca BbICBOOOXAEHUS KarnbLmns 13 capkonnas-
MaTUYECKOro peTukyrnyma npeacrasneHo Ha puc. 11.

~

T-TpyGka

[enonapunsaumns

MeMBpaHbl e KanbLMEBbIE KAHATMbI

ol

©

ﬂ;HOﬂMHOEbIF\
peuentop (RYR)

CokpalleHue
__(‘Zapkonnaama'rmuecxnﬁ
PETUKYIYM
KanbuuWeBblii Hacoc
(Ca AT®-aaa (SERCA) J
Puc. 11. CxemaTnueckoe nsobpaxeHune npouecca
BbICBODOOXAEHMSA KanbUusa M3 capkonnasMaTuyeckoro

peTukynyma CokpaTuTesnbHbIX MUOLIUTOB Xenyao4KoB
cepgua [118]

Kapaunomuoumnt

Korga KoHUeHTpaumsa Kanbumsa B capkonnasme
AocTuraeT ypoBHsi okono 10 MMonb/n, npoucxo-
AWT 3anyck cokpaLleHnsa mmoumTos. Cuna, npogon-
XWUTENBbHOCTb Y MOLLHOCTb COKpaLLEeHUs MUOLIMTOB
N LEeNOCTHOro MMoKapAa 3aBUCAT OT LOCTUrHYTOM
KOHLEHTpaumMKn Kanbuusi B capKonsasme 1 cKopoc-
TV yaaneHus KanbUusi 3 Hee B LMCTEPHbI CapKo-
nnasmMaTtuyeckoro peTukyryma BO BHEKNETOYHOe
NPOCTPaHCTBO C noMoLLbio Ca?*ATd-asbl n HATPUIA-
KanbumMeBoro o6MeHHOro MexaHusma.

AKTMBaLMA U UHAKTUBaUUSA NOTEHLMan3aBncu-
MbIX KanbUMWEBbIX KaHarnoB, AMHamMuKa nocTyne-
HWUS KanbUus B capKonnasmy u ero yaaneHus, tTem
caMblM 4acToTa, Cufa COKpalleHns Mmuokapaa
N HacocHasa PYHKUUS cepiua perynupyrotcsa
WHTpa- 1 BHeKapauanbHbIMU MeEXaHu3mamu aBTo-
HOMHOW HEPBHOW, SHOOKPUHHOM CUCTEM U MHOrO-
YUCNEHHBIMU CUTHANbHbLIMW Monekynamu. B knu-
HUYEeCKOM NpaKTUKe LUMPOKO UCNOSb3YHTCA Nekap-
CTBEHHbIE BeLLeCTBa, JeNCTBME KOTOPbIX HanpaBs-
NEeHO Ha KOoppeKuuio 3TUX €eCTEeCTBEHHbIX
MeXaHW3MOB perynaumm paboTtbl cepaua, a Takke
BellecTBa, No3Bonsgowmne n3buparensHo BO34en-
CTBOBaTb Ha (PYHKUMIO OTAENbHbIX KAHArNoB U nx
NOHHbIX TOKOB.

[MpoBeaEHHbIN CUCTEMHBIN aHann3 aHepreTu-
YeCKMX U KNEeTOYHO-MOMEKYNAPHbBIX OCHOB 3M1eKT-

pU4ecKkux nNpoLeccoB B cepaue CBUOETENbCTBY-
eT 00 nX TecHoOn B3aUMOCBSA3N B HOPMaIIbHbIX YC-
nosusax [1]. 3TK CBA3M HEBEPOSATHO CINOXHbI, M-
HaMW4YHbI, U3MEHSIOTCA B NMpoLecce reHepauumn
3NEKTPUYECKUX NOTEHLMASIOB, a UX HapyLleHue npu
UWLEMUN UMK TEHETUYECKMX MyTauusax seget
K ocnabneHuto unm notepe KOHTPOrs 3a CUHTE30M
1 oyHKLMEN kaHanoobpasyoLmx 6enkoB, MOHHbIX
HacocoB, OOMEHHMKOB NOHOB U ABMSAKOTCS 4YacTomn
NPUYMHON pas3BUTUS aPUTMUI U YXYLLLEHNST HAcOoC-
HoWM doyHKuMKM cepaua [8, 15, 16, 34, 95, 96, 99—
101, 120, 121]. Nony4yeHHble 3HaHNSA 0 B3aUMOCBS-
31 SHEepPreTUYecKkUx M KreTouYHO-MOMEeKynApHbIX
OCHOB 351eKTPUYECKNX N MEXAHMYECKNX npoLec-
COB B cepaue, ANHaMUKe 3NeKTPUYECKNX TOKOB
yepes MOHHble KaHamnbl MeMbpaH KapanoMuoLn-
TOB YyXe MCMNONb3ylTCA ANns paspaboTku HOBbIX
NPOTUBOAPUTMUYECKUX CPEACTB, MULLEHBIK KOTO-
pbIX SBNSETCHA KOPPEKUUA UOHHbBIX TOKOB Yepes
KaHanbl ¢ usmeHeHHon doyHkumnen [122, 123]. Ove-
BUAOHO, YTO AanbHenwee yrnybneHne sHaHWUN
0 KJIeTOYHO-MOMEKYNSAPHbIX OCHOBAXx anekTpuyec-
KMX N MexaHM4YeCcKnx npoLieccoB B cepaue byaet
cnocobcTBOoBaTL paspaboTke NyTen Hay4yHo
000OCHOBaHHOroO noncka 6osnee coBepLUEHHLIX Me-
TOAOB AMArHOCTUKN W NIeYEeHNS apuUTMUA N OPYrnx
3aboneBaHu cepgua [118, 119, 124].
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BonbLUIMHCTBO MEOULIMHCKUX XKypHAroB, criegys
MHOrofneTHen Tpaguuun, NpuaepXxmnBaroTca CTaH-
AapTHOro CcTunsa nogavv matepuanos. [Nybnvkauum
B HayYHbIX XXypHanax nogpasfaensitoTcs Ha Buapl
UM XXaHpbl, OCHOBHBLIMW M3 KOTOPbIX ABMSKTCHA
crnegyoLme: opurmHanbHasa ctaTtbs; 063op nute-
paTypbl; pefakunoHHas ctaTbs; onncaHue cryyas
(cepumn cniyyaeB); nekuus; NMCbMO B pedakuuio.
KaxkgoMy 13 nepeumncneHHbIX Bugos nyonukauui
NPUCYLLM CBOM OCOBEHHOCTU U3MOXEHUST MaTepu-
ana.

BaxxHenwas 4yactb matepuarnos, NyonmnkyemMbIx
Hay4YHbIMW XXypHanamm, — OpUrMHanbHble CTaTbW.
Tak NpuHATO HasbiBaTb Nybnukauum, NOCBSLLEH-
Hble U3MOXEHUIO pe3ynbTaTtoB NpoBedeHHbIX aB-
Topamu nccnegoBaHuin. TpeboBaHus K cogepka-
HWIO TaKMX Hay4YHbIX cTaTen — MHopmaLmn O Bbl-
MOMHEHHbIX UCCNneaoBaHNSAX — MOXHO CHOPMYIun-
poBaTb O4HON hpasoit: nHdopmaunsa AormkHa ObiTb
AOCTaTOYHOM A8 TOro, YToObl YnTaTtenb Mor ca-
MOCTOSATENbHO BOCMPOU3BECTM pesyrnbTaTbl UC-
CrnefoBaHus, a Takke OUEHUTb U UHTeprnpeTnpo-
BaTb CAENaHHble aBTOPOM HabnogeHus. Itn Tpe-
©oBaHNA NogpoGHO M3MOXKeEHbI B pAae AOKYMEH-
TOB [1], NONYyYMBLUMX LLUMPOKOE MeXOyHapoaHoe
NpU3HaHne, BaXXKHENLININ N3 KOTOPbIX — «EANHbIE
TpeboBaHNA K pykonucam, npeacraBnsieMbim
B BuomeguunHckne XypHanbl» [2]. ABTopam Ha-
YYHbIX CTaTel HacToATENbHO peKoMeHAyeTCs 03-
HaKOMUTbCS C HUMU, TeM Boree YTo BCe AOKYMEH-
Tbl ecTb B cBo6oAHOM gocTtyne B MHTepHeTe,
a Nx NepeBOof Ha PYCCKUI BbINyLLEH B COCTaBe OT-
aenbHoro céopHuka [3].

OpHako MHopmMaunsa B U3NOXEHHOM BbllLe
CMbICcrie — 3TO ele He cTtatb4. Jllobaa Hay4Has
cTaTtbsl CTpemuTca (QOMKHa, MO KparlHen Mepe)
NOMNOSTHUTbL KOMWUIIKY YenoBeYeCKUX 3HaHUN.

W 3peck ong uenen gansHenLwero n3rnoxXeHnst Hyx-
HO NPOBECTU pasnuyme mexagy 3HaHuem n MHgop-
Mauuen. 3HaHne — OCMbICIIEHHas U NpOBEpPEeHHas
NpakTUKONn MHGopmaLms, KoTopasi MOXeT MHOro-
KpaTHO MCNoNb30BaTbCA NOABMU ONS peLleHns
Tex Unn uHbIX 3agad. lNo cpaBHeHMO ¢ MHOpMa-
unen 3HaHne nmeetT Goree TECHYK CBA3b C pe-
s3yneratamn gencteun. K npumepy, yenosek o6-
nagaeTt 3HaHMSAMU O TOM, Kak BbinekaTb xneb,
TOMbKO €Ccrniv caM MOXeT ero ucneyb. Ecnu xe
Y KOro-TO eCTb TOMbKO UHIpeaueHThl xreba u pe-
LenT ero NpurotoBneHus, To oH obnagaet nHop-
Mauuen, UCXOOHbIMU CBeAeHUAMU NS 3HaAHUA.
Tak n Hay4yHasa ctaTbs npegcrtaenser cobon no-
TeHumanbHoe 3HaHne. MIHhopmaumsa npespallaeT-
CA B 3HaHWEe NOCPeACTBOM MPaKTUYeCcKoro onbita
1 KOMMYHVKaunn mexay niogbmn. Ctatbs B Hayy-
HOM >XypHane — OAWH U3 BMAOB KOMMYHWUKaLUWNA,
No3TOMy ee BaxHeNLwwas 3agadya — npvsneYb BHU-
MaHuWe yntatensa n ybeanTtb ero, YTo cogepxatla-
SCA B HEW MHpOopMaLNA OOCTOMHA CTaTb YacTbio
HOBOrO 3HaHUA.
KoMMyHuKaTUBHbIE KayecTBa
Hay4HbIX Ny6nukauumn

B ocHoBe Bcex KOMMYyHMKauun, B TOM 4yucrne
Hay4HbIX, NexaT 3aKOHbl, ChOPMYNNMPOBaHHbIE eLLle
B aHTU4YHble BpemeHa. Peyb naget o putopuke —
NCKyCCTBe yOexaeHnss crnoBamu.

Hepenko B kayecTBe 06pasLiOB XOopoLlero Ha-
YYHOro cTuns npuBogaT TpyAbl Muporosa unwm Nae-
nosa. Cnegyet umeTb B BUAY, YTO BNSOTb A0 Ha-
yana XX B. putopuka Obifia 4acTbto Knaccuyecko-
ro obpasoBaHusi. OgHO M3 NyYLINX KNACCUYECKUX
pycckux pykoBoactB — «McKyccTBO cnopa»
C.W. MNoBapHuHa cerogHst MOXHO HanTu B NHTep-
HeTe B OTKpbITOM gocTtyne. B HoBenwee Bpems
YNOMUHAHUA O PUTOPUKE B KOHTEKCTE HayYHbIX
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nyénukaunn npnobpenu, B OCHOBHOM, HEFaTUBHbIN
OTTeHOK. B cepeamnHe 90-x rogoB XX B. NOSABUINCH
FNIMHIBUCTUYECKNE NCCEeaOoBaHNS HayYHbIX Meau-
LMHCKUX TEKCTOB, AOKYMEHTUPOBABLUME LUMPOKOE
(1, No-BMAMMOMY, HE BNOSTHE OCO3HAHHOE) NpUMe-
HeHne aBTopamMu pasHOOBPa3HbIX PUTOPUYECKUX
npuvemoB [4—7]. Oco3HaHne HensBexxHOCTN npu-
MEHEHUS PUTOPUKUN B HAYYHbIX CTaTbsAX CTano Ans
MHOMMX LUOKMPYIOLLEN HOBOCTBIO M BbI3Bano Oyp-
HYl0 OMCKYCCMIO Ha cTpaHuuax bputaHckoro me-
OVUMHCKOro xypHana [8, 9]. Putopuky, kak
1 6OMbLLMHCTBO YENOBEYECKNX MHCTPYMEHTOB, MOX-
HO 06paTUTL 1 BO 310, U BO Bnaro, — BCe 3aBUCUT
OT HaMEpPEHUN aBTopa N €ro ATNYECKNX YCTAHOBOK.
9710 ocosHaBanu ewe B [dpesHen peumm [10].

CornacHo ApuctoTtento [11], ybeauTenbHOCTb
puTOopa cKknaabliBaeTcs U3 3 KOMMNOHEHTOB — 3TOC,
noroc n nadgoc. MNMNpUMEeHNTENBHO K NPakTUKe Ha-
YUYHbIX NyGNukaunin aToc (HPaBCTBEHHbLIE MPUHLM-
nbl) nposaBngaeT ceba B NUYHOCTU aBToOpa, KOTO-
pblii AOIMKEH NpeactaTtb OObEKTUMBHbLIM, 34paBo-
MbICNALLMM, XOPOLLIO pasbuparoLmmcs B TeMe cTa-
TbW, @ TaKkke B BONPOCax Hay4yHON 1 MEANLMHCKOWN
3TUKN. XOPOLLO N3BECTHO, YTO CTaTbs, B 3arnasum
KOTOPOW CTOAT haMuUInn U3BECTHbIX YYEHbIX, YKE
cama no cebe BbI3blBaeT JoBepue YntaTenen.
Noroc (Mbicnb, 3akn4YeHHasa B peyun, 1 Bblpaxa-
toLLlee ee CrnoBo) — 3TO cUCTeMa aprymeHTauum,
BKMovatoLasa Habop akToB (pesynkraThl Uccne-
AOBaHWs), BbICTPOEHHbIN B NOMMYeCcKon nocneno-
BaTENbHOCTU, a Takke UX nHTepnpeTauunto. Hako-
Hew, nacpoc (4yBCTBO, BNOXEHHOE B TEKCT) — 3TO
anennsaumsa K aMoumam ymTtaTens, B OCHOBE KOTO-
pov nexar obLume LEeHHOCTHbIE YCTaHOBKMW, Hanpu-
Mep CnekynsiuMm no noBoAy KIMHUYECKOW 3HaYn-
MOCTU pe3ynbTaToB UNv UX BAMsiHWe Ha byaylime
nccrniegoBaHus. [ns xxenawwmx paclunpuTb CBOU
no3HaHus B 06nacTun Normkm n oby4mTbecsa rpamoT-
HOMY MOCTPOEHMI0 apryMeHTOB eCTb XOpoLUne py-
koBoacTea [12].

CTpyKkTypa Hay4HbIX cTaTeun

O6LenpuHaTaa CTpyKTypa cTaTen, BKIoyato-
LLas BCTyNneHune, onmcaHne MeTooB, U3IOXeHne
pesynLTaToB U NX 06CyxaeHne, BocxoamT K cdop-
MynuMpoBaHHbIM ApucToTenem anemeHTam apex-
TUBHOW peyun, COCTOoSALEN U3 BCTYMMEHUs, nose-
CTBOBaHUA, foKasaTenbcTBa u anunora. Kpome
TOro, aTa CTPyKTypa OoTpaxaeT foruky npouecca
Hay4YHbIX OTKPbITUNA.

MMeHHO B cuny aTux coobpakeHuin aBTopam
pekoMeHayeTcs npuaepxmBaTbCa MPUHATON
B Hayke Tpaauunn U3INOXEHUS MaTepuarnos.

CuutaeTtcs, YTO OCHOBOMOMOXHUKOM Tpaguumm
N3MOXeHUs1 Hay4YHbIX MaTepuanos 6bin Jlyu MNactep.

CornacHo aTon Tpaguummn, Kaxgas opurinHanb-
Hasi Hay4YHas cTaTbs COCTOUT U3 4 OCHOBHbIX Yac-
Ten: Berynnenue; Metogpl; Pesynbratel; O6cyx-
OeHune. Kpome Toro, B Kagomn cratbe obssatenb-
HO AOMMKHO ObITb Ha3BaHMe, CMMCOK aBTOPOB, KpaT-
Koe cogepxaHue (pedepaT/pestome) U CnmMcok
nuTeparypbl.

OCHOBHble 3f1eMEHTbl OPUTMHANBHOW CTaTbMU:
Ha3BaHWe cTaTby, CNMCOK aBTOPOB, KpaTKoe coaep-
XaHue (pedepat), BCTynneHue, martepuan
1 MeToabl, pe3ynbTaThl, 06CyXaeHne, nuteparypa.

B nocnepgHue roabl ctano obasaTenbHbIM
NPeAcTaBnATbL CTaTby B XXypHaribl B 3N1IEKTPOHHOM
Buae. MHorve xypHanbl NPOCAT aBTOPOB BMeCTe
C 9NIEKTPOHHOM BEpCUel cTaTbu NpuUcbinatb cne-
LManbHYK SMEKTPOHHY hopMy — nacnopT cTa-
TbW, NN MeTadaHHble, KOTOopble cogepxaT K-
4yeByHo MHCpOpMaLMIo: Ha3BaHWe CTaTby, CBEAEHMUS
00 aBTOpax, pedyepar, KryeBble CroBa Ha pyc-
CKOM U1 aHrnuinckom s3bikax. Nocne nybnvkaumm
CTaTbM ee MeTaZlaHHble paccbinaloTCs B pasnuny-
Hble NOUCKOBbIE CUCTEMBI 1 Brubnuorpadunyeckme
6asbl gaHHbix. O6pasel, aneKkTpoHHON HOopMbl
MeTadaHHbIX cTaTbW, pa3paboTaHHbIn N3gaTenb-
ctBom «Megna Cdepa», MOXHO ckadaTb MO aa-
pecy: http://www.mediasphera.ru/baschinski//
medsphera-meta.zip.

HasBaHue cTtaTtbu

[paMOTHO HanncaHHOe Ha3BaHWe MNoBblaeT
LWaHCbl CTaTby ObITb MPOYUTAHHOW WNKM HaWOEH-
HOW Npu noucke B Gubnuorpadunyeckmx 6asax gaH-
HbIX. Ha3BaHue cTtaTbu yKkasbiBaeT Ha npegmet
nccnegoBaHva U NpuBrekaeT BHUMaHWE Yutare-
nsa. Kpome T0Oro, npaBunbHoO cpopMynupoBaHHoe
HasBaHWe MOXEeT MOMOYb NPW HanucaHuy TekcTa
cTaTtbu.

Mocne 3aBeplieHns paboTel Hag cTaTben Mme-
eT CMbICIT eLlle pa3 B3rNsHyTb HA Ha3BaHWe — Co-
OTBETCTBYET M OHO coaepxaHuto paboTbl. Ewe
pa3 oueHuTe, TOYHO NN paccTaBfieH CMbICITOBOM
akueHT B HasBaHun ctatbn? OObIMHO 3TO CBA3a-
HO C NOPSiAKOM CNoB B Ha3BaHUKU. Camoe BaxHoe
crnegyeT NOCTaBUTb Ha NepBOe MeCTO, Hanpumep
HOBbIA METO[, NeYeHUs U ONarHOCTUKW.

CyLlecTBYylOT 3 OCHOBHbIX BapuvaHTa CTPYKTY-
pbl Ha3BaHMS.

1. Kak egnHoe npeanoxeHune: «MHoroueHTpo-
BOE paHOOMU3MpPOBaHHOE nrauebo-KoHTponmpye-
MO€ nccnenoBaHMe fnevYeHns 3acToMHON cepaey-
HOW HeJOCTaTOYHOCTU METOMPOSIONIOMY.
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2. Kak crnoxHonogunMHEHHoe NpeanoxeHue, pas-
aensiemoe asoeTounem: « MeTonponon B neYyeHnn
3aCTONHOM cepaeYHON HeJOCTaTOYHOCTU: pe3yrb-
TaTbl MHOMOLUEHTPOBOrO PaH4OMU3NPOBAHHOIO
nnauebo-KOHTPONMPYEMOro UCCreaoBaHnsA».

3. Kak gBa npeanoxeHus, coctaBnsawowmne 3a-
royIOBOK M nop3arofioBok: «JleyeHne 3acTOMHOWN
cepAeYvHOn HeJOCTaTOMHOCTM METOMNPOMOSoMm (3a-
rofloBok). MHoroueHTpoBoe paH4OMU3NPOBAHHOE
nnavuebo-koHTponupyemoe mnccnegoBaHue (noa-
3arofioBOK)».

MocnegHun cnocob MOXeT ObITb HeNpuemnem
OJ151 HEKOTOpbIX XXypHanoB. BTopoi cnocob npea-
noyTUTENEH MO ABYM NpuynHam. Bo-nepBbix, OH
Kopo4e. Bo-BTOpbIX, cAenaH akueHT Ha HOBOM
cnocobe nevyeHns — aTO npuenekaeT Gonblue
BHMMaHWS.

O6paTnte BHMUMaHWe, YTo CTPYKTypa (an3anH)
nccnegoBaHMs MoXeT ObiTb oTpakeHa B Ha3Ba-
HUK. B knnHMYecknx pabotax ynoMmHaHue CTpyK-
TYpbl UCCNeaoBaHnsi MTOMOraeT YnTaTento CopueH-
TMPOBAaTbCHA B YPOBHE AoKasaTesflbHOCTU cofep-
Xawmxcsa B pabote gaHHbIX. CroBO «paHOoMU3K-
poBaHHOe» BCerga cnenyert BblIHOCUTb B Ha3BaHME,
€Cnn 3TOT NPOLECC NPUMEHSNCA ANA pasaeneHns
Y4aCTHMKOB Ha rpynnbl. Takue nccnegosaHuns oco-
OEHHO LeHHbl, MO3TOMY BblHECEHUE TEpMUHA
B 3arnaBue obner4yaet HaxoXxaeHue ctatbu B OG-
nunorpadguyeckmx 6asax AaHHbIX.

MHoraa B Ha3BaHMEe MOXHO BHECTW OOMNONHEHME,
YTOYHSIOLLIEE ONpeaeneHHble YCNOoBMS NPOBEAEHMS
nccnegoBaHns Unu rpynny 60nbHbIX, Hanpumep:
«JleyeHne 3acTOMHON cepaeyvHOn HegOoCTaTOYHO-
CTVM MeTOMpOosofnoM B aMmOynaTopHbIX YCIOBUSX»
nnn «y 6onbHbIX cTaple 75 net».

