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KYBAHCKIA HAYYHbIA MELULUHCKNR BECTHNK

Kubanskii Nauchnyi Meditsinskii Vestnik

OEAU U 3AAAYU

Lean xypHaJa — cogeiicTBHE Pa3BUTHIO (DYHAAMEHTAJIb-
HBIX H HAYYHO-TIPAKTHYECKUX MeININHCKUX HCCIe0BaAHMMT
B 00/1aCTH MeIMKO-0MO0JIOTHYeCKUX HAYK, KIIMHUYEeCKOoil Me-
JMIMHBbI 1 NPOoPUIAKTHYECKOl MeJUIUHBbI, a TaK)Ke 03Ha-
KOMJIEHHe LIHPOKOii BpayeOHO# ayIMTOPHH C HHHOBALIMOH-
HBIMU MeIUIUHCKMUMH TexHogorusiMu. Lleneasi aynuropus
BKJIKYaeT MEIUIHHCKHX YYEHBIX U NMPAKTHKOB, CICNHAIHN-
CTOB B 00JIaCTH yNpaBjeHHs 3APAaBOOXPAHEHHUS, CTYIeHTOB
M ACNHMPAHTOB MEIUIMHCKHX CHElHAJbHOCTEl, Bpaueii-op-
auHaTopoB. Ka:kablii BbIMYCK NMOCBSIIEH HECKOJIbKHM 00-
JIACTAM MEAHUIHHCKON HAayKH, BKJIKYAas CHENHAJIbHOCTH:
AKyniepcTBO M rHHeKoJ0rusi; OTopuHOIapuHroiorus; Buy-
TpeHHue Oosiesnu; Kapamonorusi; Ieanarpusi; Jdepmarose-
HepoJiorusi; Heposnorusi; OHkosorusi, JydeBasi Tepamnus;
Cromartosnorusi; Xupyprusi; AHeCTe3HOJIOTHSI U peaHuMa-
Tosiorusi; Cepaeuno-cocynucras xupyprusi; OémecrBeHHoe

310pOBbe, OPraHU3alUs M COLMOJIOTUSI 3PaBOOXPAHEHMS;
Ilatosornueckass anarommsi; IlaTonormueckasi ¢uzmoso-
rusi; Cyneonas menqununa; dapmaxonorusi, Kiimanyeckasn
dapmakonorus.

Oco0eHHOe BHHMaHHe YleJasieTcs PerHoHAJbHBIM 0CO-
0EHHOCTAM JUATHOCTHKM W JiedeHUs 3200JieBaHMii, a TakiKe
cnenuduKe OPraHu3aliy 3APaBOOXPAHEHUs] HA TEPPUTOPUHU
IOra Poccuu.

7KypHan OoTKpBIT AJIsl COTPYAHHYECTBA C POCCHMIICKMMU cIie-
HHAJHCTAMM U CIeNHMAJMCTAMH OJMKHEro M AaJbHero 3apyoe-
JKbsl, BKJIIOYasi cTpanbl EBponbl, A3un, AQpuku 1 AMepuKH.
Pepaxkuusi NpUHUMAET CTATHH HA AHIJIMICKOM H PYCCKOM SI3bI-
Ke. Jly4dmme mo MHEHHIO PeJAKIHOHHOH KOJUIETHH PYCCKOSI-
3bIYHbIE CTATHU MEPEBOASITCH HA aHnIMiickuii a3bIk. CTaTb,
NMOCTYNHUBIINE B PEJIAKUHI0 HA AHIVIMICKOM fI3bIKe, MYyOINKY-
K0TCSl B COMPOBOKAEHHH PYCCKOSI3bIYHBIX METAJaHHBIX.

PEAAKLIUS

I'naBHBII penakTop

IoyemxoBa DabBUpPa ACJIAHOBHA — JOKTOP MEJULUHCKUX HaAYK,
JOIEHT, mpodeccop kadeapsl OHOIOTHM ¢ KypCOM METHIIMHCKOI
TeHeTHKN (elepaIbHOT0 TOCYJapCTBEHHOTO OIOIKETHOTO 00Opa-
30BaTEIBHOTO YUPEXASHUs BBICIIEro oOpaszoBaHmsa «KyOanckuit
rocylapCTBEHHBII MEIULIUHCKUHA YHHUBEPCUTET» MUHUCTEpCTBA
3npaBooxpaneHus Poccuiickoit ®enepannu (Kpacnomap, Poccus)

3aMecTHTENb INIABHOTO pelakTopa

Cupak Cepreii BaaauMupoBu4 — JOKTOp MEIMIIMHCKHX HAYK,
npodeccop, 3aBeayouuii kadeapoil CTOMATOIOrUU (enepabHO-
o0 TOCYAapCTBEHHOTO OFOJKETHOIO 00pa30BATEIBHOIO YUPEKIC-
HUsl «CTaBpONOJIbCKUI roCyJapCTBEHHBIH MEAUIMHCKUN YHUBED-
cuteT» MuHucTepcersa 31paBooxpanenus Poccuiickoit @enepanuu
(Crasporouib, Poccus)

3aBenyouas perakuuen

KoBanesa Jlmpa KoHcTaHTMHOBHA — KaHOuaaT Ouosorude-
CKHX HayK, JOIEHT Kadenpbl THCTOJOTUU ¢ dMOpuosorueit dene-
PaJBHOIO T'OCYJapCTBEHHOTO OIOKETHOIO 00pa30BaTENbHOrO yu-
pexieHns Beicuiero oopasoBanus «KyOaHckuii rocyjapcTBEHHBIN
MEIMLUHCKUI YHUBEPCUTET» MHHHCTEPCTBA 3]IPaBOOXPAHCHUS
Poccuiickoit denepanuu (Kpacuonap, Poccust)

CrienuaaucT 0 TUKE HayYHBIX MyOInKaluii

KoBesmmna TaTtesina AdanacbeBHa — JTOKTOP GUIOCOPCKUX HAYK,
npodeccop, 3aBexyromas kadeapoit ¢miocodhun deaepaabHOTO
rOCYJIapCTBEHHOTO OIOMKETHOrO 00pa30BaTEIIEHOTO YUPEXKICHUS
BeIcIiero oOpa3oBanus «KyOaHCKHU roCyaapCTBEHHBIA MEIHIIMH-
CKUH yHHBepcUTEeT» MUHHUCTEpPCTBa 3ApaBooxpaHeHust Poccuii-
ckoit ®enepannu (Kpacronap, Poccus)

CrenuanucT 1o MEIUIIMHCKOHN craTucTHke (OHOCTATUCTHUK)

300enko Baagumup SIkoBjeBHY — KaH/IU/IAT TEXHUYECKUX HAYK,
noueHT (Kpacuomap, Poccust)

OTBETCTBEHHBIN CEKPETAPh

BepeBkuH AjexkcaHap AJieKCaHIPOBHY — KaHAMJIAT MEIUIMH-
CKHX HayK, 3aBelyIomuil kadeapoil THCTONOrHH ¢ YMOPUOIIOTHEH,
JOLIEHT Kadepbl NATOJIOrHUECKOH aHATOMUY, HAY YHBIH COTPYAHUK
nabopatopun (QyHIaMEHTaIBHBIX MCCIENOBaHUH B 00JacTH pere-
HEpPAaTUBHONW MEAMIMHBI (erepanbHOr0 rocyapcTBEHHOro Oro-
JKETHOTO 00pa30BaTEIBHOI0 YUPEXKJICHUS BBICLIEro 00pa30BaHMSA
«Ky0aHckuii rocyapcTBeHHbI MEAUIIMHCKUI YHUBEpCUTET» Mu-
HUCTepcTBa 3apaBooxpaHeHus Pocculickoit ®enepanuun (KpacHo-
nap, Poccus)

PEAAKITMOHHASA KOAAEI'MA

Kaunnuyeckast MeTUIIHHA

AnexceeBa TarbsiHa MuxaijioOBHa — JOKTOP MEAUIIMHCKUX HAYK,
npodeccop, 3aBenytonias kadeapoil HEBPOJIOTHH M ICUXUATPUU C
KJIMHUKONH MHCTHTYTa MEAMLMHCKOrO 00pa3oBaHUs (enepaibHO-
ro TOCYJApCTBEHHOro OMOMKeTHOro yupexaeHus «Hamuonams-
HBII MEIUIIMHCKUN HCCIeN0BATeIbCKUNA LEeHTp uM. B.A. Anmaso-
Ba» MuHucrepcTBa 3apaBooxpaHeHust Poccuiickoit ®epepauuu
(CankT-IletepOypr, Poccus) [HeBponorusil;

AnnkuH Urops AHaTojbeBHY — JOKTOP MEAMIMHCKUX Hayk,
npodeccop, 3aBenyrOUi HayYHO-HUCCIIENOBATENbCKUM OTIEIOM
MaTOJIOTMH Hapy »XHOTO, CPETHET0 ¥ BHYTPEHHEr0 yxa (enepaibHo-
ro TOCyIapCTBEHHOro OroykeTHOro yupexaeHus «Caskt-Ilerep-
Oyprckuil HayqHO-HCCIIeIOBAaTENbCKUI HHCTUTYT yXa, ropia, Hoca

u peun» MuHucrepcta 3apaBooxpaHeHus Poccuiickoit ®enepa-
uuu (Cankr-IlerepOypr, Poccus) [OTopuHonapuHroaorusj;

Ampadsan JleBoH AHIpeeBHY — JOKTOp MEIUIMHCKHUX HayK, IIpO-
(eccop, akaneMuk Poccuiickoii akageMun HayK, 3aMECTHTENb HUPEKTO-
pa; TUPEKTOp NHCTUTYTa OHKOTMHEKOJIOTHH X MaMMOJIOTHH (heiepalib-
HOTO TOCYIapCTBEHHOTO OIODKETHOrO yupexaeHus «HaroHapHbIH
MEIULIUHCKUN HCCIEeA0BAaTEeNbCKUI LIEHTp aKyIIepCTBa, T'MHEKOJO-
TMU U IepuHaTosnoruu uM. akajgemuka B.M. Kynakosa» Munucrepct-
Ba 3apaBooxpaHeHus Poccuiickoil deneparnuu (Mocksa, Poccust) [Axy-
LIEPCTBO U TMHEKOoI0rust; OHKOJIOT U, JIyueBas Teparnusi];

TopaeeB Muxauna JleoHH10BUY — JIOKTOp MEIULMHCKUX HAYK,
mpodeccop, 3aBeAYIOMUH HAYYHO-HCCIENOBATEICKUM OTAEIOM

3



KYBAHCKIMA HAYYHbIA MEULUHCKR BECTHNK

Kubanskii Nauchnyi Meditsinskii Vestnik

KapAHOTOPAKAIBHON XUPYpPrUM MHCTUTYTA CEpALlA U COCY/OB, 3a-
BeAyIOIUN Kaeapoi cepaeyHO-COCYINCTON XUPYyPrud HHCTHUTY-
Ta MEIUIMHCKOro 00pa3oBaHus (eepabHOro rocyaapCTBEHHOTO
OIO/DKETHOTO yupexaeHus «HanuoHanpHbIH MEIUIIMHCKUHN HCCcie-
JIoBaTeNbCKUM eHTp uM. B.A. AnmaszoBa» MuHucrepcTsa 31paBo-
oxpanenust Poccuiickoit ®enepanuu (Cankt-IletepOypr, Poccus)
[Cepneuno-cocymucrast XUpyprusi|;

I'ypmukos Bbecaan HypaameBH4 — [OKTOp MEAUIIMHCKUX
HayK, JOLCHT, 3aBEAYIOUIUIl OHKOJIOIMYECKUM OTACICHUEM XHU-
PYPTUYECKHX METONOB JICUeHHs (hemepasbHOro rocynapCTBEHHO-
ro OIIKETHOTO yupexacHus «HamoHanpHBIN MEIUIIMHCKUI HC-
CJIEOBAaTENbCKUN LEHTp Xupypruu mMmeHu A.B. BumaeBckoro»
MunuctepcrBa 3apaBooxpaHenust Poccuiickoit ®enepanuu (Mo-
ckBa, Poccus) [OHKonorus, mydeBas Tepanus; Xupyprusi;

JdypHoBo EBrenusi AjlekcaHAPOBHA — JOKTOP MEIUIIMHCKHUX
HayK, mpodeccop, 3aBenyromas kadeapoid XUPypruueckoil cro-
MaTOJIOTHH U YENIOCTHO-JIUIEBOH Xupypruu, aupektop MHcTUTY-
Ta CTOMATOJOTHU (elepanbHOro rocy1apCTBEHHOI'O OIOIKETHOTO
00pa30BaTEeIBHOrO YUYpexJeHHs Bbicmero obpasoBanus «Ilpu-
BOJDKCKUI UCCIIENOBATEIbCKUN MEIULIUHCKUNA yHUBEpCUTET» Mu-
HUCTEepCTBa 3ApaBooxpaHeHus Poccuiickoit ®enepannu (HuwxHuit
Hosropon, Poccust) [CtomaTonorusil;

Jlonatun IOpuiit MuxaiiioBu4 — JIOKTOp MEIUMUMHCKUX HAyK,
npodeccop, WICH-KOPPECTIOHAeHT Poccniickoi akageMnu HayK, 3a-
BeAyrOmui Kadeapoil KapaIuoJorHH, CepAeTHO-COCYIUCTON H TO-
pakanbpHON XUpPypruu MHCTHUTyTa HEMpPEPHIBHOTO METHIIMHCKOTO
U (apManeBTHYECKOro 00pa3oBaHMsA (enepansbHOro rocylapcrT-
BEHHOT0 OIO/)KETHOTO 00pa30BaTENILHOTO YYPEXKJCHHsS BBICIIETO
oOpa3oBanus «Boarorpaackuii TOCYyIapCTBEHHBIH METHIIMHCKUI
yHuBepcuTeT» MuHucTtepersa 3apasooxpanenus Poccuiickoit de-
nepauuu (Bonrorpan, Poccust) [Kapauonorus;

Maszypok Bagum Asb0epTOBHMY — JOKTOP MEAMLIMHCKHX Hayk,
npodeccop, 3aBeqyromui kadeapoll aHECTE3MOJIOTHU U peaHH-
MaTOJIOTHH C KIMHHUKOH (enepanbHOr0 roCyIapCTBEHHOTO Oroi-
JKETHOTO  yupexjaeHus «HanuoHanbHBIM MEIUIMHCKUM — HC-
clenoBaTeNbCKUH IEeHTp uM. B.A. AnmMaszoBa» MuHHCTEpCTBa
3npaBooxpaHeHus Poccuiickoit ®epepanuun (Cankrt-IletepOypr,
Poccus) [AHecTe3u010rus 1 peaHUMaTOJIOI U],

Maanssckas Ceerjiana UBaHOBHA — JTOKTOP MEAWIIMHCKHUX HayK,
npodeccop, 3aBexymonas kadeapoit nequarpun heaepanbHOro To-
CYAapCTBEHHOI0 OOJUKETHOIO 00pa30BaTENBHOIO YUPEKACHUS
BBICIIETO 00pa3oBaHusi «CeBepHBIH TOCYIapCTBEHHBIH MEIUIMH-
CKMHl yHuUBepcuTeT» MUHHCTEpCTBa 3]paBooxpaHeHus Poccuii-
ckoit ®enepannu (Apxanrensck, Pocens) [Ilenuarpusy];

Mypamkunn Hwukonaii HukosaeBU4 — JOKTOp MEIMIMHCKHX
HayK, podeccop; 3aBenyIOIUi OTICNCHHEM IepPMATOJIOTHN U al-
neproyioruu (enepanbHOr0 rocy1apCTBEHHOTO aBTOHOMHOIO ydpe-
kaeHus « HarmoHanbHbIH MEAUIIMHCKUN HCCIE0BATENbCKUN LIEHTP
3/10pOBbsl JieTei» MuHucrepcTBa 31paBooxpaHeHust Poccuiickoit
®enepannn (Mocksa, Poccus) [[lepmatoBeneponorust; [lequarpusi)

Ilonos Bagum AHaTo/1beBUY — JOKTOP MEJULIMHCKUX HAYK, IPO-
(eccop, 3aBeqyIONMI OTISIICHHEM KapAHOXUPYPTUU LEHTpa cep-
JICYHO-COCYAMCTON XUPYpruu (emepanbHOro rocyaapCTBEHHOIO
OromKkeTHOro yupexjaeHns «HannoHanbHBIH MEIUIMHCKUN HC-
cIe0BaTeNbCKUM HeHTp Xxupypruu uM. A.B. Bumuesckoro» Mu-
HHCTEpCTBa 3apaBooxpaneHust Poccuiickoit @enepanun (Mocksa,
Poccus) [Cepreuno-cocynucTas Xupyprusi;

Cenua Anexkcanap HukojaeBUY — JOKTOpP MEAMIIMHCKUX HAyK,
3aBENYIOMINHA OTAEIOM BH3yaJbHOW NUATHOCTHKH (hemepansbHOTO
TOCYAapCTBEHHOTO OIOMKETHOrO yupexaeHus «HannoHanmpHBIN
MEIULUHCKUN HCCIe0BAaTeIbCKUN LIEHTP aKylIepCTBa, THHEKOJIO-
MU ¥ IEPUHATOJIOrUU UM. akanemuka B.M. KynakoBa» Munucrep-
cTBa 3apaBooxpaneHus Poccutickoit deneparyu (Mocksa, Poccust)
[JIyuyeBas nuarnocruxal;

Cxkuonukuii Buraguii BUKeHTbeBUY — JIOKTOP MEIUIIMHCKHUX
HayK, mpodeccop, 3aBeayonuii kaheapoi rocCmUTaIbHOM Tepanuu
(enepaIbHOro rocyJapCTBEHHOTO OFOPKETHOTO 00pa30BaTEILHOIO
yupexIeHus Bbiciiero obOpa3oBaHus «KyOaHCkuil rocymapcTBeH-
HBIH MEAUIMHCKUN yHUBepcuTeT» MUHHCTEpCTBa 3paBOOXpaHe-
Hus Poccwuiickoit ®enepanuu (Kpacnomap, Poccust) [Baytpennue
6onesnu; Kapnuonorusl;

XaputonoBa JI1000Bb AJlekceeBHA — JIOKTOP MEIULIMHCKUX
HayK, nmpodeccop, 3aBenyromas kapenapoi meanaTpuu ¢ HHPEKIH-
OHHBIMH OOJIC3HAMH Yy JeTeil pakyabTeTa JOMOTHUTEIBHOTO IOCT-
JUIIOMHOTO 00pa3oBaHust (eiepanibHOro rocy1apCTBEHHOro Oro-
JKETHOT0 00pa30BaTENbHOI0 YUPEXkKJICHUs BBICIIEro 0Opa3oBaHUs
«Poccuiickuii HaIlMOHAJILHBINA HCCIEN0BATENbCKUI MEIUIIMHCKUI
yHuepcuteT uM. H.W. ITuporosa» MuHucTepcTBa 31paBOOXpaHe-
Hust Poccutickoit denepanuu (Mocksa, Poccus) [[lennatpus];

YepHoycoB Anexcanap PeropoBHy — JIOKTOp MEAMIIMHCKHX
Hayk, mpodeccop, akageMuk Poccuiickoli akageMuu Hayk, IH-
pextop kiIMHUKHA (akynereTckoil xupypruu um. H.H. Bypnen-
Ko, mpodeccop kadenapsr daxynpreTckoii xupypruu Ne 1 meqe6-
HOro (axkynpreTa (heaepasbHOTO TOCYIApCTBEHHOTO OIOIKETHOTO
00pa30BaTENBHOrO YUpekKAeHHs Bhiciiero oopazoBaHus «IlepBbiit
MockoBckuil TOCYyJapCTBEHHBIHI MEIUIIMHCKUNH yHUBEPCUTET
uM. U.M. CeueHnoBa» Munucrepctsa 31paBooxpaHeHus Poccuii-
ckoit ®enepannn (Mocksa, Poccust) [ Xupyprusi]

IIpopunaakTuyeckass MeAUIIMHA

KonueBasi Auna BacuibeBHa — JOKTOp MEAMIIMHCKUX HayK, 3a-
MECTHTENb TUPEKTOpa MO HAyYHOW M aHAIUTHYECKOU padoTe (e-
JIEpaTIbHOTO TOCYNAPCTBEHHOTO OIOKETHOTrO yupexaeHus «Ha-
OUOHAIBHBIA MEIUIIMHCKUAN HCCIICIOBATEIILCKAN IIGHTP TEPauy U
MPOQIIAKTHYECKOW METUITUHBD MUHUCTEPCTBA 3IPaBOOXPAHEHUS
Poccwuiickoii denepanuu (Mocksa, Poccust) [O0miecTBeHHOE 310pO-
BbC, OPraHU3aIMsI U COLMONIOTUs 31paBooxpaneHus; Kapnnomnorus];

Cennamsuin Pepa3 UcMans10BUHY — JOKTOP MEAHIIMHCKUX HAYK,
npodeccop, WiIeH-KOppecHOHAEHT Poccuiickoil akazemMun Hayk,

akageMuKk AkaJeMuu Hayk ['pys3uu, modeTHbIi mpodeccop dene-
Pa’IBHOTO TOCYJApCTBEHHOTO OIOKETHOrO 00pa3oBaTeIbHOIO yd-
pexaeHus Beicuiero obpasoBanus «KybaHCkHii rocyaapcTBeHHBIN
MEAMLIMHCKUI yHHBepcuTeT» MHHHCTEpPCTBA 34paBOOXPAHEHUS
Poccutiickoit denepamnuy; 3aBenyomuii kKadheapoi amieproioruu
U UMMYHOJIOTHH (peaepabHOTO aBTOHOMHOIO 00pa30BaTENbHOIO
yUpexJIeHus Beiciiero obpasoBanus «Poccuiickuil yHHUBEpCHTET
Ipyx061 HaponoB» (MockBa, Poccus) [Knuangeckass mMMyHoIo-
THS, aJUIePTOJIOTHS)

Mennko-61010ru4ecKue HayKu

BeikoB Uapsa MuxaiaoBU4Y — JOKTOpP MEIMIMHCKUX Hayk,
npodeccop 3aBexymooumuid kadenpoit dyHIaMEHTANBHOH U
KJIMHAYECKOW OHOXUMHH (eaepalbHOr0 TrOCyAapCTBCHHO-
ro OrOJKETHOro 00pa30BaTEIBHOIO YUPEXKIACHHS BBICIIEr0 00-
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pa3oBanus «KybaHCckuii TocyJapCTBEHHBIH MEIUIMHCKUN yHU-
BepcuteT» MuHucTepcTBa 3apaBooxpaHeHus Poccuiickoit
Odenepanun (Kpacuomap, Poccust) [[laromoruyeckas ¢usuono-
rus; buoxumus];
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Boponuna Tarbsina AJleKCaHAPOBHA — JOKTOpP MEIUIIMHCKUX
HayK, Ipodeccop, pyKOBOIUTENIb OTAETIa HEeHpOICHX0o(hapMaKoIo-
run QeaepasbHOro rocyAapCTBEHHOr0 OIOKETHOTO HayYHOIo yd-
pexnenus «PenepanbHblil HCCIENIOBATENbCKUM LIEHTP OPUTUHAIIb-
HBIX M HEPCIEKTUBHBIX OMOMEAMIMHCKUX M (hapMaleBTHIECKUX
TexHosnorui» (MockBa, Poccus) [Dapmakosorus, KIMHHYECKas
(dapmakosorusil;

3edupoB Auapeii JIbBOBUY — JOKTOp MEIUIIMHCKUX HAyK, IPO-
¢eccop, akagemux Poccuiickoil akagemun Hayk, mpodeccop xade-
JIpbl HOPMAJIEHOH (u3noiorun (enepaabHOro rocyJapcTBEHHOTO
610/1KETHOrO 00pa30BaTENIBHOIO YUPEKACHUS BhICIIEro obpa3oBa-
Hus «KazaHckuil rocy1apcTBEHHBIH MEIUIIMHCKUH YHUBEPCUTET»
MunucrepcrBa 3apaBooxpaHenus Poccuniickoit ®enepaunn (Ka-
3aHp, Poccus) [[latonmoruueckast Gpusnosnorus; Ousnonorus yeno-
BEKa M JKUBOTHBIX];

Hanee Anexcanap IlerpoBHY — JOKTOp MEAMIIMHCKMX HayK,
npodeccop, 3aBeAyOMUN Kadeapoil MaToIOrUYeCKO aHATOMHHU
(enepaIbHOro rocyJapCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOIO
ydpexaeHus BeIciero obpasosanus «HoBocubupckuii rocygapct-
BECHHBII MEIUIMHCKUNA YHUBEPCUTET» MUHUCTEPCTBA 31pPaBOOX-
panenust Poccuiickoii ®enepanuu (HoBocubupck, Poccust) [Ilato-
JIOTHYECKasi aHATOMHUS|;

Huronkun IOpuii UBaHOBMY — JOKTOp MEOUIIMHCKUX HAYK,
npodeccop, uiaeH-KoppecnonaeHT Poccuiickoll akaieMuu HayK, 3a-
BeAYIOMNH Kadenapol cyneOHONH MenuIMHBI (efepaIbHoOro rocy-
JapCTBEHHOT'0 OIOKETHOr0 00pa30BaTEIbHOIO YyUPEIKACHUS BbIC-
mero oOpaszoBaHus «llepBeiii MOCKOBCKUII TOCYZapCTBEHHBIN
meauuuHckuit ynusepeuret um. M. M. CeuenoBa» MuHucrepcTaa
3npaBooxpaHenus Poccuiickoit ®enepaunn (Mocksa, Poccus) [Cy-
neOHast MeIUIHaJ;

MHOCTPAHHBIE YAEHBI PEAAKLIMOHHOM KOAAETHU

Axmen:xkanoBa Hapruza McmanjioBHa — JOKTOpP MEAUIIMHCKHX
HayK, JIOIIGHT, 3aBeAyromas kadenpoit mexauarpuu Ne 2 Camap-
KaHJICKOTO TOCYJapCTBEHHOTO MeAMIUHCKOro yHuBepcuteTa (Ca-
MapKaHJ, Y30eKHCTaH);

Busynox Haranbsi AHATOIbEeBHA — JOKTOP MEJUIUHCKUX HAYK,
npodeccop, 3aBeaymomas kadeapoit papMakoIOruu yupeKICHUS
obOpazoBanus «benopycckuil TrocynapcTBEHHBIH METHIIMHCKUI
yHuBepcutet» (MuHCk, Pecniybnmka benapycs);

Juap @puaxeabm — npodeccop, 3aBeayoninii Jrabopatopueii Ka-
¢denpsl sxoTpodonornn Oynbackoro yHHBEPCHTETa NMPHKIATHBIX
Hayk (Dynbaa, 'epmanus);

Ju Penno ’Kan Kapso — npodeccop, 3aBenyromiuii [lenTpom me-
PUHATOJIOTUM W PENpOAYKTUBHOM MeAMIMHBI, YHHUBepcuTeT Ile-
pymxu (Ilepymxa, Uranus);

Kagkesnu Muxana MuxamjaoBu4 — KaHIUAAT MEIUIIMHCKUX
Hayk, PhD, cepneuHo-cocynucThlii TopakansHblil xupypr Self Re-
gional Hospital, Greenwood, SC (Kanudopuus, CIIA);

Kanonuka /sxopaxuo Banbrep — IOKTOp MEAMIIMHCKUX HayK,
npodeccop OONBFHUIEI YHUBEPCUTETA HCCIENOBAHUH 3a00IeBaHU
pecriuparopaoil cuctemsl «Humanitasy (Porumano-Munan, Hra-
Tns);

Monnn /I:koBaHHH — mpodeccop, 3aBeayIOmuid Kapenpon aky-
LIepPCTBa, THHEKOJIOTHH, NPEHATAJIBHON U MPEeHMIUIaHTAl[HOHHOW

TEHETHYECKOW nuarHocTuku, Jlerckas 6onpHuna «A. Caoy, (Kanb-
apu, Capnunusg, Utanus);

Hoiimaiiep Kpucrod — noxTop MeauunHCKUX Hayk, mpodeccop,
npodeccop Kadeapsl XUupypriu, OTAEIEHNE COCYANCTON XUPYPruH,
Benckwuii menunuHCcKuil yauBepcuteT (Bena, ABctpus);

Pusaes Kacyp AJIMMAKAHOBHY — JOKTOpP MEIMIIMHCKUX HayK,
npodeccop, pexTop, nmpodeccop Kadeapbl 0OMECTBEHHOTO 370PO-
Bbsl U 3ApaBooxpaHeHuss CaMapKaHACKOrO rOCYAapCTBEHHOTO Me-
nuiuHCKoro yHuBepeuteTa (Camapkany, Y30ekucran);

Py6nuxoBuy Cepreii IleTpoBu4 — JOKTOp MEIUIIMHCKIX HAyK, IPO-
(heccop, uneH-koppecnionneHT HanmonansHol akanemun Hayk bemapy-
CH, PEKTOp yupexaeHus oOpasoBaHus «benopycckuii rocynapcTBeH-
HBIA MEAUIIMHCKUHN yHUBEpcuTe» (MuHck, Pecybnuka benapyce);

YepBenak ®pank — mnpodeccop, 3aBenyoumuii kapenpon aky-
IIepCcTBa M THHEKOJIOTUH B Kojutemxke Yaumn Menukan Koprenis-
ckoro yHuBepcurera (Hero-Vopk, CIIIA);

IlerTne ®uannn Bactnan — npodeccop, AUPEKTOp HHCTUTYTA
Ortho Health (Mrouxen, ['epmanus);

Ilomypoaos KaxpamMoH DpPKHHOBHY — JOKTOpP MEIULIMHCKUX
HayK, npodeccop, IPOPEKTOp MO Hay4HOI paboTe M MHHOBALIUSAM,
3aBenyOMui Kadeapoil YemroCTHO-TUIEBON XUPyprun TalkeHT-
CKOTO TOCYIapCTBEHHOI'0 CTOMarojorudeckoro mHcruryta (Tam-
KEHT, Y30eKucTaH)

PEAAKILIMOHHBIN COBET

IIpencenarens

Auexceenko Cepreii HukosaeBn4 — 10KTOp MEAUIIMHCKHUX HAYK,
npodeccop, pekTop, 3aBefyromuil kadeapoi npodunakTuku 3ado-
JIeBaHHUH, 310pOBOro 00pa3a XHU3HU U JIMUAEMUONIOTHU (enepanb-

HOTO TOCYJapCTBEHHOIO OOJKETHOrO 00pa3oBaTEIbHOIO yupe-
KAeHus BeIciero oOpasoBanus «KybGaHCKHMH rocynapCTBEHHBIH
MEAMLMHCKUI yHMBEPCHTET» MUHHUCTEPCTBA 31PABOOXPAHEHHS
Poccuiickoit ®enepanuu (KpacHomap, Poccus) [OGmectBeHHOE
3]I0POBBE, OPraHN3aIUs M COIIMOJIOTHS 3PAaBOOXPAHEHNU ]

Kaunuyeckast MeTUIIHHA

AbaynkepumoB Xwuiinp TarmpoBu4 — JOKTOpP MEAUIIMHCKHX
HayK, npodeccop, 3aBeayouui kadeapoit Xupypruueckoi croma-
TOJIOTMH, OTOPHHOJIAPHHTOJIOTUU U YETIOCTHO-JIUIIEBOH XUPYPrUH
(enepanbHOrO rocyapCTBEHHOT0 OIOIKETHOTO 00pa30BaTEIEHOTO
YUPEKJCHUsST BBICIIETO 00pa30BaHUS «YpalbCKHH TOCYAapCTBEH-
HbIA MEAMIMHCKUI YHUBEPCUTET» MUHUCTEPCTBA 34PaBOOXpaHE-
Hua Poccuiickoit @enepaunu (ExarepunOypr, Poccus) [OTopuno-
JIApUHTOJIOT HsL);

Bba3un HUropps CepreeBM4 — JOKTOpP MEIMLMHCKHMX HAyK, HO-
LEHT; BeAYLIMH HAayYHBIH COTPYAHHUK OTAEICHHS MPOTHBOOIYXO-
JIeBOM JieKapcTBeHHOU Tepanuu Ne 2 dhemepanbHOro rocyaapcTBEH-

HOTO OIOJDKETHOTO yupexJeHus «HannoHanpHBIA METUIMHCKHA
UCCIenoBaTeNbCKUi eHTp oHkosoruu umenu H.H. bioxuna» Mu-
HUCTepCTBa 31paBooxpaHeHus Poccuiickoit denepanuu (Mocksa,
Poccus) [Onkonorust, my4eBas Teparnusi];

Bap6yxartu Kupuaa OsneroBuy — JOKTOp MEIULIUHCKHAX HAyK,
JIOIIEHT, 3aBeyIoIuil kadenapoli KapANOXUPYPTHUU H KapIHOIOTHH
(denepasbHOro rocyJapCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOIO
ydpexaeHus Beicmero obpasoBanus «KyOaHckuil rocymapcTBeH-
HBEIH MEJUIMHCKUN YHUBEPCUTET» MUHHCTEPCTBA 34paBOOXpaHE-
Hus Poccuiickoit @enepanun (Kpacunonap, Poccus) [Cepaeuno-co-
CyIuCTasi XUupyprusij;
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Bypayukasa Anja BiaaaumMupoBHa — JTOKTOpP MEIUIIMHCKUX HayK,
JIOLICHT, 3aBenytomas kadeapoit nequarpuu Ne 2 deaepanbHOro ro-
CYIapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEIKICHHS BBIC-
nrero obpasoBanus «KyOGaHCKHi rocy1apCTBEHHbBIH MEIUIIMHCKUN
yHHBepcUTeT» MuHHCTepCcTBa 31paBooxpaHeHust Poccuiickoit Pe-
nepanun (Kpacronap, Pocens) [Ilennarpus; Kapauomorus);

BoixoB Anaronuii TumodeeBny — JOKTOP MEIULUHCKUX HAYK,
npodeccop, WieH-KOppeconeHT Poccniickoii akageMuu Hayk, 3a-
BeAylOmni Kadeapod MeTUIHMHCKON peabmintanuu ¢enepaib-
HOT'O TOCYIAapCTBEHHOTO OIOKETHOTO OOpa30BaTENBHOTO yUpe-
XKJAeHus Bbiciiero obpasoBanus «KyOGaHCKHH rocyqapcTBEHHBIN
MEJUIIMHCKAN yHHBEpPCHTET» MUHHCTEPCTBA 3APaBOOXPAHEHUS
Poccutickoit denepanuu (Coun, Poccus) [BuyTpennue 6onesnul;

TaiiBoponckass Tarbsina BiaaumMupoBHa — JOKTOp MEIUIIMH-
CKHX HayK, mpodeccop, MPOPeKTop mo yueOHoi paboTe, 3aBeaAyo-
mas kadeapoi Xupyprudeckoi CTOMaTOJIOI MY YeNIIOCTHO-THIIEBOH
XUPYPTUH (enepalibHOr0 TOCYJapCTBEHHOr0 OMKeTHOro obpa-
30BaTEIBHOTO YUPEXJCHUS BhICIIEro obpazoBanus «KyOaHCkuii
roCyJapCTBEHHbI MEIMIIMHCKUM YHHBEPCUTET» MUMHUCTEPCTBA
3apaBooxpaHenust Poccuiickoit denepanuu (Kpacnonap, Poccus)
[CromaTonorus; [TaTonorudeckas Gpuznonorusj;

HNBanoBa Haranbsa EBrenbeBHa — JOKTOp MEIULMHCKUX HayK,
npodeccop, 3aBenyromas HaydYHBIM OTAeNOM Poccuiickoro Hayd-
HO-HCCJICI0BATEIbCKOI0 HEHPOXUPYPrU4eCKOro MHCTUTYTa HUMe-
Hu npodeccopa A.JL. [lonenosa ¢enepanbHOro rocyaapcTBEHHOTO
OIOJDKETHOTO yupexaeHus «HammoHanbpHBIH MEIWLUHCKHN HC-
cienoBaTeNnbCKUi 1eHTp umeHu B.A. Anma3zoBa» Munucrepct-
Ba 31paBooxpaneHus Poccuiickoit @enepanun (Cankt-IlerepOypr,
Poccus) [HeBponorusy);

Kanopckuii Cepreii I'puropseBuY — JOKTOp MEAUIIMHCKUX HAYK,
npodeccop, 3aBenyromuii kapenpoi Tepanuu Ne 2 denepanbHOr0
rOCYIapCTBEHHOTO OIOPKETHOTO 00pa30BATENBHOTO yUPEKICHUS
BhIciIero oOpa3oBanus «KyOaHCKHIT rocyJapcTBEHHBIH MEIUIIMH-
CKMHl yHuBepcuTeT» MUHHCTEpCTBa 31paBooxpaHeHus Poccuil-
ckoit ®Denepanuu (KpacHomap, Poccus) [BryTpenHue OoinesHu;
Kapauonorus];

Kupop Muxaunn IOpbeBHY — JOKTOpP MEIUIMHCKUX HayK, IpO-
(deccop, uneH-KOppecnoHAeHT Poccuiickoil akamemMuu Hayk, 3a-
BeAyromui kadenpoil aHeCTe3MONIOTHH M PEaHUMATONOTHH (e-
JEPaTBHOTO TOCYAapCTBEHHOTO OIOMKETHOrO 00pa30BaTEIBHOTO
yUpeKIeHus BbIcuiero oOpa3zoBaHus «CeBEpHBIH TOCYAapCTBEH-
HBIH MEIMLIMHCKUM yHUBEPCUTET» MUHHCTEPCTBA 31 PaBOOXpaHe-
uust Poccuiickoit @enepanuu (Apxanrensck, Poccus) [Anecresno-
JIOTHSI U PEaHUMAaTOJIOTHsl];

KoBajsenko FOpuii AnexkceeBHY — JOKTOpP MEIUIIMHCKUX HAYyK,
CTApIIMH HAYYHBIH COTPYJHUK OHKOJOTHYECKOTO OTIEICHHUS XH-
PYPTrUYECKHX METONOB JICUCHHUS (helepaIbHOr0 FOCYAapCTBEHHOTO
OIOJKETHOTO yupexaeHus «HannonaapHeIH MEAUIIMHCKUI Hcclie-
JIOBAaTENbCKUN LEHTP XUpypruu uMmeHu A.B. Bumnesckoro» Mu-
HHUCTEepCTBa 3ApaBooxpaHenus Poccuiickoit ®@enepanuu (Mocksa,
Poccus) [Onkonorus, mydeBas Tepanus; Xupyprusi;

Ky3osnes Aprem HukonaeBM4 — JOKTOpP MEIUIIMHCKUX HayK,
JIOLIEHT, 3aMECTHTEIb IUPEKTOPA, PYKOBOAUTEIb HAyYHO-HCCIIEO0-
BaTEJIHCKOTO HHCTUTYTa o0mIeii peannmaronoruu uM. B.A. Heros-
ckoro (esepanbHOro roCyIapCTBEHHOrO OIOIKETHOrO HAyYHOTO
yupexaenus «DenepanbHblil HayYHO-KIMHHYECKUI IIEHTP peaHu-
MaToJoruu u peadmnutonorun» (Mocksa, Poccus) [AHecTe3nono-
TSl 1 peaHNMAaTOoJIOT Hsl);

Kynenko Upuna UropeBHa — JOKTOp MEAUIIMHCKUX HAyK, IPO-
(eccop, 3aBemyromas kKadenpoil akynepcTBa, THHEKOJIOTHH U IIe-
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puHatonoruu Ne 1 enepaabHOro ToCyIapCTBEHHOTO OIOIKETHOTO
00pa30BaTeNnbHOTO YUYPEKICHUS BBICIIEro oOpa3oBaHus «KyGan-
CKHI TOCyapCTBEHHBIH MEAUIIMHCKUI YHUBEPCUTET» MUHUCTED-
cTBa 3apaBooxpaneHus Poccuiickoit @enepannn (Kpacuonap, Poc-
cusl) [AKymepcTBO U THHEKOJIOTHs;

JlomonocoB KoncTanTH MuUXai{10BUY — JOKTOP MEIULIUHCKUX
Hayk, mpocgeccop, mpodeccop Kadeapbl KOKHBIX H BEHEPUIECKHX
oostesneii umeHu B.A. PaxMaHoBa, CHenuaaucT JieueOHO-IrarHo-
ctudeckoro otaeneHus Ne 2 (¢ GyHKIHUSIMH TPUEMHOTO OTACICHHU )
KJIMHUKU KOKHBIX U BeHepuyeckux OonesHeit mm. B.A. Paxmano-
Ba YHUBEPCHUTETCKOM KIIMHIYECKOH 60mpHHIIBI No 2 dhemepanbHOTO
TOCYJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
Beicmiero obpazoBaHus «IlepBbrii MOCKOBCKUH TOCYAapCTBEHHBIN
MeauuuHCKN yHuBepcuTeT uM. M. M. CedeHoBa» MuHHUCTEpCT-
Ba 3apaBooxpaHeHus Poccuiickoit @enepannn (MockBa, Poccus)
[depmaToBeHepomorusi|;

MaptoB Anekceii I'eoprueBu4 — IOKTOpP MEIUIMHCKUX HAYK,
npodeccop, 3aBenyouui kKadeapoit ypoaoruu u aHIpOIIOTHH HH-
CTUTyTa MOCIEIUIUIOMHOTO MNpPO(hEeCcCHOHANIBHOTO 00pa30BaHHUS
rocyJapCTBEHHOr0 HayuyHoro ueHrpa Poccuiickoii ®Penepauuu
(enepaTbHOrO rOCYyIapCTBEHHOT0 OI0MKETHOrO yupekaeHus «De-
JIepalbHBIi MEIULIUHCKUN Onodusmdeckuil neHTp um. A. U. Byp-
HasgHay DenepasbHOro MEANKO-OHOIOTHYECKOro areHTcTBa [ Ypo-
JIOTUS ¥ aHAPOJIOTHUA];

Hen:xoan 'puropuii ApreMoBHY — JOKTOP MEIUIMHCKUX HAYK,
npodeccop, 3aBeayromuii kadenpoit akyuepcTsa, THHEKOJIOI N U
nepuHatoioruu Ne 2 ¢enepanbHOro rocyIapCTBEHHOTO OIOKET-
HOro 00pa30BaTeIbHOTrO YUPEKACHH BhICIIero oopa3oBanus «Ky-
0aHCKHIl rocylapcTBEHHBIH MEOMIIMHCKUI yHUBEpPCUTET» MMUHHU-
cTepcTBa 3apaBooxpaHenus Poccuiickoit @enepannn (Kpacnonap,
Poccust) [AKymepcTBO ¥ THHEKOJIOTHA];

Honannonyno Koncrantun HNBaHOBUY — JOKTOpP MEAUIMH-
CKHX HayK, JOLEHT; 3aBeIyIONIi Kadeapoil GpakynbTeTCKOH U ro-
CIMTAJbHOW XHUPYPruu (eaepanbHOro IOCYyAapCTBEHHOro Orof-
JKETHOT0 00pa30BaTENbHOIO YUYPEkKJIECHUs BBICIIEro 0O0pa3oBaHUs
«KybaHcKkuii rocynapcTBeHHBIH MEIUIIMHCKHH YHUBEPCUTET» Mu-
HUCTepCTBa 31paBooxpaHeHus Poccuiickoit ®enepanuun (KpacHo-
nap, Poccus) [Xupyprus; O6uiecTBeHHOE 310pOBbE, OpraHu3anus
U COLIMOJIOT UL 3IPaBOOXPAHEHUA];

CeménoB ®@énop BavecsiapoBHY — JOKTOpP MEAUIIMHCKHUX HayK,
npodeccop, 3aBenyromuit kapeapoit JIOP-Gonesneir demepain-
HOT'O TOCYAAapCTBEHHOTO OFOJ)KETHOT0 00pa30BaTENBHOIO yupe-
XKAeHus BbIcmiero obpasoBanus «KybGaHCKHUil rocynapcTBEHHBIH
MEIUIMHCKUN YHHBEPCUTET» MHHUCTEPCTBA 3APAaBOOXPAHEHHS
Poccuiickoii ®enepanuu (Kpacuomap, Poccus) [OTopunonapus-
roJjiorusy;

CrenanoBa IOausi AnexcaHApPOBHA — JOKTOP METUIIMHCKHAX
HayK, mpodeccop Kadeapbl XUPYpruH U XHPYPrUYEeCKUX TEXHO-
Jorui ¢eepanbHOro TOCYIapCTBEHHOTO OIOMKETHOro 00pa3oBa-
TEJNBHOTO YUPEXKJCHHS BBICHIEr0 00pa3oBaHUs «MOCKOBCKHH To-
CYJlapCTBEHHBII MEIUKO-CTOMATOJIOIMYECKUH YHUBEPCUTET HUM.
AN. EBpoxumoBa» MuHucTepcTBa 3ApaBooxpaHeHus Poccuii-
ckoit Genepannu (Mocksa, Poccust); yueHsli cekpeTaps denepaib-
HOT'O I'OCYIapCTBEHHOI0 OIOMKeTHOro yupexaeHus «Hamumonams-
HBII MEIUIIMHCKUH HCCIeJ0BaTeNbCKUN LIGHTP XUPYpruu uM. A.B.
Bumnesckoro» MuHucTepcTBa 3apaBooxpaHeHuss Poccuiickoit
®enepannn (Mocksa, Poccns) [ Xupyprusi;

Tenmoxk Hartaaus IlaBjioBHa — JOKTOp MEIUIMHCKUX HAyK,
npodeccop Kadenpsl KOKHBIX U BEHEPHUYECKHX OOJE3HEH MMEHH
B.A. PaxmaHOBa, CIEI[HAINCT JIe4eOHO-THArHOCTHYECKOTO OTAEIIE-
Hust Ne 2 (¢ pyHKIMSMU IPUEMHOTO OTACICHUS) KIMHAKU KOXKHBIX



KYBAHCKIA HAYYHbIA MELULUHCKNR BECTHNK

Kubanskii Nauchnyi Meditsinskii Vestnik

1 BeHepuUeckux Oone3neld uM. B.A. PaxmaHOBa YHHBEPCHUTETCKON
KIuHAYeCKOd OompHUIBI No 2 ¢enepadpHOr0 TrocyaapCTBEHHO-
ro OIOMKETHOTO 00pPa30BaTEIBHOTO YUYPEKICHHS BBICIIETO O0pa-
30BaHus «llepBbiit MOCKOBCKUN TOCYy1apCTBEHHBIA MEIUIIMHCKUN
yHuBepcurteT uM. M. M. CedeHoBa» MUHHCTEPCTBA 3[paBOOXpaHe-
Hua Poccuiickoit @epepannu (Mocksa, Poccus) [[lepmaToBeHepo-
JIoTHs);

Yapusin Jayapn PadaiioBuy — HOKTOp METUIIMHCKUX HAYK, IIPO-
(heccop, umeH-koppecmoHAEeHT Poccuiickoil akageMun HayK, 3aBe-
IO KapAHOXUPypPrudeckuM otaeneHueM | (oTaeneHme peKoH-
CTPYKTHBHO-BOCCTAHOBHUTENIFHON CEPIETHO-COCYANCTON XHPYPIHH)
(henepanbHOro TOCYAapCTBEHHOTO OIO/KETHOTO HAyYHOTO YUPEXkK/e-
Hus «Poccuiickuil Hay4HbIHN HEHTp XUpypruu uM. akagemuka b.B. Ie-
TpoBckoroy» (Mocksa, Poccust) [Cepaedno-cocynucTas Xupyprusi|

I[IpopunakTuyeckas MeIMIMHA

Peabko Anapeiit HukosiaeBu4 — JTOKTOP MEIUIIMHCKUX HAyK, IIPO-
(eccop, TPOPEKTOp MO HAyTHO-HCCIEIOBATENBCKON paboTe, 3aBeny-
fomuit kadenpoi 06IEeCTBEHHOTO 3/I0POBbS U 3[paBOOXpaHeHHs Ne
2 (enmepallbHOTO TOCYJAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIBHO-
TO yUpeXJeHus BeIciero obpazoBaHus «KyOaHCKHI rocyrapcTBeH-
HBI MEAWIMHCKUI YHUBEpPCUTET» MUHHCTEpPCTBA 3ApaBOOXpAHE-
Hus Poccuiickoit @eneparun (Kpacrnonmap, Poccust) [O6mecTBeHHOE
3]I0pPOBbE, OPraHU3aNUs U COIHOJIOTHS 3[PaBOOXPaHEHH];

Xan¢pepbsan Poman ABakoBHY — JOKTOP MEIUIIMHCKUX HAYK,
npodeccop, mpodeccop Kadenpsl AepMaTOBEHEPOIOTHH, ajep-
TOJIOTHH M KOCMETOJIOTHH MEIHIIMHCKOT0 NWHCTUTYTa (hemepab-
HOTO TOCYIAapCTBEHHOTO AaBTOHOMHOTO 00pa30oBaTeIbHOTO Yyd-
pexneHust Belcmiero obOpasoBaHust «Poccuiickuil yHHBEpCHUTET
Ipyx061 HaponoB» (Mocka, Poccus) [Alnepronorus ¥ UMMYHO-
JIOT US|

Meauko-onosiornyeckue HAayKH

MaptyceBuy AHapeii KumoBHY — m0KTOp OHOIOrHYECKHX
HayK, JOLEHT, PyKOBOAHUTENb Ja00OpPaTOPHH MEIUIIMHCKON Ono(u-
3UKH YHHUBEPCUTETCKON KIHMHHKU (eaepanbHOr0 rocyaapCTBEH-
HOT'0 OIOMKETHOTO 0Opa30BaTENIBHOTO yUPEKACHUS BBICIIETO 00-
pazoBaHus «lIpuBoMXKCKUI HcCIeNOBAaTENbCKUN MEJUIUHCKUN
yHHUBepcuTeT» MuHucTEepcTBa 3apaBooxpanenus Poccuiickoit de-
Jepalyy; 3aBeAyIOmuil labopaTopuel MHTErPaIbHOTO 370POBBS
yesoBeka, npodeccop kadeapsl CIOPTUBHONW MEIUIIMHBI U ICHXO-
norun (enepasbHOTO TOCYAapCTBEHHOTO aBTOHOMHOTO oOpa3oBa-
TEJIBHOI'0 YYPEXKJCHHUs BhICIIEro oOpa3oBaHus «HanuoHanpHbIN
HCCIEe0BATENbCKUM HMXKETOPOJICKUI TOCYapCTBEHHBIH yHUBEp-
cutet uMm. H.1. Jlo6aueBckoro» (Hmwxkuuit Hosropon, Poccus) [I1a-
tosnoruyeckas ¢pusuonorus; GU3N0IOrus YeIoBeKa U KUBOTHBIX];

Iloponenko Banepuii AHaToJIbeBUY — JOKTOP MEIULIMHCKHX
HayK, npocgeccop, 3aBeayromuil kadenpoit cyneOHOH MeAUIIUHBI
(enepabHOro roCy1apCTBEHHOr0 OIOIKETHOI0 00Pa30BaTEIILHOTO
ydpexaeHus Beicmero obpazoBanus «KybGaHCkui rocymapcTBeH-
HBI MEAMIMHCKUI YHUBEpCUTET» MUHHUCTEpPCTBA 3paBOOXpaHe-
Hua Poccuiickoit @enepannn (KpacHomap, Poccus) [CyneGHas me-
JULUHA];

CnaBuHCKHH AJleKcaHAP AJIeKCAaHAPOBHY — IOKTOp OMOJIOTH-
YeCKHMX Hayk, mpodeccop, 3aBenyrouinii kadenpoil maroinoruye-
CKOH aHATOMHUH (pemepasbHOTO T'OCYJapCTBEHHOTO OIOMKETHOTO
00pa30BaTEIBLHOIO YUYPEKICHHS BhIciiero obpa3oBanus «KybaH-

CKMH rocyIapCTBEHHBII MEIMIMHCKUN yHUBEpcUuTeT» MuHUCTEp-
cTBa 3apaBooxpaneHus Poccuiickoit ®enepanuu (Kpacuonap, Poc-
cus) [[Tatonornyeckas aHaTOMUsI);

CMmupHoB AJekceii BaaauMupoBHY — JOKTOp MEIUIIMHCKUX
HayK, mpodeccop, 3aBeAymuil kadenapoil maToJIornyeckol aHa-
TOMHH (hefepansbHOrO0 TOCYIAapCTBEHHOTO OIOKETHOTr0 00pa3oBa-
TENBHOTO YUPEXAEHHUs BhICIIEro obOpa3oBaHMs «Bomrorpanckuit
TOCYJapCTBEHHBIH MEAUIMHCKUI YHUBEpPCUTET» MUHHCTEpPCTBA
3npaBooxpaneHnus Poccuiickoit @enepaunn (Boarorpan, Poccus)
[[Tatonoruyeckas aHaTOMus|;

ToamaueB Uropp AHAaTOIbeBHY — JOKTOP MEAHIUHCKUX HayK,
npodeccop, 3aBenyromuii kKaheapoil cyaeOHON MEAUIIMHBI U Me-
JUIIMHCKOTO IpaBa (eliepaibHOr0 roCyAapCTBEHHOTIO OIO/IKETHO-
ro BOCHHOTO 00pa30BaTEIbHOr0 YUPEXKICHUS BBICHIEro Hpodec-
CHOHAJILHOr0 00pa3zoBaHMs «BoeHHO-MeTUIIMHCKAST aKaJeMHs UM.
C.M. Kuposa» Munucrepcrsa 0060pons! Poccuiickoit @enepanuu
(Cankr-IletepOypr, Poccus) [Cynebnas meauunHal;

Yepennuxk Upuna JleoHnaoBHA — JOKTOpP MEJULMHCKUX HAYK,
npodeccop, 3aBeayromas kapeapoit HopMalbHOU (puznonoruu de-
JepaNbHOTO TOCYAApPCTBEHHOTO OIOMKETHOTO 00pa30BaTEIBLHOTO
ydpexaeHus Beicmero obpasoBanus «KybOaHckuil rocymapcTBeH-
HBI MEJUIMHCKUN YHUBEPCHUTET» MUHHCTEPCTBA 3ApaBOOXpaHE-
Hust Poccuiickoii @enepannu (Kpacnonap, Poccus) [dapmakonorus,
KJIMHUYecKas apMaxonorus; OU3noorus 4eoBeKa U >KHBOTHBIX]
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AIM AND SCOPE

Kuban Scientific Medical Bulletin aims to contribute to
the development of fundamental and applied knowledge in
the field of medical sciences, including clinical and preven-
tive medicine, innovative medical technologies. The target
audience includes medical researchers, clinicians, practi-
tioners, health care providers, medical students and PhD
researchers. Each issue focuses on several areas of medical
research: Obstetrics and Gynecology; Otorhinolaryngolo-
gy; Internal Medicine; Cardiology; Pediatrics; Dermato-
venerology; Neurology; Oncology and Radiation Therapy;
Dentistry; Surgery; Anesthesiology and Resuscitation;
Cardiovascular Surgery; Public Health, Organization and

Sociology of Health Care; Pathological Anatomy; Patho-
logical Physiology; Forensic Medicine; Pharmacology,
Clinical Pharmacology.

Particular attention is paid to regional aspects in the
diagnostics and treatment of various diseases, as well as
health care organization in the South of Russia.

The journal welcomes contributions from medical re-
searchers and practitioners working in Russia and other
countries. The Journal publishes articles in Russian and
English. The most significant studies presented in Russian
are translated into English. Articles submitted in English
are published with Russian-language metadata.
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AHHOTAIIUA

BBenenne. OnHUM H3 METOJOB JICYCHHSI MCTMUKO-IIEPBUKAJIBHOW HEIOCTATOYHOCTH SBISETCS NMPUMEHEHHE aKyLIEPCKOrO IIECCapHsl.
Hecmotpst Ha pa3HOOOpa3ue BBIITYCKAEMbIX IECCAPUEB, LIEJIb UX UCIIOIb30BAHUS €MHAS — MPEAYIPEKICHHE IPEKACBPEMCHHBIX POJIOB.
B T0 e BpeMsl pa3HbIC THIIBI IECCAPHUEB KOPPEKTHPYIOT Pa3HbIe IapaMeTpbl IEHKH MAaTKH, YTO HE BCErJa YUYHUTBHIBACTCS BpauaMH MPU
BbIOOpE meccapus M CHHXKACT MX MOTCHUHUANbHYI0 dddexTuBHOCTD. [leap uccieqoBanns — o000cHOBaTh AuddepeHInpoBaHHbIH 10/-
XOJ K BBIOOPY THIIa Teccapusi Ui KOPPEKUUH HCTMUKO-LIEPBHKAIBHOW HEIOCTATOYHOCTH M NPOMMIAKTHKH MPEXKICBPEMEHHBIX POJIOB
Ha OCHOBE OLICHKH MapaMeTpoB mieiiku MaTku. MeToabl. [IpoBeIcHO paHIOMH3HPOBAHHOE IIPOCIICKTHUBHOE HCCIEI0BAHUE, BKIIIOYABILICE
90 GepeMEeHHBIX JKEHIUH C IHarHOCTHPOBAHHOW MCTMHKO-IEPBUKAIBHONW HeNOCTaTOYHOCTHIO (udp mo MKB-10 — 0.34.3) Ha cpokax
19-24 Henenu recrauuu, U3 KOTOPHIX 41 OepeMEHHOHN BBHINOJIHEHA KOPPEKIHS HUCTMHKO-LEPBUKAIBHON HEJOCTATOYHOCTH aKYIIEPCKHM
pasrpyxaronum rneccapueM u 49 — repBUKaIbHBIM ephOpUpOBaHHBIM IeccapueM. [Ipu TpaHCBarnHaJbHON YJIBTPa3BYKOBOMH LIEPBHKO-
METPHHU OLICHEHBI ITapaMeTpPhl LICHKH MaTKK 10 KOPPEKIMH HCTMHKO-LEPBUKAJIBHON HEJOCTaTOYHOCTH U B quHamuke (1 pa3 B 4 Henenn)
II0CJIC BBE/ICHUS PA3IMYHBIX THIIOB IeccapueB. CtaTucTuyeckas o6paboTKa JaHHBIX MPOU3BOAMIACH C UCIOJIB30BAaHHEM MAKEeTa IPOrpaMM
Statistica 10.0 (StatSoft, Tulsa, CILIA) u MedCalc 10.2.0 (MedCalc, Mariakerke, benbrus). CTaTuCTHYECKH 3HAYMMBIMA PA3ITHYHS CYUTA-
1M 1ipu ypoBHe omuoku p < 0,05. Pesyasrarsl. [Tocie BBeJEHNS aKyIIEPCKOTO pa3rpysKaroliero neccapys pu HCTMHKO-LEPBUKAIBHOM
HEIOCTaTOYHOCTH MPOUCXOIUIIO YMEHBIICHHE yTepOo-IepBUKaIbHOrO yria co 115 (110; 130)° go 100 (90; 115)° (p = 0,021). YMeHbIIeHNE
yTepO-LEPBUKAIBHOTO yTila HAOI0aI0Ch B TeYeHHE 16 Heeb IPUMEHEHH S aKyIIePCKOro pasrpyskatomniero neccapus. Ilocie yctaHOBKH
LIEPBUKAJIBHOTO NepHOPUPOBAHHOIO MECCAPUs OTMEUYAIOCh YBEIHUCHUE JUIMHBI COMKHYTOH YacTH LIEPBUKAJIBHOIO OT/eNa MICHKH MaTKK
¢ 23 (21; 24) mm po 25 (21; 27) muM (p = 0,009) Ha cpok 4 HeneIu ¢ MOCIEeAYIOIUM YMEHBIIEHHEM 3TOro napameTpa. I$(eKTHBHOCTH 000~
HX TUIOB Teccapys B OTHOLIICHUH NPEIyIPEXICHUS MPEXAEBPEMEHHBIX POIOB OKa3ajlachk HASHTHIHOH. B 61 % cirydaeB ucnonp30BaHUS
aKyIIepCKOro pasrpykaromiero neccapus u B 64,7% ciydaeB NpHUMEHEHUS [EPBUKAIBHOIO NephOPHPOBAHHOTO MECCApUs MPOU3OIIIN
cpounsle ponsl (p = 0,993). Cpok mpexJeBpEeMEHHBIX POJOB Ha (DOHE UCIIOJIB30BaHUS aKYLIEPCKOTO Pa3rpy Karolero mneccapus U mep-
BHKAJIBHOTO NEep(OPHUPOBAHHOTO IMeccapusi OB comocTaBUM U coctaBui 247 (230; 253) mueit u 245 (225; 254) nHell cOOTBETCTBEHHO
(p = 0,870). 3akarouenne. JuddepeHIUpPOBaHHBIN MOAXO0 K BEIOOPY THUIIA TIeccapHs I NPOQHIAKTUKH MPEKICBPEMEHHBIX POJIOB IIPH
HUCTMHUKO-LIEPBUKAJIBHON HEJOCTATOYHOCTU ONMPEACNSCTCS MCXOMHBIMH YJIBTPa3BYKOBBIMH IIapaMeTpaMH IIEHKH MaTKH, KOT/a IIpU yBe-
JIHYCHUH yTEPO-LEPBUKAIBHOTO yIJIa MPEINOYTHTEIIFHO UCIIONb30BaHUE aKyLIIEPCKOrO pasrpy’Karollero neccapus, a Ipu YKOPOUCHUH
COMKHYTOH 4acTH LEPBUKAJIBHOIO OT/ea 0€3 YBEIHYCHHs yTEePO-LEPBUKAIBHOIO yIila — IPHMCHEHHE LIEPBUKAIBHOTO ephopupoBaH-
HOTro neccapus. JJOHONHUTENbHbIH JUHAMUYECCKUIT yIIbTPa3BYKOBOIl KOHTPOJIb I0CIIE BBEACHHS Ieccapysi J000ro THIIA MO3BOJISET CBOE-
BPEMEHHO JHarHOCTHPOBATH TAKHE OCIOKHEHH S, KaK CMEIICHUE TIeCCapus, OTEeK IEeHKH MaTK1, 00pa30BaHKe CliaJKa OKOJIOIIOHBIX BO,
pojabupoBaHuUE IIOJHBIX 000J0YEK BO BIarauile 1 MOBBIIICHHBIH TOHYC MHOMETPHS, IPOBECTH X CBOCBPEMEHHYIO KOPPEKIIMIO U TEM
CaMbIM MOBBICUTh 3(Q()EKTHBHOCTH HCIIOIb30BAHHS IECCAPUEB.

KJIIOUEBBIE CJIOBA: npexeBpeMeHHbIE POJIbl, aKYLIEPCKUil meccapuii, HCTMUKO-IIEpBUKaIbHAs HEOCTaTOYHOCTh

JJIsI HUTUPOBAHMUSA: 3axapenkosa T.H., Karuman 10./1., 3anpko C.H., KoBanesckas T.H. uddhepeHunpoBaHHOE UCIIOIB30BAHHE
PA3JIMYHBIX THIIOB aKYMICPCKHX IECCAPUEB MPH HUCTMHUKO-IICPBHKAIBHON HENOCTATOYHOCTH IS MPOPHUIAKTHKU IMPEXKIACBPEMEHHBIX
POIOB: PaHIOMH3MPOBAaHHOE MPOCHCKTUBHOE UCclenoBanme. Kybanckuil Hayunviti meouyunckui eecmuux. 2024;31(5):15-25. https:/doi.
0rg/10.25207/1608-6228-2024-31-5-15-25

UCTOYHUKHN ®PUHAHCUPOBAHMUS: aBTOpEI 3asBIAIOT 00 OTCYTCTBUH CIIOHCOPCKOM MOAAEP)KKHU NP MIPOBEICHUH UCCIIEIOBAHMUSL.
KOH®JIUKT UHTEPECOB: aBTOpHI 3asBISIOT 00 OTCYTCTBUU KOH(IMKTA HHTEPECOB.

JEKJIAPAIIUS O HAJIMYUU JAHHBIX: nanHbie, HOATBEPKAAIOLINE BBIBOABI TOT0 HCCIICAOBAHUS, MOXKHO MOTYUUTh Y KOPPECIIOH-
JUPYIOLIET0 aBTOpa 10 000CHOBaHHOMY 3anpocy. JlaHHbIe ¥ CTATUCTUYECKHE METO/BI, IPEACTABICHHbBIE B CTaThe, MPOILIN CTATHCTHYE-
CKO€ PEIEeH3UPOBAHNE PENAKTOPOM Ky pHaIa — CePTHGUIIMPOBAHHBIM CIIEIIMATUCTOM 110 6MOCTATHCTHKE.

COOTBETCTBHUE INPUHIIUIIAM 3THUKMU: npoBeneHHOE UCCIEIOBAHNE COOTBETCTBYET CTaHIAPTaM XeJIbCUHKCKOHM OeKiapaluy,
01I00PEHO ITUYECKUM KOMHTETOM YUpeKIeHH 00pa3oBanus «['oMenbckuil rocyapcTBEHHBIH MEAUIMHCKIH YHUBepcuTeT» (yi. Jlanre,
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Differential use of various types of pessaries in isthmic-cervical insufficiency
for prevention of preterm birth: A randomized prospective trial
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ABSTRACT

Background. Obstetric pessary comprises one of the methods for treatment of isthmic-cervical insufficiency. Despite the variety of pessa-
ries produced, the common purpose of their use consists in preventing premature birth. Various types of pessaries correct different cervical
parameters, which is not always taken into account by doctors when choosing a pessary and reduces their potential effectiveness. Objective.
To substantiate a differentiated approach to the selection of pessary type for correcting isthmic-cervical insufficiency and preventing preterm
birth based on the evaluation of cervical parameters. Methods. A randomized prospective study enrolled 90 pregnant women diagnosed
with isthmic-cervical insufficiency (ICD-10 code — 0.34.3) at 19-24 weeks of gestation. Of these, 41 women underwent correction of isth-
mic-cervical insufficiency with an obstetric unloading pessary and 49 women — with a perforated cervical pessary. Transvaginal ultrasound
cervicometry evaluated the parameters of the cervix before correcting isthmic-cervical insufficiency and in dynamics (once every 4 weeks)
after inserting various types of pessaries. Statistical data processing was carried out using Statistica 10.0 (StatSoft, Tulsa, USA) and MedCalc
10.2.0.0 (MedCalc, Mariakerke, Belgium). The differences were considered to be statistically significant at p <0.05. Results. Inserting an
obstetric unloading pessary in isthmic-cervical insufficiency decreased the uterocervical angle from 115 (110; 130)° to 100 (90; 115)° (p =
0.021). A decrease in the uterocervical angle was observed during 16-week-use of obstetric unloading pessary. After insertion of perforated
cervical pessaries, the length of the closed part of the cervical region increased from 23 (21; 24) mm to 25 (21; 27) mm (p = 0.009) for a period
of 4 weeks with a subsequent decrease in this parameter. The effectiveness of both types of pessaries in preventing preterm birth was found
to be identical. Urgent delivery occurred in 61% of cases of using an obstetric unloading pessary and in 64.7% of cases of using a perforated
cervical pessary (p = 0.993). The gestational age at preterm birth against the background of the use of obstetric unloading pessaries and
perforated cervical pessaries was found comparable and amounted to 247 (230; 253) days and 245 (225; 254) days, respectively (p = 0.870).
Conclusion. A differentiated approach to selecting a type of pessary for the prevention of premature birth in isthmic-cervical insufficiency
is determined by the initial ultrasound parameters of the cervix. Thus, an increase in the uterocervical angle serves as an indication for an
obstetric unloading pessary, while a shortened part of the cervical region without an increase in the utero-cervical angle determines the use
of a perforated cervical pessary. Additional dynamic ultrasound control after inserting pessaries of any type allows such complications as
pessary displacement, cervical edema, amniotic fluid sludge, prolapse of fetal membranes in the vagina, and increased myometrial tone to
be timely diagnosed and corrected, thereby increasing the effectiveness of using pessaries.
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BBEJIEHUE

E>xeronHo B Mupe poxjaerca 15 MIH HEJOHOUIEHHBIX Jie-
Tell U okono 1 MIIH fmeTed A0 5 1eT yMupaer 1Mo NpU4YUHE,
CBSI3aHHOM C MpeXIeBpeMeHHbIM poxkaeHueMm [1]. Yacrora
npexaeBpeMeHHbIX posoB (IIP) B pasHbIX cTpaHax mupa co-
craBisieT oT 4 10 18 % ot obmero uncia ponos. B PecmyOmike
Benapychk no onepaTHBHBIM JaHHBIM MMHUCTEpPCTBaA 3ApaBO-
oxpanenus B 2023 roxy IIP cocrasumu 4,5 % oT Bcex ponos.
SBnsAsACH Beqyel MPpUIMHON HEOHATATHHOM 3200JIeBaEMOCTH
U CMEPTHOCTH, OTIPE/ENIsisl COCTOSIHUE 3/10pOBBS JIeTel B Ooree
cTapiieM Bo3pacte, [IP oTHOCATCS K IPUOPUTETHOMY Harpas-
JIEHUIO COBPEMEHHOTO 3[]paBOOXPAHEHHs], KOTa IPOTHO3UPO-
BaHME, ANArHOCTHKA, JIEYEHUE U MPO(HIAKTHKA CIOHTaHHBIX
MIPEXKAEBPEMEHHBIX POJIOB HETTOCPEACTBEHHO CBSA3aHBI CO CHU-
JKEHUEM TNIPEJOTBPATUMBIX CIIy4aeB CMEPTH HOBOPOXKIEHHBIX
u nereit 7o 5 ner [1, 2].

Crnonrannsle [1P cuuraroTcss CHHIPOMOM, a HE OTAEIbHBIM
COCTOSIHUEM M MOT'YT OBITh BBI3BAaHBI OJIHUM HMJIH HECKOJIBKIMHU
MeXaHU3MaMu. MHOTOBEKTOPHOCTb IPUYUHHO-CIIEICTBEHHBIX
CBsI3el OOBSCHSIET CIOXXHOCTH pa3pabOTKH yHHUBEpPCAIbHBIX
3G (PEKTUBHBIX TUATHOCTUYECKUX U JIeYeOHO-TTPO(HIaKTHYE-
CKUX MeponpusTuil ans npenorspamenus I1P [3].

YkopoueHue MeWKy MaTKH SBISETCS OAHUM M3 KPUTEPUEB
HCTMHKO-TIepBUKaIbHON HemocrarouHoctd (MLIH) m moka-
3aHHBIM (PAKTOPOM pHCKa NPEXIEBPEMEHHOTO Havyaja pojoB,
Pa3BUBAsCh 3a HENEIU WU Jaxe Mecsalsl 0 ponoB. CTpyk-
TypHBIE WU3MEHEHUS HIEWKH MAaTKd MOXKHO KOJIMYECTBEHHO
OLIEHUTH C MOMOIIBI0 TPAHCBATMHAJIBHOIO YIBTPa3BYKOBOIO
uccnenosanus (TBY3 nepsuxomerpun). ITocTosiHHO TpoBO-
JSITCSI CPABHUTEINIbHBIE MCCIEOBAaHMS IO ONPENEICHUI0 MPO-
THOCTHYECKOU PONH ONpPEAENeHUs JUIMHBI COMKHYTOM 4acTU
mIeHKH MaTKW, yTepo-nepBukanpHoro yrma (YY) [4-8].
JUInHa COMKHYTOH 4acTu IIEHKU MAaTKU SIBISIETCS ONpeNess-
IOIUM KpuTepueM yrpoxaromux I1P ¢ Beicokoil oTpunarens-
HOW MPOTHOCTHYECKOH HEHHOCTHIO (97,9 %) 1 OTHOCUTENBEHO
xoporuei cenupuaHocTbio (82,5 %) [4]. AKTUBHO U3y4aeTcs
YIY s npornosa I1P [5]. O630p, Brutouatomuii 5061 Gepe-
MEHHYIO, IT0Ka3aJl, 4yTo yBenndenue Y1V sBnsercsa mapkepom
pucka I1P xak npu OIHOIIOAHOW, TaK U MPU MHOTOILIOAHOU
6epemenHoctH [6]. B cBoo ouepenb, MOBBICUTH dPdexTHB-
HOCTb IPOTHO3a MO3BOJNSIET OAHOBPEMEHHOE OIpEAEICHUE
JuHbI ek matku u YLV [7, 8]. IIponomxkaeTcs uccieno-
BaHUE JPYTUX YIBTPa3BYKOBBIX MapkepoB pucka I1P: nnnekca
CIIIA)KEHHOCTH, 00beMa MIeWKH MaTKH, KOMOWHHPOBAaHHOTO
MaTOYHO-IIEPBUKAIIBHOTO HHJEKCA, LEPBUKAIBHOIO COCYAH-
CTOrO MHAEKca u ap. [9].

B nactosmee Bpems ans xoppextuu WIH ucnomssyror
MUKPOHU3UPOBAHHBIM IIPOTECTEPOH, LEPBUKAIBHBIN IIOB
win BBegeHue neccapus [10]. B otHomennu 3¢ dexkruBHOCTH
neccapus Ans npexynpexaenus [P 1o cux mop HeT exuHo-
ro MHeHus [11]. B oqHOM HCclieI0BaHUU CTaBUTCS MOJ COM-
HeHre 3(QQPEeKTUBHOCTD Ieccapust s npexynpexnenus [1P

TIPH JUTHHE MEHKN MaTKU < 25 MM 1 OJTHOILTOTHOH OepeMeHHO-
ctu [12], B 1pyrom uccienoBaHuy 1oka3aHa dQeKTHBHOCTh
LEPBUKATIBHOTO MecCapys TOJIbKO Ul MPEeIyNpExKACHUS PaH-
Hux [IP no 28 nenens npu 6epemennocty asoiinei [13]. Tem
He MeHee OOJNBIIMHCTBO MyOJHMKAIMK OTpa)karoT 3HAYUMYIO
a¢dexruBHOCTH eccapues npu MIIH B ciryuae mpaBmiibHOTO
BHIOOpa KOHTHHICHTA IALlMEHTOB C YUYETOM aHaMHe3a, Iapa-
METPOB IIEHKN MaTKH, NpoTUBONoKazaHuil [14—-19]. Jleuenue
reccapreM MOXKET NPeOoTBpaTuTh crioHTanHble I1P y 6eccnm-
NTOMHBIX XKEHIIUH ¢ KOPOTKOM IENKOM MaTKH, BBIIBICHHON
B CE€peInHE BTOPOTO TPUMECTpa OEPEMEHHOCTH, B TOM YHCIIE
B ciyydasx [1P B anamuese, npu GepeMEeHHOCTH, HACTYUBIIECH
B pe3yabTaTe BCIIOMOTaTENbHBIX PENPOTYKTUBHBIX TE€XHOIO-
Ui, ocnoxxHeHHOH passutreM MIIH [16, 17]. Tleccapwmii Oy-
net Hea((eKTHBEH U KOPPEKIMH KOPOTKOW MICHKH MAaTKH
u npenynpexzaenus 1P B ciaydae BHYyTpHMaTrodyHOH HHQEK-
Uy, A npexynpexaenus I1P mocine ocTaHOBIEHHON TOKO-
JIU30M POIOBOM IEATEIFHOCTH Ha cpokax 24—34 Henenu Oepe-
MeHHocTH [18, 19].

TouHble MexaHU3MBI AEHUCTBUS Neccapys u3ydarorcs. Cuura-
€TCs, YTO MeXaHN4YecKas OJEPKKa, OKa3bIBaeMas IeccapHeM,
CIOCOOCTBYET YUIMHEHHIO IIEHKHM MAaTKH U €€ CaKpaJlu3allin
[11, 20]. OnHako KOHKPETHBIE U3MEHEHUS TapaMEeTPOB ILEHKH
MAarTKU N0CIIE BBEICHHS IIECCApUEB U BIMSAHUE ATUX U3MEHEHUI
Ha Bcxo]] 0epeMeHHOCTH 70 KOHIla He onpeneseHsl. [lepron mo-
cIie BBeJICHUS Tieccapusi TpeOyeT HabIIoeH s 3a HapaMeTpamMu
HIeKU MaTKH C LIeNbIo JanpHeiero nporuosa [1P u BerBie-
HUS OCJIOKHEHUH Ha (one neccapus [21, 22].

CoBepuieHCTBYIOTCSI (POPMBI, pasMEpHBIH DS, Marephai
meccapueB, 4YTO TpeOyeT MOMOJHMUTENBHBIX HCCIIEIOBaHUN
JUIs OLIEHKU XapaKTEepUCTHK LIEWKH MAaTKH IOCIE BBEICHUS
pa3sNUYHBIX BUAOB Meccapys. JTO MO3BOIUT yCTaHOBHUTH Me-
XaHU3M MX JEHCTBHUS, a TaKXKe ONPeNeNUTh uX d(PQPEeKTHUB-
HOCTh B npoduiaktuke [1P B kax10if KOHKPETHOH KIMHIYE-
CKOU CHUTyaIuH.

Hean uccnenoBanuss — o60cHOBaTh A HepeHIIPOBAH-
HBII IIO/IXOJ] K BEIOOPY THIIA ITeccapyst AJIsl KOPPEKIUH UCTMH-
KO-IIEPBHUKAIEHON HEJOCTaTOYHOCTH M NPOQUIAKTUKH IIpe-
JKJAEBPEMEHHBIX POIOB HA OCHOBE OLICHKH TapaMeTPOB IIEHKU
MarTKH.

METOAbI

JAu3aiin ucciaenoBanus

HccnenoBanue npoBeAeHO MO AU3aifHy PaHIOMHU3HPOBAH-
HOTO HPOCIIEKTHBHOTO HccienoBaHust ¢ ydactueM 90 Oe-
pPeMeHHBIX keHIIMH ¢ auarno3om MIIH, xoppurupoBaHHas
aKyLIepCKUM ITIecCapueM, y KOTOPBIX M3Y4aJHCh IapaMeTphl
meiiku Matku 10 u nocie koppekiuu UITH.

Kpurtepuu coorBercTBus
Kpumepuu éxnwouenus

BepeMenHsIe KeHIIMHBI Ha cpokax 19-24 Hemenu ¢ AuarHoO-
3om UIIH, mmHOM melkn MaTKe 25 MM 1 MEHee, OTIpeAeIeHHOM
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IIPY IPOBEAECHUH TPAHCBAaTMHAJIBHOTO YIIBTPa3ByKOBOIO HCCIIe-
nosaans (TBY3U); omHOIITOAHAS GEpEeMEHHOCTb.
Kpumepuu negxniouenus

bepemeHHBIE C IPU3HAKH YTPOXKAIOLIETO CAMOIPOU3BOIIb-
HOIO MO3JHEr0 BBIKMJBIMIA, yrpoxkatomux [1P; MHOromnon-
Hasi OEpEeMEHHOCTh; KPOBSHUCTBIC BBIICICHUS W3 IOJOBBIX
myTeil; OepeMeHHOCTh, HACTYNUBIIAS B PE3yJbTaTe BCIIOMO-
raTrejbHbIX penpoAyKTUBHbIX TexHosnorud BPT; nopoku pas-
BUTHS TUIOAA, WH(EKINOHHO-BOCHAIUTEIbHBIEC 3a00I€BaHNS
BIIArajIuIa.
Kpumepuu uckniouenus

OTka3 DalMEHTKH OT JaJbHEHIEro y4acTHs B MCCIEO0Ba-
HUH, OTKa3 OT AMHAMHYECKOro HaONIOAEHUS; COCTOSHUE Ma-
TEpH 1 IUT01a, TPEOYIOIIHE IPEPHIBAHUS OEPEMEHHOCTH W/HIH
JIOCPOYHOTO POIOPA3PELICHHUS.

YcaoBus npoBeieHUsI UCCJIEIOBAHUSA

HccnenoBanne mpoBeaeHO Ha Kadeape aKyIepcTBa U THHE-
KOJIOTUHM C KypcoM (haKyJibTeTa IHOBBIMICHHS KBAIU(HUKAIIIH
u nepenionrotoBku (PIIKull) yupexxnerus odpasoBanus «lo-
MENbCKUH TOCYNapCTBEHHBII MEIUIMHCKUN YHHBEPCHUTETY,
Ha 0a3e y4upexJeHHs 3ApaBoOXpaHeHUs «IoMenbckas ropoa-
cKas KIMHH4eckas: 6onpHuIa Ne 2» n yupexaenus «lomenn-
CKUH O0OJIaCTHOM IUAarHOCTHYECKUH MEANKO-TeHETHYECKUN
LIEHTp ¢ KOHCyAbTanuen «bpak 1 ceMbsh».

IIpono/:KuTEIbHOCTH HCCJIe0BAHUSA

HaGop ucHBITYyeMBIX M perucTpanusi pesynbraToB IPOBO-
IUINCH B iepuon ¢ staBaps 2015 mo gexadps 2019 roma. I1a-
LIMEHTKY HaOIIIoaniuch ¢ MOMEHTa YCTaHOBJICHHUS IMarHosa
U 10 MOMEHTa 3aBepiieHus OepemenHoctu. J{umarnos MIH
(umdp mo MKB-10 — O34.3) 6bu1 BEICTAaBIIEH HA OCHOBAaHHU
JAaHHBIX aHaMHe3a, KIMHIUYecKkoro obcieaosanus, TBY3 nep-
BHUKOMETPHHU.

Onucanue MeIMUMHCKOI0 BMeLIaTeJbCTBA

OT0op ydacTHUKOB BKJItouasl mpoBeaeHne TBY3 wmep-
BUKOMETPUH Ha cpokax 19-24 wHemenn nisl OUArHOCTHUKH
WITH. BeinonHaacs 0cMOTP BpauoM aKyIIEpOM-THHEKOIOTOM,
cbop aHamMHe3a, OCMOTP B 3e€pKajaX, IPOBEICHHE MHKpPO-
CKOIMYECKOTO M OaKTEpPHOJIOTNYECKOr0 MCCIICNOBAHUS OTIC-
JISIEMOTO TOJIOBBIX ITyTEH ISl MCKIIIOUEHMsS WH(EKIIMOHHO-
BOCHAJUTENBHBIX 3a00NeBaHnil Biaranuma, Y31 Bo Bropom
TpHUMeCTpe OEPEMEHHOCTH C LIENbI0 UCKIFOYEHHUs] MHOTOILIO-
IV W TIOPOKOB Pa3BHUTHA IUIOAA. BceM manmeHTkaMm mocie
TIOATBEPKJCHUSI OTCYTCTBUSI YpPOT€HUTAJBHBIX HWH(EKINHA
IIPU HOPMAJILHOM TOHYCE€ MHOMETpPHUS IPOBOJUIACH KOPPEK-
st ML H myTem BBeieHHS MITH aKyIepCKOTO pa3rpy’Karomero
Tnieccapusi, WK 1IePBUKAIBHOTO Mep(OPUPOBAHHOTO MECCAPHS
(0o6a meccapus mpousseneHsl OO0 «Cumypry», PecmyOmika
Benapyce). Pasmep meccapueB nondupasics B COOTBETCTBHH
C MHCTPYKLIHEH MPOM3BOJUTEINSI B 3aBUCHMOCTH OT HAJIWYUs
POJIOB B aHAMHE3€, pa3Mepa BEpXHEH TpeTH Bllarajauila u qua-
MeTpa IIeHKU MaTKy, u3MepeHHoro npu Y3U. YcraHoBka nec-
capusi TIPOBOAMIIACH B THHEKOJIOTHYECKOM Kpeciie B acerTH-
YECKUX YCIOBHUSAX. AKYIIEPCKHH pas3rpyKaroluii meccapui,
nMmeronmit Gopmy Tpanenuu ¢ 3aKpyICHHBIME YITIaMH, TIPE-
BapUTENBHO PACIONarajly B BEPTUKAIBHOMN IUIOCKOCTH Y BXO-
Jia BO Biarajuiie. BBoguim neccapuii HauMHas C HUXKHETO T10-

JIYKOJIbIIa IIUPOKOTO OCHOBAHHS, 3aTEM BEpXHEE MOIYKOJIBIO
IMIMPOKOTO OCHOBAHWS W IPOABUTAIH BECh TEeCCaphil BIIyOb
Braranuma. [leccapuit pasBopaunBaiy B KOCOIONEPEUHOE MO-
JIO)KCHUE OTHOCHTENBHO OCH TeJla MAlMCHTKH U pa3Mellaln
MIMPOKUM OCHOBAaHHEM B CBOZE BJIArajMIla, y3KMM — K JIOH-
HOMY COWICHEHHIO, IIefika MaTKd — B I[CHTPAJIEHOM OTBEp-
ctum meccapus. LlepBUKabHBIN TIeccapuii, UMEIOIUi popMy
nTyOOKOM Yalliy, epesi BBEACHHEM COKUMaIH NaJIbIIAMU PYKU
JUIS. YMEHBIIEHHUS €T0 pa3Mepa W MajbIM CEUYCHHEM BBOIVIH
BO BJIarajuile >XCHIIMHbI. Pa3BopauuBanu meccapuil Takum
obOpa3om, 4TOOBI IIeliKa MaTKH pacrojiarajiach B IEHTPaIb-
HOM OTBEpPCTHH, a BBIITYKJIasl YacTh Neccapus Obliia oOpaleHa
K CBOJIAM BJIaraJjiuina.

Hcxonb! uccaenoBanus
OcHo6Hoil ucxo0 uccinedosanus

KoHeuHO# TOYKOH MCCIICIOBAHUS CUNTAIH 3aBepIICHUE Oe-
PEMEHHOCTH poJaMH Kak Ha cpokax Oonee 37 Hemens recra-
i (3ddexruBHoe npeaynpexaenue [1P), Tak u mocpouHo
10 37 Hexenb, KOTJA YIUTHIBAIN CPOK, 10 KOTOPOTO yIaIoCh
MPOJIOHTUpOBaTh OepeMeHHOCTh. OneHnBau 3PPEKTHBHOCTH
aKyImIepckoro pasrpysxatomiero neccapus (APII) u mepBukanb-
Horo niepdopuposannoro neccapus (L{I1) mis mpodunakTuku
IIP u ompenensuin napaMmerpsl IIEHKH MATKH, U3MEHSEMBbIE
npu ucnonszoBanuu APIT u LI qia newenusst UIIH. Ananu-
3UPOBAIM YacTOTy Pa3BUTHUS OCIIOXKHEHUH IOCJEe BBEACHUS
HeccapueB: CMEIIEHHUE Teccapusi, MponabupoBaHie MIOTHBIX
000104eK BO Biarajuile, OTeK HIEHKHM MAaTKH, CIapK OKOJIO-
IUTOTHBIX BOJI, TOBBIIIEHHBIH TOHYC MHOMETPHSI.
MononnumenvHulil ucxoo ucciedosanus

HccnenoBanueM He IPeayCMOTPEHBI.
Memoowvi pecucmpayuu ucxo00e

DddexruBrocTh Koppekimu WMIIH B rpymnmax orneHuBanach
KaK 9HCIIO CITyJaeB poJoB B cpoke bornee 37 Henmens OepeMeHHO-
ctu (cpounsle poasl). [TapameTpsl melKH MaTKH OLIEHHBAIIICH
Ha amnmaparax YJIBTPa3ByKOBOM JMAarHOCTHUKH, OCHAICHHBIX
TpPaHCBaruHAJIBHBIM JATYAKOM C pabodeld wactoroir 5 MI.
[Tpu TBY3 1iepBuKoMeTpUN ONIPEIEIISIIN: OOIIYIO ATUHY HCT-
MuKo-IiepBuKanbHoro otaena (OALO) B MM; [THHY COMKHY-
TOM uyacTu nepBukaibHoro oraena (JJCULIO) B mm; rmyOuny
MpOTabUPOBaHNS TUIOJHBIX 000JIOUEK B LEPBUKAIBHBIN KaHAI
(T'TI) B MM; packpbiThe U popmy BHyTpeHHETO 3eBa (B3) B MM;
3HadeHue yTtepo-liepBukanbHoro yrma (YL[Y) B rpamycax.
W3mepsin napameTphl WEHKKH MaTKd HAYUHAsi O 2—3-ro JHs
Iocyie BBEACHU Neccapys U Jajee B AMHAMUKE C HHTEPBAJIOM
1 pa3 B 4 Hemenmu 1o 36 Henmenb GepeMEeHHOCTH FUTH 10 MOMEHTA
1P u cpaBHUMBaIM B 3aBUCHMOCTH OT THIIA ITeCCapusl.

Panpomuzanus

beutn chopMupoBaHbl ABE TPYMIIBI CIlydalHBIM OOpa3oM.
Bribopka manmeHToK B TpymIsl (POPMHPOBANACH IOCIEIO-
BaTeJIbHBIM METOIOM II0 Mepe OOpalleHus 3a MEIUIMHCKON
moMomneio. B meproit rpynme (rpymma APIT) Obur BBemeH
aKyIIepCKU pa3Tpy’Karoluii neccapuif, BO BTOpol (rpymma
IIT) — nepBuKanbHBIN IepHOPHUPOBAHHBINA TIECCAPHIA.
OobecneyeHre AHOHUMHOCTH JaHHBIX

ABTOPBI UCCIICTIOBAHUS TIPU MOJIYYCHUHU U JajbHEUIICH 00-
paboTKe MepPBUYHBIX JAaHHBIX MAIIHEHTOK IIPOBOIMIN 00€3TH-
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yuBaHue. BBoAWIICS HOBBIN KIIIOUEBOM KOI JJIA NapamMeTpoB
MalMeHTOK B CITy4yae UCCIeI0BaHNs, O€3 OIvIalleHus MPUBI3KU
KOZIa K IEPCOHAJIbHBIM JJAHHBIM.

CratucTtuyeckue npouenypsl
Ipunyunwt pacuema pazmepa evloopKu
Pa3mep BHIOOPKH MPEABAPUTEILHO HE PACCUHTHIBAJICS.

CraTucTH4eckue MeTOAbI

[IpoBeneH crarucTU4ecKuii aHANINU3 MOMYICHHBIX JaHHBIX.
XapakTep pacnpeneneHus AaHHBIX OTIMYAICS OT HOPMallb-
Horo (ucronb3oBaH kpurepuil lllanmpo — Ywmika), mostomy
KOJINYECTBEHHBIE [TapaMETPhI IPEICTABIICHBI B BUJIE MEIUAHBI
(Me) u uHTepKBapTIIBHOTO pa3Maxa (Q1: 03). YacToTHBII
aHAJNN3 TPOBEICH C UCIONB30BaHUEM KPHUTEPHS x> U TOYHO-
TO JBYCTOpOHHEro kpurepusi dumepa (p) i MajbX BBIOO-
pok (MeHee 5 HaOmiomeHW) IS YETBIPEXIIOIBHBIX TAOIHIL.
Jnst ONEeHKH paziauyuid MeXKAy HE3aBUCHMBIMH BBIOOpKAMH
MIPUMEHSIM HellapaMeTpuueckuil kputepuit Manna — Yuthu
(U), 3aBuCHMBIMHU BBIOOpKaMH — KpUTepuil Buikokcona (Z).
Omnpenensuii OTHOILICHHE IIAHCOB COOBITUSI B OTHOM TpyIIIe
K IIaHCaM 3TOro ke coObiTHsa B Apyroit rpynme (OR; 95%
CI; p). HnarHoCTUYECKYH0 3HAUUMOCTh KOJHUYECTBEHHBIX
nokasareneil oneHuBanu npu nomorun ROC-ananuza, pac-
cunthiBat AUC (Area under Curve), ee 95% CI, Se (uys-
CTBHUTENBHOCTb, %), Sp (cmenuduanocts, %). Crarucrude-
cKas 00paboTKa JaHHBIX MPOU3BOANUIIACH C MCIIOIH30BAHHEM
makera mporpamm Statistica 10.0 (StatSoft, Tulsa, CIIA)
u MedCalc 10.2.0.0 (MedCalc, Mariakerke, benbrus). Craru-
CTHYECKH 3HaYMMBbIE PA3IHUHs CUUTAIH IIPU YPOBHE OIINOKU
p< 0,05.

