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COAEPXXAHUE

OPUI'MHAJIbHBIE UCCNTE[JOBAHUA

A.P. [ladasH, J1.B. llpomononosa

OueHKa 3 EKTMBHOCTM MHTPAONEPaLMOHHOI0 YNbTPa3ByKOBOTO KOHTPOAS NpY YAANEHM MHOPOAHbIX TeN
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AHHOTALMSA

AxtyanbHocTb. [puBneYeHMe rpaxaaHCKUX MeLULMHCKUX YYPERIEHUH K OKa3aHWK MOMOLUM B YCOBUAX BOEHHbIX KOH-
(IMKTOB M KOHTPTEPPOPUCTUYECKUX OMEpaLMii CTano BaXHbIM HanpaBfiEeHUEM CUCTEMbI MEAMLIMHCKOrO 0becrneyeHms.
CoBpeMeHHble METOAbI U TEXHUKM XMPYPrvecKoi HaBuraLmm no3sonsioT aheKTUBHO 1 Be3onacHo yaansaTb OCKONKU U3 MSAr-
KUX TKaHen. AKTyanbHOM 3afayeil OKa3aHWs MOMOLLM PaHEHbIM OCTAETCA KaK COBEpPLLEHCTBOBaHWe JieyebHbIX MeponpusTui
MPU MHOPOZHBIX TeNlax B MATKWUX TKaHAXW B LIEJIOM, TaK U BbIBOp CPeACTBa HaBWraLWuM Mpu MOMbITKaX YAaneHUs MHOPOA-
HbIX TeJl.

Lienb uccnepoBanus. YnydileHue pe3ynbTaToB JIEYEHUS! BOEHHOCTYXALLMX C OCKOMOUYHBIMA PaHEHUAIMU MYTEM YyyeTa CrieK-
Tpa NOBPEXAEHWUN U MPUMEHEHWS MHTPAONEPALMOHHOIO YNIbTPa3BYKOBOTO KOHTPOSIS NPY YAANEHUM MHOPOAHBIX TEN U3 MAr-
KUX TKaHeli Ha 3Tane creLmann3vupoBaHHOM XUPYPruyecKon NMoMOLLM.

Matepuanel U Metoppl. [laHHble 253 uctopuin bonesHu naumeHToB, HaxoamBLuMxca Ha nedvenun B [BY PO «lleHTpanbHas
ropogckas 6onbhuua uM. H.A. Cemalkoy». lokasaHus K yLaneHWo OCKOIKOB BKIKOYanM pa3Mepbl OCKOMKa bonee 7 MM,
IOKanu3aumio B 30He KPYMHbIX COCYA0B U HEPBHBIX CTBOJIOB, Pa3BUTME OCTPOr0 rHOMHOro mpolecca. MauneHTsl 6biim pas-
LeneHbl Ha ABe rpynnbl. B | rpynny (koHTponbHyto) Bowm 118 nauueHToB, onepauun KOTOPLIM BbINOSHANACH TPAAMLIMOHHBIM
cnocoboM. Bo Il rpynny (onbitHyto) Bowwn 135 naumeHToB, MM Onepauum NPOBOAUNMCH C UCMOMb30BaHUEM YbTPA3BYKOBOM
BM3yannsaumu. MeTofbl UccnefoBaHU — YNbTPa3BYKOBOW, PEHTIEHOOMUYECKUIA, KIIMHUYECKUIA, CTaTUCTUYECKMIA.
Pesynbtatbl. Y 164 naumentoB (64,8 %) paHeHus Obliv M30MPOBaHHOTO XapaKTepa, NP1 KOTOPOM OCKOJIKM JIOKan30Bannch
B OZIHOW aHaToMmueckoi obnactn. Y 89 naumenToB (35,2 %) bblnn coyeTaHHble OCKOMOYHbIE paHeHus. M3 118 nauueHToB
| rpynnbl, KOTOPBIM OMepauMu BbIMONHANUCD TPAAMULMOHHBIM CrocoboM, 65 u3 Hux (55,1 %) oHu npoBoaumMch mof, MecT-
HOM aHecTe3uel, 53 (44,9 %) — nop Hapko3oM. MMaumeHTaM Il rpynnbl onepauuy NPOBOAMIMCH TOMBKO OJHUM XWUPYProM
noj MecTHol aHecTesueid. [auTenbHOCTb onepauuy, TpaBMaTUYHOCTb BMELLIATENbCTBA M YacTOTa PaHEBbIX MHGEKLMOHHBIX
0CNOXXHEHU BbinK 3HauMTeNbHO MeHblue Bo Il rpynne.

3aknovenune. [lons M30MpOBaHHBIX OCKOMOYHBIX paHeHWW cocTaBnsieT 64,8 %, COYETaHHbIX OCKOMOYHBLIX paHeHuint —
35,2 %. puMeHeHNe MHTPaoNepPaLIMOHHOMO YIbTPa3BYKOBOrO KOHTPOJIS MO3BOMSET 3HAYUTENbHO MOBbICUTL 3PMEKTUBHOCTL
XMpPYPru4ecKoro neyeHust BOMbHBIX C OCKONOYHBIMA PaHEHUSIMU: COKPATUTb TPaBMaTUYHOCTb W NPOLOSIKUTENBHOCTD Onepa-
LW, KPOBOMOTEPIO, YACTOTY Pa3BUTHS MOCNEONEPALIMOHHBIX PAHEBBIX MHDEKLMOHHBIX OCIOKHEHMIA.

KnioueBble cnoBa: M30/MPOBaHHbIE PAHEHWUS; MHOMECTBEHHble paHeHMsl; paHeBble WMH(EKLMOHHbIE OCNOXHEHUS;
COYeTaHHble PaHeHUs; yaaneHne UHOPOAHbIX TeN MArKMX TKaHew; Y3U Markux Tkaxei; Y3U-HaBuraums.
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ABSTRACT

BACKGROUND: The involvement of civilian medical institutions in medical care in military conflicts and counter-terrorism
operations has become an important area of the medical support system. Modern methods of surgical navigation make pos-
sible minimal invasive, effective and safe removing foreign bodies from soft tissues. Clear understanding of injuries’ character
allows better planning of procedures.

AIM: Improving the results of treatment of military personnel with fragment wounds by taking into account the character
of injury and the use of ultrasound control during removing soft tissue foreign bodies at the stage of specialized surgical care.
MATERIAL AND METHODS: Data from 253 case histories who were treated at the State Budgetary Institution RO “Central City
Hospital named Semashko”. Indications for the removal of fragments included the size of the fragment over 7 mm, localiza-
tion near to large vessels and nerve trunks, and an acute purulent process. The patients were been randomized to two groups.
Group | (control) included 118 patients in whom surgery was been performed in the traditional way. Group Il (main) included
135 patients in whom procedures were performed with ultrasound navigation. The research methods are ultrasound, X-ray,
clinical, and statistical.

RESULTS: In 164 patients (64.8%), the wounds were of an isolated nature, where fragments were localized in various anatomi-
cal areas. 89 patients (35.2%) had combined shrapnel wounds. Of the 118 patients in group I, in whom surgery was performed
in the traditional way, 65 patients (55.1%) underwent surgery under local anesthesia, 53 (44.9%) — under general anesthesia
(anesthesia is always general). In 135 patients of group Il, operations were performed by only one surgeon under local anes-
thesia. The duration of surgery, surgery invasion and wound infections rate were significantly lower in group I1.

CONCLUSION: The part of isolated fragment wounds is 64.8%, combined — 35.2%. The use of ultrasound navigation during
surgery can significantly improve the effectiveness of surgical treatment of patients with fragmentation wounds: reduce the
invasiveness and duration of surgery, blood loss, and the rate of wound infectious complications.

Keywords: isolated injuries; multiple wounds; combined injuries; removal of foreign bodies of soft tissues; Ultrasound of soft
tissues; Ultrasound navigation; wound infectious complications.
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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

MpuBReYeHMe rpaXAaHCKUX MeOMLMHCKUX YYpeXaeHui
K OKasaHMI0 MOMOLUM B YCNOBUAX BOEHHbIX KOH(JIMKTOB
W B NEpUOf, KOHTPTEPPOPUCTUYECKWX OMepaumin cTano He-
MarloBaXHbIM HanpaBfieHUEM CUCTEMbI MeJMLIMHCKOro obe-
CNeYeHms.

0pHaKo Mx roTOBHOCTb K BbIMOJIHEHWK 3afiay Mo npen-
Ha3HaYeHMI0 B COBPEMEHHBIX YC/IOBUSIX MPOBELEHUA Creum-
anbHO BOEHHOW ornepaLym onpeAenseTcs TONbKO HaKoMeH-
HbIM OMbITOM OKa3aHWA MeAMLMHCKOM MOMOLUM MauueHTaM
C TpaBMaMu pasfINyHOW CTEMEHU TSIKECTU U JIOKanM3auuu
Mpu OTCYTCTBUM CMELMANBHOMO OMbiTa U 3HaHWIA O CTPYKTYpe
CaHWTapHBIX MOTEPb U BYNILHEPOSIOrUYECKUX 0COBEHHOCTAX
COBPEMEHHBIX BOEHHBIX KOHQIMKTOB. YueT 3TUX (haKToB sB-
NAETCA HEOTBHEM/IEMOW YaCTbl0 OpraHU3aLMOHHO-MIAHOBbIX
1 neyebHO-NpodUNAKTUYECKMX NOATOTOBUTENBHBIX Mepo-
MPUATUIA NEPCOHaNa rpaxaaHckux ydpexaenuin. OcobeHHo-
CTV TPaBM, PaHEHWI 1 MOPAXEHNI, @ TaKKe TaKTUKa BeAeHUS
TaKUX NaLMeHTOB TPebyoT 0cobbIX YCUITMIA OT rpaaaHCKUX
MeJVLMHCKUX CNELManmcToB, HanpaB/eHHbIX Ha JOCTUMHEHME
LieSien SIeYeHus, COXpaHeHUs U YKpenneHus 340poBba [1].

TaK, B BOOPYXKEHHbIX KOHDIMKTaX NOCNEeAHUX LecaTune-
TUIA 0TMEYaeTCA BO3pacTaHWe YacToTbl OCKOMOYHBIX paHe-
Huii (OP) ¢ npeBanupyioLLMM NOBPEXAEHUEM KOHEYHOCTEN
1 ronosbl. CreficTBMEM 3TOr0 ABNSIOTCS NOBPEKAEHUS MAr-
KuX TKaHeit (MT), xapaKTepu3yoLLmMecs 0BLWIMPHOCTLIO U TTy-
BuHoM, a TakKe HensbeHbIM NepBUYHBIM HaKTepranbHbIM
3arpA3HeHneM, NMPUBOJALLMM K PasBUTUI0 MHDEKLMOHHBIX
0CNOXHeHu# [2].

TpafMUMOHHOE XMpYPrUYecKoe YOaNeHue WHOPOLHbIX
Ten (UT) y naumenTos ¢ OP MT sBnseTcs BecbMa MHBa3MBHLIM
M TEXHUYECKY CTIOMXHBIM OMepaTUBHBIM BMELLATEIbCTBOM, KO-
TOpOe B psifie Cly4aeB COMPSKEHO C PUCKOM PasBUTUS Cepb-
€3HbIX M0CNeonepaUmnoHHbIX OCIOXKHeHW. B atoM cnyyae
ocobyto 3HauMMOCTb NpUOBPETaloT LieneHanpaBieHHble TaK-
TUYECKME MOAXOAbI U COBPEMEHHbIE METObI XUPYPrUYECKOM
TEXHUKM W HaBUraLmu, KoTopble obecneunBatoT addeKTUBHOE
1 BesonacHoe yaaneHWe OCKONKOB M3 MT ¢ MMHUManbHOM
TpaBMaTU3aLMel OKPYKaOLLMX aHAaTOMUYECKUX CTPYKTYP [3, 4].

Y4yeT BCEro BbILIEW3NIOKEHHOTO, B TOM YUCNe CTPYKTY-
pbl 1 xapakTepa OP B coBpeMeHHbIX BOEHHbIX KOHGBMKTaX,
a TaKKe MPUMeHeHWe COBPEMEHHBIX METOAO0B AUArHOCTUKM
W BU3yann3aummu Mo3BONAT He TOJIBKO CBOEBPEMEHHO pea-
rMpoBaTh Ha LeNbli AL Ype3BblYailHO BaXKHbIX BOMPOCOB,
KacalLmMxcs yNyyLleHUs KauecTBa U pe3ynbTaToB JIeYEHUS
PaHeHbIX, HO U BbIABUTL U CHOPMMPOBATL TEHAEHUMN BO3-
MOJHOr0 MX U3MeHeHus B ByayLeMm, crnocobeTBys passuUTUO
CUCTEMBI OKa3aHWsi XMpYPruYecKoi MOMOLLM Ha PasfnyuHbIX
3Tanax MeJMUMHCKOI 3BaKyaumm [5, 6].

Lene uccnedosanus — ynydlieHve pe3ynbTaToB fleye-
HWA BoeHHocnyxawwmx ¢ OP myTeM yyeTa cneKTpa MoBpex-
LEHWIA W NMPUMEHEHNS MHTPAoNepaLMOHHOTO YNbTPa3BYKOBO-
ro KoHTpons (Y3 koHtpons) npu ynanedun UT MT Ha 3tane
CrNeuManu3vupoBaHHOI XUPYPrMYeCKON NOMOLLM.
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MATEPUAJIbl U METO/bI

[ins u3yyeHns xapaKTepuCTUKU MOBPEKAEHUH, @ TaKkKe
OLEHKM 3D(EKTUBHOCTY MCMONb30BaHUS MHTPAoNepaLmoH-
Horo Y3 Kontpons npu yaaneHun UT MT y BoeHHOCTyKaLLmX
c OP npoBefieH y4eT OCHOBHbIX CTAaTUCTUYECKUX AaHHBbIX,
OCHOBaHHbIA Ha aHanm3e 253 uctopuin 601e3HM BOEHHOCNY-
Xawmx ¢ 60eBbIMU XMpYpPruyecKMMM TpaBMaMU U Nopaxe-
HUAMM, KOTOPbIM MeAMLUMHCKas NOMOLLb OKasblasiachb Ha
CTALMOHApPHOM 3Tane Creuuanu31poBaHHON XMPYPriyecKoi
nomowm B IBY PO «lLleHTpanbHas ropopckas 6osibHMLA
uM. H.A. Cemaluko» (r. PocToB-Ha-[loHy).

Ins ynanenus UT ucnonb3oBanu cTaHLApTHbIE XWPYp-
TMYECKMEe MHCTPYMEHTHI (3ybuatblii npsmoii 3axmM Koxe-
pa, 3aXMM TUMa «MOCKWUT»). Busyanusaumio ocyLlecTBsn
npu nomoLum Y3 [MarHoCcTUYeCKOM MeaMLMHCKOW CUCTEMBI
«PyCkaH 60» (npoussoautens HIMO «Ckaxep», Poccus) npu
MOMOLLM JIMHEWHOro BbICOKOYAcTOTHOro Aartumka L12-3E,
a TaKXe KOHBEKCHOr0 HM3KO4YacTOTHOro pdatuymka C5-2.
Bcem 60nbHBIM NP MOCTYNEHUM BbIMOAHANINCL PEHTTEHO-
rpamMMbl 06/1aCTU MOBPEXAEHMIA, NOCNE YEro BbIMOJHANOCh
Y3u.

PE3YJIbTATbI

Kak npaBuno, B CBA3M C MHOrO3TanHOCTbIO OKa3aHUs Me-
OVLMHCKOW MOMOLLM 1 CPOKaMM [0CTaBKW paHeHbIX Ha aTan
CMeumanm3vpoBaHHoOK MeAWLIMHCKOM NMOMOLLM OnepaTuBHbIE
BMeLLaTeIbCTBA BbIMNONHANM Ha 3-5-€ CyT nocsie noy4eHus
paHeHus. Ha MOMeHT rocnuTanu3aumm naumeHTaMm BbINoJsHs-
NN peHTreHorpaduio 1 Y3 ckaHupoBaHue 0651acTu paHeHus.
Bce UT Bu3yanuanpoBanuch Kak MeTanjiMyeckue 0CKOJKU 0T
pa3opBaBLuKxcs cHapaaoB. Y 164 (64,8 %) nauneHToB ocKon-
KM I0Kanu3oBaiuch B npefenax 0fHOW aHaToMUYecKon 06-
nactu (puc. 1).

Huxhme
KOHEYHOCTU
_ Bepxnue
poMexHoCTb e "% KOHEYHOCTU
. -y BplowwHas
Tonosa ™, /" cTetka
Mwes

prﬁHaﬂ
KneTka

MosicHuHasn
obnactb

Puc. 1. Pacnpepenenve u3sonuposanHblx OP no nokanusaumm
MoBpeXAEHNN

Fig. 1. Distribution of isolated shrapnel wounds by damage
localization
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0auH
OCKOJIOK
| 90

Heckonbko
OCKOJTKOB

MHOMeECTBEHHbIE
OCKOJTKM

Puc. 2. [lons 0aMHOYHBIX M MHOXECTBEHHbIX M30/MpOBaHHbIX OP
Fig. 2. The proportion of single and multiple isolated shrapnel
wounds

YcTaHoBMeHO, 4To U3 164 MauMeHTOB C NIOKanM3aumen
OCKOJIKOB B 0JHOI aHaTOMMYecKom obnact y 43 (26,2 %) UT
Haxoaunuck B MT HWKHMX KoHeuHocTel, y 29 (17,7 %) —
BEPXHUX KOHeuHocTel, y 25 (15,2 %) — BpIOLIHOM CTEHKM,
y 23 (14,0 %) — rpygnHoit knetky, y 22 (13,4 %) — nosicHny-
Hoi obnacu, y 19 (11,6 %) — ronosbl v wewu, y 3 (1,8 %) —
NPOMEXKHOCTU.

Mpu atoM y 78 (47,6 %) naLUMEHTOB UMeNCA OAMHOYHBIN
OCKONOK, Y 49 (29,9 %) onpenensnock 2-3 ockonka u y 37
(22,6 %) BbIfBNAAM Hanuume MHoxecTBeHHbIX UT — po
15 ockonkos (puc. 2).

Y 89 (35,2 %) naumeHToB oTMeyanu Hanuuve UT B He-
CKOJIbKUX aHaTOMMYECKUX 00N1acTaX: HUXKHUE KOHEYHOCTH,
BK/IOYas AroAuLy, BEPXHUE KOHEYHOCTM, TOJoBa U Lues,
rpySHas CTeHKa, OprLwHas CTeHKa, NOACHWYHAsA obnacTb,
npoMeXxHocTb (puc. 3).

Pasmepbl UT BapbupoBanm o1 1 MM 0 2 cM.

N3 89 naumenToB ¢ couyetaHHbiMu OP y 35 (39,3 %)
NT nokanusoBanucb B MT HMMHUX M BEPXHUX KOHEYHO-
cTen, a Takxe bpiowuHon cTeHky, ¥ 18 (20,2 %) — HUKHUX
M BEPXHUX KOHEYHOCTEW, FPYAHON KIETKW, LUEU W TOJOBbI,
y 14 (15,7 %) — rpyaHoi KneTku, MOSICHUYHOM obnacTu
n wen, y 13 (14,6 %) — HMKHUX KOHEYHOCTEM, BKJIHOYas
AroAMLbI, NOSICHUYHOM obnactn v ronossbl, y 9 (10,1 %) —
TPYAHON KNETKK, rofoBsl U Wwen. pn 3ToM y Kaxaoro naum-
eHTa BbisBnisam B MT ot 20 go 50 UT pasnnuHbix pa3Mepos.

CrnepytolumM 3TanoM SBASNOCH OPMUPOBaHUE OCHOB-
HbIX MOKa3aHuii K yaaneHuio UT: pa3mepbl ockonka bonee
7 MM, nokanusauus UT B 30He KPYMHbIX COCYA0B W HEPBHBIX
CTBOJIOB, Pa3BUTHe OCTPOr0 FHOWMHOro npouecca B obnactu
paHeBOro KaHana.

OBHMM M3 ONTUMaNbHLIX BapWUaHTOB JIEYEHWUS! BOEHHO-
CITYXKALLMX C OCKOMOYHBIMM PaHEHUAMM ABNSETCS NPUMEHE-
HWe MEeTOAO0B MHTEPBEHLMOHHOW Pafnonorky, B 4acTHOCTY
ynanenue UT MT nog Y3 KoHTponeM. Mpu 3TOM BbINOSIHEHME
XMpYpruyecKoii npoueaypbl nog, Y3 KOHTposieM UMeeT onpe-
LeNleHHble MPeyMyLLecTBa Nepef, UCMob30BaHUEM C TaKo
e Lie/Ibl0 PeHTreHOBCKOM (/IlOpOCKONMM, KoTopasl He Mo-
3BONIAET B JO/KHON MEpe BU3Yanu3upoBaTh XUPYPruyecKuil
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BepxHue 1 HIXKHME KOHEYHOCTH,
BptoLuHan cTeHKa
w40

_ HuxHme n BepxHme

... KOHEYHoCTH,

7 BploLLHas CTeHKa,
rPYAHan KNeTka,
Lesi, ro/oBa

[pyoHas Knetka,
rosoBa, wes -~

HuHMe KoHeYHoCTH, [pyAHas KneTKa,
MOSICHMYHasA 00N1acTb, rofloBa  MOACHMYHAA 06nacTh, Lues
Puc. 3. Pacnpenenenue coyetaHHbix OP no nokanu3aumm noBpex-
JleHui
Fig. 3. Distribution of combined shrapnel wounds by damage lo-
calization

MHCTPYMEHTapuiA BOAM3M COCYAMUCTO-HEPBHBIX MyYKOB, YTO
CYLLLeCTBEHHO MOBbILLAET PUCK MX MOBPEXAEHNS.

Tak, Bce maumeHTbl BbiMKM pasfeneHbl Ha [Be TPynmbl.
B | rpynny (KoHTponbHyto) BXxoamnm 118 naumeHToB, y KO-
Topbix UT yaananu TpaguumonHbiM cnocobom. Bo Il rpynny
(onbITHYIO) ObinM BKOYEHbI 135 naumeHToB, Yy KoTopbix UT
yaansnm us MT ¢ npumeHeHWeM NOCTOSHHO MHTpaonepaLy-
OHHOI1 Y3 BM3yanu3aumm.

Hamn npoBefeH cpaBHUTENbHbIA aHanu3 pesynbTa-
TOB NIeYeHWUs! NaUMEHTOB B UCC/eLyeMbIX rpynnax u ycra-
HOBMEHO, yTo B | rpynme omepaTWBHOE BMELLATENIbCTBO
y 65 (55,1 %) naumeHTOB BbIMOSHANOCL NOL MECTHOW aHe-
cTeaveit U y 53 (44,9 %) — nop Hapko3soM. [lpu aToM, Kak
npaBuIio, B oNepaLum y4acTBOBaIM He MEHee [IBYX XMpYproB.
B 3aBucumocTu ot nokanusaumm UT B MT anga ux yaanexus
BbIMOJHANM OnepaTuBHble AocTynbl AnnHoid ot 10 go 30 cm
(M+m18,7 + 6,5 cm) (puc. 4, 5).

Bpems onepaTtuBHOro BMeLLaTeNbCTBa BapbMpoBano oT
40 MyH 1o 54 (M+m 2,3 £0,6 u). B xofe Hero yaaBanocb
ynanutb He bonee 2 UT (ockonkos). B 36 (30,5 %) cnyyasx
He yLaBanocb BU3yanuaupoBsatb 1 yaanutb UT, onepatusHoe
BMeLLaTeIbCTBO 3aBEpLLaNoCh APEHUPOBAHUEM OMepaLMoH-
HO¥A PaHbl.

B | rpynne y 17 (14,4 %) naumeHToB passunuch nocne-
OnepaLMoHHble paHeBble MHPEKLMOHHbIE 0CNOXHEHUS, KO-
TOpble NoTpeboBanu AONOAHUTENBHOTO fedeHus. Cpoku npe-
ObiBaHMsA B CTaLMOHape nauueHToB | rpynnbi nocne onepauum
BapbupoBanu o1 7 ao 14 cyt (M + m 10,8 + 2,5 cym).

Bo Il rpynne y Bcex mauMeHTOB onepaTMBHOE BMe-
LIATeNbCTBO BbLINOJHANOCL MOJ MECTHOW aHecTesueil.
Mpu 3TOM B ONEpaLmMm y4acTBOBaN TOJLKO OMH XMPYPr BMe-
cTe c onepauuoHHon cectpoid. Mocne Y3 Busyanusaumm UT
B MT (puc. 6) ero ynansnu ogHuM u3 apyx cnocobos. Mep-
Bbli CMOCO6 — Yepe3 paHeBOM KaHas, BTOPOW — Yepes 0T-
AeNbHbIN MUHUMAJIbHBIN pa3pe3 No KpaTyalLlen TPaeKTopUu.
Bropoii cnocob ucnonb3oBanu, korga UT Haxogmnoch Ha
[0CTaTO4HO BOMbLIOM PaccTOSHUW OT BXOZHOIO OTBEPCTUS
PaHEBOr0 KaHana Ha KoXHoM nokpose (puc. 7). Mpu 3toM
pa3Mepbl OMepaLyoHHOr0 LOMOSHUTENBHOTO JOCTYNa, KaK
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- i
Puc. 4. TpaomMuMOHHBIA JOCTYN NO 3afjHEN NMOBEPXHOCTW neBoro  Puc. 5. TpaguumoHHbIN AOCTYN Mo nepeaHeit NoBEpPXHOCTM NpaBoro
npeaneybs nneva
Fig. 4. Traditional access on the back of the left forearm Fig. 5. Traditional access on the front surface of the right shoulder

BxozHoe orBepcTve

1 Oacuvs nneva

il ﬂarepaanaﬂ T0/I0BKa
Tpexrnaam?l MbILLLbI

=
bpaHium 3amnma

WHopoptoe WHopoaHoe
Teno Teno
Puc. 6. Y3 Bu3yanusaums MHOPOAHOrO Tena B MblLLaX mieya Puc. 7. YnbTpasBykoBass BM3yanusauus OpaHlwen 3axuMa
Fig. 6. Ultrasound imaging of a foreign body in the shoulder ¢ uHopoaHbIM TenioM
muscles Fig. 7. Ultrasonic visualization of the clamp branches with
a foreign body

Puc. 8. Pa3mep onepauuoHHOro focTyna, conocTaBuMblii C AUaMeTpoM 13BJIeKaeMoro MHOPOAHOro Tena
Fig. 8. The size of the surgical access is comparable to the diameter of the extracted foreign body

npaBuno, bW CONOCTaBUMBI C AWAMETPOM U3BJIEKaeMo- 3AKJTIOYEHUE

ro UT v BapbupoBanu oT 5 go 15 MM (M +m 8,2 £ 1,4 MM) lpoBefeHHbI HaMy aHanM3 BbISBUI O4EBUAHBIE MPENMY-
(puc. 8). B npouecce onepaTMBHOrO BMeLLATENbCTBA yAaBa-  LLECTBA NMPUMEHEHUS MHTPAONePaLMOHHOro Y3 KOHTpons npu
nocb ybpatb Bce BU3yanusupyemble ockonku. Kak npasuno,  yaaneHun UTy naumeHTos ¢ OP no cpaBHeHUto € TpaavLMOH-

BO BPeMs onepaumm yaansim 3—4 ockoska (MakcuManbHO —  HbIM OMepaTUBHLIM BMELLATeNIbCTBOM. MIHTpaonepauyoHHoe
no 10). BpeMs onepatvBHoro BMeLuatesibcTea Bo Il rpynne Y3 ckaHMpoBaHWe B MOCTOSIHHOM PEeXMMe MO3BOSISET TOYHO
Kone6anock o1 3 o 35 MuH (M + m 18,5 + 4,3 MuH). onpegenutb GopMy, pa3Mepbl, CTPYKTYPY M NOKanM3aLmio

Y nauwentoB Il rpynnbl nocneonepaunoHHblx paHeBbix — WT B MT, ero B3aMMOOTHOLLEHMS C OKpPYXalOLWMMK aHaTo-
MHMEKLMOHHBIX OCTIOXHEHMI He 0TMeYanu. Bce onepupoBaH-  MMUYECKUMM CTPYKTypamu (cocyfamu, HEpBHBIMU CTBOMaMM,
Hble B 3TO rpynne 6biu BbINUCaHbI B YL0BNETBOPUTENIBHOM  CYXOXUIUAMM). 3TO AaeT BO3MOXHOCTb ONpejenuTb Haubo-
COCTOSHWM Ha 3-M CyT Noc/e onepauyu. Nee ONTUManbHbIN OMepaLMoHHbIA LocTyn Ans yaanenus UT,
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MOJHOCTBHO BU3YanbHO KOHTPOIMPOBATL BbIMOJIHEHWE 3aKpPbl-
ThIX MaHUMYAALMIA XUPYPrUYECKUMU MHCTPYMEHTaMU B pakHe,
YTO MPaKTUYECKM MCKITOYAET PUCK MOBPEXAEHNS aHAaTOMMU-
UECKY BaXKHbIX CTPYKTYp. [pu 3TOM BO BCeX cnyyasx yAaeTcs
BbINOJHUTL ONepaTUBHOE BMELLIATE/LCTBO NS, MECTHBIM 06e3-
bonvMBaHWEM M MaKCMMaNbHO MUHUMU3MPOBATH OMepaLyMoH-
HYH0 TPaBMy 3a CYET YMEHbLLEHWS pa3Mepa XMpYpruyeckoro
L0CTyNa W 3HAUUTEIbHOr0 COKPALLIEHUS BpEMEHW NPOBEAEHMS
onepauuu. Bce ato nossonset fobutses xenaemoro xupyp-
ruyeckoro pesynbrtata (ynanexus UT), usbexartb pa3sutus
MocneonepaLmoHHbIX PaHEBbIX OCTIOKHEHWUA U 3HAYUTEJTBHO
COKpaTUTb CPOKY NpebbiBaHUA NaLMeHTa B CTaLMOHape.

Mpyu Mcnonb3oBaHUKM TPASMLMOHHOTO XMPYPrUYecKoro
cnocoba He ynaetca Bu3yanusuposatb W yaanutb UT nz MT
MPaKTUYECKW B TPETU C/y4aeB, HECMOTPSA Ha 3HAUMTENbHOE
paclupeHne onepaumoHHoro goctyna. OcobeHHO CnoXHo
BbIMOSIHUTL Y[aNleHNe OCKOJSIKOB M3 KPYMHBIX MbILLIEYHBIX
MaccuBoB (sroguubl, 6eapo, bploWwHas CTeHKa, MOSACHUYHas
obacTb), a TakKe BBNM3KM pacrnonoxeHus KpyrnHbIX COCyA0B
W HepBHbIX CTBOMOB. KpoMe TOro, JOMONHUTENbHbIE CNOX-
HOCTW BO3HWKAIOT B CBA3W co cMelleHneM u UT B MT npu
BBEJIEHUM PacTBOpa HOBOKaMHa B XO[e NpOBeLEeHUs MecT-
HOM WHUNLTPALMOHHOI aHecTe3uu. Mpu 3ToM nouTu B 45 %
C/ly4aeB NpUXOAMTCA OTKA3bIBaTbCA OT MPOBELEHMSA Onepa-
TMBHOTO BMeELUATeNbCTBA NMOJ MECTHbIM 0be3bonvBaHneM
1 npuberatb K HapKko3y. Bbicokas TpaBMaTM4HOCTb U Bonb-
Was NpOAOCIKUTENBHOCTb OMEpaTUBHOTO BMeLLATeNbCTBa
Y NMauMeHTOB KOHTPOSIbHOW Tpynmbl B 3HAUYUTENbHONW Mepe
npegonpesenunyu pasBuUTMe Y HUX [0CTaToyHo 6orbLuoro
uucna NocneonepaLumoHHbIX paHeBbIX MH(EKLMOHHBIX OC-
TOXXHEHWW, YTO CONPOBOXAAN0Ch YBEIMYEHNEM MOYTHU B TPU
pa3a CpoKoB NpebbiBaHMA MX B CTALMOHApe MO CpPaBHEHWIO
C MauMeHTaMW ONbITHOW Fpynmbl.

BbiBOJbI

3a BpeMs HabnoeHNS B KOHTUHTEHTE PaHeHbIX, Haxo-
OVMBLUMXCA Ha CTALMOHAPHOM JIeYeHUn B ropo/IcKoi 60sbHK-
Lie, 1oNA NaLUUEHTOB C U30/MpoBaHHbIMU OP paHeHusaMM co-
cTaBnana 64,8 %, couetaHHbix OP — 35,2 %. OcHoBHas gons
M30JIMPOBAHHbIX N COYETAHHbIX ﬂOBpE)K}J,eHVIVI NPUXoauTCA Ha
PaHEeHWSA BEPXHUX U HUKHUX KOHEYHOCTEN, DPIOLLIHON CTEHKM,
roJI0BbI U LLIEW.
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lpMeHeHWe WMHTpaonepauMoHHOro Y3 KoHTpons npu
ynanenum UT MT y naumentoB ¢ OP no3ssonsieT 3HaumTenb-
HO MOBbLICUTb 3PGHEKTUBHOCTD XMPYPIUYECKOTO JEYEHHS.
Ero nonoxwrenbHbIN pesynbTat B 3TOM Ciyyae JoCTUraeTcs
Mpex e BCero 3a CHeT NOCTOAHHOW 1 YeTKoW Y3 BU3yanu3a-
LMK ypanseMoro obbeKTa, aHaTOMUYECKUX CTPYKTYp M pabo-
UMX MHCTPYMEHTOB XMpYpra B X0 OMepaTMBHOMO BMELLIATESTb-
CTBa, ONTUMU3ALMM XMPYPrUYECcKOro AOCTYMa W 0repaTUBHOMO
MPMEMa, YTO 3HAYMTENbHO YMEHBLUAET CTeMeHb TpaBMaT3Ma
BMeLLUaTeNbCTBa M BPEMS ero BbIMONHEHNS.

WNHTpaonepaumoHHbIi Y3 KOHTpOb No3BoNseT usbexarb
pa3BMTUS MOCNEONEPaLMOHHBIX PaHeBbIX MH(EKLMOHHbIX
OCJIOXHEHWIA, YTO CYLLECTBEHHO COKPALLAeT CPOKM rocnuTa-
nm3aumm naumenToB ¢ OP n cnocobeTeyeT mx bonee bbicTpon
peabunutauum.

AOMOTHUTENIbHAA UHOOPMALUA

UcTounmk dmHaHcnpoBanus. GuHaHcMpoBaHWe AaHHOM pabo-
Tbl He MPOBOAMNOC.

KoHdnukT untepecoB. ABTopbl AeKnapupyroT OTCYTCTBUE SB-
HbIX M MOTEHUMaNbHbIX KOH(IMKTOB MHTEPECOB, CBA3AHHBIX C My-
OnMKaLmMen HacToSALLEN CTaTb.

3JTnyeckas akcnepTusa. MccnenoBaHue 0f06peHO NOKabHBIM
3TMYECKUM KOMMUTETOM.

Bknap aBtopoB. A.P. [lanasH — KOHLENUMA U [AW3aiiH,
aHanu3 W WHTeprpeTaums AaHHbIX, BbIMONHEHWE OMepaTUBHbIX
BMeLLATeNIbCTB M MOCNEonepaUnoHHoe JieueHue 6onbHbIX, NofA-
rOTOBKa PYKOMWUCU U OKOH4aTenbHoe opobpenue. J1.B. Tlpo-
TononoBa — cbop M obpaboTka MaTepuana, aHanu3 U MHTep-
npeTauus LaHHbIX, BbIMOJHEHWE OMEPaTUBHbIX BMELLATENbCTB
1 MocneonepaLmnoHHoe NeyeHne OOJbHBIX, MOArOTOBKA PYKOMM-
cu. Bce aBTopbl npounu 1 opobpunu GuHanbHYK Bepcuio nepen,
nybnanKaumeil.
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pouenty P.L. TeHuypuHy, a Takxe A.B. Mapakynuny, P.A. Abayn-
narapxuesy, B.A. Cysapko, AJ1. XatnamapxusHy, B.A. EcayneHko,
A.B. T'oxuHoi4, 3a noMolLLb B Nie4ebHOM npoLiecce AaHHO KaTeropum
BonbHbIX.

3. Mowmor H.B,, MnaxotHukos WA, ManuHuH H0.10., n ap. AHanns
pe3yNbTaToB XMPYpPruyeckoro feyeHs NaLMeHToB C OrHeCTpesbHO-
OCKOJIOYHBIMA PaHEHMAMU MAFKWX TKaHel BO Bpems HoeBbIX [en-
cTBuMiA B [loHewUKol HapoaHon Pecnybnnke // Meamko-coumanbHble
npobnembl cembh. 2017. T. 22, N° 2. C. 80-84. EDN: XZCRBR

4. 3ybos Al Watanos ALl BerHep [1.B., u ap. YnbtpassykoBast
[MarHoCTMKa MHOPO/HbIX TeN y MOCTPaAaBLUMX C COYETAHHOM Tpas-
MO rpyAu 1 3mBOTa // BECTHWK HEOTNOKHOM M BOCCTAHOBUTENBHOM
xupyprim. 2021. 7. 6, N° 2. C. 73-83. EDN: 0ZAQIO



https://elibrary.ru/nmbbhi
https://doi.org/10.33266/2070-1004-2023-3
https://elibrary.ru/ttjbde
https://elibrary.ru/xzcrbr
https://elibrary.ru/ozaqio

OPTHATTBHBIE MCCTTE[IOBARMA

5. JliotoB B.B., BonHosckwmin AE., ParyavH E.B., u ap. OnbiT pabots
BOEHHOI0 KIMHWMYECKOr0 roCMMTasA Mo OKasaHwio CrieLani3vpoBaH-
HOM MEAMLIMHCKOI MOMOLLYM MOCTPAAABLUMM C aBTOZIOPOXKHOMN TpaB-
moi // MeawmuwHa Katactpod. 2013. N° 2 (82). C. 8—11. EDN: QCRPJZ

REFERENCES

1. Solosin VWV, Kuzmin SA, Vyaltsin SV, Grigor'eva LK. Organiza-
tion of first aid to wounded servicemen in the zone of armed con-
flict. Disaster Medicine. 2023;(3):53-56. (In Russ.) EDN: NMBBHI
doi: 10.33266/2070-1004-2023-3

2. Kunitskiy YuL, Grintsov AG, Khar'kovskiy VA, et al. Features of
battle trauma during the local armed conflict in Donbas. Vestnik
neotlozhnoy i vosstanovitel'noy khirurgii. 2019;4(3):47-50. (In Russ.)
EDN: TTJBDE

3. Momot NV, Plakhotnikov IA, Malinin YuYu, et al. Analysis of the
results of surgical treatment of patients with burnsharch wounds of
soft tissue during combat in the Donetsk people’s republic. Medical and
social problems of family. 2017;22(2):80-84. (In Russ.) EDN: XZCRBR

0b ABTOPAX

ApceH Pyponbdouy [lagasH, Bpay-Y3/, Bpau-xvpypr BbiCLLEN
KBanuduKaLmoHHo kateropumu; ORCID: 0000-0002-1766-305X;
eLibrary SPIN: 4849-3057; e-mail: doctordadayan@gmail.com
*JTropMuna BnagumuposHa lMpotononosa; agpec: 119435,
Poccwms, r. Mocksa, yn. Pocconnmo, aoM 11, ctpoeHue 2,

ORCID: 0009-0009-4244-1246; e-mail: Vvl.prot@yandex.ru

* ABTOp, OTBETCTBEHHbIN 3a Nepenucky / Corresponding author

Tom 43,Ne 2, 2024

DOI: https://doi.org/ 10.17816/ rmmar623074

V138ecTua Poccuiickonm
BOEHHO-MeMLIHCKOM aKaaemmm

6. BonHosckui A.E., MaxHosckuin AW, Pary3aun E.B., n gp. Cosep-
LUEHCTBOBAHME MeMKO-CTAaTUCTUYECKOrO y4eTa D0eBbIX CaHWUTap-
HbIX noTepb // MeauupHckuia BecTHuk MBI 2013. N2 2 (63). C. 5-8.
EDN: PWKPLL

4. Zubov AD, Shatalov AD, Vegner DV, et al. Ultrasound diagnosis
of foreign objects in injured patients with combined thorax/ abdo-
men traumas. Vestnik neotlozhnoy i vosstanovitel'noy khirurgii.
2021;6(2):73-83. (In Russ.) EDN: 0ZAQIO

5. Lyutov VW, Voynovsky AE, Raguzin EV, et al. Experience of activ-
ity of military clinical hospital in delivery of specialized medical care
to road traffic accident victims. Disaster Medicine. 2013;2(82):8-11.
(In Russ.) EDN: QCRPJZ

6. Voynovsky AE, Makhnovskiy Al, Raguzin EV, et al. Im-
provement of medical statistical recording of military medi-
cal losses. Meditsinskiy vestnik MVD. 2013;2(63):5-8. (In Russ.)
EDN: PWKPLL

AUTHORS' INFO

Arsen R. Dadayan, MD, Ultrasound specialist, surgeon of the
highest qualification category; ORCID: 0000-0002-1766-305X;
eLibrary SPIN: 4849-3057; e-mail: doctordadayan@gmail.com
*Lyudmila V. Protopopova; address: 11, bld. 2, Rossolimo str.,
Moscow, Russia, 119435; ORCID: 0009-0009-4244-1246;
e-mail: Vvl.prot@yandex.ru



https://elibrary.ru/qcrpjz
https://elibrary.ru/pwkpll
https://elibrary.ru/nmbbhi
https://doi.org/10.33266/2070-1004-2023-3
https://elibrary.ru/ttjbde
https://elibrary.ru/xzcrbr
https://elibrary.ru/ozaqio
https://elibrary.ru/qcrpjz
https://elibrary.ru/pwkpll
https://orcid.org/0000-0002-1766-305X
https://www.elibrary.ru/author_profile.asp?spin=4849-3057
https://orcid.org/0000-0002-1766-305X
https://www.elibrary.ru/author_profile.asp?spin=4849-3057
https://orcid.org/0009-0009-4244-1246
https://orcid.org/0009-0009-4244-1246

V138ecTua Poccuiickonm
OPUMHATTBHBIE MCCNELOBAHNA ToMm 43, N 2, 2024 BOEHHO-MeAVILIHCKOW aKafemMin
133

YOK 616.314:614.3
DOI: https://doi.org/10.17816/rmmar629821

OcobeHHOCTM CTOMaTOIOrMYeCKOro craTtyca
cnewuanucToB-onepaTopoB NOABOAHbIX TEXHUYECKUX
CpeAcCTB MOPCKOWU TEXHUKM

[K. WynenuH, A.B. MoToukas, B.A. enesHsk, C.A. MapdeHos, .. KyTenes,
K.C. LynenuH, B.C. MBaHoB

BoeHHo-MenunHcKas akapemus, CaHkT-lMetepbypr, Poccus

AHHOTALMA

AxTtyanbHocTb. XapaKTepHoi 0COBEHHOCTbH) MpOQeccHoHanbHOM AeATeNbHOCTU CheuuanucToB BoeHHo-Mopckoro dnoTa
ABNAETCSA CUCTEMATUYECKOE BO3ZENCTBME HA OPraHM3M KOMIJIEKCa Ceumnduyeckux HebnaronpusaTHbIX GaKTopoB onepaTop-
CKOro TpyAa u obutaemMocTu Kopabns, KOTopble CO34at0T NPeLnochiIKY K pOPMUPOBaHMIO He TOJIbKO COMATUYECKOM, HO U CTO-
MaTOo/IOrMYECKOM NaToNoruu.

Lienb nccnepoBaHuss — npoBefeHWe CPaBHUTEIBHOMO aHanu3a CTOMATosIorMYecKoro cTaTyca CreLManucToB-0nepaTopoB
MoJBOAHbIX TEXHUYECKUX CPeLCTB MOPCKOM TEXHUKM U oduuepoB CaHKT-leTepbyprckoro rapHM3oHa.

Matepuansb! u MeTogpl. [TpoBeseHO PeTPOCNEKTUBHOE McC/eoBaHue 3ybHOI hopMyNbl 66 BOEHHOCNYXKALLMX MO KOHTPAKTY.
OcHoBHyt rpynny coctaBunu 37 onepaTopoB MOABOAHBIX TEXHUYECKMX CPeACTB B Bo3pacTe 32-56 neT, cpefHwii Bo3pacT
44,7 + 5,7 net. B rpynny cpaBHeHus Bowwm 29 odpuuepos CaHkT-INeTepbyprckoro rapHu3oHa B Bo3pacte 39-52 fieT, cpeLHuiA
Bo3pacT 46,3 + 3,2 net. CTOMaTONOMMYECKMIA CTATYC OLLEHUBANM MO 3HAYEHMI0 KO3DdULMEHTA MHTEHCUBHOCTM Kapuo3HOro
npoLiecca, a ypoBeHb CTOMATO/I0MMYECcKoM noMoLLm — no obuienpuHsToil dopmyne M.A. Jleyca.

Pe3ynbTathl. YcTaHOBNEHO, YTO CTOMATONOTMYECKMA CTaTyC OMEpaTopoB MOABOLHbLIX TEXHUYECKUX CPEACTB OT/MYaeTCs
LOCTOBEPHO MEHBLUMM KONIMYECTBOM KapuO3HbIX M yAaneHHbIX 3y60B, a KO3(MGULMEHT MHTEHCMBHOCTU KapuO3HOMO Mpo-
Llecca XoTb M He MMeN CTaTUCTUYECKUX pasnuunid, Ho bbin MeHblue (10 yen. ep.), yem B rpynne cpaBHenus (11 yen. en.).
31 0c0oBEHHOCTM HaLM 3aKOHOMEPHOE OTPAXKEHWE M B [OCTOBEPHBIX Pa3iNuMsAX MOKa3aTesif YPOBHS CTOMATONOMMYECKOM
nomoLuu. B rpynne onepatopoB NoABOAHBIX TEXHUYECKUX CPEACTB OH cocTaBun 92,4 + 14,1 %, a B rpynne oduuepo CaHKT-
MeTepbyprckoro rapHusoHa — 57,1 + 18,4 %. Otnnumii uccneyeMblx nokasatenei Npu pasaeneHun NauUeHToB Ha noarpyn-
Mbl M0 BO3pacTy (MONOAOW, CPeAHUIA) He BbISBUNN.

3aksioueHmne. HecmoTpst Ha ocobble ycnoBus npodeccuoHanbHoW AeATeNbHOCTH, CTOMATONOMMYECKUIA CTATyC M NOKa3aTeNb
CTOMATO/NOTMYECKON NOMOLLM Y OMepaTopoB MOABOAHBIX TEXHUYECKUX CPEACTB OKas3ascs Jyulle, 4eM y oduuepoB CaHKT-
[eTepbyprckoro rapHM3oHa. 3T0 MOXHO 0BBACHUTL He TONBKO 60siee BbICOKUM YpOBHEM Jie4ebHO-NpodunaKkTUiecKomn cTo-
MaTOo/I0rMYECKOM NOMOLLM, HO U NyyLLel MOTUBaLMEN OMepaTopoB NOABOAHBIX TEXHUYECKUX CPEACTB K NOAJEPKAHMI0 CTOMA-
TONOrNYECKOr0 3[40POBbS B CBA3U C ASIUTENbHBIMU aBTOHOMHBIMM MOX04aMMU.

KnioueBble cnoBa: BOeHHas MeAMUMHa; MOpCKaAa MejuuuHa; CToMaTosorna; noaBogHUKKW; NOABOAHbIE TeXHUYECKue
CpeacTBa; cneunannctbl-onepaTopbl; CTOMaTOoJI0rM4ecKun CTaTyC; Kapuec.
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Features of the dental status of specialists-operators
of underwater technical means of marine equipment

Dmitriy K. Shulenin, Alina V. Pototskaya, Vladimir A. Zheleznyak, Sergey A. Parfenov,
Gennadiy G. Kutelev, Konstantin S. Shulenin, Valeriy S. Ivanov
Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: Conduct a comparative analysis of the dental status of specialists-operators of underwater technical equip-
ment and military personnel of the St. Petersburg garrison.

MATERIALS AND METHODS: A retrospective study of the dental formula of 66 contract servicemen was conducted. The main
group consisted of 37 operators of underwater technical equipment aged 32 to 56 years, with average age of 44,7 + 5,7 years.
The comparison group included 29 officers of the St. Petershurg garrison aged 39 to 52 years, with average age of 46,3 + 3,2 years.
Dental status was assessed by the value of the intensity coefficient of carious process, and the level of dental care according
to the generally accepted formula of P.A. Leus.

RESULTS OF THE STUDY: It was found that the dental status of underwater equipment operators differs significantly in the
number of decayed and extracted teeth, and although their coefficient of intensity of the carious process did not have statistical
differences, it was significantly less (10 units) than in the comparison group (11 units). These features were naturally reflected
in the reliable differences in the indicator of the level of dental care. In the group of operators of underwater technical means,
it amounted to 92,4 + 14,1%, and in the group of officers of the St. Petersburg garrison — 57,1 + 18,4%. There were no signifi-
cant differences in the study parameters when patients were divided into subgroups by age (young, medium).

CONCLUSION: Despite the peculiarities of professional activity, the dental status and the level of dental care for underwater
equipment operators are better than for officers of the St. Petersburg garrison. This can be explained not only by the higher
level of medical and preventive dental care for these servicemen, but also by the better motivation to maintain dental health in
connection with long autonomous trips.

Keywords: military medicine; marine medicine; dentistry; submariners; underwater technical equipment; specialist operators;
dental status; tooth decay.
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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

3MeHeHus opraHu3Ma yenoBeKka npy BO3AENACTBUM pas-
JMYHBIX HebaronpuATHbIX NpodeccuoHanbHbIX haKkTopoB A0
HaCToALLEro BpeMeHW NpefMeT MHOTOYMCIIEHHBIX hyHAaMeH-
TanbHbIX U NPUKIAAHBIX MeAWKo-61onorMyeckux uccneno-
BaHuin [1]. XapaKTepHOW 0COBEHHOCTBI) NPOQEcCMOHaNbHOM
LeATeNnbHOCTH cneumanuctos BoeHHo-Mopckoro doTa (BM®)
SIBNAETCA CMCTEMATUYECKOe BO3EICTBME HA OPraHU3M KoM-
nneKca cneunduyecknx HebnaronpuATHLIX (haKTopoB onepa-
TOpCKOro Tpyaa U obutaemoctn Kopabns. K HUM oTHocsTcs
LyM, BUBpaLms, Kauka, 0c06eHHOCTU MUTaHUSA M BoA0CHabxKe-
Husl, ANUTENbHOE BO3LECTBIE HU3KUX U BbICOKUX TEMMEpaTyp
BO3[yXa, PE3KMX U3MeHeHuI aTMochepHOro aBneHus U aspo-
LVHAMUYECKWX YAapOB, MHCOMALMK, CTPECCA U BbIPAXKEHHBIX
GU3M4eCKMX Harpy3oK Hapsaady C rUMoKuHesuen [2].

JnutensHoe npebbiBaHWe NOABOLHUKOB B 3aMKHYThIX yC-
10BUSX 00bEKTa BOEHHOM TEXHWKM CO3[aeT BAM3KMe K IKC-
TpeManbHbIM U 3KCTPEMasibHbIE YCIIOBUS, B KOTOPbIX MO-
pAKaM MPUXOAUTCA OCYLLLECTBAATb CBOK [eATenbHocTb [3].
Mpy 3TOM OCHOBHOIA XapaKTep NpodeCccUoHanNbHON LedTenb-
HOCTU NOJBOLHUKOB — OMepaTopckuin. OH OTHOCUTCS K KaTe-
ropuM Hanbonee TSKENbIX U CONPSIKEH C BbICOKOW YembHOV
Maccoi JIOTMYECKMX M aBTOMATUYECKMX OMepaLui, a Takxe
C BbICOKMM YPOBHEM OTBETCTBEHHOCTM, YTO MMeeT HoMbLLYI0
«uanonornyeckyto crtommoctb» [4—6]. Bce 3to co3paet
MPeAnoCchITKM K (HOPMUPOBaHWI0 He TOMbKO COMATUYECKOM,
HO U cToMaTonoruyeckoii natonoruu. Kpome Toro, Ha cocto-
fiHWe 340poBbsA 3y060B HEraTMBHO BAMAIOT M 0CODbIe KIIMMa-
Toreorpaguyeckme ycnosus Mect basuposanus cun BMO [7].

YrnybneHHbI aHanKU3 cTOMaToNorMyecKoii 3abonesaeMo-
cTv B BoopykeHHbIx cunax Poccuiickoii ®epepaumn (BC PO)
MoKa3an BbICOKYI PacrnpoCTPaHEHHOCTb M MHTEHCMBHOCTb
Kapueca 3yboB v Bone3Heli NapofoHTa Y BOEHHOCYKALLMX
BMO. OtyetnuBo nmpocnexuBaeTcs npsMas 3aBUCUMMOCTb
MeX Y MHTEHCMBHOCTbIO Kapueca W IMTeNbHOCTbI0 BOEHHOI
CNyx6bl, 0cobeHHO y noaBoAHMKOB [8]. [laHHbIA GeHoMeH
CBA3aH He TOJIbKO C CUCTEMHbIM JeiicTBUEM Hebnaronpu-
ATHBIX NpodeccuoHanbHbIX (GaKTopoB, HO U C HEyAOBNET-
BOPUTENBHOW FUMMEHOI MONOCTM PTa, KOTOpas paccMatpu-
BaeTCA CerofHs B KayecTe BepdyLuero ¢aktopa passuTus
Ae3afanTalMoHHbIX NMPOLECCOB B JKEBaTe/IbHOM annapare
BoeHHocnyxawwmx [2, 9]. B To e BpeMs aHanM3 coCTOSHUS
3p0poBbsi cneunanuctos BM® no Xl knaccy MexayHapoa-
HOM KnaccuduKaumm bonesHelt YacTo npoxoauT 6e3 rpynnbl
«bone3Hn nonoctn pra, CAOHHBIX Xenes u yentoctein» [10].
TeM He MeHee nepBuyHas 3ab0NeBaEMOCTb OCIOXKHEHHBIM
KapuecoM y noABoAHMKOB MoxeT pocturath 9,2 % [3]. Ho
€CNM B MyHKTe OasnpoBaHuA kopabneii u cynos BM® 3Ta
npobneMa BrofHe peluaema, TO B YCOBUSX AAMTENbHbIX
MOPCKMX MOXOA0B JieueHne 3y60B B MOABOAHBIX TEXHUYECKMX
CpeacTBax BeCbMa 3aTpyAHUTENBHO.

TakuM o0bpa3oM, pacnpocTpaHeHHOCTb W CTPYKTYpa CTOo-
MaToJIorMYecKon natoformn cneumanuctos BMO Ttpebyert
LOMNOJSIHATENBHO MPOCYUTHIBATL PUCKM W ONTUMU3UPOBATh
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neyebHo-npodunaktnyeckne Meponpuatus. CoxpaHeHue
340pOBbA 0NEPaTopoB MOABOAHbIX TEXHUYECKUX CPeAcTB
n obecneyeHne BbICOKOTO YPOBHA WX MPOdecCMoHanbHO
Ha[leXXHOCTM — BaXKHeliLLan 3afa4a COBPEMEHHON BOEHHO-
MOPCKOV MeauLnHbl. OfHaKO Ans NPaBUIbHOMO NNaHMpPoBa-
HUS M OpraHW3aLmMu NeYeHns U NPOPUNAKTUKM 3aboneBaHuii
MOMOCTM PTa HYXHbl JOCTOBEPHbIE CBELEHUS O CTOMATONOMM-
YecKOM CTaTyce 3TUX CMeLnanmcToB.

Llenb uccnedosaHus — u3yunTb 0COBEHHOCTM CTOMATO-
NOrNYeCKOro cTaTyca M pacnpocTpaHeHHOCTb Kapueca y one-
paTopoB MOABOAHBIX TEXHUYECKMX cpeacTs BMO.

MATEPUAJIbl U METO/bI

WccnepoBaHue BLIMONHEHO B KJIMHUKE BOEHHO-MOPCKOM
Tepanum BoeHHo-MeanumHCKoM akaaeMun umenmn C.M. Kupo-
Ba. [poBefieHa OLiEHKa CTOMATOSI0rMYECKOro cTaTyca 66 odu-
LiepoB, NPOXOLALLMX BOEHHYHO CYKDY MO KOHTpaKTy, nyTeM
0CMOTpa NOJIOCTH pTa U PeHTreHoNornyeckoro obcneoBaHms
(BceM obcne0BaHHBIM NPOBOAMAACH OPTONAHTOMOrpadus).
OcHoBHyt0 rpynny cocTaBunu 37 onepaTtopoB MOABOAHbIX
TexHu4Yeckux cpeacts BM® B Bospacte 32-56 net, cpeaHui
BO3pacT 44,7 + 5,7 net. B rpynny cpaBHeHus Bowwm 29 odu-
LiepoB BOEHHbIX BbICLUMX Y4ebHbIX 3aBefieHuii (By3) CaHKT-
MeTepbyprckoro rapHu3oHa B Bo3pacte 39-52 neT, cpeaHuii
BO3pacT KOTopbIx cocTaBun 46,3 + 3,2 net. ChopMmpoBaHHble
rpynnbl OLHOPOLHbI MO BO3PACTy U COMATUYECKOMY CTaTycy.
Bcemn naumenTamm noanucaHo nHdbopMuUpoBaHHoe fobpo-
BOJIbHOE COrflacMe Ha MeJMUMHCKOe BMeLUaTeNbCTBo, 06-
paboTKy NepcoHanbHbIX JaHHbIX U y4acTue B UCCNeA0BAHNM.

CTOMaTOo/I0rMYecKUi CTaTyC OLEHMBaN MO AaHHbIM 3y6-
HoW hopMynbl, rae:

« K — KonnyecTBO BpeMeHHbIX M MOCTOSHHLIX 3y60B

C Kap1ecoM, B TOM YMC/Ie 1 C HayanbHbIMK hopMam;

+ [ — KonnuecTBO BpeMEHHbIX W NMOCTOSHHBIX 3aM/IOM-

BMpoBaHHbIX 3y00B;

* Y — KonuuyecTBO BPEMEHHBIX U MOCTOSHHBIX 3y0OB,

yAaneHHbIX BCEACTBUE OCNOXHEHHOTO Kapueca;

+ A — 3y ynaneH u He BOCCTaHOB/IEH NPOTE30M.

Cpentue nokasatenu yactotel K, 11 u Y B uccnepyembix
BbIBOpKAX paccunTBLIBaNIUC C YHETOM BCEX JIL, KaXLOW rpyn-
nbl. VHAEKC MHTEHCMBHOCTM KapumosHoro mpouecca (KMY)
onpegensnm no cymme K + 1+ Y. Ucnonb3ys nonyyeHHble
WHAMBMAYanbHble 3HaueHus uHpekca KIY, paccuutbiBa-
NN CpefHWI NOKa3aTeslb MHTEHCMBHOCTM Kapueca B 0beux
rpynnax obcnenyembix. lomumo 3toro, no obLuenpuHaTon
(opMyre paccumTbIBaNM NOKa3aTeslb YpOBHA CTOMATONIOMMYe-
cKoi nomoww (YCM): YCIM =100 % — (K + A) / KNY x 100 %.
Ee apdeKTMBHOCTb OLIEHMBANM MO MEXAYHAPOLHBIM KpUTe-
puam: <10 % — Hu3kui ypoBeHb; 10-49 % — HepocTaTou-
Hblil ypoBeHb; 50-74 % — yn0BNETBOPUTENLHBIA YPOBEHD;
>75 % — xopowmi ypoeHb [11].

Cratuctnyeckas obpaboTka pe3ynbTaToB OCYLUECTBAS-
nacb Ha OCHOBe CO3[aHHOM 3MEKTPOHHOM 6a3bl JaHHbIX
C MOMOLLbI0 NaKeToB MPUKIadHbIX nporpamMm Statistica 12
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(StatSoft, CLUA). MpoBepka pacnpeneneHns KONMYECTBEH-
HbIX AaHHbIX MPOBOAMNACH C MoMoLlblo KpuTepues Lanu-
po-Yunka n KonmoropoBa—CmupHoBa. [lpy HopManbHOM
pacnpeenieHun L1 OMMUCaHUA KONMYECTBEHHBIX MPU3HAKOB
UCMONb30Banu cpefHee apUPMeTUYecKoe W CTaHAapTHoe
oTKNIoHeHne M (SD), a onis [aHHbIX, He MOLUYMHAKLLMXCS
3aKOHY HOPMasnbHOro pacnpefeneHus — MeauaHy U Mex-
KBapTW/bHbINA pasmax Me [@,—Q,]. CpaBHeHNs cpefHUX 3Ha-
YeHWiA B ABYX HE3aBUCUMBIX Fpynnax NpoBOAWIM, UCMONb3YA
KpuTepuii MaHHa—-YUTHW BHe 3aBMCMMOCTM OT XapaKTepa
pacnpefeneHus AaHHbIX. Hynesas runotesa 06 oTcyTcTBuM
pa3MymMii MeX[y W3ydaeMbIMM TpynnaMu oTBepranach npu
ypoBHe 3HaumMocTun p < 0,05.

