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AHHOTAIIUA

[IpencraBneH 0030p TUTEPATYPHI O COJEPKAHUU U COCTABE aMUHOCAXaPOB B IMOYBAX, & TAKKE METOMKA HX
OJTHOBPEMCHHOTO OMpEJCICHUS B IOYBEHHON mpobe. M3ydyeHo pacmpesieficHHe COCTaBa aMHUHOCaXapoB
(TIrOKO3aMUH, TAJIAKTO3aMHUH MaHHO3aMIH, MyMypPaMFH) B TCOXUMHUYECKH COTIPsDKEHHOM kaTeHe. [loka3aHo, uTo
aMHHOCaxapa SBITIOTCS OTPakKeHHEM OHMOJIOTHYECKOW aKTUBHOCTH IOYB, KOTOpPas MPSIMO PETHCTPHUPYETCS IO
YBEJIIMYCHUIO JUIMHBI TPUOHOTO MUICTHS U OaKTepHaIbHOH OMOMOMACCHl, M KOCBEHHO — II0 YBEIHMUYCHHIO
KOJIM4ecTBa TUI(QHUPOB MHUKPOOHOTO TPOHCXOXKICHHA M TMPOAYKTaM TpaHCPopMmanuu nurHuHA. OcylieHue
arpocepeIX TMONYTHAPOMOP(GHBIX MOYB YCHIHUBACT M MHKPOOHOJOTHYECKYIO MAEATEIBHOCTh B HHUX, YTO
MOATBEPIKIACTCS TOBBIIICHHBIMEA 3HAYCHUSAMHE OOIIero cofep kaHus aMHHOCaxapoB U IMepepacipeeficHHeM X
cocTaBa, OCOOCHHO B JJIIOBHANBHBIX TOPH30HTAX, IPOSBICHHEM IIPOIECCOB MOOWIM3alMM OPTraHHYECKOTO

BEILECTBA B IIOYBAX.

ABSTRACT

This paper presents a literature review on the content and composition of amino sugars in soils, as well as a
methodology for their simultaneous determination in a soil sample. The distribution of amino sugars (glucosamine,
galactosamine, mannosamine, and mumuramine) in a geochemically coupled catena is studied. It is shown that
amino sugars reflect soil biological activity, which is directly measured by an increase in the length of fungal
mycelium and bacterial biomass, and indirectly by an increase in the amount of microbial diesters and lignin
transformation products. Drainage of agro-gray semihydromorphic soils also enhances microbiological activity,
as evidenced by increased total amino sugar content and a redistribution of their composition, particularly in eluvial
horizons, as well as by the mobilization of organic matter in the soils.

KaroueBble ciioBa: aMuHOCaxapa, BOAHBIA PEXUM, TMTHUHOBEIC (DEHOIBI, APeHaK

Keyword: amino sugars, water regime, lignin phenols, drainage

*MccnenoBanue BBHINOJHEHO B paMKax rocyaapcrBeHHoro 3ananust MI'Y numenn M.B. JlomoHnocoBa (Tema
Ne121040800146—3 "duznueckre OCHOBBI 3KOJIOTHYECKHUX (DYHKIIMHA TOYB: TEXHOJIOTHH MOHUTOPHHIA, IPOTHO3a
" ynpasieHus").

Beeoernue CBHUACTCIIBCTBOM, IJIA OLICHKH J1OJIHN MI/IKpO6HOFO asoTra
Caxapa SBIIOTCS  BaKHEHUIIEH  COCTaBHOMU B OPTaHUYCCKOM BCHICCTBEC IMMOYB.
HaCTbIO TpanIHHCTOﬁ NOACTUJIKH W  KOPHEBBIX KOMHOSI/IL[I/IOHHLIG OTHOLICHUSA aMHHOCAaxapoB

ocratkoB (Molloy et al., 1977). IlouBeHnas ¢ayHa u
MHKpO(IIOpa HCIOJB3YIOT PpacTHTEIbHBIE —caxapa
(mIeHTO3BI) B KAYECTBE HCTOYHHUKA YIIICPOa U SJHEPTUH.
OIHOBPEMEHHO  MHKPOOPIaHHW3Mbl ~ CHHTE3HPYIOT

OTpPaXaroT AKTHBHOCTD Pas3IMYHBIX rpyImn
MHKpPOOPTaHM3MOB B (POPMHPOBAHHH OPTraHUYECKOTO
BEIIECTBA II0YB, TaK KaK BBHICIINE pAacTeHUS HE
mpoaylmpyor  amuHocaxapa  (Sowden, 1977

rekcossl u oboramarTt umu mouBy (Cheshire, 1979;
Dormaar, 1984; Murayama, 1984). Tak, npunumas
CyMMapHYIO o6uomaccy MTOYBEHHBIX
MHUKPOOPTaHU3MOB, paBHOIl 175-680 kr cyxoro
BEIIeCTBa Ha TeKTap, coiepxanne 8§ % amuHO-N B
MUKpOOHOW  Macce W CpPEJHIOI0  CKOpPOCTb
pa3sMHOXkeHus: MukpoopranusmMos 30-40 renepauuii B
roj, MojyyaeM, 4TO B I[IOYBE 3a OJUH TOJ JIMIIb
MHUKpOOpranu3Mel cunresupyor 420-2176 xr N/ra
(ITanukoB, CangoBHukoBa, @puiann, 1984). Hanuuue
aMHHOCAaxXapoB B IIOYBAX — O3TO INEPBbIC IPU3HAKU
MUKpOOHOTO  coOoOINecTBa,  ydYacTBYIOIIETO B
MpeBpalieHn opraHuveckoro BemecTBa (Benzing-
Purde, 1981; 1984). Takum o6pa3om, coaepkaHue
pPa3NIUYHBIX CaxapoB MOXET OBITh BaXHEUIINM

Stevenson, 1982; Kenne, Lindburg, 1983). Mexay tem
paboramu Coelho et al., 1997 ob6HapyxxeHo, 4TO
TYMUHOBBIE KHCJIOTHI ITOYB cozepkat 1o 25 % azorta
amuHocaxapoB. [lo pesympraram 13C  SIMP-
CHEKTPOCKOIIMH T'yMHHOBBIX KUCIIOT B 001acTu 71 ppm
3aUKCHpPOBAaH OIMH W3 CaMbIX HHTECHCHBHBIX
CUTHAJIOB, CBOWCTBeHHBIH, mo Zech et al., 1987,
mpotoHam  monucaxapunoB. KosaneBa, Kosases
(2003), moka3amM, 4YTO XOTA W3-3a HAIOXKEHUS
CUTHAJIOB TPOTOHOB YTIIEpoaa OOKOBBIX IIEMOYCK
murauHa, O-alKWiIbHOTO — yriiepoia d3(QHUpPOB |
CHMPTOBBIX TPYII OTAEIHHO MUK MOJIMCAXAPHIOB HE
WHTETPUPOBAH, MMEHHO €ro BEJIMYHHA OMPEACsIeT
KOHCUHYIO IUPPY OTHOCHTEIBHOTO  COICPKAHUS
yraepoaa kapboruaparos: 1o 38 % B monekynax 'K
CBETJIO-CEPhIX OTJICCHHBIX IMOYB, UTO B 2-3 pasa BhIIIIE,
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YeM Tajo JApYyrux annpaTudyecKux, apOMaTH4YECKUX U
KapOOKCHJIBHBIX ~ CTPYKTyp.  [lomoOHeii  ¢akt
npeodyalaroiero  CojepXaHust KapOOruapaTtoB B
MOJIEKyJIaX T'yMYyCOBBIX KHCIOT oTMeuaercst Skjemstad
et. al. (1983) mis TyMyCOBBIX KHCIIOT KpacHO3eMa U
KpacHO ¢QeppanmutHOod mmouBEl ABcTpammn. Kogel

(1986),  Taxxe moKaszaja,  9TO  MOJICKYJIBI
(hyITBBOKHCIIOT ~ COCTOSAT — IPEUMYIIECTBEHHO M3
nosnucaxapunos. [edcrButensHo, no Kopanesoi

(2009), Bcien 3a yBenmmdeHHEeM (yIBBaTHOCTH TyMyca
YBEIMYHMBACTCA M IUIOMAAs OOCYXXKIAaeMOro IMKa B
TOPHO-JIyTOBBIX  anmpnuiickux (mo 43 %) wu
TUICHCTOIICHOBBIX MOrpeOeHHBIX mouBax (10 30 %). ITo
OpnoBy (1990), wuHKOpHHMpOBaHHME T'yMHHOBBIMU
KUCJIOTAMHA MOHOCAaxXapHuJioB, Kak W IPHCOEIUHEHHE
AMHMHOKHCIIOT, BO3MOKHO IyTEM BO3HMKHOBEHHsS N-
TIIMKO3UAHBIX  CBsi3ed.  Bo3MmoxHOCTh  ywacTus
aMHHOKHCIIOT B CHHTE3¢ TyMHHOBBIX KHCIIOT,
ocobeHHO TpunrTodaHa, THPO3WHA, (ECHHUIIATAHWHA,
Obula MOKa3aHa, COTNAcHO pesynbratam '*C, panee
3psaruHIEBEIM U 1p. (2004). [TosToMy manpHeIero
M3y4deHUs] TpeOyeT HE TOJIBKO BBIACHEHHE XapaKTepa
peakUuii BKIIOUEHMS a30Ta B COCTaB T'yMYCOBBIX
KHCJIOT, HO U BCETO CIEKTpa aMHHOCAXapoB KaKk MepHI
OMOXMMHUYECKON aKTUBHOCTH TTOYB.

OOBIYHO B TMOYBaX OIpeAensieTcs TOJIBKO
rmoko3amMuH  (GIuN) u  ramakrozamun  (CalN)
(Benzing-Purde, 1981; 1984), tak kak GIluN -

Ba)KHEWIIIasi COCTaBHAasT YacTh TPUOHOrO XUTHHA
(Parsons, 1981). ITo Sowden und Ivarson (1974), B
MHKYOAI[HOHHBIX YKCIIEPUMEHTAX IPUOBI CHHTE3UPYIOT
[IIIOKO3aMHUH, HO BpSJ I ranakto3amuH. [lostomy
Kogel und Bochter (1985), onpenensim oTHOIICHHE
[IIIOKO3aMHUH K TaJlakTO3aMHUHY, YTOOBI TOKA3aTh BKIIA]T
rpuOOB B Pa3pyIICHUU MOACTUIKA M TYMH(DHUKAIUIO B
rymycoBoM mnpoduie necHbix nouB. Ho TouHOE
npoucxoxaeHue ramakrodamuHa (CalN) B moumax
OCTaeTcsi COMHHTENBHO, TaK KakK OIpeesICHHbIE
TAaKCOHOMHYECKHE TIPYyMIbl TPUOOB TOXKE MOTYT
remepupoBath CalN (Herrera, 1992). Mypamun
HAMpOTHB, MNPOMCXOMUT He W3 TpuboB, a
UCKITIOYUTEIbHO M3 KIIETOYHBIX CTEHOK Oakrepuit
(Parsons, 1981; Kenne, Lindburg, 1983). IlpaBma, no
CHX TOp OBUI0O HEMHOTO H3BECTHO O MypamuHe, U
HUYero — o0 MaHHo3aMuHe B mouBax (Millar und Casida,
1970; Casagrande und Park, 1978; Zelles, 1988).
ManHo3aMHH ObLT OOHApPY)KEH B OCOOOKICTOUHBIX
nonucaxapuaax Streptococcus (Kenne und Lindburg,
1983), Salmonella u Escherichia coli (Wilkinson,
1977). bnarogapst Coelho R., Sacramento D., and
Linhares L. (1997), Obuio oOHapyXeHO, 4YTO
TYMHHOBBIE KHCJIOTBI B TI0YBaX MOTYT COJAEPIKATh
cienpl MaHHO3amMuHA. ClieoBaTeNbHO, MYpPaMHH H,
BO3MOXKHO, MaHHO3aMHH MOXHO HCIIOJB30BaTh IS
OIICHKH OaKTEpUANBLHOTO BKIIA/a B MPEBPAICHUH WIIH
o0oramieHMH  OpPraHWYecKoro  BellecTBa  a30Ta.
KoHeuHo, YMCIIEHHOCTh OakTepuil W TrpHOOB HENb3s
YCTAHOBHUTh MO KOJMYECTBY aMHHOCAXapoB, TaK Kak
amMHHOCcaxapa SBJISIOTCS UX MPOAYKIHMEH, pa3nuvHble

MUKPOOPraHU3MbI coaepxKar Pa3JINIHBIC
KOHIICHTpAalIU aMHHOCAaXxapoB. O}IHaKO OTHOIICHMUA
aMHHOCaxapoB MOTyT CIIYXXUThb cJIcaaMu

MPOUCXOXKIACHUA aMHUHOCAaXapHOro as3oTa B IOYBax.

Taxk xak MypaMHMH B 1O4YBax MHOPpOAYHHUPYCTCI

6aKT€pI/I51MI/I, OTHOLICHHUC FJ'IIOKO3aMI/IH/MypaMI/IH
MOJKET OBITh WHAWKATOpPOM BKJIaJa 6aKTepI/IaHLHHX
caxapoB B OpraH”M4YeCcKo€ BCIICCTBO IMOYB 11O

CPaBHEHHIO C IPyTUMH HCTOYHUKAMH.

AMuHOCaxapa MOTYT KOCBEHHO XapaKTepH30BaTh
JECTPYKIHUIO M TAKOTO YCTOHYMBOTO COCIMHEHUS KaK
JUTHUH B MOo4YBax. [lo3TOMy peuiarommm Juis
MUKPOOHO# AECTPYKIMH JIMTHUHA SIBJISCTCS HATUYHE
JIETKO pa3pyIiaeMbIX HCTOYHHKOB yIIIEpO/ia, TAKUX KaK
moycaxapuabl. MakcuManbHBIH 3¢dexr mpu 3ToM
MOXET JIOCTUTHYT B YCIIOBUSIX ONTHMAJIbHOTO U
MOBBIIICHHOTO yBiIaxHeHus. Amelung et al. (1999),
MoKazan Uil TI0YB CEBEPOaMEPHUKAHCKUX Ipepuit
BJIQXXHOCTh IIOYB BIIMSIET Ha COCTaB aMHUHOCAXapoB:

YBEJIMYEHHE  HOPMBI  OCaJKOB  NPUBOIUT K
NPEUMYIIECTBEHHOW  aKKyMYJSALUMM B [OYBax
aMHHOCaxapoB TpHOHOTO TIPOUCXOXICHMS, a He

OakrepuanpHOTO. OmnTHMaNbHAs TeMIleparypa st
AKKyMyJsIIMM aMuHocaxapoB — 12-15 °C. Astophl
OOHAPYKWIN TaKXKe, YTO CYMIECTBYEeT KIMMATHUCCKU
o0ycJOBJICHHAs  CBSI3p  JWHAMHKH  COICpIKaHUS
JIMTHUHA ¥ TIOIMCaXapyua0B B oyBax. OCHOBBIBAsICh HA
BBISIBJIGHHOHM 3aBHCHMOCTH COCTaBa aMHHOCaxXapoB OT
KJIMMaTU4eCKHX nmokaszareneii, Hamu (Kosanesa, 2009),
ObUla MpEeAJioKEHA METOMOJIOTHSl  HMCIOJIB30BaHUS
CIIEKTpa aMHHOCAXapoB B KadyeCTBE MOJIECKYJISPHBIX
METOK JIPEBHETO Me0TreHe3a.

CBenicHHH O TyJie aMHHOCAaXapoB B 30HAIBHBIX
moyBax Poccum kpaitHe Mmano, a wHpopMmarmu 00
HACTOYHUKAX n  OyTax  ux TIpeBpaICHS,
TpaHChOpPMAIMA H POIH B TyMycooOpa3OBaHUH B
Pa3HBIX MO3UIILSIX JaHAmA(Ta, HeT BooOme. [losTomy
LIENTBIO FICCIICIOBAHUS SBISCTCS H3YUCHUE CONCPKAHUS
U TmpoQUIBHOTO W JAHMMIA(THOTO pacHpeacICHUsN
AMHHOCAXapoB, a TAK)Ke BBISICHEHHUS B3aUMOCBSA3H HX
myJga ¢ OMOJOrM4YecKod aKTMBHOCTBIO MOYB U POJIH
HPOLECCOB IyMH(DUKALINH.

Ob6vekmamu uccnedoeanus

[TouBbl paiioHa wuccieAOBaHUN  arpocepsie
(cBeTyo-ceprle JeCHBIE — MO KIACCH()HUKAUU TOYB
1977 r., Luvic Retic Greyzemic Phacozems (Loamic,
Aric) — o xraccudpukammu WRB; Gleyic Greyzem —
mo xnaccudukanuun FAO) KoromeHCKOro ormoiss
(MockoBckass ob6mactb, Poccus) pa3HOH cTermeHH
3a00JI09EHHOCTH, c(hOpMHUPOBaHBI Ha
KPYITHOIIBIJIEBATO-UIIOBATOM ~ JIETKOM  CYTJIMHKE C
HU3KUMHU W CPEJHMMH BeJIuduHamMu Kodddummenrta
BOJIOTIpOHHUIIaeMocTH. B mpodmne  arpocepoit
riryboxoorieenHoi noussl Ap—EB-B1-B2-B3-BCg'-
Cg" (P-EL-BEL-BT1-BT2-BT3-BCg'-Cg") Ha
mukpornoBeimennn (N 55°06'51", E  38°18'32")
NIPU3HAKH THApOMOpdH3Ma TPOSBISIOTCS B BHUJE
peaxkux Mn-Fe koHkpenuil B 4eTKO BBIPRXKEHHOM
ropusonte BEL, kpeMHe3eMHUCTOIl NPHUCHIIKU IO
BceMy NpoQuIIio, MATEH oryieeHus B ropuzonrax BC n
C c riry6unsl 100 cM, TeMHOOKpAIIEHHBIX KPYHMHBIX
mATeH aMop(hHBIX TuApokcuaoB Fe m Mn ¢ Toit xe
rnyounsl. [Ipoduas arpocepoll TieeBaTod MOYBBI

Ap,fs,g'—EBfs,g"-Blg"-B2g"-B3g"-BCg"  (Pfs,g'-
BELfs,g"-BT1g"-BT2g"-BT3g"-BCg"')  oGmanaer
MPaMOPOBUIHOM OKpacKoi WJUTIOBHAAIIBHBIX

ropu3oHToB (0cobeHHo ropusoHTa BT2g"), Gonbmmm
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KOJINYECTBOM OpTITeNHOB B ropusontax P u BEL,
CU3BIMU KyTaHaMH. TsKeNbl IpaHyJIOMETpUYECKUi
coctaB o4yB KOJIOMEHCKOTO OMOJbs SBISETCS OJHOMN
13 MPUYUH KX BPEMEHHOTO N30BITOYHOTO YBIIaKHEHHSI.
Arpocepble  HEOTJIEEHHbIE U  TJIyOOKOOTJIEECHHBIE
(aBTOMOpPQHEIC) TIOYBBHI MHUKPOTIOBEIIICHAN
Konomenckoro omonbsst 00MafaloT NMEPUOIUIECKU
MPOMBIBHBIM TUIIOM BOJHOTO PEKUMA, 4 UX BIAKHOCTh
Ha MPOTSDKEHHMM BCETO TEIUIONO Iepuoja He
NPEBBIIAET  HAWMEHBIIYIO  BJIarO€MKOCTb,  YTO
CHOCOOCTBYeT  TpeoOagaHuio OKHCITUTEIHHBIX
ycnoBuil. Peaknys Mo4BeHHON cpenbl HEMTpanbHas U
6nu3Kas K HeUTpaabHOMH.

B 1989 r. B paiioHe ucciaenoBaHuil ObUT co3qaH

JKCIICPUMCHTANBHBI ~ METHOPATUBHBIA  MOJHUIOH
“KoukapeBo” (55°06'58” N 38°18 '37" E). Ha
MOJUIOHEe  OBLIO  TOCTPOCHO 6  aBTOHOMHBIX

IPCHAXHBIX CHCTEM IUIomansio 2—4 ra Kaxzaas.
CHCTeMBI CTPOWJINCH B TPEXKPAaTHOH ITOBTOPHOCTH.
VYkiamka IIacTMAacCOBOTO W TOHYAPHOTO JIpeHaxka
MPOM3BOIMIIACH HA OJHY U Ty e TayouHy - 1-1.2 M ¢
OIHUM W TEM € MEXJIPCHHBIM PacCTOSHHEM B 16 M
(Kovalev, 2024). HaubGonee »ddekTrBHAs paboTa
JIPEHAKHOM crcTeMbl Obla B miepuo ¢ 1990 mo 2008
rr., 3ateM 3(G(GEKTHBHOCTh JCHCTBUS JPECHAKHBIX
CHCTEM CHHM3WJAcCh 10 TpPUYUHE  3aWIMBAHUS
IpeHaxHbIX Tpy6. Haunnas ¢ 1989 1. Ha ocyieHHBIX
ydJacTkax OTOMpaJuCh MPOOBI arpocepoi TiieeBaToit
MOYBBI 1O  CpedHEH  IHHHA  MEXKIPESHHOTO
MPOCTPAHCTBA, TO €CTh HA PACCTOSIHHN § M OT JPEHBI.
Otbop o00pa3moB BO Bce TOABI HCCICIOBAHUH
NPOM3BOINWIICSE B  TpeThel  OeKkame  aBrycra.
OTto0OpaHHBIE B pa3HBIC TOIBI 00Pa3IBl HEOCYIICHHBIX
W OCYIICHHBIX MOYB XPaHWINUCh B BO3IYITHO-CYXOM
COCTOSIHHH.

IToapobHoe omucaHne 0OOBEKTa HCCIIETOBAHUM,

XapaKTCPHBIC pas3jinuund TUAPOJOTHYCCKOTO nu
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOTO PEKUMOB
HCCIIeAyeMbIX TOuB IpeacTaBieHo panee (Kovalev,
2021, 2024).

Memoowt uccneoosanus.

Jdnst  ompexpeneHus — aMHHOCaxapoB — ObLia
UCTIONIb30BaHa ~ MOIU(UIIMPOBAaHHAS  AMEIyHIOM

(Amelung, 1997) meronuka, KOTOpas B OTIHYHE OT
M3BECTHBIX JO CHX IIOp METO/MOB OIpeeNeHUs
amuHocaxapoB B mouBax (Oades, 1967; Benzing-
Purdie, 1981; Guerrant und Moss,1984; Kogel und
Bochter, 1985; Zelles, 1988; Ekblad und Naesholm,
1996) mo3BONSIET OHOBPEMEHHO OMpEneisITh B
MOYBEHHON mpobe 4 ammHOcaxapa (TJIFOKO3aMMH,
rajakTo3aM{H, MaHHO3aMHUH W MYpPaMHH) 3a CYeT
ucnonp3oBaHuss npu rugponmze 0,4 M KOH.
AnpoOMpOBaHHBIH METOJX COCTOSI M3 CJIEIYFOLIUX
JTaIlOB:

1.I'maponus moyBeHHBIX NMPOO (MPUOIUZUTEIHHO
0,3 mr N) B 6 M HCI ¢ wucnoms3oBaHHEM MHO-
MHO3UTOJIA B KayecTBe BHYTPEHHEro CTaHAapTa.
T'uapomus 0,4 M KOH npu pH 6,6-6,8 mo3Bossier
BBINIAIATh B OCAJOK BCEM MPUMECSM pPacTBOpA.
Caernas BBITSDKKA Grmaromaps 10 MUH.
nerTpudyruposanuo npu 2000 06. /MuH. oTHENIETCS
OT 0CaJIKa U MEPEHOCHTCS] B KOJOBbI U BBICYIINBACTCS

3amopaxxuBaHueM. OcaJloK IpOMbIBaeTCS B 3 M
METaHOJIa ¥ CHOBA OTAEISIETCS LEHTPU(BYTHPOBAHUEM.
2.0Ouumenne rugponuzata Ha GF6-cTekIsTHHO-
BoJIoOKHUCTOM (QuibTpe Gpupmbl Schleicher & Schuell ¢
HCIOJIb30BaHUEM POTALIMOHHOTO HCIIApUTEIS.

