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KYBAHCKWI HAYYHbIN MEQNLUHCKIN BEC

Kubanskii nauchnyi meditsinskii vestnik

Muccua xypHana «KybGaHCKuM Hay4HbIn Me-
OVLMHCKUIA BeCTHUK» — copencTBMe pPasBUTUIO
TEOpPeTUYECKUX U MPaKTUYEeCKUX uccregoBaHUn
yuyeHbix KOra Poccuun, Poccuiickon Pepepaunmn
M Apyrux cTpaH, KOHconugauuu Hay4yHou 006-
LLIeCTBEHHOCTU U O06beAUHEHUI0 COBpPEeMEeHHbIX
MHHOBaLMOHHbIX pa3paboTok, a Takke pacnpo-
CTpaHEeHUI0 3HaHMA B OONacTW MepcneKTUBHbIX
HanpaBrieHMA COBPEMEHHOW MeAULMHCKOW Hay-
ku. MNpeaHasHavyeHue XXypHana BKo4YaeT BHece-
HMe BECOMOro BKnaja perMoHasibHbIX MegULVH-
CKUX U3OaHUM B POCCUMCKOE U MeXayHapoaHoe
Hay4HO-MH(OpPMaLMOHHOEe NPOCTPAHCTBO C ¢hop-
MUPOBaHUEM Hay4HbIX KOMMYHMUKaLUuMW, co3aa-
HMEeM LUMPOKOro aBTOPCKOro akTMBa U MaccoBOW
YynTaTenbLCKOW ayauTopuUMN.

My6nukaumoHHasi NoNuTUKA XypHarna Hanpas-
rieHa Ha LWMPOKUI KPYr npo6nemM MeAULMHBI C ak-
LeHTUpOBaHMEeM BHUMaHUsi Ha pervoHanbHbIX

0COBEHHOCTAX 3TUONIOrUU, TeYeHUs, ANarHocTu-
KU U NneyvyeHns 3aboneBaHUi, a TaKkke cneyuduke
opraHu3auum 34paBOOXPaHEHUA Ha TeppUTOpPUU
Ora Poccuw.

XypHan opueHTUMpOBaH Ha npeadocTaBrieHUe
Hay4yHO-NpaKkTU4ecKkon, UH(POPMaLMOHHO-aHaNu-
TUYECKOM U MEeTOANYECKOWN nomoLum B npodpeccuo-
HanbHOW OEeATEeNbHOCTU CneuunanucToB, HaLemneH-
HbIX Ha pa3paboTKy nepeAoBbIX MeOULIMHCKUX
TEXHONMOMUM U PacKpbITUe HOBENLUUX OOCTUXKEHUMN
HayKu.

XypHan nyGnukyeT opuruHanbHble Hay4Hble
cTaTbM, MNpeAcTaBnsolWMe pe3ynbTaTbl JKcne-
PUMEHTanbHbIX U KINUHUYECKUX MUCCriefoBaHUN,
Hay4Hble 0030pbl, OTpaxawlwme pe3ynbraThbl
nccneaoBaHUM B pasfnMyHbIX obnacTtax meguum-
Hbl, MaTepuasibl C ONMCaHMeM KIIMHUYECKUX Cry-
YyaeB, cBegeHuUA Guorpadmyeckoro U UCTOPUKO-
MeOULMHCKOro Xapakrepa.

[MaBHbIW pegakTop

MoyewxoBa dnbBupa AcnaHoBHa — OOKMOp Me-
OUUUHCKUX Hayk, OoueHm, rpogeccop kaghedpbl
6uonoauu ¢ Kypcom MeduuyuHCKOU eeHemuKku ¢he-
OepasnbHoO20 2ocydapcmeeHH020 bdxxemHoz20 obpa-
308amersibHO20 yupexOeHusi ebicuie20 obpa3zosaHus
«KybaHckuli eocydapcmeeHHbIl MeOUUUHCKUU YHU-
sepcumemy» MuHucmepcmea 30pagooxpaHeHust Poc-
cutickol ®edepayuu (KpacHodap, Poccus)

3asefyoLWwunm pegakumen

KosaneBa Jlupa KoHcTtaHTUHOBHa — kaHOudam 6u-
0/102UYECKUX Hayk, accucmeHm Kaghedpbl 2ucmoso-
2uu ¢ ambpuonoeuel gpedepanibHO20 20CcydapcmeeH-
HO20 6r0XemHo20 0bpazosamesibHO20 y4YpexO0eHuUs
ebicwezo obpasosaHus «KybaHckuli eocydapcmeeH-
HbIU MeduyuHckul yHusepcumemy MuHucmepcmea
30pasooxpaHeHusi Pocculickol ®edepayuu (KpacHo-
dap, Poccus)

AHUKMH Uropb AHaTonbeBUY — OOKMOpP MeOUUUH-
CKUX HayK, ripogheccop, 3asedyrouwjuli omoesiom pas-
pabomku u 8HEOPEeHUsI B8bICOKOMEXHOT02UYHbIX Me-
mo0dos rieqyeHus hedepasibHo20 20Cy0apCmeeHHO20
6r00xemHoz20 y4pexoeHusi «CaHkm-llemepbypackuli
Hay4yHo-uccredogamernbCKUli UHCmMuUmMym yxa, 20pna,
Hoca u pe4u» MuHucmepcmea 30pagooxpaHeHusi Poc-
cutickou ®edepayuu (CaHkm-lNemepbype, Poccus);

AwpadsiH JleBoH AHapeeBUY — 00KMOp MedUyUH-
CKUX Hayk, rnpogheccop, akademuk Pocculickol aka-
demuu Hayk, 3amecmumernb Oupekmopa ¢hedepalsib-
HO20 20cydapcmeeHH020 bHOXemHOo20 yupexO0eHus
«HauyuoHanbHbIl MeduyuHcKull uccrnedosamernibCKul
ueHmp akywepcmea, 2UHeKos1I02uu U rnepuHamorso-
euu um. akademuka B. . Kynakosa» MuHucmepcmea
30pasooxpaHeHusi Poccutickol ®edepayuu (Mockea,
Poccus);

Bakynes Anpgpen JleoHmpgoBuy — Jokmop meodu-
UUHCKUX Hayk, npogheccop, 3asedyroujuli kagpedpol
depmamosgeHeposioauu U KocMmemosoauu gede-
panbHo20 eocydapcmeeHHo20 6t0dxemHo20 obpa-
308amersibHO20 yupexOeHusi ebicuie20 obpa3zosaHus
«Capamosckuli 2ocyOapcmeeHHbIli  MeOUYUHCKUU
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yHusepcumemy» MuHucmepcmea 30pagooxpaHeHusl
Poccutickol ®edepayuu (Capamos, Poccus);

BbikoB Unbsa MuxannoBu4 — 00Kmop MedUYUHCKUX
Hayk, npocgpeccop, 3asedyrowuli kagpedpol ¢yHOa-
MeHmarnbHOU U KIuHu4Yeckol 6uoxumuu ¢hedeparib-
Hoeo e2ocydapcmeeHHo20 6r0dxemHo20 0bpa3o-
gamersibHO20 y4pexdeHus ebicweao obpa3osaHusi
«KybaHckul eocydapcmeeHHbIll MeOUUUHCKUU YyHU-
sepcumemy» MuHucmepcmea 30pagooxpaHeHusi Poc-
cutickol ®edepayuu (KpacHodap, Poccus);

FaneHko-ApoweBckuin MaBen AnekcaHOpoBUY —
00KMop MeOUUUHCKUX HayK, npogeccop, 4reH-Kop-
pecrioHdeHm Pocculickol akademuu Hayk, 3agedy-
rowuli  kagedpoli hapmakonioeuu ¢hedepasibHO20
2ocydapcmeeHHo20 60dxemHo20 obpazogamersibHO-
20 yupexdeHusi ebicuie2o obpasosaHus «KybaHckuli
eocydapcmeeHHbIl  MeOUUUHCKUU  yHU8epcumemy
MuHucmepcmea 30pasooxpaHeHusi Poccutickol ®e-
Oepauyuu (KpacHodap, Poccus);

Ow PeHuo XKaH Kapno — npogpeccop, 3asedyrowuli
LleHmpom nepuHamorsnoauu u pernpodyKmueHoU Me-
OuyuHbl, YHusepcumem [lepydxu (Mmanus);
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OypnewTtep Bnagumup MouceeBny — dokmop me-
OUUUHCKUX HayK, rnpogheccop, 3asedyrouwjuli Kage-
Opou xupypeuu Ne 3 @fIK u lrNC ¢pedepanbHozo 20-
cydapcmeeHHO20 b600xxemHo20 obpa3zogameribHO20
yupexdeHus ebicweao obpasosaHus «KybaHckuli 20-
cydapcmeeHHbIl MeOuUyuHCcKul yHusepcumemy» Mu-
Hucmepcmea 30pasooxpaHeHus Pocculckol ®ede-
pauuu (KpacHodap, Poccus);

3a6onotckux Uropb BopucoBuy — dokmop medu-
UUHCKUX Hayk, npogheccop, 3asedyrouwuli kagpedpol
aHecme3uorsoauu, peaHuMamorsoauu U mpaHcy3u-
onoauu @rIK u MINC ¢gedepanbHo20 2ocydapcmeeH-
HO20 b6r0XemHo20 0bpazosamesibHO20 y4YpexO0eHuUs
ebicwe2o obpasosaHus «KybaHckul eocydapcmeeH-
HbIl MeduyuHCcKul yHusepcumem» MuHucmepcmea
30pasooxpaHeHusi Poccutickol ®edepayuu (KpacHo-
Oap, Poccusi);

3ecdmpoB AHgpen JibBoBUY — JOKMOP MEOUUYUHCKUX
Hayk, npogheccop, akademuk Poccutickol akademuu
Hayk, 3agedyrouull kagpedpol HopmaribHOU ghu3uoIo-
auu gpedeparbHO20 2ocydapcmeeHH020 6100XKemHo20
obpa3zosamesibHO20 y4pexOeHusi ebicuie2o0 06pas3o-
saHus «KasaHckuli eocydapcmeeHHbIlU MeOuyUHCKUU
yHusepcumem» MuHucmepcmea 30pagooxpaHeHUst
Poccutickol ®edepayuu (KazaHb, Poccus);

KaHopckuin Ceprenn puropbeBud — OoKmop Me-
OUUUHCKUX HaykK, rnpogheccop, 3asedyrouwjuli kage-
Opol mepanuu Ne 2 @K u llNC ¢edepanbHO20 20-
cydapcmeeHHO20 b00XemHo20 obpa3osamesibHO20
yupexdeHusi ebicuez20 obpasosaHusi «KybaHckuli
eocydapcmeeHHbIU  MeduUUHCKUU  yHugepcumemy
MuHnucmepcmea 30pasooxpaHeHuss Pocculickol ®e-
Oepauyuu (KpacHodap, Poccus);

KanpuHn AHgpen OmutpueBu4 — G0KMop MeOuyuUH-
CKUX Hayk, rpogeccop, akademuk PAH, eeHeparb-
HbIl Oupekmop ¢hedeparibHo20 20cydapcmeeHH020
6100xxemHo20 y4pexdeHus «HauyuoHanbHbIU Meou-
UUHCKUlU uccnedosamenbcKkull yeHmp paduosoauux»
MuHucmepcmea 30pasooxpaHeHusi Poccutickoli ®e-
Oepauyuu, Oupekmop MHUNOU umeru Tl.A. lepueHa
(Mocksa, Poccus);

KnpoB Muxann lOpbeBuY — dokmop mMeduyuHCKUX
HayK, npogeccop, uneH-koppecrnoHdeHm Poccul-
ckolU akademuu Hayk, 3asedyrouwul kagedpol aHe-
cmes3uosioeuu U peaHumamosioeuu ¢hedepasibHO20
2ocydapcmeeHH020 bdxemHo20 obpazosameribHO-
20 yupexdeHus ebicue20 obpasosaHusi «CesepHbIl
e2ocydapcmeeHHbIU  MeduyUHCKUU  yHueepcumemy
Mu+Hucmepcmea 30pasooxpaHeHusi Poccutickol ®e-
Oepauyuu (ApxaHzenbck, Poccus);

KoraH Muxaun UocucoBuy — dokmop meduyuH-
CKux Hayk, rnpogeccop, 3asedyruwuli kagedpol
yposioeuu U pernpodyKkmueHO20 300p08bsi 4esose-
Ka ¢ Kypcom demckol yponoeuu—aHoponoauu @K
u [lNC ¢edepanbHozo eocydapcmeeHHO20 6r00-
)XemHo20 obpa3osameribHo20 yupexO0eHUsl 8bicuie-
20 obpasosaHusi «Pocmosckuli 2ocydapcmeeHHbIl
meduyuHckull yHugepcumem» MuHucmepcmea 30pa-
sooxpaHeHusi Poccutlickol ®edepayuu (Pocmos-Ha-
Hony, Poccus);

KoHueBasa AHHa BacunbeBHa — dokmop mMeduyuH-
CKUX HayK, 3amecmumersb Oupekmopa Mo Hay4YHou
u aHanumu4eckol pabome ¢hedepanbHo20 eocydap-
cmeeHH020 br0xemHo20 yupexdeHuss «HauyuoHanb-
HbIll  MeOQUUUHCKUU uccriefosamenbcKkul yeHmp
mepanuu u npogunakmuyeckol meduuyuHsly MuHuU-
cmepcmea 30pasooxpaHeHusi Pocculickol ®edepa-
uuu (Mockea, Poccusi);

KyObiwkuH AHaTonuin BnagumupoBuy — dokmop
mMeduyuHCKUX HayK, npogeccop, YneH peauoHanbHO-
20 akcriepmHo2o cogema PO®U, skcnepm PAH, 3a-
gedyrowuli kagpedpol obujel u KnuHU4YeckKol rnamo-
¢usuonoauu MeduyuHckasi akademusi umeHu C.U.
leopauesckozo ®edepanbHo20 20cydapCmeeHHO-
20 aBMOHOMHO20 06pa3osamersibHO20 y4YpexxOeHus
8bicwez20 obpasosaHusi «Kpbimckul hedeparnbHbil
yHusepcumem umeHu B.U. BepHadckozo» (Cumcpe-
pononb, Poccusi)

KynakoB AHaTonun AnekceeBu4 — OOKmMop mMeou-
UUHCKUX HayK, ripogheccop, akademuk Pocculickol
akademuu Hayk, 3aeedyrouwuli omoesieHUeM KuHU-
yeckol U 3KcriepuMeHmarnbHOU UuMiiaaHmosnoauu
cmomamornoau4yeckol KUuHUKU ¢hedepasibHoO20 20-
cy0apcmeeHHo20 b610xemHo20 y4YpexoeHus «L{eH-
mpanbHbIlU Hay4YHO-uccraedosameibCKuli UHCmumym
cmomMamorsoauu U YercmHo-nuyesol xupypauuy
MuHucmepcmea 30pasooxpaHeHusi Poccutickoli ®e-
depayuu (Mocksa, Poccus);

No63uH Cepren BnagummpoBuy — 0okmop medu-
UUHCKUX Hayk, npogbeccop, 3asedyroujuli kagpedpol
Heeponoauu um. akademuka C.H. [JasudeHkosa ¢he-
OepasibHO20 2ocydapcmeeHH020 bdxemHoz20 obpa-
308amersibHO20 yupexOeHus ebicuie20 obpa3oeaHus
«Cegepo-3anadHbili  2ocydapcmeeHHbili  MeOUUUH-
ckull yHusepcumem um. U.U. MeyHukosa» (CaHkm-
lemepbype, Poccus);

NonatmH KOpun Muxamnosuuy — O0okmop Medu-
UUHCKUX Hayk, npogheccop, 3asedyrouwuli kagpedpol
kapduosioeuu, cepdedyHO-cocyducmol U mopakarsib-
Hol xupypeuu MHcmumyma HM®O ¢edeparnbHoeo
2ocydapcmeeHHo20 b6r0xemHo20 o0bpa3osamersib-
HO20 yupexOeHusi ebicue2o obpa3osaHus «Bor-
20epadckuli eocydapCmeeHHbIU MeOUUUHCKUU yHU-
eepcumem»  MuHucmepcmea  30pasooxpaHeHusi
Poccutickoti ®edepayuu (Boneoepad, Poccus);

MapTtoB Anekcen lNeoprueBuy — 00KmMop MeOuyUH-
CKUX HayK, npogeccop, 3asedyrowuli kagpedpoli ypo-
n10euu u aHOporsoeuu UHCMumMyma nocedunioMHO20
rnpogheccuoHanbHO20 06pa3zosaHusi 20cydapcmeeH-
HO20 Hay4YHoz20o ueHmpa Pocculickoli ®edepayuu
¢pedepanbHo20 eocydapcmeeHHo20 610dxemHo20
yuypexdeHus «®edepanbHbil MeduyuHckul 6uogu-
3uyeckul yeHmp um. A. Y. bypHasssHay» ®MBA Poc-
cuu (Mockea, Poccus);

MoHHu [>xoBaHHU — npogheccop, 3asedyrowjuli Ka-
¢edpol akywepcmea, 2UHEKosI02uuU, MpeHamarb-
HoU U npeumMmnnaHmayuoHHolU eeHemu4yeckol Ouaz-
Hocmuku, Jemckas 6onbHuya «A. Cao», (Kanbspu,
CapduHus, Umanus);
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Ho3ppauyeB Anekcanap daHunoBuy — dokmop 6uo-
i02uyecKkux Hayk, npogheccop, akademuk Poccutickol
akaldemuu Hayk, 3aeedyrouuti nabopamopuel obwel
gusuonozuu kaghedpbl 0bwel ¢usuonoauu buonoau-
yeckoz2o @pakynbmema edepanbHo20 2ocydapcm-
8eHHO020 6100XXemHO020 y4pex0eHus 8bicuie2o 06paso-
eaHusi «CaHkm-llemepbypackuli 20cydapcmeeHHbIl
yHusepcumemy» (CaHkm-llemepbype, Poccus);

Honmanep Kpuctod — dokmop MeOuUUHCKUX HayK,
npogheccop, npogheccop kaghedpsb! xupypauu, omoe-
neHue cocyducmol xupypauu, BeHckul meouyuH-
ckull yHusepcumem (BeHa, Aecmpusi);

OnucoBa Onbra OpbeBHa — J0KMOP MeOUUUHCKUX
Hayk, npogpeccop, 3asedyruw,asd kKagheopol KOXHbIX
b6onesHel ne4yebHo20 hakynbmema hedepasribHO20
eocydapcmeeHHo20 6100xxemHo20 obpa3osamerb-
HO20 yupexdeHus ebicweao obpaszogaHus «[llepebili
Mockosckuli eocydapcmeeHHbIlU MedUUUHCKUU yHU-
eepcumem um. U.M. CeyeHoga» MuHucmepcmea
30pasooxpaHeHusi Poccutickol ®edepayuu (Mocksea,
Poccus);

Ocapuun Oner EBreHbeBu4y — 90okmop mMeoOuyuH-
CKUX Hayk, npogheccop kaghedpbi chapmakonoauu ge-
depasibHo20 2ocydapcmeeHHo20 600xxemHoz20 obpa-
308amesibHO20 yuYpex0eHus 8bicwe20 obpa3osaHust
«KybaHckul eocydapcmeeHHbIl MeOUUUHCKUU yHU-
sepcumemy» MuHucmepcmea 30pasooxpaHeHust Poc-
cutckol ®edepayuu (KpacHodap, Poccusi);

MuronkuH KOpun UBaHOBUY — OOKMoOpP MeOUUUH-
CKUX HaykK, npogeccop, 4yneH-koppecrioHdeHm Poc-
cutickoli akademuu Hayk, 3asedyrowul kaghedpol
cydebHol meduyuHbl hedeparibHO20 2ocydapcmeeH-
Ho2o 6rdxemHo20 obpa3oeamersibHO20 y4upexde-
Husi ebicweezo obpasosaHus «[llepebiti Mockosckul
e2ocy0apcmeeHHbIU  MeOuUUHCKUl  yHusepcumem
um. N.M. CevyeHosa» MuHucmepcmea 30pagooxpa-
HeHusi Poccutickoli ®edepayuu (Mocksa, Poccus);

Mokposckun Bnaaumup Muxannosuy (noyemHsbili
pedakmop) — O0Kmop MeOUUUHCKUX Hayk, rnpogec-
cop, npogheccop kaghedpbl HopmasibHOU ¢hu3uoo-
euu «KybaHckoeo eocydapcmeeHHO020 MedUUUHCKO20
yHusepcumema» MuHucmepcmea 30pagooxpaHeHuUst
Poccutickou ®edepauyuu (KpacHodap, Poccus);

MomopueB Anekcen BuktopoBu4y — Ookmop Mme-
OUUUHCKUX HayK, npogeccop, 3asedyowuli Kkage-
Opol ny4yesoli duazHocmMuKku ¢hedepasibHO20 20Cy-
dapcmeeHHo20 6r00xemHo20 o0b6pa3ogamesibHO20
y4ypexdeHus ebicwezo obpasosaHus «KybaHckul eo-
cydapcmeeHHbIl MeOuUyuHcKul yHusepcumemy» Mu-
Hucmepcmea 30pasooxpaHeHusi Poccutickol ®ede-
payuu (KpacHodap, Poccus);

MopopeHko Banepun AHaTonbeBuUY — OOKMOP
MeduyuHCKUX HayK, rpogheccop, 3aseldyrowull Ka-
gedpol cydebHol mMeduyuHbl hedepasibHO20 20Cy-
dapcmeeHHo20 6r0xemHo20 o0b6pa3ogamesibHO20
y4ypexdeHus ebicwezo obpasosaHus «KybaHckul 2o-
cydapcmeeHHbIl MeOuUyuHcKul yHusepcumemy» Mu-
Hucmepcmea 30pasooxpaHeHusi Poccutickol ®ede-
payuu (KpacHodap, Poccus);
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MopxaHoB Bnaaumup AnekceeBuy — OOKMop me-
OUUUHCKUX HayK, npogheccop, akademuk Poccutickol
akademuu Hayk, 3asedyrouwuli kaghedpol OHKornoauu
¢ Kypcom mopakasnbHou xupypeuu @K u r1C ¢gede-
panbHo20 eocydapcmeeHHo20 6todxemHo20 obpa-
308amesibHO20 yupexOeHusi 8bicwie2o obpa3oeaHusi
«KybaHckuli 2ocydapcmeeHHbIl MeOUUUHCKUU yHU-
sepcumem» MuHucmepcmea 30pasooxpaHeHusi Poc-
cutickol ®edepayuu (KpacHodap, Poccus);

PaasuHckun Buktop EBceeBuY — Ookmop medu-
UUHCKUX HaykK, npogheccop, 4YreH-KoppecrnoHOeHm
Poccutickol akademuu Hayk, 3agedyrowuli kagpedpol
akywepcmea U 2UHEKO102uU MeduUYUHCKO20 haKyrb-
mema ¢edepanbHO20 20cydapcmeeHHO20 asmo-
HOMHO20 06pa308amesibHO20 YUPEXOEHUSs 8bICUIE20
obpasosaHus «Pocculickuli yHugsepcumem Opyxb6ebl
Hapodos» (Mockea, Poccusi);

Peabko AHapen HukonaeBuy — dokmop mMeduuyuH-
CKUX Hayk, npogheccop, 3asedyrouutl kaghedpol obuje-
CMBeHHOo20 300p08bsi, 30pasooXpaHeHUss U ucmopuu
mMeOuyuHbI hedeparnibHo20 2ocydapcmeeHHo20 6t00-
)XXemHo2o obpa3osamesibHO20 y4YpexOeHUsl 8bicuie20
obpasoeaHusi «KybaHckuli 2ocydapcmeeHHbIl Medu-
UuHckul yHusepcumem» MuHucmepcmea 30pasooxpa-
HeHusi Poccutickol ®edepayuu (KpacHodap, Poccusi);

CemeHoB ®Pepop BauecnaBoBuY — 00kmop mMeduyuH-
CKUX HayK, npogheccop, 3asedyrowjuli kagedpoli rop-
bonesHeli ¢hedepanibHo20 e2ocydapcmeeHHo20 b6r0-
JKEemHo20 0bpa308amesibHO20 Y4YPEXOEHUs] 8bICUIE20
obpa3sosaHus «KybaHckull 2ocydapcmeeHHbIl medu-
UuHckul yHusepcumemy» MuHucmepcmea 30pasooxpa-
HeHus Poccutickoli ®edepauyuu (KpacHodap, Poccus);

Cenuaweunu PeBa3 UcmaunoBu4y — dokmop me-
OUUUHCKUX HayK, npogeccop, Y4reH-KoppecrnoHOeHm
Poccutickol akademuu Hayk, akademuk Akademuu
Hayk py3uu, 3asedyrouwull kagpedpoli annepaonoauu
U ummyHosozauu ¢gpedepasibHo20 a8MOHOMHO20 0bpa-
308amesibHO20 yuYpex0eHus 8bicuie20 obpa3osaHust
«Poccutickuli yHusepcumem 0pyx6bi1 Hapodos» (Mo-
ckea, Poccus);

Cupak Cepren BnagumupoBuy — Jdokmop medu-
UUHCKUX HayK, npogeccop, 3asedyrouwuli kagpedpol
cmomamornoauu edepasibHo20 20CcydapCcmeeHHO-
20 6r0xemHo20 obpa3osamesibHO20 y4YpexOeHust
«Cmaspononbckull 20cydapcmeeHHbIl MeduUUUHCKUU
yHusepcumem» MuHucmepcmea 30pasooxpaHeHust
Poccutickol ®edepayuu (Cmasponorns, Poccus);

Ckubuukun Butanuii BukeHTbeBUY — 0okmop me-
OUUUHCKUX HaykK, rnpogheccop, 3asedyrowjuli Kage-
Opoli eocnumarnbHol mepanuu ¢hedepasibHO20 eo-
cydapcmeeHH020 6t0dxemHo20 obpazogamesibHO20
y4pexdeHus ebicwezo obpasosaHus «KybaHckul 2o-
cydapcmeeHHbIl MeduyuHcKul yHusepcumem» Mu-
Hucmepcmea 30pasooxpaHeHusi Poccutickol ®ede-
payuu (KpacHodap, Poccus);

Ckopomen AnekcaHap AHUCUMOBUY — GOKMoOp Me-
OUUUHCKUX HayK, npogheccop, akademuk Poccutickol
akademuu Hayk, 3agedyrouuli kagheOpoli Hegposioauu
u Helpoxupypauu ¢hedepasibHo20 20cydapcmeeHHo-
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20 6r00xxemHo20 0bpa3osamersibHO20 y4YpexO0eHusi
gbicweeo obpasosaHusa «[llepebiti CaHkm-llemep-
bypackuli eocydapcmeeHHbili MeOuUUHCKUl yHUgep-
cumem um. akademuka W.[1. [Masnosa» MuHucmep-
cmea 30pasooxpaHeHusi Pocculickoli ®edepayuu
(CaHkm-lNemepbype, Poccusi);

CnaBuHckun AnekcaHgp AnekcaHppoBud — 0o-
Kmop 6uosioauyeckux Hayk, rnpogpeccop, 3asedyio-
wul Kagedpol namornoaudyeckoli aHamomuu ¢he-
OepanbHO20  2ocydapcmeeHHO20  b6r0OXemHo20
obpa3osamersibHO20 y4pexOeHuUsi 8bicuie20 0bpa3o-
saHus «KybaHckuli 2ocydapcmeeHHbIU MeduUyUHCKUU
yHusepcumemy» MuHucmepcmea 30pagooxpaHeHusi
Poccutickoli ®edepayuu (KpacHodap, Poccusi);

YepBeHak PpaHk — rnipogheccop, 3asedyrouull Ka-
¢edpol akywepcmea U eUHEKoso2uU 8 Koslieo-
e Yaunn Medukan KopHennbckoeo yHusepcumema
(Hbro-Mopk, CLIA);

lawenbs Buktopus AnekceeBHa — Ookmop medu-
UUHCKUX HayK, npogbeccop, 3asedyrowas kagpedpoli rne-
duampuu Ne 1 gpedeparnibHo20 eocydapcmeeHH020 6100-
XXemHo20 obpa3zosameribHO20 y4YpexO0eHuUs 8bicuIe2o
obpasosaHus «KybaHckuli eocydapcmeeHHbIl Mmedu-
UuHckul yHusepcumem» MuHucmepcmea 30pagooxpa-
HeHusi Poccutickol ®edepayuu (KpacHodap, Poccusi);

WeTTtne ®ununn Bactnan — npogeccop, 3asedyro-
wuti omoOeneHueM opmoneduu u mpasmamorsioauye-
ckol xupypauu, M3AP KnuHuka (MroHxeH, lepmaHusi).

Mpenceparterns

AnekceeHko Cepren HukonaeBn4 — dokmop meodu-
YUHCKUX HayK, doueHm, pekmop ¢hedepasibHO20 20-
cydapcmeeHHO20 b60dxemHo20 obpa3zogameribHO20
y4ypexdeHus ebicwezo obpasosaHus «KybaHckul 2o-
cyOapcmeeHHbIl MeduyuHcKul yHusepcumemy Mu-
Hucmepcmea 30pasooxpaHeHusi Poccutickol ®e-
Oepauyuu, 3asedyrowull kagpedpol npogunakmuku
3aboniesaHull, 300p08020 obpa3za XU3HU U 3nudemu-
onoeuu (KpacHodap, Poccus)

UneHbl pegakUMoHHOro coBeTa

A6pynkepumoB Xunup TarupoBud — O0OKmMop me-
OUUUHCKUX HaykK, rnpogheccop, 3asedyrouwjuli Kage-
Opol omopuHonapuHaonoauu ¢edeparibHO20 20cy-
OapcmeeHHO20 br0xemHoao obpazosamesibHo20
yypexdeHus ebicwez2o obpa3osaHus «Ypanbckul 2o-
cyOapcmeeHHbIl MeduyuHcKkul yHusepcumemy» Mu-
Hucmepcmea 30pasooxpaHeHus Pocculckol ®ede-
pauuu (Ekamepurbype, Poccus);

Bapbyxattn Kupunn OneroBuuy — Ookmop meodu-
UUHCKUX Hayk, 3agedyrowuli kaghedpol kapduoxupyp-
euu u kapouonoauu @rIK u NC ¢gedepanbHo20 20-
cydapcmeeHHO20 b00xxemHo20 obpa3osamesibHO20
yuypexdeHus ebicleeo obpasosaHus «KybaHckuli 20-
cyd0apcmeeHHbIl MeduyuHcKull yHusepcumemy» Mu-
Hucmepcmea 30pasooxpaHeHusi Poccutickol ®ede-
pauuu (KpacHodap, Poccusi);

BbikoB AHaTtonun TumocdpeeBUY — Jokmop Medu-
UUHCKUX HaykK, Mpogheccop, 4YieH-KoppecrnoHOeHm
Poccutickol akademuu Hayk, 3agedyrwul Kage-
Opol meduyuHckol peabunumayuu DK u Ir1C ¢e-
depasibHo20 2ocydapcmeeHHo20 600xemHoz20 obpa-
308amersibHO20 yupexdeHusi ebicuie20 obpa3zosaHus
«KybaHckuli eocydapcmeeHHbIl MeOUUUHCKUU YyHU-
eepcumem» MuHucmepcmea 30pasooxpaHeHusi Poc-
cutickol ®edepayuu (Coyu, Poccus);

FanBopoHckas TatbsiHa BnagumupoBHa — dokmop
MeOQUUUHCKUX Hayk, npogheccop, 3asedyrowas kage-
dpol xupypaudeckol cmomamosio2uu YerTCcmHo-u-
uesoli xupypauu gedepanbHO20 20cydapcmeeHHo20
6r00xemHo20 0bpazogamesibHO20 y4Ypex0eHus 8biC-
weao obpasosaHus «KybaHckuli eocydapcmeeHHbIl

meduyuHckul yHusepcumemy» MuHucmepcmea 30pa-
sooxpaHeHusi Poccutlickoli ®edepauyuu (KpacHodap,
Poccus);

FlopaeeB Muxaun JleoHupoBuy — Jdokmop medu-
UUHCKUX HaykK, rnpogeccop, 3asedyrowjuli Hay4YHo-uc-
credosamernibCKUM omadernioM kKapduomopakasibHoU
Xxupypauu, 3asedyrowuli kaghedpol XxupypauyecKux
b6onesHel ¢pedepanbHoz20 2ocydapcmeeHHO20 6t00-
XemHoe2o yuypexoeHusi «HayuoHanbHbIl MeduyuH-
ckull uccnedosamenbckuli ueHmp um. B.A. Anma3so-
sa» MuHucmepcmea 30pasooxpaHeHus Pocculickol
®edepayuu (CaHkm-lemepbype, Poccus);

3anpaTtbsaHy Oner BagumoBuu — dokmop medu-
UUHCKUX Hayk, npogheccop, 3asedyrouwuli kagpedpol
namojsiogu4yeckol aHamomuu chedepasibHO20 20Cy-
dapcmeeHHo20 6rdxemHo20 06pa3ogameribHO20
yypexOeHusi ebicuueao obpasosaHusi «Mockosckuli
2ocydapcmeeHHbIl  Meduko-cmomamorioaudyeckuli
yHusepcumem um. A.U. Egdokumosar MuHucmep-
cmea 30pasooxpaHeHusi Poccutickoli ®edepayuu
(Mockea, Poccus);

MBaHoBa Hatanbsa EBreHbeBHa — Ookmop medu-
UUHCKUX Hayk, npogbeccop, 3asedyrouw,as Hay4YHbIM
omodenom ¢pedepanbHO20 20cydapcmeeHHo20 b6r0-
JXemHoao y4pexdeHusi «Pocculickuli Hay4Ho-uccrie-
dosamenbCKUl  Helipoxupypaudeckul uHcmumym
um. npogp. A.J1. MNoneHosay» — c¢punuan OIBY «Ha-
YYHbIU MeOuyuHcKull uccredosamenibCkull UeHmp
um. B.A. Anmazoea» MuHucmepcmea 30pasooxpa-
HeHusi Poccutickoli ®edepayuu (CaHkm-lNemepbype,
Poccus);

KanmbikoBa AHrennHa CtaHucnaBoBHa — 00OKmMop
MeOUUUHCKUX HayK, rnpocgheccop, 3asgedyruwjas Ka-
¢edpol nponedesmuku Oemckux 6onesHel gede-
panbHo20 eocydapcmeeHHo20 6rdxemHozo obpa-
308amersibHO20 yupexOeHusi ebicuie20 0bpa3zoeaHus
«Cmaspononbckull 2ocydapcmeeHHbIt MeQUUUHCKUU
yHusepcumemy» MuHucmepcmea 30pagooxpaHeHusi
Poccutickoli ®edepayuu (Cmasponons, Poccus);

KoBenunHa TatbsiHa AdaHacbeBHa — 0okmop ¢hu-
nocogpckull Hayk, npogheccop, 3asedyrwas Kage-
Opol chunocogpuu, rncuxonoauu u rnedaz2o2uku ¢he-
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OepanbHo20  eocydapcmeeHHo20  br0OXemHo20
obpa3osamersibHO20 y4YpexOeHuUs 8bicuie20 0b6paso-
saHus «KybaHckuli eocy0apcmeeHHbIU MeOUUUHCKUU
yHusepcumemy» MuHucmepcmea 30pagooxpaHeHusl
Poccutickoti ®edepayuu (KpacHodap, Poccusi),

Kyuenko UpuHa UropeBHa — Ookmop MeduyuHCKUX
Hayk, npogpeccop, 3asedyrowas kagpedpol akyuwep-
cmea, eUHeKonoauu u nepuHamosiozuu ¢edeparib-
Ho20 eocydapcmeeHHo20 b6rdxemHo20 06pa3o-
gamesibHo20 y4pexOeHusi ebiclie2o obpasosaHus
«KybaHckuli 2ocydapcmeeHHbIl MeOUUUHCKUU yHU-
sepcumemy» MuHucmepcmea 30pasooxpaHeHusi Poc-
cutickol ®edepayuu (KpacHodap, Poccusi);

Ma3ypok Bapum Anb6eptoBuy — 0okmop meodu-
UUHCKUX Hayk, npogheccop, 3asedyrouuli kagpedpol
aHecmeauosoauu U peaHumamoroauu gedeparbHo-
20 2ocydapcmeeHHo20 brOXemHo20 yuYpexO0eHus
«HauyuoHanbHbIl MeduyuHcKull uccrnedosamernbCcKul
ueHmp um. B. A. Animasoea» MuHucmepcmea 30pago-
oxpaHeHusi Poccutickou ®edepayuu (CaHkm-lTemep-
bype, Poccus);

MenBeneB Bnagumup JleoHnpgoBuy — Ookmop Me-
OuYUHCKUX HayK, npogheccop, 3asedyroujuli kaghedpol
yponoauu ¢hedepasibHo20 eocydapcmeeHHo20 6t00-
JKemHo20 0bpa3oeamesibHO20 y4YpexO0eHUs] 8bICLIE20
obpasosaHus «KybaHckuli 2ocy0apcmeeHHbIl Medu-
UuHckul yHusepcumem» MuHucmepcmea 30pasooxpa-
HeHus1 Poccutickol ®edepayuu (KpacHodap, Poccusi);

MNenxosiH Mpuropun AptemoBuY — OoKkmop medu-
UUHCKUX Hayk, npogbeccop, 3asedyroujuli kaghedpol
akywepcmea, a2uHekonoeuu u nepuHamonoauu @K
u lriC ¢pedepanbHoao eocydapcmeeHHo20 b6rdxem-
HO20 06pa3osamesibHO20 y4YpexOeHUs 8bicle20 obpa-
308aHus «KybaHckull 2ocydapcmeeHHbIU MeOUUUHCKUU
yHusepcumemy» MuHucmepcmea 30pagooxpaHeHust
Poccutickot ®edepayuu (KpacHodap, Poccus);

CeHuya AnekcaHgp HukonaeBuy — dokmop medu-
UUHCKUX Hayk, 3asedyowuli omoenom eusyanbHol
OuaeHocmuku ¢hedepanibHO20 20cydapcmeeHHO20
6r00xemHozao y4pexoeHusi «HayuoHanbHbIU Medu-
YuHckul uccnedosamenbckull ueHmp akywepcm-
8a, 2UHEeKosI02UU U rnepuHamosioauu umM. akademuka
B.U. Kynakosa» MuHucmepcmea 30pagooxpaHeHusi
Poccutickol ®edepauyuu (Mockea, Poccusi);

CmupHoB Anekcenn BnagnmupoBu4y — 0okmop me-
OUUUHCKUX HaykK, rnpogheccop, 3asedyrouwjuli Kage-
Opol namosiocuyeckoli aHamomuu ¢hedepasnibHO20
eocydapcmeeHHo20 6r00xxemHo20 obpa3osamerb-
HO20 yupexdeHusi ebicwe20 obpasosaHus «Bor-
2oepadckuli eocydapCcmeeHHbIl MeOUUUHCKUU yHU-
eepcumemy»  MuHucmepcmea  30pagooxpaHeHus
Poccutickol ®edepayuu (Bonzoepad, Poccus);

CtenaHoBa KOnua AnekcaHgapoBHa — O0KmMop Me-
OUUUHCKUX HayK, rnpogheccop Kagedpbl Xxupypauu
U Xupypeudeckux mexHosioauli gpedepasibHO20 20Cy-
dapcmeeHHo20 6r00xemHo20 o0b6pa3ogamesibHO20
yupexdeHusi ebicweao obpasosaHus «Mockosckuli
2ocydapcmeeHHbIl  MeduKo-cmomamorsio2udyeckuli
yHusepcumem um. A.U. Eedokumosa» MuHucmep-

cmea 30pasooxpaHeHusi Pocculckoli ®edepayuu
(Mockea, Poccusi), y4yeHbil cekpemapb chedepalsib-
HO20 20cydapcmeeHH020 6H0XXemHO20 y4YpeXOeHUs
«HauyuoHanbHbIl MeduyuHcKul uccriedosamernbCcKul
ueHmp xupypeauu um. A.B. BuwHesckoz20» MuHu-
cmepcmea 30pasooxpaHeHusi Pocculickol ®edepa-
uuu (Mockea, Poccusi);

Tnuw MapuHa MoccoBHa — OG0KMOpP MeOUUUHCKUX
Hayk, npogheccop, 3asedyrowas kaghedpoli depmamo-
8eHepooauu ¢hedeparsibHo20 eocydapcmeeHHO20 6100-
XKemHo20 0b6pa308ameribHO20 yYpPEXOeHUs 8bICUIE20
obpasosaHusi «KybaHckuli eocydapcmeeHHbIl Meou-
UuHckul yHusepcumemy» MuHucmepcmea 30pasooxpa-
HeHusi Poccutickol ®edepayuu (KpacHodap, Poccusi);

TonmauyeB Uropb AHaTonbeBUY — OOKMOP MeOUYUH-
CKUX HayK, npogheccop, 3asedyrowuli kaghedpou cydeb-
HoU MeduyuHbI U MeAUUUHCKO20 rnpasa chedeparibHO20
2ocydapcmeeHHo20 6H0XemHo20 80eHHO020 obpa3o-
8amesibHO20 y4YpexOeHUsI 8bICLIE20 MPOogheccuoHarlb-
HO20 obpasosaHusi «BoeHHO-MeduyuHcKas akademusi
um. C.M. Kuposa» MuHucmepcmea obopoHb! Pocculi-
ckou ®edepayuu (CaHkm-lNemepbype, Poccus);

XaputoHoBa Jllo6oBb AnekceeBHa — O0OKmMop Me-
OUYUHCKUX HayK, npogheccop, 3asedyroujas kaghedpol
neduampuu ¢ UHGEKUUOHHbIMU 6one3Hsamu y demel
hakynbmema O0OMOAHUMENIbHO20 MOCMOUNIOMHO20
obpasoeaHusi pedeparbHo20 2ocydapcmeeHH020 6100-
JXemHo20 06pa3o8amesibHo20 y4YpexO0eHUs] 8bICLLIE20
obpasoeaHusi «Pocculickuli HayuoHasnbHbIl uccredo-
sameribCKul meduyuHckul yHueepcumem um. H. Y. MNu-
pozosa» MuHucmepcmea 30pasooxpaHeHusi Pocculi-
ckou ®edepayuu (Mocksa, Poccusi);

YapusaH dayapn PadaanoBuy — dokmop meduyuH-
CKUX HayK, npogbeccop, 4rneH-koppecrnoHoeHm Poc-
cutickol akademuu Hayk, 3agedyrouwulti omoeneHUem
PEKOHCMPYKMUBHO-80CCMaHo8umesnbHol  cepdey-
Ho-cocyducmol xupypauu chedepanbHo20 2ocydap-
CMBEHH020 b6H0XemHo20 HayyHO20 Yy4YpexOeHus
«Poccutickuli Hay4yHbIl UeHmp xupypauu um. akade-
muka b. B. lNempoeckozo» (Mockea, Poccusi);

YepeaHuk UpuHa JleoHupoBHa (omeemcmeeHHbIl
cekpemapb) — 00OKMop MeOUUUHCKUX Hayk, rnpogec-
cop, npogheccop kaghedpbl HopMmaribHOU hu3uoioauu
¢edepanbHo20 eocydapcmeeHHo20 b6rdxemHo20
obpaszosamesnibHO20 y4YpexO0eHUsi ebicuie2o obpaso-
saHus «KybaHckuli 2ocydapcmeeHHbIl MeduyuHcKul
yHusepcumem» MuHucmepcmea 30pagooxpaHeHust
Poccutickoti ®edepayuu (KpacHodap, Poccus);

YepHoycoB AnekcaHap ®enopoBuy — G0KmMop me-
OuUUHCKUX HaykK, npogeccop, akademuk Poccutickol
akademuu HayK, OUPeKmMOop KITUHUKU ghaKyribmemckoU
xupypauu um. H.H. BypdeHko, npogeccop kagpedpsbl
akynbmemckol xupypauu Ne 1 neyebHozo ¢haKysib-
mema ¢hedeparnbHo2o 2ocydapcmeeHHo20 6odxem-
HO20 0bpasosamesibHO20 Yy4YpexOeHUs 8bICUEe20
obpasosaHus «[llepsbili Mockosckul eocydapcmeeH-
HbIU meduyuHckul yHusepcumem um. M. M. CeyeHo-
8a» MuHucmepcmea 30pasooxpaHeHusi Pocculickol
®edepayuu (Mockea, Poccusi).
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The mission of the journal “Kuban Scientific
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of theoretical and practical research conducted by
scientists from the South of Russia, the Russian
Federation and other countries, consolidate the
scientific community and unite modern innovative
developments, and spread knowledge in the field
of promising areas of modern medical science. The
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regional medical publications to the Russian and in-
ternational scientific and information space with the
creation of scientific communications and broad
authorial asset and a mass readership.
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a wide range of problems of medicine and phar-
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cles presenting the results of experimental and
clinical research, scientific reviews demonstrat-
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cases, biographical information and data related
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Kuban State Medical University (Krasnodar, Russia);
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sponding Member, Head of the Department of Anesthe-
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cal University (Arkhangelsk, Russia);
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the Department of Urology and Reproductive Human
Health with the Course of Childhood Urology-Androlo-
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tor for Science and Analytical Work, National Medical
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the Federal State Autonomous Educational Institution
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Anatoliy A. Kulakov — Dr. Sci. (Med.), Prof., RAS Ac-
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perimental Implant Dentistry, Central Research Insti-
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of Post-Graduate Education, A. I. Burnazyan Federal
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[INATHOCTIYECKOE SHAYEHWE YPOBHA 3PUTPOMOITUHA

B NYNOBWHHOW KPOBM NP MNOKCHYECKM-MILEMUYECKOM
[OPAXXEHWW T0NIOBHOT 0 MOSTA: KITMHNYECKOE
HABJIO 0 ATEJIbHOE KPOCC-CEKLIWOHHOE MCCIIEAOBAHVE

C. B. Bepexxanckas, M. X. AGAyparumoBa*

®edepanbHoe eocydapcmeeHHoe brodxemHoe 0b6pazogameribHoe yupexoeHue
8bicuwez20 obpasosaHusi «Pocmosckuli 2ocydapCcm8eHHbIU MedQUUUHCKUU yHU8epcumemy
Mu+Hucmepcmea 3dpasooxpaHeHusi Poccutickol ®edepayuu

nep. HaxuuyesaHckud, 0. 29, e. Pocmos-Ha-/loHy, 344022, Poccus

AHHOTALMUA

BBepeHue. B nocnegHme rogbl ocoboe BHMMaHvWe NpUBMEYEHO K 3pUTPONO3TMHY MO Mpu-
YMHE OTKPbITUSA BaXKHbIX HEremMaTonornyeckmnx apheKkToB. PUTPONOITUH MPU3HAH NITHOPUNO-
TEHTHbLIM FMIMKOMPOTENHOM, KOTOPbI/ B FONTOBHOM MO3re NpensaTcTByeT AeNCTBUSM TMMNOKCUK-
nwemMmnn, OKMCIIMTENBbHOro cTpecca 1 pa3BMBaloLLMMCS Ha X (OOHE BOCMNarneHuio, anonToay,
NPOABNAA HEMPOTPOIHbLIE U HEMPONPOTEKTOPHbLIE CBONCTBA, y4acTue B @HMMo-, Herpo- 1 onu-
rogeHgporeHese. Bo BpemMs runokcum nnoga AOMUHMPYoLLas NPoayKUMsSt 3pUTPONoaThHa ne-
pekKrYaeTcd Ha nrnaueHTy, U TaM HaYMHaeTCs ero akTUBHbIA CUHTE3 C Lierbio 3aLMThl MO3ra,
cepaua v OpyrmMx XM3HEHHO BaXKHbIX OPraHoB OT narybHbIX NOCNEACTBUN TSXKENOW MNOKCUN.

Llenb uccnepoBaHna — onpenennTtb 3aBUCUMOCTb YPOBHA 3PUTPONO3TUHA B apTepun
M BEHE NYNOBUHbI OT TAXECTU TMNOKCUYECKN-NLLEMNYECKOTO NMOPaXxXeHnd royfiloBHOro Moara.

MeTtopabl. [lpoBegeHO KNUHMYECKOe HabnwaaTtenbHoe KPOCC-CEKLMOHHOE UCCredoBaHue
Ha 6a3e poannbHOro Aoma, OTAENEHMI NaTONOMMN HOBOPOXAEHHbIX Y NeanaTpuyeckmx otae-
nenun Ne 1 n 2 HayyHo-nccrnegoBaTenbCKOro MHCTUTYTa akyllepcTBa U negmMatpum Ha 6ase
defepanbHOro rocygapcTBeHHoOro 61axeTHoro obpasoBaTenibHOrO y4YpexXgeHUs BbICLLETO
obpasoBaHns «POCTOBCKMI rocyAapCTBEHHbIN MEAULUHCKMI yHUBepcuTeT» MuHuctTepcTea
3apaBooxpaHeHns Poccunckon ®enepaumn. B nccrnepgoBaHune BkItoveHbl 184 HOBOPOXKAEH-
HbIX co cpeaHeTshkenbiM (Il rpynna, n = 78) 1 TAXenbIM M’MNOKCUYECKN-ULLEMUYECKNM Mopa-
XEeHneM ueHTpanbHom HepBHol cucTeMsl (Il rpynna, n = 42). | rpynny coctaBunm 64 pebeHka
6e3 NpM3HaKoB NOpPaXeHWs LEHTParnbHON HEPBHOW CUCTEMbI B paHHEM HEOHATarlbHOM Nepu-
o[e, cpeau KOTopblX, C yYH4ETOM MaTepUHCKOM AOKyMeHTaL M, 40 HOBOPOXAEHHbIX BblAENEHbI
B rpynny yrpoxaembIX MO pas3BUTUIO OTCPOYEHHON MaHudecTaumm HEBPOMNOrMYEeCcKon naTo-
norun. ViccnegoBaHne KOHUEHTPaLMM 3pMTPONO3TMHA B MyNOBUHHOW KPOBW NPOBOAMIN pas-
OeNnbHO B apTepun 1 BEHE NMYMNOBUHbI HAOOPOM peareHToB ANA MMMYHOMEPMEHTHOrO onpe-
OeNeHnst KOHLEHTPaUnn 3puTPoNo3TMHA B CbIBOPOTKE KPOBU «pUTPOnoaTMH-NDA-BECT».
CratMcTuyecknii aHanma NpoBOAMIICS C MCMOMb30BaHNEM MAKeTOB MPUKIAAHbLIX NPOrpaMm
MS Excel 2019 (Microsoft, CLLUA), Statistica Bepcun 12.5 (IBM, CLUA), SPSS27.001.

Pe3ynbtatbl. OnpegeneHbl KOHLEHTPALMM 3pUTPONO3TMHA B KPOBU apTepPUnN 1 BEHbI Nyno-
BMHbI B rpynnax HOBOPOXAEHHbIX B 3aBUCUMOCTU OT CTEMNEHMN TSXKECTU TMNOKCUYECKU-ULLIE-
MWYECKOro Mopa)KeHWsi ronoBHOro Mogsra. NokasaHa B3aMMOCBHA3b MexAy nokasaTensmu
KpOBOTOKa B CMCTEME «MaTb—rnnaueHTa—nnoa» B cpoke 36—40 Hegenb rectauuu, Bbl-
CTyNawLWnMn B KAYeCTBE BaXHbIX aHTeHaTaNbHbIX NPEAUKTOPOB MOPaXEHUS LIeHTParbHOW
HEPBHOMN CUCTEMbI, M 3HAYEHUAMU IPUTPONOITUHA B apTepuanbHOM 1 BEHO3HOW NMyNOBUHHOM
KPOBW KaK ANarHOCTUYECKUX MapKepoB.
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C. B. Bepexkanckas, M. X. AGAyparumosa.
AuarsocTuyeckoe 3HaueHNE YPOBHS SPUTPOIOITHHA B IIyTIOBUHHON KPOBY IIPU I'HIIOKCHYECKU-UIIIEMUIECKOM. ..

3akntoveHue. TsxecTb LepebparnbHbIX HapyLLIEeHWIn OnpeaenseTcs BbICOKMM YPOBHEM 3pu-
TPOMO3TMHA, B TO K& BPEMSI CHUXKEHUE €0 YPOBHS Ha hOHE KpaiiHe Tshxenoro LepebparnbHo-
ro gecouumTa No3BossieT NPOrHO3MpoBaTb MHBANUAN3MPYIOLLYIO NaTONOrMIo.

KnioueBble croBa: 93pUTPONO3TUH, FMMNOKCUS, FONOBHOM MO3T, MyNOBUHHAsA KPOBb, NiaueHTa
KoHnUKT MHTepecoB: aBTopbl 3asBMSAOT 06 OTCYTCTBMM KOH(INKTA MHTEPECOB.

Ona umtupoBaHua: bepexaHckaa C.b., AbgyparumoBa M.X. [JuarHocTnyeckoe 3HaveHune
YPOBHS 3pUTPONO3TUHA B NYNOBUHHOW KPOBU MPU MNOKCUYECKN-ULLEMNYECKOM NOPaXEHNN
rONOBHOrO MO3ra: KIMHU4eckoe HabrnopgaTtenbHOe KpOoCC-CEeKUMOHHOE uccrenosaHue. Ky-
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lMocmynuna: 29.04.2022
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DIAGNOSTIC VALUE OF ERYTHROPOIETIN LEVELS IN UMBILICAL
CORD BLOGD IN HYPOXIC-ISCHEMIC BRAIN INJURY:
CLINICAL OBSERVATIONAL GROSS-SECTIONAL STUDY

Sofia B. Berezhanskaya, Marina K. Abduragimova*

Rostov State Medical University
Nakhichevansky lane, 29, Rostov-on-Don, Russia, 344022

ABSTRACT

Background. In recent years erythropoietin has received particular attention due to the discov-
ery of its important non-haematological effects. Erythropoietin is recognized as a pluripotent
glycoprotein, manifesting neurotropic and neuroprotective properties as well as participating in
angio-, neuro- and oligodendrogenesis, interferes with the effects of hypoxia-ischemia, oxidative
stress and associated with them inflammation and apoptosis in the brain. During fetal hypoxia,
the dominant production of erythropoietin switches to the placenta, starting its active synthesis to
protect the brain, heart and other vital organs from harmful effects of severe hypoxia.

Objectives. The study was aimed at determining the correlation between the severity of hy-
poxic ischemic brain injury and erythropoietin level in the artery and vein of the umbilical cord.

Methods. A clinical observational cross-sectional study was conducted on the basis of the Ma-
ternity Hospital, Neonatal Pathology and Pediatric Departments Ne1 and Ne2 of the Research
Institute of Obstetrics and Pediatrics under the auspices of Rostov State Medical University,
Russian Federation. The study included 184 newborns with moderate (group Il, n = 78) and
severe hypoxic ischemic injury of the central nervous system (group Ill, n = 42). Group | con-
sisted of 64 children without signs of central nervous system injury in the early neonatal period.
Among which, following the maternal medical histories, 40 newborns were allocated to the
group with the apparent development of delayed manifestation of neurological pathology. The
evaluation of erythropoietin concentration in the umbilical cord blood was conducted separately
in the artery and vein with Erythropoietin-EIA-BEST, a set of reagents for the enzyme-linked
determination of erythropoietin concentration in the blood serum. Statistical analysis was car-
ried out via MS Excel 2019 (Microsoft, USA), Statistica 12.5, (IBM, USA), SPSS27.001.

Results. Erythropoietin concentrations in the blood of the artery and vein of the umbilical cord
in the groups of newborns were determined according to the severity of hypoxic-ischemic brain
injury. The authors of the study showed the correlation between the “maternal-placental-fetal”
blood flow at 36—40 weeks of gestation, which parameters are important antenatal predictors
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of the central nervous system injury, and the values of erythropoietin in arterial and venous
umbilical cord blood as diagnostic markers.

Conclusion. The severity of cerebral abnormalities is determined by a high level of erythropoi-
etin, while a decrease in erythropoietin level with severe cerebral deficit can mark a disabling
injury.

Keywords: erythropoietin, hypoxia, brain, umbilical cord blood, placenta
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BBEOAEHUE

OputponoatuH (EPO) mnsBecteH yxe 6Gonee cta
NeT Kak reMonoaTnyeckunii gaktop (FOpMOH 3pUTpo-
noasa), KOMMEHCUPYIOLMA TUMOKCUIO PasfMyYHOro
reHesa 3a CYeT yBenuyeHus NpoayKuumn apuTpoLn-
TOB B KOCTHOM Mo3re [1-4].

OpuTpPOMOSTUH B MEpByl oO4vepedb OTBeYaeT
3a perynsaumio obpasoBaHns 3pUTPOLUTOB Y B3PO-
CnbIX, HOBOPOXAEHHbIX U nnoga. Bo Bpems Gepe-
MeHHOCTK ypoBHM EPO B MaTepuHCKOM CbiBOPOTKE
yBenu4ymBalTCcH NMHenHo ¢ 16 go 65 MME/mn, 4to-
Obl yOOBMNETBOPUTb MOTPEOHOCTUM KPOBETBOPEHUS.
B am6puoHansHoM neproge EPO B ocHOBHOM npo-
OyumnpyeTcs B NeYeHn nrnoga, dKCnpeccus ero B no-
Yykax Habnogaetcs nocne 17-i Hegenwu rectaumu.
Mocne poxaeHus Npyu Hopmokcun cuHtes EPO no-
Kanu3oBaH MpeuMyLLEeCTBEHHO B NepuTybynsapHbIX
N TyOynsipHbIX KneTkax novek [5-71].

Mpyn onpegeneHHbIX CUTyauusix, B 4acTHOCTU
npu runokcmn, EPO MoxeT cuHTEe3npoBaTbCs
KneTkamy NpakTUYecKn BCEX OpraHoB, Hamnpumep
renatoumntamu, krnetkammn Kyndepa, knetkamu aH-
OOMETpUsi, dHAOTENUanNbHbIMU KNeTkamu, Kapauo-
MUOLMTaMU, WHCYNUH-MPOAYLMPYIOLLMMU U OpYri-
MW KreTkamu. B ueHTpanbHOW HepBHOW cucTeme
(LULHC) EPO cuHTe3npyeTcs B KneTkax runmnokam-
na, BHYTPEHHEWN Karncynbl, CpegHero Mosra, Kopbl
BonblNX nonyLwapui nyTem 3KCMpeccun reHoB
EPO un ero peuentopa (EPOCR, BbicokoaddurHHas
nsocopma EPOCR akcnpeccupyeTcs npoaputpo-
uMTaMum BO BpeMsi CO3pEeBaHUSA 3puUTpoLMTOB) B ac-
TpoumMTax, MunarnbHbIX KNeTkax, HepoHax 1 3HOoTe-
nManbHbIX KNeTkax rofiloBHOro moara [8].

B nocnegHue rogbl ocoboe BHMMaHue npveneve-
Ho K EPO no npu4rHe OTKPbITUS €ro BaXKHbIX Here-
MaTosiormyeckmx acpekToB, KOTOpble onocpeoBa-
Hbl 0OHapy>xeHneM peuentopoB kK EPO Ha kneTkax
pa3sHbIX OpraHoB BCcex cuctem opraHmama [9]. EPO
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SABNSAETCA PerynstopomM KONMYeCTBEHHOrO COCTaBa
N PYHKLUNOHANbHOM akTUBHOCTU KMETOK, NnnasMmeH-
HbIX MPOTEONIMTUYECKMX CUCTEM, MPOLECCOB CBO-
foaHopaguKanbHOro OKUCMEHUS, paccMaTpuBaeT-
cs kak chaktop pocta [10]. Ocoboe BnusHue EPO
OoKasblBaeT Ha (opMMpoBaHME rONOBHOMO MO3ra,
ocobeHHO Ha aTane ambpuoreHesa, U nocnegyto-
LMX CTagusax rectaumm B yCrioBUSX MMNOKCUYECKOro
cTpecca. [JokasaHo, YTO Npu 3KCNepUMeEHTarbHbIX
YyepernHo-mo3roeblx TpaBmax EPO npendarcreyet
aTpochmm HepBHON TKaHK, a B 6onee crapLume BO3-
pacTHble nepuoabl OKasblBaeT BMMSHWE Ha Mncu-
XOMNOrMyeckmm CTatyc U COCTOSAHWE BeretaTuBHOM
HepBHoON cuctemsbl [10-13].

lMpoBegeHo 6GornbLUOE YUCIIO IKCNepuMeHTanb-
HbiIx pabort, onpegenuBwux pons EPO gna Hop-
ManbHOro pocta u passutusa nnoga [10, 14, 15].
Takum obpasom, EPO npusHaH MAlpUNOTEHTHbIM
TMMKONPOTENHOM, KOTOPbIN B FOTOBHOM MO3re npe-
NATCTBYeT AENCTBUSIM TMMNOKCUMU-ULLEMUMN, OKUCAM-
TEMNbHOro CTpecca U pasBMBalOLLMMCA Ha uxX oHe
BOCMareHuto, anonTo3y, MpOsiBMss HEWpOTPONHble
N HeMpOnpOTEKTOPHble CBOWCTBA, yyYacTue B aH-
ro-, Hempo- n onurogeHgporeHese [16—19].

M3BecTHO, 4To EPO He HakannmBaeTcHd B TKaHAX
N He NPOHMKAET Yepes nnaLeHTy oT MaTepu K nno-
4y, a ctaumoHapHas KoHueHTpauua EPO B nnasme
nnoga oTpaxkaeT paBHble, NMPOTUBOMOSIOXHbIE CKO-
poOCTU ero cuHte3a u anumuHaumu. CyulecTByet
MHEHWE, YTO BO BPEMS MMMNOKCUM MoAa AOMUHUPY-
towas npogykunsa EPO nepekrntovaeTcsa Ha nnaueH-
TY ¥ TaM Ha4YMHAETCS €ro akTUBHbIN CUHTE3 C LIENbIO
3alUMTbl MO3ra, cepaua v OpYrvx XXU3HEHHO BaXKHbIX
opraHoB OT narybHbIX MOCNEeACTBUA TSXKENOW -
nokcum [8, 18]. EcTecTBeHHO, 3Tu npoLecchbl byayT
3aBUCETb OT COCTOAHNA NNaLEeHTbl U onNpeaensaTbCs
MaTO4YHO-MIOAOBbIM KPOBOTOKOM U TSDKECTbIO K-
MOKCUYECKOro MOPaXXeHus nnoga npu ero Hapylue-
HUAX.
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Llenb uccnegoBaHuss — onpenennTb 3aBUCU-
MOCTb YPOBHSI 3pUTPOMO3TMHA B KPOBW apTepuu
N BEHbl MYMOBWHbI OT TSXKECTU TUMOKCUYECKM-ULLE-
MWUYECKOTO MOPaKEHWUs1 FOfIOBHOMO MO3ra.

METO[AbI

[n3aliH uccnegoBaHuA

VccnepoBaHme NMOCTPOEHO B BUAE KIMHUYECKOTO
HabnogaTenbHOro  KPOCC-CEKLMOHHOIO — Mccneno-
BaHuA. [poBedeH aHanM3 KOHLEHTpauum 3puTpo-
NnoaTMHa MynoBUMHHOW apTepuanbHOM U BEHO3HOM
kpoBu. B nccnegosaHue sownv 184 AOHOLLIEHHbIX
HOBOPOXAEHHbIX, U3 KoTopblix 120 — co cpeaHeTs-
XENbIM U TSKEMbIM  TMIOKCUYECKU-ULLEMNYECKUM
nopaxexuem LIHC, 64 — HoBOpOXaeHHbIE Be3 npu-
3HakoB nopaxexus LJHC.

YcnoBus nposeneHunsa nccnegoBaHunsa

B uccnepoBaHve BKMNOYEHbI [AOHOLLUEHHbIE HO-
BOPOXAEHHbIE, pPOAMBLUMECS B POAUITbBHOM [OMeE
U HaxoamBLUMECS Ha oOcrnegoBaHUM U NevYeHun
B OTAENEHMSAX NaToNormm HOBOPOXAEHHbIX 1 Neau-
atpudeckunx otgeneHusax Ne 1 n 2 HayvHo-nccneno-
BaTeNbCKOro MHCTUTYTa aKyllepcTBa U negmaTpum
Ha 0Oase dhegepanbHOro rocygapcTBEHHOro Oroa-
XKETHOro obpasoBaTenbHOro YYpEeXO4eHWUst BbiCLUe-
ro obpasoBaHus «POCTOBCKUIM roCyOapCTBEHHbIN
MeaMUMHCKUA yHMBepcuTeT» MuHucTepcTBa 3apa-
BooxpaHeHuss Poccuiickon ®epepaunn (Orboy
BO «PoctTMY» MuHspasa Poccuu) B 20182021 rr.
AHanma nony4eHHbIX SaHHbIX NpoBoaucs Ha b6ase
amM0bynaTopHO-MOSNNKIMHUYECKOTO OTAENEHUS.

Kputepuu cooTBeTCcTBUA

Kpumepuu eknroyeHus

Hanun4yne aHTeHaTanbHbIX (OaKTOPOB pPMCKa rMMokK-
cnyecku-mwiemmyeckoro nopaxenusa LIHC (Bospact
N COCTOSHME 3[0POBbS MaTepen, OTATOLEHHbIN
aKyLLEePCKO-TMHEKOMNOrMYECKUN  aHaMHe3, OCMOX-
HEeHHOe TevyeHue HacToswen 6epeMeHHOCTM 1 po-
0OB); cocTosiHne pebeHka npu poxaeHun (oueHka
no wkane Anrap < 7, NCMXOMOTOPHbIN cTaTyc B b6an-
nax no wkane J1.T. XXypbe n E.B. MacTiokoBon
< 23 B paHHeM HeoHaTanbHom nepuoge’).