PE3YJIbTATbI U ObCYXXAEHUE

B cBs3u ¢ oTHocMTeNbHO HeBOoMbILMM 06EMOM BLIDOPKM
W TeM, 4TO M3y4aeMble KONMMYECTBEHHbIE MPU3HAKN He BCer-
Aa NOJUYMHANICb 3aKOHY HOPMaJIbHOT0 pacnpefeneHus, uTo-
roBble MOKa3aTenu 340poBbsA 3yb0OB MpefcTaBfieHbl B BULE
MeJMaHbl 1 MEXKBApTM/IbHOTO pa3Maxa (cM. Tabamuy). Ycra-
HOBJIEHO, YTO CTOMATOJIOTMYECKUI CTATyC OMepaTopoB Moj-
BOAHbIX TEXHUYECKUX cpeacts BM® uMeeT cyllecTBeHHbIe
0C0BEHHOCTU. Y 3TUX NaUMEHTOB YMCNIO KapuO3HbIX, YTpa-
YEHHBbIX M He3aMelleHHbIX 3y60B O0Ka3anocb A0CTOBEPHO
MeHbLLE, YeM B rpynne cpaBHeHus. OTAMuMin uccneayembix
noKasaTeneil Npu pasfeneHnun NauMeHToB Ha NOArpynMbl No
Bo3pacty (MoJIof0M, CpefHuiA) BbISBNIEHO He bbino. Mpu aToM
BeniumHa nHaekca KIMY B BbigeneHHbIX rpynnax xoTb U He
MMena CTaTUCTUYECKUX Pa3fiMuuiA, HO OTYET/IMBO YKa3biBana
Ha BbICOKYI0 MHTEHCUBHOCTb Pa3BUTUA Kapueca, MoBbILLEH-
HbIi PUCK OJOHTOreHHbIX MHAEKLIMIA M CBA3AHHBIX C 3TUM 3a-
6onesanui (Hopma KMY < 10 yen. eg. [12]).

OTMeTUM, YTO B HaLLeM WUCCNeA0BaHUN BENMYMHA UHOEK-
ca KINY B ocHoBHOM rpynne oKa3anacb BbiLUe CPeHero 3Ha-
YeHws, NOJTYYEHHOT0 Y YIeHOB 3KMMNaa aTOMHOM NOLBOAHOV
noaku (ANJ1) CeepHoro ¢nota. lpr 3TOM YMCIO KApUO3HBIX
W yTpayeHHbIX 3yDOB Y 0nepaTopoB NoJABOAHbLIX TEXHUYECKUX
cpencts BM® 6bino 3HauMTeNnbHO MeHbLue. Tak, Y noABoaHM-
KoB CeBepHoro ¢nota cpepnHuii nokasatens KIY pasHsancs
8,9 ycn. en., a cpenHee KonmuectBo K, Mu Y — 2,3, 6,8
1 2,3 cootBeTcTBeHHO [7]. Mpn 3TOM Ha YepHoMopcKoM do-
T€ Yy BOEHHOCNY3KALLMX MO KOHTpaKTy B Bo3pacTe 28-40 net

Vol 43(2)2024

Russian Military Medical
Academy Reports

Beniumna KIMY bbina ewe Bbiwe — 13,3 + 2,1 yen. ef. [2].
B To e BpeMs cpeay MopsKoB TuxooKeaHcKoro ¢ota,
MOCTYNalLMX Ha BOEHHYIO CTYXDy MO KOHTPaKTY U Npoxo-
OALLMX BOEHHO-BpayebHylo 3KCMepTu3y Ans onpegeneHus
FOAHOCTV K BOEHHOI cnybe B NnaBcocTaBe Ha NOLBOAHBIX
nojJKax, cocTaBun TobKo 6,3 + 4,1 yen. en. [13]. Bonee BbI-
cokuM ypoBHeM K1Y xapaKTtepusytotcs Bogosasbl, Ybst Npo-
(beccmoHanbHas AesTenbHOCTb CBA3aHa ¢ paboToii B ycno-
BMSX NOBbILLEHHOrO AaBneHns (runepbapuu). Mo faHHbIM
A.B. MoTouKoii n coasr., cpenHss BennumHa KIMY y atux cne-
umanuctoB BM® Moxet gocturats 11,4 yen. e, [8].

371 0coBEHHOCTM HaLLM 3aKOHOMEpPHOE OTPaeHue B [0-
ctoBepHbIX (p = 0,001) pasnmumsax nokasatenen YCI v oueH-
Kn 3 dEKTUBHOCTM CTOMATOSIOMMYECKOW MoMoLuKn. Y onepa-
TOpOB INyDOKOBOAHBIX TEXHUYECKUX cpeacts BM® yposeHb
CTOMATO/I0rMYECKOI MOMOLLM MOMXHO OLEHWUTb KaK XOPOLLMiA
(92,4 + 14,1 %), a y opuuepos CaHkT-leTepbyprekoro rapHuso-
Ha — KaK ynoBneTBoputenbHbif (57,1 + 18,5 %) (CM. pUCyHOK).

MonyyeHHble mokasatenu YCI1 ewe pa3 noayepkuBa-
10T, YTO 3[,0pOBbE MALMEHTOB OCHOBHOW IPYNMbl HAXOAUTCS
noj, 0cobbiM KOHTPONIEM CO CTOPOHBI MeAULIMHCKON CIy3K6bl
1 KoMaHpoBaHus BM®. [Ina cpaBHeHus, npu obcneaoBaHum
akunaxa AllJ1 CeBepHoro ¢ioTa bbino ycraHoBneHo, uto YCI
y oduuepoB pasHsncs 75,1 %, a B LENOM y BCEro 3Kuna-
wa — 74,2 % [7].

TakuM 0bpasoM, pe3ysbTaTbl NPOBEEHHOMO UCCNEA0Ba-
HWA BMOJIHE COrNACYHTCA C AAHHBIMKU HayYHOW JIUTepaTyphl
06 MHTEHCMBHOCTU Kapueca U HyX[LaeMoCTu B caHauum no-
IOCTW pTa Cpefy BOEHHOCTYHALLMX, NOLYEPKUBAs aKTyaslb-
HOCTb cTOoMaTtosiornyeckoi nomotum ana BC PO [14]. Ond us-
MEHEHUS CIOXMBLUENCS CUTyaLmmM TpebyeTcs KOMMEKCHBIN
NOAXO[, HaNPaBJEHHbIN KaK Ha NPOMUNAKTUKY CTOMATONOMM-
Yeckux 3aboneBaHuWi, Tak U Ha OpraHU3aLMio CBOEBPEMEHHO
caHauuu MomocTW pTa, YTO MO3BOJIMT He TOJbKO YNYYLLUMTb
CTOMATONIOrMYecKkoe 3[0p0BbE, HO M CHWU3WUT pacxofbl Ha
neyenue [15]. Beap yxKe npu NOCTAHOBKE HAa BOMHCKUIA y4eT
yyalLmxca MyxcKoro rnosia B Bospacte 16—17 net cpeaHum
yposeHb KIY coctaBun 5,93 ycn. ef., a ero 3HadeHue bonee
9 Habnopanock y 17 % obcnepoBaHHbIx nL [16]. BaxHbIM
(aKTopoM AIBNISETCS TO, YTO MHOTWE BOEHHOCNYXKaLLMe OT-
OEeNbHBIX CreuuanbHOCTeN UMEKT HeA0CTaTOuHbIN YPOBEHD
MeAMLMHCKUX 3HaHUI U HaBbIKOB MHAMBMAYaNbHON MMUeHb
nonocTu pra (BKNKYas 3HaHUS 0 MpefMeTax M CpefcTBax

Ta6nuua. OTenbHble NoKasaTenu 340p0oBbsi 3yboB y crieLman1cToB-onepaTopoB NoABOAHbIX TexHn4eckux cpeacTs (Me [Q,—Q,])
Table. Individual indicators of dental health of specialists-operators of underwater equipment (Me [Q,-Q,])

Mokasatenb OcHoBHas rpynna (n = 37) | lpynna cpaBHeHus (n = 29) p
Kapwec, wr. 01[0; 1] 11[0; 4] 0,001
lnoMbupoBaHxo, LT. 815 11] 613; 9] 0,14
YTpaueHo, Wr. 01[0; 1] 3071 0,005
KopoHKku, wr. 010; 3] 110; 4] 0,95
He3aMellieHHble, LWT. 01[0; 1] 371 0,002
KNy, B ycn. ep. 10 [6; 11] 1117; 16] 0,08
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WHOMBUAYaNbHOW FUreHbl MOOCTU PTa), @ TakKe HU3KYI0
KOMMaeHTHOCTb M MOTUBMPOBAHHOCTb K JIEYEHMI0 M NOAAEp-
XaHuio cToMaTosornyeckoro 3noposbs [17].

3AKJTIOYEHUE

Pe3ynbTaThl NPOBELEHHOO UCCIIEA0BaHUS NOKas3anu, Yto
BbICOKMe TpeboBaHMA K CTOMATOOMMYECKOMY 3L0POBbIO U pe-
rynsipHble nNpodmIaKTUHeCcKMe 0CMOTPbI OMEpPaTopoB MOABO-
AHbIX TeXHUYecKux cpeact8 BM® no3sonsioT MoTMBMpOBaTH
BOEHHOCTYALLMX KaK K CBOEBPEMEHHOMY JIeYeHUI0 1 Mpo-
Te3MpoBaHUK0 3yH0B, TaK W K BbIMOHEHWIO PEKOMEHAYEMbIX
NPOQUNAKTUYECKUX MepOMNpPUATUI, HanpaBfieHHbIX Ha npej-
YpeX/eHWe CTOMATONOMMYECKO/ NaTonoruu. B ceasm ¢ atum
NpenCTaBnseTCs BaXHbIM 60N1ee MHTEHCUMBHOE MH(OpPMUPOBa-
HuWe Bcex BoeHHoCTyKaLwwmx PO o npodmnakTuke Kapueca v 3a-
boneBaHMii NapofOHTa, @ TaKXKe MOBbILIEHWE MX MOTUBALMM
K MPUMEHEHWIO COBPEMEHHBIX neyebHO-NpoduUnaKTMYecKmx
3ybHbIX MacT C COAepaH1eM pacTUTeNbHbIX NPOTUBOBOCMA-
JUTENBHBIX KOMMOHEHTOB M (Topa [2]. MonyyeHHble pesynb-
TaTbl [I0Ka3bIBAKT, YTO BbICOKAsA MOTUBALMSA K MOAAEPHKaHUIO
CTOMATOJI0TMYECKOr0 3[0pOBbS, PerynspHble NpodunakTuye-
CKMEe 0CMOTpbI U CBOEBPEMEHHOE JIEYEHMe Kapueca U ero oc-
NOXHEHWI NO3BOMISKT CHU3UTL NOKa3aTeslb YAaneHHbIX 3y60B,
3HAUMUTENTBHO YMEHBLLUMTb BEPOSITHOCTb BO3HUKHOBEHUS THOM-
HO-BOCMaNMUTENbHBIX OCIIOMHEHWI, HECMOTPS Ha NMpUCYTCTBME
psAa HebnaronpuATHLIX MPoeccuoHanbHbIX GakTopos. Heob-
X0[MMO CTPEMUTLCS K YPOBHIO MOKAa3aTesis CTOMaTo/10r1yecKol
nomowm 92,4 + 14,1 %, KaK y onepaTtopoB MoABOAHbIX TeX-
HU4eckux cpeacts BM®, ons Bcex BoeHHocnyxawmx BC PO,
Mpy 3TOM OTMETWUM: MOKa3aTeNM OCHOBHbLIX CTOMATONOru-
Yeckux 3ab0N1eBaHMI Pa3HATCA B PasfiMyHbIX BO3PAaCTHbIX
1 npodeccnoHanbHbIX BbIOOPKaX, YTO, BO3MOXHO, NoTpebyeT
B [la/lbHeNLLIEM He TOfbKO bonee [eTanbHoOro U3yyeHus CTo-
MaTosIorMyecKoro craryca cneuuanuctos BMO, Ho u nogbopa
ONA HUX Hanbonee 3QQEKTUBHBLIX MeTOLO0B MPOMUNAKTUKN
W NIeYeHNs CTOMATONOMMYECKOM NaTosorvm.
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AOMOTHUTENIbHAA UHOOPMALNA

Yuactue astopos: [.K. LynewnH — o0630op nutepa-
Typbl, c60p M aHanW3 NoMy4eHHbIX LaHHbIX, BbIBOLLI, NOA-
rotoBka TekcTa pykonucu; A.B. Motoukas — pa3paboTtka
KOHLeNnuuM 1 nnaHa uccnefoBaHus, BeiBoabl; B.A. Xenes-
HIK — aHanu3 MOJyYeHHbIX [aHHbIX, NOArOTOBKA TEKCTa
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N3 MONYYeHHbIX [aHHbIX, MOArOTOBKA TEKCTa PYKOMUCH;
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Diagnosis of hemostatic system disorders in patients
with chronic heart failure using classical and integral
methods
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ABSTRACT

BACKGROUND: The state of the hemostatic system in patients with chronic heart failure (CHF) remains an insufficiently studied
problem.

PURPOSE OF THE STUDY: to present the results of an original study of the coagulation system of patients with CHF using an
integral technique — low-frequency piezothromboelastography (LPTEG).

MATERIAL AND METHODS: The study involved 90 patients with CHF due to hypertension and coronary artery disease aged
50-75 years. The subjects were divided into groups with CHF I-lla (n = 30), CHF stages lIb—IIl (n = 60). All patients underwent
a study of the hemostasis system using classical (coagulogram) and integral (NPTEG) methods before prescribing antiplatelet
and anticoagulant therapy. The comparison group consisted of healthy patients of the same age group without CHF (n = 30).
RESULTS: In patients with CHF, a general blood test revealed a statistically significant decrease in the number of platelets
(group 1 — 215; group 2 — 185) compared to the control group — 241. When analyzing the coagulogram, a decrease in the
levels of prothrombin (group 1 — 89; group 2 — 86; control group 105), antithrombin-IIl (group — 76.5; group 2 — 73; control
group — 91) and increased INR (group 1 — 1.03; group 2 — 1.12; control group 1.01) in patients in groups with CHF compared
to the control group (p < 0.05). When using the NPTEG method in patients with CHF, a decrease in indicators characterizing
the rate of clot polymerization (intensity of clot polymerization) and clot density (maximum amplitude) was determined when
compared with the control group (p < 0.05).

CONCLUSION: In patients with CHF, changes in the hemostatic system are determined, characterized by a tendency to hypo-
coagulation, the frequency a severity of which increases with the progression of the stage of the disease.

Keywords: bleeding; chronic heart failure; coagulogram; hemostasis system; low-frequency piezothromboelastography;
thrombosis; integral methods of studying the hemostasis system.
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J[lnarHocTMKa HapylweHU CUCTeMbl reMocTasa

y NaLMeHTOB C XPOHUYECKOU CepAeYHOM
He0CTaTOMHOCTbIO C NPMMEHEHMEM KJ1acCUYEeCKUX
U UHTErpaJibHbIX METOA0B
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AHHOTALMA

AxTtyanbHocTb. CocTosiHMe cuCTeMbI reMoCTasa Y MaLMeHTOB € XPOHUYECKOW CepLleYHON HeJ0CTaTOYHOCTBIO 0CTAETCA HeLo-
CTaTO4HO M3y4eHHOMN npobieMoi.

Lienb uccnepoBaHus — npenctaBuTh pe3ynbTaThl OPUTMHANBHOTO UCCNIEA0BaHNSA CBEPTbIBAKILLEHA CUCTEMBI BOMBHBIX C XpO-
HWYECKOW CepLle4HON HeJ0CTaTOYHOCTBI0 C NMPUMEHEHUEM MHTErpanbHOM METOAMKU HW3KOYacTOTHOW Mbe30TpoMbo3nacTo-
rpadun.

Matepuanbl u MeTogpl. B uccnepoBaHum npuHsanm yyactme 90 naumeHTOB € XPOHUYECKOW CEPLEYHON HEeAO0CTaTOYHOCTHIO
Ha (OoHe rMNepToOHMYECKOM Bone3Hn n nwemmnyeckon bonesHn ceppua B Bospacte 50-75 net. MiccnepyeMble Bbinmn pas-
LeneHbl Ha rpynnbl C XPOHUYECKOW cepaeyHoi HepoctatouHocTbio |-lla (n = 30) u 16—l ctagum (n = 60). BceM 60/bHBIM
NpOBOAMIOCH UCCNeA0BaHNE CUCTEMbI FeMOCTa3a KITacCMYeCcKUMM (KoarynorpamMma) U MHTerpanbHbiM1 (HU3K04YacToTHas nbe-
30TpomboanacTorpadus) METOAaMW 40 HA3HAYEHWUS aHTUArPEraHTHOM M aHTUKOAryNAHTHOW Tepanuu. [pynny cpaBHeHMs co-
CTaBW/IM 3[,0pOBble MaLMEHTbI TOM e BO3PACTHOM rpynnbl 063 XPOHMYECKOI CepAeyHO HegoctaTouHocTH (n = 30).
PesynbTathl. Y naumMeHToB C XpOHMYECKON CEpAEYHON HeL0CTaTONHOCTbIO B 0DLLUEM aHanu3e KpoBM OMpefensfoch cTatu-
CTUYECKM 3HAUMMOE YMeHbLLEHWE KonmyecTa TpomboumToB (rpynna 1 — 215; rpynna 2 — 185) no cpaBHeHuo ¢ rpyn-
non KoHTponsa — 241. lpy aHanM3e KoarynorpamMbl BbISIBASNIOCH CHUXEHWe YpoBHeW npoTpombuHa (rpynma 1 — 89;
rpynna 2 — 86; rpynna KoHtpons — 105), aHtuTpoMouHa-IIl (rpynna 1 — 76,5; rpynna 2 — 73; rpynna KoHtpons — 91)
W MOBbILLIEHWE MEXAYHAPOAHOro HopManu3oBaHHOro oTHoweHus (rpynna 1 — 1,03; rpynna 2 — 1,12; rpynna KoHTpo-
ng — 1,01) y naumeHToB B rpynnax C XPOHUYECKON CEpAEYHON HeJ0CTAaTOYHOCTBIO MO CPABHEHMIO C FPYNMON KOHTPONS
(p < 0,05). Mpn NpMMeHeHUM MeTofa HU3KOYACTOTHOM Mbe30TpoMOo3nacTorpamm y NaLMEHTOB C XPOHUYECKONA CepLeyHOM
HeL0CTaTOYHOCTBH OMPefeNnsaoch YMeHbLLEHWe NOKa3aTenel, XapaKTepuayIoLLMX CKOPOCTb NOAMMEPHU3ALIMN CTYCTKA (MHTEH-
CMBHOCTb MOJIMMEPU3ALMM CTYCTKa) M MIOTHOCTb CrycTKa (MaKcUManbHas aMmauTyAa) Mpu CPaBHEHWM C FPYNNOiA KOHTponS
(p < 0,05).

3aksioyeHme. Y NauMeHTOB C XPOHUYECKOW CEepAEYHON HeJ0CTaTOHHOCTLIO ONpesensioTcs U3MEHEHUs CUCTEMBI TeMOCTa3a,
XapaKTepu3yoLLMEC TEHAEHUMEN K TUNOKOAryNsaLMM, 4acToTa BCTPEYAEMOCTU W BbIPAXKEHHOCTH KOTOPbIX YBENMYMBAETCA
npu NporpeccupoBaHiK 3aboneBaHus.

Kniouesble cnoBa: MHTerpasibHble METOAbI UCCNEf0BaHNA CUCTEMbI FEMOCTa3a; KoarysiorpaMMa; KpoBoTeUEHNS; HU3KO-
YacToTHas Nbe30TpoMbo3anacTorpadus; cucTeMa reMocTasa; TPOMBO3bl; XPOHUYECKasA CepeyYHas HeL0CTaTOYHOCT.
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ORIGINAL ARTICLES

BACKGROUND

Chronic heart failure (CHF) develops as a result of
impaired filling and/or emptying ability of the heart. This
occurs under conditions of imbalance of vasoconstrictor
and vasodilating neurohormonal systems, accompanied
by insufficient perfusion of organs and tissues [1]. CHF
is the most urgent socio-economic problem and one of
the main issues in clinical medicine [2, 3].

Studies on the functional state of the hemostasis sys-
tem in patients with CHF are limited, and most of these
studies date back to the early 2000s. These studies con-
sidered platelet properties, endothelial factors, coagulo-
gram parameters, level of thrombosis risk, and bleeding
in patients with CHF. Moreover, studies on platelet prop-
erties reported that platelet aggregation is increased in
CHF patients [5-8]. In the studies by Shmeleva and Mal-
chevsky, the values of screening indicators of the coagu-
logram did not deviate from the reference values [9, 10].
Moreover, in a study by Medvedeva, certain coagulo-
gram parameters (i.e., prothrombin index [PTI], inter-
national normalized ratio [INR]) exhibited hypocoagula-
tion, whereas other parameters (e.g., activated partial
thromboplastin time, APTT) and Quick’s prothrombin test
demonstrated hypercoagulability [11]. The study of en-
dothelial factors affecting hemostasis in patients with
CHF demonstrated that nitric oxide synthesis inhibition
is a viable mechanism. Furthermore, in patients exhibit-
ing CHF symptoms, the von Willebrand factor expression
was increased, indicating a reduction in anticoagulant
properties of the endothelium in these patients [12-14].
The findings of these studies show that the hemostatic
potential in patients with CHF may be inclined towards
hypercoagulation. However, studies on thrombosis and
bleeding risks in these patients did not provide definitive
insights for understanding of the problem. Thrombosis
and bleeding risks increased approximately equally and
correlated with disease severity [15-19]. Furthermore,
attempts to use direct oral anticoagulants to prevent ve-
nous thromboembolic complications in patients with CHF
significantly increased hemorrhagic risks [20]. Hence,
more sensitive methods should be used to study the
hemostasis system in patients with CHF. Recent studies
have shown that low-frequency piezoelectric thrombo-
elastography (LFPTEG) can be used for the integral analy-
sis of the hemostasis system, which allows a cumulative
assessment of the interaction of all links of hemosta-
sis [21].

This study is relevant owing to the need for frequent
prescription of antiaggregant and anticoagulant therapy
for coronary heart disease (CHD) in 60 % of patients with
CHF [4] and atrial fibrillation (AF) in 40 % [22].

This study aimed to evaluate the state of hemostasis
system in patients with CHF by classical (coagulogram)
and integral (LEPTEG) methods.
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MATERIALS AND METHODS

Study design

Two main groups of patients were recruited: group 1
with CHF stage I-lla (30 patients) and group 2 with CHF
stage llb—Ill (60 patients). The control group included
healthy individuals (30 patients without CHF).

The mean age of the patients with CHF was 70 years, and
that of controls was 68 years. Among the patients with CHF,
26 had hypertension, 16 had CHD, and 48 had a combina-
tion of hypertension and CHD. AF was noted in 43 patients,
11 of whom were in sinus rhythm at the time of the study.

The study included patients who, for one reason or
another, had not taken anticoagulant and antiaggregant
therapy for at least 10 days prior to hospitalization (com-
monly because of poor compliance) to exclude the effect
on the hemostasis system. At least a day after admission,
patients were rigorously screened before administration
of antiaggregant and anticoagulant therapy.

Eligibility criteria

Inclusion criteria:

1) Age 50-75 years

2) Diagnosis of CHF confirmed by laboratory and in-
strumental studies

3) Presence of CHD, hypertension, or their combina-
tion (according to medical history and laboratory tests)

Exclusion criteria:

1) Acute coronary syndrome within 2 months prior to
the examination

2) Coronavirus infection (or vaccination) within the
last 6 months

3) Autoimmune diseases, cancer, acute inflammatory
diseases, and chronic inflammatory diseases in acute stage

4) Chronic liver disease

5) Chronic pulmonary and bronchial diseases

6) Hereditary and acquired coagulopathies and throm-
bocytopathies and chronic hematologic diseases.

Setting

The study was conducted in 2021-2023 at the
Vishnevsky Central Military Clinical Hospital of the Rus-
sian Ministry of Defense (Moscow Region, Novy Village)
and Bauman State Clinical Hospital No. 29 of the Moscow
City Health Department.

Study duration
The study lasted 36 months. Patients were enrolled upon
admission to the hospital and followed throughout their stay.

Methods for recording outcomes

Verification of the diagnosis of CHF and assess-
ment of the stage of the disease were based on com-
plaints, data from the patient’s objective examination,
laboratory data (e.g., NT-proBNP level), instrumental
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studies (e.g., ECHO-CG, ECG), and functional exercise tests
(e.g., 6-minute walk test).

The hemostasis system was assessed by standard
laboratory (i.e., INR, APTT, PTT, PTI, fibrinogen, D-dimer,
antithrombin-IIl) and instrumental (i.e., LFPTEG) meth-
ods. LFPTEG allows for the comprehensive assessment
of the hemostasis system, including the process of fi-
brinogenesis. In the present study, whole unstabilized
blood was collected without the use of a tourniquet using
a disposable three-component siliconized syringe with
a volume of 1 ml. Subsequently, the obtained sample
was positioned within a disposable cuvette of 0.45 ml
(Mednord, Russia), situated within the thermostat of the
MEDNORD hardware—software complex (piezoelectric
thromboelastograph).

LFPTEG is a standardized test based on the observation
of changes in the studied aliquot of whole, unstabilized ve-
nous blood during its transformation from a pre-gel (liquid)
to a post-gel (solid-elastic) state. The kinetics of hemoco-
agulation is determined by changes in the aggregate state
of the studied aliquot, as illustrated in the integrated curve
shown in Figure 1. Each point (Ai) on the curve represents
the state of the system at a specific time point (ti).

Statistical analysis

The sample size was not pre-calculated.

Statistical analysis was performed using Micro-
soft Excel and Statistica 10.0. Based on the formalized
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examination maps, summary tables were generated in
Microsoft Excel. The obtained variation series were sub-
jected to a series of tests to ascertain their normality
of distribution. These tests included the calculation of
asymmetry and kurtosis and Shapiro-Wilk test. All data
are presented as mean with standard error (M + m) or
median with 25 % and 75 % quartiles, depending on
the normality of the distribution of random variables.
The Mann-Whitney U test was used to examine the dif-
ferences between groups. The differences were consid-
ered reliable at a significance level of p < 0.05.

Ethical review

On December 29, 2021, the Ethics Committee of
Vishnevsky Central Military Clinical Hospital of the Rus-
sian Ministry of Defense approved the submitted docu-
ments and authorized the research involving human par-
ticipants.

RESULTS

Comparison of platelet levels between patients with
CHF and controls

In patients with CHF who were experiencing disease
progression, no notable decline was observed in plate-
let levels. A significant difference was found between
the groups under investigation (p < 0.05). A comparison
of the studied groups with the control group revealed
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Fig. 1. Dynamics of the wound process in the study groups. A, is the initial amplitude value at time t;, min; A; — max decrease in ampli-
tude during time t, (reaction period), min.; t, — time to reach amplitude A, NPTEG, min; A, is the amplitude of the NPTEG at the gelation
point, r.u.; A, is the value of the NPTEG amplitude 10 minutes after reaching the gelation point, r.u.; A; — maximum amplitude of NPTEG
recorded for 10 min, r.u.; t; — time to reach the maximum amplitude of NPTEG (A;) (time of formation of the fibrin-platelet structure of
the clot), min; A, — value of the amplitude of the NPTEG 10 minutes after reaching the maximum amplitude, r.u.

Puc. 1. CxeMa 3tanoB ¢hopMupoBaHMs reMoCTaTUHECKOr0 NOTEHLMaNa, annpoKcMMmpoBaHHas Ha nokasatenu HIT3M uenbHoii Kposu.
A, — HavanbHoe 3HaueH1e aMNNTY bl B MOMEHT BpeMeHH ty, MiH; A; — max CHIKeHWe aMnnTyAbl 3a BpeMa t, (Neproz peakumm), MUH.;
t, — Bpema foctuxeHua amnautyasl A, HIT3M, Mud; A, — Bennunna amnantyasl HIT3M B Touke xennposauus, o. e.; A, — 3HaueHme
amnamtyael HNT3M yepe3 10 MUH nocre [OCTVKEHNS TOYKM KeNMPOBaHKS, 0. e.; A; — MaKkcuManbHas amnutyaa HITT3T, pernctpupyemas
B TeyeHue 10 MuH, 0. e.; t; — BpeMs AOCTIKeHUA MakcuManbHoi amnanTyasl HITIM (A;) (Bpems hopmmrpoBaHus GpubpuH-TpoMboLmMTapHoii
CTPYKTYpbI crycTka), MuH; A, — 3HayeHue amnautyabl HIT3M yepes 10 MuH nocne [OCTUXEHUA MaKCMManbHON aMMAMTY/I, 0. e.
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significant differences (p < 0.05), thereby confirming
the relationship between an increase in the functional
class of CHF and the degree of platelet count reduction
(Fig. 2).

Coagulation parameters in patients with CHF and in
controls

In patients with CHF, hypocoagulation tendency was
noted in both studied groups, which was expressed as
decreased prothrombin and antithrombin-Ill and in-
creased INR, correlated with the severity of heart failure
manifestations and statistical differences among them-
selves (p < 0.05) and with the control group (p < 0.05)
(Fig. 3; Table 1).

The increase of indicators such as the prothrombin
time and APTT was observed in the studied groups com-
pared to the control group (p < 0.05); no differences were
found between the studied groups (p > 0.05). Regarding
fibrinogen and D-dimer levels, a difference was observed
between group 2 and controls and group 1 (p < 0.05).
No significant differences were found between group 1
and the control group (p > 0.05) (Table 2).
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LEPTEG parameters in patients with CHF and in
controls

In patients with CHF in both study groups, no differ-
ences were observed in some LFPTEG parameters com-
pared to the control group and to each other (p > 0.05):
T1 time (time from the beginning of the study to the at-
tainment of the minimum amplitude of the LFPTEG curve),
thrombin activity constant, contact phase coagulation in-
tensity (characterizing the activity of the proliferation and
amplification phases of fibrinogenesis); T3 time (transi-
tion from liquid state (sol) to elastic-solid state (gel)),
T5 time (indicator evaluating the time of clot formation
of maximum density), and clot lysis retraction intensity
(indicator evaluating clot lysis) (Table 3).

However, the most crucial LFPTEG indicators for as-
sessing the hemostasis system are clot polymerization in-
tensity (CPI) and maximum amplitude (MA). CPI evaluates
the polymerization stage of the hemocoagulation phase
[l and rate of cross-linked fibrin formation, whereas MA
characterizes the maximum clot density resulting from
platelet activity; the qualitative characteristics of cross-
linked fibrin exhibited significant differences (p < 0.05)

Table 1. Coagulogram parameters (INR, antithrombin IIl) in patients with CHF and in the control group
Ta6nuua 1. MNokasatenm koarynorpammbl (MHO, aHtutpombuH 1) y naumenTos ¢ XCH 1 B KOHTponbHOI rpynne

Indices (group) | Me | Lower quartile Upper quartile p
INR in group 1 1.03 1.0 1.07 <0.05"
INR in group 2 1.12 1.05 1.20 <0.05"
INR in the control group 1.01 0.96 1.02 <0.05
Antithrombin-IIl in group 1 76.5 73 81 <0.05*
Antithrombin-Ill in group 2 73 69 76 <0.05"
Antithrombin-IIl in the control group 91 88 93 <0.05

Note: *, when comparing between groups 1 and 2; *, when comparing with the control group.
IMpumeyaHue. * — npu cpasHeHnn Mexxay 1 1 2 rpynnoi; ¥ — npu cpaBHeHNM ¢ rpynmoit KOHTPONA.
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Fig. 2. Platelet count in patients with CHF and individuals in the

control group

Puc. 2. Konnyectso tpombouutoB y naumeHtos ¢ XCH u nmy

B KOHTPOJIbHON rpynne

Group 2

Control
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Table 2. Indicators of coagulogram and fibrinolysis system (Fibrinogen, PTT, APTT, D-Dimer) in patients with CHF and in the control group
Tabnuua 2. [okasaTenu KoarynorpamMbl U cucTeMbl @ubpuHonusa (dubpunoreH, MTB, AYTB, D-[Aumepa) y naumentoB ¢ XCH

W B KOHTPOJIbHOIA rpynine

Indices (group) | Me | Lower quartile | Upper quartile | p
Fibrinogen in group 1 3.25 2.8 3.6 >0.05*
<0.05*
Fibrinogen in group 2 3.4 3.05 3.7 >0.05"
Fibrinogen in the control group 3.5 3.5 3.8 <0.05
>0.05
Prothrombin time in group 1 11.9 10.9 12.3 >0.05*
<0.05*
Prothrombin time in group 2 12.1 11.25 12.8 >0.05*
<0.05*
Prothrombin time in the control group 10.6 10.1 11 <0.05
APTT in group 1 29.6 26.2 32.3 >0.05*
<0.05*
APTT in group 2 29 21.35 31.15 >0.05*
<0.05*
APTT in the control group 27 26.4 27.8 <0.05
D-dimer in group 1 139 112 210 <0.05*
>0.05*
D-dimer in group 2 284 222 432 <0.05"
D-dimer in the control group 135 110 183 >0.05
<0.05

Note: * when comparing between groups 1 and 2; ¥, when comparing with the control group.
lMpumeyarue. * — npu cpaBHeHUM Mexkay 1 1 2 rpynnoi; ¥ — npu cpaBHEHNM C rPYNMoit KOHTPOSIS.
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Fig. 4. The indicator of low-frequency piezothromboelastography
is the intensity of clot polymerization (IPS)

Puc. 4. lokasatenb HMT3I — MHTEHCMBHOCTb MOMMMeEpU3aLMN
crycTka (UMNC)

between the studied groups (groups 1 and 2) and con-
trol group. These differences were more pronounced
when comparing group 2 to the control group (p < 0.01)
(Figs. 4 and 5).

A comparison of the coagulogram parameters to
those of LFPTEG (Table 4) reveals that, despite signifi-
cant differences between the groups, the coagulogram
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Fig. 5. The indicator of low-frequency piezothromboelastography
is maximum amplitude (MA)
Puc. 5. Mokasatensb HMT3I — MakcuManbHas aMnnutyaa (MA)

Group 1 Group 2

parameters do not exceed the reference values and thus
are of minimal clinical significance.

In turn, LFPTEG parameters exhibit significant dif-
ferences between the groups, with values exceeding the
reference range in patients with CHF. These deviations
are more pronounced in patients with stage Ilb—Ill of the
disease. Therefore, the LFPTEG method can be regarded
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Table 3. Indicators of low-frequency piezothromboelastography

Ta6nuua 3. Mokasatenu HMTIC

Indices (group) Me Q1 Q3 p
T1 time in group 1 0.85 0.1 1.2 >0.05"
T1 time in group 2 0.9 0.3 1.55 >0.05"
T1 time in the control group 0.75 0.1 1.3 >0.05
Contact phase coagulation intensity (CCI) in group 1 8.2 0.0 13.8 >0.05"
CClin group 2 8.4 2.9 19.45 >0.05"
CCl) in the control group A 0.0 20.0 >0.05
Thrombin activity constant (TAC) in group 1 43.6 333 66.7 >0.05*
<0.05*
TAC in group 2 42.65 21.5 55.6 >0.05"
TAC in the control group 32.8 27 40.0 <0.05
>0.05

T3 time in group 1 7.3 3.5 8.4 >0.05"
T3 time in group 2 7.65 5.2 10.8 >0.05"
T3 time in the control group 6.95 5.7 8.8 >0.05
T5 time in group 1 31.0 26.7 38.0 >0.05"
T5 time in group 2 30.6 26.1 35.25 >0.05"
T5 time in the control group 28.25 25.8 36.8 >0.05
Clot lysis retraction intensity (CLRI) in group 1 0.67 0.28 0.88 >0.05"
CLRI'in group 2 0.69 0.29 1.5 >0.05"
CLRI'in the control group 0.65 0.44 1.37 >0.05

Note: *, when comparing between groups 1 and 2; *, when comparing with the control group.

lMpumeyaHue. * — npn cpasHeHmn Mexay 1 1 2 rpynnoid; # — npu cpaBHeHnM ¢ rpynnoii KoHTpons.

Table 4. Comparison of coagulogram and NPTEG parameters
Tabnuua 4. CpaBHeHue nokasateneil KoarynorpamMmbl u HITT3C

Groups
Indices (reference values) Group 1 (median) | Group 2 (medi:n) Control group (median)
Coagulation indices
INR (0.8-1.2). 1.03 1.12 1.01
Prothrombin (70%—120%) 89 86 101
Prothrombin time (10-15 s) 1.9 12.1 10.6
APTT (25.4-36.9 s) 29.6 29 27
Fibrinogen (2.0-4.0 g/L) 3.25 3.4 35
Antithrombin-IIl (66%—124%) 76.5 73 91
D-dimer (<243 ng/mL) 139 284 135
LFPTEG indicators
CPI (15.4-22.5 RU) 12.25 10.75 14.5
MA (450-650 RU) 419 393 470
TCR (14-18.1 RU) 12.8 12.7 16
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as a more sensitive diagnostic tool for hemostasis sys-
tem disorders in patients with CHF.

Adverse events
No adverse events were noted.

DISCUSSION

In patients with CHF, changes in hemostasis system
characterized by a hypocoagulation tendency are ob-
served. This phenomenon is directly correlated with the
CHF stage and affects the platelet and plasma compo-
nents of the coagulation system. A reduction in platelet
levels has been observed during CHF progression. This
may be attributed to splenomegaly, which can lead to
hypersplenism and stasis in the great circle of blood
circulation [23]. Additionally, according to some studies,
a possible cause of platelet count reduction may be a
decrease in thrombopoietin production due to liver and
kidney damage in patients with CHF [24].

Furthermore, the study on standard coagulogram pa-
rameters showed a hypocoagulation tendency in patients
with CHF, apparently due to congestion in the systemic
circulation, which leads to impaired hepatic microcircula-
tion, involving the processes of hepatic fibrosis [25-27],
and impaired synthesis of plasma coagulation factors.

In this case, the changes in the hemostatic system in
patients with CHF are confirmed by an integral research
method, namely, LFPTEG, which allows for the assess-
ment of the patient’s hemostatic potential considering the
interaction of all parts of the coagulation system. Indica-
tors assessing clot density, rate of clot formation, and
qualitative characteristics of cross-linked fibrin signifi-
cantly change in the direction of decrease of hemostatic
potential in patients transitioning to more severe stages
of heart failure.
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CONCLUSIONS
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3. LFPTEG confirms hemostasis disorders detected by
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logram indices) and may be considered a more sensi-
tive method for use in clinical practice in patients with
CHF.
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AHHOTALMSA

Lienb uccnepnoBaHms: NpoBeCTU aHanu3 BAMAHUA CTPYKTYPbI JKU3HEHHOTO MPUOPUTETA «3[0pOBbE» Ha (OpMUpOBaHWE OT-
HOLLIEHWS! NaLMeHTa K OpraHW3aLmMy MeAULMHCKON MOMOLLYM, OKa3biBaeMoii B aMByNaTopHbIX YCI0BUSX.

Matepuansl u MeTofbl UccnepoBaHUs. [lepBUYHbIE faHHbIe BbIM NOyYeHbl NyTeM aHOHUMHOMO aHKeTMpoBaHus 486 na-
LIMEHTOB MeMLIMHCKUX OpraHu3aumi MockBbl. Bcero B aBTopcKoi aHKeTe 6bio NpeJioxeHo BOCEMb BapuaHTOB NpUopUTe-
TOB: «CEMbS», «pa60Ta», «06pa30BaHVIe», «Kapbepa», «340p0Bbe», «MaTepualibHble 6J1ara», «[yX0BHble LLeHHOCTU», «Bepa
(penmrus)». MNpu oTBETE PECMOHAEHTLI pacnonarany NpPeAnoXKeHHbe NPUOPUTETHI B MEPAPXMYECKOM MOPSAKE MO CTENeHM
yObIBaHMS MX 3HAYMMOCTM 1S HEro fnyHo. Mpy pasaeneHuy Ha rpynnbl CPaBHEHUS UCMOMb30BaoCh MOHATUE CTaHAAPTHOCTH
CTPYKTYpb, T. €. COOTBETCTBME UHAMBUAYASLHOW CTPYKTYPbI XM3HEHHBIX NPUOPUTETOB KONIEKTUBHOW CTPYKType. B ocHOBHYIO
rpynny (147 yenoBeK) 6binM BKITHOYEHDBI MALMEHTBI, KOTOPLIE CYUTANIA HU3HEHHDIA MPUOPUTET «3A0POBbE» 0YEHb 3HAUYMMBIM.
MauveHTbI, BKIIOYEHHbIE B KOHTPONbHY0 rpynmy (112 yenoBek), pacnonaranu XuU3HeHHbIA MPUOPUTET «3[0pPOBbEY» Ha YeT-
BEPTOM W NOC/eAYOLLMX MecTax B Mepapxuu, T. €. CYMTanM ero MeHee 3HauYuMbIM Mo CPABHEHWUIO C APYrUMM NPUOPUTETAMM.
228 NauMeHTOB PacromOXWIMN XU3HEHHBIA NPUOPUTET «3[0POBLE» HA TPETbeM MecTe (DOMBLUMHCTBO) U BbiM UCKITOYEHbI
W3 JanbHELLIEro pacCMOTPEHHS.

Pesynbtatbl u obcyxaenune. 06Las oLeHKa LesTeNbHOCTY OpraHM3aLym, OKasblBatoLLen MeaMLMHCKY0 NOMOLLbL B amMbyna-
TOPHbIX YCNOBUSAX, HE 3aBUCUT OT MecTa B MepapXuu KW3HEHHBIX MPUOPUTETOB LIEHHOCTH «3[,0p0BbE», OAHAKO NpU CPeaHen
yacToTe MOCELLEHNN, YTO ABNSETCA Haubornee pacnpocTpaHeHHOW XapaKTepUCTUKOW NOTpebHoCcTM B aMbynaTopHOM Meau-
LIMHCKOW MOMOLLUM, OLIEHKA Ka4yecTBa OpraHW3aLmum LeATenbHOCTH MeAULMHCKOW OpraH13aLmm Bbille B KOHTPOSIbHOW rpynne
MaLMEHTOB, T. €. MPU HU3KOW 3HAYMMOCTM JKM3HEHHOTO NPUOPUTETA «3[0POBLEY.

3aksnioyeHne. HecMoTps Ha Dosee BbICOKME MHTErPanbHbIE OLEHKW, BbICTABMIEHHbIE MALMEHTaMU C HWU3KOWA 3HAYMMOCTbIO
JKU3HEHHOO NPUOPUTETA «340POBbLE», U HONEe HU3KMUM YaembHBIM BECOM He MMEBLUMX NPETEH3WUN K OpraHu3aumu LesTesb-
HOCTU MOJIMKIIMHUKK, OHW BbICKa3biBanu 6osblue NPETEH3WN K OTAeNbHbIM acreKTaM OpraHu3auuu paboTbl MeauLMHCKOM
OpraHu3aumm 1 pexumy ee paboTbl.

KnioueBble cnosa: aM6ynaTopHaﬂ MOMOLLb; XXU3HEHHbIE NPUOPUTETbI; MEANLNHCKAA OpraHn3auud; coumanbHble neTepMU-
HaHTbI; YA0BJIETBOPEHHOCTb NALMEHTOB; CbaKTOPbI YO0BN1€TBOPEHHOCTU.
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ABSTRACT

AIM: to analyze the influence of the structure of the life priority “health” in shaping the patient’s attitude towards the organiza-
tion of medical care provided in an outpatient setting.

MATERIALS AND METHODS OF RESEARCH: Primary data were obtained through an anonymous survey of 486 patients of me-
dical organizations in Moscow. In total, the author’s questionnaire offered eight priority options: “Family”, “Work”, “Education”,
“Career”, “Health”, “Material goods”, “Spiritual values”, “Faith (religion)”. When answering, the respondent arranged the
proposed priorities in hierarchical order according to the degree of decreasing importance in relation to himself personally.
As a division into comparison groups, the concept of standard structure was used, that is, the correspondence of the indi-
vidual structure of life priorities to the collective structure. The main group (147 people) included patients who considered the
life priority “Health” to be very significant. Patients included in the control group (112 people) placed the life priority “Health”
in the fourth and subsequent places in the hierarchy, that is, they considered it less important compared to other priorities.
228 patients ranked the life priority “Health” in third place (the majority) and they were excluded from further consideration.
RESULTS AND DISCUSSION: The overall assessment of the activities of a medical organization providing medical care in an
outpatient setting does not depend on the place in the hierarchy of life priorities of the “Health” value, however, with an average
frequency of visits, which is the most common characteristic of the need for outpatient medical care, the value of the assess-
ment of the quality of the organization of the activities of a medical organization is higher in the control group of patients, that
is, with a low importance of the life priority “Health”.

CONCLUSION: Despite the higher integral ratings given by patients with a low importance of the life priority “Health”, and
a lower proportion of those who did not express any complaints about the organization of the clinic’s activities, they expressed
more complaints about certain aspects of the organization of the work of the medical organization and its mode of operation.

Keywords: life priorities; medical organization; outpatient care; patient satisfaction; satisfaction factors; social determinants.
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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

B nocnepHve rogpl 6onblioe BHUMaHMe yaoenseTcs uc-
Clefl0BaHNAM NOBEAEHWS NMaLMEHTOB NpU MOAYYEHUN UMM
MeJMLIMHCKOM NOMOLLM. 3TO 06BACHSAETCS TeM, YTO pe3ynb-
TaT [LeATeNbHOCTU CUCTEMBI 3[PaBO0XPaHEHNUS! BO MHOMOM
3aBMCMT UMEHHO OT NOBEAEHMA caMuX NaumeHToB. C apyroil
CTOPOHbI, UX YL0BNIETBOPEHHOCTb PACCMATPUBAETCA KaK 0AMWH
13 6a30BbIX KPUTEPUEB OLIEHKM KA4eCTBa LeATENbHOCTU Me-
AVLMHCKMX OpraH13aumin, BO MHOrOM npeAonpefenss couu-
anbHylo 3QPeKTUBHOCTb BCEH CUCTEMBI 3[}paBOOXPaHEHMU.
Mpu oTX0fe OT NaTepHaNMCTCKOW MOAENM OXpaHbl 3[,0pOBbA
TaKoW NOAX0A CTaHOBUTCS BCe bonee akTyanbHbIM [1-3].

lMoBefeHWe yenoBeKa (nauueHTa) hopmupyet ero obpas
JKU3HM, KOTOPbIA, B CBOK 04epe/ib, OTBETCTBEH 3a MOJIOBUHY
BCero GaKTopHOro BAMAHKA Ha 06LLECTBEHHOE 3[10p0BbE [4].
lp1HMMas BO BHWMaHWE TaKyl 3aBUCUMOCTb, MOXHO YT-
BepPXAaTb, YTO, U3MeHSAS NMOBEAEHME YeN0BEKa, MOXHO W3-
MEHWUTb ero 00pa3 MW3HW, a 3HauuT, 1 haKTOpHOe BAUSHME
Ha ero 3gopoBbe. DopMUpoBaHUe NOBEAEHUS MPOUCXOAUT
oz, BO3AEeHCTBMEM HU3HEHHbBIX MPUOPUTETOB UITM LEEHHOCTEVA
[5, 6]. UhomBuAayanbHas CTPYKTYpa XMU3HEHHbIX NPUOPUTETOB
MOXET OKa3blBaTb CYLLECTBEHHOE BIMSHUE HA BOCMpUATUE
MHOTUX 3/1EMEHTOB OKPYalLLEro MUpa, B TOM YMCIE U CU-
CTeMbI 3[1paBOOXpaHeHus. B utore u3HeHHble npuopuTe-
Tbl M UX CTPYKTypa NO3BONSIOT YNpaBnsATh (B OnpeAeneHHbIX
npeAenax) noBeaeHneM Yenoseka [/-9]. Hanpumep, namensis
3HauYMMOCTb HEKOTOPbIX M3HEHHBIX LEHHOCTEH, HanpuMep
«3[10pOBbEY», NMOABIAETCA BO3MOXKHOCTb U3MEHATL (B onpe-
LEeNIEHHON Mepe) BCH CTPYKTYpY, KOTOpas, B CBOK 0Yepefb,
B/IMSIET Ha OTHOLLEHWE NaUMEeHTa K CUCTEMe 3[paBoOXpaHe-
HWS, MOCKOMbKY 3TO B MOJIHOW Mepe CyObeKTMBHaA XapaK-
TEPUCTUKA, GOpMUpYeMan NpyU HeNocpeaCTBEHHOM YHacTUM
WA paxe AOMUHMPOBAHUM NpefcTaBNeHWA naumeHTa ob
OKPYKaloLLEM MUPE 1 MPaBuWiax ero NocTpoeHus.

HecMoTps Ha BbICOKYH 3HAUMMOCTb XM3HEHHbIX LieH-
HOCTel B npoueccax (OpPMMPOBaHUS WHOMBWIYANbHOMO
1 06LLeCTBEHHOrO 3[10POBbS, UCCIIEA0BAHUA UX 3HAUUMOCTH
W BNIUSHWUA HeMHorouncneHHbl. B pabortax C.H. Yepkacosa
npeacTaBneHa MOJIHOLEHHAA XapaKTepUCTUKA KU3HEHHbIX
MPUOPUTETOB HACeNEeHUSA CTapLUMX BO3pacTHbIX rpynn (60 et
W cTaplue) B paspe3e BO3pacTHbIX PynM M reHAepHbIX pas-
anania [10, 11]. Wepapxus KMU3HEHHBLIX NPUOPUTETOB M WX
B/MSHME Ha YPOBEHb (U3MYECKOW aKTUBHOCTM MoJofe-
XK npepactaeneHbl B pabote 0.B. AbpamoBoK, a CTpyKTypa
JKU3HEHHBIX MPUOPUTETOB KaK COLMANbHON AETEPMUHAHTHI
3[0pOBbSA Y XKEHLUMH PENPOLYKTUBHOrO BO3pacTa OnucaHa
B pabote W.J1. Conoson u coaer. [12, 13]. A.A. Yaycos u co-
aBT. UCCNESO0BaNM XU3HEHHbIE LIEHHOCTH, ONpeaensioLLme
MeJMLIMHCKYHK0 aKTUBHOCTb M LIEHHOCTHbIE OpUeHTaLun MaTe-
Peit Mpu yxo4e 3a UX HOBOPOXAEHHbIMU feTbMu [14].

CrnepoBatenibHO, aHanN3 BAUSHUSA OTAENbHbIX XU3HEH-
HbIX MPUOPUTETOB MaLMEHTOB Ha (OpMUPOBaHME MX OTHO-
LUEHMSA K OpraH13aLymmn MeJMLMHCKO NOMOLLM, OKa3blBaeMoK
B aMbynaTopHbIX YCIOBUAX, SBNISIETCA aKTyaslbHOW 3afaqell
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B OpraHM3aLuMu 34paBoOXpPaHEHNUs KaK NoTeHLManbHoM BO3-
MOKHOCTU yNpaBNeHYeCKOro BO3AENCTBUSA Ha CTeNeHb Y0B-
NEeTBOPEHHOCTU MaLMEeHTOB.

Llens uccnedosarus: NPOBECTU aHaNN3 BAMSHUS CTPYKTY-
Pbl KM3HEHHOrO NPUOPUTETA «3[0POBbLE» Ha (HOPMUPOBaHHE
OTHOLUEHWS NaALMEHTa K OpraHM3aLun MeAMUMHCKON NoMo-
LW, OKa3blBaeMoil B aMBYNaTOPHbIX YCIOBUSX.

MATEPUAJIbl U METO/1bI

MepBuYHbIe AaHHbIE ObIIK NONyYeHbl MYTEM aHOHUMHOIO
aHKeTMpoBaHuA 486 NauMeHTOB MeJMULMHCKUX OpraHM3aLmii
Mocksbl. Bcero B aBTOpCKOM aHKeTe Oblo NpeasioXeHo BO-
CeMb BapMUaHTOB MPUOPUTETOB: «CEMbSA», «paboTax», «0bpa-
30BaHWe», «Kapbepan», «3[40pOBbEx», «<MaTepuasnbHble bnaran,
«[lyXOBHbIE LLEHHOCTW», «Bepa (penmrus)». Mpu oTBeTe pe-
CMOHLEHT pacnonaran npeLioeHHbIe NPUOPUTETI B Mepap-
XMYECKOM MOpSAKE MO cTeneHn ybbiBaHMA MX 3HAUMMOCTU
ANs Hero cebs nmyHo. Lindpoin «oamH» onpaluvBaeMbilii oT-
Meyan camblii 3Ha4MMbIi Ans cebs HM3HEHHDBIA NPUOPUTET,
U panee no ybbiBaHWIO OH pacronaran Bce ocTasbHble YKa-
3aHHble mpuopuTeTbl. [lomyckanocb 0TMeYaTb HECKOJbKO
MPUOPUTETOB Ha O[JHOM YPOBHE 3HAUYUMOCTHU.

[ina pa3penexuns Ha rpynnbl CPaBHEHMS UCMO/b30BaNOCh
MOHATAE CTaHLAPTHOCTU CTPYKTYPbI, T. €. COOTBETCTBUE MH-
OVBUAYaNbHOW CTPYKTYPbl }M3HEHHBIX MPUOPUTETOB KOJI-
NEeKTUBHOW CTPYKType. B 3T0ii CTPYKType 3U3HEHHbIN npuo-
PUTET «3[,0POBbE» Yallle BCEr0 pacnofarasncs Ha TPeTbeM
MecTe. Kaxaplii TpeTuin onpoLUeHHbIi naumeHT (34 u3 100)
NPUAEPKMBANCA UMEHHO TaKoro MHeHus. Ha nepeoM Me-
cTe B nepapxuu ero pacnonoxunu 18 u3 100 onpoLueHHbIX,
a 19 13 100 pacnonoxwnu ero Ha BTopoM MecTe. CnefioBatesib-
HO, TPETb MaLMEHTOB, BKIIKOUEHHBIX B FPYNMy UCCNEA0BaHMS,
CUNTANM HM3HEHHbIN NPUOPUTET «3[0POBLE» OYEHb 3HAUM-
MbIM. 3Tn naumeHTbl (147 yenoBek) 1 6biIM BKIIOYEHBI B OC-
HOBHYIO rpynny. 228 nauMeHTOB PacnoNOXWUIN XKU3HEHHbIN
MPUOPUTET «3[0POBbE» Ha TPeTbeM MecTe (BONBLUMHCTBO),
M OHW ObIMM UCKIIOYEHBI U3 [aNbHEMLLEr0 PacCMOTPEHMS.
MaumeHTbI, BKIOYEHHbIE B KOHTPOJIbHYHO Fpynmy, pacnonaranm
YKU3HEHHbI NPUOPUTET «3[0POBbE» HA YETBEPTOM M Moche-
AyloLmx Mectax B epapxum (112 yenoBek), T. e. CuuTanm ero
MeHee 3HaYMMbIM MO CPaBHEHMIO C LPYrMU NpUOPUTETaMM.

C yyeToM HenapaMeTpU4YecKOro xapaktepa pacnpegene-
HWSA MEPBUYHBIX JaHHbIX 4151 CPAaBHEHWS rPYNN UCMOMb30Ba
KPUTEPUI [LOCTOBEPHOCTI Pasnnumi X%, Ns onpeaesneHus 3a-
BMCUMOCTM MCMONb30BanM Ko3adduumeHT accoumaumm — K.

PE3YJIbTATbl U OBCYXOEHUE

Mecto B Mepapxuu }KM3HEHHOro npuopuTeTa «340po-
BbE» [OCTOBEPHO HE MOBAMANO HAa OLEHKY AEATENbHOCTH
MeJMLMHCKUX OpraHu3aumii, K KOTOPbIM MPUKPEneHbl na-
umeHTbl. CpeaHsas BENMUMHA OLEHKM OblNa HECKOMBKO HUXE
B OCHOBHoA rpynne (3,24 + 0,1 6anna), 4eM B KOHTPOJSIbHOM
(3,45 £ 0,09 6anna) (p > 0,05).
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YacToTa noceLLeHns opraHM3aumm, oKasblBatoLLen Meau-
LMHCKYI0 NMOMOLLb B aMbynaTopHbIX YCroBusX, bbina Bbile
B OCHOBHOM rpynne nauueHToB. B TeueHue ropa, npepLue-
CTBYIOLLEr0 MCCNEAO0BaHWI, OHW MOCETUIM MONUKIIMHUKY
B cpedHeM 3,23 pasa, TOrAa KaK NauMeHTbl KOHTPOJbHOW
rpynnbl — TosbKo 2,02 pasa (p < 0,05). Hanbonbluas pas-
HUL@ MeXay CpaBHWUBaeMbIMU TpynnaMu perucTpupoBanach
B BE/IMYMHE YAENbHOro Beca TeX MaLMeHTOB, KOTOpble Hau-
bonee yacTo 1 Hambonee peaKo 0bpalLannch B OpraHM3aLmuy,
OKa3blBaloLLMe MeMLMHCKYI0 NOMOLLb B aMBynaTopHbIX yc-
noBusix. TaK, B OCHOBHOM rpynne (BbICOKUA CTaTyC MU3HEH-
HOro npuopuTeTa «3[,0p0BbE») 0bpaLLeHns ¢ YacToTom bonee
5 pas B rop, 3admKcupoBaHo y 24,5 % naumeHToB, Toraa Kak
B KOHTPOJIbHOM rpynne (HU3KMI CTaTyC XU3HEHHOrO NpUopH-
TeTa «3[0pOBbE») TOMbKO Y 6,3 %. TpeTb NaLMEHTOB OCHOB-
Hoi rpynnbl (29,3 %) KpaiiHe peaKo NoceLLany opraHu3aumm,
OKa3blBatoLLMe MeLMLMHCKYI0 NOMOLLb B aMOynaTopHbIX YyC-
I0BMSIX, @ B KOHTPOJIbHOM rpynne TakoBbIX bbino 40,2 % (pas-
nnuns goctoBepHsl, p < 0,09).

3HauMMol 3aBUCMMOCTM MEXY 4YacTOTOM MOCELLEeHMs
MOJIMKJIMHUKM W OLLEHKOW AesTeNIbHOCTU MeAULIMHCKOM opra-
HW3aLMK B LlaHHOM CJy4ae He BbIIBNANOCH, 04HAKO0 Ko3addu-
LIMEHT KOPPENSALWMW MeX [y 4YaCTOTON BU3MTOB B NOJMKIIMHUKY
W OLIEHKOMN ee JeATeNbHOCTU COCTaBWSI B OCHOBHOM rpynne
naumenToB 0,18, a B KoHTponbHO — 0,24.

B ocHoBHoli rpynne Habntogancsa pe3kuii CKauoK OLLEHKM
B MOATPYyNMe MauMeHTOB, KOTOPbIE 04eHb YacTo obpalLanmcb
B OpraHW3aLuK, OKa3blBaloLLMe MeAULIMHCKYI0 MOMOLLb B aM-
BynaTopHbIX ycnoBusx. B KOHTponbHOM rpynne nauveHToB
TaKOr0 Pe3KOro CKauyKa He BbISIBMIEHO, HO TEHAEHUMA K yBe-
JIMYEHUIO OLLEHKU NPY YBENMYEHWUM YaCTOTbI MOCELLEHMUI TaK-
e npocnexusaercs. MUHUManbHbIE OLEHKU Y MaLMEHTOB,
KoTopble KpaliHe pefKo ObBalOT B MOMMKIMHUKE, @ MaKCU-
MarbHble — Yy MauWeHToB, nocelailmx ee bonee 5 pas
B rog (tabn. 1).

Bonee cTporoe oTHOLLEHWE K OLEHKe [LeATeNbHOCTU af-
MWHMCTpaummn ropofa (OKpyra) No opraHu3auum MeLuuUuH-
CKOro 0bCny1BaHNUA HabnoLanoch HO TOMBKO B OTHOLLIEHUH
KOHTPONIbHOM TpynMbl MauMeHTOB. EAMHCTBEHHBbIN Cryudaii
(oTHOCMTENBHO BCEX paHee WCCieLoBaHHbIX MPU3HAKOB,
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(haKTOpPOB M [LETEPMMHAHT), KOrAa OLEHKa [LEATeNIbHOCTH
aAMUHUCTpaummn ropoaa (okpyra) 6bina Bbille, YeM OLEH-
Ka [esTeNnbHOCTM KOHKPETHOW Me[MUMHCKOW OpraHu3aumm,
B rpynne NauMeHTOB C BbICOKOM 3HAUUMOCTbIO KWU3HEHHOrO
npuopuTeTa «3a0poBbe» (3,33 + 0,1 npotue 3,24 + 0,1 6anna).
HecMoTps Ha oTcyTCTBME LOCTOBEPHBIX Pa3nuymii C NO3ULMK
BapuaLMoHHoW cTaTUcTUKM (p > 0,05), 3ToT daKT cneayeT oT-
METUTb M MPUHATL BO BHUMaHWe.

OueHKa [esTenbHOCTM aAMUHUCTpaumMKM ropopa (oKpy-
ra) Mo OpraHu3aumm MepguumHcKoro obcnywmsanus 6bbina
O[MHaKOBa B OCHOBHOM M KOHTPOJIbHOW rpynnax nalueHToB
(3,33 £ 0,1 banna B ocHoBHoii rpynne u 3,32 + 0,11 6anna
B KOHTposbHOM) (p > 0,05). Pa3HuLa B OLEHKaX B OCHOBHOM
rpynne coctaBuna 0,07 6anna, Toraa Kak B KOHTPOJbHOM
rpynne 0,13, 1. e. B ABa pa3a bosblue, 1 3HaK pasnymin 0T-
nnyanca. Ecnv B ocHOBHOM rpynne oH 6bin NONOXKUTENBHBIM,
TO B KOHTPOJIbHOW — OTpULLATENbHBIM.