3. depuBatuzanus mo meroxy Guerrant und Moss,
(1984), mocturamack B CMECH NHPHINH-METAHONI B
cooTHOomeHnHn 4:1, KoTopas comepX HuT 32 MI/MI
THOpOKCHWI-THApoxiopuaa w40  wmr/mn 4-
(IMMeTHIaMUH)-ITHPHIITHA.

4 T'a3oxpomarorpaduyeckuii aHaIN3 HA Ta30BOM
xpomarorpape HP 5890 (Hewlett-Packard, Palo Alto
CA, U.S.A), OCHAIIICHHOM TJIaMEHHO-
WOHHM3AaLMOHHBIM  JETEKTOPOM ¥ KalWULIPHOH
kononkoit Ultra-2 (fuced ssilica, 25m amunbl X 0,2 MM
ID, tonmmwmua mnenku 0,33 wmxM). B kauectBe
HOCHTEIIS- U MapKepa CIIy»KHT ra3 Ny IIpu JaBJIeHUH B
kosoHke 110 kPa.

OnpeneneHne  MHUKpOOHOW ~ OMOMaccel |
0a3aIbHOTO JBIXaHUA. YTIEpOI MUKPOOHOIT OHoMacChl
B mouse (CMHK) OMNpenelsuldi METOIOM CyOcTpat-
napynmpoBanHoro neixanus (CU). Metox ocHOBaH
Ha H3MEPEHHH TIEePBOHAYANBHOIO MaKCHMAaJIbHOTO
Beiaenenus CO2 u3 MoYBkI, 00OraeHHO#i III0KO030ii.
OOpaser] BO3IYNIIHO-CYXOW IOYBBI IPOMYIICHHOMN
4yepe3 CUTO ¢ JUaMETPOM OTBEPCTUH 2 MM Maccoi 1 T,
MoMeIany Bo (JIaKOH eMKOCTBIO 15 MII, YBIIaXHSUIN
JUCTWIIMPOBAaHHOW  Bomo 1o  60%  momHOM
BJIATOEMKOCTH ¥ TPEIMHKYOUPOBAIH B TEUCHUE 7 CYT
mpu 22°C. Tlocne mpenuHKyOamuu K 00pasiy MOYBHI
nobasmsmn 0.2 Ma 5%-ro  pacTBOpa  TIFOKO3HI,
nHKyOupoBamm B TedeHue 3—4 4 mpu 22°C, 3areM
0oTOHMpal Ta30BYI0 MpoOy W3 (IIakoHa M H3IMEPsIIH
koHneHtpanuio C-CO2 Ha Ta3oBOM Xpomarorpade
Kpucramn Jlroke 4000M. Cmuk (Mkr C / T 1ouBbI)
paccunthiBatoT mo ckopoctu CUJ[ (mxn C-CO2 / t
MOYBHI / 1), UCTIONB3YS (GOPMYITY:

Cmuk = C/1 40.04 + 0.37. (1)

bazanbnoe gneixanme (BJ[) ompenmemsiim  mo
ckopoctu BeigeneHust CO2  mpenanHKyOHpOBaHHOM
moYyBo# 3a 24 4 nHKyOarmu npu Temreparype 22°C u
BIaXHOCTH 60%  OT MOJHOM  BIArOEMKOCTH.
[ponenypa m3mepenns b1 (mxr C-CO2/r mo4BEI/9) Ta
ke, Kak ¥ 411 CUJI, TonbKo BMECTO pacTBOpa IIIFOKO3bI
B mo4BYy BHOCHIHU (.2 MII/T JUCTHIUTHPOBAHHON BOJIBI.
VY aensHoe JIbIXaHUE MUKPOOHOI Gromacchl
(MuKpOOHBIN MeTabonudyeckuii ko3ddunuenr, qCO2)
paccuuThIBaIM 1O  COOTHOWICHHIO  CKOPOCTHU
0a3aNbHOTO JBIXaHUs K MUKPOOHOH Ouomacce:

qCO2 =B/l / Cmuk.(2)

YucneHHOCTh  KJIETOK  OakTepuid M JUIMHY
TPUOHOTO MUIETHS B IOYBE ONPEACISUTH METOAOM
JMIOMUHECHEHTHOW Mukpockormu (Meronsr..., 1991,
pacuer Omomaccel Oaktepuit (BB) wu rpubHOrO
munewusd (BMID) o ¢popmynam:

BB =Yb x 2x10-14, (3)

rne Ub — uncnenHocTh Oaktepuii B 1 r© obOpasma
mouBbl, a Owmomacca cyxoro BemiectBa st |
OakTepuanpbHOW  KieTku  obvemom 0.1  Mxwm3
cocrapysier 2x1074 .

BMI'= 0.628xr2 x JIMI'x107, (4)
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rie T — 3aMEpeHHBIH YycpeiHeHHBIH paguyc  (puc. 1) oOHapyXWIO yBEIMUEHHE UX COJCPIKaHMS O
oOpbIBKOB rpuOHOro wmwunemusi, JAMIT — nymHAa  Mepe  YBEJIMUEHHMS  BJIQXHOCTH  IIOYB (ot
rpubHOro Munenus B 1 r oOpasna noyssl. IIIyOOKOOTJIECHHBIX «aBTOMOP(QHBIX» K TJIEeBAaThIM

Pesynomamut u oocyscoenue. «3KCTPEMANIBHO BBIPAXKEHHBIM» (IJICEBBIM) arpoCepbIM

PacnpeneneHne CcyMMBl aMHMHOCAXapUJOB M  IOYBaM) B IIOBEPXHOCTHBIX M B DJIIOBHAIBHBIX
MypaMHHA II0 T€OXMMHYECKH CONPSIKEHHON KaTeHe  TOpPH30HTaX.

Conepxanue amuHocaxapos (Mr/T N) B Ap, EB-ropuzonTax
arpocepbIX OTJIECHHBIX U OCYIICHHBIX TI0YBaX.

180
160 |
140 | T
120 | o
100 f e [
-] 21T ;
80t
- - —
60 f o
40 ¢ -
20 : : : : : : :
Var1 Var3 Varb Var7
Var2 Vard Var6 Var8
I'my6okooorneennas " asromophuasn”,Varl - Ap
['meeeBatast (KOHTPOJIL), Var3- Ap; Vard- EB o Median
I'meeBaras (ocymienHast), Var5- Ap; Var6- EB [ ] 25%-75%
"T'neesast", Var7- Ap; Var8- EB _[ Non-Outlier Range

Puc. 1. Codeporcanue cymmpl amunocaxapos u MypamuHa 6 azpocepuix nOIY2UOpOMOPPHBIX NOUBAX.

Jror (¢dakT MOXeT OBITh CBHICTCIBCTBOM  COAEp)KaHHE Trekco3aMuHOB (B MI/T N) IIHPOKO
MHTCHCHBHOI MUKPOOHOIOTMYECKON aKTHBHOCTH IIOYB  BapbUPYET B MAXOTHBIX TOPH30HTAX MOYB HE3aBHCHUMO
HavyalbHBIX cTaguid 3abonauynBaHusa. [IpE  3TOM  OT CTEIEHH MX yBJIaKHEeHUs (Tadum. 1).

Tab6muma 1
Conep:xanue 1 npopuiIbHOE pacnpe/ejieHue AMHUHOCAXaPOB U MypaMuHa (B Mr/r N) B arpocepbIx mouBax
NEPHOAMYECKOT0 NepeyBiIaKHeHus1, n = 3.

! g =
T'opusonr, N, % - § ® < = E ® - = - § -
ITyOuHa, CM S = = :é E Q 21 S 213
2 g 2 T38| 2B | 5B | 2B
& 2 2 Elzsz| 8| EB| £
= =| 2| EjEE°| ZE| fEE| gk
i = S & 9 g I= = = Z

I'myGoxoorneeHHast «aBToMopdHas mo4sa
Ap 0-20 0,13 58,28 £ 1,22+ 792+ | 11,03+ | 7846+ | 755+ | 526+ | 50,73+
15,40 0,43 1,72 2,64 18,50 2,15 0,17 15,64

I'meeBarast HeocymeHHas (KOHTPOJIB) OYBA

Ap,g’ 0-20 0,18 | 6557+ | 1,76+ | 901+ | 1536+ | 91,70+ | 726+ | 426+ | 37,75+

8,66 0,40 0,42 1,69 11,12 0,62 0,15 4,09

AE g’ 30-35 0,11 30,84 + 0,66+ 954+ | 966+ | 50,71+ | 3,19+ | 323+ | 52,65+
8,58 0,33 0,58 2,99 12,47 0,71 0,12 12,75

I'neesarast ocymennas (10-i rox nocneneiicTBys ApeHaxa) ousa

Ap 0-20 0,19 69,3+ 1,62 + 937+ | 17,11+ | 974+ 771+ | 405+ | 43,29+
2,32 0,16 2,03 0,30 4,49 1,43 0,06 5,70

AE g’ 30-35 0,12 35,58 + 6,43 + 3236+ | 5,78+ | 80,15+ 1,35+ | 838+ | 21,78+
542 543 15,98 2,68 13,29 0,50 4,81 19,23

I'neeBatast «3KCTpeMaslbHO BRIpa)KCHHASD) (TJIeeBast) o4Ba

Apg020 | 022 | 6502+ | 173+ | 66,17+ | 226+ | 13517+ | 098+ | 2932+ | 3744+
10,65 0,13 11,00 | 055 2231 0,01 241 3,56
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AEg’’’30-35 0,09 3545+

6,43

1,10+
0,05

47,15+
7,87

2,57+
0,72

86,26 +
15,07

0,75+
0,01

142 +
1,46

31,95+
441

Ilo xapaxTepy aKKyMyJSIMM B TyMYCOBBIX
TOPU30HTaX TEKCO3aMMHBI pACHOJAraroTcss B P
TJIIOKO3aMUH>  TaJlakTO3aMMH> MaHHO3aMHH. B
SIOBHANBHBIX ~ TOPU30HTAX  YCWIEHHE  CTEMEHHU
rugpoMoppu3Ma IOYB 10 KaTeHe BBI3BIBACT U
W3MEHEHnEe O00CYy)XKIaeMoro psmga: TajJaKTO3aMUH>
TJIIOKO3aMUH> MaHHO3aMHH. VHTEpEeCHO OTMETUTb,
YTO B TOPU30HTE Ap arpocepslx MOYB HayaJIbHBIX
cTamuii 3a00JadMBaHUs YBEIMUMBACTCS COACpIKaHUE
MypamuHa ¢ 11 mr/r N B rimy0okoorieeHHoit 1o 15 mr/t
N — B rneeBaroi mnouse. JlanbHeillllee HapacTaHuE
YBIQKHEHUS] B POy THO4YB: TIIyOOKOOTJIECHHAs
(«aBTOMOp(HAsA») — TrieeBaTas — «IKCTPEMaJbHO
BBIp@)KEHHas» TieeBaras (IJyieeBas), MIPUBOAUT K

CHIDKEHHIO B HecKolbko (8) pa3 comepikaHHs
MypaMMHa, UMEIOILEro UCKITIOUUTEIBHO
GakTepuanbHOE TIPOUCXOXKACHHE (rpamm-

MOJIOKUTENbHBIE OakTepun). Takoe ke pacnpeaencHue
nojucaxapuia MypamMmuHa B anaiadTe XxapakTepHo U
JUTSL AIIOBHATBHBIX TOpu30HTOB (Tabm. 1). IlogoOHyto
xKe 3aKOHOMEPHOCTh MOBTOPSIFOT BEJIMYUHBI
OTHOIIECHUS [IFOKO3aMUH/MYpPaMUH, 4yTO
CBUJICTCIILCTBYET 00  YBCIUYCHHH  COACPIKAHHUS
aMHHOCAaxapoB  TPUOHOIO  IPOHMCXOXKICHHUS IO

CPaBHEHHIO C OaKTepHaIbHBIMU UCTOYHUKAMHU 110 Mepe
YCUIJICHHS YBIaXXHEHHS TIOYB.

[Mpsimble HCCIe0BaHMs Oromaccel
MHUKPOOPTaHM3MOB C IIOMOIIBIO JIFOMHHHCLEHTHON
MUKPOCKOIIUH IIOATBEPKAAI0T IOCTIECAHEE 3aKII0UCHHIE
(rabm. 2). B wuccmemyempIx TOYBax —OaKTepUH
cocTaBisaoT okoyio 10-13 % ot o01ieil 4rCIeHHOCTH
MHUKpOOpraHu3MoB (OakTepuii u rpudoB). I nmeHHO B

CBETJIO-CEPBIX «3KCTPEMAJIBHO BBIPOKCHHBIX)»
rIeeBaTbix  (TJICEBBIX)  TOYBaX  HaOJromaeTcs
HAaHMEHBIIICe CoJlepKaHKe MypaMHUHa u
MaKCHUMaJIbHBIC BEJTMYUHBI OTHOIIICHHUS

[IIIOKO3aMUH/MypaMuH — 29, 1o cpaBHeHHIO ¢ 4-5 — B
IIIyOOKOOTJIECHHBIX «aBTOMOP(MHBIX» M TIJIEEeBaThIX
MOJTYTUAPOMOP(]HBIX MOYBAX.

OmnpezencHue YUCICHHOCTH OaKTepUi W JUTUHBI
IrpHOHOTO MHIENUS C TMOMOIIBIO JIFOMHHUCLEHTHON
MHKPOCKOIIMH IT0KA3aJ10, 9TO JJIsl OOMacchl OakTepuit
Oosiee OIArONPHUATHBI YCIOBUS, CKIaJBIBAIOIINECS B
IITyOOKOOTIIECHHOW aBTOMOP(HON IOYBe, TOrAa Kak
Uil TpUOOB — B TJIeeBaTOM TMAPOMOP(HOH ITOUBE
(Tabu. 2). B riiy60KOOTIIeeHHO M OYBE Ha JIOJI0 TPHOOB
npuxoauiock 63% ot obuiel GuomMaccsl, B riieeBaToil
—74%.

Tabauna 2

HN3meHeHne YNCIAEHHOCTH 6‘¢IKTepI/II7[ H JJIUHBbI l"pHﬁHOl"O MHUIIC/IMSA B arpocepbixX OIrJICEHHBLIX MMOYBaxX B
3AaBUCUMOCTH OT NMOTOJAHBIX yCJ'IOBl/Iﬁ rojaa

I'myGokoorecHHas (aBTOMOpQHAsT) I'meeBatas (runpoMopdHas)
Ton YucneHHOCTb, buomacca YucneHHOCTb, Bbuomacca
MJIPJT KJIETOK/T TIOYBBI Oaxrepuii, MKI/T MJIPJT KJIETOK/T TIOYBbI | OaKTepuii, MKI/T
IKCTPEMATBLHO CYXOH 1.468 29 0.960 19
YMEPEHHO BIIAXKHBIH 0.198 4 0.188 4
YMEPEHHO CyXoh 0.328 7 0.192 4
Cpennee 3a 3 rona 0.665 13 0.445 9
Buomacca Buomacca
JmiHa rpuGHOTO JlmHa rprOHOTO
Ton MHIIEITHS, M/ TPUOHOTO MULICTIHS, U TPHOHOTO MFITICITHS,
MKT/T MKL/T
9KCTPEMATIBHO CYXOil 37.20 15 40.10 16
YMEPEHHO BJIa>KHBIN 75.56 29 84.44 33
Cpennee 3a 2 roga 56.38 22 62.27 25
Cpenn  HEOCYIICHHBIX II0OYB  HamOOJIBIIME  YEM B HEOCYIICHHOH riieeBaToi mouse. OOpamaer Ha

3Ha4eHus copepxkanus Cmuk u ckopoctd BJ1 (Tadm. 3)
OBLTH CBOWCTBEHHEI JIJISI arpoCepoid TIIeeBaTOM MOYBEI,
JUIS DKCTPEMAJIbHO BBIPAKEHHOM TJIeeBaTOW IOYBBI
OHM OBUIM MEHbIIIE, a CaMble HU3KHE 3HAUCHHS — IS
rIyOOKOOIJIeHHOH  (aBTOMOp(HOH)  MOYBBI  Ha
MUKponoBbimieHnr.  CienoBarenbHO,  MHKPOOHOE
COOOIIEeCTBO MOYBHl JOBOJIFHO YYBCTBHTEIBHO K
ocnalIeHNIO WM YCUIICHHUIO THAPOMOpP(H3Ma TOYBHI.
Kak cnencreue, B oCylIEHHON MOYBE COAEPIKANOCH B
1.1-1.4 pa3 menbiie CMuK, a ckopocTs BJ] B cpenHem
1o oTbopam B pas3HbIe Tojbl OblIa B 1.2 paza MeHblIe,

ce0sl BHHMaHHE BBICOKOE 3HAYCHHE MBIXAaTEeIbHOTO
kodpdummenra B otbope 1990 1. (mepBeIii TONI
HOCIEACHCTBUA  [peHaXka),  yKasplBalollee  Ha
CTPEeCcOBOE COCTOSHUE MMKPOOHOrO cOOOIIecTBa,
BBI3BAaHHOTO CTPOUTENBLCTBOM JIpEeHaka M elle He
YCTAQHOBHMBIIMMCS TUaposiornyeckuM pexxumom. Co
BpPEMEHEM IOCJIE/ICTBUSI HApYLIAIOIEro BO3/EHCTBUS

ocmabeBaI W 3KO-(PU3UOJIOTHIECKOE COCTOSHUE
MHUKPOOHOTO €00011IeCTBa, B LIETIOM,
HOPMAaJIU30BAaJIOCh.
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Tabmuua 3

Conep:xkanue yrijepoaa MUkpooHoii oumomaccenbl (Cwuux), 623aibHoe abixanue (b/1) u AbIxaTeabHbIH

k03¢ unuent (qCO2) B arpocepsix orjieeHHbIX MouBax (cjaoii 0-20 cm)
CM]’IK
Iousa TopuzonT % ot % ot BII, v C/r's qCO
MKT/T 4ac
Copr CO
+ +
I'myboxoornecHHas Ap 303 3.0 31 0.59+0.04 1.94
18 0.06
| 4l 292+
I'nmeeBatas Ap, fs, g 4 2.0 27 1.18£0.10 0.55
I'meeBarast — «dKCcTpEMaIBEHO 339 & 0.89+0.06 249+
P Ap,fs,g" | 12 1.9 29 S7 =D :
BBIpAKCHHASD) 0.09

BaxHO TOAYEpKHYTh, YTO HAIIM MIaHHBIE HE
NPOTUBOPEYAT CBEJCHUSIM O TOM, 4YTO B Ooiee
THAPOMOPGHBIX YCIOBHAX (IJIEEBBIX, IEPErHOWHO-
TJIEeBBIX 1OYBaX) MUKpOOHas Onomacca mpeoOiangaeT
Haja rpubHol (3BsarmHIEeB, 1987), Tak Kak B Hamiem
clydae pedb MIeT O TII0YBaX MEepPHOANYECKOro
MEPEYBIAKHEHNSI  TIOBEPXHOCTHBIMH  CKIIOHOBBIMH
BOJIaMHU (BepxoBOAKOI) c KOHTPACTHBIM
OKHCJINTEIHHO-BOCCTAHOBUTEIHHBIM PEKUMOM
(Kovalev, 2021, 2024), a B ynoMsHyTOol paboTe
3paruHneBa  (1987) — o mouBax TPYHTOBOTO

3a00aunBaHMs, KaK IPaBHUIO, C 3aCTOWHBIM BOJHBIM
pexxumoM. bornee toro, panee (Kopanesa, 2009), Hamu
ObUIO TOKa3aHO, 4YTO MHUHHMMAJIbHOE KOJIMYECTBO

MypaMHHa, HMEIOILEro OakTepuanbHOE
MIPOUCXOXKACHUE, XapaKTepHO U U1 TaKUX II0YB
MEPUOANYECKOTO  CKIOHOBOIO  MEPEYBIaKHEHUSA

(HaIMEp3TOTHOW BEPXOBOJKOW), KaK TOPHO-IYTOBBIE
AIBIMHACKHIE U BEICOKOTOPHBIC TEMHOI[BETHBIC JICCHBIE.
HakoruieHneM ke MypaMHHA — XapaKTEePU3YHOTCS
CyOaJIbITUICKUE JTyTOBbIC M YEPHO3EMOBHU/IHBIC TOYBBI
C ONTUMAJIEHBIM XapaKTEPOM yBIQKHEHHS.