Kpumepuu HeeknroyeHus

[eTn 13 OBOEH, C BPOXAEHHLIMM NOPOKaAMKU pas-
BUTUSA, HACNeACTBEHHOW NaToriormen, poaneLLUMecd
OT XXEHLMH C BEPOATHOCTbIO HapyLUEeHWI B CUCTEME
remocTasa, ¢ NOBTOPHbLIMY Cry4asiMy HeBblHALLVBaA-
HUSA B aHaMHe3e, OT XXEeHLMH ¢ aHeMunen 2—3-in cTe-

neHn Ao 1 Bo BpeMsi 0epeMeHHOCTU, CaxapHbIM Ou-
abetom | n Il TnoB, oxupeHuem Il u Il cteneHu.

Kpumepuu ucknro4eHusi

[leTn ¢ BHYTpUYTPOOHBLIMU NHPEKUUAMU, FeMOnu-
TUyeckol 60ne3HbI HOBOPOXAEHHBIX.

OnucaHue Kpumepuee coomeemcmeus
(OuacHocmuyeckue Kpumepuu)

OT160p HOBOPOXAEHHBIX OCHOBbIBANCS Ha COCTO-
AHUN pebeHka Npy pOXOEHWMW, BKMOYas Hanuyune
N TSXKECTb NOPaXKeHWs1 HEPBHOW CUCTEMbI. TSXKeCTb
TevyeHus 3aboneBaHus onpegensnacb B COOTBET-
CTBUM C «Knaccudukaumen nepuHaTanbHbIX MO-
paKeHWn HEePBHOW CUCTEMbI Y HOBOPOXOEHHbLIX»?
n kputepuamu Tsxkectu no 0. W. BapawHesy?. Ma-
pannenbHO MNPOBOAWICSH PETPOCMEKTUBHBIN aHa-
N3 MaTepuHCKOW [OKYMEHTauuW, BKITHOYaBLUEN
0OMeHHble KapTbl 6epeMeHHbIX, uctopum Gones-
Hen B nepuod npebbiBaHUsA B OTAENEHMM NaTosno-
rmm 6epeMeHHbIX 1 nctTopumn pogos. Ha ocHoBaHuK
BblOENEHHbIX (PaKTOPOB pUCKa PasBUTUS TMNOKCU-
YECKN-NLLEMNYECKOTO MOPaKeHUS FOfIOBHOrO MO3-
ra 40 geten | rpynnbl onpegeneHbl B KaTeroputo
yrpoXxaembix MO pas3BUTUIO OTCPOYEHHON MaHunde-
cTauum HeBpOrornmyeckon cumntoMatuku. Momu-
MO O6LLEN3BECTHBIX aHTeHaTanbHbIX NPEAUKTOPOB
(BO3pacT, cocTosHMEe 340pOBbs, TeyeHue bGepe-
MEHHOCTU U POAOoB), OCOOYH 3HAYMMOCTb UMENKU
HapyLleHUs reMogMHaMuKM B CUCTEME «MaTb—
nnaueHTa—nnoa».

Mod6op yyacmHukoe 8 epynnbi

Bbibopka y4acTHMKOB umccnegoBaHus opmMupo-
Barnacb CroLHbIM METOAOM Ha OCHOBaHUU COCTO-
AHWS MPU POXOEHUN B COOTBETCTBUM C 3aaHHbIMU
KpUTEpUSMU 1 Nepe poAamMu Ha OCHOBaHWM aHarnm-
3a MaTepuHCKUX oOMeHHbIX kapT. Takum obpasom,
ObINn chopMmpoBaHbl crnegytoLme rpynnbl uccne-
poBaHus: | rpynna — 64 pebeHka 6e3 npusHakoB
nopaxenusi LIHC B paHHeM HeoHaTanbHOM Mepwu-
oge, U3 HuUx |A — KoHTponbHasg rpynna (n = 24),
IB — yrpoxaemble N0 pas3BUTUIO HEBPOMOIMYECKON
natonoruun (n = 40). Il n lll rpynny coctaBunu getu
co cpegHetspkensiM (Il rpynna, n = 78) n Taxensim
rmnokcudeckn-uiwemmyeckum nopaxexHmem LIHC (Il
rpynna, n = 42).

LleneBble nokasaTenu nccrnegoBaHus

OcHoOe8HOU rnokaszamesb uccrnedoeaHusi

ViccnepgoBaHue  KOHLEHTpauUMu — 9pUTPOMOSTU-
Ha B CbIBOPOTKE KPOBM apTEPUWN W BEHbI NynoBU-

" Xypb6a 1. T., MacTiokoBa E. M. HapyweHue ncuxomomopHoz2o passumusi 0emel nepgozo 2o00a xusHu.M.: MegnumHa, 1981.

272 c.

2 bypkoa A.C., BonoguH H.H., XXyp6a J1.T., Measeges M. ., PoraTtkun C.O., TumoHuHa O.B. Knaccudukaums nepuHaTanbHbIX
nopaxeHU HepBHON CUCTEMbI U UX MOCMEeACTBUM Yy AeTel NepBoro roga XusHu (Mmetoguveckne pekomeHgauumm Poccuiickomn
accoumaumm cneumanncToB nepuHaTanbHoOM MeauumnHbl). Borpocsl npakmuyeckol neduampuu. 2006; 1 (5): 38-70.

3 BapawHes 0. . lMepuHamanbHas Hesposnoeus. N3a. 2-e, gon. M.: Tpnaga-X; 2011. 670 c.
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Hbl y obcregyemMbix rpynn OgeTeil B 3aBUCMMOCTU
OT CTEMEHUN MMMNOKCUYECKN-ULLEMUYECKOTO Mopaxe-
HWSI TONOBHOMO MO3ra.

HononHumensHble Nnokazamesu
uccsiedoeaHus

He npeaycMoTpeHbl.

MemoOdbI usmepeHusi yesneebix nokazameJseu

WccnenoBaHne  KOHUEHTpaUMM  3pUTPONOSTMHA
B CbIBOPOTKE KPOBM MPOBOAMNN HABopoM peareH-
TOB ANt UMMYHO(EPMEHTHOIO OMPEAENEHNsSI KOH-
LEeHTpaumm 3puTpornosTMHa B CbIBOPOTKE (Nnasme)
kpoBn  «OputponoatuH-UOA-BECT». [OuanasoH
namepeHnn 0-200 MME/mn, 4yBCTBUTENbHOCTb
0,5 MME/mn.

B poamnbHOM 3ane cpasy nocne poxaeHusi pe-
OeHka M nepeceyeHusi MynoBWHbI, OO0 POXAEHUS
nocnega, B NpobUpKy € MpoKoarynsiyuoHHbIM re-
NeM C MaTepUHCKOro ocTtaTka MynoBWHbI Habupa-
nn 1-3 MmN NynoBMHHOW KPOBW U3 apTepuu U BEHbI
NynoBWHbI pasgenbHo B ABe Npobupku. B nocneny-
olwemM mx otnpaenanu B nabopatopuio, rae LeHT-
pudgyrmposann B TeveHne 10 muHyT npu 1000—
1500 o06/MWH, 3amopaxuBanu W BMOCHEOCTBUK
OTMPaBMANN Ha aHanms.

MeToa onpeaeneHnss KOHLEHTpauuu 3puTporo-
3TWHA OCHOBAH Ha «COHABWY»-BapuaHTe TBepOo-
¢ha3HOro MMMyHoepMEHTHOTO aHanusa.

MepemeHHbIe (NpeauKTOpLI, KOH(ayHAepbl,
moaudukaTopbl achdekTa)

[0ns ncknoyeHns uckaxarwmux ¢akTopoB eLle
[0 Hayana wuccregoBaHusi ObINMM UCKIHOYEHbI re-
HeTMYecKne, SHOOKPUHHBbIE U MHAEKLMOHHLIE NPU-
UMHbI NepuHaTanbHOro MopaXKeHUst LEeHTparbHON
HEpPBHOW CUCTEMbI.

CraTucTtuyeckue npoueaypbl

Mpunyunbl pacdiema pa3mepa ebI6OPKU

Pasmep BbIGOPKY NpeaBapuTenbHO He PaccymTbl-
Barscs.

Cmamucmuyeckue Memoosbi

CraTucTnyecknin aHanma NpoBOAMIICS C UCMOSb30-
BaHMEM NaKeToB NpuKnagHbix nporpamm MS Excel
2019 (Microsoft, CLUA), Statistica Bepcun 12.5 (IBM,
CLWA), SPSS27.001. Komun4yecTBeHHble [aHHble
ONUCbIBaANMNChb C NOMOLLbI0 MeauaHbl (Me), HUXKHEro
v BepxHero ksaptunei (Q,; Q,), NOCKoMbKy He noa-
YMHAMMUCb HOPMarnbHOMY 3aKOHY pacnpeneneHus.
KateropumanbHble AaHHbIE ONUCbIBaNMCh C yKasaHu-
eM abCOoMNtOTHBIX 3HAYEHWI U NPOLEHTHbIX JOMNEN.

[Ona cpaBHEHVS MEXrpynnoBbIX Pasfnuyni uc-
nonb3oBann HenapameTpudecknin kputepuin Kpa-
ckena — Yonnuca ANsi He3aBUCUMMbIX BbIOOPOK.
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KoppensumoHHbIn aHann3 NpoBOAMIICS C UCMOMNb30-
BaHueM kputepus CnupmeHa (r), ypoBEHb 3HAUNMO-
cTn koathpuumneHTa koppensumm p < 0,05.

PE3YJNbTATbI

‘DOpMMpOBaHMe U XapakKTepucTuku rpynn
nccnenoBaHusa

O6cnenoBaHo 184 4OHOLIEHHBLIX HOBOPOXAEHHbIX
co cpegHetspkeneiM (Il rpynna, n = 78) n Taxensim
rmnokcuyeckn-uemmyeckum nopaxexHmem LIHC (Il
rpynna, n = 42).

| rpynny coctaBunu 64 pebeHka 6e3 npn3HakoB
nopaxeHusa LIHC B paHHeM HeoHaTanbHOM ne-
puoge, cpeau KOTopbIX, C Yy4eTOM MaTepUHCKOW
nokymeHtaumn, 40 HOBOPOXAEHHbLIX BblAEMEHbI
B rpynny yrpoxaembix Mo pa3BUTUIO OTCPOYEHHOM
MaHugecTaumMm HeBPOSIOTMYECKOM  MaTOMNOruu.
B pesynstaTte getu | rpynnsl B HEOHaTanbHOM ne-
puoge npeacTaBneHbl ABYMS MOArpynnamu: po-
OVBLUMECS Y 3[10POBbIX XEHLINH 6e3 OCNOXHEeHUN
nepuoga rectaumm n pogoB (IA — KoHTponbHas
rpynna, n = 24) n ¢ OTArOWEHHbIM aKyLlepCKO-Tu-
HEKONMOrM4ecknm aHaMHe30M, OCMIOXXHEHHbIM Teye-
Huem 6epemeHHocTM 1 pogos (IbB — yrpoxaemble
no pa3BUTUIO HEBPOOrnmyeckom natonoruu, n = 40)

(puc. 1).

OCHOBHbIe pe3yrnbTaTbl UCCIie[O0BaHUA

B rpynnax obcnenyembix AeTen npoBeaeHo onpe-
feneHve ypoBHst EPO B cbIBOpOTKE KPOBM apTepmu
N BEHbl NYMNOBUHbLI B 3aBUCUMOCTU OT TSXKECTU TU-
MOKCMYECKN-ULLEMUYECKOTO MOPaXeHUS FONOBHOTO
moa3ra (Tabn. 1).

YcTaHoBMneHo, 4To B | rpynne KOHLUEHTpauus
EPO B aptepum 1 BeHe MyMoBWHbI He MpeBbILLA-
et 30-50 MME/Mn, 4TO COOTHOCMTCS C MpuUBEOEH-
HbIMW B Jnutepatype HOpMaTuBHbIMW 3HaYEeHUAMU
ONsi HOBOPOXAEHHbIX AETEN B NEPBbIE CYTKU XU3HW.
MpeactaBnsieT MHTEpPeC, YTO B TeYeHUe MocreaHero
TpPYMeCTpa yOOBMNETBOPUTENBHO NpoTekatoLLen 6epe-
MEHHOCTW HOPMOKCEMMNYECKas KOHLIEHTpaLUs ropMo-
Ha EPO B nna3ve nnoga yenoBeka MMEET LLUMPOKUIA
AmnanasoH konebanwui, ot 10 go 50 MME/mn [8].

BbisiBNEHO, 4YTO B YCNOBUSAX HOPMOKCUW KOHLEHT-
pauun EPO B BEHO3HOW 1 apTepuarnbHOi NyrnoBUH-
HOW KPOBW JOCTOBEPHO HE pa3nunyanucb, HO UMenu
KOppensiLMOoHHY0 3aBUCMMOCTb (r = +0,68).

Mpwn aHanuse nokasaTenew BHYTPW rpynmnbl 340-
POBbIX OMPeAEenannCbL HeKoTopble konedaHus umdp
mvexagy 1 Awn 1 b nogrpynnamwu (Tabn. 2).

lMpn paccMoTpeHuMn UWHOUBMAYamNbHbLIX MWUHK-
ManbHbIX U MakcMMarnbHbIX 3HadyeHun EPO B ap-
TepuanbHOW M BEHO3HOW MYNOBUHHOW KPOBU Y HO-
BOpOXAeHHbIX B nogrpynne IA ypoBeHb konebancs
ot 7,60 go 35,13 MME/n, npn 3ToM MakcumMmarbHble
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MoTeHUManbLHO BKItOYaeMble criyyan
n=192
|

|
OUEeHEHO Mo KpUTEePUSIM BKITHOYEHUS!
n=192

He oueHeHo no kputepuam BkrtodeHus (n = 0)

BkntoyeHo B uccnegoBaHue
n=184

MckntoyeHo (n = 8)
remonuTmyeckas 60ne3Hb HOBOPOXAEHHbIX (N = 3)
BbISIBITIEHbI BHYTPUYTPOOHbIE MHpeKUun (N = 5)

BbiObINo 13 HabnogeHus (n = 0)

[aHHble JOoCTyNHble Ans aHanmaa:
HeBponoruyeckuin ctatyc npu poxaeHun (n = 184)

Mpynna |
n =64

Mpynna Il
n=78

pynna Ill
n=42

3abop apTepuarnbHOi U BEHO3HOI MYNMOBMHHOW KPOBU Ha ONpeaenieHne ypoBHS 3pUTPONoaTUHa

AHanua matepuHcKon
OOKyMeHTaumm (Hanuyne
aHTeHaTanbHbIX NPEAUKTOPOB
nopaxenust LJHC)

IA nogrpynna Ib noarpynna
n=24 n=40
3aBepLumnnu 3aBepLumnnu 3aBepLumnnu 3aBepLumnnu
uccnegoBaHue nccnegosaHue nccnegoBaHue uccregosaHne
n=24 n=40 n=78 n=42

Puc. 1. briok-cxema Ou3atiHa uccrie0o8aHus.
Fig. 1. Study Schematic Diagram.

Tabnuya 1. KoHueHmpayus 3pumpornosmuHa 8 Cbisopomke Kposu 0emeli ¢ nepuHamarsbHbIM MOPaxeHuem
LIHC eunokcu4ecku-uwemudeckoeo eeHesa (Me [Q1; Q3]) (MME/mn)

Table 1. Serum erythropoietin concentration in children with perinatal CNS involvement of hypoxic-ischemic origin

(Me [Q1; Q3]) (mIU/ml)

69,74
54,80 '
28,67 ] [61,96; 80,12]
B apTepuu nynoBuHbi [17.96: 34.24] [E;:(')EB 2510713] P, =0,0001
=0, P, = 0,009
761
60,73 '
27,87 ] [68,20; 83,3]
B BeHe NynoBuHbI [18.31: 33,01] [5;35370 8(9)6011] P, =0,0001
=0, P, = 0,001

Hpumeuaﬂue: PI — mamucmu4ecKu 3Havumbvle pa3auvus ¢ I zpynnoﬁ; PH — mamucmu4ecKu 3Havumvle pasauvus

medxncdy II u IIT epynnamu.

Note: P, — statistically significant differences with group I; P, — statistically significant differences between groups II

and III.
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Tabrnuya 2. KoHUeHmpauusi 3pumpornoamuHa 8 ceisopomke kposu 0emed | epynnsi (Me [Q1; Q3]) (MME/mn)
Table 2. Serum erythropoietin concentration in children of group | (Me [Q1; Q3]) (mIU/ml)

19,64 37,45*
B apTepun nynoBuHbI [14,87; 27.83] [30,01; 42,39] 0,0002
23,76 39,01*
B BeHe nynoBuHbI [16,58; 28,89 [30,09; 49,89] 0,0003
Ipumeuanue: * — cmamucmu4ecKu 3HAYUMblE PA3AUHUA.

Note: * — statistically significant differences.

3HayeHus, npesbiwaswime 30 MME/mMn, BbISBNEHbI
Yy 2 HOBOPOXAEHHbIX, B CBA3WU C YeM Mbl Npeanona-
raem, 4Yto nonyyveHHble 3HadveHns EPO npuHuymnu-
anbHO He MPOTUBOPEYNNIN HOPMAaTUBHbLIM Napame-
TpaMm psifa OTeYeCTBEHHbIX U 3apyOexHbIX aBTOPOB
(5—-30 mME/mn) [1, 8].

KoHueHTpaumm EPO Bbiwe 30 MME/Mn pernctpu-
poBanuck Tonbko B IB moagrpynne, B CBA3M C 4eM,
a Takke y4uTbiBad AaHHble aHaMHe3a, OHW Obinu
OTHECEHbI B Tpynny yrpoxaembix. [lpeacraens-
€T MHTepec, 4YTo Haubornee BbICOKME MoOKasaTenu
EPO umenun 14 HoBopoxaeHHbIx 13 IB nogrpynnbl
C OTCPOYEHHON MaHudecTaunen HeEBPOOrMYECKON
CMMNTOMATUKN. VIMEHHO 3TW AaHHble MNO3BOMSHT
MPVHATb U MOHSATb, NOYEMY, MO AAHHLIM NMTepaTty-
pbl, B TE4EHWE NOCNeaHero TpMMecTpa HopMarsbHOM
GepeMeHHOCTN HOPMOKCEMUYECKas KOHLIEHTpaLus
ropmoHa EPO B nna3me nnoga yenoBeka MOXeT KO-
nebatbes ot 10 go 50 MME/mn.

Bo Il n lll rpynnax HOBOpOXAEHHLIX onpegens-
NOCb CTaTUCTUYECKN 3HAYMMOE MOBbILLEHNE YPOBHS
EPO B apTepun n BeHe NynoBWHbLI NO CPaBHEHWIO
C TakOBbIM B Tpynne KOHTPONS M mexgy coBow.
Bonee Toro, yposeHb EPO B nynoyHoun BeHe 6bin
BblLLIE, YEM B apTepuu (puc. 2).

80 -

70 A

60 -

50 A

40 A

30 -
20 A

10 ~

KoHUeHTpauua Mo, mME/mn

| rpynna Il rpynna 1l rpynna

E ApTepua NynoBWHbI B BeHa MynoBuHbI

Puc. 2. CoGepxaHue 3pumpornosmuHa 8 Cbi80pOmMKe
Kposu apmepuu U 8eHbl ryrnosuHbl y obcriedyemoeao
KOHMUH2eHmMa HO80POXOEHHbIX.

Fig. 2. Concentration of erythropoietin in the serum of
the umbilical artery and vein in the studied sample of
newborns.
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Mpn aHanuse vHAMBUAYanbHbIX NoKasaTenemn ae-
Ten Il v lll rpynn, HeCMOTPS Ha 4OCTOBEPHbIE TPyn-
noBble oOTNMYKA, obpawiano Ha cebs BHMMaHWe
TO, uTOo ¥ 5 (11,9%) AeTen ¢ KpanHe TAxXenbIM nopa-
xeHvem LUHC nokasatenu EPO Gbinu oTHOCUTENb-
HO HU3KUMU, NPUBMXKAsSCh K YPOBHIO CpeaHeTsKe-
nbix geten unu Hwxke (npegenesl konebannn EPO
B apTepuu nynoBuHbl 36,4-62,6 MME/mMn; B BeHe,
COOTBETCTBEHHO, 37,1-64,7 mMe/mn).

Bo Bcex rpynnax, oCOGEHHO Yy HOBOPOXAEHHbIX
CO cpefHe- M TSKEmNbIM TMMNOKCUYECKU-ULLIEMUYE-
CKWUM MOpakEHMEM roflOBHOrO Mo3ra, KoadULIMEHT
Koppensuuu npu cpasHeHnn EPO B apTepum 1 BeHe
NynoBWHbI NpMBAMKancs k 1, YTo cBMAETENbLCTBOBA-
110 O CpefHel 1 CUMbHON CBSI3N MEXAY yKasaHHbIMM
napametpamu (r = +0,68; r = +0,85; r = +0,77).

[dononHuTenbHble pe3ynbTaTbl UCCIIeA0BaHUSA
He nonyyeHbl.

OBCYXIOEHUE

Pe3tome 0oCHOBHOroO pe3ynbTaTta
nccnenoBaHusA

TskecTb UepebpanbHbIX HapyLLeHWid onpenens-
€TCSs BbICOKMM YPOBHEM 3PUTPOMNO3TUHA B apTepum
N BeHe MyMoBMWHbI, C MpPeBanVpoBaHNeM B BeHe,
B TO XX& BPEMS CHIKEHME €ro YpoBHsl Ha coHe
KpaliHe Tskernoro uepebpanbHoro AeduumTa no-
3BOMIAAET MPOrHO3NPOBaThb MHBANMAOU3UPYIOLLYIO Na-
TOMoruio.

OrpaHVNeva nccriegoBaHus

Hebonbwon obbem BbIOOPKM WCCNeLOBaHUS
W, COOTBETCTBEHHO, Hebornbluas craTtuctuyeckas
MOLUHOCTb. Heobxoaumbl fanbHenmne KinHuye-
CKMe, aKCrnepuMeHTarbHble 1 hapmakonornyeckue
nccneaoBaHus, MOCBsLLEHHblE YrrnybrneHHOMY un3-
YYEHUIO 3PUTPOMNOITUHA HE TOMNbKO C Lenblo amar-
HOCTUKM, HO U B KayecTBe neyebHoro npenapara,
OCHOBbIBAsICb Ha €ro aHrmoreHHOM, HempoTpodu-
YECKOM U HEWPOMPOTEKTOPHOM hEKTaxX.

WHTepnpeTauus pe3ynbTaToB UCCrieA0BaHMUSA
MN3BecTHO, YTO MO BEHe NyMNOBUHbI TEYET apTepu-

anbHas KpoBb, HECYLLasi KUCMOPOZ K opraHam mro-

Za. B cBoto oyepenp, Mo NyrnoYHbIM apTepusiM Te4eT
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BEHO3HasA KpoBb OT MNNoda K MraueHTe, coaepika-
Lasi NpoayKTbl 06MeHa BeLLEecTB nnoaa.

Ha npoTskeHun psiga neT cumTaeTcsl, YTo maTe-
PUHCKUA 3PUTPONOSTUH HE MPOHMKAET Yepes nna-
LEHTY B KPOBOTOK MM0OA4a M Niog CaMOCTOSITENbHO
BblpabatbiBaeT EPO HauvMHas Cc paHHWX CPOKOB
bepemeHHocTu [20, 21]. B TO Xe Bpemsa cama nna-
LeHTapHas TKaHb cuHTesupyetr EPO, uyto moxer
ObITb MPUYMHOW N3MEHEHUS €r0 YPOBHA B apTepun
M BeHe NynoBuHbl. B pesynbrate 4ero KOHUEeHTpa-
unsa EPO moxeTt ObiTb MCMONb30BaHa Kak UHAMKA-
TOp TKaHEBOW MMMNOKCUW Nfofa C paHHMX CpoKoB be-
pemMeHHoCTH [22]. YToObl oLeHNTbL paboTy cucTeMbl
«nnaueHTa—nmnnog» B (OU3NONOrM4YecKnx yCrnoBusix
N NpW rMNoKCUK, NPOBEAEHO OMNpenernieHne ypoBHS
EPO B cbiBOpOTKE KPOBU apTepumn U BEHbI NyMNoOBU-
Hbl B AMHAMUWKe HeoHaTarlbHOro nepuoga.

OTmeyeHo, 4TO B rpynne 300poBbiX ypoBeHb EPO
B apTepurarnbHOM KPOBW CXOAEH C TAaKOBbIM B BEHO3HOM
Un1 Jaxe BbILLIE, YTO MOXET yKa3bIBaTb HA KOMMEHCa-
TOPHblE BO3MOXHOCTU Mfoda yBenuuMBaTb BbIOPOC
EPO nepen pogamun Ans Mx ageKkBaTHOrO TeYeHWs,
MOCKOSbKY CaMu pofpl SBMSATCA hakTopoM cTpecca
1 agantaumm B HeOHaTanbHOM Nepuoge.

B rpynnax HOBOPOXAEHHbIX C TMMIOKCUYECKN-ULLIE-
MUYECKUM MOpaXKeHWeM rOfIoBHOIO Mo3ra cpegHen
N TSHKENOW CTeneHu onpeaenseTcd CTaTUCTUYECKU
3Ha4yMmoe noBbileHne ypoBHA EPO B aptepum
1 BEHE MYMNOBWHbI MO CPABHEHMIO C TAKOBbIM B Ipyn-
ne koHtponsa (p = 0,0001 u p = 0,0006 gna i
n Il rpynn), npnyem ypoBeHb EPO B nyno4dHom
BeHe Obln Bbille, YeM B apTepun, 4YTO, BEPOSTHO,
obycroBneHo nnaueHTapHon cekpeunernn EPO B aH-
TeHaTaneHom nepuoge. Habniwogaemoe 3ameTHoe
nosblweHne yposHs EPO nnoga Bo Bpemsi Tsbkenomn
TMNOKCUM NMPOUCXOAMT ANS TOro, Y4ToObl 3aUTUTL
ero Moa3r, cepgue v Apyrve XU3HeHHO BaXkHble op-
raHbl OT NaryGHbIX NOCNEACTBU TSHKENOW TMMOKCUN.

Mpn aHanu3e wHOMBUAOyanbHbIX 3HaveHun EPO
y 5 pgeten c kpariHe TshkenbiM nopaxkeHvem LIHC
onpeaerneHbl OTHOCUTENbHO HU3KUE KOHLIEHTpaLmu,
npubnkatowimecs k yposHio EPO y geten co cpen-
Hel CTeneHblo TSKECTU WM HWDKEe, YTO, BEPOSITHO,
00OyCrioBrneHo MCTOLLUEHMEM  3aLUMTHOTO  pesepBa
Ha cboHe Tshkenon 1, BuaMmo, 6onee NpPoooIHKUTENb-
HOW aHTeHaTarnbHOW MMNOKCUK-ULLEMMM CaMOTO0 NMoaa,
He crnocobHoro BbipabaThiBaTb 3alUMTHbIE (daKTOPbI
B AOIMKHBIX KOHLIEHTPALMSIX, B COMETAHUM CO CHIKE-
HVeM pe3epBHbIX BO3MOXHOCTEN NnaueHTbl [23].

[locToBEpHbIE KOPPENSLMOHHbIE CBS3N pPa3HON
CWnbl ONpeaensnucb Mexay 3Ha4eHNsIMU nynbcaLm-
OHHbIX MHOEKCOB B NMPaBOM WM NEBON MaTOYHbIX, My-
NOBMHHOW, CPEOHEMO3rOBON apTepUsX U YPOBHSAMM
3pUTPONO3TUHA B apTepuanbHOM U BEHO3HOW Myno-
BMHHOWN KpoBMW. B rpynne 340poBbIX kak B apTepuw,
Tak U B BeHe Haubonbluasi cuna CBA3W onpenens-
€TCs C NyNbCaLMOHHbBIA MHOEKC NPaBoW MaTOYHOW
apTepun, YTO NOATBEPXKOAET NEPBOCTENEHHOE BNUS-
HWE WHTEHCUBHOCTU KPOBOTOKA B HEW Ha COCTOSIHME
deTo-nnaueHTapHoOro komnrekca. OT0T ¢eHOoMeH
aCMMMETPUM KPOBOTOKa OBYCMNOBIEH TEM, YTO Y MO-
aasnsowero 6onblUnMHCTBA GepeMeHHbIX 0BHapy-
XMBanocb MNpPaBOCTOPOHHEE W ambunatepanbHoe
pacnonoxeHue nnaueHTbi*® [24].

3AKINIOYEHUE

M3yyeHne ypoBHSI B CbIBOPOTKE KPOBMW apTepuu
1 BEHbl NYNOBMHbI 3PUTPOMO3TMHA, paccMaTpuBae-
MOro B KayecTBe maTTepHa XPOHWYECKOW BHYTpUy-
TPOOHOWM TMMOKCUM, BbISSBAMIO, YTO MPU HOPMOKCUM
€ro ypoBeHb B KPOBW apTepuu MyMOBUHbI CXOOEH
Cc TakoBbiM B BeHe. KoHueHTpauusa EPO B nyno-
BWHHOW KPOBM MOBLILIAETCA MO MeEpe HapacTaHus
FMMOKCUN 3a CHET NPOAYKUMW ero camum nrogom
M NfaueHTon.

MoBbiweHne ypoHst EPO B kpoBu apTepun n/vnum
BEHE MYNOBMWHbI MPU OTCYTCTBMM YETKOW HEBPOSOr-
YECKOW CMMMTOMATUKN NO3BONSAET OTHECTU AaHHbIN
KOHTUHIEHT HOBOPOXAEHHbIX K FPYMne yrpoxxaemblx
no passuTMIO LepebpanbHOM natonorMm v roeo-
pUTb O BEPOSITHOCTM ee NpeaoTBpaLleHns Ha hoHe
noBbIWeHNs yHKUMM nnaueHTel (ypoBeHb 3O
B KPOBW M3 BEHbl MYMOBMHbI) U BbICOKMX adanTuB-
HbIX BO3MOXHOCTEN caMoro nrnoja.

CHwmxeHwne yposHs EPO B nynoBrHHoOM KpoBu Tpe-
OyeT conocTaBneHMst ero C xapakTepom KruHu4e-
CKMUX MpPOSIBIIEHUN N pe3yrnbraTtamu HeEMpoBU3yanu-
3aUMn C LieNbIo BbISIBNIEHUS CTPYKTYPHBIX AedeKkToB
rOMOBHOIO MO3ra, YTO MO3BONMUT XapaKTepu3oBaTb
CTENeHb TSHKECTU U NPOrHo3 uepebpanbHoro gedu-
uuTa 1 onpegenuTb TakTUKY NPOBOAMMON Tepanuu
1 peabunmTaumMoHHbIX MEPONPUATMIA Ha Nocnenyto-
X atanax HabnwogeHus.

Takum obpa3som, NpUBELEHHbIE AaHHble CBUAE-
TENbCTBYOT O AWArHOCTUYECKOW W MPOrHocTU4e-
CKOW 3HauMmocTu konebaHui ypoBHs EPO B BeHe
NyNOBMHbI HOBOPOXAEHHbIX Pa3HbIX FPYMn C Lenbko
BbISIBITEHWSI TMMOKCUYECKM-ULLEMUYECKOTO NOpaxe-

4 Bacunbesa B.B., Borawesa T.J1., XnonoHuHa A.B., Menunexko W.T., Wybutnase M.I. NccneposaHve murpaumm nnaueHTbl
B 3aBUCUMOCTU OT LEHTPO-Nepudepudecknx acCuMmeTpun yHKLUMOHANbHOW CUCTEMbl «MaTb—nnaueHTa—nnoa». CoepemeH-

Hble npobriembl HayKku u obpasoegaHusi. 2018; 1: 68.

5 Nanuesa H.B., bBotawesa T.J1, XnonoHuHa A.B., 3aBogHos O.I1., XKenesHsakosa E.B., MaHukosckas 0.B. BnusiHue mopdo-
(YHKLUMOHANbHLIX aCUMMETPUI CUCTEMBbl «MaTb—nnaueHTa—nnoA» Ha meTtabonuyeckuint romeoctas npu 6epeMeHHOCTW.
BecmHuk Adbizelicko2o 2ocydapcmeeHHo20 yHugepcumema. Cepus 4: EcmecmeeHHO-MamemMamuyeckue U mexHu4yeckue Ha-

yku. 2018; 4 (231): 63—70.

Ky6aHckun Hay4HbIi MeguumHcknin BecTHuK / Kuban Scientific Medical Bulletin 21
2022 | Tom 25 | Ne 6 | 14—25 (In Russ.)




OPUT'MHAABHBIE CTATBH / ORIGINAL ARTICLES

Hus LIHC, onpeneneHns ero TsHkecTU M NpPoOrHosa
UHBaNUAN3NPYHOLLEN NaTonormu.

COOTBETCTBUE NMPUHLUMUMNAM 3TUKU

OTnyeckas akcnepTMsa npoTOKoNa uccrenosa-
HMA He npoBoaunack. COOTBETCTBME BbIMOSTHEH-
HOro MccregoBaHns 3TUYECKMM MpuHUMnam 6bino
nogTBepXaeHo JlokanbHbIM HE3aBUCUMbBIM 3TUYe-
CKMM KOMUTETOM hbefepanbHOro rocyaapCTBEHHOMO
OrompKeTHOro 00pa3oBaTENbHOMO yYpEeXaEHNs BbIC-
wero ob6pasoBaHusa «POCTOBCKMI FOCYyOapCTBEH-
HblA MeaULUMHCKUIA YyHuBepcuTeT» MuHucTepcTea
3npaBooxpaHeHust Poccuiickon ®epepaunn (nep.
HaxuueBaHckui, a. 29, r. PocTtoB-Ha-[oHy), npoTo-
kor Ne 11/21 ot 10.06.2021 r. OT 3aKOHHbIX Npea-
CTaBUTENEN BCEX MaUMEHTOB MOSyYEeHO MUCbMEH-
Hoe MHGOPMMPOBaHHOE OOPOBOMBLHOE cornacue
Ha y4acTune B uccnegoBaHuun.
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representatives of all patients.
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KNWHWYECKOE MCCMELOBAHME
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AHHOTALUUA

BBeaeHue. [Mpobnema pacnpoCTpaHEHHOCTU B MUpe BOCNanUTenbHO-4ECTPYKTUBHbIX 3a60-
neBaHUN NapofoHTa A0 CUX NMOop OCTaeTcsa BeCbMa OCTPON. [nutenibHoe MecTHOEe NpuMeHe-
Hue xnoprekcuanHa GurnokoHaTa n MeTpoHugasona nmeet pag nobouHbIX aheKkToB, No-
3TOMY aKkTyallbHbIM SIBAETCS BKOYEHNE B CXEMbl TPAOULMOHHOIO NeYeHNss XPOHUYECKOro
napofoHTMTa NpenapaTtoB Ha OCHOBE pacTUTENbHbIX KOMMIOHEHTOB.

Lenb uMccnepoBaHMs — oOLEHUTb 3PMEKTUBHOCTL MPUMEHEHWUS MpenapaTta «Xropo-
GUNIMNT» NpU NIeYEHUN XPOHMYECKOro reHeparniM3oBaHHOro NapodoHTUTa C MOMOLLbIO
N3yYeHns AMHAMMKN KOHLUEHTPALMN LMTOKUHOB B A€CHEBOW XUOKOCTH.

MeTtopabl. [lpoBegeHO paHOOMU3MPOBAHHOE KOHTPOMMPYEMOE KITMHMYECKOe UccregoBaHue
pe3ynbTaToB fedyeHns 50 naumeHToB C AMArHO30M «XPOHUYECKUI reHepanvM3oBaHHbI na-
POOOHTUTY, NMPOXOAMBLUUX NleYeHne B NapOAOHTONOrMYeCKOM OTAENEHUN roCyAapCTBEHHO-
ro GAXXEeTHOro yupexaeHus 3gpaBooxpaHeHust «CtomaTonorunyeckas nonuknvHmka Ne 3»
MwuHuctepcTBa 3gpaBooxpaHeHus KpacHopgapckoro kpas. B rpynny KOHTponsi oToGpaHbl
20 yenoBek C KIMHNYECKN 340POBbIM MapoOAOHTOM. lNMauneHTbl C JMarHo30M «XPOHUYECKUN
reHepann3oBaHHbIA NAPOAOHTUTY» BbINK pasgeneHbl Ha 2 rpynnbl; OCHOBHYHO (N = 25) n cpaB-
HeHus (n = 25). MauneHTbl 0OCHOBHOW rpynnbl NPUMEHsSNN 6a30BYyO Tepanuio 1 TpagnLNoOHHOE
KOHCEepBaTMBHOE fleYeHne C AOMOMHUTENbHBIM BKIIOYEHMEM npenapaTta «XnopomunnmnT.
Ipynna cpaBHeHWs nony4vana 6a3oByto Tepanuio n TpaguLMOHHOE KOHCEPBATMBHOE NEYeHMe.
Ons oueHkn acpHeKTUBHOCTU Tepanum OLEHNBaNMChb KITMHUYECKNE NoKasaTenu 1 ypoBHU Lu-
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A. A.3y6, T. B. TaitBopoHckas, A. f0. MypaTosa, A. B. ApyTiOHOB.
KAnHMYecKas 1 UMMYHOAOTHYECKas OlleHKa 3G $eKTUBHOCTH IIPUMEHEeHH TIpenapara Ha OCHOBE AUCTHEB...

ToknHoB IL-1B, IL-1Ra, IL-8, TNF-a B 4eCHEBOW XXMAKOCTM A0 M NOCre NieyeHuns Yyepes 14 gHen,
3 1 6 mecsueB. [Jna npoBeAeHNs CTaTUCTUYECKOrO aHanmM3a UCnosib30BarioCb KOMMbOTEpP-
Hoe nporpammMHoe obecneyeHne SPSS Bepcumn 15 (SPSS, CLUA).

Pe3ynbTathbl. Bce knnMHu4eckne napameTpbl 3HaYUTENBHO YNYYLWIMAKUCE Y NaumMeHToB obenx
rpynn XpOHWYECKOro NapodoHTUTa Yepesd 14 cyTok neyeHus, 3 n 6 mecsaueB nocre nNpoBo-
ANMOrO NeYvYeHns No CPaBHEHUIO C YPOBHAMK A0 nedeHus (p < 0,001). MNpn atom Tpaguum-
OHHOE KOHCepBaTUBHOE NeYeHne C BKAYeHnem npenapata «Xnopounnunt» no3Bonuno
AocTu4Yb Bonee paHHero CHWXeHWs BOCNanuTenbHbIX MPOLIECCOB B TKAHAX MapoOAoHTa U Kpo-
BOTOYMBOCTU AeceH. NokasaTtenu untokmHa IL-13 Yepes 14 gHen nevyeHns B OCHOBHOM rpynne
ObInin gocToBepHO HMxe Ha 19%, Yem B rpynne cpaBHeHus (p = 0,025), a nokasaTtenun yuto-
knHa IL-1Ra 6binn goctoBepHo Bbiwe Ha 52% (p = 0,023). Yepes 6 mecsaueB nocne nevyeHus
nokasatenu UMTokuHoB IL-1B n TNF-a 6binn Huxe Ha 14 n 32%, 4em B rpynne cpaBHeHUs
(p,=0,021 1 p, = 0,008), a nokasatenu unTokmHa IL-1Ra 6binu Bbiwe Ha 39% (p = 0,019), uTo
Takxe ABNAETCA CTAaTUCTUYECKN 3HAYNMbBIM.

3akntoyeHue. BoisBneHHas no pesynsTatam MpoOBeOEeHHOro MCCreaoBaHUsA KITMHUYecKas
N MMMYyHonornyeckas adekTMBHOCTbL NO3BONSET peKoMeHaoBaTh npenapat «Xnopodun-
nuNT» ANS UCMNonb30BaHWsS B KA4YeCTBE OOMOSIHEHUSI K TPAAULMOHHOMY KOHCEpBaTMBHOMY
NEeYeHNI0 XPOHMYECKOTO reHepanmn3oBaHHOro NapodoHTMTa. Pe3dynbTaThl onpegeneHmns ypos-
HS unTokmHOB IL-1B3, IL-1Ra, TNF-a y nauMeHToB C XpOHMYECKUM NAapogOHTUTOM MOTYT ObITh
noTeHUManbHO Nose3Hbl 4551 OLEHKM peakunn TKaHe NnapooHTa Ha MPOBOAMMYIO Tepanuio.

KnoueBble crioBa: XpOHUYECKUIA NAapOOOHTUT, NeYeHne XPOHUYECKOro NapoaoHTuTa, Xmno-
POMUANUNT, ULUTOKUHBI, IECHEBAS XUAKOCTb

KOHd)ﬂMKT UHTEepeCcOoB: aBTOPbI 3aABUITN 06 OTCYTCTBUUA KOHq)HMKTa NHTEepeCcoB.

Onsa untupoBaHus: 3y6 A.A., lTaneopoHckas T.B., MypaTtoBa A.lO., ApyTioHoB A.B. KnnHu-
yeckasi 1 UMMyHoJorm4yeckas oueHka apeKTMBHOCTU NMPMMEHEHMSA NpenapaTa Ha OCHOBEe
NUCTbEB 3BKaNMMNTa Npu Jie4eHnM XpOHNYECKOro NapodoHTUTa: paHOOMNU3NPOBAHHOE UHTEp-
BEHLMOHHOE MPOAOSIbHOE KNMHMYeckoe uccrnegoBanue. KybaHckuli Hay4YHbIl MeOuyUuHCKUU
secmHuk. 2022; 29(6): 26—40. https://doi.org/10.25207/1608-6228-2022-29-6-26-40
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LEAF PREPARATION IN GHRONIC PERIODONTITIS TREATMENT:
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ABSTRACT

Background. The prevalence of inflammatory-destructive periodontal diseases remains to be
a global problem. Long-term topical application of chlorhexidine bigluconate and metronidazole
is known to involve various side effects, thereby requiring widening the spectrum of herbal
preparations used for treating chronic periodontitis.

Aim. To evaluate the efficacy of Chlorophyllipt in the treatment of chronic generalized periodon-
titis by studying cytokine concentration dynamics in the gingival fluid.

Methods. A randomized controlled clinical study of outcomes achieved in 50 patients with chronic
generalized periodontitis treated in Dental Polyclinic No. 3, Krasnodar Krai, was carried out. The
control group included 20 clinically healthy people. Patients diagnosed with chronic generalized
periodontitis were divided into the main (n = 25) and comparison (n = 25) groups. The main group
received basic therapy and conventional conservative treatment with the addition of Chlorophyl-
lipt. The comparison group received basic therapy and conventional conservative treatment. The
therapy efficacy was estimated based on clinical indicators and IL-13, IL-1Ra, IL-8, and TNF-a
cytokine levels in the gingival fluid before treatment and after 14 days, three days, and six months
of treatment. Statistical analysis was performed using the SPSS version 15 software (USA).

Results. All clinical parameters improved significantly in both chronic periodontitis groups after
14 days, three days, and six months of treatment in comparison with their levels before treat-
ment (p < 0.001). At the same time, the conventional conservative treatment with the addition
of Chlorophyllipt reduced inflammatory processes in periodontal tissues and gum bleeding at
earlier stages. In the main group IL-1B, cytokine levels after 14 days of treatment were 19%
lower than in the comparison group (p = 0.025), while IL-1Ra cytokine levels were 52% higher
(p = 0.023). Six months after treatment, IL-18 and TNF-a cytokine levels were 14% and 32%
lower than in the control group, respectively (p, = 0.021 and p, = 0.008), while IL-1Ra cytokine
levels were 39% higher (p =0.019). All these results were statistically significant.

Conclusion. Due to the established clinical and immunological efficacy, Chlorophyllipt can
be included in the conventional conservative therapy of chronic generalized periodontitis. The
determined levels of IL-183, IL-1Ra, and TNF-a cytokines in chronic periodontitis patients can be
used when assessing the response of periodontal tissues towards therapeutic interventions.

Keywords: chronic periodontitis, chronic periodontitis therapy, Chlorophyllipt, cytokines, gin-
gival fluid
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BBEOEHUE

Mpobnema pacnpoCcTpaHEHHOCTU B MUpE BOCMa-
NNTENbHO-AECTPYKTUBHBIX 3aboneBaHunin NapofoH-
Ta 4O CMX NOp OCcTaeTcst BeCbMa OCTpou. [1o gaHHbIM
pasnuyHbIX uccnegosatenen, 743 MUNNMoHa Yeno-
BEK CTpagalT XPOHUYECKUM NMapOAOHTUTOM, KOTO-
PbI cYMTaETCS LUEeCTbIM MO PacnpoCTpaHEeHHOCTU
3abonesaHvem B mupe [1-3]. B HacToswee Bpems
AOKasaHo, YTO BeayLlas pornb B MHMLMaLMM Bocna-
NEeHns B TKaHAX NapoAOHTaNbHOroO KOMMeKca npu-
HaZneXvT Napo4OHTONATOrEHHbIM MWKPOOPraHu3-
MaM. PocT MMKpoGHOM BUONNEHKM B NpuaecHEBOMN
30He 3anycKkaeT Kackag CIOXHbIX MMMyHOBOCManu-
TenbHbIX PeaKkLnin, KOTOPbIe He TOMbKO CnocobCTBy-
OT YHUYTOXXEHWIO MATOrEHHbIX MUKPOOPraHW3MOB,
HO M MPUBOOSIT K paspyLUEHUIO COEeAUHUTENbHOM
TKaHW napogoHTa u pe3opbummn anbBeonspHON Ko-
ctu [4, 5].

«30MnoTbiIM CTaHAapTOM» KOHCEpPBATMBHOIO e-
YEeHUs1 XPOHWYECKOro MapOAOHTUTa  SABMSETCA
MECTHOE MpPUMEHEHME XroprekcuanHa Ourmtoko-
Hata M MeTpoHugasona' [6-8]. [ecTpyKTuBHble
M3MEHEeHUs1 B TKaHsX MapoAoHTa Npu XpoHu4Ye-
CKOM MapofoHTUTE B OONbLUMHCTBE CIly4aeB HO-
CAT HeoOpaTUMbIV XapakTep, NO3TOMY Aaxe nocrne
yCnewHon Tepanuu nauueHTbl HyXaalTca B nog-
JepXu1BatoLLeM yxoae Ha NpoTSXKEeHUN BCEN XU3HMU,
4TOOblI MPEenoTBpPaTUTL PEUMAMB U AanbHewnee
nporpeccupoBaHve 3abonesaHuns [9]. OpHako
XnoprekcuamHa OurntokoHaT UMeeT psg NoBGOYHbIX
ap(PeKToB, YTO OrpaHMUYMBaET ero MnpUMeHeHune
B TedeHue pnutenbHoro Bpemenu [10, 11]. Kpo-
Me TOro, psAoM MCCnefoBaHWUi ObinNn BbiCKa3aHbl
onaceHuss No noBoAdy pasBUTUs GakTepuanbHON
pe3nCTEHTHOCTU K Xroprekcuaunny [12]. B cBssu
C 3TUM cerogHsi 0cobeHHO akTyanbHbIM SIBNSETCS
BKMtOYEHME B CXeMbl TPAAULMOHHOMO NeYeHns Xpo-
HUYEeCKOro MapoAOHTUTa npenapaTtoB Ha OCHOBE
pacTuTenbHbix KomnoHeHToB [13, 14]. PacteHus
npeacTaBnsaoT OOMbWON UHTEPEC AN OTKPbITUS
HOBbIX aHTUbakTepuManbHbIX U aHTUCEMTUYECKMX
CpeacCTB, TaK Kak B eCTeCTBEHHOW cpefe OHU noc-
TOSSHHO NoABEpPXeHbl BO3OENCTBUIO  Pa3fUYHbIX
MUWKPOOPraHM3MoB 1 TakMuM obpa3om BbipaboTanu
pasnuyHble MexaHU3mbl aHTUMUKPOOHOW 3aLuTbl
[15]. PasznunyHble pacTuTenbHble 3KCTPaKTbl Beka-
MU UCMOMb30Banucb B TPaAULWMOHHON MeauLumHe,

N eCTb HEeKOTOpble KMMHUYEeCKMe foKasaTenbCcTBa
MX CNOCOBHOCTM KOHTPONUpPOBaTb NPOrpeccupoBa-
HMEe XPOHMYECKOoro napogoHTuTa [16].

Llenb HacTosiwero uccneaoBaHUa — OLEHUTL
3(pPeKTUBHOCTL MNPUMEHEHUS npenapaTta «Xno-
poOUNNUNT» MPU FIEYEHUN XPOHUYECKOro reHepa-
NN30BaHHOrO NapoAoHTUTa C MOMOLLbIO U3yYeHUs
OVWHaAMUKN KOHUEHTpaLMM UUTOKMHOB B JE€CHEBON
XNOKOCTWN.

METO[bI

Own3anH uccnepgoBaHua

MpoBedeHo paHOOMU3MPOBAHHOE KOHTpONMpye-
MOe€ KIMUHUYECKOe 1ccrneaoBaHme.

Kputepun cooTrBeTCcTBUA

Kpumepuu eknroveHus

Kputepun BkntoYeHWs B UCcnegoBaHue ons rpyn-
nbl KOHTPONs: Bo3pacT oT 18 oo 45 neT; oTcyTcTBUE
COMaTU4YeCKNX NaTonornii; HanMyne B NOMnocTu pra
He meHee 20 3y6OB; OTCYTCTBUE MapOAOHTasbHbIX
KapmaHoB rnybuHon 6onee 3 MM Mpu 30HAMPOBa-
HUW.

KpuTepun BKMOYEHNs1 B UCCNeaoBaHne Ang naum-
€HTOB C XPOHUYECKUM NapOAOHTUTOM CPefHEN cTe-
neHun: sospact ot 35 go 60 net; Hann4Me B NOMIOCTH
pTa He MeHee 20 3y6oB; HanMune NATU NOAXOAs-
LMX y4aCTKOB B ABYX KBagpaHTax ¢ MUHUMYM [BY-
Msi MOpPaXeHHbIMK 3yb6ammn B Kakgom KBagpaHTe,
NPUYEM KaXKAbIN y4aCTOK UMeeT rnyounHy 30HOMPO-
BaHWA = 5 MM, NOTEpo NpUKpenneHns = 3 MM 1 na-
pOOOHTamNbHbIN MHOEKC KPOBOTOYMBOCTU LECHEBOW
©opo3sapl = 2.

Kpumepuu Heek/toYeHuUsi

BosapacTt ctapwe 60 nert; Hann4mMe B NONOCTK pTa
MeHee 20 3y00oB; HanM4yne oCTpbIX NN HaXOOALLMNX-
Csl B CTagmMm 0DOCTPEHUS XPOHUYECKUX WHGEKLM-
OHHbIX 3aboneBaHui (Bkntoyass BUY-nHdekumio,
renatut B n C, cucunuc, Tybepkynes); caxapHbli
Onabet; ayTOMMMYyHHble 3aboneBaHusl; OHKOOru-
yeckme 3aboneBaHVs; CcepAevyHO-COCyauCThle 3a-
OoneBaHus; 3aboneBaHNsl KPOBU U KPOBETBOPHBIX
OpraHoB; ANWTENbHAas ropMoHanbHasa Tepanus Kop-
TMKoCTEpOUAaMu; 6EPEMEHHOCTb U KOPMITEHUE TPy~
[Oblo; ncuxmnyeckne 3abonesaHus.

" TapywkuHa C.A., Benoycos A.B. iccnepoBaHve MonekynsipHo-reHeTu4eckon 3apdeKTUBHOCTM pacTBopa XroprekcuanHa
GurniokoHaTa B KOMMIIEKCHOM fleYeHun BocnanuTenbHbIX 3aboneBaHuin napogoHTta // B c6.: AkmyarnbHbie 8onpocsl cmoma-
monoeauu. C6opHUK Hay4YHbIx mpydos Kpaegoli Hay4YHO-rpakmu4eckol KOHGhepeHyuu cmomMamosioeo8 U YerrCmHo-uyeabix

xupypeos | nop pea.N.C. MNMuuenuca. Yuta, 2018. C. 74-78.
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Kpumepuu ucknroyeHus

OTka3 oT BKNIOYEHUS B uccriegoBaHue; Gepe-
MEHHOCTb; OTSAMOLLEHHbIA anneproforMyeckuii aHa-
MHEe3.

YcnoBus nposeneHuns

O6cnepoBaHve naumeHToB M OTHOpP MaTepuana
OCYLLIECTBANNCL B NapOAOHTONOrMYeCcKkoM oTaene-
HUM Ha Gas3e rocygapCTBEHHOIO GHOKETHOMO yupe-
XOEeHUs1  3apaBooxpaHeHnst «CTomartonormyeckas
nonuknuHmuka Ne 3» MuHuctepcTBa 3apaBooxpaHe-
Hua KpacHogapckoro kpas (FBY3 CIT Ne 3). Mmmy-
Horornyeckoe nccnegoBaHve obpasLuoB NPoBeAeHO
B LIEHTparnbHOM Hay4YHO-MCCrneaoBaTenbCckon nado-
patopun chegepanbHOro rocygapCTBEHHOIO GroaXKeT-
Horo obpaszoBaTtenbHoro y4vpexaeHus «KybaHckuii
rocygapcTBEeHHbIM MeAULUMHCKUIA yHUBepcuTeT» Mu-
HUCTepcTBa 3apaBooxpaHeHnsa Poccuinckon depe-
pauun (PrbOyY BO Ky6l'MY Munsgpasa Poccun).

npOﬂOﬂ)KVITeJ'I bHOCTb UccrieqoBaHus

Mepuop npoBefeHWs nccnefoBaHus: ¢ aekabps
2019 no pekabpb 2021 roga.

Panpomusauus

IOna wccnegoBaHusa Obiuv otobpaHbl 20 4yeno-
BEK C KMMHUYECKN 340POBbIM NapoAOHTOM (rpynna
KOHTpors) n 50 mayMeHTOB C XPOHUYECKUM reHe-
panu3oBaHHbIM NapPOAOHTUTOM CPedHeln CTeneHMu.
Pangomusaumio ocywecTBnsany ¢ nOMOLLbo Tabnu-
Ubl criyyarHbix dmcen 6nokamy no 10 nmauveHToB.
Pangomusaumsa npovssogunack B rpynne XpoHuye-
CKOro napodoHTUTa B NOATPYMMnbl OCHOBHYIO (N = 25)
n cpaBHeHus (n = 25).

MeauumMHCcKue BMelLaTeNnbCcTBa

basoBasa Tepanusa Ons NauMeHTOB C XpPOHMYe-
CKUM reHepanu3oBaHHbIM MNapogoOHTUTOM cpefn-
Heln cTeneHu BKIOYana NpoBefeHME MpPOLEeaypbl
«scaling and root planning» (SRP), a Takke uH-
auBugyanbHoe oOy4vyeHue rurmeHe prta C nocne-
aywowmm KoHTponeM. [na paunmoHanbHOW rurme-
Hbl BCE MauMeHTbl MCMonb3oBanu 3yOHyH nacTy
«Parodontax KomnnekcHas 3sawuTtax». Tpaguum-
OHHOE KOHCEpBaTMBHOE fe4YeHue 3akn4anocb
B obpabotke nonoctn prta 0,05% pacTtBopom
XnoprekcuanHa OwurnokoHata 2 pasa B CYTKM
W annnvkaumm Ha pecHy rena «Metporun-[en-
Ta». [pynna cpaBHeHus nony4vana 6asoByto Tepa-
nnio N TPaaMLNOHHOE KOHCEPBATMBHOE NeYeHme.
B ocHoBHOW rpynne npumMmeHsinu GasoByk Tepa-
nMi0 M TpaguMUMOHHOE KOHCEpBAaTMBHOE IevyeHue
C [JOononHWTENbHbLIM BKMAKOYEHWEM MpenapaTta
«Xnopogunnunt». MNpenapat «Xnopounaunt»
(pactBop cnuptoBon 0,25% B pasBegeHUM C BO-
non 1:5) npumeHanu B Buae annnvkauui Ha Crnv-
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31CTYI0 OeCHbl 2 pasa B AeHb (YTPOM 1 Be4epoM)
no 15-20 MUHYT.

O DEKTUBHOCTL NeYEHNsT OLIEHMBANN Ha OCHO-
BaHUW pe3ynbTaToB KIMHUYECKUX Y MIMMYHONornye-
CKMX METOOO0B WUCCedoBaHMs OO NeYeHnst 1 Yepes
14 gHen, 3 n 6 MecsaUEeB NOCne NeYeHus.

Cbop decHesoli xudkocmu

OOpa3subl 4ECHEBOW XMUAKOCTM ObINM NOMNy4YeHbl
M3 Me3nanbHO-LLEYHOro yyacTka Kakaoro umeto-
werocs 3yba (3a UCKMYEHNEM TPETbUX MOJISIPOB)
B ABYX CMy4alriHO BblOpaHHbIX KOHTpRaTteparnbHbIX
kBagpaHTax. [locrne yganeHus Msrkux v TBepabix
3yOHbIX OTNOXEHUA U M30MsUMM yvacTka BaTHbI-
MW Banukamu BbiCylUMBanu obnactb CTpyewn BO3-
ayxa n otbmpanv OeCHeBYIO XUAOKOCTb B TeYeHue
30 ceKyHA C MOMOLLbI0 Tpex ByMaXKHbIX 3HOO0OO0H-
TUYECKUX WTUMTOB 45 pasmepa nNyTem norpyxe-
HUS KOHYMKa LWTUdTa B NapoLOHTamnbHbIN Kap-
MaH Ha MakcumarnbHylo rmybuHy. 3atem obpasubl
HEMeANEeHHO nomMellanu B nNpobupkn SnneHgop-
da, cogepxawme 1 Mn PU3MONOrMYecKoro pac-
TBOpa, M TpaHcnopTupoBanu B nabopatopuio,
roe XpaHunu B XONoAwuIbHWKE Npu Temnepatype
—80 °C. Obpasubl, ABHO 3arpsi3HeHHble KpPOBbIO,
B MCCrefoBaHMe He BKMYanuch.

OueHka cocmosiHusi mkaHel napodoHma

Crtomartonornyeckoe obcnenoBaHve Bcex na-
LMEHTOB MpOXO4uSio MO CTaHO4AapTHOMY MPOTOKO-
ny c onpepeneHvem rnybuHbl NapoAOHTarbHbIX
KapMaHoB Mpu 30HAMPOBaHMKU B 06NacTy Kaxaoro
3yba (3a MCKNIYEHNEM TPETbMX MOMSPOB) B Lue-
CTU MecTax (Me3naribHO-LeYHO, cpefHe-LeyHo,
ANCTanbHO-LLEYHO, Me3nanbHO-A3bl4HO, CpeaHe-
A3bIYHO W ANCTANbHO-A3bIYHO) C UCMOMb30BaHNEM
3oHga PCP-UNC 15 (Hu-Friedy, CLWUA), namepe-
HWe notepu knNuHu4deckoro npukpennexus (Clinical
Attachment Loss (CCL)), onpegeneHve ynpoLleH-
HOro nHaekca rurneHsl nonoctu pra — OHI-S (Oral
Hygiene Index-Simlified) (Green, Vermillion, 1964)
W MapoAoOHTanbHOMO0 MHAEKCa KpPOBOTOYMBOCTYU
AecHeBon 6opo3gbl — SBI (Sulcus Bleeding Index)
(Muhlemann-Cowell, 1975).

UmmyHonozauveckoe uccnedosaHue 0ecHegol
XXudkocmu

MIMMmyHomornyeckoe uccnegoBaHne  OeCHEBOW
XMAKOCTN NPOBOAMMOCH HENOCPEACTBEHHO A0 fe-
YyeHus, yepes 14 aHen neyeHus, 3 1 6 mecsaues no-
Crne feyvyeHns 1 BKIYano KonmmM4yecTBEHHOE orpe-
AeneHne LIMTOKMHOB: (bakTopa HeKkpo3a Onmyxonu o
(TNF-a), nHtepneirikuHa 1 6eta (IL-1B), uHtepnei-
knHa 8 (IL-8), aHTaroHucTa peuenTtopa UHTepnen-
knHa 1 (IL-1Ra) — nmmyHOEpPMEHTHBIM METOAOM
C MOMOLLbBI TecT-cucteM UpM-NnponsBoauTenen
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A. A.3y6, T. B. TaitBopoHckas, A. f0. MypaTosa, A. B. ApyTiOHOB.
KAnHMYecKas 1 UMMYHOAOTHYECKas OlleHKa 3G $eKTUBHOCTH IIPUMEHEeHH TIpenapara Ha OCHOBE AUCTHEB...

«UNTOKUH» (CankT-INeTepbypr) n «Bektop-bect»
(HoBocubupck). Bce atanbl peakuun npoxogounu
B TEPMOCTaTMpPyEMbIX YCIOBUSAX Ha LUENKepax-uH-
kybatopax ST-3 (ELMI, JlatBusa). Yuer peakuumu,
NoCcTpoeHne KannbpoBOYHBLIX rpaduKoB U omnpe-
JeneHne KOHLEeHTpaumm UUTOKMHOB MNpOBOAUNU
Ha boToMeTpe BepTUKanbHOro ckaHupoBaHms AN-
THOS 2010 (Biochrom, BenukobpuTaHusi) ¢ nomo-
Wbt nporpaMmmHoro obecneyeHnss ADAPSoftware,
Bepcus 2.0 (Biochrom, Benukobputanus).

Ucxonbl nccrnenosaHus

OcHoeHol ucxo0d uccriedoeaHus

[MepBMYHON KOHEYHOWN TOYKOW UCCreq0BaHNS Npu-
HAT pesynbraT KOHCEPBAaTMBHOMO feYeHus nauuen-
Ta: 9PEKTUBHOCTb Tepanum 1 SOCTUXKEHNE CTOW-
Kon pemuccun 3aboneBaHus.

/Jono.nHumeanble ucxodbl uccrnedoeaHus
WccnepoBaHnem He npegycmMmoTpeHo.

CTtaTtucTtuyeckue npouenypbl

MpuHyunel pacyema pazmepa ebI60pPKU

Pasmep BbIGOpKM MpenBapuTENbHO He paccyu-
TbiBancs.

MemodbI cmamucmu4ecko20 aHasiu3a 0aHHbIX

[ns npoBedeHus CTaTUCTMYECKOro aHanusa
NCMOMb30BanoCb KOMMbIOTEPHOE NporpamMHoe
obecneyeHne SPSS Bepcumn 15 (SPSS, CLWA). Mo-
crne nNpoBepKN AaHHbIX C MOMOLb0 kputepus La-
nMpo — Yusnka Ha HopMarnbHOCTb pacnpegeneHns
BbIOOpKM mncnonb3oBancsa kputepun Kpackena —
Yonnuca (One-Way ANOVA) gnsi obHapyxeHus
pasHuUbl MEXAy YPOBHAMM McCcnegyembiX LMTO-
KMHOB B HE3aBWCWMbIX rpynnax. BHyTpurpynnosoe
CpaBHeHVEe MPOBOAWMOCH C MOMOLLBI PaHroBOro
TecTa YUNKokcoHa. YpoBeHb CTaTUCTUYECKOWN 3Ha-
YMMOCTU BbIN yCTaHOBIEH Ha ypoBHe p < 0,05.

PE3YJIbTATbI

dopmupoBaHue rpynn uccrieaoBaHus

Bcero B nccnenosanue 6binn BKAtoYeHbl 70 4ve-
nosek: 20 300pOBbIX YeroBeK rpynnbl KOHTPOIS
n 50 YyenoBeKk C XPOHUYECKMM reHepanmn3oBaHHbIM
Napo4oOHTUTOM cpefHen cteneHu (puc.). MNauyneHTol
C XPOHNYECKUM reHepanmn3oBaHHbIM NapogoOHTUTOM
cpefHen cTeneHy ObiNM pasgeneHbl Ha 2 rpynmnbl:
OCHOBHYHO (n = 25) 1 cpaBHeHust (n = 25) (PUCYHOK).

XapakTepucTuKa rpynn uccrnenoBaHus

Mpynnbl XI'T1 n koHTponbHas rpynna Obiv co-
noctaBuMMbl MO MOfy, BO3pacTy, aHaMHecTuye-
CKUM [aHHbIM, MEePBUYHOMY CTOMATONIOrM4ecKoMy
cTaTyCcy W Hanuumio coMaTudeckux 3aboneBaHui
(Tabn. 1).

OCHOBHbIe pe3ynbTaTbl UCCriegoBaHUA

B Tabnuue 2 nokasaHo CTaTUCTUYECKOE CpaBHe-
HUe 3HaYEHNI KIMHUYECKUX NapamMeTpOB BCEX rpynn
Ha pasHblX BpeMeHHbIX MHTepBanax. [1pu oueHke
pes3ynsTaTtoB WM3MEPEHWUst BCEX KIMHUYECKUX nNa-
pamMeTPOB BbISBNEHbI CTAaTUCTUYECKM 3HAYMMble
pasnuuMsa B MokasaTensix Ha artanax A0 fevYeHus
n yepes 14 gHen, 3 n 6 mMecaueB nocre neyvyeHns
B OCHOBHOW rpynne v rpynne cpasHeHus (p < 0,001),
YTO yKasblBaeT Ha 3(PPEKTUBHOCTb NPOBELEHHOW
KOHCEPBATUBHOW Tepanuu y NaumMeHToB 3TUX rpynmn.
JleuebHble MeponpusaTUA MPUBENN K CHUKEHUIO
MHOeKca KposoToumBocTu geceH SBI Bo obenx mc-
cnegyembix rpynnax (p < 0,001), ogHako B OCHOB-
HOW rpynne, rae npuUMeHsncs «XnopopunnmnTy,
nokasatenu SBI yepes 14 gHel neyeHns n 3 mecs-
Lua nocre nevyeHuss ObiINn JOCTOBEPHO HUXE, YEM
B rpynne cpaeHeHus (p = 0,006 n p = 0,024 coort-
BETCTBEHHO). OTO CBMAETENBLCTBOBANO 0 6onee Obl-
CTPOM CHMXXEHUWN BOCMNAaNeHnsa B TKaHSIX NapO4oHTa
npv Mcnonb3oBaHWUM npenaparta «XnopopunamnT»
Nno CpaBHEHMUIO C TPAANLMOHHOW CXEMOW NEYEHMS.

