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[IpoBeneH aHaNM3 TUHAMUAKH YacTOTHI CEPACYHBIX COKPAIICHUI 1 KOMIIOHEHTOB apTePHaIbHOTO JABICHUS Y CTYACHTOB
IIATH STHUYECKHX TPYIII — apaOCKOM, MHINNCKOM, appUKAaHCKOM, JAaTHHO-aMEPHUKAHCKOM M PYCCKOM ¢ ydeToM HauboJiee Xxapak-
TEPHBIX JUIA HUX THUIIOB aBTOHOMHOU peryiriiun cepaedroro purMa (CP). YcTaHOBICH MOCPEICTBEHHBIN YPOBEHb TPEHUPOBAH-
HOCTH CE€PACUYHO-COCYTUCTON CUCTEMBI Y PYCCKUX U apaOCKHUX CTYACHTOB C YMEPEHHBIM IMpeo0IalaHneM aBTOHOMHON pery-
nmsanun cepaeanoro purMa (YITIAP CP) kak B Hauase (1 oraim), Tak u B KoHIle (2 3Tan) yue6HOro rojia, y MHAUHCKUX U JTaTHHO-
amepukaHckux ¢ YIIAP u BeipakeHHBIM nipeoOananreM aBToHoMHOM perynsnun (BITIAP) cepaeunoro purma Ha 1-M 3rare;
adpukanckux ¢ YITAP CP Ha 2-M 3T1amne. Y oCTaJIbHBIX CTYACHTOB BBISBIICH XOPOILINK YPOBEHb TPEHUPOBAHHOCTH CEPACUHO-
COCYJIICTON CHCTEMBL. BBICOKHE TIPOTHB HOPMEI 3HAYCHUS CUCTOJIMUYECKOTO JIABJICHUS YKA3bIBAIOT Ha J€3aallTHBHOE COCTOSIHUC
apaOCKux U adpPUKAHCKHAX CTYJCHTOB Ha 00OOMX 3Tamax, MHANWCKAX C YMEPEHHBIM MPeoOialaHueM aBTOHOMHOW PEeryJIsiiud
Ha 2-m starne. [ToBsimennoe mynscoBoe aaBierne (I11]) y pycCKux CTYIEHTOB Ha 2-M dTare — C BBIpaKEHHBIM IPe00IajaHneM
aBTOHOMHOM PEryJsnuy; y apaOCKuX, JATHHO-aMEPUKAHCKUX, apPUKAHCKHUX CTYICHTOB Ha OOOUX 3TaltaX OTMEYACTCs CHIDKCHUE
(DYHKIMOHATBHBIX BO3MOKHOCTEH MHOKapa Ha ()OHE AUACTOIMYECKOrO YTOMJICHHS | JAC3aaNTAIHN K YCIOBHSAM OTHOCHTEIBHOTO
(U3HOJIOTMUESCKOTO TIOKOSL.

B yclioBHSIX OTHOCHUTEIBHOTO (hU3UOJIOTHIECCKOTO MOKOS BBICOKHE IMPOTHB HOPMBI 3HAYCHHUS apTEPUAILHOTO JTABIICHHS
cucrommaeckoro (AJIC) yka3pIBarOT Ha [€3aJAlITHBHOE COCTOSIHKE IPYINT apaOCKUX W a)pUKAHCKUX CTYACHTOB Ha OOOHMX JTarax,
naauickux ¢ YITAP na 2-m stane.
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CHIKCHHA ero (PYHKIMOHAIBHBIX BO3MOXKHOCTECH W MPOSBICHUS JI€3aJalTallii B YCIOBUAX OTHOCHUTEIHHOTO (PU3UOJIOTH-
YECKOTO MOKOSI.
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BBEOEHUE

HauanbHelit mporiecc 00y4yeHust B COBpPEMEHHOI
BBICHIEH IIKOJIE CTYJE€HTOB-MHOCTPAHIIEB COIpO-
BOKJIAE€TCSl HEPBHO-IMOIIMOHAIBHBIM HAPSKEHUEM
[1—3], KoTOpOe HEraTUBHO BIMSET HA OPTaHU3M H,
NpEeXJIe BCETO, HAa COCTOSHUE CEPJIEUHO-COCYUCTOM
cucreMsl [4—06].

Yacrora cepaeunbix cokparnienuit (UCC) spmus-
eTcs OOBEKTHUBHBIM IMOKA3aTEIeM CHUCTOIHMYECKOM
AaKTUBHOCTH MHUOKAap/a, LIEHTPAIbHBIX U nepudepu-
YECKUX KPOBEHOCHBIX COCYJIOB [7, 8], UHIUKAaTOPOM
COTJIACOBAaHHOM aKTUBHOCTU (YHKIHH CHHYCHO-
MPEJCEPAHOrO y3Jia MPOBOSILIEH CUCTEMBI cCepAala
U MEXaHHU3MOB CaMOPETYJISIUU ero QyHKIHM o
KOHTPOJIEM TYMOPaJbHOU, BETETATHBHOW M KOPKO-
BOH yCIIOBHO-peduieKkTopHOM peryssiuu [9, 10].

He meHee 3HaunMMON KIIFOYEBOW KOHCTaHTOMU
CHCTEeMHOI TeMOJJMTHAMUKHU, KOTOpast 3aBUCUT OT TPO-
TUBOITOJIOXKHO HAMPaBJIEHHBIX MPOIIECCOB: CHIIBI CO-
Kpallaroierocss MUokap/ia, ooecreqnBaroneii mpo-
JIBIDKEHUE KPOBH B COCY/IaX, U CHJIBI COITPOTHBIICHHUS,
00yCJIOBIIEHHOHN 3JaCTUYHOCTHIO CTEHOK COCY/IOB,
00BEMOM KPOBH B COCYJIUCTOM pycClie U €€ (Pu3uKo-
XMUMUYECKUMH CBOICTBaMH, SIBISIETCSI apTepHaIbHOE
nasienue (AJ]) [11, 12].

BripaskeHHOCTh BceX KOMIIOHEHTOB apTepualib-
Horo aaBieHus (AJl) HaxoAuTCs TOA KOHTPOJIEM
MHOTOKOHTYPHBIX HEPBHO-TYMOPAJIbHBIX MEXaHH3-
MOB peryisinuu paboTsl cepaua u cocynos [10, 13].
AMIUIMTY1a MEIJIEHHBIX KoJieOanuii A/l 3aBHCHT
OT O0IIIEro TOHyca BEreTaTUBHON HEPBHOW CHCTEMBI,
€€ CHMIATO-NapacuMIATUYECKONU PEeryIsITOPHOU
AKTHUBHOCTH, MOJYJIUPYEMOW pa3IMYHbIMU BHYTPEH-
HUMU ¥ BHEITHUMH ¢aktopamu [10, 14], Bkirodas
BO3/ICHCTBHUE MICUXO-IMOIIMOHALHBIX KOMIIOHEHTOB
Ha aKTUBHOCTb BBICIIMX KOPKOBBIX LIEHTPOB PEry-
nsuuu oseneHus [2, 13].

Hcxons U3 BBIMIEU3IT0KEHHOTO, OIIEHKA IIEHT-
PaNBbHBIX MAPAMETPOB T€MOTUHAMUKH Y CTYIEHTOB-
MHOCTPAHIIEB Ha HAYaJIbHOM 3Tarne oOydeHHsl SBIIsI-
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€TCsl aKTyaJlbHOM M MOXKEeT CIocOoOCTBOBAThH IpPO-
(buakTHKe HApyLIeHUH NeSITeNbHOCTH UX CEPACUHO-
COCYIMCTON CUCTEMBI.

Ilenvro Ooannozo uccnedosanus SBISLIACH
onenka YCC u A/l ¢ yyeroM Tuna aBTOHOMHOM
perymsinun CP y cTyeHTOB-IEpBOKYPCHUKOB pas-
HBIX THUYECKUX TPYIIIL.

MATEPWAJIbI U METOAbI

Pabora BeimoHeHa Ha 6a3e maboparopun «Du-
3MOJIOTHS alalTalluOHHBIX IPOLIECCOBY» KadeIphl
Ouonorun benropoIcKoro rocy1apCTBEHHOIO Hallu-
OHAJILHOTO UCCIEN0BaTENbCKOro yHuBepeutera (bern-
ropon). B paboTe OblTM UCTIONB30BaHBI PE3YILTATHI
obcnenoBanuii 202 CTYIZEHTOB MY>KCKOT'O TIOJIa
IATH 3THUYecKuX rpynn. CpenHuit Bo3pacT ydact-
HUKOB Ha MOMEHT 1-ro 00ciieqoBaHUs B KaXXIOHU
rpynme cocTaBwI: apadckon — 22,4 + 0,6, uHIMIA-
ckoit — 21,6 = 0,5, appuxanckoit — 21,9 + 0,6,
pycckoit — 22,7 + 0,8 u 1aTUHO-aMEpUKaHCKON —
21,4 + 0,3 rox B TeUYEHHE MEPBOr0 Y4eOHOTO Tofa
o0yuyeHus B By3e.

Bce yuactHuku 3apanee Oblium mpouHGOp-
MUPOBAHBI O I[EIN UCCIEAOBAHUS, 1Al COTJIACHE
Ha y4JacTue U 00pabOTKy MepCOHATbHBIX JaHHBIX
corIacHO XeJNbCUHKCKOM AeKkiapanuu BeemupHoit
MenuimHckoi acconuanuu (WMA Declaration of
Helsinki — Ethical Principles for Medical Research
Involving Human Subjects, 2013), ux yuacTtue B pa-
60Te Ob1710 0100peHo KoMuteToM 1o 3tuke HNUY
«benropoackuii TOCyJapCTBEHHBIN HAIIMOHAIbHBIN
HCCIIEeI0OBATEeLCKUI YHUBEPCUTET», T. benropon,
Poccus. Ha MmoMeHT oOcnienoBanust CTYACHTHI BCEX
TPy ObUTK YCJIOBHO 3/I0POBBI, HE UMENIN XPOHUYE-
CKUX 3a00JIEBAaHUI CEPJICYHO-COCYIUCTON CUCTEMBI.
[IpoBenens! ABa 3Tama 0OCIEIOBAHUS CTYICHTOB:
1-it — B okTs6pe 2016 roma, 2-it — B ampeie
2017 roga. Ha xaxxnom 3Tamne y CTyIEHTOB, UCITOJIb-
3y YHHU(UIIMPOBAHHBIE METONBI (DU3HMOMETpUH,
MaNbIaTOPHO OMNPEEsId YacTOTy CepIAeYHBIX
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coxparennii (UCC, MuH '), mapaMeTphbl apTepHab-
Horo jasienus (cucrommyeckoro — AJIC u tuacto-
maeckoro — AJIJ1) onpenensim o metoay Kopot-
KoBa. JloMKHbBIE MHAUBUAYAJIbHBIE TTapaMeTpbl A /]
OLICHMBAJIM C YYETOM PacueTa BO3pacTHbIX HOpM [17].
Anamm3 naauBH Ty anbHBIX 3HaueHn YCC npoBeneH
C Y4E€TOM PEKOMEHIaluii HOPM, YKa3aHHBIX B Mex-
JyHapoaHOH kiaccudukanuu ee kareropuit [18].
JUia naHHBIX BO3pacTHBIX rpymni ctyaeHToB UCC
B HOpMe cocTaisieT 63—72 mun ', AJIC — 117—
121 mm prt. ct., AIIJL — 74—76 MM pT. CT.
OnHOBPEMEHHO y Ka)KJIOI'0 CTYJIEHTa 3alld-
ceiBanu pparmentsl OKI' B Teuenune 600 c, npu-
MeHssT TporpaMMHbIii Monayib «Ilomu-Croekrp-
Putm» (OOO «Heitpocodt», T. UBaHOBO) [15]. Orre-
HUBAIM CTENECHb YYacTHsl IEHTPAIbHBIX U aBTOHOM-
Heix otaenoB BHC B perymsiuuu CP [10]. Begymmit

THI BeretaTuBHOM perymsauuu CP oneHnBamm y cry-
JIEHTOB 10 KOJU4YeCcTBeHHBIM KpuTepusiMm BCP, pas-
paboranabiM H.W. 1lneik [15], — uHmekcy neHTpa-
mu3armu (SI, yci. ea.) 1 MOIIIHOCTH BOJIH HU3KOYac-
totHoro nmanazona (VLF, cm?®). Tak, mepBomy
THUITYy — YMEPEHHOMY IpeoOalaHIO0 HEHTPATbHOM
perymsitau (YIILP) CP — coOTBETCTBYIOT 3HAYCHUS
SI> 100 ycu. ex., VLF > 240 Mc?; BTOpoMy — BbI-
paKeHHOMY IpeobIalaHuI0 LIEHTPAIBHON peryJis-
tmn — SI > 100 yen. en., VLF < 240 mc’; TpeTbe-
My — YMEpPEHHOMY MpeoOJIaJaHuI0O aBTOHOMHOMN
perysuun, SI — 30—100 yeo. ex., VLF > 240 mc?;
YETBEPTOMY — BBIPAKEHHOMY IPe00IaaHuIO aBTO-
HoMHOM perymsiqun — SI < 30 ycn. en., VLF >
> 240 mc?, TP > 8000 mc” [11, 16]. Ctpykrypa pac-
Hpe/ieieH s CTYACHTOB C YUETOM MPeo0IIaAatoiero
y HUX THIa PETyJISILUU Mpe/icTaBieHa B Tabmuie 1.

Tabmmua 1/ Table 1

PacnpeaeneHue cTyAeHTOB 3THUYECKUX rPynn no noarpynnam
C y4€TOM UX UHAUBUAYaAJbHbIX TUNOB BEreTaTMBHOW perynsiuvum cepaevyHoro purma /
Distribution of students of ethnic groups into subgroups,
taking into account their individual types of autonomic regulation of heart rhythm

Twnbl BEreTaTUBHOM perynauum / KonnyecTtso CTyAEHTOB B rpynnax /
Type vegetative regulation Number of students in groups
Tun / Type OT1anbl uccnegoBanus / | 1] 1] I\ Vv
Research stages

Mepsbiii (YMLUP) / First (PPCR) 1-n / 1st 1 3 2 6 1
2-n/2nd 1 2 2 3 6

Btopoit (BMLP) / Second (MPCR) 1-n / 1st 0 0 0 0 3

2-in/2nd 1 0 0 0 1
Tpetnin (YMNAP) / Third (MPAR) 1-n / 1st 10 6 8 10 13
2-ii/2nd 9 9 11 7 13

YetepToiit (BMAP) / Fourth (PPAR) 1-n / 1st 9 9 11 4 3
2-ii/2nd 10 7 9 10 —

IMpumeyvanune / Note: BMUP / PPCR — BblpaxeHHO npeobnagatoLLas ueHTpanbHas perynsums / pronounced predominance central regulation,
YIMUP / MPCR — ymepeHHO npeobnagaioLwiaa ueHTpansHaa perynauma / moderate predominance central regulation, YAAP / MPAR — ymepeHHOo
npeobnapatoLias aBToHoMHas perynsaumsi / moderate predominance of autonomous regulation, BMAP / PPAR — BbipaxeHHO npeobnagaioLlas aBTo-
HoMHas perynaums / pronounced predominance of autonomous regulation; rpynnel ctyaeHTos / group of students: | — apabcekas / arabic; | — nHauniickas /
indian; Il — adppukaHckas / african, IV — natuHo-amepukaHckas / latin american; V — pycckas / russian.

Y KaXIoro CTyJIeHTa MO0 WHIWBHUAYaIbHBIM
napamerpam UCC oneHuBanu GpyHKIIMOHATBHBIN
CTaTyC U ypOBEHb TPEHUPOBAHHOCTH CEPACYHO-CO-
CYyIMCTON CHUCTEMBI, YUUThIBas, uTo 3HaueHus: YCC,
paBHbIe 50—59 MUH ', COOTBETCTBYIOT OTIMYHOMY,
60—69 — xoporemy, 70—79 — nocpencTBEHHOMY,
80 u 6onee — mmoxomy yposHio [18, 19].

[Tomyuennsiit nuudpoBoit matepuan 611 0Opa-
00TaH CTaTUCTUYECKU OOUICIPUHATHIMU METOAAMHU
BapHALlMIOHHOW CTaTUCTUKH C HCIOJIb30BaHUEM ITaKe-

ORIGINAL ARTICLE. PHYSIOLOGY

Ta KOMIIBIOTEPHBIX Mporpamm «Statistica 6.0». Jlo-
CTOBEPHOCTb PA3IMUYMNA ONPENEISIIN N0 t-KPUTEPUIO
CrprofeHTa, NpuHUMasi KpUTUIECKUN YPOBEHb 3HA-
YUMOCTH — P paBHbIM Wi MeHee < 0,05.

PE3YJIbTATbI U OBCYXXAEHUE

Cpennue napamerpsl YCC, BBISIBIEHHBIE Y 3T-
HUYECKUX MOArPYHI CTYJEHTOB C Pa3HbIM TUIIOM
ABTOHOMHOH PETYJISILIUU B COCTOSIHUM OTHOCHUTEIb-
HOT'O ITOKOSI, ITPEJICTABIEHBI B TA0IHULE 2.
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Tabnnuya 2 / Table 2

AnHamuka napameTpos YCC ¢ yyeToM AOMUHUPYIOLLUX TUNOB aBTOHOMHOW perynsuuu CP y STHUY4EeCKNX rpynn CTYAeHTOB /
Dynamics of heart rate parameters and blood pressure components
taking into account the dominant types of autonomous regulation of HR in ethnic groups of students

Twn aBTOHOMHOM 1-hatan / 1st 2-i atan /2nd
perynauum CP / . » - -1
Type of autonomous HCC, muH / HR, min HCC, muH /HR, min
regulation of HR
Apabckue ctyneHTsl / Arabic students
YMAP / MPAR 70,4+2,32 73,2+2,88
BMNAP / PPAR 63,8+ 1,72* 68,5+2,44
Mupuinckne ctyaeHTol / Indian students
YMAP / MPAR 75,2+ 4,53 62,6 £4,40
BMNAP / PPAR 70,0+2,74 69,4+2,44
AdpukaHckue cTyaeHTsl / African students
YMAP / MPAR 62,0+2,70 70,0+ 2,28
BMNAP / PPAR 64,0+2,42 60,4 +2,20*
JlaTnHo-amepukaHckune cTyaeHTol / Latin American students
YMNAP / MPAR 70,3+2,53 74,414,770
BMNAP / PPAR 65,5+4,13 61,5+1,39
Pycckue ctyaeHTbl / Russian students
YMAP / MPAR 75,2+ 0,96 75,2+ 1,38
BMNAP / PPAR 70,3,+£1,73 64,0+ 0,00

lMpnmeyvarne / Note: HCC / HR — yacToTa cepaeyHbIx cokpalleHuii / heart rate, MUH / min’1; * —p<0,05.

Tabnnuya 3 / Table 3
AnHamuka napameTpoB YCC n komnoHeHToB A/l C y4€TOM AOMUHUPYIOLLUX TUMNOB
aBTOHOMHOI perynsauum CP y aTHU4eCcKkux rpynn CTyAeHTOB /
Dynamics of heart rate parameters and blood pressure components
taking into account the dominant types of Autonomous regulation of HR in ethnic groups of students

Twn aBTOHOMHOM 1-hotan / 1st 2-1iatan / 2nd
perynauum CP /
Type of autonomous ALC /BPS A4 / DBP na/pPp AIC /BDS ALL /DBP na/pPp
regulation of HR
Apabckune cTyaeHTbl / Arabic students
YMNAP / MPAR 129,0+4,73 74,9+2,72 48,2+4,09 123,7+£2,48 75,7+1,96 48,0+ 2,37
BMAP / PPAR 126,4+ 4,67 74,9+2,72 51,6+ 3,56 124,7+2,28 77,3+1,96 46,4+ 2,69
Mupuinckne ctyaeHTol / Indian students
YMNAP / MPAR 115,51+ 4,00 73,5+2,64 42,0+1,93 127,0£ 4,15 72,8+3,08 54,2+ 3,03
BMNAP / PPAR 117,1+ 3,81 71,0£2,13 451+2,74 116,4+ 2,07 68,9+ 2,59 47,6 £ 2,26
AdpukaHckue cTyaeHThl / African students
YMNAP / MPAR 124,8 + 2,25 76,4+2,70 48,4+ 3,12 127,1£4,15 75,1+3,07 52,0+ 3,02
BMNAP / PPAR 123,7+2,48 72,3+2,95 51,5+ 3,27 133,7 £+ 3,62 75,6+2,12 58,0+ 3,16
NatnHo-amepukaHckue cTyaeHTol / Latin American students
YMNAP / MPAR 116,0+ 3,09 70,3+2,53 45,7 + 3,01 123,3+£4,18 74,4+4,70 47,4+2,83
BMNAP / PPAR 118,0+5,18 68,8+ 3,79 46,8 £ 3,82 120,8 £ 1,00 74,3+ 2,55 46,5+ 2,91
Pycckue ctyneHnTbl / Russian students
YMAP / MPAR 118,81+ 1,64 75,2+0,96 43,6 +1,53 120,8 £ 1,41 75,2+1,38 45,7+1,27
BMNAP / PPAR 122,8 + 3,64 74,0+ 3,93 48,8 +2,32 111,0+£ 0,00 73,0+ 0,00 38,0+ 0,00

IMpumeyanne / Note: AOC / BPS — apTepuanbHoe gaeneHune cuctonndeckoe / blood pressure systolic, A0/ / DBP — apTepuanbHoe fasneHve
nvacTtonuyeckoe / diastolic blood pressure, M, / PP — nynscoBoe gasneHue / pulse pressure (Mm pT. cT. / mm Hg Art.), * — ypoBeHb 3HaYMMOCTU
[OCTOBEPHOCTUN pasnuyns cpeaHux BeNnMYmH B cpaBHeHun ¢ 1-m atanom (p < 0,05) / significance level of reliability of differences in average values
in comparison with the 1st stage (p < 0,05).
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Cpennue 3nauennss UCC Ha obOoux 3Tamax
uccienoBanus y cryaeHToB ¢ YIIAP u BITAP CP
MIPOSIBIUIACH B MpEJeNiax BO3pacTHhIX HOpM. Ha mep-
BOM JTane y apabCckuxX U Ha 2-M dTane y adpukaH-
CKUX CTY/ICHTOB C TPETbUM TUIIOM PETYJISILIUU POTUB
yerBeproro YCC 6bu1a Boie (p < 0,05). [lo cpeanim
sHayeHusiM YCC ¢ YITAP CP mocpencTBeHHBIN ypo-
BEHb TPEHHPOBAHHOCTU CEPACYHO-COCYIUCTOMN CH-
CTEMbI OTMEYEH Y CTYAEHTOB apaOCKOM, JTaTUHO-aMe-
PHUKAHCKOM, MHIUICKOM U pycCKOM rpymi Ha 000ux
sTamax u 'y adpuKaHCKOM Ha 2-M dTane. Ha oboux
JTamnax y apadckux, ahppuKaHCKUX, JaTHHO-aMEepH-
KAHCKHX, Ha 1-M 3Tane y MHANNCKUX U PYCCKHUX CTY-
neHtoB ¢ BITAP CP 3nauenunss YCC cooTBETCTBO-
BaJl1 OTJIIMYHOMY YPOBHIO TPEHHUPOBAHHOCTH CEp-
JIEYHO-COCYIUCTOU CUCTEMBI (CM. TalI. 2).

OcobeHHOCTH TPOSIBIIEHUS] BCEX KOMIIOHEHTOB
AJl y Bcex Tpymi CTyJIEHTOB IMPEICTaBICHBI B Ta0-
aune 3. JlocroBepHbIE pa3anumsl [0 CPEAHNUM 3HaUe-
HUSIM BCEX KOMIIOHEHTOB apTE€PUAILHOTO JaBICHUS
HE BBISIBJICHBI, HO YCTaHOBJICHBI OCOOEHHOCTH UX JIU-
HAaMHKH Y Pa3HbIX 3THUYECKHUX TPYIIIL.

Cpennue 3nauenust AJIC y apabckoit u adpu-
kaHckoii rpyrm ¢ YIIAP u BITAP CP na o6oux 3ta-
nax MpeBbIIIaTN BEPXHUE TPaHUIBl BO3PACTHOU
HOpMEIL. [Tpu 3TOM Ha 2-M 3Tane y apaObCKoi TpyIbI
€ro cpeJHue 3Ha4YeHHs ObLIM HIMXE MPOTUB 1-TO,
a y adpUKaHCKOW TPYIIBI — BHIIIE, 0COOCHHO
y noarpymnmsl ¢ BITAP CP (tabn. 3). Y unauiickoii,
JaTUHO-aMEPUKAHCKOM U pycckoll rpynn ¢ YIIAP
u BITAP CP nHa o6oux 3Tamax cpelHue 3HauYCHUS
AJIC mposBIsUIHCh B Mpeaenax HIKHUX TPaHHI]
HOpPMBI, HO Ha 1-M 3Tare oHM OBLIM MEHEe 3HaYH-
MbeIMU. boisiee Bbicokue cpennue 3HaueHus AJIC
BBISIBJICHBI Ha 2-M 3Tane y CTyJACHTOB MHAMMCKOMN
Y JIaTUHO-aMepuKaHcKkoil noarpymnm ¢ YIIAP CP.

CHuXeHHBbIE ITPOTUB BO3PACTHON HOPMBI Cpe-
Hue 3HadeHns AJIJ] Opu1H XapakTepHBI IS CTYICH-
ToB ¢ YIIAP u BIIAP CP y unauniickoil moarpymnsl
Ha 000UX JTarnax, y JaTHHO-aMePUKaHCKOW — Ha 1-M
sTane, y adpukanckoil moarpynmnsl ¢ BITIAP —
Ha 1-M srane.

VY crynentoB ¢ BIIAP CP cumxenue AJIC
conpoBoxaanocs noseiieHneM AJlJ1, Ho mpu sToM

ORIGINAL ARTICLE. PHYSIOLOGY

[T mpubau3uiock K BepxHEll rpanuie Gu3noo-
TAYE€CKOU HOPMBL.

[ToBeimenune YCC y 06enx moarpyIi CTyAeH-
ToB oTMeueHo cHuxenuem AJIC u AJJ/1, npu co-
xpa"enuu [1/] Ha ypoBHe BbIlie HOpMBI. CpengHue
3Hauenust [1/] y apabckoif, adpukaHCKo# 1 JaTHHO-
amepukanckoit moarpynn ¢ YIIAP u BITAP CP
Ha 000MX dTamnax, y HHIAWCKON MOATPYIIIEI HA 2-M
srane, pycckoil ¢ BIIAP na 1-m u ¢ VIIAP CP
Ha 2-M 3Tarie MPeBbIIaTN BEPXHIOIO TPAHUILy (U3HO-
JIOTHYECKOI HOpMBI — OoJiee 46 MM pT. CT.

VY Bcex atHHYeckux rpymm ¢ YITAP Ha o6oux
JTanax MCCcle0BaHUs BbISIBICH BBICOKUNA MPOIEHT
CTYZIEHTOB C TIOBBILIEHHBIM IMACTOJIMYECKUM Harpsi-
YKEHUEM, YKa3bIBAIOIIUM Ha IIPEIPacIOI0KEHHOCTD
K apTepuanbHoii runeprensuu (puc. 1). Ha 1-m stane
oHa Obla YCTaHOBJIEHA Yy IOJIOBUHBI CTYIEHTOB
adppukanckoil rpynmnsl, y 40% apaOckoil U 1aTHHO-
amepukaHckoi rpymnm. Ha 2-m 3tane BeposSTHOCTb
Pa3BUTHS apTEpUAIBHON T'MIEPTEH3UU BO3pocCia
y CTYJEHTOB BCEX IPYII, OCOOCHHO y MHAMKUCKOM
U PYCCKOM.

Ha 1-m sTane BbICOKast BEpOATHOCTh BO3HUKHO-
BEHUs apTEpUAIbHON TMIIEPTEH3UH BBIIBIIEHA Y BCEX
noarpymn cryaeHtos ¢ BITAP CP, Ha 2-Mm stane —
TOJIbKO Yy a(pukaHcKoil rpymnisl Ha 14%, yka3biBas
Ha UX J€3a/1aNTallIo K TeKYIUM y4eOHbIM Harpys-
KaM. Y OCTaJIbHBIX MOATPYIII CTYAEHTOB OHA CHU3U-
J1ach, YKa3bIBasi Ha CTAOWIIN3ALUIO UX (QYHKIIMOHAIb-
HOTrO cocTosiHus (puc. 2). B pycckoil moarpymme
Ha 3ToM dtane cryeHTsl ¢ BIIAP CP orcyrcTtBOBamm.

Takum 006pazom, B (PU3HOIOTHIECKUX YCITOBHUSIX
y apa0ckux ctyneHToB ¢ YIIAP u BITAP CP Ha 060-
uX 3Tanax uccaenosanus 3HaueHnss YCC Haxoammch
O]l CyMMapHOM cOanaHCUPOBAaHHON aKTUBHOCTBIO
oraenoB BHC, HO Ha BTOpoM 3Tane y HUX OTMEYEHO
CMeIlleHNE BEreTaTUBHOIO OanaHca B CTOPOHY YCH-
JICHUS] aKTUBHOCTHU CUMITATUYECKOTO OT/ENAa C MOBbI-
nieHueM putMa cepaua [19]. V ctyneHToB naHHOM
IpyNIbl HA 000UX 3Tanax BEICOKME MPOTUB HOPMBI
3HaueHus AJ[C yka3plBall Ha IOBBIILIEHHOE BIIM-
SHHE CHUMIATOTOHHUU Ha IMOJAKOPKOBBIH Ba3oMo-
TOPHBIN LIEHTP PETYJISIIIMUA TOHYyca cocyaoB [10].
Ha 2-m srane nannbiit 3¢ GekT OblT CHUXKEH U Y CTY-
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Puc. 1. [NpenpacnonoxeHHOCTb CTYAEHTOB STHUYECKMX My
C TPETbMM TUMNOM aBTOHOMHOM perynsaumn (YINAP) CP k apTepunanbHOi runepTeH3numn

3THUYeckme rpynnbl: | — apabcekas, Il — nHguiickas, lll — adpukaHckas,
IV — natnHo-amepukaHckas) n V (pycckas

Fig. 1. Predisposition of students with the third type
of autonomous regulation (MPAR) of HR for arterial hypertension
ethnic groups: | — Arabic, Il — Indian, Ill — African,
IV — Latin American, and V — Russian
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Puc. 2. NpenpacnonoXxeHHOCTb CTYAEHTOB STHUYECKUX FPYNM
C TPETLMM TUNOM aBTOHOMHO perynsumn (BMAP) CP k apTepuanbHoii runepTeH3nmn

aTHM4Yeckue rpynnel: | — apabckas, Il — nHawniickas, [l —adpukaHckas,
IV — natnHo-amepukaHckas n V — pycckas

Fig. 2. Predisposition of students with the third type
of autonomous regulation (PPAR) of HR for arterial hypertension
ethnic groups: | — Arabic, Il — Indian, Ill — African,
IV — Latin American, and V — Russian

nentoB ¢ YIIAP CP, npu stom cHmxenne AJIC co-
MPOBOXKIAJIOCh YMeHbllieHneM AJ1/], a y moarpymiisl
¢ BITAP CP — ero nossimennem. [Ipu 3Tom y cry-
nentoB ¢ YIIAP CP Ha o0oux sTtanax u 0COOEHHO
c BITAP CP na 1-Mm stane, a Takke y ahpuKaHCKON
MOJTPYIIIBI HAa 2-M 3Tare COXPAHsUICS MOBBIIICHHBIN
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ypoBeHb [1]], yka3bIBaroIMii y HUX Ha JUACTOIAYE-
CKO€ HalpshKEHHE MUOKap/a Ha ()OHE CHMITATOTOHUH
[9, 20]. V ocrampabIX Ioarpymm cryaeHtoB ¢ BITAP
CP na 2-m srtane noseimenue AJlJ] cnocoOcTBo-
Basio cHikeHuto I11J] 1o gusnonornyeckoir HOpMbI
U yCTpaHEHMIO yTomiieHus: Mmuokapza [10].
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Ha 1-m srane y nnauniickux cryneHros ¢ YIIAP
CP 3nauenne UCC onpenensii CyMMapHBIN OanaHc
otnenoB BHC, a Ha 2-m stane ypexenue CP comnpo-
BOXJAJ10Ch MOBBIIIEHUEM Y CTYJAEHTOB 3HAUEHUN
AJIC u I1]1, yka3piBas Ha MPOSIBIICHUE Y HUX COCTO-
SHUS Je3aJaNTaly 1 yTOMIIEHHsS MUOKapaa. Y CTy-
nentos ¢ BITAP CP napamerpsl YCC 1 KOMIIOHEHTHI
AJl Ha 00omX 3Tamax ObUTH OJU3KH I10 3HAYCHUIO,
ux (opMHUpOBaHNE HAXOAUIOCH MOJ] CYMMapHBIM
BrusinueM otaenoB BHC [13].

VY adpuxaHckux CTyIeHTOB Ha |-m sTame
¢ YIIAP CP u Ha o6oux stanax ¢ BIIAP CP cuny-
COBBII y3esl HaxOJuics MOJ PEryJIATOPHBIM Mapa-
CUMITaTUYECKUM KOHTpoJieM. [1oBbIlIeHHbIe TPOTHB
JOJKHOUW HOPMBI TlapaMeTpsl AJl U ero KOMIIOHEH-
TOB, 0OCOOEHHO Ha 2-M 3Tamne, ObLTH 00YCIOBICHBI
YCUJIEHHBIM CUMIIATHYECKUM BIUSHUEM Ha paboTy
COCYIUCTOrO Ba30MOTOPHOI'O MOJKOPKOBOI'O LIEHTPA.
Bricokue 3nauenus [1]] y Bcex moarpymn CTyAeHTOB
CBUJIETETILCTBOBAJIM O BBIPAKEHHOM Ha 2-M 3Tare
JUACTOTUYECKOM HAIMpPSHKEHUU U MBIIIEYHOM yTOM-
neHuu muokapaa [17, 20].

VY naTuHO-aMEepUKaHCKUX CTyAeHTOB ¢ YIIAP
u BITAP CP 3nauenns UCC u AJIC Ha 1-M 3Tame
HAXOJWIKCh TIOJ] YPaBHOBEIIEHHBIM OalaHCOM OT-
nenoB BHC. 3nauenus AJI/] va 1-M atamne y cTyaeH-
ToB ¢ YIIAP CP u na 2-m stane ¢ BIIAP CP naxo-
JUIUCh TOJ KOHTPOJEM MapacUMIIaTUYECKOTrO
oraena BHC. Ha 2-m srane y crynentos ¢ YIIAP CP
3HayeHnss YCC u AJIC npeBblany 10JKHBIE HOP-
MBI, YKa3bIBasi Ha CMEILEHHE BEreTaTUBHOIO OaJiaH-
ca Mo MyTH YCWJICHUS CUMIATHYECKOTO KOHTPOJIS,
a 'y cryneaTtoB ¢ BITAP CP 3nauenune YCC 65110
CHIDKEHO U COOTBETCTBOBAJIO MApacCUMIATUYECKOMY
s dexrty. 3nauenus [1]] y Bcex moarpyrm cTyIeH-
TOB ObUTH BhIIIE 45 MM PT. CT., yKa3bIBas Ha Mpo-
SBJICHUE Y HUX JUACTOIMYECKOTO HAPSKEHUS MHO-
Kapna [21, 22].

VY pycckux crynentos ¢ YIIAP u BIIAP CP
sHauennss YCC u AJIC u AJIJ] coorBeTcTBOBAIN
BO3PACTHBIM HOPMaM M HaXOJIMJIUCH TOJT YpaBHOBE-
IIEHHBIM OajtlancoM oboux otaenoB BHC, 3HaueHus
1A y ctynenroB ¢ YIIAP coorBeTcTBOBaNM HOpME,
a ¢ BIIAP — yka3piBaauM Ha AMACTOJIMYECKOE
HaIpsIKCHHE.

ORIGINAL ARTICLE. PHYSIOLOGY

Bricokue B yCIOBUSIX OTHOCUTENBHOTO (hr3Ho-
JIOTUYECKOTO TMOKOsI MPOTUB HOpMBI 3HaYeHUs AJ[C
yKa3bIBalld Ha J€3aJIaliTUBHOE COCTOSIHUE T'PYIII
apaOCckux U adpUKaHCKHX CTYJACHTOB Ha 000MX
sTamnax, a y uHauickux ¢ YIIAP — na 2-m.

BbiBOAbl

1. IlocpencTBeHHBIN YpOBEHb TPEHHUPOBAH-
HOCTHU CEpJI€YHO-COCYJHUCTON CHCTEMBI ObLI BBISB-
JIeH y CTYJEHTOB PYCCKOW U apaOCKOU MOATPYIII
¢ YIIAP CP na o0oux »Tamax; HHIHNHCKOM U JaTH-
Ho-amepukaHckoil noarpynn ¢ YIIAP u BITAP CP
Ha 1-M 9Tare, a y appukanckux noarpymsl ¢ YITIAP
CP na 2-M 3tane. Y oCTaIbHBIX TOATPYII CTY/ICHTOB
¢ YIIAP u BITAP CP 06bul BBISIBICH XOPOIIHI
YPOBEHb TPEHUPOBAHHOCTH CEPAECUHO-COCYIUCTOM
CUCTEMBI.

2. B ycnoBUsSIX OTHOCHUTENIHHOTO (hU3HOIOTHYE-
CKOTO TOKOSI BBHICOKHE MPOTUB HOPMBI 3HAUEHUS
AJIC yka3plBaJIi Ha [1€3aJallTUBHOE COCTOSHHE
rpymn apabckux U ahpUKaHCKUX CTYACHTOB Ha 000-
HX dramnax, nHauickux ¢ YIIAP Ha 2-Mm srtare.

3. Bricokue 3nauenus [1]], BbIsiBIEHHBIE HE3a-
BUCHMO OT THIIa aBTOHOMHOM PEryJIsiliii y BCeX MO/
rpynn cryaeHtoB ¢ YIIAP u BITAP CP, asnstorcs
00BbEKTUBHBIMH MOKA3aTENISIMU IMACTOJIINYECKOTO
YTOMJICHHSI MUOKap/ia, CHIDKEHHS €r0 (DyHKIMOHAb-
HBIX BO3MOYXHOCTEH U MPOSBICHUS J[€3a1alTalluN
B YCJIOBHSIX OTHOCUTEIBHOTO (PU3UOIOTHUUECKOTO
MOKOSI.
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FUNCTIONAL FEATURES OF THE MYOCARDIUM
AMONG FIRST-YEAR STUDENTS OF DIFFERENT ETHNIC GROUPS WITH REGARD
TO THE TYPE OF AUTONOMIC REGULATION OF THE CARDIAC RHYTHM

M.J.I. Al-Shammari, T.A. Pogrebnyak, S.D. Chernyavskikh, I.I. Gorbunova

Federal State Autonomous Educational Institution of Higher Education
«Belgorod State National Research University», Belgorod, Russia

Abstract. The analysis of the dynamics of heart rate and blood pressure components in students of five ethnic groups —
Arabic, Indian, African, Latin American and Russian, taking into account the most characteristic types of autonomous regulation
of heart rate (HR) with the third moderate predominance of autonomous regulation (MPAR) and the fourth — a pronounced
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predominance of autonomous regulation (PPAR) HR. A mediocre level of fitness of the cardiovascular system among students:
Russian and Arab with MPAR HR at both stages; Indian and Latin American with MPAR and PPAR HR types of regulation
of heart rhythm at the 1st stage; African with MPAR HR on the 2nd stage. The rest of the students — a good level of fitness. High
vs. normal values of systolic pressure indicate a maladaptive state of groups of Arab and African students at both stages, Indian
with the MPAR HR at the second stage.

Increased pulse pressure (PP) in Russian students at the second stage with the PPAR HR, among Arabic, Latin American,
African students at both stages, notes a decrease in their myocardial functionality against the background of diastolic fatigue
and disadaptation to conditions of relative physiological rest.

Under conditions of relative physiological rest, the high anti-normal values of systolic blood pressure (SBP) indicated
the maladaptive state of groups of Arab and African students at both stages, Indian with MPAR at the 2nd stage. High PD in all
subgroups of Arab, African and Latin American students at the 2nd stage with PPAR and at the rest of the groups with MPAR
and PPAR HR are objective indicators of myocardial diastolic fatigue, reduction of its functional capabilities and manifestation
of maladaptation in conditions of relative physiological rest.
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DE®PEH3UHbI-oo B PAHHEM BO3PACTE Y KPbIC
NMPU OCTPO COMATUYECKOUW BOJIUN

N.M. Beikos', B.B. Anexcees’

'®I'BOY BO «KybaHCKuii rocy1apcTBEHHBII MEUIIMHCKUN YHUBEPCUTET)
MunucrepcTBa 3apaBooxpanenus Poccuiickoit @enepanum, r. Kpacnonap, Poccust

2dIr'bOY BO «PocToBCKHIA rocynapcTBEHHBIH MeUIIMHCKUH YHHBEPCHTET
MunuctepcrBa 3apaBooxpanenus Poccuiickoit denepanuu, . Poctos, Poccus

B oT0ii cTaThe MPUBEAEHBI PE3YIILTATHI HCCIIEIOBAHMI PEAKIINY O-Ie(EH3UHOB HA OCTPYIO COMATHYECKYIO 0O0IIb Y HOBOPOIXK-
JIEHHBIX KPBIC U B paHHEM ITyOepTaTHOM Itepuoje. VcciieroBanys poBOIMINCEH Ha O€JIbIX OECIIOPOIHBIX KPhICaX B TEUEHHE TPEX
4acoB I10CJIe 0OJIEBOIO BO3AEHCTBUA. YPOBEHD O-Ae()EH3UHOB ONPEIEISIIIN METOIOM HUMMYHO(GEPMEHTHOTO aHanu3a. B xoze
9KCIIEPUMEHTOB OBLIO BBISIBIIEHO KPATKOCPOUYHOE YBEIMUYECHHE YPOBHS O-Ie()EH3MHOB Y HOBOPOXKICHHBIX YKMBOTHBIX U KUBOTHBIX
paHHeTo IMy0epTaTHOM mepuojie. B To e BpeMs y JKUBOTHBIX MECSYHOTO BO3pacTa HACTYIAeT NBYX(a3Has, TaOmIbHAas PeaKIus
YBEJIMYCHHUS YPOBHS 0-Ae(HEH3UHOB B MepUBEPUICCKON KPOBH.

B HacTosmiee BpeMst MPUCTAIFHOTO BHUMAHUS 3aCITy)KHBAET U3yUCHHE AaHTUMHUKPOOHBIX TOJUAIMENITUHAOB KakK (aKTOPOB
BPOXJICHHOTO IMMYHHTETA, K KOTOPBIM MUKPOOPTaHU3MBI HE BEIPA0OTAIN TOJIEPAHTHOCTD.

Haunbosree M3y4eHHBIM MPEACTABUTENIEM 3TOW TPYIITLI TTOJUIETITHIOB SBISIOTCS MeeH3uHbl. VIX aHTUMUKPOOHAsT aKTHB-
HOCTh oueBuaHa [1].

Jlnanazon neiicTBrs Je(EH3MHOB YPE3BLIYAHO IIMPOK. MHUIIIEHBIO X MMOBPEXKIAIOILETO JICHCTBUS SBJISIOTCS MUKPOOBI, TPHOBIL,
BHUPYCHI, OHH YYAaCTBYIOT B (DOPMHPOBAHUH BOCIIAJICHMUS, B TOM YHCIIC M PA3BHBAIONICTOCS HA MMMYHOJIOTHYECKO# OCHOBE [2].

B gucne npoayneHToB HeheH3NHOB BEICTYMAIOT HeWTpobmisl. OHE 00HAPYKEHBI B TPaHyJIaX HX JIM30coM [3—5] — 3to
o-JIeCH3UHBI, KOTOPEIC IO MEPe MPOIYKIMH OCTYIAIOT B KPOBB [6].

VuuThIBas, 4TO pa3Apa’kE€HUE 0-aJPEHOPELIENTOPOB HEUTPODUIOB KAaTEXOJAMHUHAMH IOBBIIIAET UMX (DYHKIMOHAILHYIO
aKTHBHOCTB [7] cpemu mpounx 3(P(eKToB claeayeT 0XKUIaTh U YBEIUUEHHUE MPOAYKIUH o~AeheH3uHOB. OcTpas 00Jib, KaK OYEBHI-
HBIH CTpeccop, MPHUBOAUT K 3aIyCKy CHUMIIATOAIPEHAIOBOM cHCcTeEMBI. Ha 3TOM OCHOBaHMM ITpaBOMEPEH MHTEPEC K M3YUEHHUIO
conepkaHus o-aeGeH3nHOB B meprdepruuecKoil KPOBU JKUBOTHBIX, KOTOPAsk MOXKET HMETh CBOM OCOOCHHOCTH KaK BO BPEMEHU
SKCIEPHUMEHTA, TaK U B BO3PACTHOM aCIIEKTE.

Heab: M3yunTh PEakIuio o-Ie()CH3UHOB Ha OCTPYIO COMATHYECKYIO 00JIb Y HOBOPOIKICHHBIX KPBIC U B PAHHEM ITyOepTaTHOM
nepuoe.

KiawueBble ciioBa: 0016, KPBICH, alib(ha-aeheH3UHbI, HeHTPO(UITBI
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MATEPUAJIbl U METOAbI

WccmenoBanus ObUIM BEIIOIHEHEI Ha OENBIX Oec-
MOPOJIHBIX KPbICAX TPEX BO3PACTHBIX TPYIII: HOBO-
poxxneHHsie (3—4-gHeBHBIC) (1 = 32), MPO3peBIINe
(12—15-nueBnbie) (n = 32), mecstanbie (30—35-
nHeBHbIE) (n = 36). Kaxknas rpynma pacnpenensiiach
Ha KOHTPOJILHYIO U SKCIIEPUMEHTAIBHYIO TOATPYII-
mbel. Y BTOPOI MOATPYIIBI MOJEIUPOBATIACH OCT-
past comarudeckast 60ib (OCB) myTem 3IeKTpOKOXK-
HOTO pa3JpakeHHsS PELENTOPHONH 30HBI KOPHSI
XBOCTa KPBICHI, JOCTHTasi 3—4 CTENeHU UHTEHCUB-
HOCTH Ha OCHOBaHUM KpuTepueB A.B. Banpamana
u IO.H. Bacunbsesa B monudukanuu B.I'. OBcsiHHU-
koBa [8]. Ilocne monenupoBanuss OCH ocymie-
CTBIsICS 3a00p matepuana depes 2, 30, 60, 120
u 180 munyT. KoHnienTpanuto o-1eheH3MHOB B ChI-
BOPOTKE KPOBU KPBIC OMPEAEIISITN METOJOM UMMY-
HO(MEPMEHTHOTO aHajdu3a ¢ MOMOIIbI0 HAaOOpPOB
¢upmel Cloud-Clone Corp (CLLA). [Tpurorosienue
pacTBOPOB CTaHAAPTOB, KOHBIOTaTOB A U B, mpombI-
BOYHOrO Oydepa MpOBOAUIH COTIACHO HHCTPYKITUN
K HaOopy.

Bce manunynsamuu ¢ sKCepuMeHTaTIbHBIMU
KUBOTHBIMHU TPOBOMIN B COOTBETCTBUU C [IpmKa-

HIr/MN
20

30M MUHHMCTEPCTBA 3APaBOOXPAHEHHUS U COIHAIb-
Horo pa3Butusa Poccuiickoii @enepannu Ne 7081
«O0 yTBEp)KIEHUH TPABUJI JTAOOPATOPHOM MPAKTH-
km» oT 23 aBrycra 2010 r. [9].

Craructryeckoe cpaBHEHHE AAHHBIX MTPOBOJH-
Jochk Ha ocHOBe U-kpurepusi Manna—Ywutau. Kpu-
TUYECKOE 3HAYCHHUE YPOBHS 3HAUUMOCTH (p) MPHHU-
Maiock paBHbIM 0,05. Pe3ynbpTarhl pacueToB npen-
CTaBJICHbI KaK MeJliaHa C KBaHTWJISIMU U UHTEpBa-
noM 3HaueHui Me [Q,,s; Qy75] (Min—Max).

PE3VYJIbTATbDI

K MoMeHTy 3aBepiieHuss BHYTPUYTPOOHOTO
pa3BuTHs 0co0ell uX HEUTPOPHIIBI yKE MPOIYyLH-
pytot a-nedensuns! [10].

Y HOBOPOKJIEHHBIX KPbIC YPOBEHb JeeH3nHa-OL
HU3KUN B CPaBHEHUM C JKUBOTHBIMH JAPYToro BO3-
pacra. Menuannsle 3Hauenns (Me,_,) ero conepxa-
HUA B KpOBH cocTaBisitoT 11,7 ur/mn. MHTEepKBaH-
TUJIBHBIN JIana3oH yMepeHHbIH [Qg,s = 11,1 Hr/mi;
Qo5 = 12,5 Hr/mi], MMHUMaNbHOE COAEPKAHUE
3aperucTpupoBaHo Ha oTMmerke 11,1 Hr/miu, mMakcu-
ManbHOe — 12,9 Hr/mn (puc. 1).

Box & Whisker Plot
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Puc. 1. JuHamuka nameHeHuns cogepxxaHms o.-aedeH3nHOB B CbIBOPOTKE KPOBU
Y HOBOPOX/AEHHbIX KPbIC 40 M NOC/e HaHECEHUS! aNirOreHHOro pasapaxeHunst

Fig. 1. Dynamics of changes in the content of 6defensins in the serum of newborn rats
before and after the application of algogenic irritation
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Puc. 2. [InHamunka nameHeHunii CoaepxaHus o.-AecdeH3nHOB B CbIBOPOTKE KPOBM
y NPO3PEBLUMX KPbIC 10 W NOCJ/1e HaHECEHWS alrOreHHOro Pa3apaxeHus

Fig. 2. Dynamics of changes in the content of a-defensins in the blood serum
of the mature rats before and after the application of algogenic irritation

Uepes aBe MUHYTHI TIOCIIE OCTPOM OOJIHM Y HOBO-
POXKIIEHHBIX KPBIC COAEpKaHue O-IedeH3UHOB —
17,6 ur/mMn (Me,_,) ipu Q55 = 16,8 Hr/mi, Q5 =
= 18,2 ar/mi, min = 16,2 ur/mi, max = 19,5 Hr/mn
(p < 0,01 oTHOCUTENHHO 3HAYEHUM KOHTPOJIHHOM
IPYIIIbI).

Cnycts 30—60 mMuHYT mocne octpoi 6onu
Me, , = 12,9 mr/mn [Qg,s = 12,8 mr/mi; Qg5 =
= 13,2 ar/mia] (min = 11,7 ar/mn, max = 13,4 Hr/mn
(p<0,01).

CHmkeHue cofepxkaHus Oo-aedeH3nHa Huxe
KOHTPOJILHOTO YPOBHSI 3HaU€HUI HaOIr01aeTcs Tocye
120—180 mMuHyT OT Hayana skcnepuMenTa (Me,_, =
= 9,2 ar/mi; [Qq,5 = 8,6 Hr/Mit; Q55 = 10,2 Hr/mi])
(p < 0,01). MuauMansHOE copepkaHue O-aedeH-
3WHOB B 9TOM HUCCJIEJOBaHUH — 7,3 HI/MII, 2 MaKCH-
MainbHOe — 10,9 Hr/miL.

Takum 00pazoM, ocTpoe 00IeBOE BO3ICHCTBHE
MaHH(eCTHpyeTCs TTOTbEMOM COACPIKAHHS O-TIe(eH-
3WHOB, HO 3Ta PeaKIlMs He CTOMKas u OBICTPO UCTO-
naemMa. YpoBeHb O-nedeH3nHoB B KpoBH mociie OCh
COIPOBOXAAETCS BCIIECKOM IMOKa3aTeNel, 0HaKO
OHH JTOCTAaTOYHO OBICTPO MPHUOIHMIKAIOTCS K KOHT-

ORIGINAL ARTICLE. PHYSIOLOGY

POJIbHBIM 3HAYEHHUSIM, a K KOHI[y dKCIEpUMEHTa
MajarT HUXKE HCXOAHBIX mudp. Habmromaemyro
pEaKIMI0 BO3MOXHO PaclieHUTh Kak OBICTPO UCTO-
IaeMYIO 1 aCTCHUYHYIO.

VY mpo3peBIIMX B HOPME YPOBEHb COJICPKAHUS
O-1e(peH3NHOB HE3HAUUTENIBHO BBIIIE, YEM Yy HOBO-
poxzenHbIX. Me, , = 12,4 nr/mn [Q,s = 12,1 ar/mi;
Qo5 = 12,4 mr/mn]. Min — 11,5 vr/mn, a Max —
12,5 ar/mi (cM. puc. 2).

Cpazy mociie 60J1eBOro BO3JICUCTBUSI YPOBEHD
o-nedensuHoB nossimaercsa. Me, , = 15,7 Hr/mn
(p < 0,01). HaGmromaeTcst peakiusi MmeHee penbed-
Ha, YEM Y HOBOPOXKIEHHBIX [Qg,s = 15,0 Hr/mi;
Qo7s = 15,9 ur/mn]. 3nauenus B BBIOOpKE KOJIEOD-
mroTes ot 14,4 no 16,1 Hr/miI.

UYepes 30—60 muHyT HAOII01AETCS TEHACHITHS
K MMaJICHUIO COAEpPKaHMs HCCIeAyeMoro ¢gakTopa
Me, , = 14,7 ur/mn. Ilpu 3TOM €ro ypoBeHs He H0-
cturaeT KoHTpoabHbIX mupp (p < 0,001) [Qg,s =
= 14,6 ur/mn; Qs = 14,9 nr/mi]. Min B BeIGOpKE —
14,2 ar/mia, Max — 15,4 ur/m.

B Teuenne nmocnenyromero BpeMenu rpapuk
CHIDKEHHUS 0-Ie()EH3UHOB COXPAHSET MOJIOTUM Xapak-
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Puc. 3. [lHamunka nameHeHuii coaepxaHus o.-AecdeH3nHOB B CbIBOPOTKE KPOBM
Y XMBOTHBIX MECSAMHOMO BO3pacTa A0 1 MOC/Ie alroreHHOro pasapaxeHus

Fig. 3. Dynamics of changes in the content of a-defensins in the serum
of animals of one month of age before and after algogenic irritation

Tep U He JOCTUTAET KOHTPOJIbHOro ypoBHS (p < 0,01)
npu Me, , = 13,3 ar/mi [Q,s = 13,2 Hr/mi; Q75 =
=13,9 ur/mn] u 12,6 ur/mn (min) u 14,2 ar/mi (max).

VY npo3peBIIMX )KUBOTHBIX OTBETHAS PEAKIIHS
O-1e(eH3MHOB Ha 00JIEBOW CTUMYJ MEHEe BbIpake-
Ha, 4YeM Y HOBOPO>KJICHHBIX )KHUBOTHBIX.

Kpome Toro, B TuHaMuKe BCEro UCCIEI0BAHUS
YPOBEHb O-A€(PEH3MHOB MIPEBHIIIAET KOHTPOJIbHbIE
3HAYEHUs], XOTS €70 CHIKEHUE B TMTHAMUKE OYEBHUIHO.

VY KpbIC MECAYHOro BO3pacTa CoJAepikKaHUe
o-neeH3nHOB OJIM3KO 10 CBOMM 3HAYCHUSIM K pe-
3yJNbTaTaM IMpeblIyIuX UCCIET0BAaHUA U COCTaB-
aser 12,5 |r/mi, Ipu 5TOM HWKHSSA KBaHTHIIb (Q,s)
11,9 ar/mn, Hykaas kBaHTUIb (Q, ) 13,1 Hr/Mn npu
11,5 ar/mi (min), 15,6 ar/mi (max).

Crycts 2 MUHYTHI 1TOCJie 60J€BOTro BO3EHCT-
BUs1 HAOJIIO/1aeTCsl TTOBBIIIEHHE YPOBHS O-1e(heH3H-
HOB B KpoBHu. OH paBeH 21,0 Hr/Mmi — paznuane
B COIIOCTABJIEHUHU C KOHTPOJIEM BBICOKO 3HAYUMO
(p <0,01) [Qq,s = 19,5 Br/m; Qg5 = 22,5 Hr/mi].
KoMmakTHOCTh psia MEHee BbIpa)keHa, HeXelu
B MIPEABIAYIINX CEPHUAX OMNBITOB, MHUHHUMAJIbHOE

22

3HaueHue — 19,0 Hr/mia, a MakcUMalbHOE —
23,1 Hr/MmiL.