370 ocobeHHO onpaBgaHo, Korga XOpoLlo K3-
BECTHbIE MeTOAbl ANArHOCTUKM UMW NeYeHns npu-
MEHSIOTCA B ManoudyyYeHHbIX Nonynsauusax unm
HEeObbIYHbIX YCIOBUSIX.

HasBaHue [OMKHO ObITb MOHATHBIM, NPOCTbIM
N KpaTkum — He bonee 10—12 crnoB (4em Kopo-
ye, TEM NyYLLIE); TOYHO OTpaXaTb COAEpXKaHNe CTa-
TbW; HE OOIMKHO cogepxaTb abbpeBunaTyp, Kpome
cambix obwenpuHaTelx (AHK, 3K, CMO). NHor-
Aa gonyctumbl abbpeBuaTypbl, 3aMeHsoLWme
ONTMHHOE HauMeHOBaHMe, COCTOSILLME U3 HECKOSTb-
KMX TEPMUHOB, Kak Hanpumep, pexmmMmbl XMMmnoTe-
panun — BAMI, MOTII; He gomkHo 6bITb Aekna-
paTuBHbIM, T.€. HE OOMMKHO coaepXaTb pesyrbra-
TOB UINM BbIBOOOB MCCIeQ0BaHUS; XenaTenbHo
YNOMSHYTb CTPYKTYPY UCCNefoBaHUSA (KOHTPOMK-
pyemoe, paHAOMU3NUPOBaAHHOE UccrnegoBaHue);

eCcrnv uccrnegoBaHne NPoBOAMITOCH HE Ha YeroBe-
Ke, cnefnyeT ykasaTb Ha ero akcnepuMeHTanbHblI
XapakTtep, MOXXHO NPUBECTN HAa3BaHUE BMOa XNBOT-
HbIX UK OPYrux OpraHU3moB.

HasBaHusi yacto cogepat nuHue crnosa. MNpu
COKpalleHun nogyac noslyyarTcs HecknagHble
TPYAHOUMTaeMble LenoYKku CyLLeCTBUTENbHbIX
B poaouTenbHoM nagexe. HyxHo ctapaTbes, YTo-
Obl CyWeCcTBMUTENbHbLIX B POAUTENBHOM Magexe
ObIno He Gonblue 2—3 noapsa.

B HasBaHun cnepyet usberatb ynotpebneHus
CNOB 1 CIOBOCOYETaHWI, HE HECYLLIMX CMbICIIOBOW
Harpysku, — K BOMPOCY O, U3dyvyeHue, onpegerne-
HWe, pe3ynbTaThl, NpeaBapuTenbHble AaHHbIE MO...

HasBaHne pegakuMOHHOW CTaTbW UMK NeKuun
MOXeT OblTb MeHee TpaAWLMOHHBIM U He CTOSb
«CKYYHbIMY, KaK y OpuUriMHarnbHbIX pabdoT. 3aechk Bros-
He YMECTHO N0o3aMMCTBOBaTb HEKOTOPbIE XypHarnu-
CTCKuMe npuembl, Hanpumep: «beta-bnokatopbl —
HOBOE CIIOBO B JIeYEHMN 3aCTONHON CepaeYHON He-
J0CTaToOYHOCTUY. Mnn ellle ceHcauMoHHEE:
«beTa-6rnokarophbl: cnacaTenbHbIv Kpyr Anst M-
OHOB OOSIbHbIX CEPAEYHON HEOOCTAaTOYHOCTLIO?».

Cnucok aBTOpOB

MpaBo Ha3bIBaTLCH aBTOPOM [OSHKHO OCHOBbI-
BaTbCA Ha crneayoLmx Tpex ycnosusx: 1) aHaum-
TEeNbHOM BKIage B KOHLENUMIO U CTPYKTYPY MC-
CrnefoBaHWs UK B aHanus3 v nHTepnpeTaumio AaH-
HbIX; 2) HANMCaHUN TeKCTa CTaTbW UNN BHECEHUU
B HEro NpuHUMNManbHbIX nameHeHunn; 3) ogobpe-
HUN OKOHYaTenbHOW Bepcun, KoTopasa caaeTcsd
B nevaTb.

Mpu NpoBeAeHUN MHOrOLEHTPOBLIX UCCrefoBa-
HWUIA, KOTOpble BbINOSHATCS KOMNMEKTMBOM aBTo-
poB, NocrneaHue OOMKHbI M3bpaTb U3 CBOEW cpe-
Abl Ny, KoTopble ByayT HeCTU MpPsMylo OTBET-
CTBEHHOCTb 3a [aHHble, NpuBeAeHHble B CTaTbe.
OTBevatoLLmii 3a Nepenncky ¢ pegakumnen xypHa-
na aBTOp OOMMKEH YeTKO ykasaTb Nopsfaok nepe-
YMCMNEHNs1 aBTOPOB, a TaKke BCeX aBTOPOB MOUMEH-
HO 1 Ha3BaHue paboyeln rpynmnbl.

MoguepkHeM, 4TO yvacTue, 3akroyarlleecs
TONbKO B obecneyeHnn rHaHCMPOBaHUA nuccne-
OOBaHUS UNK NornyyeHnn maTepuana ans mccne-
AOBaHWs, He onpasbiBaeT BKIOYEHUSA B COCTaB
aBTopckon rpynnel. ObLulee pykOBOACTBO Ucche-
A0OBaTENbCKUM KOJINIEKTMBOM TakKe He NpusHaeT-
CA OOCTaToOMHbIM ANs aBTOpCTBa.

Kaxxgbih aBTOp OOMKEH NpuHMMaTh B paboTe
yyacTue, 4OCTaTovHOe ANs TOro, YToObl NPUHATL
Ha cebsa OTBETCTBEHHOCTb 3a 4acTb onyo6nuMKo-
BaHHoro martepuana. Nopsaok, B KoTopom OyayT
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ykasaHbl aBTOpbI, ONPeAensieTcs MX COBMECTHbIM

peLLeHnem, No NoBOAY Yero aBTopbl OIMKHbI ObITb

roToBbl AaTb Haanexalne pasbsCHEeHUS.
Pedrepart (pestome)

Pedepat (pestome) — KpaTkoe U3noxeHue oc-
HOBHbIX MOMOXEHWU CTaTbW. BONbLUMHCTBO XypHa-
NOB HaknagblBalT orpaHnyeHns Ha oobem pede-
paTa, Yalle Bcero He 6onee 250 cnos (Npubnuan-
TenbHo 2/3 ctpaHuubl). MHOrMe coBpeMeHHbIe
XKypHanbl TpeOYT roTOBUTb CTPYKTYPUPOBAHHbIN
pedepat. OH Hanbonee MHHOPMATUBEH, MOCKOSb-
Ky NOBTOPSIET CTPYKTYPY CTaTbl U B HEM OTpaxe-
Hbl BCE ee pasfensl.

HanucaHue pedeparta, 0COGEHHO CTPYKTYNpO-
BaHHOro, MoXeT noTpeboBaTb 4OCTAaTOMHO MHOTMO
BPEMEHUN N CUN Y HadmHawwero astopa. Ho atn
ycunus onpasgaHbl. Bo-nepBbix, 60MbLWNMHCTBO
ynTaTenen npoynTbiBaeT TONbKO 3TOT pasgen,
N NULLb HEMHOTUE 3HAKOMSITCS CO CTaTbel MonHo-
CTbt0. Bo-BTOpLIX, pedepaT kak cocTaBHas YacTb
MeTa-f4aHHbIX CTaTby nonagaeT BO Bce pedepa-
TMBHble 6a3bl JaHHbIX U MOUCKOBbLIE CUCTEMBI, Iae
NHOEKCUpPYeTCa XXypHan, onybnuMkoBaBLUMIA CTa-
Tbto. TwatenbHO HanMCcaHHbIA U NHPOPMATUBHbBIN
pedepaT UMeeT LaHC NpuBredYb HaMHoro 6ornb-
LYK ayauTopuio, Yem Yncno ymutatenen (nognuc-
4YMKOB) XXypHana, a cTaTbu C Takum pedepaTtom
Yyalle yNnoMUHaKTCA U LMTUPYOTCA B paboTax apy-
rMx aBTOPOB.

BctynneHue

OCHOBHOWN CMbICIT BCTYNNEHNA — OOBACHUTL
yuTaTtento, 3adeM Obina npeanpuHaTa paboTa.
Bo BcTynneHun cnegyeT npeacTaBuTb KpaTkoe Bu-
AeHune npobnembl. BctynneHve npmu3BaHo OTBETUTb
Ha Takue BOMpPOCbI: NOYEMY BaXkHa paccMaTpuBae-
Mas npobnema, 4TO yXe M3BECTHO W caenaHo,
N Kakow BKNnag AOfKHa BHECTW AaHHasi paboTa.

Mpuctynas K BCTynneHuto, crnegyeT NOMHUTb
0 BblBOAAX, KOTOpble Bbl cOOMpaeTech caenatb
B KOHLE cTaTbM — 3TO npugaeT Nornveckyto
CTPOMHOCTL paboTe (04YeHb NoxXoe BnevaTneHne
NPOU3BOAAT CTaTbW, B KOTOPbIX BO BCTYMMEHUU
NpoBO3rnaLlarTca o4HU Lenu, a B obcyxaeHun
1 BbIBOAAX aBTOPbl 3a0bIBAOT O HUX UIIN OHWU OT-
XOAST Ha BTOpOM nnaH). HaunHawowmm aBTopam
OblBaeT NonesHo nocre 3aBepLueHns paboTbl eLue
pa3 B3BECUTb, a K TOW N1 CTaTbe HanmcaHo BCTYyn-
nexHune?

Camble HacyLHble BOMPOCHI ANKTYIOTCS KITUHK-
4yeckoln npakTukon. Hanpmumep, ctatbs MOXET Ha-
ynHaTbCs Tak: «Mbl 06paTUNM BHUMaHUE, YTO HU
OOMH 13 HabnogaeMblxX B HaLIEW KIUHWUKE naum-

€HTOB C LMpPPO30M NeYeHW, HUKorga He 3roynoT-
pebnan kanbBagocom. B meguumnHckon nutepary-
pe Mbl HEe HaLUNM CBEOEHUIN O BNUSAHUN 3TOrO Ha-
nuTKa Ha PYHKUMIO nevyeHn. Hactogllee nccneno-
BaHWe MPeanpuHATO C Lenbio NPOBEPKN HaLlen
rMnoTesbl O renaTtonpPoTEKTOPHOM AENCTBUM Kallb-
Bagoca». OgHako 3HaYMTenbHO Yalle ctaTbu Oa-
3MpYylOTCA Ha paHee NpPOBEAEHHbIX HayYHbIX UC-
cnegoBaHUSX.

N3 BCTynneHns OOMKHO CTaTb MOHATHO, YTO
HOBOrO COAEpPXUTCA B cTaTbe. HUKOMYy He uHTe-
pPecHo unMTaTb, Hanpumep, Takon TekcT: «MHeHus
pasHbIX UccnegosaTenein oTHOCUTENbHO B3auMO-
OENCTBUSA ankorons U MeCTHOaHECTE3NPYHOLLUX
cpenctB pasgenunuck. B ogHux paboTtax Obino
nokasaHo, YTO ankorosnb NoTeHuupyeT AencTBue
MEeCTHbIX aHecTeTukoB [1—4], opyrue uccnenosa-
Tenu NPMXoannun K NpsiMo NPOTUBOMOSIOXHbBIM Bbl-
Bogam [5—9]. B aTon cTaTbe Mbl NPUBOAUM pe-
3ynbratbl COBCTBEHHbIX HabnogeHun». fopasgo
nydyule Takon BapuaHT: «[pewecTeytoLimne nccre-
AO0BaHUSA B3aMMOAENCTBMSA arnkorons u MecTHbIX
aHeCTeTUKOB danun nNpoTMBOpeYMBbIE pe3yrbTaThl
[1—3]. 311 nccnegosaHus Gbinn HebomMbLWMMK NO
o6beMy 1 METOOO0MOMMYECKN HECOBEPLUEHHBIMN.
Mbl NpeanpuHAnNM NOMNbITKY M3Yy4nTb 3TOT BOMNPOC
Ha 60oNbLUOM M SOCTaTOMHO Pa3HOPOAHOW rpynne
NaLMeHToB C MPUMEHEHUEM CIenoro MeToaa oLeH-
KN pesynbTaToBy.

Bo BCcTynneHuun cnegyeTt npoaeMoHCTpUpoBaTh
3HaAKOMCTBO C COCTOSIHMEM U3y4aemou npobnemel,
NPOLNTUPOBAB KNOYEBLIE UCCeoBaHus. B 6orb-
LUMHCTBE CriyyaeB OCTaTOYHO MPUBECTU 2—
4 xntodeBble Nnybnukauum no npobneme. bonee o06-
CTOSATENIbHO OCTAHOBUTbLCH Ha OCOBEHHOCTSX,
AOCTOMHCTBAxX M HefocTaTkax CBOEro U Apyrux
nuccrnefoBaHui cnegyeT B pasgerne obcyxaeHus.
PacnpocTtpaHeHHas oLmbka — 0bunme HEHY>KHbIX
CCbIITOK. OTO CBSAA3AHO C UCKyLUEHMEM OnecHyTb
apyauumen n npmBecTn NOSMIHOCTbIO BCE U3BECT-
Hble UCTOYHUKK. Hanpumep: «CBs3b KypeHusi cu-
rapet n paka nerkmx gokasaHa B 60SbLLIOM KOMu-
yecTBe uccriegosaHuny» [1— 20].

Hy>XHO umeTb B BUAY, 4TO 06UNne gaHHbIX nute-
paTypbl — He MpU3HaK y4eHOCTN, a HaobopoT —
NpU3HaK HeYBEPEHHOCTU B 3HAHUSAX. YMeHue Bbl-
OEennTb KNiYeBble U caMble Heobxogumble Ans
OaHHOM paboTbl CChINKN — MPU3HAK Hay4YHoOW 3pe-
nocTn aBTopa.

BarkHeliLLee CBONCTBO XOPOLLEro BCTYMNMNeHns —
€ro KpaTKoCTb; Yalie Bcero He 6onee 150—
200 cnos.
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[leMoHCTpMpys 3HAaKOMCTBO C COCTOSIHUEM CO-
OTBETCTBYKOLEN NpobnemMbl, BO BCTYNNEHUN
cnepyet nsberatb pas TMNa: «B AOCTYMHON HaM
nuTepatype He BCTPETUNOCh...». Jly4ylle npsmMo Ha-
nucaTb, Kakas MMeHHO nuTepaTypa Oblna 4OCTyn-
Ha: MOXeT OblTb, 9TO MOHorpadum 5—10-neTHen
AaBHoOCTM? Ho camoe nyywee — ykasaTb, rae
1 Kak npoBoANNCs Nonck MHcpopmaumm, Hanpumep:
«[lNowunck B 6a3e gaHHbIX MEDLINE ¢ 1978 no 2000 r.
Mo KIOYEBbLIM croBaM...». Yoexaaa ymtatenemn
B 3HAYMMOCTU CBOe paboTbl, crneayeT cobniogaTb
4yBCTBO Mepbl 1 n3beraTb puTyanbHbIX ppas, Tuna
«MBC saBnseTca ogHoOM M3 BeAyLUX NPUYMH 3a-
©oneBaeMoCT U CMEPTHOCTU B MPOMBbILUITIEHHO
pas3BUTLIX CTpaHax». ATK obLumne mecTta abCcontoT-
HO HeumHdopMaTMBHLIL. He crnedyeT Takke Haudu-
HaTb u3ganeka n ¢ obLLEen3BECTHbIX MOJTOXEHUN.
UunTtaTtenu cneumanmanpoBaHHOro XypHara kak Mu-
HUMYM 3aKOHYMITN MEOMLIMHCKMIA BY3 W YuTanu me-
ONUMHCKME y4ebHMKKN, MO3TOMY dhpasa «KpOBb UMe-
€T BaXkHelllee 3Ha4yeHne ans obecneyeHus rome-
ocTasay» HeyMeCTHa B Hay4HbIX Mybnukaumsx.

B nocnegHue rogsl ctano MoaHbiM 060CHOBLI-
BaTb 3HAYMMOCTb NpPobnembl 3apyOeXHbIMK 3MNK-
AeMuornornyeckumm gaHHsimun. Hanpmumep: «Cmep-
THOCTb OT cepaevHon HepgocTtaToudHocTn B CLUA
coctasnsieT 30 % B rog». CnegyeTt nonbiTatbcs
HaNTW OTEYECTBEHHbIE AAaHHbIE, a eCINN UX HET 1NN
OHW HEeHaZexXHbl, Tak U ykasaTb. Hanpumep, npu-
BeAd 3apybexxHble anMaeMmnonornyeckme gaHHele,
JononHnTb: «HapexHbIX AaHHbIX 0 3a0oneBaeMo-
CcTn B uenom no Poccum HeT, HO B ViBaHOBCKON
obnacTtu oHa cocTtasnsert... [1]». nu: «<Ham He yaa-
NOCb HaNTWN aHanNOrM4yHoOm cTaTUCTUKK Aans Poccuu,
HO NO OTAenNbHbIM coobLleHuam [4—6] 3abonesa-
eMocTb cocTaBnger 30—60 cnyyaeB Ha
100 000 HaceneHnwus B rog». Ecnn npocto, 6e3 kom-
MEHTapueB NpuBECTU 3apybexHble anngemmo-
fIorMYeckme AaHHble, y YnTaTens MoXeT BO3HMK-
HYTb OLLyLLIEHME, YTO MacLUTabbl npobnemsl cxoa-
Hbl 1 B Hawen cTpaHe. A 3TO MOXeT BbITb OYeHb
HETOYHbLIM AONYLLEHNEM.

3aKoHYUTb BCTYNMEHWE fydlle BCero O4HOn—
OBYMS chpaszamMu C ONUCAHNEM LIENN U OCHOBHbIX
rmnoTes mccnegoBaHns M 0cobeHHoCTeN M30paH-
HOW METOOVKM UIN CTPYKTYPbI UCCrieqoBaHus.

MeToabl nccnegoBaHus
(«MaTepuan n metoabl»)

BaxkHenwwmnin Kputepuin UICTUHHOCTU B Hayke —
BOCMNPOU3BOAMMOCTb HabNtogeHN 1 SKCNePUMEH-
ToB. YTOObLI 3TO CTano BO3MOXHbIM, Nobasa cra-
Tbs, NpeTeHaylLasa Ha nyonukauuo B Hay4YHOM

XypHane, OOMmkHa cogepXaTb 4OCTaTO4YHO geTa-
NM3MPOBaHHOE ONMCaHMe He TOMbKO pe3ynbTaToB
nccnegoBaHma U MetofoBs (YCroBUiA), C MOMOLLbIO
KOTOPbIX 3TN pe3ynbTaTbl ObIN NOMYyYeEHbI.

[nsa Toro 4tobbl y6eguTensHo onucatb MeTo-
Abl, aBTOPbl AOMKHbI ObITb 3HAKOMbI C METOA0S10-
rmen Hay4dHblX uccnegosaHuin. MNpumeHnTensHo
K MeguumMHe aTa MeTodosorMa N3noxeHa B pyko-
BOACTBAaXx Mo KIMHUYECKOWN 3nNnaeMmnonormm n 6umo-
cratuctuke [13—16]. 3TM QUCUUNINHBI HE BXO-
OAT B CTaHAApPTHbIN Kypc MeaULMHCKUX BY30B,
noaToMy npeanonaraeTcs, YTO aBTOPbl AOSMKHbI
N3YyYnNTb X CAMOCTOATESNBHO, MPEXAE YEM NPUCTY-
NMUTb K NITAHUPOBAHMIO N BbINONTHEHWIO COBCTBEH-
HbIX nccnegoBaHuii. CTpyKTypa 1 nocnegoBaTenb-
HOCTb W3MOXEeHUs MaTepuarnoB LA HanucaHus
3TUX pas3denoB OOCTaTOYHO NogpobHO onucaHa
B YK€ YNOMUHABLUMXCS 00Lea0CTYMNHbIX AOKYMEH-
Tax [1]. Camble o6Lne 1 KpaTkme pekoMeHgaumnm
no ohOpMIIEHMIO METOAOB U Pe3ynbTaToB Uccre-
A0BaHNs M3noxeHol B EANHbLIX TpeboBaHMsAX K py-
Konucam, npencraBnsemMbiM B GMomMeanunHckme
XypHanbl.

Memodbl. [aHHbIn pa3gen OOmKeH BKIYaTb
TOMbKO T€ METOAbI, KOTOPbIE MAaHMPOBaNoch MUc-
nonb3oBaTb BO BPEMS COCTaBIEHUS NnaHa unu
npoToKona nccnegoBaHus. Bero 4ononHUTenbHyo
WMHOopMaLMIO, MOMYyYEHHYO B NpoLecce npoBeae-
HUS UccrnepoBaHus, criegyeT OTHeCTU B pasgen
«Pesynbrartbi».

Ombop u onucaHue yH4acmHuUKog uccriedosa-
Husi. AAcHo n nogpo6bHO onucatb, KakuMm obpasom
oTbupanuce 6onbHble UM nNabopaTopHble XNBOT-
Hble 4N HabNIOEHUN N SKCNEPUMEHTOB (B TOM
yncne B KOHTPOJSIbHbIE rPyMMbl), BKIKOYas KpUTepun
oTb0opa 1 UCKNIOYEHUS. YKaXKMTE Takoke NONynsaumio,
13 KOTOpOW nponssogusica otéop 6onbHbIX. BBugy
TOrO, YTO 3HAYMMOCTb TaKUX NEPEMEHHbIX, KaK BO3-
pacT 1 non obbekTa NccneaoBaHnst, He Bcerga Tou-
HO onpegeneHa, HeobXxoanumMo OOBSACHUTL, MOYEMY
UMEHHO OHM BbINK MCNoNb30BaHbI A48 0Toopa y4ya-
CTHMKOB: Hanpumep, No4Yemy B uccCregoBaHue
ObINN BKIHOYEHbI TOMBKO NMLa onpeaeneHHon Bos-
pacTHOW rpynnbl uny ogHoro nona. B ocHoBe oT6o-
pa y4aCTHMKOB AOMKHO fexaTb SCHOE NOHMMaHWe
TOro, Kak 1 No4YeMy uccrnegoBaHne AomkKHO NPoBo-
ONTbCS UMEHHO MO 3TOMY MYTW.