B KOHTpOnbHOM rpynne pasnuynii B YPOBHAX
rnyOvHbl 30HAMPOBAHUS U MOTEPU MPUKPENSIEHNS
He ObINo Ha BCEX BPEMEHHbIX UHTEpBanax, B OTnu-
yme ot OHI-S n SBI, koTopble nokasanu 3HaunTenb-
HYH pasHuLy MeXOy BCEMWU CpoKamu HabnogeHus
40 v nocne nevenus (p < 0,001).

Mpn KoONMMYecTBEHHOM OMNpPeAEneHUn KOHLEHT-
pauuv LUMTOKUMHOB B OECHEBOW XXMAKOCTU ObINo OT-
Me4eHo noBblweHne ypoBHs IL-13 B 4,9 pasa, IL-8
B 11 pas3, TNF-a B 5,6 pasa, a TakKe MOHMXeHUe
KOHUEeHTpaumn umTtokuHa IL-1Ra B 15 pa3 BO Bcex
rpynnax nauMeHTOB C XPOHMYECKMM reHepanmnso-
BaHHbIM MAapPOOOHTUTOM [0 feYeHUs Mo CpaBHe-
HWIO C KOHTPObHOW rpynnon (Tabn. 3), 4To cBA3aHO
C HanuymMem BocnaneHus n akTUBHbIMU OECTPYKTUB-
HbIMM NPOLIECCaMM B TKAHSIX NApOLOHTAa.

YpOBHM BCEX LUTOKUMHOB Y MauueHToB ob6enx
rpynn XpOHWUYECKOro MapofoHTUTa 3HAYUTENbHO
cHmaunmce (p < 0,001) yepes 14 gHew neyeHus,
HO BCe ellle OblNn Bbllle UCXOAHbIX 3HAYEHU MOo-
Kasartenen koHTponbHon rpynnsl (IL-18 B 2,5 pasa,
IL-8 B 7,8 pa3, TNF-a B 3,5 pa3) (p < 0,001). Kpo-
Me TOoro, nokasarenu uutokuHa IL-1f B aTOT Xe
CpPOK B OCHOBHOW rpynne Obinv JOCTOBEPHO HMXE
Ha 19%, 4em B rpynne cpaBHeHus (p = 0,025),
a nokasarenu uuTtokmHa IL-1Ra ObinnM 4oCTOBEPHO
Bbllwe Ha 53% (p = 0,023). Ctatnctnyeckn 3Ha-
YMMOW pasHuUbl B Mokasatensax UuTokMHoB IL-8
n TNF-a mexgy rpynnamm XpOHMYECKOro napofoH-
TnTa Yepes 14 aHel neveHns He GbIno. Yepes 6 me-
cAUeB nocne nevYeHna nokasaTenun LMToknHos IL-13
n TNF-a 6binm Huke Ha 14 n 32%, Yyem B rpynne
cpasHeHus (p, = 0,021 n p, = 0,008), a nokasarenu
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He nonyymnu He nonyuunun
pacnpeferneHHoe pacnpeferneHHoe
BMeLlatenbcTeo (N = 0) BMeLuaTenbcTeo (N = 0)
A 4
I I OueHKa KIIMHUYECKUX
OLeHKa KIMHUYECKMX Y UMMYHOMOTUYECKUX Y IMMYHOTOTUMECKNX:
o rapameTpoB [0 NleYeHus, Yepes 14 aHen neveHms napameTpoB /10 6a30Bok
) % 1 3-6 mecsiLieB HabrioaeHus Tepanuu
2w
S g I I I
Te
5 Lg HeBo3moxHOCTb HeBo3MOXHOCTb HeBo3MoxHOCTb
o g fanbHenwero [anbHenwero fanbHenwero
= Habmogerus (n = 0) HabntogeHus (n = 0) Habmogerns (n = 0)
MpekpaTunu npuem MpekpaTunu npuem MpekpaTunu npuem
BMeLlatenscTaa (n = 0) BMeLuaTtenscTea (n = 0) BMeLlatenscTea (n = 0)
I I I
MpoaHanuampoBaHo MpoaHanuavposaHo MpoaHanuanposaHo
(n=25) (n=25) (n=20)
MckntoyeHsl 13 MckntovueHsl ns VckntoveHbl U3 aHanusa
aHanu3sa (n = 0) aHanusa (n = 0) (n=0)

Puc. Cxema du3satiHa uccriedosaHusi. XI'T1 — xpoHu4ecKuli eeHepaiu308aHHbIU napodoHmum.
Fig. Study design. Note: XI'T1— chronic generalized periodontitis.

Tabrnuya 1. Xapakmepucmuka epyrnn nayueHmos XpoHU4YeCcKo20 napoOoHmuma u 2pynmbl KOHMpOoss
Table 1. Description of chronic periodontitis and control groups

Bospacr, net, Me ) . i p,=0,938
(Q25: Q75) 48 (40; 61) 50 (41; 57) 46,5 (39,5; 58,3) P, = 0,745
) . 13 (52) 13 (52) 7 (35) p,=0,938

0,
Mon: myxckow, n (%) 12 (48) 12 (48) 13 (65) p,, = 0,497

Ipumeuanue: XI'TI — xpoHuUecKull 2eHepaAU306aHHblil NapodOHMUM; p, — PA3AUUUSL Med# DY OCHOBHOIL 2pynnoll

U 2pynnoil cpasHenus; p, — pasAuUUs mexcdy 0CHOBHOIL U KOHMPOAbHOIL epynnoll; p, — pasaudua mexcdy epynnoii
CPaBHeHUS U KOHMPOAbHOUL 2pynnoil.

Note: XI'TI — chronic generalized periodontitis; p— differences between the main group and comparison groups;

p, — differences between the main and control groups; p, — differences between the comparison and control groups.
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A. A.3y6, T. B. TaitBopoHckas, A. f0. MypaTosa, A. B. ApyTiOHOB.
KanHnYeckas u UMMyHOAOTHYeCKAS OlleHKa 3G $EeKTUBHOCTH NIPUMEHEeHU Ipenapara Ha OCHOBE AMCTHEB...

Tabrnuya 2. KnuHu4yeckue napamempsl 00 u rnocne nedeHus, [Me (Q25; Q75)]
Table 2. Clinical parameters before and after treatment [Me (Q25; Q75)]

0,67 (0,44; 1,02) | 0,80 (0,55; 1,18) | 1,02 (0,65; 1,48
KontponbHas | 1,89 (0,89; 1,77) P (< 0.001* ) s i 0.001* ) P (< 0.001* )
_ 0,90 (0,6; 1,38) | 1,64 (1,12; 1,90) | 1,98 (1,65; 2,21)
YNpOoLeHHbIN NHAEKC CpaBHeHUs 2,22 95%0215’4) p <0,001* p <0,001* p <0,001*
FUrMeHbl MOSIOCTY pTa Py =9, p,=013 p, < 0,001* p, < 0,001*
(OHI-S), banne 215 (1.86: 2,54)| 089 (0.55; 1,23) | 1,51 (1,12 1,62) [1,80 (1.46; 1,94)
’ <‘0 0'01’* p <0,001* p <0,001* p <0,001*
OcHoBHad p1 _ (') 88 p1 = 0,25 p1 < 0’001* p1 < 0’001*
Py =5 p,=0,92 p,=0,92 p, = 0,51
0,33 (0,29; 0,67) |0,59(0,33; 1,00)|0,67 (0,46; 1,17
KoHTponbHas | 1,17 (0,63; 1,58) o (< 0.001* ) s (< 0001 ) p i 0.001* )
_ 117 (0,83; 1,33) | 1,50 (1,33; 1,83) | 1,83 (1,50; 2.17)
CpaBHeHus 217 (:’3%021’93) p <0,001* p <0,001* p <0,001*
VIHAEKC KPOBOTOUMBOCTM p, <0, p. <0,001* p. <0,001* p. <0,001*
Aecen (SB), bann 0 671 (0] 5‘0 0,83) 1 1; (1 (; 1,50) |1 671 (1 5’0 1,83)
217 (18% 2500 ") < 0,001* 'p<0001" | p<0,001*
OcHoBHas p1 _ (’) 69 p1 =0,18 p1 <0,001* p1 <0,001*
Py =, p, = 0,006* p,=0,024* p,=0,88
KoHTpornbHas 1,0 (0,88; 1,63)
. 4,0 (3,5;4,5) 3,5 (3,5; 4,0) 4,0 (3,5;4,0)
4,5(4,0; 5,5 % * *
CpaBHeHus P i 0 001*) p < 0,001 p < 0,001 p < 0,001
Mmy6uHa 3oHanpoBaHUs ! ’ p, < 0,001~ p, <0,001* p, <0,001*
kapmana (PPD), mw 454055 | “0B040) [ 35@30:40) | 35@3540)
’ <(’)60,’]* p <0,001* p <0,001* p <0,001*
OcHoBHas p1 _ 0! 906 p1 < 0’001* p1 < 0,001* p1 < 0’001*
Py =", p,= 0,394 p, = 0,555 p,=0,533
KoHTponbHas 1(1;1)
5 (5; 5) 5(4;5) 4 (4; 5) 4(4;4)
CpaBHeHus p. < 0'001* p =0,002* p <0,001* p<0,001*
MoTeps npukpenneHus 1 ’ p, < 0,001~ p, <0,001* p, <0,001*
(GAL), wm 5 (4. 5) 44 5) 4(44) 3(4:4)
< 0’001* p <0,001* p <0,001* p <0,001*
P2 =", p, = 0,830 p,=0,610 p,=0,104

Ipumeuanue: CCL — Clinical Attachment Loss; OHI-S — Oral Hygiene Index-Simlified; SBI — Sulcus Bleeding Index;
PPD — probing pocket depth; p — docmosepHocmb pe3yAbmamos no OMHOWeHUI0 K 0QHHbIM 00 AeUeHUSA; P, —
00CMOBepHOCMb Pe3yAbIMANOB N0 OMHOWEHUI K OAQHHLLM KOHMPOABLHOU 2pynnsl; p, — 00CIMOBEPHOCTL Pe3yAbMamos
N0 OMHOWEHUI K OQHHbIM 2DYNNbL CPABHEHUS; * — cImamucmuy4ecku 3Hadumsle pasauyus npu p < 0,05.

Note: CCL — Clinical Attachment Loss; OHI-S — Oral Hygiene Index-Simplified; SBI — Sulcus Bleeding Index; PPD — Prob-
ing Pocket Depth; p — results reliability in relation to the data before treatment; p, — results reliability in relation to the
control group; p, — results reliability in relation to the comparison group; * — statistically significant differences at p < 0.05.

uutokmHa IL-1Ra 6binm Bbiwe Ha 39% (p = 0,019), OBCYXAEHUWE

UTO TaKKe SABMAETCH CTATUCTUYECKN 3HAYUMBIM.
Pe3lome OCHOBHOrO pesynksrata

HdononHuTenbHble pe3ynbTaTbl UCClleAoBaHus WCCrenoBaHuA

[ononHuTenbHble pe3ynbraThl B X04e Uccrnenosa- Pesyneratbl ncecnenosaHns nokasanu,
HWUS HE NOMyYeHbI. YTO YPOBHU UUTOKMHOB IL-1B, IL-8, TNF-a cHuxa-
nucb, a ypoBeHb UuTOKMHa IL-1Ra noBblwancs

HexenatenkHble siBneHus Ha BCEX BPEMEHHbIX NMPOMEXYyTKax HabniogeHus
HexenaTenbHblX SBNEHW 3apernctpupoBaHo B 06enx rpynnax XpOHMYECKOro MapogoHTUTA.
He ObIno. OpHako reveHne OCHOBHOW Tpymnmnbl C MOMOLLbIO

Ky6aHckun Hay4HbIi MeguumHcknin BecTHuK / Kuban Scientific Medical Bulletin 33
2022 | Tom 25 | N2 6 | 26—40 (In Russ.)




OPUT'MHAABHBIE CTATBH / ORIGINAL ARTICLES

Tabrnuya 3. KoHueHmpauyus yumokuHos 8 decHegol xudkocmu 0o u rnocne nevyeHus, [Me (Q25; Q75)]

Table 3. Cytokine concentration in the gingival fluid before and after treatment [Me (Q25; Q75)].

KoHTponbHas (3) 18,2 (14,0; 20,9)
456 (415558 | 00301 66.2)
. , 19y , <0,001*
Cpastens (2) 81,0 (65,1; 9&1,0) < 0,001* p = 0.001*
p1 < 0v001 p < 0 001* p1 ! .
IL-1B, nr/mn 1 ’ p,<0,001
370 26.4: 48,5) | o312 544)
89,5 (77,9; 98,8) ' (<0,0,01*, ) <0001
OcHogHas (1) p. <0,001* p=5at p, <0,001*
o p, <0,001 =0.021*
p,=0,348 ' 0025" p,=0,
p, =Y, p, < 0,001*
KoHTponbHas (3) 4719 (4231; 5136)
- 1802 (1305; 2387
306 (199; 576) 1385 <(901 %’021979) p(< 0.001* )
CpaBHeHus (2) p, < 0,001 p, <0,001* p, <0,001*
p, < 0,001
IL-1Ra, nrfmn 2505 (1933; 3209)
308 (203; 508) | 2113 (491 9188) | p< 0,001
OcHogHasi (1) p, <0,001* p=5 R p, < 0,001
1 p, < 0,001 - 0019
p, = 0,887 =0,023* e
p, =0, p, = 0,015%
KoHTponbHas (3) 66 (54,6; 76,9)
_ 341 (302; 463)
724 (567; 844) 523 (395; 613) p <0,001*
CpaBHeHus (2) b, <0,001* p < 0,001 p. <0,001*
U p, <0,001* T a0 0Nt
IL-8, nr/mn ! P; < 0,001
592 (437 633 398 (311; 447)
755 (642; 866) (st 039) p <0,001*
OcHosHas (1) p, <0,001* p=ua0t p, < 0,001
) = P, < 0,001 =0,999
p,=0,814 ' 0968 p,=0,
P, =0, p, < 0,001*
KoHTponbHas (3) 1,09 (0,89; 1,21)
3,08 (3,06: 5.41) 2,76 (1,98; 3,27)
. , ,JO, 9, <0,001*
CpaBHeHus (2) 6.11 (3,67, 8’33) p <0,001* P <0.001*
p1 < 01001 <0 001* p1 !
Py =9 p, < 0,001
TNF-a, nr/mn 1,88 (1,65; 2,13)
5,21 (4,23, 719) | 208 izbsg(;)?;e) p<0,001*
OcHogHas (1) p, <0,001* p=0001" p, <0,001*
! _ p < 0,001 - O 008*
p, = 1,000 ! 0175 p,=0,
p, =Y, p, < 0,001

IIpumeuanue: p — 00CMOBEPHOCMb PE3YAbMAMOE NO OMHOWEHUI0 K OAHHbBIM 00 AeUeHUs; P, — 00CMOBepHOCIb
Pe3yAbmamos no OMHOWEHUI0 K OAHHbIM KOHMPOAbHOTL 2pyninbl 00 AeUeHUs; p,— J0CMOBePHOCTb Pe3YAbMamos

N0 OMHOWEHUIO K OQHHbLM 2PYNNbL CPABHEHUA; P, — JOCMOBEPHOCTIL PE3Y.AbMAIMN08 N0 OMHOUIEHUT0 K OQHHbLM Hepe3
14 OHeil nocae aeveHUs; * — cmamucmuyvecKu 3Havumble pazaudusa npu p < 0,05.
Note: p — results reliability in relation to the data before treatment; p, — results reliability in relation to the control
group before treatment; p, — results reliability in relation to the comparison group; p, — results reliability in relation to
the data 14 days after treatment; * — statistically significant differences at p < 0.05.
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A. A.3y6, T. B. TaitBopoHckas, A. f0. MypaTosa, A. B. ApyTiOHOB.
KAnHMYecKas 1 UMMYHOAOTHYECKas OlleHKa 3G $eKTUBHOCTH IIPUMEHEeHH TIpenapara Ha OCHOBE AUCTHEB...

TPagMLMOHHOW Tepanuu C BKIKOYEHMEM npena-
pata  «XnopounnunT»  XapakTepu3oBasrocb
YCKOPEHHbIMW, B CpaBHEHUM C TpPaaULMOHHBIMU
MeTogamu Tepanuu, TemMnamuM Hopmanusaumm
ypoBHewn umtokmHoB IL-1B3, IL-1Ra, TNF-a B cpea-
HeM Ha 14-32%, 4TO cBMAETENbLCTBOBANIO O MPO-
TMBOBOCNANUTENbHON 3HEKTUBHOCTM NpenapaTa
«XnopounnunT.

Orpanquvm unccrnegoBaHus

PesynbraTtbl HacTosiLLero wuccriegoBaHus 6binu
nony4veHbl Ha HebonblMX BbIOOpPKax MaLMEHTOB.
[ns panbHenwero npoaBMXeHWUst B 3ToM obna-
CTU HeOobXoAUMbl KpyMnHble pPaHOAOMMU3MPOBAHHbIE
KOHTpONupyemble UCCnefoBaHus ¢ O6OnblIMM
obbemomMm BblGOpKkM, OonblIen NPOOoOIKUTENb-
HOCTbIO M C BONbLUMM KONMYECTBOM BpPEMEHHbIX
WHTEpBanoB HabniogeHus, 4Tobbl noaTBEPOUTH
3TV OaHHble M BbISICHUTb, HE CBSA3aHbl N YPOBHU
aHanmMsnpyembliX LMTOKMHOB C BO3PACTOM, MOSIOM,
pacon, KypeHWeM, HanM4nem BocnanuTenbHbIX 3a-
SoneBaHuWIn NONOCTM pTa UM COMyTCTBYHOLLUMU 3a-
bonesaHuamu. Kpome Toro, Hamu 6bin nposBegeH
aHanua TOmNMbKO 4YacTU LMTOKMHOB, Y4YacTBYHOLLMX
B natoreHese XI[T1, Torga kak BaxkHasi porib B naTo-
reHe Obina gokasaHa M OTHOCUTENbHO APYrnx uu-
TOKMHOB U (hepMEHTOB, YTO TpebyeT AanbHenLwWwero
n3y4eHus.

OGCV)K,D,SHVIG OCHOBHOrO pe3ynbTaTa
nccnenoBaHus

AKTyanbHOCTb  MOBbIWEHNA  3PHEKTUBHOCTU
neyYeHns  BOCManNUTENbHO-OECTPYKTUBHBLIX  3abo0-
NeBaHUN NapogoHTa ONpeaenseTcsa BbICOKOW pac-
NPOCTPAHEHHOCTbIO N CcoUManbHOW 3HAYMMOCTbIO
OaHHoM npobnembl. HecmoTpsi Ha MHoroobpasuve
pasnnyHbIX CNOCODOB NEYEHUA XPOHUYECKOrO re-
Hepann3oBaHHOro NapoaoHTUTa, OCTAEeTCA HeyooB-
NETBOPEHHOCTb KA4eCTBOM, CpOKaMM U OTAaneHHbI-
MU pesynsratamu nedenms [17].

M3yyeHne un3MEHeHMs1 KOHLIeHTpauuMn pasnud-
HbIX MPO- M MPOTUBOBOCMANUTENbHbBIX LMTOKUHOB
ObINIO MPOAEMOHCTPUMPOBAHO B psade uccnegosa-
Hui.R. Kaushik et al. (2011) [18], W.M. Sexton
et al. (2011) [19] n V. Rangbulla et al. (2017) [20]
B CBOMX WUCCNEAOBaHUAX Nokasanu 3HadYnTeribHoe
CHWXEHME YPOBHA LMTOkMHA IL-13 B cnoHe B OT-
BET Ha KOHCepBaTMBHOE reveHne. MiccnegoBaHue,
npoeegeHHoe C.H. Lee et al. (2018) [21], nokasano
CTATUCTMYECKN 3HAYMMOE CHWXKEHME KOHLIEHTpa-
uunu IL-1f B crntoHe Yepes 6 Hefenb Nocne Hexupyp-
rMYeCcKon NapoA4oHTalNbHOM Tepanun, a U3MeHeHNs!
KOHLeHTpauuun umtoknHoB IL-1Ra u IL-8 6binu cTa-
TUCTUYECKN HE 3HAYUMBI.

MN3BecTHO, YTo critoHa obnagaeT onpeaeneHHbIMI
HedoCTaTKaMy Y YPOBHW LIUTOKMHOB B HEMN MpuUCyT-

Ky6aHckun Hay4HbIi MeguumHcknin BecTHuK / Kuban Scientific Medical Bulletin

CTBYHOT B MEHbLUMX KONMYecTBax, YeM B LECHEBOW
KMOKOCTW, YTO O3HA4YaeT, YTO aHanuabl OOSTKHbI
ObITb BbICOKOYYBCTBUTENbHbIMKU [22]. CoOTBETCT-
BEHHO, Hanbonee NepcnekTMBHOM cpeaon Ans Bbi-
SBNEHNST MOMEKYNsApHbIX BMOMapkepoB cuMTaeTcs
OecHeBas XXnaKocTb [23-25].

B HacTosiLem mnccnegoBaHnn LUMTOKMHBI, cneum-
duyHble Ans BocnanuTenbHOW dasbl naToreHesa
XPOHUYECKOrO0 MNapofoHTMTa, Obinv npoaHanuau-
poBaHbl B OECHEBOW XWOKOCTU C MCMNONb30BaHU-
€M UMMYHOMEPMEHTHbBIX aHanuM30B Yy MNauueHToB
cnmerowmmMmes 3abonesaHnem 1y 30OpOBbIX M0Aen
KOHTPOJTbHOW Fpynmbl 4O 1 NOCIEe KOHCEPBATUBHOTIO
neyenus. CornacHo pesynbraTtaM MCCreAoBaHus
ypoBHU umTokuHOB IL-13, IL-8, TNF-a cHuxanucs,
a ypoBeHb uuTokMHa IL-1Ra noBbiwancs Ha Bcex
BPEMEHHbIX MNPOMEXyTKax HabnwogeHua B obe-
MX rpynnax XpoHMYecKkoro napogoHtuTta. OgHako
neyeHne OCHOBHOW rpynmnbl C MOMOLLbIO TpaguLum-
OHHOWM Tepanuu C BKIOYEHMEM npenapara «Xno-
pPOhUNINNAT» XapakTepu3oBarnocb YCKOPEHHbIMMU,
B CPaBHEHMUM C TPaAULMOHHBIMW MeTogaMu Tepa-
nun, TemnamMmm HopManusauumm yYpoBHeEW uccneny-
€MbIX LUTOKMHOB, YTO CBUOETENBCTBOBANIO O NPO-
TuBOBOCNaANUTENbHOM 3PPEKTUBHOCTM NpenapaTa
«Xnopodunnunt». Taknm obpasom, Habnoganack
TecHas cBsA3b Mexay ypoBHsmu IL-1B3, IL-1Ra,
TNF-a B AeCHeBOW XUAKOCTU U BUONOrmyeckumu
acrnekTaMm XpOHMYECKOro NapofoHTMUTa. JTa B3a-
MMOCBSI3b MOXET ObITb norne3Ha Ansg o0bekTuBu-
3aUMM COCTOSIHMS TKaHeW napodoHTa MpPU XPOHU-
YEeCKOM MapofOoHTUTE, MPOrHO3MPOBaHUS TEYEHUS
3aboneBaHnNa 1 MOHUTOPUHIra OTBETa Ha NnevYebHble
MepOonpuUsTUS.

YPOBHU KITMHUYECKMUX MapaMeTpoB y NaunmeHToB
C XPOHWYECKMM TreHepanm3oBaHHbIM MapOLOHTU-
TOM B HaCTOSILLEM MccneaoBaHnn Gbiny Bbile, Yem
Y 300pOBbIX MOAEN KOHTPONbHOW rpynnel. Bee knu-
HUYeCcKne napaMeTpbl 3HAYMTENbHO YIYyYLIMITUCH
y naumMeHToB 06eunx rpynmn XpOHUYECKOro NapoaoH-
TnTa Yepes 14 cyTtok, 3 n 6 mecsueB Nocrne KOH-
CEpBATMBHOIO JIEYEHUS MO CPABHEHMIO C YPOBHAMM
00 nedenus. OgHako TpaguUMOHHOE KOHCepBa-
TMBHOE IleYeHne C BKMYeHeM npenapara «Xrno-
pohmnnunT» No3BonsieT OOCTUYbL Gonee paHHero
CHWXEHWs1 BOCMNanuTemnbHbIX MPOLECCOB B TKaHSX
napoAoHTa N KPOBOTOUMBOCTU LECEH.

3AKIIOYEHUE

BbisBneHHass no pesynbrataMm NpoOBEeOEHHOro
NCCNenoBaHNs KIMUHMYECKas M MMMyHonorude-
ckast 9PEKTMBHOCTb MO3BOMSET pPEKOMEeHOOoBaTb
npenapat «XnopounnmMnT» ANAs UCMNONb30BaHUSA
B Ka4dyecCcTtBe AOonoJjiHeHnda K TpaaUUuMOHHOMY KOH-
cepBaTMBHOMY rnedeHuto. Pesynbratbl onpege-
neHnst ypoBHA umTokmHOB IL-1B, IL-1Ra, TNF-a
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y NaumMeHTOB C XPOHMYECKUM NapogdOHTUTOM MOTyT
ObITb MOTEHUMANBHO MOMNE3Hbl A1 OLEHKM peakuun
TKaHeW NapofdoHTa Ha Tepanuio.

COOTBETCTBUE NMPUHLUUIMAM 3TUKU

lMpoBeneHve wuccnegoBaHusa opobpeHo Hesa-
BMCMMbIM 3TMYECKMM KOMMUTETOM doedeparnbHoro
rocyaapCTBEHHOro GromxeTHOro obpasoBaTenbHOIO
yupexaeHus Bbicllero obpasoBaHust «KybaHckun
rocyaapCTBEHHbIV MeAULMHCKMA YyHUBEPCUTET» Mu-
HUCTepCcTBa 3gpaBooxpaHeHns Poccuiickon Pepe-
pauun (yn. um. Mutpocana CeguHa, g. 4, r. Kpac-
Hogap, Poccus), npotokon Ne 81 ot 11.10.2019 r.
Bce nuua, Bowegwve B nccrieqosaHve, nognvucanu
NMCbMEHHOe WHAOPMUPOBaHHOE [06POBOMbHOE
cornacwue.
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3y6 AA.

Paspabotka koHuenumn — cpopmumpoBaHune ngen; gop-
MYINMPOBKA W pasBUTUE KINIOYEBbLIX Lienen 1 3agad.

[poBegeHne uccnegoBaHUMs — aHanu3 u MHTepnpe-
Tauna nonyvYeHHbIX OaHHbIX.

MoaroToBka 1 pefakTMpoBaHUE TeKCTa — KPUTUYECKUIA
NepecMoTp YepHOBMKA PYKOMUCU C BHECEHUEM LIEHHOTO
3aMeyaHusi MHTEMMEKTYyanbHOroO COAEPXKaHWs; ydvacTue
B HAy4YHOM [M3alHe; co3haHne OKOHYaTENbHOro BapuaH-
Ta pyKonucu.

YTBepXKaeHne OKOHYaTenbHOro BapuaHTa crtatb — npu-
HATUE OTBETCTBEHHOCTM 3a ee acnekTbl paboTbl, LEenocT-
HOCTb BCEX YaCTEN CTaTbM N €e OKOHYaTENbHbIN AM3aliH.

[MpoBegeHne CTaTUCTMYECKOrO aHanu3a — MpuMeHe-
HUe CTaTUCTU4YEeCKUX, MaTtemMaTudecknX, BblHUCITUTENb-
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HbIX WMX OpYrMx doopMarnbHbIX METOAOB AJ1sS aHanusa
M CUHTE3a JaHHbIX UCCreaoBaHus.

Bmsyanmsaum — NOAroToBKa BU3yalibHbIX AAHHbIX.

PecypcHoe obecneyeHne wuccrnegoBaHnss — npeno-
CTaBrneHumne 06p33LI,OB ana npoeegeHna aHannsa.

FanBopoHckas T.B.

PaspaboTka koHuenumn — popmMupoBaHne naen; dop-
MYNUPOBKA 1 pa3BUTME KIKOYEBbLIX LieNnen 1 3agay.

I'IpOBe,qume ncenenooBaHna — aHanms U UHTep-
npetauma nonyvYeHHbIX AaHHbIX.

MoaroToBKa M pefakTUpOBaHUe TeKCTa — KPUTUYECKUI
NepecMoTp YepHOBMKa PYKOMMUCK C BHECEHMEM LIEHHOTO
3aMevYaHns MHTENNeKTyanbHOro codepXaHus; ydvactue
B HAay4YHOM [um3aiiHe; Co3daHne OKOHYaTerbHOro BapuaH-
Ta pyKOmumcy.
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YTBEPXXAEHNE OKOHYaTeNlbHOro BapuaHTa cTaTbh —
NMPUHATME OTBETCTBEHHOCTW 3a €€ acnekTbl paboThl,
LIENOCTHOCTb BCEX YacTel CTaTbW U ee OKOH4YaTernbHbIN
On3anH.

MypaTtoBa A.1O.

PaspaboTka koHuenumm — popmmpoBaHue naeun; dop-
MYIMPOBKA W pa3BUTUE KIOYEBbIX LiENen 1 3agay.

[lpoBegeHne wuccnegoBaHns —
npetauua nony4vYeHHbIX JaHHbIX.

aHannm3d wu uHTep-

[NoaroToBka v pegakTupoBaHme TeKCTa — KPUTUYECKUI
nepecMoTp 4YepHOBUKa PYKOMUCU C BHECEHUEM LIEHHOro
3aMedaHuna UHTeNneKTyanbHOro coaepXxaHuda, y4dactue
B HAy4YHOM AM3airiHe; co3gaHne OKOHYaTeNnbHOro BapuaH-
Ta pykonucu.
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NCXO0Lbl MIHTEHCMBHOT O NEYEHIA W PASNTIAYAA BEIXUBLLIX
W YMEPLUUX NALIUEHTOB B COCTOAHUN TEPMUHATIBHON KOMbL:
PETPOCIMEKTIABHOE ObCEPBALIMOHHOE CCJIEIOBAHUE

T. Y. Konapesal, 10. I1. Maasbiies:%’, B. B. ToAy610B2

"[ocydapcmeeHHoe 6100xemHoe yupexoeHue 30pagooxpaHeHus

«HayyHo-uccnedosamenbckull uHemumym — Kpaeeasi KnuHudeckasi 6onbHuua Ne 1

umeHu npogpeccopa C.B. Oyanosckozo» MuHucmepcmea 30pasooxpaHeHusi KpacHo0apcKkoz20 Kpas,
yn. 1 Mas, 8. 167, 2. KpacHoOap, 350086, Poccusi

2 @edepanbHoe eocydapcmeeHHoe bodxemHoe obpazogameribHOE y4YpexoeHue
8bicwez0 obpasosaHusi «KybaHckul 2ocydapCmeeHHbIU MeOUUUHCKUU yHUgepcumems
MuHucmepcmea 30pasooxpaHeHusi Poccutickol @edepauyuu

yn. um. MumpogaHa CeduHa, 0. 4, e. KpacHodap, 350063, Poccus

AHHOTALMKA

BBepgeHue. PaHHAA anarHocTuka ucxona KpUTUYECKOro COCTOSIHUS, 0DYCNOBNEHHOro Tep-
MVHanNbHOM KOMOWR, Ba)kHa A5 onpeaeneHuns NporHo3a u Bbibopa TakTUKN BeAeHUS NauueH-
Ta Ha aTane NocTynieHns B MEANLUHCKY OpraHM3aunio. OTOT acnekT ocTaeTcs HegocTa-
TOYHO M3YYEHHBIM, YTO OOBSCHAET HEOOXOAUMOCTb NMOUCKA 3HAYMMBbIX KPUTEPUEB PasNUYInin
YMEpPLUMX U BOCCTAHOBUBLLUXCS OO0 pasHbIX YPOBHEN CO3HAHWUA NaLMEHTOB, 06begMHEHHbIX
OnarHo3om — TepMuHanbHas koma (koma lll, 3anpegencHas).

Llenb uccnegoBaHusa — npoaHann3anpoBaTtb pe3ynbraTbl MHTEHCUBHOIO NeYyeHna nayneH-
TOB B TepMI/IHaJ'IbHOﬁ KOM€e N YCTaHOBUTb pa3nnyna mexagy NcxoaHbiM COCTOAHMEM yMepLUnX
M BOCCTAHOBUBLUNXCA OO0 pa3HbIX ypOBHeVI CO3HaHuA nauyneHToB.

MeTtonabl. [poBedeHo peTpocnekTnBHoe obcepBaunoHHoe nccnegosarHve 210 naumeHToB
B Bo3pacTe oT 21 go 65 neT, rocnMTanuanpoBaHHbIX B OTAEeNeHWe aHecTe3nonorum-pea-
HMMauMn rocyaapCTBEHHOro OKAXEeTHOro yupexaeHus 3gpaBooxpaHeHus «Hay4yHo-uc-
cnepoBaTenbCKnn MHCTUTYT — KpaeBas knuHudeckasa 6onbHUua Ne 1 nmeHn npodeccopa
C.B. Ovanosckoro» MuHuctepcta 3gpaBooxpaHeHnsa KpacHogapcKkoro kpas ¢ AuarHo3om
«TepMmuHanbHas koma» B nepuog ¢ 2010 no 2015 rog. B nuccnegosaHme He BKNKOYanuchb na-
LMeHTbl ¢ 6epeMeHHOCTbIO, TMCTONOrMYeckn NOATBEPKAEHHBIMY 3[1I0KAa4E€CTBEHHLIMU HOBO-
obpasoBaHusiMn, 3abonesaHnsIMn cepaeyHo-cocygmcTon cuctemsl (3—4-n knaccel no NYHA
(The New York Heart Association)), TepMUHanNbHbIM LMPPO3OM NeYeHn, XpoHU4eckon bones-
HbIO MOYEK Ha CTagum remoavanusa. B 3aBMCUMOCTM OT MCXOA4a KPUTUYECKOrO COCTOSIHUS
MOCTYNMBLUMX NauUMeHTOB pasgenunu Ha rpynnbl: 1-a rpynna (n = 101) — nauueHTbl, UMeB-
e HebnaronpusaTHble ncxofbl; 2-a rpynna (n = 109) — naumMeHTbl, UMeBLUWE OTHOCUTENb-
HO BnaronpusiTHble NCXoAbl (BOCCTAHOBIIEHME 4O YPOBHSA CO3HaHusA oT 4 6annos n 6onee
no wkane koM Ma3aro). OueHKy COCTOSIHUS OCYLLECTBASANM HA OCHOBAHWUW OOCTYMHbIX KMW-
HMYecknx AaHHblX. CTaTucTnyeckyto o6paboTKy MONyYeHHbIX pe3ynbTaTtoB MCCNeaoBaHUN
OCYLLEeCTBNANN HenapameTpu4yecknmm metogamu C UCnonb3oBaHnem nporpamm Microsoft
Excel 10 (Microsoft, CLLUA) n Statistica 6.0 (StatSoft, CLLA).

Pe3ynbtaTtbl. CTpyKTypa netaneHOCTN Ha OOHE TEPMUHANBLHON KOMbI NPY ANarHo3e: coveTaH-
Has TpaBMa — 54%, remopparny4ecknin MHCynsT — 56%, M30nMpoBaHHasA YepenHo-MO3roBas
TpaBma — 37%, OCTpble HapyLLUEHUS MO3roBOro KpoBoobpaLleHnsi MO ULLEMUYECKOMY TUMY —
33% un ocTpas nocTrMnoKcu4eckas gucumMpkynaTopHas aHuedanonatua — 11%. Mexay ymep-
UMMM W BBRKMBLUUMU BbINM NONyYeHbl MEXTPYNMNOBbIE€ Pa3nnyng no creayLwmm nokasaTensim:
BO3pacT (cTapLue ¢ HebnaronpuUsiTHeIM UCX0A40M); AeULNT OCHOBaHUN — Ha 52%; rnioko3a —
Ha 47,6%; TponoHWH — Ha 47,1%; kanuii — Ha 13,7% v CyTOuYHbIV anype3 — Ha 27,5%.
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3aknroueHue. |_|OJ'Iy‘-IeHHbIe pes3ynbraTthbl C BbICOKOW BEPOATHOCTbIO AAK0T BO3MOXHOCTb UX
MCNnoJib30BaHNA B KOMMNJIEKCE KIMNHNYECKOro, MHCTPYMEHTAlIbHOIo U na6opaTopHoro obcne-
OoBaHNA naumMeHTa C Uenbio paHHero BbldBI1E€HUA rpynnbl pUCKa Heﬁj'laFOI'IpVIﬂTHOFO mcxoaa.
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INTENSIVE CARE OUTCOMES AND DIFFERENCES BETWEEN
SURVIVORS AND DECEASED PATIENTS IN A TERMINAL COMA:
A RETROSPECTIVE OBSERVATIONAL STUDY

Tatyana I. Konareva', Yuriy P. Malyshev"?", Vladislav V.Golubtsov?

'"Ochapovsky Regional Clinical Hospital No. 1
Pervogo Maya str.,167, Krasnodar, Russia, 350086

2 Kuban State Medical University
Mitrofana Sedina str., 4, Krasnodar, Russia, 350063

ABSTRACT

Background. Early prognosis for the outcome of a coma-induced critical condition is central to
selecting an optimal tactic for patient management. This question remains insufficiently stud-
ied, thus justifying the task of identifying significant criteria for differences in terminal coma pa-
tients (stage lll, irreversible) who died and those recovered to different levels of consciousness.

Objectives. To analyze the intensive care outcomes for patients in a terminal coma and to
establish differences between the initial state of patients who have died and those who have
recovered to different levels of consciousness.

Methods. A retrospective observational study was conducted on 210 patients aged 21 to 65
hospitalized in the Anesthesiology and Resuscitation Unit of Ochapovsky Regional Clinical
Hospital No. 1 (Krasnodarsky Krai) with a diagnosis of terminal coma in the period from 2010 to
2015. The study did not include patients with pregnancy, histologically-confirmed malignancies,
cardiovascular diseases (NYHA classes llI-1V, according to the New York Heart Association
Functional Classification), terminal liver cirrhosis and chronic kidney disease at the stage of
hemodialysis. Depending on the critical condition outcome, the admitted patients were divided
into groups: group 1 (n = 101) — patients with adverse outcomes; group 2 (n = 109) — patients
with relatively favorable outcomes (recovery to a level of consciousness at score 4 and higher,
according to The Glasgow Coma Scale). The condition was assessed with referring to available
clinical data. Statistical processing of the obtained study results was carried out via nonpara-
metric techniques using Microsoft Excel 10 (Microsoft, USA) and Statistica 6.0 (StatSoft, USA).

Results. The mortality structure against the background of a terminal coma in the following
diagnosis: polytrauma — 54%, hemorrhagic stroke — 56%, isolated traumatic brain injury —
37%, acute cerebrovascular accidents (ischemic type) — 33% and acute posthypoxic dyscir-
culatory encephalopathy — 11%. Intergroup differences between the deceased and survivors
were obtained in the following parameters: age (older with unfavorable outcome); base defi-
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cit — by 52%; glucose — by 47.6%; troponin — by 47.1%; potassium — by 13.7% and daily
diuresis — by 27.5%.

Conclusion. The obtained results are likely to be used in a combination of clinical, instrumen-
tal and laboratory examinations in order to provide early detection of the risk group with an
adverse outcome.
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BBEOEHUE

KomaTo3HOe cOoCTOsiHME — BbIKMHOYEHNE CO3Ha-
HWUSI C MOSTHOW YTPaTOW BOCMPUSTUSA OKPY>KatoLLEero
Mupa, camoro cebst u Apyrmx npusHakoB ncuxuye-
cKkon peAtenbHocTu. B 3aBucumocTy oT rmy6uHbl
KOMaTO3HOrO COCTOSAHMSA MOYTY MOMHOCTbLIO UKW NOr-
HOCTbIO yTpayeHbl peakLumn Ha BHELLHME pasapaxm-
Tenu. [na TepMuHanbHon koMbl (Koma 1l ctenenu,
3anpefernbHas) XapakTepHbl MbllleYHas aToHwus,
apedriekcusi, HeNoABWXHbIE rnasHble A6roKn, Kpu-
TUYECKNE HapYLUEHUS XU3HEHHO BaKHbIX (DYHKLIMN
(paccTponcTBa putMa 1 4acToTbl AblXaHWs, BNAOTb
[0 anHoa, kpoBoobpalleHus n ap.)"' [1].

Matodmamonormio Kombl hopmupytoT nMbo me-
XaHun4yeckas OeCTPYKUMSA XXU3HEHHO BaXKHbIX yvacT-
KOB CTBOMNa Mo3ra unm Kopbl 6oMbLUMX nonyLiapui
(opraHuyeckas koma), NMMbo HapyLleHne 0OMEHHbIX
npoLeccoB B Mo3re (MeTabonuyeckas koma) Bcrnea-
CTBME TUMOKCUW, ULLEMWUN, TUMNOIMMKEMUN UMK Ne-
KapCTBEHHOW WNN arnkorofibHOM MHTOKCMKaumu [2].
KomaTo3Hble COCTOAHUS AensaT Ha TpaBMaTude-
ckne u HeTpaBmatuyeckme. OnpegenuTb AMarHo3
PYHKLMOHANbHOTO COCTOSIHAS NauMeHTa MOXHO
Ha OCHOBaHWW Pe3yrbTaToB KIMHNYECKOro, MHCTPY-
MeHTanbHOro 1 nabopartopHoro obcnenoBaHus na-
umeHTa? [2, 3] c ogHOBPEMEHHbBIM OCYLLECTBIIEHNEM
HEOTMNOXHbIX MEPOMPUATUI UHTEHCUBHOTO NEYEeHNs
KMU3HEYrpoxKaoLwwmx HapyLweHui® [4].

Haunbonee yacTtble NpuYMHbI Pa3BUTUS KOMaTO3-
HbIX COCTOSIHAI Y MauMeHTOB, MOCTYNMBLUMX B OT-
[AerneHVe WHTEHCUBHOW Tepanuu M peaHnMauuu:
remopparMyeckmin U ULEMUYECKUIA UHCYMLT, NOnu-
TpaBma, M30MMPOBaHHas YepenHo-Mo3roBasi Tpas-

Ma, OCTpble MOCTIUMOKCUYECKME COCTOSIHUSA U Ap.
[1]. TwatenbHoe obcnegoBaHWe M TOYHast guarHo-
CTMKa YPOBHS CO3HAHWS N MCX04a KPUTUYECKOTO CO-
CTOSIHWS Ba>KHbl ANS onpedeneHns nporHosa, oco-
©€eHHO Npu yCTaHOBNEHUN AMarHo3a cMepTy Mo3ra,
1 BblbOpa TakTUKK BegeHust naumeHTa [3]. Tak, Bbl-
AerneHve rpynnbl pucka HebnaronpuaTHOroO Mcxoga
Nno3BOMSET ONTUMU3NPOBATb MOArOTOBKY OOHOPOB
opraHos [5].

[na oueHkn HapyLlueHWA CO3HaHUSA B OCTPbIX CO-
CTOSIHUAX KakK TpaBMaTUYeCKOW, Tak U HeTpaBmatu-
YEeCKOW 3TMONOrMM NONyNspHbI 6annbHbIe LWKarb! [6].
3710 Wwkana kowmbl Masro n FOUR [3, 7-11], coaep-
Xallume nerko npuMeHNMbIe Ha NpakTUKe KpUTepun.

B nwutepatype npeacrtaBneHo mano uvccrnego-
BaHWI, OTpaXKawoLMX 4YacToTy BCTPEYaemMoCTU KO-
MaTO3HbIX COCTOSIHUIA pasHOro reHesa B pearibHOM
nonynauMm nauMeHTOB aHeCTe3MOosoro-peaHnma-
LMOHHBbIX OTAeneHun [2], a Takke MNOCBALLEHHbIX
N3y4YEHNIO BO3MOXHOCTM MPOTrHO3MPOBAHNSA UC-
XOOOB KpavHe TsXKemnblX COCTOSHMM (Hanpumep,
TEPMMHANbHOW KOMbI), BHE 3aBMCUMOCTM OT BbI3-
BaBLUMX UX NpUYMH. B HacTosLLee BpeMs He cylle-
CTBYET OOLLENPUHSATBLIX PEKOMEHAALNI MO BEOEHWNIO
nauneHToB C HETPaBMaTMYECKON KOMOW HEN3BECT-
HOrO MPOUCXOXAEHUSI B OTAENEHUM HEOTIOXHOM
nomowy [12]. Ncxogsa n3 ckasaHHOrO MOXHO nona-
ratb, YTO €CTb HEOOXOOMMOCTb MOMCKA 3HAYMMbIX
KPUTEPMEB Pa3NUYMiA yMEpLUMX U BOCCTAHOBMB-
LUMXCA OO pasHblX YPOBHEW CO3HaHWSI MaLWEHTOB,
00ObEeAMHEHHbIX ONArHO30M TSXKECTU KPUTUYECKOTO
COCTOSIHUSI «TepMUHanbHaa Koma». OTU acnekThbl
OCTalTCsA HEAOCTATOYHO U3YYEHHbIMM.

' CkeopuoBa B.W., l'yces E.W., Benoycosa O.b., Hukudopos A.C., HukoHoB A.A. Co3HaHue u e2o paccmpolicmea. Komamo3s-
Hble cocmosiHus /| B kH.: Hesponoeus: HayuoHanbHoe pykosodcmeo: B 2-x T. T. 1, rn. 7 / nop pea. E.W. l'ycesa, A.H. KoHoBanoga,
B.W. CkBopuoBoii. 2-e u3g., nepepab. n gon. M.: FTOOTAP-Meawna, 2022. C. 234-243.

2 Ckopome A.A. KamyaTHos I1. P. KnuHu4eckoe ob6credosaHue I/ B kH.: Hesponoaus: HayuoHansHoe pykogodcmeo: B 2-x T.T. 1.,
m. 1/ nog pea. E.W. l'ycesa, A.H. KoHoBanoBa, B. . CkBopuoBoii. 2-e usg., nepepab. u gon.M.: FTOOTAP-Meaua, 2022. C. 25-39.
3 Stibgen J.-P., Plum F., Kochuek P.M.. Koma // B kH.: Pykogodcmeo no kpumu4deckol meduyuHe | nop pen. XK. J1. BeHcaHa. lMep.
C aHrn. nop Hayu. pea. E.B. Ipuropeesa. B 2 1. Cl16.: Yenosek, 2019. T. 1. C. 315-334.
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Llenb nccnegoBaHus — npoaHanvanpoBaTtb pe-
3yrbTaTbl UHTEHCYBHOIO NEYEHNs NALNEHTOB B TEp-
MWHaNbHOW KOME W YCTAHOBUTb Pasnuuusi Mexay
NCXOOHBbIM COCTOSIHUEM YMEPLUMX U BOCCTaHOBMB-
LUMXCA OO0 pasHblX YPOBHEN CO3HAHMS MaueHToB.

MeToabl

IOwn3anH uccnepgoBaHus

lMpoBeoeHo peTpocnekTuBHoe obcepBauMOHHOE
nccnegnosaHue 210 AaHHbIX MeOULUMHCKUX KapT na-
LMeHToB B Bo3pacte oT 21 oo 65 nert, rocnutanu-
3MPOBaHHLIX B Cheuuann3npoBaHHoOe oTAeneHne
aHecTes3nonorM-peaHMmaumnm MeanumnuHCKon opra-
HU3auun, C AnarHo3oM 3anpeaenbHON KOMbI.

YcnoBusa n poBeOoeHUA uccriegoBaHus

B BbIOOPKY BKIMOYEHbI OaHHbIE MELMULMHCKMX
KapT NauMeHTOB, roCnMUTanmn3vpoBaHHbIX 3a Nepu-
oa ¢ 2010 no 2015 rogbl B cneunanuanMpoBaHHoe
OTAeneHve aHecTesnonorun-peaHmarmn Ne 3 ro-
CYLapCTBEHHOro OOMKETHOrO YyYpexaeHus 3gpa-
BOOXpaHeHuUs «Hay4yHo-uccrnegoBaTenbCkUn MHCTU-
TyT — KpaeBas knmHnyeckas 6onbHuua Ne 1 nmenu
npodbeccopa C.B. Ouvanosckoro» MwuHucTepcTea
3npaBooxpaHeHus KpacHogapckoro kpas (BY3
«HNN — KKB Ne 1»).

KpMTepMVI cooTBeTCTBUA

Kpumepuu eknrovyeHusi

MogTBepxaeHHbIN amnarHo3 «koma lll» nnn «3a-
npegenbHasa, TepMuHanbHas Koma», BO3pacT
oT 21 0o 65 ner.

Kpumepuu HesKnrouyeHusi

BepeMeHHOCTb, TMCTONOrMYeckn MNOATBEPKAEH-
Hble 3roKavYeCcTBeHHble HOBOOBpa3oBaHus, 3abone-
BaHUS cepaevHO-COCyaNCTOoN cucteMsl (3—4-1 knac-
cbl no NYHA (The New York Heart Association)),
TepMUHarnbHbIA LMPPO3 MeYeHn, XpoHudeckasi 6o-
Ne3Hb NoYek Ha cTaaumm remoauanmaa.

OnucaHue Kpumepuee coomeemcmeus
(OuazHocmu4eckue Kpumepuu)

OT6Op NauMEeHTOB OCYLLIECTBMSANCS  WCXOAA
N3 CTEMEHN YrHETEHUS CO3HAHUS NPY NOCTYMMEHUN.
B kauyecTBe oLEHOYHOW Oblna Ucrnonb3oBaHa Lika-
na kom [nasro, a nopor ans sepudurkaumm 3anpe-
OErnbHOM KOMbI OblN MPUHAT Ha ypoBHe 3 Ganna.
[ns nporHo3MpoBaHMs MCXOAOB MCMOMb30BalMCh
OOMNONMHUTENbHbIE KPUTEPUKN, OLEHMBAIOLLNE FEMO-
OVNHAMUKY, KUCMOTHO-LLENOYHON, OMOXMMNYECKUN
N BOLHO-3MEKTPOSTUTHbIN COCTaB KPOBW.

Mod6op yyacmHukoe e 2pynnbi

MpoBeOoeH CKPUHMHI AaHHbIX MEOULMHCKMX KapT
558 maumMeHToB B COCTOSIHMM KOMbI, MOCTYMMUBLLMX
B creunannsMpoBaHHOE peaHUMaLMOHHOEe OTAerie-

44

2022 | Tom 29 | Ne 6 | 41-52

HUe MeanUMHCKON opraHmnsaumn. M3 Hux 348 He co-
OTBETCTBOBaNM  KpPUTEPUSM  BKIodeHMs.  Bcero
B aHanu3 BkMoYeHo 210 MeanUMHCKNX KapT cTauu-
OHapHbIX BOMbHbIX. B 3aBMCMMOCTM OT MCxoda Kpu-
TUYECKOro COCTOSIHUSA, MOCTYNUBLUMX NALMEHTOB pas-
aenunu Ha rpynnbl: rpynna | (n = 101) — naumeHTs,
nMeBLUNEe HebraronpusaTHble ucxodbl; rpynna ll (n =
109) — naumeHTbl, UMEBLUNE OTHOCUTENBHO Graro-
NPUATHbIE NCXOAbl (BOCCTAHOBIEHNE OO YPOBHS CO-
3HaHuA oT 4 6annos 1 6onee no Lwkane koM Masaro).

LleneBble nokasaTtenu nccriegoBaHus

OcHoegHoll nokazamesb uccriiedosaHus

Mcxon KpUTMYecKoro coctosiHus — Hebnaronpu-
ATHBIA UM BOCCTaAHOBMEHWE A0 PasHbIX YPOBHEM
CO3HaHWSA B TEYEHWE BPEMEHW HaxoXaeHNs B Mean-
LIMHCKOW OpraHusaumm, a Takke pasnmyms UICXo4oB
Mo JOCTYMHbIM B KITMHUKE KPUTEPUSIM.

HononHumensHble Nnokazamenu
uccniedoegaHust

B pamkax HacToslLLero uccnegoBaHns He npeayc-
MOTPEHbI.

MeToabl namepeHusa yeneBbixX nokasaTernew

Bce nauymeHTbl 6GbiNM rocnMTanua3npoBaHbl
Mo 3KCTPEHHLIM MoKasaHusM. VM npoBenu npwu-
HATBIA B KNMHMKE anroputm obcrneaoBaHUst U UH-
TEHCMBHYIO Tepanuio (pecnupatopHyl U reMoau-
HaMMYeCKylo NoaaepkKy, OonTUMM3aLNI0 BOAHOMO
N 3NeKTponuTHoro GanaHca, cuMMITOMaTU4Yeckoe
neyeHue). MNMokaszaHnem Ons Hayana MCKYCCTBEH-
HOW BEHTUNALUK NErkux Oblno HanM4yme Komsbl, an-
HO3 UMW HapyLUEHUs] pUTMa AblXaHuUsl, TMNOKCEMUS
n ap. [14].

OueHky LileneBbIX NokasaTenern NpoBoAUNN MO cre-
OyOLWMM, MOMyYEHHbIM MpWU MOCTYNMeHUuM napame-
TpaMm: BO3pacT NaumeHTOB, MPSIMOE N3MEPEHME CUCTO-
nndeckoro (ALc), anactonuyeckoro (ALA) v cpegHero
(AOcp) apTepuanbHOro [OaBrneHusl, LEeHTparibHOro
BeHo3Horo paenexusa (LIBL), 4yacTtoTbl cepaeyHbix
cokpawenni (UCC); dpakuum BbIBpoca neBoro xe-
nynoyka; Temnepartypbl Tena, pH, ypoBHsa napumans-
HOTo HanpskeHus yrnekucrioro rasa (PaCoO,) v kucro-
poaa (PaO,), conepxaHusa Na* n K* 1 HCO, B nna3we,
n30bITka unn aedmumTa BydepHbix ocHoBaHun (BE),
ypoBHs remornobuHa (Hb), rematokputa (Ht), moue-
BWHbI, KpeaTWHWHA, [TII0KO3bl, TPOMOHWHA, ObLLEero
6ernka, CyTO4HOro MOYeoTAENeHs.

MepemeHHbIe (NpeanKTOpbI, KOHdayHaepbl,
MogudukaTopbl acpdekTa)

[ns ncknioveHns nckaxkarolmx ¢akTopoB eLle
[0 Havyana nccnegoBaHus OblNY UCKMOYEHbI Mean-
LMHCKME KapTbl B6OMNbHbLIX ¢ BepUULMPOBaAHHBIMU
COCTOSIHUEM  anKOrofibHOro WM  HapPKOTUYECKOro
ONbsIHEHUS, CrlyYaun BbIpaXXEHHbIX METaboNNYeCKmX
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lMoTeHumnanbHO BKOYaeMble Criyyam
n =558

[ He oueHeHo no kputepusam BknodeHus (n = 0)

OLeHEHO MO KPUTEPUSIM BKITHOYEHMS
n =558

1
BkntoyeHo B nccneposaHune

He cooTBeTCTBYIOT KpUTEPUSIM BKINtoHeHUS (N = 348)
- He cooTBeTCTBYHOT AMarHosy «koma 3» Unu «3anpegernbHas
| U aToHn4eckas koma» (n = 89);
- Bospact meHee 21roga n 6onee 65 net (n = 156);
- Hannume conytctBytowmx natonorum (n = 103)

n=210

BbI6bino 13 HabntogeHua (n = 0)

[aHHble JoCTynHble AN aHanmMaa:
OueHka ucxoga KpUTMYeCcKoro coctosiHus (n = 210)

pynna |
n=101

Mpynna ll
n=109

OueHka Ho3onorn4eckomn hopmbl 3aboneBaHunst, KITIMHNYECKUX 1 na6opaToprlx nokasartenemn

3akoH4YMNM uccrnegoBaHne
n=101

3aKkoH4YUNM nccregoBaHue
n=25

Puc. bnok-cxema dusaliHa uccriedog8aHusl.
Fig. Study Schematic Diagram

OTKMOHEeHWN (Kaxekcus unu oxupenue IV crenexn),
Tshkenas aHemusi NtoOon 3TMONOrNN.

CraTucTuyeckue npoueaypbl

MpuHyunsl pacdema pasMmepa ebI60pKuU

ViccnegoBaHne BbIMOMHEHO CMMOLWHBIM - Me-
TOAOM nyTeM oTbOoOpa MEeAUUMHCKUX KapT C Au-
arHo3om «TepMUHarnbHas, 3anpegernbHas,
mnu koma Iliy».

Cmamucmuyeckue Memoosi

Cratnctmyeckyto 06paboTky Nony4YeHHbIX pe3ysb-
TaTOB MCCeAoBaHNI OCYLLECTBIANM HenapamMeTpu-
4YeCKMK MeTogamu C UCNOMb30BaHWEM NPOrpaMMbl
Microsoft Excel 10 (Microsoft, CLUA) n nporpamm-
Horo nakeTta Statistica 6.0 (StatSoft, CLLUA). Bennun-
Hbl YMCMOBbLIX 3HAYEHWI MokasaTenew npueeaeHbl
B Buae meguarbl (Me), 25-ro n 75-ro npoueHTunemn
(25% wn 75% cooTBeTCTBEHHO). [AnA cpaBHeHUS
OaHHbIX MCNoMnb30oBany HenapameTpuyeckun U-kpu-
Tepun MaHHa — YUTHK, NpeaBapuUTenbHO NPOBOAS
NPOBEPKY Ha COOTBETCTBUE HOPMAaslbHOMY 3aKOHY
pacnpegeneHuns ¢ nomosto kputepus LWannpo —
Yurnka. [Npn cpaBHEHNU-CTaTUCTUHECKM 3HaYUMbIMM
cuntanu pasnuuus npu p < 0,05.

PE3YJIbTATbI

¢OpMMpOBaHVIe BbIGOpKVI nccrnenoBaHus

dopmmrpoBaHme BbIBOpKK, a Takke Bnok-cxema auv-
3arHa nccnegoBaHus NpeacTaBneHbl HA PUCYHKE.

Ky6aHckun Hay4HbIi MeguumHcknin BecTHuK / Kuban Scientific Medical Bulletin

XapakTepuCcTUKM BLIGOPKM (rpynn)
uccnenoBaHusa

BospacT nauveHtoB B 1-i rpynne coctasun 43
(22-65) roga, Bo 2-h — 40 (21-59) ner, p < 0,05.
CpaBHeHuWe pacnpegeneHus nauyeHToB B COOTBET-
CTBMM C HO30M10rM4eckMMmn hopmamm, NpUBEALLIMMU
naunmeHToB K KPUTUYECKOMY COCTOSHUKO (TepMu-
HanbHas Koma), U1 ICXO4OM UHTEHCUBHOTO NeYeHns
npeacTaeneHo B Tabnuue 1.

OcHOBHOM pe3ynbTaT uccriegoBaHus

B xome uccnegoBaHWs YCTaHOBMEHbI pasnnyus
MeXay UCXOOHbIM COCTOSIHUEM YMEpPLLMX U BOCCTa-
HOBMBLUMXCS OO Pa3HbiX YPOBHEW CO3HaHUS nauu-
€HTOB MO AOCTYMHbLIM KITMHUYECKUM KpUTEPUSIM.

Mony4yeHHble AaHHblE CBUOETENBLCTBYHOT, YTO Ie-
TanbHOCTb B rpynne, MOABEPrHyToW aHamuay (n
= 210), coctaBuna 48%. Tak, Ha (hoHe Tepmu-
HanbHOM KOMbI NPWU OMarHo3e «CoyeTaHHas Tpas-
mMa» (netanbHOCTb 54%) unu «remopparn4eckuii
WHCYNbTY» (netanbHOCTb 56%) MOXHO oOXuaaThb,
4YTO HebnaronpuATHbIN ncxog Oyaet 6onee Bepos-
TeH. B oTnnymne oT 3TOro naumMeHTbl C U30nMpoBaH-
HOW YepenHo-MO3roBOW TpaBMOW (NeTanbHOCTb
37%), OCTpblM HapyLleHMEeM MO3roBOro KpOBOO-
OpalleHns No Mwemu4eckoMmy Tuny (NeTanbHOCTb
33%) vnn ocTpor NOCTTUMOKCUYECKON ANCLMPKY-
NATOpPHOWM 3Huedanonatuen (netanbHocTb 11%)
BOCCTaHaBNMBanuncb [0 pasHbiX YPOBHEN CO3Ha-
HUA Yalle (Tabn. 1).
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Tabnuua 1. PacnpedeneHue nayueHmos 8 cCoomeemcmauu ¢ Ho30/102u4eckumMu gpopmamu 3abonesaHull u uc-
X000M UHMEHCUBHO20 NTIeYeHUs
Table 1. Patient groups by specific disease and intensive care outcome

CoueTaHHas TpaBma 38 (54%)* 32 (46%) 70
ymT 18 (37%) 31 (63%)* 49
OHMK UT 3 (33%) 6 (67%)* 9
OHMKTT 41 (56%)* 32 (44%) 73
onrga 1 (11%) 8 (89%)* 9
Bcero 101 (48%) 109 (52%) 210

IMpumeuanue: * p < 0,05 — mexrcepynnosvie pazauuus (xu?). YUMT — uepenHo-mo3zosas mpasma; OHMK UT — ocmpoe
HapyuleHue M03208020 Kpo8oobpauieHus no uiemuyeckomy muny; OHMK I'T — ocmpoe HapyueHie M03208020 KPOBO-
obpauieHus no eemoppazuteckomy muny; OIITAD — ocmpas nocmeunokcuueckas OUCUUPKYAAMOPHAA IHUedaronamus.
Note: * p < 0.05 — intergroup differences (Chi?). YMT — traumatic brain injury; OHMK HUT — acute cerebrovascular
accident (ischemic type); OHMK I'T — acute cerebrovascular accident (hemorrhagic type); OIIIA3 — acute posthypoxic
discirculatory encephalopathy.

Tabnuya 2. MeduaHHble pa3nu4us UCXOOHbIX noka3amenel 2eMOOUHaMUKU nayueHmos 8 mepMuHarbHOU KoMe
Table 2. Median differences in baseline haemodynamic parameters of patients in a terminal coma

Allc, MM pT. CT. 114 (100-125) 120 (111-141)*
ALA, MM pT. CT. 68 (60-78) 74 (61-85)*
A[cp, MM pT. CT. 82 (74-93) 89 (76-100)*
Ppakuuns Beibpoca,% 51 (48-55) 55 (50-55)*

Ipumeuanue: * p < 0,05 — medxncepynnoswvie pazauvus 1-it u 2-ii epynnst. AAc — cucmoauveckoe apmepuanbHoe 0as-
sneHue; AAO — duacmoaudeckoe apmepuanvHoe dasaenue; AAcp — cpedHee apmepudabHoe 0asAeHUe.

Note: * p < 0.05 — differences between groups 1 and 2. AAc — systolic blood pressure; AAJ0 — diastolic blood pressure;
AAcp — mean blood pressure.

Tabrnuya 3. MeduaHHble 3Ha4eHUs1 UCXOOHbIX nokaszameneld Memabosiudma u cymoYyHo20 Ouypesa nayueHmos
8 mepMUuHasbHOU KoMme
Table 3. Median differences in baseline metabolic values and daily diuresis parameters of patients in a terminal coma

pH 7,39 (7,34-7,44) 7,41 (7,38-7,46)*
Na*, MMornb/n 149,0 (141,8—164,0) 143,0 (138,7-150,9)*
K*, Mmonb/n 4,0 (1,2-6,8) 3,45 (2,7-4,2)*
[moko3a, Mmonb/n 12,4 (2,9-19,5) 6,5 (3,4-9,1)*
BE, mmonb/n -2,7 (-6,7...-0,7) -1,3 (-3,9...-1,1)*
TPONOHWH, HF/MN 0,17 (0,03) 0,09 (0,02-0,60)*
Temnepatypa Tena, °C 36,5 (35,5-37,4) 36,8 (36,4—-37,6)*
CyTouHbIN anypes, mn/cyT 4550 (2800-7400) 3300 (2200-5200)*

Ipumeuanue: * p < 0,05 — medxncepynnoswie pazauuus 1-ii u 2-ii epynnwt. BE — u36btmok uau deduuum 6ygepHovix 0CHOBAHUIL

Note: * p < 0.05 — differences between groups 1 and 2. BE — base excess and base deficit.

B Tabnuuax 2 n 3 npeacrtaBneHbl NokasaTenu re-
MOAMHAMMUKM U MeTabonuama, UMeBLLME 3HAYMMble
MEXIPYNMNoBbIE Pasnuyns.

Kak BugHo 13 t1abnuubl 2, MeanaHbl nokasaTtenemn
reMoguHaMUKN XOTS1 U He3HaunTenbHo (0T 5 8o 9%),
HO 3HAYMMO HIDKE OKa3arnucb Y NauneHToB ¢ Hebna-
ronpusiTHeIM Mcxogom (rpynna ).

W3 ananu3a Tabnuupl 3 cnegyet, 4To Havbonee
BbIP@XXEHHbIE MEXIPYNMOBbIE PasnNnynst NonyyeHol
no nokasatensam: BE (Ha 52%); riokosa (Ha 47,6%);

TPOMOHWH (Ha 47,1%); kanun (Ha 13,7%) n cyTou-
Hoe ModveoTaenexve (Ha 27,5%).