Tabmuma 3

®opmel coequnennii pocdopa B arpocepnix nousax Komomenckoro onoabs (% Posw. B 0,1 M NaOH-

3KcTpaKTe) 1o gannbiM 3P IMP-crieKTpocKonuu

Pop ®ocpommu | JHK:
I'o r Mune | DochopH Tl 1 HyKJIen
pu | 9Kc paib bIE THOJIMCAXapo | HOBBIE
30H | Tpa q::flo HBIH | MOHO3Up |  docdaTs kucnotr | Hewnenrudumig l_ilg; (;%)IO
Mousa T, | THp (20,5: opTo BI THUIA BI HUPOBAHHBIC (4.1:
ny | y 19’2’ ¢oc | (uHO3UTG | TeWxoeBhIX | (mMddH COCITUHEHUS i 4’7’
ou | em ? (ar ocdarsl) KHCJIOT pBI) (-1,4 ppm) ’
Ha, | BIH, ppm) 6,0 (5,8-4,3 (mmdupsr) | (<09 — ppm)
cM | mr/ ppm) ppm) 1,7;2,0 0,3
Kr ppm) ppm)
TITyOOK
0
orneeH | Ap
Ar Hast 0- | 307 | 036 | 29,08 45,02 9,13 6,72 6,04 3,64
(mMuxpo | 20
PO Hopbim
ce
. €HHe)
I;{ rimeesa | Ap
Tast g
(mukpo | fs | 443 1,12 | 21,46 43,06 12,14 11,30 9,35 1,56
nonmwx | 0-
eane) | 20
[lo Mepe ycwieHus CTENEHH THApoMOppu3Ma B W C  YBEIMYCHHEM  3HAYCHHH  COJCPIKAHUSI

3P SIMP-cnekTpax TyMHMHOBBIX KHCJOT —IOYB
MEePHO/INYECKOr0 TepeyBIaKHEHHs HaOJIomaeTcss U
YEeTKOE YyBEJIMYEHHUE IUIoNa/iell MUKOB And(pHUPOB
(Tabs. 3), B TOM 4HcIe 1 MUKPOOHOTO ITPOUCXOKACHUS,
kak mqig JJHK — ¢ 6.7 mo 11.3%, Tak um s
dbochommunuaos u monucaxapodocdaroB — ¢ 9.1 g0
12.1% (Kovalev, Kovaleva, 2011). Takoe yBenudeHue
KoJM4yecTBa JUAI(GUPOB IpU  OJIM3KMX 3HAYEHHSX
rpubHON W OakTepHaIbHOM OMOMacc B IOYBax Ha
MUKPOIIOBBIIIEHUH (TITyOOKOOTJIEEHHBIE) U B ITOYBAX
MUKPOIIOHW)KEHNH (TJIeeBaThle) XOPOIIO COIIacyeTcs

THJPOOKCHIOB JKeJle3a B OKCAIaTHOM BHITSDKKe TamMma
¢ 0,17 70 0,36 %, conmepsxanus wimcton ppakuuu ¢ 14
mo 22 % (Kovalev 1.V., Sarycheva 1V., 2007).
Hdmduper ocdopa (Miltner A., Haumaier L., Zech
W., 1998) wuMeroT CKIOHHOCTH K copOnuu Ha
MOBEPXHOCTH OKCHJIOB M THIPOKCHIOB JKelieza B
mwmctol ¢pakuuu. Panee mamm (Kosamera, 2009)
Takoke OOHapyKeHa OTpHUIATeNbHAs KOPPEISIus
MEXIy COAEpKaHHEM MaHHO3aMHHA U KOJIMYECTBOM
TJIMHUACTBIX KOMITOHEHTOB (KO3((GHIMEHT KOPPEISIIUT

0,60-0,96), u mnonoxwurensHas (0,60) — c



Espasutickuti Coto3 YyeHbix. Cepusi: meduuyuHckue, buonoauyeckue u xumudeckue Hayku. #2(131), 2026 9

COJICP)KaHWEM OKPUCTAJIIM30BAHHOTO JKeJie3a, 4YTO
00BsCHSIETCSI CTIOCOOHOCTHI0 MAaHHO3bI 00PA30BHIBATH
HEpacTBOPUMBIE COJIM M YCTOHYHMBBIE KOMIUIEKCHI
HEOpraHMYECKUMH KOMIIOHEHTaMH II0YBBL. IMeHHO
MO3TOMY C  BO3pPacTOM TOYB  YBEJIWYHUBACTCS
CoJIIepKaHNe TeKCco3 U yMeHbIaeTcs — nerro3 (Yoshida
etal., 1979).

C OMOJIOTMYECKOH aKTUBHOCTBIO IIOYBHI, a,
CJIC/IOBATENIbHO, W C COJIEpKaHHEM aMHHOCaXapoB
XOpOUIO COIJIACYIOTCSL M JIaHHBIE 10 COJACPKAHUIO U
NpoxyKTaM  TpaHcopMmanuu  JIMTHHHA  (CymMMa
npoxykroB okucienus ywrHuHa, VSC) (- Kovalev,
Kovaleva, 2008) B mouyBax HadaJdbHBIX CTaJHH
3aboaunBaHus (Ta0I. 4).

Tab6muma 4.
Ioka3zaTreau OMoOXMMHYeCKOil TpaHCGOPMALMH JUTHUHA B IOYBaX.
1;?1321(:3’ N, VSC, mrr! CyMMa aMMHOCAxapoB, (AC/Al) T, VSC/ VSC:
o ’ % Copr. mr/r N Tl % aMHHOCaxapa N
I'myGokoorieeHHas «aBToMopdHasD) (Ha MEUKPOTIOBBIIIICHUH)
Ap 10-20, 0,44+
n=4 0,13 | 10,85+0,73 78,45 0072 7.9 0,14 83,5
['neeBatast HeocylIeHHas1 (B MUKpO3aIaiuHe)
Ap f5.¢7 037+
10-20,n | 0,18 | 11,97+ 1,17 91,69 ’ 58 0,13 66,5
_ 0,030
=4
I'neesarast ocymenHast (10-# ro mocieedicTBUsI ApeHaxa)
Ap 5.7 0,41+
10-20,n | 0,19 9,55+ 0,46 9741 ’ 8,6 0,10 50,3
-6 0,012

rae, T — % U3MeHEeHHOCTH OOKOBBIX IIETIOUEK JTUTHUHA 110 OTHOIICHUIO K UCXOHBIM PACTUTENBHBIM TKaHIM;
(/Al)s — oTHOIICHHE KOMMYECTBA (PEHOIBHBIX KHCIIOT K albJeTHAaM B CHPUHTIIIOBBIX eauHUIax; VSC — cymma
MPOAYKTOB OKHUCIICHHS OTpaXkaeT olIiee coaep kaHue JTUTHIHA.

Jist pa3nieneHus TSKeNo- 1 JETKO-pa3pyaeMbIX
PacTUTENBHBIX OCTaTKOB HCIIONB3YIOT OTHOIICHHE
«mrauH kK azoty» (VSC:N). Hlupoxoe oTHOIIEHHE
VSC:N XapaKTEepHO TSt apOMaTHYECKOTO
CTPYKTYpPHOTO  yriepoga, a y3koe —  JJis
MeTtabonmueckoro (Parton W. et al, 1987).
OOHapy)XeHO, UYTO HauOOJbIIEMY COAEPIKAHHIO
rpubHOl W OakTepuaibHOW OHOMacc, a TakKe
aMHHOCaxapoB B IJIEEBATOW IMOYBE COOTBETCTBYET U

y3koe oTHomeHue JurauH/azoT (VSC:N) — 83,5 u 66,5
COOTBETCTBEHHO (TabI1. 4).

Ocymenne BBI3BIBACT IIIyOoKyI0
TpaHcopMalMi0 HE TOJBKO CBOWCTB, BOJHOTO
pexuma, pe3KyIo CMEHY OKHUCITUTEIIBHO-
BOCCTAHOBUTEIIbHBIX yCIIOBUH arpocepbIx

rugpomopdubeix mouys (Kovalev, 2021, 2024), Ho un
YCUIIMBAET MHUKPOOHOJIOTHYECKYIO JAEATEIBHOCTh B
HHX, YTO NOATBEPXKJIACTCS YBEINUYECHHEM KOJMYECTBA
rpubHOI 1 OakTeprabEHOM OMOMaccHI (Tad. 5, puc. 2).

Tabmuua 5

HN3meHeHne YHCIEHHOCTH 0aKTepHii M JJMHbI TPUOHOT0 MHULIEJINS B arpOcepPbIX OrJIeeHHbIX MOYBAaX B
3aBMCHMOCTH OT NMOTOJHBIX YCJIOBHIi roga

I'my6oxoorneenHas (aBroMopdHast) I'neearast (rumpomMopdHast)
Ton YuCIeHHOCTD, BHOMaCCVa YHCIeHHOCTD, BHOMaCC,a
GakTepuii, GakTepuii,
MJIP]T KJIETOK/T TIOYBBI MK MJIPJ] KJIETOK/T TIOYBBI MK
2010 r. — BKCTpeMAaIbHO CYXOH 1.468 29 0.960 19
2009 1. — yMEpEeHHO BIIAXKHBIHA 0.198 4 0.188 4
2008 r. — yMEpEeHHO CyXOii 0.328 7 0.192 4
Cpennee 3a 3 roma 0.665 13 0.445 9
Buomacca Bromacea
JlmiHa rprOHOTO TpHOHOTO JnvHa rpuOHOTO
Ton TPHOHOTO
MHUILIEITHS, M/T MUIEITHS, MHUILIEIHS, M/T
MK/ MHLIEITHS, MKT/T
2010 r. — 9KCcTpeManIbHO CyX0i 37.20 15 40.10 16
2009 r. — yMEpeHHO BIIAXKHBIH 75.56 29 84.44 33
Cpennee 3a 2 roga 56.38 22 62.27 25

----- * I[J'IH YHUCJICHHOCTHU GaKTepI/Iﬁ n JJIWHBI l"pI/I6HOF0 MULECIUA J0JId CpCAHEro KBaApPaTUYCCKOTO

OTKJIIOHEHUs (On.1) He mpeBbimana 5-10%.

[MpodunbHoe  pacmpeneneHne  YHCIEHHOCTH
OakTepuii B HEOCYUIEHHOH TIyieeBaToOd TMoOYBE —
paBHOMEPHO yOBIBafoIIee ¢ MAKCHMYMOM B TOPHU30HTE

Ap (puc. 1). MakcumaibHble BEIWYMHBI JUIMHBI U
OuomMacchl TpUOHOTO MHLENUS TPHUYPOUYEHBI K
ropu3oHTy EB, 4TO CBSI3aHO C yBIa)KHEHHOCTBIO CJIOS
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Ha rpaHune ropusonrta EB u TskenoCyriamHHCTOTO
wunoBnaneHoro ropuzonta Bl. Tlox BiusiHuem
OCYIICHUs POQPIITFHOE paclpeieIiCHUE YUCICHHOCTH

YucaeHHOCTH OaKTepHii,
MJIPJ. KJIETOK/T MO4YBbI
3,5
3 | 28
M [neeBaTan
noysa
2,5
# MNnactmacco
) BbI ApeHaK
B [OHYapHbIN
15 ApeHax
1
0,5
0
Ap EB B

6aKTepHﬁ CTAaHOBUTCS aHAJIOTUYHBIM PACIIPCACIICHUIO
I’pI/I6HOFO MHULCIUA.

JymHa rpuOHOro Mune/us,

M/T HOYBBI
400
350 288
M [neeBaTasn
300 fno4sa
189 B MnacTmaccos
250 blid Ape

B [OHYapHbI
ApeHax

200

150

100

P BEL

BT1

Pucynox 2. Qucnennocmo baxmepuii (Mapo. Kiemox/2 nouest) u OIuHa cpubHo20 muyenuss (m/2 noyswl) 6
azpocepuix 21eesamulx HOYBAX, OCYULEHHBIX NIACIMACCOBbIM U 20HUAPHBIM OPEHANCOM.

B nmouBe mox BIMSHWEM IDIACTMAcCOBOTO
JpeHaxxa MHUKpPOOHOIOTHYECKHE MoKa3aTeiIn
NpUOTMKAIOTCST K aBTOMOPGHON TTyOOKOOTJICCHHOM
moyBe OOJBIIG, YEM TPH BIUSHUM TOHYAPHOTO
JIpEeHaXa.

VYBenuueHue — om@md  MUKOB  AnWd(upoB
MHUKPOOHOTO MPOUCXOXKICHUS PETHCTPUPYETCS TAKIKE
10 ganueM 3P SIMP-criektpockomun: ¢ 0,82 % 0T Pogi
— B HeocymIeHHBIX 10 3,02 % oT Posw, — B OCyIIEHHBIX

nouyBax (Kovalev, Kovaleva, 2011). Ha ¢one
3HAYMMOTO  YMEHBIICHHS KOJHMYECTBa  yIiepona
HaOMIOaeTcs W YBEJIMUCHHWE COJCPXKAHHS Cepbl

MHKPOOHOT'O IIPOMCXOKICHUS B arpOCEPBIX TIICeBaThIX
ocymeHHbIX nouyBax (Kosanes, 2009).

Ilox BiAMSHWEM OCYIICHHS B  MAXOTHBIX
TOPU30HTAxX IOYB YBEJIMYMBAETCs o0lee coaepkaHue
aMHMHOCaxapoB ¥ MypamuHa — ¢ 92 10 97 mr/r N, a B
amoBuanbHbeIX — ¢ 50 1o 80 mr/r N (tabn. 1). [Ipu atom
B OJIIOBHAIBHBIX TOPH30HTaX SIPKO  BBIPAXKEHO
yBEJINYCHUE cofiepKaHus rajakTo3aMuHa.
[oBBIlIEHHOE ~ COJCp)KaHHE  AMHUHOCAaXapoB B
OCYIICHHBIX [OYBaX, BEPOSTHO, BIHACT M Ha
KAueCTBEHHBI ~ COCTaB  ryMmyca:  MPOHM30LLIO
yBenuuenne cootHomenus Crk:Chk B TyMycoBBIX
ropuzonTax ot 0,93-1,18 mo 1,53-1,98 (Kosanes,

1994). laHHBI (aKT MTOATBEPKIACTCS U YBEIHICHUEM
Ha 30 % rUIomAaAM MHUKa Yriepoaa KapOOruapaToB B
obnmactu 60-106 ppm, no pesyisratam C SIMP-
crekTpockonuu, B Mosiekyidax ['K  cBero-cepbix
rieeBatbix ocymieHHbix mouB (Koanema, Koaies,
2003, Kosanes, Kosanesa, 2013).

YcuneHHass MHUKPOOHOJIOrHYecKas AesTeIbHOCTh
BBI3BIBAET M ACCTPYKIMIO JIMTHUHA (Tabdmn. 4). Cymma
MPOJIYKTOB OKHCJEHUS JUrHUHA naaaer ¢ 12,0 mr r!
Copr. 10 9,6 mr 1! Copy. Bospacraer creneHsb
OKHUCIICHHOCTH (OTHOIICHHWE CHPEHEBBIE KHCIIOTHI/K
CHUPEHEBBIM aJBJCTHAAM) W CTCICHb W3MCHEHHOCTH
00okoBBIX Hemouek jurauHa (VSC) 1Mo OTHOIICHHIO K
HUCXOJTHBIM PACTUTENBHBIM TKaHsAM: ¢ 5,8 g0 8,6.
CorylacHO BeJIMUMHAM OTHOLICHUS JIMTHUH/K a3a30Ty
(C/N) (Tab:. 4) B OCYIICHHBIX [TOYBaX HAOIIOAACTCS U

npeoOiagaHue MeTaboJNMYecKOoro  yriepojga Haju
apoMatudeckuM — 66.5 u 50.3, COOTBETCTBEHHO.
V3MeHeHHe ~ TEpPEYNCICHHBIX  IOKa3zaTeled B

OCYIICHHBIX II0YBaX CBHUJETENBCTBYET 00 a’parnuu
M0YB, MHTEHCU(HUKAIUK OKHCIUTEIBHBIX IPOIECCOB
(Kovalev, 2024) m moOmnm3anmMum OpraHUYECcKOTO
BEIIECTBA B HMX, YJYUYIICHHH arpo3KOJOTHYECKHX
YCIOBUH Ui POCTa W Pa3BUTHU PACTEHHH, KaK 3TO
CIIeZyeT U3 JaHHBIX TalII. 6.
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Tabnuwa 6

Buomacca xopHeii (11/ra) B npoguiie HeIpeHUPOBAHHOI M JPEHUPOBAHHOM arpocepoii rieeBaToi
TSKEJIOCYTJIMHUCTOH NouBbl. OTOOP 00pa3LoB - B NePHOJ BOCKOBOIi cIesI0CTH (2-KpaTHAsi IOBTOPHOCTB).

Ton. Arpocepasi rieeBaras movsa
Crou
ObecneueHHOCTb KynbsTtypa > | HeocylleHHas OCYILIEHHAs! APEHAKOM
ocankamu, %o M (KOHTPOJTIB) TIACTMACCOBBIM TOHYAPHBIM
Cyxoii rog, BHMKO-3J1aKOBast 0-24 574 147,0 167,0
86/73 CMeCh Ha 3¢pPHO 24-72 8,6 274 43,2
Bnaxnslii ro, o3uMast 0-20 23,3 78,8 74,7
49/25 IIIIEHULIA 20-72 5,5 222 24.6
YMepeHHO BIaXKHBIH TOJ1, MHOTOJICTHHE 0-20 123,3 184,2 172,5
33/46 TpaBBI 20-72 14,8 40,1 38,6
Koo 86/73 - 6 uucirumene 06ecrieueHHOCTh OCaIKaMu 3a BereTalnonHbIi nepuon (IV — X); B 3HamMeHaTene

— I'OJOBBIMHU OCaJIKaMH.

Takxum 06pa3oM, CBEICHHS O ITyJie aMHHOCAXapOB
B TI0YBE TIO3BOJIIOT OICHHUTH 1) HHTEHCHUBHOCTD
MHUKPOOHOIOTHIECKOH NEATSIFHOCTH B TYMYCOBBIX U
MHUHEpAIBHBIX TOPHU30HTAaX II0YB, W, TEM CaMBbIM,
arpodKOJIOTHYECKUE YCIOBHS B LIEJIOM; 2) M3MCHEHHE
OMONIOrMYecKol aKTUBHOCTH IIOYB B JaHAIA(TE U BO
BpeMeHH; 3) BKIaJ OTACIBHBIX a30TCOJEpKaIINX
COCJIMHCHUI B TYMU(HKAIIMIO U TYMyCO00pa30BaHue.
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®AYHA 1 MOHUTOPHUHT UKCOJOBBIX KJIEIIEW B HEHTPAJIBHOM TAT)KUKACTAHE.

Kypuues Mamapacyn FOnvuuesuu

Kaouoam 6uoI02UYeCcKUx Hayx,

HUnemumym 300n0euu u napazumonozuu um. E.H.Ilaenoeckoco HAHT,

e [yuanbe, Tadxcuxucmat.

Manunoea Enena Agpanaceevna

Kaouoam 6UoI02UHeCKUX HAYK,

3a6e0yiI0wWas 0moenomM Napasumono2ul UHCIMUmyma 300J02Ull U RApasumonocuu
um. E.H Ilasnosckoco HAHT,

e [ywanoe, Tadxcuxucmat.

FAUNA AND MONITORING OF IXODID TICKS IN CENTRAL TAJIKISTAN.

Kurchiev M. Yu., Manilova E.A.
E.N. Pavlovsky Institute of Zoology and Parasitology of the National Academy of Sciences of Tajikistan,
Dushanbe, Tajikistan.

AHHOTALIUS

B crarbe npuBOIsATCS CBEICHHS O SKOJIOTMU MKCOAOBBIX KJElax Kiellax BCTpevaronuiics B LieHTpansHoM
TamxukucTaHe, pacpeneieHne Mo JTaHAma(THEIM 30HaM, Ce30He mapaszutupoBams. B mepuon 2021-2025 rr.
MPOBEICHO akaposoruueckoe obcnenoBanue 1200 rogoB KPYMHOTro poraroro CKOTa HAPYTHX BUAOB XKHBOTHBIX
coliepkaBIierocss B (pepMEepCKUX W JIMYHBIX TOABOPHSIX paiioHoa Pymakm, I'mccap, Illaxpunas, Baxmar. ¥V
00CIeI0OBAaHHBIX )KUBOTHBIX BBISIBICHO MOPaXXCHHE HUKCOAOBBIME KiemniamMu. CoOpaHHBbIE KJICHIM OTHOCHIIUCH K
ponam: Hyalomma, Rhipicephalus, Haemaphysalis, Dermocentor, nu B TPOIEHTHOM COOTHOUIEHWH Hambosee
MHOTOYHCIICHHBIMHM OKAa3aJINCh KiIemu poaa Hyalomma (75.6%), a ynmempHBIN Bec KIEMmeH APYTHX POAOB
coctaBisin 24.4%.

ABSTRACT

The article provides information about the ecology of ixodid ticks found in Central Tajikistan, their
distribution by landscape zones, and the season of parasitism. In the period from 2021 to 2025, 1,200 heads of
cattle and other animal species were examined for acariasis in farms and private households in the Rudaki, Gissar,
Shakhrinav, and Vakhdat districts. The examined animals were found to be infested with ixodid ticks. The
collected ticks belonged to the genera Hyalomma, Rhipicephalus, Dermocentor, and the most numerous were ticks
of the genus Hyalomma (75.6%), while the proportion of ticks of other genera was 24.4%.

KaioueBble ci10Ba; MKCOJOBbIC KIIEIIHU, BUIOBOIT COCTAB, paCpPOCTPAHEHUE, CE30HHOCTh, OMOJIOTHS.

Keywords: ixodid ticks, species composition, distribution, seasonality, and biology.

B llenrpanbHoM TamKuKUCTaHE HUKCOAOBBIE
KICId — CepbE3Has yrpo3a. OTH WICHHCTOHOTHE
Mapa3uThl TIEPEHOCAT OIacHble HHMEKIUHU [UIS JIFOIeH

M OKMBOTHBIX, BKJNIOYas OOJE3HH, BBI3BAHHbIC
IIPOCTEUIINMH, GaxTepusIMH, BUPYCaMH u
pukkercusaMu. IIurasce Ha JKMBOTHBIX, KJIEIIH

BBIBBIBAIOT TOKCHUKO3bI W Tapajnvu. 9TO CHHXKACT
MPOJYKTUBHOCTL  CKOTa, €ro CHOCOOHOCTh K
Pa3MHOKEHHUIO U IPUBOJUT K moTepe Beca 10 25—40%.

Jos s eKkTuBHOIM NpoUIAKTHKH
TPaHCMHUCCHBHBIX 3aboneBaHui HE00X0IUMO
rryOOKOe  TIOHUMaHWE  BHIOBOTO  COCTaBa |
OHMOJIOTUYECKHUX XapaKTEPUCTHK KJIeTei-
MEPEHOCYMKOB Ha KOHKPETHOH Teppuropuu. B
TamxukrcTaHe OOWTAIOT PAa3UYHBIC BUBI KICIIEH,
KOTOPBIC CYIIECTBCHHO OTIIMYAIOTCS APYT OT APYra 1o
OHOJIOTMH, MeCTaM OOWTaHHUS MW  CIIOCOOHOCTH
IMPOHUKATHL B NOMEHICHUA JIA XUBOTHBIX WU JPYTruc
MOJCOOHBIE  CTPOEHWS, YTO  ONpeAeNseT WX
STIHM300TOJIOTHYECKYIO 3HAYUMOCTh. B €CTECTBEHHBIX
YCIIOBUAX PA3HbIC CTANU XU3HCHHOI'O IUKJIA KJ'IeHIeﬁ
MMapasuTUPYrOT Ha XHUBOTHBIX B pPa3sHOC BpPEM:A, 4YTO
NPUBOIUT K CE30HHBIM BCHBIINIKAM 3a00JICBaHUMH,

nepeaaBaeMbIX KiemamMu. MccneqoBanue 3K0JIOTHH U
Ouomoruy Kiemied HMeeT BAXKHOE INPAaKTHYECKOe
3Ha4YCHHUE, MO3BOJA pa3padaThiBaTh 3(H(PEKTUBHBIC
Mepel 10 Oopb0e ¢ KiIemamMu H MPOQUIAKTHKE
TPAHCMHCCHUBHBIX 0OJIE3HEH.

B IenTpansHOoM Tamxukucrane
pedopmupoBaHue CUCTEMBI JKUBOTHOBOJICTBA,
BKJIIOUasi  IIOSIBJICHME  MHOXKECTBA  ApEHJHBIX,

(hepMepCKHX M YaCTHBIX XO35HCTB, a TAK)KE BHEAPEHUE
HOBBIX  TEXHOJIOTMH W y4ér  naHmmadTHBIX
0CcOOEHHOCTEH, TPUBEIIO K M3MEHEHHUIO SKOJIOTHUECKUX
YCIIOBHH JUISL KIICIIECH-TIEPEHOCUYHNKOB OoJie3HeH. DTo
3HAYUTENBHO BIHSIET HAa AMHU300TUYECKYH0 CUTYaIUI0
110 MHBAa3MOHHBIM M HMH(EKIHOHHBIM 3a00JEeBaHMM,
4TO Tpebyer MOCTOSIHHOTO MOHUTOPHHIA
SMHU300TUYECKOr0 MpoLEcca.