Copepxanne O-nedeH3UHOB B KPOBU CHHXKa-
€TCsl, HO HE JJOCTUTas! NCXOJHBIX 3HAYEHUH, TIPH TOM
MeJMaHa 3Ha4eHui cocrasisier 14,2 ar/mn (Me,_ ),
HIDKHASA KBaHTUIB (Q,5) 13,7 HI/Mil, BepXHssA KBaH-
b (Q,5) 14,6 HI/MII, MUHUMaIbHOE 3HAYEHHE
B BeIOOpKE 13,2 HI/mi1, MakcuManbHOE — 15,2 HI/MIT
(p <0,01). ITo npommectBun 120—180 MuHyT 3ape-
TUCTPHUPOBaHA BTOPAs BOJIHA MOBBINICHUS YPOBHS
o-nedensuno. Me, , = 19,4 ur/mi. Io cpaBHeHHIO
C KOHTPOJIbHBIMU 3HAYEHUSMH 3TO Pa3InIne BHICOKO
sHaunmMo (p < 0,01) [Qqps = 19,4 Hr/Mim; Q45 =
=19,2 ur/mn]. Pazbpoc ot 18,7 Hr/MI — min,;
23,8 Hr/Mia — makx.

Takum o0pazoM, oyeBHHA BBIpAaKEHHAas Jia-
OMJIBHOCTh M HECTAOUIILHOCTh OTBETA B CPAaBHEHHUH
C IBYMs IIPEbIIYIIUMU BO3PACTHBIMU TPYTIIIAMHU.

OBCY>XXAEHUE PE3YJIbTATOB

Kak mokazano uccnenoBanue O-ae(eH3MHOB,
OTBETHAsI peakius Ha 00JieBOe pa3apa)keHNe HMEeT

OPUT'MHAJIBHOE UCCJIIEAOBAHUE. ®U3MOJIOT A
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CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT BO3pacTa
MOJOMBITHBIX )KUBOTHBIX.

HoBopoxaeHHble 0co0H pearupyroT moIbeMoM
YPOBHSI Oi-Ae€()E€H3UHOB, OJJHAKO PEAKIUs HEMpoaoJI-
KHUTEIbHA U OBICTPO HCTOIIAEMA.

[Ipo3peBire KUBOTHBIE COXPAHSIOT TY K€ TEH-
JICHIIMIO, HO TIOBBIIICHUE COJEP)KaHus O-AeeH3u-
HOB B UX KPOBU HUXKE, YEM Y HOBOPOXKICHHDIX.

Peaxiuist ®KMBOTHBIX MECSYHOTO BO3pAacTa HOCUT
NBYX(azHbII XapakTep, OHA HEYCTOMYNBA 1 JTAOMIIbHA.

Y HOBOpOXKJIEHHBIX IMOBBIILIEHA YYBCTBUTEIb-
HOCTb O-aJpEHOPELEITOPOB HEUTPO(DUIOB MO OT-
HOIIEHUIO K KarexosiamuHam [11]. Pazgpaxenue
Ol-aJJpEHOPEIIETITOPOB BIIEYET 3a cOOO0I MOBBILICHNE
(GYHKIIMOHATIBHOW aKTMBHOCTU HEHTpodumios [7],
3TO OOBSCHAET CYILIECTBEHHOE U OBICTPOE YBEIHYE-
HUE KOPOTKOKUBYIIHUX O-Ie(pEeH3UHOB B nepude-
pUYECKON KPOBHU B OTBET Ha JCHCTBUE CTpEccOpa,
KaKuM siBJisieTcst 00716, B TO e Bpemsi y HOBOPOXK-
JICHHBIX OrpaHUuYeHb! (PYHKIIMOHATbHBIE BO3MOXKHO-
ctu HeruTpodmios [12]. OueBugHO, STUM OOBSICHS-
€TCsl KPaTKOCPOYHOCTh PEAKIIMH, & TO, YTO YPOBEHD
UCCIeAYEeMOro cyOCcTpara MpUHHUMAET 3HAYEHUs
HUXE HOPMAJIbHBIX, TaKXKe OOBSICHUMO C MO3UIHHA
OTpaHUYEHHBIX PYHKIHNOHAIBHBIX BO3MOKHOCTEN
HEHUTPO(DUIIOB, YTO U €CTh NMIPUUMHA HECTIOCOOHOCTH
KOMIICHCAIIMH TOTEPSIHHOTO Je(eH3HHA.

VY npo3peBUINX KUBOTHBIX HACTYIAET OaJlaHC
aKTUBHOCTH O- W [3-apeHOpPEIEnTOpOB HEHTpOodu-
JIOB, Y€M MOXHO OOBSICHUTh MEHEE BBIPAXKECHHYIO
pEeaKLMIO B CPABHEHUHU C HOBOPOXICHHBIMHU.

Bricokas mabuiabHOCTH M OBICTpasi MCTOIIA-
€MOCTb MPOAYKIUH 0-Ie()EeH3MHOB KpbICAaMU MeCsy-
HOT'O BO3pacTa BIOJIHE OOBSICHUMA C OOIIEONOIIOTH-
YECKUX ITO3ULIMI O BBICOKOW Y HECKOOPAMHUPOBAHHOM
(GyHKLIMOHATBHOM aKTMBHOCTH B TpenyoOeprar-
HOM BO3pacTe.

BbiBOAbl

1. IIpu octpoit 6onu HabmOmAETCS KPaTKO-
CpPOUYHOE OBICTPO MCTOIIAEMOE TOBHIIICHUE YPOBHS

QMU
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o-neeH3uHOB B mepudepruuecKkoil KpOBU B TPYyIITIE
HOBOPOKJEHHBIX KPBIC.

2. Y mpo3peBHIMX >KUBOTHBIX MOBBIIICHUE
ypOBHSI O-I€(pEH3UHOB B OTBET Ha OOJIb BSJIOE
Y UHEPTHOE.

3. Y XKHUBOTHBIX MECAYHOTO BO3pacTa Mocie
HaHeceHUs1 00JIEBOr0 BO3JEUCTBUS HACTYIAET JIBYX-
(da3Has, 1abWIbHAS peaklus YBEIUYEHUS YPOBHS
O-neeH3UHOB B NepuepHIeCcKOil KPOBU, KOTOPast
3aKOHOMEPHO CMEHSIETCS €r0 MaJCHHUEM.
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DEFENSINS-o AT AN EARLY AGE IN RATS
WITH ACUTE SOMATIC PAIN

I.M. Bykov', V.V. Alekseev’

'The Kuban State Medical University
’The Rostov State Medical University

Abstract. This article presents the results of studies on the reaction of a-defensins to acute somatic pain in newborn rats
and in the early puberty period. Studies were carried out on white mongrel rats for three hours after pain exposure. The level
of a-~defensins was determined by enzyme immunoassay. During the experiments, a short-term increase in the level of a-defensins
in newborns and rats in the early puberty period was revealed. At the same time, in animals of one month of age a two-phase,
labile reaction of an increase in the level of a-defensins in peripheral blood occurs.

e

Key words: pain, a-defensins, rats, neutrophils
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CBEOLEHWNYA OB YPOBHE U3YYEHHOCTHU
NMPOBJIEMbI MOPAXXEHUS OPTAHOB-MULLUEHEA
Y JINL, C APTEPUAJIbHON TMNEPTOHUEW B MOHIOJ1UNA

T.M. Makcukosa', Il. Bapeypan’, A.H. Kaasrun', E.B. Ba6anckas®

'MpKyTCKuii rocy1apCcTBEHHBIH MEAUIMHCKUI yHUBEpcuTeT, pKyTck, Poccus
’HanmoHanbHbIH LHEHTP 110 U3yYeHNI0 MHPEKIMOHHBIX 3a6071eBannii, Yiian-barop, Monromms

*UpkyTckas rocyjapcTBEHHas aKaJeMHs NOCTAUILIOMHOTO 00pa3oBaHus,
¢wman ®T'BOY AITO PMAHIIO M3 P®, Upkytck, Poccus

HecMoTpst Ha BBICOKYIO PacCIpOCTPAaHEHHOCTh apTepUAIbHOM TMIEPTOHUU U €€ OCI0KHEHUN B MOHTOJINY, SMHIEMHOJIOTHS
U CTPYKTypa MOpPa)X€HUI OpraHoB-MUIIEHEN IPU apTepHaIbHON THIEPTOHUH OCTAETCA HEAOCTATOUHO U3YyUYEHHOI.

Ilenb: OLEHUTH CTENEHb W3YYEHHOCTH NPOOIEMBI OPAXKEHNUS OPTraHOB-MUIICHEH MPH apTepHaIbHOW THIIEPTOHUU
B Monroisuu.

Mamepuanvt u memoowl. bpu POAHATN3UPOBAHbI BEYIINE MEXIyHAPOIHBIE PYKOBOACTBA U PEKOMEHIALMHU, 0030DHl,
METaaHaJIN3bl, PaHIOMU3UPOBAHHBIE KOHTPOJMPYEMBbIE | MOIYJISIIIMOHHBIE MCCIIEIOBAaHUS ¢ ITyOHHON noncka B 10 ser, BXxozsmme
B KoxpaHoBckyro 6ubmiorexy, 6a3sl nanasix EMBASE u MEDLINE, a Taxke MOHrOJIbCKHE Hay4HbIe paOOThI C Pa3HOM J0Ka3a-
TENBHON CUJIOHN, KacaroLuecs: NOpakeHHUs: OPraHOB-MUIIIEHEH [TPU apTepUaNbHON TMIIEPTOHUY.

Pesynomamut u oocyscoenue. B pasBUTHIX CTpaHAX CTPYKTypa MOPaKEHHS OPraHOB-MUIICHEH 1 MX BKJIAJ B CTPAaTH(UKALIO
00IIIero CepAeYHO-COCYIUCTOTO PUCKA MPH apTEePUATbHON TMIICPTOHHU XOPOIIO H3ydeHa. B pekomenmanusx EBpormeiickoro
obmecta kapauosoros (ESC) u Eeporeiickoro o0miecTBa mo aprepuansHoi runeprersun (ESH) o ympasieHnio apTepraibHOM
runeprensueit 2018 roga kpuTepun NOpaKeHUH OPraHOB-MHUIICHEH ObUTH JIMIIb HEMHOTO paciuupeHsl. JlaHHbIE 0 AIue-
MUOJIOTUH apTE€PUAIbHON TUIIEPTOHUY, B TOM YUCJE CTPYKType MOPaKeHUN OpPraHOB-MHILEHEH, MOHI0JIBCKOIO HaceIeHUs
B OCHOBHOM IIOJTy4Y€HBI Ha MOMYJISALUAX IpakAaH, IPOKUBAIOIIUX Ha TeppUTOpud BHyTpeHHell MoHronuu u pyrux NpoBUHIMN
Kuras, ninu B pamkax MeXIyHapOJHbBIX HCClieloBaHUM ¢ yyactueM Mounronuu. HenocpeactseHHO B MOHT0JIMH U3y4dallHCh
OTIETbHBIE TTOPAXKEHHSI OPraHOB-MHIICHEH B HEOOJBIIMX BBIOOPKAX, CUCTEMHBIH IHIEMHOIOIHUSCKUI aHAIU3 ITOPAXKESHUSA
OpPraHOB-MUILIECHEH HE IPOBOJHICS.

Bb1600b1. YuuTHIBasi 3HAUMMOCTh apTEpHANIbHON TMIEPTOHNH B MOHIOJIMK 1 HEJJOCTAaTOYHYIO Hay4HYIO pa3paboTaHHOCTbH
po0JIeMbl, HEOOXOAUMBI TIOITYJISILIMOHHBIE UCCIIEIOBAHMs, MO3BOJIIONINE YTOYHUTH PACIIPOCTPAHEHHOCTh M CTPYKTYpY HOpa-
JKEHHs] OPTaHOB-MUILICHEH € 11eN1bI0 TOBBIIEHHs 3G ()EKTHBHOCTH yIPaBICHUs apTepUaIbHON TMIEPTOHNH.

KiaroueBble ciioBa: apTepuajibHas TUIICPTOHUS, TOPAKECHNUC OpFaHOB-MHIHGHCﬁ, HaCCJICHUC MOHI‘OJ’II/II/I, SIMUACMHOJIOT A

Omeemcmeennylii 3a nepenucky: MakcukoBa TatesiHa MuxaitnoBsa, k.M.H., DT BOY BO «MUIT'MVY» M3 P®, 664003, yn. Kpac-
Horo Boccranus, r. Upkytck, Poccust.
E-mail: maxiktm@rambler.ru.
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AptepuanbHas runepronus (Al) peako BbI3bI-
BAeT CUMITOMBI Ha PAaHHHUX CTaJIUSIX, [IO3TOMY YacTO
OCTaeTCsl HeIMarHOCTUPOBAHHOM, MPOSIBIISSICH BIIEp-
BbI€ KJIINHUYECKH MaHU(ECTHBIMU 3a00JIeBaHUSIMU
cepaeuHo-cocynuctoi cucremsl (CCC), uHCYyIbTa-
MU U XPOHUYECKOU MOYEUHON HEAOCTATOYHOCTHIO.
IIo mamaeiM BO3, ocnoxuaenus Al BbI3BIBAIOT
9,4 MIIH ciydyaeB CMEPTHU B MUPE €XKEroJHO, YTO
COCTaBJIsIET OoJiee TOJIOBUHBI BCEX JIETATbHBIX UCXO-
JIOB OT CEPJICYHO-COCYANCTHIX 3a0oneBanuii (CC3).
Bxiag AI' B cMepTHOCTB OT UIIEMUYECKOM 00TIe3HI
cepama (MbC) ouenusaercst B 45%, OT UHCYIIBTOB —
B 51%. Coueranue Al ¢ caxapubim ntuaderom (CJI)
emie OoJyiee yxXyauiaeT MporHo3, B CBSI3U € ATUM JUIA
orieHk: BapuaHToB rcxo0B CC3 Obla mpeaiokeHa
KapTa MPOTHO3UPOBAHUS PUCKA, B KOTOPOU YUUTHI-
BAIOTCSI HE TOJBKO (pakTopbl pucka (PP), Ho 1 Hanu-
gue C/[ [1]. B mocaennem otuere GBD (Global
Burden of Diseases) AI' coxpansier 1 mo3unuro
cpenu OP cHWXEeHUs JIET )KU3HU, CKOPPEKTUPOBAH-
HBIX 10 nHBaMIHOCTH (disability-adjusted life-years,
DALYs), ysennmuuBmuce Ha 20% B 2017 romy

o cpaBHenuto ¢ 2007 rogom [2]. [IpornozupoBanue
ucxonos npu Al mocpenctsom BbisiBiieHHS PP
1 OECCUMIITOMHOTO MOPaXXKEHUsI OpraHOB-MUILIEHEH
(ITOM) HEoO6Xx0aMMO, TaK KaK JBE TPETH CIIydacB
MIPEKIEBPEMEHHON CMEPTU OT XPOHUUYECKUX HEUH-
¢bexrmonnbIx 3a0oneBannii (XHU3), sxmouas CC3,
MO>KHO MPENOTBPATUTh Oarojaps MepBUYHON MPO-
¢bunakTuke, a emie TpeTh — MyTEM COBEPILIEHCTBO-
BaHMSI CUCTEMBI 3/[paBOOXpaHeHus [3].

LeJab: OLEHUTH CTENEHb U3YYEHHOCTH IPO-
6snembl [IOM npu AI' B Monronum.

Marepuajsl ¥ MeTOABI. bbbl ipoananusu-
pPOBaHBI BEAYIIHE MEKIYHAPOIHbIE PYKOBOACTBA
U peKoOMeHJaluu, 0030pbl, METaaHAIW3bl, PaHJIO-
MU3UPOBAHHBIE KOHTPOJIIMPYEMBIE U MOMYJISIIMOHHBIE
WCCIICZIOBAHMS, a TAK)KE€ MOHTOJIbCKUE HAY4YHbIE Pa-
OOTHI C pa3HOM J0Ka3aTeIbHOM CHUIIOH, Kacarolrecs
I[TOM mipu AT'.

Pe3yabTaThl n 00cy:xaenue. [1o onenke Bee-
mupHO# Opranuzanuu 3apaBooxpanenus (BO3),
pacnpocTtpaneHHocTh A" B MoHronuu ojiHa U3 ca-
MBIX BBICOKUX (pHC. 1) [4].

40,0% 0@2
0,345
35,0% 0,311 0,317
T 0,28
30,0% 0,257 0,25 0,264 —
25,0% — 0248 M
0,198
20,0% 016 01690 | 0188
0,141

15,0% ’
5,0% 0,108 0,128
10,0%
5,0%
0,0%

Pecnybnnka Cuuranyp  SnoHus Kuraii Banyary ~ Monronms Hurep 9cToHus

Kopes

O HecrangapTtu3oBanHas (non-standardized)

@ CraHpapTuaoBaHHasi (standardized)

Puc. 1. PacnpoctpaHeHHocTb Al cpeam nvu, 18 net u ctaplue, Muposoii ctatuctnieckunii otdet 2014 rog,
Fig. 1. AH Prevalence among persons 18 years and older, Global status report on NCDs 2014
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Puc. 2. TpaHabl Al', paHHble BcemMupHoi obcepsatopum, 2018 r.
Fig. 2. AH trends, Global Health Observatory (GHO) data, 2018

Ha muarpamme, npeacraBieHHOM Ha pucyHke 1,
IIPOJIEMOHCTPUPOBAHBI CTPAHbI C CAMBIMU HU3KUMHU
Y BBICOKMIMU MHPOBBIMH TOKa3aTeIsIMU MOIYJIALIH-
OHHOM M CTaHJIAPTU3UPOBAHHOM PACIPOCTPAHEHHO-
ctu AT, a Takxe psAx cTpad 3anagHoro Tuxooxe-
aHCKOTO peruoHa, cpeau KoTopbix MoHromus 3a-
HHUMAaeT MEePBOE MECTO MO Yucay O0oybHBIX ¢ Al
Hecmotps Ha To, uto nons Al cpenu HaceneHus
Monronunu k 2015 rony camusunace 1o 25%, npu
COXpaHSIOIIEMCs] TEMIIE JOCTUYb 3allJIaHUPOBAH-

HBIX HAIIMOHATBHBIX 1IeJei 1o yrpasnenuto Al mo-
ouTbes He yractes (puc. 2) [5].

Brsisnenne ©P, [IOM, a Takke accomupoBaH-
HbeIX ¢ Al" 3a005eBaHwMii TO3BOJISIET OMPENEIUTh YPO-
BeHb 00111eT0 cepaeuHo-cocyauctoro pucka (OCCP)
npu Al' 1 Ha OCHOBaHWHU MOJTYYEHHOU OIIEHKH BBI-
OpaTh TaKTHKY BEICHUS KOHKPETHOTO OOJBHOTO.
HakomieHue HOBBIX HAyYHBIX JAHHBIX MPUBOJUT
K niepecMmoTpy nepeursst OP, [IOM u accormmpoBaH-
HeIX ¢ Al' 3a0oneBaHMiA, TMHAMHKA PEMPE3EHTATHB-
HOCTHU KOTOPBIX OTpaxkeHa B Tabnuue 1 [6—9].

Tabanuya 1
JAnHamMuKka CTPYKTypbl paKTOpoB, ONpeaensaiowmx CyMMapHbii KapAUOBaCKYISPHbIA pUCK y NauveHToB ¢ Al
(Mancia G., Fagard R., co-chairs. 2013 ESH/ESC)
daxTopsl, onpegensiowme KBP npu Al [oapl BbIXOOa €eBPONENCKMX pykoBoacTB no Al*
(Factors determined CVR in patients with AH) (Years of releasing of European guidelines for AH)
2003 2007 2013 2018
GAKTOPbI PUCKA, AEMOINPA®UYECKUE XAPAKTEPUCTUKU U JIABOPATOPHbBIE MOKA3ATEJIU

YpoBeHb AJ], + +
Bospact (M > 55 net; X >65 net) + + + + (SCORE)
Kypenue + + + + (SCORE)
Adncnnnunoemms: + + + + (SCORE)
— OX > 6,5 mm/n (250 mr/pn) + >5(190) >5(190)
— JINHM > 4 mm/n (155 mr/on) + >3(115) >3(115)
— JINBM: M < 1 (40); X< 1,2 (46) mm/n (Mr/an) + + +
— T >1,7 mm/n (150 mr/on) - + +
CeMeiiHbIli aHaMHE3 MPEXAEBPEMEHHbIX KAPAVNOBACKYSIPHBIX + + + +
cobbiTnin B Bo3pacTe < 55 netry M n < 65 nety X
AbpomnHanbHoe oxumpenre (0T 2102cmyMu 88 cmy X) + + + +
MoBbilWeHHbIN CPB + - - -
YpoBeHsb M HaTowak 5,6—6,9 mm/n (102—125 mr/an) — + + —
HTI npu Tecte ¢ Harpy3kom — + + —
ca - - - + (SCORE)
OX, UMT > 30 kr/m’ - - + +
Myyckor non - - + + (SCORE)
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OkoH4yaHue Tabanibl 1

®dakTopsl, onpeaensioime KBP npu Al
(Factors determined CVR in patients with AH)

[oabl BbIXOA4a €BPONENCKNX pykoBoACTB no Al
(Years of releasing of European guidelines for AH)

9KCCYAATUBHAS), OTEK COCKA 3PUTENBHOrO HepBa

2003 2007 2013 2018
mnepypukemus — — — +
CemeliHbli aHaMHe3 paHHero Havana Al — — — +
PaHHee Ha4yano MeHonayabl - — - +
Cwnpsuunii 06pas Xu3Hu - - - +
Hannyme ncmxocoumasbHbIX U COLIMO3KOHOMMYECKMX PP - - - +
YCC > 80 yaapoB B MUHYTY - - - +
ACUMMNTOMATUYECKOE MOPAXXEHMUE OPFAHOB-MULLEHEN

OKI-npusHaku MNHK: + + + +
— NHpekc Cokonosa—JlaiioHa > 38 Mm + +(>3,5mB) + (> 3,5mB) + (> 35 Mm)
—R(avL) 11 mm - - +(>1,1) + (> 11mm)
— KopHenbckoe npousseneHue > 2440 MM - MC + + + +
— KopHenbckumii BObTaXHbIN MHAEKC > 28 Mmy M > 20 mm y XX - - + +
OXO-KTI npuaHakm MNXK: + + + +
— MMJTX (r/M* NT) 2125y M= 110y X + +(2115yM +(2115yM +(z115yM

n =95y X) n =95y X) n =95y X)
— Nngekc MMJTX (r/m*') > 50y Mu > 47 y X - - - +
OXO-KI npM3HaKn YyTONLLEHNS COHHbIX apTEPUIA + + + -
¢ TonwmHon KMM = 0,9 MM nnn Hanmdme 6asiwku
YMepeHHoe noBblleHne kpeaTuHuHa y M ot 115 go 133 + + - -
(1,3—1,5)nyXor 107—124 (1,2—1,4) mm/n (Mr/an)
MAY: 30—300 mr/24 4; AKOy M 222 (2,5) ny XX =31 (3,5) mr/r + + + (AKO =30—300 mr/r; | + (AKO =30—300 mr/r;
(Mr/mMmonb) 3,4—34 Mr/mMmmornb) 3,4—34 Mr/mmornb)
nnn<9 - + + +
CK®IB > 12 m/c - + + (> 10 m/c) + (> 10 m/c)
N4 =60 MM PT. CT. Y NOXWIbIX JINL, - + + +
XBIM ¢ pCK® < 60 mn/MuH/1,73 M IMNT (MDRD) + + (30—60 mn/mMuH/ +(30—60
nm < 60 mn/MuH (Gault-Cockroft) 1,73 M%) 1 < 30 n/MuH/1,73 M%)
OcnoxHeHHas peTnHonaTusl (remopparmnyeckas unm aKccyaa- - - + +
TVIBHasl), OTEK COCKa 3PUTENIbHOrO HEpPBA

CAXAPHbI OUABET
M HaTowak = 7,0 mmonb/n (126 mMr/on) Nnpn AByX NU3MEPEHUSAX + + + -
noapsa,
I'M nocne Harpy3kn > 11,0 mmonb/n (198 mr/on) + + + -
HbA1c > 7% (53 Mmob/MoOJIb) - - + -
ACCOLMNPOBAHHBIE COCTO9HUSA UIU SABOJIEBAHUA NOYEK

LIB3 (MN, TN, TUA) + + + +
CC3 (MM, cTeHokapamsi, KOpOHapHasi PEBACKYNpU3aumns: + + + +
YKB nan AKLLI)
MopTBepxaeHHas BU3yanbHbIMU METOAAMU UCCNEAOBaHWS - - - +
AC-6n5wka
CH + + + (BT.4. c coxp. PB) | + (B T.4.c coxp. PB)
ATepocknepoTnieckoe nopaxeHve nepudepmnyecknx apTepun + + + +
on - - - +
[unabeTnyeckas HedpponaTus + + — —
MoyeyHoe noBpexaeHue; kpeatnHnHay M > 133 (1,5) + + - -
nyX>124 (1,4) mm/n (mr/on)
MpoTtenHypus > 300 mr/24 4 + + + —
XBIM ¢ pCK® < 30 ma/mun/1,73 m® (NMAT) - - + -
OcnoxHeHHasi peTvHonaTus (remopparnyeckas unm + + - -

OX — 06wwwuit xonectepuH, JIMHM — nunonpoTtenapl HU3KoM nnoTHocTy, JIMBIM — nunonpoTteunabl BbICOKOW NAoTHOCTU, TT — Tpurnnuepuasbl,
OT — okpyxHocTb Tanun, CPB — C-peakTuBHbIii 6enok, I'M — rnokosa nnasmbl, HTI — HapyLleHHas TonepaHTHOCTb K rtoko3e, CLl — caxapHblii
onabet, UMT — unngekc macchl Tena, O — oxupenue, XK runeptpodous nesoro xenynodka, MMJIXX — macca Mmvokapaa neBoro Xesnyaoodka,
MAY — mukpoansbymmHypusi, AKO — anbbymMUHO-KpeaTUHMHOBOE COoTHOLLeHue, JTMn — noabixeyHo-nnedveBo niaekc, CKPrB — ckopocTs kapo-
TNOHO-dDEMOpPasbHOM NyNbCOBOM BOMHBI, M — nynbcoBoe aasneHve, XBIN — xpoHnyeckasa 6one3Hb novek, CKP — ckopocTb knyboukoBoi punstpaumm,
MNT — nnowanp noBepxHocTn Tena, HbA1c — rnmMknpoBaHHbIn remornodbuH, LUIB3 — uepebpoBackynsapHbele 3aboneBaHus, MM — mnwemnyeckuin
nHeynbT, TN — remopparunyeckuin nHcynbT, TMA — TpaH3uTopHas niemmnyeckas ataka, MM — nHdapkt mrmokapaa, YKB — ypeskoxxHoe KopoHapHoe
BMeLuaTenbcTBo, AKLLI — aopTo-kopoHapHoe WyHTMpoBaHue, AC — atepocknepod, CH — cepaeyHas HegoctatodyHocTb, PB — dpakuus Boibpoca,

®MN — pmbpunnauma npeacepanii.

*HGKOTOpre KOJINYEeCTBEHHbIE N Ka4eCTBEHHbIE U3MEHEHUS MO rogam OTpaXeHbl B ckoOKax.
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Table 1

Dynamics of the structure of factors determining the total cardiovascular risk in patients with arterial hypertension
(Mancia G., Fagard R., co-chairs. 2013 ESH/ESC)

Factors determined CVR in patients with AH

Years of releasing of European guidelines for AH

2003 | 2007 | 2013 | 2018
RISK FACTORS, DEMOGRAPHIC CHARACTERISTICS AND LABORATORY PARAMETERS
Blood pressure level + + - —
Age (M > 55 years; F > 65 years) + + + + (SCORE)
Smoking + + + + (SCORE)
Dyslipidemia: + + + + (SCORE)
— CHOL > 6,5 mmol/I (250 mg/DL) + >5(190) >5(190)
— LDL: > 4 mmol/I (155 mg/DL) + >3(115) >3(115)
— HDL: M< 1(40); F< 1,2 (46) mmol/I (mg/DL) + + +
— TRIG > 1,7 mmol/l (150 mg/DL) - + +
Family history of premature CVD (men aged < 55 years + + + +
and women aged < 65 years)
Abdominal obesity (WC = 102 cm in men + + + +
and = 88 cm in women)
Elevated CRP + - - -
PG level fasting 5.6—6.9 mm/I (102—125 mg/DL) - + + -
IGT by testing under a load - + + -
DM - - - + (SCORE)
TBW, BMI > 30 kg/m’ - — + +
Male - — + + (SCORE)
Hyperuricemia - — — +
Family anamnesis of early incipience of AH — - - +
Early incipience of menopause — - - +
Sedentary lifestyle - - - +
The existence of psychosocial and socio-economic FR - - - +
Heart rate > 80 bpm - - - +
ASYMPTOMATIC DAMAGE OF TARGET ORGANS

ECG LVH: + + + +
— Sokolov-Lyon Index > 38 mm + +(>3,5mV) +(>3,5mV) + (> 35 mm)
—R(aVvL)=2 11 mm - - +(>1,1) +(>11 mm)
— Cornell voltage-duration > 2440 mm - mc + + + +
— Cornell voltage index > 28 mm in men and > 20 mm - + +
in women
Echocardiographic LVH: + + + +
— LVH (g/m?BSA) = 125 in men and = 110 in women + +(>115byM +(>115byM +(>115byM

- and>95byF) and >95 by F) and >95 by F)
— LV mass index (g/m®’) > 50 in men and > 47 in women - - +
ECHO of carotid arteries intumescence with IMC thickness + + + -
> 0.9 mm or presence of plague
Moderated increase in creatinine in men from 115 to 133 + + - -
(1,3—1,5) and in women from 107 to124 (1,2—1,4) mm/I
(mg/DL)
Microalbuminuria: 30—300 mg/24 h; ACR in men = 22 + + + (ACR =30—300 mg/g; | + (ACR =30—300 mg/g;
(2,5) and in women = 31 (3,5) mg/g (mg/mmol) 3,4—34 mg/mmol) 3,4—34 mg/mmol)
ABI<9 - + + +
CFPWV > 12 m/c - + +(>10m/c) +(>10 m/c)
pulse pressure =2 60 mm Hg by senior citizens - + + +
CKD ¢ eGFR < 60 ml/min/1,73 m* BSA (MDRD) - + + (30—60 ml/min/ +(30—60 1 < 30 I/min/
or < 60 ml/min (Gault-Cockroft) 1,73 m’) 1,73 m’)
Complicated retinopathy (hemorrhagic or exudative), - - + +
swelling of the optic nerve nipple

Diabetes mellitus (DM)

PG fasting = 7,0 mmol/I (126 mg/DL) by two measure- + + + -
ments in a row
PG after aload > 11,0 mmol/I (198 mg/DL) + + + -
HbA1c > 7% (53 mmol/mol) - - + -

ORIGINAL ARTICLE. CARDIOLOGY
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End of the Table 1

Factors determined CVR in patients with AH

Years of releasing of European guidelines for AH

2003 | 2007 | 2013 2018

ASSOCIATED CONDITION OR KIDNEY DISEASE
CD (IS, CH, TIA) + + + +
CVD (MI, angina, coronary revascularization: PCl or CABS) + + + +
Plague confirmed by visual methods of research - - - +
HF + + + (HFpEF) + (HFpEF)
Atherosclerotic damage of peripheral arteries + + + +
A-fib - - - +
Diabetic nephropathy + + - —
Kidney damage; creatinine in men > 133 (1,5) and + + - -
in women > 124 (1,4) mm/I (mg/DL)
Proteinuria > 300 mg/24 h + + + -
CKD with eGFR < 30 ml/min/1,73m’ (BSA) + -
Complicated retinopathy (hemorrhagic or exudative), + + - -
swelling of the optic nerve nipple

CVR — Cardiovascular risk; AH — Arterial hypertension; CHOL — cholesterin; LDL — low density lipoprotein; HLD — high-density lipoproteins;
TRIG — triglyceride; WC — waist circumference; CRP — C-reactive protein; PG — plasma glucose; IGT — Impaired glucose tolerance; DM — Diabetes
mellitus; TBW — Total Body Water; BMI — body mass index; FR — risk factor; bpm — beats per minute; ECG — electrocardiogram; LVH — left ventricular
hypertrophy; ECHO — echocardiography; LV — left ventricle; ACR — albumin to creatinine ratio; ABI — Ankle-brachial index; CFPWV — carotid-
femoral pulse wave velocity; CKD — chronic kidney disease; GFR — glomerular filtration rate; BSA — Body surface area; CD — Cerebrovascular disease;
CD — cerebrovascular disease; IS — ischemic stroke; HS — cerebral haemorrhage; TIA — transient ischemic attack; CVD — Cardiovascular disease;
MI — myocardial infarction; PCI — percutaneous coronary intervention; CABS — Coronary artery bypass surgery; HF — heart failure; HfpEF — Heart

failure with preserved ejection fraction; A-fib — atrial fibrillation.

Tabnnuya 2 / Table 2

Kputepuu Bbiobopa meTonos nccnegosavus NOM (GBD 2016) /

Criteria for choosing methods of hypertension-mediated organ damage diagnostic (GBD 2016)

Ne HanmeHoBaHue metogukm (Methods name) MuamkaTopsl, 6annel (Indicators, scores)
LleHHOCTb Kak JocTtynHocTb Bocnpounaeogn | CooTHoLEHME:
npegukropa (Availability) MocTb (Repro- CTOMMOCTb /
(Value as ducibility) 3 PeKTUBHOCTb
a predictor) (Ratio: cost /
efficiency)
1 OKTI (ECG) 3 4 4 4
2 OXO-KI (ECHO) 4 3 3 3
3 MPT cepaua (hearts MRI) 4 2 4 1
4 Y3W coHHbIx apTepuit (Ultrasound of carotid arteries) 3 3 3 3
5 Onpegenenne CIMNB (PWV determination) 3 2 3 3
6 JINU (ABI) 3 3 3 3
7 Pacuet CK® (GFR calculation) 3 4 4 4
8 MAY (Microalbuminuria) 3 4 2 4
9 OcmoTp rna3Horo gHa (Fundus examination) 3 4 2 4
10 | MarHuTHope3oHaHcHas Tomorpadms rooBHOro Mo3ra 2 1 3 4
(brain MRI)

AHanm3 Tabnuiel 1 1eMOHCTpUpPYET, YTO B TIO-
cnennux pexkomenpanusax 2018 roga mo Al cymie-
CTBEHHO paclIupuica paszael, kacaromuiics OP,
3a CUET JIOMOJIHUTENIBHBIX JeMorpaduyeckux M Ja-
OopaTtopHbIX xapakTtepuctuk. Bemymme ®P, B Tom
gucne CJI, KoTOpblid paHbIlle BCETAa YUUTHIBAICS
OTJIENIbHO, PaCCMaTPUBAIOTCS TENEPh C TOUKU 3pe-
Hus ux coBokynHoro BiausHus Ha OCCP SCORE.
N3menenns kocHymich u [IOM, Tak, BHEAPEH HOBBIN
nokasarenb — uHjaekc MMJDK, kotopslii mo3Bois-

30

er 6osiee TouHo omnpeaenuts ['JIJK HezaBucumo
OoT Macchl Tena yenoBeka. Mckmtouensl uz [1IOM
OXO-KI' npu3Haku yTOJIICHUS COHHBIX apTEpHid
U YMEpEHHOE MOBBIIIEHNE KpeaTHHUHA, HAa000pOoT,
13 pazjena accouuupoBaHHbie ¢ Al' 3aboneBanms
B paznen [IOM mepeHeceHBI TakHW€ COCTOSHUS,
kak cepbesnas XBII ¢ CK® <30 mn/mun/1,73 M
U OCJIOKHEHHAs PETHUHOIATUS. Y YUThIBasi pacrpo-
cTpaHeHHOCTh Al’, OOJBIIIOE KOTMUYECTBO KPUTEPHEB
I1OM, Bo3mokHOCTh cTpatudukamu OCCP Ha oc-
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HOBAaHWU JTake 0AHOTO BhIsiBJIeHHOTO [IOM 1 orpa-
HUYEHHOCTh (PMHAHCHUPOBAHUS 3/1paBOOXPAHEHUS,
HE00X0AMMO ONTHUMHU3UPOBATH AUATHOCTUYECKUN
nouck I[IOM ¢ yderom ocoOEHHOCTEW METOMIUK,
npeacTaBIeHHbIX B Tabmmie 2 [10].

B Tabnume 2 He npencTaBieH METOI OI[EHKHU
ITA/I, cBsI3aHO 3TO C TE€M, YTO OH HACTOJILKO MPOCT,
YTO MOKET OBbITh UCIIOJIb30BAH y BCEX IMAlEHTOB.
Taxxe npu BeIOOpE METOAA MCCIEIOBAHUS BaYKHO
PYKOBOJICTBOBAThCS JAHHBIMU 1O CTpyKType Al
M €€ OCJIOXHEHUW B KOHKPETHOM CTpaHe, a TaKxke
TPYIION TOCYIapCTBa [0 YPOBHIO IOXOAA, ONPEAEIs-
emoro BcemupueiM bankom. Tak, B MoHrommu uH-
CYJBTHI O SMUAEMHOJIOTHYECKON 3HAUUMOCTH HpPHU-
ommxkarorcs kK UBC, ¢ pactpocTpaHeHHOCTHIO Y JIHII
crapue 55 ser 71,3 cinyyas Ha 1000 yenosek, noka-
3aTensIMu CMEPTHOCTHU 1 3abomeBaemoctr Ha 100 ThIC.
HaceJieHHs, paBHbBIMU 222.6 1 326 COOTBETCTBEHHO.
IIo manueM Becemupnoro banka, MoHronus oTHo-
CUTCS K CTpaHaM C HU3KUM CPEJHUM YPOBHEM JI0-
xoxa [4, 11, 12]. YuursBas, yro Y3U coHHbIX apte-
pHii MCKJIFOYEHO M3 METOAOB auarHoctuku 110M,
B MoHTrO/MIMH BBHIOOP JOJDKEH OBITH CAENAH MPEKIES
Bcero B nosp3y oneHku [TAJ] u OKI', kak Hanbosee
SKOHOMHYECKHU JOCTYIHBIX YCIIYT, C MOCIEAYIOIINM
pacmmperHremM oobeMa oOcieoBaHus 0 TOKa3a-
HusM. Huxe nipeacraBieHo noapoOHOE ONucaHue
OCHOBHBIX c11oco0oB aquarnoctuku I1OM ¢ nemoH-
CTparuell ux KIMHUYECKOW 3HAYMMOCTH M OCOOEH-
HOCTEN UX MpUMEHEHUs B MOHTOJIUH.

N3BecTHO, 4TO C BO3pacTOM MUKOBOE CHUCTOJIH-
yeckoe aprepuansHoe aasnenue (IICAJI) cymect-
BEHHO MOBBILIAECTCS 32 CUET Pa3BUTHUS PUTHIHOCTH
A0pThI, B TO BPEMs KaK KOHEYHOE JIHACTOIUYECKOE
nasienue (K A/]) noBblmaercss HE3HAYUTEIbHO.
Oto npusBouT K pocty IT/1.

B psine xpynHbIX 30MIEMUOJIOTHYECKUX UCCIIe-
JOBaHM OBLIO MOKa3aHo, 4yTo Beicokoe I1]1 sBmus-
etrcst goctoBepHbIM @P pazputus CC3, ocobeHHO
y nanueHToB crapue 50 ner. Baxno, uro [ICA/,
a cnenoBarenbHo u I1Jl, 3a cueT HEOOpATUMBIX
M3MEHEHUH B a0OpTe MJIOXO MOJAeTCs MEIUKaMEH-
TO3HOU KOPPEKLHUH.
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Taxske nossienue 11/ sBisgercs npeaukTopom
pasButus cepaednoi HepocrarouHocTH (CH) u He-
0JIarONpUATHBIX UCXOO0B MPU PELUAUBUPYIOIIEM
nHdpapkre muokapaa (UM) [13]. Pesyapratrom
noBbIieHust [1/] gyacto siBnsieTcst pa3BUTHE U30JIUPO-
BAHHON CHCTOJIMYECKOW apTepUAIbHON TUIIEPTOHUU
(UCAT’), xoropast BcTpeuaercsi B EBporie 1o TaHHBIM
uccienoBanus «Syst-Eur» y 15% nui B Bo3pacte
60 net u crapme [14].

Mertaananu3 36 mONMyJISIIUOHHBIX HCCIIEIOBA-
Hu (n = 346 570) B A3uarcko-THuX0OKeaHCKOM
peruoHe mokasal, 4TO OTHOCUTENbHBIN puck (OP)
(aTanbHBIX 1 HeaTaIbHBIX COOBITHIA ObLT B 2,18 pa3
Bhllie y nmauueHToB ¢ UCAI', yem y nuil ¢ Hopmanb-
HbIM AJl, B TO BpeMsi KaK Mpu U30JIUPOBAHHON /Ha-
croymueckor aprepuanbHoit runepronnu (MJATL)
nporuo3 6su1 myutre (OP = 1,81) [15].

[IpocnekTBHOE HCCIeI0BaHUE B3POCIOrO MOH-
rOJIbCKOro HacenneHus (n = 2589; 9 ner HaOMOCHN ),
MIPOXKUBAIOILETO HA TEPPUTOPUU BHYTpeHHEU MoH-
rOJINM, M0KAa3a10, YTO OTHOCUTENIbHBINA PUCK Kap-
TUOBAcCKyJSIpHBIX coObiTul y suiy ¢ UCATD Obin
B 2,11 pa3 Bblllle B CPaBHEHUH C TPYIION NAIMEHTOB
¢ HopManeHbIMU TTGpamu AJl [16]. Pacmpoctpa-
HeHHOCTh ICAI' B MOHTOJIBCKO# penpe3eHTaTUBHOM
BbIOOpKE cocTaBmia 11,6% [17].

Hecmotps Ha TO, uTO eme B 1981 romy On110
onyOiMKoBaHa paboTa, B KOTOPOW TOBOPHUIIOCH
0 TOM, 4YTO YyBCTBUTENbHOCTh OKI -mpu3Hakos
I'JDK mu3ka u coctaBisgeT ot 21% mo 50%, B cBs3u
C IIMPOTON MCTOIB30BAaHUS U BBICOKOHN Crier(ud-
HocThi0 DK -kpurepun ['JDK mo-npexxaemy BXoasT
B COBPEMEHHBIC peKoMeHaIuu s orenku [IOM
npu Al' [8—10, 18, 19].

B pamkax ®paMUHreMCKOro HCCIEJOBAHUSA
IIUTeNbHOE HaOmrofeHue 3a 524 nmanuentamu 6e3
CC3 (cpennuii Bo3pacT >KeHIIMH — 64 roaa, MyxK-
yuH — 62 roaa) ¢ npusHakamu ['JDK mokasano, uto
y Jull ¢ oTpuuarenbHol aquHamukor DKI'-npuzna-
koB ['JIXK (cymectBennsiii npupoct Kopraenbckoro
BoJIbTaXKHOTO npousBeaeHuss — KBII u Hapymenus
pemnosipu3aIu) pe3Ko MOBBIIIAETCS PUCK HOBBIX
CEPAEUYHO-COCYIUCTHIX COOBITHIA [20].
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3naunmocts OKI'-kputepue I'JDK (unnexc
CoxonoBa—1Jlaitona — unanexc C-JI u KBII) nox-
TBEPAUJIACh B IBOMHOM CJIETIOM PaHIOMHU3UPOBAHHOM
uccienoBanuu LIFE (1995—2001 roaer, n = 9193,
cpenHuil Bo3pact — 67 net, AI' B anamHese),
B KOTOPOM HAMMEHBIIIHIA MPOIEHT KOHEYHBIX TOUEK
(cepmevno-cocyaucTasi cMepTh, MH(DAPKT MUOKap/Ia,
WHCYJIBT) OBUT CpEeIU TMAIMeHTOB C HU3KUMH 3Ha-
yeHusIMU u/unu perpeccueit uanexca C-JI u KBII
[21, 22]. Pacnpoctpanennocts OKI -nmpu3Hakos ['JDK
OILICHHBAJACh M CPEIU MOHIOJIBCKOIO HaCEICHUs
¢ AT, Tak, B penpe3eHTaTuBHOM BBIOOPKE (1 = 671)
ymn ¢ Al Beicokue 3HaueHus uaaekxca C-JI n/mm
KBII Bctpeuanucs B 11,8% ciyuaes [23].

Oxkorno 30 net Ha3ax B pamkax OpaMHUHIeMCKOTO
UCCIIeIoBaHMsl OBbLJIO MOKa3aHO, YTO Macca JIEBOr'0
JKeMyI0uKa, onpeaenernas nocpeactsom DXO-KI'
y 3220 narmenTtoB ctapie 40 et 6e3 COmyTCTBY-
romux CC3, sBNSETCS HE3aBUCUMBIM MPEAUKTOPOM
daTtanpHBIX U He(aTaTbHBIX CEPACUHO-COCYTUCTHIX
ucxonoB ¢ OP CC3 u cepaeyHO-COCYyTUCTON cMep-
TH, paBHbIMU 1,49 u 1,73 y myxuun; 1,57 u 2,12 —
y SKCHIIIMH, COOTBETCTBEHHO [24].

Metaananus, npeacrtaBieHHbId S.A. Wibert
B 2017 roay, MOATBEPKAAET BBICOKYIO IIPOTHOCTHYE-
ckyto 3HaunMocTh DXO-KI' B ontenke I'JDK, cono-
CTaBUMYIO C pe3yJIbTaTaMU MarHUTHO-PE30HAHCHOM
tomorpadpuu (MPT), B 3T0O# ke myOnuKaum oT-
MeueHo, uyTo perpeccust I'JIDK mpuBoauT x cHu-
KEHHUIO YaCTOThI CEPAECUHO-COCYIUCTBIX COOBITHIMA
Ha 46% [19].

B MoHronuu pacnpocTpaHEeHHOCTh U 3HAYH-
mocTh ['JIK, kak I[TIOM, uzydanoce y paOOTHUKOB
r. Ynan-batop >xene3Hoil noporu B Bo3pacrte oT 18
10 59 ner, 3a TJDK npuaumany MMJDK/1,73 m* >
> 115 r/M* 118 My>XuuMH 1 > 95 T/M° 1714 KEHIIUH.
Cpennee 3nauenne MMJIDK/1,73 M* y manmeHToB
C BBISIBJIICHHBIM MeTa0onnueckuM cuaapomom (MC)
coctauiIo 98,5 r/M’, B To Bpems Kak y i 6e3 MC
cpenuuit UMMJDK Obutn Ha MOPSAOK MEHBIIE —
88,7 r/M*. MeTaboIndecKkuii CHHAPOM COMPOBOK-
nancs I'JDK B 37,6% cnydaeB, B TO BpeMsl Kak
HaJIM4Me OJHOTO KapauomeTradbonmndeckoro OP —
Toabko B 18,8% [25].
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3aBUCHUMOCTh MEXKJY TOJIIHMHOW KOMILIEKCa
naTuMa-meana (KMM) w/mnmm Hamugauem OJISIIKu
B COHHBIX apTepusix W KOHeYHbIMH Toukamu CC3
ObuIa MPOCHEKTUBHO M3ydeHa y 7983 mpencraBu-
Tenel HaceneHus r. Porepnam B Bo3pacte 55 et
u crapiue. [Ipu yBemmyennu KM na 1 ctangaptHOe
oTkyioHeHue (SD) mociie MCKIIOYEHHS BIUSHUSA
octanbHbIX OP nokazarens «OTHOIIEHNE AHCOBY
(OI) cocraBun 1,34 u 1,25 gt UM u unHCynbTOB
COOTBETCTBEHHO [26].

[Toznnee B MmacmrabHOM pabore «ARIK»
¢ BmoueHneM 13 145 yenoBek mocie ydera pe3yiib-
tatoB onpeaenennss KM w/wmm Omsirku 23% muit
ObLTH peKaccH(UITMPOBAHHBI TIO PUCKY, TOCTOBEPHO
YBEJIIMYUB TOYHOCTh YK€ CYLIECTBYIOIIETO MPOrHO-
3a, TOJIYy4EHHOTO Ha OCHOBAHUU TPaAUIIMOHHBIX
OP CC3 [27]. Y mammmenToB ¢ A" B uccienoBaHum
ELSA Taxxe Obuta m0oKa3aHa JOTOJTHUTEIbHAS TPO-
THOCTHYECKas T0JTh3a orleHKH TonmuHbel KM n/unmn
BBISIBIICHUS OJISIIIKKM B COHHBIX apTepusix [28]. Un-
TepecHo, uTo perpecc toimuusl KUM Ha ¢one
TUIIOTEH3UBHOM Teparuy CaMOCTOSITENbHO HE BIIUSII
Ha CHIDKEHHE CEPJICYHO-COCYAUCTHIX COOBITHI [29,
30]. ¥V npeacraBuTeneil MOHTOJIbCKOW MOIMYJISIIIUN
cpeau nuil B Bo3pacte oT 18 mo 69 mer 6e3 CC3
cpeansis tommuaa KUM y My»X4uH cocTaBuia
0,58 MM, y xenmuH — 0,46 MM, TOJOKUTEIHHO
KOppeupys ¢ BO3pacTOM, MY>KCKHM IOJIOM, Cpel-
HuM AJl, ypoBHsaMu obmero xonecrepuna (OX) u
ritoko3el KposH [31]. Ilpu cpaBHUTENBHOM HCCIIE-
JIOBaHUU npeacrapurenenl Anonnu u MoOHroamuu
¢ Al' u C]1, Haxomsmuxcs Ha aMOyIaTOPHOM HaOIT0-
JIEHUH, B MOHT'OJIbCKOM BBIOOpKE CpeqHHUE MOoKa3a-
tenu TonumHel KM okazanuck BbIlIe, pasHHIA
ObLlIa CTATUCTHYCCKH 3HAYUMOH [32].

[ToBbIlIeHHAs] KECTKOCTh apTepHUil SABISETCA
onunM u3 nposisiernit [IOM npu Al'. CymectByet
MHOKECTBO MHIEKCOB, TIO3BOJISIOIIUX OLEHUTh ITOT
MoKa3aTellb, OJIHAKO C LENbI0 CTaHAAPTHU3ALUU
B €BPOMEHCKHUX KIIMHUYECKUX peKoMeHAaIusx mo Al’
ot 2013 rozma B KauecTBE MHIMKATOPA UCIIOIb3YETCS
CK®IIB > 10 wm/cex. M3BecTHO, YTO MPHUPOCT
CK®IIB na 1 M/c mpUBOIUT K MOBBIIMICHHIO PUCKA
CepJCYHO-COCYIUCTRIX coObITHIA Ha 12% [8, 13].
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B kpynmHOM MeTaaHanu3e ObLIO JOKa3aHO, YTO
noBeimeare CK®IIB cBsizaHO ¢ pOCTOM YacTOTHI
KapAMOBACKYJISIPHBIX COOBITUM, 001N CMEPTHOCTH
u cmeptHocty oT KB3 u uncyneroB [33]. Takxke
B MPOCHEKTUBHOM IIATUIIETHEM HCCIIEIOBAHUH OBLIO
ycranoBiieHo, uto CK®IIB sBnsiercsa He3aBUCUMBIM
dbakTopom pucka pa3BuTus camou Al', mpeumyiie-
cTBeHHO 3a cueT nossimenus CAJ] [34].

Y MOHTrOJBCKOTO HACENIEHHUS B OCHOBHOM
onenuBaigack He CK®DIIB, a niede-noapnkeyHas
CKOPOCTh PACIpPOCTPAHEHUS] MYJIHCOBOM BOJIHBI
(maCPIIB). 3a kpuTepwHii MOBHIIIICHHON KECTKOCTH
aprepuii npuHIMaiy 3HaueHune iCPIIB > 14,3 m/c.

bru10 mokasaHo, 4To cpenu TPyIA0CIOCOOHOTO
paboTaromiero HaceleHHus Aake NPU HAIMYUH
OJTHOTO WJIH IBYX KapauoBacKyispHbix P gacrora
mwiCPIIB > 14,3 m/c coctaBnser 35,4%, yBenuuu-
Basch 10 58,4% B ciyuae BoisaBieHuss MC, a npu
obcnenoBanun 903 n0OpOBOJIBLIEB B BO3pacTe
oT 45 1o 59 net ObUTO ONpPEAEIeHO, YTO BHICOKHE
3HayeHus MICPIIB yame BcTpeuaroTcst cpeay MOH-
rosioB (67,5%) 10 CpaBHEHUIO C MPEICTaBUTEISIMU
[Manxas (57,4%), cpennue 3naueHus wiCPIIB Tax-
’Ke OBLITH BBIIIIE B MOHTOJILCKOM BBIOOpKE [25, 35].

B pamkax cucremaTtnueckoro o63opa (10 uc-
caenoBaHuid, 22 705 manueHTOB) ObLTa OIICHEHA
nporaoctudeckas 3HaunMocth JIIIM. Oxkazanocs,
yto y Jmrt ¢ JITTA < 0,9 O myst o01miert cMepTHOCTH
u cmeptHocT oT CC3 cocrasnsier 2,74 u 3,23 coot-
BeTCTBEHHO [36]. CymecTBYIOT pa3Hble METOJUKH
usMmepenus JIIIM, B kauecTBe 30JI0TOTO CTaHIapTa
PEKOMEHJIOBAHO JIOMJIEPOBCKOE HCCIIeI0BaHMUE,
KoTopoe o0JaaeT OObINeii YyBCTBUTEIHHOCTHIO
II0 CpaBHEHMIO C ouneHkoy 3Hadyenun JIIIU ¢ uc-
[I0JIb30BAHUEM YCTPOMCTBA C TPOMHOM MaHKETOMN
u cpurmomanometpa «Omrony [37]. CpaBHUTETB-
HOE€ HCCleIOBaHUEe JIUI MOJIOJIOTO BO3pacTa MoKa-
3amo, uyto Menuana JIIINU y monromnos (1,11) Obuta
BhIlIE, yeM y snoHieB (1,09). BaxkHo, uro mocrne
ydeta BiusHug Apyrux OP wHambonbiras obpat-
Has koppensuus JIIIN y monronos 6suta ¢ YCC
(r=-0,25), ay smonneB — ¢ CAJ] (r =-0,28) [32].
Cpenu paOOTHHKOB KEJIE3HOU JIoporu T. YiaaH-ba-
TOp B Bo3pacTe oT 18 mo 59 net wacrota Al" 6puta
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BBICOKOH, cocTaBuB 47,6%, a cpegHee 3HaUEHUE
JIIIA, paBuoe 1,04, OBIIO CYIIECTBEHHO HIDKE
B CPaBHEHHH C IPUBEJCHHBIM BBIIIE HUCCIIEIOBAHU-
eM, X0Ts B3auMocBs3b Mexay Al u JIIIN ne Obuta
onpeneineHa [38].

MAY wu xponudeckas 0one3np mouek XbII
III craguu y 6ompHBIX ¢ AT paciieHHBaIOTCST Kak
0ecCHMITOMHBIE NMOPAXKEHUS OPTaHOB-MUIIEHEH,
IIPU 3TOM OHHM SIBJISIFOTCS HE3aBUCHUMBIMH TPEIHK-
TOpaMU pa3BUTHUS (aTalbHBIX U He(daTaabHBIX HC-
xon0B CC3. M3yuyenue (pyHKIIMOHAIBHOTO COCTOSI-
HUA TOYEK y marueHTtoB ¢ Al B paMKax ucCCleno-
Banus [-DEMAND (n = 4151) noka3zano, uro XbI1
u MAY Bcrpeuaercs npumepHo y 50% u 25% 6omb-
HBIX COOTBETCTBEHHO [39]. Bo3MOHO, 3TH U(pHI
Ja)ke BBINIE, YTO TMOJTBEPKIAaeT TOT (haKT, YTO
nu3 12 751 manuentoB ¢ AI' — npencraButenein
12 ctpan mupa, Bkimrodas Monromuto, 5600 yenoBek
(44%) ue 3nanu o Hanmuuu y HUX XBII [40].