[ononHuTtenbHble pe3ynbTaThbl UCCNefoBaHUSA
He nonyyeHobl.

OBCYXOEHUE
Pe3lome OCHOBHOro pesynksrata
uccnenoBaHus

[MpoBeOeHo peTpocnekTnBHoe 0b6cepBaLMOHHOE
nccriegoBaHne 210 nauMeHToOB C OMArHO3oOM Tep-
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MWHamNbHOM KOMbI, BbI3BAHHOW pasHbIMM MpUYMHa-
Mun. O6o6LLEHBbI CBEAEHMSA O MauMeHTax B Bo3pacTe
o1 21 0o 65 neT, NPOXOAMBLUMMU MHTEHCUBHYIO Tepa-
nuio B cneuvanuanpoBaHHOM OTAENEHUN aHECTE3NO-
nornn-peaHnmMmaumn. YcTaHoBMEHBI pasnnyna mexay
BO3PAaCTOM U UCXOAHbIMK (MPY NOCTYMNEeHUn B OTAe-
NeHVe aHecTe3nonorMm-peaHmmaLim) nokasarensmm
mMeTabonmama BrnocneacTeuM ymMmepLumMx Unn BoccTa-
HOBMBLUMXCS [0 PasHbIX YPOBHEW CO3HAHWUSA NaumeH-
TOB MO AOCTYMHbIM KIIMHUYECKUM KPUTEPUSIM.

Orpavaeva unccnegoBaHunsa
VccnepoBaHne He MMEET OrpaHUYeHNA.

VIHTepnpeTauvm pe3ynbTaToB UccrnenoBaHus

B Hawen koropte nauueHtoB (n = 210) obwas
netanbHoCTb cocTaBuna 48%. B npoBegeHHOM
nuccrnegoBaHny MpeacTaBneH CnekTp MNauueHToB
B COOTBETCTBMM C HO30M0OrM4eckumu dopmamu
N UCXOOO0M UHTEHCUBHOTO fneveHus (HebnaronpusT-
HbIM UIN C Pa3HOWN CTEMNeHbI0 BOCCTAHOBIIEHUSI CO-
3HaHWSA), YTO BaXKHO A11A pa3paboTkM 1 COBEpPLUEH-
CTBOBaHUS TeXHOMNOrni ahPeKTUBHON COPTUPOBKMN
[15, 16]. B aHanu3npoBaHHOW BbIBOpPKE BOCCTaHO-
BMBLUMECS NALMEHTbI OKa3anucb MOSIOXE YMepPLLMX
nauneHtoB — 40 net (21-59) npotus 43 (22-65),
p < 0,05, yto coBnano C AaHHbIMW WMAEHTUYHOIrO
no pAmusaviHy wuccnegoBaHus [14]. TMo-Bugumomy,
BO3paCT MOXHO UCMOMb30BaTh B KAa4eCTBE He3aBu-
CUMOro nporHocTuyeckoro paktopa [17]. Kak oTme-
TWUIN aBTOPbI, arpecCcrBHasi MHTEHCMBHAs Tepanus
npvHecrna nonb3y nauMeHTaM B KOMaTO3HOM COCTO-
AHUM (no wkane Mmasro 3 6anna), obycnoBneHHOM
nonuTpaesmoi. [pyn 3TOM neTanbHOCTbL CocTaBwna
82,1%, B Hawen koropte — 54%. EcTb MHeHue,
4YTO pesynbTaTbhl MIHTEHCMBHOW Tepanuu npu KoMmax
HEN3BECTHOIO MPOUCXOXOEHUST MOXHO YMyyllnTb,
ecnn BHeOpUTb NepBOHaYvarbHOEe ANnarHoCcTuyYecKoe
obcnenoBaHue MexXaucuuniaMHapHoOM KomMaHaown,
BKIOYatoLLIE HEBPOSOrOB 1 TepaneBTOB B COTPYA-
HUYEeCTBE C aHeCcTe3nonoramm-peaHnmMaTonoramu,
Ha gorocnutanbHoM aTane [12]. M3-3a yBenuueHns
nokasaTenen BbPKMBAEMOCTU MOBLICUIIOCH YUCHIO
NauMeHTOB C OJIMTENbHbIM PacCTPOMCTBOM CO3Ha-
HUS, Tpebyrwux ganbHenwen peabunutauum [18].

B Haluem oTtaeneHum permcTpmpoBani neTanbHoOCTb
npu YepenHo-mo3roBon Tpaesme 37%, a B pabote [14]
npv KOMe, BbI3BaHHOM TYMNOW TPaBMOW rofnoBbl, C OLEH-
Kon no wkane [masro 3 6anna, nokasaHa obLasa ne-
TanbHoCTb — 49,2%. VI3BeCTHO Takke, YTo Npu Anwv-
TENbHOCTU KOMbI 6oree 6 YacoB NeTanbHOCTb MOXET
pocturate 61%, a NporHo3 3aBUCUT OT 3TUOMOrUN,
rny6VHbI U NPOAOIPKUTENBHOCTU KOMbI [4].

OTMmeyYeHo yBenuyeHve 4actoTbl HebnaronpusiTHo-
ro ucxoga TepPMUHANbHOW KOMbI MPU OCTPOM Hapy-
LLIEHNM MO3roBOro KpoBOOOpaLLeHMs Mo remopparu-
yeckomy Tuny (56%) n codetraHHon Tpasme (54%),
4YTO, BEPOSITHEE BCErO, CBA3AHO C HeobpaTUMbIMU
NOBPEXOEHNAMU CTPYKTYP FOMOBHOIO MO3ra M3-3a
HapyLLueHui LepebpanbHon nepdyanmn. Tak, BeposT-
HOCTb perncTpaumm cMepTn mMosra bbina 3HaunTens-
HO BbILUE MPW MHCYNbTE MO CPaBHEHUIO C YepenHo-
Mo3roBor TpaBmown [15]. M3BecTHO, YTO codeTaHue
rpy6bIX HApyLUEHWA CO3HaHUS C rMNOKCEMMEN HYacTo
CBUOETENbCTBOBANO O 3ano3fasnioM Hayane pecnu-
paTopHOM NoAdEPXKN WU/MNM  HeadeKTUBHOCTM
Komnnekca nevyebHbix MmeponpuaTum [16]. Mpn aTom
Mornogple MauMeHTbl C MONUTPaBMOW B TIyOOKOM
KOME Mpu NOCTYNSIEHUN B MEOULMHCKYI0 OpraHu3a-
LMo umenu 6ornee BbICOKYH BEPOATHOCTb (DYHKLIMO-
HarnbHOro BOCCTAHOBIEHUS Nocrie peaHnmauum [17].

lMepBOHayanbHasa OLEHKa COCTOSIHUSA KOMaTos3-
HOro naumeHTa BKIOYana COCTosiHME AblxaTenb-
HbIX NyTENn, AblXaHnA 1 KpoBoobpalleHus (A, B, C),
a Takke nabopaTtopHoe obcnenoBaHue 1, Npu Heob-
XOAMMOCTU, NPoBeAeHNEe PeaHNMaLMOHHBIX Mepo-
npuatuin® [19]. o HacTosAWwero BpEMEHN He NPUHAT
€OUHBIN MEeXOYyHapOOHbIN anroput™M AWarHOCTUKU
cmepTn mo3ara® [20], a B 72% cTpaH B cocTaBe anro-
puTMa mucnonb3ytoT nabopaTtopHble kputepumn [21].

MexrpynnoBble pasnnyunsa CXogHbIX (Mpu NocTy-
NIeHUNn B OTAENIEHNE aHeCcTe3NoNnornn-peaHnma-
LK) nokasatenen reMogMHaMnKLA NauneHToB B 3a-
npeaenbHOM KomMe, WMMEBLUMX HebnaronpusiTHble
WNCXOAbl N BOCCTAHOBMBLLMXCA A0 PasHbIX YPOBHEM
CO3HaHUS, oKasanucb KNMHUYECKM Marno 3Ha4YUMbI-
MU. OTO MOXHO OOBSCHUTb Kak COXPaHUBLUMMUCSH
KOMMEHCATOPHbIMX BO3MOXHOCTAMWU CepaevHO-Co-
CYAMCTON CUCTEMbI B UCCregyemMon Koropte nauu-
€HTOB, TaK 1 6onee paHHUM CTapTOM UH(Y3NOHHON,
pecnmpaTtopHOM N reMoguMHaMU4ecKon Nogaep)KKn
Nno CpaBHEHMIO C Ha4ariom NPsIMOro N3MepeHust Nno-
Kasatenen remogMHaMmuku. oaTomy KnvHUYeckoe
MCronb3oBaHne UX ANS BblAENeHUs rpynmnbl pucka
HebrnaronpusiTHOro ucxoga, no-sMgumomy, Oyaer
3aTpyaHuTensHO. MOXHO nonarath, YTO BbIPaXEeH-
HOCTb FeMOAMHaMUYECKUX HapylleHui B nopob-
HbIX YCINOBUSIX HE ycrneBaeT unu cnabo oTpaxaet
Ha ¢oHe AorocnuTanbHOM WHTEHCMBHOW Tepanuu
pasBuTME MNATOMOMMYECKMX MPOLECCOB B MONOCTU
yepena. VIsyyeHne remogMHamMuKu B 3aBUCMMOCTH
OT HO305TOMMYECKMX MPUYUH, BbI3BABLUMX KOMY, Nria-
HUPYyeM NPOBECTU B AaNbHENLLNX UCCNEeOoBaHUSX.

bonee BblpaXXeHHbLIMW OKasanucb pPasnuyns uc-
XOAHbIX (MpX NOCTYNfNEeHWM B OTAEeNeHue aHecTe-
3nonorMm-peanHnmanmm) nokasartenen geduumra

4 Huff J.S., Thady P. Koma. In: StatPearls. Treasure Island (Florida): StatPearls Publishing; 2022. Available: https://www.ncbi.nIm.

nih.gov/books/NBK430722/

5 MupagoB M.A., Neposckas E.B., CtenaHeHko E.B., Amuecnasckuit B.I[. CmepTb Mo3ra // B kH.: MHmeHcueHass mepanus: Ha-
yuoHanbHoe pykosodcmeo / nog pea. N.b. 3abonoTtckux, [.H. MpoueHko. 2-e n3a., nepepab. n gon. T, 1. M.: FTOOTAP-Meaua,

2021. C. 683-705.
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OycbepHbIX OCHOBaHWUW, YPOBHS [THOKO3bl KPOBW,
TPOMOHWHA, Kanus U CyTOYHOro auypesa. deduumt
OycbepHbIX OCHOBaHMI YyKasbiBanm Ha TEHOEHLMIO
K pasBUTMIO auMaos3a y naumMeHToB ¢ HebnaronpusT-
HbIM MCx0oOoM. V3BECTHO, YTO rMNEpriMKeMUsT Kop-
penvpoBarna C HMU3KMUM 4YMcriom GannoB Mo LiKane
KOM [T1a3ro u BbICOKMM PUCKOM HeOnaronpusiTHOro
ncxoda npu 3akpbITOM YepernHO-MO3roBOW TpaBMe
[4] v cBA3aHa C TsbKenbIM TEYEHUEM MHCYIbTa U Ie-
TanbHbIM UCXOAOM [22—24], a TakKe C NOBbILLEHHbIM
prckoM 12-meca4YHOro peumamBa MHCynsTa U CMepT-
HOCTM Y NaUMEHTOB, HE CTpadarLmx anadetom [25].

Takum 0OpasoM, y naumMeHTOB B TEPMUHAIBLHON
KOME MEXrpynnoBble pasnuunus UCXogHbIX (Mpu
NOCTYNMEHUN B OTAENEHWE aHecTe3nornorMm-pea-
HUMaUMKW) nokasaTenem reMogMHaMUKN KINHUYe-
CKM Mano 3HaduMmbl. [py cpaBHEHUM NaLMEHTOB
C HebnaronpuaTHbIM MCXOOOM W OTHOCWUTENBHO
BOCCTaAHOBUBLUMXCHA A0 pasHbIX YPOBHEN CO3HaHUS
okasarnocb: BE Ha 52% HwXe, a ypOBEHb [TTHOKO3bI
Ha 47,6%, TponoHnHa Ha 47,1%, kanusa Ha 13,7%,
CYTOYHbIV Anype3 — Ha 27,5% Bbiwe.

3AKINIOYEHMUE

Takum 06pasoM, MOXHO Mnonaratb, YTO MOyYeH-
Hble pe3ynbTaTbl C BbICOKOW BEPOSTHOCTBIO [AatoT
BO3MOXXHOCTb UX UCMOMb30BaHWS B KOMMIIEKCE KMii-
HWYECKOTO, MHCTPYMEHTANbHOrO M 1abopaTopHOro
obcrefoBaHua NauveHTa C Lenbio paHHEero BbisiB-
NeHUs Tpynnbl pucka HebnaronpusiTHOrO UCXoda YKe
npv MOCTYMMEHNM NauneHTa B TEPMUHATIbHOW KOMe
B cTauuoHap. ATo MOXeT obecrneynTb Haanexallee
pacnpefernieHme pecypcoB aHecTesnorioro-peaHu-
MaLVOHHOTO OTAENEHNA MeOVULIMHCKO OpraHu3aLmnm.

CNUCOK NNIUTEPATYPbI

YCTaHOBMEH CMEKTP OCHOBHbIX HO30M0rM4eCcKnx
dopM, HPOPMUPYIOLLNX TEPMUHASNBHYIO KOMY, Y na-
LMEHTOB CreunanusmpoBaHHOrO OTAENeHus aHe-
crTesnonormm-peaHmmagmn: 3To 4epernHo-mMo3rosas
TpaBMa; OCTPOe HapyLleHne MO3roBoro KpoBoobpa-
LEeHNs1 N0 ULLEMUYECKOMY UNU remopparmyeckomy
TUMNy; OcTpas MOCTIUMOKCMYECKas OUCLMPKYNSTOP-
Hasi aHUedanonatus.

COOTBETCTBUE NMPUHUUMNAM 3TUKU

lMpoBegeHHOe  wccregoBaHWe  COOTBETCTBYET
CTaHgapTam XenbCUHKCKOM — geknapaumm, opfo-
OpeHo HesaBMCMMbBIM  3TUYECKMM  KOMUTETOM
denepanbHOro  rocyaapCTBEHHOro  GroaXeTHOro
obpasoBaTenbHOrO yupexaeHus BbicLlero obpa-
30BaHust «KybaHCkuin rocyaapCTBEHHbI MeaULIMH-
CKUI yHMBepcuTeT» MUHMCTEpCTBA 34paBoOOXpaHe-
Hust Poccuickon ®egepauun (yn. um. MutpodaHa
CeawvHa, a. 4, r. KpacHogap, Poccus), npoTtokon
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AHHOTALMUA

BBeaeHue. VI3BeCTHO, YTO 3aXMBIEHME KOXHBLIX paH PasfMYyHOWM 3TMOSIOrMU — MHOTOCTY-
neHyaTblii MPOLECC, XapaKkTepM3yLWUACS onpeaeneHHbIMM MEXKIeTOUYHbIMY B3aUMOAencT-
BMSIMU, BIIMSOLUMMUN Ha KINETKM AepPMbl, UX NPUKPENNeHne, MUrpaumnio 1 audepeHUnpoBKy.
OTan BOCCTaHOBIEHWS €70 MHTEPMNPETUPYETCS Kak BO3BpaT AePMbl K UCXOAHOMY COCTOSIHUIO.
OpHako Ha camoM gere SKCTpaLuenstonspHbIA MaTPUKC AePMbl UMEET HapyLLEHHYI0 OpraHu-
3auuto, YTO NOAABMAET PErynmpyoLLyo 1 Ppeno3MTOpHY PYHKLMIO AePMbI, TPUBOAUT K hop-
MUpOBaHMIo pybLia, KOTOPLIN NULLAET Y4aCTOK NOBPEXAeHNs psga GMonornyecknx yHKLnii
Y BbI3bIBAET 3CTETUYECKME NPOGNEMbI, CBA3aHHbIE C MOBUITBHOCTLIHO.

Llenb nccnepoBaHna — oUeHUTb CTPYKTYPHbIE 0COBEHHOCTH AePMbIl NPU 3aXNBIMEHUN KOX-
HbIX PaH B YCINOBUAX NCNOJIb30BaHUA 6Mop,erpa,q14pyeM0ro Kanbumﬁcop,epmau.l,ero nMnnaHTa.

MeToabl. iccnegoBaHue BbINOMTHEHO Ha Kpbicax (60 ocobent). XKMBOTHbLIM Gblfnm HAHECEH OXOT
[lla cTeneHun, 3aTeM XMBOTHbIX pasgenunn Ha 2 rpynnbl: onbiTHaA U KOHTposnbHasa. Ha 14-i
OEHb MOCIe HaHeCeHWs OXKora KpbiCam OMbITHOW rpynbl BBOAMNM BuogerpagmpyeMblin Kanb-
ummncogepKawmm MMnnaHT. B KOHTPONbHOW rpynne UCnonb3oBanu CTEPUbHbIN PU3NONOrN-
yeckun pacteop. MaTtepuan 3abupanu B CpokM, COOTBETCTBYHOLWME 2 Mecsauam (74-n OeHb)
n 4 mecsauam (134-n geHb). nst oueHKn MoOpdONOrMyeckoro COCTOSIHUS 30HbI OXora cpesbl
OKpaluMBanuM reMaToKCUITMHOM 1 303MHOM, no Mannopu n BaH-Tn3ony. [insa nsdunpatensbHo-
ro BbISIBIIEHWSI KOMNJTAareHoB MCMNOfb30BaHbl MMMYHOTMCTOXUMUYECKUE TECThI C aHTUTEeNnamm
kK konnareny | u lll Tunoe (Abcam, AHrnus). [Ins xapakTepucTukn KNeTok AepMbl UCMOSb-
30Banu aHtuTena k BumeHTuHy (LabVision, CLUA), a Takxe peuentopam CD-68 (cluster of
differentiation 68), a-SMA (alpha-smooth muscle actin), CD-105 (cluster of differentiation 105),
VEGF (vascular endothelial growth factor) (Abcam, AHrnus). O6paboTKy pe3ynbLTaToB OCYy-
LLIECTBMSANN C UCMNoNb3oBaHMeM nporpammel Statistica 6 (StatSoft, CLUA).

Pe3ynbTatbl. YCTaHOBNEHO, 4YTO BBeAeHME OuoaerpagnpyemMoro Kanbuuincogepalero
dunnepa B CPOK, COOTBETCTBYIOLLNI NPOLECCY 3aXMBIIEHMS oxora, obecneynBaeT fokarnb-
HYl akTmBauuto pubpobnactoB ¢ obpasoBaHmem konnareHa | u lll Tunos. Mpu nponoHru-
poBaHMM BpeMeHn npebbiBaHUsA nmnnaHTa 4o 4-x mecsueB NpoucxoguT yBernvyeHne ymucna
mMakpodaros, akcnpeccupytowmx CD-68 peuenTopbl, TpUYeM KNeTkM HE MEHSAT CBOEW 1o~
Kanusauun, B TO BPEMS KaK KNeTkn, akcnpeccupyowme a-SMA, nokanuayroTcs Ha yyacTtke
Kak NMOBEPXHOCTHOrO, Tak 1 rny6oKoro KOMnNapTMEeHTOB AepMbl. YMCNO KNETOK, 3KCnpeccupy-
towmx CD-105 n VEGF, Takxe yBenuymsaeTcs.

3akntoyeHue. [onyyeHHble AaHHbIE MO3BOMSAIOT CUNTATb, YTO UCMNOSb30BaHUe buogerpagu-
pyemoro cdunnepa npefcTaBnsieTcsi NePCNeKTUBHLIM B aCMeKTe pereHepawmm gepmbl nocne
oXxora v MoXeT obecnevnTb NONyYeHne IKCTPaLENIONAPHOrO MaTpuKkca AepMbl, UMEIOLLENO
cocTaB M cOOpKY KomnnareHoBOW ceTu, NPUBIMXEHHON K ncxogHon. Makpodparm BeicTynawT
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B POJIN TMaBHbIX PETYNMPOBLLUMKOB CMHTE3a 3KCTpaUeSJTioNAdpHOro MaTpukca oepmbl, CTUMY-
JINPYOT CbM6p06J'IaCTbI, yTO obecrneymBaeT peanntenn3aunto n aHrmoreHea 30Hbl NnoBpexae-
HUA.

KnroueBble crioBa: Aepma, 0)XoroBasi paHa, UMMnaHT, HeoKonnareHoreHes, rmapokcmanaTuT
Kanbuus, dounnep

KoHNUKT MHTepecoB: aBTOpbI 3asBMsOT 06 OTCYTCTBUM KOH(PIIMKTA UHTEPECOB.
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aKcnepuMeHTanbHOe paHaAoOMU3UpoBaHHOe nccrnenosaHue. KybaHckul Hay4YHbIU MeQUUYUH-
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THERMAL INJURY HEALING IN THE CONTEXT
OF NEOCOLLAGENOGENESIS INDUCTION:
PRECLINICAL RANDOMIZED EXPERIMENTAL STUDY

Galina M. Mogilnaya, Evgeniya V. Fomicheva*, Karina I. Melkonian

Kuban State Medical University
Mitrofana Sedina str., 4, Krasnodar, 350063, Russia

ABSTRACT

Background. The healing of skin wounds having various etiologies is known to involve a mul-
tistep process characterized by certain intercellular interactions affecting dermal cells, their at-
tachment, migration, and differentiation. Here, recovery is interpreted as the return of dermis to
its original state. The fact is, however, that the dermal extracellular matrix (ECM) is structurally
impaired, which suppresses the regulatory and repository functions of the dermis, leading to
the formation of a scar that inhibits several biological functions in the affected area and causes
aesthetic problems associated with mobility.

Objectives. To evaluate the structural features of dermis during wound healing using a calci-
um-containing biodegradable implant.

Methods. The study used 60 rats that were inflicted with a third-degree burn injury (partially
damaged dermis). The selected animals were divided into two groups: experimental and con-
trol. On post-burn day 14, a calcium-containing biodegradable implant was administered to
rats from the experimental group, while a sterile saline solution was used in the control group.
Material was sampled at two months (74 days) and four months (134 days). In order to assess
the morphological state of the burn area, its sections were stained with hematoxylin and eosin,
according to Mallory and Van-Gieson. For the selective detection of collagens, immunohisto-
chemical tests using antibodies to collagen types | and Il (Abcam, England) were employed.
To characterize dermal cells, the authors used antibodies to vimentin (LabVision, USA), as well
as to CD-68 (cluster of differentiation 68), a-SMA (alpha-smooth muscle actin), CD-105 (clus-
ter of differentiation 105), and VEGF (vascular endothelial growth factor) receptors (Abcam,
England). The obtained results were processed using the Statistica 6 software (StatSoft, USA).

Results. The administration of a calcium-containing biodegradable filler during the burn heal-
ing process was found to ensure local fibroblast activation with the formation of collagen types
I and Ill. When the implant residence time was prolonged up to four months, an increase in the
number of macrophages expressing CD-68 receptors was observed. Of note is that these cells
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retained their localization, while a-SMA-expressing cells were localized in both the superficial
and deep dermal compartments. The number of cells expressing CD-105 and VEGF rose as
well.

Conclusion. The use of the biodegradable filler is found to be promising in terms of post-burn
dermal regeneration, as well as providing a dermal ECM, whose collagen network composi-
tion and assembly are similar to the original. Here, macrophages act as the primary synthesis
regulators of the dermal ECM and stimulate fibroblasts, which ensures re-epithelialization and
angiogenesis of the inflicted area.

Keywords: dermis, burn injury, implant, neocollagenogenesis, calcium hydroxyapatite, filler
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BBEOEHUE

M3BECTHO, UTO 3aXXMBIEHNE KOXHbBIX PaH pasnuny-
HOW 3TMONOMMN — 3TO MHOFOCTYMEHYaTbIN NpoLecc,
XapaKTepusyLNNcs onpeaeneHHbIMN MEeXKIeToq-
HbIMW B3aUMOAENCTBUSIMMI, BIIMSOLLUMUN Ha KINETKM
OepMbl, UX MpPUKpenneHne, murpaumio n andde-
peHumposky [1-8]. MNpu aToM npoLecc 3axuBneHus
pa3gensitoT Ha YeTbipe MocrefoBaTeNibHbIX 3Tana:
dasa koarynauum n romeocTtasa, BocnanuTenbHas
dasa, nepuoa nponudepaumm n gasa pemogenu-
poBaHusa [9-12].

lMepBas hasa HanpasneHa Ha 3aKkpbiTUe paHEBOM
MOBEPXHOCTU C Mocregyrwmm gopmMmpoBaHemM
unbpuHOBONM NPobKM N kneTkamu punbpobnactamm
aKCTpauennnsapHoro matpukca (AUM). 3tan Boc-
CTaHOBIEHMS €ro MHTEpPNPeTUPYETCs Kak BO3BpaT
OepMbl K MCXOOHOMY cocTosiHuto. OfHako Ha ca-
MoM Aerne SLUM nmeeT HapyLLeHHY0 opraHu3aLmio,
4YTO NOAABNSET PEryNUPYIOLLYID U PENO3UTOPHYIO
YHKLMIO AepMbl, NPUBOAUT K (hOPMUPOBaHUIO pyO-
La, KOTOpbIN NULIAET y4acToK NMoBpeXaeHus psaa
Buronornyeckmx OyHKLMIN 1 BbI3bIBAET 3CTETUYECKNE
npobnemel, CBsi3aHHblE ¢ MOBUMbHOCTBLIO [13—18].

Mmelowminca Ha CerogHsawHuWi OeHb nporpecc
B Hayke 0 BromaTepuanax u TKaHEBOW UHXEHepUn
npuveen K paspaboTke pasnuyHbIX 3aMeHuTenen
KOXM, HO YNOMSsIHYTble Npobnembl pa3BrBatoLLECs
penapauuu, a He pereHepauun octatotea [19-22].

CoapemeHHaﬂ cTparerna TKaHeBOW NHXeHepun
BbICTyNnaeT 3a UCnosib3oBaHne COBCTBEHHbIX KINETOK
nauneHTa gnga cosgaHus in vivo BaCKyInAaApun3oBaH-
HOIo BHEKIMETOYHOIO MaTpuKca, oTrin4atroLierocq oT-
CYTCTBMEM 3K30reHHOro martepmuarna, nBo 3TO MOXET

NPUBECTU K NpoLieccy Pn3nonornyeckon pereHepa-
ummn [24-28].

Llenb nccnegoBaHUst — OLEHUTb CTPYKTYPHbIe
0COBEHHOCTU AePMbl NP 3aXKMBIEHUN KOXKHBIX paH
B YCINOBUSIX UCMOMb30BaHMs Guoperpagnpyemoro
KanbumicodepkaLlero umnaHTa.

METO[AbI

3KCI19pVI MeHTalibHble XXKNBOTHbIE

OkcnepuMeHT BbINonHeH Ha 60 ayTbpegHbix
Kpbicax-camuax maccor 250 + 30 r, nonyyYeHHbIX
n3 chegepanbHOro rocyqapCTBEHHOrO GHOMKETHOrO
yupexaeHus «MMTOMHMK nabopaTopHbIX XKUBOTHbIX
«PannonoBo» HauuoHansHOro nccrnegoBaTenbCKo-
ro ueHTpa «Kypuatosckun nHctutyT» (HAL, «Kypya-
TOBCKMIN MHCTUTYT» — MJIXK «Pannonoso»).

Pa3melieHue un cogepxaHme

JKvBoTHble  Haxogunucb nog  HabniogeHuem
B YCIOBUSIX BUBaApHOro Groka y4ebHO-Npon3BoacT-
BEHHOro oTAena cegepanbHOro rocygapCTBEHHOMO
OrooKeTHOro 06pas3oBaTENBHOMO yYpeXaeHUs BbiC-
wero obpasoBaHusa «KybaHCkMIA rocyaapCTBEHHbI
MeaMLMHCKU yHuBepcuTeT» MuHucTepcTea 3gpa-
BoOxpaHeHusi Poccunckon depepaunmn (SPrboOy
BO Ky6I'MY MwuHsgpasa Poccuun) Ha craHgapT-
HOM MULLEBOM paLMOHe CO CBOOOAHLIM OOCTYNOM
K nuLLle 1 Boae’.

Own3anH uccnegoBaHua

Hamn npoBegeHoO paHOOMU3MPOBAHHOE KOHT-
ponupyemoe wuccnegoBaHve. Mopgenbio ans uc-
cnegoBaHuA MOCYXUIA KpbICbl-CaMLUbl C OXOro-
BOW paHOW. QKCNepMMEHTbI peann3oBaHbl Ha 6ase

"TOCT 33044-2014 «[MpuHyunbl Hadnexauwiel nabopamopHoU npakmuku». YTBepxaeH NMpukasom denepanbHoOro areHTcTBa
Nno TEXHWYECKOMY perynmpoBaHunto n metponorum ot 20 Hosabps 2014 1. Ne 1700-cT.
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1 feHb PacnpegeneHune XnBOTHbIX Ha KOHTPOMbHYO (N = 30) n onbITHYtO (N = 30) rpynnbl.
HaHeceHune 0XxoroBov TpaBmbl
14 peHb OnbiTHas rpynna (n = 30) KoHTponbHagd rpynna (n = 30)
| |
BBefneHuve npenaparta
v v
0,9% M30TOHMYECKUI pacTBOp HaTpUS Buogerpagupyembiin
xropuga Kanbumrcogepxawmm cunnep
v v
74 neHb PacnpeneneHnve Ha noarpynnbl
¥ ¥ ¥ !
KI1(n=15) Kl 2 (n = 15) Or 1 (n=15) Or 2 (n=15)
v [ 2 I
BbiBegeHMe XNBOTHBIX U3 aKkcnepumeHTa. 3abop maTtepuana.
AHanu3 nonyyYeHHbIX AaHHbIX
v
134 pneHb KI2 (n=15) Ol 2 (n=15)

BbiBegeHue XMBOTHbIX 13 SKCNnepumMmeHTa. 3860p mMmaTtepuana.
AHanus NoJ1y4YeHHbIX OaHHbIX

Puc. 1. briok-cxema du3saliHa ucciiedo8aHusl.
lMpumeyvaHue: KI'1 — konmponbHas nodepynna 1;
nodepynna 1; O'2 — onbimHas nodepynna 2.

Fig. 1. Schematic diagram of the research design.

K2 — koHmponbHas nodepynna 2, OF'1 — onbimHas

Note: CS1— control subgroup 1; CS2 — control subgroup 2; ES1— experimental subgroup 1, ES2 — experimental

subgroup 2.

kacdedpbl ructonormm ¢ ambpuonornen SrboOyY
BO Ky6I'MY MwunsgpaBa Poccun. Bnok-cxema gu-
3alHa uccrnegoBaHus NpeacTaBneHa Ha pucyHke 1.

O61bem BbIGOPKHU

>KnBoTHble ObiNM pasgeneHbl Ha ABe Trpynnbl:
koHTpornbHas (n = 30) n onbiTHaa (n = 30). Y Bcex
KMBOTHbIX ObIn cdopmupoBaH oxor llla creneHun?.
OnbITHBIM 3KCMEPUMEHTANbHLIM €AVHULAM BBOAM-
nn buoaerpaanpyemblii KanbLmcoaepxaLmn gun-
nep (Radiesse, epmaHus), rpynne KOHTPOSbHbIX
3KCMEPUMEHTANbHbIX €4NHWL, BBOOUIN CTEPUIBHBIN
0,9% W30TOHMYECKUA pacTBOp HaTpus Xxropuaa.
BBegeHve npenapaToB OCYLIECTBASANM OZHOKpaT-
HO Ha 14-e CyTKM nocrne MOAENVPOBAHUS OXOra.
3abop martepuana npoussogunu vepes 2 (74 gHs)
n 4 mecsaua (134 gHs). PasnuyHble cpoku npebdbiBa-
HWsi NpenapaTa B AepMe Obinn Kputeprem geneHns
XMBOTHbIX Ha noAarpynnel. Pacnpegenexne Ha noa-
rpynnbl Npou3Boannock Yepes 2 Mecsaua (74 gHA)
nocrne BBeAEHWsI Npenapara B Cry4YaiHoMm nopsigke

2NaBneHko C.T., Wa6bnuH [.B., XypaHoB A.A., 3o6eHko B.A.,

no 15 ocoben B aKCNepUMEHTanbHON N KOHTPOSb-
HOW rpynnax.

KpVITepMVI cooTBeTCTBUA

Kpumepuu eknrodyeHusi

[nsa npoBegeHus akcneprMeHTa 6binn oTobpaHbl
caMubl ayTopeaHbIX KpbIiC 6e3 BHELLHUX NPU3HAaKOB
3aboneBaHMN N aHAaTOMUYECKUX HAPYLUEHWI.

Kpumepuu Heeknro4eHus

B aKkcneprMeHT He BK4Yanncb ocobu, Bec KOTo-
pbix oTnnyancs 6onee yem Ha 50 r, U He BKIoYa-
nnck ocobu KeHCKoro nona.

Kpumepuu ucknroyeHusi

Ecnn B xoge uccnemoBaHus Ha niobom atane
XNBOTHbIE Obl TpaBMuMpoBasin 30Hy BBeAEHUA UM-
nnaHTa, HarHoeHne B obnacTtu paHbl TaKKe He Nno-
3BONNIO Obl XMBOTHOMY Aariee y4acTBoBaTb B 3KC-
NEepUMEHTE.

Esrnesckuin A.A. [MpucriocobnieHue 051 ModenupoeaHusi aKcre-

pumeHmarnbHoOU 0020800 paHbl Ha xugomHom. NaTeHT Ha nonesHyto mogenb Ne 151026, 3apeructpuposaHn 11.02.2015 r. MNa-

TeHTooGnapatenu: Masnexko C.T., Wa6bnuy [.B.
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Oco6eHHOCTH 3a°KMBAEHHSI TEPMUYECKON PaHbI B YCAOBUSX CTUMYASIIIMYA HEOKOAAATEHOTeHe3a. ..

Panpomunsauus

Pangomusaums npoBogmnnack METOAOM «KOHBEP-
ToBY». C y4eTOM KpUTEPMEB BKIHOYEHUSA ObINN OTO-
OpaHbl 60 KpbIC, KOTOPbLIX Pasgenunu Ha 2 rpynmnbl:
onbiTHas (30 XXMBOTHbIX) N KOHTponbHas (30 >xMBOT-
HbIX).

Ob6ecneyeHne aHOHMMHOCTU AAHHbIX

Pacnpe,qeneHme XMBOTHbIX Ha rpynnbl 1 aHanms
pe3ynbratoB nNpoBoAUIICA aBToOpamMun 0e3 BBeaAeHMs
AONONHUTEeNbHbLIX AL,

UTorosble nokasaTenu uccrieqoBaHusi
(ncxoabl uccnegoBaHuUA)

OcHOBHOW ncxod MccnefoBaHuss — B pesyrib-
Tate Wcnonb3oBaHWa GuoperpagMpyemoro Kanb-
uuicoaepXallero MmnnaHTa OUeHWUTb [OOCTMXe-
HVMe aKTUBaLMK KNEeTOK AepMbl Y Nepexof KNeTok
B HEOKOMmnareHoreHes, peMoAenMpoBaHne aKCTpa-
LieNnonspHOro MaTpukca AepmMbl Mo TUMY UCXOA-
HOro.

KpuTepuem akTvBauum Oepmbl U nepexoda ee
KNeToK B HeOKOnnareHoreHes cuuMtanu: Hanuuve
punbpobnacToB AepMbl OTPOCTYATON POPMbI C Bbi-
COKOW 3Kcnpeccuen npokonnareHa, konnareHa lll,
BUMEHTUHA, MOSIBIEHNE BWUMEHTUH-MONOXNTENb-
HbIX CTPYKTYP B MaTpUKCe COEAMHUTENbHON TKaHW;
HanuMume murpaumMm MakpodaroB B 30HY OXora; no-
sABMNeHne knetok ¢ peuentopamn CD-68 n a-SMA
B NOBEPXHOCTHOM Crlo€e AepMbl.

AKcnepuMmeHTanbHble Npoueaypbl

OxoroBasi paHa MogenupoBanacb ¢ UCMNosb30Ba-
HMEM NaTyHHOro LMMAMHAPAa C Nrowanbio MoBepx-
HocTn 706 mMm? n maccon 300 rpamm, HarpeTtoro
no 100 rpagycoB B kungwen soge. UnnuHap npum-
KnagbiBancsa K AenuniMpoBaHHOM KOXe >XMBOTHO-
ro B obrnactu xonku Ha 15 cekyHa, 4TO NpUBOAMIIO
K bopmumpoBaHuio oxora llla cteneHn. B kayecTtse
aHecTeTMKa MCMOoSb30BanN UHransiUMOHHbIA HAapKO3
CeBopaH (Abbott, AHrnuga). 3atem akcnepumeH-
TanbHbIE XXMBOTHbIE ObINM pasgenexbl Ha 2 rpynmnbl:
onbiTHas (30 >XMBOTHbIX) U KOHTponbHasa (30 xu-
BOTHbIX). B pamkax npoTokona akcrnepuMeHTa Kpbl-
caM OnbITHOW rpynnbl BBOAMNKM npenapat Radiesse
Ha 14-n peHb nocne HaHeceHust oxora. BeegeHne
dwunnepa nposogunu cybgepmancHo B obbeme
0,05 mn/akcn. eq. [29] Ha rpaHuLe BU3yarbHO onpe-
JensgeMon «MHTaKTHOW KOXW». OTOT AEHb CcYMTanm
TOYKOW OTcYyeTa akcnepuMmeHTa. [ns craHgapTu-
3auMu BBeOEHUs npenapaTta B KOHTPOMbHOW rpyn-
ne MCNonb3oBann CTEPUNbHBIA U3NONOrNMYECKNI
pacTBop, BBEAEHNE OCYLLECTBMASANM cybaepmanbHO
B oobeme 0,05 mn/aken. en.

O6beKkToM uccrefoBaHus  MOCAYXUnu — dopar-
MEHTbI KOXW, B3ATble B LIEHTPE paHeBoro aedek-
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Ta, a TakkKe M3 y4yacTKOB HEMOBPEXOEHHOW KOXM
no nepudepun. bronornyecknin matepuan 3abu-
panu B CpOKM, COOTBETCTBYHOLUNE 2 U 4 MecsLaM.
[MpoBOOKY M 3anmMBKy BbIMOMHSAMM B NpoLeccopax
dupmbl Tissue-Tek VIPSJr. (Anonus). N3 napadwu-
HOBbIX OrOKOB M3roTaBnMBanu cpesbl TOMLUMHOM
4-5 MUKPOH C NCNONb30BaHMEM POTALMOHHOIO MU-
kpotoma HM 340 E (MICROM Laborgerate GmbH,
lepmanus).

[ns oueHkM MOpPEOMNOrMyeckoro craryca 3OHbl
oXora cpesbl OKpalumBarnu remaTtokCUIMHOM U 30-
3uHoM, no Mannopu, BaH-TM3oHy n MaccoHy.
[na n3bupatenbHOro BbISIBMIEHUS KOMMareHoB Wc-
Nnonb30BaHbl UMMYHOTMCTOXMMUYECKNE TECTbl C aH-
TuTenamu k konnareny | u Il Tuna (Abcam, AHrnus).
[na xapakTepuCTUKN KNEeTOK AepMbl MCMONb30Banm
aHTuTena k BuMeHTUHy (Lab.Vision), a Takxe peuen-
Topam CD-68 (cluster of differentiation 68), a-SMA
(alpha-smooth muscle actin), CD-105 (cluster of
differentiation 105), VEGF (vascular endothelial
growth factor) (Abcam, Anrnus). MmmyHormcToxm-
MUYeCKMe TeCTbl MPOBOAMMN COMMAacHO MPOTOKONY.
[ns KOHTPOMS OKpacky UCMOMNb30Banmn 3TanoHbl No-
3UTMBHbIX U HEraTMBHbIX 0Opas3LoB.

MonyyeHHble MuKponpenapaTel nogsepranv Bu-
3yanbHOMY WCCMeOoBaHWI0 B OKpackax remMaTok-
CUIIMHOM KN 303MHOM, no Mannopu, Ban-[n3oHy
n MaccoHy.

Yxona 3a XXKMBOTHbIMU U MOHUTOPWUHT

XuBoTHble Haxogunuce nop  HabniogeHuem
Ha CTaHOapTHOM MULLEBOM paLMOoHe CO CBOGOAHBIM
[AOCTYMNOM K nuule v Bofe. B xoge nposeaeHust nc-
CrnefioBaHUsi HeXxenartenbHbIe SIBMEHNs He oTMeYe-
Hbl. XKMBOTHbIX BbIBOAWUMU W3 3KCMepUMeEHTa. Bbl-
BOA KMBOTHbIX U3 3KCMNEPUMEHTA OCYLLECTBMANCH
cormacHo pekomeHgauusm BcemupHoro obLecTsa
3aLUUTbI XKMBOTHbIX, CaMblM TYMaHHbIM METOIOM —
nytem nepefosvpoBKM Hapko3a (BBedeHue [03bl,
B 3 pasa npeBblLatoLLen 06bIYHOE KONMYeCcTBO npe-
napara).

CtaTtucTmyeckme npouenypbl

MpuHyunes! pacyema pasmepa ebI60pPKU

MpenBaputenbHbI pacyeT BbIBOPKM HE NPOM3BO-
avncs.

Cmamucmuy4yeckue Memoosbl

BbIio npoBegeHo MeauUMHCKOE onucaTenbHoe
nccrnenoBaHune (cepust criyyaes, T.€. A1 HECKOSb-
K1X KpbIC Ucnonb3oBanu buoaerpagnpyemblii kanb-
umricogepXalimin  UMnaHT, OOCTUMMKN  akTuBauum
KIETOK AepMbl, Nepexop, KNeToK B HeoKornareHore-
He3, YTO NPUBENO K PEMOAENNPOBAHNIO SKCTpaLLEN-
NIONAPHOro MaTpukca gepMbl MO TUMY UCXOLHOrO).
Bbibopka paccuMTaHa ucxogs u3 Heobxoammoro
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Puc. 2. Yyacmok depMbl 8 30HE OX0ea 4Yyepes 2 Me-
csauya nocrne egedeHus cunnepa. UMmyHo2ucmoxu-
MuYecKkas oKkpacka Ha KonnaegeH | muna. YeenuyeHue
x400.

Fig. 2. Dermis in the burn area two months following
the filler administration. Immunohistochemical staining
for type I collagen (x400 magnification).

Puc. 3. Yyuacmok Oepmbi 8 30He oxo2a yepes 2 Mecs-
ua nocrne egedeHus unnepa. IMmyHo2ucmoxumu-
yeckasi OKkpacka Ha konnaegeH Il muna. YeenuueHue
x400.

Fig. 3. Dermis in the burn area two months following
the filler administration. Immunohistochemical staining
for type Il collagen (%400 magnification).

KONnmM4yecTBa XMBOTHbIX ANSA aAeKBaTHOrO OCYLLECT-
BMNEHUST UMMYHOTMCTOXMMUYECKOTO UCCrEeLOBaHMS.
[1nst OLeHKM CTaTUCTUYECKON 3HAaYMMOCTU pasnnyms
nokasartenemn aKkcrnepmmeHTa npu Bo3nencTanm buo-
Oerpagupyemoro KanbLMNCOAepKaLlero nmnnaHTa
Ha COeMHUTENbBHYH TKaHb B YCIMOBUSX 3AXXMBIEHNS
TEPMUYECKOW paHbl UCNOSb30BanyM MeToq YeTbipex-
NorbHON Tabnuubl CONpsikeHnn. Pasnuume cuntanm
3Ha4yMmMbIM npu p < 0,05. O6paboTky pesynbTaTtos
OCYLLIECTBIIANN C MCMOSTb30BaHNEM NporpamMmmbl Sta-
tistica 6 (StatSoft, CLLA).

PE3YIIbTATbI

M3yyanu myukponpenapartbl OT KOHTPOJSIbHON rpymn-
Mbl )XKMBOTHbBIX C TEPMUYECKMM OXKOroM B Nepuop, Co-
OTBETCTBYOLLNIA NEPBOMY [HIO OTTOPXKXEHMS CTpyna,
a 310 14-11 NOCTOXOroBbIN AEHb, 30HA NOBPEXAEHUS
yXKe 3NUTENnM3npoBanach, aNMgepMmc HacHUTbIBaeT
OT 3 40 5 KNEeTOYHbIX PAOOB, HO OHUM MIIOXO KOHTY-
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pVpOBaHbI, siApa KNeTok BakyonmavpoBaHsbl. [lepma
MMeEeT BUL KOPOTKMX KOMNareHoBbIX MyYKOB, OPUEH-
TUPOBaHHLIX HEYMNOPSA0YEHHO.

Y aKcnepuMeHTarnbHbIX XUBOTHbIX Y4aCTOK OXO-
ra C Haxogswumca B gepme hunniepom npu okpa-
Cke CTaHOapTHbIM HaboOpOM KNacCUMYecKuUX rUCTOo-
XumMmnyecknx peakumi no Mannopu n BaH-I'M3oHy
K CPOKy, COOTBETCTByOLLEMY ABYM Mecsuam npe-
ObiBaHWs cunnepa B gepMme, TUNMPYeTCs B BuAae
UMMnaHTa ¢ MUKpocepamMmm, OKPY>KEHHOro Karncy-
nowi. B 30He Hag v Nnoa MMNNaHTOM gepma OpraHu-
30BaHa Mo TuUMny MNAOTHOM COEOUHUTENbHOW TKaHW.
Mpy UMMYHOIMCTOXMMUYECKOM BbISIBIIEHUM KOMna-
reHa | Tuna (puc. 2) peakumto obHapyxusarT u-
OpobnacTtbl gepmbl, MMEWLWNE BUL OTPOCTYATHIX
KNETOK C BbICOKOW 3KCMpeccuen npokonnareHa
(0603Ha4YeHO Ha pUCyHKe CTpenkown). 3oHa nokanu-
3aLMmM 9TUX KNETOK COOTBETCTBYET rnyboKoMy KOM-
napTMEHTY OepMbl.

Mpwn BbisBNeHun konnareHa lll Tuna B 30He aKc-
TpaLenmnonapHoro MaTtpukca TUNUPYeTCs TOoHKas
hnbpunnspHasa ceTb C NPeMMyLLECTBEHHON foKa-
nv3aumer B MOBEPXHOCTHOM KOMMNapTMeHTe. 34ecb
BCTpeyalTcss u pmbpobrnactbl C BbICOKON 3KC-
npeccuen konnareHa Il Tuna (puc. 3, o603HauYeHo
CTpernkon).

M3yyeHne KNeTo4YHOro coctaBa AepMbl Y 3Kche-
pYMeHTarnbHbIX XMBOTHbLIX B YCMOBUSAX WCMOMb30-
BaHusA buoperpagmpyemoro ckaddonga nokasano,
4YTO NpebbiBaHKE ero B AepMe B CPOK, COOTBETCTBY-
IOLWMIN 2 1 4 Mecsuam, MOXET MHTepPnNpPeTUpOBaTLCH
Kak Hauboree akTMBHbIA Nepuog CTUMynaunM du-
OpobnactoB No Nyt cuHTe3a konnareHa. K atomy
CpPOKy B 30HE O)Xora pasbirpbiBaeTcd nponvdepa-
TMBHas dasa ¢ apeKkToM Murpaumnm makpodaros,
NpoayLMpyOLWUX LUTOKMHBI, CTUMYNUpYLOLLME Npo-
nndpepaumto pubpobnacTtoB. AT1a ¢asa npoTekaeT
Ha poHe KoHTakTa MakpodharoB n ¢mbpobnacrtos
N MOXET OLEHMBATbCA KaK CUrHam TpaHCOyKuuu
MexXay aTUMU KNeTKamu.

Mpy  MMMYHOrMCTOXMMWUYECKOM  BbISIBNEHUY
BUMEHTUHA B CPOK, COOTBETCTBYHOLMA [OBYM
Mecduam, 30Ha MMMMaHTa OKPyXeHa YeTKO Bbl-
paxXeHHON CcoeUHUTENbHOTKAHHOW  Karncynomu.
K cTpykTypam, obHapy>XmMBaloLMM BbICOKYIO CTe-
NneHb 9KCNpPeccun BUMEHTMHA, OTHOCATCS: BO-Nep-
BbIX, CTEHKa MuKpocdep, chopMupoBaHHasi TOH-
KUMU BUMEHTUH-NMONOXUTENbHBIMU OMbpunnamu;
BO-BTOPbIX, KpymnHble dunbpobnactbl C BbICOKUM
YPOBHEM 3KCMPECCUN BUMEHTMHA, a Takxke rpyn-
Nbl KNEeTOK, pacrnonoXeHHble Mexay Mukpocde-
pamMu, OTAENbHbIE U3 3TUX KIMETOK MMEeKT LuUTo-
nnasmy BaKyolIM3MPOBAHHOIO TuMa C YMEPEHHOW
CTENEHbID aKTMBHOCTWU, HE MCKITOYEHO, YTO 3TO
Makpodparu (puc. 4).
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Ha y4acTke gepMbl BHE MMMMaHTa Takke yaaeTcs
BbISIBUTb KMNETKN C BbICOKOW 3Kcnpeccme|7| BUMEHTU-
Ha, OHW 3aMnoSHSAIT 30HY COCOYKOB, TO €CTb NOBEPX-
HOCTHbI/ KOMMAPTMEHT OepMbl, KIeTkn HebonbLune
no pasmMepy, BepeTeHOBUAHOW (POPMbI.

K CpoKy, COOTBETCTBYIOLLIEMY YETHIPEM MecsLam
npebbiBaHusa ckaddonaga B OAepme, YPOBEHb CO-
AepXaHusi BUMEHTMHa HapacTaeT, 3ToT (DeHOMeH
npocnexvBaeTca AN KMNeToK, IoKanuM3oBaHHbIX
Ha y4YacTke NOBEPXHOCTHOrO KOMMNapTMeHTa AepPMbl,
TO €CTb B 30HE COCOYKOB, NPV 3TOM YacTb 3TUX Krle-
TOK MUIPUPYET B 30HYy anuaepmuca. Tunupyemble
KNeTKM CTaHOBATCS KPYMHbIMW, OCOBEHHO KIeTKU
Ha rpaHuLe C aNMOepMUCOM, CTEMeHb SKCMPECCHm
B HMX BUMEHTMHA COXPaHSETCS BbICOKOM.

M3yyeHne pacnpeneneHns KeTok, 3KCIpeccu-
pytowmx CD-68 peuentopbl, Nokasano, YTo ChycTs
2 Mecsiua nocne npebbiBaHusi Radiesse B kayecTtse
UMNMaHTa KneTkn ¢ peuentopom CD-68 B GonbLuom
KONuM4ecTBe CKannmBaloTCs B MOBEPXHOCTHOM Crioe
aepmbl. KneTkn mMenkue, oTpoctyaTtbie, C YMEPEHHON
NN Odaxe BbICOKOW CTerneHbto akcnpeccun CD-68.
B 30He camoro umnnaHTa B 3TOT CPOK BbISIBNSETCS
HebomMbLLIOE 4YMCINO KIETOK C peuentopamu CD-68.
BHyTpu1 Murkpocdep MOXHO yBUAETb TOMOTEHHYHO Mac-
Cy C BbICOKMM ypoBHeM akcnpeccun CD-68 (puc. 5).

Mpn NpPONOHrMpoOBaHUN BpeMEHU NpPebbiBaHUS
uMmnnaHTa go 4-x MecsueB MpPOMCXOAUT MUrpauus
MakpocparoB, akcnpeccupyowmx CD-68 peuenTo-
pbl. OgHaKo KMNeTKM He MEHSIIOT CBOEWN JoKanusa-
LN, OHWN KOMOHM3UPYIOT Y4acTOK MOBEPXHOCTHOMO
KomnapTMmeHTa Aepmsbl. [MosiBneHne makpodharos
¢ CD-68 moxeT ObITb CBSI3aHO C HapacTaHUEM Bbl-
COTbl COCOYKOB AepMbl. B 30He rmyb6okoro komnap-
TMEHTa OHW pacrornaralTcsa No OgUHOYKE, COXpa-
HSAS1 BbICOKYH cTeneHb akcnpeccun CD-68.

Mpu BoIsBNeHnn a-SMA cnycta ABa mecsua no-
cre BBeeHUs NpenapaTa «pagmnecc» KrneTku, Hecy-
LLMe 3TOT peLenTop, BbISBMSIOTCS B 30HE COXPaHWB-
LUerocs UMnnaHTa, rae OHW pacnonaratTcs Mexay
MUKpOocdepaMn U Ha yvacTKe Karncyrbl, OKpyxato-
LLen UMNNaHT (puc. 6).

B ycnosusx nponoHrauum npebbiBaHus un-
nepa Jo 4-x MecsiLeB VMMMMAHT yXe OTCYTCTBYeET,
KneTku, akcnpeccupyowme a-SMA, nokanuaytorcs
Ha y4yacTke Kak MOBEePXHOCTHOro, Tak U rnybokoro
KOMNapTMeHTOB JepMbl. MecTamu BcTpevaroTcs
BOMOKHa CTpecca C BbICOKMM YPOBHEM COAEpXKaHus
a-SMA (puc. 7).

Mpn wn3yyeHUn pacnpepeneHns MONeKymnsipHO-
ro mapkepa CD-105, BbiCTynarwowero B ponu pe-
rynatopa nponudpepaumm  KNetok, OoKasanoch,
4YTO CnycTsa 2 MecsiLa nocre BBEAEHWS npenapata
«paguecc» MOSBMAKTCA KIETKM C peuentopamu
k CD-105, yncno nx HebonbLloe, C 30HOW NoKanu-
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Puc. 4. Yqacmok 0epMbl 8 30He 0xx02a Yepel 2 mecsua
riocne ggedeHus chunnepa. 1 — cmeHka Mukpocahep,
chopmuposaHHasi MOHKUMU — 8UMEHMUH-MOIOXU-
menbHbIMU hubpunnamu; 2 — 8UMEHMUH-MOMT0XU-
mersbHbie Knemku. UMmMyHo2ucmoxumMmuyeckasi peak-
yus. YeenuyeHue x400.

Fig. 4. Dermis in the burn area two months following the
filler administration. 1 — microsphere wall formed by
thin vimentin-positive fibrils; 2 — vimentin-positive cells.
Immunohistochemical reaction (x400 magnification).

Puc. 5. Yyacmok Oepmbl 8 30He oxo2a. CD-68+ ma-
Kpoghaecu (0603Ha4yeHO cmperikamu) 8 Kremkax oep-
Mbl Yepe3 2 mecsiya nocre egedeHusi gunnepa. Vim-
MyHo2ucmoxumudeckas peakyus. YeenudeHue x400.
Fig. 5. Dermis in the burn area. CD-68+ macrophages
(indicated by the arrows) in dermal cells two months
following the filler administration. Immunohistochemi-
cal reaction (x400 magnification).

3auMmM B MOBEPXHOCTHOM KOMMApPTMEHTE AepMbl.
Knetkn, akcnpeccupyowme peuentopbl CD-105,
MerKkne, oTpoctyaTtble, C HU3KMUM WUINU CpegHUM
ypoBHeM akcnpeccuun. C NporioHrMpoBaHMeEM Cpoka
npebbiBaHNs unnepa B AepMe MMAOTHOCTb 3TOro
peuenTopa Ha MemMbpaHe 4YacTu KMneToK, pacnoro-
XXEHHbIX B rNMy60KOM ee KoMNapTMeHTe, BO3pacTaeT.
He ncknoyeHo, YTo 3TN KpYMHbIE KIETKU C BbICOKUM
ypoBHem akcnpeccun CD-105 oTHocATCa K peryns-
TOpaM PYyHKLMOHANbHOW aKkTUBHOCTU TKAHEBBLIX Ma-
Kpocparos.

Mpyn  BbIABNEHMM  KIETOK,  SKCMPEecCupyto-
wnx VEGF peuentop, B Te4yeHne nepsbiX ABYyX Me-
csLeB NpebbiBaHMSA MMMNAHTa YUCIO 3TUX KINETOK
HapacTaeT BO BCeX 30Hax W rnybokoro, 1 noeepx-
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Puc. 6. Yuacmok Oepmbl 8 30He Oxoea. a-SMA+
Knemku 4yepe3 2 mecsiya riocne egedeHus gurnnepa.
1 — mukpocgpepbl 2 — a-SMA+ knemku. UmMmyHoeu-
cmoxumudeckas peakyus. YeenudeHue x400.

Fig. 6. Dermis in the burn area. a-SMA+ cells two
months following the filler administration. 1 — micro-
spheres 2 — a-SMA+ cells. Immunohistochemical re-
action (x400 magnification).

Puc. 7. Yyuacmok Oepmbl 8 30He oOxoea. a-SMA+
Knemku (0bo3Ha4yeHO cmpernikamu) yepes 4 mecsuya
rocne geedeHusi punnepa. IMmyHo2ucmoxumuye-
CKas peakyus. YeenuyeHue x400.

Fig. 7. Dermis in the burn area. a-SMA+ cells (indicated
by the arrows) four months following the filler adminis-
tration. Immunohistochemical reaction (x400 magnifi-
cation).

HOCTHOIO KOMMapTMEHTOB. B oTaenbHbIX criyyasix
HabniogaeTca a(dEKT NPEeUMyLLECTBEHHON IO-
Kanusauum KreTtok 3TOro Tuna B MOBEPXHOCTHOM
komnaptMmeHTe. Cnycta 4 mecsiua 4MCcrno KIETOK,
akcnpeccupytowmnx VEGF, pe3ko Bo3spacTaeT, npu-
YeM Kak B MOBEPXHOCTHOM, Tak U B rnybokom gep-
MarnbHbIX CNOsIX. B 30He COCOYKOBOro Crnosi KNeTkx
Merkue, Ha y4yacTke rnybokoro KomnapTMeHTa —
KpyrnHble oTpocTyatble. YpoeHb VEGF akcnpeccum
B KrneTKax NOBEPXHOCTHOrO KOMNapTMeHTa yMepeH-
HbI/, @ B 30HE My60OKOro — MHTEHCUBHbIN.

Pe3yJ'IbTaTbI aHarnmnm3a OCHOBHbIX MCXOO0B 3KCne-
pUMEHTa B 3aBUCUMOCTM OT BO3OeNcTBUA Guoger-
pagvpyemMoro KanbLMAcoAepXKallero MMnnaHTa
Ha COEOVHUTENbHYIO TKaHb B YCMOBUSAX 3aXuBre-
HUA TEPMUYECKOW paHbl MpU CPoKe HabnwogeHust
2 1 4 mecsiua npegcTaeneHbl B Tabnuuax 1 um 2.
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OBCYXAEHUE

MHTepHPETaLWIH / Hay4HasA 3HA4YNMOCTb

CoBpemeHHast cTpaTerns TKaHEeBOW WHXeHepumn
C MCMNONb30BaHMEM CODCTBEHHbIX KNETOK nauueHTa
AN co3aaHns in vivo BHEKNETOYHOIo MaTpukea, no-
XOXKEro Ha UCXOOHbIN, MOXET obecneynTb anbrep-
HaTMBY penapauum KOXW Ha MyTu ee 3aXUBMNeHus
rocrne oxora, 370 NPUBEAET K YMEHbLUEHUIO pasnu-
4Yns Mexagy penapaTtMBHON N 300POBON TKaHbLHO.

Orpavaeva nccrnegoBaHus
OrpaHVNeva ncenegoBaHNA He OTMEYEHbI.

O6o06LwWaemocTb / aIKCTpanonsAauumsa

Takum 06pa3om, MONyYeHHble [aHHble CBUAe-
TENbCTBYIOT, YTO BBeAeHWe Ouoperpagmpyemoro
dwunnepa B CPOK, COOTBETCTBYHOLLMIA NpoLeccy 3a-
XKMBMEHUSI OXora, a 3TO YeTblpHagLaThll AeHb Mo-
cne TpaBMmbl, 06ecrnevnBaeT NoKanbHY aKTUBaLMIO
punbpobnacTtoB. ATOT (hPeHOMEH CBSA3aH C U3BECT-
HbIMW CBOMCTBaMM KanbLuuncogepatliero unnepa
Kak akTuBaTtopa HeokonnareHoreHe3da. OcobeHHo-
CTblO ero siBnsieTcs Guogerpagaums ¢ obpasosa-
HMEeM MOHOB Kanbuusa 1 ocgopa ¢ nocrnenytoLlen
yTUnm3aumen 3TUX BELLECTB, HO C COXpPaHeHWEM
MPOSIOHIMPOBAHHOIO ANS KMETOK AepMbl U npexae
Bcero anga ¢ubpobnactoB adpekta Heokonna-
reHoreHesa ¢ obpasoBaHMeM kKonnareHa kak |, Tak
un Il TnoB. CMHTE3UPYEMBIN KONnareH Cny>xuT B Ka-
YeCTBe OCHOBbI 4159 KNETOK AePMbl U PEKOHCTPYMPY-
€T 9P EKT KECTKOCTU N MOPUCTOCTH Kapkaca, obec-
ne4vmBasi cOOpKy cMHTE3Npyemoro de novo SLM.

Ponb makpodaroB B Cxeme 3aXUBIEHUSI OXO-
roBou paHbl BMOUTCA B TOM, YTO OHW BbICTYynarT
B Ka4ecCTBe [MaBHbIX PErynsiTopoB, akTUBMPYHOLLMX
punbpobnacTbl, KEpaTUHOUUTLI N SHAOTENMNArbHbIE
kneTtkn. OHM BbICTYNatoT B ponu rpadpToB — perynu-
POBLLMKOB CUHTE3a 3KCTPaLENospHOro MaTpukca
OEepMbl, a TakKe CEKPETUPYIOT pasnmyHble hakTopbl
pocTta, cTumynupylowmne addekT nponudepaunm
N Murpaumm unbpobnacTtos, YTO B KOHEYHOM cYe-
Te obecnedvBaeT peanuTENM3aLuvi0 U aHMMoreHes
30HbI NMOBPEXAEHUS.

BbisBneHHas guHamuka ¢ubpobrnactoB B 30He
NMOBPEXAEHNSA MOXET MPUBECTU K MOMyYEHNO Aep-
Mbl, MMeKLLEeNn coctaB M cOOPKY KomnareHoBOW
CEeTW, CBOWCTBEHHOW €W in vivo. Ha Takom doHe
MOXHO OXuAaTb M HOpManu3auui KOMMYHUKaLWA
Mexay Knetkamu Aepmbl.

®drHanbHOW CcTaguen 3axuBrEHUS OXOrOBOW
paHbl cyMTaeTcd hasa pemodenvpoBaHns OepMbl
c obpaszoBaHueM nbpo3How kancynbl. [Mpu aToMm
punbpobnacTbl rpaHynsiUMOHHON TKaHW aKTUBUPY-
H0TCS M NpuobpeTatoT akcnpeccuio a-SMA, 4To yka-
3blBaeT Ha TpaHCGOPMaLUIO 3TUX KITETOK B MUOGIU-
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Tabnuuya 1. Konudyecmeo XU80MHbIX C OCHOBHbIMU UCX00aMu 8 epynrnax u ux dosnu 8 3agucumocmu om epynribl

(cpok HabntodeHus 2 mecsiya)

Table 1. Number of animals providing primary outcomes in groups and their percentage depending on the group

(observation period of two months)

OnbIT (n = 15)

12 80

KoHTpornb (n = 15)

0,026

Ipumeuanue: pazauque sHawumo npu p < 0,05.
Note: The difference is significant at p < 0.05.

Tabnuya 2. Konuyecmeo XUu80mHbIX C OCHOBHbIMU ucxodamu 8 2pyrnnax u ux 0osu 8 3agucumMocmu om 2pynnbl
(cpok HabntodeHus 4 mecsiya)
Table 2. Number of animals providing primary outcomes in groups and their percentage depending on the group
(observation period of four months)

OnbIT (n = 15)

14 93

KoHTponb (n = 15)

0,031

Ipumeuanue: pazauyue sHawumo npu p < 0,05.
Note: The difference is significant at p < 0.05.

Opobnactbl. CokpaTuternbHasi akTMBHOCTb KIETOK
NPUBOAMUT K YBEMUYEHMIO KECTKOCTU U MeXaHu4e-
ckoMy HanpsbkeHuto AUM. OTHOCUTENBHO HEBbI-
COKasl NNIOTHOCTb 3TOr0 MapKepa B KIeTkax AepMbl
Ha M3y4eHHbIX yyacTkax npegnornaraert, 4To nepe-
xon mbpobnactoB B MuogmbOpobnactbl 34ech
NPONCXOaQUT MOCTENEHHO, @ 3TO MOXET YyKa3sblBaTb
Ha npoLiecc pemoaenmpoBaHnsi oepMbl 6e3 hopmu-
poBaHus rpyboro pybua.

CoBpeMeHHasa cTpaTterMs TKaHEBOW WHXEeHepuun
C UCNonb3oBaHMEM COOCTBEHHbIX KIETOK NaumeHTa
01151 Co3aaHus in vivo BHEKINETOYHOIO MaTpumKea, no-
XOXKEro Ha UCXOOHbIN, MOXET obecneynTb ansrep-
HaTMBY penapauumn KOXWU Ha MyTU ee 3aXMBIEHUsI
nocne oxora. Bo BcaAkom cnydae 370, BO3MOXHO,
NpvBEOEeT K YMEHbLUEHUIO pasnuums Mexay pena-
paTMBHOW W 340POBOM TKaHbK. Mcnonb3oBaHue
cobCcTBEHHbIX hnbpobnactoB Ana cuHtesa OLM
B 30HE MOBPEXAEHUS MOXET obecneynTtb nomnyde-
HME KOHEYHOW OEepMbl, UMEKLNA COCTaB U CTe-
neHb COOPKM KONNareHoBOW CETU, CBOWCTBEHHOM
aepme in vivo. MNMpn 3TOM MOXHO paccyMTbIBaTh,
4YTO KOMMYHUKaUUW M Mexay KneTkamu, Takumu
Kak doubpobnacTel, Makpodarn 1n KepaTUHOUUTHI,
OyayT opraHvM3oBaHbl NPaBUIBHO.