PE3VYJIBTATBI

dopmupoBanue BHIOOPKH (TPYII) UCC/IEAOBAHMS

®opmupoBaHre BBIOOPKM TIPOBENEHO B COOTBETCTBHU
C KpUTEpHUsIMH BKJIIOUEHHMS M HeBKItoueHus. s mpoBene-
HUS UcclienoBanusa Obutn BKIroueHsl 100 maruentok ¢ MITH,
50 u3 xotopeix O0buT BBemeH APIT m 50 — III. U3-3a gams-
Heimero otkaza 9 nmanueHTok ¢ APII u 1 nmanuentku c L1
or nuHamuueckoil TBY3 nepBukoMeTpun OKOHUYATEIbHBIH
aHaJM3 PEe3yNbTaTOB MCCIeI0BaHus mposeneH y 90 6epemeH-
HbIX. B pesyabrare B rpymmy APII Bonwia 41 GepemenHast,
Bo Bropyto L{IT — 49 Gepemennbix. brnok-cxema nu3aiina mc-
ClIeZIOBaHMS NIPUBEACHA Ha PUCYHKe 1.

XapakTepucTHKH BbIOOPKH (TPYII) HCCJIETOBAHUSA
Bospact xenmus rpynmnst APIT cocrasun 27 (26; 32) ner
U CTaTHCTHYECKH 3HAYMMO HE pa3ziInyajcs C >KCHIIHHAMH
rpynmsl HIT — 28,5 (26; 31) rona (U = 811; p = 0,98). I'ecra-
LUOHHBIN cpok nmpoBeneHust koppexkuun UIH APII coctaBun
167 (154; 173) nHeit, 9T0 HE UMENO CTATUCTUYECKU 3HAYUMBIX
paznuumii co cpokom BBeaeHus LI — 166 (156; 173) nueit
(U=941; p = 0,61). ['pynnsl He pa3nUyaInCh MO MAPUTETY
OEpEeMEHHOCTH ¥ POJOB: JIOJS TIOBTOPHO OEPEMEHHBIX JKEH-
e coctaBmwia 75,6 % (31 u3 41 xenmmnsr) B rpynmne APIT
u 81,6% (40 u3 49 xenuwmn) B rpymme LIT (x> = 0,192; p =
0,661). IToBropHOpOmAmMU ObLTH 46,3 % (19 u3 41) xen-
e B rpymme APIT u 34,7 % (17 uz 49) — B rpynme 1IT (y* =
0,823; p = 0,364). HeBpiHammBanue OepeMEHHOCTH B aHAM-
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=
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e - OTKa3 OT yJacTHs B HccienoBannu (n = 3)
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£ | | |
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HckmroueHs! n3
aHammsa (n = 0)

WckmroueHs! 13
anammsa (n = 0)

Ananns

Puc. 1. brok-cxema au3aiiHa UccIeIOBaHUS

Tpumeuanue: 610K-cXxema 8bINOIHENA ABMOPAMU (COTACHO PEKOMEH-
dayusam CONSORT). Coxpawenus: APIl — axywepckuti pazepyaica-
fowuii neccaputi; L{I1— yepeukanvhoiii nepghopuposanmbiil neccapuil.
Fig. 1. Schematic diagram of the research design

Note: performed by the authors (according to CONSORT recom-
mendations). Abbreviations: APII — obstetric unloading pessary;
LIT— perforated cervical pessary.

He3e Habmomanoch y 36,6 % (15 u3 41) mammeHTOK Tpymiis!
APIlny 26,5% (13 n3 49) xenmus B rpymnme L1, aro 65110
conocrasumo (y2 = 0,636; p = 0,425).

OcHOBHBIE Pe3yJbTATHI HCCIEI0BAHUS

Iecranmonnsiii cpok Bepudukanuu WMIH y OepemeHHBIX
rpynmnsl APII coctasun 159 (147; 165) nueii u He pa3znuyain-
cs co cpokoM auarnoctuku MIH B rpynme LIIT — 160 (154;
164) nueit (U= 872; p=0,5). [IpoBeneH cpaBHUTEIBHBIN aHa-
JIN3 mapaMeTpoB Ieiiku MaTku 1o AaHHeIM TBY3U npu nep-
BUYHOM ycTaHOBJIeHUHM auarHoza MIIH. YV Bcex mamueHTOK
B uccinenoBanuu JJCUIIO Obuia meHee 25 MM, B TO BpeMs
Kak 00IIas UiMHa IMeWku MaTku ¢ yuetoM BopoHku (O110)
Obu1a 3HAYMMO OobIle, 10 40 MM, YTO HEPEKO TPAKTOBAJIOCH
Kak HOpMalbHasl JUIMHa IIeiku Matku, u puck IIP Ha mpen-
BapUTEJILHOM 3Talle HeOOLEHUBAJICS. YIBTpa3BYKOBbIE Mapa-
METpbI HIEHKH MaTKu 110 npoBeaeHus koppeknuu UIIH pas-
JIMYHBIMU THIIAMH II€CCapHeB OBUTM COMOCTaBUMBI B TpyIIIax
APIT u IIIT (Ta6m. 1).

Ha 2-3-it nenp mocne BBeA€HUS TeccapueB MpU OMpoce
MAIMEHTKH 00euX TpyIIl He NPeabsBisin kanod. [Tosrop-
HO OBUIM HCCIIeoBaHBl apaMeTpshl Hieiku matku. Ha ¢one
BBEJICHUS NeCCapHUEB NMPOU3OILIH U3MEHEHHUS] HEKOTOPBIX Ta-
paMeTpoB IIEHKU MaTKH, KOTOPbIe 3aBUCENIN OT BUJAA IIpUMe-
HEHHOTO Teccapus (Tabi. 2).
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Tabnuna 1. [TapameTps! EHKN MaTKH 10 KOPPEKIIMHM HCTMUKO-LIEPBUKAJILHOM HEIOCTATOYHOCTH B IpyIIax CpaBHEHUSI,

Me (25; 75)
Table 1. Cervical parameters before correction of isthmic-cervical insufficiency in comparison groups, Me (25; 75)
I'pynna 1 (APIL I'pynna 2 (III1 CrarucTu4ecKkne
HMapaverper Y (n= 4(1) ) py(n = 49()]-l ) napametpsi: U, p
OJI11I0, MM 29 (23; 36) 26 (23; 34) U=978;, p=0,83
JICUIIO, mMm 23 (20; 23) 23 (21; 24) U =923; p=0,51
I'TI, Mmm 7 (0; 15) 7(0; 12) U =959; p=0,71
B3, Mmm 7 (0; 12) 6 (0; 10) U=952; p=0,67
YIY,° 115 (110; 130) 110 (100; 130) U=_872;p=0,28

Ipumeyanue: mabauya cocmasnena asmopamu, Cokpawerus: APl — axywepckuil pazepyacarowuti neccaputi; L{I1— yepgukanvhwiil nep-
¢opuposannviii neccapuii; OLO — obwasn onuna yepguranvrnoeo omoena; JCHLO — onuna comKkHymoil yacmu yepeukaibHo2o omoend;

'l — 2aybuna nponabuposanus niooHvix 0borouex, B3 — enympennuil 3e6; Y1V — ymepo-yepsuxanvhuiii yeos.
Note: compiled by the authors. Abbreviations: APII — obstetric unloading pessary; L{II — perforated cervical pessary;, OALO — total
length of the cervical region; JJCHYL]O — length of the closed part of the cervical region; I'Ill — depth of prolapse of membranes;, B3 —

internal os; VLIV — uterocervical angle.

Tabnuma 2. [TapaMeTpsl HIEHKH MaTKH ITPH MPOBEICHUH TPAHCBATMHAIBHOTO YIBTPa3ByKOBOI'O MCCIEAOBAHMS IO KOPPEK-
IIUY HCTMHKO-IIEPBUKAIBHOW HEAOCTATOYHOCTH U HA 2—3-1 IeHb MOCIIe KOPPEKIIUH HCTMHUKO-IIEPBUKAIBHON HEJOCTATOU-
HOCTH ITPH HOMOIIIX aKyIIEPCKOr0 Pa3rpyKaromero neccapus 1 HepBUKAIBLHOTO Nep(OpHpOBaHHOTO NIeccapus,

Me (25; 75)

Table 2. Cervical parameters in transvaginal ultrasound before correction of isthmic-cervical insufficiency and on days
2-3 after correction of isthmic-cervical insufficiency using obstetric unloading pessaries and perforated cervical pessaries,

Me (25; 75)
Moxasarens I'pynna 1 (APII) (n = 41) I'pynna 2 (IIIT) (n = 49)

10 nocJie 110 nocJje
OJI1IIO, mm 29 (23; 36) 30 (32; 35) 26 (23; 34) 29 (25; 33)
JCYIIO, mMm 23 (20; 23) 22 (19; 25) 23 (21; 24) 25 (21; 27)*
I'TI, mm 7 (0; 15) 5(0; 12) 7(0; 12) 0 (0; 10)
B3, MM 7 (0; 12) 5(0; 12) 6 (0; 10) 0(0; 12)
YIY,° 115 (110; 130) 100 (90; 115)* 110 (100; 130) 110 (105; 125)
Craructuyeckue Cha o
napameTpL: Z, p Zyy=23,p=0,021 Zyeuno= 2,0, p = 0,009

Ipumeyanus: mabauya cocmasnena agmopamu; * p < 0,05 onsa Z-xpumepus Bunxokcona. Cokpawenus: APIl — axywepckuil pazepyca-
rowuil neccapuil; L{I1 — yepsuxanvuwiii nepghopuposannuviii neccapuii, OO — obwasa oruna yepsuxaivrozo omoena, JCHLO — onuna
COMKHYmOU Yyacmu yepsuxaivHozo omoena, I'll — eaybuna nporabuposanus niooHvix obonouex, B3 — enympennuil 3e; YLV — ymepo-

YepBUKaabHbIL Y2Oil.

Notes: the table was compiled by the authors;, * p < 0.05 for z value from the Wilcoxon test. Abbreviations: APIl — obstetric unloading
pessary; LIII — perforated cervical pessary;, OO — total length of the cervical region; JCULIO — length of the closed part of the cervical
region; I'll — depth of prolapse of membranes; B3 — internal os; VL[V — uterocervical angle.

Ha ¢one BBenenns APII mpomcxommino 3Ha4MMOe yMEHb-
menne YIY co 115 (110; 130)° mo 100 (90; 115)° (Z = 2,3;
p = 0,021), xak clencTBue, MPOUCXOAWIO Iepepacipese-
JIEHWE JaBJICHUS, OKa3bIBa€MOTO IUIOAOM M OIKCTPAILIozo-
BBIMH CTPYKTYpaMH, C HIEHKH MaTKH Ha MepeHUH HYDKHUHA
Maro4HbIi cerMeHT. Takum oOpas3om, peanmuzoBaics 3pexT
pasrpy3KH IIEHKH MaTKH MPH COXpaHEHHH WCXOIHOH ee JUIn-
Hbl. He HaOmoanoch cMpIKaHUs! BHYTPEHHETO 3€Ba M YMEHb-
LIEHUsI TTPOIabUpPOBaHUsI 000JIOUYEK B IIEPBUKAIBHBIN KaHaI.
B cBoro ouepens, koppekius UIH npu nomomu LI npuso-
JWja K 3HAYMMOMY YBEJIWYEHHIO JUIMHBI COMKHYTOW YacTH
meiiku mMatku ¢ 23 (21; 24) mm 10 25 (21; 27) MM (Z=2,6;p =
0,009), 1 oTmeyanach TEHICHIMS K YMEHBIICHHIO IIIyOWHBI
Ipos1aOMpOBaHMS TUIOAHBIX 000JI0YEK B IIEPBUKAIBHBINA KaHA
(Z=1,9; p = 0,06). Takum oOpa3zom, peanuzoBaics dPPexT
CMBIKaHUs IIeHKH MaTKH.

20 2024 | Tom 31 | Ne 5| 15-25

JanbHelilee AIUHAMMYECKOE WCCIIEAOBAHUE IO3BOJIUIIO
OIICHUTH JTOJITOCPOYHOCTH HAOIIOMACMBIX HA ()OHE BBEACHUS
neccapueB u3menenuid. JJunamuka JJICHLO nocie koppekun
WNIH npu nomouu APIT u LIT npencraieHa Ha pucyHke 2.

ITocne BBenenus APII yxxe HaunHas co 2—3-r0 AHA U Janee
B TeucHUEe 16 Henenp ObLIO OTMEYCHO MOCTEICHHOE 3HAYU-
moe ymenbienue JCULIO ¢ 23 no 18 mm (Z =42;

uepe3 4-8 Hexens -
p=0000%2Z . =39 p=00009 Z =

4epe3 12-16 Henenn -
2,1; p = 0,046). Habmonaemoe yeenmuenue JCULIO Ha done
BBezieHUs [[I1 ObUTO OTMEUYCHO TONMBKO B TEpBEIC 4 HEIEIH,
a Jlajiee TakKe MPOH30IILIO TIOCTEIIEHHOE 3HAYMMOE YMEHBIIIe-
nue JICULIO B teuenue 12 Henens (qupea 48 werem i — P =
0,0002; qupez § 12 oo L — 5,2; p<0,0001), uTo CBHIACTETHCTRY-
€T 0 HeJIOATOCPOYHOCTH 3 (heKTa CMBIKAHUS MIPU HCIIOTH30Ba-
wuu L. [Insg qyx rpynn OepeMEeHHBIX HE3aBUCHMO OT THIIA

HCIOJb3YyEMOI0 neccapus OBLIO YCTAHOBJICHO, YTO Y KCHIIUH
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Puc. 2. JlnunaMuka U3MEHEHH S JJIMHBI COMKHYTOH 9aCTH MEHKH MaTKH (MM) IIPpU KOPPEKIIHH HCTMHUKO-IIEPBUKAIIEHON HElT0-
CTaTOYHOCTH Pa3HBIMU THUIIAMH IIECCAPUEB

Ipumeuanue: pucynok evinonnen asmopamu. Coxpawenus: APII — axywepckuil pasepyscaiowuti neccaputi; L[IT — yepeuxanvubiii
nepgopuposannwiii neccapui; [CHYLO — onuna comknymoil uacmu yepeuKaibHo2o omoed.

Fig. 2. Dynamics of change in the length of the closed part of the cervix (mm) in the correction of isthmic-cervical insuffi-
ciency using different types of pessaries

Note: performed by the authors. Abbreviations: APII — obstetric unloading pessary; L{II — perforated cervical pessary; JCULJO —
length of the closed part of the cervical region
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Puc. 3. [luramMuka U3MEHEHUS yTEPO-IIEPBUKAIBHOTO yTia (°) IpH KOPPEKIINH UCTMUKO-IIEPBUKAIEHON HETOCTATOYHOCTH
Pa3sHBEIMU TUIIAMH [IECCAPUEB

Ipumeuanue: pucynok swvinoanen asmopamu. Coxpawenusa: APII — axywepckuil pasepyscarowuii neccapui; LTI — yepsuxanvhulil
nepgopuposannsiii neccaputi; YL[Y — ymepo-yepaukanvhuiil y2oi.

Fig. 3. Dynamics of changes in the uterocervical angle (°) in the correction of isthmic-cervical insufficiency using different
types of pessaries

Note: performed by the authors. Abbreviations: APII — obstetric unloading pessary; I{I1 — perforated cervical pessary; VL[V — utero-
cervical angle

Ky6anckuit Hay4uHbIi MenunnHcKui BecTHUK / Kuban Scientific Medical Bulletin 21
2024 | Tom 31 | Ne 5| 15-25



OPUT'MTHAJIBHBIE CTATBU / ORIGINAL ARTICLES

KIIMHUYECKA S MEJULIUHA / CLINICAL MEDICINE

¢ IIP nmo cpaBHEHMIO C >KECHINMHAMM, POAMBIIUMU B CPOK,
HabOromanmoch 3Hauumoe ymenbiienune JICUILIO  mexnmy
28 u 32 Henessimu OepeMeHHOCTH (depe3 8 u 12 Heaens mocie
KOppeK1uu), oHo cocraBuiio 4 (2; 10) mm npotus 2 (0; 3) MM
(U=1356; p=0,0001). s obeux rpyImi BbIIBICHO OPOTrO-
Boe 3HaueHHe yMmeHbineHus JCUIIO mist mporHo3upoBaHUs
CIIP. Tak, ymenbinenue JJCUHLIO Oosnee 4 MM mpu mocieno-
BaTEJILHOM HCCIIEIOBAaHUY B 28 U 32 HeJleNn y KEHILUH C KOp-
puruposannoii UIIH sBunock 3HaunMbiM pakropom pricka [1P
(AUC =0,748; Se = 50,0%; Sp =91,1%; 95% CI — 0,628—
0,845; p = 0,0042).

JluHaMuKa U3MEHEHHUs yTepOo-1EPBUKAIIBHOIO yIIa [IPH KOp-
PEeKIUU MCTMHKO-HepBHKaﬂbHOﬂ HEIOCTAaTOYHOCTHU PA3HBIMU
TUIIAMHU TIECCApHEeB MIPECTAaBICHA Ha PUCYHKE 3.

[Tocne BBemenust APII momyuen ponrocpousslii addexr
B otHomeHuu YIIY. 3naunmoe ymensinenune YLV, Habmro-
JaemMoe yke Ha 2—3 CYTKH IOCJIe KOPPEKIHH, COXPAaHsIIOCh
u uyepe3 12—-16 nemenn (qu 12 weems aprt — 2535 P = 0,021,

wepes 16 nerems AP — 2,2; p = 0,046). B cBorwo ouepenn, Kop-
pexuus MUIH LI He TOonpko He mpuBOAMIIA K W3MEHEHUIO
VIV Ha 2-3 neHb mocie BBEACHUS Ieccapusi, HO Ha CpPOKe
28 Henenb (yepes 8 Heelb MOCe KOPPEKIIUK) HA0II0AaI0Ch
3HaunMoe ysenuuenue YIIY co 110 (105; 125)° o 116 (110;
130)° (Z = 3,1; p = 0,003). s obeux rpymnn yCTaHOBJICHO
moporoBoe 3HaueHue YIIY Ha cpoke 28 Henenb OepeMeHHO-
CTH, paBHOe WiH Oosbuiee 112°, mpu KOTOpPOM C 4yBCTBH-
TEJNIBHOCTBIO 62,5 % u cneunpuunoctsio 71,4 % MOXHO Npo-
rHo3upoBarts IIP (AUC = 0,733; 95% CI — 0,628-0,822;
p=0,0001).

Junamuueckoe TBY3U no3Bosnino CBOEBPEMEHHO BBISIBUTh
MPaBUJIbHOCTDL PACIIOJIOKCHUA TIECCaApUad U P OCJ'IO)KHGHI/II‘/II,
BO3HUKIINX Ha (l)OHe BBCIACHUA pa3HbIX THUIIOB IECCAPUCB
(tabm. 3).

B cnydae cMereHus neccapus B €ro IIEHTPaJbHOM OTBEp-
CTHH BHU3yaJIM3UPOBAJIACh JIMIIb YaCTh MepeHel ryObl HelKn
MaTKH W/WIY epeHsIsa CTeHKa Biaranuia. CMelleHue necca-
pus B 1iesiom HaOmonanock B 14,4 % (13 u3 90) ciayvaeB uc-
MIOJIb30BAHUS TIECCApUEB, B KAKAOM IIITOM CIydae BBEACHUS

APIT n y 10,2% Gepemennbix ¢ LI1. ¥ 2 naunentok ¢ APII
(4,9%) u | mauuentku ¢ LII (2,0%) cmemenue neccapus
OBLIO BBISIBIEHO HA CPOKaxX J0 28 HEAEeNb IeCTalluy, TIPH 3TOM
B 100 % cnydaeB B MOCHENYIOIIEM Y 3TUX KSHITUH MPOU30II-
nu [P (ma cpokax 229, 246 u 255 nuei). Y 3 (7,3%) xeH-
muH ¢ APIT u 4 (8,2%) nauuentok ¢ L{I1 cmemenne ObuI0
JIUarHOCTUPOBAHO Ha Cpoke 32 HelenM recTalluy, MpH 3TOM
B 71,4% (2 mammentku ¢ APII u 4 — c LII) cnydaeB npou-
3omwty [IP. Eme y 3 u (7,3 %) 6epemennnix ¢ APIT cmemenue
OBUIO AMArHOCTHPOBAHO HA CPOKe 36 Hemelb, MPH 3TOM BCE
JKSHIIMHBI POIUIIU B CPOK.

Pa3BuTHe oreka IIeHKH MaTKU HaOJIONAIOCH B UCCIIEN0BA-
HUN Y 5,6 % (5 13 90) KEeHITUH, U TONBKO B CIIyyasiX BBEACHUS
LII. Tem He MeHee pa3BUTHE OTEKA IIEHKU MaTKW HE MOBJIUS-
JIO Ha UCXOJ OEPEeMEHHOCTH, Tieccapuil ObLI 3aMEHEH Ha 00JIb-
KK 110 pa3Mepy, U Y BCeX ITUX NAlMEHTOK POJbI TPOU30IILIN
B CPOK.

[TponabupoBaHue TIOAHBIX 000JIOUYEK 3a MPEAEbl HapyX-
HOTO 3€Ba HIEWKM MaTKH WJIM BO BJArajuile UMeNo MeCTO
B 4,4% (4 u3 90) ciryuaeB He3aBUCHUMO OT TUMa neccapus. B 2
(2,2 %) ciryyasix 6epeMeHHOCTh ObLIa MPOJIOHTUPOBAHA JI0 JI0-
HOIIEHHOTO CPOKa (B OJTHOM CiIyyae y IallUeHTKH ObUT BBEJCH
APTI, Bo Bropom — IIT) u B 4,1 % (2 u3 49) ciny4yaeB Koppek-
unu UIH LT npousouu I1P.

Crnamk B 00NacTd HWKHETO MONIOCA IUIOAHOTO IMY3bIpPs
cthopmuposaincs B 8,9 % (8 uz 90) ciyuae. HacTora BO3HUK-
HOBEHHMSI ClIajKa He 3aBucesia OT BuJa neccapus. OH Haliro-
nancsty 12,2% (5 u3 41) xenmun ¢ APIL, y 6,1% (3 u3 49)
skeHuH ¢ LI1. TlosiBnenue ciajpka sIBUIOCH HEOIAromnpHsT-
HBIM (haKTOpOM JIst Hcxoja ponoB. B 75% (6 u3 8) ciyuaes
NIPY HAJIMYMH Cl1aJKa OEpeMEHHOCTh IpepBajiach J0CPOUHO.

[ToBBIIEHHBIIT TOHYC MHOMETPHSI HUKHETO CErMEHTa MaTK1
Ha ()oHe BBeJIcHHUs meccapus Obut BesiBIeH y 21,1 % (19 u3 90)
JKCHIIMH TPYII HCCIEIOBAHUS U 10 YacTOTe HaOIOACHUS
HE 3aBHCeJI OT THIIA BBEJEHHOTO reccapus. B obeunx rpymmax
HE3aBHUCHMO OT THIIA [leccapusi YCTAaHOBICHO, YTO Y JKEHIIUH
¢ IIP, no cpaBHEHMIO C KEHIIMHAMU CO CPOYHBIMU pOJAMH,
3HAUMMO Yalle HaONIONAJCs MOBBINICHHBI TOHYC MHOMe-

Tabnuma 3. YacToTa 1 XapakTep OCJIOKHEHNH ITOCIe KOPPEKIIMH HCTMHUKO-IIEPBUKAJIBHON HEOCTaTOYHOCTH Pa3HBIMHU
TUTIaMH TIECCApHEB 10 JaHHBIM TPAHCBAIMHAJIBHOTO yIBTPa3ByKOBOTO UCCIIEIOBAHUS
Table 3. Frequency and nature of complications after correction of isthmic-cervical insufficiency with different types

of pessaries according to transvaginal ultrasound

I'pynna 1 (APII) I'pynna 2 (IIIT) YpoBeHb
Ipuznak TBY3UN (n=41 (n=49) CTATHCTHYECKOH

aoc. OTH. aoc. OTH. 3HAYMMOCTH, p
CwmenieHue neccapus 8 19,5% 5 10,2 % x*=1,56; p=0,24
OTek menKu MaTKU 0 0 5 10,2 % 2p (F) = 0,06
[TponabupoBaHue MIOXHBIX 000JI0UEK | 2.4% 3 6.1% 2 (F) = 0,62
BO BIIAraJInIIe
Ciak OKOJIOIIOTHEIX BOJ, 5 12,2% 3 6,1% 2p (F)=0,46
[ToBBINIEHHBIH TOHYC MUOMETPHS 9 21,9% 10 20,4% x>=0,01; p=0,98

Ipumeuanue: mabruya cocmasnena aemopamu; Coxkpawenus: TBY3U — mpanceacunanvhoe yiompaszeykosoe ucciedosanue; AP — axy-
wepckuil pasepyscarowuii neccapuil; L{I1 — yepsuxanvhwiii nepgopuposannviii neccaputi; 2p (F) — 0eycmoponnuii mounwiii kpumepuii Qu-

wepa; TBY3U — mpanceazunanvroe yibmpaszeykosoe ucciedo8anue.

Note: compiled by the authors. Abbreviations: TBY3U — transvaginal ultrasound; APII — obstetric unloading pessary, L[l — perforated

cervical pessary; 2p (F) — two-tailed Fisher’s exact test
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Tpust — y 46,9 % (15 u3 34) xenmun npotus 7,4 % (4 u3 56)
JKEHIIMH COOTBeTCTBEHHO (¥ =15,217; p=0,0001). ITpn 5TOM
manc passutus [1P ysenmuusancs B 8,1 paza (OR =8,1; 95%
CI — 2,6-25,2; p = 0,0003) He3aBUCUMO OT CpPOKa recTalui,
KOT1a HaOJI0asICsl MOBBIMICHHBIN TOHYC MHOMETPHS M BO3pa-
ctan puck I1P B 23,3 pa3a npu HaTU4UK NOBBILIEHHOTO TOHYCA
MHOMeTpus Ha cpoke 32 Hexenu Gepemennoctu (OR = 23,3;
95% CI — 2,7-19,7; p = 0,004), uto TpeboBaso JOMOIHU-
TEJIbHBIX Ha3HAYeHWH Ul COXpaHsIoIEeH OepeMeHHOCTh Te-
parnum.

Jomnst cpodyHbIX pomoB y manueHTok rpymisl APIT cocrasuna
61,0% (25 u3 41 >xeHIIUHBI) U HE MIMeJIa CTATHCTHYSCKU 3HAa-
ynMbIX pasznuuuii ¢ rpynnoit LI, roe B 64,7 % (31 u3 49 xeH-
[IMH) CIlydaeB NPOW3OILIA POABI TPH TOHOIIEHHOH Oepe-
mennoctd (y* < 0,0001; p = 0,996). T'ecTaunOHHBIH CPOK
Hactyrtutenus I1P B rpynme APII cocraBun 247 (230; 253)
nHel, a B rpymme LIIT — 245 (225; 254) gueit u 6511 comocTta-
BuM (U = 139; p = 0,870). IIpu 3TOoM B 2 ciydasx mocie Kop-
pexiun LT npousomen no3qHui BEIKUABIN B 21-22 Henenu
[0 THIY pa3pbiBa IUIOTHBIX 000JI09YeK U B | cioydae Koppek-
muu HI1 — panname 1P o 28 Hemenb (Menee 196 mHeid).
[P Ha cpoke 2834 menmenu (196-237 nHeii) HaOIIOMANIUCH
y 8 (8,8%) sxenmuH ¢ VLIH, koppurupoBaHHO# meccapueM,
Ha cpoke 34-37 Henenb (238-258 mueit) — y 23 (25,5 %) xeH-
LIMH ¥ 3HaYUMO HE Pa3IN4ajoch B 3aBHCUMOCTH OT THIIA BbI-
OpaHHOTO TTeccapusl.

JonoJHuTebHbIE PE3YIbTATHI HCCAET0BAHUSA
He nonyuensl.

He:kenareJibHBIE ABJICHUA
He BbIABIICHEL

OBCYXJIEHUE

OrpannyeHusi uccjie0BaAHMS

JlaHHOE MCCIIeIOBaHUE NMEET OTPAHUYCHUS B BHJIC HEOOIb-
IO CTaTUCTUYECKOW MOIITHOCTH M3-32 OTPAHUYEHHOI'0 YKClia
TIAICHTOB.

00001maeMOCTB/IKCTPANIOIA LS

P €3YJIbTAThl 3TOI'0 UCCIICAOBAHUSA MOTYT PACIIPOCTPAHATHCA
" Ha JPYTHUC BUJbI UJIN SKCICPUMCHTAJILHBIC YCIIOBUA UCCIIC-
IlOBElHI/IfI. B YaCTHOCTH, ITPHU HCIIOJIB30BaHUU OPYIUX THUIIOB
NeCcCapueB, OTIIMYHBIX OT NPUMCHACMBIX B TaHHOM HUCCJICHO-
BaHMUM, YJIBTPA3BYKOBAs OLIEHKA MapaMeTpoOB LIEHKU MAaTKU
A0 U MOCJIE YCTAaHOBKH NECCApPUEB MO3BOJIUT OLICHUTH MEXa-
HU3M UX paboThl, a3 dexTnBHOCTS Kak i sieuennst MLIH, Tak
U C 1IeJIbI0 IMarHOCTHKH OCJIOKHEHUH, TPEOYIOIMX JOMOIHH-
TCJIBbHBIX MCOAUIIMHCKHUX BMCUIATCILCTB.

Pe3rome ocHOBHOTO pe3yabraTta ucCjie10BaHus
IIpoBenenHoe uccnenoBaHue MPOAEMOHCTPUPOBAIIO BbI-
COKYI0 3((EKTUBHOCTh M aKyHIEPCKOI'O Pa3TrpyKarollero
neccapusi, ¥ IEPBUKAIBHOTO NEP(HOPUPOBAHHOTO TIECCAPHUS.
[Momyuensl naHHBIE, MOATBEPKIAIOIINE HEOOXOJUMOCTD
I GepeHInPOBAHHOTO MMOIX0/Ia K BBIOOPY THIA Teccapus
JUTS. KOPPEKIINHA UCTMHUKO-IIEPBUKAIbHOW HEOCTATOYHOCTH.
BaxHBIM pe3ynbTaToM SIBISETCS BBISIBICHHE IapaMeTpoB
weliku Matku npu UIIH, koTopble MOXHO KOPPEKTUPOBATh
C TIOMOIIBIO PA3NUYHBIX THIIOB IECCAPHEB M TEM CaMbIM

oonee 3G(DHEKTUBHO MPEIYIPEKIATh PEKICBPEMEHHbBIC
POIBL.

Oﬁcymaelme OCHOBHOI'O pe3yJjibTara HCCJICA0BAHUA

B Hactosiiee BpeMss Ha (pOHE MPOTHBOPCUMBBIX IyONIH-
Karuii 00 3((EeKTHBHOCTH aKyIIEPCKOTO Meccapusi B OTHO-
mennu koppekuuu UIH w mpemymnpexnenns [P [11-14],
a TaKXKe B YCIOBHSAX COBEPLIEHCTBOBaHUs (DOpM, pazMepoB
U Marepuana IeccapueB, JAHHOE MCCIIEOBaHHE IOKa3alo
sadpdexruBrocts APIT n III npenynpexnenus 61 u 64,7%
noreHuuanbHbIx [1P no npuunne UIH, uto cormnacyercs ¢ pe-
3yABTaTaMH TPEBIAYIINX uccuenosanuii [16, 17]. OcHoBHas
NPUYMHA HEOHATAJIBHBIX U MIIQJICHUYECKUX MOTEPh IIPH HEMIO0-
HalMBaHUK OEPEMEHHOCTH CBs3aHa C pojamu Jio 28 Hesenb
[1]. ITo muenuro Y.O. Xiong u COaBT., TOIBKO B CIIy4ae MHO-
rorutoqHol 6epemenHocti All mpexynpeskgaeT Takue poabl
[13]. B namem uccienoBanmu APII u LT mponemoHCTpHpO-
BaJIN BBICOKYT0 3ppextrBHOCTE (100 11 97 % cOOTBETCTBEHHO)
B OTHOIIEHHUHU TpenoTBpaienus paHuux [1P npu oxHoruton-
HOW OEpPEeMEHHOCTH W TIO3BOJIMIIA MPOJOHTHPOBATh OEPEMEH-
HOCTH Ha 14 Henemnb.

ABTOpBI IPOBE/ICHHBIX MCCIIENOBAHNN CKIOHAIOTCS K HE00-
XOIMMOCTH pa3paboTKu Oonee YeTKUX KpUTEpPHEB Ul 000-
CHOBaHUSI MPUMEHEHHS aKyIIEPCKOTO MeCcaphs, a TaKKe yKa-
3bIBaOT Ha HeoOxoauMocTh TBY3-koHTpos 3a napamerpamu
IIEWKH MaTKH, IPaBUIIBHOCTBIO pa3MeIeHHs ieccapus, JoKa-
3BIBAsI, YTO TAKUM 00Pa30M MOKHO MOBBICHTH 3(p(heKTHBHOCTH
WCTIONB30BaHMs neccapus A koppekuun MIH u npexympe-
xknaenus [1P [2, 20-22]. B HacTosimeM McclaeqoBaHUN HEO00-
XOIUMOCTh UG GEPEHIIMPOBAHHOIO BHIOOPA THIA TECCapHUs
00ycIIoBIIEHa TeM, YTO MapaMeTpPbl, KOPPEKTUPYEMBbIE Pa3IHy-
HBIMH Tleccapusmu, ommmyarorca. Ha ¢one BBemenmst APII
MPOUCXOMUT 3HaUMMoe ymeHbIenue YLV (p = 0,021), a xop-
pexuus MIIH npu nomomu LTI npuBoAXT K yBEITUYEHUIO JUTH-
HbI COMKHYTOM yacTu meiku Matku (p = 0,009) u HekoTopoMy
YMEHbIIECHUIO NIYOUHBI TIPONaOUPOBAHUS IUIOIHBIX 000JI0UYEK
B IepBUKANBHEIA KaHa! (p = 0,06). MexaHU3M KOppUTHPY-
towtero neiicteust APII cBsizan ¢ mepepacnpeneneHueM aaB-
JICHUS], OKa3bIBAEMOTO IIIOIOM M SKCTPAIUIOJOBBIMH CTPYK-
Typamy, ¢ IIeHKH MaTKy Ha NEpeAHUN HIDKHUM MaTOUHBIN
CErMEHT, B TO BpeMsl KaK peaju3alys KOPPUTHPYIOIIEro -
texra LI oOycnoBneHa cMbIKaHWEM IeHKH MaTku. OneHka
B komriekce JJCULIO, B3, I'TT u YIIY npu TBY 3-uepsuxome-
TPHUHU BO BTOPOM TPUMECTPE ITO3BOJIUT BHIOPATh HEOOXOMMMBIH
THII [IeCCapHysl ¥ MOIYYUTh MaKCUMaJIbHBIN 3((eKT oT ero uc-
MOJIb30BaHUS.

[IpoBenenue Y3-kouTposs nocie koppekiuu WUITH mecca-
pHEM SBIISETCS HEOTHEMIIEMOMN YaCThIO TaJIbHENILIEr0 IPOrHO-
3aIIP [2, 21]. Ve Ha 2—3-1 CyTKH [TOCJIE BBEJCHHS IIECCApUs
MOXHO OILICHHTh, KaKHe MapaMeTphl MICHKH MaTK{ yIaJoch
CKOPpPEKTHPOBaTh, a AajdbHeWmas nuHamudeckas TBY3-mep-
BUKOMETPUS TO3BOJISIET BBIABUTH IPOIPECCUPOBAHUE YKOPO-
YEeHUS! MEHKU MaTKu ¥ POJIAONPOBAHUS MIIOTHBIX 000I0UEK,
JIMarHOCTUPOBATH TAKHE OCJIOKHEHHMS, KaK CMEICHHUE Tecca-
pHs, OTEK HICHKH MaTKH, MOSBICHHUE CJIaJKa OKOJIOIIIIOIHBIX
BOJI U TIOBBIIEHHE TOHYCa MHOMETpUS, YTO TpeOyeT CBOeBpe-
MEHHOTO IPUMEHEHHUS TOTIOTHUTEIBHBIX JIEUeOHBIX MEPOIIPHU-
SITUWA 11 CHUKEHUs pucka [1P.
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3AKJIIOYEHHUE

ITpu BeIOOpe THma meccapus s npodunakruku 1P

npu HMIIH yneTpa3BykoBblE NIapaMeTpbl LIEHKH MaTKU SIB-
nstores onpexnenstouumu. [Ipumenenne APII HampasieHO
Ha ymeHbuieHue YIIY, a Benenue LI yBennuuBaer minHy
COMKHYTOM 4acTu UepBHKalibHOro otaena. Jlewenme UIIH
C NPUMEHEHHEM AaKyLIEpCKOIO pasrpyarollero Ieccapus
U LEPBUKAIBHOIO IIeccapusl MO3BOJISIET NMPENYNPEAUTh, CO-
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Mopdonornyeckas OneHKa IKcnpeccuu (paKTOPOB AHTMOTreHe3a B OIYX0JIH
1 MHKPOOKpYKeHrH npu pudpoaseHoMe M NPOTOKOBOH KapuUHOMe MOJOYHOI
sKeJIe3bl: Ha0JII01aTe/IbHOE KOTOPTHOE HCCJICJ0BAHHE

K.A. Anues, D.P. Acanosa, T.II. Maxanuw, E.FO. 3abnuyrasn”™

Opnena Tpynosoro Kpacnoro 3namernn MegunuHckuit uHCTUTY T uMeHH C.U. 'eoprueBckoro ¢penepaibHOrorocyJapcTBEHHOTO
ABTOHOMHOT'O 00pa30BaTENBHOI0 YUPEKIECHUs BhICIIEro oOpa3oBaHus «KpbIMckuil ¢enepasnbHBI YHHBEPCHTET MMEHHU
B.U. Bepnaackoroy, oynsBap Jlenuna, 1. 5/7, r. Cumdeponons, 7295051, Poccus

AHHOTAIIUA

BBenenne. AHTHOreHEe3y IPUHAMICIKUT PEIIArONIasi poJib B IIPOrPECCHPOBAHUH paKa MOJOUHOH kelne3sl. OnpeneneHue U H3ydeHue Kio-
YeBEIX 3BEHBEB 3TOT0 IIPOLECcca IPEACTaBIIIeT OOIBIION HHTEpEC B IOHUMaHUK OMOJIOTHH OITYXOJIU, OCKOJIBKY MCCIIEI0BAHNUS HALICJICHBI
HE TOJIBKO Ha e ()eHOTHII, HO U Ha 0COOEHHOCTH €e MUKPOOKpPYKeHus. VccnenoBaHUs AMHAMUKH 3KCIIPECCHU (aKTOPOB, yUaCTBYIOIIUX
B QHTHOI'€HE3C, UMMYHOTI'UCTOXUMHUYCCKUMU METOAAMU NMPEACTABIAIOT HEHHOCTL KaK AJIg OLUCHKU TPAAUIHUOHHBIX XUMHUOTEPAIIEBTUYC-
CKHX BO3MOXXHOCTEH, TaKk U JIJIs ONPEAEICHUs HOBbIX MUIIEHEH B TAPreTHOM Tepaluu paka MoJIouHOM xkenesbl. Lleab uccaenopanuss —
H3y4HUTh aHTHOTEHE3 IPH IIPOTOKOBOH KapIHHOME MOJOYHOH JKeJIe3bl ITy TeM OIIEHKH YKCIIPECCHH COCYANCTOTO YHI0TENHATBHOTO (hakTopa
pocTa, aHTHOIOATHHA 2 U (paKTOpa THIIOKCHH anbga Ha (OHEe pa3IHYHBIX TepaneBTHYeCKUX cTpareruil. Meroasl. [IpoBeneno nabmrona-
TEJIbHOE KOTOPTHOE HCCIIeJOBaHNE OMOIICHITHOTO MaTepHaa HallueHTOK ¢ BepU(UIIMPOBaHHEIM AUATHO30M «(pHoOpoaseHoMa» U «IIPOTO-
KOBasi KapLIHHOMa MOJIOYHOH KeJe3bl», )KuTenbHul] PecriyOnuku KppiM, 00paTHBIINXCS B OHKOJIOIHYECKHE CTallMOHaphl I. CuMdeporomns
3a nepuop ¢ suBaps 2021 mo auBaps 2023 roga. MccnenoBaHsl cpe3bl OMYX0JIEBOr0 MaTepuana, TKaHH MOJIOYHOM kene3bl 68 MalueHToK
¢ Bepu(pUIUPOBAHHBIMH AHATHO3AMH «IIPOTOKOBAsI KapLUHOMa» U «(pubpoaneHoMay (CpeAHUI BO3paCT MAMEHTOK COCTaBHII 65 £ 5 jer).
Brutn copMupoBaHbI CIeAyIOMUE TPy NI KOHTPOIbHAS — MalMeHTKH ¢ GUOPOageHOMOI MOJIOYHOM jkene3sl (1 = 20); manueHTOoK C Ipo-
TOKOBOW KapIIMHOMOM MOJIOYHOM kene3sl (n = 48) pazaenunu Ha 2 rpynmnsl. ['pynma | — mamueHTK ¢ MPpOTOKOBOI KapIITHOMON MOJIOYHOM
JKeJe3bl, He MoxydaBuine xumuorepanuio (n = 23). I'pynna Il — nmanueHTKH ¢ IPOTOKOBOW KapIMHOMOI MOJIOYHOMH JKeJe3bl, IIPOOIepH-
POBaHHBIE TIOCIIE OJTHOTO MJIM HECKOJIBKUX KypCOB XMMHuoTepanuu (n = 25). MccnenoBanyu cpessl olyX0JaeBOro MaTepHaa, mojay4eHHOro
u3 nmapaduHOBBIX OJIOKOB, OIIEHUBAIIH IKCIPECCHIO MAPKEPOB aHTHOTCHE3a METOAOM HMMYHOTHCTOXHMHUH C UCIIOIb30BaHUEM ITEPBUYHBIX
AQHTHTEJ K COCYUCTOMY SHAOTEINAILHOMY (aKTOpy pPOCTa, AHTHOIOITHHY 2 U (aKTOpy rUIOKCHH anbdha. CTaTUCTHYECKUI aHAIN3 BbI-
MIOJTHEH C TIOMOIIBI0 TporpamMmel Statistica Bepcun 10.0 (StatSoft, CILIA). 3HaunMBIMU CUUTATN OTIWYUS PH BEPOSTHOCTU OMIUOKH p <
0,05. 3nauenue p < 0,05 cuuTann CTAaTHCTUYECKU 3HAYMMBIM JJIS BCEX BHJIOB aHanu3a. Pe3yabrarsl. DKcnpeccrus (pakTOpoB THIIOKCHT
1 COCYIUCTOTO POCTa JOCTOBEPHO OTIMYAETCS B 00EUX IpyIIax ¢ IPOTOKOBOW KapIMHOMOI MOJIOUHOH JKele3bl, a TaKXKe €CTh OTIHIHS
OT KOHTPOJIBHOH I'pynmbl. B rpymnmne KOHTpoJis ¢ 10OpOKauYeCTBEHHBIM IIPoLeccoM (akTOp TMIIOKCHH MMEET LHUTOIIa3MaTHYeCKyIo Jo-
KaJH3alluio, a B TPyINax ¢ MPOTOKOBOM KapIMHOMOW MOJOUYHOH jKelle3pl OTMEUeHa si/iepHas SKCIpecCus. YCTaHOBIEHBI JOCTOBEPHbIE
pas3nu4us B SIepHON dKcnpeccuu (pakTopa MIOKCHU B IPpyINax MalHeHTOK ¢ BepH(UIHPOBAHHBIM IIPOTOKOBOH KapLIMHOMOW MOJIOUHOM
xene3sl: Bo Il rpymme, momydaBmmeil XMMHOTEpaIHIo, B CTPOME OITyXOJIH, B CTPOME yJacTKOB 0e3 ommyxounu. B 30He femMapkannu sKcIpeccus
(hakTOpa rUNOKCHHU 3HAYMMO BBINIE, YeM B 00pa3iax MpoonepupoBaHHbIX xeHmuH | rpymmsl (p = 0,033; p = 0,034, p < 0,001 cooTBeTCT-
BEHHO). B smuTenuu omyxoiy y mManueHToK ¢ MPOTOKOBOH KapIMHOMOM MOJIOYHOM KeJe3bl COCYIUCTHII (aKTOp pocTa IKCIPECCUPYETCs
JOCTOBEPHO HHTCHCHBHEE B I'pyIIe 0e3 XMMUOTEPaIlluy, YeM B TPYIIIe Iocie mpuMeHeHns xumuoTepanuu (p < 0,001), a B omyxoseBoit
CTPOME, HAITPOTUB: aHI'MOITOITUH JOCTOBEPHO BBILIEC SKCIIPECCUPYETCA Y MALITUEHTOK, MOJYUYaBIIUX KYPChl XUMUOTEPAIINU, UEM Yy ITAllUCH-
TOK 0€3 JeYeHHs], KaK B OIyXOJEBBIX YUACTKax 3a c4eT sHAoTenus cocynos (p = 0,004), Tak 1 B yCIOBHO 310POBBIX YYaCTKaX MOJIOYHON
xenessl (p < 0,001). B koHTpoNBHOU TpyIIIie, MpeAcTaBIeHHON GUOpoageHOMOM, KCIIpecCcHsl UccIeNyeMbIX (pakTOpoB OoJiee BEIpaXeHa,
9YeM B TpyMIax ¢ IPOTOKOBOH KapIIHHOMOM MOJOYHOH skene3sl. 3aka0ouenne. [lorydeHHbIe TaHHBIE YKA3bIBAIOT HA aKTHBAIIHIO IIPOIIEeC-
COB aHTHOTEHE3a B TPYIIIe MAIIMEHTOK I10CJe IPOBEAEHHBIX KYPCOB XMMHOTEPAIINHU, O YeM CBHUACTEIIECTBYEST MOBBIIIEHHAS IKCIIPECCHS
(baxTopa THIOKCUH, COCYAMCTOrO SHAOTEINANIBHOrO (haKTOpa pocTa U aHTHONOITHHA. Takol pe3yJIbTaT CBSI3aH C BBICOKOW pacrpocTpa-
HEHHOCTBIO PE3HCTEHTHBIX (POPM TPOTOKOBOH KapLMHOMBI MOJIOYHOH elie3bl B rpymne I1 Hamueid BbIOOpkH. M3ydyeHne CUrHaIbHBIX Ty TeH
aHTHOTEHE3a U €ro 3BEHBbEB MPEICTABIAET CO00H eHHY0 HHPOPMAIUIO B PACIIMPEHNU MPEACTABICHIH 0 MEXaHU3MaX BO3ZHUKHOBEHHS
U Iy TSX MPEOAONICHNS YCTOHYNBOCTH K XHMHOTEPAIINHU ITPH IPOTOKOBOH KapIIMHOME MOJIOYHOI! JKEeIe3bl.

KJIFOUEBBIE CJIOBA: npoTokoBas KapurHOMa MOJIOYHOH JKeJIe3bl, MapKepbl aHTHOTeHe3a, (PaKTOp THIIOKCHHU, COCYIUCTBII SHI0TENH-
aJIbHBIA (haKTOp POCTa, AHTHOTIOITHH
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Mopdoaorudeckast oeHKa 3KCIpeccu paKTOPOB aHTHOTeHe3a B OMyXOAM U MUKPOOKPY KeHHH TpH GUOPOaAeHOME U TPOTOKOBOWH...

KOH®JIUKT UHTEPECOB: aBTOpHI 3asBMIH 00 OTCYTCTBUU KOH(IMKTAa HHTEPECOB.

JEKJIAPALIUSI O HAJIMYNUU JAHHDBIX: nanHbie, MOATBEPKJAIOUINE BEIBOJIBI TOT0 UCCIIEIOBAHMU L, MOXKHO IOJYUYHUTh Y KOPPECIIOH-
JTUPYIOLIEro aBTOpa 1Mo 000CHOBaHHOMY 3anpocy. JlaHHbIe M CTATUCTUYECKHE METO/BI, IIPEACTABICHHBIC B CTaThe, MPOIUIH CTaTHCTHYE-
CKOE peIeH3UPOBAaHNE PEIAKTOPOM Ky pHaIa — CepTHU(GUIMPOBAHHBIM CIIEIIMATUCTOM 110 OMOCTaTHCTHKE.

COOTBETCTBHUE IIPUHIIUTIAM 3THUKMU: npoBeseHHOE UCCIENOBAaHUE COOTBETCTBYET CTaHIApTaM XeJbCUHKCKOM Jekiapaiuu,
JTHYECKAsl SKCHEepTH3a IPOTOKOJIA UCCIEeAOBaHMs He IpoBonuiack. COOTBETCTBHE BBHINOJHEHHOI'O MCCIIECAOBAHUS STHUYSCKUM IPUHIIH-
nam OBIJIO TIONTBEPXKACHO JIOKAJIBHBIM 3THYECKUM KOMUTETOM opzaeHa TpynoBoro KpacHoro 3HamMenn MeIUIIMHCKOTO HHCTUTYTAa UMEHHU
C.U. T'eopruesckoro ¢enepanbHOro rocy1apCTBEHHOI'O aBTOHOMHOTO 00pa30BaTEeNIFHOTO YUYpPEXKISHHs BbIcIIero oopazoBanus «KpbeiM-
ckuil QenepanbHblii yHUBepcuTeT uMeHu B.U. Bepuaackoro» (OyneBap Jlenuna, 1. 5/7, r. Cumdeponons, 7295051, Poccust), mpoTokon
Ne 7 o1 23.06.2023.
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Morphological assessment of angiogenesis factor expression in tumor
and microenvironment of breast fibroadenoma and ductal carcinoma:
An observational cohort study

Kazim A. Aliyev, Elvina R. Asanova, Tatyana P. Makalish, Evgenia Yu. Zyablitskaya™

Georgievsky Medical Academy, V.I. Vernadsky Crimean Federal University, Lenina str., 5/7, Simferopol, 7295051, Russia
ABSTRACT

Background. Angiogenesis plays a crucial role in the progression of breast cancer. Identifying and investigating the key components of this
process, focused on phenotype as well as microenvironment of the tumor, is considered highly relevant for understanding tumor biology.
Studies into the expression of angiogenesis-related factors by means of immunohistochemical methods appear valuable for both assessing
conventional chemotherapy options and identifying new targets in targeted therapy for breast cancer. Objectives. To investigate angiogen-
esis in breast ductal carcinoma by assessing the expression of vascular endothelial growth factor, angiopoietin-2, and hypoxia-inducible
factor alpha in the context of various therapeutic strategies. Methods. An observational cohort study was conducted using biopsy samples
from female patients with confirmed diagnoses of “fibroadenoma” and “ductal carcinoma of the breast,” residents of the Republic of Crimea,
who applied to oncological hospitals in Simferopol from January 2021 to January 2023. Examination involved histological sections of breast
tumor tissue from 68 patients with verified diagnoses of “ductal carcinoma” and “fibroadenoma” (the mean age of the patients was 65 + 5).
The following cohorts were formed in the study: control group, consisting of patients with breast fibroadenoma (n = 20); two subgroups of
patients with ductal carcinoma of the breast (n = 48), including Group I — patients with ductal carcinoma of the breast who had not received
chemotherapy (n = 23), Group Il — patients with ductal carcinoma of the breast, who underwent surgery following one or more courses
of chemotherapy (n = 25). The study involved examining the tumor tissue sections obtained from paraffin blocks, assessing the expression
of angiogenesis markers via immunohistochemistry using primary antibodies against vascular endothelial growth factor, angiopoietin 2,
and hypoxia-inducible factor alpha. Statistical analysis was carried out using Statistica 10.0 (StatSoft, USA). Differences were considered
significant at error probability p < 0.05. The value of p < 0.05 was deemed statistically significant for all types of analysis. Results. The
expression of hypoxia-inducible and vascular growth factors differed significantly between both groups with breast ductal carcinoma as well
as when compared to the control group. The hypoxia-inducible factor having cytoplasmic localization was detected in the control group with
benign processes, whereas the nuclear expression was noted in the breast ductal carcinoma groups. Significant differences in the nuclear
expression of hypoxia-inducible factor have been established among groups of patients with confirmed ductal carcinoma of the breast: in
Group II, which underwent chemotherapy, expression was notably higher in both the tumor stroma and in the stroma of tumor-free areas.
The hypoxia-inducible factor expression was significantly greater at the demarcation zone than that observed in samples from surgically
treated women in Group I (p = 0.033; p = 0.034, p < 0.001, respectively). In the tumor epithelium of patients with breast ductal carcinoma,
vascular endothelial growth factor was expressed significantly more intensively in the group who did not receive chemotherapy compared
to the other group (p < 0.001). Conversely, in the tumor stroma, angiopoietin exhibited significantly higher expression levels among patients
who underwent chemotherapy compared to those who received no treatment; this was observed in both the tumor areas due to endothelial
cell involvement (p = 0.004) and in conditionally healthy regions of the breast (p < 0.001). In the control group represented by fibroadenoma
patients, the expression of the studied factors is more pronounced than in the groups with ductal carcinoma of the breast. Conclusion. The
obtained data indicate the activation of angiogenesis processes in the group of patients after chemotherapy, as evidenced by the increased ex-
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pression of hypoxia-inducible factor, vascular endothelial growth factor, and angiopoietin. This result is associated with the high prevalence
of resistant forms of breast ductal carcinoma in Group II. The study of the signaling pathways of angiogenesis and its components provides
valuable insights into patterns of occurrence and strategies to overcome chemotherapy resistance in ductal carcinoma of the breast.

KEYWORDS: ductal carcinoma of the breast, angiogenesis markers, hypoxia-inducible factor, vascular endothelial growth factor, angio-
poietin
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BBEJIEHUE

Pax momnounoit xene3sl (PMIK) mpusnan HamGonee pac-
MIPOCTPaHEHHBIM B CTPYKTYype KeHCKoW oHKomarosoruu. Co-
mracHo oneHke GLOBOCAN (Global Cancer Observatory,
World Health Organization), B 2022 romy mokasarenu pac-
MIPOCTPaHEHHOCTH M cMmepTHocTH npu PMIK mpomomxanu
3aHUMaTh JUaupyomme mosurmu' [1]. Xumuorepanus, npo-
BOIMMAas B HEOAIBIOBAHTHOM WIH aJbIOBAHTHOM pEXHUME,
CUMTACTCS OTHON M3 OCHOBHBIX TEPAIEBTHUECKUX CTPATEeTH-
el mpu PMIK. OnHako maBHOW NPUYMHOW HEIOCTATOUYHOMN
3G (PEKTUBHOCTH TAKOTO IIOJXONA SIBISETCS CYIIECTBOBAHHE
pe3UCTeHTHBIX (DOpPM, HE TOIAIOIIMXCS Tepanuu. B cBszu
C 9THM BBISIBJICHHE OMOJIOTMYECKUX XapaKTePUCTHK U CBSI3aH-
HBIX C HUMH MEXaHU3MOB YCTOWYHUBOCTH OITyXOJId — HE00X0-
JIMMOE YCJIOBHE ONTUMAIIbHOTO KIIMHUYECKOTO BE/ICHHS TTallH-
€HTOK C JJAaHHOU maToiorueii” [2].

OOmenpu3HaHa poiib aHTHOTE€HEe3a KaK BaYKHOTO COOBITHS
B pOCTe, Pa3BUTHH, IPOTPECCUPOBAHIH M METACTa3UPOBAHUN
omyxonedd. Bricokoe moTpebiaeHne pakoBBIMU KJIETKAMH KHC-
JIOpoJia ¥ MUTATEIbHBIX BEIIECTB HEM30€XKHO MPUBOINUT K HUX
JNePUIHTY, Pe3yJIETaTOM Yero siBisieTcst Turokens [3]. U3Bect-
HO, YTO 3JI0KaY€CTBEHHBIE OIIyXOJIU MOJIOYHOM JKene3bl conep-
)KaT TETEPOreHHO pacIpe/ieieHHbIe THIIOKCHYECKUe 00IacTu
CO CpeqHHMM HANpsUKEHHEM Kuciopoga 23-28 MM pT. Cr.’,

YTO 3HAYNTEIHHO HI)KE, YeM B HOPMAJIbHBIX TKaHSIX MOJIOYHOM
’kene3bl. [ nnokcudeckoe MUKPOOKpPYKEHHE, B CBOIO OUepe/ib,
BeZIeT K (DOPMHUPOBAHUIO «aHTHOTEHHHOTO (PEHOTHIIA)» OITyXO-
mu [4]. Takum 00pa3zoM, OIyX0JIEeBOE MUKPOOKPYKEHUE MOXK-
HO OXapaKTepu30BaTh, Kak 30HY AeduIHTa, Ilie HEIOCTAaTOK
KHCJIOPOJIa M TINTATENIbHBIX BEIIECTB 3aIlyCKAIOT aAalTaI[lOH-
HBIE TIPOIECCHI, OTBETCTBEHHBIC 32 IOSIBJICHUE PE3UCTCHTHBIX
KJIETOYHBIX KJIOHOB. B mpomeccax aHruoreHesa oIyxoyd 3a-
JIEWCTBOBAHO MHOXKECTBO (DaKTOPOB: PETYISTOPHBIX, POCTO-
BBIX ¥ TIP. DTH (aKTOPBI MOTYT MTPOIYIIPOBATHCS KaK caMon
OITYXOJIBIO, TaK U KJIIETKAMU MUKPOOKPYKEHHUS C LEIbI0 YIIyd-
meHus nepdysun. VizydeHne CI0KHBIX KIETOYHBIX U MOJIEKY-
JSIPHBIX B3aMMOAEHCTBUI MEXY OITyXOJIBIO U €€ MUKPOOKPY-
JKCHHUECM I10[ I[eflCTBI/IEM PA3INYHBIX XUMUOTEPANICBTUYCCKUX
areHTOB Ba)XXKHO JUIS OLEHKH 3((EKTUBHOCTH IMPOBOIMMOTO
JedeHus. A TIOCKOJIBKY Hay4dHbIE JJaHHBIE B 9TOM TeMe ITOKa
(hparMeHTapHbI, HCOOXOIMMBI JaTbHEHIITHE UCCICTOBAHMUS Ta-
KHUX B3aUMOJEHCTBUN Ha YPOBHE PA3IMUYHBIX 3BEHBEB.
OCHOBHBIM PETYISATOPHBIM OCJIKOM B OTBETE TKaHW HA T'H-
MIOKCHIO KaK KJIFOUEBOTO CTUMYJIa K aHTHOTeHE3yY SIBISIETCS (hak-
TOp MHIynHpoBaHHEH rumokcueit HIF-1a, koTopsbIif 3amycka-
eT JeWCTBHE JIPYyTUX COCYAMCTHIX (haKTOPOB, CPEAN KOTOPBIX
(dhaktop pocra sugorenus cocyaoB (VEGF) u anruomostux
2 (ANGP2). Takum 00pa3oM, OIICHKa SKCIIPECCHH MapKEpOB

! World Health Organization; Global Cancer Observatory. Cancer today. Russian Federation. 2022. Available: https:/gco.iarc.who.int/media/globocan/

factsheets/populations/643-russian-federation-fact-sheet.pdf

2 CraBpoBckas A. A., Tenc I.I1. HoBoe B n3yueHrH MHOKECTBEHHOM JIEKAPCTBEHHON YCTOWYHBOCTH KJIETOK PAaKa MOJIOYHOM Kene3bl. Yenexu Moaexkyisprou

onkonocuu. 2015;1:39-51

3 TlanoB A.B., Parunos U.C., Bypmuctpos M. B., Bepauukos A.B., Munay6aes 3. 0., Mauuenkos I1. M., 'aburosa C.E. l'unokcus onyxoneid. [Togonic-

ckull onkono2uyeckuil éecmuux. 2013;1:19-22
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aHTHMOTeHe3a B TUCTOJIOTHMUYECKOM Marepuaine mpu PMIK saB-
nseTcs KpaitHe akTyanbHOH [5]. OcoOblil HHTEpec mpencTas-
JISIeT cpaBHEHHE ()aKTOPOB aHTHOTCHE3a B OIyXOJEBOH TKaHU
IIPU 3JI0KaYECTBEHHOM M JOOPOKa4eCTBEHHOM IPOLECCAX.

Hesas nccnexoBanus — U3y4IUTh aHTHOTEHE3 MpH GHOpO-
aZICHOME U ITPOTOKOBOM KapLIMHOME MOJIOYHOH JKEJIE3bI MyTEM
OLICHKH 3KCIIPECCHH COCYAHCTOTO SHAOTEINAIBHOTO (pakTopa
pocTa, aHTHOIIO3THHA 2 U (aKTopa TUIOKCHH anb(a Ha (oHe
Pa3JIMYHBIX TEPANEBTUUECKUX CTPATErHH.

METOAbI

Jluzaiin uccjieqoBaHusi

[TpoBeneHO HaOMIONATENEHOE KOTOPTHOE PETPOCIIEKTHBHOE
HCCIIEIOBAaHUE C y4dacTHeM 68 >KeHITHMH ¢ BepHU(UIIUPOBAH-
HBIM JIMATHO30M «(pHOPOaTEHOMA)» 1 IIPOTOKOBAsI KAPIIUHOMA
MOJIOUHOM JKeNe3bl», MPOXOMUBIINX TEPAINHUIO, HAOIIOICHHE
u o0cle0BaHKUE B CHEHUATU3UPOBAHHOM METHUIIMHCKOM Yd-
PEKIACHUH.

YcaoBus nposeeHus uccae0BaHUA

HccnenoBanne OBUIO BHIOTHEHO HA apXHUBHOM MaTepHaie
napaMHOBEIX OJOKOB TAIMEHTOK, IPOXOAWBIINX JICUCHHE
3a mepuon 2022-2023 rr. Ha 6aze KimHIMYECKOTO METUIHH-
cKoro MHoronpo¢uisHoro neHTpa Cesarurens Jlyku, obmie-
CTBa C OIPaHUUYEHHON OTBETCTBEHHOCTHIO «['eHe3ucy u rocy-
JIAPCTBEHHOTO OIO/DKETHOIO YUPEXKJICHHUS 31PaBOOXpaHEHUS
Pecniyonmuku Kpbiv «KpbIMckuil pecryOnuKaHCKHH OHKOJIO-
rMYECKUH KIMHUYEeCKHH nucnancep umeHu B.M. Ederosay,
. Cumdepornoinb. AHATUTHYECKas 4acTh pabOThI TPOBOIMIIACH
Ha 0a3e [leHTpanpHON HaydIHO-HCCIEN0BaTeNhCKON 1abopaTo-
pun opaena TpymoBoro Kpacroro 3Hamenn MeanuimHCKOTO
nactuTyTa UMeHn C.U. T'eopruesckoro ¢enepaibHOTO TOCy-
JApCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIbHOTO YUPEKACHHS
BhIcHIero oopasoBanus «KpeIMCKuii GenepanbHbI YHHBEPCH-
tet umenu B. . BepHanckoroy.

Kpurepum coorBeTcTBUA
Kpumepuu éxniwouenus

Bospact ot 36 mo 75 7der, BepuHUIMPOBAHHBIA IHATHO3
«IPOTOKOBAsI KAPIIMHOMA MOJIOYHOM JKeJIe3bD» JJIST OCHOBHBIX
TPYII U BePU(QHUIMPOBAHHEIA JTUATHO3 «(pubOpoageHOMa MO-
JIOYHOH KeJe3bD» I KOHTPOIBHOMN IPYIIITEL, HHPOPMUPOBAH-
HOe 100pOBOJILHOE COIVIACHE Ha y4acTHE B HCCIICIOBAHHU.
Kpumepuu neexnouenusn

OTka3 oT noAnucanusi HHGOPMUPOBAHHOTO COTIIACHS MAIIH-
€HTa, COMAaTUYeCKHe 3a00eBaHUs TSHKEIOW W CpedHel cTe-
IIEHN B CTAIUH JEKOMIICHCAIINH, WH(PEKIIMOHHAS TaTOIOTHs,
TICUXUYECKIE 3a00IeBaHMs, IpHeM OIIOKaTOpOB aHTHOTEHE3A.
Kpumepuu uckniwouenus

OTKka3 marueHTa OT JalbHEHIIeTo YIacTHsI B UCCIICIOBAHNH.
Onucaunue Kpumepuee coomeemcmeus (OuazHocmuyecKue
Kpumepuu)

Jis sxeHIH ¢ GUOPOaJCHOMOR W MPOTOKOBOM KapIMHO-
MO MOJIOUHOH Keje3bl — HaJuhe BepH(UKaluy IHarosa
10 JaHHBIM UCTOPUHN 60ﬂ63HI/l Ha OCHOBAHHUU IIAaTOI'CTOJIOIU-
YeCcKoro 3aKaroueHus, kiaacchl mo MKB-10 «3mokauecTBeHHOE
HOBOOOpa3zoBaHue MoJIouHOU sxenmesb» C50 (C50.1, C50.2,
C50.3, C50.4, C50.5., C50.6) u «1006poKadyecTBEHHOE HOBO-
o0pa3oBaHHe MOJIOYHOM kene3sDy D.24.

Iloobop yuacmnukos 6 zpynnoi

ITogbop ywacTHHIl HCCIEAYyEMBIX TPYHII OCYIIECTBIISI-
csl ¢ coONIoeHNEeM KpHUTEpHEB BKIIIOYEHUs. B KOHTponbHYIO
TPYHITy BOILIM MAlMEHTKH ¢ GUOpoaseHOMON MOJIOYHOM Ke-
ne3bl (n = 20). Cpeau NareHToK ¢ MPOTOKOBOW KapIIMHOMON
MOJIOYHOH JKeJIe3bl pPa3AeIeHIe Ha TPYIIIBI IPOBEIECHO HA OC-
HOBaHWHU TOTO, MPOBOAMJIACH WJIN HE TPOBOAMIACH XUMHO-
Tepanus ITepes ONEepaTHBHBIM BMeIarelbcTBoM. [pymmy I
COCTaBWJIM TALMEHTKH C MPOTOKOBOW KapIUHOMOM MOJIOY-
HOM JKelle3bl, He MOJIy4YaBlIie XMMHOTEPAIHIO Mepel] onepa-
TUBHBIM BMemaTenscTBoM (7 = 23). I'pynma Il mpencrasnena
MANUEHTKAaMH C IPOTOKOBON KapIMHOMOM MOJIOYHOM JKEJIe3bl,
KOTOpBIE OBLIN TPOOTIEPHUPOBAHBI MTOCIIE OTHOTO MIIH HECKOIIb-
KHX KypCOB XuMuoTepanuu (n =25).

[Mammentkam 11 rpynmer Obula TpoBeleHa XHMHOTEpa-
IUsT B HEOAbIOBAHTHOM PEKMME I10 OFHOW W3 CIEAYIOIINX
cxeM: pomerakcen 75—100 mr/m? B 1-it neHB + TpacTy3ymad
6 Mr/Kkr (Harpy3o4Has 103a 8 MI/Kr) B 1-ii 1eHb + nepry3ymad
420 mr (Harpy3ouHas go3a 840 mr) B 1-it geHb; nukia 21 neHs
(sh0070); remitutabus 1000 mr/m? B 1-i4, 8-i nHU + nucruia-
THH 75 Mr/m? B 1-if teHs + Tpacty3ymad 6 Mr/kr (Harpy3o4Has
mo3a 8 mr/kr) B 1-it genp; nuka 21 genp (sh0306.1); mero-
tpekcar 30—40 mr/m? B 1-ii nenb; kit 7 qHei (sh0582); ma-
kiutakcen 90 mr/m? B/B B 1-#, 8-if, 15-i nuu + OeBanmzymad
15 mr/kr B/B B 1-ii menb; muka 21 mens (sh1032; sh1032.1);
TpacTy3ymad sMTaH3uH 3,6 Mr/kr B 1-if nenp; mukn 21 geHs
(sh0181); Tpacty3ymab 6 Mr/kr (Harpy3o4Hasi jpo3a 8 MI/KT)
B 1-i1 nenp + nepry3zymab 420 mr (Harpy3ounas no3a 840 mr)
B 1-it menp; muka 21 gens (sh0533); maknurakcen 80 mr/m?
B 1-ii, 8-i1, 15-it nuu + TpacTy3ymadb 6 Mr/kr (Harpy3odHas
no3a 8 Mr/Kr) B 1-if neHp + mepry3ymad 420 mr (Harpy3o4Has
no3a 840 mr) B 1-it nenp; muki 21 gens (sh0576.1).

LeneBble moka3areau UCCACAOBAHMS
OcHo6Holi noKazamensb UCCIE006AHUA
NMMmyHOTMCTOXMMHUYECKAs OLIEHKa YPOBHEW BKCIIPECCHU
(hakropos anruoreHesa: HIF-1o, VEGF u ANGP2 B TkaHsax
MOJIOYHBIX JK€JI€3 y IMAaLKUEHTOK C MPOTOKOBOM KapLUHOMOI
MOJIOYHOM XKeJe3bl U PrOpoaeHOMOM.
/Jlononnumensnsie noxazamenu uccied06anus
JlononHUTeIbHBIE KCCIIEI0BaHMs B IaHHOM paboTe He rpe-
YCMOTpPEHBI ¥ HE TPOBOJIITHCE.
Memoowt usmepenun yenegvix nokazameneii
OmnepalMOHHBIH MaTepual yJaJeHHBIX MOJIOYHBIX JKeJe3
¢ukcupoBanu B 3a0ydepeHHOM (GopMalliHe, OCYIIEeCTBIIS-
JY CTaHJIApTHYIO HPOBOJKY C dTanaMu 00€3BOKHMBAaHMS,
MPOMUTKYA MapaUHOM W H3TOTOBJICHHS MapaUHOBBIX
010oKOB Ha 00OpYHOBaHWH: IPOLECCOpP THCTOIOTHUECKUI
rubpunaeiii LOGOS (Millestone, WUtanusa) u MoxymbpHBIN
ueHTp aus 3anuBku Leica EG 1150 (I'epmanust). ns ana-
JU3a IKCHPECCHH UCCIeqyeMbIX (akTopoB M3 mapaduHO-
BBIX OJIOKOB, cojiepKamux (pparMeHThl OMyXO0JeBOil TKaHU
MOJIOYHBIX XKeJle3, H3TOTABINBAIH CPE3bl TONIIHMHOMN 4 MKM.
310poBasi TKaHB jKeJe3bl OblIa MPEACTaBICHa Ha THCTOJNO-
THYECKHUX Iperaparax Kak BHyTPEHHUH KOHTPOJIb KHAPYXKH
OT 30HBI JeMapkauuu. Bepudukanuro pernpe3eHTaTHBHBIX
Y4acTKOB Ha Ccpe3ax BBIMOJHSIM MPH OKpacke remMaro-
KCHJIMHOM M 303MHOM, IIOCJIe Yero Ha CEepHHHBIX cpe3ax
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BBRIONIHsUIM  peakiuio MI'X (MMMYHOTHCTOXMMHYECKOE
uccienosanue). Ilocie menapadguHU3anuyu U BBICOKOTEM-
mepaTypHOl IeMacKUPOBKY aHTHTEHA B Oy(hepHBIX pacTBO-
pax Marepuall HHKyOHpOBaJI C MIEPBUYHBIMHI aHTHTEIAMH,
a 3aTeM JIETEKTUPOBAJIMU C MOMOIIBIO MOJIMMEPHOU cHCTe-
MBI JICTEKI[MM Ha OCHOBE JAMAaMHUHOCH3JAMHA U IEPOKCUIA-
36 XpeHa. OKpalnBaHWE MPOBOJIIIM B aBTOMAaTHYECKOM
nvmmyHorucTocTeitHepe BOND-MAX (Leica, ABcTpamus).
Hcnonp30Bany KOHIEHTPUPOBAaHHBIC MEPBUYHBIC aHTHTE-
Jla K COCYAMCTOMY JHJOTENNaJbHOMY (akTopy pocra —
VEGF (Thermo Scientific, kmon RB-9031-P1, pa3Benenne
1/100), amruomoetuny 2 — Angiopoetin2 (Abcam, 10T
8452, passenenue 1/100) u dakropy runoxcuu anbdha —
HIF-1a (Epitomics, knon EP118, pazsenenue 1/100).

OkpallleHHbIE Tpernaparbl CKaHMPOBaJM Ha Mpudope
AperioCS2 (Leica, 'epmanst) 1 aHATN3APOBAIN C TTIOMOIIHIO
nporpammHoro obecrieuenus Aperio Image Scope (Leica, ['ep-
Manus). B kaxxaom npenapare Ha ysenuueHnu x40 B 10 momsix
3pEHUsl OLEHUBAIM MHTEHCUBHOCTh peakuuu WI'X B snure-
JIMATBHBIX KIIETKAaX, KJIETKaX CTPOMBI U SHAOTEIUOIUTAX CO-
CYZOB B YYaCTKE OILyXOJH, IPUIIEXKAIIECH K YCIOBHO 370pO-
BOM TKaHU W 30He AeMmapkauuu. OueHky skcrnpeccun VEGF
u ANGP2 nposogunu B 0amtax mo Allred Score [6], a mus
HIF-1o momcuMThIBaIM KOJMHYECTBO KIETOK C ITOJOKHTEIIb-
HOHM LUTOIIa3MaTHYECKOM WIH SIAEPHOW peakiuel B OOHOM
nioste 3penus. Illkama Allred Score mpumeHnsieTcst B KIMHUKE
JUISL OTIPEAEJICHUs] TOPMOHAIFHOTO CTaTyca OITyXOJIM MOJIOY-
HOW KeJe3bl, OTHAKO NMPUMEHEHa HaMH JUIS OLIGHKU APYTuX
MapKepoB, MOCKOJIIBKY YYUTHIBAET MHTEHCHBHOCTH OKpAILH-
BaHMSA KJICTOK U X KonmudecTso. I1Ikana mo3Bonmia oneHuTsb
WHTEHCHBHOCTH okpammBaHus (IS) Bcex kireTok mo Tpexoa-
npHOU mikasie ot 0 mo 3 OamnoB: O OamioB (HE OKpPAIICHO),
1 6amn (cnabo okpaiieHo), 2 6amra (OKpalieHo cpeIHe HHTEeH-
CUBHO) 3 6asia (IpKO OKpAIICHO), a TAKXKe KOJMIECTBO OKpa-
LIEHHBIX KJIETOK B mpoueHTax (PS) or obmiero uncna kierok
¢ rpazanumeit o mkaie or 0 o 5 6amnos: 0-1% — 1 Gam,
2-10% — 2 6ayna, 11-30% — 3 6anna, 31-60% — 4 danna,
61-100% — 5 6ammnos. [IpoBoauIack omeHKa KaXI0ro y4acT-
Ka B OTAEJIBHOCTH C IOCIeRyIomNM Au((PepeHINPOBAHHBIM
cpaBHeHHEeM. KoMIuiekcHas olleHKa NMpOBOAWIIACH IIPU CYM-
MHUpPOBaHHM 0aJUIOB MHTEHCHMBHOCTH W YHCIIA OKPAIICHHBIX
KIIETOK.

IlepeMenHnble (Rpeduxmopul, KOHaynoepeol,
Mmoouguxamopul Ihghexma)

UckaxkaromuM ($akTopoM, CIIOCOOHBIM CaMOCTOSTEIBHO
BIIMSITH HA PE3YNIBTAT HCCICAOBAHMS, MOT SIBISITHCS TIPUEM TIa-
[MEHTKaMHU OJIOKaTOpOB aHrHoreHe3a. JlaHHbIA (akTop ObLI
HUBETUPOBaH Ha dTarne GopMUPOBaHUS BHIOOPOK 3a CUET BHE-
CCHHUS MX B COCTAB KPUTEPUEB HEBKITIOUCHUSI.

CraTucTHyecKue Npoueaypsl
Ilpunyunet pacuema pamepa 6bl60pKu
Pazmep BBIOOpKH ITpeABApUTEIHHO HE PACCUMTHIBAIN.

CmamucmuuecKkue Menmoobst

CraTHcTHUECKUH aHAJIN3 MOTYYEHHBIX PE3ybTaToB MPOBE-
JIEH C HUCIIOIb30BAaHHMEM ITaKETa CTAaTUCTUYECKUX MPOrpamMm
Statistica 10.0 (StatSoft, Inc., CIITA). IIpoBepky Ha HOpMab-
HOCTb paclpe/ielIeHUs] IPU3HAKOB BBIMOIHsUTH 110 MeToay Llla-
nupo — Yunka. KonuuecTBeHHbIE TIEpEeMEHHbIE MTPEACTaBIIe-
HBI B BUJIE MEHAHbI U HHTEPKBAapTUIBLHOTO pa3maxa Me [Q1;
Q3], xauecTBeHHBIE TIEpEMEHHBIE — B BUJI€ YaCTOTHI BCTpe-
YaeMOCTH /WM TPOLEHTHOTO OTHOLIEHUS. MeXrpymnioBoe
CpaBHEHHUE IOKa3aTeleld MPOM3BOIMIN 110 KpPUTEpHIO MaH-
Ha — YUTHU. 3HQUMMBIMU CUHTAIIM OTJIMYMUS [IPU BEPOSITHO-
ctu omnOku p < 0,05. 3nauenne p < 0,05 cunranu cTaTUCTH-
YeCKM 3HaYUMBIM JJIsl BCEX BUJIOB aHAJIM3A.

PE3YJIBTATBI

@®opMUPOBaHUE BHIOOPKHU UCCIETI0BAHUS

Bribopxka popmupoBanack Ha OCHOBaHHU HAJTUYUS/OTCYTCT-
BUSI BepU(HUINPOBAHHOTO JNUArHo3a MPOTOKOBOH KapI[MHOMBI
n ($puOpoaeHOMBI MOJIOYHOM JKele3bl, a TakKe HaJINYus/OT-
CYTCTBHSI IPOBEJICHHBIX KYPCOB XMMUOTEPANUH Y MalUEHTOK
C IPOTOKOBOM KapLIMHOMOW MOJIOYHOM kefe3bl. OTKa3aBIIMX-
Csl OT Y4acTHs B UCCJICOBAaHNY TTAIlUEHTOK He OBUIO HU B OI-
HOM TpymIe.

XapakTepucTUKH BbIOOPKH (TPYyII) HCCJIEI0BAHUSA

Cpemamii BO3pacT MAIMEHTOK BCEX TPYMII COCTAaBMI 65 +
5 net. I'engepHbIid COCTaB MPEJICTABICH TOJIBKO KEHCKUM I0-
aom (100%).

B nanHo# paboTe MBI MOCTapaUCh OIEHUTHh BCE YYaCTKH
MIPEACTAaBICHHOTO OMOIOTMYECKOTO MaTepraa, BKIIFoUas OImy-
XOJIEBBIE KJIETKU C OKPY’KaIOILEH UX CTPOMOIL, 30HY JAeMapKa-
I[UH, OTPAHUYIHBAIOIIYIO OITyX0JNb, M YYaCTKU YCIOBHO 37J0PO-
BOU TKaHU, PaHUYAILUE C OIIyXOJbIO.

B rtabnume 1 mnpuBeAcHB JaHHBIE MOPQOIOTHYCCKON
U OHMOJIOTMYECKOH XapaKTepHCTHUK OOCIeNyeMbIX IalieH-
TOK C TIPOTOKOBOM KapIMHOMOW MOJOYHOW >KeJe3bl': aHaM-
He3 3a00JieBaHUsI M CTaTyCc OIyXOJNH Y OOCHenyeMbIX Ma-
LUEHTOK. ['MCTOIOrMYeCKH BCE OMYXOJIU IPEACTABICHBI
MPOTOKOBOW ~ KapiuHOMOW MosouHoi kene3bl  (ITKMIXK).
B rpynmne I npeoOnasany nanmeHTKy ¢ OMyXOJbio, MO pa3Me-
Py M pacnpoCTpaHEHHIO COOTBETCTBYyIOIeH cramuu T2 06e3
WJIN C METaCTaTH4YE€CKUM MOPAXKEHUEM JIMM(aTHIeCKnX y3JI0B
(mpeumymectBenHo NO-N2), uro coorercrByer I[IA-IIIA
cragusM 3aboneBanus. st TpaHCHOPMHPOBAHHBIX KIIETOK
yamie XapakTepHa peBepcust Iu(depeHINPOBKH CTETIeHH
G3 ¢ orpuuaTenpHBIM penenTopHseM ctarycoM Wit ER, PR,
HER2. V manuenTtok I rpynmsr T2 cragus takxe Obuta mpe-
obnmajaromel BHYTpH BBIOOPKH, OIHAKO AJSI ATOW TPYIIIBI
CBOMCTBEHHa OOJbIIas BapHaTHBHOCTH B pa3Mepe M pacipo-
CTpaHEHHH IEPBUYHOTO OIMYXOJIEBOTO OYara, YT0 MOKET ObITh
CBSI3aHO C PA3HOW UYYBCTBHTEIBHOCTBIO K XHMHOTEPAITHH.
[To ocranpHEIM MOKa3aTesIM (JTMMQOTeHHOE METacTa3HpOBa-
HHE, CTaaust OOJIE3HN M CTETEHb 3I0Ka9E€CTBEHHOCTH, PELeT-
TOPHBII CTaTyC) IPYIIBI OTHOCUTENBEHO OJHOPOIHBIL.

4 Accounanus onkosnoros Poccun; Obuiepoccuiickas o0uecTBeHHas opranusanuus «Poccuiickoe 0b6IecTBO KIMHUUECKOH OHKOOrni»; Ofiepoccuiickas
obmecTBeHHas opranuzanus «Poccuiickoe 00UIECTBO OHKOMaMMOJIOTOBY. Pak monounotl scenesvl. Knunuueckue pexomendayuu. 2023. Available: https:/

oncology.ru/specialist/treatment/references/actual/379.pdf

Poccuiickoe 0011ecTBO OHKOMaMMOJIOTOB. «3010moti Cmanoapmy Ouaz2HoCmMuKY u 1edyeHus paka morounot xceneswl. 2021. 176 c.
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[oTennmanpHO BKIIFOYaeMBbIe cirydau (n = 68)

He omeneno mo xpurtepusm BrirodeHus (n = 0)

Or11eHEHO 10 KPUTEPHSIM BKJIFOUEHHUS (1 = 68)

HUckmoueno (n = 0)

Bxuiroueno B uccnegoBanue (n = 68)

Br16bu10 13 Habr0AeHMS (11 = 0)

I[aHHI)Ie, JAOCTYIIHBIC JJI aHaJIn3a:

* AwnamHes 3a0o0seBaHMs 1 BO3pacT (1 = 68);
* [Ipumensiemble MeTOABI Tepanuu (1 = 68);
* [latromopdonornueckoe 3akimodenue (n = 68)

I'pynma KoHTpOIA

I'pymmna ¢ mpoToKoBOH KapIIMHOMOM MOJIOYHOM keme3sl (1 = 48)

(n=20)

I'pynmna I (e noxydasmue
XMMUOTEPAIIUIO IIEepen
OIIEpaTHBHBIM BMEIIATEIHCTBOM )
(n=23)

I'pymnmna II (mpoonepupoBaHHbIE
IIOCJIE OJHOT'O MJIU HECKOJIBKUX
KypCOB XUMHOTEpaIun)
(n=25)

3akoH4nIM uccnenoBanue (n = 20)
Br10buTn U3 uccnenoBanust (n = 0)

3akoH4YMIM uccienoBanue (n =23)
Bri6bu1 u3 uccnenoBanus (n = 0)

3aKoHYMIM HUcclieoBaHue (n = 25)
Bri0butn u3 uccnenosanus (n = 0)

Puc. 1. biiok-cxema nu3aiiHa ucCiaeaI0BaHU

Ipumeuanue: 610K-cxema sulnonnena asmopamu (coenacro pexomeroayusim STROBE).

Fig. 1. Schematic diagram of the research design

Note: performed by the authors (according to STROBE recommendations).

OcHOBHbBIE pPe3yabTAThI HCCAET0BAHUS

ITpu nposenennn UI'X-uccnenoBanus Ha oOpas3luax TKaHU
MOJIOUHO# Kene3bl ObLIM TOJNyYEeHBI Pe3yJbTaThl, MTPEACTaB-
JICHHBIC B Tabnunax 2—4.

®axrop runokcuu HIF-1o B KOHTpOJBHOM TpyTine SKCIpec-
CHpPYeTCsl NMPEUMYIIECTBEHHO B IMTOIJIa3M€ CTPOMAalIbHBIX
kieTok (puc. 2 B). B rpymmax ¢ mpoTOKOBOH KapIUHOMOMH
MOJIOYHOH JKeJie3bl OH IMPUHUMAET SAEPHYIO JOKAIU3aLUIO.
B rpymnmne 1 (6e3 xuMuoTeparnim) oH KCIIPECCHUPYETCs B OITy-
XOJIEBBIX KJIETKaX, B CTPOME OIIyXOJIEBOI'O O4ara U B CTpOME
MIpUJIeKaIei K OIyXOJi TKaHHU U MPaKTUYECKU He BCTpeyaeT-
csl B Makpodarax 30HbI gemapkauuu. Bo Il rpynne namuenTox
(mocne xumuotepanuu) HIF-lo uMeeT mpenMyIIeCTBEHHYIO
JIOKAJIM3aIMI0 B SApax KJIETOK OIyXOJEBOI'0 MHUKPOOKpYIKe-
HUsI, 0COOEHHO B Makpodarax aeMapKaluoHHOI 30HBI. YcTa-
HOBJICHBI JIOCTOBEpHBIE pa3IM4Usl B SAIEPHON 3KCIIPEeCCUU
HIF-1o B rpynmnax nauueHToK ¢ BepH(UIMPOBAHHOW MPOTO-
KOBOM KapLUHMHOMOI MOJIOUHOM JKE€Je3bl: B CTPOME OIyXOJHu
U CTPOME 37I0pOBOI TKaHu 00pa3iioB I rpymmsr (puc. 2 B) akc-
npeccus (akropa FMIIOKCUH BhILIE, 4eM B 00pa3nax [ rpymrsl
(puc. 2 A) (p = 0,033 u p = 0,034 COOTBETCTBEHHO), B 30HE
JeMapKalMi KOJIMYECTBO MakpodaroB ¢ sIEPHOH peakiu-
eif 3Haunmo Beime Bo II rpymme (p < 0,001). ITo cpaBHEeHHIO
C KOHTPOJIbHOH Tpymmoi (pubpoaneHoMa) B KIIETKAX CTPOMBI
3n0poBoii Tkanu sxkcnpeccust HIF-1a menbie B rpynmnax I (p <
0,001) u II (p = 0,009).

B 1ienom, npu cpaBHEHNH UCCIIELyEeMbIX HAMU I'PYTIII C IIPO-
TOKOBOH KapIIMHOMOM MOJIOUHOH sxesne3sl akcnpeccus HIF-1a

OKa3aJIach BBINIE B TPYIIE MAlMEHTOK, MOTYYaBIIUX KypCHI
XUMHOTEpaIiy, 4eM B rpymnmne 0e3 sedeHus. OfHAKO CTOHUT
OTMETHUTD, YTO ATH PA3IMYMS IPEUMYIIECTBEHHO 00YCIIOBIIe-
Hbl HannuueM HIF-10-m03UTHBHO OKpalleHHBIX KIETOK B CT-
pOME YCIIOBHO 3/I0pPOBBIX (HEOITyXOJIEBBIX) YYAaCTKOB TKaHH
MosouyHoit sxene3sl 1 HIF-1a-skcnpeccupyrommx Makpogaros
B 30HE JIeMapKalliK OMyXOJU y MAallMeHTOK C XUMHOTepanuei
(puc. 2).

Amnanuz skcnpeccun cocyaucroro dakropa VEGF nokazan
CTaTUCTUYECKU 3HAUUMBIE pa3NU4Ms KakK B TpyHmax ¢ MpoTo-
KOBOH KapLIMHOMOW MOJIOUHOH »eJe3bl, TaK U B CPaBHEHUU
C KOHTPOJILHOM TpymIoi (Taom. 3).

Cocynucrtsiii gpaxrop pocra VEGF B koHTpoIBbHOI Tpymie
aKTUBHO JKCIIPECCHPYETCS KaK B SIHUTEIMATBHBIX KIIETKaX
MapeHXUMBbl MOJIOUHOHM JeNe3bl, TaK U B JHIOTEIUOLUTAX,
HO IIPEUMYIIECTBEHHAs €T0 JOKaIN3alus XapaKTepHa AJs CT-
pOMaJIbHBIX KJIETOK. [Ipy cpaBHEHNM C KOHTPOIBHOM Ipynnon
(puc. 3 B) uatencuBHocts 3kctipeccun VEGF B cTpome 3110-
POBOIl TKaHM MAIEHTOK C MPOTOKOBOHN KapIIMHOMOM MOJIOY-
HOM JKeJe3bl CyIECTBEHHO HMXke Kak B I, Tak u Bo Il rpym-
ne. B I rpynme 3T0T Mapkep 3KCIpeccupyercs B JKeJIe3UCTOM
snurenun Ha 50% MeHbIIe (0 MHTEHCUBHOCTH PEAKLUH
WI'X), ueM B TKaHUW >KeJe3bl MALMEHTOK TPYIIIBI KOHTPOJIS
(p = 0,001). B xieTkax CTPOMBI €ro IKCIPECCHS MO CPaBHE-
HUIO C KOHTPOJIEM TaKKe CyliecTBeHHO MeHbiue (p = 0,040)
Y TIPaKTUYECKU OTCYTCTBYET B SHIOTEIMOIUTAX COCYIOB (p =
0,002) 3mopoBoit Tkanu. B HeomyxoneBoil Tkanu II rpymmsl
uHTeHCUBHOCTh peakiyu ¢ VEGF Hibke Kak B jKelle3ucToM
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Tabnuua 1. Mopdornornueckas xapakTepucTHKa 00C/IeyeMbIX TAIIMEHTOK C IPOTOKOBOM KapIIMHOMOW MOJIOYHOI Kene3bl, aoc. (%0)
Table 1. Morphological characteristics of the examined patients with ductal carcinoma of the breast, abs. (%)

I rpynna (n =23 II rpynna (n =25
Tapaverper a0c. . | ( : % a0c. . | ( : Y%
Pazmep onyxonu (no TNM,
T1 2 8,7 5 20,0
T2 18 78,3 11 44,0
T3 1 4,3 4 16,0
Tx 2 8,7 5 20,0
Hanuuue pecuonapnvix memacmasos (no TNM)
NO 6 26,1 5 20,0
N1 9 39,1 1 40,0
N2 7 30,4 8 32,0
N3 1 4,4 2 8,0
Cmaodus 3a6onesanus
ITA 8 34,8 5 20,0
11B 7 30,4 9 36,0
IITA 7 30,4 9 36,0
IIIC 1 4.4 2 8,0
Cmenenw 3n10xauecmeennocmu (G)
G2 3 13,0 7 28,0
G3 20 87,0 18 72,0
Dxcenpeccus peyenmopos k scmpoeenam (ER)
ER (+) 6 26,1 6 24,0
ER (-) 17 73,9 19 76,0
Dxenpeccus peyenmopos k npoeecmepony (PR)
PR (1) 5 78,3 9 36,0
PR (-) 18 21,7 16 64,0
Peyenmopvr HER2
HER2 (+) 6 26,1 6 24,0
HER2 (-) 17 73,9 19 76,0

Tpumeuanue: mabnuya evinoanena asmopamu. Coxpawjenus: TNM — Classification of Malignant Tumors tumor, nodus, metastasis; T0 — nem
npusHaxog nepsuunol onyxonu; T1 — maxcumanvuwiti pasmep onyxoau ve donee 20 mm 6 Hauboavuiem usmepenuu, T2 — pazmep onyxonu
bonee 20 mm, Ho menee 50 mm 6 Hauborbwem usmeperuu, T3 — pasmep onyxonu 6oree 50 mm 6 Hauborbwem usmeperuu, Tx — OaHHBIX 0N
oyenxu onyxonu neoocmamouno; N0 — nem npusnaxos nopaxicenus Memacmasamu pecuoHapruix aumpamuieckux y3nos; NI — memacma-
36l 8 CMEWaeMblX NOOMBIUEYHBIX TUMPaAmuueckux y3nax (Ha cmopoue nopasicenus); N2 — memacmasvl @ NOOMbIUEUHBIX TUMPAMUYECKUX
V314X HA CMOPOHE NOPAdICEHUsl, CRAAHHbIE MediCOy CODOU U PUKCUPOBaHHble TUOO KAUHUYECKU OnpedesieMble Memacmasul 80 6HYMPEHHUX
MAMMAPHBIX (NAPACMEPHATLHBIX) TUMPAMUUECKUX Y3AX NPU OMCYMCMBUU KAUHUYECKU A8HO20 NOPAICEHUS NOOMBILUEHHBIX TUMPAMUYECKUX
y3108; N3 — memacma3zel 8 NOOKIIOUUYHBIX TUMPAMUYECKUX V31X HA CMOPOHe NOpadIcenus, 1ubo KIuHU4ecKu onpeoesemvle Memacmasul
60 GHYMPEHHUX MAMMAPHBIX (NAPACMEPHANLHBIX) TUMPAMULECKUX Y3AAX NPU HATUYUY KIUHUYECKU SI8HO20 NOPANCEHUS NOOMbIULEYHBIX TUM-
Gamuyeckux y3n086, 1ubo memacma3zvl 8 HAOKIIOUUYHBIX TUMPAMULECKUX Y3NAX HA CIMOPOHE NOPAICeHUs (He3a8UCUMO OM COCMOAHUS NOOMbI-
WEUHBIX U GHYMPEHHUX MAMMAPHBIX TuM@amudeckux y3nos); MO — nem npuznaxos omoanenuvix memacmaszos, cmenenv 114 — T0, T1, T2,
NO, NI, MO; cmenens IIB— T2, T3, NO, N1, MO; cmenens I[l1IA — T0, T1, T2, T3, NI, N2, M0; cmenenw I1IC — nro6as T, N3, MO; G2 — ymepen-
Has cmenets ouggepenyuposku mranu, 6—7 6ainos no wikane SBR; G3 — nusxas cmenens oughgpepenyuposxu mxanu, 8—9 6ainos no wikane
SBR (Scarff—Bloom—Richardson, Hommunzemckas moougpuxayus); ER — peyenmop k scmpozenam (estrogen receptor); PR — peyenmoput
K npozecmepoHy (progesterone receptor); HER2 — human epidermal growth factor receptor 2.