B ocHoBHol# rpynne nauMeHToB Habntoaancsa CTaHaapT-
Hbli TPEHA, 3aK/YAIOWMIACA B MOBLILEHUA BENUYMHBI
OLIEHOK [1eATeNbHOCTV aMUHUCTPALIMK N0 OpraHn3aumuu Me-
OVLMHCKOTO 00CNy)XMBaHWA M0 Mepe YBeSMYEHWUS YacToThl
obpalLeHns B MeMLMHCKYI0 OpraHu3aumio. MuHMManbHble
OLLEHKM PerncTpupoBanuCh NpY peaKoM 00palLieHnm, a MaK-
CUMarbHble — Mpy YacToM (Tabn. 2). B KoHTponbHow rpynne
Habntopancs deHoMeH, Koraa pocT OLIeHOK NpU yBeNYeH!H
yacToThl 0bpaLLeHns NpepbiBanca pesknM NafeHneM oLeHoK
npu yacToTe obpalleHns B MeSMULMHCKYI0 OpraHu3aumio bo-
nee 5 pa3 B rog.

KoppensumoHHol 3aBUCMMOCTM MeXay 4acToTon noce-
LLEHMS MONIMKIIMHWKY U OLLEHKOW AeATENbHOCTY aMUHUCTpPa-
LMK MO OpraHv3aLmMmu MeLuLMHCKOrO 00CYXMBaHMUS BhbisB-
NeHo He 6bino. KoadduumeHT Koppensaumm Mexay 4acToToi
noceLleHns MOSMKIMHUKK U oueHKoi coctasun 0,15 B oc-
HOBHoIA rpynne naumenToB v 0,09 — B KOHTpoNbHOM. Takwe
3HayeHus KoadduumeHTa Koppensauumu CBULETENbCTBYIOT 06
OTCYTCTBWM 3HAYMMON 3aBUCHMOCTU MEXJY WCCNeAyeMbIMU
napaMeTpamu.

Peructpupyemble pa3HoHanpaBfeHHble TPEHAbI OLEHKM
B 3aBUCUMOCTM OT YacToTbl 0OpaLLEHNs B MeAULMHCKME Op-
raHu3auuu onpaBAbIBalOT NPoBeAeHMe NoapobHOro aHanmsa

Tabnuua 1. OueHKa KauecTBa OpraHM3aLmum AeATesbHOCTU MeAULIMHCKOI OpraHM3aLm, OKasbiBaloLLeil MeAMLMHCKYI0 NOMOLLb B ambyna-
TOPHBIX YC/IOBUSAX, B 3aBUCMMOCTM OT YacTOThl €€ NOCELLEHNS MaLMeHTaMK C PasfIMiHON NepapXUUECKOI 3HAUMMOCTbIO MU3HEHHOTO NpU-

opuTeTa «3,0p0Bbe»

Table 1. Assessing the quality of organization of the activities of a medical organization providing medical care in an outpatient setting,
depending on the frequency of its visits by patients with different hierarchical significance of the life priority “Health”

YacToTa noceLieHus MeMLMHCKOM opra-
HM3aLMK, OKa3blBaloLLE MeULMHCKYIO
MoMoLLb B aMByNaTopHbIX YC0BUAX

OcHoBHas rpynna (BbicoKas
3HaYMMOCTb JKM3HEHHOTO
npuopuUTeTa «300P0BLEY)

KoHTponbHas rpynna (Hu3Kas
3HaYMMOCTb JKM3HEHHOTO
MpUOpUTETa «3[,0POBLEY)

[JlocToBepHOCTb pasnmnuuit

KpaitHe pesKo (MeHee 1 pasa B rofn) 3,12+ 0,11
1-2 pasaBrog, 3,09+0,1
3-5pa3Brog 3,15+£0,1
bornee 5 pa3 B rog 3,72 +0,07
He3aBucyMo 0T YacToTbl NoCeLLeHui 3,24 0,1

3,13£0,11 > 0,05
3,59 + 0,08 <0,05
3,74+ 0,07 <0,05
3,71+0,07 > 0,05
3,45 + 0,09 > 0,05

DA https://doi.org/ 1017816/ rmmar569353
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Tabnuua 2. OueHKa KayecTBa [esTeNIbHOCTH aAMUHUCTPaLUUK NO opraHn3aunn MeaUUNHCKOro 06CHY)KMB3HVIFI B 3aBUCMMOCTU OT YacTOThl
noceLleHna nalueHTamm c paBJ'IVI'-IHOVI MepapxmquKon 3Ha4YMMOCTbI0 XM3HEHHOr0 NpUopuUTeTa «34,0p0BbE» MEAULMHCKOrO yyYpexaeHns,

OKa3blBawLero Me ANLMHCKY MOMOLLb B aM6ynaTopr|x ycnoBuax

Table 2. Assessing the quality of the administration’s activities in organizing medical care depending on the frequency of visits by patients
with different hierarchical significance of the life priority “Health” to a medical organization providing medical care in an outpatient setting

YacToTa noceLLeHus MeayLMHCKON opra-
HU3aLMM, OKa3blBatoLLE MeULIMHCKYI0
MOMOLLb B aMGYJ'IaTOprIX ycnosusax

OcHoBHas rpynna (BbicoKas
3HAYMMOCTb JKM3HEHHOIO
npuopuTETa «3[0POBLE)

KoHTponbHas rpynna (Hu3kas
3HAYMMOCTb JKM3HEHHOIO
npuopuTeTa «340p0BbE»)

[locToBepHOCTb pasnuuni

KpaiiHe pepKo (MeHee 1 pasa B rof) 3,16 +0,12
1-2 pasa B rog 3,22+0,1
3-5pasBroa 3,31+0,11
Bornee 5 pa3 B rog 3,67 + 0,07
HesaBucuMo 0T 4acToTbl MOCELLEHMI 3,33+0,1

3,11+0,13 >0,05
3,46 + 0,09 >0,05
3,61+0,08 <0,05
3,0+0,14 <0,05
3,32+ 0,11 >0,05

OTHOLLEHMS NALMEHTOB OCHOBHOM WM KOHTPOJIbHOW Fpynmbl
K KOHKpPETHbIM acrneKTaM [iesTe/lbHOCTW OpraHu3aLui, oKa-
3bIBalOLLMX MEAMLIMHCKYH0 MOMOLLb aMbynaTopHo.

OTcyTCTBME NPETEH3MIA K OpraHn3aum paboTbl NOMKIK-
HWKY YalLle 0TMeYanoch Cpeam NaLuMeHToB OCHOBHOMW rpynnbl,
0[JHaKO pas3nuums MeXay rpynnamu Obiin HeL0CTOBEPHBIMY
(p > 0,05). MonoBMHa NaLMEHTOB C BbICOKOW 3HAYMMOCTbIO
JKM3HEHHOro npuoputeTa «3n0poBbe» (50 13 100 onpoLueH-
HbIX) He BbICKa3anu NpEeTeH3WUN K OpraHu3aumn LesTeNbHo-
CTU MeJMLMHCKOMN opraHu3aummn. Cpean NaLumUeHToB € HU3KOA
3HaYMMOCTbIO W3HEHHOr0 MPUOPUTETA «3[0P0BbEY» TaKO-
BbIX ObINI0 HECKONBKO MeHble (45 13 100 onpoLLeHHbIX).
OHM valle KPWUTUKOBanM pexuM paboTbl MONMKIMHUKM
(10 n 5 3 100 onpoLUeHHbIX B KOHTPONLHOW M OCHOBHO
rpynne cootBeTcTBeHHO) (p < 0,05). Mo ocTanbHLIM acnek-
TaM [LeATeNbHOCTU Me AULMHCKON OpraHn3aLum LOCTOBEPHbIX
Pa3nnuMiA B 4aCTOTE BbICKa3aHHbIX NPETEH3UIA MeXay cpaB-
HWBaeMbIMU rpynnamm He bbino.

Hanbonee 4acTo npeTeH3uM Kak naumeHTaMum 0CHOBHOM,
TaK M KOHTPOJIbHOW TPYnMbl BbICKA3bIBaUCh B OTHOLLEHUM
opraHu3aumm paboTbl Bpayen — Y4acTKOBbIX M Y3KMX CreLy-
anuctoB. Kaxapii natbii naumeHT (23 n 21 13 100 onpoLueH-
HbIX OCHOBHOW M KOHTPOJIHOM FPyNM COOTBETCTBEHHO) Bbin
He[0BOJIEH paboToM y4yaCTKOBbIX Bpayen, KaAabli TpeTui
(28 1 29 13 100 onNpOLLEHHbIX OCHOBHOW UM KOHTPOJILHOM
rpynn COOTBETCTBEHHO) BbICKa3blBan NPETEH3UM K OpraHu-
3auum paboTbl Y3KKUX CMELManMCToB.

B pesynbrate obLiee uMcno BbICKa3aHHbIX MPETEH3UM
K NMoApa3feneHnsM B OCHOBHOW rpynne cocTaBuno 76 u3
100 onpoLLeHHbIX MaLMEHTOB, @ B KOHTPOJIbHOW rpynne —
79 n3 100. OpmMHaKoBas YacToTa BbiCKa3aHHbIX MPETEH3MIA CO-
yeTanach c bonee BbICOKOM OLEHKOI KayecTBa OpraHv3aLmi
paboTbl MEAMLMHCKOW OpraH13aLmy NaLMeHToB KOHTPOSIbHOM
rPynMbl, YTO yKa3biBaeT Ha bonee NOMOXMTENbHBIA HAaCTPOIA
MaLMEeHTOB C HU3KOW 3HAYMMOCTBH) XM3HEHHOTO NpUopuTeTa
«340poBbex.

Hanbonblumin rpagmeHT Mexay oueHKaMmm Obin 3aduK-
CMpPOBaH TOJTbKO B OTHOLUEHUM pexuMa paboTbl MONMKIK-
Hurku (K, = -0,36; x? = 1,8; IK = -3,01) (p > 0,05). Ucnonb-
3yS KJIAaCCMYECKWUN MOAXOL ONpejeneHnust [OCTOBEPHOCTU
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Pas/IMuMi, 3HaYEHNe KpUTepUA X% He 10CTUraeT KPUTUYECKO-
ro YPOBHSA, O[HAKO NOJTyYeHHbIE pe3ybTaTbl CBULETENLCTBY-
10T 0 HEKOTOPOM BAMSHAM MeCTa B MepapXvn MpuopuTeTOB
JKU3HEHHOMN LIEHHOCTN «3[0POBbEY.

YpoBeHb JOCTYMHOCTU MEAMLIMHCKOM MOMOLLM, N0 MHe-
HWK MaUMEeHTOB, ABNSETCA OMPefensiolLMM NpU BbiCTaB-
NEHWUN VHTETPaNbHOM OLIEHKM AEATENIbHOCTU MeLULMHCKOM
opraHu3auuu. bonblLIMHCTBO NALMEHTOB OCHOBHOW M KOHT-
POSIbHOIA TPYMN CYMTANM MeAULIMHCKYH NMOMOLLb LOCTYMHOV
(69 n 67 13 100 onpoLUEHHbIX B OCHOBHOW M KOHTPOJIbHOM
rpynne cooTBeTCTBEHHO) (p > 0,05).

WHTerpanbHas oueHKa KayecTBa OpraHusauuv Megu-
LMHCKOM MOMOLUM MaLMeHTaMM OCHOBHOW Tpynnbl, CuM-
TaBLWWMN MeLULMHCKYI0 MOMOLLb [OCTYMHOW, COCTaBuUna
3,53 £ 0,19 6anna, a nauueHTaMm KOHTPOSIbHOM rpynnbl —
3,65 + 0,18 6anna. Ecnu naumeHTbl cunTanm MeauUMHCKYH
MOMOLLb HeLOCTYNHOM, TO B OCHOBHOM Fpynne WX OLEHKa
coctaenisna Tonbko 2,9 + 0,14 banna, a cpeay naumeHToB
KoHTposnbHoW rpynnbl — 2,33 + 0,13. Pa3sHuua B oueHKax
coctaBuna 1,03 6anna cpeay naumMeHTOB OCHOBHOI Tpynmbl
1 1,32 banna cpeaym NauUeHTOB KOHTPOJILHOW Tpynnbl.

Ewwe 6onblue BocnpuaTMe [LOCTYNHOCTU BAMANO HA BeNU-
UWHY MHTErpanbHOW OLEHKU AEATeNbHOCTU aAMUHUCTpaLuu
ropoza (oKpyra) no opraHM3aLmn MeULMHCKOTO 00CnyXuBa-
Hus. Cpeay NauMeHTOB, KOTOPbIE CYMTANM HU3HEHHBIN NpUO-
pUTET «3[0POBbE» BECbMA 3HAYMMbIM, OLiEHKA COCTaBuW/Ia
3,65 + 0,12 6anna npu ycnoBKM, YTO OHM CHMTANTN MeLVLIMHCKYIO
noMoLLb AOCTYMHOM, n 2,58 + 0,07 6anna, ecv OHW cuuTanu
ee HefocTynHoW. PasHuua B oueHKax coctasuna 1,07 6anna.
Cpen NaLMEHTOB € HA3KOM 3HAYMMOCTBIO JKWU3HEHHOIO MPUO-
puTeTa «3[0POBbLE» OLEHKA AEATENbHOCTU MeAULMHCKOMW op-
raHM3aumn U aMUHUCTpaLMK ropofa (OKpyra) npu ycioBuM,
YTO OHW CYMTaNM MEJMLIMHCKYI0 MOMOLLb [OCTYNHOM, He OT-
nmyanacs (3,65 + 0,18 npotue 3,65 + 0,12 6anna), TaK e Kak
W B C/lyyae pacCMOTPEHUS UMM MeOMLMHCKOW MOMOLLM KaK
HepocTynHon (2,33 + 0,14 npotve 2,58 + 0,07 6anna). To ecTb
Mpy BOCMIPUSITUM Me JULIMHCKOW MOMOLLM KaK HeAOCTYMHOM Na-
LIMEHTbI C HU3KWUM CTaTyCOM XM3HEHHOr0 NpUOpUTETa «3[0p0-
Bbe» BO3/aranu 6ombLUyK 0TBETCTBEHHOCTb Ha MEMLIMHCKYI0
OpraHM3aLmIo, a He Ha aMUHUCTPaLMIO ropoaa (oKpyra).
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3AK/TIOYEHUE

O6las oLeHKa [LeATeNbHOCTM OpraHu3aLuK, OKasblBa-
foLLen MeSMLMHCKYK0 MOMOLLb B aMbynaTopHbIX YCOBUSX,
He 3aBUCUT OT MecTa B MepapXuM XU3HEHHbIX NpuopuTe-
TOB LIEHHOCTU «3[,0pOBbE», OAHAKO MpW CpPefHeli vyacToTe
nocewleHuit (1-5 pas B rog), uto sBnseTcs Haubonee pac-
MPOCTPAHEHHOI XapaKTepUCTUKOW noTpebHocTU B ambyna-
TOPHO MeAMLMHCKOM noMoLum. OLueHKa KauecTsa fesTesb-
HOCTW TaKOW OpPraHM3auuu Bbile B KOHTPONbHOW rpynne
MauMeHToB, T. €. MPU HM3KOM 3HAYUMOCTU MU3HEHHOTO
MPUOPUTETA «3[10POBLEY.

MauneHTbl 0AMHAKOBO OLIEHMBAIOT AEATENbHOCTb afMu-
HWCTpaLMM M0 OpraHW3auMy MeAULMHCKOro 06CnyXuBaHuUs
HE3aBMCMMO OT 3HAYUMOCTU JKMU3HEHHOTO NPUOPUTETA «3[0-
pobe» (3,33 + 0,1 npotue 3,32 + 0,11 6anna). Mpun HU3KOI
3HaYMMOCTM 3TOr0 NPUOPUTETA OLIEHKA AEATENIbHOCTU afiMM-
HWCTpaLmMn ropoaa (oKpyra) Bbina Bbile OLEHKW LesTesb-
HOCTW KOHKPETHOW MeLMLMHCKOW opranm3aumm (3,33 £ 0,1
npotuB 3,24 + 0,1 6anna). locToBepHble pa3fnyns B OLEH-
Kax MaLMeHTOB OCHOBHOM UM KOHTPOJILHOM rpynn Habnwopa-
NMCb cpeay 06palLaloLLMXCs B MEAMLMHCKYH OpraHn3aLmio
bonee 3 pa3 B rog.

HecMoTps Ha 6onee BbICOKME WHTErpanbHble OLLEH-
KW, BbICTAB/IEHHbIE MaLMEHTAMU C HWU3KOW 3HAYMMOCTbH
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ABSTRACT

BACKGROUND: Assessing social efficiency currently plays a key role in improving the organization of medical care to citizens.
Satisfaction with medical care provided is an indicator of the availability of medical care and the effectiveness of healthcare in
general.

AIM: To assess the social effectiveness of medical care using the method of remote monitoring of blood pressure in cardiac
patients based on the results of remote monitoring.

MATERIALS AND METHODS: The study materials included data from an anonymous sociological survey of 200 patients who
were under dispensary observation and had a history of periods of deterioration in the functional state of the cardiological
profile. The questionnaire offered to patients contained six establishing questions, each of which was distributed on a scale
balanced from extreme positive to extreme negative assessment.

RESULTS AND DISCUSSION: Before conducting remote monitoring, the level of awareness of patients about their own health
status, preventive measures, and the use of devices for remote transmission of blood pressure data from the patient to the
doctor was investigated. Subsequently, to increase patient awareness, additional information materials on the procedure
for interaction be-tween patients and medical workers, as well as about risk factors for the development of cardiovascular
diseases and complications from them.

The sociological survey was conducted to summarize the results of remote monitoring of patients’ blood pressure and was
aimed at studying patients’ opinions on changes in the organization of medical care provided in outpatient settings.
CONCLUSION: The data obtained showed that, in general, the degree of achievement of social results after remote blood
pressure monitoring increased by 61.0%. Undoubtedly, such an increase in patient satisfaction was achieved as a result of the
redistribution of responsibilities between doctors and nurses, as well as a result of well-established participatory interaction
between medical workers and patients in terms of remote monitoring of dispensary groups of cardiac patients, instruction in
the method of measuring blood pressure and monitoring it indicators in electronic form.

Keywords: health care; medical help; outpatient settings; patients with arterial hypertension; School of remote blood
pressure monitoring; social efficiency; working age.
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AHHOTALMSA

AxrtyanbHocTb. OLeHKa coumanbHon IQheKTUBHOCTY B HACTOSALLEE BPEMS UIPAET KIOUEBYIO POJib B COBEPLUIEHCTBOBAHUM Op-
raHW3aLmMu OKa3aHUs MeSMLIMHCKON NOMOLLYM rpaxaHaM. Y10BNeTBOPEHHOCTb 0Ka3aHHOW MeMLIMHCKONM NOMOLLbI0 ABNSETCA
noKasaTesneMm ee AOCTYMHOCTA U 3D(EKTUBHOCTM 3[4PaBOOXPaHEHNS B LIESIOM.

Lienb: oueHKka coumanbHoi 3QheKTMBHOCT MeAMLIMHCKOK NOMOLUM C MPUMEHEHUEM METOAA AUCTAHLMOHHOMO MOHUTOPUHIA
apTepuanbHOro AaBMeHUs NauueHTaM KapamMosormyeckoro npoduns.

Matepuansl u MeToabl. Mcnonb3oBaHbl AaHHbIE aHOHUMHOTO coumonoriyeckoro orpoca 200 nauuveHToB, HaXoAMBLUMXCS
noj, IUCMaHCEPHbIM HabMIAEHUEM U UMEBLUMX B aHaMHe3e Nepuofbl YXyALIEHUs GYHKUMOHANbHOTO COCTOSHUA KapAMoso-
ruyeckoro npoduns. MNpeanoxeHHas NauMeHTaM aHKeTa COAepKana LWecTb KOHCTAaTUPYHLLMX BOMPOCOB, OTBETHI HA KOTOPbIE
Bbinu pacnpeneneHbl no LWKane, cbanaHCUpOBaHHOI OT KpailHe MO3UTUBHOM K KpalHe HEraTMBHOM OLIEHKE.

Pe3synbTarthl. [lepes npoBefeHMeM OUCTaHLMOHHOIO MOHUTOPUPOBaHMS bbin MccnenoBaH ypoBeHb MHGOPMUPOBaHHOCTY Na-
LIMEHTOB O COCTOSHUM COBCTBEHHOrO 3[,0p0OBbSA, NMPOMPUNAKTUHECKUX MEPONPUATUAX, MPUMEHEHWUM YCTPOMCTB AMUCTaHLMOHHOM
nepefayn LaHHbIX apTepuanbHOro [aBfieHUst 0T MauueHTa Bpady. B fanbHeliweM ans noBbileHWs UHQOPMUPOBAHHOCTM
MauMeHToOB Ha caiTax ABYX ropoAcKux NoMMKMHUK r. CaHkT-TeTtepbypra (N2 19 u 91) B paMKax LIKOfbl AUCTaHLMOHHOIO
MOHMTOPUPOBAHWUA apTepUabHOro faBNEHUS OblK pa3MeLLeHbl JONONHUTENbHbIE MHOPMALMOHHBIE MaTepUaribl Mo NOpsL-
Ky B3aUMOJEICTBUS NaLMEHTOB U MeAULIMHCKUX pabOTHUKOB, a TakKe 0 (aKTopax pucka pasBUTUA CepAeYHO-COCYAMUCTbIX
3aboneBaHuii W BbI3bIBAaeMbIX UMW 0CNOXHeHMAX. CoLmonornyeckuii onpoc NpoBoAUNCA ANs NOLABEAEHNS UTOTOB AUCTaHLM-
OHHOT0 MOHWUTOPMHIa apTepUaNbHOM0 AaBNEHUS NALMEHTOB U U3YYEHUS UX MHEHUS 06 M3MEHEHNSAX B OpraHW3aLmMu MeavLmH-
CKOM MOMOLLM, OKa3biBaeMon B aMbynaTopHbIX YCIIOBUSAX.

3aksitoueHme. lonyyeHHble AaHHbIE MOKA3anu, YTo B LENIOM CTeNeHb JOCTUKEHUS COLMANBbHOMO pesynbTaTa nocne npoeefe-
HWS MCTaHLMOHHOMO MOHUTOPUPOBAHWSA apTepUanbHOro LaBnieHus yBenudmunack Ha 61,0 %.

HecoMHeHHo, Takoro pocTa y40BneTBOPEHHOCTM MaLMEHTOB YAanoch LobuTbeA nepepacnpeneneHeM 06s3aHHoOCTeN Mexay
BpayaMm 1 CpeHUM Me[MLMHCKUM NepPCoHanoM, a TakKe B pe3yfbTaTe HajaXeHHOro NapTMCUNaTMBHOTO B3aMMOLENCTBUSA
MeXAy MeAMKaMu U MauMeHTaMu B Y4acTU AMCTAHLMOHHOTO HabmogeHns 3a aMcnaHcepHbIMY FpynnaMmu KapaMonorMyeckux
MalMeHTOB, NPOBEAEHUS MHCTPYKTaXKa N0 METOAMKE U3MepeHUs apTepuanbHOro [aBEHUS U KOHTPOS 3a ero NoKasaTtesiaiMm1
B 3/IEKTPOHHOM BUJE.

KnioueBble cnoBsa: aM6ynaT0pr|e ycnosuAa; 34paBooxpaHeHune; MeAUUWMHCKaA NOMOLb; nauueHTbl C apTepmaanoﬁ
FMI'IepTeH3Mei;1; coumanbHasa 3¢)dJEKTMBHOCTb; pr,U,OCI'IOC06HbIl7I BO3pacT; WKosla AUCTAHUMOHHOIO MOHUTOPWUHIa apTepu-
adJIbHOro faBJ1IeHUA.
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ORIGINAL ARTICLES

BACKGROUND

Currently, the state policy in health care is aimed at
developing patient-oriented elements of the organization
of medical care according to the principles of 4P medicine
[1-4]. The patients’ opinions are a reference point for the
improvement of the health care system [5]. Accessibility
of medical care remains the indicator of social efficiency,
with the satisfaction index as a common indicator [3].

Increasing patient satisfaction with the provided med-
ical care is a priority of the Health Care Development
Program. The study of patients’ opinions is beneficial for
identifying positive and negative trends and factors in-
fluencing the realization of patients’ expectations when
receiving medical services and taking prompt organiza-
tional and corrective measures.

Sociological surveys are the most informative method
of studying the subjective opinions of patients regarding
the organization of medical care. They are crucial be-
cause changes in the organization of health care, based
on their results, are scientifically justified [5-7].

The need to ensure accessibility and improve the
quality of medical care for individuals with cardiovas-
cular diseases prompted the current study. This included
the rational use of resources of medical organizations,
especially human and technical resources, and the active
use of information systems and elements of lean produc-
tion [4, 8, 9].

The present study aimed to evaluate the social effi-
ciency of medical care using remote blood pressure (BP)
monitoring in cardiology patients.

MATERIALS AND METHODS

Data from a sociological survey conducted from 2018
to 2022 as part of a scientific study using remote BP
monitoring of patients in the outpatient observation group
were used. The work was initiated by the staff of the De-
partment of Health Care Organization and Public Health
according to the standards of good clinical practice and
the principles of the Declaration of Helsinki and approved
by the independent ethics committee of the Kirov Military
Medical Academy.

The sample included questionnaire responses of the
patients who participated in the remote BP monitoring
programs of Polyclinics No. 19 and 91.

The study considered the increased demand of cardi-
ology patients for medical services during the COVID-19
pandemic, and resulting increased burden on the district
service to perform preventive measures, such as medical
check-ups and examinations, against the general back-
ground of insufficient staffing of medical personnel.

The implementation of the study was facilitated by
the redistribution of responsibilities between physicians
and nurses regarding remote monitoring of outpatient
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cardiology groups, training in BP measurement tech-
niques, and electronic BP monitoring.

Anonymous questioning of patients was conducted at
the beginning and end (as patients’ BP values stabilized)
of the study using a specially designed questionnaire to
assess the results of changes in the organization of med-
ical care in outpatient settings. Patients who provided
voluntary informed consent were asked to answer sev-
eral questions reflecting their level of satisfaction with
various aspects of the medical care organization.

The subject of the study was the respondents’ opinion
on changes in the availability and quality of medical care
provided in outpatient settings. The survey assessed the
subjective judgments of patients with arterial hyperten-
sion on the treatment outcomes and preventive measures
and their satisfaction with the results of remote BP moni-
toring as part of a high-risk strategy.

The results of the survey were processed using fac-
tor analysis, which allows for the identification of ag-
gregate variables that affect the respondents’ answers.
The present study used a table with initial data for fac-
tor analysis, which included the respondents’ answers.
Subsequently, the relationship between the selected fac-
tors and additional variables was analyzed, which en-
abled us to ascertain which values of factor variables
were most pronounced according to one or another crite-
rion and test the hypothesis of independence of the signs.

The results were statistically processed using a per-
sonal computer running the Microsoft Windows 7 op-
erating system and the Microsoft Excel 2013 software
and standard StatSoft Statistica 10 application program
package.

Methodology for remote transmission of self-report-
ed BP measurements: The decision to participate in the
study was made by the patients and their physician after
a joint discussion. During the study, the participants used
personal smart medical devices or electronic automatic to-
nometers of the same model (UA 911BT-(C), A&D, Japan),
which were provided during the observation period, with
the possibility of remote transmission of measurement
results via a contactless Bluetooth connection and mobile
application for patients on Android and 10S. BP values
were transmitted in the usual way by pressing a but-
ton on the device, which is extremely advantageous for
elderly people and patients with cognitive impairment.

The MedM RPM platform and personal health moni-
toring diary applications were utilized. The maobile appli-
cation was a form with three fields for entering systolic
BP, diastolic BP, and heart rate.

The patient used an automated tonometer to transmit
BP data via the Internet to the remote monitoring center,
which was stored in an encrypted format in a cloud da-
tabase on the doctor’'s computer.

The measurement method was oscillometric, classi-
fied as accuracy class A/A. The program is recommended
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for clarifying the presence or absence of arterial hyper-
tension, verifying the diagnosis, and determining treat-
ment.

The frequency of measurements was identified by re-
mote monitoring 2 times a day, on average, with patients
in the resting state. Intermediate monitoring of BP was
performed by medical personnel. The patient received re-
minders about the need to measure BP and take medica-
tion and recommendations for therapy correction (phone
call) via SMS messages.

The patient’s mobile application was mainly for inter-
acting with the tonometer or watch sensors. After mea-
suring BP, the results were displayed to the user and
sent to the server.

The doctor’s application is designed to display pa-
tients’ data and their measurement results in graphs and
statistical diagrams, which allows for the analysis of the
dynamics of the patient’s condition for a given sample.

RESULTS

The organization of medical care with the use of re-
mote BP monitoring was tested at the population level.

At the outset of the study, a retrospective analysis of
primary medical records and patient follow-up revealed
drawbacks in the organization of dispensary dynamic
monitoring. These manifested as inadequate control over
the health status of patients in health groups Il and llla
and a decline in functional status in 60% of observed pa-
tients (i.e., cases of acute myocardial infarction and acute
cerebral circulatory failure).

The most common causes of complications were low
motivation among patients to prevent disease risk fac-
tors, insufficient information about preventive measures,
and inadequate procedures for monitoring cardiology pa-
tients in dispensaries, including the use of devices for
remote transmission of BP data from the patient to the
doctor.

Considering these circumstances, a decision was
made to implement changes in the organization of medi-
cal care for cardiology patients. The focus was placed
on remote BP monitoring as a pivotal component in car-
diovascular disease prevention and regulator of patients’
adherence to therapy.

Such changes in work with cardiology patients were
based on participative interaction of all participants of
the treatment and prevention process and on making
organizational decisions on redistribution of functional
responsibilities of medical workers. This helps increase
the social effectiveness of medical care. Patients’ sat-
isfaction with provided medical services and quality of
medical care in outpatient settings increased.

The main work with the patients was assigned to the
nursing staff (i.e., issuing a registration card; filling out
the patient’s personal account, if necessary; educating
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the patient; filling out the necessary paper documenta-
tion; entering information into the electronic system on
the patient’s placement for monitoring and equipment
receipt/transfer; conducting a telephone survey; check-
ing the remote monitoring indicators; filling in the neces-
sary documentation for outpatient monitoring programs
(depending on the program); reacting in case of desta-
bilization of the patient’s condition: calling the patient,
close relatives, or other legal representatives; recording
the patient for a medical consultation using telemedicine
technologies; calling an ambulance in case of a situation
requiring emergency intervention).

The functions of physicians providing medical care
with the use of remote BP monitoring were minimized to
its prescription, medical consultation using telemedicine
technologies, filling out the necessary documentation,
and timely response in case of destabilization of the pa-
tient's condition.

To assess patient satisfaction with the organization
of follow-up dynamic care, an online survey of patients
selected for participation in the study was conducted.

The sociological study included 200 patients of
working age and older who were under follow-up care
and had a history of functional decline. They were
later enrolled in the remote BP monitoring school
(Figure).

The largest proportion of respondents were aged
31-50 years (45.9%), followed by those aged 18-
30 years (25.2%). The mean age of respondents was
42.9 + 12.8 years for men and 40 + 21 years for women.

Prior to remote monitoring, patients’ awareness of
their own health status (e.g., knowledge of optimal BP
values, health group, and body mass index), preventive
measures (e.g., follow-up care, health centers, etc.), and
the use of devices for remote transmission of BP data
from the patient to the doctor were evaluated.

The respondents demonstrated a high level of aware-
ness regarding their own health status. However, they
exhibited lesser knowledge about the organization of
cardiovascular disease prevention through remote BP
data transmission devices. Among the middle-aged
(31-50 years old) and older respondents (predominantly
women), a notable presence of awareness about their
health and preventive measures (i. e., follow-up care,
health centers) was determined. This contrasts with
the findings observed among the respondents aged 18-
30 years who demonstrated a lesser level of awareness
about these topics.

Conversely, young respondents (18-30 years old)
were most likely aware of the use of devices for remote
transmission of BP data from patient to the doctor, and
older respondents were least likely to be aware of this
information. Knowledge of the use of such devices dif-
fered between men and women (65.0% and 45.2%, re-
spectively).
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Figure. Gender and age characteristics of respondents of working age who applied to the School of remote monitoring of blood pressure, %
PucyHok. [lonoBo3pacTHasi XapaKTepuUCTUKa PecroHAEeHTOB TpyaocnocobHoro Bospacta, obpaTusumxcs B LUkony aucTaHumoHHoro

MOHUTOPUPOBAHNA apTepunasnibHOro AaBJieHUA, %

Data analysis revealed that 10%-15% of respondents
to the above questions had no information about common
risk factors of the disease.

Additional information regarding the interaction be-
tween patients and medical professionals and risk fac-
tors for cardiovascular diseases and associated com-
plications has been made available on the websites of
Polyclinics No. 19 and 91. This is part of a wider initiative
to raise awareness of remote BP monitoring and ensure
its effectiveness.

The survey was conducted via the Internet using
Google Forms. The questionnaire presented to the pa-
tients included a series of statements, the responses to
which were distributed on a scale ranging from extreme-
ly positive to extremely negative assessments. A list of
answer options were provided, from which patients could
select one: satisfied, satisfied rather than dissatisfied,
somewhat dissatisfied, not satisfied, and difficult to
answer.

At the end of the study, patient satisfaction with the
modifications to the medical care organization resulting
from the implementation of remote BP monitoring, in
comparison to traditional outpatient care, was evaluated
(Table 1).

A comparative analysis demonstrated a positive trend
in patient satisfaction/dissatisfaction indicators across all
criteria as a consequence of remote BP monitoring.

The level of patient satisfaction was determined
for each criterion listed in Table 1 using the following
formula:

satisfaction =

number of satisfaction cases

= “number of assessed cases x 100

The level of satisfaction with the organization of out-
patient monitoring following the implementation of re-
mote BP monitoring increased by 91.0%, and the level
of dissatisfaction decreased by 22.0% (to 1.5% of the
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number of respondents). This increase was due to a re-
duction in the number of patients who found the question
difficult to answer.

The proportion of respondents who expressed sat-
isfaction with the availability of health information in-
creased by 49.0%, whereas the proportion who expressed
dissatisfaction decreased by 21.5% (to 1.0% of respon-
dents). The level of satisfaction with the availability of
information on risk factors increased by 40%, and the
level of dissatisfaction decreased to 0% (i.e., by 52.5%).

Furthermore, no patients expressed dissatisfaction
with their interactions with physicians following remote
BP monitoring. The number of respondents indicating dis-
satisfaction with this indicator decreased by 70%, where-
as satisfaction with the indicator increased by 66.5%.

Following the study, patients expressed satisfaction
with the organization of dispensary dynamic monitoring
through the use of remote BP monitoring and indicated
willingness to recommend the school of remote BP moni-
toring. This is evidenced by the observed increase in sat-
isfaction rates by 51.0% and 65.0% according to these
criteria, accompanied by a decrease in dissatisfaction by
36.0% and 45.0%, respectively.

No significant differences were found in patient sat-
isfaction/dissatisfaction between the age groups of pa-
tients.

The social effectiveness index was calculated as the
sum of the mean scores. The maximum level of social
effectiveness should be 100%.

Data analysis before and after the study showed that
the degree of social outcome achievement increased sig-
nificantly (from 26.0% to 87.8%) (Table 2).

The data obtained revealed that the degree of social
outcome achievement after remote BP monitoring in-
creased by 61.0%. Additionally, the number of patients
who were confident in their answers increased signifi-
cantly at the end of the study. This is evidenced by the
data in the “difficult to answer” column.
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Table 1. Results of patient satisfaction before and after remote monitoring of blood pressure, %
Tabnuua 1. Pe3ynbTaThl ya0BNETBOPEHHOCTH NALIMEHTOB 10 M MOCIIE NPOBELEHNS AUCTaHLMOHHOrO MoHUTOpUpoBaHua AlL, %

Criteria Satisfied Not satisfied Difficult to
rather yes yes total rather yes yes | total answer
Before remote BP monitoring
Organization of follow-up care 1.0 8.0 9.0 0.4 19.5 23.5 67.5
Availability of health information 355 7.0 42.5 08.5 14.0 22.5 35.0
puailabilty of information on risk 325 075 400 300 25 525 07.5
Doctor—patient interaction 04.5 19.0 23.5 31.5 39.0 70.5 6.0
Willingress to recommend a ng 15 6.0 7.5 375 00 675 25.0
Remote BP monitoring 7.0 27.0 34.0 315 14.5 46.0 20.0
After remote BP monitoring
Organization of follow-up care 395 95.5 95.0 6.0 0.00 1.5 35
Availability of health information 16.5 75.0 91.5 1.0 0.0 1.0 7.5
pvailablity of information on risk 5.0 87.5 92.5 0.0 0.0 0.0 75
Doctor—patient interaction 10.0 80.0 90.0 0.0 0.0 0.0 10.0
Wilingness to recommend a ng 1.0 75 725 25 0.0 225 5.0
Remote BP monitoring 2.0 83.0 85.0 10.0 0.0 10.0 5.0

Table 2. Changes in the level of patient satisfaction before and after remote monitoring of blood pressure, %
Tabnuua 2. 3MeHeHIe ypoBHS y,0BNETBOPEHHOCTM NALIMEHTOB [0 M NOC/e NPOBeAEHNA AMCTaHLIMOHHOTO MoHUTOpUpoBaHua Afl, %

) Answer options
Period — . o
Satisfied Not satisfied Difficult to answer
Beginning 26.0 47.0 26.8
Ending 87.8 5.8 6.4
Value difference 61.8 41.2 20.4

Moreover, such an increase in patient satisfaction
was achieved in specially created conditions of the on-
going study with the use of telemedicine technologies
and established participatory interaction between medi-
cal staff and patients and because of the redistribution
of responsibilities between doctors and nurses regard-
ing remote monitoring of outpatient groups of cardiology
patients.

CONCLUSIONS

The sociological survey was a summary of the results
of the conducted remote monitoring of patients’ BP and
was aimed at studying their opinions about changes in
the organization of medical care provided in outpatient
settings.

DOl https://doiorg/ 10.17816/rmmar622771

At the beginning of the study, the level of patients’
awareness of their own health status (knowledge of opti-
mal BP values, health group, and body mass index), pre-
ventive measures (follow-up care, health centers, etc.),
and the use of devices for remote transmission of BP
data from the patient to the doctor were determined.

The results of the survey before and after remote
BP monitoring showed an increase in the degree of
achievement of social outcomes to 61.0%. This increase
in patient satisfaction was due to the redistribution of
responsibilities between doctors and nurses and the es-
tablished participatory interaction between medical staff
and patients.

Based on the results of the scientific study, recom-
mendations for the use of remote BP monitoring in am-
bulatory patients are indicated in several areas, including
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a set of measures to improve the organization of follow-
up care of cardiology patients.

The organization of remote BP monitoring schools and
regular remote information events with patients on their
platform will strengthen the prevention of socially signifi-
cant diseases and increase the adherence to treatment of
outpatients. Redistribution of functional responsibilities
between doctors and nurses improves the quality and ef-
ficiency of follow-up care.
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Immunophenotyping of a population of cultured human
umbilical cord cells from Wharton's jelly
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ABSTRACT

BACKGROUND: Against the background of many existing methods of defect replacement in post-traumatic injuries the meth-
ods of repair of damaged tissues based on methods using products of tissue engineering and cultures of artificially cultured
human cells are becoming more and more widespread in medical practice. The literature reports weak immunogenic activity
of human umbilical cord tissues, which makes these cells promising components of regenerative medicine products. Due to
possible errors in explant selection and cell transformation in the process of cultivation, it is necessary to reliably determine
the phenotype of cells obtained as a result of tissue explantation and their further cultivation. Thus, the specificity of obtaining
multipotent mesenchymal cells from human umbilical cord Warton's stool tissues requires reliable identification of the type of
the obtained cells.

AIM: To obtain reliable features of mesenchymal stem cells in the cell population obtained from human umbilical cord stool
tissue.

MATERIAL AND METHODS: Methods of cell cultivation, flow cytofluorimetry, immunocytochemistry for determination of sur-
face and intracellular markers of mesenchymal stem cells were used in the study.

RESULTS: In the course of work on the identification of cells of the population obtained by culturing explants from human
umbilical cord warton stool, the heterogeneity of the type of cells constituting the cell population was established. Most of
them are mesenchymal stem cells carrying fluorescent markers CD45, CD73, CD34, CD29, CD90, CD44, CD105, which agrees
with the immunophenotype of mesenchymal stem cells defined by the International Society for Cell Therapy. The ratio of the
applied markers allows us to refer the population of cells obtained by direct explantation of Varton's gelatin tissue fragments
to mesenchymal stem cells. Visual control confirmed the localisation of labelled antibodies on the surface of cultured cells.
And also it was shown that there were no vascular muscle cells in the obtained culture.

CONCLUSION: As a result of experiments on identification of the cells obtained during explantation of Varton's jelly tissue
fragments and their further cultivation, their belonging to mesenchymal stem cells was established by immunofluorescence
cytophotometry.

Keywords: culturing; cytophotometry; explant; human bud; immunofluorescence; mesenchymal stem cells; mucous connective
tissue of the umbilical cord; Wharton's jelly.
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UMMyHodeHOTUNMPOBaHUE NoONyNALMUM
KYyNbTUBUPYEMbIX KJIETOK CJIU3UCTOU COeAUHUTESIbHOM
TKaHu (BapTOHOBa CTYAHA) NyNnOBUHbI Yesl0BeKa
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AHHOTALNA

AxTyanbHocTb. Ha doHe MHoXecTBa cnocoboB 3aMelLieHUs AedeKTOB NpK NOCTTPAaBMATUYECKUX NOBPEXAEHMsX Bce bonee
LUMPOKOe pacrnpocTpaHeHWe B MeAMLIMHCKON NPaKTUKe MOMy4aloT NpueMbl penapauuy NoBpeXAeHHbIX TKaHel, 0CHOBaHHble
Ha MeToAax, UCMONb3YIOLLMX NPOAYKTHI TKAHEBON MUHKEHEPUM U KyNbTyp MUCKYCCTBEHHO KyNbTUBUPYEMBIX KIETOK YenoBeKa.
B nutepatype coobluaetca o cnaboit UMMyHOreHHOW aKTUBHOCTM TKaHei MyrnoBUHbI YeNOBEKa, YTO fenaeT 3T KIeTKU nep-
CMEKTUBHBIMU KOMMOHEHTaMW NPOAYKTOB pereHepaTMBHOM MeAULMHbI. B CBA3M ¢ BO3MOXHOI CMOHTaHHOW TpaHchopMaLmen
K/eTOK B npoLiecce KyNnbTUBUPOBaHMA M OLIMBKaMK Npu oTbope 3KcnnaHTa HeobxoaMMo AOCTOBEPHOe onpefeneHune heHo-
TUNA KNETOK, NOAYYEHHbIX B pe3ynbTaTe 3KCMIaHTaLMM TKaHWU U AanbHeNLLero ux KynbTueupoBaHmus. Takum 0bpasoMm, cneuy-
(uKa nonyyeHnss MyNbTUMOTEHTHBIX Me3eHXMMabHbIX KIETOK M3 CIM3UCTON COeAMHUTENBHOM TKaHW MynoBUHBI YeN0BeKa,
Ha3bIBaeMOi TaKXKe BapTOHOB CTyAeHb, TpebyeT [OCTOBEPHOM MAEHTUGDMKALMM TUNA NOJYYEHHBIX KIETOK.

Lienb. BoisiBneHne Hanuuns Me3eHXMManbHbIX CTBOOBbLIX KIETOK B KIETOYHOW MONYASALMW, NONYYEHHOWH U3 CM3UCTON CO-
e[MHUTENbHOM TKaHU NYMNOBWHBI YeNoBeKa C MCNo/b30BaHMeM UMMYHO(EPMEHTHOrO MapKUPOBaHHS.

Martepuan u Metoapl. B uccnenoBaHnm ncnonb3oBanu MeToAbl KyNbTUBUPOBAHUA KIIETOK, NPOTOYHOM LMTO(GNYOpUMETPUM,
WMMYHOLIMTOXMMIN 1A ONpeaeNieHnst MOBEPXHOCTHBIX U BHYTPUKIETOUHbIX MApPKePOB Me3eHXMMaJbHbIX CTBOIOBBIX KNETOK.
Pesynbtartsl. Mpy npoeseHnn paboTbl No MAEHTUGUKALMM KNETOK NONYNALMN, NOSYYEHHOW NPYU KyNbTUBUPOBAHUN IKCMNaH-
TOB W3 C/IN3UCTON COEAMHUTENBHON TKaHU NYNOBUHBI YeNIOBEKA, YCTAHOBNIEHA HEOAHOPOAHOCTb TUMA KNETOK, COCTABASIOLLMUX
nonynaumio. bonbLUMHCTBO U3 HUX HecyT dnyopecueHTHble MeTku CD4S, CD73, CD34, CD29, CD90, CD44, CD105, yto cornacy-
eTcA C UMMYHO(DEHOTUMOM Me3eHXMManbHbIX CTBOSIOBbIX KNETOK, OnpeAenieHHbiM Mex ayHapoaHbIM 06LLeCTBOM N0 KieTou-
Hoit Tepanun. CooTHOLLEHKE NPUMEHEHHBIX MapKepoB M03BOJIAET OTHECTU NOMYNALMI0 KIETOK, NOTyYeHHYI0 MeTOA0M NPSMON
3KCNNaHTauMn GpparMeHTOB CAIU3NCTON COeAMHUTENBHON TKaHM, K Me3eHXUMaslbHbIM CTBOJIOBLIM KJeTKaM. BUusyanbHbIi KOHT-
posib NOATBEPAMN NIOKANN3aLMI0 MeYeHHbIX aHTUTEN Ha MOBEPXHOCTM KyNbTUBMPYEMbIX KIETOK. TakKe NoKasaHo, 4To B nojy-
YeHHOW Ky/nbType OTCYTCTBYIOT MbILLEYHbIE KIETKM KPOBEHOCHBIX COCY/0B.

3aknoyeHmne. B pesynbTate IKCNEPUMEHTOB N0 MAEHTUGUKALMN KIETOK, MOAYYeHHbIX NPW 3KCMNaHTaLUmu GparMeHToB Ciin-
31CTON COEAMHUTENBHON TKaHW, U AaNbHENLLIero UX KynbTUBUPOBaHWS, METOA0M MMMYHOGhYOpPecLeHTHON LMTo(GoTOMETPUM
YCTaHOBJIEHA UX NMPUHALJIEKHOCTb K Me3eHXMMaslbHbIM CTBOJSIOBLIM KIETKaM.

KnioueBble cnosa: BapTOHOB CTYLEHb; VIMMYHOCI)J'IYOPECLI,EHLI,VIFI; KYNbTUBUPOBaHUE; Me3eHXMMaJlbHble CTBOJIOBbIE KJTIETKH;
NMynoBMWHa YesioBeKa; CIN3NcTaa coeguHuTesibHada TKaHb MynoBUHbI; LI,VITOCIJOTOMETpVIFI; IKCMNNAHT.
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Currently, various methods for isolation and cultiva-
tion of mesenchymal stem cells (MSCs) and their use
in clinics have been reported in the literature [1]. MSC
transplantation stimulates regeneration of bone tissue,
skin, myocardium, peripheral nervous system, skeletal
muscle, and liver tissue, and MSCs serve as a source
of growth factors and cytokines [2]. The decisive aspect
that plays an important role in the selection of artificial
biomedical materials is the influence of the implant on
the regeneration processes of the recipient’'s damaged
tissues, its immunomodulatory properties [3]. Among the
techniques for replacing defects in posttraumatic injuries,
those involving the use of tissue engineering products
and artificially cultured human cells are becoming in-
creasingly prevalent in medical practice. In such cases,
the use of the patient’s own tissues or tissues with low
immunogenicity is advantageous. Several publications
have reported the weak immunogenic activity of human
umbilical cord tissues [5]. In this regard, human umbilical
cord Wharton's jelly stem cells (HWJSCs) are a prom-
ising source of MSCs. There are various studies on the
application of HWJSCs and other umbilical cord tissues.
However, there is a need for a systematic approach to
organize and select the optimal variants of laboratory and
technological solutions for reproducible MSC cultivation
[6, 7]. Many researchers have proposed the use of hu-
man umbilical cord mucosa as an alternative source of
MSCs. Given that HWJSC is the tissue of the provisional
organ — the umbilical cord — procedures involving it is
subject to minimal ethical restrictions. Furthermore, ob-
taining explants from HWJSC is performed using a non-
invasive method. The process of acquiring such explants
includes dissecting the surrounding tissue, including the
vein and artery of the umbilical cord. This may cause ex-
planting of tissue fragments of other types along with
HWJSCs, resulting in the acquisition of cells with a dif-
ferent status than that of MSCs. Owing to possible errors
in explant selection and cell transformation during the
cultivation process, the phenotype of cells obtained as
a result of tissue explantation and during their further
cultivation should be determined. The International Soci-
ety for Cell Therapy has defined the immunophenotype of
MSCs as CD90+, CD105+, CD44+, CD29+, CD105+, CD73+,
CD166+, CD45—, and CD34- [9]. The most effective meth-
od in determining characteristic cell surface proteins is
the fluorescence method [10]. In the present study, the
surface markers CD45, CD73, CD34, CD29, CD90, CD44,
and CD105 were identified and the presence of vascular
muscle tissue cells was assessed using the specific cy-
toskeletal marker alpha-actin in the population of cells
derived from HWJSCs.

This study aimed to identify MSCs in the cell popu-
lation obtained from HWJSCs using immunoenzymatic
labeling.

Vol 43(2)2024

DOI: https://doiorg/ 10.17816/ rmmarb 24871

Russian Military Medical
Academy Reports

Objectives of the study:

1) To demonstrate the absence of vascular smooth
muscle cells in the obtained culture and perform im-
munohistochemical staining for the presence of smooth
muscle actin (alpha-smooth muscle actin, a-SMA) in the
cytoskeleton of the cells of the studied population

2) To examine the obtained cell population for the
presence of MSCs using the surface markers CD45, CD73,
CD34, CD29, CD90, CD44, and CD105 by flow cytophotom-
etry and observe fluorescence on the cell surface during
microscopy

MATERIALS AND METHODS

Obtaining a population of HWJSCs

The primary human umbilical cord material was ob-
tained by the staff of the Department of Obstetrics and
Gynecology of the Kirov Military Medical Academy and
acquired in the course of planned cesarean section.
The medical history of the primary material donors was
recorded and stored by the staff of the department. In-
formed consent was obtained from the donor. The se-
lection of primary material for further processing and
harvesting of tissue fragments for explantation were
performed in the delivery room under aseptic conditions.
Cord material without exsanguination was placed in the
transport medium immediately after separation from the
placenta. Standard sterile 0.9 % sodium chloride solu-
tion in a sterile container was used as the transport
medium [11]. The material was transported at ambient
temperature. The umbilical cord material was transferred
to the sterile room of the Cell Technology Research Lab-
oratory of the Research Department of Biomedical Re-
search of the Research Center, where HWJSCs were ex-
tracted and primary explants were obtained under sterile
conditions.

DMEM F/12 medium, which was utilized in our previ-
ous studies to obtain cell culture from human umbilical
cord tissue [11], was used to culture explants.

Immunophenotyping of the obtained cell population
and immunohistochemical detection of SMA

Immunohistochemical staining for the presence of
SMA in the cytoskeleton was performed to detect vascu-
lar smooth muscle cells in the obtained culture. Mono-
clonal Mouse Anti-Human Smooth Muscle Actin primary
antibodies (Dako, Denmark), secondary antibodies con-
jugated to the fluorochrome Alexa Fluor 488 (Abcam,
England), were used, and nuclei were stained with Slow-
Fade Glass Soft-set Antifade Mountant with DAPI-Nuclear
(Invitrogen, USA). The study was performed using an
LSM 880 (Carl Zeiss, Germany) confocal microscope.
Fluorescence was excited by a 405 nm laser with detec-
tion at 410-495 nm and an argon laser at 488 nm with
detection at 495-605 nmc
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The expression of stem cell surface markers in the
umbilical cord MSC was investigated. Immunopheno-
typing was performed using a CytoFlex flow cytometer
(Beckman Coulter, USA). Antibodies labeled with phyco-
erythrin (PE) or fluorescein (FITC) were used as labels:
CD45-FITC, CD73-PE, CD34-PE, CD29-FITC, CD90-FITC,
CD44-FITC, and CD105-FITC (Bio Rad, USA). Thus, cells
were stripped from the surface of the culture plate by
the conventional method (trypsin-serum solution at 1:3
ratio), washed three times with phosphate buffer solu-
tion (pH 7.2-7.4), and mixed with a diluted (x20) antibody
dilution solution consisting of 20 pL fetal bovine serum
(Gibco), 10 mg NaN,, and 50 mL phosphate buffer. The
cell suspension was injected into measuring tubes of
the cytofluorimeter; then, the tubes were placed in the
cytofluorimeter autosampler, and further fluorescence
measurements and processing of the obtained signals
were performed automatically. An Axio Imager M2 fluo-
rescence microscope (Carl Zeiss, Germany) was used to
observe the cell surface for fluorescence.

RESULTS AND DISCUSSION

Immunocytochemical examination for the presence of
the specific cytoskeletal marker alpha-actin in the cyto-
plasm did not show autofluorescence. No specific stain-
ing of the cytoskeleton characteristic of smooth muscle
cells was obtained in the cell populations studied from
HWJSCs (Fig. 1B). Rat myometrium cells was stained
with SMA as a positive control (Fig. 17).

The expression of mesenchymal cell surface markers
was examined by immunophenotyping with a CytoFlex
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flow cytometer (Beckman Coulter, USA). To check the
conjugation efficiency of the antibodies, phycoerythrin-
labeled CD73-PE and CD34-PE and fluorescein-labeled
CD45-FITC, CD29-FITC, CD90-FITC, and CD105-FITC were
used. The cells removed from the surface of the culture
plastic and conjugated with antibodies were placed on
slides and observed in an epifluorescence microscope
using FITC light filters (green region of the spectrum for
antibodies), and TRITC (red spectral region for phycoery-
thrin-labeled antibodies) at x400 magnification and pho-
tofixation was performed in additive mode. The results
are presented in Figure 2.

Finding cells in solutions for cell removal from the
culture surface, conjugating cells with labeled antibod-
ies, and obtaining preparations for microscopy did not
result in destruction of most HWJSCs studied. Figure 2A
shows the original unlabeled cell in suspension and cells
positively conjugated with fluorescently labeled antibod-
ies (Fig. 2B and ") and negatively conjugated (non-conju-
gated) with labeled antibodies (Fig. 25). The localization
of the fluorescently labeled antibodies was observed on
the surface of the tested cells. To obtain images of cells
negatively conjugated with labeled antibodies, they were
contrasted with DAPI after antibody conjugation.

Then, the suspension of labeled cells was placed into
the cytofluorimeter dispenser tubes, and the distributions
of surface markers in the evaluated cell population were
recorded. Figure 3 presents the results of surface marker
distribution of the obtained MSC culture.

A positive reaction was detected in the markers of
5-nucleotidase CD73 (55.61 %), protein integrins CD29
(41.11 %), stem cells and axonal processes in mature

Fig. 1. MSC culture: A, 5 — staining with haematoxylin and eosin; B — immunocytochemical staining for the presence of smooth muscle
a-actin in the cytoskeleton of cells obtained from umbilical cord, ' — stained rat myometrial cells

Puc. 1. Kynbtypa MCK: A, 5 — oKpaluMBaHWe reMaTOKCUIMHOM U 303UHOM; B — MMMYHOLIMTOXMMUYECKOE OKPaLLMBaHWe Ha Hannuue
rMafKOMBbILLIEYHOTO anbha-aKTuHa B LIUTOCKENETE KIETOK, NOMyYeHHbIX U3 MYNOBUHbI; [ — OKPaLLEHHbIE KNETKU MUOMETPUSA KpbIChI

DOI: https://doiorg/ 10.17816/ rmmarb 24871
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Fig. 2. Results of immunofluorescence labelling of surface antigens (SD) of mesenchymal cells of human umbilical cord Warton's stool
tissue. A — mesenchymal cell before labelling; b, B, ' — images of cells labelled with different antibodies: 56 — absence of conjugation
with antibody (DAPI contrasting); B, I — presence of conjugation with labelled antibody

Puc. 2. Pe3synbTaTbl IMMYHO(ITYOPECLEHTHOrO MEYEHUS! MOBEPXHOCTHBIX aHTMreHoB (CD) Me3eHXMUMHBIX KNETOK CIM3UCTON COeAuHM-
TeJbHOW TKaHW MYMOoBMHbI YesioBeKa. A — Me3eHXUMasbHas KieTka [0 MeueHus;; b, B, [ — UMMIKM KNEeTOK, MeYeHbIX PasfiMyHbIMM
aHTUTeNamu: 5 — oTCyTCTBME KOHBHOTaLMm ¢ aHTUTeNoM (KoHTpacTupoBaHue DAPI); B, I — Hanuume KOHbIOraLmu ¢ MeYeHbIM aHTUTENOoM

neurons CD90 (6.45 %), hyaluronic acid receptor CD44
(55.62 %), and endoglin CD105 (0.52 %). A negative reac-
tion was noted in the marker of total leukocyte antigen
CD45 (24.59 %).

Studies have reported that flow cytometry, immuno-
fluorescence, and gRT-PCR analysis show predominant
expression of the surface markers CD29, CD44, CD73,
CD90, CD105, and CD166 in umbilical cord MSCs and that
markers of endothelial cells and hematopoietic cells are
absent [9, 10]. CD29, CD90, CD105, and CD166 persist
in MSCs even after adipogenic, osteogenic, and chon-
drogenic induction [9]. Additionally, decreased CD44 and
CD73 expressions in response to induction of trilineage
differentiation has been demonstrated [10]. This reveals
that they are the most reliable markers of stem cells,
which are observed only in undifferentiated cord MSCs
(8, 91. Positive surface markers CD73 and CD44 indicate
that stem cells predominated in the culture obtained by
explantation. Moreover, the expression of the marker of
hematopoietic cell adhesion proteins CD34 (27.19 %) con-
firms the presence of hematopoietic cells in the obtained
population.

00l https://doiorg/ 10.17816/ rmmar6 24871

FINDINGS

1. The ratio of the applied markers allows for attrib-
uting the population of cells obtained by direct explanta-
tion of HWJSC fragments to the population of MSCs.

2. Visual inspection and flow cytometry confirmed
the localization of labeled antibodies on the surface of
cultured cells.

3. Immunchistochemical staining for SMA did not re-
veal vascular smooth muscle cells in the resulting cell
culture.

CONCLUSIONS

As a result, of experiments on identification of cells
obtained by explantation of fragments of HWJSCs and
their further cultivation, their affiliation to MSCs was
established by immunofluorescence cytophotometry.
No vascular muscle cells were observed in the obtained
culture. The obtained population contained hematopoi-
etic cells (cells of the hematopoietic system); however,
undifferentiated stem cells predominated. Establishing
a human cell culture with a preponderance of identifi-
able stem cells, using donor organ tissue, enables MSC
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Fig. 3. Distribution of surface markers in the obtained population of human umbilical cord MSCs: A — CD34, CD44; b — CD45, CD73;
B — CD29, ' — CDY0; 4 — CD105
Puc. 3. PacnpepaeneHvie noBepXHOCTHbIX MapKepoB B Nofy4eHHoM nonynsumm MCK nynosuHbl yenoeeka: A — CD34, CD44; 5 — CDA45, CD73;
B — CD29, ' — CDY0; 4 — CD105
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extraction and allows for the use of the extracted cells
in a wide range of studies of human physiology and bio-
chemistry with minimal ethical restrictions.
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M MCUXMYECKVUMM NMpoLLeccamMu B LieHTpanbHomn HepaHow cucteMe. CornacHo knaccudmkaumn MKB-11 ganHbii BUA, natonorum
onpeaenfeTcst Kak HeMpOKOrHUTUBHBIE paccTpoicTea (6D80-86).

Lenb uccnepoBanus. AHanus HasHauenus JIM ans neyeHns 4eMeHLMM NaLMeHTaM C paccTpoCTBaMM, BbI3BaHHBIMU HEWpO-
KOTHUTWUBHBIMU M3MEHEHUAIMM BCNIELCTBUE NPOLIECca CTapeHus.

Matepuanbl u MeToabl. B xoze nccnenoBaHns UCNONb30BaHbl KOHTEHT-aHaK3, MeToj, HabntoAeHus, LOKYMeHTabHbINA, C1-
CTEMHbII, CTaTUCTMYECKUIA W Apyrue MeToAbl aHaiM3a Ha3HaYeHWN NIEKapCTBEHHBIX MPenapaTtoB MauMeHTaM ncuxmaTpuye-
ckoro npodwuna no wudpam 6D80-86 MKB-11 «[leMeHums». ba3oit uccnesoBaHi CTanu repoHTONIOMMYECKUE OTAENEHUs
FAY3 CO «CsepanoBcKasi 0bacTHas KIMHUYECKas NcuxmaTpuyeckas DobHULA», @ UMEHHO MeAMLMHCKas [OKyMEeHTauus
€ yKa3aHHbIMm J1M, Ha3HauaeMbIMK NauymeHTaM B Bo3pacte 60 N1eT 1 cTapLue ¢ NCUXUaTPUYECKUM aHaMHE30M.

Pe3ynbtathl 1 o6cyxaeHue. OTMeUEHo, YTO CMELMAnUCTLI OTAAKOT NPEANOYTEHWE JIEKAPCTBEHHBIM NpenapataM ¢ HooTporn-
HbIM pevicTBueM (57 % oT Bceii BbIOOPKM), KOTOpbIE MPUMEHSIKOTCA HapAZY C aHTUXOAMH3IPrMYeckuMm (14 %) N aHTUXONWH-
acTepasHbIMK cpeacTBamu (29 %).