OnuwuTe, B KakMxX yCrioBrsiX NPOBOAMIIOCH UC-
cnepoBaHue: B YCNOBUAX MOPOACKON NMONNKINHK-
KM WIN KOHCYNbTaTUBHOW MOJSIMKIMHUKN HaLMO-
HanbHOro crneLmanmM3MpoBaHHOrO LIEHTPA, Ha ynn-
Lax ropoga unu B LUKOSe.
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TexHuyeckas uHpopmayusi. OnuwnTe MeToapl,
annapaTtypy (B ckobkax yKaxute nponssogutens)
n npoueaypbl B AeTansax, 4OCTaTOYHbIX A8 TOro,
4yTOObI Apyrve uccnegoBaTenu MorfvM BOCNPoOus-
BECTU pesynbraThl uccriegosaHus. lNpusegute
CCbISKN Ha o6bLLENPUHATBLIE METOAbI, BKIOYas cTa-
TUCTMYECKMNE (CM. HUXE); JanuTe KpaTkoe onuca-
HMe U1 CCbINKM Ha nogpobHoe onucaHue yxe onyo-
NUKOBAHHbIX, HO ellle HeJOCTaTOYHO M3BECTHbIX
MeTOAOB; ONULLNTE HOBbIE N CYLLEeCTBEHHO MOAM-
duumpoBaHHble MeToAbl, 06OCHYNTE NX UCNONb-
30BaHWe N OLlEeHUTE NX OrpaHnYeHus.

ToYyHO yKaxute BCe MCMOSb30BaHHbIE nekap-
CTBEHHblE NnpenapaTbl U XMMUYeckne BeLLecTBa,
BKINIOYaa X MexayHapoaHoe HasBaHue, 403bl
n NyTu BBeAeHus. ABTOpbl, NpeacTasnsaoLwme ob-
30pbl NMUTEpaTypbl, JOIMKHBI BKIIOYUTL B HUX pas-
Aen, B KOTOPOM ONUCLIBAOTCA MeToAbl, UCMOSb-
3yeMble 415 HaXoXAeHUs, oTbopa, Nony4YeHns nH-
dopmaumm n cuHTEe3a AaHHbIX. ATU MeToAbl Tak-
e OOMMKHbI 6bITb NpMBEAEHbI B pe3toMe.

ByabTe rotoBbl K TOMY, YTO pedakums xXypHana
MOXeT UCMPOCUTb AO0CTYNa K UCXOAHbIM aHHbIM
BaLlero mccnegoBaHunst, YTobbl peLeH3eHTbl Mor-
nn ybeantbcs B NpaBUibHOCTM aHanusa. Y fo-
CTOMHOro uccnegosaTens UCXOA4Hble maTepuarnsl
nccrnefoBaHUsA XpaHATCS HeorpaHUYEHHOE BpeMS.

Cmamucmuka. OnucbiBanTe cTtaTtucTuyeckue
MeToAbl HACTOMbKO AeTarbHO, YTO6bI FPaMOTHbIV
yutatenb MOr OLEHUTb UX afeKBaTHOCTb NOCTaB-
neHHon B paboTe 3agadve, a UMeKOLWMIA OOCTYN
K UCXOOHbIM [a@HHbIM, MO NPOBEPUTL NOSTyYeH-
Hble BaMu pe3ynbrathl. [1o BO3MOXHOCTU noaBep-
ravTe noflydeHHble JaHHble KONMYeCTBEHHOM
OLEeHKe 1 npefcTaBnanTe UX C COOTBETCTBYIO-
LWMMKM NoKasaTenamMm olnboK M3MepeHUs n Heo-
npefeneHHoCcTn (TakuMu, Kak AoBepuTenbHble
NMHTepBansbl). He cnegyeTt nonaratbCs UCKINOYU-
TENbHO Ha CTAaTUCTUYECKYI0 NPOBEpKy runoTes,
HanpumMep Ha MCNorfb30BaHME 3HAYEeHWn p, Ko-
TOpble He OTpaxatT BCeW NOMHOTbl UHdOopMa-
uumn o pasmepe apdekra. MNpu onucaHum CTpyk-
Typbl UCCNefOBaHUA U CTaTUCTUYECKUX MeTOo-
AO0B CCbIfIKU MO BO3MOXHOCTWU AOJIXHbI NPUBO-
ANTbCSA Ha U3BECTHbIE PYKOBOACTBA N Yy4eOHUKN
(c ykasaHuem cTpaHuy). ante onpeneneHus
CTaTUCTUYECKUM TEepMUHaM, COKpalleHUaM
n 6onblwen 4yacTm CMMBONOB. YKaxute, Kakue
KOMMbIOTEPHbIE MpOorpamMmmbl, JOCTYMNHbIE ANS
LUMPOKOro Nonb3oBaTens, NPUMEHANUCH B BalLen
paboTte. B cnyyae ucnonb3oBaHus HecTaHaap-
THOro NporpaMMHoro obecnevyeHns onULLINTE 0Co-

GEHHOCTKN ero anropMTMoB M JanTe CCbIfKK Ha
bonee nogpobHble nybnukayum.
Pesynbrathbl

lMpenctaBnante cBou pesynbTaTbl B TEKCTE,
Tabnuuax u Ha puUcyHkax B fIOrMYeckomn nocneno-
BaTenbHOCTU. He noBTOpsiiTE B TEKCTE BCE AaH-
Hble 13 Tabnuy unu puUCyHKOB; Bblgenante wunu
CYMMUPYWTE TOSbKO BaXKHble HabnogeHus. N36bl-
TOYHbIE UK JONOMHUTENbHbIE MaTepuarbl, a Tak-
Xe TexHuyeckume getanum MOXHO NMOMeECTUTb
B CHOCKax unu B pasgen «lpunoxeHua» (ecnu Ta-
KOBOW NpeayCMOTPEH B NpaBuiax CooTBETCTBYHO-
LLiero XXypHana), B KOTOpbIX OHM OyayT AOCTYMHbI-
MM, O4HAKO He CTaHyT MelaTtb NiaBHOMY MNoBe-
CTBOBaHMto ctatbn. Kpome Toro, Takas nHgopma-
uns MoxeT OblTb onybrnuMkoBaHa TOMbKO
B 9NIEKTPOHHOM BEPCUM XXypHana.

CyMMUMpyst KONUYECTBEHHbIE JaHHbIE B pa3ae-
ne «PesynbTaThbl», HEOBXOANMO NPUBOAUTL HE
TONbKO OTHOCUTENbHbIE (HanpuMep, NPOLEHTHI),
HO 1 abComMTHbIE NX 3HAYEHMUS, a TaKkKe yKasbl-
BaTb, Kakme craTuctmyeckne metodbl OGbnn mc-
nonb3oBaHbl Ans X aHanuaa. OrpaHnybTECH TEMU
Tabnuuamm 1 pucyHKamm, KOTopble HeEOBXoaNMBbI
ANA NoaTBEPXKAEHUA OCHOBHbIX apryMeHTOB CTa-
TbW W NS OLEHKU cTeneHu ux o60CHOBAHHOCTMU.
Mcnonb3ynte pucyHkn (rpaduku, guarpammeol
M T. N.) B Ka4ecTBe anbTepHaTmBbl Tabnuuam
¢ 6onbLMM YMCIIOM [aHHbIX; He AybnupyinTe ma-
Tepman Ha pucyHkax u B Tabnuuax. N3berante
yrnoTpebrneHnss CTaTuCTUYECKUX TEPMUHOB, Taknx
KaK «paHOOMU3MPOBAHHbINY (4TO O3HA4YaeT cny-
YarHbI cnocob oTbopa), «3HAYUMbINY, «KKOppe-
naumn» un «Bblbopka», ons obo3HayeHus
HECTaTUCTUYECKMNX MOHATUNA.

O6GcyxaeHune

BpemeHa, korga pesynstatbl Hay4YHbIX uccne-
OOBaHWI roBOPUNKN caMu 3a cebsi, yxe AaBHO Npo-
wnu. HTepnpetaumsa nornyyYyeHHbIX pesynsraTtos
cTana KIo4YeBOW 4YacTbl MccnenoBaTenbCKon
paboThbl, MOCKONbKY YYEHble CeroaHst UMEeKT Aeno
yXe He C caMOOYeBMAHbIMKU (hbakTamu, a ¢ Bepo-
ATHOCTHbIMK cobbiTuAMKU. Pasgen obecyxaeHus
npegHasHayeH Ansi aBTOPCKOM UHTepnpeTaumm
NOMyYeHHbIX Pe3ynbLTaToB.

HaBblkn y6egmTenbHOro 06CyxaeHnst Hay4YHbIX
pe3ynbTaTtoB — 3T0 OONbLUOE NCKYCCTBO, KOTOPOE
npuobpeTtaeTca ¢ onbiToM. Kak yTBepxgan ame-
pUKaHCKMI yd4eHbIn Y. Tnpc, « CMbICIT HAayKn COCTO-
UT B M3y4eHMN COBCTBEHHbLIX NPEANONOXEHNAY.

BoT Heckomnbko 06LLMX COBETOB A1 HAYMHaK0-
LLIMX aBTOPOB.



3[PABOOXPAHEHWE. HEALTHCARE 8/2022

\ llikona monopgoro y4eHoro 59

1. HaunuTe pasgen c obcyaeHms CamMblX BaXKHbIX
pe3ynsraTtoB, @ UMEHHO — C HOBM3HbI MHGhOPMaLWK,
MoSy4eHHO B MCcneoBaHny. Hanpumep, MoXKHO Ha-
YyaTb ¢ ppasbl «Mbl 0BHAPYXWUNK, YTO...», a 3aTem,
YKa3aB Ha OCHOBHOW pe3yribraT, 00bACHUTL €ro BaX-
HOCTb.

2. O6bcyxaeHe OOMKHO oTBeYvaTb Ha BOMPOC
«Kak nonydeHHble gaHHble MOrnun 6bl 6bITb UC-
nonb30BaHbl Ha NpakTUKe?» M He Qybonuposatb
pasgen pesynbrartos.

3. Chokycupynte obeyxaeHue Ha conocTtasre-
HUM COBCTBEHHBIX Y AaHHbLIX NUTEpPaTypbl C TOYKK
3pEeHNst HOBU3HbI M OPUTMHANbHOCTH CBOeW pabo-
Tbl. ECnn gaHHble nuTepaTypbl MHOrOYUCIEHHDI,
O4YeHb MpuBnekKaTenbHbIM MOXET ObiTb cucTeMa-
Tnyeckoe nx obobLeHne B BUae rpadmka unm tab-
nuubl ans 6onee HarnsggHoro conocTtaBneHus
C NONyYeHHbIMWU BaMU AaHHbIMWN.

4. [MeiTantechb npeasnaeTb BO3MOXHbIE KPUTU-
yeckme 3amevaHust. [Ins aToro ykaxuTe Ha ys3Bu-
Mble MecTa B CBOeW paboTe (Hanpumep, MeToo-
normyeckme) n ob6bACHUTE, NOYEMY, HECMOTPS Ha
N3BECTHblE CaMUM aBTOpPaM HEAOCTaTKU, NOSyYeH-
Hble AaHHble AOMKHbI BHYLLATL AOBEpPUE.

5. Ykaxute Ha npeummyLiecTBa NosyYeHHbIX
BaMu pe3ynbTaToB MO CPaBHEHMIO C MOMYyYeHHbI-
MKW 4O CUX MNop.

6. PaccmoTpuTe anbTtepHaTuMBHbIE CNOCOObI
06bACHEHMSA NONYYEHHbIX pe3yrbTaToB 1 060CHYI-
Te, N0YEMy OHM MeHee ybeauTenbHbl, YeM Balla
OCHOBHasi MHTepnpeTauus.

BbiBoAbI (3akntoyeHue)

CtaTtbto (0bcyxaeHue) cnegyeTt 3aBepluaTb
BblBOJAMU, HO He 00A3aTeNbHO BbIHOCUTb UX
B oTAenNbHbIA pasaen. OCHOBHOe NpaBurio: BbIBO-
AObl OOIMKHbI OCHOBbLIBATLCA Ha MOJSIyYEHHbIX pe-
3ynbTaTax u He cogepkatb HEO60CHOBaHHbIX crie-
kKynauun. CogepxxaHue 3TOro pasgena LOMmKHO
ObITb YBSI3aHO C LENsMU 1 3agadvamu, 3asiBreH-
HbIMW BO BCTYMUTENbHOM YacTu CTaTbl — TOSbKO
B 9TOM crnydae nybnukaumnsa npuobpeTeT LenocT-
HOCTb M yb6eanTenbHOCTb.

B HeKoTopbIX XXypHanax npakTukyrT — no npu-
mepy BpuTaHckoro mMeguUMHCKOro XypHana —
nyénukaumio HebonbLIoW Tabnuykn ¢ nepevmcne-
HMeM Toro, 4YTo a) 6bINo N3BECTHO A0 AAHHOIO UC-
cneposaHus 1M 6) yto gobaensieT gaHHoe uccne-
AOBaHME K HaLUMM 3HaHUSAM (Oaxe ecnuv XypHan
He TpebyeT Takon Tabnuubl, NogyManTe Hag aTu-

MU BOMpOCamMm).
Jlutepartypa

OT0T pasgen — obsa3aTenbHbIN 3NEMEHT Ha-
YYHOM NyGnukauum opurnHanbHoOro nccrnegoBaHus.
Mpun ero odopmneHnn criegyeT NpuaepXKuBaTbCcs
npaBun, KoTopble NyOnuKyrTCA B KaXaoM Hayu-
HOM >XypHane. [Ina npuaaHusa CTUNeBoro eaunHo-
0bpa3uns B pasHbix XXypHanax otgaetcs npegnoy-
TEeHne ogHOMy M3 ABYX Noaxoaos. [lepBbii noa-
Xo[4 3aknw4vaeTca B popMupoBaHuUU cnmucka
nuTepaTypbl B nopsgke nepBoro ynoMuHaHus
B TEKCTe CTaTbM, BTOPON — B andaBUTHOM nopsia-
ke bamunui aBTopoB. ConuaHble XXypHarbl O4eHb
Cepbe3HO OTHOCATCSA K CTUNEBOMY O(OPMIIEHUIO
npucTaTenHbIX CCbINOK, NO3TOMY HECOOTBETCTBUE
NPUHATBEIM TpeboBaHMAM YacTo NPMBOAUT K BO3-
BpaLLEHNIO pyKonucy asTopam Ans aopaboTku.
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Nn. K. CYPKOBA, M. U. AOCbMUKEEBA, O. M. 3ANYUKAA, A. 1. CTPUHOBUY, O. M. BYPAK, H. . KYANAY

OOMeH onbITOM

FPAHYNEMATO3HbIE 3ABONIEBAHUA NEFKUX: YACTOTA, CTPYKTYPA
U OCOBEHHOCTU TMCTONOIMNMYECKOU ANOPEPEHLUUATIBHOU AUATHOCTUKU

PHIML, nynbmoHonoruun n ptusnatpun, MuHck, benapycb

lMposedeH pempocneKkmueHbIl aHanu3 KOHCYbmamueHo-0uagHOCMuUYecKoeo buonculiHo2o u/unu pe3eKyuoHHO20 Ma-
mepuarna nezkux y 370 nayueHmos (162 myxyquHbi, 208 xeHwuH) 8 eospacme 9—~80 fiem, y Komopbix bbiriu OUazHOCMUPOBaHb!
2paHyriemMamosHble 3abonesaHusi rieekux 8 rnepuod ¢ 2018 2. no uronb 2021 e. [Npu aHanuse buonculiHo20 Mamepuasa ycma-
HOBJIEHO, YMO 8 CMpYyKMype epaHyrieMamosHbiX bonesHel neskux npeobnadanu capkoudo3 u mybepKyres, Komopbie cocma-
sunu 31,35 u 26,48 % coomeemcmeeHHO, Mukobakmepuo3 bbin duaeHocmuposaH 8 5,4 % criyyaes, Ha Qoo epubkosoli UH-
ekyuu npuwiocs 1,89 % om ecex HabnodeHul. YOerbHbIl 8eC UHGPEKUUOHHBIX 2paHyriemMamoso8 cocmasusn 38,37 %. Omu-
orioauyeckull OuazHo3 epaHyriemamo3os He bblnl ycmaHoereH 8 16,48 % criyyaes.

HuaeHocmuka epaHynemamo3Hbix 3abonesaHull 1e2KUX OCHO8bIBAEMCS Ha BbISIB/IEHUU epaHyfiemM 8 codemaHuu
¢ O0aHHbIMU aHaMHe3a, MUMUYHbIMU KITUHUYEeCKUMU Mposi8nieHUsIMU, 1labopamopHbIMU Uccnedo8aHusiMu npu Koppesis-
yuu ¢ pesynbmamamu peHmeaeHosioaudeckux u KTBP-uccrnedosaHudll.

lMposedeHue Ha amane namoaucmorioauyeckol uazHOCMUKU OOHOBPEMEHHO KyrbmyparbHbIX U MOJIEKYSAPHO-
buonoauyeckux uccnedosaHull (mecm Xpert MTB/Rif u memod eubpudusayuu ¢ munocneyugpudeckumu 3oHO0amu (LPA))
«CBEXUX» MKaHesbIX 0b6pa3yos u/umu MonekynsapHo-buonoaudeckux uccrnedosaHull eucmosioeudeckoeo buomamepua-
na napaguHosbix 6510K08 Mosbiwarm pes3yrnbmamu8HOCMb U MOYHOCMb QuacHOCMUKU, no3eosisgiom OughghepeHyupo-
samb mybepKyne3z om Opyaux 2paHysemMamo308 u onpedenumse fieKkapcmeeHHy ycmouldyugocmb Mukobakmepul, 4mo
uMeem 8axHoe 3Ha4YeHue 8 ceoespeMeHHOU OuacHOCMUKe U Ha3Ha4YeHUU adekeamHo20 s1edeHusi mybepkynesa.

Knroyeenie crnoea: namonoausi fie2kux, epaHynemamo3sHbele 3abonesaHusi, dughgepeHyuanbHass duazHocmuka my-
bepkynesa.

A retrospective analysis of the consultative and diagnostic lung biopsy and / or resection material was carried out in
370 patients (162 male, 208 female) aged from 9 to 80 years who were diagnosed with granulomatous lung diseases in the
period from 2018 to July 2021. While analyzing the biopsy material it was found that sarcoidosis (31.35 %) and TB
(26.48 %) prevailed in the structure of granulomatous lung diseases; mycobacteriosis was diagnosed in 5.4 %, mycotic
infection in 1.89 % of cases. The proportion of infectious granulomatosis was 38.37 %. The etiological diagnosis of
granulomatosis was not established in 16.48 % of cases.

Diagnosis of granulomatous lung diseases is based on the identification of granulomas in combination with anamnestic
data, typical clinical manifestations, laboratory tests in correlation with the results of X-ray and HRCT studies.

Carrying out a histopathological diagnosis study simultaneously cultural and molecular biology studies (Xpert MTB/Rif
test and type-specific probe combination (LPA) method) of “fresh” tissue studies and/or molecular biology studies of
histological biomaterials of paraffin blocks improves of results and diagnostic of accuracy, let differentiate of tuberculosis
from other granulomatosis and determinate of the drug resistance of mycobacteria, which is important in the reliability of
diagnosis and the administration of adequate treatment for tuberculosis.

Key words: pathology of the lungs, granulomatous diseases, differential diagnosis of tuberculosis.

HEALTHCARE. 2022; 8: 60—67.

GRANULOMATOUS LUNG DISEASES: FREQUENCY, STRUCTURE AND FEATURES OF HISTOLOGICAL DIFFERENTIAL
DIAGNOSIS

L. K. Surkova, M. |. Dyusmikeeva, O. M. Zalutskaya, A. L. Strinovich, O. M. Burak, N. I. Kudlach

lpaHynemaTo3Hble 60ne3HN Nerkmx — aTo rpyn-
na 3aboneBaHUn pasnn4HoOM 3TMOMOrMK, KoTopas
BKIIOYAET LUMPOKUIA CNEKTp maToriorMn ¢ Bapuva-
6enbHbIMY KITMHUYECKUMUN NPOSIBEHNSIMU, NPOrHO-
3amMu n ucxogamm [1—4].

MHTepec k npobneme rpaHyneMaTo3Hbix 6ones-
Heln nerknx B nocnegHue rogbl obycnosneH poc-
TOM pacnpocTpaHEHHOCTU 3Tux 3aboneBaHun
W TPyOHOCTbIO AnddepeHumansHOM oUarHOCTUKMN.

OCHOBHbIMW MpY3HaKaMm, ONpeaensatoLLUMA K-
HMKO-MOPONIOrMHECKYHO CyLLIHOCTb MPaHyIeMaTo3HbIX
3aboneBaHnin, ABNSIOTCA: HaNU4me rpaHynem, Hapy-
LLEHNE UMMYHOJTOrMYECKOro roMeoCTasa, CKITOHHOCTb
K XPOHMYECKOMY TEYEHMIO M YacTbiM peunansam,
nopakeHue cocyaoB B oopme BaCKynmToB [2, 5].

Bce rpaHynemMbl NOCTPOEHbI N0 eQUHOMY TuC-
ToreHeTnyeckomy nnaHy. OCHOBHOWM CTPYKTYPHOM
eanHULEN aBnaeTca Makpodgar — MOHOLUTaPHbIN
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dharoumT, BO3HMKAIOLWNIA KaK NpOnU3BOAHOE CTBO-
NOBbIX KNETOK KOCTHOro mMo3ra. 'paHynema — 310
ovaroBoe CKOMMeHne BocnanuTenbHbIX KIeToK, ak-
TMBUPOBAHHLIX Makpodaros, rMCTUOLMTOB, anuTe-
NNOUAHBIX, TUFAHTCKUX MHOFOSIAEPHbIX KNeTokK
n numcoumnTos [2].

paHynembl KrnaccuuumupyoTca cneayowmm
06pa3oM: MHEKLMOHHbBIE (OPHOLLHONM, ChIMHON TUD,
Ty6epkynes, Mnkosbl, cudmnuc, bpyuennes, pes-
MaTun3M, CKnepomMa); HeMHMEKLMOHHbIE MeAMKaMeH-
TO3Hble (MeToTpeKkcaT, MHTEPEPOH, MHAIUKCK-
mMab, cuponnmyc); HeyCTaHOBIEHHOW NPUPOAbI
(capkongos, 6onesHun BereHepa, KpoHa, naHrepran-
COKMNeTOoYHbIN rmctmoumntos n ap.) [2]. CornacHo
nocnegHnm nccrefoBaHusaM, NepBUYHbIE MMMYHO-
AenunTbl 1 ayTOMMMYHHbIE HapYLLEHWS MOTYT Tak-
e NPosABRATLCS NEroYHbIMU rpaHynemaTosamm [5].