Notes: the table was compiled by the authors. Abbreviations: TNM — Classification of Malignant Tumors tumor, nodus, metastasis; T0 — no ev-
idence of primary tumor; T1 — maximum tumor size not exceeding 20 mm in greatest dimension; T2 — tumor size more than 20 mm but less than
50 mm in greatest dimension; T3 — tumor size more than 50 mm in greatest dimension; Tx — insufficient data for tumor assessment; N0 — no
evidence of metastatic involvement of regional lymph nodes; NI — metastases in movable axillary lymph nodes (on the affected side); N2 — me-
tastases in the axillary lymph nodes on the affected side, which are either fused together or fixed, or clinically detectable metastases in the inter-
nal mammary (parasternally) lymph nodes in the absence of clinically evident involvement of the axillary lymph nodes; N3 — metastases in the
supraclavicular lymph nodes on the affected side, or clinically detectable metastases in the internal mammary (parasternally) lymph nodes in
the presence of clinically evident involvement of the axillary lymph nodes, or metastases in the supraclavicular lymph nodes on the affected side
(regardless of the state of the axillary and internal mammary lymph nodes); M0 — no signs of distant metastases; stage 114 — T0, T1, T2, N0,
NI, M0; stage IIB— T2, T3, NO, N1, M0; stage IIIA — T0, T1, T2, T3, NI, N2, M0; stage IIIC — any T, N3, M0; G2 — moderate tissue differenti-
ation, 67 points on the SBR scale; G3 — poor tissue differentiation, 8—9 points on the SBR scale (Nottingham a modified, Bloom — Richardson
grade); ER — estrogen receptor;, PR — progesterone receptor; HER2 — human epidermal growth factor receptor 2.
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Tabnumna 2. Dxcnpeccus pakropa HIF-1o B 00pa3ax Tkanu MonouHo# xene3sl, Me [Q1; Q3]
Table 2. HIF-1a expression in breast tissue samples, Me [Q1; Q3]

I'pynnst
P-YPOBEHb
Mokasatesan KOHTPOJIbHAS I rpynna II rpynma 3HAYHMOCTH®
(n=20) (n=23) (n=25)
KonudecTBO SMUTETHOIUTOB ) 1,00 1,12 0657
B OIyXOJIH, IIT. [0,00; 3,00] [0,00; 3,75] Pua=
KonmuecTBo KJI€TOK B CTpoMe ) 2,00 2,00 - 0.033
OITYXOJH, IIT. [0,00; 2,00] [1,00; 4,00] Pua =5
KonndyecTBO MU TEIHOIUTOB 0,00 0,00 0.00 P = 0,453
B 3/I0pOBOM TKaHH, LIT. [0,00; 1,75] [0,00; 1,00] ’ Py, = 0,453
<
KonuyecTBo KI1€TOK B 3/10pOBOit 7,50 1,00 2,00 5 e (())’(())(())19
. . . -k >
cTpoMe, IIT. [3,25; 15,25] [0,00; 2,00] [0,00; 3,00] P = 0,009
KommuecTBo Makpogaros B 30He ) 0,00 3,50 <0.001
JleMapKaIlvH, IIIT. [0,00; 1,00] [0,00; 6,75] Py~

Ilpumeuanus: p , ona cpasuenus epynnuvt I ¢ konmponem, p,, 0na cpasuenus epynnvt 1l ¢ konmponem, p, , ona cpasuenus I u Il epynn,

* — no kpumepuro Manna — Yumnu.

Notes: p,, for comparison of group I with a control, p,,, for comparison of group Il with a control, p,, , for comparison of groups I and I,

* — according to the Mann — Whitney test.

A b

Puc. 2. ®parMeHTH NPOTOKOBOI KapIUHOMBI U TKaHU (HubpoazieHoMbl MosiouHo# xenesbl, I X-peaknus ¢ HIF-la: A —
nanueHTKy | rpynmsl, yBenudenue x200; b — nmanuentku II rpynnel, ysenudenue x200; B — manueHTKH KOHTPOJIBHOU
rpynnsl, yBenuuenue x200. UepHas cTpesnka — BbIpakeHHas siaepHas skcripeccust HIF-1a B iumdonurax onyxomnu. benas

CTpeJsika — IUuTomIa3MaTuyeckas sxcnpeccus HIF-1a
Ipumeuanue: pomoepaguu bINOIHEHBL ABMOPAMUL.

Fig. 2. Fragments of ductal carcinoma and fibroadenoma tissue of the breast, IHC reaction with HIF-la: A — patients of
group I, x200; b — patients of group II, x200; B — patients of the control group, x200. Black arrow — pronounced nuclear
expression of HIF-1a in tumor lymphocytes. White arrow — cytoplasmic expression of HIF-1a

Note: the photos were taken by the authors.

snutenuu (p = 0,002), Tak u B ctpome (p = 0,044) u sug0TE-
nuu cocynos (p = 0,001).

B snurennu onyxonu y nNalueHToK ¢ IPOTOKOBOM KapLUHO-
MO¥ MOJIOYHOH Jxene3bl cocynucThiii haktop VEGF skcmpec-
CHpYeTCsl IOCTOBEPHO HHTEHCHBHEE B IpyIIIe O€3 JIeKapCTBEeH-
HOTO JiedeHus (puc. 3 A), yeM B IpyIIe Mocie IPUMEHEHUS]
xumuotepanu (p < 0,001) (puc. 3 b), a B snuteanu 310poBoit
TKaHU, HA000POT,— HIKE, YEM B TPYIINE MOCIe XUMUOTEepa-

nuu (p = 0,004). Taxxe B rpymnie ¢ IPOTOKOBOM KapIIMHOMOI
MOJIOYHOM JKese3bl Mocje XHMHOTEpaluH KOJUYECTBO 3H-
JIOTEJIMOLIUTOB B COCYJaX 370POBOM TKaHH, KCIPECCHPYIO-
nmx VEGF, 3HaunmMo BblIIe, 4eM B TpyIIe C IPOTOKOBOM Kap-
IIUHOMOM MOJIOUHOM Jkee3bl 0e3 xumuotepanuu (p = 0,017).
Okcnpeccust cocymuctoro (akropa ANGP2 wumeer cra-
TUCTUYECKH 3HAYMMBIEC Pa3IM4Usl B HCCIEAYEMBIX IpyIax

(tabm. 4).
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Tabnuna 3. MenuaHnHble 3HaYeHUs NoKaszarenei skcnpeccun pakropa VEGF B oOpa3nax TkaHu MOJIOYHOH Kele3bl, Me

[QL; Q3]
Table 3. Median values of VEGF expression levels in breast tissue samples, Me [Q1; Q3]
I'pynnsi
Ioxazaresn KOHTPOJIbHAS I rpynna II rpynna 35 ;2;5 ;?c}:l*
(n=20) (n=23) (n=25)
. 5,00 5,00 Py < 0,001
Dnurtenuii omyxonu PS (0ansr) - [5.00: 5.00] [1,00; 5,00]
N 2,00 1,00 Py, < 0,001
Dmwurenuit omyxonu IS (6amsr) - [2.00: 3,00] [1,00: 1,00]
. 7,00 6,00 Py < 0,001
Onurenuii onyxoiu TS (6anbr) - [7.00: 8.00] [2.,00; 7,00]
Onurenui BEIi1 PS (6amren) 300 3,00 300 Py, = 0067
30pO [5,00; 5,00] [5,00; 5,00] [4,00; 5,00] Py, < 0,067
3,00 2,00 2,00 P~ 0001
. . ) ) ’ =0,002
Onutenuit 370poBIi IS (6ab) [3.00: 3,00] [2.,00: 2,00] [2,00: 3,00] ﬁu_x 0002
11-1 4
=0,004
Onurennii 3g0poBeiit TS (6ansr) 8,00 [6 080(7) 00] 7,00 5 = 0,004
ROP [8,00; 8,00] S [6,00; 8,00] o= 0,004
11-1 >
KonudecTBo KII€TOK B CTpoMe i 15,00 15,00 Py, = 0,972
ONyXOJIH, IIT. [9,00; 22,00] [2,00; 76,25]
KonmmdgecTBo 3HAO0TEIHOUTOB i 2,00 2,00 Py, = 0,298
B COCYJIax OIMyXOJH, IT. [0,00; 3,00] [0,00; 4,00]
CyMMapHO B CTPOME Oy XOJTH i 16,00 18,00 D, = 0916
(KOJTMYECTBO KIIETOK) [10,00; 26,00] [2,00; 81,00]
KonuyecTBo Ki1eTOK B cTpomMe 17,50 10,00 12,00 P = 0,040
310pOBOM TKaHH, LIT. [12,25; 18,75] [6,00; 14,00] [5,25; 19,00] Dy = 0,044
=0,002
KonngecTBo 3HIO0TETHONNTOB 5,00 0,00 1,00 5“‘ —0.001
B COCYJIaX 3/I0POBOM TKAHH, IIIT. [1,75; 8,00] [0,00; 1,00] [0,00; 6,75] p""‘ _ 0’001
11-1 >
. p,..= 0,008
CyMMapHO B cTpoMe 30pOBOI 22,00 11,00 17,00 P = 0.008
TKaHU (KOJ-BO KJIETOK) [16,50; 27,50] [6,00; 15,00] [5,00; 22,00] pH'K _ 0,008
11-1 >

Ilpumeuanus: mabnuya cocmasnena agmopamu, p, 01 cpagnenus epynnui I ¢ konmponem, p, 0ns cpasnenus epynnot 1l ¢ konmponem,
D, 014 cpasnenus I u Il epynn; * — no kpumepuro Manna — Yumnu. Coxpawenus: PS— npoyenm okpawennvix knemox, IS — unmerncue-
nocmo okpawusanus, TS — cymmapneiii nokazamens PS u IS no wikane Allred Score 6 6annax om 0 00 8.

Notes: the table was compiled by the authors; p,, for comparison of groupl with the control, p,, , for comparison of groupll with the control,
P, Jor comparison of groups I and II; * — according to the Mann — Whitney test. Abbreviations: PS — percentage of stained cells, IS —
staining intensity, TS — total score of PS and IS on the Allred Score scale, ranging from 0 to 8 points.

Okcmpeccust cocymuctoro ¢akropa ANGP2 mpeobnanaet
B IpyNIEe KOHTPOJIS B KJIETKaX CTPOMBI JKEJNE3bl, IIPH ITOM
MapKep AKCIPECCUPYETCS U B AIIUTEIHAIBHBIX KJICTKaX MapeH-
XHMMBI ¥ DHJIOTEIMOLUTAX COCY/IOB, HO CYIIECTBEHHO MEHbIIIE.
B I rpynme manyieHTOK ¢ IPOTOKOBOM KapIMHOMOM MOJIOY-
HOM KeJe3bl MHTeHCUBHOCTh 3kcnpeccun ANGP2 cHmxeHa
10 CPaBHEHHIO C KOHTPOJILHOW IPYNION B SIHUTEIINH JKEJIE3bI
(» <0,001), u 6oee ueM B 2 pa3a CHUIKACTCS KOJIUIECTBO CT-
POMAaNbHBIX KJIETOK BHE omyxoneBoro odara (p < 0,001), skc-
MIPECCUPYIOIINX JaHHBIN (akTop pocTa. B rpynne nanneHTok
C MPOTOKOBOM KaplIMHOMOW MOJIOYHOM >KeJIe3bl MOcie XUMHU-
oTepareBTH4ecKoro jedeHus skcrpeccust ANGP2 nocrosep-
HO MOBBIIIIEHa Kak B cTpome omyxoiu (p < 0,001) u kimeTkax
HEOIyXO0JIEBOW CTPOMBI, TaK M B DHIOTEIMOLUTAX 3710POBOH
TKaHU MPU CPaBHEHUM C KOHTPOJbHOU rpymnmoii (p < 0,001)
u rpynmnoi 6e3 neyenus (p = 0,004); B 310pOBOM SIHUTENNH,

HaNpOTHUB, MOKa3aTeldb CHUKEH MO0 CPABHEHUIO C KOHTPOJIEM
(» <0,001).

B rpynmne nmanueHTOK, KOTOPbIM HE NPOBOJMIACH XUMHO-
tepanusi, ANGP2 skcripeccupyercs B 1I€JIOM CYIIECTBEHHO
MeHble (puc. 4 A), ueM B TpymIe ¢ MPOBEIEHHON XUMHOTE-
panueii (puc. 4 B), Kak B CTpOME OITyXOJIX 33 CYCT IHIOTCIIHSA,
TaK U B CTPOME U COCY/axX 3/OPOBbIX YYACTKOB TKaHHU.

Hamu oOHapyxeHa JOCTOBEpHO OOJbINAs WHTCHCUB-
HocTh 3kcnpeccun VEGF B amuTenuu omyxoiaw B Ipymme
0e3 jiedeHHs1, YeM B TpyIMIE MociIe IPUMEHEHUS] XUMUOTepa-
MMM, YTO CBHUJIETEIBCTBYET O HEKOTOPOM CYNPECCHBHOM 3(-
(hexTe XMMHOTEpPaANUK Ha pakoBble KiIeTKH. OHAKO B OITyXO-
neBoit crpome konruecTBO VEGF-03UTHBHBIX KJIETOK (B T. 4.
9HJIOTEIHOINTOB) 3HAYUMO OOJIBIIE B TPYIIIIE [TOCIIE XUMUOTE-
paruu, 4To SIBJISETCS MPU3HAKOM «aKTHBHOM CTPOMBI», obec-
MeYUBaroIlell BBKUBAaHUE PAKOBBIX KIIETOK (puc. 4).
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Puc. 3. ®parmMeHTHI TPOTOKOBOI KaPIIMTHOMBI M TKaHH (UOPOaIeHOMBI MOIO9HOI xemne3sl, T X-peaknus ¢ VEGF: A — ma-
nueHTkH | rpynmsl, yBenmaenue X200; b — manuentku Il rpynmer, yBenudenne X200; B — nanueHTKH KOHTPOIBHOM Tpy -
eI, yBenundenne X200. YepHas crpenka — Boicokas skcrpeccuss VEGF B smurtenunonurax, 06emas cTpesika — CHHUKEHHAS

skcnpeccust VEGF B anutennonurax.
Tpumeyanue: gomoepaghuu gvinoHeHvl A8MOPaAMU.

Fig. 3. Fragments of ductal carcinoma and fibroadenoma tissue of the breast, IHC reaction with VEGF: A — patients of
group I, x200; b — patients of group II, x200; B — patients of the control group, x200. Black arrow — high expression
of VEGF in epithelial cells, white arrow — reduced expression of VEGF in epithelial cells

Note: the photos were taken by the authors.

[IpoBenenne KOppeIsIIMOHHOTO aHANIN3a IMOKa3alo yCTOH-
YUBBIE CBSI3M MEXAYy CTENEHBI0 OJKCIIPECCHU UCCIenye-
MBIX MapkepoB. Tak, KOJMYECTBO NMO3UTHUBHO OKPAIIEHHBIX
Ha VEGF KeTok cTpOMBI OITyXOJIM MMEET CPEAHUE U CHIIb-
Hble MOJOXKUTENBHBIE CBsi3U ¢ dkcnpeccueil HIF-1a B omy-
xoneBbIX KieTkax (r = 1,728), ctpome omyxonu (r = 0,587)
u Makpodarax 30HbI gemapkaru (r = 0,511). Dkcmpeccus
HIF-1o B 30He neMapkalvy CUIBHO MOJIOKUTEIHHO KOPPEIn-
pyer c skcnpeccueit ANGP2 B cTpome 1 9HJOTENHH COCYA0B.
s omyxosneBoi TKaHM 3TH MOKAa3aTeNN COCTaBUIIU, COOTBET-
ctBeHHO, » = 0,676 u r = 0,703, a 11 3TOPOBBIX yYacCTKOB
r=0,520 u r = 0,624. Oxcupeccust VEGF u ANGP2 nmeer
CHJIBHYIO TTOJIOXKUTENBHYIO KOPPEJIAIUIO KaK 110 HHTEHCHBHO-
CTH, TaK ¥ MO0 YUCIy OKPAILIEHHbIX KJIETOK B SIUTEINH OILyXO-
mu (r = 0,828) u ctpome omyxomu (» = 0,521).

B npencrasnenHoit Beibopke skcnpeccust dakropa VEGF
nipu pudpoazeHOMe TOCTOBEPHO BBIIIIE, YeM B FPYIIIax C Mpo-
TOKOBOW KapIWHOMOW MOJIO4HOI sxeme3bl, a HIF-1a B mare-
puane GpuOpoageHOMBI KCIIPECCUPYETCS] NPEHMYIIECTBEHHO
B CTpOME 3HAUYMMO OOJIbIIIE, YeM MIPU IPOTOKOBOM KapLUHOME
MOJIOYHOH ’KeNne3bl, M MMEeT IUTOIIa3MaTH4eCKyI0 JOKaIH-
3anmio. Cnemyer orMeTuTh, 9to HIF-10 B O0ompIImHCTBE CITy-
YyaeB JKCIIPEeccCHpyeTcsi B cTpome (huOpoaseHOMBI 04aroBO
BOKPYT SIHTENHS, YTO, CKOpee BCEro, CBS3aHO C JOKAIbHOM
runoxkcueid. ANGP2 taxxe omimyaercs 6osiee MHTCHCHBHON
9KCTIpECCHEN B SMMUTENNH KOHTPOJIBHOM Ipymbl (0 cpaBHE-
nuro ¢ rpymmnamu [ u II) u crpome (1o cpaBHEHHIO ¢ TpyH-
noii II). Takum oOpa3om, HaMU OOHaApYKEHbI BbIPAKECHHBIC
KOPPEISIMOHHBIE CBSI3HM MEXIy CTEINEHBIO IKCIPECCHH OC-

HOBHBIX OENKOBBIX (PAKTOPOB, OTPAKAIOIIMX AHTHOTCHHBIC
npouecchl B Tkauu (HIF-1a, VEGF u ANGP2) npu npotoko-
BOW KapIIMHOME MOJIOYHOH JKENe3bl ¢ XUMUOTepanuei u 6e3
Hee B CPaBHEHHMHM C aHAJIOTMYHBIMHU TKaHSIMHU Oe3 3JI0KadecT-
BEHHOTO pocTa. B rpymme manueHToK, MOJMy4YaBIINX KypChI
XMMHOTEPAITUH, SKCIIPECCUS NCCIIEIYEMBIX COCYIUCTHIX (ak-
TOPOB JOCTOBEPHO BBIIIE, UM B IpyIle 0e3 XUMHOTEpaInuy,
a (paxrop runokcuu HIF-1o nmeer nayro mokamuzanuio. Tak,
TKaHb (PUOPOAZIEHOMBI XapaKTepU3yeTcs 04aroBOi IIUTOIIa3-
MaTHYECKOI SKCIIPECCUEN B KIIETKAaX CTPOMBI, a IIPH MPOTOKO-
BOH KapruHoMme MosiouHoi kene3sl HIF-1a sxcnpeccupyertcst
B SIIpax KIIETOK.

JonosHuTEIbHBIE Pe3yJbTATHI MCCICAOBAHMUS
JlononHUTENbHBIE  PE3yAbTaThl LEIbI  HCCIEJOBAaHUS
HE TPeyCMOTPEHEI.

OBCYXJIEHHUE

Pe3iome 0CHOBHOTO pe3yabTaTa UCCJACI0BaAHUA

B rpymnne manueHToK, MoMy9YaBIInX KypChl XUMHUOTEPAITUH,
OKCIIPECCHSI UCCIIENYEMbIX COCYAHMCTBIX (hPaKTOPOB JOCTOBEP-
HO BBIIIE, YEM B Ipynne 0e3 XumMuorepanuy, (HakTop IHITOK-
cun HIF-lo umeer sinepHyto sokanuzanuto. Tkane ¢pudpoa-
JICHOMBI XapaKTEepU3yeTCs O4aroBOW IMTOIUIA3MATUYECKON
JKCIPECCUEN B KIETKAaX CTPOMBI.

OrpannyeHus uccjeg0BaAHNS

JlaHHOE HCCIeN0BaHUE MMEET CIEAYIOIINE OrpPaHUYCHUS:
HeOOJIBIION pa3Mep BHIOOPKH H, CIEIOBATENbHO, HEOOIbIIAs
CTAaTUCTUYECKAas MOIIHOCTb; HEOOJbIIOE KOIUYECTBO UCCIe-
IYEMbIX COCYAMCTBIX (DAKTOPOB, YTO AACT OrPaHWYCHHBIC
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Tabnuna 4. MenuanHble 3HaueHHsI okaszaresel skcnpeccun pakropa ANGP2 B o0pa3uax TkaHU MOJIOYHOIT xese3bl, Me

[QL; Q3]
Table 4. Median values of ANGP2 expression levels in breast tissue samples, Me [Q1; Q3]
I'pynnbi VDOBEHD
Ioka3zaresn KOHTPOJIbHASA I rpynna II rpynna 3: azEMocTn*
(n=20) (n=23) (n=25)
5,00 5,00
i - ’ ’ =0,200
Dnurtenuii omyxonu PS (0ansr) [5,00; 5,00] [4,00; 5,00] Pui=Y,
2,00 2,00
. _ ) > =0,176
Dmwurenuit omyxonu IS (6amsr) [1,00: 2,00] [2,00; 3,00] Py s
7,00 7,00
i - ° ’ =0,017
Onutenuit onyxonu TS (0asisr) [6,00; 7,00] [5,00; 8,00] Puy=Y,
Dnurenuii 310poBeiii PS (6assr) 3,00 3,00 4,00 Pu. 0044
rope [5,00; 5,00] [5,00; 5,00] [4,00; 5,00] Py, = 0044
Dnutenuit 310poBkIii IS (0ansr) 3,00 2,00 2,00 Py, < 0.001
P [3,00; 3,00] [1,00; 2,00] [1,00; 2,00] Py, < 0,001
. . 8,00 6,00 6,00 P, <0,001
Smureuii 310poBLi TS (Gae) [8,00; 8,00] [6,00; 7,00] [5,00; 7,00] Py < 0,001
KonnuecTBo KJ1€TOK B CTpoMe ) 18,50 31,00 —0.202
OIIYXOJIH, IIT. [13,00; 27,25] [9,25; 44,25] Py 5
KoanuyecTBO SHAOTETHOLINTOB ) 3,00 13,00 = 0.004
B COCYy/IaX OILyXOJIH, IIT. [0,00; 10,00] [2,50; 28,50] Py =Y
CyMMapHO B CTpPOME OITYXOJIH ) 23,50 53,00 ~0.031
(KOJI-BO KJIETOK) [15,00; 34,25] [13,25; 70,75] Py =Y
Konu4ecTBO KJIETOK B CTPOME 34,00 15,50 38,00 P < 0,001
3I0POBOM TKAHM, IIT [26,25; 39,50] [11,75; 20,00] [22,75; 48,75] Py < 0,001
KonnuecTBO 5HI0TEINOIUTOB 3,00 2,50 20,50 Dy < 0,001
B COCY/ax 3A0POBOM TKAHH, IIIT. [2,00; 4,00] [0,00; 9,25] [11,50; 34,50] P, <0,001
=0,004
CyMMapHO B CTPOME 3/10pOBOii 38,50 19,50 58,00 P < 0’ 001
TKaH! (KOJTMYECTBO KIIETOK) [27,25; 41,75] [14,50; 27,50] [33,50; 99,75] ﬁ“"‘ < 0’001
11-1 >

Ilpumeuanus: p , ona cpasnenus epynnot I ¢ konmponem, p , 0na cpasnenus epynnot 1l ¢ koumponem, p ,,  oas cpasnenus I u Il epynn;
* — no kpumepuio Manna — Yumnu. Cokpawenusa: PS— npoyenm oxpawennvix kaemox, 1S — unmencusnocms okpawiuganus, TS — cym-
MmapHvii nokasamensv PS u IS no wixane Allred Score 6 6annax om 0 0o 8.

Notes: p, , for comparison of group I with a control, p , , for comparison of group Il with a control, p, , for comparison of groups I and I,
*— according to the Mann — Whitney test. Abbreviations: PS — percentage of stained cells, IS — staining intensity, TS — total score of PS

and IS on the Allred Score scale, ranging from 0 to 8 points

TIPEACTABIEHUS O MPOLECCAX aHTMOTE€HE3a; OTCYTCTBHE J1aH-
HBIX 0 OE3PEIUINBHON BBIKMBAEMOCTH MAIHCHTOK OTPAHUYH-
BaeT BO3MOXKHOCTb MPOTHOCTHYECKOM OIIEHKHU.

HNuTepnperanus pe3yJbTaTOB UCCJIEI0BAHMS

[Ipoananu3upoBaB JIUTEpaTypy, MBI OOHapyXwm aedu-
LUT CBEJCHUI O IUHAMHKE HKCIPEcCHH (HaKTOPOB aHTHO-
TeHE3a B OITyXOJEBOM TKAHU IIOJ BIUSHHEM XMMHOTEPAITHH
npu PMIK. CymiecTByoT cBeJIeHHS O CHWXKCHUU KOHIIEHTpa-
LU HccIeayeMbIX HaMH (haKTOPOB Y TTAIIEHTOK BO BpeMs
U TIOCJIe XUMUOTEPANuH, HO 3TH JJaHHbIE MPEUMYIIECTBEHHO
OCHOBAaHBI Ha OIIpe/IeNIEHIH X YPOBHS B KpoBHU [7-9]. B cBs3u
C 3THM IIPEACTABISIET HHTEPEC U3yUYeHHE OCOOEHHOCTEH IKC-
MIPECCUH COCYIUCTBIX MapKEpOB HEIOCPEACTBEHHO B OITyXO-
JIEBOW TKaHU M €€ MUKPOOKPY KEHHUH.

W3BecTHO, 4TO B Mpolleccax HEOBACKYIAPHU3ALUU BaKHas
pons npuHamiexkur ocu HIF/VEGF. OcHOBHEIM cTHMYyITOM
JUISL 3aIlyCKa aHTHOTEHe3a SIBISIETCS] TUIIOKCHS, B Pe3ysibTaTe
KOTOPOH CTHMYJIUpPYyeTCsl BbIpaboTKa MHOXecTBa (hakTopos,

o0ecreunBaOMMX aqaNTalnui0 TKAaHU K HEJOCTAaTKy KHCIIO-
pona. KiroueBbIM PeryasiTopoM KIETOYHBIX OTBETOB Ha TH-
TIOKCHIO SIBJISICTCSI T€TEPOANMEPHBI (HAKTOp TPaHCKPHITLHN
HIF-1, coctosmuii u3 nByX CyOBEIMHUIL: KUCIOPOI3aBUCH-
moii HIF-la u xoHcTHTyTHBHO 3Kcmpeccupyemoir HIF-1p.
Wunymmpyemserit Tunokcneit HIF-1o gepes B3amMoneiicTBre
C IIPOMOTOPAMH PA3JIMYHBIX T€HOB YBEJINYHMBAET IIPOMYKIHIO
0eiKoB, 00ecneYnBaIOIIUX a/IaNTalKIO, B TOM YHCIe GpepMeH-
TOB TJIMKOJIM3a, SPUTPOINOITHHA, a Takxke (pakTopoB pocra
[5]. B namem uccnenoanuu HIF-1o umeer saepHyro joka-
JIM3al{I0 B Ipynnax ¢ MPOTOKOBOM KapLUHWHOMON MOJOYHOMN
’Keye3bl, a B KOHTPOJIILHOM TpyIIIe, NpeacTaBieHHol prbpo-
aJICHOMO#, NTaHHBIA (PaKTOp IKCIPECCHPYETCsl LUTOILIa3Ma-
THYECKH. Takne 0COOCHHOCTH JIOKAJIM3AlMU CBS3aHBI C TEM,
gT0 B ycnoBusax runokcuu HIF-1lo m3beraer mporeocoMHON
JieTpalaliii ¥ TPAHCIOLUUPYETCS B AP0, TAE TeTEPOSUMEPH-
3yercst ¢ HIF-1P, Torja kak npu HOpMalIbHBIX YPOBHSX KHC-
nopona cyobenununa HIF-1a Obictpo paspymiaercst yOukBu-
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Mopdoarorudeckas: oneHKa KCIpeccuyl GpaKTOPOB aHTHOTEHE3a B OIYXOAW M MUKPOOKPY)KEHUH IpH GUOPOaAEHOME U IPOTOKOBOHA...

Puc. 4. ®parMeHTHI IPOTOKOBON KapIIMHOMBI M TKaHU (HUOPOaIeHOMBI MOJIOUHOM xene3bl, U X-peakums ¢ ANGP2: A —
nauueHTky I rpynnel, yBenuuenue x200; b — nauuventku Il rpynnel, yBenudenue x200; B — nmauueHTKH KOHTPOJIbHOM
rpymmsl, yBenmaeHue x200. UepHas cTpenka — BbIcokas dkcnpeccust ANGP2 B snutennonurax, Oemas cTpeika — CHHU-

skeHHas skcrpeccuss ANGP2 B snutennonurax.
Ipumeuanue: pomoepaguu vInONHEHbL ABMOPAMUL.

Fig. 4. Fragments of ductal carcinoma and fibroadenoma tissue of the breast, IHC reaction with ANGP2: A — patients of
group I, X200; b — patients of group II, x200; B — patients of the control group, x200. Black arrow — high expression of
ANGP2 in epithelial cells, white arrow — reduced expression of ANGP?2 in epithelial cells

Note: the photos were taken by the authors.

TUH-TIpoTeacoMHol cuctemoir. OOpa3oBaHHE TeTepoArMEpa
HIF-10/HIF-1P npuBOAXT K BKIIIOUEHHIO OMOJIOIMYECKUX Me-
XaHU3MOB MeTaboJI13Ma, aHTHOTeHe3a, arornTo3a, nponudepa-
IIUU ¥ BBDKUBaHUS Ki1eTok [10].

CyIIecTBYIOT TaKXe HCCIIeIOBaHuUs, B KOTOPBIX COOOIIaeT-
cs1, yTo noBbImeHHas dKcnpeccus HIF-1a cBg3ana ¢ xummo-
PE3UCTEHTHOCTHIO, a TAKXKE C BEICOKUM YPOBHEM CMEPTHOCTH
[11-13]. Tak, moka3aHO, YTO TUTIOKCHYECKOE MHUKPOOKPYXKe-
HHe omyxomu crtumynupyer HIF-lo-3aBucumyro skcmpec-
CHIO TEHOB, TOJABIISIONIMX KJICTOUYHYIO IU(PQEPEHIIMPOBKY,
YTO MOXKET NPUBOIAUTH K TIOSBICHHIO CTBOJIOBBIX PAKOBBIX
KJIETOK, OTBETCTBCHHBIX 32 MOSIBICHHE YCTOWIMBOTO KIIETOY-
Horo kioHa [14, 15]. Cuuraercs, 4T0 HHOPHILTPUPYIOIIUEC
ormyxonu muToTokcnyeckue T-kietku cekperupyror HIF-1la
B YCIIOBMAX aJaliTallid K TUIOKCHH, oOecreyuBas omyxoie-
Bl IMMYHHTET [16]. Kak BHIHO U3 pa3HBIX MPOaHAIHU3UPO-
BaHHBIX JINTEPATypPHBIX UCTOYHUKOB, (DaKTOp TMIOKCHH Oia-
TONPUATCTBYET aIalTAlliH U PA3BUTHUIO OITyXOJIH.

Takum obpaszom, Habmomaemas B HallleM HCCIIECOBaHUU
ogaroBas spepHas skcmpeccuss HIF-lo B xieTkax omyxoiu
U CTPOMBI HEKOTOPHIX MaIeHToK B rpymme II moxer cuue-
TEJIbCTBOBATh O MPOSBICHUAX PE3UCTEHTHOCTH K MPOBEICH-
HOW XuMHOTepanuu. VIHTepeCHbIMH SBIISIOTCS CBEACHUS O Ha-
KOIUICHUH OITyXOJIb-aCCOLMMPOBAHHBIX MaKpo(haros B CTpoMe
BOKPYT COCYIOB IIOCJIE XUMHOTEPAINH, YTO TMPUBOIANT K pe-
BaCKyJISIpU3aIK OIyXOJIH, YacTH4UHO 3a cueT ydyactus VEGF
[17]. B uccnenoBaHHOM Marepuaje MPUCYTCTBHE aKTUBUPO-
BaHHbIX HIF-10-momoxkurenpHbIXx MakpodaroB B 30HE Je-
MapKallii KaK Ba)KHBIX PEryIsITOPOB AaHTMOTEHEe3a MOXKET
yKa3bIBaTh Ha 3aITyCK aJAaNTallMOHHBIX peakiuil omyxomu. Ot-

KPBITBIM OCTAETCsI BOIIPOC O TOM, SBJISETCS JIM MEPEKITIOYCHUE
skcripeccun HIF-la B HEe mopakeHHBIE OIyXOJIBIO YYaCTKU
MPOSIBIICHNEM MEXaHU3MOB «I00Era» OIMyXOJlH OT BO3JEHUCT-
BHS XHMHOTEPAIEBTUUECKUX areHTOB. 3acily’KUBaeT BHHMa-
HUsI MCCIIeIOBAaHKE, B KOTOPOM cooOIiaeTcs o Oonee yacTton
MHAYKIIMHA aHTHOTeHe3a B 37I0POBBIX 00JIACTAX MOJIOYHOH Ke-
Jie3bl, IPUWIETAIOIINX K OIYyXOJH, YEM B CaMOil OIyXOJiIeBOU
Tkanu [18]. CormacHO 3TOMY HCCIEIOBAaHUIO AHTHOTEHHBIN
nepexo; MOXKET IPE/IIECTBOBATh MOP(OIOTHIECKUM U3MEHE-
HUSIM, T. €. OITyXOJIEBOH TpaHC(hOpMAIIKK.

CyliecTByeT U Jpyroe MHEHHE, COMTaCHO KOTOPOMY CTaOH-
mmsanus HIF-1 MoxkeT oka3bIBaTh 3al[UTHOE AEHCTBUE U JaKE
CHIDKATh arpeCCUBHOCTH OITYXOJIEBBIX KIJICTOK, OJHAKO ITyTH
peanu3anuu Takoro 3¢dekra 10 KoH1a He sichsl [19]. Uccneno-
BaHMI TI0 U3YYEHHIO KOoppensauu Mexay skcrpeccueid HIF-1a
1 3G PEKTUBHOCTHIO XMMHOTEPAITMK Ha OCHOBE TaKCaHOB (I1a-
KIuTakcen W gouetakcen) mpu PMIK nemocrarouno. Omna-
KO MMEIOTCS €IMHUYHBIC JaHHBIE O CBA3M BBICOKHX YpPOBHEH
skcripeccun HIF-lo ¢ XyaumM oTBeTOM mOCie MpOBEIECHHOM
XUMHOTEpaNuu Ha ocHOBe maxyuTakcena [20]. B pamkax wuc-
ciemyeMoil BEIOOPKM HaMH HE BBISBJICHO SIBHOTO aHTUTHIIOK-
cryeckoro 3¢ Qekra npu TepareBTUUSCKOM MOIXONE B TPyIIIe
MalKEeHTOK, MOMYYaBIIMX KypCchl XMMHOTEPANNH, O YeM CBHU-
nerenbctByeT cradbmibHocTh HIF-1oo Kak B omyxoneBbIX, Tak
U B 37I0POBBIX Y9acCTKaX MPEeICTaBICHHOIO MaTepHraa.

OCHOBHBIM (haKTOPOM, Y4acCTBYIOUIMM B 00pa3oBaHHU HO-
BbIX KPOBEHOCHBIX U JIMM(ATHYECKHX COCYIOB, OCOOCHHO
Ha JTale WHULMAIMU aHTHoreHesa, sieisiercss VEGF. Omy-
XOJICBBIC KJICTKH, JHIOTEIHOLMTHI, Makpodaru crocod-
Hbl cekperupoBath VEGF, Tem cambiM oOecrieunBas poct

Ky6anckuit Hay4uHbIi MenunnHcKui BecTHUK / Kuban Scientific Medical Bulletin

2024 | Tom 31 | Ne 5| 26-40 37



OPUT'MTHAJIBHBIE CTATBU / ORIGINAL ARTICLES

MEJIUKO-BUOJIOI'MYECKUE HAYKH / BIOMEDICAL SCIENCES

HOBBIX COCYJOB B THMIIOKCHYECKHX O0JaCTSIX OIyXOJeBOH
TKaHU U1 YAydieHus nepdy3ur U ycTpaHeHUs OepuInTa
KHCJIOpOZa U Ipyrux HeoOxoaumseix snemeHtoB [21]. VEGF
WHAYIEPYET B JHIOTEIHOLUUTAX MpOIEeCcCH mponudepannn
Y MUTpAINH, MTOBBIIIAET MPOHUIIAEMOCTh COCYJIOB Uepe3 B3a-
AMOJCHCTBHE C COOTBETCTBYIOIIUMH PEIENTOPAMHA Ha TIO-
BepxXHOCTH 3HAoTenuanbHbIX KiIeTok (VEGFR), Tem cambiM
CHOCOOCTBYSI, HAPSIY C THIIOKCHEH M IMMYHHOH CyTIpeccreH,
(OPMHUPOBaHHIO TPEMETACTATUYECKON HUIIM U pacmpocTpa-
HeHUIo onyxonu [22]. I3BecTHBI HEKOTOPHIE TaHHBIE O IOBBI-
mennn ypoast VEGF Bo BpeMst XMMHOTEpaIniy y MaliMeHTOK
¢ PMX u paznuyHOM BIMSTHUM PEXXHUMOB TEpaIlliy Ha YPOBHU
nupkynupyromero VEGF, Ho oHE 0CHOBaHBI Ha MYJIBTHITIEKC-
HOM MMMYHO@HAJIN3€ TUIa3Mbl KPOBH, @ HE HA HIMMYHOTHCTO-
XUMH4YecKoM nccnenoBannd [23]. Kak BuanM, MHEHHE YISHBIX
cxoautcs Ha poiu VEGF kak nHumaropa HeomiacTHueCKOro
AQHTHOTEeHEe3a, CBA3aHHOTO C HEOMATrONPHATHBIM IIPOTHO30M.
ANGP2 cunTaercst aHTHAaHTHOTCHHBIM (DaKTOPOM, TIPH y4a-
CTHH KOTOPOTO COCYHBI TIONBepraroTcsi perpeccur. OgHAKO
uMenHo skcnpeccuss VEGF omnpenenser ero ponb B aHTHOTe-
Hese. Tak, Huskue ypoBHH VEGF omocpenyror ANGP2-unIy-
LIUPOBAHHBIN 3aIlyCK MHBOJIOIMH COCYIOB ITyTE€M aIloITo3a,
a BBICOKME KOHIICHTPALINH — CO3PEBaHHE COCYIOB B YCIOBHSIX
runoniepdysun [24]. ANGP2 Moxer akTHBUPOBaThCsi B pe-
3yJbTaTe THIIOKCUH U 3aIlyCKaTh aHTHOTECHE3 depe3 ayTOKPHH-
HYIO MIETII0 B 9HAOTEIHAIBHBIX KJIETKaX, 3KCIPECCHPYIOLIIX
peuentopsl ANGP2 u TIE2 [25]. U3BecTHO, uTo ANGP2 ycu-
nuBaet 3¢ dexrel VEGF, BesieacTBrE 4ero KOHTaKThI MEXKTY 9H-
JIOTEITHAIBHBIMI KJIETKaMH ¥ TIEPULIUTAMU CTaHOBATCSA ciabee,
SHOTENNAIbHBIE KIETKH MPHUOOPETaIOT CIIOCOOHOCTh K MHT-
pauun. MHorue uccienoBanus nokaszainu, uto ANGP2 umeer
BBICOKHI YPOBEHB HKCIIPECCHUH B PA3IMIHBIX OIyXOJIAX U MO-
KeT CTUMYJIUPOBATh HHBA3HIO PAKOBBIX KiIeTOK pu PMIXK [26,
27]. B nameii Beibopke skcnpeccust ANGP2 6pu1a Hanbomb-
el B TPyNIe MalUeHTOK, MPOIIEANINX KypChl XUMHOTEpa-
Y, IPUYIEM KaK B CTPOMAJILHOM, TaK U AIIUTETHAIEHOM KOM-
MOHEHTAax, YTO B COYETAaHHU C BBICOKOM skcnpeccuert VEGF
B OMYXOJICBOH CTPOME CBHACTENBCTBYET O (OPMHUPOBAHUU
MIPOAHTUOTEHHOTO (JEHOTHIIA KJIETOK MHKPOOKPYKEHUSI.
ITockombKy KOHTpOJNBHAs TpyIma IpencraBieHa (uopo-
aJIeHOMOM M MBI HE MOXKEM OLICHMBaTh €€ KakK 3J0pPOBYIO
TKaHb, HEOOXOAMMO YYHTHIBATH OCOOEHHOCTH aHTHOTEHE3a
nipu GpuOpo3HBIX mpoueccax. MmeeTcs nuiib HEOOIBIIOE KO-
JUYECTBO PadOT, B KOTOPBIX OICHUBAJICS YPOBEHB (PAaKTOPOB,
YUYacTBYIOIIMX B aHTMOTeHe3e Npu (HrOpoaseHOMe MOJIIOYHOM
JKesesbl, pasHbIMU Metonamu [28—-30]. B sTux uccienoBanu-
X coOo0IIaeTcst 100 00 OTCYTCTBHHU PA3IUYHK, JTHOO O CpaB-
nurenbHo HU3KkKX ypoBHsIX HIF-lo m VEGF npu ¢ubpoane-
HOMe 1o cpaBHeHHMIO ¢ PMJK, uTo ykaspiBaeT Ha MEHBIIYIO
BBIPKEHHOCTh THIIOKCHH TIPH JT00pOKaveCTBEHHOM 3a0ole-
BaHUM MOJIOUHOM XKeJie3bl, UeM MpHu pake. Mbl npesmoiaraeM,
YTO PA3IUYUs MEXKIy HAIINMH JAHHBIMH M JaHHBIMHU JAPYTHX
paboT MOryT OBITH CBSI3aHBI C HEOZHOPOTHOH CTPYKTYPOH
«MOJIOZIBIX» M «CTapbhIX» (pruOpoaseHoM, KOTOphIE MpPEICTaB-
JIEHBI, COOTBETCTBEHHO, MPEOOTaIAIOMINM PACTYIIIM JITHTE-
JIMATBHBIM 100 GrOpPO3HBIM KoMITOHEHTOM. Clie/I0BaTeNbHO,
9TH PACXOXACHUS B paboTax TpeOyIOT IPOBEICHHS aHAIOTHY-

HBIX UCCJICIOBAHHUN Ha OOJIBIICH BRIOOPKE C YIETOM KIIMHUYE-
CKHX XapaKTEPHCTUK OITyXONEH M ONpeNeNeHus TOIH dIHUTe-
JIMaIbHOTO M CTPOMAIbHOTO KOMIIOHEHTOB.

CyImecTBYIOT MCCIIEOBAaHMS, B KOTOPBIX ITOKa3aHbI CTaTH-
CTUYECKH 3HAUUMBIE CBSI3U MEXIy YPOBHSAMH SKCIPECCUU
¢axropoB HIF-1a, VEGF u ANGP2 [31, 32]. MsI Takxe 00-
HapyXWJIH CHJIBHYIO TIOJIOXKHUTEIBHYIO KOPPEIALHUI0 MEX-
Iy oKcmpeccueil cocymucteix MmapkepoB VEGF m ANGP2.
Kax ynommHanoch BbIle, 3allyCK AaHTHOTEHE3a IO OCH
ANGP2-TIE2 omnocpenoBaH HpOaHTMOTeHHBIMHU (hakTopamu,
aumenHo VEGF. B naiiem uccrnenoBaniu noaTBepauiach Tec-
Hasl B3aMMOCBSI3b MEXJy COCYAUCThIMU (aktopamu: B | rpyrmie
Gomee Bricokue ypoBHHU 3Kcipeccun VEGF B crpome omyxo-
JIM CONPOBOXKJAJIMCH, COOTBETCTBEHHO, OOMBIIIEH IKCIIpeccuer
ANGP2, Bo II rpynme nabironanack Takas )K€ 3aBHCHMOCTB,
TOJBKO C MEHbIIeH 3kcnpeccuedl. Hamu nomyueHs! 1aHHBIE,
yto skcnpeccusi VEGF B kieTkax cTpOMBI OMyXOJIU KOPPENr-
pyer c skcrpeccueit HIF-1a B ommyxoneBpIX KJIeTKax U ee CTpo-
Me, a TakXKe B Makpo(arax 30HbI JeMapKarud. Takum o0pa3om,
MBI TIPUIIUIHA K BBIBOMY, YTO HaOJoaeMasi akTHBHOCTb MUKPO-
OKPY>KEHUsI OITyXOJIU B BUJIE KCIIPECCHH (DAKTOPOB aHTHOTEHE-
32 MOXXET CBHJETENHLCTBOBATH O (POPMHUPOBAHHN OJNIArOIPHST-
HOH HUIIN T Pa3BUTHS ¥ IPOTPECCUPOBAHUS OITYXOIH.

CxeMa XMMHOTEpaIuy, KOTopasi MpUMeHsIach B rpymre 11,
HalleleHa, B OCHOBHOM, Ha TOpMOXKeHHe mpoiudepanun
OIyXOJH, MOJABIEHUE MUTOTHUYECKOH aKTUBHOCTH U CHH-
TETHUYECKUX IPOLECCOB B KJeTKax omyxonu. Ha ocHoBanun
MOJYYCHHBIX JAHHBIX MBI MPEIIoNaraeM, 4To Iocie MpoBe-
JICHHON XMMHOTEPAITHH NTPOLIECCH HEOBACKYIISIPH3ALUN MOTYT
OBITH CBS3aHBI C «IIOOETOM» OITyXONH OT IMOBPEXIAIOIIETO
JIeHCTBUSL MyTEM BKIIIOYEHUS AHTHOTEHHBIX CTUMYISTOPOB.
Takum o6pazom, nossieHHas skcrpeccust HIF-1a, VEGF
1 ANGP2 B rpyniie nareHTOK Iocie MpoBeAeHHON XHMHUOTe-
panuu MOXeT OBITh 00yCIIOBJICHA BEICOKOH JOJIEH PEe3UCTEHT-
HBIX TIAIIMEHTOK B HAIIICH BBIOOpKE.

3AKJIKOYEHHUE

INoBbImeHHast SKcHpecchs UccIeayeMbIX (paKTOpOB B MHKPO-
OKPY>KEHHUH OITyXOJH y MALIUEHTOK MOCIE KypCOB XUMUOTEPANU
CBUJIETENILCTBYET O 3allyCKEe MEXKJIETOUHBIX B3aUMOJCHCTBHH,
OTBETCTBEHHBIX 3a (hOPMHUPOBAHHE AHTMOTEHHOTO (eHoTHmna
3(p(heKTOPHBIX KIIETOK, KOTOPBIMH B JJAHHOM CITy4ac BBICTYIAOT
KIIETKH CTPOMBI M 3HJIOTEHOLUTHL. MBI OOHAPYKUIM YETKHE
B3aMMOCBSI3M MEXIy MaTrTepHOM 3KCIIPECCHU LEIEBBIX MOIeE-
KyJl, KOTOpble MMeroT HampasieHHOCTh o ocu HIF-1a-VEGF-
ANGP2. D1y ochb MOXHO TpPEACTaBUTH B BHAE CICHyIOLICH
MOCJIEI0BATEIbHOCTH COOBITHI: KJIETOUHBIH OTBET Ha TMIIOK-
CHI0O — IIPOAHTHOTEHHAsl CTUMYIALUA — COCYIHCTas OeCTa-
Ommzanms. VccnenoBaHHbIE COCYIMCTBIE MapKephbl SBIISIOTCS
BOKHOM 4acThI0 MHOXKECTBA CUIHAJIBHBIX MEXAHHU3MOB OITyXO-
JIeBOro anruoreHesa. Ha ceropusiiaumii 1eHb, Onarogapst miacty
HAKONMBUIMXCS 3HaHWH, Pa3BUTHE IIOMYYMIa AHTHAHTHOT€HHAS
Teparnusi, KOTopasi IMEET CBOX HEJIOCTaTKH M HY)KIaeTcs B Oomee
YCOBEPILIEHCTBOBAaHHBIX MOAX0AaX. TakuMm oOpa3oM, M3ydeHue
TIPOLIECCOB M CUT'HATIBHBIX IyTEH, CBSI3aHHbIX C (JOPMUPOBAHUEM
pesucreHTHOCTH Ipy PMOK, BHOCHT HeoCIOpUMBIiH BKJIaf B pac-
[IMPeHKe TPECTaBICHUI 0 MEXaHU3MaX BOSHMKHOBEHHS U ITy-
TSIX ITPEOIONEHHS YCTOMYMBOCTH K XMMHOTEPAITHH.
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CokparuTeAbHasA pYyHKIMSA MHOKapAA B TOCTTPaBMAaTHUYECKOM MIEPHOAE YIIiba CepAIA Y KPBIC C PA3AUYHON CTPECCOYCTORYHBOCTBIO. ..
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CoxparurenbHas pyHKIUSA MHOKAPAA B IOCTTPABMATHYECKOM IepHoO/e
ymuoa cepaua y KpbiC ¢ pa3JM4YHON CTPecCOyCTOMYMBOCTBIO: IOKJIUHHYECKOE
JKCNEPUMEHTAJIbHOE PAHAOMHU3HPOBAHHOE MCCJIC/I0BAHHE

A.H. 3onomos™, E.U. Kntounuxosa, O.B. Kopnauesa, A.b. Ilputivax

denepanbHOE  TOCYAAapCTBEHHOE OIOMKETHOE 00pa30BaTENIbHOE YUYpPEXKAEHHE BBICIIETO oOpa3oBaHus «OMCKuUH
rOCYJapCTBEHHBIH MEIULIIMHCKUI yHUBEpcUTeT» MuHucrepcrBa 3npasooxpaHenus Poccuiickon denepanuu, yiu. JleHuHa,
1. 12, r. Omck, 644099, Poccus

AHHOTAIIUA

BBenenne. B natorenese yumnba cepaua Hapsay ¢ NEPBUYHO-TPABMATHUCCKUMH U BTOPHYHO-TUIIOKCHYECKUMU MEXaHM3MaMH YTHETCHHUS
COKPaTHTENbHOI (yHKINH MHUOKapJa Y4acTBYIOT PEaKklMU OpraHU3Ma, HAlCJICHHBIC Ha JOCTHIKCHHUE a/lalTallid K U3MCHUBIIHMCS YCJIO-
BUSM (yHKIMOHMPOBAaHHs. 3HAYUTENIbHAS YaCTh 3TUX PEAKLHUil pealn3yercs B paMKax crpecca. IIpu 3TOM BHIPaKEHHOCTHh CTPECCOBOTO
KOMIIOHEHTa MUOKapHaIbHOW TUCOYHKIIMKA BO MHOTOM OIpENEISCTCS WHANBHIYAIBHONW CTPECCOBOIl peakTHBHOCTHIO opranusma. Hean
HCCJIeI0BAHUS — OLCHUTH COKPATUTEIbHYI0 QYHKIMIO M (QYHKIHOHAJIBHBIC Pe3epPBbl MHOKAp/A KPBIC ¢ BHICOKMM M HU3KHM YPOBHEM
CTPECCOYCTONYHUBOCTH B MOCTTPABMATHUYECCKOM Ieproze yuinba cepaia. Meroasbl. JIOKIHHAYECKOE IKCIIEPUMEHTAIBHOE PaHI0MHU3HPOBaH-
HOE HCCIIEIOBaHUE IPOBEICHO Ha 134 OelbIX MOJIOBO3PEIBIX HETMHEHHBIX KpbIcax-caMIiax Maccoii okosno 270 r. JKuBOTHbIE ObUIN pPa3/e/ICHbI
IIyTeM MOCJIeIOBATEIBHOIO MCIOIb30BaHus TecTOB «OTKphITOE mosie» U «[IpuHyIuTenbHOE 1aBanue» 1o IlopconTty Ha 2 TpyNIsL: rpyIia
| — HH3KOYCTOHYHUBBIC K CTpeccy 0cobu, rpymnmna 2 — BBICOKOYCTOHYMBBIC K cTpeccy ocobu. B kaxoit rpymnmne )HUBOTHBIC ObLIH paHI0-
MH3HPOBaHBI HAa KOHTPOJIBHBIC U ONBITHBIC IOATPYIIIBL. B OnbITHBIX moArpynnax yepes 6, 12 u 24 4 nociie MoJenupoBaHus yumoda cepaia
HCCIIeJOBAIIH CHIIOBBIC U CKOPOCTHBIE OKA3aTeH COKPATUMOCTH MHOKap/ia Ha MOZICIIU H30JHpOBaHHOro cepua no Fallen. IToroesim noka-
3aTeJIeM UCCIIeJOBAHUS IBUIIACh OLICHKA 3HAUYCHUIT CHIIOBBIX M CKOPOCTHBIX [OKa3aTelei COKpaTUTEIbHON (yHKIIMH H30JIMPOBAHHBIX CEpeLl
KPbIC C HU3KUM M BBICOKMM YPOBHEM CTPECCOYCTOMUMBOCTH, B TOM YHCIIC B YCIOBUSAX HATPY3KH PUTMOM BBICOKO#T yacToThI (0T 4,0 10 8,3 T'1y)
B [IOCTTPaBMaTHYECKOM Ieproyie yiuba cepala. PacueT nmonydeHHbIX JTaHHBIX IPOBOIMIIN IIPH UCIIOJIb30BAHUH IIPOrPAMMHBIX KOMILICKCOB
MS Office 2013 (Microsoft Corporation, CILLIA), Statistica, v. 10 (StatSoft, CLLIA). CTaTuCTHYECKH 3HAYUMBIC Pa3IUYHsI CAUTAIH IPH YPOBHE
oumbku p < 0,05. Pesyasratel. Uepes 6, 12 u 24 4 nocie MoAenupoBaHus yuinba cep/ia 3aperucTpUPOBaHO CHUKEHUE CHIIOBBIX H CKOPOCT-
HBIX [IOKa3aresiel COKPAaTUMOCTH M30JMPOBAHHBIX cepiell B rpymme | u rpymme 2. Y HHU3KOyCTOHYHMBBIX K CTPECCY KUBOTHBIX HEMOCpe.-
CTBEHHO I10CJIe Neprosia cTabHIM3ally U P Harpy3Ke PUTMOM BBICOKOW YacTOTHI CHJIOBBIE M CKOPOCTHBIE MTOKA3aTEeNId H30JHPOBAHHOTO
ceprua ObLIH cTaTCTHYecKkH 3HaYUMO (p = 0,0008) HIKE perucTpUpyeMbIX Y BBICOKOYCTOHYUBBIX K cTpeccy ocobeid. IIpu HaBsi3bIBaHUHU BbI-
COKOYaCTOTHOTO PUTMA Y H30JMPOBAHHBIX CEP/CL] ONBITHOH Py bl HopMUpPOBAICS Je(EKT IUACTOIIBI BO BCEX HCCICA0BATEIBCKHX TOYKAX,
IIPU 9TOM y BEICOKOYCTOHYHMBBIX K CTPECCY )KUBOTHBIX Je()eKT AMacTOIbl HOPMHUPOBAIICS P HABSI3bIBAHMHU 4ACTOTHI COKpateHui 300 Mun’!
U BBILIIE, @ Y HU3KOYCTOWYMBBIX — HPH HABA3bIBAHMHU YacTOTHI cokpauieHnit 240 mun"' u Boiuie. [Ipu 0fHO# U TOM Xe YaCTOTE CepACUHBIX
COKpameHui 1eeKT JUacTONbl Y HU3KOYCTOMYUBBIX K CTPECCY XKHBOTHBIX OBLT CTATUCTHYECKH 3HAYMMO 60mbine (p = 0,0008) B cpaBHe-
HHM C BBICOKOYCTOHYHMBBIMU. 3aKatouenue. [TocTTpaBMaTH4ECKUil IEPHOA IKCIIEPUMEHTAJIBHOTO yIiba cep/ia XapakTepH3yeTcs CHUXe-
HHEM CHJIOBBIX U CKOPOCTHBIX IOKa3aTeseil COKpaTHMOCTH MHOKap/a, CHIKEHHEM (DYHKIMOHAIBHBIX PE3ePBOB MHOKap/ia BHE 3aBUCHMO-
CTH OT CTPECCOYCTOHYMBOCTH. BBICOKasi CTPECCOYCTOWYHBOCTh OpPraHU3Ma acCOLMUPOBaHA ¢ OOJbIICH COXPaHHOCTHIO COKPATUTEIBHON
GYHKIMHU cepALia U pe3epBOB COKPATHMMOCTH, TOTIA KaK HU3Kask CTPECCOYyCTONYHBOCTD, HAIIPOTHB, ACCOLIMUPOBaHA ¢ HoJiee 3HAUUTEIbHON
CTENCHbI0 MHOKapANAIbHOM TUCHYHKIMHU 1 60Jiee 3HAYUTEIbHBIM CHIDKEHHEM (YHKIIHOHAIBHBIX PE3ePBOB TPAaBMUPOBAHHOIO cepa. Pas-
JIHYUSL B CTEIICHU BBIPQXKCHHOCTH COKPATUTEIBHON TUC(YHKINY B YCIIOBUSAX BBICOKOH M HU3KOW YCTOWYMBOCTH OPraHU3Ma K CTPECCy MOy T
OOBSACHATHCS PA3INYHOM CTEEHBIO BTOPHYHOTO HOBPEXKICHHS MHOKap/a B 30HE ylInOa, 00yCIOBICHHBIX HEOIMHAKOBBIM COOTHOLICHHEM
AKTHBHOCTHU CTPECC-PEATU3YOLINX U CTPECC-TUMHUTHPYIOIIHX MEXaHU3MOB, Y4aCTBYIOIIUX B HOPMUPOBAaHUH BTOPHYHOT'O HOBPEK ICHHSL.

KJIFOUEBBIE CJIOBA: ymu6 cepana, H30J1UpOBaHHOE CEPALIe, COKPATUMOCTh MHOKap/a, CTPECCOYCTOHYNBOCTD
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JUPYIOLIET0 aBTOpa 10 000CHOBaHHOMY 3anpocy. JlaHHbIE ¥ CTATUCTUYECKHE METO/BI, IPEACTABICHHBIE B CTAThE, MPOILIH CTATHCTHYE-
CKO€ PEIEeH3NPOBAHNE PENAKTOPOM Ky pPHAIa — CEPTH(GUIIMPOBAHHBIM CIIEIIMATIICTOM 110 OMOCTATHCTHKE.

COOTBETCTBHUE INPUHIIUITIAM 3THUKMH: npoBeneHHOE HCCIEIOBAHNE COOTBETCTBYET CTaHIAPTaM XeJIbCUHKCKOM JeKIapaiu,
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Myocardial contractile function in the post-traumatic period of cardiac contusion
in rats with different stress resistance: A preclinical experimental randomized trial

Alexander N. Zolotov™, Evgenia I. Klyuchnikova, Olga V. Korpacheva, Anton B. Priymak

Omsk State Medical University, Lenina str., 12, Omsk, 644099, Russia
ABSTRACT

Background. Pathogenesis of cardiac contusion involves primary traumatic and secondary hypoxic mechanisms of myocardial contractile
function depression as well as body reactions aimed at adapting to altered environment. A significant part of these reactions is realized in the
context of stress. The intensity of the stress component in myocardial dysfunction is largely determined by the individual stress reactivity of
the body. Objectives. To assess the contractile function and functional reserves of the myocardium of rats with a high and low level of stress
resistance in the post-traumatic period of cardiac contusion. Methods. A preclinical experimental randomized trial involved 134 white
mature nonlinear male rats weighing about 270 g. The animals were divided by sequentially performed Open Field and Porsolt Forced Swim
tests into 2 groups: group 1 — animals with low stress resistance, group 2 — animals with high stress resistance. Within each group, the an-
imals were randomized into control and experimental subgroups. In the experimental subgroups, 6, 12 and 24 hours after simulating cardiac
contusion, the force and rate indicators of myocardial contractility were evaluated using the Fallen isolated heart model. The summary mea-
sures of the study included assessing the contractile force and rate of isolated hearts of rats with low and high stress resistance, particularly
under conditions of high-frequency rhythm load (ranging from 4.0 to 8.3 Hz) during the post-traumatic period of cardiac contusion. Data
analysis was performed using software packages MS Office 2013 (Microsoft Corporation, USA) and Statistica, v. 10 (StatSoft, USA). The
differences were considered to be statistically significant at p < 0.05. Results. 6, 12 and 24 hours after simulating a cardiac contusion, con-
tractile force and rate of isolated hearts decreased in group 1 and group 2. In low stress-resistant animals, immediately following the stabi-
lization period and during high-frequency rhythm test, the contractility force and rate in isolated hearts were statistically significantly lower
(p =0.0008) compared to those recorded in highly stress-resistant individuals. During the stimulation of a high-frequency rhythm, isolated
hearts in the experimental group revealed diastolic dysfunction at all time points. In highly stress-resistant animals, diastolic dysfunction
occurred at a heart rate of 300 min™! and above, whereas in low stress-resistant animals, it manifested at a heart rate of 240 min! and above.
At the same heart rate, diastolic dysfunction in low stress-resistant animals was statistically significantly greater (p = 0.0008) compared to
that of highly resistant animals. Conclusion. The post-traumatic period following experimental myocardial contusion is characterized by a
reduction in the force and rate of myocardial contractility, as well as a decrease in functional reserves of the myocardium, regardless of stress
resistance. High stress resistance is associated with better preservation of cardiac contractile function and contractility reserves, whereas
low stress resistance correlates with a more pronounced degree of myocardial dysfunction and a significant reduction in functional reserves
of the contused heart. Differences in the severity of contractile dysfunction under conditions of high and low body resistance to stress can be
attributed to varying degrees of secondary myocardial damage in the contused area, resulting from the misbalance between stress-activating
and stress-limiting mechanisms involved in the development of secondary damage.
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BBEJIEHHUWE

TeueHne NOCTTPaBMaTHUECKOTO MEPHOJIA IKCIEPHUMEHTAb-
HOTO ymuba cepina XapakTepu3yeTcss pa3BUTHEM CHHAPOMA
MaJIOTO CEpIAEYHOro BBIOpOCa, OOYCIIOBICHHOTO IMpPEUMYIIe-
CTBEHHO CHI)KEHMEM COKPaTUTEIbHOM (PyHKIMM MHOKapAa,
ero (DyHKIIMOHAJBHBIX PE3EPBOB, YBEIMYEHHUEM 3aBUCHMO-
CTH OT BEJIMYMHBI NPEIBABIIEMON HArpy3KH, 0OeCIICUCHUS
KHCIOpOIOM U cyOcTparamu [1]. B ocHOBe cokpaTuTenbHOM
JUC(YHKIIMM KOMIIPOMETHPOBAHHBIX CEPACI JISKAT, TOMUMO
MIEPBUYHO-TPAaBMaTHUECKUX, BTOPUYHBIE HWIIEMHYECKU-TH-
MTOKCHUYECKHE MEXaHU3MbI IOBPEXKICHUS U CBA3aHHbBIE C HUMHU
HapyUIEHHs SHEPTeTHIECKOT0 MeTab0IM3Ma KapANOMHOLIUTOB
[2]. B To e Bpems B marorenese ymubda cepana, Kak u Jro00-
TO JIpyToro MaToJOTHYECKOTo Mpomecca, HapsiLy ¢ HOBpeXe-
HHUEM y4acTBYIOT 3aI{UTHBIE, KOMIICHCATOPHbIE U BOCCTAaHOBH-
TEJIbHBIE PEAKIMH, HAllEJIEHHbIC Ha IOCTH)KEHNE OPTaHU3MOM,
CHUCTEMOW OpraHoB, OpPTraHOM, TKaHbIO, KJIETKOW aJanTaruu
K M3MEHHBIINMCS YCIOBUSAM (QyHKIMOHHpOBaHHUs [3]. 3Hauu-
TeJIbHAsl YacTh 9THX PEaKIWi Ha BCEX yPOBHSIX OpraHH3aLUH
peanu3yeTcsi B paMKax CTpecca Kak HeOTheMIJIEMOH YacTH I1a-
ToreHe3a TpaBMbl [4, 5]. Ilpu 5TOM Ha pa3IMYHBIX SKCIEPH-
MEHTAJIBHBIX MOJENAX Y KUBOTHBIX Pa3HBIX OMOJIOIMYECKHX
BUIOB MOKA3aHO, YTO WHAWBHUIyalbHasl CTPECCOBAsI PEAKTUB-
HOCTb CYIIECTBEHHO BapbUPYET y OTACIBHBIX 0C00EH, 4TO 00-
YCIIOBJIEHO Pa3IHIMsAMH B aKTUBHOCTH CTPECC-PEATU3YIOIINX
U CTPECC-TUMUTUPYIOIUX CUCTeM [6, 7].

Ha Moznenu skcnepuMeHTaIbHOTO yIuoa cep/na moKa3aHo,
YTO Y JKMBOTHBIX, IEMOHCTPUPYIOIINX HU3KYIO CTPECCOYCTOH-
YUBOCTh B IOBEJCHYECKUX TECTAX, M3MCHEHHs TOMeocTasa
BBbIpa)KCHBI 3HAUUTENbHEE, YEM Y BBICOKOYCTOWYHBBIX K CTPEC-
cy ocobeii. Tak, B TpyIe HU3KOyCTOWYHMBEBIX K CTPECCY TpaB-
MHPOBaHHBIX KpPBIC COJIEp)KaHHE B KPOBH KOPTHKOCTEPOHA,
TPUITIMIEPUIOB, ITTIOKO3bI, OOIIETO KONINYECTBA JICHKOLUTOB
OBUIO BBIIIE, @ YPOBHU BOCCTAHOBJICHHOTO TIIyTaTHOHA U 00-
e aHTHOKHUCIIUTENBHON CITOCOOHOCTH MHOKapa, HAPOTUB,
HYDKE, YeM B I'PYIIIE BHICOKOYCTOWYHBBIX, YTO, BEPOSTHO, OT-
pakaeT OOJBIIYI0 PEAKTHMBHOCTh CTPECC-PEANTH3YIOIUX CHC-
TeM ¥ OOJIBIIYIO BEIPAXXEHHOCTHh OKCHIATUBHOTO CTpecca Kap-
JVOMHOITITOB B YCIIOBHSIX TYTIOH TpaBMbI cepama [§]. K uncry
CTpecc-acCOLMMPOBAHHBIX PEaKIMii OpraHu3Ma B IMOCTTPAB-
MaTHYECKOM IIEPUOAE SKCIIEPUMEHTAIBHOIO ymmba cepiua
OTHOCSITCS. M TKaHEeBble ()EHOMEHBI ayTo(daruu M arorTo3a
[9-11]. ITpu 3TOM MOKa3aHO, YTO BHIPAKCHHOCTH JTaHHBIX Ba-
PHAHTOB 3aNpOrpaMMHUPOBAHHON KJIETOYHOW THOEIH TakKe
3aBHCHUT OT YPOBHS CTPECCOYyCTOWIMBOCTH KUBOTHBIX [11].

PesynbraThl MPONMTHPOBAHHBIX HWCCIEIOBAHUI IO3BOJH-
JIU TIPEIIONIOKNUTh, YTO CTCIEHb HAPYIICHUS COKPATHTEINb-
HOW (YHKIMM MHOKapiaa B IOCTTPAaBMaTHYECKOM II€pUOe
ymuba cepana Takke MOXET Pa3IndaTbcs B 3aBHCUMOCTH
OT WHJIVBHIYaJIHON CTPECCOBOM PEaKTHBHOCTH OpraHU3MA.

ConocraBieHHe AaHHBIX O COKPAaTUMOCTH TPaBMHPOBAHHBIX
CepJIell ¢ MOMyYCHHBIMH paHee Ha 3TOH jke MOACTH JaHHBIMU
00 aKcIpeccHy mpoayToharnueckoro U NpoanonTOTHYECKOTO
0E€JIKOB C y4eTOM YpPOBHSI CTPECCOYCTOMYMBOCTH OpraHU3Ma
MO3BOJINT OLEHUTH POJb (aJanTHUBHAS WIN Je3aJalTHBHAS)
HA3BAaHHBIX TKAHECBBIX PECAKIMH B MATOTCHE3C TYIMON TPaBMEI
cepana.

Lens uccaenoBaHns — OLICHUTH COKPATUTEIBHYIO (DYHK-
U0 U (QYHKIMOHAJBHBIE PE3epPBBI MUOKAap/Aa KPBIC C BBICO-
KHM U HU3KAM YPOBHEM CTPECCOYCTOWYHBOCTH B IOCTTPAB-
MaTHYEeCKOM Ieproe ymubda cepama.

METOIbI
JKCcnepuMeHTAJIbHBIE KHBOTHBIE

HUccrnenoBanne BeimonHeHO Ha 134 OenbIx HEMMHEHHBIX TO-
JIOBO3pENbIX Kpbicax-camiax maccoit 250-300 r. XKuBoTHble
MOJYYCHBl B (pelepabHOM TOCYIAapPCTBEHHOM OIOMKETHOM
HaydHOM YyupexaeHun «DenepabHbIA UCCICIOBATEIBLCKUI
neHTp MHCTUTYT nuToiorun u reHeTnkn CHONPCKOTO OT/Iene-
Hus Poccuiickoii akanemun Hayk» (T. HoBocuOupcek).

Pa3menienue u cogep:;kanue

JKuBOTHBIE COAEPKANNCh B YCIOBUSIX BHBAPHS Kadeaps
narou3noIoTuu (QenepasbHOr0 TOCYAapCTBEHHOTO Ooi-
JKETHOTO 00pa30BaTENBHOTO YUPEKIEHHUS BBICIIETO 00pa-
30BaHusl «OMCKHMI TOCYIapCTBEHHBIH MEIWIIMHCKHHA YHU-
BepcUTeET» MHUHHCTEpPCTBA 3ApaBooxpaHeHus Poccuiickoit
Oenepanun (PI'bBOY BO OMI'MY Munzapasa Poccun)
(manee BuUBapus) B COOTBETCTBHH C MPABUIAMH IIPOBEACHUS
pabot u comepxanus xuBoTHbIX (IIpuka3z Mwunsnpasa PO
ot 01.04.2016 Ne 199  «O06 yTBepXaeHUHU IIPABUI HAIJIE-
Kaled JabopaTOpHON IMPaKTHKW»), TPeOOBAaHUSIMH PYKO-
BonctBa ARRIVE (Animal Research: Reporting of In Vivo
Experiments) 1 npaBuiamMu paOOThI C )KHUBOTHBIMH Ha OC-
HOBE INOJIO)KEHUH XEJIbCUHKCKOW JAEKJIapalud U PEeKo-
MeHganui, cogepxkamuxcsa B Jupekruse EC 86/609/ECC
[12] u KouBernnuu Coseta EBpomsl mo 3ammure mO3BOHOY-
HBIX XKWBOTHBIX, HMCIIOJIB3YEMbIX IJId 3KCHCPUMCHTAJIbHBIX
W IpYyTHX HAay4HbIX IIeJel, rpynnamMu 1no 3 ocoOu B BEHTH-
JUPYeMbIX KieTKax /uist Kpbic «T4\1» Ha craHIapTHOM BOJ-
HOM M NTHIIEBOM PAI[IOHE CO CBOOOJHBIM JOCTYIIOM K ITHINE
M BOJI€ MPU PETYIUPYEMOM COBMEIIEHHOM CBETOBOM PEXH-
Mme (12/12 1) u Temmneparype 20-22 °C.

Jlu3zaiin uccjaegoBaHus

HccrnenoBanue SBISIIOCH PaHIOMU3MPOBAHHBIM M TIPO-
BOAWIIOCH B 2 dTama. Ha mepBoM sTame mo pesyneraraM Mo-
CJIeZIOBAaTEIbHOTO MCIOIB30BAHMUS JBYX TECTOB IS OLCHKU
CTPECCOyCTOHYIMBOCTH C(hOPMHUPOBAHBI 2 TPYIIIBI )KUBOTHBIX:
BBICOKOYCTOIUYHMBBIE K CTpecCy KHUBOTHbIE (Tpynna BY) u Hus-
KOYCTOWYHBEIE K cTpeccy )kuBOTHEIE (Tpymma HY). Ha Bropom
9Tane B ONBITHBIX noarpynmnax rpynn BY u HY kpeic mone-
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nupoBanu ymmb cepana. Uepes 6, 12 u 24 4 mocie TpaBMbI
OIICHUBAJIA COKPATHTEIBbHYIO (YHKIIUIO MHOKapaa U (QyHK-
LMOHAJTBHBIE PE3epBBl cepllla Ha MOAETH H30JIMPOBAHHOIO
H30BOJIIOMUYECKH COKpAIIAIoNerocs cepamna. Bee aramsl uc-
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Puc. 1. Biok-cxema gu3aliHa UCCIIETOBAHUSA
Ipumeuanue: 6aok-cxema cocmasnena asmopamu (coenacro pexomenoayuim ARRIVE). Coxpawenus: III" — nooepynna; KH —
KOHMPOIbHASA NOOSPYNNA HUSKOYCMOUYUBLIX K cmpeccy dcugomusly, OH-6 — onvimnas nooepynna HU3KOYCMOUYUBLIX K CMPECCY
ocusomuvlx uepes 6 u nocie mpasmol; OH-12 — onvimnaa nodzpynna HUSKOYCMOUYUBLIX K CIMPeCccy HCUBOMHbIX depes 12 u nocie
mpasmvl; OH-24 — onvimuas nodzpynna HU3KOyCmMoU4ueblx K CImpeccy #cusomuulx uepes 24 u nocie mpasmvl; KB — Konmponvhas
Nn002pynna 8bICOKOYCMOUNUBLIX K CIpeccy Hcugommuuix, OB-6 — onvimHas no0pynna 6bicOKOyCmMouduUsblxX K Cmpeccy #CueomHbulx yepes
6 u nocne mpaemvl;, OB-12 — onvimnas noo2pynna 6biCOKOYCMOUUUBBIX K CIpeccy Hcueomuwix uyepes 12 u nocie mpaémol;, OB-24 —
ONbIMHASL NOOZPYNNA BbICOKOYCMOUUUBHIX K CIMPECCY HCUBOMHBIX Yepe3 24 u nociie mpasmbol.
Fig. 1 Schematic diagram of the research design
Note: performed by the authors (according to ARRIVE recommendations). Abbreviations: III'— subgroup;, KH — control subgroup of an-
imals with low stress resistance; OH-6 — experimental subgroup of animals with low stress resistance, 6 hours after contusion; OH-12 —
experimental subgroup of animals with low stress resistance, 12 hours after contusion; OH-24 — experimental subgroup of animals with
low stress resistance, 24 hours after contusion;, KB — control subgroup of animals with high stress resistance; OB-6 — experimental
subgroup of animals with high stress resistance, 6 hours after contusion, OB-12 — experimental subgroup of animals with high stress
resistance, 12 hours after contusion; OB-24 — experimental subgroup of animals with high stress resistance, 24 hours after contusion
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3oaoToB A. H., Katounukosa E. 1., Kopnauesa O. B., [TpuiimMak A. B.
CokparuTeAbHasA pYyHKIMSA MHOKapAA B TOCTTPaBMAaTHUYECKOM MIEPHOAE YIIiba CepAIA Y KPBIC C PA3AUYHON CTPECCOYCTORYHBOCTBIO. ..

Tabmiua 1. Menuanbl u MexKBapTHIbHbIE HHTEpBabl (Me (Q,. Q,)) 2115 Bo3pacTa U Beca KPbIC B HCCIIEAYEMbIX MOArPYIIax
Table 1. Medians and interquartile intervals (Me (Q,. Q,)) for age and weight of rats in the studied subgroups

Hccaenyembie rpynnsl
Hu3skoycToiiunBblie Kk cTpeccy BbicokoycTol4uBBIE K cTpeccy
JKUBOTHBIE (n = 35) *KUBOTHBIE (1 = 32) Kpurtepunii
BeanunHbl
Hccenenyembie moarpynnsl 3HAYMMOCTH
KH OH-6 OH-12 OH-24 KB OB-6 OB-12 0B-24
m=8 | @®=9 | =9 | @=9) | »=8) | n=8) | n=8) | n=9Y)
85.0 85,0 87,0 85,0 84,0 86,0 84,0 85,0
Bospact, gau (81.5: ’88 5) (82,05 (86,0; (82,0, (82,0, (83,5; (80,5; (80,5; p=0,2356*
S 89,0) 89,0) 86,0) 87,0) 89,0) 87,0) 89,0)
273,5 278,0 276,0 279,0 268,0 275,0 270,0 275,0
Macca, T (255,0; (263,0; (274,0; (255,0; (254,5; (265,0; (257,05 (256,5; | p=0,6595*
295,5) 285,0) 296,0) 284.,0) 284.5) 282,0) 286,0) 294,5)

Tpumeuanua: mabauya cocmasnena agmopamu; 20e * — no kpumeputo Kpackena — Yonnuca. Coxpawenusn: KH — xonmpoavuas noo-
2pYnna HU3KOyCmouuuguix k cmpeccy sicusomuwix, OH-6 — onvimnas nooepynna Hu3K0yCmoudugulx K Cmpeccy JHcusomubulx yepes 6 4 nocne
mpaemel; OH-12 — onvimuas nodepynna HU3KOYCMOU4UGsIX K cmpeccy jcugommubvlx yepes 12 u nocie mpasemel; OH-24 — onvimnas noo-
2PYnna HU3KOYCMOUUBLIX K Cmpeccy Jcusomuuix yepes 24 1 nocie mpagmul; KB — konmponvnas nooepynna 8blcoKkoycmouyusbix Kk cmpec-
cy acusomuuix; OB-6 — onvimnas nodzpynna 6biCOKOYCMOUHUBLIX K CIPeccy dHcUuomuwlx yepes 6 u nocie mpagmol;, OB-12 — onvimnas
NnOOCPYNNa 8bICOKOYCMOUYUBLIX K cmpeccy dcugomnulx uepes 12 u nocie mpasemul; OB-24 — onvimnas nodepynna 8blcOKOYCMOUYUBLIX
K cmpeccy JHCUsomHuIX uepes 24 u nocie mpagmul.

Notes: the table was compiled by the authors;, where * — according to Kruskall-Wallis test Abbreviations: KH — control subgroup of
animals with low stress resistance; OH-6 — experimental subgroup of animals with low stress resistance, 6 hours after contusion; OH-12 —
experimental subgroup of animals with low stress resistance, 12 hours after contusion; OH-24 — experimental subgroup of animals with low
stress resistance, 24 hours after contusion; KB — control subgroup of animals with high stress resistance; OB-6 — experimental subgroup
of animals with high stress resistance, 6 hours after contusion; OB-12 — experimental subgroup of animals with high stress resistance,

12 hours after contusion;, OB-24 — experimental subgroup of animals with high stress resistance, 24 hours after contusion.

O0beM BbIOOPKH

Ilocne omeHkKM Ha NPUEMIIEMOCTh COMIACHO KPHUTEPHSIM
BKIFOUeHUsT 0ToOpano 134 ocobu. Ha ocHOBe pe3yasTaToB
MIOCJIEIOBATEJIBHOTO NPOBEACHUS JIByX TECTOB HAa CTPECCO-
ycroitunBocth («[IpuaynnTensHoe miuaBanue» 1mo Ilopconry
u «OTKpBITOE TI0I€») C(POPMUPOBAHBI 2 TPYIIIHI KUBOTHBIX.
B rpynmy ¢ Hu3ko# crpeccoycroitunBocthio (rpynmna HY) Bo-
oty 35 ocobeit, B TPYIITY ¢ BBICOKOH CTPECCOyCTONIHBOCTHIO
(rpynma BY) — 32 ocob6u. )KuBoTHBIE CO cpeHel cTpeccoy-
CTOMYHMBOCTBIO (77 = 67) OBUTH MCKJIFOYEHBI U3 IKCIIEPHMEHTA.
JXusotnsle, Bomemmue B rpynmny HY (n = 35) u BY (n =32),
PaHIOMM3HPOBAHBI HA 4 TIOATPYNIIEI B K&KAOW TPyMIIE: OAHY
KOHTPOJIBHYIO M TPH ONBITHBIX B COOTBETCTBHHU C HUCCIIEIOBA-
TEJIBCKUMH TOYKaMH IOCTTpaBMaTHyecKoro nepuoxaa (6, 12,
24 v). VI3 nanpHeHIero HabmoaeHus ObLIO HCKIIFOUEHO 2 0CO-
6u (ogna B noxrpynmne OH-6 u onna B moarpynne OH-24)
noruOmux B nepsble 1,5 4 mocie TpaBmbl. Takum oOpaszom,
cpopmupoBano 8 monrpymm: KH (n = 8), OH-6 (n = 8), OH-12
(n=9), OH-24 (n=28), KB (n=8), OB-6 (n =8), OB-12 (n =
8), OB-24 (n =38).

Jns aHanM3a HOPMANBHOCTH PaclpeAeIeHIs BETHIUH BO3-
pacTa ¥ Macchl KPbIC B KOHTPOJIBHBIX U ONBITHBIX MOATPYyIIax
BBICOKOYCTOHUYMBBIX M HHU3KOYCTOMYHMBBIX K CTPECCY >KHUBOT-
HBIX Kcnonb3oBanu kpurepuil lanmpo — VYuika, KOTOpbIT
MIOKa3al OTCYTCTBHE HOPMAJIBHOTO DPACIPENCICHUS B IISTH
noarpynnax (KH, KB, OH-6, OB-6, OB-24) no Bo3pacty (p <
0,05) u B wersipex noarpynnax (KH, OH-12, OH-24, OB-24)
o macce (p < 0,05). OnHOPOAHOCTH BO3pacTa U MAcCHl KPBIC
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OLICHUBAJINCH C UCIOIb30BaHUEM Kputepus Kpackena — Yon-
JMca, KOTOPBIM MOKa3al OTCYTCTBHE CTaTUCTHYECKH 3HA4M-
MBIX Pa3IU4YUi B 3HAUCHUSAX MEIUAH BO3PACTa U MacChl KPbIC
uccnexyeMbix moarpymn (p = 0,2356; p = 0,6595 coorBerct-
BEHHO). J[aHHbIE 0 MeIaHax U MEKKBAaPTHIIbHBIX HHTEpBaJIaX
UCCJIEYEeMBIX MOATPYII IPUBENeHbI B Tabmuie 1.

Kputepuu coorBeTcTBHS
Kpumepuu exnrouenusn

B uccrienoBanie BKIIIOYAINCH OeNbie HETMHEWHBIE KPBICHI-
camubl Maccoit ot 250 1o 300 r B Bo3pacte ot 80 1o 90 nHeit
663 BUANMBIX MaTOJIOT M.
Kpumepuu neexntouenusn

B uccrienoBanye He BKIFOYAINCH CAMKH, CAMIIBI MACCON Me-
Hee 250 wau 6omee 300 1, B Bo3pacte mernee 80 wmiau Oosee
90 mHel, ¢ BUAUMBIMH IATOJOTHIMH.
Kpumepuu ucknrouenusn

Cpemuuii ypoBEHb CTPECCOYCTOMYMBOCTH MO PE3yJbTaTaM
TCCTUPOBAHUA, FI/IGCHB JKHUBOTHOTIO.

Pangomuszanus

Pannomusanuio Ha KOHTPOJIBHYIO M OIBITHBIE MOATPYTIIBI
OCYWIECTBIIIIN B MpeesiaXx KaXI0H rpynmnsl )KUBOTHEIX (BY
n HY) ciyuaiineiM o0pa3om (MeTogoM KoHBepTOB). Kaxmomy
’KMBOTHOMY U3 I'PYIIbI C HU3KHM YPOBHEM CTPECCOYCTOHYH-
BOCTH OBUI NMPHUCBOEH OAMH W3 YETHIPEX HOMEPOB, M3BIICKA-
€MBIX U3 HENpO3padyHOro KOHBEpTa ¢ 35 NHUCTKaMH C HOME-
pamu moarpynn (moarpymnmel KH, HY-6, HY-12, HY-24),
Ka)XIOMy J>KMBOTHOMY W3 TPYNNBI C BBICOKHM YPOBHEM
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CTPECCOYCTONYMBOCTH — OJMH U3 YETHIPEX HOMEPOB, U3BJIE-
KaeMbIX U3 HEIPO3payHoro n3 KOHBepTa ¢ 32 JHCTKaMH C HO-
Mepamu oarpymm (moarpynmsl KB, BY-6, BY-12, BY-24).

Olecneyenne aHOHMMHOCTH JAHHBIX

Wudopmanneid o pacrnpeneneHu XHUBOTHBIX HA TPYIIIIBI
pacmonarana pykoBogurtens uccienosanus O.B. Kopmauesa.
OHCHKa PE3YABTATOB U aHAJIN3 MOJYYCHHBIX NJAaHHBIX ITPOBO-
JUJIMCh KOJUIEKTHBOM aBTOPOB 0€3 BBEIEHHMS JIOTIOJHUTEIb-
HBIX JINIL.

HToroBbie mokasareau (MCXO0AbI MCCIETOBAHUS)

W TOroBEIMU MOKA3aTEISIMUA HCCIICIOBAHSI CITY)KWIIN 3HAYC-
HUSI CWJIOBBIX M CKOPOCTHBIX ITOKa3aTelell COKPaTUTEIbHOM
(YHKIMH U30JMPOBAHHBIX CEP/IEL] KPBIC C HU3KUM U BHICOKHM
YPOBHEM CTPECCOYCTOWYMBOCTH, B TOM YHCJIC B YCIOBHSX Ha-
Ipy3Kd PUTMOM BbICOKO# dacToThl (0T 4,0 1o 8,3 I'r) B moct-
TpPaBMAaTHYECKOM TEepHOJE yirba cepla.

IKCIepUMEHTAJIbHbIE MPOLENYPbI

PamxupoBaHne JKMBOTHBIX II0 CTPECCOYCTOHYMBOCTH
Ha IIEPBOM 3Tarle SKCIIEPUMEHTA OCYLIECTRIISUIN ITyTEM ITOCIIe-
JIOBAaTENIHOTO UCTIONb30BaHUsA IBYX TecToB («[IpuHynnTens-
Hoe 1utaBaHue» 1o [lopconty [13] u «OTkpbIToe none» [14])
JUISl OLICHKHM OOJbIIero Habopa XapaKTepHCTHK CTPECCOBOM
peaxtuBHOCTH. Tect «[IpuHyauTeNIPHOE MIIaBaHNE) OLIEHHUBA-
€T SMOIMOHATBHYIO U (PU3NYECKYI0 COCTABIISIOIINE CTPECCO-
BOUW peaxiuu, a «OTKPBITOE MOJIe» — UCKIIOYUTEIHEHO 3MO-
LUOHAJIHYO.

TecT NpUHYAUTETHHOTO IIABAHMS TPOBOAWIN B IPO3pad-
HOM cocyze BeicoToi 80 cM, HallOJTHEHHOM BOJIOH, TeMIiepa-
Typa kotopoit cocrapmsuia 30 + 1 °C. [Ipu momomu pe3uHo-
BOW JIUTaTypbl U MOJIMMEPHOTO TTAKETHKa K XBOCTY )KHUBOTHOTO
MIPUKPEIUISIN Ipy3, cocTapmsitomuil 10 % maccsl Tena, mocie
Yero KpbICy MOMEIaN B Boay. Kputeprem oneHkH cTpeccoy-
CTOWYMBOCTH SIBJISUIOCH BpeMsI IJIaBaHusI )KUBOTHOTO (c). Cur-
HaJIOM [J1s1 OKOHYaHHs TECTa U NPEAOTBpAIlCHUA YTOIUICHUA
YKMBOTHOTO CIIY>KHJIM TpU O€3yCHEUIHbIE IONBITKH BCILIBITH
Ha TIOBEPXHOCTh M HEBO3MOXKHOCTH JICPKaTbCsl Ha ILIaBy.
UYepes 72 4 mpoBoauau TecTHpoBaHHe B «OTKPBITOM IOJIE»
B KpYIUIOii apeHe 0eJoro 1BeTa, pa3aeneHHoi Ha 37 CeKTOpOB.
Kpblcy nmoMeany B IEHTP apeHbl U B TeUSHHE 3 MHH (HKCH-
POBaJIN CIIEAYIOIIHE ITOKA3aTeIN: TOPU30HTANIbHAS IBUTaTEIIb-
Has aktuBHOCTH ([IA, KOTHYECTBO MEpecedeHHBIX KIETOK),
BepTUKaJIbHAs JBUTaTeNbHas akTUBHOCTH (BZIA, xonmndecTBo
CTOEK Ha 3aJIHUX JIalnax), JJaTeHTHBIA MEepHOJl BBIXOAA U3 LIEH-
tpa apens! (JIII, c), Bpems 3aMupaHuii 1O XOIy ABHKEHHS
(B3, ¢). Ha ocHOBaHWMHM MTOTyYeHHBIX TTOKA3aTeNeH pacCUUTHI-
Baym ko3¢ ¢unueHT crpeccoycroitunocta (KC) mo cienytro-
mieit popmyme 1:

TITA+BIOA

KC =
JIT+B3 (1)

JI71s1 TOBBITIIEHHUSI TOYHOCTH OLIEHKH Pe3yJbTaToB (ToacyYeTa
ToKazaresel) OCYIIECTBISIIM BUAEC03aMMCh 000MX TMOBENCH-
YECKUX TECTOB.