3aksitoyeHme. [lo pesynbrataM aHaiM3a OTMEYEHO, YTO BbICOKWI ypOBEHb Ha3HAYeHWW Bpayamu CheLuanu3vpoBaHHbIX
oTaeneHui uMmeloT nof, Homepamm N2 4, 5 1 6 (aMMHOeHUNIMacNsHas KUCN0Ta, PUBAaCTUIMMH, NUpaLieTaM).

KnioueBble cnoBa: aHanu3; JeMeHUMS; KOTHUTUBHbIE paCCTPOVICTBa; I'ICVIXVIGTPVI‘-IECKVIVI CNeKTp; HOOTPOMnHoe neicTBue.
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ABSTRACT

BACKGROUND: The article provides an analysis of the prescriptions of a group of medications used for the prevention and
treatment of dementia associated with central nervous system damage. During the period of gerontogenesis, irreversible
changes occur in the human body, associated with the somatic state and mental processes in the CNS. According to the ICD-11
classification, this type of pathology is defined as neurocognitive disorders (6D80-86).

PURPOSE OF THE STUDY- Analysis of the prescription of drugs for the treatment of dementia in patients with disorders caused
by neurocognitive changes due to the aging process.

MATERIALS AND METHODS: In the course of the study, the following were used: content analysis, observation method, docu-
mentary, systematic, statistical and other methods of analyzing drug prescriptions. The research base include the geronto-
logical departments of the Sverdlovsk Regional Psychiatric Hospital. Medical documentation with the specified medications
prescribed to patients aged 60 years and older with a psychiatric history.

RESULTS AND DISCUSSION- A trend has been established towards a decrease in the number of prescriptions of drugs No. 1-3, 7
(Galantamine, Memantine, Akineton and Vinpocetine, respectively) and an increase in No. 4—6 (aminophenylbutyric acid,
rivastigmine, piracetam). The experts prefer drugs with nootropic effects (57% of the entire sample), which are used along with
anticholinergics (14%) and anticholinesterase drugs (29%).

CONCLUSION: According to the results of the analysis, a high level of prescriptions by doctors of specialized departments have
medicines numbered No. 4, 5, and 6 (@aminophenylbutyric acid, rivastigmine, piracetam).

Keywords: analysis; cognitive disorders; dementia; nootropic effect; psychiatric spectrum.
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PR A EEZG (29%) [RBHE A .
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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

Moa MemMUMHCKUM TEPMUHOM «AEMEHLMS» MOHUMAKT
npuobpeTeHHble B pesynbTaTe 3abosieBaHUA UK NOBPEXAe-
HWS TONIOBHOMO MO3Ta NOMUPYHKLUMOHANbHBIE KOTHUTUBHbIE
HapyLLEHWS, BbIpaXeHHble B 3HAYMTEbHOM CTEMNEHU M onpe-
Aensemble Ha GoHe AcHoro coHanuma [1].

[leMeHumMs nposBnseTcs yTpaTonm paHee npuobpeTeH-
HbIX WHTEN/EKTyanbHbIX CNOCoBHOCTEN, AedeKTOM Mblllfe-
HWS, MaMSATU, BHUMaHMUS, Peyn W NoBELEHWS, OHa HapyLlaeT
aflanTaumio YesloBeKa B NpodeccMoHanbHom, bbIToBOV 1 ce-
MEWUHOW XM3HW. [leMeHUMs — 3TO CMHAPOM, BbI3BaHHbIN
NpuYobpeTeHHbIM OpraHUYecKUM MOpaXKEHWEM T[OJIOBHOMO
Mo3ra [2].

CoBpeMeHHbIe METOAMKM JleYeHUs IaHHOr0 Poja NaToso-
WA HanpaB/ieHbl He TOMbKO Ha NOAAepKaHNe COMaTUYECKMX
(QYHKUMIA OpraHu3Ma, HO M Ha CTabuUAM3aumMI0 KOTHUTUBHBIX
MPOLLeCCOB rOfI0BHOMO Mo3ra. CyTb HOBAaTOPCKUX METOAMK
NeyeHust N NPOQUNAKTUKM 3aKI04aeTc B KOMOMHMPOBAH-
HOW Tepanuu OLHOBPEMEHHO COCYAMCTbIX W McuxmaTpuye-
CKUX OTKJIOHEHMIA NeKapcTBeHHbIMK mpenapatamu (M) u3
Pa3nMYHbIX apMaKonoruieckux rpynn. B ux unucne ucnonb-
3YI0TCS HEMPOENTUKM, aHTUAENPECCaHThI, a TaKKe NpoTU-
BO3MWIENTAYECKME W NPOTUBOMAPKMHCOHUYECKME CPeACTBa.
HecoMHeHHO, [OCTUYb MaKCUMaNbHOMO BbI3A0POBNEHUS He
ynaetcs, Ho bnarofaps KIMHMYECKUM MexaHu3MaM BpayaM
y[,aeTCs KOPPEKTUPOBATb W CYLLECTBEHHO OTCPOYUTL MOMEHT
MPOrpeccum cTapyeckoro cnaboymus.

Llens uccnedosaHus — npoBefieHWe aHanM3a noTpe6-
HOCTU NPUMEHEHWUSI OTAENeHUAIMU CMeLnann3upoBaHHOM0
CTalLMoHapa ieYebHbIX NpenapaToB NCUXMATPUYECKOTO U COo-
MaTU4YeCKOro CMeKTpa, OTHOCALLMXCS K OCHOBHbIM (apMa-
KOMOMMYECKMM FpynnaM (MpoTMBOMapKUHCOHUYECKME, aHTH-
XOJIMHICTEPa3Hble M aHKCMONUTUYECKUE CPeacTBa), Ans
neyeHns W NPOGUNAKTUKM NaLMEHTOB C HO30JIOTMYECKUM
KopnoM F00-02 «[leMeHumMs v ee pasHOBMAHOCTU».

MATEPUAJIbl U METOAbI

Wcnonb3oBanu Takue METOAMKU OLEHKU Pe3ynbTaTos,
KaK KOHTEHT-aHanu3, MeTOA HaboAeHNs, LOKYMEHTaNbHBIN,
CUCTEMHbII, CTATUCTUYECKMIA METOpbI.

0630p npoBefeH Ha ba3e [ocynapcTBEHHOrO aBTOHOMHO-
ro yupexneHus 3apaBooxpaHeHus CBepasfioBcKon obnactu
(TAY3 C0) «CBepanoBcKas 0bnacTHas KIIMHMYECKan Ncuxma-
Tpuyeckas bonbHuuax» (COKIB), sBnstoLieroca KpynHeiwe
MEJMLIMHCKON OpraHu3aLyeli B 061acT NcuMxmaTpuyeckoro
npoduna u umetoLlero B cBoeM coctaee 18 ncuxuatpuye-
CKUX, MO ABAa HapKonoruyeckux, aMbynaTopHo-nCUXOHEB-
PONIOrMYecKuX, NeyebHo-ANarHoCTYeCKUX OTAENEHNUA 1 ap.
CrneumanuaupyeTca Ha AMArHOCTUKE M NIEYEHUU MALMEHTOB
C Pa3NUYHBIMU HEBPOIOTUYECKUMH, MCUXMYECKUMM U HapKO-
NOTUYECKUMM PacCTPOMUCTBaMM.

WccnepnoBaHue CTpPYKTYpbl XapakTepucTuk 3abonesa-
€MOCTU U HasHauyeHui Bpadamu JIM npoBogmnu B nepuon,
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V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

2021-2023 rr. MeToA0M Bbl6OPKK [aHHbIX M3 MeAULMHCKON
LOKYMeHTauum: «AMbynatopHas KapTa bonbHoro» (¢. 025/y),
«WcTopus bonesHu nauuMeHTOB AHEBHOTO CTaLMOHapa»
(. 003/y) n «Kapra BbibbIBLUErO M3 CTaLMoHapa» (¢. 066/1-y).
WHdopmaumsa 3aHocunack B 3apaHee pa3paboTaHHylo dop-
My HabniogeHus u BKIOYana feMorpaduyeckue LaHHble
naumMeHTa, AuarHos, nabopatopHble UCCNEA0BaHUSA, Ha3Ha-
YeHHble npodunbHble T, a TakKe y4yeT uX [03, IeKapCTBEH-
HOW opMbl 1 cnocob BBEAEHUS.

3a nepuop aHanu3a usyunnu bonee 5000 MeAMLMHCKMX
LOKyMeHTOB. B BbibopKe mpuHsnM ydactne ambynatopHble
otaenenus (N® 43, 44 v 45) n pHeBHOM cTaumoHap (N2 2u 3 +
amcnaHcep N2 3 u 4). B yKa3aHHbIX OTAENEHMsAX OKa3blBaeTCs
MoMoLLb B3POC/bIM MaLMEHTaM C NCUXUYECKUMU PacCTpou-
CTBaMy, NONYHatOLLMM JIeYEHWE NO HO30J10TMYECKOMY WPy
F00-02 obwweii rpynnbl «OpraHuyeckue natonoruu, BKIKOYas
CMMNTOMAaTUYECKUE NMCUXMYECKME PaCcCTPOMACTBaY.

06BeKTaMm nccneoBaHNa cTanm Haubornee pacnpocTpa-
HEHHbIE CXeMbl Ha3HAYeHWs B paMKax NeyeHns 1 npodunak-
TMKM JeMeHuun. B xope dapmakonoruyeckoii Tepanum Bce
MaumMeHTbl B UCCNeAYeMON KOropTe MpUHUMAnW aHTUNCKUXO-
TUYECKYH Tepanuto (aHTMAENPECcCaHTbl U aHKCUOUTUKN).

PE3YJIbTATbl U OBCYXOEHUE

CornacHo KMHUYECKUM peKoMeHpaumsaM MuH3gpasa PO
«KOrHWUTMBHBIE PacCTPOMCTBA Y JIL, MOXKWIONO M CTapyecKo-
ro Bospacta» (2020), B ocHoBe Tepanuu AeMeHLMU JEHMUT
NMpUMeHeHne BasncHbIX MpenapaToB, OTHOCALLMXCA K [ABYM
rpynnam: aHTUXoNMH3CTepasHble cpeacTea (MX3) u MeMaHTUH.
OHM He TONMBKO BAMSIOT Ha KJITIOYEBLIE MPOSIBNIEHWUS KOMHMU-
TMBHbIX paccTpoictB (KP), Ho 1 cnocobeTByOT ynyuLleHo
CYMMTOMATUKM U MOBBILLEHWH) KQYECTBA MU3HM NALMEHTOB, MpK
3TOM COOTHOLLEHWE «BbIF0AA — MOTEHUMaNbHbIA BpeA» Haxo-
JVTCS B 3aBUCUMOCTU OT KOHKPETHOM HO30J10TMYECKOM (hOpMBbI.

CaMblil BbICOKWI YPOBEHb YbeanTeNbHOCTU U LOCTOBep-
HOCTW [10Ka3aTenbCTB 3ddeKTuBHoCTH (Knacc B2) npu yme-
peHHbIX dopMax KP MMeeT rMHKro [BynonacTHoro JMCTbeB
3KCTPaKT. [Inf yMeHbLIEHWUS! BbIPAXEHHOCTU CUMMTOMOB
y naupeHToB ¢ KP pekoMeHayeTcs Ha3HayeHve v apyrux JIM.
XapaKTepucTKa 6asuCHbIX NpenapaToB U UX A03MpOBaHUE
ONA JleYeHns LeMeHLMM oTpaeHbl B Tabn. 1 [3].

TakuM 06pa3oM, cornacHo KIMHMYECKUM PeKOMEHAALMAM
B KauecTBe 6a30BbIX NpenapaToB UCMOMb3YHTCA aHTUXOJMHI-
CTepasHble CpeACTBa, 0O[HAKO KOHLEeNUMs fenpeckpanbuHra
(kputepun STOPP-START nnm Beers) cBUaeTeNbCTBYET, YTO
B OOMBLUMHCTBE CNy4YaeB HasHauyeHWe NpenapaTtoB [aHHON
rpynnbl HeonpaeaaHHo. Mpu nevennn KP pasnnyHoro reHesa
BO3MOXHO ucnonb3osaHue JIIT n gpyrux rpynn: HOOTPOMHBIX,
MeTabonMyecKux, Ba30aKTUBHbIX.

KoHuenuus penpeckpaiibuHra npepnonaraet npose-
LEeHe OTMeHbl UM yMeHbLUeHWe Ao3upoBok JIC, KoTopble
C LJMTENBHOCTBI NIEYEHUS MOKMIbIX MALMEHTOB CTanu He-
NOAXOAALLMMMU UIK NOTEPSANM 000CHOBaHWE K NPUMEHEHMUIO.
WUcxops m3 3toro, AenpeckpanbuHr — 310 He 0TKas OT
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Tabnuua 1. basucHble npenapatbl AnS NIeYEHUS LEMEHLMN
Table 1. Basic medications for the treatment of dementia
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lpenapart

HauanbHas po3a
(nexkapcTBeHHas hopMa)

CxeMa HapaLLuBaHus
J03bl

CpegHss 3¢ deKTnBHan

MakcuManbHas [03a
(«ueneBas») no3a

1-1,5 ™r
2 pa3a B [ieHb

PuBacturmmt
(kancynbl unm pacTeop AN
npueMa BHYTpb)

Kaxable 4 Hepenu

3Iwmr
2 pa3a B AeHb

6 Mr 2 pa3a B JieHb

PuBacTurMuH (TpaHcaepManbHas 5cem? Hawppie 30 gHeit 10 cM? 15cm?
TepaneBTUYecKas cucteMa) (4,6 mr/cyT) (9,5 mr/cyT) (13,3 Mr/cym)

1 pa3 B aeHb 1 pa3 B fieHb 1 pa3 B AeHb
JloHene3un (Tabnetku) 5wMmr Kaxpble 4 Hepenu 10 Mr 1 pa3 BaeHb

1 pa3 B aeHb
[anaHTaMuH (TabneTku) 4 Mr Kaxable 4 Hepenu 8 Mr 12 Mr 2 pa3a B fieHb

2 pa3a B AieHb

lanaHTamuH (Kancynb) 8 Mr yTpom

Kaxnble 4 Hepenu

2 pa3a B AeHb

16 Mr yTpom 24 Mr yTpoM

Ha3HaueHust apdekTuaHoro JIC, a NO3MTUBHOE NaLMEHTOPU-
€HTMPOBaHHOE BMeLLATeNbCTBO, KoTopoe TpebyeT coBMecT-
HOr0 NPUHATUSA PeLLeHNiA, IHHOPMUPOBAHHOIO Cornacus na-
LMEHTA W TLIATENbHOTO MOHUTOPUHIa 3 dEKTOB Ha OCHOBE
NPUHLMMNOB KayecTBeHHOro HasHayeHus JIC [4].

B nocnepHee BpeMs ons CUMNTOMAaTMYECKOW Tepanuu
MCUXOTUYECKMX HApYLLEHUI NPU AEMEHLMM YacTo WUCMOSb-
3yloTcs cnepytowme dapMakonorudeckue rpynnel JIM: Hen-
PONENTUKKM, aHTUAENpPeCccaHTbl, MPOTUBO3NUIENTUYECKME,
MPOTUBOMAPKUHCOHMYECKME CPEACTBA M aHKeomnTuky. 04-
HaKO 3HauMTeNIbHOE KoNMYecTBO NoboyHbIX 3P heKTOB, acco-
LMMpoBaHHBIX ¢ npueMoM 3Tux JIM npu gemMeHuMu, BKITOYas
aHTUX0NMHeprideckne 3deKTbI, OrpaHUYMIIo UX NpUMeEHe-
HWe CUTyaLMAMM, KOTLa PUCKM OMpaBAbIBAtOTCA MOMb30M OT
WX UCMONb30BaHMSA UM ONAcHOCTbH AN COCTOSHWS CamMoro
naumeHTa 1 OKpyatoLmx ero auu [3].

YuuTbiBas BbIlECKa3aHHOe, HaMKM MpoBefeHa BblbopKa
bonee 5000 mctopuin 6onesHu. Mpu 3ToM HasHauveHue JIM
no npopunio «[lemMeHums», Hapsay C OCHOBHOW Tepanueil,
NpOBOAMIOCH JleYalluM BpadyoM TOJIbKO B Clyyae Halmyms
MCUXMATPUYECKOTO aHaMHe3a.

Mony4eHHble pesynbTaThl NOKa3anu, YTo B Ka4YecTBe 0C-
HOBHbIX )apMaKoTepaneBTUYeCKMX rpynn npuMeHstotcs JM,
HanpaBieHHble Ha YNyYLLEHWe HePOKOTHUTUBHBIX YHKLMWA.
Cpeam Hux aHanmaupoBanuch ranaHtamud (NN N 1), me-
MaHTuH (JTM N° 2), eunepuaen (JIN N° 3), aMuHodeHMnMac-
nsaHas kucnota (1M Ne 4), puacturmut (JIM Ne 5), nupaueTam
(J11 N 6), BuHnouetnH (J1M N2 7). B nononHeHue K 0bo3Ha-
UEHHOW Tepanuu C Liebid CUMMTOMATUYECKOA KOppPeKLuH
Ha3HaYalTCA aHKCUONMTUKK (anMMeMasuH, bpoMauruapo-
xnoptdeHnnbeHsoamnasennt), aHTUNCUXOTUKKU (KBETUANWH,
nepuuMasuH, nepdeHasuH) W aHTUAEenpeccaHTbl (BOpTH-
OKCETUH, aroMenaTuH, TPa3oAoH, 3cuMTanonpaM u T. 4.).
YacToTa HasHaueHus, BbIpaXeHHas B MPOLEHTax, oTpaxaet
Aot 6onbHbIX, KoTopbiM JIM Ha3Hauanuch B TeueHue rofa,
W PacCUMTLIBAETCA KaK OTHOLLEHME YMCna BoMbHBIX, KOTOPbIM
JIM Ha3Hauanucb, K 0bLeMy yncny HabngaeMbix BOSbHBbIX,
yMHOeHHoe Ha 100 %.

0 https:// doiorg/ 1017816/ rmmaré626/23

CpaBHuTenbHan xapaktepuctuka JIM, umerowwmx Bbico-
Kue MoKasaTenu HasHaueHus cpegu ncuxuartpos B MAY3 CO
COKIB, npueneHa B Tabn. 2.

Mo paHHbIM, NpeaCcTaBNeHHbIM B Tabn. 2, MOXHO caienatb
3aKoyenme, yto JIM ois nevyeHns LeMeHUMM B OTAENeHU-
ax TAY3 CO COKMNB HasHauatoTcA B OCHOBHOM B Tabnetu-
POBaHHOI JleKapCTBEHHOW GopMe, U3 KOTOpbIX [Ba npena-
paTa NpeLcTaBnsAlT rpynny aHTUXONIMHICTEPasHbIX CPEACTB
(ranaHTaMMH 1 PUBACTUIMUH), OCTaNbHbIE ABASIOTCA HOOTPO-
namu.

CrnenyeT 0TMeTUTb, YTO (apMaKoNorMyeckoe AeincTBue
JIM onsa neveHns KOHKPETHOW HO30/10TMM 04YeHb pa3Hoobpas-
HO, 4YTO CBA3aHO C XapaKTepHbIMU CUMMTOMaMM MPOSB/EHMS
W CTafusAMM [EMEHLMN Y KKLOT0 KOHKPETHOrO MauMeHTa,
nonyyatoLLero Tepanuio AaHHbIMm JMN. XapakTepuctuka npo-
NeYeHHbIX MaLMEeHTOB McuxmaTpuyeckoro npodunsa ¢ gua-
rHO30M «/[leMeHUMsA» 3a TpW rofa npuBegeHa B Tabn. 3 [8].

Ananu3 paHHbIX Tabn. 3 mosBonseT cAenatb BbiBOL
0 TOM, YTO JIeYeHWe B CTALMOHAPHBIX YCIOBUSX MOAyYaT
u MyxumnHbl (12,1 %), v xeHwmHbl (13,3 %) npu HesHauu-
TeNbHOM npenMyLLecTBe nocnefHux. KpoMe Toro, exerogHo
HabntopaeTcA TEHLEHLMS K POCTY YMCa NaLMEHTOB, MPUHU-
MaIoLLMX TEpPanui0 B AUCTAHCEPHBIX OTAENEHMSAX (XPOHWYe-
CKMe naumeHTbl). Mo cpaBHEHUHO € JHEBHBIMU CTaLMOHApaMy,
rae nponeunsaetcs B cpefHeM 1,7 % 60nbHbIX TaKoro nnaxa,
UNCNEHHOCTb MaLMEHTOB AMCMAHCEPHOr0 yyeTa HaxoauTcs
B npegenax 6 %.

Ha atane aHanutyeckoii 06paboTky faHHbIX Hamu Bbina
BbICTPOEHA rpadmyeckas 3aBUCUMOCTb YPOBHSA MoTpebneHus
JIN npodmnbHoro aenctemsa ot cneumdury paboTbl Kaxaoro
oTeNneHus. B pesynbTate BbifIBNEHa KOppensumus 4acToTbl
HasHayeHWn HooTponHbIX JIMT coBMECTHO C conyTCTBYHOLLLEH
Tepanuen Hosonormyeckoro wudpa F00-02 nop obwmm
onpenenexveM «[leMeHuus» B oTaenenusx (puc. 1).

MonyyeHHble pe3ynbTaThl MOKa3anM HU3KWWA YPOBEHb
HasHaueHui JIM N2 1-3, 7 (ranaHTaMuH, MeMaHTWH, bune-
PULEH U BUHMOLETMH) U BbICOKUI YPOBEHb MPeANOuTEHUN
cpeam Bpayeit JIM N2 4—6 (aMuHOGbEHUNMacNsHas KUCNoTa,
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Tabnuua 2. Ceeaenus o JIM, npuMeHseMbIX Ans NeYeHns geMeHLmmn*
Table 2. Information about medications used to treat dementia
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BOEHHO-MeMLIHCKOM aKaaemmm

JlekapcTBeHHas (MapMakonoruyeckui Bo3MoxxHble nobouHble
mn AKTUBHOE BeLLeCTBO
dopMa 1 go3a addeKT 3 deKTbI
JINNe T [anaHtamnHa Tab., nokpeiTas AHTUX0NMH3CTepa3Hoe cpeacTBo obpatMoro  CHUBKeHMe WAW NoBbILLEHME
rmapobpomua MSIEHOYHON nencteus. lpoHnkaeT yepes 36, ycunuBaeT — apTepuanbHOro AaBieHus,
obonoukon npouecchl BO30YKAEHNSA B XO/IMHEPTMYECKMX  TOLLHOTA, PBOTA, reMaTtypus,
4 mrNe 14; 8 mr cuHancax LLHC 3a/iepKKa Moum, TpeMop,
N2 56 3aTOPMOXKEHHOCTb
JINNe 2 MeMaHTuHa Tab., nokpeiTan HootponHoe pencteue. HEKOHKYpEHTHbI ['0n10BOKpYKEHME,
rugpoxnopug, [9] MNEeHOYHON aHTaroHuct rnytamatHelx NMDA-pevenTopos. COH/IMBOCTb, MOBbILLEHWE
obonoukont 10 Mr  ObnapaeT HOOTPOMHBIM, LiepebpoBasoaunatn-  apTepuanbHOro aBfeHus
N2 30 PYIOLLMM, NPOTMBOMUMOKCUYECKUM
W NCUXOCTUMYNIMPYIOLLMM [leicTBMEM. YNyuLla-
eT ocnabieHHy NamMATb, NOBbLILLAET crocob-
HOCTb K KOHLIEHTPALIMM BHUMAHUA U [p.
JIMN®3 bBunepupeHarugpox-  Tab., nokpbiTas [poTnBONapKMHCOHNYECKOE AeiicTBMe. AHTH- ['0n0BOKpYKEHME,
nopua MNeHOYHOIA XOJIMHEPrUYECKUA Npenapart LeHTpanbHoro COH/IMBOCTb, MOBbILLIEHWE
obonoukon [LeliCTBUSA, CHUKAET aKTUBHOCTb XONIMHEpriuie-  apTepuasbHOro [aBfieHus
2mr CKUX HerpoHoB. lepudepryeckoe aHTUXONM-
N2 100 Hepru4ecKoe AeicTBMe BbipaXKeHO B MeHbLLEl
cteneHu. CHUXKaeT TpeMop U pUrMaHOCTb
JIMN2 4 AmuHodenunmacns-  Tab., nokpbiTas AHKconmTYeCKoe W HOOTpOMHOE AelcTBME. CoHnMBOCTB, TOLLHOTA
HOMN KUCNOTI NEHOYHOM Hopmanuayet MeTabonmaM TKaHel 1 BiivsieT
ruapoxnopug 0600uKoM Ha M03roBoe KpoBoOobpaLLeHue, yy4LlaeT
250 mr MUKPOLMPKYNALMIO, OKa3blBaeT aHTUarperaHT-
Ne 20 Hoe AeicTBUe.
JIMNe5 PuBacturmmn Kancyna, AHTUXONMH3CTEpa3HOe AelicTBue. CHKeHVe anneTuTa,
ruapoTapTpar 1,5mr CeneKTWBHbIA MHIMOMTOP aLETUNXONMHICTEePa-  roNloBHast 60k, TOLIHOTA,
N2 20 3bl FOMI0BHOr0 Mo3ra. 3aMefIfeT pacnag aue-  pBOTa, AMapes, annepruye-
TUNXOJIHA. YNIYULLIAeT KOrHUTUBHBIE BYHKLMM CKVe peaKumm
npy AEeMEHLMH, acCOLMMPOBaHHOM C 60Ne3HbIo
AnbureimMepa v lMapkuHcoHa
JIMNe 6 lnpauetam [6] Tab., HooTponHoe gelicTaue. HepBo3HOCTb, rMNepaKTmB-
1200 mr MoBbILIAET YTUAM3AUMIO [TIIOKO3bI, YyyLIAeT HOCTb, TOLUHOTa, PBOTA,
Ne 20 MUKPOLIMPKYNALMIO B ULLEMU3UPOBAHHbIX annepruyeckue peakLmu
30Hax, UHrMbuMpyeT arperauuio
aKTUBMPOBAHHBIX TPOMDOLMTOB
JIMNe 7 BuHnouetuH [7] Tab., HooTponHoe pelicteue. Obnagaet opraHocne-  [0/I0BOKPYKeHMe, TpEMop,
5 Mr N2 50, LMPUYECKUM MYIbTUMOLANBHBIM [LeNCTBUEM TOLLUHOTA, anfepruyeckue
10 Mr Ha rosloBHOM Mo3r (obecneunBaeT MeTabo- peaxummn
N2 30 JIMYECKYIO PEryNALMIO, HEMPONpPOTEKLMIO,

(YHKLMOHaNbHYK HeMpOMOAYNALMIO U Herpo-
TPODUYECKYI0 aKTUBHOCTb

[pumeyanue. 3B — remaTosHUedannyecKkmin bapbep.

pUBACTUrMUH, NnpaLieTam). Hanbonee BocTpeboBaHHBIMM OHU
OKa3a/Mcb Cpeau Bpayelt aMbynaTopHON NpaKTUKU.

oBOpS 0 pesysnbTaTax, CTOUT OTMETUTb, YTO CYLLECTBEH-
Hbli1 pa3bpoc B Nokasatenax 06bACHAETCA MHAMBUAYANbHbI-
MM MOZX0L,aMU K Tepanim B 3aBUCUMOCTM OT MoJ1a NaLMeHTa.
[lokasaHo, YTO MEHLUMHbI CTPajaloT AeMEeHUMEN HaMHOro
YalLie, 4eM MYXUMHBI, Y4TO CBA3aHO C 0COBEHHOCTAMM MCKXO0-
MOTOPHbIX PeaKUMi OpraHM3Ma: JKEeHLUMHbI Gosiee CKIOHHBI
K MCTEpUM 1 3MOLMOHANbHBIM BCriieckaM. 3To obbscHAeTCS

¥ CnpaBOYHMK NeKapcTBEHHBIX penapaTos. Pesum aocTyna: https://
www.vidal.ru/ (nata obpaiuenus: 01.11.2023).

0 https://doi org/ 1017816/ rmmaré626/23

TaK HasblBAaeMOW 3CTPOreHHOW Teopuell NpOUCXOXAEeHWS
ncuxo3a — CBA3bI0 YPOBHSA KOHLEHTpauuW 3cTpapuona
M TECTOCTEPOHA B KPOBU Y XEHLUMH C MEPBbIM 3MWU30[0M
wu3odpeHuu. No3ToMy 3cTporeHTepanus B KauecTse Aonos-
HUTENILHOTO IEYEHMUS LUM30(PEHUM Y KEHLLMH MOXET ObiTh
3 PEKTMBHON, @ Y MYXUMH QaKT NPUMEHEHUSA CTEPOULHBIX
ropMoHoB TpebyeT bonee yrnybneHHbIX U LOMNONHUTENBHBIX
uccnegosanuii [8].

YcTaHoBNIEHO, YTO Bpaun-ncuxUaTpbl OTAAKOT MPUOPUTET
B HasHayeHusx JIM ¢ HooTponHbIM felicTBeM — 57 % oT Bcewt
Bbl6OpKM. OHM NPUMEHSIOTCA HapSLY C aHTUXOSIMHIPTUHECKUMM
(14 %) 1 aHTMX0NMH3CTEpa3sHbIMM (29 %) cpencTBaMU.
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Tabnuua 3. MeHaepHbIN acMeKT NaLMeHTOB B CTPYKTYpe Ne4ebHOro npoLiecca, NponeyeHHbix ¢ wudgpom F 00-02
Table 3. Gender aspect of patients in the structure of the treatment process, treated with code F 00-02

2021 2022 2023 =
e\’
o <
o |g25|e=l 2. |25(e¥| 2. |g25|e¥| gS8g
OTmenexus 25 23| 2y 235 28|29 25 28| 2y 288
v = ) D' L ! [ [<f) o' ! [ <4 D' ! o |
s 3 5| 88 s 3 so| &8 s 3 s | 88| 2o~
a m o | o o @ o | o o @ o | o o
o | o o . o . ‘:
(12}
N2 43 (3keH) 350 35 10 355 49 13,8 353 57 16,1 141 (13,3)
N2 44 (Myx) 469 48 10,2 455 56 12,3 460 b4 13 168 (12,1)
N2 45 (cmelw.) 290 16 55 309 21 6,8 293 16 55 53(5,9)
) 0
Alnesroit cTaunonap N° 2, 3 340 5 15 397 718 451 8 18 2007
(cymMMapHo) — cMeLL.
[vcnaHcepHoe oTaeneHne 700 965 881 49 154 (6)
N2 3, 4 (cymMapHO) — cMeLl. (HabntofeHue) (HabnopeHve) '™ (HabniogeHue) '
Bcero 2149 174 8 2481 174 7 2438 188 7,7 536(7,6)

160

Konuuectso HasHaueHuit JaHHbIX Ne-
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PucyHok. Motpebnenue JIM otnenenmsmu FAY3 CO COKIME no npodunto «[leMeHums» B cpefHeM 3a Tpu rofa (2021-2023).
Figure. Consumption of medications by departments of the Sverdlovsk Regional Clinical Psychiatric Hospital for the profile “Dementia”

on average for three years (2021-2023)

3AKJTIOYEHUE

[ins Tepanumn n npodunakTUkM 3abonieBaHuii HO3010MM-
YecKom rpynnbl «[leMeHUMs» B Ka4eCTBe npenapaToB nep-
BOM JIMHMM BpayaMm Ha3HAYaloTCA CPeLCTBA C HOOTPOMHBIM
3ddeKToM. B apceHan nekapcTBeHHOM Tepanuy BKIIIOYaT-
Csl Mpenapartbl U U3 ApYryx rpynn: NpoTUBOMNapKUHCOHWYeE-
CKMe, aHTUXOIMHICTEPA3HbIE U aHKCUONIUTUYECKME.

JIN N2 4—6 (amMmHOEHMNMAcNAHas KWUCNOTa, pUBaCTUr-
MWH, NupaleTaM) Haubonee npeanoyTUTENbHLI Y Bpayei-
MCUXMaTPOB MNpU BbINUCbIBAHUKM BONBHBIM C AeMeHLMen.
Takvie pe3ynbTathl 06ycnoBneHbl ocobeHHOCTAMU (apMaKo-
nornyeckux aGdeKToB faHHbIX Npenapartos.

HasHauenus JIM npu dapmMakoTtepanum KP y nuw, noxm-
7I0T0 U CTapyecKoro Bo3pacTa NPOBOLATCA B COOTBETCTBUM
C KOHKPETHBIMU KITMHUYECKUMU PEKOMEHLLALIMAMM.

00k https://doiorg/ 10

AONOJIHUTENBbHAA UHOOPMALUA

UcTouHmnk dmHaHcupoBaHus. OuHaHcMpoBaHWe AaHHOI pabo-
Tbl He MPOBOAMNOCH.

KoHdnukT wuHTepecoB. ABTOpbl [eKNapupylT OTCYTCTBUE
SIBHbIX UM MOTEHLMANbHBIX KOH(OIMKTOB WHTEPECOB, CBSA3aHHbIX
¢ nybnmKaumen HacTosLLEN CTaTby.

JTUyecKas 3kcnepTusa. VccnefoBaHue BbINOSHEHO B paM-
KaxX [MCCEepTaLMOHHOTO WCCNEAO0BaHUS U 0[00PEH0 JIOKasbHBIM
3Tnueckum KomuteToM FAY3 CO «COKMB» (npoTokon N2 18/21 ot
22.12.2021).

Bknap aBTopoB. Bce aBTOpPbI BHECAM CYLLECTBEHHbIA BKMaf,
B MpOBefleHWe WCCNefj0BaHWUA UM MOAFOTOBKY CTaTbW, MPOYM
¥ of0bpunn GuHanbHy Bepcuio nepes nybnvKaumen.

17816/ rmmarb26723
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AHanus paHHbIX 0 puTooToaepMaTUTeE,
BbI3BaHHOM KOHTaKTOM C COKOM pacTeHUH
poaa bopwesux (Heracleum L.)

E.A. KnumkuHa, M.C. Okonenosa, E.C. CMupHoBa

BoeHHo-MeauunHcKas akapemus, CaHkT-lletepbypr, Poccus

AHHOTALMA

CrpemuTenbHoe pacnpocTpaHeHue 3apocien pacTeHuii poaa bopLuesuK, cBsi3aHHOe € UX UCMO/b30BaHNEM B KayecTBe Cellb-
CKOX03SIMCTBEHHO KOPMOBOW KyNbTypbl, MPEACTaBIAET B HACTOsLLEe BpeMs CepbesHylo npobneMy ansa Poccuiickon QPepe-
pauuu. 3TOT MpoLecc OKa3blBaeT HEraTMBHOE BO3[eNCTBME Ha BropasHoobpasne pacTUTENbHOrO MOKPOBa, paspyluas npu-
POZHbIE 3KOCUCTEMBI, M HAHOCUT CYLLLECTBEHHBIN 3KOHOMUYECKUI yiiepb. OfHaKo aKTUBHOE pacnpoCTpaHeHuWe pacTeHuil poaa
Bopuuesuk no Tepputopum Poccuiickon ®epepaumm He Obio bbl CTONb KAaTacTPOdKUUHO, eC/n Obl HE UX arPecCUBHbIE CBOM-
CTBa: NMpy NOMAZLaHWM Ha KOXY COK PacTeHWN BbI3biBaeT GUTO(OTOAEPMUT, NPEACTaBASAIOLLMIA COOOI 0KOMM, aHaNOrMYHbIe
TepMuyeckuM oxoram |, Il v [l cTenenn. PaccMoTpeHbl KaueCTBEHHbIN M KONMYECTBEHHBIA COCTaB OCHOBHBIX BMOOrMyecku
aKTUBHbIX BELLECTB COKa pacTeHuit pofa bopuuesuk. [TokasaHo, 4To B1ONOTMYECKM aKTUBHBIMU BELLECTBAMM, BbI3bIBAIOLLMMM
dutodoToLepMaTUT, ABNAOTCA (QypaHOKYMapUHbI. YCTaHOBNEHO, YTO BblpaXeHHas (OTOCEHCUOMIMU3MPYIOLLAA aKTUBHOCTb
(hypaHoKyMapuHOB onpeaenseTcs HaamuueM GypaHoBOro KonbLa B NonoxeHusx 6,7 n 7,8 kyMapuHa. K Takum coeguHeHUAM
OTHOCATCS NCOPaNiEH U OCHOBHbIE Er0 NPOM3BOAHbIE: KCAHTOTOKCUH, bepranteH, 6epraMoTuH, UMNEpPaTopuH, U30NUMMMHEN-
JMH W aHTeNIMUMH (M30MCcoparneH) U ero OCHOBHbIE NPOM3BOAHbLIE: CHOHAMH, MUMMUHENMH, U300epranTeH. 3aMeHa dypaHo-
BOTO KOJIbLIA, CKOHAEHCMPOBAHHOIO C KYMapUHOBBIM, a TaKKe U3MEHEHWe ero MooXeHUs MPUBOAMT K noTepe GoToceHcnbm-
nvsvipyloLLeit akTuBHocTW. OnpeieneHo, YTo aKTMBHOCTb COKa pacTeHui pofa bopLueBuK HaxoauTcs B MpAMON 3aBUCMMOCTH
OT TaKuX (haKTOPOB, KaK Ka4yeCTBEHHOE W KOJMYECTBEHHOE COAepaHue (ypaHOKyMapUHOB B COKE PacTEHWM, KONMYECTBO
COKa M NMoWasb 30Hbl NOPAXEHNUS KOXM, BPEMS KOHTAKTa MOPAXEHHbIX Y4aCTKOB KOXM C COKOM PacTeHWM, MHTEHCMBHOCTb
ynbTpadmoneToBoro 061y4eHNs U BpeMS ero BO3AENCTBUS Ha MOPaeEHHbIE YHACTKY, @ TaKKe 0T 0CODEHHOCTEN KaXL0ro Ye-
noBeKa (Hanpumep, Bo3pacT, $oToTMn Koxw). MpoaHanu3upoBaHbl Crnocobbl CTaHAAPTHOM Tepanuu TPeX KIMHUYECKUX GopM
¢utodoTofepmaTuTa. YcTaHOBNEHO, YTO B HAcTosLLee BPeMs He 0BHapYKeHO creupanbHbIX KIIMHUYECKUX PEKOMeHAaLmM
Mo JUarHoCTUKe 1 NieYeHmnio GUTohoToAepMaTUTOB, BO3HUKABLUMX B pe3ynibTaTe KOHTaKTa C COKOM pacTeHuii poaa bopLuesuk.
B 3akntoueHmre chopMynmpoBaH BbIBOL, O TOM, YTO OAHOW U3 aKTyanbHbIX 1 NEPCMEKTUBHbIX 3afa4 (hapMaLleBTUYECKO TEXHO-
NOTWM MOXET CTaTb pa3paboTKa NieKapCTBEHHbIX NPenapaToB, MPUMEHSEMbIX B TEPANUW 0XOT0B, Bbi3BaHHbIX COKOM PacTeHMUIA
poaa bopLuesuK, ¢ y4eTOM MexaHU3Ma AeicTBusS GypaHOKyMapuHOB.

KnioueBble cnosa: 6opLueBuK; neKapcTBEHHbIE Mpenapatbl; npodunakTuka putodoTtoaepMatuta; Tepanus GutodoTonepMaTUTa;
¢uTodoToaepmaTT; GoToceHcHbUNMsMpyloLLee felicTBue; hypaHOKYMapUHBI.
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Analysis of data on phytophotodermatitis
caused by contact with the sap of plants
of the genus Hogweed (Heracleum L.)

Ekaterina A. Klimkina, Marina S. Okolelova, Elena S. Smirnova
Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

The rapid spread of overgrowth of plants of the genus Hogweed, associated with their use as an agricultural fodder crop, is
currently a serious problem for the Russian Federation. This process has a negative impact on the biodiversity of the vegeta-
tion cover, destroying natural ecosystems and causing significant economic damage. However, the active spread of hogweeds
on the territory of the Russian Federation would not be so catastrophic if it were not for their aggressive properties: in contact
with the skin, plant sap causes phytophotodermitis, which is a burn similar to thermal burns of I, Il and IIl degrees. The article
considers qualitative and quantitative composition of the main biologically active substances of hogweeds sap and shows
that the biologically active substances causing phytophotodermatitis are furanocoumarins. It has been established that the
pronounced photosensitizing activity of furanocoumarins is determined by the presence of a furan ring at positions 6,7 and
7,8 of coumarin. Such compounds include psoralen and its main derivatives: xanthotoxin, bergapten, bergamotin, imperatorin,
isopimpinellin and angelicin (isopsoralen) and its main derivatives: sfondin, pimpinellin, isobergapten. Substitution of furan ring
condensed with coumarin ring as well as change of its position leads to loss of photosensitizing activity. It was determined that
the activity of plant sap of the genus Hogweed is in direct dependence on such factors as qualitative and quantitative content
of furanocoumarins in the plant sap, the amount of sap and the area of the skin lesion zone, the time of contact of the affected
skin areas with the plant sap, the intensity of ultraviolet irradiation and the time of its effect on the affected areas, as well as the
peculiarities of each person (e.g., age, skin phototype). The methods of standard therapy of three clinical forms of phytophoto-
dermatitis were analyzed. It was found that currently no specific clinical recommendations for the diagnostics and treatment of
phytophotodermatitis resulting from contact with the sap of hogweeds. At the end of the article, the conclusion is formulated
that one of current and promising tasks of pharmaceutical technology may be the development of drugs used in the treatment
of burns caused by the sap of plants of the genus Hogweed, taking into account the mechanism of action of furanocoumarins.

Keywords: hogweed; drugs; prevention of phytophotodermatitis; therapy of phytophotodermatitis; phytophotodermatitis;
photosensitizing effect; furanocoumarins.
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0B30PHI

AKTYAJIbHOCTb

bopuieBnkn oTHocATCA K ceMeinctey CenbaepenHbie,
nnn 3oHTnuHble (Apiaceae), pony bopuiesuk (Heracleum L.).
NatuHckoe HasBanue Heracleum paHo KapnoM JluHHeem
B YeCTb reposi [peBHerpedeckoii mMudonorum lepakna 3a
MOLLb M CUIY pacTeHW! M3 3TOr0 pofa. XapaKTepHoe Ans
Poccun Ha3BaHMe «bopLueBuK» pacTeHue noayuuno bnaro-
Aapsa nonynspHoMy bniony — 6oplLy, B KoTopblii LobaBnsnm
cbenobHble BuAbI OOPLLEBMKOB BMECTO KapTodens [0 ero
nosiBneHus B Poccum. boplLueBnky MOXHO HasBaTb U «Mef-
BEXbeil nanoii» 3a 6obLLOI pa3Mep 1 crieLmduIecKyto Gopmy
nucTbeB. Beero B Mupe BcTpeyaetcs noyty 70 BugoB boplue-
BMKa, B Poccum pacnpocTpaHeHbl okoso 15 Buaos. B cepeanHe
XX B. HeKoTopble BUAbI 6opLLeBMKa bbiM BHEAPEHbI BO MHOMME
PErUOHBI CTPaHbl KaK HOBbIE MEPCMEKTUBHLIE CUOCHBIE KOp-
MoBble pacTeHus. OfHaKo M3-3a CKOpOro MpeKpaLleHns Bo3-
AenblBaHUs DOPLLEBMKOB KaK KOPMOBOW KYMbTYpbl, a TaKkKe
13-3a HecobnlofeHUs peKOMeHaUMiA No JMKBMAALMM noce-
BOB 60pLLEBMKA PacTeHWS BbILLM M3-T0J, KOHTPOS YeNOBEKa,
MpUYEM C BbICOKO# CTENeHbH arpeccUBHOCTU. TakuM 06pasoM,
pacnpocTpaHeHue 3apocrieli bopLLEBMKa B HacTosLLEe BpeMS
NpefCTaBNsieT cepbe3Hyto npobneMy ansa Poccuiickoit Oepne-
pauum (P®), oKasblBas OTpULLATENbHOE BO3AEWCTBUE Ha OUO-
pa3Ho0bpasye pacTUTeNIbHOrO NOKPOBA, pa3pyLuast MPUPOaHbIe
3KOCUCTEMbI U HAHOCA CYLLLECTBEHHBIA IKOHOMUYECKUIA YLLepb
PO [1-21]. PacnpocTtpaHeHue bopLueBrKoB no Tepputopun PO
He 6bir10 6bl CTONB ONacHo, eciu bbl He UX HeraTMBHbIE CBOM-
CTBa: NMOMajas Ha KOXY YenoBeKa, COK pacTeHWUW Bbi3biBaeT
cunbHenwme oxorn — urodoTtonepmatutel (POL), cxoxue
¢ TepMuyeckumm oxkoramu |, I v [l crenenn [22-24]. Ucxops
W3 BbILIECKA3aHHOr0 MPeSCTaBiAET UHTEPEC aHalM3 AaHHbIX
0 bronormyeckm akTBHbIX BelectBax (BAB), BxoasLLmX B co-
CTaB COKA pacTeHWi poAa bopLueBKK U Bbi3bIBAIOLLMX OXKOTH,
a TaKKe 0 Teparnuu 03KOrOB, BbI3BaHHbIX UX COKOM.

Lene uccnedosaHus — npoaHann3npoBaTh COCTaB U CO-
LEep}aHne OCHOBHbIX OMONMOrMYECKU aKTUBHBIX BELLECTB
COKa pacTeHuit pofia bopLueBMK M MexaHWU3M MX [eicTBuS,
a TaKkXke cnocobbl NieveHns dutodoToepMaTUTa, Bbi3BaH-
HOr0 KOHTaKTOM C COKOM DopLUeBWKa, 4S8 LaNbHENLLEero
obocHoBaHNa HeobxoauMMocTH pa3paboTKM NeKapCTBEHHbIX
npenapaTos, NpUMeHsieMbIx B Tepanum OO,

Tom 43,Ne 2, 2024

V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

MATEPUAJIbl U METO/bI

MeTofoM McCnefoBaHNA cTan MHPOPMALMOHHO-aHanm-
TUYeCKMI1 0630p 0TEYECTBEHHOM U 3apybeXxHOM IuTepaTypl,
CBA3aHHOW C pacnpocTpaHeHWeM pacTeHuin poaa bopuie-
BMK Ha Tepputopuu PO, a TakKe ¢ XMMUYECKUM COCTaBOM
M MOCNEACTBMAMM KOHTAKTa C COKOM pacTeHW [LaHHOro
pona. lpoBefeH NaTeHTHO-CEMAHTUYECKUIA, UCTOPUYECKUIA,
CTPYKTYPHO-/IOTMHECKUIA, KOHTEHT-aHanu3, a TaKKe CTaTu-
CTUYECKMIA aHanW3 nuTepaTypHbIX MCTOYHUKOB. B xopde wc-
Cnefl0BaHNs UCMONb30BaHbl AOKYMEHTaNbHbIe MaTepuabi
onbnmoTekn Poccuitckoii akaneMun Hayk, bubnmotekn bo-
TaHu4yecKoro uHcTuTyTa uM. B.J1. KomapoBsa Poccuickoii aka-
aeMun Hayk, PyHaaMeHTanbHoM brubnnotekn BoeHHo-Meam-
LMHCKoW akagemum uM. C.M. KupoBsa, HayuHoi bubnmoteku
uM. M. Topbkoro CaHKkT-lleTepbyprckoro rocyaapcTBeHHOM0
yHusepcuteta, OyHpameHTanbHoit 6ubnmoTekn CaHkT-
MeTepbyprckoro rocyAapcTBEHHOT0 NECOTEXHUYECKOTO YHM-
Bepcuteta uMenn C.M. Kuposa, pecypcbl MHGOpMaLMOHHO-
MOMCKOBbIX cUCTEM (B TOM uncne DefepanbHoOro MHCTUTYTa
MPOMbILLNEHHOW cobcTBEHHOCTH, [ocyaapcTBEHHOM mybnny-
HOW Hay4HO-TEXHUYECKON DMbnMoTeKM 1 ap.).

PE3YJIbTATbl U OBCYXOEHUE

XuMuueckuin coctaB BAB coka 6opuieBukoB. B cocTas
COKa pacTeHuii poaa bopLueBrK BXogAT crefyioLlme 0CHOB-
Hble rpynnbl BAB: KyMapuHbI, 3dupHble Macna, XupHble Mac-
na, GnaBoHOMAbI, IMNMABI, CANOHWHBI, ankanouapl. [laHHble
0 CPefiHEM COEepXaHWM yKasaHHbIx rpynn bAB B coke pac-
TeHu pofia bopLueBuK, a TakKe 0 JelicTBUM, KOTOpOE OHM
OKa3blBaloT, NpeAcTaBneHbl B Tabnmue 1 [25-33, 371.

M3 BAB, Bxopswwmx B coCTaB COKa bopLueBMKOB, OT-
[EeNbHO CTOMUT OCTAHOBUTLCA Ha KyMapuHax [31-38], Tak Kak
MMeHHO 3Ta rpynna bAB BbI3blBaeT NOPaXeHMs KOXHbIX NO-
KpoBoB — DO [22-24, 32, 36].

KyMapuHbl npepctaBnswT coboit  retepouuknnye-
CKMe COeAMHEHWs, NpPOW3BOAHbIE OPTOKYMapoBoW (uuc-
OPTOOKCUKOPUYHOM) KMCNOTbl, B OCHOBE CTPOEHUS KO-
TOPbIX JNIEXWUT HEHACbILEHHbIA apOMaTUYECKU NaKTOH
LiC-OPTOKYMapOBOM KUCNoTel — 5,6-6eH30-anbha-nmpoH,
MM KyMapuH (puc. 1).

Ta6nuua 1. OcHosHble rpynnbl BAB coka pacTeHuii pofia bopLuesuk, Ux cpefHsAs MaccoBast 40J1S1 M OCHOBHOE [leiicTBue

Table 1. Main groups of biologically active substances in the juice of plants of the genus Hogweed, their average mass fraction and main effect

lpynna bAB CpenHsas Maccosast gons, % OcHoBHoe [feicTaue
KyMapuHbi 1,66—4,00 (®oToceHcHbUNM3MpytoLLLee, aHTMOKCUAAHTHOE, aHTUMUKPOGHOE
3dmpHble Macna 0,02-3,00 AHTMMMKpOOHOE, aHTUOKCUAAHTHOE
¥upHble Macna 19,80-24,02 AnTnateporeHHoe
(®naBoHoMabI 0,74-0,78 AHTMOKCUAAHTHOE
Jiunnapl 2,51-2,57 AHTMMMKpPOOHOE
CanoHuHbI 2,79-2,89 Tokcnyeckoe
Ankanounpgpl 0,71-0,75 Tokcuyeckoe

DGl https://doi.org/ 1017816/ rmmaré 24470




REVIEW

OH
o L
OH

| 2

Puc. 1. CtpoeHne opToKyMapoBoi KucnoThl (1) u kymapuHa (2)
Fig. 1. Structure of orthocoumaric acid (7) and coumarin (2)

i 5 4
2
1077 (1J 0 0 000
1 — 2

/0 \
x I N
00 7 07 >0
3 4
Puc. 2. CtpoeHue ypaHoKyMapuHoB: nicopaneHa (1), aHrenmumna (2),
annoncopanena (3), 3,4-dypoxkyMapuHa (4)

Fig. 2. Structure of furanocoumarins: psoralen (7), angelicin (2),
allopsoralen (3), 3,4-furocoumarin (4)

0

B cocTaBe coka 60pLLUEBMKOB COAEPIUTCA B CPEAHEM [0
30 pasnnyHbIX KyMap1HOB, NP 3TOM 0KONO 25 % K3 HUX OT-
HOCATCA K OKCUKYMapuHaM, a 75 % — K dypaHoKyMapuHaMm
(DK). ®ypaHoKyMapuHbl, WK, ApYrUMKU CnoBamu, QypoKy-
MapuHbl (KyMapoH-anbha-nupoHbl) npeacTaBnislT cobon
COeAMHEHMs, COLepHaLlMe CKOHAEHCUPOBaHHOE C KyMapH-
HOM B 3,4-, 5,6-, 6,7- unm 7,8-nonoxenusx aapo dypaHa.
Mo oTHOLLEHWIO pacnonoxeHns GypaHOBOro LMKNA K 0CHOB-
HoMy aapy (KyMapuHy) 1 0T MecTa KOHAeHcaumu dypaHoBoro
UMKNa pa3nuyaloT JIMHenHble (MMHeapHble) 6,7-hypokyMa-
PUHbI (MPOM3BOAHbIE MCOpAsieHa) M YrioBble (aHrynsipHbIe):
npou3sofHble 7,8-hypokymapuHa (Mpou3BOAHblE aHrenu-
UMHa), 5,6-PypoKyMapuHbl (MpoM3BOAHbIE ajsoncopaneHa)
1 3,4-dypokyMapuHbl (puc. 2) [32-44].

YcTaHoBNEHO, UTO BhlpaxKeHHas (oToceHcUbunuaupyro-
wasn aktueHoctb MK onpepensietcs HanuumeM ¢ypaHoBOro
KonibLia B NoNoXeHusX 6,7 u 7,8 kymapuHa. 3aMeHa dypaHo-
BOrO KOJIbLid, CKOHLEHCMPOBAHHOMO C KyMapUHOBLIM, a TaK-
e M3MEeHeHWe ero MosioKeHUs NPUBOAUT K noTepe doTo-
CeHcUbunmampyloLLeii akTMBHOCTH [38-39, 46].

K npupozHbiM OK oTHOCATCA NcopaneH U 0CHOBHbIE €ro
NpOU3BOJHbIE: KCAHTOTOKCUH, bepranTeH, bepramMoTuH, uM-
nepaTopuH, W30MUMNUHENIMH U aHFeNIMUMH (M30ncopaneH)
W ero OCHOBHble MpOM3BOAHblE: CHOHAMH, MUMMUHENUH,
n3obepranteH. lpucyTcTBrE OpYrMX NPOM3BOAHBLIX Mcopa-
JIeHa 1 aHrefmuMHa, KOTOpbIX B HAcTosLLEe BPeMS OTKPbITO
bonee TpuauaTH, B COKe pacTeHuii poaa bopLuesuk HesHauu-
TensHo [4, 32, 37-40].

OcHoBHble @K 1 opueHTMpOBOYHAs MaccoBas oNs He-
KOTOpbIX U3 HUX B COKE Haubosiee pacnpocTpaHeHHbIX BUO0B
pacTeHuin poa bopLueBuk npeacTaBneHsl B Tabnuue 2.
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®oToceHcubunusupylowee peiicteue QypaHoKyMa-
puHoB. [lpu nonagaHuyM Ha KoXy JIMHEelHble W aHrynspHbIe
(ypaHOKyMapuHbl Pe3KO MOBBILIAKT ee YyBCTBUTEbHOCTb
K yNbTpauroNneToBoMy U3Ny4eHuI0, Bbi3blBasi MOBPEXIEHME
KOXM (UTOAEPMUI0), CXOLHOE C TEPMUYECKUM MOpPaXKeHUEM
[22-24, 46—-49]. TaKk Kak B pa3suTuu dutoaepMmmn bonbLuoe
3HauyeHue umeeT ynbTpaduonetoBoe obnyyeHne (YOO), To
3T0 NO3BOJIAET OTHECTW AaHHOE MOBPEXAEHUE KOXM K u-
TodoTomepMaTUTaM. B HacTosLLee BpeMS YCTAHOBIEHO, YTO
nmHenHble OK, ocobeHHo GepranTeH, KCaHTOKCMH M MCO-
paneH, obnagawT 6onee BbipaXeHHbIMU (OTOCEHCMOUNIU-
3upyloLLMMK cBOWCTBaMM, YeM aHrynspHble OK. [okasaHo
TaKKe, YTO UMEHHO Hannume QOTOAMHAMUYECKU aKTUBHBIX
OK B pacTeHuM SBNISIETCA JOMMHAHTHBIM Mpu3HakoM QO[T
[38, 45-48].

OO[l nposBnAOTCA B BUAE OCTPOW, MOXOXEN Ha con-
HEUHBINA OXKOr 3pUTEMbI U 0TEKa, YacTo JIMHEHHOro K Npu-
UyLJIMBOrO pacnpefenieHus, 0TPaXaloLLero MecTa KoHTaKTa.
31 hOTOTOKCHYECKME PeaKLMM HOCAT HEMMMYHOJIOTNYECKUIA
XapaKTep W MOryT BO3HWKaTb y BCEX JIIOJEN MPU YCIOBUM,
4TO [LOCTaTO4Has KOHLEHTpauumsa GoToceHcHbunmanpyloLLero
areHTa QoTOaKTUBMPYETCA afileKBaTHOM 030/ [IMHHOBOJHO-
Boro YOO [24, 39, 46].

(MoToceHCHOMAM3MPYIOLLAs aKTUBHOCTb COKAa pacTeHwi
poaa bopLueBuK HaxoamTcsA B NPSMOiA 3aBUCMMOCTH OT Cre-
aytowmx daxTopos [24, 49, 50]:

1) KauecTBeHHOe M KonmyecTBeHHoe coaepkanune OK B coke

pacteHui (Tabn. 2);

2) nnowazb 30Hbl MOPAXEHNUS KOXY;
3) KOMM4YecTBO COKa, MOMAaBLUErO HA 30HY MOPaXKEHUs

KOXM;

4) BpeMs KOHTaKTa MOPaMEHHBIX YYACTKOB KOXM C COKOM
pacTeHuis;
5) wHTeHcuBHocTb YOO M BpeMs ero BO3neMCTBUS Ha Mo-

PaXeHHbIE Y4aCTKy;

6) ocobeHHOCTM Kam[oro yenoBeka (HampuMep, BO3pacT,
hoTOTMN KOXM).

OcobeHHocTb OOl — oTCyTCTBUE B NEPBbIE MMHYTHI
M Yacbl NOCIe KOHTAKTa KOXM C COKOM DOpLLEBUKOB KaKWX-
nmbo cybBEKTUBHBIX MPOsSBAEHUiA. OLLyLLIEHNe HOKEHUS, 3y,
U rUnepeMus NOSBASIOTCA JIULWb CMYCTA HECKONIbKO YacoB.
Mexay AnUTENbHOCTBI0O KOHTAKTa KOXW YeroBeKa C COKOM
pacTeHWi, NpoLOMKUTENBHOCTBIO 06/TyYeHUs CONTHEYHbIMM
nyyamm 1 otoceHcubunusmpyrowent aktueHocTblo OK coka
BopLLEeBMKOB CyLLLeCTBYET NpsiMas 3aBUCUMOCTb. [py pasnny-
HOM COYETaHWUM MepEeYNCTIEHHBIX Bhbille (QaKTOpPOB BO3HMKa-
toT O[], npoTeKatoLme No TMNY TepMUYeckux oxoros |, II
u IIl cTenenu ¢ TpeMs BO3MOXHBIMU KIIMHUYECKUMU (hopMa-
MW, COOTBETCTBEHHO 3pUTEMATO3Has, IpUTEMATO3HO-bynne3-
Has, 3p03MOHHO-A3BEHHas [22-24, 46-50].

Tepanus duTodoTosepMaTUTa, BbI3BAHHOTO KOHTAaK-
TOM C COKOM pacTeHuii poaa bopeBuk. 13 nutepatypHbix
WCTOYHUKOB CNEAyeT, YTO MOCNe KOHTaKTa C pacTeHUsMH
poaa boplieBuK YenoBeK AOMKEH HEMEANEHHO MPOMbITb
MOPaEHHbIN y4acTOK MPOTOMHOM BOAOM C MbIIOM, Npy
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Ta6nuua 2. OcHoBHble hypaHOKyMapuHbl COKa Hanbonee pacnpocTpaHeHHbIX BULOB pacTeHuii pofia bopluesnk
Table 2. The main furanocoumarins in the juice of the most common plant species of the genus Hogweed

®ypaHoKyMapuHbl bopLuesmk bopLuesmnk BopLuesmnk bopLuesnk
(Maccosas fons, %) CocHoBcKoro MenneHpopoda ManTerauum cUbMpCKUiA
lcopaneH u ero npon3soaHbIe
lcopanex 0,85 + 0,92 -
KcaHToToKCHH (MeToKcaneH, 1,15 0,42 1,13 0,51
8-MeToKCMNCcopareH)
BepranTon (5-ruppokcuncopaneH) + + + +
BepranteH (5-MeToKcuncopaneH) 1,04 0,54 1,05 0,41
BepramoTiH (5-repaHokcuncopaneH) + + + +
MmnepaTopuH 0,09 + 0,18 +
(8-m30neHTeHMNOKCMNCOpaneH)
W3ommnepatopuH + + + -
(5-u30neHTeHMNOKCMNCOpaneH)
M3onuMnuHennuu 0,12 + 0,58 +
(5,8-nMMeTOKCMNCOpaneH)
AHrenvumH v ero npon3BogHble
Anrennumt 0,63 0,32 0,34 0,31
CdhoHAMH (6-MEeTOKCHUAHTeNNULIMH) 0,35 0,17 0,66 0,87
M3o0bepranteH 0,42 + 0,28 +
(5-MeToKCHaHrennupmH)
AHrenvumH v ero npon3sogHble
MuMnnHennuH 0,21 + 1,00 +

(5,6-0MMeTOKCUaHTeNULIMH)

ﬂpUMeanue. «+» — HaJMyne BeLLeCcTBa, MaccoBas [0J14 KOTOPOro He YyCTaHOoBJ1EHA; «—» — OTCYTCTBUE BeLLeCTBa.