MoMMMo MMMyHOOEULIUTOB U aYyTOUMMYHHbIX
3aboneBaHun nosiBnseTcsa Bce bonblle cBuae-
TenbCTB TOTr0, YTO PasfNyHble COCTOSAHUSA, UMetoLLVe
onpeaerieHHbIN reHeTU4eCKnin PoH, MoryT npeapac-
nonaratb K flerO4HOMY rpaHynemMaTo3HoMy Bocrarne-
HUI0. B HEKOTOPBLIX CryYasx TOYHbIE NPUYUHBI 0Bpa-
30BaHUA rpaHynemM o CUx nop He SicHbI [4].

KnuHuyeckne nposasneHus, nabopaTopHble,
YHKUMOHaNbHbIE, PEHTIEHONOrMYECKNE OaHHbIE,
BKITIOMAs KOMMbIOTEPHY TOMOrpaduio BbICOKOrO
paspeleHus (KTBP), n gaxe natorncronormyec-
KMe uccrefoBaHus 3a4acTylo He MO3BOMSOT YyC-
TaHOBWTb MPaBUIbHbIN AUarHo3 rpaHyneMaTo3Horo
3abonesBaHua nerkux [6].

OudbdepeHumanbHas guarHocTuka BKIoyYaeT
nHdekuun (6aktepun, BUpyChbl, rpubkoBble 1 napa-
3uTapHble UHAEKLUN) N HEUH(PEKLMOHHBIE 3abone-
BaHUS (CapKoMA03, TMnepvyBCTBUTENbHbIN MHEBMO-
HUT, 6epunnnos, rpaHyrnemMaTos3Hble NOoNMaHMMUTbI,
303UHOUINBHAA rpaHynema, peBMaTouaHbIA apT-
pWT, NaHrepraHCOKNETOUHbIA TMCTUOLMTO3).

Peluaromin nHgmkatop 0CHOBHOrO 3aboneBaHus
npu rpaHyrnemMaTto3HOM BOCManeHny nerknux Moxet
ObITb NOSy4eH pasnUyYHbIMKU crieumanucTamu: nyrb-
MOHOSI0raMu, peBMaTonoramMmun, peHTreHornoramu, na-
Tonoramu. NoatoMy MynsTUOUCUMNIMHAPHBIN NO4-
X0[, UMeeT NepBOCTENEHHOE 3Ha4YeHVe B NpaBumb-
HOW AMarHoCTUKe rpaHynemMaTo3Horo BocnaneHus [4,
5, 7]. QnarHocTrka rpaHynemMaTo3HbIx 3aboneBaHni
NEerknx OCHOBbLIBAETCH Ha TOYHOWN OLIEHKE KIMHNYeC-
KuX, NabopaTopHbIX Y PEHTTEHONOMMYECKMX AaHHbIX.

OnddepeHumansHas gnarHocTrka rpaHynema-
TO3HbIX 3aboneBaHuin nerknx TpebyeT npumeHe-
HUSA TMCTOMOMMYECKMNX, UMMYHOTUCTOXUMUYECKNX,
MUKPOBUNONOrMYEeCKUX U MOMekynsapHo-6uonoru-

YeCKUxX MccrefoBaHnn peseunpoBaHHbIX obpas-
LIOB TKaHMW Nerknx gnsi KynsTMBMpOBaHUS 1 NpoBe-
peHus OHK-guarHocTukn ¢ 4yeTknm cobniogeHu-
emM anroputma [8, 9].

CoBeplLueHCTBOBaHME KNMHUKO-Mopdhonornye-
CKOW OMarHoCTUKM rpaHynemaTo3HbIx 3abonesa-
HWUW NErknx octaeTcsa akTyanbHOW npobnemon
N nmeeT GonbLloe npakTuyeckoe 3HavyeHne. Bos-
MOXXHOCTWN YIyYLLEeHUs1 TeYEeHUs U NPOorHo3a npu
uenom psage rpaHynemMaTo3HbIX 6onesHen nerkmx
CBsi3aHbl C paHHEeN ANarHOCTUKOM M UCMONb30Ba-
HWEM COBPEMEHHbLIX METOA0B NEeYeHns.

Llenbto nccriegoBaHusa ABUIOCh onpegerieHme
4YacTOTbl U CTPYKTYPbI rpaHyneMaTo3HbIX 3abone-
BaHUW Nerknx npu ructoriorm4eckom mnccnenosa-
HUN U OUEHKa MH(OPMATUBHOCTN MONEKYNAPHO-
ounonornyeckux nccriegoBaHuim OUONCUNHOIO Ma-
Tepuana nerkux B gudpdepeHumnanbHon guarHoc-
TVKe 1 onpeaeneHnn aTMonornm NHPEKLNOHHOro
rpaHynemMaTto3Horo BocnareHus.

MaTtepuanbl M MeTOAbl

[MpoBeneH peTpOCNEKTUBHbLIN aHanm3 KOHCYb-
TaTUBHOro GMONCMNHOrO MaTepmana nerkux n NUm-
doysnos cpepoctenns y 370 nauneHToB (162 Myx-
YnHbl, 208 XeHLwwmnH) B Bo3dpacTe oT 9 o 80 net
C YCTaHoBMEeHHbIMK B PecnybrnnkaHCKOM KOHCYIb-
TaTUBHOM (PTU3MOMYNIbMOHONOMMYECKOM LIEHTPE
rpaHynemaTosHbiMu 3aboneBaHnsIMn nerkux B ne-
puog ¢ 2018 r. no 31 mnonsa 2021 1. BKNOYUTENBHO.

BuoncuinHeln maTepman nerkux n numdaTnyec-
KMX Y3MOB CpefocTeHus 6bin nonyyeH npu guar-
HOCTMYECKOW BMOE0ACCUCTMPOBAHHOM TOPaKOCKO-
NUM B pasnnyHbIX MEOULMHCKUX OpraHu3aumnsax
pecnybnukun. MNpn HaNU4MM KNMHUYECKUX OaHHbIX
nn6o BbISIBNEHUN FpaHynemMaTo3HOro BocnaneHus,
a Takke Npuv 3aTpyaHeHUAX B ouddepeHLmanbHOm
anarHoctuke Tybepkynesa rmctonormyeckoe uc-
cnepoBaHue 6bIno AOMOSTHEHO MOSEKYNAPHO-TeHe-
TUYECKUM nccrnegoBaHmeM GUONCUNHOIO MaTepu-
ana, B TOM yucne napaguHoBbIX Br10KOB rMCTOmMo-
rmyeckoro Gromatepmana c NOMoLLbI TecTa Xpert
MTB/Rif ona ogHOBPEMEHHOIO BbISIBIEHNSA B Te-
YyeHue 2 4 [JHK mukobaktepuin TyGepkynesa (MBT)
N YCTOMYMBOCTM K prchaMnuumHy 1 metogom rmb-
puansauun OHK ¢ Tunocneundpunyeckumm 3oHga-
mun (LPA) ans soisenenns AHK MBT v onpepene-
HUSA YCTOMYMBOCTU K U30HMA3NAY U NPOTUBOTYHEp-
KynesHblM nekapcTBeHHbIM cpeacteam (MTJIC)
2-ro paga (GenoType MTBDRplus, GenoType
MTBDRslI, Hain LifeScience, NepmaHusa) nubo
BblABNEHNA W BWOOBOW uMAeHTUDUKALUN
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HeTybepkynesHblx Mwukobaktepun (HTMB)
(GenoType Mycobacterium CM/AS, Hain
LifeScience, N'epmanus). MonekynapHo-reHeTuyec-
koe mnccneposaHne metogom LPA ructonornyec-
koro 6Guomarepuana napaduHoBbIX 6r10KOB NPOBO-
aunu nocne ux genapadgpuHmsaumm [10, 11].

PesynbTaTbl M oGCcyXxpaeHue

[ns ctatuctudeckon obpaboTkn Mcnonb3oBa-
N MEeTOA AOBEPUTENbHbIX NHTEPBANOB.

CneKTp BbISIBIIEHHbLIX HO3010MMYECKUX hOpM
rpaHynemMaTo3HbIX 3aboneBaHui nerkux oblin kpan-
He pasHoobpasHbIM, BNOTb A0 BbIABNEHUA pea-
Knx 3abonesaHuii (NaHrepraHCoKNeTOYHbIN MNCTH-
oLMTO3).

Mpy naTormcTonornyeckoMm uccrnegoBaHunm
B Criyyasix rpaHyrnemMartosHblx 3aboneBaHui ner-
knux y 81,89 % (303/370) nauymeHToB (95 % OU
(78,0—85,8)) yoanocb yCTaHOBUTb NPUYKNHY Fpa-
HyrnemMaTto3Horo socnaneHus. Cpegu rpaHynema-
TO3HbIX 6onesHeln nerknx Hanbonee 4acTo BbisiB-
nanu capkongos — 31,35 % (116/370) (95 % OU
(26,6—36,0)). YoenbHbIn Bec Tybepkynesa co-
ctaBun 26,48 % (98/370) (95 % O (22,0—31,0));
Ha Jonto MukobakTepuosa nerknx, BbI3BaHHOIO
HTMB, npuxoaunnock 5,4 % (20/370) oT BCcex Ha-
ontogeHun (95 % AN (3,19—7,7)). B 3 (0,81 %) cny-
Yyasax 6bII0 AMarHoCTUPOBaHO codeTaHue Tybep-
Kynesa n mukobaktepmnosa. Yactota BCTpeyae-
MOCTU TMNEPCEHCUTUBHOIO NHEBMOHUTA B CTPYK-
Type rpaHynemMaTo3Hbix 6onesHen nerkux
coctasuna 5,4 % (20/370) (95 % AW (3,1—7,7)).
pnbkoBas uMHpekuna bbina gnarHocTupoBaHa
Toneko B 1,89 % HabnogeHun (95 % OU (0,5—
3,3)).

lMopaxeHue nerkux npu rpaHynemarose ¢ no-
nmnaHrMmToM BceTpevanoch pexe — B 0,54 % Ha-
onogeHnn (95 % u (-0,2 — -1,3) (Tabn. 1).

NHdekumna aenanacbk Hambonee YacTon npuymn-
HOW pa3BUTUS HEKPOTUYECKUX rpaHyneM. Ha gonto
MH(EKLMOHHOrO rpaHynemMaTosa npuxoaunnoch
38,37 % (142/370) o1 Bcex HabntogeHun (95 % A
(33,4—43,3)).

B 6 (1,62 %) cnyyasax (95 % AW (0,3—2,9))
AunarHos He 6bln yCTaHOBIEH U3-3a MarblX pasmMe-
poB BuonTtata u/unn HeageksaTtHoro 3abopa ma-
Tepuana. B 61 (16,48 %) HabnogeHun (95 % OU
(12,7—20,3)) HO30MOrMYECKYI0 XapakTepucTuKy
npouecca B nerkux yCTaHoBUTb He MpeacTaBns-
NOCb BO3MOXHbIM, U3 HUX B 28 criyqasix orpaHmyn-
NUCb 3aKrOYeHNEM «rpaHyneMaTo3Hoe Bocnane-
Hue», B 11 TpeboBanacb guddepeHuymansbHas

AnarHocTuka ¢ MmkobakTepmosom, B 22 — ¢ cap-
KOMA030M.

[narHos rpaHynemaTosa ¢ NoNMaHrMmMTom 6bin
YCTaHOBMEH NPU coMeTaHumn KINMHNYECKMX, TMCTO-
NOrnYeckux 1 ceponornyecknx gaHHolx. fJonon-
HUTEnNbHbIE CEpPOoriorMyeckne nccrnefoBaHus ume-
N OMarHoCTUYEeCKy 3Ha4YMMOCTb NpU BbisBre-
HUN aHTUHENTPOMUIbHBIX LUUTONNasmMaTU4eCcKmx
aHTUTen.

OCHOBHbIMY NPUYMHaAMK 3aTPYAHEHUI B UHTEP-
npeTaumn rucTonornyeckux UsSMeHeHUm ABNnnCh:
HebonbLUoM pa3mep buonTaToB, BapnabenbHOCTb
N3MEHEHWN, BbIIBNIEHNE rpaHyreMbl Ha HavarnbHbIX
aTanax ee opMMpoBaHus, NpesanvpoBaHe pnb-
PO3HbIX NMUBO Hecrneunduyecknx N3MeHeHun, oT-
CYTCTBME KNaCcCU4eCKUX MOPEONOrM4YeCcKknx npu-
3HaKoB TyBepKynesHoro BocnaneHusi, coyeTaHme
crneundundeckoro n HecneumdunUyeckoro NPoayk-
TMBHOIO BOCNaneHus.

Havano gmarHoctuku TyGepkyrnesa obbl4HO OcC-
HOBbIBAETCA Ha 3NUAEMUOSOrMYECKUX, KInHU4ec-
KWX, peHTreHonormnyeckmx (B Tom umcne KTBP) nan-
HbIX 1 MUKPOBUONOrnYecknx nccnegoBaHusx [4].

BaXHbIM MOMeEHTOM B AnddepeHunansHomn
ANArHoCTUKE MHPEKLUNOHHBIX rpaHynem SBnseTcs
BbISIBIEHWE B MMCTONOMMYECKNX cpe3ax MHAEKL M-
OHHbIX areHToB, A58 Yero Heo6XoAMMO BbIMNOSHATb
rMMCTOXMMUYECKNE nccrnenoBaHusa (cneumanbHble
OKpackun cpesoB Ans BbiSBNeHUs BO30yauTens).

[na goctoBepHOro noatrBepXxaeHus Tybepky-
ne3How Npupoabl rpaHynem Heobxoamma naeHTu-
dukaumna MBT B bmonTatax nerodHom TkaHu. Tpa-
ANUMOHHO Ty6epKynesHas MHEeKUNOHHas npmpo-
Aa rpaHynemMaTo3HOro BocnaneHus noareepxaa-
eTCs LOMOMNHUTENbHBIM NMPUMEHEHUEM OKPaCKK
cpe3oB no Lunio — HunbceHy. B 10 e Bpemsa ok-
packa no Lunio — HunbceHy aBnseTcs manope-
3ynbTaTUBHOW, TaK Kak UMEEeT HU3KYI0 YyBCTBU-
TenbHOCTb (60 %), KpOMe Toro, He No3BonseT OT-
nnunTtb MBT OT HeTyGepKynesHbIX MUKOBaKTepUii,
Bbl3bIBaOLLMX MUKOBAKTEepMOo3bl. EQUHCTBEHHBIMY
MeTogamn guddepeHumaumm mmkobaktepumin ss-
NATCA KynbTypanbHbIA MOCEB U MOMEKYNAPHO-
Buonornyeckne nccnegosaHns [4].

[ns BbigBNeHMs rpnbKoBON MHAEKLNN HEOBXO-
ANMbI TMCTOXUMMYECKME KpacuTenu (okpacka no
pokoTTy, WWK-peakuymsa). MNpubsl Cryptococcus,
Aspergillus, Mucor ngeHTMdnunpyoT nNpyu obbIY-
HOW TpaAMUMOHHOMN OKpacke remaTOKCUINHOM
1 303NHOM. [InarHo3 rpubKoBoOM NHAEKLMN CTABUT-
€A NPeMMyLLECTBEHHO HA OCHOBE CEePONOrMYECcKuX,
a He rMCTonornm4yecknx nccrenoBaHunin [4].
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Tabnuya 1
YacToTa ¥ CneKkTp rpaHyrneMaTo3HbIX 3aboneBaHUM Nerkmx Ha GUONCUMHOM MaTepuane
2021r.
'paHynemaTo3Hble 3aboneBaHua 2018r. 2019r. | 2020r. (7 mec) Bcero 95 % AN
Capkonpgos 52 42 10 12 116 26,6—36,0
(31,35 %)
"MNepceHCUTUBHBIA MHEBMOHUT 7 7 1 5 20 3,1—7,7
(5,4 %)
TybGepkynes 20 53 10 15 98 22,0—31,0
(26,48 %)
MpubkoBas MHMeKLUMS 1 5 1 7 0,5—3,3
(1,89 %)
Heknaccudguumpyemas rpaHynema 7 13 5 3 28 4,9—10,3
(7,56 %)
MapasutapHble 3abonesaHns 0 0 1 1 -0,3—0,8
(0,27 %)
[THEBMOKOHMO3 6 7 1 1 15 2,0—6,1
(4,05 %)
MwukobakTepnos 6 6 8 20 3,1—7,7
(5,4 %)
Opyrue vHdekumm 1 — — — 1 -0,3—08
(0,27 %)
paHynemato3 BereHepa — 2 — — 2 -0,2—1,3
(0,54 %)
JlaHrepraHcokneTouHbl TMCTUOLMUTO3 1 2 2 — 5 0,2—2,5
(1,35 %)
PeBmartoungHbii apTput 3 6 — 1 10 1,0—4.4
(2,7 %)
MukobakTepnos + TyGepkynes — — — 3 3 -0,1—1,7
(0,81 %)
OcTtaTouHble TyGepKynesHble N3MeHeHUs 1 1 — — 2 -0,2—1,3
(0,54 %)
HekpoTuaupyoLwmn capkouaHbli rpaHynemMaTos 1 1 — 1 3 -0,1—1,7
(0,81 %)
OudpdepeHumanbHbI AnarHo3 TyGepkynesa 8 2 1 — 11 1,2—4,7
1 MyukobakTeprosa (2,97 %)
OunddepeHumanbHbIi AnarHo3 Tybepkynesa 9 11 2 — 22 3,5—8,3
u capkougosa (5,94 %)
[uarHo3 He ycTaHOBEH 6 — — — 6 0,3—2,9
(1,62 %)
Bcero 123 158 39 50 370 —
(100 %)

Ha coBpemeHHOM aTane guarHoctuka Tybep-
Kynesa gosmkHa 6bITb OCHOBaHa Ha BbIBNEHUU
1 nocriegyowem onpegenexHmm smga Mmnkobakre-
pun [7].

B HacTosiee BpeMsa B anddepeHumanbHom
TMMCTONOrMYEeCcKOM gnmarHoctuke Tybepkynesa mc-
Nonb3ytoT KynbTyparnbHble U MONEKynsapHo-6uorno-
rmyeckne meTtoAbl uccnegoBaHusi 06pasyoB Tka-
HEen, NONyYeHHbIX NPU XUPYPruyeckon duoncum.
Mcnonb3oBaHne MOneKkynsapHO-reHeTU4ecKoro Te-
cta Xpert MTB/Rif no3Bonsetr ogHOBPEMEHHO
naoeHtTnpnumnposats OHK M. tuberculosis n ycton-
ynsoctb MBT Kk pudpamnmumHy n 6onee TO4HO yc-
TaHOBMTb AMarHo3 Tybepkynesa B criyyasx guar-
HOCTUYECKUX 3aTPYAHEHUN.

Mpy MOPEONOrNYECKNX U3MEHEHUAX, XapakK-
TepHbIx ans Tybepkynesa, QHK MBT B napadu-
HOBbIX Brnokax rucronormyeckoro Guomatepua-
na 6binn obHapyxeHbl y 40,42 % (19/47) naum-
eHTOB; npu capkomgosde OHK MBT He oOHapy-
XeHbl HM B ogHOM cny4ae. Npn npumeHeHun
Hapsagy ¢ Tectom Xpert MTB/Rif meTtoga rubpu-
ansauum ¢ Tunocneumuyeckumm 3oHgamu
(GenoType Mycobacterium CM/AS) y nauneHToB
C npeanonaraeMbiM OMarHo3oM MukobGakTepumo-
3a B 61,55 % (8/13) cnyyaeB 6bINKN BbISBEHbI
OHK HTMB.

B 2 cnyyasx metogom LPA B buomarepuane
napadguHoBLIX GIOKOB OQHOBPEMEHHO ObInn 06-
HapyxeHbl M. tuberculosis n HTMB (Tabn. 2).
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Tabnuuya 2

Pe3yanaTbl pa3HbIX MeToA4oB MoneKyn;IpHo-GMonoruqecmx nccnenoBaHUM Hapad)MHOBbIX OnokoB
rmcronornyeckoro 6MomaTepMana npu rpaHynemMaTo3HbIX 3aboneBaHUAX Nerkux

PesynbTat MonekynspHo-reHeTU4eCcKoro nccnefoBaHns
Kon-Bo
MaTorucronornyeckne naww- Gene | Gene LPA LPA LPA Monox. pesynbTaThl
N3MEHEHUs SHTOB Xpert Xpert | nonox. MONOX. oTpuL
nonox. | oTpuu. MBT HTMB ) KOJS1-BO 95 % On
Tyb6epkynes 47 16 (B T.u. 28 3 — — 19 26,4—54.,4
2 LPA+) (40,42 %)
Capkonpgos 8 — 8 — — — — —
Munko6akTepnos 13 — 13 — 8 — 8 35,1—88,0
(61,53 %)
OudbdepeHumnansHbIn AnarHo3 4 — 4 — — — — —
TyGepkyrnesa 1 capkovgosa
OudbdepeHumnanbHbIn guarHos 3 — 3 — 2 — 2 13,3—120,0
Tybepkyrnesa un Mnkobakreprosa (66,66 %)
paHynemaTo3Hoe BoCnaneHue 13 1 12 — — 1 1 -6,8—22,2
(7,69 %)
'MNepceHCUTUBHBLIN NHEBMOHUT — 2 — — — — —
PeBmMaTonaHbLIN apTpUT 1 — 1 — — — — —
HekpoTuanpytowuin capkongHbin 1 — 1 — — — — —
rpaHynemaros
[MTHEeBMOKOHWO3 1 — 1 — — — — —
MwukoGakTepnos +TybepKynes — 2 — 2 — 2 —
Bcero 95 17 75 3 12 1 32 24,2—43,2
(33,68 %)

PesynbTaTbl pasHbiX METOA0B MOSEKYNAPHO-
Buonormyeckoro nccnegoBaHnsa napaguHoBbIX
GnokoB ructonornyeckoro buomarepuana npu rpa-
HynemMaTo3HbIX 3aboneBaHusAX nerknx npeacras-
neHbl B Tabn. 2.

Tect Xpert MTB/RIif npu uccnegoeaHum napa-
UnHOBbLIX BrIOKOB MOKa3asn HEBbICOKYHO YyBCTBU-
TenbHocTb (40,42 %), HO BbICOKYIO cneunduny-
HocTb (100 %). B cnyvasx sbisBnenus AHK
M. tuberculosis pnarHocTupoBanu Tybepkynes,
B TO e BpeMsi oTpuuaTtenbHble pesynbTaTbl He Uc-
KntoyatoT Tybepkynesa, yCTaHOBNEHHOMO ApYrMMu
mMeTodamu.