IIpn n3yuennn B3aumocsszu Al ¢ IIOM cpequ
TPYIOCTIOCOOHBIX PaOOTHUKOB T. YiaH-barop xe-
JIE3HOM JOporu OBLIO OMpenesieHO, YTO MeaAuaHa
MAY Brimie Ha 1,1 mr/cyt, a CK® mmxe Ha 0,5 Mo/
mun/1,73 M* y mun ¢ MC [25]. B paMkax CKpUHHHTa
Hacenenuss Henana (n = 8398), Kuras (n = 1999)
u Mounromuu (n = 997) na npenmetr XbII yactora
CHIDKEHUSI CKOPOCTH KIyOOYKOBOU (UIBTpaIluH
(CK®) < 60 mu/mun/1,73 m* xonebanack ot 7,3%
1o 14%, MAY — ot 2,4% 1o 10%, a AI' — ot 26%
10 36% cootBerctBeHHo [41]. Ha 6aze Ilepgoii ['o-
cynapcrBeHHol L{entpanbhoit Kimuuku r. Ynan-ba-
Topa ObLIO 0OciemoBaHo 342 4YernmoBeKa ¢ apTepH-
aJTBbHOM TUTIEPTOHUEH, OOPATUBIIMXCS] CAMOCTOSITEIb-
HO B TeueHue 3-x mecsueB. CHIKEHHE CKOPOCTH
KJyOoukoBoi ¢uibTpauun Menee 90 mi/mMun/
1,73 M* 6b110 OTMEUEHO Y 79,5% nu [42].

BblIBOAbl

VuuteiBas 3HauuMoOCTh AI' B MOHT0JIMH U He-
JIOCTaTOYHYIO0 HAYYHYIO Pa3paOOTaHHOCTH IMPoOIIe-
MBI, HEOOXOIUMBI TTOMYJIAIIMOHHBIE UCCIIETOBAHMS,
MO3BOJISIIOIIME YTOYHUTH PACHPOCTPAHEHHOCTH
u ctpyktypy [IOM c nensto nossbienus 3pQexkTus-
HOCTH yripaBieHusi Al
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Abstract: Despite of arterial hypertension high prevalence and its complications in Mongolia, the epidemiology and
structure of hypertension-mediated organ damage remains insufficiently studied.

Aim. To assess elaboration level of the problem of AH-associated hypertension-mediated organ damage in Mongolia.

Materials and methods. Leading international guidelines and recommendations, reviews, meta-analyzes, randomized
controlled, population-based research and Mongolian scientific papers with different evidential value, related to hypertension-
mediated organ damage were analyzed.

Results and discussion. In developed countries, hypertension-mediated organ damage structure and their contribution to
total cardiovascular risk stratification in patients with hypertension is well studied. In 2018 ESC/ESH Guidelines for the man-
agement of arterial hypertension hypertension-mediated organ damage criteria were only slightly extended. Data on arterial
hypertension epidemiology, including hypertension-mediated organ damage structure, in Mongolian population, mainly ob-
tained from ethnic Mongols living in the territory of Inner Mongolia and other provinces of China, or in international studies
with Mongolia participation. Directly in Mongolia, hypertension-mediated organ damage were studied in small samples; a
systemic epidemiological analysis of hypertension-mediated organ damage was not carried out.

Conclusions. Given arterial hypertension significance in Mongolia and insufficient scientific elaboration of problem,
population studies are needed to clarify hypertension-mediated organ damage prevalence and structure in order for improving
arterial hypertension management.
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BJINAHUE COEQUHUTEJIbHOTKAHHON HEQOCTATO4YHOCTHU
N PASMEPOB CPEAVHHBIX TPbDK HA 4O- U MOCJIEONEPALUNOHHYIO
OYHKUUIO BPIOLWHbIX MbILLILL

P.M. Paiinsany, I'.U. Ilonoaunnslii, A.B. Mapmaarok

IOV «IIpunnectpoBckuii rocyaapcTBeHHbIN YHUBepcuTeT uM T.17. llleBuenko»
r. Tupacnons, Pecrrybnuka MongoBa

B cTatbe npuBeaeH aHAIN3 PE3YIbTATOB IEKTPOMHUOrPAa(GHH OPIOIIHBIX MBI Y 189 GOJBHBIX CO CPEAMHHBIMH IOCIIE-
OIEPAIMOHHBIMH T'PBDKaMH MepeHel OPIONMIHON CTEHKH Pa3HBIX pa3MEpOB J0 U MOCIe KOMOMHHUPOBAHHBIX CIIOCOOOB Iep-
HHMOIUIACTUKH, B TOM YHCJIC C YUCTOM YPOBHS COCAUHUTEIIBHOTKAHHON HEJOCTATOYHOCTU. B MpemorneparnoHHOM IIEpUoIe
snexTpomuorpadus BeinojHeHa 69 (36,6%), nociae KoMOUHMPOBaHHOK repHuoIutacTuk — 120 (63,4%) nauuentam. O6cen0-
BaHHbBIE OBUIH pa3jiesieHsl Ha rpymmy u3 161 (85,1%) 00JIbHOTO ¢ KIMHUYECKH 3HAYMMOW MIJIH THCTOJIOTHYECKH ITOATBEPKICHHOM
COCTMHUTEIPHOTKAHHON HEIOCTATOYHOCTRIO M Ha Tpyrry u3 28 (14,9%) nanueHToB 6¢3 Hee. PacnpeneneHre OOJbHBIX B IPYIIIBI
00cJIeI0BaHUS MMPOU3BOIMIOCH OPUTHHAIBLHBIM CIIOCOOOM OLIEHKH CTENEHH OTKJIOHEHHS KOJUIAar€HOBBIX BOJIOKOH OT HMPOEKIMH
JnvHAM JlaHrepa B MUKpoIpenaparax, MCCEYEHHBIX BO BPEMsl OIEpallii y4acTKaX KOXH U 10 pe3yjIbTaTaM PETPOCIICKTUBHOTO
aHaJIn3a UCTOPUI OOJIE3HEH ¢ OIpeNe/ICHMEM HMHTPAOIIEPAllMOHHON BBIPAXKEHHOCTH CIIAEYHOr0 IPOIECca B OPIOIIHON ITOJIOCTH
WIH TPBDKEBOM Melke. B chopMupoBaHHEIX TpyIIax U3ydainuch aMIDIATYIA, YACTOTA, (PPOHT U ILIOMIAb JICKTPOMHOTPAMM,
MTOJTYYCHHBIX C MPSIMBIX ¥ TPYIITBI OOKOBBIX MBIIIIL IIePEIHEH OPIONTHON CTEHKH.

VYcraHoBieHo, 4TO y OOJIBHBIX CO CPEIUHHBIMU IIOCIIEONEPAMOHHBIMU IPBDKAMM OCHOBHOM NMPUYMHON YMEHBIIEHHUS
(hyHKIIMOHABHOW aKTHBHOCTH M HapyIIeHHUs OajaHca CHII MEXIY HPAMBIMA M OOKOBBIMH MBIIIIIAMU JKABOTA SIBIISUIACH ME3CH-
XUMaJibHas JucIuia3usa. ONTUMaIbHOE BOCCTAHOBJICHHE DJICKTPOAKTUBHOCTH OPIOIIHBIX MBI TOCTIe KOMOMHUPOBAHHOW T€PHHO-
IUIACTHKH HACTYIHJIO CPear OOJBHBIX 0€3 KIMHWYECKH 3HAYNMON COEIMHMTEILHOTKAHHON HETOCTaTOYHOCTH. [IpH TOCTIKEHHH
CPEMHHON MOCIICONIEPAMOHHON T'PhDKEH TMrAHTCKUX Pa3MEPOB Y OONBHBIX ¢ KIMHUYECKH 3HAYMMBIM YPOBHEM COCITUHUTEIHLHO-
TKaHHOW JUCIUIA3UH (DYHKIIMOHHUPOBAHUE OPIOIIHBIX MBIIII CHIDKAIOCh Ha 26%, a y maiueHToB 6e3 Hero — Tojbko Ha 15%.
[laTonorus KoJulareHa B MCCEUYCHHBIX BO BPEMsI OIEpalMi KOXKHBIX JOCKyTax BbisiBieHa y 91,5% OOJBHBIX CO CPEOMHHBIMU
[IOCJICONIEPAIUOHHBIMU TPhIKaMHU.

KioueBble cji0Ba: CpeAMHHAS MOCIICONIEPAlMOHHAs I'PhIXKaA, COSIMHUTEILHOTKAHHAS HEOCTATOYHOCTD, 3JIEKTPOMHO-
rpadusi, QyHKIMS MBI TepeJHel OPIOIIHOW CTEHKH
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He BbI3BIBaCT COMHEHMI IIPUYACTHOCTH COEIU-
HHUTEJIbHOTKAHHOM HEOCTATOYHOCTH K PELUANBAM
3a00JIeBaHUS MOCJI€ TePHUOIIIACTUKU CPEIMHHBIX
nocieonepanuoHHelX rpepk [1—5]. Jlo cux mop
00CYyXJaI0TCsl MEXAHU3MBbI BIMSIHUS F€HETHUYECKU
00YCIIOBJIEHHOM KOJUTar€HOIaTUH Ha YKCJIO0 HEeyA0-
BJIETBOPUTEIBHBIX PE3yJbTaTOB XUPYPrU4eCKOTO
Je4YeHHs] TpBDKEBBIX AedekToB [6—8]. OpHum
13 BAKHENIINX aCIEKTOB IOCIIEONEPALIMIOHHOTO rep-
HHMOI'CHE3a 110 CPEIMHHOM JIMHUU KHUBOTA SBJISAETCA
«cnaboCTh» MBIILIEYHO-aIIOHEBPOTUUYECKOIO KapKaca
nepeiHel OPIONIHOM CTEHKH, BRIPAKAIOIIASICS B Ha-
PYLIEHUH COKPATUTEBLHOM CIIOCOOHOCTH U B CHUKE-
HHU aJJalITUBHBIX BO3MO)KHOCTEH OPIOIIHBIX MBIIIIL
[0 OTHOUICHUIO K BHYTPUOPIOIIHOMY JaBICHHUIO
Y BeJlylllas K IepepacTsHKEHUIO TKaHEH U NPOope3bl-
BaHUIO IIIBOB B 00JIACTH T€PHUOTIACTUKH [9—14].

Ienp nccnenoanuss. CpaBHUTH 3JIEKTPOMHUO-
rpaduell GyHKIUIO OPIOMIHBIX MBI OOJIBHBIX
CO CPEIMHHBIMM IOCJIEONEPAMOHHBIMU I'PbDKAMHU
pa3HBIX pa3MepoB /10 U IMOCJE ONepaluu ¢ yde-
TOM YpPOBHS COEIMHHUTEIbHOTKAHHOW HEI0CTa-
TOYHOCTH.

MATEPUAJIbI U METOAbI

B nepuon ¢ 2014 no 2018 r. Ha 6a3e kadeapbl
XUPYpruvyeckux 0osie3HeW MeIUIUMHCKOTO (aKyIib-
teta [OY «II'Y um. T.I'. lleBuenkoy, 1. Tupac-
1oJib, o0caeaoBaHo 189 GONBHBIX CO CPETUHHBIMHU
MOCJIEOTNIEPAIIOHHBIMU TPhLKaMu. M3 HUX My>KUUHBI
coctaBunu 63 (33,4%), xeHmuusl — 126 (66,6%)
yenoBek. MccrnenoBanue o100peHO KOMHCCHEH
TI0 BOIPOCAM 3THKH METUIIMHCKOTO (akynsrera [1I'Y
uMm. T.I'. llleBuenko. Cpeanuii Bo3pact o0cie10BaH-
HeIXx — 61,5 £ 0,64 ner. B npenonepaiimoHHOM
niepuo/ie anekTpoMuorpadus oinosHeHa 69 (36,6%),
MoCJie KOMOMHUPOBAHHOW Te€pHHUOIIITACTUKH — 120
(63,4%) mammentam. [Ipu ocMoTpe 10 omepanuu
y BCEX TPBDKEHOCUTENEH B pa3HOM KOJIMUYECTBE MPH-
CYTCTBOBAJIM BHEUTHUE MPU3HAKUA COCTUHUTEIHHO-
TKaHHOW nucrasuu [15]. OHu ObuTH pa3aeneHbl
Ha rpynny u3 161 (85,1%) nanuenra ¢ KIMHUYECKU
3HAYUMBIM HJIU THUCTOJIOTHYECKU MOITBEPKAECHHBIM
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1 Ha rpyny u3 28 (14,9%) 0onbHBIX 6€3 KITMHUYECKU
3HAYMMOTO T THCTOJIOTUYECKHU MOATBEPKICHHOTO
YPOBHS COCTUHHUTETHHOTKAHHON HEIOCTaTOUYHOCTH.
Cpenu 35 (18,5%) rpeikeHOCUTENEH, KOTOPBIM
BO BpeMs Ollepaluu IpOBOJUICS 3a00p Y4acTKOB
KOXH B IPOJOJIHLHOM HAaNpPaBJIEHUU OTHOCHUTEIBHO
JIMHUI HaTsDKEHUS, BBIPAXKEHHOCTh COEMHUTENHHO-
TKaHHOW HEIOCTaTOYHOCTH OIEHUBAIACH 110 CTEIEHU
OTKJIOHEHHS KOJJIAT€HOBBIX BOJIOKOH B MUKPOIIpE-
naparax OT MPOEKINH JTMHUN HaHrepal. Pacnpene-
nenue octanbHbIX 154 (81,5%) OOMBHBIX CO CpearH-
HBIMH T1OCJIEONEPALMOHHBIMU T'PbIKaMU B TPYIIIBI
obcienoBaHus OBLIO MPOBECHO MO Pe3yiabTaTaM
PETPOCIEKTUBHOIO aHaIM3a UCTOPUU Oo0Je3Hel
C OTpeieieHHeM HaTU4Us BO BPEMsI OTEpaIfiid BbI-
Pa’KEHHOT'O CIAae4yHOro IMpolecca B OPIOIIHON MOJI0-
ctu. B chopmupoBaHHbIX rpymnax npou3Be/ieH aHa-
T3 J10 ¥ TIOCJEONEPAIMOHHON AIeKTPOMUOTpaduu
OpromHbIx Mbl. [Iporpammoit Statistica 10 Bbrumc-
JSUTM CpeiHUe apru(MEeTHYEeCKHe 3HAUEeHUS C OIInO-
KOW CpeaHeld BEeTWYWHBI TaKUX SJIEKTPOQPHU3HOIIO-
TUYECKUX MMapaMeTpoB, KaKk aMILIUTYJa, 4acToTa,
GPOHT U MIOMIAb CYyMMAIIMOHHBIX JIEKTPOMHO-
rpamMm, 3a)UKCHPOBAHHBIX HAJ MPSMBIMU U OOKO-
BBIMH MBIIIIIIAMHU JKUBOTa ¢ 00eUX CTOpOH. Y Bcex
MaIMEeHTOB OBLIO TOJYy4eHO WH(OPMHPOBAHHOE
corjacue Ha 00pabOTKy MEepPCOHATBHBIX JTaHHBIX
Y y4acCTH€ B UCCIIEIOBAHUM COTTIACHO XEJIbCUHKCKOMN
JeKnapauuu BceMupHOW MEIMUIMHCKOM accolua-
uuu (2013).

AHanu3 OTKJIOHEHUS KOJJIar€HOBBIX BOJIOKOH
B MUKpoOIpenapaTax KoK OTHOCUTEJIbHO JTMHUN
HaTsokeHus Jlanrepa mo3Bosni Tpex (8,5%) naru-
€HTOB, Y KOTOPBIX OTHOIIEHHE KOJUIareHa C yrioM
HamnpaBlieHus K JuHusAM Jlanrepa B unrepBaie 0—
20° K yMCcIy KOJUIareHOBBIX BOJIOKOH ¢ OoJiee 3Ha-
YUTEJIbHBIM YIJIOM OPUEHTALIUU K JTUHUSAM HaTshKe-
Hus Koxu (21—40°, 41—60° 1 BbIIIE) COOTBETCT-

! Tlomy4eHo HONOKHUTEIBHOE 3aKIIOYEHHE O BbIIAYE IATCHTA
Ha m3o0petenune B ['ocynapcTBeHHOM peectpe MuHHCTED-
ctBa toctuiu [IpuaaectpoBckolt MonmaBckoit Pecry6-
suku. 3asBka Ne 18100549 ot 27.11.2018 1.
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BOBaJIO 3 : 1, OTHECTHU B IpyHIly 6€3 THCTOJIOTUYECKH
MOATBEP)KICHHOTO YPOBHS COETMHUTEIEHOTKAHHOM
nucrasuu (puc. 1).

VY ocranbhbiX 32 (91,5%) OOMBHBIX CO CpeanH-
HBIMH TIOCJIEOTIEPALMOHHBIMU IPhDKaMU B MUKPOIIpE-
rapaTax MCCEYEHHOW BO BpeMs OIepaliy KOXKHU CO-
OTHOIIEHNE KOJIJTAr€Ha H3MEHMWIIOCH B CTOPOHY WJIN

YMEHBIICHUS YHCTIa BOJIOKOH C YTJIOM HaIlPaBICHHS
K opueHTupaM JuHui Jlaarepa B uatepsaine 0—20°,
WM YBEITUYCHHS YUCIIA BOJOKHUCTBIX CTPYKTYP
C IpyTMMU YTJIAMH OPUEHTAIIMU K JIMHUSAM HaTsDKe-
HUSL, 9YTO TIO3BOJIMIIO OTHECTH UX B TPYIIITY MaIlUeH-
TOB C TUCTOJIOTHYECKH MOATBEPKJACHHBIM YPOBHEM
COCTMHUTEIIbHOTKAaHHOW JucIIazuu (puc. 2).

3
[ T_H- o-20° |l - 20-40° - 40-60°

Puc. 1. CTpykTypa KonnareHoBoro MaTpukca B Koxe 60/1bHOro CoO CpeanHHON NocneonepaunoHHON rpbixen
13 rpynnel 6€3 rmcToNorM4eckmn NoATBEPXAEHHOIO YPOBHS COEANHUTENBbHOTKAHHOM Ancnnasnm:
a— OﬁeCLI,Be‘-IeHHbIVI MUKpoOnpenapaTt KOXu C pa3dHoHarnpas/1i€HHbIMW KOJ1areHOBbIMU BOJIOKHAMM OTHOCUTEJ1bHO NMPOA0J/1IbHO OPU-
EHTUPOBaHHLIX MnHUIA JlaHrepa (x400); 6 — NoBepPXHOCTHas AuarpamMmmMa B3anMopacrnoioXeHWs KOslareHOBbIX BOJIOKOH C Pa3HbIiM
Yrnom Hanpas/ieHNs OTHOCUTENTbHO NIVHUIA HATAXEHNSA J'IaHrepa

Fig. 1. The structure of the collagen matrix in the skin of a patient with a median postoperative hernia
from the group without a histologically confirmed level of connective tissue dysplasia:
a — the decolored skin specimen with multidirectional collagen fibers of relatively longitudinally oriented Langer lines (x400);
b — surface diagram of the interposition of collagen fibers with different direction angle relative to the Langer tension lines

[]- 0-20° (- 20-40° - 40-60°

Puc. 2. CTpykTypa KonnareHoBoro MaTpukca B Koxe 601bHOFO CO CPeaMHHOM NOCeonepaLmoHHON rpbixXei
M3 rpynmnbl C FTMCTONIOMMYECKM NOATBEPXKAEHHBIM YPOBHEM COEANHUTENbHOTKAHHOM Ancnnasnm:
a — obecuBeYeHHbI MUKponpenapaT KOXn C pa3HoHanpasieHHbIMI KOsiiareHOBbIMU BOJIOKHAMM OTHOCUTENbHO NPOA0SIbHO OPUEH-
TUPOBaHHbIX JIMHWI JlaHrepa (x400); 6 — NoBepxHOCTHas AuarpaMma B3avMOopPacrioNoXeHUs KOJlareHOBbIX BOSIOKOH C Pa3HbIM yr-
JIOM HanpaefeHUsi OTHOCUTENBHO SIMHWIA HATSXKEHNA JlaHrepa

Fig. 2. The structure of the collagen matrix in the skin of a patient with a median postoperative hernia from the group
with a histologically confirmed level of connective tissue dysplasia:
a — the decolored skin specimen with multidirectional collagen fibers of relatively longitudinally oriented Langer lines (x400);
b — surface diagram of the interposition of collagen fibers with different direction angle relative to the Langer tension lines
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Takum 00pa3oM, IPAKTUIECKH Y BCEX OOIBHBIX
CO CPEIMHHBIMH TOCICONEPANMOHHBIMUA TPBIKAMHU
00HapyXeHO HapyILIEHUE CTPYKTYpPHl KOJIAreHO-
BOI'0 MaTpUKca B MUKpOIpEnapaTax B BUAE U3Me-
HEHUs HOPMaJbHOI OpHUEHTAIMU KOJUlareHa, 4ro
MOJATBEPAUIIO 3HAUEHUE (PAKTOpa COETUHUTENLHO-
TKaHHOM NUCIIa3uu B MOP(}OMAaTOIOTHIECKOi op-
TaHU3aluu OPIONTHOW CTEHKH BOKPYT CPEAMHHOTO
MOCJIEONEPAIIMOHHOTO IPHIKEBOIO JAe(eKTa.

Jnst BHeceHusl hakTopa prUcKa COeTMHUTETHHO-
TKaHHOM HEOCTaTOYHOCTH B OLIEHKY PE3yJIbTaTOB
snekTpomuorpadun opromHbix Mei y 154 (81,5%)
OOJBHBIX CO CPEIUHHBIMH MOCIEONEePAIlMOHHBIMU
TPbDKAMH BBIIOJTHEH aHalu3 3JIeKTPOPHU3HOIIO-
TUYECKHUX MapaMeTPOB MBIIIL] )KUBOTA 10 JTaHHBIM
PETPOCHEKTUBHOTO U3Y4EHHsI IPOTOKOJIOB Oeparyii
B uctopusix 6omnesnu. B 129 (83,7%) kinHUYECKUX
ClIydasix TpU TePHHUOIANIAPOTOMUU ObUT OOHAPYKEH
BBIPQKEHHBIN CIIACUHBIN Mpoliecc B OPIOIIHOM 1MoJI0-
CTH, YTO MO3BOJIJIO OTHECTU 3TUX OOJILHBIX B TPYHITY
C KJIIMHUYECKH 3HAaYMMbIM YPOBHEM COETUHUTEIBHO-
TKaHHOM naucmia3uu. JIaHHBIM IMOAXOJ OCHOBAaH
Ha CYIIECTBYIOIIEM B HACTOAIIEe BpeMs IpeCTaB-
JICHUU O TIaToreHe3e crnaeyHoi Oose3HH, kak 00 of-
HOM M3 MPOSABIEHUN HIIEMUU BHYTPUOPIOIIHBIX
OpraHoOB B IOCJIEONEPALIMOHHOM NEPUOJE, BO3ZHU-
KaoleM Ha (OoHE aHOMaJIUHU COCYIUCTOro pycia
JUCIUIacTUIecKoro rede3a [16—19]. YV 25 (16,3%)
OOJBHBIX CHAWKH B UBOTE ObUTM HE3HAYUTEIHHO
BBIPQXEHBI WJIM BOOOIE OTCYTCTBOBAIH, MTOITOMY
UX OTHECIH B Ipyniy 0e3 KIMHUYECKH 3HAYUMOTO
YPOBHS COETMHUTEIBHOTKAHHOM JUCIUIa3HH.

Cpenu 58 (84%) GOJNBHBIX CO CPEeIUHHBIMU
MOCJICONEPAITMOHHBIMU TPHDKAMHU U KIMHHYECKU
3HAYUMOM WM TUCTOJIOTUYECKH MOATBEPIKICHHOM
JTHUCIUIa3UENd COCAUHUTEIIbHOW TKaHHU, Y KOTOPBIX
aeKTpoMuorpadus mpoBeIeHa 10 ONepaIyu, TMoKa-
3aTeNr AJIEKTPOMHUOTPAMM MBI JKHBOTa UMEIIH
cienyroliee 3HaueHue (tadm. 1).

CoxpatrieHre 60KOBBIX MBIIII] TIPUBENO K TeHe-
paluu 3JIeKTPOMUOTPAMM € aMIIuTyaou Ha 12%
HHMKE TAKOBOM y MPSAMBIX MBI KUBOTA. DpOHT
OOKOBBIX MBIIII] OKa3aJCs BBIIIEC aHATOTHYHOTO
napaMeTpa npsSMbIX MbIIII B 1,7 pa3s.

Takum oOpazom, GyHKIHS TPSMBIX MBIIIIT
B TPYIIE C KIMHUYECKA 3HAUMMOU WU TUCTOJIOTH-
YECKH MOATBEPKACHHOW COETUHUTEIbHOTKAHHOU
HEJOCTATOYHOCTHIO HE3HAYUTEIBHO IMPEBOCXOIMIA
6okoBble MbIIII *kuBoTa. [Ipuuem y 48 (82,7%)
OOJIEHBIX C TPHIKAMU CPETHHUX M OOJBIINX pa3MepOB
aAMIUTUATY/Ia SJIEKTPOMUOTPAMM TPSIMBIX MBI TPaK-
TUYECKU HE OTJIMYAJIach JIPYT OT IpyTa, U TOJIHKO
MIPU JOCTH)KCHUU TPBIKEH THTAaHTCKHX Pa3MepOB
O0TMEYaJIOCh €€ CHIKEHHUIO Ha 26%.

Amiuntyna npsaMeix Mein y 11 (16%) 6omb-
HBIX CO CPEIVHHBIMHU MOCIECONEePALMOHHBIMU TPbI-
KamH 0€3 KIMHUYECKH 3HAYUMOW WJIM TUCTOJIOTH-
YECKU MOATBEPKICHHON COCTMHUTEIbHOTKAHHON
HEJIOCTAaTOYHOCTH, Y KOTOPBIX JIEKTpOMHUOTpadust
MpoBeJieHa 10 ONepaluy, MPEBbICUIIa aMITITUTY Y
NpeIONePAIMOHHBIX SJEKTPOMHOTPAMM 3THX KE
MBI Y OONBHBIX ¢ KIMHUYECKH 3HAYUMOU WU
TUCTOJIOTUYECKU TOJATBEPKACHHON HUCIUIa3uen
Ha 18,2% (Tabm. 2).

Tabnnuya 1/ Table 1

MapameTpbl GPIOLIHBIX MbILLL, Y 60/1IbHbIX CO CPEeAUHHbIMU NOC/IeoNepaLMoOHHbIMU FPbXKaMu A0 onepauun
C KJIMHUYECKN 3HAYUMbIM UJIN TMCTOJIONMYECKU NOATBEPXAEHHbIM YPOBHEM COeAVHUTEIbHOTKAHHOM aucnnasum /
Parameters of the abdominal muscles in patients with median postoperative hernias before surgery
with clinically significant or histologically confirmed levels of connective tissue dysplasia

MapameTp / Cnrce / MPHAS CNnrepP / MPHBS cnrre / MPHGS
Parameter
nM /RM BM /LM nM /RM BM /LM nM /RM BM /LM

A (MkB) / A (MkB) 549,7+12,4 4829+ 14,5 553,1+ 16,8 476,9+£32,4 401,99+ 66,7 398,7+£75,4
Y (konebanwii/c) / 70,4+21 63,2+7,3 69,9+10,8 62,5+ 3,6 51,8+4,3 60,1+ 26,1
F (oscillations/second)
® (mc) / Fr (mc) 342,51+ 16,7 580,6 £47,3 380,1+£35,7 577,2+19,9 253,7+15,8 306,4+17,6
n (mB*mc) / Ar (MB*mc) 148,3+2,4 109,6 £15,2 147,3+£5,2 103,1+5,7 109,6 £ 19 105,8+7,4

Mpumeyvarne / Note: A — amnnutypga / A — amplitude; 4 — yactoTta / F — frequency; @ — ¢dpoHT / Fr — front; M — nnowaab 31eKTpoMmo-
rpamm / Ar — area electromyograms; CMNI'CP — cpeaviHHble nocneonepawumoHHbIe Fpbikn cpeaHnx pa3mepoB / MPHAS — median postoperative
hernias of the average sizes; CMNIBP — cpeanHHble nocneonepaumoHHbie rpbikm onbLumnx pasmepos / MPHBS — median postoperative hernias of the
big sizes; CINIMP — cpeayHHble nocneonepaumoHHbIe MPbIXW rMraHTCckmnx padmepos / MPHGS — median postoperative hernias of the giant sizes; MM —
npsmble Mbiwubl / RM — rectus muscles; BM — 6okoBble Mbiwwubl / LM — lateral muscles
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Tabnnuya 2 / Table 2

MapamMeTpbl GPIOLLHBIX MbILLL, Y 60/1IbHbIX CO CPEeAUHHbIMU MOCJIEONEepPaLMOHHBIMU FPbKaMM A0 onepauumn
6e3 KIMHNYEeCKU 3HAaYMMOr0 UIN TMCTOJIOrNYeCcKN NOATBEPXKAEHHOIO YPOBHS COEAUHUTENBbHOTKAHHO aucnnasum /
Parameters of the abdominal muscles in patients with median postoperative hernias before surgery
without clinically significant or histologically confirmed levels of connective tissue dysplasia

MNapameTp / CNnrce / MPHAS CNrepP / MPHBS Cnrre / MPHGS
Parameter
MM /RM BM /LM MM /RM BM /LM MM /RM BM /LM

A (MkB) / A (MkB) 673,4+£45,2 476,8 +£28,3 674,1+£35,3 408,2+ 14,5 573,21+ 64,8 478,3+22,9
Y (konebanwuii/c) / 112,6 £14,2 48,3+6,8 100,3+8,7 56,1+1,1 93,7+4,2 58,4+1,5
F (oscillations/second)
® (mc) / Fr (mc) 599,3+ 37,9 274,5+17,3 600,2 + 53,4 275,7+20,8 509,5 + 54,9 199,9+ 18,5
M (mB*mc) / Ar (MB*mc) 222,4+19,6 116,81+ 3,2 198,8+17,9 130+9,9 189,1+16,8 170+8,8

lNpumeydanne / Note: A — amnnutyna / A — amplitude; 4 — vactoTa / F — frequency; ® — dpoHT / Fr — front; M — nnowanb anekrpoMumo-
rpamm / Ar — area electromyograms; CINI'CP — cpegnHHble nocneonepaunoHHble rpbkn cpegHnx paamepos / MPHAS — median postoperative
hernias of the average sizes; CMFBEP — cpeauHHbIe NocneonepaumoHHble rpbixmn 6onblumx pasmepos / MPHBS — median postoperative hernias of the
big sizes; CIMNIMP — cpeauHHble NocneonepaumoHHble rPbikn rmraHTckux pasmepos / MPHGS — median postoperative hernias of the giant sizes; MM —
npsamble Mblwubl / RM — rectus muscles; BM — 6okoBble Mbiubl / LM — lateral muscles.

A
A AN M oad | ) TAANA
Ay Y L,.J\],le,.,,v" N tl\l""'"\’V‘v"\-l"'\“‘"'"""/' ,',,A“/ ‘/\J»\I b N"-'“f'r AN

CK

At e WA AN S o et

CIL

nnnnnnn o)

TIM (A - 530 MkB, u - 59,3/c)

A

1
\

Bt Pt o ke A b A B A
MM [ \V{M\:‘W Wl “l;‘-‘{_t ‘f”.“\/ iy w"m Wt ﬂ‘,_r*-; \'/ J\\f iy

bK

’V“WJWV'\F\S}\J"/'V\/\WV kﬂu"\,/\frhk\ :”'"V\«I‘/\j“'f “\ﬂv!“‘."u\fwﬂ.'\r"f JU\\{\"V\[W\J

CA

TIM (A - 690 MkB, 4 - 93,7/c)

BM (A - 560 MKB, 4 - 56,1/c)

Puc. 3. OnekTpoMmnorpaMmmbl GPIOLLHbBIX MbILLL, 60bHBIX CO CPEAUHHBIMU NMOCIE0NEPALIMOHHBIMU MPbiXamMu
[0 onepauun ¢ KIMHUYECKM 3HaYMMbIM 1 63 KNMHUYECKM 3HAYNMOr0 YPOBHSI COeANUHUTENBHON Ancnnasum:

MM — npsimble Mbiwwubl; BM — 60koBble MbilLbl; A — amnnntyaa; 4 — vactota; CK3CL, — ¢ KnMHNYeckn 3Ha4Mmonm
coeanHuTenbHOTKaHHOW ancnnasvein; BK3CH — 6e3 KNMHMYECKN 3HAYMMO COeAVHUTENBbHOTKAHHOM Aucnnasnmn

Fig. 3. Electromyograms of the abdominal muscles of patients with median postoperative hernias before surgery
with clinically significant and without clinically significant levels of connective dysplasia:

RM — rectus muscles; LM — lateral muscles; A — amplitude; F — frequency; WithCSCD — with clinically significant
connective dysplasia; WithoutCSCD — without clinically significant connective dysplasia

YacToTa, (GpOHT U IUIOMIAIh AIEKTPOMUOTPAMM
MPSIMBIX MBIIII] B 3TOH K€ TPYyIIe NaleHTOB Mpe-
BOCXOJIMJTM TTOKA3aTeNIH MPSMBIX MBI OOJBHBIX
JI0 OTepalyy C KIMHHUYCCKHA 3HAYUMOHN WJIU THC-
TOJOTUYECKU TMOATBEPKICHHON COETUMHHUTEIBHO-
TKaHHOW HeIOCTaTo4HOCThIO B 1,6; 1,75 u 1,5 pa3
COOTBETCTBEHHO. AMIUIMTY/Ia JOOIMEPAITMOHHBIX
ANIEKTPOMHUOTPAMM TMPSMBIX MBIIII] OOJIBHBIX CO Cpe-
JMHHBIMU TIOCJICOTIEPAIIMOHHBIME TpbDKaMu 0e€3
KJIMHUYECKH 3HAYNMOM MJIM TMCTOJIOTHYECKH TIOI-
TBEPKICHHON COEIMHUTEIbHOTKAHHON HEA0CTaTOY-
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HOCTH OBbLlIa BBINIEC JaHHOTO MapaMeTpa TPYIMIbI
OOKOBBIX MbIII kuBoTa Ha 29,2%. CHmkeHue
aAMILTUTY Bl QJIEKTPOMHOTPAMM MPSMBIX MBI Y 3
(27,3%) G0JBHBIX C TMTAHTCKUMH CPEAMHHBIMU
MOCJICONEPAITUOHHBIMU TPHIKAMU, HE UMEIOIIHNX
KIIMHUYECKH 3HAYMMOTO MJIU TUCTOJIOTHYCCKH IO/~
TBEP)KJICHHOTO YPOBHS COCIUHHUTEIHLHOTKAHHOMN
HEJI0CTaTOYHOCTH, JocTurio 15% (puc. 3).

B nocneomnepaiioHHOM Tieprojie KITUHUYECKH
3HAYUMBIM YPOBHEM COCTUHHUTEIHPHOTKAHHON HEI0-
cratounoctu obnamanu 103 (85,8%) mammenra,
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y KOTOPBIX CpEeIUHHBIE TPhIKEBBIC Ne(DEeKThI ObLIH
JIMKBUAUPOBAHBI CIOCOOAMH TE€PHUOILTACTUKH, COYE-
TAOIIMMU ayTOIUIACTUKY C ayTOJEPMOITIACTUKOMN
[20]. Cpenu HUX dIEKTpUYECKast aKTUBHOCTH TPsi-
MBIX MBIIII )KUBOTA OKa3aJlach HIKE COOTBETCTBY-
IOIUX TapaMeTpPOB MPSMBIX MBI y OOIbHBIX
CO CPEAMHHBIMH TTOCJICONIEPAIMOHHBIMH TPhELKaAMH
JI0 orepanuy 0e3 KIMHUYECKU 3HAYMMOTO U THUCTO-
JIOTHYECKU TIOJITBEPKIICHHOTO YPOBHS COSTUHUTEITb-
HOTKaHHOM JAUCIUIA3UM MaKCUMAJIbHO TO (PPOHTY
n miomanu Ha 30,8% u 20,4% COOTBETCTBEHHO
(Tabmn. 3).

AMIUTATYIa U TUTOIIAb AJIEKTPOMUOTPaMM 00-
KOBBIX MBIIII] )KUBOTA CPEIA IPOOTIEPUPOBAHHBIX
OOJIBHBIX C KJIMHUYECKU 3HAUUMOU COSAUHUTEIIBHO-
TKaHHOM HEJIOCTATOYHOCTHIO OKazaiuch Ha 20,2%
1 26,5% BBIIIIe aHAJIOTUYHBIX TTOKa3aTelIel OOKOBBIX
MBIIII y TIAIIUEHTOB C MOCJIEONEePAIlMOHHBIMH Cpe-
JTUHHBIMU TPBDKaMU JI0 ONepaluu 0e3 KITMHUYECKH
3HAYUMOTO WU TUCTOJIOTMUYECKH TTOATBEPKICHHOTO
YPOBHSI COEIMHUTENBHOTKAHHOMN nucIiazuu. Pa3Hu-
112 B 3JIEKTPUYECKON aKTUBHOCTH MEXY MPSMBIMH
¥ OOKOBBIMU MBIIIIIAMHU CPEIU MPOOTIEPHPOBAHHBIX
OOJIBHBIX C KIIMHUYECKH 3HAYMMBIM YPOBHEM COEIIH-
HUTEIbHOTKAHHOW JAUCIUIA3UHU JIOCTUIIIA 110 AMILIH-
tyne 10,5%, no yacrore — 27,3%, no ¢ppoHTY —
4%, 1o mromany — 30,1%.

Takum 00pa3oM, COOTHOIIIEHUE CHJT B TIEPETHEH
OpIONIHON CTEHKE B ATOW rpyIine OOJbHBIX MOCIEe

TePHUOTIIACTUKY MPAKTUIESCKU HEe H3MEHUIIOCH U CO-
OTBETCTBOBAJIO TAKOBOMY y OOJBHBIX C TPhDKAMHU
JI0 OTIepaIliy, UMEIOINX KINHUYECKH 3HAYUMMBbII
WU THCTOJIOTHYECKH TIOATBEPKACHHBIN YPOBEHB
JHCIUIA3HH.

AMIIIUTY 12 TPSMBIX U OOKOBBIX MBIIII] JKHBOTA
y 17 (14,2%) npooneprupoBaHHBIX IO MOBOAY Cpe-
JTUHHBIX TIOCTIEONEPAIIMOHHBIX TPIK 0€3 KIMHIYe-
CKH 3HAYMMOM COEIMHUTEIBHOTKAHHON HEIOCTATOY-
HOCTH OKa3ajlach 3HAYHMTEIbHEE aMIUIUTYbl Kak
cpeau octanbHbiX 103 (85,8%) maruieHToB nocie
AyTOIUTACTUKH B COYETAHUH C ayTOAECPMOIIACTUKOM
Ha 21,3%, Tak 1 cpeau OOJIBHBIX C TPHDKAMH JI0 OTIe-
paru 0e3 KIMHUYECKH 3HaYMMOTO WM THCTOJIO-
TUYECKU MOATBEPKIECHHOTO YPOBHEM AHMCILIA3UU
Ha 20,5%. OTinrune B aMIUIUTY€ MPSAMBIX MBIIIII]
cpenu OOJIBHBIX TIOCIIE OTepanuy 0e3 KIMHHIECKH
3HAYMMOTO YPOBHS JUCIUIA3UM U TIAIIMEHTAMH JI0 XU-
PYPrUYECKOrO BMEIIATENbCTBA ¢ KIMHUYESCKH 3HAUM-
MOM WJIH TUCTOJIOTUYECKH NOKAa3aHHOW HUCINIa3uei
coctaBuna 34,8% (puc. 4).

CooTHollleHHEe pa3HOHAMPABIEHHBIX CHIT B Tie-
penHeit OPIOIIHON CTEHKE Y MAIMEHTOB, MEPEHECIIINX
TePHUOTUTACTUKY U HE 00JIaIafoIUX KINHUIECKH
3HAYMMBIM YPOBHEM COCIMHUTEILHOTKAHHOW JHC-
UTa3UH, CMEIIEHO ObUIO K MPEeBaTHMPOBAHUIO (YHK-

IIUH TPSAMBIX MBIIII] HaJ{ TPYIITOH OOKOBBIX MBIIIIT
Ha 23,6%.

Tabnnua 3 / Table 3

MapameTpbl GPIOLHBIX MbILLL, Y 60JIbHbIX CO CPEeAUHHBIMU NOCieonepaLMoOHHbIMU rPbiXKaMu Nocse onepauvmu
C KJIMHU4ECKU 3HA4YNMbIM 1 6€3 KJIMHNYECKU 3HaYMMOro YPOBHS COeAMHUTENIbHOTKaAHHOW aucnnasum /
Parameters of abdominal muscles in patients with median postoperative hernias after surgery
with clinically significant and without clinically significant levels of connective tissue dysplasia

MapameTp / CK3C/A, / With CSCD BK3CJ, / Without CSCD
Parameter
nM /RM BM /LM MM /RM BM /LM

A (MkB) / A (MkB) 667,02+19,4 597,08 + 22,1 847,44 + 32,29 647,67 £ 37,7
Y (konebaHwii/c) / 88+4,3 64,02+5,6 62,04+ 4,6 41,641+4,4
F (oscillations/second)
® (mc) / Fr (mc) 415,6 £52,7 399,3+20,9 472,91 +£66,12 410,84 £ 53,34
N (mB*mc) / Ar (MB*mc) 178,73+ 3,6 125,1+£10,7 341,34+ 19,09 253,88 + 26,1

lMpumevanne / Note: A — amnnutyga / A — amplitude; 4 — yactoTta / F — frequency; @ — ¢poHT / Fr — front; M — nnowanp anekTpo-
Muorpamm / Ar — area electromyograms; CK3C/, — ¢ KJIMHUYECKN 3HAYMMOWN CoeanHUTENbHOTKaHHOM amcnnaaueii / WithCSCD — with clinically
significant connective dysplasia; BK3C, — 6e3 KnMHU4eCcku 3Ha4MMOol coeanHuTenbHoTKaHHoM aucnnasum / WithoutCSCD — without clinically significant

connective dysplasia.
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Fig. 4. Electromyograms of abdominal muscles of patients with median postoperative hernia
after autoplasty in combination with autodermoplasty with a clinically significant
and without a clinically significant level of connective dysplasia:

RM — rectus muscles; LM — lateral muscles; A — amplitude; F — frequency;
With CSCD — with clinically significant connective dysplasia;
Without CSCD — without clinically significant connective dysplasia

BbIBOAbl

1. Y GONBHBIX CO CPETUHHBIMH TIOCTIEOTIepaITH-
OHHBIMH T'PBDKaMHU COCMHUTEIFHOTKAHHAS HEI0-
CTaTOYHOCThH SBJISIIACH OCHOBHOM MPUYUHON YMEHB-
IeHust (PYHKIIMOHATBHON aKTUBHOCTH M HAPYIIICHUS
OanmaHca CHJI MEXY MPSIMBIMU U OOKOBBIMU MBIIII-
1IaMH TIepeHeN OPIOITHON CTEHKH.

2. Ilpu gocTMX’EHUH CPeIMHHOM TOcIeornepa-
[IMOHHOM TPhDKEN TMTAHTCKUX Pa3MEPOB Y OOIBHBIX
C KIIMHUYECKH 3HAYMMBIM YPOBHEM COCTHMHUTEIHHO-
TKaHHOH JuCIIa3uu (PyHKIIMOHUPOBAHHE OPIOIITHBIX
MBIIII CHUXKAJOCh Ha 26%, a y mamueHToB 0e3
HEro — ToJbKo Ha 15%.

3. OnTuManbHOE BOCCTAHOBIICHHE SJIEKTPOAK-
TUBHOCTHU OPIOIIHBIX MBIIII TIOCIe KOMOMHUPOBAH-
HOM T€PHUOTUIACTUKH HACTYIHUIIO Cpelnu O0IbHBIX
0e3 KIIMHUYECKH 3HAYMMOI'0 MU THCTOJOTHYECKH
MMOATBEPKICHHOTO YPOBHS COEIMHUTEILHOTKAHHOMN
HEJIOCTATOYHOCTH.

4. TlaTonorus KoJIareHOBOI'O0 MaTPUKCa B CO-
€IMHUTETHLHON TKaHU HCCEYCHHBIX BO BpeMs oriepa-
MU C TIepEeHEN OPIONTHOM CTEHKH KOYKHBIX JIOCKY-
Tax IOCTOBEPHO BbIsiBIIEHA cpean 91,5% OonmpHBIX
CO CPEIUHHBIMH TIOCTICONIEPAIIMOHHBIMH TPHDKEBBIMU
nedexTamu.
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EFFECT OF CONNECTIVE INSUFFICIENCY
AND SIZES OF MEDIAN HERNIAS ON BEFORE AND POSTOPERATIVE
FUNCTION OF THE ABDOMINAL MUSCLE

R.I. Railianu, G.I. Podoliniy, A.V. Marshaluk
'Shevchenko State University of Pridnestrovie, 3300, Moldova, Tiraspol

Abstract. The article analyzes the results of electromyography of the abdominal muscles in 189 patients with median
postoperative hernia of the anterior abdominal wall of different sizes before and after the combined methods of hernioplasty,
including considering the level of connective tissue failure. In the preoperative period, electromyography was performed in 69
(36,6%), after combined hernioplasty, 120 (63,4%) patients. The patients were divided into a group of 161 (85,1%) patients with
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clinically significant or histologically confirmed connective tissue insufficiency and into a group of 28 (14,9%) patients without it.
The distribution of patients in the examination groups was carried out using an original method of assessing the degree of deviation
of collagen fibers from the projection of the Langer lines in microscopic specimens of the skin areas excised during the operation
and based on the results of a retrospective analysis of case histories with determination of the intraoperative adhesions of the ad-
hesions in the abdominal cavity or hernial sac. In the formed groups, we studied the amplitude, frequency, front and area of
electromyograms obtained from the direct and lateral muscles of the anterior abdominal wall.

It was found that in patients with median postoperative hernias, mesenchymal dysplasia was the main reason for the decrease
in functional activity and the imbalance of forces between the direct and lateral abdominal muscles. Optimal restoration
of electroactivity of the abdominal muscles after combined hernioplasty occurred among patients without clinically significant
connective tissue insufficiency. When reaching a giant postoperative hernia of gigantic size in patients with a clinically significant
level of connective tissue dysplasia, the functioning of the abdominal muscles decreased by 26%, and in patients without it only
by 15%. The pathology of collagen in skin grafts excised during surgery was detected in 91,5% of patients with mid-incisional
hernias.

Key words: median postoperative hernia, connective tissue dysplasia, electromyography, function of the abdominal muscles
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Introduction. There is no doubt that connective
tissue insufficiency is involved in the recurrence of
the disease after hernioplasty of median postopera-
tive hernias [ [—5]. The mechanisms of influence
of genetically determined collagenopathy on the num-
ber of unsatisfactory results of surgical treatment
of hernial defects are still being discussed [6—3S].
One of the most important aspects of postoperative
herniogenesis in the midline of the abdomen is the
“weakness” of the muscular aponeurotic framework
of the anterior abdominal wall, which is manifested
in the violation of contractile ability and in the reduc-
tion of the adaptive abilities of the abdominal
muscles in relation to intra-abdominal pressure and
leading to tissue overstretching and eruption of the
hernia repair [9—14].

Purpose of the study. Electromyography com-
pares the function of the abdominal muscles of pa-
tients with mid-postoperative hernias of different
sizes before and after surgery, considering the level
of connective tissue failure.

Materials and methods. During the period from
2014 to 2018 on the basis of department of surgical
diseases of medical faculty of PGU T.G. Shevchenko
Public Educational Institution, Tiraspol 189 patients
with median postoperative hernias are examined.
Men made of them 63 (33,4%), women — 126
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(66,6%) the person. The research is approved by
the commission on questions of ethics of medical
faculty of the of T.G. Shevchenko. Average age of
surveyed — 61,5 + 0,64 years. In the preoperative
period the electromyography is executed 69 (36,6%),
after the combined hernioplasty — 120 (63,4%)
to patients. At survey before operation all greenseal
at different quantity had external symptoms of a con-
nective tissue dysplasia [15]. They were divided into
group of 161 (85,1%) the patient with clinically
significant or histologically confirmed and into group
of 28 (14,9%) patients without clinically significant
or histologically the confirmed level of connective
tissue insufficiency. Among 35 (18,5%) greenseal
to whom during operation the fence of sites of skin
in the longitudinal direction concerning lines of
a tension was carried out the expressiveness of con-
nective tissue insufficiency was estimated on degree
of a deviation of collagenic fibers in microdrugs
from a projection of lines of Langer. Distribution
of the others 154 (81.5%) patients with median
postoperative hernias in groups of examination was
conducted by results of the retrospective analysis
of stories of diseases with definition of existence
during operation of the expressed commissural pro-
cess in an abdominal cavity. In the created groups
the analysis to and a postoperative electromyography
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of belly muscles is made. The Statistica 10 program
calculated value arithmetic averages with an error
of average size of such electrophysiologic parame-
ters as amplitude, the frequency, the front and the
area of the summatsionny electromyograms recorded
over direct and side muscles of a stomach on both
sides. At all patients the informed consent to process-
ing of personal data and participation in a research
according to the Helsinki declaration of the World
Medical Association was received (2013).

RESULTS

Variance analysis of collagenic fibers in skin
microdrugs concerning lines of a tension of Langer
allowed three (8,5%) patients who have a collagen
relation with a direction corner to Langer’s lines
in the range of 0—20° to number of collagenic fibers

with more considerable angle of orientation to lines
of a tension of skin (21—40°, 41—60° and above)
corresponded 3:1, to carry in group without histo-
logically the confirmed level of a connective tissue
dysplasia (Fig. 1).

At the others 32 (91,5%) patients with median
postoperative hernias in microdrugs of the skin
excised during operation the ratio of collagen chang-
ed aside or reduction of number of fibers with a di-
rection corner to reference points of lines of Langer
in the range of 0—20°, or increases in number of
fibrous structures with other angles of orientation
to lines of a tension that allowed to carry them in
group of patients with histologically the confirmed
level of a connective tissue dysplasia (Fig. 2).

6
(115 0-20° - 20-40° ]l 40-60°

Fig. 1. The structure of the collagen matrix in the skin of a patient with a median postoperative hernia
from the group without a histologically confirmed level of connective tissue dysplasia:

a — the decolored skin specimen with multidirectional collagen fibers of relatively longitudinally oriented Langer lines (x400);
b — surface diagram of the interposition of collagen fibers with different direction angle relative to the Langer tension lines

[C1- 0-20° [E- 20-40° - 40-60°

Fig. 2. The structure of the collagen matrix in the skin of a patient with a median postoperative hernia from the group
with a histologically confirmed level of connective tissue dysplasia:

a — the decolored skin specimen with multidirectional collagen fibers of relatively longitudinally oriented Langer lines (x400);
b — surface diagram of the interposition of collagen fibers with different direction angle relative to the Langer tension lines
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Thus, practically at all patients with median
postoperative hernias disturbance of structure of
a collagenic matrix in microdrugs in the form of
change of normal orientation of collagen is revealed
that confirmed value of a factor of a connective tis-
sue dysplasia in the micropathological organization
of an abdominal wall around median postoperative
hernial defect.

For entering of risk factor of connective tissue
insufficiency into assessment of results of an elect-
romyography of belly muscles at 154 (81,5%) pa-
tients with median postoperative hernias the analysis
of electrophysiologic parameters of muscles of
a stomach according to retrospective studying of pro-
tocols of operations in case histories is made. In 129
(83,7%) clinical cases at a herniolaparotomy the
expressed commissural process in an abdominal
cavity which brought was found that allowed to
carry these patients in group with clinically signifi-
cant level of a connective tissue dysplasia. This
approach is based on the idea of a pathogeny of
an adhesive disease existing now, as about one of
manifestations of ischemia of intra belly bodies
in the postoperative period arising against the back-
ground of anomaly of a vascular bed of dysplastic
genesis [16—19]. At 25 (16,3%) patients of commis-
sure in a stomach were slightly expressed or in ge-
neral were absent therefore they were carried in group
without clinically significant level of a connective
tissue dysplasia.

Among 58 (84%) patients with median post-
operative hernias and clinically significant or histo-
logically the connecting fabric confirmed with a dys-
plasia at which the electromyography is carried out
before operation indicators of electromyograms of
muscles of a stomach had the following value (tab. 1).

Reduction of side muscles led to generation of
electromyograms with an amplitude at 12% below
that at direct muscles of a stomach. The front of side
muscles appeared above the similar parameter of
direct muscles by 1,7 times.

Thus, function of direct muscles in group with
clinically significant or histologically the confirmed
connective tissue failure slightly exceeded side stom-
ach muscles. And at 48 (82.7%) patients with hernias
of averages and the big sizes amplitude of electro-
myograms of direct muscles practically did not differ
from each other, and only at achievement hernia
of the huge sizes noted it to decrease by 26%.

Amplitude of direct muscles at 11 (16%) patients
with median postoperative hernias without clinically
significant or histologically the confirmed connective
tissue failure at which the electromyography is car-
ried out before operation exceeded amplitude of pre-
operative electromyograms of the same muscles
at patients from clinically significant or histologically
the confirmed dysplasia for 18,2% (tab. 2).

Frequency, the front and the area of electro-
myograms of direct muscles in the same group of
patients exceeded indicators of direct muscles of pa-
tients before operation from clinically significant or
histologically the confirmed connective tissue failure
in 1,6; 1,75 and 1,5 times respectively. Amplitude of
presurgical electromyograms of direct muscles of
patients with median postoperative hernias without
clinically significant or histologically the confirmed
connective tissue failure was above this parameter
of group of side muscles of a stomach for 29.2%.
Decrease in amplitude of electromyograms of direct
muscles at 3 (27.3%) the patients with huge median
postoperative hernias who do not have clinically
significant or histologically the confirmed level of
connective tissue failure reached 15% (Fig. 3).

Table 1
Parameters of the abdominal muscles in patients with median postoperative hernias before surgery
with clinically significant or histologically confirmed levels of connective tissue dysplasia
Parameter MPHAS MPHBS MPHGS
RM LM RM LM RM LM
A (MkB) 549,7+12,4 482,9+14,5 553,1+ 16,8 476,9+32,4 401,91 66,7 398,7+£75,4
F (oscillations/second) 70,4+21 63,2+7,3 69,9+10,8 62,5+ 3,6 51,8+4,3 60,1+ 26,1
Fr (mc) 342,54+ 16,7 580,6 £47,3 380,1+35,7 577,2+19,9 253,7+15,8 306,4+17,6
Ar (MB*mc) 148,3+2,4 109,6 £ 15,2 147,3+5,2 103,1+5,7 109,6 £ 19 105,8+7,4

Note: A — amplitude; F — frequency; Fr — front; Ar — area electromyograms; MPHAS — median postoperative hernias of the average sizes;
MPHBS — median postoperative hernias of the big sizes; MPHGS — median postoperative hernias of the giant sizes; RM — rectus muscles; LM —

lateral muscles.
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Table 2
Parameters of the abdominal muscles in patients with median postoperative hernias before surgery
without clinically significant or histologically confirmed levels of connective tissue dysplasia
Parameter MPHAS MPHBS MPHGS
RM LM RM LM RM LM
A (MkB) 673,4+£45,2 476,8 £28,3 674,1+£35,3 408,2+ 14,5 573,2+64,8 478,3+£22,9
F (oscillations/second) 112,6 £+ 14,2 48,3+6,8 100,3+8,7 56,1+ 1,1 93,7+4,2 58,4+1,5
Fr (mc) 599,3+37,9 274,5+17,3 600,2 + 53,4 275,7+20,8 509,5 £ 54,9 199,9+18,5
Ar (MB*mc) 222,4+19,6 116,8 £ 3,2 198,8+17,9 130+£9,9 189,1+ 16,8 170+ 8,8

Note: A — amplitude; F — frequency; Fr — front; Ar — area electromyograms; MPHAS — median postoperative hernias of the average sizes;
MPHBS — median postoperative hernias of the big sizes; MPHGS — median postoperative hernias of the giant sizes; RM — rectus muscles; LM —

lateral muscles
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Fig. 3. Electromyograms of the abdominal muscles of patients with median postoperative hernias
before surgery with clinically significant and without clinically significant levels of connective dysplasia:

RM — rectus muscles; LM — lateral muscles; A — amplitude; F — frequency;
With CSCD — with clinically significant connective dysplasia;
Without CSCD — without clinically significant connective dysplasia

Table 3
Parameters of abdominal muscles in patients with median postoperative hernias after surgery
with clinically significant and without clinically significant levels of connective tissue dysplasia
Parameter WithCSCD WithoutCSCD
RM LM RM LM

A (MkB) 667,02+ 19,4 597,08 + 22,1 847,44 + 32,29 647,67 +37,7
F (oscillations/second) 88+4,3 64,02+5,6 62,04+4,6 41,64+4,4
Fr (mc) 415,6 £52,7 399,3+20,9 472,91 +£66,12 410,84 + 53,34
Ar (MB*mcC) 178,73+ 3,6 125,1+£10,7 341,34+ 19,09 253,88 + 26,1

Note: A — amplitude; F — frequency; Fr — front; Ar — area electromyograms; WithCSCD — with clinically significant connective dysplasia;

WithoutCSCD — without clinically significant connective dysplasia

In the postoperative period had clinically signi-
ficant level of connective tissue insufficiency 103
(85,8%) the patient which had median hernial defects
it is liquidated by the ways of a hernioplasty com-
bining an autoplastic with autodermoplasty [20].
Among them the electric activity of direct muscles
of a stomach appeared below the corresponding
parameters of direct muscles at patients with median

ORIGINAL ARTICLE. SURGERY

postoperative hernias before operation without clini-
cally significant and histologically the confirmed
level of a connective tissue dysplasia as much as
possible on the front and the square at 30,8% and
20,4% respectively (tab. 3).