HeobxoanMocTH 0bpaboTaTh ero aHTUCENTUYECKUM pacTBo-
POM, [LEKCMaHTEHOJIOM, HaNoXWUTb CTEPUIIbHYK MNOBSA3KY,
MPUHATb aHTUIUCTaMUHHBINA npenapat. Heobxogumo u3be-
ratb Take ynbTpadnoneToBoro U3flyyeHus B TeUeHue Mo
MeHbLLEW Mepe ABYX CYyTOK. B cnyyae BO3HWKHOBEHMs 3pu-
TeMbl MPUMEHSIIOT CTEPOMAHBIE JIEKAPCTBEHHbIE Npenaparbl
MEeCTHOr0 AeiCTBUSA, ANS CHUXKEHNS O0NeBbIX OLLYLLIEHUIA HUC-
Mosb3yHT HECTEPOMHbIE MPOTUBOBOCTANUTESbHbIE CPELCTBA
[51, 52]. B Tepanuu 3puteMatosHoit gopmbl QD[ wupoko
NPUMEHSIIOT TaKKe Ba3eNMH U 6e3peLenTypHble aHanbresu-
pylOLLMe NIEKAPCTBEHHbIE Npenapatbl, Takue KaK aueTamu-
HodeH unm nbynpodeH, onis obneryeHns 60am U yMeHbLUe-
Hua Bocnanenus [52]. Mpu Hamvumm BynnesHbIx NopaeHui
MOXeT NnoTpeboBaThcs fanbHelLee JleyeHme, Yalle BCero
B YCNOBMSAX CTauMoHapa. PekoMeHyeTcs npou3BecTy npo-
KON W JpeHaXK ManeHbKue My3blpeil, HO KPYMHble My3bipy,
06LLUMpHbIe 3NUAEpMaNbHO-AepMalbHbIe BbiENEeHUs, a TaK-
e 6onblUMe y4acTKW OTCNOMBLLErocs anNuaepMuca creayet
MPOCTO OYMUCTUTL W NepeBs3aTh. TaKKe MOryYT NPUMEHSTb-
Cl nepopanbHO CTepOMAHble NeKapcTBEHHble npenaparthl
AN YMEHbLUEHWS BOCMaNEHNS B YMEPEHHBIX U THKENbIX
cnyyasix. 3po3voHHO-s3BeHHas ¢opMa OO Moxer no-
TpeboBaTb XMpYpruyecKoro BMeLLaTeNbCTBa, KOTOpoe 3a-
K/IOYaeTca B CaHauuu, bynnaktomuu unu dacumoTomMum
[52, 53].
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3AKJIOYEHUE

B HacTosiee BpeMsi He 00HapYXKEHO CreLmanbHbIX KIn-
HWYECKUX PEKOMEHLALMN MO OMArHOCTUKE W JIEYEHMIO pu-
T0(OTOAEPMATUTOB, BO3HUKAKOLLMX B pe3y/bTaTe KOHTaKTa
C COKOM pacTeHuid poaa bopuiesuk. B cBsisn ¢ atum uccne-
[0BaHUs KIMHUYECKOW CUMNTOMAaTUKU MofobHbIX GutodoTo-
[epMaTUTOoB, BbIOOp TAKTUKM UX JIeYeHUs, a TakKe pa3paboTka
NEeKapCTBEHHbIX MpenapatoB Ans Tepanuu duTtodoTosepMa-
TUTOB, B TOM YMCJIE C Y4ETOM MaTOreHETUHECKUX MEXaHWU3MOB
(ypaHOKyMap1HOB, COLEPKALLMXCA B COKE PacTeHUn poaa
bopLueByK, SBAOTCA BECbMA aKTyaslbHbIMM.

AOMOTHUTENIbHAA UHOOPMALNA

UcTouHuk dmHaHcupoBaHus. OuHaHcMpoBaHWe AaHHOM pabo-
Tbl He MPOBOLMNOC.

JTnyeckas aKcnepTusa. Hactoslas cTaThsl He COLEPHKUT Ka-
KUX-N1b0 MCCNeLoBaHUIA C y4acTUeM JIOLEN U KUBOTHBIX B Kaue-
CTBE 00BEKTOB M3yyeHus.

Bknap aBTopoB. Bce aBTOpbI BHECAM CYLLECTBEHHbIA BKIAf,
B NpOBe/ieHNe UCCNEe0BaHNA U NOLTOTOBKY CTaTby, MPOYM U 040-
Bpunu duHanbHyIo Bepcuio Nepes nybdanKaumeit.

KoHdnukT uHTepecoB. ABTopbl AeKnapupylT OTCYTCTBUE
SIBHBIX UM MOTEHLMANbHBIX KOHOMKTOB WHTEPECOB, CBSA3aHHbIX
¢ nybnnKaLmeii HacTosLLei CTaTby.
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HoBbi¥ NUK caXapHoro Auaﬁera — HapylwieHUus pUTMa
U NPpoBOAUMOCTHU
M.C. Tioptonios, M1.0. OgHokon, I.I'. Kytenes, Y.A. Komaposa

BoeHHo-MenunHcKas akapemus, CaHkT-lMetepbypr, Poccus

AHHOTALMSA

0630pHas cTaTbs MOCBALLEHA U3MEHEHUAM CEpLEYHOr0 pUTMa Ha (OHe caxapHoro auabeTa 2-ro TMna, KOTOPbIA ABNAETCA
OJHWM U3 CaMbIX PacrpoCTpaHeHHbIX SHAOKPUHHLIX 3aboneBaHuin. B nocnepgHue rogbl Habnwopaetcs Bee 6onbluas cBA3b
MEX[Y CaxapHbIM A1abeToM W HapyLUeHWUsIMU CEpAEYHOr0 pUTMa. ApUTMUM, TakMe KaK Taxukapavs, bpagukapams u u-
OpunNALMA NpeLcepauii, YacTo BCTPEYAOTCS Y NALMEHTOB C CaXapHbIM AMabeToM BTOPOro TUMa M MOryT UMeTb CepbesHble
nocneacTBus 4SS 3[40POBbS U KadyecTBa u3Hu. CaxapHbld auabeT BTOporo Tvna Bce Yalle BCTPeyaeTcss B MUpe B CBSA3M
C POCTOM MarnonoABMXKHOr0 06pasa wM3HM, M30bITOYHOro Beca, abLoMMHaNbHON GOpPMbl OXMPEHUS, a TaKKe AMETbl, Co-
Lepalleil CIIMLLKOM MHOTO XWUPOB U YrNeBoAoB. VHcynuHHe3aBUCUMBIN AuabeT — MeTabonnueckoe 3aboneBaHue, 0TBET-
CTBEHHOE 33 BEreTaTVBHY0 HEBPOMATMIO CEpPALA, KOTOpas MopaxaeT Kak CUMNaTUYecKme, Tak 1 NapacuMnaThieckue BOOK-
Ha, YTO MOXHO 0OBACHUTL HEBNAroNpPUATHLIM BAMSAAHUEM YPOBHS F/IOKO3bI B KPOBM Ha BapuabenbHOCTb CEpAEYHOr0 pUTMa.
HecMoTpsA Ha To YTO 30/10ThIM CTAHAAPTOM CUUTAIOTCS CEPLEYHO-COCYANCTbIE pedneKTopHbIe TeCTbl AfA OLEHKU cepaeyHo-
COCYAMCTON aBTOHOMHOM HEBPOMATUM, OJJHAM U3 CaMbIX [NTaBHbIX MOKa3atenen paboTbl cepaLa SBASETC U3MEpeHUe Bapua-
BenbHOCTM cepaeyHoro puTMa — 3T0 BapuaLus MeXay ABYMs NocnefoBaTeNlbHbIMU COKPALLEHUAMU: YEM Bhbillie BapuaLms,
TEM BbILLE aKTUBHOCTb MapacMMNaTMYecKON HepBHOW cUCTeMbI. Bbicokas BapuabenbHOCTL CEpAEYHOro puTMa OTPaXaeT TOT
(aKT, YTo YenoBEK MOXKET MOCTOSHHO afanTMpoOBaTbCA K M3MEHEHMAM MUKpocpefbl. TakuM obpas3oM, HW3Kas Bapuabesb-
HOCTb CEepPAEYHOro pUTMa — MapKep CepAeYHO-COCYAMCTOr0 pUCKa.

KnioueBble cnoBa: BCP; HapyLueHWe cepieyHOro puTMa; NapoKCcM3MaribHas HafKeyA04KoBas TaxMKapAKs; caxapHbli ouabet
BTOPOro TMNa; GMOPMANALMS Npeacepanit; SKCTpacUCTONMS (HaJKeNyLouKOBas U KeNya0uKoBas).
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The new face of diabetes mellitus — rhythm
and conduction disorders
Mark S. Tyuryupov, Polina 0. Odnokol, Gennadiy G. Kutelev, Ul'yana A. Komarova

Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

This review article is devoted to changes in heart rhythm against the background of type 2 diabetes mellitus, which is one of the
most common endocrine diseases. In recent years, there has been an increasing association between type 2 diabetes mellitus
and heart rhythm disorders. Arrhythmias such as tachycardia, bradycardia and atrial fibrillation are common in patients with
type 2 diabetes and can have serious consequences on health and quality of life. Type 2 DM is increasingly common worldwide
due to the rise in sedentary lifestyles, overweight, abdominal forms of obesity, and diets containing too much fat and carbo-
hydrates. Insulin-independent diabetes is a metabolic disease responsible for autonomic neuropathy of the heart that affects
both sympathetic and parasympathetic fibers, which can be explained by the adverse effect of blood glucose levels on heart
rate variability (HRV). Although the gold standard is cardiovascular reflex tests to assess cardiovascular autonomic neuropathy,
one of the most important is the measurement of heart rate variability (HRV). HRV is the variation between two consecutive
contractions: the higher the variation, the higher the activity of the parasympathetic nervous system. A high HRV reflects the
fact that a person can constantly adapt to changes in the microenvironment. Thus, low HRV is a marker of cardiovascular risk.

Keywords: extrasystole (supraventricular and ventricular); FP; heart rhythm disturbance; HRV; paroxysmal supraventricular
tachycardia; type 2 diabetes mellitus.
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0B30PHI

AKTYAJIbHOCTb

Hapylienns ceppeyHoro putMa M caxapHblii guabet
groporo Tmna (C[2), HaxoAsch B TECHOM MaTOreHeTUYEeCKOM
CBAI3M, OTATYAKT TeyeHWe Apyr apyra. Ecnu paHblue cumta-
NOCb, YTO apuUTMUW M BNOKafbl Y 3TOW TPynnbl NaLMEHTOB
BCTPEYAKTCA [OCTAaTOYHO PESKO, TO ceiiyac BBULY MOBbILLE-
HWA NPOAOIKUTENBHOCTM 3KM3HM naumeHToB ¢ C[12 yactoTta
BCTPEYAEMOCTW Pa3iNYHbIX HapYLLEHMIA pUTMa U MPOBOAM-
moctn pactet [1, 2]. OcobHsKoM cTouT npobnieMa pa3BuTUs
apuTMUI HeaTepOCKIePOTMYECKOrO reHe3a y 3TOW rpynnbl
naumeHToB. Ecnv MexaHW3M pasBWUTUS HapyLUeHW puTMa
1 NPOBOLAMMOCTH Y JIULL C KITMHUYECKM MaHU(DeCTHBIM aTepo-
CKJIEPOTUYECKUM MOPaXEHUEM KOPOHApHbIX apTepui B Ha-
CToSAILLee BPeMs MOHATEH, TO HOpPMUPOBaHME apuUTMUIA Ha
(OHe CTPYKTYPHO HEM3MEHEHHOTO MUOKapAa Yy MaLMEHTOB
¢ C[12 octaetca nepcreKTMBHBIM M HELOCTATOYHO M3YYeH-
HbIM HanpaBneHWeM B NaTO(GU3NONOrU W Kapamonorum [3].

Ha paHHbIA MOMEHT psiioM aBTOPOB YTBEPMAAETCS, UTO
MHCYNIMHOPE3UCTEHTHOCTb, FIMKEMMS, COMYTCTBYHOLLIME METa-
Bonmyeckne HapyLieHUs NpSMO WM KOCBEHHO OKa3blBakT
noBpexatolee AeACTBUE Ha NPOBOASLLYH CUCTEMY cepl-
ua [4]. PasBuBatowwasics u nporpeccupyrolas Ha QoHe ca-
XapHoro auabeta aBTOHOMHas NOMIMHeponaTkA 3aTparueaeT
1 BereTaTMBHYI0 HepBHYt0 cucTeMy. [lucbanaHc B nocnegHeit
TaKKe MPWUBOAMT K PasBMTMIO HapyLUEHWA puTMa cepaua.
B coBokynHocTM Bce Ha3BaHHble GaKTopbl 06bACHAKT bonee
BbICOKYIO MPeApacroioXeHHOCTb 3TOM FPynMbl NaLMEHTOB
K apuTMuaM.

lpobneMa npodunakTUKM HapyLLIEHWI CEPAEYHOI0 pUTMa
y nauueHnTos, ctpagatowmx C[12, ocTpo cToUT B COBpEMEHHOM
MoBECTKe MeJMLMHCKOro coobuuecTa 1 TpebyeT peLLeHus.

Lene uccnedosaHuss — aHanu3 coBpeMeHHbIX NpeAcTaB-
NeHuit 0 MaTodU3MONOTNHECKUX MeXaHW3Max U (aKTopax
pucka aputMoreHesa npu ¢ C[12, a Takxe obcyxaeHve nog-
XO[0B K CTpaTM(UKaLMM pUCKa U NpodUNaKTUKe BHE3aMHO
CEpAEYHON CMEPTM Y 3TOM KOropThbl BOJIbHBIX.

MATEPUAJIbl U METOAbI

B 0630pHylo cTaTblo BKIOUEHbI PETPOCTEKTUBHbIE U NPO-
CMeKTUBHblE MCCNef0BaHus, cucTeMatuyeckue 063opbl,
onucbiBaloLLMe HapyLleHus cepgeyHoro putma npu C2 3a
nepuog 2015-2022 rr. Mowuck nposoauncs B bubnuorpadu-
yeckux 6asax MEDLINE, PubMed, Google Scholar, Scopus,
eLIBRARY. [lna 063opa oTobpaHbl cTaThby, 0nybiMKoBaHHble
TOJBKO B PeLieH3UPYeMbIX HayuHbIX XypHanax. Ctpaterus no-
WCKa NpefcTaBnsia coboi NOMCKOBBINA 3aMpoc Mo KIKYeBbIM
TepPMUHaM «HapyLLeH1e cepeyHoro putMan, «C[l 2-ro Tunay,
«BCP», «JAKH». 13 nony4eHHoro nepeyHs Bolbupanuch cta-
TbU1 C HaNbOMBLLMM YUCIIOM LUTUPOBaHMIA. BpyuHyto paccMa-
TPMBaNUCh CMIMCKMW NUTEPaTypbl BCEX OMyBNIMKOBaHHbIX CTaTen
1 COOTBETCTBYIOLLMX CUCTEMATMYECKMX 0630poB. Bcero npo-
cMoTpeHo 1050 HasBaHui, 95 nosHbIx cTaTeid, 31 U3 KoTopbIX
Obina BKIIIOYEHA B HACTOALLMIA 0630p.

Tom 43,Ne 2, 2024
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3nuaeMmnonorms HapyLweHui puTMa ¥ NPoBOAUMOCTH
Yy NaLMeHTOB C caxapHbiM AuabeToM BTOpOro TMna

Y naumenToB ¢ C[12 BCTpeyaeTcs BeCb CNEKTP HapYLLEHWN
puTMa 0T 6e306MAHBIX OMHOYHBIX CYMPaBEHTPUKYNSPHBIX
3KcTpacucTon Lo dubpunnaumm xenynoukos. Xenyaouko-
Bas aKcTpacuctonma (K3) oTHocuTca K Haubonee pacnpo-
CTPaHEHHbIM HapyLLEHNAM pUTMa cepAaua Yy naumenTos ¢ C12
¥ UMeeT NATb rpapaunii: 0 — apuTMMmM OTCYTCTBYIOT 3@ NO-
cnepfHve 24 vaca Habnopenus; 1 — dukcupyetcs He 60-
nee 30 apuTMMIA B TeUeHWe Yaca MOHWUTOPUHIA, MOHOTOMHbIE
1 MoHOMop®Hble; 2 — bonblwe 30 B yac, Te Xe; 3 — no-
ABNSKOTCA NOMMOPOHbBIE IKCTPACUCTONbI; 4.1 — cnapeHHble
MOHOMOpP®HbIE; 4.2 — napHble NoMMOpdHble; 5 — xapak-
TEPHO HanUumMe BEHTPUKYNSPHON TaxuKapamm (3KCTpacucTo-
MNbl, KOTOpble BO3HMKaOT bonee Tpex pa3 nogpsa). 0gHako
B MHOMOYMC/IEHHbIX WUCCIef0BaHUAX MOKa3aHo, 4YTo AN
OLIEHKM MpOrHOCTMYecKon 3HaumMocTy X3 umeeT 3HaueHue
He CTOJIbKO ee BbICOKas rpafaLys, CKOJTbKO XapaKTep OCHOB-
HOro 3abosieBaHWs U HanMuue OpraHUYecKoro MopaKeHus
cepaua, KoTopble OnpefensloT PpUCK BHE3ANHOW CepAeyHol
cmepTu (BCC). PacnpocTpaHeHHocTb X3, no aaHHbIM XonTe-
POBCKOr0 MOHMTOPUPOBaHUA, focturaet 35—65 % [5].

B ocHOBe MOBLILLEHHOW 3KTOMUYECKOW AKTUBHOCTU MUO-
Kapaa npu C[12 nexat CTpyKTypHO-MeTabonmueckue maMe-
HeHust MMoKappa, AvabeTnueckas KapAnanbHas aBTOHOMHas
HerponaTus, 3NEeKTPONUTHLIN AucbanaHc. [mnepravkemus
accouumpyeTcs C YKOpoueHueM pedpaKTepHoro nepuopa
W YBEJIMYEHUEM aBTOMATWU3Ma 3KTOMUYECKUX 04aroB [6].

KnuHnyeckoe 3HayeHne akcTpacuctonmu npu CL2 onpe-
LeNsieTcs ee NpoapuTMOreHHbIM noTeHumanoM. K3 moryt
MHULMMPOBATb MapOKCU3Mbl ENTyA04YKOBON TaXUKapauu,
GnbpunnauMK KenyaouKkos, ocobeHHo Ha QoHe npeplue-
CTBYIOLLIEN ULIEMUW MUOKapAa [7].

PacnpoctpaHeHHocTb ¢ubpunnaumu npeacepauin (OIT)
cpepm vy, ¢ C[12 B nonynsumMoHHbIX UCCneoBaHUsAX Bapby-
pyet ot 9 no 20 % [6]. CL12 accoummpoBaH c 1,8-KpaTHbIM
nosblLeHneM pucka @1 no cpaBHeHMio ¢ nuMuammn be3 Ha-
pyLueHuin yrneBogHoro obmeHa [8]. OcHoBHbIMM (haKTopamu,
npeapacnonaraiowmum K O npu CA2, asnswTcs CTpyK-
TYpHOEe peMoAenupoBaHWe npefcepamnid, Auabetnyeckas
Kapauomuonartus, aBToHoMHas aucoyHkums. Kpome Toro,
XPOHMYECKas runeprivkemus crocobetByeT Gpubposy muo-
KapAa Npeacepanii 1 3NeKTPUYECKOMY peMofenmpoBanmio [9].
TaKoKe yCTaHOBNEHO, YTO KOMMEHCALMA YreBOLHOM0 0bMeHa
accoummMpyeTcs Co CHUXEHWeM yacToTbl peunavsos Ol no-
Clle KapAMoBEpCUM, OfHaKO BOMpoc 06 obpaTMocTH apUTMo-
reHHOCTU ocTaeTcs AuckyTabenbHbiM [10].

MoBbleHHas YacToTa cepfedHbIXx cokpatlienuin (YCC)
B nokoe (>100 ya/mMuH) peructpupyetcs bonee, yem y 15 %
naumenToB ¢ C[12, uto 0bycnoeneHo, BeposTHO, AnabeTnye-
CKO1 aBTOHOMHOM AMUC@YHKLMEN 3a CHET MPeUMyLLECTBEHHO-
ro NopaKeHus NapacMMNaTMYeCKUX HepBHbIX BOMOKOH [11].
CuHycoBas Taxukapaua npu CL2 oTnmyaetcs oTCyTCTBUEM
afieKBaTHOro cHKeHnst YCC B HOYHbIE Yachl M HapyLUEHWEM




REVIEW

BOCCTaHOB/EHWA puTMa nocne Harpysku [12]. Knunnyeckoe
3HayeHWe XPOHUYECKOW TaxuKaphuW onpefensetcs ee He-
BnaronpusaTHLIM BAMSHUEM Ha TEYEHWE ULLEMUYECKOI bones-
HW cepALa M Ha NporpeccMpoBaHne XPOHUYECKOW CepAEeYHOi
HepoctatoyHocTu. KpoMe Toro, noBbiweHHas YCC cnocob-
CTBYET Pa3BUTUIO TaXMapuUTMUiA Mo MexaHu3my re-entry [13].

PacnpocTpaHeHHOCTb HapyLUEHMIA aTpUOBEHTPUKYMSPHOM
nposoauMMocTy y naumenTos ¢ CL12 coctanset 25-45 % [14].
Haubonee uyacto peructpupyloTcs aTpuMOBEHTPUKYNSPHbIE
bnokapbl | ctenenn, pexe — nonHble 6A0KaAbl HOXKEK Myy-
Ka Mvca [15]. KntoueByto ponb B reHese HapyLLeHWiA NpoBO-
gumocty npu C[12 urpaet pa3BuTie MUKPOAHTMONaTUYECKOr0
nopaxeHus NPOBOJSALLEN CUCTEMbI CEpALA U AnabeTnyecKoil
ABTOHOMHOM KapaManbHoM Heiiponatuu. Hapywenus atpuo-
BEHTPUKYNAPHO/A NPOBOAMMOCTM acCOLMMPOBaHbI CO CHU-
XeHneM nepdy3nOHHOT0 pesepBa MUOKapa M ABNAKTCS
MPeaMKTOPOM BHE3aMHOW CepAeqHON CMepTU Y NauueHTOB
cCaz 1.

(aKTopbl pUCKa PasBUTMS HapYLUEHWI CepAEeYHOro
pUTMa M NPOBOAMMOCTU Y NALMUEHTOB C CaXxapHbIM
AunabeToM BTOpOro TMNa

B pesynbTare cucteMatnyeckoro 063opa HaMm BbliEeNEHbI
OCHOBHbIE (DaKTOPbI PUCKA Pa3BUTUS HaPYLLEHUIA CEPAEYHOr0
puTMa 1 NpoBoAMMOCTM y naumenTos ¢ CA2 (puc. 1):

1) pmabeTuyeckas aBTOHOMHas KapAuasnbHas Hemponatus;
2) HapyLeHWe BereTaTMBHOM Perynsumm cepaua;

3) u3MeHeHue uHTepBana QT;

4) 3NeKTPONUTHbIE HapyLLEHUA.

[lnabeTnyeckas aBTOHOMHas KapAuanbHas HeilponaTus

[lnabetnueckas aBTOHOMHas KapAuanbHas Helipona-
tms (JAKH) oouH M3 Bepylwmx MexaHWU3MOB, mealmx
B OCHOBE Pa3BUTWUSI apuUTMUIA y MaLMEHTOB, CTpafatoLLnX
caxapHbiM fnabetoM [8]. PacnpoctpaHeHHocTs JJAKH cpeam
naumenToB ¢ C[12, no faHHbIM pa3HbiX aBTOPOB, BapbUpyeT
ot 16 no 90 % v B cpegHem cocTaenseT 53 % [1].

BereTaTuBHbI
aucbanaHc

Vol 43(2)2024

HAPYIIIEHWS PUTMA
" ITPOBOAMOCTH
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Academy Reports

Matorenes [JAKH obycnosneH anddysHbIM nopaxeHneMm
BereTaTMBHbIX HEPBHbIX BOJIOKOH B pe3ynbrate MeTabonu-
YECKMX HapYLUEHWUI, XPOHUYECKON TMUMEPT/IMKEMUM, OKCU-
[aTUBHOro cTpecca. [penMyLLLecTBEHHO CTpajaloT LIMHHbIE
TOHKWE HEMUENMHU3MPOBaHHbIE HEpBHbIE BOJIOKHA, CO-
CTaBNslOLLME B TOM YKCSie MPOBOASLLYK CUCTEMY Cepaua.
Hapywehns B npoBefieHMM 3 depeHTHbIX MMNYNbCOB OT
LIEHTPOB BEreTaTMBHOW HEPBHOM CUCTEMBI K MENCMEKEpHbIM
KapAMOMMOLMTaM 1 UMMYSIbCOB MO OCHOBHBLIM MPOBOLSALLMM
nyTSM accoLMMpOBaHbl C pasBUTUEM apuUTMUiA U Brokag oT
MPOKCMManbHOro YpoBHA MPOBOASLLEN CUCTEMBI Cepaua Ao
AWCTanbHOro ee ypoBHs [16].

KnuHuyeckn JAKH nposiBnseTcs cHUeHneM Bapuabenb-
HOCTW CEpLEeYHOr0 pUTMa, XPOHOTPOMHOM HEKOMMETEHTHO-
CTbl0, HapYLLUEHUSIMW MPOBOAMMOCTU, CKIIOHHOCTBH K pas-
BUTUIO bpagm- 1 TaxuaputMuid. [lokasaHo HebnaronpuaTHoe
BamsaHne JAKH Ha pucK neTanbHbIX apUTMOreHHbIX COBbITU,
BHe3anHon cepaeyqHon cMept npu CA2. Mosbiwaetcs puck
PasBUTMSI CHHYCOBOM TaXWKapAuM, CynpaBeHTPUKYNSAPHOW
3KCTPACMCTONUM, MApOKCM3ManbHbIX GopM Gubpunnaumm
npeacepanii B 1,8-2 pasa [2, 17].

HapyweHue BereTaTuBHOIA perynsumm
cepaua

CA2 accoumnmpyeTcs ¢ BblpaXKeHHbIMM U3MEHEHWAMU Be-
reTaTUBHOW perynauum cepaua, obycnoBneHHbIMU Kak nps-
MbIM TOKCUYECKUM BIIMSHUEM TUNEPrIMKEMUAN HA HepBHbIE
BOJIOKHA, TaK U BTOPUYHBIM NOPAXEHUEM B BULE MUKpOaH-
ruonatum u uwemum [18].

[nsaeToHomus npu C[12 nposiBnseTcs B HapyLLEHWM BOC-
CTaHOBJIEHMS CEPLEYHOr0 pUTMa nocie hrU3n4ecKomn Harpys-
K1 1 umpKagHbix putmos HCC [19].

Y naumentoB ¢ C[12 oTMeyaeTcsi CHUMMEHWe obLuei Ba-
puabenbHOCTU CEpAEYHOro pUTMa U ee CMEeKTPabHbIX CO-
CTaBMSIOLLMX, YTO OTpaKaeT YrHeTeHWe aBTOHOMHBbIX Mo-
LYVpPYIOLWMX BIUSIHWIA HA PUTM CepaLa M accouuupyetcs
C HebnaronpuATHLIM NPOrHO30M [4].

YanuHenve QT

INEKTPONUTHBIN
ancbanaHc

Puc. 1. OcHOBHbIE MPUYMHBI, NPUBOASLLME K HAPYLLEHWIO PUTMa CepALia U NPOBOAMMOCTM Y nauueHToB ¢ C/12
Fig. 1. The main causes leading to cardiac arrhythmias and conduction disorders in patients with DM2
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WU3MeHeHue uHtepBana QT

YanuHenne nHtepBana QT (>450 Mc y MyxumH, >470 Mc
Y JKEHLUMH) — 3NeKTpoKapanorpaduyeckuii MapKkep xe-
NlYB0YKOBOW 3NIEKTPUYECKOW HECTabUNBHOCTH, CKITOHHOCTU
K pa3BuTUI0 NofMMopHO Xenya04KoBO TaxMKapamm Tuna
«MUpy3T», Gubpunnaumm xenynouros. YanmHenne QT obHa-
pyxusaetca y 30—-40 % naumentos ¢ CA2 [20].

B ocHose yBennuenuns QT nexkut Komniekc Metabonumye-
CKWUX M 3MEKTPONIUTHBIX Hapylenuin npu Cl12, npuBogswumx
K M3MEHEHUI0 KMHETUKM TpaHCMeMBpaHHbIX MOHHbIX TOKOB
B KapavomuoumTax. [lokasaHa CBS3b MeXay AJIMTENIbHO-
cTblo QT M BbIPAKEHHOCTBIO XPOHWUYECKUX AMabeTUHecKux
OCNOXHeHWi (peTMHONaTUK, HedponaTum), KOTOpbIE CTaHO-
BATCS YaCTbIMM MpUYMHAMK MHBaNMAM3aLMW B COBPEMEH-
HoM Mupe [21]. U36bITo4YHOE KONMYECTBO [OKO3bl B KPOBU
MPUBOLAMT K NOBPEXAEHMIO NMOYEYHbIX KIy6OUKOB 1 COCYA0B,
W3-3a Yero HapyluaeTcs BblgenuTenbHas GYHKUMS MOYeK.
[nuTenbHO CylecTBYIOWAN TMIMKEMUS WU3MEHSET CTPYKTY-
Py CTEHKW KPOBEHOCHbIX COCYAO0B CETYaTKW rnasa, Aenaet
nx 6onee NpoHWLL@EMbIMM, NO3BOMAA KULKOCTU MPOHMKATb
BO BHYTPMUCETYATOYHOE MPOCTPAHCTBO. YUUTbLIBAA BaXHOCTb
paHHel LMarHoCTUKY, BCe MaUMEHTb C CaxapHbIM AuabeToM
LOJIKHBI €XXEr0JHO NPOX0AUTL 0TaNbMONOrMYECKoe U Hed-
ponoruyeckoe obcnenoBaHue.

Takum obpasom, C[12 accoummpoBaH C 3NEKTPUHECKON
HecTabubHOCTBI0O MUOKapLa, OMOCPef0BaHHON YAMHEHNEM
penonspu3aLmumn XenyaouKkoB, YTO CnocobCcTBYeT pasBUTMIO
JKU3HEOMACHBIX KeNyL04YKOBbIX apUTMUIA.

INEKTPONUTHbIE HapyLIEeHUs

B HacTosiee BpeMs MMelTcs AaHHble o cBA3u C[2
C 3NIEKTPOSIUTHBIMU HAPYLLEHWUAIMU, B YaCTHOCTU C MMMOKaK-
eMVen U runoMarHuemMuei [22].

Mo faHHBIM psAa aBTOPOB, rMNoKanueMms (<3,5 MMosnb/n)
BcTpeyaetcs o1 6 oo 30 % naumentos ¢ CA2 [23, 24]. OHa 06-
YCNOBNEHa NMOBLILLEHHO KCKPeLel MOHOB Kanus NoYKaMm
Ha (OHe MMEHLMXCA Y MALMEHTOB MHCYIMHOPE3NCTEHTHO-
CTU W runepanbLocTepoHuaMa. [eduumt Kanus npueoaut
K HapyLLEHW0 MPOLIECCOB PenoisipU3aLmm Keny404KoB, YTo
CnocobCcTBYeT BO3HUKHOBEHMIO 3KTONMYECKUX 0YaroB B M1O-
Kapae u ®I [23].

TvnoMarHuemus otMmedaetca y 13-47 % 6onbHbix CO2.
OHa cBfi3aHa C yCUNIEHWEM PeHanbHOM KCKpeumn Ha doHe
0CMOTMYECKOr0 AMype3a W BTOPUYHOIO runepanbLocTepo-
Hu3Ma. HepocTtaTok MarHus NpoBOLMPYeT CYnpaBeHTPUKY-
NSAPHBIE W XEeNYA0YKOBbIE HApYLLEHUS pUTMa 3a CYET YBENU-
YeHWs aBTOMATM3Ma CUHYCOBOIO M 3KTOMUYECKUX BOAMTENEV
putMa [7].

TakuMm 06pa3oM, OCHOBHble (aKTOpbl PasBUTUS Hapy-
LUEHWN CepAeYHOro puTMa — AMabeTnyeckas aBTOHOMHas
KapawmanbHas Herponatus W HapylleHWe BereTaTMBHOM pe-
rynsuMM cepala — SBASKOTCA NEPBMYHBIM 3BEHOM naTore-
He3a, yto obycnoBneHo BO3pacTHoW rubenbio Napacumna-
TMYECKUX HEMPOHOB MMoKappa. M3MeHeHne uHTepBana QT
BTOPUYHO M MOXET ObiTb CBA3aHO KaK C MOSIHOM rvbenblo
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napacMMnaTU4ecKoi YacTu Baryca, MHHepBUpYHOLLEH MMO-
Kapf, TaK W CO CTOMKWUMM 3MIEKTPOSIUTHBIMU HapYLLEHUAMM,
KOTOpbIe BO3HWKAKOT B pe3y/bTate TPex pasfnyHbIX Fpynn co-
BbITWIA: TPAHCKNETOUHBIX CABUIOB (0COBEHHO U3-3a BbICOKUX
[,03 MHCY/IMHA UNK B pe3ynibTaTe MeTabosinyecKoro aumao3a),
aHOMarbHbIX MOTepb (MOTEPU B KEYL0YHO-KULLEYHOM TpaK-
Te, NOYKax, AWann3e WM rMNoMarHueMms) UM HeafeKBat-
HbIX NOTEPb, @ TAKXKE B pe3ynbTare NPUMEHEHUS NYPETUKOB.

JlnarHocTMka HapyLeHui puTMa U NPOBOAUMOCTU
Yy NaLMEeHTOB C caxapHbiM A1abeToM BTOPOro TMna

[lnarHoctuka HapyLueHuii puTMa U NpoOBOAMMOCTY Y Na-
umenToB ¢ C[2 pomkHa BKMYaTb B cebs CTaHLapTHYH
JKI B 12 oTBEAEHMAX, XONTEPOBCKOE MOHUTOPMpOBa-
Hue KT ¢ oLeHKo BapMabenbHOCTU CepeYHOro puTMa.

Cranpapthasa 3Kl B 12 oTBeaeHUsX NO3BONSET BbIABUTL
HapyLUEeHUs puTMa 1 NPOBOAMMOCTM Y MaumeHToB ¢ C[12, oue-
HWUTb AnMTeNbHOCTL MHTepBanoB PQ, ARS, QT. [laHHbIN MeToA
06nazaeT BbICOKOW CMELMPUYHOCTBIO, OJHAKO ero YyBCTBU-
TeNbHOCTb B BbIAIB/IEHNW NapOKCU3MalIbHbIX apUTMUI He Mpe-
Bbiwaet 25 % [7]. Matonoruyeckue nsmeHenns Ha 3K npu
CL2 BK/IOYAKT CUHYCOBYH TaxWKapAMI, 3KCTPacUCTONNI,
AV-6nokagbl |-l ctenenu, O, yonuHenve QT. BaxHbiM
amarHocTuyeckuM Kputepuem [IAKH sBnsetcs purugaHbin
CMHYCOBbI puTM (BapuabenbHocTb RR<15 Mc) [25].

CytouHoe monuTopupoBaHue IKI no XonTepy 3Haummo
MOBbILLAET BbIABISEMOCTb apuTMuin y naumeHToB CA2 no
cpaBHenunto ¢ JKI nokos. [laHHbIM MeTon, Mo3BONISET NOA-
TBEPAUTH SKTOMMYECKUN XapaKTep TaxMKapAuW, 3aperucTpu-
poBaTb MapOKCM3Mbl HaKENyA0UKOBBIX U KENYL04YKOBbIX
apUTMWUIA, OLLEHUTb LMPKaLHbIe NaTTepHbl putMa [16]. XonTe-
POBCKOE MOHUTOPMPOBAaHWE MMEET BaXHOE NMPOrHOCTUYECKOE
3HayeHue. TaK, KONMYECTBO KENYLOYKOBBIX IKCTPACMCTON
Bonee gecaTM B yac M anNM30[bl HEYCTOWYMBOM IKey[04KO-
BOM TaxvKapAuu KOpPenupyKT CO CHUMEHWeM 06LLelt Bbl-
YuBaeMocTu naumentos ¢ CO2 [1].

BapuabenbHocTb puTMa cepaua

BapuabenbHoctb putMa ceppua (BPC) oTpaxaet cocro-
fIHWe BEreTaTMBHOM perynauuu, HapyLueHe KOTOPoM urpaet
Kl0YeBylo posib B natoreHe3e aputMuin npu CO2. AHanu3
BPC Br/loyaeT KaK reoMeTpuyeckue, TaK U CreKTpanbHble
MeToAbl. B pamkax oueHkn BPC cnepyeT obpaluath BHUMa-
HWe Ha creaytowme nokasarenm [26, 27]:

1. SDNN — cTaHaapTHOe OTKJIOHEHME CPefLHUX MHTep-
BanioB NN, paccumTaHHbIX 3a KOPOTKUE Mepuofbl, 00bIYHO 3a
nAaTb MUHYT. OTpaxas BCe LMKIMYECKME KOMMOHEHTbI, AaH-
HbIil NOKa3aTeNb NO3BONSET OLEHUTb 0BLLYH M3MEHYMBOCTb
CepAeyHoro putMa 3a nepuof, HabniaeHus, yto noMoraet
B AMArHOCTUKe BEreTaTMBHOW AMCHYHKLMM NPOBOLSLLEN CU-
CTeMbl cepaua.

2. RMSSD — KBafpaTHbIi KOpeHb U3 CpeiHEr0 KBapaToB
pa3HoCTel BEMUMH NnocnefoBaTeNbHbIx nap uHTepBanoB NN.
3T0T noKasaTeNlb MPeUMYLLECTBEHHO OTPaXKaeT BIIUSHME
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napacuMnatuyeckoro otaena (M0) BereTaTMBHOM HepBHOM
cuctemsl (BHC) Ha puTM cepaua, B TOM YuCne CUHYCOBYIO
apuTMUI0, CBSA3aHHYK C AblxaHueM. [lpu LOMUHWpOBaHUM
BAMAHMA cumnatuyeckoro otaena (CO) BHC Ha cepaue ero
3HaueHuUe CHUKAETCA, a NpY LOMUHUPOBaHWM BNnsaHusA 110 —
Bo3pacTaet. OTMeuaetcs, yto RMSSD npegnoytutenbHee, Tak
KaK OH 00MafaeT nyywmMn CTaTUCTUYECKUMU CBOMCTBAMM,
OTpaXas COCTOSHME NapacMMNATUYECKON HEPBHOM CUCTEMBI,
0TBEYaloLLeN 3a BOCCTAHOB/EHWE nocnie (QU3N0I0rMYecKoro
W/wnn 3MOLMOHANBHOTO CTpecca.

3. TP — 06Las MoLLHOCTb CMEKTPa, 0TPaXaeT CyMMap-
HYH0 aKTMBHOCTb HEMPOryMOpasibHbIX BIMSIHUA Ha CepLEYHbIN
put™. CnekTpanbHbii aHanu3 BCP nossonset oueHuTb abco-
JIOTHYH0 1 oTHOcuTeNbHYH akTuBHOCTL CO 1 10 BHC, a Takke
y4acTue B mpoueccax perynsumm cepiaeyHoro putMa ryMo-
pasbHbIX GaKTopoB. PUHATO LeAnTb CNEKTPOrpaMMy Ha Tpu
yyacTKa (amanasoHa): BbiCOKOYAcTOTHble Konebanus (HF),
HM3KOYacTOTHble KonebaHus (LF), oueHb HM3KOYACTOTHblE
Konebanus (VLF). Hanpumep, BbICOKOYACTOTHBIA MUK, COOT-
BeTCTBYtoWMiA HF-BofHaM, ucye3aeT Npu CENeKTUBHOM yr-
HeTeHUW TOHyca by atoLLero HepBa € MOMOLLbIO aTPOMNWHA,
a MoLwHocTb LF-BoniH, HaobopoT, Bo3pacTaeT npu aKTMBaLmu
CO nop BAMAHWEM OPTOCTATMYECKOM NPO6LI, MPY NOBbILIEHNN
apTepuanbHOro aB/eHns uiu npu ctpecce. B 1o e Bpems
MoLHocTb LF-BonH cHkaetcs, a MowwHocTb HF-BosH BO3-
pactaeT npu BBefeHUM B-afpeHobnoKaTopoB.

4. VLF — MOLWHOCTb «04YeHb» HU3KOYACTOTHOM CO-
cTanstowen cnektpa. VLF-BonHblI nposBnslTca faxe npu
KpaTKoBpeMeHHbIX (5-MUHYTHbIX) 3anucax JKI. 3ta cnek-
TpasibHas COCTaB/ALLAA CEPLEYHOr0 PUTMA, XapaKTepu3yeT
aKTUBHOCTb CUMMATMYECKOrO OTZENa BEreTaTUBHON HEPBHOIA
CUCTEMBI.

5. LF — oTpaxaeT MOLIHOCTb BOSIH HU3KOW YacTOTbl.
B cocTosHMM MoKost OH MOXeT oTpaxaTb bapopedneKcHyto
aKTMBHOCTb — MeXaHW3M, MOMOrawLlmMi NoALepHKuBaTh
apTepuanbHoe faBneHue. Boicokoe 3HaueHue LF MoxHo
YBULETb NOCNE 3€BKa, B3[0Xa UM B Cilyyae, eC/ik YacToTa
AblxaHus 8,5 1 MeHee BAOXOB B MUHYTY — aKTMBHOCTb Na-
pacuMnaTuKm.

6. HF — MoLLHOCTb BOSH BbICOKOW YacToThl. CunTaet-
€A, YTO 3TM KonebaHWa ABNAKOTCA NOKa3aTeneM aKTUBHOCTM
M0 BHC n onpegnensitca puTMOM [bIXaHus, T. €. KaXaoMy
KonebaHuio HF-BONH coOTBETCTBYET AbIXaTesbHbIA LMKIL.
CHuxkeHne MolHocTv BbicTpbix (HF-) BonH MoxkeT curianu-
31poBaTb O Pa3BUBAIOLLENCS BEreTo-COCYAMCTON LUCTOHUM
Mo rUNepTOHUYECKOMY TUMY UIK TUMEPTOHUYECKO bonesHu.
YBenuuenue mowHocT HF-BonH cBepx HopMbl nocne 40 net
MOJKET CNYXUTb NPeABECTHUKOM HapyLLEHU pUTMa, B nep-
BY0 04epeb MepLaTeslbHON apuUTMUN.

MpencTaBneHHble AaHHbIE YKa3bIBAKOT HA TO, YTO BPEMEH-
Hble 1 CreKTpanbHble nokasartenu BCP cnocobHbl oTpaxarth
aKTMBHOCTb CMMMATMYECKOr0 M MapacMMNaTU4Yeckoro oT-
penos BHC. Yactb 3Tux nokasateneit no3BsonsieT roBopwUTh
MPeuMyLLECTBEHHO O B/IUSIHUM Ha PUTM CepALa OJHOro M3
otpenoB BHC (CO mnm M0), a yactb — 06 MX COBMECTHOM
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BmsHun. N3mepenne BPC uenecoobpasHo ucnonb3osath
ANA CTpaTUdUKALMM pUCKa BHE3arHoW CepLeyHoi CMepTy
y naumenToB ¢ C[12. Kpome Toro, fuHammyeckuin aHanms BPC
no3BonseT oLeHNBaTh 3G EKTUBHOCTL MPOBOAMMON Tepanim
AnabeTta n conyTcTByOLWMX 3ab0neBaHui.

OcHoBHble HanpaeJieHUA Jie4eHUA HapymeHMﬁ puTMa
Yy nNaunueHToB C CaXapHbIM ,U,VlaGETOM BTOpOro Tuna

OCHOBHbIMM HanpaBneHUAMY JIeYEHUS HapYLLEHWIA pUTMa
y naumentoB ¢ C[12 TpagnumMoHHO SBNAOTCS MoauduKaumsa
06pasa }u13HK, Me[IIKaMeHTO3Has Tepanis 1 XMpypruyeckas
KOpPpeKLUMsi aHaTOMUYeCcKoro cybctpaTta aputMup.

HemenuKaMeHTO3Hble MeToAbl NPOGUNAKTUKM apuUTMUIA
y nauueHToB C[12 BKMOYAKT 0TKa3 OT KYpPEHWs, KOHTpOJb
Macchl Tena, perynsipHble GusnyecKue Harpysku, HopMau-
3aumio imnugHoro npodunsa [16]. YcraHosneHo, Yto aspob-
Hble TPEHUPOBKU acCOLMMUPYIOTCA C [LOCTOBEPHBLIM YMEHbLLUE-
HWEM YMCNa JKeNyA0YKOBbIX HapYLLIEHWUI PUTMa, N0 AaHHbIM
XOTEPOBCKOT0 MOHMTOPUPOBaHMSA, yxe mocne 12 Hepenb
perynspHbix 3aHaTMi [13]. TakuM 0bpasoM, onTMMM3aLms
0bpasa XM3HW JoMKHA paccMaTpuBaTbCs Kak 0bs3aTenb-
Has COCTaBAAIOLLAA KOMMIEKCHON NPOGUNaKTUKW apuTMuUiA
y 60nbHbix C12 Hapsay ¢ MeAMKaMEHTO3HOM Tepanuen.

MenyKaMeHTO3Has aHTMapuTMMyeckas Tepanus npu C[2
BKJI0YAeT HECKONbKO HarnpaBieHWN: KOpPPeKLMs 3MeKTpo-
JIUTHBIX HApYLLEHWIA, eYeHne CoMyTCTBYHOLLEH ULLIEMUYECKOM
bone3nu cepaua (MBC) n apTepuansHoii runepteHsuu (Al),
Ha3HayYeHne aHTMapUTMMYeCKuX npenapatos [27]. [na Kop-
PEKLMM TUMOKANMEMUM WM TUMOMarHUEMUM WUCMOSb3YHTCS
npenapatbl K*, Mg*™ BHyTpb unu napexTepansHo. lpenapa-
Tamu BbIbopa Npy CMMMNTOMHOM 3Key404KOBOW IKCTPACcUCTO-
nuu sBnstoTcs beTta-agpeHobnokatopsl [14]. Mpu peunavsm-
pytowieit O Hapsigy ¢ beTa-6nokatopaMu M aMUOapOHOM
MPUMEHSATCA AHTarOHUCTbl MUHEPaNOKOPTUKOUAHBIX pe-
LienTopoB (CMMPOHOMAKTOH), MHTMOUTOPbI aHTMOTEH3MHPEB-
pawatowero ¢epMeHta (AMN®), 6nokaTopbl peLenTopos
aHrmoteHsuHa Il (BPA), cTaTuHbI, OKasblBaloLLMe NPOTUBO-
BOCManuTeNbHbIN 3QdeKT Ha MuUoKapa npeacepamnin [19].
06513aTeNIbHBIM KOMMOHEHTOM Tepanuu SBASIETCA afleKBaTHOE
neyenne UBC, XpoHWYeCKol cepaeyHol HefoCTaTOYHOCTH
(XCH), AT ¢ ucnonb3oBaHueM beTa-afpeHObNOKaTOPOB, UH-
rmbutopos AlN®, aHTaroHMCTOB anboCTepOHa, aHTUTpOMbO-
TUYECKUX CPefCTB.

Xupypruyeckve noaxonbl npu pedpaKTepHbIX W3-
HeyrpoXaroLmx aputMmusax y naumentoB ¢ C[2 BkiovaT
pagMoyacToTHyl abnauumio, UMNNaHTauMK KapauoBsepTe-
pa-nedubpunnsaropa, anekTpokapauoctumynatopa [9, 15].
KateTepHas abnauma Hanbonee 3pdeKTMBHA B JieHeHUU
CMMNTOMHOM KeNTy[A04KOBOW 3KCTPACcUCTONINK, MapOKCM3-
Ma’bHbIX PELMMPOKHBIX apuTMuiA. Tpu HeadheKTMBHOCTM
MeauKaMeHTo3Hom Tepanuu Ol BbINoAHsAeTCS U30naumus ne-
TOYHBIX BEH. VIMMNaHTUpyeMble aHTUApUTMUYECKWE YCTPOU-
ctBa (MK, 3KC) nokasaHbl naumeHTaM ¢ ppaKumeli BoIbpo-
ca (DB) nesoro xenynoyka MeHee 35 %, BbICOKMM PUCKOM
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JU3HEYrpOXKaloLLMX JKeNyA04YKOBbIX apuTMUIA. VX ncnonb3o-
BaHWe [JOCTOBEPHO YAyyllaeT MpOrHo3 y JaHHOW KaTeropuw
6onbHbIX [28].

[locTKeHne KoMneHcaumm yrneBogHoro obmeHa sBns-
eTca 6asncHbIM NOAX0AO0M B MPOodUNaKTUKe CepAeyHO-Co-
CYAMCTBIX OCNOXHEHWH, BK/IOYAsA apuTMUM, Y MaLMEHTOB
¢ CO2 [15]. MoKkasaHo, YTO CHUMKEHWE YPOBHSA TJIMKO3WIN-
poBaHHoro remornobuHa (HbATc) Ha 1 % accoummpyeTtcs co
3HaYMMBbIM CHUKEHMEM YaCcTOTbl (aTasibHbIX apuUTMUIA Y na-
umenToB ¢ CA2 [5]. ONTMMMU3aALMA FIMKEMUYECKOTO KOHTPONS
CcnocobCcTBYeT YMEHbLUEHMIO BbIPAXEHHOCTU 3MEKTPOUTHBIX
HapyLUeHuii, amabeTnyeckol aucaBToHOMUM. BMecTe ¢ TeMm
pe3ynbTaTbl KPYMHBIX KIMHUYecKux uccneaosanuin (ACCORD,
ADVANCE) He BbISIBUNM LOCTOBEPHOIO BAMSHWUA MHTEHCUBHOM
CaXapOCHUKAIOLLEN Tepanuu Ha yacToTy daTanbHbIX apuT-
MWi Y NaUMEHTOB C AAMTENbHBIM aHaMHe3oM CL2 [29]. Takon
MOAXOA MOXET ObITb ONpaBAaH Ha paHHUX CTagusx 3abone-
BaHuA. TakuM 06pa3oM, MIMKEMUYECKUIA KOHTPOb SBASETCS
06s13aTeNbHbIM, HO HE[LOCTaTO4HbIM YCIIOBUEM MPOGMIAKTH-
Kn aputmuiA npu CO2.

BbiBOJbI

1. PacnpocTpaHeHHOCTb apuUTMmiA cpeay naumenToB ¢ C12
3HauNUTENbHO BbILLE M0 CPaBHEHMIO € 06LLeid nonynALmen, YTo
onpenenseT UX MefULMHCKYI0 U COLManbHY0 3HAUMMOCTb.

2. KnioyeBas ponib B reHe3e apuUTMOreHHbIX COBbITMI
MPUHALNEXUT XPOHUYECKOW TMNeprivKeMun, NpUBOASLLEN
K MOPaXeHU0 NMPOBOJALLEN CUCTEMBI CepALa, CTPYKTYpHO-
MeTaboIMyecKoMy pemMoenMpoBaHuUi0 MUOKapAa, PasBUTMID
AnabeTn4ecKoi aBTOHOMHOI HEMpoNaThK.

3. [Inq OMarHOCTUKM HapyLLUEHUA pUTMa WU NPOBOLMMO-
CTH, a TaKKe 418 CTPAaTUGUKALMK PUCKA KM3HEYTPOKAIOLLINX
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JlyyeBas gmarHocTuka pgucbaporeHHbIX

U3MEeHEeHUW KOCTeH CKesneTa y BOA0JIa3HOr0 COCTaBa
BoeHHo-MopcKoro ¢noTa

B.B. dnumues, W.C. Xene3snsk, E.b. Kupeesa, M.H. MoxwuHa

BoeHHo-MeauunHcKas akapemus, CaHkT-lletepbypr, Poccus

AHHOTALMA

Konnuectso Bogo/nasHbIX CYCKOB B MUPE HEYK/IOHHO PacTeT, KaK W CII0XHOCTb BbINOHAEMOl paboThbl B YCNOBMSX MOBbI-
LIEHHOTO AaBNEHUs OKpYKatoLLlen cpefibl. TaKKe B Lensx noBblleHUs IQHEKTUBHOCTU U pacLUMPEHUs CNEKTPA BbIMOJIHSIE-
MbIX 33[a4 YBENMYMBAIOTCSA MHTEHCUBHOCTb, Fy61Ha NorpyXeHni u BpeMs npebbiBaHWs BOJ0A30B B YCNOBUAX runepbapuu.
3™ daKTopbl CNOCODCTBYIOT POCTY KONMYECTBA BOLOSIA3HON MaToNOMW, B TOM YMCIE MOPaXEHMI0 KOCTEN cKeneTa aucba-
POreHHOro reHesa. [lpuMeHsieMble Npy NPOXOXKAEHUM EErOLHbIX MEAMULMHCKUX 0CBUAETENLCTBOBAHWIA BOAOA30B PEHTre-
HOMOTMYECKWE METOAbI AMarHOCTUKW He BCeraa no3BonsioT 00HapyXuTb aucbaporeHHble 3MeHeHUs B KocTsx. KpoMe Toro,
K/MHWYECKME NPOSIBNEHWS [aHHOW NaTofiorMn He UMEKT SBHOW CreunduyHOCTU. B CBA3M C 3TUM MOXKHO MPefnonoXuTb,
YTO YacToTa ee BCTPEYAEMOCTM Y BOLO0/1A30B Ha CErOAHSILLIHMIA JeHb LOCTOBEPHO He YCTaHOBNeHa. [laHHas cTaTbs NOCBALLEHa
0630py nMTEpaTypbl N0 BO3MOXHOCTAM JIy4eBOW [MArHOCTUKM AMcOApOreHHbIX U3MeHEHWUI KOCTel CKenleTa Yy CreLuanucToB,
paboTa KOTopbIX CBA3aHa ¢ NpedblBaHWEM B YCNOBMSX NOBLILLIEHHOIO [aBNEHUS OKPYXaloLLel cpebl. B cTaTbe ocBeLLeHbI pe-
3ynbTathl 0630pa aHrMo- U PycCKOA3bIYHBLIX MYONMKaLMIA, NpecTaBeHHbIX B 6a3ax AaHHbIX PubMed 1 HayyHbIX 31EKTPOHHbIX
onbnmotekax Poccum (eLIBRARY.RU n CYBERLENINKA.RU). B Lensx onpegeneHus onTuManbHbIX METOL0B Jly4eBoii auarHo-
CTMKM NpOaHann3vpoBaHbl 3TUONIOMMYECKUE W NaTOreHETUYECKWEe acneKTbl pa3BUTUSA AMUcHaporeHHbIX AereHepaTuBHBIX U He-
KPOTMYECKWX M3MEHEHWUW B KOCTSAX CKeJieTa, @ TakXKe OMbIT Y4YeHbIX M0 ONpefeneHnio COOTBETCTBYHOLLEN TyYEBON CEMUOTMK.
YuuTbIBag, YTO HaUXYALWMM BapUaHTOM MaHudecTaumum NaTonorum Kocten aucbaporeHHOro reHesa sBnseTcs aucbapuyeckui
(acenTuyeckuin) ocTeOHEKPO3, HaMu ObiM M3YYeHbl UTEPATYPHbIE UCTOYHUKM, MOCBSALLEHHBIE BOMPOCAM €ro KIIMHUYECKOM
M WHCTPYMEHTasbHOM AMarHoCTUKW. OHMM U3 HanpaBneHWid B HAy4HOM MOMCKE SBUNWCH paboTbl aBTOPOB, UCCNEAYHLLMX
BO3MOXHOCTU paHHe# MHCTPYMEHTASIbHOW AMarHOCTUKM U3MEHEHUIA B KOCTHbIX TKAHSAX, B YaCTHOCTM BO3MOXHOCTW MarHUTHO-
pe30HaHCHOM ToMorpaduu B AMarHocTuke aucbapuueckoro octeoHekposa. KpoMe atoro, bbinv npoaHanuaupoBaHbl AaHHble
Mo COBPEMEHHBIM PEHTFEHONIOMMYECKUM METoAaM, KOTOpble MOTYT BbiTb MEPCMEKTUBHBI B KAUYECTBE CKPUHUHT-AMArHOCTUKM
AMCOapOreHHbIX JereHepaTMBHbIX M HEKPOTUYECKUX M3MEHEHUN B KOCTSX CKefleTa.

KnioueBble cnoBa: acentuyecKkuii O0CTEOHEeKpOos3; FﬂyﬁOKOBOI],HbIe BOA0J1a3Hble CMYCKWU; D,aﬁBVIHF; 0EeKOMIMpeCcCUOHHanA
60ﬂe3Hb; [EeKOMIpeCcCUOHHOe ra3006pa3oaaHMe; ﬂMCﬁapMHECKMﬁ 0CTEO0HeKpPOo3; MarHnTHO-pe30HaHCHasA TOMOFpaCI)MFl.
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Imaging of bones dysbarogenic changes
in navy divers
Vil V. Dimiev, Igor’ S. Zheleznyak, Elena B. Kireeva, Mariya N. Mozhina

Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

The number of diving descents in the world is steadily growing, as is the complexity of the work performed under conditions
of increased environmental pressure. Also, in order to increase efficiency and expand the range of tasks performed, the inten-
sity, depth of dives and the time divers spend in hyperbaric conditions are increasing. These factors contribute to an increase
in the number of diving pathologies, including damage to the skeletal bones of dysbarogenic genesis. X-ray diagnostic methods
used during annual medical examinations of divers do not always allow the detection of dysharogenic changes in the bones;
in addition, the clinical manifestations of this pathology do not have obvious specificity. In this regard, it can be assumed that
the occurrence of this pathology among divers has not been reliably established to date. This article is devoted to a review
of the literature on the possibilities of radiodiagnosis of dysharogenic changes in skeletal bones in specialists whose work
involves being in conditions of high environmental pressure. The article highlights the results of a literature review of English-
language and Russian-language publications presented in the databases of PubMed and scientific electronic libraries of Russia
(eLIBRARY.RU and CYBERLENINKA.RU). In order to determine the optimal methods of radiation diagnostics, the etiological and
pathogenetic aspects of the development of dysbarogenic degenerative and necrotic changes in the bones of the skeleton, as
well as the experience of scientists in determining the corresponding radiation semiotics, were analyzed. Considering that the
worst manifestation of bone pathology of dysbarogenic origin is dysbaric (aseptic) osteonecrosis, we studied the literature
on the issues of its clinical and instrumental diagnosis. One of the directions in scientific research was the work of authors
exploring the possibilities of early instrumental diagnosis of changes in bone tissue, in particular the possibilities of magnetic
resonance imaging in the diagnosis of dysbaric osteonecrosis. In addition, data on modern x-ray methods were analyzed, which
may be promising as a screening diagnosis of dysbarogenic degenerative and necrotic changes in the bones of the skeleton.

Keywords: aseptic osteonecrosis; decompression gas formation; decompression sickness; deep-sea diving descents; diving;
dysbaric osteonecrosis; magnetic resonance imaging.
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0B30PHI

AKTYAJIbHOCTb

B cBA3M C paclumpeHneM BOEHHO-MOMUTUYECKUX W 3KO-
HoMuueckux uHTepeco Poccuiickon Mefepaumm npofonka-
€TCA aKTUBHOE OCBOEHWE aKkBaTopuu MupoBoro okeaHa, uTo
TpebyeT 3HauMTENbHOTO YBENUYEHUS KONIMYECTBA BOLONA3-
HbIX CMYCKOB, B TOM YMC/Ie FyDOKOBOLHBIX.

[ina BbinonHeHWs NoABOAHBIX paboT Ha bGonblumx ray-
BuHax W npW 3KCmosuumMK Ha rpyHTe Boniee 2 Y NpPOBOAATCA
BOAOMa3Hble CMyCKU METOAOM ASUTENbHOro npebbiBaHms
Mnoj, MOBbILIEHHbIM AABNIEHUEM, TaK KaK OHM CYLLEeCTBEHHO
abdeKTUBHee, YeM KpaTKoBpeMeHHble. CornacHo nokasa-
Te/K0 MONE3HOr0 BpeMeHU paboTbl, CYCKW 3TUM METOAO0M
OnepeatT KpaTtKoBpeMeHHble B 10 pa3 Ha rnybuHe 100 M,
B 30 — Ha rnyburHe 150 1 B HECKONBbKO COTEH pa3 Ha rny-
buHax bonee 300 M. Ha bonblmx rnybuHax Takue cnycku
ABNAOTCA NPaKTUYECKU eAUHCTBEHHON BO3MOXHOCTb) Npo-
BeieHMsl BOA0/a3HbIx paboT. Bo BpeMs Takux cnycKoB akBa-
HaBTbI }KMBYT MpW [aBNEHU [A30BOW Cpefbl, COOTBETCTBYHO-
LLeM 3aflaHHoi rnybuHe, 1 BLINOMHAT paboTbl Ha rPyHTe [0
4 4 B fieHb, MpuM 3TOM ANs OTAbIXa OHM BO3BpaLLatoTcs B ba-
poKaMepy, a [LeKOMMNPeccus OCYLLECTBNISETCA OJHOKPATHO
Mo OKOHYaHMM cnycKa. [poJoMmKUTENBHOCTL TaKUX CMYCKOB
MOXeT cocTaenisTb 1 Mec v 6onee [1].