HanGonee nepcnekTvBHbIM B MpoLecce pere-
Hepauun Oepmbl criedyeT MpusHaTb akTUBaLUIo
CMHTE3a KomnnareHa, KOTOpbIA CNyXWT B Kaye-
CTBE Kapkaca Ons knetok Agepmbl. KoHcTpyupys
ahpeKT XEecTKOCTM MMM MOPUCTOCTM Kapkaca,
MOXHO KOHTpONnuMpoBaTb COOPKY CUHTE3UPYEMOro

Ky6aHckun Hay4HbIi MeguumHcknin BecTHuK / Kuban Scientific Medical Bulletin

de novo BHEKMNETOYHOrO MaTtpukca. OTO npuBe-
OeT K COrnacoBaHHOCTU CBOWCTB CUHTE3MPYEMOMN
OepMbl CO CBOMCTBAMM KOXMW MaLMEHTa U CHUIUT
UnM, BO BCSIKOM Cryyae, YMEHbLUUT CTPYKTYp-
Hble pasnuyus Mexay BOCCTAHOBMEHHOW AepMOW
N OKpY>KatoLLIen KOXKEN.

[Npn mncnonb3oBaHMM Pa3fIMYHBLIX 3aMeHUTENEN
KOXW B Crly4dae ne4vyeHua TepMny4eckux paH nong yr-
pO3y CTaBUTCS PErynsaTopHasi pofib BHEKNETOYHOIO
MaTpuvKca, CO34aHHOTO HaTMBHbBIMUK KrieTkamu, nbo
CUHTe3upyeMble hmnbpobnactammu chakTopbl pocTa
He NpeacTaBnsATCA APYrUM TUMAM KIETOK, TaKuM
KaK KepaTUHOUMTbI W 3SHOOTEeNuManbHble KINEeTKW,
no obbI4YHOW CxemMe, ¥ 30eCb UMeeT MecTo Hapylue-
HME MEXKMETOYHOW TpaHCAYKUMM CuUrHamnoB. 3TO
npexpae BCero ckasblBaeTcs Ha xapaktepe hopmu-
pOBaHWs rpaHnLbl pasaena gepMbl U anvaepmMuca.

M3BeCTHO, 4YTO KOXa, cOo3daHHasi C MOMOLLbIO
TKaHeBOW WHXeHepun, hopmMupyeT NockKyt aep-
Mo3anuaepmarbHyto rpaHuuy. Mpu ncnonb3oBaHnn
punbpobnacTtoB Ansa cuHTesa cobcTBeHHoro ACM
npovcxoant opmupoBaHne npounst rpebHs
C anuTenuanbHbIMW MHBarMHaumamm u donnu-
KyNsSpHbIMW ~ CTPYKTYpamu, KOTOPblE  TUMWUYHbI
Ans  uanonormyeckon AepmoanngepmanbHOun
rpaHuLb.

3AKIKOYEHUE

MTak, HoBaTtopckas naess COCTOMT B TOM, YTOGbI
no3BonuTb ctapbiM ombpobnactam YacTUYHO BOC-
CTaHOBUTb MX (PYHKLWMK, @ B TPynrne BHOBb BO3HWK-
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LUMX B npoLecce MUTO3a KIeTok MoaMduumpoBaTb
MOIEKynsipHble MokasaTtenn ux OGuonorm4eckoro
BOo3pacTa. Takon MOAXOA BMONHE MOXeT obecne-
untb moaynsumio SUM ¢ nonyvyeHnem KoHeYHOn
OepMbl, aHanorM4yHoOm MetoLLIencs.

AONONMHUTENIbHAA UHO®OPMALIUA

PerMCTpauvm NMPOTOKOJ1a uccrnegoBaHuA

MpoTokon (BKMto4as BOMPOCkl CCNeAoBaHMS, OC-
HOBHble OCOBEHHOCTM OM3alHa M NnaH aHanuaa)
ObIn NOAroTOBMNEH 4O Ha4Yana uccnegoBaHus U ogo-
6peH HesaBncnuMbIM aTM4Heckum kommteTom OIEO0Y
BO Ky6I'MY MuHsgpasa Poccun.

JocTyn K AaHHbIM

[aHHble 0 NpOoBEeAEHHbIX UCCMEeNOBaHUSIX OTHO-
cAaTcA kK cBOOOAHO OOCTYMNHBIM ANst MallMHoYMTae-
MOrO MCMONb30BaHNA W AanbHenwen penyobnuka-
unm 6e3 orpaHNYeHnin aBTOPCKOro Npasa, NaTeHToB
N Opyrmx MexXaHM3MOB KOHTPOISI.

COOTBETCTBUE NMPUHLIUINMAM 3TUKU

CopepxxaHve 1M amMsanH uccrnegoBaHUn Cornaco-
BaHbl ¢ He3aBMCUMbIM 3TUYECKUM KOMUTETOM qe-
JeparnbHOro rocygapCcTBeHHOro OromkeTHoro obpa-
30BaTENbHOIO yYpeXaeHus BbiCLLEro obpa3oBaHus
«KybBaHCcknin rocyqapCTBEHHbIN MEAULMHCKUNA YHU-
BepcuteT» MuHucTepcTBa 3apaBooxpaHeHus Poc-

CNUCOK NNNUTEPATYPbI
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THERMAL INJURY HEALING IN THE CONTEXT
OF NEOCOLLAGENQGENESIS INDUGTION:
PRECLINICAL RANDOMIZED EXPERIMENTAL STUDY

Galina M. Mogilnaya, Evgeniya V. Fomicheva,* Karina I. Melkonian

Kuban State Medical University
Mitrofana Sedina str., 4, Krasnodar, 350063, Russia

ABSTRACT

Background. The healing of skin wounds having various etiologies is known to involve a mul-
tistep process characterized by certain intercellular interactions affecting dermal cells, their at-
tachment, migration, and differentiation. Here, recovery is interpreted as the return of dermis to
its original state. The fact is, however, that the dermal extracellular matrix (ECM) is structurally
impaired, which suppresses the regulatory and repository functions of the dermis, leading to
the formation of a scar that inhibits several biological functions in the affected area and causes
aesthetic problems associated with mobility.

Objectives. To evaluate the structural features of dermis during wound healing using a calci-
um-containing biodegradable implant.

Methods. The study used 60 rats that were inflicted with a third-degree burn injury (partially
damaged dermis). The selected animals were divided into two groups: experimental and
control. On post-burn day 14, a calcium-containing biodegradable implant was administered
to rats from the experimental group, while a sterile saline solution was used in the control
group. Material was sampled at two months (74 days) and four months (134 days). In order to
assess the morphological state of the burn area, its sections were stained with hematoxylin
and eosin, according to Mallory and Van-Gieson. For the selective detection of collagens, im-
munohistochemical tests using antibodies to collagen types | and Il (Abcam, England) were
employed. To characterize dermal cells, the authors used antibodies to vimentin (LabVision,
USA), as well as to CD-68 (cluster of differentiation 68), a-SMA (alpha-smooth muscle actin),
CD-105 (cluster of differentiation 105), and VEGF (vascular endothelial growth factor) recep-
tors (Abcam, England). The obtained results were processed using the Statistica 6 software
(StatSoft, USA).

Results. The administration of a calcium-containing biodegradable filler during the burn
healing process was found to ensure local fibroblast activation with the formation of colla-
gen types | and lll. When the implant residence time was prolonged up to four months, an
increase in the number of macrophages expressing CD-68 receptors was observed. Of note
is that these cells retained their localization, while a-SMA-expressing cells were localized in
both the superficial and deep dermal compartments. The number of cells expressing CD-105
and VEGEF rose as well.

Conclusion. The use of the biodegradable filler is found to be promising in terms of post-burn
dermal regeneration, as well as providing a dermal ECM, whose collagen network composi-
tion and assembly are similar to the original. Here, macrophages act as the primary synthesis
regulators of the dermal ECM and stimulate fibroblasts, which ensures re-epithelialization and
angiogenesis of the inflicted area.

Keywords: dermis, burn injury, implant, neocollagenogenesis, calcium hydroxyapatite, filler
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0COBEHHOCTY 3AXWBIIEHWA TEPMIUYECKOM PAHbI B YCTOBMAX
CTUMYALMA HEOKONNATEHON EHESA: 10K JIMHWYECKOE
JKCNEPUMEHTAJIbHOE PAHLIOMIA3IIPOBAHHOE NCCJIEIOBAHVE

I. M. MoruabHasi, E. B. ®omuueBa*, K. 1. MeAKOHSIH

®edeparnbHoe eocydapcmeeHHoe 600xemHoe obpasosameribHOe y4YpexoeHue
8bicuwez20 obpasosaHus «KybaHckuli 2ocydapCcm8eHHbIU MedUUUHCKUU yHU8epcumemy
MuHucmepcmea 30pasooxpaHeHusi Poccutickoli ®edepayuu

yn. um. Mumpogara CeduHa, 0. 4, KpacHodap, 350063, Poccus

AHHOTALUMUA

BeeaeHue. V13BeCTHO, YTO 3aXMBMEHME KOXHbLIX paH pasfMyYyHOWM 3TMOMOrMNU — MHOTOCTY-
neH4YaThbll NPOLECC, XapaKTepusyoLLMNCs onpeaeneHHbIMU MEXKNeTOYHbIMU B3aMMOOencT-
BUAMU, BNUSAIOLWMMUK Ha KNETKU AepPMbl, X MPUKpPEnneHne, Murpaumio u anddepeHLmnpoBKy.
OTan BOCCTaHOBINEHMUS €r0 MHTEPNPEeTUPYeTCA Kak BO3BpaT AePMbl K UCXOAHOMY COCTOSIHUIO.
OpgHako Ha camoM Aere 9KCTpauennonAapHbIA MaTPUKC AepMbl UMeeT HapyLLEHHYO OpraHu-
3auuio, YTO NOAABNAET PErynupytoLLYo 1 Peno3MTOpHY OYHKLIMIO AepMbl, TPUBOONUT K (Op-
MUPOBaHUIO pybLa, KOTOPbLIN NULIAET Y4acTOoK NOBPEXAeHUs psaaa 6MoNornyecknx yHKLUmn
1 Bbl3blBaET acTeTUYECKME NPOBIEeMbI, CBA3aHHbIE C MOBUMBHOCTbLIO.

Llenb uccneaoBaHnUsi — OLEHUTb CTPYKTYPHbIE OCOBEHHOCTY AEPMbl MPU 3aXXMBINEHUN KOX-
HbIX paH B YCINOBUSIX UCMONb30BaHUs BroaerpaampyemMoro kanbLmMncoaepallero MmMniaHTa.

MeToabl. iccnegoBaHue BbINONTHEHO Ha Kpbicax (60 ocoben). XKMBOTHbIM Gblfnn HAHECEH OXOT
Illa cTeneHun, 3aTeM XMBOTHLIX pasgenunu Ha 2 rpynnbl: OnNbITHAA U KOHTponbHasa. Ha 14-i
AEeHb MOCIe HaHeCeH)s OXOora Kpblicam OMNbITHOW rpynnbl BBOAMNM BuogerpagmpyemMbin Karnb-
umncogepxawmm uMnnaHT. B KOHTPONbHOM rpynne Ucnonb3oBasnu CTePUSbHbIN U3NOM0rn-
yeckun pacteop. MaTtepuan 3abupanun B CpOKK, COOTBETCTBYHOLWME 2 MecsauaM (74-11 OeHb)
n 4 mecsauam (134-n geHb). [1nsa oueHkM MOpPdONOrM4eckoro COCTOSIHMUS 30HbI OXOra cpesbl
OoKpaluMBanu reMaToKCUITMHOM M 303MHOM, No Mannopu n BaH-In3oHy. [na nduparensbHo-
ro BbISIBMIEHWNS KOJareHoB MCMNofib30BaHbl MMMYHOTMCTOXMMUYECKNE TECTbI C aHTUTEeNnamm
k konnareny | n lll Tuno (Abcam, AHrnus). na xapakTepPUCTUKN KNETOK AEPMbl UCMOSb-
30Banu aHtutena kK BumeHTuHy (LabVision, CLUA), a Takxe peuentopam CD-68 (cluster of
differentiation 68), a-SMA (alpha-smooth muscle actin), CD-105 (cluster of differentiation 105),
VEGF (vascular endothelial growth factor) (Abcam, Anrnus). O6paboTKy pesynbLTaToB OCYy-
LLEeCTBNANM C MCNOSb30BaHMeEM nporpamMmmbl Statistica 6 (StatSoft, CLUA).

Pe3synbTaTtbl. YCTaHOBMEHO, YTO BBeAeHWe Ouogerpagvpyemoro KanbLUncoaepKallero
dunnepa B CPOK, COOTBETCTBYHOLLMI NPOLECCY 3aXMBMEHU oxora, obecneymBaeT nokasnb-
Hyl0 akTuBaumto ombpobnacToB ¢ obpasoBaHuem konnareHa | v Il Tunos. MNpu nponoHru-
poBaHWM BpeMeHu npebbiBaHns umniaHTa go 4-x MecsiLeB NPOUCXOAUT YBEMNUYEHNE Yncrna
Makpodaros, akcnpeccupytowmnx CD-68 peLenTopbl, TpUYEM KNETKN HE MEHSAIOT CBOEN No-
Kanusauuu, B TO BpeMS Kak KNeTKu, aKkcnpeccupyowwme a-SMA, nokanmaylTcst Ha yvyacTke
Kak MOBEPXHOCTHOrO, TaK 1 ryboKkoro KOMnapTMEHTOB AepMbl. YMCNO KNETOK, 3KCnpeccupy-
towmx CD-105 n VEGF, Takxe yBenuunBaeTcs.
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3akntoyeHue. [NonyyeHHble JaHHble NMO3BOSSAOT CYMTATb, YTO MCMONb30oBaHne buogerpagu-
pyemoro cunnepa npeacTaBnseTcs NepCnekTMBHbIM B acnekTe pereHepauumm gepMbl Nocrne
oXora U MoxeT obecneunTb NonyvyeHne IKCTPaLEnINSPHOro MaTpmKca 4ePMbI, UMEHOLLErO
cocTaB M COOpKY KOnnareHoBOW ceTun, NpUBMXEHHON K ucxogHon. Makpodharm BbicTynatoT
B POV rMaBHbIX PErYNMPOBLUNKOB CMHTE3a IKCTPALLENONSPHOro MaTprKkca AepMbl, CTUMYU-
pytoT cbnbpobnacTbl, 4TO obecnevmBaeT Pe3aNnUTENN3aLNI0 N aHTMOreHe3 30HbI MOBPEXOEHUS.

KnroueBble croBa: gepma, 0Xkoroeasi paHa, UMMmaHT, HeEOKOsnareHoreHes, rmapokcmanaTumT
Kanbuus, punnep
KoHchnUKT nHTepecoB: aBTOpbI 3asBMSAOT 00 OTCYTCTBUM KOH(SIMKTA MHTEPECOB.
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INTRODUCTION

The healing of skin wounds having various etiolo-
gies is known to involve a multistep process charac-
terized by certain intercellular interactions affecting
dermal cells, their attachment, migration, and dif-
ferentiation [1-8]. In this case, the healing process
comprises four successive stages: coagulation and
homeostasis, inflammation, proliferation, and re-
modeling [9-12].

The first stage involves wound surface closure fol-
lowed by the formation of a fibrin plug and extracel-
lular matrix (ECM) by fibroblast cells. Here, recovery
is interpreted as the return of dermis to its original
state. The fact is, however, that the dermal ECM is
structurally impaired, which suppresses the regula-
tory and repository functions of the dermis, leading
to the formation of a scar that inhibits several biolog-
ical functions in the affected area and causes aes-
thetic problems associated with mobility [13—18].

Although current advances in biomaterial science
and tissue engineering have yielded various skin
substitutes, it remains to solve the specified prob-
lems associated with the activation of repair rather
than regeneration mechanisms [19-22].

The current strategy of tissue engineering advo-
cates the use of the patient’s cells in order to create
in vivo vascularized ECM characterized by the ab-
sence of exogenous material, for it can trigger the
process of physiological recovery [24—-28].

The article aims to evaluate the structural fea-
tures of dermis during wound healing using a calci-
um-containing biodegradable implant.

METHODS

Experimental animals

The experiment used 60 male outbred rats weigh-
ing 250 + 30 g that were provided by the Rappolovo
Laboratory Animal Breeding Facility of the National
Research Center Kurchatov Institute (NRC Kurcha-
tov Institute).

Accommodation and maintenance of animals

The animals were kept under observation at the
vivarium laboratory of the Education Department
of the Kuban State Medical University (KubSMU)
where a standard food ration was provided with free
access to food and water".

Study design

A randomized controlled study was conducted us-
ing male rats inflicted with burn wounds as a model.
The experiments were carried out at the Depart-
ment for Histology and Embryology of the Kuban
State Medical University. The design of this study is
presented in Fig. 1.

Sample size

The animals were divided into two groups: con-
trol (n = 30) and experimental (n = 30). All of them
were inflicted with third-degree burn injuries (partial-
ly damaged dermis)?. Test subjects from the exper-
imental group were injected with a calcium-contain-
ing biodegradable filler (Radiesse, Germany), while
those from the control group received a sterile 0.9%
isotonic sodium chloride solution. The preparations
were administered once at 14 days post burn, with

" GOST 33044-2014 Principles of Good Laboratory Practice approved by Order No. 1700-st (November 20, 2014) of the Federal

Agency for Technical Regulation and Metrology

2 Pavlenko S.G., Shablin D.V., Khuranov A.A., Zobenko V.Ya., Evglevskii A.A. A device for modeling an experimental burn injury in
animals. Utility patent No. 151026, registered on Feb. 11, 2015. Patent holders: Pavlenko S.G. and Shablin D.V.
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1 day Division of animals into the control (n = 30) and experimental groups (n = 30).
\1, Infliction of a burn injury \1’
14 days Experimental group (n = 30) Control group (n = 30)
I |
Administration of the preparation
2 v
0.9% isotonic sodium chloride solution Cglmum-contam_mg
biodegradable filler
v v
74 days Division into subgroups
¥ ) ¥ ¥
CS1(n=15) CS2 (n=15) ES 1 (n=15) ES 2 (n=15)
v [ ¥ I
Removal of animals from the experiment.
Material collection. Analysis of the obtained data
v
134 days CS2(n=15) ES 2 (n=15)

Removal of animals from the experiment.
Material collection. Analysis of the obtained data

Fig. 1. Schematic diagram of the research design

Note: CS1— control subgroup 1; CS2 — control subgroup 2; ES1— experimental subgroup 1, ES2 — experimental

subgroup 2.
Puc. 1. briok-cxema Ou3atiHa uccrie0o8aHus.

lNpumeyvarue: KI'1 — koHmponbHas nodepynna 1; KI'2 — koHmponbHas nodepynna 2; O1 — onbimHas

nodepynna 1; OI'2 — onbimHas nodepynna 2.

material sampled at two (74 days) and four months
(134 days). Different residence times of the prepa-
ration in the dermis were used as a criterion for di-
viding the animals into subgroups. The subgroups
were formed at two months (74 days) following drug
administration, with 15 animals randomly allocated
to each group (experimental and control).

Eligibility criteria
Inclusion criteria

Male outbred rats exhibiting no external signs of
diseases and anatomical abnormalities were select-
ed for this experiment.

Exclusion criteria

No female subjects or subjects whose weight dif-
fered by more than 50 g were entered into the ex-
periment.

Removal criteria

If animals were to injure the implantation area at
any stage of the study, wound abscess would also
prevent them from further participating in the exper-
iment.
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Randomization

The randomization was conducted using a closed
envelope method. Taking the inclusion criteria into
account, 60 rats were selected to be divided into
two groups: experimental (30 animals) and control
(30 animals).

Data anonymity assurance

We divided the animals into groups and analyzed
the results without the input of other individuals.

Resulting indicators (outcomes) of the study

We primarily intend to assess the activation of der-
mal cells with them entering neocollagenogenesis,
as well as the remodeling of dermal ECM in accor-
dance with the original matrix, as the result of using
the calcium-containing biodegradable implant.

The criteria for ascertaining dermal activation
which involves its cells entering neocollagenogen-
esis are as follows: presence of dendritic dermal
fibroblasts exhibiting high expression of procolla-
gen, type lll collagen, and vimentin; emergence of
vimentin-positive structures in the connective tissue
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matrix; macrophage migration into the burn area;
emergence of cells having CD-68 and a-SMA recep-
tors in the superficial layer of the dermis.

Experimental procedures

Burn injuries were modeled by means of a brass
cylinder having a surface area of 706 mm? and
weighing 300 g, which was heated to 100 degrees
in boiling water. The cylinder was applied to the
depilated skin of animals at the top of shoulders
for 15 s, resulting in the formation of a third-de-
gree burn (partially damaged dermis). In this case,
Sevorane inhalation anesthetic (Abbott, England)
was used for anesthesia. The test subjects were
then divided into two groups: experimental (30
animals) and control (30 animals). As part of the
experiment protocol, Radiesse was administered
to rats in the experimental group at 14 days post
burn. The filler was injected subdermally at a vol-
ume of 0.05 mL per experimental unit [29] at the
border of visually defined intact skin. This day was
considered the starting point of the experiment.
In order to standardize preparation administration
in the control group, a sterile saline solution was
used; it was injected subdermally at a volume of
0.05 mL per experimental unit.

Skin fragments collected from the center of the
wound, as well as from intact skin areas at the
wound periphery, were used as the subject matter
in the study. The specified biological material was
sampled at two and two months. Tissue processing
and embedding were performed in Tissue-Tek VIP-
5Jr. processors (Japan); the resulting paraffin blocks
were used to make 4-5 um thick sections using an
HM 340 E Rotary Microtome (MICROM Laborgerate
GmbH, Germany).

In order to assess the morphological status of the
burn area, the sections were stained with hematox-
ylin and eosin, according to Mallory, Van-Gieson,
and Masson. For the selective detection of colla-
gens, immunohistochemical tests using antibod-
ies to collagen types | and Ill (Abcam, England)
were used. To characterize dermal cells, we used
antibodies to vimentin (LabVision, USA), as well
as CD-68 (cluster of differentiation 68), a-SMA
(alpha-smooth muscle actin), CD-105 (cluster of
differentiation 105), VEGF (vascular endothelial
growth factor) receptors (Abcam, England). The
immunohistochemical tests were performed ac-
cording to the protocol using positive and negative
controls to adjust the staining.

The obtained micropreparations were subject-
ed to visual examination in hematoxylin and eo-
sin stains according to Mallory, Van-Gieson, and
Masson.
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Care and monitoring of the animals

The animals were kept under observation while
receiving a standard food ration with free access
to food and water. No adverse effects were noted
during the study. The test subjects were removed
from the experiment using the most humane meth-
od according to World Animal Protection, i.e., by
administering an anesthetic overdose (a dose three
times the usual amount of the drug).

Statistical procedures

Principles behind sample size determination
The sample size was not determined in advance.

Statistical methods

A descriptive medical study was conducted for a
series of cases, i.e., we used the calcium-containing
biodegradable implant for several rats, achieving the
activation of dermal cells with them entering neo-
collagenogenesis, which resulted in the remodeling
of the dermal ECM in accordance with the original
matrix. The sample size was determined according
to the number of animals required for an adequate
immunohistochemical study. In order to assess the
statistical significance of the difference between
experimental parameters factoring in the effect
produced by the calcium-containing biodegradable
implant on the connective tissue in the context of
thermal injury healing, we used the fourfold contin-
gency table method. In this case, the difference was
considered significant at p < 0.05. The obtained re-
sults were processed using the Statistica 6 software
(StatSoft, USA).

RESULTS

The study of micropreparations sampled from the
control group of animals at the first day of eschar
detachment, i.e., at 14 days post burn, indicates that
the inflicted area is epithelialized; the epidermis has
from three to five cellular lines (even though poorly
contoured); cell nuclei are vacuolated. The dermis
comprises short, irregularly arranged collagen bun-
dles.

When stained using a standard set of conven-
tional histochemical reactions according to Mallo-
ry and Van-Gieson, the burn area of experimental
animals containing filler in the dermis is typable as
an implant with microspheres surrounded by a cap-
sule at two months of the filler residence. In the
area above and below the implant, the dermis is
organized as dense connective tissue. In the im-
munohistochemical detection of collagen type |
(Fig. 2), the reaction reveals dermal fibroblasts in
the form of dendritic cells exhibiting a high level of
procollagen expression (indicated by the arrow in
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Fig 2. Dermis in the burn area two months following the
filler administration. Immunohistochemical staining for
type I collagen (x400 magnification).

Puc. 2. Yyacmok depMbl 8 30HE OX0ea 4Yyepes 2 Me-
csauya riocne eeedeHusi ¢hunnepa UmMmyHo2ucmoxu-
MuYecKkas oKpacka Ha KonnaegeH | muna. YeenuyeHue
x400.

Fig 3. Dermis in the burn area two months following the
filler administration. Immunohistochemical staining for
type Il collagen (%400 magnification).

Puc. 3. Yyuacmok Oepmbi 8 30He oxo2a yepes 2 Mecs-
ua nocrne egedeHus unnepa. IMmyHo2ucmoxumu-
yeckasi OKkpacka Ha konnaeeH Il muna. YeenuueHue
x400.

the figure). These cells are localized in the deep
dermal compartment.

When detecting type Il collagen, a thin fibrillar
network is typable in ECM with predominant lo-
calization in the superficial compartment. Fibro-
blasts showing high expression of type Il colla-
gen are also observed here (Fig. 3, indicated by
the arrow).

An analysis of the cellular composition of dermis
in experimental animals as affected by the use of a
biodegradable scaffold revealed that its residence in
the dermis at two and four months can be interpret-
ed as the most active period of fibroblast stimulation
in collagen synthesis. By this time, the proliferative
stage is induced in the burn area involving the mi-
gration of macrophages that produce cytokines stim-
ulating fibroblast proliferation. This phase occurring
in the context of contact between macrophages and
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fibroblasts can be regarded as a transduction signal
between these cells.

At two months, immunohistochemical detection of
vimentin revealed that the implant area is surround-
ed by a well-defined connective tissue capsule.
Structures exhibiting a high level of vimentin expres-
sion are as follows: the wall of microspheres formed
by thin vimentin-positive fibrils; large fibroblasts ex-
hibiting a high level of vimentin expression, as well
as groups of cells located between microspheres;
some of these cells (possibly macrophages) have
a moderately active vacuolated cytoplasm (Fig. 4).

Cells exhibiting high vimentin expression can also
be detected in the dermis outside the implant area
(papillary layer, i.e., the superficial compartment of
the dermis); these cells are small in size and spin-
dle-shaped.

The vimentin level increases at four months of the
scaffold residing in the dermis; this phenomenon is
observed for cells localized in the superficial com-
partment of the dermis, i.e., in the papillary layer,
with some of these cells migrating to the epidermis.
Typable cells grow in size, specifically cells border-
ing the epidermis, while the level of vimentin expres-
sion remains high.

A distribution study of cells expressing CD-68 re-
ceptors revealed that two months following Radiesse
administration, CD-68-positive cells accumulate in
large numbers in the superficial layer of the dermis.
These cells are small and dendritic, exhibiting a
moderate or even high level of CD-68 expression.
In the implant area, a small number of CD-68-posi-
tive cells are detected, while a homogeneous mass
exhibiting a high level of CD-68 expression can be
observed inside the microspheres (Fig. 5).

When the implant residence time is prolonged
up to four months, the migration of macrophages
expressing CD-68 receptors is observed. Howev-
er, the cells retain their localization, colonizing an
area of the superficial dermal compartment. The ap-
pearance of CD-68-positive macrophages may be
associated with an increase in the height of dermal
papillae. In the deep compartment, they are orga-
nized individually, retaining a high level of CD-68
expression.

When identifying a-SMA two months following
Radiesse administration, a-SMA-positive cells are
detected in the area of the preserved implant: be-
tween the microspheres and in the area of the cap-
sule surrounding the implant (Fig. 6).

When the filler residence is prolonged up to four
months, the implant is no longer present, with the
cells expressing a-SMA localized in both the super-
ficial and deep dermal compartments. Stress fibers
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exhibiting high a-SMA levels can also be observed
(Fig. 7).

A distribution analysis of the CD-105 marker,
which acts as a cell proliferation regulator, re-
vealed that a small number of CD-105-positive
cells emerge in the superficial compartment of the
dermis two months following Radiesse administra-
tion. CD-105-positive cells are small and dendrit-
ic, exhibiting low-to-medium levels of expression.
With the prolonged residence of the filler in the der-
mis, an increase is observed in the density of this
receptor on the membrane of some cells located in
the deep dermal compartment. It is possible that
these large cells exhibiting a high level of CD-105
expression can regulate the functional activity of
tissue macrophages.

When identifying cells expressing VEGF receptors
during the first two months of implant residence, the
number of these cells rises in all areas of the deep
and superficial compartments. In some cases, such
cells are primarily localized in the superficial com-
partment. At four months, the number of VEGF-ex-
pressing cells increases dramatically in both the
superficial and deep dermal layers. In the papillary
layer, the cells are small, whereas in the deep com-
partment area, the cells are large and dendritic. The
level of VEGF expression is moderate in the cells
of the superficial compartment and intensive in the
deep compartment.

Tables 1 and 2 present the results of analyzing
the primary outcomes of the experiment at two and
four months in terms of how the calcium-containing
biodegradable implant affects the connective tissue
in the context of thermal injury healing.

DISCUSSION

Interpretation/scientific merit

The current strategy of tissue engineering using
the patient’'s endogenous cells to create an in vivo
ECM similar to the original matrix could provide an
alternative to skin repair in the post-burn healing
process. This approach can reduce the difference
between reparative and healthy tissue.

Research limitations
Not identified.

Generalizability/extrapolation

Thus, the obtained data indicate that the admin-
istration of a biodegradable filler during the burn
healing process, i.e., at 14 days following the wound
infliction, ensures local fibroblast activation. This
phenomenon is related to the well-known neocollag-
enogenesis-inducing properties of a calcium-con-
taining filler. The filler is characterized by biodeg-
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Fig. 4. Dermis in the burn area two months following the
filler administration. 1 — microsphere wall formed by
thin vimentin-positive fibrils; 2 — vimentin-positive cells.
Immunohistochemical reaction (x400 magnification).
Puc. 4. Yqacmok 0epMbl 8 30He 0xx02a Yeped 2 mecsua
riocrne egedeHus chunnepa. 1 — cmeHka Mukpocahep,
chopmuposaHHasi MOHKUMU — 8UMEHMUH-MOIOXU-
menbHbiMU pubpunnamu; 2 — BUMEHMUHIMTOM0XU-
mersbHbie Knemku. UMmMyHo2ucmoxumu4yeckasl peak-
yus. YeenuyeHue x400.
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Fig. 5. Dermis in the burn area. CD-68+ macrophages
(indicated by the arrows) in dermal cells two months fol-
lowing the filler administration. Immunohistochemical
reaction (x400 magnification).

Puc. 5. Yyacmok Oepmbi 8 30He oxo2a. CD-68+ ma-
Kpoghaecu (0603Ha4yeHO cmperikamu) 8 Kremkax oep-
Mbl Yepe3 2 mecsiya nocne egedeHusi gunnepa. Vim-
MyHo2ucmoxumudeckas peakyus. YeenudeHue x400.

radation involving the formation of calcium and
phosphorus ions followed by the utilization of these
substances; of note is that the prolonged effect of
neocollagenogenesis for dermal cells (specifically
for fibroblasts) is maintained with the formation of
both collagen type | and lll. The synthesized colla-
gen serves as the foundation for dermal cells rec-
reating the effect of a stiff and porous frame, which
ensures an assembly of the de novo synthesized
ECM.

In the burn wound healing process, macro-
phages are considered to act as the primary reg-
ulators that activate fibroblasts, keratinocytes,
and endothelial cells. They serve as grafts, reg-
ulators of dermal ECM synthesis, as well as se-
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Puc. 6. Yuacmok Oepmbl 8 30He Oxoea. a-SMA+
Knemku 4yepe3 2 mecsiya riocne egedeHus gurnnepa.
1 — mukpocgpepbl 2 — a-SMA+ knemku. UmMmyHoeu-
cmoxumudeckas peakyus. YeenudeHue x400.

Fig. 6. Dermis in the burn area. a-SMA+ cells two
months following the filler administration. 1 — micro-
spheres 2 — a-SMA+ cells. Immunohistochemical re-
action (x400 magnification).
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Puc. 7. Yyuacmok Oepmbl 8 30He oOxoea. a-SMA+
Knemku (0bo3Ha4yeHO cmpernikamu) yepes 4 mecsuya
rocne geedeHusi punnepa. IMmyHo2ucmoxumuye-
CKas peakyus. YeenuyeHue x400.

Fig. 7. Dermis in the burn area. a-SMA+ cells (indicated
by the arrows) four months following the filler adminis-
tration. Immunohistochemical reaction (x400 magnifi-
cation).

creting various growth factors that promote the
proliferation and migration of fibroblasts, thus en-
suring the re-epithelization and angiogenesis of
the inflicted area.

The revealed dynamics of fibroblasts in the in-
flicted area can yield a dermis having collagen
network composition and assembly characteristic
of that in vivo. In this context, the normalization of
intercellular communication in the dermis can also
be expected.

The final stage of burn wound healing involves
dermal remodeling, with the formation of a fibrous
capsule. The granulation tissue fibroblasts are
activated and acquire a-SMA expression, which
indicates the transition of these cells into myo-
fibroblasts. The contractile activity of cells leads
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to an increase in the stiffness and mechanical
stress of the ECM. The relatively low density of
this marker in dermal cells found in the studied
areas suggests that the transition of fibroblasts
into myofibroblasts occurs gradually here, which
may indicate dermal remodeling without rough
scar formation.

The current strategy of tissue engineering using
the patient’s endogenous cells to create an in vivo
ECM similar to the original matrix may provide an al-
ternative to skin repair in the post-burn healing pro-
cess. At any rate, this approach would probably re-
duce the distinction between reparative and healthy
tissue. The use of endogenous fibroblasts for ECM
synthesis in the lesion area can yield dermis having
collagen network composition and assembly char-
acteristic of the in vivo dermis. In this case, it can be
expected that communications between such cells
as fibroblasts, macrophages, and keratinocytes will
also be properly regulated.

In the process of dermal regeneration, the most
promising approach involves activating the syn-
thesis of collagen, which serves as a frame for
dermal cells. By creating a stiff or porous frame
effect, it is possible to control the assembly of
the de novo synthesized EMC. This factor can
bring the properties of the synthesized dermis
into compliance with those of the patient’s skin,
minimizing, or at least decreasing, the structural
differences between the restored dermis and the
surrounding sKkin.

When using various skin substitutes in the treat-
ment of thermal injuries, the regulatory role of en-
dogenous cell-derived ECM is compromised since
growth factors synthesized by fibroblasts are not
provided to other cell types (such as keratinocytes
and endothelial cells) as usual, with a disruption of
intercellular signal transduction. This fact primarily
affects the formation of the boundary between the
dermis and the epidermis.

Tissue-engineered skin is known to form a flat der-
mal-epidermal border. When fibroblasts are used to
synthesize endogenous ECM, a profile of the ridge
is formed, having epithelial invaginations and follicu-
lar structures, which are typical for the physiological
dermal-epidermal border.

CONCLUSION

Thus, the innovative idea consists in allowing
old fibroblasts to partially restore their functions,
while modifying molecular indicators of biological
age in a group of cells newly emerged in the pro-
cess of mitosis. This approach may well ensure
ECM modulation yielding a dermis similar to that
available.
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Table 1. Number of animals providing primary outcomes in groups and their percentage depending on the group
(observation period of two months)
Tabnuya 1. Konuyecmeo )Xu8omHbiX C OCHOBHbIMU Ucxodamu 8 2pyrnnax u ux 0osiu 8 3agucuMocmu om epynnbl
(cpok HabntodeHus 2 mecsiya)

Experimental (n = 15)

80

Control (n = 15)

6 20 0.026

Note: The difference is significant at p < 0.05.
Ipumeuanue: pazauque sHawumo npu p < 0,05.

Table 2. Number of animals providing primary outcomes in groups and their percentage depending on the group
(observation period of four months)
Tabrnuya 2. Konuyecmeo XU80MHbIX C OCHOBHbLIMU UcXod0aMu 8 epynnax u ux 0onu 8 3agucumMocmu om epynribl
(cpok HabrrodeHus 4 mecsya)

Experimental (n = 15)

14 93

Control (n = 15)

0.031

Note: The difference is significant at p < 0.05.
Ipumeuanue: pazauque sHawumo npu p < 0,05.

FURTHER INFORMATION

Protocol registration

The study protocol (including research topic, key
design features, and analysis plan) was prepared
prior to the study and approved by the Independent
Committee for Ethics of the Kuban State Medical
University (Ministry of Healthcare of the Russian
Federation).

Data access

Data on the conducted study can be freely ac-
cessed in machine-readable form to be used and re-
published without copyright and patent restrictions,
as well as other control mechanisms.

COMPLIANCE WITH ETHICAL STANDARDS

The study content and design were approved by
the Independent Committee for Ethics (Minutes
No. 54 as of October 11, 2017) of the Kuban State
Medical University (Mitrofana Sedina str., 4, Kras-
nodar, Russia). The maintenance and handling of
animals were consistent with the principles of the
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AHHOTALMUA

BBepeHue. bunnapHble uuctageHoMbl U LUCTageHOKAPLNHOMBI — 3TO pPefKue KUCTO3-
Hble onyxonu nevyeHn. CrnoxHas gudpdepeHumnanbHas gMarHocTuka ¢ NpoCTbIMU KNCTAMM
Hepeako NpuMBOAUT K oWIMBOYHON TakTUke BeAeHNs 60MNbHbIX C NOAOOHBIMY OMyXONsAMM.
LinctageHomy n umuctageHokapunHomMy cnegyeT 3anogo3puTb Npu BbIABIIEHUN OOUHOY-
HOro0 UM MHOFOKaMeEpPHOro KMCTO3HOro obpasoBaHns B NEYEHU C HANM4YMeM Neperopo-
OOK M NMOKyCamMu KpOBOTOKA B CTEHKE KMCTO3HOro obGpasoBaHusA, 0COBEHHO Yy XXEeHLNH
cpegHero Bo3pacTta. OyeHb 6onbluoe 3Ha4YeHne nMeeT nokanusaunsa onyxonu. MNpu aTom
Hanbonee TUNMYHOM NoKanu3aumen ABNAeTcs YeTBEPThIN CerMeHT nevyeHn. Heobxoam-
Ma cpoyHas uHTpaonepauumoHHas duoncusa ons onpegeneHns obbema onepaTuBHOrO
nevyeHuns.

OnucaHme KNMHNYECKUX cny4aes. npe,D,CTaBJ'IeHbI KIMHUYeCKMe HabnoaeHns ¢ aHann3om
OaHHbIX obcnenoBaHUs N NeYeHus OBYX NayneHTOoK 38 n 56 net. Oba KNMHNYECKNX HabIto-
OEHUA UNNICTPUPYKT HEOOOUEHKY OaHHbIX npegonepaunmoHHOro obcrnepoBaHus, B COOT-
BETCTBUN C KOTOPbIM Oblf1 NOCTaBNEH AMarHo3 «kucta rneyYyeHn» ¢ HeafgekBaTHbIM 0ObLEMOM
onepauun. B nepeBomM crniy4yae onepatnMBHoe BMeLLIaTENbCTBO ObINO BLINOSTHEHO B HeaocCTa-
TOYHOM 0ObEME 1 B 30HE pesekunmn peunamnempoBarna 6an|apHaﬂ unctageHoma, CoCTtoAncd
HagpblB Kancynbl 06paSOBaHMﬂ C d)OpMVIpOBaHVIeM OCYMKOBAHHOIo XUAKOCTHOIo ckonne-
Hus. Bo BTOPOM Clly4ae HeBbINOJIHEHNE TUCTOJNIOTMYECKOro nccnegoBaHna ygarneHHoro 00-
pasoBaHuA BCleacTBMuE YBEPEHHOCTU B €ro MOp(bOJ'IOFMHECKOVI BepVI(*)MKaLI,VIM B Ka4yecTtBe
KMCTbI NMpuBeso K peungney UMCtageHoM B 30HE pe3eKunmn ¢ metactasnpoBaHMemM B KOHTP-
nareparnbHYO A0S0 NeYeHn.

3aknto4veHue. LiuctageHombl U LMCTageHOKapLMHOMbI MEYEHN YacTo OWMBOYHO AUarHocTu-
PYIOT Kak MpocTble KUCTbI. [aHHble onyXxonu criegyeT 3arnofo3puTb Npu LieHTparbHol fo-
Kanu3auum onyxonu B nevyeHn, ocobeHHo y Momnoabix eHwuH. Heobxoanma TuwaTenbHas
oueHKa KIMHUKO-UHCTPYMEHTASIbHOW M Ny4YeBON CEMMOTMKM 3aboneBaHus. [JononHuTenb-
HbIM (DAKTOPOM B MOJb3Y BbISIBIIEHUS OUNMapHON UMCTaAeHOMbI SABASIeTCA peLnanB KUCTO3-
Horo obpa3oBaHusl B 30HE pPe3eKLMN y NaureHTa, onepupoBaHHOro paHee no noBoay KUCTo3-
Horo obpasoBaHus neyeHu. PaumoHanbHas TakTUKa XMPYPrUYEeCcKOro JieYeHUss KUCTO3HbIX
onyxoren neyeHn OorkHa BKOYaTb Pe3ekUMto NeYeHn B Npefenax 300poBbiX TKaHel (kak
aHaTOMMYECKYIO, TaK U aTUMWYHYI) C 06si3aTeNbHbIM BbINOSTHEHMEM MHTpPaonepaLuoHHOro
yNbTPa3BYKOBOrO Y CPOYHOIO MMCTONOMMYECKOrO UCCIeA0BaHMNA.

KnoueBble cnoBa: KUCThI NevyeHun, bunvapHas uuctageHoma, GunuapHasa umMcrtageHokap-
LUMHOMa, MYLIMHO3Has uMcTageHoMa, AMarHocTuKa, ievyeHne, pe3ekuusi neyeHu

KoHnUKT nHTepecoB: aBTopbl 3asBNSAOT 06 OTCYTCTBMM KOH(IINKTA MHTEPECOB.
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DIAGNOSTIC AND TREATMENT ERRORS IN BILIARY CYSTADENOMAS
AND CYSTADENOCARCINOMAS: CLINICAL CASES
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Andrey V. Glotov, Beslan N. Gurmikov, Aleksey V. Zhao
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ABSTRACT

Background. Biliary cystadenomas and cystadenocarcinomas are rare cystic tumors of the liv-
er. Complicated differential diagnostics for simple cysts often leads to errors in surveillance of
patients with these tumors. Cystadenoma and cystadenocarcinoma should be suspected upon
detection of single or multilocular cystic neoplasms of the liver with septa and blood flow loci
in the cyst wall, especially in middle-aged women. The localization of the tumor is critical. The
most common localization is segment IV of the liver. Urgent intraoperative biopsy is required to
determine the extent of surgery.

Case description. Clinical observations with analysis of the examination and treatment data
of two female patients aged 38 and 56 were presented. Both clinical observations illustrate the
underestimation of the preoperative examination data that served as a ground for diagnosis of
liver cysts with inadequate extent of surgery. In the first case, the resection was incomplete,
and, as such, the biliary cystadenoma recurred in the resection area, the capsule of the neo-
plasm was ruptured and an encysted fluid collection was formed. In the second case, lack of
histological examination of the excised neoplasm, due to confidence in its morphological veri-
fication as a cyst, resulted in cystadenoma recurrence in the resection zone with metastasis to
the contralateral lobe of the liver.

Conclusion. Hepatic cystadenomas and cystadenocarcinomas are often misdiagnosed
as simple cysts. These tumors should be suspected in central localization of the tumor in
the liver, especially in young women. The clinical and instrumental symptomatology and
radiological semiotics of the disease require careful evaluation. The recurrence of a cystic
lesion in the resection zone in a patient previously operated for a hepatic cyst serves as
an additional signal for detecting biliary cystadenoma. Rational strategy for surgical man-
agement of cystic liver lesions should include hepatectomy within healthy tissues (both
anatomical and atypical) with mandatory intraoperative ultrasound and urgent histological
examinations.

Keywords: hepatic cysts, biliary cystadenoma, biliary cystadenocarcinoma, mucinous cystad-
enoma, diagnosis, treatment, hepatectomy
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BBEOEHWUE

[MepBWYHbIE KNCTO3HBbIE ONYXOMNW NEYEHN OTHOCHT-
€A K pedkum 3aboneBaHMsAM U COCTaBMSOT MeHee
5% Bcex KMCTO3HbIX HoBoObpasosaHun [1, 2]. Linct-
agjeHoMa 1 ee 3roKadeCTBEHHbIM BapuaHT uucta-
OeHOoKapLMHOMa neyeHn BriepBble Obinn onucaHbl
W. Keen n coast. B 1892 r., a B 1977 r. naTtonoro-
aHatom mn3 CLUA K. Ishak BnepBble oTMeTUI, 4TO 3TN
3aboneBaHnsa MOryT BbI3BaTb >KU3HEYrpoXxatLime
nocneacTsus, B CBA3N C YeM UX HEOOXOAMMO NeYnTb
(npvBeaeHo no B. A. BuwHesckomy 1 coasr. [3]).

[narHocTrka KMCTO3HbIX 0b6pasoBaHuii renatobum-
NMapHON CUCTEMbI AOCTaTOMHO TpyAHa, HECMOTPS
Ha COBpPEMEHHblE BO3MOXHOCTU METOAO0B BU3yanu-
3auun. Y OonbluMHCTBA NauMeHToB 3aboneBaHue
npoTekaeT 6eccMMnTOMHO U 0b6pa3oBaHKe BbISBMSA-
0T Cry4anHO NpWU MHCTPYMEHTanbHOM obcrnenoBa-
HUK (yneTpassykoBow auarHoctuke (Y3W), mynstu-
cnvparnbHon KomnbtoTepHon Tomorpadum (MCKT)
W MarHUTHO-pe3oHaHcHon Tomorpacdum (MPT) opra-
HoB OptowHon nonoctu). Mpu GonbwKnx pasmepax
obpas3oBaHUs 1 coaBneHun Gnmuanexaiimx opraHoB
BCNELCTBUE Pa3BUTUSA OCMOXHEHWUI 3aboneBaHusi
MOryT HabnogaTbcs Nub Hecneunduyeckne cum-
NTOMBbI.

AHanmu3 [aHHbIX nUTepaTypbl CBUOETENbCTBY-
€T 0 HeobXxoOAMMOCTUM XUPYPrM4EeCcKoro rnedeHus
Mpyv BCEX Tunax KWCTO3HbIX OMyXofen MeyeHwu,
4YTO NOATBEPXKAAETCHA BbICOKOW 4acTOTOM peunau-
BOB W BbICOKMM PUCKOM 3I1OKa4e€CTBEHHOW TpaHC-
dopmaumm obpasoBaHuii NPU HeadeKBaTHOW TaKTU-
ke nedveHus [4, 5]. B HacToswee Bpems Gnarogapsi
LUMPOKOMY WCMOMb30BaHMIO METOAOB WHCTPYMEH-
TanbHOW AMArHOCTMKM Yy GECCMMNTOMHbIX MauueH-
TOB BO3MOXHa MOCTAHOBKAa AMarHo3a Ha paHHEen
cTagmu 3aboneBaHus ¢ 6naronpuaTHBIM MPOrHO30M
nocne ganbHenwWwero pagmkanbHOro XMpypruyecko-
ro nevyeHus.

Takvum 06pa3om, COBPEMEHHbIVM KOMMIIEKC MeTo-
[0B NabopaTopHON M Ny4eBOW ANArHOCTUKM He Mo-
3BOMSET TOYHO NOATBEPAUTL AMAarHo3 4o onepaumm
U 0o npoBedeHuss Moponornyeckoro nunu MMMy-
HOrMCTOXMMWYECKOrO MCCrnefoBaHusa. JTo obbsc-
HAeTCH PeadKkon BCTPEeYaeMOCTblo, OTCYTCTBUEM
XapaKTepHbIX KMNMHUYECKUX MPOSABNEHUN, CXOXe-
CTb0 MHCTPYMEHTarnbHOW KapTUHbI C ApyrMmu 3abo-
NeBaHMAMN MEeYEeHN U OpraHoB BPIOLLHON MOMOCTU.
Pesynstatom Takmx olwMBOK SiBNSIETCS HenpaBwib-
Hasi TaKTUKa IeyYeHus, NPUMEHEeHHas K AaHHOW
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kateropumn 6onbHbIX. B CBA3M € 3TUM cuuTaem Le-
necoobpa3sHbiM NPUBECTU MOJOOHbIE KIMHUYECKne
HabntogeHna ¢ aHanM3oM AaHHbIX 0bcrnenoBaHus
N NevYeHns NaLneHToB.

KNMUHUYECKMA NPUMEP Ne 1

UHdopmaumsa o naymeHTe

MauwneHTka J1., 38 net, B aHBape 2021 r. ¢ xano-
6amMu Ha NOCTOsIHHbIE Bonu B NpaBoM noapebepbe
noctynuna B pegepansHoe rocygapcTBeHHoe btoa-
XeTHoe ydpexaeHne «HaumoHanbHbI MeguunH-
CKMUIA MCCrenoBaTenbCKN LEHTP XUPYPIUN UMEHN
A.B. BuwHesckoro» MwuHucTepcTBa 3gpaBooxpa-
HeHus Poccunckon ®egepaummn (Prey «HMUL
xvpyprum  um. A.B. BuwHesckoro» MwuH3apasa
Poccun) B nnaHOBOM nopsiake MO HanpasfeHuH
13 MOMNUKIMHWUKM MO MECTY XuTenbcTBo (bpaHckas
obnactb).

AHamHe3 3aborneeaHusi. B 2014 r. no AaHHbIM
Y3 opraHoB OploLIHOWM MONoCTM BriepBble ObINo
BbISIBNIEHO KNCTO3HOe obpasoBaHue -l cer-
MEHTOB neyeHn pasmepoM 5 cm. B guHamwuke
yepe3 6 netr Habnioganock yBeNUYeHWe pasme-
poB kuctbl Ao 11 cm. B dpespane 2020 r. npu nna-
HoBoM rocnuTtanu3auun B OI'BY «HMWL xupyp-
rmn um. A.B. BuwHesckoro» MwuH3gpaBa Poccun
Obina BbinonHeHa pesekuus |-V cermeHToB nNe-
YeHu B bnoke c kncton. Cnycta 10 Mmecsaues nocne
onepauum no JAaHHbIM amOynaTOpHOM KOMMbHO-
TepHon Tomorpacoum B OI'BY «HMULL xmpyprum
M. A. B. BuwiHeBckoro» MuHagpasa Poccuu B 30He
pes3eKumMmn onpeaenseTca peumame 3abonesaHus.

Annepaosioauyeckuli aHamMHe3: CO CroB NauueH-
TKV NeKapCTBEHHON U BbITOBON annepruym He oTMme-
Yyaer.

HacrnedcmeeHHbIl aHaMHe3: CO CIOB MauVueHTKU
He OTAroLLEH.

dusnkanbHaa gMarHocTuka

O6wee coctosiHue ypoeneTBopuTenbHoe. [bi-
XaHue MpoBOOAUTCS BO BCE OTAENbl, XPUMOB HET.
ToHbl cepgua npurmyLleHbl, PUTMUYHbIE. LLyMbl
He BbIcnyLumBatoTCs. XKMBOT He B3QyT, NpaBuiibHOMN
dopMbl, MpK Nanbnauumn MArkin, 6e360ne3HEHHbIN
BO Bcex oTaenax. lpu nanbnauun B BEpXHEM 3Ta-
e OproWwHOM nomnocTy onpepensietcss obbemHoe
obpasoBaHue OKpyrron opmMbl, MArKo-anacTuye-
CKOWM KOHCWUCTEHUMW, HEe CMmellaemoe, pasMepamu
okono 9%10 cm. [NeputoHearnbHbIX CUMNTOMOB HET.
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BriepBble BbISIBIIEHO KUCTO3HOE
obpa3soBaHue neyeHn

Peungns 3abonesaHus B 30He
pesekunn no gaHHbiM KT

[Mpu BbINUCKE GrAronpuUATHbLIN

[ l

[

Ansapb 2014 r. ><Deapanb 2020r.

Oekabpb 2020 r.

AxBapb 2021 r. [MporHos

W

B ®IbY «HMWL, xvpyprum nm.
A.B. BuwHesckoro» MuHagpasa
Poccum 6bina BbinonHeHa
pesekuus llI-IV cermeHTOB
neyvyeHu B GrOKe C KUCTOM

W

locnutanusaumsa 8 Prey «HMAL
xupyprum um . A.B. BuiHeBckoro»
MwuH3gpasa Poccun,
TNIEBOCTOPOHHSS

reMmmrenaTakToMmma

Puc. 1. XpoHonozaus pazsumus 3abonesaHus y nayueHmku J1.

Fig. 1. Course of the disease in patient L.

[PbbKEBLIX BbINSYNBAHUA HE BbisiBNEHO. dunsnono-
rMYecKne oTnpaBrieHNsi He HapYLLUEHbI.

MpepnBapuTenbHbIA QUarHo3
Peunane uncrtageHombl NEBOW JONW NEYEHMU.

BpemeHHas wkana

XpoHonorus passutus 3aboneBaHns y naumeHT-
kv J1. npegcTaeneHa Ha pucyHke 1.

OunarHocTuyeckue npoueaypbi

JlabopamopHble uccnedogaHusi (BbINOMHEHbI
B nepsble cyTku nocne noctynnexus (14.01.2021 r.)
B ®I'BY «HMWL, xupyprum um. A.B. BuwuHeBckoro»
MwuH3gpasa Poccun)

Obuwut u buoxumuyeckul aHanu3 Kposu B npeae-
nax HopmaribHbIX 3Ha4YEHUMN.

AHanu3 Ha OHKOMapKepb! (KapLmHoungoambpuo-
HanbHbIin aHTureH (CEA), anbda-certonporenH

(AFP), cancer antigen 19-9 (CA19-9)) B npegenax
HOpMarnbHbIX 3HAYEHUN.

UHcmpymeHmanbHble uccrnedosaHusi (Bbl-
nonHeHbl B nepsble cyTkn (15.01.2021 r.) B ®IbY
«HMWLU, xunpyprum mnm. A.B. BuwHesckoro» MuH-
3gpasa Poccum)

MynsmucniuparnbHas KOMIbIOMepHasi momoepa-
¢usi (MCKT) opeaHos 6prowHOU Momocmu C KOH-
mpacmHbiM ycunieHueM. B 30He pesekuun neveHun
onpenenseTcs KUCTo3HOe obpasoBaHue pa3mepamu
111x94%x155 MM C YETKMMM U POBHBIMU KOHTYpaMmMu,
C TOHKUMU CTEHKaMM Y MHOXXECTBEHHBIMM TOHKUMM Ne-
peropogkamu B CTPYKTYpe, C 3KCTpaopraHHbIM POCTOM.
O6pazoBaHNe TECHO MPUNEXWT K JIEBON BOPOTHOW
BEHE Ha MPOTSHKEHMN 23 MM 6e3 NpM3HaAKOB MHBA3WUM
(puc. 2 A). OnpenensieTcst YaCTUYHbIN COCTOSABLUMINCS
HagpbIB Kancynbl 06pa3oBaHUsi HAa YPOBHE MpUBpAT-
HVIKa enyaka ¢ 0bpa3oBaHNEM OCYMKOBAHHOTO XXWA-
KOCTHOrO ckornneHns pasmepamn 22x50 mm (puc. 2 bB).

09:29

94294/1

Puc. 2. MCKT-usobpaxeHusi KUCmo3HO20 obpasosaHusi 8 fiegoll 0one nevyeHu: A — obpa3zogaHue MeCHO rnpu-
niexxum K jieeoll eemeu 80pomHOU 8eHbl 6e3 Npu3Hakose uHea3uu (06o3Ha4yeHo cmpesikol); b — onpedensemcs
4acmuy4HbIlU cocmosigsuulics Ha0pbI8 Karcybl 0bpa3ogaHusi Ha ypo8He npuspamHuka xesnyodka ¢ obpa3ogaHu-
eM OCYMKOB8aHHO20 XUOKOCMHO20 CKonneHus (0603Ha4yeHo cmpersikou).

Fig. 2. MSCT images of cystic lesion in left hepatic lobe: A — lesion closely rests on the left branch of the portal
vein, no signs of invasion (arrow); b — partial rupture of the neoplasm’s capsule is detected at the pyloric level with

formation of encysted fluid collection (arrow).
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KoHcynbmauus cneyuanucmoe

lMpoKoHCYNbTMPOBaHa TepaneBTOM — MNPOTUBO-
nokasaHun K onepaumm HeT.

KnunHnyeckum gnarHos

Mo JaHHbIM xanob, aHamHesa, PU3NKaNbHOro
oCcMOTpa, NabopaToOpHOro M WMHCTPYMEHTanbHOro
obcrnenoBaHus Obin NOCTaBNeH AMarHo3: uucrage-
Homa (LLA) nesow gonu neveHun (peumane?).

OvddepeHumanbHaa gnarHocTuka

lMpn obcnegoBaHny JaHHOrO MauMeHTa NpoBO-
annace anddepeHumnansHas guarHoctuka mexagy
OunmMapHoOn KUCTOW MnedeHu, renatouenionspHon
ageHowmbl (FLA), axmHOkOKKO3oM nedeHu. [po-
BefeHHasi KOMMbloTepHasi Tomorpadusi opraHoB
OPIOLIHON MONOCTU C BHYTPUBEHHbLIM KOHTPAacTu-
poBaHMeM NO3BOMMMA UCKNIOYNTL BbllLeyKasaHHble
AVarHossbl.

MpeacraBneHHoe kNMHWYeCKoe HabnaeHne un-
NIOCTPUPYET HEOOOLEHKY AaHHbIX npegonepauu-
OHHOro obcrneaoBaHus, B COOTBETCTBUM C KOTOPbIM
Obln NOCTaBNeH AnarHo3 «KUCTa MeYeHU» U Bbl-
nonHeHa pesekums llI—-IV cermeHTOB NeYeHun ¢ «ku-
cTon». B pesynbrate onepaTtuBHOE BMeELLATENbCT-
BO ObIfIO0 BbLINOSIHEHO B HEAOCTAaTOMHOM ObObeme
N B 30HE peseKkuun peuunpveupoBana bunuapHas
LIA, cocTtoanca HagpbiB Kancynbl obpasoBaHusi
¢ hopmmpoBaHMEM OCYMKOBAHHOIO XWAKOCTHOIO
ckonneHund. Takum obpasom, Npu BbISIBNEHUN CO-
NNTAPHOTO KMCTO3HOrO 00pa3oBaHnsA NevyeHn Heob-
XoAuMa TuaTenbHas oueHKa KIMMHUKO-MHCTPYMEH-
TanbHOW W Jly4eBOW CEMWUOTUKM 3aboreBaHus.
JononHuTeneHbIM (hakTOPOM B NOMb3Y BbISIBIEHMWS
ovnnapHon LIA gBnseTca peuuamB KUCTO3HOMO
o6pa3oBaHns B 30HE pe3eKuMu y nauueHTta, one-
PUPOBAHHOIO paHee MO NMOBOAY KMCTO3HOro obpa-

30BaHMs nedyeHn. PauunoHanbHas TakTuka Xupyp-
rMYecKoro nevYeHus KUCTO3HbIX OMyXorien neveHu
OOIMKHA BKMYaTh pe3eKkuMio nevyeHn B npegenax
3[00POBbIX TKaHEN (Kak aHaTOMUYECKYH, TaK 1 aTu-
NMUYHYH0) C MCNOSb30BaHMEM NHTPAONEPALMOHHOIO
Y3W 1 cpovHOro ructonornyeckoro MccreaoBaHms
[3, 6].

MeaununHckue BMelwlaTenbCcTBa

BbIno BbINoOfHEHO onepatnBHOE BMeLLATENIbCTBO
B obbeme: JIEBOCTOPOHHAA reMmnrenaTakTtoMmsa.

WHmpaonepayuoHHo: B II-IV cermeHTax neveHmn
nmeetcs GomnblIMX PpasMepoB MSrKO3racTU4Has
onyxonb 6enecoBaToro LBeTa ¢ MHOXXECTBOM COCY-
noB, pasmepamu 10x9 cm. XKenyHbin Ny3blipb OTCYT-
CTBYeT (B aHaMHe3e XorneuucTaktomusi). Mimetotcs
pacLUMpeHHble NMMdarnyeckne NPoTokM B obnactu
renatogyodeHarnbHON CBSI3KW, Maroro canbHuka.
BbinonHeHa nyHKums kucTbl, nonyveHo 300 mn ce-
PO3HOW XMAKOCTH, B3AT noces. CTeHKa KUCTbI ucce-
YeHa ¥ OTnpaBfieHa Ha CPOYHOE TMCTONOrM4yeckoe
nccnegoBaHue: MyumnHosHas LA,

B BopoTax neveHu LJA Gbina otaeneHa ot afemMeH-
TOB renarodyofeHansHon cBssku. MobununsosaHa
nesasi aonga neyeHun. PasgenbHo BblaeneHsl, nepe-
BsI3aHbl U MepecevyeHbl OCHOBHAA U AOMONHUTEMb-
Has apTepuy NEeBON OONU MeYeHn U neBasd BETBb
BOPOTHOW BEHbI, @ Takke NeBbI JOMNEBOW MPOTOK,
nocrie 4Yero oTMeYeHa gemapkawusi eBow 4onm ne-
YyeHW. Ha nogneyeHouHbIM 1 HaANeYeHo4YHbIN oTae-
Nbl HXXHEN NOSIOM BeHbl NpoBeAeHbl TYPHUKETLI. Ty-
MbIM U OCTPbIM MYTEM BblAEMNEH naTeparnbHbIv Kpaw
pPETPONEYEHOUHOrO OTAENa HWXKHEN MOMON BEHbI.
Mo gemapkauMoHHOM NUHUK Mocne HaacevYeHus
FMIMCCOHOBOW Kamncyrnbl C MOMOLLbI GUNONSpHOro
NUHLUETa NoaTanHo, ManbiMu nopuusmMu, ¢ NpoLUn-

Puc. 3. Makponpenapam Kucmo3HOo20 obpa3oeaHusi neyeH: A — ydarnieHHasi Hacmb rie4eHuU Ha paspese; b —

mMakponpenapam 06pa3oeaHus.

Fig. 3. Gross specimen from cystic liver lesion: A — removed part of the liver in the section; 6 — gross specimen

from the lesion.
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Puc. 4. MyyuHo3Hasi KuCmO3Hasi Oryxosb Me4YyeHu,
OKpacka eeMamoKCUIUHOM U 303UHOM, yeefu4ye-
Hue x200. Bbicmuska u3 00HOC/IOUHO20 3numenusi
co crnabosbipaxeHHolu amunuel (1) (low-grade). 1od
anumesiueM MIOMHOK/IemoyHasi 08apuornodobHas
cmpowma (2).

Fig. 4. Mucinous cystic liver lesion (x200), hematox-
ylin-eosin staining. Lining of simple epithelium with
low-grade atypia (1). Under epithelium — dense cell
ovarian-like stroma.

BaHMEM, NEPEBSA3KON U KIMUMMPOBAHMEM COCYaAUCTO-
CEKPETOPHLIX 3MIEMEHTOB MEYEHU BbIMOMHEHA fe-
BOCTOPOHHSASI remurenataktomus (puc. 3). Y mecta
BnageHus cpegHen 1 eBor Ne4YeHOYHbIX BEH YCTbe
nepeceyeHo 1 NpPoLUnTO.

Mo [aHHBIM 2ucmoI02uU4YecKo2o Uucc1e008aHus:
MYLIMHO3HAs KMCTO3Has OMyxosb MEeYEeHN C MHTpas-
nUTEenuanbHOM Heonnasuen Hu3kow ctenexHn (low-
grade) (puc. 4), M8470/0, RO.

OvHamuka n ucxoabl

MNocneonepaunoHHbIn Neprog npoTekan 6e3 ocrnox-
HEHWI, NaLMeHTKa BbiNMcaHa Ha 8-e CyTKW.

B ovHamuke yepes 6 mecsLeB: NPU3HaKoB peuun-
avBa 3aboneBanuns Mo AaHHbiIM MCKT He BbisiBne-
Ho. OHkomapkepbl CEA, AFP, CA 19-9 B npegenax
HOpMaribHbIX 3Ha4YEHWIA.

MporHos
Mpwn BbINMCKE pacLEeHEeH Kak braronpusiTHbIN.

KNUHWUYECKUWA NPUMEP Ne 2

UHdopmaumsa o naymneHTe

MaumeHTtka M., 56 net, B Hos6pe 2021 r. nocTy-
nuna B MNIaHOBOM MOPSAAKE MO HaMPaBMeHUo 13 Mo-
NVKIMHUKA N0 MecTy uTtenbctea (r. Bonrorpapg)
B ®I'bY «HMUL xmpyprun um. A.B. BuiHeBckoro»
MunsgpaBa Poccum ¢ xxanobamu Ha notepto Beca
0o 10 kr 3a 4 mecsua, 4yBCTBO ANCKOMcbopTa B npa-
BOM BOKy.