C y4eToM HEOHOPOJHOCTH MEPEMEHHBIX IPUMEHSITN CTaH-
JTAPTU3AIMIO TaHHBIX METOIOM Z-OLeHKH [ 15, 16]. Beruuncnsm
CYMMY «Z» OLEHOK JJIsI pe3yJIbTaToOB TECTA IPUHYAUTEIHLHOTO
IUIABaHUSL M PE3YyNbTAaTOB pacueTra Ko3(pQHUIMEHTa CTPECCO-
yCTOWYMBOCTH. B rpymnity HU3KOYCTOWYMBBIX K CTPECCYy JKH-
BOTHBIX BOIITH 0COOU C CyMMO# «z» otieHOK ot —1,0 10 —2,5,
B IPYIIY BBICOKOYCTOHYMBBIX K CTPECCY HMBOTHBIX BOIIIN
ocobu ¢ cymMmoii orieHok ot +1,0 mo +7,3. Menmana BpeMeHI
TUTABaHUS] HU3KOYCTOWYMBBIX K CTPECCY KMBOTHBIX COCTAaBHIIA
81,0 ¢ (Q1 =76,8; Q3 = 84,5), y BBICOKOYCTOWYMBEIX K CTPEC-
cy xuBOTHBIX — 126 ¢ (Q1 = 107,0; Q3 = 137,3), ypoBeHb
3HAYUMOCTH Pa3INIUi MEXLy BBICOKOYCTOWIMBBIMHU U HU3KO-
YCTONYMBBIMU KUBOTHBIMHU cocTaBmi Meree 0,00001 (U-xpu-
Tepuid ManHa — YutHH). Meauana kod(QuimeHTa crpec-
COyCTOMYMBOCTHA HU3KOYCTOWYHUBBIX K CTPECCY >KMBOTHBIX
coctasuia 4,6 (Q1 = 3,3; Q3 = 7,2), y BBICOKOYCTOHYHBBIX
K cTpeccy xuBoTHBIX — 18,1 (Q1 = 8,7; Q3 = 89,5), ypoBeHn
3HAYMMOCTH PA3IIMYNNA MEX/y BHICOKOYCTOHYMBBIMH M HU3KO-
YCTOWYMBBIMH XHBOTHBIMU cocTaBui Menee 0,00001 (U-xpu-
Tepuit ManHa — YHUTHN).

B ombITHBIX mMmOATpYyNMHax MOACTUPOBANIM YHIMO cepaua
C IPUMEHECHNEM YCTPOHCTBA aBTOPCKOW MOAM(DHUKALINH, UMH-
THPYIOLIETO yAap MepeHei rPyIHON CTEHKH O CTOHKY pys'.
CokparuTebHyo QYHKIMIO MUOKap/a )KHBOTHBIX UCCIIE0BA-
JIM Ha MOJIEJIH U30JIMPOBAHHOTO H30BOIOMHYECKH COKPAIIIA0-
mrerocs cepana o E. T. Fallen et al.2. Yepes 6, 12 u 24 1 iocie
TPaBMBI IPOU3BOMIIN TOPAKOTOMHIO B aCENTHIECKUX YCIOBH-
SIX, Cep/Lia U3BIEKAIU U OTPYKaJli B OXJIaXKAeHHBIN 10 2—4 °C
pactBop Kpebca — Xenzenaiira. [Ipeacepaust 4acTHUHO yra-
JsUIM, ceplie (GUKCHpoBay 3a a0pTy K KaHIONE, dyepe3 KOTo-
pyI0 B IaNbHEHIIEM ITOJaBaiiCsi HACBHIIICHHBIH KapOOTeHOM
pactBop Kpebca — Xensemnaiita (pH = 7,4) nmon nasneHnem
70 MM pr. cT. mpu Temmeparype 37 °C, obecrieunBacMoil yiib-
tparepmoctaroM VT-8 (Poccus). [lpencepanyro neperopoaky
MPOIINBAIN C IETbIO MOAABICHUS CIIOHTAHHOTO CEPACYHOTO
putMma. Yepes perynupoBaHHOE JIEBOE MIPEACEPANE B MTOJIOCTD
JIEBOTO >KEJTy/T04YKa BBOIAMIM KaTeTep C JIATEKCHBIM OaJsIOHYH-
KOM, 3aIlOJTHEHHBIM JKHJKOCTBIO U COCAMHEHHBIM C JaTYUKOM
anekrpomanomerpa «Mindray PM-8000» (I'epmanus). Ha-
BSI3bIBAHUE CEPACYHOTO PUTMa OCYIIECTBIISUIN HMITYJIbCAMU
MOCTOSTHHOTO TOKa [1-00pa3Hoi (OpMBI IITHTEIEHOCTHIO 3 MC
npu oMoy anekrpoctumyisitopa IC-50-1 (Poccust). Am-
IUTATYZIa UMITYJIBCOB OblIa Ha 10 % BBIIIE MOpOTa pearupoBa-
HUsI MUOKapJa B OTBET Ha AIEKTPUUECKYIO CTUMYIinuio. Ya-
CTOTa CJIEIOBaHUS MMITYIbCOB cocTaBisiia ot 2,0 no 8,3 I'm.
ITpn KoHTakTe 0OBEMa MXUIKOCTH JIATEKCHOTO OaJUIOHYMKA
C JaTYMKOM DBJIEKTPOMAaHOMETPAa MEXaHW4eCKHe KoyieOaHMs
peoOpa3oBLIBANINCH B JIEKTPUYECKUE. 3aliCh KPUBOH JaB-
JICHUS! B JIEBOM JKEITYJI0UKE OCYIIECTBISUIACh HA PETHCTPATope
anekrpomanomerpa «Mindray PM-8000» (Kuraii, Shenzhen
Mindray Bio-Medical ElectronicCo.Ltd.) mpu ckopocTy 3amu-
cu 50 mm/c. KannbpoBka narunka qaBjieHUs OCYIIECTBIsIach
NPU MOCTOSIHHOM JaBJICHHH B cucTeMe peructpauuu 80 M

! lonrux B.T., Kopmauesa O.B., Epto A. B. Yempoiicmeo ons modenuposanus ywuba cepoya y Meakux 1a60pamophulx ACUSOMHbIX (HONE3HASL MOOEb).
ITatent PO Ne 374227, [Tarentoobnanarens OMckas rocyJapCcTBEHHAst MeIHIIMHCKas akaaemus. 2004. MITK G09D9/00 (2000.01). 2003133897/20 (036729);

3asBi. 24.11.2003; omy611. 20.04.2004.; C. 3.

2 Fallen ET. Apparatus for study of ventricular function and metabolism in the isolated rat. J App! Physiol. 1967;22 (4):836—-839.
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PT. CT. COIVIaCHO MHCTPYKUMH K rnpudopy. Ha MomMeHT Havaia
SKCIIEPUMEHTA JABIICHHE B CHCTEME PETHCTPALli HaTrHETaIl
JI0 YPOBHS 5 MM PT. CT. A7 JOCTM)KEHUS IUIOTHOTO KOHTAKTa
CTCHOK JIATEKCHOTO OaJUIOHYMKa C BHYTPCHHEH ITOBEPXHO-
CTBIO JICBOTO JKEITyA0UKa.

C 1menpio OIEHKH (PYHKIMOHAIBHBIX PE3epBOB MHOKapaa
nocie 30 MuH cTabuiu3anuu npu «0a30BO» YACTOTE cep-
aevHbix cokpamenuid 2,0 I'n (120 mun') npoBoaumu mpoGy
Harpy3kOi pUTMOM BBICOKOM 4YacTOTBI, BO BpeMs KOTOPOH
yactota crumyssinuu coctasisuia 4,0 Ty (240 mun), 5,0 T
(300 mun), 6,7 T'x (400 mun), u 8,3 T'p (500 mun). Purm
4,0 'y (240 mun') HaBs3pIBaK B TeueHue 30 ¢, 3aTeM 4acTo-
Ty CTUMYIISIIUNH Cep/illa CHIYKAJIH, BO3BpamIas ee K «0a30Boii»
gacrore 2,0 ' (120 mun') Ha 5 Mun. [Toce 3TOro mpoBOAKIN
HaBs3bIBaHUE puTMa dactotoi 5,0 ' (300 mua!) B TeueHue
30 ¢, 3aTeM BO3Bpar K «0a30BOil» YacTOTEe B TCUCHUE 5 MUH,
1 Jajiee 10 ATOMY HPUHIIHITY — MEXIY KOPOTKHMH SIH30/1a-
MH BbICOKUX 4acToT 6,7 'y (400 mun™) u 8,3 ' (500 mun)
UINTENEHOCTRI0 30 ¢ OCYIIECTBISUIM S5-MHUHYTHBIA BO3BpAT
K «0a30Bo» yacToTe.

B mporpamme Microsoft Excel, ucmons3ys 3anuch KpuBOi
JIABJICHUSI B JIEBOM JKeIyJouke (pUC. 2), pacCUUTHIBATIN KOM-
miekc cwioBbIX mokaszareneit (CIJDK — cucrommdeckoe
JaBJICHHE, Pa3BHBAacMOE JIEBBIM JKEIYJOYKOM, MM PT. CT.;
JIJDK — nuactonnueckoe OaBiI€HUE, pa3BHBAEMOE JIEBBIM
KeMyaouKkoM, MM pT. cT.; PJDK]I — pa3BuBaemoe eBbIM xe-
JIyIOYKOM JaBJIEHUE, COCTaBIsomee pazuny Mexay CAJDK
u JJJJIK, MM pT. CT.) U CKOPOCTHBIX Nokazareneit (+dP/dt —
CKOPOCTbH TOBBIIICHUS BHYTPIDKEITYIOYKOBOTO TABICHUS, MM
PT. CT./C; -dP/dt — CKOPOCTh CHUKEHUS BHY TPHKETYI0IKOBOTO
JaBIeHsI, MM pT. ct./c). Pacuer CIIJIK (MM pt. ct.) m JJIJIK
(MM PT. CT.) MIPOU3BOOMIIN TIOCTE M3MEPEHUSI COOTBETCTBYIO-
[IMX aMIUTATY]] Ha 3allUCH KPUBOH JaBIICHHS, KOTOPBIN mepe-
CUMTBHIBAJICA 110 MIPONOPIIMY OTHOCUTEIHHO 3aIMCH aMILTUTY-
JIbI KATHOPOBOYHOTO CHUTHANA, 3aITMCAHHOTO MPY MOCTOSTHHOM
nmaBneHnH B cucteme peructpanuu 80 mum pr. cr. PJDK]I (Mm
PT. CT.) paccuuThIBajicst Kak pasHuna mexay CHJDK (MM pr.
ct.) u JAJDK (MM pr. cT.). BenmnanHa CKOPOCTH COKpaIeHust
(+dP/dt, mm pr. cT./C) U cKOpocTH paccnadnenus (-dP/dt, Mmm
PT. CT./C) JI€BOTO JKEITyA0UKa PACCUUTHIBACTCS KaK OTHOIIICHHE
JIENIBTHI JaBJICHUS K JIJIbTe BPEMEHH, paCCUMTAaHHBIX Ha Kaca-
TEJBHBIX, IPOBEICHHBIX K IPSMOIHMHEHHBIM YIaCTKaM 3aIiCH
KpHUBOW JaBieHUs, 3alIMCAHHON B MOMEHT COKpAIIEHHUs JIEBO-
TO XKeIyI04dKa, a 3aTEM B MOMEHT pacciiabIeHus JICBOTO KeIy-
nouka (puc. 2).

IIpu mpoBeneHUH HATPY30YHBIX P00 B mepBEIe 10 ¢ meprona
HaBs3BIBaHUS pUTMa BhICOKOU YacToThI (4,0, 5,0, 6,7 u 8,3 I'r)
OTIPECISUIA MAKCUMAITbHBIC 3HAYCHUS CHCTOIMYECKOTO, THa-
CTOJINYECKOTO M Pa3BUBAEMOTO JIEBBIM KEIYIOYKOM JTaBICHHS
(CIJIK _ , mm pr. cr/c; JJUDK  , mm pr. ct./c; PIDKI
MM PT. CT./C), @ TaK’K€ MAKCUMAIILHYIO CKOPOCTH MOBBIIIECHUS
Y CHH)KEHHMS BHYTPHIKENYIOYKOBOTO napienms (+dP/dt
u -dP/dt ). B mpomexytke ¢ 20 o 30 ¢ HaBA3BIBAHUS PUT-
Ma BBICOKOH wacToThl (4,0, 5,0, 6,7 u 8,3 I'r) paccuuteBau
CpeAHre 3HAYCHHS UTOTOBBIX CHIIOBBIX ITOKa3aTelen s TaH-
HOT'O PUTMa BBICOKON YacCTOTHI: UTOTOBOE CUCTOJIMYECKOE, AU-
ACTOJIMYECKOE M Pa3BUBACMOE JICBBIM JKEITyOUYKOM JTaBICHUE

Puc. 2. CunoBble 1 CKOPOCTHBIE ITOKA3aTEIH JIEBOTO XKEIy-
AO0YKa U30JIJMPOBAHHOI'O C€pALa, paCCUNTAHHBIC HA OCHOBA-
HUM 3alIMCU KPUBOM JaBJICHUS

Tpumeuanue: pucynox evinoanen asmopamu. CokpawjeHus:
DK —  Ouacmonuueckoe OagiieHue 6 NOJNOCMU 1e68020
orcenyoouxa;, CHJDK — cucmonuueckoe Oasnenue 6 noiocmu
ne6ozo dcenyoouka; +dP/dt — ckopocmsv coxkpawjenus neeozo
orcenyoouxa;, -dP/dt — ckopocms  paccrabnenus  1e8ozo
JHceny00uKda.

Fig. 2. Force and rate indicators of the left ventricle of
the isolated heart, calculated on the basis of the pressure
curve

Note: performed by the authors. Abbreviations: [JJIJDK — dia-
stolic pressure in the left ventricular cavity;, C/JJDK — systolic
pressure in the left ventricular cavity; +dP/dt — left ventricular
contraction rate; -dP/dt — left ventricular relaxation rate.

(CIJLK  OAJDK  PIDKJL ), a Takyke HTOTOBYIO CKOPOCTh

HTOT; WTOT; UTOT

TMOBBIIICHUA W CHWXXCHUSA BHYTPUIKCITYIOYKOBOI'O JAaBJICHUA
(+dPrde,  wm-dP/dt ) (puc. 3). opmymsr pacueta CIIDK
(2), DK, (3), PTDK]]

UTOT uTor

HTOT

4), +dPrdt,  (5),— dP/dt_ (6):

CIUTK, + CIUDK, + ... + CIJDK,

CI[H}KHTOF: n ’ (2)
JUUDK, + JUUDK, + ... + JUUDK
JUTK, = - . B
PIDKJL, + PIDKL, + ... + PIDK],
PIDKI = , 4)
n
+dP/dt))+ (+dP/dt)) + ... + (+dP/dt
+dP/dtm0r=( ) 2 ( ”), ®)
n
—dP/dt )+ (—dP/dt)) + ... + (—dP/dt
—dP/dt = ( ) ) ( ”), (6)

n
rae n — o0IIee KOJIMYECTBO MOoKa3arenel, Ha OCHOBAHUHN KO-
TOPBIX MPOU3BOAMIICA pacueT cpeanux 3HadeHuit; CAJDK —
CHCTOJIMYECKOE JaBJICHHE, PA3BUBACMOE JIEBBIM JKEITyAOUKOM,
MM pT. cT.; JAJIDK — nuacronnueckoe naBieHue, pa3BuBae-
MO€ JIEBBIM >KETyI0ouKkoM, MM PT. cT.; PJIDK]] — pa3BuBaemoe
JICBBIM JKEJTyIOYKOM JIaBICHHUE, COCTABIIIONIEE PA3HUILY MEX-
ny CIJDK u JJJTK, MM pT. cT.; +dP/dt — cKOpOCTB TOBBIIIIE-
HUSI BHYTPHKEITY0YKOBOTO JaBJICHUS, MM PT. CT./C; -dP/dt —
CKOPOCTh CHIDKEHHSI BHYTPIIKEITYTOYKOBOTO JTABICHUS, MM PT.
ct./c (puc. 3).

Benuuuny nedexra auactonsl (JJJI, MM pT. ct.Xc) (puc. 4),
KOTOPBIH (popMHUpyeTCs TPH TUACTOIHMYECKON IUCHYHKINU
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Puc. 3. CunoBble moka3aTenH JIEBOI'O XKeTyHouKa H30JIH-
POBAHHOTO cepjlla, pacCuuTaHHbIe Jis TiepBbiX 10 ¢ 1 mo-
ciaennux 10 ¢ Harpy304HOU MPOObI HA OCHOBAaHUU 3aITUCH
KpPUBOH JaBJIEHUS, 3alIMCAHHON BO BpeMs MPOBEACHUS Ha-
IPY3KH PUTMOM BBICOKOH 4YacTOTHI (Ha MpUMepe Harpys-
ku vactoroir 500 mun"). Cokpamenus: 500start — mep-
Bble 10 ¢ mepuona HaBA3BIBAHUS PUTMa BBICOKON YaCTOTHI
(500 muu"); 500finish — mocnenuue 10 ¢ mepuoma HaBsI3bI-
BaHMsI PUTMA BBICOKO# 4acToThI (500 MuH™")

HpuMeanue: PUCYHOK 6blNOJIHEH aAemopamu. CaKpameHu}z:
AIIDK, —— umozoeoe duacmonuyeckoe Oasienue 6 noiocmu
ne6o2o scenyoouxa,; JJIA/DK ——makcumanvroe duacmonuyeckoe

Makc
dasnenue ¢ noiocmu aego2o dxcenyoouxa, PIDK]] umozo6oe
PIDK]]

umoz —
Make —

paseusaemoe Jjiebim [)IC@]lyaOllKO/l/l 0a6ﬂeHue;
MAKCUMAJIbHOE pa3eusaemoe Jieeblm .?IcellyaO‘lKOJ’l/l anﬂelme;
CIVDK,, . — umozosoe cucmoiudeckoe O0deierue € noaocmu
ne6o20 acenyoouxa; CIJJDK | — maxcumanvhoe cucmonuueckoe
008}18Hu€ 6 nojocmu j1e602c0 ()lC@leaO’{K'a.

Fig. 3. Left ventricular force of the isolated heart calculated
for the first 10 s and the last 10 s of the stress test based
on the pressure curve recorded during the high frequency
rhythm test (using 500 min as an example). Abbreviations:
500start — first 10 s of the period of stimulating a high-fre-
quency rhythm (500 min™); 500finish — last 10 s of the peri-
od of stimulating a high-frequency rhythm (500 min)
Notes: performed by the authors. Abbreviations: JJJJDK,  — fi-
nal diastolic pressure in the left ventricular cavity, J/[JDK

Maxc

maximum diastolic pressure in the left ventricular cavity;
PIDKN,  final left ventricular pressure; PIDKJ[ ~— maximum

Maxc

left ventricular pressure; CIJJDK, ~— final systolic pressure in
the left ventricular cavity; CIIJDK — maximum systolic pres-
sure in the left ventricular cavity.

cep/ila, pacCUNTHIBAIM KaK ILIOMIAAb (GUTypBI 11O KPUBOH JH-
aCTOJIMYECKOTO JIaBJIeHHS 110 (popMyIIe ONpeieIeHHOTO HHTeT-
pamna Pumana Ha oTpeske nepBrix 10 ¢ 0T Hauana HaBS3BIBAHUS
pUTMa BBICOKO# 4acToTHI (popmyna 7).

JUL= [\ DK (1)dt, (7)

rae 1] — nedexr nuacronsl, 1K () — xpusas 3aBucu-
MOCTH AWACTOIMIECKOTO AABJICHHS JICBOTO JKEMYI0UKa OT Bpe-
MEHH.

¥Yxon 3a s)KHBOTHBIMH U MOHUTOPHHI

[Tocne MomennpoBaHUs TPABMBI IO H3BSTHS CEP/LIA )KUBOT-
HBIE HaXOMJIMCH IO/ HAOIIOACHUEM 10 OJJHOH 0COOH B KIIETKE
1 COZIEPKAJINCh B YCIOBHUSAX BUBAPHSI CO CBOOOIHBIM JOCTYIIOM
K MUINE U BOJE IPU PEryaHupyeMOM COBMELICHHOM CBETOBOM
pexxume (12/12 1) u Temneparype 20-22 °C. Ha Bcex uHBa-
3MBHBIX 3Talax SKCIEPUMEHTA HCIIOIb30BAIN BETEPUHAPHBIA

Puc. 4. TIpumepsl nedekToB 1uacToNbl, HOPMHUPYIONIUXCS
IIPH HaBSI3bIBAHWU PUTMa BBICOKOI 4acTOTHI M30JIMPOBAH-
HBIM CEPJILIEM BBICOKOYCTOWUMBOTO (a) 1 HU3KOYCTOHYUBO-
ro (b) k cTpeccy )KHBOTHOTO B TOCTTPaBMAaTHYECKOM IIEPH-
ojie ynruba cepia B UCCICIOBATEIbCKOM Touke 24 1
UpuMeltaHue.‘ PUCYHOK 6bINOJIHEH aemopamu.

Fig. 4. Examples of diastolic defects formed when stimulat-
ing a high-frequency rhythm on an isolated heart of highly
(a) and low (b) stress-resistant animals in the post-traumatic
period of cardiac contusion at the 24-hour time point

Note: performed by the authors.

npemnapar 3onernn 100 (TmmeramuH, 30na3enam, «Betmek»,
Poccus) B mo3e 30 MI/Kr BHYTPHOPIOIIMHHO.

CraTucTuvecKue nmpoueaypbl
Ilpunyune: pacuema pazmepa ¢vloopKu

[NpenBapurenbHbIi pa3Mep pacieTa BEIOOPKH HE TIPOBOIMIICS.
Cmamucmuueckue memoost

Crarucriueckas 00paboTKa JaHHBIX MpelycMaTpuBalla 1c-
MOJIb30BaHUE TAKETOB MPHUKIAIHBIX MporpamMm Statistica Bep-
cum 10.01 (StatSoft, CIIIA), Microsoft Excel 2007 (Microsoft,
CIIA). [Ing KOTMYECTBEHHBIX NAHHBIX, PacIpeAelieHHe KO-
TOPBIX HE COOTBETCTBOBAJIO HOPMAJIBHOMY pacIpeiesIeHHIO,
B OIUCATENIbHOM CTaTUCTHUKE HCIIOIb30BAIOCH MEIMaHHOE
3Ha4yeHue, nepsas kBapTwib Q1 u TpeTbs kBapTwib Q3 — Me
(Q1; Q3). 3HauNMOCTh pa3IUUUil MEXAY 3HAYCHUAMHU IOKa-
3arenel KOJIMYECTBEHHBIX AAHHBIX AT TPYI ONPEeIsuiach
U-xpurepreM MaHHa — YHUTHHU Ui 2-X HE3aBHCHUMBIX BBI-
6opok, kputepueM Kpackena — Yorumca U anocTepuoOpHBIM
CpaBHEHHUEM post-hoc — g 3-X 1 Oonee He3aBUCHUMBIX BbI-
0OpOK NpH YCIIOBUU HECOOTBETCTBHUS BBIOOPOYHOTO pacipeie-
JICHUS HOPMAJIbHOMY 3aKOHY paclpellesIeHus] C IPUMEHEHUEM
kpurepust Ilamupo — VYunka. 3a CTaTUCTUYECKH 3HAYUMBII
YPOBEHb PA3IWYMil NPUHAT MOPOT IBYCTOPOHHETO 3HAYCHUS
p-ypoBHs, He npeBsimatoniero 0,05 (p < 0,05).

PE3YJIBTATbBI

Uepes 6, 12 u 24 4 mocne TpaBMBI B TPYIIE ONBITHBIX KH-
BOTHBIX crioBbIe iokazarenu (CAJIK, PIDK]I) u ckopocTHbIE
nokazarenu (+dP/dt n -dP/df) N301MpoBaHHBIX CepAel] Hero-
CPEJICTBEHHO II0Cie TepHoaa cTadmin3aluu (4acTota HaBs-
3pIBaHUA puTMa 2 ['I1) OBUTM CTaTUCTUYECKH 3HAYMMO HHUXKE
B CpaBHEHUH C KOHTPOJIBHOH Ipymmoi (tadm. 2, 3, 6-11). Ju-
aCTOJIMYECKOE JaBJICHHE IOCIIE MEPHoAa CTaOMIN3alu H30-
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JIMPOBAHHBIX CepJiel] B KOHTPOJIBHBIX U ONBITHBIX MOArPYIIax
He pa3nu4anochk (tadm. 4, 5). B kouTponsHBIX moarpymmax (KB
n KH) cunoBsle 1 cKOpOCTHBIE MOKa3aTeNy Takke HE NMENH
CTAaTHCTUYECKHU 3HAYUMBIX OTaHuni (Tadm. 2—11). Camble HU3-
kue 3Hadenus CIJIK, PIDK], +dP/dt v -dP/dt nocne neprona
crabmim3anuu (4acToTa HaBs3bIBaHUS putMa 2 ') peructpu-
POBAJIHCH B OIBITHBIX IOATPYIIIaX HU3KOYCTOHYUBBIX K CTpEC-
cy xkuBoTHBIX (OH-6, OH-12 u OH-24), xoTopble cTaTucTHYe-

cku snaunmo (CIUIK: p = 0,0008; p_ , . = 0,0008;
Poyrsonas— 0,0008; PIDKA:p o =0,0008;p ., . ,=0,0008;
poH-24-OB—24 = 0’0008’ +dP/dt poH-6—OB-6 = 0’0008;poﬂ-12-03-12 = 0’0063’
pOH-24-OB-24 = 0’0008’ -dP/dt poH-é-oB-b = 0’0008;poﬂ-12-05»12 = 0’0046’

Ponrtonas = 0,0008) omv4anuce or aHaIOTHYHBIX MOKa3are-
JIel, 3aperCTPUPOBAHHBIX B ITOATPYIIIAX BBICOKOYCTOHYNBBIX
K crpeccy ocobeir (OB-6, OB-12 u OB-24 coOTBETCTBEHHO)
(tabm. 2, 3, 6-11).

B ombITHBIX MOATpYTIIaX HAOMIOAATIOCH CHIKEHUE (PyHKITHO-
HaJIBHBIX PE3ePBOB MUOKAP/Ia, BBISBISIEMOE IIPU HABSI3bIBAHUH
CEpJIILy pUTMa BBICOKOH YacTOTHI, BHE 3aBUCHMOCTH OT CTpEC-
coycroiunBocTH. OnmHako Hamboiee CyIIECTBEHHOE CHIDKeE-
HHUe (QyHKIMOHAIBHBIX PE3€PBOB HAOMIONAIOCH B MTOATPYIIIAX
HU3KOYCTOIUUBBIX K cTpeccy »kuBoTHBIX (OH-6, OH-12 u OH-
24). Tlocie Havana MPOBEJCHUS HATPY309HOW MPOOBI PUTMOM
BBICOKOW YacTOTHI BO BCEX MOATPYyIMax HaOmromancs 3¢hGexT
Boynnua (rectanna boynuua) — cuia cepAeuHBIX COKpalie-
HUIl BO3pacTaja B OTBET HA YBEJIMYEHHE YAaCTOTHI CEPACIHBIX
cokpatieHnii. OJJHAKO CTENEHb YBEINYCHHUS CHIIBI CEPACUHBIX
COKpAIllCHUH H30JIMPOBAHHBIX CEpell B TPYIIax BBICOKOY-
CTOWYMBBIX M HHU3KOYCTOWYMBBIX K CTPECCY JKMBOTHBIX HME-
7a cymiecTBeHHble omnund. Yepes 6 u 12 4 B moarpymmax
OH-6 u OH-12 npu HaBs3bIBAHUU PUTMA BBICOKOM 4acCTOTHI
4 Tu CIVDK - w» PIDKI ., +dP/dt  w -dP/dt  , 3aperu-
cTpupoBaHHbIe B niepBbie 10 ¢ Harpy3ouHoi npoOsI (Tadm. 2,
3, 6-11), 6putn cratrcTidecku 3HaunMo Bbie (CAJIK
=0 0008;1)OH eonty—0,0016; PIIZK]T

ou 12-0B-12 0 0032 +dP/dt KC: pou6 6 0’0008’ pou 12-0B-12 -
0,0063; -dPzdt _ :p . .= 0,0008) ananOru4HbIX MOKa3aTe-
TIeH, BapeFI/ICTpI/IPOBaHHBIX Kak B KOHTPOJBHBIX ITOATPYIIIAX,
TaK ¥ B ONBITHBIX IOATPYIIIAaX BBICOKOYCTOIYMBBIX K CTpECCY
ocobeit (OB-6 n OB-12). Ognako BHeUaTISIFOIINAE TTOKa3aTeIn
CHJDK  w PIDKA  , +dP/dt  w -dP/dt  , peructpupye-
Mele B moarpymmax OH-6 u OH-12, cMeHsuHCh B 3aBepImaio-
e 10 ¢ meprona HaBszsiBanus putMa 4171 (240 mun') MasI-
vy snauennsavu CIUDK, w PIDKI , +dP/dt  w -dP/dt_ ,
KOTOpBIE OBIIM CTATHCTHYECKH 3HAYMMO HIDKE aHAJOTMYHBIX
nokazarened (CIVDK,_ :p . =0,0008;p . =0,0008;
Pﬂm)ln'mr Ponsons — 0,0008; p on12:08-12 0,0008; +dP/e dtuTor
Porsons=00008:p, 1 1, =0,0016;-dP/dt, 0P, =0,0046;
Pontrontz = 0,0008), perucTpupyeMbix B TOATPYIITAX BBICOKO-
YCTOWYMBEIX K cTpeccy ocobeit (OB-6 u OB-12) u KoHTpOIIb-
HoM rpymme (tabm. 2, 3, 6-11).

IIpu HaBs3bIBAHUM PUTMOB BBICOKOM 4acTOTHI 5, 6,7, 8,3 I'1y
nokasaremu CIUDK , PTDKJL . +dP/dt  w-dP/dt B nep-
Bble 10 C cTaTUCTHYECKH 3HAYUMO Pas3IM4ajiCh B HOATPYI-

.
Makc

maxke” OH 6—05—6:0’0008;

pOH()OBG

nax OH-6 u OB-6 (CIVIK | 1wpu S T'w: p = 0,0033;
+dP/dt, tpuSTuw.p . =0,0209;, CIJIK  1pu 6,7 'u:
Ponsons — 0,0033; +dP/dt, npu 6,7 T'w: p . = 0,0357;

-dP/dt, npu6,7Tw.p =0,0274, CIJIK  _ 1pu8,3Tu:
Poions = 0,0008; PIDKJ mpu 8,3 T'w: p. . = 0,0062;
+dP/dt tpn 83 I'm: p_ = 0,0008). Msonuposanubie

cepia HU3KOYCTOWYHMBEIX K CTpecCy >KUBOTHBIX B HCCIIC-
JTOBATEJILCKOM TOYKe 12 9 MPH HABSI3bIBAHUH PUTMOB BBICO-
kot gactotsl 8,3 I'm pa3BuBanm Ooiee BBHICOKHE MOKa3aTeIH
CIVDK  , PIDK]L ., +dP/dt B CPaBHEHHH C BHICOKOYCTOM-
9UBBIMH 0coOaMu moarpyrmel OB-12 (CIJIK | tpw 8,3 T'n:
Dorronts = 0,0032; PIGKA  1ipu 8,3 T'u: p =0,0035;
+dPrdt, npu83Tu:p . . =0,0023).

MMoxazaremu CIUDK __, PIDKA, _, +dP/dt,  wm -dP/dt | , pe-
TUCTpHUpYyeMbIe B mocieqaue 10 ¢ meproaa HaBsI3bIBaHUS PUT-
MOB BBICOKOM 4acTOThI 5, 6,7, 8,3 I'1, ObUIM CTaTUCTUYECKH
3HaUMMO HIbke B moarpymmne OH-6 1o cpaBHEHHIO ¢ TONTPYTI-
not OB-6 (CAJIK,  npu STuw:p_ = 0,0011; PJDKI[
npu 5 T'w: p_ . = 0,0008;, +dP/dt, _tpu S Tw. p_ .
0,0023; -dPzdt,  _mpu S T'w: p . = 0,0063; CI[.JDK
npu 6,7 Tw: p = 0,0136; PIKI, _npu 6,7 I'u:
Dosons = 0,0008; +dPzdt  mpwm 6,7 T'mw: p . = 0,0357;
-dP/dt  tipn 6,7T'w:p . =0,0063; CAIJIK  1pu 6,7 'u:
Povsons = 0,0008; PKA  npu 83 Tw: p . = 0,0008,;
+dPrdt,  npu83Tuw p . =0,0008;-dP/dt 1pu 8,3 '
Dob.ons 0,0011). AHaNOTHYHBIC pPA3TUYUS CHIOBBIX
v ckopocTHeix nokasarened (CIJDK ., PIDKI . +dP/dt,
u -dP/dt ) npu HaBA3BIBAHMHM PUTMOB 5, 6,7, 8,3 'l Habmro-
nanmuck B noarpynnax OH-12 u OB-12 (CIJIK, | npu 5 T'u:

oH-12-0B-12

HTor

HTOI

pox—l-lZ-us-lZ = 0’0008’ PJI)KI[MTOI HpH 5 FH: puH-12-on-l2<0’0001;
+dPrdt,  tpuSTu:p ., - =0,0008; CIJIK,  1pu6,7 '
pou»lZ-us»lZ = 0’0008’ PJI)Kﬂumr HpH 6’7 ru: pUH-l2-OB-l2 = 0’0002’
+dPrdt  tpu6,7Tw:p ., . =0,0008;-dP/dt_ 1ipu 6,7 '
Powirostn — 0,0008; CVIK, | npu83T'm:p . . =0,0008;
POKA,  npu83Tu:p , . =0,0008;+dP/dt  npu8,3Tu:
Dotronts = 0,0008; -dPzdt,  mpu 83 I'm:p = 0,0008)

(tabm. 2, 3, 6-11).

YV BBICOKOYCTOMUYMBBIX K CTpPECCY XKHUBOTHBIX yepe3 6 u 12 u
nocne tpasmbl JIJIUUDK —~ GbUIO CTaTHCTUYMECKH 3HAYMMO
BBILIIE KOHTPOJIBHBIX 3HaYEHUH INpPU HAaBS3bIBAHMH PHTMOB
BBICOKOH 4acTOThl 5 I'll ¥ BbIIIE, @ Y HU3KOYCTOMYUBBIX 0CO-
Oeil — mpW HaBA3BIBAHMU YaCTOTHI CEPIEYHBIX COKpaIIeHUN
4 T'm n Beimre (tabm. 4, 5). CaMble BEICOKHE 3HAYCHUS PETH-
crpupoBaiuch B rpynmnax OH-6 u OH-12, uro craructudecku
3HAYNMO TpeBhImaNo 3Ha4eHus B noarpymmnax KB, KH, OB-6
u OB-12 (ALK _npu 4 Tu: p_ . = 0,0008; p
0,0007; AAJK  _mpu S Tu: p_ = 0,0008, p .~ =
0,0008). Peskoe napacranune CJIK u PJIXK]] ¢ omHOBpeMeH-
HbIM HapactanueM JJIJIDK y HU3KOyCTOMUYMBBIX K CTpeccy
’KMBOTHBIX B 1epBbie 10 ¢ Harpy304HO# MTPOOBIL, O-BHIIMOMY,
MOXHO 00BsICHUTD HapymieHneM padotsl CITP u MmemOpaHHBIX
HMOHHBIX HACOCOB KAapIMOMHOLIUTOB, YTO MOXKET MPHBOAUTH
K TIeperpy3Ke COKPaTHTENbHBIX KJIETOK HOHAMH KaJbIIHS,
0COOCHHO B MOMEHT Harpy3KH PHUTMOM BBICOKOH YacCTOTBI
KocBeHHO 3TO MpeAnonoxkeHne MOXKET HOATBEPIUTH PE3KOe
CHWKEHHE COKPATUTEIBHON CITOCOOHOCTH MHOKapaa Ha (hoHe
coxpaHenus BbICOKuX sHauenudt JIIJDK B 3aBepinaromme
10 ¢ Harpy304HO# IPOOBI BEICOKOYACTOTHBIM PHTMOM, YTO MO-
JKET CBUETENHLCTBOBATH O (JOPMUPOBAHUU KOHTPAKTYD B 30HE

ymuba.

on-12-08-12
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Tabnuna 2. 3Ha4eHNs BEJIMYUHBI CUCTOIMYECKOTO JaBJIEH!s B OJIOCTH JieBoro xenynouka (Me (Q1; Q3)) nzonupoBaHHBIX

ceplel KpbIC ¢ BBICOKUM YPOBHEM CTPECCOYCTOWUYMBOCTH uepe3 6, 12 u 24 4 mocie TpaBMBbI IPU Harpy3Ke pUTMOM BBICO-

ko#t yactorel (I'u (Mun"))

Table 2. Values of systolic pressure in the left ventricular cavity (Median (Q1; Q3)) of isolated rat hearts with high stress
resistance in 6, 12, and 24 hours after contusion under high-frequency rhythm test (Hz (min™)).

Hoarpynnsl

ITapameTpsl

KB
(n=8)

OB-6
(n=8)

OB-12
(n=38)

OB-24
(n=38)

YpoBeHb 3HAYMMOCTH
p

HUcxoanoe CIJIXK (Mm pT. cT.)

nocie 30 MUH CTaOUIU3aIiH,

npu «6a3oBoi» yactore 2 'l
(120 mun)

83,6
(81,8; 85.,9)

67,1
(65,2; 68.,7)

56,5
(55,6; 58,6)

58,1
(55,0; 60,9)

<0,0001*
<0,0001*

pKB-oB-6
pKB-OB-|2

Harpy3ka puTMOM BBICOKOM 4aCTOTBI

HHII, CAJIX
MM PT. CT.

Makc’

4T

82,4
(78.0; 85.,2)

89,0
(87,7, 90,3)

77,8
(74,2; 86,3)

80,1
(77.8; 81,6)

Prnons < 00001
=0,0007*
=0,0004*
=0,0209*
=0,0008*
Poyizop2s — 0:7527%

pKB-oB-lZ
pKB-OB-24
poB-()-oB-IZ
poB-ﬁ-oB-24

(240 mun™")

OHII, CJIJTK

MM PT. CT.

uror’

74,4
(70,6; 78,1)

59,1
(57.6; 60,2)

61,4
(59,9; 62,0)

60,5
(58,7; 62,8)

<0,0001*
<0,0001*

p KB-0B-6
p KB-0B-12

HHII, CIUDK
MM PT. CT.

make?

5T

93,3
(92,5; 94.,4)

69,1
(66,7: 70,8)

90,7
(86,1; 95,4)

82,7
(80,8; 83.8)

Prgons < 0,0001*
=0,1563*
<0,0001*
=0,0008*
=0,0008*
Poyin.on2a~ 0,0033%

pKB»oB-lZ
pKB-oB»24
pOB-6-0B-12
pOB-6-05-24

(300 mun™")

OHII, CJUTK
MM PT. CT.

uror’

62,6
(62.1; 62.8)

44.4
43,8; 48,2)

69,3
(66.9; 69,7)

56,7
(54.6; 58,7)

<0,0001*
=0,0018*
<0,0001*
=0,0008*
=0,0008*
Pos-12-n24~ 0,0008*

pKB-oB-lZ
pKB-OB-24
p03-6-05-12
pOB-6-03-24

HHII, CJUDK
MM PT. CT.

Mmakc’

6,711

89,8
(86.3; 91,9)

76,9
(74,0; 78,1)

92,9
(87,3; 94,6)

69,8
(69,0; 71,0)

=0,0001*
=0,1722*
<0,0001*
=0,0008*
=0,0008*
Pog12-0524~ 0,0008*

pxs-oa-6
pKB-OB-lZ
pms-os-24
p05—6-03-12
pox-6-05-24

(400 mun™)

OHII, CIJTK
MM PT. CT.

uror’

50,8
(50,0; 52.0)

41,6
(39,4; 42.4)

52,2
(51,6; 57,3)

435
41,7: 46,5)

Prnconcs < 00001
=0,0001*
<0,0001*
=0,0008*
=0,1151*
=0,0008*

p KB-0B-12
p KB-0B-24
p 0B-6-0B-12
p 0B-6-0B-24
p05-12-05-24
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Hoarpymme: YpoBeHb 3HAUMMOCTH
IMapameTpbI KB OB-6 OB-12 OB-24 p
n=8) (n=238) n=28) n=238)

Drpons = 0,0001%

pr»OB-IZ = 0’0008 *

HHIL, CIUTK 99,0 71,3 98,6 62,6 Drsonas — 0,0001%
MM PT. CT. (96,7; 100,8) (68,9; 72.,4) (94,9; 107,7) (60,1; 64,0) Doy s.onrn — 0,0008%

pos-6-05-24 = 0’0011*
8,31 Pos12-0524 0,0008*
(500 mun") Ppone < 0,0001*
Prgeoniz < 0,0001*

OHIL, CIUTK,__, 49,5 34,3 41,4 39,3 Pryonna = 0,0001*

MM PT. CT. (47,3; 51,2) (31,8; 36,5) (40,0; 42,2) (37,6; 40,4) Possonrz — 0,0011*

Pops-on2a — 0,0101*
Popizonrs™ 0,0742*

Tpumeuanua: mabnuya cocmasnena asmopamu, * — no kpumepuio Kpacxena — Yonnuca. Coxpawenus: CI/DK — cucmonuueckoe 0as-

JleHue 8 nonocmu ne6oeo scenyoouxa;, CHIDK

CIDK

umoe

Maxc

— MaxkcumaaibHoe 3HaueHue CUCOIUYECKO20 0aBIeHUS 8 NOIOCIU 1e8020 JHCeny00UKa;
— UMo2080e 3HaYeHUe CUCMOAUECKO20 0asleHUs 8 NONOCMU 1e6020 Jcenyoouka; HHIT — nauano naepysounoii npoowr;, OHIT —

oKOHuanue Hazpy30uHol npobbl; KB — KOHMpOnbHAA NOOPYNNA 8bICOKOYCMOUYUBLIX K cmpeccy dcusomublx, OB-6 — onvimnas nooepynna
8bICOKOYCMOUYUBHIX K CINPECCY HCUBOMHBIX Uepe3 6 4 nocie mpaemel, OB-12 — onvimnas nodzpynna 8b1coKoyCmouyusblx K Cmpeccy icu-
6omuuix yepes 12 u nocne mpaemol;, OB-24 — onvimnasn nooepynna 8blcOKOYCMOUUBLIX K CIPECCy HCUBOMHBIX Yepe3 24 u nocie mpagmul.
Notes: the table is compiled by the authors; * — according to the Kruskal — Wallis test. Abbreviations: CHJDK — left ventricular systolic

pressure; CIIJDK

Maxc

— maximum value of left ventricular systolic pressure; CIJJDK, = — final value of left ventricular systolic pressure;

HHII — beginning of the stress test; OHII — end of the stress test; KB — control subgroup of highly stress-resistant animals; OB-6 —
experimental subgroup of highly stress-resistant animals in 6 hours after contusion; OB-12 — experimental subgroup of highly stress-
resistant animals in 12 hours after contusion; OB-24 — experimental subgroup of highly stress-resistant animals in 24 hours after contusion.

Tabnuma 3. 3HaueHUs! BETMYMHBI CUCTOJINYECKOTO AABJICHHSI B TIOJIOCTH JieBoro kenrynouka (Me (Q1; Q3)) n3onupoBaHHBIX
ceplell KpbIC ¢ HU3KUM yPOBHEM CTPECCOYCTOMUYMBOCTH dyepes 6, 12 u 24 4 nocne TpaBMbI IPU HArpy3Ke pPUTMOM BBICOKOM
yactotsl (I'n (MuH"))
Table 3. Values of systolic pressure in the left ventricular cavity (Median (Q1; Q3)) of isolated rat hearts with low stress
resistance in 6, 12, and 24 hours after contusion under high-frequency rhythm test (Hz (min ))

Hoarpynnsl
YpoBeHb 3HAYMMOCTH
IapameTtpbr KH OH-6 OH-12 OH-24
(n=8) (n="8) (n="9) (n="8) P

Derone < 0,0001*

Ucxognoe CJIXK (MM pT. CT.) Pryonrn < 0,0001*
nociie 30 MUH cTaOMIIM3allNH, 83,6 443 48.4 344 Dronas < 0,0001*
npu «6a3oBoit» gactore 2 'y (79,4; 87,0) (43,6; 45,1) (46,9, 49,9) (34,0, 36,1) Dopsonsy = 0,0033%
(120 munr) Dopsonas — 0,0011%
pou-12-0u-24: 0’0008*

Harpyska puTMOM BBICOKOH YaCTOTHI

Deone = 0,0008%

pKH-OH-|2 = 0’0007*

HHIL, CIUDK__, 80,8 122,3 94,4 39,3 Drnonas = 0,0004%*
MM PT. CT. (79,6; 81,8) (120,1; 125,2) (90,9; 96,2) (37,8; 40,1) Donsonts = 0,0008%*
poH-6-0H-24 = 0’0008*
4T Powiron2da 0,0008*

(240 mux") P < 0,0001*
Pevonta < 0,0001%*

OHII, CIUDK 72,1 45,7 47,5 35,7 Prponas < 0,0001%

MM PT. CT. (71,9; 73,5) (44,8; 49,8) (46,2; 52,8) (33,0; 36,5) Donsonts = 0,0829%
Dontonas = 0,0008*
p011-12-0u-24= 0’0008*
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Ta6nuna 3. [Ipogomkenue
Table 3. Continued

Hoarpynmnel
YpoBeHb 3HAYUMOCTH
IlapameTpsl KH OH-6 OH-12 OH-24 p
n=38) n=28) n=9) n=28)
Pons < 0,0001*
Pion12 ™ 0,3181*
HHIT, CIUDK 92,2 73,2 94,0 31,0 Pronas < 0,0001*
MM PT. CT. (91,1; 93,9) (72,8; 75,0) (92,6; 97.4) (29,0; 31,8) Donsonts = 0,0008%*
Pog6-on2a 0’0008*
5T Potz-on24 ™ 0,0008*
(300 mun) Pone < 0,0001%
Dronrn = 0,0018%*
OHIL CIUDK__, 60,9 37,6 55,6 25,2 Drnonaa < 0,0001%*
MM PT. CT. (59,1; 62,4) (36,2; 39,5) (52,05 56,8) (23,8; 26,6) Popsoniny — 0,0008*
Posoonaa = 0,0008%
pon-lz-ou-24= 0’0008*
Doons < 0,0001*
pKH-oH-lZ = 0’3445*
HHIL, CIUDK |, 88,2 83,1 92,7 26,6 Dronns < 0,0001*
MM PT. CT. (85,5; 89,7) (80,5; 86,0) (90,5; 93,9) (22,6; 28,8) Donsonty — 0,0008*
Poysona ™~ 0,0019*
6,7 Ty Ponio-on24” 0,0019*
(400 mun") Prone < 0,0001*
Piron12 ™ 0,0001*
OHIL CIUDK__, 50,0 38,3 42,0 15,1 Pronas < 0,0001*
MM PT. CT. 48,5; 51,1) (30,9; 38,6) (39.,9; 44.7) (14,1; 17,6) Ponsoniz — 0,0016%
Powsonaa ™~ 0,0019*
Pouiz-onza™ 0,0019*
Provons < 0:0001*
Pronrz = 0,0007*
HHIL, CIUTK |, 97,9 81,5 86,5 26,5 Dronas = 0,0001%
MM PT. CT. (95,7; 99,0) (78,6; 82,5) (84,7; 89,8) (24,4; 27,6) Dopsonry = 0,0023%
Possonra 0,0066*
83T Powiz-onaa ™ 0,0066*
(500 mun") Doyons < 0,0001%
Prgeonta < 0,0001*
OHII, CIVLXK,__, 47,1 25,8 36,3 13,3 Dronns = 0,0001*
MM PT. CT. (44,0; 50,3) (23,2;26,4) (33,4; 37,3) (12,25 14,1) Dopsonry — 0,0008*
Poysonas ~ 0,0066*
ch-lZ-aH-24: 0’0066*

Ipumeuanus: mabnuya cocmaenena aemopamu, * — no kpumepuro Kpackena — Yonnuca. Coxkpawenus: CI/DK — cucmonuueckoe oas-
nenue 6 nonocmu 1eeo2o dcenyoouxka; CAJDK, = — maxcumanvroe snauenue CUChoIu4ecko20 0asieHus 6 NONOCMU 1e6020 JHCenyOouKd;
CIVDK,,  — umo2o60e 3nauenue CUCHONUYecko20 0asieHus 6 Nonocmu 1e6020 diceayoouxa; HHII — navano nazpysounoi npobwt, OHIT —
OKOHYaHUe Hacpy304HoU npobvl; KH — KOHmMponvHas nooepynna HU3KOycmouuusvlx k cmpeccy sgcugomuuvix;, OH-6 — onvimuas nooepynna
HU3KOYCMOUYUBHIX K CIPECCY JHCUBOMHBIX uepe3 6 u nocie mpaemvl, OH-12 — onvimuas nooepynna HU3KOyCmoudugblx K Cmpeccy icu-
somuwlx uepes 12 u nocie mpasmuvl;, OH-24 — onvimuas nodzpynna Hu3KOyCmMou4uUGblX K CIMpeccy HCUSOMHBLX yepe3 24 u nocie mpagmul.

Notes: the table is compiled by the authors; * — according to the Kruskal — Wallis test. Abbreviations: CHAJDK — left ventricular systolic
pressure; CIJJDK | —— maximum value of left ventricular systolic pressure; CIJDK, —~— final value of left ventricular systolic pressure;
HHII — beginning of the stress test; OHII — end of the stress test; KH — control subgroup of low stress-resistant animals;, OH-6 —
experimental subgroup of low stress-resistant animals in 6 hours after contusion;, OH-12 — experimental subgroup of low stress-resistant

animals in 12 hours after contusion; OH-24 — experimental subgroup of low stress-resistant animals in 24 hours after contusion.
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Tabnuna 4. 3Ha4eHUs: BEIIMYMHBI TUACTOJIMYECKOr0 JaBJICHHs B IOJIOCTH JieBoro xenynouka (Me (Q1; Q3)) nuzonuposan-
HBIX Cepiell KPbIC C BHICOKMM YPOBHEM CTPECCOYCTONYUBOCTH yepe3 6, 12 u 24 4 nocie TpaBMBbI IIPU Harpy3Ke pUTMOM
BBICOKO# yacToThl (' (MUH"))

Table 4. Values of diastolic pressure in the left ventricular cavity (Median (Q1; Q3)) of isolated rat hearts with high stress
resistance in 6, 12, and 24 hours after contusion under high-frequency rhythm test (Hz (min™))

Toarpynuet YpoBeHb 3HAYMMOCTH
IMapameTpsl KB OB-6 OB-12 OB-24
(n=8) (n=8) (n=8) (n=8) P
Pryons— 0:9251%
Hcxoanoe JJIJIXK (MM pT. cT.) Deyonin = 0,7148%
mocie 30 MUH cTaOMInU3aLMH, 54 5,3 5,3 5,3 Drsonas = 0,6840%
npH «6a3oBoi» yactore 2 I'ig (5,3;5,7) (5,2; 5,7) 4.,9;5,7) (5,15 5,5) Doy sonin — 0,6358%*
(120 mun) Dosonaa = 0,7109%*
pos-12-03-24 = 0’6735*
Harpy3ka puTMOM BBICOKOM 4aCTOTBI
Pryons— 01306
Pryoniz= 0,6717%
HHITL, AJJDK . 5,4 5,7 5,7 5,4 Dosonns = 0,3198%
MM PT. CT. (5,15 5,6) (5,6; 5,8) (5,4;5,8) (5,15 5,8) Doponts = 0,9577*
posf6—on—24 = 0’2008*
4T Pogironra — 0,2659*
(240 mun") Proons = 0,6742%
Popin™ 0,5635*
OHIL JJUDK, . 5,3 5,6 5,8 5,3 Drnonas = 0,7148%
MM PT. CT. 4,8;5,6) (5,3;5,7) (5,6;5,9) (5,1;5,4) Dopsoniy = 0,2029%
pOB-6-03—24 = 0’1098*
pos—12—03-24 = 0’0313*
pKB-OB-6= 0’0008*
Pryoprz~ 0,0008*
HHITL, AUDK . 52 7,5 6,5 6,3 Doronas = 0,0008%
MM PT. CT. 4,6; 5,7) (7,2;7,7) (6,4;6,7) 6,2; 6,5) Dopsontn = 0,0009%
pon»6-03-24 = 0’0008*
5T Pogironas 0,1893*
(300 muH") P, o= 0,0459%
Pipon12™ 0,2480*
OHII, JUDK |, 5,5 5,0 5,3 5,4 Drnonas = 0,1722%
MM PT. CT. (5,4;5,5) 4,8;5,4) (5,2;5,9) (5,3; 5,4) Dopsooniy = 0,0910%
poB-6-oB-24 = 0’1010*
pOB-lZ-OB-24 = 0’5960*
Pryons— 0,0008%
Pon1a™ 0,0008*
HHIL, AJUDK |, 9,6 15,9 14,4 13,0 Prnonas = 0,0008*
MM PT. CT. (8,8; 11,1) (15,15 16,3) (13,5;14,9) (12,8; 14,7) Dossoonts = 0,0313%
pOB-6-0B-24 = 0’0101*
6,7 'n Dopin-on24 ~ 4306*
(400 mur) Prone= 0,5635%
Prgonin~ 0,3181%
OHII, JUDK |, 5,6 6,5 7,0 6,6 Deronas = 0,2688*
MM PT. CT. (5,15 6,8) (6,3; 6,9) (6,6;7,4) (6,4; 6,6) Doponts = 0,0582%
Poys.ons = 0:7527*
Poyinonzs ~ 0,0567%
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Ta6nuna 4. [Iponomxenue
Table 4. Continued

IHoarpynnsi v
ITapameTpbI KB 0B-6 OB-12 0B-24 POBCHD SHATHMOCTH
n=8) (n=8) (n=8) n=8) P
pxs 05-6: 0’0087*
Pesonin™ 0,0274*
HHIL, JJUDK 12,8 15,9 15,6 15,4 Pryonay = 0,0063%
MM PT. CT. (12,0; 14,4) | (15,0; 16,4) (14,9;16,4) (15,0; 16,3) Porconsy = 0,6360%
p03-6-05-24 = 0’9169*
8,311 Posironas 0,7128*
(500 muu) P o= 0,0008*
pkn-on-12: 070008*
OHIL, JUIDK 6,7 9,7 _ 7,5 Pryonas = 0,0459%
MM PT. CT. 6,4;7,3) (8,8; 10,4) 10,0 (9,3;10.4) (7,3; 7,8) pDB_()_o;jz =0,7128*
pos-6-03-24 = 070008*
pon-12-05-24 = 0’0008*

Ipumeuanus: mabauya cocmagnena asmopamu, * — no kpumepuro Kpacxena — Yonnuca. Coxkpawenusa: /DK — ouacmonuueckoe das-

JleHue 6 nojocmu j1es0co cheﬂy()oqka; ﬂﬂﬂ}[(wam — MAKCUMAJIbHOE 3HAYEeHUEe OUACMONIUYECKO20 0A8IeHUS. 8 NOJOCHU 1e6020 ")lC@ﬂyaO'-le,’

JIIDK,,  — umoz060e 3nayenue Ouacmoiuueckozo 0aeienus 6 norocmu 1e6o020 sceryoouxa;, HHII — navano nazpysounoi npo6er; OHIT —
OKOHYAHUEe HA2PY304HOU NPobbl;, KB — KOHMPOIbHAs NOOZPYRNA 8bICOKOYCIMOUYUBLIX K cmpeccy dcugomiuulx;, OB-6 — onvimuas nodepynna
BbICOKOYCIMOUYUBLLX K CHIPECCY ACUBOMHbIX Uepes 6 u nocie mpasmuvl; OB-12 — onvlmuas no02pynna blcOKOYCmMoUHUGbIX K CIMPECCy JHCUBON-
Hovix yepes 12 u nocie mpasmol;, OB-24 — onvimnas nodepynna 6blcOKOYCMOUYUBLIX K CIMPECCY JHCUBOMHBIX Yepe3 24 u nocie mpagmoi.

Notes: the table is compiled by the authors; * — according to the Kruskal — Wallis test. Abbreviations: J[JI/DK — left ventricular diastolic

pressure; [IJ[JDK

Maxc

— maximum value of left ventricular diastolic pressure; JJ/[JDK

umoe

— final value of left ventricular diastolic pressure;

HHII — beginning of the stress test; OHII — end of the stress test; KB — control subgroup of highly stress-resistant animals;, OB-6 —
experimental subgroup of highly stress-resistant animals, 6 hours after contusion; OB-12 — experimental subgroup of highly stress-resistant
animals, 12 hours after contusion;, OB-24 — experimental subgroup of highly stress-resistant animals, 24 hours after contusion.

Tabmuma 5. 3HaueHNs BEMUYUHBI TUACTOINYECKOTO JaBIEHUS B TIOJIOCTH JieBoro xenynouka (Me (Q1; Q3)) uzonuposan-
HBIX CepIel KPhIC C HU3KUM yPOBHEM CTPECCOYCTOHUMBOCTH uepe3 6, 12 u 24 9 mocine TpaBMbI IPH Harpy3Ke pATMOM
BBICOKO# yacToThl (' (MUH"))

Table 5. Values of diastolic pressure in the left ventricular cavity (Median (Q1; Q3)) of isolated rat hearts with low stress

resistance in 6, 12, and 24 hours after contusion under high-frequency rhythm loading (Hz (min™))

Ioarpynnsi v
IapamerphbI KH OH-6 OH-12 OH-24 POBCHD SHAUHMOCTH
(n=8) (n=8) (n=9) (n=8) P

pxu-ou-é = 0’2480*

Ucxomnoe JJJIXK (MM pT. CT.) Dronrn = 0,8336*
nocie 30 MUH cTaOUIM3aLKH, 5,5 5,6 5,6 5,4 Dovonns = 0,4945%
pu «6a30Boi» gactore 2 I'n (5,1;5,7) (5,4;5,7) (5,7;5,4) (5,4; 5,5) Dosonin = 0,9164%
(120 mun) Donsonas = 0,5286*
puﬂ-lQ-uH-24= 0’6650*

Harpy3ka puTMOM BBICOKOM YaCTOTHI

Drvons = 0,0008%

pKH—oH—lZ = 0’0008*

HHIIL, JJUDK . 54 7,6 6,6 9,3 Dosonas = 0,0008%

MM PT. CT. 5.4;57) (7,3; 1,7) (6,4;6,7) (8,6; 10,1) Donsonin — 0,0008*

Ponsonza — 0,0008*
4T’y Powizon24™ 0,0008*

(240 mun™) Drons = 0,0008%
pKH-uH-IZ = 0’6840*

OHIL AJJDK | 54 6,5 5,7 6,3 Dronns = 0,0054%*

MM PT. CT. (5,1;5,7) (6,2; 6,7) 5,4;5,7) (5,9;6,7) Doy = 0,0008*

Powseonas — 0,:5635*

e

54 Ky6anckuit HayuHbIil MequnuHCKui BecTHHK / Kuban Scientific Medical Bulletin

2024 | Tom 31 | Ne 5| 41-72



3oaoToB A. H., Katounukosa E. 1., Kopnauesa O. B., [TpuiimMak A. B.
CokparuTeAbHasA pYyHKIMSA MHOKapAA B TOCTTPaBMAaTHUYECKOM MIEPHOAE YIIiba CepAIA Y KPBIC C PA3AUYHON CTPECCOYCTORYHBOCTBIO. ..

Hoarpynnsl v
IapamerphbI KH OH-6 OH-12 OH-24 POBCHD SHATHMOCTH
(n=8) (n=8) (=9 (n=8) P
Deons = 0,0008%
Deonts = 0,0008*
HHIL, J4J0K 5,5 10,7 9,8 11,5 Drronaa = 0,0008*
MM PT. CT. (5,2; 5,6) (10,4; 11,5) (9,6;10,4) (11,0; 11,9) Donsonin = 0,0157*
Dosonas = 0,1563%
5Tn Poytr-onna 0,0016*
(300 muH) Do = 0,0008*
Pwonn ™ 0,3181*
OHIL AJJDK | 5,6 7,4 5,6 6,4 Drvonns = 0,0239*
MM PT. CT. (5,3;5,8) (7,2; 7,8) (5,4;5,8) (5,9; 6,9) Dovonsy — 0,0008*
pOH-6-0H-24 = 0’0033*
poH-lZ-oH-24: 0’0239*
Pryeons — 0,0008*
Pion12 ™ 0,0008*
HHIL J4J0K 10,4 18,7 17,8 14,5 Pronas = 0,0019%
MM DT. CT. (10,2; 10,8) (18,4; 20,1) (16,2;18,6) (14,1; 15,0) Pons.onsy = 0,3181%
pOH—6-0H-24 = 0’0045*
6,7 't Dosronaa™ 0,0037*
(400 mun™) Drons = 0,0033%
pKH-UH-12 = 0’3448*
OHIL, JJUDK 6,0 8,6 8,1 8,3 Deronns = 0,0098%*
MM PT.CT. (5,6; 8,2) (8.,4; 8,7) (7,7;8,4) (7,7; 8,7) Dosonry = 0,0742%
Powseonas — 0,2688*
Posiz-onas— 00701
Prons = 0,0008%
pkH-oH-lZ = 0’0011*
HHIL, JOJDK 13,7 19,6 18,2 16,3 Dronaa = 0,0174%*
MM PT. CT. (12,1; 14,9) (18,4; 23,3) (16,2;18,8) (15,7; 16,6) Donsonts = 0,1722%
Ponsonaa 0,0883*
8,3 Powiz-on24” 0,1720%
(500 mun™) Drons = 0,0008%
pKH-OH-lZ = 0’0008*
OHIIL, JJJUDK 7.4 14,1 16,0 9,6 Dronaa = 0,0066*
MM PT. CT. (7,0; 7,5) (12,8; 16,8) (14,2;16,8) (9,1; 10,2) Donsonts = 0,2936%
pOH-G—OH—24 = 0’0066*
pOH-IZ-OH-24: 0’0066*

Ipumeuanus: mabauya cocmasnena asmopamu, * — no kpumepuro Kpackena — Yonnuca. Cokpawenus: /DK — ouacmonuueckoe
oasnenue 6 nonocmu 1e6020 xcenyoouxa; JJAJDK = — makcumanvrhoe snavenue Ouacmonuieckozo 0asienus 6 noJ0Cmu 1e6020 JCeny0oU-
ka; VDK, = — umoeoeoe 3nauenue ouacmonuyeckozo 0asienus 6 noiocmu 1e602o dskcenyoouxa, HHII — nauano nazpyszounou npoboi;
OHII — oxonuanue nazpyszounoti npobel; KH — xonmponvhas nooepynna HU3KOycmouuugsix Kk cmpeccy scugomuvix;, OH-6 — onvimuas
nOO02pYNNa HU3KOYCMOUUUBIX K CIPECCY HCUBOMHBIX Yepe3 0 u nocie mpasmvl, OH-12 — onvimuas nodepynna HU3KOyCmouuugsix Kk cmpec-
¢y acusommuuvix uepes 12 y nocre mpasmuvl; OH-24 — onvimnas nodzpynna HU3KOyCmMouuueblx K Cmpeccy #cueomuvlx uepes 24 u nocie
mpasmu.

Notes: the table is compiled by the authors; * — according to the Kruskal — Wallis test. Abbreviations: JJJJIDK — left ventricular diastolic
pressure; DK | — maximum value of left ventricular diastolic pressure; J[J/IVDK | — final value of left ventricular diastolic pressure;
HHII — beginning of the stress test; OHII — end of the stress test; KH — control subgroup of low stress-resistant animals; OH-6 —
experimental subgroup of low stress-resistant animals, 6 hours after contusion;, OH-12 — experimental subgroup of low stress-resistant

animals, 12 hours after contusion; OH-24 — experimental subgroup of low stress-resistant animals, 24 hours after contusion.
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Tabyuna 6. 3HaueHUS BEJIHYMHBI pa3BUBAEMOI0 JICBBIM KenyaoukoM aasieHus (Me (Q1; Q3)) u301upOBaHHBIX ceplel]

KPBIC C BBICOKHMM YPOBHEM CTPECCOYCTOMYMBOCTH uepe3 6, 12 u 24 4 nocie TpaBMBI IPU HArpy3Ke pUTMOM BBICOKOI! 4a-
ctotsl (' (Mun"))
Table 6. Values of pressure developed by the left ventricle (Median (Q1; Q3)) of isolated rat hearts with high stress resis-
tance in 6, 12, and 24 hours after contusion under high-frequency rhythm test (Hz (min™))

IMapameTpsl

Hoarpynnsr

KB
(n=38)

OB-6
(n=38)

OB-12
(n=38)

OB-24
(n=38)

YpoBeHb 3HAYUMOCTH

p

Ucxonnoe PIDK/I (MM pr. cT.)

nocie 30 MUH CTaOUIN3aLHH,

npu «6a30Boii» gacrore 2 I'np
(120 mun)

78,2
(76,4; 80,0)

61,3
(59,7, 63,3)

51,4
(50,1; 53,5)

52,6
(49,8; 55,5)

<0,0001*
<0,0001*
<0,0001*
=0,0016*
=0,0008*
=0,9581*

p KB-0B-6
p KB-0B-12
p KB-0B-24
p 0B-6-0B-12
p 0B-6-0B-24
poB-lZ-oB-24

Harpy3ka puTMOM BBICOKOU 4aCTOThI

4T
(240 muu")

HHII, PJX
MM PT. CT.

makc’

77,0
(72,6; 80,3)

83,3
(82,1; 84,8)

72,3
(68.7: 80,4)

74,7
(72,2; 76,0)

pKB-OB-G < 0’0001*
=0,0011*
=0,0003*
=0,0209*
=0,0008*
pos-12-05-24 - 0’9452*

pKB-OB-lZ
pKB-OB-24
pos-ﬁ-os-lZ
p03-6-03-24

OHII, PIIXK]T
MM PT. CT.

uror’

69,3
(65,6; 72.3)

53,8
(52,0; 54,7)

55,9
(54,0; 56,5)

55,2
(53,0; 57.,8)

Prseons < 00001
<0,0001*
<0,0001*
=0,3181*
= 0,3445*
Poyinonzs ~ 0:9164*

pKB-OB-12
pKB-OB-24
Pon»6-05-12
pon-6-05-24

5T
(300 muu™")

HHII, PIIK]T
MM PT. CT.

Makc’

88,2
(87,1; 89.3)

61,2
(59,3; 63.5)

84,0
(80,0; 88,9)

76,3
(74,7, 77,2)

Denons < 0,0001*
= 0,3446*
<0,0001*
=0,0008*
=0,0008*
Poni2-on24” 0,0033*

pKB-OB-|2

pKB—OB-24
p03-6-os-12
p03—6-03-24

OHIL, PIDK]
MM PT. CT.

uror’

57,0
(56,5; 57,5)

39,1
(38,5; 42,8)

63,9
(61,9; 64,4)

51,3
(49,2; 53,4)

Pnon- < 0’0001*
<0,0001*
<0,0001*
=0,0008*
=0,0008*
p05-12-03-24: 0’0008*

pKB-OB-lZ
pr-OB»24
p05-6-on»12
pmz-6-on-24

6,711
(400 mun")

HHII, PJIK]]
MM PT. CT.

Makc’

79,6
(75.2; 82.3)

61,2
(58,3; 63,4)

78,7
(74,4; 80,4)

56,1
(55,6; 57,2)

Prseons = 00001
=0,1152*
<0,0001*
=0,0008*
=0,0063*
Pon12-on24™ 0,0008*

p KB-0B-12
p KB-0B-24
p 0B-6-0B-12
p 0B-6-0B-24

OHII, PITK ]I
MM pT. CT.

uror’

44,4
42,5, 47,1)

34,8
(33,1; 35.,6)

45,5
(44,3; 50,1)

37,2
(35,1; 39,8)

<0,0001*
<0,0001*
=0,0001*
=0,0008*
=0,0742*
=0,0008*

pKB-()B-6
pKB-OB-12
pKB—OB-24
pos-é-os-lz
pos-6-os-24
poB-]Z-oB-24
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Hoarpynnsi
YpoBeHb 3HAYUMOCTH
ITapameTpsI KB OB-6 OB-12 OB-24 p
n=38) (n=28) n=38) n=38)
Praons < 0,0001
pKB-OB-|2 = 0’0005*
HHII, PJDKI . 85,5 56,0 83,9 45,9 Drnonas = 0,0001*
MM PT. CT. (84,2; 87,2) (54,9; 56,8) (80,0; 92,5) (44,4; 48,5) Do soonin = 0,0008%
poB-é-oB 24 = 0’0023*
8,3 ' Posinon2s™ 0,0008*
(500 mun™) Drpone < 0,0001*
pKB-OB-IZ < 0’0001*
OHIL, PJDKI 43,2 23,8 31,2 31,7 Drnonos = 0,0001*
MM PT. CT. (40,5; 43,9) (22,8; 26,2) (29,9; 31,7) (30,2; 33,1) Dopsonts = 0,0008%
pos-6-os-24 = 0’0028*
p03-12-03-24: 0’7527*

Tpumeuanua: mabruya cocmagnena agmopamu; * — no kpumepuio Kpacxena — Yonnuca. Coxpawenusa: P/DK/J — paszeusaemoe ne-
6b1M dicenydouxom oaenenue;, PIDK]] = — maxcumanvhoe snauenue pazeueaemozo ievim sceryoouxom oasaenus;, PIDKJN] — — umozosoe
3HAYeHUue pazeueaemozo esbim Jceryooukom oasnenusn;, HHII — nauano nazpyszounoti npoowvr; OHII — okonuanue nazpy3ounoii npobul;
KB — konmponvnas noozpynna 8blcokoycmotinugbix k cmpeccy sxcusomusix, OB-6 — onvimnas nodepynna 6biCOKOYCMoOU4UGLIX K Cmpeccy
orcu8omHubIX uepes 6 u nocie mpasmul;, OB-12 — onvimuasa nooepynna 6biCOKOYCMOUUUBHIX K CIMPECC) HCUBOMHBIX Yepe3 12 u nocie mpas-
mot; OB-24 — onvimnas nooepynna 8biCOKOYCHOUYUBHIX K CINPECCY JHCUBOMHBIX yepe3 24 4 nocae mpagmoi.

Notes: the table is compiled by the authors;, * — according to the Kruskal — Wallis test. Abbreviations: PJDK/[ — pressure developed by
the left ventricle; PJDK]], . — maximum value of pressure developed by the left ventricle; PIDK/, — final value of pressure developed
by the left ventricle; HHII — beginning of the stress test; OHII — end of the stress test; KB — control subgroup of highly stress-resistant
animals;, OB-6 — experimental subgroup of highly stress-resistant animals, 6 hours after contusion; OB-12 — experimental subgroup of
highly stress-resistant animals, 12 hours after contusion;, OB-24 — experimental subgroup of highly stress-resistant animals, 24 hours after
contusion.

Tabnuna 7. 3Ha4eHNs] BETUIMHBI Pa3BUBAaeMOr0 JEBBIM skenyaoukom aasieHus (Me (Q1; Q3)) m3omupoBaHHBIX cepael
KpBIC C HU3KHM yPOBHEM CTPECCOyCTOUMBOCTH epes 6, 12 u 24 4 mociie TpaBMEBI IIPH Harpy3Ke pUTMOM BBICOKOH 9acTo-
oI (I (MuH"))

Table 7. Values of pressure developed by the left ventricle (Median (Q1; Q3)) of isolated rat hearts with low stress resistance
in 6, 12, and 24 hours after contusion under high-frequency rhythm test (Hz (min™))

Hoarpy bt YpoBeHb 3HAYMMOCTH
ITapameTpbl KH OH-6 OH-12 OH-24
(n=8) (n=8) (=9 (n=8) P

pKu-ou-6 < 0’0001*

Ucxoguoe PIDK/ (MM pr. cT.) Pronrn < 0,0001%
mocie 30 MUH cTaOMIIH3aIUH, 78,2 386 4.9 3.8 Dvonas < 0,0001*
- . > B > — *

P maS?f}%“;;;f; ore2lu | (0819 1 378.308) | @13:445) | (28.6:303) Pt~ 00033
Parrs = 0.0008*

Harpyska puTMOM BBICOKOH 4aCTOTHI

Drnons < 0,0001*

Dronrs = 0,00011%*

= %
HHE&PE)?TIW’“’ (74 Z)S";6 5) 114,7 87,8 29,3 ) =06%000()38*
pT- CT- T (112,4; 117,7) (84,4; 89,9) (27,15 30,9) I;OH-6-0H-12 _ 0’0008*

OH-6-0H-24 >

4 FH poH-]Z-oH-24: 0’0008*

(240 mun™) Drnone < 0,0001%
pl(u-ou-lZ < 0’0001*

*

Mo | @oxesy | 02 20 88 e T e

Pt 2 0% (384:43,6) | (40.8;471) | (26,4;30,0) 501'-6-0'1-12  0.0008*

OH-6-0H-24 4

pou-12-0u-24: 0’0008*
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Tabnuua 7. [IponoikeHue
Table 7. Continued

Hoarpynnsi
ITapameTpsl KH OH-6 OH-12 OH-24
n=9) (n=38) n=9) (n=8)

YpoBeHb 3HAYUMOCTH
p

Do < 0,0001%
=0,1722%
<0,0001*

pKH-oH-IZ
HHIIL, PJDKI . 86,9
MM PT. CT. (85,3; 88,9)

83,8

pKH-OH-24
(82,8; 88.2) 19,5

Dooonts = 0,0008%
(18,2, 20,3) OH-6-0H-12 _
poH-G-oH-24 - 070008*

5T Poutr-on24a ™ 0,0008*
(300 mun) <0,0001*
<0,0001*
<0,0001*
=0,0008*
=0,0008*
Powrzonas™ 0,0008*

<0,0001*
=0,4008*
<0,0001*
=0,0008*
pou-6-ou-24 = 0’0008*
6,7 I'o Powiz-on2a 0’0019*
(400 mun) <0,0001*
=0,0003*
=0,0001*
=0,0023*
=0,0023*
pou-lz-ou-24: 0’0019*

<0,0001*
=0,0005*
=0,0001*
=0,0023*
Pons-onrs 0,0066*
83T Poyto-on24 0,0066*
(500 mun™) p

62,9
(61,4; 64,2)

pKH-OH-(}

pKH-OH-12

3032 50,0 19’5 pKH-oH-24
(28939 3294) (46,2, 51,7) (17’2’ 20’5) Pos-on12

poH-(y-oH-24

OHIT, PIIKJT 554
MM PT. CT. (53,9; 56,7)

pxu-ou-6
pKH-on-IZ

HHIT, P, 774 64,8 75,8 11,2
MM PT. CT. (76,2, 78.8) | (617:66,9) | (72,3;77.6) (8,2; 13,6)

pKH-OH-24
pou-()-ou-lZ

p KH-OH-6
p KH-OH-12

OHIL, PJDKI 44,0 29,7 34,1 6,8
MM PT. CT. (42,1; 45,1) (22,7; 30,1) (31,6; 36,7) (5,4; 8,8)

p KH-0H-24
P OH-6-0H-12
p OH-6-0H-24

pKH-oH-6

pKH-oH-lZ

HHIT, PJDK]L 84,2 60,0 70,4 10,8
MM pT. CT. (81,9:851) | (57.9;61,8) | (68.4;71,3) 9,0; 11,2)

pKH—oH—24
pon-6-or—x-12

OHII, PJIK]T 40,2 10,8 20,2 3,5 Do
MM pT. CT. (36,3:42,9) | (9.9; 11,8) (174;22,) | (2,9;40) P,

Tpumeuanus: mabnuya cocmasnena asmopamu; * — no kpumeputo Kpackena — Yonauca. Coxpawenus: PJDK/] — passusaemoe ne-
LM dicenyooukom oasnenue; PIDKJ] = — maxcumanbhoe snavenue pazsusaemozo neebim sceryooukom oaenenus; PIDKJ] — — umoeoeoe
3HAYEHUEe PA38UBAEMO20 Ne6bIM Hcelydoukom dasnenus; HHIT — nauano naepyzounoii npobowl;, OHII — oxonuanue naepy3ounoi npoooi,
KH — xonmponvsnaa nodepynna HU3KOyCmouuugslx Kk cmpeccy scueomuvlx; OH-6 — onvimuas noozpynna Hu3KoyCmouyusbix Kk cmpeccy
orcueommblx uepes 6 u nocie mpaemul;, OH-12 — onvimuas nooepynna HU3K0yCmoudugblx K Cmpeccy H#Cueomuuix uepes 12 u nocie mpaemul;
OH-24 — onvimnas nooepynna HU3KOYCmouuugslx K CIpeccy #Cusommuuix yepes 24 u nocie mpagmoi.

Notes: the table is compiled by the authors; * — according to the Kruskal — Wallis test. Abbreviations: PJDK/] — pressure developed by the
left ventricle; PIDK/] . — maximum value of pressure developed by the left ventricle; PIDKJ]  — final value of pressure developed by the
left ventricle; HHII — beginning of the stress test; OHII — end of the stress test; KH — control subgroup of low stress-resistant animals;
OH-6 — experimental subgroup of low stress-resistant animals, 6 hours after contusion;, OH-12 — experimental subgroup of low stress-

resistant animals, 12 hours after contusion; OH-24 — experimental subgroup of low stress-resistant animals, 24 hours after contusion.
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Tabnuna 8. 3HaYeHUsT BEIIMYMHBI CKOPOCTH COKpalleHus jieBoro xenynouka (Me (Q1; Q3)) nzonnpoBaHHBIX cepAeL KpbIC
C BBICOKHM YPOBHEM CTPECCOYCTOMUMBOCTH uepe3 6, 12 u 24 4 nocie TpaBMbI IPH HAarpy3Ke pUTMOM BBICOKOM YaCTOTHI

(' (vus))

Table 8. Values of left ventricular contraction rate (Median (Q1; Q3)) of isolated rat hearts with high stress resistance in 6,
12, and 24 hours after contusion under high-frequency rhythm test (Hz (min™))

IMapameTpsl

Hoarp

bl

KB
(n=38)

OB-6
(n=8)

OB-12
(n=8)

OB-24
(n=8)

YpoBeHb 3HAYMMOCTH
p

Ucxonnas +dP/dt (MM pT. CT./C)
mocie 30 MUH CTaOHIN3aIIiH,
npu «6a3oBoi» yactore 2 ['1q

(120 mur)

1352,4 (1288.7;
1391,6)

1098,7 (1006.4;
1168.5)

906,6
(850,5; 956,1)

915,9
(893,2; 958,1)

Drnone < 0,0001*
<0,0001*

pKB-OB-12

Harpy3ka puTMOM BBICOKOM 4aCTOTBI

4T
(240 mun™)

HHIL, +dPrdt
MM PT. CT./c

1347,5
(1304,7;
1370,9)

1446,5
(1358,6; 1522,7)

1201,6
(1156,5; 1389,0)

1240,8
(1195,3;
1305,1)

Prnons < 00001
=0,0019*
=0,0003*
=0,0274*
=0,0046*
Poyin.on2s ~ 08336

pKB—oB—12
PKB—OB—24
pOB*G*OB*lZ
poB—6—oB—24

OHIL, +dP/dt .
MM PT. CT./c

12183
(1161,6; 1223,4)

968,8
(939,4; 1008,0)

1013,0
(958.8; 1053,3)

962,3
(929,6; 996,4)

<0,0001*
<0,0001*

p KB-0B-6

p KB-0B-12

5T
(300 muu™")

HHIL, +dPrdt
MM pT. CT./c

1544,0
(1428.8; 1559,0)

1060,7
(1057,3; 1085,2)

1427,7
(1326,1; 1575,9)

13327
(1253,3;
1400,5)

pxu-oa»6 < 0’0001*
=0,3717*
<0,0001*
=0,0008*
=0,0008*
pos-12-03-24= 0’1722*

pKB-OB—lZ
pKB-OB-24
p05-6-03-12
pos-6-on»24

OHII, +dP/dt ,_,
MM PT. CT./c

945,6
(937,9; 988.3)

710,0
(708,7; 748.7)

1091,4
(1041,3; 1147,0)

908,0
(869,6; 941,8)

<0,0001*

= 0,0003*
= 0,0003*
=0,0008*
= 0,0033*
pOB-lZ-OB-24: 0’0011*

p KB-OB-6
p KB-0B-12
p KB-0B-24
p 0B-6-0B-12
p 0B-6-0B-24

6,711
(400 mun™")

HHIL, +dPrdt
MM PT. CT./C

1468,6
(1385,6; 1512,1)

1233,3
(1197,1; 1246,4)

1416,2
(1360,3; 1530,0)

1117,8
(1104,7;
1207,7)

= 0,0011*
= 0,4008*
<0,0001*
= 0,0016*
= 0,0208*
pos-12-03-24: 0’0008*

p KB-0B-6
p KB-0B-12
p KB-0B-24
P 0B-6-0B-12
P 0B-6-0B-24

OHIL, +dP/dt , ,
MM PT. CT./C

799,0
(753,9; 802,3)

660,3
(621,8; 671,0)

886,9
(773.,9; 904,6)

694,4
(646,5; 715,3)

Prpan < 00001
=0,0002*
=0,0001*
=0,0008*
=0,1722%
=0,0023*

pr-oB-lZ
pKB-UB-24
pUB-6-OB-12
puB-6»03-24

puB-l 2-0B-24
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Tabnuua 8. IIpomomxenue
Table 8. Continued

Ioarpynmnel v
IapameTpsI KB OB-6 OB-12 OB-24 POBEHDE SHATHMOCTH
(n=8) (n=8) (n=8) (n=8) P
pxs-os-6 < 0’0001*
1025,4 Pryonrz — 0,0010%
HHIL, +dP/r 1604,1 1155,3 1669,5 10157 P . =00001*
MM pT. cr/c | (1559,3; 1629,5) | (1100,3; 1180,4) | (1556,4; 1764,2) s P =0,0008*
1031’5) 0B-6-0B-12
pos-6-os-24 = 0’0023*
8’3 FH p05-12-03-24= 0’0008*
(500 muu') P < 0,0001*
pKB-OB-lZ < 0’0001*
OHII, +dP/d 780,8 572,3 678,6 628,6 b .=00002*
MMpT.ct/c | (760,5;821,8) | (531,5; 614,6) | (666,0;701,8) | (577.7;6467) | p. . =0,0011*
pOB-(s-OB-24 = 0’1152*
poB-lZ-oB-24: 0’0209*

Tpumeuanua: mabauya cocmasnena agmopamu, * — no kpumepuio Kpackena — Yonnuca. Coxpawenus: +dP/dt — ckopocms cokpawenus
11€6020 Jicenyoouxa; +dP/dt —— makcumanvroe snauenue ckopocmu CoKpawjerus 1e6020 dceryoouxa, +dP/dt, —~— umozoeoe snauenue
ckopocmu cokpaujenus ne6oeo dicenyoouxa;, HHII — nauano naepysounoii npoowi; OHII — oxonuanue nazpyzounoil npobwvt; KB — xonm-
POIbHAS NOO2PYNNA 8bICOKOYCMOUYUBHIX K cmpeccy dcusomuuix; OB-6 — onvimnas noo2pynna 8bicoKoycmoudusslx K Cmpeccy HCUuomHbolx
uepe3 6 4 nocie mpasmol;, OB-12 — onvimuas nooepynna 6biCoKOyCmou4ugblix K Cmpeccy Hcusomuulx yepes 12 1 nocie mpaemol; OB-24 —
ONBIMHASL NOOZPYNNA BLICOKOYCMOUYUBLIX K CHIPECCY JHCUBOMHBIX Uepe3 24 4 nocie mpasmol.

Notes: the table is compiled by the authors; * — according to the Kruskal — Wallis test. Abbreviations: +dP/dt — left ventricular contraction
rate; +dP/dt, — maximum value of left ventricular contraction rate; +dP/dt, — final value of left ventricular contraction rate; HHIT —
beginning of the stress test; OHII — end of the stress test; KB — control subgroup of highly stress-resistant animals; OB-6 — experimental
subgroup of highly stress-resistant animal, 6 hours after contusion;, OB-12 — experimental subgroup of highly stress-resistant animals, 12
hours after contusion; OB-24 — experimental subgroup of highly stress-resistant animals, 24 hours after contusion.

TaGnuma 9. 3HaueHus BETMYUHBI CKOPOCTH COKpAILeHus J1eBoro xexnynouka (Me (Q1; Q3)) n3omupoBaHHBIX cepiell KPBIC C HU3-
KHM YPOBHEM CTPECCOYyCTONYMBOCTH yepe3 6, 12 u 24 4 mocine TpaBMBbI [P HATPY3Ke PUTMOM BBICOKO# yacToThI (1"l (MuH"))
Table 9. Values of left ventricular contraction rate (Median (Q1; Q3)) of isolated rat hearts with low stress resistance in 6,
12, and 24 hours after contusion under high-frequency rhythm test (Hz (min™))

Toarpynmbt YpoBeHb 3HAUMMOCTH
IMapameTpsl KH OH-6 OH-12 OH-24
(n=8) (n=8) (n=9) (n=8) P

Preons < 0,0001*

Ucxonnas +dP/dt (MM pT. cT./C) 1275.5 Devonrn < 0,0001%
nocie 30 MUH CTaOUIN3aLHH, (12 41’0_ 675,6 772,1 562,6 Drsonns < 0,0001*
npu «6a3oBoii» yacrore 2 ' 1348 ’7)’ (657,0; 690,4) | (742,6; 820,1) | (542,9; 577,8) Dopsonry = 0,0023%
(120 mun™) ’ Dos.onns = 0,0011%

Poniz-onaa ™ 0,0008*

Harpyska puTMOM BBICOKOW YaCTOTBI

pKll-Oll-6 = 0:0002*
plm-ou-IZ = 070019*
HHIL, +apst,, , | 20 2007.5 1489 616.4 Poronyy = 0,0002*
Maxe (1247,9; (1946,0; (1454,7; .
MM PT. CT./C (591,0; 652,7) p. .. =0,0008%
1392,7) 2088,3) 1525,0) . '
p011-6-ou-24 - 0,0008
4 FH pou-lz-ou-24= 0’0008*
(240 MI/IH'l) e ) 0,0001*
1185,8 »" < 0,0001%
OHIL, +dP/dt , , (1129’4. 741,2 795,4 541,5 p. .. <0,0001*
MM T, CT./C o | (706.5:7831) | (763,0:850,1) | (517.8;591.3) | P, o000 = 0.1560%
1249,0) e *
poH-(s-oH-24 = 090008
poH-lZ-oH-24 = 090008*
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Ioarpynnsi v
IapameTpsI KH OH-6 OH-12 OH-24 POBEHDb SHATHMOCTH
(n=8) (n=8) (n=9) (n=8) P
o T
Paronn Y
HHIIL, +dPrt ., (112(2)’; 1162,9 éjig’g 477,7 pK”_OU_Z <0,0001*
MM PT. CT./c ) (1133,7; 1180,0) . (457,5; 500,6) p. .. =0,0008*
1573,1) 1477,9) on-6-o1-12
Doéonas = 0,0008%
5T Poytz-on24 0,0008*
(300 mun™) Dovons < 0,0001*
pkH-oH-lZ = 0’0003*
OHIL, +dP/dt , , 923,2 5754 889,8 387,6 Dovonns = 0,0003*
MM PT. CT./C (896,4; 952,8) | (565,1; 632,1) | (831,0;914,8) | (357,0; 421,0) Dovsonry — 0,0008*
Powsonas — 0:0008*
poH-lZ-oH-24 - 0’0008*
Prgeons = 0:0011*
Dotz = 0,1560%
HHIIL, +dPrdt _, (Eig’;‘ (322’; 1516,6 427,0 pKH_OH_Z <0,0001*
MM PT. CT./c N ” (1483,1; 1571,2) | (377,7; 483,8) p. . =0,0033*%
1458,9) 1433,8) on-6-0n-12.
pOH-ﬁ—OH—24 - 0’0019*
6,7 't Dosz-onaa ™~ 0,0019*
(400 mun™) Drnons < 0,0001%
Preonz — 0,0002%
OHII, +dP/dt , , 784,8 5943 659,7 235,0 Drvonas = 0,0001*
MM PT. CT./c (769,1; 821,2) | (513,3;631,9) | (649,7; 690,0) | (212,3; 288,6) Doty = 0,0157%*
Poseonas — 0,0019%
Posiz-onas— 0,0019%
Prvons < %»%%(1)(1)’:
Pion12 = Vs
HHIIL, +dP/dt _ , 1553,5 1283,3 1297.9 4374 p o 0,0001*
MM PT. CT/C (1492.0; (1245.8; (270,95 411,0: 444.0) | p " = 0,2480%
T 1683,3) 1306,1) 1351,4) al ’ on-6-on-12 2
Ponsonrs — 0,0066*
8,3 I'n Powizonas™ 0,0066*
(500 mun?) Prrons < 0,0001%
pKH-OH-lz < 0’0001*
OHIL, +dP/dt , , 745,6 404,6 562.,8 205,2 Pronas = 0,0002%
MM PT. CT./c (694,8; 794,0) | (354,2;429,3) | (553.4;581,3) | (195,1;215,7) Dopsony — 0,0008*
Powseonas — 0,0066%
Poiz-ons~ 0,0066%
Ipumeyanus: mabauya cocmagiena agmopamu; * — no kpumepuio Kpacxena — Yonnuca. Cokpawenus: +dP/dt — ckopocmsb cokpawenus
n1e6020 dicenyoouxa;, +dP/dt, . — maxcumanvhoe snauenue cKOpOCMu COKpaujerus 1e602o Jcenyoouxa, +dP/dt, —— umozosoe snauenue

cKopocmu cokpawerus 1e6o2o dcenyoouxa;, HHII — navano nacpyzounoii npo6ei; OHII — oxonyanue nacpyzounot npoouvl; KH — konm-
PONbHASL NOOSPYNNA HUSKOYCMOUYUBbIX K cmpeccy scusomuulx, OH-6 — onvimnas nodepynna Hu3KoyCmouuugslx K cmpeccy HcusomHvix
yepes 6 u nocie mpasmel; OH-12 — onvimnasa nooepynna HU3KOYCMOUYUBLIX K CIpeccy dcugomuulx uepes 12 u nocne mpaemol; OH-24 —
ONbIMHAS NOOZPYRNA HUSKOYCMOUYUBLIX K CHIPECCY JHCUBOMHBIX Yepe3 24 u nociie mpasmul.