Amplitude and the area of electromyograms
of side muscles of a stomach among the operated
patients with clinically significant connective tissue
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Fig. 4. Electromyograms of abdominal muscles of patients with median postoperative hernia
after autoplasty in combination with autodermoplasty with a clinically significant
and without a clinically significant level of connective dysplasia:

RM — rectus muscles; LM —

lateral muscles; A — amplitude; F — frequency; With CSCD —

with clinically significant connective dysplasia; Without CSCD — without clinically significant
connective dysplasia

insufficiency appeared for 20,2% and 26,5% above
similar indicators of side muscles at patients with
postoperative median hernias before operation with-
out clinically significant or histologically the con-
firmed level of a connective tissue dysplasia. The
difference in electric activity between direct and side
muscles among the operated patients with clinically
significant level of a connective tissue dysplasia
reached on amplitude of 10,5%, on frequency —
27,3%, on the front — 4%, on the area — 30,1%.

Thus, the ratio of forces in an anterior abdomi-
nal wall in this group of patients after a hernioplasty
practically did not change and corresponded to that
at the patients with hernias before operation having
clinically significant or histologically the confirmed
dysplasia level.

Amplitude of direct and side muscles of
a stomach at 17 (14,2%) operated concerning median
postoperative hernias without clinically significant
connective tissue insufficiency was more consider-
able than amplitude as among the others 103 (85,8%)
patients after an autoplasty in combination with
autodermoplastiky for 21,3%, and among patients
with hernias before operation without clinically
significant or histologically confirmed with the level
of dysplasia at 20,5%. Difference in amplitude of
direct muscles among patients after operation with-
out clinically significant level of a dysplasia and
patients to surgical intervention with clinically sig-
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nificant or histologically the proved dysplasia made
34,8% (Fig. 4).

The ratio of multidirectional forces in an ante-
rior abdominal wall at the patients who transferred
a hernioplasty and not having clinically significant
level of a connective tissue dysplasia was displaced
to a prevalence of function of direct muscles over
group of side muscles for 23,6%.

CONCLUSIONS

1. At patients with median postoperative hernias
connective tissue insufficiency was a basic reason
of reduction of functional activity and disturbance
of balance of forces between direct and side muscles
of an anterior abdominal wall.

2. At achievement by median postoperative
hernia of the huge sizes at patients with clinically
significant level of a connective tissue dysplasia
functioning of belly muscles decreased by 26%, and
at patients without it — only for 15%.

3. Optimum restoration of electroactivity of
belly muscles after the combined hernioplasty oc-
curred among patients without clinically significant
or histologically the confirmed level of connective
tissue insufficiency.

4. Pathology of a collagenic matrix in connect-
ing fabric the skin rags excised during operation from
an anterior abdominal wall is authentically revealed
among 91,5% of patients with median postoperative
hernial defects.
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NCEBAO3KCDOJIMATUBHBIA CUHAPOM
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Poccwuiickuit yHuBepcuTeT Opyx)0OBI HApo10B, MOCKBa, Poccust

Ha ceroansiHuii 1eHb NTOMYyTHEHHE XPYyCTaJuKa SBJISETCS OJHOW M3 pacHpOCTPAHEHHBIX MMATOJIOTUH OpraHa 3peHus.
[TomyTHeHHUE XpycTalnKka — KaTapakTa SBJSCTCS OJHOM M3 HauOOJee YacThIX MPHYUH CICTIOTHI U CIAa00BUICHUS Y NETeH
1 B3pOCIBIX. [10 MHCHUIO OOJBIIMHCTBA aBTOPOB, OCHOBHBEIM METOIOM JICUCHHUS KaTapaKThl OCTACTCs XUPYprudeckuil. B xupyprun
KaTapaKThl JHIUPYIOIIEe MECTO 3aHMMAaeT HanOoJIee paclipOCTPAHCHHAS METOIMKA SKCTPAKIMU KaTapaKThl (PaKOIMYITbCH(DUKAIIHISL.
CoBpeMEeHHBIH YPOBEHb TEXHOJIOTHH (PaKOdIMYIbCH()UKAIMHN TTI03BOJISIET TIPOBOUTE OIICPAIlMH MEHEE TPAaBMATUYHO C TIOJTHOICH-
HBIM BOCCTaHOBJIEHHEM 3pHTENbHBIX (hyHKImi. Het cMbIcia roBoputs 0 nokazanmsax uMminantanun MOJL, T.x. B HacTosmiee BpeMs
CYIIECTBYET MHMPOKUiA accoprumeHT Mozeneit MOJI, koTopble MOYKHO MMIUTAHTHPOBATH JUIS BCEX BUIIOB OCITIO)KHEHHBIX KaTapakxT.
LenecooOpa3Ho TOBOPHUTH O MPOTHBOIMIOKA3AHMSX, B 3TOM CITy4dae XUPypr IPHHAMAET PEIICHHE C YIETOM MaTepHaIbHBIX BO3MOXK-
HOCTEH, OIBITa, COBEPILCHCTBA XUPYPrUIecKor TeXHUKH. CyIIECTBYIOT pa3IM4HbIEC COIYyTCTBYIOMINE CHHIPOMBI IPH Pa3BUTHU
katapakTbl. OIUH U3 CHHAPOMOB, KOTOPBII BCTPEYAETCs IPU KaTapakTe, SBISIETCS ICEBI0IKC(OINaTUBHEIN CHHAPOM. B maHHOM
0030pe pacCMOTPEHBI HEPEIICHHBIE BOMPOCH MCEBI03KC(OTHATHBHOTO CHHAPOMA. PacCMOTpEHBI pe3ynbTaThl HCCICIOBAHNI
HEKOTOPBIX YUCHBIX, aHAIH3 TAHHBIX, KIMHUYECKHE CITyYa | ITyTH PEIICHUs JaHHOU MpoOIeMbl. B 4acTHOCTH, OCTAarOTCS PsiT
BOMNPOCOB IO MOBOAY TAKTUKW BBEJICHHS MALIMEHTOB JI0 U MOCJE ONEPALMOHHBIX BMeLIAaTeabCTB. JIaHHBIN CHHIPOM, HACKOIBKO
MBI 3HaeM, BIIUSET Ha pa3BUTHE W UCXOJ 3a0osieBaHus. J[MarHOCTHPOBAThH NCEBIOAKCHOIMATUBHBINA CHHPOM HAa paHHEM dTare
OBbIBACT CJIOKHO, TIOPOI BCTPEYAIOTCS MPOTUBOPEUHBBIC YTBEPXKACHHUS MEPBUYHOIO BOZHUKHOBEHHs CUHIpoMma. OCTaroTcs
OTKPBITBIMH BOTIPOCHI MPO(HUIAKTUKY TOCTOIIEPAIIMOHHBIX OCIOXHEHHH, MEHEE TPABMATUIHBIX XHPYPTrUUIECKHUX MMOAX0/I0B
pu paznndHbIx cragusx [19C.
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Ha ceromssiHmii 1eHh U3 BceX TIa3HBIX 3200- MATOJOTMHM BO MHOTUX IMBIJIM30BAHHBIX CTpaHax
JeBaHUN HamboJiee paclpoCTPaHEHHOHN NaToJIOTHell  Mupa SBJSIFOTCS HEOJIaronpusTHbIE HKOJIOTHUECKUE
sBIISieTCsl 3a00JIeBaHUE XPYyCTalIMKa, KOTOpoe Ha3bl-  (akTOpbl, a Takke (aKTOpbl pUCKa HACEJIeHUS,
BaeTcsl KaTapakTtou. [I[puunHON pa3BUTHS AAHHOW  Takue KaK KypeHHe, caxapHbId quadeT, MpUMEHEHNE

54 OB30P. O®TAJIBMOJIOT U



Bekmirova B.B., Frolov M.A. RUDN Journal of Medicine, 2019, 23 (1), 54—61

KOPTUKOCTEPOUIOB (IJIUTEIHHOE WIIM CHCTEMHOE),
BHYTpHTJIa3Has XUPyprus u T.A4. [1].

[To manneiM BO3, yucno mamnueHToB, HyKIa-
IOIUXCS B XUPYPTUUECKOM JICUCHHUH, KXKIBIA TOJT
BO3pactaeT. Ha ceroqusinmii nens 6onee 260 Thicsd
ofepalyii B roJi MPOBOAAT IO MOBOAY KaTapakTsl [2].
Xupyprudeckoe Je4eHrue IPOBOIAT TEM MaIueHTaM,
y KOTOPBIX CHHKEHBI 3pUTENbHBIC (PYHKIMH, HAOIIO-
JTAeTCsl OTpaHUYCHHE PabOTOCTIOCOOHOCTH, KOTOPHIE
UCTIBITHIBAIOT TUCKOM(DOPT B TIOBCETHEBHOM KHU3HU.

B nHacrosiiee BpeMsi CyIIecTBYIOT JIBa pa3iiny-
HBIX METOJIa B XUPYPIUU KaTapaKkThl. ITO UHTpAKaIl-
CyJIsIpHas ¥ SKCTpaKarcyJsipHas SKCTpaKIus KaTa-
pakTsl [3]. Hanbosee pacrpocTpaHeHHONH METOI-
KON 3KCTpaKLMU KaTapaKThl SBIAETCS (PaKodIMYIlb-
cudukanus.

Merton dhakoamynbcudukanyuy 3aHUIMAET JIHTU-
pyroliee MECTO B COBPEMEHHOW KaTapaKTaJIbHOU
xupypruu. Bnepsble 1aHHas TexHUKa Oblia paspa-
6otana Kelman B 1967 roxy. OgHako 3a BCIO UCTO-
PHIO CBOEro CYyIECTBOBAHUS JTaHHAS TEXHUKA K Ha-
CTOSIIIIEMY MOMEHTY IpeTepIieia CylleCTBEHHbIE
n3MeHeHus [4].

B xaxmoit pa3paboTke UMEIOTCS CBOM MPEUMY-
[IeCTBa U HEJAOCTAaTKU. B MaHHOW MeTonuKe mpe-
UMYIIECTBAMU SBJISIETCS MBI «CaMOTePMETH3H-
pYIOIIHIACS» pa3pe3, OTCYTCTBUE HEOOXOAMMOCTH
HAJIO>KEHUS IIIBOB, HU3Kasi YacTOTa OMEPAIIMOHHBIX
U TIOCJICOTEPANMOHHBIX OCJIOXXHEHHH, BBICOKAs
OCTpOTa 3pEHHs B MOCIEONEPAIIMOHHOM TEPUOJE,
COKpAIl[eHUsI CPOKOB peaOUIUTALMK TMAIlMEHTOB
u T.1. [5, 6].

CoBpeMeHHass TEXHOJIOTUS XUPYPrUU KarTa-
PaKThI C UCIOJIb30BAHUEM MAaJbIX Pa3pe30B U UM-
IJIAHTALUK 3JIACTUYHBIX MHTPAOKYJSPHBIX JIMH3
MOBBICHJIA YPOBEHb PE3YyJIbTaTUBHOCTU XUPYPIUH
kaTapakThl [7]. OCTalOTCS OTKPBITBIMH BOTIPOCHI
NpO(UIaKTUKN Pa3BUTHUS KaTapaKThl, a TaKXKe ee
MeIMKAMEHTO3HOT 0 JieueHHs. [1o MHeHHo OObIIMH-
CTBa YYEHBIX, [I€POPAIbHOE NMPUMEHEHHUE TOJINBU-
TaMHUHOB B IIpOIIECCE KaTapaKTOTeHe3a, a TaKKe
MHCTWUISALIMY MpenapaToB HE BBIBUI IOCTOBEPHOM
peBepcun [8].

REVIEW. OPHTALMOLOGY

OnuH U3 CUHAPOMOB, BCTPEYAIOLIUXCS MpU
KaTapakTe, sBJSIETCS MCEeBI0IKC(HOIMATUBHBIN CHUH-
JpOM, KOTOPBIH BIMSIET HA pa3BUTHE U UCXOJ 3a-
0oJieBaHMs HE3aBUCUMO OT ee 3TuoJsioruu. Yacrora
codeTaHui ABYX 3a0osieBaHuil Bapbupyetcs ot 0,4
10 37%. Ilpu maHHOM CHHIpPOME HAOIOIAFOTCS
HECOCTOSITENIbHOCTh CBA30YHOIO amiapara XpycTa-
JUKa C CUMITOMaMHM HPUJIOJOHE3a, (PaKkoJoHE3a
[9, 10].

[lepBoe onucanue JaHHOTO CHHIPOMA CBSI3aHO
c umeneM J. Lindberg (1917), koTopslii B pe3ynbTaTe
WCCIIEIOBAHMSI TPYIIBI MAIMEHTOB yKa3all Ha HaJU-
Yye B IJ1a3y CEpO-TrOIyObIX XJIOMbEB Ha 3paYKOBOM
Kpae pamay>kKHOi 0007104KH Y 6,6% JIUI] TPEKIOHHOTO
Bo3pacta, y 20% OOJBHBIX CTApUYECKOM KaTapakTou
'y 50% OO0NBbHBIX XpOHUYECKOH riaaykomoii [11].
[To3xe Dvorak-Theobald (1954) BBena tepmun
«rceBao3kconnanus xpycraauka» [12].

IIceBnoaKCOMMATUBHBIA CHHAPOM — 3TO CH-
cTeMHOe nuctpoduueckoe 3aboeBaHme, acCOIUU-
POBaHHOE C BO3PACTOM, Ul KOTOPOI'O XapaKTEPHO
MOPAYKEHUE MPEUMYILECTBEHHO NIEPEIHETO CETMEHTA
rraza [13, 14]. OgHako B nanpHEWIeM ObLIO yCTa-
HOBJIEHO, YTO MPOSIBIICHUS JETIOHUPOBAHUS aHOMAJTb-
HOT'0 MaTepHajia Ha MOBEPXHOCTH Pa3InUHBbIX CTPYK-
TYp IJ1a3a BCTPEYAIOTCSI HE TOJIBKO HA BCEM MEPEIHEM
CErMEeHTe IJ1a3a, HO U B JAPYTUX OpraHax, BKJIOYas
cepjrie, MOYKH, IeYeHb, 000JI09YKH Mo3ra [15].

B 1956 rony onuH W3 y4ueHbIX HaOIOaT Ma-
[IMEHTOB C MPOCTOU TJIAYKOMOM, Y KOTOPHIX OBLIH
OTJIOKEHHS TCEBA0IKCPOINATUBHOIO MaTepHalia
KakK Ha MepeHNX CTPYKTYypax IJia3a, Tak U Ha 3a/IHUX,
U TIPHILEN K MHEHHUIO, YTO MPUYKHA UX 00pa30BaHUs
o01mas. ABTOp Ha3bIBAI «IICEBI0IKC(HOTHMATUBHYION
KarcyJiy «crapyeckoi akcdonunanuei» [16].

II5C nuarnoctupyercst BO BCEM MHpE, Ieorpa-
(ryeckoe NoNI0KEHHE U KIUMAT HE BIUSIOT HA BO3-
HUKHOBEHHUE 3TOM marojioruu [17].

Ilo naHHBIM HcCIEnOBaHNsI ABTOPOB B LIEHTPAIb-
Hol Poccuy, 3TOT CMHIPOM BCTpeYaeTcs y NalyeH-
ToB crapie 50 ser — 6,2% cityyaes, U y NalUeHTOB
B Bo3pacte 70 netr — B 13,9% cnyuaes. 11. ®ponos,
I'. XamuToBa (1984) B pe3ysnbraTe CBOMX MCCIEN0Ba-
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HUW B TaTapcTaHe moka3aiyu BCTPEYAEMOCTh ICEB-
no3Kc(hoImaTUBHOTO cUHApoMa y 5,8% oOcieno-
BaHHBIX JinIl ctapie 40 et [18].

[o pe3ynbraTaM ucciae0BaHUs OHOTO U3 yue-
HBIX YaCTOTa MPOSBICHUN CHUHAPOMa BO MHOTOM
3aBHUCHUT OT BO3PACTHOI KaTeropuH 00CIIe10BaHHbBIX
O0onpHBIX. B pesynbpTate npoBeneHus mpoduiiakTu-
YECKOr'0 OCMOTpa y TPy MalIEHTOB B KOJIUYECTBE
1407 ObUTO yCTaHOBICHO, YTO Y JUIl OT S0—59 net
BbIsIBIIEH 1% ciyyaeB, ot 60—69 et — 6,5% ciy-
yaeB, B 70 ner u crapme — 13,9% cioydaeB nposis-
nenust [19C [10].

[TaTonmoruueckue npoueccsl npu [13C moryT
HaOITIOAAThCS KaK Ha MEePEIHUX OT/IeNaX, TaK U B 3a]I-
HUX OT/IeJIaX TJiasa.

EcTe MHEHUE O TIOSBIEHUSIX KIMHUYECKUX TPH-
3HaKOB Ha POroBHIle B 0oJjiee MO3AHUX CTAAMSIX.
OnHako HEKOTOpBIE aBTOPHI MOATBEPKAAIOT POJIb
SHJIOTEIMS POTOBUILIBI B CHHTE3€ MCEBI0IKC(OIHA-
TUBHOTO cuHjIpoma [19].

Ha 3amHeit moBEpXHOCTH POTOBUIIBI MOTYT OT-
KJIa/IbIBaThCsl TPaHyJIbl MUTMEHTA B BUJIE «BEpETeHA
Kpykenbepray», MprUUUHON 3TOMY MOTYT OBITh JETIUT-
MEHTALUK 3aJIHETO SIUTENUs PalyKKH, a Takxke
BBIOpOCa MUITMEHTA U3 33JHEN KaMepbl B IEPEIHION0,
B MOMEHT peaKIMH 3payka Ha CBET U aKKOMOAIIHIO
(cMMITOM «IIUTMEHTHOMW MBUINY), a TaK¥XKe OTJIO-
JKEHHE BO BCEX CTPYKTypax IMEepelHero OTjela
riaza [20].

OnuH U3 aBTOPOB, M3y4ast MOPQOIIOTHIO SHIOTE-
TS POTOBUIIBI U €€ TONIIKHY, IPUIIEN K BBHIBOIY
00 yMEHBIIEHHH KOJHMYECTBAa HSHIOTEIHAIbHBIX
KJIETOK U UCTOHYCHHH IEHTPAIbHOW YacTU pOTo-
BULlbl [21]. B pe3yibTare y HEKOTOPBIX MALMEHTOB
C JIaHHBIM CHHJJPOMOM HaOJIOIat0TCS KOHTJIOMEPAThI
TICEB/I09KC(OIMATUBHOIO MaTepuaia B COCTaBe Jec-
LIEMETOBOM MeMOpaHBbI.

Taxxe panaum npossienneM [19C sBusercs
JTUCTIEPCHS MUTMEHTA 110 MOBEPXHOCTH SHIOTEIHS
POTOBHUIIBI, PaTy’KHON 000JIOUKY U KAICyJIbl XpyCTa-
nvka. J[aHHOe sIBIeHHEe OTpaXkaeT JUCTPOPUIECKIE
M3MEHEHHUsI 3aHEr0 AMUTEINaIbHOr0 JTUCTKA pa-
Jy’KHOW 00OJIOYKM U paCbIJIEHUE er0 MUTMEHTa
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3a cYeT KOHBEKIIMOHHOTO TOKA BHYTPUIJIA3HOM KU/
KocTH [22].

Haxomnnenne ¢puOpo3HBIX BOJIOKOH 3KC(OIHa-
TUBHOTO MaTepuajia B CTPOME Pagy>KKU MPUBOTUT
K JIeTeHepaTUBHbIM M3MEHEHUSIM CUHKTEpa U Auia-
TaTopa 3padka. [laTtonornyeckue n3MeHeH!s B MbIIII-
1[ax pajaykku, B COUHKTEPE U B AUIATATOPE KOp-
PENUPYIOT CO CTENEHbIO PUTHMAHOCTH 3pauka [23].
[lepunynunnsipHas atpodusi BOZHUKAET 3a CUET
OCBOOOXK/IEHHSI M TUCTIEPCUH MEJTAHUHOBBIX TPaHyJI
BCJIEZICTBUE Pa3pbiBa KJIIETOYHBIX MEMOpPAH MUTMEHT-
HOTO JIUCTKA Paly>KKH, KOTOpast PUBOJIUT K JeTCHe-
paLuy 1 3aKyIopKe KpOBEHOCHBIX COCYJIOB [24].

[Tpu nmoBpexaeHUH KIETOK MUTMEHTHOTO AITH-
TEJIUs paayXKu MPOUCXOIUT ee aTpodusi, KoTopas
MPUBOJUT K 3P dEeKTy TPaHCHILTIOMUHAIIMN B 00JI1a-
cTU cUHKTEpa U 3padka. JlaHHbIH 3G eKT npu BbI-
paKEHHOW JECTUTMEHTAIIUU TOSIBISIETCS HE TOJIBKO
B 30HE CPUHKTEpa, HO U MO BCEH MOBEPXHOCTH
pany KKy (JaHHas KapTHHA HA3bIBACTCSI «3BE3/IHOE
Hebo») [25].

JlaHHBI CHHIIPOM 3aTparuBaeT U TpabeKyIsip-
HbIi anmapar. [Ipu npoBeneHrr TOHUOCKOIIUH B 00-
JIacTH TpaOeKysbl BUIAHA Ype3MepHasi MUTMEHTaIHSL.
JIaHHBII MUTMEHT HAKAIJIMBAaeTCs B 00JIaCTH JIMHUU
[lIBanb6e u Briepenu ot Hee. [TurMeHT MOoXeT ObITh
B BUJIC €IUHUYHBIX WU MHOXXECTBEHHBIX XAOTHY-
HbIX JIMHUH. J[aHHBIM NMUTMEHT HOCUT Ha3BaHHUE
nuaus Camnaoinesu [26].

B nacrosiiee Bpems cyniecTBYIOT HECKOJIBKO
Kiaccu(uKanui  TICeBI0IKC(POTMATUBHOTO CHHJIPO-
Ma, pa3IeieHHbIX HA HECKOIBKO THIIOB B 3aBUCHUMO-
CTH OT TOJIO’KEHHBIX B UX OCHOBY Tpu3HaKoB. Cpeau
Hux knaccudukarwst H.b. Hlynsmmnaa, 1.K. Hamazo-
Ba (1990) [27]. Ha tepputopun P® mmpoko u3Bect-
Ha knaccudukanus E.b. Epomesckoit (1997) [28],
kinaccupukanus G.O.H. Naumann et al. (1998)
[29], H.M. Nizankowska (2001) [30], HectepoBa
(2008) [31], X.II. Taxummau, D.B. EropoBoii u
J.I". Y3ynsu (2004) [32].

OmHako He CTOUT 3a0BIBaTh 00 OCIOKHEHUAX.
ConyTcTByromas KaTapakTe JeCTPYKIHs KarcCyJIbl
U CBSI30YHOTO anmapara XpyCcTaluKa MpU MCEBIO0-
9KC(HOTMATUBHOM CHHAPOME MOXKET OBITh PE3yiIb-
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TATOM OCIIO)KHEHHH, TAKMX KaK: B XOJI€ ONepariiu —
TUCTPOHST PaTy’ KU, PUTHITHOCTD 3padka v C1ab0CTh
IMHHOBBIX CBSI30K, PUCK Pa3phIBa KarcyJbl XpycTa-
JIMKa, CYOIIOKCAIMS sIIpa XPyCTATNKA B CTEKJIOBH/I-
HOE TeJIO, BBINAJICHUS CTEKJIIOBUIHOTO Tela; B MOC-
JICOTIEPALIMOHHOM TIEPHOE — TUCTPOUS TpEeHAK-
HOM CHCTEMBI IJ1a3a, pUCK JAEKOMIIEHCAIlUU TUAPO-
nuHaMuKkH [33].

Uro kacaercs 3payka mpH IceBaodKcdoua-
TUBHOM CHHJIPOME, KaK yxke ObLIO CKa3aHo, CTaHO-
BUTCSl PUTUIHBIM H IJI0XO0 TIOJ/IAETCs PACIIUPEHUIO
MIpU TIPeNoIepaMoOHHON npeMenukanuu. Pacrosno-
YKEHHE JJAHHOTO CHHAPOMA Ha Kparo 3pauka oTMeye-
HO y 31—94% nanuenroB. HekoTopsiMu aBTOpamu
OTMEYEHO HAXOXKJEHHE TaHHOTO MaTepuana y Kpas
3pauka JIake MpH MOTHON COXPAaHHOCTH MUTMEHTHON
KaliMbl. Yem farbliie pa3BUBAETCS JAHHBIA CUHIPOM,
TEM TpyJIHEe PacCIIUPUThH 3paYOK U CO3AAIOTCS J0-
MOJHUTEIbHBIE TPYJHOCTU MPU XUPYPTUYECKHUX
orepanusix. B mepByro odepens yAIUHIETCS BpeMs
U PUCK OCJIOXHEHH.

Ha ceropssmHuid 1eHb CYHIECTBYIOT pa3jiny-
HBIE CIOCOOBI pacHIMpeHHs 3pauka, MHOKECTBEHHbIE
paauanbHble KEPaTOTOMUU, CTPEHYMHTH, UPUC-Pe-
TPAKTOPbI, HO PoOJIeMa Bce PaBHO OCTaeTcsl Hepe-
HIEHHOH, T.K. XUPYpry TpedyeTcsl TOMOIHUTEIHHO
JienaTh pa3pe3bl, KOTOpble MOTYT MOBPEIUTh CHUHK-
TEp pay>kKKH, U3-3a Yero, B CBOIO 04Yepelb, MOKHO
MOJTyYUTh KOCMETHUECKUE TTPOOIIEMBI.

OnauH U3 cocoboB pacHIMpeHus 3payka ObLI
orucan aBropamu [34] B 2013 r. Onu pazpaboranu
upuc-perpakrop NP-5 u UP-6, npencrasistomimii
€000l 2 CHMMETPHYHBIX JICTIECTKA MPSIMOYTOIBLHOM
(OpMBI, YTIIBI KOTOPBIX CKPIOUEHBI, U 2 IPYTHX Jie-
necTka KoHycooOpasHoi dopmel [35]. Ilpu umroias-
Talluy JAaHHOTO HUpHUC-peTpakTopa ¢opma 3padka
npuoOperaeT KBaApaTHYI (GopMy IHAroHaIbIO
5,0 mm 1 6,0 MM. JlaHHBIH HpHUC-pETPAKTOpP O€3-
OMAacHO M MPOCTO UMILUIAHTUPYETCS € TIOMOIIBIO CIIe-
[UATFHOTO MHXKEKTOPa, KOTOPBIA UMEeT aJanTHpO-
BaHHBIE pa3Mepbl U pabdOYyl0 YacTh MOJ| JaHHBIHA
perpakTop. M ¢ moMonipo 2 aTpaBMaTHYHbIX HH-
CTPYMEHTOB BBOJST B MEPEIHIOI Kamepy, Mpel-
BApUTEIILHO C’)KMMasi B 001aCTU KOHCTPYKIIHU.
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B nporecce narorenesa [19C, no MHeHNIO MHO-
THX aBTOPOB, UTPAIOT POJIb UMMYHOMETA00INYECKUE
U BOCIIAIIUTENbHBIE Mpolecchl. Jloka3zaHo, 4To y na-
1UeHTOB ¢ npu3Hakamu [19C B crne3HOM KUAKOCTH
HaOII0qanu TOBbIIeHUE KoHueHTpanuun WJII-6,
NJI-10, octpodaznoro Genka nakTopepppHHa, CeK-
pEeTOpHOTO0 UMMYHOTJIOOYyIMHA Kitacca A [36].

Hecmotps Ha MHOrounciaeHHbsle paboThl aBTO-
POB MPOBEICHHBIX 11O MOBOAY M3YYEHUS STHOJIOTUN
U MaTOreHe3a JaHHOTO CHHIPOMa BCE PaBHO MpPH-
CYTCTBYET HPOIICHT OCJIOXHEHU BO BpeMs U TIOCT-
OTIEPALIMOHHOM Teprojie. DTO CBSA3aHO C HEIOCTa-
TOYHO TOYHOM JUArHOCTHKOW B MPEIONEPAUOHHOM
nepuoJie.

Hcxons w3 ananmmza 0030pa JTUTEPaTyphl, MOXK-
HO CJIeNaTh CIEIYIOIIME BHIBOMIBL. BhIlen3noxeHHbIe
KJIMHUYECKHUE MPOSBICHUS NICEBI0IKCPOIMATUBHOTO
CHHJIpOMa HEJIOCTaTOYHO PACKPBIBAIOT HA4ajIo0 Mpo-
necca. OcTaroTcsi OTKPHITBIME BOMPOCHI TAKTHKHU
BBEJICHUS MAIMEHTOB IO OMEpaIiy U B MOCIEoIe-
parrioHHOM Tiepuoje. Mzydenue BO3MOXKHOCTHU pea-
OWJIUTAITMHU TIAIIEHTOB C OCJIOKHEHHOM KaTapaKToi
Ha (one [1D9C, pa3zpaboTka MeTOTOB MPODUITAKTUKHI
MO3HUX OIEPAIMOHHBIX OCIOKHEHHUH SIBISIOTCA
aKTyaJbHBIMH 331a4aMHU.
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PSEUDOEXPHOLIATIVE SYNDROME
B.B. Bekmirova, M.A. Frolov

Peoples’ Friendship University of Russia, Moscow, Russia

Abstract. Today, the clouding of the lens is one of the common pathology of the organ of vision. The clouding of the lens-
cataract is one of the most common causes of blindness and low vision in children and adults. According to most authors, the main
method of cataract treatment is surgical. In modern cataract surgery, the leading place is occupied by the most common cataract
extraction method, phacoemulsification. The modern level of phacoemulsification technology made it possible to perform operations
less traumatic, gave a full restoration of visual functions. It makes no sense to talk about the indications of IOL implantation,
since Currently, there is a wide range of IOL models that can be implanted for all types of complicated cataracts. It is advisable
to talk about contraindications, in this case, the surgeon makes a decision based on the material capabilities, experience, and
perfection of the surgical technique. There are various associated syndromes in the development of cataracts. One of the syndromes
that occurs in cataracts is the pseudo-excoliation syndrome. This review addresses the unresolved issues of pseudoexfoliation
syndrome. The results of studies of some scientists, data analysis, clinical cases and ways to solve this problem are considered.
In particular, a number of questions remain about the tactics of patient administration before and after surgical interventions.
This syndrome, as far as we know, affects the development and outcome of the disease. It is sometimes difficult to diagnose
pseudo-excoliation syndrome at an early stage, sometimes contradictory statements about the initial appearance of the syndrome
are encountered. The issues of prevention of postoperative complications, less traumatic surgical approaches at various stages
of PES remain open.
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Abstract. Aspergillus is a saprophytic mold and its natural habitat is the soil. It is found worldwide indoors and outdoors
in potted soil, compost, freshly cut grasses, decaying vegetation and in sewers. Aspergillus produces a bountiful number of spores
and releases 2—3 micron sized spores into the air daily. It grows best at 37—40 °C, which is similar to the temperature in the lungs.
These spores will remain airborne for a long period of time. It is estimated that humans inhale hundreds of spores daily. Several
fungi other than aspergillus have been known to be implicated. Hence, the term allergic bronchopulmonary mycoses would be
more appropriate unless the specific fungus is identified — which could be candida, helminthosporium, curvularia, bipolaris,
cladosporium, or others. The review article is focused on the prototype allergic bronchopulmonary aspergillosis, its epidemiology,
pathogenesis, diagnosis and treatment. Bronchopulmonary aspergillosis should be considered in patients with poorly controlled
asthma despite appropriate routine therapy and environmental control. The need for frequent courses of corticosteroids with
temporary improvement should raise the index of suspicion and appropriate evaluation be done. Early recognition and prompt
initiation of appropriate corticosteroid treatment regimen would reduce the risk of development or progression of bronchiectasis
and lung tissue damage. Regular follow up and monitoring serum total IgE level can predict exacerbations and should prompt
corticosteroid treatment. Long term follow-up is important as relapses can occur years of remission.
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INTRODUCTION gillosis as “numerous jointed transparent tubes, here

Micheli first described the mold aspergillus matted together, there isolated... mingled with round

in 1729 as it looks like aspergillum, the Latin term  or oval corpuscles, which, however, were larger and
for a device used to sprinkle Holy water [1]. Bennett more developed” [2]. Later, Fresenius described
was the first physician to describe pulmonary asper-  Aspergillus fumigatus as having “green pigmentation

62 OB30P. UMMVYHOJIOI'US. AJJIEPTOJIOT' U



Rashmi D’Mello, Sasikumar Kilaikode, Sami L. Bahna. RUDN Journal of Medicine, 2019, 23 (1), 62—69

with no fertile septate hyphae or conidiophores”.
The word fumigatus means smoky in Latin, referring
to the fungus’ smoky blue-gray color. An association
with human disease was first described in 1847
of a woman dying with an unspecified lung infec-
tion [3]. Virchow described four cases of pulmonary
aspergillosis in patients dying of other conditions
in 1856. In 1887, Osler reported the case of a young
woman who coughed up sputum for eleven years
of mycelia and spores of aspergillus. In 1897, Renon
was the first to associate aspergillus with asthma and
that same year, Brown and Feinberg noted that
between 1 and 20% of patients with asthma have
positive skin tests to aspergillus extract [4]. The first
report of allergic bronchopulmonary aspergillosis
(ABPA) was proposed by Hinson et al in 3 patients
in 1952, all of whom were asthmatics presenting
with persistent wheeze, sputum production, fever,
eosinophilia and pulmonary infiltrates. ABPA can be
caused by a variety of aspergillus species, most com-
monly A. fumigatus but other species have been im-
plicated including A. niger, A. flavus, A. nidulans,
A. oryzae, and A. terreus [5].

Aspergillus is a saprophytic mold and its natural
habitat is the soil [5]. It is found worldwide indoors
and outdoors in potted soil, compost, freshly cut
grasses, decaying vegetation and in sewers. Asper-
gillus produces a bountiful number of spores and
releases 2—3 micron sized spores into the air daily
[6]. It grows best at 37—40 °C, which is similar
to the temperature in the lungs. These spores will
remain airborne for a long period of time. It is esti-
mated that humans inhale hundreds of spores daily.

Several fungi other than aspergillus have been
known to be implicated. Hence, the term allergic
bronchopulmonary mycoses (ABPM) would be more
appropriate unless the specific fungus is identified —
which could be candida, helminthosporium, curvu-
laria, bipolaris, cladosporium, or others. In this re-
view article, we will focus on the prototype allergic
bronchopulmonary aspergillosis (ABPA).

EPIDEMIOLOGY

The exact prevalence of ABPA is unknown. It
depends on a variety of factors including the severity
of asthma, presence of immediate hypersensitivity
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to aspergillus, method of detection, and the diagnos-
tic criteria used. It is estimated to affect about 2%
of asthmatics and 1—15% of cystic fibrosis patients
[7], without gender predilection. Typically, it affects
asthma patients in their third or fourth decade [8].

PATHOGENESIS

Based mainly on in vitro studies, multiple theo-
ries have been proposed regarding the pathogenesis
of ABPA.

The most common theory suggests that in pati-
ents with asthma and cystic fibrosis who are geneti-
cally predisposed and have increased pulmonary
mucus viscosity, the inhalation of aspergillus spores
causes colonization and deposition of the hyphae [9].
These hyphae release antigens which are disruptive
to the epithelial barriers impeding mucociliary clear-
ance. This results in the attraction of inflammatory
cells that in turn release cytokines causing inflamma-
tion. The process is hypothesized to have a Th2 cell
predominance over Thl cell causing a release of 1L-4,
IL-5, and IL-13, resulting in eosinophilia and eleva-
tion of IgE [10]. The influx of these inflammatory
cells is directly involved in tissue destruction. In the
lungs, this can cause central bronchiectasis.

A second hypothesis is based on the findings
of a study by Garcia et al who reported a different
pattern of cellular responses in individuals with
ABPA than those with only allergic asthma [11].
They observed a downregulation of chemokine re-
ceptors CCR4 and CXCR3 in vitro by allergen spe-
cific CD4+ T cells of ABPA patients, which is oppo-
site to the effect in patients with only allergic asthma.

A third hypothesis is by Miller et al for cystic
fibrosis patients suggesting that the cystic fibrosis
transmembrane conductance regulator (CFTR) gene
has a greater chance of mutating compared to healthy
controls [12].

The pathogenesis of ABPA is attributed to mu-
coid impaction of the bronchi with fungal hyphae,
eosinophilic pneumonia or bronchitis, and broncho-
centric granulomatosis with tissue eosinophilia [13].
In the airways, septated hyphae with acute dichoto-
mous branching is seen in the lumen without inva-
sion of the mucosa. Aspergillus is found in sputum
cultures in two thirds of patients although often is
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not seen by microscopy. Key findings in sputum are
Curschmann spirals (mucus plugs) and eosinophilic
debris (Charcot-Leyden crystals) [14].

DIAGNOSIS AND EVALUATION

The diagnosis of ABPA should be based on cli-
nical suspicion and supported by radiologic and labo-
ratory findings. An important clinical feature of the
presentation of ABPA is deterioration of pulmonary
symptoms with increased wheezing and shortness
of breath. These patients typically present with fever,
malaise, productive cough with brownish mucus
plugs, and occasionally hemoptysis [15].

The diagnosis is typically suspected in patients
with recurrent asthma or cystic fibrosis exacerba-
tions. It is important to rule out other causes before
committing to the diagnosis of ABPA. Other causes
of bronchiectasis could be post infection, immuno-
deficiency, or ciliary dysfunction. Several other
causes of eosinophilia should also be considered
such as eosinophilic pneumonia, eosinophilic granu-
lomatosis with polyangiitis, hyper eosinophilic synd-

rome, hypersensitivity reactions, and parasitic in-
fections.

In general, the evaluation should consist of ob-
taining a complete blood count, skin prick test to
aspergillus, specific IgE to aspergillus, serum preci-
pitins (or IgG antibody) to aspergillus, chest x-ray,
and a high resolution computed tomography (HRCT)
of the lungs [16]. If the skin prick test is negative,
intradermal testing can be considered. In general,
specific IgE to aspergillus alone suggests sensitiza-
tion only which is not diagnostic of ABPA and is
frequently present in patients with severe eosino-
philic asthma. Total serum IgE should be obtained
as this is useful during monitoring.

ABPA (or ABPM) should be considered among
the cases of poorly controlled asthma or cystic fibro-
sis. Currently, the most widely accepted criteria are
those proposed by Rosenberg and Patterson [17].
In patients with asthma, the severity of their condi-
tion does not determine diagnosis. If most of the
criteria presented in table 1 are met, there is a high
clinical suspicion of ABPA [18].

Tabnnuya 1/ Table 1

Diagnostic criteria for ABPA in asthmatics /
AuvarHocTuyeckue KpUTepumn ansiepruieckoro 6poHxonerovyHoro acneprunnesa (ABJIA) y nauueHTOB ¢ acTMOi

Major Criteria / OCHOBHblE KpUTEPUM

Minor Criteria / BropocTeneHHble Kputepumn

Chronic asthma / XpoHuyeckas actma

Golden brown mucus sputum production /
30/10TUCTO-KOPUYHEBAS CIM3b

Transient pulmonary infiltrates (fleeting) / NMpexoaswue neroyHsie
VHOWALTPAThl (MUMOJIETHBIE)

Sputum positive for Aspergillus /
MokpoTa, nonoxutensHas Ha Aspergillus

Immediate cutaneous hypersensitivity to aspergillus species/
HemepneHHas KoxHas rmnepyyBCTBUTEIbHOCTb K BUAAM acnepruni

Late skin reactivity to aspergillus species /
Mo3Hss KOXHas peakTMBHOCTb Ha BUAbl aCNepruin

Elevated total serum IgE > 1000 ng/mL (417 IU/mL) /
MoBbILLEHHBI 06LLMIA CEIBOPOTOYHBIN IgE > 1000 Hr/mn (417 ME/Mn)

Precipitating antibodies to aspergillus species /
OcaxaeHve aHTUTeN K Bugam acneprun

Blood eosinophilia / 903nHodunns

Elevated serum specific IgG and IgE to Aspergillus /
MoBbilWeHHbIE CbIBOPOTOYHLIE cneundunydeckme IgG n IgE k Aspergillus

Central/proximal bronchiectasis /
LleHTpanbHbIN/NpoKCUMasbHbI BPOHX03KTa3

Adapted from Rosenberg and Patterson [18].

Those criteria were later revised by Greenber-
ger who reported that only asthma, immediate skin
hypersensitivity to aspergillus, total serum IgE
> 1000 ng/mL (> 417 IU/mL) and central bronchi-
ectasis in the absence of distal bronchiectasis is
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required for the diagnosis [19]. Since central bron-
chiectasis is not required for diagnosis, some sug-
gested that patients can be categorized into subgroups:
ABPA-Seropositive and ABPA-Central bronchiec-
tasis [20]. Agarwal and coworkers proposed that
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all patients diagnosed with asthma must be screened
for specific IgE levels to aspergillus [21]. If negative,
total IgE levels and sensitization to other fungi
should be obtained to rule out ABPM. In patients
sensitized to aspergillus, total IgE levels below
1000 TU/mL and uncontrolled asthma suggest severe
asthma with fungal sensitization as an alternative
to ABPA. This subset of patients may benefit from
anti-fungal therapy. In patients with fungal sensitiza-
tion to aspergillus and a total IgE level greater than
1000 IU/mL, clinicians should obtain eosinophil
levels, immediate skin hypersensitivity, and specific
IgG to aspergillus. If any two of the criteria are posi-
tive, ABPA is confirmed and HRCT should be per-
formed for staging of the disease. Although some
authors suggest a significantly higher total serum IgE
level of 1000 IU/mL (2400 ng/mL) for diagnosis [22],
most authors follow the 1000 ng/mL (417 IU/mL)
as a cutoff level. Table 2 shows the diagnostic cri-
teria of ABPA in patients with cystic fibrosis [17].
Testing for IgG antibodies to aspergillus species
(or other suspected molds) is performed by ELISA
assay which replaced testing for precipitins by gel
immunodiffusion [6]. Pulmonary function testing is
valuable in monitoring the disease severity but not
for the diagnosis of ABPA [17]. Spirometry typically
shows an obstructive pattern but can also develop
restriction in late stages of the disease. After treatment

with corticosteroids or during remission, a normali-
zation of these parameters often occur.

RADIOLOGIC FEATURES AND STAGING

Chest x-ray and often HRCT are recommended
during evaluating patients for ABPA. Chest x-ray
can show transient changes such as fleeting patchy
areas of consolidation 17]. The infiltrates can appear
as gloved finger shadows due to mucoid impaction
in dilated bronchi. It can also present as a lobar or
segmental atelectasis. When permanent changes
occur, parallel-line shadows representing bronchial
widening and ring shadows approximately 1—2 cm
in diameter may be visualized. Additionally, it can
be accompanied by pulmonary fibrosis.

High resolution chest tomography can reveal
a variety of parenchymal findings including central
bronchiectasis, consolidation, centrilobular nodules
with tree-in-bud opacities, bronchial wall thickening,
mosaic attenuation, and areas of atelectasis [23].
A characteristic finding of ABPA is bronchiectasis
of greater than two lobes at lobar and segmental
levels in a majority of the airways [14].

Based on radiologic features, criteria have been
incorporated in classifying the stages of ABPA
(Table 3). Five stages have been described: acute,
remission, exacerbation, corticosteroid-dependent
asthma, and fibrotic [24].

Table 2 / Tabrmua 2

Criteria for ABPA in cystic fibrosis patients /
KpuTepumn anneprnyeckoro 6poHXos1eroyHoro acnepruuiesa y nauMeHToB ¢ MyKOBUCLUA030M

Presence of 2/3 criteria
Hannuue 2/3 kputepues

PLUS
naocC

Presence of 2/6
Hanunuve 2/6

Immediate skin hypersensitivity to aspergillus species /
HemepnieHHasa runepyyBCTBUTENIbHOCTb KOXW K BUAAM acneprui

Bronchoconstriction /
Cy>xxeHune 6pOHX0B

Precipitating antibodies to aspergillus species /
QOcaxaeHne aHTUTEN K BUAaM acneprunn

Peripheral blood eosinophilia > 1000/uL /
Do3uHopunmra > 1000/mkn

Total serum IgE > 1000 IU/mL /
O6wWwwii cbiBOpOTOYHBIN IgE > 1000 ME/Mn

Chest x-ray abnormalities (infiltrates, bronchiectasis) /
HapyweHuns peHtreHorpadum rpygHon Knetkm (MHGuneTpaThl,
BOPOHX03KTA3MSA)

Elevated serum specific IgE and IgG to aspergillus species /
MoBbilWeHHbIE CbIBOPOTOYHLIE cneunduydeckne Ige n IgG
K BUgam acneprunn

Aspergillus in sputum /
Aspergillus B MmokpoTe

Response to systemic corticosteroids /
OTBEeT Ha CUCTEMHbIE KOPTMKOCTEPOUIpbI

Modified from Shah and Panjabi [17].
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Table 3 / Tabnvua 3
Staging of ABPA /

Cragum anneprunyeckoro 6p0HXOﬂeI’O"IHOI'0 acneprumnesa

Stage |: Acute /
Ctagms I: octpas

¢

Normal radiographic features or pulmonary infiltrate with mucoid impaction especially
in the upper lobes / HopmanbHble PEHTFEHONOrNMYECKME NPU3HAKN NN NErOYHbIN
MHPUILTPAT CO CN3UCTOM 060104KOM, 0COOEHHO B BEPXHUX A0JIAX

Stage Il: Remission /
Craaus Il: Pemuccus

Radiologic infiltrate clear / Pagmnonormnyeckuii nHpunbTpaT ounwaet
Decreased in total serum IgE and eosinophilia / CHuxeHMe 06LLero cbiIBOPOTOHHOIO

IgE 1 303nHOpMAMN
¢ Prednisone tapered and goal to discontinue / lNpegHn3anoH oTMeHsIeTcs

Stage lll: Exacerbation / *
Cragus lll: obocTpeHne

Reappearance of infiltrates and mucoid impaction in previously cleared areas
or in new ones / NoBTOpPHOE NosIBNIEHME NHOUBTPATOB U CIIN3UCTON 000JI0UKM
B paHee O4YMLLEHHbIX MW HOBbIX y4acTKax

+ Restart treatment with prednisone / Bo3o6HOB/TbL Nle4eHne NpegHn3anoHoM

Stage IV: Corticosteroid-dependent asthma / *
Craaus IV: kopTukocTepon-3aBmcumMas actma

Glucocorticoid-dependent with return of symptoms if tapering or discontinuation is
attempted / 3aBMCMMOCTb OT FNIOKOKOPTUKOMAOB C BO3BPALLLEHNEM CUMNTOMOB
NPV NONbITKE CHUXEHUS 0,03UPOBKN U OTMEHbI

+ Normal chest radiography or fixed pulmonary opacities are visualized / HopmanbHas
peHTreHorpadus rpyaHon KneTkm i GUKCMpOoBaHHbIE NIEFOYHbIE MOMYTHEHUS

Stage V: Fibrotic / *
Cragunsa V: pnbpo3Has

Permanent lung damage (i.e. bronchiectasis, pulmonary hypertension) / NoctosiHHOe
noBpexaeHne nerkux (T.e. BpoHxoakTa3us, neroyHas rmnepTeH3uns)

Modified from Greenberger and Patterson [24].

Patients can initially present at any stage.
Although the common age for ABPA is young and
middle-aged adults, children are not exempt, as
illustrated in the following case.

CASE PRESENTATION

One of our patients was a 12-year-old female
with a history of eczema and persistent asthma since
early childhood. At 8 years of age, she had a severe
asthma exacerbation that required admission to the
intensive care unit for impending respiratory failure.
Since 10 years of age, in spite of adequate routine
asthma therapy, she had many exacerbations requir-
ing frequent emergency treatment and five hospital-
izations. There were no apparent triggers of the exa-
cerbations. She was on combined fluticasone / sal-
meterol 230 mcg / 21 mcg 2 puffs twice daily, lorata-
dine 10 mg in the morning and montelukast 10 mg
at bedtime. However, she experienced a worsening
of her asthma and a decline of her flow function
on spirometry despite strict adherence to medications.
She had persistent wheezing that required the intake
of albuterol inhaler 3—4 times daily. She also re-
ceived prednisone courses numerous times, includ-
ing more than ten times during the past year, with
improvement for short durations. During the recent
hospitalization, the Allergy/Immunology service
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was consulted. Her CBC was within normal limits,
including absolute eosinophil count (100/uL) but
the test was done while she was on systemic cortico-
steroid administration. Her serum total IgE level was
2040 IU/mL raising suspicion of ABPA. Serum spe-
cific antibodies to aspergillus were elevated for both
IgE (28.5 TU/mL) and IgG (23.7 IU/mL). Chest
X-ray showed bilateral hyperinflation, streaky atelec-
tasis in the right middle lobe, and peribronchial
cuffing. HRCT of the lungs did not show any infil-
trates or bronchiectasis. She did meet the majority
of ABPA criteria and was treated with 40 mg pred-
nisone daily until follow up in the clinic. At follow
up after two weeks, she reported marked improve-
ment in her asthma symptoms, but continued to ex-
perience nocturnal chest tightness and coughing. Her
spirometry revealed a FEV1 1.23 L (53%), FVC
2.10 L (81%), FEV1/FVC 59%, and FEF 25—75%
0.56 L/s (18%). Her IgE level dropped to 1350 IU/mL.
Her eosinophil count was very low due to predni-
sone intake. The prednisone dose was reduced to
40 mg every other day (EOD) and beclomethasone
dipropionate 1 puff twice a day was added to her
regimen to improve small airway inflammation.
After one month, she reported dramatic improvement
in her symptoms and minimal nocturnal symptoms.
Repeat spirometry showed a FEV1 1.95 L (81%),
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FVC 2.45 L (92%), FEV1/FVC 80%, FEF 25—75%
1.80 L/s (51%). Her IgE level remained relatively
stable at 1410 IU/mL. Due to subjective and objec-
tive improvement, her prednisone was decreased
to 30 mg EOD until follow-up in two weeks. The
drop of her initial IgE level from 2040 IU/mL to
1220 IU/mL after four months was associated with
improvement in her FEV1 from 59% predicted to
81% predicted. She will continue regular follow up
in the clinic and gradually reduce the prednisone
dose according to her clinical course.

TREATMENT

The primary goals of treatment are to prevent
the development or progression of bronchiectasis,
preserve lung function, and improve pulmonary phy-
siology. In general, inhaled corticosteroids are in-
effective in preventing acute ABPA episodes [15].
Oral corticosteroids are the mainstay of therapy [25].
It is recommended to complete a minimal of three
months of treatment starting with prednisone
0.5 mg/kg/day for two weeks, then alternate days for
three months followed by staging of the disease. Some
experts start at a higher dose at 0.75 mg/kg/day for
6 weeks, followed by 0.5 mg/kg/day for 6 weeks,
and eventually taper over a period of 6—12 months
to prevent disease recurrence [26]. There are no
studies comparing regimens at this time, although
most experts tend to favor longer therapy with higher
dosages of prednisone [27]. Monitoring of total
serum IgE level monthly is important in determining
duration of treatment as well as in predicting pend-
ing relapse. In general, aiming for 35% reduction
in IgE is suggestive of a good response and decreases
the likelihood of relapse. It is important to consider
the patient’s clinical response, as occasionally the
level of IgE does not drop by 35% when the initial
total IgE is less than 2500 IU/mL [28].

In patients with corticosteroid-dependent ABPA,
Stevens and coworkers reported clinical improve-
ment with the use of 200 mg of itraconazole twice
a day [29]. Liver function should be monitored
regularly, and treatment is typically for three to six
months although this varies depending on the re-
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sponse [30]. The mechanism of action is thought
to be due to a decrease in antigenic stimulus that
causes inflammation in the bronchi [31]. Another
proposed hypothesis is that it causes increased levels
of serum corticosteroids by interfering with the me-
tabolism. A major concern is that adrenal suppression
has been observed with concomitant use of cortico-
steroids and itraconazole [32]. Voriconazole and
posaconazole have also been used and has improved
tolerance and bioavailability [33], but there are no
studies that showed superiority over itraconazole.

Anti-IgE (omalizumab) therapy using doses
recommended for asthma, showed promising re-
sults with improvement in respiratory symptoms
in patients with ABPA [34]. In one study, sixteen
adult asthmatic ABPA patients were treated with
omalizumab for one year and had clinical improve-
ment with fewer asthma exacerbations and requiring
lower doses of corticosteroids. Currently, omalizu-
mab is based on weight and total serum IgE and
majority of patients exceed the recommended dose
range due to grossly elevated IgE [14]. Based on
available data, it remains a second line option for
patients with ABPA.

Immunotherapy with aspergillus or other fungi
have not been fully evaluated and is currently not
recommended for treatment [35]. Patients who are
on immunotherapy for allergic rhinitis can continue
treatment safely.