AHamHe3 3abonesarus: B 2013 . no nosoay LIA
nauMeHTKke BbIMNOSIHEHA pPOOOT-acCcUCTUPOBaHHas
pesekuus lI-Ill cermenToB nevenn B by «HMULL
xupyprum - umMm.  A.B. BuwHesckoro» MwuH3apasa
Poccun. Yepes 8 net nocne onepauum nosBMAMCh
BbllLieyKa3aHHble Xanobbl. AmBynatopHo B ®I'BY
«HMUWL, xmpyprum mnm. A.B. BuwHesckoro» Mwun-
3gpaBa Poccum 6binu BbInonHeHsl MPT n MCKT
opraHoB OplOLWHOM nonoctu — obbeMHoe o0b6pa-
3oBaHue VIl cermeHTa nedeHn, gunatupoBaHHbIE
BHYTPUMNEYEHOYHbIE XXENYHbIe MPOTOKM NEBOW 40N
neyeHn. ObpaTunacb Onsi onpeneneHns TakTUKK
neveHus.

Annepaonoaudyeckuli aHaMHe3: CO CINoB NauneH-
TKW NIEKapCTBEHHOW 1 BbITOBON anneprum He oTMme-
yaer.

HacrnedcmeeHHbIl aHaMHe3: cO CIOB NMaLlVueHTKU
He OTAroLLEeH.

dusnkanbHaa gMarHocTuka

OOuwee coctosiHue ygoBneTBopuTenbHoe. [bl-
XaHWe MpoBOOMTCS BO BCE OTAEIbl, XPUMNOB HET.
ToHbl cepaua NpurnyLweHbl, pUuTMUYHbIE. LWymbl
He BbicnywwmBatoTcs. XXUBOT He B34yT, NpaBulb-
HOM cpopmbl, Mpy nanbnauum Msrkuin, 6e3bo-
nes3HeHHbI BO Bcex otaenax. NeputoHeanbHbIX
CUMMTOMOB HeT. [pbIXeBbIX BbINAYMBaHUA HE Bbl-

BeinornHeHa poboT-accuctupoBaHHas
pesekuus ll-Ill cermeHTOB NeyeHn
B PIrBY «HMUWL| xnpyprum
um. A.B. BuHeBckoro»
MwvH3gpasa Poccumn

BbinonHeHo onepaTtusHoe
BMeLIaTenbCTBO:
atunuyHas pesexkums -l
n VIl cerMeHToB nevyeHu

2013 r.

MporHo3

4

[
> Hosi6pb 2021 r. > Hosi6pb 2021 . >
|

[ocnuTtanusaumsa B Prey

Ds.: peuname uuctageHokapumHombl (LLAK)

«HMWL, xupyprum um. A.B. BuwwHesckoro» MuHsgpasa Poccuu.

II-IIl cermeHTOB neyeHun, metactas VIl cermeHTa ne4yeHn

Mpu BbINVCKe GrnaronpuUsITHbIN

Puc. 5. XpoHonoeus pazsumusi 3abonesaHus y nayueHmxu M.

Fig. 5. Course of the disease in patient M.
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sABneHo. dunsunonornyeckme oTnpaBneHna He Ha-
PYyLEHbI.

MpepBapuTenbHbLIA AMarHo3

Peunous uncrageHowmsi I, 1l n VII cermeHTOB Ne-
YeHu.

BpemeHHas wkana

XpoHororusa pa3sutua 3aborneBaHns y nauneHT-
kn M. npegcrtasneHa Ha pucyHke 5.

OunarHocTuyeckue npoueaypbl

JlabopamopHbie uccriedoeaHusi (BbiNOMHEHbI
B nepsble cyTkn (09.11.2021 r.) nocrne nocTynneHns
B ®I'BY «HMUWLL xmupyprumn um. A.B. BuwiHeBckoro»
MwuH3gpaBa Poccun)

Obwul u buoxumudecKkul aHasu3 Kposu B nNpeae-
nax HopmarbHbIX 3Ha4Y4EHWIA.

AHanus Ha OHKOMapKepbI
He npoBoaunsca.

npn  nocrtynrieHunn

UHcmpymeHmanbHble uccriedoeaHus (BbINor-
HeHbl B nepeble cyTkn (10-12.11.2021 r.) B ®I'bY
«HMWNLU xunpyprum mnm. A.B. BuwHeckoro» MuH-
3gpaBa Poccun)

MPT opeaHos 6prowHou nomocmu. B VIl cermeH-
Te nevYeHu BbiSIBIEHO 0bpasoBaHme oKpyrnon gop-
Mbl C YETKMMU HEPOBHbLIMU KOHTYpamMu pasmepamu
24%29x35 mMm. Co cnaboMHTEHCUBHBIM, HECKOMb-
KO HeogHopoaHbIM curHanom B T2 BU (puc. 6 A).
B T1 BU curHan noHW>KEHHbIN, KOHTYPbl HECKOSb-
Ko pa3mbiThl (puc. 6 B). OTmevaeTcs HakonneHne
KOHTPACTHOro BeLlecTBa MPeuMyLLEeCTBEHHO Kan-
cynou obpasoBaHng, NPEMMyLLECTBEHHO MO Nepu-
depun. B pexume DWI oTmevaeTcs pecTpuKuus
anddysnm no nepndepun obpasoBaHusi. B neson
Jone nevyeHyn OTMevaeTcs gunartaumst XKemnyHbiX
npotokoB -l cermeHTOB A0 13 MM, Ha hoHe pac-
LUMPEHHBIX MPOTOKOB CKNaAblBaeTcsi BnevaTneHne
O HanMuuMM y4yactka C pasMbITbIMU KOHTypamu,
6e3 yeTkMx pa3MepoB, Co cnabbiM HaKoMNEHNEM

MCKT opezaHoe 6prowHoul nomocmu. B VII cer-
MEHTe neyeHn onpenensieTcs rmnogeHcHas CTpyk-
Typa C HEYETKUMM, HECKOIMbKO HEPOBHbLIMMW KOHTYpa-
MW, OBOMAHON hopMbl, pasmepamu 24x29x35 mMm.
Mpy KOHTpPaACTUPOBaHWUM LieHTparbHas YacTb obpa-
30BaHWsI HE HaKanmvMBaeT KOHTPaCTHOE BELLECTBO
(>kmpkocTHasa nnotHocTb 3-9 en. H), no nepude-
pun obpasoBaHMs OTMEYaeTCcsa aKTUBHOE Hakomnne-
HME KOHTPACTHOro BeLLEeCTBa, NPEeUMyLLECTBEHHO
B BEHO3Hyl0 a3y ckaHupoBaHud, no 80-90 ea. H
(puc. 7 A, B). B neBon gone nevyeHn otmevaercs
aunartaums XendHblx npotokoB |-l cermeHTOB.
Ha ¢oHe paclumpeHHbix NpoTokoB ybeamTenbHbIX
NpuM3HaKoB HOBOOOpPa3OBaHW He onpeaensercs
(pnc. 7 B).
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Puc. 6. MPT-u3obpaxeHusi opeaHog bprowHoU rnosio-
cmu, 8 VIl ceameHme neyeHu: A — 8bisigrieHo obpa-
308aHuUe OKpyasioli hopMbl C YeMKUMU HEPOBHbLIMU
KOHmMypamu pasmepamu 2,4x2,9%3,5 cm (0603HayeHo
cmpenkou) (T2 BU); 6 — T1 BU, cmpenkou yka3aHsbl
pacuwupeHHble MPOMoKu 1eeol 00U MeYeHU.

Fig. 6. MRI images of abdominal organs in segment
VIl of the liver: A — a round-shaped mass with clear
irregular contours, 2.4x2.9x3.5 cm (arrow) (T2-WI);
6 — T1-WI, dilated ducts of left hepatic lobe (arrow).

KoHcynbmauusi cneyuasaucmoes

MpPOKOHCYNLTMPOBaHa KapAMOSioroM U aHecTe-
310M10rOM — MPOTUBOMNOKA3aHNA K ornepaTtuBHOMY
BMeELLATENbCTBY HE BbISIBMEHbI.

KnuHu4yecknn gnarHos

Mo gaHHbIM anob, aHamHesa, hr3mKanbHOro oc-
MOTpa, a Takke pesynsratam NlabopaTopHOro u MH-
CTPYMeHTanbHOro obcrnegoBaHust GbiT MOCTaBMEH
AnarHos: peunamB umuctageHokapumHombl (LLAK)
-1l cermeHTOB NevenHn, metactas VIl cermeHTa ne-
YeHu.

OuddepeHumanbHaa gnarHocTmka

Mpn obcrnegoBaHMM OaHHOMO NauueHTa MNpPOBO-
aunacb andppepeHumnanbHas guarHocTuka mexay
OvnnapHon kucton nevenu, NJA, renatouenntonsp-
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Puc. 7. MCKT-u3obpaxeHusi obpasosaHull rnpasou
donu neyeHu: conudHoe obpasosaHue VIl ceameHma
nevyeHu (A, b — apmepuarnbHas ¢hasa uccriedosaHusl,
B — omcpoyeHHas ¢paza uccnedoesaHusi), A, b, B —
cmpenkol ykasaHbl dunamupo8aHHbie 8Hympurneye-
HOYHbIE Xer4YHbIe MPOMOKU /180U O0/IU MeYeHuU.

Fig. 7. MSCT images of cystic lesion in right hepatic
lobe: a dense lesion in segment V| of the liver (A, 5 —
arterial phase, B — delayed phase), A, b, B— dilated
intrahepatic bile ducts of the left hepatic lobe (arrow).

HbIM U XOMaHrMouenmnionsapHbIM pakom. MNpoBeaeH-
Hasi KOMMbloTEPHAas TOMOrpadus U ynbsTpas3ByKoOBOe
uccnefoBaHve opraHoB GPIOLLIHOW NOMOCT NO3BO-
TN UCKIIOYNTDL BbllLeyKa3aHHble 3aboneBaHust.

MpencTtaBneHHoe HabnwopgeHWe Takke [OEMOH-
CTPUPYET HEOOOLIEHKY O00NEepaLyoHHON KapTWHbI
obpasoBaHusa, B pesynbrate 4vero Obina BbIMOS-
HeHa pobOT-acCUCTUPOBAHHAs pPEe3eKUUst KUCTbI
neBOW O0NV NedYeHn. HenpaBunbHbIM goonepaum-
OHHbI  OMarHo3 1 HEeBbINOMHEHNE TMcTonoruye-
CKOro uccnegoBaHusa yganeHHoro obpasoBaHus
BCINEACTBUE YBEPEHHOCTU B €0 MOPEONOrM4ecKom
BepudmKauum B Ka4yecTBe KUCTbl MPUBENN K peLu-
avey LIA B 30He pesekumu C MeTacTasnpoBaHueM
B KOHTpriatepanbHyt gonto nedeHun. Kak yxe orT-
Meyanocb Bbllle, pauMoHanbHasi TakTUKa Xupyp-
MMYecKoro JNeYeHMs1 KUCTO3HbIX OMyXonen neyvyeHu
OOIDKHA BKIHOYaTb PE3eKLMI0 MeYeHn B npegenax
300pOBbIX TKaHEN (Kak aHaTOMUYECKYHo, TaK U aTu-
MUYHYI0) C UCMONb30BaAHNEM MHTPAONepaLMoHHOro
Y3 1 cpoyHOro ructonornyeckoro UccrefoBaHus.
Ecnu pagukansHoe yganeHue onyxonu HEBO3MOX-
HO, MPOBOAMTCH yAaneHue MakCMMaribHO BO3MOX-
HoM 4yacTn obpasoBaHus, obpaboTka OCTATOYHOM
nonoctn 96% aTaHonom, GunonspHon n/vnu apro-
HO-NMa3MeHHON arnekTpokoarynsumMen (c kpuoge-
cTpykumen) [7].

MeaouunHcKMe BMellaTesnibCTBa

BbINno BbINOMHEHO ONepaTMBHOE BMELLATENbCTBO!
amunu4yHas pesekyus ll-Ill u VIl ceameHmos ne-
HeHu.

WHmpaonepayuoHHo: B NpaBoM noganadpar-
ManbHOM MPOCTPaHCTBE onpeaensieTca obpasoBa-
Hue B VIl cermeHTe neveHn GenecoBaTtoro LBeTa,
npv nanbnauun MrIoTHO3MacTUYECKON KOHCUCTEH-
ummn. Ha rpanuue ll-lll cermeHTOB neyeHn ornpe-
pensietca  obpasoBaHve OenecoBaToro LBeETa,
npv nanbnauuMn MrIoTHO3MAacTUYECKON KOHCUCTEH-
umn. B gpyrux otgenax neyeHu naTosiormveckmx
n3MeHeHnn He BbigBneHo. NOY3WU: Tlpu uccne-
OOBaHMM B IEBOW [Jore MeyvyeHn MnoaKancysnbHO
B 30He pesekuuMn onpegensieTcs obpasoBaHue
HEOQHOPOAHOW  (KMCTO3HO-CONWAOHON)  CTPYKTY-
pbl C YETKUMWU/HEYETKUMU KOHTYpamMu pasmepamu
24,9%x19,7 mm. B pexnme uUBeTOBOrO SOMNMNMepoB-
ckoro kaptuposaHusa (LIOK) no koHTypy, a Takxe
B CTPyKType o06pasoBaHus NOUMPYHTCS JTOKYCbl
KpoBoTOKa (puc. 8 A). B napeHxnme npaBov Aonu,
Ha rpaHuue VII-VIIlI cermeHTOB, onpegensieTcsa co-
nuaHoe obpasoBaHMe C YETKUMU HEPOBHBLIMU KOH-
Typamu pasmepamu 46,9x48,8 MM, ¢ Hanuunem
XWOKOCTHOW MONIOCTM B LEHTpe (30Ha Hekposa?)
C HEPOBHbIM BHYTPEHHUM KOHTYPOM, nepudepuye-
CKUA CONMUAOHbIA KOMMOHEHT MOBbLILLIEHHOW 3XOreH-
HocTu. B pexnme LK no koHTypy obGpasoBaHus
perncTpupyetcsi KpoBoTok (puc. 8 b).
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Puc. 8. lhnmpaonepayuoHHbie Y3-usobpaxeHus: A —
podormkeHHbIU pocm kucmo3aHou onyxonu ll-Ill ceameH-
moe neyvyeHu (06o3HavyeHo cmpernkou); b — o4azoeoe
obpasosaHue kucmoaHou cmpykmypsi VII ceemeHma
rneyeHu (Memacma3s) (06o3Ha4yeHo cmperskol).

Fig. 8. Intraoperative US-images: A — continued growth
of cystic tumor of liver segments II-Ill (arrow); 6 — focal
cystic lesion in liver segment VIl (metastasis) (arrow).

C nomoubto Y3U pasmeyeHbl mecta npoxoxae-
HUS NpaBoOW MNEYEHOYHOW BeHbl. HanoxeH Typ-
HUKET Ha renarogyogeHanbHyk CBA3Ky. [locne
HaJceYeHUs rMUCCOHOBOW Kancyrnbl NO HameyeH-
HbIM rpaHMLam C MOMOLLbIO BUMMONSAPHOro MUHLe-
Ta BbINoNHeHa atunuyHas pesekumsa VII (puc. 9)
n ll-1ll cermeHToB (puc. 10) neveHun. TpyBuaTble
CTPYKTYPbl B MAOCKOCTWU pe3eKkuun 4YacTU4HO Koa-
rynupoBaHbl, NepeBsidaHbl UM KNUnMpoBaHsbl. [o-
NOSTHUTENbHbBIA remMocTa3 npowunBaHMem. MaHeBp
MpurHMa He BbINOMHACS.

Pesynbratbl  2ucmornoauyeckoz2o  uccredosa-
HUS: VHBa3WBHasi MyLMHO3Has afeHOoKapuuHoma
C MeTacTtasoMm. Bo dparmeHTe peseumpoBaHHON
TkaHu VIl cermeHTa neyvyeHu ONyxoneBbld Yy3en
MMEeeT CTPOEHUEe CIU3NCTOW KapLWHOMBbI, npea-
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Puc. 9. Makponpenapam onyxonu neeoul 0onu ne-
4YeHu (MpoOOIKeHHbIU pocm MepeuyHoU Oryxonu):
A — obwul eud; b — Ha paspese 8 neyeHu ornpe-
Oensemcs Kucmo3Hoe obpa3osaHue (0603Ha4yeHo
cmperskod).

Fig. 9. Gross specimen from lesion in left hepatic lobe
(continued growth of primary tumor): A— general view;
b — cystic liver lesion is detected in the section (arrow).

CTaBNeHHON CNMBaKLWMMNCSA MONSMU BHEKMNETOoY-
HOW CNun3n, COAepXallMMu y4acTKuU aTUNU4HOro
OMyXorneBoro anuTenusi, obpasyLero COCOYKU.
Mo nepudepun ysna onpenensiTcs eanHUYHbIE
o4arm pacrnpocTpaHeHusi OnyxoruM no Menkum
Xen4yHblM npotokam (puc. 11). Onyxonb nogpacrta-
eT nog COBCTBEHHYIO Karncyny neveHu 6e3 ee npo-
pactaHus. HekoTopble CTPYKTYpbl CIN3UCTON Kap-
LMHOMbI pacrnonaralTcs Ha pacCTOSAHUM MeHee
1 MM OT Kpas pesekuun pparmeHTa nevyeHun, egu-
HUYHbIE CTPYKTYpbl OBHapyXunBatoTCa HenocpeacT-
BEHHO B Kpae, 6e3 BUAMMbIX Y4aCTKOB NapeHX1MMbl
neyeHn (R1).

B TkaHu peseumpoBaHHbiX II-Ill cermeHTOB nNe-
YeHN OonpefenstTCs MHOMOYUCIEHHbIE Merkue
W KPYMHblE paclUMpPEeHHbIE MPOTOKN C YTOSNLLEHHbI-
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Puc. 10. Makponpenapam o4aea 8 VII ceemeHme re-
YeHu (Memacmaa3sa onyxonu): A — obwul eud; b —
8u0d Ha paspese.

Fig. 10. Gross specimen of the focus in segment VI of
the liver (tumor metastasis): A —general view; 5 — in
the section.

MU PUBPO3NPOBAHHBIMU CTEHKAMU U C COCOYKOBbI-
MW paspacTaHUsIMU BHYTPUNPOTOKOBOW OMyXOru.
dnuTenun onyxonu naHkpeato-GunnapHoro n Ku-
LLIEYHOro TWUMOB, C BHYTPUKIETOUYHbIM M BHEKIETOY-
HbIM CrM3eobpas3oBaHVeM, WHTpPaaNUTEennanbHON
Heonnasuen high-grade (puc. 12). Onpegenstorcs
HEMHOIOYMUCIEHHbIE OYary UHBA3MKN B YTOMLLEHHbIX
CTeHKax MPOTOKOB B BMAE O4aroB Crn3n, cogepa-
LLIMX COCOYKOBbIE CTPYKTYPbl U MerKkue rpynnbl Kre-
TOK aTUnM4HOro anuTenus. CTpyKTypa UHBA3MBHOIO
KOMMOHEHTa COOTBETCTBYET CMM3UCTOW KapLUHOME.
B kpae dparmeHTa neyeHn ycTbe KUCTO3HO pacLuu-
PEHHOro NpoToKa, B CN3NUCTON 060I04KE KOTOPOro
MerKne oyarv anuTennusi C MyLMHO3HbIMU U3MEHe-
HUsiMu 1 cnabow gucnnasuen (RO).

OunHamuka n ucxogbl

lMocneonepaLMOHHbIA Nepuroa nNpoTekan rmaako,
nayueHTKa BbinMcaHa Ha 11-e cyTKu. AHanu3 Ha OH-
KOMapKepbl Npu BbINUCKE HE MPOBOAMIICS.

Ha ocHOBaHMM AOaHHbIX nocneonepaunmoHHO-
f0 r’MCTONornM4eckoro uccriegoBaHuna y nauueHTKn
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MMesn MeCTo peLuanB BHYTPUMPOTOKOBOW MYLIMHOS3-
HOW OMyxomnu naHkpeaTo-OunuapHoro Tuna nocne
R1-pesekuyun.

KoHcynesTMpoBaHa OHKOMOroMm, pekoMeHOO0BaHO
NoBTOpPHOEe nabopaTopHoe wuccnegoBaHve, aHa-
nn3 Ha oHkomapkepbl CA 19-9, CA 72-4, B cpo-
Kn 6-8 Hegenb nocre onepauuM agbloBaHTHOM
nonnxumuotepanuen (AMNXT) no cxeme GEMCIS
(GEMOX). MNpu yoosneTBopuTENbHON NEPEHOCMMO-
CTM N OTCYTCTBMS NMPU3HAKOB NPOrpeccMpoBaHnsg —
6 «kypcoB. KoHTpombHOe o6cregoBaHve nocne
3 1 6 kypcos nonuxumuotepanun (MXT).

MporHo3
Mpwn BbINMCKE GrIAronpUATHLIA NPOrHO3.

OBCYXIOEHUE

LIA 06bl4HO pa3BMBalOTCS U3 BHYTPUNEYEHOYHbIX
Xen4yHbIX MPOoToKoB, x0T B 10—20% cnyyaeB oTme-
yatoT LIA BHeneYeHOYHbIX Xen4YHbIX NyTen 1 xeny-
HOro ny3bIps. B 3aBMCUMOCTU OT rMCTONOrMYECKo-
ro CTPOEHUSA U KIIMHUYECKOTO TEYEHUS BbIAENSOT
Tpu ee Tuna [8]: renatobunmnapHas LIA ¢ me3eHxu-
MarbHOW CTPOMOW (NopaxaeT NpakTUYeCcKn TOomMb-
KO >XEeHLUMH); renatobunuapHas LIA 6e3 me3eHxu-
MarbHOW CTPOMbI (NopaxkaeT NpakTU4EeCKn TOSbKO
MY>XYMH); BHYTPMNPOTOKOBAsi NONUNOBUAHasA rena-
TobunuapHasa LA (paccmatprBaeTcst Kak BapuaHT
nepBoro TMna, Tak Kak HabrgaeTcsa TONbKO Y XKeH-
LLUWH 1 B CTEHKE KUCTbl MMEETCA Me3eHXmMManbHas
cTpoma).

B HacTosLee BpeMsi cHMTaloT, YTO NPUYNHON pas-
BUTUS UMCTadeHOMbl siBNsSeTcs nubo aHomanus
pa3BuTUSA nroga B amOpuoreHese [9], nMbo oTeeT
Ha npuobpeTeHHbI BOCMNanuUTEmNbHbIA NpoLecc,
KOTOPbIN MNPUBOAMT K KOMMMEKCHOMY MOBpeXae-
HUIO TeHOMa KIeTKM Ha MOMEKyNnsipHOM YpPOBHE,
4YTO, B CBOI OvYepedb, BEAEeT K HapyLUleHUIO Mexa-
HM3MOB 00pa30BaHMsi OHKOreHOB (K Mpumepy, k-ras),
K MOBPEXOEHUIO U YTHETEHUIO PYHKLUN FEHOB-CY-
NnpeccopoB OHKoreHe3a (K npumepy, p14, p16, p53,
DPC4, ppENK, CDKN2A), a Takke reHOB, OTBeYalo-
LMX 3a HECTabuIbHOCTb FEHETMYECKOrO annapaTa
knetku (k npumepy, BRCA2) [10].

3aboneBaeMocCTb LA cocTaBnsieT 1-5
Ha 100000 yenoBek, Yalle HabnogaeTcs y XeHLH
(COOTHOLLEHME XXEHLUUH 1 MY>4MH cocTaBnseT 9:1),
cpegHun Bospact — 45 net [11]. YacTtoTa 3noka-
YecTBEHHOW TpaHcdopmauun obpasosaHust B LLAK
moxeT gocturatb 30% [12]. Y nauneHToB ¢ AaHHOM
naTonorven cMMNTOMbl OBbIYHO Hecneumpuieckne
UNn BOBCE OTCYTCTBYHT. Takke M3-3a LUMPOKOro
CMeKTpa KUCTO3HBLIX MOPaKeHWU MeyYeHu, BKIo4as
NpoCTble, 3XMHOKOKKOBbIE KUCTbI, pacnajarLmnecs
MeTacTaTMyecKkMe Onyxomnu, MyUUH-NpoayLMpYto-
LMe MeTacTaTuyeckmne Onyxomnu 1 BPOXKOEHHYHO Ku-
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Puc. 11. Mukponpenapamsi, ysenudeHue %100.
Bo ¢pazcmenme mkaHu niedeHu ornyxoneebil y3en
umeem cmpoeHue cau3uCmoul KapyuHOMbI, rpeo-
cmaesieHHoU CnueatWuMUcs MosiMu 8HEKIemoy-
Hol cnusu (1), codepxxawumu yyacmyku amurnuyHO20
onyxonego2o anumernusi, obpasyruje2o coco4ku (2).
o nepugpepuu ysna onpedensromcsi edUHUYHbIE
oyYaeu pacrnpocmpaHeHUsi Oy Xosu o MeJsIKUM Xesl4-
HbIM ripomokam (3).

Fig. 11. Gross specimens (x100): In a fragment of liver tis-
sue, the tumor node has a structure of mucous carcinoma
represented by confluent fields of extracellular mucus (1),
with areas of atypical tumor epithelium forming the papil-
lae (2). Single foci of tumor spread along small bile ducts
are observed at the periphery of the node (3).

CTO3HYK AunaTtauuio, AnarHoCTUKa uccrnegyemMblix
0bpasoBaHU OCTaeTcs AOCTAaTOMHO CIOXHOW. 3a-
TPYOHSIET CUTYaLMIO U OTCYTCTBME YCTAHOBMEHHbIX
KpUTepreB ANs NpefonepalyoHHON OUarHOCTUKM
ogHokamepHou LIA [5]. B npegonepaumoHHoM ne-
puoge B KayecTBe METOOOB WMHCTPYMEHTarbHOMW
OMarHocTukM obbIMHO ucnonbaytotes Y3U, MCKT,
MPT ¢ MP-xonaHruonaHkpeatorpacpuen (MPXII),
3HOOCKONUYECKas peTporpagHasl  XonaHrmonaH-
kpeatorpacumst (OPXIIN) u wmHTpaonepaunoHHasi
xonaHruorpadwus. LIA BbisBnsieTcs B BUAE ogHOKa-
MEpPHOro NMM60 MHOrOKaMepPHOro >XMAKOCTHOro 06-
pa3oBaHus. BO3MOXHO Hannume TOHKMX MreHYaTbixX
neperoponok npu LIA nubo Gonee nnoTHbIX nepe-
ropofok npu umcrtageHokapumHomax (LIAK), B koTo-
pbIX YaCTO BbISABMSETCA KPOBOTOK. Takke npu LIAK
BO3MOXHO Hann4yme ConnaHoro KOMMNOHEHTa Onyxo-
NV pasnU4YHON CTEMNEHN BbIPAXXEHHOCTU, B KOTOPOM
Takke MOXeT onpefensaTbcs kpoBoTok. pu Y3U
obpasoBaHMe WMeeT B LENOM 3XOHEraTUBHYHO
CTPYKTYPY C 3(peKToM AucTanbHOro ncesnoycu-
nexus. B 6onee NnoTHbIX Neperopogkax U conva-
HOM KOMMOHEHTE OMyXONn BO3MOXHAa perncrpaums
apTepuanbHOr0  HU3KOPE3UCTEHTHOIO KPOBOTOKA
[13]. Mpn MCKT aTo0, kak npaBwsio, MMMNOAEeHCHoe
obpa3oBaHue C KOHTpaAcTUPyeMOW Karcynon n ne-
peropofkamMu, B KOTOPbIX BO3MOXHO Hanuyue Karb-
uuHaToB [14].

Takum obpasom, UA wn LUAK cneagyet 3ano-
003pUTb, KOrga AMarHOCTUPOBAHO  OOUHOYHOE
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Puc. 12. Mukponpenapamsi, ysenudeHue %200.
B mkaHu nedeHu onpedensitomcsi MHO204UC/IeHHbIe
MesiKue U KpyrnHble pacliupeHHbIe MPOMOoKU ¢ ymori-
WeHHbIMU ¢hubpO3UpO8aHHbIMU CMEHKaMu U C CO-
COYKOBbIMU paspacmaHusiMu  8Hympurnpomokosou
onyxonu (1). Snumenudl onyxonu naHkpeamo-6unu-
apHO20 U KUWe4YHO20 mMuros, ¢ 8HyMpPUKIemOYHbIM
U 8HEeK/IemouYHbIM criu3eobpasosaHueM, UHMpPasnu-
menuanbHoU Heornnasueu high-grade (2).

Fig. 12. Gross specimens (x200): Numerous small and
large dilated ducts with thickened fibrotic walls and pap-
illary outgrowths of intraductal neoplasm are detected in
liver tissue (1). Tumor epithelium is of pancreatobiliary
and intestinal types, with intracellular and extracellular
mucus formation, high-grade intraepithelial neoplasia (2).

NN MHOTOKamepHoe KWUCTO3HOE MOopaxeHne ne-
YeHu, 1 BCerga criegyet paccMmaTpuBaTh 9TO nopa-
XeHue ans pesekuun [7]. LieHHbIM MHCTPYMEHTOM
ansa gudpdepeHumansHon guarHoctukm LIA ot gpy-
rMX KMCTO3HbIX MOpaeHun neyeHun senserca MPT
B coveTtaHuu ¢ MPXIII [15]. MPT B T1-pexume no-
Ka3sblBaeT XNOKOCTHOE MHOTOKaMepHOEe rOMOreHHoe
obpasoBaHue cnabori MHTEHCMBHOCTM C Hakomne-
HUWEeM KOHTpacTa B CTEHKE U neperopofgkax KUCTbI.
ToHKoOMronbHas acnupauus He pekomeHayeTcs
B OMAarHOCTUYECKUX LEensx M3-3a pucka guccemu-
Hauun onyxonesbix knetok. JlabopaTopHo mHorga
oTMeyvaeTcd nosbiweHne yposHer CA 19-9 n CEA
B CbIBOPOTKE KPOBM (YPOBEHb OHKOMapKepoB B npe-
Aernax HOpMbl He UCKMYaeT Hanmdmne bunmapHom
LIA, B TO BpeMs Kak NpoCTble KUCTbI MeYeHn MOoryT
accoummpoBaTbCs C MOBbIWEHHbIM ypoBHeM CA
19-9 nnn CEA B CbIBOPOTKE KPOBW WU COAEPXKMU-
MOrO KUCTbI). W3-3a 3HauuTEnbHbIX TPYAHOCTEWN
npegonepawmoHHOn BU3yanusaumm U HEBO3MOX-
HOCTW TOHKOMWIOnbHOW Ouoncun Bce 0OpasoBaHUs
c nopo3peHnem Ha LIAK gormkHbl ObiTb yaaneHsb
npv NoOMoLLM pagukansHow pesekumm B o6beme RO.
3BecTHO 00 opraH-coxpaHsitoLLen pe3ekLmn ¢ Bo3-
MOXHOM abnaumert oCTaTOMHOW KUCTbl C UCMOSMb30-
BaHWeMm anekTpokoarynauum [16]. Takxke BO3MOXHO
anbTepHaTMBHOE OnepaTMBHOE BMeELLATENbCTBO
B 00beMe SHyKneaumm KUCTbl MPU HEBO3MOXHOCTY
pagukanbHOW pesekuun UM pucke pasBuTUS 3Ha-
YMTENbHbBIX NepuronepaunoHHbIX OCNOXHEHUI [17].
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Mocne pagukanbHoro nevyeHnst B o6beme RO oTme-
YaeTCs XOPOLUNA NPOrHo3.

BbunuapHblie LIAK, B otninymne ot LA, Yalle BcTpe-
YalTCca Yy MOXWUMbIX MNaLMEHTOB MYXCKOro mnorna
C MeHee NpPOJOIMKUTENBHOW KIMHUYECKOW KapTu-
Hon. XoTs cumnTombl BunuapHon LA v UAK no-
XOXMW, 3HaYMTENbHas pasHuLa OTMEYaeTCsi C TOYKM
3peHus Bo3pacTa, nomna, ypoBHs bunupyouHa, AJlT,
pasMepa OMyxomnu 1 HanM4uns NPUCTEHOYHbIX Y3I0B
[17]. Bonee BbICOKME YPOBHU (DEPMEHTOB Y NaLneH-
ToB ¢ LLAK HabniogatoTca u3-3a MHBa3uu OMyxonu
B COCe[HME Xern4vHble NPOTOoKK, B TO Bpems Kak LIA
ABMSETCA MEANEeHHO pacTywum obpasoBaHuem
N BbI3bIBAET MO3OHEE COABIIEHWE KEN4eBbIBOAS-
wwnx nyten. YposHn CEA n CA 19-9 B cbiBOpOTKE
KpOBW SAABMSAOTCA YMEPEHHbIMU NpeankTopaMm pas-
Butusa LAK [18].

T. Nakajima et al. Bolgenunu gea Tuna pocta
LIAK: wnHBa3MBHbIN (NpopacTalowmn napeHxumy
Me4YeHNn MnM CocedHMe OpraHbl) U HEeVMHBa3UBHbIN
(Tonbko KMcTo3Hoe nopaxenue) [19]. HeuHBasume-
Hble 00Opa3oBaHUsA peako pPeunavBuMpYOT U Mo-
KasblBaloT XopoLwme [ONroCPOYHble pesyrbraThl.
5-neTHAA BbPKMBaEMOCTb MaLWEHTOB C MHBa3WB-
HbIMWU 0Opa3oBaHUsAMK Oblna aHanormyHa TakoBOM
y NaUMEHTOB C XONMaHrMoKapLMHOMOWM U COCTaBnsana
okono 22% [18]. Llenbto xmpypruyeckoro neyeHus
TakMx HOBOOOPa3oBaHU AOmkHA ObiTb paguKanb-
Has pesekunsi C LUMPOKUM (>2 CM) XMPYpPruyeckum
Kpaem. XopoLlinin NporHo3 oTMevaeTcsa Yy nauueH-
ToB ¢ GunuapHon LIAK no cpaBHeEHMIO C apyrumu
3110Ka4eCTBEHHLIMU HOBOOOPA30BaHUSAMU MeYeHH,
MOCKONbKY KNHWYeckas kaptuHa LUA meHee arpec-
CuBHas, ¢ bonee mMeaneHHbIM POCTOM U MeHee Ya-
CTbIM nosiBneHvem metactasos [20]. PeTpocnekTus-
Hoe uccrnegosaHue E.K. Jwa et al., npoBeaeHHoe
B KOxHol Kopee, nokasano, 4to 1-, 3- n 5-neTHas

CMUCOK NIUTEPATYPbI /| REFERENCES

fespeunanBHas 1 obLias BbPKMBAEMOCTb MNaLu-
eHToB ¢ LIA n LIAK nocne pagvkanbHoOW pesekuunm
coctaeuna 100, 85,7, 57,1% un 100, 100, 75,0% co-
OTBETCTBEHHO [21].

3AKNIOYEHUE

LinctageHombl — 3TO pefkuMe onyxomnu, KOoTopble
4YacTo OLIMOOYHO AMArHOCTUPYHOT Kak MPOCTbIe Ku-
ctel. LA n UAK cnegyet 3anogosputb, Korga aou-
arHoCTMPOBaHO OAMHOYHOE WIIM MHOFOKamepHoe
KMCTO3HOE MOpaXXeHUe MNevYeHn, 0COBEHHO Y XKeH-
WKWH cpegHero Bospacta. LUupokun cnektp guar-
HOCTUYECKMX MEPONPUATUI C LLENbIo BeprudmKaumm
0obpasoBaHUsA 1 ganbHENLLNN ONTUMasbHbBIN 06bEM
onepaTuBHOrO BMeLLaTENbCTBa NO3BOMSAT JOCTUYb
BnaronpuaTHOro NporHo3a u 6e3peuUnanBHOrO Teye-
HUS OTAANeHHOro nocneonepawlyMoHHOro nepuoaa.
Heobxogmma uHTpaonepaumoHHas 6uoncus. LA
TpebyoT MOMHOro mcceyeHusi, 4YTobbl NpegoTBpa-
TUTb peuuaMB U BO3MOXHOCTb 310Ka4yeCTBEHHOM
TpaHcdopMauuu.

NHO®OPMUPOBAHHOE COINACUE

OT naumeHTOB NOMy4YeHO NMMCbMEHHOE MH(OPMU-
poBaHHOe [06pPOBOMbHOE cornacve Ha nybnuka-
LU0 OMMCaHUSA KIMMHUYECKOro crydas u nybnuka-
Um0 otomatepuanos B MeOULMHCKOM >XypHane,
BKITKOYas €ro areKTPOHHY Bepcuo (gata nognu-
caHus: knuHudeckui npumep Ne 1—05.09.2022 r;
knuHuveckmi npumep Ne 2—08.09.2022 r.).
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AnBassiH X.A.

Paspa6oTka KoHUenuu — opMUpoBaHne naeu, pas-
BUTUE KIOYEBbIX Liernen 1 3agau.

lMpoBeneHve nccnegoBaHua — HabniogeHve 3a naum-
eHTaMK, MHTEpNpeTauusi 1 aHanu3 nony4YeHHbIX aHHbIX.

MogroToBKa M pegakTMpoBaHUeE TEKCTa — COCTaBrieHue
YepHOBMKA PyKOMUCK 1 (HOPMUPOBAHME Er0 OKOHYATEMb-
HOro BapuaHTa, y4acTve B Hay4YHOM An3anHe.

YTBequJ,eHme OKOHYaTesnbHOro BapnaHta — nNpuHATNE
OTBETCTBEHHOCTU 3a BCe acCneKTbl pa6OTbI, LLleNNOCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTeNbHbIN BapuaHT.

KysbMmuHbIx E.[.

PaspaboTka KOHLENLUUN — pasBuThE KIOYEBbIX Lienei
1 3anav.

MpoBeneHve nccrieqosaHns — HabnogeHne 3a naum-
eHTaMK, MHTepnpeTauus 1 aHanua nony4eHHbIX AaHHbIX.

MoproToBka 1 pefakTMpoBaHUE TEKCTa — COCTaBMeHne
YepHOBUMKA PyKONUcK 1 (HOPMUPOBaHME Er0 OKOHYaTEMb-
HOro BapuaHTa, y4acTve B Hay4YHOM An3anHe.
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YTBepxqqume OKOHYaTesNlbHOro BapuaHTa — npuHAaATHue
OTBETCTBEHHOCTU 3a BCE aCMNeKTbl paGOTbI, LleITOCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIN BapuaHT.

LLleB4yeHko T.B.

Pa3paboTka KOHLenuun — pasBuTre KMoYeBbIX Lienen
1 3amaq.

MpoBeneHue 1ccrnenoBaHnst — npoBedeHne uccrneno-
BaHUA.

MoprotoBka 1 pegakTMpoBaHUE TEKCTa — KPUTUYECKUI
nepecMoTp YepHOBMKA PYKOMUCU C BHECEHWEM LIEHHOTO
WHTENNEKTyanbHOro COAEPXaHWS; yvyacTue B Hay4yHOM
ansanHe.

YTBEPXOEHNE OKOHYATENbHOrO BapuaHta — NpuHATUE
OTBETCTBEHHOCTUN 3a BCe acnekTbl paboTbl, LENOCTHOCTb
BCEX YacTel CTaTbl U €€ OKOHYATENbHbIN BapUaHT.

CrtenaHoBa 0.A.

PaspaboTka KoHLenuum — pasBuTue KroYeBbIX Lenen
1 3adaud.
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MpoBeaeHve nccnenoBaHna — HabnogeHne 3a nauu-
eHTamu, MHTepnpeTauus 1 aHanmsa nosly4YeHHbIX JaHHbIX.

[MoaroToBKa 1 pegakTMpoBaHMe TeKCTa — COCTaBrieHne
YepHOBUMKaA pykonucu mn dopMMpOBaHNE €ro OKOHYaTeNb-
HOro BapuaHTta, y4actme B Hay4yHoOM ansanHe.

YTBEpPXXAEHNEe OKOHYaTENbHOrOo BapuaHTa — MpUHSTUE
OTBETCTBEHHOCTM 3a BCe acnekTbl paboTbl, LENOCTHOCTb
BCEX YacTel CTaTby N €e OKOHYaTENbHbIN BapUaHT.

XaBopoHkoBa O.U.

PaspaboTka koHLenumn — cpopmynupoBka 1 passutune
KIHOYEBbIX Lienen n sagay.

I'IpOBe,quMe nceneaooBaHna — UHTepnpeTauna n aHa-
I3 NONy4YeHHbIX AaHHbIX.

MogroToBKka 1 pegakTMpoBaHMe TEKCTa — KPUTUYECKUN
nepecMoTp YepHOBMKA PYKOMUCK C BHECEHMEM LIEHHOro
WHTENNEKTYanbHOr0 COAEPXaHWs; y4yacTue B Hay4yHOM
an3arniHe.

YTBepXaeHne OKoHYaTernbHOro BapMaHta — MNpuHATUe
OTBETCTBEHHOCTWU 3a BCE aCMeKTbl pa60TbI, LIEeTOCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIA BapuaHT.

WNoHkuH O.A.

PaspaboTtka KoHLenuum — opMysiMpoBKa 1 pa3BuTue
KMioYeBbIX Lienen u sagaq.

YTBepXaeHne OKoHYaTernbHOro BapMaHta — NpuHSTUe
OTBETCTBEHHOCTWU 3a BCE aCMeKTbl paGOTbI, LIEeTOCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIA BapuUaHT.

[MoaroToBKka 1 pegakTMpoBaHUE TEKCTA — KPUTUHECKUN
nepecMoTp YepHOBMKA PYKOMUCK C BHECEHMEM LIEHHOro
WHTENNEKTyanbHOro cogepxaHusi; ydactne B Hay4yHOM
Ou3anHe.

yTBepm,qume OKOHYaTeslbHOro BapuaHta — npuHATUe
OTBETCTBEHHOCTU 3a BCE acCneKTbl paGOTbI, LIeNTOCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIN BapuaHT.

LLinpokoB B.C.

Pa3paboTka koHUenumn — hopmynmpoBska 1 passuTune
KMio4eBbIX Lienen n 3agad.

YTBepm,qume OKOHYaTesrlbHOro BapuaHta — npuHATUE
OTBETCTBEHHOCTW 3a BCE aCMeKTbl pa60TbI, LIEeJTOCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIV BapUaHT.

MoaroToBKka 1 pegakTMpOBaHME TEKCTA — KPUTUYECKUN
NnepecMoTp YepHOBMKA PYKOMUCU C BHECEHWEM LIEHHOro
WHTEMNMEKTYanbHOro coaepXaHusl; yyactme B Hay4YHOM
an3anHe.

AUTHOR CONTRIBUTIONS

YTBEpXOeHNE OKOHYaTENbHOro BapnaHta — NpuHATUE
OTBETCTBEHHOCTU 3a BCE acnekTbl paboTbl, LENOCTHOCTb
BCEX YacTeln CTaTbl 1 €e OKOHYaTENbHbIN BapuUaHT.

otoB A.B.
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aunsanHe.

YTBepxqqume OKOHYaTeNnbHOro BapuaHTa — npuHAaATUe
OTBETCTBEHHOCTU 3a BCE acCneKTbl pa6OTbI, LLelfTOCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTerNbHbIN BapuaHT.

MoprotoBka 1 pegakTMpoOBaHUE TEKCTA — KPUTUYECKUI
NnepecMoTp YepHOBMKA PYKOMUCU C BHECEHWEM LIEHHOTO
WHTENNEKTyanbHOro COAEPXaHWs; yvyacTue B Hay4yHOM
aunsariHe.

yTBep>|<,quV|e OKOHYaTesNnibHOro BapuaHTa — npuHAaTue
OTBETCTBEHHOCTU 3a BCE acCneKTbl paGOTbI, LLelfTOCTHOCTb
BCEX YacTew CTaTbl U ee OKOHYaTENbHbIN BapuaHT.

lN'ypmukoB B.H.

PaspaboTka koHuenuun — opMynmpoBKa 1 passuTne
KMHoYeBbIX LEenen n 3agaq.

YTBep»qqume OKOHYaTesNnbHOro BapuaHTa — npuHaTue
OTBETCTBEHHOCTU 3a BCE acCneKTbl pa6OTbI, LelTOCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIN BapuaHT.

MogrotoBka 1 pegakTMpoBaHUE TEKCTa — KPUTUYECKUI
nepecMoTp YepHOBMKA PYKOMUCU C BHECEHWEM LIEHHOTO
WHTENNEKTYyanbHOro COAEPXKaHWS; yvyacTue B Hay4yHOM
ansamHe.

YTBep»q:J,eHme OKOHYaTeNnbHOro BapuaHta — npuHaTue
OTBETCTBEHHOCTU 3a BCE€ aCMNEKThbl pa6OTbI, LeNTI0CTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIN BapuaHT.

UYxao A.B.

PaspaboTka koHuenumm — bopMynvMpoBKa 1 pasButme
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YTBep»q:J,eHme OKOHYaTeNnbHOro BapuaHTa — npuHaTue
OTBETCTBEHHOCTU 3a BCE aCMNeKThbl pa6OTbI, LeJT0OCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIN BapuaHT.

MogroToBka 1 pegakTMpoBaHUe TeKCTa — KPUTUYECKUN
nepecmMoTp YepHOBMKA PYKOMUCU C BHECEHWEM LIEHHOTO
WHTENMEKTyanbHOro CoAepXaHus; yvyacTne B Hay4YHOM
aunsamHe.

YTBep»q:J,eHme OKOHYaTernbHOro BapmaHta — npuHATne
OTBETCTBEHHOCTU 3a BCE aCMNEeKThbl pa6OTbI, LeNT0OCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIN BapuaHT.
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AHHOTALUMUA

BeeneHue. MNonnumMopduam KNUHUYECKUX NPOABMNEHUI NCUXMYECKON NaTonornuu B oepmarto-
norum 3a4yacTyio NPUBOAUT K AMArHOCTUYECKUM OLLIMOKaM 1 TSXXemnol coluumansHon aesanan-
Taluum NnaumneHToB.

OnucaHue kKnUHMYecKoro criyyas. [1peAcTaBneHHbIN KNMHUYECKUIA Criydar AeMOHCTpUpyeT
CXO[CTBO KIMMHNYECKON KapTUHbI ay TOAECTPYKTUBHOMO AepMaTo3a ¢ CUMMTOMaMu raHrpeHO3HOM
nMoaepmum, B CBA3UN YeM Mbl MpoBenu anddepeHumnanbHO-4UarHoCTUHECKNA MOUCK. S13BEHHbIEe
AedekTbl y naumeHTa nokanvM3oBan1cb B AOCTYMNHbIX ANS ayTOAECTPYKUMU MecTax U He UMenu
BbIpa)KeHHOW 6ONe3HeHHOCTH, XapaKTepHOW Afs raHrpeHo3Hou nnoaepMun. Kpome Toro, oTcyT-
CTBME accoumaumn ¢ CUCTeMHbIMM 3aboneBaHusmu, 6esycnelHoe anvTensHoe AepMaTonoru-
Yyeckoe feveHne, OOHOTUMHOCTb NMOPaXEeHWIN KOXN 1 ObICTPOE 3aXKMBIIEHNE KOXHbIX NPOSBNEHUIA
€ ucxopom B pybel, B 6onbLien cteneHn Bbino xapakTepHO Ans ayTOAECTPYKTMBHOIMO Aepma-
To3a. [NaTomopdhonornyeckoe nccrefoBaHne KOXK nokasano Hanuyve y naumeHta Mopgoro-
TMYECKMX OaHHbIX, XapaKTepHbIX AN apTuduumManbHOro gepmatuta B COMETaHUM CO CKNepo-
TUYECKNMU U3MEHEHWNSIMU, N UCKMOYNUMIO HanNnymne rpaHynemMaTo3Hblx 3abonesaHuin, BackynuTa
1 rny6oKoro rHOMHOro BocnaneHns aAepmbl (HEMTPOPUbHBLIX AepMarnbHblX abcueccos). Takum
06pasom, rmcTonormyeckue U3MeHeHnss B BMoncuMHOM martepuarne He COOTBETCTBOBANN Kiu-
HUYECKMM NPOSIBIIEHNSAM KOXHOro npouecca. [NocTosiHHble ayTooeCTPYKTUBHbIE OEWCTBUS Na-
LUMeHTa NpyBENU K MNOSABIIEHUIO 9KCKOPUaLIMI, N3bA3BNEHWUI C MOCNEAYIOLWNM NMPUCOEANHEHNEM
BTOPUYHON MHADEKLMNN U BbIPaXXEHHbIMU PYOLIOBBIMU N3MEHEHUSIMU KOXU.

3akntoyeHue. [peacTaBneHHbI KMMHUYECKMIA ClyYan 4EMOHCTPUPYET CNOXHOCTb AuarHo-
CTMYECKOro nomcka npu NCUxoaepMaTonormyeckoM paccTponcTee U3-3a CXoAcTBa KIMHNYe-
CKOW KapTWHbl ayTOAECTPYKTUBHOrO AepMaro3a ¢ CUMNTOMaMM raHrPeHO3HOW NMoaepMuu,
YTO MPMBENO K OTCPOYEHHOW NOCTaHOBKE AnarHosa.

KnioueBble cnoBa: ayToAeCTPYKTUBHbIE AepMaTo3bl, raHrpeHo3Has NMOAEPMUS, OLLMOKM
ONarHOCTUKKU, MaTOrMCTONOrMYyeckoe nccnenoBaHne

KOH(*)HMKT UHTEepeCcOoB: aBTOPbI 3aABUITN 006 OTCYyTCTBUUA KOHd)J'II/IKTa MHTEpeCOB.

Ona umtupoBanua: Tnuw M.M., my3amuHd M.W., CeiveBa H.J1., LaBunosa M.E., llaszapes B.B.,
LWeByeHko A.l. Cnyyan ayTOAECTPYKTMBHOrO AepmaTo3a, MMUTUPYIOLLEro raHrpPeHO3HYHo
nnMoaepMuio: KnuHmnyeckun cnyvan. KybaHckul Hay4HbIU MeduyuHckul eecmHuk. 2022;
29(6): 84—95. https://doi.org/10.25207/1608-6228-2022-29-6-84-95
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SELF-DESTRUCTIVE DERMATOSIS MIMICKING PYODERMA
GANGRENOSUM: A CLINICAL CASE

Marina M. Tlish, Mihail I. Gluzmin, Natal'ja L. Sycheva, Marina E. Shavilova,
Veniamin V. Lazarev, Aleksey G. Shevchenko

"Kuban State Medical University
Mitrofana Sedina str., 4, Krasnodar, 350063, Russia

2 Clinical Dermatovenerologic Dispensary, Krasnodar Krai
Rashpilevskaya str., 179, Krasnodar, 350020, Russia

ABSTRACT

Background. Polymorphism of clinical manifestations of mental pathology in dermatology of-
ten leads to diagnostic errors and severe social exclusion of patients.

Clinical case description. The presented clinical case demonstrated the similarity of the clini-
cal picture of self-destructive dermatosis with the symptoms of pyoderma gangrenosum, which
determined our differential diagnostic search. Ulcerous defects in the patient were localized in
places accessible for self-destruction and did not cause severe pain characteristic of pyoderma
gangrenosum. In addition, lack of association with systemic diseases, unsuccessful long-term
dermatological treatment, uniformity of skin lesions, and rapid healing of skin manifestations re-
sulting in a scar were more characteristic of self-destructive dermatosis. A pathomorphological
examination of the skin revealed morphological data typical of artificial dermatitis in combina-
tion with sclerotic changes, and excluded the presence of granulomatous diseases, vasculitis,
and deep purulent inflammation of the dermis (neutrophilic dermal abscesses). Thus, histolog-
ical changes in the biopsy material did not correspond to the clinical skin manifestations. The
constant self-destructive actions of the patient resulted in excoriations, ulcerations, with the
subsequent secondary infection and conspicuous cicatricial skin changes.

Conclusion. The presented clinical case demonstrated the complexity of the diagnostic search
for a psychodermatological disorder due to the similarity of the clinical picture of self-destructive
dermatosis with the symptoms of pyoderma gangrenosum, which led to a delayed diagnosis.

Keywords: self-destructive dermatosis, pyoderma gangrenosum, diagnostic errors, histo-
pathological examination.
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BBEOEHUE AyTOOECTPYKTUBHbIE [epMaTto3bl MOryT Habmto-

lNcmxuyeckme paccTporcTBa Hepeako BrnepBble An-
arHOCTUPYHOT Y NauneHTOB AepMaTornormMyeckmx Knm-
HUK [1]. TonMmopdnaM KNMHUYECKMX MNPOSBEHNN
MCUXNYECKOM NaToNorMmM B AepMaTtonorm 3a4acTyto
MPUBOAUT K ANArHOCTUYECKMM OLunMbKam 1, Kak cnea-
CTBUe, BbI3blBAET MOCTENEHHO HapacTaloLLyt TshKe-
nyto coumanbHyo Ae3agantaumio nauneHTos [2].

K uncny Hanbornee CnoxHbIx Ans OUarHoCTUKM OT-
HOCATCA NCUXMYECKME PacCTPOIMCTBa, COMPOBOXAa-
roupmeca camonoBpexgeHneMm KOXHbIX MNOKPOBOB.

Ky6aHckun Hay4HbIi MeguumHcknin BecTHuK / Kuban Scientific Medical Bulletin

0aTbCA B Pa3HbIX BO3PACTHbIX KaTteropnax.

Kak npaBuno, nepBMYHO MaUMEHTbI C NCUXOreH-
HbIMK gepMaTo3amu obpallalTca K Bpady-gepma-
Tonory. K ncuxmatpy xe Takue 6onbHble Nonagator,
Korga camonoBpeXaeHne KOXu NpoTekaeT Ha PoHe
BbIPa)KEHHbIX MCUXMYECKMX PacCTPONCTB [3].

B nopasnstoLemM 6onbLUMHCTBE cryYyaeB O0rbHbIE
CKpPbIBalOT (paKkT CBOMX ayTOAECTPYKTUBHbLIX OENCT-
BUI UNW OA0T NOXHYH MHGOPMaLMIO O NPpoUCXoXae-
HUW KOXKHbIX BbIChINMAHWI, YTO CO34aEeT 3HAYNTESbHbIE
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OvarHoctTuyeckme npobnembl Ons 0epMaTorioros.
Kpome TOro, otTmeyaeTcs BO3HUKHOBEHME KOHINKT-
HbIX CUTyaUMI MeXay BpayoM 1 NaLMEeHTOM Unun ero
POACTBEHHMKaMM B CBA3W C TEM, YTO nocnegHue bbi-
BalOT HE COrnacHbl C 3akmoyYeHneM ob OTCYTCTBUM
Jepmaronormyeckon natonoruu [4, 5].

BorbHble ¢ NCUXOreHHbIMW AepmaTo3amu Yalle
BCEro MMEKT ANUTENbHbIN aHamHe3 3aborneBaHuns
C MOYTW MOSIHOM UMWUTaLMENn CUMMTOMOB CHOXHbIX
[epmaTto30B 1 6e3ycnellHbiM epMaTonornyeckum
neveHunem. Npu aTOM KNMHMYECKasa KapTnHa xapak-
Tepu3yeTcst HannuneM 3po3nii U A3B NPUYYANMBBLIX
dopmMm, pacrnonararoLmMxcs Ha JOCTYMHbIX CaMOCTO-
ATENbHOMY NOBpeXAeHWIo yyacTkax Tena. [locne
npekpaLleHns UCKYCCTBEHHON TpaBmaTtmsauuu Ha-
CTynaet ObICTPbIN pPerpecc KOXHbIX NPOSBIEHUN
(3a uckntoyeHmem pyobuos) [2, 6, 7]. B knuHnyeckomn
NpaKkTUKe Hepeaku cuTyauumu, KOoraa npaBUmbHbIV
AVarHo3 BbICTaBMSETCA AepMaTtonioroM He cpasy,
4YTO MOXET OblTb CBA3aHO CO CXOACTBOM KiMHUYe-
CKOW KapTWHblI C APYrMMW Aepmarto3amu (rnoyecy-
XOWN, MMoAepMMen, BacKyrMTOM, akHe U T.4.), a Tak-
€ HefoCTaTo4HO MOSIHO COBpaHHbBIM aHaMHE30M,
CKPbITHOCTbIO H6OMbHbIX.

[pamMOTHO BbICTpOEHHas Gecepa SABMsieTCS OC-
HOBHbIM MOAXOAOM AN MCCrefoBaHus npupoabl
NOBPEXAEHUA KOXW. B Tepanum ansi ymeHbLUEeHUs]
HaBA34YMBOIo XelaHunA HaHOCUTb CaMonoBpexae-
HWUS1 AONOMHUTENBHO UCMOMb3YTCA HENPONENTUKN,
NCUXOTPOIMHbIE NpenapaThl U aHTUAENPECCAHTHI [6].
B cny4yae, ecnu camonoBpexaeHns He SBNSATCS
CMMNTOMaMUN TAXernbIX NMCUXUYECKUX paCCTpOVICTB,
OOBOMbHO OENCTBEHHOW SABNSAETCA KOTHUTUBHO-MO-
BeZleHYecKas ncuxotepanms.

YunTbiBast pasHoobpasne KNMHUYECKUX Npossne-
HWUIM N CIOXHOCTU ONArHOCTMKM ayTOAEeCTPYKTUBHbIX
[epMaTo30B, MPUBOAMM COBCTBEHHOE KIUHMUYECcKoe
HabniogeHne nauueHTa ¢ JaHHOW NaTonoruen.

KINMUWHUWYECKOE HABJTIOOEHUE

UHdopmaumna o naumeHTe

MaumeHT L., 65 net, B ceHTabpe 2021 r. nocTynun
Ha KOHCYNbTaTUBHLIA MpuemM B rocy4apCTBEHHOe
BrooKeTHOe yupexaeHue 3gpaBooxpaHeHus «Knu-
HUYECKUIN KOXHO-BEHEPONOTrMYECKUI ANCnaHcep»
MuHucTepcTBa 3gpaBooxpaHeHns KpacHogapckoro
kpast (FTbY3 KKB[) ¢ »anobamun Ha Hanu4ne BbICbl-
naHui B 06nacTn BEPXHUX U HMKHUX KOHEYHOCTEN.

AHamHe3 3aborneesaHusi; Co crnoB 0OonbHOro, 3a-
OonesaHne Hadanocb okorno 13 neTt Hasapg, Koraa
Ha ooHe Bblpa)XEHHOrO 3MOLMOHANbHOro cTpecca
nocre TpaBMMpoBaHNA KOIrTaMun cobaku cTanu nosas-
NATLCS BbICbINAHMSA Ha KOXe PYK, CONPOBOXAAOLLI-
ecs1 6onblo U OTeKamyn B MbiLLLIAX U MOKPACHEHNEM
KUCTEN U CTOM, B CBSA3M C YeM emy Oblna coenaHa
npuBMBKa OT CTOMOGHsIKa. Vcronb3oBan camocTos-

86

2022 | Tom 29 | Ne 6 | 84-95 (In Russ.)

TENbHO rOPMOHanbHbIE Y aHTUOaKTepranbHble Masy,
«BbDKUrany» 4YMCTOTENoM, genan BHYTPUMBbILLEYHO
UHbeKUMM anod. OTMeyan BpeMEHHoe yrydlleHue.
BrepBble B rocygapCcTBeHHOE GHOAXETHOE yupexae-
HWe 3apaBooXpaHeHnsa « ENCKMIA KOXKHO-BEHEPOOru-
Yeckun gucnaHcep» MuHUCTepcTBa 34paBooxpaHe-
Husa KpacHogapckoro kpas (FbY3 EKB[) obpatuncsa
B 2016 r. [pn ocMOTpe: Ha KOXE BEPXHUX KOHEYHO-
CTel BM3yarnu3npoBanucb S3BEHHbIE AMNEMEHTbI, Ke-
novaHeln pybew B 0Bnactu BepxHeEn TPeTn NeBoro
npegnneybs, MHOXECTBEHHblE aTpodmyeckue pyo-
YMKWU, reMopparMyeckne Kopku, akckopuauun. Bbin
BbICTaBneH anarHos: «MukpobHas aksema. KoHTakT-
HbIA OepmaTuUT», HasHayeHbl: Tuocynbdatr HaTpus
30% 10,0 mn BHyTpMBeHHO 1 pa3 B cyTkm Ne 10,
aHTUOMOTUKOTEpanns, OYKOPLIMH, CYCMEH3Ns LIMHKA
okcvaa. Ha odepeqHor npuem naumeHT He SBUICS.

B cBA3M € pacnpocTpaHeHneM BbICbINaHU NOBTOP-
Ho obpatuncsa B NBY3 EKBL, B 2021 r. OGbeKTMBHO:
Ha KOXe BEPXHMX KOHEYHOCTEN BU3yanu3nposa-
nmce runepTpoduryeckne pyobupbl U ovarn atpodum.
Ha koxe neBoro 6egpa — [Be A3Bbl, HA KOXe BHY-
TPEHHEN MOBEPXHOCTWM CTOM — WHPUNBTPUPOBAH-
Hble o4ary iPKO-KPacHOro LBeTa ¢ 3pO3nsiMU.

Bbin HanpasneH Ha koHcynbTauuio B TBY3 KKB[
¢ anarHosom «Imybokasa nuogepmms».

AHaMHe3 XXU3HU. pOoC N pasBMBarcs B COOTBET-
CcTBMM C Bo3pacTom. M3 getckmx ©onesHen — Be-
TpsiHast ocna, kopb. B 2003 r. nocTaBneH guarHos:
rmnepToHnyeckas 6onesHb | ctaguun. CteneHb Al 1.
Puck 3 (BbiCOkMR).

Annepaonoauyeckuli aHaMHE3: HEe OTAMOLLEH.

HacnedcmeeHHbIlU aHaMHe3: y MaTepy caxapHblii
anabet 2-ro Tvna, y otua — runeptoHmyeckasa 6o-
nesHb, NBC: cTeHokapaus HanpshkeHusi. B cembe
4EepMaTonorMyecknx 1 ncuxmaTpuyeckmx 3abone-
BaHWI He GbIno.

dusnkanbHaa gMarHocTuka

LaHHble ocmompa: KOXHbI NaTonornyeckmii npo-
Lecc HOCUT pacnpoCTpaHeHHbIN, CUMMETPUYHbIN
xapakTtep. Ha koxe B obrnactu BepxHen TpeTu neBo-
ro npegnneybs BU3yanuanmpoBarics UHUNETPUPO-
BaHHbIN MMNepeMmMpPOBaHHbIA ovar pasmepoM OKOSo
6 cMm c yvyactkamu aTpoduun, rmneptTpomnyecknmm
pybuamu, si3BamMu 0BanbHOW QOPMbI, MOKPLITLIMU
rHOMHO-remopparmyeckummn  kopkamm (puc. 1 A).
Ha koxe B obnactu Tbina KUCTEM Yy OCHOBaHMS
fonbloro nanbla onpegensinucb pyoubl 1 OKpy-
rnon opMbl A3Bbl, MNOKPbITbIE FTHOMHO-reMopparu-
Yyeckmmm kopkamu (puc. 1 B, B). Ha koxe HapyxHon
NMOBEPXHOCTN BEPXHEN TpeTn nesoro begpa pacno-
naranacb s138a pasmepom o 1,5 cM, ¢ rHOMHbIM OT-
AensieMbIM Ha MOBEPXHOCTU U rMNepeMmMpoBaHHbIM
BeHYMKom no nepudpepum (puc. 1 ), Ha koxe Tbinb-
HOW M BHYTPEHHEN NMOBEPXHOCTW MPaBOW CTOMbl —
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Puc. 1. BonbHoU []. KnuHuyeckue nposienieHuss aymodecmpyKmueHo20 depmamosa, UMUmupyru,e2o si38eH-
HO-g8ezemupyrowyro popmy eaHepeHo3HoU nuodepmuu: A, b, B — Ha Koxe 8epxHUX KOHeYHocmel 5138eHHbIe
u pybuyossie uameHeHusi; I — Ha Koxe npasoe2o bedpa s36a ¢ MpUMOOHAMbIM 2uriepemMmupo8aHHbIM Kpaem; [, E —
Ha Ko)e cmoribl 138eHHbIe 0eheKmbl, MOKPbIMble 2HOUHO-HeKPOMuUYeCcKUMU Maccamu U pybuyosbie U3MEeHEeHUs.

Fig. 1. Patient D. Clinical manifestations of self-destructive dermatosis mimicking the ulcerative-vegetative form of
pyoderma gangrenosum: A, b, B — ulcerative and cicatricial changes on the skin of the arms; I’ — an ulcer with
a raised, hyperemic edge on the skin of the right thigh; [, E — ulcerative defects covered with purulent-necrotic

masses and cicatricial changes on the skin of the foot

WHUNBTPUPOBAHHbIE OYary siPKO-KPacHOro LBeTa,
C s3BamMy Ha MOBEPXHOCTWU, MOKPbITbIMUA THOWHO-
HekpoTuyeckummn maccamu (puc. 1 I, E).

CybbeKkmugHO: HesIpKo BblpaXkeHHasi 6onesHeH-
HOCTb B ovarax U3bs3BreHus.

MpeaBapuTenbHbIA AUarHo3

Ha ocHoBaHuK ano6, aHaMHe3a U KNUHUYECKON
KapTuHbl 3aboneBaHna MocTaBneH AuMarHos: «laH-
rpeHosHasi NoaepMuUs».

BpemeH HaA wWKana

XpoHonorusa passutus 6onesun y nauyueHTta M.
npencTaBneHa Ha pUCyHKe 2.

Ky6aHckun Hay4HbIi MeguumHcknin BecTHuK / Kuban Scientific Medical Bulletin

OuarHocTuyeckue npouenypbl

JlabopamopHsbie uccredoeaHusi (npyn obpalle-
Hum B 'BY3 KKB/[ B ceHTabpe 2021 r.).