Mwuko6akTepno3 AnarHoCcTUpyT NpU HanU4mm
COOTBETCTBYHOLUUX KITMHUKO-PEHTIEHONOMMYECKNX
NPOSIBNEHMI 1 UCKIOYEeHUN TybGepKyrnesa npu yc-
FI0BMM MHOroKkpaTHoro Bblaenenns HTMB us 6uo-
rniormyeckoro MmaTtepuarna nmbo ooHapyxeHm HTMb
B 0Opasuax TKaHu C Hann4ynem MmkobdakTepuarb-
Horo BocnaneHus [12, 13].

BakTtepuonornyeckmin n monekynspHo-éuonoru-
YEeCKUN MEeTodbl NCCredoBaHUA Ha CEroaHSALLHUN
AEHb OCTalOTCs JOCTOBEPHbLIMW METO4AaMM, MO3BO-
naowmmn BbisButb HTMB B 6Guonorndyeckom ma-
Tepuarne 1 npoeecTtu naeHtTudukauuo snga HTMB.

Mpw mMonekynspHo-61uonornyeckom uccnenosa-
HMM BUONCUIAHOTO N/ Pe3eKUMOHHOIo MaTepuana
Nerkux, Noly4eHHOro Npu AMarHocTnyeckon uoncum
nnn xupyprudeckom nedverHmmn, HTMB 6binm BoisiBrie-

Hbl y 30 naumeHToB (12 My>X4rH 1 18 XeHLLUWH) B BO3-
pacte ot 11 go 73 nert, B TOM 4ncne y 5 naumMeHToB
OOHOBPEMEHHO B MOKpOTE 1 BUONCUINHOM MaTtepua-
ne. M. avium BbigeneHa y 10 nauueHTOB,
M. intracellulare — y 1, M. xenopi — y 3,
M. kansasii— y 2, M. scrofulaceum — y 1,
M. fortuitum — y 2, M. gordonae — y 1,
M. mucogenicum — y 3, M. species — y 4,
M. tuberculosis + M. fortuitum —y 2, M. tuberculosis
+M. avium — y 1 naumeHTa.

YacToTa BbIsIBEHNA pasnnyHbix Bugos HTMb
npu nccnegoBaHnn obpasLoB NEroYHoOn TKaHu
MOJIEKYNAPHO-FeHeTUYECKMM METOAO0M NpeacTaB-
neHa B Tabn. 3.

B cBexux obpasuax nerovyHon tkaHm HTMbB
BbisiBneHbl y 9 (30 %) naumeHTos, y 21 (70 %) na-
UMeHTa OHM OBHapyXeHbl Npy nUccregoBaHumn na-
padrHOBbIX GIOKOB.

MonekynapHo-6uonornyeckoe nccrnegoBaHue
TKaHeBbIX 06pa3uoB MeToaoM rmbpuamsaumm JHK
C NHenHbIMY 30HAamu (LPA) nossonuno guarHo-
CTUpOBaTb MUKOBAKTEPMO3, HE YCTAHOBIIEHHbIN
paHee Opyrumu MeTogamu.

TeM He MeHee faxe Npu MCNONb30BaHUN MO-
NeKynsApHO-reHeTUYEeCKMX MeTo40B 3TUOMOrus
onpeAeneHHon YacTu rpaHynemMaTto3Hbix 3abone-
BaHW OCTaeTCHa HEBbISCHEHHOW. B aTux cnyyasax
pekoMeHayeTCsa AaBaTb onucaTenbHoe rMcToro-
rMyecKkoe 3akmntoyeHne C ykasaHueM Ha Hanuyue/
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Tabnunua 3

YacToTa BhisiBneHuss HTMB npu monekynsipHO-reHeTU4eCKOM UccrneaoBaHUM pa3HbIX 06pasLoB

nero4yHom TKaHu

Bug HTMB Buinenero HTMB Bcero HTMB
cBexue obpasupl napaduHoBble Or10KM

M. avium 5 5 10
M. xenopi 2 3
M. kansasii 2 — 2
M. scrofulaceum — 1 1
M. fortuitum — 2 2
M. intracellulare — 1
M. gordonae — 1 1
M. mucogenicum — 3 3
M. species — 4 4
M. tuberculosis + M. avium — 1 1
M. tuberculosis + M. fortuitum — 2 2

Bcero 9 21 30

OTCYTCTBME BbISIBIIEHUS MUKPOOPraHM3MoOB MNpu
crneumanbHbIX OKpackax cpes3oB (Kak MUHUMYM U3
2 Bnokos).

Cuntaetcsa, 4To Npu oTpuuaTenbHbIX Habnto-
OeHNAX B MHAEKUNOHHBIX rpaHyrnemMax MUKpoop-
raHM3mbl ObINIM YHUYTOXEHbI U/MNN yaaneHsl no-
CPeACTBOM pasBMBaloLLErocs BOCNanuTenbHOro
npouecca [5].

Mpy KNMHMYECKMX OaHHbIX, CBUAETENbCTBYIO-
LWwMx B none3y Ty6epkynesa nnbo mukobakrepuo-
3a, pekomeHayeTcs CTporo criefosatb AMarHoc-
TUYECKOMY arnroputmy.

Anroputm andepeHLmansHOn rmcTonornyec-
KOW ONarHOCTUKN NH(PEKLMOHHBIX rpaHyneMaTos-
HbIX 3aboneBaHuin Nerknx BKAYaeT Hapsay ¢ rm-
CTONOrMYECKUM uccrnegoBaHMeM npoBefeHune
OKpacku Cpe3oB Ha MHMEKUNOHHbBIN areHT, Kynb-
TyparnbHble U MOMEKynsapHO-Ouonornyeckue me-
TOAbl UCCreaoBaHNA CBEXEro OMOMCUNHOIO Ma-
Tepuana u/vnu monekynapHo-énonormyeckoe nc-
cnepoBaHue buomatepmana napaguHoBbix 6ro-
KOB (PWCYHOK).

Ha coBpemeHHOM aTane MukobakTepros gunar-
HOCTUPYIOT NpU NPOBEAEHUN OKpaCKM Cpe3oB Ha
KUCIOTOYCTOMYMBOCTb, 06a3aTeNnbHbIX KynbTy-
panbHbIX W/WIM MOMNEKYNspPHO-reHeTUYECKUX UC-
cnegosaHui Gronornyeckoro Matepuarna v TkaHe-
BbIX 06pasLoB.

B amarHocTuke Apyrnx rpaHynemaTos30B Cylle-
CTBEHHYI0 MOMOLLb OKa3blBalOT AaHHble aHaMHe-
3a, OLEeHKa KNMUHUYECKNX MPOSIBNEHN, PEHTIEHO-
norunyeckne n nabopaTtopHble uUccregoBaHus
C y4eToM crneummyecknx Mopdonormyecknx ns-
MEHEHUN A8 onpeneneHHon HO30M0ormu.

B HacTosilee BpeMs Onsl AMArHOCTMKU CapKo-
nOo3a LWMPOKO MCMOSb3YyT BUAE0ACCUCTUPOBAH-

HYIO TOPaKOCKOMUIO C O4HOBPEMEHHON BGuoncuen
NEeroYHon TKaHW U yBENUYEHHbIX NMMMPATUYECKNX
y3roB CpefoCcTeHUsl, koTopada siendetca 6onee
NMHOPMATUBHON N ANArHOCTUYECKN TOYHOW Npo-
Lueaypow ¢ pesynbTaTUBHOCTLIO TMCTONOMMYeCKo-
ro nccnegosannsa ao 90,4 % no cpaBHeEHUIO
C TpaHCcbpoHxunanbHom kpuobuoncuen [14].

B knvMHMYecKon npakTuke Bpayu Yalle BCero
B Ka4eCTBE AMarHOCTUYECKNX NapameTpPoB UCMOSb-
3yIOT COMETaHUE HanMunsa 3NUTENUOULHOKNIETOu-
HbIX HEHEKPOTU3UPYIOLLMXCA rpaHyrnemMm B buoncuii-
HOM MaTepuarne ¢ COOTBETCTBYHOLLMMN CapKkongo-
3y KIUHUKO-PEHTIEHONOrMYECKMMU NPOSIBIIEHNSMI
NP1 UCKINOYEHUN OpYrnx 3a6oneBaHni, CNoCOOHbIX
Bbl3BaTb rpaHyneMaTo3HOe BOCMNaneHue.

HecmoTps Ha pasnuyne mopdonornyeckomn
CTPYKTYpbl TyOEpPKYNe3HON U CapkoMOHOW rpaHy-
neM, BO3HUKAKOT 3aTpPyAHEHUS B TOYHON MOpPdo-
normyeckon Bepudmkaumn.

MonekynsipHo-reHeTuyeckuin Tect Xpert MTB/
Rif nosBonseT paspewwmvTb AnarHocTudeckue 3a-
TpyaHeHus B cny4vasax BbiasneHna JHK MBT B 6uo-
ncUMHOM MaTepuane B nonb3y Tybepkynesa.
M3 35 nauMeHTOB C CapKOMAO30M, Yy KOTOPbIX
OblnM NpoBeAeHbl UCCneaoBaHns cBexero omo-
NCUMNHOroO MaTepuana nerkux n nuMmdaTn4eckmx
y3nos, OHK MBT He BbisiBNeHa HW B OOHOM Chy-
Yyae, YTO SIBUNOCb LOMNOSTHUTENBbHbLIM KpUTEPUEM
B MOMb3y capkouaosa.

Takum obpasom, cpeam rpaHynemaTo3HbIX 3a-
B6oneBaHun nerkmx ocoboe MecTo BoO PTU3NOMNYIb-
MOHOMOrMYeCcKon NpakTUKe 3aHMMatoT capkonaos,
Ty6epkynes, runepCeHCUTUBHbLIA MHEBMOHUT
N MUKOBAKTEPUNO3 NErkMX, YacToTa KOTOPbIX Koneo-
netcs ot 31,35 % aons capkongosa oo 5,40 % ansa
MunkobakTepuosa.
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MopospeHve Ha rpaHynemaTosHoe
3aboneBaHve
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ANropuT™M OMarHOCTUKM UHEKLMOHHBIX rPaHynemMaTo3HbIX 3aboneBaHuUin Nnerkux
npu nccnenoBaHnn BGuroncuitHoro MaTepuana nerkmux

MaTonoroaHaToMmM4yeckas guarHoCTUKa rpaHy-
nemaTto3sHblXx 3abonesaHui nerkux npeacraBns-
eT 3HauyuTenbHble CNOXHOCTU BBUAY 60MbLIOro
pa3Hoobpa3uns MopdOoNorMyeckux MNpPosIBIIEHUN
1 BKNoYeHna B andpepeHumnanbHbli AnarHocTu-
yeckuin pspg 6onblIon rpynnbl reTEPOreHHbIX
3aboneBaHni MHOEKLMOHHON N HEMHAEKLMOHHOWN
npupoabl.

Ha coBpemeHHOM 3Tane onpegenuTb 3TUOMO-
TMI0 rpaHynemMaTo3HOro BocnareHus He Bcerga
yAaeTcs; Npu aHanuse nuccrieqyemoro matepuvana
AnarHos He Gbin ycTaHoBneH B 16,48 % crniyyaes.

B onarHocTtuke 6onbLUoe 3HaYeHe UMeET MyIb-
TUONCUMNIIMHAPHBIN NOAXOA: y4eT aHaMHecTudec-
KMX OaHHbIX, TOYHasa OLeHKa KIMHUYeckux, nabo-
paTopHbIX, peHTreHonornyecknx n KTBP-gaHHbIX
1 pesynsTaTbl NATOrMCTONOMMYECcKoro nccregosa-
HUS BUOMNCUMNHOrO MaTepuana.

OnddepeHumnanbHaa mopdgonornyeckasa guar-
HOCTUKa TpebyeT cobniogeHns anroputMa, BKIIto-
YyaroLero nposeaeHne 0gHOBPEMEHHO C MMCTOMOo-
TMYECKUM KyrnbTyparnbHOro 1 MONEKYNspHO-reHeTn-
4YecKoro nccrnegoBaHun GrMoncnnHOro matepmana,
B TOM ymncre napadgunHoBbIX 6510KOB ructonornyec-
Koro 6uomartepuana.
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NMPUMEHEHWE PEMOECUBUWPA B NEYEHWN COVID-19

'Benopycckuit rocyfapCcTBEHHbIA MeAULNHCKINIA YyHuBepcuTeT, MuHck, Benapyce,
2Topofckast knuHuyeckas nHdekunoHHasa 6onbHuua r. Muncka, MuHck, Benapyce,
32-5 ropofickas knuHuyeckasa 6oneHuya r. MuHcka, MuHck, benapyce,
“Moruneckas uHgekunoHHas bonbHuya, Morunes, benapyce,
*Morunesckas 6onbHuua Ne 1, Morunes, benapyce,
®MoruneBckuit 06nacTHOW LLEHTP TMIMEHbI, ANMAEMUONOTMM N 06LWeCcTBEHHOTO 340poBbs, Morunes, benapycb

Uenb uccnedosaHusi. OuyeHUmMb KuHUKO-nabopamopHyto duHamuky COVID-19 y nayueHmos, nosny4aswux rnpomu-
808UpPYCHOE JlIe4eHUe pemMOecusupPOM.

Mamepuan u memoodsl. B uccrnedosaHue ekntoveH 191 nayueHm (106 (55,5 %) myxyuH u 85 (44,5 %) XeHWuUH;
meduaHa so3pacma cocmasuna 54,0 [42,0; 62,0] eoda) ¢ duazHo3om COVID-19, eocnumanu3upogaHHbIl 8 y4pexoeHust
30pasooxpaHeHusi «[opodckasi KnuHuUYeckasi UHghekyuoHHasl 6onbHuua 2. MuHcka», «2-s1 20podckasi KnuHu4Yyeckasi 60/s1b-
Huua 2. MuHcka», «Moeunesckasi uHghekuuoHHas 6onbHuua», «Moauneeckas 6onbHuua Ne 1». Kpumepuem eknodyeHuUst
8 uccrnedosaHue 58MANOCL Ha3HadyeHue pemoecusupa. BbinonHeHa oueHka 6a308biX Xapakmepucmuk rnayueHmos, 4ac-
momel rnepesoda 8 omaoesieHUss UHMEHCUBHOU mepanuu u peaHumayuu, ucxo0o8 2ocrnumanu3ayuu, rnokasamened
obuweeo, bUOXUMUYECKO20 aHasu3a Kposu, KoazyrnoespaMmbl 8 QuHaMuke 2ocrumasnusayuu.

Pesynbmamsbl. Yacmoma nepesoda 8 omoeneHuUsi UHMEHCUBHOU mepanuu u peaHumayuu (omoeneHusi aHecmesuo-
noeuu u peaHumauyuu) cocmasuna 41 (21,5 %) cnyyad. Obwas yacmoma nemasnbHO20 ucxoda cpedu nayueHmos, 8o-
wedwux 8 uccnedosaHue, cocmasuna 27 (14,1 %). BbisigneHbl cmamucmu4ecku 3Ha4uMble pasnuyusi 8 meduaHe 8o3pa-
cma 8 3asucumocmu om ucxoda eocnumanudayuu: 63,0 [565,0; 68,5] eoda u 51,0 [40,3; 60,0] 200 Ons1 ymepwiux U 8bInu-
caHHbIX coomeemcmeeHHo (p<0,001). Y nayueHmos ¢ HebrazonpusimHbIM UCXO0OOM 8bISI8/IEHO HapacmaHue ypO8HS
netikoyumos (14,3 [11,1; 15,4]-10%n) 3a cuem ceameHmMosiOepHbix Helimpogpunos (10,8 [7,9; 12,5]-10%n), nakmamdeaud-
poeeHasbl (1093,0 [738,4; 1974,9] ELl/n), a makxe omcymcmeue CHUXeHUs yposHsi C-peakmusHoz2o berka (26,3 [11,5;
49,7] me/n) Ha 6-e cymku om Ha3Ha4eHuUsi pemoecusupa.

3aknrodeHue. [NayueHmsl ¢ nemarnbHbIM UCXO0OM Xapakmepu3oeasnucb 6oree cmapwumM 803pacmoM, a makxe
U3BMEHEHUSIMU 8 K/TUHUKO-1abopamopHbIX Mokasamersisix, He Mo3680MsioWuX UCKIoYUmMb Hanudue 6akmepuasbHbiX OC-
JI0XKHEHUU. Yeenu4yeHue nelikoyumos 3a cyem Helimpogunos Ha oHe coxpaHsrowelcs numMgoneHuu, noebiueHHbIl
yposeHb C-peakmusHozo 6erika, HapacmaHue rakmamaoezaudpozeHa3sbl 8 OuHaMuke bbiilu accoyuuposaHsl ¢ Hebna-
20MpUSIMHbIM UCXOOOM.

Knroueenie cnoega: COVID-19, pemdecusup, 8HebobHUYHAs MHEBMOHUS, MPOMUBOBUPYCHOE JIeHeHUe

Objective. To evaluate the clinical and laboratory course of the COVID-19 patients who received antiviral treatment with
remdesivir.

Materials and methods. The study included 191 hospitalized patients (106 men (55.5 %) and 85 women (44.5 %); the
median age of patients in the study was 54.0 [42.0; 62.0] years) with COVID-19 in Minsk City Clinical Hospital of Infectious
Diseases, Minsk 2nd City Clinical Hospital, Mogilev Infectious Diseases Hospital, Mogilev Hospital No. 1. The inclusion
criterion of the study was the administration of remdesivir. Basic patients’ characteristics, frequency of admission to intensive
care and resuscitation units, outcomes of hospitalization, changes in complete blood count, biochemical analysis, and
coagulation were evaluated on different days of remdesivir treatment.

Results. The frequency of admission to intensive and resuscitation units was 41 (21.5 %). The overall mortality rate
among the patients included in the study was 27 (14.1 %). Statistically significant differences in median age were revealed
depending on the outcome of hospitalization: 63.0 [55.0; 68.5] years and 51.0 [40.3; 60.0] year for the deceased and
discharged respectively (p <0.001). In patients with lethal outcome an increase in the level of leukocytes was revealed
(14.3 [11.1; 15,4]-10%1) due to segmented neutrophils (10.8 [7.9; 12.5]-10%), lactate dehydrogenase (1093.0 [738.4; 1974.9]
U/), and consistently high level of C-reactive protein (26.3 [11.5; 49.7] mg/l) on day 6 from remdesivir administration.

Conclusion. Patients with a lethal outcome were characterized by an older age, changes in clinical and laboratory
parameters that did not exclude bacterial complications. An increase in leukocytes due to neutrophils together with
persistent lymphopenia, high level of C-reactive protein, increasing lactate dehydrogenase were associated with adverse
outcome.

Key words: COVID-19, remdesivir, community-acquired pneumonia, antiviral treatment

HEALTHCARE. 2022; 8: 68—73.

USE OF REMDESIVIR IN THE TREATMENT OF COVID-19

D. V. Litvinchuk, D. E. Danilau, I. A. Karpov, N. N. Yurovskiy, V. Ch. Hlaz, A. A. Makouskaya, I. S. Bas, A. N. Kirpichenka,
H. M. Chynikaila, T. V. Verkhavodkina
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Manpemna COVID-19 aBnsaetcs HOBbIM 3ab60-
rfieBaHMEM B KOHTEKCTE BbI3OBOB U yrpo3 Afis BCe-
MUPHOro 3apaBooxpaHeHns. B HacTosLee Bpems
MeOMUUHCKOe coobLLecTBO NPOBOAMT NOUCK ad-
PEeKTUBHBIX METOAOB NeveHns gaHHoro 3abone-
BaHWS C LeNblo CHWXKEHUS NeTanbHOCTU 1 YacTo-
Tbl OCTIOKHEHNA. OgHUM 13 Hamboriee NepCnekTUBHbBIX
HanpaBneHun B neveHun naumeHtTos ¢ COVID-19
SABMSeTCs nNpoTuBoBuMpycHaa tepanud. C 2019 .
C 3TON Uernbio NPOBOAUMNNCL UCTbITAHUS Pa3finy-
HbIX NleKapCTBEHHLIX NpenapaToB, TeEM HEe MeHee
Hanboree noaxogawnMmM Ons 3TMOTPOMHOro fne-
YyeHus nokasanu cebsa HMpMaTpensup/pUTOHaBUP
n pemaecusup [1—3]. B To Bpems kak Hupmartpen-
BMP/pUTOHaBUP B HacTosiLee Bpems ogobpeH ans
NpUMeHeHns y amBynaTopHbIX NauneHToB ¢ dhak-
TOpaMu pucka B paHHWe cpoku 3aboneBanus [3],
HanbonbLUiee KONMMYEeCTBO OMyBNMKOBaHHLIX OaH-
HbIX NO pemMAecuBMpPY OTHOCUTCS K rocnmuTannam-
poBaHHbIM NauneHTam [4].

PempgecunBup saBnsietca npoTMBOBUPYCHBLIM fe-
KapCTBEHHLIM CPeACTBOM C NOTEHUMANbHO LUNPO-
Knm cnektpom genctema Ha PHK-Bupycol, Bknto-
Yyas KopoHaBupycbl, PC-Bupychl, BUpPYChbl KOpH,
BUPYCbl remMopparn4yeckmx nuxopapgok [4]. Oen-
CTBYHOLLEE BELLECTBO ABNSAETCA aAeHO3MHOBbLIM
HYKNEeOTUAHbIM aHanoroM, Kotopoe uHrnbunpyet
RdRp-nonnmepasbl kopoHaBupyca nocre ero me-
Tabonnyeckon aktmBaumn. Pemgecusnp aBnseT-
CSl NepBbIM MPOTUBOBUPYCHLIM MpenapaTtom,
opobpeHHbiM EMA n FDA gns neveHua COVID-19
[5, 6].

B aBoriHOM cnenom paH4oMU3MPOBaAHHOM Mia-
uebokoHTponupyemom mccnegosaHun ACTT-1
npumMmeHeHne pemaecusupa 66110 accounmnpona-
HO C KIMHWYECKUM ynydweHuem. Hanbonbumnn
adpdeKT oTMevarnca npu paHHem NpUMeHeHUn
npenapara v B rpynne naynMeHToB C CONyTCTBYHO-
wumMmn 3abonesaHmsamu. NpumeHeHne pemagecu-
BMPa CHWXano pUck rietanbHOro ncxona Ha 14-e
n 28-e cyTKM B rpynne nauneHToB C pecnupaTtop-
HOWM NoAAepXKon Yyepes HasarnbHble KaHnu/nu-
uesyto macky (OP — 0,30; 95 % OW (0,14—
0,64)) [4].