Notes: the table is compiled by the authors; * — according to the Kruskal — Wallis test. Abbreviations: +dP/dt — left ventricular contraction
rate; +dP/dt, , — maximum value of left ventricular contraction rate; +dP/dt,, — final value of left ventricular contraction rate; HHIT —
beginning of the stress test; OHII — end of the stress test; KH — control subgroup of low stress-resistant animals;, OH-6 — experimental
subgroup of low stress-resistant animals, 6 hours after contusion; OH-12 — experimental subgroup of low stress-resistant animals, 12 hours
after contusion; OH-24 — experimental subgroup of low stress-resistant animals, 24 hours after contusion.
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Ta6suna 10. 3HaueHUs BEIMYUHBI CKOPOCTHU pacciabienus jgeBoro xenyaouka (Me (Q1; Q3)) u30aupOBaHHBIX ceplel]
KPBIC C BBICOKHMM YPOBHEM CTPECCOYCTOMYMBOCTH uepe3 6, 12 u 24 4 nocie TpaBMBI IPU HArpy3Ke pUTMOM BBICOKOI! 4a-
ctotsl (' (Mun"))

Table 10. Values of left ventricular relaxation rate (Median (Q1; Q3)) of isolated rat hearts with high stress resistance in 6,
12, and 24 hours after contusion under high-frequency rhythm test (Hz (min™))

Hoarpynmsl
YpoBeHb 3HAYMMOCTH
IMapameTpsl KB OB-6 OB-12 OB-24 p
(n=38) n=38) (n=38) n=38
P
Ucxonnas -dP/dt (vm 5KB,OB_6<< (()),(())(())(())11=|<
KB-0B-12 ’
pT}Zf-;gplf OaCHS;OHM:II ! 854,0 716,6 613,0 590,2 Prnonas < 0,0001*
«6(3:.30BOI7I»3'I:CT0,Teg ' (753,0; 910,2) | (668,6; 738,3) | (546,3; 628,3) | (568,9; 617,1) Poreonsy = 0,0157%
(120 mun) Dopbonas = 0,0087*
pon-l2-on»24 = 0’7527*
Harpy3ka puTMOM BBICOKOU 4aCTOThI
pKB»OB-ﬁ = 0’0002*
pKB-OB-12 = 0’2698*
_dI;/Ic—{ItH’ 852,6 912,5 815,6 786,6 Drnonas = 0,0002%
gaxc/’c (831,2; 902,3) | (847,3;993,2) | (769,7;,916,8) | (746,1; 814,5) P onty = 0,0929%
- pT. ; pos-6-oa»24 = 070063*
4 ru p03-12-05»24 = 0’3446*
(240 MI/IH’l) P <0,0001%
pKB-OB-IZ < 0’0001*
-dg/}cll?, 756,1 582,8 607,5 636,6 Py ons < 0,0001%
- ZTTor;C (697,9; 793,3) | (5474;634,6) | (585,4;629,1) | (583,6;650,9) Poconty = 0,4008%
p . . pOB-G-DB-24 = 0’1722*
pon-12-05-24 = 0’3717*
Dons < 0,0001*
pKB-OB-]2 = 0’0297*
_d;I/ZItH, 908,9 760,8 852,9 767,1 P <0,0001*
v o, e | (884,1,957.8) | (724,9;804,3) | (758,0;904,8) | (752,7; 815,5) Porsonsy = 0,1152%
p ' . p08-6-03-24 = 0’3446*
5 ru pOB-]2-08-24: 0’2076*
(300 ey o <0,0001%
pKB-OB-IZ = 0’1720*
dg/}clz?’ 612,8 4453 596,9 614,1 P, =0,0006*
- éror}c (583,7; 629,3) | (421,1;495,4) | (588,2;634,3) | (584,3; 633,8) Popconsy = 0,0008*
- pT. : pos-6-on»24 = 0’0016*
p03-12-03-24= 0’8336*
Drponc = 0,0004%
pKB—oB—lZ = 0’0039*
_dII-JIZItH, 937,2 785,7 754,1 733,6 P ..=0,0001*
v o e | (820,3,978,7) | (718,9;808,7) | (686,6;791,7) | (637,5;763,2) Do ety = 0,4008%
p . . p0376703—24 = 0’0929*
637 FH poB—12—03—24: 0’4623*
(400 muH™") Prsone — 0,0001%
pKB-oB-12 = 0’0009*
dgiji:_[’ 497’0 420’9 543’9 447’4 pKB-OB-24 = 0’0003*
- EI;or/’c (463,5; 538,0) | (397,3;435,5) | (521,3;571,2) | (413,2;464,9) Possoniy = 0,0008*
- pT' ) p08-6-os-24 = 0’3446*
poB-l2-oB-24: 0’0008*
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Hoarpynnsl
YpoBeHb 3HAYUMOCTH
ITapameTtpol KB OB-6 OB-12 0B-24 p
(n=38) (n=38) (n=38) (n=38)
o
pkB-oB-lZ =Y
ware? | (984,8:1070,0) | (670,5; 728,9) | (847,0;927,9) | (584,8; 682,7) P =0,0087*
MM PT. CT./C on-6-0m-12 .
pos—6-os-24 - 0’0459
8’3 FH pUB—12—08-24: 0’0016*
(500 mun?) p__ . =0.0001*
pKB»OB-IZ < 0’0001*
—d(I))fcIi?’ 505,0 349,9 4239 399,0 Dosons = 0,0003%
wror? (479,5; 542,6) | (329,5;386,8) | (371,8;434,2) | (374,1; 431,0) Doponts = 0,0087*
MM PT. CT./C on-6-08-12 .
Pos6-o524 0,0117
poa-12-03-24: 0’8336*
Tpumeuanus: mabnuya cocmasnena asmopamu, * — no kpumepuro Kpackena — Yonnuca. Cokpawenus: -dP/dt — ckopocms paccaa-
Onenus nesozo scenyoouxa; -dP/dt  —— maxcumanvHoe 3uauenue cKOpocmu pacciabnenus 1e6ozo xeiyoouka, -dP/dt, ——— umoeosoe

umoe

3HAYeHue CKOpocmu paccrabnenus ne6o2o xceryoouxka, HHII — nauano nazpysounou npobuvl; OHII — oxonyanue nazpy30uHoil npoovi;
KB — xonmponvhas nodepynna 8biCoKoycmouuusbix k cmpeccy scugomuvlx, OB-6 — onvimuas nooepynna 6b1cOKOYCMOoUYUBLIX K CIpeccy
orcu8omHubIX uepes 6 u nocie mpasmul;, OB-12 — onvimuasa nooepynna 6biCOKOYCMOUUUBHIX K CIMPECC) HCUBOMHBIX Yepe3 12 u nocie mpas-
mot; OB-24 — onvimuas nodepynna 8biCOKOYCmMouuueslx K CIpeccy #eusommuuix yepes 24 y nocie mpagmoi.

Notes: the table is compiled by the authors; * — according to the Kruskal — Wallis test. Abbreviations: -dP/dt — left ventricular relaxation
rate; -dP/dt , — maximum value of left ventricular relaxation rate; -dP/dt, — final value of left ventricular relaxation rate; HHIT —
beginning of the stress test; OHII — end of the stress test; KB — control subgroup of stress-resistant animals; OB-6 — experimental
subgroup of highly stress-resistant animals, 6 hours after contusion; OB-12 — experimental subgroup of highly stress-resistant animals,
12 hours after contusion; OB-24 — experimental subgroup of highly stress-resistant animals, 24 hours after contusion.

Tabmmma 11. 3HaueHNs BETUIHHBI CKOPOCTH pacciabienus aesoro xemynodka (Me (Q1; Q3)) m3onmupoBaHHBIX cepael
KpBIC C HU3KHM yPOBHEM CTpPECCOyCTOIUMBOCTH Yepes 6, 12 u 24 4 mociie TpaBMEBI IIPH HArpy3Ke pUTMOM BBICOKOH 9acTo-
oI (I (MuH™))

Table 11. Values of left ventricular relaxation rate (Median (Q1; Q3)) of isolated rat hearts with low stress resistance in 6, 12,
and 24 hours after contusion under high-frequency rhythm test (Hz (min'))

IHoarpynmnsi
YpoBeHb 3HAYUMOCTH
IMapameTpsl KH OH-6 OH-12 OH-24 -
(n=38) (n=38) n=9) (n=38)
*
Ucxonuas -dP/dt 5“_0“_6 << %,%%%11*
KH-OH-12 2

Cratnsan, o o | 5232 452 4692 017 P <0 0001
Boiiy ‘IaCT(,)Te 2 I'n (793.,9; 868,5) | (393,9; 448,0) | (452,2;502,5) | (306,5; 342,5) Ponsonta = 0,0209%
(120 mun™) Dononas = 0,0023%
poH-]Z-oH-24: 0’0008*

Harpy3ka puTMOM BBICOKOM 4aCTOTBI

Drons = 0,0002%

HHII Ponry = 0,1152%

v 5 830,1 1167,9 (1080,8; 808,5 387,5 Prronrs = 0,0002%
vacey | (762,9; 883,3) 1321,5) (695,2; 829,9) | (357,9; 407,8) P =0,0008*

MM PT. CT./c on-6-0n-12

' . poH»é-oH-24 = 0’0008*
4 FH pOH-lZ-OH-24: 0’0008*

(240 mun™) P <00001*

pkH-oH-]Z < 0’0001*

-dg};?’ 708,7 468,83 489,5 3322 p. . <0,0001*

o | (06,5, 780.7) | (4117 504.8) | @737 508.1) | (3293:359.5) |y g = 04945
p . . pm—l-é-ox—x-24 = 0’0008*
poH-]Z-oH-24: 0’0008*
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Tabnuua 11. [Iponomxenue
Table 11. Continued

Hoarpynnsi
YpoBeHb 3HAYUMOCTH
ITapameTpnl KH OH-6 OH-12 OH-24 .
(n=38) (n=38) n=9 (n=8)
Pravane < 0:0001*
P, >0,0297*
) d;l/gtn’ 875,0 666.9 814,3 2920 P <0,0001*
ot pr e | (8444 947.6) | (6559 T6L1) | (T173,852.3) | (270.2:3148) | Py~ 00387
. . poH-6-oH-24 = 0’0008*
5 ru poH-]Z-oH-24: 0’0008*
(300 mun™") Poons < 0,0001%
P =03181%
) dg}jz’?, 607,8 370,2 577,5 2527 P~ 0,0006*
s pr. onre | (5635:640.3) | (335:4,396.8) | (5278 622.3) | (214.0:292.9) | Py, = 0,0008*
o Doy = 0,0008%
pou-12-0u-24: 0’0008*
Pravone = 0:0004*
..., =0,0039*
P 889.2 685,4 732,5 2403 P = 0,0001%
vt pr. e | (849:922.3) | (670.5,7289) | (682.0;782,0) | (219.32608) | Py = 0:2936*
o Pou6-on2a 0,0019*
6’7 FH poH-lZ-OH-24: 070019*
(400 mun™) Prvons = 0,0001*
P, =0,0009%
) dg}ji?’ 4607 349,9 416,2 159,6 P~ 0,0003*
vt pr. e | (@510:500.3) | (329.5,386.8) | (391,9;449.2) | (1353, 1679) |y, = 00087
o Pon6-on2a 0,0019*
poH-]Z-oH-24: 0’0019*
Pravones < 0.0001*
P, =0,0024%
o éii? 7319 8327 278,7 P =0,0001%
MM DT, o 1036.2) (676,1;793,9) | (795,7;877,1) | (248,5;303,2) |  p,.. . =00117*
o , Ponoon2s 0,0066*
8310 Powironaa 0,0066*
(500 mMun™) b <0000
P <0,0001%
_ng?’ 498 4 2483 303,3 132,0 o 0,0003*
o pr. e | (4439 54L5) | (2104:270.6) | 277.0:310,9) | (1241, 141.2) | gy, = 00157
o Poygonna 0,0066*
Poyto-on24 0,0066*

Tpumeuanua: mabnuya cocmasnena asmopamu, * — no kpumepuro Kpacxena — Yonnuca. Cokpawenus: -dP/dt — cxopocms paccna-
Onenus ne6oeo scenyoouka; -dP/dt  —— maxcumanvroe snauenue ckopocmu paccrabnenus 1e6o2o dceryoouxa, -dP/dt, —~— umozoeoe
3HAYeHUue CKoOpocmu pacciabaenus nesoo scenyoouxa, HHII — nauano nacpysounoii npobwvl;, OHII — oxonuanue nacpy3ouHoil npoowl;
KH — KoHmponvHas nooepynna HU3K0yCmoudugvlx Kk cmpeccy scusomuvlx; OH-6 — onvlmuas nooepynna Hu3K0yCmoudusblx K cmpeccy
Jicu6omHubIX yepes 6 u nocie mpaemuvt; OH-12 — onvimuas no02pynna HU3KOYCMOUUUBbIX K CIPeCCy JCUBOMHbIX yepe3 12 u nocie mpaemul;
OH-24 — onvimHas nodepynna HU3K0yCmou4UbLx K CIpeccy JHCUSOMHbIX yepe3 24 u nocie mpagmol.

Notes: the table is compiled by the authors; * — according to the Kruskal — Wallis test. Abbreviations: -dP/dt — left ventricular
relaxation rate; -dP/dt, , — maximum value of left ventricular relaxation rate; -dP/dt, — final value of left ventricular relaxation rate;
HHII — beginning of the stress test; OHII — end of the stress test; KH — control subgroup of low stress-resistant animals;, OH-6 —
experimental subgroup of low stress-resistant animals, 6 hours after contusion; OH-12 — experimental subgroup of low stress-resistant

animals, 12 hours after contusion;, OH-24 — experimental subgroup of low stress-resistant animals, 24 hours after contusion.
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Yepes 24 4 nocie TpaBMbl H30JIMPOBAHHbBIE CEP/IA B OIBIT-
HBIX TPYMIax Mocie Mepuosia CTaduin3auuy (4acTora HaBs3bl-
BaHMA puTMa 2 I'IT) Ho-npexHeMy Xyke, 4eM B KOHTPOJIBHBIX
MOATPYIINax, NMEPEHOCHIM Harpy3Ky PUTMOM BBICOKOH da-
cToThl. OTHaKO B MOATPYMIAaX BBICOKOYCTOMYMBBIX K CTpECCy
JKMBOTHBIX CHJIOBBIE ¥ CKOPOCTHBIE MOKa3aTenu ObLIM 3aMeT-
HO JIy4ille B CpaBHEHWH ¢ Hu3KoycTodumpeiMu (CHJIK -
= 0,0008; PTIKI_ : = 0,0008; +dP/dt  :
Dorsonos = 0,0008; -dP/dt . p .. . = 00008). Ilpu Ha-
rpy3Ke pUTMaMH BBICOKOH 4acToTel 4, 5, 6,7 u 8,3 I'y B mep-
Bbi€ 10 ¢ Harpysounoit mpoost CJUDK  , PIDKA  , +dP/dt
u -dP/dt ., peructpupyemblie B moarpynne OB-24, Obuin
CTaTHUCTHYECKH 3HAYMMO BBIIIE COOTBETCTBYIOIIMX ITOKa3a-
tened B moarpynme OH-24 (CAJIK _ mpu 4 Tw: p_ ., =
0,0008;, PIDKA _mpu 4 Tw: p_ ., = 0,0008; +dP/dt
npud I p, o, ., = 0,0008; -dP/dt, npu 4Tz p, .\ . 00 =
0,0008, CAJIK __ 1tpu 5 Tw: p_ ., = 0,0008; PIAK
pu S T P, oy o0y = 0,0008; +dP/ dtMaKc mpU S TPy 0004 =
0,0008; -dPrdt,  tpu 5 I'm: p_,, = 0,0008, CIJIK
opu 6,7 I'w: p_ . . =0,0019; POKA _1pu 6,7 T'w: p_ .
s = 0,0019; p_; +dP/dt  mtpu 6,7 Tu: p . = 0,0019;
-dP/dt, _tpn6,7T'w.p ., . =0,0019; CIJIK  1ipu8,3 'u:
Porsone ~ 0,0066; P‘H)Kf}lmm npu 8,3 T': p on24-0824 0,0066;
+dPrdt, tpu83Tw:.p ., . =0,0065 -dP/dt 1ipu 8,3 'u:
Dorsonas = 0,0066) (tabm. 2, 3, 6-11). K ucxonam Harpy3ou-
HBIX NMPOO TNpU HaBS3bIBAHUM PUTMOB BBICOKOM 4YacTOThI 4,
5, 6,7 u 83 I'm TpaBMHpOBaHHBIE W3OJUPOBAHHBIC CEPIIA
noarpymmsl OH-24 ctaOunu3upoBaIuCh TIPH CHIIOBBIX M CKO-
POCTHBIX MOKa3aTeNsiX, KOTOpble ObUIM CTATUCTUYECKH 3HA4H-
Mo xyxke (CIVIK,  npu 4 Tw: p_,, = 0,0008; PIKI
npu 4 T'w: p . . = 0,0008; +dP/dt _1ipu 240 mun':
Powrgons = 0,0008; -dP7 dtlnor npu 4 T Powrgonas = 0,0008;
CIJUK,  tpuSTw p ,, .. =0,0008 PIOKA_ mnpu S o
Powrgonas = 0,0008; +dP/ dtuTor mpu S TIE Py = 0,0008;
-dP/dt  tpuSTuw.p_ . . =0,0008 CIJIK _1pu 6,7 I'u:
Porsone = 0,0019; P‘H)Kﬂmor npu 6,7 I'n: p on240824 0,0019;
+dP/dt  tpu 6,7Tw:p . =0,0019;-dP/dt_ 1nipu 6,7 '
Powrgonrs — 0,0019 CIUI)Knmr npy 8,3 I'm: Poyrgonas = 0,0066;
PIOKA,  npu83Tuw:p . =0,00606;+dP/dt npu8,3I'u:
Doosonos = 0,0005; -dP/dt  npu83Tu:p . - =0,0066) co-
OTBETCTBYIOIIUX TOKa3zarenei moarpymnsl OB-24 (tadm. 2, 3,
6-11).

Yepes 24 4 nocie TpaBMbI B MOATPYIIE HU3KOYCTOMUUBBIX
K CTpecCy KHMBOTHBIX PETUCTPUPOBAIIICH CAMbIE€ BBICOKHE 3Ha-
wenust JIJUDK  1pu HaBSA3bIBAHUM 9ACTOT CEPICYHBIX COKpa-
wenuii 4 u 5 I'n B cpagrenuu ¢ JIJUDK B COOTBETCTBYROIIMX
TouKax 4epes 6 u 12 u (tabn. 5). 3navenns JJJDK & mox-
rpynne OH-24 npu HaBsi3pIBaHUHM pUTMOB 6,7 11 8,3 'l B abco-
JIIOTHBIX UG pax ObLIH HUXKE COOTBETCTBYIOIIMX MIOKA3aTeICH,
peructpupyemsix uepes 6 u 12 u (noarpynmnst OH-6 u OH-12),
YTO CO3JaeT JIOKHOE BIIEUATICHHE O COXPAaHHOCTH AHACTO-
nuueckor ¢Gyukiuu cepaenr HY ocobeit. [[nst 00bekTUBHOM
OLICHKH JIAHHOTO pe3yJbTara HeOOXOAUMO Y4eCTbh, YTO MEIH-
aHbI CI[JDKWC P HaBsI3bIBaHUU PUTMOB 6,7 u 8,3 I'11 B moz-
rpynne OH-24 coctasmisuiu nmuib 26,6 U 26,5 MM PT. CT., TOTa
kak B moarpymnmne OH-6 — 83,1 u 81,5 MM pT. cT. cOOTBETCT-
BEHHO, a B noarpynne OH-12 — 927 u 86,5 MM pT. CT. co-

p 0H-24-0B-24 p 0H-24-0B-24

'MaKce

MaKc

MaKc

OTBETCTBEHHO (Tabi. 3). DTo O3HayaeT, YTO Ha CaMOM Jele
Y HHU3KOYCTOWYMBBIX K CTPECCY XHBOTHBIX uepe3 24 4 mocie
TpPaBMbI IIPU HaBSI3bIBAHUHM YAaCTOT CEPAEUYHBIX COKpALICHHI
6,7 u 8,3 I'u mpoucxonur npupoct JIJDK — orHOCHTENB-
no CIUDK . WnbiMu ciioBamu, vepe3 24 4 NMPH HaBs3bIBa-
Huu putmoB 6,7 u 8,3 I'm JIJUUDK = He Moo ObITh Bbllle
CIJDK _  (tabn. 3, 5). bosee Toro, n301MpoBaHHbIE CEp/LA
HU3KOYCTONYMBBIX K CTPECCY JKUBOTHBIX B 25% cilyuaeB BO-
o6ie He cMomH ycBouTh put™ 6,7 I't (400 mun'), a B 50%
ciyyaeB — put™ 8,3 I'it (500 mun™).

VY u30nupoBaHHBIX ceprel] KOHTposnbHbIX moarpynn (KH
u KB) nedexr muacromnst (/1) (puc. 4) bopmupoBaics npu Ha-
Bs3piBaHud puTMoB 6,7 't (400 mun) u 8,3 T’ (500 mun™).
OpHako B HOATpYyNIax BBICOKOYCTOMYHMBBIX K CTpEcCy >KH-
BOTHBIX 4epe3 6, 12 u 24 4 nmocine TpaBMbl 1e()EKT JHUACTONBI
(hopMupoBasIcs pU HaBSI3BIBAHUU M30JIMPOBAHHBIM CEpJLaM
YCC 5 T'u (300 mun") 1 BbIIIE, @ B MOATPYNIAaX HU3KOYCTOM-
YUBBIX K CTpPECCy JKUBOTHBIX — Ipu HaBsA3bIBaHUU YCC 4 I'ry
(240 mun") u Beime (Ta6m. 12, 13). [Ipu Harpy3ke puTMOM BBI-
coxoif yactoTsl 6,7 u 8,3 I'1y uepes 6, 12 u 24 4 mocne TpaBMbI
BHE 3aBUCUMOCTHU OT UCXOJIHOM CTPECCOYCTONYUBOCTU B OIIBIT-
HBIX noarpynmnax JIJ[ craructudecku 3HaunMo npesbiman J{/]
KOHTPOJIBHBIX MOATPYMI, B TO e BpeMs [/ B moarpymmax
OH-6, OH-12 u OH-24 cratiucTHYecKHd 3HAYUMO INPEBBIIIAT
JJI B noarpynnax OB-6, OB-12 u OB-24 (A npu 6,7 I'u:
Poysons 0,0008; Poswrrop1z ~ 0,0008; Poyraonrs = 0,0019; X
npu 8,3 I'n: Poysons — 0,0008; Posrronin = 0,0008; Poyrgonra =
0,0065). Ipu HaszpiBanuu YCC 5 T'u (300 mun") medext
JIMAcTOJBl (DOPMUPOBAJICS TOJIBKO y M30JUPOBAHHBIX CEplell
OIIBITHBIX MOATPYIIL, IPU 3TOM JIe(EKT JUACTOIbI B TIOAIPYII-
max OH-6, OH-12 u OH-24 0Obl1 CTAaTUCTHYECKH 3HAYUMO
oonpwe (AAmpu 5 Tu:p_ . =0,0008;p .  =0,0008;
Dorsonns = 0,0008) B cpaBnennu ¢ moarpymmamu OB-6,
OB-12 u OB-24 coorBerctBeHHo (Tabn. 12, 13). [Ipu HaBs-
3piBaHuK YCC 4 I'p qedekt auactonbl GopMUPOBAIICS TOIBKO
y u3oaupoBaHHbIX cepaen noarpynn OH-6, OH-12 u OH-24
(tabn. 12, 13).

CrnenyeT OTMETUTH, YTO Yy BBICOKOYCTOMYMBBIX K CTpecCy
JKMBOTHBIX JIE(EKT JUACTOIIBI JOCTUTA] CBOMX MaKCUMaJIbHBIX
3HA4YeHUIl Npy HaBs3bIBaHUH puTMa 6,7 u 8,3 I'1y uepes 12 u
MoCJie TpaBMbl, HO 4epe3 24 4 OH CTAaTUCTUYECKU 3HAUYMMO
cHkanca. B noarpynne OB-12 meauansr JIJ] uepes 12 4 no-
cie TpaBMbI cocTaBuiu 61,1 MM pT. ct.xc u 110,7 MM PT. CT.XC
npu HaBszeiBanuK YCC 6,7 ' (400 mus!) 1 8,3 ' (500 mun™!)
COOTBETCTBEHHO (Tabn. 12, 13), a uepe3 24 4 mocne TpaBMbI
B noarpynmne OB-24 — 45,8 MM pT. cT.Xc u 73,9 MM PT. CT.XC
cooTBeTcTBeHHO (Tadm. 12, 13). Takum oOpazoM, B OArpyI-
nax BBICOKOYCTOMYMBBIX K CTPECCY JKMBOTHBIX HaOJOIanoch
CHIDKEHHE BBIPAKEHHOCTH JUACTONNYECKOH IHChYHKIHMN
B JMHaMHKE [TOCTTPaBMaTHYECKOTO NEPHO/a.

W3onupoBaHHbIE cepAlla HU3KOYCTOMUUBBIX K CTPECCY JKU-
BOTHBIX, B OTJIMYME OT BBICOKOYCTOMYMBBIX, HE IMPOIEMOH-
CTPUPOBAIH [TOJIOKUTEIBHON JUHAMUKNA — JE(QEKT THACTOIIBI
B TeUeHHE 24 4 MOCTTPaBMAaTUYECKOro NEepHoAa MOCTENEHHO
Hapactai. [Ipu HaBs3siBanuun YCC 6,7 ' (400 mun) B ox-
rpynme OH-6 mennana nedekra nuactonsl cocraBuiia 62,8 MM
pT. cT.Xc, B nmoarpynne OH-12 — 82,2 MM pT. cT.XC, a B MoJ-
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rpynne OH-24 — 96,4 mm pt. ct.xc. IIpu Haps3siBanuu YCC
8,3 I't (500 mun!) B moarpymmne OH-6 mennana nedexra aua-
ctoibl coctaBmwia 107,3 M pT. cT.Xc, B moarpynmne OH-12 —
147,4 mm pt. ct.Xc, a B moarpymme OH-24 — 131,6 MM prt.
cT.Xc (Tabm. 12, 13). Takum 0Opa3oM, B IOATPYTIIIAX HA3KOY-
CTOWYMBBIX K CTPECCY XKHUBOTHBIX HAOIIOIATIOCH TOCTEIIEHHOE
HapacTaHHUe TUacTOIINIECKOi AUCHYHKINN B ANHAMUKE TOCT-
TPaBMaTHYECKOTO TIEPHUOAA.

OBCYXJIEHHUE
HNuaTepnperanns/Hay4Hasi 3Ha4HMOCTh

Bricokasi cTpeccoyCTOHYMBOCTE OpraHM3Ma acCOMHPOBaHa
c OOnbIIell COXPAaHHOCTHIO COKPATUTENBbHON (DYHKIMH Cep-
JIIa ¥ PE3ePBOB COKPATUMOCTH B IMOCTTPABMATHYECKOM IEPH-
ozie ymmba cepiua, Torna Kak HU3Kasi CTPeccOoyCTOHYHBOCTD,
HaIpOTHB, aCCOIMMpPOBaHa ¢ 0ojee 3HAYNTEIHHOW CTEIEHBIO

MHOKApIMAIBHON TUCHYHKLIMU 1 00JIee 3HAUYUTEIIbHBIM CHUKE-
HHIEM (DYHKIHMOHATBHBIX PE3EPBOB TPABMHPOBAHHOTO CEPALIA.
Bo Bcex moarpymnmax ONBITHOH TIpymiibl (TpaBMHPOBaHHbIE
cepaua JKUBOTHBIX C BBICOKOM M HU3KOM CTPECCOYyCTOMYMBO-
CTBIO B HCCIEAOBATENbCKUX TOukax 6, 12 u 24 u moctrpas-
MAaTHYECKOIo Ieproia) ObUIO BBIIBICHO CHIDKCHHE COKpaTH-
MOCTH ¥ (DYHKIMOHAJIBHBIX PE3epPBOB MHOKApJa B CPaBHEHHN
¢ rpymmoi kontpons. [Ipu stom cunoselie (CHJDK, JIJDK,
PJDKI) u cxopoctrbie (+dP/dt, —dP/dt) mokazarenn H30IH-
POBaHHBIX CEpACL] B MOATPYMIAX C HU3KOM CTPECCOyCTOMYM-
BOCTBIO BO BCEX HCCIEIOBATENBCKUX TOUKAX OTpakaiu Ooree
3HAYMUTEITBHYI0 MHOKApAUAIBHYIO TUC(HYHKIIUIO 10 CPABHEHHIO
C N30JIMPOBAaHHBIMH CEPALIAMHU BBICOKOYCTOHYHMBBIX 0COOCH.
ITonyueHHble naHHBIE O AOCTOBEPHBIX Pa3lIM4MIX B CTe-
MIEHN CHMKEHHS COKPaTUMOCTH MHOKap/a TPaBMHUPOBAHHBIX

Ta6muna 12. 3nauenus Benuauasl (Me (Q1; Q3)) nedexra qUACTOIBI (MM PT. CT.XC; PACCUUTAH KaK IJIOMIAb (GUTYPHI IO
KPUBOH THACTOJIMYECKOT0 JaBJieHHs B iepBbie 10 ¢ HaBA3BIBAaHUS PUTMA BHICOKOW YaCTOTHI) H30JMPOBAHHBIX CEpAEI] KPbIC
C BBICOKMM YPOBHEM CTPECCOYCTOMUMBOCTH uepe3 6, 12 u 24 4 nmociie TpaBMbl

Table 12. Values (Me (QI; Q3)) of the diastole defect (mmHgUs; calculated as the area of the figure under the diastolic pres-
sure curve in the first 10 s of stimulating a high-frequency rhythm) of isolated rat hearts of stress-resistant animals in 6, 12

and 24 hours after contusion

Hoarpynnel YpoBeHb 3HAUMMOCTH
IMapameTpoI KB OB-6 OB-12 OB-24 p
(n=8) (n=8) (n=8) (n=38)
Harpy3ka puTMOM BBICOKOM Y4aCTOTBI
4T ) ) i ) )
(240 mun™)
pKB-oB-IZ < 0’0001*
k
5T 12,9 21,5 23,9 5 on 24 8’8882*
-1 - . . . 0B-6-0B-12 = 2
(300 Mun™) (12,5; 13,3) (21,3; 22,3) (23,6; 24,5) Do o 0,0008%
])()B-12-m3-24:0’0008>l<
pKB 0B-6 < 0’0001*
pKB-OB 12 < 0’0001*
6,7 T 21,3 45,2 61,1 45,8 Drnonoa < 0,0001*
(400 mun") (20,8; 22,0) (43,0; 47,6) (57,3; 63,6) (44,9; 51,6) Dopsonts - 0,0008%
pos-6-05-24 = 0’3442*
pos-12-05-2420’0016*
Dopons < 0,0001*
pKB—oB—l2 < 0’0001*
8,31 46,2 69,2 110,7 73,9 Drnonoa < 0,0001*
(500 mun") (42,4; 50,6) (65,0; 71,2) (105,7; 116,4) (69,5; 77,8) Dovsonts - 0,0008%
p05—6—on—24 = 0’1722*
pOB*lZ*OB*24:O’0011*

Tpumeuanus: mabnuya cocmasnena asmopamu, * — no kpumepuro Kpackena — Yonnuca. Cokpawenus: KB — KOHMpoavHas nooepynna
BbICOKOYCMOTMUBLIX K cmpeccy dcusomublx; OB-6 — onbimuas nood2pynna 6blCOKOYCMOUHUBHIX K CIMPECCY HCUBOMHBIX yepe3 6 u nocie
mpasmsl;, OB-12 — onvimuas nodzpynna evlCOKOYCmMoUu4Ublx K cmpeccy acusomuulx yepes 12 y nocie mpagmul;, OB-24 — onvimuas noo-
2PYNNA BbICOKOYCMOUYUBHIX K CINPECCY HCUBOMHBIX Yepes 24 u nocie mpagmol.

Notes: the table is compiled by the authors; * — according to the Kruskal — Wallis criterion. Abbreviations: KB — control subgroup
of highly stress-resistant animals;, OB-6 — experimental subgroup of highly stress-resistant animals, 6 hours after contusion;, OB-12 —
experimental subgroup of highly stress-resistant animals, 12 hours after contusion; OB-24 — experimental subgroup of highly stress-

resistant animals, 24 hours after contusion.
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Ta6nuna 13. 3Hauenus senuunnbl (Me (Q1; Q3)) nedekrta 1UacTobl (MM PT. CT.XC; PACCUMTAH KaK ILIONIaAb (DUTYPHI IO
KPHUBOM TUACTOIMYECKOTO JIaBJieHUs B iepBbie 10 ¢ HaBsA3BIBAaHUS PUTMa BHICOKON YaCTOTHI) H30JIMPOBAHHBIX CEP/IEIl KPhIC
C HU3KHUM YPOBHEM CTPECCOYCTOMYMUBOCTH uepe3 6, 12 u 24 4 nmocse TpaBMBbI

Table 13. Values (Me (Q1; Q3)) of the diastole defect (mmHgUs; calculated as the area of the figure under the diastolic pres-
sure curve in the first 10 s of stimulating a high-frequency rhythm) of isolated rat hearts of low stress-resistant animals in 6,

12 and 24 hours after contusion

Hoarpynmel
YpoBeHb 3HAYMMOCTH
ITapameTpsl KH OH-6 OH-12 OH-24 »
n=38) (n=23) (n=38) (n=23)
Harpy3ka puTMOM BBICOKOM 4aCTOTBI

pKH-OH-12 < 0’0001*

3
4T 17,0 19,8 27,8 pp saon2s i%%%%*

-1 - . . . oH-6-om-12

(240 Mun™) (16,4; 17,2) (19,2;20,1) (25,8;30.4) P = 10,0008
poH-lZ-oH-24: 0’0008*

pKH»OH»lZ < 0’0001*

%
5 T 26,4 3.5 38.2 o RS

-1 - . . . oH-6-0n-12 72

(300 mun") (25,7, 28,2) (31,9; 34,5) (36,8; 39,6) Doy = 0,0008*
pou-12-05-24: 0’0016*

Prons < 0,0001*

pKH-oH-IZ < 0’0001*

6,711 22,0 62,8 82,2 96,4 Pronna < 0,0001*
(400 mun) (20,3; 25,5) (55,3; 67,6) (74,7; 86,0) (93,4; 99,4) Ponboonin = 0,0008*
poH-6»oH-24 = 0’0019*
poH-lZ-oH-24: 0’0067*

Drsons < 0,0001*

pKH-OH-12 < 0’0001*

8,31 50,4 107,3 147,4 131,6 Ponns = 0,0002*
(500 mun™) (42,8; 52,6) (89,8; 127,6) (131,2; 151,9) (126,8; 134,5) )2 =0,0087*

OH-6-0H-12

pox—!-()-on-24 = 0’1250*

poH-lZ-oH—24: 0’1720*

Tpumeyanus: mabauya cocmagnena agmopamu; * — no kpumepuio Kpackena — Yonnuca. Cokpawenus: KB — konmponvhas nooepynna
6bICOKOYCMOUUUBLIX K cmpeccy drcugomubix;, OB-6 — onvimuas nodepynna @blcOKOYCMOUUUBLIX K CIPECccy JHCUBOMHBIX yepe3 6 u nocie
mpaemvl;, OB-12 — onvimuas nodepynna eblCoKOyCmoudugblx K cmpeccy acusomuulx uepes 12 y nocie mpaemul;, OB-24 — onvimuas noo-
2PYNNa 8blCOKOYCMOUUUBLIX K CINPECCy HCUBOMHBIX Yepe3 24 u nocie mpagmul.

Notes: the table is compiled by the authors;, * — according to the Kruskal — Wallis criterion. Abbreviations: KB — control subgroup of
stress-resistant animals; OB-6 — experimental subgroup of highly stress-resistant animals, 6 hours after contusion; OB-12 — experimental
subgroup of highly stress-resistant animals, 12 hours after contusion; OB-24 — experimental subgroup of highly stress-resistant animals,

24 hours after contusion.

cepliel] Y JKUBOTHBIX C Pa3IMYHON CTPECCOYyCTOHYMBOCTHIO
HE MOTYT OBITh OOBSICHEHBI Pa3IMYHON CTEIICHBIO TPaBMaTH-
YECKOTO BO3JICHCTBUS M, COOTBETCTBEHHO, IEPBUIHO-TPABMA-
THYECKOTO TOBPEKICHUS, IMMOCKOIBKY MOJICIAPOBAHUE YIITH-
0a cep/Ia MPOBOAMIN B CTAaHIAPTHBIX yCIOBHAX. BeposTHO,
pa3Iuyus B BBIPAKEHHOCTH (PYHKIIMOHAIBHBIX HApPYIICHHHA
M30JIUPOBAHHBIX CEpJCH B TOATPYIIAX BBICOKO- U HU3KOY-
CTOMYMBBIX K CTPECCY )KUBOTHBIX OOYCIIOBIICHBI pean3anueit
Pa3IHYHBIX «CIICHAPUEBY» BTOPUYHOTO ITOBPEKICHUS, Pa3-
BHBAIOIIETOCS BCIIEACTBUE MPSIMOI0 MEXaHUYECKOIO MOBpE-
KJICHUS KapIUOMHOIUTOB M3-32a HAKOIUICHUS B IUTOILIA3ME
JIaKTara, ICHaTyPUPOBAHHBIX OCITKOB, aKTHBHBIX (POPM KHUCIIO-
pona (ADK), Ca* [17-19], pa3BuTHs OHOIHEPTETHICCKOM TH-
nokcud [2, 20]. B cBoto ouepenp, MEXaHU3Mbl Pa3BUTHS BTO-

PHYHOTO TOBPEXICHUS MU YIINOe cep/la, 1Mo KpaiiHel Mepe
0TYACTH, ACCOLUMPOBAHBI C AKTUBHOCTBIO CTPECC-PeaTn3yro-
HIUX ¥ CTPECC-TUMUTHPYIOLINX CHCTEM M MOTYT pa3lIn4aThCs
B 3aBHCHMOCTH OT UHJUBHYadbHON CTPECCOBOI pEaKTUBHO-
ctu opranm3Ma. C 3THX TMO3MIMHA TpPEACTaBIsieTcs] 000CHO-
BaHHBIM, YTO MEHEE BBIPAXKEHHOE CHHKEHUE COKPATUTEIBHON
(yHKIMM MHOKapa TPaBMHPOBAaHHBIX CEpAEl] BEICOKOYCTOM-
YHBBIX K CTpeccy 0co0eil 00bsSCHIETCSI MeHee 3HAaUNTENbHBIMU
CTPYKTYPHBIMH M METa0OJIIMUYECKUMH HapyIICHUSIMH Kap.Iu-
OMHOIITOB, OOYCIJIOBIEHHBIMH CTPECC-aCCOIIMNPOBAHHBIMA
peaxIsIMUA B paMKax BTOPUYHOIO MOBPeXkAeHUS. Bo3MokHbIe
MEXaHU3Mbl (POPMHUPOBAHUS MUOKAPIAHATbHON IHCHYHKIMN
B MOCTTPAaBMAaTUYECKOM MEPHUOJE IKCIEPHUMEHTAIBHOTO YIIIN-
6a cepylia pe/ICTaBICHBI HA PUCYHKE 5.
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Puc. 5. IIpeanonaraemeie MexaHU3MbI (POPMUPOBAHMS HAPYIICHUH COKPATUTEIbHOW (DYHKIIMM MHOKapa B HOCTTPaBMaTH-
YECKOM TepHOAe yInba cepaa y KPbIC C BRICOKOH W HU3KOH yCTOHYHBOCTHIO B MCCIIEAOBATEIHCKOM TOUKe 24 1

Ipumeuanusa: cxema svinoanena asmopamu. Cokpawenus: AMPK — adenozunmonopocgam-axmusupyemasn npomeunxunasa; mTOR —
Muwens onapanamuyunay maexonumarowux; cyt C—yumoxpom C; UPR—peaxyus pazeeprymoix 6eaxos; AT®—adenosunmpugpocpam,
ADPK — axmusuposanuvie popmui kucnopooa, CIIP — capxonnazmamuuecxuii pemuxyiym; II1P — snoonnazmamuieckuil pemuxyiym.
Fig. 5. Proposed mechanisms of myocardial contractile dysfunction in the post-traumatic period of cardiac contusion in rats

with high and low stress resistance at 24-hour time point

Notes: performed by the authors. Abbreviations: AMPK — adenosine monophosphate-activated protein kinase; mTOR — mTOR — mech-
anistic target of rapamycin, cyt C — cytochrome C; UPR — unfolded protein response; AT® — adenosine triphosphate; AOPK — activated
oxygen species; CIIP — sarcoplasmic reticulum; I[P — endoplasmic reticulum.

BrI3BaHHBII TpaBMaTM4eCKUM BO3/EHCTBHEM CTpecC 3JH-
norutazmarndeckoro perukynyma (OI1P) mpuBoauT x BbIC-
BOOOXK/ICHUIO W HAKOIUICHHIO B muTomiazme Ca®f, KOTOpsbIit
SIBJISIETCSl OCHOBHBIM PETYISTOPOM (YHKIIMOHUPOBAHUS CO-
KpaTUTENBHOTO amnmapara KapJHOMHOIMTOB. [loBbIeHHe
conepxkanust Ca** 00yCIIOBIMBACT KaJbIHEBYIO MEPErpy3Ky

68 2024 | Tom 31 | Ne 5| 41-72

KJIETOK U Pa3BUTHE KOHTPAKTYpP, IPUBOAIIUX K HAPYIIEHUIO
COKpaTUMOCTH Muokapna [21, 22], yTo AeMOHCTPUPYIOT MHO-
Jy4eHHbIe HaMH pe3ynbrathl (puc. 5). C HUMH comIacyroTcs
UCCIIeIOBAHUS, TOATBEPKAAIONINE CHIDKCHUE COKPATUTEINb-
HOM (pyHKIMH NOCIIE HITEMUYECKOTO TIOBPEXKICHUS MUOKapAa
BCJIEJCTBHE HApacTaHHUs BHYTPUKIETOYHON KOHIIEHTPALUU
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KaJIbIuA B JUHAMUKE C YBCJIMUYCHHUECM CpOKa aJbTepalilu MU-
oxappa [17].

Onnako meperpyska kiaetok CaZ" BCIEICTBHE YXYIALICHUS
(GYyHKIMH KaJbIHMEBOrO Hacoca CapKOJIEMMBI M CapKoILIa3-
MaTHYECKOTO peTHKyiTyMa [23, 24], mo-BHONMOMY, TIO3BOJISI-
€T M30JIMPOBAHHBIM CEpALaM HOATPYIITBl HU3KOYCTOHYMBBIX
K CTpECCY JKMBOTHBIX B HMCCJIEAOBATENbCKOM TOuke 12 4 ne-
MOHCTPHPOBATh KaXKYIIEecs «YIy4IIEHHE» COKPAaTUTEIbHOU
CIoCOOHOCTH MHOKap/a. KoCBEeHHBIM ITOATBEPKACHUEM 3TOTO
MOXET CITy>KUTb 3HAUUTEIIbHOE CHI)KCHUE COKPAaTUMOCTH MH-
OKap/ia B HOATPYIIIe HU3KOYCTOWYHBBIX K CTPECCY HKHUBOTHBIX,
3apeTUCTPUPOBAHHOE Uepe3 24 4 TociIe MOACTTUPOBAHUS TPaB-
Mbl (moarpynmna OH-24). B 3ToT cpok H3011pOBaHHbIE cep/la
ocobeit u3 moarpymsl OH-24 npogeMOHCTpUPOBATH XyAIITHE
13 BCEX 3apCTUCTPUPOBAHHBIX 3HAYCHUA CUIIOBBIX U CKOPOCT-
HBIX [TOKa3aTeNel, a TakxKe XyXKe APYTuX yCBauBaIl HaBs3aH-
HBII PUTM BBICOKOH 4dacToThl. Yepes 24 u 25 % u3onuposaH-
HBIX cepaen B noarpynne OH-24 ne ycBauBanu putm 6,7 I'ip
(400 mur'), a 50% H30IMPOBAHHBIX CepHell B IMOATPYIIIE
OH-24 ue mormu ycoutsb put™ 8,3 T'ir (500 mun).

Kpometoro, nocpeacTBoM qeHCTBHS KaJIbIMH/KaJIbMOTyITHH-
3apucumoi mporerHkuHasbl (Calcium/calmodulin-dependent
proteinkinase, CaMKK) n36biTounbie koHeHTpanuu Ca?* ak-
THBUPYIOT a/leHO3MHMOHO(OC(]aT-aKTUBUPYEMYIO TPOTEHH-
kuHa3zy (Adenosinemonophosphate-activated proteinkinase,
AMPK) [25], BcieacTBHE Yero TMPOWUCXOAWUT WHTHOMPOBA-
Hue peryistoproro kommiekca mTOR (Mammalian target
of rapamycin) u 3amyck aytodaruueckux IpoueccoB [26].
Crpecc JIIP cmocoben Tarke Bo3meiictBoBare Ha mTOR
JUISL aKTUBalMM ayToarud M penapalyuy IOBPEXICHHBIX
opraHei yepe3 peakuuto pa3BepHyThIXx OenmkoB (Unfolded
protein response, UPR) [27], onHako B cily4ae 3HAYMTEIBHO-
TO CTPYKTYpPHOTO TOBPEXICHUS, HAONOaeMOro B MUOKape
HU3KOYCTOWYMBEIX K cTpeccy ocobeii, neiicteue UPR Oynmer
B OOJIbIIEH CTENEHU HANpaBIEHO Ha aKTHUBALUIO MIPOATIONTO-
THYecKoro Oerka kacnassl 4 (puc. 10) [28].

HpeBbI]_HeHl/Ie OIIPCACIICHHOTO MOopora KOHICHTpaluu
BHYTPHKJIETOYHOTO KAJNBIHS TaKXKE CIIOCOOHO TIEPEKIIIo-
4aTh MPOTPaMMy 3alpOrpaMMHPOBAHHON KIETOUHON TMOenu
¢ ayro)aruy Ha amomnTo3, TaK Kak M30bITOYHbIA 3axBar Ca?*
MHUTOXOHJIPUSIMU BBI3BIBAET MEPMEaOMIN3AIMI0 UX BHEIIHEH
MeMOpaHbl, MOTEPI0 MEMOPAHHOTO NOTEHIMANA U YTEUKY LH-
Toxpoma C, KOTOPHIHf CIOCOOCTBYET 00pa30BAHUIO allOMTOCO-
MbI U aKTHBAIIUH OCHOBHOM 3 eKkTopHOM Kacmassl 3 [29].

[ToBpeskieHre MUTOXOHJPUHA B QJIBTEPUPOBAHHOM MHOKAp-
Jie 00yCJIOBIIMBAET CHIKEHHE CHHTE3a aJieHO3uHTpudochara
(AT®), uro crocoOCTBYET HApYUIIEHUIO (YHKIUH PETYIUpY-
fomux Tok Ca?* nonnsix kananos u CIIP, ycyryOusist KaibIm-
eByto neperpysky kierku [30]. Kpome Toro, HemocrarouHoe
9HEProoOecIieyeHne CyIIECTBEHHO OTPaHWYMBAeT COKpATH-
TEJIBHYIO CIOCOOHOCTh MHOGUOPHIUISIPHOTO armapara Kap-
JUOMUOLMTOB. V3MeHeHHe BHYTPHKIETOYHOTO COOTHOIIE-
Hust ATO/AM® axtuBupyer AMPK, xoTopas, kak yxe ObL10
OTMEYEHO, 3aIyCKaeT ayTo(aruio, sIBJSSIC OCHOBHBIM 3Be-
HOM ocu AMPK/mTOR [31]. IIpu aTom Gonee BBIpakeHHBIH
win JUTenbHbd gedpunnt AT® mpuBOAMT K HM3MEHEHHIO
COOTHOILICHHSI Tpoarnontoruyeckoro Oenka BAX u anth-
armonTOTHYECKOro Oeka Bel-2, pacionokeHHbIX Ha HAPYKHOM

MHUTOXOHPHAJIBHOW MeMOpaHe, B CTOPOHY IIEPBOT0, 3aITyCKast
TakuM 00pa3oM Kackaj aKTHBAIlMK alONTOTHYSCKUX Kacras
JUTSL 3aIIpOTPaMMUPOBAaHHOTO YHUYTOXKCHHA KIeTkH [32].

INossimennas npoaykuus ADOK B gpIxaTenpbHON LENH MU-
TOXOHZPHH, TOABEPKEHHBIX CTPECCOBBIM BO3JEHCTBHSAM, TaK-
YK€ MOXKET MHUIIMUPOBATh Kak 3amyck ayrodaruu (y BBICOKO-
YCTOMUYUBBIX K cTpeccy 0co0eil) myTeM MpsMOi HHAKTUBAIIHN
kommuiekca mTOR, Tak u 3amyck amonTo3a (y ocobeid ¢ Hu3-
KOHM CTPeccOoyCTOHUMBOCTHIO) Yepe3 MEXaHU3M ycuileHus (oc-
dhopunuposanus Oenka Bcl-2, uro CHHXKaeT ero aHTHAaIOINTO-
THYECKHe cBolcTBa [33].

IlepBUUHO-TpaBMaTHUECKOE MTOBPEXKICHUE OCITKOB COKpATH-
TENBHOTO ammapara KapIUOMHOIUTOB, a TAKKE OKHCIUTENb-
HBIA CTpecC, BBI3BIBaeMbIN M30BITOYHON mpomykimeidr ADK,
THIIOKCHEH, dHEproie(MIUTOM, OOYCIIOBIMBAET YXYIIICHHE
COKpPaTMMOCTH MHOKapja. 3alyCK pernapaTHBHBIX IPOLIECCOB
MOBPEXICHHBIX MHO(DUOPHIUIIPHBIX CTPYKTYp MPOUCXOTHUT
BCJIC/ICTBHE WX DPAaclO3HaBaHHUs BHYTPUKJIETOYHBIM OCIIKOM-
afgantepoM p62, KOTOPBI UTPaeT UEHTPAIBHYIO POJIb B CEIEK-
TUBHOH ayTo(aruu, y4acTBysi B 0OOMeHe OEeIIKOBBIX arperaroB
W TIOBPEXJCHHBIX OpPTaHeUl U ONOCPEeays Kak JIM30COMHYIO,
TaK Y IPOTEAaCOMAJbHYIO IeTpajalio Ae()EeKTHIX KOMIIOHEH-
ToB KjaeTku [34]. OnHako B YCHOBHUSIX YPE3MEPHOrO MOBpE-
JKIACHUS KIIETKH OelloK p62 BMeCTO oOecIieueHHs pereHepa-
TUBHBIX IPOLIECCOB M BBDKUBAHUS CIIOCOOCTBYET aKTHUBALUH
Kacrasbl 8 ¥ Kacmasbl 3, OTBETCTBEHHBIX 33 allONTOTHYECKYIO
rubens kinetku [35].

Takum 00pa3om, pa3nuyuusi B BEIPAKCHHOCTH M JTUHAMHKE
JIETIPECCUH COKPATHTENbHON (PyHKIUHM W HCTOIIEHHS (yHK-
I[UOHANBHBIX PE3€PBOB MHOKap/a B IOCTTPaBMAaTHUECKOM IIe-
puone ymmba cepiia y JKUBOTHBIX C PAa3IMYHOM CTPECCOBOM
PEaKTUBHOCTBIO MOTYT OBITH OOYCIIOBIIEHBI HEOIWHAKOBBIM
COOTHOIIEHHEM aKTUBHOCTH CTPECC-PEaTN3YyIONINX U CTPEecC-
JMMUTHPYIOINX MeXaHu3MoB. COIOCTaBICHHUE PE3YIbTaTOB
WCCIIEZIOBAaHUSI COKPATUTENbHOW (YHKIMH C TOJY4YEeHHBIMA
HaMH paHee JaHHBIMHU O CTPECC-aCCOIMNPOBAHHBIX TKAHEBBIX
peakuusax Muokap/a [11] maeT ocHOBaHUE MOJararh, 4To «CIie-
HapuW» Pa3BEePTHIBAHUS TKAHEBBIX PEaKIMH aganTalldi MHO-
Kapja B yCIOBHUAX TYHOH TPaBMBI cep/lia TAaKXKe Pa3THIalOTCs
B 3aBUCUMOCTH OT CTPECCOYyCTOMYMBOCTH OpPraHu3Ma.
OrpannyeHus UCCIeJOBAHUS

B BBINIOJIHEHHOM HCCIIENOBAaHNUH OLIEHKA ()yHKIIMOHAIBHBIX
pe3epBOB MHOKapJa Ha MOAEIM H30JIUPOBAHHOIO H30BOJIO-
MHUYECKH COKPAIIAIOIIETOCs CEepALla IPOBEAEHA TOCPEICTBOM
Harpy304HOil MpoObl PUTMOM BBICOKOH YacCTOTHL. YKa3aH-
HBII TIpHEM HarpaBiIeH Ha BBUIBJICHUE KalbIIMH3aBHCHMBIX
MeXaHu3MOB auchyHKuny Muokapna. IlpuMeHenue apyrux
Harpy304HbIX Npo0 (TMHOKCHYECKOW, T'MITIOHATPHEBOW, TH-
MEPHATPUEBOI1) MO3BOIHUT OIPEACTUTH IPYTHE BO3MOXKHBIC
naTroreHeTu4eckue (HakTopbl MUOKAPAUAIBLHON NHCHYHKIMN
B TIOCTTPAaBMaTHUYECKOM TIEpHOIe yIIHnOa cepara.
0060012eMOCTB/IKCTPANIOISA LS

W3zBecTHO, 4TO (hakTOpaMu, BIMSIOUIMMH Ha ayTo(aruio,
SIBIISIIOTCSL BO3pAcT, TEHAEpHas MHPUHAANIECKHOCTb U Macca
Tena [36]. B skcnmepumeHTe Ha MOAENH SKCHEPHUMEHTANb-
HOro ymmba ceplua IoKa3aHo, YTo ayTo(arn4eckuii MOTOK
MOXET 3aBUCETb U OT CTPECcCOBOM peakTHUBHOCTH. Omnrtu-
MaJbHOE COOTHOILIEHHE AKTUBHOCTH CTpECC-PeaTu3yIONX
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" CTPECC-TMMUTHUPYIOMINX MEXaHU3MOB Y BbICOKOyCTOi/‘I‘{PIBbIX
K CTpeccCy KUBOTHBIX, BEPOITHO, 00ecreunBaeT O6OIbIIYIO CO-
XPaHHOCTB CTPYKTYPBI, QyHKIMI 1 MeTaboImM3Ma KapIMOMHO-
LIUTOB 3a CUCT OTPAHNUCHUS BTOPUYHOTO TOBPEXKICHNUS B 30HE
ymm6a [37, 38]. IIpu MeHee TsKeTIOM MOBPEXKAEHUN MHOKap-
Jla B YCIOBHSAX TYIOW TPaBMbI CepAia y 0coOeil ¢ BBICOKOH
CTPECCOyCTOHYMBOCTHIO TKAHEBBIE PEAKLUH adaNTalldy pea-
JIU3YIOTCSl IPEMMYIIIECTBEHHO 3a CUET aKTHBaIMK ayTodaruu.
[Mockonbky npeobnaganue ayrodarnu Haj aronTO30M B TPaB-
MHUPOBaHHOM MHOKAapJle BBICOKOYCTOHUYHMBBIX K CTPECCY KH-
BOTHBIX aCCOLMUPOBAHO ¢ OOJIBIIEH COXPAaHHOCTBIO COKpATH-
TeNBHOM (QYHKIMHK cepaila U ero yHKINOHAIIBHBIX PE3EPBOB,
9TOT «CLEHAPUI» Pa3BEPTHIBAHUS CTPECC-ACCOLMUPOBAHHBIX
peakuuii opraHu3Ma ciIeayeT CUUTaTh Oosee OIaronpusTHHIM
(amanTUBHBIM).

VY JKMBOTHBIX C HM3KOH YCTOMYMBOCTBIO K CTpEcCy 4pes-
MepHast aKTHBAIHsI CTPECC-PEATU3YIONIMX MEXaHH3MOB CTaJla
MIPUYMHON HEONTHMAJIBHOTO COOTHOIICHHUS CTPECC-pealn3y-
IOUIMX U CTPECC-TUMHUTUPYIOIIMX MEXaHU3MOB, YTO TIPHBOJIUT
K OoJiee 3HAUMTEIFHOMY 110 CPAaBHEHHUIO C BEICOKOYCTOYMBHI-
MH OCOOSIMM BTOPHYHOMY IOBPEXICHHIO KapAHOMHOIIMTOB
B 30HE ymn0a, HECOCTOATENBHOCTH ayTO(Paruy 1, KaK CIeICT-
BHE, TPe0OIIagaHmio aronTo3a Ha ayTodarueit. [lockonbky pe-
aJIn3anysa TKaHCBBIX peaKuHﬁ aganTtanyvyu nNperuMymeCTBEHHO
3a CUeT aronTro3a y ocol0el ¢ HU3KOH CTPecCOyCTOHYMBOCTHIO
accolMMpoBaHa ¢ OoJsiee 3HAYUTEIBHOW CTENEHBI0O MHUOKap-
JUaIbHON ANCOHYHKINU U Oosiee 3HAYUTENBHBIM CHIDKECHUEM
(DYHKIIMOHAIBHBIX PE3EPBOB CEPIILIA, OTOT «CIIEHAPHI» ClIeITy-
€T CYNTaTh MeHee ONarompusITHBIM, T.€. 00IagaionM MEHb-
IIMM 3/IalITUBHBIM TTIOTEHIIMAIOM B ITOCTTPaBMAaTHYECKOM Iie-
puoze ymmba cepama.

[Ipn osKcTpamonsnuu  pe3ylbTaToB AKCIIEPUMEHTAIBLHOTO
HCCIEI0BaHMs NIOCTTPAaBMaTHYECKOM MHOKAapAMAIbHOW IHUC-
(YHKIMM Ha 4YeNOBeKa HEOOXOMMMO YUHTHIBATH BHIOBBIC
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paznuuus. Tak, B 4aCTHOCTH, CPOKH (POPMHUPOBAHHS CTPYK-
TYPHBIX M (YHKIMOHANBHBIX HapyIICHHH TPaBMHUPOBAHHO-
TO MHOKapja, BBISBICHHBIE Ha XMBOTHOM MOJENH, OUEBUA-
HO, OyIyT OTINYaThCs OT TaKOBBIX Yy denoseka. Kpome Toro,
B KJIMHWYECKOH MpakThke ymumo cepiua peaxo ObIBaeT M30-
JIupoBaHHbIM. Hanuuue apyrux noBpexaeHui B paMKax KOM-
OMHUPOBAHHOW WJIM COYETAHHOM TPaBMBbI YBEIMUMUBAET YUCIIO
MaTOreHEeTHIECKUX (PaKTOpOB, CIIOCOOHBIX YCYI'yOUTh MOBpe-
JKJIE€HHE MUOKAp/la U TeYEHUE ITOCTTPABMAaTHYECKOTO NTEPHOJIA
B LIEJIOM.

SAKJIIOYEHUE
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0T cTpeccoycToiunBocT. OnHAKO BBIPA)KEHHOCTh U JMHA-
MHKa MHOKapIualbHON AMCOYHKIMH MMEET CYyIeCTBEHHBIC
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AHHOTAIOMUA

Beenenne. [IpoGiema coxpaHeHHs U BOCCTAHOBICHUS MUKPOLMPKYJISLUU KOXKU B ONIEPUPOBAHHOM JIOCKYTE M YCKOPEHHUS PeaOUIHTALUN
rocJjie nepecagky KOXKHOI0 JIOCKYTa C IIeJIbI0 IMKBUAALUU TIOCJIEACTBUN 0KOTOB U TPaBM sBIIsieTC akTyanbHOU. Hapsay ¢ ucnonb3oBaHu-
€M pa3HBIX CPOKOB U CIIOCOOOB IIACTHKY IPEKPacHyo 3P (HEeKTHBHOCTD IEMOHCTPUPYIOT (PU3HUOTEPAIIEBTUIECKHE METOJUKH, CPeln KO-
TOPBIX 0CO00E MECTO 3aHUMAET DIEKTPOMArHUTHOE U3JIy4YeHNEe HU3KOW HHTEHCHBHOCTH MIJITMMETPOBOrO Arana3oHa BoiH. OcoOeHHYI0
aKTyaJbHOCTB IPUOOpETAaeT aKTUBHO U3y4aeMOe B ITOCIICHHE OBl IPHMEHEHHUE 3JIEKTPOMArHUTHOTO H3JTYYeHUs HU3KOH HHTEHCHBHOCTH
B Pa3HbIX AMANa30HaX 4acTOT AJIs YIyUIIeHUs] MUKPOLMPKYIISAIUY y NAllMEeHTOB C XUPYPruuecKkoi KoppeKkuueil nociaencTsuii oxoros. On-
HaKo JaHHOE HalpaBieHHe TpeOyeT naipHelnero nonreepxacHus. Lleab ncenenoBanuss — M3ydeHUe BIUSHUS PAa3INYHBIX BaApUAHTOB
9KCIEPUMEHTAJIBHOTO IEKTPOMArHUTHOI'O U3y4eHUs KpaliHe BHICOKOM 4acTOThI B COYETAHUM C 0030HOTEpaIueil Ha COCTOSIHME OKUCIIU-
TEJIBHOr0 MeTaboIM3Ma KPOBU KPBIC Ha MOJAETH MIIEMHU3UPOBAHHOIO KOXKHOTO JIOCKyTa. MeToabl. JJOKIMHNYECKOe IKCIIEPUMEHTAIBHOE
paHIOMHU3MPOBaHHOE HccilenoBaHue mpoBeneHo Ha 100 mojgoBo3penbix Kpbicax-camiax JuHuu Wistar Maccoit ot 200 mo 250 r. B xozme
uccienoBaHus OblTH COPMHUPOBAHEI MISITh PABHBIX 10 YMCICHHOCTH TPYIIN )KUBOTHBIX: I'pynna | — nHTakTHas (0e3 Kakux-mubo MaHH-
nynsuuil), rpynnsl 2, 3, 4 1 5 — ¢ onepaTUBHBIM BMELIATEIbCTBOM (MOJEIUPOBAHNE UIIEMU3UPOBAHHOI'O KOKHOI0 JIOCKYTa). JKMBOTHBIE
rpynnsl 2 (KOHTPOJIbHAS) HE MOy Yain KaKuX-M100 tedeOHbIX npouenyp. Kpbicam 3-if v 5-ii ONBITHBIX TPYII B Te4eHHE 7 THEH TPOBOAMIN
KypcoBoe 10-MHHYTHOE BO3ACHUCTBUE 3JCKTPOMATrHUTHOTO H3nyueHus ¢ no3oi 0,06 M k. JKuBOTHBIE 3-if TpyNIbl MONTyYann 00aydeHne
3JIEKTPOMATrHUTHBIM M3J1yY€HHEeM KpaiHe BbICOKON 4acTOTHI ¢ Auana3oHoM yacToT 53—78 I'T'u, 4-i onbITHON IrpyIIbl — MHBEKIIUH 030-
HUPOBAHHOTO (PH3MOJIOTMYECKOr0 pacTBOpa (HachIIAloNast KOHIEHTPALHs 030Ha B 030HO-KHUCIOpoaHOoH cMecH — 3000 MKI/) exeHEeBHO
B TeueHue 7 nHel B o0beme | M BHyTpuOprommHHO. KpbicaM 5-if rpynmbl HpOM3BOININ KOMOMHIPOBAHHOE BO3/CHCTBHUE: €KETHEBYIO
00paboTKy HCTOYHHKOM 3JIEKTPOMArHUTHOTO M3JIyYEeHHUs KpaifHe BEICOKOW YaCTOTHI M BHY TPUOPIONIMHHYIO 030HOTEPAIIHIO (PEKUMBI ITPH-
MEHEHHI BO3JEHCTBHH OBLIIN aHAJOTHYHBI UCIIOIb30BaHHBIM B 3-if ¥ 4-if ONBITHBIX TPYIIIaX COOTBETCTBEHHO). [l McclienoBaHus 6ananca
MIPO- ¥ aHTUOKCUJAHTHBIX CUCTEM B IIJIa3M€ U 3PUTPOLUTAX U3y4aJd MHTEHCUBHOCTh NEPEKHCHOIO OKUCICHHS JUIUJOB, IEPEKUCHYIO
PE3UCTEHTHOCTh B SPUTPOIUTAX, OOIIYI0 aKTUBHOCTh AaHTUOKCHIAHTHBIX CHCTEM, OIPEEIISIIA YPOBEHb COIEPKAHUS MaJIOHOBOT'O IHAIb-
JeTuja, B 3pUTPOLUTAX OLCHUBAJIN aKTUBHOCTh CYNEPOKCUAAUCMYTa3bl U KaTajasbl. PacueThl MONyYeHHBIX JaHHBIX IPOBOAMINCEH NIPU
HCIIOb30BaHHH MPpOrpaMMHBIX komIuiekcoB MS Office 2013 (Microsoft Corporation, CIIIA), «Statistican, v. 10 (StatSoft, CIIIA). Pe3yib-
TaThl. B X0/ie MpOBeIeHHBIX UCCICIOBAHUN YCTAHOBIICHO HAIMYNE aHTHOKCUIAHTHOTO 3((GeKTa HIeKTPOMAarHUTHOTO U3JIYUYCHUs KpaliHe
BBICOKOH 4aCTOTBI, IPHYEM BBIPAKEHHOCTh dTHUX CBOMCTB YCHJIMBAIach B KOMOMHAIMK C 030HOTepanueil. Takxke BBISIBICHO HHTHOUPO-
BaHUE CBOOOIHOPAIUKAIBHOIO OKUCICHHUS 1T0]] BIMSHHEM JICKTPOMAarHUTHOT'O M3JIy4eHHs KpaifHe BBICOKOIl 4aCTOTBHI U 030HOTEPAaItu.
3akmiouenue. TakuM 00pa3oM, MOJOXKHUTENBHOE NEUCTBHE N3yYaeMbIX JIeueOHBIX (aKTOPOB MPOSIBISETCS HA CHCTEMHOM YPOBHE, O 4eM
CBUJICTEJIECTBYET ONTUMU3AIMS OMOXMMHUYECKHUX [TapaMEeTPOB M MHANKATOPOB OKUCIUTEIFHOTO MeTaboIn3Ma I1a3Mbl KPOBH JKUBOTHBIX.
YCTaHOBIIEHO, YTO MIEKTPOMAarHUTHOE U3JIyUeHHe KpailHe BBICOKUX YacTOT B PEXUME IIyMa OKa3blBAaeT PEryIATOPHOE BIUSHUE HA COCTO-
SIHUE TIPO- ¥ aHTHOKCHJAHTHBIX CHCTEM OpraHH3Ma Ha MOJIEJTH ITepeca)kEHHOr0 KO)KHOTO JJOCKYTa, 00eCIieunBasi CHI)KEHNE BBIPAKEHHOCTH
OKHUCIIMTEIBHOTO CTpPecca U MOBBIIICHHE aHTHOKCUAAHTHBIX pe3epBOB KPOoBU. [laHHBINH S QEKT ycuiauBaeTcss Ipu AOMOIHUTEIBLHOM MPH-
MEHEHHUH 030HOTEpanuH.

KJIFOUEBBIE CJIOBA: KBY, o30HOTEpanusi, KpoBb, CBOOOTHOPAANKATHFHOE OKUCICHUE, AaHTHOKCUIAHTHI, HIIEMHSI, KOXKHBIH JTOCKY T
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KOH®JIUKT UHTEPECOB: onuH 13 aBTOpOB — JIOLEHT, JOKTOP MEAUIMHCKUX HayK A.A. MapTyceBUY SIBIACTCS 4JICHOM peJaKlu-
OHHOTO coBeTa XypHaia «KyOaHCKHil MEAMIIMHCKUIT BECTHHK». ABTOPaM HEU3BECTHO O KAKOM-JTHOO0 IpyTroM MOTEHIMAIBHOM KOH(IUKTE
HHTEPECOB, CBI3aHHOM C 3TOH PYyKOIHCHIO.

JEKJIAPALIU A O HAJIMYUU JAHHBIX: nannsie, OATBEPK JAIOLIUE BEIBOIBI TOTO UCCIEI0BaHU L, MOXKHO IOIYUYHUTh Y KOPPECIIOH-
JTUPYIONIEr0 aBTOpa 1Mo 000CHOBaHHOMY 3anpocy. JlaHHbBIE 1 CTATUCTUYECKHE METO/BI, IIPEACTABICHHBIC B CTaThe, MPOILIH CTaTHCTHYe-
CKO€ peIeH3UPOBAHNE PEIAKTOPOM XYpHAIa — CepTHU(GUIIMPOBAHHEIM CIIEIIMAINCTOM 110 OMOCTATHCTHKE.

COOTBETCTBHUE IPUHLHUIIAM 3TUKMU: nposeneHue SKCICPUMEHTAIBHOTO UCCICTOBAHIS 0T00OPCHO JTOKAIBHBIM dTHYSCKIM KO-
MHUTETOM (eZepaIbHOro rocy JapCTBEHHOT 0 OI0KETHOI0 00pa30BaTEeIbHOTO YUPEKASHH BbIciiero oopasoanus «I[IpuBoskcKkuii uccie-
JOBAaTEIbCKUI MEINIIMHCKHUH YHHUBEPCUTET» MHUHHCTEPCTBA 3ApaBooxpaneHus Poccniickoit ®enepanuu (. Mununa, 1. 10/1, r. Huxaui
Hogropox, 603000, Poccust) mporokon Ne 2 ot 17.02.2017. YenoBus conepikaHus )KUBOTHBIX H PaOOTH ¢ HUMU COOTBETCTBOBAJIU IIPUHIIU-
naM XeJIbCUHKCKOU AeKJIapalliy 0 T'yMaHHOM OTHOLICHHUH K )KUBOTHBIM, AupekTuBe EBponeiickoro napaamenra u Cosera EBponeiickoro
coro3a 2010/63/EC ot 22 cents6ps 2010 1. 0 3ammTe )KHBOTHBIX, HCIOJIB3YeMBIX JUIsl HayuHbIX Heneid, [OCT 33044-2014 «IIpuHiums
HaJyiexaleil 1abopaTopHOi NPaKTUKN», YTBEpKAEHHOMY NpuKka3oM deepaabHOro areHTCTBA 10 TEXHUYECKOMY PETYJIMPOBAHUIO U Me-
Tposoruu Ne 1700-ct ot 20 Hoa6ps 2014 1.
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Effect of ultrahigh frequency ozone therapy on oxidative metabolism in the blood
of rats with ischemic skin flaps: A preclinical experimental randomized study
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ABSTRACT

Background. Maintaining and restoring skin microcirculation in surgical flaps, as well as accelerating rehabilitation after skin flap trans-
plantation, in order to mitigate the consequences of burns and injuries, remain a pressing issue. In addition to various timings and techniques
for plastic surgery, physiotherapeutic approaches prove to be efficient and include low-intensity electromagnetic radiation in millimeter
waves as their prominent techniques. In recent years, experts have paid an increasing attention to the application of low-intensity electro-
magnetic radiation across different frequency ranges for the enhancement of microcirculation in patients after surgical correction of burn
consequences. However, this approach is yet to be further validated. Objective. To investigate the effect of different combinations of ultra-
high frequency electromagnetic radiation with ozone therapy on the oxidative metabolism of blood in rats using a model of ischemic skin
flaps. Methods. A preclinical experimental randomized study was conducted on 100 adult male Wistar rats weighing between 200 and 250
grams. Five equal-sized groups of animals were formed in the study: Group 1: intact (no interventions), and Groups 2, 3, 4, and 5: after sur-
gical intervention (modeling of ischemic skin flaps). Animals in Group 2 (control group) received no therapeutic procedures. Rats in Groups
3 and S underwent a 10-minute course of electromagnetic radiation exposure with a dose of 0.06 mJ for seven days. Animals in Group 3
were exposed to electromagnetic radiation of ultrahigh frequency with a range of 53—78 GHz. Animals in Group 4 received injections of
ozonized saline solution (with a saturating ozone concentration in the ozonized oxygen mixture of 3000 pg/L) daily for 7 days, administered
intraperitoneally at a volume of 1 mL. Group 5 underwent a combined treatment: daily exposure to ultrahigh frequency electromagnetic
radiation along with intraperitoneal ozone therapy (the application modalities of these treatments were similar to those used in Groups 3
and 4, respectively). The intensity of lipid peroxidation, peroxide resistance in erythrocytes, and overall antioxidant system activity were
assessed in order to investigate the balance of pro- and antioxidant systems in plasma and erythrocytes. Additionally, the study involved
determination of the level of malondialdehyde content and evaluation of the activity of superoxide dismutase and catalase in erythrocytes.
The obtained date were analyzed, using MS Office 2013 (Microsoft Corporation, USA) and Statistica 10 (StatSoft, USA). Results. The con-
ducted analysis revealed an antioxidant effect from ultrahigh frequency electromagnetic radiation, with this effect being enhanced by ozone
therapy. In addition, the study detected the inhibition of free radical oxidation under the ultrahigh frequency electromagnetic radiation and
ozone therapy. Conclusion. Thus, the positive effects of the studied therapeutic factors manifest at the systemic level, as evidenced by the
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optimization of biochemical parameters and indicators of oxidative metabolism in the plasma of animal blood. It has been established that
ultrahigh frequency electromagnetic radiation, administered in a noise mode, exerts a regulatory effect on pro- and antioxidant systems in
the body, as demonstrated in a model of transplanted skin flap. This intervention leads to a reduction in the severity of oxidative stress and an
enhancement of antioxidant reserves in the blood. The observed effect is further amplified with the additional application of ozone therapy.
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BBEJAEHUE

O>xoru pa3HON CTENEeHH TAKECTHU OCTAIOTCS OJHOM U3 pac-
MIPOCTPaHCHHBIX U HaI/I6OJ'[eC TSAXKCIBIX TpaBM Y B3POCIIbIX
u neteil, B PO mocruraromeii 1omu B 7% ot o01iero TpaBMa-
ti3ma [1-5]. Kpome Toro, cepbe3HOCTh CUTYaIlMH YacTo YCy-
ry0msieTcs BOSHUKHOBEHHEM IOCIEACTBHNA B BHIE PyOIIOBBIX
nedopMaItiii KoJKu ¥ IPYTHX TKaHEH, TpeOyIOIuX XHpypruie-
ckoro sieaeHus [6]. C 1enpio KOppEeKINH MOCIEACTBIH 0KOTOB
YCHENTHO PUMEHSETCS] BOCCTAHOBHUTEIbHAS KOXKHAS TUTACTH-
Ka, TIPOBOMMAs], B 3aBUCUMOCTH OT JIOKAJM3aIUH, TUIOMIaIN
1 TIyOMHBI nedekTa, ¢ HUCMOIh30BaHHEM MECTHBIX TKaHEH
(ayTormactuka), CBOOOTHOTO KOKHOTO JIOCKYTa FITH JIOCKYTa
Ha NOCTOSIHHOW MJIM BPEMEHHOW COCYIMCTON HOXKKe [6—8].

W3BecTHO, YTO O’KOTOBAsI TPaBMa cama 1o cede CBsi3aHa ¢ ce-
PBE3HBIMHA HM3MEHEHHMSMH MHKPOLUPKYISINH, KOPPEIHPYIO-
LIUMH C PEOJIOTMUECKHUMH CBOMCTBAMH U COCTaBOM KpoBH [9],
TIPUYEM 3TH U3MEHEHHs OCTalOTCs Ha JIOITHH Cpok. B ciryuae
MIPUMEHEHHS] XUPYPIUYECKOTO JICYCHUS] OKOTOB M UX ITOCTIE-
CTBHH B BHJE PyOLIOB NMPOMCXOAUT YCYryOJIeHUE MUKPOLUP-
KyJIATOPHBIX HapyleHUi B 00J1acTH TpaHCILIaHTauuu. Boine-
JICHUE U TIEPEHOC KOXKHOTO JIOCKYTa B JIIOOOM CIIydae CBSI3aHBbI
C Hep(bySI/IOHHI)IMI/I HapymCHUAMUA, CTCIICHDb TAXKCCTHU KOTOPBIX
3aBUCHT OT JIOKAJIW3allMH, TUIA JIOCKYTa U CIOCco0a IacTH-
ku. Tak, HanOonee BBIPAKEHHbIE M3MEHEHUS! HAOIIONAIOTCS
MpU CBOOOMHOM TJIACTHKE KOKM HIDKHUX KOHEeYHocTeh [10—
12]. Ucnonp30BaHme KOKHOTO JJOCKYyTa HA COCYINCTON HOKKE
JIOTUYHO CBS3aHO C HAMMEHBIIMMH MHKPOLUUPKYISATOPHBIMA
HapyIIEHUSIMA 110 CPAaBHEHHUIO CO CBOOOMHBIMH TepPPOPHPO-
BaHHBIMU JIOCKyTaMH [ 14, 15]. Bruto mokasaHo, 9To y marueH-

TOB C 0KOTI'OBOM TPaBMOM, IOABEPIILUXCS ayTOAEPMOIIACTH-
K€, MOKa3aTeln MUKPOKPOBOTOKA CYIIECTBEHHO CHIDKAIOTCS
(bornee uem B 11Ba pasa 1o CPaBHEHHUIO C AaHAIOTHYHBIMH TTOKa-
3aTeJIsIMU Y 3[JOPOBBIX JIMIT) YK€ Ha 5-€ CyTKH 10CIIe JeUCHHS,
U 3TO CHM)KEHHUE COXpAaHIETCS JIUTENbHO B peaOMIUTAIlMOH-
HOM miepuoze [16, 17]. bonee Toro, oOHapy>KeHHbIE CTOHKHE
W3MEHEHHSI MUKPOUMPKYJISIIUN B ONEPUPOBAHHBIX JIOCKYTaxX
MOTYT OBITh TPETUKTOPOM XYIIIECH MPHUKHUBIIEMOCTH KOXK-
HOTO TpaHCIUTAHTaTa B MOCjeonepanuoHHoM mnepuozae [18].
ITo HEKOTOpPBIM aHHBIM, B TPAHCIUIAHTUPOBAHHOM JIOCKYTE
CYIIECTBEHHO HApYIIAeTCsl CIIOCOOHOCTh K SHIIOTEIHAIBHO-
3aBUCHMOM Ba30OAWJIATAIlMK, TIPHYEM 3TH HapyIIEHHs coXpa-
HSIOTCSI B TeUCHHUE 4 JIET MTOCIIe OIlepaiuy 1, BO3MOXKHO, SIBIISI-
FOTCS MTOCTOSTHHBIMH [ 19].

B nocniennme necsatnineTHs akTUBHO BEAYTCS HCCIIEIOBAHMS
BO3MOXXHOCTEH COXpaHEHHS U BOCCTAHOBJICHHSI MUKPOLIUPKY-
JSIIMYU KOXKH B ONIEPHPOBAHHOM JIOCKYTE M YCKOPEHUs peabu-
JUTAIHN TTOCIIE TIEPECATKH KOKHOTO JIOCKYTa C IIEIIbIO JINKBHU-
Januy nocueacTsui oxoros [20]. Hapsay ¢ ucnons3oBanueM
pa3HBIX CPOKOB U CIIOCOOOB IJIACTUKU [6] mpekpacHyro 3¢-
(heKTUBHOCTH JIEMOHCTPUPYIOT (PU3HOTEpareBTHUECKUE Me-
toxuku [7]. Ilockonbky nepdysust onepupoBaHHOTO JIOCKYTa
OOBIYHO JEMOHCTPHPYET TEHACHIMIO K YIYUIICHUIO B IEPHOJ
1-14 nneit nocne onepauuu [21], mpoBenenue pusnoTEpanuu
MOXXET OBITh HanOoJIee PE3yNbTaTUBHBIM HMEHHO B 3TH CPOKH.

Cpenn MHOTOOOpasust (HU3UOTEPANEBTHUSCKUX METOIUK
ocoboe MeCTO 3aHMMaeT »JJIEKTPOMAarHUTHOE H3JIydYeHHe
Hu3kol mHTeHcHBHOCTH (HY DMMW) MummmmerpoBoro aua-
Ma30Ha BOJIH. B OONbIIOM KOJNIMYECTBE 3KCIIEPUMEHTANIBHBIX
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U KIMHUYECKHX HWCCIEAOBaHUM yOemUTeNnbHO JNOoKazaHa (-
¢exruBHOCT HY DMMU npum BocnanurensHbIX Iponeccax [22,
23], HapyIIeHUsIX HEPBHOH TPOQUKH U mpoBoxuMmocTt [23],
MoKazaH aHTUNpoiaudepaTuBHBIN U pernapaTHuBHBIA 3 eKT
HHN O5MMU Ha coequHHUTENBHYI0 U KOCTHYIO [24-26] TkaHU.
B cBsi3u ¢ 3THM 0COOEHHYIO aKTyalbHOCTh IPHOOpPETAeT ak-
TUBHO M3ydaeMoe B nocienHue rogsl npumenenne HU OMU
B Pa3HBIX JAWANa3oHaX YacTOT JUIsl YIYYIIEHUS MUKPOLUPKY-
JSIIMY Y TTAIMEHTOB C XUPYPrUIECKOH KOPPEKIMEH MOCIeCT-
BUI 0)k0TOB. IIMJIOTHBIE 3KCIIEPUMEHTATIBHBIE MCCIIEIOBAHUS
MIPOAEMOHCTPUPOBAIN EPCHEKTUBHOCTh METOIUKHU B JaHHON
KITMHAYECKON cutyaruu [25, 27], ogHako JaHHOE HamlpaBie-
Hue TpeOyeT JalbHEeHIIero MoATBEePIKICHHUS.

Ieanb nccaenoBannst — M3y4eHHUE BIMSHUS Pa3INYHBIX Ba-
PHAHTOB SKCIIEPUMEHTAIBFHOTO 3JIEKTPOMAarHUTHOTO H3ITyde-
HUs KpaliHe BBICOKOH 4aCTOThI B COYETAHUU C O030HOTEPAIIU-
€l Ha COCTOSIHNE OKHCIIUTEIBHOTO METab0IM3Ma KPOBH KPBIC
Ha MOJIEJIH MIIEMU3HPOBAHHOTO KOKHOTO JIOCKYTA.

METO/IbI

IKCIepUMEHTAJIbHbIE ;KUBOTHbIE

OxcnepuMmeHT BelnoaHeH Ha 100 momoBo3pensIx B BO3pa-
cte ot 90 mo 100 mHeit Kppicax-camuax JTHHUK Wistar Maccoit
ot 200 1o 250 1, mosryueHHbIX U3 MUTOMHHKA «CTON00Bas —
¢unmana ¢eneparbHOTO TOCYIAPCTBEHHOTO OIOMKETHOTO Y4-
pexxaeHus Haykn «HaydHbIH HeHTp OMOMEIUIIMHCKNX TEXHO-
norudl  QenepasbHOrO MEITUKO-OMOJIOTMYECKOTO areHTCTBAY
B OCEHHE-3UMHHUI NepHoI.

Pa3menienue u cogep:xkanme

JKuBOTHBIE COnepKainuCh B YCIOBUSAX BUBApHs YHHBEPCH-
TETCKOH 3KCIEPUMEHTAIBHO-OMOIOTHYECKON KIIMHUKH (ere-
PaJIBHOTO TOCYAapCTBEHHOTO OIOKETHOTO 00pa30BaTeIbHOTO
yupexJeHus: BbIciiero oOpa3oBaHHs «[IpHBOIDKCKHNA wC-
CJIEIOBATENbCKUN MEIULMHCKUN YHHUBEpCUTET» MuHHCTEp-
cTBa 3apaBooxpaHeHust Poccuiickoit ®eneparuu (OPI'BOY
BO MMMV Munsnpasa Poccnn) (manee — BuBapuii) B co-
orBercTBuH ¢ pykoBorcTBoM ARRIVE (Animal Research:
Reporting of In Vivo Experiments) u mpaBuiamu paboThl
C KMBOTHBIMHM Ha OCHOBE ITOJIO)KCHHH XEJIbCHHKCKOH JeKia-
pammu u pekoMeHpmarmid, comepxkamuxcs B Jupekruse EC
86/609/ECC [28] u Kousenrmu Coseta EBporisl 1o 3amure
MI03BOHOYHBIX JKUBOTHBIX, WCIIONB3YEMBIX Ul AKCHEPHMEH-
TaJbHBIX U APYTUX HAy4YHBIX IIEJCH, HA CTAHAAPTHOM BOJHOM
1 MUIIEBOM pallOHE CO CBO60):[HI)IM JOCTYIIOM K IMHUIIC U BOJE,
110 2 )KUBOTHBIX B KJIETKE, pU ocBenieHnu 12/12 gacos.

Jluzaiin uccjenoBaHusi

Pabora oTHECeHA K paHIOMHU3UPOBAHHBIM HCCIIEIOBAHUSM.
OmnepaTruBHBIC BMEIIaTEIBCTBA, BBEACHNE IPENapaToB U 3a00p
OMOJIOrMYECKOTro MaTepHala OCyIECTBISIIOCH B YCIIOBUSX BH-
Bapusi. JlabopaTopHbIii 3Tan HCCe0BaHNUH MPOBE/IeH Ha 0ase
Jlaboparopun MeOWIWHCKON Omodm3nkm YHUBEPCHUTETCKON
xinaukn ®I'BOY BO [TMMY Munszapasa Poccun. biok-cxe-
Ma J3aliHa UcCcIe0BaHus MpeACcTaBlIeHa Ha pUCYHKe 1.

O0bem BbIOOPKH
JKuBoTHBIC OBLIM pa3felieHbl Ha 5 TPy, COCTOSAIIMX
u3 20 ocobelt, o MeToxy «KOHBepTOB». [ pymma | — uHTaKT-

Has (0e3 KakuxX-1nb0 MaHMMYJSIMHI), Tpymmsl 2, 3, 4 u 5 —
C OIEepaTUBHBIM BMeEMIATeIbCTBOM. JKHBOTHBIE TpyHIBl 2
(KOHTpOJNBHASA) HE TONyYadd KaKUX-THOO JIe4eOHBIX Ipolie-
nyp. Kpeicam 3-if 1 5-1 ONBITHBIX TPYyMIl B Te4eHHe 7 AHEH
npoBoauiHN KypcoBoe 10-munyTHOE Bo3zeiicteue DMU ¢ mo-
301t 0,06 mx. JKuBOTHBIE TpeThell TPYIITBI TOXyJaId 00ITy-
yenue DMMU ¢ mmanazonHom yactor 53-78 I'T1, >KMBOTHBIE
YEeTBEPTOH OINBITHON T'PyNIBl — BHYTPUOPIOIIMHHO WHBEK-
MM O30HHPOBAHHOTO (U3HOJIOTMYECKOTO pacTBOpa (Hachl-
miaomas KOHLEHTpalus 030Ha B O30HO-KUCIOPOAHOHN cMe-
cu — 3000 MKr/;m) eXemHEBHO B TEUECHHE 7 ITHEH B oObeMe
1 mu. Kpbicam 5-i rpynmsl pou3BOAMIM KOMOMHUPOBAHHOE
BO3JICHCTBHE: S)KSIHEBYIO 00paboTKy ucrounrkom SMI KBU
U BHYTPUOPIOIIMHHYIO O30HOTEPAIUIO (PEXUMBI IPUMEHE-
HMS BO3JCHCTBUM OBUIM aHAJIOTWYHBI UCITOIL30BAaHHBIM B 3-H
1 4-if OTIBITHBIX TPYIITIIaX COOTBETCTBEHHO).

[IpenBapuTenbHO NPOBEACHHBIN aHAIN3 HA HOPMaJIbHOCTb
pacrpeneneHui Ul BETUIHH BO3PacTa U MacChl KPBIC B IPYII-
nmax mo kpurepuio KoimoropoBa — CMupHOBa IOKazal,
YTO 3HAYMMOCTh HOPMAJIBHOTO 3aKOHA PACIPEIeNICHNS YHCII0-
BBIX 3HAQUEHHUH MO BO3PACTY HE OTKJIOHSETCA BO BCEX TPyMIax
KpbIC (p > 0,05). B cinydae pacnpeneneHus: YUCIOBBIX 3HaUe-
HUH 110 Macce B OfHOHU rpyrmme (¢ HOMEPOM 5) COOTBETCTBHE
HOPMaJILHOMY 3aKOHY OTKJIOHEHO (p < 0,05). [list moxazareib-
cTBa TOrO (haKTa, 4TO BO3PACT M Macca KPBIC CONOCTABHMBI
B TpyIIax, IPUMEHSJICS HellapaMeTpUIeCcKUil METo CpaBHe-
Hus 1o kputepuio Kpackena — Youmuca st cpaBHEHHS Me-
JIMaH MacChl B TPYINAax, a Ul CPABHEHUS CPEIHUX 3HAYCHUH
BO3pacTa B IPyNIIax IPUMEHSUIH apaMeTpUIecKuil OoqHO(aK-
TOPHBIM TUCIIEPCUOHHBIA aHanu3. Pe3ynbTrarel NpOBEPKH OfI-
HOPOIHOCTH TPYIII CPAaBHEHHS IIPUBEICHBI B Tabnue 1.

Jnst Bo3pacTta pa3yinyus B CpeIHUX 3HAYCHUSIX U ISl MacChl
pa3nuuus B 3HAYCHUSIX MEAMAH JUIS Pa3lIMUHBIX TPYIIT KPBIC
cratucThuyecku He 3HauuMsbl: p = 0,150 u p = 0,318 coorBer-
CTBEHHO.

Kputepuu coorBercTBHs
Kpumepuu éxnouenusn

B uccnenoBanre BKIFOYATUCH KPBICH THHUN Wistar Maccoit
ot 200 1o 250 1, My>KCKOTO I0Jila, B BO3pacTe TPeX MeCSIEB
(ot 90 mo 100 nHeit), 6e3 BUAUMBIX MATOJIOTUH B (PH3HUCCKOM
Pa3BUTHH U TPABM.
Kpumepuu neexniouenusn

Kpoicel nuann Wistar maccoii menee 200 u 6onee 250 r,
’KEHCKOTO TI0JIa, B BO3pacTe MeHee U 0Oojiee TpeX MecsIeB
(menee 90 u Gomee 100 mHEi); ¢ BUAUMBIMH IaTOJIOTHSIMH
B (DU3UYECKOM Pa3BUTHH, TPABMaMH, IPOSBICHUSIMH KOXKHBIX
3a00eBaHUH.
Kpumepuu ucknrouenusn

I'nbenp JKUBOTHOTO B XOJ€ IMPOBEJCHHUS ONEPATHBHOTO

BMEIIATENbCTBA, NATBHEHINEro MPOBEACHUs MPOLEeAyp U Ha-
OJIFOIEHUS.

Panpomuszanus

B COOTBETCTBHM C KPUTEPUSAMH BKJIIOUEHHS OBLIO OTO-
opano 100 xuBoTHBIX. B X0me uccnemoBanus ObutH chop-
MHUPOBAHBI IISTh T'PYII )KHBOTHBIX, BKIIOUEHHE B HUX KPBIC
OCYIIECTBISIOCh C IOMOIIBI0 PAaHAOMHU3AIMHA  METOIOM
CITy4aHBIX 4ucel. B 3TOM MeTome KakIOMy KHBOTHOMY
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Puc. 1. biiok-cxema nu3aiiHa HCCIEIOBaHUS

Ipumeuanue: b6a0ox-cxema cocmasnena asmopamu (coenacno pexomenoayuim ARRIVE). Cokpawenus: OMU — snexmpomacnummnoe
uznyyenue;, IMU KBY — snexmpomacnumnoe uziyuerue Kpaire 8blcOKOU 4acmomal.

Fig. 1. Schematic diagram of the research design

Note: performed by the authors (according to ARRIVE recommendations). Abbreviations: DMHU — electromagnetic radiation;, MU
KBY — ultrahigh frequency electromagnetic radiation.

Tabnuna 1. Menuansl, nepBbiii 1 Tpetuii kBaptuin (Me (Q1-Q3)) ass Macchl ¥ cpeHIE 3HAYCHUS CO CTaHJAPTHBIMU
OTKJIOHEeHUsAMH (M + SD) nis Bo3pacTa KphIC B HCCIETYEMBIX IPyIINax

Table 1. Medians, first and third quartiles (Me (Q1—Q3)) for weight and mean values with standard deviations (M + SD) for
the age of rats in the studied groups

I'pynna 1 I'pynma 2 I'pynma 3 I'pynna 4 I'pynma S Kpurepuii
Beau et (n = 20) (n = 20) (n = 20) (n = 20) (n =20) 3HAYHMOCTH
Bospacr, auu 0445274 | 9430+£262 | 9390+£222 | 9430+£283 | 94,65+2,58 p=0,150*
225,0 235,5 (217,0— 2255 225,0 223,0 o aren
Macce, ¢ (215,3-238,3) 243,5) (2153-2393) | (2090-2403) | (1882455 | P~ 0318

Tpumeuanus: mabauya cocmagiena agmopamu; * no kpumepuro Quwepa, ** no kpumepuro Kpackera — Yonauca.
Notes: the table was compiled by the authors; *according to Fischer’s criterion, **according to Kruskal-Wallis test.