Obwul aHanu3 Kposu: NaToriorMn He BbISIBNEHO.
Obuwut aHanu3 Mo4u: NaTONMOrnMn He BbISIBIEHO.

UmmyHonoau4yeckue u ceporoaudeckue uccriedo-
gaHus: aHTuTena Kk BUY (Anti-HIV) — otpuuatens-
Ho, Anti-HCV (anTutena k Bupycy renatuta C) — ort-
puuaTtenbHo, peakuusa Mukponpeuunutaummn (PMIT)
Ha cMunuc — oTpuLaTenbHO.

Mukpockonuyeckoe uccriedosaHue Ha epubbi: OT-
pyLaTenbsHo.
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MepBuuHoe obpalleHve EKBL,
HasHaueHVe neyeHnst

KoHcynbTtauus KKB[,
HanpaBsIieHVe Ha aHanm3bl.
Ds.: MaHrpeHo3Has nuoaepmus

BasTne Gruomatepuana koxu Ha
rMCTONIOTMYECKOE NCcreoBaHme.
Ds.:AyTofecTpyKTVBHbI AepMaTos.
PekomeHa0BaHO neyeHve y ncuxuartpa

Mpun cobntofeHnn pekomeHgaumnn
ncvxuaTpa 6naronpuaTHbIN

Hos6pb 2016 . CeHTs6pb 2021 1.

CeHTs6pb 2021 1.

[ekabpb 2021 1.

WioHb 2022 1. MporHos

MoBTOpHOE O6palyeHne B EKBL,
pekoMeHfoBaHa koHcynbTaums B KKBJ

JaGopatopHble
nccnegoBaHnsa

KOHCyJ‘IbTaLlI/Iﬂ ncuxmnaTtpa.

Ds.: O6ceccMBHO-KOMMYNbCUBHOE
paCCTpOVICTBO C CamonoBpexaeHuem
KOXXHbIX MOKPOBOB.
HasHayeHo nevenve.

MoBTOpHas siBKa k Aepmaronory:
OTMeYeHa MonoXxuTenbHas AnHaMuka;
PELMAMBOB He OTMEYEHO.

Puc. 2. XpoHonoeus passumusi 6one3Hu y nayueHma [.: knodeabie cobbimusi.
lNpumeyvarue: EKB/[] — eocydapcmeeHHoe b6rodxemHoe y4pexOeHue 30pasooxpaHeHusi «Edckuli KoxHo-

8eHeposio2u4ecKkuli ducrniaHcep»

MuHucmepcmea 30pasooxpaHeHusi KpacHodapckozo «kpasi;, KKBL —

eocydapcmeeHHoe 6rodxemHoe y4pexdeHue 30pagooxpaHeHus «KnuHu4Yeckul KOXHO-8eHeposo2u4yecKul
ducnaHcep» MuHucmepcmea 30pasooxpaHeHusi KpacHodapckoz2o Kpas.

Fig. 2. Course of the disease in patient D.: key events.

Note: EKBL] (EKVD) — Yeysk Dermatovenerologic Dispensary, Krasnodar Krai; KKB/ (KKVD) — Clinical Derma-

tovenerologic Dispensary, Krasnodar Krai.

KynbmyparnsHoe uccredosaHue: BbloeneHa Kynb-
Typa Staphylococcus aureus.

Bbuoxumuyeckoe uccrnedosaHue Kposu. C-peakTu-
HbIn 6enok — 6,76 mr/n (0,0-5,0 mr/n), anaHMHaMm-
HoTpaHcdepasa (AJTT) — 62,8 ME/n (go 45 Ep/n),
MMVKO3UINMPOBAHHbIN remMornobuH — 7,5% (4—6%),
rnoko3a — 15,5 mmonb/n (4,6—6,4 Mmonk/n).

NucmpymenmanbHble uccriedoeaHusi (CeH-
Ta6pb 2021 r., B knuHuke CityClinic, . KpacHogap)

@noopozpachus: NaToNorMn He BbISABMEHO.

KoHcynbmauyusi  cneyuanucmoe  (HOSGPb

2021 r., B knunuke CityClinic, r. KpacHogap)
OHAokpuHonoza: CaxapHbin gnabet 2-ro Tmuna.

lucmonozuyeckoe uccnedosaHue (nekabpb
2021 r., B nabopatopum CL LAB r. KpacHogapa)

C npegBapuTenbHbIM AMarHo3oMm: «aHrpeHo3Has nu-
OflepMMsI» HanpaBneH Ha AMarHOCTMYeCKyto buoncuio
KOXu. BuonTart ¢ ko nesoro npeanneydbs (puc. 3, 4).

MMnepkepaTo3 ¢ yyacTkamu napakepartosa. don-
NUKYNSpHbIM runepkepatod. JedekT anungepmuca,

S

Puc. 3. bonbHou . NMamomopgponoasudeckue npo-
A8reHuUsi aymodecmpykmugHo20 0epMamo3sa, kpal
3po3uu. HepasHomepHbIl akaHmo3. B depme ckyO-
Hble U yMepeHHble nepusacKynsipHble 2ucmuosium-
ouyumapHbie uHunbmpamsl (1), cknepomuyeckue
usmeHeHusi (2). Okpacka 2emMamoKCUTUH-303UHOM.
YeenuyeHue x 40.

Fig. 3. Patient D. Pathomorphological manifestations
of self-destructive dermatosis, erosion edge. Uneven
acanthosis. Scanty to moderate perivascular histiolym-
phocytic infiltrates in the dermis (1), sclerotic changes
(2). Hematoxylin-eosin staining. (%40).
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Puc. 4. bonbHou [. Namomopghonozuyeckue nposiere-
Hus1 aymodecmpyKmueHo20 0epMamo3sa, Kpal 3po3uul.
LHecbekm anudepmuca, nokpbimbili Maccamu ¢hubpu-
Ha u KknemoyHbiM dempumom (1). B depme ymepeHHO
8bIpa)KeHHbIE CK/IepomuYeckue usMeHeHusi (2), ckyo-
Hble r1epusacKynsapHble 2ucmuoIuMpoyumapHble UH-
unbmpamei (3). Okpacka 2emMamoKCUTUH-303UHOM.
YeenuyeHue x40.

Fig. 4. Patient D. Pathomorphological manifestations of
self-destructive dermatosis, erosion edge. Epidermis de-
fect covered with fibrin masses and cellular detritus (1).
Moderate sclerotic changes in the dermis (2), Scanty peri-
vascular histiolymphocytic infiltrates (3). Hematoxylin-eo-
sin staining. (x40).
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MOKPbITLIM Maccamn uUbpuHa M KNEeTOYHbIM fe-
TpUTOM. 3€epHUCTbIA CIor HepaBHOMepHbI. Cra-
OoBbIpaXXeHHbIN akaHTo3. [Mog annaepMmMcoM OTek.
CTeHKM cocyaoB YTOrLLEHbI, MPOCBETHI MONTHOKPOB-
Hbl. B BepxHUX oTgenax gepMbl Habnogaetcst pas-
pacTaHne TOHKMX KOmfareHoBbIX BOJTIOKOH, Cpeau
KOTOPbIX BbISABNATCA TOHKOCTEHHbIE COCYabl U K-
H6pobnacTbl. B nepme ckyaHble U yMepeHHble nepu-
BaCKynsapHble rMcTuonMmdoLmMTapHble NHUNLTpa-
Tbl C MPUMeECbI HenTpodunos u cdubpobnacTos.
B cpegHux otgenax OepMbl YMEPEHHO BbIPaXeH-
Hble CKnepoTudeckne mameHeHus. lNMpugatkn Koxu
COXpaHeHbI.

BuonTat ¢ Koxu neBoro npeanneybs — UHPUIb-
TPUPOBAHHbIV y4acTokK (puc. 5, 6).

lMnepkepato3 c yyactTkamy napakepatosa. Yme-
PEHHO BbIPAXEHHbIA aKaHTO3. 3epHMUCTLIA  Crion
HepaBHOMepHLIN. [Moa anngepmucom otek. Hwuxke,
BO BCeW TOrLLe AepMbl, HabnogaeTcst paspacTaHue
KornnareHOBbIX BONOKOH, Cpeaun KOTOPbIX BbISABNSAOT-
cs1 mbpobracTbl U TOHKOCTEHHbIE COCYAbI, pacno-
naratoLLmecs nepneHanKynspHO NOBEPXHOCTU KOXU
(okpacka no BaH-IM3oHy). B aepme ckyaHble nepusa-
CKYNsipHble rMcTMonumdoLMTapHble MHAUNETPATLI.

3akntodeHve: B OuoncuiiHOM Matepuane BbisiB-
nsietca  Mopdornorndeckasl KapTuHa, XapakTepHast
ansa aptmuumanbHbIX NOBPEXAEHUA U SKCKOpUaLmii
(BO3MOXXHO, NCUXOrEHHOTO ayTOAECTPYKTMBHOIO Xapak-
Tepa) 1 nocTeocnanuTenbHble pybLOBbIE N3MEHEHNS.

KnuHu4yecknn gnarHos

Ha ocHoBaHuu xanob nauueHTa, aHamHesa 3abo-
neBaHus (BNepBble BbICbINAHWUS BO3HUKIM Ha ¢hoHe
BbIPaXXEHHOTO 3MOLIMOHAaNbHOro cTpecca, 6esycneLw-
HOEe [OnuTENbHOE [EepMaTofiormyeckoe JeyeHue),
KNMHUYECKOWN KapTWHbI (A3BEHHbIE AedeKTbI C NToKa-
nusaumnen B AOCTYMNHbIX ANsi CAMOMOBPEXAEHNST Me-
cTax, OQHOTUMHOCTb NMOPAXKEHWUI KOXM), pe3yrsTaToB
nabopaTopHO-UHCTPYMEHTANbHbIX  UCCNEAOBaHWN
(oTcyTCTBME accoumauum C CUCTEMHbIMK 3abone-
BaHUAMW U MMCTONMOMMYECKNX AaHHbIX, XapaKTepHbIX
Ona  apTuduumanbHOro gepMatuta B COYETaHMM
CO CKNEPOTUYECKMMUN N3MEHEHNSIMU) Oblf BbiCTaB-
neH amnarHo3s: «AyToaecTpyKTUBHbIV EPMaTO3y.

OuddepeHumanbHaa guarHocTuka

B kpyr avddepeHumansHOro avarHosa BKMOYe-
Hbl: rybokas nnogepmMus, BacKynuT, rpaHyremaros-
Hble 3aboneBaHusi. B oTnuune OT MepeyvncrieHHbIX
3aboneBaHun Ans ayToaeCcTPYyKTUMBHOMO Aepmarosa
XapakTepHbl OAHOTUMHOCTbL 3MIEMEHTOB M 3BOSIO-
LMOHHBIN nonumopdumam. BeicbinaHns npegcraene-
Hbl MHOXECTBEHHBLIMWU 3KCKOpPUaLMAMU, ONUTENBHO
He3a)XXMBaKoLWMMN  FIyOOKMMN  S3BaMW € YETKUMU
rpaHunuamMun. OHM HepeaKo pacnonararTcs NMHENHO
1 UMEIOT NPUYyanMBbIE, FEOMETPUYECKN HEMPABUIb-
Hble o4epTaHus. [pn 3TOM MOpPaXeHUs KOXWU JoKa-
NU3YIOTCA Ha AOCTYMHbIX ANS PyK NauueHTa mecTax.
Y GonbLUMHCTBA 605bHBIX 060CTPEHMI0 3aboneBaHs
npepLecTByeT cTpecc. Takke oTMevatoTcs BbicTpoe

Puc. 5. BbonbHou [. lNamomopgporiozaudeckue rnpo-
sereHuUss aymodecmpykmugHo20 Oepmamosa, UH-
¢unbmpuposaHHbIl y4acmok. PaspacmaHue coedu-
HumenbHOU mKaHU (2), MOKpbIMOe akaHmomu4YecKku
ymonujeHHbiM anudepmucom (1). Okpacka eeMmamok-
CUMUH-303UHOM. Yeenu4deHue x100.

Fig. 5. Patient D. Pathomorphological manifestations
of self-destructive dermatosis, infiltrated area. Con-
nective tissue growth (2), covered with acanthotically
thickened epidermis (1). Hematoxylin-eosin staining.
(%100).
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Puc. 6. BbonbHou [. lMlamomopghonozuyeckue rnpo-
ser1eHuUsi aymodecmpykmugHo20 depmamo3sa, kpal
apo3uu. B omeyHol Oepme Habrrodaemcs paspa-
cmaHue KosiazeHo8bIX 80/10KOH, pubpobracmos (1)
U MOHKOCMEeHHbIX cocydos (2), pacrnonazarujuxcs
neprneHOUKynspHo nosepxHocmu koxu. Okpacka 2e-
MamoKCUUH-303UHOM. YeenuyeHue x200.

Fig. 6. Patient D. Pathomorphological manifestations of
self-destructive dermatosis, erosion edge. In an edema-
tous dermis, proliferation of collagen fibers, fibroblasts
(1), and thin-walled vessels (2) perpendicular to the skin
surface is observed. Hematoxylin-eosin staining. (x200).
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paspelLeHne o4aroB 6e3 cneumduyeckoin Jepmaro-
NorMyeckon Tepanun, OTCYTCTBUE HENTPOUIIBHBIX
AepMarbHblX abCcLeccoB npy rmMcTonorMyeckom Uc-
cregoBaHuK M NMPU3HAKOB BOCMANUTENBHOM MpoLiec-
ca B nabopaTopHbIX NokasaTensix KPOBU.

MeauumMHCcKue BMelLaTeNnbCcTBa

Ha ocHoBaHUWM KMMHWYECKOrO AuarHosa nauueHT
Obln HanpaBneH Ha KOHCYNbTaUMio K Ncuxuatpy, Ko-
TOpbIM ObiNT BbICTaBIEH anarHo3: « ObceccMBHO-KOM-
MynNbCMBHOE PACCTPOMCTBO C CaMOMOBPEXOEHNEM
KOXHbIX MOKPOBOBY. lMcmMxmatpoMm Obinn HasHaYeHb!
aHTUgenpeccaHT mupTasanuH nepopanbHo 30 mr
B [€Hb B Te4eHne 6 MecsLEeB, aHKCUMONMUTUK dreHase-
nam nepoparneHo 3 Mr 2 pasa B eHb B Te4eHue OBYX
Hepenb. [lepmatonorom Obiny HasHayveHbl 4ns obpa-
OOTKM MOBPEXAEHUA METUITEHOBBLIN CUHMI BOAOHbIN
pacTBop 2 pasa B AeHb 1 Ma3b, coaepxallas 6aum-
TpPaUMH N HEOMULWH, TOHKMM CII0EM Ha MOpPaXeHHbIe
y4yacTkm 2-3 pasa B geHb. HapyxHyto Tepanmio npo-
BOOWNM 00 NCHE3HOBEHUS KIMMHUYECKNX CUMMTOMOB.

OvHamuka n ucxoabl

Ha doHe npoBegeHHOM Tepanum y naumeHTa obina
OTMeYeHa NONOXUTENbHAsa AMHaMMKa KOXHOro nato-
MOrMYeckoro npouecca: nepecrany nosiBrATbLCS HO-
Bble 3MIEMEHTbI CbINK, 3NUTENU3MPOBANMCbL 3PO3nK,
Ha MecTe 3B cdopmupoBanucb pybupbl. BonbHOM
oTMeyan ynyyweHne MnNCUxXo3MOLMOHAMNBHOMo Co-
CTOSIHWUSI: CHUXKEHUE TPEBOXHOCTU U pasfpaxuTernb-
HOCTW, BOCCT@HOBIIEHWE MNPOLOIMKUTENBHOCTN CHA.
[MoBo4HbIX 9PPEKTOB NeveHnss He Habnoganocsk.
MauneHTy ObINO PEKOMEHAOBaHO MPOAOIKUTL Ha-
OntogeHve y ncuxmaTtpa no Mecty xuTenbctea. Mc-
xon 3aboneBaHusi onpedensaeTcs nepBONPUYUMHON
MCUXMYECKOrO PacCTPOWCTBa, CBOEBPEMEHHOCTbIO
OMarHOCTUKK, TOTOBHOCTLIO MauMeHTa 1 ero 6rmakmx
COTpyaHMYaTb C Bpadamu. TpebyeT [nuTenbHOro
1 MepCOHANM3MPOBaHHOIO NeYeHns, Nog AeNCTBUEM
NPOBOLMPYHOLLMX (DAKTOPOB BO3MOXHbI PeLuanBbI
NCUXNYECKOro pacCTPONCTBA.

MporHo3

MporHo3 aAng »u3Hu GrnaronpusTHbIA NpU cobnto-
OEeHUN pekoMeHdaumin ncuxmnarpa.

OBCYXOEHUE

MpenctaBneHHbIN KIMHUYECKUIA CryYalh AEeMOH-
CTpUpPYeT CXOACTBO KMMHUYECKOW KapTUHbI ayToae-
CTPYKTMBHOrO Aepmaro3a C CUMNTOMamu raHrpe-
Ho3How nuogepmum (1), B CBSI3M YeM Mbl NpoBenu
anddpepeHumanbHO-ANarHOCTUYECKMIA MOUCK.

[aHrpeHo3Hasa nuogepMusi npeacTaBnsieT cobon
peakui HeUTpoUNbHbLIN OECTPYKTUBHbIA AepMa-
TO3 M3 rpynnbl ayToBOCNanuTenbHbIX 3abonesaHunn,
C FEHETUYECKOWN NPeapacronOXeHHOCTbIO N YacTown
accoumaumen ¢ natosiormert BHYTPEHHUX OpPraHoB
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(BocnanuTenbHbIMM  3ab0MEBaHUAMN  KULLEYHUKA,
apTputaMmm M reMaTonorm4yeckumMm pacCTponCTBa-
mu) [8, 9]. BcTpeuaetca y niogen B Bo3pacte 25—
45 net vnu ctaple 60 neT, cTpagaroLwmnx pasfinyHbl-
MU cucTeMHbiMK 3aboneBaHuamu [10]. B 25-50%
cny4vaeB 3aboneBaHMe OKa3blBaeTCcs mauonaruye-
CKUM U acCoLMMPYETCS C pa3nmnyHbIMU No NpUpo-
ae Hosonornsmn. CumTtaeTcsi, YTO B OCHOBE NaTto-
reHesa nexuT aedekT xemoTakcuca HeMTpounos
N HapyLleHne X peakTUBHOCTW NMOO HapyLlueHue
MMMYHHOTO OTBETa U MepeKkpecTHas peakuusi ay-
TO@HTUTEN, HanpaBfeHHbIX Ha aHTUreHbl, obLiue
AN KOXW, KULLIEYHUKA MUK CyCcTaBoB. /3ba3BneHus
npu Ml npumepHo y 30% GonbHbIX pa3BMBalOTCH
nocrie TpaBMbl UMY NOBPEXAEHUS KOXN — NpoLecc
HasblBalOT nareprven. AKTyanbHOCTb Npoonembl
CBfi3aHa C Cepbe3HbIMU TPOPUYECKMMU HapyLue-
HUSIMU, KOTOpPblE CYLLIECTBEHHO CHUXAKT KayecTBO
XN3HW nauuneHToB. lNMaumenTbl ¢ Tl npegbaBnstoT
Xanobbl Ha cunbHble BorneBble OLWYLLEHUS B MECTe
NOpaXkeHNs1 KOXW, UHTEHCUBHOCTb KOTOPbIX HE 3a-
BUCUT OT pa3amepa ovara [10]. B TeyeHne Heckonb-
KX OHen Habrnogaetca ObicTpoe nporpeccupoBa-
HWe BbICbINAHWIN 1 OECTPYKUUS TKaHMW.

BblgenstoT Heckonbko TunoB [T1: a3BeHHyto, Byn-
nesHyto, NycTynesHyto, BeretupytoLlyto [11].

K OCHOBHOMY OMarHOCTUYECKOMY KPUTEPUIO OT-
HOCUTCS1 BO3HWKHOBEHME OGOMNE3HEHHbIX S3BEHHbIX
AedEKTOB KOXM NOCIe He3Ha4MTernbHON TpaBma-
Tm3aumn. O4yary yBENMUMUMBAIOTCA 3a CYET MNepu-
depuyeckoro pocta. B uLeHTpe s13B npoucxoguTt
(hopMUpOBaHMe 30HbI Hekposa. FA3Bbl MMEKT MNo-
NMUMKIMYECKNE OvYepTaHusi C BO3BbILLAOLLUMUCS
KpacCHO-MypnypHbLIMU NOAPbLITLIMA KpasiMun, NOBEpX-
HOCTb MOKPbITa MTHOMHO-HEKPOTUYECKUMMN Maccamu.
Bokpyr ouvaroB Habniogaetcs 3oHa 3puTEMbl 3a-
cTonHo-cbmoneTtoBoro ugeta [8, 11, 12].

K [OoMmonHUTENbHbIM KPUTEPUSIM OTHOCATCH: Xa-
pakTepHble natomMopdonornyeckne U3MeHeHus
B KpaeBoW 30He o4vara (obunbHas HenTpodunbHas
WHUIBTPaUusa C SBMEHWSAMU BacKynuTa); acco-
umaumsa ¢ cucteMHblMu 3aboneBaHusmu (6onesHb
KpoHa, peBmaTongHbIin apTpuT, Hecneumdmnieckmi
A3BEHHbIN KONWUT 1 Ap.); OTCYTCTBME U cnaboBsbl-
pakeHHbIN 3hPEKT OT CTaHAAPTHOIO NeYeHUs A3B;
nonoxuternbHas AMHaMMka Ha (OHe WMMMYHOCY-
npeccusHomn Tepanum [11-13].

HecmoTpsi Ha cyllecTByloLmne KpuTepum Juar-
HocTukn [T1, aundbdepeHumnanbHaa guarHocTuka
M MNOCTaHOBKA OKOHYaTEeNnbHOro AnarHo3a 4acTo
3aTpyaHeHbl. Hannume conyTcTBytoLen natonorum
y naumeHTa «MackupyeT» TUMUYHbIE KITMHUYECKME
NposiBNEeHNa OCHoBHOro 3aboneBaHnsa. OCHOBHbIM
rmcrtornormdyeckum npusHakom [Tl aBngetca Ha-
nMyme HeWTPOUIbHBIX AepMarnbHbIX abcLeccoB
B coyeTaHun ¢ ApyruMmn mMopdorormyeckumm ms-
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MEHEHMAMMN, 3aBUCALLMMU OT KITMHWYECKOro Tuna
3aboneBaHus: U3bA3BNEHMEM 3nvaepmMuca, M-
dounTapHbIM BacKynnToM B nepudepuyeckmx oT-
aenax npu s3BeHHon copme; cyBGKopHeanbHbIMU
nyctynamm v cybanvaepmarnbHbiM OTEKOM LEepMbl
npu nyctynesHon gopme; noganuaepmanbHbIM ny-
3blpem npu OynnesHon dopme; NceBao3NUTENMO-
MaTO3HOW runepnnasven n rpaHyrnemMaTo3Hon peak-
uuen npu BeretupytoLlen gopme [11, 14, 15].

B npoBegeHHOM Hamu OMarHOCTUYECKOM MOW-
CKe BaXHYI0 porib Cbirpano natoMopdonornyeckoe
nccnegoBaHe KOXW, KOTOpOe Mokasano Hanmuuve
y naumeHta MopdOnormyecknx OaHHbIX, XapakTep-
HbIX ANs apTuduLmManbHOro AepmMatiTa B CodeTaHnm
CO CKMNEPOTUYECKMMUN U3MEHEHUSMU U UCKOYUIO
Hanuyve rpaHynemMaTos3HbiX 3aborneBaHuin, BacKynm-
Ta 1 rmyboKoro rHoMHOro BocnaneHus gepmbl (Hew-
TpodunbHbIX AepmanbHbix abcueccoB). To ecTb
rMcTonornyeckne usMeHeHuss B GuoncuinHoMm Ma-
Tepuane He COOTBETCTBOBANM KaXYLUENCH «TsKe-
CTU» KIMHUYECKON KapTuHbI. [py 3TOM A3BEHHble
AedekTbl NTOKanM3oBanucb B JOCTYMHbIX AS ayTo-
OECTPYKUMM MecTax U He MMENWU BblpaXKeHHON 60o-
Ne3HEeHHOCTK, KoTopasi xapaktepHa ansa [T1. Kpome
TOro, OTCYTCTBME accoumaLmm ¢ CUCTeMHbIMU 3a60-
nesaHusaMK, 6esycneLlHoe A4nuTenbLHOe AepMaTorno-
rmyeckoe neveHne, OOHOTUMHOCTb NOPaXKeHUN KOXKn
N BbICTPOE 3aXMUBIEHNE KOXHbIX MPOSIBNEHUN C UC-
xogom B pybel B 6onbLuer cteneHn 6bino Xxapakrep-
HO Ans ayToOecTPYKTMBHOIO Aepmarosa.

Taknm 06pa3oM, MOCTOSHHbIE ayTOO4ECTPYKTUB-
Hble OEeNCTBMS NalMeHTa MNpUBENM K MOSIBIIEHUIO
3KCKoprauui, 3bA3BAEHUI, C NOCNEAYIOWNM Mpu-
COeUHEHNEM BTOPUYHON WMHMEKUNN N BblpaXKeH-
HbIMW PYOLOBLIMU N3MEHEHUSMUN KOXM.

CMUCOK NIUTEPATYPbI

3AKIIOYEHUE

[MpencTaBneHHbIN KIMHUYECKUIA Criydal OeMOH-
CTPUPYET CMOXHOCTU [MAarHOCTMYECKOro Moucka
npu ncmMxogepmMartoriorm4eckom pacCTpPoOMCTBE M3-
3a CX0A4CTBa KIMMHWYECKOM KapTUHbI ayToOoecTpyk-
TMBHOIO Aepmaro3a C CMMMNTOMaMu FraHrPeHO3HON
NNOAEPMUN, YTO MPUBENO K OTCPOYEHHOM NOCTaHOB-
Ke auarHosa. [lo3gHee HanpaBneHvMe MNauMeHTOB
K ncuxmatpy MoxeT cnocobcTBoBaTb HapacTaHuio
TSDKECTU ayTOLAECTPYKTUBHBIX MOBPEXOEHUA U CO-
LuManbHOM gesagantaumm naumeHToB. [NpaBunbHoOm
Bepudurkauumn 3aboneBaHnsi MOMOraeT TLaTelbHO
cobpaHHbIl aHaMHe3, aHanM3 TeYeHUs] KOXHOrO
naTonorn4eckoro npouecca n rucTonorn4eckoe nc-
crnefoBaHne 61MonTaToB KOXM.

NMHOPOPMUPOBAHHOE COINMACHUE

OT naumeHTa NornyyYeHO NUCbMEHHOE WMHAOPMU-
poBaHHoe [,o06poBObHOE cornacue Ha nyonmkauuo
OMNMUCaHUSA KITMHUYECKOro crny4vasi n nyonukauyuio ¢go-
ToMaTepuanoB B MEAULIMHCKOM XXypHarne, BKrnovas
€ro aMeKkTpoHHyto Bepcuto (o1 02.12.2021 r.).
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for publication of the clinical case description and
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tronic version (02.12.2021).
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COVID-19-ASSOCIATED COAGULOPATHY: A CLINICAL CASE

Katsiaryna M. Surmach*, Tatsiana I. Balabanovich, Michail R. Malkin

Grodno State Medical University
M. Gorky str., 80, Grodno 230009, Belarus

ABSTRACT

Background. Comorbid patients with a new coronavirus disease (COVID-19) often have throm-
bosis or bleeding in different periods of the disease. Early diagnosis of these complications and
adequate therapy of these patients are complicated due to the peculiarities of the disease in
comorbidity. Anticoagulation regimens in patients with COVID-19 are still unclear. The protocol
of efficacy and safety the intermediate or therapeutic dose of low-molecular-weight heparins
is not clear and complete. It is very important to organize an individual approach for correction
of the anticoagulants doses, taking into account the coagulation tests and the activity of inflam-
matory markers.

Clinical case description. We report a 71-year-old white male with COVID-19 pneumonia.
Acute respiratory distress syndrome and atrial fibrillation were diagnosed in ten days of the dis-
ease. Therapeutic anticoagulation was started upon the admission. As early as in the 20" day
of the disease a gluteal hematoma developed. Hence, prophylactic regimen of anticoagulation
was started, but the worsening of dyspnea at rest, decreasing in SpO2 values to 82% according
to pulse oximetry, and thrombelastographic hypercoagulability were observed after two days
of such anticoagulation treatment. The patient has been receiving daily low-molecular-weight
heparins injections in therapeutic doses for the following two weeks, and then the doctors have
switched him to new oral anticoagulants. Patient was discharged to continue ambulatory anti-
coagulant’s treatment.

Conclusion. It is clear that the optimal choice of anticoagulation strategy in comorbid patients
with concomitant COVID-19 remains challenging and requires randomized trials. Until the
guidelines develop the effective anticoagulation strategy for various phenotypes of COVID-19
patients, the clinicians’ knowledge, experience and creative thinking will be apply to choose
effective anticoagulant’s treatment on individual basis.
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COVID-19-associated coagulopathy: a clinical case

COVID-19-ACCOLIMMPOBAHHAA KOAT YNOMATWA:
K AHUYECKIM CITYUAN

E. M. Cypmau*, T. U. Baara6aHoBu4, M. I. MaAKUH

YupexdeHue obpasosaHusi «[poOHeHCKuUl eocydapcmeeHHbIl MeAUUUHCKUU yHU8Bepcumemy»
yn. Makcuma lopskoeo, 0. 80, e. [podHo, 230009, Pecnybnuka benapyck

AHHOTALMUA

BBegeHue. TeueHne HOBOW kopoHaBupycHor 6onesHn (COVID-19) y naumMeHTOB C ConyTCT-
BYIOLLEM NATOMNOrMen 4Yacto OCIOXHAETCs Kak TpombBo3amMu, Tak U KpOBOTEUYEHUAMMU B pas-
Hble nepuoabl 3aboneBaHns. PaHHAA AMarHoCTUKa 3TUX OCMOXHEHUN N CBOEBPEMEHHas
afeKkBaTHas Tepanus y TakMx nauMeHTOB 3aTpyAHeHa B YCNoBusAX komopbuaHoctu. Cxembl
aHTUKOAryrnsHTHOW Tepanun y nauneHToB C MHEKLNEN, BbI3BAHHOW KOPOHABMPYCOM, A0 CUX
nop He A0 KOHLUa ACHbl. HegocTaTovyHO AaHHbBIX O BO3MOXHOCTW NMPUMEHEeHWs npodunaktu-
YeCKMX M neyvebHbIX 403 HN3KOMOMNEKYNAPHbIX renapMHoB. OYeHb BaXXHO PacCMOTPETb NPUH-
LMnbl MHAMBUAYANbHOIo NOAXoAa K KOPPEKLMM [03 aHTMKOArynsiHToB C y4eTOM pe3ynbTaToB
Koarynorpammbl 1 aKTUBHOCT/ MapKepoB BOCNaneHus.

OnuncaHue KnNuHMYeckoro cny4as. lNMauueHt M., 71 roga, nocTynun B MHPEKLNOHHbIN CTa-
LMOHap C MHEBMOHUEN, acCcCoUuMMpPOBaHHOM C HOBbIM KopoHaBupycom SARS-CoV-2. Yepes
OecsTb AHeN OT Havyana 3aboneBaHusi pas3BUINChL OCTPbIA PECMIUPATOPHbIN OUCTPECC-CUH-
ApoM 1 chunbpunnsuma npegcepanii. MNpu nocTynneHnn B ctaunoHap 6bina Hayata Tepanus
neyebHbIMK JO3aMKM aHTUKoArynsHToB. Ha 20-1i eHb 3aboneBaHus pa3Bunacb MeXmblLLIey-
Has CMOHTaHHasi remaTtoMa npaBou ArogudHon obnactu. MauyueHT Gbin NnepeBedeH Ha Npo-
dmnakTUYeCcKnUin pexmnm JO3MPOBaHNA aHTUKOArynsHTa, OAHaKo Yyepes ABOE CYyTOK BO3HUKMN
OfblLLIKa B NMOKOE M CHMXeHne 3HaveHnin SpO, Ao 82% no AaHHbIM NyfibCoKCUMETpUH, bbina
BbIFIBIIEHA rMnepkoarynsaums no gaHHbIM TpomboanacTorpaMmmbl. MNMaumeHT Npogormkun ne-
YeHne HU3KOMOIEKYNAPHbIMY renapuHaMmy B TepaneBTUYECKUX J03ax B TeyeHue crefyto-
LNX ABYX HeAenb, a 3ateM Obin BbiNMcaH AN NPOAOIIKEHUS aMBynaTopHOro neyYeHus, npo-
OOSKUN NPUEM HOBbIX NepoparnbHbIX aHTUKOArysisiHTOB.

3akntoyeHue. O4eBMOHO, YTO ONTMMarbHbIN BbIOOP CTpaTerMn aHTUKoarynaHTHOM Tepanun
y KOMOPOUAHbIX NALMEHTOB C CONYTCTBYIOLLEN KOPOHABUPYCHON MHADEKLINEN OCTAETCS CIIOX-
HOWM 3ajayen n TpebyeT paHOOMM3MPOBAHHbLIX MccnegosaHuii. [lo Tex nop noka He Byget
paspaboTaHa achdekTnBHAA cTpaTernsa aHTUKOarynaHTHON Tepanuu ans pasfmyHbiX heHo-
TMnoB naumeHToB ¢ COVID-19, 3HaHus, onbIT U TBOPYECKOE MbILLNEHME Bpaya byayT npuve-
HATbCA ANS Bblbopa adhHEKTUBHOIO NevYeHns aHTuKkoarynsaHtaMy ¢ y4eTom nepcoHnguum-
pOBaHHOro nogxoaa.

KnioueBble cnoBa: COVID-19, koarynonatusi, Tpom603, remaToma, KOMOPOMAHbBIN NauneHT
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BaHHas Koarynonatus: KInMHu4eckun criydan. KybaHckul Hay4YHbIlU MeOUUUHCKUU 8€CMHUK.
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INTRODUCTION

Studies suggest that thrombosis and bleeding are
complications of the novel coronavirus infection.
Changes in coagulation tests are found in approx-
imately 50% of patients with COVID-19. T. Jay-
akrishnan et al. demonstrated that the incidence
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of thrombotic and bleeding complications is higher
among critically ill COVID-19 patients [1, 2]. Many
publications propose mechanisms of the coagulop-
athy. Coronavirus infection can cause activation of
the coagulation cascade, fibrinolysis and, in some
cases, disseminated intravascular coagulation.
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Recent studies determined very high cumula-
tive incidence of thrombotic complications in crit-
ically ill patients with COVID-19 pneumonia [3].
Several mechanisms have been considered to
cause hypercoagulability in COVID-19 patients
including the release of cytokines, causing the
production of blood coagulation factors, high lev-
els of fibrinogen, D-dimer, mild thrombocytopenia
together with normal values of prothrombin time.
Severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) binds to angiotensin-convert-
ing enzyme-2 (ACE-2) receptor found in various
pulmonary cells like type Il alveolar cells, mac-
rophages, endothelial, smooth muscle cells and
perivascular pericytes. These changes cause
uncontrolled inflammation, micro-thrombosis of
small pulmonary vessels, endothelial dysfunc-
tion [4, 5]. The cytokines and especially the in-
terleukin family are known to play an important
role in inflammation and have direct effect on the
plasma molecules, on erythrocytes and plate-
lets. Hypercoagulability and impaired fibrinolysis
are usually the trademarks of several inflamma-
tory conditions [6]. M. Levy et al. showed that
COVID-19 coagulopathy mimics disseminated
intravascular coagulation or thrombotic microan-
giopathy. The clinical and laboratory characteris-
tics of the coagulation changes in COVID-19 are
variable. Severe COVID-19 infection induce sys-
temic inflammation, hypoxia, severe endothelial
cell injury with release of von Willebrand factor
and plasminogen activators resulted in coagu-
lation abnormality and pulmonary microvascular
thrombosis [7].

The indications for antiplatelet and anticoag-
ulant use are guided by COVID-19 severity [8].
Hemorrhage is less common than thrombosis in
patients with severe COVID-19, reaching a hos-
pital mortality of 45.7%. The etiology of bleedings
is multi-factorial — secondary to multi-system or-
gan failure, iatrogenic use of anti-coagulants [9].
COVID-19 is associated with severe thrombosis
in the early stages of the disease, but also with
bleeding between the second and third weeks of
the disease, especially in patients receiving ther-
apeutic doses of anticoagulants T. Jayakrishnan
et al. demonstrated that half of patients with ma-
jor bleeding events were either without anticoag-
ulation or only on the thrombo-prophylactic-dos-
es. Meanwhile, two thirds of the major bleeding
events occurred in patients receiving therapeutic
anticoagulation. Different studies provide evi-
dence that there are no indications for a full dose
of anticoagulant in patients without clinical throm-
bosis, thromboembolism or absence of other
standard indications for therapeutic anticoagula-
tion (mechanical valve prosthesis, atrial fibrilla-
tion) [2, 10-12].
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CASE PRESENTATION

Patient information

The patient M., a 71-year-old white male, was ad-
mitted to Grodno Regional Infectious Clinical Hos-
pital on March 5, 2021. He presented to the depart-
ment with febrile fever, dry cough, and fatigue.

History of present illness. Patient felt chills and dry
cough with 5days before hospitalization. He used
paracetamol, 500 mg, 4—6 times during last 5 days,
when the temperature was higher than 38 °C. He
had one day of mild diarrhea before hospitalization.
It was diagnosed COVID-19-associated pneumonia
(non-contrast chest CT showed minimal (1-25%) bi-
lateral lung involvement), laboratory-proven by IgG/
IgM-based ELISA kit (SARS-CoV-2 “Ig M+”, “IgG-")
on 5 March, 2021.

Due to the fact of persistent febrile fever during
2 days before hospitalization, intensified not pro-
ductive cough and dyspnea, bad control of blood
pressure in spite of quadri-combination hypotensive
therapy, admission to Grodno Regional Infectious
Clinical Hospital was required in the patient.

The rest of the history: the patient was hyperten-
sive for 30 years with medical treatment (bisop-
rolol (Concor®, Merck kGaA, Germany), 10 mg/
day, perindopril/indapamide (Noliprel® A Bi-forte,
Servier, France), 10/2.5 mg/day, amlodipine (Nor-
vasc®, Pfizer, Germany), 10 mg/day). He suffered
from diabetes mellitus type 2 and was treated with
oral anti-diabetic medication (metformin (Siofor®,
Berlin-Chemie Menarini, Germany), 850 mg/day),
as well as rosuvastatin (Rosucard®, Zentiva k.s.,
Czech Republic), 20 mg/day because of dyslipid-
emia, and acetylsalicylic acid (Polocard®, Polphar-
ma, Poland), 75 mg/day. Patient has hereditary his-
tory of arterial hypertension and diabetes mellitus.
No bad habits or allergies.

Physical examination

Patient was admitted in moderate state. The col-
or of skin was pink. Body mass index (BMI) was
30.2 kg/m? and waist circumference — 110 cm.
Body temperature was 39.2 °C. His respiratory rate
was 19 breaths/min, the respiration was effective
(SpO, 94-96%) on room air. Auscultation reviled
diminished vesicular breath sounds with crackles
in the lower lung lobes bilaterally, small amount of
the high-pitched wheezes in interscapular space;
diminished S,, accentuated S, on aortic valve were
revealed. Heart rhythm was irregular (single ventric-
ular extrasystoles were revealed on ECG). Pulse
was 93/min. Blood pressure was 180/110 mm Hg.

The primary diagnosis
Community acquired SARS-CoV-2 associated in-
terstitial bilateral pneumonia, not severe. Respira-
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The rapid onset of disease Cytokine storm
(ambulatory treatment) (ARDS)

New episode of tachypnea
(thromboelastography\ hypercoaguability)

[ 1

[

01.03.2021 05.03.2021 10.03.2021

20.03.2021 22.03.2021 Prognosis

I

| \

The day of hospitalization

Spontaneous hematoma of the right
gluteus muscle

30.03.2021. Positive prognosis
(ambulatory treatment)

Fig. 1. Sequence of disease in patient M.: key events and prognosis.
Puc. 1. TeyeHue 6one3Hu y 60r1bHO20 M.: Kntoyesbie cobbIMUS U MPO2HOo3.

tory failure grade |. Arterial hypertension, grade IlI,
risk 4. Single ventricular extrasystoles. Heart fail-
ure: functional class Il (NYHA), objective assess-
ment B. Diabetes mellitus type 2, compensation.
Obesity grade | (BMI = 30.2 kg/m?).

The time scale
The chronology of disease is on the Fig. 1.

Diagnostic procedures

Laboratory investigations

Infectious disease testing included evalua-
tion for SARS-CoV-2 using IgG/IgM-based ELI-
SAkit: SARS-CoV-2 “IgM+”, “IgG-" (05.03.2021).

Arterial blood gas analysis (05.03.2021) revealed
a PaO, of 65mm Hg and a Sa0O, of 94%, moderate
hypocapnia.

Complete blood count (CBC) on (05.03.2021)
showed red blood cells (RBC) count 5.2x10'?/L (nor-
mal range 4.0-5.1%10"?/L), hemoglobin 153 g/L (nor-
mal range 130-160 g/L), hematocrit 44.7% (normal
range 34.3-46.6), platelets count 317x10%L (nor-
mal range 180-320x109L), white blood cells (WBC)
count 3.4x10%L (normal range 4.0-9.0x10°%/L), neu-
trophils — 63% (normal range 47-72%), lympho-
cytes — 21% (normal range 18-40%), erythrocyte
sedimentation rate (ESR) 23 mm/h (normal range
1-10 mm/h).

Biochemical test (05.03.2021): total protein
74 g/L (normal range 66-87 g/L), albumin 46 g/L
(normal range 38-51 g/L), creatinine 1.14 mg/dL
(normal range 0.6—1.1 mg/dL), C-reactive protein
(CRP) 24 mg/dL (normal range 0-5 mg/dL), ala-
nine aminotransferase (ALT) 53 U/L (normal range
0-40 U/L), aspartate aminotransferase (AST)
31 U/L (normal range 0—40 U/L), creatine kinase
(CK) 116.3 U/L (normal range 24-290 U/L), lac-
tate dehydrogenase (LDH) 386 U/L (normal range
100-250 U/L), glucose 12.9 mmol/L (normal range
3.5-6.2 mmol/L).

Coagulation  test (05.03.2022): fibrinogen
616 mg/dL (normal range 200—400 mg/dL), D-dimer
854 ng/mL (normal range less 500 ng/mL).
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Instrumental investigations

Non-contrast chest CT (05.03.2022) revealed
extensive ground-glass opacification in both low-
er lobes (minimal (1-25%) bilateral lung involve-
ment).

Electrocardiogram (ECG) (05.03.2021): sinus
rhythm, irregular. Heart rate = 93/min. Axis +30°.
Single ventricular extrasystoles. Repolarization dis-
turbances in anterior wall of left ventricular.

Electrocardiogram (ECG) (10.03.2021): atrial
fibrillation, tachysystolic type. Heart rate = 123/min.
Axis +30°. Repolarization disturbances in anterior
wall of left ventricle.

Electrocardiogram (ECG) (11.03.2021): sinus
rhythm, regular. Heart rate = 88/min. Axis +30°. Re-
polarization disturbances in anterior wall of left ven-
tricle.

The final clinical diagnosis

Coronavirus infection SARS-CoV-2 IgM “+7,
IgG “-’(05.03.2021) Community acquired SARS-
CoV-2 associated interstitial bilateral pneumonia,
not severe. Respiratory failure grade I. Arterial hy-
pertension, grade Il risk 4. Single ventricular extra-
systoles. Paroxysmal atrial fibrillation (10.03.2022).
Pharmacological  cardioversion  (11.03.2022).
Heart failure: functional class Il (NYHA), objective
assessment B. Diabetes mellitus type 2, compen-
sation. Obesity grade | (BMI = 30.2 kg/m?).

Differential Diagnosis

Dyspnea is the most common symptom in pa-
tients with coronavirus infection both in the acute
period of the disease and in long COVID-19. All
the mechanisms of this symptom have not been
clarified, however, microthrombosis, destruction
of the lungs parenchyma may be the causes of
impaired perfusion of lung tissue. A number of
authors present clinical reports about different
mechanisms of pulmonary hypertension in severe
COVID-19, observe a disturbances of lung perfu-
sion within a year after infection. It is the sign of
the lung damage, the mechanism of which is not
clear [13].

99

2022 | Tom 29 | Ne 6 | 96-106




KAMHUYECKHE CAYYAHM / CLINICAL CASES

Dyspnea in our case requires a differential diag-
nosis with many conditions such as pulmonary em-
bolism, complications of pneumonia, including bac-
terial complications, acute coronary syndrome, and
myocarditis in a comorbid patient with acute anemia.

Laboratory and instrumental diagnostic methods
can be effective to clarify the causes of shortness
of breath: the dynamics of the blood test, D-dimer
levels, markers of myocardial damage (creatine ki-
nase MB-fraction (CK-MB), troponin test, myoglo-
bin), B-type natriuretic peptide levels, as well as the
results of ECG and Echocardiography. In order to
diagnose pulmonary embolism, ventilation-perfu-
sion scanning, duplex ultrasonography, spiral CT
can be performed. Today investigators can propose
pulmonary dynamic contrast-enhanced magnetic
resonance imaging.

We performed laboratory and noninvasive in-
strumental tests (blood test, levels of procalcitonin,
markers of myocardial damage, ECG, echocardiog-
raphy) and excluded complications such as sepsis,
myocarditis and acute coronary syndrome.

Spontaneous gluteus muscle hematoma can be
a common symptom of congenital (hemophilia)
or acquired coagulation disorders (for example,
disseminated intravascular coagulation), may be
mistaken for thrombocytopenic purpura or as a
manifestation of other cutaneous vasculitis. In ad-
dition to these causes anticoagulant or antiplatelet
treatment, and also glucocorticosteroids treatment
(it may inhibit platelet aggregation and cause spon-
taneous muscle hematoma) need to be considered
by the physicians. It is established, that outside of
COVID-19, the incidence of spontaneous hemato-
mas in patients on anticoagulants is 0.6%, but in
COVID-19 subjects the frequency of hematomas
rise to 2.1% [14].

The spontaneous gluteus muscle hematoma was
diagnosed based on ultrasonography (US) appear-
ance: acute bleeds appear as focal areas of high
attenuation that, over time, demonstrate decreas-
ing attenuation due to clot lysis. In addition, diffuse
parenchymal hemorrhage may present solely as
isodense enlargement of the involved gluteus mus-
cle. Our patient had no episodes of hemorrhagic
syndrome in the anamnesis and in family history.
Also the patient showed normal aPTT, the platelet
level was normal essentially excluding hemophilia
and thrombocytopenic purpura from the etiology of
the spontaneous gluteus muscle hematoma.

Other laboratory tests, including fibrinogen and
the D-dimers were found to be abnormal, thereby
had possessed a challenge to exclude dissemi-
nated intravascular coagulation. The clinical report
demonstrates confirmed COVID-19-patient (lab-
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oratory-proven by IgG and IgM-based ELISA kit:
SARS-CoV-2 “Ig M+”, “IgG-"). The patient’s bleeding
tendency (occurrence of spontaneous hematoma)
has pathogenic link with this infection and has been
explained as possible consequence of imbalances
in platelet production/disruption, endothelial dys-
function, coagulopathy, antithrombotic prophylaxis.

Endotelial injury is the sign of COVID-19. Endo-
telial injury can cause microvascular angiopathy
and thrombosis. For the purpose of differential di-
agnosis (to exclude pulmonary embolism), it was
necessary to perform visualization according to the
clinical guidelines, however, there was no comput-
ed tomographer in the hospital where the patient
was treated. The measurement of the risk/ bene-
fit of patient transportation were performed and it
was made decision to refuse of visualization. The
patient’s dosage of LMWHSs was increased, conser-
vative hematoma treatment was continued. The re-
sponse for treatment was good: we noticed clinical
improvement.

Medical interventions

On the day of admission, after the diagnosis was
made, the patient was prescribed dexamethasone
8 mg intravenously once daily, subcutaneously pro-
phylactic dose of dalteparinum sodium (Fragmin®,
Pfizer, Belgium), 7500 ME, once daily. These were
given in addition to the continuation of previous
treatment of arterial hypertension and dyslipidemia.
Also, initially, the insulin therapy was started. Since
at home the patient had febrile temperature for 2
days in spite of high-dose paracetamol therapy, and
wheezes were revealed during the auscultation, the
decision for dexamethasone prescription was made.

Dynamics and results

Then 4 to 5 days later (the day 9""—10" of disease),
the patient developed worsening of respiratory
symptoms and laboratory parameters. He became
tachypneic (=230 breaths/min) and presented with
PaO,/FiO, ratio <300 mm Hg, the oxygen saturation
of 86% despite the escalation in non-invasive ven-
tilation (the O, flow rate was increased from 5 I/min
(the 9" day of the disease) to 15 I/min (the 10" day
of the disease)). Blood tests showed progressive
growth of CRP, fibrinogen, ferritin (Table 1).

The patient developed hypotension, onset of atrial
fibrillation and ventricular extrasystoles at the ECG.
The state of patient was assessed as severe; the
doctors suspected acute respiratory distress syn-
drome (ARDS). It was made a decision to administer
400 mg intravenous tocilizumab (Actemra™, Roche,
Switzerland). The patient also received amiodarone
(Borimed, Belarus) 1000 mg/daily, subcutaneous-
ly therapeutic doses (15000 ME) of low-molecu-
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Table 1. Laboratory dynamics throughout hospitalization

Tabnuya 1. QuHamuka pe3yribmamoe fiabopamopHbix uccriedogaHull 80 8peMs 2ocnumasnusayuu

RBC, 10"?/L 4.0-51 5.2 4.6 5.2 2.8 3.0
Hemoglobin, g/L 130-160 153 136 163 85 89
Hematocrit, % 34.3-46.6 447 39.2 47.5 24.6 28.5
Platelets, 10%/L 180-320 317 210 265 233 279
WBC, 10%/L 4.0-9.0 3.4 13.7 16.4 15.9 11.0
Neutrophils, band/segmentonuclears, % 1-6/47-72 4/63 4/87 4/90 -/82 15/53
Lymphocytes, % 18-40 21 8 4 16 17
ESR, mm/h 1-10 23 37 51 52/59 52
Total protein,g/L 66-87 74 58 60 45 44
Albumin, g/L 38-51 46 36 33,8 29,4 22
Creatinine, mg/dL, 0.6-11 1.14 0.9 1.02 0.75 0.68
GFR, ml/min/1,73 m?, >60 64 85 74 93 97
CKD-EPI

CRP, mg/L 0-5 24 65 170 35117 73
ALT/AST, U/L 0-40 53/31 31/29 33/23 21/59 16/28
LDH, U/L 100-250 386 318 651 431 184
Creatine kinase, U/L 24-290 116.3 56.7 25.9 65.9 266
IL-6, pg/mL 0-10 - 103.3 42.7 - -
Ferritin, ng/mL 30-300 - 817 - - -
D-dimer, ng/mL <500 854 990 - 540
Fibrinogen, mg/dL 200-400 616 528 440 1300 600
Procalcitonin, ng/mL <0.5 - - - - 0.8
Glucose, mmol/L 3.5-6.2 12.9 12.7 9.5 8.3 9.9

Note: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CRP, C-reactive protein; ESR, erythrocyte
sedimentation rate; GFR, glomerular filtration rate; LDH, lactate dehydrogenase; IL-6, interleukin-6; RBC, red blood cell

count; WBC, white blood cell count.

Ipumeuanue: ALT — aaaHuH-amunHompancpepasda; AST — acnapmamamunomparcpepasa; CRP — C-peakmusHbtil
6en0k; ESR — ckopocmb ocedanus apumpouumos; GFR — ckopocmb 2aomepyaspHol puavmpavuu; LDH — aakmam-
deeudpoeerasa; IL-6 — unmepetikuH-6; RBC — koauuecmso spumpouumos; WBC — Koau4uecmao Aetikouumos.

lar-weight heparins (LMWHSs). It was prescribed anti-
bacterial treatment. Later, on day 12" of the disease,
the patient clinical condition gradually improved
with decreasing the O, supply to 7 I/min, diminish-
ing of inflammatory biomarkers. ECG showed sinus
rhythm. It was noted QTc prolongation (500 msec)
requiring canceling of amiodarone and initiation of
metoprolol succinate (Betaloc ZOK®, Astrazeneca,
Sweden), 200 mg/day orally.

On the 20" day of the disease the patient’s oxygen
saturation was 97-98% in non-invasive ventilation
with a flow rate of O, 5 I/min, but the patient pre-
sented with sudden acute pain in the gluteal region
and loss of movement in his right leg. Blood tests
showed a reduction in hemoglobin with a drop of its
level from 163 g/L to 85 g/L. A surgeon examined
the patient. There was a large ecchymosis on the
skin of the gluteus and a hard tender mass was pal-
pated. It was diagnosed spontaneous hematoma of
the right gluteus muscle (120x150%x46 mm, 270 cm?
confirmed by ultrasound) (Figure 2). The dynamic
observation was recommended, and the patient
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was transferred to a surgical hospital. The dose of
LMWHs was decreased to prophylactic (5000 ME)
according to the patient’s weight and glomerular fil-
tration rate (GFR).

On the 22¢ day of the disease it was noted pro-
gression of dyspnea at rest, the level of saturation
decreased to 88-90%, the O, flow rate was in-
creased to 10 I/min. Thromboelastography (TEG)
was done at the 24" day. The hemostatic condition
was defined as hypercoaguable as were noted the
following parameters: decreased R-time, tendency
of decreasing K-time, increased alpha angle, and
increased the maximum amplitude. The coagulation
profile, including the TEG is shown in the Table 2.

The TEG revealed that anti-Xa activity was 0,075
IU/mL with a prophylactic reference value of 0.1-0.3
IU/mL. Given the hypercoaguability observed in the
patient (Figure 3) the doctors switched him to thera-
peutic doses of dalteparinum sodium — 10 000 ME.

The patient’s condition improved gradually. By
the 30™ day of the disease: the level of SpO, was
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Table 2. Coagulation profile including TEG data of the patient
Tabnuya 2. Koazynoepamma nayueHma, gkroyas nokasamenu TOI

INR 0.85-1.35 1.11
aPTT, s 21.1-36.5 31.3
PT,s 11-16 12.8
Antithrombin I, % 66—124 108
Fibrinogen, mg/dL 200-400 1300
anti-Xa activity, IlU/mL 0.1-0.3 0.075
R-time, min 5-10 3.7
K-time, min 1-3 1.3
Alpha angle, degree 53-72 71.3
MA, mm 50-70 70.6
LY30, n (%) 0-8 0.4
Cl -3-3 3.4

Note: aPTT, activated partial thromboplastin time; CI, clotting index; INR, international normalized ratio; K-time, time
until clot reaches a fixed strength; MA, maximum amplitude; LY30, lysis at 30 minutes; PT, prothrombin time; R-time,

reaction time.

Ipumeuanue: aPTT — akmusuposanHoe NaApuuaAbHoe mpoméonaacmumosoe spems; CI — undekc cBepmuvl8aHuUsL;
INR — medxcdyHapodHulil koapduuuenm Hopmaaudayuu; K-time — spems docmudtceHUs C2ycmKoM GUKCUPOBAHHOTL
npounocmu; MA — makcumanavHas amnaumyoa; LY30 — ausuc uepe3 30 munym; PT — spemsa Koazyasauuu; R-time —

8pemsl peaKyuu.

94%, off oxygen. The patient was discharged home
with specific treatment (metoprolol succinate,

200 mg once daily; perindopril, 10 mg once daily;
indapamide, 2.5 mg once daily; spironolactone,
25 mg once daily; amlodipine, 5 mg once daily; ro-
suvastatin, 20 mg once daily; rivaroxaban, 20 mg

Fig. 2. Hematoma of the right gluteus muscle.
Puc.1. lemamoma npagoli 5200U4HOU MbIWUHbI.
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once daily; oral iron replacement therapy and folic
acid; insulin therapy for diabetes mellitus treatment)
with an outpatient follow-up.

Prognosis

Prognosis is positive. Patient M. continues to use
all the treatment.

Patient’s opinion
Patient thinks that complication of the disease

(hematoma) was iatrogenic because of high doses
of anticoagulants for treatment.

DISCUSSION

COVID-19 poses a clinical challenge due to the
lack of a reliable protocol of anticoagulation ther-
apy. The clinical course of the patient’s disease is
characterized by stages, which are confirmed by
both clinical and laboratory data. Early at the dis-
ease course the patient had typical symptoms of
viral infection. Symptoms of ARDS, cytokine storm
appeared on the 10" day of the disease and were
associated with progressive elevation in CRP (up
to 170 mg/L), ferritin (up to 817 ng/mL), LDH (up to
651 U/l), IL-6 (up to 103.3 pg/mL), D-dimer (up to
990 ng/mL). Laboratory changes reflected throm-
boinflammatory processes and were accompanied
by a progression of respiratory failure, hypotension,
and onset of atrial fibrillation. Clinical and labora-
tory improvement was noted after the administra-
tion of tocilizumab: dyspnea and oxygen demand
decreased, IL-6, CRP, D-dimer values decreased.
Pharmacological cardioversion was performed.
Spontaneous muscle hematoma on therapeutic
LMWH for atrial fibrillation appeared. The use of
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Fig. 3. Thromboelastography (TEG) of the patient: hypercoagulability pattern.
Puc. 3. lNokazamenu mpomboanacmoepachuu nayueHma (TEG): eunepkoazynsayus.

therapeutic-dose LMWH manifested as a hema-
toma of the right gluteus muscle on the 3¢ week
of the disease. Such bleeding complication seems
probable to be influenced by COVID-19 coagulop-
athy and vasculopathy. To date, none personalized
treatment anticoagulant regimes are developed in
COVID-19 patients.

N.Musoke et al. investigated the bleeding rates in
patients (n = 355) with therapeutic, subtherapeutic
and prophylactic doses of anticoagulation. Patients
who received therapeutic anticoagulation treatment
showed significantly higher rates of major bleeding.
Meanwhile, subtherapeutic dose of anticoagula-
tion was associated with less bleeding compared
to therapeutic regimen but the bleeding risk was
higher compared to those without anticoagulation
[12]. Analysis of anti-Xa activity may be useful for
assessing the risk of unpredictable bleeding in pa-
tients receiving anticoagulants. Fibrinogen may be
a useful biomarker for early detection of bleeding
risk [15-17].

Endotelial injury is the sign of COVID-19. Endote-
lial injury can cause microvascular angiopathy and
thrombosis. For the purpose of differential diagno-
sis (to exclude pulmonary embolism), it was neces-
sary to perform visualization according to the clinical
guidelines, however, there was no computed tomog-
rapher in the hospital where the patient was treated.
The measurement of the risk/ benefit of patient trans-
portation were performed and it was made decision
to refuse of visualization. The patient’s dosage of LM-
WHSs was increased, conservative hematoma treat-
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ment was continued. The response for treatment was
good: we noticed clinical improvement.

CONCLUSION

The optimal type, dose, duration and time of an-
ticoagulant use have not yet been determined in
literature. In this clinical case assessment of the
bleeding risk and the risk of thrombotic events were
made to prescribe adequate therapeutic doses
of anticoagulants. Of particular importance is the
progression of respiratory failure with an increase
in oxygen support after the changes of anticoag-
ulants doses. Low anti-factor Xa (anti-Xa) activity
was the indication for therapeutic anticoagulation
that improved the patient’'s saturation. Thrombo-
prophylaxis should be adapted to the two-phases
of COVID-19 with an individual assessment of the
risk of bleeding / thrombosis for each patient (tak-
ing into account the dynamics of BMI, GFR; it is
advisable to recalculate the dose of anticoagulant).
After the inflammatory phase with high prothrom-
botic risk, the second phase of bleeding risk is
coming with diminished levels of D-dimer and fi-
brinogen. Evidently, the one-size-fits-all approach
to anticoagulation will not work for COVID-19 pa-
tients. True medical mastery must be forged in the
management of such patients.

INFORMED CONSENT

The patient provided a free written informed con-
sent for the clinical case description and photograph
publication in a medical journal, including its elec-
tronic version signed (15.05.2022).
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NH®OPMNPOBAHHOE COIACUE

Ot nauueHTa norny4eHo nUCbMeHHoe I/IH(bOpMVI-

poBaHHoe [0OpoBOMbHOE corracue Ha nybnuka-
LM OMMCaHWA KIMHUYECKOro criydas u nybnuka-
uMo doToMaTepmanoB B MeOUUMHCKOM >XypHare,
BKII0MAs €ro areKTPOHHY0 BepCcuto (4aTa nognmca-
Hna — 15.05.2022).
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Cypmau E.M.

PaspaboTka KkoHUenuuu — opMupoBaHne uaeu,
pas3BuUTHE KMoYeBbIX Lienen 1 3agad.

I'IpOBe/:leHme nccnegosaHus — HabngeHne 3a
nauyneHToM, WUHTepnpetTauna aHanui noJlyvYyeHHbIX
OaHHbIX.

[MogroTtoBka n penakTunpoBaHne TeKkCta — CcoCTaBle-
HVWEe YepHOBMKa pykonucu un CbOpMMpOBaHllle €ro OKOH-
YyaTesibHOro BapuaHTa, y4actme B Hay4YHOM Ou3anHe.

YTBepXOeHne OKOHYaTenbHOro BapuaHTa — npu-
HSATME OTBETCTBEHHOCTU 3a BCE acnekTbl paboThbl, Le-
NIOCTHOCTb BCEX YacTeln CTaTby U ee OKOHYaTesbHbIi
BapuaHT.

Bana6aHoBuu T.U.

PaspaboTka koHuenumMm — pasBuUTUE KITHOYEBbIX Lie-
nen v 3agauv.

[poBegeHne uccnegoBaHus — nHTepnpeTauma aHa-
N3 NOJTyYEeHHbIX OaHHbIX.
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MogrotoBka M pefakTMpoBaHMe TEKCTa — KpUTuye-
CKMI NepecMOoTp YepHOBMKa Pykonncnm C BHECEHueMm
LEeHHOro UHTEenneKTyanbHOoro cogepxaHuad; y4actme B
Hay4YHOM an3anHe.

YTBEpXAEHNE OKOHYaATEeNbHOro BapuaHTa — Mpu-
HATME OTBETCTBEHHOCTU 3a BCE acnekTbl paboThl, Le-
JIOCTHOCTb BCEX YacTel CTaTbl U €e OKOHYaTenbHbIN
BapuaHT.

MankuH M.T.
PaspaboTka koHuenuMm — bopMupoBaHne naeun.
MpoBeaeHne nccnegoBaHus — cbop AaHHbIX.

MoproToBka WM pefakTUpOBaHWE TEKCTa — KpUTU4e-
CKMA NepecMOTp YEepHOBMKA PYKOMUCWU C BHECEHUEM
LEHHOro MHTENMNeKTyanbHoro coAepXxaHus; yyactme B
Hay4YHOM Aun3aiHe.

YTBEpXAEHME OKOHYaTENbHOro BapuaHTa — npu-
HATUE OTBETCTBEHHOCTU 3a BCE aCNeKThbl pa60TbI, ue-
NIOCTHOCTb BCEX YacTen cTaTbM U €€ OKOH4YaTesbHbIN
BapuaHT.
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AHHOTALMKA

BBeaeHune. Ha gaHHbIi MOMEHT He CyLLecTBYeT «30M0TOro ctaHgapta» Ans yHkunoHanb-
HOW OLIeHKM CTeNeHmn pereHepaunn Hepea. PasHble nccrnegosaTtenu B CBoux paboTtax MCnonb-
3yI0T pasnuyHble MeToabl MPSMON U HENPSAMOW OLEHKM (DYHKLMOHANBbHOCTU pereHepupye-
MOro HepBa, UmMelLLne CBOM npeumyLlecTBa u HegoctaTku. K npenmyliectsaMm HenpsmbIxX
MEeTOO0B OTHOCUTCS MX ManoUHBa3MBHOCTb, a K MPeMMyLLECTBaM NPAMbIX — BO3MOXHOCTb
perncTpauumn curHana HenocpeacTBEHHO B HEPBeE.

Llenb nccneaoBaHusi — BbIIBUTb 3HAYMMbIe MapamMeTpbl U3MEHEeHUs HelporpaMMbl ceaa-
NULLHOTO HepBa HapKOTU3MPOBAHHOW KPbIChl MPU HaNOXEHUM aHOOHOro 6roKa U OLEeHUTb
BO3MOXXHOCTb MCMOMb30BaHMs Helporpadun B kayecTse MeToda pyHKLUOHANbHOW OLEHKN
pereHepalmmn HepBsa.

MeTtoabl. Cepusa akcnepvMMmeHTOB Obinia BbiMonHeHa Ha 10 HApKOTM3MPOBAHHBIX KpbiCcax.
Ha obHakeHHbIV ceJanuLLHbI HEPB HaknagbliBancs aHoA NOCTOSHHOIO TokKa MpoKCcMMarb-
Hee 1 QucTtanbHee PerncTpupyroLLInX 3NeKTPoa4oB, 00N KaTo B BUAE UMbl BKarbiBancs
B OOHY M3 NepedHnx KoHeYHoCcTeW. MronbvyaTtble HUXPOMOBLIE 3NEKTPOAbI MPY NMOMOLLN Ma-
HUNyNATOpa BBOAUIUCH B HEPB. PernctpmupoBanack ncxogHasa Hemporpamma u Hermporpam-
Ma Ha pOHe akTMBauuu aHoda NOCPeACTBOM 3aMblKaHMS Lieny NOCTOSIHHOrO ToKa pa3Horo
HanpshkeHns ans 6rnoknpoBaHus adepeHTHOro curHana, aepeHTHOro curHana u ad-
epeHTHOro 1 adhdepPEHTHOrO CUrHaANOB OAHOBPEMEHHO.