CornacHo pacyeTHbIM AaHHbIM, OCHOBaHHbIM Ha
pesynsratax ACTT-1, npumeHeHne pemaecusmpa
B nepuopg nepsoro nogbema 3abonesaemMocTu
COVID-19 B WcnaHun npegotepatuno 6bl 6onee
2500 rocnutanusaumn B oTAENEeHNA MHTEHCUBHOMN
Tepanuu, 6onee 5000 rocnuTanusauun B otaene-
Hus obLwero npodunsa n 6onee 7000 cmepTen (CHK-
XeHue Ha 27,5 %; 95 % OW (14,3—34,1)) [7].

CornacHo pesynstatam paHZoOMW3MPOBAHHOIO
nccnegoBaHua [8], oNUTENbHOCTb NPUMEHEHMS
pemgecmBupa (5 unm 10 cyT) y nauymeHToB 6e3
HeobxoammocTn npoeegeHusa VBJT He Bnnana Ha
nucxoabl 3aboneBaHUs.

Mo pesynsratam KpynHomacwTabHeix ob6cepBa-
UMOHHbLIX MccnegoBaHun ¢ yyactmem bonee
30 000 rocnuTanuanpoBaHHbIX naumeHTos [9, 10]
npumMeHeHne pemgecusmpa Obino accounmnposa-
HO CO CHUXXEHWEM YacTOTbl NleTanbHOro ucxoda Ha
23 % He3aBMCMMO OT UCXOLHON pecnupaTopHOWn
NoaaePXKKK, a TakKe C CoKpaLLeHUeM AMTENbHO-
CTW rocnuTanusaumu.

Pemaecusup Hanbonee agpdekTBeH B nepu-
04 akTuBHOW pennukaunm SARS-COV-2, yTo
06bIYHO COOTBETCTBYET HavalnbHbIM CpoKam 3a-
boneBaHus, 0gHaKO pennukauus MoxeT UMETb
MEeCTO U Ha Oonee no3gHux ctagusax 3abonesa-
Hua [11]. UmetoTca nybnunkaumm, ykasbiatowwme Ha
TO, YTO BMPYCHas Harpy3ka Ha MOMEHT MOCTaHOB-
KM OnarHosa He BrvsieT Ha TSXKeCcTb 3abonesaHuns
[12], HO nNponoHrMpoBaHHasa geTekums Bupyca
B KPOBU N pecnupaTopHbix o6pasuax MoXeT ObiTb
accouumnpoBaHa ¢ 6onee TSKENbIM TEYEHMEM 3a-
bonesaHus [13].

HoBble gaHHble CBMAETENLCTBYIOT O TOM, YTO
CBOEBPEMEHHOE Ha3HayeHne pemaecuBupa Ha
paHHMX CTagusiX KOPOHaBUPYCHOM MHADEKLMN Npu-
BOOMUT K COKpaLLEHWN0 BpEMEHMU O KITMHUYECKOro
BbI3JOPOBIIEHNS, CHWXXEHUIO BUPYCHOW Harpysku,
COKpalleHuo ANMUTEeNbHOCTU rocnuTanusaummn
n 6onee HU3KOMY PUCKY BHYTPUOOSTBHUYHON
CMEPTHOCTU MO CPaBHEHUIO CO CTaHOapTHOW Te-
panven [14, 15]. Mepbl No NpefoTBPaLLEHNIO OC-
noxHeHnn COVID-19 urpatoT BaXKHyt0 posib B CUC-
TemMe 34paBooxXpaHeHusi, 0COBeHHO Korga BMec-
TUMOCTb OTAESIEHUA NHTEHCMBHOMW Tepanun, BO3-
MOXHOCTb npoBefeHus WBJ1 unu nopaun
Knucnopoga orpaHuyeHsl [16].

CnepoBaTensHO, peMaecuBsup SABnseTcs nep-
CMEKTUBHBIM 3TMOTPONHbLIM NpenapaTtoM Ans ne-
yeHus naumeHTtoB ¢ COVID-19, ogHako oTaenb-
Hble acnekTbl ero NnpumeHeHusi B Pecnybnuke be-
napycb HyxgatTcs B AOMOSHUTENBHOM aHanmse.

Llenb nccnegoBaHua — OUEHUTb KIMHUKO-Na-
bopatopHyo guHammky COVID-19 y naumneHTos,
nosly4YaBLUMX MPOTMBOBUPYCHOE fleveHne pemae-
CVBUPOM.

Matepuman nm metToahbl

B nccneposaHuve BkntodeH 191 naumeHT (106
(55,5 %) My>xdmnH 1 85 (44,5 %) KEHLUWH) C AMarHO30M
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COVID-19 c BkntoYeHeM B CXeMy NeYyeHus pem-
JecuBupa Ha 6ase Y3 «lopoackas KnvHuyeckas
MHekumoHHasa 6onbHUua r. MuHckay, «2-a ropoa-
ckasa KnuHudeckas 6onbHuua r. MuHckay», «Moru-
nesckas MHeKunoHHasa bonbHuua», «Morunes-
ckas 6onbHMua Ne 1». Bce maumeHTbl xapakrepu-
3o0Bannch TskenbiM TedeHnem COVID-19 (tpebo-
Banacb pecnupatopHas nogaepxka). Megnana
Bo3pacTa naumneHtoB cocTtasuna 54,0 [42,0; 62,0]
roga.

[MokasaHnA K Ha3HAYEHWIO, ONUTENBHOCTL NpU-
MEHEeHUs pemgecmnsmpa, HeoBXO0ANMOCTb UCNOSTb-
30BaHUA cpelcTB naToreHeTMYeckom Tepanuu
(B TOM ymcne rnioKOKOPTUKOCTEPONOOB, UHINOU-
TOPOB (PeLenTopoB) MHTEPNENKMHA-6, AHYC-KNHa3)
AN BCeX NauueHToB onpeaensanunuch akTyanbHbl-
MU BPEMEHHbBIMW peEKOMeHAaLMAMM N0 OpraHu3a-
UMM OKaszaHuMs MeanoMOoLUM naumeHTam ¢ MHgek-
unen COVID-19 MuHucTepcTBa 34paBoOXpaHeHns
Pecnybnukn Benapycb. Pemagecusnp HasHavanm
B BUAE BHYTPUBEHHbIX UHPY3un B Aose 200 mr
B 1-e cyTkn, 4o 5 (>90 %) mnm 10 cyT cymmapHo
100 mr .

BbinonHeHa oueHka 6a30BbIX XapakTepUCTUK
(non, Bo3pacT, Bec, ANUTENbLHOCTb rocnuTanuaa-
Lu1K), 4acToThbl NepeBoa B OTAENEHNS UHTEHCUB-
HOW Tepanuu n peaHMmaunm, UCXoL40B rocnuTanu-
3auun. OcyulecTBrneH aHanua nokasarernen obLue-
ro aHanusa KpoBu (NenkouuTbl (B TOM 4ucne
nanoykosgepHble U CErMeHToAAEePHbIE, NMMAOLN-
Thl), TPOMBOUUTBI), BUOXMMUYECKOTO aHanm3a Kpo-
Bu (AJ1T, ACT, moueBuHa, kpeatuHuH, JIA, dep-
putuH, KOK, CPB, npokanbLUMTOHMH), koarynorpam-
Mbl ((pubpuHoreH, [-oumepsl) B pasnuyHble OHU
OT Havana neyeHns pemagecMBMpoM B rpynnax no
ncxopdy rocnutanusauumm, a Takke B AMHaMuKe Ha
1-e n Ha 6-e cyTkn (y 60MbLUMHCTBA COOTBETCTBY-
eT 1-M cyTkam rnocne 3aBepLleHus) Kypca pemae-
cuBupa.

KonuyectBeHHble Npu3Haku npegcraBfeHbl
B BUAE MeAuaHbl U MEXKBAPTUIbLHOrO AnanasoHa
(Me [Q25; Q75]), kaTeropmnanbHble — B BuAe Yac-
TOT ¥ npoueHToB B rpynnax (n/N (%)). CpaBHeHue
KONMUYECTBEHHbIX NPU3HAKOB B rpynnax no ncxogy
rocnuTanu3aumm ocyLecTBNAnu ¢ NpuMeHeHnemM
Kputepusa YunkokcoHa gnsd He3aBMBUCUMbIX Bbl-
OOpOK, CpaBHEHME Ka4yeCTBEHHbIX MPU3HAKOB —
C MPUMEHEHNEM KpUTEPUS XN-KBaAPAT UM TOYHOIO
Kputepus duwepa. CpaBHEHME KONNYECTBEHHbIX
NPU3HAKOB B AWHAMWKE rocnutanusauuun ocylle-
CTBNAMNOCH C NPUMEHEHUEM KPUTEPUSA YUINKOKCO-
Ha Ans cBA3aHHbIX BbIGOpoK. CTaTUCTNYECKn 3Ha-

YUMbIMKU cYMTanncb pasnuuusa npu p<0,05. B uc-
cnefoBaHMM OCyLLECTBASANAch nonpaeka Ha MHO-
XXECTBEHHbIE CpaBHEHMS METOAOM BeHopKaMUHN —
Xoxb6epra.

CraTtuctuyeckui aHanus sbinonHeH B R 4.1.0
C npumMmeHeHnem naketos dplyr, tidyr, gtsummary,
ggplot2 [17—21].

PesynbTaTtbl M 06CyXxaeHue

MepnunaHa Beca nauueHToB coctaBuna 92,0
[0,0; 109,0] kr, MeanaHa OANUTENLHOCTU rocnuTa-
nnsaumm — 10,0 [8,0; 14,0] cyT. YacTtoTa nepeso-
[a B OTAEeNeHUs1 UHTEHCUBHOW Tepanuu U peaHu-
Mauun (OTaeneHnss aHecTe3nonorMnm n peaHmma-
ummn) coctasuna 41/191 (21,5 %), obwaga yactota
neTanbHOro ucxoaa cpeam naumMeHToB, BoLleALmnX
B uccriegosanve, — 27/191 (14,1 %).

Bba3oBble xapakTepucTuku nauMeHToB B 3aBU-
CUMOCTM OT Mcxoda rocnutanusaumm npeacras-
neHbl B TA6N. 1.

Kak cnegyet us tabn. 1, ctatuctuyeckn sHa-
YyMMble pas3nnunsa B 0a30BbIX XapakTepUcTukax
NaLUneHToB BbISIBMIEHbI TOMBKO AN MeauaHbl BO3-
pacta (<0,001). HecmoTps Ha Wwmnpoko obcyxaae-
MYy Npobnemy CBOEBPEMEHHON rocnuTanu3aunm
nauuneHtoB ¢ COVID-19 B ycnosusax nogbema 3a-
©oneBaeMoCTH, B HALLIEM UCCNEeAoBaHMK He Obino
BbISIBNEHO CTaTUCTUYECKM 3HAYMMbIX pPasnuyuni
B ONMTENbHOCTU 3aboneBaHnsa 0O NOCTYNNeHns
B cTauunoHap. Kpome Toro, Cpoku HasHauyeHnst pem-
JecuBupa He pasnuyanncb Npu oLEHKe Kak OT
Hayana 3aboneBaHusi, Tak U OT Hayana rocnuTa-
nnsaumn.

BbIsiBNEHblI CTATUCTUYECKN 3HAYMMble pasnu-
Yna B YPOBHE NENKOLMTOB B [E€Hb Has3HayeHus
pemMaecuBupa B 3aBUCUMOCTU OT Mcxoda rocnu-
Tanusauun (MeguaHa y ymepLumx nauneHTos — 6,9
[3,7; 9,1]-10%n no cpaBHeHuto ¢ 4,8 [3,4; 6,3]-10%n
Yy BbINUCaHHbIX NaumMeHToB. Ha 6-e CcyTkM OT Ha-
3HayeHusa pemaecusupa (y 60nbLUMHCTBA COOTBET-
cTByeT 1-M cyTkam nocre ero 3aBepLueHust) ypo-
BEHb NENKOLMTOB B rpynne BbiMMCAHHbIX NauneH-
TOB MoO-NpexHeMy ocTaBarncs B npegenax pede-
PEHTHbIX 3HAYEHWU, B TO BPEMS KaK y NaumMeHToB
C neTanbHbIM MCXOO4OM Habnoganock ero ysenu-
yenue (8,1[7,0; 10,0]-10%n v 14,3 [11,1; 15,4]-10%n
cooTBeTCcTBEHHO; p=0,004). B anHamuke B AeHb
Has3Ha4yeHus pemgecuBupa U Ha 6-e CyTku B Le-
NOM OTMeYaeTCs yBenm4eHne ypoBHS NIENKOLMTOB
KaK y BbIMUCAHHbIX, TaK Uy YMEPLUNX NaLNEHTOB,
OQHaKO Yy nocrnegHux ypoBeHb NENKOLMUTOB COOT-
BETCTBYET NIENKOLUTOSY.
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Tabnuya 1
Ba3oBble XapakKTepuCTUKU NaLlMeHTOB B 3aBUCUMOCTU OT UcXxoaa rocnutanusauum
Mokaszatens Ymepnu (n=27) Beinncanbl (n=164) p

Bospacr, nert 63,0 [55,0; 68,5] 51,0 [40,3; 60,0] <0,001
MNon:

MY>XK. 11/27 (40,7 %) 95/164 (57,9 %) 0,2

JKEH. 16/27 (59,3 %) 69/164 (42,1 %)
Bec, kr 100,0 [77,0; 110,0] 90,0 [80,0; 107,0] 0,6
"pynna kposwu:

0 (I 12/25 (48,0 %) 12/36 (33,3 %) 0,5

He 0 (1) 13/25 (52,0 %) 24/36 (66,7 %)
[OnutenbHocTb 3aboneBaHnsi Ha MOMEHT 4,0 [3,0; 5,0] 5,0 [3,25; 7,0] 0,2
rocnuTanusauuu, cyTt
[OnutenbHocTb 3aboneBaHnsi Ha MOMEHT 6,0 [4,25; 9,8] 7,0[5,0; 9,0] >0,9
Ha3Ha4YeHUsl pemgecusupa, cyT
OnutenbHOCTb rocnuTanusaumm Ha MOMeHT 3,0 [2,0; 4,5] 2,0[1,0; 3,0] 0,2
Ha3HaYeHUsa peMaecmesupa, cyT
OnuTtensHOCTb rocnutanusaumm, cyT 10,0 [6,50; 18,5] 10,5 [8,0; 14,0] 0,7
OnutenbHocTb NpebbiBaHusa B OUTP, cyt 6,0 [5,0; 14,8] 9,5 [4,0; 14,0] 0,7
YacTtoTa HasHa4yeHus Toumnmsymada 3/27 (11,1 %) 15/164 (9,1 %) 0,7

Mpn aHanuae nenkoumTapHom opmMyribl ycTa-
HOBJIIEHO, YTO NENKOLMTO3 y NaLMEeHTOB C neTarb-
HbIM MCXOAOM Ha 6-e CyTKu B 6OMbLUMHCTBE Cy-
YyaeB Obin1 00yCnoBneH pakumnen cermeHTosaep-
HbIX HenTpodmnos (10,8 [7,9; 12,5]-10%n y nauu-
€HTOB C NneTanbHbIM ucxogom n 5,3 [4,0; 7,4]-10%n
y naumeHToB 6e3 netanbHoro ucxoga; p<0,001)
(pncyHok). ABGCOMOTHOE KONMMYECTBO Manoyko-
SOEPHbIX HEMTPOMUNOB B rpynnax no Ucxoay roc-
nuTanu3aumm CTaTUCTUYECKN 3HAYMMO He pasnu-
yanocb (p=0,4).

ABCOMTHOE KONMMYECTBO NMMMAOLUTOB B AEHb
HasHa4YyeHus pemaecrBuMpa CTaTUCTUYECKN 3HAYM-
MO He pa3nuyarnoch B rpynnax no ucxogy rocnura-
nm3auum (0,9 [0,65; 1,2]-10%n n 1,1 [0,8; 1,6]-10%n
Yy YMEpLWUX U BbINMNCAHHbIX NALMEHTOB COOTBET-
cTBeHHO; p=0,051). Tem He MeHee npu cpaBHEHUN
AAHHOro nokasartens B rpynnax no ucxody Ha
6-e CyTKM BbISIBMIEHblI CTATUCTUYECKN 3HAYUMbIE
pasnuuus (0,7 [0,3; 1,2]-10%n n 1,5 [1,0; 2,0]-10%n
Yy YMepLMUX U BbINMNUCAHHbIX NaLUEHTOB COOTBET-
cTBeHHO; p=0,002). MNpn cpaBHEeHWN B AnHaMuKe
B A€Hb Ha3Ha4yeHMsa pemaecusmpa u Ha 6-e CyTKu
OoTMeYaeTcs yBenmyeHue ypoBHS NMMGOLUTOB
y BbinMcaHHbix nauyuenToB (1,0 [0,8; 1,4]-10%n
n 1,4 [1,1; 2,0]-10%n cootBeTcTBEHHO; P<0,001),
TOraa Kak cpeam ymepLuux nauuMeHTOB COXpaHs-
nacb numdonenus (1,0 [0,7; 1,1]-10%n n 0,7 [0,3;
1,2]-10%n cooTBeTCTBEHHO; p=0,5).

YpoBHU TpOoMOBOUMTOB B ANHAMWKE Ha AEHb
Ha3Ha4YeHus pemaecmsmpa 1 Ha 6-e CyTKM xapak-
TEpPU3yTCH CTaTUCTUYECKN 3HAYMMbIM yBenu4ye-
HMeM kKak y BbinncaHHbiX (p<0,001), Tak n 'y ymep-

wwux (p=0,007) nauymeHToB. OgHAKO MeaunaHbl
B rpynnax no ucxogy mexagy cobow ctatuctnyec-
K/ 3HauMmo He pasnuyanucb (p=0,5 npu cpaBHe-
HUW Ha AeHb Ha3Ha4YeHus pemaecmsupa; p=0,6 npu
CpaBHEHUUN Ha 6-e CYTKM) N Haxoaunuch B npeae-
nax pedepeHTHbIX 3HAYEHUN.

Mpwn aHanu3e B AUHaMNKe OCHOBHbIX BMOXMMU-
YeCKMX nokasaTenen, acCoUMMPOBaHHbIX C TAXe-
CTbIO 1 NporHo3om TeyeHuss COVID-19, BrisiBne-
Hbl criegytowne ocobeHHocTn (Tabn. 2).

Kak cnegyet n3 1abn. 2, y naumeHToB c netanb-
HbIM MCXOAOM HabrnogaeTcs CTaTUCTUYECKN 3Ha-
4Yumbin pocT ypoHA JIAI B anHamuke (p=0,027),
nokasartenb CPB coxpaHsaeTca Ha ctabunbHO no-
BblILLEHHOM ypOBHe 6e3 CTaTUCTUYECKN 3HAYMMO-
ro cHmwkeHns (p=0,5). ¥ naumeHToB ¢ Bnaronpunar-
HbIM UCXOL40M rocnuTanu3aumm B AUHaMmke otme-
YaeTcs CTaTUCTUYECKN 3HAYMMOE CHIDKEHWNE YPOB-
Ha CPB (p<0,001) n KoK (p<0,001) 6es
HapacTaHua yposHsa J1OI (p=0,7).

Y naumeHToB ¢ 6rnaronpuATHLIM UCXOO4OM rOC-
nuTanu3aunm B AMHaAMUKE OTMeYaeTcs yBenuye-
Hue ypoBHA AJlT Ha 6-e cyTku (34,2 [24,1; 65,8]
EO/nwn84,8[56,2; 142,3] EQ/n; p<0,001), B TO Bpe-
MS1 KaK Y NauMeHTOB C NneTanbHbIM UCXOAO0M Ypo-
BeHb AJlIT B ANMHaAMMUKe CTaTUCTUYECKM 3HAYMMO
He nameHsancsa (48,7 [35,3;67,1) EQ/nwn 75,1 (47,4;
131,6) EO/n; p=0,13).

Mpn oueHke OCHOBHbIX MOKasaTenen koaryno-
rPaMmbl, acCCOLUNPOBAHHBIX C TSXENbIM TeYEeHU-
eMm COVID-19, ctaTUCTUYECKN 3HAYMMbIE pa3nu-
4ns B ypoBHAX [-aumepoB 1 punbprHoreHa B AeHb
HasHa4vyeHusa (p=0,5 n p=0,7 COOTBETCTBEHHO)
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[uHaMuka ypoBHsI NEVKOLMTOB U HEMTPOMUIIOB MO AHSIM BBEAEHUS peMAECUBMPa B rpynnax no mucxody rocnuranusaumm

pemaecusupa, a Takke Ha 6-e cyTtku (p=0,2 n p=0,6
COOTBETCTBEHHO) HE BbISIBIEHbI.

Takum obpasom, pesynbTatbl UCCrELOBaHUSA
NoATBEpPXAaloT porb Bo3pacTa Kak dpakropa puc-
ka HebnaronpusaTHoro ncxoga COVID-19 y rocnu-

TannanpoBaHHbLIX MNALWEHTOB, AaXe cpeaun nauu-
€HTOB, MOMNYYMBLUUX fleYeHne peMaecuBnpomMm.

Y nauuneHToB, Norny4yaBLUKX NevYeHne pemaecu-
BUPOM, OTCYTCTBME yBenunyeHnsa abconTHOro
KonmyecTtea NUMA@OLMUTOB, CTONKO MOBbILLIEHHbIN

Tabnuuya 2

OvHamuka nokasatenen JIAI, KOK, CPB B geHb Ha3Ha4yeHus pemaecuBupa u Ha 6-e CyTku
B rpynnax no ucxoay rocnuranusauum

BbinncaHHble YmepLune
[NokasaTenb
neHb 0 [€eHb 6 p neHb 0 [eHb 6 p
nar 643,9 667,7 0,7 777,0 1093,0 0,027
[402,6; 925,6] [420,7; 862,8] [703,6; 848,5] [738,4; 1974,9]
KOK 348,7 105,0 <0,001 164,3 265,1 0,7
[155,6; 783,8] [45,6; 202,0] [112,8; 527,6] [94,7; 340,5]
CPB 30,4 14,8 <0,001 28,2 26,3 0,5
[21,1; 85,3] [4,2; 25,1] [16,0; 117,4] [11,5; 49,7]
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ypoBeHb CPB, HapacTaHue JIAIN B AnHamuke 6binm
accouMnpoBaHbl C HACTYNNEHNEM reTanbHOro
ncxopna.