B mepuoz ¢ 2021 o 2025 roiel 0CyIIeCTBIISIINCH
HCCIICOBAHMS TI0 ONPENEICHUIO0 BHIOB HKCOIOBBIX
KJIeIeH, a TakKe M3YYEHHIO MX PacCIpOCTpaHCHHS U
9KOJIOTHYECKUX XapaKkTepUCTHK B KadyecTBe
MIEPEHOCYNKOB Ooe3Hel. DTu paboThl MPOBOIMINCH B
30 xo3siicTBaX  XMBOTHOBOJYECKOTO  CEKTOpa,
pacnonoxeHHslx B LlentpampHoM U IOxHOM
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Tamxukrcrane. X03sgHCTBa HAXOWINCH B PA3TUUHBIX
MPUPOJHO-KIMMATHYECKUX 30HaX, Ha BbicoTe OT 350
10 1500 MeTpoB HaJl ypOBHEM MODSL.

Marepwuai u METO/IbI pafOHBI MCCIICIOBAHUS

COop kiemeid TPOBOAWICS C KPYIOHOTO H
MEIIKOTO pOTaToro CKOTa, JIOMmIaneH, OCIOB W COOaK.
Taxxe Obm  00CHENOBAHBI KHBOTHOBOJYECKHE
3IaHUs, BBITYJIBHBIC IDIOMIAIKH, AYyBAJBl, MMAcTOWINA,
MeCTa JHEBHOTO OT/bIXa M CTOSIHKH KUBOTHBIX. COOp,
y4eT, perucTpanus © HUACHTH(GHUKAIus Kiemen
OCYIIIECTBIISNIUCh B COOTBETCTBUM ¢ MeToaukamu b.B.
Jlotoukoro [7], B.W. IlomepanueBa [8] u H.A.
®ununmosoii [9].

B pamkax wuccrnegoBanus OHOIKOJOTHYECKUX
XapaKTECPUCTHK  KJICHICH-TICPEHOCUYUKOB H3yYaHCh
0COOEHHOCTH ux Mapa3uTUPOBAHHUS Ha
CEJIbCKOXO3SMCTBEHHBIX JKUBOTHBIX, & TaKKE CPOKH
peOBIBaHMS B )KHBOTHOBOTYECKHUX IOMEIICHISIX U Ha
MIPHIETAIOIINX TEPPUTOPHSIX.

3a aHanmm3mWpyemsblii mepuon ObUIO0 00CIEeIOBAaHO
1200 »xuBoTHBIX. 13 HUX 462 OKa3aIuCh 3apaKEHHBIMU
kiemamu. MHnekc oOmins BapbupoBajcs B Ipeneiax
ot 0,25 mno 12,7.

Pe3ynbrarsl ucciaegoBaHus

B xone wuccnenoBaHWil KpYymMHOTO M MEJKOTO
poratoro ckora OBUIO BBISIBICHO 6 BHIOB Kielien
HajacemeiictBa Ixodoidea. Cpemu uux: Hyalomma
anatolicum (75,6%),  Hldetritum (17,81%),
Hl.aegyptium 2,4% Rhipicephalus turanicus (20,7%),
Haemaphysalis  sulcata  (6,7%),  Dermacentor
marginatus (15,4%),

Bce 3Tu pa3HOBHIHOCTH KIIEIIeH BCTpEYaroTCs B
PaBHUHHOW, TIPEATOPHOM M HHU3KOTOPHOM 30HAaX.
OpHaKo UX pachpeieeHUe 110 BEPTHKAIBEHBIM HOsSCaM
HepaBHOMepHO. IloHMMaHue 3TOro acnekra KpaiHe
BaXXHO JUIsl pa3paboTKH 3 (PEeKTUBHBIX Mep 1o 0opbhe
C KJemaMHu, KOTOpbIC SBIISIIOTCS TMEPEHOCYUKAMU
MHQEKIIMOHHBIX 3a00JI€BaHUH M  KPOBOCOCYIIUMHU
Mapa3uTamH.

Knemm Hl.anatolicum pacnpocTpaHeHbI BO BCEX
mosicaX, KpoMe BBICOKOTOpHOro. HamOompmas wux
yrcineHHocTh (56,4%) 3adukcupoBaHa B IpeAropHOM
mosice, B TO BpeMsi KaK B PAaBHHHHOM U HHU3KOTOPHOM
YUCIEHHOCTh  HWXke — 272% m 17,9%
COOTBETCTBCHHO. B cpegHEeropHOM TOsicE HMAaro
KIEeNe BCTpeyaldnch eJUHUYHO JeToM. Kiemu
*Hl.anatolicum obutatloT B KHUBOTHOBOJYECKUX
XO3sMCTBaX M Ha MAacTOMIIAX KaK B PABHUHHOM, TaK U B
NpeAropHOM W HU3KOTOpHOW 30HaXx. B  ckoTHbBIX
JIBOpax, Ha MacTOUIaxX 1 B AyBajax HaXOJWJIH siitia (B
amperne-Mae ¥ CeHTA0pe), TMUNHKY (B Mae U CeHTI0pe),
HUMQBI ¥ wMaro (B TedyeHHWe roma). Ha kpymHOM
poraToM CKOTE JTHYMHKH U HUM(BI 0OHAPYKUBAIKCH B
Mae — CEHTS0pe C IMMKOM B HIOJIC, HIMaro MaccoBO — C
ampens 1Mo HWIoNb, C MaKCHMYMOM B TIEpBOH JeKaje
utona. B LlenTtpansbHoM TaxuKHCTaHE KIEIIU
BBICTYTAIOT [JIABHBIMU pacmpoCTpaHUTEISIMH
teiinepno3a KPC (Theileria annulata), anamia3zmosa
oBell 1 BUpyca Kprimckoii-KoHro remopparudeckoit
mxopanaku (KKI'JT), pukkeTcrno3oB.

Knemwn HI. detritum B OCHOBHOM OHH
BCTpEUaINCh HA KPYITHOM POTaTOM CKOTE B PAaBHUHHOMN
3one (17,81%), rne yame Bcero OOHApYKHBAIHCH B

MOWMEHHBIX JIaHAmMAPTaX NONMH. B mpearopesx u
HUBKOTOpbAX uX aonst cocraBmsuia 12,1% u 4,3%
COOTBETCTBEHHO. B KMBOTHOBOJAYECKUX XO3SHUCTBAX U
MOMEIEHUAX SAHla W JUYMHKH OSTHX Kjemehd He
HaxOJWJIH, HO BO JABOPAX C ampeisi O UIOJb BISBISUIN
HAM(} ¥ uMmaro. Ha KpymHOM poraTtoM CKOTe HUMQBI
MMapasuTHUPYIOT B ampelie-Hadajae Masi, iMaro — ¢ Mas
10 CEHTAOPH, C MMKOM aKTHBHOCTH B IIEPBOH JAeKane
HIOJIS.

Hl.aegyptium- ManouduciieH TpPEeUMYIIEeCTBEHHO
o0HTAIOT B HOpax depemax Biapocibie Kiemm darie
BCErO XHBYT Ha CYXOMYTHBIX uepenaxax poaa Testudo.
JIMYMHKY U HUMQBI MEHEEe NPUBEPEIJIUBBI U MOTYT
HamaJaTh Ha PAa3HBIX KUBOTHBIX: SIICPHIl (HATIpUMED,
araMoBBIX), MITHUI, MEJIKMX MIICKOIUTAIOIUX (3aHIleB,
IPHI3YHOB) WM Jaxke Ha Jroneil. MHorma B3pocibix
KIIEIIe HaXOoAT Ha exkax, 3aiIax, cobakax, XOMsKax
" ocitax. AKTHUBHOCTH Kiemei H. aegyptium coBmagaet
C CE30HHOW aKTHUBHOCTBIO UX X035€B. B TeueHue Bcero
Meproia aKTUBHOCTH Ha Yeperaxax MOKHO BCTPETUTh
B3pOCHBIX Kiemel. Ha 3uMoBKy depernaxu yxomsir 0e3
MapasuToB. bBoJbllle BCETo IMOJIOBO3PEINBIX KieIei
BCTpEYaeTCsl B Hadale Ce30Ha aKTMBHOCTH uepernax
(Mall — WIOHB), a K OCEHH UX UHUCICHHOCTh
MOCTEIICHHO CHIKACTCA. OTH KICIIU SBJISIOTCS
MIePEHOCYNKAMU PUKKETCHO30B.

Rh. turanicus — 3T0 OIMH U3 PacPOCTPaHEHHBIX
BHJIOB KJIeIeH B Tamxukucrane. Knem
MPEUMYIICCTBEHHO aTaKyeT MEJIKWH poraThlii CKOT,
XOTS KPYITHBIH POTATHIA CKOT, JIOIIATH B COOAKH TaKKe
MOTYT OBITH 3apa)KCHBI, HO B MCHBIICH CTEICHU. Y
OBEIl 3apaXEHHOCTh B3POCIBIMH  OCOOSIMHU  RA.
turanicus nocturaet 26,7%. Y Apyrux KUBOTHBIX STOT
nokazarenb coctaBisieT 5—8%. Kieny BcTpewaercs B
paBHuHHOU 30He (14,7%), mpenropuoit (42,2%) u
Hu3KkoropHoit  (16,7%) 3oHax, ¢ HamOoubluEit
KOHIEHTpalMell B TnpenropHoi obmactu. [lepuon
AKTUBHOCTH KJIEI[a OXBaThIBAET BpeMs C MapTa 0
Havajla-cepeMHbl  HMIOHS. OTOT BUJA  SIBIISIETCS
OCHOBHBIM MEPEHOCYMKOM KPOBETIAPa3UTOB Y OBEII.

[omoBo3pensie mpencraButenu Buaa H. sulcata
PEAKO BCTPEUAIOIIUIACS MPEAIOYUTAIOT OOWUTAaTh Ha
OBIIaX, T'JI€ UX JOJSI COCTABIAET 6,8%, XOTS HHOT A OHU
BCTpPEYAOTCS M Ha KPYITHOM pOratoM ckote. B
MPEIrOpHOM paifoHe WX YHCICHHOCTb JIOCTUTAeT
30,2%, B paBHuHHOM — 12,4%, a B HU3KOTOPHOM —
17,1%. Ce30HHOE H3MEHEHHE KOJIMYECTBA OTHUX
Napa3uToB MPOSBISIETCS B IBYX MHUKaX aKTUBHOCTU. B
NPENropbsiX MEepPBBIA MUK MPUXOAUTCS Ha BTOPYIO
JeKaay OKTSOps, a B HU3KOTOPbSIX — Ha TPETHIO
JieKaay ceHTsaOps. BTopoii, Oosiee 3HAUNTENBHBIN MUK,
HaOIIOMaeTCs B MPEATOPhsIX B CEpeIUHE MapTa, a B
HU3KOTOpbSX — B TMEPBOM Jekaxe ampens. 3TH
rapasuThl CIyXaT NEePEHOCUUKAMH KPOBEMApa3UTOB Y
OBEll.

Knemn Buga D. marginatus He MHOTOUYUCIIEH
MPEUMYLIECTBEHHO UBYT Ha KPYIHOM M MEJIKOM
poratoM ckoTe, ocobeHHo Ha oBuax (15,4%), u B
HEOONBIINX KOJIWYECTBAX BCTPEUAIOTCS Ha JIOMIAJISIX.
Onm pacnpocTpaHeHsl B HHU3KOTOPHBIX (18,2%) u
cpenHeropubix  (26,3%) 3oHax. OTH  KJIEUH
MapasuTUPYIOT Ha KUBOTHBIX C KOHIA ampens 0
CCHTAOps, JOoCTHras HaWOOJNbIICH YHCICHHOCTH B
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cepellMHE Mas — Hayale HIOHS, OHH MEPEHOCAT
KPOBEIAapa3uTOB OBEII.

Takum 00pa3oM HccIeIOBaHNUE OHOIOTHYCCKUX H
JKOJIOTUYCCKUX XAPAKTCPUCTUK KIICHICH, STBIISFOLIIXCS
MEPEHOCYMKAMU OOJIE3HEH Yy CEeNbCKOXO35AHCTBEHHBIX
JKMBOTHBIX, CIHOCOOCTBYET CO3[aHHI0O M BHEAPCHHUIO
3QGEeKTUBHBIX TPOPMIAKTHUSCKAX Mep. OTH MEphI
HAMpaBJeHbl HA CACPKUBAHUE PACIPOCTPAHCHUS
KIeled W MpeldOoTBpAlICHHE WX  MAacCoOBOTO
Pa3MHOMKCHHUSL. B npotiecce YUUTBHIBAIOTCS
crierupuIecKue 0COOEHHOCTH Pa3TUYHBIX
naHIIa()TOB U KIMMATHYCCKUE YCIOBHS PECIYOIUKH.
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SUMMARY
Nowadays in Japan the necessary conditions seem ripe for the creation of a Japanese Center for Pathology
which could function as a “brain” center and at the same time be an office of the Japanese Society of Pathology.
The process of organizing the Japanese Center of Pathology is proposed in the form of brief outlines and
considerations for scrutiny and analysis to be followed by a thorough discussion. The creation of such a Japanese
Center of Pathology having no counterpart in the world pathoanatomical practice will undoubtedly be a powerful

breakthrough in Japanese Pathology.

Keywords: Japanese Center for Pathology, Japanese Pathoanatomical Service, Japanese Pathology

Introduction

The structural organization of the Japanese
Pathoanatomical Service (JPS) has currently achieved
such a level of development that there seems to have
arisen a need for creation in Japan of a united, up-to-
date, organizational, methodical, consultative and
statistical center on studying human pathology at a
qualitatively new level — the Japanese Center of
Pathology (JCP). Otherwise, the JPS, being a system of
measures aimed at improving diagnosis, treatment and
research, will sooner or later be drowned in the already
available and currently increasing flood of information,
in its turn, creation of the JCP, which would have no
counterpart in the world pathoanatomical practice,
would undoubtedly be a powerful breakthrough in
Japan Pathology.

The aim of creating the JCP is to unite all national
pathologists on the basis of their state residence, to
establish at the state level common standards and
requirements imposed upon anatomical pathology
(standardization), as well as to unify the knowledge on
pathology (unification). In other words, pathologists
must think and express themselves in one professional
language [1-10].

In what city would the JCP be organized?

In my opinion, the JCP should be established in
Sendai, especially since it was in this city that the
Japanese Society of Pathology was founded in 1911.

What are the problems facing the JCP?

In my opinion, below is a list of problems facing
the JCP.

Development of scientific trends and plans of
improving the activities of JPS.

Elaboration of guidelines, instructions, common
forms for cytological and biopsy studies, death
certificates, common forms of postmortem examination
protocols and annual reports.

Analysis of intravital diagnosis of the character of
pathological processes, especially in the field of
oncology, on evidence of cytological, biopsy and
autopsy banks, using modern computers.

Timely detection and prevention of acute
infections and epidemical diseases.

Study and scientific development of specific
problems based on the data from various divisions of
pathology.

Study of problems of etiology, pathogenesis and
morphogenesis of diseases, as well as causes and
mechanisms of death, by data obtained from the
autopsy bank.

Scientific and practical control by means of a
comparison of clinical and pathoanatomical diagnoses,
study, generalization, analysis and investigation of
clinical and pathoanatomical data.

Analysis of death certificates and annual reports,
scientific  control over therapeutico-diagnostic
activities in order to eliminate the detected defects of
diagnosis and treatment, as well as a study of the
demands by JCP for equipment and chemical reagents.

Study ana analysis of auxiliary methods of study
(virological, biochemical, bacteriological etc.) on
cytological, operative, biopsy and autopsy materials.

Training of personnel (specialists in pathology)
according to the common curriculum.

Rendering  permanent  consultative  help
concerning problems of pathology and joint discussion
of obscure cases.

Planning and organization of congresses,
conferences, symposia, workshops and other forms.

Exercising control over publishing of books,
journals, booklets, newsletters on pathology and other
pathoanatomical documentation.

Establishing relations among pathologists of the
JCP, between the JCP and medical societies,
associations, the World Health Organization and other
organizations by means of the best telecommunication
services.

What are the structural subdivisions of the JCP
going to be like?

In my opinion, the JCP should comprise various
special departments of pathology organized on the
principle of the pathology of systems of organs, for
example: departments of pathology of respiratory
organs, circulatory organs, digestive organs, urinary
organs, department of endocrine pathology, central
nervous system pathology department and so on; with
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each department being subdivided into subdivisions,
such as subdivision of autopsy, biopsy subdivision,
cytology subdivision and the like with formation of a
data bank therein. Depending on particular conditions,
planning of other subdivisions within those established
would be possible.

Furthermore, it seems necessary to take into
consideration general departments of autopsy, biopsy
and cytology to be equipped in accordance with the
name and to carry out processing of the respective
material. These three departments should embrace local
clinical hospitals and medical institutes. The general
department of autopsy, which should be situated on the
ground floor and have underground premises for
refrigerating chambers and for storage of archive
material, will receive all death certificates from all
regions of the Japanese Pathology, followed by further
distribution thereof along the divisions of special
pathology for statistical analysis.

It is also indispensable to create a cine-
photographic department for carrying out macro-,
microphotography and shooting film. An increasingly
important part will be played by the newly organized
departments of informatics and telematics, with due
selection of personnel, and which will be equipped with
up-to-date computers containing all the information of
Japanese Pathology. In addition, the department of
informatics will collect and analyze all the world
information on pathology. Prompt and accurate
retrieval of information should be carried out by means
of a computer-assisted database, which will contain
bibliographical and referative descriptions of world
publications. Orders for the reprints could be processed
here. The use of high-performance personal computers
equipped with high-capacity disk units will lead
Japanese Pathology to progress.

There is no question that, based on computer-
assisted results, the program on improvement and
development of the JPS will be accomplished. It is also
ungues- tionable that each department must be headed
by an erudite first-class specialist with a long practical
record of service in the field directly related to the
department concerned. It is reasonable that all of the
aforementioned departments must, from time to time,
be improved and equipped with up-to-date technologies
and methods.

The problems of financing the JCP should be
settled with due regard to the interests of the country
concerned.

I am sure that a center like the JCP will sooner or
later be founded.

Conclusion
The creation of the JCP would make it possible to
improve both accounting and accountability,

standardize pathoanatomical documentation and unify
the methods of study and the process of education. An
annual report, which would be prepared by the Center,

would make it possible at the Japanese scale of
pathology to compare such parameters as the
proportion of cover with autopsies, the proportion of
discrepancies between clinical and pathoanatomical
diagnoses, 24 h and infant mortality, and other indices.
This would allow JCP management to make proper
conclusions and take appropriate measures aimed at
improving the quality of therapeutic and diagnostic
activities and research work.

The creation of such a center is not somebody’s
whim but the dictates of the time and, in spite of the fact
that the center will cost a pretty penny, it is urgently
needed and this need is already reflected now.
Therefore, maximum effort has to be made in order to
create the JCP with each pathologist of Japan having to
make as big a contribution as possible to the
development and strengthening of Japanese Pathology.
We need a center where the best pathologists could
gather in order to stir up the enthusiasm of younger
pathologists, to lead them and to set professional
examples for them. The creation of the JCP as the
grounds of progress of Japanese Pathology will
undoubtedly be appreciated at its true value and will be
accepted with thanks by our descendants.
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Pak mpsimoit kumku (PIIK) siBiisercs conmanpHO
3HaYMMOH TAaTOJNOTHEW M 3aHUMAeT LEHTPalbHOE
MECTO B  CTPYKTYpE  BIICPBBIC  BBISBICHHBIX
OHKOJNOTHYeCKuX  3aboneBanmit  [1].  IIpornos
3200/1€BaCMOCTH B HACTOAIIEE BPEMS COXpaHSIET
HETaTUBHBIA XapakTep, CO 3HAYMTEILHBIMUA TEMIIaMHU
pocta [2]. K 2030r. xomu4ecTBO 3a00JCBIINX MOXKET
YBEIMUYUTHCS, Kak MuHUMYM, Ha 60% [6]. Ilo-
MPeXHEMY, COXPaHSAETCS BBICOKAs 3alyIleHHOCTb U
CMEPTHOCTh OT JIaHHOU martosioruu: 5,4-14,5 ciydaes
Ha 100TeIC. HaceneHus B pa3HbIX peruoHax Poccuu [1].

B mupe exeronmno BeisiBIseTcs Oosee 1,5 miH
HOBBIX CIIy4YaeB KOJIO-PEKTaJbHOTO paka. [lo maHHBIM
185 crpan mupa B otuere BO3 na 01.02.2024r xouo-
pEKTaNnbHBIN pak BcTpedaercss B 9,6% ciydacB BHOBb
JIMarHOCTHPOBAHHBIX 3710Ka4E€CTBEHHBIX
HoBoOOpa3oBanuii (3HO), yto cocraBiser 2,3 MIH.
kutened TuiaHetel W 9,3% choydaeB  €XKeroJHOM
netansHocTH (900 ThIC. YenoBek) [3].

[MapamutensHo ~ pocTy — 3a005€eBaeMOCTH U
COXPAaHCHMIO BBICOKOW JIETANIBbHOCTH IMPOUCXOAUT
YCIIO’)KHEHHE METON0B KoMiulekcHoW Tepamuu PIIK,
YTO HE TapaHTHPYET MOBBIIMICHHUS YPOBHS OOIIEH U
6e3pennnBHOM BBDKMBAaEMOCTH. [Ipumenenne
arpecCUBHBIX IPOTOKOJIOB XHMHO-Iy4€BOH Tepanuu
(XJIT) mpuBeno K MOBBHIIICHUIO M 0€3 TOTO BBICOKOTO
YpOBHS MOCTTEPATIEBTUYECKUX OCJIO)KHEHHH,
ycyryOusisi CHTYyalMio BO3pacTOM M COITyTCTBYIOIIEH
natojorueil nmanueHToB [6]. [lo-mpexxneMmy octaércs
HepeIIeHHOH TmpobjemMa: BO-IIEPBBIX, COXPaHEHUS
KauecTBa JKM3HH W  BO-BTOPBIX, MHHHMH3AIUU
MHBAJIUANZUPYIOUINX OCI0KHEHHH MOCIIe TepanHH.