CONCLUSION

ABPA should be considered in patients with
poorly controlled asthma despite appropriate routine
therapy and environmental control. The need for fre-
quent courses of corticosteroids with temporary im-
provement should raise the index of suspicion and
appropriate evaluation be done. Early recognition and
prompt initiation of appropriate corticosteroid treat-
ment regimen would reduce the risk of development
or progression of bronchiectasis and lung tissue da-
mage [36]. Regular follow up and monitoring serum
total IgE level can predict exacerbations and should
prompt corticosteroid treatment. Long term follow-up
1s important as relapses can occur years of remission.
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Aspergillus sBisleTcss canpo(hUTHON IIECEHbIO, €r0 €CTECTBEHHOHN cpefoii 0OMTaHus sBisseTcsa mouBa. OH BeTpedaeTcs
110 BCEMY MHPY B ITOMEIICHUAX U HAa OTKPBITOM BO3JIyX€E, B IIOYBE JIOMAIIIHUX PACTCHHUH, KOMIIOCTE, CBEKECKOIIICHHBIX TPaBax,
THHIOIIEH PACTUTEILHOCTH U B KaHam3anuu. Aspergillus mpou3BoguT 0OJIBIIOE KOJHUECTBO CIIOP M BBITYCKAET CIIOPHI Pa3MEpOM
2—3 MHKpOHa B BO31yX exkeHeBHO. Jlydie Bcero pactet npu 37—40 °C, 4To COOTBETCTBYET TEMIIEPAType B JIETKUX. DTU CIIOPHI
OCTalOTCS B BO3AYXE B TCUCHHUE JJIUTEIBHOrO MepHojia BpeMeHU. I1oacunTaHo, 4To JIIOAH €KEIHEBHO BIBIXAIOT COTHHU CIIOP.
H3BecTHO, 4TO 3a00JIeBaHMs BBI3BIBAIOT HE TONBKO Aspergillus, Ho u apyrue rpubsl. ClenoBaTelIbHO, TEPMUH «aJIIEPTHYECKHe
OPOHXOJIETOYHBIE MHKO3bI» ObLT ObI OOJIEE YMECTHBIM, IIOKA HE HACHTHU(GUIMPOBAH KOHKPETHBINA I'pr0, KOTOPBIM MOXKET OBIThH
KaHJUJI0M, TeIbMUHTOCIIOPHUEM, KYPKYJISpUeH, OMIOJIMPHCOM, KIagocrnopueM Wi apyrumu. O030pHas CTaThs MOCBSIICHA
MPOTOTHITY AJUIEPTHYSCKOI0 OPOHXOJIETOYHOTO aClepruiiie3a, ero SMUASMUOIOTHH, TATOTeHe3y, JUArHOCTUKE U JICUCHHIO.
bponxomerouynslii acepruiie3 BO3MOKEH y ITAIUCHTOB C IJI0X0 KOHTPOJIUPYEMOM aCTMOM, HECMOTPS Ha COOTBETCTBYIOIIYIO
PYTUHHYIO TEPAIMIO ¥ KOHTPOJIb OKPY’KAaIOIIeH cpepl. PaHHee pacrno3HaBaHUE U CBOCBPEMEHHOE HA4Yaja0 COOTBETCTBYIOLICH
CXeMBbI JICUECHHST KOPTUKOCTEPOUIAMHU YMEHBIIUT PUCK PA3BUTHUS WM MPOIPECCUPOBAHKS OPOHXOIKTA30B M TMOBPEKICHUS TKAHEH
JIerKuX. PerynspHoe HaOII0eHUE 1 MOHUTOPHUHT 00111ero ypoBHs IgE B CBIBOPOTKE MOTYT HpeAcKa3aTh 000CTPEHHUS U JIOJIKHBI
COTNPOBOXKIATh TEPAIMHIO KOPTHKOCTEPOUIaMH. BakHO TONITOCpOYHOE HAOIOACHNE, TOCKOJIBKY PEIUANBBI MOTYT TPOU30UTH
4yepe3 rojibl PEMUCCHUH.
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Abstract. The annual steady increase of the herpesviral infections number in the human population is one of the most
important interdisciplinary problems of modern medicine. Clinicians and laboratory diagnostics physicians face difficulties
in clinical symptoms assessing, inadequate laboratory diagnostics and difficulties in interpretation of the obtained results. This is
connected with a low awareness of atypical chronic active infection symptoms caused in particular by the Epstein-Barr virus
(EBV), of the ability to fully diagnose, and of serious consequencescaused by prolonged activity of herpesviruses in the human body.
Studies were carried out to determinethe functioning features of the antiviral defense system, as well as defects and disorders
in the interferon system in patients suffering from various mono-, mixed herpesvirus infections and bacterial co-infections.
The main clinical syndromes associated with these herpetic infections, as well as prevailing nosological forms of concomitant
diseases, have been identified. Among the group of patients suffering from mono-herpesvirus infections, the leading position
takes the allergic syndrome (55%), while the syndrome of chronic fatigue syndrome (85%) and the infectious syndrome (68%)
prevail in the incidence of patients with mixed herpesvirus infections. Extended testing of the antiviral protection main mechanisms
state made it possible to identify the most frequent defects in the functioning of antiviral immunity: disturbances in induced
production of IFNa and IFNy, deficiency of cytotoxic T lymphocytes, deficiency of natural killer cells, including EKT, and / or
inadequate absence of their activation, neutropenia. The revealed clinical syndromes and functioning features of the antiviral
defense system will allow us to further develop the concept of complex, individualized, etio- and immunopathogenetic therapy.
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In recent years, herpetic infections have occupied
a special position in the infectious diseases struc-
ture. These infections are characterized by a high
prevalence, high virus carrying incidence, atypical
course and a diverse clinical picture, as well as the
complexities of clinical and laboratory diagnostics.
The herpetic infections occur in the form of mono,
mixed and co-infections and can be asymptomatic
(latent), in acute, chronic persistent form with recur-
rent course, and also in the form of atypical chronic
active infection (AChA).

Herpesvirus infections are a group of human
infectious diseases caused by viruses of the Herpes-
viridae family. Nowadays this family includes 8 types
of herpesviruses. Phylogenetically, these viruses
belong to the subfamilies: Alphaherpesvirinae —
herpes simplex virus (HSV) type 3 and varicella-
zoster virus (Varicella Zoster Virus); to Betaherpes-
virinae — cytomegalovirus (CMV), human herpes-
virus (HHV) of type 6 A and B, HSV of type 7; to
Gammaherpesvirinae-Epstein-Barr virus (EBV), HSV
of type 8 (Kaposi’s sarcoma virus) [1, 2]. Viruses
of this family have many similar mechanisms and
ways of transmission, which causes their wide
distribution in the human population. Infection of
children occurs in early childhood because of a de-
veloping immune system, which determines the spe-
cific features of the course of these infections, the
high incidence of mixed herpesviral infections and co-
infections of bacterial and viral etiology, and creates
conditions for a lifelong persistence of viruses and
the formation of a virus carriage [3—35].

Of particular interest among the viruses of this
family is EBV (HSV of type 4), which is most often
the causative agent of AChA in both mono and
mixed infections. It has a tropism for the nervous
and epithelial cells and, in addition, they infect cells
of the immune system — the cells of the thymus,
monocytes / macrophages, neutrophils, B-lympho-
cytes, and are found in T-lymphocytes. The peculi-
arity of EBV is its ability to cause not only cytolysis,
but also the proliferation of infected B-lymphocytes
[6, 7]. It has an affinity for the CD21 receptor of
B-lymphocytes, which contributes to its specific

ORIGINAL ARTICLE. IMMUNOLOGY. ALLERGOLOGY

binding to it and penetration into the cell, where it is
actively reproduced, exploiting the various mecha-
nisms of the cell itself [8—10].

One of the main features of herpesviruses is
a lifelong persistence of the pathogen in the human
body. In this case, the further fate of the virus, as
well as the presence or absence of clinical manifes-
tations of the disease depends on how well the anti-
viral mechanisms of the immune system and the
interferon system function [11—13].

The main problem that arises in facing of the
human body with various herpesviral infections, and
especially with EBV, is the presence of defects
in the interferon system and immune system disor-
ders by the type of immune deficiency (ID) that can
be both congenital, genetically conditioned, and
secondary — acquired character [15—17]. When
there are defects in the IFN system and / or ID, as
a rule, serious nosological forms of diseases caused
by herpesviruses develop, which flow extremely
hard, often with the development of systemic com-
plications leading to disability of the patient [18—20].

The main clinical features of mixed herpetic
infection are: prolonged feeling of severe weakness,
chronic fatigue, patients are concerned about sweati-
ness, unstable pain in the throat, in muscles and
joints, headaches, low-grade fever, lymphadenopathy,
sleep disturbance, decrease in memory, concentrat-
ing, mental impairment, less often — psychogenic
depression. Often there are virus-associated repeated
ARVI, chronic recurrent herpes-viral infections
(HSV1, HSV2), chronic CMV and HHV6 infections,
chronic bacterial and fungal infections.

The purpose: to structure the algorithm of the
complex clinical and immunological study, which
allows to identify the variants of antiviral protection
immune mechanisms disorders; to reveal the features
of clinical syndromes associated with immunodefi-
ciency, in mono- and mixed-herpes-viral infections.

MATERIALS AND METHODS

We have observed 198 patients aged between
23 and 60 years old, suffering from mono and mixed
herpes virus infection.The study was carried on Clini-
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cal and diagnostic center MEDSI on Belorus-
skaya. The study was approved by the Ethics Com-
mission, all patients have given an informed consent
to participate in the study in accordance with WMA
Declaration of Helsinki (Ethical Principles for Medi-
cal Research Involving Human Subjects, 2013) and
the processing of personal data.

Combined with the traditional methods (collec-
tion of anamnesis, methods of physical examination,
CBC, etc.) for the detection of herpesviral infections,
serological tests were used (IgM VCA EBYV, IgG
VCA EBV, IgM CMV, IgG CMV IgM HSV1 /2,
IgG HSV1 / 2) using the ELISA test systems of
the “Diagnostic Systems” SPA (Russia), as well as
the PCR test system “AmpliSens” (Russia) to detect
the genome of viruses in biomaterials (blood, saliva,
urine, scraping from the tonsils and the posterior
pharyngeal wall). To evaluate the features of the
functioning of antiviral immunity (immunogram,
INF-status, etc.), flow cytometry and ELISA me-
thods were used.Statistical analysis was performed
using the Microsoft Excel 2010 software package.

RESULTS OF THE STUDY AND DISCUSSION

We determined the incidence of mono- and her-
pesvirus infections in the observed group of patients.
According to the obtained data, 36.6% of pati-
ents suffer from mono-herpesvirus infections, 55.5%
of them are patients with EBV; 35.3% with HSV

Mono-infections
MoHo-nHdekuun

16,30%

35,40%

19,30%

of type 1 and 11.1% with HSV of type 2 and CMV,
respectively.

EBV (35.4%), CMV (22.5%) and HSV of type 1
(19.3%). occupy the dominant position in the etio-
logy of mono-infections (Fig. 1) 63.7% of the pati-
ents were infected by mixed herpesvirus infections.

The dominating combinations in the structure
of these infections are HSV1 + HSV2; EBV + HHV
of type 6, EBV + CMV + HHV 6 (11.2%), EBV +
+CMV + HHV 6 + HSV 1 — 11.2% each. Further,
the distribution of mixed infections by the occurrence
of combinations is as follows: EBV + CMV (9.7%);
EBV + CMV + HSVI (4.8%); VEB + CMV +
+ HSV2 (3.2%), EBV + HHV 6 (11.2%) (Fig. 2).

In the course of the study, a number of clini-
cal features characteristic of AChA mixed herpes
infection were identified, which included a pro-
longed feeling of severe weakness, chronic fatigue,
beyond that the patients complain of sweating,
unstable pain in the throat, muscles and joints,
headaches, low-grade fever, lymphadenopathy, sleep
disturbance, decrease in memory, concentrating,
mental impairment, less often — psychogenic
depression. Often there are virus-associated repeated
ARVI, chronic recurrent herpes-viral infections
(HSV1, HSV2), chronic CMV and HHV 6 infec-
tions, chronic bacterial and fungal infections.
Associated with AChA diseases are characterized
by a recurrent course.

®HSV1 (BMNM1)
%
6,50% B HSV2 (BMNr2)
CMV (LiMB)

= EBV (B3B)

22,50%

® Another (Opyrue)

Fig. 1. The etiological structure of mono-herpesvirus infections

Puc. 1. 9Tnonornyeckas CTpykTypa MOHO reprnecBMpYCHbIX MH(eKUni
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Mixed infections
MukcT-unpexkumm

11,20%

11,20%
11,20%

11,20%

BHSV1+HSV2 (BN 1+BMra)

B EBV+HSV1 (B3B+BMr1)

H EBV+HSV2 (BOB+BMr2)

® EBV+CMV (B3B+LMB)

® EBV+HHV6 (BOB+BYr6)

B EBV+CMV-+HHV6+HSV1
(BOB+LMB+BYUr6+BIr1)

5 EBV+CMV+HHV6

(BOB+LIMB+BY4I6)
w Another

Fig. 2. The etiological structure of mixed herpesvirus infections

Puc. 2. 3tnonormyeckas CTpykTypa MUKCT repriecBUpyCHbIX MHMEKLMit

90
80
70
60
50

40
30
20
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Mono
infection /

Mixed

voro | fecton/
nHbekummn
dexu nHbekummn

® |nfection syndrome /
MHDEKLNOHHBIN CUHAPOM

® Allergic syndrome /
Annepruyeckmii CMHAPOM

® Autoimmune syndrome /
AYTOMMMYHHbI CUHOPOM

B Disbiotic syndrome /
AncbroTnyeckmin CUHAPOM

® | ymphoproliferative syndrome /
NumdonponndepaTnBHbI CUHAPOM

B Chronic fatique syndrome /
CUHOPOM XPOHUYECKOWN YyCTanocTn

Fig. 3. The main clinical syndromes associated with herpesvirus infections

Puc. 3. OCHOBHbIE KNIMHNYECKNE CUHAPOMbI, aCCOLMUPOBAHHBIE C rePrieCBUPYCHOMN NHbeKUmeln

Analysis of the existing concomitant diseases
and conditions in patients suffering from mono and
mixed herpetic infections made it possible to identify
the 5 main syndromes that occur most frequently.
These syndromes include: chronic fatigue syndrome
(CFS), infectious, allergic, autoimmune and dys-
biotic syndrome.

Among the group of patients suffering from
mono-herpesvirus infections, the leading position is
in the allergic syndrome (55%), while the chronic

ORIGINAL ARTICLE. IMMUNOLOGY. ALLERGOLOGY

fatigue syndrome (85%) andthe infectious syndrome
(68%) prevail in the incidence of patients with mixed
herpesvirus infections.

At present, the role of viral infection as an etio-
logic factor in the development of CFS is considered
proven in medicine. CFS often has a variety of clini-
cal manifestations. Patients are concerned about:

¢ Long term low grade fever;

¢ Throat pain and discomfort;

¢ Increased sweatiness, sensitivity to cold;
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¢ Headache, migraine;

¢ regional lymphadenopathy;

¢ neurological disorders (paresthesia, synaes-
thesia, sensitivity disorders, low muscle tone, etc.);

¢ increased fatigue, a significant decrease
in efficiency;

¢ decrease in memory processes, difficulty
concentrating;

¢ headaches, joint pain, myalgia;

¢ increasedfatigue, inadequatephysicalorpsy-
choemotional stress;

¢ sleep disorders (insomnia or increased drow-
siness);

¢ panic attacks, mood disorders; emotional
lability; psychogenic depression etc;

¢ Dbrittleness of nails, hair loss.

The obtained data indicate that in all patients
suffering from CFS associated with mono- or mixed
herpes-viral infections, in 100% of cases there are
various mono- or combined defects in the immune
system functioning — immunodeficiency, rarely con-
genital, but more often acquired character, including
various disorders of the interferon system. These
disorders are associated with clinical syndromes,
which, as a rule, accompany immunodeficiency.

In the structure of the infectious syndrome
among the etiological factors, bacterial and viral
co-infections are most often observed. Localization
of the infectious inflammatory process may be dif-
ferent, but in the predominant majority of cases,
the organs of the upper and lower respiratory tract
(tonsillitis, pharyngitis, sinusitis, bronchitis, etc.),
skin and its appendages (pyoderma, furunculosis, etc.)
are affected.

Allergic syndrome ranks second in incidence
and is found in 55% of patients with mono- and 35%
with mixed herpesvirus infections. The structure of
allergopathology is dominated by topical manifesta-
tions from upper and lower respiratory tract (allergic
rhinitis, pharyngitis, sinusitis, bronchial asthma),
allergic skin diseases (atopic dermatitis, recurrent
urticaria, contact dermatitis) gastrointestinal mani-
festations of allergy.

When analyzing the structure of the autoim-
mune syndrome, the leading position is taken by the
autoimmune lesion of the thyroid gland — Hashi-
moto disease.

The syndrome of dysbiotic disorders includes
disorders of the colon microbioma, which is diag-
nosed in mono- and mixed herpesvirus infections
in 26% and 30% of cases, respectively.

Lymphoproliferative syndrome is found in 1%
of cases with mixed herpesvirus infection.

When analyzing the characteristicsof the
immune system and interferon system functioning
in patients with herpesvirus infections, a number
of disorders were revealed in the system of anti-
viral immunity. And the most pronounced disor-
ders were detected in patients with mixed herpes-
virus infections. The most pathognomonic among
them are:

— defects in the interferon system (serum and
induced INF-o and INF-y);

— damages of natural killer cells (CD16'CD56',
CD16°CD56") deficiency of their number and/or
function (cytotoxicity);

— decrease in antibodies level of 1gG class;

— defects of neutrophilic granulocytes (neutro-
penia);

— deficiency of T-lymphocytes — deficiency
of CD3'CD8"; defects of activationCD3"CDS8";

— deficiency or inadequate response to a vi-
rus infection CD3°CD8'CD25" and/or CD3"
CD8'HLA-DR".

Reduction in induced production of IFN-a and
IFN-y was present in 100% of patients and was
more pronounced than with monoinfection, HSV1
or EBV (Tab. 1).

The most pronounced and combined disorders
on various parts of the antiviral protection are charac-
teristic for the association of HSV 1/2 and AChA and
EBYV infections.

Infringements and an imbalance in a population
structure of blood lymphocytes are revealed: deficit
CD3'CD8" cells — 88,5%, NK — 80%; EKT —
72,4%.
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Table 1 / Tabnvua 1

Defects in the functioning of the immune system and interferon system
associated with various mixed herpesvirus infections /
OedekTbl GYyHKUMOHMPOBAHNA UMMYHHOW CUCTEMbI U CUCTEMbI UHTEPdEpPOHOB,
accouMMpoBaHHbIe C Pa3/IM4HbIMM BapMaHTaMu MUKCT reprneBupycHon nHdekumn

Marker / Frequency of defectoccurrence (%) /
Mapkep YacTtoTa BCcTpedaemocTn (%)
1. Defects in interferon production 100
HedekTbl B cucteMe nHrepdepoHa
1.1. Induced IFN-o 100
MHoyumpoBaHHbii MHP-o
1.2. Induced IFN-y 100
MHayumposaHHbii MUHD-y
1.3. Serum IFN-a 22,8
CbIBOPOTOYHbI MHP-0
1.4. Serum IFN-y 19,5
CbIBOPOTOYHbI UHD-y
2. Defects of humoral chain 32,4
JedekTbl r'yMmopanbHOro 3seHa
2.1. Deficiency of serum g G 28,3
JednunT cblBopoToyHoro Ig G
3. Defects of cellular arm
JedekTbl KNeTOYHOro 3BeHa
3.1. Deficiency of B-lymphocytes 8,3
Jedvunt B-numdboumnTos
3.2. Deficiency of EKK 72,4
Hedununt EKK
(CD3°CD56'CD16"; CD56 DR’)
3.3. Deficiency of T-lymphocytes
Heduvunt T-numdboumToB
3.3.1. Deficiency of CD3'CD4"; CD3'CD8"; CD3'CD56" 88,5
Oeduuvr CD3'CD4"; CD3'CD8’; CD3'CD56"
3.3.2. Inadequate response to a virus infection: CD4 'HLADR", CD8 'HLA DR, 68,2
CD56 HLADR'; CD8'CD25"
HeapexkBaTHbI OTBET HA BUPYCHYIO MHDEKLMIO: CD4'H LADR+,
CD8HLADR, CD56 'HLADR'; CD8'CD25
4. Defects of neutrophilic granulocytes 83,3
JedekTbl HeNTPODUNBbHBIX TPAHYIOLMTOB
4.1. Neutropenia 81,4
HenTtponexus
81,4%
100% 1
100% 1
80%
80%
609 46%
7 60%
40% A 40% -
20% - 20% -
0% f 0% T
Neutropenia L .
a ymphocytosis
HelitponeHus NumdounTos

Fig. 4. Changes in occurrence of neutropenia and lymphocytosis

in patients with various mixed herpesvirus infections

Puc. 4. HYacTtoTa BCTpe4aeMoCTn HEMTPONEHN N ninmooumTosa
y NaUMEHTOB C Pa3NYHbIMU MUKCT reprnecBrpPYCHbIMU MHDEKLMSMN
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Table 2 / Tabrmua 2

Frequency of herpes virus genome detection in different biomaterials with AChA (PCR) /
YacTtoTa 0GHapyXeHUsi BUPYCHOIO reHoOMa B pa3nun4yHbix 6MomaTtepuanax npu AXAMU (MLP)

Biomaterial type / Occurrence frequency (%) /
Bug 6nomatepunana YacTtoTa ob6HapyxeHus (%)
Saliva / CnioHa 86,3
Blood / KpoBb 8,4
Scraping from posterior pharyngeal wall / 72,8
Cockob ¢ 3agHein CTEHKN r10TKU
Scraping from the tonsils / 48,7
Cockob ¢ MUHAaNVH
Urine / Moya 9,3

When studying the hemograms of patients with
AChA, attention is drawn to the pronounced neutro-
penia observed in 81,4% of cases; as well as limfocy-
tosis (46%). In addition, cases of leukopenia and lym-
phocytosis are detected in 46% of patients (Fig. 4).

It has been shown that the appearance of EBNAI
expression (EBV nuclear antigen) is accompanied
by the onset of lytic infection and reproduction of
EBV, which again leads to its appearance in crypts
of tonsils and saliva. That is why it is necessary to
carry out PCR diagnostics aimed at detecting EBV
in saliva, in scraping from the tonsils, in a scraping
from the oropharynx. It is mandatory to quantify this
virus to assess the dynamics of antiviral and immu-
notropic therapy. The necessity of compulsory study
of these biomaterials is determined by two factors:
the place of repeated reproduction of the virus and
the fact that the virus circulates less frequently in the
blood and a rather limited time. However, despite
this, doctors most often direct the patient's blood to
research.

The revealed clinical and immunological, labora-
tory features of AChA herpetic infections made it
possible to develop a diagnostic algorithm:

1) complaints;

2) collection of immunological anamnesis;

3) clinical research;

4) instrumental diagnostics;

5) PCR diagnostics (quantitative and semiquan-
titative) of various biomaterials: saliva, urine, blood,
scraping from tonsils and oropharynx (Table 2);

6) serodiagnosis of respiratory viral and herpes-
virus infections (IgM and IgG to HSV1, HSV2,
CMV, EBV (EA, EBNA, VCA), HHV6);

7) immunological research:

— interferon status (serum and induced IFN
alpha and gamma) (CD3"CDS8", CD8'CD25",
CD4°CDS8", CD16'CD56", CD16'CD56,
CD4'HLA-DR"),

— animmunogram with the determination of
activation markers on cells,

— humoral chain of immunity (serum immuno-
globulins Ig A, M, G),

— number and functional activity of neutro-
philic granulocytes;

8) detection of autoimmunity syndrome accord-

ing to clinical features;

9) detection of allergic syndrome: Ig E, ECP

(eosinophilic cationic protein, specific Ig E);

10) detection mucosa microbiome of respira-

tory and gastrointestinal tract.

CONCLUSION

The obtained data indicate a higher incidence
of mixed herpesvirus infections in the population.
It has been shown that in case of mono- and mixed-
herpesvirus infections, in addition to the clinical
manifestations characteristic of each type of herpes-
virus infection, there are various clinical syndromes
characteristic of both congenital and acquired immu-
nodeficiency: infectious, allergic, autoimmune, neo-
plastic, dysbiotic, postviral CFS. In addition, if the
allergic syndrome is more common in case of mono-
herpesvirus infection, the CFS prevails in mixed
herpes-viral infections (EBV, CMV, HHV6). Ex-
tended testing of the antiviral protection main mecha-
nisms state made it possible to identify the most
frequent defects in the functioning of antiviral
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immunity: disturbances in induced production of
IFNa and IFNy, deficiency of cytotoxic T lympho-
cytes, deficiency of natural killer cells, including
EKT, and / or inadequate absence of their activation,
neutropenia.

We believe that the etiological data obtained
during this study allowed us to clarify the prevalence
of herpes-viral co-infections over mono-infection,
which should be taken into account in the future when
mono- or combined etiotropic therapy is prescribed.

Summarizing the obtained data, allow us to
outline the goals and further develop the concept
of a combined, individualized, immunopathogenetic
therapy. The development of interferon and immune
therapy methods aimed at antiviral mechanisms
restoration of immune defense and the system of
interferons will lead to a reduction or complete ces-
sation of the replicative activity of the viruses and
will allow the restoration of the immune system
control over the herpes viruses persistent in the body,
and, consequently, regress the herpes-viral infection
and clinical manifestations of the disease.
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OCHOBHBbIE KJINMHWYECKUE CUHAPOMBbI,
ACCOLIMNPOBAHHBIE C ATUTUYHOWN XPOHNYECKOW
AKTUBHOWU MHOEKUMEWN, Bbi3bIBAEMO BUPYCOM SMNLUTEAHA-BAPP.
PA3PABOTKA AJITOPUTMA KJIMHUYECKOW
U NABOPATOPHON AUATHOCTUKU
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2P AOY BO «IlepBrlit MOCKOBCKHi MeauuHCcKnil yausepcuteT uM. .M. Ceuenosa», Mocksa, Poccus

’Knunuko-guarsoctudeckuii nearp MEJICU na Benopycckoii, Mocksa, Poccus

HeyxoHHBIH pocT 4nciia 3a001€BaHU, aCCOLMUPOBAHHBIX C TEPIECBUPYCHBIMA MH(EKIMAMH, SBISCTCS OTHON U3 aKTy-
IBHBIX MEKANCIUIUIMHAPHBIX POOIEM COBPEMEHHOW MEANIIMHBL. PasHooOpa3ye KIMHIYECKUX 1 JIaOOPaTOPHBIX «MACOK» 3THX
nHpeKIui mpeacTapisieT OONBIINE CIOKHOCTH B MHTEPIPETALUH MTOJIYYEHHBIX KIMHUKO-aHAMHECTHYECKUX U J1a00paTOPHBIX
JIAHHBIX, a TAKXKE PE3yIbTaTOB OOBEKTUBHOTO OCMOTpA IMAIMEHTOB. DTO CBSI3aHO C HU3KOM OCBEJOMIICHHOCTBIO Bpauel O HAIMIUI
AQTUIMYHBIX XPOHMYECKHX aKTUBHBEIX (OPM 3THX MH(EKIHH, BHI3BIBAEMBIX B YaCTHOCTH BHpPycoM JmnmreiiHa-bapp, kotopsie
3aTPyQHAIOT OCTAHOBKY AMArHO3a M MPUBOMAST K CEPbE3HBIM MOCIEACTBUIM, CBSI3aHHBIM C IEPCUCTUPOBAHUEM BUPYCOB
B OpraHU3Me 4eJOBeKa.

IIpoBeneHsI nccnenoBaHNs 0COOEHHOCTEH (yHKIIMOHUPOBAHUS CHCTEMBI IPOTHBOBUPYCHON 3aIIUTHI, a TAKKE AS(PEKTHI
1 HapylLICHUs B CHCTEME MHTEP(EPOHOB y MAIMEHTOB, CTPAJAIONINX PA3INYHBIMUA MOHO-, MUKCT-TEPIIECBUPYCHBIMU MH(EKIMSIMU
1 OaKTepHaIbHBIMH KO-MH(EKIMSIMU. BBISABIICHB OCHOBHBIC KIMHHYECKHE CHHIPOMBI, ACCOLMHUPOBAHHBIE C 3THUMHU I'epIEeTUYECKIM
MHQEKIUSIM, a TaKkKe NPEeBATHPYIONIHE HO30J0THYecKie (GopMbl COIyTCTBYIOMUX 3a0osieBaHuil. Cpeny Tpynmnbl MalieHToB,
CTPAJAlOIIMX MOHO-TEPIIECBUPYCHBIMI HHMEKIMAMH JINIUPYIOLIee ITOJI0KEHNE 3aHUMaeT ajuieprudeckuii cuaapom (55%), B To
BpeMs KaK B CTPYKType 3a00JIeBaéMOCTH IAIMEHTOB C MUKCT-TEPIIECBUPYCHBIMU MH(EKIMAMU MPEBATMPYIOT CHHIPOM XpOHUYE-
cKkoit yctanoct (85%) u nHpekuoHHbi cuHapoM (68%). PacmmpeHnHoe TecTHpOBaHHE COCTOSIHUS OCHOBHBIX MEXaHH3MOB
IPOTHBOBUPYCHOM 3allUTBI, TIO3BOJIMIIO BBISIBUTH HauOoJiee 4acTo BeTpedaronmecs IeeKTs! (pyHKIMOHUPOBAHUS NPOTHBOBUPYC-
HOTO UIMMYHHUTETA: HapymeHus uHAynmupoBanHoi npoaykunu NOHo u UDHy, nepunur nutorokcndeckunx T muMdoruTos,
JIe(PUIMT eCTECTBEHHBIX KIUIEPHBIX KiIeToK, B T.4. EKT, w/inm HeamekBaTHOE OTCYTCTBHE MX aKTHBALMH, HEUTpOIEHHIO. BhisB-
JICHHbIE KJIMHUYECKHUE CHUHAPOMBI U OCOOEHHOCTH (DYHKLHOHHMPOBAHHUS CHCTEMBI IPOTUBOBHPYCHOM 3aIMTHI MO3BOJIT B Jajlb-
HelmeM pa3paboTaTh KOHIENINIO KOMIUIEKCHOH, HHANBUY AIM3UPOBAHHOM, 3THO- 1 NMMYHOIIATOT€HETHYECKOH Tepamnuy.
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MATEMATUYECKOE MOAEJINPOBAHUE
WU YNPABJIEHUE AUHAMUKOWN BUY-UHOEKLINN
C YYETOM rOPMOHAJIbHOWU PEryn9uum
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SMHCTUTYT 5KOJIOTHU U FEHETHKH MUKPOOPIaHH3MOB
DenepanbHOTO TOCYIaPCTBEHHOTO OI0PKETHOTO YupexkaeHus Hayku [lepmckoro OUIL]
VYpansckoro otaenenus Poccuiickoit akagemuu Hayk, T. [lepmb, Poccust

Lenv. TIpoGaema 3pdextuBHOro NeueHuss BUU-uHGHUIMPOBAaHHBIX MAIIMEHTOB SBJIICTCSA BaXKHOM 3a7aueil KIMHUYECKOM
BUPYCOJIOTHH 1 IMMYHOJIOTHH M3-32 BHICOKOW CTOMMOCTH TPENapaToB, HATNYUS MOOOYHBIX (D (PEKTOB M HEOOXOJMMOCTH CTPOTOro
COOJTFOICHUS PACIIMCAHUS TIPHEMa TIPEapaToB T HAIMeHTOB. [103TOMYy aKTyalbHOH SBILIETCS 33j1a4a Pa3pabOTKU HOBBIX TIOIXOIOB
K ONTUMHU3AINH PEKUMOB MTPUMEHEHHUS aHTHPETPOBUPYCHOM Tepanuu JJIsl CHUKEHMs] CTOUMOCTH JICUSHUS U JIJISl YIIyqIIeHUS
KayecTBa JKU3HU NarueHToB. [TocTaBiIeHHbIC 3a/1a4y PEIIAOTCs IS TPOBEPKH THUTIOTE3bI O TOM, YTO CHCTEMa TePaIlleBTHUECKUX
pepbIBaHuH pu JiedeHnrn BUY-uHPEKIMU MOXKET aTh JIyUIIAe Pe3yIbTaThl (KaK MPOJOIKHTEIFHOCTE U KOM(MOPT KU3HU
MAIUCHTa, TAK U HEOOXOIUMOCTh B MEHBIIIEM KOJUYECTBE MPENapaToOB) B CPAaBHEHUH C PETYISIPHBIM IIPUEMOM IMPENapaToB
B CTaHJIAPTHBIX J03aX.

Memoovr. B nanHO#i paboTe mpoBeeHO TOCTPOSHUE PACIIIMPEHHOW BEPCHU MAaTEMAaTUYECKOW MOJIET UIMMYHHOTO OTBETa
npu BUYU-undexnuu (npennoxennoi Hadjiandreou et al., 2009) ans yuera ropMOHAIBHON PETyISIUA KMMYHHOTO OTBETA
U BO3JICUCTBHUS HA TCUCHUE OOJIC3HU aHTUPETPOBUPYCHBIX MPENApPaToB, KAMOPOBKA MTapaMeTPOB MOTYICHHOW MOJICIH JUIS COOT-
BETCTBHS PEATBHBIM 3aKOHOMEPHOCTSIM TEUCHHUS 3a00JICBaHHS U IMOMCK ONTUMAIILHOW CTpaTerud JiedeHus. Mojens chopmy-
JIMPOBaHA B BHIE CHCTEMBI OOBIKHOBEHHBIX AU((EpEHIMATBHBIX YPABHCHHH, 8 ONTHMH3ALNS JICUCHHST MOJICIMPOBAIAch B paMKax
M0/IX0J1a Ha OCHOBE CTPYKTYPHUPOBAHHBIX MEPEPHIBOB B TEPAMMH METOJAMH UMHUTAIMH OTXKUTA M CUMIUIEKC-MeToaa. MoJeb
W1 METOJbI ONITHMU3AIMN PeaIn30BaHbl Ha sA3bIKe C++.

Peszynomamei. B pabote mokaszano, uto npu JieueHurn BUYU-nHGUIMPOBAaHHBIX MOXKHO CYIIECTBEHHO (110 3 pa3) CHU3UTH
o0I1Iee KOJTMIeCTBO MEUKAMEHTOB OJTHOBPEMEHHO C YBEIMUCHUEM ITPOIOJDKUTEIIFHOCTH TIEPHOJIA C BEICOKHM Ka4eCTBOM JKU3HU
(YMEHBIIUTh HHTEHCHBHOCTD MOOOYHBIX 3()(HEKTOB) Ha BCEM MPOTSHKEHUM aHTHPETPOBUPYCHON TEPAIIHH.

BoiBoapl. Vcrionb30BaHne MaTEMaTHUECKUX MOJIENICH M METOJIOB ONITHMHU3AITUH OTKPHIBAET BO3MOYKHOCTD JUIS peasTu3ariii
MIEPCOHATM3UPOBAHHBIX OAX0A0B K Tepanuu BUY-uHbeknnu ¢ yuyeroM no00YHbIX 3((EKTOB, TOPMOHAILHOIO CTAaTyca Ialy-
€HTOB U CTOUMOCTH JIEKapCTB.

KiueBble cjI0Ba: IMMYHOJIOTHS, MaTeMaTHYECKOe MoaeiupoBanre, BUY, 6nonHpopmarnka

Aemop, omeemcmeennulii 3a nepenucky: bouapos I'ennanuii Anexceesud, 1.¢.-M.H., B.H.c. DeepabHOTO rOCyAapCTBEHHOTO
OI0/KETHOTO yupeskJieHHsl Haykn «/IHCTUTyTa BBIYHMCIUTENbHOM MaTeMaTiky nvenn I".J1. Mapuyka» Poccuiickoii akajeMun Hayk.
E-mail: bocharov@m.inm.ras.ru

ORCID: 0000-0002-5049-0656

ORIGINAL ARTICLE. IMMUNOLOGY. ALLERGOLOGY 79



CaBunkoBa A.A. u ap. Becmuuk PY/[H. Cepus: Meouyuna. 2019. T. 23. Ne 1. C. 79—103

Juist uuTHpoBanus:

CasunkoBa A.A., CaBunkoB P.C., baxmetseB b.A., Bouapos I'.A. MaremaTiueckoe MOEIUPOBAaHUE U YIIPAaBICHUE JUHAMHUKON
BUY-undekum ¢ yueToM rOpMOHaIbHOM peryiiiun / BectHuk Poccuiickoro yHuBepeureTa apyk0s1 Hapoaos. Cepust: Menu-
muHa. 2019. T. 23. No 1. C. 79—103. DOI: 10.22363/2313-0245-2019-23-1-79-103.

For citation:

Savinkova A.A., Savinkov R.S., Bakhmetyev B.A., Bocharov G.A. (2019). Mathematical modeling and control of HIV infection
dynamics taking into account hormonal regulation. RUDN Journal of Medicine, 23 (1), 79—103. DOI: 10.22363/2313-0245-

2019-23-1-79-103.

Nudexuns BupycaMu uMMyHOe(DHUIIUTA Ye-
noseka nepsoro tuna (BUY) npeacrasnser coboii
XpOHHYECKOe cucTeMHOe 3a0oneBanue [1, 14]. s
UCCIIeIOBaHUs MEXaHW3MOB IIaTOreHe3a 1 IMonckKa 3¢-
(PEeKTHBHBIX METOJIOB JI€UEHHs MH(PEKIIUH HCIONIb3Y-
I0TCSl pa3HOOOpa3HbIE MOAXO/bI, BKIIFOUAst SKCIEPHU-
MEHTAJIbHOE U MAaTEMAaTHUYECKOE MOJEIMPOBAHUE.
B ocHOBe mMaTeMaTHYeCKHX MOJAENIEN NTUHAMHUKH
BUY-unbpeKnn JIEKUT pacCMOTPEHUE B3aUMOICH-
ctBusi BUY u pa3nuunbix 3BeHhEB UMMYHHTETA [1].
B 10 ke BpeMsi maToIoruuecKue Mmporecchl, accolu-
upoBaHHble ¢ BUU-uHbekmel, BEIXOIAT 32 paMKH
MMMYHOIIATOJIOTMYECKUX PEaKIUii, nenas HeoOxo-
JTMMBIM PaCCMOTPEHUE PETYJISTOPHBIX CBSI3E C JIpy-
rMMU Qu3HOoJIOrHYecKuMHu cuctemamu. [loaTomy
aKTyaJIbHBIM SIBJISIETCSI OJTHOBPEMEHHOE MOJENu-
pOBaHKE Cpa3zy HECKOJBKHX MOJCHUCTEM OpraHu3Ma
C Y4EeTOM UX B3auMOJIeUCTBHA. B HacTosIel pabote
Ha OCHOBE MOJIE€JIM UMMYHHOro orsera npu BHU-
UH(pEKINY, y4YuThIBatoumeid mobounsie 3P ¢HeKTsl
JEWCTBHS aHTUPETPOBUPYCHBIX IIpenaparos [2], pas-
pabaTsiBaeTcst 00001IeHHAsT MOJIENb JUHAMUKU TOP-
MOHQJILHOM pEeryJsllid UMMYHHOI'O OTBETa MpPHU
BUY-undexnuu. B ncxonHoit Moenn ONuChIBa-
€TCsl TMHAMHKa HEeMH(DUITUPOBAHHBIX U 3apaKEHHBIX
T-knerok (CD4+ T-mumdounutoB) u Makpoharos,
naTteHTHO-uHpuIMpoBaHHbIX CD4+ T-xnertok, T-
kuyuiepoB (CD8+ T-mumdormToB) 1 BUPYCHBIX Yac-
TUI] ABYX KOHKYPUPYIOIIUX THUIIOB — JUKOIO TUIA
Y MyTaHTOB. B pacmmpeHHON MOJENHN YUYUTHIBAETCS
nuHamuka tupeotponHoro ropmoHa (TTT), Tupok-
cuna (T4) u tpuiiontuponuna (T3). Jlanabsie ropmo-
HbI 100aBJIE€HBI B CUCTEMY YpaBHEHUH, MOCKOJIbKY
OHH OKa3bIBAIOT CYIIECTBEHHOE BIIMSIHUE Ha peryJis-
MO TIPOIIeCCOB UMMYHHOTO oTBeTa [1]. IIpoBenena
KanuOpoBKa MOJENU 1O peanbHbIM JaHHBIM [3].
HccnenoBana 4yBCTBUTENBHOCTh TOPMOHAIBHOTO

0J10Ka MOJIETM K BapuanusaM napamerpos. [lokazano,
YTO pacIIMpeHHas MOJAEJb MO3BOJSIET pa3paldaTbl-
BaTb ONTUMAJIbHBIE PEKUMBI AHTUPETPOBUPYCHOMN
TEpallUU C YYETOM DHIOKPUHHOU PETYIIALUN UMMY-
HO(HU3HOJIOTNYECKHX MPOLIECCOB B OPraHU3MeE Yeso-
Beka npu BUY-undexmmu.

ANHAMUKA BNY-UHDEKLUNU

BUY-undekuus — 3aboneBanue, CBsI3aHHOE
C UHPUIIUPOBAHUEM KJIETOK UMMYHHON CHCTEMBI,
MPUBOSIIEE K Pa3BUTHIO UMMYyHoOcymnpeccuu. Oc-
HOBHOM muuieHsto Bupyca BUY snsrorca CD4+
T-xneTku, 06ecreunBaroIHe PErysiuio HIMMYHHOTO
OTBETAa OpraHM3Ma Ha MHOTHE KaK CMEpTeIbHO
OTacHbIC, TaK M YCIOBHO-MATOTCHHBIE HH(EKIIUH.
Kuznennsiii ukn BUY B couetanum ¢ UMMYyHO-
naTo(pU3nOIOTUUECKUMH pPEaKUUsIMU TMPUBOJUT
K YMEHBIIEHUIO KOJIMYECTBA ATUX KIIETOK, Pa3BUTHIO
UMMyHOAe(DHUIIUTa U HECTIOCOOHOCTH OpraHU3Ma
3aIUTUTH CE0SI IPOTUB ITUX UHOEKITUH.

ITocne 3apaxxenust opraumzma BUY mpoucxo-
JTUT OBICTPBIA POCT BUPYCHOM HArpy3KH U COIMYTCT-
Bylolliee CHIKEeHNE KoandecTBa CD4+ T-kieTok.
Nmvmynnas cucrema pearupyer Ha BUY-unbexmmro
YHUYTOXKEHUEM 3apPaKCHHBIX KJIETOK U BUPYCHBIX
YaCTUI], YTO MPUBOJUT K YMEHBIIICHUIO KOJTMYECTBA
BUPYCHBIX YaCTHUIl U YACTUYHOMY BOCCTAaHOBIICHHIO
yrcneHHoctu CD4+ T-knerok. Bee 310 mpoucxoaut
B TEUCHHH MEPBBIX 3—4-X Helelb 3a00JIeBaHUs.
B mocnenyromniye HeCKOIbKO JeT (0OBIYHO OKOJIO
BOocbMH) ypoBeHb CD4+ T-KIIeTOK MeJIEHHO MMOHU-
xaercs. Bupyc 3apaxaer Bce Oonbiie CD4+ T-kie-
TOK ¥ Makpo(aroB u, cie10BaTeIbHO, €r0 KOIHye-
CTBO MEJIEHHO yBenuuuBaercs. bonee Toro, yactb
3apakeHHBIX CD4+ T-KJIeTOK CTAaHOBUTCSI JTAaTEHTHO-
MHQUIUPOBAHHBIMU KJIETKAMHU, KOTOpPbIE MOTOM,
CIYCTsI JUIUTEIIbHOE BPEMsI, MOTYT aKTUBHPOBATHCS
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Y HadaTh BOCIPOM3BOAUTH BUpPYC. B urore, kormaa
UMMYHHAs CHCTeMa pa3pymaercss GyHKIIHOHATBHO
U CTPYKTYPHO, IPOUCXOJUT CTPEMUTEIBbHBIA POCT
BUPYCHOM MOMYJISIUU. JTO CBSI3aHO CO CHUKEHUEM
YHCIEHHOCTU He3apakeHHbIX CD4+ T-kierok Huke
nopora B 200 MM °, OTMEYAIOMIEro HAyasIo Mocie-
Herl ctaauu 3aboneBanus — CIIWda. TIpogomxu-
TENBHOCTb KU3HU MMALMEHTOB, Y KOTOPBIX JUarHOCTH-
posan CIIM/I, MmoxkeT cOCTaBUTh JUIIL OKOJIO r0/ia

(puc. 1).
MATEPWUAJIbl U METOADbI

1.1. UcxopgHaa moaens BUY-undpekunn
n T-KNIeTOYHOro oTBeTa
PaccmoTpum ucxonnyro mozaens BIY-unpek-
UM, PUBEJICHHYIO B cTaThe «I LmaHnpoBaHue JieueHust
BHY Ha ocHOBE MHIMBUAYAIBHOTO MOaX0ma» [2].
B 3101 MOJEIH MOKHO BBIICIHUTH TPU OJ0Ka IPO-
1IECCOB:
1) 3apaxkeHHe 3T0POBBIX KIETOK U PA3MHOXKE-
HUe BUpyca (puc. 2),
2) IMMYHHBIA OTBET opraHusma (puc. 3),
3) myTanuu BUpycos (puc. 4).
B nenom, naHHyr0 MOZJENIb MOXKHO NPEACTABUTH
B BUJIE CXEMBI, U300paKCHHON Ha PUCYHKE 5.
nepemeHHble Moaenum,
onucbiBaowme amHamuky BU4-undpekuun
T  — CD4+ nenndunupoBanHbie T-KIETKH;

T, — CD4+ T-knerku, nHQUIMPOBAHHBIE BUPYCOM JTU-
KOT0 THIA (4yBCTBUTEIIFHBIM K JIEKapCTBaM);

T, — CD4+ T-knerku, HHOUITMPOBAHHBIE My THPOBABIIIUM
BHUPYCOM (YCTOMYUBBIM K JIEKAPCTBAM);

TL, — narentHo-uH}pumpoBanueie CD4+ T-knerkw, 3apa-
JKEHHBIE BUPYCOM JMKOTO THIIA;

TL, — narentHo-uH}puIMpoBanuele CD4+ T-knerkw, 3apa-
JKEHHbIE MYTHPOBABILIUM BHPYCOM;

V, — BHpYyC IUKOTO THTA (1yBCTBUTEIBHBIN K JIEKApCTBaM);
V, — MyTtupoBaBIMii BUpyC (YCTOHUYMBBIH K JeKapcTBam);
M  — HewHPUIIUPOBAaHHBIE MaKpodaru;
M,

,  — Makpodaru, "HQUIUPOBAHHBIE BUPYCOM JHKOTO
THIA;

M, — makpodaru, UHOUIIPOBAHHBIE MYTHPOBABIIUM
BHPYCOM,;

CTL — CD8+ T aumbouuts! (KWILIEPHI).

ORIGINAL ARTICLE. IMMUNOLOGY. ALLERGOLOGY

MapameTpbl ypaBHEHU I Mogenm

Sy, 85, §3 — CKOpOCTb NOCTyIuIeHusI HOBbIX CD4+ T-knetox,
MakpogaroB 1 CD8+ T-kuiiaepoB, COOTBETCT-
BEHHO;

P1,P»  — CKOpocTh oOpazoBaHust HOBbIX CD4+ T-kietok

u MaKpO(i)al"OB BCJICACTBUE pa3sBUTHA IPOTUBOBU-
PYCHOI'O MMMYHHOTI'O OTBCTA,

8, 0,, 63 — CKOPOCTb €CTECTBEHHOW CMEPTH HEMH(DULIMPOBAH-

HBIX, HH)UIIUPOBAHHBIX M JIATCHTHO-UHPHUIMPO-
BaHHbBIX CD4+ T-KieToK;

ky, k, — ckopocTh 3apaxeHuss CD4+ T-kIeTok BUPyCOM
Y MHQUIIPOBAaHHBIMHU Makpodaramu;

Tax — MakxcuManbHas koHueHrpanusa CD4+ T-knetok;

R — ckopocTts aenerust CD4+ T-kneTox;

b4 — pouist 3apaxeHHbIXx CD4+ T-kieTok, cTaBIIMX
«aKTHBHO»-MH(GHUIIMPOBAHHON MOMYJ/ISIMEH, OC-
TanmbHbIe (1 — ) T-KIIeTKH mepexoaT B JIATEHTHO-
WHQPUIMPOBAHHYIO MOITYJISAIHIO;

o — CKOpOCTh aKTUBAIllUU JIATCHTHO-UH(HUIIMPOBAH-
HeIX CD4+ T-K1eTOK;

ks, ks — CKOPOCTb YHHUTOKEeHUs HHpuUImpoBaHHbx CD4+
T-xnerok n makpodaros CD8+ T-xireTkamu;

ky — CKOpOCTb 3apa)keHHs Makpo(aroB BUpycoMm;

8, 05— CKOPOCTb €CTECTBEHHOH rubei HeMH(UIHPOBaH-
HBIX M UHQHUIUPOBAHHBIX MaKpo(haros;

k¢, k;,  — cxopoctb npomudepanyn CD8+ T-kieTok mpo-
MOPIIHOHAIBFHO TEKYIIEMy KOJIMYECTBY HHHUIH-
poBanHbIX CD4+ T-KkIeTOK 1 Makpodaros;

O, 0;  — ckopocTh ecrecTBeHHOM rubenmn CD8+ T-kieTok
Y BUPYCHBIX YaCTHII;

kg, ky  — cxopocTh 00pa3oBaHusI HOBBIX BUPYCOB B MH(DH-
nupoBaHHbIXx CD4+ T-knetkax U Makpodarax;

[ — BEpOSITHOCTh MyTanuu Bupyca (u3 V, B V, u Ha-
06opor);

ko, ky;, — CKOpPOCTH MOTEPU BUPYCHBIX YACTHII BCIEACTBHE
rubenu 3apaxkeHHbIx CD4+ T-kineTok m Mak-
podaros;

ki, — CKOPOCTh YHHUYTOXXCHHUS BHpPYyca Makpodaramu;

0 — JI0JIsl MyTUPOBABIIIMX BUPYCHBIX YaCTHII, CIIOCO0-
HBIX K HHULUPOBAHUIO U PEIIMKALIHN;

u,u, — 3hHEKTUBHOCT, HHIMOUTOpPA OOPATHOW TPaHC-
xpuniuu (MOT) n uaruduropa npoteaszst (UI1);
u, u, €0, 1];

fis /o — crenensb BozaelictBust UOT u UIT Ha Mmakpodaru.

3HaveHus TapaMeTpoB NPHUBECHBI B TabuLe 1.
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Puc. 1. JuHamuka BUY-nHdpekunm /
Fig. 1. Dynamics of HIV infection
UcTtounuik / Source: Epstein F.H., Pantaleo G., Graziosi C., Fauci A.S. The Immunopathogenesis

of Human Immunodeficiency Virus Infection // New England Journal of Medicine, 1993.
328 (5), 327—335
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S
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Puc. 2. 3apaxeHue KneTok muleHel /
Fig. 2. Infection of target cells

HeuHdUuMpoBaHHbie T-KJeTKu

CTUMyNsums
WUMMYHHOro oteeta

> T-KNeTku

> Makpodarn ——

| (apacennbie T-kneTkW)
(Baparxennble maxpodary) — S {zkuanephl @
P g 1 Gapaennbie makpodary)

(Bapaskentble T-KneTKN

Puc. 3. KoOMNoHeHTbl UMMYHHOI 0 oTBETa /
Fig. 3. Components of the immune response
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Puc. 4. Mytaumsa Bupyca 1 obpasoBaHune KBasanemaos /
Fig. 4. Mutation of the virus and the formation of quasi-species
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MyTaqus
Bupyca

a8 & o

UCTOUHUK
&

UCTOYHUK

Puc. 5. CxematnyHoe npencraeneHne mogenn. i=1,2/
Fig. 5. Schematic representation of the model.i=1, 2

Tabnmua 1/ Table 1
3Ha4yeHnsa napamMeTpoB, UCNOJIb3yeMbiX B Mogenu [2] /
Values of parameters in the model [2]

MapameTp / Parameter 3HauyeHue / Volume EnvHnuel / Units
s, 10 KNeTOK*MM °fieHb ™
s, 0.15 KNeToK*MM *aeHb ™
S 5 KNeToK*MM °aeHb ™
P, 0.16 feHs”’

I9) 0.15 neHb

S, 55.6 BYPVOHOB*MM ™
S, 188 BYPVOHOB*MM ™
k, 3.87:10° MM’BMPUOHOB 'fieHb
k, 1.10° MM°KNeToK 'oeHb
k. 4.5-10™" MM’KNIETOK 'BeHb
K, 5.22-10”" MM’BMPUOHOB 'feHb
k, 3.10° MM’KneToK 'oeHb
k. 3.3.10* MM°KNeToK 'oeHb
k, 6-10~° MM’KNIETOK 'BeHb
K, 5.37-10" feHb

K, 2.85-10™ feHb

k, 7.7910° MM’keToK 'aeHs
k,, 1-10° MM’keToK 'aeHs
k., 410°° MM’KNIETOK 'BeHb
3, 0.02 feHb

3, 0.28 neHb '

3, 0.05 neHb '

3, 5107 LeHb

3, 5107 feHb

3, 0.015 feHb’'

3, 2.39 neHb '

0, 310" neHb '

\"4 0.97 -

¢ 0.9 -

r 0.03 feHb”
T 1500 KNeToK*Mm™°

" 0.001 _

f 0.34 —
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1.2. FopMoOHanbHbIN G510K MOaenun

K onucanHol B cTaThe cucTeMe ypaBHEHUI
ObutH 100aBIICHBI YPAaBHEHHS TUHAMUKH THPEO-
TportHoro ropmona (TTT') u ropMOHOB MIUTOBHI-
Hoit >xene3wl (T3, T4), ypaBHEHHE COCTOSHUS IIU-
TOBHUJIHOM JKeNe3bl U ypaBHEHHE JUHAMUKU Oeika
gp120. Cxema ropMOHAJILHOTO OJIOKa MOJENHU TPH-
BeJIeHAa Ha PUCYHKE 6.

VYpaBHeHHE JUHAMUKH KOHIEHTPALK TOPMOHA
TTI nmeet BUI:

dTSH
dt
B o, T'4+0,T3
o, max (74,74, )+0o, max(73,73
—B,TSH.

=5, (1-

max )

(1

B npaBoii yactu ypaBHEHUS cllaraeMoe
- o, 7'4+0,T3
o, max (74,74, )+0o, max(73,73

OIMUCBIBAET CKOPOCTh NocTyruieHnss TTI' B opranusm,
rjae s, — KOHCTaHTa cKopocTtu BbIpaboTku TTI
B runoduze 6e3 ydera Biausinug 14 u T3, a unen
o, 7'4+0,T3

o, max(7T4,T4,,,)+0, max(73,T3
€T UHTUOMPOBaHKUE TUPEOTPOITHOTO TOPMOHA TOPMO-
Hamu T4 u T3; T4,,,, T3,,.« — 3Ha4YEHUS TOPMOHOB
T4 u T3, npu KOTOPHIX MOJTHOCTHIO TTOJABIISETCS
BbIpaboTka TTI [5]. Bropoe cnaraemoe 3,7SH oru-
ChIBacT CKOpocTh BeiBeAeHus TTI u3 opranusma.

max ) max )

OIIMChIBA-

max max )

R inhibit

gp120

e activate |

| conversion

YpaBHeHUE AMHAMUKHU KOHIIEHTpALUH TOp-
moHa T4:

dT4

rae a;7HR onuckiBaeT noctymieHue T4 u3 mUTOBUIHON
xKenessl, 0,74 — pacxon T4 na dpopmuposanue T3, $,74 —
BbIBeJIeHHE ropMoHa T4 u3 opraHuzma.

YpaBHCHUE JHUHAMUKH KOHIICHTPAIMH TOp-
moua T3:

dr,

OTHCHIBAET MOCTyIIeHUE T3 W3 IMUTOBUIHOMN Ke-
ne3sl (0, THR), mpeobpazoBanne T4 B T3 (0,74),
a cmaraemoe 3,73 — BbIBeieHHe TopMoHa T3 u3 op-
raHu3Ma.

VYpaBHeHue
TR _ og| =221 _ TR |-,y THR (4)
dt TSH o

OMHCHIBACT COCTOSHUE IMIUTOBHUIHOMN KeEJe3bl, I/1e
3HaueHue 0 nepemeHHo THR COOTBETCTBYET MOJI-
HOMY OTCYTCTBHIO (DYHKITUH ITUTOBHIHOM KEIIE3bl,
3HaYeHne | — HopMalTbHOMY (DYHKIIHOHUPOBAHHIO
HIMTOBUAHOMU *kene3bl. Cnaraemoe
O (% - THR]
norm

OTpa)kaeT TOMEOCTaTUUECKYIO PETYIISILINI0, IPUBOJISA-
Iyt cocTostHue K 1 pu HopMmaiibHOM ypoBHE TTT
M TIPH OTCYTCTBHMHU BHENMHUX (GakTopos, B,V THR
OIHCBIBAET MPOLIECC YTHETEHUS aKTUBHOCTH IIUTO-
BUIHOM sxene3nl 0enkom BUY gp120 [7—9].

activate

/
> inhibit

inhibit

Fig. 6. Scheme of the hormonal block model /
Puc. 6. Cxema ropmoHasnbHoro 61oka mogenm
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YpaBHeHue
*
& =8, (V +7) =BsV (5)
dt
OMMHCHIBAET KOHIIGHTpanuto 6enka gpl20, rae ciara-
emoe 0,,0,(V, + V,) yuuThIBaeT MOCTYIUIEHHE HOBBIX
MoJtekyn1 6enka gpl20 u3 pa3pylieHHBIX BUPHOHOB,
a B,V — BeiBenenue gpl20 U3 opraHn3Ma.
I'opmon 74 obnagaeT UMMYHOMOIYJIUPYIOIIIAM
JeicTBUEM, TOJIepKUBasi B KpoBU ypoBeHb CD4+
T-kerok u ycunuBas UX Npoiardepaluio npy noss-
JIEHUH B OpraHU3Me 4y>KEPOAHBIX aHTUIeHOB [6, 10].
C y4eToM 3TOro ypaBHEHHUE TUHAMHKU T-KIETOK
B MOJEJIA MOYXHO 0000IINTE B BULE:

ar_  pOIr( T4 )
dt Vi+V,+S T4, m
~(1=u, ) (kW +hy M, ) T = (kY +ky My )T +

+rT(1_T+T1+T2+TL1+TL2J(1+ T4
T

max

j—SIT. (6)
norm
Ha pucynke 6 mpencrapiieHa cxema B3auMo,1ei-
CTBUSI KOMIIOHEHTOB TOPMOHAJIBHOTO OJIOKA MOJICIH.
Takum 006pa3om, MoaHAs CUCTeMa ypaBHEHUH
mozaenn BUY-uHdeknnuu ¢ yaeToM ropMOHaIBHOM
peryJiLy UMEET BUA:
T Vi +V,)T T4
d_:S1+P1(1 2) 1+ _
dt Vi+V,+S, T4,
—(1=w ) (k) +ky M) T =@ (K Vy + kM, ) T +

+rT(l_TJFTIJFT;JFTLI+TL2](1+ T4 ]—51T 7
%z(l_ul)w(kll/l'l'lﬁMl)T"'

+ 0, Ty, —8,T, —k;T,CTL (8)
%:w(p(le2+k2M2)T+

+ 0, T, , —8,T, —k;T,CTL (9)
dary,

=(1—u)(1-w)(kV; + kM|)T -

8,7, (10)

— 0,17,
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%=(1—W)(P(k1V2+k2M2)T_

— oI, =877, (a1
aM _ 2+M_(1_f1u1)k41/1M
dt Vi+V,+S,

di‘;l (1= fy )i M —8sM, —ksM,CTL ~ (13)

dg = Qk,VyM —8,M, — kM,CTL (14)

dCTL

7:53”(6(7*1 +T,)CTL+
+ky (M, + M, )CTL - 8,CTL (15)

dv,

CL = (1=, ) (1= )T, + (1= fotn) (1) M, +
+ Wk T, +u@kyM, _(ka + kllM)Vl
—klelM—57V1 (16)

dv.