Pe3ynbTtatbl. [1py HanoxeHnn aHoAHOro 6roka pasnMYHOro Hanps>KeHUs B OTHOLLEHUN ad-
depeHTHOro curHana, agdepeHTHOro curHana n adPepeHTHOro n ahPepeHTHOro curHa-
noB ogHoBpeMeHHO BO Bcex 10 akcnepyMMeHTax 4acTOTHO-aMNUTYAHbIE XapakTepucTUKu
HenporpaMmmbl JOCTOBEPHO U3MEHSASMCE MO CPABHEHUIO C UCXOAHOW Herporpammon. Mpryem
aMmnnuTyga Hemporpammbl Npy 3aMblKaHUW Lenu 3Ha4YuTenbHO yBenu4yMBanach, a yactora
yMeHbLUuanach, HO He Tak Bblpa)keHHO. bbina BbisiBeHa 3aBMCUMOCTb M3MEHEHNS napame-
TPOB amMNNUTYAbl U HacTOTbl OT BEMMYUHbBI HanpsXeHus. B 6onbliMHCTBE cnyyaeB aTa 3aBu-
CUMOCTb HOCUIIa NPSIMO NPOMOPLMOHANbHbIN XapakTep B OTHOLEHUN aMNnuTyabl 1 06paTHO
NponopLMOHanbHbIA XapakTep B OTHOLLIEHMN YacToThl.

3akntyeHue. YuntbiBas xapaktep ANHaAMWKM HENporpamMmbl NpU BO3LENCTBMM @aHOOHOTO
6roka, Hanbonee 3Ha4YMMbIM NApPaMeTPOM €€ N3MEHEHNS ABNAETCS amnnuTyaa. iameHeHus
BOJIOKOHHOIO COCTaBa HepBa Mpu ero pereHepauumn Nocre NoBpeXxaeHns Bbi3bIBAOT M3MEHE-
HUs acpcpepeHTHOro n acppepeHTHOro CUrHanoB, YTO AOSKHO 0TOOPa3nTbLCA Ha HeMporpam-
Me Mo CPaBHEHUIO C UCXOOHbIM COCTOAHMEM. Takum 0Opa3oM, B Ka4ECTBE MOAENMN NOBPeEXAe-
HWS HEPBA MOXHO MCMOMb30BaTb aHOAHbLIA OMOK, a B kKa4ecTBe MeToda (PyHKLMOHANBHOM
OLIEHKWN pereHepaLmm HepBa — aHanu3 AMHaMnky1 napameTpoB HENPOrpamMMbl.
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ANODAL BLOCK IN EVALUATION OF NERVE CONDUCTION CHANGES
IN ANESTHETIZED RATS: PRECLINICAL NON-RANDOMIZED
EXPERIMENTAL STUDY

Vladimir M. Pokrovskiy, Alexandr N. Ardelyan*, Bela S. Tashu,
Nanar A. Arutyunyan, Oleg Y. Sherbakov, Stanislav S. Pilipenko,
Darina A. Pocheshkhova

Kuban State Medical University
Mitrofana Sedina str., 4, Krasnodar, 350063, Russia

ABSTRACT

Background. There is currently no gold standard for functional assessment of nerve regener-
ation. Different researchers use various methods to assess the functionality of the regenerated
nerve directly and indirectly. Indirect methods have the advantage of being minimally invasive,
and the benefit of direct methods is recording the signal directly in the nerve.

Objectives. To identify significant parameters of neurogram changes in the sciatic nerve in an
anaesthetized rat when the anode block is applied and to evaluate neurography as a method
for functional assessment of nerve regeneration.

Methods. A series of experiments was performed on 10 anaesthetized rats. A DC anode was
placed on the exposed sciatic nerve, more proximal and more distal to the recording elec-
trodes, and a common cathode in the form of a needle was introduced into one of the forelimbs.
Needle nichrome electrodes were introduced into the nerve using a manipulator. An original
neurogram and a neurogram against anode activation were recorded by closing the DC circuit
of different voltages to block the afferent signal, efferent signal and afferent and efferent signals
simultaneously.

Results. When the anodal block of different voltages was applied to the afferent signal, effer-
ent signal, and afferent and efferent signals simultaneously in all 10 experiments, the frequen-
cy-amplitude characteristics of the neurogram changed significantly as compared to the orig-
inal neurogram. The amplitude of the neurogram increased considerably, while the frequency
decreased, though not so dramatically. The changes in amplitude and frequency parameters
were revealed to depend on the voltage value. In most cases, this relationship was directly
proportional to the amplitude and inversely proportional to the frequency.

Conclusion. Considering the nature of the dynamics of the neurogram when exposed to the
anodal block, the most significant parameter of its change is the amplitude. Changes in nerve
fibre composition during its regeneration after damage cause changes in afferent and efferent
signals, which is likely to be displayed in the neurogram as compared to the initial state. Thus,
the anodal block can be used as a model of nerve damage, and the analysis of the dynamics of
neurogram parameters — as a method for functional assessment of nerve regeneration.
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BBEOEHUE

CyLLleCcTBEHHOW  KNMHMYeckon npobrnemon sB-
nseTcs CTeneHb W BO3MOXHOCTb pereHepauumun
HepBOB, HE4OCTaTOYHOCTb KOTOPOW MOXET NnpuBec-
TN K 3HAYUTENBbHOMY HEBPOMOrM4eckomy geduumnTy.
Bo Bcem Mupe exerogHo He MeHee 2 MWMIMOHOB
4YeroBeK CTpagatoT OT MOBPEXAEeHWU nepudepunye-
cknx HepBoB'. [ocTpagaBluve naumeHTbl, HECMO-
TPA Ha ageksaTHOE IeyeHune, MOryT cTpagatb
OT XPOHMYECKON 6OMM MM NOCTOSSIHHOTO MOTOPHOTO
N CceHcopHoro gedvumta. loBpexaeHne HepBoB
B MEPBYI o4epedb YCTPaHSAKT NOCpencTBOM CLUM-
BaHUS MNPOKCMMAarbHOrO M AUCTanbHOTO KOHLOB
6e3 ero HaTsHKeHWs MPU YCNOBMN MUHMMarbHOW Mo-
Tepu HepPBHOW TKaHW. [pu HanM4MM cermeHTapHoro
NOBPEXAEHUA HepBa ANs ycTpaHeHus geduvumnta
NCMNOMb3YyTCA ayToTpaHCcnnaHTatbl. XOoTs 3TO Cyu-
TaeTCA «30M0TbIM CTaHO4APTOM», Y ayToforMyHon
nepecagky HepBa €CTb HECKOSIbKO HEeLOCTaTKOB,
TaKMX KaK OorpaHuWdeHHast LOCTYMHOCTb OOHOPCKMUX
HEepPBHbIX BOMOKOH, yBENMYEHHOE BPEMS onepauuu,
6one3HeHHOCTb OOHOPCKOro yyactka (6onb, Lwpa-
Mbl, HEBpOMaA 1 NOTEPS YyBCTBUTENBHOCTK). Mccre-
gosaTtenu npeanpuHUMaloT yeunusi no paspabortke
AP HEKTUBHBIX anbTepHATUB ayTONOMYHbIM TpaHC-
nnaHTatam gns peleHus atux npobnem, ocobeHHo
B CryYasix MHOXECTBEHHbIX TpaBM HepBOB. Ano-
TpaHCNnaHTaTbl HEPBOB UMET TO NPEMMYLLECTBO,
YTO OHW NErKo JOCTYMHbl M MOTYT CIYXWTb NpakTu-
Yeckn 6e3rpaHMYHbIM UCTOYHMKOM HEPBHOWM TKaHW.
Tem He MeHee Mcnonb3oBaHve HeaeLennonsapunsm-
POBaHHbIX annoTpaHCcnIaHTaToB TpedyeT AnuTenb-
HOW CUCTEMHOW UMMYyHocynpeccun. B atom cny-
Yae nogaBneHne UMMYHHOW CUCTEMbI peuunueHTa
MO3BOSISIET HUBENMPOBAaTb PEaKUMIO B OTHOLLEHWUU
LLIBAHHOBCKUX KIETOK M 3K30TEHHbIX aKCOHOB asnsio-
TpaHcnnaHTaTta, HO AenaeT NauueHToB ysI3BMMbIMU
ONA MHMEKUMOHHBIX M HEOMACTUYECKUX PUCKOB.
Ona  peKkoHCTpyKuMnM nepudepruyeckux HepPBOB
C NoBpeXaeHnem 60mnbLUNX HEPBHbIX MPOMEXYTKOB,
Kora KOHLbl MOBPEXOEHHOTO y4acTka HepBa He MO-
ryT ObITb NPUONKEHBI APYT K APYrY, NCMOMNb3YHTCS
OeLennionspu3npoBaHHble  HEepBHbIE  annoTpaHc-

T XKypbuH E. A,

nnadtatbl [1-11]. Jeuennionapm3npoBaHHbIe HepPB-
Hble annoTpaHcnnaHTaThl ABMATCA AENCTBEHHOWM
anbTepHaTUMBON HeaeLennonsapu3npoBaHHbIM  arn-
rnoTpaHcnnaHTatamMm HepBOB, MOCKOMbKY OHW MOryT
nogaepxuBatb  pereHepaumio  nepudepryeckmnx
HepBOB 6e3 HeoBXoANMOCTU UMMYHOCYNPECCUM.

OpHako HepocTaTKoOM MNPOCTbIX  AeLensonspu-
3MPOBaHHbIX HEPBHBIX aNfOTPaHCNaHTaToB sBMs-
€TCA OTCYTCTBME B HUX LUBAHHOBCKMX KINETOK U 6o-
rnee Hu3Kasi TeHOEHUMS K NMOBTOPHOMY 3acCefieHuo
LUBAHHOBCKMMM KINETKaMun peLunnmeHTa, 4To genaet
nx cybonTManbHbIM BapyaHTOM fie4eHus No cpas-
HEHVIO C ayToTpaHcnnaHTatamu. 3Ta cuTyauus
nobyauna K NpoBeAEeHUI0 UCCNEAOBAHNIN B OTHOLLIE-
HUWM CMOCOBHOCTM ynyyllaTh CBOMCTBA NPOCTbIX Ae-
Lennionsapru3npoBaHHbIX HEPBHbIX arnnoTpaHcnnaH-
TaToOB ANSA yBENUYEHWS UX HerpopereHepaTnBHOIO
noteHumana. B coBpemeHHon nutepartype onmcaHo
HECKOMbKO METOA0B YCUMEHNs AeLennonspusmnpo-
BaHHbIX HEPBHbIX anfoTPaHCMaHTaToB, KOTOpble
MOXHO pas3genutb Ha crnegywowme 3 KaTeropuu:
KNneTouHble, Buoxmummyeckne/brnonornyeckne n gu-
3n4eckue.

Vicnonb3oBaHue yCWUMeHHbIX AeLenmnonspusmnpo-
BaHHbIX HEPBHbIX annoTpaHCNIaHTaToB, C OAHOW
CTOPOHbI, MOBbILLAET KA4ECTBO pereHepaLmmn HepBa,
C ApYrov CTOPOHbI, HE MOXET UBMEHUTb BPEMEHHOW
WHTEpBar, KOTOpbIA Heobxooum TpaHcnnaHTarty
ANs BCTpauBaHWs B Npouecc nepepayvn Bosbyxae-
HUS1 MO HepBy. 3a 3TO Bpemsi B pa3HOW CTeneHu
pa3BUBaIOTCA AereHepaTuBHbIE NMPOLECCHl B HEPBE
N VHHEPBUPYEMOM 3TUM HepBoM opraHe. C uenbto
YMEHbLUEHNST BEPOSTHOCTM BO3HWKHOBEHMWS 3TUX
npoLeccoB coTpyaHWkamu LleHTpanbHoW Hay4qHo-
nccnegoBaTenbckon nabopatopun degepanbHoro
rocynapcTBeHHoro 6tompkeTHoro obpasoBaTenbHOro
yypexaeHus Bbicllero obpasoBaHus «KybaHckun
roCyAapCTBEHHbI  MEAULMHCKUA  YHUBEPCUTET»
MuHucTepcTBa 3gpaBooxpaHeHus Poccunckon ®e-
aepauun (Pre0y BO Ky6I'MY MuHaagpasa Poccun)
npeanoxeHo UCnonb3oBaHe MOHOOOMEHHON MeM-
OpaHbl, MOKpPbIBAOLWEN Yy4acTOK 3aMeLLEeHHOro ae-

lansopoHckuint A.N., XKenesusk N.C., [OekaHn B.C., Yypukos J1.W., Anekcees E.[l., Anekcees[.E., Csu-

cTtoB [1.B. inarHocTmyeckas TOYHOCTb YNbTPa3ByKOBOro UCCIIeA0BaHWs NPy NOBPEXAEHUSX Neprudeprnyeckux HepPBOB KOHEYHO-
cten. BecmHuk Pocculickoli goeHHO-meduyuHckol akademuu. 2017; 3 (59): 63—68.
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OKcnepyMeHTanbHbIe —>| ncxogHon
XKMBOTHbIE
1 Ha ¢oHe Brnoka
BbloeneHue abdepeHTHOro curHana
cefanuiLHoro Hepea
1 Ha doHe 6noka
Pervcrpauus adepeHTHOro curHana
Helporpammbl B
Ha oHe brnoka

adpdepeHTHOro
1 aphepeHTHOro CMrHanoB

Puc. 1. briok-cxema du3atiHa uccrie0o8aHUs.
Fig. 1. Schematic diagram of the research design.

dekTa. Ha noHoOOMEHHY0 MeMOpaHy Bo3nararoTca
HaJdexabl No NPOBeAeHN0 BO3OYXAeHMs Yepes ae-
PEeKTHBIN y4acToK, NoKa annoTpaHcnnaHTaT BCcTpa-
nmBaeTcsa B npouecchl hyHKUMOHMpOBaHUs. B aton
CBSI3U KpaWHe BaXXHbIM MOMEHTOM siBNAeTCA (pyHK-
LUMOHanbHas oueHKa pereHepauuv Hepsa rnpu 3a-
MeLleHnn gedekta BUOCUHTETUHECKUM aHanorom,
KOTopasi MO3BOMUT BbISIBUTb BEPOSITHbIE €€ Mpeu-
MylwiectBa. Bo3MOXHble M3MEHeHVUs napameTpoB
perncTpupyemMoro curHana B Hepse Ha (QOHe ero
pereHepauun MOXHO BbISIBUTb MOCPEACTBOM UC-
nonb30BaHUsA aHoAHOro Ornoka B KadecTBe co3fa-
HUs mMogenu nospexaeHus Hepsa. OcHoBaHveM
nocnyxunn paboTtbl Hawen kadedpbl B pamkax
Hay4HOMW LLKOMbI, B KOTOPbIX NMPUMEHSNCA aHOOHbIN
6nok GnyxxgatoLlero Hepea C Lenbo opMmpoBa-
HMS NpeaBTOMaTUYECKOW nays3bl2.

Llenb uccnegoBaHuss — BbISIBUTH 3HaYMMble
napameTpbl M3MEHEHUS1 HenporpaMMbl cepanmuil-
HOro HepBa HAPKOTU3MPOBAHHOW KPbIChl NPY Hamno-
KEHUN aHoAHOro 6roka M OLUEeHWUTb BO3MOXHOCTb
Mcnonb3oBaHWsl Helporpadun B Ka4ecTBe MeToaa
bYHKLMOHAaNbLHOM OLEHKM pereHepauumn HepBa.

METO[bI

3KCI'IepVIMeHTaJ1bHI:Ie XUBOTHbIe

Cepusa 3KCNepuMMeEHTOB BbIMosfiHeHa Ha 10 ayT-
OpeaHbIx kpbicax maccon 300 + 50 rpamm, nony-
YeHHbIx B BuBapun ®re0Y BO Ky6I'MY MuHsgpasa
Poccuu, 6e3 yyeTta reHOepHON NPUHAANEXHOCTH.

PasmeweHue n cogepxaHue

CopfepaHue XMBOTHbIX OCYLLECTBMSANOCH B COOT-
BETCTBUM C HOPMATMBHbIMU OOKYMEHTaMu: npukas
MwuHncTepcTBa 3gpaBooxpaHeHuss PO ot 1 anpe-
na 2016 r. Ne 199H «O6 yTtBepxaeHun [MpaBun
Hagnexallen nadopaTtopHor npaktukny, [OCT
33215-2014 «PykoBoACTBO MO coAepXaHuio N yxo-
4y 3a nabopaTtopHbIMK XMBOTHbIMK. [1paBuna obo-
pyAOBaHMs NOMELLEHWI 1 OpraHM3aunm Npoueayp»,
Ounpektea 2010/63/EU EBponenckoro naprnameH-
Ta 1 coeta EBponenckoro cowsa no oxpaHe Xu-

BOTHbIX, European Convention for the Protection
of Vertebrate Animals Used for Experimental and
other Scientific Purposes (ETS 123), Strasbourg,
1986.

Ou3anH uccnepgoBaHus

BbInonHeHo akcneprMMeHTanbHoOe nccrnenoBaHue,
B KOTOPOM MNPOM3BOAUIIOCL CPaBHEHWE YaCTOTHO-
aMMAUTYAHBIX XapaKTepUCTUK Herporpammbl ce-
[arnuuiHOro HepBea y O4HOro M TOro e XXMBOTHOIO
[0 BO3OencTBuA aHogHoro 6rioka M Ha )oHe ero
BO34ENCTBUS HaNPsKEHNEM pa3HOW BeNnYnHbI. Bee
XMBOTHbIE JOLUNN OO0 KOHLIA 3KCNEPUMEHTa.

O61bem BbIGOPKHU

[ns npoBeneHWs 4OCTOBEPHOro aHanusa nosy-
YEHHbIX AaHHbIX W BbISIBNEHUS KOPPENALMOHHBLIX
n3MeHeHnn 6bino BbibpaHo 10 3KcnepuMeHTanb-
HbIX XXMBOTHbIX ©€3 pasfaeneHns Ha rpynmbl.

KpMTepMM BKIMHOYE€HUA U UCKINKYeHusA

Kpumepuu eknrovyeHusi

B OKCNepuMeHT BKI4Yarncb 300pOoBble XUBOT-
Hble, C aKTUBHbIM MoBedeHneM, 6e3 BUAUMbIX MOo-
Bpe>|<,£|,eHvu7| KOXHbIX MOKPOBOB.

Kpumepuu HeeknroYyeHusi

YKnBoTHble, Macca koTopbix Bbina meHbLie 250 r
n 6onblue 350 .

Panpgomusauus

MockonbKy MPOW3BOAMIMOCH CpaBHeHWe napame-
TPOB PErNcTPMpPYEMOro curHarna B UCXOO4HOM COCTO-
AHUU 1 Ha (bOHe co3haBaeMmblX YCIOBUI Y OQHOIO
1 TOTO Xe 9KCMEePUMEHTArbHOTO XMBOTHOTO, paHao-
MM3aLMs OTCyTCTBOBama.

Ob6ecnevyeHue aHOHMMHOCTU AaHHbIX

AHOHUMHOCTb AaHHbIX cpean y4aCTHUKOB HE obe-
cne4vynBanacob.

UAToroBble nokasaTtenu nccriegoBaHus
(VICXOJJ,I:I MCCH&AOBaHMﬂ)

CpaBHUTENbHas xapakTepucTuka 4acTOTHO-aMm-
NAUTYOHbIX NoKa3aTernen HaTUBHOW HeWporpam-
Mbl U HerporpamMmmbl Ha dOHe (PYHKLNOHASNbHOMO
o6noka.

AkcnepumMmeHTanbHbIe Npoueaypbl

OKcnepuMeHTanbHOe XMBOTHOE BBOAMIOCH B HAp-
ko3 npu nomowm «3onetun 100» B gose 0,5 mr/kr,
BblAENANCS cefanuilHbIi HepB, Mo BblAeneHHbIN
cefanuLLHbIA Hepe nogsoaunuck nuratypbl. OguH
aHoal HaknafbiBancs Ha MNPOKCUMMAarbHbIA KOHeL,
HepBa, Apyron — Ha guctanbHbii. O6wmi katoa
BKamnbiBancs B OOHY M3 NepegHUX KOHEYHOCTEWN.

2 MokpoBckuit B.M. Jlorvka co3gaHuns natoreHeTu4eckn 060CHOBaHHbIX MOAENEN HEKOTOPLIX (DOPM HapyLLeHUs puTMa cepaua.

KybaHckul Hay4HbIl meduyuHckul eecmHuk. 2006; 9: 27-29.
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COVID-19-associated coagulopathy: a clinical case

Taknum obpasom, Ansa co3gaHnst PYHKLMOHANbHOIO
Bnoka nop KaxablM M3 aHOAOB WCMONb30Banuvchb
2 He3aBWCUMbIE LIENU C OTAEMNbHBIMU UCTOYHUKAMM
MOCTOSIHHOIO TOKa HanpsbhkeHunem 12V (akkymyns-
Topbl DELTA battery DTM 1207 12V 7.2Ah). lpo-
M3BOAWMOCH BBEOEHUE MWronbvaTbiX 3SMEKTPOoOoB
B MbiWLY ANs perncTpaumm Mmorpammbl C LENb
BbISIBMEHNST BO3MOXHOrO apTedakta Muorpam-
Mbl CO CTOPOHbI MbILL. 3a3eMnNsALWLmMA INeKTpos
4N peructpaumMm MyorpamMmmbl BBOAMIICA B NPOTU-
BOMOMOXHYK 3afHIOK KOHEeYHOCTb. [locne 3toro
B HEPB Mo NPSIMbIM YIFIOM BBOAMITUCH UronbvaTble
3NeKTpoAbl U3 HUXPOMOBOW MPOBOSIOKU, MOKPbLITbIE
LanoHMakoM, [Ans  perncrpauum Hemporpammebl
C NoMoLLblo MaHunynsTopa. Kputepvem nonagaHus
B HEPB CMYXWUIO MOSIBIIEHNE aKTMBHOCTM Ha 3KpaHe
MOHMTOpA, COMOCTaBMMOW C MapaMeTpamn Hempo-
rpammbl. [laHHas akTMBHOCTb OTnMYyanach oT Lyma,
PErMcTpUpyemMoro B TOT MOMEHT, KOrfa areKkTpoabl
He ObINM BBEOEHbI B TKaHb, M OTNM4anacb OT CUrHa-
na muorpammel. PeructpupoBanacbk ucxogHasi Hem-
porpamMma M Hemporpamma npu HanoXeHun aHoa-
Horo 6r1oka B OTHOLIEeHUN adhdepeHTHOro curHana,
adpdpepeHTHOro curHana u adpdepeHTHoro 1 ad-
depeHTHOro curHanoB OAHOBPEMeEHHO [12-14].
Pernctpauma HemporpamMmmbl U1 MUOrpaMMbl NPOU3-
BOAMMACh C MOMOLLbIO YHMBEPCASIBHOIO yCunuTenst
6uocurHanos DL312AM-401 NeuroBiolLab. Benu-
YMHA HanpsPKeHWst MPU HanoXeHnn aHogHoro brioka
MeHsinacb oT 1 Ao 12 B kpaTHO UenbiM 3HaYEeHUSIM.
OBTaHa3uo OCyLLECTBANN NOCPEeACTBOM npenapa-
Ta «3onetun 100» B netanbHoM Jo3e.

YHacToTHO-aMNNUTYOHbIE XapaKTEPUCTUKN HENpo-
rpaMmbl aHanM3MpoOBanMCb C MOMOLLBIO MNporpam-
mbl MatLab. B xoge kanvbpoBku ycunutens 6bino
BbISIBIIEHO, YTO curHan amnnutygon 400 mB, peru-
CTPVpPYEMbIN MPOrpamMmon, COOTBETCTBOBAN CUrHany
B 100 mkB Ha anekTpogax. YacTtota curHana onpe-
gensnacb ¢ nomMolbo dyHkumn «findpeaks» npo-
rpammbl MatLab kak konuyecTBO NoKanbHbIX MUKOB
(BbIOOpKA OaHHbIX, kOTOpas bonblue ABYX COCEOHMX
BbIOOPOK) B BbIOpAHHOM MPOMEXYTKE, OereHHoe
Ha 4NUTENbHOCTb BbIBPaHHOIO NPOMEXyTKa.

Yxoa 3a XXKMBOTHbIMU U MOHUTOPUHI

Yxo4 3a KMBOTHbIMU U MOHUTOPUHI BCleactene
OCTpOro 3KcnepumeHTa W BbiBeOEHUA XUBOTHOIO
Nno 3aBepLUEHNIO 3KCNepnMeHTa He NpoBOAUITUCH.

CraTucTtun4yeckue npoueaypbl

MpuHyunsl pacdema pasmepa ebI60pKuU

MpenBapuTenbHbIA pacyeT BbIOOPKM HEe MpOBO-
anncs.

Cmamucmuyeckue Memoosi

CTaTucTnyeckuin aHanva pesynsTaTtoB Uccreno-
BaHUs GblN NPOBEAEH C MCMONb30BaHMEM NPOrpam-

Ky6aHckun Hay4HbIi MeguumHcknin BecTHuK / Kuban Scientific Medical Bulletin

Mbl Statistica 12,0 (Statsoft, CLUA). NMony4yeHHble
AaHHble obpabaTtbiBany  HemnapameTpuyecknMm
MeToAaMW CTaTUCTUKW. 3a JOCTOBEPHbIE Pa3nnyns
CpenHuX BENMUYMH B NapHbIX CPaBHEHUSX Obin B3AT
W-kputepuin YnnkokcoHa npu p < 0,05.

PE3YNbTATbI

Bo Bcex 10 akcnepvMeHTax nocrne npoBeaeHUs
NMOAroTOBUTENbHbBIX 3TaMNoOB perncrpmpoBanachb uc-
XoAHasa Hewnporpamma cepjanuiiHoro Hepsa. [la-
pannenbHO npy MOMOLUM BTOPOro KaHana ycunu-
Tensa peructpupoBanacb mMuorpamma. WcxogHas
3anuncb HemporpamMmmbl 1 MUOrpaMMbl NpeacTaBneHa
Ha puUCyHKe 2.

Pernctpaums akTMBHOCTM B cedarvliHOM HepBe
Ha hoHe HaHOCKMMOro aHofHoro 6roka npowssoau-
nacb nocne perncTpauuy UCXO4HOW HerporpaMmmbl
[15-18]. HanpsikeHne B obrnactn aHoga M3MEeHsAnu
ot 1 8o 12 B kpatHo 1 B, BpemMsi BO3AENCTBUS COCTaB-
nsino okono 5 cek. MNpu HanoxeHnn aHogHoro Grnoka
B OTHOLLEHUM adpepeHTHOro curHana, apdepeHT-
HOro curHana u addepeHTHoro 1 apdPepeHTHOro
CUrHanoB OOHOBPEMEHHO MPOMCXOANMO U3MEHEHME
YaCTOTHO-aMMIMUTYAHbIX XapakTepUCTUK Henporpam-
Mbl. V1306paxeHne Henporpammbl Ha poHe aHOAHO-
ro 6roka npencTaeneHo Ha puUcyHke 3.

BusyarnbHble N3MEHeHWs 4acToTbl HEMPOrpaMmbl
npu BO3AENCTBUM aHOAHbIM GrIOKOM B OTHOLUEHUU
addepeHTHOro, addepeHTHoro u addepeHT-
HOro M 3dEPEHTHOrO CUTHaNoOB OZHOBPEMEHHO
He ObinMM Tak BblpaXKeHbl, Kak W3MEHEHUA amMmmnnu-
Tyabl. [lpyn nporpaMMHOM aHanv3e napameTpoB
4YacToTbl ObiNa BbiSBieHa AVHAMVKA €€ CHUXEHWS
Ha cpoHe Brioka. [JaHHble N0 N3MEHEHWIO aMNnTy-
Abl CUrHana npeacrtaeneHsl B Tabnuue 1, a no uns-
MEHEHMI0 YacToTbl — B Tabnuue 2 [19-24].

[na nporpaMmHOro aHanu3a napameTpoB Hew-
porpammbl Gparncst TPEXCEKYHAHbIN ee NPOMEXYTOK
yepe3 200 mc nocrne BkMA4YeHUM Bnoka. N3meHe-
HMEe YaCTOTHO-aMMIUTYAHbIX XapaKTEPUCTUK Ha4vu-
Hanocb npu Bo3genctesum 6nokom 3 B. ameHeHne
YacToTbl MO CPABHEHUIO C U3MEHEHUEM aMMnUTY-
Obl HOCUITO MEHEEe BbIPaXEHHbIN Xapaktep. Tak,
npu 6noke acepeHTHOro curHana HanpshkeHueM
3 B yBenunyeHve amnnutygbl coctaBuno 3%, a npu
HanpshkeHun 6 B — 26%. lMpu 6noke addpepeHT-
HOro curHana HanpsbkeHvem 3 B yBenudeHue am-
nnuTyabl coctaBuno 3%, a npu HanpsxeHun 6 B —
27%. MNpwn 6noke addhepeHTHOrO 1 3PPHEPEHTHOIO
CUrHasfoB 0gHOBpeMEHHO HanpsikeHnem 3 B yBenu-
YyeHne amnnuUTyabl coctaBumno 1%, a npu Hanpsxe-
HUN 6 B — 42%. YMeHbLUeHNe cpeqHero 3Ha4eHns
4YacToTbl HeporpaMmel Npu 6rnoke addepeHTHOro
curHana HanpsbkeHnem 3 B npaktudecku He Habnto-
aanocb (0,1%), a npu 6rnoke HanpsbkeHnem 6 B co-
ctaeuno 3,5%. Mpu 6noke addepeHTHOro curHana
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Puc. 3. UsmeHeHusi Helipoepammbl (HUXHSS 3aruchk)
rpu 8o3deticmeuu aHoOOHbIM 6510KOM, HarpsxeHue 6 B.
Fig. 3. Changes in neurogram (lower record) when ex-
posed to anodal block, voltage 6 V.

Puc. 2. Muoezpamma mbiwy, 6edpa (8epxHss 3anuchk)
u Helipoepamma cedanuuyHoO20 Hepea (HUXHSIS 3arnuch).
Fig. 2. Myogram of thigh muscle (upper record) and
neurogram of sciatic nerve (lower record).

Tabrnuya 1. CpedHue 3HavyeHUs amrnnumyosbli Helipoepammbl 00 u rocrie go3delicmeusi aHOOH020 br10Ka

Table 1. Average amplitude of neurogram before and after exposure to anodal block

3B 133,09 £ 94,70 | 137,31 £90,70 | 95,38 +60,90 | 98,38 + 61,10 81,32 +32,10 81,49 + 32,10
4B 154,93 £ 124,90 | 162,62 + 128,90 | 93,38 £58,30 | 111,40+78,70 | 68,92+25,80 | 73,15+2510
5B 154,81 + 134,90 | 164,81 +£ 138,70 | 105,34 + 74,80 | 117,77 +81,10 | 70,47 £28,90 | 81,65+ 26,90
6B 119,80 + 88,30 | 152,83 £ 126,10 | 80,71 £ 37,10 | 102,47 £39,60 | 71,76 + 27,30 | 102,63 + 26,40
7B 85,63 +10,9- | 138,85+90,70 | 77,40 +31,50 | 124,96 £43,30 | 70,82 +28,20 | 119,22 + 10,80
8B 85,68 + 16,70 | 149,89+ 74,60 | 84,47 +29,20 | 90,06 + 30,60 | 66,60 + 22,90 N3onunHuna
9B 92,10 +20,90 | 147,77 +77,50 | 83,40 £ 28,50 98,21+ 0,50 71,72 £ 19,70 MN3onuHua
108 100,20 £ 34,70 | 162,51 £66,10 | 84,62 +29,50 | 115,84 +84,40 | 74,10 + 20,60 N3onunHusa
1B 115,10 + 36,20 | 160,90 + 52,50 | 84,05+ 30,30 | 173,97 £10,40 | 75,84 +21,70 N3onunHuna
12B 123,07 + 35,20 | 226,68 £ 121,70 | 89,57 £43,30 | 192,84 £ 64,40 | 76,05+ 21,90 N3onunHuna

HanpshkeHnem 3 B ymeHblUueHne cpegHero 3Hade-
Hua YacTtoTbl coctaBuno 0,3%, a npyu HanpsXXeHun
6 B — 2,7%. MNpn 6rnioke adpdpepeHTHOro 1 adpde-
PEHTHOrO CUrHaNoOB OLHOBPEMEHHO HanpsbkeHuem

=5 T -

Puc. 4. lNonHbil 610K 8 8UOe U30AUHUU MPU Harpsixe-
Huu 8 B. Helipoepamma 8HU3Y, Muo2pamMma 88epXxy,
MOMeHm 3aMbIKaHUs U pasMbIKaHus yernu nocmosiH-
HO20 moka 6 sude gcrieckog 00 U nocre U3oauHUU.

Fig. 4. Full block as an isoline at 9 V. Neurogram (upper
record), myogram (lower record), moment of closing and
opening of DC circuit as bursts before and after the isoline.
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3 B yMeHbLLeHMe YacTOTbl NPaKTUYECKN He Habnto-
panoco (0,1%), a npu HanpsxeHun 6 B coctaBunio
6,6%. BblweykasaHHble M3MEHEHUs CBUAETENbCT-
BYIOT O Pa3nuMyHON AUHAMUKE aMNnuTyabl U YacTo-
Tbl CUrHana B HEpPBE B 3aBMCUMOCTU OT BEMUYMHBI
HanpskeHus aHogHoro 6roka u mecrta ero npuno-
XeHus. YBenuyeHue amnnuTyabl U YyMeEHbLUEeHNe
4YacToTbl Ha poHe Brioka MOXHO OObACHUTL Gonb-
e CMHXPOHU3auMen curHana no TUny M3MeHeHus
perncTpmpyemMon akTMBHOCTU B XO4€E 3NEKTPO3HLe-
anorpadum npu cMeHe B-puTma Ha a-puTm [25].

Mpn opgHOMOMEHTHOM OnokupoBaHuM adpdpe-
PEHTHOrO 1 3(pdPEepPEeHTHOro CUrHaroB Hanpske-
Huewm 7 B v Bbile BO3HMKana u3onuHusl, Kotopas
CBMAETENbCTBOBANa O HanuyMM MonHoro 6Gnoka.
[aHHbIn hakT Obln BOCNpom3BedeH BO BCEX 3KC-
nepuMmeHTax u msobpaxeH Ha pucyHke 4. B akc-
nepumeHTax 2, 5 n 8 npm Bo3gencTBUM aHOLHbLIM
Ornokom HanpsbkeHnem 12 B B OTHOLLEHUM TONbKO
3 PEePEHTHOrO CUrHaMNa Takke BO3HMKar MOMHbIN
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Tabnuya 2. CpedHue 3Ha4eHUs1 Yacmomal Helipo2paMMbl 00 U rocsie 8o30elicmeusi aHoOH020 br1oKa
Table 2. Average frequency of neurogram before and after exposure to anodal block

3B 3275772+ | 3227253+ | 3308666+ | 3302592 | 32691,33% | 3271937
369,20 374,90 406,40 649,10 96,70 348,10
4B 3264469+ | 32460,73% | 33006738+ | 32970,73% | 32531,62% | 3289463+
675,10 197,10 634,20 682,10 287,20 135,70
5B 32844,62+ | 3287361+ | 3291855+ | 3269157+ | 32536856+ | 32440,69*
309,90 176,50 347,10 654,40 265,70 720,50
6B 3272014+ | 3250581+ | 3272879+ | 3157283+ | 32701,26+ | 3051859+
150,70 705,10 376,40 205,10 620,60 298,80
B 3254950+ | 2982231+ | 3255881+ | 3065225+ | 32593,05% | 28996,26 %
15,40 471,90 485,70 329,40 137,60 423,10
- 3268508+ | 30549,84+ | 3175846+ | 2872952+ | 32691,33 sommsins
261,10 435,80 282,70 602,60 96,70
0B 32718,38+ | 3128694+ 32741,15 + 2727304+ | 3253162+ sonmsis
182,10 258,70 396,3 662,6 287,20
108 33059,82+ | 3102729+ | 3268213+ | 2683277% | 32536,86% sommss
427,80 315,10 513,90 721,80 265,70
"B 3277544+ | 3118173+ | 3230967+ | 2519203+ | 3270126+ P
42,10 176,40 497,50 532,70 620,60
2B 32680,57+ | 3054609+ | 3230967+ | 2519203+ | 32593,05% P
229,80 357,9 497,50 532,70 137,60

6nok. H1 B ogHOM 13 aKCnepuMeHTOB Npu BO3aen-
CTBWM aHOAHOTO Brioka pasHOro HanpsXeHUsi B oT-
HOLLUEHUN TONbKO ad)pepeHTHOro curHana nsonu-
HUS HEe BO3HMKana.

OBCYXIOEHUE

UHTepnpeTaumua / Hay4yHasa 3Ha4YMMOCTb

Cratuctmyeckas obpaboTka napaMeTpoB HeMn-
porpaMmmMbl Ha (pOHEe HAaHOCMMOro aHogHoro Groka
BbISIBMIIA, YTO ee aMnnuTyda 1 YyacToTa 4o Bo3aen-
CTBMSI HE OTNINYANMUCh OT aHanorMMYHbIX NapamMeTpoB
yepe3 0,5-3 cekyHObl nocrne pasmblkaHust Grnoka
B 3aBWCMMOCTW OT BENWYMHbI HanpshkeHus. OToT
NPOMEXYTOK Oblnm 0603HavYeH Kak Bpemsi, Heobxo-
OVMoe A11s1 BOCCTaHOBIEHUS! BO30YAMMOCTU TKaHW.
Vcxoas 13 aToro NoBTOPHOE BO3AENCTBME aHOOHBIM
OnokoM Npom3BOANINIOCH He paHee 5 cekyHA nocne
npeablayLLero ¢ Lenbio Bo3BpaLLeHWs napameTpoB
BO3OYAMMOCTM CefanuLiHOrO HepBa K MCXOOHbLIM
3HaYeHNsIM.

HesaBucumbIi xapaktep U3MEeHeHUs Hemporpam-
Mbl 1 MUOrpamMMbl BO BCEX IKCMEPUMEHTaX MO3BO-
nseT roBopuTb 06 OTCYTCTBMU BAMAHUSA apTedakTa
MUOrpaMMbl Ha Hewporpammy. AptedakT cTumyna
Ha HerporpamMMme perucTpupyetcsi B Buae BCrrie-
CKka BO BpeMs 3amblkaHus uenu, nocne aptedakra

Ky6aHckun Hay4HbIi MeguumHcknin BecTHuK / Kuban Scientific Medical Bulletin

CTUMYIa UCXOOHbIW curHan usmeHsetcs. Npumep-
HO B TeYeHue OAHOW CeKyHAbl nocrne BO3AeNCTBUSA
OnokoM Ha Helporpamme HabnogalTcs BUAMMbIE
OTNMYNSE  YaCTOTHO-aMMIUTYOHbBIX XapakKTEPUCTUK
curHana no CpaBHEHMUIO C UCXOAHbIM COCTOSIHUEM,
Ha MUOrpamMme Takux M3MEeHeHUn HeT. [NpumepHo
yepes 1 cekyHay nocrie Havana BosgencTems 6ro-
KOM aMnnunTyaa HenlporpaMmMbl Ha4MHAET CHUXaTb-
Csl, ee NapameTpbl CTAHOBATCS BnvKe K UCXOO4HOMY
coctosiHuio. lMpu pasMbikaHMM Lenu 1 npekpaLle-
HUW OEencTBUS aHogHOro Grnoka, kak BUOHO U3 pu-
CYHKa 2, napamMeTpbl HeMporpamMmmbl BO3BpaLLalTCA
K MCXoAHbIM. MOMEHT pasmblkaHusi Lenu, Kak 1 3a-
MbIKaHUSl, COMPOBOXAancsi BO3HWMKHOBEHMEM ap-
Tedakta CTUMyna B BMAE BCMMecka aKTUBHOCTU
Ha Hemporpamme u Mmorpamme.

Bo Bcex akcnepuMMeHTax BbisIBNieHa Koppensiyu-
OHHas 3aBMCUMOCTb M3MEHEHUSI aMMnnTyabl U Ya-
CTOTbl Henporpammbl Npuv BO3OEWCTBUN AHOLHBLIM
©r1IoKOM MO CPaBHEHMIO C UCXOOHBIM 3HAYEHUEM (p <
0,05). M1 aTO HECMOTpPS Ha TO YTO B HEKOTOPbIX CIy-
Yasx NonyyYeHHble cpeHne 3Ha4YeHnsl YacToThbl Npa-
KTUYECKM HE OTNMYanucb OT MCXoaHbIX. Ha doHe
aHogHoro ©Onoka Habnganoch yBenUUeHue awm-
NAUTYAbl U YMEHbLUEHWE 4YacTOTbl Henporpammbl
Mo CpPaBHEHWUIO C UCXOAHbIMW MapameTpamu, npu-

113

2022 | Tom 29 | Ne 6 | 107-120 (In Russ.)




KPATKOE COOBIIEHME / SHORT COMMUNICATION

4YyeM aMnnnTygHble XapakTePUCTUKMN CUrHana mname-
HANUCb 3Ha4YUTEINbHEE, YEM HaCTOTHbIE.

OrpaHuyeHusi uccrnepnoBaHus
He ycTaHOBNEHbI.

0O606LwWwaeMocTb/aKCcTpanonAuus

PaspaboTka nepcrnekTMBHbIX METOA4OB pereHe-
paumm nepudepuyecKkMx HepBOB MpU WX TpaBma-
TUYECKOM MOBPEXAEHUUN OMKTYET HeobxoaMMOCTb
novcka MeToanK (PYHKLUMOHANBHOW OLEHKN CTENEHN
pereHepauun noBpexaeHHoro Hepsa. OT ucnonb-
30BaHUs KOHKPETHOW MeTOAMKU DYHKLMOHarbHON
OLEHKN pereHepaummn HepBa 3aBUCUT TOYHOCTb Bbl-
SABMEHUSA NOTEHLMANBbHbIX MONOXUTENBHBIX N3MEHE-
HWIA, MONYYEHHbIX B XOAE MPUMEHEHUS OnpeaeneH-
HOro MeTofa pereHepauun HepBoB. B aton cBszm
ANA PYHKLMOHaNbHOW OLEHKWN npeanaraemoro me-
TOoda pereHepaLmn HepBa C UCMONb30BaHNEM UOHO-
obmMeHHON MeMOpaHbl MpeaiokeHo UCNoNb30BaThb
coveTaHne MHBa3MBHOIO METOAa perncrpauumn Hem-
porpamMMbl U1 MariOMHBa3VWBHOIO MeToda perucrpa-
unKn HerpomMmorpaduyveckmx npob. [Onsa npubnmke-
HUSt K MOHUMAHUIO XapaKTepPUCTUK Henporpammebl
B HEpBe Ha )oHEe ero pereHepauuu bbino npeano-
XKEHO 1CMonb3oBaHNe Mogeny NoBpeXxaeHns Hepaa
B BuAe aHoAHOro 6noka B OTHOLWeEHUM addepeHT-
Horo, adpdpepeHTHOro 1 addepeHTHoro n adde-
PEHTHOrO CUrHanoB OAHOBPEMEHHO. Vicnonb3oBaH-
Hasi B paboTe MeToanka M3MEHEHUS NPOBOANMOCTH
HepBa pas3nuyHbIX MO npupogde curHanoB (adgpde-
PEHTHOrO 1 3chdepPEHTHOrO) BbISIBUIA U3MEHEHWE
YACTOTHO-aMMMUTYOHbIX ~ XapakKTEPUCTUK  Henpo-
rpaMmmbl (yBenuyeHve amnnuTydbl U yMeHbLUeHne
YacToThbl). YuuTbiBasg obLiebuonornvyecknin xapak-
Tep NpoLEecCcoB, NMPOMCXOOALMX B HEPBHOW TKaHW,
BbISIBMIEHHbIE W3MEHEHUS MPUMEHUMbI KO BCEM
XVBbIM OpraHu3Mam, B TOM 4ucne un vyenoseky. Mo-
Oernb M3MEeHeHMs NPOBOAVMMOCTM B HepBe MNO3BO-
nvna npeanonoXuTb BO3HMKaKOLWME W3MEHEHUS
HeBparnbHOW aKTMBHOCTM Ha (OHEe pereHepauum
HepBa npu ero (PyHKUNOHaNbHOW OLEHKe, BbISBUTb
Hambonee 3HayMMble W3MEHEHUS HeWporpammel,
Ha aHanmae KOTopbIX HaJo CAenaTh akLEeHT.

3AKNIOYEHUE

AHanua M3MeHeHus napameTpoB HenporpaMmmbl
npy BO3OENCTBMM Ha cefarnuLiHbIi HEPB aHOAHbLIM
OGnokom BbISIBUN Hanboriee 3Ha4yMMble M3MEHEHUs!
amMnNnUTyabl HEPBHOIMO CUrHama W MeHee 3Hauu-
Mbl€ 4YacTOTHble ero uameHeHusi. CrniegoBaTensHO,
npu OLEHKe HeMporpaMmmbl B YCOBUAX U3MEHEHUS
NpoBOANMOCTM HepBa Mpexae Bcero HeobxooMmo
YUMTbIBATb €r0 aMMINTYOHbIE 3HAYEHMS.

YuutbiBass 4acTOTHO-aMIUTYAHble WU3MEHEHUS
HelporpaMMbl, KOTOpble Obiiv MOMyYeHbl Npu Uc-
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Nnonb3oBaHMM aHoda MOCTOSIHHOIO TOKa, U N3MeHe-
HUS BOJSTOKOHHOIO COCTaBa HepBa Mpu ero noepe-
XOEHNN, KOTOPbIE HEMUHYEMO NMOBMEKYT N3MEHEHMS
YaCTOTHO-aMMNUTYOHbBIX XapaKTEPUCTUK ero HENpPO-
rpamMmbl, aHOAHLIN 610K MOXXHO UCMONb30BaTh B Ka-
YecTBE MOAENM NOBPEXAEHUS HEPBA.

AOONOJIHUTENbHAA WUHOOPMALINA

PerMCTpaLIMﬂ npoToKona

MpoTtokon uccrnegoBaHUn  Obln NOArOTOBMEH
[0 Hayana npoBeAeHus nccneaoesaHuin n ogobpex
HesaBncumbIM aTnyecknm komutetoM npu OreQy
BO «KybaHckuin rocygapCTBEHHbI MEANLMHCKAN
yHuBepcuteT» MuHUCTepcTBa 34paBoOXpaHeHUs
Poccunckon ®epepaumn.

ﬂOCTyn K AaHHbIM

[aHHble, NonyYeHHble B pe3dyrnbrate NpoBeAEeHHO-
ro nccnegoBaHusl, UMeT cBOOOAHBIN AOCTYr, BO3-
MOXHa MX fanbHenwas penyonumkauus.

COOTBETCTBME NMPUHLIUMAM 3TUKHN

Mpotokon wuccneposaHus ogobpeH Hesasucu-
MbIM 9TUYECKMM KOMUTETOM bedeparnbHOro ro-
cynapcTBeHHOro OroaxeTHOro 06pasoBaTenbHOro
yyupexaeHus Bbiclero obpasoBaHus «KyGaHckui
rocyAapCTBEHHbIV MEAULMHCKUIA YHUBEPCUTET» Mu-
HUCTepCcTBa 3apaBooxpaHeHus Poccuiickon depe-
paumu (yn. um. MutpodaHa CeguHa, g. 4, r. Kpac-
Hogap, Poccusa) npotokon Ne 109 ot 28.04.2022 r.
YcnoBus cogepXaHus XXUBOTHBIX U paboTbl C HAMM
COOTBETCTBOBANU npuHUMnam XeribCUHKCKOW fe-
Knapauum O ryMaHHOM OTHOLUEHUWN K XXMBOTHbIM,
anpekTtnBe EBponeinckoro napnameHta u Coseta
EBponeinckoro cotw3a 2010/63/EC oT 22 ceHTs-
6pst 2010 r. «O 3aWwmTe XKMBOTHbBIX, UCMOMNb3YyEMbIX
Ansa HaydHblx uenern», FTOCTy 33044-2014 «[MpuH-
Uunbl Hagnexawlen nadbopaTtopHON NPaKTUKMY», YT-
BepxaeHHoMy lNMpukasom denepanbHOro areHTCTBa
MO TEXHWYECKOMY PEerynmpoBaHMIO Y METPOSornu
Ne 1700-CT ot 20 Hos6ps 2014 .

COMPLIANCE WITH ETHICAL STANDARDS

The compliance of the study with ethical principles
was confirmed by the Independent Ethics Commit-
tee of Kuban State Medical University (4 Mitrofana
Sedina st., Krasnodar, Russia), Minutes No. 109
dated 28.04.2022. The laboratory animal care has
been organized in accordance with the principles of
the Declaration of Helsinki on the Animal Welfare,
Directive 2010/63/EU “On the Protection of Ani-
mals Used for Scientific Purposes” of 22 September
2010, GOST 33044-2014 “Principles of Good Lab-
oratory Practice”, approved by the Federal Agency
on Technical Regulating and Metrology (Order No.
1700-St, November 20, 2014).
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NCTOYHUK PUHAHCUPOBAHUA

[laHHasi cepvist 3KCNEPVIMEHTOB BbINOJHSAMACh B pam-

Kax HaydHoro mpoekta Ne H-21.1/30 «CoBepLueHcT-
BOBaHWe METOAOB (PyHKLWMOHANbHOW OLEHKN pereHe-
paumn HepBsa Mocre TPaBMaTUHECKOro MOBPEXAEHUS
npy 3ameLleHun gedekta BUOCUHTETUYECKMM aHaro-
romy», nogaepxaHHoro KybaHckmm HayuHbiv doHaom.
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Mokposckuin B.M.

PaspaboTka koHuenuun — dopmupoBaHne naen; gop-
MYNMPOBKA N pa3BUTME KIOYEBLIX LiENen n 3agauy.

MNpoBeneHve UccrnenoBaHNS — aHanu3 U UHTeprpeTa-
LS AaHHbIX.

MoaroTtoBka 1 pegakTUpOBaHME TeKCTa — KPUTUYECKUA
NMepecMoTp YepHOBMKa PYKOMUCU C BHECEHUEM LIEHHOTO
WHTEMNNEKTYanbHOro CoaepKaHus.

YTBEpXKOEHNE OKOHYATENBHOMO BapuaHTa ctarbn — npu-
HATWE OTBETCTBEHHOCTU 3a BCE aCMeKTbl pa6OTbI, LenocT-
HOCTb BCEX YaCTeN CTaTbu N €e OKOHYaTEeNbHbIN BapuaHT.

AppensiH A.H.

PaspaboTka KoHuenuun — dopMupoBaHue naeu; dop-
MYMPOBKa U pasBUTUE KIOYEBbLIX Lienen 1 3agad.

MpoBeaeHVe nccrnenoBaHUsa — aHanua U MHTepnpeTa-
LM AaHHbIX.

MoproToBka 1 pegakTUpoBaHNe TEKCTa — KPUTUYECKUIA
nepecMoTp YepHOBMKA PYKOMUCU C BHECEHWEM LIeHHOro
WHTENMEeKTyarnbHOro coaepXaHus; NogroToska onyobnmko-
BaHHOW paboThbl.
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YTBepxqqume OKOHYaTenbHOro BapuaHTa ctatb — npu-
HATUEe OTBETCTBEHHOCTU 3a BCE acCheKTbl paGOTbI, LenocT-
HOCTb BCEX YacTeln CTaTbu U ee OKOHYaTESNbHbIN BapuaHT.

Tawy B.C.

PaspaboTtka KoHUenuuM — y4yactve B hopMynnpoBKe
3agay uccriegoBaHus.

MpoBeaeHve nccrneqoBaHUs — aHanusa U MHTepnpeTa-
UMS OaHHbIX.

MoaroToBKa 1 pefakTUpoBaHUe TeKCTa — KPUTUYECKUI
nepecmMoTp YepHOBMKA PYKOMUCU C BHECEHUEM LIEHHOTO
WHTENNEKTYarnbHOro CoaepXKaHus; NoaroToska onyo6rnmko-
BaHHOW paboThl.

YTBEpKAeHNE OKOHYaTENbHOMO BapuaHTa ctatbl — npu-
HSATUE OTBETCTBEHHOCTU 3a BCEe acnekTbl paboThl, LenocT-
HOCTb BCEX YacTeln CTaTby U ee OKOHYaTENbHbIN BapuaHT.

ApyTioHsH H.A.

PaspaboTka koHuenuun — yvactue B hOpMynmpoBke
3ajay uccrnenoBaHus.

MpoBeneHve 1UccrenoBaHUa — aHanu3 U MHTepnpeTa-
LUMS OaHHbIX.
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MoaroToBka U pefakTMpoBaHUE TeKCTa — KPUTUYECKUI
nepecMoTp YepHOBMKA PYKOMUCK C BHECEHUEM LIEHHOrO
WHTENNeKTyanbHOro CoAepXKaHns; NOAroToska onyornmko-
BaHHOWN paboTbl.

YTBEpXKOEeHNE OKOHYaTENbHOrO BapuaHTa crtatb — npu-
HSATUE OTBETCTBEHHOCTM 3a BCE acrnekTbl paboTbl, LEenocT-
HOCTb BCEX YaCTel CTaTbU U €€ OKOHYaTENMbHbIV BapyaHT.

Lllep6akor O.41.

Paspabotka KoHUuenuun — yvactue B hOpMynmnpoBKe
3ajay uccnenoBaHus.

MpoBeneHve nccrneqoBaHna — aHanus U MHTepnpeTa-
LUMs JaHHbIX.

MoaroToBka 1 pefakTMpoBaHMe TEKCTa — KPUTUYECKUN
nepecMoTp YepHOBMKA PYKOMUCU C BHECEHMEM LIEHHOrO
WHTENNeKTyanbHOro coaepXaHusi; NoaroToBka onyo6nmko-
BaHHOWN paboTbl.

YTBepaeHe OKOHYaTeNbHOro BapuaHTa crtatb — npu-
HSATUE OTBETCTBEHHOCTM 3a BCE acrnekTbl paboTbl, LenocT-
HOCTb BCEX YaCTel CTaTbU U €e OKOHYaTENbHbI BapyaHT.

MununeHko C.C.

Pa3paboTka koHUuenumn — yyactve B (hOpMynMpoBKe
3agady uccrnenoBaHus.

AUTHOR CONTRIBUTIONS

MpoBeaeHve nccrneqoBaHUs — aHanuMa U MHTepnpeTa-
UMS OAHHbIX.

MogroToBka 1 pegakTMpoBaHWE TEKCTa — KPUTUYECKUN
nepecmMoTp YepHOBMKA PYKOMUCU C BHECEHWEM LIEHHOTO
WHTENNEeKTyanbHOro cogepaHusi; noarotoBka onyo6nmko-
BaHHOW paboThbl.

YTBepXaeHne OKOH4YaTenbHOro BapuaHTa cratbM —
NPpUHATNE OTBETCTBEHHOCTW 3a BCE€ acCneKTbl pa6OTbI,
LIeNOCTHOCTb BCEX YacTel CTaTbW U ee OKOHYaTesSlbHbIN
BapMaHT.

MouewxoBa [O.A.

PaspaboTka koHUuenumn — yyactme B (OOpMynmMpoBKe
3afa4 MccnefoBaHus.

MpoBeaeHve nccrneqoBaHUs — aHanvMa U MHTepnpeTa-
UMS OAHHBIX.

MogroToBka 1 pegakTMpoBaHWE TEKCTa — KPUTUYECKUN
nepecmMoTp YepHOBMKA PYKOMUCU C BHECEHWEM LIEHHOTO
WHTENNEeKTyanbHOro cogepaHusi; nogrotoska onyo6nmko-
BaHHOW paboThbl.

YTBep)KJJ,eHVIe OKOHYaTenbHOro BapuaHTa CTaTbW —
NPpUHATNE OTBETCTBEHHOCTW 3a BCE€ acCneKTbl pa6OTbI,
LIeNOCTHOCTb BCEX YacTel CTaTbl U ee OKOH4YaTeslbHbIN
BapmaHT.

Pokrovskiy V.M.

Conceptualization — concept statement; statement and
development of key goals and objectives.

Conducting research — data analysis and interpretation.

Text preparation and editing — critical review of a draft
manuscript with the introduction of valuable intellectual
content.

Approval of the final manuscript — acceptance of re-
sponsibility for all aspects of the work, integrity of all parts
of the paper and its final version.

Ardelyan A.N.

Conceptualization — concept statement; statement or
development of key goals and objectives.

Conducting research — data analysis and interpretation.

Text preparation and editing — critical review of a draft
manuscript with the introduction of valuable intellectual
content; preparation of a manuscript for publication.

Approval of the final manuscript — acceptance of re-
sponsibility for all aspects of the work, integrity of all parts
of the paper and its final version.

Tashu B.S.

Conceptualization — development of research objec-
tives.

Conducting research — data analysis and interpretation.

Text preparation and editing — critical review of a draft
manuscript with the introduction of valuable intellectual
content; preparation of a manuscript for publication.

118

2022 | Tom 29 | Ne 6 | 107-120 (In Russ.)

Approval of the final manuscript — acceptance of re-
sponsibility for all aspects of the work, integrity of all parts
of the paper and its final version.

Arutyunyan N.A.
Conceptualization — development of research objectives.
Conducting research — data analysis and interpretation.

Text preparation and editing — critical review of a draft
manuscript with the introduction of valuable intellectual
content; preparation of a manuscript for publication.

Approval of the final manuscript — acceptance of re-
sponsibility for all aspects of the work, integrity of all parts
of the paper and its final version.

Sherbakov O.Y.
Conceptualization — development of research objectives.
Conducting research — data analysis and interpretation.

Text preparation and editing — critical review of a draft
manuscript with the introduction of valuable intellectual
content; preparation of a manuscript for publication.

Approval of the final manuscript — acceptance of re-
sponsibility for all aspects of the work, integrity of all parts
of the paper and its final version.

Pilipenko S.S.
Conceptualization — development of research objectives.
Conducting research — data analysis and interpretation.

Text preparation and editing — critical review of a draft
manuscript with the introduction of valuable intellectual
content; preparation of a manuscript for publication.

Ky6aHckun Hay4HbIi meguumnHckun BecTHuk / Kuban Scientific Medical Bulletin




B. M. TTokpoBckuid, A. H. Appeasin, B. C. Tamny, H. A. ApytiousH, O. f. lllep6akos, C. C. [Tuaunenko, A. A. Tlovenrxosa.

COVID-19-associated coagulopathy: a clinical case

Approval of the final manuscript — acceptance of re-
sponsibility for all aspects of the work, integrity of all parts
of the paper and its final version.

Pocheshkova D.A.
Conceptualization — development of research objectives.

Conducting research — data analysis and interpretation.

CBEJAEHWA Ob ABTOPAX /INFORMATION ABOUT THE AUTHORS

MokpoBckun Bnagumup MuxamnoBu4 — [OKTOpP
MeOULMHCKNX HayK, npodeccop; npodeccop kadeapsl
HOopManbHOW uauonornn geaepanbHOro rocygapct-
BEHHOro 610aXeTHOro o6pas3oBaTenbHOMO yuYpexaeHust
BbicLlero obpasoBaHus «KybaHCckuiA rocyiapCTBEHHbIN
MeOULMHCKMI yHMBepcuTeT» MuHUCTepcTBa 34paBo-
oxpaHeHusa Poccuiickon ®enepauymm.

https://orcid.org/0000-0002-3971-7848

AppoenaH AnekcaHgp HukonaeBuy — kaHaunaaTt
MeOULMHCKMX HayK; aCCUCTEHT kadeapbl HOpManbHOM
dusnonornn denepanbHOro rocygapcTBeHHoro 6woa-
YKETHOro 06pa3oBaTENbHOIO yUYpeXAeHNs BbiCLLIEro 06-
pasoBaHusa «KybaHCKMI rocyaapCTBEHHbIN MeauLWH-
CKMIA yHUBepcuUTeT» MUHUCTEPCTBA 34paBOOXPaHEHUS
Poccuinckon ®epgepaumn.

https://orcid.org/0000-0002-7882-2595

Tawy bBana CyntaHmypaToBHa — CTyAdeHTKa
6-ro Kypca, ne4yebHoro cakynsteTa pegeparnbHOro ro-
CygapCcTBEHHOro 6o4xeTHOro obpasoBaTeribHOro yype-
XOeHusa Bbicliero obpasoBaHus «KybaHckuin rocypap-
CTBEHHbI MEOULMHCKUI yHUBepcuTeT» MuHncTepcTea
3apaBooxpaHeHnsa Poccuinckon degepaumn.

https://orcid.org/0000-0001-5604-422X

ApyTioHaH HaHap ApMoeBHa — accuCTeHT kade-
Opbl HOpMarbHOW aHaToMun doeepanbHOro rocygapcT-
BEHHOro 6t0aXeTHOro o6pas3oBaTeNbHOMO yUYpexXaeHust
BbicLero obpasoBaHus «KybaHCKkuii rocygapCTBEHHbIN
MeOVLMHCKUI yHMBepcuTteT» MuHucTepcTea 34paBo-
oxpaHeHunsa Poccuiickon ®egepaumm.

https://orcid.org/0000-0001-9045-0280

Lep6akoB Oner flpocnaBoBUY — CTYAEHT 3-ro
Kypca, nedebHoro cakynbteTa denepanbHoro rocy-
[apCcTBEHHOro GoaeTHOro obpasoBaTeENbHOIO y4upe-
XaeHus Bbicwero obpasoBaHus «KybaHckuii rocynap-
CTBEHHbIV MEOULMHCKUIA YyHUBEpPCUTET» MUHUCTEPCTBA
3apaBooxpaHeHus Poccunckon ®eagepaumn.

https://orcid.org/0000-0002-2317-8309

Ky6aHckun Hay4HbIi MeguumHcknin BecTHuK / Kuban Scientific Medical Bulletin
2022 | Tom 29 | Ne 6 | 107-120 (In Russ.)

Text preparation and editing — critical review of a
draft manuscript with the introduction of valuable intel-
lectual content; preparation of a manuscript for publi-
cation.

Approval of the final manuscript — acceptance of re-
sponsibility for all aspects of the work, integrity of all parts
of the paper and its final version.

Vladimir M. Pokrovskiy — Dr. Sci. (Med.), Prof., Prof.
of the Department of Normal Physiology of the Kuban
State Medical University of the Ministry of Healthcare of
the Russian Federation.

https://orcid.org/0000-0002-3971-7848

Alexandr N. Ardelyan — Cand. Sci. (Med.); Assistant
of the Department of Normal Physiology of the Kuban
State Medical University of the Ministry of Healthcare of
the Russian Federation.

https://orcid.org/0000-0002-7882-2595

Bela S. Tashu — Student of the Kuban State Medical
University of the Ministry of Healthcare of the Russian
Federation.

https://orcid.org/0000-0001-5604-422X

Nanar A. Arutyunyan — Assistant of the Department
of Normal Anatomy of the Kuban State Medical University
of the Ministry of Healthcare of the Russian Federation.

https://orcid.org/0000-0001-9045-0280

Oleg Y. Sherbakov — Student of the Kuban State
Medical University of the Ministry of Healthcare of the
Russian Federation.

https://orcid.org/0000-0002-2317-8309

119




KPATKOE COOBIIEHHME / SHORT COMMUNICATION

MununeHko CrtaHucnaB CepreeBuy* — acnu-
paHT kadeapbl HopmanbHOM dusmonorun deae-
panbHOro rocyfapcTBeHHoro 6togxeTHoro obpaso-
BaTeNMbHOrO y4ypexaeHus Bbicllero obpasoBaHus
«Ky6aHCckuii rocyfapCTBEeHHbIN MeAULMHCKUI YHUBEP-
cuteT» MuHncTepcTBa 3gpaBooxpaHeHus Poccunckom
depepayum.

KoHTakTHas wuHdopmMaumsa: e-mail: miker-s@mail.

com; Ten.: +7 (918) 316-10-62;

yn. uM. MutpocdaHa CeawuHa, g. 4, r. KpacHogap,
350063, Poccus

https://orcid.org/0000-0002-8906-2990

MouyewxoBa [dapuHa AnueBHa — cCTyAeHTKa 6-ro
Kypca, nedebHoro cakynbteTa denepanbHOro rocy-
JapcTBeHHOro 6roaXeTHoro obpasoBaTeNnbHOrO y4vpe-
XaeHus Bbiclwero obpasoBaHusa «KybaHckuii rocynap-
CTBEHHbIV MEOULMHCKNIA YHUBEpPCUTET» MUHUCTEpPCTBA
3apaBooxpaHeHuns Poccunckon ®epgepaumn.

https://orcid.org/0000-0002-1618-4655

Stanislav S. Pilipenko* — graduate student of the
Department of Normal Physiology of the Kuban State
Medical University of the Ministry of Healthcare of the
Russian.

Contact information: e-mail: miker-s@mail.com; tel.:
+7 (918) 316-10-62;

Mitrofana Sedina str., 4, Krasnodar, Russia, 350063
https://orcid.org/0000-0002-8906-2990

Darina A. Pocheshkhova — Student of the Kuban
State Medical University of the Ministry of Healthcare
of the Russian Federation. https://orcid.org/0000-0002-
1618-4655

* ABTOp, OTBETCTBEHHbIN 3a nepenucky / Corresponding author

120

2022 | Tom 29 | Ne 6 | 107-120 (In Russ.)

Ky6aHckun Hay4HbIi meguumnHckun BecTHuk / Kuban Scientific Medical Bulletin