BbisiBneHHaa TeHOeHUUS K YBEMUYEHUIO KOMK-
yecTBa NENKOLUMUTOB 3a cYeT hpakumm HenTpodu-
MOB Y NauneHToB C HebnaronpuUATHbBIM UCXOLOM
MOXET CBUAETENbCTBOBAaTb O BO3MOXHOM Hamnwu-
4 GakTepmanbHON UHMEKLMM Y NALMEHTOB AaH-
HoW rpynnbl. Mony4yeHHble pesynbTaTbl CornacyrT-
Csl C paHee OnNyOGNMKOBaHHbIMU OaHHbIMKU, CBUAE-
TENbCTBYHOLWMMU O PasBUTUM MMMYHOCYMNPECCHB-
HOro cocTosHus y naumeHtoB ¢ COVID-19.
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MOP®OJIOFOYECKME OCOBEHHOCTHU NMOPAXEHWUA NEMKUX
U APYIT'nX BHYTPEHHUX OPFAHOB NMPU COVID-19

'Benopycckas MeauUMHCKas akagemus nocneaunnomHoro obpasosanus, Muxck, benapyce,
2Benopycckunii rocyqapCTBEHHbIN MeauLMHCKUI yHUBEpcuTeT, MuHck, benapyce,
SPecnyBnukaHCKUin KNMHUYECKUA MeQULMHCKUI LEHTP
YnpaBneHnus genamu MNpesngeHta Pecnybnukn benapych, MuHck, benapycb

Uenb uccnedoeaHusi. YcmaHosumb Mopghosiocudeckue 0CoObeHHOCMU MOPaXeHUs fie2Kux U Opyaux 8HympeHHUX
opzaHos y ymepwux ¢ COVID-19.

Mamepuan u memodsl. [poaHanusuposaHbl pe3yrbmambel MopPgOI02U4eCKo20 uccriedosaHusi 44 ymepuwux ¢ Kopo-
HasupycHoul uHgekyueli COVID-19, ebinonHeHHo20 8 MuHckom obriacmHOM namosiocoaHamomudyeckom 6ropo. OueHu-
8anu MaKpOCKOMUYEeCcKUe U MUKPOCKOMUYECKUE U3SMEHEHUST 80 8HYMPEHHUX op2aHax: lleeKux, cepoue, rneyeHu, rnovykax
U HadrnoYye4yHUKax.

Pe3ynbmamebl. 3abonesaHusi cepdeyHo-cocyducmol cucmembl 6binu 8bisienieHbl y 100 % (n=44) ymepuwiux, oxupe-
Hue — y 47,7 % (n=21), caxapHbili duabem — y 25 % (n=11). Mwemuyveckas 6onesHb cepdya npusHaHa codemaHHbIM
3abonesaHuem y 29,5 % (n=13) ymepwux, apmepuanbHasi 2unepmeH3usi U caxapHbili Quabem — ¢boHo8bIM 3aboriesa-
Huem y 70,5 (n=31) u 20,5 % (n=9) coomeemcmeeHHoO.

Y 100 % (n=44) ymepwux ¢ COVID-19 6birno obHapyxeHo Oughghy3Hoe anbgeorsipHoe nospexdeHue (LAl). B neakux
OOHOBPEMEHHO B8bISIBMANU MPU3HaKU 3KcCydamugHOU (2uanuHosebie MemMbpaHsbl), nponugepamusHoUl (aunepriasusi MHes-
mMouyumos 2-20 muna) u ¢ubponnacmuyeckol (nponugepayus cpubpobiacmos ¢ seneHusmMu gubposa) cmadud.
B muokapde vawe Habnwodanu o4azoebili HEeKPO3 KapOuoMuouumos, obycrioeneHHbIl npeumMyuecmeeHHO yumornu3om,
HO rpu 3moM He bbIno bonbwux crueHbIX obracmell Hekpo3a u omcymcmeosarsnu rnpusHaku demapKayUuoHHO20 eocra-
neHus. lMpu3aHaku ocmpozo MoYe4yHo20 rnospexoeHust ommedeHsl y 43,2 % (n=19) ymepwux.

3aknroyeHue. Haubornbwee snusHue Ha pazsumue u ucxod COVID-19 y ymepwux oka3danu 3abosniesaHusi cepOeyHo-
cocyducmoli cucmemsbl, OXupeHue u caxapHbit duabem. ATl npu COVID-19-accoyuupogaHHOM MopaxeHuu rieeKux
rnpomekaem ¢ HapyweHueM Knaccuyeckoli cmaduliHocmu meyeHus. Knaccuyeckuli muokapoum, coomeemcmeyrowul
Hannacckum mopghonoeudeckum kpumepusim 2016 e., y nayueHmos ¢ COVID-19 ecmpeydancsi pedko.

Knrouesbie cnoea: COVID-19, kopoHasupycHas uHgekyus, SARS-CoV-2, ocmpsbil pecrnupamopHsbiti ducmpecc-
cuHOpom, dughhy3Hoe anb8eOosIsIPHOE MOBPEXOeHUEe f1IeeKuX, MOpPOIo2usl.

Objective.To establish morphological features of lung and other internal organs lesion in the deceased with COVID-19.

Materials and methods. The morphological study results in 44 deceased patients with COVID-19 performed in Minsk
regional pathoanatomical bureau were analyzed. Macroscopic and microscopic changes in the internal organs (lungs,
heart, liver, kidneys and adrenal glands) were estimated.

Results.Cardiovascular diseases were detected in 100 % (n=44), obesity in 47.7 % (n=21), diabetes mellitus in 25 %
(n=11) of the deceased. Coronary heart disease was recognized as a combined disease in 29.5 % (n=13) of the deceased,
arterial hypertension and diabetes mellitus were a background disease in 70.5 (n=31) and 20.5 % (n=9) of the deceased
respectively.

In 100 % (n=44)of the deceased with COVID-19 diffuse alveolar damage (DAP) was revealed. Signs of exudative
(hyaline membranes), proliferative (type 2 pneumocyte hyperplasia) and fibroplastic (fibroblast proliferation with fibrosis
phenomena) stages were simultaneously detected in the lungs. In the myocardium focal necrosis of cardiomyocytes was
more often observed, mainly due to cytolysis, but there were no large draining regions of necrosis and there were no signs
of demarcation inflammation. The signs of acute kidney injury were reported in 43.2 % (n=19) of the deceased.

Conclusion. Cardiovascular diseases, obesity and diabetes mellitus had the greatest impact on the development and
outcome of COVID-19 in the deceased. DAP in COVID-19-associated lung injury occurs with a violation of the classical
staging. Classic myocarditis matching the 2016 Dallas Morphological Criteria was rare in patients with COVID-19.

Key words: COVID-19, coronavirus infection, SARS-CoV-2, acute respiratory distress syndrome, diffuse alveolar lung
injury, morphology.

HEALTHCARE. 2022; 8: 74—78.
MORPHOLOGICAL FEATURES OF LUNG AND OTHER INTERNAL ORGAN LESION IN COVID-19
0. l. Svetlitskaya, T. A. Bich, O. A. Yudina, A. M. Nerovnya

NosBneHre HOBOro BbICOKONATOreHHoro wram- pe 2019 . B . YxaHb npoBuHUMK Xy6ai (KuTtait)
Ma KOpOHaBuMpYyca TSXXernoro oCTporo pecnupatop-  npuserno K rnotansHon naHaemun [1, 2]. Mo co-
Horo cuHgpoma 2 (severe acute respiratory croaHuio Ha 20 anpens 2022 r. BoO BceM Mupe bbino
syndrome coronavirus 2 —SARS-CoV-2) B fekab- oduumanbHo 3aperucrpuposaHo 6Gonee
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504 079 039 cnyyaes 3abonesaHus 1 6 204 155 cmep-
TEN OT KOpOHaBUpPYCHOW MHpekumn 2019 .
(CoronaVirus Disease 2019 — COVID-19) [3]. Co-
XPaHSOLLMIACS BbICOKMI ypoBEHb 3abonesaemoc-
TW NOXUTCS TSHKKMM BpeMeHeM Ha 34paBooxpaHe-
HWe 1 conpoBoXxgaeTcsa 6onbLLMMY 3aTpaTaMu Ha
neyeHve N BbICOKOW neTarnbHOCTbio [4—7].

COVID-19 npencraensieT cobon nonmcucTem-
Hoe 3aboneBaHue, OOHAKO Ierkve ABMSTCA Oc-
HOBHbIM OpraHoM, KOTOpbIA NopaxaeTcs npu ero
Tsbkenom TedeHnn. COVID-19-accoummnpoBaHHbIin
OCTPbIA pecnupaTopHbIi AUCTPECC-CUHOAPOM
(OPLC), ogHa 13 Hanboree Tshkenbix opM KOpoHa-
BMPYCHON nHdpekumm, passmsaetcsa y 30—40 % roc-
nUTanManpoBaHHbIX NnauneHtTos ¢ COVID-19, obyc-
nosnueas Ao 70 % cmepTenbHbIX UCXOLOB
[8, 9]. OAnsa adhbcbekTnBHOM NpOOMNaKTUKN Pa3Bu-
TV 1 neveHus Tskenbix popm COVID-19 Tpeby-
eTcsa rnybokoe NoHMMaHue natoreHesa 3abornesa-
HUA, YTO HEBO3MOXHO 6e3 aHanusa pesynbTaToB
naTonoroaHaTOMUYECKNX UCCreaoBaHuN.

Llenb nccnegoBaHnss — yctaHOBUTbL Mopporio-
rmyeckne 0CoO6EHHOCTN NOpaXKeHUst Nerknx n opy-
MMX BHYTPEHHMX opraHoB y ymepLumnx ¢ COVID-19.

Matepuan m metToahbl

lMpoaHanuanpoBaHbl pesynsratbl Mopdonoru-
Yyeckoro uccnegosaHus 44 ymepLumx ¢ KOpoOHaBK-
pycHon nHdpekumnen COVID-19, BbINOMHEHHOIO
B MuHckom oGnacTtHoM naTonoroaHaToMUYeCKOM
6ropo. MyxunHbl coctaBunu 59,1 % (n=26), xeH-
wnHbl — 40,9 % (n=18). CpenHui Bo3pacT ymep-
wunx coctaeun 59,0 [53,5; 67,5] roga n He 3aBucen
OT reHaepHsbix pasnuuunn: 58,0 [53,0; 63,0] roga
ans MmyxuuvH n 64,0 [54,0; 73,0] roga ons >XeHWuH
(p=0,1385).

MepuaHa BpeMeHu, NpoBeAEHHOro B CTaLMOHa-
pe, coctasuna 7,0 [2,5; 11,5] konko-gHA. CmMepTb
nauneHToB HacTynana B pasHble CPOKW rocnuta-
nunsaumn: o 5 cyt — 18 (40,9 %) naumeHTOB, N3
HUX JOCYTOYHas neTanbHOCTb Bblfla oTMeYyeHa
B 8 (18,2 %) cny4yasx; Ha 6—10-e cyTku nocre roc-
nutanusauun — 13 (29,5 %), nocne 10 cytT— 13
(29,5 %).

Y 36,4 % (n=16) ymepLumx ObIfI0 yCTAaHOBNEHO
HanMyne KOMOBMHUPOBaHHLIX 3aboneBaHuin. Npu
3ToOM B 6,8 % (n=3) cny4yaeB B Ka4eCTBE KOHKypU-
pytoLmx 3abonesaHuii urypmpoBanu oCTpbIi UH-
dapKT MUoKapaa, BHYyTPUMO3roBoe KpOBOWU3NUSA-
Hue (remaTomMa) U MUMENOAUCNNACTUYECKUA CUHA-
pom; B 29,5 % (n=13) crny4yaeB B ka4yecTBe cove-
TaHHoro 3aboneBaHus — uwemudeckas 6onesHb

cepaua (MBC): atepocknepoTudecknin kapgmo-
CKIepos.

Heobxogmmo oTMeTuThb, 4TO 3aboneBaHus cep-
AEYHO-COCYAUCTON CUCTEMbl MMENN MECTO
y 100 % ymepumx: y 31,8 % (n=14) 6bina BoisiBrie-
Ha apTepuanbHasa runepteHsunda (AlN); y 2,3 %
(n=1) —NBC;y 65,9 % (n=29) — coueTaHne NBC
n Al". Mpu atom Al" cpurypuposana kak hoOHOBOE
3abonesaHune y 70,5 % (n=31) ymepLumx.

HapyLueHue xumpoBoro obmeHa (MHAEKC Macchl
Tena >30 kr/M?) pa3nnyHoOn CTENEHN TSXKECTM Bbl-
aBrneHo y 47,7 % (n=21) ymepwux, npu 3aToMm
y 40,9 % (n=18) oxxnpeHune npmsHaHo PoHOBLIM 3a-
bonesaHuem. CaxapHbin gnabet (CL) nmen mec-
T0y 25 % (n=11) ymepLunx; dpoHoBbIM 3aboresa-
Huem C[ ssnanca y 20,5 % (n=9).

XpoHnyeckas natonoruns novek (nmenoHedpur,
WHTepCTULManbHbIA HedpuT, MoYekaMeHHas 6o-
nesHb), Kak npaBunio, BHe 060CTpeHns BbiSBNeHa
y 22,7 % (n=10) ymepLumx, ne4yeHun (renatutsbl, re-
nato3) — y 11,4 % (n=5). BoisBneHHasa xpoHuye-
ckas natornorus novek n nevyeHun Gblna oTHeceHa
K COMyTCTBYHOLLUMM 3aboneBaHUsAM.

XpoHuyeckasa naTonorusa nerkux mmena mMecro
y 6,8 % (n=3) ymepwmx. BpoHxuanbHaa actma
N XpoHuyeckas obCTpyKkTMBHasa 6onesHb nerkux
npu3HaHbl poHoBbIMK 3abonesBaHuamMu y 4,5 %
(n=2) ymepLUnx, XpOHUYeCKUn BpOHXUT BHE 0BO-
CTPEHUS YCTaHOBIIEH B Ka4eCTBe COMyTCTBYHOLLErO
3abonesanns y 2,3 % (n=1).

Cratuctuyeckasn obpaboTka AaHHbIX BbIMOSTHe-
Ha C MCNoNb30BaHWEM NPorpaMMHOro naketa
STATISTICA 10.0. NpoBepKy Nony4yeHHbIX AaHHbIX
Ha COOTBETCTBME 3aKOHY HOpMarbHOro pacnpege-
neHnst NpoBoauNM ¢ nomoLlso kputepus LWanu-
po—Yunka (W-tecT). Pesynbratel npegcTaBneHbl
B BUAe MeamaHbl N MEXKBapTUMbHOIO MHTepBana
(Me [925; q75]). Ansa oueHKn cTaTMCTUYEeCKon 3Ha-
YMMOCTU Pas3nNuuni Mexay OBYMsi HE3aBUCUMbIMU
BblIbOpKaMn mncnonb3oBann kputepun MaHHa —
YutHu (U-TecT). Hynesas runoTtesa 06 oTCyTCTBUM
CTaTUCTUYECKN 3HAYMMbIX pas3nnyuin oTBepranacb
npu p<0,05.

PesynbTaTbl M o6CcyXpaeHue

Mpn mMakpocKkonnyeckoM uccnenoBaHUN OTeK
N runepemMus BEpXHUX AblxaTenbHbIX NyTen U rmoTKn
BbisiBNeHbl y 68,2 % (n=30) ymepmx ¢ COVID-19.
OcTpblIi 3p0O3UBHbIN TpaxenuT nmen mecto y 11,4 %
(n=5) ymepLumx. B npocseTe Tpaxen v KpynHbIX 6poH-
XOB B BOMbLUMHCTBE Cry4YyaeB oTAensiemoro 6biro
HEMHOro — yMepeHHOe KOSIMYEeCTBO MEHUCTOM
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XWOKOCTW, Yalwe y ymepwmx ¢ ¢oHoBOM
n/vinn coyeTaHHoOW cepaeyHO-COCYAMCTON NaTosio-
rmen, N HebornbLIOE KONMUYECTBO BA3KOW CIU3W.
B penkux cniyyasx otgensemoe B npocBeTe 6bino
FHOMHBIM.

Y 60MbLlUMHCTBA YMEPLUMX B PaHHME CPOKN 3a-
bonesaHua nerkmne 6bInmM 06bIYHOMO LiBETA, HE YBe-
nnyeHsl B o6beme (puc. 1, UB. BKrerka), nanbna-
TOPHO He NIIOTHbIE, KPOME ClyyYyaeB CoYeTaHus
C OTEKOM nerkux, Npu aToM Ha paspese ferovHas
TKaHb Oblna ¢ 06MIMbHLIM MEHUCTBLIM OTAENSEMbIM.
OpHako B Bonee nosgHue cpoku (Npu AnuTesb-
HocTK 3aboneBaHusa 6onee 4 Hen) y YacTn ymep-
LWMX TKaHb JerkMx npuobpeTtana «necTpbin» BUA
3a cYeT o4aroBblX KPOBOWU3MUSAHWUIA Nog NneBpon
nnbo cTaHoBMNacb CEPON M NIIOTHON BCneacTBme
ObiCTporo passuTtus gudpo3sa.

Y 52,3 % (n=23) ymepLunx BbisiBNeHa OBYCTO-
POHHAS CepO3HO-AeCcKBaMaTuUBHasA BUPYCHas
NMHEBMOHUSA C Bblpa)XEHHbIM UHTEPCTULMANbHBIM
KOMMOHeHTOM; y 47,7 % (n=21) ymepLUnX NHEBMO-
HUs npuobpena BUpYCcHo-6akTepuanbHbIn Xapak-
Tep. Npu aTOM MeagnaHa BpeMeHu, NpoBeAeHHOro
B CTauuMoHape, y HuX Bbina conocrtaBnma u cocta-
Buna 5,0 [2,0; 10,0] n 8,0 [6,0; 12,0] konKo-OHSA
cooTBeTCcTBEHHO (p=0,1579).

Mpn rmcTonornyeckom nccrnegoBaHnm ferkmx
y 100 % (n=44) ymepwmnx ¢ COVID-19 obHapy-
XeHo anddysHoe anbBeonsapHoe noBpexgeHme
(OATT). OgHako noepexaeHue nerkux, Kak npa-
BUNo, 6bI10 HEOAHOPOAHbLIM, C HapyleHueM
Knaccuyeckon ctagunHoctn tevenus OAIN (ak-
ccygaTuBHas, nponudgepaTtmBHaa u pubponna-
cTudeckas dasbl) [10]. B aHanuaMpyemom cek-
LUWOHHOM MaTepuane ogHOBPEMEHHO OTMeYeHb!
y4yacTKuU nerkux ¢ rmanuHoBbIMM MeMbpaHamu
(skccypatmBHasa asa), runepnnasven nHeBmMo-
unToB 2-ro TMna (nNponudgepaTtnHaa ¢asa)
n nponudepaunen pnbpobnacTos ¢ ABNEHNAMU
HaudnHarweroca hubposa (pubponnactudeckas
¢asa). BolpaxkeHHOCTb MOpdONornyecknx npu-
3HaKoB nponudepaTnuBHOM U pmbponnacTmyec-
Kon a3 c npusHakamu opraHmsauum B Jerkmx
3aBucerna ot NpoJoIKMUTENbHOCTM 3aboneBaHuns.
MosiBneHne B nNo3gHux ctaguax 3abonesaHus
CBEXMX 04aroB MNoBpexaeHus (rmanmHoBble MeM-
OpaHbl), Ha Hall B3rnsd, MOXHO 0ObACHUTL pas-
HbIMW NPUYNUHAMU, B TOM YUCIe BEHTUNATOP-ac-
COLMNPOBAHHbBIM MNOBPEXAEHNEM Nerkux, Npnco-
eANHUBLUMMCS CENCUCOM U CEeNnTUYECKUM LIOo-
KOM, a TakXe NepcUucTupyroLlwen BUMpycHoOMn
NHpekumen.

Ha paHHux cTtagusx 3aboneBaHusi B OCTPYIO
dazy Al oTmevyanacbk MaccuBHas AeckBaMauns
B NPOCBET aNnbBeofbl MHEBMOUWUTOB 1-ro
N 2-ro TMna ¢ NPMMEChI0 arnbBEOSSAPHbIX MaKpo-
dharos 6e3 HapyLLUEeHU anbLBEONAPHON apXUTEKTY-
pbl (pyC. 2, UB. BKMeKnka). OKCCyAaTUBHbIA KOM-
MOHEHT B paHHen ctagumn 3aboneBaHus BblpaxeH
He3HauMTenbHO NMbo ymepeHHo. BeisBnanack
cnabas MHuneTpaunst anbBEONsAPHbLIX NEPEropo-
OOK N NepuBacKyrspHbIX NMPOCTPaHCTB MOHOHYK-
neapamu ¢ hOpMMpPOBaHMEM MHTEPCTULMANBHbBIX
MOHOHYKeapHbIX (B OCHOBHOM MM oL MTapHbIX)
BocnanutensHbIX MHUNLTpaToB. B Mukponpena-
paTax BCTpeyanucb MHOrosiAepHble CUHLMTUAnMb-
Hble KNeTKNU C BUPYCHbIMU LMUTONATONOAOOHLIMU
N3MEHEHUSAMMU.

OTmevanuncb NONTHOKPOBUE KanUNNSPOB U paH-
Hee obpasoBaHWe rManuHoBbIX MembpaH 6e3 nH-
TepcTuumnanbHon opraHusaumm. OgHOBpeMEHHO
C NepeyvncneHHbIMM N3MEHEHUSMIN B OTAENbHbIX
y4yacTKax Nero4yHow TKaHu BbisiBNIEHbI penapaTus-
Has runepnnasmsa NHEBMOLMTOB U Nponudepauns
punbpobnacTos, YTO CONPOBOXAANOCH OTNOXEHU-
em mbpuHa BAOMb MO KOHTYPY MeXarnbBeonsip-
HbIX Neperopogok ¢ UX NOCTENEHHbIM YTOSLWEeHW-
eM. Y naumneHToB C ANUTENbHbIM TedeHnem 3abo-
neBaHus (kak npasuno, bonee 4 Hen) BbIABNASAICA
dnbpo3 ¢ YaCTUYHbLIM UK MOSTHBIM PeMogennpo-
BaHMEM JeroyHon TkaHW. B oTgenbHbIX cryyasx
nmena MecTo NIIOCKOKNeTo4YHasa meTannasus au-
CTanbHbIX OTAENOB AbIXaTerNbHbIX MyTEN U anbBe-
ONsIPHbIX 30H. Taknm o6pa3om, Npu KOPOHaBMPYC-
Hon uHpekumm SARS-CoV-2 anemMeHThbl 3axunene-
HWUS B Nerkux coceacTBOBanu ¢ HOBbIMW yyYacTKa-
MU NOBPEXAEHUS.