OpraHuaM Bogonasa BO BpEMS OCYLLECTBAEHUS CryCKa
UCMbITEIBAET HebnaronpusTHoe BO3AENCTBUE (AKTOPOB M-
nepbapuyeckon cpefbl: BbICOKOE FMApPOCTAaTMYECKOE U aT-
MocdepHoe [aB/eHWe, MOBLILIEHHbIE NapuuarbHble AaB-
NeHNs Kucnopofa M MHAMGGEPEHTHbIX ra3oB, NIOTHOCTb
W BA3KOCTb AbIXaTesIbHbIX CMeCel, KonebaHus TeMneparypel
W BNIAXKHOCTM, aKTMBALMA YCIIOBHO MaToreHHoi MUKpodiio-
pbl 1 ap. Mpu perynsapHbIX riyOoKOBOAHLIX CMyCKax U cny-
CKax MeTofi0M AJITENIbHOr0 NpebbiBaHUS NOL NOBbLILLEHHBIM
AaBneHneM daxTopbl rMnepbapuyeckon cpeabl crnocobcTey-
loT OpMMpOBaHMI0 B OpraHax M cucreMax HeobpaTuMbIX
MaTonornyecknx u3MeHeHuit. Takum obpasom, y Bof0Na3oB
HabnopaTca cneunduyeckne NOPaXeHUs OpraHoB U CU-
CTEM, CBAi3aHHbIE C UX MPOGECcCUOHANBHON LEeATENbHOCTbIO,
He XapaKTepHble 4J151 eCTECTBEHHbIX BO3PACTHbIX MU3MEHEHUIA.
K cuctemam, Hanbonee nofBepIKEHHBIM LLENCTBUIO PaKTOPOB
runepbapuyecKkomn cpefibl, 0THOCUTCA OMOPHO-ABUTaTENbHbINA
annapar. o AaHHbIM NUTepPaTypHbIX UCTOYHUKOB, KOCTHO-
cycTaBHas bonb — ofHa U3 Haubonee pacnpocTpaHeHHbIX
»anob y Bof,ona3oB-rnyboKOBOAHMKOB W aKBaHABTOB Moc/e
3aBepLLEeHNA NMPoheccHoHanbHON AesATeNbHOCTU. PasnnyHbi-
MW MeTOAaMU JIy4eBOW AMArHOCTUKM Y HUX ObIK BbSBNEHB
MHOXECTBEHHbIE CKPbITbIE W MPOrPECccUPYHLLIME KOCTHO-CY-
CTaBHble AedeKTbl B BUJE Y4aCTKOB Pa3perkeHus u ynnot-
HeHus TpabeKynApHON CTPYKTYpbl B NieyeBblX, beapeHHbIX
1 6onbLuebepLOBbLIX KOCTAX M NpUNEXaLLMX KPYNHbIX CycTa-
Bax [2, 3].

Bo BpeMms exerofHbIX MeAMLMHCKUX OCBUAETENbCTBOBA-
HWI BOL10/1a30B NMPUMEHSIEMbIE PEHTTEHOMOTMYECKME METO B
AMarHoCTUKM He BCerAa CnocobHbl BbISBUTb AMUcHaporeHHbIe
W3MEHEHUS B KOCTAX CKeneTa. B cBA3M ¢ BbilleyKa3aHHbIM

Tom 43,Ne 2, 2024
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V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

M OTCYTCTBUEM CI'IeLI,VId)VI‘-IHOCTVI B KJIMHUYECKUX NPOABNEHUAX
[AHHOM NaTofIorMM MOXHO npennonoXuTb, 4To 4acToTa ee
BCTpe4aeMoCTn y BOA,0/1a30B Ha TEKYLIJ,VIVI MOMEHT TOYHO He
YCTaHOBJ1€Ha.

Llesie — Ha ocHoBaHWK JINTEpPaTypHbIX AaHHbIX CPAaBHUTb
KﬂMHMKO-MOpd)OHOFVIHECKMe M natoreHetyeCKne acrek-
Tbl pa3BuUTUA ﬂMCﬁaPOFEHHbIX M3MEHEHUI KOCTEN CKeneTa,
a TaKxXe OLEeHUTb BO3MOXHOCTN COBPEMEHHbLIX METOO0B J1y-
YeBOM AMArHOCTUKM NO UX BbISBNIEHMIO.

MATEPUAJIbl U METO/IbI

B HayuHOM 0630pe MpoaHann3MpoBaHbl W UCMOJIb30BaHbI
[aHHble, 0Ny6IMKOBaHHbIE B OTKPbITbIX 0TEYECTBEHHbIX U 3a-
PYGEKHBIX IMTEPATYPHBIX UCTOYHMKAX.

OBCYXAEHUE

B HacTosiee Bpems natoreHe3 AucOaporeHHbIX u3Me-
HEHWi B KOCTAX, B TOM YWCe HaUXyALLEro BapuaHTa B BULE
pmcbapuyecKoro oCTEOHEKPO3a, A0 KOHLA He WU3Y4YeH, HO
BOMbLIMHCTBO aBTOPOB K OCHOBHOMY MaTOreHETUYECKOMY
(aKTopy OTHOCAT [EKOMMpPEeCccHoHHoe ra3oobpasosanue ([II)
B OpraHu3Me Bogonasa. [lo uMetowmMca AuTepaTypHbLIM
AaHHbIM, [l NpuBOAMT K ra3oBoii aMbonM3aLmm ny3bipbKamu
a30Ta BHYTPUKOCTHbIX KPOBEHOCHbIX COCYAO0B U MOSIBIEHMIO
30H ULIEMMM KOCTHOW TKaHW. TakKe B pesynbraTe MoBpex-
LeHWs Ny3bipbKamu cBOHOAHOMO rasa KIeToK 3HA0TENNs co-
Cy[O0B pa3BMBaETCA MX BOCMasieHUe, MPOUCXOAUT aKTUBALMS
MpOLLECCOB TMNEpKOArynaumumM ¢ TpoMb030M BHYTPUKOCTHbIX
COCYZ0B M (hOpPMUPOBaHWEM B NOCNEAYHOLLEM HOBbIX 04aroB
KOCTHOW uLemuu [4, 5].

Kpome 3Toro, psn aBTOpOB OTMEYaloT, YTO My3bipbKK
cBoboaHOro rasa, obpasyloLimecs BHYTPU KOCTHOTO MO3ra,
MPUBOAAT K €ro MeXaHW4YeCKOMY MOBPEXAEHMIO U Pa3BUTMIO
oTeka. MopmupyloLLancs Npu 3TOM KOMMpPECCUs CUHYCOU-
[aNbHON CUCTEMbI CNOCOBCTBYET pa3BUTMIO BEHO3HOTO CTa3a,
MOBbILLEHMIO NepUdEPUYECKOr0 COCYAMCTOr0 COMPOTUBNIEHUS
1 B KOHEYHOM WTOTe MPUBOLAUT K YCUIEHMIO OTEKA, YTO eLLe
Donblue yBeNMYMBAET BHYTPUKOCTHOE [AaBieHMe, Bbl3biBas
«KOMMapTMEHT-CUHAPOM». TakUM 00pa3oM 3aMblKaeTcs no-
POYHBIA KpYr M ycunmBaeTca uwemus. TakKe B pesynbrare
MOBPEeXAEeHNs Ny3bipbKamu CBOOOAHOrO rasa agunoLuMToB
KOCTU MOJKET pasBUTLCS KMUPOBas IMBOIUA BHYTPUKOCTHBIX
cocynos [6, 71.

B HeKoTOpbIX MccneoBaHMsAX bbino NpoLeMOHCTPUpPOBa-
Ho, uTo [I[ OKa3blBaeT CyLUECTBEHHOE BAMSHWE HA MEXaHU3-
Mbl CBEPTbIBaHMA KpoBW. B npouecce npoBefeHMs HayuHbIX
3KCMEepPUMEHTOB Y 0bcriegyeMblx uL Bbinu BbiSIBEHbI MO-
BbILLEHME BA3KOCTW KPOBM M COKpaLLeHWe BPEMEHW CBep-
TbiBaHUS, a Takxke obpasoBaHue GUOPUHOBLIX CryCTKOB Npu
pa3BuUTMM a3po3amMbosmu. B nocTaeKoMnpeccHoHHbIN nepuog,
TaKXKe OTMEYalTCs MOBbILEHHAsS aKTMBHOCTb TPOMOWHA,
CHUXKEHHBIA YpOBEHb TPOMOONNACTUHA U YBENIMYEHWE TPOM-
OuHoBOro BpeMeHW. Ha OCHOBaHWM pe3ynbTaToB Hay4HbIX
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“ccneoBaHNiA, NPOBEAEHHBIX 0TEYECTBEHHBIMU U 3apybex-
HbIMW creumanucTamu, bbina [oKasaHa BO3MOXHOCTb Mpo-
(QUNaKTUKM 1 NeYeHns eKOMNpeccMoHHo 6onesxu npu no-
MOLLM aHTUKOarynaHTos [8, 91.

Mo ofHOW M3 rnoTes, perynspHoe BO3AENCTBME Ha Op-
raHU3M [EeKOMMPEeCCMOHHOro ra3o0bpa3oBaHus npu npo-
deccroHanbHoM JeATeNbHOCTM BOLOIa30B MOXKET 3arycKaTb
MPOLECChl, aHaNOrMYHbIe MeXaHM3My pa3BUTUS CMHAPOMA
AVCCEMMHUPOBAHHOMO BHYTPUCOCYAMCTOrO CBEPTLIBaHUS. M3-
BECTHO, 4TO NpU BOLONA3HOM CrycKe U B bmKalilee Bpems
Mocne ero OKOHYaHUS MPOUCXOOAT U3MEHEHMS, CBA3AHHbIE
C CYLLECTBEHHbIM HapyLUeHWeM remMocTasa B OpraHu3Me BoO-
ponasos. OnHaKo He Bcerga passutue [ conpoBoxaaeTcs
NOKaNbHbIM CTa3oM, a B C/ly4ae ero MosiBNeHNs He Kaxioe
HapyLLUEeHVe MUKPOLMPKYNAUMM aBnsieTcs Heobpatumbim [10].

l'0Nn0BKM TpybyaTbIX KOCTEN B OCHOBHOM COCTOSAT U3 ryb-
4aToro KOCTHOrO BELUEeCTBa, XapaKTepu3yloLLerocs nopamu
pa3HOro pasmepa, COAEPKALUMMKU Y4acTKWU C PasvyHbIM
COOTHOLLEHMEM BOAbI M Xupa. 10 AaHHBIM Hay4HbIX Mcche-
A0BaHWi, NPOBEAEHHBIX C MOMOLLbK MarHUTHO-pe30HaHC-
HOW CMEKTPOCKOMWW pynmnoi yyeHbIX BO rnase ¢ Tsung-Tai
Lin, B rybyaToil KOCTHOW TKaHW MOJIEKYNbI BOAbI CYLLECTBY-
0T B Tpex pasfnyHbiX opMax: cBobOAHas Boja B mopax,
CBA3aHHas BOJA B KOJ/areHoBOW ceTu (BK/ouas rpaHuLy
pasfena KoninareH—MWHepan) U MPOYHO CBA3aHHas Boja
B MUHepanbHbIX 06pa3oBaHusax Kkoctu. CBoboaHas Boaa 60-
Jlee pacnpocTpaHeHa B MOrPaHUYHbIX 30HaX, TOTAA KaK Kup
3aHWMaeT MpeNMYLLECTBEHHO LIEHTpabHYl0 30HY KaM[oi
nopbl. B3aumopencTteua mMexay cBoboHbIMKM MoseKynamu
BOZbl M KMPOM B HOPME He CYLLECTBYET U3-3a UX pa3fenbHo-
ro pacnosioeHus B rofloBKax beipeHHbIX KOCTel, Toraa Kak
npu AucbaporeHHbIX U3MEHEHWAX BOAA Nepepacnpepenser-
€A K LieHTpasbHOM 30He NOp W B3aMMOAENCTBYET C PYHKLMO-
HanbHLIMK TPYNMNaMU KUPOBOW TKaHW. 3apybexkHble aBTOpbI
B CBOEM MCCMe[j0BaHWM NpejnonarakoT, yto bonb B Tasobe-
APEHHbIX CycTaBax Y BOLONA30B MOXET BO3HUKATh Ha (oHe
BHYTPUKOCTHOW MMNEpPTeH3WMW, KOrAa KPoBb MOJ, AaBNEHUEM
MnocTynaeT U3 apTepuii B pPacLUMPEHHbIE U EMKWE BEHO3HbIE
CUHycOMAbl. B panbHedweM 3T0 NpUBOAUT K CHUMEHWIO
CKOPOCTM KPOBOTOKA, YBEJIMYEHWIO BA3KOCTU KPOBM, a TaK-
e K BeHO3HOMY 3aCTOl0, TPOMDO3Y U, HaKOHELL, K pasBUTUIO
BEHO3HOM MLLEMWUW B KOCTHOI TKaku [11].

Mo pesynbTaTtam uccnegoBanuii H. Bolte MoxHo yTBEpXK-
AaTb, YTo Auchbapuyeckuii (acenTMyeckui) 0CTEOHEKPO3 KaK
TepPMUHaNbHas CTafusa pa3BuTUA AucbaporeHHbIX U3MEHEHNI
B KOCTAX ABNIIETCA OJHMM U3 NpodeccuoHanbHbIx 3aboneBa-
HWI BOJ0/1a30B, KOTOPOE B MEPCMEKTUBE CYLLECTBEHHO BIK-
SIeT Ha KayecTBO XM3HW. YacToTa BcTpeyaemocTu amcbapu-
YeCKOro 0CTEOHEKPO3a B pasHbIX CTPaHax MMpa 3Ha4YUTENbHO
0T/IMYAeTCH, YTO MPEeAMNONIOKMTENbHO CBA3AHO He TOJSbKO
C Pa3nyHbIMU DU3NYECKUMK YCTIOBUSMU U UCMONb30BaHHU-
eM Hebe3onacHbIX MeTOA0B BbIMOHEHUs BOLOMA3HbIX Chy-
CKOB, HO U C AMarHOCTUYECKVIMM BO3MOXHOCTSMU Me ULIVHI.
Hanbonee Bhicokve noKkasaTenu BCTpeyaeMocTut bbinu 3ape-
TUCTPUPOBaHbI Y AMOHCKUX M TypPeLKUX NpodecCMoHanbHbIX
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pansepos (8o 71 %). Mo ApyrM AaHHbIM, pacnpocTpaHeH-
HOCTb AMcbapuyeckoro 0CTEOHEKPO3a B 3anafHbX CTPaHax
cocTaBnseT oT 2 A0 5 % y BOEHHbIX BOAO0MA30B, 0T 25 A0
35 % y KeccoHHbIX pabounx, ot 16 o 55 % y KoMMepyecKux
pavisepoB 1 ot 50 g0 65 % y nanBepoB-pbibaKoB, YTo B Le-
IOM KOPPEenupyeT ¢ ApYrM1 UMEHLLIMMUCS CTAaTUCTUYECKUMM
JaHHbIMK [5, 12].

Bonu npu ancbapuyeckoM ocTeoHeKpo3e, KaK W nNpu fe-
KOMNpPeccMoHHOM bonesHy, yalle IOKanu3ylTcs B Tex 0T-
Aenax KOCTHO-CYCTaBHOW CUCTEMbI, Ha KOTOPble NpUXoamiach
Hanbonee MHTEHCMBHAs QU3MYeCKas HarpysKa B Mepuos, Bbl-
nosHeHUs paboT nof, NOBbILIEHHBIM faBneHueEM [2].

Ha ocHoBaHMM nuUTepaTypHbIX AaHHBIX BbIO yCTaHoBMe-
HO, YTO [Mcbapuyeckuii oCcTeOHEKPO3 Haubonee YacTo no-
pakaeT rofioBKy 6eipeHHOM KOCTH, a TaKKe HEPEAKO MOXKET
BCTPeYaThCs B OJIOBKE MJIEYEBOW KOCTWU U KOCTAX, 0bpa-
3yHLLMX KOMeHHbIN cycTaB. Kpome 3Toro, aucbapuyeckui
OCTEOHEKpO3 Yy rNyboKOBOAHbIX BO0NIA30B XapaKTepu3yeT-
CS MopaXKeHWeM He TOJTbKO YYaCTKOB KOCTEW, HaXOMALLMXCS
PSAOM C CyCTaBHOM MOBEPXHOCTbHO, HO W bonee yaaneHHbIX
Y4acTKOB: MPOKCMMAaNbHbIX MeTadu3oB W 3numeTadn3oB
befpeHHON, NneyeBor U bonbLiebepLOBO KOCTel, a TaK-
We Anadu3oB AJIMHHBIX TpybuaTbix KocTei. [lopaxeHus
Amadum30B ANMHHBIX TPYBUaTLIX KOCTEW ABMAKTCA peLKUMM
AMarHoCTUHECKMMUM Haxo[KaMu B CBA3U C HE3HAUUTESbHbI-
MW KIIMHWYECKUMU NPOSIBNEHUAMK UK BoBCe BeccuMnToM-
HbIM TeyeHueM. [lopaeHus roNoBOK KOCTEN MOMYT MMeTb
KacCUYecKni BUL CEpPrOBUAHONM MOMOCKW NOA CYCTaBHbIM
XpALIOM WK BbITb HENpaBWIILHOM OKPYrNOWA UM BbITAHY-
TON QOpPMbI, OKPYXKEHHOW CO BCEX CTOPOH KOCTHOW TKaHbHO.
B nocnepnytowem cdopMupoBaHHbIe 04aru cybxoHapanbHoro
HEKpO3a KOCTU MoryT cnocobcTBoBaTh pa3pbiBaM CyCTaB-
HOrO XpALLA W B OMPEAENEHHBIX CNyYasx NPUBOAMUTL K Cyb-
XOHAPa/bHbIM NepefioMaM CyCTaBHbIX MOBEPXHOCTEN KOCTel
[5, 13].

Mpu ructonoruyeckoM wuccnefoBaHUM MOBPEXAEHHBIX
Y4acTKOB KocTen Bbinn 0BHapyMeHbl MycTble oCTeouuTap-
Hble IaKyHbl, YTO COOTBETCTBYET OCTEOHEKPO3y. Ha paHHeli
CTaZuM OCTEOHEKPO3a DObIN0 OTMEYEHO OTCYTCTBME OKpaLLM-
BaHUA Lep KIETOK KOCTHOTO MO3ra, a TaKKe MosiB/IeHWe
B HMX 60NbLUMX KMpOCOAepKaLLMX 0bpa3oBaHuii 0BasbHOI
dopmbl [14].

HecmoTps Ha T0 4YTO Ha CEroAHALIHNIA SeHb He CyLLecTBy-
€T 30/10T0r0 CTaHAApTa B JieyeHun aucbapuyecKoro ocTeo-
HEKpO3a, HEKOTOpbIe XUPYPrUYeCcKUe U KOHCEPBATUBHbIE Me-
TOLbI JIeYeHUs JOKasanM CBOK 3(DMEKTUBHOCTL Ha pasHbIX
cTagusax 3aboneBaHus. KoHcepBaTMBHbIE METOAbI JieUeHUs
PaHHUX CTafuii AMCOApPMYECKOro OCTEOHEKPO3a BHKIIOYAIOT
CHWXEHWE Harpy3ku Ha MOPaeHHYK KOHEYHOCTb MpuW no-
MOLLM OPTOMEeAUYECKUX YCTPOWCTB, NevebHytlo GUsKynbTypy
ONs YKpenmeHns MbILLeYHO-CBA30YHOMO anmnapara u nepo-
panbHyl Tepanuio buchocdoHatamn. K 0CHOBHBIM Xupyp-
TMYECKUM METOZIaM OTHOCST BHYTPUKOCTHYIO AEKOMMPECCUIO,
KoTopylo Lienecoobpa3Ho NpoM3BOAMTL HA PaHHUX CTagusX,
a TaKKe OnepaTMBHbIE BMELLATENIbCTBA C MPUMEHEHUEM
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KOCTHbIX ayTOTPaHCMAHTAHTOB M 3HAONPOTE3UPOBaHME MO-
BPEX/EHHBIX cycTaBoB [15].

Mo uMetowmMMca B nuTepaType LaHHbIM, B HacTosLliee
BpeMs NMepCreKTMBHON anbTePHATUBOM KOCTHBIM ayTo- U an-
NOTpaHCNNaHTaTaM SBNAIOTCA CUHTETMYeCKMe 6uopesop-
bupyeMble MaTepuansl. bnarogaps ux xummuyecKoMy cxop-
CTBY C COCTABOM KOCTHOI TKaHW OHW NPeACTaBNsAT coboi
CTPYKTYPHblE aHanory MUHepasbHOr0 KOMMOHEHTa KOCTHOIO
BeLecTBa. Ocobblii MHTEpec MPeACTaBAsT CUHTETUYECKUE
brope3opbupyeMble MaTepuanbl LS 3aMELLEHWS KOCTEMN,
M3roTOBNEHHbIE Ha OCHOBe B-TpuKanbumii docdata, doc-
(ata Kanbums M KanbLmii-LedUuMTHOr0 rMapoKcManaTuTa.
3T MaTepuanbl OT/IMYAKTCA BbICOKOW BUOCOBMECTUMOCTbIO
1 cneundUYHOCTLI0 NO OTHOLLEHWHK) K KOCTHOM TKaHM, a TaK-
e 00N1afatoT BbICOKMMM NMPOYHOCTHBIMU XapaKTepUCTUKaMM
nocne 3acTbiBaHus. KpoMe Toro, Hanmume LEeMEHTHbIX HopM
3TUX MaTepuanoB obecneynBaeT OTIMYHbIE YCNOBUS ANA UX
MPUMEHEHNS 1 NOSHOLLEHHOr0 3anoiHeHUs 0bpa3oBaBLUMXCS
B pe3ysbTaTe 0CTEOHEKP03a KOCTHbIX AedekToB. KoMbuHu-
pOBaHMe KJIaCCMYECKWUX METOL0B JIeYeHUs acenTUyecKoro
OCTEOHEKpO3a C MoC/efyoLLeN NNacTUKON KOCTHbIX fedeK-
TOB C NOMOLLbH b61ope3opbupyeMbix MaTepuanos, NPOBOAM-
MbIX Ha PaHHUX CTaAUsIX Pa3BUTMS NATONOTMYECKOrO MpoLiec-
ca, no3eonset aQheKTMBHO KynupoBaTb B0NEBON CUHAPOM
1 BOCCTaHaBNMBaThb (QYHKLMIO NOPaXKEHHBIX cycTaBoB [16].

Ha ocHoBaHWW pe3ynbTaToB HayuyHbIX MCCNeA0BaHMI
0TEYECTBEHHBIX Y4YEHbIX COBMECTHOE WCMOJb30BaHMe 3aMe-
LLAKLLMX 30HY O4Yara OCTEOHEKPO3a TpaHCMaHTaToB U 0bo-
ralleHHol TpoMbouuTamMu Nnasmbl, NpU NPOBEAEHUN Opra-
HOCOXpaHSIKOLLMX Onepaumii NpefcTaBnseTcs IPHEKTUBHBIM
€nocoboM OTCPOYKY OMepaLui TOTalbHOro 3HA0MPOTE3NpPO-
BaHMs Ta30beipeHHOro cycTaBa He TONbKO HA PaHHMX, HO
1 Ha bonee no3gHux ctagusx [171].

CBoeBpeMeHHOE JleyeHUe OCTEOHEKpO3a MOXKET Cro-
cobcTBOBaTh MpaKTUYECKU MOSIHOMY  BbI340POBEHHUIO.
[py NO3LHEM NIEYEHWUN UM €r0 OTCYTCTBUM OCTEOHEKPO3 He-
PeLKO NPUBOIMT K BHYTPUCYCTaBHbIM NepeioMaM KOCTel, no-
Tepe QyHKLMM CyCTaBOB U HeOaronpuATHOMY UCX04y B BULE
TOTafIbHOro 3HAONPOTE3MUPOBaHMs. [103TOMYy CBOEBpEMEH-
HOe BbISIBNIEHME OCTEOHEKPO3a MMEET DOMbLIOE 3HAYEHMe.
[ing ero paHHeii AMarHoCTUKM uccneaoBatensamm bbiim onpo-
BoBaHbl pasHble MeTofbl Jly4eBOW AMArHOCTUKM: PEHTTEHO-
rpadms, KOMNbIOTEpPHAsA peHTreHoBcKas ToMorpadus (KT),
MarHUTHO-pe3oHaHcHas ToMorpadus (MPT), ogHOMOTOHHas
3IMUCCMOHHas ToMorpadus, UMdpoBas cybTpaKLMOHHAA aH-
ruorpadumsa v nasepHas gonnneporpagus [18].

K ocHoBHbIM TpeboBaHMAM, NpeabABIAEMbIM K AUarHo-
CTUYECKUM MeTofaM 0OHapyXeHus LucOaporeHHbIX M3Me-
HEHWI KOCTeli CKeneTa, OTHOCATCS: MOJy4YeHUe paHHen MH-
dopMaLmM 0 TOYHOW JIOKanM3auumM Mecta NopaXKeHus, ero
(OopMbI 1 CTaMKM NaToNOrMYECKOro npoLecca.

B cBA31 C HEMHBA3MBHOCTbIO, MPOCTOTOM M LOCTYMHOCTbIO
MeTo[, PeHTreHorpaduyecKoro uccnefoBaHUs NoNy4YnN Hau-
BonbLUylo pacnpocTpaHEHHOCTb B AWMArHOCTUKE MaTosioruu
KOCTHO-CYCTaBHOro annaparta. PeHTreHorpadus nossonset
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YTOUHUTb CTPYKTYPY KOCTH, BbISIBUTb 04aroBble 30HbI pa3pe-
XKEHUS UM YNAOTHEHUS! KOCTHOW TKaHW, ee KOHTYpbl, Mpo-
BECTU PEHTreHOMETPUYECKME MCCNEA0BaHuUs, OnpefenuTb
aHaTOMUYECKOe COOTHOLLUEHWE CYCTaBHbIX MOBEPXHOCTEV
1 OLLEHUTb LUMPUHY CyCTaBHOM wwemm [19].

C noMoLLbto peHTreHorpaduu Ha cTagum popMUpoBaHms
HeobpaTMMOro 0CTeOHeKpo3a B CybxoHApanbHon obnactu
anudu3a bynet onpeaenaTbCsA YHaCTOK MOBbILLEHHOW MIOT-
HOCTU CeprnoBUAHON (GOPMbI Pa3fIMyHbIX pa3MepoB, YTO CO-
OTBETCTBYET pasBMTMIO OCTEOCKNepo3a. B pgambHeiiweM Ha
PeHTreHorpaMMax MeXay y4acTKOM OCTEOHEKpo3a W 3nu-
(u3oM KocTu byayT onpenensTbCs NOMOCKM NPOCBETBIEHMS
(ocTeonopo3a) ¢ nocnepylLWMM NONHLIM OTAeNEHUeM dpar-
MEHTa 0T KOCTU U (OPMUPOBAHUEM CEKBECTPA OBasIbHOM
WK OUCKOBMAHOM dopMbl. Kpome 3Toro, nospgHue ctaguu
OCTEOHEKPO3a XapaKTEpU3YITCA PEHTrEHOIOMMYECKON Kap-
TMHOWN BAaB/EHHbIX CybXOHApanbHbLIX NepenoMoB € OTAeNe-
HWEM HEeKPOTU3UPOBaHHbIX GparMeHToB OT KOCTH, a MpU co-
OTBETCTBYHLLEN JIOKAM3aLMM HEKPO3Y MOXKET NOABEpPraThCs
MoyTh BCA CycTaBHas noBepxHocTb. CTagms ucxopa peHTre-
HOJIOTMYECKM XapaKTepU3yeTCs OTCYTCTBUEM HEKPOTUYECKOIO
CEKBECTPa, M3MeHeHWeM dopMbl anudm3a B 061acTi yuacTka
HEKPO3a, Haln4MeM ocTeouTOB U CYOXOHAPaNbHOrO OCTeo-
CKIepo3a cycTaBHbIX noBepxHocteid [20].

Mo cpaBHenuio ¢ peHTreHorpadmeii KT sensetcs bonee
YyBCTBUTENBHLIM METOA0M, 06naaaowmm bonbluein nHdop-
MaTUBHOCTbIO, BLICOKMM MPOCTPAHCTBEHHBIM Pa3peLLeHneM,
Mo3BONIAIOLLMM NoNyunTb bonee aeTanbHble M3obpaxeHns
KOCTeN U KOCTHOW natonoruu. Ha nonyyeHHbIX ¢ NOMOLLbI0
KT n3obpaxeHusx 0CTEOHEKPO3 MOXET BU3YaNnn3upoBaThCs
NPaKTUYECKM Ha BCEX CTaAMUAX Pa3BUTUSA B BULE N3MEHEHHbIX
KOCTHbIX TpabeKyn, y4acTKOB CKiepo3a 3nudu3oB KOCTeid,
cybXoHApanbHbIX NepenoMoB U fedhopMaLmii CyCTaBHbIX NO-
BepxHocTel. Ha 0cHOBaHWM NpoBeAEHHbIX MCCNe[0BaHWI Mo
cpaBHeHuto adpdexTnBHocTM KT 1 MPT B anarHocTuke ocTeo-
HEKpO3a 0TMEYaeTCA, YTO B BbIABNEHM CHOPMMPOBABLUMXCS
CTPYKTYpHbIX M3MeHeHnn B Koctu KT okasanacb bonee uH-
tdopMatuBHbIM MeTofoM. [lpu atom yyBcTBUTENBHOCTL KT
B [IMArHOCTUKe paHHUX NPOSIBNIEHMI OCTEOHEKPO3a COCTaBWa
Bcero 38,7 %, UTo [0Ka3blBaeT LienecoobpasHoCTb npuMe-
HeHWs 3TOr0 MeTOAA Ha MO3AHUX CTAAMAX NaToNorMYecKoro
npouecca [2, 21].

TakKe MHOrve uccnegoBaTteny oTMevaioT, yto Metog KT
Mo3BOASET BbISBNIATL Y4aCTKN CyOXOHApPanbHBIX NepesioMoB,
KOTOpble MOryT He BuU3yanu3upoBaTbcs Ha MPT. Kpome Toro,
KT moxeT ucnonb3oBatbea ans bonee feTanbHOW OLEHKU
3 EKTUBHOCTM JIEYEHUA U LUHAMUYECKOr0 HabmoaeHus 3a
M3MEHEHUSIMU B MOPaXeHHbIX y4acTKax KocTei [22].

KT Takke nokasana cBow 3ddEeKTMBHOCTb NpU paH-
Hel AMarHoCTUKe [eKOMNPEeccMoHHoW 6onesHn Bofonasos
U fanBepoB. TaK, C MOMOLLBI0 3TOT0 METOAA B Pa3iNYHbIX
TKaHAX OpraHu3Ma, BKJIKYas MHTPaMedyn/spHOe NPoCTpaH-
CTBO KOCTEW M MOJIOCTU KPYMHbIX CYCTaBoB, bbin 0bHapyxeH
cB0DOOLHbIN ra3, 06pa30BaBLLMICA B pe3y/bTaTe AeKOMMpec-
CMOHHOrO ra3oobpasoBanus [23, 24].
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Hepoctatkom peHtreHorpadumm u KT asnsetcs pvtenb-
HOE «[I0PEHTTEHOBCKOE» TEYEHWE PaHHEN CTafuu acenTuye-
CKOro OCTEOHEKPO3a, MPU KOTOPOM PEHTTeHOSIOMMYECKHE U3-
MeHEeHMUs 0BbIYHO OTCYTCTBYIOT, YTO 3HAUUTESIBHO OCNOXKHSAET
AMarHocTuKy. ToNbKo B cy4ae 06pa3oBaHNs 00LLMPHOI 30HBI
KOCTHOM MweMnUn B 061acTv 3anndm3oBs, CONPOBOXKAAIOLLEN-
€A BblpaXKEHHOW BOCMANUTENbHOW Peakumen, Ha PEHTIeHo-
rpamMMax MoryT onpefensaThCs NonoChl PaspeeHns KOCTHOM
TKaHM, BO3HMKalOLLME B pe3ysibTaTe JI0KasbHOro 0cTeonopo-
3a [19].

AHanus pesynbTaTtoB Hay4HbIX UCCEA0BaHUNA NO3BOSET
yTBEpXAaTh, 4to MPT obnagaet bonbluen MHDOPMATUBHO-
CTblO B BbISIBJIEHUM MCOAPOreHHbIX M3MEHEHMIA KOCTEN Mo
CPaBHEHMIO C LPYrUMM JTy4eBbIMU METOAAMU LUArHOCTUKU
W CYMTaEeTCs 30/10TbIM CTAHAAPTOM BU3yanu3auum Ans paH-
Hell CTafiuM 0CTEOHEKPO3a. 10 HEKOTOPBLIM AaHHbIM, YacToTa
obHapy>eHWs ocTeoHeKpo3a npu ucnonb3oBaHum MPT co-
ctaBuna 97,7 %, a 4yBCTBUTENBHOCTb AMArHOCTUKW paHHeN
CTaluM OCTeOHeKpo3a aocturna 94,7 % [25].

WccnepoBanune, npoeefeHHoe B ANoHMM rpynnoi yye-
HbIX, BKJIOYano aHanu3 pesynbtatoB MPT u peHTreHorpa-
(UM KpYNHBIX CycTaBOB y BOL0M1a30B. B xofe uccnesoBaHus
y4eHble BbISIBUW 0YarM OCTEOHEKPO3a B MPOKCUMAJIbHBIX
oTenax nneyeBbiX U 6eapeHHbIX KOCTEH, a TaKKe B 0bna-
CTAX AMCTanbHOro MeTasnndusa beapeHHoN KOCTM M NPOKCK-
ManbHoro Metaanudusa bonbliebepioBoii kKoctu. 0TMeYeHo,
YTO NPOKCUMarbHbIA OTAEN NeYeBoi KOCTU Yalle NofBep-
raeTcs NOPaXeHIo y BOL0M1a30B, NOrpyatLwmxcs Ha bonb-
Wwue rnybuHbl. B cBA3W ¢ 3TUM aBTOpBI CUMTaKOT 06sI3aTeNb-
HbIM perynspHoe nposeseHne MPT nneyeBbIx cycTaBoB Ans
BO/,0/1a30B-TNyD0KOBOAHUKOB. KpoMe Toro, B JaHHOM uc-
CnefoBaHuu Bbl0 0TMEYEHO, YTO HEpPeaKo AucbaporeHHble
WULIEMWYECKME MOPAXKEHUS KOCTEN UMeNN MyNbTU(OKaNbHOe
pacnpegeneHve. B cBA3M C 3TUM MmaumeHTaM C AuarHoCTU-
POBaHHBIM AMCHAPUYECKMM OCTEOHEKPO30M KocTer, hopMu-
PYHOLLMX MIeYeBble U KOMEHHble CycTaBbl, PEKOMEHAYeTCS
nposefeHne MPT obnactu Ta300eapeHHbIX CYCTaBOB C Lie-
b0 BbISBNIEHMS 04ar0B OCTEOHEKPO3a rOJIOBOK 6efipeHHbIX
KocTen [26].

MPT, 3apekoMeHpoBaBllas cebs KaK HeWMHBa3MBHbLIN
W BbICOKOCMEUMUYHBIA METOZ, Iy4eBOM AWNArHOCTUKK, NpU
HanMuuM COOTBETCTBYIOLLETO aHaMHE3a M KIIMHUYECKUX
MPOSIBNEHMIA ABNIAETCA AMArHOCTUYECKUM MEeTOLO0M Bbibopa
B OMnpefeNeHnn 30H KOCTHOM MILEMUM U Y4acTKOB OCTeo-
HeKpo3a. 3T0T MeToL MO3BOJIAET YTOYHUTH NOKaNM3aLMmio,
pa3Mepbl U CTPYKTYPY KOCTHbIX LeEKTOB, a TaKKE U3Yy4UTb
(YHKUMOHaNbHbIE XapaKTEPUCTUKW U MPeACTaBUTb pesysib-
Tathl B BuAe TpexmepHoin Mogemu. C nomowsio MPT Bo3-
MOXHO 06HapyXuBaTb CYOKOPTUKaNbHbIE KWUCTbI, Y4aCTKM
0CTEOCKJIepo3a W 0CTeonopo3a, NociefcTBUS MH(DApPKTOB
MeTagnadm3oB M aMadu30B, a TaKKe OTEK KOCTHOTO MO3-
ra B Buae obnactu MP-curHana HU3KOWM MHTEHCMBHOCTU Ha
T1-B3BELLEHHBIX 1300paKEHMSAX M BbICOKOW MHTEHCUBHOCTM
Ha 130bpaxeHnsax B T2-B3BELLEHHBIX MOCNEA0BATENbHOCTAX
[18, 22].
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Mo MMerWMMCA NUTEpATYPHBIM LaHHLIM OMpesenieH-
Hble nocneposatenbHocTM MPT nokasanu cBow 3ddek-
TMBHOCTb B KOJIMYECTBEHHOM OMPEAENIEHUMN KMUPA U BOAbI
B TKaHAX, B TOM uucnie KOCTHbIX. Bce cywiectsytowme
B MPT MeToaMKM no onpefeneHnio KONMYECTBEHHOW WH-
(opMaumm o BOLHO-KVUPOBOM COCTaBe UCCIeSyeMoM TKaHH
CBOJATCA B KOHEYHOM UTOTe K pa3aeneHuio MP-curHanos,
MOYLLMX OT MPOTOHOB, BXOLALUMX B COCTaB BOAbI M Xupa.
Mpn BO3OENACTBUM BHELUHEro MarHWTHOrO Mons, MpoTo-
Hbl, HaXOAALIMECS B XWUPOBOW TKaHU W BOAE, FeHepupylT
MP-curHanbl ¢ pasAnMyHbIMKA Pe30HAHCHBIMU YacTOTaMMU.
3710 06yCNOBNEHO U3MEHEHWUAIMU B BO3HWKAIOLLWX NOKasb-
HbIX MarHWTHbIX MOMSX W3-3a Pas3nuuus B XMMUYECKOM
CTpoeHuM Monekyn. PasHuua Mexpy pe3oHaHCHbIMU Ya-
cToTamu MP-curHanoB oT MonieKyn BOAbI U Xupa cO34aeT
(a30BbIli CABUM MEXAY PEFMCTPUPYEMBIMU CUTHANAMU 3TUX
ABYX CMeKTpabHbIX KOMMOHEHT, KOTOPbIV ABNSAETCA rapMo-
HUYECKOI (yHKUMel BpeMeHM 3xa. B MeToamnke MPT, koau-
poBaHHOM No xumuyeckomy casury — Chemical Shift En-
coded Magnetic Resonance Imaging, ¢ noMoLLbto BbIbOpKM
MP-curHanoB ¢ pasnnyHbIM BpeMeHeM 3X0-CUrHana) Mox-
HO KOJINYECTBEHHO OLIEHUTb CUTHaJbl, UCXOASALLME OT XKupa
1 Bogpl [27].

[pynna 3apybexHbIX yyeHbIX, UCMONb3YA B CBOWX UC-
cnefoBaHusX KonmyectBeHHylo MPT, obHapyxuna y Bofo-
na3oB ¢ 6onblo B Ta3o00epeHHbIX CYCTaBaXx yBenMYeHWe
COAEPKaHMs BOLbl W HEHACBILIEHHbIX JIMMWA0B, a TaKKe
CHMXeHMe obLieit nMnuaHoW QpakuumM B rofoBKax 0boumx
BenpeHHbIX KOCTeW, Npu 3TOM [pyrie nposBneHus aucba-
PUYECKOro OCTEOHEKpOo3a He Habnwpanuck. BbisBneHHoe
Donee BbLICOKOE COAEpKaHWe MONEKYN BOAbI B TOJSIOBKE
benpa y Bogona3oB ¢ 60feBbIM CUMNTOMOM Mpegnosiara-
eT NpsAMYyI0 CBA3b Mexay 6ombio B Ta30beapeHHOM cycTaBe
W YBENIMYEHWNEM KONIMYECTBa BOAbI B rybyaToli KOCTHOM TKa-
HW B pe3ynbTaTe oTeka. KpoMe 3Toro, Ha oHe yKasaHHbIX
M3MEHEHUI y4eHbIMK BbiNo BbISBIEHO CHUMEHWe obLiero
KonmyecTBa xwpa. lonyyeHHble pe3ynbTaTbl COOTBETCTBYHOT
NaToreHeTUYECKUM acneKkTaM pasBUTUSA paHHel aucbapu-
YECKOM WULIEMUM, COOTBETCTBEHHO MPUMEHEHUE METOZAO0B
KonnyectBeHHoM MPT MoxeT 6biTb 3 deKTUBHBIM Aua-
FHOCTUYECKUM WMHCTPYMEHTOM B PaHHEM BbISIBIEHUM AMC-
Bapuyeckoro ocTeoHeKpo3a M AMCcOapOreHHbIX U3MEHEHNH
B KocTax [11].

B pesynbTate HayuHbIX MCCNEAO0BaHMIA, BbIMOAHEHHBIX
B BoeHHO-Me[MUMHCKOW aKaemMuy, y 3aBepLUMBLUMX CBOHO
NpodeccUoHanbHy LeATeNbHOCTb aKBAHABTOB C MOMOLLbIO
MPT 6binmn BbISIBNEHbI MHOXECTBEHHbIE MPOrPeccUpyloLLme,
CKPbITble U KIIMHUYECKW 3HAYMMble KOCTHO-CyCTaBHble fe-
(eKTbl. B CBA3M € 3TUM MOXHO YTBEPKAATb, YTO KOCTHO-CY-
CTaBHOE PEMOJENMPOBaHME Y BOA0MA30B-T/y00KOBOAHWUKOB
NPOAO/IKAETCA M B NEpPUOA OTAANEHHOro nociefencTBus
rnyboKOBOAHBIX HACLILLEHHBIX CMYCKOB, YTO TpebyeT npoBe-
LeHVs perynspHbIx 06cneL0BaHN LaHHOW KaTeropum nauu-
eHTOB ¢ nomoLbio MPT [2].
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3AKJTIOYEHUE

Ha ocHoBaHuM aHanu3a nMTEpaTypHbIX JaHHBIX MOXK-
HO MPeAnoNIoKMTb, YTO B HACTOsLLEe BPeMS OTCYTCTBYIOT
MOJIHOLEHHbIE Hay4Hble WUCCNEeLoBaHUS O BO3MOMHOCTAX
COBPEMEHHbIX METOAMK Jy4eBOi AMArHOCTUKW MpU BhbisiB-
NEHUN OMCOApOreHHbIX AereHepaTUBHbIX U HEKPOTUYECKMX
M3MEHEHUIN KOCTHbIX TKaHel y cnewuuanucTos, paboTta Ko-
TOPbIX CBSi3aHa C MpebblBaHWEM B YCNIOBUSX MOBBILIEHHOMO
LABJIEHUSI OKPYIKaloLLel cpefbl, B TOM YUCNe Y AeiCTBYIO-
Wwmux BoAonasoB BoeHHo-mopckoro ¢nota. B wacTHocTk,
He paspabotaHa obuwienpuHsaTas mMeToamka MPT no BbisiB-
NeHnto U MophoNorMyecKon OLEHKe AUCOAPOreHHbIX U3-
MEHEHWN KOCTEN CKeneTa Yy OTAENbHbIX Fpynn BOAO0/a30B.
HepocTaTouHo M3yyeHbl BO3MOXHOCTM METOAOB KONMYe-
cTBeHHoN MPT n MP-cnekTpockonuu B paHHel (sKkcnpecc)
[MarHoCTUKe MpegnosaraeMblx AMCHaporeHHbIX M3MeHeHUI
KocTen.

NmMeeTca HeobxoauMocTb B yCTaHOBAEHUM CBA3M Aucba-
POreHHbIX M3MEHEHWI KOCTEN CKenleTa C BO3[LENCTBUEM He-
BnaronpuaTHbIX GaKTOpoB BO0/A3HOM0 TPYAA, KOJMYECTBOM
W rnybuHOI BOAONA3HbIX CMYCKOB, BO3PACcTOM, MPOAOIKHU-
TENbHOCTbIO BOLOJIA3HOMO CTaXa M UMELOLLENCS B aHaMHe3e
BO/J0/1a3HOM NaTonoruu MocpeAcTBOM NpOBeAEHUs nydye-
BbIX MCCMef0BaHWI NpefCcTaBUTeNIeN PasfiNyHbIX KaTeropwuii
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®uHaHcupoBaHue. [MonckoBo-aHanuTMYeckas pabota npose-
[eHa Ha JIMYHble CPeACTBa aBTOPCKOTO KOJIEKTUBA.
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Ucnonb3oBaHue razoBou u )KMAKOCTHOﬁ
XpoMatorpadum B coueTaHMU ¢ MacC-CNEKTPOCKONMel
U MeToAa KanuinapHoro 3J'IEKTPO¢OPE38 Ansa
U3yyeHusa rMAPOKCUKOPUYHbLIX KUCIIOT B paCTeHUAX,
npouspacrawowmx B Poccum

E.B. Komnanuesa', A.C. Caywkuna?, A.10. Aiipanetosa’

! NATMropcKuiA MeMKo-(hapMaLEeBTUYECKUA MHCTUTYT — Grmman Bororpaackoro rocyaapcTBeHHON0 MeMLUMHCKOro yHusepcuTeTa, Maturopek, Poccus;
2 BoeHHo-MeaMLMHCKas aKanemus, CaHkT-TeTepbypr, Poccus

AHHOTALIKA

AkTyanbHocTb. B nocnefHee BpeMs 06beM MccnefoBaHWiA M NYOAMKALMA, NOCBALLEHHBIX U3YYeHUK0 Knacca (eHmnnpona-
HOMJOB B PACTEHMUSX, B YAaCTHOCTM FMAPOKCUKOPUYHBIX KACNOT U UX NPOU3BOLHbIX, HEYK/IOHHO pacTeT. 370 CBA3aHO C pas-
HO0Opa3HbIM CNEKTPOM MX (hapMaKoNorM4yeCcKom aKTMBHOCTY M BO3MOXHOCTbIO MCMOJIb30BaHNA UX B MeauUmMHe. HagexHocTb
W [LOCTOBEPHOCTb MAEHTU(DMKALMM AaHHOI PYNMbl COEAMHEHWI 3HAUUTESTHO PACLUMPSETCA C COBEPLUEHCTBOBAHMEM aHasN-
TMYECKUX METOL0B: Fa30BOM M XMAKOCTHOW XpOMaTorpaum B CO4ETaHUM C MacC-CNEKTPOCKOMUEN, a TaKKe MCMOoNb30BaHWEM
MeTOAa KanunasipHoro anekTpodopesa. NsyyeHue npeasioXKeHHbIX NMOAXOA0B K aHaNW3y LaHHOW rpynnbl COeUHEHUI MOXKET
ObITb UHTEPMOMPOBAHO HA HOBbIE PACTUTENbHbIE 00BEKTHI.

Lenb. CpaBHMTENbHBIA aHaNM3 MCMO/Ib30BaHUA METOAOB MMOKOCTHOW M ra30BOM XpoMaTorpadguu B COYETaHMM C Macc-
CMEKTPOCKOMNMeN, a TaKKe MEeToAa KanuApHOro 3niekTpodopesa NS U3yyeHUs TMAPOKCUKOPUUHBIX KUCIOT B PacTeHUsX,
NpoM3pacTaloLLmMX U KyNbTUBMPYEMBIX Ha Tepputopumn PO.

Matepuanbl U MeToAbl. Pe3ynbTathl, 0MybIMKOBaHHbIE B 0TEYECTBEHHBIX MEPUOAMHECKNX HAYYHBIX JKyPHaNax U MaTepuanax
KOH®epeHLMI, Ha 0CHOBE MH(DOPMALMOHHO-aHAIUMTUYECKUX UCCNEA0BaHMIA.

Pesynbratbl. CcTEMATU3UPOBAHbI AaHHbIE MO U3YYEHMIO YCIIOBUIA U3BNEYEHUS, CTPYKTYPbI M COAEPIKAHUS TMAPOKCUKOPUY-
HbIX KMCNOT M UX NPOU3BOAHBIX B PacTeHMsX, MPoM3pacTatoLLmx Ha Tepputopum Poccuiickoii ®epnepaunu. B o63ope npeactas-
NeHbl AOCTOMHCTBA W OTPAHMYEHNS Fa30BOM WU MMOKOCTHOM XpOMaTorpagum B COYETaHMM C METOAO0M MacC-CreKTPOCKONum
B aHanM3e [LaHHOW rpynmnbl COeLUHEHMI NPU UCMONIb30BAHUM Pa3fINYHBIX YCII0BUI UX SKCTPaKLMM U3 PacTUTENBHOIO ChIpbS.
lMoKasaHa NepcrneKTUBHOCTL UCMOJb30BaHMA A1 3TVX Liesled MeToda KanuiIApHOro 3niekTpodopesa BBUAY NPOCTOThI Bbl-
MOJSIHEHWUA U BbICOKOIP(DEKTUBHOTO Pa3fenieHns TMAPOKCUKOPUYHBIX KUCIOT WU UX NMPOU3BOLHbIX B PacTUTESILHOM Cbipbe.
YcTaHOBNEHO OTCYTCTBUE CBEAEHMIA MO U3YYEHMIO AMHAMUKM MX HAKOMEHWS B 3aBUCUMOCTM OT KIIMMaToo0pasytoLLmx daKTo-
POB, PEFMOHOB MPOM3PACcTaHus, a TakXKe UX CTabUNbHOCTU B PaCTUTENIBHOM ChIpbe.

3aknouenune. AHanu3 npeAcTaBneHHbIX B 0030pe MeTOLOB NO3BOASET CO34aTh METOAO0/0MMYECKYH) OCHOBY [ AaNbHei-
LLEro COBEPLUEHCTBOBaHUS M pa3paboTKM HOBbIX METOAMK aHanM3a MMAPOKCUMKOPUYHBIX KUCOT M UX NPOM3BOAHBLIX B pac-
TUTENbHbIX 00bEKTaX.

KnioueBble cnoB.a: BbICOK03C|JCbEKTVIBHaFI HNOKOCTHaA XpOMaTOI'panVIFI; ra3oBasd XpoMaTto-MacC-CnekTpoMeTpus; rmapoKCUKo-
PU4HbIE KUCNOTBI; VI,EI,EHTVIdJVIKaLIMFI; Kal'lVIﬂJ'IFIprIVI 3J'IeKTpOd)0p63; KOJIM4eCTBEHHOEe onpeaesieHne; MacC-CreKTpoMeTpu4ecKkoe
NETeKTUpOoBaHKE; YCNoBUA U3BJIEHEHUA.
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Eugenia V. Kompantseva', Anna S. Saushkina?, Asya Yu. Ayrapetova'
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ABSTRACT

BACKGROUND: Recently, the volume of research and publications devoted to the study of the class of phenylpropanoids in
plants, in particular, hydroxycinnamic acids and their derivatives, has been steadily growing. This is due to the diverse range of
their pharmacological activity and the possibility of using them in medicine. The reliability and reliability of identification of this
group of compounds is significantly expanding with the improvement of analytical methods: gas and liquid chromatography in
combination with mass spectroscopy, as well as the use of capillary electrophoresis. The study of the proposed approaches to
the analysis of this group of compounds can be interpolated to new plant objects.

AIM: A comparative analysis of the use of liquid and gas chromatography methods in combination with mass spectroscopy,
as well as the capillary electrophoresis method for the study of hydroxycinnamic acids in plants growing and cultivated in the
Russian Federation.

MATERIALS AND METHODS: Results published in domestic periodical scientific journals and conference proceedings, based
on information and analytical studies.

RESULTS: Data on the study of the conditions of extraction, structure and content of hydroxycinnamic acids and their deriva-
tives in plants growing on the territory of the Russian Federation have been systematized. The review presents the advantages
and limitations of gas and liquid chromatography in combination with the method of mass spectroscopy in the analysis of this
group of compounds, using various conditions for their extraction from plant materials. The prospects of using the capillary
electrophoresis method for these purposes are shown due to the ease of implementation and highly efficient separation of
hydroxycinnamic acids and their derivatives in plant materials. It has been established that there is a lack of information on
studying the dynamics of their accumulation depending on climate-forming factors, regions of growth, as well as their stability
in plant materials.

CONCLUSION: analysis of the methods presented in the review allows us to create a methodological basis for further improve-
ment and development of new methods for the analysis of hydroxycinnamic acids and their derivatives in plant objects.

Keywords: capillary electrophoresis; extraction conditions; gas chromatography-mass spectrometry; high performance liquid
chromatography; hydroxycinnamic acids; identification; mass spectrometric detection; quantitation.
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0B30PHI

AKTYAJIbHOCTb

MmaopokcukopuyHble kucnotol (TKK) v mx npomssogHbie
ABNAITCA NpeAcTaBUTeNsaMW 0bLLMpHOro Knacca deHunnpo-
naHoupoB [1]. M3ydeHne noaxonoB K aHanu3y (eHosbHbIX
COE[IMHEHUI NeKapCTBEHHOro pactutenbHoro cbipbsi (JIPC),
BK/IIOYEHHbIX B ['0CyaapcTBEHHY (apMakoneto PoccuicKoi
®epnepaumnn (PO) XIV nspnaHus (70 HauMeHoBaHWiA), NoKasarno,
uto Hannume TKK pocTatouHo pegko mcnonb3yetcs Kak onis
noeHTMMKaLMK, Tak U ANA onpeAeneHns UX KONMYeCTBEHHO-
ro cogepanus [2]. Tak, MeTOA TOHKOCNOWHOW XpoMmarorpa-
¢um (TCX) ucnonb3osaH ansa naeHtMdmkaumm TKK B 10 dap-
MaKoneliHbix ctatbax (OC). KonnyecTBeHHOe e onpefeneHue
cymmbl KK npencraeneHo Tonbko B ayx OC [2]. BrntoueHHble
B XIV usnaue ocynapcteeHHoii dapmakonen PO crnocobbl
JKCTPaKLMM U CNEKTPO(OTOMETPUYECKUI METOZ, MO3BONIAKT
onpesensTb TONbKO CyMMy BMOSIOrMYECKM aKTUBHBIX BELLECTB
(BAB), nornoLLalLMX B aHIMTUYECKOI 0651acTH CreKTpa.

bnaropapsa Hanuumio deHonbHbIX ruapokcunos KK
0611afal0T aHTMOKCMAAHTHBIMKA CBOMCTBAMM, HapAdy C Ko-
TOPbIMY MPOSABAAIT OaKTepuocTaTUYecKoe, NPOTUBOBOC-
nanuTenbHOe, aHTUMUKO3HOE, PafuONPOTEKTOPHOE M MNpo-
TMBOBUpPYCHOe Aeicteue [3]. TakuMm 0bpa3oM, 3aKOHOMEPEH
BO3pacTaloLLMI UHTEPEC K MOUCKY HOBbIX ChIPbEBbIX UCTOY-
HWKOB, COAepKaLLmMx focTaTouHble KonnyectBa MKK pasnmy-
Horo cTpoeHms. M3secTHo, yto KK B pacTenusx yalue Bcero
COAepXKaTcs B BUAE CIOKHBIX 3QUPOB C OpraHUYecKUMM
kucnotamu. OfHaKo oTCYTCTBME CTaHLApTHbIX 0bpa3Lios (CO)
3¢upoB NKK 1 mx usoMepHbIx GopM NpuBOAMIO K Heob-
X0AMMOCTU NpesBapuUTeNIbHOTO MMAPOSM3a YKa3aHHbIX CO-
€IMHEHUIA B M3BNEYEHUAX M3 PacTUTENIHOTO ChIpbs, YTO
3HauuTeNbHO YcnoxHsano aHanus. [lonyvexne CO paHee
HeOCTYMHbIX COeAMHEHWN MO3BOJIAET B HACTOSLLEE BpeMS
MoeHTMhULMPOBaTL He TOMbKO 06Len3BecTHble TKK, Ho v ux
“3oMepbl, 3buMpbl, MUKO3UABI U T. 4. 3TOMY CnocobCTByOT
TaKKe pasBUTHE 1 COBEPLLEHCTBOBaHWE (U3NKO-XUMUYECKUX
METO/0B, B YAaCTHOCTU BbICOKOID(EKTMBHOMN KWUOKOCTHOM
xpomatorpacum (B3HX), KoTopas, Kak npaBuno, No3sonset
obHapyxmBaTb KK B 3KcTpakTax pacTuTenbHbIX 06BHEKTOB
6e3 ux npeaBapuTENbHON TLLATENBHOM OYMCTKU. TaK, B No-
CnefiHWe rofibl HafeXHo uaeHTUdUUMpoBaTb MHorve BAB
B pacTuTenbHOM cbipbe, B ToM uncne [KK, nossonset me-
Toa B3XX c Macc-cnekTpoMeTpuyecKMM [eTeKTUpOBaHU-
eM (BIXX-MC/MC) unm coyetaHneM AMOAHO-MATpPUYHOTO
M Macc-CMeKTPOMETPUYECKOro [eTeKTUpOBaHUS (BbICOKO-
3 PeKTUBHASA KULKOCTHAs XpPOMAaTO-MacC-CreKTPOMETpUS
¢ YO-petektupoBaHmeM (BIXKX-YO/MC) ¢ pasnuyHbiMu
UCTOYHWMKAMW WOHU3aLMKW) [4—7]. 3HauMTeNbHO paclmpseT
BO3MOXKHOCTW M3y4eHUss QEHOMbHbIX COeAMHEHUI MpuMe-
HeHWe TaKWX COBPEMEHHbIX MeTOAO0B aHanu3a, KaKk ynbTpa-
3 deKTMBHaA WKMAKoCTHaA xpomatorpadms (YIKX) n macc-
CMEKTPOMETPUS BbICOKOro paspeluenus [8]. lpu oTcyTcTBMM
CO B metope BIXKX mnm HEBO3MOXKHOCTW YCTaHOB/IEHMS
CTPYKTYpbl COEAMHEHWIA BbILLEONMUCAHHBIMW METOAAMMU C [0-
CTaTO4YHO BbLICOKOW CTEMEHbK [OCTOBEPHOCTM BO3MOXHA
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npeHtudmkauma KK meTomom rasoBod xpoMaTto-Macc-
cnektpoMeTpum (MX-MC) no 6ubnmoTeke Macc-CreKTpoB, YTo
MO3BOASAET 3HAUYNTENIBHO PACLUMPUTL UX KOMMOHEHTHBIA CO-
cTaB [9-11]. B psAne paboT noKasaHa BO3MOXHOCTb MOEHTU-
dukaumm TKK MeToaoM KanunnspHoro anektpodopesa (K3)
[12,13].

B 0630pe npoBefeH aHanu3 onybNIMKOBaHHBIX B OTeYe-
CTBEHHBIX MEPUOAMYECKMX HAYYHBIX XYpHanax MaTtepuancs
1 MaTepuanoB KoHbepeHumin 3a 15 ner. [peacTaBneHsbl pe-
3ynbTaTbl UCCNEAO0BaHUIA POCCUICKUX YueHbIX. B uutupye-
MbIX paboTax npencTaBnieHbl pe3ynbTaThl Bbibopa ycnosuil
U3BNEYEeHUs U U3y4eHns cofiepanus u cTpykTypbl TKK 1 ux
MPOM3BOAHbIX YKa3aHHbIMK Bbille MeTofamm okosno 200 Bu-
[,0B pacTeHWi, NPOM3pacTatLLmMX UK KynbTBUpYeMbIX B PO,
a TaKe B PacTUTESIbHOM Cbipbe, UCMONIb3YEMOM Ans Mpo-
13BO/CTBA OMOMOrMYECKM aKTMBHbIX [4,00aBOK K nuLe (BAL)
WM PacTUTESNbHbIX JIEKAPCTBEHHBIX NpenapaTo..

Bce BblLeCKa3aHHOe MOXeT cnocobcTBOBaTh COBEpLUEH-
CTBOBaHWK0 METO[,0B CTaHAAPTU3aLMM PacTUTENBHOMO ChIPbS
no cogepxavuto TKK 1 noucky nx HOBbIX NepCMeKTUBHBIX
UCTOYHMKOB.

Llenb uccnedo8aHus — KpUTUHECKUIA aHanu3 1 0606LLe-
HWe [aHHbIX 0TEYECTBEHHOW NUTEpaTypbl Mo BbIbOpy ycno-
BMI U3BNEYEHWUS U UCMONb30BaHUS COBPEMEHHBIX METOA0B
KMIKOCTHOM 1 ra30BoiA XpoMaTorpadui B coueTaHum ¢ Macc-
CNEKTPOCKONMEN, a Takke MeToaa K3 ansa usyueHns Hanmums
u cTpykTypbl KK 1 nx npon3BofHbIX B pacTeHmsX, npou3pac-
Tatowwmx Ha Tepputopun PO.

MATEPUAJIbl U METO/bI

PesynbTaThl UccnefoBaHMii POCCUIACKUX y4eHbIX. [Tybnu-
Kauuv B 0TEYECTBEHHbIX NePUOAMYECKUX HAYYHBIX XYypHanax
1 MaTepuanbl KoHdepeHunii 3a nocnegHue 15 net. Metogom
UccnefoBaHUA CITYXKWI PETPOCMEKTUBHBIN MHHOPMALIMOHHO-
aHaNMTUYECKUIA aHanus.

PE3YJIbTATbI U ObCYXXAEHUE

MeToabl BIKX-YD/MC n BIXKX/MC/MC

B paccmoTpeHHbIx paboTax Ha mepBbIX 3Tanax uccre-
[0BaHW/A npexae Bcero obcypanuch cnocobbl n3Bneve-
HWA CyMMbl (DEHOMBHBIX COEAMHEHWN, KOTOPble OTMYAIOTCS
BonblumM pasHoobpasveM. TKK usBnekatot, ncnonb3sys Bogy,
METUNIOBLIA W 3TUNOBbLIA CMIMPT Pa3fIUYHON KOHLIEHTpaLum
MpW HarpeBaHMM Ha BOAsAHON baHe, NpuMeHss obpaboTky
B Y/IbTPa3ByKoBOM (Y3) BaHHe WM HacTauBaHWe B TEYEHUE
HECKOJTbKMX CYTOK NMpW KOMHATHOM TeMnepartype. B kayecTse
MPMMEPOB HKE MPUBELEHBI HEKOTOpPbIE METOAMKU NOJTyYe-
HWS U3BEYEHMIA U3 PACTUTENBHOTO ChIpbS.