HOTO JIOCKyTa. B mocieonepaiiioHHOM NepHoje Ha KpBIC,
pacmpesieNIeHHBIX paHee B KOHTPOJIbHYIO Ipymiy (KOTOpoi
COOTBETCTBOBAJ HOMED B 3aIMCKE 2) U TPH ONBITHBIE TPYIIIHI
cpaBHeHMsI (HOMepa B 3amuckax 3, 4 u 5), OKa3pIBaJIM pas-
JMYHBIE BO3CHCTBUS.

MPUCBOCH MOPSIKOBBIA HOMEpP B BHJE HATypaJbHOTO YHCIIA
ot 1 no 100. C momomisio HancTpoliku Excel «Anamu3 naH-
HBIX», UCTIONB3Ys ONIiio «Beidbopkay, GopMupoBaIn U3 Ha-
TypaJbHBIX YHCEN, COOTBETCTBYIOIIMX HOMEPY XHBOTHOTO,
ATk rpymm mo 20 uieHoB. Beibop yxke rpymm st Ha3Haue-

HUS OTIPEIETICHHOTO BMEIIATENbCTBA OCYIECTBISUIN C IOMO-
IIBI0 METOIa KKOHBEPTOBY». B 3aKpBITYIO cHCTEMY MTOMEIIAIH
IIATh 3alMCOK ¢ HoMmepamu oT | no 5. V3Bnedenue 3amu-
CcKkM ¢ HoMep | yka3pIBaJio Ha OTCYTCTBHE BMEILATENbCTBA.
OcTanbHBIM )XUBOTHBIM OCYLIECTBIISIIOCH OIIEPAaTUBHOE BME-
LIATENBCTBO — MOJEIMPOBAHHE HIIEMHU3NPOBAHHOTO KOXK-

O0ecnneyene aHOHUMHOCTH JaHHBIX

Wndopmanmeid o pacrnpeneseHU XKUBOTHBIX Ha TPYIIIBI
pacnojarajl pyKoBOAUTCIIb UCCIICAOBAHUS A K MapTyceBI/I‘{.
OHGHKa PE3YIbTATOB U aHAJIN3 IMOJYYCHHbIX NAaHHBIX ITPOBO-
JUIINACH KOJIJIEKTHUBOM aBTOpOB 663 BBCIACHUA JOIIOJIHUTCIIb-

HBIX JIWII.
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HToroBbie moka3areau (MCX0Abl MCCIET0BAHUS)

I/ITOFOBLIM IIOKa3aTrcjaeM HUCCICAOBaHUsA SIBUJIACh OLCHKaA
OKHUCIIUTCIIBHOTI'O M€Ta6OJ'II/I3Ma KPOBH KPBIC HA MOACIN HUIIIC-
MH3UPOBAHHOT'O KOXHOT'O J'IOCKyTa 10 BIUAHUEM Pa3JIMIHbIX
BapUaHTOB 3KCHepHMeHTaJ’ILHOI7[ TCparuu.

IKCcIepUMEHTAJIbHbIE MPOLEAYPbI

VY kpsic rpynn 2 (KOHTponbHas), 3, 4 U 5 Ha 3NUIUPOBaAH-
HOM MOBEPXHOCTH CHHHBI OBIJIO OCYIIECTBIEHO OTIEPATHBHOE
BMEIIATENHCTBO MO BHYTPUMBIILICYHBIM HapKo3oM (301eTni
+ Kcuna). [IpenBaputensHo 3a CyTKH A0 ONEpaTHBHOTO BMe-
[IaTeIbCTBA MPOBOIMIACH SIUISLMS BOJOCSHOTO MOKPOBA.
OmnepanmoHHoe ToJe 00pabaTHBATOCH CHUPTOBBIM PACTBO-
poM xuyoprekcuanHa. Ilociae pasMeTKH Ha CIHHKE KPBICHI
BBIKpaMBaJICs JIOCKYT, BKJIIOYAIOIIMHA B ce0sl KOXY M CcOOCT-
BEHHYIO MBILIIY KOXK pasMepoM 3x10 c¢cM ¢ OCHOBaHUEM
Ha TOPU3OHTAIBHOW JIMHWHM, COCAWHSIOUICH YINIBI JIOMATOK.
3areM JIOCKYT 0e3 HaTshHKEHHs YKJIAAbIBaJICsS Ha MECTO U IpH-
IIMBAJICS Y3JIOBBIMH IIBAMH aTPaBMATHYHBIM IIOBHBIM Mare-
puaiom 4.0 (puc. 2). 310 T03BOISIIO cHOPMUPOBATH KOKHBIN

B

JIOCKYT Ha MUTAoUIel HOXKKE C 0CEBBIM THIIOM KpOBOOOpalie-
HUSI ¥ IPUBOJINIIO K BOSHUKHOBEHHUIO OCTPOM HIIEMHH C 00pa-
30BaHUEM HEKpO3a B AUCTAJIbHOM YacTH JIOCKYTa, YTO MO3BO-
JISII0 UCTIONB30BaTh JAHHYIO MOJAENb ATl U3YUCHUs BIMSHUS
(u3nueckux GpakTopoB HA «BBKUBAEMOCTBY JIOCKYTA.

B xoHTpONBHOM Tpymme 2 (n = 20) mocie onepannuy JKUBOT-
HBIC OCTaBAINCH MO HAOTIOACHHEM, HE IMOTydast KaKUX-JH-
60 neueOHBIX mponenyp. Kppicam Tpex Apyrux rpynm B Te-
YyeHue 7 JHEeW MPOBOIMIM KypcoBOe JieueOHOe BO3AEHCTBHE.
KusotHsle, Bomenmme B 3-to rpymnmy (r = 20), momydanu
10-muHyTHOE OONMYydeHne DMMU ¢ mo3zoit 0,06 MJIx u ¢ aua-
na3oHoM 4acToT 53—78 I'T', cooTBETCTBYIOIUM KpaiiHe BBI-
cokouactotHomy auanazony (KBY). B 4-ii rpymme (n = 20)
KPBICHI MTOJTy4ald BHYTPUOPIONIMHHO HHBEKIIMU 030HUPOBAH-
HOTO (PM3HOJIOTMYECKOTO PacTBopa (HACHIIAIONIAs KOHIICH-
Tpaius 030Ha B 030HO-KHUCIOpOmHOU cmecH — 3000 MKr/im)
TaKXe €XEIHEBHO B TeueHHe 7 guer B oobeMe 1 mir. O30H
B KHCJIOPOA-030HOBOM CMECH IOTydaiu OT 030HaTopa «Mezmo-
30HC-CHCTEM)» C HO30M 0;0,6 MKT Ha OJHO XHABOTHOE. KoH-
nenTpamuio O, B (PH3MONOTHYECKOM DACTBOPE ONPENEISITH

Tr

Puc. 2. DTans! onepanuu 10p3albHOTO KOXKHOTO JIOCKYTa Ha MUTAIOMIEH HOKKE C OCEBBIM THIIOM KpOBOOOpameHus: A —
pa3MeTka (0OTMeUeHO CTpelkaMu); b — BEIKpaWBaHHE M OTCEMapoBKa JIOCKyTa (BBIAECNICHO GUTYpoii); B — ykmanbiBanue
JocKyTa (BeLAeNeHo purypoit); I — ¢ukcanms KoKHOTO JIOCKyTa (OTMEUEHO CTPETKAMH)

Hpu/weqayue: PUCYHOK 8blNOJIHEH aemopamu.

Fig. 2. Stages of the dorsal skin flap operation on a vascular pedicle with axial blood circulation: A — marking (marked with
arrows); b — excision and detachment of the flap (marked with a figure); B — placement of the flap (marked with a figure);

I' — fixation of the flap (marked with arrows)
Note: the figure was created by the authors.
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C TMOMOINBIO aHaAJK3aTopa 030Ha B xkuAKuX cpegax MKOX-5
(ceprudukar coorBerctBus RU.C. 31.001.A Ne 29545-05,
r. Kupos). BxitoueHHBIM B 5-10 rpynmy >KUBOTHBIM (1 = 20)
TIPOM3BOIMIN KOMOMHHPOBAHHOE BO3/CIHCTBHUE: E€KETHEBYIO
o0paborky ucroynnkom OMU KBY u BHYTpHUOpPIOLIMHHYIO
030HOTEpanuio (PEeXUMBI NMPUMEHEHHS BO3JICHCTBHH OBLIN
AQHAJIOTMYHBI UCTOJIB30BaHHBIM B 3-i u 4-i rpynmax). Co-
Jiep’)KaHue JKUBOTHBIX IOCIE ONEPallMOHHOTO BMEIIATEIbCT-
Ba OBLIO OAMHOYHEIM. BosneiictBue DOMU HaunHaIM B J€HL
OIIEPaTUBHOTO BMEIIATENbCTBA M IPOAOIDKAIN €XETHEBHO
JO CelbMBIX CYTOK IIOCJIE€ OIIEPaTHBHOTO BMELIATEIbCTBA.
Bo Bpems oGmydenust kpbichl 3-if u 5-if rpynn ¢ukcupoBa-
JIUCh B NIEHAJIE U3 OPTaHUYECKOrO CTEKIIA B MOJIOKEHHUHN JIEKa
HAa XHUBOTE. B kauecTBe NCTOUHUKA HU3KOUHTeHCUBHOrO OMMU
KBY wucmons30Bani CepuitHO BBIMYCKaeMbIil ammapar «AM-
OUT-0,2/10-01» ¢ mymosiM OIMU 53-78 I'T'y (OO0 «Dus-
Tex», H. Hosropon, Poccus). [1o yposaro momuocTH (1 MBT)
U CIIEKTPY CHT'Hajla TeHepaTtop nprbopa OiIM30K K cOOCTBEH-
HBIM H3JIy4eHHSIM OMOOOBEKTa, U4TO PE3KO CHHKAET BEPOST-
HOCTb KaK OJM3KHX, TaK U OTAAJIEHHBIX MOOOYHBIX I3PPEKTOB
[27]. CnextpasipHas IUIOTHOCTH MOIIHOCTH IIyMa IpHOOpa
(4x107"7 B1/T'r) xapakTepu3yeTcsi BBICOKOH OJHOPOTHOCTBIO
(3 nb), uro mpegnonaraer GONBUIYIO MOBTOPSIEMOCTD H OfI-
HO3HAYHOCTHh TPAKTOBKH pe3yNIbTaTOB BO3AEHCTBUS. B pabo-
T€ WCIIONBb30BAIN IMJIMHAPHUECKYIO HAacaJKy ammapara Ta-
KUM 00pa3oM, 4TOObI PACCTOSHUE MEXAY KOHIIOM BOJHOBOJA
1 00BEKTOM COCTABISUIIO 2—3 MM.

OreHKa OKHCIUTEIHHOTO MeTaboIM3Ma KPOBH OCYIIECTB-
ns1ach B OMOJIOTHUYECKOM JKUAKOCTH (KPOBH). Y KMBOTHBIX
BCEX IPYMII IPOBOAWIN MOTyIeHHE 00pa3IioB KPOBH U3 MOIb-
SI3BIYHON BEHBI, IIPUYEM y KpBIC NEPBOM (MHTAKTHOM) rpyI-
16l — OTHOKPATHO, @ y MPEJCTaBUTENIEH OCTAIBHBIX TPy —
kparHo (Ha 3, 7 u 14-e cytku). J{na uccnenosanus OanaHca
MIPO- ¥ aHTUOKCHJIAHTHBIX CHCTEM HCIIOIb30BalN KPOBb, CTa-
Onnm3npoBaHHyIo nuTparoM Harpus (1:9).

B 1u1a3me 1 B3BECH OTMBITBIX SPUTPOLUTOB B (DH3HOIOTHYE-
ckoM pactBope (1:4) u3y4yanu akTHBHOCTH MPO- M aHTHOKCH-
JAHTHBIX CHCTEM C TIOMOIIIBIO BEICOKOUYBCTBUTEIEHOTO METOAA
Fe-nnnynupoBaHHOH OHMOXEMHIIOMHUHECIICHIIMK HA OMOXEMH-
momuHOMeTpe BXJI-06 (H. HoBropox). B kadecTBe o11eHOUHBIX
rapaMeTpoB HMCHOJIb30BAIIM: CBETOCYMMY OHOXEMHIFOMHHEC-
neHuH 3a 30 ¢, KOTOpyIo MPUHATO PacCMaTpPUBATh KaK MHINKA-
TOP MHTEHCUBHOCTH MEpeKUCHOro okucienus aunuaos (ITOJI)
B 1u1a3Mme (ompexensercs B yci. ef. [10JI) n nepeknucHyro pe3u-
CTEHTHOCTH B putTporurax (IIP3J) (Taxke BbIpaxkaeTcs B yCII.
en. I1IPD); oOmiyo akTMBHOCTh AHTHOKCHIAHTHBIX CHCTEM
(AOA), paccunThiBaeMyl0 Kak TaHT€HC yIJia HaKJIOHA KHHe-
THUYECKOW KPHBOM XeMITIOMHUHECHEHINN tg 2 O (BbIparkaeTcs
B yci. ea. AOA) [29]. [ns oleHKHM WHTEHCHBHOCTH IIpoIiecca
[TOJI onpenensinm ypoBeHb coziep KaHHsl BTOPHYHOTO MPOTYK-
Ta cBOOOHOPAANKAIBHOTO OKHCIIEHHS — MaJIOHOBOTO JHaJlb-
neruna (MJIA) (MMonb/n) B TIa3Me U TeMONTU3aTe OTMBITBIX
sputpounToB (1:10) mo meromy M. Uchiyama, M. Mihara [30].
AxtuBHocTs COJl ompenensny B reMONN3aTe OTMBITBIX pH-
TporroB (1:10) mo mHrHOMpoBaHUIO OOpa30BaHUS MPOIYK-
Ta ayrookucyienus: aapeHanuHa (EJl/mr Genxa). st oueHku
aKTUBHOCTH KaTajia3bl B T€MOJIM3aTe€ OTMBITBIX 3PUTPOLMTOB

(1:100) ucrosnp30Bau CrieKTpopoToMeTpruIecKkuiit Mmetox [29].
Pacuer yaenpHON akTHBHOCTH (DEPMEHTOB MPOBOMIIN 110 KOH-
LEHTpaluK OeKka MoAu(GUIIMPOBAHHBIM MeToioM Jloypu.

Yxox 32 )KUBOTHBIMU M MOHUTOPUHT

JKuBOTHBIE CONEPIKATNCH B YCIOBUSIX BUBAPHSI IO CO CBOOO-
HBIM JIOCTYTIOM K ITUILIE ¥ BOJIE, [IOCJIE OIIEPATUBHOT'O BMEIIIATEIIb-
CTBa JKUBOTHBIE SKCTIEPUMEHTAIIBHBIX TPYII (2—5) comepKanch
1o 1 )XMBOTHOMY B KJIeTKe. [10 OKOHYaHNH MCCIIeJOBaHNI KpbIC
W3 DKCIIEPUMEHTA BBIBOIMIIM TI0J] 001l aHecTe3nel ¢ npume-
HEHHEM TIperaparoB 30JI€THII B JO3UPOBKe 60 MI/KT M KCHIIa3H-
Ha TUIPOXJIOPU — 6 MI/KT, BHY TPUMBIIICYHO.

CraTucTuyeckue npoueaypsl
Ilpunyune pacuema pazmepa ¢vloopKu

[IpenBapuTenbHBIN pacdeT BEHIOOPKH HE TPOU3BOIUIICS.
Cmamucmuueckue mMemoovt

@axTuueckuii Marepuat, MOMYYeHHBIH NpH IPOBEIECHUU
UCCIeIoBaHNi, ObUT 00pabOTaH METOIOM BapHalMOHHOH CTa-
THCTHKHA. YUncoBble BBHIOOPKH MPOBEPSIINCH HA COOTBETCTBHE
HOPMaJIbHOMY 3aKOHY DPAaclpeieneHHs C MOMOILBI KpPUTEpH-
eB Komvoroposa m CmupHosa. [Ipu onmcarensHON CTaTHCTH-
Ke pacrpesiesieHnid, KOTOpble COOTBETCTBOBAIM HOPMAILHOMY
3aKOHY paclpeesieHus, BBIUHCIIN CpefHHe BeMWduHbI (M)
U CpemHeKBajparmdeckoe oTkiIoHeHue (SD) B Bume M =+ SD.
[Ipn omnucarenbHOW CTaTHCTUKE paclpeleNeHnl, KOTOpble
HE COOTBETCTBOBAIN HOPMAJILBHOMY 3aKOHY PacIIpeieTICHHsI, BbI-
yucssa menuany (Me), nepssiit (Q1) u Tpernii (Q1) kBapTiim
B Buzie Me (Q1-Q3). IlomapHo cpaBHHBAJIM C TIOMOIIBIO KPH-
Tepusi CTBIOZICHTA JUISl HE3aBUCHMBIX BBIOOPOK ¢ HOPMaJIbHBIM
pacrpeesieHIeM JHceN BRIOOPKH (JU1s1 3aBUCHMBIX BEIOOPOK —
napHblil kputepuit CThIOIEHTA) WM C IOMOIIBIO KPUTEpHs
ManHa — YUTHHM JJ1sl HE3aBUCUMBIX BEIOOPOK O3 HOPMaJIbHOTO
pacnpeneneHus Yruce BEIOOPKH (U1l 3aBUCHMBIX BBIOOPOK —
kputepuid Britkokcona). [Ipu cpaBHeHHH Bcex TPy A1 TPy
C HOPMAJIbHBIM 3aKOHOM PacIpenesICHHUs IPUMEHSUTN OqHO(aK-
TOPHBIH JIMCTIEPCUOHHBIN aHaIN3 1o Kputeprio duiiepa U s
TPYIII C OTCYTCTBHEM HOPMAJIBHOTO 3aKOHA pacIipe/ie/ieH s paH-
TOBBIN OTHO(AKTOPHBII aHAN3 0 KpuTepuio Kpackena — You-
nmca. YpoBeHb CTaTUCTHUECKoH 3HaunMocTH p < 0,05. Pacuerst
MPOBOIIMJINCH C HCIIONB30BAHMEM IIPOTPAMMHBIX KOMILIEKCOB
MS Office 2013 (Microsoft Corporation, CIIIA), «Statisticay, v.
10 (StatSoft, CIIIA). Pe3ymsrarsr 00paOOTKH MEPBUYHBIX TaH-
HBIX [PEJICTABJICHBI B BUIE THCTOIPAMM.

PE3YJIBTATBI

VYCTaHOBIICHO, YTO Y KPBIC IPH MOJEIHPOBAHUU KOXKHOTO
nedexTa U 3aMelIeHUH ero ayToJNOCKYTOM HUMEET MECTO JIO-
CTaTOYHO CYIIECTBEHHOE, CTATHCTHYECKH 3HAYMMOE IOBBI-
IICHHE HMHTEHCUBHOCTH CBOOOJHOPAIHKAIBHBIX IIPOLIECCOB
(Ha 51,8% OTHOCHTENBHO 3MOPOBBIX XHUBOTHBIX; p < 0,05;
puc. 3). DTo co3maeT MPEeATOCHUIKH IS Pa3BUTHS BTOPUIHOTO
OKHCJIUTEIILHOTO MOBPEX/ICHHS KJIETOK M TKaHEeH, BOSHUKAIO-
IIETO B OTBET Ha Halu4ue Je(eKTa KO)KHOTO IIOKPOBa.

BBIsSIBIICHO, YTO pa3IMYHbIC BAPHAHTHI IPUMEHEHHON JKCIIe-
pHMeHTaﬂLHOﬁ TE€palr OKa3bIBAIOT HECOJUHAKOBOC BJIMAHUC
Ha MHTCHCHBHOCTbH IEPEKUCHOTO OKUCICHHS JIMIUIOB. Tak,
yKe Ha 3-M CyTKH dKcrepuMeHTa npumenenne KBY-nzmyude-
HUS CyIiecTBeHHO cHmkaeT yposeHb I10JI (na 11,3% otHo-
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Puc. 3. Cpennane 3HaueHUSI HHTEHCUBHOCTH JIUIIOTIEPOKCU AN B TUIa3Me KPOBH KPBIC UCCIEAYEMBIX TPYIIIT IPH pa3ind-

HBIX CpOKax HaOJFOIEHU I

Tpumeuanue: pucynox evinonnen asmopamu. Cokpawjenusa: KB4 — snekmpomaznumnoe uznyuenue Kpaiine evicokoti wacmomst, OT —
ozonomepanus; KBY+OT — couemanue KBY-mepanuu u ozonomepanuu; I10J] — nepexucnoe oxucnenue 1unuoos.
Fig. 3. Mean values of lipid peroxidation intensity in the plasma of rats from the studied groups at different observation pe-

riods

Note: the figure was created by the authors. Abbreviations: KB4 — electromagnetic radiation in the high-frequency range; OT — ozone
therapy; KB4+OT — combination of ultrahigh frequency (UHF) and ozone therapy, I10JI — lipid peroxidation.

CHUTENBHO YPOBHS, XapaKTEPHOTO JUISI MHTAKTHBIX KMBOTHBIX;
p < 0,05). IIpu 5TOM O30HOTEpamus AEMOHCTPHUPYET Oojee
BBICOKMH YPOBEHb HMHTEHCHBHOCTH CBOOOIHOPAIMKAIbHBIX
mporeccoB (14,72 ycn. en.), He MMEIOIIMAN 3HAYUMBIX pa3-
nuuuil ¢ rpynnoii, nomydasmeid KBU-tepanuto, HO u He OT-
JMYaBIIMHACS OT >XHWBOTHBIX KOHTPONBHOM rpynmel (p >
0,05 mnst obomx crmyuaes). Hanbonee HU3KHMIA ypOBEHB IHOKa-
3ateist B JIaHHOW Touke HaOmromenus (13.43 ycu. en.) orme-
Yaau TpH HMCHONb30BaHMM KoMmOuHanmu KBY-uznydeHus
U CHCTEMHOH O30HOTEparuH, MO3BOJSIBIIECH CHHXKATh WHTEH-
CHBHOCTB MEPEKHCHOTO OKUCIICHNUS JIMIUIO0B B IJIa3ME KPOBH
KHUBOTHBIX Ha 14,7 % oTHOCHTENBHO KpbIc 0e3 nedyeHus (p <
0,05), onHako ypOBHS MHTAaKTHOH I'pyIIBI TaKXKe TOCTUTHYTh
He ynanoch. Yepes 7 nHEH mocie MOAEIMPOBAHUS KOXKHOTO
nedekra B KOHTPONBHON TpyImie He HaOMomaaw BBIPAXKCH-
HOHW TEHIEHIMU K BOCCTAHOBJICHUIO HHTEHCUBHOCTH JIMIIOIIC-
POKCHJAIIMK, OHA OCTaBaJIach BBIIIC 3HAUCHUH, XapaKTEPHBIX
JUTSl IHTAKTHBIX KpbIC, 14,86 1 10,58 yci1. el. COOTBETCTBEHHO
(+43,3 %; p < 0,05). HanpoTuB, npuMeHeHNE BceX BapHAHTOB
9KCTIEPUMEHTAIIBHOW Tepanuy OOECIeunBaIO yMEHbBIICHHE
BBIPOKEHHOCTH TUIEPOKCHIALNK, Haubojee CYyIECTBEHHOE
TIPY UCTIOIBb30BaHUH BHY TPHOPIOIIMHHOTO BBEJICHUS] O30HUPO-
BaHHOTO (hpn3HoNIOTHYEeCcKoro pacTBopa (-24,8 %) u ero couera-
aus ¢ KBY-tepammeii (-30,2%; p < 0,05 mist obonx BO3zIei-
CTBUH O CPAaBHEHUIO C KOHTPOJIBHOHN rpymmoi). Kpome Toro,
CliellyeT MOAYEePKHYTh, YTO XKUBOTHBIE, TI0JIyYaBLINE 030HOTE-
pario, TaK)Ke CTaTUCTUYECKH HEe OTIIMYAIIUChH 110 3HAYCHUSIM
WHTEHCHBHOCTH JIMIIONIEPOKCHIANH OT MHTAKTHBIX. K 3aBep-
IICHUIO SKCTIepuMeHTa (Ha 14-e CyTKu mociie HaHeCEeHUs TPaB-
MBI) BCE KPBICHI JIEMOHCTPHUPOBAJIH BOCCTAHOBJICHUE YPOBHS
CBOOOTHOPAAMKAIBHBIX TIPOIECCOB, O YEM CBHIETEIBCTBYET
OTCYTCTBHE CTAaTUCTUYECKH 3HAYMMBIX Pa3JINdnii OTHOCHTEIb-
HO >KUBOTHBIX, KOTOPBIM HE (DOPMUPOBATH KOXKHBIH JIOCKYT.

BTOpEIM KOMITOHEHTOM aHaIN3a CIIy>KHJIa 00IIast aHTHOKCH-
JTAHTHAs aKTUBHOCTH IUIA3MBI KPOBH JKUBOTHEIX (puc. 4). BbI-
SIBJIEHO, YTO y KPBIC KOHTPOJIBHON TPYIIIbI JAHHBIN Mapamerp
cHKeH Ha 52,8% OTHOCHTENBHO 3[0POBBIX JKUBOTHBIX (p <
0,05). B cOBOKYITHOCTH ¢ HapacTaHWEM HHTCHCUBHOCTH JIAIIO-
MIEPOKCHIAIINH Y ONEPHPOBAHHBIX KPBIC 3TO CBHAETEIHCTBYET
0 HAJIMYUH y HAX OKHCJIUTEIBLHOTO CTPecca, KOTOPBIM HyXaeT-
sl B IaTOT€HETUYECKON KOppeKLMU. BO3MOXXHOCTH Tpex Bapu-
AHTOB SKCIIEPUMEHTAILHOW Tepariy ¥ ObUIM M3y4YEHBI B paM-
Kax uccnenoBanus. [lokazano, 9To Bce TeCTUpyeMble (aKTopbI
CIOCOOCTBOBAIM YBEINYCHNIO aHTHOKCHIAHTHON aKTHBHOCTH
OMOIOTHYECKOI KHUIKOCTH yXKe K 3-M CyTKaM JKCIEpHMEHTa,
NpUYeM Jake H30JMPOBAHHOE IPUMEHEHHE O030HOTEepaIiu
W 3JIEKTPOMArHUTHOTO M3JIyYEHUs] O0ECIIEUMIO BBIPAKEHHOE
TIOBBIIICHNE YPOBHS MOKA3aTeNs 0 CPABHEHUIO C )KUBOTHBIMHU
KOHTpobHOU Tpymsl 70 0,756 1 1,004 yci.en. cooTBETCTBEHHO
(+76,2 u + 134,0% nns yka3aHHBIX ()aKTOPOB COOTBETCTBEHHO;
p <0,01 qs oboux ciydaes). [Ipr 3TOM HCTIOIB30BaHKE TONB-
ko KBU-06paboTku He MO3BOHIIO JOCTUTHYTh YPOBHS HHTAKT-
HBIX KpbIC (p < 0,05), a BHyTPHOPIOIIMHHOE BBEICHHE O30HA
00ecreyrnIo HOpMAIN3ALHIO PACCMATPUBAEMOTO TTOKA3aTelIs.

WHTtepecHo, uTO coyeTaHue JieueOHBIX BO3JEHCTBHU CIIO-
COOCTBOBAJIO JOCTH)KEHHMIO KOOTEpaTHBHOTO 3ddekra yxe
B pPaHHEM IOCTTPAaBMAaTHYECKOM MEPHOIE, YTO IPOSBIIOCH
B HapaCTaHUH aHTUOKCHJAHTHOTO MTOTEHIINAIA I1a3Mbl KPOBU
B 2,94 pa3a 1o CpaBHEHUIO C )KUBOTHBIMH, KOTOPBIM MOJIEITUPO-
BaJI (hopMHpOBaHUE KOXKHOTO JlockyTa (¢ 0,429 o 1,261 yce.
exn.), u Ha 38,6 % — OTHOCHTENBHO 300pOBbIX KpbIC (p < 0,05).
C y4eToM TOTO, 4TO B 3TOM pEKHUME (PUKCHPOBATH MHHUMAIIb-
HYIO CTENEHb IOBBIIICHHS WHTEHCUBHOCTH JIMIIONEPOKCH-
JIallii, MO)KHO yTBEPKJaTh, YTO OH JaeT BO3MOXXHOCTbH pea-
JIM30BaTh MAakCUMAJbHO IIOJHBIA aHTHOKCHIAHTHBIA 3(deKT
Y KyIIHPOBaTh OKHCIUTEIBHBIH CTpecC.
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Baustnre KBY-030HOTEpanuu Ha COCTOSIHIE OKMCAUTEABHOTO MeTa60AN3Ma KPOBH KPBIC C HIIIEMHU3HPOBAHHBIM KOMKHBIM AOCKYTOM...
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Puc. 4. Cpennue 3HaueHHst 0OLIeH aHTHOKCHAHTHOW aKTHMBHOCTH TUIa3Mbl KPOBU KPBIC MCCIIENYEMbIX T'PYIIIT IPH pa3ind-

HBIX CPOKaxX HAOIIOCHUS

Ipumeuanue: pucynox gvinoanen asmopamu. Coxkpawenus: KBY — snexmpomaznumnoe usnyuenue kpatine vicokou uacmomsi;, OT —
ozonomepanus,; KBY+OT — couemanue KBY-mepanuu u ozonomepanuu; AOA — axmugHoCms aHMUOKCUOAHMHBLX CUCTEM.

Fig. 4. Mean values of total antioxidant activity in the plasma of rats from the studied groups at various observation periods

Note: the figure was created by the authors. Abbreviations: KB4 — electromagnetic radiation in the high-frequency range; OT — ozone
therapy; KBUY+OT — combination of UHF and ozone therapy; AOA — antioxidant system activity.

B Oosee mo3mHuE CPOKH B OTCYTCTBHE JOIOJIHUTEIBHOTO
JICUCHUs] TIPOMCXOAWIA JIMIIb YacTHUYHAs KOPPEKUMs Hapy-
LIEHUH OKHCIUTEILHOTO METaboM3Ma KPOBH, O YeM CBHJIE-
TEJIBCTBYET COXpPAHECHUE OOIIeH aHTHOKCHIAHTHOW aKTHBHO-
CTH TJIa3Mbl KpOBU Ha ypoBHe 68,7 u 81,5% oT 3HaueHUil,
XapaKTepHBIX A KPBIC MHTAKTHOM Ipymnnsl, Ha 7-if u 14-i
JIeHb DKCIEpPUMEHTa cooTBeTCTBeHHO (p < 0,05 mis oboux
ciydaeB). Bece mpuMeHeHHBIe BapHaHTHI TEPAMK MO3BOJISIH
KyIHpOBaTh AAHHBIA MucOandaHC MpO- M AHTHOKCHJIAHTHBIX
(hakTOpOB IMJIa3Mbl KPOBH, ONHAKO HauOosiee 3(hHEKTHBHOM
OKazajach KOMOMHAIHS JIOKaJIbHOW 00paboTkH tockyTa KBU-
W3JTy4EeHHEM U CUCTEMHOM 030HOTEparuu, KoTopas odecreyu-
BaJIa MojJ/Iep)KaHie aHTHOKCHIaHTHOTO MOTEHIMaj1a OUOIOru-
YeCcKoW KMIKOCTH Ha YPOBHE CYIIECTBEHHO 00Jiee BBHICOKOM
0 CpaBHEHHIO ¢ (husnosoruueckum (+43—45% OoTHOCHUTEINb-
HO KpBIC HHTAKTHOU Tpynisl; p < 0,05).

Taxoke mpoBesieHa OIEHKa CIBUTOB KOHIIEHTpAIlUU BTOPHY-
HOTO MPOAYKTa JIUIONEPOKCHIAIMM — MAaJIOHOBOTO HAJIb-
Jeruaa — B IUIa3Me KPOBU KPBIC c(hOPMHUPOBAHHBIX TPYIII
(puc. 5). YcTaHOBIEHO, YTO TOJIBKO Y ONEPUPOBAHHBIX KUBOT-
HBIX, TOJy4aBIINX UCKIIOYUTENBHO 06a30Boe JIeUueHHe, Ha 3-U
CYTKH JKCIIEpHUMEHTa UMEJI0 MECTO BBIPAXKCHHOE HapacTaHUe
JTAHHOTO IOKa3aTens 10 CPaBHEHUIO C YPOBHEM, XapakTep-
HBIM JUTsI 30pOBBIX KpbIC (+58,1%; p < 0,05). B ocranbHbIX
rpynmnax HaOmonanu Oosee HU3KYIO KOHIIGHTPAIMIO paccMa-
TPUBAEMOTO METaboJINTa OTHOCHUTEJIBHO YPOBHS XHBOTHBIX
KOHTPOJIGHOW TPYMIIbI, OHAKO OHAa CTATHCTUYECKH 3HAYMMO
MpeBBIIIANa 3HAUYCHUsS, XapaKTepHbIE IJISI MHTAKTHBIX KPBIC
(p < 0,05). Cnenyer OTMETUTh, YTO HaWOOJIEE BBIPAKCHHOEC
HOpMaJM3yIollee BIMsSHIE Ha M3y4aeMbli TOKa3aTesb HaOro-
Jlalii IpY KOMOWHHMPOBAHHOM BO3AEHCTBUU, YTO MOJHOCTBIO
COOTBETCTBYET [MHAMHKE HHTCHCHBHOCTH CBOOOIHOPAJIH-
KaJIbHBIX MPOLIECCOB ¥ aHTUOKCHJIAHTHOTO IMOTEHIMaNa OHo-
JIorHUecKoit uakoctu. CiaeoBaTeNbHO, MOA00HbIN BapHaHT,
BKJIIOYAIOUTUH OHOBpEMEHHOE IpoBeaeHue kypcos KBU-te-

parnuu 1 030HOTEpaIuy, 00eCeYnBaeT MaKCUMAaJIbHBIA aHTH-
OKCHJIAaHTHBIN CUCTEMHBIN 3 (DeKT.

B nanbaeimem, Kk 7-M CyTKaM, ypOBEHb MajIOHOBOIO JU-
anplerufa B IUIa3Me KPOBHM JKMBOTHBIX HOPMAaJIM30BAJICS
HE TOJIBKO TIPY KOMOWHHPOBAHHOM JICYCHUH, HO M TIPU M30JIH-
POBaHHOM BHYTPHOPIOIIMHHOM NMPUMEHEHHH 030HUPOBAaHHO-
ro ¢usnorornueckoro pacteopa, rorna kak KBU-nzmydenue
B (hopMe MOHOTEpaIuK He o0ecrieyrBaeT noJooHoro addexra,
9TO U 00YyCIaBIMBACT MATOICHETHYCCKYIO I1€JIeCO00Pa3HOCTh
€ro JIONIOJIHEHUSI CUCTEMHOU o30HOTepanuel. Hakonen, B 1o-
CleIHe! KOHTPOJIbHOI Touke (Ha 14-¢ cyTku mocie hopMupo-
BaHHs KOKHOTO JIOCKYTa) YPOBEHb OLIEHMBAEMOTO BTOPUYHOTO
MPOIYKTa JIUIONEPOKCHIAIIMM BOCCTAHABIMBAICA NPH BCEX
BapHaHTaX AKCIEPUMEHTAIBHON Tepamnuu, OCTaBasCh MOBBI-
IICHHBIM JIUIIb y KPBIC KOHTPOJIBHOM IPYTIIHL.

BTopeIM KOMIIOHEHTOM aHAJIM3a COCTOSIHUSA OKUCIUTEIBHO-
ro MeTaboIM3Ma KPOBH CITYKIIIa OI[EHKa HHTEHCUBHOCTH CBO-
0OIHOPaAMKANBHBIX MTPOIIECCOB B MEMOpaHax APUTPOLUTOB.
C 3Toif 1eNbI0 y KHUBOTHBIX BCEX IPYII ONpEAessUIH Iepe-
KHCHYIO PE3UCTEHTHOCTh SPUTPOIUTOB, KOHLIEHTPAIMIO Ma-
JIOHOBOTO THANIbAETH/IAa B HUX, a TaKXKe aKTUBHOCTh aHTHOK-
CHJIQaHTHBIX ()EPMEHTOB: CYIEPOKCHUIIMCMYTa3bl H KaTaJlas3bl.
YcTaHOBIIEHO, YTO MEPEKUCHAS PE3UCTEHTHOCTh 3PUTPOLIUTOB
(ITP3) y kpbIC KOHTPOIBHOH I'PYIIIBI U3MEHAETCS COITTaCOBaH-
HO C YPOBHEM MEpPEeKHCHOI0 OKHCJIEHHUS JHUIHJIOB B IUIa3Me
KPOBH, OCTaBasiCh Ha IMOBBIIICHHBIX 3HAYEHUSAX Ha MPOTSKE-
HUH BCETo 3KclepuMeHTa. Tak, Ha 3-U CYTKU MOCNE MOJIENHU-
pOBaHMUs KOKHOTO Ae(eKTa TaHHBIN TapaMeTp YBETUUUBACTCS
Ha 48,5% OTHOCHUTENbHO MHTAKTHBIX XKUBOTHBEIX (p < 0,05)
(puc. 6).

IIpuMeHeHue 3KCIIEpUMEHTaIbHOM TEPAUU 3HAYUMO YMEHb-
IIaeT BEIPAKEHHOCTh JAHHON TEHACHIINH, HO TePEeKUCHAs Pe3U-
CTEHTHOCTb IPUTPOLIMTOB OCTAETCs Ha 00JIee BEICOKOM YPOBHE
[0 CPaBHEHUIO C MHTAKTHBIMM >KUBOTHBIMH (p < 0,05 xax
JUIA  M30JIMPOBAHHOTO HCIOJIB30BAHUS  3JIEKTPOMArHUTHOTO
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Puc. 5. Cpegnue 3HaueHUs1 KOHUEHTPALMK MaJOHOBOI'O IHAJIBAETU/IA B MJIa3Me KPOBHU KPBIC UCCIEAYEMBIX TPYIII IIPU pa3-
JUYHBIX CPOKAX HAOIIOICHUS

Ipumeuanue: pucynok svinoaner asmopamu. Cokpawenus: KB4 — snexmpomaenumnoe usnyuenue kpaiine gvicokotl yacmomut; OT —
ozonomepanus; KB4+OT — couemanue KBY-mepanuu u ozonomepanuu; M/[Ann — KonyeHmpayuu MaioH08020 0uanboe2udd 6 niame
Kposu.

Fig. 5. Mean values of malondialdehyde concentration in the plasma of rats from the studied groups at various observation
periods

Note: the figure was created by the authors. Abbreviations: KB4 — electromagnetic radiation in the high-frequency range; OT — ozone

M UHTAaKTHbIE KOHTPOJIbHAS IPyIa

therapy; KBU4+OT — combination of UHF and ozone therapy; M/[Ann — malondialdehyde concentration in plasma.
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Puc. 6. Cpennuie 3HaueHNsI IEPEKUCHON PE3UCTEHTHOCTH APUTPOLIUTOB KPBIC UCCIETYEMBIX TPYIIIT IPH Pa3INYHBIX CPOKAX

HaOIIONEHUS

IIpumeuanue: pucynox svinoanen asmopamu. Coxpawenusn: KBY — anexmpomaenumuoe usnyuenue kpaiine evicokoi yacmomol;, OT —
ozonomepanus; KB4+OT — couemanue KBY-mepanuu u ozonomepanuu, IIPD — nepexuchnas pe3ucmenmnocnms 3pumpoyumos.

Fig. 6. Mean erythrocyte peroxide resistance values in rats from the studied groups at various observation periods

Note: the figure was created by the authors. Abbreviations: KBY — electromagnetic radiation in the high-frequency range; OT — ozone
therapy; KBU4+OT — combination of UHF and ozone therapy; [IPO — erythrocyte peroxide resistance.

n3nyyennsi KBU-auana3zona wim BHYTPUOPIOIIMHHOTO BBEJie-
HUSI 030HHPOBAHHOTO (PM3MOIOTHYECKOTO PACTBOPa, TaK U JUIs
X KoMmOuHaiuu). [Ipu 3TOM ypOBEHb MmapamMerpa HeCylecT-
BEHHO BapbUpPYeT B 3aBHCUMOCTH OT KOHKPETHOTO BapHaHTa
neyenns. Ha Gonee mo3muux sramax (7-€ CyTKH) NpUBEICH-
HBIE COOTHOLICHHS COXPAHSIOTCS, HO CIVIaXKMBAIOTCs Oylaroyia-
PS TIOIKIIOUCHUIO BOCCTAHABJIMBAIOLIMXCS KOMIIEHCATOPHBIX
MEXaHU3MOB, B TIEPBYIO oOdepenb (EPMEHTHBIX AHTHOKCH-
JaHTHBIX CHCTEM, IPEUMYIIECTBEHHO IPECTABICHHBIX CyIIe-
poKcuAIMCMyTa30M U Kkaranaszoil. Hakonen, mo 3aBepiueHHH

JKcnepuMeHTa (Ha 14-¢ CyTKH mocie MOACTUPOBAHHUS KOXKHOTO
JIOCKyTa) He HAaOJI0AaIN 3HAYMMBIX Pa3lINuii KaKk Y KOHTPOJIb-
HOIf, TaK U y BCEX OCHOBHBIX TPYIIT OTHOCHTEIBHO HHTAKTHBIX
JKUBOTHBIX. Pe3ynbrarhl GHOXEMUITIOMHHECHIICHTHOTO aHAIH-
3a, TO3BOJIMBILINE ONPEACIHUTH MEPEKUCHYIO PE3HCTCHTHOCTD
SPUTPOLIUTOB, MOATBEPKAATH MYTEM OLCHKH KOHICHTPALMU
MaJIOHOBOTO AWAJbJCTUA B JaHHBIX (POPMEHHBIX NIEMEHTAX
KPOBH KpbIC (puc. 7).

BBIsIBIICHO, YTO COBHTH YPOBHS PaccMaTpHBAcMOro MeTa-
fonuTa MOJHOCTHIO COOTBETCTBYIOT TCHICHUMSIM, OOHapy-
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JKEHHBIM JUIS TIEPEKHCHON PE3UCTEHTHOCTH SPUTPOLUTOB.
[Tpu aTOM 0Opamaer Ha ceOsi BHUMaHHE TOT (DaKT, 4TO 10 KOH-
LEHTPalUH JaHHOTO COEJMHEHHs OTYETIMBO IPOCMaTpuBa-
I0TCsI TIpeUMyILIiecTBa KOMOMHUPOBAHHOM CXEMBbI, B Hanboee
MOJIHOW CTeneHu olecleunBaonie HOPMaIM3alHI0 Iapa-
MeTpa B caMble paHHHE CPOKH HCCJIEZ0BaHus (Ha 3-U CYTKH
HaOJIONIEHNs1) OTHOCHTENIFHO HM30JMPOBAHHOTO MPUMEHEHHS
KBY-usnyuenus: u cucreMHoi o3oHoTepanuu (p < 0,05 s
000MX BO3JCHCTBHUIA).

C nenbto pacim@poBKH MEXaHU3MOB JICHCTBUS pacCMaTpu-
BaeMbIX (PH3MKO-XMMHUYCCKUX JICYCOHBIX (PAKTOPOB HA IpHU-
TPOLUTHI KPhIC HAMHU ObLIa IPOBEJCHA OICHKA KaTaJUTHYC-
CKHX CBOHCTB OCHOBHBIX AHTHOKCHIAHTHBIX ()EPMEHTOR:
CyMepOKCUITUCMYTa3bl (puc. 8) u karanassl (puc. 9).

OOHapyXEHO, YTO MOJCIIMPOBAHKUE OOIIMPHOIO KOKHOTO
JnedeKra CONpOBOXK/IAETCSl YyTHETEHHEM SH3UMAaTHYeCKON ak-
THBHOCTH 000UX (PEPMEHTOB C UX MOCTEICHHBIM BOCCTAHOB-
JICHHEM K 14-M CcyTKaM 3KCIIEPUMEHTA, OJJHAKO HU 10 OJHOMY

_ 10
o X
5 & 9
2 5 8
5 & 7
5§58
E%A6 I
=
T om g D i
=232 ¢ |
& 3
5 2 |
= a2 2
EEI |
=S 0 |
4

HUCXOIHO

3 cyTku

Cpoku HaOIOICHUS

M yHTaKTHBIE

¥l KOHTpOJIBHAA IPyIIIIA

EKBY ®EOT MEKBY+OT

Puc. 7. Cpez[HMe 3HAUYCHU A KOHLUCHTPAIIUU MAJIOHOBOT'O JUAJIBACTUIA B OPUTPOLUTAX KPBIC UCCIEAYEMBIX I'pYIIIl IPU pa3-

JIMYHBIX CPOKaxX Ha6J'IIOZ[eHI/IH.

Ipumeuanue: pucynox gvinoanen asmopamu. Coxkpawenus: KBY — anexmpomacnumuoe usnyuenue kpatine gvicokou uacmomsi;, OT —
oszonomepanus;, KBUY+OT — couemanue KBY-mepanuu u o3onomepanuu.
Fig. 7. Mean values of malondialdehyde concentration in the erythrocytes of rats from the studied groups at various obser-

vation periods

Note: the figure was created by the authors. Abbreviations: KB4 — electromagnetic radiation in the high-frequency range;
OT — ozone therapy; KB4+OT — combination of UHF and ozone therapy.
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Cpoku HaOJr0IeHHS
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Puc. 8. Cpennue 3Ha4E€HUS KATATUTHYECKON aKTHBHOCTH CYTIEPOKCHAIUCMYTa3bl B 3pUTPOLUTAX KPBIC UCCIELYEMBIX TPYTIIT

TIPH PAa3IMYHBIX CPOKAX HAOTIONCHMUS.

Ipumeuanue: pucynok evinoanen asmopamu. Cokpawenusa: KBY — snexmpomaenumnoe usnyuenue kpaiine gvicokotl yacmomui; OT —
ozonomepanus; KBY+OT — couemanue KBY-mepanuu u o3onomepanuu.
Fig. 8. Mean values of superoxide dismutase catalytic activity in the erythrocytes of rats from the studied groups at various

observation periods

Note: the figure was created by the authors. Abbreviations: KB4 — electromagnetic radiation in the high-frequency range; OT — ozone

therapy, KB4+OT — combination of UHF and ozone therapy.
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Puc. 9. Cpel[HI/IC 3HAYCHHUA aKTUBHOCTHU KaTajla3bl B OPUTPOLUTAX KPBIC UCCIEAYEMBIX T'PYIIII ITPU PA3JIMYHBIX CPOKaX Ha-

OJIFOIEHU A

Ipumeuanue: pucynox evinoanen agmopamu. Cokpawenus: KB4 — snekmpomaznumuoe usiyyenue Kpaie evicokoi yacmomot;, OT —
ozonomepanus; KBY+OT — couemanue KBY-mepanuu u o3onomepanuu.

Fig. 9. Mean catalase activity values in the erythrocytes of rats from the studied groups at various observation periods

Note: the figure was created by the authors. Abbreviations: KB4 — electromagnetic radiation in the high-frequency range; OT — ozone

therapy; KB4+OT — combination of UHF and ozone therapy.

U3 HUX JIaKe K 9TOMY CPOKY HE BBLIBIICHO TIOJIHOM HOpMaJI3a-
LUK — MapaMeTp OCTAETCs CTATUCTHYECKH 3HAYMMO HIDKE Xa-
PaKTepHOro JUIs 3I0POBBIX )KUBOTHBIX (p < 0,05 mis cynepok-
CUJITCMYTAa3bl M KaTanasbl). ITO MOXET OBITh 00YCIOBJICHO
6osbIIMM 00BEMOM CBOOOIHBIX PaJMKAIOB, CHHTE3UPYEMbIX
B paMKax pealu3alliy OKUCIUTEIBHOIO CTpecca M yTHUIIN3U-
pyeMbIx naHHbBIMH pepmenTamu. VIHTEpecHO, 4To MpoBeIeHUE
Kypca 00pabOTKH NPIKUBAIOIINX KOXKHBIX JIOCKYTOB 3JIEKTPO-
MarauTHeIM KBY-n3inydeHuem B ¢opMe MOHOTEpAINUM JIMIIb
YMEPEHHO IIOBBIIIAET KaTaJUTHUYECKUE CBOWCTBA IH3MMOB.
C npyro# CTOpOHBI, BHYTPHOPIOIINHHOE BBEIEHHE O30HUPO-
BAaHHOTO (PU3HOJIOTHYECKOTO PACTBOPA KaK B M30JIMPOBAHHOM
BapuaHTe, TaK ¥ B 0COOCHHOCTH IIPHU COYETAHUH C JIOKAJIbHOH
KBY-06paboTkoii perenepupyromnieii moBepxHoctu 3¢hdek-
TUBHO TOBBINIAET (EPMEHTATHBHBIE CBOICTBA OOOHMX 3H3HU-
MOB, 00ecIeurBasi UX aKTUBHOCTD BBIIIE YPOBHSI MHTAKTHBIX
KMBOTHBIX. DTOT (haKTOp MMEeT IMPUHLUIINAIEHOE 3HaYECHHE
IIpeXkJie BCErO B paHHUI MOCTTPaBMAaTUYECKUI epHOJ, pH-
4yeM B OOJbLIEH CTEIEHH IPOUCXOAUT CTUMYIISLIMS YH3UMATH-
YecKkol aKTHMBHOCTHM Karaiasbl. Tak, mpu KOMOMHHUPOBAHHOM
CXeMe IKCIIEpUMEHTAILHON Tepanuy Ha 3-u CYTKH HaOroze-
HUs (PUKCUPOBAJIM MOBBIILICHUE aKTHBHOCTH CYHEPOKCHUINC-
MyTa3bl B 1,36 paza, a karana3sl — B 1,75 pa3za OTHOCUTEIBHO
310poBbIX KpbIc (p < 0,05 ms o6oux depmentor). [logoOHas
TEHJICHIIMS COXPaHsUIach Ha MPOTSHKEHHH BCETO MEepHOoJia IKC-
MIEPUMEHTa, YTO M MO3BOJIMIIO CYIIECTBEHHO IOBBICUThH aHTH-
OKCHUJIAaHTHBIN ITOTEHIMAJ KaK JPUTPOLMTOB, TaK M IUIa3Mbl
KPOBU UMEHHO 32 c4eT ()epMEHTHOTO 3B€Ha aHTHOKCHUIAHTHOM
CHCTEMBI OMOJIOIMYECKOM JKHIKOCTH )KUBOTHBIX.

OBCYXJIEHUE

HNHTepnperanusi/HayyHas 3HAYMMOCTh

HpOBe}IeHHI)IC HaMM HMCCIICAOBAaHUA I103BOJIMJIM YCTaHO-
BHUTh, YTO MOJICJIMPOBAHHE OOIIMPHOTO KOKHOTO jaedekra
COIMPOBOKAACTCA BBIPAXKCHHBIMU CABHUI'aMH OKHCJIUTCIIBHOTO

Metabonu3Ma B IUIa3Me KPOBU U 3PUTPOLMTAX >KUBOTHBIX.
I[Tpu 3TOM B OTCYTCTBHE MTATOTCHETHYECKOTO JIeYeHHs popmu-
PYIOTCSI MIPU3HAKH OKUCIMTEIBHOIO CTpecca, BKIFOYAIOLIHE
MHTCHCH(HUKALMIO CBOOOJHOPAIUKAIBHBIX MPOLECCOB U yT-
HeTeHHe 00IIeii aHTHOKCHIAHTHON aKTUBHOCTH B COYCTAHUH
C HAKOIUICHHEM TIOBBIIICHHOTO KOMMYECTBA MPOAYKTOB JIH-
MOMNEePOKCUIANNH (B YACTHOCTH, MAJIOHOBOTO JIHANIBJICTH/IA).
[IpoBeneHue SKCIEPUMEHTANBHOM TEPAIIMK BBEACHUEM 030HA
1160 00pabOTKOHN AIEKTPOMAarHUTHBIM u3nydeHneM KBUY-nu-
arna3oHa TO3BOJISIET YaCTHYHO KOMIIEHCHPOBATh yKa3aHHbBIC
MeTabOoNHYeCKIe HAPYIICHHS, OJJHAKO ONTUMAIbHBIM BapHaH-
TOM SIBJISIETCS COYETAHHUE TAHHBIX (HAKTOPOB B paMKax eIHHON
CXEMbI, YTO U HILTFOCTPUPYET prcyHOK 10.

OrpannyeHus uccJje0BAHNUS

B pamkax mpoBeAEHHOTO HCCIIEI0BaHIS HAMH POBOIMIIACH
OIIEHKA CAHOTEHETHYIECKHX 3(P(PEeKTOB TOIHKO OTHOTO pekrMa
KBY-Bo3neiicTBus u 030HOTEpanuu. JJaHHbIe PeKUMBI TO01-
panuch HaMH Ha OCHOBaHMH IIPEALICCTBYIOIINX HCCIECIOBA-
HHUH, OTHAKO OHH OBUTH aJalTUPOBAHBI VIS IPYyTUX MOAEICH
PaHEBBIX MPOIIECCOB (B YACTHOCTH, MOAEIH O’KOTOBOW PAHBI).
J51st NCHONTb30BaHHBIX PEKMMOB paHee ObLTH MOKa3aHbI ITOJI0-
JKUTETbHBIE (PyHKIIMOHABHBIE H MeTabommueckne 3 deKTsr,
HO crenn(UIHOCTh MOP(OCTPYKTYPHBIX CABUIOB COCTOSTHHS
TKaHEH, BOSHUKAIONMX MPU (JOPMHUPOBAHUH HIIEMU3NPOBAH-
HOTO KOJKHOTO JIOCKYTa, MOXET MOTPeO0BaTh KOPPEKTHPOBKA
pEeXUMOB 00paboOTKH Omosorndeckoro oorekra. Kpome toro,
MIPU TIOCIIENYIOUIEH TPAHCIALUK ITHX TEXHOJIOTHH B KIMHH-
YECKYI0 MEIUIMHY Taroke OyleT HeoOXOquMa OLEHKA ONTH-
MaJIbHOCTH PEXXNMa BO3JCHCTBHS.

0000maeMoCTH/IKCTPANOIALHSA

KonuentyanpHOI 3amaueil JaHHOTO 3KCIEPHUMEHTAIBHO-
T0 HCCIICMOBAHUsI CIYXWJIO BBISCHCHHE I[€7eCO00pa3HOCTH
nononHeHus KBY-tepanuu B CTUMYISIMK pereHepaTHBHBIX
MPOIICCCOB JICUCOHBIM (DAaKTOPOM, OKAa3bIBAIOIIMM OPIaHU3-
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Hapyienue 1e10cTHOCTH NOKPOBHBIX TKaHEH

[ TkaneBoii gedexrt ] [ JloxanpHas umemus ] JecTpyKuus TKaHEH ]
KBY YacTH4HOE 3aKPBITHE ayTOJIOCKYTOM [ HeprpoIyKIHs \ /
CBOOO/IHBIX PaJUKaJIOB Toxcemus
KBY ZO3
[ 3amyck mpoueccoB
perexepantim Wuarnbuposanue

VYcunenue
HIIEMU3aIHAN

Wl

o

[ OHepropeduuT

\

CAHOTI'EHE3

AHTAOKCHIAHTHBIX q)epMCHTOB

AKTHBaIys CBOOOIHOPATUKATBHBIX
IPOLIECCOB B IIa3Me KPOBH U
MeMOpaHax 3pUTPOLIMTOB

\L -

OKHUCJIMTEJIBHBIN CTPECC

Puc. 10. Canorenetuueckas ponb KBU-Tepanun u 030HOTEpanuy B CTUMYJISALAN PEreHepaTUBHBIX IIPOIECCOB
Ipumeuanue: pucynox evinoanen asmopamu. Coxpawernue: KBU — snexmpomaznummnoe uznyuenue Kpaiine 8blCOKoU 4acmomal.

Fig. 10. Sanogenetic role of ultrahigh frequency therapy and ozone therapy in the stimulation of regenerative processes
Note: the figure was created by the authors. Abbreviation: KBY — electromagnetic radiation in the electromagnetic radiation in the

high-frequency range

MEHHOE BJIMSTHHE HAa OKHMCIMTEIbHBIA MEeTabO0IM3M KPOBH —
BHYTpHOpIOIMHHON 030HO0Teparnueii [30, 31]. OOHapyxeHHOE
panee [25, 27, 29] u moATBEpKACHHOE B paMKaX HACTOAIICH
paboThl yrHEeTeHHE aKTUBHOCTH aHTHOKCHIAHTHOM CHCTEMBI
KpPOBU 00OCHOBBIBAE€T HEOOXOAMMOCTh JTAHHOW KOMIUIEKCHOM
JIe4eOHOM CXeMBl, 4TO M OBUIO IOITBEPIKAECHO pe3yibrara-
MH MPOBEAEHHOTO 3KCHEPHMEHTa. JTO ITO3BOJIIET TOBOPHUTH
O TNPUHLMIIUAIBHONW 3HAYMMOCTH COYETAHUS (JIOKAJIbHAS
KBY-tepanus + cucreMHas 030HOTEpanis» B KadyecTBE MOJ-
JEPAKUBAIOLIETO JICUCHUS NPU NPUKUBICHUN KOXKHBIX JIOCKY-
TOB, OAHAKO AJS OCYIIECTBIECHUS TPAHCIALNU TEXHOIOTHH
B KJIMHUYECKYIO IIPAKTUKY HEOOXOIMMO TPOIOKEHNE HCCIIe-
JIOBaHUI B JaHHOM HampaBieHuu. Kpome Toro, Hamu mpen-
rojaraercst 1enecoo0pa3sHOCTh MHIMBUAYaIH3aLlUN PEKH-
MOB BO3JI€HCTBHSI paccMaTpuBaeMbIX (pu3ndeckux (akTopoB
BCJIEICTBHE TETEPOrEHHOCTH COCTOSIHHSI KOXKHBIX IIOKPOBOB
y pa3NUYHBIX TAINEHTOB.

3AKJIFOYEHHUE

Takum 00pa3oM, NPOAEMOHCTPHUPOBAHO, YTO IMOJIOKUTEIb-
HOE JCHWCTBUE N3yYaeMbIX JICUEOHBIX (PaKTOPOB MPOSBIAETCS
HA CHCTEMHOM YpPOBHE, O 9eM CBHICTEIHCTBYET ONTHMU3ALINS
OMOXUMHUYCCKUX TMApaMETPOB W WHIUKATOPOB OKUCIIUTCIIh-
HOTO MeTaboJIM3Ma Ia3Mbl KPOBU JKUBOTHBIX. YCTaHOBIICHO,
YTO MEKTPOMAarHUTHOE M3IyYeHHE KpaliHe BBICOKHX YacTOT
B PEXKHUME IITyMa OKa3bIBAeT PEryIATOPHOE BIHMSHNE Ha COCTO-
SIHHE TIPO- ¥ aHTHOKCHIAHTHBIX CHCTEM OpTraHM3Ma Ha MOJICIH
MEPEeCaXCHHOTO KOXKHOTO JIOCKyTa, 0OecIieunBasl CHIDKCHUE
BBIPAXKEHHOCTH OKHMCIUTENILHOTO CTpecca W MOBBIIICHUE aH-
THOKCHJIAHTHBIX Pe3epBOB KpoBHU. [laHHbIH 3¢ dekT ycrmusa-

€TCsl IPU TOTIOTHUTEILHOM PUMEHEHUH 030HOoTepanuu. Cie-
JIYET OTMETHUTh, YTO MOIYUYEHHBIE PE3YJbTAThl HMEIOT BAXKHOE
MPUKJIaTHOE 3HaYCHUE JIJIs1 CO3AaHUsI MHHOBAIIMOHHBIX TEXHO-
JIOTUH KOMIUIEKCHOW MEIUIIMHCKOW peaOMIuTanuu OOJbHBIX
OpTONEI0-TPaBMATOJIOTHYECKOTO MPOGMIT KaK HMHCTPYMEHT
BO3IEMCTBUS HA penapaTUBHbIE POLIECCHI B 0Yare MopaKeHMst

JUIs1 BOCCTAHOBJIEHHUS U NIOAIEP>KAHUSL TKAHEBBIX CTPYKTYP.
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TpyanocTu 1uddepeHunaJabHON THATHOCTHKY AJIONELMHA B IPAKTHKE
BpPa4ya-1epMaToJiora: KJIMHUYEeCKUe caydan
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AHHOTAIIUA

BBenenne. Boiensror 18e OCHOBHBIE KaTErOpUH ayonenuii: pyOrossie n HepyOIoBsle. Cpeau HUX €CTh T€, KOTOPBIE YacTO IPEeICTaBIIsA-
10T npobsieMy npH AuddepeHInaTbHO AMarHOCTHKE, TOCKOIBKY MOTYT HMETh CXOXHE KIMHHUYECKHE NPOSBICHUS, TpeOyromme onpe-
JETICHHBIX METO/IOB MICCIIEAOBAHUS AJIS MOATBEPXKACHUS AUarHo3a. Tak, HaIpuMep, IO MacKOH THE3THOH aJIONEeNMH MOXET IIPOTEKaTh
TpUXOTIIIIOMaHNA. ONHcaHue KIHHUYECKHX cJy4aeB. B craThbe mpuBeNeHBI TP KIMHUYECKUX HaOmrogeHus GOIBHBIX C PyOIOBBIMU
1 HepyOnoBEIMH anonenusmMu. [IpogeMOHCTpUPOBAaHBI TPYAHOCTH HOCTAHOBKH OKOHYATEIFHOTO JUATHO3a U3-32 CXOXKECTH KIMHUYECKOH
kapTHHBL OTpakeHa BaXXHOCTb MOAPOOHOT0 00CIeI0BaHNSI M IPHCTATBHOI0 BHUMAHHS K OOJIEHBIM C JUINTENFHO CYIIECTBYIONIMMH Odara-
MU HOPEAEHUS BOJIOC, a TAK)Ke TIIaTeNbHOT0 AU depeHnatbHo-JHarHoCTHIECKOT0 IIONCKA IPH JAHHO! MaTOJIOTHH; BECOMOCTh MaTOMOP-
(hOTOTNIECKOro HCCIEROBAHNS, KOTOPOE SIBISIETCSI HE3aMEHUMBIM HHCTPYMEHTOM JJISI OL[EHKH OONBIIMHCTBA CXOXKHUX CIIydaeB pPyOIOBBIX
1 HepyOIoBbIX anonenuil. 3akaoyenne. Panuss Bepudukanus 1uarno3a ¥ CBOSBPEMEHHO HadaTasi Tepanus Mpu O0JIe3HIX BOJIOC KpaiiHe
BaXKHBI KaK JJIsI BO3MOXKHOTO BOCCTAHOBJICHHS UX POCTA, TAaK U AJIs MPO(UIAKTHKY AaTbHEHIIeil UX IOTepH.

KJIIOUEBBIE CJIOBA: rue3anas anonenus, ppoHTanbHas Gpudposupyromas anonenus, ncepgonenana bpoka
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KOH®JIUKT UHTEPECOB: aBTOpHI 3asBISIOT 00 OTCYTCTBUU KOH(IMKTA HHTEPECOB.

JEKJIAPAIIUS O HAJIMYUU JAHHBIX: nanHbie, HOATBEPKAAIOLIME BBIBOABI TOT0 HCCIICAOBAHUS, MOXKHO MOTYUUTh Y KOPPECIIOH-
JUPYIOLIET0 aBTOpa 0 000CHOBAHHOMY 3aIpocCy.
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Difficulties in differential diagnosis of alopecia in the practice of dermatologists:
Clinical cases

Polina S. Osmolovskaya@, Nataliya L. Sycheva, Fatima A. Psavok

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

Background. All types of alopecia fall into two main categories: scarring and non-scarring alopecias. Among these, certain types fre-
quently pose challenges in differential diagnosis due to their similar clinical manifestations, thus necessitating specific examinations to be
made for confirmation of the diagnosis. For instance, trichotillomania may be easily confused with alopecia areata. Description of clinical
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cases. The paper presents three clinical observations of patients with both scarring and non-scarring alopecia and highlights the challenges
in establishing a definitive diagnosis due to the similarities in clinical presentations. The study emphasized the importance of thorough
examination and close attention to patients with long-standing areas of hair thinning, along with the necessity for meticulous differential
diagnostic efforts. In addition, the significance of pathological examination is considered as an indispensable tool for the evaluation of most
similar cases of scarring and non-scarring alopecias. Conclusion. Early verification of the diagnosis and timely initiation of therapy for hair
disorders appear crucial, both for the potential restoration of hair growth and for the prevention of further hair loss.
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BBEJIEHUE

Anonienus SBISIETCS OIHOW M3 PacpOCTPAHCHHBIX KIIMHH-
YECKUX JKaJo0 Ha IpueMe Bpada-aepMaroiora. Jto 3a0ojeBa-
HUE XapaKTepu3yeTcsl MOJHON WM YaCTUYHOMN MOTEper BOJIOC
HAa TOJIOBE, @ MHOT/A U HA TeJe, BOSHUKAIOIIEE BCIESICTBUE MO-
BpEXIeHHs BOJIOCSIHOTO (poyutmkyna [1].

[ToTepst BOJIOC HEraTHBHO BIMSIET HA KAYECTBO XU3HU 00JIb-
HbIX. [1o HEKOTOPBIM JaHHBIM, 75 % MaIlMeHTOB, CTPaAAIOIINX
anonenuel, AeMOHCTPUPYIOT HU3KYI0 CaMOOIeHKY, 50% —
HCIBITHIBAIOT ~COIMANIbHBIC MpoOieMbr [2]. 3aboneBanue
BCTpEUaeTCs KaK y MY>KYHH, TaK U Y >KEHIIMH, HE3aBUCUMO
OT PacoBOM M 3THUYECKOH NMpHHAIESKHOCTH [2]. CrpoBoiu-
pOBarh BBINaJACHHE BOJIOC MOTYT pa3jinyiHble (haKTOphI: reHe-
THKa, TOPMOHAIIBHBII JucOanaHc, 3a00eBaHnsl BHYTPEHHHX
OpraHoB, ayTOMMMYHHbIE HapylieHHs, 10004Hbe dPdeKTh
JIEKapCTBEHHBIX CPEICTB, CTPECCOBBIC CHTYalldH, NEQHUIUT
MATATENLHBIX BEIIECTB | T. 1. [3].

EnnnHolt xmaccudukanyy ajJonenuid Ha CETOAHSANIHAN IeHb
HE CyIIeCTByeT. BrIAensaroT aBe OCHOBHEIE (hOPMEI 3a00J€Ba-
HUS: pyOLOBBIC U HepyOIOBEIe. PyOrioBBIe XapaKkTepu3yIOTCs
TIONTHBIM pa3pylIeHHeM NHUIoce0anefHpIX IOHUTOB (BOJIOC,
BOJIOCSIHBIX (DOJUTHUKYIIOB, MBIIII] TOJHAMAIOIINX BOJIOC, CaJlb-
HBIX JKelle3), YTO MPHUBOAUT K HEOOPAaTIMOMY BBITIAJICHUIO
BOJIOC, MCUC3HOBECHHUIO (DOJUTMKYISIPHOTO PUCYHKA KOXKH BO-
JIOCUCTOW 4acTH TosoBbl' [4]. B KIMHUYECKOU MPAKTHKE KX
JICIAT Ha MepBUYHBIC (Pe3yabraT (HOJUTHKYIOIECHTPHUICCKOTO
BOCHAJUTEIHFHOTO IPOIIECCA) U BTOPHYHBIC (PE3yNBTaT BHEIII-
HEr0 BO3JCHCTBUSA Ha (OJUIMKYI, HAmpuMep (QH3HMYCCKUe
U XMMHYECKHE MOBPEKICHUSI, MHPCKIIUOHHBIC U Ay TOUMMYH-
HbIC 3200JICBaHMUs, HEOIUIACTHYCCKHUE TIpotiecchl) [4]. B 3aBu-

CHUMOCTH OT THIIa NPeo0IIalalouX KJIETOK B COCTaBe BOCHA-
JUTEJIFHOTO MH(QUIBTpara MepBUYHbIE PYOIIOBBIE aJONELUH
MO/IPA3AEISAIOT Ha TUM(OLUTAPHBIE, HEUTPOPUIBHBIC U CMe-
manHsle. K nuMonurapHbIM OTHOCAT OUCKOMIHYIO Kpac-
HYI0 BONYAHKY; KPACHBIA IUTOCKUH (HOJUTMKYIISIPHBIN JTUIIAi
W €T0 TPH Pa3HOBHAHOCTH: Kilaccnueckuii lichen planopilaris,
¢ponTanbHast pubpo3upyromas ajgonenus 1 cuaapom [ 'paxa-
Ma — JluTna; GUOpO3HYyIO aJoMeIHI0, COUCTAIINYI0 B ceOe
MPU3HAKH IJIOCKOTO BOJIOCSHOTO JIMINAs M aHIPOTCHETHYE-
CKOH aJlonenny, IEHTPAIBHYIO HEHTPOOSKHYIO pPyOIOBYIO
aJIOTIeIHIO, KJIACCHYECKYIO IIceBonenany bpoka u np., k Heil-
TPOGHUIBHBIM — J€KaIbBUPYIOLUIHH (OJUIHKYINT, abcueaupy-
10U TOAPBIBAIOIIUI (POJUIMKYIIUT, K CMEIIaHHBIM — aKHE
KEJIOWIHBIC 3aJHEH 9acTH IIeH, HEKPOTU3UPYIOIIHE aKHE, IPO-
3MBHBIA MyCTYNE3HBIH Aepmatos [4-6].

Hepy0OuoBble XapakTepH3ylOTCsi COXPaHHOCTBIO BOJIOCS-
HBIX (DOJUIMKYJIOB, YTO IO3BOJISIET BOJIOCAM PAacTH CHOBA.
KnuHnueckn oHM TpOTEKaoT 0€3 MPemeCTBYIONIEro BoCHa-
nerust Kok, Cpenyu HUX JHAUPYIOIIee 3HAUCHHE 3aHMMAroT
TEJIOTCHOBBIH 3P QIyBUyM, aHIpOTreHETHYECKas, THe3/Has
aJoMelyy, TPUXOTHUIOMAaHUs, TPaKIMOHHas ajoneuus [7].
[To naHHBIM psifa aBTOPOB, U3 BCEX BUJIOB AJIONELUN TMpHU-
6mm3utensHO 3—7 % TpPUXOAWTCA Ha IEPBUYHbBIC PYOIOBBIC
n 40 % — Ha HepyOuoBsIe [4, 8].

Cpenn BBIIIENIEPEUNCIICHHBIX 3a00JICBaHUH BOJOC €CTh TE,
KOTOpBIE YacTO NPENCTaBISIIOT NpodieMy mpu auddepen-
LMaJbHOW JUAarHOCTHKE, MOCKOJIBKY MOTYT HMETh CXOXKHE
KJIMHUYECKHE TMPOSBICHUS, KOTOpBIE TPEOYIOT OIpeneseH-
HBIX METO/IOB HWCCIEIOBAHUS [UISl TOATBEPXKICHUS JTHATHO-
3a. Tak, mox mMackoi THE3IHOW aJoOMeIMM MOXKET MPOTEeKaTh

" PaBopun P. A., Jlenucosa E. A. Py6yosvie aroneyuu 6 npakmuxe 8paya-0epmamogenepono2a: pykoeoocmeo ons epauei. Mocksa.: I'DOOTAP-Menua; 2021.

112 c. URL: https://www.rosmedlib.ru/book/ISBN9785970462898.html
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TPUXOTWIIOMaHMA. B Takux ciydasx HE0OXOIUMO BBICTPOUTh
JIOBEpHUTENIbHbIE B3aUMOOTHOILICHUSI MEXIY BPaioM M OO0JIb-
HBIM, YTO TOMOXKET BBIIBUTH OTSTOIICHHBIH IMCHXO3MOIHO-
HaJIbHBIA ()OH MAIMEHTa A1 HOATBEPKACHHS MIN HUCKIIIOUe-
HUSI TPUXOTHIJUIOMaHWM. Bepudukanus auarnosa pyOIOBBIX
1 HepyOLOBBIX aJIONIENNH OCHOBBIBAETCS Ha COBOKYITHOCTH
JMarHOCTUYECKMX METONO0B. [ToMuMO 00mMX METOI0B, BKIIIO-
YJaOmKX cOOp aHaMHe3a, PEe3yNbTaTbl WHCTPYMEHTAIbHBIX
1 1abopaTOpHBIX HCCIEIOBAHUM, HCIIOIB3YIOTCS CHEIHaIH-
3upoBaHHble. [locnennue noapasnensoTcs Ha HEMHBa3UBHbBIE
(TECT OLEHKM BBINAJICHUS BOJIOC IPH MBITHE TOJIOBBI, TPUXO-
CKOTIMYECKasi TUarHOCTHKA, MHUKPOCKOMUS, BU3yaJbHBIH OC-
MOTp, 0030pHast POTOCHEMKA), MOJYUHBA3UBHBIC (TECT HATS-
JKEHHUS BOJIOC, TPUXOIPaMMa), MHBAa3UBHBIE (TUCTOJIOTMYECKOE
uccnenosanue) [9]. [Ipu conocrapneHnn ¢ KIMHUYECKOH Kap-
THUHOM Ka)KIBIH U3 MIEPEUUCICHHBIX METOIOB MOXKET AaTh IICH-
HY!0 HH(GOPMALUIO ¥ TOMOYb CTIEIHAINCTY B TOCTAHOBKE BEp-
HOTO auarfo3a. OIHaKo «30JI0TBIM CTaHAAPTOMY THArHOCTUKU
OCTaeTCsl THUCTOJIOTUYECKOE UCCIIEA0BaHNE, KOTOPOE SIBIIETCS
HEe3aMEHHMBIM HHCTPYMEHTOM /ISl OLICHKH OOJIBIIIMHCTBA CXO-
KHX CITy4daeB pyOIIOBBIX M HEPYOIOBEIX anorenwii [4, 9].

Hwxke paccmarpuBaroTcst mpuMepbl audQepeHInanbHOM
JIMarHOCTUKU HEKOTOPBIX ITOXOXKHMX MEXIy coOoi ajmonenui,
BBI3BIBAIOLINX 3aTPYyIHEHHUE IIPH TOCTAHOBKE ANArHO3a, OCHO-
BaHHBIE HA COOCTBEHHBIX KIIMHHUYECKHUX JTaHHBIX.

KJIWHUYECKUMN IIPUMEP Ne 1

HNudopmanus o nanueHTe

Bonpnas K. 52 ner koHCynbTHpOBaHa Ha Kadeape aepma-
TOBEHEPOJIOTHH (e/IepalIbHOTO TOCYAapPCTBEHHOTO OFOMKET-
HOTO 00pa3z0oBaTEIIEHOTO YUPEKICHHUS BBICIIETO 00pa30BaHUS
«Ky0aHCckuii rocy1apcTBEHHBIH MEITUIIMHCKUN YHUBEPCHUTET)
MunucrepctBa 3apaBooxpaHeHust Poccuiickoit denepanuu
(®I'bOY BO Ky6bI'MY Munsnpasa Poccun), pacrionoxeHHON
Ha 0a3e rocymapcTBEHHOTO OIOKETHOTO YUPEXKACHHUS 3Ipa-
BooxpaHeHust «KimmHuueckuil Ko>KHO-BEHEPOJIOTHYECKHUM T1-
cniacep» MuHucTepcTBa 31paBooxpaneHuss KpacHomgapckoro
kpas (I'bBY3 KKB/), B mapre 2023 . Ha momeHT ocMoTpa
TIPEABSBISIIA JKANO0BI Ha MMOPEJCHNE BOJIOC B JJOOHO-BHCOY-
HBIX 00JIACTSIX, 3aTParuBaIOINX JIMHHUIO POCTA BOJIOC, & TAKXKE
nopezieHue OpoBeii.

Anamnes 3abonesanusn. Ilaupentka OonbHa ¢ QeBpaist
2021 r. Beimagenue BojgoC HAYaJIOCh NOCIIE CEPLE3HOM cTpec-
COBOIl cuTyamuu (moTeps Xuibsi). Bpagom-mepmarororom
B YAaCTHOHM KJIMHMKE OBIJI BBICTABICH JWArHo3 «AHIPOTeH-
Hasl aJlonenys, TSHKelnoe TeUeHUe», Ha3HaueHa Hapy)KHas Te-
panus: J0CbOH MHHOKcHAUN 5%, KpeM nuMekporuMyc 1%,
2 paza B J€Hb, JUIMTENbHO. Ha mpoTshkeHMn ABYX HOCIEmy-
fomux Mecses 3hdexra oT Ha3HAYCHHOTO JICUCHUS HE OTMe-
qaJoch, KIIMHUYECKask KapTHHA porpeccupoBaia. [lanuentka
CaMOCTOSITENIFHO MpPEKpaTuia KCHONb30BaHME HA3HAUYCHHOM
Tepanuu. 3a MEAWIUHCKON ITOMOIIBIO K Bpady-AepMaTosory
He oOpamanack g0 mapta 2023 r. B 2022 r. ycTaHOBJIEH AH-
arHo3 — IMEPBUYHBIN THUIIOTUPEO3 CPEAHEH CTENEHU TAKECTH.
Huddysnsrii 306 1 ct.

Annepeuneckuti anammes: co CIOB OOJIBHOI HE OTSATOLIEH.

Hacnedcmeennwiii anammes: co cioB OOIBHON HE OTATOIICH.

PuzukajabHasi AMarHOCTHKA

Status specialis: Ha MOMEHT OCMOTpa KOKHBII ITaTOIOTHYIe-
CKHUH MPOIECC HOCUII OTPaHUUCHHBIN XapaKTep, pacioiaraics
Ha BOJIOCHCTOH YacTH TOJNOBBI, IPEUMYIIECTBEHHO B JTOOHO-
BHCOYHEIX 30HAX, a TaKke B obmactu Oposeil. B odare mopa-
JKCHHUS BOJIOCHCTOM YaCTH T'OJIOBBI BU3yaJTH3UPOBAIACh JICHTO-
BUHAS perieccrs JIOOHOW TpaHUIIBl POCTa BOJIOC, TIOPEACHUE
BOJIOC B BUCOUHBIX o0acTsix (puc. 1). Koxa B 30He 00mbIceHUS
Y TiopeneHus OnecTsmas Ha Bu, Oneqnasi. 30Ha pereccuu Xo-
POIIO OTHENSIACE OT 3aropeioi KoXu J10a. Mectamu mpocMa-
TpuBaJCs HOJUTUKYJISIPHBIN TUIIepKepaTro3. Takke 0TMEUaaoch
mopeneHre OpoBel, MPEHMMYIIIECTBEHHO B JIaTEPaIbHOM 30HE.

IIpenBapuTe/ibHBIA IMAarHO3
@ponTanbHas ¢pudposupytomas anonenus? ['He3nHas ano-
TMeIyst, ICHTOBHIHAsI popMa? AHIPOreHeTHYCCKAsl AJTOTIeIUs ?

Bpemennas mkaJsa
XpoHonorus pa3BuTHsA Oone3Hn y nanueHTku K. mpexcras-
JICHa Ha PUCYHKeE 2.

JAunarnocTuyeckue npoueaypsbl

Jlabopamopnvie uccnedosanusn (8vinonnensvl Ha 6aze
nabopamopuu  komnanuu «MHBUTPO» (2. Kpacnooap)
om 10.03.2023)

B xnmHMYECKOM aHanM3e KPOBU, OMOXMMHYECKOM aHAJIN3E
KPOBH, OOILEM aHaJIM3€ MOYH MAaTOJOTMYECKH 3HAYUMBIX OT-
KIIOHEHH OT pe()epPEHTHBIX 3HAYCHUN HE BBISIBIICHO.

Hymynopepmenmmuvie ananusvr (M®PA) kposu: aHa3 KPOBU
Ha cumc — orpunarenbHblid; MDA kpoBU Ha BUPYCHBIE rerna-
tutel B 1 C HBsAg — ne obHapyxen, HCV — e oOHapyxeH;
H®A xposu Ha BUU — aHTHTeH/aHTUTEI0 — HE OOHAPYKEHBI.

Muxpockonuueckoe ucciedoganue: cockod Ha TpuOBI ¢ BO-
JIOCHCTOHN YacTH TOJIOBBI — IpUObI He 0OHAPYKEHBI.

C uenbio mpoBeneHus AuddepeHInanbHON AUArHOCTHKH
W YCTAHOBJICHHUsS OKOHYATEIBHOTO KIMHHYECKOTO AMArHo3a
OonpHast OblIa HaNpaBiIeHa Ha OMOTICHIO KOXH.

T'ucmonozuueckoe uccnedosanue (gvinonneno Ha Oasze
000 «CJI Meouxanl pyny (2. Kpacrnooap) om 10.03.2023)

Buonrar Ne 1673/1, 1673/2 (¢ 100HO# 0051aCTH BOJIOCUCTOM
4acTd TOJOBEI). B obomx Omonratax KapTHHA MPaKTHYECKU
uaeHTnyHas. CeTyarslii rUIepKepaTos. DMUIePMHUC HOPMAIIb-
HOM TonuuHbl. O4aroBblil TpaHylie3 B yCThSIX PaCUIMPEHHBIX
BOJOCSHBIX (horutukynoB. [lox amunepmucom — ydacTku Oa-
30()MIIMN KOJUIar€HOBBIX BOJIOKOH, 3yacto3. CTEHKH COCYIOB
YTOJILEHBI, MPOCBETHl CIA3MHUPOBAHbI, HEKOTOPBIE PACIIHU-
PEHBI, CKy[IHBIE INEpUBACKYIIPHBIE JIUM(pOTHCTHONNTAPHBIC
UHQUIBTPaThl C MPUMEChI0 HEHTPO(DUIIOB, TYUHBIX KJIETOK,
(hubpobmacToB u Menanodaros. BomocsHble (pommKyIBI OT-
CYTCTBYIOT Ha OOJIBIIOM NPOTSHKEHUH. BOKpyr ocraBmImxcs
CaJIbHO-BOJIOCSAHBIX (DOJUIMKYIIOB, IPEUMYILECTBEHHO B CPE-
HeH TPeTH, YMEPEHHO BBIPAKECHHBIE JIMM(OTUCTHOLUTAPHBIC
uH}uIbTparsl (puc. 3) ¢ NpUMeEchl0 HEHTPO(DUIOB M NEepH-
dhommukynspHEI GUOpo3. B cpenneit TpeTH nepMbl yMepeH-
HO BBIP@)KCHHBIE CKJIEPOTHYECKHE U3MEHEHUSI U (PUOpO3HbIE
TSDKH, 3aMeIalone BOJOCSHbIE (GOJUTUKYIIBI (pHcC. 4).

3akmoyeHne: Mop(oIoTHUecKasl KapTUHA C Y9eTOM KIIH-
HUYECKHX JIaHHBIX B OOJIBIIEH CTENIEHN COOTBETCTBYET (hpOH-
TaJgbHOH (PUOpPO3UPYIOIIEH aJoneuy.
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OcmonoBckas I1. C., Ceruésa H. A., IIcaBok . A.
TpyaHOCTH AN PEPEHIINAABHON AUAaTHOCTHUKY AAOTEIUH B IPAKTHKE Bpaya-A€PMAaTOAOTa: KAUHUYECKUE CAyIaN

A b

Puc. 1. bonpHas K., neHTOBHIHAS penieccus J00HO-BUCOTHOM I'PaHUIIBI POCTa BOJIOC CJIeBa (BBIIEICHO PUTYpOi) (A); T€HTO-
BUJTHAS pereccus JIOOHOU TpaHUIBI pOCTa BOJIOC CIpaBa (BbiaeseHO ¢purypoii) (b)

Ipumeuanue: pomoepaguu vinonHeHa a8Mopamil.

Fig. 1. Patient K. Linear recession of the frontal-temporal hairline on the left (figure) (A); linear recession of the frontal hair-
line on the right (figure) (Bb)

Note: the photos were taken by the authors.

[epBoe mposiBiieHnE
3a00/1€BaHMSI.
[oSIBUIHNCH YIaCTKH
MOPEICHUS BOJIOC B
JI00HO#M 00acTu

IepBuuHoe obpaiieHue Ha Kadeapy 1epMaToBEHEPOIOT I
OI'BOY BO Ky6I'MY Munznpasa Poccun.
OOBEKTUBHBINA OCMOTP U TUCTOJIOTHYECKOE

uccienoBanne ouonrara Koxu. OKOHYATENbHBIN
nquaruo3: «DOponTanbHas GUOPO3UPYIOIAs ATOTEIHSD

[Iporuos i 310pOBbs U
JKU3HM ONaronpusATHEIA NpH
COOMIOJICHNH PEKOMEHIaLlUH.

IToTepst BosioC CHMKAET
Ka4eCTBO KU3HU MalleHTa

®eppaJsb 2021 r.

Amnpeas 2021 r.

[epBuuHOE 0OpAIlIEHHE K JEPMATOJIOTY B YACTHYIO KIIUHUKY
¢ ’kaj00aMu Ha IOpPEICHUE BOJIOC B JIOOHOM obnacTu. /uarHos:
«AHIPOTEHHAS aJOMEIHUs, THKEI0E TCUCHUE)

[osoxuTenbHasi AMHAMHKA CO CTOPOHBI
KOYKHOTO TIPOILIecca B Pe3ysbTaTe
MPOBE/ICHHUS JICUCHUS

Puc. 2. Xponouorus pa3Butus 0osie3Hu y nanueHTku K.: kiitoueBbie cOObITHS U TPOrHO3

Ilpumeuanue: 610K-cxema 8peMeHHOU WKAbL 8blnOAHeHa asmopamu (cozanacho pekomenoayuim CARE). Cokpawenue: @®I'BOY BO
Ky6I'MY Munszopasa Poccuu — Dedepanvhoe 2ocydapcmeennoe 6100xcemHnoe 06pazoeameibhoe yupexicoenue ebicule2o 00pasosans
«Kybanckuil cocyoapcmeennwlil meduyunckull yrusepcumemy Munucmepcemesa 30pasooxparnenuss Poccutickou @edepayuu.

Fig. 2. Patient K.: history of the disease, key events and prognosis

Note: the timeline flowchart was created by the authors (in accordance with CARE recommendations). Abbreviation: @I'5OY BO Ky6I' MY
Munszopasa Poccuu — Kuban State Medical University.

VauTeiBas HaIU4IHe KOMOp6PII[H01>1 ImaToJIorun 'y 00J1b- Koucyﬂbmauu}l cneyuaaucmoe

HOHM (NEPBUYHBIA THIIOTHPEO3 CPEAHEH CTENEeHU TKECTH.
Huddy3usbiii 300 1 CcT.), ¢ 1enbl0 onpeneneHus narbHeHIIeH
TaKTUKWA BEICHUS W HWCKIIOYCHHS PHUCKOB U Ha3HAYCHHS
CHCTEMHBIX TJIFOKOKOPTHKOCTEPOUIOB OBLIa PEKOMEHIOBaHA
KOHCYNBTANNs YHIOKPHUHOJIOTA.

Onookpunonoe (OO0 «Knunuxa Examepununckas» (2. Kpac-
Hooap) om 17.03.2023) — TepBUYHBIN THIIOTHPEO3 CPEIHEH
crerieHn Tspkectd. Juddysnbnii 300 1 cr. PexomenmoBaHo:
JEBOTUPOKCUH S50 MKI/CYT JUTUTEIBHO; MPOTHBOIOKA3aHHUI
JUIsl Ha3HAYEHHS CHCTEMHBIX [IFOKOKOPTUKOCTEPOUIOB HET.
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Puc. 3. Bonpnas K. ITaromopdosornyeckre nposiBICHUS
(dponTanpHON (HUOpO3UpYIOLICH aoneuu. BoJocsHbIe
(GONTUKYIBl OTCYTCTBYIOT Ha OONBIIOM MPOTSKECHHH.
B cpenneit TpeT nepmbl eprQ oKy ISIPHBIA TUMQPOTH-
CTHOLMTAPHBIN MHOMIBTPAT (BbLAEIEHO Gurypoii). Oxpa-
CKa TeMaTOKCHJIMH-303MHOM. YBenndeHue x40
Tpumeuanue: pomoepagus eblNOIHEHA ABMOPAMU.

Fig. 3. Patient K. Pathomorphological manifestations of
frontal fibrosing alopecia. Hair follicles are absent over a
considerable extent. A perifollicular lymphohistiocytic in-
filtrate is noted in the mid-dermis (figure). Staining with
hematoxylin-eosin, x40

Note: the photo was taken by the authors.

Kannnvecknii nnaraos
Ha ocHOBaHWY KIIMHIYECKOH KAPTHHBI U THCTOJIOTHYECKOTO
nccieJ0BaHns OOJIFHOI ObIT BBICTAaBJICH OKOHYATEIBHbINH JIU-
arHo3: ®poHTanpHas GuOpo3upyIomas aJonenus.
Conymcmeyrowuii Ouazros: I1epBUIHBIA THIIOTHPEO3 Cpell-
Hell crenienn TsokecTH. Jnddy3HbIi 300 1 cT.

AunddepennuanbHas IMArHOCTHKA

AHanm3upys MpencTaBlIeHHBIN KIMHUYECKAN Cirydaii, cie-
JyeT OTMETHUTB, YTO Pa3BUTHE 3a00JICBaHNUS H3HAYAIILHO HMEIIO
TATTUYHYTO KIMHIYECKYTO KapTUHY A PpOHTaIbHOHN prdpo-
3UPYIOLICH amonenuu: OoJIbHas JKEHCKOTO ToJa; 3aboIeBaHne
HMEJIO JUTMTENFHOE MPOTPECCUPYIOIIee TEeUCHNE; TUIHMIHbIC
MECTa JIOKAIN3AIMX Ha KO)KE BOJIOCHCTOMN YaCTH TOJIOBHI (J100-
HO-BHCOYHEIE 00N1acTh), OmiaTepanbHOE TTOpeAeHHe OpOBeEH,
CMeEIIEeHNE JJMHUH POCTa BOJIOC Ha3aJ, HAIM4ne (GposummKyIsip-
HOTO THIIEpKeparo3a, HaToJIOTHs acCOLMUPOBaHa ¢ 3a0oeBa-
HUSIMU [IIUTOBUIHOM >kerne3bl. TeM He MeHee NpH (pOHTAIb-
HOW (uOpo3upyromel anornenun arpodusi KOXHM B odarax
TOpPaXEHUsI, KaKk IMPaBWJIO, MaJ03aMETHA, YTO B HEKOTOPOH
CTENeHN MOXKET HaOJIIO/IaThCsl ¥ IIPH JUITMTENBHO TEKyIIeH aH-
JPOT€HETHYECKOH aJIONEIMU CO 3HAUUTEIbHON MOTepel BOJIoC
[4, 10]. Taxxe Ha ONpENENEHHOM 3Tafe NPOrpecCUPOBaHUS
0one3HN MOXET 00paTuTh Ha ceOsl BHUMaHue (OPMHPOBAHHE
3aJIBICHH 0 MyxckoMy Tumy [10, 11]. B cBoro ouepens, mopa-
YKEHHUE JIOOHO-TEMEHHOH 001acTH B 30HE pOCTa BOJIOC MOXKET

Puc. 4. Bonbuas K. [Tatomopdonoruueckue mposiBIeHUs
¢dpouTansHON (ubposupyromeii anoneruu. B cpemHeit
TPETH JEPMBI CKJIEPOTUYECKHE M3MEHEHUs U (rOpo3HbIE
TSOKH (OTMEUYEHO CTpeNKaMH), 3aMeUIalolINe BOJOCSHBIC
¢dommukyasl. OKkpacka reMaTOKCHIHH-303HHOM; yBETHYC-
Hue x100

IIpumeuanue: pomozpaghus 6binoIHEHA ABMOPAMU.