B cocypax nerkmx otmevanucb nepvBackynsp-
Hble NIMMdoLMTapHble BOCnanuTenbHble MHUIBT-
paTtbl C TEHAEHLMEN K NPOHUKHOBEHWIO NMMdoLm-
TOB B TOMLY COCyAUCTOW CTeHku (puc. 3, a,
uB. Bknerka). OyaroBble 1 pacnpoCTpaHeHHbIe
numdounTapHble BackynuTbl Obinv BbIBNEHbI
y 50 % (n=22) ymepLunx.

Ewe ogHMm BaxHbIM HabrnogeHnem SBUNOCh
obHapyXeHne MMKpPOTPOMBOB (TpOMBOLMTapPHbIX
n/mnn nBpPUHOBBLIX N TPOMBOLMTAPHbIX) B fleroy-
HbIX Kanunnsapax u NpoceBeTax NeroyYHblX apTepui
pasnuyHoro kanubpa (puc. 3, 6, uB. Bknenka),
B TOM 4MCne KPYMHbIX U CPeaHUX BETBEN C pa3Bu-
TUEM Yy4acTKOB WH(apLMpOBaHUs JIErOMHOW TKa-
HW. [pn aToM TpombBoamMbonusa BeTBEN NEroYHom
apTepumn Kak OCrioXXHeHue Obina BbiHeCeHa B Au-
arHos Toneko y 11,4 % (n=5) ymepLumx.
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HeobxoanMmMo OTMEeTUTb, YTO COCYOMUCTLIN TPOM-
003 U MUKPOTPOMBO3 ABMSKTCS YaCTbIMU NPOSIB-
nexnnsamu JAT, BO3HMKAOLWMMK B pe3ynbrate no-
KanbHOro BocnaneHus gaxe npu oTCyTCTBUM CU-
cTeMHown runepkoarynaumm [10]. B Takux cnyyasx
B COCyOax MUKPOLMPKYNATOPHOro pycna, npune-
XallmMX K 30HaM JeckBaMaLuy anbBeEONSIPHOro anu-
Tenus B MexanbBeOonspHbIX neperopogkax, MHu-
ummpyeTcs BbinageHne Huten mbpuHa BCnea-
CTBME aKTUBaLMWM npoLecca CBepTbIBaHUSA KPOBU
ONA 3aKpbITUS 30H NOBPEXOEHUS anbBeONspHO-
KanunnapHon mMembpaHbl.

B mexanbBeonsipHbIX Neperopoakax noBpex-
OEHHbIX anbBeon oTMeYanuchb rmagkoMbilleyHas
MeTannasnsa u Murpaumnsa Mes3eHxmmarsbHbIX CTBO-
NOBLIX KNETOK B FIEFOYHYO napeHxumy ¢ andde-
peHunpoBKom nx B hnbpobnacTsl U 3anyCckoM npo-
uecca ¢oumbposa (puc. 4, LB. BKreKka).

[MocTeneHHoe yToSLEHNE MeXanbBeOoNAPHbIX
neperopogok u HapactaHue asneHun ¢ubposa
B NO34HUE CPOKM 3aborieBaHnsa COnpoBOXOANMCh
coaBrneHnem aptepuon. B otgenbHbIX criydaax
B NNEro4HOM TKaHu 6bin BbISIBNEH reMmopparniyeckmmn
KOMMOHEHT, KOTOPLIN NPOSIBAANCS NMOMIHOKPOBUEM
COCYL0B MeXaribBeOonspHbIX MEPEropoaokK, oyaro-
BbIMW MHTPaanbBeoNApHbIMU U MeXanbBeonsapHbI-
MU remopparmsamu.

Mwokapa npy MakpoCKOMM4Yeckom uccrnenoBa-
HUK BbirNsgaen 6nedHbiM, Aps6nbIM, B 60MNbLUMH-
CTBE CNy4yaeB C pacClMPEHHbIMU KaMepaMu, HO
0e3 yBenuyeHnsa maccbl 1 TONWMHbI MUOKapaa
xenygoukos (puc. 5, ug. Bknenka). OTmevanucb
ovyarn HepaBHOMEPHOrO KPOBEHAMOSTHEHUS C Ye-
penoBaHveM 6negHbIX U MOSTHOKPOBHbIX Y4aCTKOB.

Mukpockonmyeckn B MUOKapae BbISBNANUCH OU-
CTpodhns KapONOMMOLIMTOB C NOSIBIIEHNEM NEPUHYK-
rfieapHbIX BKMAKYEHUN, LUMTONU3 KapaAnMOMUOLUTOB
C MCYEe3HOBEHMEM MNOMNEPEYHON UCYEPYEHHOCTU
N POKYyChbl 3aMECTUTENBHOMO, MOCTHEKPOTUYECKOrO
MEJSIKOO4aroBoro Kapguockreposa, 4acto C Hann4uu-
€M CKyOHOro nonmMmMopdHOKNETOMHOMO MHpUnbLTPa-
Ta (puc. 6, uB. Bkrenka). B MUKpOLMPKYNATOPHOM
pycrie oTmevanacb nponudepaums aHgoTennanbs-
HbIX KIETOK B BUAE SHAOTENMArbHbIX NOAYLLEK.

Heo6xoanMMo OTMETUTb, YTO KNacCUYECKUI
MUOKapauT, COOTBETCTBYOWMI Jannacckum mop-
donornyeckum kputepusam [11], yacto Habnogae-
MbIA NPU BUPYCHbIX UHGEKUUNAX, Y NaLnMeHTOoB
¢ COVID-19 BcTtpevancs peako. B Hawem uccne-
AoBaHMM MOpPdOnorMyeckne NprusHakm MmMokapam-
Ta oTMeYeHbl Tonbko Yy 4,5 % (n=2) ymepLumx.
Yawe kapanomMmmoLmTbl 6b11mn yBenumyeHbl B o6be-

Me C S4epHbIM NonMMopnaMom. Y naumeHTos,
KOTOpble paHee cTpagann cepae4vyHo-CocyanCTbl-
MU 3aboneBaHNaMN, OTMeYanucb MHTEPCTULMATb-
HbI U NepMBacKynsipHbIN Mbpo3. Y naumnmeHToB
C ULLIEMNYECKMM MOBPEXAEHNEM MUOKapaa u/unm
LLIOKOM MMEeN MECTO O4aroBbIi HEKPO3 KapAnOMMU-
ouuToB, 0BYCNOBMEHHbIV NPEUMYLLECTBEHHO LU-
TOMM30M, HO NPU 3TOM He Obino 6onbLUMX CrmB-
HbIX obnacTten Hekpo3a KU OTCYTCTBOBaNWU NpuU3Ha-
KM OeMapKauMOHHOro BOCnasneHus.

Y ymMepLInX, UMEBLLMNX COMETaHHYIO NaTONOrnto,
MaKpOCKOMNYECKM NeYeHb Oblnia HopMarnbHbIX UK
HeCKONbKO yBenuyeHHbIX pasMmepos, bnegHas,
XentoBatasl, C MyCKaTHbIM pUCyHKOM. pn rmcto-
nornyeckom nccnegosavum y 20,5 % (n=9) ymep-
LWMX OTMeYeHa ovaroBas M pacnpocTpaHeHHas
KPYMNHO- 1 MernkokanenbHas Xupoeas guctpodus
renatounToB, y 2,3 % (n=1) — rnannHoBo-
KanenbHasa AUCTpoduUsa renaTounToB U MenkooYa-
roBble HEKPO3bl MeYeHn (puc. 7, UB. BKMENkKa).

MakpocKonmMyeckn noYkK, Kak NpaBuno, MMesnm
HopMaribHy (hopmy 1 pasmep U BbINn HECKOSb-
KO yBenu4yeHbl B pasMepax M Macce 3a cyeT He-
KpO3a anuTenns uU3BuUTbIX KaHanbuesB (puc. 8,
uB. BKrerka). puaHakm OoCTporo noyYeyvyHoro no-
BpexaeHnsa 6binm otmedeHbl y 43,2 % (n=19)
YMEPLLINX.

B kny6oukoBoin (30Ha BbIpaboTkM MUHEpano-
KOPTUKOMAOB) N NMYYKOBOW (30Ha BbIPABOTKK TrItO-
KOKOPTMKOMOOB) 30HaxX KOPKOBOIO Cosi Hagnoyey-
HUKOB OTMEeYarcsa MenkogOKyCHbIA LNTONU3, YTO
KIMHUYECKM MOTTIO NPOSIBNATLCA NPU3HaKaMy He-
AOCTaTOYHOCTU KOPbl HaAMOYeYHUKOB U B paae
cny4aeB notpeboBaTb Ha3HaYEeHUs MIOKOKOPTU-
KOMOHOW Tepanuu.

B biBOABLI

1. Hamnbonbluee BNusaHMe Ha pasBuTHE U UCX0L4
COVID-19 y ymepLumnx okasanu 3abonesaHus cep-
OEe4YHO-COCyanCTON cuctemsbl, oxmpeHue n Ch.

2. [Mpn rmcTonorn4eckom nccrieqoBaHum nerkmx
y ymepwux ¢ COVID-19 OAIT obHapyxeHo
B 100 % cnyyaeB U1, Kak NpaBumno, ObINI0 HEOOHO-
POOHbIM C HapyLLUEHUEM KITaCCUYEeCKOM CTagunHo-
CTU TeyeHusd. B aHannsmpyemom CEKLMOHHOM Ma-
Tepvane O4HOBPEMEHHO OTMEYeHbl Y4acTKu ner-
KMX C XapaKTepHbIMU MpU3HaKkamm aKCCyaaTUBHON,
nponudepaTmBHON 1 ubponnacTuieckon gas,
3MNEeMEeHTbI 3aXXUBMEHNA COCeacTBOBanu C HOBbI-
MU y4YacTKkamun NOBPEXAEHMS.

3. Knaccuveckunin MmokapguT, COOTBETCTBYIO-
wun Jannacckum mMopdonornyecknm Kputepusim
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OOMeH onbITOM

2016 r., yacTo HabnogaeMbln NpY BUPYCHbIX WH-
dekunax, y naumeHtos ¢ COVID-19 BcTpeyvancs
penko.Yalle Habnogancs ovaroBbii HEKPO3 Kap-
ONOMMOLMTOB, 0BYCNOBMNEHHbIN MPENMYLLIECTBEH-
HO LUWTOMN30OM, HO NPX 3TOM He ObINo GonbLUMX
CNMBHbIX 0BriacTen Hekpo3a 1 OTCYTCTBOBaNU Npu-
3HaKn gemMapKauWoHHOro BOCManeHus.
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CeTtnuukas Onbra ViBaHoBHa — K. M. H., JOLEHT
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¢ Bpau umeem Oeno ne ¢ bonesuamu, a ¢ 6OIbHLIMU,
U3 KOMOpwIX Kadxicobvlil boieem no-ceoemy.
B. II. Cepbckuii
¢ Bpau dondicen sudemv neped coboil He OOIbHOIU
opzan, HO DONLHOL OpeaHusM, DONLHO20 UYeN08eKd.
¢ He sacnyacuuts 0ogepusi 6016H020, eciu He byoeulb
emy couyecmeosams, ub0 yeno8ex HuKo20a He 008epum
camozo 0opo2o2o Kiaod — JCUsHU — JUly, 8 CepOeHHOCU
Komopozo on He yeepen. He 3aciyocuuv dosepus H60nb-
HO20, ecii Xopouio e2o He obciedyeutb U 6HUMAMETbHO
He 8bICAyUlaeib e2o Jicanod, maxk Kak 001vHol He Oydem
8epumb, YUMo mol NOIHAL €20 CHPAOAHUS.
B. Bezanvckuii
¢ Bpau ¢ ¢uzuonomueti MpauHoil, yepiomMoll... Henpu-
8emausoll, cepoumoll, XmMypoii ocopuaem 00IbHO20,; 8pay
JHce ¢ IUYOM 8ecenviM, De3MAMENCHbIM, NPUBCHIUBLIM,
OMKPLIMLIM padyem e2o.
@. Pabne
¢ Couyscmeue O0IbHOMY O0NHCHO OblMb OCHOBHBIM
d8udICeHUEeM YyMa U cepoya epaud.
T. Kenanoscku
¢ Ecmb u Oywesnvle nexapcmea, Komopule 8padyiom
meno... CuM UcKyccmeom coobujaemes ma meepoocnms oyxa,
Komopasl nobedicoaem menechvle 60U, MOCKY, MeMAaHus
u Komopas camvle 601e3HU NoKopsiem 6one DOTbHOZO.
M. A. Myopos
* B meduyure Hem 08YX Mupog: mupa 1abopamoputi
U Mupa KIuHuKY, Mupa oyxa u mupa mena. Ecmo ooun-
e0UHCMBEHHBII MUP 8 KOMOPOM NPOUCX005m OecKoHey-
HO cnodicHble signenus... Co3Hasas eOuHCmeo venogevec-
K020 opeanusmd, Hacmoswull epai 00HOBPEMeHHO 8pa-
yyem u omuasHue, U opeanudecKue HapyuleHus, Komo-
pble 0HO nopodicoaem.
A. Mopya
¢ BonvHotl npuxo0um K 8pauyy ¢ «moyueti oxcuoa-
Husy... Eciu 6onenomy nocie nepeoco nocewenus epaua
He cmano nezue, 5mMo He 6pad.
B. M. bexmepees
¢ 30ecv (Ha Kypopme) cneyuanucmol aeuam cepoye
sannamu. Kaxoti 630op! Cepoye MoxicHO neuums moavko
cepoyem!
U A Jlesuman

Myopsie mvicau 3HameHumslx epayell

Bpau u OoabHOM

¢ Henvza epaueeamev meno, ne epauys oyuty.
Cokpam
¢ [lo-6udumomy, 6ce uyoeca 8paueti C600AMCs K Ux cuie
BHUMAHUsL K OOTLHOMY. Dmo cunol nosmsl 00yXomeopsi-
fom npupoody, a 8padu DOILHLIX NOOHUMAOM C NOCMEN.
M. M. lpuweun
* DmoyuonanvHoe 3x0 — OpeeHull, 6e30muenmHulil Me-
XAHU3M,; ¢ He20 U HaYyUHAemcs, 8 CYyWHOCMU, HEenocpeo-
cmeennoe obujenue epava u nayueHmad.
¢ [layuenmy 6ce20a Xouemcsi SMOYUOHATbHO20 KOHMAK-
ma c epauom. Ecnu maxoii konmaxm ne nonyuaemcs, oba
pacxoosmcesi HedosoabHble opye opyeom. HHnozoa maxas
ncuxono2utecKas HecoO8MeCmuMOCMy 3asUcum om epaud,
a uHoz20a — om nayuenma. Imo 83auMOCEA3aHO KPenKo.
¢ [layuenmol dicenarom 6udems 60 gpaye He pobomad,
a J#CUB020 HenoseKd, 001a0aruleco MolCIsIMU U SMOYUIMU.
¢ Mbuicib — npouzsodHoe pazyma, cepoya u epaxcoaH-
ckoti cosecmu. Takas Meicib n03601UM NOOXOOUMb K NO-
cmenu 601bHO20 ¢ ONMUMUCTIUYECKUMU SUNOME3AMU.
A. @. Bunubun
¢ [Inox mom epau, KOmopbelil He MOJcem GHYUUMb
K cebe dosepue u yeadiceHue,; bez makozo MopanbHo2o npe-
uMywjecmea 8ce CIMApanus U Meponpusmus epaia mo-
2ym ocmamocst 6ecnioOHbIMU.
B. A. Jlanunesckuii
* YUmobwt ycmarosumu HeobX00UMblii KOHMAKM ¢ 60/b-
HbIM, HYJICHO NOHAMb €20 COCMOAHUE, BHUKHYMb 8 €20
nepedlcusanus.
E. K. Cenn
¢ Bpau mooicem obnadams epomMaoubiMu pacno3Hasa-
MeNbHLIMU MATaHmam, ymems Yiagiueams moHKue oe-
Manu c8OUX HAZHAYEHULl U 6ce HMO ocmaemcs 6ecnioo-
HbIM, ecliu y He2o Hem CNOCOOHOCMU NOKOPAMb U NOOYU-
Hsimb cebe Oyuty 60IbHO20.
¢ Bepy 6 cebs HedoCmamoyHo 3a680e6amb 0OUH pa3.
Ilpuxooumcs 6ce 6pems 3a80e8bl8ams ee, HENPEPbIGHO
30pKO c1e0umsv 3a OYUEBHbIM COCMOAHUEM 0O0NbHO2O
U e20 OKpYIHCAIOUJUX.
B. B. Bepecaes
¢ [layuenm 6yoem 0ogepsimb 6pauy, eciu nosepum
8 €20 UCKPEHHOCmb U 00OpocosecmHoCmb, yoedumcs
8 KOMNemeHmHOCmuy U KeanupuyupoeanHocmu... oyoem
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Yy8CMB08AMY, UMO 8pad €20 NOHUMAem U PAcnoN0NCEH
K HeMy OpyHcentoOHo.
¢ JlywesHulil akm Haoesxicovl, 006epusi OOIbHO2O K 8pa-
yy... A61Aemcs OOHUM U3 KPAey20bHbIX KamHell epade-
6aHusl.
3. U. Anywkesuuyc
¢ Kaxoii mepoti pacnonazaem mvl 015 mo20, 4moobvl
cKazamoy, Ymo Yeno8ex npeysenudusdaem Ucnblmvleaemole
UM ougyujenus. .
. /. I[Inemnes

* A cyumaio Heno3801UmMeNbHbIM 8pAy 8bICKA3bIEAMb
COMHEHUSL 8 BO3MOICHOCMU DIA2ONPUAIMHO20 UCX00a 6O-
JIe3HU.

B. X. Bacunenxo

¢ Bpauy Hukoeda menv3sa 3a06vi8amb 0 OOCHMOUHCIIGE

00161020, KOMOPLIL cam peuiaem c6oio cyobhy, u o He-
8036pAMUMOU YEHHOCMU KANCO020 UeN08eKd.

I Iazep

* K gpauy npuxooum He 601e3Hb, a OOTHOU YEN08EK.
E20 unousudyanvriocmo npedcmasisien coboil upe3ebiuati-
HO npuyyonusoe, ce2da ocoboe nperomieHue OONe3HU.
00UH cy4all He NoX0odC Ha Opy2oll mak dce, KaK Hem
00UHAKOBBIX OMNEYAMKO8 NANbYES.

U. B. Jlasvioosckuii

¢ Hysicno ouenb 1106ums c6010 cneyuanbHOCmb, Ynmo-

Obl, 0cmMagus 6 CMopone C80U TUUHBLE NEPeICUBANHUS

U 3abombl, CMAPAMbCA 8 KANCOOM Clyyae Haumu npa-

BUNBHBLI NOOX00 K DONLHOMY, PACNONONCUMb €20 K ceoe,
8b136aMb dosepue U onpagoams e2o.

B. X. Bacunenxo

* Moii 0oaeutl KTuHuyecKuti onvlm noKasvieaem, 4mo
6cez0a bonvuie OyOem noiv3vbl 0m 8payd, KOmopbwlil 2y-
MaHeH u Komopwlii 6xo0um 8 dogepue K borvHomy. Kak
MHO20 MHE NPUXo0unoCh udems KOHMIUKMOE U UCHOP-
YEeHHBIX pe3yIbmamos nedeHuss om O6ecmaKkmHulix cilos
U HeyMeHusi 00uwamovcs ¢ OONLHBIM UIU €20 POOCGEH-
HUKAMU.

M. II. Konuanosckuii

¢ Haoeocoa 6v1300posemsb — NON0GUHA 8bl300pO8Ie-
Hus.
Bonvmep
¢ boavHotl dondicer 6epumbv 6pady U yeajcams e2o...
Y He20 0012cHa 6blMb Y8EPEHHOCHTb 8 MOM, YO, HECMONI-
PA Ha auuHble 3a00mbl U NIOX0e HACMpoeHue, 8pay Je-
yum e2o, max Kaxk o dicenan Ovi, umoobwvl 1eyunu e2o ca-
Moeo, ecnu bvl oH 3aboe.
T. Cudeneam
¢ Buumanue u eymanusm eépaya, e2o 1106066 K 60.1b-
HOMY He 00NJNCHbL ONPedensimvpCsi HAuepanHoi 0oxoou-
MeNbHOCMbIO U NPUMBOPHOL CIAUJABOCTNBIO €20 CI08, XO-
pouumu, HO anvuugvimu manepamu. Hawu 6onvhbie
obaadarom docmamoyHou oduell Kyibmypou u 0opazo-
8aHueM, NOHUMAIOM JHCUZHL U YMEIOM pa3iuyame Hau-
SPAHHOCIb OM UCKPEHHe20, udyueco om cepoya, ansb-
wiueble UHMOHAYUU CII08 OM UX NPABOUBO20 38VUANUSL.
¢ [loonunnas yymrkocms, 1100068b K OOIbHOMY 6bipa-
alcaromesi, npevxcoe 8cezo, cooepicanuem pabomol epa-
ua, e20 3HAHUAMU, ONBIMOM, €20 UCKDEHHUM CHpeMaeHU-
em nomous GOILHOMY.
H. A. Kaccupckuii
¢ Kaoicowlli nayuenm — c80e00paszHas KHued, Kaic-
oas cmpanuya KOmopou cooepiucum 4mo-mo Hogoe
u eavicroe.
1l. b. I'annywxun
¢ Ecnu epau nemepnenug, Hepeuiumenet, He Y8epeH
6 mom, umo oH mpebyem, DOILHOIU Celyac e 4y8cme)-
em 2mo u cam naoaem Oyxom u mepsem 8epy 60 6paud.
H. A. Yucmosuu
s 60161020 8pay wacmo He MONLKO CReyUanucm
yMerowuil 1evums U 8blieuusams 60IbHbIX, KOMOPOM) OH
008epsiem €010 JHCU3HL U 300P08be, HO U COBEMYUK NO
PA3HBIM JICUSHEHHBIM BONPOCAM, KOMOPOMY OH 006epsi-
em JuyHble U cemelinvle Maiitbl.
1. Y. lamapun

IToozomoeun IO. K. Abaes

Appec pepakuumu:
yn. ®abpuunyca, 28, komH. 402
220007, r. MuHck
TenedoHbl: +375 17 368-21-66, +375 17 368-21-48
E-mail: zdrav@tut.by
C nHdopmauueinn «K cBegeHnto aBTOPOB» MOXHO O3HAKOMUTbLCS
Ha caiTe www.zdrav.by
Pepakumsa He HeceT OTBETCTBEHHOCTU 3a cofepxaHue
peknamHbIX 06BbSABNEHWIA.
Mpu ucnonb3oBaHNM MaTepuanos XypHana ccbinka
Ha «3apaBooxpaHeHune» obssaTenbHa.
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