— = (=0T, + (1= ) Oko My + (1= 10y )Wk, +
+(1= fouy koM, —(kyoT +ky M)V, —
—klezM_67V2 (17)

dTSH

=s5,(1-
= =54
B o, 74+0,7T3 _
o, max (74, T4, )+0,max(73,73,.)

B, TSH (13)
% = 0, THR — 0, T4 —B,T'4 (19)
% = 0, THR +0,, T4 —B;T3 (20)
dTHR _ o | IS0 _pup|-py*tHR (1)

dt TSHnOITn

%

L =08, (1+73) By 22)

dt
[To nuTepaTypHBIM JaHHBIM MOXHO OIIEHUTH
CIEeAyIONe TOCTOsIHHBIE (Ta0a. 2) U 3aBUCSIINE
OT BpeMeHH (puc. 7) mapameTpsl TOPMOHATIBLHOTO
OJI0Ka MOJIEITH: S,; Oly; Oly; a3 O [3; 4].
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04(¢)=0,1733-T4 .. () MEzn/(1 nens))

O(‘4(l):([33 'T3n0rm(t)_0(‘5(l))/T4n0rm(l) (I/I[GHB)
o5(t) = 0,250 (¢) (MEn/ (11 nens))

B,(1)=0,1733— 01, (¢) (1/ meHp)

54(t):
Bl 'TSHnorm(l)'(O(’l T4max +O(‘Z T3max)

(O(’l (T 4max -T 4n0rm (Z)) T, (T 3max -T 3norm (t)))
(MEn/(i1- nenp))

Ha pucynke 8 npuBeneHbsl HOpMaabHbIE 3HAYE-
HUSI TOPMOHOB, COOTBETCTBYIOILIME MeJaHe (KpacHas
JIMHYS) U KPAeBbIM 3HAUYEHUSM CHHETO JMara3oHa.

Ha pucynke 9 mnpexacrtaBieHbl pe3yiabTaThl
pacyeToB MOJIEIU MO AUHAMUKE MOKa3aTeneil rop-
MOHAJIBHOTO cTaTyca B HOpMe, a Takxe npu BNY-
nHpeKuu 0e3 JeYeHUs U MOoJ JCUCTBHEM aHTHU-
PETPOBUPYCHOM Teparuu ¢ y4eTOM U3MEHEHHMs Ma-
pamMeTpoB TOPMOHAILHOTO OJIOKA B 3aBUCUMOCTH OT
BO3pacTa. PacueTsl moKa3bIBaIOT, YTO MIPU BUPYCHOM
WH(PEKIINU U OTCYTCTBUU JedeHus ypoBeHb TTI
MTOBBIIIEH OTHOCUTEIEHO HOPMAIBHOIO, B TO BPEMSI
kak ypoBHU T3 u T4 nonmxkensl. [locine Havana
JICUEHUsI C IPUMEHEHUEM aHTUPETPOBUPYCHBIX IIpe-
napaToB yPOBHH TOPMOHOB MPHOIUKAIOTCI K UX
HOpPMAJIbHBIM 3HaueHUAM. [lorydeHHbIE pe3yIbTaThl
MTOKAa3bIBAIOT, YTO JUHAMUKA U3MEHEHHWI NEpEeMEH-

HBIX MOJIEJTH COOTBETCTBYET OKUIAaeMOil (TIpu Jieue-
HUU MapaMeTpbl MOJIEIN U3MEHSIOTCS B CTOPOHY
HOpPMAJIbHBIX MOKAa3aTeNel), YTO TOBOPUT O KOPPEKT-
HOM HarpaBjIeHUH Pa3BUTUS MOJEIH.

HauyanbHbie ycnosus,
onucbiBalolmMe 3apaxeHue
3[,0POBOro YenoBeka, n3 paborni [2]

T(0) = 1000 kneTox/mm’,
M(0) = 30 kneTox/Mm’,

CTL(0) = 333 kneTox/mm’,
V,(0) = 0.001 BupHOHOB/MM?,

V,(0) = 0 BuproHOB/MM’,

T, = 0 KIETOK/MM’,

7, = 0 KIETOK/MM’,

M, = 0 KIeTOK/MM",

M, = 0 KIETOK/MM’,

TSH = 3aBucur ot Bo3pacta Ha MOMeHT ¢ = 0 (puc. 8) [3],
MEn/n

T4 = 3aBHUCHT OT Bo3pacTa Ha MoMeHT ¢ = 0 (puc. 8) [3],
MEn/n

T3 = 3aBucHT OT Bo3pacta Ha MomeHT ¢ = 0 (puc. 8) [3],
MEn/n

THR =1,

| = 0, ME/mm’

Tabnuya 2 / Table 2

3HauyeHus NnapaMmeTpPoB MOAENU, He 3aBUCSALLMX OT Bo3pacTa /
Values of model parameters that are not dependent on age

MapameTp 3HayeHne EanHuubl MpumeyaHve
(Parameter) (Value) n3mepeHus (Notes)
(Units)
o, o, 1 — TpebyeTcs fanbHelilee yTO4HEHNE AaHHbIX NapaMeTpoB
T4, . 26.50—61.75 MEn/n TpebyeTcs fanbHelLLee yTOYHEHME JaHHOIO NapaMeTpa
73,.. 12.50—18.25 MEn/n TpebyeTcs fanbHewee yTO4HEHME JaHHOIO napameTpa
B, 49.9 1/neHb Mo nuTepaTypHbIM JaHHBIM, Anana30H BO3MOXHbIX
3Ha4yeHu cocTaensieT 66.5—49.9 1/n0eHb
B, 0.370 1/neHb
Ot 10 1/0€eHb
B, 1 mm®/MEL,
o, 1 MEZ MM®/(BUPUOHOB 1) TpebyeTcs fanbHewee yTO4HEHME JaHHOrO napameTpa
B 1 1/neHb TpebyeTcs ganbHelllee yTo4HeHe JaHHOoro napamMerpa
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Puc. 7. 3aBncrMMOCTb NapamMeTpoB rOPMOHaIbHOrO roMeocTa3a MOAEeNM OT Bo3pacTa
M AnanasoHbl UX AOMYCTUMbIX 3HAYEHWUIA, pacrnpeneneHHblX No YacToTe NOSIBIEHUS B MOMYASLNN:
XenTbii guanadoH — 50%, 3enexbin — 30%, cuHmii — 15%

Fig. 7. The dependence of the parameters of the hormonal homeostasis of the model on the age
and the ranges of their allowable values distributed by the frequency of appearance in the population:
yellow range — 50%, green — 30%, blue — 15%
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Fig. 8. Normal values of hormones corresponding to the median
and edge values of the blue range of parameters (Fig. 7)
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Fig. 9. Results of calculations of indicators of hormonal status dynamics
using HIV model without treatment and with antiretroviral therapy
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1.3. OueHKka 4yBCTBUTEJNIbLHOCTU MOAeNun
K napamMeTpam ypaBHEHUI
ropMoHaJibHOro 6soka

BaxkaedmmM KOMIIOHEHTOM MaTEMaTHYECKOTO
MOJICTTUPOBAHHUS SIBJISIETCS UCCIICIOBAHUE BIIASIHUSA
pPa3IUYHBIX APaAMETPOB HA JUHAMUKY HHQEKIINH
BHY. CooTtBeTcTBYyIOIINE XapaKTEPUCTUKHI UCCIIETY-
FOTCSl B paMKax 3aJladyd MapaMeTpUdeCKOl YyBCTBU-
TEIBHOCTH MOJIEH. JIJIs1 MiCCieIOBaHMsI UyBCTBUTEITb-
HoctH ypaBHEHUS (7)—(22) MOKHO TIPEICTaBUTH
B BUJIE€ CUCTEMbI YPAaBHEHUI:

dy;
—t=fi(k,y), i=116,
o= ik )
rae k = (k, ks, ..., k,,) — TapaMeTpbl CUCTEMBL, ¥ = (V}, V1,

.e» V16) — TiepeMennbie moaenu (7, M, CTL u T.11.).

Torpa aGcomoTHble K03()(HUITMEHTH YyBCTBU-
tenbHOCTH (puc. 10—12)

0.09

1
~—TTT (thyroid-stimulating hormone)
Tupokcu (thyroxine)
TpwitogTuponu (triiodothyronine)
Wurosmanan xenesa (Thyroid)

0.08
0.07
0.06
0.05
0.04
0.03 +
0.02+
001

()| ce——————
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OHW (days)
T4

max

1
——— TTT (thyroid-stimulating hormone)
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WurosmaHas xene3sa (Thyrold)

\ Benok gp120 (protein gp120)

0.08 |\
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0.04 -
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OHW (days)

6000

Puc. 10. IuHamuka abCcontoTHbIX KOADDULUNEHTOB ‘-IyBCTBVITeJ'IbHOCTVI ypaBHeHuin (18)—
K napameTtpams,, T3

By == (23)

MOKHO l'IOJ'Iy‘—II/ITB pemeHHeM CUCTEMBI YpaBHEHUI:

d _
] _ . _

. ZB ij a -

]

OtHocuTenbHbIE KOA(PPHUIMEHTHI TyBCTBUTEIh-
HOCTH MOYKHO HaWTH 110 popmyire:

Y
By =——" i=L16, j=12,..,m, (24)
i
rac kj) — 3HA4YCHHUA IMapaMETPOB kj, HCIIOJIB3YHOIHECH
.30 0.
B MOJIENIM; y; — 3HAYEHWs y; IPU Kk ; &€ — IPOLICHTHOE

OTKJIOHCHUE 3HAYCHUA ITapaMeTpa.

T3
max
0.12 )
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0.1 TpuitoaTMponn (triiodothyronine)
WuroBmaHan xenesa (Thyroid)
Senok gp120 (protein gp120)
0.08 1\ e
0.06 -
0.04 +
0.02;
ol \ R =i =S
0 2000 4000 6000 8000
OHW (days)
- T HOPM (TSHnorm)
x y J 1
——— TTT (thyroid-stimulating hormone)
TupokcuH (thyroxine)
6 3 TpuitoaTupomum (triiodothyronine)
LnToBMAHAR Xenesa (Thyroid)
5 Benox gp120 (protein gp120)
4
3t
2t
1t
0 E— = e
0 2000 4000 6000 8000
OHWM (days)

(22)
TSH

max’ max’ norm

Fig. 10. Dynamics of absolute sensitivity coefficients of equations (18)—(22)

to parameters s,, T3
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Puc. 11. JuHamuka abCcontoTHbIX KO3 DULNEHTOB YyBCTBUTEIbHOCTM ypaBHeHnin (18)—(22)
K napameTpam o, o.,, O, 0,, O, O, O,,. YyBCTBUTENBHOCTb K MapamMeTpam o, 1 ¢, BbIYMCIIEHA MPU HANNYNN BUPYCHOM HArpy3Kku,
HO 6e3 nevyeHus. [ns ocTanbHbIX NapaMeTPOB YyBCTBUTENIbHOCTbL NOCYMTaHA A1 340P0BOro OpraHn3ma

Fig. 11. Dynamics of absolute sensitivity coefficients of equations (18)—(22) to the parameters o, o, d., 0., 0., O, O.,.
Sensitivity to the parameters o, and o, was calculated in the presence of viral load, but without treatment.
For the remaining parameters, the sensitivity is calculated for a healthy body
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Puc. 12. JnHamurka abConioTHbIX KO3 PUUMEHTOB HYyBCTBUTENBHOCTM ypaBHeHu (18)—(22) k napameTpam B,, B,, B, B, Bs-
YHyBCTBUTENBHOCTb K NapaMeTpam B, 1 B, BblYMCIEHa MPU HAIMYMKM BUPYCHOM Harpysku, Ho 6e3 neveHus.
[na ocTanbHbIX NapamMeTpOB YyBCTBUTENIbHOCTb NOCYMTaHAa A4Sl 340POBOro OpraHM3mMa

Fig. 12. Dynamics of the absolute sensitivity coefficients of equations (18)—(22) to the parameters B,, B,, B, B., Bs-
Sensitivity to the parameters 3, and 8, was calculated in the presence of viral load, but without treatment.
For the remaining parameters, the sensitivity is calculated for a healthy body
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Puc. 13. InHamurka 0THOCUTENbHbIX KO3DDULNEHTOB YyBCTBUTEILHOCTU ypaBHeHUI (18)—(22)
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Fig. 13. Dynamics of the relative sensitivity coefficients of equations (18)—(22)

to the parameters s,

N3 rpaduxoB, npeacraBiIeHHbIX Ha PUCYH-
kax 13—15, BumHO, 9TO MOJIeNh HanboJiee YyBCT-
BUTENbHA K CIIEAYIOIIUM MapaMeTpaM TOpMOHAIBHOM
perysiin — [3,, B, B, 1 Bs; mocTaTrouno YyBCTBH-
TeNbHA K MapameTpam o, O, U Ol;; ¥ TIOUTH HE YyB-
CTBUTEJbHA K MMapaMeTpaM Sy, 13, 1400 LI
0Ly, O3, Ols, Ol U 3.

max? norm?

1.4. YnpaBneHne guHaMmmkom
BUY-unndexkunn
MareMaTn4ecKkue MOJIENN OTKPBIBAIOT BO3MOXK-
HOCTb IIOCTPOEHHUSI ONTUMAJIBHBIX PEXKUMOB JICUEHHUS
muHamukor BUY-uH(peKIun myTeM peleHus 3a1auu
ONTUMAJILHOTO YIIPABJIEHUA. Y IPABICHUE OCYIIECT-

92

73,.. T4

max?

TSH,,..€=10%

max? norm

BJISIETCS TI0 aHAJIOTHH ¢ paboTo¥ [2] uepe3 hyHKIWH u,
H U,, 3aBUCSIIUE OT KOHIIEHTpAIy 1 3(HEKTHBHOCTH

AHTUPETPOBUPYCHBIX TIPEMAPATOB CIICTYOIM 00pa3oM:
(Co(0) /1 1C5 ) +(Cy 1 15, )

£)= 25
o L+(Cy(0) 113 ) +(Cy 113, ) 2
G ()

=) 26
() C,(1)+1Cy, 20

rae u,(z), uy(f) € [0, 1] — 2P PeKTHBHOCTH HHTUOUTOPA
obparno#t Tparckpunrassl (MOT) u uHrHOUTOpa IPOTEa3BI

(MIT) cootBercTBeHHO, C(f) 11 [ Céo — KOHIIGHTpAIIM B TIIa3-

Me ¥ IOporoBas (MOJyMaKCHMAalbHOTO HHTHOUPOBAHU)
KOHIIEHTpAIIHS MIpernapaToB COOTBETCTBEHHO [11].
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Puc. 14. InHamurka 0THOCUTENbHbIX KO3DDULNEHTOB YyBCTBUTESILHOCTY ypaBHEHUI (12)—(16)
K mapameTpam o.,, 0., O, 0., O, 0, O.,.. € = 10%. YyBCTBUTENBLHOCTL K NapamMeTpam o, 1 o, NoCHMTaHa NPy HaNNYNn
BMPYCHOW Harpy3ku, HO 6e3 niedeHns. [ins octanbHbIX MapamMeTpoB YyBCTBUTENBHOCTbL NOCYMTaHA A1 300P0OBOI0 OpraHn3ma

Fig. 14. The dynamics of the relative sensitivity coefficients of equations (12)—(16) to the parameters
o, O, 04, 0, O, O, 0.,. € = 10%. Sensitivity to the parameters o, and o, was calculated in the presence of viral load,
but without treatment. For the remaining parameters, the sensitivity is calculated for a healthy body
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Puc. 15. JuHamurka OTHOCUTENBbHBLIX KO3DPULNEHTOB YYBCTBUTENBHOCTU YpaBHEHU (12)—(16) k napameTpam
B,, Bos Bas By Be. € =10%. HYyBCTBUTENBHOCTBL K MApameTpam B, 1 B. nocHMTaHa Npu HaIMHMM BUPYCHOW Harpy3ku,
HO 6e3 nevyeHus. [1ns ocTanbHbIX NapamMeTpPOB YYBCTBUTEBHOCTb NMOCYMTaHa 1S 34,0P0BOr0 OpraHu3ma
Fig. 15. Dynamics of the relative sensitivity coefficients of equations (12)—(16) to the parameters
B, By Bas Bas B.. € = 10%. Sensitivity to the parameters B, and B, was calculated in the presence of viral load,
but without treatment. For the remaining parameters, the sensitivity is calculated for a healthy body
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Paccmotpum Tpu mpemapara:

¢ UIL: RDV (paBupacBup)

¢ HOT:3TCu ZDV (3uA0BYIMH U JJTAMHUBY/IHH)

B cootBercTBUM C (hapMaKOKMHETHUECKOM MO-
JIETTbI0 UX KOHIIEHTPAIIUH, B CBOIO OYePE/lb, 3aBHUCAT
OT JI03bI CJIEYIONIUM 00pa3oM:

C,(t) = C,(1))e ") +
JED,_ky
TV Kk

ieNlent,<t<t,,

( o ket _ k(1) )

(27)

e i — WHJEKC Iperapara, {;, — BpeMsl BBElIeHUs J103b1 D),
-

Cl; — oObeMHas CKOpOCTb BbIBEJIGHUs npenapara i, Vy —

00BeM pacrpezieNicHus iperapara i, F; — abcommoTHast Ouo-

JoruyecKas JOCTYIHOCTh npenapara i, k, =Cl / V. —

KOHCTaHTa CKOPOCTH BBIBEJICHHS TIperiapara i, k,, — KOHCTaH-

i

Ta ckopoctu abcopbuuu npenapata i, C;(¢,)=0, Cl;, Vg,

k >0, #,; — t; = T— BpeMs MEXKIy BBEICHUSIMU IIPETIapaToB.

3HayeHus (apMaKOKMHETUYECKHX I1apaMerT-
POB IpuBeeHHI B Tabmuie 3 [2].

2. UHAEKC NOBOYHOIro AENCTBUA
NPENAPATOB

OnTumanbHas CTpaTerus JICUSHHS BKIIOYAET
B ce0s yCHEeNmHBIH KOHTPOJb YPOBHS BUPYCHOU
Harpy3ku 1 CD4+ T-nmumdporutoB. He menee Bax-
HOM XapaKTEPUCTUKOU SABJISIETCS MHTEHCUBHOCTH
n0004HBIX 3()(PEKTOB JIeKapCTB, U MpeHeOpeKEHNE
UMH MOXXET CYIIECTBEHHO CKa3aThCsl Ha COCTOSHUU
narueHTa. JTOT acleKT aHTUPETPOBUPYCHOM Tepa-

nuu ObLT JAETANbHO M3y4YeH M MaTeMaTU4YecKH Ia-
paMeTpu30BaH B paboTe, pe3yibTaThl KOTOPOH MbI
ucmoyib3yem Huwke [2]. B tabmume 4, moka3zaHsl
noOouHblie 3¢ (eKTs Tpex Hanbojee pacupocTpa-
HeHHbIX npenapaTosB: RDV, 3TC u ZDV. B aroii
TabyMIle TaK)Ke yYKa3aHbl YacTOTa MOSBJICHUS IO-
60uHOTO 3 deKTa cpenu MaueHTOB U €ro OTHOCH-
TeIbHAs BEIMUMHA («HEXKEIATETLHOCTHY ).

Nunexc noO0YHOro EUCTBUS MPENapaToB MOXK-
HO IIPEJICTaBUTh KaK (DYHKIIMIO OT BPEMEHH, 3aBUCS-
IIYyIO TAKKE OT KOHIEHTPALMIA UCTIONb3yEMBIX ITpera-
paToB, OTHOCHTEIHHBIX BETUYUH MOOOYHBIX I heK-
TOB U WX YacTOT MOSBJICHUS B MOIMYJISIIIUN B COOT-
BETCTBHH C PabOTOM [2]'

S,(t)= Z‘ G (t) (28)
- e,- .
e; _—max(el.) ie N, (29)
ieN
e, =Y (q;-h;) ieN, (30)
jeJ,

rae S,(f) — uHAeKC T0O0YHOTo JSHCTBHUS Tpenaparos, J;, —
Habop MoOOYHBIX 3(h(HEKTOB, OTHOCAIIMXCS K MpEnapary i,
C(f) — KOHIIEHTpalus Mpenapara i B MOMEHT BPEMEHH ¢,
C; — cpenHsis KOHIEHTpAIKs MperiapaTa i B CTALMOHAPHOM
COCTOSIHMU IIPU CTaHIAPTHOU 103€, ¢;(e;) — BeIudIMHA

(HOpMaNM30BaHHAS BEITMYHMHA) TIOOOYHOTO JACHCTBHS Tpema-
para i Ipu CTaHAAPTHOM 103€, /; — YaCTOTa MOSBJICHUS
B MOMYJISAIUHU M0O604YHOTO 3¢ deKTa j mpu prueMe mperna-
parta i: 0, 0.05, 0.15, 0.6 — He 3apeructpupoBat, < 5%, 5—
15%, > 15%; q; — oTHOCHTENbHAs BEIMYMHA OOOYHOTO
addekra, T.¢ ero «HexenarenpHocTh»: 0.1, 0.2, 0.3 — crmabo
HE)KEJIaTeINCH, HeXeaTeNeH, CIIIBHO HeXKeIaTeIICH.

Tabnnuya 3 / Table 3

3HauyeHuna napameTpoB papMakokuHeTU4eckou u papmakoguHamumyeckoin mogenum (25)—(27) [2] /
Parameter values PK/PD model (25)—(27) [2]

MNapametp (Parameter) RDV, C, 37C, C, ZDV, C,

D [mr] 600 150 300
ko [BeHb '] 2.4 12 12
CI[n- geHb ] 1.48 - 10°* 5.6 - 10 2.69 - 10°
V. [n] 28.7 91 112

F 1.0 0.86 0.64

T [OeHb] 1/2 1/2 1/2
IC, [Mr- ] 0.11 0.34 0.13

ORIGINAL ARTICLE. IMMUNOLOGY. ALLERGOLOGY

95



CaBunkoBa A.A. u ap. Becmuuk PY/[H. Cepus: Meouyuna. 2019. T. 23. Ne 1. C. 79—103

Tabnumua 4 / Table 4

MoGouHblie addexTbl npenapatoe RDV, 3TC, ZDV /
Side effects of drugs RDV, 3TC, ZDV

Mo6o4HbIn adpdekT (Side effect) RDV

3TC ZDV HexenatenbHocTb (Undesirability)

AHemuns

x *%

JlenkoneHus

x *%

Hentponenus

o x *%

TpombounToneHus

*%

1 WenoyHol docdartasbl

*%

+
+

1 AMunasbl (nogxenyao4yHas xenesa)

* %

<+

1 BunupybuHa (neyeHb)

* %

1 Xonectepona

+| -

1 KpeaTnHuHa (noykm)

+

1 I'nioKo3bl (caxap B KPOBW)

1 PaboTbl neveHn

-+

1 Tpuramuepnoos

Bonb B Xnsote

M3meHeHwne Bkyca

AHopekcus

SO x|(O|x[O|+|0O]|x

Bonb B cycTaBax

O3H06

3anop

XX X|O|X[+[X|[+]|+]|+
*
*

Henpeccus

Hnapes X

"0n10BOKpYXEHNE [m]

YcTanocTb x

Kap

[onoBHasa 6051b o

BeccoHHuua

Hepomoranme

HapyLeHre MeHCTpyasibHOro LmKIa

Mwuanrus (60/b B MbILLILLAX)

TowHoTa

MNoyeyHokamMeHHas 6one3Hb

|+ x|O|+|x|O|x|O|x|O|x|O|+|O|O|O(+(O|+

Sl X X |+ | X|O(Xx|(x|(O|O]|x%x

HeBposiormyeckne CUMNTOMbI

Hesponatus

MaHkpeaTnt

MapecTtesus X

Cblinb

Cynoporun +

PBoTa X

o|+|0|+|O0|O

0

TMpumeyarve: Nobo4HbIN addekT HabntoaaeTcs 6onee yem y 15% naumeHToB (%), y 5—15% (-), MeHbLue yem y 5% naumeHToB (o), He 3aperncT-
pupoBaH Bosce (+). [Mo6oYHbI 3hHEKT cHMTaeTCa CUIbHO HexenaTenbHbIM (***), HexenaTtesbHbIM (**), cnabo HexenaTenbHbIM (*).

Note: A side effect is observed in more than 15% of patients (%), in 5—15% (-), less than in 5% of patients (o), not registered at all (+). A side
effect is considered highly undesirable (***), undesirable (**), slightly undesirable (*).

3. CTPYKTYPUPOBAHHbDIE
TEPAMNEBTUYECKMUE NPEPbIBAHUA

Opna u3 nmpobiem, KOTopast UMEET MECTO TP
neuennn BUY-uH}pekmu, cCocTOUT B TOM, 4TO Hapsi-
Iy C BUPYCOM, M3HAYaJIbHO MOMABIIMM B OPTaHU3M
(BUpYC AMKOTO THIA) U MOAMAIOIIUMCS JICUSHHIO,
BCJIC/ICTBHE MYTaIHi TaK)Ke 00pa3yeTrcst HEKOTOpOoe
KOJIMYECTBO BHPYCA, YCTONYMBOTO K JIEKAPCTBAM.
B pesynbprare mpu momaBlieHUW JEKapCTBAMHU TIO-
MyJSIIUE BEPYCca AUKOTO THITA YCTOHYHBBIE K JIEKapCT-
BaM BUPYCHI-MYTaHThl HauWHAOT Oojee 3ddek-

TUBHO Pa3MHOXKAThCs, HUBENUPYS dP(DEKT OT Te-
panuu. Pemmmth 3Ty mpobiaemMy OT4acTH MOMOTAET
OCOOBI PeXHM JIeUEHHUsI, TAK HA3bIBAEMbIE CTPYKTY-
pupoBaHHble TeparneBTHyeckue npepwiBanus (CTII),
KOTJIa Ha MPOTSHKEHUHU BCETO JICYCHUS YePEIyOTCS
nepuoasl npuema (ON) u «aenpuemay (OFF) me-
kapcTB. [Ipu mpaBuibHOM TOA0OpE MIUTEILHOCTH
Ka)XXJIOTO OT/EIBHO B35 TOTO MEPHOAA MOXKHO JIep-
KaTh MOJI KOHTPOJIEM HE TOJBKO BHPYCHI TUKOTO
THIIa, HO ¥ MyTUPOBABIIINE, YCTOWYHMBBIE K JeKap-
CTBaM, BUPYCHI.
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4. ONTUMU3ALUNA PEXXUMA JIEHEHUSA

Teneps MOKHO MOCTAaBUTH 33/1auy O To00pe
ONMUMANBLHO20 pedcumMa nedeHusl, T.e. TAaKoro pe-
JKUMa BBEJICHUS TPEX aHTHUPETPOBUPYCHBIX Mpera-
paToB, MPH KOTOPOM

¢ wue Oyner Hacrynats CIIN/ B Teuenuu amm-
TEJIbHOTO BPEMEHU MOcje Hayala 3a00JIeBaHus,

¢ KommuecTBO HezapakeHHbIX CD4+ T-kierok
B Opra"mu3Me Oy/ieT Kak MOKHO OOJIbIIIe,

¢ 1mo0OoYHOE BO3JICHCTBUE JIEKApCTB OyaeT
MUHHUMAaJIbHBIM.

MaremaTtuuecku 3aaqy MOXKHO chopMynupo-
BaTh 110 AaHAJIOTHH C [2] creayronum o0pa3oMm:

th o CELCE CE

OnOoff >

t
(17 10a0g> C1s Co G5 ) = [ (AT (1) = 4,8, (D)),

f
0

T(t) 2 TCHI/I[[’

€ fo,05 = (tonogs Tonog» tonogs) — 3 BEKTOpA, KOTOPBIE CO-
JiepykaT Hayalo U KOHell KaKAOro Iepuoja IpueMa cooT-
BeTcTBYHOIIEro JiekapcTBa (Bektopa ON/OFF-neprnonos).
C,—", i=1, 2,3 — cpenHue KOHIIEHTPAIMU, COOTBETCTBY-
rorue k-my Bektopy ON/OFF-niepronos z"o,loff; t, — Bpems
Hayasa JIeYCHus, ¢, — BpeMs OKOHYaHus eyeHus, 1(z) —
KOJIMYECTBO HEMH(UIMPOBAHHBIX T-KIETOK B MOMEHT Bpe-
MEHH #; HaXOAWTCA W3 CUCTeMbl ypaBHeHWi (7)—(22);
S,(f) — nHAeKc TOO0YHOTO ACHCTBHA MPENapaToB B MOMEHT
BpeMeHH ! (ypaBHenue (28)); T,,, — HOpPOroBoe KoImde-
ctBo CD4+ T-kieTok B kpoBH, mpu kKotopoM BUY-uHbpek-
Vs IEPEXOIUT B TepMuHaIbHY0 (azy CITN/I.

(1)

O6o3HaunMm yepes A4,, A, Beca Ajisl ypaBHUBAHUS
mKan T-KJIETOK ¥ HHJEKCa TOO0YHOro JEeHCTBHA,
TIOCKOJIBKY, KaK TTOKa3bIBAIOT XapaKTepPHbIC JTaHHbIE,
1(¢) umeer nopsgok 10>—10°, a S,(f) — npumepHO
107", T0 4, = 1 mm’/knetky u 4, = 1000 (T.e. onru-
MU3UPYEMbIN (YHKIIMOHAT SBJISIETCS Oe3pa3MepHOit
BEJIMYUHOM ).

OCHOBHbIE NpeaIoXeHUs,
ncnoJsib3yemMbie npm onTuMmusauum Tepanum

¢ Jleuenue HaunHaetcd Ha 2500 meHb mociie
Havayna uHpekuuy, npu T = 600 KIEeTOK MM ° M Ipo-
npoipkaetcs 10 8000-ro s 3a001eBaHUS.

¢ Cpennss koHueHtpauus C; IpUHUMAET He-
KoTopoe (UKCUpPOBaHHOE 3HaueHue BO Bpemsi ON-
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NeproIoB (0IMHAKOBOE ISt Beex nepuoioB) u C, =0
Bo Bpemsi OFF-nnepuonos, i = 1, 2, 3.

¢ Kaxnpiii ON/OFF-nepuon nmutcs ot 10
1o 150 nuei.

[Touck onTUMaNbHOTO peXUMa JICYEHUSI OCY-
HIECTBIISIETCS Yepe3 MoI00p ONTUMATBHOTO BEKTOpa
ON/OFF-neprionoB. UncnenHas peanuzams 3a1a49u
OCYILECTBISIACh C MCIHOJIb30BaHUEM si3bika CH++.
[Ipu pemenun cucreMmsl ypaBHeHud (7)—(22)
HCIIOJIb30BAJICSI METOJI XOiHA BTOPOTO MOPSJIKA TOY-
Hoctu [12]. Ontummsarusa mo Bektopy ON/OFF-
NEPUOOB BBINOIHSIIACH C IOMOIIBI0 METOAA UMHU-
Tanuu oTxura [13].

Jlns moucka ONTUMAJIbHOIO pelieHus ObLIn
HCIIOJIb30BAHbI JIBa METOJIa ONTUMU3ALMK: METO]I
UMUTALUU OTXKHUra U CUMILIEKC-MeTo1. [ meTona
omxwura 6bpun BeimoHeHb! 1000 uTepammi, 1t CHM-
wiekc-metona — 3000 ureparuit (6000 permenuit).
Bpewmst BeruucieHuii cocTaBuio, COOTBETCTBEHHO,
30 muHyT ¥ 3 yaca. MeToJ OTXKHUra Halles pele-
Hue, npu kotopoM (Pasza CIIM/{a nacTynaer nocie
7500 nHei, B TO BpeMsl KaK pELIEHUE CUMILIEKC-
METOJ1a MoKa3ayio pe3yibTar B 4858 nueid. J[aHnHbie
pe3yabTaThl CBUAETEIBCTBYIOT O CYLIECTBEHHOM
MPEUMYIIECTBE METOJAa UMUTAIIMU OTKUTA Mepe]]
CHUMIIJIEKC-METO/IOM.

PE3YJIbTATbl UCCNIEAOBAHUN

Pe3ynbrarel onTUMH3AIUN BPEMEH BBEIICHUS
AHTUPETPOBUPYCHBIX MPEMAPATOB MPUBEICHBI HA PU-
cyHkax 16—18.

Bb110 Takoke mpoBeIeHO MOCTPOSHHE ONMTUMATh-
HOTO peXuMa JieueHus: 6e3 MpUMEHEHHs CTPYKTYp-
HBIX TEePaNeBTHUECKUX MpepbiBaHuil. J[i1st 3T0r0, BeCch
pacueTHbIN Tiepuoa, HaunHas ¢ 2500-ro gHsA, OBLT
pa3ouT Ha orpe3ku 1o 0.5 roma. [ kaxaoro ot-
pe3Ka CTOXaCTUUECKU BBITOIHSUICS MTOUCK ONTUMANb-
HBIX /103 HCIIOJIb3YyEeMbIX TpernapaToB. Kpurepuit on-
TUMH3AIUH ObUT CKOPPEKTUPOBAH CIIEAYIOIIMM 00pa-
30M: 11eJ1eBOM (yHKIIMOHAT UMET BUJ,

1’na'X(TimeT>300 + AlTaverage - AZSaverage );

rae Timey. 5y — CPOK, B TeUEHHE KOTOPOro ypoBeHb CD4+
T-K11eTOK MPEBBIIAET MOPOrOBOE 3HAYCHUE, Tjyerpe — CPEIL-
HEee apU(PMETHYECKOE YHCIIO 300POBBIX T-KIETOK, Syyerge —
cpeaHee apudMeTHIECKOe 3HAUCHHE TTOOOUHBIX 3 (EKTOB.
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Puc. 16. JuHamuka YncneHHocTn 340poBbix CD4+ T-kneTok Npu onTUMasibHOM JIeYEHUU,
HENpPepbIBHOM IEHEHUM U NPU OTCYTCTBUM NIeHEHNS
Fig. 16. Dynamics of healthy CD4 + T cells with optimal treatment,
continuous treatment and no treatment
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Puc. 17. JuHamurka nonynsumm BUPYCHbIX YacTuL,
cooTBeTcTBYIOWAn nonynsunsam CD4+ T-kneTok Ha pucyHke 16:

V, — BUpYC AMKOrO TvNa (4yBCTBUTENbHbIN K MOAENMPYEMbIM Npenaparam),
V, — MyT1pPOBaBLLIWI BUPYC (YCTONHMBbLIN K MEOVMKAMEHTO3HOMY BO3AENCTBUIO)
Fig. 17. Dynamics of the population of viral particles
corresponding to populations of CD4 + T cells in Figure 16:

V, is a wild-type virus (sensitive to simulated drugs),
V, is a mutated virus (resistant to medication effects)
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Puc. 18. MNpodunm KoHUEHTpauuin aHTMpeTpoBnpycHbIx npenapatos C,, C,, C,
npu ONTUMASIbBHOM PEXUME BBEAESHNS

Fig. 18. Profiles of concentrations of antiretroviral drugs C,, C,, C,
with optimal administration.

ORIGINAL ARTICLE. IMMUNOLOGY. ALLERGOLOGY

99



CasunkoBa A.A. u ap. Becmuux PY/J{H. Cepusa: Meouyuna. 2019. T.23. Ne 1. C. 79—103

He3apa)kéHHble T-kneTku

1300

1/mm?
1/mm?
(o]
(o)
o

300 0 5000 10000
AaHu (days)

Mpodunu aosmnposok npenapartos (drug dosage profiles)

1000 :
——Injection of RDV (uHbekumu RDV)

~——Injection of 3TC (HveKuum 3TC)
Injection of ZDV' (MHbveKuum ZDV)

o= [ T e T — ] = o S, S
3000 5000 7000 9000
AHu (days)
BupycHas nonynauus (viral population)
102
V1
—\[2

1/mm?
1/MM3
80

2
1
0 0 5000 10000
OHu (days)

Puc. 19. lnHamuka T-kneTok, onTumanbHble npodunm gosnposanuns RDV, 3TC n ZDV
1 M3MEHEHNE BUPYCHOW HArpy3Kkn Npu ONTUMasibHOM PEXMME BBEAEHWS NMPenapaToB

Fig. 19. T-cell dynamics, optimal dosage profiles of RDV, 3TC
and ZDV viral load dynamics for optimal dosage regimen

Takas neneBast (yHKIUSI COOTBETCTBYET ciiefly- ypoBeHb CD4+ T-kiieTok He OmycKaeTcs Ha BCEM
IOIIMM TPeOOBAHMAM: MAKCUMHU3ALMs HPOJOKH- HPOTSKEHMH jleueHus Huxke 700 KIeTOK Ha MM,
TENBHOCTHU JKU3HU MAIMeHTa U OalaHCHPOBKA Kade-  HMCIMOJIb30BaHUE MPEnapaToB Ha €IUHUILY BPEMEHU
CTBa XM3HM W HArpy3KHM Ha OpraHu3M B Bujae cokpamieHo Ha ~70% nus RDV, ~90% nns 3TC,
no6ouHbIXx dddextoB. Ha pucynke 19 npuBenen a mpenapatr ZDV ObUT HCTIONB30BaH B KOJTHYECTBAX
rpagyiKk U3MEHEHHs YUCICHHOCTH 370poBbIX T-kite- meHee 1% OT craHmapTHOM 103bI; YPOBEHB MOOOYHBIX
TOK, JI03 aHTHPETPOBUPYCHBIX TperaparoB U BUpyc- 3P¢ekToB Obul cHIKEH 10 ~0.22 (M0 OTHOLIEHUIO
HOW Harpy3KH IPU HAMJICHHOM ONTUMAILHOM PEXKH- K CAMOMY «BPETHOMY» IpernapaTy IpH CTaHAapT-
Me Tepanuu. 3aMEeTHUM, YTO I HAHIEHHOTO peKuMa  HOH J103€e).
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OBCY>XAEHUE PE3YJIbTATOB

Kak BumHO u3 pucynkos 16, 17, ctpykrypupo-
BaHHbIE TEPANEBTUYECKUE MPEPHIBAHUS MO3BOJISIIOT
3¢ HEKTUBHO KOHTPOIUPOBATh U UyBCTBUTEIBHBIN,
1 YCTOMYHMBBIE K JIEKAPCTBAM BUPYCHI, CHKAs HA JIBa
MopsiIka YpPOBEHb BUPYCHOM Harpy3ku, HpojjieBast
B JIBa pa3a AJTUTEIBHOCTh XPOHUYECKOW (pa3bl WH-
¢dexuuu. Kpome Toro, CTII cHMXaIOT HEraTUBHYIO
Harpy3Ky JIEKapCTB Ha OpPraHHU3M, YTO IO3BOJISIET
MAIMEHTY JIerde MepeHOCUTh TEPaIuio MO00HBIMH
npenapaTami.

BblBOAbI

B pesynbrare uccienoBanus HaMu ObLIa IO-
CTPOEHA pacCIIMpPEHHAs MOJIENIb UMMYHHOIO OTBETa
Ha BUY-undeknuto, yauThIBaromas BIUSHAE 3a00-
neBaHus Ha AuHaMuKy HekoTopsix (TTT, T3, T4)
TOPMOHOB U, COOTBETCTBEHHO, BIIMSIHUE ATHUX TIOp-
MOHOB Ha UMMYHHBI OTBET, a Tak)K€ OLICHEHBI
HEKOTOpBIE NTAPaMETPbl COOTBETCTBYIOIUX YPaB-
HeHuil. [IpoBeneHa olieHKa YyBCTBUTEIBHOCTH MO-
JIeTH K IapaMeTpaM FOpMOHAJIBHOTO OJI0Ka.

[Toxa3aHa BO3MO>XHOCTb IOCTPOEHUS ONTH-
MajbHOTO pexkuma jeueHuss BUY-undexuu ¢ mno-
MOUIBIO TPEX AHTUPETPOBUPYCHBIX IIPENAPATOB, IIPH
KOTOpOM He Jiorryckaercs nepexoaa BUU-undeximm
B CIIM]] B TeueHne 3aJaHHOTO NEPUOA BPEMEHU
rocrie Haydasna 3abosieBanus. [Ipu aTom pexume cym-
MapHasi BeTMYMHA TT0O0YHBIX 3((HEKTOB MUHUMAITb-
Ha, a KoJn4ecTBO He3apakeHHbIX CD4+ T-kierok
MOJI/IEPKUBAETCS HA KAK MOYKHO OOJIbIIIEM YPOBHE.

Pa3paboTaHHbBIN aNrOpUTM ONTHUMH3AIAN Pe-
’KMMa BBEJICHUSI aHTUPETPOBUPYCHBIX IIPENapaToB
MO>KHO NPUMEHATh K MOUCKY PEXKHMMOB JIEUEHUs
HE TOJIKO Ha OCHOBE aHTUPETPOBUPYCHON Teparum,
HO M B KOMOMHAIMM C UMMYHOMOAYJIUPYIOIIUMHU
npenaparaMy. JTO OTKPBIBAET BO3MOKHOCTh PEal-
3aluU MEPCOHAIN3UPOBAHHBIX MOJXO0B K TEPAITUU
BUY-undexuun ¢ yueroM mob6oyHbIX 3(PpQPexToB
U CTOUMOCTH JIEKAPCTB.

KondaukTt untepecoB. KoHPIMKT HHTEPECOB OTCYTCTBYET.

e
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MATHEMATICAL MODELING
AND CONTROL OF HIV INFECTION DYNAMICS TAKING
INTO ACCOUNT HORMONAL REGULATION
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Abstract. Aims: The problem of effective treatment of HIV-infected patients is an important task of clinical virology and
immunology due to the high cost of drugs, the presence of side effects and the need for strict adherence to the schedule of drug
intake for patients. Therefore, the urgent task is to develop new approaches to optimize the use of antiretroviral therapy to reduce
the cost of treatment and to improve the quality of life for patients. The tasks are addressed to test the hypothesis that the system
of therapeutic interruptions in the treatment of HIV infection can give better results (both the duration and comfort of the patient’s
life, and the need for fewer drugs) compared with regular medication in standard doses.

Methods: In this work, an extended version of the mathematical model of the immune response in HIV infection
(proposed in Hadjiandreou et al., 2009) was constructed to take into account the hormonal regulation of the immune response and
the impact of antiretroviral drugs on the course of the disease, the calibration of the parameters of the resulting model to match
the actual trends of the disease and the search for an optimal treatment strategy. The model is formulated as a system of ordinary
differential equations. The therapy optimization is modeled following the structured treatment interruptionapproach using the methods
of simulated annealing and the simplex method. The mathematical model and optimization methods are implemented in C ++.

Results: 1t has been shown that in treating HIV-infected patients, it is possible to significantly (up to 3 times) reduce the
total amount of required medications simultaneously with an increase in the duration of the period with a high quality of life
(due to reducing the intensity of side effects) during antiretroviral therapy.

Conclusion: The use of mathematical models and optimization methods opens up the possibility for the implementation
of personalized approaches to the treatment of HIV infection, taking into account the side effects, the hormonal status of patients
and the cost of drugs.
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NALULMEHTOOPUEHTUPOBAHHAA MEOULINHA:
NPEANOCBLUIKA K TPAHCPOPMALUUUN U KOMIMOHEHTDI
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Llenv uccnedosanus. IIpoBecTn aHATM3 KOHIIETIIIMN CO3IAHMS MTAIIMEHTOOPUETHPOBAHHON MEIUIIMHEI, IPEAIIOCHIIOK €€ TIOSB-
JICHHs1, CJIO)KHOCTEW BHEAPEHUS B CYIIECTBYIOIUE CHCTEMBI 3[JpaBOOXPAHEHHs HA OCHOBE HMEIOIET0Cs 3apyOEIKHOTO OIIBITA.

Mamepuanst u memoosl. B kauecTBe OCHOBHBIX MaTepUaiOB MCCIIEOBAHMUS HCIIONB30BAINCH UCTOYHUKHU 3apyOexXHOI JiTe-
parypbl, B KOTOPBIX MPECTaBieHa KOHLEMIUS MalUeHTOOPUEHTUPOBAHHON MEIULIMHBL, MPOBEACH aHAIU3 NPEANOChUIOK H3MEHe-
HUSI MOJIeNIeH 3/ipaBooXpaHeHusi B ctpaHax EBpocoroza, CILIA u A3uu B COOTBETCTBUU C MPUHLIMIIAMH AIMEHTOOPUEHTUPOBAHHOMN
MEJIUIMHBI, a TAKXKE PUBENICHBI JaHHBIC 0 KOMIIOHCHTAX M YPOBHSX MAlICHTOOPHEHTUPOBAHHOMN MEIUIIIHBI 3apYOSKHBIX CTpPaH.

Pesynemamur. Tlpoananm3upoBaHHBIE JIUTEPATYPHBIE NCTOYHUKH JAOCTATOYHO ITOJHO OIMCHIBAIOT CIIOKHOCTH BHEIPEHUS
MIAEHTOOPUEHTHPOBAHHON MEIUIIMHBI B CYIIECTBYIOIIHE CHCTEMBI 3/1paBooxpaHeHns. Ocoboe BHUMaHWE HEOOXOAMMO YAEISTh
MYJIBTHINCUUILIMHAPHOMY MOJXOAY, MPEEMCTBEHHOCTH HA PA3HBIX YPOBHSIX MEMIMHCKON MOMOLIM U A()(hEKTUBHOI KOMMYHHUKA-
MK MEXIY BPadyoM W IAIMEHTOM Ha ITyTH WHTETPAINY JAHHOH MOJICTH B KIIMHUYECKYIO MPAKTHKY. [IpoBe/ieH aHaIu3 TOCTYII-
HOCTU MEJUILIMHCKON MOMOUIM B Pa3BUTBIX CTPaHAX U €€ 3aBUCHUMOCTU OT COLIMAIBHOTO CTaTyca, STHUYECKOHN MPUHAIICKHOCTH
1 3a00JICBaHUS MAIMCHTA.

3akmouenue. 11aneHTOOPUEHTHPOBAHHAS MEIMIIHA SBIISIETCSI HOBOI MOJIEINBIO TUIAHUPOBAHISA, OCYIIIECTBICHUS U OIICHKH
MEJIMIMHCKUX YCIIyT, KOTOPasi OCHOBBIBAETCSI HAa B3aMMOBBITOIHBIX MAPTHEPCKUX OTHOMICHMSIX MEKTY MEIVIMHCKAMU PaOOTHHKAMH,
MAMeHTaMH M WICHaMH UX ceMel. [IpuHiMas Bo BHIMaHKE CYIIECTBYIONIE Ha CETONHAIIHIN A€Hb MPOOIEMBI OT€YECTBEHHOTO
3/IPaBOOXPAHEHMs], BHEIPEHHE MAllMEHTOOPUEHTUPOBAHHOW MOJEIH IO3BOJIUT CYIIECTBEHHO MOBBICUTH KAue€CTBO OKA3aHHs MEIU-
IIMHCKOM MOMOIIM HACETICHHIO HAIlleH CTpaHbl. B MupoBoM Macirabe BHEAPEHHE MPUHIIUIIOB 3TOM MOJIEIH JTAJIEKO OT 3aBEPIIICHHSL.
B Poccwiickoit @eneparun 1eeHapaBICHHBIC paO0OTHI B 3TOM HAIPaBJICHUH TPEOYIOT JOTOJHUTEIHHOTO HAYYHOTO ITOKCKA,
CHCTEMAaTH3aliy NMEIOIIXCS TaHHbIX, pa3pabOTKH HOBBIX IMPABOBBIX JJOKYMEHTOB.
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3anyA IIalluCHTOB
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MPEANOCHIIKU TPAHCHOPMALUY
CYWECTBYIOLWUX MOAEJIEN
OPrAHU3ALUUN 3OPABOOXPAHEHUSA

B CTPAHAX EBPOCOIO3A, CLUA M A3UN

K KOHUENuun nAULMEHTOOPUEHTUPOBAHHOU
MEAULUHDbI

XX BEK B CBOEM HCTOPUYECKOM PA3BUTHH O3HA-
MEHOBAJICSI OyPHBIM pa3BUTHEM Bcex cep denoBe-
YEeCKOW JeATeIbHOCTH: HAyYHO-TEXHUYECKOM, ryMa-
HUCTUYECKOM, COMOKYIbTYpHOU. [locTimkenus (yH-
JTAMEHTAJIbHOW U KIIMHUYECKON MeUIIUHbBI TPUBETH
K 3HAYUTENIbHOMY POCTY MPOJOJKUTEIBHOCTH KU3-
HU, TIO3UTUBHON JTUHAMUKE JeMOTpa(hUIecKuX MoKa-
3aTenei U KauecTBa KU3HU JIIOJIeH 1Mo BceMy MHpY,
B MIEPBYIO OYEPElb B PA3BUTHIX CTpaHax. J[aHHBIN
PBIBOK OKa3aJics BO3MOXKEH Ojarojapsi O0JIbIIIOMY
Iporpeccy, TOCTUTHYTOMY B cepe OMOTEXHOJIOTHH,
bapMareBTUYeCKOr OTpaciu U METUIIMHCKOTO 000-
pyJIOBaHUs, Pa3BUTHIO U BHEIPEHUIO HH(pOpMa-
[[MOHHO-KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH, a TaKxkKe
3a CYeT PacTyIIero BHUMAaHUS MPO(ecCHOHAIBHOTO
COOOIIECTBA U CHCTEM 3/IPaBOOXPAHEHHMS K 1IE€IEBbIM
MOKazaTelsiM OOIIECTBEHHOTO 3/I0POBbSI M KOOITIepa-
[IUU MEKIYHAPOJHBIX YCHIUHA B cepe 310pOBbs
YeJI0BeKa U 3/IpaBooxpaHeHus [1].

Baxno# ABMKyIIEH CUIION CTalo MOBCEMECT-
HO€ BHEJpEHUE NMPUHLIUIIOB MEAUIMHBI, OCHOBAH-
HOH Ha Noka3arenbcTBax. [locnennss onmupaercs
Ha pe3yJbTaThl METOAOJIOTUIECKH KOPPEKTHBIX KITH-
HUYECKUX UCCIIEIOBAHUH, B X0/1€ KOTOPBIX JaHHBIE,
MOJTyYEHHBIE B pe3yJIbTaTe BbIOOPOUYHBIX HCCIEN0-
BaHUH, MOJBEPrarTCsi CTATUCTUYECKOMY aHAIU3Y
C TOCJHEAYIIIEH IKCTPanoIsAuel MOTydeHHBIX
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pe3yNbTaToOB Ha BCIO IENEBYIO MOMyJIsuio. B mpo-
[IECCe Pa3BUTHUS KOHIICTIIIMN JTOKA3aTeIhbHOU MEIU-
[IUHBI OBUTA pa3pabOTaHbI PA3IMYHBIC TU3AMHBI KOHT-
POIMPYEMBIX U HEKOHTPOJIMPYEMBIX aHATUTHUECKUX
UCCTIEIOBAaHMIA, a TaK)Ke MHCTPYMEHTHI Jyist 0000T111e-
HUSI TaHHBIX B XOJE CHCTEMaTUYecKoro o03opa
U npoBefieHns MeTaananusa [2]. U xots moaxon
BBEIOOPOYHOTO METO/Ia a0COJIFOTHO OMpPABJaH C TJI0-
OaIbHOM TOYKHW 3pEHHS, OH HE MOXET J0 KOHIIA
YYUTBIBATh BCE CYIIECTBYIOIINE WHAUBUyaIbHbIE
0COOCHHOCTH TE€HOMa, MeTabolu3Ma U Jpyrue
OMOJIOTMYECKHE aCTIEKThl KaXI0T0 WHIWBHIyyMa.
Mexay TeM CYILIECTBYET 3HAUYMTENIbHBIA 3alpoC
Ha WHIWBUIYAJTHU3ANNI0 KIMHUYECKUX PEIICHUH,
HECOMHEHHO, KaK CO CTOPOHBI MAIUEHTOB, TaK U CO
CTOPOHBI PO(PECCHOHATHPHOTO MEUIIMHCKOTO CO00-
mectBa [3]. buomenumuHCKUMU TIPEANOCHITKAMA
K YJIOBJIETBOPEHHIO ITOTO 3aMpoca CTaIl aKTHBHBIE
HCCIIEIOBAHMS B IIOCIICAHNE JCCATUIICTUS OBAATOIO
BEKa B 00JIACTH T€HETUKH U SMUTCHETUKU Pa3BUTHSA
HOBOOOpa30BaHUl, PEBOJIIOIIMOHHBIE UHIUBHIYA-
JTW3UPOBAHHBIE CUCTEMBI OMPEICIICHUs MPOTHO3a
1 BBIOOpA TAKTUKH JICYCHUS] OHKOIMATOJOTHH. AHa-
JIOTHYHBIM 00pPa30M JIBUKETCS MPOIECC B TEMATOJIO-
THH, KapAUOJIOTUH, HEBPOJIIOTUU U IPYTUX 00IACTIAX
KJIIMHUYECKOW MeUIUHBI [4—6]. Bonbiux pe3yib-
TaTOB YK€ YJIaJlOCh JIOCTUTHYTh B TaKMX HAIPaB-
JEeHUsIX, KaK (papMakoreHOMHKa U METa00JIOMHKA,
KOTOPBIE OCOOCHHO MOAYEPKUBAIOT OMOIOTHUYECKYIO
YHUKaIBHOCTh KaXI0T0 MaIUeHTa.

C nmpyroit CTOpOHBI, CTOUT OTMETHThH, YTO IKC-
MMOHEHITUATBHBIM POCT TEXHOJOTHYECKOTO YPOBHS
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MEIULHUHBI MTPUBET K HEN30€KHOMY MOBBIIICHUIO
3aTpaT Ha 37paBOOXPAHEHUE CO CTOPOHBI TOCYAAPCT-
BEHHBIX OIOJDKETOB, CTPAXOBBIX KOMITAHUI U JIMYHBIX
CpenacTB rpaxaH. ExxeromHsle pacxoabl Ha 3/1paBo-
OXpaHEHHUE MPEBBIIIAIOT B OOJIBIIMHCTBE PAa3BUTHIX
ctpal 10% ot BBII, B CIIIA sta uudpa cocrasiser
npubnuzurensbHo 17% [7]. B atux ycnoBusix dokyc
BHMMAaHUS CHCTEM 3/IpaBOOXPAHEHUs CMEIIaeTcs
Ha MEpOMNpPHUATHUS IO MPOodUIAKTUKE 3a00JICBaHUM,
KOTOpasi CBs3aHa C ropas/io MEHbIIUMHU (PUHAHCO-
BBIMH 3aTpaTaMd [0 CPAaBHEHUIO C JICYCHUEM
HACTYMUBIIETO 3a00JI€BaHMsI U peabuInTaueH.