«3070TBIM» CTaHAAPTOM JICUEHHS, MECTHO-
pacopoctpanenHoro PIIK B cragumn cT3-4N1-2MO,
ABJISIETCS TIOJITOTOBHUTENIbHASL JIydeBas WM XHMHO-
nydeBas  tepanus (XJIT), ¢  mocmemyrommm
ONepaTHBHBIM BMeNIaTeNLCTBOM. JlydeBas Tepanust
(JIT) mpoBogurcs B cymmaproit oze COJI 50-54 I'pait
(I'p) Ha mepBuuHBNd owar u 44-45 T'p Ha 30HBI
PETHOHANBHBIX JUM(ATHIECKUX Y3JI0B C pPa30BOU
no3oit (POJ) 1,8-2Ip, 5 pa3 B Hememto. C memnbio
MOBBIIICHHUS 3(PPEKTUBHOCTH JIEBUALIMH OITyXOJEBBIX
KJIETOK MPOBOIMTCS MOIU(UKAIMS Jy4eBOU Tepanuu
xuMmuoTepaneBTuaeckumu (XT) nmpemapataMul TpymIIsI
dbroprpuMuINHOB. ANbTepHATUBHBIN cTannapt JIT B
pexume POJ 5 I'p u COJ 25I'p mpumeHnsercs B
KIMHUYECKOH MIPaKTHKE WHIUBHIYaJIEHO "
3HAUUTENBHO pexe. KOpuandeckum moaTBepsKIeHHEM
CTaHjapra  JIEYEHUs  SBISIIOTCS  KIMHUYECKHE
pexomenpanuu (KP) M3. P®. ID: Ne554/2023r. Cpok
MIPOBE/ICHUS OTIEPATHBHOTO BMEIIATENLCTBA 4Yepe3 7-

12 memems mocne XJIT 3akperuieH B cTaHmapre,
ONpeAesieH SMIMPUYECKUM IIyTEM U CBs3aH C
peanu3anel  MakCUMaJbHOIO  XHMHO-JIyY€BOIO
a¢¢eKTa B TKAaHAX 1 MUHAMHU3AINEH PUCKOB pa3BUTHUS
MIOCJICONEPALIMOHHBIX OCJIOKHEHUH.

HNmenno MecTtHO-pacnpoctpaneHHsii PIIK B
cranuun  cT3-4cN1-2MO  umeeT  CIOXKHOCTH B
HHTEpIpeTallii CTaJAupOBaHM, T.K. CONPOBOXKIACTCS
MECTHOM M OECCUMITOMHO MPOTEKAIOIIEeH CUCTEMHOM
BocnanurenbHoil peakuueidt (CBP), mnposBieHus
KOTOpPOH CyOBEKTHBHO W HE HMEET HOPHUAMYCCKOTO
JOoKyMeHTHpoBaHus. [t paHHUX PopM 3a00IeBaHUS B
crazuu  c¢T1-2NOMO, mpossinenuss CBP  eme
MHUHUMAJIbHO M  KOMIIGHCHPYEMO, M  CTaHIapT
MO3BOJISIET MPOBOAUTH ONEPATUBHOE BMEIIATEILCTBO
MIEPBBIM 3TaIoM, 6e3 MIPEABAPUTENBHOTO
JIOIIOJTHUTENBHOTO JIeueHHs, 4To 1o AaHHbiM Gerard
JP. et al, nmaer mnaTuneTHWil pe3ynpTaT O0OLIEH
BbLKHBaeMocTu B 90% ciyqaes [13].

OCHOBHBIMU XUPYPTUYECKUMHU OCIONKHEHHUSIMH,
MO-TIPEXKHEMY, SIBISIOTCS BOCHAJIUTEIbHBIC SBICHUS:
MIEPUTOHUT, HECOCTOSTEIBHOCTh aHACTOMO3a, CETICHC C
BBICOKHUMH ITOKA3aTEISIMU JICTATBHOCTH [5,19]. O6mmii
agamu3z  kpoBu  (OAK)  ocraercs  TIaBHBIM
MHCTPYMEHTOM JJII MHTEPIPETALUU Pa3BUBAIOLIMXCS
OCJIO’)KHEHUH, TPUYMHAMH KOTOPBIX SIBIISIETCS LENbIH
KOMIUTEKC (PaKTOpOB, CBSI3aHHBIX C OIyXOIBIO: €€
ABTOHOMHOCTb, QHTUT'€HHOE BIIMSIHUE, HEKPO3 TKaHHU.
BaxxubimMu  (akTopamul A pa3BUTHS  OCJIOKHEHHIA
SBIISIIOTCS.  WHJYIUPOBAHHBIE  JIy4E€BBIE  PEAKIMH
noBpexaeHus, X1 mNoJaBleHHMEe HMMMYHHUTETa W
npu3HaKy JateHTHoro cunapoma CBP [18].

B peanmzanum miuaHa KOMIIJIEKCHOM Tepamuu

MalMeHTOB Y4acTBYIOT 3 CIeIHaINCTA:
XMMHOTEpAIeBT, paguoTepaneBT W xupypr. Jlis
OLICHKH COCTOSHHMSA TAIlMEeHTa BCE CIICIHAIHNCTHI
UCTIONB3YIOT ~ 00IIe-OMoNIorHYecknit  Mapkep -
reMorpamMMy, TpH 3TOM W3 OJWHAKOBBIX IAapPaMETPOB
pasBepHYTOT0  aHaimM3a  KPOBH  NPOQHIBLHBIE
CHECIHANMCTEl  OLEHWBAIOT  pa3Hble  CTOPOHBI
roMeocTasa.

Bpau-xumuorepaneBT npu CHCTEMHOM

JIEKAPCTBEHHOM JIEYEHUM OLIEHUBAET «KJIETOUYHOCTH
reMOTpaMMbD): CTENeHb W TIyOWHYy HEWTPOICHHH,
aHEMHIO, TPOMOOIUTOIICHHUIO, CBsA3aHHbIE
HEIOCPEACTBEHHO C TOKCUYHOCTBIO JIEKAPCTBEHHBIX
IIpENapaToB U IIPU 3TOM HE JOIYCTUTb Pa3BUTUA
HEKeNIaTeIbHBIX HMHQEKIMOHHBIX BOCHAINTEIbHBIX
SIBICHUH Ha JICUEHHE.

PaguoTepaneBT npu JI0KaJIbHOM BO3JEHCTBUU Ha
OIlyXOJIb OLIEHUBAET KOMIIEHCUPYEMOCTb OPraHU3MOM
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Jy4eBBIX MOBPEXKJIECHUH MO KPUTEPUSIM IeMOrpaMMBbl
Ha CUCTEMHOM YpoBHe. JIoKanbHble HMMYyHHBIE U
pagroOMOIOTHYECKHE — NOBPEXKACHHA, a  TaKke
OTBETHBIC PEAKIMU CUCTEMHOIO0 BOCHAJIEHUS Ha
JieueHHe HACTYNMAlOT BHE TOCHHUTAJIM3allUd U
peann3yroTcs MO3IHEE.

Xupypr HpOTHO3HPYET MOBEICHHE OpPraHU3Ma
Ha IUIAHHPYEMYIO CTaHAAPTHYIO XHPYPTHUECCKYFO
TpaBMy B HM3MEHEHHBIX TKaHAX M PHUCK aKTHUBAINU
CHCTEMHOTO BOCHAJICHUS HWH()EKIHOHHOW IPHPOIBI
T.€., BCE CHEIHAINCTHI PACCMAaTPUBAIOT pPEaTU3ALNI0
CHCTEMHOTO IPOTHUBOBOCHAIMUTENBHOTO JICUEHHUS C
pa3HBIX TOUYEK 3PEHUSL.

B HacTosmee BpeMs MCCIENOBATENN KPYIHBIX
POCCHHCKMX W 3apyOeXHBIX KJIMHHK MpeaIaraioT
MOBBIIIATh MH()OPMALMOHHYIO HHTEPIPETHPYEMOCTh
reMorpaMMbl IO KPUTEpUSM CHHIpPOMa CHUCTEMOU
BocmanuTenbHOoW  peakmmum - SIRL, PIV. m
HeHTpodmIbHO-TIMpOITTaApHOMY ko3 PunmeHTy
(NLR) ¢ uenpro moBbIIIeHUS pe3yibraTta Tepanmu PITK
[7,9,11, 12, 20, 21, 22].

ITo muennro Chua W. et all, 2011, BrIssBIcHHE
noselieHUst uHAekca NLR B 5 pa3 or HOpMbI
corjiacyercst ¢ HeONaronpHusTHBIM HCXOJOM TECYCHUS
PIIK mpu XuMHOTEpamuu U AacCOLMUPYETCS CO
CHI)KEHUEM JUTUTENBHOCTH OOIIeH BBIKMBAEMOCTH
naruedToB [7]. [lo MHeHHIO ApYyTUX - BBICOKHE
3HayeHuss CBP accomuupyloTcst C arpecCHBHBIM
TCUCHHEM OITyXOJIH M IUIOXOW BBDKHBAaEMOCTHIO, a
HHU3KHE, HAao0OpOT, ¢ ONarompuATHBIM OTBETOM Ha
TEpaIHIO U yIy4dlICHHEM IT0Ka3aTenei BBKHBAEMOCTH
[9, 10, 11].

ITo cBemenmsm paspabotumnkos, IT-TexHOMOTHS
«LeHalm»®  (IOMOIHKMK NPHHATAS KIMHAIECKUX
pemenniit  (CDSS)), mporpamMmHoe oOecleYeHUEe B
OHJIAMH  pEeXUME  PACCUMUTBIBACT  IapaMeTphl
CHCTEMHOT'0 BOCHAJICHHSI KOMIUIEKCHO 110 6 CBSI3aHHBIX
MeXIy co0o0il MHTeTpanbHBIM HMHAeKcaM. IIporpamma
aHATM3UPYEeT WHTETPalbHbIE WHAEKCH TeMOIPaMMBI
(MUT): New/Lym (NLM), New/Mon (NMR), Lym/Mon
(LMR), manekcer cuaapoma CBP - SIRI, PIV, DN u
MPOBOJINT MX CPAaBHEHHE C peepPeHTHHIM 3HAUCHHEM
nuanasoHa HopMbel (JJH), u, 49TO oOdYeHp BaxHO,
JOKyMEHTHPYET pe3ylbTaT BH3yaJbHO B  BHJE
rpadpukoB [12]. [JomommurensHas omenka WUD
MO3BOJISIET, HA KaueCTBEHHO HOBOM ypoBHe mo OAK
HUHTEPIPETUPOBATH npeobaganue WIH
HEI0OCTaTOYHOCTh HEUTPOGMIBHOTO BOCHAJICHHUS Ha

uMMyHHBIM 10  Neu/Lym, Neu/Mon, Lym/Mon
MHJIEKCaM; OLICHHUBATh (YHKIMOHAIBHYIO
M30BITOYHOCTh ~ WJIM  HEJOCTATOYHOCTh  pPeaKiuid
CHCTEMHOTO  BOCHAJCHUS  MAalUeHTa, KOTOpPBIC

HEBO3MOXKHO YBMJETh NPH YTEHHUM TE€MOrpaMMBbl, a
TpeOyIOT MaTeMaTHYEeCKOTO pacyeTa.

IToporoBoe 3HaueHHe HU3BECTHOIO HHJEKCA
cucremHoro BocmaneHuss SIRI B mpaxkTuke Bpauda-
MPOKTOJOra B HACTOSILEE BpeMsl HE ONPEAETICHO, YTO
3aTpyIOHAET TIPOBEIACHHE JIUTEPAaTYpPHOTO TIIOWCKA.
N3BecTHO, uTO BBICOKMK ypoBeHb SIRI (6omnee 1,38
y.e.) JIEMOHCTPUPYET CHM)KCHUE 5-netHeut
BeDKMBaemocTu mnanueHToB ¢ PIIK mo 14%, a ero
COUYeTaHHOE TNpHMEHeHWe c Kiaccudukanueinr TNM

MOBBIIIIAET TOYHOCTh CTaJAMPOBAaHUS OOJIE3HH, U
MIOMOTaeT yJIy4llaTh Ka4eCTBO MporHosa [9].
B nuTepaTypHBIX HCTOYHHKAaxX NPHMEHEHHE

TEPMHHOB  <«JIOMHHUPOBaHUE HEHTPOPHUIOB» WIN
«MMMYHHOE TIpeoOiafaHue» Uil OHKOJIOTHYECKHX
MIPOLIECCOB  HCIOJNB3YETCS  PEAKO.  3HAYMMOCTh

CONEpXKAaHUS ITHX TEPMHUHOB B MOMEHT MPHUHSATHSI
JUAaTHOCTHYECKOTO peIICHUS W JICUYCHHUS OITyXOJH
CTaHOBHUTCS BTOPOCTENCHHBIM H3-32 HEOTJIOKHOCTH
3a00JIEBaHMsI, a JIOKAJIBbHBI WJIM CHCTEMHBIH THII
BOCIIAJIUTEIHHOTO OTBETAa, COIIPOBOKIAIOTITHIA
OHKOJIOTHUYECKHUH MPOLECC, BKJIOYAECTCS B 3HAUCHUE
panHe# i no3aneit craguu 3HO ¢ knaccuduxanuen
o cucteMe TNM. B crannaprax NCCN u KP. M3. PD.
PEKOMEHI0BaHO UCTIO0JIb30BaTh TOJIBKO
KOJIM4YECTBEHHBIE napaMeTpsl HEHTpOPUIOB,
TpombormuroB B OAK ¢ 1menpio OIEHKM pucka
HEOJArompHsATHOTO TPOTHO3a TEUEHHS HEKOTOPHIX
¢opm 3HO (memanomsr u paka mouku). [NCCN ID.
Bepcus|

Heas wucciegoBanusi — anpoOUpoBaTh B
KITMHAYECKOW TIPAKTHKE OHKOJIOTA BH3YAIBHYIO U
uUQpoByI0O  3HAYUMOCTb  OLEHKH  HHTErPabHBIX
HMHIEKCOB FeMOTpaMMBbI U IposiBiieHus cuHapoma CBP,
nocTpoeHusix nporpammoit «LeHalm»®R, mpu XJIT
MecTHo-pacnpocTpaneHHoro PITK.

HccrnenoBanue NpoBEeNEHO NPOCIEKTUBHO Ha
0aze  kadeApsl  OHKOJIOTHH W MEIUIIMHCKOM
pammonoruu ['BOY BIIO YI'MY r.Ekarepun0Oypra, B
mepron ceHTI0pb-nexadps 2024r. B umccnemoBanme
BKIIOUEHO 52 nanueHTa ¢ auarHo3om PIIK, B Bo3pacte
or 40 mo 79 ner. Bce mamueHTHI COCTaBUIIM JIBE
TPYWIIEL: TIepBasi OCHOBHas (n=26, cpeqHHUH BO3pacT
60£11,5 mer, cramma cT3-4N1-3M0). 1 rpynma
paslieneHa Ha MOATPYIIIBI, corfiacHo 3HaueHusM SIRI:
la moarpynma (n=18, cpennuii Bo3pact 61,7+11,4) c
unaekcom CBP — SIRI >0,8Ex ( uarepsan ot 0,8En u
no 6,6En), Ib moarpymma (n=8, cpemHuii Bo3pact
53,8+14,2) c uanekcom - SIRI < 0,8En, 1 momyduBIImx
XJIT cornacHo crangaptHoit metoauke B PO/ 1,8-2,0
I'p, COJ 54T'p na nepBuuHyro omyxosib U 44Ip Ha
30HBl  PETHOHANFHOTO  METAacTa3UpOBaHHUA, c
MonuduKauen kanenutadbuaoM 825mr/m2 — 2 pasza B
CYyTKM, 5 JHEH B HENENI0, Ha NpPOTSHKEHUU Bcel
Ty4eBOW Tepanuy; rpynma cpaBHerus 11 ( n=26, cT1-
4N0-3M0) mpezacraBneHa AByMs moirpynnamu - Ila
(n=12, cpennuii Bo3pact 68,2+8,6 net, cragusa cT1-
2NOMO), B KOTOpOH TAalMEeHThl HamNpaBleHbl Ha
XUPYPIUYECcKOoe BMEIIIaTEIECTBO 6e3
npensaputenbiod XJIT u moarpymnmsr 1Ib (n=14,
cpequit Bo3pact 65,4+9,0 mer, cramus cT3-4NI1-
3MO), Tae manueHTH OBLTH HATIPABIICHEI HA OTICPAITUIO

yepe3 7-12  wememp mocie XJIT. O0bvem
BMEIIIATEILCTBA  ONPEACITSUICS ~ XHPYpProM O
MEIWIMHCKUM TIOKAa3aHUSAM B COOTBETCTBHU C

tpeboBanuem KP. M3. PD. No554/2023r.
Unentuduxarms CUCTEMHOMN peakuuu
BOCTIAJICHUS TIPOBEICHA TI0 aHAIN3Y TEMOTPaMMBbI BCEM
manueHTaM ¢ ucnoib3oBaHueM 10 «LeHalm»R:
pacdeTom nnr B COOTHOIICHHUSX:
HEUTPODUIBI/TUMPOIUTEI, HEUTPODUITBI/MOHOLIUTHI U
JUMQOIUTH/MOHOIIUTBI), W HWHIEKCOB CHUCTEMHBIX
BOCITAJIUTENBHBIX peaknuii o ¢popmynam (SIRI= kon-
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Bo Neu x Mon/Lym , PIV o0ummii wuMMyHO-
BocnanutesnbHblil nHIekc= Neu x Plt x Mon/Lym u
DensNeu (DN) mnnotHocts — HeWTpodumimoB =
Neu/(Lym+Mon)) ¢ mnocinenyomuM IOJy4eHHEM
BU3YyaJIbHBIX pe3yJbTaToB B IT-n300parkeHUAX OHNaltH
[14,15,16].

UccrnenoBanmst OAK manmeHTaM IMTPOBOIMINCH
©XEHEJIETbHO OT HaJana U 10 OKOHYaHHA BCETO Kypca
XJT. B craructudeckyto 00pabOTKy BKIIOYCHBI
TreMOrpaMMbl IO TE€paIHH, Yepe3 3 HeAenH OT Hadania
nedeHus (pu morydeHnn 1/2 Kkypcosoit mo3sr: CO/L 14
bpaxuumii/28p c €KEHEBHBIM MIPUEMOM
KalenuTaduHa, 4TO YCJIOBHO SKBUBAJIEHTHO KpYITHO-
(pakuroHHOW mporpamme Tepanuu B 250°p) u mocne
okoHuaHusi nonHoro kypca XJIT (27¢p/54Ip) Ha
NEPBUYHBIA OIlyXoneBbld ouar. Jlnsg nanuenros lla u
1Ib MOATPYII JIOTIOJTHUTEIBHO H3y4eH
npenonepanuonHsiii OAK, B3areni 3a 2-3 mHA 10
TOCTIATANIN3alMK B aMOyJaTOPHBIX  YCIIOBMSX.
CpaBHEHHE BBIIIOIHEHO ¢ pe)epeHTHBIMU 3HAUCHUAMHI

VYpansckoro peruona (KL um. npod. S1.b.belikuna).
Huanazon pedepenTHol HOpMBI uHIeKcoB CBP
cocrapun anst DN (1,43-1,5Enm), SIRI (0,25-1,33En),
PIV (37,8-466,7En). Heo0xoauMocTh Bbljaej1eHHs
NAIUEHTOB ¢ HHU3KHM IIOPOrOM CHCTEMHOIO
BOCNAJIMTEJLHOIO OTBETa, B JUANAa30He HOPMbI
(JIH) Ypaabckoro peruona no uuaexcy SIRI (0,25-
0,8) B HameM MCCIeJ0OBAHUHM NOATBEPKAEHO
NpaKTHYeCKoi Heo0XxoauMocThio. CTaTHCTHYECKUIT
aHaIM3 B TpyNNax TMpPOBEIEH C HCIOIb30BAHUEM
maketa nporpamMm Windows 10, kpurepueB X2, t, p u
95%  noseputensHoro wuHTepBama (95% IAN).
[MonyueHusie pe3yabTaThl HCCIIeIOBAaHUSA
NIPE/ACTaBIICHBI B TaOIHMLAX U rpadukax.

B rtabmume Nel mpencraBieHbl  cpepHUe
sHauenuss VWD  (New/Lym/Mon) wu  uHIEKcoB
cunapoma CBP (SIRI, PIV, DN) no tepanuu u nociue
3x Henmenp XJIT rpymnms [ B cpaBHEHHH ¢ AMania30HOM
pedepeHTHBIX 3HaUeHHH Y paabCKOTO peruoHa.

Ta6muma Nel

Anasn3 cpegnux 3HavyeHuit u 95% AU nns UUT u CBP 10 u nocJe 3x Heaeab Tepanum B I rpynne B
CpaBHEHMH ¢ pepepeHTHBIM 3HAYeHHEM Y PajIbCKOI0 peruoHa.

I'pymma I (n=26)
HokasaTers Cpenunii Bospact JTH pedepeHTHOr0 3HaUCHHS
1/2 xypca XJIT Ypanbckoro peruona
Jlo XJIT (14bp/28Tp)

Neuw/Lym 2,7(2,0-3,3) 3,9(2,9-5,0)* 1,67-2,1
Neu/Mon 8,4 (6,9-9.8) 5,8 (4,9-6,6)** 6,4-12.8
Lym/Mon 3,6 (3,04,2) 1,7 (1,4-2,0)** 34-6,1

DN 1,9 (1,6-2,4) 2.2(1,8-2,5) 1,43-1,50

SIRI 1,7(12-2,3) 1,9 (1,4-2,6) 0,25-1,33

PIV 602,9 (363,0-842,9) 428 (272,5-584,1) 37,8-466,67

95% I, nocroBepHOCTH p <0,001** 11 p <0,05 * vs 0 NeueHwms.

N3 paHHBIX TAOJMIBI BUAHO, YTO MAlMEHTHI |
rpynmsl, otobpanHele i XJIT 1o  KIMHHKO-
UHCTPYMEHTAJILHBIM KpUTepUsM B cpaBHeHuu ¢ JIH
pedepeHTHBIX 3HaueHHil YpanbCKOrO pEruoHa, 1o
JIEYeHUsT ~ WUMENH  HE3HAUWTeNbHble  MPU3HAKH
MPOSIBJIEHUS! CUCTEMHOI'O BOCHAJIEHUS! XapaKTEpHbIE
JUISt MECTHO-PacpOCTPaHEHHOT'O OILyXOJIEBOTO
npouecca. He3Haummoe TOBBIINIEHHE OTHOCHUTCA K
cpenHeMy 3HadeHHIO Neu/Lym wHIekca, 1 WHAEKCAM
CBP - DN, SIRI u PIV Ha 21,1%-22,6%
COOTBETCTBEHHO. Tak ke u3 MaHHbIX Tabmuipl Nel
BHJIHO, YTO B X0/i€ HauasibHOTro Kypca XJIT nokazarenu
NUUI" wu cucreMHOro BOCHAJ€HUS  MEHSUINCHh
pasHoHanpaBineHHo. Cpeanee 3HaueHne Neu/Lym
WHJIEKca MOBBIIAIOCH B 1,5 paza (p <0,05), a Lym/Mon
cHmxkanoch B 2 paza (p <0,001), cpennee 3HaueHue
ko3pduuuenra Neu/Mon TakKe CHHKAIOCh, HO
HE3HAYUTEIFHO, HAXOAACh B JHana3oHe pedepeHTHOM

HopMEl. [lapameTpsl cuagpoma CBP Ha HavansHOM
stane XJI Bo3neiicTBHUA ocTaBanuch 0€3 U3MEHEHUH.
Ka66aunu M.C. ¢ coat, 2024r, moka3aiy BaXHYIO
HNPOTHOCTHYECKYIO POJIb MHJEKCOB BOCHAJEHUS TPH
CpaBHEHHMHM MaieHToB ¢ mHAekcoM SIRI Ha ypoBHe
0,8En. Hammsle Yueting Tanet al. 2025r. [8],
MIPOJAEMOHCTPUPOBAIM CBSI3b MOBBIIIEHHOIO HHJAEKCA
SIRI ¢ wMeracTasupoBaHUEM B  pErMOHAJIbHbIE
TMM(paTHIEeCKUE Y37l U CHI)KEHHEM BBDKHBAEMOCTH
nagueHToB 10 50% pgaxe 1mociie paguKagbHOTro

ONEPATUBHOTO JIeYeHUsl. Otn 000CHOBaHHUSA
HNOATBEPAMIN  HEOOXOOMMOCTH B INPOBEACHUHU
cpapuenuss WHWIT u  uHAEKCOB BOCHANCHUS Yy
NpeAONEePAIMOHHBIX  MAI[eHTOB B TOATPYIIAx

ocHoBHoi1 rpymmsl Ia (SIRI >0,8En, n=18) u Ib (SIRI
<0,8Enx, n=8) mo unnexcy SIRI [16].