Fig. 4. Patient K. Pathomorphological manifestations of
frontal fibrosing alopecia. Sclerotic changes and fibrous
strands are noted in the mid-dermis (arrows) replacing the
hair follicles. Staining with hematoxylin-eosin, x100

Note: the photos were taken by the authors.

SIBUTHCS PE3YIBTaTOM OYaroBOU aJOMCIHU, a UMEHHO €€ JICH-
ToBuIHOHN Popmel (oduazuc Llensca) [10, 11].

MenunuHCKHEe BMEHIATeIbCTBA

BonpHo# 01710 HA3HAYEHO JICUEHNE, BKIIFOYAIOIEE CHCTEMHEIE
DITFOKOKOPTHUKOCTEPOHIBI (TIpetHn3010H 30 MI' B CYTKHU B TEUCHHE
Mecsila) B KOMOMHAIMY C aHTUMAaJISIPUHHBIMU TIpernaparamu (TU-
npokcuxiopoxud 200 Mr/cyTKH 2 p/I B TSUCHHE IBYX MECSIICB).
HapyxHo: MHrHOWTOpH! KaIBIMHEBpUHA (TIMMEKpomMyc 1%
KpeM TOHKHM CJI0OEM HaHOCUTh Ha O4ard IMOpakeHus 2 p/CyTKu
B TEUCHUE MECAIA), 5 % MHUHOKCHAWII (IJUTEIBHO).

IlI/IHaMHKa H HCXO0AbI

Uepes Tpu Mecsitia Ha (hOHE POBEAESHHOTO JICYEHHUs OTMEYe-
Ha IIOJIOKUTEIbHAS JUHAMHMKA CO CTOPOHBI KOKHOI'O IIPOLEC-
ca, BBISABICHA CTAOMJIM3AIUS MMEIOIIUXCS O4aroB pyOIloBOi
aJoreyH, pa3penieHne QoUIMKyYIIPHOTO THIIepKeparo3a.

IIpornos

Jnst 310pOBbsI M KU3HU OJIATONPUSITHBINA NPH COONIOAEHUN
pexkoMeHnanui. /lnmurenpHOe TedeHHe 00Ie3HN MOXKET ITPUBE-
CTH K OOIIMPHOHN PEIECCUU BOJIOC HAa BOJIOCUCTON YaCTH TOJI0-
BBI, YTO CIIOCOOCTBYET CHH)KEHHUIO KaueCcTBa KM3HHU Mal[HeHTa.
OCHOBHO# 1IeTbI0 Tepanuy (poHTANBEHON (GuOposnpyromien
QJIONICLINH SIBJISIETCS OCTaHOBKA NPOTrPECCHPOBaHMs 3a00JieBa-
HHUSL, B CBSI3H C UM Ba)KHA PaHHsIS JUArHOCTHKA U NIPaBUIIbHAS
Teparusl.
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KJINMHAYECKUN TPUMEP Ne 2

Nudopmanus o nanuente

Bonbnas M. 53 ner obparunacek B utoHe 2023 1. Ha kadeapy
nepmaroBereponorun ®I'5OY BO Ky6I'MY Munszapasa Poc-
CHH C XaJI00aMH Ha MTOPEJCHUE BOJIOC B BUCOUHBIX 00JACTSIX.

Anamnes zabonesanus. V13 anamHe3a OOJIE3HU H3BECTHO,
yTo B HOos0pe 2020 I. BHepBHIE 3aMeTHiIa MOpPEACHHE BO-
JIOC B BHUCOYHOH oOmactu crpaBa. PazButue 3aboneBaHUs
HHU C YeM He CBs3bIBaeT. Jleumnach caMOCTOSTEIBPHO — TI0-
JIMBUTaMUHBI C MUKPOAJIEMEHTAaMH, HAPYXKHO MPUMEHsIa Ha-
CTOMKY CTPYYKOBOTO IepLa. YJIy4lleHHs He oTMedana. 30Ha
MOPEZICHUSI BOJIOC ITOCTETIICHHO YBEIMYHMIIACh B pa3Mepe.
B BHCOYHOI 00JACTH ClieBa MOSBHJICS HOBBIA Y4YacTOK II0O-
peneHus Boyoc. 3a MEAWIIMHCKON MMOMOIIBI0 He o0pamianach

A

1o utonst 2023 r. ConyTcTBytomias natojorus: [ unepToHu-

yeckas 0one3nb | craguu. Crenens Al 1. Puck 1 (Hu3skwit).

XCH 0 craguu. XonenucTdokromus B MapTe 2022 1.
Annepeuueckuii anamtes: co ci08 O0IbHOU HE OTATOIIEH.
Hacneocmeenuwiii anamues: co cnog 601bHOU HE OTATOIIEH.

PduzukajabHas AUArHOCTHKA

Status specialis: Ha MOMEHT OCMOTpa KOXKHBIH MaToJI0THYe-
CKHI IPOLIECC HOCUJI OTPaHMUYEHHBINA XapaKTep, pacronaraics
CHUMMETPHYHO B BHCOYHBIX OONACTIX. YUaCTKH MOPAKECHUSI
UMEJH HEeNpaBUIbHO-OKPYIIIYI0 (OpMYy, HEUETKHE TPAaHMIIBI
(puc. 5). IlBet xokH B ouarax mopeAcHus OJICTHBIN, MeCTaMu
DIISIHIEBBIM Ha BUJ. B odarax mpocMarpuBalnuch eIMHUYHBIC
JUIMHHBIC 1 00JIOMaHHBIE BOJIOCHI. TecT HaTsHKEHHS BOJIOC ObLI
OTpHLATENILHBIM, 30HA «pacIIaTaHHBIX BOJIOCY» HE ONpEees-
nack. BBISIBIICH CUMIITOM MOTUTPUXHH.

b

Puc. 5. bonpHast M. YyacTku ropeaeHus BOJIOC B BUCOYHOM 00J1acTH ciieBa (BblAeNeHO Gurypoii) (A); y4acTKu NOpeaeHus
BOJIOC B BUCOYHOM o0JiacTH cipasa (BbiaeneHo ¢purypoii) (b)

Ipumeuvanue: pomozpaduu evinonnena asmopamu.

Fig. 5. Patient M. Areas of hair thinning in the left temporal region (figure) (A); areas of hair thinning in the right temporal
region (figure) (b)

Note: the photos were taken by the authors.

[NostBHyICS OYar mopeaeHus BOJIOC B BUCOYHOM 00JIacTH CIIpaBa.
Jleuniach caMOCTOSTENLHO. 3a MEAUIIMHCKOM ITOMOIIBIO HE
oOpamanack 1o utoHs 2023 r.

OTMeUeHa TOJIOKHUTEIbHAS JUHaAMHKa

B pE3yJIbTATC JICUCHUA

Cents0pp 2023 1.

Hronn 2023 1.

1

Hos6ps 2020 r.

[epBuunoe obpamenue Ha kadeapy aepmatoBereposornn PI'BOY
BO Ky6I'MY Munzapasa Poccnn. OOBEKTUBHBIH OCMOTp U
THCTOJIOTHYECKOE McCieoBanue OnonraTa Koxxu. OKOHYATEeTbHBINA
auarHo3: «['He3gHas ayonenys, orpaHuYeHHast opMay

[IporHo3 A7st ®KHU3HU U 37J0POBbBS
OnaronpusTHBIN TP COOII0ACHUN
pexomenaarui. [lotepst Bosoc cHmkaer
Ka4eCTBO JKU3HM IalUeHTa.

Puc. 6. XpoHomorus pa3BUTUs OOJIC3HH y MAIUEHTKH M.: KITFOYEBBIE COOBITUS U MPOTHO3

Ipumeuanue: O10K-cXeMa 8peMeHHOU WIKAAbI GbINOIHEHA agmopamu (coenacho pexomenoayuim CARE). Coxpawenue: ®I'5OY BO
Ky6I'MY Mun3zopasa Poccuu — Dedepanvroe 2ocydapcmeennoe 010xicemnoe 00pa3osameibHoe yupedcoeHue eblcuieco0 00pa308anus
«Kybanckuii cocyoapcmeennvlii Meouyunckutll yrusepcumemy Munucmepcemea 30pagooxparnenus Poccuiickou @edepayuu.

Fig. 6. Patient M. History of the disease, key events and prognosis

Note: the timeline flowchart was created by the authors (in accordance with CARE recommendations). Abbreviation: ®I'6OY BO Ky6I' MY
Mumn3zopasa Poccuu — Kuban State Medical University.
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BpoBH 1 pecHHUIIBI COXPAHEHBI, TYNIKOBBIC BOJIOCHI IPUCYT-
CTBOBAJIM Ha BCEM KOXXHOM IMOKpOBe. HOrTeBbIC IMIACTHHKH
KUCTEN U CcTOI O€3 U3MEHEHMUIA.

I[IpeaBapuTebHBII THATHO3
OuaroBas ckiepogepmusi? Ouaropas ajgomnenus?

BpeMennas mkaJjia
XpoHosorus pa3BUTHS 00JI€3HN y TAaMeHTKH M. mpencTas-
JIEHa Ha PUCYHKE 6.

JAunarHocTuyeckue nmpoueaypsbl

Jlabopamopnuie uccnedosanus (svinoanenvi na 6aze OO0
«CJI Meouxanl pyn» (2. Kpacnooap) om 21.06.2023)

B knauHMYECKOM aHanM3e KPOBH, OMOXMMUYECKOM aHAIHN3e
KpOBH, 0O0IIEM aHAJIM3€ MOYH MATOJOTMIECKN 3HAYUMBIX OT-
KIIOHEHUH OT (PU3HOIOTHIECKUX 3HAUCHUH He BRIABICHO. [ 0p-
MOHAJIBHBIX HAapyIICHHH CO CTOPOHBI IIUTOBUIHON >KEJIE3bI
1 OPraHOB PENPOAYKTHUBHON CHCTEMBI HE BBISBICHO.

Hmmynopepmenmuvie ananuzer (MDA) KpoBH: aHAITN3 KPOBU
Ha cu(UIHC — oTpunarenbHbIif; DA KpoBU Ha BUPYCHBIE rera-
tutel B u C HBsAg — ne obHapyxeH, HCV — He oOHapykeH;
N®A xpoeu Ha BUU — aHTHreH/aHTUTEN0 — HE OOHAPYKCHBIL

Tucmonozuueckoe uccnedosanue (nposedeno Ha bOasze
000 «CJI Meouxanl pyny (2. Kpacnooap) 21.06.2023)

Buonrtar Ne 4768/1, 4768/2 (¢ BUCOUHOU 00JACTH BOJIOCH-
CTOM yacTu rojoBsl). B obonx Ouonrarax mopdonorndeckas
KapTHHA IPAKTHUECKH UieHTHYHast. CeTyarslii rHIepKeparos.
BnuaepMuc HOpMaNIbHO# ToNIUHEL. BakyonbHas auctpodus

Puc. 7. Bompras K. [Tatomopdomornyeckue mpoOsBICHUS
THE3/1HOH anonenuu. BomocsHbie GoNTUKyIIbI COXpaHEHBL.
B nepme ckynaHble EpUBACKYISPHBIE U TEPUGOIUTHKYISP-
HBIE TUCTHONMMGOUUTApHbIE HHOUIBTPATH (OTMEYEHO
crpenkamu). OKpacka reMaTOKCHINH-303WHOM. YBEIHYe-
Hue %100

Ipumeuanue: pomoepagus guinoIHeHa A8MOPAMU.

Fig. 7. Patient M. Pathomorphological manifestations of al-
opecia areata. Hair follicles are preserved. Sparse perivas-
cular and perifollicular histiocytic-lymphocytic infiltrates
are observed in the dermis (arrows). Staining with hema-
toxylin-eosin, X100

Note: the photo was taken by the authors.

KJIETOK Majbluruena cios. KileTku HapyKHOro ¥ BHYTpEH-
HETO SIUTETHAIBHBIX BIATaJUIl BOJOCSHBIX (OJITHKYIIOB
MeCTaMH BaKyoInu3upoBaHEL. COCYIOBI CIIa3MHUPOBAHBI, HEKO-
TOpBIE pacIIMpeHbl. B 1epme — cKyaHBIE TepHBaCKYIISIPHBIC
u nepuOUTUKYISpHbIE THCTHONUM(OUUTAPHBIE HWHPHIb-
TpaThl ¢ MPUMECHIO HEUTPOPHIIOB, GUOPOOIACTOB U TYUIHBIX
KJIEeTOK (puc. 7). YBEIMYEHO KOJIMYECTBO TEIOTCHOBBIX (HOII-
JHKYJ0B (puc. 8). B cpeHuX M HIDKHHX OT/IeNax JAepMbl, Ipe-
MMYILIECTBEHHO MEPUPOILTHKYIIIPHO, YMEPEHHO BbIpAKEHHBIC
CKJIIepoTHIecKHe U3MeHeHu . [IpuaaTku KoK COXpaHEHBI.

3akioyeHne: Mop(hoaornieckast KapTHHa, C y4eTOM KIMHH-
YEeCKUX JaHHBIX, B OOJBLIEH CTEIEHU COOTBETCTBYET HEpPYO-
IIOBOM ajIornenuy (THE3THOM).

YuuThIBas HATHYHE KOMOPOUIHON MATONOTHH (THIICPTOHU-
yeckast 0ose3nb [ cramuun. Crenenp AL 1. Puck 1 (Hu3KwMi).
XCH 0 cragun), ¢ IenbI0 onpeAeNeHus nadbHerIen TaKTHKN
BEICHHUS W MCKITIOYCHUS PHCKOB U Ha3HAYCHUS CHCTEMHBIX
TTFOKOKOPTUKOCTEPOHIOB OONIbHAsE Oblila KOHCYJIBTHPOBaHA
KapIUOJIOTOM.

Koncynomayusa cneyuanucmoe

Kapouonoe (OO0 «Knunuka Examepununckaa» (2. Kpac-
Hodap) om 03.07.2023) — BBICTABIICH ANArHO3: TUIIEPTOHMYE-
ckast 6osiesnsb | craguu. CTeneHp apTepHaIbHON TUIIEPTEH3UN
(AT) 1. Puck 1 (am3kwuit). XpoHudeckas cepaedHast HeJoCTa-
touHOocTh (XCH) O cragmm. PexomMeHIOBaHO: METOIPOIIOIN
25 mr Y5 Tabn. 1 p/CyTKM IIMTENBHO; MPOTHBOMOKA3aHUI
JUIsl HA3HAYCHUS] CUCTEMHBIX ITFOKOKOPTUKOCTEPOHUIOB HET.

Puc. 8. Boxpnas K. [Tatomopdomornyeckue mposBICHUS
THE3IHOH aJIONEeNHUH. YBEIHMYEHO KOJIMYECTBO TEIOTEHO-
BBEIX (DOJUTHKYIIOB (OTMEUEHO cTpeikoif). OKpacka reMaToK-
CHJIMH-3031HOM. YBenudenue x40

Tpumeuanue: homocpagusa evinonnena agmopami.

Fig. 8. Patient M. Pathomorphological manifestations of al-
opecia areata. Increased number of telogen follicles (arrow).
Staining with hematoxylin-eosin, x40

Note: the photo was taken by the authors.
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Kianunyeckuii nmaruo3s
Ha OCHOBAaHHNU KJ'[I/IHI/I‘-ICCKOf/'I KapTI/IHI:-I U TUCTOJIOTNYCCKOTO
HCCieT0BaHus OOJIBHOM OBUT BBICTABIECH OKOHYATEIBHBIN -
arno3: ['He3qHast ajonenus, orpaHuYcHHas hopma.
Conymcmeyrowuti  ouaeros: lwuneproHndeckas OOJIe3Hb
I cragun. Crenens AD 1. Puck 1 (auskmit). XCH 0 cramum.
XomerctakroMust B Mapte 2022 1.

JAndpdepeHunaibHast AUATHOCTUKA

AHanu3upysl IpUBEACHHbBIH KIMHUYECKUI cllydaid, He00Xo-
JAUMO aKICHTHUPOBATh BHUMAHHUE HA XapaKTECpEe TCUCHUS MPO-
recca, MEIUICHHOM IIPOTrPECCUPOBAaHUM BBINAJCHUS BOJIOC,
a TaxKe Ha DISHIEBBIA BUJ KOXKH B HEKOTOPBIX y4acTKax I0-
penenus Bonoc [4, 12]. Takas xiInHAYECKas KapTHHA MOXET
HaOIIOAAThCA IPU paHHEH CTaauy pyOLOBOM aJIONEeUH, B TOM
YHCIIe U TIPH CKIEPOJICPMHH, C JIOKaTN3alnue Ha BOIIOCHCTOH
YHaCTHU I'OJIOBBI, YTO MOXECT O6yCIIOBI/ITI) CJIOKHOCTH IIPH ITOCTa-
HOBKE OKOHYATEILHOTO TuarHo3a. OHaKo JUIsl CKIEpOAECPMHUH
TI0 THITy «yZAapa cabiei» XapakTepHO MOSBICHHE TTOI0COBH/I-
HOTO «TsDKa» JepMaTocKiIepo3a 0enecoBaToro IBeTa, KOTO-
PBIit HacTo 3aTparuBaeT u Koxy Jimia. [Iporecc, kak npaswuio,
OZHOCTOPOHHHUH, XOTSI B JINTEPATYPE OMHCAHBI U JABYCTOPOH-
Hue nopaxeHus [4]. B nanbHelimeM HOpaKeHHBIH y4acTOK
TIPY CKJIEPOJICPMHH CTAHOBUTCS aTpOQHUUIHBIM, CIIETKa 3ama/ia-
€T, yero He ObUIO Yy TaHHOH manueHTkH [4].

MeauuMHCcKHe BMelIaTeJIbCTBA

IIpenauzonon 30 Mr B CyTKH (C IOCTENEHHBIM CHHKEHUEM
JI03bI) B TEUEHUE LIECTH HENelNb, 5% pacTBOP MUHOKCHIMIA
(wmTensHO), 0,1 % Ma3p Takponumyc 2 pasza B CyTKH (AIH-
TensHOo)? [13].

JAuHamuka v ucxXoabl

Ha ¢one Ha3HayeHHOH Teparmiyu OTMEYeHa MOIOXKHUTEIbHAS
JuHamMuKa. Uepes Tpu Mecsa OT Hadaia JICYCHHS TpeKpa-
THJICA POCT y4acTKOB mopeneHua. OTMedeH poCT IMyIIKOBBIX
JIETTMTMEHTHPOBAHHBIX BOJIOC U YACTUYHBINA POCT TEPMUHAIIb-
HBIX TUTMEHTHPOBAHHBIX BOJIOC.

IIporuo3

Jig 3M0pOBbS M KM3HM ONArONpHSTHBIA IpHu colmozme-
HUU pekoMeHAanuid. OCHOBHOM LENbI0 TEparuu THE3AHON
AJIOTICTINH SIBIISIETCSI BOCCTAHOBIICHHE POCTa BOJIOC, HO JOKa-
3aTh 3((HEeKTUBHOCTH JIEUEHHS B JOJITOCPOYHOMN MEPCIIEKTHBE
HE TIpencTaBisieTcs BO3MOXKHBIM [12]. Ilpu oTcyTcTBHE 3¢)-
(exTa OT JEUCHHS MAIMEeHTaM IpeaaraeTcs MEIMIINHCKAs
TaTyHUPOBKA, MAPUKHU, IIMHbOHBI, CHCTEMBI 3aMEIlIEHHUs BOJIOC,
Haknaaku [3].

KJIWHUYECKUMN IPUMEP Ne 3

HNudopmanus 0 nanueHTe

Bonbnast P. 44 ner koHcynbpTHpoBaHa Ha Kadenpe aepMma-
toBereponoruu O@I'bOY BO Ky6I'MY Munsnpasa Poccun
B Mae 2023 r.

Anamnes saboneeanus. Co CIOB MAUEHTKH, OoieeT
¢ suBapsg 2016 r., Korna BHEpBBIC MOSBIIICS O4ar mopeie-
HUS BOJIOC B JIOOHOU obOmactu quamerpom jao 1 cm. 3abo-
JIEBAaHUE CBA3BIBAET C YACTBIMU CTPECCOBBIMH CHTYaIHSIMH

Ha pabore. HeonHOKpaTHO KOHCYJIBTUPOBAaHA AEPMATONO-
TOM I10 MECTY XHUTEJbCTBA. YCTAHOBIIEHHbIC AUarHo3bl: Ce-
Oopelinplii nepmarut, ['He3gHas amomernus. HaznageHHOe
JeYeHNe yKa3zaThb 3aTpynHsaercs. BripaxkenHoro sddexra
OT Ha3HavyaeMoil Tepanuu He HaOmomana. Ilepnonndeckn
M0 Ha3HAYCHHWIO KOCMETOJIOTa MPOXOJMiIa Kypchl Me30Te-
panuu, 6e3 3¢ddexra. Uepes 4 roga mocie nepeHeceHHOro
OMOIHOHAJIBHOTO MOTPACCHUA OTMETHJIA MMOABJICHUC HOBBIX
Y4acTKOB BbINageHUs] Bojoc. KOoHCympTHpOBaHa BpavuoM-
JIEPMaTOJIOTOM B YaCTHON KJIMHWKE. BBIcTaBIeH AMarHos:
I'nesgnas anomenus. Ha3HaueHO JedeHHe: BHYTPHKOXK-
HbIe MHBEKLINN TpuamuuHonoHa no 0,1 M ¢ MHTEepBaIoM
0,5-0,1 cm kaxabie 4—6 Henenb. be3 BeIpakeHHOTO Y Pek-
Ta. Ilo pexoMeHIauu KOCMETOJIOTa TPOBOIMINCE KyPCHI
Me3oTepanuu (2 pasa B roja). Becnoit 2023 r. mossBUnucChH
HOBBIE yYaCTKM BBINAJCHHUS BOJOC, a MMEIOUIMECS O4aru
MOpPEACHUSI YBEIHUUIINCH B Pa3Mepe.

Conymemeyowaa namonoausn: XpoHAYECKUH IOBEPXHOCT-
HBIM FaCTPUT, PEMUCCHSL.

Annepeuueckuil anamues: co cioB OOJIBHON HE OTATOILEH.

Hacneocmeennulii anammes: y MaMbl yCTAHOBJICH JHArHO3
«CebopeitHblit tepmatuT», « Butunuroy.

Du3uKaIbHASA IHATHOCTUKA

Status specialis: Ha MOMEHT OCMOTpa KOXKHBIH MaTOJIOrHYe-
CKUI IpOLIECC HOCWJI OIpaHUYEHHBIN XapakTep, pacroaraics
B JIOOHO-BUCOYHOM M TeMeHHOW oOmacTsax. Oyaru BbINaJCHUS
BOJIOC pa3MepoM OT 2 JI0 3 CM B TaMeTpe MMEITH HEIPABIITEHYIO
dhopmy u cnuBanuch B Oonee kpymnHble Otk (puc. 9). Koxka
MOPaKCHHBIX YYaCTKOB MMelia OJICHO-PO30BBIN IIBET, B HEKOTO-
PBIX o4arax orMedanach aTpo(ust ¥ OTCYTCTBOBAJIH BOJIOCSHBIC
hommkyIel. MecTaMu B oUarax BBITIAICHHS BH3YaTN3HPOBAIINCH
JUTHHHBIC HEU3MEHEHHBIE BOJIOCHL. BOKPYT 30HBI IIOBPEXKICHHBIX
YUYaCTKOB ONPEIEIIIIach 30HA «PACIIaTAHHBIX BOJIOCY.

Cnmsucteie 000I0YKH TIOJOCTH PTa, HOTTEBBIC TUIACTHHKH
KHCTeH W cTom 0e3 m3MeHeHui. bpoBr W pecHHIIBI coXxpaHe-
HBI. YYaCTKOB BBINAJCHUS BOJOC HA JPYTHX OONACTAX KOXKHU
He 00HapyKeHO.

IIpenBapuTe/ibHBII IMATHO3
Huckounnas kpacHas Bomuanka? IlceBmomernana bpoka?
OuaroBas anoneuus?

BpemenHnas mkaJsa
XpoHomnorusi pa3BuTHst 00JIE3HN y TAUEHTKH P. mpeacTas-
neHa Ha pucyHnke 10.

JluarnocTu4yecKue Mpoueaypbl

Jlabopamopnsie uccnedosanus (svinonuensvt Ha base 1abo-
pamopuu «l emomecmy (2. Kpacrnooap) 17.05.2023)

[pu knuHUKO-1a00PaTOPHOM OOCIIEJOBAaHUH BBISBICHO I10-
BhImeHne TupeoTporrHoro ropmoHa (TTI) mo 9,687 MkME/Mn
(8 HOpMe 110 5,33 MkME/mu). Tloka3zarenu obuiero anajiuza
KpPOBH, OMOXMMHYECKOTO aHaln3a KpOBH, OOIIEro aHaimsa
MOYH — B Ipenienax peepeHTHBIX 3HaueHNn . [ OpMOHaTBHBIX
HapyIIEHUH CO CTOPOHBI OPTaHOB PETPONYKTUBHOW CHCTEMBI
HE BBISBIICHO.

2 Ky6anos A. A., lannamosa 10. A., Kouapaxuna U. H., Mapeesa A. H. Poccuiickoe 00IIeCTBO A€pPMATOIOrOB W BEHEPOJIOToB. [ He3onas anoneyus. Pede-

panvHble Kiuhudeckue pekomerndayuu. M.; 2016.
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A

b

Puc. 9. bonbHast P. B 100HO# 00J1aCTH BOJIOCHCTON YaCTH I'OJIOBBI 0YAar BBINIAACHHUs BOJIOC (BbLIeseHO GUrypoii) (A); B 100HO-
TEMEHHOU 00J1aCTH MHOXKECTBEHHBIE 04aru BhINaIeHHs Boioc (BeiaeneHo durypoit) (b)

Tpumeuanue: pomozpaus evinonnena asmopamu.

Fig. 9. Patient R. A patch of hair loss in the frontal region of the scalp (figure) (A); multiple patches of hair loss are observed in

the frontotemporal region (figure) (b)
Note: the photo was taken by the authors.

IlosiBnenne CAMHUYHOI'O Oo4ara BBIIIaJACHHUA BOJIOC B
n06HO0# obmactu. HeoqHOKpaTHO KOHCYJIBTHPOBAaHA
JIepMaToJIOroM MO MECTY JKUTEIbCTBA. BhIcTaBiIeHHbIE
nuarHo3bl: «CebopelHblit nepMaTuty, «I He31HasS
anornenysy. I deKra oT JeUeHUs] He HaOII0IAI0Ch.
HeonHokpaTHO 10 HA3HAYEHUIO KOCMETOJIOTa IIPOXOHIa
KypChl ME30Tepanuu

Oo6paruiack Ha Kadeapy IepMaTOBECHEPOIOTUN
OI'BOY BO Ky6I'MY Munspasa Pocccun.
OOBEKTUBHBII OCMOTpP U THCTOJIOTHYECKOE

uccieoBaHue OuonTara Koku. OKOHYaTeIbHBIN
nuarHo3: «Ilcesnonenana bpoka»

OxkTs10pB

2019r.

1

OOparuiack K AepMaToJIory B YaCTHYIO Ormevena IIporuos ans Ku3HU U
KJIMHUKY C )KaJlo0aMH Ha IOSIBJICHUE HOBBIX HOOKITELHAS TPYIOCHOCOOHOCTH OJaronpHsTHBIH
Y4YacTKOB BBINa/IeHHs BoJioc. Jlnarnos: MIPU COOJIOICHUH PEKOMEH AU
«['He3nHas anoneuus» Ha3HaueHHOE JleueHne JIMHANITK B D¢ deKTUBHOTO JIeueH s He
6e3 a3 dekra. 3a METUIIMHCKOM TOMOIIBIO HE pesyIbTate pa3paboraHo. Bo3amokHO CHIKEHIE
obparanace 1o mas 2023 r. fledeHus Ka4yeCTBa JXU3HM IaIUCHTA

Puc. 10. Xponosnorus pa3BuTus 00J€3HH y NallMEHTKH P.: KirroueBbie COOBITHS M IPOTHO3

Tlpumeuanue: 610K-cxema 8pemenHOU WiKATbl GbinoaHena asmopamu (coenactno pexomendayuam CARE). Coxpawenue: ®I'50Y BO
Ky6I'MY Munzopasa Poccuu — @edepanvhoe cocyoapcmeennoe b100xcemnoe oopazogamenvhoe yupedxcoenie gblculeco 00pas3oseanus
«Kybanckuii cocyoapcmeennvlii MeOuyuHckuil yHusepcumemy Munucmepcemea 30pagooxparnenus Poccuiickoil @edepayuu.

Fig. 10. Patient R.: history of the disease, key events and prognosis

Note: the timeline flowchart was created by the authors (in accordance with CARE recommendations). Abbreviation: KubSMU — Kuban

State Medical University.

Humynogpepmenmusie ananuzvr (MDA) KpoBuU: aHATIH3 KPO-
BU Ha cuuiinc — orpuuarenbhbiii; MDA KpoBU Ha BUPYCHBIE
reratutel B u C HBsAg — ne obnapyxen, HCV — ne o6na-
pyxen; MDA kposu Ha BUY — anTuren/anturesno — He 00-
HapyKEHbI.

Tucmonozuueckoe uccneoosanue (na 6ase OO0 «CJI Me-
ouxanl pyny (2. Kpacnooap) 17.05.2023)

Buonrar Ne 1913/1, Ne 1913/2 (¢ k0o’ku BUCOUHO# 001aCTH
crpaBa M TeMeHHOH obnactn). B o6oux duonrarax Mopdo-
JIOTHYECKasi KapTUHA MpaKkTU4YeCKH uieHTHuHas. Donu-
KyJISApHBIM KepaTo3. DNHAEPMUC HOPMAIbHOW TOJIIHHEI,
MectaMu arpoduueH. Y4acTKM BakyoJbHOW auctpodun
KJIIETOK MaJbIIUTueBa cjlosi. B BepxHel TpeTu AepMbl —
y4acTku 0a30(pHINU KOJUIAreHOBBIX BOJIOKOH. BonocsHbie
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Puc. 11. Bonbras P. [TaroMopdonorndeckue mposBICHUS
niceaonenansl bpoka. BomocsiHble QoMIHUKYNBI OTCYTCT-
By10oT. ®UOpPO3HBIC TSKH, 3aMEIIaoNIne BoJIOCsSHEIE (o-
JUKYIBl (OTMEYEHO cTpenkamu). OKpacka reMaTOKCHUIIHH-
503UHOM. YBenuueHue x40

Ipumeuanue: pomozpapus ebinoiHeHa asmopamu.

Fig. 11. Patient R. Pathomorphological manifestations of
pseudopelade of Brocq. Hair follicles are absent. Fibrous
strands replace hair follicles (arrows). Staining with hema-
toxylin-eosin, x40

Note: the photo was taken by the authors.

(G OIITUKYITBI CKIEPO3UPOBAHBI M OTCYTCTBYIOT Ha OOJIBIIOM
paccrosann. OuOpo3HBIE TSHKH, 3aMEIIAIONINE BOJIOCIHBIE
¢dbommukynel (puc. 11). Bokpyr ocTaBHmIMXCS BOJIOCSHBIX
(OJUTMKYIIOB M TEPUBACKYJISIPHO C€i1ab0 BBIPAKEHHBIC TH-
ctuonuMdonuTapaeie MHQUIBTpATHl € HeHTpodMIaMu,
MenaHoparamu u ¢udpodnacramu. CTEHKH KamWJIISIPOB
YTOJNIICHBI. B HIDKHUX OTAENax IepMbl — OTEYHBIH, YTOI-
OICHHBIA, MECTaMH TOMOTCHU3WPOBAHHBIA  KOJUIareH
(puc. 12). IToToBBIE XeT€36I U MBI, TOTHUMAIOITUE BO-
JI0C, COXpPaHEeHBI.

3akitodeHue: B OMOINCHITHOM Marepraie BBISBISCTCS MOp-
(onormyeckasi KapTUHA MO3IHEH CTaUN PYOIIOBOW aJIOTEITUH
(nceBmonenassl bpoka).

KoHcyapTanus cnenquajaucToB

DHooxkpunonoe (nonukIuHu4eckoe omoeneHue YacmHo-
20 yupesicOenus 30pasooxpanenus «Knunuueckas 6onvHuya
«PXK/[-meouyuna» ecopooa Kpacnooap» om 14.06.2023) —
BBICTABJICH JUarHo3: [IepBHYHBIN THIIOTHPEO3 CpPEemHEH cTe-
MEHU TSDKECTH. PEKOMEHI0BAaHO: 3YTHPOKC (CyTOYHAs 1032
50 MKT) JUTUTEIBHO; MPOTHBOIIOKA3aHUH IS HA3HAYCHUS CUC-
TEMHBIX TJTFOKOKOPTUKOCTEPOHIOB HET.

Kiannu4yeckuii 1uarios

Ha ocHOBaHMU KIMHUYECKOH KApTUHBI U TUCTOIOTHUECKOTO
HCcCreToBaHusS OOJBHON OBLT BBICTABIICH OKOHYATEIBHBIN JTH-
arno3: [Icesnonenana bpoxka.

ConyrcTByromuii nuarao3: [lepBHYHBIN THIOTHPEO3 Cpel-
HEl CTEIeHH! TSHKECTH.

Puc. 12. bonwnas P. [Taromopdonoruueckue mposiBICHUS
nicesonenanasl bpoka. B nrepme — ciabo BeIpayKeHHBIE TH-
CTHOJIMM(OLUTapHbIE HHOUIBTPATHI (OTMEUEHO CTPEITKOMN)
n y4actku ¢pubposa (BbiaeneHo gurypoii). Okpacka rema-
TOKCHJIMH-303MHOM. X 200

Ilpumeuanue: pomoepadus ebinonHena agmopami.

Fig. 12. Patient R. Pathomorphological manifestations of
pseudopelade of Brocq. Poorly defined histiocytic-lym-
phocytic infiltrates and areas of fibrosis are observed in the
dermis (arrow, figure, respectively). Staining with hematox-
ylin-eosin, X200

Note: the photo was taken by the authors.

JAuddepeHunanbHas AMATHOCTUKA

[ceBnonenana bpoka mpencrasiser coboii peaKoe XPOHHU-
Yyeckoe, MEJUIEHHO Iporpeccupymomiee 3a0ojeBaHue, Mpea-
CTaBJICHHOE y4yacTKaMH pyOILoBO#l ajonennu Oe3 mHpu3Ha-
KOB BocmajcHus. Brepseie 6osne3ns ommcan bpok (Brocq)
B 1885 rogy. OH oxapakTepu3oBaJ MCEBONENAay KaK «HEUYTO
MOX0Kee Ha OYaroByIO aJOIeLHIo, HO B TO K€ BpeMs He o4a-
roBas». Ilpu mcepmomnenane BOIOCAHBIE (OJUIMKYIABI OTCYT-
CTBYIOT, @ TIpM 09aroBoil B OOJIBITHMHCTBE CIIy4aeB COXpPaHs-
forcst [13]. Kak mpaBmino, nedroT IceBromnenagsl 0CTaeTCs
He3aMeUYEeHHBIM H3-32 OTCYTCTBHS CYOBEKTHBHBIX OIIYIICHUH,
YTO OTJIIMYACT €€ OT OYaroBOH ajomeluu. B cBoro odepens,
JUINTEIIbHOE NpOrpecchupoBaHye 00Je3HH ¢ (OPMUPOBAHUEM
04aroB pyOIIOBOW aJIONELUH W JIOKAJIHM3alueil MaTojoruye-
CKOTO TIpollecca MCKIIOUYUTEIBHO Ha BOJIOCHCTON YacTH TO-
JIOBBI MOXKET SBUTHCS PE3YJAbTaTOM U JHUCKOMJHON KPAacHOU
BOJIYaHKU.

MennnuHcKHe BMeNIaTebCTBA

Hasznauennas tepanusi: npegHu3onon 30 Mr B cyTku (c mo-
CTCIICHHBIM CHUXXCHUEM Z[OSI)I) B TCUCHHUC YCTBIPEX HCICIIb,
ruapokcuxiopoxud 200 Mr nepopajibHO 2 pa3a B CYTKH B Te-
genue 1 mecsna, nentokcudmmma 100 Mr nepopansHo 3 paza
B cyTkH (1 mecs). HapyxHo: MOMeTa30H KpeM 1 pa3 B CyTKH
TOHKHM CIIOEM Ha OYard NOpaKeHHs B TeUeHUe 14 mHEel.

JAuHaMuka ¥ UCXoAbl
Ha ¢oHe Ha3zHa4eHHOro JEYEHUs] TPAHHUIBl HMEIOLIMXCS
09aroB HE yBEIMUYMBAIHNCH B pasmepax. HoBbIX ouaros ano-
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neuuu He BoisBIeHO. [Ipu ncesnonenane bpoka BojgoCkl BbI-
najaroT 0e3Bo3BpaTHO. [1aBHOM 3aja4yeil Bpaua-aepmMaroora
IIpU Ha3HAYCHUU TEPAINU ABIACTCA OCTAHOBKa poCTa MMCIO-
IMUXCA O4aroB aJONCHHU U NPEAOTBPALICHUC IMOABICHUSA HO-
BBIX YYAaCTKOB IIOPENEHUS BOJIOC.

IIporxo3

[Iporuo3 /yist )KU3HU U TPYAOCIIOCOOHOCTH OMarONpPUsATHBI.
DddexTuBHOrO JIeueHMs MCeBAONeNaabl bpoka Ha ceroHsiiI-
HUH NeHb He pa3padorano [14].

OBCY/XJIEHUE

ITokazaHa Ba)XKHOCTH JETAIBHOTO OOCIICOBAHHUS M MPH-
CTAJILHOTO BHUMAHUS K OOJBHBIM C JUTUTCIBEHO CYIICCTBYIO-
IIMMH OYaraMH BBIMAJCHUS BOJOC MPU OTCYyTCTBUU 3D dekra
OT MPOBOAUMOrO JieueHus. [Ipu OTCYyTCTBUM APYyTryUX KIWHU-
YEeCKHX MPOSIBICHHUH alloNeNnii HEsICHOTO TeHe3a B 00s13aTelb-
HOM MOPSAKE JODKHO MPOBOIAMTHCSA MaTOMOP(OIOTHYSCKOE
HCCIICIOBAaHNE OUONTATOB KOXKHU [T Bepu(UKAIMK JUAarHO3a
Y Ha3HAYCHUs HEOOXOAMMON Teparuu.

OCOOCHHOCTBIO TPEACTABICHHBIX KIMHWUYCCKUX HAOIIomIe-
HUH y ABYX OONBHBIX C PPOHTAIBHON GHOPO3HON anonennei
U IceBonenanoi bpoka sBisercs ux coueTaHue ¢ narojoru-
el IUTOBUIHOM JKeje3bl. B aTHonarorenese ajonenyui 3Hade-
HHUE UMEIOT Pa3InYHbIC SK30T€HHBIE U YHIOTCHHBIC (DaKTOPHI.
Hekoropele nccnenoBanusl yKa3bplBalOT HA NATOJIOTHIO LIUTO-
BHUIHOH >xene3bl. Tak, Hampumep, (ppoHTanbHas GuOpo3Has
ajoneuusi He UCKIIOYUTENIbHO, HO Yalle Nopa)kaeT >KeHUIMH
B MEHOMAy3aJIbHOM NEPUOAE U aCCOLUUPYETCS C AOCTATOUHO
BBICOKOH PaclpoCTPaHEHHOCTHIO 3a00JCBaHUI IIUTOBHIHON
xene3bl (10 50%). OmHako Takas BBICOKAs acCOIMALUS MO-
JKET UMETHh BO3PACTHYIO 3aKOHOMEPHOCTb, MOCKOJIbKY CyIlle-
CTBYET OIpaHUYECHHOE KOJIMYECTBO HCCIIECJOBAHUMN, TMOATBEP-
JKIAOMIMX Takyto cBsA3b [15, 16]. B nemom ganHas anonerus
OCTaeTCsl OYEHb CIIOKHBIM COCTOSIHUEM KaK JIJIs MallueHTa, TaK
U JUId Bpada. DTHOINATOTreHe3 IceBnaonenaasl bpoka okoHva-
TEJIbHO HE YCTAHOBJIEH. YUEHHBIMHU pPacCMaTpPUBAETCS POJIb
MMMYHOJIOTHUECKUX HapyIIeHUH, HeHpoTpohUUIECKUX, 3H-
JIOKPUHHBIX PacCTPOICTB, a TaK)KE€ YMEHBILIEHUE PE3epByapa
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SAKJITIOYEHUE

Takum o0Opa3zoM, anomnerus MPeACTaBIsSeT COOOW rpymmy
TeTepPOTeHHBIX 3a00JIEBAaHUM CO CXOXKEH KIMHUYECKOW KapTH-
HOH, HO MMCIOUINX PA3IMIHOE IPOUCXOXKJICHHE, 9TO TpeOy-
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MPOBENCHHSI TIIATENBHOTO AU(QepeHIInaTbHO-THATHOCTHYC-
CKOTO IIOMCKA P MOCTAHOBKE JHArHo3a «AJOIenus», a Tak-
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JIMarHo3a, Tak KaKk KIMHHYECKHUE MTPU3HAKK HE BCET/Ia SBIISIOT-
CA JUAarHOCTUYCCKUMMU. Ha CeFOIlH)IIJ_IHl/Iﬁ JCHb 6I/IOHCI/IH KOXKH
OCTaeTCs «30JI0THIM CTAHAAPTOMY MPU JMArHOCTUKE CIOKHBIX
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PeI[KI/Ie OCJI0KHCHHUSI OCTPOro NnanKkpeaTuTa: KIMHUYE€CKHUE CJaydau
C.U. Pemuszo6"*™", A.B. Anopees'?, C.A. Fabpusnv'?, U.B. Boukapesa’, A.H. Ilepebeiinoc, O.B. 3acadvko’

I ®enepanpHoe TOCYIapCTBEHHOE OOMKETHOE 00pa30oBaTeNbHOE YUPEKICHHE BbICIEro obpasoBanus «KybaHckwuii
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AHHOTAIOUA

Beengenne. OCTphIi MaHKpPEaTUT — YacTO BCTpedaromeecs 3a00JIieBaHNe, KOTOPOE MOXKET CONMPOBOXKAATHCS Pa3BUTHEM MECTHBIX OCIIOXK-
HEHMH, TPeOYIOMMX XUPYPruuecKoil caHaluu. B kIMHMYeCKOM MpaKTHKe BCTPEUaroTCs PEAKHE OCIOKHEHUS TAHKPEaTUTa, YTO SIBIISIETCS
OJIHOM U3 IPUYUH UX HECBOEBPEMEHHON JUATHOCTHKU U JieueHus. [TaHKkpeaTo-MIeBpalbHbli CBULL U BEICOKAas TOHKOKUIIEYHAs HEIIPOXO-
JUMOCTh BCTpeuaroTcsa B MeHee 1% cilydaeB y MalMEHTOB C OCTPHIM NMAaHKPEATUTOM. B CBsI3M ¢ 3THM BO3MOXKHBIE BapUAHTHI KyTHPOBa-
HUSl JTaHHBIX OCJIO)KHEHUH MpPEeJCTaBIAI0T ONpeAeaeHHbIN nHTepec. Onucanne KIMHUYECKUX CJIy4aeB. B IpUBeIeHHBIX KIMHUUECKUX
MIpUMepax ONHCAHBI TAKHE OCIIOXKHEHUS, KaK MAaHKPEaTO-TUIEBPAIBHBII CBUIN ¥ Pa3BUBINAsICS TOHKOKHIIEYHAsI HEIPOXOAMMOCTE Ha (hoHe
napanaHKpeaTH4ecKoro nHpuipTpara opromrHoi nojoctu. [amuent K., 44 roxa, rocnutanu3upoBad OpUraaoi CKOpo MEIUITMHCKOMN MO~
Mo B enepasibHOE TOCyIapCTBEHHOE OI0KETHOE yUpexAeHHe 3paBooxpaHeHus «Kpaesas knuHudeckas 00IbHUIA CKOPOH MEUITHH-
cKkoit moMommu» MUHHCTEPCTBA 3/[paBooxpaHeHust KpacHomapckoro kpas ¢ mpeaBapUTeIbHBIM JHarHO30M «J{ByCTOPOHHUI THIPOTOPAKC.
JlpIxaTenbHast HeIoCTaToYHOCTh 11 cTenmenmn», mponsBeseHa mieBpaitbHas myHKIus. [locne noobcaenoBanus chopMyIpoBaH KINHUYE-
cKkui nuarto3: «OcTpelif HEKPOTHUECKUN MAHKPEATHT C HCXOIOM B KHUCTY XBOCTA MOIKEIyIOYHOH KeJe3bl. Peak THBHBIN 1BYCTOPOHHUI
IJIeBpUTY». B mocneonepanrnoHHOM neprojie 0TMEYaIoCch HEOJHOKPATHOE PELMIUBHPOBAHUE THIPOTOPAKCa CIpaBa, ObUI AMarHOCTHPOBAH
MaHKpeaTOo-TJICBPaJIbHBINA CBHI (aMUIIa3HAS aKTUBHOCTH B OypOM OTIENISIEMOM M3 MPaBOi IUIeBpaibHON noioctu 41216 ME/n (B HOpme
He onpenensercs)). BeinmoaHeHO JpeHNPOBaHUE TIEBPATbHON MONOCTH CIpaBa, ICEBAOKHCTHI XBOCTA MOMXKETyI0uHOH sxene3bl. ITankpe-
aTO-TUIEBPAIBHEIN cBHII obinTepupoBaics. [lanuent B., 50 net, rocnuTanu3upoBaH B MOPsAKE IEepeBoO/ia B XUPYPruieckoe OTAeIICHHE
(enepanbHOrO roCyIapCTBEHHOTO OIOIKETHOTO YUpEXAeHUS 3apaBooxpaneHus «Kpaesas knnHnyeckas 6onpHuna Ne 2» MuHuCTepCcTBa
31paBooxpaHeHus KpacHomapckoro kpas, nocrasiieH quaruos: «IIaHkpeoHekpos, pacnpocTpaHEHHbII THOMHO-HEKPOTUYECKUH napanaH-
kpeatuty. [IpoBOANIOCE MyHKIMOHHO-ApEHHUpyomiee JieueHne. [locieonepamoHHbIH Mepro OB OCIOXKHEH OCTPOH TOHKOKHUIIEYHOH
HENPOXOAUMOCTHIO. BBINOIHEHO onepaTuBHOE JieueHHe: 0OXOAHOM racTpOIHTEPOaHACTOMO3 C MEXKHILIEUHBIM coycTheM 1o bpayny. Ha-
CTYIUJIO BBI3AOPOBICHUE. 3aKI04eHne. [lankpeaTo-1mieBpaibHblil CBUIL — PEIKOE OCI0KHEHUE OCTPOro NaHKPEATUTA, IPOSBIISIOIIEECS
(dbopMupoBaHHEM ruapoTopakca. JlnarHocTHKa OCHOBaHa Ha OMpPEAEIeHUN aMUIa3HOH aKTHUBHOCTH B BBITIOTE. J|peHHpOBaHHE IIEBPaIIb-
HOH TIOJIOCTH U TICEBIOKHUCTHI IOKEITYI0OYHOH JKeJle3bl MOXKET IPUBECTH K OOJIUTepanuu cBHIA. Pa3BUTHE KUIIEYHON HEPOXOANMOCTH
MOXET BO3HHKATh KaK OCJIOXHEHHUE MAaHKpPeaTHTa U NMpH HeIP(PEKTHBHOCTH KOHCEPBATHBHON Tepanuu TpeOyeT MPOBEICHUs OTKPBITOTO
XUPYPTrUUYECKOIO JICUEHU .

KJIIOUEBBIE CJIOBA: ocTpblif naHKpeaTHT, IaHKPEOHEKPO3, TAHKPEaTO-MIJIeBPAIbHbINH CBUIL, OCTPasi KMILEYHAsS HEIPOXOAUMOCTh

JJIsI QUTUPOBAHUA: Pemuzos C.U., Aunpee A.B., I'abpusne C.A., boukapesa U.B., Ilepebeiinoc A.H., 3acanpko O.B. Penkue
OCJIOKHEHHS OCTPOro MaHKPEaTUTa: KIMHUYeCKue ciydau. Kybauckuil nayunoii meduyunckuii gecmuuk. 2024;31(5):100—111. https:/doi.
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HCTOYHUKU ®PUHAHCHUPOBAHMSI: aBTOpHI 3asBIAIOT 00 OTCYTCTBHH CIIOHCOPCKOU MOAAEPKKHU IIPH IPOBEIECHUY UCCICIOBAHMUS.
KOH®JIUKT UHTEPECOB: aBTOpHI 3asIBISIIOT 00 OTCYTCTBUU KOH(IMKTA HHTEPECOB.

JEKJIAPALIUS O HAJIMYNU JTAHHBIX: nanHbie, OATBEPkKJAIOUIUE BEIBOJIBI TOT0 UCCIIEOBAHMU L, MOXKHO IOJIYUYHUTh Y KOPPECIIOH-
JUPYIOLIEr0 aBTOpa 0 000CHOBAHHOMY 3aIIpOCYy.

NUH®OPMUPOBAHHOE COI'VIACHUE: oT maiueHToB MOJy4YeHO MTUChbMEHHOE HH)OPMUPOBAHHOE JOOPOBOIBHOE COTTIACHE HA yUacTHE
B HMCCJIEIOBAHUY, ITyOIUKAIUIO ONMMCAHNS KIMHUYECKOrO cIydas U IMyOnuKanuio poToMaTepruasoB B MEIUIIMHCKOM JKypHae, BKIIOYas
€ro IEKTPOHHYIO BEPCHUIO (aTa MOANUCAHUS B KinHH4YeckoM mpumepe Ne 1 — 11.11.2022; nara moanucaHus B KIMHUYECKOM IpUMEpe
Ne 2 — 15.01.2023).
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Rare complications of acute pancreatitis: Clinical cases
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ABSTRACT

Background. Acute pancreatitis is recognized as a common disease, occasionally accompanied by the development of local complications
that require surgical debridement. Rare complications of pancreatitis may occur in clinical practice, which is one of the reasons for their
untimely diagnosis and treatment. Pancreaticopleural fistula and high small bowel obstruction develop in less than 1% of acute pancreatitis
cases. Therefore, possible options for management of these complications are considered valuable. Description of clinical cases. The clin-
ical examples, provided in the present paper, describe pancreaticopleural fistula and high small bowel obstruction that develop against the
peripancreatic mass in the abdominal cavity. Patient K., 44, was hospitalized to the Regional Clinical Hospital of Emergency Medical Care,
Krasnodar Krai, and preliminary diagnosed with bilateral hydrothorax and type Il respiratory failure; pleural puncture was performed. Fol-
lowing the extended examination, a clinical diagnosis was made as follows: “Acute necrotic pancreatitis spreading to a pancreatic tail cyst.
Reactive double pleurisy”. The postoperative period was indicated with repeated recurrence of right hydrothorax, and pancreaticopleural
fistula (diagnosed by measuring amylase activity in the brown fluid effused from the right pleural cavity, which appeared to be 41216 1U/1
(not normally determined)). The right pleural cavity and pseudocyst of the pancreatic tail were drained, resulting in obliteration of the pan-
creatbcopleural fistula. Patient V., 50, was hospitalized and transferred to the surgical department of the Regional Clinical Hospital No. 2,
Krasnodar Krai, and diagnosed with “pancreonecrosis, extensive purulent-necrotic peripancreatitis.” The patient underwent puncture-drain-
age treatment. The postoperative period was complicated by acute small bowel obstruction. Surgical treatment involved Braun enteroes-
terostomy. The patient recovered. Conclusion. Pancreaticopleural fistula refers to a rare complication of acute pancreatitis, manifested by
hydrothorax. Its diagnosis is based on the determination of amylase activity in the effusion. Drainage of the pleural cavity and pancreatic
pseudocyst contributes to obliteration of the fistula. The intestinal obstruction, another complication of pancreatitis, requires open surgical
treatment when a conservative therapy appears ineffective.

KEYWORDS: acute pancreatitis, pancreonecrosis, pancreaticopleural fistula, acute intestinal obstruction
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BBEJIEHUE

OcTpblif TaHKpeaTHT — YacTo BCTpeyaromnieecs 3a0oneBaHne
[1], koTOpOE MPOTEKaeT MOYTH B IIOJIOBHHE CITy4aeB B TKEION
(25%) u xpaiine Tspxenoit (20 %) dopMe u conpoBoXKIAeTCS
pa3BUTHEM MECTHBIX OCIIOXHEHUH, TpeOyIomuX Xupyprude-
ckoit camanmu [2]. Hambomee pacmpocTpaHeHHBIE MECTHEIC
OCIIOXHEHUS, Hy>KIAIOIHECs B ONIEPaTUBHOM JIEUEHHH — 3TO
JIOKAJIBHBIN M pacTIpOCTPaHEHHBIH MapanaHKpeaTuT B CTa N
WHQUIUPOBAHMS, OCTpBIC MEPUNAHKPEATHYECKHUE >KUIKOCT-
HBIE CKOIUICHHUS, KOTOPBIC BBI3BIBAIOT CHABICHHUE MKEITyIKa
U JIBEHAJLATUIIEPCTHOM KHIIKH, a TaKKe KOMIPECCHIO BHE-
TICYCHOYHBIX KETUHBIX IIPOTOKOB C Pa3BUTHEM MEXaHHUECKOH
xenTyxu [3]. B xiMHu4eckoil MpakTHKe BCTPEYAIOTCS U Me-
Hee PacIpoCTpaHEHHbIE OCIOKHEHUS MaHKPEaTHTa, 4TO SIB-
JISIeTCSI OHOW M3 NMPUYUH UX HECBOEBPEMEHHON AMAarHOCTH-
KM ¥ JedyeHus. B manHol pabore mpeacTaBieHbI ABa PEIKUX
OCJIO)KHEHHUSI OCTPOTO ITaHKpeaTuTa: oOpa3oBaHHE MaHKpea-
TO-IJIEBPAJIBHOTO CBUILA U PA3BUTUE OCTPOU TOHKOKHUIIIEYHOM
HEIPOXOIUMOCTH.

Ilo maHHBIM JUTEpaTyphl MAaHKPEATO-TJIEBPAIBHBIM CBHII
BcTpeuaeTcss MeHee ueM B 1% ciyuaeB [4-6]. OrcyTcTBUE
crenu(pUIecKnX CUMITOMOB AAHHOTO OCJIOKHEHHS SIBIISCT-
Csl OCHOBHOH IpoOJIeMOIi ero cBOEBPEMEHHOW JTMarHOCTHUKU
[7]. AnarHocTH4eckue OMMOKN CBSI3aHBI C TEM, YTO ITaHKpe-
aTo-IUIEBPAJIBHBIE CBUILU MPOSBISIOTCS PELUIUBUPYIOLIUM
THIPOTOPAKCOM, YTO OOBIYHO MHTEPIPETUPYETCS KAK OCIIOXK-
HEHHE COMATHYECKON MAaTONOTUM U MPUBOJAUT K JUINTENIBHO-
My JICUCHHUIO MAIIMEHTOB B HEMPO(DUILHOM TEPANEBTHUECKOM
WJIU ITyJIBMOHOJIOTMYECKOM oTaeneHud [5, 8—11].

OCHOBHBIMH CHMIITOMAaMH, XapaKTEPHBIMH MJIsI JTAHHO-
IO OCJIOXHEHUS, SBJISIOTCS BBICOKAs aMUJIa3HAsl aKTUBHOCThb
B JKHJKOCTH M3 IUIEBPAJIbHOM IOJIOCTH M XapakKTep BBINOTA,
KOTODBIN OTMCBHIBAETCS B MICCIIEOBAHMSX Kak Oypblii MM Te-
Mopparuueckuit [4-6, 11].

B cBsI31 ¢ TeM YTO MaHKpeaTo-IIIeBPAIbHBIN CBUII SBISETCS
PEIKO BCTPEUYAIOIINUMCS OCIOKHEHHUEM ITaHKPEaTnuTa, OTCYTCT-
BYIOT ¥ CTaH/IapPTH3UPOBaHHBIE MOAXOBI K €70 XUPYPrUUECKO-
My JIeueHHI0. Pa3sHBIMH aBTOpamM NpeiararoTcs METOAWKH,
KOTOpBIE MPEAIONaraloT KOHCEPBAaTUBHBIE CIIOCOOBI JIeUeHHS
(mexoMmpeccHIo JKeslyaKa depe3 Ha3oracTpalbHBIN 30H], Ia-
peHTepalbHOE MUTAaHUE M INPUMEHEHHE MpPenaparoB, MOAaB-
JISIOMIMX TMaHKPEaTH4decKylo U XKeIyIodHyIo cexpenuto [12],
TIOBTOPHBIC TICBPAJIbHBIE IyHKINH Ha (DOHE aHTHUCEKPETOp-
HOM Tepanuu OKTpeaTHIoM [6]), a TaKkKe paluKaabHbIe Pe3eK-
LMOHHbIE XHPYPTHUECKHE BMEIIATENILCTBA, 3aKII0UAIOIIUECS
B MCCEUEHHUH CBUILA C MOPAXXCHHBIM OTENOM IOMXKeTym04-
HOI kene3sl [5]. B HacTosmmiee BpeMs Bce Jalle CTalld IprMe-
HATBCS IMAASIIIEe MUHUMAJIBHO MHBA3UBHBIE BMEIIATEIbCTBA,
Takne KaKk CTCHTUPOBAHHE ITIABHOTO NMAaHKPEaTHIECKOTO Ipo-
TOKa, OCHOBHOM IIeNIbI0 KOTOPBIX SBISETCS BOCCTAHOBJIECHUE
€CTECTBEHHOT0 Naccaka MaHKPEaTHIECKOT0 COKa B ABEHA (A~
TUIEPCTHYIO KUIIKY [4].

Eme omHUM penknM OCIOKHEHHEM OCTPOTO MaHKpEeaTHTa
SIBIIICTCSI BO3HHMKHOBEHHE MEXaHMUECKOH TOHKOKHINIEUHOM
HenpoxonuMocTH. CIIOXKHOCTh CBOEBPEMEHHOHM IMAarHOCTH-
KU TIPH 3TOM COCTOUT B TOM, YTO OOBIYHO KHIIIEUHAs HEIpo-
XOJMMOCTh Pa3BHBAETCS y MALMEHTOB C JAHHOH IaTOJIOTHEH
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NIPY HATMYUH PEepPMEHTAaTHBHOTO IIEPUTOHHUTA, UIMEET TUHAMH-
YEeCKHUI XapakTep M KyHUpPYeTCs NMpHU YAAJICHUH NaToJIOruye-
CKOTO 9KCCyziaTa U3 OpIOIIHOM MOJIOCTH 1 IPOBEACHUN KOHCEP-
BaTHBHOM Tepanmu [13, 14]. B nuteparype ommcaHsl cirydan
MEXaHUYECKOW KUIIEYHON HENPOXOIUMOCTH, I€HE3 KOTOPBIX
pasnuyaercs B 3aBUCHUMOCTH OT JIOKaJIM3al[UM MaTOIOTrHYe-
CKOTO TIpoliecca B IOKeIyJ0uHOH xene3e. Hanbonee wacroi
MPUYHHOM SBISETCA COABICHHUE IBEHANIIATUIIEPCTHON KUIIKU
BCJIEZICTBHE OTEKa FOJIOBKH IOKETYIOTHO JKele3bl, a TAKKe
CKOTUIEHHUS! OOJBIIOTO KOJIMYECTBa IKCCyJaTa B CAIbHUKOBOW
cymke [15, 16]; omucanbl Takxke Ciydad TOJCTOKHIIEYHON
HETIPOXOIMMOCTH H3-32 KOMITPECCHHU ITOTIEPEIHO-000109HON
KHIIKA U €€ CEeJIe3eHOYHOTO M3ruba BOCHAIUTENBHBIM HH-
(uibTpaTOM, JIOKIM3YIOMIMMCS B 00JIaCTH Teja U/UIIM XBOCTa
noJKkeynouHol xenesnl) [13, 17]. B npencraBieHHOM BTO-
POM KIMHHYECKOM HAOMIONEHUN ONMCAHO JICYCHHE MaINeHTa
C THOWHO-HEKPOTHYECKUM I1apallaHKPEATUTOM C IOMOLIBIO
MYHKIMOHHO-JPEHUPYIONIEH TEXHOIOTHH, NMPH KOTOPOM Te-
YeHHe OCHOBHOTO 3a00J1eBaHMsl OBUIO OCIIOXHEHO Pa3BUTHEM
BBICOKOM TOHKOKHILIEYHON HEMPOXOAUMOCTH.

KJIUHUYECKUN IPUMEP Ne 1

Nudopmanus o nauuenre

Mamnuent K., 44 nert, 18.10.2022 nocrarieH Opuramon «cko-
POl MEAMIIMHCKOM MOMOIIN» B MPUEMHBIN MOKOW roCcyIapcT-
BEHHOTO OIOIKETHOTO YUpeKIeHHA 3paBooxpaneHms «Kpae-
Bas KIIMHIYECKas: OOIBHUIIA CKOPOH MEIUITMHCKOW TTOMOIIIH»
MunucrepcTBa 3apaBooxpaHeHus KpacHomapckoro kpast
(I'BY3 «KKBCMII» M3 KK) ¢ xanobamu Ha OIBIIIKY, YCH-
JTUBAOIIYIOCS MTpH (pU3HUYECcKoil Harpy3Ke, Kalleb, caadocTb,
HEIOMOTaHHe.

Anamnes  3abonesanus.  Cuutaer ce0s  OOJBHBIM
¢ 09.07.2022, xorma mocne ymoTpeONCHUS AJKOTONS U TO-
TPENTHOCTH B MUTAHHUHU TOSBIIIMCH OO B IPAaBOM mojpede-
pBe, TONTHOTA, TOBTOPHAS PBOTA. 32 MEIUIIMHCKOW TOMOIIBIO
He o0parmancs, Jeduscs camoctosaTenbHo. 11.07.2022 mosiBu-
JIOCh JKENTYIIHOE OKpAIIMBaHUE CKJIEP U KOXKHBIX ITOKPOBOB,
YTO IMOCIYXWJI0 moBogoM s obpamenus B ['BY3 «KKB-
CMII» M3 KK. Bpu1 ycTaHOBIIEH JUArHO3: «KEITYHOKAMEH-
Hasi OOJIe3HB, XOJIEAOXOJIMTHA3, MEXaHMYECKas IKEITyXay,
ObuIa BBHINOJTHEHA pETPOrpajiHas XoJaHTHOIIaHKpeaTorpadus
(PXTIT") ¢ nmutoskerpakuueit ot 12.07.2022. ITocneonepanu-
OHHBIH MTEPHOJT OCTIOKHUIICS OCTPHIM MMAHKPEATUTOM CpeIHEH
CTETICHH TSDKECTH, KOTOPBIM OBIT KyNHPOBaH C ITOMOIIBIO
KOHCEPBATUBHOM Tepanuu (OKTpeoTu B 1o3upoBke 0,1 Mr/mi
MOJIKO’KHO 3 paza B JIeHb 5 AHeil; omemnpazon 40 Mr — 2 pasa
B JICHb BHYTPUBEHHO 5 qHEH; keTonpodeH 50 mMr/mm — 2 mi
3 nHs; nHQY3UOHHAS Tepanis H30TOHHYECKUMHI PacTBOPAMHU
B oO0veMe 2,5-3 1 BHyTpuBeHHO 5 mueit). 20.07.2022 BpInu-
CaH B Y/IOBJIETBOPUTEIHHOM COCTOSHMM Ha aMOylaTopHOe
JICUEHHE.

C 09.08.2022 mammeHT OTMeYall YXYOIICHHE COCTOS-
HUS, KOTOPOE BBIPAXKAIOCh B TIOSBICHUH OJBIIIKH, YCHIIH-
Batoleiicss npu ¢usndeckoid Harpyske. CaMOCTOSTENbHO
15.08.2022 oOparuiics B cTaliioHap MO MECTY KHUTENIbCTBA (T0-
CyIapCTBEHHOE OIOMKETHOE YUPEKICHHUE 3IpaBOOXPAHCHUSL
«CeBepckas IeHTpaslbHas palioHHAs OonbHUIA» MUHHCTEp-
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cTBa 3apaBooxpaHeHus KpacnHomapckoro kpas (I'bBY3 «Ce-
Bepckas [[Pb» M3 KK)) c xamoGamu Ha OIBIIIKY, YCHUIH-
BAaIONIYIOCS MpU (PU3MUYESCKON HArpyske, Kalleib, ci1abocTh,
HelloMoraHue, OblI TOCIUTAIU3UPOBaH, BBIIIOJIHEHA pas3rpy-
304Has IJIeBpajIbHas MyHKLHUS C IBYX CTOPOH. DBaKyHPOBaHO
copasa 1500 mi, cieBa 800 M JKMAKOCTH, HAa KOHTPOJIBHOM
PEHTTCHOTpAaMME B IIJIEBPAJIbHBIX IOJOCTAX MUHUMAaIbHBIA
YPOBCHDb XKUAKOCTHU; PE3YJIbTAThI O61LII/IX KIIMHUYCCKUX aHaJIu-
30B KpOBH U MO4M — Oe3 narosioruu. [lociie AuHaMuuecKoro
HaOmronenust nmanueHt 16.08.2022 BeimmcaH Ha amOyiaTop-
HOE JICYEHHE C JMarHo30M «JIByCTOPOHHHUII THIPOTOPAKC).
16.09.2022 noeropHoe obpameHue B 'BY3 «Cesepckas [[Pb»
M3 KK ¢ Temu ke xanodamu; py BBIMOIHEHUH IIEBPAIbHON
IIYHKIMH ObLI0 3BakynpoBaHo crpasa 2000 mui, cieBa 600 Mt
KHUJKOCTH; 1OCJIe JUHAMHYECKOro HaOMIOEHNsI B CTallMOHA-
pe marueHt Boinucan 17.09.2022 non HaGmoneHue xupypra
" TCpal€BTa B NOJIUKIIMHUKY IO MECTY KUTCJIBCTBA, HA aM6y—
JIATOPHOE JICUCHHUE.

18.10.2022 Gpuranoit «CKOpoi MEIMIIUHCKOM TOMOIIN Ta-
uueHT Obut noctasieH B ['BY3 «KKBCMII» M3 KK u rocru-
TaJIM3UPOBAaH C IMAarHO30M «/IByCTOpPOHHMI FMAPOTOPAKCY.

Anamnes scuznu. Ypoxenen Kpacnomapckoro kpas. Ha mo-
MEHT TOCIUTAJIM3ALUH PadoTaeT pa3HOpabOYMM BaxXTOBBIM
crnocooom. XKenar, umeer 1 pebenka. ConnaabHO-OBITOBBIC
YCJI0BUA MTPOKUBAHUA YIOBJICTBOPUTCIIBHBIC. TpaBMI)I B T€4EC-
HUE JKU3HU OTpULIaeT. XUPYprudecKue onepanyu: yIuBaHUue
nipoOoHOM 513BbI Xkenynka B 1994 r. Comarnueckumu 3adolie-
BaHUSMH HE CTPAJIACT, Ha YUeTe y Bpaueil He COCTOUT.

Hacneocmeennwiii anammes: co cOB NALUEHTA HE OTSTOLICH.

Annepeonocuyeckuii anamues: co CIOB MAlMEHTa HA Mperna-
paThl NEHUIWUTHHOBOTO psifia (AMOKCHKIIAB).

du3nkaabHasi JMATHOCTHKA

Ha MOMEHT NOCTYIUICHHS COCTOSIHUE CpPEeOHEH TSDKEeCTH.
B co3HaHWM, NPONYKTUBHOMY KOHTAaKTy HOCTyIeH. [lymbc
74 yno./mvunH, Y1 24 B mun, AJ] 130/80 MM pT. cT. AyckymbTa-
TUBHO JIBIXaHHE )KECTKOE PABHOMEPHO MPOBOAUTCS B BEPXHUX
J0JISIX, B HIDKHUX HE ONpeNesseTcs; MEepKyTOPHO — HPHTY-
IUIeHUE HIKe 4—5-ro pebpa ¢ 06enx CTOPOH, TOIOCOBOE IPO-
JKaHHE TaM XKe He ONpeenseTcs. XPHIbI He BBICITYIHBAOTCS.

IIpeaBapuTe/IbHBIN JHATHO3

Ha ocnoBanumu >xano0, aHaMHE3a, OOBEKTHBHBIX JTaHHBIX
OBLJT BBICTAaBJIEH AUArHO3: «/IByCTOpPOHHMII THIPOTOpAKC, JIbI-
xarenpHas HegoctarogHocTs (JIH) IT cT.».

BpeMenHas mkaJja
Otanbl pa3BuTus Oones3Hu y namuenta K. mpencrapieHb
Ha puUcyHke 1.

JAuarnocruyeckue nmpoueaypsl (nposedeunst 6 ' Y3
«KKBCMII» M3 KK)

Jlabopamopuvie uccnedosanus (om 18.10.2022,
HOpMamueHbvle 3HAUeHUs YKA3aHbl 8 CKOOKAx)

Obwui ananuz Kposu (3a00p 8 YClo8UAX NPUEMHO20 OMi-
Oenenust;, npueeoeHsbl NoKA3ameni, OMKIOHAWUECS OM HOp-
moy): nedkoruTel — 22,6%10%/1 ((4,0—-10,0)x10°%/m); HeliTpo-
¢bunst — 79,2 % (47-72 %); mumdormter — 15% (19-37%).

Buoxumuueckuii ananuz xposu (om 18.10.2022, 3abop
8 YCNIOBUAX NPUEMHO20 OMOeNeHUs; NPUBEOeHbl NOKA3AMeNl,
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OMKJIOHAIOWUECS. OM HOpMbL). KpeaTUHHH — 313 MMOob/1
(62-106 wmxMmomb/m), modeBuHa — 24,4 mmone/nm (3,2—
7,3 mmons/n), anbga-amunaza — 1091 ME/n (28-100 ME/n),
C-peaktuBHbIl Oemox — 23 mr/m (0-5 wmr/m); CA 19,9-
8,3 En/mn (0-34 En/mm).

Ananuz moyu: 6€3 IaTOJIOTHUH.
HucmpymenmansHsle ucciedosanus

Penmeenocpagus opaanos 2pyoHoll KIemKu
(om 18.10.2022): B mneBpaJIbHBIX MOJIOCTSAX CBOOOMHAS KU-
KOCTh CIIpaBa 72 MM, cieBa 64 MM. 3akitoueHue: J[ByXcTopoH-
HUM THAPOTOpPAKC.

Kouneromeprnas momoepagus (KT) opeanog epyonoii
u 6prowtnou nonocmu (om 18.10.2022): B ipaBoii IieBpaabHOR
IMOJIOCTH YKHUJIKOCTh TOJIIIUHOM CI0S 10 75 MM, ciieBa 61 MM.
[Tomxenynounas »xees3a pazMepaMu: TOJI0BKa 10 35 MM, Tello
110 27 MM, XBOCT J10 25 MM, Kpasi pa3MbITbI€, HEUETKUE, CTPYK-
Typa oredHas.. B obnactu xBocTa BH3yaimsupyercs: GopMu-
pytomasics Kucta pasmepamu 124x84x72 mm. Ilapamankpe-
aTM4ecKas KIeTYaTka WHQWIBTPUPOBAHA C IPOCIOUKAMU
XKHUAKOCTH 10 5—7 MM. 3akimiodenue: J[ByCTOpPOHHUHN THIPOTO-
pakc. KT-nipu3Haku ocTporo maHKpeatuTa ¢ WHQUIbTpauen
napanaHKpeaTuuecKoil KieTyatkd, (GopMmupyromascs KUCTa
XBOCTa TIOKEITYTOYHOH JKEIIe3Hl.
Koncynsmauyuu cmedxcnvix cneyuanucmos

Bpau-mepaneem (om 18.10.2022): ocTpoil TepameBTHYE-
CKOU TaTOJIOTUU HE BBISBIICHO.

Bpau-gpmuszuamp (om 19.10.2022): nuackuu-tect — 11 Mm,
yunthiBas pe3ynbratel KT, maHHBIX 32 cnenuduyeckoe mopa-
JKEHUE JIETKHX HE BBISBJICHO.

Kaununuyeckuii fmaruos
OcnosHoti Ouazno3: OCTpBIi HEKPOTUYECKHH MaHKPEaTHT
C MCXO/IOM B KHCTY XBOCTA MOKETYJOUHOH JKeJe3bl.
Ocnooicnenue ocnosnozo Oouazrosa: PeakTHBHBIN ABYyCTO-
POHHUII IIJIEBPUT.

JAudpdepennnanbHas AUATHOCTUKA

CornacHo NaHHBIM TEPUOJUYECKON JTUTEpaTypsl B OOIb-
MIMHCTBE CIIy4aeB IIPH ITaHKPEaTO-IUICBPAJIbHBIX CBHUIIAX
XapakTep BBINOTa B IUIEBPANbHOM MOJOCTH OypbIil mMnu re-
Mopparndeckuil. [1omoOHBI MaKpOCKOTIMYECKUA BUM KHII-
KOCTH BCTPEYAETCS U NPHU Jpyrux 3a00JeBaHUAX, HATPUMED
3JI0Ka9€CTBEHHOM IOPaXEHUH JIETKUX W IUIEBPHI, a TaKXKe
cnennuveckux rnopaxeHun (Tyoepkynes). B cBsizu ¢ atum
muddepeHnnanbaas AMarHOCTHKA IIPOBOAMIACH C TYOepKy-
JIe30M JIETKHX, aJleHOKAPIMHOMOW JIETKHX, ME30TEIHOMOM
[12, 18, 19].

MenunuHcKue BMeNIaTeJabCcTBa
Koncepeamusnaa mepanusn

ITanenTy Ha3HaueHa KOHCEpBaTHMBHAs Tepamusi, HaIpas-
JICHHasI Ha TO/IaBJICHHE CEKPETOPHOI aKTUBHOCTH IMOKEIY-
JIOYHOH kene3bl (OKTpeoTua B no3upoBke 0,1 MI/Mir mogKox-
HO 3 pasza B aeHb 10 mHei); OIOKaToOpbl MPOTOHHOW TTOMITBI
(omempazon 40 mr 2 pasa B neHb BHyTpuBeHHO 10 mHeil);
aHanbretuk (keromnpoden 50 mr/ma — 2 mi 3 1Hs); aHTH-
GakrepuanbHas Tepanus (nedrpruakcos 1 r 2 pasa B IeHb BHY-
TpuBeHHO 10 1HE); NHY3HMOHHAS Tepanus H30TOHNYECKUMHU
pactBopamu B 006bemMe 2,53 11 BHyTpuBeHHO 10 mHEH.
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KIMHUYECKUE CIYYAU / CLINICAL CASES

TlNocnurammsanms B [BY3 «kKKBCMIT» M3 KK.
Ds.: «okem4yHOKaMeHHas 00J1e3Hb, X0JIEeI0XOINTHA3,
MeXxaHndeckas xenryxa». 12.07.2022 PXTIIT

Vxynumenue cocrostuus. [loBropHas
rocrimranu3aus B [ BY3 «CeBepckas

PBb» M3 KK. IN'ociuranu3upoBas. Hporuos s st

. . ¥ 3]10POBBS
C TUTOAKCTpaKkuuer. OCcnoXHeHHE Ds.: «/IBycTOpOHHHUIT THAPOTOPAKCY. 6 .
. JIAroNPUSI THBINA
MIOCJICOTIEPATHOHHOT0 IEPHOIa — OCTPBIN BrImosHeHa TOBTOpHAS pasrpy309Hast 6p
N IpH COOJIIOICHUH
NAaHKPEaTUT CPeHel CTETICHH TSHKECTH. IUIeBpajbHAs MYHKIUS C IBYX P JIeHH
pexoMeHganui

IIpoBenena koHcepBaTUBHAs Tepanus. Beimucan
B YJIOBJIETBOPHUTEIILHOM COCTOSTHHN

cTOpoH. PexoMeH10BaHO
aMOyraTopHOe HaOIroIeHHE

:

CenTsi0pb

Hroan 2022 . 2022 1.

Asrycr 2022 r.

INocnuranuszanus B 'BY3 «kKKBCMII» M3 KK. Ds.: OcTpblil HeKpOTHYECKHI
MAHKPEaTUT ¢ UCXOJOM B KHCTY XBOCTA MOJKEITY JOUHOM skeJe3bl. PeakTHBHBIM
JIByCTOpOHHUU MmneBpuT. [IpoBeeHo npeHnpoBaHue, KOHCEPBATUBHAS TEPaIusl.

B cBs31 ¢ yXyAlIeHHEM COCTOSIHUSL OCYIIECTBIIEHA OLICHKA MJIEBPATbHOTO
BBITIOTA Ha anbda-ammnassl (41216 ME/), 3arono3peH maHkpeaTo-
IJIEBPAJIbHBIN CBUIL. BBINOIHEHO APEHUPOBAHUE KUCTHI XBOCTA
MOJKEITy JOYHOH KeJle3bl, IPOAOoKEeHa KOHCEpBAaTHBHA TEpamusl.
OxonuaTenbHbIi Ds.: OcTpblil HEKPOTHUECKUI MAHKPEATUT C UCXOAO0M B KHCTY
XBOCTa MOXKENyIOUHOH kene3sl. [lankpeaTo-IIeBpaabHbIN CBUII CIIpaBa.
PeakTuBHBI MIIEBpUT clieBa. BrinucaH B y10BIETBOPUTEIBHOM COCTOSTHUU

VYXyAleHre COCTOSIHHUS.
Camoo6pamenne B [BY3
«Cesepckas [IPb» M3 KK.
INocnuranusuposad. Ds.:
«/IByCTOpOHHUI T'UAPOTOPAKCY.
Beimonnena pasrpy3odnas
TUIEBpaJIbHAS ITyHKLUS C IByX
cTOpoH. Brinucan Ha
amMOyJ1aTopHOE JIeueHHe

Puc. 1. Xpononorus pa3sutus 6oie3HH y nanuenTta K.: KirroueBbie COOBITHS U IPOTHO3.

Ipumeuanue: 0On0K-cxema 6pemenHOU WKAALl GbiNOaHeHa asmopamu (coenacho pexomenoayuim SCARE). Coxpawenus: I'BY3
«KKBCMIly M3 KK — 2ocydapcmeennoe 6100dxcemnoe yupexcoenue 30pasooxpanenus «Kpaeeas kiunuueckas 0onvHuya ckopotl
Meduyunckou nomowu» Munucmepcmea 30pasooxpanenus Kpacnooapckozo kpasa, PXIII'—pempoepaonas xonaneuonankpeamozpagpus,
I'BY3 «Cesepcraa L{PBb» M3 KK — eocyoapcmeennoe 6100cemmoe yupesrcoenue 30pagooxpanenus « Cegepckas yenmpanvHas paionHas
bonvruyay Munucmepcmea 30pasooxpanenus Kpacnooapckozo kpas; Ds — ouaenos.

Fig. 1. Patient K.: course of disease, key events and prognosis

Note: the schematic diagram was performed by the authors (according to SCARE recommendations). Abbreviations: I'BY3 « KKECMII»
M3 KK — Regional Clinical Hospital of Emergency Medical Care, Krasnodar Krai; PXIII' — retrograde cholangiopancreatography;

I'BY3 «Cesepcras [[PE» M3 KK — Severskaya Central District Hospital, Krasnodar Krai; Ds — diagnosis

Onepamuenvie 6meuiamenbcmea

ITpu moctynnennu nanuenTa B cranuonap 18.10.2022 B skc-
TPEHHOM TIOpsIKE TMOcie 0O0pabOTKU OINEpaIllMOHHOTO MOJIS
mox MecTtHOM amectesweil Sol. Novocaini 0,25% 6 wmn
B 7-M MexpeOepbe B MOJOKESHUH CHIsSI Ha CTYJIE C IIOMOUIBIO
Habopa Ay mwieBpaiabHOi myHKIwu Pleurofix Obuia BhIOIHE-
Ha IMyHKIUS C ABYX CTOpPOH, CIIpaBa 3BakyupoBaHo 2100 mi
Oyporo otaensemMoro, cieBa — 1600 MII COTOMEHHO-KEITOTO
ornessiemoro. IlonmyueHHas )KUAKOCTh HalpaBiieHa Ha IUTO-
JIOTHYECKOE 1 OaKTEepHOIOTHUECKOe HccienoBanue. Peymsrar
WCCIIeIOBaHMs TIEBPAJIHOTO BBINOTA CIpaBa (HOpMallbHbIE
3HAYEHUs] yKa3aHbl B CKOOKax): pocT OakTepuaibHOW iio-
pBl HE BBISBIICH, I[BET OypbIi, MUKPOCKOIHS: SPUTPOIUTHI
U JEUKOIUTHI B OOJBIIOM KosmdecTBe (IMMGOIUTE — 3 %
(mo 23 %), neitrpodmisl — 3% (o 10%), s03uHODMIEI —
58% (mo 1%), ructuorutel — 36% (mo 5 %), aTHIHMYHBIX
KIETOK He OOHapyKeHo (B HOpMe He oOHapykeHo). OTmerns-
eMO€ M3 JICBOH IIEBPAILHOM ITOJIOCTH: POCT GaKTepHaIbHOMH
(GIOpEI He BBISIBIICH, LIBET COJIOMEHHO-XKENTHII, MUKPOCKOITHSL:
SPUTPOLUTHl U JICHKOIUTHI B HEOOJBIIOM KOJIMYeCTBE (JIMM-
¢oruter — 2 %, HerTpodusl — 4 %, 303uHOPHIBEI — 61 %,
TUCTHOINTH — 33 %, aTUMUYHBIX KJIETOK HE 00HAPYKEHO).
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JAuHamMuka ¥ HCX0AbI

[locne mnpoBemeHMs pasrpy304HOM IUIEBPAIbHON ITyHK-
WU MPU MOCTYIUICHHH Y MAalMeHTa HaOIIonanach MOJ0XKHU-
TeNbHAs JMHAMUKA, Ky[TUPOBAIMCH CUMIITOMBI JIbIXaTeJIbHON
HEZIOCTATOYHOCTH. YUHUTHIBAsi HATMYHME OCTPOTO IIAHKpEeaTHTa
MO JIaHHBIM KOMITBIOTEPHOM TOMOrpaduH, MOBBIILICHUE ajlb-
(ha-amunassl B Onoxumudeckom ananuse kposu (1091 ME/m),
TIOSIBJICHHE THIIPOTOpaKca ObLIO pacleHEHO KaK PeaKTHBHBIN
wieBput. Ha (hoHe mpoBoANMO# KOHCEpPBAaTUBHOMU Teparuy Ha-
Oxronanack MoJOXKHTEIbHAS AMHAMHKA JJa0OpaTOPHBIX ITOKa-
3areneit kposu (axamu3 ot 20.10.2022): anbda-amuiaza KpoBu
cHM3mWIach 10 456 ME/n, neiikorursl — g0 15,6x10%/1, C-pe-
aKTHBHBIN 0esiok — 1o 12 mr/n. OgHako, HECMOTpS Ha YIyd-
IIeHNe J1abopaToOpHBIX IOKa3aTesnel, HaOmonanioch Hapa-
CTaHHE JBIXaTeNbHOH HemoCTaTo4yHOCTH. Ha KOHTpPONBHOI
peHTreHorpaMMe opraHoB TpyaHoi kietku (ot 20.10.2022):
B IIEBPAIBHBIX IOJNOCTAX CBOOOIHAS XKHUAKOCTh — CIIPaBa
68 MM, citeBa 25 MM.

VY4uThIBas HETUIIMYHOE TEYEHUE MaTOJIOTHYECKOTO IPOIeC-
ca, CTPEMHTENIFHOE PelUANBUPOBAaHIE THAPOTOpAKCca CIpasa,
OBLI 3amo03peH MaHKPeaTo-IJIeBPAIbHBIA CBHIL, OTKPHIBa-
IOLLMICS B MIPaByIO IJIEBPAJIbHYIO MOJIOCTb, KOTOPBI HE BU-
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3yaJM3MpOBAJICSL 10 JAHHBIM KOMIIBIOTEPHOW TOMOTpaduu.
20.10.2022 B NOJOXKEHUU CUAS Ha CTYyJIE IPOBEIEHA IIOBTOP-
Has IUIeBpajibHasl IMyHKIMS 10 BBIIICONMUCAHHON METOAMKE.
Bruto »BakynpoBano 1900 mMa Oyporo OTImeNnsseMoro cIipaBa,
300 M3 CONOMEHHO-XeNToro ciesa. [IodydeHHBIH BBIIOT
13 IJIEBPANIbHBIX MMOJIOCTEeH OBLI HAIIPABJICH Ha OIPE/ACIICHHE
aMWJIA3HOW aKTUBHOCTU. B COJIOMEHHO-)KEITOM OTAEIIEMOM
U3 JIeBOHM IUICBPAJIHOM MOJNOCTH aKTHBHOCThH aib(a-aMu-
7a3pl HE Ompejenantach, B OypoM OTAENSEMOM H3 IpaBOU
IUIEBPANEHON MMONIOCTH OHa cocTtaBmia 41216 ME/n (B HOp-
Me He omnpenensercs). B ¢Bs3u ¢ 3TUM ObLI JUATHOCTHPOBAH
MIaHKpeaTo-IJIeBPaJIbHBIA CBHIL, OTKPHIBAIOLIMNCS B IPABYIO
IUIEBPAIBbHYIO MOJIOCTh, U OBUIO PEIICHO MPOU3BECTH €€ Jpe-
HUPOBaHUE.

23.10.2022 B ycnoBusAX ONEpAIMOHHON IO MECTHOH aHe-
CTe3Hel NpOU3BEACHO IPEHUPOBAHUE JICBOW MJIEBPATIbHOM
monocty 1o bromay. ITocne 00paboTkH OMEparioHHOTO OIS
moa MecTHoM amectesmeit Sol. Novocaini 0,25% — 6,0 M
B MOJIOKCHWH TAILlMEHTA JIe)ka Ha CIIMHE B 7-M MeXpebepbe
clleBa C IOMOIIBIO TPOaKapa OCYIIECTBIIEH TOCTYI B ILIEB-
palbHYIO OJIOCTh, BBEIICH ApEHaX quameTpoM 26 Fr, mogmmr
K KOXKe, HaJloXKeHa acenTuyeckas moBsizka. OIHOMOMEHTHO
3BaKkyupoBaHo 2100 M1 reMOpparuuecKkoro OTAeNIeMOro, ciie-
Ba BBIIIOT OTCYTCTBOBAJL.

24-25.10.2022 nmebet OTAETAEMOTO 110 APEHAXY COCTABILSLIT
ot 1400 1o 1900 mun B cyTku. [TanmeHT ObLT 00CYXIEH HA BHY-
TPHOONBEHIYHON KOH(EPEHINH, PEIIEHO MPOU3BECTH AOTIONI-
HUTEIBHO JPCHUPOBAHME IICEBIOKHUCTHI UL JICKOMIIPECCUU
MIPOTOKOB MOXKETYIOYHOM JKENE3bl.

26.10.2022 BBIIONTHEHO APEHUPOBAHHE KHUCTHI XBOCTA MOJ-
KETYIOUHOH Keye3bl O/ YAbTPa3BYKOBEIM (Y 3)-KOHTpOJIEM.
ITocne 06paboTKM OnepaIiOHHOTO TOJISI IO MECTHOW aHeCTe-
sueit Sol. Novocaini 0,25% — 6 M1 B MOJ0KXEHUU HAI[HCHTA
Jie’ka Ha CIIMHE B JIEBOM NoApeOepbe UITION ISl IEpBUYHOTO
JIOCTyTIa TIPOU3BECHA MyHKIUSA KUCTBI XBOCTA MOKEIYH0U-
HOW JKeJe3bl, TONMydeH Oyphlid BHIOT (OTHpaBiIeH Ha Oakre-
PHUOJIOTMYECKOE HCCIEIOBAHUE U ONpENEIeHUEe aMHIa3HOU
aKTHBHOCTH), Yepe3 IIPOCBET UIVIBI BBE/ICH ITPOBOHHUK, TI0 KO-
TOPOMY B TOJIOCTh KUCTHI ycTaHoBieH apenax Cook 10 Fr
(puc. 2).

XapakTep OTAENSIEMOT0 U3 KUCTHI ObUT UAEHTUYEH BBINOTY
13 IUIEBPAJIBHOM TTOJIOCTH: Oyporo IBeTa, aMHIa3Hasl aKTHB-
HOCTb ero cocrauia 18 943 ME/n.

27.10.2022 Habmomaaock MOCTEIICHHOE YMEHBIIICHHE OT/Ie-
JIIEMOTO MO JIPeHaXy W3 IUIeBPAJIbHOI MOJIOCTH U MCEBIOKH-
CTBI XBOCTA TIOJUKEITYTOYHOM JKEJIe3bl.

8.11.2022 otnenseMoro mo ApeHaxxaM HeT.

11.11.2022 Brimonnena koHTposnbHasg KT opranos rpygHon
KJIETKH ¥ OPIOIIHOM MOJIOCTH: CBOOOAHOMN JKUIKOCTU B TIIEB-
paJIbHOI TIOJIOCTH U B IIPOEKIMH KUCTHI HE BRISBIEHO (pHC. 3),
I0CJIE 4ero APEHAXKU YIaJICHBI.

3aK/IIOUMTENbHBIA  KIIMHUYECKUH auarHo3: OCHOBHOU:
OcCTpelii HEKPOTHUYECKHH MAHKPEAaTHT C HCXOJOM B KHCTY
XBOCTa TOMXKETYN0uHOH xene3bl. Ocnoocnenue: Tlankpearo-
MIJIEBPAJIBHBIN CBUIL CIpaBa. PeakTUBHBIN MJIEBPUT CIIEBA.

12.11.2022 manueHT BBIIMCAH B yHAOBIETBOPUTEIHHOM CO-
CTOSHUH Ha aMOyJIaTOpPHOE JICUCHHE.
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Ha koHTpOJIbHOM peHTreHorpauy OpraHoB IPYIHO KIETKA
ot 15.12.2022 B muieBpaibHBIX MOJIOCTIX CBOOOIHOM KUIKO-
ctu Het, Ha Y3U opranoB OpromiHo# nosoctu (ot 17.12.2022)
B IPOEKIIMU XBOCTA MOKEITYIOUYHON JKENE3bl KUCTa HE BU3Y-
ANHU3HPYETCS.

IIpornos
[IporHo3 TeueHus 3a0oneBaHMs IS )KU3HH OJIArONPUSTHBINA
IIpU COOJFOICHUH JUETHI U UCKITIOUEHUH aJIKOTOJIsI.

KJIWHUYECKU IPUMEP Ne 2

Nudpopmanus o nauueHTe

[Manuent B., 50 net, ObLT IEpeBEeH U3 TOCYIAPCTBEHHO-
ro OIOIUKETHOTO YUYpEXISHHS 31paBooxpaHeHus «JlaOuH-
cKas LEHTpaJibHas paiioHHas OonbHHMIA» MUHHUCTEpCTBA
3npaBooxpanenus Kpacuomapckoro kpas (I'BY3 «Jlabun-
ckas [IPb» M3 KK) 15.02.2018 B I'BY3 «KKBb Ne 2» M3
KK ¢ muarHo3om: «llaHKpeoHEKpo3 B CTaguu THOWHBIX
OCJIO)KHEHUMY.