Onnako >¢¢exTuBHas NpoPHUIAKTUKA HEBO3-
MO>KHA 0€3 yueTa MHIUBUIYaTbHBIX OCOOCHHOCTEMH
narueHTa u GopMUpoBaHUS JOITOBPEMEHHON KOM-
MYHHKAIIUU MEXIYy HUM U KIMHUYECKUMU CIEIH-
amuctamu [8]. bonee Toro, BaxXHBIM (HhaKTOPOM
W3MEHEHHUS MOJIENU 3IPaBOOXPAHCHUS HA TAI[MeH-
TOOPUEHTUPOBAHHBIN BapHaHT CTAl0 U3MEHEHHE
napaJurMbl 3[PaBOOXPAHEHUS C MOSBICHUEM B HEM
OUYEBUHBIX PHIHOYHBIX YePT U MPHUOOpETEeHUe ma-
IIHEHTOM POJIA «KJIMEHTA-TIOTPEOUTEIISI», 32 BHIOOD
KOTOPOTO MPOUCXOAUT O0ph0a B KOHKYPEHTHOM
cpezie MOCTaBUIMKOB MEAUIIMHCKUX yeuyT. [lanuen-
TOOPUEHTHPOBAHHOCTh B 3TOM KOHTEKCTE MOKHO
MHTEPIPETUPOBATh KaK «KJIMEHTOOPUEHTUPOBAH-
HOCTb», KOTOpasl SBJISIETCS HENPEMEHHbIM aTpuoy-
TOM PBIHOYHBIX OTHOIICHHH [9].

Taxkum 00pa3om, Bce BBIIEONUCAHHbIE MTPE/TIo-
CBUIKM OOYCIJIOBUJIM C/IBUT CHCTEM 3/IPaBOOXPAHEHHUSI
[0 BCEMY MHUPY B CTOPOHY 3JIEMEHTOB IallUEHTO-
OpHEHTUPOBAHHOW Mojienu. B manHOM 0030pe mpu-
BOJIUTCSI KPAaTKUI aHamu3 JaHHOTO (peHOMeHa, ero
UCTOPHUH, COCTAaBIIIOIINX, MPEUMYIIECTB U COIPSI-
YKEHHBIX ITPOOIIEM.

KOMMNOHEHTbI U yPO?HM
NALUMEHTOOPUEHTUPOBAHHOU MEOULINHDI
(MOAEJIN) SAPYBEXHbIX CTPAH

B menom, MOXXHO yTBEp)KIaTh, YTO MAIlUEHTO-
OpPUEHTHPOBAHHAS MEIUIIMHA PEaTH3yeTCs Ha JIBYX
YPOBHSIX: CUCTEMHOM U MEPCOHATIBHOM, M 00a 3TUX
YPOBHS HYXJAIOTCS B JIETAILHOM PAaCCMOTPEHUH
[10].
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CnoXHOCTH B pealn3alny JaHHON KOHLIEMIUH
Ha CUCTEMHOM yPOBHE B MEPBYIO OYepeab BKIIIO-
4JalT B ceOs mHTerparuio u poctym. [IpobGiema
MHTErpalyy 3aKII0YaeTcsi B OTCYTCTBUU MTOBCEMECT-
HOW YHU(DHUIIMPOBAHHON WMIUIEMEHTAIINH YTBEPK-
neHHbIX uaei. Tak, mepeMenasch OT OJHON 0O0JIb-
HUIBI K APYTOH, OT OJJHOTO KIIMHULIUCTA K JPYTOMY,
OT Bpaya oO0IIei MPaKTUKX K TPO(UILHOMY CIIEITH-
aJIUCTY, MAMEHT PUCKYET MOCTPaaTh OT OTCYTCTBUS
3TOM yHU(UKAIH, €cIU CHCTEMa [TOCTPOEHA BOKPYT
OTJIETIbHBIX €€ KOMIIOHEHTOB, HEXEeIH Ha CaMOM
nanueHTe Kak ee eHrpe. Haubosee ysa3BUMBIMU
B 9TOM CITydae SBJISIFOTCS MAIMEHThI BHICOKOTO PHCKA:
KOMOPOUIHBIE U TTTyOOKO MOXKHIIBIE.

Opranu3zaius YJKOHOMUYECKOTO COTpYyIAHUYE-
ctBa u pazsutus (OECD) npoBoauna uHpopma-
[MOHHBIN OMPOC MPEJCTaBUTENEH HAIIMOHAIBHBIX
CHCTEM 3/IpaBOOXpaHEHUs 26 CTpaH; B pe3yJbTare
ObLI C/IeNIaH BBIBOJ] O CYIIIECTBEHHOU JTMCKOOpP/MHA-
UM MEXKIY Pa3INYHBIMH CEKTOpaMH 3paBoOXpa-
HEHUS M OTJENbHBIMH JieueOHO-TpOopUIaKTHIEC-
CKUMH yupexaeHusmu [11].

Hoxmag OECD cBuaeTensCcTByeT O TOM, 9TO
B OOJIBIIMHCTBE CIy4yaeB MOJIUTHKA 3/IpaBOOXpaHe-
HUS HalpaBJieHa Ha CHU)KEHUE YaCTOTHI ¥ MPOJI0JI-
KUTEJIBHOCTU JOPOTOCTOANIEH TOCHUTAIU3ALUU
MalMEeHTOB C XPOHUYECKUMU 3a00JIEBaHUSAMU U HA
cMenieHue (oKyca BHUMAHUSI B CTOPOHY BBICOKOKa-
YECTBEHHOW MAIMeHTOOPUEHTUPOBAHHOW aMOyJa-
TOPHOU MEIUIMHBL. DKCIEPThl OTMETHIIN, YTO BHE/I-
pEeHUE MPaKTUKHU Kelic-MeHeKMEHTa CIIOCOOCTBYET
TMOBBIIIEHHUIO KAYeCTBA OKA3bIBAEMBIX MEAUIIMHCKUX
ycilyr, ofHako emie 6osuee 3¢ ekTUBHbII 00MeH
MHPOPMAIIH MEKIY Pa3IMIHBIMU 3BEHBSIMU CTPYK-
TYpHI 3JpaBOOXPAHEHUSI MOXKET OBITh JOCTUTHYT
IyTeM MOBCEMECTHOW HMMILJIEMEHTALUN CHUCTEMBI
ANEKTPOHHON METUIIMHCKOHN TOKYMEHTAlHH.

B kauecTBe ipyroro noTeHIMAILHOTO PEILICHUS
MIPEAJIOKEHA OpUEHTAIMS Ha MYJIbTHAUCIUILUINHAD-
HbIe KOMaH/Ibl KIIMHUIIUCTOB, KOTOPBIE TIO3BOJISIOT
oOecrieynBaTh ropasao 0osiee BBICOKHI YPOBEHBb
KOOpMHALIMY 110 CPABHEHUIO C COJIbHON MPAKTHKOM
ceMeiHoOl Bpaua. B psine apyrux myOnukarmii Takxke
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MOTYEPKUBACTCS UCKITIOUUTENbHAS BAXKHOCTh MYJIb-
TUAMCHUIUIMHAPHOTO MOJIX0/a B paMKax MalleHTo-
OpUEHTUPOBAHHOW MEIUIIMHBI, YTO 00eCreuYnBaeT
yIIy4lIeHHe KIMHUYECKUX MCXOJ0B U y/IOBIETBO-
PEHHOCTH co cTopoHbl armeHTa [12]. Tak, N. Avisar
u 1p. (2017) B paMkax CBOETro MCCIIEIOBAHMS OIHU-
CaJId, YTO MPUMEHEHHE MYJIbTHIMCUUIUIMHAPHOTO
NaIMEeHTOOPUEHTUPOBAHHOTO MOIX0/Aa 00ECTIEUIIIO
OBICTPYIO M (PPEKTHBHYIO WHTETPALIMIO WHHOBAIIN-
OHHBIX CXEM MPOTHUBOBUPYCHOW Tepanmuy XpOHHYE-
ckoro renarutra C Ha TEPPUTOPUU OJITHOTO U3 pail-
oHoB U3pauns [13].

JIpyruM CyIIECTBEHHBIM CUCTEMHBIM aCIIEKTOM
MAIMEHTOOPUEHTUPOBAHHOTO 3JPAaBOOXPAHEHUS SIB-
JSeTCs €T0 NOCTYNHOCTb. Jliist ahdexTuBHOTO QyHK-
[IUOHUPOBAHUS BO3MOXHOCTU CHCTEMBI JIOJKHBI
COOTBETCTBOBATH MOTPEOHOCTSIM TMAIMEHTOB, U MIPH
ATOM JIaHHOE€ COOTBETCTBHE JOIKHO JOCTUTATHCS
C MUHMMaJIbHON 3a1epxkoii [14]. B Tom ciyuae,
€CITH MOTPEOHOCTH MPEBBIIIAIOT BO3MOXKHOCTH B JIFO-
00l TOUKEe CHUCTEMBI, TO YpEBaTO pa3BUTHEM He-
CTaOUITBFHOCTHU U JIE30PTaHU3AINY TAKOH CHCTEMBI.

CrnenyeT yuyuThIBaTh, YTO pa3iIMyYHbIE KaTero-
pUU MAlMEHTOB HMMEIOT HEOJMHAKOBBIM JOCTYM
K CHCTEME 3[IpaBOOXPAaHEHHs, U PeUb UJET HE TOJIb-
KO 1 HE CTOJIbKO O ()MHAHCOBOM aCIMEeKTe.

[IpoGnema HepaBeHCTBA JOCTyNa K MEIUIMH-
CKOM TOMOIIM OCTaeTCs HE N0 KOHIA M3YYECHHOM
U pa3perieHHoN st OOJIbIIMHCTBA HAIIMOHAIBHBIX
cucTeM 3apaBooxpaHeHus. Tak, 1jsg Magooopaso-
BaHHBIX JIIOJIEH, a TakKe NI rIyOO0KO MOMKUIIBIX
MAlMEeHTOB, JUISl JIUL C SI3bIKOBBIM OapbepoM, ICUXU-
YEeCKMMH 3a00JI€BaHUSIMU WJIM HAPKOTHYECKOI 3a-
BUCHMOCTBIO JIOCTYI K CHCTEME 3PaBOOXPAHCHHUS
compspkeH ¢ OonpimmMu crokHocTsimu [15]. Kpome
TOTO, CYIIECTBYIOT OOBEKTUBHBIE TPYIHOCTH, CBSI-
3aHHBIE C YCTOSBIIUMCS TPYAOBBIM PACIOPSIKOM
CHEIMATNCTOB 3[IPAaBOOXPAaHEHHs], KaK TO: HE0O0XO-
JUMOCTh 3a0JIarOBPEMEHHOTO HA3HAYECHUS JaThl
npueMa (4To He BCErja BO3MOXHO H MPEJCKazy-
€MO0), OTCYTCTBHE BO3MO>KHOCTH CBSI3aThCSl C Bpa-
4OM 10 TesneOHy WU Yepe3 AIEKTPOHHYIO MOUTY,
perIaMeHTUPOBAaHHBIC Yackl IpreMa u pabouue JTHU.
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MHorue Bpauu yke CTaJIKUBAIOTCS C Iepepa-
0O0TKaMH, HO MPH 3TOM OTPEOHOCTH B YBEIIMUCHUH
JOCTYMHOCTH Ka)KJIOTO OTAEIbHOTO KIMHUIIUCTA /IS
MaKCHUMaJIbHO IIUPOKOTO Kpyra MalueHTOB HEu3-
MEHHO BO3pPAacTaer.

Takum oOpazom, podIIEeMy JTOCTyIa IPU3HAIOT
KaK MalueHTsl, Tak 1 Bpaun. Crnenumanuctsl Kanaz-
CKOW MEIUIIMHCKON OpraHu3alliy MPOBOIUIN COOT-
BETCTBYIOIIMI OMPOC TOMOXO3SMCTB, B X0/I€ KOTO-
pOro PECHOHEHTHI OLEHIIN CTEeNEHb JOCTYITHOCTH
U MalMeHTOOPUEHTHUPOBAHHOCTHU JOKAaJbHOU CH-
CTEMBI 3/I[PaBOOXpaHEHMs B CpeiHEM Ha 5,63 Oamina
u3 10 BO3MOXKHBIX.

Hanbonee HeraTuBHBIN OTKIIMK TMOTy4YHIIa MIPO-
Onema, cBsI3aHHAs ¢ M30BITOYHON TPATOi BpeMEHH
B OXHJIaHUM TpreMa KinHuimcra. Ha oty ke mpo-
Onemy oOpamiany BHUMaHHE M CaMM KaHAJICKUE
Bpauu [16]. B npyrom KxpynHoM aHKETUPOBaHUU
¢ yuactueM 1369 yenosek 6osee 15% pecnoneH-
TOB Ha3Balld Pa3INYHbIE BPEMEHHBIE OTPaHUYCHHUS
(B TOM 4mCIe JUTUTEIBHOCTh OXKUIAHUS, HEBO3MOXK-
HOCTh CBOCBPEMEHHOM 3aMKcy Ha TIPUEM U T.I1.) OC-
HOBHOW TPUYMHOM, TI0 KOTOPOW OHU M30€raroT oopa-
IaThCSI 32 PYTUHHON MEIUIIMHCKON TToMorttpio [17].

DKcnepTsl MpeJiaraloT pa3indHble UJIen s
pelieHus: mpoodJaeMbl JOCTyNa K MEAUIIMHCKOM To-
MOIIM [IEPBUYHOTO 3B€HA, B TOM YHCIIE 00CTyKHBa-
HUE B pexKUMe «24/7», BO3MOKHOCTD MOCEIICHUS
Bpaya «IEHb-B-JI€HbY», OTPAHUYEHHUE KOJIMYECTBA
BPEMEHHBIX HHTEPBAJIOB OpOHUPOBAHUS (UTOOBI
HEOPOHUPYEMBbIE CIIOTHI MOTJIM UCHOJIb30BATHCS Ma-
[IUEHTaMH, Y KOTOPBIX TOTPEOHOCTH B IPHEME BO3-
HUKJIa BHE3AITHO) | JIp.

AmMepukaHckuii THCTUTYT Y coBepIlIeHCTBOBA-
Hust 3npaBooxpanenus (IHI) paszpaboran crennans-
HYI0O MOJENb YJIYYIIEHHOTO JOCTYIa MalueHTOB
K MEJHUIIMHE TIEPBUYHOrO 3BeHa. JlaHHAas MOJenb
npeayCcMaTpUBAET pPealu3alio TpeX CTpaTeruil:
1) yBenmuueHne BO3MOYKHOCTEN CHCTEMBI MPEIBUIIETh
1 abcopOMpOBaTh 3aIIPOCHI CO CTOPOHBI TOIYJISAIINH;
2) obecrieueHre COOTBETCTBUSA MEXKIY MOTPEOHO-
CTSAMHU U pecypcaMu (4eJTOBEUECKUMHU, JIOTHCTHYE-
CKHUMH, TEXHUYECKUMHU U TIp.); 3) PECTPYKTypHU3aIUs
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CUCTEMBI C IEIbIO TIOBBIIMIEHUS €€ dPPEKTUBHOCTH.
Omnepammonno [HI npeanmaraer nMrieMeHTUPOBATh
UK «IJIAHUPYH-TIPOOYH-U3ydaii-nenan» ¢ 1ebio
MPOBEPKHU KU3HECTIOCOOHOCTH BHOCUMBIX M3MEHE-
HUHN B CHCTEMY 3paBOOXPAHEHUS; JaHHBINA ITUKII
MpEeTyCMaTPUBAET CIIEMYIONIYIO MOCIIEI0BATEIbHOCTD
NelCcTBUS: IUIaHUPOBaHUE U pa3paboTka ujeu, ee
JIOKaJIbHOE TECTUPOBAaHKE, HAOJIO/IEHUE U aHAIIN3
pPEe3yNbTaTOB U BIIOCIIEICTBUU MOBCEMECTHYIO HM-
memenTanuio [THI].

B nuteparype 03ByuMBAIOTCS MU HEKOTOPHIE
JIpyTHe cnocoObl yIydllleHUs JOCTyna K CUCTEME
3PaBOOXPAHEHHUS, KaK TO: TPYIIOBbIE BU3UTBHI, IIPO-
BEJICHHE TpHeMa MEIUIMHCKUMH pPaOOTHUKAMU,
HE SIBJISFOIIMMHUCS BpauaMu, KOHCYJIbTAIIUU TIO Te-
nedoHy, pa3BUTHE KaHAIOB OHJAWH-KOMMYHUKA-
nuii [18]. B HECKOMBKUX MyOIMKanusiX 3apUKCHPO-
BaHO, YTO MPAKTHKA TPYIIOBbIX BU3UTOB SBJISETCA
BBICOKOA()(DEKTUBHOM C TOUKH 3PEHHS TOBBIIIICHUS
MIPUBEP’KEHHOCTH MAIUEHTOB K JICYCHUIO, YITy4Ilie-
HUS UCXO/IOB U CHIDKCHUS KOJIMYECTBA TOCIUTAIN3a-
it [19]. Teneponnsie KOHCYIbTAIIUU (B TOM CITY-
yae, eciu (hpu3ndeckoe 00CIeJOBaHNe M MaHHUITY IS~
[IUU HE SIBJISIOTCS HEOOXOJUMBIMH) TMO3BOJISIOT
3HAYUTENHHO COKOHOMUTDH BPEMsI Bpada U MalueHTa,
a TaK)Ke CHU3HTH 3aTPaThl, CBA3aHHBIE C MIPOBEIC-
HUEM MOJIHOIIEHHOTO «0(UCHOT0» IpHUeMa.

D¢ hexTUBHOCTH TeTe(POHHBIX KOHCYJIbTAITUN
Obina 3apuKkcupoBaHa B XOJI€ UCCIEOBAHUMA NSt
HIMPOKOTO KpyTra MalueHTOB (C TAKMMH MaTOJIOTH-
SIMH, KaK Jienpeccus, OpoHXualbHasi acTMa, HH(EK-
IIMA MOYEBBIBOAIINX IMyTe U T.1.) [20, 21].

['mo6anpHOE pacnpoctpanenue HMuTepHeTa
U Pa3IUYHBIX BAPUAHTOB OHJIANH-KOMMYHHKAIIAN
MPEIOCTABUIIO KIIMHUIIUCTAM YHUKAIBHBIN CIOCO0
YCTAHOBIICHHS! KOMMYHUKAIMU C TMalEeHTaMH.
Pe3ynbrarsl MacmTaOHBIX OMPOCOB MOKA3bIBAIOT,
YTO MOJABJIsAOIIEee OOJIBIIMHCTBO MAI[IEHTOB MOTYT
U XOTSIT UCTIOJIH30BAaTh UHTEPHET-CEPBUCHI I KOH-
TakTa ¢ KIMHUYECKUMH CTEIUaIucTamu, a ooiee
TPETU PECTIOHJICHTOB €IIIe U BHIPA3UIH TOTOBHOCTD
HCIIOJIb30BaTh UX 3a JIUYHbIE CPEICTBA.

['oBOps 0 MalMEHTOOPUEHTUPOBAHHON MEH-
IMHE CO CTOPOHBI KIMHUYECKOTO CIIEIUATUCTA,
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HEOOXOJIMMO BBIJICNIUTH JBa KIIFOUEBBIX KOMITOHEHTA:
1) addexTnBHAST KOMMYHUKAIIUS MEXIY BpauoM
Y TIAIMEHTOM M 2) COBMECTHBIN MPOIIECC MPUHATHS
peLIcHui.

¢ PexTHBHAT KOMMYHMKALIHA IIPETyCcMaT-
pHUBaeT rIyOOKOE MOHUMAHUE PA3IMYHBIX ACTIEKTOB
YKU3HU MAlMEHTOB, KyJbTYPHBIX LIEHHOCTEW U OLIEHKY
WX TIOTEHIIMAJIHLHOTO BIIMSHUS Ha €ro (e€) 37I0pPOBhE
C TIOCIEAYIONIUM JIOHECEHHEeM HH(OpMAIIIH TaIlu-
€HTY B MaHepe, KOTopasi SBJISETCS a Priori yBaXKu-
TEIHHOU K €r0 JTHYHOCTH.

HecmoTps Ha BaKHOCTH JIaHHOTO acmeKTa Ia-
LMEHTOOPUEHTUPOBAHHON MEIUIIMHBI, TPOOIEMBI
B KOMMYHUKATUBHOUW cdepe HOCAT riaoOalbHBIH
XapakTep U 3a4acTyI0 MPOHU3BIBAIOT CUCTEMY 37pa-
BOOXpaHEHMsI Ha BCEX YPOBHAX. JJoHECeHne HEKOTO-
PBIX CBEACHUH (HampuMep, JaHHbIE O BO3MOKHBIX
pHCKax) MPEICTaBIISIETCS OCOOCHHO CIIOKHBIM TTPO-
1eccoM, 0COOCHHO TMPU KOHTAKTE C MalMeHTaMU
C HU3KOM MEAUIMHCKOU rpaMoTHOCTHIO [10].

HepaBencrBo. Panee yxe ynomuHanacs po-
6siemMa 3aTpyITHEHHOTO JIOCTYIIa K CHCTEME 3/IpaBo-
OXpaHEHHUsI, POUCTEKAIONIAsl N3 HEPaBEHCTBA Mallu-
€HTOB C TOYKU COLMATIbHO-3KOHOMUYECKOI'0 CTaTyca,
00pa3zoBaHus, ITHUYECKON MPUHAIIICKHOCTH U JIPY-
TUX MOJO0HBIX XapakTepucTHk. [Ipenmonaraercs,
YTO MMOBCEMECTHOE BHEIPEHUE KOHILENIINH Malu-
€HTOOPUEHTUPOBAHHOW MEIUIIMHBI IOMOXKET Mpe-
0J10JIETh ATy IpolisieMy. VI3BECTHO, YTO PacoBO JHC-
KOpJaHTHBIE BU3UTHI (KOTJa Bpay ¥ MAIMEHT OTHO-
CSITCS K pa3HbIM pacaM) aCCOLMUPYIOTCS C MEHBIITNM
B3aMMOIIOHUMaHHEM MEXKTy OOJIbHBIM U KIMHUIHU-
CTOM, MEHBILINM YyJIOBJIETBOPEHHEM OT KOMMYHHKa-
LU CO CTOPOHBI NTOCIIEAHETO, XYALIMM KOMILIAEHCOM
M0 CPaBHEHHUIO C KOHKOPAAHTHBIMU TPHEMAaMH.
[IpencraBureny HAIMOHATBHBIX MEHBITHHCTB MOTYT
OBITH MeHee WH()OPMHUPOBAHBI O CBOEM COCTOSHUH
U B MEHbIIIEH CTEIIEHU BOBJIEUEHBI B MIPOLIECC MPH-
HATHS peteHuit [18].

B 1aHHOM KOHTEKCTE MHTEPECHBIM OKA3bIBACTCSI
OTIBIT U3yUYEHUS JAHHOTO BOMPOCA aMEPUKAHCKUMU
uccnenosarensimu J. Blanchard, N. Lurie (2004):
MPOBOIMIIOCH aHKeTHpoBaHue 3500 B3pOCTbIX Maln-
€HTOB Ha MPEIMET, YYBCTBYIOT JIM OHU YBa)KCHUE

OB30P. OPTAHM3AIMA 31PABOOXPAHEHIM 1 OBINIECTBEHHOE 3[JIOPOBLE



Khalfin R.A. et al. RUDN Journal of Medicine, 2019, 23 (1), 104—114

CO CTOPOHBI PaOOTHUKOB CHUCTEMBI 3paBOOXpa-
Henus [22]. [lomydeHHbIe pe3ybTaThl CBUICTENb-
CTBOBAJIM O TOM, YTO MPEACTABUTENIN HATMOHABHBIX
MEHBIIMHCTB, a TaKXe JUIa C HU3KUM YPOBHEM
3HAHUS aHTIIUMCKOTO SI3bIKA Yallle CTATKUBAIUCH
C HEYBaXCHUEM WIIU CHUCXOJUTENTHHO-0CYKIAFOIIIAM
OTHOILIEHHEM CO CTOPOHBI Bpaya. B menom, 29% mi,
OTHOCSIIMX K MOHTOJIOUTHOU pace, 22% IaTuHO-
amepukanies, 19% adppoamepukaHIeB OTMEYaIu
HEJI0OCTAaTOYHO YBXKHUTEIbHOE OTHOIIEHHE, B TOM
BpeMsl aHajoruyHas nudpa OenbIXx aMepUKaHIIEB
OblJ1a 3HAYUTENBHO MeHbIlIe — 0K0JI0 13%.

Baxno ob6patuTh BHUMaHUE HA TO, YTO MaIHEH-
ThI, KOTOPBIE UCIBITATH MMO00HBIE SMOIUY HA TPH-
eMe y Bpaua, ¢ 00JIbIIeil BEpOSATHOCTHIO B HTOTE
HE CJIEJOBATN €r0 PEKOMEHIAIUSAM WU OTKJIa/IbI-
BaJIM oOpallleHue 32 METUIIMHCKOM TOMOIIbIO BIIO-
ciencTsuu [22].

B pa6ote R.L. Johnson u ap. (2004) 6s110
MOKa3aHo, 4To Oenble Bpayd B XO/1€ KOHTAKTa ¢ ad-
poaMepUKaHCKUM MAaIllUEHTOM HMENIHU CKIOHHOCTH
K BepOaJlbHOMY JOMHUHHPOBAHUIO U, KaK CIIE/ICTBUE,
CHIDKEHUIO MallMeHTOOPUEHTUPOBAaHHOCTU. B nure-
paType OTMEYEHO, YTO MPOJAOJDKUTETHFHOCTh PACOBO
KOHKOPJAHTHOTO BpayeOHOro mpueMa B CpeIHEM
BBIIIE, & CaM OH HOCHUT 00Jiee BOBJICKAIOIINI Xa-
paktep [23—25].

SA3BIKOBOM Oapbhep MPEACTABISAET €IIe OJHY
CYIIECTBEHHYIO MPO0JIeMy, KOTOpasi MOXKET CyIIeCT-
BEHHO JIMMUTHUPOBATh KOMMYHHKAIIUIO MEXKIy Bpa-
YOM U MAalMEeHTOM. Tak, B OJTHOM U3 UCCIICIOBAHMIA
OBLIO MOKa3aHO, YTO JJATUHOAMEPUKAHCKUM Malu-
€HTaM, KOTOpbIe HE BIIAJACIOT AHIJIMICKUM SI3IKOM,
¢ OomblIeilt BEepOsITHOCTHIO HE OYIyT pa3bsCHEHBI
HE)KeNaTebHbIE SIBIICHUS, aCCOLIMUPOBAHHBIE C TIPH-
MEHEHHEM JIEKapCTBEHHOTO Tpernapara, 4YTo MpuBe-
JIeT K MOHM>KEHHOMY YJIOBJIETBOPEHHUIO OT BHU3UTA
U CHI)KEHHOW 3(P()EKTUBHOCTH TMOCIEIYIOIIET0
nedeHus [26].

B npyrom uccrnenoBanuu ObUI0 OTMEYEHO, UTO
NalMeHTKaM, KOTOpbIe pa3roBapuBaid C BpauoM
Ha OJHOM SI3BIKE, C OOJIbIIIEH BEPOSITHOCTHIO ObLITa
BBINIOJTHEHA CKPUHUHIOBasi MaMMorpadusi B T€UEHHE
MOCIEeAYIOIINX JIBYX JIET, YTO SBISAETCS MPSMBIM
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CBUJIETEJILCTBOM OTPOMHOM 3HAYUMOCTH KOMMY-
HUKanmuu B d(PdextuBHON mpodmmakTuke [23].
O4YeBUAHBIM pEIICHHEM TPOOJIEMBI SI3BIKOBOTO He-
PaBEHCTBA SIBJISIETCS PUBJICYEHUE K KIMHUYECKOMY
MPOILIECCY JTUHTBUCTOB, B TOM YHUCJIE€ Ha yJIaJ€HHOMN
OCHOBE, C NIPUMEHEHHUEM OHJIANH-TEXHOJIOTHM.
B uccrnenoBanusx ObUIO MOKa3aHO, YTO OOpaIleHHE
K yCIIyram CIIEeLHUAIMCTOB M0 MEKKYJIBTYPHOH KOM-
MYHHKAIIUM B TaKUX CUTYaLHSIX aCCOLMUPYETCS
C MOBBIIICHUEM KAaueCTBa OKAa3bIBAEMbIX MEJIULIMH-
cKux ycuyr [27].

Henepconanu3anus namueHToB. Ha Bcex
YPOBHSIX CHCTEMBI 3/I[paBOOXPAHEHUS CYIIECTBYET
npobiemMa yTpaThl KIMHUIIMCTAMHU BOCIIPHUSTHUS Tia-
LMEHTOB KaK MHAMBUAYaAIbHBIX JIMUHOCTEH. Jlenep-
COHAJIM3aLUs SBJISIETCA €CTECTBEHHBIM 3aIIUTHBIM
MEXaHU3MOM, KOTOPBIi MMO3BOJISIET Bpady paboTarh
B IIOCTOSIHHOM CTpECCE, CBSI3AHHOM C YEIOBEYECKUMHU
CTpagaHusIMU U cMepThI0. COOBITHS, KOTOPBIE IS
KaX/I0T0 MAIMEeHTA SBJISIOTCS YHUKAJBHBIMU U KU3-
HEHHO Ba)XHBIMHU, B CO3HAHUU Bpada TpaHchopmu-
pYIOTCS B pyTHHHBIC B KaTerOpHayibHbBIC [28].

JlenepcoHanuzaius, BEpOSITHO, UMEET Ooiee
pacupoCTpaHEHHBIH XapakTep B KPUTHYECKUX
YCIOBHSIX (HalpUMep, B OTACTICHUAX PEaHUMAIUH U
WHTCHCUBHOW Tepamnuu), OJHAKO JaHHAs mMpoliema
CBOICTBEHHA BceM 0e€3 HCKIIIOUEHHS HallpaBJICHUAM
MEJULIMHBI 1, 0€3yCIIOBHO, SBJISIETCS HECOBMECTUMOM
C NAIMEHTOOPUEHTUPOBAHHBIM 3IpaBOOXPAHECHUEM.

KommyHukanusi ¢ 0co0bIMH KATErOpUsMU
nanueHToB. OTAENbHON MPOOIEMO SIBISETCS KOM-
MYHUKAlUsl C MallUeHTaMH € IMCUXUATPUUECKUMHU
3aboneBanusiMu. [1o TaHHBIM HCCIIEIOBAaHUMN, TIPO-
BeieHHbIX B CIIIA, BenukoOputanuu, ['epmanun
u Urtanuu, HU ICUXUATPHI, HU Bpadyw oOIIei mpak-
TUKU HE CKJIIOHHBI BOBJIEKaTh TAaKUX MAIlUEHTOB
B MPOIIECC MPUHATHS KIIMHUYECKUX peleHuid. Bme-
CT€ C T€M, 10 HEKOTOPHIM JaHHBIM, KIMHUYECKHE
HCXOJIBl JIETIPECCUU SIBJISIIOTCS OJIaronoiay4HbIMU
B TOM CJIy4ae, €CJu PelIeHUs TPUHUMAIOTCSA COB-
MecTHO. [Ipu 3TOM ycTaHOBI€HO, KOTHUTUBHbBIE
HapyIIeHUs SBJSIIOTCS Oosiee 3HAYMMBIMH TPEIUK-
TOpaMH HEBOBJIEYEHUS MaIEHTa B MPOLECC MPHUHS-
THUS PEILICHUS], HEXKENIU IICUXOTUYECKUE CUMITOMBI.
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JInst TakuX MAIMEHTOB Pa3padaThIBAIOTCS CHEUATb-
HbIE aJalITUPOBAHHbIE PEKOMEHIAINH, HaIlpaBJIeH-
HbIE Ha MOBBIIIEHHE UX OCBEIOMIIEHHOCTH 00 HX
COCTOSIHUM 37I0POBbs 0€3 MPOBOLIMPOBAHUS 3alIUT-
HOT'O WJIM arpeCCUBHOIO MoBeneHus. Jpyrumu kare-
TOpPUSIMU TAIUEHTOB, KOMMYHHUKALIUSI C KOTOPBIMHU
CONPSDKEHA C CYIIECTBEHHBIMU TPYAHOCTSIMH, SIBJISI-
I0TCSI JIMLA C HAPKOTUYECKOHW 3aBUCUMOCTbIO, AETH
U Ty0oKo nmoxkwisie nura [ 10].

CoBMecTHBIN Npouecce NPUHATHS PelIeHui
KacaeTcsl BAPHAHTOB JICYCHUS, MPOPUIAKTHKH, CTpa-
TErMYEeCKOro BUJICHUS 3710POBbS MALIMEHTA B LIEJIOM.
JlaHHBIN MOXO0/ MpeayCcMaTPUBAET PAaBHOLICHHBIN
MH(DOPMAITMOHHBIN BKJIAJ KaK Bpaya, Tak U OOJIBHOTO.
Bpau npenocrapnser napopMaImo o 3a00IeBaHNH,
BApUAHTAaX JICYEHUS], PUCKE, MOJIb3€ U UMEIOLIUXCS
nokazatenbcTBax. [lanueHT npenocrasisier UHGOp-
MallMIO0 O CBOMX KU3HEHHBIX MPUHIHUIAX, YCTaHOB-
Kax, IPEeANOYTeHUAX M0 JTCYCHHUIO U OOIIeH IeH.
CoBMeCTHBIE pellieHHs] IPUHUMAIOTCSI B CaMbIX pa3-
JMYHBIX KIIMHIYECKUX YCIIOBHSIX: B KAOMHETE Bpaua
MOJIMKIMHUKY, B OTAEJICHUN CTAallMOHApa, B PeaHu-
Malliy, B YUPEKACHUSIX JUIUTEILHOTO NpeObIBaHUS
narueHTa (HarpuMep, B CAHATOPUAX U JIOMax Ipe-
CTapesbiX) U T.J.

Crnenyer UMeTh B BUJly CYLIECTBOBAHUE UHTEP-
Y MHTPauHUBUAYaIbHON BapraOeaJbHOCTHU CTEIEHH
BOBJICUEHHUS MMAIIIEHTOB B MPOLIECC MPUHATHS pellie-
Hull. VIHTepuHIUBHTyaTbHAs BapHaOEIbHOCTh MO/~
pa3yMeBaeT, YTO pa3Hble MALMEHTHl MPOSBIAIOT
HEOJMHAKOBOE CTPEMJICHHE OBITh y4aCTHUKAMU
JAHHOTO Mpoliecca, YTO 3aBUCUT OT KYJIbTYpHOMU
cpeabl, COLMaTbHO-IKOHOMUYECKOTO CTaTyca, oopa-
30BaHUs U ApYrux ¢GakTopoB. MHTpanHIuBHIyah-
Has BapuaOeTbHOCTh 03HAYAET, YTO OJHMH M TOT XKe
OONBEHOIN MOXET aKTUBHO BOBJIEKATHCS B MPOIIECC
MPUHATUA PEUICHUN B OJHOW CUTYaIllMH, HO B ApPY-
roil — TMOJHOCThIO a0CTParupoBaThCs U BCELETIO
MOJIOKUTHCS HA OMBIT U HKCIIEPTU3Y Bpaya [29].

VYuuThiBas BBILIEU3I0KEHHOE, CIEIYET OTME-
TUTb, YTO OCHOBHBIMH NPEANOCHLIIKAMH K Pa3BUTHIO
NAMEHTOOPUEHTUPOBAHHON KOHIENIINU SIBUIHCH:
MPOPBIBHOM POCT TEXHOJIIOTMYECKOTO YPOBHS Me/Iu-
LIUHBI U, KaK CIIE/ICTBUE, CYIIIECTBEHHOE YBETMUECHUE
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CBSI3aHHBIX C HEW (PMHAHCOBBIX PACXOJIOB, KOTOPHIC
TSOKETTBIM OpeMEHEM JI0XKaTCsl Ha OFOJKETHI TOCYy-
JApCTB, CTPAXOBBIX KOMITAHUM W TOTPEOUTEIICH.
3aKOHOMEpPHBIM OTBETOM HAIIMOHAIBHBIX CHCTEM
3/IpaBOOXpaHEHHUsI SIBUJIMCh MEPHI, HAIIPaBJICHHBIC
Ha pa3BHUTHE MEPBUYHOrO aMOyJIaTOPHOTO 3BEHA
MEIWIIMHBI, MPO(UIAKTUKY 3a00JI€BAHUM U YKpETI-
JIEHUSI 3I0POBbS, TOCKOJIbKY JIaHHAs! cTparerus omnee
renecooOpazHa Kak ¢ SKOHOMHYECKOM, TaK U C Me/IU-
IIMHCKOM Touek 3peHus. Peanuzanus 3 pexTuBHOIM
MpOo(UIAKTUKY SBISETCS OJHOUW M3 3a/1a4 MallUCH-
TOOPUEHTUPOBAHHOW MEIUILIHUHBI, TOCKOIBKY OHA
IO OIPEJIENIEHUIO MPEeTyCMaTPUBAET CO3/1aHUE JJTU-
TENBHBIX JOBEPUTEIHHBIX OTHOIICHUN MEXKTy KITU-
HUIUCTOM U CyOBEKTOM W IPENoiaraeTcsi camoe
aKTUBHOE BOBJICUEHHE MOCIETHErO B MPOLIECC MPH-
HATHS PEIICHUH.

Crnenyer TakX e OTMETUTh OUEBUHBIN CABUT
COBPEMEHHOW MEIHIIMHBI B CTOPOHY DPBIHOYHBIX
OTHOIIIEHHIA, B paMKaX KOTOPBIX KITUEHTOOPHEHTH-
POBAaHHOCTH SBJSIETCS] OHUM M3 BaXKHEUIINX KOH-
KYPEHTHBIX [TPEUMYIIECTB.

[TaneHTOOpHUEHTHPOBAHHAS METUIIMHA PeajIH-
3yeTcs Ha CUCTEMHOM M JTUYHOM YpOBHAX. OCHOB-
HBIMH CHCTEMHBIMHU aCTIEKTaMH SIBJISIOTCS MHTETpa-
sl (MOBCEMECTHOE YHU(DHUIIMPOBAHHOE BHEAPEHHE
KOHIICTIIIMN) ¥ JOCTYITHOCTh (0OecreueHne COOTBET-
CTBHUSI MEKIY BO3MOXHOCTSIMU CHUCTEMBI U MOTpPEO-
HOCTSIMU CO CTOPOHBI TOITYJISAIINN).

OcHOBHBIMH TPOOJIEMaMU B JTaHHOM ClIydyae
SIBJISIFOTCS] TE€TEPOTEHHOCTh MEIUIIMHCKOMN Cpeibl,
OTCYTCTBHE MPEEMCTBEHHOCTH MEXY PA3IUYHBIMU
Je9eOHO-TTPOPIIAKTUYECKUMHU YIPEKICHUSAMHA, HE-
OJIMHAKOBasl JOCTYITHOCTh CHCTEMBI 37JpaBOOXpaHe-
HUS I71S1 pa3IMYHBIX KaTeTOpUid HaCeNeHU ! U T.1.

Ha nepconansHoM ypoBHE (Ha YpOBHE KJIMHU-
L[MCTAa) OCHOBHBIMM KOMIIOHEHTaMH HallueHTOOpPU-
€HTUPOBAHHOW MEIUIUHBI SBIIAIOTCA dPPEeKTUBHAS
KOMMYHUKaIUs (Kak MEXIy MEAUIMHCKAM PadoT-
HUKOM M TIAIIUEHTOM, TaK U BHYTPH MPOdeCcCUOHATD-
HOTO COOOIIECTBA), AKTHBHOE BOBJICUCHUE TOCIEI-
HEro B Ipolecc NpuHATUS pemeHuil. OCHOBHBIMU
npo0ieMamMH Ha JaHHOM YPOBHE SIBJISIFOTCS CYIECT-
BOBAHUE PACOBBIX/ITHHUYECKUX TPEIPACCYIKOB, S3bI-
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KOBBIE U KyJIbTypHBIE Oaphephbl, JenepCoOHATN3 AN
NaIMEeHTOB, MEIUIIUHCKAsI TPAMOTHOCTb HaCeJIeHHUS,
KOTOpasi MOKET BapbUpOBaTh B OYEHb IIUPOKOM
JMara3oHe, CII0KHOCTH B KOMMYHHKAITMU C OCOOBIMU
KaTeropusiMU MaIEeHTOB (TTAIMEHTHI ¢ TICUXMYECKIMHI
3a00NIEBaHUSIMU, TIOXKUITbIE, HAPKOMAHBI, IETH) U T.]I.

3AKJIIOMEHUE

Taxkum 00pa3zoM, pe3toMHpysl BCE BbIIIECKa3aH-
HOE, CJIelyeT OTMETUTh, YTO MAIlHEHTOOPUEHTHPO-
BaHHAasi MEJHWIIMHA — 3TO CPABHUTEIBHO HOBas
MOJIENb TJIAaHUPOBAHUS, OCYIIECTBICHHS U OLICHKH
MEUILIMHCKUX YCIYT, KOTOpasi OCHOBBIBAETCS Ha B3a-
MMOBBITOJTHBIX TAPTHEPCKUX OTHOLIEHUSIX MEXKIY
MEIUIIMHCKUME PaOOTHUKAMH, MAIUCHTAMH U Jie-
HaMH UX CEMEU.

Konremuio nanueHTOOpUeHTUPOBAHHOM MeIH-
IUHBI CIETyeT OTINYATh OT MEePCOHUPHUIINPOBAHHON
(Mperm3noHHON) METUIIMHBI: HECMOTPSI Ha HEKOTO-
pPYIO UIEHHYIO OOITHOCTH (KOTOpas 3aKI0YaeTcs
B CTPEMJICHHH O00ECIeYUTh WHANBUIYATU3AIIIO
Y KaCTOMH3AIMI0 MEIUIIMHCKON TOMOIIH), 3TU JBE
KOHIIETILIMU UMEIOT MPUHLUITHAILHO Pa3HbIi (uto-
co(ckuii 1 Hay4dHBIN Oa3uC, a TOTOMY CKOpee JIOTOJI-
HSIOT JIPYT Ipyra, HO SBISIOTCS HEOJIMHAKOBBIMU
CYIIHOCTSIMH.

Konuenius marieHTOOpHeHTHPOBAHHON MeTu-
IIUHBI [IPU €€ Ha/JieXallell UMILIEMEHTAI[MH acco-
[UUPYETCS € YIydlIeHUEM KIMHUYECKUX UCXOJI0B,
TIOBBIIICHUEM YIOBIETBOPEHHOCTH M KOMILUIA3HTHO-
CTH CO CTOPOHBI MAIMEHTOB. MeXTy TeM BHEpeHHe
TIPUHIIUIIOB 3TON MOJIENU IAJIEKO OT 3aBEPILECHUS KaK
I0OAIBHO, TaK U B Ipeiesiax KOHKPETHOU FOPUCAMK-
uuu, B ToM yuciie u B Poccuiickont @enepanuu,
B KOTOPOH IIelIeHanpaBieHHbIE Pa0OThl B I3TOM
HaIpaBJICHUH, TI0 CyTH, HAYAJTUCh COBCEM HETaBHO
U TpeOYIOT MOMOJHUTEIHLHOTO HAYYHOTO MOUCKA,
cUCTEeMaTH3alluy UMEIOIINXCSl TaHHBIX, pa3paboTKu
HOBBIX MPaBOBBIX JOKYMEHTOB M JPYTHUX BpeMs-
U pecypco3aTpaTHBIX MIaroB.

HccnenoBanue MpoBOAMIIOCH B paMKaX HAYYIHO-HCCIIEIOBATEb-
CKOM paboTHI 0 TeMe: «Pa3paboTka OpraHU3aIMOHHON MOACIH
MalMeHTOOPUEHTUPOBAHHON MenulnHbl B Poccuiickoit dene-
pauumy», YK 61, Peructparmonnsiii Ne HUIOKP AAAA-A18-
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118052490066-2, Peructparmonssiit Ne UKPBC, BbImonHseMoit
®I'OBY BO «DunaHCOBBI yYHHUBepcHUTeT npu [IpaButensb-
ctBe PO».
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PATIENT-CENTERED MEDICINE:
BACKGROUND TO THE TRANSFORMATION AND COMPONENTS
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Abstract. Purpose of the study. To analyze the concept of creating patient-oriented medicine, the prerequisites for its
emergence, the difficulties of introducing it into existing health systems based on foreign experience.

Materials and methods. The main materials of the study were used sources of foreign literature, which presents the concept
of patient-oriented medicine, analyzed the prerequisites for changing models of health care in the European Union, USA and
Asia in accordance with the principles of patient-oriented medicine, as well as data on the components and levels of patient-
oriented medicine in foreign countries

Results. The analyzed literature quite fully describes the difficulties of introducing patient-oriented medicine into existing
health care systems. Particular attention should be paid to a multidisciplinary approach, continuity at different levels of medical
care and effective communication between the physician and the patient towards the integration of this model into clinical practice.
The analysis of the availability of medical care in developed countries and its dependence on social status, ethnicity and disease
of the patient.

112 OB30P. OPITAHM3ALMS 3[JPABOOXPAHEHU S Y OBLIIECTBEHHOE 3/I0POBLE



Khalfin R.A. et al. RUDN Journal of Medicine, 2019, 23 (1), 104—114

Conclusion. Patient-oriented medicine is a new model for planning, implementing and evaluating medical services, which
is based on mutually beneficial partnerships between medical workers, patients and their families. Taking into account the current
problems of domestic health care, the introduction of the patient-oriented model will significantly improve the quality of medical
care provided to the population of our country. Globally, the implementation of the principles of this model is far from complete.
In the Russian Federation, targeted work in this direction requires additional scientific research, systematization of available
data, and development of new legal documents
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NMPUOPUTETHAA HANPABJIEHHOCTb JINMHOCTU MOJ1O40I0 BPAYHA
HA MPODPECCUOHAJIbHYIO COEPY XKU3HU
N PELULEHUE NPOPECCUOHAJIbHbIX 3AAAY

C.M. Muaexun', JI.IL. lepoenes’, I.A. Opios’

'TBepckoii rocyqapcTBEHHbIH MeAUIMHCKHH yHuBepcuteT, TBeps, Poccus

’KoHakoBCKas LeHTpasbHas paiionHas 6ombHuUIa, Poccus

L]ens. 1lenpro MccnenoBaHus SBUIOCH M3YUEHHE MPUOPUTETHON HAIPABIEHHOCTH JTMYHOCTH MOJIOAOTO Bpada Ha mpodec-
CHOHAIIBHYIO Chepy KU3HH U pelieHre IpodhecCHOHAbHbBIX 3a/1a4.

Memoouxa. TlpuoputeTHas HANPABICHHOCTh JIMIHOCTH Ha MPOQPECCHOHATHHYIO cepy KU3HU M PelieHHe MPOoQecCHOHAITb-
HBIX 33/1a9 B KaYECTBE COCTABILIONICH MPOQECCHOHANBHON COIMANTN3AMH MOJIOABIX Bpauei OINpeAeIsuIach HAMU MPH TTOMOIIN
[ICHXOIHArHOCTHYCSCKONH METOIUKH «MOTHBAIMK B PO(ECCHOHAIBHON AEATSILHOCTH», pa3paboranHoii b. baccom. lanHas
METOJIMKA TTO3BOJISIET IOCTPOUTH JMYHOCTHBIM MPO(miIb 00CIe yeMoro, OMUPAIONINNACS Ha TPU IIKAJBI, XapaKTepHU3YIOIIne
YPOBEHD HAIPABICHHOCTH JIMYHOCTH: Ha «JIEJIO», Ha «CeOs» M Ha «OOIICHHUEY.

K duciry MonopIx Bpaveil ¢ IpHOPUTETHON HAIMPABICHHOCTHIO JIMIHOCTH Ha TPO(ECCHOHAIBHYIO cepy JKU3HU U PEIICHUE
npodecCHOHATIbHBIX 3a/1a4 ObUIM OTHECEHBI 00CIIeJOBaHHbIE, B INYHOCTHOM NMPO(QUIIE KOTOPBIX YPOBEHb HANPAaBICHHOCTH
«Ha J1e7I0» OB CaMBIM BBICOKHMM H IIPH 3TOM IPEBOCXOIIII YPOBEHb HAMOOJBIICH M3 IBYX OCTABIINXCS HAIPABICHHOCTEH
He MeHee, yeM Ha 10%. [IporieHTHOE COOTHOIIEHHE JIHII C IPUOPUTETHON HAMPABICHHOCTHIO JIMYHOCTH Ha «JIEJT0» COCTABUIIO
35,0%, U1l ¢ IpUOPUTETHOMN HAIIPABICHHOCTHIO Ha «cebs» — 41,0%, Ha «obmenney» — 24,0%.

O6bexroM nccnenoBanus sBisumch 600 Mononsix Bpaueil TBepckoii obnacTu B Bo3pacte 10 35 JeT co cTaxeM padoTh
o creranbHocTH OT 1 roma. Beero 6buto npoanammsupoBano BiusiHue 141 ¢akropa IMyTeM COMOCTABICHHS PaCIpPeaeICHIUS
10 WX TpajlallisiM B OCHOBHOM M KOHTPOJIbHOM rpyrmax. JlIoCTOBEpHOCTh paziuyuil MEXIy paclpelesieHUsIMU OlEHUBAJach
nyTeM pacueTa u Bepubukanuu x>. Hamuuue noctoseproro ¥ (p < 0,05) HO3BOJIANO0 CYUTATH BIUSHHE COOTBETCTBYIOIIEIO
(akTopa CTaTUCTHYECKH JOCTOBEPHBIM. JIJIsl OLIEHKH CHUIIbI BIMsHHS (AKTOPOB MPUMEHSUICS KO3((GULMEHT B3aUMHOW COTIPSI-
skeHHoctH Yynpona (K).

Pezynomamsi. DopMupoBaHHIO HATIPABICHHOCTH JIMYHOCTH Ha NMPO(ECCHOHATBHYIO cepy KU3HU U peuieHne npodgec-
CHOHAJBHBIX 3aJ[ay IO TpaJalisiM Perpe3eHTATUBHBIX (PAKTOPOB YCIOBHI U 00pa3a )KHM3HU CIIOCOOCTBYET: BHICOKUI YPOBEHB
3I0POBBSI U aKTUBHOE CTPEMIICHHE K 3J0POBOMY 00pa3y >KH3HH, OTHOCHUTCIBHO HH3KUH YPOBEHB MOTPEOIICHUS CIIMPTHBIX
HAITUTKOB; OTHOCHTEJIBHO BHICOKHI YPOBEHb OILIAThI TPYAa; HaIUYKHe OQHIHAIBHBIX JJOKYMEHTOB MOPAJIbHOTO CTUMYJIMPOBAHHS
(oyeTHBIX TpaMoT M OyaromapHocTel); (hakT paboThI B IEPHOI 00yYEHHS B MEIUIMHCKOM BY3e; OTHOCHTEIBHO OJIaromnoiyvHbIe
CEMCHHBIM OTHOLICHHSM (YPOBEHb OIICHEH KaK OTIMYHBIN, XOPOIIHii); OTHOCUTEIHHO BHICOKHH YPOBEHb B3aUMOOTHOIICHHUI
¢ KoJuteraMu (OICHEH KaK OTIIMYHBIA, XOPOIIIHHA).

JlarHas mpuOpHUTETHAS HANPABICHHOCTh JIUYHOCTU TAKXKE SIBISICTCA PE3YIHTaTOM OTHOCHTEIHHO BBICOKOH 3HAYUMOCTH
JUIsL HUX B Ka4ecTBe (haKTOpPOB, MOTHBHUPYIOIIHMX K TPY.y: THOKHI paboumii rpadmK; KOIMYECTBO JOCTATOYHOM HH(POPMALIHHK O TOM,
YTO MPOUCXOAUT B MEIUIMHCKOM YUPEIKACHUN, CIIOXKHAS U TPYIHAS paborTa.

[IpuopureTHas HaNPaBIEHHOCTh JIMYHOCTH HA MPOQPECCHOHANBHYIO Cepy KU3HU U PelIeHHe Mpo(ecCHOHANBHBIX 3a/1a4
MOJIOJIBIX Bpauell B MEIWIIMHCKOM OpraHu3alMy O0YCIaBIMBACTCS JOMHUHHPOBAHHEM TAaKOWH TEPMHUHAIBFHOW IEHHOCTH, Kak
«(u3uUecKoe U IICUXUYECKOE 3I0POBBEY.
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BBEAEHUE

Ha yposHe IIpasurenscrBa Poccuiickonn @ene-
palyu IpuU3HAHO, YTO KAJphl B 3JPaBOOXPAHEHUN —
9TO UHTEIUIEKTYaJIbHBIM MOTEHIMAI OTPaciu, Tpedy-
FOIMN TTUTENbHOM M MPOJAYMAaHHOW MOJATOTOBKH,
MIOCTOSIHHOTO MPO(ECCHOHATEHOTO PA3BUTHUS KXKIOM
kanpoBou enuHulpsl [1, 2]. Cornacno Ykazy Ilpesu-
nenta Poccuiickoit denepanun ot 07.05.2018 r.
No 204 HeoO6X0aUMO JTUKBUIMPOBATH KaJPOBBIN
JTEPHUIUT B METUIIMHCKUX OPTaHU3AITUSIX, 00ECTICYUTh
MEIUIIMHCKUE OPTaHU3aIllui CHCTEMBI 3paBOOXpa-
HEHHsI KBaTU(UIIUPOBAHHBIMH KaJpaMu, BHEJIPUTh
CHCTEMY HEIIPEPHIBHOTO 00pa30BaHMsI MEIUIIMHCKUX
pabOTHHKOB, B TOM YHCJIE C UCTIOIb30BAaHUEM JIUCTaH-
ITMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH [3].

Hapsiny ¢ oreuecTBeHHBIMHU, 3apyOeKHBIE UCCIIe-
JOBaTelli B 00JIaCTH OpraHU3aIluu U yIpaBICHUS
37JPaBOOXPAHEHUEM CXOISTCS BO MHEHUH O HAJTMYUU
JIBYX BEAyIIHX po0JeM B cdepe KaapoBOro MOTeH-
[uaja 3paBoOXpaHEHUs: MpobiemMa HapylIeHus
npod)eCCHOHATIFHON aIanTalliyl CIeUaNCcTa U pas-
BUTHE TPO(HECCHOHATBHOTO BhIropanus [4, 5], mpo-
OJieMa MoMCKa ONMTUMAIBHBIX (OPM 3aKPETUICHUS
CIeIaICTa Ha paboueM MecTe, a Takke mpodec-
CHOHAJILHOE pa3BUTHE Bpaya [6, 7]. B coBpeMenHOi
3apyOexHOM TuTeparype o (GopMUpOBaHUIO U pa3-
BUTHIO TTPOdeCCHOHAIN3MA BBIJIEICH LIENbINH P
(haKTOpOB, KOTOPBIN SBISAETCS CTPYKTypooOpasy-
IOIKUM B Tiporiecce (popMupoBanust mpodheccuoHaTb-
HOM MJIEHTUYHOCTU MOJIOJIOTO Bpaya, Kak BO BpPEMs
00y4eHus1, TaK U BO BpeMs MEPBBIX JIET IPAKTUKH
[8, 9]. OTu (hakTOpBI BKIIIOYAIOT B c€0S MHAWBUILY-

116

aTbHBIE OCOOEHHOCTH, OCOOCHHOCTH BHEIITHEH CPE/IbI,
Takue Kak aedunut Bpemenn [10].

B MupoBom BpaueOGHOM COOOIIECTBE, B YACT-
HOCTH €BPOIECHCKOM, UJET aKTUBHBIA MPOLIECC, Ha-
MpaBJEHHBIM Ha pa3zBUTHE Bpaya Kak Mpodeccuo-
Haja, KOTOPBIN MOCTOSIHHO CTPEMUTCSI COBEPILICHCT-
BOBaTh CBOM HaBBIKH [11].