B Ttabmummne No2 mpepcraBieH CpaBHHUTEIBHBIN
aHanu3 cpennux 3HaueHui! MWUI' u CBP y nmanuenTtos
1o u nocine 1/2 xypea XJIT B la u Ib noarpynmax.
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Tabmauma Ne2

Cpennue 3Hayenuss UAI" (Neu/Lym/Mon) u ungexcos cunapoma CBP (SIRI, PIV, DN)
B noarpynnax Iau Ib .

Ioarpymma Ia (SIRI >0,8En, n=18) [Monrpymma Ib (SIRI <0,8En, n=8)
CpenHuil Bo3pact Cpennuii Bo3pacT
Hoxazarert: IMocrne 1/2 xypca XJIT TTocie 1/2 xypca
Jlo XJIT (14¢p/28 Tpoid) Hlo XJIT XJTT(14¢p/28 Tpoid)
NewLym 2,7(2,1-34) 4,7 (3,4-6,1)** 2,6(0,6-4,5) 2,3 (1,9-2,6)
Neuw/Mon 8,1 (6,6-9,6) 6,2 (5,2-7,2)* 9,1(5,2-12,9) 4,7 (3,6-5,9)*
Lym/Mon 3,2(2,7-3,7) 1,6 (1,2-1,9)** 4,5 (3,1-6,1)* 2,1 (1,8-24)%*
DN 2,0 (1,6-2,4) 2,5(2,1-2,9) 1,4 (0,6-2,2) 1,5(1,3-1,8) *
SIRI 1,9 (1,3-2,7) 2,4 (1,6-3,2) 0,7 (0,4-0,9)** 0,9 (0,6-1,4) *
700,1 (398,7- 543,6 (340,4-746,9) 195,6 (78,6-
PIV 1001,5) 3133y 168,7 (76,7-260,7)**

95% 1, nocroBeprocts p <0,001**, p <0,05 *, vs mo nedeHus.

W3 Tabnmier Ne2 BUIHO, 9TO CpenHIE 3HAUCHUS U
95% AW B moxarpynmax la u Ib, pasmenennsle mis
cpaBHeHuss mno kputepuro SIRI, no nauana XIJIT
MOIAPHO OTIAMYANNCh MEXAy co0od W HMenn
JIOCTOBEPHOE BHYTPUTPYIIIIOBOE pa3IudIKe IO HHICKCY
Lym/Mon Ha 50% (p <0,05), 1 kpurepusim CBP - SIRI
u PIV B 3 paza (p <0,001).

Havanenas XJIT manueHTOB MEHsU1a KpUTEPUH
NUI" u CBP pasHonampasineHHo. B moxarpynme Ia
nedeHne moBeIcHIO uHAEKC Neu/Lym B 2 paza (p
<0,001), Bce ocrampHbIe CHH3WIHCH Ha 25-50% (p
<0,001). B moarpynme Ib — Tepanus cHU3MIA HHACKCH
Neu/Mon u Lym/Mon B 2 pa3za (p <0,001). [TapameTpsr
CHCTEMHOTO  BOCHAJEHHsS,  pPacCUHTaHHBIC  IIO
texronoruu «LeHalm»®R gms DN u SIRI B MOArpynmne
Ia moBeicwanck Ha 25%, a B moarpymme Ib Bce
KpUTepuu CHU3WINCH Ha 25% (p <0,05).

B xone 3annaHupoBaHHOTO HAYaJIBHOTO Kypca 3X
HEJIeJbHOTO JICYeHHS y TAlHMEHTOB MOATpynmsl la
uanekc PIV cHmwxanca Ha 25%(p <0,001), mus
noarpynmsl Ib - HesHaunTenbHo (Ha 12%), T.e. npu
NPOBEJICHNUHM  IIPOTHBOOITYXOJEBOTO  JICYCHUS MBI
BO3JICHCTBYEM Ha  BOCHAJHTEIbHYIO  PEAKIHIO
MaMEeHTOB C Pa3IMYHOM 3P PEKTUBHOCTHIO, YTO TAKKE
coriacyercs ¢ MHeHHeM Yuanyi Ding at all 2024r., o
BIIMSTHUM HA TIPOTHO3 JICYCHUS MAMeHTOB C Pa3HBIMHU
ypoBHsaAMHU uHaekca SIRI [22].

TakuMm 00pa3oM, CTAaHOBHUTCS OYEBHIHO, UYTO
oT160p /g crangapTHoro XJI yeyeHus Mo mapaMmerpy

BocriamurenbHoro orsera - SIRI menuT manueHTOB HA
IBe abCONIOTHO IMPOTHBOIOJIOXKHBIE OHOIOTHIECKUE
TPYTIEL, TIIe pa3HOHAIPABICHHBIC Y(PPEKTH MOXKHO
paccuutheiBath B mapamerpax OAK xak go Hagana, Tak
U pa3HOHAINPABJICHHYIO TUHAMUKY MapaMeTpPOB B XOJe
3X HEACIBLHOIO0 HAYaJIbHOIO JICUEHH.

B 69,2% cny4aes (n=18) manueHTs! HOATPYIIIHI
Ia Ha %2 xypcoBoit 103b1 XJIT uMmenu MOBBIIIEHHOE
cpennee 3nauenue SIRI 2,4Ex (AU 1,6-3,2Ex), uto
MpeBBIIIANIO Hopor BepxHel rpanuusl JJH Ypanbckoro
peruona B 2 pasa (p<0,001). B 30,8% caydaes (n=8) y
MIAIIMEeHTOB MOATpYyHIE Ib cpenHee 3HaYeHNE WHACKCA
SIRI coctaBuio 0,9Ex (AU 0,6-1,4Em) u 66110 B 2 pasza
MEHBIIIE OT TPYHIIBI CpaBHEHHA, coxpaHss mopor JIH
VYpaneckoro pernoHa. IloBbIIEHHAsi aKTHBHOCTH
CHCTEMHOI'0 BOCHAJUTEILHOTO OTBeTa B Xxone XJIT
ObuTa BhIIEC B moarpymnme la mo cpaBuenwuio ¢ Ib, T.e.
nmanueHTsl ¢ ucxogHo Hu3kuM SIRI Gwumn  Goisee
KOMIIEHCUpYyeMbIMU. Takoe HCXOJHOE pa3inyue
napaMeTpoB  CHCTEMHOTO  BOCHAJIEHUS  MOXET
00BSACHUTH HEOOXOIMMOCTh B TIPOBEACHUN dCKANAIUN
WIH  JIedCKalallid  KypcoB — XWMHOTEpalud B
KOMIIJIEKCHOM JIEYEHHH.

B tabmme Ne3 npeicraBiieHbI cpeIHUE 3HAUCHUS
UUTI' n wunnpekcol cunapoma CBP, paccunranHble
texaonmorueir  IT-«LeHalm»R y T[auuMeHToB B
moxrpymmax la u Ib 10 Hayanma u mocie moHOTo Kypca
XJIT Ha nepBUYHBIN OIIyXOJIEBBIH OYar.

Tabmuma Ne3

Cpennue 3Hayenus u 95% JIU ungexcos remorpammbl (Neu/Lym/Mon) u CBP (SIRI, PIV, DN) 1o u
nocJje noHoi 10361 XJIT B rpynne I u noarpynnax Ia u Ib.

I'pynma I [Monrpymmna la [Monrpymma Ib
mgg" (n=26) (SIRI >0,8Ez, n=18) (SIRI <0,8Ez, n=8)
Jlo Havama XJIT Hocne XJIT 54 T'p Iocne XJIT 54 I'poid Hocne XJIT 54 I'pait
New/Lym 2,7(2,0-3,3) 9,1(6,4-11,8)** 10,2 (6,8-13,6)** 5,5 (3,1-7,9)**
Neu/Mon 8,4 (6,9-9,8) 5,6 (4,9-6,2)** 5,7 (4,8-6,5)** 5,1 (3,7-6,5)**
Lym/Mon 3,6 (3,0-4,2) 0,8 (0,7-1,0)** 0,8 (0,6-0,9)** 1,0 (0,7-1,4)**
DN 1,9 (1,6-24) 3,1 (2,7-3,5)** 3,3 (2,8-3,8)** 2,6 (1,9-3,2)*
SIRI 1,7(1,2-2,3) 5,9 (3,7-8,0)** 6,7 (4,0-9,4)** 3,1 (1,5-4,6)*
PIV 602,9 (363,0-842,9) 13‘159’3 4(;;}’9' 15953 (822,5-2368,1)* |  589,9 (224,0-955,7)

JHocroseprocts p <0,001** p <0,05 *.


https://pubmed.ncbi.nlm.nih.gov/?term=%22Ding%20Y%22%5BAuthor%5D
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U3 nmpencraBnennoit tadmuipl Ne3 BUIHO, 9TO Y
nanueHToB ¢ auarnozom PIIK monueiit xkype XJIT
BozgeucrBoBanl Ha HWHWIT pasHOHampaBieHHO B
CPaBHEHHM C UCXOJHBIMHU JaHHbIMU. [locie Tepamun
unjexc Neu/Lym yBenuuuics B 3 pasa Juis MallieHTOB
noarpynms! la (p <0,001) u Tomeko B 2 pasza ams
noarpymnsl - Ib (p  <0,05), d9ro roBOPHT O
PE3UCTEHTHOCTH 3a00JIEBaHMS K TEPAIINH Y MAIIEHTOB
¢ HmkuM noporoM SIRI. Ilpeobmamanwe wHIEKca
HerTpodmioB Hax MuMdonuTamMu B KoHIe Kypca XJIT

IMOTYEPKUBACT TIPUCYTCTBUE HeﬁTpO(l)I/IHBHBIX
IMOCTIYUYCBBIX BOCHAJIUTCIBHBIX peaKuMﬁ C pa3H01‘/'1
CTCIICHBIO ux l'[pOHBJ'IeHI/Iﬁ B HCCIICAYEMbIX
noarpynmnax la u Ib.
Lehaim
NEU/MON
m - AH (AMana3oH HOpMBbI)

° m-rpynnala

-, = = = -po XNT

SL, e = 1/2 kypca XNT

-nocne XNT (54 p)

102
NEU/LYMF LYMF/MON

K oxonuammo xypca XJIT 3acmyxuBaer
BHUMaHHeE 4X KpaTHOe cHHkeHre Lym\Mon nHzekca B
noarpynmnax la u Ib, 4To roBOpUT O BBIPAKEHHOCTH
MMMYHOJIOTHUECKUX TOBPEXACHUIl NPOBEAECHHBIM
neuenueM. Muaexcsl CBP - B [a moarpynme nanueHToB
MTOJIBEPTIINCH OONBIINM m3MeHeHmsM (B 1,5-3 pasa),
yeM B moarpymre Ib ¢ ucxogro Huskum naaekcom SIRI
1o navana nederus (p <0,05).

Ha Puc.1(a,0) mpencraBmeHbl n300pakeHU
cpenanx 3HaueHmit MUI B moarpymmax la u Ib,
paccunTaHHBIX ~ TexHomormed — «LeHalm»®  mpm
nposeneHuy nonsoro xypca XJIT B cpaBuenuu ¢ JJH
VYpanbckoro peruosa.

Lehaim

NEU/MON
m- OH (awana3oH HopMBI)
m-rpynna lb

- -ao XNT

-1/2 kypca XNT

- nocne XNT (54 'p)

L,

NEU/LYMF LYMF/MON

Puc.la Puc.16

Ha Puc.l mpencraBieHbl BH3yalbHBIE TpaduKh
cpennux 3Hauenuit MU B nponecce XJIT Ttepanuu la
MOATPYTIIB B CPABHEHHUH C THANa30HOM pedepeHTHOMH
HOpMBL. OT Havana Je4eHHUs ¥ 0 MOITyYeHHS MOIHOH
no3pl XJIT BU3yanbHO MOATBEPXKIECHO YBEIUYECHUE
unnekca Neuw/Lym (B 5 pasza p<0,001), u cHmwxeHue
unaexkcoB Neu/Mon (1,4 pasa, p<0,05) u Lym/Mon (4
pasa, p<0,001). TIIpeobnaganue HEUTPODUILHON
peaknMy Ha MOMEHT OKOHYaHMSA Tepanud B 5 pa3
00yCTIOBJIEHO ~MECTHOH IOCTIy4eBOl  peaxiuei,
npucytctBytoteit B 100% cny4aeB. Ha pucynke 16
n300pakeHbl W3MeHeHuss B moxarpymme Ib, rme
Hapactanne WUWUI we Obwio nuHEWHO: mocie 1/2
ne4eOHOM M03Bl OHM CHHU3WINCH, HE CMOTpPSl Ha
WCXOJHO HU3KHE 3HAUCHHMS /10 TEpaluy, HaxoIsIch B

Lehaim

SiRi

m - AH (auana3oH HOpMbI)
m-rpynnala

- = = -go XNT

e = 1/2 KypCa XNT

- nocne XIT (54 I'p)

30H€ MUHUMAaJIbHBIX 3HaueHUIl HOpMBI. [TomHBIA Kypc
Tepanuy TaKXXe MOATBEPXKAACT yBEIWYCHHE HHICKCa
Neu/Lym (B 2,5 pa3za, p<0,001), u cHIDKeHIIE HHICKCOB
Neu/Mon (B 1,4 pa3za, p<0,05) u Lym/Mon (B 3 pa3a,
p<0,001) mna momrpymmsr Ib. [lanHBIE Tpadukwy,
HapaBHE c urdpoBsIMY, JIEMOHCTPUPYIOT
XapakTepHYI0 JUHAMHUKY BOCIAJIMTEIHHOTO OTBETA Ha
XJI Bo3a€elicTBHE.

Ha Pwuc.2(a,0) mnpenacraBuser KOMIUIEKCHOE
rpaduueckoe HU300paKeHne CHUCTEMHOU
BOCTIAIUTENIFHOW PEAaKIHUH IO CPEeJHUM 3HAYEHUSIM
napekcoB DN, SIRI, PIV B noarpynmax Ila u Ib: mo
JICYEHUSI, BO BpeMs 1/2 KypCOBOM TO3BI U TIOJTHOM JI03BI
XJIT .

Lehaim

- OH (avana3oH HopMb!)
m-rpynnalb

- = - 00 XNT

-1/2 kypca XNT
-nocne XNT (54 Mp)

26

DensNe

Puc.2a Puc. 2b
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Ha puc 2a w 20 HammsgHO NpencTaBieHa
JuHaMuKka yBenumdeHuss uHzaekcoB CBP B xome
nposejenus noyuHoro kypca XJIT. [Insa noarpynnst la
(SIRI >0,8En, puc.2a) napacranue unnekcos CBP ot
TpaHuI] pedepentHoOrO 3HAa4YEeHUs HOPMBI
noareepxkaeHo At DN - B 2 pa3za, SIRI u PIV B 4 paza
u 2,5 pasa coorBerctBeHHO (p <0,001). s
noarpymnsl Ib (SIRI <0,8En, puc.20) m3menenne CBP
mocie 1/2 KypcoBoil mo3pl OBUI0O MHHHMAIBHO B
npenenax JAH VYpansckoro peruona. IlonHblil Kype
XJIT noaTBEpAni HapacTaHUE MHIEKCOB CUCTEMHOTO
BocnasieHus B noArpymme Ib tonpko B 1,5-2,5 pasza ot
BepxHel rpanuns! JTH.

Ouesugno, uro 10 «LeHalm»® momoraer B
peXuMe OHJIAWH [0 JIYEHUS pPACCUUTATh IPOTHO3
MEPEHOCUMOCTH CTaHJApTHOM XMMHUO-Ty4eBOH 03Bl
BO3ACUCTBHS Ha TKaHU IO MapaMeTpaM I'eMOTPaMMBL.
B 30% cny4aeB momycTUMO MpeamonaraTb HCXOIHO
BBICOKYIO PE3UCTEHTHOCTh K JICYEHHIO Ha CTapTOBOHN

1/2 xypcoBoit mo3e Tepammu. B 70% cmydaes,
Hao0opoT IIpexyCMaTpUBATh N3MEHEHHS
MHTETPATBbHBIX MHIEKCOB M30BITOYHOTO XapakTepa, C
HEOOXOJUMBIM  TIPOBEICHHEM  JOMOJIHUTEIBHOM

KOPPEKTUPYIOIEH Tepaluu BKIOYAs JJIUTEIBHYIO
HNOArOTOBKY K omnepauud. Ham BbIBOA — Takxke
comnacyercs ¢ MHeHumeMm Fei Lin at all, 2022, o

HEOOXOAMMOM BKJIFOYEHHH aononHuTenbHoi XT mms
MALMEHTOB ¢ HEOJAaroNpHUSATHBIM HPOTHO30M TEYECHUS
3a0oJieBaHus OpUEHTUPYsICh Ha kputepuu CBP [17].

[Ipobnema yBennueHus B 2-4 pasa auamnazoHa
nnnexkcoB CBP ot pedepeHTHBIX 3HA4YeHWH npU
okonuanun XJIT mo 3akoHaM mMATO(U3NOIOTHH
OTHOCHUTCSI K 30HE KOMIIEHCHPYEMBIX 3HAa4eHUH,
SBIIIETCA ~ PE3yINbTATOM  JIy4EBOTO  IMOBPEXKICHHSA
TKaHel, Tpebyer AKTUBHBIX MEIULIUHCKUX
MEPONPUATHA M JONOJHUTEIBHOIO BPEMEHU IS
BocctaHoBNeHus [17]. I'padrueckast yacte pacyéroB
I1O HarnsAHO NOKAa3bIBaeT MPOU3OIIEIIINE U3MEHEHUS
reMorpaMMbl UM OLEHMBAaeT  IPOTHOCTUYECKYIO
TOTOBHOCTB MAIUEHTA K CIEAYIOLIEMY JTaIly JICUESHUS -
XUPYPTUYECKOMY.

Crexyrolum aroM Msl IPOBEJIH UCCIIEJOBaHUE
MaIueHToB rpynns! II, HanpaBIeHHBIX Ha ONIEPaTUBHOE
nedeHue 0e3 MmpeaBapUTEeNbHON Tepanmuu (TIOATpYyTIIa
Ila) u mocnme XWUMHO-Ty94eBOTO JedeHHs (IIOATPYTIIa
IIb).

B Tabmmme Ne4 mpencraBiieHBI pe3yNbTaTHI
CpaBHEHMs CpelHuX 3HaueHud u 95% JIM unpexcos
remorpaMMmbl 1 CBP paccuuTaHHBIX 1O TEXHOIOTHH
«LeHalm»R nHa noonepanmuoHHOM 3Tane B NOArpynnax
Ia, Ib, IIa, IIb.

Tabmnuma Ned

CpaBHuTeIbHBIN aHaMu3 cpeanux 3HavyeHuiit UAT u ungexcos CBP y nanmenTos Ia, Ila, IIb, Ib rpynn
HanpasJieHHBIX Ha onepanuio 6e3 XJIT u mocie XJIT (Cp.3nauenus, 95% JAH).

Ia moxrpymma Ila rpyrma (n=12) 1Ib rpyrma (n=14)
TToxazatenn (SIRI >0,8Exm, n=18)
Jo XJIT Oneparwst 6e3 XJIT Oneparwst mocite XJIT (541 paid)

Neuw/Lym 2,7(2,1-3,4) 2,1(1,3-2,7) 2,7(1,9-3,3)
Neu/Mon 8,1 (6,6-9,6) 7,9 (6,0-9,8)** 8,1 (5,8-10,4)**
Lym/Mon 3,2(2,7-3,7) 4,7 (3,0-6,4)** 3,2 (2,5-3,9)%*

DN 2,0 (1,6-2,4) 1,6 (1,1-2,0) 1,9 (1,4-2,5)

SIRI 1,9 (1,3-2,7) 1,3 (0,6-1,9) 1,1 (0,8-1,4)*

PIV 700,1 (398,7-1001,5) 406,9 (179,5-634,4)* 259,8( 170,2- 349,5)**

OBEpHUTENbHBIA HHTEpBaAN 95%, nocToBepHOCTD p <0, >, p =0,
P i pBan 95% P p <0,001**, p <0,05 *

W3  Tabnuusl  BHOHO,  YTO  HAIMEHTBHI,
HalpaBlEHHBIE [UI1 OINEPaTHBHOTO JieueHHs Oe3
npeasaputensHoit  XJIT  (rpymma Ila), wumeroT
nocroBepHbie orimuusi o Neu/Mon u Lym/Mon
nuaekcam (p <0,001) u uamekcy PIV (p <0,05) B
cpaBHenun ¢ noarpynmoit Ib(SIRI<0,8Ex) mo nauana
XJIT. TlanneHTsl, HaIpaBJIEHHbIE ULl ONEPAaTHBHOIO
nedeHust mocie noxHoro kypca XJIT (Ipymma IIb)
UMEJH JIOCTOBEpHBIE OTIN4Yus Taike mo Neuw/Mon u
Lym/Mon uanexcam (p <0,001).

CkrnagpiBaeTcst  BIEYaTJeHHE, YTO  OTOOp
orepabenbHBIX M HeornepabenbHbIX nanueHToB PITK
MPOBOJIUTCSA MHTYUTUBHO, @ OLIEHKA CTETIEHU yYacTHUs B
marosornaeckom mporecce kpurepues CBP mo IT-
TEXHOJIOTHH MOJXET IMOJATBEpAUTh IPABUIBHOCTH
MPHUHATOTO PEIICHNUS.