BAB u3MenbyeHHOW TpaBbl THICAYENMCTHUKA OBbIKHO-
BeHHoro (Achilléa millefdlium L. cem. Asteraceae) 3xcTpa-
rMpoBany ropsyen BoLOW B KOHUYECKOW Konbe ¢ 0bpaTHbIM
XONOAMIBHUKOM NpY HarpeBaHUM Ha KUMALLEN BoasHoM baHe
B TeyeHue 30 MuH [9].




REVIEW

CBeXe3aMOpOXKeHHbIE M0Abl KaMHbl 0BbIKHOBEHHOM
(Vibdrnum dpulus L. cem. Adoxaceae), cobpaHHble B TaM-
boBcKoii, TBepcKoit U MoCKOBCKOI 0651acTaiX, IKCTparmpo-
Banm Bogoi asaxabl no 30 muH npu 40 °C, 3atem 30 MuH
B Y3-BaHHe [14].

BEAB u3 cobpaHHoii B BopoHexckon obnactu Tpasbl
ropua noueuyiiHoro (Persicaria maculosa Gray (CMHOHUM
Polygonum persicaria L.) ceM. Polygonaceae) skcTparvpoBa-
v cnupToM MeTunosbiM 60 % Ha BoasHoM baHe B TeueHue
24 [15].

[ns onpepenenns TKK B pactutensHoM cbipbe, MCMOMb-
3yeMoM B npou3BogcTe BAJL u pacTuTenbHbIX Mpenaparos,
BAB 3aKcTparupoBanu MeTaHosIOM B TeyeHne 15 MUH Ha Ku-
nsLLen BoasHoi baHe ¢ 0bpaTHLIM X0MI0AMBHUKOM C noche-
AytoLiei 06paboTKoii ynbTpassykom [16].

[na aHanu3a fnMCTbEB HeJoCMesKu KOMbeBULHOM
(Parasenecio hastatus (Cacalia hastata) L. cem. Asteraceae),
npouspacTatoLlein B bypatuu, cbipbe aKcTparmposanu cnup-
ToM 3TUnoBbIM 70 % B Y3-BaHHe (50 kI, 40 muH, 35 °C) [7].

MonndeHoNbHbIE COeAMHEHWS TPaBbl KOJTOKOMbYMUKA KpY-
rnonucTHoro (Campanula rotundifolia L. ceM. Campanulaceae
Juss.) cHayana u3BneKanu U3 M3MeNb4eHHOT0 ChIpbs CMIMP-
TOM 3TMn0BbIM 70 % NpW HarpeBaHUM Ha KUNsLLe BOAAHOI
DaHe nop, BaKyyMoM B TeyeHue 1 4, 3aTeM HacTausany B Te-
yenwe 2 cyt [17].

Insa n3yyenns TKK TpaBbl BONOAYLUKM MHOMOXWUIKOBOM
(Bupleurum multinerve DC ceM. Apiaceae) cHayana cbipbe
3KCTparupoBanu cnupToM atunosbiM 70 % B ynbTpasByKo-
BoM BaHHe B TeyeHue 30 MuH npu Temnepartype 50 °C. 3atem
MoslyYeHHOe M3BJIeYeHUe LeHTPUGhYrMpoBani U NponycKam
yepe3 MeMbpaHHbIi GunbTp [18].

Mpu M3yyeHWW TpaBbl MYCTbIPHMKA MSATUAONACTHOMO
(Leonurus quinquelobatus Gilib. ceM. Lamiaceae), cobpaH-
Horo B obnacTax LleHTpanbHoi Poccum, aKCTpaKLmio Cbipbs
MpOBOAMAM CIMPTOM 3TWNOBbIM 95 % npu HarpeBaHMM Ha
BOAAHON baHe [4].

OnucaHo NpUMeHeHMEe KWUCNOTHOro FMAposM3a B Co-
YeTaHMM C MUKPOBOJIHOBOM 3KCTPAKLUMEN ANs U3BNEYEHUS
(eHONbHbIX KACNOT W3 TpaBbl 3Bep060s NPOAbIPSBIEHHOMO
(Hypericum perforatum L. ceM. Hypericaceae). BbisBneHo,
4TO MPM UCMOJb30BaHNUM B KA4ECTBE IKCTPAreHTa BoAbl C J0-
baBneHneM 2 M pacTBopa XJIOPUCTOBOAOPOLHOW KUC/OTHI
ONTUMabHBIMM YCIIOBUAMM ABASIOTCS MOLLHOCTb MUKPOBOJT-
HoBoro u3nyyenus 500 Bt n Harpesanue npu 70 °C B TeyeHmne
20 muH [11].

Mpu nccneposannm BAB B CBEXMX KOPHSX M KOPHEBMLLIAX
nanyatku benoii (Potentilla alba L. ceM. Rosaceae) cbipbe
W3MeNbYan Ha LIapoBOW MeNbHULE B MPUCYTCTBUM aLeTo-
Ha. JKCTPAKT OTAENANN LIeHTPUDYrMpoBaHUeEM. KCTPaKLMIO
nosTops/M ewe aax bl 80 % BOLHBIM aLETOHOM NpU KOM-
HaTHO TeMnepaType 1 NOCTOSHHOM NepeMeLLMBaHNUM B Teye-
Hue 15 MuH. 0BbeMHEHHbIE 3KCTPaKThl ynapuBanu focyxa
B KOHUeHTpaTope npu 45 °C n xpanunmn npu —-20 °C [8].

B pabore 10.B. 3arypcKoi ¢ coaBT. NOKa3aHo, 4T0 BaHbIM
3TanoM npobonoarotoBku npu BIKX ansetca otpenexve
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OT 3KCTPAKTOB XJIOPOGMNIOB, KOTOpble MOMYT YAEpPKUBaTbL-
cA obpaLleHHo-(a30BbIM COPOEHTOM KOMOHKM U UCKaXaTb
napameTpbl xpoMartorpagupoanus. Mpu nsydennn KK 3a-
roToBneHHon B Cnbupu TpaBbl NYCTbIPHUKA NATMIIONACTHOrO
(Leonurus quinquelobatus Gilib. ceM. Lamiaceae) xnopogunn
OTHENANN MeToA0M TBepA0(ha3HON 3KCTPaKLMK, NponycKas
3KCTPaKT Yepe3 natpoH «[manak C16», 3anonHeHHbIN 06-
paLLeHHo-(a30BbIM copbeHToMm [19].

[ing nony4YeHns 3KCTPAKTOB NIUCTHEB KMUMOSIOCTU CH-
Hel (Lonicera caerulea subsp. altaica cem. Caprifoliaceae)
U3MeNlbYeHHOE ChIpbe WCYEpMbIBaloLLe 3KCTparupoBany
cnupToM 3tunoBbIM 70 % Ha BopsHOW baHe. OxnawaeHHbIN
3KCTPAKT OYULLANM OT MpuMeced TMAPOQUIBHONA NpPUPOabI
MEeTOZ,0M TBepA0(a3HOMN IKCTPAKLMM, NPOMYCKas Yepe3 KoH-
LeHTpMpYtoLmMin naTpoH «[uanak C16» (3A0 «bruoXumMMak»)
W NpOMbIBas MOCNEAO0BATENIbHO CMMPTOM 3TunoBbiM 70 %
u 3ateM 96 % [20].

BAB 13 nnofoB pacTeHuii poaa ApoHus M3BMeKanu Ha-
cramBanueM B 0,1 M pacTBope X710puCTOBOZOPOLHON KHC-
noThl B TeueHue 24 4. lomyyeHHble U3BMIEYEHNS OYMLLANK,
MponycKas yepe3 MOAroTOBMEHHbIN (aKTMBUPOBAHHBIA Npo-
nycKaHueM auetoHa 1 0,1 M pacTBopa X10pUCcTOBO0POLHOI
KMCNOTbI) Hacaf0uHbIA KapTpumk (natpoH) «[uanak C18» no
MPOCKOKa NepBbIX OKpaLUeHHbIX GpaKuuii [21].

N3yuenure apyrux HayuHbIX MybnvKauui nokasano, yto
ANs UAEHTUGDMKALMK M YCTAHOBMEHMUS CTPYKTYPbI OTAENbHbIX
KK n3BneyeHns 13 cbipbsi MOTyYeHbl, KaK MpaBuIio, BbiLLe-
onMcaHHbIMK criocobamu. ABTOpbI ONTUMM3MPOBaNM NpoLieCe
3KCTPaKLMU, UCMOMb3YA UHAVMBUAYaNbHBIN NOAXOA K BbibOpY
KaK cnocoba u3BnieyeHus, TaK U 3KCTpareHTa, TeMneparypsi
M BPEMEHM 3KCTPaKLMM B 3aBUCMMOCTW OT WUCCIELyeEMOro
pacTeHus 1 BUAA CbipbS.

HekoTopble aBTOpbl A1 MOBLILIEHWUS [OCTOBEPHOCTY
npeHtndukaumm TKK nonyyeHHble U3BnieYeHUs AOMOSHU-
TeNbHO MOABEpranu MociefoBaTeNlbHOW 3KCTPaKLMU pas-
JINYHBIMM OpraHUYecKUMM PacTBOPUTENAMU W AaNbHENLLEMY
(pakumoHupoBaHuio. TaK, TpaBy MUKYNbHUKA BYHaApe3aH-
Horo (Galeopsis bifida Boenn. ceM. Lamiaceae) nanbl 3Kc-
TparvpoBanu cnmptoM 3tunosbiM 70 % (1: 20) B Y3-BaHHe
npu 45 °C. N3BneyeHne oTnNbTPOBLIBANM, KOHLIEHTPUPOBA-
I B BaKyyMe [0 BOAHOTO 0CTaTKa U nofBepramm xuarodas-
HOW 3KCTPaKLMM 3TUNALETaTOM W H-ByTaHonoM [22].

B nonyyeHHbix u3Bnedennsx KK maeHtudmumposanm
C NOMOLLbI0 Macc-AeTEKTOPOB Wi Macc-CMeKTPOMETPOB, KO-
TOpbIE MYTEM MOHM3ALMM MOJIEKYN UCCeYEMbIX COeIMHEHMI
¥ NOC/eLyoLLero pasneneHns UOHOB B COOTBETCTBUM C UX
MacCcoBbIM YMCNoM (M/z) NO3BONSNM OTHECTM 3TW COEAMUHE-
HWS NN X UOHBI K COOTBETCTBYIOLLLEMY KIlacCy COeANHEHMUIA.
[ina cpaBHeHWs MCMOMb30BaM COMOCTAB/IEHWE MOJTyYEHHbIX
aHanornyHbIX XapakTepucTuKk ¢ cooteetcTytommmn CO nnm
C faHHbIMM MC-6ubnmotekn [4-7].

B Tabn. 1-3 npencraBneHbl pe3ynbTathl UAEHTU(DMKA-
umm TKK ¢ nomolbto MetooB BIHX-YO/MC 1 BIKX/MC/MC
B MCCNELOBaHHbIX BUAAX PacTUTENbHOMO Cbipbs. [lns He-
KOTOpbIX UCCNELO0BaHHbIX PacTeHWUA NpUBESEHbI Pe3ynbTaThl
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Tabnuua 1. Pesynbtathl uoeHTMGUKaLMM U KonudecTBeHHoro onpegeneHust TKK MeTogoM BIXKX — Macc-cneKTpoMeTpumn B HEKOTOPbIX
pacTeHusx, npouspactatoLumx B Poccum

Table 1. Results of identification and quantitative determination of hydroxycinnamic acids by HPLC — mass spectrometry in some plants
growing in Russia

06beKT nccneoBaHus, Cbipbe, MCTOUHUK NIUTEpPaTYpbI Copepxanve TKK
Aponus (Aronia) 5 BupoB, nnoasl [21] Cm. Tabn. 3
Bpokkonm (cnapxeBas kanycta) (Brassica oleracea L.), 1,2-nmcvHanunrenTobmnosmna, 1-cuHanmn-2-depynounreHTmobmosus,
nnogbl [23] 1,2,2'-TpuevHanunrenT1obuosmg, 1,2'-aucuHanun-2-depynonnreHt1obrosma
Bynpa nntowesuaHas (Glechoma hederacea L.), TpaBa [24] KodeliHas kucnota
Bonopyiuka MHoroxunkosas (Bupleurum multinerve DC), 5-0-kodeounxutHas, 3-0-kodeonnxuHHas, 5-0-n-KyMapounxmHHas,
Tpasa [18] 3,5-au-0-kodeounxuHHas, 4,5-an-0-KodeonnxmHHas,
5-0-depynonnxunHas, 3-0-depynonnxuHHas
lopel noyeyyiiHbIii (Persicaria maculosa S.F. Gray), XnoporeHoBass — 0,56 Mr/r, kpunToxnoporeHoBas — 0,24 mr/r,
Tpasa [15, 29] 5 HenaeHTUPUUMPOBaHHbLIX Npom3BofaHbIX TKK — 1,31 Mr/r B cymMe
lopnioxa AcTpebunkoBas (Picris hieracioides L.), Tpasa [26] n-KyMapoBas, xfioporeHoBas, KodeiHas, bepynosas
KanuHa obbikHoBeHHas (Viburnum opulus L.), nnopbl [14] 4 u3oMepa KodeonnxuHHoM K1cnotel — 96 % oT CyMMbI
X/10POreHOBbIX KUCNOT
Konokonbunk kpyrnonuctHeit (Campanula rotundifolia), XnoporeHoBas — 0,016 %, kogeitHas — 0,009 %, dpepynosas —
Tpaga [17] 0,014 %, n-kymaposas — 0,019 %
KoToBHUK MsATHBIN (Nepeta cataria L.), nuctbs [6] KodeiiHas, KodennTapTpoHoBas, kadTapoBas, LMKop1eBas,
(asenosasi, po3MapuHoBas, KoheounBuHHas, KodeounsbnouHas
Kpanuea aByaoMHan (Urtica dioica L.), Tpaga [16] Cymma TKK — 2,51 % (3-KXK — 0,21 %, 5-KXK — 0,73 %,
KodeounsibnouHas kucnotra — 1,57 %)
KpoBoxnebka nexkapcteeHHas (Sanquisorba officinalis L.), 0-kodeounxuHHas, 5-0-kodeounxuHHas, 3-0-KyMapounxuHHas
TpaBa [27]
Jlanuatka benas (Potentilla alba L.), kopHu 1 kopHeBuLue [8] n-KyMapouneuHHasi (u3oMep 1), n-KyMapounsuHHas (M3oMep 2)
Jluxuuc xanuegoHckuii (Lychnis chalcedonica L.), TpaBa [28] 5 M30MepoB XJ10poreHoBol KuUcnoTel — B cymme 97,8 mr/100 r

3KCTpaKTa; KodeitHaa — 15,0 Mr/100 r; po3MapuHoBas —
1506,5 Mr/100 r skcTpakTa

Marb-u-Mauexa (Tussilago farfara L.), nuctbs [16] Cymma TKK — 5,92 % (5-KXK — 1,02 %, ouKXK — 4,27 %)

Msra gnuHHonmucTHas (Mentha longifolia L.), TpaBa [29] 5 M30MepoB X10poOreHoBoM Kucnotel — B cymme 97,8 mr/100 1
3KCTpaKTa; KodenHas — 15,0 mr/100 r; poamapuHoBas —
1506,5 mr/100 r akcTpakTa

Hepocnenka konbesuaHas (Parasenecio hastatus L.), mvctbs [7] CM. Tabn. 2
OptocudoH ThlumHouHbIN (Orthosiphon stamineus Benth), Cymma TKK — 1,55 % (kadtapoBas — 0,09 %, kodeitHas — 0,03 %,
nucTba [16] unkopuesas — 0,28 %, posmapuHoBas — 1,15 %)
MoCONHEYHMK KITyDHEHOCHBIN (TonuHambyp) KodeiiHas, xnoporeHoBas, u3oxnoporeHosas A, u3oxioporeHoBas B,
(Helianthus tuberosum L.), TpaBa [30] u3oxsnoporeHoas C, HeoxnoporeHoBasi, KyMapounxuHHas (somep 1),
KyMapounxuHHas (u3oMep 2), Gepynosas, GpepynounxuHHas
MuKynbHUK ABYHaApe3aHHbIN (Galeapsis bifida Boenn.), 3-0-kodeounxuHHas, KodeiHas, Gasenosas, NaBaHaynMbonmosus,
Tpasa [22] Bepbackosug, (akteosnn) — B-(3',4'-guruapokcudermn)
3tun-0-a-L-pamHonupaHosun(1 - 3)-B-D-(4-0-kodeoun)-
TNIOKOMMPaHo3ng,
MycTbipHUK NaTunonactHow (Leonurus quinquelobatus Gilib.), XnoporeHoBass — 3,2 Mr/r, Bepbacko3up (akTeosuna)-Kodeoun-
8 00pasLoB M3 pasnnyHbIx pernoHoB PO, Tpaga [4] TTIOKO3W-PaMHO3UN-TPa3on — 4,5 Mr/r, naBaHaynudonuosuz,
(apabuosuna Bepbackosnaa) — 4,0 Mr/r, HeuaeHTUULMPOBaHHbIe
KK — 4,0 mr/r
MycTbipHUK naTURonacTHoi (Leonurus quinquelobatus Gilib.), KodeounxuHHas (xnoporeHoBas), TETPO30AMNEHTO3MA, KODEOUNXUHHOM
TpaBa, 3anagHas Cubmpb [19] KUCNOTbI, TETPO30MNEHTO3U, KOPEOMIXMHHON KUCNOTbI
PsibuHa obbikHoBeHHas (Sorbus aucuparia L.), nnoabi [5] XnoporeHoBas, KodeiiHas, KyMapoBasi, dbepynoBas, KopuyHas
ThicAuenMcTHUK 0bbikHoBeHHbIN (Achillea millefolium L.), TpaHckodeiinas — 0,72 %
Tpasa [9]

lpumeyanue. 3-KXK, 5-KXK — kodeomnxunHble kucnotbl; aMKXK — nnKoheonnxmHHbIe KUCIOTHI.
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Tabnuua 2. XpoMatorpaduyeckne xapakTepuctuku u copepxaue TKK B nuctbax Hepocnenku KonbeBuaHoM (Parasenecio hastatus)

B (a3y NoAoHOLIEHNS

Table 2. Chromatographic characteristics and content of hydroxycinnamic acids in the leaves of the unripe lance-shaped (Parasencio

hastatus) in the fruiting phase

rMAPOKCMKOPM‘IHaﬂ KUCnoTa |

BpeMs ynepxuBaHma, MiH

HaitgeHo, Mr/r

4-0-kodeonnxmHHas 4,75 1,26
5-0-kodeonnxuHHas 5,25 25,29
KodeiiHas 5,81 1,30
3XMHaKo3ug 5,97 1,37
3-0-bepynonnxmHHas 6,57 0,52
LnkopueBas 6,75 0,96
5-0-dbepynonnxuHHas 6,93 0,89
1,5-an-0-KkodeonnxmHHas 7,32 0,43
3,4-nm-0-KoheonnxuHHas 7,62 1,38
3,5-an-0-KodheonnxmHHas 8,04 21,12
4,5-pn-0-KkodeonnxmHHas 8,35 0,97
3,4,5-Tpn-0-KkopeonnxmHHas 8,73 4,53
CymMa, Mr/r 60,02
Tabnuua 3. XnoporeHosble kucnotbl (QCA) nnoaos BuaoB posa Aponus (Aronia) [21]
Table 3. Chlorogenic acids (QCA) of fruits of species of the genus Aronia [21]
[lons nsomepos B cMecy, Monb %
Bua aponum Cymma, mr /100 r*
3QCA 5CQA 4CQA
ApoHus yepHonnogHas (A. Melanocarpa) 71,9 13,3 14,7 0,341
Aponus cnvonnctHas (A. Prunifolia) 37,7 59,1 3,1 0,157
Aponus Muuypuna (A. Mitchurinii) 52,3 45,2 2,6 0,177
[lepeBbsi IMYHOrO NOABOPbLA™* 42,5 53,5 2,9 H/0***

[lpumeyaHue. * — B nepecyeTe Ha LUMAHUANH-3-TTIIOKO3UL, XNIOpPUA; ** — cpefHee ¢ 4 y4acTKoB; *** — He onpegensnm.

KOMMYeCTBEHHOTO OMpefesieHms,, KOTopble BbIMOSIHEHb! 0AHOBpe-
MEHHO Ha Tex e npubopax ans BIMX-aHanu3a, fononHuTenbHo
CHabXeHHbIX MacC-CMEKTPOMETPUYECKUMU JETEKTOPaMMU.

AHanus cTateli 0TeYeCTBEHHBIX YUEHBIX MOKa3al, yTo BCe
UccnefoBaHus No ycTaHoBneHUo cTpykTypbl TKK v ux npouns-
BOAHBIX B UCCMieAyeMbIX PacTEHUAX NPOBEAEHbl B OCHOBHOM
Ha 0bopyaoBaHuM nponssoacTea AnoHum u CLUA.

{0.A. MeaBefeBbIM C COaBT. pacTeHust UCClefoBaHbl Ha
XUAKOCTHOM xpoMatorpade «Agilent 1100 Series» (CLLA)
C AerasatopoM, HacocoM, obecrneunBaloLLMM 0JHOBPEMEH-
HYl0 mojadvy 2 pacTBOpWTeNiel, aBTOCEMMN/IEPOM [ BBOLA
npob, TepMocTaToM, (OTOAMOAHO-MATPUYHBIM [EeTEKTOPOM
1 Macc-peTektopoM «Agilent LC/MSD» (TrapSL family, CLUA).
Wccnenosanus 115 BULOB pacTUTENIBHOMO ChipbS, UCMOMb3Y-
emoro B npousBoacTe BALloB 1 pacTUTeNbHbIX NpenapaToB
B Poccum, no3sonnnm aBTopam BblAeauTb U3 HUX 61 nepcnek-
TUBHBIA BU, ANS JaNbHELLIEro U3yyeHus Kak cogepallmii
3HaunTenbHble Konmuecta KK [16]. B Tabn. 1 B KauectBe
TaKuX NpYMepOB NpeACTaBeHbl TpaBa KpanwBbl BYA0MHON,
JCTbSA MaTb-U-Mayexu U opToCU(OHA ThIYMHOYHOTO, NPOM3-
pacTatowumx B PO.
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Mpu aHanu3e KOpHEBWLY C KOPHAMM flanyatku benoii
(Potentilla alba L. ceM. Rosaceae) (cM. Tabn. 1) ucnonb3osa-
Ha cuctema Y3XX, obbeanHeHHas ¢ Macc-CrneKTpOMeTpoM
«Thermo Scientific QExactive Orbitrap 2.5», ocHaLLeHHbIM
MCTOYHWKOM HarpeToi 3NeKTPOpacnbLIMTENbHON MOHN3ALMUK
(HESI) [8].

KK TpaBbl BONOAYLIKM MHOrOXuUnKoBoi (Bupleurum
multinerve DC ceM. Apiaceae) (cM. Tabn. 1) naeHtuduum-
poBaHbl METOLOM Y/bTPABLICOKOIP(DEKTUBHON KUAKOCTHOM
Xpomatorpaguu € Macc-CrneKTPOMETPUYECKUM (MOHM3a-
LMA 3NEKTPOPACTbIIEHUEM), @ TaKIKE AMOJHO-MaTpPUYHBIM
netekTupoBaHueM (YBIXKX-AMI-N3P-MC) Ha npubope
«LCMS-8050» npomseoactBa Shimadzu (CLUA). U3 15 06-
HapyeHHbIX heHoNbHbIX coepmnHennin 7 ansiotca KK n ux
MPOM3BOAHBIMU. 5 COEAMHEHUI UAEHTU(UUMPOBAHBI Brep-
Bble M NpeACcTaBneHbl 3dMpaMm XMHHON KUCTOTbI M KOPUYHBIX
Kucnot (KodeliHon, GepynoBoi, KyMaposoi) [18].

[./. OneHHWKOBBLIM C COABT. NPOBEAEH CPABHUTESIbHBIN
aHanu3 TKK nucTtbeB Hepocnenku KonbesupHoi (Cacalia
hastata L. ceM. Compositae) (cM. Tabn. 1, 2) Ha TQ-Macc-
cnexktpomeTtpe «LCMS-8050» (Shimadzu, CLUA). MMoka3aHo,
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4To KOQEOWNXMHHbIE KUCAOTbl SBAAKTCA [LOMUHAHTHbI-
MU KoMMoHeHTaMu. KoHueHTpaumsa 5-0-KodeounXMHHOM
n 3,5-au-0-KopeomnXmMHHOW KUCIOT B OFHOM M3 06pa3LoB
pocturana 25,3 u 21,1 Mr/r cooTBETCTBEHHO, YTO COCTaBMUIIO
60,3 % oT copepxaHus MOEHTUOULMPOBAHHLIX COeAMHe-
HWK [7].

B 1abn. 3 npuBeLeHo COepKaHMe U30MepOoB XJI0pPOreHo-
B KucnoTbl (QCA) B niofax HEKOTOPLIX BUAOB pofia ApoHus
(cM. Tabn. 1), KynbTMBMpYeEMbIX B benropoackon obnactu. Co-
CTaB 3KCTPAKTOB MNIOA0B Pa3NMyHbIX BULOB apoHUM OMpefe-
neH MeToaoM B3XKX Ha xpomatorpade «Agilent 1200 Infinity»
MpY UCNONb30BaHUM OMOAHO-MATPUYHOTO AETEKTUPOBaHUS
1 KOMBWHaLMKW BYX NOCNeA0BaTeNbHO COeMHEHHBIX AeTeK-
TOPOB (AMOAHO-MATPUYHOIO U Macc-CreKTPOMETPUYECKOTO).
YcTaHoBMEHO, UTO MAOAbI APOHUM YEPHOMOLHON COAepaT
Hambonblee Konmdectso KK, cpean KoTopbix npecbnapa-
toumm KomnoHeHToM siBnsetca 3QCA [21].

B kauecTBe npumepa GpaKUMOHMPOBaHNA U pa3aeneHus
npuBefeHbl pe3ynbTathl MAEHTUOUKALUM UHOMBUOYANbHbIX
BAB nuctbeB KoToBHMKa MsATHOro (Nepeta cataria L. cem.
Lamiaceae) (cM. Tabn. 1) METOAOM KOMOHOYHOWM XpOMaTo-
rpadum Ha cunukarene, obpalleHHo-ha3oBoOM CUMKarene
n nonuamuge (Sigma-Aldrich, CLUA). Ha ykasaHHbIx cop-
BeHTax U3 BOAHO-3QUPHOr0 WU3BNEYEHUS U3 UCCNeLyeEMOro
cbipbs BblgeneHo 31 coefuHeHne deHonbHOW Npupoasl, U3
H-6yTaHONbHOM (paKkuMm — 7 COeAMHEHUN, OTHECEHHbIX
K rpynne TKK (pennnnponaHompos), cTpoeHue KOTOPbIX
ObINIO YCTaHOBNEHO Ha OCHOBaHWMM AaHHbIX YO-, UK-, MC-,
AMP-cnekTpockonuu. Cpean Bcex BblgeneHHblx BAC nm-
ctbeB Nepeta cataria nomHupoBanu MKK 1 nx nponssogHole
(16,60—27,47 mr/r). OCHOBHbIM KOMMOHEHTOM SIBNIANIACH KO-
(eonnTapTpOHOBaN KMCNOTA, KOHLEHTPALMs KOTOPOW A0CTU-
rana 12,38-21,59 mr/r, uto coctaensano 75-81 % ot obLiero
coaepaHust heHmnnponaHonzos [6].

Mpu ucnonb3oBaHWMM AN NOATBEPXKAEHUS CTPYKTYpbI
KK Macc-cnekTpoMeTpa OLHOBPEMEHHO OMpedensim Ux
KOJIMYECTBEHHOE COZIEpKaHWe C MOMOLLbK MUKPOKOJIOHOY-
Hoi BIXX ¢ YO-petekTMpoBaHMeM Ha npubope «Munmx-
poM A-02» Mapkn «3KoHoBa». [ns aHanmsa KK Tpasbl
BOJIOAYLKM MHOroxunkosoi (Bupleurum multinerve DC
ceM. Apiaceae) ucnonb3oBaHbl CeLyIOLLME YCIOBUA: KOMNOH-
Ka «ProntoSIL-120-5-C18 AQ» (1 x 60 MM x 5 MKM); anio-
eHT A — 0,2 M pactBop xJsiopata Jintus B 2,5 MKM pactBope
X/I0PHOW KMUCNOTBI, 3M0eHT B — auetoHutpun. CymmapHoe
cogepxaHue QeHunnponaHoupoB coctaBuno 9,53 Mr/r
¢ npeobnanaxnem 5-0-kodeounxunHoin (6,60 mr/r) u 3,5-au-
0-kodeonnxuHHoi kucnot — 1,58 Mr/r (cM. Tabn. 2) [18].

Mpu uoentuduraummn KK B TpaBe NuKynbHWKa [AByHa-
ApesanHoro (Galeopsis bifida Boenn. ceM. Lamiaceae) Ha
XpoMaTto-Macc-cnektpoMeTpe «LSMS-8040» (Shimadzu,
finoHms) ¢ TPOWHBIM KBaAPYMOJbHBIM Macc-aHannM3aTopoM
0[JHOBPEMEHHO OMpefeneHo UX KONUYECTBEHHOE COAep-
XaHue MeTofoM MuKpokonoHouHon BIXX. CopepxaHue
KOMMOHEHTOB PaccyuTaHo Mo rpaflyMpoBOYHbIM rpaduKaM,
MOCTPOEHHBLIM C NPUMEHEHUEM KOMMepyecKux obpasLios CO
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(3-0-KodeounxuHHas Kkucnota, KodelHas KucnoTa, Bep-
backosna) M BbieneHHbIX 00pasLoB COeAMHEHUA C YM-
ctotoit 95 % (dasenoBas KucnoTa, NlaBaHAynMdonuosua)
(cm. Tabn. 1) [22].

KK TpaBbl nycTblpHMKa nsTunonactHoro (Leonurus
quinquelobatus Gilib. ceM. Lamiaceae), cobpaHHoi B 3anag-
Hoit Cubupw, uccnepoBanu Ha XWOKOCTHOM Xpomartorpade
«Agilent 1200 SL» (c AMOLHO-MATPUYHBIM LETEKTOPOM) U K-
OpUAHOM KBaZpyNosib-BPEMSANPONETHOM Macc-CreKTPOMETpe
«micrOTOFQ» (Bruker) [19]. WneHtndmraumio KK n ux npo-
M3BOAHbIX B TpaBe MyCTbIPHWKA NATMI0NACTHOrO, cobpaHHo-
ro B obnactax LleHtpanbHoii Poccun, npoBoaunm Metoamu
B3XX-MC/MC n B3IXX-YO/MC. Wcnonb3oBanu cuctemy
BIXX «Agilent 11000» (Agilent Technologies, CLLIA) co cnek-
TPODOTOMETPUYECKUM  AMOJHO-MATPUYHBIM  JETEKTOPOM
«Agilent 11000 Series Diode Array», BpeMsnponeTHbIM Macc-
ceneKTUBHbIM fieTekTopoM «Agilent 6200 TOF LC/MC» ¢ voHu-
3auMen pacrblieHneM U Macc-aeTekTopoM «Agilent 6410»
(TpoiiHom KBagpynonb) [4].

E.A. BuHuukoi upeHtuduumpoBansl KK B TpaBse
3Bepobos npoablpsBnenHoro (Hypericum perforatum L.
ceM. Hypericaceae) v TpaBe 3xvHaLen nypnypHoii (Echindcea
purpdrea L. ceM. Asteraceae) Ha }XWAKOCTHOM XpoMatorpacde
«LC-20 Prominence» (Shimadzu, finonus) co cnektpodo-
TOMETPUYECKUM [E€TEKTOPOM Ha OCHOBE AMOAHON MaTpu-
ubl «SPD-M20A» 1 KBappymosibHOM Macc-CMeKTpoMeTpe
«LCMS-2010EV» nocpeAcTBOM CpaBHeHUs BPeMeH Yaep-
uBaHua, YO-cnektpos u MC-cneKTpoB onpeaensieMbiX
COELIMHEHWIA C aHanoruyHbiMM xapakTtepuctukamm CO.
KonuyectsenHoe copepxanue NKK B nccnepyemom coipbe
ycTaHaBnuBau MetoaoM BIXX-AMI (tabn. &) [11].

Xpomatorpaduueckoe onpegenedne KK B JIPC
ceM. fcHoTkoBble (Lamiaceae): wandee nekapcTBEHHOM
(Salvia officinalis L.), yabpeue nonsyuem (Thymus serpyllum L.),
Oywmue obbikHoBeHHoi (Origanum vulgare L.) u Menucce ne-
KapcteeHHoi (Melissa officinalis L.), BbINOMHEHO C MCMoSb-
30BaHueM coyetaHus cucteMbl BIKX «LC-20 Prominence»
(Shimadzu, AnoHus) co cneKTpohOTOMETPUYECKUM [ETEK-
TOPOM Ha OCHOBe AMofHoM Matpuubl «SPD-M20A» n macc-
cneKTpoMeTpuyeckuM aetektopoM «LCMS-2010EV». BAB npu
MC-peTeKT1pOBaHUM MOHWU3WUPOBANW 3NEKTPOpPACTbINEHHUEM.
I'KK Ha xpoMaTorpaMMax MaeHTU(GMLMpOBaHbI NMOCPEACTBOM
CpaBHEHWUS MOJTyYeHHbIX XapaKTePUCTUK McnbiTyeMbix u CO
(rabn. 5) [31].

M3yyeHHble 06pa3ubl cogepxat KodenHyto (0,19-
0,62 Mr/r) n po3MapuHoBYI KMCNoThl (4—23 Mr/r). Hanbonb-
LLee KOJIMYECTBO PO3MapUHOBON KUCTIOTbI COLEPKUT AyLUMLA
06bIkHOBEHHaA (23 Mr/T) [31].

C ncnonb3oBaHueM metopa BIMX-MC usyueHa nsmen-
UNBOCTb B BbICOTHOM rpajneHTe MHAMBUAYabHO-TPYNMoBo-
ro cocraea KK npupogHoi nonynaumm xuMonoctu cuHew
(Lonicera caerulea subsp. altaica cem. Caprifoliaceae) T'op-
Horo Antas. Cuctema gns B3XX-MC Brmouana uaKocT-
Hbii xpomatorpad «Agilent 1200» (c AMOAHO-MaTPUYHBIM
LETEKTOPOM) U TMOPUAHBIA KBaLPYNO/b-BpPEMSANPONETHBIN
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Ta6bnuua 4. MapameTpbl MOEHTUGUKALMK W KoNYeCTBEHHOE coaepiaHiue KK B BofHO-CNMPTOBLIX 3KCTPaKTax B cucteMe BIMX-IMA-MC [11]
Table 4. Identification parameters and quantitative content of HCA in aqueous-alcoholic extracts in the HPLC-DMD-MS system [11]

Kucnota | tr, MUH m/z | Amax, HM mr/r
3Bepoboit npoabIpsiBNEHHbIN (TpaBa)
HeoxnoporeHoBas 6,8 352,9 320 2,30
XnoporeHoBas 8,6 352,9 320 1,15
JxuHaues nypnypHas (TpaBa)

KadrapoBas 7,8 310,9 327 4,90
XnoporeHoBas 8,6 352,9 320 0,29
KodeiiHas 9.3 178,8 326 0,23
Lnkopuesas 16,2 472,9 327 15,00
®epynoBas 17,1 193,1 328 -

Tabnuua 5. Pesynbtatbl naeHduraumm NKK B nekapctBeHHbIx pactenusx [31]

Table 5. Results of identification of GCA in medicinal plants [31]

KK LLIand)el?l J'IEK.aPCTB:eHHbIVI YabpeL nonsyuuii ,El,ymlwua 06bIKHOBEHHas Menwgca JleKapCTBeHHas
(Salvia officinalis L.) (Thymus serpyllum L.) (Origanum vulgare L.) (Melissa officinalis L.)
Po3MapuHoBas + + + +
Lnkopuesas + - - _
Kadraposas - - - +
3-0-koeonnxmHHas - + + -
4-0-kodeonnxnHHas - + - -
5-0-KkodeounxuHHas - + - -
3,5-anKodeonnxmHHas - + - -
MacC-CMeKTPOMETP  BbICOKOTO  pa3pelleHnss  ce-  C 3aBUHYMBAIOLLMMMUCS KPbiLKaMK. MeTaHoNbHOE M3BNEYeHHe

pun «micrOTOF-Q» (Bruker). YcTaHOBNEHO, YTO OCHOBHbBIMU
KOMIMOHEHTaMM 3KCTPAKTOB U3 Pa3/IMyHbIX OPraHoB PacTeHMs
He3aBMCMMO OT BbICOTbI NPoM3pacTakus bbin xnoporeHoBas
U OMKodeoUNXMHHas KucioTel. B To e Bpems aBTOpbI OT-
MEYaloT, YT0 MAaKCUMalbHOEe HaKOMJIEHWEe XJIOPOreHOBOW
KucnoTel Habnopanock Ha Bbicote 1550 M Hap ypoBHEM
MOpS MpYU OJHOBPEMEHHOM MWHWMMamNbHOM COJLEepXaHuu
AnKodeonnxmHHon Kucnotbl. Mpu cbope obpasuoB cbipbs
Ha Y4aCTKaXx HWXe U BbilLe N0 BbICOTHOMY Npodunio coaep-
YKaHue XJIOporeHOBOW KUC/OTbI B 0bpasLax yMeHbLIanochb,
a AMKOoGhEOUNXMHHOM KMCNOTbl — yBenuumBanoch [20].

la30Bas xpoMaTo-Macc-CrneKTpoMeTpus

[ocTtoBepHyto MHdopMaumio o ctpoeHun bAB nossons-
€T MoJTy4uTb MeTO[, ra3oBoi XpOMaTo-MacC-CMeKTPOMETpUH
(THKX/MC). 3TM MeTofoM (C NPUMEHEHMEM TPUMETUNICU-
JUNBHBIX NPOM3BO/HbIX) ONpeAENeHO COAEPKaHMe po3MapH-
HOBOW, KOENHOI W XNIOpPOreHoBOW KUCNOT B IUCTbSX 14 BU-
A0B ceM. Boraginaceae v po3MapyHOBOM KMCOTbI B IUCTBSX
45 B1poB ceM. Lamiaceae, Npou3pacTaloLLyX B eCTECTBEHHbIX
YCNOBMSX Ha TEPPUTOPUM EBPOMEICKOM YacTi Poccum n B yc-
nouax MHTpoayKumm (CaHkT-letepbypr). BAB u3 uccneay-
€MbIX JIUCTLEB U3BNEKANK, BbILEPHKUBAA Cbipbe B MeTaHose
NPy KOMHATHOW TemnepaType B TeyeHue 24 4 B BWanax
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ynapuBann Ha poTOPHOM ucnapuTenie. B BUanbl ¢ n3Bneve-
HueM pobaensnn BCTOA (TpUMeTURCMNNIBHBINA peareHT —
[N,0-6uc-(tpumeTuncunmn) TpudTopaLeTamMual) U BbiaepHu-
Ba/m 15 MuH npu Temnepatype 100 °C B cneumansHoM Tep-
Mobroke. BAB paspensnm Ha xpoMaTo-Macc-CreKTpoMeTpe
dupMbl  «Agilent» «Maestro 7820» ¢ Macc-ceneKTMBHBIM
netekTopoM «Agilent 5975 D» Ha KanunnspHOW KOMOHKe
«AgilentHP-5MS». Mporpamma: 70-6°/MuH-325° (50 MuH), ras-
HocuTenb — renmin. Temnepatypa ucnaputens 300 °C, nene-
HWe noToka npu Beoge npob 1: 20. MocpencTBoM cpaBHeHMS
MoJsTy4eHHbIX Macc-CneKTpoB ¢ AaHHbIMKU MC-6ubnmotekm NIST
2011 B uccnepyembix 0bpasuax MAEHTU(ULMPOBaHLI pO3Mapy-
HoBasl, KodeliHas 1 xnoporeHoBas kucnotsl [10, 32].
Po3mapuHoBas kucnota obHapyeHa Bo Bcex 14 uccne-
[0BaHHbIX BUAax ceM. Boraginaceae, KodeliHas Kucnota —
B 11 Bupax, xnoporeHoBasi KMCNoTa — TOMbKO B 8 BMAax.
Haunbonbluee konuyectBo KK HanpeHo B He3abyaoke pepn-
KouseTKoBo (Myosotis spasiflora Porl.) — 524900 ppm, ny-
noyHuKe BeceHHeM (Ompalodes verna Moench) — 4390 ppm,
OpyHHepe KpynHonucTHoi (Brunnera macrophylla (Adams)
I.M. Jihhnst.) — 5000 ppm [32]. B wuccnenoBaHHbIX
45 Bupax pacTeHuit ceM. Lamiaceae po3MapuHOBas KUCNO-
Ta 0bHapyeHa TonbKo B 18 BMAax, NpuyeM ee copepxa-
HWe B DOMbLUEN CTEMEHW XapaKTepHO LANA NpejcTaBuTENeil




0B30PHI

noaceM. Nepetiodeae. YcTaHOBNEHO, YTO Y NOAABASIOLLErD
uMcna uccneoBaHHbIX BULOB PacTeHUI COAepKaHue po3ma-
PUHOBOI KMUCNOTLI BO3pacTaeT B MEpUOA, OT LBETEHUS K M10-
LOHOLIEHN0. 3HauuTeNbHbIe KOMMYecTBa PO3MapyUHOBOM
KMCNOTbI cofiepxKaT Menmucca nekapcteHHas (Melissa offi-
cinalis L.) — po 56 000 ppm; TuMbsH nonayuuii (Thymus ser-
pyllum L.) — 32500 ppm; nyLumua obbikHoBeHHas (Origanum
vulgare L) — 27000 ppm; MoHapga nyadatas (Monarda
fistulosa L.) — 29000 ppm; msTa nepeuHas (Mentha pipe-
rita L.) — 17 000 ppm; naxy4ka o6bikHoBeHHas (Clinopodium
vulgare L.) — 17000 ppm [10].

B BOAHbIX 3KCTpaKTax TpaBbl TbICAYENMUCTHUKA 0ObIKHO-
BeHHoro (Achilléa millefélium cem. Asteraceae) mMeTonoM
BIKX-YO-OM[ no BpeMeHW yOepKUBaHMSA M XapaKTepu-
cTMKaM YD-cneKTpoB MAEHTUDULMPOBAHA TONIBKO TPaHCKO-
denHasn kucnota (cM. Tabn. 1). lng nonyyeHus nHpopMaumm
0 CTPYKTYpe OCTasbHbIX HEMAEHTUDULMPOBAHHBIX COeanHe-
HW B 3KCTpaKTax TpaBbl ThICAYENNCTHMKA 0OBIKHOBEHHOrO
ucnonb3oBaH MeTop, [X-MC. MostyyeHHbIe U3BNIeYEHMA Npes-
BapuTeNbHO NponycKamu yepe3 KapTpuix «[uanak C18»
(Poccus). 3aTeM aLETOHMTPUNIOM MCHepMbIBaIOLLE 3M1OMpO-
BaIN U3 HUX DEHOSBbHbIE COEAMHEHMS. IMH0AT CYLUMIN B TOKE
a30Ta, 0CafloK pacTBops/M B aueToHuTpune. K anuksote
nony4yeHHoro pacteopa pobasnsnu BCTOA, BblnepxuBan
npu 80 °C B TepMocTate B TeueHne 30 MuH. Tpumetuncunmn-
MpoM3BOAHbIE PEHOMbHBIX COeANHEHU MAEHTUPULIMPOBAHBI
¢ BCTOA c nomowwbto bubnamotekn NISTOS7 no xapaktep-
HbIM mM/z Kak 4-0-KodeounxunHas, 3-0-KodeounxmHHas,
5-0-KodeonnxuHHas, 3,4-0-auKodeonnxmHHas, 3,5-0-auKo-
deonnxuHHas u 4,5-0-auKodeomnxmuiHas Kucnotsl [9].

MeTtoaom MKX/MC uccneposaHbl TKK HekoTopbIX BUAOB
pacTeHuin pofa TumbsaH (Thymus). Ins 3toro u3MenbyeH-
Hoe BO3[yLUHO-CYX0€e Cbipbe MOMeLLanu B Buanbl «Agilent»,
NPUIMBanNM pacTBop BHYTPEHHEro cTaHAapTa (TpuAeKaHa
B rexcaHe) u «Supelco 3-3033», 14 % pacteop Tpuxnopuza
bopa B cnupTe MeTWI0BOM (METUIMPYIOLLME areHTbl) U Bbl-
LEepXM1Bau B TeyeHWe 8 Y B repMeTUYHO 3aKpbITON BUane
npu TeMnepatype 65 °C (B 3TUX YCNOBUAX METUIIMPYIOTCA BCE
cB0OOAHbIE OpraHuyeckue Kucnotbl, B ToM uucne u TKK).
Mony4eHHoe U3BNEYEHWE CNMBaNM M3 BUanbl U pa3baBnsnm
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Bogon. ObpasoBaBlumecs MeTunoBble 3(UPbI M3BEKaM
XNOPUCTBIM METW/IEHOM W XpoMaTorpadupoBanm Ha raso-
uaKocTHoM xpomartorpade «Agilent Technologies 6890»
C MacC-CneKTpOMeTpUYecKUM AeTeKTopoM «9973N» Ha Ka-
NUANApHON xpomatorpadmyeckoit konoHke «INNOWax» (Agi-
lent Technologies, Inc.). Metunoeble a¢upbl TKK noeHtndu-
LiMpOBaHbl NOCPEACTBOM CPABHEHUA C aHHbIMU 61BMOTEKM
Macc-cnektpoB NISTOS5 n WILLEY2007 ¢ noMolubto npo-
rpamm ans naeHtndukaumm AMDIS n NIST. KonnyectsenHoe
copiepxanue uuamenayanbHeix FKK onpepeneHo Metopom
BHYTPEHHero cTaHAapTa. [lns AeTanbHoOro u3yyeHus cocTaBa
U copepxanusa GeHoNbHbIX COeAMHEHUI NPUMEHSIU TaKKe
MeToA BIMKX. Mukn naeHTMduumposanm no BpeMeHu yaep-
YUBaHWA ¢ cooTBeTcTBYoLWMMM CO Mnm nocpeAcTBOM CpaB-
HeHusa YO-cneKTpoB ¢ 6a30i AaHHbIX (Tabn. 6) [33].

B aHanornyHbIx ycnoBuax bbinv nonyyeHbl M NpoaHanu-
3MpOBaHbl U3BNIeYeHMs M3 cobpaHHOl B MepuoL MaccoBoro
LiBeTeHs TpaBbl Wandes rapmuHosoro (Salvia horminum L.
ceM. Lamiaceae), nokasaslue Haubonbluee copepiaHue
n-kymapoBoi (834,87 Mr/kr) n depynoson (389,94 Mr/kr)
Kucnot [34].

B TtpaBe KpoBoxnebKu nekapctBeHHoW (Sanguisorba
officinalis L. ceM. Rosaceae), npouspactatoLien B Pecnybnm-
Ke bypsatus, metogoM BIXKX-IMIA-U3P-MC obHapyxeHbl
4-0-kodeonnxuHHas, 5-0-kodeounxuHHas u 3-0-kyMa-
POMAXMHHAA KUCNOTI [27].

TakuM 06pa3oM, ycTaHoBEHO: METOA ra30BOoi XpoOMaTo-
rpaduv TpebyeT npeaBapuUTenbHOM AepuBaTU3aLmMmn heHosb-
HbIX KOMMOHEHTOB W3BNEYEHUNA U3 PacTUTENbHOTO ChbIpbS,
UTO 3HAUMTENBHO YCIOXHSAET U YAJMHAET npoLenypy npo-
bonoaroToBky. OfHaKO MeTo[, 3acCNyVBaeT BHUMaHWSA Npy
HEBO3MOXHOCTU MAEHTU(UKALMM U YCTAHOBNEHUS CTPYKTYpbI
KK 1 nx nponssoaHbIx ¢ noMoLubio MeToga BIXX ¢ mMacc-
AeTekTMpoBaHueM. CrnedyeT Take 0TMETUTb, YTO He JIMLLIEH
HEKOTOPbIX HEJ0CTaTKOB U WCMOMb3yeMbI ANs UAEHTU(U-
Kaumn TKK metop B3XX. Tak, ¢ noMowbio Metoaa BIMX
CNOXHO aHaNM3MpoBaTb apoOMaTUYeCKUEe KUCNOTbl BBUAY
BbICOKMX M B TO e BPeMsi BAM3KUX 3HAYEHWN NONSPHOCTY.
B cBsi3n ¢ 3tMM TpebyeTcs MCnonb30BaTh CreLuanbHble Ko-
NIOHKM W CNOXKHBIE CXEMbI TPafMEHTA.

Ta6nuua 6. Conepxanme MKK B coipbe pactenuin poaa TuMbsH (Thymus) [33]
Table 6. Content of HCA in raw materials of plants of the genus Thyme (Thymus) [33]

Copnepxanve TKK, mr/kr

KodenHas | n-KymapoBas | dbepynosas | u3odepynosas | po3MapuHoBas

Pacrenue
TumbsH Mannaca (Thymus pallasianus Heinr. Braun) 52,7
TumbsH MenoBoit (Thymus cretaceus Klok. et Schost.) 74,4
TuMbsH nonsyuuit (Thymus serpyllum L.) 71,9
TuMbsH 6nowwmnblii (Thymus pulegioides L.) 80,2
TumbsH Mapwanna (Thymus marchalianii Willd.) 58,4
TumbsiH aBynuKmiA (Thymus dimorphus Klok. et Shost.) 93,9
TuMbsiH Yeprsiesa (Thymus tschernjajevii. Klok. et Shost.)  197,8

- 85,1 45,9 3016,0
- 150,6 - 10202,5
85,6 326,5 59,9 2246,2
260,1 274,7 - 14351,7
40,1 303,1 - 5740,7
- 240,9 - 2343,4
116,7 546,8 - 7885,6
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Metoa kanunnspHoro anekTpodopesa (K3)

Mpu Hannumm wimpororo accoptuMenTa CO ¢ wenbto npea-
BapuTenbHon ngeHtndukaumm KK v ux npoussogHbix B mc-
CcnesyeMoM pacTUTENTBHOM Chpbe BO3MOXHO UCMOfb30BaHuUe
metoga K3 [12]. Mo cpaBHenmio ¢ meTogom BIKX metog K3
obnapaet bonee BbICOKMMM NapaMeTpamMn 3QPEKTUBHOCTH,
W ero NpeMMyLLLecTBa 3aKII04aloTCs B BO3MOXHOCTM Onpe-
LeneHns ManblX KONMYecTB BELLECTBA, IKCMPECCHOCTU Mpo-
BEJleHNs aHanM3a, MasioM pacxofe peakTBoB (MUKPOIUTPbI)
1 BbICOKOYMCTBIX pacTBOpUTENENA, MPOCTOM NpobonoAroToBKe,
HafexHon paboTe Kanunispa ¢ 3KOHOMUYHBIMU BOLHbBIMY
bydepamu. K3 He TpebyeT HacocoB BbICOKOTO AaBReHUS,
Heobxoaumblx ana Metoga B3XKX. OtcytctBue TBepaoro
copbeHTa B Kanunnspe MCKIYAET BO3MOXHOCTb €ro «CTa-
PEHUS», XMMUYECKON U (DU3NYECKON AECTPYKLMM 1 noboro
HecneundUYecKoro CBS3bIBaHUA C HUM KOMMOHEHTOB MNpo-
bbl [35].

[ns noateepxaeHus BoamoxkHocTh onpedenexus TKK
MeTofoM K33 uccnepoBany Hag3eMHble yacTu pepuca no-
ceBHoro (Raphanus sativus L. ceM. Brassicaceae) v penbl oro-
poaHon (Brassica rapa L. ceM. Brassicaceae) Kak pacTeHuid,
BoraTbiX KOPUYHBIMM KUCIOTaMU W WX MPOM3BOAHbIMM [12].
WccnenoBanusa BbinonHeHbl npu Temnepatype 20 °C Ha
npubope «Kanenb-105» (OAO «HM® «Jltomake»», Poccus)
¢ YO-peTeKTopoM npu AnuHe BofHbl 280 HM M TepMocTa-
TMPYEMBIM KanunnsapoM ¢ paboyeli AnuHoi 65 cM u aua-
MeTpoM 75 MKM. B KauectBe CO mcmonb3oBaHbl KOpUyHas,
depynoBas, cuHanoBas, KodeiHas 1 nN-KyMapoBasi KUC/IOThl
(Sigma-Aldrich). B kauecTBe bydepHoro LenoyHoro pacTeo-
pa bbin UCMoMb30BaH pacTBop HaTpus TeTpabopaTa fecaTu-
BOJHOIO C KOHLeHTpaumeit 5 Mr/mn n pH 9,2, nockonbky NKK
KaK apoMaTuyeckue GpeHoNOKNUCIOTbI 06/1aaakoT aneKTpodo-
PETMYECKOM MOLBUKHOCTbIO, 00YCIOBNEHHOW KUCNOTHLIMM
CBOWCTBaMU (EHOMBbHBLIX TMAPOKCUIOB M KapbOKCMIbHBIX
TPynn 1 cNocobHOCTbI0 MOHU3UPOBATLCA B LLEMOYHOW Cpefe
no obeum rpynnam. B cBobogHOM Buae B MCTbSX peauca
noceBHOro 06HapyeHbl hepynoBas, N-KymMapoBasi U Kodeli-
Has KUCNOTbI, @ B JIUCTbAX perbl OropoAHoi — depynosas
1 n-KyMapoBas. OjHOBPeMEHHO aHanmu3 3eKTpodoperpamMm

Ta6nuua 7. Pe3ynbtathl onpesenenus KK Metopom K3
Table 7. Results of determination of GCA by capillary electrophoresis

Vol 43(2)2024

Russian Military Medical
Academy Reports

U3BJIeYeHMi M3 060MX pacTeHuit NoKa3an NpucyTcTBUeE 3Ha-
UNTENbHON BpaKLMK CoeLMHEHMIA C 6oNlee BbICOKMMU 3Haqe-
HUAMM 3D dEKTUBHON 3N1EKTPODOPETUHECKON MOLBUMKHOCTH,
YeM Y KOPUYHBIX KUCMOT. 3T0 KOCBEHHO MOKET CBUAETENb-
CTBOBATb 0 HanMuuu B pactenusx agupos MKK [12].

AM. CamnueBbiM ¢ coaBT. MeTonoM K3 Ha npubope
«Kanenb-103P» (0AQ «HMN® «Jliomake»», Poccus) ¢ keap-
LieBbIM KanunapoM (Lpg/L ey = 90/60 cM, ID =75 MKM npu
HanpsKeHu Ha Kanunnspe 16 KB u TeMnepatype Kanunns-
pa 20-30 °C) uccnenoBaHbl BAB nnogos codopbl ANOHCKOM
(Styphnoldbium japdnicum (L.) Schott ceM. Fabaceae) nocne
ussneyenus CBY-akcTpakumen cnmptoM atunosbiM 10 % Ha
CBY-muHepanusatope «MuHotasp-1». llocne paspeneHus
(eHoMbHbIE COeIMHEHNS IETEKTUPOBaHbI Ha 3neKkTpodope-
rpamMme npu 254 HM U MOEHTUDULMPOBAHLI NOCPeLCTBOM
COMOCTaB/EHNS BPEMEHM YAEPHMBAHNUSA NMUKOB CO BPEMEHEM
yaepxmsanus CO (xnoporeHoBas 1 kodelHas kucnotol) [13].

Mpu ncnonb3oBaHnm Metoga K3 aBTopbl LMTUPYEMbIX
paboT KonmyecTBeHHOE cofiepiKaHue MAeHTUOULMPOBAHHBIX
KK B uccneayembix obpasuax onpefensnm no nioLasm nu-
KOB MO YCTaHOBJIEHHbIM paHee rpajyvpoBOYHbIM rpaduKam
pactBopoB CO KK, ucnonb3sys nporpamMmHoe obecneyeHune
K npubopy (tabn. 7). MonydyeHHble pe3ynbTaThl MoKasanu
3HaumTenbHOe cyMMapHoe cofiepxatue MKK B 6onblumHcTBE
UCCne0BaHHbIX PAaCTEHWN U NEPCMEKTUBHOCTb UCCELOBaHNA
X aHTUOKCWUIAHTHON aKTUBHOCTMU.

3AKJTOYEHUE

KK, ux n3oMepbl 1 3dupbl SBNSAIOTCA LLIMPOKO pacnpo-
CTPaHEHHOW B pacTUTENbHbLIX 06BbeKTax rpynnoi npupos-
HbIX QEeHONbHbIX COefMHEHWA. bnarofaps MOLWHBIM aHTU-
OKCMAAHTHBIM CBOMCTBAM OHU MPOSBASHOT LUMPOKWA CMEKTP
(bapMaKonIor1yecKoi akTMBHOCTU. B cBA3M € 3TUM u3yyeHue
I'KK B pactenusx, npouspactatowmx B Poccum, B ToM uncne
ucnonb3yeMblx 418 npoussonctea bALloB unm pactutenbHbIx
NeKapCTBEHHBIX MPEenapaTos, ABNSETCS 04HUM U3 NPUOPUTET-
HbIX HanpaBfieHW noucka NpupoaHbix BAB ans dhapmMaues-
TMYECKOIM 0Tpaciu.

Pactenue | JlaTnHcKoe HasBaHwe | Cbipbe HavineHo KK, %
lonybuka bonotHas [36] Vaccinium uliginosum L. Jlnctes XnoporeHosas (1,7-4,3)
Mepunna KycTapHukoBas [37] Perilla frutescens L. Britt TpaBa Po3mapuHoBas (0,46)
[oCKOHHMK KoHoMNAHbINA [38] Eupatorium cannabinum L. Tpaga Kymaposas (0,57), depynosas (0,08), kodeiiHas (0,06),
xnoporeHosas (0,02)
Pepuc nocesHoi [12] Raphanus sativus L. JucTba Cymma KK (0,50)
Pena oropogHas [12] Brassica rapa L. Jlnctba Cymma KK (0,31)
Po3MapuH neKapcTBeHHbli [39] Rosmarinus officinalis L. JncTba Po3mapuHosas (0,87)
Codopa snoHckas [13] Sophora japonica L. Mnoapl XnoporeHosas (0,09), kodeiinas (0,0008)
TaTapHuK Kontouni [40] Onopordum acanthium L. TpaBa Kodeiinas (0,049)
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0B30PHI

AHanu3 faHHbIX UTepaTypbl NMOKa3an, YTo UCMosb30Ba-
HWe CoYeTaHWs MeTOL0B ra30BOM W MMAKOCTHOW XpoMaro-
rpadum ¢ Macc-CneKTpocKonuen u cospanne Hoebix CO no-
3BONAOT OMPefeNsTb U JOCTOBEPHO MAEHTUOULMPOBATDL He
Tonbko KK, Ho 1 ux nsoMepbl, 3¢upbl U FMKO3UADI.

Meton X-MC saBnsetca Hambonee MHQOPMATUBHBLIM
1 obnapaet BbICOKOM 3DPEKTUBHOCTBH) M YYBCTBUTENBHO-
cTbto. OH No3BosMN 0BHApPYXWUTb U NOATBEPAMTL CTPOEHME
KK onucanHbIx B 0630pe 7 BupoB pofa TuMbsH, 14 BuaoB
pacTeHuin ceM. bypauHukoBble v 19 BUAOB pacTeHui ceM. fAc-
HOTKOBbIE, @ TaKXKE B ThICAYENIMCTHUKE 0OBIKHOBEHHOM.

MeHee TpyA0EMKUM B CBA3M C OTCYTCTBMEM CTafuyW Npo-
bonoaroToBKM, He0bX0AMMOM LI NOSTYYEHNUS NETYUMX CO-
enuHenun B Metoge MX/MC, u vale ucnonb3yeMbiM sBns-
etca Meton BIXX B coueTaHum ¢ Macc-cnekTpocKonuei.
3tum MeTopoM H0.A. MepaBefieBbIM C COaBT. UCCNEA0BAHO
107 pactenuin u3 195 BMAOB, BKIKOYEHHbIX B 0630p, Npous-
pacTaloLmMX UK UCTofb3yeMbX B GapMaLeBTMHECKOM Npo-
u3BoacTae uu B npon3ssoacTee bAJ B Poccum. Mu obHapy-
JKEHO pacTuTenbHoe cbipbe, copepxallee bonee 1 % cymMMbl
I'KK. OcTanbHble BUAbI pacTEHWI, OMUCAHHbIX B LUTUPYEMBIX
MCTOYHMKAX NMTEpaTypbl, UccnenoBaHbl MeTonoM BIHX/MC
yyeHbIMU CHOMpK 1 LieHTpanbHbIX paiioHoB PO.

0aHOBpPEMEHHO MOKa3aHo, YTO NEepPCMEKTUBHBIM Hanpas-
NeHNeM NpeaBapuTESbHbIX HAYYHbIX MCCeL0BaHUIA ABNIAETCS
ucnonb3oBaHue Metofa K3 BBMAY BO3MOXHOCTW peLLeHMs
Ba)KHEMLLIEN 3a[1a4u — BbICOKOI(Q(EKTUBHOMO pa3faeneHus
BAB ans naeHTMdUKaLMM U KONMYECTBEHHOIO OMPeAeNieHus
KK B pacTuTenbHoM chbipbe.