ITon mproOpHUTETHOM HAMPABIEHHOCTHIO JIMYHO-
CTU Ha MPOoEeCCHOHANBEHYIO Cchepy KU3ZHU U pelle-
HUE TPOQECCHOHATBHBIX 33724 TOHUMAaETCs KauecT-
BEHHOE BBIMOJIHEHUE MPO(ECCHOHATBHBIX 0053aHHO-
CTEH, 1IeJI0BOE COTPYAHUYECTBO U KOHCTPYKTHUBHOE
pelenre AenoBbIX mpodnem [12—14]. Jlannas npu-
OpPHUTETHAsl HANpPaBIEHHOCTh JIMYHOCTU OTBEYAET
MHTepecaM OOILIECTBA U SABJISIETCS OJHUM U3 BaXK-
HEWIINX YCIIOBUH YCIIEITHOM paboThl CHCTEMBI 371pa-
BooxpaHenus [15, 16]. B To xe Bpems peanbHOE
COCTOSIHUE TPOIIECCOB MPO(ECcCHOHATBHOM colua-
TU3AIMA MOJIOABIX METUIIMHCKUX KaIpOB IAJTEKO
OT ONTUMAJIBHOTO U COMPSIKEHO C PSIZIOM BOIPOCOB,
TaKuUX Kak IOBBIIIEHHE HHTepeca K Ipodeccuu
MEIULIMHCKOTO pabOTHHKA, YIydlleHHEe IyTel Tpy-
JOYCTPOMCTBA MOJIOJIEKH, pa3paboTka MporpaMm
10 3aKPEIJICHUIO0 MOJIOABIX CIIEIHAINCTOB Ha Me-
CTaX, COMPSHKEHHOI'O C YCKOPEHUEM IIpoliecca ajiar-
TaIMy K TPYAY BBITYCKHUKOB Y4eOHBIX 3aBE/ICHUH,
MX BBICOKOW MOTUBHPOBAHHOCTBIO K MPOECCHOHATB-
HOMY Pa3BUTHIO, TPUBEPKEHHOCTHU OpraHU3aIUH,
a Takke ¢ 00eCreYeHneM yI0BJIETBOPEHHUS paboTo-
Jareneil KauecTBOM MPOoeCCHOHATBHON TTOATOTOBKI
MOJIOJIBIX crienuanucToB [17—19].

OPUT'MHAJIBHOE UCCJIEJOBAHME. OPTAHM3AIIA 3IPABOOXPAHEHIMS M OBILIECTBEHHOE 3/IOPOBBE
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MATEPUWAJNbI U METOAbI

DTUYECKHE MPUHITUIIBI TPOBEJEHUS JAaHHOTO
MEIUITMHCKOTO UCCIIEIOBAHMUS C yUYaCTUEM YeJIOBEeKa
B KadecTBe CyOBheKTa ObLTH COOIOACHBI B COOTBET-
CTBUH ¢ X€JIbCUHKCKOMN Jekiapanuu BcemupHoit
MeaunuHackon accouuauuu ot 2013 rona. beuin
MOJTy4€eHbl TH(POPMUPOBAHHBIE COTJIACUS HA yJacTHe
y BCEX PECIIOHACHTOB B JAHHOM HCCIIEJOBAHUU.

[IpuopuTeTHas HampaBIEHHOCTb JIMYHOCTU
Ha TIpodecCHoHaNbHYI0 chepy KU3HU U pEelIeHHe
npoecCHOHANBHBIX 3a/lad B KauecTBE COCTaBIIS-
I01el IPOQeCCHOHATTPHOM COMATN3aIIMA MOJIOBIX
Bpaueil ompesensiyiack HaMy MPU MTOMOIIH TICHXO-
JIMarHOCTUYECKON METOIUKN «MOTHBalMu B MPO-
dbeccuoHanbHON AEATEIBHOCTHY, pa3paboTaHHON
b. baccom [20]. /lanHas MeTOIMKA MO3BOJISET TO-
CTPOUTH TMYHOCTHBINA IPOQHIH 00CIeayEMOTr0, OIH-
paromuiics Ha TpH HIKaJIbl, XapaKTepPU3YIOIIUE ypo-
BEHb HAMPABICHHOCTH JTUYHOCTH: 1) Ha «JIeJI0» —
Ka4eCTBEHHOE BBIMOJHEHHE MPO(ecCuoHaTbHBIX
00s13aHHOCTEH, J1elI0BOE€ COTPYIHUYECTBO U KOHCT-
PYKTHBHOE peIIeHUE JCTOBBIX Mpo0ieM; 2) Ha «ce-
0s»» — MpsIMOE BO3HATPAKACHHUE U YAOBIECTBOPEHUE
ce0s, arpecCUBHOCTh B JIOCTHKEHUH CTaTyca, BIacTy,
CKJIOHHOCTB K COIIEPHHUYECTBY; 3) Ha «OOIICHNE) —
TIOJ/ICPKMUBAHUE OTHOIICHHI C JTFOIBMH TPH JTFOOBIX
YCIIOBHSIX, OPUEHTAINS HA COBMECTHYIO JesATelb-
HOCTb, HO YacTO B yIIepO BBIMOJHEHUIO KOHKPET-
HBIX 3a/1a4.

C uenblio BISBJICHUS IPUYMH U YCIOBUH, OTpe-
JETSIOMINX MPUOPUTETHYIO HAIPABJIEHHOCTh JIMYHO-
CTH Ha TpodecCHOHABbHYI0 chepy MOJOABIX Bpa-
4eil, HaMu OBUTH NTPOAHATU3UPOBAHEI IBE TPYIIIBI
¢dakTopoB:

1) Menuko-colagbHble XapaKTePUCTUKU yCIIO-
BUil 1 00pa3a xwu3uu Bpaueit (101 dakrop);

2) MCUXOJOTUYECKHUE XAPAKTEPUCTUKU IICH-
HOCTHOHM M MOTHBAITMOHHOMN Cep TUIHOCTH Bpadyeit
(40 dakTopoB).

Bcero Obulo mpoaHaTU3MpPOBAHO BIUSHUE
Ha MIPUOPHUTETHYIO HAMPABIECHHOCTh JHUYHOCTH,

ORIGINAL ARTICL. SOCIAL HEALTH AND HEALTH PROTECTION

Ha npodeccruoHaabHyI0 cepy KU3HU U peleHne
npodeccuoHanbHbIX 331a4 141 ¢akxTopa myTem co-
MOCTaBJICHUS paclpeeieHus M0 UX IpajalusM
B OCHOBHOM M KOHTpPOJIbHOM rpynmax. OcCHOBHas
rpyIina cocTosjia U3 MOJIOJBIX Bpayuei, Ubsl HarpaBs-
JIEHHOCTb «Ha JIeJIo» Obl1a MaKCUMAaJIbHOW U MPEBbI-
HIaBIIeld HAIpPaBJIE€HHOCTb, UMEBIIYIO CyOMaKcH-
MaJbHBIA ypoBeHb Ha 10 u Gonee MPOLEHTOB.
I'pynma xoHTpoOIIA BKIHOYaIa Bpadyel, 4el JIMYHOCT-
HBI TIPOWIIH OBUT MHBIM, Y€M B OCHOBHOM TPYIITIE.
C nenpio ANMMMUHALMY BIUSIHUS HA HAIIPaBIEHHOCTD
JUYHOCTH B MEIMIIMHCKOM OpraHu3aluy Bo3pacra
U 10J1a, OCHOBHAs U KOHTPOJIbHAs rpymnna ObLIn
noAoOpaHbl MO 3TUM MNpPHU3HAKAM O MPUHLHUITY
Komnusi-napa. JIocToBepHOCTh paznuuuii Mexay pac-
npeJeNeHUsIMUA OLIEHUBAJIACh IyTeM pacyeTa U Be-
pudukaiyy . Hammdaue 10cToBEpHOro ° HO3BOJISIIO
CUMTATh BIMSHUE COOTBETCTBYIOLIETO (PaKTOpa cra-
TUCTUYECKU JOCTOBEPHBIM. C IIEIbI0 OLIEHKU CHIIBI
BIIUSIHUSL (PAKTOPOB UCTIOJB30BANICS KOIDPUITUESHT
B3auMHOM conpspkeHHocTH Yymposa (K). Cratuctu-
yeckasg 00paboTKa MaTepHasia MpOBOANIACH HA Tep-
COHAJILHOM KOMITBIOTEPE C UCIOJIb30BAaHUEM JIUIICH-
3MOHHOIO CTaTUCTUYECKOro makera Statistica 6.0.

Lenbto uccaenoBaHus BUIOCH H3YUYE€HHUE MPU-
OPHUTETHOM HAIpaBIEHHOCTH JIMYHOCTH Ha mpodec-
CHOHATILHYIO cepy KU3HH U PelIeHne mpodeccu-
OHAJILHBIX 3a7ay.

PE3YJIbTATbl U OBCYXXAEHUE

PacnpocTpaHeHHOCTh BCTPEYAEMOCTH JIMII,
UMEIOIUX NPUOPUTETHYIO HAIIPaBIECHHOCTb JINY-
HOCTHU Ha MpoQecCHOHATBHYIO cepy KU3HHU U pe-
1IeH1e Npo(ecCHOHATIBHBIX 33/1a4, CPEIU MOJIOABIX
Bpaydeil My>KCKOI'0O I10J1a CTATUCTHYECKU JJOCTOBEPHO
BbIlIE, YeM cpeau xeHiuH (p < 0,05), uto oTpaxe-
HO Ha pucyHKe 1.

XapakTepUCTUKa PENpe3eHTaTUBHBIX (DaKTO-
POB, OTpaKarOIIMX NIPUOPUTETHYIO HAIPaBJIEHHOCTh
JMYHOCTHU MOJIOJIOTO Bpaya, OTpakeHa B Tabmmue 1.
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Puc. 1. PacnpocTpaHeHHOCTb MPUOPUTETHOM HaNpPaBieHHOCTU IMYHOCTUN
Ha NnpodeccunoHanbHylo cdepy Xn3HN 1 pelleHne NpodeccnoHanbHbIX 3aaa4
Yy MOJIOAbIX Bpayewn B CBA3M C MX NOAoM (p £ m, B %)

Fig. 1. The prevalence of the priority orientation of the individual
to the professional sphere of life and the solution of professional problems
among young doctors in connection with their gender (p £ m, in %)

Tabmmuya 1/ Table 1
PeliTuHr-wkana ¢akropoB, oka3blBalOLUX CTaTUCTUHECKU AOCTOBEepHOoe BnusaHue (p < 0,05)
Ha popMUpOoBaHUE NPUOPUTETHON HaNPaB/IEHHOCTU JIMMHOCTU MOJIOAbIX Bpayeit /
The rating-scale of factors having a statistically significant impact (p < 0.05)
on the formation of the priority orientation of the personality of young doctors

Panr daxTopsl / Factors BnusHue / Influence
Ra/nk JoctoBepHocTb/ | NHTEHcuBHOCTL (K) /
Validity Strenght
1 CamooLieHka YpOBHSs 30,0p0Bbst / ¥=217,5 0,72
Self-assessment of health level p <0,001
2 3akpensieHHoCThb / ¥'=127,8 0,56
Fixedness p < 0,001
3 CamooLieHka ypOBHs onniaTel Tpyaa / ¥’ =128,1 0,55
Self-assessment of the level of remuneration p < 0,001
4 XopoLwine B3aMMOOTHOLLEHNS C PYKOBOACTBOM / ¥’ =156,0 0,51
Good relationships with management p < 0,001
5 MepcnekTnea KapbEPHOro POCcTa, BO3MOXHOCTb CTaTb PyKOBOAUTENEM / ¥’ =143,6 0,49
Career prospects, the opportunity to become a leader p <0,001
6 CamooLieHKa ypOBHSA B3aMMOOTHOLLIEHUS C YleHaMWN CeMbM / v = 86,4 0,45
Self-assessment of the level of relationship with family members p <0,001
7 LleHHOCTHas opueHTaums «<MaTepunanbHO o6ecrnedyeHHas Xn3Hb» / ¥’ =108 0,43
Value orientation “Financially secure life” p <0,001
8 M'Mbkunin pabounin rpadmk MmoTmBauuu / ¥*=93,0 0,40
Flexible working hours p < 0,001
9 Pa6oTta Bo Bpems yuebhbl B By3€ / ' =68,6 0,39
Work while studying at University p < 0,001
10 JocTatoyHas nHdopmaums o ToM, YTO NPONUCXOOUT B MEANLMNHCKOM yyYpexaeHum / ¥=78,9 0,36
Sufficient information about what is happening in the medical institution p < 0,001
11 CamMooLeHKa ypOBHS B3aMMOOTHOLLIEHUIA C Koneramu / ¥ =40,4 0,31
Self-assessment of the level of relationships with colleagues p <0,001
12 LleHHOCTHas opueHTaums «Prus3n4eckoe 1 NCUXNYECKOe 30P0BbE» B MEPAPXNN LEH- v¥=51,1 0,29
HocTel / Value orientation “Physical and mental health” in the hierarchy of values p <0,001
13— | CnoxHas u TpyaHas paboTa kak pakTop TPYAOBOM MOTUBaLMK / ¥ =39,1 0,26
14 | Complex and difficult work as a factor of labor motivation p <0,05
13— | Hannume paboTbl N0 COBMECTUTENLCTBY B APYroi npodeccuoHansHol chepe / =272 0,26
14 | Availability of part-time work in another professional field p < 0,001
15 Hannune odburupmanbHbIX JOKYMEHTOB MOPaSIbHOro CTUMYIMPOBaHUS / ¥'=25,6 0,25
Availability of official documents of moral incentive p < 0,001
16 | CamooueHKa YypOBHS yCrieBaeMocTu B MeamumHckom BY3e / ¥=15,4 0,19
Self-assessment of academic performance in medical University p <0,001
17 | CamooLeHKa ypOBHS NOTPEBNEHNSI CMUMPTHBIX HAMWUTKOB / ¥’ =9,9 0,15
Self-assessment of alcohol consumption p <0,001
18 LleHHOCTHasn opreHTaums «YBepeHHOCTb B cebe» B Mepapxmn LLeHHocTel / ¥=8,9 0,11
Value orientation “self-Confidence” in the hierarchy of values p <0,05
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DopMHPOBAHUIO HAIPABIEHHOCTH JIUYHOCTHU
«Ha JIe7I0» CIMOCOOCTBYET BHICOKUN YPOBEHB 370-
POBBS U aKTUBHOE CTPEMJICHHE K 3J0POBOMY 00pazy
#KU3HU. OTHOCUTENILHO BBICOKUN YPOBEHD 3/10POBbBS
(OLIEHEH KaK OTJIWYHBIN WJIM XOPOIINNA) OTMETHIIN
83,3% pecnoHIEHTOB U3 OCHOBHOM Ipymibl. B To ke
BpeMsl JIUIl C MHOW HANpaBIEHHOCTHIO IMYHOCTH,
KOTOpPbIE aHAIOTUYHO OLEHWIIU CBOM YpOBEHH 370-
pOBBs, B 7 pa3 MeHbIEe. YPOBEHb MOTPEOICHUS
CHHUPTHBIX HAIIUTKOB OTHOCHUTENBHO BBICOKUH (Olle-
HEH KaK €KeIHEBHBIN, e)KEHECIbHBIN) B OCHOBHOM
rpymnme ormetunu 38,0% pecrnonaeHToB. B koHT-
ponbHOU rpymre B 1,3 pa3za Gosbllie ypoBEeHb OTHO-
CUTEJIBHO BBICOKOTO MOTPEOICHUS alKOT OIS, YeM
B TPYIIE C IPUOPUTETHON HANPaBIEHHOCTHIO JIHY-
HOCTH Ha MpodecCHoHaIbHYI0 chepy KU3HU U pe-
nieHne mpodeccuoHaNbHBIX 3a7ad.

HampaBneHHOCTh «Ha Je10» MpeACTaBIsIeT Mpo-
W3BOJHYIO YPOBHS 3apabOTHOW IIIAThl U YPOBHSA
3aKpEIJICHHOCTH Ha paboueM MecTe. Y JIeNTbHBIN BEC
MOJIOJIBIX Bpadeil U3 OCHOBHOM TPYIIIIbI, Ybsl CAMO-
OLICHKA YpPOBHS OIIaThl TPyJa OTHOCUTEIILHO BHICO-
Kas (OTJIMYHAas WIK Xopolas) cocTaBusier 65,7%.
B rpyrmnme KOHTpOJIsI CYUTAIOT TaKUM K€ 00pa3om
B 5,5 pa3 MeHbIIle MOJIOABIX Bpaueid. Cpenau MoJio-
JIBIX Bpaueil, OpUEeHTUPOBAHHBIX Ha MPOEeCCHOHANb-
HyI0 chepy KU3HHU U pelIeHne mpoecCHOHATBHBIX
3aj1a4, HE3aKPEIUIEHHbIE COCTaBILIOT 36,7% OT uucna
PECIIOHCHTOB, a B KOHTPOJIbHOW TPYyTIE JaHHBIHA
nokaszarens B 1,9 pa3 Beimie. Hanuune paboTsl 1o
COBMECTHTEILCTBY B JpYyrod mNpodecCHOHATHLHOM
chepe sABISIETCS OTPULIATEIBHBIM (HAKTOPOM ISt
dbopMupoBaHUsS MPUOPUTETHON HAMPABICHHOCTU
JUYHOCTH Ha «JIEJI0».

B rpymrie ¢ npropuTeTHO# HanpaBIEeHHOCTHIO
JUYHOCTH Ha «JIeJI0» HE COBMEUIAIOIIUX paboTy
B Jipyroi npodeccuonanbHoi chepe 9,0%, a B rpym-
nie KoHTpoust B 3,3 pa3a Oosblie. 3HAYUTETHHBIM
(daxkTopoM, CIIOCOOCTBYIOUIMMHU YCHICHUIO (hOPMHU-
POBaHUS PHOPUTETHON HATPABIEHHOCTH JTMYHOCTU
«Ha JeJ0», SIBIsSeTCs Haluyue opUIuaIbHbIX J0-
KyMEHTOB MOPAJIbHOTO CTUMYJIUPOBAHUS (IOYETHBIX
rpaMoT ¥ OmarogapHocteit). Tak, TaHHBIMH peraii-
sMu obnanarot 21,4% Bpadeit U3 OCHOBHOM IpyIIIIbI,
B TpYIE C WHOU HANMpPaBIECHHOCTHIO JIMYHOCTHU
TaKuX JIOKTOPOB B 4,5 paza MeHbIIIE.

ORIGINAL ARTICL. SOCIAL HEALTH AND HEALTH PROTECTION

[lo3utuBHOE BiMsiHUE HA (GOPMHUPOBAHUE TIPU-
OPHUTETHOM HANPaBICHHOCTH JIMYHOCTU Ha «JIEII0»
OKa3bIBaeT (hakT paboThl B MEPHO 0OyUEHHS B Me-
JMIAHCKOM By3€. B OCHOBHO# rpymme Jinia, KOTo-
pbie coBMemmanu paboTy u 00ydeHre, COCTABIISIIOT
85,7%, B rpymnie KOHTpoJs ux B 1,8 paza MeHble.
OTHOCHUTENBHO BBICOKHI YPOBEHb YCIEBAEMOCTHU
B MEIUIIMHCKOM BY3€ (OLICHEH KaK OTIMYHBIN, XO-
PpOIIIHNiT) OKa3bIBACT HETATUBHOE BIMSHUE HA (POPMHU-
pOBaHHE PUOPUTETHOMN HANPABICHHOCTH JTUYHOCTU
Ha «J1e710». B OCHOBHOW rpyIine OTHOCUTEIBHO BbI-
COKHE T0Ka3aTelH 110 IAHHOMY KPUTEPHIO OTMEUEHBI
y 35,7%, B KOHTPOJBHOH IpymIe JaHHbIE MOKa3a-
Tenu Beimie B 1,5 pasa.

CuItbHOM HanpaBIEHHOCTH JIMYHOCTH «HA €TI0
CIOCOOCTBYET ONTUMAJIbHBIN YPOBEHBb B3aUMO/ICH-
CTBHSI C CEMEHHBIM U MPO(ECCHOHATBHBIM COLU-
AIbHBIM OKpykKeHHueM. CBOHM OTHOIIEHHUS C YWICHAMU
CEMbH KaK OTHOCUTEIBHO OJIaronoixyyHble (YpOBEHb
OIICHEH KaK OTJWYHBIA, XOPOIIHI) OMpEeaeITHIN
69,0% pecnoHeHTOB, B KOHTPOJIbHON TIpyIIe Ta-
KYIO )K€ OIEHKY CEMEHHBIM OTHOILIEHHUSIM Jalu
noutd B 3 pa3za MeHblle Bpayell. OTHOCUTENIBHO
BBICOKHMI YpOBEHb B3aUMOOTHOIIEHUH C KOJJIeraMu
(OLIeHEeH KaK OTJIIMYHBIN, Xopoumii) otMeTiin 61,9%
MOJIOJIBIX Bpa4yed ¢ MPUOPUTETHOM HAITPABIEHHOCTHIO
JUYHOCTHU Ha «JI€JI0», a B CPaBHUBAEMOM IpyIIIe
TaKuX Bpayeil B 2 pa3a MEHBIIIE.

BripaskeHbl OTIMYNS B MOTHBAIMOHHOM U 11E€H-
HOCTHOM cepax MOJIOJBIX Bpaueil ¢ IPUOPUTETHOM
HaIpaBJIECHHOCTHIO IMYHOCTH Ha «IEJI0», C OJHOU
CTOPOHBI, U UX KOJUIET-POBECHUKOB, JUIsI KOTOPBIX
HAMPaBJICHHOCTh TUYHOCTU Ha «IETIO» HE SBISETCA
IIPUOPUTETHOM.

[IpuopuTeTHast HaMPaBIEHHOCTh «HA JIEI0» Bpa-
Yeil SIBISETCS pe3yJIbTaTOM OTHOCUTEIBHO BBICOKOM
3HAYUMOCTH JIJIsl HUX B KauecTBe (PaKTOpOB, MOTH-
BUPYIOIUX K TPYAY: THOKMiA paGounii rpadux (uis
47,6% OTHECEHHBIX K OCHOBHOM I'pyIIie); KOJIUYe-
CTBO JIOCTaTOYHOM MH(POPMAIIH O TOM, YTO IPOUC-
XOJIUT B MEAUIIMHCKOM yupexaeHun (mist 52,3%
NpUHAJIEKAIIMX K OCHOBHOM TPYIINE); CIOXKHAs
u TpynHas pabota (mias 31,0% nun U3 OCHOBHOM
IpyIIIBbI).

B rpynne KoHTpoJis yIOeabHBIN BeC TeX, AJIA
KOT'0 JJaHHBIE TPYIOBbIE MOTHBATOPHI TAK)KE ObUIH
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CHJIbHBIMH, OKA3aJICSl CYLIECTBEHHO HIDKE: M0 MOTHU-
BUpYtolieMy (hakTopy THOKoro padouero rpadurka —
B 5,0 pa3; mo MoTuBUpYyIOIIEMYy (aKTOpy KOJIUYe-
CTBa JOCTaTOYHOM MH(OPMAIIK O TOM, YTO IIPOHUC-
XOJIUT B MEJIUIIMHCKOM yUpexJIeHun — B 3,7 pasa;
10 MOTUBUPYIOIIEMY (HaKTOPY CIOKHOM M TPYIHOM
pabotsl — B 4,4 pa3za.

[IpuopuTeTHas HampaBIEHHOCTb JIMYHOCTU
Ha «Jeo» y Bpadel (GopMUpyeTCs TakkKe U MOJ
BIUAHUEM (DAKTOPOB, UTPAIOIINX OTHOCHUTEIHHO
Majyl pojib B KayeCTBE MHCTPYMEHTOB CO3JaHUS
CHJIBHOM TpymoBoi MoTuBaiuu. K aucimy nocieaHux
OTHOCSTCSI: XOPOIINE B3aUMOOTHOIIEHUS C PYKO-
BOJICTBOM (CpEMIH JIUI] C IPUOPUTETHON HaIpaBIICH-
HOCTBIO JIMYHOCTH Ha JIENI0 CUJIbHO MOTUBUPOBAHHBIX
stuM Qaktopom 14,3%, B koHTpose — B 5,0 paza
00JIbIIIe); TIEPCIIEKTHBA KAphEPHOTO POCTA, BO3MOXK-
HOCTh CTaTh PYKOBOJAUTENEM (B OCHOBHOH TpyrmIe
BBICOKOMOTHUBUPOBAHHBIX UM TOJIBKO 23,8%, a B KOH-
TPOJBHOM Tpymie B 3,7 paza 6onbiie). [Ipuopurer-
Has HaIlPaBJIEHHOCTh JIMYHOCTHU Ha «EJI0» MOJIOIBIX
Bpadell B MEIUIIMHCKOW OpraHu3aluud O0O0YCIIaBIIv-
BaeTCsl IOMUHUPOBAHUEM TaKUX TEPMUHATBHBIX ICH-
HOCTeH, KaK «()U3MUECKOe U TICUXUUECKOE 3I0POBHE»
(y 71,4% pecnioH1IeHTOB U3 OCHOBHOMW I'PYyTIbI OHA
3aHMMAaEeT BBICOKHE WM CpPEIHHUE PAHTOBBIE MO3H-
IIMW), TOTAa Kak B KOHTposie B 1,1 paza meHsIIe.

Bemyiiast HarnpaBiIeHHOCTH JIMYHOCTH Ha «JIENO
UCCTIeTyeMOTr0 KOHTUHTEHTa 00YCIaBIUBAETCS U OT-
HOCHUTENTLHO HU3KOW 3HAYMMOCTBIO TaKUX IIEHHOCTEH,
KaK «MaTepHaIbHO O0ecCleueHHas KU3HbY» (BCETrO
ik y 42,8% pecroHIeHTOB U3 OCHOBHOW IPYTIIIbI
OHAa 3aHMMAET BHICOKHUE WU CPEAHUE PAHTOBBIC
MO3UIMH), B KOHTPOJILHOM T'pYIITe I, 15 KOTO-
PBIX JTaHHAS IIEHHOCTHAsI OpPUEHTAIINS IPUOPHUTETHA,
B 2 pa3a 6ombine. Takke 3TO OTHOCUTCS U K «yBe-
peHHocTH B cebe» (45,3% pecroHIeHTOB U3 OCHOB-
HOM TpYMIBI OHA 3aHUMAET BBHICOKHE WUJIU CPEJHUE
paHrOBbIE MO3UIMHU), a B TPYIINE KOHTPOJIS JIHII,
JUTSL KOTOPBIX JTAaHHAS [IEHHOCTHAsI OPHEHTAIUS TIPH-
opuTeTHa, B 1,3 pa3za OombIie.

BbiBOAbl

Takum 0Opa3oM, MpUBEICHHBIE JTAHHBIC CBUIE-
TENBCTBYIOT, YTO (JOPMHUPOBAHUIO HATIPABIEHHOCTH
JUYHOCTH Ha TPodeCCHOHANBHYIO Chepy KU3HU
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U penieHne npodecCHOHANBHBIX 3a7ad CIOCOOCT-
BYIOT (paKTOpBI YCIOBUH M 00pa3a »KU3HU MOJIOBIX
Bpauell, TaKue Kak:

¢ BBICOKHMI ypOBEHb 37I0pOBbS U aKTHBHOE
CTpEMJIEHHE K 3]I0pOBOMY 00pasy *KHU3HH;

¢ OTHOCHUTENBHO HU3KUH YpOBEHb MOTpedIe-
HUS COUPTHBIX HAIUTKOB,

¢ OTHOCHUTEJIbHO BBICOKHH YPOBEHb OIJIAThI
TpyAa;

¢ Hanuyue OQUIHMANTHHBIX JTOKYMEHTOB MO-
paTbHOTO CTUMYJIHPOBAHUSA (MIOYETHBIX T'PAMOT
1 OJarogapHoCTe);

¢ (QakxTt paboThl B epuo] 00y4eHus: B MEIH-
LIUHCKOM BY3€;

¢ OTHOCHUTENBHO OJIaronoyyyHble CEMEHHBIM
OTHOILIEHUSIM (YPOBEHb OLIEHEH KaK OTJIMYHBIH,
XOPOIIHNiA);

¢ OTHOCUTEJBHO BBICOKUN YPOBEHb B3aUMO-
OTHOIICHHWH ¢ KoJuleraMu (OLIEHEH KaK OTJIWYHBIH,
XOPOIIIH).

JlanHasi mpuopuUTeTHAs HAPaBIECHHOCTh JIMY-
HOCTH TaKXe SIBJIIETCS Pe3yIbTaTOM OTHOCHUTEIBHO
BBICOKOI 3HAUMMOCTH JUIsl HUX B Ka4eCTBE (PaKTOPOB,
MOTHBHUPYIOUIUX K TPYAY CIIETyIOIIHX:

¢ rubkuii pabounii rpaduk;

¢ KOJINYECTBO JIOCTATOYHOM HH(pOpMaLUU
0 TOM, YTO MPOUCXOTUT B MEIULUHCKOM YUPEXK-
NEHUU;

¢ CIOXHas U TpyaHas paboTa.

[IpuopuTeTHass HaNpaBIIEHHOCTH JHUYHOCTU
Ha TIpodeCCHOHANIbHYIO c(hepy KU3HU U pelIeHUE
npodeccHoHaANBHBIX 33/1a4 MOJIOJIBIX Bpaueil B Me-
JTUITMHCKOM OpraHu3aIlui 00yCIaBIMBAETCS TOMHU-
HUPOBAHHUEM TaKOW TePMHUHAIBLHOM LIEHHOCTH, KaK
«pu3nyecKoe U ICUXUYECKOE 310POBHEY.
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THE PRIORITY ORIENTATION OF THE PERSON OF AYOUNG DOCTOR
IN PROFESSIONAL LIFE AND PROFESSIONAL TASKS
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Abstract. Purpose. The purpose of the study was to study the priority orientation of the personality of the young doctor
in the professional sphere of life and the solution of professional problems.

Materials and methods.The priority orientation of the individual to the professional sphere of life and the solution
of professional tasks as a component of the professional socialization of young doctors was determined by us using the psychodiag-
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nostic methodology “Motivation in professional activities” developed by B. Bass. This technique allows you to build a personal
profile of the subject, based on three scales characterizing the level of orientation of the individual: the “case”, “self” and
“communication”.

The number of young doctors with a priority orientation of the individual to the professional sphere of life and the solution
of professional tasks were attributed to the surveyed, in the personal profile of which the level of orientation “towards the case”
was the highest and at the same time exceeded the level of the greatest of the two remaining directions of not less than 10% .
The percentage of people with a priority orientation of the individual on the “case” was 35.0%, those with a priority focus
on “themselves” 41.0%, on “communication” 24.0%.

The object of the study was 600 young doctors of the Tver region at the age of 35 years with work experience in the specialty
from 1 year. In total, the impact of 141 factors was analyzed by comparing the distribution of their gradations in the main and
control groups. The significance of differences between distributions was estimated by calculating and verifying ¥*. The presence
of reliable ¢ (p < 0.05) allowed us to consider the influence of the corresponding factor as statistically significant. To assess
the strength of the influence of factors, the coefficient of mutual conjugacy of Chuprov (K) was used.

Results. Formation of the orientation of the individual to the professional sphere of life and the solution of professional
tasks on the gradations of representative factors of conditions and lifestyle contributes to: a high level of health and an active
desire for a healthy lifestyle, a relatively low level of alcohol consumption, a relatively high level of remuneration; availability
of official documents of moral incentives (letters of appreciation and thanks); the fact of work in the period of study in a medical
university; relatively prosperous family relationships (level assessed as excellent, good); relatively high level of relationships
with colleagues (rated as excellent, good).

This priority orientation of an individual is also the result of a relatively high importance for them as factors motivating
the following to work: flexible working hours; the amount of sufficient information about what is happening in the medical
institution; difficult and difficult work.

The priority orientation of the individual to the professional sphere of life and the solution of the professional tasks of
young doctors in a medical organization is determined by the dominance of such terminal value as “physical and mental health”.

Conclusion. It is concluded that factors of the conditions and lifestyle of young doctors are of greater importance for its
formation.
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At the level of the Government of the Russian
Federation, it is recognized that personnel in health
care is the intellectual potential of the industry, which
requires long-term and well-considered training and
constant professional development of each personnel
unit [1, 2]. According to the Decree of the President
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of the Russian Federation dated 07.05.2018 Ne 204,
it is necessary to eliminate the personnel shortage
in medical organizations, provide medical organiza-
tions with qualified personnel, introduce a system
of continuing education for medical workers, includ-
ing using distance learning technologies [3].
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Along with domestic, foreign researchers in the
field of organization and management of health care
agree on the existence of two leading problems
in the personnel potential of health care: the problem
of impaired professional adaptation of a specialist
and the development of professional burnout [4, 5],
as well as the problem of finding the optimal forms
of retention workplace, as well as the professional
development of a doctor [6, 7]. In modern foreign
literature, the formation and development of profes-
sionalism highlighted a number of factors that are
structure-forming in the process of forming the pro-
fessional identity of a young doctor, both during
training and during the first years of practice [8, 9].
These factors include individual features, features of
the external environment, such as shortage, time [10].

In the global medical community, in particular
the European one, there is an active process aimed
at developing the doctor as a professional who is
constantly striving to improve his skills [11].

The priority orientation of the individual to the
professional sphere of life and the solution of pro-
fessional tasks are understood as the qualitative
fulfillment of professional duties, business coopera-
tion and constructive solution of business problems
[12—14]. This priority orientation of the individual,
meets the interests of society and is one of the most
important conditions for the successful operation
of the health care system [15, 16]. At the same time,
the real state of the processes of professional socia-
lization of young medical personnel is far from
optimal and involves a number of issues, such as
increasing interest in the medical profession, improv-
ing ways of employing young people, developing
programs to retain young professionals in the field,
accelerating the process of adaptation to graduates
of educational institutions, their high motivation for
professional development, commitment to the orga-
nization, as well as ensuring satisfaction Employers
quality training of young specialists [17—19].

MATERIALS AND METHODS

The ethical principles of conducting this medi-
cal research with human participation as a subject
were observed in accordance with the 2013 Helsinki
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Declaration of the World Medical Association. In-
formed consent was obtained for participation from
all respondents in this study.

The priority orientation of the individual to the
professional sphere of life and the solution of profes-
sional tasks as a component of the professional
socialization of young doctors was determined by us
using the psychodiagnostic methodology ‘“Motivation
in professional activities” developed by B. Bass [20].
Three scales characterizing the level of orientation
of the individual: 1) to “work” — high-quality per-
formance of professional duties, business cooperation
Quality and constructive solution of business prob-
lems; 2) on “self” — direct reward and self-satisfac-
tion, aggressiveness in achieving status, power, ten-
dency to rivalry; 3) to “communicate” — maintain-
ing relationships with people under any conditions,
focusing on joint activities, but often to the detriment
of specific tasks.

In order to identify the causes and conditions
that determine the priority orientation of the indi-
vidual to the professional sphere of young doctors,
we analyzed two groups of factors:

1) medical and social characteristics of the con-
ditions and lifestyle of doctors (101 factors);

2) psychological characteristics of the value and
motivational spheres of the doctors’ personality
(40 factors).

In total, the impact on the priority orientation
of the individual on the professional sphere of life and
the solution of the professional tasks of the factor
by analyzing the distribution of their gradations
in the main and control groups was analyzed. The
main group consisted of young doctors, whose
“business” orientation was maximal and exceeding
the directivity, which had a submaximal level of
10 percent or more. The control group included doc-
tors whose personal profile was different than in the
main group. In order to eliminate the influence
on the orientation of the individual in the medical
organization of age and gender, the main and control
groups were selected according to these characteris-
tics on the principle of copy-pair. The significance
of differences between distributions was estimated
by calculating and verifying y’. The presence of reli-
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able y* allowed to consider the influence of the cor-
responding factor as statistically significant. In order
to assess the strength of the influence of factors,
the coefficient of mutual conjugacy of Chuprov (K)
was used. Statistical processing of the material was
carried out on a personal computer using the licensed
statistical package Statistica 6.0.

The purpose of the study was to study the pri-
ority orientation of the individual to the professional
sphere of life and the solution of professional tasks.

RESULTS AND DISCUSSION

The prevalence of occurrence of persons with
a priority orientation of the individual to the profes-
sional sphere of life and the solution of professional
problems among young male doctors is statistically
significantly higher than among women (p < 0.05),
which is reflected in Figure 1.

Characteristics of representative factors reflect-
ing the priority orientation of the personality of the
young doctor are shown in Table 1.

Formation of the orientation of the individual
“to work” contributes to a high level of health and
an active desire for a healthy lifestyle. A relatively
high level of health (rated as excellent or good) was
noted by 83.3% of respondents from the main group.
At the same time, people with a different orientation

of the personality, who similarly estimated their
level of health, are 7 times less. The level of alcohol
consumption is relatively high (rated as daily,
weekly) in the main group was noted by 38.0%
of respondents. In the control group, the level of
relatively high alcohol consumption is 1.3 times
higher than in the group with a priority orientation
of the individual towards the professional sphere
of life and the solution of professional tasks.

Orientation “to work™ is a derivative of the
level of wages and levels of tightness in the work-
place. The proportion of young doctors from the
main group, whose self-assessment of the level of
pay is relatively high (excellent or good) is 65.7%.
In the control group, in the same way, 5.5 times
fewer young doctors are considered. Among young
doctors, focused on the professional sphere of life
and the solution of professional tasks, not fixed make
up 36.7% of the number of respondents, and in the
control group this indicator is 1.9 times higher.
The presence of part-time work in another profes-
sional sphere is a negative factor for the formation
of the priority orientation of the individual to the
“cause”. In the group with the priority orientation
of the individual to the “cause” not combining work
in another professional sphere, 9.0%, and in the
control group 3.3 times more.

5,0+3,3

Both sexes

Fig. 1. The prevalence of the priority orientation of the individual
to the professional sphere of life and the solution of professional problems
among young doctors in connection with their gender (p £ m, in %)
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Table 1
The rating-scale of factors having a statistically significant impact (p < 0.05)
on the formation of the priority orientation of the personality of young doctors
Rank Factors Influence
Validity Strenght (K)

1 Self-assessment of health level y¥'=217,5 0,72
p < 0,001

2 Fixedness ¥=127,8 0,56
p < 0,001

3 Self-assessment of the level of remuneration ¥ =128,1 0,55
p < 0,001

4 Good relationships with management ¥ =156,0 0,51
p < 0,001

5 Career prospects, the opportunity to become a leader v*=143,6 0,49
p < 0,001

6 Self-assessment of the level of relationship with family members ¥’ =86,4 0,45
p < 0,001

7 Value orientation “Financially secure life” =108 0,43
p < 0,001

8 Flexible working hours x¥'=93,0 0,40
p < 0,001

9 Work while studying at University x*=68,6 0,39
p < 0,001

10 Sufficient information about what is happening in the medical institution ¥'=78,9 0,36
p < 0,001

11 Self-assessment of the level of relationships with colleagues v’ =40,4 0,31
p < 0,001

12 Value orientation “Physical and mental health” in the hierarchy of values ¥'=51,1 0,29
p < 0,001

13—14 | Complex and difficult work as a factor of labor motivation x*=39,1 0,26
p <0,05

13—14 | Availability of part-time work in another professional field x¥'=27,2 0,26
p < 0,001

15 Availability of official documents of moral incentive x¥'=25,6 0,25
p < 0,001

16 Self-assessment of academic performance in medical University ¥'=15,4 0,19
p < 0,001

17 Self-assessment of alcohol consumption ¥ =9,9 0,15
p < 0,001

18 Value orientation “self-Confidence” in the hierarchy of values ¥'=8,9 0,11
p <0,05

A significant factor contributing to the strength-
ening of the formation of the priority orientation
of the individual “for work™ is the availability of
official documents of moral incentives (diplomas and
thanks). Thus, 21.4% of doctors from the main
group have these regalia, in the group with a differ-
ent orientation of the personality of such doctors,
4.5 times less. A positive influence on the formation
of the priority orientation of the individual on the
“matter” is exerted by the fact of working during
the period of study at a medical university. In the
main group, the individuals who combined work and
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education make up 85.7%, in the control group they
are 1.8 times less. A relatively high level of aca-
demic performance in a medical university (rated
as excellent, good) has a negative effect on the for-
mation of a person’s priority orientation towards
the “cause”. In the main group, relatively high rates
for this criterion were noted in 35.7%, in the control
group these figures were 1.5 times higher.

The strong focus of the individual “on the case’
contributes to the optimal level of interaction with
the family and professional social environment.
69.0% of respondents identified their relationships

b
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with family members as relatively well-off (the level
is rated as excellent, good); in the control group,
almost 3 times less doctors gave the same assessment
to family relationships. A relatively high level of re-
lationships with colleagues (rated as excellent, good)
was noted by 61.9% of young doctors with a priority
orientation of the individual on the “case”, and in the
compared group of such doctors 2 times less.

The differences in motivational and value sphe-
res of young doctors with a priority orientation of
the individual to the “case”, on the one hand, and
their peers, for whom the orientation of the indivi-
dual to the “case” is not a priority, are expressed.

The priority orientation of the “work” of doc-
tors is the result of a relatively high importance for
them as factors that motivate the following to work:
flexible working hours (for 47.6% assigned to the
main group); the amount of sufficient information
about what is happening in the medical institution
(for 52.3% belonging to the main group); difficult
and difficult work (for 31.0% of individuals from
the main group). In the control group, the proportion
of those for whom these labor motivators were also
strong turned out to be significantly lower: on the
motivating factor of flexible working hours 5.0 times;
on the motivating factor of the amount of sufficient
information about what is happening in the medical
institution 3.7 times; on the motivating factor of dif-
ficult and difficult work 4.4 times.

The priority orientation of the individual to the
“case” of doctors is also shaped by factors that play
a relatively small role as tools for creating strong
work motivation. The latter include: good relations
with the management (among those with a priority
orientation of the individual, 14.3% strongly moti-
vated by this factor, in control — 5.0 times more);
the prospect of career growth, the opportunity to
become a leader (in the main group they were highly
motivated only 23.8%, and in the control group
3.7 times more). The priority orientation of the indi-
vidual to the “case” of young doctors in a medical
organization is determined by the dominance of such
terminal values as “physical and mental health”
(in 71.4% of respondents from the main group, it
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occupies high or medium ranking positions), while
in control 1.1 times less.

The leading orientation of the individual on the
“case” of the studied contingent is also conditioned
by the relatively low significance of such values as
“materially secure life” (only 42.8% of the respond-
ents from the main group, it occupies high or medium
ranking positions), for which this value orientation
1s a priority, 2 times more. This also applies to “self-
confidence” (45.3% of respondents from the main
group, it occupies high or medium ranking positions),
and in the control group, the persons for whom this
value orientation is a priority is 1.3 times more.

FINDINGS

Thus, these data indicate that the factors of the
conditions and lifestyle of young doctors, such as,
contribute to shaping the orientation of the individual
towards the professional sphere of life and solving
professional problems.

¢ high level of health and an active desire for
a healthy lifestyle;

¢ relatively low consumption of alcohol;

¢ relatively high level of salary;

¢ availability of official documents of moral
incentives (letters of appreciation and thanks);

¢ the fact of work in the period of study in
a medical university;

¢ relatively prosperous family relationships
(level assessed as excellent, good);

¢ relatively high level of relationships with
colleagues (rated as excellent, good).

This priority orientation of an individual is also
the result of a relatively high importance for them
as factors motivating the following to work:

¢ flexible working hours;

¢ the amount of sufficient information about
what is happening in the medical institution;

¢ hard and difficult work.

The priority orientation of the individual to the
professional sphere of life and the solution of the pro-
fessional tasks of young doctors in a medical organi-
zation is determined by the dominance of such ter-
minal value as “physical and mental health”.
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TPESOBAHNA K ODOPMJIEHUIO CTATEN
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Ecnu uccnenoBanue npoBOAMIOCH MPU HOJ-
JIep’KKE TPAHTOB, TO ATO 00SA3aTENBHO YKA3bIBACTCS
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Ha TIEPBOM CTpaHMIIE CTAThbU BHHU3Y IMOCIE TOPU30H-
TaJIbHON YEPTHI.

CchUIKM Ha IIUTHPYEMYIO JTUTEPATYypy 3aKIIO-
YaloTCs B KBaJpaTHble CKOOKM M pa3MellaroTcs
B KOHIIE MTPEAJIOKEHUS 10 3HAKA MTPEHMHAHUS.

Beenenne coiep>xut 000CHOBaHHUE 1IENH 1 3a/1a4,
a TaKKe aKTyaJIbHOCTh IIPOBE/ICHHOTO UCCIIEIOBAHUSL.

Marepuaibl 1 METObI MOTYT COJICPXKATh TO/I-
3aroJIoBKU. [ Bcex Ucnoib3yeMbIX B padoTe peak-
TUBOB, )KUBOTHBIX, KIIETOUYHBIX KYJBTYp U T.J. HEOO-
XOAMMO TOYHO YKa3bIBaTh MPOU3BOJIUTENEH W/WIH
WUCTOYHUKH TIONy4YeHHUs (C Ha3BaHHUSIMU CTPAHBI,
bupMBbI, HTHCTUTYTA). B MeaummHCKUX McciaenoBa-
HUSX 00s3aTeNbHO YKa3bIBaeTCs YUPEKICHUE, B KO-
TOPOM MPOBOJMJIOCH HCCIIEIOBAaHUE, a TaKXKe UTO
UCCJIeIOBaHUE OJ00PEHO ITUYECKUM KOMUTETOM
COOTBETCTBYIOILIETO YUPEXKICHHS U Y BCEX MallieH-
TOB MOJIy4eHO HHPOPMUPOBAHHOE COTJIacue Ha 00-
paboTKy MepcoHaANbHBIX JaHHBIX. B skcnepumen-
TaJbHBIX HCCIIEIOBAHUSAX C UCIIOIb30BAHUEM KHUBOT-
HBIX YKa3bIBA€TCS, UTO HCCIIECIOBAHUS MPOBOIMIH
¢ cOOI0/IEHNEM BCEX NMPUHIIMIIOB, U3JT0KEHHBIX
B KOHBEHIIMU 10 3alUTE MO3BOHOYHBIX KHUBOTHBIX,
UCMOJIBb3YEMBIX Ul IKCIEPUMEHTAIBHBIX U APYTUX
ueneit (r. CtpacOypr, @panius, 1986). O6s3aTens-
HO YKa3bIBAIOTCS CIIOCOOBI CTAaTUCTUUYECKOM 00pa-
OOTKU JTaHHBIX.

Pe3yabTaThl MOTYT cozlepKaTh MO/I3ar0JI0BKH,
U3JIATal0T CyTh MPOBEACHHBIX UCCIICIOBAHMIA.

B 00cy:kaeHuM npoBOAUTCS aHAIM3 MOJTyYeH-
HBIX JIAHHBIX B COMOCTABIICHUU C JAHHBIMH JTUTEpa-
TYpbl, HA OCHOBAHUU KOTOPOTO JENAI0TCS BHIBOJIBI
U 3aKIIFOYEHUS aBTOPOB.

Ilocne Tekcra craTbu uepe3 1 MHTEpBasI MO LIEHT-
py ctpanuubl noj 3arojoBkoM « BUBJIMOTI'PA-
®UYECKUMN CIIUCOK» npuBoauTCs CIHCOK
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[IUTHPYEMBIX B paboTe JTUTEpaTypHBIX UCTOYHUKOB
B TIOPSIIKE UX HUTHPOBaHUs. DaMUIUN U UHULIAAIIBI
aBTOPOB IIUTHUPYEMBIX PabOT, Ha3BaHUs CTATEH, KHUT,
U3/1aTeNbCTBO, BHIXOJIHbIE JaHHbIE — Keryem 14
npsSMbIM mpudTOM, GopMaTUPOBAHHUE — MO IIH-
pUHE CTPaHUIIBI.

JluteparypHble HCTOYHUKH Ha PYCCKOM SI3bIKE
MPEACTABISIOTCS CIEIYIONIUM 00pa3oM:

Mna cmamen. Qamunuu u UHUYUATLL ABMOPOS
kypcusom. Hazpanue ctatpu // Ha3zBanue xypHaia.
I'on. Homep (Tom) Beimycka. Homep xyprana. Ctpa-
HUIIBl Havajda — KOHIAa cTatbu. Eciu HEeT HoMepa
(Toma) BBIMMyCKa, TO yKa3bIBAETCS TOJIBKO HOMEP
KypHasa (IPsIMBIM IIPUGPTOM).

Jna knue. Damunuu u uHUYUATLL A8MOPOS KYp-
cueom. Haspanue xauru. Mecro n3nanvst: Ha3Banue
n3natenbeTBa (6e3 kaBbruek). ['ox mzmanus. Yucio
CTpaHHI] B KHUTE (MpsAMON mpudr).

IIpumepsr:

1. Paowvikwa I'.B., Cobones A.B., [lywuna D.A.
BiusiHue pazindHbix (HaKTOPOB Ha BapuaOeb-
HOCTh PUTMAa cep/lia y OONbHBIX apTepraIbHON
runiepronueit / Tepanesruueckui apxus. 2007.
Ne 3. C. 55—58.

2. Guzzetti S., Piccaluga E., Casati R. Sympathetic
predominance in essential hypertension: a study
employing spectral analysis of heart rate variabi-
lity // J Hypertens. 2008. V. 6. Ne 9. P. 711—717.

3. Cenuaweunu P.H. ®usnomoruss MMMyHHOUN
cucrembl. M.: Memuraa-3g0posse. 2015. 328 c.

Janee mpuBOINTCS HA AHTJIMIICKOM SI3bIKE TIOJTHBII
MepeBo Ha3BaHUs cTaThbu (KeryieM 14, KUpHBIM
mpuQTOM, TIO IEHTPY CTPAHUIIBI, PONHCHBIMU OYK-
BaMH), 4yepe3 MHTEpBAT — (aMIIAA U UHHUITHAITBI
aBTOpa (aBTOPOB), HIDKE — MECTO PabOTHI, TOPOJ
U CTpaHa KaXXKJO0Tro aBTOpa, NMEpPEeBOJ aHHOTAIUU
U KIIFOYEBBIX CIIOB TEMH K€ MpudTamu, 4To U Ha
pycckoM si3bike. [Ipu HeoOXxoauMoCTH aHHOTALUS
Ha aHTJUHCKOM f3bIKE MOXKET ObITh paclIUpeHa.
Wnentuduxarop ORCID yka3biBaeTcs Ui KaXI0T0
aBTOpa. 3aTeM IO LIEHTPY CTPAHMIIBI O] 3aTr0JIOB-
koM «REFERENCES» ciemyer mojHbIi TIepeBo/]

Ha aHTJIMHUCKUM SI3BIK BCEX LUTUPYEMBIX B CTAaThE
JUTEPaTypHBIX UCTOUYHUKOB. KypcuBoM BbIensercs
Ha3BAHME KypHAJIA WJIM KHUTH:

1. Melero 1., Gaudernack G., Gerritsen W., Hu-
ber C., Parmiani G., Scholl S. et al. Thera-
peutic vaccines for cancer: an overview of cli-
nical trials. Nat Rev Clin Oncol. 2014. Ne 11.
P. 509—24.

Tabnuip! pa3MenaroTcsi B HEOOXOIMMOM MECTe
TEKCTa U TMeYaTaloTcs MPUPTOM, MO3BOISIONIUM
yuTaTh UX 0€3 3aTpyIHEHHs, MPU ATOM TabiuIa
HE JIOJKHA BBIXOAUTH Ha TOJIS U [IEPEXOIUTh Ha Clie-
TYIOIIYIO CTpaHuIly. bonblire TabiuIpl MOTYT OBITH
pa3MeIIeHbI B TEKCTE Ha OT/ACIBHON CTPAHUIIE B allb-
OoMHOI opueHTaru. O0s3aTENBHO yKa3bIBaTh HO-
Mep TaOIHUITEl U €€ Ha3BaHWE Haj TaOIuIei Ha pyc-
CKOM W aHriuiickoMm s3bikax. Kaxmas tabmuia
JIOJDKHA OBITh TIPOHYMEPOBaHa. 3arojIOBKH CTOJIOIIOB
U CTPOK B KaXJ10¥ TaOiuile MULTYTCS Ha ABYX S3bI-
KaX — PYCCKOM U aHTJIMICKOM.

PucyHku OmKHBI OBITH BCTaBJICHBI B TEKCT, HC-
NOJb3Ys TOJBKO PENIAaKTOPhl, HAIEKHO COBMECTHMBIE
¢ penakropoM «Word» (HOMEp puCyHKa, €T0 Ha3Ba-
HUE U HEOOXOJIMMBbIE MOSICHEHUS yKa3bIBaTh 00s13a-
tensHO mpudrTom 10 moa pucynkom). Hazsanus
PHUCYHKOB, JIET€H]Ia ¥ TIOJIHUCH K HUM TaKXKe MUIITYT-
Csl Ha JIBYX SI3bIKaX — PYCCKOM U AHTJIMIiCKOM.

B Ttekcre crarhbum HEOOXOAUMO MPOCTABUTH
CCBIJIKM Ha BC€ TAOJMIIBI M PUCYHKHU (HAIIpuMep,
(tabmn. 1), (puc. 1)).

B cnucke nureparypsl JOJKHBI OBITH Tpe-
CTaBJIEHBI TOJBKO [IUTUPYEMBIE B CTaThe UCTOUHHKH.
Cricok TUTepaTypbl B OpUTUHAIBHOM CTaThe I0JDKEH
BKJTIOYATh 0KOJI0 2() HICTOYHHUKOB, B 0030pe TuTepa-
TYpbl — HE TUMUTUPYETCSL.

K pykomnucu, nmomaBaemMoil B JKypHaJl, aBTOPbI
B 00s3aTeIbHOM TOPSIIKE MPHUKIAIBIBAIOT CIIPABKY
0 pe3yJbTaTax MPOBEPKH Ha IUIaruaT 4epe3 CUCTEMY
«AHTUITJIIATUAT». [1pu BBISBICHUH HETTPABOMOY-
HBIX 3aUMCTBOBAHHII, a TAK)KE NPU HU3KOM KO3 -
[IUEHTE OPUTHHATIBHOCTH TeKcTa (< 85%) pyKOmuCh
OTKJIOHSIETCSI OT MyOJIMKaIUK.
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BeisBienue mnarnata uiei v miarnaTta 1aHHbIX — 3BaHa M OTKJIOHEHA OT IyOJIMKaIMH, 1aKe €CIIM OHA
IPOBOJUTCS B paMKaxX Hay4HOTO PELIEH3UPOBaHUs, YK€ OMyOJIMKOBaHa.
a TaKoKe 1ocye MyOIuKaluy pyKoIcei — o (akTy Pykoriicu, He cOOTBETCTBYIOLIE TPODIITIO W
oOpalleHus] yuTaresieii ¢ COOTBETCTBYIOIIMMHU 3asiB-  O(OPMIIEHHBIE HE B COOTBETCTBHHU C TPEOOBAHUSAMHU
nenusmu. [lpu ycraHoBneHun (akTa HEMPaBOMOY-  KypHaja, BO3BPAIIAIOTCS aBTOpaM Ha JO0pabOTKY
HOT'O 3aMMCTBOBAHUSI JAHHBIX (PE3yJIbTaTOB HAYYHOH 0€3 pacCMOTpPEeHHs pPELleH3EHTaMHU.
paboThl) WK WU PYKONMCH (CTaThs) OyIeT OTo-

Azpec peraKium JKypHaJa:

117198 MocksBa. Y. Mukayxo-MakJias 8.

PYJIH, MeauunHckuil pakyabTeT

Penakumus xypnana «Becruuk PY/IH. Cepus Meaununa
Teaedon: +7 9104651537

E-mail: svgur@mail.ru

OwnokKa

Penakuus xxypuana «Bectauk PY/IH. Cepust: Menuumnay nuHGOpMHUPYET O TOM, YTO OpUTHHAIIbHAS
Bepcus npucianHoi B penmakiuio crarb USMEHEHUWE JIABJIEHUWA B 3AJIHEM MBbIIIIEYHO-
OACIHHUAJIBHOM OVYTJIAPE ITIOCJIE YBEJIMYEHMA OB BbEMA I'OJIEHN CUJIMKAT'EJIEBBIMU
NUMIIVIAHTATAMM aBropos U.I'. Mapununuesa, 3.9. Menanse, HanedyaranHoi B 2018 rony B Homepe 4
(Tom 22) Ha 464—469 cTp., comeprkana omMOKy B MHHLIMANAX aBTopa Menanze 3.0.

[IpaBmiibHOE Hanucanue: Menanse 3.A.

Mistake

The editors of the journal “RUDN Journal of Medicine” informs that the original version sent to
the editors of the article CHANGE OF THE PRESSURE IN THE BACK MUSCLE AND FASTIAL
BOTTOM AFTER THE INCREASING OF THE PANEL VOLUME WITH THE SILICAHELANT
IMPLANTATS by I.G. Marinicheva, Z.E. Meladze, and printed in 2018 in issue 4 (volume 22) at 464—
469 contained an error in the initials of the author Z.E. Meladze.

Correct writing: Meladze Z.A.
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