XJT - 3T0 CHOXHBIH M pa3HOHANPABIEHHBIN

MHCTPYMEHT  JeueHHs (yMEHBIIEHHE  OITyXOJIH,
(opMupOBaHHE IJIy4eBOTO O0KOTa U BOCIAICHUS,
CTUMYJILUS MMMYHUTETA OITyXOJIEBBIMU
AQHTUI€HaMHU), MpU  KOTOPOM  JOIOJHUTENbHBIN

MatemaTuueckud pacuer OAK mno3Bossier u3BieYb
HHPOpPMAMI0 00 Yy4YaCTHH B HATOJIOTHYECKOM

mpouecce BOCIAIUTENBHBIX peaxuuit c
uneHTuduxanueii ux sunos. B 30,8% cmyuaes Ha 2
KypcOBOH Jl03€ JIy4eBOl Tepamuu MBI BHIUM
coxpanenne Hu3kux uaaekcoB CBP (DN, SIRI u PIV),
YTO  JEMOHCTPHPYET CXOXECTh MAI[ieHTOB C
onepadensHO# rpynmoi 1la (6e3 XJIT) ¢ coxpaHHbIMU
KOMIIEHCATOPHBIMH  BO3MOJKHOCTSIMH CO  CTOPOHBI
remorpaMMbl. OueBUAHO, YTO Ha JTOM JTame
MandeHTaM ¢ OJaronpusTHBIM — XHPYPTHYECKHM
«OKHOM» MOXKHO BBITNOJHATh ONEPAaTHBHBIN JTal, He
OXKHUJas  BBIPAXKEHHBIX JIyuyeBbIX peakuuid. B
peaNbHOCTH, 3TOM 4YacTH MaIleHTOB, BEPOSTHO,
TpeOyeTcsl MepCOHATN3MPOBAHHAS HMHTEPIpETalus U
BOCCTQHOBJICHHME TOMEOCTa3a C IIOATOTOBKOH K
XUpyprudeckoMy JedeHnio. IIpuBelaHas BpaueOHas
omenka OAK ¢ BoisBiIeHHeM HeHTpoduIbHOM
MOCTITyYEBOH peakiliy CKphIBaeT OoJiee BaXKHBINH U HE
HUHTEPIPETUPYEMBIH XUpypramu KpUTEpU
AMMYHHOT'O CHHKEHHUSA Lym/Mon HAHJEKCA.
JomunupoBanue nHaexkcoB Neu/Lym u Neu/Mon Ha
¢one Lym/Mon CHmXeHHs, CO3IaeT YCIOBHS IS
pa3BUTHsSI  BOCHANUTENbHBIX  OCIOXKHEHHUH  TIOCHE
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Oreparnyn, YTo OCOOEHHO Ba)KHO Ul BO3PACTHBIX U
HUMMYHO-KOMIIPOMETHPOBAHHBIX MAI[UEHTOB.

Hwxke, na Puc.3a mnpencraBneHsl rpaduku
n3menennid Cp. 3nadenuit MUI; na Puc.3b rpaduku

Lehaim
NEU/MON

M - 1H (Avana3oH HOpMbI)
W - lla (onepauus 6e3 XNT)

o |® W - lib (onepauus nocne XNT (54 Ip))

/s d’l..llIllllllll.ll‘

NEU/LYMF LYMF/MON

Cp. 3nauennit CBP y mnaumeHTOB OTOOpaHHBIX IS
orneparuBHoro jedenust B rpynmax Ila(6es XJIT) u
[Ib(mocne XJIT).

Lehaim

SiRi

M - [1H (auana3oH HOpMbI)
M - lla (onepauus 6e3 XIT)
¥ - lIb (onepauus nocne XNT (54 'p))

*

Ly E

DensNe PiV

Puc. 3a Puc.3b

U3 pucynkoB 3 a,0 BugHO, uto B monrpymme IIb
npesbimerne Neu/Lym koadrnnenra u uagekca DN,
SBISIETCA TOATBEPKACHUEM IIOBBIIIEHHOTO pHCKa
BOCMAIMTENBHBIX  OCIIOKHEHHIH, TI'€HEPHPOBAHHBIX
HeltpounbHbiME JuMdonutamu mocne XJIT. U
HAO0OPOT I MaIMeHToB moarpymnmbel Ila, 6e3
Npe/BapUTEIbHON TEpanuy, BH3yallbHbIE T'padUKH
NUI" u CBP neMOHCTpUPYIOT UX KOMIIEHCATOPHOCTD 1
HaxOXJICHWE B AMana3oHe pedepeHTHON HOPMBI, YTO
SBIISETCA 6J1arONpHUATHBIM «OKHOM» JUIs
XUPYPTHYECKOro Iara, 4ro cornacyercs ¢ Yuanyi
Ding, 2025 [22].

BriBoabl.

1.BusyansHoe JIOKyMEHTHPOBAHUE u
JIONONHUTENBHBIA pacuer napamerpoB OAK mo IT-
texnosorun «LeHalm»® mo3sonsteT nomyyats BakHyio
nHpopManuio o coctosHuu manueHToB ¢ PIIK u
HarJBIIHO BUAETH OMOJIOTHUECKH pa3HOHAIPABICHHYIO
JMHaMUKy oT nposogumoit XJIT.

2.B 30,8% cayuyaeB ypoBeHb uHaekca SIRI <
0,8Ex 10 nedeHus, mo3BOJISIET BBIIBIATH MMAI[UCHTOB C
HU3KOW BocmpuUMUuBOCThIO oTBeTa HAa XJIT B cTranuu
cT(3-4)N(1-3)MO PIIK, w TpoOBOAWTH IUIAHOBOE
XUMHO-ITy4eBOE BO3ACHUCTBUS KOPPEKTUPYS
JedcKamanuio o0beMa JIeYeHHs, C MEepPCOHAIBHBIM
CPOKOM OKHJIaHUSI XUPYPrHYECKOro 3Tama.

3.KommnekcHelif aHanu3 6  MHTErpajbHBIX
ungekcoB 1o Texuojornu «LeHalm»® mossosser
OIIEHUBATh J€30PTaHU3AINIO0 BOCIIAJUTEIHHOTO OTBETA
CO CTOPOHBI Pa3IMYHBIX y4acTHUKOB; Neu/Lym wimu
Lym/Mon HHAEKCOB B COYETaHUH C CHHAPOMOM
CHCTEMHOTO BOCTIAJIGHHSI B OpTaHU3MeE, YTO KpanHe
BXKHO U1l COBPEMEHHOM KIMHUYECKOH MPAKTUKU.

4.0uenka unaexkcoB MUI' u CBP mnossomser
Bpauy WHIUBHAyaJbHO  (OPMHPOBATH  TaKTHKY
JeueHuss B 3aBHCUMOCTH OT BOCHPUUMYUBOCTHU
HalUeHTOB, CBOEBPEMEHHO MPOTHO3UPOBATH
GnaronpusiTHoe XUPYprU4YecKoe «OKHO» B
npenonepauoHHoM mepuoae y 69,2% mnanueHTos,
ocobenno ais ciyqaes SIRI 6onbie 0,8 EJI.

5.Ipumenenne IIO B mpomecce
COMOCTaBICHUH  C  KIMHWYECCKUMHU

XJIT B
JIaHHBIMH,

MO3BOJISET IT-Bu3yanusupoBath pe3yIbTaThI
cugapoma CBP nns uHAMBUAyaJbHOM KOPpEKLUHU
HEJIOCTaTOYHOCTH WIIM YPE3MEPHOCTH OMOIOTHUECKUX
OTBETHBIX PEAKLUI COOTBETCTBYIOLIEH Tepanueil.

6. KnuHudeckuii MOMOIIHUK NPUHATHS pEIIeHUH
- «LeHalm»® B  crammapre  KIMHHUYECKOTO
MIPUMEHEHHUS, SBISETCS JOCTYIHBIM, HE 3aTPaTHBIM,
NIPOCTBIM M KauyecTBEHHbIM  IT-MHCTpyMEHTOM,
KOTOPBIII ~ HampaBlIeH  CYHIECTBEHHO  CHHU3UTh
MOKa3aTeld IOCIICONEPALUOHHBIX OCIOXHEHUH U
JIETAIbHOCTH MAlUEHTOB B KOMIUIEKCHOM JIEYEHHH
PIIK.
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POJIb JINMM®OJPEHAKHBIX TEXHUK B SCTETUYECKHUX MTPOI'PAMMAX KOPPEKIIUU
OTEYHOTI'O TUITA CTAPEHMSA JIMIIA 1 BOCCTAHOBJIEHUS KOHTYPOB JIMIIA
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THE ROLE OF LYMPHATIC DRAINAGE TECHNIQUES IN AESTHETIC PROGRAMS FOR
CORRECTING EDEMA-TYPE FACIAL AGING AND RESTORING FACIAL CONTOURS
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AHHOTAIIUA

B craThe paccmaTpuBaroTcs JTHUMGOAPCHAXKHBIC TEXHHKA KaK HEHMHBA3WBHBIH KOMIOHEHT JCTETHYECKUX
OpOrpamMM, HAIPABICHHBIX Ha CHUYKCHUE BBIPAXKCHHOCTH MPU3HAKOB OTEYHOTO THIIA CTAPCHUS JINIA U yIyYIICHHS
4ETKOCTH KOHTYpoB. KimHHMYeckass 3HaYMMOCTh OOYCIIOBJEHA BBICOKOW pPAacIpOCTPaHEHHOCTBIO 3a/EPIKKH
JKUJKOCTH, TOCJICONEPAlMOHHBIX OTEKOB M XPOHMYECKOH INEepUOpOUTANIBEHON MPUITYXJIOCTH, HCKaKAIOIIMX
BU3yaJbHOE BOCIIPHUATHE BO3pAcTa M MPONOpIMi nna. HayyHas HOBM3HA 3aKiII04aeTCs B CHHTE3€ COBPEMEHHBIX
NpECTaBICHHA O OHOJOrMH JUM(PATUYECKOW CHUCTEMBI C MPHKIAIHBIMH 3CTETHYCCKHMMH HPOTOKOJIAMH,
YCTaHABIMBAIOIIMMH CBS3b MEXAY OAlaHCOM MHKPOLMPKYJISALHH JKHIKOCTH, PEeMOJCIMPOBaHHEM TKaHEH U
MEXaHOCTUMYJISIMEH OBEPXHOCTHBIX JMM(paTHueckux myteid. B pabore mocraBiieHa 1eb CHCTEMaTU3HPOBATh
JaHHBIE O TOM, KakuM oO0pa3oM MaHyaJbHBIE M allapaTHO-aCCHCTHPOBAHHBIC IPCHAKHBIC IPAKTHKU
CIIOCOOCTBYIOT ~ JICKOHI'€CTHH, IOBBIICHUIO KOM(OpPTa M BOCCTAHOBICHHIO IpH BMELIATEIbCTBAX,
OPHCHTHPOBAHHBIX Ha o00nacte Jyuna. Jus IOCTIDKCHHS LeTH HPHMEHSIOTCS aHAMTHYeCKHH 0030p,
CPaBHHUTENbHBIH CHHT€3 U CTPYKTYpHpPOBaHHAas OIIGHKa HENAaBHHX pPELECH3UPYEMBIX HCCIECIOBAHHM.
[Ipoananu3upoBaHHas JUTEpaTypa OXBAaThIBAaCT (YHKIHMU JUM(ATHYECKHX COCYJOB M IPOLECCH CTapeHus,
uHTepeich pereHepannuy KoK, IOCIeoNepallioHHbIe OTEKH U TUMQeeMy B CTETUYECKON XUPYPTHH, a TAKKE
KJIMHUYECKHE UCIIBITAHUS JIPEHAKHO-OPUEHTUPOBAHHBIX METOMK. B 3akiroueHnu chopMynupoBaHbl MPaKTHKO-
OPHEHTHPOBAHHbIE  BBIBOABI Ul  CICLHMAIMCTOB  OCTETHYECKOHM W O370pPOBHTEIBHOM  MEIUIIMHBI,
pa3padaThIBAIOIINX MPOTPAMMbI €CTECTBEHHOTO OMOJIOKEHUSI U MOJTSIKKH KOXKH.

ABSTRACT

The article examines lymphatic drainage techniques as a non-invasive component of aesthetic programs
designed to reduce edema-predominant facial aging features and enhance contour definition. Clinical relevance
arises from the high prevalence of fluid retention, postoperative swelling, and chronic periorbital puffiness that
distort perceived age and facial proportions. Scientific novelty consists in synthesizing contemporary lymphatic
biology with applied aesthetic protocols, linking microcirculatory fluid balance, tissue remodeling, and
mechanostimulation of superficial lymphatic pathways. The work sets the goal of systematizing evidence on how
manual and instrument-assisted drainage practices support decongestion, comfort, and recovery in face-focused
interventions. To achieve this goal, analytical review, comparative synthesis, and structured appraisal of recent
peer-reviewed studies are employed. The reviewed literature covers lymphatic vessel function and aging, skin
regeneration interfaces, postoperative edema/lymphedema in aesthetic surgery, and clinical trials of drainage-
oriented techniques. The conclusion formulates practice-oriented implications for aesthetic and wellness medicine
professionals designing natural rejuvenation and skin-tightening programs.

KaroueBble cioBa: nuMdoapeHax, OTEUHBII TUIT CTapeHHUs, KOHTYPBI JIMLA, IEPUOPOUTATIEHAS OTEYHOCTD,
MaHyallbHBIH JIUMGOAPEHAXK, OSCTETHYECKas peaOHInTalys, JUOTHHT KOXKH, MOCICONepalHOHHBIN OTEK,
JTuMQaHTHOreHe3, Maccax JIUIA.

Keywords: lymphatic drainage, edema-type aging, facial contours, periorbital puffiness, manual lymph
drainage, aesthetic rehabilitation, skin tightening, postoperative edema, lymphangiogenesis, facial massage.

Introduction

Edema-type facial aging often manifests through
persistent puffiness, blunted mandibular and zygomatic
definition, and disproportionate fullness in periorbital
and midface regions. In aesthetic and wellness
medicine, such phenotypes create a practical demand
for methods that reduce visible swelling without
surgery and support long-term tissue comfort alongside
skin rejuvenation goals. Lymphatic drainage
techniques occupy a distinctive niche in this demand,

because they target interstitial fluid dynamics and
subjective sensations (heaviness, tightness, pressure)
that frequently accompany swelling-related aesthetic
complaints. ~ Within  non-invasive  rejuvenation
programs, drainage-oriented work is commonly
positioned as an enabling procedure that prepares
tissues for subsequent skin-tightening and contouring
steps, while simultaneously supporting recovery after
minimally invasive or surgical procedures.
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The purpose of this article is to provide an
evidence-based, analytical description of lymphatic
drainage techniques in aesthetic programs that address
edema-dominant facial aging and contour restoration.
The objectives are:

1) to summarize contemporary biological
knowledge on lymphatic function and age-related
changes relevant to facial soft tissues;

2) to analyze recent clinical evidence on drainage-
oriented interventions in settings where facial swelling
is measurable (post-procedural edema, experimentally
assessed facial contour parameters);

3) to derive structured, practice-oriented
implications for program design in aesthetic and
wellness medicine focused on natural-looking
rejuvenation, skin tightening, and enhanced beauty
outcomes. Novelty is provided by an integrated
interpretation that connects lymphatic vessel biology,
mechanobiology, and clinical aesthetic workflows into
a single coherent framework for decongestion-led
contour rehabilitation.

Materials and Methods

Materials. The analytical base comprised recent
peer-reviewed sources describing lymphatic vessel
physiology and therapeutic targets (Z. Hu [2]),
lymphatic interactions with skin regeneration
mechanisms (Y. Jiang [3]), aging-associated
lymphangiogenesis and lymphatic remodeling (R.-C. Ji
[4]), and experimentally validated responsiveness of
superficial cervical lymphatics to non-invasive
mechanical manipulation with age-related drainage
impairment reversal (M. Jin [5]). Applied aesthetic
literature on translating manual lymph drainage
concepts into cosmetic care was reviewed (T. Marxen
[6]), alongside a focused review of postoperative
edema/lymphedema after aesthetic surgery (V.
Phondge [7]). A scoping review on lymphatic function
in skin inflammatory states and aging-adjacent skin
health themes was included (I. Ter-Ovanesyan [8]).
Clinical evidence describing facial contour—oriented
massage techniques was obtained from a randomized
controlled trial comparing facial roller and gua sha
protocols (S.H. Ahn [1]) and from a randomized
clinical trial evaluating the effects of manual lymphatic
drainage on postoperative facial edema-related
outcomes after third molar surgery (M. Ulu [10]).

Methods. For article preparation, structured
source analysis, comparative synthesis across
mechanistic and clinical domains, and critical narrative
integration were applied, with emphasis on consistency
between biological plausibility, measurable edema-
related outcomes, and aesthetic-program
implementation logic.

Results

Lymphatic vessels form a specialized transport
network that supports tissue fluid homeostasis and
immune trafficking. Contemporary reviews emphasize
their heterogeneity, organ-specific features, and
therapeutic relevance across various disease states [2].
The aesthetic relevance of this biology becomes most
evident when facial soft tissues exhibit fluid
redistribution, which alters perceived volume rather
than reflecting true adipose hypertrophy. In edema-

dominant facial aging, repeated transient swelling can
gradually change the visual “map” of contours—
especially in periorbital, nasolabial, and mandibular
regions—by masking bony landmarks and deepening
shadow patterns through water retention in loose
areolar planes. Translational skin-focused work links
lymphatic vessels not only to fluid clearance but to
signaling interactions that coordinate repair and
regeneration processes in skin, including relationships
with immune modulation and tissue remodeling [3].
This linkage supports an interpretation in which
lymphatic support strategies become programmatic
tools for improving the tissue environment in which
skin-tightening and rejuvenation procedures are
expected to produce stable, natural-looking results.
Age-related remodeling of the lymphatic structure
and function has been identified as a contributor to
chronic inflammatory and fibrotic tendencies, with a
conceptual emphasis on the reduced adaptive capacity
of lymphatic networks and altered lymphangiogenic
signaling in aging-associated states [4]. In facial
tissues, where superficial lymphatic pathways converge
toward cervical collectors, mechanistic evidence from
experimental work strengthens the plausibility that
external mechanical stimulation can modulate
lymphatic transport capacity. In particular, mapping
studies have demonstrated that outflow routes can
traverse extracranial periorbital and other head-and-
neck lymphatic channels toward superficial cervical
lymphatics and cervical lymph nodes, and that aging is
associated with reduced upstream lymphatics and
impaired drainage in the described pathway [5].
Beyond anatomical mapping, non-invasive mechanical
manipulation applied through intact skin was reported
to double drainage along superficial cervical
lymphatics and to correct impairment in aged mice,
indicating functional responsiveness of superficial
collectors even under aging conditions [5]. Although
these findings originate from animal models and
cerebrospinal fluid outflow paradigms, the described
responsiveness of superficial cervical lymphatics
provides a biologically grounded rationale for carefully
designed, low-intensity mechanostimulation strategies

in face-and-neck decongestion protocols, when
conservatively translated into aesthetic practice.
Aesthetic and procedural settings provide

practical “stress tests” for lymphatic clearance, as
postoperative edema often emerges widely after
aesthetic  interventions. = Reviews  characterize
postoperative swelling as nearly universal, while noting
that progression toward lymphedema after aesthetic
surgery remains insufficiently explored and under-
characterized in routine practice [7]. This observation
supports two operational consequences for aesthetic
program design. First, drainage-oriented protocols
align with patient-centered outcomes that extend
beyond appearance—encompassing comfort, reduction
in tightness, and perceived recovery speed—because
postoperative edema has functional and experiential
correlates. Second, clinicians require structured criteria
to distinguish physiological, time-limited postoperative
edema from patterns suggesting lymphatic overload or
delayed resolution, since the latter changes
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management priorities toward monitoring, escalation,
and longer recovery arcs.

Within the discourse of cosmetic medicine, a
dedicated review explicitly aims to translate manual
lymphatic drainage concepts from lymphedema
management into cosmetic procedures, describing
manual lymphatic drainage as a component of
comprehensive decongestive therapy and positioning it
as an educational bridge between medical lymphatic
rehabilitation and aesthetic applications [6]. The
relevance for edema-type facial aging derives from the
method’s  program logic:  tissue preparation,
decongestion support, and reduction of visible swelling
that may otherwise blur facial definition. Notably, such
translation requires conservative framing: aesthetic
programs can  borrow  structural  principles
(directionality, low-force technique, respect for
anatomical collectors) while avoiding overstated
claims not supported by controlled trials in purely
aesthetic aging cohorts.

Clinical trials in non-aesthetic but face-relevant
postoperative  contexts  contribute = measurable
endpoints that clarify what drainage-oriented
interventions attempt to influence. A randomized
clinical trial evaluated the effects of manual lymphatic
drainage on edema-related outcomes after impacted
mandibular third molar surgery, an intervention that
routinely induces facial swelling and functional
limitations; the study design explicitly targeted edema,
pain, and trismus endpoints [10]. While this surgical
context differs from elective aesthetic rejuvenation, the
facial swelling phenotype—characterized by rapid-
onset edema, tissue tension, and functional
discomfort—creates a clinically interpretable model for
drainage-oriented approaches in the head and neck soft
tissues. The presence of controlled allocation further
strengthens  the  interpretability of  drainage
interventions as active rather than merely adjunctive
comfort measures, even when direct extrapolation to
aesthetic aging requires methodological caution.

Evidence closer to aesthetic goals emerges from
controlled assessment of massage-based face

interventions that operationalize outcomes relevant to
contour definition. A randomized controlled trial
compared facial roller and gua sha massage across an
eight-week protocol, with stated intent to assess
anthropometric facial contour parameters, muscle tone,
and skin elasticity, using standardized repeated
application schedules [1]. For edema-type aging
programs, the methodological contribution lies in the
selection of measurement methods: contour metrics and
elasticity parameters directly connect to the visible
outcomes sought in non-surgical rejuvenation. At the
same time, repeated dosing reflects real-world
adherence patterns in wellness aesthetics. Even without
treating these tools as equivalent to clinical manual
lymph drainage, the trial supports the feasibility of
structured, time-bound, non-invasive protocols with
quantifiable face-relevant endpoints.

A skin-health scoping review emphasized that
lymphatic function supports skin homeostasis and
intersects with inflammatory and aging-adjacent skin
processes, framing lymphatics as contributors to
maintaining skin condition and moderating long-term
deterioration patterns relevant to aging perception [8].
This informs an aesthetic interpretation that drainage
techniques should be conceptualized not as isolated
“swelling fixes” but as components of broader tissue-
state management. In edema-type aging, visible
swelling often coexists with reactive skin sensitivity,
fluctuations in the skin barrier, and inflammatory
micro-signals that can compromise the apparent quality
of rejuvenation. Integrating lymphatic support
strategies may therefore be positioned as a means of
optimizing tissue readiness and recovery capacity
within natural, transformative enhancement programs.

Figure 1 integrates the mechanistic pathway
suggested by lymphatic biology reviews and
experimental mapping of extracranial-to-cervical
drainage routes, aligning them with practical aesthetic
intervention points (manual drainage, gentle
instrument-assisted  stimulation, and  program
sequencing).
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Facial interstitial fluid load

1

Initial lymphatic capillaries

/

(face / periorbital region)

Pre-collectors and regional channels

(head-and-neck pathways)

— D/

2

Cervical lymph nodes — Systemic venous return

Aesthetic Intervention Points:

(1) Low-force directional manual drainage =

along anatomical routes

(2) Gentle mechanostimulation
of superfical face/neck tissues

(3) Program sequencing:
Decongestion = Skin-tightening /
Rejuvenation steps

Fig. 1. Conceptual pathway linking facial interstitial fluid clearance to cervical lymphatic drainage and
aesthetic intervention points (adapted from [2] and [5])

Across the reviewed sources, a consistent analytic
model emerges: edema-type facial aging and contour
blunting can be addressed through programs that treat
lymphatic clearance capacity as a modifiable functional
variable, constrained by anatomy, aging-related
remodeling, and  recovery-stage  physiology.
Mechanistic work highlights the responsiveness of
superficial cervical lymphatics to external mechanical
stimuli under aging conditions [5], while clinical and
translational reviews position drainage-oriented
techniques as rational adjuncts in cosmetic pathways,
provided that claims remain grounded in available
evidence.