OTcyTCTBME B OCHOBHOM MacCe M3YYeHHbIX Hay4HbIX My-
BMKaumin yHUGULUMPOBAHHON METOAMKM NPo60onoaroTOBKY
1 000CHOBAHHOM cucTeMbl Bbibopa ee KpuTepueB (Macca
W CTeneHb U3MeNbYeHNUs PaCTUTEIBHOMO Chipbsl, IKCTPAreHT
n ero obbeM, cnocob, KpaTHOCTb, BpeMs W TeMmnepaTypa

CMUCOK JIUTEPATYPbI

1. Kypxun B.A. ®enmnnponaHomabl KaK BayHeiLas rpynna uo-
NOTMYECKMN aKTUBHBIX COEAMHEHUIA NEKAPCTBEHHbLIX pacTeHuin //
MexyHapoaHbIV XypHan NpUKNagHbIX 1 QyHOAMeHTanbHbIX 1C-
cnepoBaHuin. 2015. NeN 12-7. C. 1338-1342. EDN: VJFUHR

2. KypkuH B.A. AKTyanbHble acneKTbl CTaHAAPTM3aUMM Cbipbs
¥ NpenapaTtoB, Cofepallyx (eHosbHble coepmHeHns // Bepo-
MOCTM HayuHoro LeHTpa 3KCnepTu3bl CPeACTB MeAMLMHCKOro
npUMeHeHus. PerynaTopHble UCCNe0BaHWs W 3KCMepTU3a feKap-
cTBeHHbIX cpeacts. 2022. T. 12, N2 2. C. 127-141. EDN: MVUQPV
doi: 10.30895/1991-2919-2022-12-2-127-14

3. MnotHmkosa H0.A., bapeiwesa E.C., Cycnos B.C. Brionorudeckan
POJib TPAHC- U LIMC-M30MEPOB MMAPOKCMKOPUYHBIX KMCIOT B pocTe
1 pa3BUTWM NIEKAPCTBEHHbIX pacTeHuiA. B cb.: OpeHbyprckme ropu-
30HTbI: MpoOLLOe, HacTosiLee, byayuiee. ChopHUK MaTepuanos Bee-
POCCUIACKOW Hay4HO-NpaKTMYecKo koHbepeHuwn. Operbypr, 2019.
C. 359-361. EDN: CHDJKA

4. Yorosa AA, MNepoea /.b., CambinnHa VA, 1 ap. VineHtudukaums
W KOMMYECTBEHHOE OMpe/iesieHr e OCHOBHbIX OMOMOrMYECKM aKTUBHBIX

Tom 43,Ne 2, 2024

DOl https://doiorg/ 10.17816/ rmmarb 26532

V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

3IKCTpaKLMM) MoxKeT ObiTb 0byCnoBNIEHO pa3HoobpasueM
PacTUTENbHOMO ChbIPbSi U KONIMYECTBEHHBIM COAEPIKAHMEM
KK B Hem.

lepeyeHb 1 aHanu3 NpeLCTaBNieHHbIX B 0630pe MeTOA0B
Mo3BOJIAIT €03AaTb MeTofonoruyeckylo 6asy ansa Boibopa
KK v ux npon3BoAHbIX KaK KpUTEPUEB COBEPLLIEHCTBOBAHUS
ctaHpaptv3aumm JIPC. OgHako, HecMOTpSi Ha BO3MOXHOCTU
MPUBEAEHHBIX METOLOB, B UCTOYHMKAX NUTEPATYpbl NpaKTyh-
YECKM HET CBEAEHWW MO M3YYeHWH AMHAMUKW HaKOomeHWs
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aHanu3a [JencTByloWMX W BriepBble paspaboTaHHbix OC,
roe B KauecTBe KpUTepUeB CTaHAapTu3aumm BbibpaHbl TKK.
370 CO3[@eT NEpCreKTUBLI CO3AaHNUA GuTONpenapaToB OT-
€4eCTBEHHOr0 NPOM3BOACTBA C pa3HO0bpa3Hoii 1 aheKTUB-
HOW (hapMaKONIOrM4eCKOI aKTUBHOCTBIO.

AONOJIHUTENbHAA UHOOPMALUA

UcTouHuk dmHaHcupoBaHus. OuHaHcMpoBaHKe AaHHol pabo-
Tbl He NPOBOAMNOC.

KoHdnuKT uHTepecos. ABTopbl 3asBAAOT 06 OTCYTCTBUM £iB-
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BnmKaumeli 3ToM cTaTby.
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Mpoueaypa nuueH3UpOBaHUA MeAULUHCKOM
AEATeNIbHOCTU Ha COBPEeMEHHOM 3Tane:
npo6aemMbl U NyTU UX NpeoposieHUs

B.B. KoneHosa, 10.J1. LLienenesa

PocToBcKuiA rocyapCcTBEHHbIN MeAMLMHCKUIA YHUBepcuTeT, PocToB-Ha-[loHy, Poccus

AHHOTALMA

AxTtyanbHocTb. 0WH 13 MHCTPYMeHTOB 0becneyeHns KauecTBa MEAWLIMHCKOM MOMOLLM U MeMLMHCKNX YCITyTr — paspeLum-
TenbHble NpoLefypbl A0MYycKa K MeULMHCKON AeSATeNbHOCTU, K YCTY KOTOPbIX MOXHO OTHECTU W IULIEH3MpOBaHKe. JInueH-
31poBaH1e 0603Ha4YeHo B KauyeCTBe 00S3aTeNIbHOr0 YCOBUS OCYLLECTBEHUS MEAULMHCKON JeATENbHOCTU B NEpPeYHe BULOB
LeATeNbHOCTH, Ha KoTopble TpebytoTca nuueH3um (n. 46 cT. 12 ®epepanbHoro 3aKoHa «0 NMLEH3MPOBaHUM OTAENbHBIX BULOB
ReATeNnbHOCT»). MOCKONbKY KU3Hb W 3[,0POBbE SBMAITCS BaXHENLLMMM 06LLIe4eN0BEYECKMM LIEHHOCTAAMU 1 HaLL/M NpaBo-
BOe 3aKpennieHne Ha yposHe KoHctutyumm Poccuiickoii Oepepaumy, uccnefoBanmne chepbl 3LpaBoOXpaHEHMs, B TOM Yucne
C TOYKM 3peHus MpaBoBOro obecneyeHns mpoueayp AOMYyCKa K MeAULMHCKOW AeATeNbHOCTU QU3MYECKUX U 0pUONYECKMX
JWLL, NpeSCTaBNAeT UCKITIYMTENbHBIA HAYYHBIA U NMPaKTUYECKUI MHTepec. Bonpockl MLIEH3MpOBaHNS Me IULMHCKOW fesTeNb-
HOCTM [JOBOJIbHO YacTo MonajAatoT B Nosie 3peHus UccnefoBaTenel, 04HaK0 AMHAMUYHOCTb M3MEHEHUI AeiCTBYIOLLEro 3aK0-
HoAaTenbCTBa Mo UCCeAyeMOMY BOMPOCY M HalMuMe AOCTAaTOYHO ODLLIMPHOM CyAebHOM NPaKTUKY TPEDYHOT AONOAHUTENBHOTO
UccnefoBaHus ¢ Liefblo YperynnpoBaHus NpobieMHbIX BOMPOCOB, BO3HUKAIOLLWX B MPaKTUYECKOW AeATeNbHOCTM.

Lienb uccnepoBaHuss — Ha 0CHOBaHWM aHanW3a HOPMaTMBHO-NPaBOBOM 6asbl IMLEH3MPOBAHUS MeAULMHCKON [eATeNbHO-
CTU BbISIBUTb MPOBAEMHbIE NPOLefyPHbIE MOMEHTBI U ONpeLenuTb NYTW UX NPE0SOoSEHMS.

Matepuanbl U MeToapbl. [lpoBefieH aHanM3 HopMaTUBHOM 6a3bl Poccuiickoit Depepaumm, perynmpyioLien NpaBoBble OTHO-
LUEHMS NIPY NPOXOXAEHWM NpoLeaypbl TMLEH3MPOBAHUS MEAMULMHCKON LeATeNbHOCTU rocyLapCTBEHHBIMU U YaCTHBbIMM Opra-
HW3aLMAMM CUCTEMBI 34PaBOOXPAHEHUS, @ TAKIKE aHanu3 cyneOHOM NPaKTUKW No NOBOAY BO3HWKAKLLMX NPW 3TOM NpaBoOoT-
HOLLIEHWIA.

Pesynbtat. HecMoTps Ha 06LMpHYl0 HOpMaTUBHO-NpaBOBYIO Ba3y Mo UccnedyemMoMy BOMPOCY, SMLEH3MOHHbIE TpeboBaHMs
copepxart B cebe psf NpobneMHbIX acneKToB, CO3LAKLIMX NPENSTCTBUA ANS NIMLEH3MATOB W COMCKATENen IMLEH3UN U Tpe-
ByloLLMX 3aKOHOAATENBHOMO paspeLueHus. B cBA3mM ¢ 3TuM aBTopaMm NpefJIoXeHbl MyTW PeLleHNs UMEIOLLMXCS MPOTUBOPEYMii
NyTeM BHECEHUS KOHKPETHbIX NPEeAJIOXEHMIA N0 U3MEHEHMI0 LElCTBYIOLLEr0 3aKoHOAaTeNbCTRa. [penoXeHHas onTUMK3a-
LMa npolenypbl IMLEH3MPOBAHMS /1S BCEX YYaCTHUKOB MPOLLECCa, @ TaKiKe MUHUMM3aLMS PUCKOB, BLITEKAIOLLMX M3 3TUX
NPaBOOTHOLLEHMIA, M0 MHEHWUIO aBTOPOB, B MOSIHOW Mepe OTBeYaloT MOCTaBfeHHbIM 3afayaM obecreyeHus Npas rpaaaH
Ha KayecTBeHHYI0 1 Be30MacHyl0 MeAULMHCKYI0 MOMOLLb.

KnioueBble cnosa: JINLEH3MPOBaHKe; MeAUUMHCKAas AeATeNbHOCTb; MeAULMHCKaA opraHn3auuns; IMLEeH3N0HHbIe Tp960BaHI/I$I;
JIMLEH3UPYIoLLIMe opraHbl.
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Procedure for licensing medical activities at the
present stage: problems and ways to overcome them
Valeriya V. Kolenova, Yuliya L. Shepeleva

Rostov State Medical University, Rostov-on-Don, Russia

ABSTRACT

BACKGROUND: One of the tools for ensuring the quality of medical care and medical services is licensing procedures for ad-
mission to medical activities, which include licensing. Licensing is indicated as a mandatory condition for carrying out medical
activities in the list of types of activities for which licenses are required (clause 46 of Article 12 of the Federal Law “On Licensing
of Certain Types of Activities”). Since life and health are the most important universal human values and are legally enshrined
at the level of the Constitution of the Russian Federation, the study of the healthcare sector, including from the point of view
of legal support for procedures for admitting individuals and legal entities to medical activities, is of exceptional scientific and
practical interest. It should be noted that the institution of licensing of medical activities is one of the legal institutions that is
constantly undergoing legislative changes, which allows us to speak about the relevance and relevance of this issue. Issues of
licensing medical activities quite often come to the attention of researchers, however, due to the dynamic changes in the cur-
rent legislation on the issue under study and the presence of quite extensive judicial practice, they require additional research
in order to resolve problematic issues that arise in practice.

OBJECTIVE OF THE STUDY: based on an analysis of the regulatory framework for licensing medical activities, to identify prob-
lematic procedural issues and determine ways to improve the current legislation regulating the provision of medical care and
medical services.

MATERIALS AND METHODS: Using the method of expert assessments, an analysis was carried out of the regulatory frame-
work of the Russian Federation regulating legal relations during the procedure for licensing medical activities by organizations
of the public and private healthcare system.

RESULTS: Licensing as an institution of law is complex in terms of the legal relations it generates, combining at its core the
legal norms of two broad branches of law — administrative and civil. At the same time, licensing is a mandatory criterion for
the functioning of a medical organization and includes a number of requirements for such organizations. Despite the extensive
regulatory framework on the issue under study, licensing requirements contain a number of problematic aspects that create
obstacles for licensees and license applicants and require legislative approval. In this regard, the authors have proposed ways
to resolve existing contradictions by making specific proposals to change the current legislation. The proposed optimization of
the licensing procedure for all participants in this process, as well as minimizing the risks arising from these legal relations,
according to the authors, fully meets the objectives of ensuring the rights of citizens to high-quality and safe medical care.

Keywords: licensing; medical activities; medical organization; licensing requirements; licensing authorities.
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0B30PHI

AKTYAJIbHOCTb

OTaenbHble BUALI AEATENbHOCTM Ha TEPPUTOPUM HaLLEro
rocyaapcTaa, B TOM UuUC/e MeMUMHCKas, OTHOCATCA K Ka-
TEropum NiuueHsupyemblx. HeobxoAMMOCTb NMLEH3UpOBaHUS
MeIMLMHCKOW JeATeNbHOCTU CBA3aHa C HeobXOLMMOCTbIO
0becneynTb BbICOKMIA YPOBEHD OKa3bIBAEMbIX YCIYT NULLAMM,
obnagatLLmMK cneumanbHbIMU No3HaHWAMM, Be3onacHoCTb
obcnymBaHMs NauMeHToB, MeAUUMHCKOro obopynoBaHus,
T. €. CobNloeHNe BCEX HOPM 3aKOHa, NpeabsBAEMbIX K Ka-
YecTBY NpefoCTaBAseMbIX HaceneHuio ToBapoB u ycayr [1].

CucTema 3apaBooxpaHeHust B Poccuiickon ®epepaumnn
B HaCTOALUMIA MOMEHT BCE eLLle HaXOAUTCA B CTafMW aKTUB-
Horo pecopMUpOBaHUs, B CBA3M C YEM U3y4eHue NpoLieaypbl
JIMLLEH3UPOBAHUS MeAULIMHCKOW JEATENbHOCTU B KOHTEKCTE
M3MEHEHMIN [elCTBYIOLLEr0 3aKOHOAATeNbCTBA npuobpeTa-
eT 0cobylo aKTyanbHOCTb. [1pn 3TOM K HacTosLLeMy MOMEHTY
CO3AaHa [OCTaTOYHO 0BLIMpHas 3aKoHOAATeNbHas W MpakK-
TMYecKas 6asa M HaKomneH OMpeAesieHHbI OMbIT M0 pas-
JIMYHBIM acrneKTaM KayecTBa OKa3biBaeMOW MeLULMHCKOM
MOMOLLM U MeJMLMHCKMX YCNyr, B YacTHOCTU pa3paboTaHbl
HOPMBbI OCHALLEHHOCTH MeIMLIMHCKUX OpraHW3aLmii, BbICTpO-
€Ha CUCTEMA BbICLLEr0 U CPefHero npodeccoHanbHoro 06-
pa30BaHusl, a TakXKe LONOJHUTENBHOrO NPoheccMoHanbHoOro
06pa3oBaHMA MeLMLMHCKWX CMeLManncToB, BBEAEHa NMpUH-
LMnManbHo HOBas AJ1s1 0TeYeCTBEHHOM CUCTEMBI 30paBOOXpa-
HeHWs MpoLefypa akKpeauTauum MeAULMHCKUX paboTHUKOB
nT. A

06LwmMM KpUTeprUeM ANs BCEX Y4aCTHUKOB NMLIEH3MpOBa-
HWS ABNISAIETCA Ha/MYMe eAMHOM0 NOAX0Aa B NpaBoNpUMeEHe-
HWK, a TakKe obecneyeHne coboAEHNS KOHCTUTYLIMOHHOIO
MPUHLMNA BEPXOBEHCTBA 3aKOHA, KOTOPbIN LOMIKEH eANHO0-
BpasHo TONKOBATLCA KaK rpaaaHaMm, Tak U JOMKHOCTHBIMU
JMLAMM U UMETb OAMHAKOBOE MPUMEHEHWE Ha NPaKTUKe.

MeauumMHCKan nedTenbHOCTb BbICTYMAET B KayecTBe Of-
HOro U3 NMPMOPUTETOB rOCYAAPCTBEHHOW MOSIUTUKM, B CBA3M
C YeM HOpMaTMBHO-TPaBOBOM Hase Mo AaHHOMY Hanpaene-
HUKo yaenseTcs 6onblioe BHMMaHWe. Beuay cneumnduyHocTH
paccMaTpUBaEMOro BUAA S3KOHOMUYECKO AEATENIbHOCTM OHa
TpebyeT Hanuumsa COOTBETCTBYIOLLIEN Pa3peLUNTENbHOM [LOKY-
MEHTaLWW, B TOM YKCTIE JIMLLEH3UM, CaM NPOLLECC NOJYYEHMS
KOTOpOW B 3aKOHOL,ATeNbCTBE UMEHYETCS IMLEH3MPOBAHUEM,
a COBOKYMHOCTb 0becneynBaloLLux HOPMaTUBHO-MPABOBbIX
HOPM — WMHCTUTYTOM JILEH3UPOBaHUA.

Mpouenypa NMLEH3MPOBaHUA UMEET CBOE KOHEYHOM
Lenbko cobniofieHne NpyY OKa3aHUM MeAMLMHCKON MoMOLLM
1 MeAVLIMHCKWX YCIYT 3aKOHOLATeNbCTBa, 00eCneymBaloLLEro
MpaBo rpa)AaH Ha Nofy4eHne KayeCTBEHHbIX 1 6e30MmacHbIX
yenyr.

Lene uccnedosaHus — Ha OCHOBaHUM aHanu3a HopMa-
TUBHO-MPaBOBOM 06a3bl MULEH3MPOBAHUS MeOULMHCKON [e-
ATENbHOCTW BbISBUTb NPOBNEMHble MpoLeLypHblE MOMEHTHI
W OMpefenuTb MyTW COBEPLUEHCTBOBAHUS LEWCTBYHLLErO
3aK0HOAaTeNbCTBa, PerynupytoLLero chepy oKasaHus Meau-
LMHCKOW NOMOLLYW U MeULIMHCKUX YCIyT.

Tom 43,Ne 2, 2024
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V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

MATEPUAJIbl U METO/bI

MpoBeaeH aHanu3 HopMaTMBHOW 6asbl Poccuiickon Qe-
Aepaunu, perynvpytoLLen NpaBoBble OTHOLIEHUS MpU Npo-
XOXAEHWN npouenypbl JMLEH3UPOBAHUS MeaULMHCKON
AEeATeNbHOCTM roCyAapCTBEHHBIMU M YaCTHBIMU OpraHW3aLy-
SIMU CUCTEMbI 3paBOOXPaHEHMS, @ TaKXKe aHanu3 cyaebHoi
MPaKTUKM MO TaKUM NPaBOOTHOLLEHUAM.

3Tnyeckasn KcnepTmsa
JITnyeckas JKCNepTu3a He npoBoauiach, Tak Kak Ctatba
HOCKT 0030pHbI/ XapaKTep.

PE3YJIbTATbI U OBCYXXAEHUE

3aKoHopatenbHble TpeboBaHus, NpeabABASEMble K Npo-
Leaype JMLEH3VUPOBaHMS, OTPaeHbl B psafe HOPMATUBHBIX
[0KYMEHTOB Pa3fIMyHOro ypoBHs. B yacTHoCTK, Takue HOPMbI
cofepxur cT. 12 DefepanbHoro 3akoHa «0 MMLEH3MPOBaHUN
OTAENbHLIX BUAO0B [EATENbHOCTU» |, B KOTOPOM YKa3aHO Ha
HeobxoMMOCTb NMLIEH3UPOBaHNSA MeJULMHCKOMN [LeATeNbHO-
CTW, @ TaKKe NPeACTaB/eH NepeyeHb BUAOB MeLULMHCKON
JeATeNbHOCTHM, NOANEXALLUMX TaKoW npoueaype [2].

OTMeHa paHee [eWCTBYIOLWMX nocTaHoBneHui [lpasu-
TenbcTBa ot 16.04.2012 N° 2917 m ot 15.05.2020 Ne 688°
npuBesa K U3MeHeHWAIM 3aKOHO[aTeNbCTBa B AaHHOM cdepe.

C ceHtabpsa 2021 r. odpopmneHme 1 nepeodopmMneHne Me-
OVILMHCKOW NIMLIEH3UM OCYLLECTBASIOTCS MO HOBbIM NPaBuiaM,
YCTaHOBJIEHHBIM B NOOXEHUW, YTBEPKAEHHOM [locTaHoBNE-
HueM [NpasuTenscTBa Poccuiickon ®epepaumm ot 01.06.2021
Ne 852, KoTopoe sBnseTca akTyanbHbIM o 01.09.2027 [3].
Mpn 3ToM B CBA3M C HOBOBBEAEHUSMU MNepeyeHb paboT
(ycnyr), cocTaBnAOLLMX MeLMULMHCKYI LeATeNbHOCTb, npe-
Tepren KOpPeKTMPOBKY, a TpeboBaHUA K nMLeH3MaTaM 1 co-
UCKaTeNAM JILEH3UN NOMEHSIUCh.

l'oBOps 06 M3MeHeHUsAX, BHECEHHBIX HOBBIM NMOCTaHOBJE-
HWeM, HeobXoMMO 0TMETUTD CrieaytoLLee:

1) HeobxoAMMOCTb MOMYYEHUS PYKOBOAMTENIEM Meau-
LMHCKON OpraH13aLmm 1 ero 3aMecTuUTeNsiMu NpoduibHoro
BbICLLEro 00pa3oBaHMs U MMeloLLErocs cTaxa paboTbl no
CcneumanbHoOCTM Kak obs3atenbHoe TpeboBaHWe 0T coucKa-
Tens MLEH3UM NOTEPANO CBOK aKTYaslbHOCT;

2) oTAenbHble ycnyru 1 paboTbl Ha3BanM MHLIM 0OPa3oM,
HO Mo/Ty4aThb B CBA3M C 3TUM HOBYIO JIALIEH3MIO HE HYXHO, No-
CKOJbKY COrJIacHO MEepeyHio, UMEHLLEMYCS K MOJIOXKEHMIO,
B OTHOLLIEHUM HEKOTOPbIX MeAMLIMHCKUX YCITYT YCTaHOBUIW TOX-
LEeCTBEHHOCTb. VcKNoueHWe NpeacTaBnseT cuTyauus, Koraa
M3MEHSIETCA MECTO BELIEHNUS JINLEH3UPYEMON [EATENbHOCTY.

AHanusupys 3akoHoAaTenbCTBO B JaHHOW cdepe U yKa-
3aHHOE MOJOXKEeHWe, OTMETUM, YTO MOCNeAHUIA [OKYMeHT
nopoaun 6osblUoe KONMYECTBO BOMPOCOB Y MeOMLMHCKMUX

] https://www.consultant.ru/document/cons_doc_LAW_113658/.
z https://www.consultant.ru/document/cons_doc_LAW_128742/.
j https://www.consultant.ru/document/cons_doc_LAW_352718/.

https://www.consultant.ru/document/cons_doc_LAW_385633/.

231


https://www.consultant.ru/document/cons_doc_LAW_113658/
https://www.consultant.ru/document/cons_doc_LAW_128742/
https://www.consultant.ru/document/cons_doc_LAW_352718/
https://www.consultant.ru/document/cons_doc_LAW_385633/

REVIEW

Vol 43(2)2024

Russian Military Medical
Academy Reports

Tabnuua. MpeanoxeHna NPodUbHbIX acCOLMaLMIA U NPUHATLIE MO HAM pPeLLeHKs
Table. Proposals of specialized associations and decisions taken on them

BHeceHHble npeannoXxeHuna

Pewenus MMHMCTEpCTBa 3[paBo0OXpaHeHna

YTOYHUTb HOPMbI NOJIOXEHNS B YaCTH, KacaloLueiics!
nepeodopMIIeHNs IMLIEH3UN

Mpy 0Ka3aHUM NNaTHbIX YCAYr pasfenuTb NOIHOMOYNS
Poc3npasHag3opa u PocnotpebHaasopa

He BHOCUTb M3MeHeHUiA B NpeablayLLylo peaaKLyio
3aKOHa B YacTu, OTHOCALLEACA K IMLEeH3MpoBaHuIio pabor,
COCTaBNAIOLLMX MEJMLMHCKYIO [eATeNbHOCTb

Nckniounts TpeboBaHus 0 NpecTaBneHUn CBUAETENbCTBA
0 rOCy/apCTBEHHOI PerucTpaLmy MeauLMHCKUX U3aenmil

WckniounTb MYHKT 0 Ha/lM4nK BbICLLEro MeAULIMHCKOro 00-
pa3oBaHuA no COOTBETCTBYIOLIJ,EVI cneunanbHOCTU onsa
VHOUBMAYaNbHOro npeanpuHuMarensa

WckniounTb MYHKT 0 Hann4mMn BbiCLLIEro MeAUUNHCKOro
06pa30BaHVIFI Y pyKoBoautensa MeAMLMHCKOM opraHusaumu

06ecneunTb BO3MOXKHOCTb A0MYCKA paboTHUKOB K TPYL0BOWA
LeATeNbHOCTW He TOJIbKO Mo TPYA0BOMY [L0roBOpY, HO U Ha
WHBIX FPaAaHCKO-NPaBOBbIX YCOBUAX

YuuTbIBaTH B CTAHAAPTaX OCHALLEHUS ceLnduKy
OKa3blBAEMbIX Me[MLIMHCKUX YCIyr

YacTUyHO MPUHATO BO BHUMaHMe (BKITIOYEH CMIMCOK TOMAECTBEHHBIX
yenyr, 0653aHHOCTb N0 NepeoopMIEHHI0 IMLIEH3MIA BO3JIOXEHa

Ha MeJULMHCKKe OpFaHVI3aLI,VIVI)

He NPUHATO BO BHUMaHue

He NPUHATO BO BHUMaHue

He NPUHATO BO BHUMaHue

BHeceHbl COOTBETCTBYHLLNE U3MEHEHUA

BHeceHbl COOTBETCTBYHOLLINE N3MEHEHUA

He NPUHATO BO BHUMaHue

He npuHsTo BO BHUMaHKe

accoumaumii. Ero paspabotumkv NpuHAIM BO BHUMaHWe He
bonee TpeTM npensioXeHHbIX paboTHMKAMM MpaKTUYecKo-
ro 3[paBOOXpaHEHUs 3aKOHOLATeNbHbIX MHULMATUB [4].
KpoMe Toro, akcnepTbl 06paTnm BHUMaHWe Ha HeCOOTBET-
cTBue psfa GopMynMpPOBOK W U3NULLHWE TPEBOBaHUSA KO BCEM
CTOPOHAM BO3HMKAOLLMX NPaBOOTHOLUEHW [5]. CpaBHUTENb-
HbI¥ aHafIM3 BHECEHHBIX NPEAJI0XKEHNUN U MPUHATBIX PELLEHUI
npeacTaBsneH B Tabnuue.

Mo MHeHuMio 3KkcnepToB HaumoHanbHOM accoumaumn Me-
BVLMHCKUX OpraHv3aLyii, BHECEHHbIE MPEeIOKEHNS B Cllyyae
MOJIHOTO WX YA0BNETBOPEHUS! MOIM Bbl MCKIIOUUTL KOPpYN-
LIMOHHble pUCKK. B yacTHoCTW, pasrpaHuyeHre MOSTHOMOUUIA
PocapnpaBHazn3opa v PocnotpebHazzopa npu KoHTpone 3a
OCYLLIECTB/IEHUEM OPraHM3aLMaMM U YUPEXAEHNAMM MNATHBIX
MeJMLIMHCKUX YCITYT UCKIUM0 bbl aKTbl 3n0ynoTpebeHuii.

Bbi3Bano KpUTUKY U peLLeHne 0 COOTBETCTBUM BCEM Tpe-
boBaHMAM, KoTOpble MOTYT ObiTb NpeLbsABAeHbl K CynebHo-
MeIMLMHCKOW 3KCMepTuU3e, OpraHW3auui, 3aHUMaloLLMXCS
pasHbiMM Buaamn CM3. Pe3ynbTaToM Takoro pelueHus mMo-
KET CTaTb YX0[, C pblHKa CyAebH0-MeMULMHCKOMN 3KCNEepTH3bI
KaK YaCTHbIX, TaK ¥ BOMbLUMHCTBA FOCYAapCTBEHHbIX OpraHu-
3aLK, YTO MOXKET NMPUBECTM K MOHOMOM3ALIMUM.

MocraHosnexnem MpasuTenscrea ot 16.02.2022 N° 181°
B aHanM3upyeMoe MOJIOXKEHWE BHECEHbI U3MEHEHUS, U YC-
JI0BUS| TULLEH3VNPOBaHNS Me[MLMHCKOW LeATeNbHOCT BHOBb
npeTepneny u3MeHeHus. TaK, onpeAeneH MOpsSLOK nofjaun
3asBNeHUs 0 NpeSOCTaBEHUN JIMLEH3UM U CPOKM, B KOTO-
pble JIMLIEH3VPYIOLLEMY OpraHy HeobxoAMMo peLuuTb Bompoc

° https://base.garant.ru/403553124/.
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0 Bblaye pa3peLleHus, a TakKe NpaBKna OLEHKU CoUCKaTens
WIN LepxKaTens MLEH3NUN JINLEH3MOHHBIM TpeboBaHusaM [6].

B HacTosLiee BpeMs nojaya COOTBETCTBYHOLLErO 3asB-
nenus u TpebyeMbIX LOKYMEHTOB CTana BO3MOXHOW Yepes
EnvHbIN nopTan rocynapcTBEHHbIX M MYHULMMAMbHBIX YCAYT.
CornacHo NONOXEHWHO, 3asBNEHWE O MPeAOCTaBNEHUM JiU-
LIeH3MM Ha OCYLLLECTB/IEHWE MeWULMHCKOW LeATeNbHOCTU CO-
UCKaTes0 Heobxo[MMO OTNPaBAATb UCKIHYMTENIBHO Yepes
noptan locycnyru.

HecmoTps Ha gocTtatoyHo o6LIMpHYID HOpMaTWBHO-Mpa-
BOBYl0 Ba3y no uccregyeMoMy BOMPOCY, 3aKOHOAATENbHOE
obecreyeHne TULEH3MPOBAHUS MeMLMHCKON [eATeNbHOCTH
OT/IMYaEeTCA BbLICOKOM AWMHAMMYHOCTbHO, YTO 0BycnoBneHo
CNOXHOCTbH0 [aHHOr0 MPaBOBOr0 MHCTUTYTA M HalMuMeM
npobnemHbIx acneKkTos [7].

MpoueccyanbHble BOMPOCHI JIMLEH3UPOBAHUA MeOULMH-
CKOM [esTeNbHOCTM MoApobHO periiaMeHTMpOBaHbl BeLOM-
CTBEHHBIMW HOPMAaTUBHBIMW aKTaMy, OJHWM U3 KOTOpPbIX SIB-
naetca AIMUHUCTPaTMBHBIN pernameHT Poc3apasHazsopa PO°,
KOTOPbIi MPUHAT OTHOCUTENIbHO HEaBHO W CYLIECTBEHHO
TpaHcdopMMpoBan MpoLeAypHble acneKThl JIMLEH3MPOBa-
HWA MeLMUMHCKON feaTenbHocT. OaHaKo MMLEH3MPOBaHKe
MeJMLMHCKOW BeATenbHOCTU pernameHTupyetcs ewle u [lo-
cTaHoBneHueM [lpasutensctea PO ot 01.06.2021 N2 852 !
B [OMOJHEHME K KOTOPOMY BCTynun B AeiicTBue [lpukas
Munsapasa ot 19.08.2021 N° 866H°. Mpu 3TOM HUM OAMH M3

;’ https://www.consultant.ru/document/cons_doc_LAW_185337/.
https://www.consultant.ru/document/cons_doc_LAW_385633/.
’ https://base.garant.ru/402680780/.
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BbILLIEYNOMSAHYTbIX JOKYMEHTOB He COAePXUT AuddepeHum-
POBaHHbIX TPeb0BaHMiA K KOHKPETHBIM BuAaM paboT u ycnyr
B PaMKax JMLEH3MpYeMoN MeLULMHCKON AeSTENbHOCTU.
3aKoHoaaTenb OrpaHUYUIICA NepeyHeM caMmux BULOB Mefy-
LMHCKUX yCnyr, TPebYHLMX NoNYYeHUs IMLEH3WM, U 0BLLMM
nepeyHeM TpeboBaHWN K HUM. HeKoTopble U3 Takux ycno-
BMIN NPeACTaBASAIOTCA AOCTATOYHO CIIOXHO BbIMOIHUMBIMY,
HanpuMep HanMuMe 3aKJIOUYEHHbIX TPYAOBbLIX [0r0BOPOB
C paboTHMKaMM [N OpraHM3auui, NoayYaloLmx NULeH-
310 BrepBble, UM BOMPOCHI BHYTPEHHEr0 KOHTPO/S Kauye-
CcTBa 1 Be30macHOCTN MeAMLIMHCKOW [eATeNbHOCTY 1S YiKe
QYHKLMOHMPYIOLLMX U UMEKLLMX JILEH3NI0 MeLULMHCKUX
opraHu3aLmi.

Ncxops 3 HOpM BbILLEHA3BAHHOTO MOCTAHOB/EHUA
Mpasutenbctea PO ot 01.06.2021 N2 852, ocyuiecTBneHne
BHYTPEHHEr0 KOHTPO/SA KauecTBa M BesomacHocTM Mepu-
LMHCKON AeATeNbHOCTU ABASETCA OfHUM K3 TpeboBaHWi
K nuueH3maty. Mopsaaok Takux KOHTPOSbHBIX MeponpusTUi
onpefenseTcs PyKOBOAUTENEM MeAMLMHCKOW OpraHu3aumm,
Ha 4To NpsiMo YKasaHo B cT. 90 ®3 N 323 ot 21.11.2011.
PykoBofuTenb BrpaBe BO3/IOXMTb OCYLLECTBNEHME BbiLLe-
Ha3BaHHOTO KOHTPONS Ha BpayebHyl KOMMCCMIO, CO3[aBa-
€My B MEJVMLMHCKON OpraHW3auum B COOTBETCTBUM C NpHU-
Ka30M Munappascovpa3sutua Poccun ot 05.05.2012 Ne 5024,
lpumeyatenbHo, YTo B 00603HAaYEHHOM NpKKa3e YKasaHbl
(YHKLMM TaKOW KOMUCCUM, HO B LIESIOM BOMPOCHI €e CO3AaHMs
1 YHKLMOHMPOBaHWS 3aKOHOAATESb OTHOCUT K KOMMETEHLMHN
PYKOBOAMTENS MEAMLIMHCKOW OpraHu3aLum, NPUKasoM KoTo-
poro yTeepxpaaetcs [onoxeHue o BpadebHoi kommuceuu. O-
HaKO HWMKaKWX LOMONHUTENBHBIX Pa3bsACHEHMIA 3aKOHOLATENb
M0 OpraH13aLuy LeaTeNIbHOCTY BpaiebHOM KOMUCCUM He LaeT,
W B pe3ynbTaTe BCA BHYTPEHHSA JOKYMEHTALMA MeAULMHCKO
OpraHu3aumm, NOCBSILLEHHas BOMPOCaM [eATesbHOCTU Ko-
MWCCUM MO OCYLLIECTBIEHMIO BHYTPEHHEr0 KOHTPOMIS KayecTsa
1 6e30MacHOCTM MeMLMHCKON [eATeNbHOCTH, OLEHUBAeTCs
KOHTPO/MPYIOLLMMM OpraHaMu UCXOLS U3 TOSIKOBaHWS HOPM
MnpaBa KOHKPETHBIM JOMKHOCTHBIM JIMLIOM, YTO MOPOXAAET He-
TOYHOCTY B OLIEHKE BbINOJIHEHWS 3TOMO JIMLIEH3UOHHOTO Tpebo-
BaHMS U MOXET NPUBECTU K BO3HMKHOBEHWUIO KOPPYMLMOHHOV
COCTaB/IAOLLIEN CO CTOPOHbI SULIEH3UPYIOLLIEr0 OpraHa.

Ewe oavH npobneMHbIii MOMEHT, CBSI3aHHbIN C paccMaTpu-
BaeMbIM JIMLIEH3WOHHBIM TpeboBaHWeM, ycMaTpuBaeTcs B opra-
HM3aLMOHHOM KOMMOHEHTe [eATeNlbHOCTW BpayebHom KoMuc-
cun. Micxoaa u3 AencTBYHOLWMX MPaBOBbIX HOPM, OHA AOIMKHA
COCTOSITb M3 Npeficeaarens, 0AHOM0 WM ABYX 3aMeCTUTENEN,
CEKpeTapsl U YIEHOB KOMUCCUK. Ha npaKTuKe [ocTaTouHo npo-
bneMaTyHo 0becneynTb TaKoW YUCTIEHHbINA COCTAaB KOMUCCUM
HeBOMbLUMM MeOULMHCKUM OpraHW3auuaM u ocobeHHo Bpa-
YaM, 3aHMMAIOLLMMCA YaCTHOM NPaKTUKOW W 3aperucTpupo-
BaHHbIM B Ka4eCTBe MHAMBMAYaNbHbIX NpeanpuHuMateneii [8].
Mpn 3TOM OCYLLECTBEHNE MEAVLIMHCKON OpraH13aLmen BHY-
TPEHHEro KOHTpOns KayecTsa M Be30MmacHOCT MeaVLIMHCKOM

’ https://normativ.kontur.ru/document?moduleld=1&document
1d=227864.
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V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

LEeATeNIbHOCTU MyTEM OpraHW3auum AesTenbHOCTY BpadebHom
KOMUCCUMM — OJHO U3 00s3aTeNbHbIX MLEH3UOHHBIX Tpebo-
BaHMIA, 1 €ro MrHopMpoBaHWe pacLieHNBaeTCs Kak rpyboe Ha-
PYLLEHME NPaBOBbIX HOPM O JIMLIEH3UPOBAHUK 1 BIIEYET Mpefi-
YCMOTpPEHHYH) 3aKOHOM OTBETCTBEHHOCTb.

N3 BbiwecKasaHHoro cnepyet, yto auddepeHumaums
B [LeMCTBYIOLLEM 3aKOHOLATENLCTBE JIMLIEH3MOHHBIX TpeboBa-
HWM MO BMAAM OCYLLECTBNAEMOW MEAMLMHCKON LeATeNbHO-
CTW 1 NpefoCTaBASEMbIM YCIyraM NosoKUTeNbHO 0TpasATCs
Ha X03AUCTBYIOLLUMX CYOBEKTaX Pa3IM4HON OpraHU3aLMOHHO-
NpaBoBOii GOpMbI.

CnepytoLwmii HeManoBaXKHbIN BONpPOC, TPebyoLLMIA paccMo-
TpeHus, — 00s3aTeNbHbIA 1S UCMOSIHEHWUA HA BCeW Teppu-
Topum P® NopspoK opraHW3aumMm U OKa3aHUs MeaMLMHCKOM
MOMOLLM, YKa3aHHbIN B cT. 37 ®3 N2 323 01 21.11.2011 n B lNo-
TIOXEHIM O JINLIEH3MPOBAHIM MEMLIMHCKOI ieATeNbHOCTH .

lNopsanoK OKa3aHWs MedMLMHCKOWM NOMOLM MO onpefe-
NeHHOMy NPOQUITI0 COLEPIKUT BUAbI 0Ka3blBaEMOW MOMOLLY,
TpeboBaHmMsA K KBanudMKaLmm cneumanucToB U NpaBuna op-
raHU3auuu BesTeNlbHOCTM KabuHeTa cneumanncTa, BKIKYas
ero GyHKUMM, HeobX0AMMbIe LUTaTHbIE HOPMATUBbI, CTAHAAPT
OCHALLIeHWs,, a TaKkXKe NpaBufa opraHu3aumn LesTenbHOCTH
COOTBETCTBYHOLLErO OTAESEHNS.

TpebyeT paspeLueHus CUTyaLms, KOrna MeaULIMHCKUE 13-
[Eenvs, KOTopble BKIKOYEHbI B CTAaHAAPT OCHALLEHWA N0 TOMY
WAW MHOMY HanpaBieHW0 MedMLMHCKON AesTeNbHOCTH, He
MPOLLIM FOCYAAPCTBEHHYI0 pernucTpaumio Ha Tepputopun PO
1 Ha HUX He 0 OPMIEHO PerncTpaLMoHHoe YL,0CTOBEPEHME.
B yacTHocTH, B MopsALKe OKa3aHWs MeAMLMHCKOM MOMOLLY
B3POCJ/IOMY HAceNeHuIo Npu 3aboneBaHNAX HEPBHOMN CUCTEMBI
B CTaHAapT OCHalleHus kabuHeTa Bpaya-HEBPOsIora BKIK-
YeH Habop maxyuyux BeLLecTB ANS UCCNeA0BaHUA BYHKUMI
0b0HATeNbHOr0 aHanusatopa''. 3anpet Ha obpaLlleHre Me-
AVUMHCKUX W3[enuiA, He MNpolleAlumnx Ha Tepputopun PO
PerncTpaumio B YCTaHOBIEHHOM 3aKOHOM MOPSAAKe, HaLLes
CBOE HOpMaTUBHOE 3aKpenseHue B Y. 4 cT. 38 ®3 N2 323 ot
21.11.2011. MNpwn 3TOM Ha HALMOHANBHOM PbIHKE MeANLIMHCKUX
W3EeNMIA OTCYTCTBYIOT MOCTABLUMKM U NPOU3BOAMTENN, Y KO-
TOpbIX ObIN0 Bbl 0DOPMIIEHO PErMCTPaLIMOHHOE YA0CTOBEpE-
HWe Ha TaKoW NpefMeT OCHalleHus KabuHeTa Bpaya-HeBpo-
nora, Kak Habopbl naxyuux BeLecTs. Ha ocHoBaHMM 3TOr0 BCe
Y4aCTHUKM NpoLieaypbl IMLEH3MPOBAHUA B AAHHOW CUTyaLmm
MocTaB/eHbl B 04€Hb CNOXHOe nonoxeHue. C oaHol cTopo-
Hbl, Me AMLIMHCKOW OpraHu3aummu Heobxo4UMo B NOJHOW Mepe
cobtocTv TpeboBaHus, NpeabABNSAEMbIE K OCHALLEHMI0 Kabu-
HeTa Bpaya-HeBpoJiora LeNCTBYIOLLMM 3aKOHOAATENbCTBOM,
a 3HaumT 19 YCMEeLHOro NPOXoXAEHUA NPOLeAYpPbI INLEH-
3upoBaHua TpebyeMblii HAabop Mmaxyymx BELLECTB [LOSIKEH
ObITb. Mpy 3TOM HaNMLO ABHOE HapyLLEHWe MeAULIMHCKOM 0p-
raHW3aLmei HopM YroMsIHYTOM Bbile Y. 4 cT. 38 ®3 N2 323 ot
21.11.2011. C ppyroii CTOpOHbI, €CAIM IULLEH3MATOM Cobntoae-
Hbl TpeboBaHMA B YacTh 06paLLeHUs MeAVLIMHCKUX U3AENUN,

10 https://www.consultant.ru/document/cons_doc_LAW_385633/.
! https://normativ.kontur.ru/document?moduleld=1&document
Id=209808.

233


https://normativ.kontur.ru/document?moduleId=1&documentId=227864
https://normativ.kontur.ru/document?moduleId=1&documentId=227864
https://www.consultant.ru/document/cons_doc_LAW_385633/
https://normativ.kontur.ru/document?moduleId=1&documentId=209808
https://normativ.kontur.ru/document?moduleId=1&documentId=209808

234

REVIEW

MPOLUEALLMX FOCYAAPCTBEHHYI0 PErUCTPALMI0 U UMEHOLLMX
YO0CTOBEPEHWEe YCTaHOBEHHOMO 00pasua, 1, crefoBaTesib-
Ho, Habop HeobxoouMbIX BeluecTB B KabuHeTe Bpaya-He-
BpoOJiora OTCYTCTBYET, MMeeT MecTo (aKT HecobmogeHus
JIMLLEH3MATOM 00513aTeSIbHbIX JINLEH3MOHHBIX TpeboBaHmi [9].
B 0boux cnyyasx nMueH3MaT HeceT OTBETCTBEHHOCTb 3a Ha-
PYLLEHWE HOPM [ENCTBYIOLLEro 3aKOHOAATENbCTBA, a COUC-
KaTeslb PUCKYET He MOMy4nTb JIMLIEH3UK0 MO TOW e caMoii
npuumnHe. W Ha 3TOM 3Tane npobiieMHas CuTyaLmst BO3HUKaeT
yKe y NpaBonpUMEHUTENS, KOTOPOMY NPeACTOUT paspeLunTb
3Ty CMOPHY0 CUTYaLWIK0 C TOYKM 3peHuns 3aKkoHa [10].

PelueHue ykasaHHol npobrieMbl BUAMTCS BO BHECEHWM
M3MEHEHWIA B [leiCTBYHOLLEe 3aKOHOAATeNbCTBO b0 B Ya-
CTU YTOYHEeHMs TpebOoBaHMI K OCHALLEHN0 KabuHeTa no yKa-
3aHHOMy npoduto, IMbOo B YacTU 0TMeHbI TPebOBaHUA 0 ro-
CYLApPCTBEHHOI PErucTpaumn ans OTAENbHBIX MeOMULMHCKNX
uspenui [11].

[pyruM He MeHee 3HaUMMbIM MOMEHTOM NP NONYYEHUM
JMLEH3UM SBNSIETCS HaNMymMe TPYAO0BbIX 40roBOPOB, KOTOPbIE
COMCKaTeNb JINLEH3UN [OMKEH 3aKUMTb C paboTHUKaMmy,
MMeloLWKUMK COOTBETCTBYHOLLEe 0bpa3oBaHue. Ha mpakTuke
3Ta 3aKoHoLaTe/lbHas HOPMa BbI3bIBAET PSAZ MPOTUBOPEYMIA.

B kauecTBe NpuMepa npuBeseM pelueHne ApbuTpaxHo-
ro cyia PocTosckoit obnacTv ot 30.12.2022 N2 A53-18443 7,
BbIHeCeHHoe no Aeny Poc3apaBHaa3opa PocToBcKoi 0bnactu
no ucky k 000 «KnuHuka cuHeprus» (aanee — 06LiecTBo)
06 aHHyNMpPOBaHMM JULIEH3WM, BbIAAHHON MWHMCTEPCTBOM
3ApaBooxpaHeHus PocToBcKoi obnactu.

lpeaMeToM criopa SBUIOCh To 0bCToATENLCTBO, YTo ObLLe-
CTBO NpW Mojaye JOKYMEHTOB LIS MOSTYYEHUS JINLIEH3UM Ha
OCYLLECTB/IEHWNE MEIMLIMHCKOW AEeATENbHOCTU B TEpPUTOpU-
anbHbin opraH MepepanbHoit Cybbl 34paBo0OXpaHEHUA Mo
PoctoBckoi 0bacTi NpefocTaBuUio B KayecTBe AOKa3aTesib-
cTBa cobniogeHns ogHoro U3 TpeboBaHuiA CBeLEHNS 0 HAal4UK
TPYLOBbIX OTHOLLEHWA C PaboTHWUKaMK, COOTBETCTBYHOLLMMH
KBa/M(UKaLMOHHBIM TpeboBaHNAM K MeAUUMHCKUM paboT-
HUKaM, B TO BPEMS KaK COTPYAHMKM, B OTHOLLEHWUM KOTOPbIX
npousolLna crnopHas cutyauus, ¢ OBLLeCTBOM B KaKUX-nu-
00 TPYZOBLIX OTHOLIEHMSIX HE COCTOS/IM, @ OCYLLECTBASN
CBOW MEAMLMHCKYIO LEeATENbHOCTb B APYrod OpraHW3aLmu.
3710 06CTOATENLCTBO MCKIHOYAET BO3MOXHOCTb MOYYEHMS
06LLLeCTBOM JIMLIEH3MM, TaK KaK 0TCYTCTBUE TPYAO0BbIX AOM0BO-
POB C KBaNM(MLMPOBaHHBIMW paboTHMKaMW — obsi3aTenibHoe
yCrIoBYe L7191 BbINOJIHEHWSA 3asBNIEHHBIX paboT (ycmyr).

MocKonbKy Npy paccMoTpeHuu Aena B ApbutpaxHoM cyne
PoctoBckoi obnact 06uiectBoM He 6bino npepocTaBeHo
CYDY HUKaKMX MUCbMEHHbIX [0Ka3aTeNbCTB, NOLTBEPKAAN-
WX $aKT HanMuus TPYLOBbLIX OTHOLIEHMIA ¢ paboTHUKaMM,

" https://sudact.ru/arbitral/doc/W3C95wXFFHgZ/?arbitral-
txt=&arbitral-case_doc=%D0%9053-18443%2F22&arbitral-
lawchunkinfo=&arbitral-date_from==&arbitral-date_to=&arbitral-
region=_&arbitral-court=%D0%90%D0%A1+%D0%A0%D0%BE%D1%8
1%D1%82%D0%BE%D0%B2%D1%81%D0%BA%D0%BE%D0%B9+%D
0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D0%B8&arbitral-
judge=&_=1697547333283 (nata obpatuenus: 16.10.2023).
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1 CBEL,EHUIN 0 TOM, KaK OpraHu130BaHbl paboume Mecta 3Tux co-
TPYLHVKOB, CYA NPULLEN K BbIBOAY, YTO NPOAOIIKEHWE AaHHOM
K/IMHUKOM NMLIEH3MPYEMOiA AesTeNbHOCTU Be3 cobniopenns
06s13aTeNbHbIX TpeboBaHWiA NpeACcTaBNSEeT Yrpo3y MHTEpecaM,
M3HU M 3[0pOBbI0 PaXfaH, TaK KaK Mo CBOEW CyTW UMeeT
npeHebpexuTeNbHble OTHOLLEHWE K WUCMOJSIHEHMIO 3aKOHOAA-
TENbCTBA 0 MEAMULMHCKOW U MLEH3NPYEMON AEATENBHOCTH.

OTMETUM, YTO NpWU MPUHATUM TaKOro PELUEHUs opraH
NpaBoCyaMA WCXOAMN U3 TOro, YTo (aKT HapyLUeHWs caM
no cebe He MOXET CyXWUTb Be3yCnoBHLIM OCHOBaHWEM AN
aHHYNMPOBaHWA BbILLEYKA3aHHOI0 JOKYMEHTa, N03TOMY oLe-
HeHbl B COBOKYMHOCTY CYLLECTBEHHOCTb AAHHOTO HapYLLEHUS
¥ [0BOJ, O ero Mano3HauuTeNbHOCTH.

AHHynMpOBaHWe NULIEH3MM, MO HaLLEMY MHEHMIO, B 3TOM
Cyyae KakuM-NMO0 HaKasaHMEM He ABMAETCS, a CIYMMT
npeaynpeanTensHON Mepou, KOTopas CBAi3aHa co cneuudu-
KOV AesTeNnbHOCTH, 3aTparuBatoLLeli B psiae Cily4aeB KOHCTU-
TYLMOHHbIE NpaBa W cBobofbI rpaXaaH.

3AKJIOYEHUE

TakuM 0bpasoM, ucxonsa U3 3TOW CUTyauuu M aHanu3a
MHOM MpaKTMKW HanpaluMBaeTCca BbIBOA, YTO CobmofeHue
faHHoro nyHkta Monoxewnns ot 01.06.2021 N2 852" mo-
CTaTO4YHO NpobieMaTUyHO ANs MeAMLMHCKMX OpraHM3aLmn,
NpeTeHAYIOLMX Ha MPaBOo NOTyYeHNs AnLeH3WA. Bo-nepBbix,
C MOMEHTa NM0JayM JOKYMEHTOB Ha BblAayy JIMLEH3WUM Npo-
XOAMT NPOLOSIKMTENBHOE BPEMS, B TEYEHME KOTOPOro opra-
HW3aLMA He UMeeT NpaBo 0CYLLECTBNATH CBOK AEATENbHOCT,
Mpu 3TOM, COrNacHo TPYLOBbIM [oroBopaM, 3apaboTHas
nnata paboTHUKaM [0MKHA BbINjauuBaThCsH CBOEBPEMEHHO
B CPOKM, YCTaHOBJIEHHbIE BHYTPEHHUMM JIOKA/bHBIMU aKTaMM
1 3aKoHoaaTenbcTBoM Poccuickoii ®epepaumn [12]. B ceasu
C YeM He OCyLLeCTBAAILLAA [eATeNbHOCTb MeAMLMHCKas op-
raHW3aums B Nepuoz NpocTos HeceT GUHAHCOBbIE YObITKY, He
U3BMneKas npu 3ToM Npubbib. NpuyeM NpoaomKUTENBHOCTD
3TOr0 Nep1ofia MHOrAa B CBA3M C HaNpaB/EHWEM B JINLEH3U-
PYtOLLMIA OpraH HeMmosHoOro NakeTa [OKYMEHTOB, Heobxoau-
MOro [J181 NOSyYeHUs! IULEH3UM, MOKET UMETb LJIUTESbHBIN
CPOK, MOCKOJIbKY OH CYUCNSAETCSA 3aHOBO C MOMEHTa Npeso-
CTaBNieHNs HegocTakoLero fokymenta [13].

Bo-BTOpbIX, MeauuUMHCKMe paboTHWKM onnaTty 3a TpyA
B TOM 00beMe, KOTOpbI BO3MOXEH Mpu QaKTUYECKOM ocy-
LLECTBIEHNM CBOEI TPYLA0BOM AeATENbHOCTH (MpeMun, CTUMY-
NpYtOLLME BbINNIaThI), HEA0MOJYYakOT.

B-TpeTbux, 3aKntoueHue TpyLOBOro foroBopa ¢ pabot-
HWKaMK, KOTopble QaKTUYECKU NPUCTYMAT K CBOEN AeATeNb-
HOCTW Yepe3 MpOLOSIKMTENIbHOE BPEMS, B Cllydae OTKasa
JIMLEH3MPYIOLLIEr0 OpraHa B BblAaye SMLEH3UM CO3AaET Cy-
LLeCTBEHHble pUCKM Ans paboTogatens, NOCKOSbKY Tpyno-
BOE 3aKOHOAATeNbCTBO, B HacTHocTH cT. 83 TK PO, pery-
NpytoLLas NpaBOOTHOLUEHUS MpU PacTOPXEHUM TPYLA0BOrO
[0roBopa no MHULMaTvBe paboTofatens, He ycTaHaBIMBaeT

E https://www.consultant.ru/document/cons_doc_LAW_385633/.
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B KayecTBe OCHOBaHWA OIS PaCTOPXKEHWA 0TKa3 B JIMLEH-
31poBaHuK. TakuM 00pa3oM, COMCKaTeNb JIMLIEH3UN HeceT
PUCKM, MOCKOJbKY TaKol [OroBOP MOXET BbiTb pacToprHyT
TOSIbKO MO COFALLEHMI0 CTOPOH [14].

BbixofioM M3 CNOXMBLUEWHCS CUTyaLUMM MOXHO CTaTb
NpeLnoXeHWe COTPYAHUKAM YITU B OTMYcK 6e3 coxpaHeHus
3apaboTHoi nnatbl. Takas cuTyaumus yperynupyet Bonpoc
ybbITKOB paboToaatens B 3ToT nepuog, [15].

PaspelueHne 37O cuTyauuu BO3MOXKHO TOSIbBKO Ha 3a-
KOHOJaTeNbHOM YPOBHE NMyTeM BHECEHWUS! U3MEHEHWI B Aeii-
CTBYHOLLEE 3aKOHOAATENbCTBO O JMLEH3WpoBaHuu. Heobxo-
AMMo Nn. «B» Y. 5 [octaHoBneHws lNpasutenbctea Poccuidckon
®epepauym ot 01.06.2021 N° 852 " nanoxurs B cneaytoLLei
pepakumu: «Hanuuue y comckaTtens MLEH3WUM COrmaLLeHul
0 HamepeHuM paboTHMKOB, MMelLMX 0bpa3oBaHue, npes-
YCMOTPEHHOE KBanMGUKaLMOHHBIMW TpeboBaHUAMU K Meau-
LMHCKUM 1 papMaLieBTUYECKUM paboTHUKaM, U NpoLeHHO
aKKpeouUTaLMK creupanucTa uam ceptudukara cneumanmcTa
Mo cneuranbHoCTH, HeobxoaMMON ANs BbIMOSHEHMS 3asiB-
NIeHHbIX COMCKaTeneM nuueHsun pabot (ycnyr), ocyliecT-
BNATb TPYLOBYI0 JAEATENbHOCTb B MeAMLUMHCKOW OpraHu3a-
unn. 06s3aTeNbHBIM NMPUNOKEHNEM K TaKOMY COTMALLEHMIO
ABNsAeTCA BbiNucKa u3 MeiepanbHoro peectpa MeLULMHCKUX
paboTHMKoB (DPMP)».

MpennaraemMoe cornalleHue npeacTaBnseT cobon AoKy-
MEHT, 3aKpennsioLLMiA JKeNlaHWe CTOpOH 3aK/lyMTb B noche-
AytoLLeM TpynoBoi forosop B cootetcTBum ¢ TK PO, Bbinncka
n3 OPMP pomkHa BKlovaTh B cebs cBeaeHns 06 obpasosa-
HWK, OMbITe paboTbl ¥ YPOBHE KBaNMGMKALWMM NOTEHLMAMBHOIO
KaHOMAaTa, a TakKe 0 HalMyMM Y Hero JonycKa K MeuuuH-
CKOM [leATeNbHOCTM Mo Tpebyemoi cneumansHOCTU.

TakuM o0bpasoM, Bbinucka u3 ®PMP nosBonisieT MLEH-
3MpYIOLLEMY OpraHy OLEHUTb COOTBETCTBME MELULIMHCKUX
paboTHMKOB, C KOTOPbIMKU MaHWpYeTCs 3aKIlueHue Tpy-
AO0BbIX JOroBOPOB B MOCNeAylLleM, NpeLbsBseMbIM 3a-
KOHOM TpeboBaHusM. CornalleHne o HamepeHusix bymet
CBULETENIbCTBOBATb O TOM, YTO paboTHUK M paboTopatenb
rOTOBbI 3aK/I04YUTb TPYAOBOM [AOTOBOP C MOMEHTA Mosyye-
HWs MOCNeSHUM NULEH3UK. [laHHas anbTepHaTMBa TPYL0BOMY
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[,0roBOpY Ha 3Tane Mosly4eHnst IMLEH3MM BMOJIHE ONpaBAaH-
Ha, MOCKOJIbKY TeppuUTopuanbHble opraHbl Poc3apaBHap3o-
pa PO nMeloT BO3MOXHOCTb NpoBepuThL cBeaeHus u3 PPMP
W yL,0CTOBEPUTLCA B COOTBETCTBUM PabOTHUKOB, C KOTOPLIMM
npennonaraeTcs 3ak/yeHne TpyAOBbIX JOrOBOPOB, Mpefb-
ABNSEMbIM TpebOBaHUAM.

[lanee oTMeTUM, 4TO cornalleHue 0 HaMepeHusix Mpea-
ycMoTpeHo . 2 cT. 421 TK PO ™ n ero opuanyeckas cuna
Oyzmet 3aBecuTb OT cofiepaHus. CTOpoHbI Mo CBOEMY YCMO-
TPEHUIO MOrYT BKJIKOYMTb B HEFO KOHKPETHbIE 0b53aTeNbCTBa
Mo 3aKJIYEeHU0 TPYAOBOro [Or0OBOpA M €ro ycnoBus, 4To
B MocrefyloLeM noTpedbyeT OT HUX UCMOHUTL 3TU 4OroBO-
peHHocTK .

CornalueHue o HaMepeHUsAX 3alLMLLaeT Kak paboTopate-
N, TaK W paboTHMKA, NOCKOMbKY NPY BO3HUKHOBEHWM Cropa
MpY UCMONHEHUM TPYLOBOTO [OrOBOpa TaKoe COrMNalleHue
MOXET ObITb MCMOJb30BaHO CYAOM NpW TOSIKOBaHWM CaMo-
ro TPyLOBOrO A0roBOpa W CyA BnpaBe 0bpaTuTbCsA K HEMy
ONs yCTaHOBNIEHUS AEeNCTBUTENbHOW 06LLen BoaM CTOPOH
(4. 2 ct. 431 TK PO) [16].

PestomMupys BbILLENU3NIONKEHHOE, OTMETUM, YTO Mpefna-
raeMble U3MEHeHUs B [EWCTBYHLLYK HOPMaTUBHO-NPaBo-
Byl0 D6asy no BOMpPocaM JIMLEH3WUPOBaHUS MO3BOJIAT, Ha
Hall B3rNiAg, ONTUMM3MPOBaTL NPOLELYPY MLEH3MPOBAHUS
C TOYKYW 3peHus 3almTbl paboToaaTens B TPYAOBLIX NpaBo-
OTHOLLIEHMSIX.

AONOJIHUTENBbHAA UHOOPMALUA

UcTounuk duHaHcupoBanusa. ®OuHaHcupoBaHKe paboTbl He
MPOBOAMNIOCE.

KoHdnukT wuHTepecoB. ABTOpbl AeKNnapupylT OTCYTCTBUE
SIBHbIX WM MOTEHLMANbHBIX KOH(IMKTOB MHTEPECOB, CBSA3aHHbIX
¢ nybnmMKaumelt HacTosLLEel CTaTby.

JTnyeckas aKcnepTM3a. 3TUyecKas 3KCNepTU3a He NpoBOAY-
nack, TaK KaK CTaTbsl HOCUT 0630PHBIN XapaKTep.

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLECTBEHHbIA BKIaf,
B MpOBELEHWe WCCNeL0BaHWUA M MOAFOTOBKY CTaTbW, MPOYM
1 08obpunu GuHanbHyo Bepcuio nepes nybnukauuen.
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