Anamnes  3aboneséanus.  Cumraer cebs  OONBHBIM
¢ 29.01.2018, xorma mocie ymoTpeOIeHHs anKoTois M TO-
TPEIIHOCTH B MMUTAaHUU (KUPHAsSL, JKapeHas MUIIa) MOSBUIHCH
00K B SIIUTACTPUH, JICBOM MTOApeOephe, TOIIHOTA, IIOBTOPHAS
pBota. 30.01.2018 rocrmramusupoBan B I'bY3 «JlabuHckas
IPb» M3 KK ¢ nuarno3om «Octpslii nankpeatuty. [lomydan
KOHCEPBATHBHYIO TEpaNHIO, HANPABICHHYIO Ha IOJaBICHHE
CEKpeIMH TIOJDKENTYI0YHOH kene3bl (okrpeorun 0,1 mr/mi
MOJKOKHO 3 pa3a B JaeHb 10 mHel), HHPY3HOHHYIO TEPAIHI0
(kpuctamiounpl B oobeme 2,5 11 10 aHeit), 0110KaTopbl IPOTOH-
Ho¥ momrtbl (omemnpazon 40 mr 1 pa3 B nenb 10 qHel) 1 aHab-
retuku (kerorpoder 10 Mr 3 mHSA oaWH pa3 B JeHb, Haparie-
tomon 1o 500 mr mo 10 mHe#, omuH pa3 B JeHB). 3a BpeMs
HaXOXKIIEHWsI B CTallMOHape HaOmomanach HE3HAYHUTENbHAS
nosiokuTeNbHasg AuHamuka. 13.02.2018 y maumeHTta mOBBI-
cuach Temrieparypa 10 (heOpuiabHbIX 3HaueHHH. [To naHHBIM
VY3U opranos Opronraoit nonoctu ot 14.02.2018: npusHaku
MAHKPEOHEKPO3a C JKUJIKOCTHBIM CKOIIJICHUEM B CAJIbHUKOBOU
CYMKe, JIEBOM 3a0pIOIIMHHOM IpocTpaHcTie. 15.02.2018 6110
MpUHATO perieHue o nepesose nauueHta B 'bY3 «KKb Ne 2y
M3 KK ans npoBefieHHsI CIIEUATN3UPOBAHHOTO XHPYpruye-
CKOTO JICYCHHSI.

Anamnes scuznu. Ypoxenen Kpacnonapcekoro kpas. Ha mo-
MEHT TOCIIUTANN3auu He padoraeT. JKeHar, mmeer 2 meTew.
ConmanbHO-OBITOBBIE YCIOBHUS TIPOXKUBAHUS YIOBIETBOPHU-
TeNbHBIC. TpaBMBI M OMNEpaliil B TEUEHHE JKU3HU OTpHUIIA-
er. ComarnyeckuMu 3a00JICBaHUSIMUA HE CTPA/acT, Ha ydeTe
y Bpaueil He COCTOUT.

Hacneocmeennwiii anammes: co OB MalMEHTa HE OTSTOLIEH.

Annepeonozuyeckuii anamue3: co CJIOB IAIIUEHTa HE OTSTOIIEH.

DusukaabHAsA IMATHOCTHKA

CocTosiHHE CpeqHEW TSKECTH, TSDKECTh COCTOSHHS 00-
YCJIOBJI€Ha OCHOBHOM MAaTOJOTHEH, CHHIPOMOM CHUCTEMHOIO
BOCMAJIUTENHFHOTO OTBETA, WHTOKCUKAIIMOHHBIM CHHPOMOM.
[ynec 104 ya./mun, YA 18 B mun, AJ] 140/80 mm. pT. cT.
JKUBOT yMepeHHO B3IyT, pABHOMEPHO Y4acCTBYET B aKT€ JIbI-
XaHUs, HAMPSKEH B BEPXHUX OTAENaX, TaM ke OO0Ie3HEHHBIN,
MEPUTOHECATbHBIE CHMIITOMBI OTCYTCTBYIOT, KUIIICUHBIE IITyMBI
BBICITYIITBAIOTCSL.
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Puc. 2. [IpeanpoBaHre KACTH XBOCTA MOMKETYIOYHON Kelle3bl TIo/ YIbTpa3ByKoBeIM (Y 3)-koHTponeM namuenta K. Oxo-
rpamMma: A — KHCTa MOKEITYI0YHOM XKelle3bl (BeIIeneHo purypoit); b — cTpenkoii ykazana uriia B moJIOCTH KUCTH; B —
CTPEJIKOW yKa3aH MPOBOAHUK B MOJIOCTH KUCTHI; [ — cTpenkoll yka3aH JpeHaX B IIOJOCTH KUCTEHI

Tpumeuanue: pomoepagpuu svinoanenvl agmopamu.

Fig. 2. US-guided drainage of the pancreatic tail cyst, ultrasonic echogram of the patient K. A — pancreatic cyst (figure); b —
needle in the cyst cavity (arrow); B — conductor in the cyst cavity (arrow); I' — drain in the cyst cavity (arrow)

Note: the photos were taken by the authors

IIpeaBapuTe/ibHBII ITHATHO3

Ha ocHoBannm xano6, aHaMHE3a, KIMHUYECKOW KapTHHBI
OBLI BBICTABJICH JHar"o3s: «HaHKpCOHeKPOS B CTaguHu THOM-
HBIX OCIIOKHCHHIN.

BpeMenHas mkaJjia
XpoHosorus TedeHus 3a0oaeBaHus ManueHTa B. nmpeacras-
JIeHa Ha pUCYHKe 4.

JAuarnocruyeckne mpouexypsl (nposedenvt 6 ' BY3
«KKB Ne 2» M3 KK, om 15.02.2018)

Jlabopamopnsie uccnedoganus (nopmamusuvie 3HAUEHUS
VKA3AaHbL 8 CKOOKAX)
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Obwuii ananuz Kkposu (3a00p 6 YCcl08UAX NPUEMHO20 OM-
OenleHusl; npugedeHsl NoKa3amenu, OMKIOHAOWUECS OM HOP-
mor): nedkonutsl 23x10°%/71 ((4,0-10,0)x10%/m).

buoxumuueckuii ananuz kposu (3a00p 8 yciosuax npuem-
HO20 OomoeneHUs; NPUBedeHbl NOKA3AMenU, OMKIOHAWUEC
om Hopmwl): C-peakTuBHBI 0enok 324 mr/a (05 mr/m), du-
OpuHoreH 5,2 1/1 (2,4-5 1/7), ansda-ammnaza 760 En/m (28—
100 En/m), CA 19.9-6,4 En/mn (0-34 Ex/mu).
Hucmpymenmanshsie uccinedosanus

KT opeanos epyonoii u bprownoii nonocmu Ha (oHe 6Hy-
MPUBEHHO20 U NEPOPATLHOSO 68€0€HUs KOHMPACHA.: OPTaHbI
TpyaHO# Ki1eTku Oe3 matonoruu. IlomkenynoaHast skenesa pas-
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Pemuzos C.U., Auppees A.B., Ta6puaab C.A., Boukapesa U.B., [Tepe6eittoc A.H., 3acssapko O.B.

PGAKI/IG OCAOKHEHHUSA OCTPOro MMaHKpeaTuTa: KAUHUYECKHUE CAyUan

MepaMmu: TOJIOBKa 70 32 MM, Telo 70 29 MM, XBOCT 10 36 MM,
Kpasi pa3MbIThle, CTPYKTypa oTe4yHasi. B obmactu xBocra BU-
3yalM3upyeTcss Y4acTKH, HE HaKalUIMBAIOUIMe KOHTPAaCTHOE
BeIECTBO (HEKPO3bl), pazMepamu 15x10 mm. B canbHUKOBO#
CYMKE HEOJHOPOJIHOE XMIKOCTHOE CKOIUIEHHE C ITy3bIpbKa-
MU raza pazmepamu 114x84x54 mM. Ilapamankpearnueckas
KJeTyaTka MHQUIBTpHpoBaHa. B 1eBoM 3a0prOMIMHHOM ITpO-
CTPAHCTBE BU3YaJIH3UPYETCs KUAKOCTHOE CKOIJICHHE pa3Me-
pamu 112x34 mM. 3axmouenue: KT npuszHaku ocTporo mas-
KpeaTHuTa C XHJIKOCTHBIM CKOIUIEHHEM B CaJbHUKOBOH CyMKe
1 3a0pIOLIMHHOM IIPOCTPaHCTBE CJIEBa.
Koncynomauyuu cmencHvlx cneyuaiiucmos
Bpau-mepaneem: ocTpoil TepaneBTHMYECKOIl NaToJIOrHU
HE BBISIBJICHO.

Kannnvecknii nnaraos

OcHoBHoli: [TaHKpeOHEKPO3, pacIpOCTpaHEHHBIH THOMHO-
HEKPOTHYECKUH TMapanaHKpeaTuT ¢ TMOPAKECHHEM CalbHUKO-
BOW CYMKH U MTapaKkoJIOH CJIEBa.

JAundpdepenunaibHast ANATHOCTUKA
OCHOBHO# IMarHo3 He BbI3bIBAaJ COMHEHU, Tu(depeHm-
aNbHasl TUAarHOCTHKA HE IPOBOMIIACE.

Puc. 3. KommproTepHas Tomorpadus TpyIHON KIETKH Ia-
nuenTa K., akcnanpHb1i cpes. CTpenkoi yka3aH IIeBpaib-
HBI{ APEHAX

Tpumeuanue: pomoepaghus svinoinena agmopamu.

Fig. 3. Patient K.: computed tomography of the chest, axial
view. Pleural drain is indicated by an arrow

Note: the photo was taken by the authors

Tocmranuzanusa B [BY3
«Jlabunckas LIPb» M3 KK.
Ds.: «OcTpbliif TaHKpeaTuT».
[IpoBenena koHcepBaTUBHAS
Tepanus

Ds.: [TaHkpeoHeKpO3, pacpOCTpaHEHHBII
THOMHO-HEKPOTUYECKUIN NAPAMAHKPEATUT
C TIOPaKEHUEM CAITbHUKOBOW CYMKH
1 TTapaKoJIOH clieBa. Y XyAIICHNE
cocTostHMs. [IpoBeieHa BUIe0CKOMIecKast
HEKPCEKBECTPIKTOMHUSI. TIO CBHIIIEBEIM
XOJ1aM BBEJICHBI JBYXITPOCBETHBIE
JpEHAXHBIE TPYOKH

[TocneonepauOHHBIN IEPUOL
0e3 OCI0KHEHHHA.
VY naneHsl ApeHaxH.
Brimican B yJOBIETBOPHTEIEHOM
COCTOSIHUH

:

1

ITosiBneHNe KIMHUYECKUX PU3HAKOB BHICOKON
[To nanubiM Y3U opranos o
. TOHKOKUIIIEYHON HenpoxoauMocTu. [IpoBeseHa BepxHe-
OpIONITHOM MOJIOCTH: < [Iporuo3 amnst >kU3HU
CepeIUHHAS JTAOPOTOMHUS, HAJIOXKEH 00XOIHOM
MIPU3HAKH MTAHKPEOHEKPO3a U 3I0POBbS
racTPOIHTEPOAHACTOMO3 C MEKKHILIEYHBIM COYCTHEM N
C XXUJKOCTHBIM CKOIIJICHUEM o 6HaFOHpI/I§ITHbII/I
N mo bpayHy, oCyIIeCTBIICHO APEHUPOBAHKUE OPIOIIHOM
B CaJIbHUKOBOW CyMKe, JIEBOM L IpH COOJTIOICHUH
nosiocTH. 3akmrountensHblid Ds.: [TankpeoHekpos, .
3a0pIONIMHHOM i . N - peKoMeHanui
pacnpocTpaHE€HHbBIA THOMHO-HEKPOTUYECKUN
MIPOCTPAHCTBE. N 10 TAKTUKE BEJCHUS
naparna’sKkpeaTuT ¢ TOpaKeHUEM CaJbHUKOBOM CYMKH
lepesenen 8 I'bY3 U TIapaKoJIoH ciieBa. HQUIBTpAT OPIOIIHOM MOIOCTH flaterTa
«KKB Ne2» M3 KK p PAT op
OCTpaH BbICOKAasA TOHKOKHNIICYHAA HEMIPOXOANMOCTD

Puc. 4. XpoHosorus pa3BuTHs O0JIe3HH y anueHTa B.: KifoueBbie COOBITHS U IPOTHO3

Tpumeuanue: 610K-cXema 8peMeHHOU WKATbL 8bIN0AHeHa asmopamu (coenacto pekomenoayuam SCARE). Coxpawenus: I'BY3 «Jlabunckas
LIPby M3 KK — eocyoapcmeentnoe 0100cemHoe yupesjicoeHue 30pasooxpanerus «Jlabunckas yeHmpanvHas patoHHAs OOnbHUYA»
Munucmepcmea 30pasooxpanenus Kpacnooapckoeo kpas;, I'BY3 «KKB Ne 2» M3 KK — 2ocydapcmeennoe 0100xcemuoe yupexicoenue
30pasooxpanenus «Kpaesas knunuueckas 6onvruya Ne 2» Munucmepcmea 30pasooxpanenus Kpacnooapckozo kpas,; Ds — ouazHos.

Fig. 4. Patient V: course of disease, key events and prognosis

Note: the schematic diagram was performed by the authors (according to SCARE recommendations). Abbreviations: 'BY3 «J/labunckas
LIPb» M3 KK — Labinskaya Central District Hospital, Krasnodar Krai; 'BY3 « KKB Ne 2» M3 KK — Regional Clinical Hospital No. 2,

Krasnodar Krai; Ds — diagnosis.
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Puc. 5. KomnbrorepHast Tomorpadust OpIOIIHON ITOJI0CTH
nauuenta B., akcuanpHbiil cpe3. CTpenkol yKa3aHbl ape-
Ha)XM B CAJIbHUKOBOW CyMKe

Tpumeuanue: pomocpagus blNOIHEHA ABMOPAMU.

Fig. 5. Patient V: CT-scan of the abdominal cavity, axial view.
Drains in the lesser peritoneal sac are indicated by an arrow
Note: the photo was taken by the authors

MenuuuHcKHe BMeIIATeIbCTBA
Koncepeamuenaa mepanus

[TanmenTy npoBoawiIack KOHCEPBAaTUBHAS TEPAIHS, HAIPaB-
JICHHas] Ha TO/IaBJICHHE CEKPETOPHON aKTUBHOCTH IOKEIy-
JIOYHOM >Kene3bl, KoTopasi 3aK/II09ajach B BBEJCHUU OKTPEO-
trga 0,1 mr/Mi moakokHO 3 pasa B AeHb 10 qHEH, 6I10KaTopoB
MIPOTOHHOH noMIte! (omerpazoin 40 Mr 2 pasa B I€Hb BHYTpH-
BeHHO 10 aHeit); KynupoBaHue OOJIEBOr0 CHHAPOMA: KETOIPO-
¢en 50 mr/mir — 2 M o moTpeOHOCTH 3 IHS; aHTHOAKTepH-
anpHas Tepanus: MepoHeM | T 3 pa3a B JeHb BHYTPHBEHHO
10 nneit; nH(by3MOHHAs Tepanus W30TOHMYECKHMMHU PacTBOpa-
MU B o0beme 2,5-3 1 BHyTpuBeHHO 10 mHEH, a Takxe 3dde-
PEHTHBIE METOIBI IETOKCUKALIUH.
OnepamugHble émeniamensbcmea

[Ipu mocTynennn narpenTa B ctarmorap 15.02.2018 B ake-
TPEHHOM TIOpSIIKE B YCIOBUSX pPEHTI€H-OIEpalOHHON
0/1 BHYTPUBEHHBIM Hapko3oM (nporiodon, eHTaHmI ¢ yue-
TOM MacChl Tella) B MOJIOKEHHUH JIeXKa Ha CTIHHE 1Mo Y 3-KOHT-
poneM OBUIO BBINOJIHEHO JAPEHUPOBAHHE CAJHHUKOBOH CyM-
KM JIByXIIPOCBETHbIMH JApeHakamu 32 Fr u 3a0prommHHOrO
MIPOCTPAHCTBA CJIEBAa JBYMs TPYyOKaMH TaKOTO K€ JHaMETpa.
ITo npenaxam BoaenuiIoCch A0 300 M1 THOMHOTO OTAENISIEMOTO
C HCTIPUATHBIM 3allaxoM.

JluHaMuKa ¥ UCXOAbI

IMocne mpoBelCHUs] TMEPBUYHOIO JPEHUPOBAHUS Callb-
HUKOBOW CYMKH U 3a0pIONIMHHOTO IIPOCTPAHCTBA CJICBa
16.02.2018 wnabmroganach IOJOKHUTEILHAS JUHAMHKA. TeM-

nepaTypa Tejia CHU3WIACh 10 CyO(PeOpHIbHBIX 3HAYCHUH, Ma-
IIUEHT OTMedall yiydmenne camouyBcTBus. 18.02.2018 mpo-
BeneHo KT wmccrnenoBaHme oOpraHoB OpIOMIHOM ITOJNIOCTH.
3aKJroYeHUe: pacroioKeHNne ApeHakell ajexBaTrHOe, Heape-
HUPYEMBIX JKUJIKOCTHBIX CKOTJIEHUI HE BBISIBICHO (puC. 5).

o pe3ynbraTtam mabopatopHbIX Ucciemoanmii ot 19.02.2018
OTMEYAJIOCh CHIKEHHE MapKepOB OCTPOTO BOCTAJICHUs (JIeii-
kot 14,3%10°/11, C-peaktuBHbI# 6eok 168 mr/i, pubpuno-
reH 4,6 1/n), a Takke anbha-amunazsl — 240 ME/in. Yautsisas
yiydIIeHHe KINHUKO-Ta00paTOpHBIX MOKa3aTeseH, ManueHTy
MPOIOJDKIIIN KOHCEPBAaTUBHYIO TEPAIHIO C TUIAHOBBIMH IIPO-
rpaMMHPOBaHHBIMH 3aMEHAMH JIpEHaKEeW OJIMH pa3 B HEIEIIO
MO/I PEHTTeH-KOHTPOJIeM. MeX/y 3TalnHbIMU 3aMEHaMHU OCy-
IIECTBILUTN IPOMBIBAHHUE IpeHaKel 4 pa3a B CyTKH IO YHCTHIX
TIPOMBIBHBIX BOJ PacTBOPAaMH aHTHCETITHKOB, B X0O/I¢ KOTOPBIX
yAaIsIach HEKPOTHUECKasl TKaHb U THOMHOE OT/eIsIeMOoe.

23.02.2018, 02.03.2018, 09.03.2018 B ycnoBusix omepariu-
OHHOH MOJ PEHTI€H-KOHTPOJIEM II0A BHYTPHBEHHBIM HAPKO-
30M B ITOJIO’KEHUH MAIMEHTA JIe)Ka Ha CIIMHE I10CyIe TpeiBapH-
TEJILHOTO KOHTPACTUPOBAHMS 1O MPOBOAHUKY IPOU3BEICHBI
TJIAaHOBEIE 3aMeHbl ApeHaxkel (32 Fr) ¢ nenpio npoprrakTuku
MX 00Typanuy HEKPOTHUECKOH TKaHBIO.

13-15.03.2018 oTMedanock HapacTaHHE MapKkepOB OCTPOTrO
Bocnanenus (eikomutsr 17,1x10%m, C-peakTHBHBIN Oenok
246 wmr/n, ¢ubpunoren 5,8 r/m), MOBBIIICHHE TEMIIEPATYPHI
1o 38,1-38,4 °C. YuuThiBasg OTpUIATEIBHYIO KIMHUKO-Ta00-
paTopHyI0 JMHAMHKY, PEHIEHO OBUIO MPOM3BECTH AKTHBHOE
yaaneHHe HeKpOTUYECKOI TKaHU 10 pa3pabOTaHHOH B KITMHH-
ke metomauke' [20].

16.03.2018 mnpousBeneHa BHUAECOCKONUYECKAs HEKPCEKBE-
CTPIKTOMHUSL. B yCcroBusSIX peHTreH-OonepalioHHON 10]] KOHT-
posem C-ayru «Siemens Arcadis Avantic» (I'epmanusi). [Tocie
TPEXKpaTHOH OOpaOOTKU OIEPAMOHHOTO TIONSI PAacTBOPOM
AQHTUCENTHKOB OBUIM yHaJeHbl ApeHaxu. B cdopmupoan-
HBIC CBUILEBBIC XO/Ibl BBOMICS THOKHiA racTpockorn Olympus
(Poccust), anexTpoacmupaTop W HHCTPYMEHT s JIamapo-
CKOMMYECKHUX Omepanuid (3aKUM WM IUCCEKTOp) (upmbl
«KarlStorz» (I'epmanust). Ilpon3Boanim ynaneHne cBOOOTHO
JIeXKalled HEKpOTHUYECKOM TKaHU U3 CaJbHUKOBOI CYMKH U I1a-
PaKOIMYECKOTO MPOCTPAHCTBA B MpPEZETIax 3J0POBBIX TKAHEH
07T BU3YJBHBIM KOHTpOJIeM. [lajiee 1o CBUIIEBBIM X0/1aM BBO-
JIAJTH IBYXTIPOCBETHBIE JpeHaxxHble TpyOku 32 Fr, xotopsle
(uKcHpoBaNKCh K KOXKE IBAMH, K APEHAXKaM IOJKII0HaIn
MOYEHPHUEMHHKH, HA paHy HAKJIaIbIBald aCENTHYECKYIO I10-
BSI3KY (pHC. 0).

[Tocne BmemiarenbcTBa HaOMIOAaNachk OTYETNIMBAs MOJO-
KHUTENbHAsT KIMHHUKO-Ta0opaTopHasi AMHAMUKA (JEHKOIMTHI
12,3x10%n, C-peaktuBHbIH Oenok 146 wmr/m, ¢ubpuHOTEH
4,3 t/m).

30.03.2018 B ycioBUsAX ONEPallMOHHOMN MO/ PEHTI€H-KOHT-
poJieM oA BHYTPHUBEHHBIM HAPKO30M B ITOJIOKEHUH MAIMEHTa
Jie’Ka Ha CIIMHE TUIAaHOBAs 3aMEeHA IpEHaKeH.

01.04.2018 y manueHTa HoOsSBUIACH KIMHUYECKas KapTu-
Ha BBICOKOW TOHKOKMINIEYHON HempoxoguMmoctu. [lo Hazo-

! Tlarent P® na uzobperenue Ne 2741465/26.01.2021, Bront. Ne 3. Anapees A. B., lypaemrep B.M., Pemusos C. ., l'a6puans C. A., Kyzuenos 0. C. Crnoco6
upec@ucmynbHol 8UOEOCKONUYECKOU HEKPCEKBeCIPIKMOMUU NPU ZHOUHO-HEKPOMUYeCKOM NapanaHkpeamume.
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racTpajJbHOMY 30HAY 3a JI€Hb BBIICIWIOCH A0 2-2,5 1 3a-
CTOWHOTO OTIENSeMOTO, >KUBOT MSTKHH, 0e30071e3HEHHBIH,
MepUTOHEANbHAsl CUMIITOMATHKa OoTpHunarensHas. Ha pentre-
Horpaduu opranoB OpronrHoit mojoctu ot 01.04.2018 xumred-
HBIX apok u dam Kioiibepa ne BvIsBieHO. [lanmenTy Ha3Ha-
YeHa Teparusi: ToNo, MoJsIpu3ylomas cMeck B oo0beme 1,5 1,
METOKJIONIPaMHJ 10 2 MIJI 3 pa3a B ZICHb, OYNCTUTEIIBHBIC KITH3-
MBI, B IMHAMUKEe — 0€3 BhIpakeHHOro 3¢ dekTa.

02.04.2018  BemmonHeHa  GUOPOTrACTPOAYONCHOCKOIHNS
(®TIC) ¢ nenbro UCKITIOYEHUS CAABIEHUS HUCXOISIIEH BETBH
JBEHAATUNIEPCTHON KUIIKY. 3aKIIOYeHUE: B JBEHAALATH-
TIEPCTHON KHUIIKE W JKEIYIKE ONPENCIIETCS KHIKOE COIep-
KUMOE, JIBEHAJLATUIIEPCTHAs KHIIKA IPOXOIUMa, YMEpEH-
HO pacIIMpeHa, MPU3HAKOB CIABICHHS W3BHE HE BBIABIICHO.
[IpoBeneHa oleHKa macca)ka BOZOPACTBOPUMOTO KOHTpacTa
T10 MUIIEBapUTENEHOMY TPAKTY. 3aKiIro4eHue: OJIOK Ha YpOBHE
MIPOKCUMAJIBHOTO OT/EJIa TOIIEH KHIIIKH.

03.04.2018 npoussenena KT opraHoB OprOIIHOM MOJOCTH.
3aKIoYeHNE: TOJIOKUTEIbHAS TNHAMIKA TEICHUS TAHKPEOHe-
Kpo3a, CBOOOZHON KUAKOCTH B 3a0PIOLIMHHOM ITPOCTPAHCTBE
HE BBIABJICHO. AJIEKBaTHOE CTOSHHE JApeHaXe. B mpoekin
XBOCTa ITOJKETYAOYHOHN JKele3bl ONpenenseTcss MHPHUIBTpaT
84x52x43 mm. PacmupeHue ABEHaAUATHIEPCTHOW KUILIKU
¥ HaYaJIbHBIX OTHEJIOB TOIIENH KAMKHA 10 4045 MM.

OTcyTCTBHE NOJIOKUTEIBHON AUHAMHUKY B TEUEHUH KHIIEY-
HOM HETIPOXOIUMOCTH OT KOHCEPBAaTUBHOM TEPAITHHU MOCITY>KH-
JI0 TIOKA3aHUEM JUTSI OTIEPATUBHOTO JICUCHHS.

04.04.2018 BblnogHEHA AUArHOCTUYECKAS BUI€0JIAIAPOCKO-
rust. [Tox sHAOTpaxeanbHBIM HAPKO30M YCTaHOBJIEHBI MAHUITY-
JIATOPBI B CTAHAAPTHBIX Toukax. [Ipu nHTpaonepanoHHOM Uc-
CJICIOBaHWH B JIEBOM IoApeOdephe omnpeenseTcss HHuiIbTpar
paszmepamu 90x60%70 MM, MIOTHBIA IPH HHCTPYMEHTAJIBHON
TTaJIbIIAIUH, HETIOJIBHKHBIH, COCTOSIIIMN U3 OOJIBIIIOTO CalbHU-
Ka ¥ MeTJIM Tollel KUIKU. MecTa cTosiHuA IpeHaxei 6e3 oco-
OeHHOCTeH, APYroil MaToJIOTHU OPraHOB OPIOIIHOI MOIOCTH
HE BbIABJIEHO. [lombITKa BEIAENCHNS U3 MHMWIBTpATa METENb
KHIIEYHNKA OE€3yCIeIIHa, PEIICHO BBIMOJIHUTh KOHBEPCHIO.
[TpousBenena BepxHe-CpeIMHHAS JIATAPOTOMHUS, B TPOEKIINH
XBOCTa TOJKEITYIOYHON KeJe3bl OnpeneseTcs HHPHUIBTpaT
KaMEeHHCTO! TJIOTHOCTH, TOBTOPHAS MOMBITKA €r0 pa3/ieNeHus
Oesycrniemna. B uHQUIBTpaT BOBJEUEHA METNIS TOLICH KHIII-
ku Ha pacctostHAN 30—40 cM ot cBa3kmM Tpeiitiia, ClIoXXeHHAS
B BUJE ABYCTBOJIKM, Jlajie€ KHIIKA CIABIIAACS. YUNTHIBAS
0e3ycIenIHbIC MTONBITKH BBIACICHHS KUIIKH U3 HHOUIBTPATa,
pelIeHO HAJIOKUTH 00XOAHON racTPOIHTEPOAHACTOMO3 C MEXK-
KHIIEYHBIM cOycTbeM o bpayny. [lpeHupoBanue OpIOLIHOM
IIOJIOCTH, NIOCJIONHBIN OB paHbl. [locneonepannoHHbli e-
puox mpotekan 6e3 OCIOKHEHHH.

18.04.2018, 25.04.2018 B yciOBUSIX ONEPALUOHHON
101 BHYTPUBEHHBIM HapKO30M B ITOJIOKCHWH MalMEeHTa JIexXa
Ha CIUHEe IU1aHoBas 3ameHa JnpeHaxkel (32 Fr) mog pentren-
KOHTpOJIEM.

02.05.2018, 09.05.2018 B ycnoBUsAX ONEPAIMOHHON MO/ BHY-
TPHUBEHHBIM HApPKO30M B TIOJIOKEHHUHM TAIMEHTA JIS)Ka Ha CIIMHE
IUTaHOBAs 3aMeHa IpeHaxkei (26 Fr) mox peHTTeH-KOHTPOJIeM.

16.05.2018 B ycrnoBHsX onepalOHHON 110 BHyTPUBEHHBIM
HapKO30M B MOJIOKEHUH MallMeHTa JeXa Ha CIIMHE TUIaHOBas
3ameHa apenaxeil (18 Fr) mox peHTreH-KoHTpoIeM.
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Puc. 6. Danodoro nanuenrta B. Yianenue HekpoTnieckon
TKaHH (BblIENIEHO GUTrypoil) uepes GucTybl

Ipumeuanue: pomoepaghus evinornena agmopamu.

Fig. 6. Patient V.: endoscopic image. Through-fistula re-
moval of necrotic tissue (figure)

Note: the photo was taken by the authors

23.05.2018 B ycioBUSX ONEPALMOHHON MOJ PEHTTEeH-KOHT-
poJieM oA BHYTPHUBEHHBIM HAPKO30M B ITOJIOKEHHUH NAIMEHTa
Jie)ka Ha CIIMHE B JIPEHAKM BBE/IEH KOHTPACT: MOJIOCTH 00IH-
TEpUPOBaHa, IPECHAKHU yAAICHBI.

[Mocnenyromee HaONIOAEHHE 32 MAIMEHTOM HPOTEKAIO
6e3 ocobennocreit. 30.05.2018 manueHT BHITUCAH B YIOBJIET-
BOPHTEJILHOM COCTOSIHUU Ha aMOyJIaTOPHOE JIeYCHHE.

3aKIIIOUNTENbHBINA KIMHUYECKUM TUArHO3:

OcnosHoti: T1aHKpEOHEKPO3, PacIpoCTpPaHEHHBIH THOWHO-
HEKPOTHUYECKUIl MapanaHKpeaTHT ¢ MOpPakeHUEM CalbHUKO-
BOHM CYMKH U IapaKoOJIOH CJIEBa.

Ocnooicnenue ocHo6H020 Ouazhosa: IHUIbsTpaT OprOIIHOM
nonoctu. OcTpast BEICOKAsi TOHKOKHUIIIEYHAS! HETIPOXOIUMOCTb.

IIpornos
[Iporuo3 TeueHus 3a00aeBaHUS TSI KU3HHA OIarONPUSTHBIN
pu coOITIOIEHNH TPOPUIAKTHUECKIX MEPOTIPHSTHH.

OBCYXJIEHUE

OnucaHHbIe BBILIE OCIOKHEHHSI TAHKPEOHEKPO3a BCTpeda-
IOTCS B KITMHUYECKOH IPaKTHKE KpalHe PeAKO, YTO 3aTPyAHSIET
MX CBOEBPEMEHHYIO JUATHOCTHUKY U MPOBEIEHUE COOTBETCTBY-
OIIETO XUPYPTrUIeCcKOro JIedeHus. Tak, mo3aHsIs1 Bepu(uKaIus
HaHeraTO-HHeBpaHLHOFO CBHUIIla B KIIMHHUYCCKOM anMepe
Ne 1 Opma 0OyCIOBICHa COBOKYMHOCTBHIO HMPUYHH: BO-TIEp-
BBIX, PEAKTHBHBIN IUIEBPUT HEPEIKO BO3HUKAET Y MAIIMEHTOB
C OCTPBIM MAaHKPEATUTOM, BO-BTOPBIX, I MaHKPEATUYECKO-
TO CBHIIA HETHUIHYHO COOOIICHHE C TPaBOW IUIEBPAIBEHOU
MOJIOCTBIO (OOBIYHO CBUI OTKPBHIBAETCS B JIEBYIO ILIEBPAJIb-
HYIO TIOJIOCTh, YTO OIPENEIICTCS TOmorpadHuei MMomKeTy-
nouHol kenesbl) [8—11, 21]. Haubonee uHbOpMaruBHBIM
rokaszatrejieM JUIi JAUArHOCTHMKHW JaHHOTO  OCJIOKHCHHS
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SIBWJIOCH OIIPEJICJICHUE aMHUJIa3HOM aKTUBHOCTH B BBIIIOTE, TaK
kak 1Mo qanHbiM KT cBHII BU3yan3upoBaH HE ObLI.

B Hacrosmee Bpemsi Bce OONbIIE€ aBTOPOB PEKOMEHIYIOT
MIPUMEHEHHE MHHHMAJIbHO WHBAa3WBHBIX METOIUK JICYCHHS
JJAHHOTO OCJIOKHEHHsI, 2 UMEHHO CTEHTHPOBaHHE IJIABHOTO
naHkpeaTuueckoro mnporoka [10, 22, 23], omnako mpoBene-
HUEC TAKOI'0 BBICOKOTCXHOJOTHMYHOI'O BMCIIATEILCTBA JOCTYII-
HO HE BO BCEX JICUEOHBIX YUpEKACHUAX. B mpencraBineHHOM
HaMHM KJIIMHWYECKOM IPUMEPE CBHUII OOIUTEPHPOBAIICS MOCIE
JPEHUPOBAHUS TIJIEBPAIBLHON MOJOCTH M KHCTHI XBOCTA TTOJI-
HKETYIOUHOH JKeJe3bl.

WHTepec omucaHHOTO BhIIIE KIMHHYECKOro ciydas Ne 2,
Ha HaIll B3IVIAJ, 3aKII0YaeTCs B Pa3BUTHU Yy IALUEHTa BbI-
COKOW TOHKOKHIIICYHOW HETPOXOAMMOCTH Ha (hOHE MyHKIIH-
OHHO-JIPEHHUPYIOIIETO XUPYPrHYECKOTO JIEYEHHS OCTPOTO
NaHKpeaTnTa. BO3HMKHOBEHHE JaHHOTO OCIIOKHEHHS B Iie-
PHOIUYECKOH JIMTEpaType OCBEIICHO IUIOXO B CBS3U C €ro
penkoii BcrpedaemocThio. Tak, T. Sunkara et al. omucanu pas-
BUTHE BBICOKOH HETPOXOIMMOCTH IIPU OCTPOM ITAHKPEaTHUTE
C JIOKaJIM3aIyel mporecca B XBOCTE MOKETYOUHOH JKee3bl
BCJIC/ICTBHE CAABJICHHS TOHKOM KUIIKH BOCIIAINTEIbHBIM HH-
¢unsrparom [13]. KynupoBarh njaHHOE OCIOXKHEHHE U H30e-
KaTh XUPYPrHYECKOTO BMEIIATEIbCTBA YAAJIOCh C ITOMOUIBIO
KOHCEPBATHBHOTO JICUCHHs. B TpeicTaBlneHHOM HaMH KIMHU-
YECKOM IIPUMEpE TOCIIE UCKITIOUEHHS CIaBJICHNUS JBEHAALIATH-
TIEPCTHON KUIIKU M OTCYTCTBHSA ddekTa 0T KOHCEepBAaTUBHOM
Teparnuy Oblja BBINOJIHEHA Ollepanusl, 3aKioyaromascs B Gop-
MHPOBaHUH OOXOIHBIX aHACTOMO30B. OTMMCAHHBIN cITOCO0 XH-
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PYPrHYECKOro JICUSHHUsI IPU Pa3BUTHU MOIOOHOTO OCIIOXKHE-
HUSI MOXKET OBITh PEKOMEHIIOBAaH B MOMOOHBIX KIMHUYECKUX
CUTyaLUsIX.

SAKJITIOYEHUE

[TaHKpeaTo-1UIeBpabHbI CBUILl — PEAKOE OCIOXKHEHHE
OCTpOTO MAHKPEATUTa, KOTOPOE MOXKET BO3HUKATh B MPOLEC-
Ce ero TeYCHMs U, KaK IIPABUIIO, IPOSBIACTCS PELUIUBUPY-
IOOMM ruapoTopakcoM. IIpencraBieHHOE KIMHUYECKOE Ha-
OmnroseHNe IMPEACTaBIsIET BaKHOCTh KaK JUIS CIHELHUANCTOB
TCPACBTUICCKOT'O HpO(t)I/IJ'IH, TaK KaK MafquCHTBI MOT'YT IOJTYy-
4aTh JUINTEIBHOE KOHCEPBATUBHOE JIEUEHHE 10 MOBOAY JKC-
CYZIaTMBHOTO IJIEBPUTA, TaK U XUPYPrOB JUI1 CBOEBPEMEHHOMI
JIUArHOCTUKM JaHHOW IIaTONOTMH HAa OCHOBAaHMM aHAMHE3a
3a00JIeBaHMs, XapaKTepa BBIIIOTA M ONPEAEICHNsI aMHIa3HON
aKTUBHOCTU B HeM. [Ipeanaraemoe B Hacrosilee BpeMs CTEH-
THPOBaHHE BUPCYHTOBA ITPOTOKA HE BCETAa BOZMOXKHO BBITION-
HHUTH BO BCEX JICYCOHBIX YUPEKACHHSX, MTOITOMY IPEACTaB-
JICHHBIN BapUaAHT XUPYPIrUYCCKOTO JICUCHUA MOXKET SABJIIATHCA
€ro anpTepHaTHBOM. [IpH pa3sBUTHH THOMHO-HEKPOTHYECKOTO
MAHKPEaTHTa C JIOKaIu3aleil OCHOBHOTO MPOIECCca B XBOCTE
MOPKEITYIOYHON JKEJIE3bl ¢ Pa3BUTHEM ITapallaHKPEeaTHIECKO-
ro MHQUIBTpaTa B HETO MOT'YT BOBJIEKATHCS METIIM TOHKOTO
KHUIICYHHUKA, YTO MOXCT BbI3BATb BO3HHWKHOBCHHC BBICOKOM
KUIIEYHOH HENPOXOJUMOCTH, YTO HpH HEIPPEKTUBHOCTH
KOHCEPBAaTHBHOW Tepanuu TpeOyeT NMPOBEICHUS XUPYpriye-
CKOTO JIeUeHHs U1 BOCCTAHOBIIEHHS MTACCaXKa KUILIEYHOTO CO-
JIEPKAMOTO.
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NHO®OPMALNUSA Ob ABTOPAX

Pemu3zoB CranuciaaB Hropesuul< — KaHaumar MeIUIIAHCKUX
HayK, acCHCTeHT Kadenpsl xupyprun Ne 3 ¢enepanapHOro rocymap-
CTBEHHOTO OIOPKETHOTO 00pa30BaTeFHOTO YUPEXKJCHUs BBICIIETO
oGpa3zoBanus «KyOaHCKHH rocynapCTBEHHBIH MEIUIIMHCKHI yHUBEP-
cuter» Munuctepcrsa 3apaBooxpanenus Poccuiickoit denepanny;
Bpa4y-XUPypr OTACICHUS PEHTICHOJIOTMYECKUX U YIBTPa3ByKOBBIX
METOZIOB IMAarHOCTUKY M JiedeHHus Ne 1 rocymapCcTBEHHOTO OIOIKET-
HOTO y4pexJeHus 3apaBooxpaneHns «Kpaesast kimHH4eckas 0071b-
Huna Ne 2» MunuctepceTsa 3apaBooxpanenus KpacHonapckoro kpas.
https://orcid.org/0000-0001-9410-9493

AnpapeeB Anjpeil BUKTOpOBHY — JOKTOp MEIUIMHCKUX HayK,
npodeccop kadenpsr xupypruu Ne 2 ¢penepaabHOTO TOCYyIapCTBEH-
HOTO OIO/KETHOTO 00pa30BaTeNIbHOTO YYPEXIESHHUs BEICIIETO 00pa-
3oBaHus «KybaHCKHMI TOCYTapCTBEHHBIH MEIUIIMHCKHH YHHBEPCH-
TeT» MuHucrepcTBa 3apaBooxpaHeHus Poccuiickoit ®enepanyu;
3aBEAYIOIUI OTAEICHUEM PEHTTCHOIOIMYECKUX U YIBTPa3ByKOBBIX
METOIOB IMArHOCTUKH M JiedeHHus Ne 1 rocymapcTBEHHOTO OIOIKET-
HOTO y4pexJeHus 3apaBooxpanenns «Kpaesast kimHH4eckas 0071b-
Huna Ne 2» Munuctepcersa 3apaBooxpanenus KpacHonapckoro kpas.
https://orcid.org/0000-0003-0945-9400

I'adpuaas Cepreii AjiekcaHAPOBUY — JOKTOP MEIUIMHCKUX HayK,
JoreHT, npodeccop kadenpsr xupyprun Ne 3 denepansHOro rocy-
JIAPCTBEHHOTO OIO/PKETHOTO 00pa30BaTENIbHOTO YUPEKIEHHS BBIC-
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Natural and socio-cultural factors of epidemics (plague, smallpox):
The example of the Adyghe population of the Northwest Caucasus
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ABSTRACT

Background. The article discusses the problem of the impact of epidemic diseases on ethnogenesis. As an ancient agricultural ethnic
group in contact with nomadic and Mediterranean populations, the Adyghe were formed during periods of frequent epidemics of danger-
ous diseases caused by the process of animal domestication and subsequent impact of anthropogenic factors. The devastating effect of
smallpox and measles pandemics was felt following the establishment of intensive trade exchange during the 2nd century CE by the Roman
and the Han empires. The first plague pandemic (beginning with the “Justinianic Plague”, 542-543) mostly affected the Balkans and the
Eastern Mediterranean. The second plague pandemic, the so-called “Black Death” (1346—1353), which appeared in the center of the Mon-
gol Empire, quickly spread via caravan routes across most of Eurasia. The scale of the epidemic was influenced by the pathogenic complex
that had developed by the 14th century, which included humans, the bacterial pathogenic agent itself, and its carriers (large rodents espe-
cially black rats, fleas). Factors such as famine caused by overpopulation, low standards of personal and public hygiene, the prevalence of
wooden buildings in cities and towns, the fur trade, etc., also had contributory effects. Objectives. The study set out to identify the natural
and the socio-cultural factors that influenced the spread of the plague and the smallpox epidemics in the North-West Caucasus. Methods.
The data on which this study is based are formed from collections of narrative sources (Russian, Arabic-Persian, European), archaeological
and historical-anthropological works, medical and genetic studies (electronic platforms: eLIBRARY.RU, Academia.edu, CyberLeninka,
J-STAGE [Japan Science Technology Information Aggregator, Electronic]). Research methods: historical and comparative, on which basis
a comparative analysis of the impact of the plague pandemic of the mid-14th century centering on contact between on nomadic and sed-
entary ethnic groups (Mongols and Russians, Mongols and Circassians) was carried out; the individualizing comparison method, which
was used to identify the specific means by which the Circassian ethnic group overcame the Black Death pandemic; the systems analysis
method, on which basis the roles of pathogenic complex and anthropogenic factors in the course of epidemics were compared. Results.
The results of the analysis show that the population of the North-West Caucasus were affected by the Black Death plague of the mid-14th
century to a significantly lesser extent than the urban centers of the Golden Horde, Rus’ and Europe. The serendipitous failure of the patho-
genic complex in the former region was due to the following natural and anthropogenic factors: (1) the North-West Caucasus (more pre-
cisely, the entire area to the west of the Teberda River) was naturally bereft of effective carriers of the plague bacillus (marmots, gophers,
etc.); (2) Matrega and Copa, the two contemporaneous Circassian towns serving as ports for the shipment of grain and other agricultural
products, were located on the periphery of the Adyghe settlement area; (3) the dispersed, farmstead way of life among the estuaries and
the complex network of peninsulas of the Kuban Delta, mountains and forests of the NWC contributed to the rapid adoption of quarantine
measures; (4) a reliable vitamin-rich nutrition system (sturgeon and their caviar, goat meat and cheese, fruit, honey, etc.); (5) a well-devel-
oped system of hygiene and disease prevention (smallpox, malaria), whose existence was retrospectively established based on sources from
the 17th—19th centuries. Conclusion. The plague pandemic that took place within the unified space of Mongol imperial communications
had a huge impact on the historical fate of the Adyghe ethnic group, which was manifested in their paradoxical numerical growth against
the backdrop of general depopulation. Against the backdrop of frequent epidemics, Adyghe developed strict and quite effective rules for
preserving life and health, covering disease prevention, personal and public hygiene. Some particularly impressive practices, if not cre-
ated by Adyghe folk medicine, then preserved there and later transmitted to Ottoman Turkey and Western Europe, was manifested in the
original practice of smallpox inoculation.
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IIpuponHbie U CONMOKYJIBTYPHBIE (PAKTOPBI SNMAEMHUI (1yMbl, OCIIbI):
HA MpuMepe aabIrckoro HacejieHus Cesepo-3anagnoro Kaskasa

C.X. Xomko>™, HA. ITouewxoé’, P.M. IlIxauemykoé’

' TocymapcTBeHHOE OOMKETHOE YUYPEKICHHUE PECHyOIuKH AJbires «AIBITCHCKUHA pecryONMKaHCKUH WHCTUTYT

r'yMaHUTapHBIX uccnenoBannii umenun T.M. Kepameay, yn. Kpacnooktsopsckas, 1. 13, r. Maiikon, 385000, Poccus
2 QenepalbHOC TOCYIAPCTBEHHOE OIOMKETHOC 00pa30BaTENIbHOC YYPEKICHHE BBICIIETO 00pa3oBaHUs «AAbIreiicKuit
rocy/apCTBEHHBIM yHUBEpPCUTETY, yiI. [lepBomaiickas, 1. 208, r. Maiikomn, 385000, Poccus

AHHOTAIIMA

BBenenne. B cratse cTaBuTcs npobieMa BO3ACHCTBUS SMUAEMHYECKUX 3a00JIeBaHI Ha dTHOreHe3. Kak qpeBHUI 3eMiIeAeIbUeCKUN IT-
HOC, KOHTAKTUPYIOIUIl C KOUEBBIMH U CPEJU3EMHOMOPCKIMH HOITYISIIUSIMHU, abITH (POPMHPOBATIHICH HA (JOHE YACTHIX AMUIEMUI HHPEK-
LUOHHBIX 3a00JI€BaHU, TOPOXK ACHHBIX ITPOIECCOM AJOMECTHKAIINH XKHUBOTHBIX U MTOCIEAYOIINM BO3A€HCTBHEM aHTPOIIOT€HHOTO (paKTopa.
Omnycromaromuii 3G (HeKT maHaEeMUH OCTIBI ¥ KOPH TPHOOPENH IO Mepe Toro, kKak Pumckas n Xanbckas HMIIEPUN YCTAHOBUITH HHTEHCUBHBII
Toproselii oOMmeH Bo 11 B. IlepBas mangemus uymsl («lOctuHnaHoBa yymay, 542—543 rr.) HanbonpmmmM o6pa3om nopasuia bankanst u Boc-
tounoe CpennzeMHOMOpbe. Bropast mangemus uymel, Tak HazbiBaemas «HepHas cmepTh» (1346—1353 rr.), mosiBuiack B HeHTpe MOHT0JIb-
CKOM MMIICpUH U 10 KapaBaHHBIM ITyTSAM paclpocTpaHuiach o oomisieii vactu EBpaszuun. Ha macmtabpl snuaeMuu MOBIUSI CIOKHUBIIUN-
cs1 k XIV B. maToreHHbIi KOMIIEKC, KOTOPBIN BKIIFOYAJI Y€JI0BEKA, TATOTCHHOTO aTr€HTa M €T0 MEPEHOCUYNKOB (KPYITHBIX CTEMHBIX I'PBI3YHOB,
YEepHBIX KpPbIC, 6710X). Bo3aelicTBoBamM Takxke Takue (GaKkTOPbI, KaK o0, BBI3BAHHBIN NIEPEeHACEIEHHEM, HU3KUE CTAHJAPTHI THIHOH U 00-
IIECTBEHHOW TUTHEHBI, TPeo0iiaflaHue B TOpojax JePEBsIHHBIX TOCTPOEK, TOPToBIIs MexoM u ap. Lleb HcciieloBaHN s — BBISIBICHHE MTPH-
PORHBIX M COIUOKYIBTYPHBIX (PAKTOPOB, TOBJIMSABIINX HA PACIPOCTPAHCHNE SMUAEMHH 4yMBbI U OCIbl Ha Tepputopun CeBepo-3amagHoro
KaBka3za. Metonel. JlanHble, HA KOTOPBIX OCHOBaHO HCCIEIOBaHME, CHOPMHUPOBAHEI U3 COOPHUKOB HAPPATHBHBIX HCTOUYHUKOB (PYCCKHX,
apabo-TepCUICKHUX, EBPONEHCKHX), apXEOIOTHUECKHX U HCTOPUKO-aHTPOMOJIOTHYECKUX PAOOT, MEIUIIMHCKUX U TEHETHUECKHX UCCIE0-
BaHuii (3nexTpoHHbIe maaTdopmbel: eLIBRARY.RU, Academia.edu, KubepJlennnka, J-STAGE [Japan Science Technology Information
Aggregator, Electronic]). HayuHslie METOIBI HCCIIEAOBAaHUS: HCTOPHKO-COMIOCTABUTENIBHBIH, HAa OCHOBE KOTOPOTO IPOBEICH COMOCTABUTEIb-
HBII aHAJIN3 BO3JCHCTBHSI HAHAEMHHU 9yMblI cepeHbl X1V B. Ha KOUEBBIE U OCEIJIBIE 3THOCH! (MOHTOJIBI M PyCCKUE, MOHTOJIBI M UEPKECHI);
METOJ WHAMBUIYaTU3UPYIOLUIETO CPABHEHNUS, TO3BOJSAIOMNI BBISIBUTH CIEMH(DUIHOCTH, HEMOBTOPUMOCTh TOTO, KaK UYEPKECCKHH 3THOC
MIpeoIoIeN NaHAeMuIo «YepHoH cMepTH»; METOA CHCTEMHOTO aHATH3a — Ha €0 OCHOBE OBLIU BBIJEICHBI HEOOXOIUMBIE H JOCTATOUHBIE
aCIEKThI AMUIEMHUHN, UX 00YCIOBIEHHOCTh MATOT€HHBIM KOMIIJIEKCOM, aHTPOIIOT€HHBIM (pakTopoM. Pe3ynbTaThl NpennpuHATOro aHaIn3a
yOexaroT Hac B ToM, uTo HaceneHne CeBepo-3amagHoro Kaskasa moctpagano ot «UepHoit cmepTu» cepenunbsl X1V B. CyliecTBEHHO
MEHBIIUM 00pa3oM IO CPaBHEHUIO ¢ TOPOACKUMU IeHTpamMu 3om0oToit Opasl, Pycu u EBponel. @aranbHbli MaTOTeHHBIA KOMIUIEKC 3/1€Ch
HE CKJIaJBIBAJICS B CUJIy CTCUCHUS MPUPOAHBIX U aHTpomoreHHHIX (axTopos: 1) CeBepo-3ananusiii KaBka3 (TouHee: Bce MPOCTPAHCTBO
Ha 3amaj ot p. Tebepnbl) ObLT THUIIEH OT TPUPOABI MOMYIAUUN 3D (HEKTUBHBIX NEPEHOCYNKOB YYMHOH NAOUKH (CYpKH, CYCIHKHU U IIP.);
2) nBa ropona Yepkecuu (3uxun) 3Toro BpeMeHn — Matpera u Kona — Obimu Ha nepudepun apeana pacceneHus aIblroB U padoTaan
MIPENMYIIECTBEHHO KaK MOPTHI IO OTTPY3Ke 3€pHA U APYTHUX MPOAYKTOB CEIBCKOTO X035HCTBa; 3) JUCHEPCHBIH, XyTOPCKOH 00pa3 Ku3HU
MOCpeN TUMAHOB U CIOXXHOH CeTH MOoIyocTpoBOB AenbThl Kybanu, rop u gecoB Cesepo-3amannoro KaBkasa cmocoGCTBOBaN OBICTPOMY
BBCICHHUIO KAPDAHTHHHBIX Mep; 4) cTaOMIIBHO BBICOKHI yPOBEHb 00ECTICYeHHOCTH MPOAOBOILCTBUEM U COalaHCUPOBAHHASL, HACHIILICHHAS
BUTaMHUHAMU CHCTEMa NMUTAHUA (0CETPOBBIE U MX MKPA; KO3bE MSCO U CHIP; PPYKTHI, CYXO()PYKTHI, ME U T.11.); 5) pa3BUTasi CHCTEMa TUTU-
€HBI U TPOQUIAKTHKH O0Je3HE! (OCTIbI, MaJIIpUH), YCTaHABIMBAaeMas PETPOCIEKTHBHO, Ha OCHOBE UCTOYHNKOB X VII B. — mepBoii momno-
BuHBI XIX BB., CIOCOOCTBOBAIA NOAAEPKAHUIO 30POBhA. 3aK/r0uenne. EnnHoe npocTpaHCTBO KOMMYHHKAIM MOHTOIBCKON HMIIEPUHU
1 MaHJEMHUS 1y MBI OKa3aJId TPOMaJHOE BO3AEHCTBHE HA HCTOPUIECKYIO CYABOY aJBITCKOT0 THOCA. DTO MPOSBUIIOCH B UX MaPaJOKCATBHOM
YHUCICHHOM pocTe Ha (oHe obmiei nenonmynsuuu. Ha ¢poHe yacThIX snuaeMuii aapIri BRIpaboTanyu cTporue u 10CTaTouHo 3 HeKTHBHBIE
MpaBUJIa COXPAHEHUS )KU3HHU U 30POBbs, OXBATHIBABIINE TPOPUIAKTHKY O0JIe3HEH, TUIHYIO B 00IIecTBeHHYI0 rurueny. OcobeHHO BIie-
YaTISIOUINH ONBIT €CIIM HE CO3IaHHBIN aIBITCKOI HApOJHON MEANIIMHOM, TO COXpaHEHHBIN U nepeqanublii B OcmaHckyo Typruio u 3aman-
Hy1o EBporty, mposIBHIICS B OCTIONIPHBHBAHUH.

KJIIOUEBBIE CJIOBA: snunemudeckue 00Je3HU, TATOICHHBIN KOMILIEKC, TTAHAEMUS YyMBbI, KApaHTHH, OCIa, HHOKYJISIHS, HApOIHAS
MEAUIIMHA, TUTHEHA
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COOTBETCTBHUE IPUHIUITAM 3TUKMU: yTBepxaeHue npoTokoa JIOkaabHBIM THYECKUM KOMHTETOM HE TPeOOBaIOCh, Tak KakK
HCCIIeJOBAHNE HE TPOBOJMIIOCH HA JIIOJAX HIIM J1JA0OPATOPHBIX )KUBOTHBIX.
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yemrxoB, P.M. IlIxauemykoB — c6op nanubix; C.X. Xorko, H.A. TTouenrxos, P.M. IlIxaueMyKoB — aHaJIU3 U HHTEPIPETALUS PE3YIbTATOB;
BCE aBTOPBI 0J00pMIN (UHAIBHYIO BEPCHIO CTaThbU Nepes MyOauKalueil, BBIPa3uIM COrNIacHe HECTH OTBETCTBEHHOCTH 33 BCE aCIHEKThI
paboTBhI, MOJPa3yMEBAOLIYI0 HAJIEKAIIEE H3YyUCHNE U PEIIEHHE BOIIPOCOB, CBA3aHHBIX C TOYHOCTHIO U JOOPOCOBECTHOCTHIO TI000M YacTn
paboThL.
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Pecnybmnuka A npires, . Maiikomn, yn. KpacHooktsOpbckas, 13. E-mail: inalast@mail.ru
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INTRODUCTION

When studying the life of an individual figure, historians
often encounter details concerning that individual’s various
illnesses, which profoundly affect his or her personal life, ed-
ucation, creativity and political career. It may surprising, then,
that historical science has developed without paying sufficient
attention to the history of illnesses of entire peoples and pop-
ulations, often ignoring such a globally significant factor in
humanity’s development as microparasitism.

The history of the Adyghe (Circassian) ethnic group has also
tended to be considered in isolation from this factor. Mean-
while, being an agricultural people living in a zone of clashing
civilizations, the Adyghe were formed during periods of nu-
merous epidemic diseases, infections, and infestations. Thus,
in the “anamnesis” of Adyghe appear all those diseases (in-
cluding dangerous bacterial infections) caused by the domesti-
cation of process of animals and consequent close coexistence
with their waste and excrements (smallpox, measles, influen-
za, typhus, bubonic plague, cholera, tuberculosis, malaria and
other endemic Afro-Eurasian infections) [1, p. 295]. It is wide-
ly known that much of the horrific effect of the contact of Eu-
ropean sailors and colonists with the two American continents’
population came from pathogens they carried: up to 95% of
the indigenous population of the pre-Columbian America is
believed to have been destroyed by European infectious dis-
eases [1, p. 120]. Measles, tuberculosis and smallpox are as-
sociated with cattle, while influenza is known to have been
passed from pigs and ducks, whooping cough — from pigs
and dogs, tropical malaria — from chickens, ducks and other
birds, etc.

William Hardy McNeill (1917-2016), an outstanding his-
torian, student and associate of Arnold Toynbee, showed that
pandemics (including smallpox and measles) had a devastat-
ing effect throughout Northern Eurasia as the Roman and Han
empires established intensive trade exchange both by land and
sea. The first widely documented European pandemic was the
so-called “Antonine Plague” in 165-180 CE, while a second
pandemic of measles and smallpox occurred in Western Eu-
rope in 251-266 CE [2, pp. 179-180].

While it became traditional in European historical writings
to associate all pandemics with the plague, in reality, these in-
cluded epidemics of measles, smallpox, influenza, typhus, and
dysentery. In close chronological proximity to the Mediterra-
nean ones, two pandemics also broke out in China: in 161-162
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CE and 310-312 CE. On the basis of their described symp-
toms, these pandemics were also caused by measles and small-
pox [2, pp- 199-200]. Jared Mason Diamond, an evolutionary
biologist, biogeographer, and anthropologist, ironically de-
fined the development of the world trade routes as “a gift from
fate to microbes.” The populations of Europe, Asia, and North
Africa turned into one “giant pathogenic nursery” [1, p. 309].

The first bubonic plague pandemic, which occurred in 542—
543 CE, was the so-called “Justinian Plague.” Its civilizational
consequences, which disrupted of Byzantine expansion in the
Mediterranean, included the siege of Constantinople by “bar-
barian” Avars and Slavs in 626 CE. Fundamental changes in
the ethnic composition of the Balkan Peninsula, including the
emergence of strong Slavic states (Croatia, Serbia, Bulgaria),
were associated with the effects of the plague on the previous
population during the middle of the 6th century CE. Chinese
descriptions of the plague dated to 610 and 642 CE imply that
the disease came to China from the west along the caravan
routes, although a Himalayan origin cannot be ruled out.

During this period, the plague pandemic must also have af-
fected the Caucasus. L.I. Lavrov, citing data from A.P. Runich,
notes “traces of plague microbes” in a 6th—8th century CE
burial site near Kislovodsk [3, p. 66; 4]. Nevertheless, there
are no reports of such a devastating effect on the North-West
Caucasus: on the contrary, it was during this period that the
Zikhian (Kasozhian) confederation increased its territory.

The present work aims to examine the body of information
detailing how population of the Northwestern Caucasus over-
came the largest pandemic challenge in the middle and second
half of the 14th century, allowing that region to be classified
as among those areas of Eurasia that suffered from plague to
a significantly lesser extent. While the plague cycle in Europe
and Western Asia ended by the end of the 17th century, this
heralded the beginning of the smallpox era. Meanwhile, a
number of reports on the practice of variolation — or inocula-
tion against smallpox — among the Adyghe of the Northwest-
ern Caucasus can be dated back to the first quarter of the 18th
century. In this connection, our goal is to identify the natural
and the socio-cultural factors that contributed to the increased
resistance of the Adyghe population to two of the world’s most
dangerous infectious diseases.

METHODS
The data on which the study is based were formed from
collections of narrative sources (Russian, Arabic-Persian, Eu-
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Fig. Plague spread in Europe and the Middle East, 1346—1353 CE
Note: The Origin and Early Spread of the Black Death in Italy: First Evidence of Plague Victims since the 14th century Liguria (Northern

Italy), 2017.

Puc. PacnipocTpanenue uymsl B EBporne u va bimxnem Boctoke, 1346—1353 rr.
Ipumeuanue: pucyrnok npugeden no: “The Origin and Early Spread of the Black Death in Italy: First Evidence of Plague Victims since

the 14th century Liguria (Northern Italy)”, 2017. [4].

ropean), archaeological and historical-anthropological works,
medical and genetic studies (electronic platforms: eLIBRARY.
RU, Academia.edu, CyberLeninka, J-STAGE [Japan Science
Technology Information Aggregator, Electronic]).

When analyzing the problem, basic scientific methods ap-
plying in historical and ethnological studies were used: histor-
ical and comparative, on the basis of which the comparative
analysis of the impact of the plague pandemic of the mid-14th
century on nomadic and sedentary ethnic groups (Mongols
and Russians, Mongols and Circassians) was carried out; the
individualizing comparison method, which is used to reveal
the specific ways in which the Adyghe ethnic group overcame
the pandemic of the “Black Death”; the method of systems
analysis, on which basis pathogenic complex and anthropo-
genic factors were compared in terms of their epidemiological
roles. Here, the pandemic process was considered in terms of
a system that includes a number of subsystems: evolution of
the pathogenic complex; anthropogenic aspects of the epidem-
ic (including factors such as the level of the interstate com-
munications; sanitary and hygienic traditions and knowledge;
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immunological development; general health, nutrition, etc.);
features of the biocenosis and ecology of the region affected
by the epidemic.

The retrospection method was also used to verify the devel-
opment of the process under study in accordance with reliably
established historical records. Within the framework of retro-
spection, historical data concerning the periods adjacent to the
reconstructed period were obtained. The section of the article
devoted to personal and public hygiene was based mainly on
the application of this method.

RESULTS
The second plague pandemic of 1346—1353 CE and the
depopulation of Eurasia

A relatively large amount of historical information about the
Northwest Caucasus is dated to the era of Mongolian conquest
(Golden Horde). This period coincides with the second pan-
demic of bubonic plague, which broke out in 1346-1353 CE.
This coincidence provides the minimum conditions for ana-
lyzing to what extent that territory appeared to be a part of the
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area of the Black Death pandemic (Latin Atra mors — a meta-
phorical name that became established in the literature during
the 17th century).

The infectious agent of the bubonic plague is the plague
bacillus Yersinia pestis, named after its 1894 discovery by A.
Yersin, a bacteriologist from the Pasteur Institute. (The bacil-
lus was originally named Pasteurella pestis; its renaming into
Yersinia p. took place in 1967.) This pathogen, which can also
cause plague pneumonia and septicemic plague, tolerates low
temperatures rather well, but is quickly destroyed by boiling or
contact with disinfectants. There are three biovars of Yersinia
p.: biovar antiqua, which caused the Justinian Plague; biovar
medievalis, which is associated with the Black Death, and
biovar orientalis, which is associated with the third pandemic
(1855, China, India) and the most recent plague outbreaks.

A group of genetic researchers [5] demonstrated in 2022 that
with high probability the Black Death started from the area
of Kara-Dzhygach village (modern Kyrgyzstan) in 1338-1339
CE and that the spread of Yersinia p. was connected with trade
contacts [5, p. 723]. In the course of that study, the genomes
of the plague of 1338-1339 were compared with 203 modern
Yersinia p. genomes and 47 historical genomes obtained from
sites across Eurasia. The results showed that the plague strain
that devastated northern Kyrgyzstan in 1338—1339 was the an-
cestor of all the other 14th-century plague genomes that have
ever been sequenced.

The Black Death would claim over 50 million lives from
China to England. From that number, around 25 million died
in Europe, whose population had declined from 73 million
(1300) to 50 million by 1350 and then to 45 million by 1400.
Thus, the consequences of the pandemic significantly affect-
ed the development of the world civilization over a period of
more than a century and a half. The unprecedented mortality
also resulted in very large-scale cultural transformations for
the survivors [6, p. 10]. G. Duby marks 1348 as the last year in
the history of the French Middle Ages [7, p. 341-342].

The Black Death was the beginning of a long plague cycle
that lingered as late as 1700 [8, p. 102]. Infection with bubonic
plague occurred, as was shown in 1898 by P.-L. Simon (an
employee of the Pasteur Institute), through the flea Xenopsylla
Cheopis, which is a parasite associated with black rats Rattus
rattus [9, p. 11].

Like humans, black rats are easy prey for Yersinia p. The
species is an excellent climber, which allowed the disease to
be transported along mooring ropes from one port to another.
Infesting the walls and roofs of domestic homes and warehous-
es, they contaminated food with their excrement, but more im-
portantly, spread the infected fleas parasitic upon them. The
first Mediterranean pandemic is thought to have been mainly
spread by black rats. The chronology of the first plague cycle
was from 542 to 767.

William H. McNeill asserts the possibility that black rats
were initially infected with plague by wild rodents, “in whose
burrows the plague bacillus Pasteurella pestis resides on a
permanent, stable basis” [2, p. 190]. Two such locations are
identified during the first centuries CE: (1) at the foot of the
Himalayas between India and China; (2) in the region of the
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Great Lakes of Central Africa [2, p. 190]. According to Mc-
Neill, the Eurasian steppe corridor (from Manchuria to the
Northern Black Sea region) became a plague area only in the
14th century as a result of the migration of the plague bacillus
with Mongols, who carried the infection with their animals and
equipment when invading Yunnan and Burma (from 1252). At
that time, Mongols did not yet have a fear of that disease and
so had not developed basic precautionary rules (for example,
not to touch a slowly moving animal) [2, pp. 235-236]. Thus,
the conquerors brought the plague bacillus to their steppes,
where it took root in local rodent populations to become an en-
demic phenomenon. In 1331, 90% of the population of Hebei
province in China lost their lives to the plague. In 1345, the ep-
idemic engulfed the main cities of the Golden Horde — Sarai
and Astrakhan. By the winter of 1345-1346, the Jochid troops
had brought the infection to the walls of Caffa; from there, the
disease spread on Genoese ships to Europe [10, p. 138].

Epidemiologists formulate the concept of the pathogenic
complex to include humans, pathogenic agents and their car-
riers. Such a complex, which is bio-cultural in its nature, in-
cludes such indicators as population density, health status (a
population weakened by hunger suffers from any epidemic to
a much greater extent), ecological niche, soil morphology, so-
lar radiation, type of housing, clothing, etc.

The gradual retreat of the disease was connected with the re-
placement of wooden houses with stone ones (following large
urban fires), improved living conditions and increased clean-
liness, and the removal of small domestic animals out from
living quarters: i.e., with the elimination of “those conditions
that allowed lice to swarm in houses” [8, p. 97]. Salvation was
achieved through flight, quarantine, fumigation, disinfection,
burning of household objects, avoidance of contact, adherence
to new rules of communication (for example, it was forbidden
to stand in such a way that the wind from a suspicious stranger
blew on person), prevention of mass gatherings in churches
and at funerals [8, p. 101]. E.E. Berger notes that “it was to
the plague that Europe owes the appearance of a quarantine
service and the foundations of urban health care” [11, p. 337].
Ship crews were kept in quarantine for up to 40 days. Gener-
al sanitary measures, such as quarantine, were certainly well
known to the highlanders of Caucasus [12, p. 151]. As stated
by E.A. Sheudzhen, as the “armor of civilization” improved,
people became less dependent on the rhythms of threatening
disasters (floods, droughts, epidemics) [13, pp. 49, 64].

Unlike untreated pneumonic plague, bubonic plague allowed
a small percentage of those infected the chance of recovery.
In such cases, long-term immunity was developed. Moreover,
according to one of the authoritative French medievalist his-
torians R. Fossier (1927-2012), healthy “islands” existed in
the “ocean” of infection due to various serendipitous factors.
One of these factors is the blood group: R. Fossier confident-
ly wrote that “a person with the third blood group is immune
to the plague bacillus, and where this group was prevalent
(for example, in Hungary), the plague did not rage at all or
almost did not” [14, p. 20]. The historian returned to the thesis
to qualify that “some people could have been predisposed to
acquiring serological immunity to the infection,” and that the
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prevalence of the third blood group among “peoples of either
purely Celtic or Asian origins, like Hungarians, may explain
the “blank spots” on the epidemic map” [14, p. 34]. However,
some regions of Europe certainly suffered much less: Navarre,
Milan, Silesia, Bohemia [15, p. 193]. In their article on immu-
nological aspects of immunity to plague and Familial Med-
iterranean Fever (2020), K.A. Glatter and P. Finkelman also
came to the conclusion that there could have been increased
resistance to the plague in a number of populations [16].

The Black Death and the Peoples of the Mongol Empire

The problem of the impact of the Mongol Empire on the
changing balance of infectious diseases was formulated by
McNeill [2, pp. 221-243]. Indeed, the anthropogenic factor is
obvious: the unification of the Eurasian steppe world created
new opportunities for microparasites that “traveled” with trade
caravans and armies. Transmission of infection was ensured
by fleas that parasitize humans, horses, pigs, dogs, cats, ro-
dents, foxes, hares, etc. The success of the flea as a vector of
diseases is facilitated by its high fertility, impressive lifespan
(up to 500 days), and possibility of a very long egg-larva-pu-
pa-imago development process (from 16 days to a year). Most
importantly, plague microbes do not kill this ectoparasite [17,
p. 93-101]. Although the plague pathogen in the rodent—flea—
rodent chain was considered as the main mechanism of natural
plague’s functioning transmission in 20th century epidemiol-
ogy, in recent years it has become clear that plague microbes
are capable of creating a bio-pellicle, which can persist for a
long time in the soil and in nematodes’ organisms, and which
are able to penetrate insect’s body [18, p. 52-53].

Ibn al-Wardi, who became a victim of the plague in 749 AH
(1348/1349 CE), stated that the epidemic began in 747 AH
(1346/1347 CE) “in the lands of Uzbeks,” which then included
Crimea, and then spread to the Balkans and Asia Minor [19, p.
530]. A Russian chronicler recorded the fact of the widespread
pestilence (plague) in 1346, listing Besermyans, Tatars, Arme-
nians, Georgians, Jews, Italians, and Circassians among the
affected peoples [20, p. 108].

The pandemic provoked a protracted political crisis in the
Ulus of Jochi, known in the Russian chronicles as the Great
Confusion (21 khans succeeded each other on the throne be-
tween 1359 and 1380). The highest mortality rates naturally
befell the urban concentrations in the Volga region and in
the Northern Black Sea region [21, p. 33]. One of these was
Shakrak, a stronghold of Mongol power over the Circassian
population. The city, which was mentioned in 1320 by Abu-I-
Fida in his encyclopedia when describing the internal structure
of the Ulus of Jochi [22, p. 207], was located in the area of the
present-day village of Ivanovskaya, which is approximately
20 km from the Kuban River. The time of this city’s existence
was localized by specialists as occurring between 1290 and
1364. It was characteristic of the initial phase of the Great
Confusion and the process of disintegration of the Jochid state
that such cities ceased to exist [23, p. 138]. Here, it is import-
ant to understand that the Golden Horde’s control over Cir-
cassia from 1238 onwards was not total but coexisted with the
indigenous political hierarchy, which was headed by a great
prince [24, p. 73].
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Thus, one of the most obvious consequences of the plague
was the severe depopulation of the nomadic core of the empire,
(so-called Dasht-i Qipchaq). Sarai’s military and administrative
control over Circassia was weakened to such an extent that prac-
tically ceases to be traced in the narrative sources. The strength-
ening of Circassian power taking place at this time can converse-
ly be assumed to have been accompanied by its demographic
growth. The same scenario took place in the relations between
the Horde and Rus’. The Russian population, which was at that
time quite dispersed in forest settlements, did not suffer such a
terrible blow as the nomads. Nevertheless, the plague did af-
fect Rus’ later, extending over more than a hundred years in the
form of a series of outbreaks. Thus, the “great pestilence” cov-
ered almost the whole North-Eastern Rus’ in 1418-1419 [25, p.
189]. The effect of the disecase was aggravated by a famine and
the invasion of Edigey in 1408. A Russian chronicler described
the sequence of disasters as follows: first plague, then a famine:
“There was a famine after that great plague” [25, p. 189]. Then,
disasters (famine and plague), whose effect were mutually rein-
forcing, continued in 1421, 1422, 1431, 1436, 1442, and 1445.
After this, an internecine war occurred (1425-1453), which
recalls the connection between the Black Death and the Great
Confusion. S.A. Nefedov describes an eco-social crisis taking
place in the territory of Muscovite Rus’ [25, p. 196].

The growth of human trafficking in the Black Sea basin,
initially provoked by the Mongol wars, intensified under the
influence of the chaos and depopulation, caused by the plague
pandemic [26]. Labor, soldiers, and women were much in de-
mand. B.Z. Kedar emphasizes that “depopulation certainly
contributed to the export of Black Sea slaves to the cities of It-
aly, which were experiencing an acute shortage of labor.” Ad-
ditionally, “the Mamluk army of Egypt was greatly weakened
by periodic plague outbreaks, and this led to the sultans asking
their Genoese suppliers of slave soldiers to make up quickly
for the losses” [27, p. 14].

In the second half of the 14th century, Circassia emerged as
the main donor population of the Mamluk mobilization sys-
tem. This was probably the result of several factors: the close
location of the main centers of such mobilization (Tana and
Kaffa); the Islamization of the ordinary Turkic population in
the Ulus of Jochi, which set legal limits on the trade in young
Kipchaks; probable depopulation in the western, Black Sea
regions of the Ulus of Jochi and — conversely — the preser-
vation of the demographic balance in the Adyghe area. In his
article on the plague and its impact on the Mamluk Army, D.
Ayalon describes the Black Death as constituting one of the
key reasons for decline in the Turkic Mamluk population [28,
p. 67-68]. When describing Circassia as a province of the Ulus
of Jochi, the Cairo historian al-Qalgashandi characteristically
noted that Circassians made up the majority of the Egyptian
army for the simple reason that “they constituted the majority
of the slaves imported [to Egypt]” [29, p. 74]. H. Barker noted
the remarkable physical qualities of the Circassian Mamluks:
“Circassians were stereotypically perceived as being physical-
ly stronger than the Turks, courageous and always ready to
strike the first blow, as well as having a strong sense of group
solidarity (“asabiyya”)” [30, p. 97].
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During the later Burji dynastic period during which Egypt
was dominated by former Circassian slaves (1382—-1517), no
fewer than 16 plague epidemics occurred [31, p. 60]. The Eu-
ropean-Indian trade centered on Alexandria ensured that Cir-
cassian sultans bathed in luxury despite the rapid decline in
the empire’s population. Against the backdrop of the plague,
grandiose architectural (religious and educational) complexes,
caravanserais, covered markets, palaces, fortresses were built,
and crafts and encyclopedism flourished. Under Circassian
rule, Cairo became the setting for the plots of A Thousand and
One Nights, but the bitter reality consisted in constant devasta-
tion from plague. The desire to acquire adult slaves, preferably
those who had already been through a war in their homeland,
was due to the possibility that all the young recruits concen-
trated in the military schools could die in a matter of days.

From this evidence, the losses due to plague in the Adyghe
settlement area can be cautiously assumed to have been sig-
nificantly lower than among the nomads. This scenario is con-
nected with the favorable natural and geographical features of
the North-West Caucasus, along with its adjacent steppe zone,
which was not included in the habitats of effective carriers of
the disease — marmots, gophers, gerbils [32, p. 41-106; 33,
p. 286].

According to the remark of G.G. Tkhagapsova, a specialist
in the field of folk medicine and ecological traditions of the
Adyghe, the fact that the Adyghe did not stock up on flour,
instead limiting themselves to small portions prepared in hand
mills, could have been of fundamental importance. Develop-
ing this observation, the probability can be stated that grain
reserves were also relatively small and reliably prevent from
access to rodents.

Based on the retrospective method, the presence can be as-
sumed on the territory of an Adyghe estate during the 14th
century of wicker, log or plank barns for grain storage, which
would have stood on high support pillars. Flat wide stones
placed on the pillars sufficiently high from the ground sup-
ported the structure of the granary under a roof made of straw,
boards or shingles. In this way, grain was stored dry, ventilat-
ed, and inaccessible to rodents [34, p. 641]. Such retrospec-
tion is appropriate given the high conservatism of the Adyghe
culture and the continuity of its population. Similar barns on
pillars with insulating slabs are known in ancient Spain from
the turn of the 2nd and 1st millennia BC.

Each settlement and most households consumed their own
products, as well as exchanging surpluses with those areas that
suffered from crop failure, epidemic or war [35, p. 95]. There
were also good opportunities for selling agricultural products
to foreign markets in Circassia during the 13th—18th centuries.

The resistance of population to diseases was also influenced
by nutritional factors, including the availability of food, its
nutritional balance, and compliance with certain hygienic
preparation requirements. Considering the problem of the re-
lationship between hunger and epidemics, F. Braudel cites a
very typical Tuscan folk saying: “The best cure for malaria is
a well-filled pot” [8, p. 95].

G. Interiano notes that the diet of Circassians of the Kuban
Delta included sturgeon [36, p. 51]. Sturgeon caviar and meat
are highly nutritious. The caviar in particular contains a rich
set of complete proteins and polyunsaturated fatty acids, in-
cluding Omega-3, as well as serine, lysine, leucine, phospho-
rus, potassium, magnesium, iron, sodium, zinc and vitamins
A, B, C, D, E. This food has long been famed for its medicinal
properties including normalization of blood pressure and reju-
venation of skin.

The main animal in the herd of Circassians was goat [37, p.
221], the beneficial nature of whose milk and meat for health
was recognized by the people of that time. In particular, this
is indicated by the Adyghe proverb: “Mel zykheva nekhere
bzhen zykhepk’a” (“[The broth] into which the goat jumped
is preferable to that in which sheep was cooked”). Even more
significantly in the context of the present topic, according to
the observations of N.D. Russev, “the smell of goat was con-
sidered a very effective remedy against infection, repelling
plague carrying fleas™'.

The Adyghe food system is recognized as very balanced,
supplementing an abundance of bread and meat with fruit all
year round [38, p. 126]. A very important element of that sys-
tem was the large-scale procurement of dried fruit, which fully
provided the population with vitamins. Stocks of dried fruit in
the Abzakh storerooms are often mentioned in sources since
the period of the Caucasian War: “Fires in the saklya, scattered
things, scattered dried pears and apples, an abundance of poul-
try” [39, p. 35]; “what God sent during the day: corn, wheat,
peas, dried pears, in a word, everything that a soldier managed
to seize in an aul” [40, p. 180]; “But what surprised us most of
all was the appearance at such a time (early March, author’s
note) of a multitude of apples, oranges, pears, potatoes, cab-
bage, etc.” [39, p. 235].

The idea that it is necessary to regularly eat pepper, onions,
and garlic was well established in folk hygiene. “The peace-
ful Circassians, inhabitants of Kuban swamps on the left side,”
as the historian of the Cossacks 1.D. Popko noted, “protect
themselves from scurvy by an extremely abstinent and active
lifestyle, as well as through eating plenty of pepper, garlic and
onions. A mother who wants to get rid of a child bothering her,
will put an onion in his hand, and he will eat it without anything,
with a comforted and cheerful look, like a gingerbread cookie”
[41, p. 41]. Such a diet is believed to reduce the risk of severe
malaria and practically eliminate the incidence of scurvy.
Hygiene standards

The main method of resisting epidemics was quarantine,
avoiding communication, and regulating contacts if they could
not be avoided completely. In that regard, well-studied insti-
tutions and traditions such as hospitality, can be reinterpreted.
A guest house, where a guest would stop right off the road, was
transformed into a “hospital” if necessary. The guest was ex-
amined, helped to undress, and his clothes taken for cleaning.
Washing of face, hands and feet was a mandatory procedure
carried out with participation of the host’s daughters [36, pp.
130-131].

' Russev N.D. Noseless Gatekeeper of the Epochs: “Black Death” in the West and East of Europe. (In Russ.) URL: http://yakov.works/history/14/2/350russ.

html (Accessed: 16.08.2024).
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A. de la Motraye, an important author in the history of Ady-
ghe folk medicine, noted cleanliness in cooking (cutting up
carcass, selected pieces of which then were washed several
times in spring water) [36, p. 133]. He also made a remark
about the obligatory airing of bedding: “after they get up, not
a single unmade bed is visible” [36, p. 131].

The theme of cleanliness was also mentioned by the Polish
traveler J. Pototski: “The general appearance of their dwell-
ings is pleasant; they stand in a row, surrounded by fences;
one can feel the desire to keep them clean”; old Shabas’ house
is “remarkably clean” [36, p. 233]. P.-S. Pallas, a German sci-
entist in the Tsar’s service, in 1793 noted the cleanliness of
Kabardians in their houses, streets of villages, their clothes,
and cooking [36, p. 219]. He wrote about the Temirgoy people
as being “rich and clean” [36, p. 223]. In 1837 J. Bell stayed
at the Indaroko estate in the Pshada valley in a “very clean
guest house” [35, p. 98]. There were many similar reviews that
create the impression of a highly directed activity on the part
of the population to keep their settlements clean.

Folk hygiene knew about means for fighting fleas. J. Long-
worth, who spent the night in the still unfinished house of a
rich commoner in Tsemez region, noticed that the floor was
covered with fresh leaves (it was not mentioned which ones)
“to drive out fleas” [42, p. 262]. The Explanatory Dictionary
of the Adyghe Language contains the lexeme “Oxbin3arsanls ”
[bdzhidzegal’o] — “grass used to kill fleas” — unfortunately,
without specifying its botanical name [43, p. 26]. In 1855, L.
Oliphant was pleased to note the quality of beds and the com-
plete absence of insects in them [44, pp. 22-23].

Folk hygiene developed very clear rules aimed at preventing
malaria: placement of dwellings on hills and mountain slopes;
trees should not shade the dwelling; ventilation provided by
the design of the house; a constant fire in the hearth to keep
the room disinfected; consumption of only fresh water from
a spring or river (yesterday’s water was considered harmful);
if necessary, forced treatment of malarial sites was carried out
in early spring and in late autumn (on the Circassian coast the
malarial season covered the period from early June to late Sep-
tember, with its peak in mid-August); consumption of spicy
food, generously flavored with pepper (it was normal to eat
a pod of the hottest pepper with nothing else) [45, pp. 38-39,
51]. LN. Klingen mentions a “lifestyle unusually strict adapted
to this” as the main reason for the low incidence of malar-
ia [46, p. 47]. He also notes that the Circassians and coastal
Abazins carefully maintained the beds of rivers flowing into
the sea (there were about 80 of them), preventing them from
becoming swampy. While coastal forest areas were protected,
at the same time they were actively thinned out, including with
grazing numerous herds of goats and sheep, which ate all the
undergrowth [46, pp. 46, 48].

A.O. Makhvich-Matskevich describes the organization of an
Abadzekh estate’s space in which nuclear families lived sepa-
rately from both the head of the large family and the remaining
households. Slaves also lived with their families in separate
buildings, which were no different from the master’s. On the
territory of an estate, there could be up to 15 houses. All cattle
and poultry yards (cowsheds, sheepfolds, goat houses, chicken
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coops) were located separately. The only animal that could be
localized nearby was the horse. One or more horses were gen-
erally stabled behind the wall of the living quarters but under
the same roof [47, p. 3]. However, separate stables were also
erected, despite the main livestock being kept on pasture all
year round.

Thus, in cases of illness (fever), a highlander had little con-
tact with other members of his extended family; here, the or-
ganization of quarantine was facilitated by the fact that his
children could be taken in not only by their parents, but also
by their extended families.

As obligatory element of the housing and settlement com-
plex were latrines. Constructed of wattle and daub, round in
cross-section, with thatched roofs, these made a most favor-
able impression on travelers [36, p. 219]. A separate latrine
was arranged for the guest yard, comprising an independent
fenced-off sector adjacent to the owner’s yard.

The most effective prevention consisted of strict upbringing.
Children were treated like adults albeit not fully developed due
to their mental and physical abilities. They were not picked up
in public, were not caressed, and were taught the value of work
(for peasants) and military affairs (for nobles). The practice of
atalychestvo — the practice of giving up one’s offspring to be
raised by vassals or kunaks (clients) from among other “tribes”
or estates — testifies to their readiness to steadfastly endure
the loss of a child due to illness, accidents (for example, during
horse riding), military attacks, etc.

Ph. Aries drew attention to the very cold-blooded attitude to-
wards childhood, which period was very short, and following
which a little human became equal to adults, “sharing work
and games with them.” If a child died, the general rule was not
to pay too much attention to it — “after all, another one would
soon appear in his place” [48, p. 9].

The general health of the Adyghe population (more broadly,
Abkhaz-Adyghean) was considered in Spartan terms. G. Inte-
riano wrote that a baby was taken out into the cold and washed
with cold water [36, p. 47]. In the solitary burial mound “II-
2”, in the burial of an Adyghe warrior-rider, “Schmorl’s nodes
were recorded on the skeleton, comprising traces of physical
stress on the upper half of the body, both in childhood and
adulthood (the relief of the upper limbs was highly devel-
oped). From the recorded caries and tartar can be assumed a
high proportion of plant components in the diet. [...] No traces
of infections, chronic hypothermia or traces of metabolic dis-
orders on the bone material were found” [49, pp. 162—-163].

For most of his life, a highlander might not suffer from
colds at all. J. Bell noted with surprise how his friend Shamuz
Shupako (a first-rate Natukhay nobleman) had no experience
of illness (“he has so little experience of illness”) and did not
understand why a man should not be in the cold wind when he
had a fever [35, p. 76].

The idea of such rationality based on a combination of an-
cestral knowledge with that borrowed from other peoples in
order to counteract epidemics does not seem far-fetched. The
highlanders of Caucasus were capable of breeding grain and
industrial crops, adopting valuable experience related to crop
rotation, animal husbandry, crafts, and medicine.
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In the Circassian folk medicine of the 17th—18th centuries,
an advanced method for preventing smallpox, which took
over from plague during that era, is known to have been prac-
ticed. The Circassian method consisted of inoculating small
children with the disease from a patient who was in the recov-
ery stage. The weakened smallpox bacteria produced two nec-
essary effects: a mild course of the disease and development of
appropriate immunity by the body.

The existence of such a practice among an illiterate people,
living as if in a protracted Middle Ages, is an excellent illus-
tration of the idea of the unity of the world history. Claude
Adrien Helvetius (1715-1771) wrote: “How much we owe to
the frivolous Circassian woman who, wishing to preserve her
beauty or the beauty of her daughters, was the first to decide
to inoculate herself with smallpox! How many children have
been rescued from the jaws of death by smallpox inoculation!
Perhaps there is not a single founder of a monastic order who
would have rendered such a great benefit to the world and
thereby deserved its gratitude” [50, p. 255].

S. Riedel noted that this type of inoculation was practiced
in Africa, India and China long before the 8th century, but it
was the Circassian method that was transmitted to Europe via
Constantinople: “In 1670, Circassian traders introduced va-
riolation to the Turkish “Ottoman” Empire. Women from the
Caucasus, who were in great demand in the Turkish sultan’s
harem in Istanbul because of their legendary beauty, were in-
oculated as children in parts of their bodies where scars would
not be seen. These women must also have brought the prac-
tice of variolation to the court of the Sublime Porte” [51, p.
22]. The most important circumstance determining the inter-
est in slaves from Circassia and thus distinguishing the Cir-
cassian population itself was a clean face with healthy skin,
devoid of smallpox scars [51, p. 22]. Here it is appropriate
to recall the statement of the Arab encyclopedist al-Masudi
of the mid-10th century about the Kasog Circassian people:
“Among the tribes of these places there is no people of more
refined appearance and cleaner faces” [52, p. 206]. Thus, it
is quite possible that the practice of smallpox inoculation al-
ready existed in the North-West Caucasus during the early
Middle Ages.

Aubry de la Motraye, a French diplomat in the service of the
Swedish king Charles XII (who sought refuge in the territory
of the Ottoman Empire), visited Circassia (the areas of settle-
ment of the Zhaneys) in 1711. He described in detail the meth-
od of smallpox vaccination: variolation was performed on a
girl with three tied needles in five places: in the stomach, in the
left breast, on the navel, in the right palm and in the left ankle;
at those points, smallpox pus brought from a sick child, mixed
with blood and covered with dry leaves and a bandage made
from the skin of a newborn lamb; then the infected patient
was kept warm and given a cooling herbal decoction to drink;
meals consisted of only porridge prepared from caraway flour
with two-thirds of water and one-third of sheep’s milk. With
proper care, the disease proceeded in a mild form and recovery
occurred on the 5th—7th day [36, pp. 142—-144; 53, pp. 74-75].

Motraye’s book was published in 1723 in London. Even pri-
or to that, his description of the method was met with a great
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interest and sent by Charles XII from Bender to Stockholm,
i.e., no later than in 1713 [54, p. 20]. The most common un-
derstanding is that European society learned about the Circas-
sian practice of variolation from reading the “Turkish Letters”
of Mary Wortley Montagu (1689-1762), who was the wife
of the British ambassador to Turkey. Recounting her travels
through Turkey in 1716-1718, she described the method on
April 1, 1717, in her letter XXXI sent from Adrianople [55,
pp- 59—63]. The Ottoman/Circassian method of variolation she
described remained the only means of smallpox vaccination
until its qualitative transformation by the British doctor Ed-
ward Anthony Jenner (1749-1823) during the 1790s: Jenner’s
vaccination innovation was based on the cowpox virus, which
was harmless to humans [51, p. 24]. Frangois-Marie Arouet
Voltaire (1694—1778) was also interested in the question of the
origin of vaccination: in his Philosophical Letters (letter 11,
“Smallpox Vaccination”), he convincingly traces the path of
the Circassian method through Constantinople and Madame
Montagu to London [56, pp. 100-103].

By the 1830s, Circassians had lost the art of smallpox in-
oculation: sources of that time speak only about magical rites
and incantations [54, p. 22]. It is not possible to establish the
exact reasons for such a relapse into irrationality. The expla-
nation that this was due to Islamization does not seem com-
pelling since many societies on the coast of Circassia and in
the mountains remained committed to ancient pagan cults
in combination with elements of Christianity. The Zhaneys,
among whom A. de la Motraye recorded smallpox inoculation,
rapidly decreased in number in the 18th century; by the first
third of the 19th century, only a few of them remained. It is
also possible that humanitarian losses during wars could have
had an impact.

CONCLUSION

The coexistence of man with microparasites has determined
the entire course of the history of civilization, from the agrar-
ian Neolithic revolution with its accompanying processes of
animal domestication (which ensured mutations of diseases)
to the invention of antibiotics and associated epidemiologi-
cal knowledge, which seemed to have prevented pandemics
of acute epidemic diseases — at least, until the recent Covid
pandemic.

The plague pandemic of the 14th century changed the course
of the world history, provoking global geopolitical, economic,
social and cultural transformations. These included peasant
wars, the accelerated emancipation of peasants in Europe, a
sharp weakening of the Golden Horde, and the growth of the
power of the agricultural peoples.

The urban population of Europe first achieved the level of
self-reproduction only at the beginning of the 20th century:
until this point, in order to compensate the regular losses from
diseases of overcrowding, cities required a constant influx of
healthy people from rural areas. Prior to the advent of modern
scientific medicine, people had very few rational and effective
mechanisms for containing diseases or weakening their dev-
astating impact. Until this time, the main mechanism or set
of practices and empirically generalized knowledge was folk
hygiene.
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Natural and socio-cultural factors of epidemics (plague, smallpox): The example of the Adyghe population of the Northwest Caucasus

In the single communication space of the Mongol Em-
pire, which was connected with the same global space of
the Mediterranean, the plague pandemic had a huge impact
on the historical fate of the Adyghe ethnic group. This was
manifested in their paradoxical numerical growth against
the background of general depopulation. Such a conclusion,
which however remains hypothetical, is based on two indi-
rect arguments that reflect quite obvious processes: (1) the
territorial growth of Circassia following the pandemic;
(2) the impressively large-scale presence of Circassians in
Egypt and Syria during the last third of the 14th century and
throughout the 15th century.

With a sharp expansion of the range of plague carriers
(steppe rodents) in the 14th century, it is likely that the North-
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