Discussion

Aesthetic and wellness medicine programs
targeting natural-looking rejuvenation and non-surgical
contour definition benefit from a structured
interpretation of lymphatic drainage techniques as

“state management” for soft tissues rather than as
isolated beauty routines. Lymphatic vessel biology
reviews emphasize the functional breadth—
encompassing fluid transport, immune orchestration,
and tissue-specific regulation—which supports a
clinically informed rationale for decongestive therapy
in edema-predominant facial presentations [2].
Experimental mapping and stimulation data indicate
that superficial cervical lymphatics retain functional
responsiveness and that non-invasive mechanical
manipulation can augment drainage, even in aged
physiology, reinforcing the plausibility of gentle, low-
intensity mechanostimulation strategies in the face-
and-neck corridor when applied conservatively [5].

Below, Table 1 summarizes how the reviewed
evidence can be mapped onto practical program logic
while maintaining boundary conditions set by study
populations and endpoints.
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Table 1

Evidence-to-program translation for edema-type facial aging and contour restoration [1; 3; 5-8; 10]

aesthetic practice

Program component in | Evidence signal from the reviewed

literature

Interpretation constraints

Decongestion-first sequencing

Translational review

. . . . nderrepresented; rotocol
before tightening-focused | workflows; postoperative swelling is uarame‘i: s re ’uire consre)zrvative
steps characterized as ubiquitous after gosing q

aesthetic surgery

proposes
applying MLD concepts to cosmetic

Cosmetic aging cohorts remain

drainage routes

face/neck tissues aligned with

Gentle mechanostimulation of | Mechanical stimulation increased
drainage through superficial cervical

lymphatics in aged mice

Animal model,; CSF-outflow
paradigm differs from facial edema
physiology; translation limited to
plausibility

contour endpoints

Instrument-assisted massage
protocols with measurable

endpoints over 8 weeks

RCT evaluated facial roller and gua
sha with contour, tone, and elasticity

Massage tools are not equivalent to
clinical MLD; outcome direction and
clinical relevance depend on
complete trial data

Drainage-oriented support for
acute facial swelling models

molar surgery

RCT evaluated MLD effects on
edema-related outcomes after third

Post-surgical dental swelling differs
from edema-type aging; it is
functional as a mechanistic/endpoint
model, not direct proof

Tissue-state

processes

framing
connecting lymphatics to skin

biology

Scoping review links lymphatic
function to skin health and aging-
related deterioration patterns; skin
health and aging-adjacent | regeneration  review  highlights
lymphatic interactions with

Indirect pathway evidence; clinical
translation requires cautious claims

skin and individualized assessment

Table 2 details clinically oriented outcome
domains and measurement proxies that align with the

reviewed literature and with aesthetic-specialist

priorities: skin tightening, visible contour -clarity,
comfort, and long-term radiance.

Table 2

Outcome domains and feasible proxies for monitoring decongestion-led aesthetic programs [1-3; 7; 8; 10]

Outcome domain

Practical proxy

Literature linkage

Visible facial contour
definition

Anthropometric contour measures;
standardized photography under
fixed lighting

Explicit contour endpoints in facial massage
RCT

Skin mechanical
properties tied to
perceived tightness

Elasticity-related parameters
(instrumented or validated clinical
grading)

Skin elasticity endpoints in facial massage
RCT; lymphatic biology supports tissue-fluid
contribution to mechanics

Acute swelling
reduction in face-
relevant models

Edema scoring/measurement in
postoperative facial swelling settings

MLD RCT in the third molar surgery model
targets edema outcomes

Patient comfort and
functional limitation

Pain/tension  reports;  functional
limitation proxies in facial swelling
contexts

Postoperative models address pain/trismus
alongside edema; aesthetic recovery relevance
is derived indirectly

Long-term tissue-state
stability

Symptom recurrence frequency
(puffiness  episodes), sensitivity
patterns

Lymphatic function linked to skin health and
inflammatory modulation in scoping review;
regeneration interface supports tissue-state
framing
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Decongestion work can be justified when it is
framed as a supportive, low-risk intervention aligned
with known lymphatic functions and bounded by
conservative claims. Reviews in aesthetic surgery
identify postoperative edema as pervasive and discuss
the wunderexplored transition from swelling to
lymphedema, which supports the inclusion of
monitoring and escalation logic rather than purely
cosmetic messaging [7]. In parallel, translation-focused
cosmetic literature emphasizes education and
conceptual transfer from lymphedema paradigms,
suggesting that clinician training and anatomical
precision are crucial determinants of safe integration
into aesthetic workflows.

Conclusion

Lymphatic drainage techniques occupy a
scientifically plausible and clinically practical position
in aesthetic and wellness programs targeting edema-
type facial aging and contour restoration.
Contemporary lymphatic biology supports their
conceptual foundation in fluid homeostasis and tissue
regulation, and experimental data show that superficial
cervical lymphatics remain responsive to non-invasive
mechanical inputs even under aging-associated
drainage impairment. The reviewed clinical and
translational literature indicates that drainage-oriented
interventions can be structured into measurable
protocols with face-relevant endpoints. In contrast,
postoperative swelling reviews justify program
integration for recovery support and decongestion

monitoring. The three objectives stated in the
introduction are addressed through:
1) synthesis of aging-linked lymphatic

mechanisms and skin interfaces;

2) appraisal of controlled and applied evidence in
settings where facial swelling and contour metrics are
operationalized;

3) translation into program design implications
supported by aesthetic-focused reviews of edema and
lymphedema.
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AHHOTADUSA
Octpas meseHtepuanpHas wmemus (OMI) mo cux mop ocTaercss OJHAM M3 CaMBIX Hambojee TPYyIHO
JVarHOCTHPYEMBIX 3a00JICBaHUM, KOTOPOE CONPOBOXIACTCS BBICOKOH JIETANBHOCTBIO, HO B COBPEMEHHOM
JUTEepaType BCe elle Majlo paboT, NOCBSIMEHHBIX aHanu3y nanueHtToB ¢ OMU. C nenbio n3ydeHus reHaepHod U
BO3PACTHOHM CTPYKTYPBI JIETAIbHOCTH OOJIBHBIX C JaHHBIM 3a00JIeBaHUEM, OBUTH HCCIIEI0OBaHbl HICTOPUU 00JIE3HU
nanueHToB 3a 2020 — 2025 roxa, xotopsle npoxoaunn jgedeHne B ['bY3 AO Ilepsas ropozckas KIMHHYECKas
6onpHuIa uM. E.E. BomoceBud ¢ 1narHo3oM «ocTphle COCYIUCThIEe 3a00I€BaHUs KUILIEYHUKaY ¢ KogoM o MKb-
10 K55.0. B xozme paboThl Bce MalMeHThl ObUTH CTPATU(UIMPOBAHBI 110 MOy W BO3PACTHBIE TPYIIIBI COTJIACHO
knaccugukanun BO3. B kaxmoif rpymiie ObLUTH BEISBICHBI TOKA3aTeIH 3a001€BaeMOCTH U cMepTHOCTH 0T OMMU.

ABSTRACT

Acute mesenteric ischemia (AMI) is still one of the most difficult-to-diagnose diseases, with a high mortality
rate, but there are still few studies in the literature that analyze patients with AMI. In order to study the gender and
age structure of the mortality of patients with this disease, the medical histories of patients from 2020 to 2025 who
were treated at the First City Clinical Hospital named after E.E. Volosevich with a diagnosis of "acute vascular
diseases of the intestines" with an ICD-10 code of K55.0 were examined. During the study, all patients were
stratified by gender and age groups according to the WHO classification. In each group, the incidence and mortality

rates of acute vascular diseases of the intestines were determined.
KaioueBbie ci10Ba: oCTpas Me3eHTEpPHAIbHAS UIIEMHUS, JIETATLHOCTD, TEHIEP, BO3PACT.
Keywords: acute mesenteric ischemia, mortality rate, gender, age.

BBenenue

Ocrtpas me3entepuanbHas umemus (OMU) — sto
rpynma 3a0oJieBaHUM, KOTOPBIC XapaKTepU3YIOTCS
HapyIIeHHEeM KPOBOCHAOXKEHUS KUIICYHUKA, TIPUBOJIS
K €ro HEKpo3y M JpPYyTUM CBS3aHHBIM C 3THUM
OCIIOXKHEHUsAM. [laTonorust SBISIETCS OTHOCHTEIHHO
penKoii, BctpeyaeTcst ToJibko okoiio 0,09-0,2% ot Bcex
CITy4aeB TOCHHUTATU3ALNHI IO OCTPBIM XUPYPTUUYECKUM
COCTOSIHUSIM, OJTHAKO JIETAIBHBINA HCXO/] y MAI[FIEHTOB C
OMMU coctasnser 50-80%. [1,2] Beicokuii mpoieHT
JIETAIHOCTU OOBSCHSAETCS TEM, YTO JIO CUX MOP TPYIHO
JMUarHOCTHPOBATh KIMHUYECKH 3TO 3a00JCBaHHE U
npoBecTd AUQQEepeHINANEHBIA TUATHO3 C JPYTHMH
3a00JICBaHUSIMH, KOTOPBIE MOTYT CTaTh TNPHYUHON
“OCTpOoro xuBoTa”.

Mo »tronorun OMMU pa3pensitor Ha TpyHIbL:
apTepuanbHas 3MOONNS, apTepHalIbHBIA TPOMOO3,
BEHO3HBII TpomM603 u HEOKKIJTIO3HOHHAS
Me3eHTepHualibHas uleMus. [3]

[lo manHBIM MeTaaHanm3a mpoBeaeHHoro Kadri
Tamme c¢ coaBT. yactoTa ciaydaeB ¢ OMMU cocrasnsier
5,0 manmentoB Ha 100 000 yemosek B roj. IIpu 3Tom
001as KpaTKOCPOYHAsE CMEPTHOCTh cocTaBmia 59,6%.
Taxke BbISBI€HAa TEHACHLUMS -  yMEHBIICHUE
cmeptHOcTH ¢ 2000 roga y manueHTOB HOIYyYMBIIMX
nedenue: A0 2000 roga CMepTHOCTh COCTaBiIsLIa
68,7%, nocime 2000 roma - 55,0%. [4]. B nanHOM
MeTaaHanu3e ObUIM IPEACTaBIICHBl HCCIEAOBAHUS, B

KOTOPBIX paccMaTpUBAJIUCh NAIlUEHTHI, MEPEHECIINE
OMMU ¢ 1972 o 2012 rox [4].

[lo nanubIM Acosta ¢ COaBT. JETaIbHOCTh MpHU
OMMUM cocraBnser 92%, B HaHHOM HCCIIEIOBAHUH
OLIEHUBAJIIUCh mnamueHTel ¢ 1972 mo 1980 rr. c
nuarnozoM OMMU. JlaHHOE cpaBHEHHE NOKa3bIBaeT,
YTO JAaXKe CIyCTs OoJbIie moutu 50 JeT CMEpPTHOCTh OT
ME3EHTEpPHAJIbHOW HIIEMUU OCTAaeTCsl TaKOW ke
BBICOKOH [6].

CHIDKEHHE CMEPTHOCTH CBSI3aHO C Pa3BHUTHEM
MYJIbTUANCIMILTTUHAPHOTO MOIX0/1a B JICUEHUH JaHHOU
MaTOJIOTUH, & TaKXKE C Pa3BUTUEM W BHEIPEHHEM
TEXHOJOTMl B JAMArHOCTUKY M JIEYEHUE JIaHHOM
natosorun, Takux kKak MCKT ¢ BHYTpUBEHHBIM
KOHTPACTUPOBAHMEM M OSHIOBACKYJSIPHBIE METOJIBI
nedyenus [4]. Tak 3HIOBACKyJIIpHbIE METO/bI JICUEHHSI
BEI3BIBAJIM MEHBIIEE KomdecTBO ocioxueHui (10%)
110 CPaBHEHUIO C JICYCHHEM KJIACCHYECKUMH METOAaMH
- JamapoTOMHUs W PE3EKIMS KHUIIKH, MPH KOTOPHIX
pasButHe ocliokHeHu# 0610 B 40% cimygaes [5].

eab ucciaenoBanmsi

[Ipoananu3upoBaTh TEHACPHYIO U BO3PACTHYIO
CUTyalliio  OOJBHBIX, TPOJCUYEHHBIX C  OCTPOM
ME3EHTEPUAIbHON UIleMUel, 3aKOIUPOBAHHOM Kak

K55.0 (octpele COCYIMCTBIE 3aboeBaHus
KHIICYHUKA).

Marepuajbl 1 METOABI

Bemmonnen  perpocnexkTuBHbIM  aHanu3 202

HCTOpHUH OOJE3HM MAIMEeHTOB, MpoJjeueHHbIX B [ BY3
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AO «llepBoif TOPOACKON KIMHUYECKOH OOIBHUIIBI
umenu E. E. Bonocesnu» (I'BY3 AO «III'Kb um. E.E.
BonoceBrnu») ¢ OMU B nepuoxn ¢ 2020 mo 2025rr. dis
CTaTHCTHYECKOI 00paboTku chopMHUpOBaHa rpymnma u3
178 cnyuaee ¢ OMMU, xoropsle oOpaTuiIuCh B
npreMHoO-nuarHoctuaeckoe  ormenenne  (I1I0) B
mepuox ¢ 2020 mo 2025rr. Otbop wucropuit
BBITIOJTHSUICS 10 WH(POPMATHBHOCTH 3aIlOJIHEHHOH
MEIHITUTHCKON NTOKYMEHTAalWu! (IIEpBUYHBIN OCMOTP,
JTHEBHUKH, BBINTMCHON/TIOCMEPTHBIN SIUKPU3,
npoTokon  omepanuu). CTaTHCTHYECKUI — aHAIH3
MPOBOJIUTCSL C WCIIOJB30BAaHUEM MaKeTa MPUKIAIHBIX

CTaTUCTUYECKUX IIPOrpaMMm STATA12.1 u

KOMITbIOTepHas nporpamma Microsoft Excel.
KauecTBeHHbIE TPU3HAKU MPEACTABICHBI Kak

aOCOJIOTHBIE ~ YacTOTHl M TPOLEHTHBIE  JIOJIH.

[Toka3zarenu MPEBAJICHTHOCTH MPEICTABICHBI B BUJIC
MIPOLIEHTHBIX JToJIeH C 95% TOYHBEIMH
OMHOMHUHAIBHBIMH JOBEPUTEIbHBIMEI HHTEPBAIAMH.
KonuuecTBeHHbIE TNPHU3HAKH, MOAYHHSIOMINXCS
3aKOHY HOPMAJIbHOTO PACIpE/ICICHH S, TPEICTABICHBI

KaK cCpemHss apudmeruueckas =+ CTaHIAPTHOE
OTKJIOHCHHE. B OTHEIBHBIX CIyYasx yKa3aHbl MEIUAHBI
W 3HauyeHWs, cooTBercTBytomue 10-my u 90-my
npoueHTWIsIM  (P1o-Pog) u  95% moBeputenbHbIit
uHTepBal. B KkadecTBe KpHUTEpHS CTaTUCTUYECKOMN
3HaYMMOCTH ObLIa BHIOpaHA BEPOATHOCTH CIyYalHOU
ommnbku Mernee 5% (P <0,05).

Pe3ysabTaThl H 00CyKIeHUS

Cratuctudeckoil  o0paboOTKe  TOABEPTIIHCH
ucropun OoJne3HH 178 manueHToB, BBHIOBIBIIMX U3
I'bBY3 AO «III'Kb um E.E. Bonocesmu» ¢ 01.07.2022
o 07.07.2025. Cpenuuii Bo3pacT NallMeHTOB COCTaBUII
76,4+10,9 ner (maumenbiee 38,0; Hanbombinee 98,0;
Me=77,0; 95% AU 97,9-100,0). Myxuunsl 61
nanueHT (34,3%), cpemnuit Bo3pact 70,4+10,2 ner
(mammenpmee 3HaueHue 40,0, Hambonbmee 86,0;
Me=72,0; 95,0% AU 94,1-100,0). Xenmuusr 117
ciydaeB (65,7%), cpemanit Bo3pact 79,6 +10,0 jer
(mammenpimee 42,0, Hanbonbmee 98,0; Me= 82,0; 95%
AU: 96,8 - 100,0). B reapepnom mmane nmpu OMU
MIPEeBAJMPYIOT )KCHIUHEI (Tabnumal).

Tab6muma 1.
Bo3pactHble rpynnsl nanueaTos ¢ OMHU
064 o I'ennepHas curyarys
MY>KYUHBI YKEHIITUHBI

Abc % 95% /11 Abc % 95% /1 Abc % 95% /11

30-39 1 0,5 -* 1 1,6 -* - -*

40-49 5 2,8 1,2-6,4 49 -* 2 1,7 -*

50-59 6 34 1,6-7,2 4 6,6 -* 2 1,7 -*
60-69 35 19,7 | 14,5-26,1 17 27,9 18,2-40,2 18 154 10,0-23,0
70-79 57 32,0 | 25,6-39,2 25 41,0 29,5-53,5 32 274 20,1-36,1
80 -89 66 | 37,1 | 30,3-444 11 18,0 10,4-29.,5 55 47,0 38,2-56,0
>90 8 4,5 2,3-8,6 - - -* 8 6,8 3,5-12,9
Bee 178 100 97,9-100 61 100 94,1-100 117 100 96,8-100

[pumeuanue: —* n x p <5, JIN He paccunThIBaICS.

BcemupHoil  opranuzauueil  34paBOOXpaHEHUs
(BO3) B mapre 2025 roga mpeyioskeHa OOHOBIEHHAS
BO3pacTHas kiaccuukanus: 10 45 JeT — MOoIoAon

BO3pact, 45 -59 net — cpeanuii Bospacr, 60 - 75 netr —
MOXKUIION Bo3pact, 75 -90 jeT — crapueckuii Bo3pacrT,
90+ ner — ponroxurenu (tadbauua 2).

Tabnuma 2.
PacnpenesieHne nanueHTOB N0 BO3PACTHLIM rpynnam ¢ yuyérom kjaaccuuxanun BO3 or 2025 roaa.
Bo3spactabie Oo0a moma TernepHas cuTyaus
IPYIIB MY>KYHHbI JKCHIITUHBI
Abc % 95% /1 Abc % 95% 1 Abc % 95% /1
40-45 2 1,1 -* 2 - -*
46-59 8 4,5 2,3-8,6 6 9,8 4,6-19,8 2 1,7 -*
60-75 71 39,9 33,0-47,2 37 60,7 48,1-71,9 34 29,1 21,6-37,9
76-90 89 50,0 42,7-57,3 16 26,2 16,8-38,4 73 62,4 53,4-70,6
>90 8 45 2,3-8,6 - - -* 8 6,8 4,0-12,9
Bce 178 100 97,9-100 61 100 94,1-100 117 100 96,8-100

[Mpumeuanue: —* n x p <5, AW He paccunThIBAJICS.

OnHaxko U Ipu  JAaHHOM  BO3pPAcTHOI
Ki1accuukanuu B TEHAEPHOM IUIAHE TaK JKe
MPEBAMPYIOT KECHIIUHBI.

ITo jaHHBIM HAIIEro MCCIEeI0BaHHs JIETAIbHOCTD
cocraBmseT 85,4% (152 mammenta u3 178). Cpenxuii
Bo3pacT ymepmux 77,2€11,3 ner (HamMeHbIee
snauenue 40,0, nanbonsiiee 98,0; Me= 79,0; 95,0%
AN 97,4-100,0). Myx4uHBI B Tpymie ymepumx 46

ciyyaeB (30,3%), cpennumit Bo3pact 70,6+11,3 ser
(manmenpmee 40,0 Hanbonbmee 80,6; Me=72,0; 95%
AN 92,3-100,0). XKenmmaer 106 nanueHtok (69,7%)
cpennuit  Bospact 80,1+10,0 (mammenwimee 42,0,
Haunbosblree 98,0 Me=82,5; 95,0% 1 96,0-100,0).
IIpu stom 100% neTanpHOCTH HaOMIOgaeTCA B
rpyIie MalUeHTOB MOJIOAOTO, CPEIHEro BO3pacTa U
JIOJIrOXKUTeNIe. B rpymnmax Moiogoro M CpemHero
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BO3pacTa BHIOOPKA MAJOYHCIICHA, YTO HE SBJISACTCS
CTaTUCTHYCCKH JJOCTOBEPHBIM M TPEOyeT NabHEHIIEro
aHanuza (pucyHok 1). BelcOkui MpoLeHT JeTaabHOCTH
MBI CBSI3IBAEM C BBICOKOH KOMOPOWIHOCTBIO U
MO3MHUM TIOCTYIUICHHEM TMAIl[MeHTOB OT Hayala
3a0oneBanns B cranuoHap. CamMblii HU3KHH MPOIEHT
JIETAJILHOCTHU B TPYIIIE HOXKMIBIX ManueHToB 34,38%.

JlaHHas rpynma XapakTepHU3yeTcsl OTCYTCTBHEM
JEKOMIICHCALUI XPOHHYECKUX 3aboJieBaHNH,
KOMOPOHIHOCTH, KOTHUTUBHOTO nedunura,
BCJICICTBUE Y€ro HET 3aTpyAHEHHs B cOOpe aHaMHe3a,
YCTaHOBJICHUS KOHKPETHBIX CUMIITOMOB U TIOCTAHOBKHU
MIPaBUJIBHOTO AWATHO3A.

JleTaibHOCTH B Pa3HbIX BO3PACTHBIX IPyNIiax

120,00%
100,00% 100,00%

Mo.rog0ii

100,00%
80,00%
60,00%
40,00%
20,00%

0,00%
Cpeanuii

100,00%
91,01%
34,38%
Hoxunoi Crapueckuii Hoaroxurenu

Bo3pacTHble rpynnsl

Puc. 1. Jlemansnocms 6 6o3pacmmuvix epynnax.

Cpennmnii KOMKO JeHb B TpyINIe JeTalbHBIX
MCXOJI0B cocTaBui 6,1+9,6 (HauMeHsbIIIee - TO0CYyTOYHAs
JeTajgbHOCTh, HaubosbIIee 55,0 K/1, Me=2,0).

3aki0ueHne.

Octpass Me3eHTepHabHasl HIIEMHUs KHIICYHHUKA
JOCTOBEPHO YaIlle BCTPEYACTCS y MAMEHTOB CTAPIINX
BO3PACTHBIX TPYIII, B TeHAEPHOM IUIAHE TPEBATUPYIOT
JKCHIIWHBI, 4YTO MOXHO OOBSCHHTH  OousbmIeit
MPOJODKUTENFHOCT JKU3HM Y OKCHIIMH, 4YeM Yy
MyX4uH [7]. YuuThIBass MHUPOBYIO TEHIEHUHUIO K
CTapeHHIO HaceJeHHs u YBEIMYCHHUIO
MMPOJAOJDKUTCIIBHOCTHU JKU3HHU, TaKas IaTOJIOTHsd, Kak
OMMU npuobpeTtaeT emié 0oJbIIYI0 aKTyalbHOCTb.
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